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Pabouas mporpamma o ¢usuke pa3paboTaHa Ha OCHOBE TPEOOBaHUH K IJIAHUPYEMBIM pe3yJbTaTaM
OCBOEHHUSI OCHOBHOW oOpa3zoBarenbHOil mporpammbel MBOVY «Vrelickas COIllly, peanusyromeit
®I'OC Ha ypoBHE OCHOBHOT'O 0011IET0 00pa30BaHMUsL.
PabGouass mporpamma BKIOUaeT B cels IUIaHUpyeMble pe3ylbTaThl OOY4YEeHHS, COAEpKaHUE,
TeMaTH4eckoe IulaHupoBanue. Kak mnpuinoxkennme 1 K mporpamMme BKIIOYEHBI OLEHOYHBIC
MaTepHuabl.
MecTto mpenmeTa B ydeOHOM I1aHe: 00s3aTeNIbHas 4acTh.
[IpenmeTHas 00acTh: €CTECTBEHHO-HAYYHBIE MTPEAMETHI.
[Tpu peanu3anyu MporpaMMbl UCTIONB3YIOTCS YICOHUKH, BKIIOUEHHBIC B (DeepanbHbIi
NEPEYCHbD:
Y4eOHuKHU:
[Tepermkun A.B. ®usuka, 7 kinacc. — M. Ipoda, 2018r
[Tepermkun A.B. ®usuka, 8 kimacc. — M. Ipoda, 2018r
[epoimkun A.B., I'yrauk E.M. @usuka, 9 knace. — M. JIpoda, 2018r

KommaecTBo yLIe6HBIX 4aCoB, HA KOTOPEIC paCcCYUTAaHA IIporpaMmMa.

Kitacc 7 Kiacc 8 xmacce 9 kmacc
KonnuecTBo yueOHbIX HEEIb 34 34 34
KosryecTBO 4acoB B HEAEIIO, 4/HE 2 2 3
KonmmaecTBO 9acoB B o, 68 68 102

l'[nalmpyeMble pe3yJabTaTbl OCBOCHUA yqeﬁﬂoro npeamera

OO0mme npeaMeTHbIE pe3yIbTaThl 0CBOCHHS IPOrPaMMBbl

23 dbopMHupoBaHUE MPEJACTABICHUI O 3aKOHOMEPHOW CBS3M W IO3HABAEMOCTH SIBJICHHM
npupoabl, 00 OOBEKTHBHOCTH HAYYHOTO 3HAHHUA, O CHUCTeMOOoOpasyromend ponu (Gu3uk| ist
pa3BUTHUSL OPYTHX €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJOTUM, HAYYHOTO MHPOBO33PEHHUS Kak
pe3yabTaTa U3y4eHHs] OCHOB CTPOCHHS MaTepuu U (hyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;

23 (opmupoBaHHE TMEpPBOHAYATIBHBIX MPEACTABICHHH O (U3UYECKOW CYIIHOCTH SIBJICHUUN
npuposbl  (MEXaHWYECKHX, TEIJIOBBIX, JJICKTPOMATHUTHBIX W KBaHTOBBIX), BHUJAX MaTepUU
(BeIeCTBO U MOJIE), IBUKEHUH KaK CIOoco0e CYHIECTBOBAHMS MaTepUH; YCBOEHWE OCHOBHBIX HEH
MEXaHUKH, aTOMHO-MOJIEKYJISIPHOTO YYE€HUS O CTPOCHUHU BEUIECTBA, SJIEMEHTOB JIEKTPOANHAMUKU
24 KBaHTOBOH (DM3HMKH; OBJIAJICHHUE MOHATHIHBIM aIlllapaToM U CUMBOJIIMUYECKUM SI3BIKOM (DH3HKH;

5888 mpuoOpeTeHune oOmbITa NPUMEHEHHS HAy4YHBIX METOJOB IMO3HAHMS, HaOMIOACHUS
¢bu3nyecKux SBJICHUN, MPOBEICHHUS OIBITOB, MPOCTHIX SKCIEPUMEHTAJIbHBIX HCCIIEIOBAHUH,
MPSIMBIX U KOCBEHHBIX M3MEPEHHM C MCHOJIh30BAaHHEM aHAJIOTOBBIX U MHU(PPOBBIX M3MEPUTEIBHBIX
npuOOPOB; TOHUMAaHKE HEU30EKHOCTH MOTPEIIHOCTEH JTI0OBIX U3MEPEHUI;

5889 monumanue (HUBMYECKUX OCHOB W TPHUHIMIOB JeHCTBUS (pabOThl) MaIMH W
MEXaHU3MOB, CpPEICTB TEPEABMKEHHUS U CBSI3M, OBITOBBIX MPHOOPOB, MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX IIPOLIECCOB, BIUSHUS MX HA OKPYKAIOIIYI CpELy; OCO3HaHHE BO3MOXKHBIX
MPUYUH TEXHOTCHHBIX U YKOJIOTHUECKHUX KaTacTpod;

5890 oco3HaHue HEOOXOAUMOCTH MPUMEHEHUS TOCTHKEHUN (DU3UKHU U TEXHOJIOTUH IS
PaLMOHAIBLHOTO MTPUPOIOTIONb30BAHNS;

5891 oBnaseHue ocHOBaMHU 0€30IMIACHOTO WCIOIB30BAaHHS €CTECTBEHHBIX M MCKYCCTBEHHBIX
DIIEKTPUYECKUX M MAarHUTHBIX TIOJI€H, SJIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CT€CTBEHHBIX U
HCKYCCTBEHHBIX HOHM3HMPYIOIIMX M3Iy4eHUH BO H30ekKaHME HUX BPEIHOTO BO3JCHCTBUS Ha
OKPY>KaIOIyI0 CPEy U OPTaHM3M YEIIOBEKa;

5892 pa3zBuTHEe YyMEHHS IUIAHMPOBATh B TMOBCEJHEBHOM KHU3HU CBOM JCHUCTBUSL C
MPUMEHEHHUEM TOMYyUYEHHBIX 3HAHUI 3aKOHOB MEXAaHUKH, DJEKTPOAMHAMUKH, TEPMOAWHAMUKU U
TETUTOBBIX



SBJICHUH C LIEbI0 cOepeKEeHUs 37I0POBbS;

23 ¢dopMupoBaHuEe TPEACTABICHUH O HEPAMOHATIBLHOM HCIOJIb30BAaHUH MPUPOIHBIX
PECYPCOB M DHEPTUH, 3arPS3HEHUN OKPYIKAIOIIEH CPe/bl KaK CJIEICTBUE HECOBEPIIICHCTBA MAIIMH U
MEXaHU3MOB;

9. nns o0y4aroImuXcs ¢ OTPaHMYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSL: BJIQJICHUE
OCHOBHBIMH JIOCTYITHBIMH METOJJaMH HAyYHOTO MO3HAHUS, UCTIOJIb3YEMBbIMU B (DU3HKe: HAOIIOIeHHE,
OTMHMCaHue, W3MEpPEHUe, OKCIEPUMEHT, YMEHHE 0OpabaTeiBaTh  pPe3yiabTaThl  H3MEPEHUH,
oOHapyXMBaTh 3aBUCUMOCTb MeEXAYy (U3MUECKUMH BeIMYMHAMH, OOBICHATH MOJyUYEHHBIC
pe3yJbTaThl U JENaTh BHIBOJBIL;

5888m1st  oOydarommxcsi € OrPAaHMYCHHBIMH  BO3MOXKHOCTSIMH  37I0POBBS:  BJIAJICHUE
JOCTYITHBIMA ~ METOJJaMU  CaMOCTOSATENLHOTO TUIAHUPOBAHUST U  TMPOBEACHUS  (PUBHMUECKUX
HKCIIEPUMEHTOB, OMUCAHHS W aHAJINW3a TOJIYYCHHONW WM3MEPHUTENHHOW HH(OpPMAIMH, ONpPEIeIICHUS
JIOCTOBEPHOCTH MOJIYUYEHHOTO Pe3yJIbTara.

23 7 KJacce
JINYHOCTHBIE pPe3yJIbTaThI
24 OnpenensaTh U BBICKA3bIBATh MOl PYKOBOJICTBOM II€/Iarora caMble oOIIue JJIs BCeX JTHOACH
MpaBuJIa OBEICHUS TIPU COTPYAHUYECTBE (ITUUECKUE HOPMBI).
25 B npe/u10KEeHHBIX MEIarOroM CUTYaIUsX OOIICHHS U COTPYJHUYECTBA, OMUPAsCh Ha 00IIUe IS
BCEX TMpaBWJIa TMOBEACHUSA, NIENaTh BBHIOOP, MPU MOAAEPKKE IPYTHMX YYaCTHHUKOB TPYMIbI U
rearora, Kak moCTYIHTb.

MertanpeaMeTHblie pe3yIbTaThbl
PEI'YJIATHBHBIE

23 Onpenenarts 1 GOPMYIUPOBATH LIENb JAESITEIbHOCTH HA YPOKE.

24 CtaBuTh y4eOHYIO 3a/1a4y.

25 Y4uThCS COCTABIATH IUIaH U ONPEIEIATh MOCIEI0BATEIbHOCTD JEHCTBUIA.

26 YuuThCs BHICKA3bIBaTh CBOE MPEANOIOKEHUE (BEPCHUI0) HA OCHOBE Pa0OThI C WILTIOCTpaIuen
y4eOHHKa.

27 Yuutbcs paboTaTh IO NPEAJIOKEHHOMY YUUTENIEM IIJIaHy.

28 CpenctBoM (pOpMHUPOBAHUS STUX JEHCTBHI CIy>KaT SIEMEHTHI TEXHOJIOTHU MTPOOIEMHOTO
o0ydeHus Ha dTare U3y4eHUs HOBOTO MaTepHasa.

29 YuuThcs 0TIIMYATh BEPHO BHIIIOJHEHHOE 33JJaHUE OT HEBEPHOTO.

30 YuuThCs COBMECTHO C YUHUTEJIEM U APYTUMHU YYEHUKAMU J1aBaTh SMOLMOHAJIBHYIO OLEHKY
JeATEIbHOCTH KJlacca Ha ypOKe.

I[TO3HABATEJIbHBIE
Yuamuiicss Hay4uTcs:

31 OpueHTHpoBaThCS B CBOEH CUCTEME 3HAHUMN: OTIMYATh HOBOE OT YK€ U3BECTHOI'O C IIOMOIIBIO
YUUTEIIS.

32 Jlenatb mpenBapUTEIbHbIA OTOOP UCTOYHUKOB MH(POPMALIUN: OPUEHTUPOBATHCS B ydeOHUKE (Ha
pa3BoOpOTE, B OITIABJIEHUH, B CJIOBApE).

33 JloObIBaTh HOBBIC 3HAHMSI: HAXOIUTh OTBETHI HA BOIIPOCHI, UCIIOJIb3Ys YYEOHUK, CBOU
YKU3HEHHBIN ONBIT U UH(POPMALINIO, TOJYUYEHHYIO Ha YPOKE.

34 TlepepabaTbIBaTh NOTY4YEHHYIO HH(POPMALIMIO: AETaTh BBIBOJBI B PE3yJIbTaTe COBMECTHON
paboThI BCero Kiacca.

35 TlepepabaTriBaTh MOMYYECHHYIO HH(DOPMAIINIO: CPAaBHUBATH U KJIACCU(DHUITUPOBATE.

36 IIpeoOpa3oBbiBaTh WHGOPMALUIO U3 OJHOM (OPMBI B JAPYrYIO: COCTaBIATH (PU3HUECKUE
pacckasbl M 33/1a4d Ha OCHOBE NPOCTEHHINX (PU3MUECKUX Mojenel (IIpeaIMETHBIX, PUCYHKOB,
CXEMaTUYECKUX PUCYHKOB, CXEM); HaXOOUTh U (OPMYyIHPOBATh PEIICHUE 3aJa4d C MOMOIIBIO
MpocTeNMNX Mojiesiel (IPeMETHBIX, PUCYHKOB, CXeMaTUYECKUX PUCYHKOB, CXEM).

KOMMYHUKATHUBHBIE
VYyamuiicss Hay4uTcs:



5888 JloHecTH CBOIO MO3MIIMIO JI0 IPYTHX: OPOPMIIATH CBOIO MBICJIb B YCTHOW U TUCbMEHHOMN
peur (Ha ypoBHE OJJHOTO TPEIUIOKEHUS HIIH HEOOIBIIOTO TEKCTa).

5889 CrnymaTte 1 NOHUMATh pedb IPYTHX.

5890 Yurarh U nepecka3bpiBaTh TEKCT.

5891 COBMECTHO JTIOTOBapHBAThCS O MpaBUJIaX OOIICHHS M TIOBEICHUS B IIIKOJIC U CJIEI0BATh
HM.

5892 Y4YuThCS BBITIOJIHATH PAa3IMYHBIC POJIA B TpyIIie (JTUaepa, UCIIOTHUTENS, KPUTHKA).

IIpeameTHBbIe pe3yabTaThl
Yuawuiics nayyumcsa nonumars:

23 cMbIC MOHATUHN: (PU3NYECKOE SABJICHHUE, PU3NUECKUI 3aKOH, (PU3NYeCKUe BETUUNHBI,
B3aMMOJICHICTBHUE;

24 cMblicn (pU3MYECKUX BEIUYMH: MyTh, CKOPOCTh, Macca, IUIOTHOCTb, CWJIA, JaBlIeHHE, paboTa,
MOIITHOCTh, KWHETUYECKass OJHEPrusi, MOTCHUHUAIbHAS OJHEPrus, KOIPQPHUIMEHT MOJIE3HOTO
JIeHCTBHUS;

25 cmbicn Gusnueckux 3akoHoB: Ilackans, Apxumena, ['yka.

26 cobuparh yCTaHOBKH I SKCIEPUMEHTA IO OMMCAHUIO, PUCYHKY U IIPOBOAUTH HAOMIOACHUS
M3y4acMbIX SIBJICHUN;

27 n3MepsTh Maccy, 00bEM, CUILY TSDKECTH, PaCCTOSHUE; IPECTABISATh PE3Y/IbTaThl U3MEPEHUN B
BUJIE TaONHUII, BBISBIISITh SMIUPUYECKHE 3aBUCUMOCTH;

28 0OBSCHATH pe3yabTaThl HAOIIOIEHUI U SKCIIEPUMEHTOB;

29 npUMEHSATH HKCIEPUMEHTAIbHBIE PE3YJIbTATHI ISl IPEICKa3aHusl 3HAUCHUS BEJINYHH,
XapaKkTepU3YIOLUX X0 (PU3NUEeCKUX SBICHUI;

30 BeIpakaTh pe3yJIbTaThl U3MEPEHUI U pacu€TOB B €AMHUIIAX MeKyHapOJHON CUCTEMBI;

31 pemats 3aaun Ha IPUMEHEHNE U3YUECHHBIX 3aKOHOB;

32 npuBOAUTH MPUMEPHI IPAKTUUECKOIO UCIIOJIb30BaHUS (PU3NYECKHX 3aKOHOB;

Yuawuiics nonyuum 6ozmodicnocms Hayuumoca:

5888 WCITOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS B MMPAKTUUECKOMN ACSITSIBHOCTH U B

IIOBCEIHEBHOM JKU3HH.

23 8 kiace
JInyHOCTHBIE pe3yIbTaThl

24 CaMOCTOSITENIBHO OIPENENATh U BHICKA3bIBATh 00IIME /ISl BCEX JI0/IeH IpaBUiia MOBEACHUSI IPU
COBMECTHOH paboTe U COTPYIAHUYECTBE (ITUUECKHUE HOPMBI).

25 B npeanoXeHHbIX NeJaroroM CUTyalusX OOIEHHUs U COTPYAHUYECTBA, OMUPAsACh HA OOIIMe IS
BCEX IPOCThIE IpaBWJIa TIOBEACHHUS, CaMOCTOSTENBHO JejlaTh BbIOOpP, KaKOM MOCTYIOK
COBEpIIUTb.

MertanpeaMeTHblIe pe3yibTaThl
PEI'VJIATUBHBIE

23 OnpenensaTs Ueb JEATeIIbHOCTH Ha YPOKE CAMOCTOATEIIBHO.

24 Yuutbcs GopMyIUpoBaTh y4eOHYIO TPOOJIEMY COBMECTHO C YUUTEIIEM.

25 YuuTbcs IIIaHUPOBATh YUEOHYIO J€SITEIbHOCTh Ha YPOKE.

26 Bricka3bIBaTh CBOIO BEPCHIO, MBITATHCS MpeyIarath Crocod e€ MpoBepKH.

27 Pabotas 1o npeioKeHHOMY IUIaHy, UCIOJb30BaTh HEOOXOIMMBIE Cpe/IcTBa (YUeOHUK,
npocTeiiye npuoopsl U UHCTPYMEHTHI).

28 Onpenensars yCeuHOCTh BHIITOJHEHHS CBOETO 3aJJaHMsI IPU TTOMOILU YUUTES.

[TO3HABATEJIbHbBIE

29 OpueHTUpOBaThHCS B CBOEH CUCTEME 3HAHMI: MIOHUMATh, YTO HY)KHA JJOTIOJIHUTENIbHAS
uHpopMaLus (3HaHUS) U1 pelIeHns yueOHOM 3aJaun B OJIUH LIar.

30 Jlenatp npenBapUTEIbHbIA OTOOP UCTOUHUKOB MH(POPMALIUU IS pellIeHUsl yueOHO! 3aauu.

31 J1o6bIBaTh HOBBIE 3HAHUS: HAXOAUTH HEOOXOAUMYIO MH(OPMAIIHIO KaK B yUeOHUKE, TaK U B
MPEIOKEHHBIX YUUTENIEM CIIOBAPSAX U SHLIUKIONEIUAX.

32 JloObIBaTh HOBBIE 3HAHUS: U3BJIEKATh HH()OPMAIINIO, IPEACTABICHHYIO B Pa3HbIX (hopmax (TEKCT,
Tabauia, cxema, WUTIOCTPALUs | Ip.).



5888 [TepepabatbiBaTh MOMTyUYeHHYIO HHPOPMAIIHIO: HAOTIONATh U IeTIaTh CAMOCTOSITEIbHBIE

BBIBO/IBI.
KOMMYVYHUKATHBHBIE

5889 JIoHEeCTH CBOIO MO3ULMIO 10 APYTUX: O(POPMIISITH CBOIO MBICIh B YCTHOM U TMCbMEHHOM
peun (Ha ypoBHE OJJHOTO MPEUIOKEHHUS MM HEOONBIIIOTO TEKCTA).

5890 CrnywmaTh 1 IOHUMaTh pedb IPYTHX.

5891 BripazurenbHO nepecka3biBaTh TEKCT.

5892 Bcetymnate B 6ecery Ha ypoKe U B )KU3HHU.

5893 CoBMeCTHO OTOBapUBaThCs O MpaBUiIaxX OOILICHUS U IMOBEICHUS B LIKOJIE U CJIEI0BATh
UM.

5894 Y4uThcs BBIIOIHATH Pa3IMYHbIE POJIM B Ipynie (JIMaepa, UCIIOIHUTENS, KPUTHKA).

IIpenmeTHBIE pe3yabTaThI
Buinycknux nayyumcs noHUMAaTh:

23 cMBICI TIOHSATHH: TEIUIOBOE [BIKEHHUE, TEIUIONepeada, TeIIONPOBOAHOCTb, KOHBEKIIMS,
U3ITyYeHHUE, arperarHoe COCTOsHUE, (Pa30BBIN MEepexo]. EKTPUUECKUIl 3apsll, JIEKTPUUYECKOe
110Jie, MPOBOJIHUK, OTYNPOBOJHUK U JUAIEKTPUK, XUMUUYECKUN 3JIEMEHT, aTOM U aTOMHOE SIAPO,
MIPOTOH, HEUTPOH, AIIEKTPUUYECKAs CHIIa, MOH, SJIEKTPUYECKas LIEeTb U CXeMa, TOUCYHbIA HCTOUHUK
CBETa, TMOJ€ 3pEHHUs, AKKOMOJAIWs, 3€pKajlo, TEHb, 3aTMEHHE, OINTHYeCKas OcCh, (OKyc,
ONTUYECKUN LIEHTP, OIU30PYKOCTh U AaIbHO30PKOCTh. MAarHUTHOE TOJI€, MarHUTHBIE CHUJIOBBIE
JIMHUY, TIOCTOSIHHBII MarHUT, MArHUTHBIHN TOJIOC.

24 cMbicnt (U3NYECKUX BEITUYMH: BHYTPEHHSS JHEprus, KOIUYECTBO TEIUIOTHI, yJeJIbHas Te-
IJIOEMKOCTh ~BEIIECTBA, YJAEAbHAs TEIUIOTa CrOpaHHs TOIUIMBA, YJAEJAbHAs TEIUIOTa Ta-
pooOpa3oBaHus, yJelbHas TEIJIOTa IUIABJIICHUS, TEMIlepaTypa KHUIICHUS, TeMIiepaTypa
IJIABJICHUS, BIIAXKHOCTb, SJIEKTPUUYECKHUM 3apsjl, CWIa TOKa, HaIpsDKEHHE, CONPOTUBIICHUE,
yIeIbHOE COMPOTUBIICHUE, pa00Ta U MOIIIHOCTh TOKA, YIJIbl IaICHUs, OTPAKECHUS, IPETOMIICHHSI,
(hoKycHOE pac-CTOsSTHIE, ONTHYECKas CuJa.

25 cMBICT  (U3MYECKUX 3aKOHOB: COXPAHEHHUS DHEPTHMH B TEIJIOBBIX IMPOIECCaX, COXPaHEHUS
3JeKTpuuecKoro 3apsana, Oma Ui ydacTka dJieKTpuueckor uenwu, Jxoyng-JIleHma, 3akoH
Amriepa, 3aKOH MPSMOJIMHEHHOTO pacpOCTPaHEHHUs CBETA, 3aKOHBI OTPAXKEHUS U MPETOMIICHUS
CBeTa.

26 ONUCHIBaTh M OOBSACHATH (PU3WYECKHE SIBICHMS: TEIUIOMPOBOJAHOCTh, KOHBEKIIMIO, U3JIy4YCHUE,
WCMapeHue, KOHJICHCAINIO, KWUIIEHWE, IUIaBIICHUE, KPHUCTAJUTM3AINIO, AJIEKTPU3AIUI0 Ted,
B3aUMOJICHCTBHE DJIEKTPUUECKHUX 3aps/IOB, B3aWMOJCHCTBHE MAarHUTOB, JEHCTBHE MarHUTHOTO
T0JIs1 HA MMPOBOJHUK C TOKOM, TEIJIOBOE JICHCTBUE TOKA, OTPaKEHUE, MPETIOMIICHUE CBETA;

27 ucnonp30BaTh (U3MUECKHE TPUOOPHl W HW3MEPUTEITbHBIE HWHCTPYMEHTBI JUISI W3MEpPEHUS
(Gbu3MYecKUX BETMYMH: TEMIIEpaTypbl, BIAKHOCTH BO3AyXa, CHUJIbl TOKA, HAMpsIKEHHUS,
ANEKTPUIECKOTO COMTPOTUBIICHUSI, PA0OTHI M MOIITHOCTH JICKTPUYECKOTO TOKA;

28 mpeacTaBiIsATh PE3yAbTaThl U3MEPEHUI C MOMOIIBIO TaOmuIl, rpadUKOB U BBISABIATH Ha ITOM
OCHOBE AMIHUPUYECKUE 3aBUCHUMOCTH: TEMIIEPATyphl OCTHIBAIOIIETO TEJIa OT BPEMEHH, CHIIBI TOKa
OT HaIpsHKEHMSI HA YYaCTKE LIETH, yIJla OTPAXXEHUsl OT yIia NaJeHusl CBeTa, yIJia MpeJoMIICHUS
OT yIJla NIaJIeHUs CBETA;

29 BbIpaxkaTh pe3yJbTaTbl U3MEPEHUN U PACUETOB B €AMHUIAX MEKTyHApOAHON CUCTEMBI;

30 pemath 3a/1a4M Ha MPUMEHEHUE U3YYCHHBIX (PU3NUECKUX 3aKOHOB.

Buvinyckuux noayuum 603MoNCHOCHb HAYYUMbCA!

5888 MPUBOJIUTH MMPUMEPHI MPAKTUYECKOTO UCTIOIB30BaHMsl (PU3HUECKUX 3HAHUN O
TEIUIOBBIX, JIEKTPOMArHUTHBIX SIBJICHUSX;
5889 UCTIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS M YMEHHUS B TIPAKTHUECKOH JICATEIILHOCTH U B

MOBCEIHCBHOM KM3HU.
23 9 kaacce
JIMYHOCTHBIE pe3yJIbTaThI
24 CaMOCTOSTEIHHO OIPEACIISATh U BBICKA3bIBATh OOIIME IS BCEX JIFOJCH MTpaBUIia IOBEICHUS TIPU
OOIICHUH U COTPYAHUYECTBE (ITUUCCKIE HOPMBI OOIICHUS U COTPYAHUIECTBA).



5888 B camocTosATEIbHO CO3IaHHBIX CUTYAIUSAX OOIIECHUS U COTPYTHUYECTBA, OMMUPAsCh HA
oO1ue /1t BCEX MPOCTHIC MpaBUiia MOBEACHHUS, IeTIaTh BHIOOD, KAKOW MOCTYIOK COBEPIIUTS.

MeranpeaMeTHbIe pe3y/ibTaThl
PEI'YJAITUBHBIE

23 CamocTosATeNnbHO (OPMYIUPOBATH LIEIH YPOKa MOCIE MPEABAPUTEIHHOIO O0CYKICHUS.

24 Yuutbcs oOHapykuBath U GOPMYIUPOBATH YUEOHYIO TPOOIEMY.

25 CocTaBisTh IJIaH peuieHust npoOieMsl (3a1a4n).

26 PaboTas 1o 1uiany, CBEpsATh CBOU JIEHCTBUS C LIEIIbIO U, IPU HEOOXOIMMOCTH, UCTIPABIIAThH
OLLIMOKHU CaMOCTOSITENIBHO.

27 B nmuanore ¢ yuuTelIeM yUYUThCS BbIpa0daThIBaTh KPUTEPUN OLICHKH M ONPEEIIATh CTENEHb
YCHEIIHOCTH BBIIOJIHEHUSI CBOEH pabOThI M pabOThI BCEX, UCXO/IS U3 UMEIOLINXCS KPUTEPHUEB.

I[TO3BHABATEJIBHBIE

- OpueHTHpOBaThCS B CBOCH CUCTEME 3HAHUI: CAMOCTOSTENILHO MPEANoiaraTh, Kakas
uH(pOpMaIUs Hy>KHA 715 peIeHus y4eOHOH 3a/1auu B HECKOJIBKO I11AaTr0B.
OTOupath HEOOXOAUMBIE JJISl pelIeHUs] Y4eOHO! 331241 UCTOYHUKH HH(OpMAIINH.

1 [doObiBaTh HOBBIC 3HAHUS: U3BIEKaTh MH(OPMALIKIO, TPEICTABICHHYIO B Pa3HBIX (opMax (TEKCT,
TabuIila, cxema, WUTFOCTPAIUs U Jp.).

2 TlepepabaTbIBaTh MOJyUYEHHYIO HHPOPMAIIMIO: CPABHUBATH U TPYNIUPOBATh (DAKTHI U SIBICHUS;

OTIPEIEeIIATh IPUYMHBI SIBJICHUH, COOBITHI.

[TepepabareiBaTh MOTYyUYEHHYIO HHPOPMAITUIO: JIeTIaTh BBIBOJIBI HA OCHOBE 000OIICHMS 3HAHUM.

4 TIpeoOpa3oBbIBaTh HHPOPMALIUIO U3 OAHOMN (POPMBI B IPYTYIO: COCTABIIATH MPOCTOM IJIaH U
CJIOXKHBIH MJ1aH y4eOHO-HAyYHOTO TEKCTA.

5 IIpeoGpa3oBbiBaTh HH(POPMALIKIO U3 OJHOM (OPMBI B APYTYIO: IPEACTABIATH HH(OPMALUIO B
BUJIE TEKCTA, TAOIMIIbI, CXEMBI.

KOMMYVYHUKATHBHBIE

6 JloHecTu CBOIO MO3MILHUIO JI0 APYTHX: OHOPMIIATH CBOM MBICIIU B YCTHON M MUCHbMEHHON pedHu ¢
y4€TOM CBOMX YYEOHBIX U )KM3HEHHBIX PEUCBBIX CUTYAIIHH.

7 JloHecTH CBOIO MO3MIIMIO JI0 IPYTHX: BBICKA3bIBaTh CBOIO TOUKY 3PEHHUSI U MBITATHCSA €€
000CHOBATH, MPUBOJISL APTYMEHTHI.

8 Cnywmarh Ipyrux, NbITaTbCs MPUHUMATE APYTYIO TOUKY 3pEHHUSI, OBITh TOTOBBIM U3MEHUTH CBOIO
TOYKY 3pEHUSI.

9 Yurath BCIyX W Ipo celds TEKCThl YYEOHHMKOB M TPHU 3TOM: BECTH «AHMAJOT C aBTOPOM»
(mporHo3upoBaTh Oyaylliee YTE€HUE; CTaBUTh BOIPOCHI K TEKCTYy UM UCKaTh OTBETHI; MPOBEPATH
cebs1); OTIENATh HOBOE OT MU3BECTHOT'O; BHIIEIATH INIABHOE; COCTABJIATDH IJIaH.

10 [ToroBapuBatbCs € JIIOIbMU: BBIIOIHSAS pa3IMYHbIE POJIU B IPYIIIE, COTPYIHUYATh B COBMECTHOM
perieHuu npooIeMsbl (3a1a4n).

11 Yuutbcs yBaXUTEIbHO OTHOCUTBCS K MO3HULIMU APYTOro, MBITATHCS J10TOBAPUBATHCS.

[98)

IIpenmeTHBbIE pe3yabTaThl
Buinycknux nayuumcs NOHAMATh!

CMBICH TIOHATHHM: MarHUTHOE moJi€, aToM, aTOMHOC AP0, PAAUOAKTHUBHOCTHb, HWOHH3HUPYIOIIUC
HU3ITYy4YCHUS; OTHOCUTCIIBHOCTE MCXaHNYCCKOI'0O ABUKCHUSA, TPACKTOPUS, MHEPLUMAJIbHAA CUCTCMaA
OTCYCTA, I/ICKYCCTBGHHBIfl CIIYTHUK, 3aMKHYTasA CHUCTEMA. BHYTPCHHHUC CUJIbI, MaTeMaTHYEeCKUH
MasiTHUK, 3ByK. H30TOII, HYKJIOH;

CMBICJI (1)I/I3I/I‘-IGCKI/IX BCJIIMYMH:MarouTHas MHAYKIOHWA, MarHUTHBIN IMOTOK, SHEPTHUA
ANIEKTPOMAarHUTHOTO TI0J1, TIepeMeIeHHe, TPOCKIUs BEKTOPA, ITyTh, CKOPOCTh, YCKOPEHHUE,
YCKOpEHHE CBOOOIHOTO MaJAeHHs, IEHTPOCTPEMHUTEILHOE YCKOPEHNE, CHIIA, CHJIA TSDKECTH,
Macca, Bec Tela, UMITYJIbC, IEPHO/I, YaCTOTa. aMILTUTY/a, (a3a, JUINHA BOJIHBI, CKOPOCTH BOJIHBI,
SHEPIHUs CBSI3M, NEPEKT Macc.

CMBICIT (PU3UYECKUX 3aKOHOB: YpaBHEHHsI KMHEMATHKH, 3aKOHbI HbloToHa (TIEpBBI, BTOPOI,
TpeTuil), 3aKOH BCEMHUPHOIO TATOTEHUS, 3aKOH COXpaHEHHs HMIyJbCa, MPUHIIMII
OTHOCHUTENILHOCTH [ anuiest, 3aKkoHbl FTApMOHMYECKHUX KoJeOaHuM, MpaBUJIO JIEBOU PyKH, 3aKOH 7



3JEKTPOMAarHUTHOM MHIYKIIMH, PABUIIO JIeHIa, 3aKOH paJiIMOaKTUBHOTO paciaja.

0 cobuparh yCTaHOBKH ISl SKCIIEPUMEHTA 10 OMUCAHUIO, PUCYHKY U TIPOBOJIUTH HAOTIOICHHS
H3y4aeMbIX SBJICHUM;

1 U3MEPSTH CUITY TSKECTH, PACCTOSTHUE; TIPEICTABIIATh PE3YJIbTAaThl U3MEPEHUN B BUIE TAOIHII,
BBISIBJIATh SMIIUPUYECKHUE 3aBUCUMOCTH;

2 OOBSICHATH PE3YJAbTAThl HAOIIOJICHUI U SKCTICPUMEHTOB;

3 NPUMEHATH SKCIEPUMEHTAJIBHBIE PE3YJIBTATHI AJI IPEACKA3aHNsI 3HAYCHUsI BEJIMYNH,
XapaKTepU3YIOMUX X0 (PU3NUeCcKUX SBICHHUH;

4 BbIpakaTh PE3yJIbTAThl U3BMEPEHUHN U PACYETOB B €AUHUIIAX MEXTyHapOIHOU CUCTEMBI;

5 pemarthb 3a7a4d Ha IPUMEHEHUE U3YUYCHHBIX 3aKOHOB;

6 IPUBOJUTH MPUMEPHI MPAKTUIECKOTO MCIIOIB30BaHUS (DU3MUECKHIX 3aKOHOB;

Buinyckuux noayuum 603mModCHOCMb HAYYUMbCA.

0 wucmonbp30BaTh NPUOOPETEHHBIC 3HAHUS U YMEHHSI B IPAKTUYECKON JIEATETLHOCTH U B

MOBCEHEBHOMW JKU3HU.

Conepxxanue y4eOHOIro npeamera
23 7 kaacc
BBenenue Uro mydaer pusnka. Ousnueckue spneHus. HaOmonenus, onbITel, u3Mepenus. Ousnka
U TEXHUKA.
JlaGopaTtopHbie pa6oThI:
23 OrmpeneneHure LEHbI ASICHUS U3MEPUTEIBHOTO TUINHAPA.
IlepBoHauYaNbHBIE CBEJCHUS O CTPOCHUH BellecTBa
Monexkynbl 1 atoMbl. {uddysus. [[smxerne Mosiekyil. CBsA3b TEMIIEPATYPBI TEIA CO CKOPOCTHIO
JBIDKEHUS ero MosiekyJl. [IpuTshkeHue u oTTaJkuBaHUE MOJIEKYIL. Pa3inuHbie COCTOSHUS BEIIECTBA
23ux 00BsICHEHHE Ha OCHOBE MOJICKYJISIPHO - KHHETUYECKUX TPECTaBICHUH.
24J1abopaTopHbIie padoThI:
23 M3mepeHue pa3MepoB MaJlbIX TEll.
B3aumonelicteue Te
Mexanunueckoe nBuxkeHue. PapHoMmepHoe nBrxenne. CKOpoCTb.
Nuepuus. Bzaumonericteue ten. Muepuus. Macca tena. I3smMepenue maccel Tena ¢
noMoIIbio BecoB. [ImoTHOCTH BelecTna.
SBnenue Tarorenus. Cuna tsokect. Cuia, Bo3HHKaromas npu aedopmanuu. Bec. CBsizb
MEXY CHIION TSKECTH M MACCOM.
VYrpyras nedopmanus Tena. 3akon ['yka.
Junamomerp. I'padpuueckoe nzodpaxenue cuibl. CloKeHne CUil, AEUCTBYIOIINX 0 OJTHOU
IPSIMOM.
Tpenne. Cuna TpeHus. TpeHue CKONbXKEHHS, KadeHUs, TMOKosA. [loamunHuKH.
JlaGopaTopHblie padoThbI:
23 H3mepeHue Macchl Tejla Ha pplyakKHbBIX BECaXx.
24 W3mepenue oobeMa Tena.
25 H3MmepeHue mIOTHOCTH TBEPAOTO Tela.
26 I'pagyupoBaHHe NPYKUHBI U U3MEPEHUE CUIIBI C TOMOIIBIO THHAMOMETpA.
JlaBiieHue TBepAbIX TeJl, }KMAKOCTeH 1 ra3oB
Hapnenue. JlaBiaeHue TBEpIbIX TEl.
Jasnenue raza. OObsiCHEHHE TaBICHUS ra3a Ha OCHOBE MOJICKYJISIPHO - KHHETHYECKHUX
npenacrasienuid. 3akoH [lackans.
JaBnenue B xuakocTu u raze. Coodmatomuecs cocynsl. Lmro3bl. ['unpaBnuyeckuit
npecc.
Atmocdepnoe nanenne. OnbiT Toppuuennu. bapomerp-anepoun. Mismenenune
atMocdepHoro naBieHus ¢ BeicoToi. Manometpsl. Hacoc.

ApxumenoBa cwia. YcnoBus IUlaBaHus Tel. BonmHeli TpaHcmopt. BosmyxoruiaBaHue.
JlabopaTopHble padoThI:



23 H3MepeHue BBITAIKUBAIOINICH CUIIbI, IEUCTBYIONIEH HA MOTPY>KEHHOE B JKUIKOCTh
TEJO.
24 BplIsiCHeHHE YCIIOBHM IJIaBaHUSI TEJT B KUJKOCTH.
Pabora u MOIIHOCTDb. JHEpPIrus
Pabora cuibl, AeicTByIOmIe MO HampaBlIeHUIO IBMXKEHHS Tena. MomHocTs. [IpocTeie
MEXAaHM3MBbI. YCIOBHE paBHOBECHs pbluara. MOMEHT cuibl. PaBHOBecHE Tel € 3aKpEILIEHHON OChIO
BpareHus. Bunbl paBHOBECHSI.
PaBeHcTBO paboT npu UCHOIB30BaHUU MeXaHU3MOB. KoadduumeHT nonesHoro neicTus.
[ToTeHnmanbHas HEPrus MOAHATOIO TENA, CKATOU NMpy)uHbl. Kunetnueckas sneprus
IBIKyIierocs tena. [IpeBpamieHue ofHOToO BUAa MEXaHUYECKOM SHEPTUH B APYTOil. DHEPTUs peK U
BETpa.
JlaGopaTopHbie padoThbI:
5888  BelsicHeHHE yClIOBUS paBHOBECHS pblyara.
5889  WMsmepenue KIIJ] mpu noabeme Tena 1o HaKJIOHHOW IIOCKOCTH.
IloBTOpEHUE

0 8 kaacce

TenJioBble sIBJICHUSA

TeruoBoe aBwxeHue. BHyTpenHss sHeprus. PaGora u Teruomepenaya Kak CIOCOOBI
M3MEHEHMS BHYTPEHHEH 3Hepruu Tena. Buasl Teronepeaay.

KonnuecTBo TemnoTel. YienbHas TeIIOEMKOCTh. YEIbHAs TEIUIOTa CrOPAHUS TOILJIMBA.
[InaBnenne u kpuctasmsanus. Temmeparypa IUIaBI€HMs. YJIenbHas TEIUIOTa IUJIaBJICHUS.
Ucnapenne u kxonpaeHcanus. OTHOCUTENbHAs BIaXKHOCTh BO3JdyXa M ee M3MepeHue. Kumenwe.
Temneparypa kureHus. YenabHas TEII0Ta MapooOpa3oBaHUsl.

OOpsicHeHNE W3MEHEHHH arperaTHbIX COCTOSHHMN BEIIECTBA HAa OCHOBE MOJIEKYJSPHO -
KUHETUYECKUX MPEICTaBICHUMN.

[IpeBpaleHust 3Hepruy B MEXaHUYECKUX U TEIUIOBBIX IPOLECCaX.

JlBurarens BHyTpeHHETO cropanus. [lapoBas TypOuHa.

JlabopaTopHbie padoThI:
0 CpaBHEHME KOJIMYECTB TEILIOTHI PU CMENTUBAHUM BOAbI PA3HOUM TEMIIEpaTypPHI.
1 H3mepeHue ynenbHOU TEMIIOEMKOCTH TBEPIOTO TeEA.
DJIeKTpUYeCKHe SIBJICHUS
Onektpuzanus Ten. J[Ba poma dNEeKTpUUECKUX 3apsanoB. B3aumopeicTBue 3apsioB.
DNEKTPUYECKOE TI0JIE.
JIMCKpPETHOCTD ANEKTPUUECKOrO 3apsaa. DneKTpoH. CTpoeHrne aTOMOB.

[TocTOsiHHBIM ~ BIEKTPUYECKUM  TOK. [ albBaHMYECKHE  DJIEMEHTBhI.  AKKYMYJSITOPHI.
DnekTpudeckas elb. JIEKTPUIEeCKUi TOK B MeTasutax. Cuiia Toka. AMnepMerp.

DnexTpuyeckoe HampspkeHue. Boastmerp.

DNEeKTpUYECKOE CONPOTUBIIEHUE.

3akoH Oma Ji1sl y4acTKa JEKTPUUECKON LIETIH.

VnenbHoe conpotusieHue. Peocrarel. Buasl coenHeHUN TPOBOIHUKOB.

Pabora n MomHOCTH 3€KTpUYECKOro Toka. KolndecTBO TEIUIOTHI, BBIAEISEMOE MPOBOAHUKOM C
ToKOM. C4YeTyuKk »dNeKTpuueckord sHepruu. Jlamma HakanuBaHHMs. OIJIEKTPOHArpeBaTeIbHBIC
npubopsl. Pacuer snexkrposHepruu, morpeliseMoll ObITOBBIMH 3JekTporpubopamu. Kopotkoe
3aMbIkaHue. [1naBkue nperoxXpaHuTei.

JlabopaTopHbie padoThl

COopKka AJIeKTpUIECKOM e U U3MEPEHHE CUJIbI TOKA.

N3mepenne HanpsKeHUs: Ha Pa3IuyHbIX y4acTKax LEMu.

PerynupoBaHue CHIIbI TOKAa PEOCTATOM.

N3mepenne conpoTrBIIEHUs MPOBOIHUKA C TOMOILBIO aMIIEPMETPa U BOJIBTMETPA.
N3mepenne paboThl M MOLTHOCTHU AJIEKTPUUECKOTO TOKA.

N3yuenue Mozenu 3JIeKTpOIBUraTeNst

NP W —O



DJIEKTPOMATHUTHBIE SBJICHUS
MarautHoe mosie TOKa. DJIEKTPOMarHuThbl U MX IpUMEHEeHHe. [I0CTOSIHHbIE MarHWTHI.
MaruutHoe nosie 3emn. JlelicTBe MarHUTHOTO I10JIs1 HA IIPOBOJHUK C TOKOM. DJIEKTPOJIBUTATENb.
JlaGopaTopHbie padoThI
W3ydeHne Moienu 351eKTPOIBUTATENSL.
COopka 3J1eKTpOMarHuTa U UCTIbITAHNE eT0 ACUCTBUSL.
CBeTOBBIC SIBJICHHSA
Hcrounuku ceta. lIpsmonuHeliHoe pacpoCcTpaHEHUE CBETA.
OtpaxxeHnue cBeta. 3aKOHBI OTpakeHus cBeta. [lnockoe 3epkaiio.
IIpenomnenue caera.
JIunzbl. @oKyCHOE pacCTOsIHUE M oNTHYecKas cuiia JuH3bL. [locTpoenune n3obpaxenuii,
JlaBa€MbIX TOHKOM JIMH30U. OnTuyeckue mpuoopshl.
JlabopaTopHbie padoThI:
0 W3yueHue 3aKOHOB OTPAKEHUS CBETA.
1 HaGnronenue siBneHus nMpenoMIIeHuUs CBETa.
2 Tlomydenue n300pakeHU ¢ TOMOIIBIO COOUpAIOIEH TUH3BI.

0 9 kiacce
3aKOHBI ABUKEHHUA M B3AaUMOJCIHCTBHUSA TeJl
MarepuanbHas Touka. Cuctema oTcuera.
ITepememenue. CKOpOCTb MPSIMOJIMHEWHOTO PABHOMEPHOTO JBUKECHUS.
PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE IBM)KEHUE: MTHOBEHHAS! CKOPOCTh, YCKOPEHUE,
[EpEMELIEHUE.
I'paduky 3aBUCUMOCTH KMHEMATUYECKUX BEIMYHUH OT BPEMEHH IIPU PABHOMEPHOM U
PaBHOYCKOPEHHOM JIBUKCHHH.
OTHOCHUTEIBPHOCTh MEXAHUYECKOTO JBUKCHU.
ITepsrIii 3akoH HproToHa. MHEepumanbHble cucTeMsl oTcdyeTa. Bropoit 3akoH HeroToHa.
Tperuii 3axoH HproTOHA.
CBoOonHOe majzieHue. 3aKOH BCEMUPHOTO TATOTeHUs. VICKyCCTBEHHBIE CITYTHUKH 3€MJIH.
Nmnynbe. 3akoH coxXpaHEHUs] UMITyJIbca. PakeTsl.
JlabopaTopHble padoThI:
0 MHccnenoBaHue paBHOYCKOPEHHOI'O IBMKEHUS 0€3 HayallbHON CKOPOCTH.
1 W3mepenue yckopeHusi CBOOOIHOTO MaeHHUS.

Mexanudeckne Koje0aHus 1 BoJIHbI. 3BYyK KonebarensHoe
newkenne. Konebanus rpysa Ha npyxune. CBoOoanblie konebanus. KonebarenpHas cucrema.
[lepuon, yacToTa ¥ aMIUIUTYIA KOJIeOaHU.

[IpeBpatienne sHEprUn Npu Kosebanusx. 3aTyxaronye Kojaeoanus. By X 1eHHbIE
KoJie0aHusl.

Pacnpoctpanenue xonebanuit B ynpyrux cpenax. [lonepeunsie v MpogoabHbIE BOTHBI.
CBs13p AJIMHBI BOJIHBI CO CKOPOCTBIO €€ PACIIPOCTPAHEHUS U IIEPHOJOM.

3ByKOBbI€ BOJIHBI. CKOPOCTH 3ByKa. [ pOMKOCTB 3ByKa M BBICOTA TOHA. IJXO.
JlaGopaTtopHbie pa6oThI:

0 HccnenoBanue 3aBUCHMOCTH TMIEPUO/IA U YACTOTHI CBOOOIHBIX KOJICOAHU MasITHUKA OT

€ro JUIVHBI.

JICKTPOMATHHUTHBIE SIBJICHUA

OnHOPOAHOE ¥ HEOTHOPOIHOE MAarHUTHOE TOJIE.

HampaBnenue Toka u HarpaBJeHUE JIMHUA €T0 MarHUTHOTO 1oJs. [IpaBuino OypaBumnka.

OOHapyxeHHe MarHUTHOTO T10JIs1. [IpaBuito JIeBOi pyKH.

WMHayKuyst MarHUTHOTO MOJsl. MarHUTHBIN MOTOK. DJIEKTPOMAarHuTHasi MHIAYKLHS.
['enepatop nepemeHHoro Toka. I[lpeoOpasoBaHue sHEPTUU B 3JIEKTPOreHEepaTopax. JKOIOTHIECKHUE
pOoOJIEMBI, CBS3aHHBIE C TEIUIOBBIMHU U THAPO3JIEKTPOCTAHIUSIMHU.

DJEeKTpOMAarHUTHOE MoJie. DJIEeKTPOMarHUTHbIE BOJIHBI. CKOPOCTh pacpOCTpaHEHHUS
3JIEKTPOMArHUTHBIX BOJIH. DJIEKTPOMarHuTHas pUpojia CBETa.



JlaGopaTtopHbie padoThI:
0 H3ydeHue siBIEHMS SJIEKTPOMATHUTHON UHAYKIUH.
CTpoeHnne aToMa M AaTOMHOTIO SI/Ipa
PanroakTHBHOCTH KaK CBHJIETEIHCTBO CIOKHOTO CTPOSHHSI aTOMOB. Albda-, 6eTa - U ramma-
U3ITy4YEeHUSI.
OmnsiThl Pesepdopra. SAnepuas Mmozens aToma.
PannoakTuBHBIE IpEBpaIlleHUs] aTOMHBIX SJIED.
ITpoTOHHO - HEUTPOHHASI MOAETD SAPA. 3apsIIOBOE U MACCOBOE YHCIIO.
SAnepusble peakuun. [lenenue u cunres saep. CoxpaHeHue 3apsiioBOro 1 MaCCOBOI'O YNCEN
IIPU AJIEPHBIX PEAKLUAX.
DHeprus CBA3M YacTHLL B spe. BolaeiieHne 3Heprun pu sIepHbIX peakuusax. M3nydyenne
3Be3M. SnepHast sHEpPreTUKa. DKOIOTHIECKHUE MPOOIEMBI pabOThI aTOMHBIX AJIEKTPOCTAHIIHM.
Mertosp! HaOMIOCHUS 1 PETUCTPAIIMH YacTHI] B sepHOi (usuke. J[o3umerpus.
JlaGopaTtopHbie padoThI:
0 MWsyuenue nenenus sapa atoma ypasa o gororpaduu Tpekos.
Crtpoenue u 3Boouns Beesennoi
['eonieHTpHUUeCKass M reIHOLEHTpHUYecKas cucreMbl mMupa. dusndeckas MpUpoaa HEOECHBIX Tel
Conneunont cucremsl. [Iponcxoxnenune Conneunont Cucremsl. @usndeckas npupona ConaHua u

3Be3n. Ctpoenue Beenennoit. OBomoonust BeeneHHOH.

TemaTnyeckoe NIAHHPOBaHME, 7 KJIACC

B ToM 4ucie Ha IMpumepHoe
KOJINYeCTBO
Haumeno | Bcee
Hara CaAMOCTOATEIb
Ne BaHHe ro
Ypo JlabopaTopHbie KoHTposibHBIE | KOHTP.p HBIX padoT,
n/m | pasgejioB | 4ac
KH padoThI padoThI adort TECTOB,
U TeM OB
3a4€TOB
yqanuuxcsi
3 1 0
Nel «Omnpenenenne
1 | BBenenue 4 LICHBI IeJICHUS 1
WU3MEpPUTETHLHOTO
npudopay
4 1 1
[IepBoHnau
KonrtponbHas
aNbHbBIE
paborta Ne 1.
CBEICHUA No2 «U3mepenue
2 6 «IlepBoHavasbH 2
0 pa3MepoB MaJbIX
bI€ CBEJICHUS O
CTPOCHUHU TEI»
CTPOCHUHU
BELIECTBA
BEIIECTBAY
16 4 1
No3 «3mepenue
Macchl TeJla Ha
PBIYQKHBIX BECAX»
Ned «3mepenne
o0beMa Tena»
KonTtponbHas
Bzaumone No5 «Omnpenenenue
o pabora Ne 2
3 HicTBHE 21 TJIOTHOCTH « 6
TeIN BEIIECTBA TBEPAOTO .
m pa B3aumoneicTsu
Tena» o TeDy
Ne6
«I'pagyupoBanue
MPY>KUHBI 1
U3MEpEHUE CUl
JTUHAMOMETPOM))
4 21 18 2 1 6




No7 «Onpenenenune
BBITAJIKABAIOLIECH
KonTponbHas
JlaBnenue CUJIBI,
9 . pabota Ne3
TBEPBIX JEHCTBYIOLIEN Ha
« JlaBiieHue
Ted, MOTPY>KEHHOE B
TBEPJBIX TE,
KHUJIKOCTE KUIKOCTh TEJIO» .
. KHUJIKOCTEH U
W ¥ ra3oB No8 «Brisicnenue
. ra3oB»
YCIIOBUH TJIaBaHUs
TeJa B )KUJIKOCTH
8 2 1
Ne9 «Brisicuenue
yCIIOBUS
Pab6ora. paBHOBeECHS KonTponsHas
5 MorrHocT 1 phIyara» pabota Ne4 4
b. Nel0 « Pabora,
DHeprus. «Omnpenenenue MOIIHOCTb,
KIT npu nogbeme DHEPTUN»
TeJa 10 HaKJIOHHOMN
TIJIOCKOCTH
[ToBTOpEH
6 p 5 4 1 utoroBas
ne
Uroro 689 | 53 10 5 19
TemaTuyeckoe MIaHMpPoOBaHMe, 8 Kiacc
B ToM 4yuciie Ha IIpumepHoe
Haumeno | Bce Jara KOJIU4eCTBO
Ne BaHHe ro CaMOCTOSAITEJIbH
Ypo | Jlabopatopubie | KoHTpoibHBbIE | KOHTpP.pad
n/m | pa3aenoB | 4ac bIX pador,
KM padoThI padoTsI oT
U TeM OB TeCTOB, 324€TOB
y4yalmuxcst
21 3 1
NelCpaBuenue
KOJIMYECTB
TETIJIOTHI npu
CMEIIMBaHUU
BOJIBI pasHoi
TEMIIEPATYPHI.
TemoBbie
1 25 Ne2 N3mepenue KonrtponbHas 5
SIBIICHUS .
yeIbHOU pabora Nel
TETJIOEMKOCTH
TBEPJIOTO TeJa.
Ne3 . N3mepenue
BJIQKHOCTH
BO3/yXa
2 26 20 5 1 6




OnexTpuy
ecKue
SIBJICHUS

Ne4Co6opxka

ANEKTPUUYECKOU
nenu u
U3MEpPEHHUE CUJIBI
TOKa B ee
pa3IMyYHbIX
y4acTKax.

No5.N3mepenue
HaIIpsSKCHUS Ha
pa3IMyYHbIX
y4acTKax
ANEKTPUUYECKOU
LENH.
No6.PerymupoBan
uc CHJIbI TOKa
peocTaToM.
Ne7.M3mepenue
COTPOTUBIICHUS
MPOBOJHUKA IIpH
MTOMOIIIH
amnepmMerpa u
BOJIETMETpA.
Ne8.M3mepenue
MOIIIHOCTH u
paboTel TOKa B
ANEKTPUUYECKOU
JamIie.

KonTponbHas
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dopme EI'D

Hroro 68 u 5 6 32

Ipunoxenue 1
OneHovHbIe MaTepUAIbI
7 knace

KonTpoabHas padora Nel mo reme
((HepBOHa‘Ia.HI)HI)Ie CBCICHMUHA 0 CTPOCHUU BEIIIECTBA)).
BapuaHT 1
Yactb A
Al. dnsmnyeckmm TenoM aBngdeTcsa ...:
1) camoner 2) Boga 3) meTtp 4) KurneHune
A2. BewecTBoM sAABISIETCA...:
1) knnorpamm 2) 3ByK 3) asIloMUHN 4) 3emns
A3. K 3ByKOBbIM SIBJIEHUAM OTHOCATCA:
1) wap KaTtnuTcsa 2) C/bILHbI packaTbl rpoMa 3) CHer TaeT
4) HacTynaeTt paccBeT
A4. Onpepenntb UeHY
neneHna  6apomeTpa,
n3obpa>keHHoro Ha
PUCYHKe B MM pPT. CT.

270 980 990 1000
rIla | | v b b b b by

MM.PT.CT |III‘|II|‘III|‘III||I||I|I||I|||II|||II‘|II|‘|I|
730 1.?.\ 740 750 760 770

1) 1 mm. pT. CT 2) 10 MM. pT. CT

3) 5 mm. pT. CT 4) 2 MM. PT. CT

A5. Mosiekynbl bga 1 BOAbl OTINYAKOTCA gpyr OT Apyra:
1) Kosiim4ecTtBOM aTOMOB 2) ®opmou

3) Pazmepom

4) MosiekyJibl O4HOIr0 N TOro XXe BELYeCTBa B XUAKOM U B TBEPLAOM
COCTOSIHUAX O4NHAaKOBbI

AG. flBneHne onddy3nnm LoKa3biBaeT...

1) TosibKO (haKT cyLyeCcTBOBaHUSA MOJIEKYJ

2) To/IbKO haKT ABUXKEHUNA MOJIEKY .

3) @aKT CyLLeCTBOBaHWA N ABUXEHNS MOJIEKYJ

4) ®aKT B3auMoaeVICTBUNS MOJIEKY ]

A7. Mexny mosniekynamu nioboro sewiectsa 4eNCTBYIOT

1) TosibKO CWJIbl OTTaJIKUBAHUS 2) TosibKO CWJIbI
NPUTAXEHNSA
3) CuJibl MPUTAXKEHUA N OTTaJIKUBaHUS 4) He AEeVNCTBYIOT

HUKaKune CuJibl
A8. Kakoe saBJsieHNEe CNYy>XWUT [OKa3aTesIbCTBOM TOro, 4TO MexAay
YacTunuaMKn BellecTBa NMPOSABAAITCA CUSbI MPUTSAXKEHUS:

1) CBuHUOBbIE UWINHAPbLI C/ANMAKOTCA, €C/IM  UX MpuxaTb Apyr
K APpYyry CBEXUMU Cpe3aMu.

2) Caxap pacTBoOpsieTCcs B BoA€E 3) Jleq Taetr B TerjioM
rmoMeLeHnun

4) Tpu NpoxoXxaeHnn ToKa 3JIEKTpnYeckKas J1aMro4yka CBETUTCH



A9. Teno, B KOTOPOM MOJIEKYSbI pPaCMoONoXeHbl Ha 60abLUNX
PacCTOAHUAX OAPYr OTHOCUTENIbHO Apyra, cnabo B3aMMOAENCTBYIOT
Mexay cobon, ABUXKYTCSA XaOTUYECKN:

1) ras 2) TBepaoe Tesio 3) XKuakocTb

4) nn TBEepaoe Tes10, NN XXUAKOCTb.

Al10. XngkocCTb:

1) 3aHumaeT obbem Bcero cocyaa 2) Jlerko rnogaaerTcs
CXaTuio

3) lNpuHumMaeT chopmMmy cocyna

4) UMerT KpUCcTaaindeckoe CTpoeHMe.

All. Obbem rasa, ecnum ero nepekavaTb n3 6anasoHa BMECTUMOCTbIO
20 n B 6annoH BMmecTuMocCTbio 40 n

1) He nameHuTtcs

2) N3ameHuTcsa Ha 20 n

3) YBesninuntcsa B 2 pasa

4) YMeHbLnTCA B 2 pasa.
Al2. ObbeM >XMOKOCTU B
1) 350 mn2) 320 Mn

3) 325 mn4) 425 mn

CTaKaHe

Al3. Ha pucyHke nokasaHO pacroJjioxeHune MoJsiekyn Boabl. Bonoa
HaxoouTcs

4

. q

1) B XUOKOM 2) B ra3oobpa3Hom 3) B TBEPAOM
4) oAHOBPEMEHHO B XUAKOM M TBEPAOM COCTOSAHUMN

Al4. ObbeM Tena, MOrpPyXXeHHoro B «———
XXUOKOCTb paBeH.

s
(=1
(=1
(=]

1) 310 cm? 2) 400 cv® =

3) 300 cm? 4) 800 cm? £
=]
-

Al5.B xonogHoM nomeuwieHUn Ondpdy3sna nponcxoontT MensieHHee,
TaK Kak

1) yMEeHbLUATCA MPOMEXYTKN MEXAY MOJIEKYIaMU

2) yBeJ/INYNBAETCA CKOPOCTb ABUXXEHNS MOJIEKYJ

3) YMEHbLLIAeTCsA CKOPOCTb ABUXKEHNS MOJIEKY

4) N3MEeHAITCSA pa3Mepbl MOJIEKYJ



Yactb B

30 B1l. HanmeHbllaa 4YacTuua BelleCcTBa, COXPaHsAOLWasa ero
, = 0 CBOWCTBA, Ha3blBaeTCA.............

Ei B2. Ho4yblo TeMnepaTypa Bo3ayxa bbina - 6 °C, a aHeM + 4
1==0 °C. TemnepaTypa Bo3ayXxa U3MeHWUIacb Ha...

EJ B3. TepmoMeTp NMoka3biBaeT TeEMMepPaTypy PaBHYIO ...
U‘_g{“ B4. CkosibKO BOAbI Bb1JI0 HAJINTO B MEH3YPKY,
N 35 ecnm obbem Tena paseH 10 cm3?

F B5. Yem BbiWe TemMnepaTypa Tesa, TeM
20 | aunddysns npoTekaer...

KonTponbhas padora Nel o Teme
«[lepBoHauasbHBIC CBEICHHUS O CTPOSHHUH BEILIECTBAY.

Bapuanr 2
Yacts A
Al. BermectBoM sgBIAETCA. ...
1) aBTOMOOMITL 2) Boga3) 3ByK 4) xunieHue

A2. ®U3nYeCKO BETMUYUHOMN SIBIISCTCS.
1) camoner 2) aJIFOMUHHI 3) Bpems 4) meH3ypka

A3. pusndecKuM TeIoM SBISETC ...

1) ckopocTth  2) KumeHue  3) MeTp 4) aBTOpYyUKa ¥
A4. llena nenenwus mpuodopa (puc.l) pasHa.... Puc.1

1)IH 2)0,1H 3)0,2H 4)4H b
AS5. Bce BerecTBa coCcTOsAT

1) TOIBKO U3 HEHTPOHOB 2) TONBKO U3 IPOTOHOB

3) MOJIEKyYJ, aTOMOB U JPYTHUX YaCTHUIL 4) TOJBKO U3 NEKTPOHOB

A6. Tuddysus npoTtekaet ObicTpee
1) B TBepABIX TeNax 2) B KUAKHUX TeJIax
3) B razax 4) 0OIMHAKOBO BO BCEX

A7. Teepnoe Teno TPYAHO pPACTIHYTh, CXaTh WM Pa3JioOMaTh, TaK KaK MEXIy MOJICKYJIaMH B
BEIIIECTRBE. ..

1) cyliecTByeT B3aMMHOE MPHUTSHKCHUE W OTTATKHBAHUE

2) He CYIIeCTBYET HU MPHUTSHKCHHSI, HU OTTAITKUBAHUS

3) CyIIeCTBYET TOJIBKO MPUTHKCHUE

4) cymIecTBYET TOJIbKO OTTAJTKHUBAHUE

AS8. /IBa Kycka MjiacTUJIMHA IPY CAABIMBAHUMU COCIUHSIOTCS, TaK KaK IPU CXKaTUU YaCTHULIBI
1) HaUMHAIOT CUTbHEE MPUTATUBATHCS APYT K APYTY

2) MMEIOT OAMHAKOBYIO MacCy U OJMHAKOBBIE pa3Mepbl

3) HAUMHAIOT HETIPEPHIBHO, XAOTHYHO JIBUTaThCS

4) HAYMHAIOT CUJIbHEE OTTAJKUBATHCS APYT OT JIpyra

A9. Ecnu Teno He coxpansieT cBoro (popMy n 00beM, TO OHO HAXOIUTCS
1) B ra3000pa3HOM COCTOSIHUU



2) B ’KHUKOM COCTOSIHUH
3) B TBEpJIOM COCTOSTHUH
4) B )KUJKOM U Ta3000pa3HOM COCTOSIHUSIX OJJHOBPEMEHHO

A10.TBepnoe Teno:

1) 3arumaeT 00BEM BCEro cocyaa 2) Jlerko momaaeTcst CKATHIO
3) llpunumaet dopmy cocyna 4) VIMeroT KpUCTauIMueCKOe CTPOCHUE
A11.B mensypke Haxomutcs Boma oobemom 100 cm’. Ee mepenuBaror B
200 cM’. U3MeHUThCS 11 00BEM BOJIBI?

1) Usmenntes ma 100 oM’ 2) Veenuuutes B 2 pasza

2) YMeHsuTes B 2 pasa 4) He nzmenurcs

CTaKkaH BMCCTHMOCTBIO

A12.00beM KUIKOCTH B MEH3ypKe (puc.2)paBeH....  Puc.2
1) 55 Mm 2) 75 mn 3) 60 mu 4) 70 mn _ -
A13. Ha pucyHke 3n0ka3aHO paclioyoKEHUE MOJIEKYI BOABI. = wx = wx
. & =90 =90
".:. » i—so =
". » S =60
= 50
Puc.3 =
Bona naxomurcst 2:40
1) B )KUJIKOM COCTOSTHUH = 30
2) B ra3000pa3HOM COCTOSHUH =
3) B TBEP/IOM COCTOSIHUHT %:m
4) OMTHOBPEMEHHO B JKHUIKOM M Ta3000pa3HOM COCTOSHUSX =10
=

Al4. O6bem Tena, NOrpy>KEHHOTO B )KHUJIKOCTh, PABEH ....

1) 10cm’ 2) 100cm’ 3) 80 e’ 4) 55 cm’
A15. UtoOsI orypIisl ObICTpee MPOCOTMINCH UX HEOOXOIUMO 3aTIUTh ...
1) X0nOJHBIM PacTBOPOM

2) ropsuMM pacTBOPOM

3) TemIbIM pacTBOPOM

4) BpeMs 3aCOJIKH HE 3aBUCUT OT TEMIIEpATypbl pacTBOpA.

Yacts B
B1. B coctaB monekyn BXomsT emie Oojiee MENKHE YaCTHUIIBI 3o
M BEIIIECTBA, HA3bIBAEMBIC ... =

=P B2. Cyrounas Ttemneparypa Bo3ayxa uzMensercs ot + 9° C no - 250 14°
= C. Ha ckonbko rpaaycoB U3MEHsIETCA TeMIiepaTypa Bo3ayxa? *
= 200 B3. TepmomeTp moKa3bIBaeT TEMIIEPATYPY ... 10
= B4 Cxonbko BoAbI ObIIIO HATUTO B MEH3YPKY, €CIIM 00bEeM Tela 0 3 g__ﬂ
=130 pasen 20 cm™’ I
E_] oo B5 OpunakoBble KyCOYKH caxapa ObLTH OpOIIEHBI B CTAKaHBI C 1_ E_.]
= BOJOM  OJHOBpEMEHHO. B  KakoM cTakaHe  HaydaJbHas *
= 5 TeMIepaTypa BOJbl ObLIIa MEHBIIIE? 20
._ 7 Kknacc

Bapuanr 1

KonTponbsHas padora Ne2
B3aumonerictBue ten

1 Merammueckuii 6pycok oobemom 0,00005 m® umeer maccy 0,135 kr. M3 kakoro Merasuia ol

U3TOTOBJIEH?

2 Omnpefenure MWIOTHOCTh KYKypy3bl, eci 520 T 3aHuMaroT 00béM 400 cm’. OTBET IpUBEAUTE B

Kr/M°.

3 KaxoBa mMacca pacTUTENIbHOTO Macia B OyTbuid 00bEMOM 5 1?7 OTBET MPUBEIUTE B KI.



4 Beraucnute 00bEM, 3aHIMaeMbIi 9 T Bogopoaa. OTBET IPUBEINUTE B M.
5 Ha ynakoBke nedenbst Hanucano 300 r. Yemy paBeH BeC MEUYEHbBS B 3TOM YITAKOBKE?

6 C kakoii cuioit 3emist nputsAruBaet aBToMoOmiIbs «Hyundai Solarisy»
Maccoit 1,57 ToHHBI?

7 Ipyxuna xectkoctbio 50 H/M pactsnyTa Ha 7 cM. UeMy paBHa cuiia, IpensTCTBYIOIIAS
nedhopmaru?

8 YcraHOBUTE COOTBETCTBHE MEX/y CHIIAMH M UX HAIIPABJICHUSIMHU

A) cuna ynpyroctu 1) BepTUKaJIbHO BBEPX
b) cuna tpenus 2) BEpTUKAJIbHO BHU3
B) cuna txectu 3) IpPOTHBOIIOJIOKHO HAMPABJICHUIO TBUKEHUS

4) mpOTUBOIIOJIOKHO Ae(opMariuu

9 VYcranoBuTe COOTBETCTBHE MEX Ay (GM3MUECKUMU BEIMUMHAMH U UX eluHUIaMu usmepenus B CU.

A) yanuHeHue )H
B) 06Bém 2)Mm
B) cuna tpenus 3)cm
4) M’
10 IpuBenure npuMepbl BPEIHOTO TPEHUS U CLIOCOOBI €0 YMEHbIICHHUS.
7 KIIacc

KonTponbhas pabota Ne2
BsanmopeiicTBue T
Bapuanr 2

1 Jlepessinubiii 6pycok oobemom 0,0004 m° umeer maccy 0,16 kr. M3 kakoit opo/pl epeBa oH
W3TOTOBJIEH?

2 Ompenenure WIOTHOCTh TOPOXa, ecin 435 1 3anuMaroT 006béM 300 cm’. OTBET PUBEIUTE B KI/M.
3 Beoruncnute maccy OeH3uHa B KaHUCTpe 00bEMOM 20 117 OTBET NpUBEAUTE B K.

4 Paccuuraiite 00bEM, 3aHUMaeMBbIi 25 T a30ta. OTBET NPUBEIUTE B M.

5 Yemy paBeH BeC LIEHIOHCKOr0 Yasl B yIaKOBKE, HA KOTOpo# HamucaHo 90 r?

6 C xaxoi cuinoit 3emiist NpUTATUBaeT rpy30Boii aBTomMoouibs «I'A3 Bannaii» maccoit 7,4 TOHHBI?

7 C xako# cuioi npensTcTByeT nedopManuu npyxuHa xectkoctsio 20 H/M npu yanuHenun Ha 4 cm?

8 YcraHOBUTE COOTBETCTBHE MCKAY CUJIaMHU U UX TOUYKaMU NPUIIOKCHUA

A) cuna ynpyroctu 1) uentp 3emnu
b) cuna ynpyroctu 2) ueHTp Macc Tena
B) cuna tsxectn 3) Touka Ha rpaduKe MyTH

4) Touka Ha MOBEPXHOCTH COMPUKOCHOBEHHUS TEJ

9 YcraHOBHUTE COOTBETCTBHE MCKIOY (I)I/ISI/I‘-ICCKI/IMI/I BCIIMYMHAMU U UX CIUHULIAMU U3MCPCHUSA B CH.

A) Bec 1) kr/m*
b) sxecTkoCTb 2) H/m
B) miotHOCTB 3)H

4) r/em’

10 OOBsicHUTE IPUUUHY, IO KOTOPO /17151 IepeMEIIeHUs TSKEIbIX PEIMETOB B HEOOIBIINX
MIOMEILECHUAX 10/l HUX MOJAKIIAAbIBAIOT KATKU.

7 KIIacc

KonTponbhas padota Ne2

BsanmopeiicTeue T



Bapwuanrt 3

1 Merammueckuii 6pycok oobemom 0,00006 m® umeer maccy 0,534 kr. M3 kakoro Merasuia oH
W3TOTOBJIEH?

2 Ompenenure WIOTHOCTH pikH, ecin 280 r 3anuMaroT 00b6EM 200 cm’. OTBET PUBEIUTE B KI/M.
3 KakoBa macca Mosioka B OyTelTn 00bEMOM 2 117 OTBET NPUBEIUTE B KT.

4 Beraucnure 00bEM, 3aHUMaeMbIi § T IpUPOAHOTO Ta3za. OTBET MPUBEIUTE B M.

5 Ha ynakoBke cnmuBouHoro Macia Hanrcano 200 r. UeMy paBeH BeC CIMBOYHOTO Macja B 3TOU
ynaxkoBke?

6 C xaxoii cuioit 3emiist npuTsAruBaeT aBTomoousb «Lada Samara»
maccon 1,43 ToHHBI?

7 Ipyxuna xectrocThio 20 H/M pactanyTa Ha 8 cMm. UeMy paBHa cuiia, IpeNsTCTBYOIIAs
nedopmaru?

8 YcraHOBUTE COOTBETCTBHE MCKAY CUJIaMH U UX HAIIPABJIICHUSAMU

A) cuna TsKecTH 1) IpOTHBOIIOIOKHO HANIPABJICHUIO JBUKECHUS
b) cuna ynpyroctu 2) NPOTUBOIIOJIOXKHO Aedopmaniun
B) cuna tpenus 3) BEpPTUKAIBHO BBEPX

4) BepTUKAJIbHO BHU3

9 YcraHOBHUTE COOTBETCTBHE MCKIOY (I)I/ISI/I‘-ICCKI/IMI/I BCIIMYMHAMU U UX CIUHHULIAMU U3MCPCHUSA B CH.

A) cuna ynpyroctu 1) H/m
b) macca 2)r
B) cuna tpenus 3)H
4) kv
10 TIpuBeauTte mpuUMepsI MOJIE3HOTO TPEHUS U CIIOCOOBI €r0 YBEIHUEHUS.
7 Kiacc

KontponpsHas pabora Ne2

B3anmopeiictBue Tein

Bapwuanr 4

1 Jepepsannsiii 6pycok oosemom 0,0003 m° mmeet maccy 0,21 kr. W3 kakoi MOpOkI I€peBa OH
W3TOTOBJIEH?

2 Omnpenenure WIOTHOCTE 0Bca, ecii 600 T 3aauMaroT 006eém 500 cm’. OTBET NpUBEAUTE B KI/M’.,
3 BeluucnuTe Maccy KepocruHa B KaHUCTpe 00bEMOM 5 1?7 OTBET NPUBEIUTE B KI.

4 Paccuuraiite 00bEM, 3aHUMaeMbIit 36 T renus. OTBET NPUBEIUTE B M.

5 Yemy paBeH BeEC puca B yIaKoBKe, Ha KoTopoil HanncaHo 800 r?

6 C xakol cusoit 3emiis MPUTATUBAET MUKPOaBTOOyC «bapry3un» maccoit 2,79 TOHHbI?

7 C xako# cuioi npensTcTByeT nedopManuu npyxuHa xkectkocteio 10 H/M npu yanmuHenun Ha 6 cm?

8 YcraHOBUTE COOTBETCTBHE MCKAY CUJIaMHU U UX TOUYKaAMU NPUIIOKCHUA

A) cuna TpeHus 1) uenTp Macc tena
b) cuna Tsokectu 2) TOYKa Ha MMOBEPXHOCTHU COMPUKOCHOBEHUS TeJ
B) cuna ynpyroctu 3) uentp 3emiau

4) Touka Ha rpaduKe MyTU

9 VYcraHoBUTE COOTBETCTBHE MEXAY (DU3MUECKUMHU BETMUMHAMH U UX eIUHUIIaMU n3mepenus B CU.
A) JIIOTHOCTH 1) H/m



B) secTKOCTh 2) r/em’

B) cuna Tsoxectn 3)H
4) kr/m*
10 HazoBuTe 1 ONUIIIUTE ABE MPUYNHBI BOSHUKHOBEHHS CHITBI TPEHHS MEXKTY COTIPUKACAIOITAMUCS
TeIamMu
KonTpomnsnas padota Ne 3 mo teme «JlaBineHue TBEpIbIX TEJ, )KUIKOCTEH U Ta30B»
Bapuanr 1. - l_5_
1. Ha momy ctout mkad maccoii 80 kr. Kakoe naBnenrne oH mpou3BOAUT Ha IO, A 02[ z
eciu o01mas Iwiom@aas onopsl pasua 4500 cm?” . mn (T

2. PaccuunTaiite naBieHue Ha HaMOOJBIIEH TITyOMHE B 03€pe, paBHOH 8 M, eciu
IJIOTHOCTB BOJbI B 03epe paBHa 1010 kr/m *
3. ®ynnamenT BoiepxuBaeT aapieHue 20 klla. MoxHo Jin MOCTaBUTH HA HETO
CTaHOK, ecyy ero Macca 300 Kr U IIIoImaas OJHOM U3 YeThipex omop 50 cm*?
4. Onpenenuts cUily JaBjIcHAS OEH3MHA HA THO Oaka, momaasio 250 cm? ecnn
0aK HaIOJHEH /10 BBICOTHI 18 ¢M, a moTHOCTH OeH3uHa 710 kr/m * .
5. Haiitu cuny Apxumena, TeHCTBYIONTYIO Ha TeJO ( CM. pUCYHOK). Onpenenure  |F=—=5
MOKa3aHUs JMHAMOMETpA MIPH B3BEIIMBaHUM Tela B Boje. [loTHOCTH Mpamopa =3
2600 kr/m’. -

Kontponwshas padora Ne 3 o Teme «JlaBneHue TBEpBIX TEN, JKUIKOCTEH U

ra3oB»
Bapmuanr 2 N v

1. Onpenenure naBieHUE, KOTOPOE AEHCTBYET B MOPE HA YEJIOBEKA, i) oy 2802
HBIPHYBIIETO Ha Ty6uHy 18 M . (Tu10THOCTH BOjIbI B Mope 1030 kr/m ° )
2. ABTOOYC Maccoli 4,5 T uMeeT mIomank onopsl 1,5 M* . YeMy paBHO JaBIeHHE -
aBTOoOyca Ha opory? =
3. bonoto BeinepkuBaet aasnenue 18 klla. Ipoiiner nu mo 6onoTy yenoBex,
€CJIM €ro Macca 78 KI' U IUIOIAAbI0 Kaxk1oro 6otuaka 200 cm*?
4. B uucrepse ¢ He(ThIO Ha TIIyOMHE 5 M MTOCTABJIEH KpaH, IUIOMaab KoTopoi 20 Z
e’ . C KaKkoil cujIoi 1aBUT HE(Th Ha KpaH, eClM IIOTHOCTh Hedru 800 kr/™m * .
5. Haiitu cunmy Apxumena, TedCTBYIONTYIO Ha TeJO (CM. pucyHoK). Onpenenure

IOKA3aHMs JMHAMOMETpA IIPU B3BELIMBAHUM Tela B Bozie. IlmoTHOCTh cepebpa
10500 xr/™’.
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KOHTPOJIbHAS PABOTA Ne 5 T10 TEME: «PABOTA. MOIIIHOCTD.
OHEPI'US». )

Cepedpo
BAPUAHT Ne 1.

1. BYKCHPHBIN KATEP TSIHET BAPXKY C CIJION 5 KH. KAKVIO PABOTY COBEPIIAET KATEP HA ITVTH 200
M?

2. KAKYIO PABOTY COBEPILIUT JIBUT'ATEJIb MOILIHOCTHIO 1,5 KBT 3A 30 CEKYH/?

3. YEJIOBEK IMOJHUMAET KAMEHb BECOM 600 H C ITOMOIIBIO PEIYATA, C KAKOI CUJION JIEUCTBYET
YEJIOBEK HA PBIUAT, ECJIM OB = 2,5 M, A OA =50 cM?

A

4. KAKYIO CUJTY HAJIO TIPMJIOXKUTH K KOHITY BEPEBKH, ITEPEBPOIIIEHHOM YEPE3 HEITO/IBMKHBIN BJIOK,
YTOBBI [TOJHSTH I'PY3 MACCOM 34 KI'?

BBIYMCINTE TIOTEHLMAJIBHYIO SHEPTHIO, KOTOPOI OBJIAZTAET BOJIA MACCOI1 500 I', HAXOJISICh HA
BBICOTE 2,5 M
8 xiacc
Kontponwsnas padora Ne 1 mo teme «TeroBbie siBIeHUS



Bapmuanr 1.

1. CranmpHas aetanp maccord 500 T mpu 0O0paboTKe Ha TOKAapHOM CTaHKe Harpemach Ha 20
rpaaycoB Llenbcus.. Uemy paBHO M3MeHEHUE BHYTpeHHEW sHeprum neranu? (YaenbHas
TEIUIOEMKOCTh CTaJIl
500 JIx/(xr C) )

2. Kakyro maccy mopoxa HYXKHO CKeub, YTOOBI IPU TOJHOM €ro CropaHuu BBIJIEIHIOCH
38000 xx osueprun? (YiaenbHas TeruioTa cropanus nopoxa 3,8 * 10 °Jx/kr)

3.  OunoBsSHHBIA W JIATYHHBIA LIapbl OJUHAKOBOW MAacChl, B3ATble NpHU Temreparype 20
rpagycoB Llenbcus onyctunu B ropsudyro BoAy. OIMHAKOBOE JM KOJIMYECTBO TETIOTHI
MoJTyyaT LIapbl OT BOjbl NpH HarpeBaHuu? (YnenbHas TermnoeMkocTs ojoBa 250 Jx/(xr C),
JaTyHU
380 dx/(xr C) )

4. Ha ckonbko M3MEHMTCS TeMmIeparypa BoAbl Maccoil 20 Kr, ecnu el mepenarb BCHO
SHEPTHIO, BBIJEISIONIYIOCA TIPU cropaHuu OeH3uHa Maccoit 20 r?

(Yrnenbnas Temmoemkocts Bobl 4200 [Ix/(kr C), yaenbHas TeIuioTa cropanus OeH3uHa 4*
10 7 Txx/xr) Otser: npumepHo 11 rpagycos
Bapuant 2.

1. Ompenenute Maccy cepeOpsSHOW JIOXKH, €CIH JJisi U3MEHEHHsI ee TemrepaTypsl oT 20

no 40 rpagycos Llenscuss tpebyercs 250 [Ix sHepruu. (YaenbHas TEIIOEMKOCTh cepedpa 250

JIx/(xr C))

2. Kakoe KOIMYeCTBO TEIUIOTHI BBIIEIUTCS IMPH MOJIHOM cropaHuu Topda maccoir 200 r?

(Yrenbnas temnora cropanus Topda 14 * 10 © JIx/kr)

3. CranpHyl0 M CBHMHLOBYIO I'MpU Maccodl mo 1 Kr mporpenu B KMIIALIEH BOJE, a 3aTeM

noctaBuwin Ha jen. l[log kakoit W3 TUph pactaeT OOJbINe Jibaa?

(Vmenvnas Termoemkocts ctanmu 500 J[x/(xr C), ceunna 140 Ix/(xr C) )

4. Kakyro maccy KepocHWHa HYKHO C)K€4b, UYTOOBI TIOJYyYUTH CTOJBKO K€ DHEPTUHU, CKOIBKO

€€ BBIJEIAETCS IPU CrOPaHUM KaMEHHOIO YIVISA

Maccor 500T.

(YrenbHas Temnora cropanus kepocuna 46 *10° mk/kr,

kameHHoro yrust 30 * 10 ¢ JIx/kr)

KonTposbHas pabota Ne2 «ArperaTHble COCTOSIHUS BEIIECTBA»
Bapuanr 1
1.CKonbKO 3HEpruM HeoOXOAUMO IS TUIABJICHUS KyCKa KeJle3a Maccoi 4 KT, B3SITOro npu
TEMIIepaType IUIABJICHHUS?
ViensHas Ternora rasineHus xenesa 27x10° Jlx/kr.
2.Pabora ¢ rpadukoM 1uaBieHus U oTBepaeBaHus. [lepBoHayanbHO BEIIECTBO HAXOAUIOCH B TBEPIOM
COCTOSIHMH.

te
1200
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i \K
A
a) S & & s 10 12 15 16 18 20 22 24 2s tww OKJICHHS )KHIKOIO BellecTBa?
0) Ha KaKWX y4acTKax rpa(uKa BEIICCTBO HAXOIUTCS Cpa3y B ABYX arperaTHbIX COCTOSTHUSX: B

YKUJIKOM U B TBEpAOM?

3.Mcnapenue u KAIIEHUE — JiBa Mpoliecca NMNepexoia BEIECTBA U3 OJHOIO arperaTHOro COCTOSIHUSL B
npyroe. Uro siBiseTcs o01Ieil XapaKTepUCTUKON 3TUX MPOIIECCOB:
A- OHM IIpeACTaBIAIOT co00i MpoIiece Mepexo/ia BEeecTBa U3 )KUIAKOr0 COCTOSIHUS B Ta3000pa3zHOE;
b- oHM mpOUCXOAAT MPHU MOCTOSSHHOW TeMIepaType
[IpaBunbHBIM (-MU) sIBIISIETCS (-FOTCSI) YTBEpkKACHUE (-51):

1) Tomeko A; 2) Tomeko b; 3)u A,ub; 4)au A, HU b



4.PaccunTaiiTe KOJIMYECTBO TEIUIOTHI, KOTOPOE MOTpedyeTcs Uil HarpeBaHUsl U IUIaBJICHUS MU
Maccoi 28 Kr, eciin ee HadalibHas Temneparypa pasHa 33°C. YaensHas Termoemkocth meau 380 Jx/kr
°C. VrenbHas Terora riasienus Meau 21x10* Jx/kr. Temneparypa 1uiasinenus meau pasaa 1083 °C.

5.IlepBoHavanbHO BEIIECTBO HAXOAUJIOCH B TBEPAOM COCTOsIHUU. [Ipu HarpeBaHuu U MjiaBIeHUU
BemecTBa Maccoi 100 T u3Mepsii TeMIiepaTypy BEIIeCTBa M KOJIMUECTBO TEIJIOTHI, COOOIIEHHOE
BeniecTBy. JlaHHbIe M3MEpEeHUIA TPeICTaBUIN B BUIE TaOIUIIBL. OTnpeenuTe YASIbHYIO TeIIOEMKOCTh
BCIICCTBA B ) XUJIKOM COCTOSIHUH.

Q, JIx 0 2400 4800 7200 9600 12000 14400

t, °C 50 150 250 250 250 250 300

KontponbHas pabora «ArperaTHble COCTOSIHUSL BELIECTBA»
Bapuanr 2

1.Kakoe konu4yecTBO TEIUIOTHI MOTpedyeTcs A miasneHus 40 T 6eoro 4yryHa, HarpeToro 10
TEMIEPATyphl MJIaBICHUSA?

ViesnbHas TeroTa riasienus 6esoro yyryna 130x10° k/kr.

2.Pabora ¢ rpadukoM 1uiaBieHus U oTBepaeBaHus. [lepBoHaYaNIbHO BEIIECTBO HAXOAUIOCH B TBEPIOM
COCTOSIHUM.

tc

1200

it \K
A
a) 2 4 B g 10 12 14 16 18 20 22 24 28 Lo JICHUSI BEIECTBA?

B) Ha KaKMX y4acTKax rpa(uka BEIIeCTBO HAXOAUTCS B KUJAKOM COCTOSHUU?

3.Mcnapenue 1 KuIeHue — JiBa rpoiiecca rnepexoja BelecTBa U3 0JJHOrO arperaTHoOro COCTOSTHUS B
npyroe. Uto sBisieTcst 0011el XapaKTepHUCTUKON 3TUX MTPOLIECCOB:
A- OHM TIPOUCXOJIAT TIPH JTIFOOOH TeMIiepaType
b - onm npencraBnsioT coboil mporece nepexoia BelecTBa u3 KHUIKOro COCTOSTHUA B Ta3000pa3Hoe
[IpaBunbHbBIM (-MN) sBiIsSIETCS (-IOTCSI) yTBEpKACHUE (-51):

2) Tombko A; 2) Tompko b; 3)u A,ub; 4)uu A, HU b

4.]1ns mony4eHus paHHETO yposkasi IPyHT yTEIUIA0T napoM. CKOJIBKO 3HEPTUN BBIAEIUTCS NPU
KOHJEeHcauu 14 Kr cTorpajycHOro napa u oxJjaa)xaeHuu ero 1o temneparypsl 30 °C?
VrenbHas teruioeMkocTh Boabl 4200 Jhx/kr °C. VaenbHas Temiora napoodpasosanust 2,3x10° Jk/kr.

5.IIpu HarpeBaHuu U IJIABJIEHUH TBEPAOTO BellecTBa Maccoi 100 r u3mepsnu TemnepaTypy BEIIECTBA
1 KOJIMYECTBA TEIUIOTHI, COOOIIEHHOE BelleCcTBY. JlaHHbIe N3MEpPEHUI MTPEeICTaBUIH B BUI€ TAOIHIIBL.
Onpenennre yaeapHYO TEMJIOEMKOCTh BEIIECTBA B TBEPIOM COCTOSHUU.

Q, JIx 0 2400 4800 7200 9600 12000 14400

t, °C 50 150 250 250 250 250 300

KontponbHas paboTa 1o teme: « DIEKTPUIECKHE SBICHUI) & Kilacc
Bapuanr 1

Al. B xakux eqMHUIIAX U3MEPSIIOT CHITy TOKa?

1) B kynonax (Ku)

2) B ammepax (A)

3) B omax (Om)

4) B BonbTax (B)

A2. DNEeKTpUYECKUM TOKOM Ha3bIBAIOT:



JBHYKEHUEM DJIEKTPOHOB 110 IIPOBOIAHUKY;

YHOPSAJIOYEHHOE JBUKEHUE DIEKTPOHOB IO MPOBOJIHUKY;
JBHYKEHUE MIEKTPUUECKUX 3aPsA0B 10 IIPOBOJHUKY;
YIOPSAJIOYEHHOE JBIKEHUE 3aPSKEHHBIX YaCTHI] 10 TPOBOJIHUKY.

il e

A3.Cuna Toka Ha yyacTKe IIeTM ¢ HEU3MEHHBIM CONPOTUBICHUEM TP YBEIUUEHUU HaNpsKEHUs B 4
paza

1. yBenmuutcs B 2 paza
yBEIHYHTCS B 4 pa3a

yMEHbIIUTCS B 4 pasza
He U3MeHnTCSA

Bw

A4. Ha pucyHke nipenctaBiieH rpaduk
3aBHCHUMOCTH CHJIbI TOKA OT IPUJIOKEHHOTO K HEMY
HanpspkeHus. ConpoTUBIIeHHE MPOBOJIHNKA PABHO
50 Om.

Omnpenenure, KAKUM YUCIIOM JOJKHA OBITh
OTMEYEHa Ha OCH | MPOTHUB CIIOIIHOW JIMHUU CETKU
rpaduka ( B MECTE, OTMEUYCHHOM KPYIKKOM).

| 10,5 D)2 3)20 4)500 |
AS. Dnexktpuueckasi 1JaMmma paccuutaHa Ha HanpspkeHue 220 B u cuny Toka 0,4A. Beiuncnure
CONPOTHUBJICHHUE CIIUPAJIU B JaMII€.

| 1) 88 Om D) 880 Om 3) 55 Om 4) 550 Om |
A6. Hanpsixenne Ha peoctate conpotuBieHueM 20 Om paBHo 75 B. KakoBa cuiia Toka B HEeM
D15A 2)7,5A 3)37,5 A 4)3,75 A |

A7. Onpenenurte CONPOTUBICHUE HUKEIUHOBOW MPOBOJIOKHU JUTMHON 20 M U TUIOIIA/IbI0 TTONIEPEYHOTO
ceuenus 0,4 mm*? p=0,4 OmemM*/M
1) 16 Om 2) 40 Om 3) 10 Om 4)20 Om

A8. Cuity ToKa U3MEPSIOT ...
1. razpBaHOMETPOM
2. ammnepMeTpom
3. BOJBTMETPOM

4. peoctatoMm
A9. Ckonbko oMoB B 0,25 kOM?
1. 0,00250m 2)2,50m 3)250 Om  4) 2500 Om

B1.VYcranoBute cooTBeTCTBHE MEX Ay GU3NUECKUMU BETMUYMHAMU M POpMYyIaMu JJis UX BHIYMCIICHUS
DU3NYECKUE BEJINYHUHbI DopMyJIbI
A) cuna Toka 1)
b) nanpsixenue
B) conporuBnenue

2)

3)

4)

C1.0Onpenenure cuity TOKa, MPOXOIAIIETO Y€pE3 PEOCTAT, U3TOTOBICHHBIN U3 HUKETUHOBOM
IPOBOJIOKH JUTHHON 50 M U IUIONIA/IbIO TIONEPEYHOrO CEUEHHs 1 MM?, €CIIM HANPSDKEHUE Ha 3a)KUMax
peoctara paBHO 45 Om. p=0,4 OMeMM*/M



C2. Kakoil 11HBI HY’KHO B35Th HUXPOMOBBIN IIPOBOJIHUK IIJIOLIA/IbI0 onepeyHoro ceuenus 0,2
MM® [UIsl U3TOTOBJIEHHUS CITMPAJIM HarPEBATENBHOTO dJIEMeNTa conpotuBienuem 22 Om? p=1,1
OMmeMM*/M.
KontponpsHas pabota o teme: «QNEeKTpUUECKHE SIBICHU» & Kiacc
Bapuanr 2

Al. B xakux eqMHUIIAX U3MEPSIOT HAMPSKEHUE?
1) B mxoynsax (Ix)
2) B amnepax (A)
3) B omax (Om)
4) B BonbTax (B)
A2. 3a HampaBlIeHHE TOKA B DJIEKTPUYECKOM LIETIN IPUHATO HAIIPaBJICHUE:!

1. OT noMOXXMUTENBHOTO MOIKCAa HCTOYHNKA TOKA K OTPULATEIIEHOMY;

2. OT oTpULATENBHOTO MOJII0CA UCTOYHMKA K TOJI0XKUTEIBHOMY;

3. Ilo koTopoMy IEpEMEIIAIOTCS SJEKTPOHBI B POBOJHUKE.

A3.Cuna Toka Ha y9acTKe IEMH ¢ HEM3MEHHBIM HANpSHKEHUEM TPH YBEITMUEHUH COTPOTUBIICHUS B 4
paza

yBEJIUYUTCS B 2 pa3a

yBEIHYHTCS B 4 pa3a

yMEHbIIUTCS B 4 pasza
He U3MeHNTCSA

PwN

A4. Y4yeHUK uccieaoBail 3aBUCUMOCTh MEXKTY
HAIPSKEHUEM U CHJION TOKa B PE3UCTOPE
(IpOBOJHMKE) U TPEACTABHUII PE3YIILTAThI
u3MepeHuil B Buje rpaduka. Haliaure mo stomy
rpaduKy CONPOTUBICHHUE PEIUCTOPA

| 1)0,50mM P2)IOm  B3)20M 4)50 Om |

AS. KakoBa cuiia Toka B pe3ucTope, conpotusiieHue koroporo 10 Owm, npu Hanpspkenuu 220 B?

[ 1)22A 2)22 A 3) 2,2 KA 4) 22 kA |
A6. IIpu nanpskenuu 70 B cuna toka B npoBognuke 1,4 A. OnpenenuTe ero COnpoTUBICHUE
| 1)5Om 2) 50 Om 3) 98 Om 4)9,8 Om |

A7. Cimpaib U3roTOBJIEHA M3 HUXPOMOBOTIO IIPOBO/A JUIMHON 50 M 1 monepednsiM ceuenuem 0,2 Mm?.
KakoBo ero cornporusienne? p=1,1 Omemm*/m

1)11 Om 2)27,5 Om 3) 110 Om 4)275 Om

A8. HanpsixkeHue u3Mepsitor

2. TraJbBaHOMETPOM
aMIepMeTpoM
BOJILTMETPOM

W

5. peocrtatom

A9. Breipazute 350 MB B BonbTax?
1. 0,035B 2)3,5B 3)35B 4)0,35B

Bl.YcTaHoBMTE COOTBETCTBME MEXAY TEXHUYECKMMU YCTPONCTBAMU U (PU3NYECKUMM SIBJIEHUSIMU,
Ha KOTOPbIX OCHOBAHO JIENCTBUE 3TUX YCTPONCTB.

YcrpoiicTBa Du3NYECKUe IBICHUS
A) DIIEKTPOMETP 1 JleficTBHE€ MarHUTHOTO MOJIsT HA JIEKTPUUECKHUI TOK
B) [TasmpHUK 2 B3anmoelicTBUE AIEKTPUYECKUX 3apsiiOB
0] Peocrtar 3 | CymecTBoBaHHE MAarHUTHOTO TOJISI BOKPYT NMPOBOJAHUKA C
TOKOM

4 3aBUCHMOCTD COIIPOTUBJICHUS NIPOBOAHUKA OT €0 AJIMHLL

5) TemnoBoe AEMCTBHE SJIEKTPUIECKOTO TOKa




C1. Onpenenute cONpOTUBICEHUE ATTFOMUHUEBOM MPOBOJIOKH JTMHOU 150 cM, ecnu miomaas ee
nonepeunoro ceuenus 0,1 mm*. KakoBo HanpspkeHUe Ha KOHIAX 3TOW MPOBOJIOKH TIPpU cHJIe Toka 0,5
A? p=0,028 Omemm*/Mm

C2. Kakoro ceyeHHs Hy’>KHO B3STh KOHCTaHTaHOBYIO ITPOBOJIOKY JTMHOM 10 M, 4TOOBI OHA MMeNa
conpotusienue 50 Om? p=0,5 OmemMmM*/M

MyHuIMnaibHOe OFOHKETHOE 00IIe00pa3oBaTeIbHOC YIPEKICHUE
«Yneiickast cpenHsisi 001eo0pa3oBaTebHas ITKOIa»

YTBepKaeHa MPUKA30M IUPEKTOpa
MBOY «V¥rneiickas COLLD»
No 53 ot 27 aBrycta 2020r

PaGouyasi nporpamMma y4eGHOro npeamMera

XUMUs
g 8-9 xiaccos
CPOK peaii3aliii IporpaMMbl: 2 Toj1a



Cocrauren: banrykosa 3o [leTposHa,
YyUUTENb XUMHUH, IEpBast
KBaTH(PHUKAMOHHAS KaTErOpHsl.

¢. Yaeit, 2020 r.



Pabouas mporpamma paspaboTaHa Ha OCHOBE TpPeOOBaHMU K IUIAHHPYEMBIM pe3yibTaTamM
OCBOEHHsI OCHOBHOU oOpazoBarensHoi mporpamMmmbel MBOVY «Vreiickas COILLly», peanusyrorieit
®I'OC Ha ypoBHE OCHOBHOTO OOIIET0 00pa3oBaHUSI.

Pabouass mporpamma BKJIIOYaeT B ceOs IUIAHUpyEeMble pe3yJbTaThl OOYyYeHUs, COAep)KaHHe,
TeMaTH4YecKoe IulaHupoBaHue. Kak mpuwioxkenue 1 K mnporpamMme BKIHOYEHBI OLICHOYHBIC
MaTepuabl.
Mecto npenmera B yueOHOM TUTaHe: 00s3aTeNIbHas YacTh.
[IpenmerHas 06macTh: €CTECTBEHHO-HAYYHBIE TIPEIMETHI.
Y4eOHuku:
Xumusl. 8 kiacc: yueOHuUK Juid o0rieoOpa3oBaTenbHbIX yupexaenuit/ Pymurtuc I E., ®enpaman @. I
- M.: IIpoceemenue, 2016.

Xumust. 9 knacc: yueOHuK J1s 00meodpaszoBarenbHbx yupexacauii/ Pymsuruc I'. E., ®enpaman O. T.
- M.: [IpocBemienue, 2016.

[Lnanupyemblie pe3yJibTaThbl OCBOEHHS Y4eOHOT0 NMpeaMeTa
OO0mme npeaMeTHbIe pe3yIbTaThl 0CBOCHHUS NPOrPaMMBbI

B pesynbrate usyueHus mnpeamera «XuMmus» y ywamuxcs Oyzmer chopMupoBaHa
cUCTeMa XMMHUYECKUX 3HAHUI OCHOB XMMMYECKOH HayKW: BaKHEHIINMX (DAKTOpPOB, MOHATHH,
XMMHUYECKUX 3aKOHOB M TEOPHM, SI3bIKa HAYKH, TOCTYNHBIX 00OOILEHHH MHUPOBO33PEHUYECKOIO
XapaxkTepa, XUMUYECKHE 3HaHUS B OOILEHUH C TIPUPOJION U B IIOBCETHEBHOM JKHU3HU.

BynyT pa3BuThl yMeHHs HAOMIOATh M OOBSICHATH XMMUYECKHE SIBJICHUS, IIPOUCXOISIIIE
B IIpUpOJIe, Tab0paTopru, B MOBCETHEBHOM JKNU3HU.

BynyT chopmupoBaHsl crierianbHble YMEHHs: 00palaThCs C BEIECTBAMU, BBIIIOIHATh
HECJIOKHBIE SKCIIEPUMEHTBHI, coOoaas npasmwia Th; rpaMoTHO npuMeHsATh PackpbiTie
IYMaHHUCTHUYECKON HalpaBJICHHOCTH XUMHH, €€ BO3PACTAIOILEH POJIU B PEILIEHUH ITIABHBIX
npo0seM, CTOSIIMX Mepel 4YeT0BEYEeCTBOM, M BKJIJa B HAYYHYIO KyJIbTYpY MHpa.

Byner pas3BuTa JIMYHOCTH OOYYAIOLIMXCS: UX MHTEIUIEKTyaJbHOE M HPABCTBEHHOE
COBEpILIEHCTBOBaHME, (POPMUPOBAHHE Y HHUX T'YMAHHUCTHUECKHUX OTHOIICHHHA M HKOJIOTUYECKH
1es1ec000pa3HOro MOBeICHUS B OBITY U B IPOLIECCE TPYOBOH €ATEIbHOCTH.

B pesynbrate u3ydeHus mnpeamera «XuMus» y ydamuxcs OyayT chopMupoBaHbI
NepBOHAYAIbHBIC CHCTEMATU3MPOBAHHBIC TPEJCTABICHUS O BEIIECTBAX, MX IMPEBPAIICHUSIX U
NPAaKTUYECKOM NPUMEHEHUH; OHHU OBJIAJCIOT MOHATUIHBIM anmapaToM M CHMBOJUYECKUM
S3bIKOM XMMHUH, OCO3HAIOT OOBEKTUBHYIO 3HAUUMOCTh OCHOB XMMHYECKOW HAayKHU Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, XMMUUYECKUX MPEBPAILEHNH HEOPraHNYECKUX M OpraHMYeCKUX
BEIIECTB KaK OCHOBbl MHOTMX S$IBICHUH >KMBOM M HEXHMBOM MNpHpPOIbl; YIIyOsT CBOU
NPEACTaBJICHUSI O MAaTEPHAIHLHOM E€AMHCTBE MUpA. YUYaluecs OBIAICIOT OCHOBAMH XUMHUYECKOU
TPaMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATh U OOBEKTHBHO OIICHUBATH KH3HEHHBIC CHTYaIUH,
CBSI3aHHBIE C XMMHEH, HaBBIKAMU O€30I1acHOTO OOpallleHHs C BEIIEeCTBAMH, HCIIOIb3yeMbIMHU B
MIOBCEAHEBHOM JKM3HU; YMEHHEM aHAJM3MPOBATh U IUIAHUPOBATH HKOJIOTUYECKH O€30MacHoe
MOBEJICHUE B LEJIIX COXPAHEHUS 370POBbS U OKpYXKarollei cpenpl. Y HUX OyayT cpopMUPOBaHbBI
YMEHHUS yCTAaHABJIMBATh CBS3U MEXIY peajbHO HaOMIOJaeMbIMU XUMHMUYECKUMH SIBICHUSMH U
IpoleccaMu, MPOUCXOAAUIMMU B MUKPOMHUPE, OOBSCHATH NMPUYMHBI MHOrooOpasusi BELIECTB,
3aBUCUMOCTh MX CBOMCTB OT COCTaBa U CTPOCHMSI, @ TAaKXKe 3aBUCUMOCTb NPUMEHEHUs BEIIECTB
OT WX CBOKMCTB, OyayT c(hOpPMHpPOBAHBI TPEICTABICHUS O 3HAUYCHUHM XWMHYECKOW HAyKH B
pEIICHNH COBPEMEHHBIX OSKOJOTHMYECKMX TMpoOJieM, B TOM 4YHCIE B MPEIOTBpPAIICHUU
TEXHOTCHHBIX M SKOJOTMYECKHX KaTacTpod.

B Xonme m3yueHMs XuMHM ydaliuecs NPUOOPETYT OMNBIT MCIOJIb30BAHUS PA3JIMYHBIX
METOJIOB M3YYCHHUS BEUICCTB: HAOMIOACHUS 32 UX MPEBPALICHUSIMH MIPU MPOBEACHUHN HECIIOKHBIX
XUMUYECKHUX IKCIIEPUMEHTOB C UCIIOJIb30BAHUEM JIA0OPAaTOPHOTO 000PYIOBAHUS U TPUOOPOB.

VYuyamuecs ¢ orpaHUuYE€HHBIMU BO3MOXKHOCTSIMH 3/I0POBbsSI OBJIAICIOT OCHOBHBIMU
JOCTYITHBIMU METOJIJaMHM HAy4HOT'O MO3HAHUS, UCIIOIb3YEMBIMU B XUMHH.



8 knacc
JInuyHOCTHBIE pe3yJIbTaThI

OBocnMTaHUE Y YyUYaIIUXCsl YyBCTBA TOPIOCTH 32 POCCHICKYIO0 XUMUYECKYIO HAYyKY;

loco3HaHue 3HAUYEHUS] CEMbH B JKU3HH YEJIOBEKa U OOIIECTBA;

2MOHUMAaHUE OCHOBHBIX (haKTOPOB, OTMPEICISIONINX B3aUMOOTHOIIICHUE YEIIOBEKA U TIPUPOJIBI;

3yMeHus peann30BbIBaTh TEOPETUIESCKUE TTO3HAHMS HA MTPAKTHKE,

4oco3HaHue 3HaYCHUS 00yUeHUs JJIsl TIOBCETHEBHOM JKM3HU M OCO3HAHHOTO BBIOOpA Mpodeccuu;

NOHUMAaHNE BaXHOCTH OTBETCTBEHHOTO OTHOIICHHS K OOYYEeHHIO, TOTOBHOCTH U

CHOCOOHOCTH yYaruxcsi K CAMOPA3BUTHIO M CaMOOOPA30BaHUIO HA OCHOBE MOTHBAIIUH K
00y4YEeHHIO U MI03HAHUIO;

23 rOTOBHOCTb U CIIOCOOHOCTh y4allluXcsl IPUHUMATh LIEHHOCTH CEMENHON )KU3HHU;
24 yBa)XHTENBbHOE U 3a00TJIMBOE OTHOLICHUE K YJICHaM CBOCH CEMBH.

MeTanpeaMeTHbIe pPe3yabTaThI

PEI'YJIITUBHBIE

VYyanuiicst HayuuTcs:

23 caMOCTOSATENILHO ONPENENATh LIeJIM CBOEro 00y4YeHHs, CTaBUTh U (POPMYIMPOBATH I cebs
HOBBIE 3a/1auH B yueOe 1 TI03HaBaTeIbHOM J1eSTeIbHOCTH, pa3BUBAaTh MOTUBBI U HHTEPECHI
CBOEH IMO3HABATEIbHOM 1E€ATEIbHOCTH;

24 caMOCTOATENBHO TUIAHUPOBATh Iy TH TOCTUKEHUS 1IeJIeH, B TOM YHCIie ajJbTepPHATUBHBIE,
OCO3HaHHO BBIOMpaTh Hanbosee F3PPEKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
MIO03HABATEIBHBIX 3a]1a4;

25 COOTHOCHTD CBOU JACWUCTBUS C IUIAHUPYEMBIMU PE3YJIbTaTaAMH, OCYILECTBIISATH KOHTPOIb CBOCH
JeSTeNbHOCTH B IIPOLIECCE JOCTHXKEHHS pe3yibTaTa, ONpeessaTh ClI0COOb! 1eHCTBUM B
paMKax MpeIoKeHHbIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBATh CBOU ACHUCTBUS B
COOTBETCTBHU C U3MEHSAIOUIEHCS CUTYaLMEH;

26 olleHUBATh MPABUIIBHOCTD BBIMOJIHEHHS y4eOHOH 3a/1aui, COOCTBEHHbIE BO3MOXXHOCTH €€
peleHus;

27 ocHOBaM CaMOKOHTPOJISI, CAMOOIIEHKH, TIPUHSTHS PEIICHUH W OCYIIECTBICHUSI OCO3HAHHOTO
BbIOOpaA B yueOHOM 1 NO3HABATENbHON JAESITEITLHOCTH;

ITO3BHABATEJIbHBIE

VYyamumiicss HayduTCs:

23 n01b30BaThCs HAYYHBIMU METOJAMH JJIs1 PACIIO3HAHUSI XUMHUECKUX MIPO0JIeM; 1aBaTh
Hay4yHOE 0OBSICHEHHE XUMHYECKUM (paKTaM, mporeccam, sBICHUSAM, 3aKOHOMEPHOCTSIM, HX
POJIM B )KM3HU YEJIOBEKA; IPOBOANUTH HAOIIIOAEHUS 3a )KUBBIMU OOBEKTaMH, COOCTBEHHBIM
OpPraHU3MOM; OIUCHIBAaTh OMOJIOTNYEeCKHEe 00OBEKTHI, IPOLIECCHI U SBJICHUS; CTABUTh
HECJIOKHBIE XUMHUYECKUE SKCIIEPUMEHTHI M UHTEPIPETUPOBATh UX PE3yJIbTaThI.

24 B1ageTh CUCTEMOM XMMHUYECKUX 3HAHUN - TOHATUAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH,
TEOPUSMH, UMEIOIIMMHU BaKHOE 00111e00pa30BaTeIbHOE U MI03HABATEILHOE 3HAUYEHUE;
CBEJICHUSIMU 110 UCTOPUU CTAHOBJICHUS XMMUHU KaK HAayKH;

25 paboTtarth ¢ y4eOHUKOM M IOTIOJHUTEIBHOM JINTEPaTypPOMd, COCTABIIATH COOOIIECHHUSI HA OCHOBE
000011IeHHs MaTeprasa y4eOHUKA U JOMOJHUTENIbHOM TUTepaTyphl;

26 ycTaHaBIMBaTh MPUUYUHHO-CIIEICTBEHHBIE CBA3M IPU aHAJIN3€ OCHOBHBIX 3aKOHOB XUMHHM:

COXpAaHEHUS MACChI BEIIECTB, IIOCTOSHCTBA COCTABa, NEPHOINYECKHUNA 3aKOH;
23 Ha3bIBaTh: XMMUYECKHE IEMEHTbI, COEJUHEHUS U3YUEHHBIX KJIACCOB;
24 00BSICHSTH: PU3NUECKUIN CMBICT aTOMHOTO (IIOPSAAKOBOT0) HOMEpPA XUMUYECKOTO AJIEMEHTA,

25 HOMEpOB I'PYIIBI U IEPUO/IA, K KOTOPBIM JIEMEHT IPHUHAJIEKUT B IEPUOJUUECKOI cucTeMe
J.M.Menneneesa; 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB B IIPEJENIaX MAJIBIX
MEPUOJIOB U TNIABHBIX MOATPYIIT; CYIIHOCTh peaKUUii HOHHOTO 0OMeHa;

26 xapaKTepHu30BaTh: XUMUYECKHE IEMEHTHI (0T BOAOPOAA A0 KaJbLHs) HA OCHOBE X
MOJIOKEeHUsI B mepuoauueckoit cucreme J[.M.MeneneeBa u 0cOOEHHOCTEN CTPOEHUS X
aTOMOB; CBSA3b MEKY COCTABOM, CTPOCHHEM M CBOMCTBAMM BEIECTB; XMMHYECKHE CBOMCTBA



OCHOBHBIX KJIaCCOB, HEOPIaHWYECKHUX BEILIECTB;

23 cpaBHUBATh: COCTaB BEUIECTB MO UX (popmysiam, MPUHAAIEKHOCTH BEIIECTB K
OIIPENIETICHHOMY KJIACCy COEIMHEHUN, TUIIbI XUMUYECKUX PEAKLUH, BAICHTHOCTb U CTEIIEHb
OKHCJICHUS DJIEMEHTA B COEMHEHUAX, TUIl XMMHUECKOU CBSI3U B COEMHEHHUSX,

BO3MOXKHOCTb ITPOTEKAHUS PEaKLUi HOHHOIO 0OMEeHa, JIeJ1aTh BBIBOBI HA OCHOBE
CpaBHEHMS;

24 BBISIBIIATH B3aUMOCBSI3U MEXKIY OCOOEHHOCTSIMH CTPOEHHs (POPMYJT HEOPraHUUECKHUX
COEIMHEHHH U3YYEHHBIX KJIACCOB; CXEMbI CTPOCHUS

25 aromoB niepBbIX 20 351eMeHTOB niepuoaudeckoit cucremsl . 1.Menneneena; ypaBHeHus
XUMHUYECKHUX PEAKIINIL;

26 obparmatbcs ¢ XUMUYECKOW MOCYI0H 1 1a00paTopHBIM 000pYIOBaHUEM;

27 ycraHaBIMBaTh NPUYMHHO-CIIEICTBEHHBIE CBSI3U ONBITHBIM ITyTEM IIPU MOJTYUYECHUU:
KHUCII0pOJia, BOAOPOAA, YIIIEKUCIIOrO T'a3a, aMMUaKa; pacTBOPOB KHUCIIOT U ILIEJI0YEH, XJIIOpUI-,
cynbdat-, KapOOHAT-MOHOB U JIe1aTh BHIBO/IbI HA OCHOBE CPAaBHEHHS;

28 BBIYUCIIAT: MACCOBYIO JIOJI0 XUMHUYECKOT0 3JIEMEHTA 110 (POpMYJie COCTUHEHHUS; MaCCOBYIO
JIOJIIO BEIIECTBA B PACTBOPE; KOJIMUYECTBO BEILIECTBA, 00BEM HIIM MACCy MO KOJIMYECTBY
BEIIECTBA, 00BEMY HIIM MAacCe peareHTOB WU MPOJAYKTOB PEAKIIUH;

29 ucnonab30BaTh NPUOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTUYECKOM 1eATENbHOCTH U

30 moBceiHEBHOM KM3HU 1151 0€30MacHOro OOpalleH!s ¢ BeLECTBAMU U MaTepHalaMu, JJis
9KOJIOTUYECKH TPAMOTHOTO TIOBEIEHUS B OKpPYKAalOIIeH cpene; OLIEHKU BIMSHUA
XMMHMUYECKOIO 3arpsi3HEHUS OKPY’KAIOLIEH cpenbl Ha OpraHu3M YeNNOBEKa; KPUTHYECKOH
OLICHKM HWH(OpMAIMKM O BEMIECTBAX, HCIIOJIB3YEMBIX B OBITY; MPUTOTOBIICHHUS PacTBOPOB
3aJJaHHOM KOHILIEHTPAIUH.
KOMMVYHUKATHUBHBIE
VYvyamuiicss Hay4uTcs:

23 npuBOIUTH J10OKA3aTENbCTBA (ApIyMEHTHPOBATh) B3aUMOCBS3H YEJIOBEKA U OKPY’KaIOLIEH
Cpelbl, 3aBUCUMOCTH 3/10pPOBbs YEJIOBEKA OT COCTOSIHUS OKPYXKAKOIIEeH Cpelibl,
HE0OXOMMOCTH 3aLUThI CPEJIBL;

24 TONepaHTHO OTHOCUTHCSI K ”THOMY MHEHHIO, MOJIEPKHUBATh JTUCKYCCHUIO;

25 paboTaTh ¢ TOMOJHUTEIbHBIMU HCTOYHUKAMU HH(OPMAIIMK U MCIIONb30BATh [l TOMCKA
UH(pOpMaLMK BO3MOXKHOCTH MHTEpHeTa;

26 npe3eHToBaTh U3yYEHHBIM MaTepHa, UCIOIb3Ys! BO3MOKHOCTH KOMITBIOTEPHBIX MPOTPaMM.

277 opraHu30BBIBaTh yU€OHOE COTPYAHNYECTBO U COBMECTHYIO AEATEIBHOCTD C YUUTEIEM U
CBEpCTHUKAaMU; pab0OTaTh MHAMBHUIYAIBHO U B TPYIIE: HAXOAUTDH O0IIEE pelIeHue U
pasperniath KOHQIUKTHI HA OCHOBE COTJIACOBAHUS IMO3UIUM U yYeTa HHTEPECOB;
(bopMyIpoBaTh, ApryMEHTHPOBATH U OTCTAaUBaTh CBOE MHEHUE;

28 0CO3HaHHO UCIOJIb30BaTh PEUEBBIE CPEICTBA B COOTBETCTBUH C 33aJjaueii KOMMYHUKALIUU JUIs
BBIPA)KEHUs CBOMX YyBCTB, MBICJIEH U MOTPEOHOCTEN; INIAHUPOBAHUS U PETYJISILIUU CBOEH
JEATENIBHOCTH; BIIaJIEHUE YCTHOM M MMCbMEHHOM peubl0, MOHOJIOTMYECKON KOHTEKCTHON

peublo.
IIpenmeTHbIe pe3yabTaThl
Yuawuiica nayuumcs:

23 0003Ha4aTh ¥ NPUMEHATh XUMUYECKYIO CUMBOJIMKY: 3HAKM XUMUYECKUX 3JIEMEHTOB,
(bopMyJbl XUMUYECKUX BEILIECTB U YPAaBHEHUSI XMMUYECKUX PEaKIIMii;

24 IpUMEHSTH Ba)KHENIINE XUMHYECKHE MTOHATHS: XUMUYECKUHN DIIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsI M MOJIEKYJISIpHAsi MacChl, HIOH, XUMUYECKasl CBsI3b, BEIIECTBO,
KJIaccu(uKaIys BeUIeCTB, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00beM, XUMUYECKasi peakus,
KJIaccu(UKaIMs pEaKkIHii, HIEKTPOIUT U HEIJEKTPOJIHT, HIIEKTPOTUTHYECKAs! TUCCOIHAIINS,
OKHCJIUTENb U BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAHOBJICHUE;

25 IpUMEHATh Ha IPAKTHUKE [TPU 3HAHUSI OCHOBHBIX 3aKOHOB XMMHHU: COXPAHEHUS MacChl
BEIIECTB, IOCTOSHCTBA COCTaBa, NEPUOINIECKUIN 3aKOH;

Yuawuiica nonyuum eo3modcnocms Hayuumvcsi:



23 00BACHATh HEOOXOAUMOCTD IPUMEHEHHUS TEX WM UHBIX IIPUEMOB IIPU OKa3aHUU MEPBOH
JOBpaueOHON MOMOIIY ITPU XUMHUUECKHUX 0KOrax;

24 HaxonuTh MHGOPMAIIHIO O CTPOSHHH, KJIacCU(UKAIIMM U CBOMCTBAX HEOPTaHUYECKUX
BEIIECTB B HAYYHO-TIOMYJISIPHOM JTUTEpaType, XUMHUUECKHUX CIOBapsIX, CIPAaBOUYHUKAX,
HHTepHeT-pecypce, aHaIu3upoBaTh U OLIEHUBATh €€, IEPEeBOUTh U3 OJHOM (popMBI B
ApYTYyIo,

25 OpUEeHTHPOBATHCS B CUCTEME MOPAJIBHBIX HOPM M LIEHHOCTEH 110 OTHOLLIEHUIO K
COOCTBEHHOMY 3/I0POBBIO U 370POBBIO APYIHX JIIOACH;

26 HaxonuTh B y4eOHOM, Hay4HO-TIOMYJISIpHON JuTeparype, MHTepHeT-pecypcax HHPpOpMAIHIIO O
CTPOEHUH, KJIACCU(PUKALUU 1 CBOMCTBAX HEOPraHMUECKUX BELIECTB, OPOPMIIATH €€ B BUJIE
YCTHBIX COOOILEHHI U T0KIa/I0B;

27 aHaNU3UPOBATh U OLICHUBATH IIEJIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOUX JIEHCTBUSX U
MIOCTYIIKaX 110 OTHOLIEHUIO K 3I0POBBIO0 CBOEMY M OKPY’KAIOLIUX; TOCJIEICTBUS BIMSIHUS
(baKTOpOB pUCKa HA 3/J0POBHE YEIOBEKA.

28 coznaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS O CTPOCHUH, KJIACCU(PHUKALIUU U
CBOMCTBAaX HEOPraHWYECKUX BEIECTB HA OCHOBE HECKOJIBKUX UCTOYHUKOB MH(DOPMAIIH,
COIIPOBOX/1aTh BHICTYIJICHHE PE3E€HTAIIEH, YUUThIBas OCOOCHHOCTH ayIUTOPHH
CBEPCTHUKOB;

29 paboTath B IpyIIe CBEPCTHUKOB MPU PEILIEHUH MTO3HABATENIbHBIX 3a/1a4 CBA3aHHBIX C
0COOEHHOCTSIMH CTPOEHHSI, KJIacCU()UKAIIMH U CBOWCTBAX HEOPTraHUYECKUX BEILECTB,
IUTAHUPOBATh COBMECTHYIO JESITEIbHOCTD, YUUTHIBATh MHEHUE OKPYKAIOUINX U a/IeKBaTHO
OLIEHMBATh COOCTBEHHBIN BKJIAJ B I€ATEIbHOCTh TPYIIIbI.

9 knace
JIn4YHOCTHBIE pe3yJIbTaThI

Bocnuranue 4yBCTBa TOpAOCTH 33 POCCHUHCKYIO XMMHMUYECKYH) HAyKy, T'yMaHW3Ma,
MO3UTUBHOTO OTHOILIEHUS K TPYY, LIEIeyCTPEMIEHHOCTH; (POPMUPOBAHUE IIEHHOCTHU 37J0POBOTO
23 Ge3omacHOro o0Opa3a >KM3HU; YCBOCHHME NPaBWI WHAMBUIYAIbHOTO U KOJJIEKTHBHOTO
0€30MacHOr0 TOBEACHUS B UYPE3BbIYAMHBIX CHUTYaLUSAX, YTPOXKAIOIIUX KU3HU U 3JI0POBBIO
mtoziet; GOpMUPOBAHUE SKOJIOTUYECKOrO MBIIUICHUS: YMEHHUS OLIEHWBATh CBOIO JESTENbHOCTD U
MOCTYIIKU JPYTUX JIFOAEH C TOUYKH 3PEHUS COXPAHEHHs OKPYKAIOILEH Cpelbl - TapaHTa KU3HU U
Onaromnomy4us Jrozieil Ha 3emie.

Bocnuranue rotoBHOCTH K 0CO3HAaHHOMY BBIOOpY AajbHEMIIeH 00pa3oBaTeabHOM
TPACKTOPHH.

@opMUpOBaHUE YMEHUS YIPABIATH CBOEH IO3HABATEIBHOM IEATEIbHOCTBIO; Pa3BUTHE
COOCTBEHHOTO LIEJIOCTHOI'O MHUPOBO33pEHMSI, TOTPEOHOCTH U TOTOBHOCTH K CaMOOOpPa30BaHHUIO, B
TOM 4YHCJE€ M B paMKaX CaMOCTOSITEIbHOH JeATeNIbHOCTH BHE HIKOJBI; (POPMUPOBAHHE OCHOB
DKOJIOTUYECKON  KYJbTYypbl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOrO
MBIIUIEHNS, PAa3BUTHE OIbITa SKOJOTMYECKH OPHUEHTUPOBAHHON pedIeKCHBHO-OLIEHOYHON H
IIPAKTUYECKOU JEATEIIBHOCTH B )KU3HEHHBIX CUTYaLUAX.

MeranpeaMeTHbIe pe3yIbTaThl
PET'VJIAATHBHBIE
BrinyckHuK Hay4yuTCs:

23 caMOCTOATENIBHO TUIAHUPOBATh ITyTH JIOCTH)KEHUS LIENEH, B TOM YHCJIE aJIbTEPHATUBHBIE,
OCO3HAHHO BeIOMpaTh Hanbosee 3PHEKTUBHBIC CIIOCOOBI PEIICHHS YUSOHBIX U
MMO3HABATEIbHBIX 33/1Y;

24 COOTHOCHUTD CBOM JIEUCTBUS C IUNIAHUPYEMBIMU PE3YJIbTaTAMU, OCYLIECTBIIATH KOHTPOJIb CBOEH
NeSITEIbHOCTH B MPOLIECCE TOCTHKEHUS Pe3ylibTara, ONpeAesaTh ClIOCOObI 1eHCTBUI B
paMKax MpeIoKeHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATh CBOU JACHUCTBHS B
COOTBETCTBHUU C U3MEHSAIOLIENCA CUTYALIUEH;

25 BIIaJIeCHNIO OCHOBAMH CAMOKOHTPOJIS, CAMOOLICHKH, IPUHSTHS PEIIEHNN U OCYIIECTBIICHUS
OCO3HAHHOTO BBIOOpA B Y4eOHOI U 1M03HABATENFHOM IS TEIILHOCTH;



23 BbIOUpATh LIENEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOUX JEHCTBUAX U MOCTYIKAX I10

OTHOILIEHUIO K KUBOU NMPUPOJIE, 3T0POBbIO CBOEMY U OKPYKAIOIIHX;
[TO3HABATEJIbHbIE
BrlltyckHUK Hay4uTCSA:

24 caMOCTOATENILHO ONPENENIATh LeJId CBOEro 00y4eHUs, CTaBUTh U (POPMYIMPOBATH I cebs
HOBBIE 33/1a4H B Y4€0€e 1 TI03HABATEIbHOM /IS TEIbHOCTH, Pa3BUBATh MOTUBBI M HHTEPECHI
CBOCH ITO3HABATEIILHOM JICITCIIFHOCTH,

25 BaICHUIO COCTABIISIFOIIMMU HCCIIEI0BATENbCKON U MPOEKTHOM AEATEeIbHOCTH, BKIIIOYAS
YMEHUS BUJIETh MPOOJIEMY, CTABUTh BOIIPOCHI, BBIJIBUTATh THIIOTE3bI, 1aBaTh OMPEACIICHHS
MOHSTUSAM, KJIACCU(PUIMPOBATh, HAOIIOAATh, IPOBOAUTH SKCIEPUMEHTHI, JIEJIaTh BBIBOABI U
3aKJIIOYEHUs], CTPYKTYpUPOBaTh MaTepua, OObsICHATh, 10Ka3bIBaTh, 3AIMIIATH CBOU HJIEH;

26 ymeHmto paboTaTh ¢ pa3HbIMH UCTOYHUKAMH OMOJIOTHYEeCKO MH(pOpMaLUU: HAXOAUTh
OnoIOrNUecKyro HH(GOPMAIHIO B Pa3INYHBIX UCTOUYHHUKAX (TEKCTE yueOHNKa HaydHO-
MOMYJISIPHON JIUTEpaType, OMOJIOTMYECKUX CIOBapAX U CIPAaBOYHMKAX ), aHATU3UPOBATh U
OLIEHUBATh MH(OpPMAIIHIO;

27 yMeHHe c03/1aBaTh, IPUMEHATH U IPE0Opa30BbIBATh 3HAKHU U CUMBOJIbI, MOJIEIIH U CXEMBI JUIs
peleHus y4eOHbIX U 03HaBaTeNIbHbIX 33/1a4;

KOMMVYHUKATHUBHBIE
BrinyckHuK HayyuTCs:

28 0CO3HaHHO UCHOJIb30BAaTh PEUEBBIE CPENICTBA ISl AUCKYCCUHM U apTyMEHTALIUU CBOEH
MO3UIMH: CPAaBHUBATh Pa3HbIE TOUKU 3PEHUS, apIYMEHTHPOBATh U OTCTauBaTh CBOIO TOUKY
3peHus;

29 opraHu3oBBIBaTh yuyeOHOE COTPYIHUYECTBO M COBMECTHYIO JESATEIBHOCTh C YUHUTEIEM U
CBEpCTHHKAaMH, pPabOTaTh HMHIMBHUIYaJbHO W B TPYNIE: HAXOAUTH OOIIee pelieHHe H
paspemiath KOH(JIMKTBI Ha OCHOBE COIVIACOBAaHMA TO3MLMN W ydeTa HHTEpPECOB,
(dbopMyIHpoOBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

30 ucnonp30BaTh, MHPOPMALMOHHO-KOMMYHHUKAITMOHHBIE TexHOIOoTuH (MK T-xommeTeHmms);

31 paboTath B IpyIiIie CBEPCTHUKOB MPU PEILIEHUH T03HABATENIbHBIX 33/]1a4 CBA3aHHBIX C
TEOPETUYECKUMH U TPAKTHUECKUMU MpodiieMaMy B 00JIaCTH MOJIEKYIISIpHOI OMosoruy,
T€HETHKH, YKOJIOTUH, OMOTEXHOIOTUH, MEUIIMHBI U OXPAaHbI OKPY>KAIOIIeH Cpepl,
IUTAHUPOBATh COBMECTHYIO JESITEIbHOCTD, YUUTHIBATh MHEHUE OKPYKAIOIINX U a/IeKBaTHO
OLIEHMBATh COOCTBEHHBIN BKJIA[ B I€ATEIbHOCTh TPYIIIHI.

Hpe}lMeTHble pe3yJabTaTbl

Buvinycknux nayyumcs:

23 10J1b30BaThCsl HAYYHBIMHU METOJAMM ISl pACIIO3HAHMSI XUMUYECKUX MTPo0IIeM; JaBaTh
Hay4YHOE OOBSICHEHHE XUMHUYECKUM (PaKTam, MmpoleccaM, IBJICHUIM, 3aKOHOMEPHOCTSM, HX
POJIH B JKHU3HU YEJIOBEKa; MPOBOIUTH HAOIIOICHHS 32 TEYEHHEM XUMUUECKUX PeaKIuii;
ONMCBIBATE XUMUYECKHE MPOLECCHI U SIBJICHUS; CTABUTH HECIIOKHBIE XUMUYECKHE
AKCIIEPUMEHTHI U HHTEPIIPETUPOBATH UX PE3YJIbTATHI.

24 BnajeTh CUCTEMON XUMUYECKUX 3HAHUM - TOHATUSIMU, 3aKOHOMEPHOCTSIMU, 3aKOHAMHU,
TEOPHSIMU, UMEIOIIUMH Ba)KHOE 00111€00pa3oBaTeIbHOE U TI03HABATEIHHOE 3HAYCHNUE;
CBEJICHUSIMU 10 UCTOPUU CTAHOBJICHHSI XUMHH KaK HAyKH.

25 O0mumM mpremMam: parioHaIbHONW OpraHU3aIuy TPYa U OTABIXA; IPOLIECCOB XUMUYECKOTO
MIPOM3BOACTBA METAJJIOB M HEMETAJJIOB, MPOBEICHUS HAOMIOAEHUN SIIEKTPOIN3a; TEXHUKA
0€30MacHOCTH B KaOWHETE XUMUH, C TaOOPATOPHBIM 000PYIOBAHHUEM.

26 BeiyCKHUK TPHOOpPETET HABBIKKA UCIIONH30BAHUS HAYUHO-TIOMYJIIPHOM JINTEPATyPhI 1O
XUMHH, CIPABOYHBIX MaTepUaioB (Ha OyMaXkKHBIX U AIEKTPOHHBIX HOCUTENSX), PECYPCOB
WNHTepHeTa mpu BHITIOTHEHUN YUeOHBIX 3a/1a4.

Buvinycknuk nonyuum 603MONCHOCMb HAYUUMbCA.

27 0CO3HaHHO UCIOJIb30BaTh 3HAHNS OCHOBHBIX IPaBUJI IOBEACHUS B IPUPOJIE U OCHOB

XUMHUYECKHX MTPOIIECCOB B OBITY;



23 BBIOMpATH LIETIEBBIE U CMBICTIOBBIE YCTAHOBKU B CBOMX JCHCTBUSIX U MOCTYIKAX IO
OTHOUICHHUIO K )KMBOH MPHUPOJIE, 37I0POBBI0 CBOEMY U OKPYKAIOIIUX; IPU COOIIOAECHUH
IMpaBUJI TCXHUKHU 0€e30I1acCHOCTH ITPU BBITIOJIHCHUHN SKCIICPUMCHTA,

24 OpUeHTUPOBATHCS B CUCTEME MTO3HABATENBHBIX LIEHHOCTEH - BOCIPUHUMATh HH(POPMAIIUIO
XUMHUYECKOTO COJIEPKAHUS B HAYYHO-TIOMYJIIPHOM JIUTEPAType, CPEICTBAX MACCOBOM
uHpopmarun u MaTepHET-pecypcax, KpUTHIECKH OLIEHUBATh NOIY4YEHHYIO0 HH(POPMALIHIO,
aHATM3UPYS €€ CoJlepKaHNE U TaHHBIE 00 NCTOUYHNKE UH(OpMALINH;

25 cOo31aBaThb cOOCTBEHHBIE TUCHMEHHBIE U YCTHBIC COO6HICHI/I$I 0 XUMHNYECKUX SBJIICHUAX U
mnponeccax Ha OCHOBC HCCKOJIbKUX UCTOYHHUKOB I/IH(bOpMaI_II/II/I, CONMPOBOXAATH BBICTYIIJICHUC
IIpe3eHTalNeH, yUuThIBasi 0COOEHHOCTH ayAUTOPUU CBEPCTHUKOB.

O06o00menne cBeleHUi 00 3J1eMEeHTAX U HEOPraHUYeCKHUX BellecTBax
BolnycKHUK HAay4uHTCSA:
23 CTpYKTYpUPOBaTh U3YYCHHBIN MaTepHall U XUMUYECKYIO HHPOPMAIIHIO, TOTyICHHYIO U3
JPYTUX UCTOYHUKOB;
24 noHuMaTh JIOTUKY HAy4HOTO MTO3HAHUS;
25 aHamM3UPOBATh U BBISBIISATH 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB JIEMEHTOB , TPOCTHIX
BEILIECTB U COCIMHEHUM.
BrImyCKHHK TTOYyYUT BO3MOXXHOCTH HAYIUTHCS:
26 onpeiensATh UEeIu U 337]a4 JeSITEIbHOCTH U MPUMEHSTh UX Ha MPAKTUKE
27 CTPOUTD, BBIJIBUTaTh U (POPMYJIUPOBATH TUIIOTE3bI; COMOCTABIIATH OMIMO3UIIMOHHBIE TOYKU
3peHus Ha Hay4YyHYIO mpoliemy;
28 HaKOHKPETHBIX MPUMEPAX WILTIOCTPUPOBATH CIOKHOCTH CTPOSHUS MaTepuu (KOPIYCKYISIPHO-
BOJTHOBOM JTyaJTi3M 3JICKTPOHA);
29 o1IeHHBAaTh YCIOBHOCTH JIFOOO0H Kinaccudukammu mpyu 00JIbII0M MHOTO0Opa3uu BEIIECTB,
Ka)/10€ U3 KOTOPBIX 001aJaeT YHUKAIbHBIMU CBOMCTBAMH.

Conepxxanue y4eOHOro npeamera

8 kiacce
BBenenne (5 4.)
[Tpeamet xumMun. MeTo/IbI MO3HAHKS B XMMHUH: HAOIOJICHHUE, SKCIIEPUMEHT, MOZCIIMPOBAHUE.

[ToHsiTHE O XWUMHUYECKOM dJeMeHTe W (opmax ero cymecTBoBaHus. lIpeBparieHus BeIICCTB.
Kpatkue cBeneHus U3 UICTOPUU BOZHUKHOBEHUS U PA3BUTUSI XUMHUU. XUMHUECKasi CHUMBOJIHMKA.

Xumuueckue Gopmynsl. OTHOCHTENbHasE aTOMHAash M MOJEKyJsipHas macchl. [IpoBeneHue
pacueroB. Ilepuonnueckas cucrema xuMuueckux diuemenTos .M. Menzeneesa.

Temal. ATOMBI XUMHY€CKHX 3J1eMEHTOB (8 4.)
OCHOBHBIE CBEJICHHUS O CTPOCHUU aTOMOB.

CocrtaB atoMHbIX snep. OTHOCUTENbHAsE aToOMHasi macca. V3MeHeHue uucia MpOTOHOB B
aape atoma — 00pa3oBaHUe HOBBIX XUMUYECKUX JIEMEHTOB.

W3meHeHnne uucna HEHUTPOHOB B sApe aroMa — OOpa30BaHUE HM30TOMOB. IIEKTPOHBI.
CTpoeHue 3JIEeKTPOHHBIX YPOBHEH aTOMOB XMMHUUYECKHUX AJIEMEHTOB MajbIX NepuoaoB. Ouznyeckuii
CMBICJI TIOPSIAKOBOIO HOMEPA 3JI€MEHTa, HOMepa Ipynibl, epuoja. MzMeHeHne uucna 31€KTpOHOB
Ha BHEIITHEM JJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOro dlIeMeHTa — 00pa30BaHKE TOJOKHUTEITbHBIX
Y OTpULIATEIHHBIX HOHOB. [loHATHE 00 MOHHOM CBSI3H.

KoBanenTHass HenossipHass XUMHUYECKas CBs3b. JJIEKTPOOTpHUIATENbHOCTh. KoBaneHTHas
noJIsipHas XuMu4deckast cBsi3b. CoctaBienue GopMya OMHAPHBIX COSTUHEHUH 10 BAJICHTHOCTH.

[ToHsATHE O METAIUNINYECKOMN CBS3H.

Tema 2. IIpoctbie BemecTBa (7 4.)



[Tonoxxenne meramuioB u HemetauioB B IICXD J[.M. Menneneesa. Baxueilue mpocteie
BEILlECTBA — METaJuIbl U HeMeTauibl. OTHOCUTENbHAs MOJNIEKyIApHas Macca. CIIOCOOHOCTh aTOMOB
XUMHUYCCKUX OJJICMCHTOB K 06pa3013aHmo HCCKOJIbKUX TPOCTHIX BCHICCTB — aAJUIOTPOIIUA. Ywuco
Asoraznpo. KommuectBo BemectBa. Monb. MomsipHast macca. MomsipHbIE 00beM Tra3000pa3HBIX
BEILECTB. PacyeTsl ¢ UCNIOIB30BAHNEM IaHHBIX TOHATUI.

Tema 3. CoeanuHeHUsI XUMHUYECKHUX 3j1eMeHTOoB (15 4.)

CreneHb OKMCIICHUS. CpaBHeHI/Ie CTCIICHU OKHCJICHUA HW BaJICHTHOCTH. BI/IHapHI)Ie
COCAMHECHHUA MCTAIJIOB 1 HEMETAJIJIOB. OKCI/IIH)I.

OcHoBaHus, UX cOcTaB U Ha3BaHus. [IoHsATHE 00 MHIMKATOPaX M KAYeCTBEHHBIX PEAKIIMAX.

Kucnotsl, ux cocraB u Ha3BaHus. [lonsTre 0 mkane kuciotHocTH (mkana pH)

Conn Kak NpOU3BOJIHBIE KHUCIOT M OCHOBAaHMM, MX COCTaB M Ha3BaHUS. AMopdHbIE U
KPUCTAJUIMYECKUE BEIECTBA. THUIBI KPUCTAIIMYECKUX PELICTOK. YHCTBIE BEIIECTBA U CMECH, MX
CBONCTBa, cocTaB. MaccoBas M OOBEMHas JONM KOMIIOHEHTAa CMECH. Pacuersl, CBA3aHHBIE C
UCIIOJIb30BAHUEM MTOHATHUSA «JIOIA».

Tema 4. U3menenus, npoucxoasimue ¢ semecrsamu (11 4.)

HBJ’IGHI/I?I, CBA3aHHBLIC C HW3MCHCHHEM KPUCTAJUIMYCCKOIO CTPOCHHUA BCHICCTBA IIPU
MOCTOSTHHOM €r0 COCTaBe, - (PU3MYecKue SBJICHUS. SIBIIEHUS, CBS3aHHBIE C M3MEHEHUEM COCTaBa
BCHICCTBA, - XUMHWYCCKUC SABJICHUA, UM XUMHUUYCCKHUEC PCAKINU. BI)IIIGJIGHI/IG TCIIJIOTBI U CBE€TA —
peaknys ropeHusl. 3aKOH COXPaHEHHs MAacChl BEIECTB. XUMUYECKHAE YPABHEHUSI.

PacueTsl Mo xumMu4eckuM ypaBHeHUsAM. Pemenue 3amad.

Peakuuu paznoxenus. [IoHATHE O CKOPOCTH XUMHUYECKON peakiuu. Peakunu coennHeHus.
Peakunu 3amemenus. Peakiun oOmMeHa.

Tema 5. PacTBopenue. PacTBopsbl. CBOliCTBa PACTBOPOB — 3J1€KTPOJIHUTOB. (20 4.)

PactBopenne kak (Qusnko-xumuueckuid mporecc. PactBopumocts. [lonatue 00
AIEKTPOTUTHUECKON TUCCOIMALINU.

DJEKTPONUTBl U HEINEKTPOIUTHl. (OCHOBHBIE TOJOXKEHHUS TEOPUU AIIEKTPOIUTHUECKOM
nuccoranuu. MlonHble ypaBHeHUs peakuuid. Peakiiuu oOMeHa, uaymme 10 KOHIIA.

Kucnotel, ux kmaccudukanums. [luccommanuss KHCIOT M WX cBoiictBa B cBere 1O/l
DNEKTPOXUMUYECKUHN Psi/i HAPSYKEHUI METAJUIOB.

OcHoBanus, ux Kiaaccudukamnus. Jucconuanys OCHOBaHUN U UX CBOMCTBA B cBeTe TO/I.
Comnu, ux knaccudukanus. Jucconnanus coneit 1 ux cBorictsa B cete TO/I,

O06o0uienne cBeneHnit 00 OKkcuaax, UX KilacCU(UKAIMU U CBOWCTBaxX. | eHeTHYecKue psiabl
MeTajula U HeMeTaluta. [ eHeTnueckas cBsi3b MEXAy KJlacCaMHM HEOPTaHUYECKUX BELIECTB.

OKHCITUTENFHO-BOCCTAHOBUTENbHBIC peakiuu. OTlpeneieHne CTENeHEeH OKHUCICHUS IS
AIIEMEHTOB, 00pa3yromuX BemecTBa pa3Hbix kiaccoB. CoctaBnenue ypaBHeHuié OBP meromom
AJIEKTPOHHOTO OanaHca. CBOMCTBA MPOCTHIX BEMIECTB — METANIOB U HEMETAJIOB, KUCJIOT U COJICH B
ceere OBP.

23 9 kaacc
Crexuomerpus. KoimuecTBeHHbIe OTHOLIEHUS B XUMHH
Pacuersl Mo xumuueckum (GopmynaM — HaxOKIEHHE MAacCOBOM JIOJIM 3JIEMEHTa B COCTMHEHUH.
BreiBog dopmynbl coenuHenusi. Monb — €QUHMIA KOJMMYECTBA BEUIECTBA. 3aKOH ABOTapoO.
MonsipHbIii 00BEM HICATBHOTO Ta3a. AOCOIIOTHAS M OTHOCHUTEIIbHAS TJIOTHOCTH Ta30B. PacueTsr
0 YypaBHEHHMSM peakuuil. Bpruncienue wmaccbl, o0beMa WM KOJIMYECTBA BEIIECTBAa IO
U3BECTHOM Macce, 00beMy WM KOJIMYECTBY BELIECTBA OJHOIO M3 PEareHTOB HJIU MPOIYKTOB.
PacyeTbl 00bEMHBIX OTHOIICHHIA TA30B B PeakIusaX. PacyeTsl o ypaBHEHHSIM peakiuii B ciydae,
KOI'7Ia OJTHO U3 BELIECTB HAXOAUTCA B HEJOCTATKE. BrIunciieHne Macchl OJJHOrO U3 MIPOAYKTOB



peaKkuMy MO0 MAacce MCXOAHOIO BEUIECTBA, COAEPIKAILLErO OIPEAEIECHHYIO A0 IPUMECEH.
Boixon xumnueckoi peakiuu. OnpeaeneHue BbIX0oaa.

XuMHYeCKas peakuust

Teopust  INEKTPOIUTHUUECKOW  JUCCOIMUAIMU.  ODJEKTPOJUTBI W HEIJICKTPOIHTHIL.
Jucconmanusi KUCIOT, coneid W ocHoBaHMM. CuibHbIe U cialble 31eKTponuThl. CTeneHb
muccounanuu.  MoH  rugpokcoHus.  JIOHOpHO-akUENnTOpHBIMH  MeXaHu3M  00pa3oBaHMS
KOBAJICHTHOM CBs3M. Peakuuu MOHHOTO oOMeHa W ycNoBHS MX MpoTekaHUs. OKUCIUTEIBHO -
BOCCTAHOBUTENbHBIE peakiuu. Crenenb okucienus. [Iponecchl OKUCIEHNI-BOCCTAHOBIICHHUS.
CocraBieHnue 3eKTPOHHOro OanaHca. TUIUYHbBIE OKUCIUTETN U BOCCTAHOBUTEIH. DJIEKTPOIIU3.
TeruoBolt 3¢ddext xummueckod peaknuu. I[loHSATHE O CKOPOCTH XUMHUECKOW PEaKIHH.
Karanuzaropel. Xumnueckoe paBHoBecue. Obparumblie peakiuu. [Ipunmun Jle [latense u ero
npuMeHenne B xuMmuu. Kiaccudukanus XMMHUYECKUX pe aKIMil M0 pa3IuYHbIM IMpU3HAKaM:
W3MEHEHUIO CTENEHU OKHCIEHUS XUMHUYECKUX ODJIEMEHTOB, IMOMVIOLIEHUIO WJIU BbBIICICHUIO
SHEPrUM; HATMYMIO WM OTCYTCTBUIO KaTajau3aTopa; 0OpaTUMOCTH.

XHMHA HEMETAJVIOB

OnemeHTbI-HEMeTaulbl. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS, OOIIUEe CBOICTBA.
["anorensl — aeMeHTHI IaBHOM moarpymnmnsl VII rpynmsl. O0mias XxapakTepucTHKa HOATPYTIIIEL.
Bosmoxknbie crenenu okucinenus. OcobeHHocTH ¢Topa. XJop — pacHpoCTPaHEHHOCTh B
npupojie, MojyuyeHue, (GU3MUecKrue W XUMHUYECKHUE CBOMCTBA, MPHUMEHEHHE. XJIIOPOBOJIOPOL.
Conanaa xucinora u ee conu. KayecTBeHHas peakuus Ha Xjopua-uoH. OmpeneneHue iozaa
KkpaxmaioM. [Topsnok BeITECHEHUS! OJJHOTO TaJoreHa IpyruM U3 pacTBOPOB ranoreHnos. Cepa
— HaAXOXJIEHHE B MPUPOJE, AJUIOTPOIHUs, PU3NUECKHE  XUMHYECKHE cBOicTBa. CepoBOAOPOI.
Cynbsduasl. Cepructsiii ra3. Oxeun cepsl (VI) (cepHblil aHTUApUI) U cepHas kuciaoTa. OKucIu
TEJIbHbIE CBOMCTBA KOHLICHTPUPOBAHHOW CEPHOM KHUCJIOTHL. lloiydeHne M nmpUMEHEHHe CEepHOU
KHCIIO ThI (0€3 TeXHOJIOTHYecKor cxembl). KauecTBeHHast peakius Ha CynbdarT-uoH. A30T —
HaxXOXXJIEHHE B MPUPOJE, BAICHTHBIE BO3MOKHOCTH aroma a3oTa. A30T KaK IPOCTOE BELIECTBO.
dusnueckue M XUMHYECKHE CBOICTBa, MoylyuyeHHe, NpuMeHeHue. [IpoGiema cBs3bIBaHUSA
atmoceproro asora. IlpencraBieHne 0 MHHEpAIBHBIX yaoOpeHusx. Ammwuak. CTpoeHue
MOJIEKYJIbI, (U3NYECKUE U XUMUYECKUE CBOWCTBA, MOdy4yeHHe (6e3 TEXHOJIOTMYECKO CXeMbl) U
npumeHeHue. Comum ammonus. KadecTBeHHass peakiuss Ha MOH aMMOHUs. OKCHIBI a3o0Ta.
AzotHas kucnora. [lomyyenue, puznyeckue n XUMHUYECKHE CBOMCTBA, PEAKIMSA C METAJUIaAMHU.
[Ipumenenne azotHoi KucioThl. Hutpatel. KpyroBopor azora. ®ocdop. bensiii docdop.
[Tonmyuenue u nmpuMeHnenue kpacHoro gpocdopa. Oxcua pocdopa (V) (pochopusrit anrunpun) u
docdhopHas kucimoTa. AiMas u rpadhuT — aJUIOTPOITHBIE MOAU(HUKAIIMN yTiepoaa. AncopOrusi.
VYrapueiii Ta3 — CBOWCTBA U (UMOIOTUYECKOE JCUCTBHE HAa OPTaHW3M. YTIEKUCIBIA ras,
yroyibHasi kuciora u ee conu. Kpyroopor yriepona. [TapuukoBsiil 3hpexT u ero nocieacTBusi.
Kpemumuii. Oxcun kpemuus (1V), kpemuuenast kuciota u cunukatsl. Ctekno. Kepamuka. [lement
u 6etoH. CTekio — mpuMep amophHOro MaTe puasia. XMMUYECKOE 3arps3HeHHEe OKpYyKarolen
Cpelbl OKCHIaMHU CEPBI U a30Ta.

XuMusl METAJI0B

ITonoxxenne MeramioB B llepuommueckoit cucreme. CTpoeHHE aTOMOB METAJIIOB.
[TonsiTue o MeTammueckoi cBs3u. O6mme cBoiicTBa MeTauioB. CIoCOOBI OTYyYEHUS METAIIIOB.
[TonsiTue o meramnypruu. Psn HanpsixkeHui MeTauioB. BeITecHeHHEe OHOTO MeTallia APyruM U3
pacTBOopa cold. 3HaueHHWE METaUIOB B HapoaHoM xossiictBe. Illemounsie mertamasl. OOras
XapakTepucTuka mnoAarpynmbel. Harpuitik — (¢u3ndeckwe CBOICTBA, B3aWMOJCWUCTBHE C
HEMeTaJUlaMu ¥ BOJOM. XJTOpHJ HaTpusi — TOBapeHHast cojib. KapOoHaT u ruapokapOOHAT
HaTpHsl, UX MPUMEHEHUE U O CBoicTBa. OKpallluBaHHE IJIaMEHU coisiMu Hatpus. Kanpumit —
MPEACTABUTENL  CEMEUCTBA  IIEJIOYHO3EMENBHBIX  MeETauIoB.  (DU3MYECKUE  CBOWCTBA,
B3auMoJieiicTBHE ¢ HemeTauiamu U Bomoil. Coemuuenus kanmbuusg. Mpamop. Tunc. U3BecTs.
CrpoutenbHble  MaTepuanbl. OkpalllMBaHUE IUIAMEHU  COJISIMA  Kaiblusd. AJIOMHHUH.
Ousnyeckue W XUMHUYECKHUE CBOICTBa, MpUMeHEeHHe. AM(OTEpHOCTh OKCHIA M THUAPOKCHIA
anmoMuHMs. J{fopadloMUHMII Kak OCHOBa COBpeMEHHOM aBuauuu. Kemezo. ®Pusnyeckue Hu
XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBHE C KUCIOPOJOM, KUCIOTaMH, Xj10poM). CoeaquHeHNs



xenesa (I1) u sxxenesa (I1I). KauectBennas peakiust Ha uoH >kenesa (II1). Yyryn u crans —
BOKHEHIIME CIJIaBbI JKeJie3a. 3aKajieHHas M OTIyleHHas ctaib. Koppo3us xenesa.

O0o0menne ceeeHnii 00 J1eMEHTAX U HEOPraHM4YecKHuX BemecTBax CTpoeHue aroma.
HCpI/IOI[I/I‘IeCKI/Iﬁ 3aKOH. 3aKOHOMepHOCTI/I W3MEHEHHUS CBOMCTB 3JIEMESHTOB U MMPOCTHIX BCIICCTB.
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB CIIOKHBIX BEUIECTB - OKCUIOB U THIPOKCUIOB, JIETYUUX
BOJIOPOJHBIX COCTUHEHHUIA.

TemaTu4ueckoe NIaHUpPOBaHHe, 8 KiIace

Ha3Banmue 6/10ka pasiena Ha3Banne TemMbl KonnuectBo

4acoB

8 kuiacc / 1 rox o0yuenust

1.0cHOBHbBIC MOHATHA XUMHUHU 54

(YpoBeHb aTOMHO-

MOJIEKYJISIPHBIX
NnpeACTaABJICHUI).
Tema 1. IlepBoHayaIbHBIE XUMHYECKHE 21
TIOHATHS
[Ipenmer xumMun. XrMHsI KaK 4acTh 1
€CTEeCTBO3HAHM:A. BemiecTsa U UX CBOWCTBA.
Mertonbl o3HaHUS B XMMHU: HAaOJIOAEHNUE, 1
HKCIEPUMEHT
IIpakTHyeckas padora Ne 1. IIpaBuia 1

TEXHUKHU 0€30M1acHOCTH IpU paboTe B
XUMHUUYECKOM KaOuHeTe. O3HaKOMIJIEHHE C
71a00paTOpHBIM 000PYIOBAHUEM

UYucTele BemecTBa u cMecH. CriocoObl 1
paszesieHus cMecen

IpakTnueckas padora Ne 2. OuncTka |
3arpsi3HCHHOU ITOBAPEHHOU COJIH.

DuU3NYECKUE U XUMUYECKHUE SIBJICHUS. 1

XUMHYECKUE PEAKIIUH.

ATOMEI 1 MOJICKYJIbI, HOHBEI.

BemecTBa MONEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHS.
Kpucrammuecknue peneTku.

IIpocThle U cnoHbIE BEMECTBA. XUMUYECKUN 1
sJeMeHT. MeTajibl 1 HeMETaJUIbL.

SI3BIK XUMHH. 3HAKU XUMHUYECKHUX 3JIEMEHTOB. 1
OTHOCUTEIRHAS aTOMHAS Macca.

3aK0H MMOCTOSHCTBA COCTaBa BEIICCTB. 1
XUMUYECKUH TUKTAHT.

Xumnueckue Gpopmyisl. OTHOCUTENbHAS 1

MoJIeKyJIsIpHas Macca. KauecTBeHHbIN 1
KOJINYECTBEHHBIN COCTaB BEILECTBA.

MaccoBast 107151 XMMUYECKOI'0 JIEMEHTa B 1
COEJIMHEHUH.
CocraBieHne XUMHUYECKUX (opMyI 1

OMHAPHBIX COCTMHEHUHN MO0 BAJICHTHOCTH

ATOMHO-MOJIEKYJIIPHOE YUEHUE.

3aKOH COXpaHEHHS MacChl BEIIECTB 1
IIpoexTHas padora Ne 1. «Benukuii yueHslit
M.B. JIoMOHOCOBY.




XUMHUYECKHUE YPaBHEHUS

THunbl XUMUYECKUX pEaKIMil

[ToBTOpeHue u 06001IIeHNHE TIO TEME
«[lepBoHaYaIbHBIE XUMUYECKUE TTOHSATHY.
CamocrosiTennpHasi paboTta

KonrtposbHas padora Nel nmo reme:
«IlepBoHaya/ibHbIE XUMHYECKHE
MOHSTHS.

Tema 2. Kucsopoa. I'openue

Kucnopon, ero obmas XxapakTepucTika u
HaxoxJeHue B npupoje. Ilomyuenne
KHCJIOpOJia M ero (pu3nyeckue cBoiicTa

XuMH4ecKre cBOMCTBa KucIopoaa. OKCHIBI.
[Ipumenenue. Kpyroopot kucnopoa B
MIPUPOJIE.

IIpakTyeckas padora Ne3. [lonyuyenue u
CBOICTBa KUCJIOPO/A.

O30H. AJUTOTpONMST KUCIOpOAA

Bo3nyx u ero cocras. 3amura atMoc(hepHOro
BO3JlyXa OT 3arpsA3HEHUsI.

IIpoexTHas padora Ne 2. « Bozgyx —
IPUPO/IHAsE CMECH I'a30BY.

Tema 3. Bogopon

Bonopon, ero o6rias xapakTepucTiuka u
HaxoxJeHue B npupoje. [lomyuenne
BOJIOpOJIA M ero (hr3muecKue cBoicTBa. Mepbl
0e30MacHOCTH MPH paboTe ¢ BOAOPOAOM

XUMHYECKHE CBOMCTBA BOJOPOA.
[Ipumenenue.

IIpoexTHas padora Ne 3. « Bonopon —
TOIUIMBO OY/IyIIIero».

IIpakTnyeckas padora Ned. «IlomyueHue
BOJIOPO/Ia M UCCIIEIOBAHUE €TO CBOMCTBY

Tema 4.Boga. PacTtBopbI.

Bona. Meronp! onpenesieHus: coctaBa BOAbL -
aHanu3 U cuHTe3. Bona B mpupoze u cnocoobl
€€ OYMCTKU. Adparys BOJBIL.

dusnyeckne U XMMHYECKHE CBOHCTBA BOJIBL.
ITpumenenue Bobl. IIpoexTHast padora Ne 4.
« Bona — BemecTBo HOMEp OJIMHY.

Bona — pactBoputens. PacTBopsl.
PacTBOpUMOCTb BEIIECTB B BOJIE.

MaccoBas 1075 PACTBOPCHHOT'O BCHICCTBA.

Pemenue pacuetnsix 3amay «Haxoxnenne
MacCOBOM 1011 paCTBOPEHHOTO BEILIECTBA B
pactBope. Brrunciienne Macchbl
PacTBOPEHHOIO BEILIECTBA U BOJBI JJIsI
IIPUTOTOBJIEHUS PacTBOpa ONpeAeICHHON
KOHIICHTPALIMI

IpakTnueckas padora NeS. [IpuroroBnenue
PacTBOPOB COJIEH C OIIPENETIEHHON MaCCOBOU
J10JIel pPacCTBOPEHHOTO BEIIECTBA




[ToBTOpeHue u 0600IIeHHE TTO TeMaM
«Kucnopon», «Bonopon», «Bona.
PactBopsly. CaMmocTosiTeNnbHAs paboTa

KonTpoJsbHas padora no remam Ne 2.
«Kncaopon», «Bogopon», «Bona.
PacTBopbI».

Tema 5. KosimuecTBeHHELIE OTHOIIEHUS B

XUMHH

KonnuectBo Bemectsa. Monbs. MomsipHas
Mmacca

Brraucnenus 1mo XUMHYECKUM YPAaBHCHUSIM.

3akoH ABorasipo. MonsipHblii 00beM I'a30B

OTHOCUTENbHAS IIJIOTHOCTH T'a30B

OOBbeMHbIE OTHOLICHHS Ta30B MPH
XUMUYECKUX PEAKLUAX

—_— | [ — | —

Tema 6. BaskHelue Kjiaccbl

HCOPraHu4€CKMX BCHICCTB.

12

Oxkcuapl, Knaccuukamnms, HOMEHKIIATypa,
CBOWCTBA, MOJTYYCHUE, IPUMCHEHHE.

I'uapokcunbl. OcHOBaHUS: KilaccuuKanus,
HOMEHKJIATypa, MOJy4YeHue.

XHUMHUYECKNE CBOMCTBA OCHOBAHUM.
[IpruMeHEHEe OCHOBaHUM.

AMdOoTEepHBIE OKCHJIBI U THIPOKCHIBI

Kucnoter. CocraB. Knaccudukarus.
Howmenknatypa. [lomydyeHne KUCIOT.

XMMHYECKHE CBOMCTBA KUCIOT

Comu. Kimaccudukanus. Homenknarypa.
Crioco0bl nostyueHus cosieit

CBoiicTBa coeit

I'eneTnyeckas cBSI3b MC)KAY OCHOBHBIMHU
KJlacCCaMH HCOPTaHUYICCKUX COGHHHCHHﬁ.

IIpoexTHas paGora Ne 5. « [loBapenHast conb

— BCCT'O JIUIIb npnnpaBa?».

IIpakTu4yeckas padora Ne6. Penienue
HKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
COCIMHEHUID

[ToBTOpeHue u 06001IeHHE IO TEME
«Baxkneiime ki1accyl HEOPraHUYECKUX
coenuHeHmi». CamocTosiTesbHas paboTa

Kontpoabnas padora Ne3 no teme:
«OCHOBHBIE KJIACCHI HEOPTAHHYECKHX
COCIUHEHM D).

2. [lepuoguyeckuii
3aKOH M NepuoanvecKasi
CHCTEeMAa XUMHYECKUX
ieMmenToB /.. MenpaeneeBa.
Ctpoenne aToma.

Krnaccudukarus XuMAIeCKUX 3JICMEHTOB.
[ToHsiTHE O rPyMIIaxX CXOIHBIX 3JIEMEHTOB.

[Tepunommuecknii 3akoH /. 1. Menneneena




[Tepuoauueckas Tabiua XUMUYECKUX
arieMeHTOB (KopoTtkas hopma): A- u b rpynmbl

Crpoenune aroma. CocTaB aTOMHBIX sJIEP.
H3oTomnel. XUMHUYECKHH 3JIEMEHT — BHJI
aTOMa C OJMHAKOBBIM 3apsJI0M siapa

PacnonoxxeHue 3neKTpoHOB 110
SHEPreTUYECKUM ypoBHAM. CoBpeMEHHas
bopMyIHpOBKa NEPUOTMIECKOTr0 3aKOHA

3HaueHue nepuoauieckoro 3akona. Hayuneie
noctmwkenus J. Y. Menneneena.
IIpoexTHas padora Ne 6.» [lepuoanyeckas
CHUCTEMa XMMHUYECKHUX DJICMEHTOB
JI.1.MeHeneeBay.

[ToBTOpeHue u 06001IeHNE TIO

teme: [lepuoanyeckuii 3aKoH U
Hepnonnqecxaﬂ cucreMa XuMHUYCCKUX
anemenToB /. . MenneneeBa. CTpoeHue
atoma. TecToBast padora Ne 1.

3. Ctpoenue
BellecTBa

DNEeKTPOOTPUIIATEIBHOCTh XUMUYECKUX
DIIEMEHTOB

KoBanentnas cBs3b. [lomsapHas u HenossipHast
KOBaJICHTHLIE CBSI3HU

Houuag cBsa3p

BaneHTHOCTD U CTeNeHb OKHUCICHUS. HpaBHna
OMMpECaACIICHUSA CTCIICHEH OKUCIICHHUS
9JICMCHTOB

OXHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pPEaKknuu

[ToBTOpeHue u 06001IIeHNE TIO TEME:
«CTpoeHue BelecTB. XUMHUECKas! CBSI3bY.
TecToBasi padora Ne 2.

HUTorosbliii ypoxk

TectoBasi pabora Ne 3 (uTorosas) 3a Kypc 8
KJiacca




TemaTnyeckoe NIaHUPOBaHHe, 9 KiIace

9 kaacc / 2 rox o0yueHust

IloBTOpEHUE
OCHOBHBIX
BOIIPOCOB Kypca

8 kiacca

[leproguuecknii 3aK0H ¥ IEPUOANYECKA CHCTEMA XHM.
anemeHToB /. 1. MenneneeBa B cBeTe CTPOEHUSI aTOMOB

XHMHU4YeCKas CBA3b. CTpOCHI/IC BCIICCTBA

OCHOBHBIE KJIaCCHl HEOPTaHUYECKUX COSTMHEHUI: UX COCTaB,
KJIaCCH(MKAITHS

(OCHOBHBIC KJIACCHI HEOPTraHNYCCKUX COGHHHCHHﬁZ HX CBOMCTBA

PacuéTel 10 XMMUYECKUM YPaBHEHUSIM

1.
Mmuoroo6pasue
XUMHYECKHX

peakumit

Tema 1. Knaccupukanusa xuMnyecKux peakuuii (6 1)

OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC pCaKknuu.

Peakiuu coenuHenus, pa3ioKeHUs, 3aMeIeHUs 1 0OOMEeHa ¢
TOUYKH 3PEHMSI OKUCJICHHS] 1 BOCCTAHOBJICHMSI.

TernnoBoit 53 pexT XuMHUYecKuX peakiuid. K30 - U
SHAOTEPMUYECKUE PEAKIIUH.

CxopocTh XUMUYECKUX peakuuil. [lepBoHadaibHbIE
MIPE/ICTABIICHUS O KaTalu3e

IIpakTnueckasi padora Ne 1.3ydyeHue BIUsAHUS YCJIOBUI
NPoBeJAeHUs] XMMUYECKOl peakiuu Ha e€ CKOPOCTh.

OO6patumblie 1 HeoOpaTUMbIe peakiuu. [ToHsITHE 0 XUMUYECKOM
pPaBHOBECHH.

Tema 2. DiIeKTPOINTHYECKAS TUCCONMALUS

12

CyHnHOCTh MpoIecca ICKTPOTUTHIECCKON quccoruanuu. 1 3.

9J'ICI(TpOJ'II/ITI/ILICCKaSI Jucconuanus KUCJIOT, OCHOBaHMUI1 U COJIEH.

Crna0ble ¥ CHITbHBIE JIEKTPOJIUTHI. CTENEHb TUCCOIMAITIH.

Peakuny nonsoro oOmMeHa u ycioBus ux nporekanus. JL.O. Ne
1. Peaxkiuu oOMeHa MKy pacTBOPAMU 3JIEKTPOJIUTOB

DN [ = | | =

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX
Coe,I[I/IHeHI/Iﬁ B CBCTC Hpe,Z[CTaBJ'ICHI/Iﬁ 00 BJICKTPOHI/ITH‘ICCKOI;’I
Aucconanu U OKHUCJIUTCIIbHO-BOCCTAHOBUTCIILbHBIX PCAKIIHAX.

['unponus conen.

IIpakTnueckasi padora Ne 2.PenieHue 3KCEpUMEHTAIBHBIX
3a1a4 no TeMe «CBONCTBA KUCIIOT, OCHOBAHMM U COJIEH Kak
JIIEKTPOIUTOBY.

PacuéTel M0 ypaBHEHUSAM XUM. pEeaKIUi, €CIH OJHO U3 BEIIECTB
JIaHO B MU30BITKE.

O000I11IeHIE ¥ CUCTEMATH3ALNAS 3HAHUN 10 TEMaM
«Knaccudukanuss XHMUYECKUX PEAKITUN» U
«ONEKTPOTUTHYECKAS] TUCCOLIUAITUSD).

KonTpoabHnas padora Ne 1 mo remam «Kinaccupuxanust
XHMHUYECKHUX PeaKuMiny U «JJIeKTPOJIUTHYECKAs
AUCCOLMALMS

38

Tema 3. I'ajtorennt




2.
MHuorooopasue
BeIeCTB

OO1m1as xapakTepucTHKa HeMeTasuioB. [lonoxeHue raioreHoB B
MEPUOTNIECKON TabIuIe U CTpoeHne uxX atoMoB. CBOMCTBA,
MOJIyYEHUE U IPUMEHEHHE rajloreHoB. Xiop. JI. O. Ne

2. 3HaKOMCTBO C 00pa3liaMu MPUPOTHBIX COSTMHEHHI
HEMETaJIOB (XJIopUaaMu, cylbduaamMu cynbhaTamy,
HUTpATaMHu).

IIpoexTHast padora Ne 1. «XnopupoBaHue BOAbBI: IPOTHO3bI U
(haxThI.

XII0pOBOAOPOA: IIOJyYEHHUE U CBOKCTBA.

Congnas kucnora u e€ conu. JL.O. Ne 3. KauecTBeHHas peakius
Ha XJIOPU-UOH

Tema 4. KucJsiopoa u cepa

IIpakTHyeckas padora Ne 3. [ToyueHnue CoIsIHON KUCIOTHI U
M3Y4YEHHE €€ CBOMCTB.

[Tonoxenue KuciaoOpoia U CEpbl B IEPUOINUECKON cCUCTEME
XMMHUYECKHX JIEMEHTOB, CTpoeHue ux atomoB. Cepa.

CepoBogopoa. Cynbbhus

Oxkcup cepsl (IV). CepaucTast Kucyiora u €€ Cou.

Oxcup cepsl (VI). Cepnas xucnora u €€ conu. JLO. No 4
— HEKOTOpBIE XUM. CBOIMCTBA CEPHON KUCIIOTHI;
- KQUeCTBEHHAs PeaKIMs Ha Cyab(ar-uoH

OKucauTenbHbIE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM
KHUCJIOTBHI.

IIpakTHyeckas padora Ne 4. PemieHue 3kCnepuMeHTAJIbHBIX
3aaa4 no reme «Kucaopon u cepa».

Tema 5. Azor u gocdop

[Tonoxenwne azora u Gocdopa B mepuoanIECKOil CUCTEME
XUMHYECKHX AIIEMEHTOB, CTPOSHHE X aTOMOB. A30T: CBONCTBa
Y IpUMEHEHHUE.

IIpoexTHas padora Ne 2. A30T B uIIEe, BOAE U OPraHU3Me
yeJ0oBeKa

— | \o

IIpakTnyeckas padora Ne 5. [lonyyeHne ammuaka v U3y4eHue
€ro CBOMCTB.

Amvmuak. @uznueckue U XumMuueckue cBoictra. [lomyuenne u
IIPUMEHEHUE.

Pemenue 3aa4 Ha onpeneneHue MaccoBoit (00bEMHOM) 10N
BBIXOJIa MIPOJIYKTA PEAKIIMU OT TEOPETHUSCKU BOZMOKHOTO

A30THAas KACJIOTA.

Coinu a30THOM KUCIOThL. A30THBIE YAOOpEHUSI.

dochop. Amnorponus dhochopa. CoiicTBa hochopa.

Oxcua pocdopa (V). DocdopHas kucnora u e€ Cou.
®dochoprbie ynoopenus. JI. O. Ne 6. 3HakoMcTBO €
MHUHEpaJIbHBIMU YAOOPECHUSMU

— | | — | —

Tema 6. Yriiepoa u KpeMHUil

[TonoxxeHue yraeposia ¥ KpEMHHUS B IEPUOANICCKON CUCTEME
XUMHUYECKHUX DIIEMEHTOB, CTPOCHUE UX aTOMOB. YIIIEPOI.
IIpoexTHasi padora Ne 3. «Anmaz — ajIOTpoOIHas

Mo (UKL YTIepOaay.

YrapHblii ra3, CBOWCTBA, PU3NOJIOTHICCKOE ACHCTBHE HA
OpraHu3M.

VYmekucnelil ra3. YronapHas Kuciora u e€ conu. Kpyrosopor
yriepona B npupoge. JI. O. Ne 7. Pacno3naBanue kapOoHaT -
HOHOB.




[Ipaktuueckas padora Ne6. [Tomyuenue okcuaa yriepona (IV) u
M3y4eHue ero cBorcTB. Paco3HaBaHue kapOoHATOB

Kpemuuii u ero coenunenus. CuiimkatHasi IpOMBIIUIEHHOCTb.
JI. O. No 8. TlpupoHbie CUIMKATHI

Pemenue 3a1a4 Ha BBIYUCIIEHHE MacChl WK 00BbEMA MIPOIYKTa
peaxIy 10 U3BECTHON Macce WK 00bEMY UCXOHOTO
BELIECTBA, COIEPKALLETO IPUMECH

O606H.[CHI/IC 1 CUCTCMAaTU3alusA 110 TEMC «HemeTamsn

Kontpoabnas padora Ne 2 nmo teme «Hemerasiiby.

Tema 7. MeTaniabl

OOwas xapakTepucTika MeTauioB. @u3nueckue CBOWCTBA.
Cnnasel MetaioB. JI. O. Ne 9. 3nakoMcTBO ¢ 0OpasuaMu
METaJUIOB M CILUIaBOB (padoTa ¢ KOJUIEKLIUSIMH)

Haxoxienrne MeTaiioB B IPUPOE U OOIIHE CTIOCOOBI UX
nonyuenus. [loustue o metammyprun. JI. O. No
10. BeiTeCHEHME OJTHOTO METAJUIA IPYTHM U3 pacTBOpa COJIU

XVMHYECKHE CBOWCTBA METAIIIOB. DJIEKTPOXUMHUUYECKUN Psifl
HaIpsHKEHU METaJIoB

Illenounbie MeTaIIbI.

Marnuii. lenounozeMenbHble MeTaIbL. JKeCcTKOCTb BOIBI U
crocoObI €€ yCTpaHeHHUS

Amomunnil. Haxoxxnenue B npupoae. CpoiicTBa amoMuHus, J1.
O. Ne 11. 3HaKOMCTBO C COETUHEHUSIMHU AJTIOMUHHUS.

IIpoexTHas padora Ne 4. « AmomuHuii — Metamn XXI Bekay.

Kenezo. Haxoxnenue B ipupose. CBOMCTBa elesa.

IIpoexTHas padora Ne 5. «Kene3zo — s1neMEHT IMBUIU3AIUN U
KUZHIY.

Coenunenus xenesza. JI. O. Ne 12. 3HakOMCTBO ¢ pyaamMu
JKenesa

IIpakTnyeckas padora Ne 7. Penienue skcniepuMeHTaIbHbIX
3a1a4 1o teme «MeTajusl 1 ux

COCOAMHCHUA.

O06o00611IeH1E U cucTeMarn3ays mo teMe «O0IIre cBoiicTBa
METAJJIOBY

KonTpoabnas pa6ora Ne 3 no teme «O0mme cBoiicTBa
MeTaJLII0B»

3. O030p
BAXKHEHIIINX
OpPraHuYecKux

BelIeCTB

Oprannueckast XuMusi. YIpoIlleHHas KJacCUpUKaIHs
OpPraHUYECKHUX COEIMHEHUH.

Yresogopoabl. JI. O. Ne 13. 3HakoMCTBO ¢ yriiém, He(ThIO,
IPOJIyKTaMU NepepaboTKH

Kucnoponconepxaiiye opraHuueckie COeIMHEHUS: CIIUPTHI,
KapOOHOBBIE KUCIIOTHI, CIOKHBIE (DUPBI, )KUPHI, YTIEBOJIbI

AMUHOKUCIIOTEL. benku.

[Tonumepsl.

KontpoabHasi padora Ne 4 (uTorosasi) 3a kypc 9 kiacca

3aKJIIOYUTENBHBIA YPOK

ok | ek [ |




[Ipunoxenue 1.
8 knace

Kontpoabnas padora Nel
no teme: «IlepBoHayajbHbIe XUMHYECKHE TIOHSATHS

Bonpocsl yacTu A UMEIOT OIMH NPaBUJIbHBIA BapHaHT OTBETA.
Bonpocsl yactu B cocTaBiieHbl Ha MMOMCK COOTBETCTBHUS, & TAKkKe BOMPOCHI, UMEIOIINE HECKOIBKO
BAapHUAHTOB OTBCTA.

BapuaHT onleHUBaHUA CJIEAYIOLIMIA:

1. Kaxnoe 3amanue yactu A onenuBaercs 0,5 6amiom, 3aaanus yactu B oneHuBaroTcst

T QepeHIrpPOBaHO: MOTHOCTHIO MPaBUIIbHBINA OTBET — 1 Oaia, U3 Tpex OTBETOB MPABHIBHBIX TOIBKO
2 — 0,5 6aym. 3aganue yactu C onenuBaetcs nuddepenmuporanno: ot 0,5 go 3 6amos. [Tocne
BBITNIOJTHEHUS pabOThI IPU MPOBEPKE OAUIbI MPABUIBLHO BHIIOJHEHHBIX 3a/1aHUi CYMMUPYIOTCS, TAKUM
00pa3oM, moy4yaeTcsi IepBUYHBINA Oasll.

2. CornacHo TpeOOBaHMSIM K YCBOCHHIO 3HAHUH, IEPBUYHBIN 0aJlT IEPEBOAUTCS B IPUBBIYHYIO
CUCTCMY OLICHUBAHUAA:

[TepBuunsiii 6amn OnieHka B ATHOATUTBHOM CHCTEME

8-95

6-74

3-53

0-22

Bapmuanr 1

YacTtb A. BoIOpaTh 01MH BapHAHT OTBETA

A 1. BemecTtBoM sBiIAETCS:

1) Cron

2) Bona

3) Karust pocst

4) Pyuka

A 2. XUMUYECKUM SIBJICHHEM SIBISETCS

1) mpuroroByieHUE MOPOIIKA U3 KyCKa Mela

2) BO3rOpaHne CIUYKH

3) nnaBieHUE Keles3a

4) ucnapeHue BOAbI U3 BOJOEMA

A 3. CMmechlo siBIIsIeTCA

1) Bomopon 2) xene3o0 3) AMCTWIIUPOBAaHHAS Bosa 4) MOpCKasi BO/ia

A 4. [IpoCThIM BEILIECTBOM SABJISIETCS

1) Boma - H,O 2) okcun kanusi- K,O 3) Kucnopog - O, 4) xnmopup xanus - KCl

A 5. BaJIeHTHOCTbB, paBHYIO YETHIPEM, a30T MPOSBISET B (hopMyIie:
NH; 2) NO; 3) N,O 4)NO

A 6. HanGomb111y10 OTHOCUTENHHYIO aTOMHYIO MacCy UMEET

1) yrnepon 2) kucnopon 3) sxene3o 4) AntoMUHAN

Yacrs B

B 1. YcranoBuTe COOTBETCTBUE MEXKIY OIPEACIEHUEM U YCIOBHBIM 0003HAUCHUEM.

OINPEAEJIEHME OBO3HAYEHUE

A) 2otnenbHbIX atoMa kuciopoza 1) 30,

b) 1 monekyna kucnopozga 2) O

B) 3 monekynsl kucnopona 3) O

420

B 2. PaccraBbre K03(h(pUIIMEHTHI B ypaBHEHHSX CIEAYIOIIUX PEAKIIUN



CI'203 + Al = A1203 +Cr 2) KC]O3 = KCI + Oz 3) Fe + 02: FC304

B3. [TocienoBarenbHOCTH ACHCTBUI ITPU pa3JIEJICHUNA CMECH caxapa U JIPEBECHBIX OMUIIOK
CJEeIYIOLAs:

1) pacTBOpeHuE B Bosie

2) BbIlIapyBaHue

3) dunbTpoBaHmE

4) neperonka

5) oTcTauBaHue

OtBet: (B otBeTte 3anmummuTe MU phl, COOTBETCTBYIONINE MTOCIEIOBATEIIHHOCTH ICHCTBHIA)
Yacrs C

C1. Maccoas nons kucinopoaa B okcunae pochopa P,Os paBaa %.

Bapuanr 2

Yacrtb A. BoIOpaTh 01MH BapHAHT OTBETA

A 1. Boibepute BelecTBo U3 NpeasioKeHHbIX OTBETOB:

1) Kycouek caxapa

2) XKenesHslil rBO31b

3) AnroMUHHN

4) ByTbLiKa ykcyca

A 2. XUMUYECKUM SIBJICHUEM SIBISETCS

1) npurorosneHue yas

2) 1miaBjieHUE CTEKIIa

3) nmo3eneHeHre OPOH30BOTO MAMSITHIKA

4) 3amep3aHue BOJIbI B BOAOEME

A 3. CMmechio sBIIsI€TCA

1) xkucnopon 2) MoJIOKO 3) atoMUHUHN 4) TUCTUIUIMPOBAHHAS BOJA

A 4. TIpocTbIM BEIIECTBOM SIBIISIETCS

1) kpemueseM - Si0;

2) okcup Hatpus - Na,O

3) Bopopon - H,

4) xnopun 6apus - BaCl,

AS. BanentHocth Xpoma B coenqunennu CrO; paBHa:
22)33)44)6

A 6. Han6071b111y10 OTHOCUTENBHYIO aTOMHYIO Maccy UMEET
1) xene3o 2) Bomopon 3) cepa 4) CBUHEIL

Yacre B
B 1. PaccraBpre K03(h(pUIIMEHTHI B ypaBHEHHSX CIEAYIOIINX PEAKIIUN
1) ALOs; + Mg =MgO + Cr 2) Fe+ HCl1 = FeCl, + H,0O 3) Cu + O,= Cu,O

B 2. YcranoBuTe COOTBETCTBHE MEXKIY ONPEACTICHUEM U YCIOBHBIM 0003HAYEHUEM.
OITPEAEJIEHUME OBO3HAYEHUE

A) 5 monexyn Bopopozaa 1) SH

b) 2 otnenbHbIX aTtoma Bogopona 2) 2H

B) monexyna Bomopona 3) H2

4) SH2

B 3. [locnenoBatebHOCTD IEUCTBUM MPU PA3CICHUN CMECH COJIM U APEBECHBIX OMWIOK CIEAYIOIIAs:
1) neperonka

2) BBIITApUBAHUE

3) dunbTpoBaHue

4) pacTBOpeHHE B BOJIC



(98]

5) xpomarorpadus

Ortger: (B otBere 3anumute 1udpol, COOTBETCTBYIOIINE MTOCIEI0BATEILHOCTH ICUCTBUN)
Yacts C
C 1. Maccoas oy kuciopoja B okcuae cepbl SO, paBHa %.

KonTpoubHas padora Ne 2 mo remam «Kucaopon», «Boxopon», «Boga. PacTBopsi».

Bapuanr 1
3aganue 1 (1 6amn). Kakum cuMBOI0M 0003HAYAIOT JIEMEHT KHCIOPO?
3apanmne 2 (1 6a/mn). Kakum cuMmBOsIOM 0003HA4aI0T aTOM BOJI0poia?
3aganue 3 (2 0am1a). YCTraHOBUTE COOTBETCTBUE MEXKy UCXOAHBIMU BEILIECTBAMU U MPOLYKTAMU
peakuuu.
A) 4P+50,—
b) 4A1+30,—
B)FeO+H,—
1)P,0s
2) 2P,0s
3) 2A1,0;
4)AL0;
5)Fe+H,0
6)FC+H2+02

3ananmue 4 (3 6aqua). BeiOepute BepHbIC YTBEPKICHUS.

Bopa pearupyeT ¢ akTHBHBIMU MeTaJlIaMH, TAKUMHU KaK KaJIUW U KaJlbLUH, C 00pa3oBaHuEM
OKCHJIOB M BOAOPOAA.

Bopa pearupyeT ¢ akTUBHBIMU MeTaJlIaMH, TAKUMHU KaK KaJIUW U KaJlbLUH, C 00pa3oBaHuEM
TUIPOKCUIIOB U BOAOPOAA.

Bopa pearupyet nouru co BceMu OKCHIaMU METaJJIOB C 00pa30BaHUEM TUIPOKCUIOB.

Bopna pearupyet moutu co BceMH OKCHIaMH METAJIJIOB ¢ 00pa30BaHUEM THAPOKCUIO0B U
BOJIOPOJA.

PacTBOpBI — 3TO HEOAHOPOAHBIE CUCTEMBI, COCTOSIINE U3 MOJIEKYJI PACTBOPUTEIS U YaCTHIL
pacTBOPEHHOTO BENIECTBA.

CycnieHsus — 3To B3BECh, B KOTOPOI MEJIKME YaCTULIbI TBEPAOIO BEIIECTBA PABHOMEPHO
pacnpeziesieHbl MeXKAY MOJIEKYJIaMH BOBI.
3apganue S (3 0amna). Onpenennure MacCOBYIO JI0JIIO COJIM B pacTBOpe, ecinu 10 T conu pacTBOpUIN B
190 r BoApBL.
Kpumepuu oyenusanus:
Ommemxa «5» - 10 6annos;
Ommemxa «4» - 7 — 9 bannos,
Ommemxa «3» - 5 — 6 b6annos.

Bapmuanr 2

3aganue 1 (1 6amn). Kakoit xumMuyeckuit aneMeHT Haubomee pacupocTpaHEéH B 3eMHOM Kope?
3apanme 2 (16a/1). Kakoit xuMuyeckuil 35ieMeHT HanboJiee pactupocTpanéH Bo Beenennoi?
3apanme 3 (2 6a/u1a). YCTaHOBUTE COOTBETCTBUE MEK]Ty UCXOJHBIMH BEIIECTBAMHU U MPOLYKTAMU UX
B3aMMOJICHCTBUS
A) 2Na+2H,0—
B) Na20+ H20—>
B) NaZO+H2—>
1) 2Na+H,O
2) 2NaOH+H,
3)2NaOH
3ananue 4(3 6as1a). Boibepure BepHbIE YTBEPKACHUS.

OTHOCHUTENBHAS aTOMHAsI Macca KUCJIopo/a paBHa 15 a.e.m.

OTtHocuTenbHAs MOJEKYISIPHAs Macca KHCIopo/ia paBHa 32 1/MOJb.

MaccoBas noins Bogoposa B Bojae coctapisier 10%.



Bognopon nerue Bo3myxa.

Kucnopon Tsoxenee Bo3ayxa.

Bosznyx conepxut 79% kucinopozaa no o0bEMy.
3ananme 5 (3 6amua). MaccoBas qomst conu B pactBope paBHa 0,2. Omnpenenure Maccy COIH, KOTopast
conepxurcs B 150 r pacTBopa.
Kpumepuu oyenusanus:
Ommemxa «5» - 10 bannos,
Ommemxa «4» - 7 — 9 b6annos,
Ommemxa «3» - 5 — 6 bannos.

KonTpouabHas pa6ora Ne3 «OcCHOBHBIE KJIaCChl HEOPTAHMYECKUX COeTMHEH Ui

Bapuanm 1.
[Tpu BeinonHeHuH 3aaHuil Ne 1-6 BpiOepuTe OJIMH NMPaBUIbHBINA OTBET.
1. K xuciaoraM OTHOCUTCS KaKJI0€ U3 JIByX BEIIECTB:
l.
2. st, Na2C03 2) KzSO4, Nast4 3) H3P04, HNO3 4) KOH, HCI

2. Tuppoxcuny memu (II) coorBeTcTBYET hopmymna:
1. CuO 2) Cu(OH), 3) CuOH 4) CuO
3. Oxcun yrnepoaa (IV) pearupyer c:

1. Tmapokcumom Gapus 3) cepHOil KUCTOTOM
2. Kucnopogom 4) oxcunom cepsl (1V)

4.  I'mppoxcun Kajus pearupyer c:

1. HCI 2) Na,O 3) Fe(OH), 4) CaCO;
5. A30THas KHMCIIOTAa PEarupyeT ¢ KaXkIbIM U3 JBYX BEILECTB:
1. SiO,u Fe 2) CuSOs u SO 3) NaCl u HCI 4) Zn u KOH

6.  KapOonar kanus pearupyer c :

1. Oxcunom Hatpus 3) marauem
2. CepHOl KHCIOTOM 4) azoTom

OtBeramu K 3aaHusAM Ne 7-8 sIBIISieTCs ITOCIIEI0BATEIbHOCTD (P, KOTOpasi COOTBETCTBYET JIHOO
HOMeEpaM MpaBWIbHBEIX 0TBeTOB ( Ne7), mnbo OykBam ABB, pacnonoxeHHBIM B JieBoM cromone (Ne8).
3anummTe nojay4eHHble HU(PHI B COOTBETCTBYIONIEM MOPSIIIKE.

7. B pesynbpTaTe B3anMOJEHCTBHS THIPOKCHIA KAJIBIU U KapOOHaTa Kajusi 00pa3yroTcs
BEIIIECTBA, OTHOCSIUECS K Kilaccam/TpyInam:

1. KuciaoTHBIN OKCcUI
2. OCHOBHBII OKCHUI

3) kucioTa 4) ocHOBaHUE 5) conb
8.  YcraHoBHUTE COOTBETCTBUE MEXKIY (POPMYJION MCXOAHBIX BEIIECTB U MPOTYKTAMU PEAKIIUMA
@opMyJIbl BEILIECTB ] IIpoyKThl B3aUMOACUCTBUS
A) Mg + HCI — 1) MgCl,
B) Mg(OH)z + COz — 2) MgClz+ H2
B) Mg(OH), + HCl — 3) MgCl,+ H,O

] 4) MgCO; + H,




! 5) MgCO; + H,O \

A b B

IIpy BHITONHEHHH 3a1aHmi Ne9 — 10 0IpOOHO 3AMKMIIHTE X0 er0 PELICHHS ¥ IIOTy4YeHHbIH Pe3y/IbTaT |

9. CocTaBbTe YpaBHEHUSI XUMHUYECKUX PEAKIIAM, COOTBETCTBYIOIIUX CXEME, HA30BUTE BCE
BelllecTBa:

S — SOz — HzSO3 — Nast3

10.  Kaxkas macca cynbdara 6apust oopasyercs rpu B3aumoseiicteuu 20,6 T okcuia 6apus ¢
JOCTATOYHBIM KOJIMYECTBOM CEPHOM KHCIIOTHI?

Bapuanm 2.

[Ipu BeinosnHeHUH 3aaaHul Ne 1-6 BbIOEpUTE O/IMH IPABUIIBHBIN OTBET.

1. K ocHOBaHMSM OTHOCHUTCS KaXKJ10€ U3 ABYX BCILICCTB
1.

H>S04,H,CO;5

Kzo , Nazs

Ca(OH)z, H,Si05

KOH, Cu(OH);

Nl

2. KpeMHUEBOI KHCIIOTE COOTBETCTBYET opMyIia

H,S0;
H,Si105
H,S
Si0,

Nk

[98)

4, OKCI/I,[[ 6ap1/1;1 pearupyer ¢ KaXJIAbIM U3 NIBYX BCILICCTB

NaOH, CO0,
NzOs, HzSO4
Cu(OH),, HCI
S0;, CaO

Nk v

5.
6. I'unpoxcun xenesa (II) pearupyer ¢

OKCHUJIOM KaJIus
TUIPOKCHUIOM MarHusI
CEpPHOM KUCIOTOU
okcuaoM meau (I1)

M S

7.
8. DochopHast KUCIIOTa pearupyeT ¢ KaKIbIM U3 JIByX BEIICCTB

1.

2. Na,0 u CaCl,
3. COz nu KZSO4,
4. BaO u H,Si0;
5. Agu Cu(OH),

10. Cynb(ar HaTpus pearupyer ¢



XJIOPUAOM Oapwst

MEJIBIO

TUAPOKCUAOM AITFOMUHUS
YIJIepoaAOM

SNh WD -

OtBeramu K 3aaHusM Ne 7-8 sBisieTCsl OCIEJ0BAaTEIbHOCTh LU (P, KOTOpasi COOTBETCTBYET JINOO
HOMeEpaM MpaBWIbHBEIX 0TBeTOB ( No7), mnbo OykBam ABB, pacnonoxeHHBIM B JieBoM ctomome (NeS).
3anuiuTe MoJyyeHHble LU Pbl B COOTBETCTBYIOLIEM MOPSIIKE.

11.B pesynbTaTe B3auMOACHCTBUS CEPHOM KUCIOTHI M HUTpaTa Oapusi 00pa3yroTcs BEUIECTBA,
OTHOCSIIHNECS K K1accaM/Tpynnam

1.

2. KHUCJIOTHBIM OKCHJT
3. OCHOBHBIHA OKCHI
4. kwuciora

5. OCHOBaHHE

6. coub

12.

13. YcraHoBUTE COOTBETCTBUE MEXKIY (POPMYJION MCXOTHBIX BEIIECTB U MPOTYKTAMHU PEAKIIHIMA:
@PopMyJIbl BEIIECTB [IpomyKThl B3aUMOAECUCTBUS
A) /n + HzSO4 — 1) ZH(OH)z + Clz
b) ZnO + HCl — 2) ZnCl, + H,O
B) Zn(OH), + HCI — 3) ZnSO, + H,O

4) ZnS +H,0
5) ZHSO4 + Hz
A b B

[Tpu BemoaHeHuu 3ananuii No9 — 10 moapoOHO 3aMUIIMTE X0 €0 PEHICHHS M MOJTYUYEHHBIN pe3ybTaT |

14. CocraBbTe YpaBHCHHUA XUMUYCCKUX peaKHHﬁ, COOTBCTCTBYHOHIUX CXECMC, HA30BHUTC BCC
BC€IICCTBA:

Na — Na,O — NaOH — Na,SO,
10. Kakas macca kapOoHaTa KaibIusl 00pazyeTcs mpu B3auMoeicTBuu 21,2 T kapOoHaTa HATpUs
C JIOCTaTOYHBIM KOJIMYECTBOM PACTBOpPa THAPOKCHUIA KaIbI[Usi?
Bapuanm 3.

[Ipu BoinosnHeHUM 3aaaHul Ne 1-6 BbIOEpUTE OIMH IPABUIIBHBIN OTBET. |

1. K comsam oTtHOCHTCSA KaXKI0€ U3 IBYX BCLICCTB

1.
2. Kzs, Na,0
3. H>S04, NH;
4. N3.2Si03, KN03
5. KCI, Ca(OH),
2.
3. Cymedary menu (II) coorBeTcTBYET hopMyia
1.
1)Cu,S04 2) CuSo0,4 3) CuS 4) CuO
4. Oxcun docdopa (V) pearupyer ¢



1)0, 2) Na,S04 3)HCI 4)H,0

5.

6. Ilpu B3auMoaeicTBUU T'HAPOKCUIA KaJIHsl C COISIHOM KHCIOTON 00pasyroTcs
l.

2. CoJIb U BOJOPOJ

3. coJb U BOOA

4. okcuJ HEMeTajula U OCHOBAHUE

5. OKcHJA MeTajla U KUCJIoTa

7.

8. B peakuuto c pactBopom H,S04 BcTymaeT kaxaoe U3 IByX BEILIECTB
l.

2. oxcup yrinepona (1V) u menp

3. oxcun meau (I1) u pocdopnas kuciaora

4. xJjopuja HaTpUs U OKCHUJL KPEMHUS

5. xeneso u xyuopuz Oapus

10. PactBop HuTpara xene3a (I1I) pearupyer ¢

1.

2. TUJPOKCUIIOM KaJIHsI
3. OKCHJIOM MarHus

4. cepebpom

5. cepon

OTtBeramu K 3aaHusM Ne 7-8 sBJsieTCsl IOCIEe0BaTEIbHOCTh (P, KOTOpasi COOTBETCTBYET JINOO
HOMepaMm NpaBUiIbHBIX 0TBETOB ( No7), 1o OykBam ABB, pacronosxeHHbIM B 1eBoM cTonO1e (Ne8§).
3anuiuTe noJy4yeHHble LU Pbl B COOTBETCTBYIOLIEM MOPSIKE.

11. B pesynpTare B3auMOACWCTBHS THUIApOKcHma Oapus u okcuma yriepona (IV) obpasyrorcs
BCIICCTBA, ABJIAIOIIUCCA

METAaJIJIOM
HEMCTaJIJIOM
OKCHUIOM
OCHOBAHUECM
COJIbIO

S e

8. YcraHOBUTE COOTBETCTBUE MEXTY (POPMYIIO HCXOMHBIX BEIIECTB M MPOYKTAMHU PEAKITUH

DopMyJIbl BENIECTB [IpoayKThl B3aMMOICHCTBUS
A) Al + H,SOs — 1) AICI; + H,O
B) A1203+ H2SO4 — 2) AI(OH)3+ Clz
B) A1203 + HCl — 3) Ale3 + H20
| 4) AL,(SO,); +H,
| 5) Al,(SO,); + H,O
A b B

ITpu BemmoaHeHnn 3ananuii No9 — 10 moapoOHO 3aMUIIMTe X0 €ro PEIICHHS M MOJYYEHHBIN pe3yIbTaT |

9. CocraBbTe ypaBHEHHSI XUMUYIECKUX PEAKIINi, COOTBETCTBYIOIINX CXEME, Ha30BUTE BCE BEIIECTBA:
C - CO,— X — K,CO;
10. Kakas macca xJyopuaa HaTpusi oOpa3yeTcsl IpH B3auMOJCHCTBHH 15,5 T Okcuaa HATpHs C
JOCTATOYHBIM KOJIMYECTBOM PACTBOPA COJITHOW KUCIIOTHI?
Bapuanm 4.



[Tpu BeimosniHeHnu 3aanuii Ne 1-6 BoiOepuTe OIMH NPaBUILHBINA OTBET.

—_—

1. B kakoM psimy mpeacTaBiIeHbl TOJIBKO (POPMYIIBI OKCHIA, KUCIOTHI U OCHOBAHUS?

1.

2. HzS, CUO, N3.2C03

3. KzSO4, PzOs, NaOH

4. Ba(OH)z, HNO3, Nazo

5. HsP04, KC1, CaO

2.

3. ®ocdoary xkenesa (II) coorBercTBYET hopmya

I)Fez(P04)3 2)Fe3(PO4)2 3)FC(PO4)2 4)F€P04
4. Oxcup azota (V) pearupyer ¢ KaxIbIM U3 ABYX BEIECTB

1. CO0,, KCI1 2)H;P0., SO 3) HCIL, O, 4) Ca0, Ba(OH),

5. FI/II[pOKCI/II[ AJIFOMUHUSA BCTYIIACT B PCAKIINIO

N —

ropeHust  2)pas3yioKeHUs 3)c oxkcumom meam (II)  4) ¢ kapOoHATOM KaIbIUS

o

7.  XJIOpOBOIOPOJHASA KHCIOTA HE pearupyer ¢

cepeOpoM U TUAPOKCHIOM KaJTHS

HUTPATOM cepedpa U THIPOKCUIOM MarHus
cBUHIOM U okcuoM Meau (II)

okcuaoM yriaepona (IV) u xnopugom Gapust

Sl e

8. B peaxmuro ¢ pactBopoM cyibdara IMHKA BCTyHaeT

1.
2. TUAPOKCUJ HaTpus  2)a30THas KUCIOTa 3) menp 4) azot

OtBeramu K 3aaHusM Ne 7-8 sBisieTcsl OCIEeJ0BAaTEIbHOCTh LU (P, KOTOpasi COOTBETCTBYET JINOO
HOMeEpaM MpaBWIBHBIX 0TBeTOB ( No7), 6o OykBam ABB, pacnonoxeHHBIM B JieBoM ctomome (Ne§).
3anuiuTe nojiyyeHHble LU pPbl B COOTBETCTBYIOLIEM MOPSIIIKE.

7. B pe3ynbraTe B3auMoaeiicTBusl HUTpara cepedpa u pocdopHOi KUCIOTE 00pa3yroTcs

BC€IICCTBA, OTHOCAIIHUECCA K KJIaccaM/rpynnaM:
l.

2. KucnoTHsiii okcnpg
3. OCHOBHBINA OKCHJT
3) kuciota
4) ocHOBaHHUE
5) conb

I1.

8. YcTaHOBHUTE COOTBETCTBUE MEXKIY (POPMYJION MCXOIHBIX BEUIECTB M MPOITYKTAMHU PEAKITHI

@opMyiIbl BEILIECTB ] IIpoyKThl B3aUMOACUCTBUS
A) Fe + HCl — 1) FeCl, + H2
b) FeO + HCl— 2) FeCl;+ H,
B) Fe(OH); + HCI — | 3) FeCl, + H,O
| 4) FeCl; + H,O

\ 5) Fe(OH), + Cl,




\ 6) Fe(OH); + CL \

A b B

IIpy BHITONHEHHH 3a1aHmi Ne9 — 10 0IpOOHO 3AMKMIIHTE X0 er0 PELICHHS ¥ IIOTy4YeHHbIH Pe3y/IbTaT |

9. CocTaBbTe ypaBHEHHS] XUMUYECKUX PEAKIIMI, COOTBETCTBYIOIINX CXEME, HA30BUTE BCE
BELIECTBA:

Ca—>X— Ca(OH)z —> C&}(PO4)2
15. Kakas macca cynbdara amoMuHHs oOpasyercss mnpu Biaumozenctun 40,8 r oxcuga
QITIOMHHHUS C JOCTAaTOYHBIM KOJMUECTBOM CEPHOM KUCIOTHI?

TectoBas padora Ne 1 no teme «Ileprnoauyeckuii 3aK0H U NepHOIUYECKAS CHCTEMA
xuMHu4uecknx yieMenToB .. MenaeeeBa»

Bapuanr Ne 1

Al. VY artoma cepbl UUCIIO 3JEKTPOHOB HA BHEIIHEM YPOBHE U 3aps] sipa paBHbI

COOTBETCTBEHHO

1)4u+16 2) 6 m+32 3)6u+16 4)4u+32

A2. Cx0IHO€ CTPOEHUE BHEIIHETO AJIEKTPOHHOTO CJI0Sl UMEIOT aTOMbI MBIIIbSIKA U
1) docdopa 2) cenena 3) repmaHus 4) BaHagus

A3. B psany XMMHUYECKHX JIEMEHTOB:
amrOMHUHHH—KpeMHuii—dochop—cepa
BBICIIIAs CTETICHb OKUCIICHHS

1) yBenuuuBaercs 3) He UBMCHSETCS
2) yMeHbIIaeTCs 4) cHavana yBeIMUMBAETCS, a IOTOM
YMEHBILIAETCS
A4. TlputspkeHre IeKTPOHOB BHEIIHETO CJIOA K SAPY YBEJIMYHUBAETCS B Py
1) Si-P-N 2) S-P-As 3) Na-K-Rb 4) Si-Ca-K

AS. B psany Be-B-C-N npoucxomur
1) yBenuueHnue paguyca aToMOB
2) yBeIMYEHHUE CUJIbl IPUTSKEHNS BAJICHTHBIX 3JIEKTPOHOB K SIIPY
3) yMeHbIIEHHE AIEKTPOOTPULIATEIbHOCTH
4) yMEHbIIIEHUE YUCIIa BaJICHTHBIX 3JIEKTPOHOB
A6. B nopsiike ycuineHuss HeMETaJIIMYECKUX CBOMCTB PacloI0KeHbI

1) S-Se 2) Se-Br 3) Br-1 4) I-Te
A7. Haubonpimmii paanyc y atoma
1) 6poma 2) uuHKa 3) xanbuus 4) repmaHus
AS8. HaunOonb1ueit BOCCTAaHOBUTENBHONW aKTUBHOCTBIO 00J1a1aeT
1) Si 2)P 3)S 4)Cl1

A9. Beicumii okenp coctaBa 90 00pa3yloT BCe JIEMEHTBI

1) IV A rpynmnst 2) IIA rpynmst 3) IV nepuona 4) II nepuona
A10. TTo HomMepy neproAa MOXKHO ONPENETUTh

1) xonu4ecTBO 2JIEKTPOHOB HA BHEIIHEM YPOBHE aToMa  3) 3apsf sipa aToma

2) KOIIMYECTBO BCEX JEKTPOHOB B aTOME 4) 4nci0 SHEPreTUYeCKUX YPOBHEN B
aToMme

All. CkonbKO PHEpreTUYECKUX YPOBHEN B aTOME CKaHUs?
1 2)2 3)3 4)4
A12. Ouenure npaBUIBHOCTb CYXJI€HUN
A. Mertaminyeckre 1 BOCCTAHOBUTENBHBIE CBOMCTBA AJIEMEHTOB B IVIaBHBIX MOArPYyIIax ¢
POCTOM 3apsija s1pa yBeIUYUBAIOTCS.
b. B nepuoze ¢ poctoM 3apsa siipa OCHOBHBIE CBOMCTBA OKCUIOB U THIPOKCHIOB
YBEITUYHBAIOTCSL.
1) BepHO TONBKO A 2) BepHO TONBKO b 3) BepHbl 00a cyxxaeHust  4) oba
CYKJICHHsI HEBEPHBI

A13. Haubosee CHIIBHBIMU OCHOBHBIMH CBOMCTBaMH 00J1a/1aeT THIPOKCH]T
1) KOH 2) NaOH 3) RbOH 4) CsOH



Al4. KucnorHsle cBoiicTBa HanOoJsiee BhIPAKEHBI y
1) Br207 2) SeO3 3) As205 4) GeO2
B1. B pany xumuueckux aneMeHToB Na — Mg— Al:
1) yMeHbIIAIOTCS 3apsijibl SA€p aTOMOB
2) yBEIMUYUBAETCS YUCIIO HJIEKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM CIIOE
3) yMeHbLIaeTCsl 3JEKTPOOTPULATEIbHOCTh
4) yMeHbILIaeTCs painyc aTOMOB
5) ycunuBaroTCs METaJJINYECKUE CBOMCTBA
B2. B pany xumuueckux neMeHToB F— Br — I:
1) Bce nyieMeHThl UMEIOT BBICIIYIO CTENIEHb OKUCIIEHUS, PABHYIO HOMEPY I'PYIIIIbI
2) ocna0OeBaroT HEMETaJUINYECKUE CBOICTBA
3) yBeIMYHMBACTCS BBICIIAS CTETICHb OKUCIICHUS
4) yBeIMUUBAETCS PaIUyC aTOMOB
5) 0OpasyroT neTyune BOAOPOIHBIE coeAuHEHUs ¢ oOmmei dhopmynon HO
16. BapuanT Ne 2
A1l. Yucno 371eKTpOHOB B aTOME aproHa paBHO YKCIY AJIEKTPOHOB B MOHE

1)Ca* 2) Al°* 3)Na ™ 4)F~
A2. CxomHOE CTPOCHHUE BHEITHETO AJIEKTPOHHOTO CJIOS UMEIOT aTOMBI KPEMHUS U
1) docdopa 2) cenena 3) repmaHus 4) BaHagus

A3. B psany XMMHUECKHX 3JIEMEHTOB:
aTIOMHHH—KpeMHnH— (pochop—cepa paauyc atoma

1) yBenuuuBaercs 3) He u3MeHsieTcs
2) yMeHbILaeTCs 4) cHayaja yBEJIMYUBACTCS, a IOTOM
YMEHBIIIAeTCS
A4. CriocoOHOCTH OTJIaBaTh 3JEKTPOHBI YBeJIMYUBAETCH B Py
1) Si-P-S 2) S-P-Cl 3) Na-K-Rb 4) Ca-K-Na

AS. B psany Be-B-C-N npoucxogur
1) yBenuyeHue paanyca aToMOB
2) yMeHbILIEHHE CUJIbI IPUTSKEHUS BAIGHTHBIX AJIEKTPOHOB K SAPY
3) yBeIMYECHHE IEKTPOOTPHUIIATEIIBHOCTH
4) yMeHbIlIEHHE YKCIIa BaJICHTHBIX 3JIEKTPOHOB
A6. Metannuueckue CBOWCTBA YCUIIUBAIOTCS B ALY

1) Mg-Ca-Ba 2) Na-Mg-Al 3) K-Ca-Fe 4) Se-Ca-Mg
A7. HanbombI1y10 2HEPTUI0 HAJ0 3aTPATUTh HA OTPHIB AJIEKTPOHA OT aToMa
1) cepor 2) KpeMHHUs 3) xanbuus 4) MBIIIbsIKA

A8. OueHute NpaBUIBLHOCTD CYKIACHUN
A. B rmaBHOM OATPYyIIE ¢ pOCTOM 3apsijia siapa MPOUCXOIUT OciaabIeHne KUCIOTHBIX
CBOWCTB TMAPOKCHUJIOB.
B. B nepuoze ¢ poctoM 3apsia spa NPOUCXOAUT YCUIICHHE HEMETAINTUIECKUX CBONCTB
DIIEMEHTOB.
1) BepHO TONBKO A 2) BepHO TOJBKO b 3) BepHbl 00a cyxaeHust  4) oba
CYXJICHUS HEBEPHBI
A9. Haubonee cunpHBIMU OCHOBHBIMHU CBOWCTBAMU 00JIaJ1aeT THAPOKCH]T

1) docdopa 2) KaJbIus 3) maruus 4) 6apus
A10. DnemeHT, NposBIAIOIINN Hanboiee IPKO BHIPaKEHHbIE METANINYECKHE CBOMCTBA
1) Al 2) Mg 3)Na 4) Si
All. B panry B>C—N—O okucnurenbHble CBOMCTBA
1) ocnabeBaroT 2) yCUITUBAIOTCS 3) HE UBMEHSIOTCS 4) U3MEHSIOTCS
NEPUOINYECKU
A12. B rmaBHbIX NOArpYyNIax ¢ MOBBIIIEHUEM MOPSAIKOBOIO HOMEPA METANINYECKUE CBOWCTBA
3JIEMEHTa
1) ycunuBatotcs 2) ocnabeBaroT 3) HEe U3MEHSIIOTCS 4) U3MEeHAITCA
NEPUOINYECKU
A13. B psny Na—K—Rb—Cs cnocoOHOCTh METaIIOB OT/AAaBATh 3JIEKTPOHBI
1) ocnabeBaet 2) ycunuBaeTcs 3) He U3MeHseTcs 4) u3meHsiercs

NEPUOANICCKHU



Al4. DnemeHT, B aTOME KOTOPOI'O Ha BHEILIHEM YPOBHE HAaXOAUTCS YETHIPE NIEKTPOHA
1) 6epuiuit 2) TuTaH 3) repmaHuit 4) dbocdop
B1. B psany xumnueckux snementoB Li — Be — B:
1) yMeHbIIAIOTCS 3apsijibl SA€p aTOMOB
2) yBEIMUYUBAETCS YUCIIO HJIEKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM CIIOE
3) yMeHbLIaeTCsl 3JEKTPOOTPULATEIbHOCTh
4) yMeHbILIaeTCs painyc aTOMOB
5) ycunuBaroTCs METaJJINYECKUE CBOMCTBA
B2. JIns anemMeHTOB 3-ro nepuoja XapakTepHbl
1) ymeHblIEHHE pajJuyca aToMa IIPH YBEIMUEHUU 3apsiia sapa
2) OZIMHAKOBOE YHUCIIO BAJCHTHBIX 3JIEKTPOHOB
3) 0OIMHAKOBOE YMCIIO AJIEKTPOHHBIX YPOBHEHN Y aTOMOB
4) yBenuueHHe KUCIOTHOTO XapaKTepa BBICIINX MMJIPOKCHI0B, 00pa30BaHHBIMU 3TUMHU
AJIEMEHTaMU
5) OAMHAKOBOE arperaTHoe COCTOSHUE MPHU OOBIYHBIX YCIOBHSX
17.
18. Bapuant Ne 3
Al. Yucno BaJ€HTHBIX 3JEKTPOHOB B aTOME CTPOHIIMS paBHO
1)2 2)3 3)4 4) 38
A2. Yem onpenensercs MECTO XMMHUUECKOT0 3JIEMEHTa B IEPUOANYECKON CUCTEME
J.M.Menneneena?
1) komMYecTBOM 3JIEKTPOHOB HAa BHELIHEM YPOBHE aToMa 3) 3apsoM sipa aToma
2) KOIUYECTBOM HEHTPOHOB B si/ipe 4) maccoii atoma
A3. Ilapa snemeHTOB, 00JIaJAIOMINX HAaNOO0JIee CXOMHBIMH XUMUUECKUMHU CBONCTBAMU -3TO
I)CauK 2)Nau K 3)BuC 4)CuO
A4. B xakoM psly XUMUYECKHE 3JIEMEHTBI PACIIONIOKEHbBI B OPSAAKE YObIBAHUS UX aTOMHBIX
pannycos?
I)N,C,B 2)N, P, As 3) Na, Mg, K 4)S1,C, N
AS. HaunOonb1eit BOCCTAaHOBUTENIBHONW aKTUBHOCTBIO 00J1a1aeT

1) Si 2)P 3)S 4)C1
A6. ®opmyna BbICILIETO OKCHJIA, 00Pa30BaHHOIO 3JIEMEHTOM YETBEPTOM IPYIIIbI
1) 502 2) 5203 3) 903 4) 3205

A7 B psany xumuuyeckux ieMeHToB Si— P — S
1) yBenuuuBaeTcs YUCIIO BAIEHTHBIX 3JIEKTPOHOB B aTOMax
2) yMEHBILAETCS YUCIIO BAIEHTHBIX IEKTPOHOB B aTOMax
3) yMeHbLIaeTCsl 3JIEKTPOOTPULATEIbHOCTh
4) yBeIMUYUBAIOTCS PaIUyChl aTOMOB
AS. IIpuTskeHue 37eKTpOHOB BHEIIHETO CJIOS K SAPY YBeJIU4YNBaeTcs B psiiy
1) Si-P-N 2) S-P-As 3) Na-K-Rb 4) Si-Ca-K
A9. OueHuTe NpaBUIBLHOCTD CYKIACHUN
A. DneMeHTHI IMIAaBHOM MOATrPYIIIBI UMEIOT OJJMHAKOBOE YUCIIO 3JIEKTPOHOB HA BHEIIHEM
YpOBHE
b. B riaBHBIX nmoarpymnmnax BOCCTaHOBUTENIbHAsL CIIOCOOHOCTh YCUIIMBACTCS C YMEHBIIEHUEM
paauyca aToma
1) BepHO TONBKO A 2) BepHO TOJBKO b 3) BepHbI 00a cyxxaeHust  4) oba
CYX/ICHUS HEBEPHbI
A10. Briciiasi cTerneHb OKUCIEHUS B pAAY XUMHUYECKHUX 3JIEMEHTOB XJIOp- OpoM-iioz
1) yBenuuuBaetcst 2) He U3MeHsieTcsl  3) yMeHblIaeTcd  4) U3MEHsSeTCs IepUOIUIECKI
All. B kakoM psily XUMHUYECKHE 3JIEMEHTHI PACIIONO0KEHBI B OPS/IKE YCUICHUS METAUNIMYECKUX
CBOMCTB?
1) Br-Se-K  2)Mg-Al-Si  3)N-Li-C 4)S-Cl-P
A12. B nopsake ycuiaeHHs] HEMETaJUIMYECKUX CBOWCTB PACIIONOKEHBI
1) S-Se 2) Se-Br 3) Br-1 4) I-Te
A13. Hanbonee cuiibHBIMA OCHOBHBIMHU CBOMCTBAMU 00J1a/1a€T THIAPOKCH]T
1) KOH 2) NaOH 3) RbOH 4) CsOH
A14. KucnoTtHble cBoicTBa Hanbosee BHIPAKEHBI Y



1) Br207 2) SeO3 3) As205 4) GeO2
B1. B pany xumuueckux sneMeHToB Na — Mg— Al:
1) yMeHbIIAOTCS 3apsabl sIep aTOMOB
2) YBEIMUYUBACTCS YHCIIO DJICKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM CIIOE
3) yMeHbIIAeTCsl AIEKTPOOTPULIATEIbHOCTD
4) yMeHbIIaeTCs pauyCc aTOMOB
5) yCHWIIMBAIOTCSI METAIIMUECKHE CBOMCTBA
B2. B psany xumuueckux anemeHToB F— Br — [:
1) Bce 31eMEeHThl UIMEIOT BBICIIYIO CTEIIEHb OKUCIICHUS, PAaBHYIO HOMEPY I'PYIIIIBI
2) ocnabeBarOT HEMETAUTMYECKHUE CBOMCTBA
3) yBenM4YMBaETCs BBICIIAsl CTETIEHb OKHUCIICHUS
4) yBelnuuBaeTcs paJnyc aToMOB
5) 00pa3zyroT jeTyuyre BOJIOPOJHbIE COeTMHEeHus ¢ ooeit popmynoit HO

BapuanTt Ne 4
A1l. Yucno 371eKTpOHOB B aTOME aproHa paBHO YKCIY 3JIEKTPOHOB B MOHE
1) Mg > 2) Al 3)Na " 4)Cl~
A2. CxoqHO€ CTpOEHHUE BHEIIHETO JIEKTPOHHOTO CJI0SI UMEIOT aTOMbI CEephI U
1) docdopa 2) cenena 3) repmaHus 4) BaHagus
A3. B psany XMMHUECKHX 3JIEMEHTOB:
aTIOMHHH—KpeMHnH— (pochop—cepa paauyc atoma

1) yBenuuuBaercs 3) He u3MeHsieTcs
2) yMeHbILaeTCs 4) cHayaja yBEJIMYUBACTCS, a IOTOM
YMEHBIIIAeTCS
A4. CriocoOHOCTH OTJIaBaTh 3JIEKTPOHBI YBEJIMYUBAETCH B Py
1) Si-P-S 2) S-P-Cl 3) Na-K-Rb 4) Ca-K-Na

AS. B psany Be-B-C-N npoucxogur
1) yMeHbIIIeHHE YrcTIa BaJICHTHBIX 3JICKTPOHOB
2) yMeHbILIEHHE CUJIbI IPUTSKEHUS BAIGHTHBIX AJIEKTPOHOB K SAPY
3) yBeIMYECHHE IEKTPOOTPHUIIATEIIBHOCTH
4) yBenuueHue paguyca aToMOB
A6. Metannuueckue CBOWCTBA YCUIIUBAIOTCS B ALY

1) Mg-Ca-Ba 2) Na-Mg-Al 3) K-Ca-Fe 4) Se-Ca-Mg
A7. HanbombI1y10 2HEPTUI0 HAJ0 3aTPATUTh HA OTPHIB AJIEKTPOHA OT aToMa
1) cepor 2) KpeMHHUs 3) xanbuus 4) MBIIIbsIKA

A8. OueHuTe NpaBUIBHOCTD CYKIACHUN

A. B rmaBHOM OATPYyIIE ¢ pOCTOM 3apsijia siapa MPOUCXOIUT OciaabIeHne KUCIOTHBIX
CBOWCTB TMAPOKCHUJIOB.

B. B nepuoze ¢ poctoM 3apsia spa NPOUCXOAUT YCUIICHHE HEMETAINTUIECKUX CBONCTB
DIIEMEHTOB.

1) BepHO TONBKO A 2) BepHO TOJBKO b 3) BepHbl 00a cyxaeHust  4) oba
CYXJICHUS HEBEPHBI
A9. Haubonee cunbHBIMU OCHOBHBIMHU CBOWCTBAMU 00JIa1aeT THAPOKCH]T

1) docdopa 2) KaJbIus 3) maruus 4) 6apus
A10. DnemeHT, NposBIAIOIINN Hanboiee IPKO BHIPaKEHHbIE METANINYECKHE CBOMCTBA
1) Al 2) Mg 3)Na 4) Si
All. B panry B>C—N—O okucnurenbHble CBOMCTBA
1) ocnabeBaroT 2) yCUITUBAIOTCS 3) HE UBMEHSIOTCS 4) U3MEHSIOTCS
NEPUOINYECKU

A12. B rmaBHbIX NOArpYyIIax ¢ MOBBIIIEHUEM MOPSAIKOBOIO HOMEPA METANINYECKUE CBOWCTBA
JJIEMEHTA

1) ycunuBaroTcst 2) ocnabeBaroT 3) HE UBMEHSIOTCS 4) U3MEHSIOTCS
NEPUOANYECKU
A13. B psny Na—K—Rb—Cs ciocoOHOCTh METaIIOB OT/AaBaTh 3JIEKTPOHBI
1) ocnabeBaet 2) ycunuBaeTcs 3) He U3MeHseTcs 4) u3MeHseTCs MEPUOAUIECKU

Al4. DnemeHT, B aTOME KOTOPOTO HAa BHEITHEM YPOBHE HAXOAUTCS YETHIPE ICKTPOHA



1) 6epumnnuit 2) TuTaH 3) repmanuii 4) dochop
B1. B pany xumuueckux snementoB Li — Be — B:
1) yMeHbIIAOTCS 3apsabl sIep aTOMOB
2) yBEIMUYUBAETCS YHUCIIO HIEKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM CIIOE
3) yMeHbIIAeTCsl AIEKTPOOTPULIATEIbHOCTD
4) yMeHbIIaeTCs pauyCc aTOMOB
5) ycunuBaroTcs METaJLIMYECKUe CBOMCTBA
B2. Jliia anemeHTOB 3-r0 neproja XapakTepHbl
1) yMeHbIIeHHE pajiuyca aToMa P YBEJIWYCHUU 3apsaa spa
2) OIMHAKOBOE YMCJIO BaJEHTHBIX AJIEKTPOHOB
3) 0AMHAKOBOE YKCIIO AJIEKTPOHHBIX YPOBHEH Y aTOMOB
4) yBeslnyeHHe KUCIOTHOTO XapaKTepa BhICIIUX MMAPOKCUIOB, 00pa30BaHHBIMU ATUMHU

3JIEMEHTaMU
5) 0OIMHAKOBOE arperaTHOe COCTOSIHUE MPU OOBIYHBIX YCIOBUAX
OtBeThI:
BapUAHTbI
3aaHue 1 2 3 4

Al 3 1 1 4
A2 1 3 3 2
A3 1 2 2 2
A4 1 3 4 3
AS 2 3 1 3
A6 2 1 1 1
A7 3 1 1 1
A8 1 3 1 3
A9 2 4 1 4

Al0 4 3 2 3

All 4 2 1 2

Al2 1 1 2 1

Al3 4 2 4 2

Al4 1 3 1 3
Bl 24 24 24 24
B2 245 134 245 134

Ipumeuanne: 3aganus Al-Al14 ouenuBatorcs 1 6amnom. 3aganus Bl u B2 ouenuBatorcs 2
6aymamu. CraButcs 1 6aimi, eciii B oTBeTe AomylieHa ogHa omroka. Craputcs () 6amios, eciu: a) B
OTBETE J0-
MyIIeHO 0oJiee OJTHOM OMMOKHU; 0) OTBET OTCYTCTBYET.

MaxcuMaiIbHBIH 0ajll 3a BBEIINOJHEHNE BCEX 3a0aHMIl cocTaBisIeT 18 6amnos.

Hrorosas TectoBasi pagora 3a 8 kiacc

I BapuanT

1. Macca 4 mons cynmshara menu (Cu SO4) paBHa:
a)80ro6)160T
B) 640TT) 1000 T
2. KakoBa maccoBast 10151 kuciopoa B okcuze cepsl (VI) SO5?
a) 40 % 6) 60 %
B) 100 %) 25 %




3. Xumnueckuit snemenT 1l nepuona obpasyer Boiciuii okcu coctaBa I0,. Kak pacnpenenstorces
JIEKTPOHBI B aTOME JaHHOT'O IeMeHTa?

a)2-8-8-20)2-4

B)2-8—-4r)2-8-1

4. Creniens okucienus dpochopa B coenuaennn H;PO4
a)+30)-1

B)—-31)+5

5. 13 nepeuncineHHbIX BEIIECTB BEIOEPUTE T€, KOTOPbIE UMEIOT HOHHYIO CBSI3b:
a) F, 6) SlOz

B) NaBrr) SO,

6. V13 mepedyncieHHoro HIKEe YTBEPKICHUH BEIOEpUTE BEpHOE:
a) Monekynbl a30Ta 00pa3oBaHbl KOBAJICHTHOMH MOJISIPHOM CBA3BIO.
6) Monexkysbl a30Ta 00pa30BaHbl KOBAJIEHTHON HETIOJIIPHOM CBA3BIO

B) Morekyiibsl a30Ta 00pa30BaHbl KOBAJIEHTHOM CBSI3bIO
r) Monekysbl a30Ta 00pa30BaHbl MOHHOH CBSI3bIO.

7. B ypaBHeHuu peakuuu, cxema koropoid WO; + H, — W + H,O ko dunment nepen
(opMyJ10ii BOCCTAHOBUTEJISL PABEH:

a)10)2
B)3r)4
8. Cxeme npeBpamienns S™ — S cooTBeTCTBYeT XMMHUECKOE ITPEBPALICHHE
a) SO, + CaO — CaSO0;
0) 2 SO,+ O, — 2 S0;
B) Na,SO; + Pb(NOs), —PbSO;+ 2NaNO;
r) H,SO, +2 KOH — K,SO; + 2 H,O
9. OKUCIUTETHHO — BOCCTAHOBUTENILHOM peaklue sBIseTcs:
a) Fe + Cl, — FeCls
6) SO, + CaO — CaSO0;
B) Na,O + H,O — 2NaOH
r) CaCO; — CaO + CO;

10. Hexoe BCIICCTBO COCTOUT U3 IBYX HCMCTAJIJIOB, CBA3b B €I'0 MOJICKYJIC KOBAJICHTHAsA
HEIMOJIApHadA, Ipu OOBIYHBIX YCJIOBUAX — I'as. J% 3 NEPECUNCICHHBIX HUXKC BEIICCTB BBI6CpI/ITe 9TO
B€HOICCTBO:

a) CaO 6) NaOH
B) Clz F) NH3

HToroasi TecroBasi padoTa 3a BTopoe MmoJiyroame:

I BapuanT



1. 60 r ruapokcuaa Harpus (NaOH) cooTBeTcTBYyeT:
a) 0,1 moms 6) 1 moib

B) 1,5 mouib ) 60 Mo

2. KakoBa maccoBast 10J1s1 MariHust B OKCHJIe MarHusi?

a) 40 % 6) 60 %

B) 100 % r) 20 %

3. XuMHUECKHUH 3JIEMEHT TPEThEro Mmeprosa oopasyer Beicimid okeua coctara 0. Kak
pachpeseNIIoTCs AIEKTPOHBI B aTOME JAHHOTO JIeMEHTa?

a)2-8-206)2-8-8-2
B)2-8—-1r)2—-8-3

4. KakoB XapakKTep CBOMCTB BBICIIEI0 OKCHJAa XMMHYECKOI'0 AJIEMEHTA C MOPAAKOBBIM HOMEPOM
16?

a) OCHOBHOM
0) KUCJIOTHBII
B) aM(OTepHBIN
') HecoieoOpasyromui
5. Crenens okucnenus oga B coenunennn KIOs;
a)+16)+3B)+51r)+7
6. Kakue u3 nepeyrcieHHbIX BEIIECTB UMEIOT KOBAJICHTHYIO CBSI3b (TIOJIAPHYIO U HEMOJSIPHY0)?
a) NH;0) Mgz N;
B) CaOr) I,
7. VI3 mepeunclieHHbIX HIKE YTBEP KICHUH BbIOEpHUTE BEPHOE:
a) Monexkynbl okcuaa cepsl (VI) o6pa3zoBaHbl KOBaJICHTHOM MOISPHON CBSI3BIO.
0) Monexynbl okcuaa cepbl (VI) 00pa3oBaHbl KOBAJICHTHOW HETIOJISIPHOM CBS3BIO.
B) Morekyiel okcuaa cepsl (VI) 00pa3oBaHbl HOHHOM CBSI3BIO.
r) Monekyns! okcuza cepsl (VI) 06pa3oBaHbl METAIIMUECKON CBS3BIO.
8. Cxeme npespamenns C° — C ™ coOTBETCTBYeT XUMHUUYECKOE MIPEBPAIICHUE
a) C+CuO — Cu+CO
6) CO; + CaO — CaCOs
B) 2C+ O, — 2CO
r) C+2H, — CH,4

9. B ypaBuenuu peakiuu Li + Cl, — LiCl koaddunmenT nepen Gopmyiioit OKUcIuTeNs 1
cymma ko3(dureHToB nepes GopMyaaMu peareHTOB COOTBETCTBEHHO PaBHBI:

a)3u26)1u3l
B)2usdr)lu?2



10. Hekoe BelecTBO COCTOMT U3 MeTajlla M HEMETAJUIA, CBSI3b - HOHHAs, IPU OOBIYHBIX
YCIIOBHSX - TBEPAOE, XOPOIIIO PACTBOPUMOE B BoJie. 13 mepeuncieHHbIX HIKE BEIIECTB
BbIOEpUTE 3TO BEILIECTBO:

a) NH;6) ZnO B) NaCl r) H,O

9 k1acc
Kontpoabnas padora Ne 1 no temam «Knaccupukanuss XuMHYeCKHX peakIuin» U
«JIEKTPOTUTHYECKAS AUCCOLUALHA

BapuanTt I

Yacrs A

1. U3 mpeioKEeHHOT0 MepeyHs BbIOEpUTE B BEIIECTBA, KOTOPbIE OTHOCSTCS K AJIEKTPOJIUTAM
1) NaCl 3) Ba(OH):

2) BaO 4) O,

2. U3 mpennoXeHHOTo MepedHs BEIOCPUTE JBa TMaphbl BEIIECTB, MEXKIY KOTOPBHIMU TPOTEKAET
peaxius 3aMeleHHs..

1) XKeneszo u nurpar cepedpa

2) oxcun cepsl (V) u okenpna xenesa (111)

3) oxcua menu (II) u consnas kuciaora

4) amOMHUHUE U XJI0p

5) Hatpuii u Boga

3. U3 npennoeHHOro nepeuHsi BhIOEpUTE JIBa Mapbl BELIECTB, MEXKIY KOTOPHIMU MPOTEKAET
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHAS PEAKITHS.

1) cepsbl ¢ amtOMUHUEM

2) okcupa xenesa (I1I) ¢ Bogopomom

3) YIJIEKUCIIOTO ra3a ¢ «M3BECTKOBOW BOJOM»

4) paznoxeHue TuApokapOoHaTa HaTpus

4. BriGepuTe Bce BEpHbIE BHICKAa3bIBAHUSI OTHOCUTENILHO PEaKLIUU

CaC03 (t8) €> CaO<TB) + COz ) -157 KIL)K

a) peaKIus pas3IoKeHUussT  O)peakius COSAMHEHUSI  B) SHIOTEPMHUYECKAs

T') 9K30TepMUYECKas J1)OKHCITUTEIILHO-BOCCTAHOBUTENIbHAS  K) oOparumast

5. lpu muccormanuu 1 MONb KakMX IBYX M3 TPEIIOKEHHBIX BEIIECTB 00pasyercss 2 MOoJb
AHUOHOB

1) HUTpaT MarHus

2) ruznpokcu 6apust

3) xJI0pua HaTpUs

4) dpocdar xanus

5) cynbdar HaTpus
Yacrs B

1. JonuwmnTe YNCI0 3NEKTPOHOB, MPMHUMAKOLWMX y4acTUe B AaHHbIX NpoLeccax. YKaxkuTe,
KaKune 13 NnpoLeccoB ABASIOTCA OKMCNEHNEM, a Kak/ie BOCCTAHOBJIEHVEM.

Cxema [Tpouecc(OKUCIEHHE HIIM BOCCTAHOBJIEHHUE)
H20 —>2H+

Mn™’ —Mn"?

N-3 _)N+5

Ca™ —Ca’

2. YcraHOBHUTE COOTBETCTBHE MEXJAy pEarupymolldMy BEIIECTBAMU M MPOAYKTaMU HX
B3aUMOJICHCTBUS: K KaXIOW MO3MIIUK, 0003HAYCHHOW OYKBOM, MOJ0CPUTE COOTBETCTBYIOIIYIO
MO3UINI0, 0003HAYCHHYIO TU(POI.



PEATHWPYIOIIME BEILIECTBA
A) MgO +SOs;
B) Mg(OH)2+stO4

B) Mg(OH),+H,S05 5
ITPOJYKTHI B3AUMOJIEVICTBUS

1) MgSO3+H2

2) MgSO4+H20

3)  MgSOs+H,0
4) MgSO4+H2

5) MgSO,
3. YcraHOBUTE COOTBETCTBUE MEXK/Y CXEMON OKUCIIUTENbHO-BOCCTAHOBUTEILHON PEaKuu 1
BEIIIECTBOM - OKUCIIUTENIEM B HEH.

4. 3akoHunTE ypaBHEHHUA peakiuii. CocTaBbTe AJI HUX MOJIHBIE U COKpPAIlEHHbIE HOHHbBIE
YpaBHCHUA:

a) HNO3+B3(OH)2—> 6) NaOH+FeC13—> B) N212CO3+HC1—>
5.B pe3ynbpTaTe pCAKInuu, TCPMOXUMHUYCCKOC YPaBHCHHUE KOTOpOﬁ

BeIZICTIIIOCE 968 K[k TeruioThl. Berumciaute Maccy oOpaszoBaBiieicst mpu 3ToM Bobl. OTBET
YKQXXUTE B IPaMMax ¢ TOYHOCTBIO JI0 LIEJIbIX.

Yacts C
1. Ucnone3yss MeTon 3JIEKTPOHHOrO OanaHca, paccTaBbTe KOAI(PGUIUEHTH B YpaBHEHUU
peakuuu, cxema KoTopou
P+HNO;+H,O—H;PO4+NO

Onpenennure OKUCINUTEND U BOCCTAHOBUTEIb.
2. Jlana cxema npeBpamieHum:
FG(NO3)2—>FG(OH)2 — X — t FCzO3
Harnummre MoOJIeKysApHbIE YpaBHEHHUSI PEaKUUW, ¢ MOMOILBI KOTOPBIX MOYXHO OCYIIECTBUTH
yKa3aHHbIe mpeBpauieHus. Jljisi mepBOro mpeBpalieHHs COCTaBbTE COKpPAIIEHHOE HOHHOE
YPaBHEHUE PEaKLUN.

Bapuanr 2.
Yacts A
1. Y3 npeiyioskeHHOTO TMepeyHs BEIOEPUTE JBa BEIIECTBA, KOTOPHIE OTHOCATCS K HEAJIEKTPOIUTAM
1) NO; 2) HNO;
3) C;HsOH 4) CaCl,

2. V3 mpemiokeHHOTO TEepevHs BBIOCPUTE JBE Tapbl BEIIECTB, KaXJas M3 KOTOPBIX IaET
peakuuo oOMeHa.
1) aTuneH u Boja
2) coyisiHast KMCJIO0Ta M MarHui
3) cynbdar Meau ¥ TUAPOKCH]T KaJTUs
4) aulerusieH u 6pom
5) ykcycHast KMCIIOTa ¥ THIPOKCHU]T MarHus



3.3 npemiokeHHOTO TIEpeYHs BBIOEpUTE [BE peakluh, K KOTOPHIM OTHOCHTCS
B3aUMO/ICHCTBHUE KeEJe3a C XJIOPOBOJIOPOTHOM KUCIOTOM.
1) paznoxenus
2) OKUCITHTEIHbHO-BOCCTAHOBHTEIbHAS
3) coenuHeHHs
4) obmenHa
5) 3amereHust

4. BribepuTe Bce BEpHBIC BHICKA3bIBAHUSI OTHOCUTEIHFHO PEAKIIUU

S(TB)+ 0O, )< SOZ(F) +297 KI[)K

a) peakuus pa3iokeHuss  0) peakius 3aMeICHUs B) DHJIOTEPMHYECKAS

T') 9K30TepMUYECKas J1)OKUCITUTEIIbHO-BOCCTAHOBUTEIbHAS K) oOparumast
5. llpu gucconmamuu 1 MoOnb, KakuX JBYX U3 MPEUIOKEHHBIX BEIIECTB OOpasyeTcs 2 MOIlb
KaTHOHOB

1) cymeara xeneza(ll)
2) xapOoHaTa HaTpHs
3) xyopuaa KaabIus
4) cunukara Kajaus
5) xyopua HaTpus
Yacrs B
1. lonumnte 9uCiIo JIEKTPOHOB, MPHHUMAIOIINX YYaCTHE B JAHHBIX MPOLEccaX. YKAKUTE,
KaKye U3 IPOLIECCOB SBISIOTCS OKUCIEHUEM, a KAKHE BOCCTAHOBIICHHEM.

Cxema [Ipomecc (OKHUCIIEHNE WM BOCCTAHOBJICHUE)
S+6 —>S_2
0,’ —207
N—3 —>N+2
Pb’ —Pb*™

2. VYCraHOBUTE COOTBETCTBHUE MEXIy PEarupyromdMU BEIIECTBAMU W TPOAYKTAMH HX
B3aMMOJICHCTBUS: K KaXJIOW MO3HUIINU, 0003HAYCHHOW OyKBOH, MOJOEPUTE COOTBETCTBYIOUIYIO
MO3UIINI0, 0003HAYCHHYIO [TU(DPOH.

PEATHPVYIOIIME BEILIECTBA

A) Na,COs+HCl

B) N32CO3+ C02+H20
B) N32C03+ HzO

F) N8.2CO3+C3.C12 .
IMPOAYKTbI B3BAUMOJENCTBUA

1) NaCl+CaCO;

2) NaHCO;
3)  NaHCOs+ HCI

4)  NaOH+CO,+H;0
5)  NaOH+ NaHCO;

6) NaCl+CO,+H,0

3. YcraHoBHUTE COOTBETCTBUE MEXKY CXEMOW OKHCIUTEIbHO-BOCCTAHOBUTEILHON pPEaKIMu U BE
IIECTBOM-BOCCTAHOBHUTEIIEM B HEH.




4. 3akoHunTe ypaBHEHUs peakuuil. CocTaBbTe AJi1 HUX MOJIHBIE M COKPAILLEHHbIE HOHHbIE
ypaBHEHUS:

a) K2C03+B3.C12 — 6) KOH+ Mg(NO3)2—> B) BaC03+HC1—>

5. B pe3yinbTate peakiuu, TEpMOXUMUYECKOE YPAaBHEHUE KOTOPO

Bbaenmiock 1452 xJlx TerioTel. Beumcnure maccy oOpa3oBaBuIeiicss Mpu 3TOM BOIbI (B
rpammax). 3aruIuTe YUCIO0 ¢ TOYHOCTBIO J0 LETIbIX.

Yacrs C

1. Mcnionb3ys MeTO 3JEKTPOHHOTO OaaHca, paccTaBbTe KO3 PUINEHTH! B ypaBHEHUH

peakium, cxema KOTopoin

/n + HZSO4 (xoHL) —> ZI’ISO4 + st + H2O
Omnpenenure OKUCINUTEND U BOCCTAHOBUTENH

2. JlaHa cxema npeBpanieHui:

Ca—X—Ca(OH),—CaCO;
Hanumunre MonekyisipHble ypaBHEHHs PpEakLUW, ¢ MOMOLIbI0 KOTOPBIX MOXKHO OCYLIECTBHUTb
yKa3aHHble MpeBpamieHus. [ TpeTbero mnpeBpalleHUs] COCTAaBbTE COKPAIIEHHOE HOHHOE
YPaBHEHUE PEAKIIUIA.

OTBeThI:
Ne 3apanus 1 BapuanT 2 BapUaHT
1 13 13
2 15 35
3 12 25
4 a,B A
5 12 24

Kontpoabnas padora no reMe «XuMHUSI HEMETAJJIOB)

Bapmuanr 1
1.YcraHoBUTE COOTBETCTBHE:
1) Na, COs; 1) cynbdar HaTpus 1) yrnekucnbliii ra3
2) H,S 2) xapOoHaT HaTpHs 2) cepHbIN aHTUAPUL
3) SOs 3) TUAPOKCH] aMMOHUS 3) nuTheBas coaa
4) CO; 4) oxcun cepsl (VI) 4) HalmaTBIPHBIN CIUPT
5) N H.OH 5) cepHast KHCIIOTa 5) KampIIMHUPOBAHHAS COJMIA
6) Na, SO, 6) oxcun yriepoaa (IV) 6) cepoBOIOPOT
7) Hz SO, 7) ruapokapOboHaT HATPHUS 7) rmaybepoBa coiib
8) NaH CO; 8) cepoBOOpOIHAs KUCIIOTA 8) KyrmopocHoe Macjo

2. C KakMMH MeTaJUIaMU pearupyeT pa30aBieHHas cepHasi KucioTa?
1) menp; 2)xene3o; 3)pryTh; 4)3010T0; 5) IUIaTHHA.
3. lIBeT MHAMKATOPOB B @30THOM KHUCIIOTE CTAHOBUTCA ( IOJUEPKHYTH):

Jlakmyc - ¢uoneroBblii -  cuUHUIA - KpPaCHBIN.
MeTunoBslil OpaHXeBbIN - KENTHIN - OPaHXXEBBIM - PO3OBBIM.
denondranenH - OeCUBETHBI - MAJIMHOBBIA - IKENTHIM.
4. YTo mpOUCXOIUT C U3BECTKOBOM BOJOM MPH MPOITYCKAHWU YIJIEKMCIIOTO Ta3a:
1) MmyTHeeT; 2) cTaHOBHTCS MPO3padyHOl; 3) MpeBpalaeTcst B 0CaI0K.
5. CTpoeHue atoma yriepoja:
1) 1s* 28* 2p° 2) 1s* 28* 2p° 3)1s*2s* 2p*  4) 1s*2s° 2p*

6. YKaxuTe, Kakue U3 MPEICTaBICHHBIX BEMIECTB HE UMEIOT aJUIOTPOITHBIE MOU(DUKAIIAN
1) xmop;  2) docdop; 3) yriepon;  4) KHCTIOPOSI.
7. B xauecTBe yA0OpEHMI UCTIONB3YIOT CJIECTYIONTNE BEIIECTRA:



1) N H4NO3 2) HNO3 3) Nazsi 03 4) H3 PO4
8. Oxcun kpemuus (IV) BcTynaeT B peakuuio
1) ¢ kucnopogom; 2) ¢ KUCAOTOH; 3) co mENoYbi0; 4) ¢ BOMOMA.

Kontpoabnas padora no reMe «XuMHUSI HEMETAJJIOB)

Bapmuanr 2
1.YcraHoBuTE COOTBETCTBUE:
1) N H,OH 1) oprodochopHnas kucnora 1) nuteeBas cona
2) H; PO, 2) cynbdar HaTpus 2) rmaybepoBa coJib
3) SO, 3) cunukar HaTpus 3) HaIATBIPHBIN CIUPT
4) H, COs 4) rugpoxkapOOHAT HATPUS 4) cepHHUCTHIH Ta3
5)CO 5) okcun cepsl (IV) 5) pochopnas kucnora
6) Na, SO, 6) yroibHasi KUCJIOTa 6) yrapHblii ra3
7) NaH CO; 7) TUOPOKCUI aMMOHUS 7) KaHUENAPCKUN KIei
8) Na, Si0; 8) okxcua yraepoaa (II) 8) razupoBaHHas BOJA
2. C xakuMH MeTaJlJIJaMH pearupyeT KOHLIEHTPUPOBAaHHAs CEpHAsi KUCIIOTA IPU OOBIYHOM

Temriepatype?
1) )xene30; 2)Maruuii; 3) amoMuHUN; 4) MeIb; S5) IUHK.
3. lIBeT MHAMKATOPOB B CEPHOM KUCIIOTE CTAHOBUTCA ( IOJUEPKHYTH):

Jlakmyc - ¢uoneroBblii -  cuUHUI - KpPAaCHBIN.
MeTunoBslil OpaHKeBbIN - KENTHIN - OPaHXXEBBIM - PO3OBBIM.
Oenondranenx - MAaJHMHOBBIM - KEITBHIN - OecCIlBETHBIII.

4. VYKaxuTe XapaKTepUCTUKH, KOTOPBIE OTHOCATCS K Oeromy dochopy:
1) cunbHbI s; 2) HesipoBUT; 3) Oe3 3amaxa;  4) CBETHTCS B TEMHOTE.
5. CrpoeHue aToma cepbl:
1) 1s* 2s* 2p°3 s 3p* 2) 1s*2s*2p° 3 ¢ 3)1s*2s* 2p*  4) 1s* 287 2p?
6. YKaxXuTe, KaKue U3 MPEICTaBICHHBIX BEIIECTB MMEIOT AJUIOTPOITHBIE MOIU(HUKALINN:
1) kucnopon;  2) KpeMHUH; 3) yrnepon;  4) dbocdop.
7. B xauecTBe ynoOpeHHii HE UCTIOIB3YIOT CIEIyIOIINE BELIECTBA:
1) H>SOs 2) H.CO; 3) H»Si O 4) Ca; (PO4),
8. Okcun cepsi (IV) :
1) Genblii PBIXJIBII MOPOIIOK; 2) OeclBETHAs MACISTHUCTAs KUAKOCTh;

3) ra3 ¢ pe3KuM 3araxom; 4) Oypwlii Tas.
KontponpsHas padota mo reMe «XUMHUS HEMETAILIIOBY
Bapuanr 8.
1.YcraHoBuTE COOTBETCTBHE:
1) CO 1) ammuaxk 1) necok
2) NH; 2) okcun yraepona (II) 2) yrapHsblii ra3
3) Si0; 3) cuiMKar KanbLus 3) CHIIMKaTHBIA KUpIUY
4) N,O 4) okcua KpeMHHUS 4) yrneBonopon
5) NH4NO; S) XJopua aMMOHUS 5) «BecemnsMi Ta3
6) CaSiOs; 6) HUTpAT aMMOHUS 6) HaIATHIPh
7) CH,4 7) MOHOOKCH]I Tra30Ta 7) aMmMHauHasi cenuTpa
8) N H.Cl 8) meTan 8) aMmMOHHUaK

2. YKa)xuTe 3JI€MEHT, KOTOPBIA BXOAUT B COCTAB HYKJIEMHOBBIX KHCIIOT U OCOOEHHO HEOOXOAUM MPHU
[[BETCHUH U TUIOAOHOIICHUH PACTCHHIA.

1) xene3o; 2) kammii; 3) azor; 4) docdop.
3. lIBeT MHAUKATOPOB B TUAPOKCUIEC AaMMOHHUS CTAHOBUTCS ( MOAYEPKHYTh):

MeTunoBslil OpaHKeBbIN - KENTHIN - OPaHXKEBBIM - PO3OBBIM.
Jlakmyc - ¢uoneroBblii -  cuUHUI - KpPaCHBIN.
®enondranenn -  MQJIMHOBBIN - KEITHIA - OeciBeTHBIN.

4. VYKaxuTe XapaKTepUCTUKHU, KOTOPbIE OTHOCSTCS K KpacHOMY (ocdopy:
1) amopdHOE BemecTBO; 2) CBETUTCA B TEMHOTE; 3) HESIIOBUT;, 4) YeCHOYHBIN 3arax;

5. Ctpoenue atoma ocdopa:
1) 1s*2s? 2p®3 §* 2) 1s* 2s* 2p*  3) 1s* 2s* 2p®3s* 3p° 4) 1s* 2s* 2p°.



6. IIpu3Hak, o KOTOPOMy CyIST O BBIIEICHUM aMMUAKa:
1) uBetr; 2)3amax; 3) BCIBIXMBAaHUE JIyYUHKH.
7. B xauecTBe yI0OpeHUN HCIIONB3YIOT CIIEAYIOIINE BEIECTBA:

1) NH4NO3 2) KCI 3) NaZSi 03 4) Ca3 (PO4)2
8. B xauectBe 9JICKTPOJIMTA B aKKYMYJIATOpPax HUCIOJIb3YIOT:
1)H,Si0;  2) HPO; 3)H,SO,  4) H,CO;  2) HNO;

KonTpoabsnas paGora Ned
ITo Teme «O01IHE CBOIICTBA METAJJIOB)
Bapmuanr 1
Yacrs 1

1.B psany xummuueckux snemenToB Na—K—Rb:
1) yMeHbLIaeTCSl aTOMHBINA pajinyc;
2) YBETUYUBAETCS JICKTPOOTPUILIATETEHOCTB;
3) ycunmBaroTCsl METAJUIMUECKHUE CBOMCTBA;
4) yBEIMYUBAETCS YUCIIO IEKTPOHOB BO BHELLIHEM CIIOE.
2.He pearupyer ¢ BOJOi:
1) nuHK;
2) KanblIHii;
3) pryTs;
4) xanuid.
3.Peakuust 3aMelIEeHUsT BO3MOXKHAS MEXKIY:
1) nMHKOM ¥ pa30aBIICHHON a30THOM KHCJIOTOM;
2) xene3oM u pactBopoM HuTpata ceunna (I1);
3) OKCHJIOM MarHusi ¥ CEpHON KHCIIOTOM;
4) MeIbIO ¥ pAaCTBOPOM CyJIb(ara IUHKA.

4. TecT «HA COOTBETCTBHE»:

YKaxxuTe cooTBeTCTBUE Mexny XNMNYECKON (popMyn0|7| BewecCTBa U €ro Ha3paHmnem:

m3BecTHIK |A CaO

rameHas b Ca
U3BECTh

geramenas |B CaCO3
HU3BECTH

THUIIC ' Ca(OH)2




I CaSO4*2H20

5.YcranoBure mocienoBaTeIbHOCTh MPUMEHEHHS PEareHTOB JJIs OCYIIECTBICHHS IPEBPAILICHUN:
Al—NaAl(OH)4—AICI3—K3Al(OH)6—AI2(S04)3
A) HCIL; b) H2SO4; B)KOH; I')NaOH;

Yacrsp 2
6.CocTaBbTe AJICKTPOHHBIN OallaHC /TSl ypaBHEHUN PEaKIIHiA:
Fe + H2S04 (x)—
7.B deThIpex MpOHYMEPOBAHHBIX MPOOUPKAX BBIIAHBI PACTBOPBI: HUTPAT cepedpa, kapOoHaTa HATPHs,
docdar natpust, xaopun xenesa (II). Kak onbITHEIM TyTeM MX MOKHO pacrnio3HaTh? Hanummre
COOTBETCTBYIOIIIME PEAKIIMH B MOJIEKYJIIPHOM, B TIOJTHOM U COKPAIICHHOM BHJIE.

Yacts 3
8.Hamummre ypaBHeHus peakiuii, HEOOXOMUMBIX TSl OCYIIECTBICHUS 3TUX MPEBPAILICHUH:
Al = Al4C3 — Al(OH)3 — AI203 — Al — AI2S3 — AI203
9. K 150 r pactBopa kapOoHaTa HaTpust 100aBUIU H30BITOK pa30aBICHHON CEPHOM KUCIIOTHI, U
pacTBOp HArpeNH 10 OKOHYAHMS BbIIeNeHus raza. Beero Beimenuiock 3,36 1 rasa (H. y.). Paccuunraiite
MaCCOBYIO JIOJIIO KapOOHAaTa HaTPHs B ICXOJHOM PacTBOPE.
10. 7 r cmMecH, COCTOSANINI U3 OPOIIKOB aTIOMUHUS M MeU, 00paboTanyu U30bITKOM COISTHON
KHUCIIOTBI, TP 3TOM BBIIETWIOCH 4,5 11 Bogopoa (H.y.). Beraucnure maccoByto 105t0 ( B MIPOIIEHTAX)
Ka)KJJOT0 METaJIJIa B CMECH.

Kontpoabnasi padora Ne4
ITo Teme «O01IHMe CBOMCTBA METAJIJIOBY»
Bapmuanr 2

Yacrs 1.
1.B psany xumudeckux snemMeHToB Na—Mg—Al:
1) yBenuumBaeTCs aTOMHBIN painyc;
2) yMEHbIIAEeTCsl IEKTPOOTPUIIATEILHOCTD;
3) 4KCIo 3IEKTPOHOB BO BHEIIHEM AJIEKTPOHHOM CIIO€ HE MEHSIETCS;
4) ocnabeBaroT METaUTMYECKHUE CBOMCTBRA.
2.He pearupyert ¢ BOJIOi:

1) xxeneso;

2) Meib;



3) maraui;

4) MATHUH.

3.Peakuus 3aMenieHus BO3MOXKHAsI MEXKTY:

1) Mmenwto u pactBopoMm HuUTpara ceunna (I11);

2) UMHKOM M KOHLETPUPOBAHHOMN CEPHOU KUCIIOTOM;
3) ’kene30M U pacTBOPOM HHUTpaTa cepedpa;

4) ruaPOKCUJIOM KAl U CEPHOU KUCIIOTOM.

4. TecT « HA COOTBETCTBHE».

YCcTaHOBUTE COOTBETCTBME MEeX Ay BELLECTBOM N NMPOAYKTOM ero B3aMMOAENCTBMSA C a/IlOMUHNEM:

1. asor A Al1203 +
Fe

2. b Al2S3
KHCJIOPOJT

3. cepa B AIN

4. oxkcun |I' AI203
)Kelesa
(1I1)

5. YcranoBuTe mocienoBaTeIbHOCTD MOJTYUYEHHUS BEIIECTB MPU OCYIIECTBICHUH CXEMBI PEBPAICHUI:
H20 CO2 CO2+H20 HCI
Ca—»1—-2—-53-4
A)Ca(OH)2; b) Ca(HCO3)2; B) CO2; I') CaCO3;

Yacrsp 2
6.CocTaBbTe AJICKTPOHHBIN OallaHC /TSl ypaBHEHUN PEaKIIHiA:

Al + HNO3(koH11.) —

7.B deTbIipex MPOHYMEPOBAaHHBIX MPOOUPKAX BBIAHBI PACTBOPHI: XJIOpHIa Oapusi, XJopuaa
xenesa (I11), consHoM KuCoThI, cynbdar amoMuans. Kak OnbITHBIM ITyTEM MX MOKHO Pacro3HaTh?
Hamnuiure cooTBETCTBYIOIIME PEAKIIMKA B MOJIEKYJIIPHOM, B TMOJTHOM M COKPAIIEHHOM BHJIE.

Yacts 3
8.Hamummre ypaBHeHus peakiuii, HEOOXOMUMBIX 7Sl OCYIIECTBICHUS 3TUX MPEBPAILICHUH:

Mg — MgO — MgCI2 — Mg(OH)2 — MgS04 — Mg(N03)2— MgO

9. 170 r pacTBOpa HUTpaTa cepedpa cMemanu ¢ M30BITKOM pacTBOpa XJIOpHIa HAaTpusl. Beiman ocamnok
Maccoit 8,61 r. Berunciaute MacCoOBYIO IOJTIO COJIM B PaCTBOpPE HUTpaTa cepedpa



10. [Ipu neficTBUU Ha cMeCh MEIH U Kelle3a MacCOi 35T N30BITKOM COJISTHOM KUCIIOTHI BBIIEITHIOCH
6,51 raza (H.y.). OnpenenuTe MacCOBBIC JI0JIM METAIIJIOB B CMECH.

HpaBI/IJ'IbHI)Ie OTBETHI:

> B s 5
B-3 3 2 [)B; [rA,B,
1 2r; B
3)A; 4)
A
B-[1 2 B [DB; [A T.B,
2 I B
3)b; 4)
A

B-1

9. OtBeT: 10,6%

10. OtBet: W(A1)=50,1%; w(Cu)=49,9%.

B-2

9. OtBert: 6%

10. w(Fe)=46,4%; w(Cu)=53,6%.

Kputepuu oneHuBanus

Bcero 31 6ann

3a 3ananus yactu 1 (Bcero — 11 6amnoB)

1-3 — 1 Gayna 3a Kax10€ MPaBHILHOE BBIMOJHEHHOE 3a/IaHUC

4 — 4 6anna (1 6am 3a Kaxk10€ TPABUIIHLHO BBITTOJTHEHHOE 3a/IaHHE );
5 —4 6amna (1 6ayt 3a KaXk10€ MPAaBUIHLHO BEITIOJTHCHHOE 3aJaHHE );
3aianust 4acTu 2:

3a nepBoe — 3 6ayuta (3a MpaBUJIbHOE HAalMCAaHUE ypaBHEHMs, OajaHca, pacCTaBICHUS
K03(pPUIIMEHTOB)

3a BTopoe — 4 6ayuIoB (3a KaXK10€ MPaBHILHO HAIMCAaHHOE YpaBHEHUE | O M MpaBMIILHOE COCTABICHUE
MOHHOE YpaBHECHHUE

3aganud yactu 3:
3a nepBoe 3aaHue — 6 0aIoB (3a KakJ0€ MPaBUIIbHO HalMCaHHOE ypaBHEeHHE 1 0)
3a 2 3aganue — 3 Oauia

- 0pOpPMHUTH JTaHHBIC 33/1a41 U 3aMMCaTh ypaBHEHUE PEAKLINY;



- pacCunuTaTh KOJIMYCCTBO BCUICCTBA JAHHOT'O 110 YCJIOBHUIO 3aa91 U BBIYUCIUTD KOJIMYCCTBO BCIICCTBA
BBIICIINMBIICTOCS I'a3a,

- HATU MAacCOBYIO JIOJIIO;

OtBet 3
IIPAaBUWIbHBIN
W TIOJIHBIM,
BKJIIOYAET
BCE
Ha3BaHHbBIC
BBIIIIE
JJIEMEHTBI

B otBeTe 2
JOMyIEeHa
omnoKa B
OIHOM M3
Ha3BaHHBIX
BBIIIIE
3JIEMECHTOB

B otBete 1
JIOTTyIIIeHA
muOKa B
IBYX U3
Ha3BaHHBIX
2JIEMEHTOB

Bce 0
2JIEMEHTHI
3aa4n
3amrcanbl
HEBEPHO

3a 3 3aganue — 4 6amna ( 3a IpaBUIBLHOE PEIICHUE 3aauu
- ohopMUTH JaHHBIC 33/1a4YM M 3aITUCaTh YPaBHCHHUE PEAKIUH;

- paccunTaTth KOJIMYECTBO BCIICCTBA JAHHOI'O 110 YCJIOBHIO 3aa4 U BBIYHUCIUTE KOJIMYCCTBO BEIICCTBA
BBIACIMBLICTOCS I'a3a,

- HaliTH MacCOBBIE JIOJIU DIIEMEHTOB B CMECH;

- OTMETKa «5» BBICTaBIIsIeTCA o0yJaronemycs, eciu 25 - 31 6amios;

- OTMETKa «4» BBICTaBIIsIeTCA o0yJaroemycs, eciu 16 - 24 6amios;

- OTMETKa «3» BBICTaBIIsIeTCS oOyJaromemycs, eciu 11 — 15 6amios;

- OTMETKa «2» BBICTaBIIsICTCS 0Oyyaromemycs, eciiu Mmenee 10 6aos.

Ony6mukoBano 17.03.19 B 22:02



Tect. UTOroBasi KOHTpoJbHasi padoTa MO XUMHUHM B 9 KJ1acce

Bonpoc 1

B psany snementoB O S Se Te yMeHbIIatOTCS
. paauychl aTOMOB

. METAJIJINYECKUE CBONCTBA

. HEMETAJIJINYECKUE CBOMCTBA

. YHCJIO 3JIEKTPOHOB HAa BHELIHEM CJIO€
Bomnpoc 2

Oxcuny S(VI) cooTBercTByeT KUCIOTa

. H2S04

. H2S

. H2S03

. K2S04

Bomnpoc 3

Cpemun metamioB Au, Hg, W, Na, Cu, Zn cambIM TyTOIUTAaBKUM SIBJISICTCS

. Meab

. HaTpui

. 30J10TO

. BONIb(hpam
Bonpoc 4

BemectBa ¢ MOJIEKYJISIPHON KPUCTAJUIMYECKON PEIIETKON

. HATPUH U KUCIOPOJ

. BOJIOPOJ U XJIOPU KaIusi

. BOJIa U KHCIIOPOJ

o rpaduT U YIIeKUCIBIN Ta3

Bomnpoc 5

Jlns B3aumopelcTBUs | MONb alOMUHUS C COJITHOM KHCIOTOM MOTpedyeTrcs  MOJb KHUCTOTHI (B

TI0JI€ OTBETA 3AIUIINTE TOJIBKO YHCIIO).
Pexomenyro 3anucarh ypaBHEHHUE PEaKIIMHU, YTOObI MMOHSTh, KAaKOe OylIET YUCIIO.
Bonpoc 6

@dopmyna BBICIIETO OKCH/IA SJIE€MEHTA, UMEIOILEr0 CTPOCHHUE AIIEKTPOHHOM 060souku 2,8 ,7
. P203

. SO3

. CI1207
. AI203
Bompoc 7

Psan Zn(OH),, H:COs;, NaOH coOTBETCTBEHHO MPEACTABISET TUAPOKCHIBI

. OCHOBHBIH, KUCJIOTHBIHN, aM(pOTEPHBIHA
. OCHOBHBIH, aM(OTEPHBI, KUCTOTHBIH
. amM(OTepHbIN, KUCIOTHBIN, OCHOBHBIN



. KUCJIOTHBIH, OCHOBHBIH, aM(OTEpHBIH

Bompoc 8

Peakmus Bogoposa ¢ okcuziom meau (1) oTHocuTCs K peakiusam

. COEIMHEHUS
. pa3ioKeHus
. oOMeHa

. 3aMEeIICHUS
Bomnpoc 9

Haubonee sHepruyHo pearupyer ¢ BOJIOH

. Kl

] HaTpUil

. JTUTUN

. pyouauii
Bomnpoc 10

Cymma k03P PUIIMEHTOB B COKPALIEHHOM HOHHOM YPaBHEHUH

Cu(OH), + HCI paBHa

°
oo N L B

Bomnpoc 11

Kakoii aToM UMeeT Takoe ke CTpOSHHE BHELIHETO CJIos Kak U noH Na' ?
B otBeTe ykaxkure pycckoe Ha3BaHHME HJIEMEHTA, B UMEHUTEIbHOM IaJIekKe.
Bomnpoc 12

U ¢ consiHO# KUCTTOTOM U C TUIPOKCHIOM HaTpus OyayT B3aMMOJICHCTBOBATh

. KOH

. H3PO4

. Be(OH)2
. SO3

. ZnO

. Al203
Bomnpoc 13

I[OHOJIHI/ITC MMPECIJIOKCHUC. HpO,Z[y'KTaMI/I B3aMMOACHCTBUS KaJIUs C BOJOM SBISIOTCS T HUAPOKCHUI KaJINA
u

Bonpoc 14

BoccTaHoBUTEIBHBIME CBOWCTBaMH 001a1at0T (2 OTBETA)
o Na O

. Fe 3+

o Cu0

) FO

o Ba2+



Bomnpoc 15

OKHUCITUTEIBHO-BOCCTAHOBUTEIbHBIMHU peaKkuusiMU SBJIAIOTCA (TpI/I OTBCTa)

. 2A1(OH)3 = AI203 + 3H20
. Fe203 + 3C =2Fe + 3CO

. 2Na + H2 = 2NaH

. LiOH + HCI= LiCIl + H20

) Zn + FeSO4 = Fe + ZnSO4
Bomnpoc 16

O06béM Bogopoaa (#.y.), 00pa30BaBIIMKCS MMPU B3aUMOJICHCTBUM 6 2 MarHusi C paCTBOPOM CEPHOU
KHUCJIOTBI, COCTABIISACT 7. OTBET 3aNMIIUTE YUCIO C TOYHOCTHIO A0 ACCIATHIX.

MyHuInanbHoOe OFKETHOE 0011Ie00pa3oBaTeIbHOE YUPSHKICHUE
«Ynelickas cpeanss o01meodpa3oBareIbHas ITKOJIaY

VYTBepKaeHa IPUKA30M IUPEKTOPA
MBOY «Vrneiickas COLL»
Ne 53 or 27 aBrycra 2020 .

Pabouasi nporpamma y4eGHOro npeamera

BUOJIOT' U
g 5-9 xiaccos

CPOK peasin3alliy MPOrpaMMBL: 5 JIeT

CocTaBuTenu:
banamkeeBa Mura MyxanucosHa,
y4uTenb OMoIoruwy,



BbICHIAas KBaJ'II/I(I)I/IKaLH/IOHHaH KaTeropus

c. Yaei, 2020 r

PaGouast mporpamma pa3zpaboTana Ha OCHOBE TPEOOBaHHMIA K IIIAHUPYEMBIM pe3ylibTaTaM
OCBOEHHS OCHOBHOI oOpazoBatenbHOU nmporpamMmMbl MBOY «VYreiickas COIly», peanusyromeit

®I'OC Ha ypoBHE OCHOBHOI'O 00111er0 00pa3oBaHMsL.
Pabouas mporpaMma BKIIOYaeT B ce0sl MIIaHUPYEMbIe pe3yibTaThl 00ydeHHUs, COAEpKaHHE,

TEMATUYCCKOC TINIAaHUPOBAHUC. Kak MMPUITIOKCHUC 1 x IIporpaMme BKIIFOUCHBI OLCHOYHBIC MaTCPUAJIbI.

KonmngecTBo y‘le6HI>IX YaCOB, Ha KOTOPLIC paCCUUTAaHa IIporpamMma:

5 ximacc  [b ximace [/ xirace  [B ximace 9 ximace  [Beero
KonnyecTBo yueOHBIX HEsleNb 34 34 34 34 34 170
KomnnuecTBO 4acoB B HeNENIO 1y/uen | 24a/wen | 1 y/Hen | 2 u/Hen | 2 u/Hen -
KommdaecTBo yacoB B roj 34 68 34 68 68 272

YpoBeHb coJepKaHuUs TIPOTPAMMBI: Oa30BbIi
Mecto B yueOHOM IU1aHe: 00s13aTeNIbHAS 9acTh.
[TpenmeTHast 00JIACTh: €CTECTBEHHO-HAYYHBIE MPEAMETHI.

Y4eOHUKM:

1. buonorus. Beenenue B Ouomnoruto. 5 ki.: yueonuk / H.1.Conun, A.A. [Tnemakos. - M.: JIpooa,

2015.

2. buonorus: Y)Kupoii opranusm. 6 knacc.: yaueouuk /H.U.Conun. -M.: ipoda, 2016.

3.buonorusi: MHOTOOOpa3ue KUBbIX opranu3mMoB. 7ki1. yueOHuk / B.b.3axapos, H.11.Conun — 3-e u3m.

M.: [Ipoda, 2017r.

4. Bronorus: Yesnosek. 8 KIL.: yueonuk / H.W.Conun. M.: JIpoda, 2015.

5.buonorus: O6mwme 3akoHOMepHOCTU. 9KI1.: yuebnuk/ C.I"Mamonros, B.b.3axapos, 1.b.AradonoBa,

H.N.Conun.-5-¢ u3n.M.: Ipoda, 2018r

IInanupyemble pe3yJbTaTbl 0CBOEHHUS Y4eOHOI0 MpeaMeTa

OO0mue npeaMeTHbIE pe3yIbTAThbl 0CBOEHHS IPOrPaMMBbI




23 B pesynbrare usydenus mnpeamera «buomorus» y ydammxcs Oyzmer chopMupoBaHa
CUCTEeMa Hay4YHbBIX 3HAHH O JKUBOH MPUPOE, 3aKOHOMEPHOCTSX €€ Pa3BUTHS, HICTOPUUIECKU OBICTPOM
COKpAIIEHUH OMOJIOTHYECKOro pasHooOpa3usi B Orocdepe B pe3ylbTare IesTEIIEHOCTH YEIIOBEKa JUIS
Pa3BUTHUSI COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O KapTUHE MHUpAa.

bynyt cdopMupoBaHbl TepBOHAYaJIbHBIE CHUCTEMATU3WPOBAHHBIE TPEACTABICHUS O
Omonornuecknx o0BEKTaX, MpoIeccax, SIBICHUIX, 3aKOHOMEPHOCTSIX, 00 OCHOBHBIX OHOJIOTUYECKUX
TEOpHsX, 00 SKOCHCTEMHOI OpraHM3alliy KU3HHU, O B3aMOCBSI3U )KMBOTO U HEKHUBOTO B Ouocdepe, o
HACJICJICTBEHHOCTH W WM3MEHYUBOCTH. Y4Yalllhecs OBIAACIOT MOHATUNHBIM ammaparoM OWOIIOTHH,
MPUOOPETYT OMBIT HCIOIH30BAHUS METOIOB OMOJOTHYECKONW HAyKHM W TPOBEACHHS HECIOXKHBIX
OMOJOrMYECKHX SKCIIEPUMEHTOB [UIsl M3YYEHHUS JKUBBIX OPraHW3MOB M YeJOBEKa, MPOBEACHUS
HKOJIOIMUECKOr0 MOHUTOPHUHIA B OKPY’KaIOLIeH cpene.

24 B pe3ynapraTe u3ydeHUs Kypca OyayT cGhOpPMUPOBAHBI OCHOBBI JKOJIOTHMYECKOU
TPaMOTHOCTH: CIIOCOOHOCThH OIIEHUBATh MOCIEICTBHS JEATEIFHOCTH YeJIOBEKa B MPUPOJIE, BIUSHHUC
(GakTOpOB pHCKAa Ha 3/0pOBbE YEJIOBEKAa; BBIOOpP IIEJIEBBIX U CMBICIOBBIX YCTAHOBOK B CBOMX
JEUCTBUSX M MOCTYIKAaX IO OTHOUIEHUIO K XUBOW MPUPOAE, 3A0POBBIO CBOEMY M OKpPYKArOUIUX,
OCO3HAaHHE HEOOXOJUMOCTH JEHCTBHI 10 COXpPaHEHHIO OHOpa3sHOOOpaswst W HPUPOAHBIX
MECTOOOUTAaHUN BUAOB pPACTEHUIl W >KUMBOTHBIX. [Ipomsoiiner (opmupoBaHHMe NpeACTaBICHUN O
3HAYEHUH OWOJIOTUYECKUX HAyK B PEIICHUH MNpoOieM HEOOXOAMMOCTH PaIMOHAIBHOTO
MIPUPOJIOTIONIB30BAHNUS 3ALUTHI 3I0OPOBBS JIIOJEH B YCIOBUSAX OBICTPOTO MU3MEHEHHUS HKOJIOTHYECKOro
KauecTBa OKpY)KaloIled cpelpl. Yualuecss OCBOST MPUEMbl OKa3aHUS IepBOM  MOMOIIH,
paIMOHAIFHON OpraHU3aIluy TPy U OT/bIXa, BRIPAIIMBAHUS U PA3MHOKCHUS KYJIbTYPHBIX PaCTCHUN
1 JIOMAIITHUX JKUBOTHBIX, yXO/[a 32 HAMH.

23 5 kaace
JInyHOCTHBIE pe3yJIbTaThl
24 BociuTaHue B y4aIlIuXcCsl 9yBCTBA TOPAOCTH 32 POCCUUCKYHO OMOJIOTHYECKYIO HAYKY;
25 3HaHKe TIPaBUJI TOBEJICHUS B IPUPO/IE;
26 TOHUMAaHWE yYaIIUMHCS OCHOBHBIX (DAKTOPOB, OMPEACTSIONINX B3aMMOOTHOIICHUS YEJIOBEKa U
TIPHPO/IBL;
27 yMeHUE PeaTM30BBIBATh TCOPETHUCCKNE MTO3HAHUS HA MPAKTHKE;
28 MOHMMaHWe CONMATHLHON 3HAYMMOCTH M COJIePIKaHUs TPodecCHii, CBA3aHHBIX C OHOJIOTHEH;
29 BOCIIUTAHHE B YYAITUXCS JIFOOBH K IIPUPOJIC;
30 npu3HaHKE TIpaBa KaKI0ro Ha COOCTBEHHOE MHEHHE,
31 TOTOBHOCTD YYAIITUXCSl K CAMOCTOSITENIbHBIM MOCTYTKAM U JCHCTBHUSIM Ha OJIaro mpupobl;
32 yMeHHe OTCTauBaTh CBOIO TOUKY 3PEHUS;
33 KPUTUYHOE OTHOIICHHUE YYAIIMXCS K CBOUM MOCTYIKaM, OCO3HAHUE OTBETCTBEHHOCTH 3 MOCJEACTBUS;
34 ymMeHue cilylmiaTh U CIbIIIATh APYTO€ MHEHUE.

MertanpeaMeTHblie pe3y/ibTaThl
PEI'YJITUBHBIE
VYyamuiicss Hay4uTcs:
23 CamocToATeIbHO 00HAPYKUBATh U (POPMYIHPOBATH YUEOHYIO TPOOIEMY, OTIPENIENIATh 1IeTh
y4eOHOIl IeITeTbHOCTH, BEIOUPATh TEMY MTPOEKTA.
24 BoiiBUraTh BEpCUH PEIICHUS MPOOJIEMBI, 0CO3HABATh KOHEYHBIN PE3yJIbTaT, BHIOMPATH U3
IIPEIUIOKEHHBIX U MCKaTh CAMOCTOSTENIBHO CPEACTBA JOCTHKEHMS LIEIIH.
25 CocTaBisATh (MHIMBUAYAIBHO WIN B TPYIIIE) IUIAH peIIeHUs MPoOIeMbl (BBIIIOTHEHHS MPOEKTA).
26 Pabotas 1o 11aHy, CBepsATh CBOM JICHCTBHUS C LIEIbIO U, IIPU HEOOXOUMOCTH, UCTIPABIISATh
OLIMOKH CaMOCTOSTEIBHO.
27 B nuaiore ¢ y4uTeleM COBEPIIEHCTBOBATh CAMOCTOSTEILHO BEIpAaOOTaHHBIE KPUTEPUH OLIEHKH.

[TO3HABATEJIbHBIE

VYyamuiicss Hay4uTcs:

23 AHanu3upoBaTh, CPABHUBATD, KJIacCU(PUIIMPOBATH U 000011aTh (PaKThI U ABICHUS. BHIABIATH
IIPUYMHBI U CIEACTBUS MPOCTHIX SIBICHUH.

24 OcymecTBIsATh CPaBHEHNE, KIIACCH(PHUKALINIO, CAMOCTOSITEIIFHO BRIOMpAsi OCHOBAHUS U
KPUTEPHHU ISl YKA3aHHBIX JIOTHYECKUX ONEpaLHif; CTPOUThH KIIaCCU(UKAIIMIO HA OCHOBE
JMXOTOMUYECKOIO JeJIEHNUs (Ha OCHOBE OTPULIAHUS).



25 CTpouTh JIOTUYECKOE PaCcCyKIEHUE, BKIIOYAIOLIEE YCTAHOBIECHUE PUYMHHO-CIIEACTBEHHBIX
CBA3CH.

26 Co3naBaTh CXeMaTHYECKUE MOJICIHN C BBIICICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTA.

27 CocTaBiATh TE3UCHI, pa3IMYHbIC BUJIBI TUTAHOB (IIPOCTHIX, CIIOKHBIX U T.01.). [IpeoOpa3oBbIBaTh
nH(}OpMAITUIO U3 OJHOTO BHUJIA B IPYroi (TaOJMITy B TEKCT U TIp.).

28 BbIUNTHIBaTH BCE YPOBHHU TEKCTOBON MHGOPMAIIIH.

29 YMeTb onpeensiTh BO3MOKHbIE HCTOYHUK U HEOOXOUMBIX CBEIEHUH, IPOU3BOIUTH MIOUCK
MH(pOPMaLUK, aHAJIM3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTb.

KOMMYVYHUKATHBHBIE

Yyamuiicss Hay4uTes:
23 CaMOCTOSITENIbHO OPTaHU30BBIBATh yueOHOE B3aMMO/ICHCTBHE B TpymIie (ONpeaesTh 00IIme
LIEJTH, PaCIIPEACIIATh POJIH, JOTOBAPUBATHCS IPYT C APYTOM H T.1.).

IIpeamMeTHbIe pe3yabTaThl

Yuawuiicsa nayuumcs:

23 onpenensTh MOHATHUS: «OHOJIOTHY, «IKOJIOTH», «Onocdepay, «11apcTBa KUBOU MPUPOAB,
«OKoNorndeckue hakTopb»;

24 ortnuyarth KUBbIE OPraHU3MBbl OT HEKUBBIX;

25 monp30BaThCs MPOCTHIMU OMOIOTHYECKUMU MPUOOpaMH, HHCTPYMEHTAMH U 000PYIOBaHUEM;

26 XapaKkTepu30BaTh cpebl OOMTaHMUS OPTraHU3MOB;

27 XapakTepu30BaTh 3K0oJIIOTH4YecKue (haKkTophl;

28 poBOIUTH PEHOIOTHUECKIE HAOIOICHNS,

29 cobmoath nMpaBuiia TEXHUKH 0€30MIaCHOCTH MPH MPOBEACHUH HAOIIOICHHUH 1 J1aOOPaTOPHBIX
OTIBITOB;

30 ompenensTh MOHATHS: «KIETKa», «000I0UYKa», «IIUTO-TIIIA3May, «SIAPOY», «SIPBIIIKO», «BAKYOIN,
«IUTACTUJIBDY, «XJIOPOILIACTBI», KITMTMEHTB», «XJIOPOPUILIY;

31 paboTaTh ¢ JTYMOil © MUKPOCKOIIOM;

32 roToBUTh MUKpPOMpENapaThl U pacCMaTPUBATh UX MOJI MUKPOCKOIIOM;

33 pacro3HaBaTh pa3IMYHbIC BUbI TKAHEH.

34 nmaBath OOIIYIO XapaKTEePUCTHKY OaKTepUil ¥ TpUOOB;

35 oTMyath GaKTEpPUU U TPUOBI OT IPYTUX KUBBIX OPTaHU3MOB,;

36 oTM4aTh Chel0OHbIE TPUOBI OT STOBUTHIX;

37 OOBACHATH POJb OAKTEpHil U TPUOOB B MPUPOJIE U KU3HU YEIIOBEKA.

38 naBaTh OONIYIO XapaKTEPUCTUKY PACTUTEIHLHOTO IapCTBa;

39 00BACHATH POJb pacTeHUii B Ouocdepe;

40 naBaTh XapaKTEPUCTHKY OCHOBHBIX IPYII pacTEHHUH (BOJAOPOCIH, MXH, XBOILH, JIAYHBI,

MANOPOTHUKHU, TOIOCEMEHHBIE, [IBETKOBBIE);
41 oOBSCHATH MPOUCXOXKIACHUE PACTECHUIM 1 OCHOBHBIE ATANbl PA3BUTHS PACTUTEIHLHOTO MUpA.

Yuawuiica nonyyum 603modicHocme Hayuumcs:

23 GopMupoBaTh HEIOCTHYIO HAYYHYIO KapTUHY MHpa;

24 moHUMaTh BO3PACTAIOILYIO POJIb €CTECTBEHHBIX HAYK M HAYYHBIX MCCIIEJOBAHUHI B COBPEMEHHOM
MUpE, IIOCTOSTHHOTO MPOILECcca SBOIIOIIH HAYYHOTO 3HAHUS, 3HAUMMOCTh MEKIYHAPOIHOTO
HayJHOTO COTPYIHUYECTBA,

25 oBnajeBaTh yMEHHAMH (POPMYIIMPOBATH TUIIOTE3bI, KOHCTPYUPOBATh, MPOBOIUTH YKCIICPUMEHTHI,
OLICHUBATH TOJyYEHHBIC PE3yIIbTaThl;

26 oBIIaIeBaTh YMEHHUEM COTIOCTABIIATH YKCIIEPUMEHTAILHBIC U TEOPETHUECKUE 3HAHUS C
OOBEKTUBHBIMH PEATHIMH KU3HHU;

27 OTBETCTBEHHO U OEpeKHO OTHOCUTHCS K OKPY’KaloIIel cpese;

28 oBnaneBaTh YKOCHCTEMHOW TTO3HABATEILHON MOJIETHIO M BOBMO)KHOCTBIO €€ IIPUMEHEHUS B LIEIISX
MPOTHO3a 3KOJIOTUYECKUX PUCKOB JUTA 370POBbS JIIOJEH, 0€30IIaCHOCTH KHU3HHU, KAYeCTBA
OKpY>KaroIeil cpemspl;

29 opmupoBarh yMeHHs 0€30macHOro U 3(h(HEeKTUBHOTO UCTIOIB30BAHUS Ta00PATOPHOTO
000pyIOBaHUS, TPOBEACHUS TOUHBIX U3MEPEHUH U aIeKBATHON OLIEHKH TTOTyYEeHHBIX



PE3YIILTATOB, IIPCACTABJICHHA HAYIYHO 000CHOBAHHBIX APTrYMCHTOB CBOUX HeﬁCTBHﬁ, OCHOBAHHBIX
Ha MCXKIIPEAMCTHOM aHAJIN3C y‘IG6HBIX 3aJga4y.

6 xuacc
JInuyHOCTHBIE pe3yIbTaThl
23 BocnuTaHue 4yBCTBa FOPJOCTH 32 POCCUHCKYIO OMOJIOIMYECKYIO HAyKY;
24 3HaHME U COOMIOICHNE YUAIIUMHCS TIPABUI ITOBEJICHUS B IPUPOJE;
25 MOHMMaHUe OCHOBHBIX (haKTOPOB, ONPEAEISIONIMX B3aUMOOTHOIIEHUS YeI0BeKa U IPUPO/BI;
26 yMeHUe peann30BbIBaTh TEOPETUUECKHUE ITI03HAHUS Ha IPAKTUKE;
0CO3HAHME 3HAUYEHUsI 00yUYeHHS ISl IOBCEHEBHOW KHU3HU U OCO3HAHHOTO BhIOOpa
npogeccur; HOHUMaHKUe Ba)KHOCTH OTBETCTBEHHOI'O OTHOUIEHUS K 00y4€HUI0, TOTOBHOCTU U
CHOCOOHOCTH yYanuxcsi K CAMOPA3BUTHIO M caMOOOPa30BaHUIO HA OCHOBE MOTHBALIMU K OOYUEHHIO
Y TI03HAHHIO;
23 yMeHue yJauuxcs MpoBOJUTh paboTy Hall OIIMOKaMH JJIsl BHECEHUS] KOPPEKTUB B
yCBauBacMbl€ 3HAHUS;
24 BociMTaHUE B yYaIIUXCs JTFOOBU K IPUPOJIE, UyBCTBA YBAKEHUS K YUEHBIM, U3yUYarOIIUM
pacTUTENBHBIA MHUp, U ACTETUUECKUX YyBCTB OT OOILEHHS C PACTCHUSAMU;
25 npu3HaHME y4yaIllUMUCS NIPaB KaX10Tr0 Ha COOCTBEHHOE MHEHUE;
26 posIBIICHNE TOTOBHOCTH K CAMOCTOSATEIIEHBIM MTOCTYTIKAM U JICHCTBUSAM Ha OJIaro mpupoIb;
27 yMeHHue OTCTanBaTh CBOKO TOUKY 3PEHHS;
28 KpUTUYHOE OTHOILIEHUE YUYAIIUXCsl K CBOUM ITOCTYIIKaM, OCO3HaHUE OTBETCTBEHHOCTH 3a UX
MIOCJIEACTBYS;
29 noHuMaHue HeOOXOAMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHHS K OKPYXKAIOIIEH Cpejie;
30 ymeHue ciymath U ciabllaTh Jpyroe MHEHUE;
31 ymeHue omnepupoBarh (akTaMu, Kak IJIsi JTOKa3aTesIbCTBA, TaK W ISl ONPOBEPKEHHS
CYLIECTBYIOILLIETO MHEHUS.
MertanpeaMeTHbIe pe3yabTaThbl

PEI'YJITUBHBIE

VYyamuiics Hay4uTcCs:

23 y4UTbCS CaMOCTOSITEJIBHO OMNpPEAENATh IeJIM CBOET0 OOy4YeHUs, CTaBUTh U (HOPMYIUPOBATH IS
ceOs1 HOBBIE 33J]aul B yueOe 1 MO3HABATEIbHOM IeSTeTbHOCTH, Pa3BUBATh MOTUBBI M HHTEPECHI CBOCH
IMO3HABATCILHOM IEATCILHOCTH;

24 ocHOBaM CaMOKOHTPOJISl, CAMOOLIEHKH, IPUHATHS pEeLIeHUI B yueOHOW 1 O3HaBaTeIbHON
JESTEIIBHOCTH

[TO3HABATEJIbHBIE

VYyanuiicst HayuuTcs:

25 aHanM3MpOBATh U CPABHUBATH U3yYaeMble OOBEKTHI;

26 oCyIIECTBIIATh ONMHUCAHNE U3yYaeMOro 0OBEKTa;

27 onpeAensaTh OTHOIIEHHs 00BEKTa C APYTMMHU OObEKTaMH;

28 omnpenensaTh CylIECTBEHHbIE IPU3HAKN 00BEKTA;

29 npoBouTh 1a00paTOpHYIO pabOTy B COOTBETCTBUM C HHCTPYKLUEH.

30 aHanu3UpoBaTh PE3yNbTaThl HAOMIOIECHUH U JI€J1aTh BBIBOADI;

31 noxa pyKOBOACTBOM YUHUTENs OPOPMIIATH OTUYET, BKIFOUAIOLINM ONUCaHUE SKCIIEPUMEHTA,
00BEKTOB HAOJIIOJICHUH, €T0 Pe3y/IbTaTOB, BHIBOJIOB.

32 pa3nu4arh 00bEM U Cofiep)KaHue MOHITUH;

33 pasznuyarb poJ0BOE U BUIOBOE MOHATHS;

34 omnpenensTh acleKT KiIacCHu(PUKaIH;

35 oCyIEeCTBIATh KJIACCU(PUKAIINIO;

36 paboTaTh ¢ pa3IMYHBIMU UCTOYHUKAMU OMOJIOTHMUYECKONH MH(OpMAIMM: TEKCT yuyeOHUKa, HAYYHO-
HOMYJISIPHON  JIUTEpaTypod, OMOJIOTMYECKMMHU CJIOBapsIMU CIIPABOYHUKAMM, AaHAJIM3UPOBATh U
OLIEHUBATh UH(OPMALIHIO

KOMMYVYHUKATHBHBIE

VYyamuiics Hay4uTCs:

37 OpraHu3oBbIBaTh yueOHOE B3aMMOAEHUCTBHE B IpyMIie (pacipelesTh PO, T0TOBapUBaThCS IpyT
C APYTOM | T. 11.);



38 0CO3HAHHO KCIIOJIb30BaTh PEUEBbIE CPEACTBA I JUCKYCCUU U apTyMEHTAIMU CBOEH MO3UIHH,
CpPaBHUBATH Pa3INYHbIC TOUKU 3PEHUSI, APTYMEHTUPOBATh U OTCTAUBATh CBOO TOUKY 3PEHUS.
IIpeaMeTHBIE pe3yabTAThI
Yuawuiica nayyumcs:

23 pa3nuyarh U ONMUCHIBaTh OPTaHbl IIBETKOBBIX PACTCHUI;

24 0OBACHATD CBA3b OCOOCHHOCTEH CTPOEHUS OPraHOB PACTEHUN CO CPEIoi OOUTaHUS;

25 u3ydaTh OpraHbl pacTeHHU B X0/e 1aO0paTOpHBIX padoT;

23 XapaKTepu30BaTh OCHOBHBIE MPOIIECCHI )KU3HEACITEIbHOCTH PACTCHUN;

24 0OBSCHATH 3HAYCHUE OCHOBHBIX MPOIECCOB KUZHEIEATCILHOCTH PACTCHHIA;

25 ycraHaBIMBaTh B3aMMOCBSI3b MEXTy MPOLIECCAMU JbIXaHUsI U (POTOCUHTE3A;

26 TIOKa3bIBaTh 3HAUYCHUE MPOIIECCOB (POTOCHHTE3A B )KMU3HU PACTCHUH U B TIPUPOJIC;

27 OOBSCHATH POJIb PA3IMYHBIX BUJIOB PA3MHOXKCHHUSI Y PACTCHUIA;

28 onpenensiTb BCXOXKECTh CEMSH PACTCHHI;

29 nenatb MOPQOIOTHUUECKYIO XapaKTEPUCTUKY PACTCHHIA,

30 BBISIBIATH MPU3HAKU CEMEMCTBA M0 BHEIITHEMY CTPOEHHUIO PACTEHUI;

31 paboTaTh C ONpeAeTUTEILHBIMU KapTOYKAMHU;

32 ycTaHaBIMBAaTh B3aUMOCBA3b PACTEHUU C APYTUMHU OPTaHU3MAMU;

33 ompenensTh paCTUTEIbHBIE COOOIIECTBA M MX THUIIBI;

34 OOBACHATH BIMSHHUE JEATEIHLHOCTH YeJI0BEKa Ha PACTUTENbHBIE COOOIIECTBA U BIUSHUE
MIPUPOJTHON CpeJibl Ha YEIOBEKa;

35 mpoBOAUTH (PEHOTIOTUYECKUE HAOIIOICHUS 32 BECEHHUMU SBJICHUSIMU B TIPUPOIHBIX
CcOo00IIIeECTBAX.

Yuawuiicsa nonyuum 603modrcHocms Hayyumsbcs:

36 cobmonath mpasuiia paboThl B KabMHETe OMOJIOTUH, ¢ OUOJIOTUYECKUMHU TpUOOpaMu U
WHCTPYMEHTAMU;

37 UCTIONB30BaTh MPUEMBI OKa3aHMSI TIEPBOM MOMOILHU [IPU OTPABJICHUU SJOBUTHIMH PACTEHUSMH,
paboThI C ONpeIeTUTENIMU PACTEHHI; BhIpAIIMBAHUS U Pa3MHOXKEHUS KYJIbTYpHBIX PAaCTEHUMH;

38 BBIIEISTH SCTETHYECKHUE TOCTOMHCTBA OOBEKTOB KUBOM MPUPOJIBI;

39 0co3HaHHO COOMIOIATh OCHOBHBIC MTPUHIIUITBI M IPaBUIJIA OTHOIICHUS K KUBOU MPUPOJIE;

4() OpYeHTUPOBATHCS B CHCTEME MOPAIBHBIX HOPM U IICHHOCTEH 10 OTHOIIEHUIO K 00BEKTaM YKHBOH
pUpOIbl (IPU3HAHKUE BHICOKOM IIEHHOCTH JKU3HH BO BCeX €€ MPOSBICHUAX, SKOIIOTHYECKOe
CO3HaHME, YMOLIMOHAILHO-IIEHHOCTHOE OTHOIIIEHHE K 00BEKTaM >KMBOM TPUPO/IbI);

41 HaxomuTh MHPOPMAIIUIO O PACTEHUSX B HAYYHO-MIOMYIISIPHON JIUTEpaType, OMOIOTMYECKUX
CJIOBapsIX U CIPAaBOYHUKAX, aHATU3UPOBATh, OLICHUBATh €€ U MEePEBOJUTH U3 OAHOMN (OpPMBI B
APYTYIO,

42 BBHIOMPATH 1IEJIEBBIE U CMBICTIOBBIE YCTAHOBKH B CBOMX JIEUCTBUSIX U MOCTYTKAX 110 OTHOIICHUIO
23 JKABOW MPHUPOJE.

23 7 xiace
JIM4HOCTHBIE pe3yJIbTaThl

24 3HaHue ¥ IPUMEHEHHUE YJalllUMUCS IPABUJI IIOBEEHUS B IPUPOJE;

25 MOHMMaHUE OCHOBHBIX (PaKTOPOB, ONPEAEISIONIMX B3aUMOOTHOIIEHHUS YeI0BeKa U IPUPO/BI;

26 yMeHne pean30BbIBaTh TEOPETUUECKHUE ITI03HAHUS Ha IIPAKTUKE;

27 NOHUMaHME y4yallluMHCS 3Ha4eHUsI 00yueHHs U1 TOBCEAHEBHOM KU3HU U OCO3HAHHOTO BHIOODPA
npodeccuu;

28 npoBeneHNE ydyaluMucs paboThl HaJl OIUMOKaMHU JIJIsl BHECEHHSI KOPPEKTUB B yCBalBaeMble
3HAHUS;

29 BocIUTaHHE B yUYaIIUXCs JIIOOBU K TIPUPOJIE, YYBCTBA YBAKEHHS K YUEHBIM, H3YUaIOIIIM
’KMBOTHBIM MUD, U 3CTETUYECKUX YyBCTB OT OOLIEHHUS C )KUBOTHBIMU;

30 npu3HaHUE YYaNTUMHCS MIPaBa KaKJ0ro Ha COOCTBEHHOE MHEHHE;

31 hopMHpOBaHUE SMOLIMOHATBHO-TIOJIOKHUTEIBHOTO OTHOILICHHUS CBEPCTHUKOB K ce0e uepes
ITyOOKOe 3HaHHE 300JI0THYECKOM HayKy;

32 nposiBJIEHNE TOTOBHOCTU K CAMOCTOSATENIHBIM MOCTYIIKaM M ICHCTBUSAM Ha OJ1aro mpupob;

33 yMeHue OTCTauBaTh CBOK TOUKY 3pEHMUS;

34 KpUTUYHOE OTHOLIEHHUE K CBOMM MOCTYIKaM, OCO3HAaHHE OTBETCTBEHHOCTH 3a UX IOCJIECICTBHUS;



35 yMeHHe CITyIaTh U CIBIIATh APYroe MHEHUE, BECTH TUCKYCCHIO, ONIEpUPOBATh (haKTaMU Kak ISt
JOKa3aTeNbCTBA, TAK U ISl OIIPOBEPIKEHUS CYIIECTBYIOIIETO MHEHMSL.

MeranpeaMeTHbIe pPe3yJbTaAThI
PEI'VJIAITUBHBIE
VYyamuiics Hay4uTCs:
23 caMOCTOATENBHO OMPEIENATh 1IN CBOETO 00yUeHuUs1, CTaBUTh U (POpMyIIMpoBaTh AJisi ce0sl HOBbIE
3amaud B ydeOe W I03HABATENBHOW JESITEIbHOCTH, pa3BHBaTh MOTHBBI U HWHTEPECHl CBOEH
IMO3HABATCILHOM IEATCILHOCTH;
24 caMOCTOATEIBHO IUIAHUPOBATh IyTH JOCTHXKEHHUs IeJeil, B TOM 4YHUCJE aJbTepHATHUBHbIE,
OCO3HAHHO BbIOMpaTh HambOosee 3>(PQPeKTHBHBIC CIOCOOBI pEHIeHHs Y4YeOHBIX W TO3HABATEIbHBIX
3a]1a4;
25 COOTHOCUTB CBOM JIEUCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTAMU, OCYLIECTBIATh KOHTPOJIb CBOEH
JESTENILHOCTH B MPOIIECCE TOCTHKEHUS pe3ylbTara, OpeAesaTh CIIOCOObI IeWCTBUN B paMKax
MIPEATIOKEHHBIX YCIOBHM M TpeOOBaHUH, KOPPEKTUPOBATH CBOU JCHCTBUS B COOTBETCTBUU C
M3MEHSIONIEHCS CUTYalNeH;
26 OlICHUBATh MPABWJIBHOCTD BBITTOJTHEHHS YU€OHOM 3a71aui, COOCTBEHHBIE BOBMOKHOCTH €€
pelIeHus;
27 OCHOBAM CaMOKOHTPOJISI, CAMOOILICHKH, IPUHATHS PEIICHUN U OCYIIECTBICHHUS OCO3HAHHOTO
BbIOOpA B y4eOHOI 1 TO3HABATEIbHOU JAESITENLHOCTH,
ITIOSHABATEJIbHBIE
VYvyamuiicss Hay4uTcs:
28 xnaccuuIrpoBaTh OOBEKTHI M0 UX MPUHAIICKHOCTH K CUCTEMATHICCKUM TPYIIIaM;
29 BCcroab30BaTh 3HAHMS 110 300JIOTHH B ITOBCEIHEBHOM KU3HM;
30 npUMEHSTH TBOWHBIC HA3BaHUS YKUBOTHBIX B OOIIIEHUU CO CBEPCTHUKAMHU, TIPH MTOATOTOBKE
COOOIIIEHUH, TOKJIaIOB, IPE3ECHTAIIUMN.
31 cpaBHUBATH U COTIOCTABJISATH )KMBOTHBIX U3YYEHHBIX TAKCOHOMHUYECKUX TPy MEXITY COOO0H;
32 uCcnoJib30BaTh UHIYKTUBHBINA U J€AYKTUBHBIN MOAXObI IPU U3YYEHUH KPYITHBIX TAKCOHOB;
33 BBISIBIISATH MIPU3HAKHU CXOJICTBA M OTJIIMYUS B CTPOSHUHU, 00pa3e KU3HHU U MOBEICHUU KUBOTHBIX;
34 abcTparupoBarh OpraHbl U X CUCTEMBI U3 IIEJIOCTHOTO OpraHu3Ma MPHU UX U3yUYEeHUU U
OpPTaHU3MBI U3 CPEJIbl UX OOUTAHHUS,
35 000011aTh U AeTaTh BEIBOJIBI [0 H3YYCHHOMY MaTepUay;
36 cpaBHHMBATh M COMTOCTABIISATE OCOOCHHOCTH CTPOCHUS U MEXaHU3MbI (PYHKITMOHUPOBAHUS
Pa3IUYHBIX CUCTEM OPraHOB KUBOTHBIX;
37 UCTIOIB30BaTh UHAYKTHUBHBIC M JISTYKTUBHBIE TIOJIXO/IbI TIPU U3YYCHUU CTPOCHUS M (PYHKITHI
OPraHoOB M UX CUCTEM Y KHUBOTHBIX;
38 BBISIBIISITH IPU3HAKH CXOJCTBA M OTJIMYHUS B CTPOCHUH M MEXaHW3MaX (PyHKIIMOHUPOBAHUS
OPraHoOB M UX CUCTEM Y KHUBOTHBIX;
39 ycTaHaBIMBaTh TPUYMHHO-CJIEICTBEHHbBIC CBS3U MPOLIECCOB, JIEKAIIUX B OCHOBE PETYJISLIMU
JeSATEeTLHOCTH OPTaHN3Ma;
40 ocyiecTBIATh HAOIOICHUS U JIEJIaTh BBIBOIBI,
41 nomy4aTth OMOIOTUYECKYIO UHPOPMAIIHIO O CTPOSHUU OPTaHOB, CHCTEM OPTaHOB, PETYJISIIIHH
JIeATEIbHOCTH OpraHu3Ma, POCTE U PA3BUTHH >KMBOTHOTO OpraHU3Ma U3 Pa3IMYHbIX UCTOUHUKOB;
CpPaBHHMBATh U COMOCTABJIATH CTAIMU PA3BUTHUS KUBOTHBIX C MpEBpalleHHEM U 0e3 MpeBpalleHus u
BBISBIIATh TPU3HAKA CXOJACTBA W OTJIMYHS B Pa3BUTUM JKUBOTHBIX C TpEBpalleHHeM H 0e3
MIpEBpAaIICHHUS;
42 ycTaHaBIMBaTh MPUYMHHO-CJICACTBEHHBIC CBSI3U MPH U3YUYCHHUH MPUCITOCOOIEHHOCTH YKUBOTHBIX K
cpene oOWTaHUs Ha Pa3HBIX CTATUSAX PA3BUTHS,
43 abcTparupoBarh CTaJIU Pa3BUTHS )KHBOTHBIX M3 UX KU3HEHHOTO ITHKJIA;
44 cocTaBIATh TE3UCH U KOHCIICKT TEKCTa,
45 mony4yaTh OMOJIOTHYECKYIO0 HHPOPMAITUIO 00 MHANBUIAYATEHOM Pa3BUTHU KUBOTHBIX,
MEPUOAN3ALINHI U TIPOJIOJKUTEIBHOCTH )KU3HU OPTaHU3MOB U3 PA3JIMYHBIX UCTOYHUKOB.
BBISBIIATH YEPTHI CXOJICTBA U OTJIMYMS B CTPOSHUU U BBITTOHIEMOU (PYHKIIMM OPraHOB-TOMOJIOTOB H
OpraHOB-aHAJIOTOB;
46 cpaBHUBATh M COMOCTABIISATH CTPOCHHUE )KMBOTHBIX HA PA3JIMYHBIX dTANaX UCTOPHUECKOTO
pa3BUTHUS;
23 KOHKPETU3UPOBATh MPUMEPAMHU JI0KA3aTEIbCTBA IBOJIIOINY;



MOJTy4aTh OMOJIOTHYECKYIO HH(OpMAIIIIO 00 SBOITIOIIMOHHOM PAa3BUTHU KUBOTHBIX, I0KA3aTEILCTBAX

Y IPUYMHAX 3BOJIFOLUY )KUBOTHBIX U3 PA3JIMYHBIX UICTOYHHKOB;

24 cpaBHMBATh U COMOCTABJIATH €CTECTBEHHBIE U UCKYCCTBEHHbIE OMOIIEHO3HI;

25 ycraHaBIMBaTh MPUYUHHO-CIIEICTBEHHBIC CBS3H MPU OOBSICHEHUU YCTOMYMBOCTH OUOIICHO30B;

26 KOHKPETU3UPOBATh MPUMEPAMHU MOHATHUSA: IIPOLYLIEHTB», K KOHCYMEHTBD), «PELyLEHThD;

27 BBISBIISATH Y€PTHI CXOACTBA U OTIIMYUS €CTECTBEHHBIX M UCKYCCTBEHHBIX OMOIICHO30B, IICTIH

MUTaHUS U MTUIIEBOM ETH;

28 caMOCTOSTENHHO UCIIONIB30BaTh HETIOCPEICTBEHHBIE HAOMIOAeH!US, 0000IIaTh U JIeTaTh BHIBOJIBL,

29 cucreMaTu3upoBaTh OMOIOTHYECKHE OOBEKTHI Pa3HbIX OUOIIEHO30B;

3(0) HaxOIUTh B TEKCTE YUCOHUKA OTIIMYUTEILHBIC MPU3HAKA OCHOBHBIX OHOJIOTUYECKUX OOBEKTOB H

SIBIICHUIA;

31 HAXONUTh B CJIOBAPSIX U CIIPABOYHUKAX 3HAUEHUS TEPMUHOB;

32 BBISBJIATH IPUYWHHO-CJICICTBEHHBIE CBS3U NIPUHAIJICKHOCTH )KHBOTHBIX K Pa3HBIM KaTeTOPUSM B

KpacHoii kuure;

33 BBIABIATH PU3HAKU CXOJCTBA U OTIMYUS TEPPUTOPUI PA3IUUHON CTENIEHU OXPaHbI;

KOMMYHUKATHUBHBIE

VYyamumiicss HayquTcCs:

34 aHanmu3MpoBaTh, 0000IIATE, BRICKA3bIBAThH CYKICHUS TI0 YCBOCHHOMY MaTepHaly;

35 TOJEpaHTHO OTHOCHUTHCS K MHOMY MHEHHIO;

36 noaepKUBaTh TUCKYCCHUIO;

37 paboTath ¢ AOMOTHUTEIbHBIMI UCTOYHHUKAMHU HH(POPMALIUU U UCTIONH30BATh AJIS TOUCKA

uHbopMaI Bo3MOkHOCTH MHTepHeTa;

38 mpe3eHTOBaTh U3yYEHHBIN MaTeprall, UCIOJIb3Ysl BO3MOXKHOCTH KOMIIBIOTEPHBIX MTPOTrPaMM.

OpPraHM30BBIBaTh yue€OHOE COTPYIHHUYECTBO M COBMECTHYIO JEATEIbHOCTh C YyUYUTEIEeM U

CBEpCTHUKAaMU; pabOTaTh MHAUBUAYAIbHO M B TPYIIE: HaXOAUTh oOllee pelleHue U pa3peniatb

KOH(QIUKTBI Ha OCHOBE COIJIACOBaHMS TO3MIMKA M ydeTa HWHTEpecoB; (opMynupoBaTh,

apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

39 0CO3HaHHO HCIOJIb30BAaTh PEUEBBIE CPEJICTBA B COOTBETCTBUU C 3a/1a4eil KOMMYHUKALIMM IS

BBIDOKEHHUSI CBOMX UYBCTB, MBICJIEH W TOTPEOHOCTEW; TIUIAHUPOBAHUS U PETYJLIIUU CBOEH

JIeATEIbHOCTH; BJIaJ€HUE YCTHON U MUCbMEHHON PEYbI0, MOHOJIOTHUECKON KOHTEKCTHOU peYblo;

40 TpUMEHSITH IKOJIOTUYECKOE MBIIICHUE B TO3HABATEILHOM, KOMMYHUKATUBHOM, COLUATLHOM

MPAKTHKE U TPO(HEeCCHOHABHON OPUCHTAIIHH.

IIpeaMeTHBIE pe3yabTATHI
Yuawuiica nayyumcs:

23 onpenensaTh CXOJCTBA U Pa3IudMs MEXIY PACTUTEIbHBIM U )KUBOTHBIM OPTaHU3MOM;

24 OOBSCHATH 3HAYCHUS 300JI0TUICCKUX 3HAHHM JUISI COXPAHCHHUS KU3HU Ha IUIAHETE, IS
pa3BeEeHUsI PEKUX U OXPAHSIEMbBIX KUBOTHBIX, /ISl BEIBEACHUS HOBBIX MOPOJ )KUBOTHBIX.

25 HaxoAWTh OTIIMYUS MPOCTEHIINX OT MHOTOKJIETOUHBIX )KUBOTHBIX;

26 TIpaBUIILHO MHCATh 300J0THYECKUE TEPMUHBI M HCTIOIH30BaTh UX MPU OTBETAX;

27 paboTaTh ¢ KUBBIMH KYJILTYPaMH MIPOCTEUIIINX, UCTIONB3YS ITPH TOM YBEITUIUTEIHHBIC
puOOopHI;

28 pacrio3HaBaTh IEPEHOCYMKOB 3a00JIeBaHUM, BBI3BIBAEMBIX IPOCTEHIIINMU;

29 packpbIBaTh 3HAYECHUE KUBOTHBIX B IIPUPOJE U KU3HU YETIOBEKA;

30 nIpUMEHSATH MOJIyYEHHbIC 3HAHUS B IPAKTUYECKOMN )KU3HU;

31 pacnio3HaBaTh U3yYEHHBIX )KUBOTHBIX;

32 onpeaenaTb CHCTEMAaTHYECKYIO MPUHAIIC)KHOCTh JKUBOTHOTO K TOW WJIM WHOM
TAKCOHOMUYECKOH TPYIIIIE;

33 Halmoath 3a MOBEICHUEM )KUBOTHBIX B IIPUPOJE;

34 mpOorHO3UPOBATh MOBEJCHUE KUBOTHBIX B PA3JIMUHBIX CUTYaIUsX;

35 paboTath ¢ )KUBBIMU U PUKCUPOBAHHBIMU KUBOTHBIMH (KOJUICKIIMSIMH, BIQKHBIMH H
MUKpOIIpenapaTamMu, u Jp.); OObSICHITh B3aUMOCBSI3b CTPOSHUS U PYHKIIUU OPTAaHOB U UX
cucteM, o0pa3a )KH3HHU U Cpe/ibl OOMTaHUS KUBOTHBIX;

23 NMOHUMAaTh B3aMMOCBS3H, CJIOKUBILINECS B IPUPOJE, U UX 3HAUCHHUE;

24 oTIu4aTh KUBOTHBIX, 3aHECEHHBIX B KpacHyr0 KHUTY, 1 CIIOCOOCTBOBATh COXPAHEHUIO UX
YHCIEHHOCTU U MECT OOUTAHHUS,

25 coBepiiaTh MPaBUIBHBIEC TIOCTYIIKU 110 COEPEKEHUIO U MPUYMHOKEHHUIO IPUPOIHBIX OOTaTCTB,
HaxOsICh B IPUPOAHOM OKPYKEHUU;



26 BecTH ce0s1 Ha SKCKYPCHUHU WM B ITOXOZE TaKMM 00pa3oM, YTOObI HE pacIyruBaTh U HE
YHHUTOXATh KUBOTHBIX;

27 mpUBJIEKaTh MOJIE3HBIX KUBOTHBIX B MAPKH, CKBEPHI, CaJIbl, CO3/1aBast I 3TOTO HEOOXOAUMEBIE
YCIIOBUS;

28 oka3bIBaTh NEPBYI0 MEIULIMHCKYIO IIOMOILb IPU YKYCAaX OMACHBIX WM JOBUTHIX )KUBOTHBIX.

29 npaBUIBHO UCIOIB30BATh MPH XapaKTEPUCTUKE CTPOCHHUS KUBOTHOTO OpraHU3Ma, OPraHOB U
CUCTEM OpraHoB crienu(puIecKue NOHATHUS;

30 00BACHATH 3aKOHOMEPHOCTH CTPOCHUS U MEXaHU3MbI (PYHKIIMOHUPOBAHUS PA3TUYHBIX CUCTEM
OpPraHOB KHBOTHBIX;

31 cpaBHUBATh CTPOCHHE OPTraHOB U CUCTEM OPTraHOB >KMBOTHBIX PA3HBIX CUCTEMATUYECKUX TPYIII;

32 ONUCHIBATH CTPOEHUE TIOKPOBOB T€Ja U CUCTEM OPTraHOB >KUBOTHBIX;

33 moka3bIBaTh B3aUMOCBSI3b CTPOEHHUS U (DYHKIIMH CHCTEM OPTaHOB )KMBOTHBIX;

34 BBIABIIATH CXOJCTBA U PA3IUYUS B CTPOCHUH TeJia )KUBOTHBIX;

35 pa3nuyath Ha )KUBBIX 00BEKTaX pa3HbIE BHUJIBI TOKPOBOB, a HA TAOIUIAX — OPraHbl K CUCTEMBI
OpPraHOB KHBOTHBIX;

36 cobmronath paBuiIa TEXHUKH 0€30MMaCHOCTH MPH MTPOBEICHUN HAOIOICHU;

37 MpaBUJIbHO UCHOJIb30BATh IPU XapaKTEPUCTUKE NHANBUAYAIBHOIO Pa3BUTHSI )KUBOTHBIX
COOTBETCTBYIOIIHE MMOHATHS;

38 moxazaTh MPEUMYIIECTBA BHYTPEHHETO OIUIOIOTBOPEHHSI MU PA3BUTHS 3apOIbIIIa B MATEPUHCKOM
OpraHU3ME;

39 XapakTepu30BaTh BO3PACTHBIE MEPHUOBI OHTOICHE3A;

4(0) moka3arb 4epThl IPUCIIOCOOIEHNS KUBOTHOTO HA Pa3HBIX CTAUSAX PAa3BUTHUSA K cpesie OOUTaHUS;

41 BBIABIATH (AKTOPBI Cpelibl OOUTAHNUS, BIMSIOIINE HA POJIOJKUTENBHOCTD KU3HU dKUBOTHOTO;

42 pacrnio3HaBatrh CTaJIMM Pa3BUTHUS )KUBOTHBIX;

43 paznuyarh Ha JKMBBIX 00BEKTaX pa3Hble CTaANH MeTaMop(]o3a y )KUBOTHBIX;

44 npaBUIBHO UCTIOIB30BATH MIPU XapAKTEPUCTUKE PA3BUTHS )KUBOTHOTO MUpa Ha 3emIie
OHOJIOrHYECKHUE TTOHSATHS;

45 aHanmu3MpOBAaTH J0KA3aTENbCTBA SBOIIOLINN;

46 xapaKkTepu30BaTh FOMOJIOTHYHbIE, AaHAJIOTUYHbIE U PYAUMEHTapHbIE OPTaHbl U aTaBU3MBI;

47 ycTaHaBIMBaTh MPUYUHHO-CIICJICTBEHHBIE CBS3H MHOTO00OpPAa3us ’KUBOTHBIX;

48 noxaspIBaTh MPUCIOCOOUTEIHHBIA XapaKTep U3MEHYMBOCTH Y )KUBOTHBIX;

49 o0BsCHATH 3HaUEHHE OOPHOBI 3 CYIIIECTBOBAHNUE B DBOJIOINN KUBOTHBIX;

50 paznuuath Ha KOJUIEKITMOHHBIX 00pasmax v TabJIMIIax TOMOJIOTUYHBIC, AaHAJIOTUYHBIE U
PYAMMEHTApHBIE OPTaHbl U aTaBU3MbI Y )KUBOTHBIX;

51 npaBUIBLHO UCIONB30BATh P XapaKTEPUCTHKE OMOIIEHO3a OMOJIOrHUYECKHe TOHSATHS;

52 pacno3HaBaTh B3aMMOCBSI3U OPTaHU3MOB CO CpPeNloil 0OUTaHuUS;

53 BBIABIIATH BIMSIHUE OKPY’KAIOIIEH cpeibl Ha OMOLIEHO3;

54 BBIABIATH MPUCTIOCOOJICHUS] OPTaHU3MOB K Cpeie OOUTAaHUS;

- OIpenensTh pUCIIOCOOTIEHHOCTh OpraHU3MOB ouoneHo3a Ipyr K TIpyTy;

23 onpeaensaTh HAapaBJIEHUE TOTOKA SHEPTHH B OMOIIEHO3E;

24 00BSCHATH 3HAUECHUE OMOJIOTUUYECKOTO Pa3HOOOpa3us JIJIsl TOBBIMICHUS YCTOMUYUBOCTH OUOIIEHO3a;

25 omnpenensiTh NPUHAAIEKHOCTh OMOJOTMUYECKIX OOBEKTOB K Pa3HBIM 3KOJIOTHYECKUM TpYTINaM.

26 nonb3oBarbesa KpacHoil KHUTOM;

27 aHaNM3UpOBAaTh U OLIEHUBATh BO3/ICHCTBUE UEIOBEKA HA )KMBOTHBIA MUD.

Yuawuiica nonyuum eoz3mosrcnocms Hayuumocs:

23 MoHUMAaTh BO3PACTAIOIIYIO POJIb €CTECTBEHHBIX HAyK U HAYYHBIX UCCIIEIOBAHUN B COBPEMEHHOM
MUpE, TOCTOSTHHOTO MPOLECCa IBOIIOIUN HAYYHOTO 3HAHUS, 3HAYUMOCThH MEXTyHAPOTHOTO
HAY4YHOT'O COTPYIHHYECTBA;

24 BnajeTh HAyYHBIM MMOAXOA0M K PEIICHUIO Pa3IUYHbIX 33]1a4;

25 popmMynHupoBaTh THIIOTE3bI, KOHCTPYHUPOBATh, IPOBOIUTH SKCIIEPUMEHTHI, OLIEHUBATh TIOTy4YEeHHbIC
pE3yIbTaThL;

26 CcOMOCTaBIATh HKCIIEPUMEHTAIbHBIEC U TEOPETUYECKUE 3HAHUS C OOBEKTUBHBIMU PEaTUIMU
KHU3HU;

27 OTBETCTBEHHO U OEPEKHO OTHOCUTHCS K OKPYIKAIOIICH cpejie;



28 BIajgeTh SKOCUCTEMHOM MO3HABATENIBHON MOJEIIBIO U BO3MOYKHOCTBIO €€ IPUMEHEHHUS B LIETAX
IIPOrHO3a SKOJIOTUYECKUX PUCKOB JUIS 3I0POBBS JII0IEH, 0€30MaCHOCTH KM3HH, Ka4yeCTBa
OKpY’KaroILlEeN Cpelbl;

29 ymeHuto 6e30nacHoro u 3(ppeKTuBHOrO UCMOJIb30BaHUs J1a00PaTOPHOro 000PYI0BAHMS,
IIPOBEICHHS TOUYHBIX U3MEPEHHH U aleKBaTHOM OLICHKH.

8 kuace
JIn4yHOCTHBIE pe3y/IbTaThl

23 BOCHHUTAHHUE Y yUaIIUXCs YyBCTBA TOPAOCTH 32 POCCUICKYIO OMOIOTHUECKYIO HAYKY;
24 oco3HaHME 3HAYEHUS CEMBH B 'KM3HU UEJIOBEKA U OOIIECTBA;
25 NOHMMaHUE OCHOBHBIX (PaKTOPOB, OMPEAEISIIOIINX B3aUMOOTHOIIIEHUE YEJIOBEKA U IPUPO/IBL;
26 ymeHHUs pear30BbIBaTh TEOPETUUECKHUE TIO3HAHUS HA IPAKTHUKE,
27 oco3HaHUWE 3HAYCHUsI 00YUEHUS JIJIs TOBCETHEBHOM JKU3HU M OCO3HAHHOTO BBIOOpa Mpodeccuw;
28 MoHMMaHKHE BaXKHOCTH OTBETCTBEHHOI'O OTHOILIEHMS K 00y4EeHHI0, TOTOBHOCTH U CIIOCOOHOCTH

yYaIuXxcs K CaMOPa3BUTHIO U CAMOOOPa30BaHHUIO HA OCHOBE MOTHBAIMH K O0YYECHHUIO U

MIO3HAHUIO;

29 rOTOBHOCTP U CIIOCOOHOCTh YYaIluXcsl IPUHUMATh [IEHHOCTH CEMEHHON JKU3HHU;
30 yBaxkuTenbHOE 1 3a00TJIMBOE OTHOIIECHUE K WIEHAM CBOCH CEMbH;

MeTtanpeaMeTHbIe Pe3yabTaThl
PEI'YJATUBHBIE
VYyamuiicst HayduTcs:

23 caMOCTOSITeTIbHO OMPEIEIIATh eI CBOETO 00yUeHUsl, CTaBUTh U (DOPMYIUPOBATH JJIsl ce0si HOBBIE
3aauu B yueOe 1 o3HaBaTeIbHON AESITETbHOCTH, Pa3BUBAaTh MOTHUBBI U HHTEPECHI CBOEH
MO3HABATEIbHOU JeSTeNbHOCTH;

24 caMOCTOSITEeIbHO IJIAHUPOBATh MTYyTHU JOCTHKEHHUS 1IeJIeH, B TOM YHCIIe albTepHATUBHBIE,
OCO3HAHHO BBIOMPATH Harboiee Y3PPEKTUBHBIC CITOCOOBI PEIICHUS YIeOHBIX M MO3HABATEILHBIX
3ajay;

COOTHOCHUTH CBOHM JICHCTBUS C IITAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOSH
JCSATEITLHOCTH B TIPOIECCE JIOCTHDKEHHUS pPe3ysbTara, ONPENeisiTh CIOCOOBI JCHCTBHIA B
pamMKax MpPeNIOKEHHBIX YCIOBHM U TpeOOBaHUU, KOPPEKTUPOBAaTh CBOM JICHCTBUS B

COOTBETCTBHUH c A3MEHSIIONIENCS CUTyalueu;
23 olleHUBATh MPABWIIBHOCTD BBITIOIHEHHS YI€OHOH 3a/1au, COOCTBEHHBIE BO3BMOKHOCTH €€
peleHus;

24 ocHOBaM CaMOKOHTPOJISI, CAMOOLIEHKH, IIPUHSTHS PELLIEHUIN U OCYIECTBIEHUS OCO3HAHHOTO

BbIOOpa B y4eOHOM M MMO3HABATEIFHON JEATEIILHOCTH;
[TO3HABATEJIbHbIE
VYyamuiics HayquTCs:

25 nob30BaThCs HAyYHBIMU METOJAMH ISl PACIIO3HAaHUS OMOJIOTMUYECKUX MPOoOJIeM; JaBaTh HAyYHOE
00BbsICHEHHE OMOJIOTHIECKUM (haKTam, IpoIieccaM, SIBICHUSIM, 3aKOHOMEPHOCTSIM, UX POJIH B
’KM3HHU OPraHU3MOB M 4YEJIOBEKA; IPOBOAUTH HAOJIIOAEHUS 3a )KUBBIMU OOBEKTaMH, COOCTBEHHBIM
OpPraHU3MOM; OIUCBIBAaTh OMOJIOTNYECKHE 00BEKTHI, POLIECCHI U SBJICHUS; CTABUTh HECIIOMKHbIE
OMOIOTHYECKHE IKCTIEPUMEHTHI M UHTEPIPETUPOBATh UX PE3YJIbTAThI.

26 B1ageTh CUCTEMOM OMOJIOTMYECKUX 3HAHUN - MOHATUSMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH,
TEOPHSIMH, UMEIOIUMH BaXKHOE 0011€00pa30BaTEIbHOE U II03HABATEIbHOE 3HAYCHNUE;
CBEJICHUSIMU 110 UCTOPUU CTAHOBJICHUS OMOJIOTUU KaK HAyKHU;

27 paboTaThb ¢ y4eOHMKOM U JOIOJIHUTEIbHON JIUTEPaTypOil, COCTABIATH COOOLEHHS HA OCHOBE
00001meHus MaTeprana ydeOHIKa U JONOJTHUTEIBHON JTUTEPATYPhI;

28 ycraHaBIUBaTh NPUYMHHO-CIIEJCTBEHHBIE CBSI3H NP aHAJIN3€ OCHOBHBIX 3TaloB 3BOJIIOLUU U
IIPOUCXOXK/ICHUS YEJIOBEUECKHX pac;

29 cpaBHMBATh KJIETKH, TKAaHU OpraHu3Ma 4eJIoBeKa U JeJ1aTh BbIBO/BI HA OCHOBE CPaBHEHMS;

30 ycTaHaBIMBaTh MPUYUHHO-CIIEJICTBEHHBIE CBSI3M HA MIPUMEPE 3aBUCHMOCTH TMOKOCTH Tela
YeJI0BEKa OT CTPOEHUS €ro NO3BOHOYHHKA POBOJUTH CPAaBHEHHE KIIETOK OpraHU3Ma
4eJI0OBEKA U JIeJ1aTh BBIBOJbI HA OCHOBE CPAaBHEHUS;

31 BBISIBJIATH B3aMMOCBSA3H MEKYy OCOOCHHOCTSAMU CTPOEHUS KIETOK KPOBU U UX (PYHKLIHSMHU.

32 BBIAEATH CYLIECTBEHHBIE IPU3HAKU MIPOLIECCOB JbIXaHUs U Ta3000MEHa;



33 OKa3bIBaTh MEPBYIO TOMOIIL TIPU OTPABJICHUH YTapHBIM ra30M, CIIACEHUH YTOMAIOIIETO,
MPOCTYHBIX 3a00JIEBaHUSX;

34 ycTaHaBIMBaTh NPUUUHHO-CIIE/ICTBEHHBIE CBSA3U MEXKIY CTPOCHHEM aHaIn3aTopa 1
BBHITIOJTHSIEMON UM (PYHKIIHEH;

35 xnaccupuMpoBaTh BUTAMUHBI, TUTIBI U BUBI IAMSITH, KeJIe3bl B OPraHU3ME YEIOBEKa;

36 ycTaHaBIMBaTh B3aUMOCBSI3U IIPU 00CYKICHUH B3aUMOJICHCTBYSI HEPBHOM U T'yMOpaIbHOU
peryJsiLuHu.

KOMMYHUKATHUBHBIE
VYyamuiics Hay4uTcs:
23 IpUBOJUTH JTOKA3aTeNbCTBA (apTyMEHTHUPOBATH) B3aMMOCBSI3U YEJIOBEKA U OKPYXKAIOMIEH CPEeIbI,
3aBUCHMOCTH 3JIOPOBBSI YEIIOBEKAa OT COCTOSHHUS OKPYXKAIOIICH CpeIbl, HEOOXOAUMOCTH 3aIlUThI
cpenpl;
24 TonepaHTHO OTHOCUTHCA K MHOMY MHEHUIO, TTOJIEPKUBAThH JUCKYCCHIO;
25 paboTaTh ¢ JOMOIHUTEIBHBIMU HCTOUHUKAMU UH(GOPMAIIMH U UCTIONB30BaTh JIsI TOUCKA
uHpOpMaI BO3MOKHOCTH HTEepHETa;
26 npe3eHTOBaTh U3YYEHHBIN MaTepual, UCIOIb3Yysl BOSMOKHOCTH KOMIIBIOTEPHBIX TPOTPAMM.
OpraHU30BbIBaTh Y4€OHOE COTPYIHHYECTBO M COBMECTHYIO [EATEIbHOCTh C VYYHTEIEM |
CBEpCTHUKAMU; PabOTaTh MHAWUBUAYATbHO M B TPYIIE: HAXOAWTH OOIee pelleHue U pas3periath
KOH(QIMKTBI Ha OCHOBE COIJIACOBAaHMS TIO3WIMA H ydeTa WHTEpecoB; (hopMyrupoBaTh,
apryMEHTUPOBaTh U OTCTAaUBATh CBOE MHEHUE;

27 OCO3HAHHO HCIOJIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBHM C 3aJadyeid KOMMYHHUKAIUU IS
BBIDOKEHHSI CBOUX UYBCTB, MBICICH M TMOTPEOHOCTEW; TMJIAHHPOBAHHUS U PETYISIUU CBOEH
NEATEIIbHOCTH; BJIAJICHUE YCTHOW M MUCbMEHHON PEYbl0, MOHOJIOTUYECKOW KOHTEKCTHON PEYbIO.

28 IIpeameTHsble pe3yJbTaThI
Yuawuiica nayyumcs:

23 BBIICIATH ceUpUIECKIE 0COOCHHOCTH YeIOBEKa KaKk OMOCOIUAIbHOTO CYIIECTBA;

24 oOBSCHATH MECTO U POJIb YEJIOBEKA B IIPUPO/IE;

25 ompenensTh YepThl CXOACTBA M PA3JIMUHNS YEIOBEKA U )KUBOTHBIX;

26 noKa3bIBaTh HECOCTOATEILHOCTh PACUCTCKHUX B3TJISIIOB O MIPEUMYIIIECTBAX OJHUX Pac Mepes
ApYTMH;

27 BBIIENSTH CYIIECTBEHHBIC MPU3HAKHA OpraHN3Ma 4ejoBeKa, 0COOEHHOCTH ero OMoIorndecKon
MIPUPOJIBL;

28 nabironaTh U OMMCHIBATh KJIETKU U TKAHU HA FOTOBBIX MUKpOIIpenaparax;

29 BBIIENATH CYIIECTBEHHBIE IPU3HAKU MTPOLIECCOB PEPICKTOPHON PETYISAIUH KU3HEAEATEIIbHOCTH
OpraHu3Ma 4elioBeKa OOBSICHITh OCOOCHHOCTH CTPOCHHUS CKEJIeTa YeIOBEKa;

30 pacnio3HaBaTh Ha HAIJIAHBIX OCOOMSIX KOCTU CKEIeTa KOHEYHOCTEN U MX MOSICOB;

31 oxa3pIBaTh NMEPBYIO MOMOIIIb MPHU yIIHOaX, TepesioMax KOCTEH U BRIBUXaX CyCTABOB,;

32 BBIABIISATH B3aUMOCBS3b MEKIY OCOOCHHOCTSAMU CTPOEHUS KIJIETOK KPOBU U UX (PYHKLHUSIMU;

33 npoBOIUTH HAOIIOJEHNE U ONHUCAaHUE KJIETOK KPOBU Ha FOTOBBIX MUKpOTMpenaparax.

34 0OBSCHATH CTPOCHHUE U POJIH KPOBEHOCHOW U JTUM(ATHICCKON CHCTEM;

35 BBIIENSTH OCOOEHHOCTH CTPOEHUS COCYIUCTON CUCTEMBI M IBUYKEHHSI KPOBHU IO COCYAaM;

36 U3MepSATh MyJIbC U KPOBSIHOE JaBJICHNUE;

37 BBLACIATH CYIIECTBEHHbIE IPU3HAKU MTPOLECCOB MTUTAHUS U MMULLIEBAPEHUS;

38 MpUBOIUTH T0KA3aTENbCTBA (ApTYMEHTHPOBATH) HEOOXOUMOCTH COOMIOICHHS MEP
PO MIAKTUKYA HAPYIIEHUN PaOOThI MUIIEBAPUTEIHLHON CUCTEMBI;

39 BBIIENATH CYIIECTBEHHBIC MTPU3HAKK 0OMEHA BEIIEeCTB U MPEBPAIICHHIA SHEPTUU B OPTaHU3ME
YEJI0BEKa;

40 0OBACHATH POJIb BUTAMUHOB B OpraHU3ME UEIOBEKa;

41 mpUBOIUTH 10KA3aTENbCTBA (ApTyMEHTAIHS) HEOOXOMUMOCTH COOMIOICHUS Mep MPODUTAKTUKN
HapyIIeHWH Pa3BUTHS aBUTAMUHO30B;

42 BBLACNATH CYILIECTBEHHbIE IPU3HAKU MIOKPOBOB TeJa, TEPMOPETYJIISIUY;

43 oka3pIBaTh MEPBYIO MOMOIIb TIPU TETNIOBOM U COJTHEYHOM yIape, 0KOrax, 0OMOPOKEHUSX,
TpaBMax KOXKHOT'O MOKPOBA;

44 OOBACHATH 3HAYCHNE HEPBHOW CUCTEMBI B PETYISIIUU MIPOIECCOB KU3HEICATEIILHOCTH;



45 0OBSCHATH BIUSHUE OTJCIIOB HEPBHOM CUCTEMBI HA JEATEIbHOCTh OPTaHOB;

46 BBLIETATH CYLIECTBEHHbIC IPU3HAKU CTPOCHUS U (PYHKIIMOHUPOBAHUS OPTaHOB YYBCTB;

47 BBLAETATH CYLIECTBEHHbIE 0OCOOEHHOCTH MOBEICHUS U IICUXUKHU YEJIO0BEKa;

48 0OBACHATH POJIb OOYUEHHS U BOCIIUTAHUSI B PA3BUTHU MTOBEJCHUS U IICUXUKH YEJIOBEKa;

49 xapaxTepr30BaTh OCOOCHHOCTH BBHICIICH HEPBHOM JIEATETLHOCTH YEIOBEKA U POJIb PEUU B
pa3BUTUU YEIIOBEKA;

50 BBIAENATD CYIIECTBEHHBIE IPU3HAKU CTPOEHUS U (PYHKLIIMOHUPOBAHUS OPTaHOB HIOKPUHHOMN
CUCTEMBI;

51 ycraHaBnMBaTh €IMHCTBO HEPBHOM U T'yMOPAIbHON PETYIISILIUM.

52 BBIIENATH CYLIECTBEHHBIE IPU3HAKN OPraHOB Pa3MHOXKEHUSI YEIOBEKa;

53 00OBACHATH BpeIHOE BIHUSHNE HUKOTHUHA, aJIKOTOJIsl U HAPKOTHKOB Ha pa3BUTHE ILIOAA;

54 npuBOIUTH JOKA3aTENIbCTBA (APTYMEHTUPOBATH) HEOOXOUMOCTH COOIIOACHUS MEP
npoduIakTUKy HHGEKUUH, nepeaarmuxcs noyossiM nytém, BUU-undeximu, Meauko-
IeHETHYECKOr0 KOHCYJIbTUPOBAHUS AJIS IPELyNPEKICHNS HACIEICTBEHHbIX 3a00IeBaHMM
YeJI0BEKa.

Yuawuiica nonyuum eo3modrcnocms Hayuumuca:

0OBACHATH HEOOXOAMMOCTD MMPUMEHEHHS TEX WJIM HHBIX IPUEMOB NIPU OKAa3aHUU TEPBOU
J0BpayeOHON MOMOIIH MTPHU OTPaBIICHHSIX, 0)KOraX, 0OMOPOXKEHUSX, TPaBMax, CIACEHUU
YTONAIOUIET0, KPOBOTEUYEHUSX;

23 HaxomuTh MHGOPMAIIHIO O CTPOSHHUH U )KU3HEACATEIILHOCTH YeJIOBEKa B HAYYHOIOMYJISIPHON
JUTEpaType, OMOJIOTHYECKUX CIIOBAPSIX, CIPaBOUYHUKAX, IHTepHeT-pecypce, aHaTu3upoBaTh U
OLICHUBATH €€, IEPEBOAUTH U3 OAHOU (HOPMBI B APYTYIO;

24 opueHTHPOBATHCS B CUCTEME MOPAJIbHBIX HOPM U IIEHHOCTEH 110 OTHOILLIEHUIO K COOCTBEHHOMY
3I0POBBIO U 37J0POBbIO IPYTUX JIO/IEH;

25 HaxomUTh B y4eOHOM, Hay4HO-TIOMYJISIpHOM JauTeparype, MHTepHeT-pecypcax nHGpopmMaIuio oo
OpraHusMe yeyoBeka, o(popMIIATh €€ B BUJE YCTHBIX COOOIICHUH U JOKJIA/10B;

26 aHaNIU3UPOBATh U OLICHUBATH LICJIEBBIE U CMBICIIOBBIC YCTAHOBKH B CBOUX JIEHCTBUAX U
MIOCTYIIKaX 110 OTHOLIEHUIO K 3I0POBBIO0 CBOEMY U OKPY’KAIOLIUX; TOCJIEICTBUS BIMSIHUS
(akTOpOB pUCKa HA 37I0POBHE YEIOBEKA.

27 co3maBaTh COOCTBEHHBIE MMMCHMEHHBIE W YCTHBIE COOOIIEHUS 00 OpraHu3Me 4eJI0BeKa M ero
KU3HEJIEATETLHOCTH Ha OCHOBE HECKOJIBKUX MCTOUHUKOB MH(OpMAIINU, COIPOBOXK/IATh
BBICTYIUIEHHE NIPE3CHTALMEN, yUNThIBAasi 0COOEHHOCTH ayIMTOPHH CBEPCTHHUKOB;

28 paboTath B IpylIe CBEPCTHUKOB P PEIIEHUH ITO3HABATENIbHBIX 3a/1a4 CBSI3aHHBIX C
O0COOEHHOCTSIMU CTPOECHHS U JKUZHEACSITEIbHOCTH OpraHu3Ma 4ejIoBeKa, JIaHUpOBaTh
COBMECTHYIO AESTEIbHOCTD, YUUTHIBATD MHEHUE OKPYXKAIOIIMX U a/IEKBAaTHO OLICHUBATh
COOCTBEHHBIN BKJIAJl B I€ATEILHOCTD TPYIIIIHI.

23 9 kJaacce
JIMYHOCTHBIE Pe3yJIbTaThI
24  3HaHWE OCHOBHBIX MPHUHIMIIOB U MPABUJ OTHOIICHHUS K >KUBOW MPHUPOJIE, OCHOB 3I0POBOTO

oOpa3za
KHU3HU u 37I0pOBbE-COEPETaroIInX TEXHOJIOTHIA;
Peanmu3anus YCTaHOBOK 3JI0POBOTO obpaza KH3HU;

23 CdopMHpOBaHHOCTh TO3HABATENIbHBIX HWHTEPECOB M MOTHBOB, HAIPaBJICHHBIX HAa U3y4EHUE
YKUBOWM MPUPO/IbI; MHTEJUIEKTYalIbHBIX YMEHUH (J0Ka3bIBaTh, CTPOUTH PACCyKICHUS, aHAIU3UPOBATh,
CpaBHUBATb, JI€1aTh BBIBOJIBI U JIP.); 3CTETUYECKOTO OTHOLIEHHS K )KUBBIM OOBEKTaM.

MeTtanpeaMeTHbIe Pe3yJabTaThl
PEI'YJBITUBHBIE
BhITTyCKHHUK Hay4uTCS:
23 caMOCTOSITENIbHO [UIAHUPOBATh MYTH JOCTHIKCHHS 1€, B TOM 4HCIE allbTepHATHBHBIC,
OCO3HAHHO BbIOMpaTh Hambomnee 3(PQPeKTHBHBIC CIOCOOBI pElIeHHs YYeOHBIX W TO3HABATEIbHBIX
3a1ad;
24 COOTHOCHUTH CBOM JCHCTBHSI C TUIAHUPYEMBIMU pe3ylbTaTaMH, OCYIIECTBISATh KOHTPOIb CBOEH
JESTEIbHOCTH B TPOIECCe JIOCTHXKEHUS pe3ylibTaTa, ONMPeAessaTh CIOCOOBI JIEWCTBUH B paMKax
MPEIJIOKEHHBIX YCIOBUM M TpeOOBaHWH, KOPPEKTUPOBATH CBOW JEHCTBUS B COOTBETCTBUH C
MU3MEHSIOLIENCS CUTYalUEN;



25 BlIaiecHUI0 OCHOBAMH CaAMOKOHTPOJISI, CAMOOLICHKH, TIPUHSATHS PEIIEHUN U OCYIIECTBICHUS
OCO3HAHHOTO BhIOOpa B yUeOHOH U 1MO3HABATENILHOM 1€ TEIbHOCTH;
26 BbIOMpATD 1LIE€JIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JCHCTBUAX M IMOCTYIKAX MO OTHOIIECHHUIO K
JKUBOH TIPUPOJIE, 3I0POBBIO0 CBOEMY M OKPY>KAFOIIIHX;
[TIO3HABATEJIbHBIE
BrinmyckHUK HayduTCS:
27 caMOCTOSITENIbHO OMPEAETSATh eI CBOEro 00yUeHUs], CTaBUTh U (hOPMYyIHPOBATh JJIsl c€OS HOBBIE
3aJaud B yuebe M TO3HABAaTeIbHOW JIE€ATENbHOCTH, pa3BUBATh MOTHBBI M HHTEPECHl CBOEH
MO3HaBaTeIbHOU JESITENbHOCTH;
23 BIAJCHUIO COCTABJISIONIMMHU HCCIEI0BATENBCKON M MPOEKTHOM NESITEIbHOCTH, BKIIOYAs YMEHUS
BUJIETh TPOOJIEMY, CTaBUTh BONPOCHI, BBIJIBUTATh THUIOTE3bl, JaBaTh OINPEACICHUS MOHSITHUSIM,
KkinaccuummpoBars, HaOMIOAATh, MPOBOAUTH HKCIHEPUMEHTHI, JEJIaTh BBIBOJBI W 3aKIIIOUEHUS,
CTPYKTYpHUpPOBaTh MaTepuai, OObsSCHATh, 10Ka3bIBaTh, 3aIUIIATh CBOU HUJICH.
24 ymenuto paboTaThb C pa3HbBIMM HCTOYHUKAMU OHOJOTMYECKOM HMHQOpMAlUU: HAXOAUTh
OMoNOrHUecKyr0 MH(MOPMAIUIO B PA3IMYHBIX HCTOYHMKAX (TEKCTe yYeOHWKA HAyYHOTOIMYJSIPHOM
auTeparype, OWOJIOTMYECKUX CJOBapsSX U  COPABOYHHWKAX), AaHAJIU3UPOBATh H  OIICHUBAThH
nH()OpMaIHIO;
25 yMeHue c03/1aBaTh, MPUMEHATH U MPE0oOPa30BbIBaTh 3HAKU U CUMBOJIbI, MOJIEIIA U CXEMBbI JJIsI
pelieHus: yueOHbIX U MO3HABATENbHBIX 33]1a4;
KOMMYHUKATHUBHBIE
BbInyCKHHUK Hay4uTCS:
26 0CO3HAHHO UCTOJIb30BATh PEUEBBIE CPENICTBA TSl IUCKYCCUH M apTyMEHTAllUK CBOEH MO3ULINU:
CpaBHMBATh Pa3HbIe TOUKH 3PEHUS, ApPTyMEHTUPOBATh M OTCTAUBATh CBOIO TOUKY 3PCHHS,;
27 OpPraHU30BBIBATh YYEOHOE COTPYAHHYECTBO U COBMECTHYIO JIEATEIBHOCTh C yUYUTEIIEM U
CBEPCTHHKAMHU, paboTaTh MHAUBUAYATbHO M B TPYIIE: HAXOOUTh OOIEe pElIeHHe M pa3peliaTh
KOH(pIMKTBI Ha OCHOBE COITIACOBAaHUS TMO3UIMA M ydeTa MHTEPECOB, (HOPMYIHPOBATH,
apryMEHTHUPOBATh U OTCTAUBATh CBOC MHEHUE;
28 ucnonp30Barh, HPOPMAITMOHHO-KOMMYHUKaInoHHbIE TexHOoIoruH (MK T-komrieTen s ),
29paboTate B TpyMNIe CBEPCTHUKOB TPU PEIIEHUH [IO3HABATENIBHBIX 3aJad CBSA3aHHBIX C
TEOPETUYCCKUMHU W TPAKTHUYSCKUMH MPoOIeMaMu B OOJIACTH MOJICKYJISIPHOW OWOJIOTHH, TEHETUKH,
9KOJIOTHH, OMOTEXHOJIOTHH, MEIUIIMHBI U OXpPaHbl OKPY’KAIOIIEH CPe/bl, TUIAHUPOBATh COBMECTHYIO
JESTeNIbHOCTh, YYUTHIBAaTh MHEHHE OKPYKAIOUIMX M aJIeKBaTHO OLIEHUBATb COOCTBEHHBIN BKIIAJ B
JeATEIbHOCTh TPYIIIBL.

IIpeaMeTHBIE pe3ybTATHI

B pe3syibrate n3ydyeHusi Kypca 0MOJIOTHM B OCHOBHOI IIKOJ1€:

Buinycknux  mayuumcs TONB30BaTbCS HAYYHBIMU  METOJAMHU  JJisi  PACIIO3HAHUS
OuojoruuecKkux MNpodeM; JaBaTh HAy4HOE OObSCHEHUE OMOJOTMYECKUM (QakTam, IMpoleccam,
SBIICHUSM, 3aKOHOMEPHOCTSIM, HMX pPOJIM B KU3HU OPraHU3MOB U YEIOBEKAa; MPOBOIUTH
HAOIO/IEHUST 32 JKUBBIMH OOBEKTaMH, COOCTBEHHBIM OPTaHU3MOM; OIMUCHIBATH OHMOJIOTUYCCKUE
O0OBEKTHI, TPOLECCHl W SBJICHHS; CTaBUTh HECJIOXHBIC OWOJIOTHYECKHE OSKCIICPUMEHTH U
UHTEPIIPETUPOBATH UX PE3YJIbTATHI.

BeilyckHMK ~ OBJIaieeT  CHUCTEMOM  OWOJIOTMYECKWX  3HAHUW -  TOHATHUIMH,
3aKOHOMEPHOCTSIMHM, 3aKOHAaMH, TEOPUSIMH, HMEIOIIMMH BakHOE o00Ieo0pa3oBareibHOE U
MO3HABATEIbHOE 3HAYCHHE; CBEJCHHUSIMY 110 UICTOPUU CTAHOBIICHUS OMOJIOTUN KaK HAYKH.

BBITyCKHHK OCBOMT 0OIIME TPUEMBI: OKa3aHUS TMEPBOM TMOMOIIM;, pPAIMOHAIBHON
OpraHM3allii TpyJa M OTAbIXa; BBIPAIIUBAHUS U PA3MHOXKEHHUS KYJIbTYPHBIX PacTeHUH U
JOMAITHUX KUBOTHBIX, YXO/Ia 32 HUMU; MPOBEACHUS HAOIIOACHUHN 32 COCTOSHUEM COOCTBEHHOTO
opranm3ma; TmpaBwia paboTel B KaOuHeTe OWONOTWMH, ¢ OHOJOTHMYECKHMMH MpUOOpaMu U
WHCTPYMECHTAMH.

BBIyCcKHHK TIpHOOpETeT HAaBBIKKA WCIOJIB30BAHMS HAYYHO-TIOMYJIIPHOW JIMTEPATyPHI 10
OMOJIOTUH, CIPABOYHBIX MaTepuaioB (Ha OyMaXHBIX W D3JEKTPOHHBIX HOCHTEISAX), PECYypCOB
WuTepHeTa pu BHIIOTHEHUH YYeOHBIX 3aa4.

Buinyckuux nonyuum 803MoMCHOCb HAYUUMbCA:

23 0CO3HAHHO WCIIOJIb30BaTh 3HAHUS OCHOBHBIX MPABWJI MTOBEACHUS B IPUPOAE U OCHOB 3I0POBOTO
o0Opa3a KU3HH B OBITY;



24 BBI6I/IpaTB LCJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX ﬂeﬁCTBHHX 1 IIOCTYIIKax 110 OTHOUICHUIO
K KHBOH MPHUPO/JIE, 3J0POBBI0 CBOEMY H OKPYIKAIOIINX;

25 OpUEHTHPOBATHCS B CUCTEME TIO3HABATENBHBIX IIEHHOCTEH - BOCIPUHUMATh HH()OPMAITUIO
OMOJIOTHYECKOTO COICPKaHMsI B HAYYHO-TIOMYJISIPHOM JIMTEPATYpPE, CPEACTBAX MACCOBOU
uHpopMmarn 1 MHTEepHET-pecypcax, KpUTUYECKU OIICHUBATh OTYYEHHYIO0 HH(OpMAILIHUIO,
aHAITM3HUPYS €€ COJCPKAHKE U JaHHBIE 00 UCTOUHUKE HHPOPMAIIHH;

26 co3naBaTh COOCTBEHHBIE MUCHMEHHBIC U YCTHBIE COOOIICHUSI O OMOJIOTUYECKUX SIBICHHUSX U

npoueccax Ha OCHOBC HECKOJIbKUX UCTOYHHUKOB I/IH(bopMaI_II/II/I, COIIPOBOXAATb BBICTYIIIICHUC
HpC3€HTaI.[HCfI, Y4YUTbIBas 0COOEHHOCTH AyIUTOPHUHU CBEPCTHUKOB.



Coneprkanue y4eOHOIo npeamera
Conepxanue Kypca 0Ho10ruu

5 kaacc «BBeneHue B 0M0J10THIO» - 34 yaca B Henero, 2020 — 2021 yu.ron.

Pasznen 1. ’KuBoii opranu3m: cTpoeHue U U3yUeHHue

MHuoroobpasue *KUBBIX OpraHu3MOB. OCHOBHBIE CBOWCTBA KMBBIX OPTaHU3MOB: KIETOYHOE CTPOCHHE,
CXOJHBI XUMHYECKHUI cocTaB, 0OOMEH BELIECTB W JHEPIuH, NMUTAHUE, AbIXaHUE, BBIACIEHUE, POCT U
pa3BUTHE, PA3APaKUMOCTb, JIBIIKEHUE, Pa3MHOXKEHHE. BHONOrus — Hayka O KUBBIX OpraHU3Max.
PaznooOpazue Omomornueckux HayK. MeTopl U3ydeHUs: TPUPOIBI: HAOIIONEHNE, YKCIIEPUMEHT (OIIBIT),
u3mepenne. OOopymoBaHue JUIsi HAyYHBIX  HCCeNOBaHWi  (maboparopHoe  00OpyIOBaHUE,
YBEIMUUTENbHbIE MPUOOPHI, W3MEpPUTENIbHbIE MPHUOOPHI). YBEIWUYHUTEIbHbIE MPUOOPHL: pydHAas JyIa,
CBETOBOM Mukpockomn. Kierka — sieMeHTapHas eIMHMIIA KUBOTO. be3bsiaepHble U siepHbIE KIIETKU.
Crpoenre U QyHKUMU SApa, LUTOIIIA3MbI U €€ OpraHouA0B. XpOMOCOMBI, X 3HaueHue. Pazmuuus B
CTPOCHHH PACTUTEIBHOW U >KMBOTHOM KJeTOK. CoJep:kaHne XMMUYECKHX 3JIEMEHTOB B KjeTke. Bona,
JIPYrue HEOPraHWYECKHE BELIECTBA, UX POJb B KU3HENEATEIBHOCTU KJIETOK. OpraHM4ecKHue BEIIEeCTBA:
OenKU, JKUPBI, YIICBOIBI, HYKJICHMHOBBIE KHUCIIOTHI, MX pOJIb B KIETKe. BemecTBa u sBICHUS B
OKpYXaroleM Mupe. Benukue ecTeCTBOMCIIBITATENN.

JlabopaTopHble M NpaKTHYecKHe PadoThI

JlabopaTopHas pabora Ne 1 «3HaKOMCTBO ¢ 00OPYJIOBAaHHEM JIJIsi HAYYHBIX UCCIICIOBAHUI.
JlaGoparopHast paGota Ne 2 « YCTpoHCTBO Py4HOM JyIIbl, CBETOBOI'O MUKPOCKOIIA.

JlaGopatopHas pab6ora Ne 3 «CTpoeHHe KJIETOK KOKHUIIBI YEIIYH JIyKa

JlaGopatopHas padora Ne 4 « OnpepeneHrue cocTaBa ceMsiH NIeHUIbl. Du3nyeckue CBOCTBa
OpPraHUYECKUX BEIIECTB: OEJIKOB, JKUPOB, YIIEBOIOBY.

Pa3znen 2. MHorooopasue >KkMBbIX OPraHU3MOB

Pa3Butne xu3Hu Ha 3emie: ku3Hb B JI[peBHEM OKeaHe; Jieca KaMEHHOYTOJIbHOIO NEPHOJA; PAacLBET
IPEBHUX TPECMBIKAIOUINXCS; NTHIBI W 3Bepu mpouuioro. Pa3HooOpa3ue KHUBBIX OPraHU3MOB.
Knaccudukamuss opranmsmoB. Bua. IlapctBa »xuBoil npupoxasl: bakrepum, I'pubsi, Pactenus,
XKusorHsle. CyliecTBeHHbIE MNPH3HAKK NPEACTABUTENEH OCHOBHBIX I[APCTB, HMX XapaKTEpUCTHKA,
CTPOCHHUE, 0OCOOCHHOCTH KHU3HEACATEILHOCTH, MECTa OOUTAHHSI, UX POJIb B IPUPOJE U )KU3HU YeTIOBEKa.
OxpaHa *1BOU NPUPOIBI.

JlabopaTopHble M NpaKTHYecKHe PadoThI

JlaGopatopHas padorta Ne 5 «OmnpeeneHne roloceMsHHBIX 0 repoapusim».

JlaGoparopHas paGota Ne 6 «OmpeneneHue pacTeHUil Mo repoapusm».

Pa3znen 3. Cpena o0uTaHus )KUBBIX OPraHU3MOB

HazemHo-BO3myIIHAs, BOAHAs W TIOYBEHHAsh CpeAbl OOWTaHUs OPraHu3MoB. [IpuUCTIOCOOIEHHOCTH
OpraHu3MoB K cpezie oOutanusi. PacteHus: v )KUBOTHBIE Pa3HbIX MAaTEPUKOB (3HAKOMCTBO C OTAEIbHBIMU
MPEACTABUTENSIMU KUBOM MPUPOAbl KaXaoro marepuka). [Ipupoansie 30HbI 3emuu: TyHOpa, Taiira,
CMEIIIaHHblE W IIUPOKOJIMCTBEHHBIE Ji€ca, TPAaBSHUCTHIE PABHUHBI — CTEMU M CaBaHHBI, MYCTHIHM,
BIIQXKHBIE Tpornudeckue jeca. JKu3Hp B MOpsx U okeaHax. CooOmiecTBa MOBEPXHOCTH U TOJIIH BOJIBI,
JIOHHOE COO00IIIeCTBO, COOOIIECTBO KOPAIIOBOTO prida, TIITyOOKOBOIHOE COOOIIIECTRO.

JlabopaTopHble M NpaKTHYecKHe PadoThI

[pakTrueckas pabota Ne 1 « MccnenoBanue 0coOEHHOCTEHN CTPOCHUS PACTECHUN U )KUBOTHBIX,
CBSI3aHHBIX CO CPEIOi OOUTAHHUS.

[pakTrueckas pabora Ne 2 « Onpenenenue HarOoiee pacpoCTpaHEHHBIX PACTEHUM U AKUBOTHBIX).
[Ipaktudeckas padora Ne 3 «3HaAKOMCTBO € HKOJIOTHYECKHMHU poOiIeMaMi MECTHOCTH M JOCTYTIHBIE
MyTH UX PEIICHUS».

Pa3nena 4. Uenosek Ha 3emiie

HayuHnble mpencraBiieHHs O IPOUCXOXKACHUM 4elIOBeKa. [IpeBHUE IIPENKU 4YEJIOBEKA: JPUONUTEKH U
aBcTpajonuTeku. YemoBek ymenbrid. Yemoek mpsmoxomsaiuii. UenoBek pasyMHBIN (HeaHIaepTaell,
KPOMaHBOHEL], COBPEMEHHBIIN 4eloBeK). MI3MeHeHus: B PUPOJIE, BbI3BAaHHbBIE AEATEILHOCTHIO YEJIOBEKA.



Kucnotueie noxau, 030HOBasi Jblpa, MApHUKOBBIM 3(PQeKT, paanoakTUBHbIE OTXOAbl. bronorumueckoe
pa3zHooOpa3ue, ero oOenHEHME M IMyTH coxpaHeHus. OMNyCThIHMBAaHHE U €ro NPHYUHBI, OOprda C
ONyCThIHMBaHUEM.  Baxueimme  oSkomoruyeckue  MpoOJIEMbl:  COXpaHEHHE  OMOJIOrMYecKOro
pa3HooOpa3usi, 60pbda C YHUUYTOKEHHEM JIECOB M OIyCTHIHMBAHHMEM, 3alllUTa IUIAHEThl OT BCEX BHUJIOB
3arpsi3HEHUH. 3I0pOBbE UeIOBEKa M 0€30MaCHOCTh JKM3HU. B3auMOCBsI3b 310pOBbs U 00pasza KU3HHU.
Bpeonvie npusviuxu u ux npogunakmuxa. Cpeda obumanusa yenogexa. IlpaBuna noBeaeHus 4eI0BEKa B
OTACHBIX CUTYaIUSX MPUPOAHOTO MpoucxokaeHus. [Ipocreiimme cnocoObl Oka3aHusl IEPBOM MOMOIIIH.
JleMoHCTpanus

SAnoBUTBIE PACTEHUS U OMACHBIC YKUBOTHBIE CBOEH MECTHOCTH.

JlabopaTopHble M NpaKTHYecKHe PadoThI

[pakTryeckas padora Ne 4 «M3MepeHne cBOero pocta ¥ Macchl Tejia, OBJIAJCHHE MPOCTHIMU CIIOCO0aMu
OKa3aHus NepBOW JOBpayeOHON MOMOIIN.

6 xnacc « /KuBoii opranusm» - 68 yacos, 2020-2021 yu.roa.

Pasznen 1. CTpoeHue u CBOMCTBA )KUBBIX OPraHU3MOB

Tema 1.1. OcHOBHbBIE CBONCTBA KUBBIX OPTaHU3MOB

MHuoroo6pasue KHUBbIX OpraHu3MoB. OCHOBHBIE CBOMCTBA )KMBBIX OPTaHU3MOB: KJIETOUHOE CTPOCHHUE,
CXOJHBI XMMHUYECKUN COCTaB, OOMEH BELIECTB U SHEPTUHU, TUTAHKE, JbIXaHNE, BBIICICHHUE, POCT U
pa3BUTHE, pa3IPaXKUMOCTh, IBUKECHUE, PA3MHOXKECHHE.

Tema 1.2. X¥MHUYECKUN COCTAB KIETOK

CopeprxaHne XMMUYECKHX AJIEMEHTOB B KileTKe. Bona, npyrrue HeopraHnyecKkue BEeIeCTBa, X poiib B
KHU3HEACITETLHOCTH KIIeTOK. OpraHndecKre BeIecTBa: OSNKH, JKUPHI, YIICBOAbI, HYKJICHHOBBIE
KHCJIOTBI, UX POJIb B KJIETKE.

Tema 1.3. CTpoeHue pacTUTENbHOW U AKUBOTHOW KJIeTOK. KileTka — skuBas cucrema

Knerka — snementapHas enuHuna >xuBoro. besbsinepHsie u sinepHble KieTku. CtpoeHue W (GyHKIHMU
s/1pa, UUTOILIAa3MbI U €€ OPraHou0B. XpOMOCOMBI, UX 3Ha4eHME. Pa3nuuus B CTPOCHUU PACTUTEIILHOU U
YKUBOTHOU KIJIETOK.

CrpoeHne KIETOK KUBBIX OPIraHU3MOB (Ha TOTOBBIX MUKpPOIIPENaparax).

Tema 1.4. Jlenenue KIeTKU

Henenue —  eadicHeliuiee  CBOUCMBO  KIemMOK. 3HayeHue OeleHuss OAf pocma U  pa3eumus
MHO20KNeMOYH020 opzanusma. Jlea muna Oenenus. [leleHue — OCHO8A PASMHONCEHUS OP2AHUSMOS.
OcnosHvle munvl Oenenus kiemox. Mumo3s. Ochosnvle smanvi mumosa. CywHocms Mmetio3a u e2o
buonozuyeckoe 3navenue.

Tema 1.5. TkaHu pacTEHUN U KUBOTHBIX

[Tonsitne «TkaHby». KileTOuHBIE 37IE€MEHTHI MU MEXKIETOYHOE BEIIECTBO. UMbl TKAHEW pacTeHUM, HX
MHOT000pa3ue, 3HaueHue, 0COOCHHOCTH CTPOEHUS. THUIBI TKAaHEH KUBOTHBIX OPTaHU3MOB, HX CTPOCHHE
1 QyHKIIAH.

Tema 1.6. Opranbl ¥ CUCTEMBI OPraHOB

[Tonsitue «opran». Opranbl IIBETKOBOTO pacTeHHs. BHeliHee cTpoeHue u 3HaueHue KopHs. KopHeBbie
cucreMbl. Bupomsmenenus: kopHeid. CtpoeHue W 3HaueHue mnodOera. [louka — 3auaTouHblii mOOeT.
Crebenp kak oceBoi opran nobera. [lepensmxenue BemecTs 1Mo credmo. JInct. Ctpoenne u QyHKIUN.
[IpocTeie u cnoxkHble TUCThs. L[BEeTOK, ero 3HadeHne u cTpoeHue (OKOIOLBETHUK, THIYMHKH, MECTUKH).
Congetus. [lnonpl, ux 3HadeHue u pasHooOpasue. CTpoeHue ceMsiH OAHOAOJIBHOTO U JBYAOJIBHOTO
pactenuii. CucteMbl opraHoB. OCHOBHbBIE CHCTEMbI OPraHOB XMBOTHOTO OpraHU3Ma: MUIEBapUTEIbHAS,
ONOPHO-/IBUTaTeNIbHasl, HEPBHAs, YHAOKPUHHASL, PA3MHOXKCHHUS.

Tema 1.7. PacTeHus ¥ 5KMBOTHBIE KaK LIEIOCTHBIC OPTaHU3MBI

B3anMocBs3b KIIETOK, TKAaHEW U OPraHOB B oprann3max. JKruBble OpraHu3Mbl U OKPYXKarolas cpeaa.
[lemoncTpaumsa. Muxponpenapam « Mumos».

Mukponpenapambi XpomocomMHo20 HAbOPa 4eno8eKd, HCUBOMHBIX U PACTNEHU.

JlabopaTopHble M NpaKTHYecKHe PadoThI

JlaGopatopHas padora Nel “CtpoeHue KiIeTku’ .

JlaboparopHas pabota No2 “TkaHH KHUBBIX OPTaHU3MOB”.

JlaGopatopHas pabora Ne3 “Pacrio3HaBaHH€ OPTaHOB y PACTCHHUM U >KMBOTHBIX).

[pakTraeckas pabora Ne 1 «CocTaB ceMsiH MIICHUIIBI U (HACOIN.




Pasnea 2. 7KusHenessTeJIbHOCTH OPraHU3MOB

Tema 2.1. [Iutanvie u nuIeBapeHne

CymHocTh TOHSTHSA «muTaHue». OCOOCHHOCTH THUTAHHS PACTUTENBHOTO opraHu3Mma. llouBeHHOE
nutanne. Bo3gymuoe mnutanue (dortocwHTe3). OCOOCHHOCTM MNHTAHUS KUBOTHBIX. [paBOSIHBIC
KUBOTHBIC, XUIITHUKH, TPYTIOEbl; CHMOMOHTHI, mapa3uThl. [luieBapenue u ero 3nadenue. OcobeHHOCTH
CTPOEHUS MUILEBAPUTEIBHBIX CUCTEM KHUBOTHBIX. [IuiieBapuTenbHbie (PEpMEHTHI U UX 3HAUCHHE.

Tewma 2.2. JIpixanue

3HaueHue [npIxaHus. Ponmp  Kucinopoma B IpoLecce  PacIICIUIEHHs OpPraHUYEeCKUX BEIIECTB U
0CBOOOXKIeHHUA dHepruil. JlpixaHue pacTeHuil. Ponb yCTBUII M 4Ye4eBHYEK B JIBIXaHUU DPACTCHUU.
JIpixanue xKUBOTHBIX. OpraHbl IbIXaHUS )KUBOTHBIX OPTaHU3MOB.

Tema 2.3. [lepeaBumeHNE BEIIECTB B OPraHU3Me

[lepenoc BemiecTB B opranusMe, ero 3HaueHue. [lepenBmwkenue BemecTB B pacteHnH. OCOOEHHOCTH
CTPOEHUSI OPTaHOB PACTeHMIA, 00ECIIEUNBAIOIINX TpoIlecc TepeHoca BemecTB. OCOOCHHOCTH TIEpeHoca
BEUIECTB B OpraHM3Max >XMBOTHBIX. KpoBeHocHas cucrema, e€ crpoenue u ¢yHkiuu. [emonumda.
KpoBs 1 € cocTaBHbIC YacT (T71a3Ma, KJIETKH KPOBH).

Tema 2.4. Boinenenune. OOMEH BEIIECTB U SHEPTUU

Ponb BbIfiENIeHHS B MpoOIIECCEe KU3HEACATEIbHOCTH OpraHu3MoB. [IpoyKThl BBIJCICHHS Y pPAaCTeHUN U
KUBOTHBIX. Bpienenne y pacrenuii. Boeigenenue y sKuBOTHbIX. OCHOBHBIE BBIIECIUTENBHBIE CUCTEMBI Y
KUBOTHBIX. OOMEH BEIIECTB M SHEPTHUH.

Tema 2.5. OnopHbIE CUCTEMBI

3HaueHUE OMOPHBIX CUCTEM B KM3HU OpraHu3MoB. OmNopHbIE CUCTEMBI pacTeHUH. OTOpPHBIE CHUCTEMBbI
YKUBOTHBIX.

Tema 2.6. JIBukeHue

JIBumKeHHe Kak BayKHEHIIasi 0COOEHHOCTh )KMBOTHBIX OPTraHW3MOB. 3HaY€HUE JBUTATEIbHON aKTUBHOCTH.
MexaHu3Mbl, 00ecreYnBaroIIne ABMKEHUE )KUBBIX OPTaHU3MOB.

Tema 2.7. Perynsauus npoueccoB KU3HEACATEIbHOCTH

KuznenesTenbHOCTh OpraHu3Ma U €€ CBsA3b C OKpyKawlued cpenoid. Perymsimusi mporeccos
KU3HEACSITEIbHOCTH OpraHu3mMoB. Paznpaxumocts. HepBHas cuctema, OCOOCHHOCTH CTPOCHHS.
Pednexc, HHCTHHKT.

Tema 2.8. PasmHoxeHne

buonornyeckoe 3HaueHHE pasMHOKEHUSA. Buuabl pa3zMHOXkeHUs. becronoe pasMHOXKEHUE >KUBOTHBIX
(memeHue mpocTeHIUX, TIOYKOBaHWE THAPHI). becrmonoe pasmHokeHue pacteHuid. [lomoBoe
pasMHOXXeHHE OpraHu3MoB. OCOOEHHOCTH TOJIOBOTO Pa3MHOXKEHHUS KUBOTHBIX. OpraHbl pa3MHOXKEHUSI.
[Tonoeie knetku. OrmomoTBopenue. IlomoBoe pasmMHOxkeHue pacteHuid. OmnbuieHue. [[BoliHOE
ortooTBopenne. OdpazoBaHUE MJIOJIOB U CEMSIH.

Tema 2.9. Poct u paszButne

Poct u pasButue pacrenuil. MunuBuayanbHOEe pasBuTue. PacnpocTpaHeHWe IUIONOB U CEMSH.
CocTosiHME TOKOA, €r0 3HAUYECHHWE B JKM3HU PACTECHHMU. YCIoBHUs mpopacTaHus ceMsH. [lutanue u poct
mpopocTkoB. OcOoOEHHOCTH pa3BUTHs >KHUBOTHBIX OpraHU3MoOB. Pa3Butue 3apopblma (Ha MpuMepe
naHietHuka). [loctaMGpronanbHOe pa3BUTHE KUBOTHBIX. [IpsiMoe u HempsiMoe pa3BUTHE.

Tema 2.10. Opranusm Kak eIMHOE 1IeJI0€

B3anmocCBsI3b KIIETOK, TKaHEH M OpPraHoB B oOpraHu3Me. PerynstopHasi OEsITEIbHOCTb HEPBHOM U
rymopainbHOi cucteM. Opranmsm (QyHKIMOHHpYET Kak enuHoe Ienoe. OpraHu3m — OHOJIOTHYECKas
cucrema.

JleMoHcTpanus

OnpIThl, WIUTIOCTPUPYIOIINE JbIXaHWE TMPOPACTAIONIMX CEMsIH; JbIXaHHE KOpHeH; oOHapyxkKeHue
YIJIEKUCIIOTO Ta3a B BBIJIBIXa€MOM BO3/yXeE.

OnpIT, WUIIOCTPUPYIOIIUKA TYTH NEPEIBUKCHUS OPraHMYECKHX BEIIECTB M0 CTEONI0 pacTeHHUS.
Muxkponpenaparsl « CTpOe€HUE KIETOK KPOBU JATYIIKI» U «CTPOCHHE KIETOK KPOBH YEJIOBEKAY.
JleficTBHE KeNyJ04YHOTO cOoka Ha Oenok. JleiicTBue ciroHBI Ha Kpaxman. OTBITBL, JTOKa3bIBAIOIINE
o0Opa3oBaHMe Kpaxmalia Ha CBETY, IMOTJIONICHHE YIJIIEKUCIIOTO ra3a JIUCThSIMH, POJIb CBETA U BOJIBI B )KU3HU
pacTeHui.

Crioco0bI pacipocTpaHeHHS IJI0JI0B U ceMsiH. [IpopacTanue cemsH.




Crioco0Os1 pa3sMHOXKEHHS pacTeHnid. Pa3zHooOpa3ue u CTpOCHUE COIBETHIA.

CkeJeThl MIEKOMUTAIOMNX. Pacmuibsl kocTeil. PakoBHHEI MOLTIOCKOB. KOJUIEKIINKM HACEKOMBIX.
JlaGopaTopHble M NPaAKTHYEeCKHE PA0OTHI

JlaGopatopHas padora Ne4 “TlepeaBmkeHne pacTBOPOB IO CTEOIIO”.

JlaGopatopHas pabora Ne 5 « PazHooOpa3ue OmopHbIX CUCTEM KUBOTHBIX»

JlaGoparopHast paGota Ne 6 “BereratnBHoe pa3MHOKEHHE KOMHATHBIX PACTCHUI .

JlaGopatopHas pabora Ne 7 “TIpsimoe u HenmpsiMOe pa3BUTHE HACEKOMBIX .

IIpaktudeckas padora Ne 2 «/[Buxxenue ungpysopuu Tydensku. [lepemenienrne 105KI€BOT0O YepBs».

Pasnea 3. Opranusm u cpeaa

Tema 3.1. Cpena oburanus. DaKTOPBI CPEIbBI

Bnusiaue (akTopoB HEXHMBON TPUPONBI (TEeMIIEpaTyphl, BIAXXKHOCTH, CBETA) HA XUBBIC OPTaHU3MBL.
B3anMocBs31 KUBBIX OPTaHU3MOB.

Tema 3.2. [IpupoaHeie cooliecTBa
[Ipupognoe coobmecTBo. DxocucTema. CTPyKTypa U CBSI3U B IpUpoAHOE coobmiectse. Llenu muranus.

EGMOHCTQaQI/IH
MO,I[CJ'II/I 9KOJIOTUYCCKHUX CUCTEM, KOJUICKIIUH, UITIOCTPUPYIOIIHNE MUIIEBLIC HCIIN U CCTH.
KOHHCKL{I/II/I, HINTIOCTPUPYIOIIUC SKOJIOTHUICCKUC B3AUMOCBA3HU KUBBIX OPraHU3MOB.

Txaacc « MHoroodpasme :KuBbIX OPraHu3MoB» - 34 yaca, 2020-2021 y4.roxa.

BBenenue

Mup >KUBBIX OpPraHM3MOB. YPOBHM OpraHM3allMd M CBOMCTBA JKMBOro. DKocHcTeMbl. buocdepa —
ro0anbHass HKOJIOTUYECKasl CHCTEeMa; TPAHMIBI M KOMIOHEHTHl Onocdepsl. [IpuunHbl MHOTOOOpa3us
KHUBBIX OpPraHuU3MOB. DBotonoHHas Teopus Y. JlapBuHA O HPUCHOCOOJIEHHOCTH K PazHOOOpa3HBIM
ycinoBusiM cpenbl oOutaHusi. EcTtecTBeHHas cucremMa KiaccuUKalMUd KaK OTpakeHHE Ipoliecca
9BOJIIOLIUU OPTaHU3MOB.

Paznea 1. HapcrBo IIpokapnorsl

[Ipoucxoxxnenne u HBomronus Oaxtepuil. OOmMe CBOWCTBA MPOKAPUOTUYECKHX OPraHU3MOB.
Mmuoroo6pasue dopm Oaktepuii. OCOOEHHOCTH CTpOCHHUS OakTepuanbHOW KieTku. [loHsaTHEe O THmax
obmMeHa y mpokapuoT. OCOOCHHOCTH  OpraHM3aldd M JKU3HEAEATENILHOCTH  IPOKApHOT;
pacnpocTpaHEHHOCTh U POJIb B OMOIEHO3aX. ODKOJOrMYeckas pojb U MEAULUHCKOE 3HadYeHue (Ha
npuMepe npeacraBuTenei noanapersa Hactosmue 6akrepun).

JleMoHcTpanus

CrpoeHne KIETOK pa3IMYHbIX IPOKAPHOT.

Pasznen 2. lapcTBo I'pudbl

Tema 2.1. OGas xapakTepucTuka rpuboB

[Ipoucxoxxaenre u sBomouus rpudoB. Ocobennocmu cmpoenus kiemok epudos. OcHosHble uepmbl
opeanu3ayuu MHO2OKIemounslx 2epu6os. Omoenvi: Xumpuouomuxoma, 3ucomuxoma, Ackomuxoma,
basuouomurxoma, Omuxoma; epynna Hecosepuiennvle epubvl. OcoOEHHOCTU >KU3HENEATEIBHOCTH U
pacnpoctpanenue. Poiab rppu6oB B OMOIIEHO3aX U XO3SHCTBEHHOH JIEATETbHOCTH YEIOBEKA.
JleMoHcTpanus

CxeMbl CTpOCHHSI TPEACTaBUTENCH pPAa3TUYHBIX CUCTEMAaTHYECKUX TPYNH TIpuOOB, pa3IuyHbIC
npecTaBuTeNu napcrsa ['pubsl, cTpoeHue miIo10Boro Tena MUISIoYHOro rpuda.

Tema 2.2. JlumaitHuku

[Tonstue o cumOuoze. OOmEAs XapaKTepUCTUKA JIMIMIAWHUKOB. THIBI CIIOEBHIN JIMIIAHHUKOB;
0COOEHHOCTH JKU3HEACATEIbHOCTH, PACIPOCTPAHEHHOCTD U KOJIOTHYECKAsl POJIb JINIIAHHUKOB.

2 leMOHCT[ yaluia

CxeMbl CTPOCHHA JII/IHJafIHPIKOB, PAa3JIMIHBIC IPCACTABUTCIIN JIMIIAaMHUKOB.

JlabopaTopHble M NpaKTHYecKHe PadoThI

JlaGopatopHas pabora 1 «CtpoeHue miecHeBoro rpuda MyKopa, pacio3HaBaHue CbeJOOHBIX U
SITOBUTBIX TPHOOBY.

Pasznea 3. HlapcTBo PacTenust

Tema 3.1. OOmias xapakKTepUCTHKA PACTCHHIA




PacturensHbIN OpraHu3M KakK ICJIOCTHasA CHCTCMaA. KJ'ICTKI/I, TKaHHW, OpraHbl WM CHUCTEMBI OPraHOB

pacTeHui. Perymanus JKU3HEACATEILHOCTH pacTeHui; (UTOTOPMOHBI. Ocobennoctu
KUZHENEATENbHOCTH pacTeHuid. dorocunTtes. [lurmentsl. CucTeMaTuka pacTeHH; HU3IIUE W BBICIINE
pacTeHus.

2 leMOHCT[ yaluAa

Pucynku ydeOHUWKA, MOKA3bIBAIOIINE OCOOCHHOCTH CTPOCHHUS W IKU3HEACATEIHHOCTU Pa3ITUYHBIX
MpeJCcTaBuUTENEH 1apcTBa pacteHud. CXeMbl, OTpaXkalollMe OCHOBHBIE HAIMPABICHUS HSBOJIIOIUU
pacTUTENbHBIX OPTaHU3MOB.

Tewma 3.2. Huzmue pacrenus

Bonmopocnu kak apeBHeifmas rpymnmna pacteHuid. OOmias xapakrepucThka Bogopociieil. OcobeHHoCTH
cTpoeHus Tena. OAHOKIETOYHbIE M MHOTOKJIETOYHbBIE BoJopociin. MHoroodpasue BOJOPOCIEH: OTAEbI
3enénsle Bogopocau, bypeie Bomopociu u Kpachele Bomopocinu. PacnpocTtpaneHue B BOAHBIX U
Ha3eMHBIX OMOLIEH03aX, HKOJIOrHYecKasi poiib Bogopociei. [Ipaktnyeckoe 3HaYeHHE.

JleMoHcTpanus

CxeMbl CTPOEHHUS BOAOPOCIIEH Pa3IUUHbIX OTIIETIOB.

Tema 3.3. Boicuinie cliopoBble pacTeHUS

[Ipoucxokaenne W o00mIas XapaKTepUCTHKAa BBICIIMX pacTeHuid. OCOOEHHOCTH OpraHu3aluud |
WHANBUAYAIBHOTO pa3BUTHs BBICIIUX pacTeHuid. CrnopoBble pacTeHms. OOmas XapaKTepUCTHKA,
npoucxoxkaenne. Otaen  MoxoBUAHBIE; OCOOCHHOCTH — OpraHW3alMd,  KU3HEHHOTO  IUKJIA.
Pacmipoctpanennie u pons B Ouomenoszax. Otmen IlnayHoBUAHBIE; OCOOCHHOCTH OpTraHH3aIUH,
KU3HEHHOro 1uKkia. Pacmpoctpanenue u ponb B OuoneHozax. Otnen XBOIIEBHIIHBIE, 0COOEHHOCTH
OpraHM3alli¥, JKU3HEHHOr0 [uWKiIa. PacmpocTtpanenne W ponb B Ouomenosax. Otaen
[TamopotHukoBUHBIE. [IporCXOXKIEHNE M OCOOEHHOCTH OpraHU3AIMH IMATIOPOTHUKOB. JKU3HEHHBIN UK
ManopoTHUKOB. PacmpocTpanenue u poib B OUOIICHO3AX.

JleMoHCTparus

CxeMbl CTPOCHHS U KU3HEHHBIX LIMKJIOB MXOB, XBOIIEH U IUIAyHOB, pa3JIMYHbIC MPEICTABUTEIN MXOB,
IUIAYyHOB M XBOILEH, CXEMbl CTPOCHMS MNANOPOTHUKA; JAPEBHUE MANOPOTHUKOBUAHBIC, CXEMa IIHKJIa
Pa3BUTHUS AIOPOTHUKA, PA3TMYHbBIE TPEICTABUTENN MAIOPOTHUKOBUIHBIX.

Tema 3.4. Boiciine ceMeHHbIe pacTenus. Otien ['o1oceMeHHbIe paCTEHUS

[IpoucxoxaeHne U 0COOCHHOCTH OpraHU3allMU TOJOCEMEHHBIX PACTCHHIA; CTPOCHHE Tella, KU3HECHHBIC
(hopMBbI ToNTIOCEMEHHBIX. MHOT000pasue, pacupoCTPaHEHHOCTh FOJIOCEMEHHBIX, UX POJib B OMOIIEHO3aX U
MPaKTUYECKOE 3HAYCHHUE.

JlemoncTpanms

CxeMbI CTpOEHUs TOJI0CEMEHHBIX, LIUKII PA3BUTHS COCHBI, Pa3IM4YHbIC TPEACTABUTENH IOJOCEMEHHBIX.
Tema 3.5. Boiciine ceMeHHble pactenus. Otnen [TokpeitoceMenHble (1[BETKOBBIE) pacTeHus
[IpoucxoxxaeHne W OCOOCHHOCTH OpTaHM3AlMM TOKPHITOCEMEHHBIX pPACTEHUH; CTpOEHHE TeJa,
KU3HEHHBIC (PopMbI MOKpbIToceMeHHBbIX. Kitaccel OqHomonbHbie U JIBynonbHBIe. OCHOBHBIE CEMEWCTBA
MOKPBITOCEMEHHBIX pacTeHul (2 cemeiicTBa OIHOAOJBHBIX U 3 CeMENCTBAa JBYIOJBHBIX PACTEHUN).
MHuoroo6pasue, pacnpoCTpaHEHHOCTh IBETKOBBIX, UX pPOJIb B OMOIIEHO3aX, B KM3HU 4YEJIOBEKa M €ro
XO35IMCTBEHHOM JNEATEIIBHOCTH.

JlemoncTpanms

Cxema cTpoeHHSI ILIBETKOBOI'O PpACTEHHUS; CTPOCHHS LBETKA, IUKI Pa3BUTUS IBETKOBBIX PACTEHUU
(IBOIHOE OIIOIOTBOPEHHUE), IPEACTABUTEIN PA3TUYHBIX CEMENUCTB MOKPHITOCEMEHHBIX PACTEHUH.
JlabopaTopHble M NpaKTHYecKHe PadoThI

JlaGopatopHas pabora 2 «CTpoeHue BoJOPOCIEii.

JlaGoparopHast pa6ota Ne 3 «BHemHee cTpoeHHe MXa, TATOPOTHUKAY.

JlaGopatopHas padora Ne 4 « M3yueHue cTpoeHHs LIBETKOBBIX PAaCTECHHUII.

JlaGoparopHas paGota Ne 5 «Omnpenenenue pacteHuil cemeiicTa 3makoBeix Camapckoil 001acT.
[pakTrueckas pabora Ne 1 « MHorooOpa3zue ['onoceMeHHbIX, UX POJIb B IPUPOJIE U UX MPAKTUUECKOE
3HAUCHUEY.

Pasznea 4. lapcTtBo ’KuBoTHBIC

Tema 4.1. OO1iast XxapaKTepUCTHKA JKUBOTHBIX

JKuBoTHBII OpraHu3M Kak IieslocTHas cuctema. KieTku, TkaHH, opraHbl U CUCTEMbI OPTaHOB JKUBOTHBIX.
Perymsanus >ku3HENEATENHHOCTH JKUBOTHBIX; HEpPBHAas W OHHAOKpUHHAS perymsiuu. OcoOeHHOCTH




KU3HEACSITEIbHOCTH )KMBOTHBIX, OTIMYAIOLIUE UX OT MPEACTaBUTENeH IPYTUX LApCTB KUBOM MPUPOJIBI.
Cucremaruka >KMBOTHBIX; TAaKCOHOMHUYECKHE KATETOPUM; OJHOKJIETOUYHBIE M MHOTOKJIETOUHBIE
(6ecTi03BOHOYHBIEC M XOPOBBIC) KUBOTHBIC. B3aMMOOTHOIIIEHNUS )KUBOTHBIX B OHMOIIEHO3aX; Tpoduueckue
YPOBHH U LIETIH MIUTAHUS.

JleMoncTpanms

Pacnpeznenenue >xMBOTHBIX M pacTEHHH 1O TUIaHeTe: Onoreorpaduyeckue odaacTu.

Tema 4.2. IlonnapcTBo OIHOKIETOYHBIE

OOmrast XxapakTepucTuKa npocTedmux. KieTka ofHOKIETOUHBIX XKHBOTHBIX KaK IEIOCTHBIM OpraHu3M;
OCOOCHHOCTM OpraHM3ali KJIETOK MpPOCTeHIINX, clelnuanbHble oOpraHouabl. Pa3zHooOpasue
MPOCTEHIINX U UX POJb B OMOILIEHO3aX, JKU3HHM YEIOBEKA M €r0 XO3SHCTBEHHOW NEeATENbHOCTH. Tl
CapKoXTyTHUKOHOCIIBI; MHOrooOpa3zue (opM CapKOIOBBIX M JKTYTUKOBBIX. Tunm CHoOpoOBHUKH;
CIOPOBUKU — TMApa3UThl YEIOBEKa M KUBOTHBIX. OCOOCHHOCTH OpraHM3aluy TpelcTaBUTENeh. Tum
HNudyzopun. MHoroobpaszue nady30puii 1 UX pojb B OMOLIEHO3aX.

JleMoHCTpanus

Cxembl cTpoeHus ameObl, 3BIJIEHbI 3eJEHON U MHPY30pHH TYDENbKH, TPEeICTaBUTENN PAa3TUUHbIX TPYIIT
OJJHOKJIETOYHBIX.

Tema 4.3. ITognapcTtBo MHOrOKIETOYHBIE

OO0mast xapakTeprCTUKa MHOTOKJIETOYHBIX KHUBOTHBIX; TUIIBI CUMMETpHUH. KIIeTKH U TKaHHU KUBOTHBIX.
[Ipocreiiie MHOTOKIETOUHBIE — IYOKH; X PaCIpOCTPAHEHUE U SKOJIOTUYECKOE 3HAYCHHUE.
JleMoHCTpanus

Turbel cMMMETPUHN Y MHOTOKJIETOYHBIX KHBOTHBIX, MHOT00Opasue ryook.

Tema 4.4. Tun Kyiie4YHONONIOCTHBIE

Oco0eHHOCTH OpTraHU3alliy KUIIIEYHOTIOJOCTHBIX. becmnosoe u mojmoBoe pa3MHokeHHue. MHOTOOOpa3ue u
pacrpocTpaHeHHe KHUIIEYHONOJIOCTHBIX; THAPOHIHBIC, CHU(POUIHBIE W KOpaIoBble MoJHmbl. Ponp B
MIPUPOJHBIX COOOIIECTBAX.

JleMoHCTpanus

Cxema cTpoeHHUsl THUIpPHI, MEIy3bl M KOJOHHM KOpAJIOBBIX MOJMIOB. buolieHo3 kopaiioBoro puda.
BHeliHee v BHYyTpEHHEE CTPOEHUE KUIIEYHOIIOJIOCTHBIX.

Tema 4.5. Tun I[Inockue yepeu

OcoOeHHOCTH OpraHu3alMy IUIOCKUX 4epBeil. CBOOOIHOXKMBYIIME pECHUYHBIE uepBH. MHOroodpasue
PECHUYHBIX 4YepBei U UX poiib B OuoleHo3ax. [Ipucnocobiaenus Kk mapasuTu3My y IUIOCKHX YepBei;
knaccel Cocanbiivku U JleHTouHnble uepBH. lloHATHE O JKM3HEHHOM LMKIE; LMKIBI Pa3BUTHSA
MEeYEHOUHOT0 CcocalbliKka M Oblubero IemnHs. MHorooOpa3ue IJIOCKUX YepBeH-Napa3suToB; MEpHI
npoUIAKTUKY TTapa3UTapHBIX 3a00JIeBaHU.

JlemoncTpanms

CxeMbl CTpOEHHUS IJIOCKHX YepBeH, BEAYIIUX CBOOOHBIN U Mapa3suTUYeCKHii o0pa3 xu3Hu. Pasnuunbie
MPEJICTAaBUTENIN PECHUYHBIX yepBel. CXeMbl KU3HEHHBIX IUKJIOB MEUYEHOYHOTO COCATBIINKA U OBIYBETO
LIETHS.

Tewma 4.6. Tun Kpyrusle yepsu

OcoOCHHOCTH ~ OpraHu3allil  KpYyIJbIX  4YepBed (Ha  mpUMepe  YelOBEYECKOM  acKapHIbl).
CBOOOIHOXKMBYIIIME U Mapa3uTHUYECKUE Kpyriible yepBU. LUK pa3BUTHS YeIOBEUECKOM acKapuIbl; MEPHI
npoUIAKTUKH aCKapH103a.

JlemoncTpanms

CxemMa cCTpoeHHS M IIMKJI DPAa3BUTHUS YEJIOBEUECKOW ackapuabl. PaznuuHble CBOOOAHOKUBYIIHME U
napasuTHueckre popMbl KPYIJIbIX YepBEi.

Tema 4.7. Tun KonpuaTbie YepBU

Oco0OeHHOCTH OpraHU3alliy KOJMbUaThIX 4epBei (Ha MpHUMepe MHOTOIIETHHKOBOTO YEPBS HEPEU[bI);
BTOpUYHAs TOJIOCTHh Teja. MHOroodpasue KONb4aThIX YepBeil; MHOTOIIETUHKOBBIE U MAJIOIIETUHKOBBIC
KOJTbUaThle YEPBH, MUABKU. 3HAUCHHE KOJIbYATHIX YepBei B OMOLIEHO3aX.

JleMoHCTpanus

Cxema CTpOEHHST MHOTOLIETHHKOBOTO W MAaJIOMIETUHKOBOIO KOJbYAThIX uepBeil. Pasnuunble
npenacraBuTeny tuna Konpyarsie 4yepBu.

Tema 4.8. Tun Momnrocku




Oco0OeHHOCTH OpraHu3ali MOJUTIOCKOB; CMEIIaHHas TMOJOoCTh Tena. MHorooOpa3ue MOJUIIOCKOB;
kiaccel bproxoHorue, JIByctBopuarsie u ['0noBoHOTHE MOJUTIOCKU. 3HaY€HHE MOJUTIOCKOB B OMOIIEHO3aX.
Posb B )XH3HU YenOBEKa U €ro X034MCTBEHHOM 1€ATEIbHOCTH.

JleMoHCTpaIms

Cxema cTpoeHHsI OpIOXOHOTHX, ABYCTBOPYATHIX U FOJOBOHOTMX MOJUTIOCKOB. PaznmuuHble peacTaBUTeNn
THUTIA MOJUTIOCKOB.

Tema 4.9. Tun Ynenucronorue

[IpoucxoxaeHne W OCOOCHHOCTH OpraHU3allid YJICHHUCTOHOTHMX. MHOroo0Opasue UJICHHCTOHOTHX;
kiaccel PakooOpasneie, [laykooOpasneie, Hacekombie 1 MHoronoxku. Kinace PakooOpasznbie. OOmias
XapaKkTepUCTUKA Kilacca pakooOOpasHBIX HAa MPUMEPEe PEYHOTO paka. Bwicime W HU3MIME pPaKH.
MHoroobOpasue u 3HaueHHWe pakooOpasHbIXx B OuoreHo3ax. Kiacc IlaykooOpasneie. OOmas
XapakTepUCTUKAa TMaykooOpa3Hbix. llayku, ckopmuoHbI, kiemu. MHoroobpazue u  3HAuYCHHE
naykooOpasHbIX B OnorieHo3ax. Kimacc Hacekombie. MHOTOOOpasue HacekoMmbix. OOIIas XxapakTeprucTHKa
KJIacCa HACEKOMBIX; OTPSIbl HACEKOMBIX C TOJHBIM M HEIMOJHBIM MpeBpaiieHrneM. MHorooOpasue u
3HaYEHHE HACEKOMBIX B OMOIIeHO3aX. MHOTOHOKKH.

JleMoHCTpaIms

Cxema cTpOoeHHUsl peYHOTO paka. PaznuuHble nMpeacTaBUTENN HU3IINX U BBICIIMX pakooOpa3HbiXx. Cxema
CTpOEHUS TayKa-KpecToBuKa. Pasmuunbple mpeacraBurenu kiacca [laykooOpasHbie. CXeMbI CTpOCHUS
HACEKOMBIX Pa3IMYHBIX OTPSIOB.

Tema 4.10. Tun Urnokoxkue

Obwas xapakmepucmuxa muna. Mnozoobpa3zue uenoxooscux, kaiaccvl Mopckue 36é¢30v1, Mopckue excu,
Tonomypuu. Mrozoobpasue u sxonozuueckoe 3HaveHue.

JlemoncTpanms

Cxembl cmpoeHusi MOpCKoll 36e30bl, MOPCKO20 edxca u 2onomypuu. Cxema npuOOHHO20 OUOYeHO3q.

Tema 4.11. Tun Xopnossle. [Tonrun becuepenneie

[IpoucxoxaeHne XOPAOBBIX; MOATUIBI OECUEpPENHBIX M MO3BOHOYHBIX. OO0IIas XapaKTepUCTHKA THIIA.
[TonTun becuepenHsle: TaHIIETHUK; OCOOEHHOCTH €r0 OPTaHM3alMU U PACIIPOCTPAHEHUSI.

EGMOHCTQaﬂI/IH

Cxema cTpoenus naHneTHuka. Cxema meramopdo3a y aciiuaui.

Tema 4.12. IMoarun [Tozponounsie (Yepennsie). Hagknacc PeiOb

OO6mrast xapakTepucTuKa MO3BOHOYHBIX. [Iponcxoknenue prid. OOmas xapakrepuctuka pbio. Kmaccsl
Xpsmesble (akymsl U ckatbl) U KocTHbie pbiObl. MHOrooOpa3ue KOCTHBIX PBIO: XPAIIEKOCTHEIC,
KHUCTEIlepble, JBOSKOABIIIAIME M  Jydemepble  pblObl.  MHoOrooOpasue BHJIOB UM YEpTHI
MIPUCIIOCOOICHHOCTH K Cpeie OOUTaHHsI. DKOIOTHUECKOE U XO3IHCTBEHHOE 3HAYCHHE PBIO.
JlemoncTpanms

Mmoroo6pazue pei0. Cxema CTpOSHHS KUCTENEPBIX U JIydenepbiX phIO.

Tema 4.13. Knacc 3eMHOBOJHBIE

[TepBoie 3eMHOBOHBIE. OOMIas XapaKTEPUCTHKA 36MHOBOJHBIX KakK MEPBBIX HA3EMHBIX MMO3BOHOYHBIX.
becxBocThie, xBocTaTthie W Oe3HOrMe am¢puOMM; MHOTOOOpasme, cpena OOMTaHUS U DKOJIOTHYECKHE
ocobeHHocTH. CTpPyKTYpHO-(YHKIIMOHATbHASI OpraHU3alusi 3€MHOBOIHBIX HAa TMPUMEPE JISTYIIKH.
DKonoruyeckasi pojib ¥ MHOrooOpaszne 3eMHOBOIHBIX.

EGMOHCTQaﬂI/IH

MHuoroo6pasue ampuouii. CXeMbl CTPOCHHS KUCTETIEPIX PHIO U 36MHOBOIHBIX.

Tema 4.14. Knacc [IpecMblkaromuecs

[Ipoucxoxkaenne pentwinid. OOmIas XapakTepUCTHKA MPECMBIKAIOIMINUXCS KaK IMEePBUYHOHA3EMHBIX
KUBOTHBIX. CTPYKTYpHO-(YHKIIMOHATbHASI OpPraHW3aIUsl MPECMBIKAIOMIMXCS Ha TPUMEPE SIICPHUIIBL.
Yemyituatele (3Meu, SIIEPUIBI M XaMEJIEOHbl), KPOKOIWIbI W depenaxu. Pacmpoctpanenue u
MHOTO0Opazue (GopM penTHINK; TMOJIOKEHHE B JKOJIOTMYECKHX CHUCTeMax. BbIMepIue TrpyIsl
MIPECMBIKAIOIINXCA.

JleMoHCTpaIms

MHoroo6pa3sue npecMbIKaronuxcs. CXxeMbl CTPOSHHUS 36MHOBOIHBIX U PEITHIIHMA.

Tema 4.15. Knacc I[Tuibt

[IpoucxokaeHre NTHIL; MEPBONTUIBI U UX MPENKH; HAcTosAure NTUIbl. Kunerpyaple, WiM JeTarolue;
OeckwieBble, WU Oeramlue; MUHTBHHBI, WIM IUIaBaromme NTUIB. OCOOCHHOCTH OpraHu3alud |




sKojiornueckas nupdepeHIMpoBKa JIeTAOMUX NOTUI (NTUIBI Jieca, CTENe U MYyCThbIHb, OTKPBITHIX
BO3/IYIIHBIX MPOCTPAHCTB, OOJIOT, BOXOEMOB M mobepexuii). OXpaHa W NPUBJICYCHUE NTHIL; JOMAIIHUE
nTuibl. Poib Ty B mpupoe, )KU3HU YeJT0BeKa U €ro X03HCTBEHHON AesITENIbHOCTH.

JleMoHCTpanus

MHuoroo6pasue nrui. CXeMbl CTPOCHHSI PENITUINN U TITHIIL.

Tema 4.16. Knacc Maekonuraromnme

[Tpoucxoxkaenue mexkonuramux. [lepso3sepu (yTkoHOC M exuaHa). Husmme 3Bepu (cymuatsie).
Hacrosiue 3Bepu (tutaneHTtapabie). CTpyKTYpHO-(QYHKIIMOHATBHBIE 0COOEHHOCTH OpraHu3auu
MJIEKOITUTAIOIINX Ha MpUMepe coO0aKu. DKOIOrnyeckas pojib MIEKOMUTAIONIUX B MPOLIECCE Pa3BUTHUS
YKUBOW MPUPOJIBI B KalHO30#CKOM 3pe. OCHOBHBIE OTPS/Ibl JIALIEHTAPHBIX MIIEKONUTAIOIINX !
Hacexomosiiabie, Pykokpsuisie, [ ppi3yHsl, 3aiitieoopasnbie, XuiHele, Jlacronorune, KurooOpasHneie,
HenapnokonbiTHble, [TapHoKonbITHEIE, [IpriMatel 1 Ap. 3HaueHNE MIIEKONUTAIOIINX B IPUPOAE U
XO35IUCTBEHHOM JEATEIbHOCTH YesoBeka. OXpaHa IEHHBIX 3Bepeid. JJoManiHmue MIIeKOUTAIOINne
(KpyIHBIN M MEJIKMI poraTblii CKOT U JPYTUE CENbCKOXO03SIIICTBEHHBIE )KUBOTHBIE).

JlemoncTpanms

CxeMbl, OTpaXkarolye 3KOJIOTHUECKy0 MU PEepeHIIMPOBKY MIIEKONUTAOMKX. MHOrooopasue
MiekonuTaroux. CxeMbl CTPOCHHS PENTHIINN U MIIEKOTTUTAOIIUX.

JlabopaTopHble M NpaKTHYecKHe PadoThI

JlaGopatopHas pabora Ne 6 «Ctpoenne nHpy30puH — TyDEITbKI».

JlaGopatopHas padora Ne 7 « Ku3HEHHBIH UKI YeTTOBEUECKOU aCKapHIbI».

JlabopaTopHas pabora Ne 8 « BHemniHee cTpoeHne JOKIEBOTO YEPBS».

JlaGoparopHas pa6ota Ne 9 «OcoOeHHOCTH CTPOSHUS U KU3HEACATEILHOCTH YWICHUCTOHOTHX).
JlaGopartopHas pa6ora Ne 10 « Oco6eHHOCTH CTpOEHHUSI PHIO B CBSA3U C 00Pa30M KUZHUY.

JlaGoparopHast pa6ota Ne 11 « CTpoeHue ckenera JSAryIKm.

[pakTryeckas pabora Ne 2 «BHemniHee cTpoeHrEe MOJUTIOCKOBY.

IIpaktuyeckas padora Ne 3«OcoOEHHOCTH BHEIIHETO CTPOCHHMS IITHIL B CBSA3U C 00pa30M KU3HWY.
[pakTrueckas pabora Ne 4 «Pacno3znaBanue >kuBoTHbIX Camapckoil 001acTH, ONpeieIeHHe X
CHUCTEMAaTHYECKOI'0 MOJI0KEHUS U 3HAUEHUS B )KM3HU JUUIS1 UETIOBEKAY.

Pa3nen 5. Bupycsl

OOmast xapakrepuctuka BupycoB. Mcropusi ux oTkpbiTHs. CTpoeHue BUpyca Ha NpUMepe BUpyca
TabayHOM MO3aWKu. B3anmonencTBre BUpyca u KieTki. Bupycel — B0O30yauTeNnn OnacHbIX 3a00JIeBaHUI
yenoBeka. [Ipodunaktuka 3a6oneBanus rpunmoM. [Iporcxoxaenne BUPYCOB.

JlemoncTpanms

Mogenu pa3nyHbIX BUPYCHBIX YyacTHLl. CXeMbl B3aUMOAECHCTBUS BUPYCa U KIETKU IPU FOPU30HTAIBHOM
U BEpTUKAJHHOM THME mepenaud HHpekuuu. CXeMbl, OTpa)karollhe MpPOLEecC Pa3BUTHS BHUPYCHBIX
3a00J1eBaHuil.

3akJIr0ueHue

OcoOeHHOCTH OpraHM3allid U MHOT000pa3ue KHMBBIX OpraHu3MoB. OCHOBHBIE O0JAaCTH NPUMEHEHUS
OMOJIOrMYeCKUX 3HAHUN B MPAKTHKE CEIBCKOTO XO3iWCTBA, B pslie OoTpaciied MPOMBILIUIEHHOCTH, MPU
OXpaHe OKpY>Karollel Cpeibl U 340POBbs YEIOBEKA.

8 kiacc « YesroBex» - 68 yacos.

Pa3nen 1 .Beenenue

UYenoBek Kak 4acThb )KUBOU MPUPOABI. MeCTo uenoBeka B CHCTEME OPTaHMYECKOro MUpa. YepTsl CX0ACTBa
4eJoBeKa M JKUBOTHBIX. CXOJACTBO M DPA3/IMuMs YeJIOBEKa U 4YEJIOBEKOOOpa3HbIX 00e3bsiH. YenoBek
pa3syMHBIN.

buonornueckne u counanbHble (AKTOPbl AHTPONOCOLMOIrEeHe3a. JTalbl aHTPONOreHe3a U (haKTOpbI
CTaHOBJICHUS 4eJIOBEKA. Packl yesioBeka, UX IPOUCX0XKICHUE U €JUHCTBO.

Hayku o uenoBeke: aHatomusi, (pu3HonoOrus, rurueHa. Benukue anatomsl u ¢usnosoru: I'mmmoxpar,
Knasmuit T'anen, Angpeac Besammii. KiierouHoe crpoenune opranuzMa. TkaHM: S3NHUTENHAIBHBIE,
COCIMHUTEIIBHBIC, MBIIICYHbIE, HEpBHasA. OpraHsl 4YeloBe4eCKOro opraHm3ma. CHCTEMBI OpPraHoOB.
B3anMoOCBsI3b OPraHoOB U CUCTEM OPraHOB KaK OCHOBA TOMEOCTa3a.

2 leMOHCT[ yaruia



CkeneTsl 4eloOBEeKa M TMO3BOHOYHBIX. TaONMIbI, CXEMbl, PUCYHKH, PACKPBIBAIOIINE YEpPThl CXOACTBA
YEJIOBEKa U )KUBOTHBIX.

Monens «lIpoucxoxaeHue dyenoBeka». Moaenn OCTaTKOB MaTEpHAIBHOW TEPBOOBITHOM KYJIBTYPHI
genoBeka. M3o0pakeHue mpeacTaBuTeNei pa3TuIHbBIX pac YeloBeKa.

[TopTpeThl BEIUKUX yUEHBIX — aHATOMOB U (PU3UOJIOTOB.

CxeMbl CTpOEHUSI CUCTEM OPTraHOB YEJIOBEKA.

JlaGopaTopHble ¥ NPaKTHYECKHE PA0OTHI

JlaGoparopHas pabota 1 « M3yueHne cTpoeHHs TKaHEH, pacrio3HaBaHUE HA TaOIUIIaX OPraHOB U CHCTEM
OpTraHoOBY.

Paznen 2. Koopaunauus u peryJisinus

I'ymopanwshas peryssius. JKene3sl BHyTpeHHEH CeKperi. | OpMOHBI M UX pOJib B OOMEHHBIX Tpolieccax.
HepBHo-ryMopaibHas perysusi.

JlemoncTpanms

CxeMbl CTpPOEHHUs SHIAOKPUHHBIX Kene3. TaOmuIlpl, WUTIOCTPUPYIOIIHE CTPOSHHE, OUOIOTUYECKYIO
AKTUBHOCTb W TOYKH MPHIOKEHUS TopMOHOB. Dotorpaduu OOJBHBIX C PA3IUYHBIMU HapyIICHUSIMU
(YHKIIMI SHIOKPUHHBIX XKETe3.

HepsHnas perymsius. 3HaueHne HepBHOU cucteMbl. LleHTpanbHas u nepudeprdeckas HEPBHBIE CUCTEMBI.
BereratuBHas u comarudeckasi 4acTH HEPBHOW cucTeMbl. Pedriekc; mpoBeneHrne HEPBHOTO UMITYJIbCA.
CrpoeHre U (pyHKIMH CIMHHOTO MO3Ta, OTIEIOB TOJIOBHOrO Mo3ra. bonbline momymiapusi roJIoBHOTO
mo3ra. Kopa OGonpmux momymrapuii. 3HaueHUE KOpbl OOJBINIMX MONYHIapuid M €€ CBSI3U C JIPYTHMH
otnenamu Mosra. OpraHbl 4yBCTB (aHaNIM3aTOphI), UX cTpoeHue U ¢GyHKIuu. CtpoeHue, QyHKOUM U
rurueHa opranoB 3peaus. CTpoeHrne U QyHKIUU OpPraHoB ciyxa. [IpeaynpexkaeHue HapylmIeHH ciayxa.
Opransl ocsizanus, BKyca, 00OHsHUSA. [ urneHa opraHoB 4yBCTB.

EGMOHCTQaﬂI/IH

Mozenu TroI0BHOTO MO3ra, OpraHoB 4yBCTB. CxeMbl pe(piIeKTOPHBIX IyT 6e3yCcIOBHBIX pehIeKCOB.

JlaGopaTopHble M NPaAKTHYEeCKHE PA0OTHI

JlaGoparopHast pabota 2 «l3ydyeHue roJoBHOTO MO3ra YeJIOBeKa 110 MYJIIKaAM.

JlaGopatopHas pabora Ne 3 «PabGoTta 3puTebHOTO aHATH3aATOPAY.

Paznen 6. Onopa u 1BMxeHUe

CxkeJleT 4eJIoBeKa, €ro OTACIBI: OCEBOM CKEJIET, CKEJIET IMOsICOB KoHeuHocTel. OCOOEHHOCTH CKeleTa
YeJIOBEKA, CBSI3aHHBIE C TPYAOBOW IEATENBHOCTHIO M NPAMOXOXkAeHHEM. COCTaB M CTPOEHUE KOCTEH:
TpyOUaTeie TyOuaThle KOCTH. Poct KocTed. BospacTHble W3MEHEHHMS B CTPOSCHHM KOCTeH. Twurbl
COCIMHEHUS] KOCTeW. 3a00seBaHUs OMOPHO-JABUraTeIbHOM CHUCTEMbI U UX MPOQUIAKTUKA. MpbleyHas
cucrema. CtpoeHue M pa3BuTHE MBI, OCHOBHBbIE TpyNHNbl MbI, WX (yHKIUU. Pabora Mblm;
CTaTW4yecKas W AWHAMHYECKas Harpy3ku. Poimb HEpBHOW CHCTEMBI B PETYJSIIUH PaOOThl MBIIIIII.
YTOMIIEHHE MBI, pPOJb AKTUBHOIO OTAbIXa B BOCCTAHOBJICHUM AKTUBHOCTH MBIIIEYHONW TKaHU.
3HaueHWe (UIMYECKOW KyAbTyphl W pEXKHUMa Tpylda s MPaBWIBHOTO (DOPMHPOBAHHS OIOPHO-
JIBUTATEJIbHON CUCTEMBI.

JleMoHcTpanus

Ckener yenoBeka, OTAEIbHBIX KocTed. Pacmumbl kocteil. [lpuémbl okazaHus NEPBOM MOMOIIU MPHU
MOBPEXKACHUIX (TpaBMax) OMOPHO-ABUTATEbHON CUCTEMBI.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI

JlaGoparopHas pabota 4 «CtpoeHue KocTei. XuMUIecKHil cocTaB kocteil. CTpoeHUE TTO3BOHKOBY.
JlaGopatopHas paborta Ne 5 «BrisiBIeHHe HapyIIeHUS OCAaHKU U HAIUYUS TIOCKOCTOIHSI.

[pakTryeckas pabota 1 « OxazaHue MOMOIIY TPU TOBPEKJICHUN CKEIECTay.

Pa3znen 3. BHyTpeHHsisi cpea opranusma

[TonsTne «BHYTpeHHssI cpena». TkaHeBas *KUAKOCTh. KpoBb, €€ cocTaB W 3HaYeHHE B 00ECIICYCHUU
KU3HEAESITeTbHOCTH Ooprann3Ma. KiieTouHble 371eMeHThl KPOBH: 3PUTPOLUTHI, JIECHKOIUTHI, TPOMOOILIUTHI.
[Tnasma xpoBu. CBEprhiBaHMe KpoBH. [pymmel kpoBu. Jlumda. Wmmynuter. HHeEKMOHHBIE
3aboneBanus. [IpenynpenurtenpHbie npuBuBKH. [lepenuBanue kpoBu. JIOHOPCTBO. 3Hauenue pabom
JI. [lacmepa u U. U. Meunukosa 6 obnacmu ummyHumema.

2 leMOHCT[ yaruia

CxeMmbl ¥ TaOJHUIIbI, TOCBAIIEHHBIE COCTABY KPOBH, TPYIIIIaM KPOBH.




JlaGopaTopHble ¥ NPaKTHYEeCKHE PA0OTHI

JlaGoparopHas paGota 6 « M3yueHune cTpoeHHs KPOBHY.

Pasznea 4. Tpancnopr BelecTs

Cepaue, ero CTpo€HHE W perysiius JAeATeNbHOCTH. BoNbIION M Majiblii Kpyrm KpOBOOOpaIIeHUS.
JlumdpooOpamenue. JIBmwkeHue KpoBu 1o cocyldaMm. KpoBsiHoe naBieHue. 3abosieBaHUS OPraHOB
KpPOBOOOpAIICHHUS, UX MIPEAYIPEKICHUEC.

JleMoHcTpanms

Mognens cepana yenoBeka. TaONUIbI M CXEMBI, WLTIOCTPUPYIOIINE CTPOCHHUE KJIETOK KPOBH M OPTaHOB
KpOBOOOpaICHHUS.

JlabopaTopHble M NpaKTHYecKHe PadoThI

JlaGopatopHas pabota 7 «OnpezeneHue myibca U Yucia CepACYHbIX COKPAIICHUN.

Paznen 5. /Ibixanue

[ToTpebHOCT, oOpranu3ma 4dYeiloBeKa B KHUCIOpoae Bo3ayxa. OpraHbl [AbIXaHUS, HX CTPOCHHE.
JpixarenbHble OBUXKEHHS. ['a3000MeH B JIETKUX, TKaHsAX. [lepeHOC ra3oB SpUTPOIMTAMH M TUIa3MOU
KpoBH. Perynsinus apixanus. MickyccTBeHHOE IpIxaHue. ['oocoBoi anmapar.

JleMoHcTpanus

Mopnenn ropranu, JE€rkux. CXempl, WUIIOCTPUPYIOLIIME MEXAaHHW3M BJOXa MW BbIIOXA, HPHUEMBI
HCKYCCTBEHHOTO JIbIXaHUSI.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI

[pakTryeckas paborta 2 «OmnpenencHne YacTOThl AbIXaHUs. J{pIXaTeIbHbIC TBHKEHHUS.

Paznea 6. [lumeBapenne

[MuTaTenpHBIC BEIIECTBA W IMHUIIEBBIE TPOAYKTHL. [lOTpeOHOCTH YeloBeKa B MUINE W MHUTATEIBHBIX
BemectBax. Buramunbl.  [lumeBapenue. CrtpoeHne W QYHKIMA  OpPraHOB  IHINECBAPCHUS.
[MumeBapuTenbHbIe Kele3bl: MEYeHb M IMOKENyJoYHas jKeje3a. JTambl MPOLECcCOB MUIIEBAPEHUSI.
Uccneoosanusn U. 11. Ilasnosa 6 obracmu nuwjesapeHusi.

JleMoHcTpanus

Mopenb Topca yenoBeka. MyisbkKu BHYTPEHHUX OPTaHOB.

JlabopaTopHble M NpaKTHYecKHe PadoThI

Bo3zneiicTBue jxemy104HOTO COKa Ha OCJIKH, CIIFOHBI — Ha KpaxMall.

*OnpeneneHre HoOpM PalMOHATEHOTO MUTAHUSI.

Pasznen 7. O0OMeH BeliecTB ¥ JHEPIrUHA

OOmiast xapakTepucTUKa OOMEHa BEUIECTB M 3HEpruu. llmacTudeckuili u 3HepreTuyeckuii oOMeH, ux
B3aUMOCBSI3b.

Buramunsbl, ux pons B oOMeHe BemecTB. [ nmoButaMuHO3. [ nepBUTaMUHO3.

Pa3nea 8. Buigesenue

Koneunsle mpomaykrtel obMeHa BemiecTB. Opranbl BbimeneHus. [louku, uX cTpoeHHEe U (DYHKITHH.
O6pazoBanue Mo4u. Poib K01 B BRIBEICHUU U3 OpraHu3Ma MpPOyKTOB 0OMEHa BEIIECTB.
JleMoHcTpanus

Monenpb moyex.

Pasnea 9. IlokpoBsl Tesa

Crtpoenue u GyHKIIUN KOXKHU. POITb KOXXKU B TEIJIOpEry/SIUU. 3aKkaauBaHue. [ urueHndeckne TpeGoBaHus
K oziexie, o0yBu. 3a00/IeBaHUS KOXKH U UX MPEIYTIPEKICHUC.

JleMoHcTpanms

CxeMbl, WUTIOCTPUPYIOLIKE CTPOCHUE KOKHBIX TOKPOBOB UEJIOBEKA, IPOU3BOIHBIE KOXKH.

Pasznen 10. Pa3MHoKeHHe U pa3BUTHE

Cucrema OpraHoB pa3MHOXCHHS: CTpOCHHE U rurueHa. OrmiogoTBopeHne. BHyTpuyTpoOHOE pazBUTHE,
ponpl. Jlakranus. Poct u pazButne pe6énka. [ImanupoBanne cembu.

Pasnes 11. Beiciiasi HepBHasi 1eATEJILHOCTD

Pedmekc — ocHoBa HepBHOW aesTenbHOCTH. Hccnedosanus H. M. Ceuenosa, HU. I1. Ilasnosa,
A. A. Yxmomcroeo, 1. K. Anoxuna. Bunsl pednexcoB. ®opmbl moBeneHus. OCOOCHHOCTH BBICIICH
HEPBHOM JEATEIbHOCTH M TOBEACHUS uenoBeka. [lo3HaBarenbHble mporecchl. TopmokeHue. Twurbl
HepBHOU cuctembl. Peub. Mseinuienune. Co3nanue. buonorumueckue putmbl. CoH, €ro 3HAYEHHE U
rurueHa. ['urunena ymctsenHoro tpyna. [lamsats. OMorun. OcoOOEHHOCTH ICUXUKH YETIOBEKA.

Pasnen 12. YesioBek u ero 310poBbe




CoOumoieHne CaHUTAPHO-TUTUEHWYECKUX HOPM M TIPAaBHJI 37I0pOBOro 00pasa xku3Hu. OKa3zaHue MepBOH
N0BpayeOHOW TOMOIIM TPH KPOBOTEUCHWH, OTPABJICHHUU YrapHBIM Ta30M, CIHACCHHWU YTOIAIOUIETO,
TpaBMax, 0KOrax, OOMOpOKEHHH. YKpEIJICHHE 30pPOBbsS: JBUTATElIbHAs aKTUBHOCTb, 3aKaJUBaHHE.
@akTOpbl PUCKA: CTPECCHI, THUIIOAMHAMMS, INEPEYTOMIICHHE. BpenHble INpUBBIYKM, HMX BIHSHHUE Ha
30poBhE yesoBeka. UenoBek U okpyskaromas cpena. Okpyskaromiasi cpefja Kak MCTOYHHMK BEIIECTB U
sHeprun. Cpena oouranus. [IpaBuiia moBeneHus 4eI0BeKa B OKPYKaIOIIeH cperie.

Pasznen 13. YesroBek M OKpYyKaOias cpeaa

9 kaacc « O0ue 3aKOHOMEPHOCTH, 68 yacos, 2020-2021 yu. I'ox.

Tema 1. MHoOroo6pa3ue »KuBoro Mupa

Tema 2. XumMuyeckasi OpraHu3anus KJIeTKH

DJeMEeHTHBIN cOCTaB KIETKH. PactipocTpaHEHHOCTD JIEMEHTOB, UX BKJIaJ B 00pa30BaHHE KUBOM
MaTepuu U 00bEKTOB HEKMBOU MPUPOABI. MaKposieMeHThl, MUKPO3JIEMEHThI; UX BKJIaJ B 00pa3oBaHUE
HEOpPraHMYECKUX U OPraHUYECKUX MOJIEKYII KHUBOTO BenlecTBa. HeopraHuueckue MOJIEKyYIIbl )KHBOTO
BemecTBa. Bona; e€ xumMudeckne CBONCTBA U OMOJIOTHYECKAs POJIb.

Conu HeOpraHWYECKUX KUCIIOT, UX BKJIaJ B 00ECTIEYEHUE MPOLIECCOB KU3HEAEATEILHOCTH U
nojepxkaHue romeoctasa. Posib KaTHOHOB 1 aHMOHOB B 00€CTIEYEHUH MTPOLIECCOB KU3HEAEATEIHLHOCTH.
OcMoOC ¥ OCMOTHYECKOE JAaBJIEHUE; OCMOTHYECKOE MOCTYIIEHUE MOJIEKYI B KIIETKy. OpraHnndeckue
MoJieKyJibl. bruonornyeckue momumepsl — ONKH; UX CTPYKTYpHAsi OpraHu3aiys.

@OyHKIUN OETKOBBIX MOJIEKYJI. YIIEBO/BI, UX CTPOCHUE M OHOIOrHYecKast poib. Kupbl — OCHOBHOM
CTPYKTYPHBIA KOMIIOHEHT KJICTOYHBIX MeMOpaH 1 uctouHuk sueprun. JJHK— monexymbr
HacneacTBeHHOCTH. Penymmukanus JIHK, nepenaya HacnencTBeHHOM nH(pOpMALUU U3 TIOKOJICHUS B
nokosnieHue. [lepenaya HacneacTBEHHON MHGOPMANUK U3 SApa B UTOILUIa3My; Tpanckpunmus. PHK, eé
cTpykTypa u pyHkiuu. Madopmamnronnsie, TpaHcnopTHBIE, pubocomanbabie PHK.

JleMoHcTpanus

OOBEMHBIE MOJIETTH CTPYKTYPHOM OpraHu3auy OMOJIOTHIECKUX TTOJIMMEPOB — OETIKOB M HyKJIEHHOBBIX
KHCIIOT, UX CPaBHEHHE C MOJIEJISIMUA UCKYCCTBEHHBIX MOJIMMEPOB (HApUMeEp, MOJIUBUHUIXIOPUIOM).
Tema 3. O0OMeH BemecTB U Npeodpa3oBaHue JHEPIHHU B KJIeTKe

OOMeH BellecTB U MpeoOpa3zoBaHKUe YHEPTHH B KJIeTKe. TpaHCIOPT BEUIECTB Yepe3 KIECTOUHYIO
MeMmOpany. [IuHo u aroruro3. BHyTpukieTOUHOE MUIIEBapEHUE U HAKOIUICHUE SHEPTUHU; PACIICTIIICHNE
[IIOKO3bl. buocuHTe3 6€IKOB, KUPOB U YITIEBOAOB B KIIETKE.

Tema 4. CtpoeHue 1 QyHKIMH KJIETOK

[Tpokapuotnueckue kiaeTku: Gpopma u pa3mepsl. [{uTomnasma 6akrepuanbHOi KieTKku. OpraHu3anus
MeTabonu3ma y npokapuoT. ['enetnueckuii anmapar 6akrepuit. Criopoo6paszoBanue. PasmHoxxeHmue.
MecTo 1 poJsib MPOKAPHOT B OMOIIEHO3aX. DyKaprOTHIeCKas KieTka. [luTornmazMa sykapruoTHIecKoi
kieTkd. OpraHeisl UTOIUIa3Mbl, UX CTPYKTypa U pyHKuuu. [lutockener. BkiroueHus u ux poib B
MeTabonu3me kieTok. KierouHoe aapo — IeHTp yNnpaBieHUs KUZHEACSITETbHOCThIO KIETKH.
CTpyKTypbl KJIIETOUHOTO Siipa: siiepHast 000I04Ka, XpOMATHH (T€TePOXPOMATHH), SPBIIIKO.
Oco0EHHOCTH CTPOCHUS PACTUTEIIBHON KIIeTKH. [{enenue kimeTok. KineTkn B MHOTOKJIIETOYHOM
opraamme. [Tonstre o nuddepeHIpPoBKe KIETOK MHOTOKJIETOYHOTO OpraHu3Ma. MUTOTUYECKUH ITHKIT:
untepdaza, penymukanus JJHK; MuTto3, pa3sl MUTOTHYECKOTO JIeJ€HHS U TPE0Opa30BaHUs XPOMOCOM.
Buonoruueckuii cMbICK ¥ 3HaYeHUE MUTO3a (OECII0N0e Pa3MHOKEHHE, POCT, BOCTIOIHEHHE KIIETOUHBIX
noTeph B GU3NOIOTUYECKUX U MATOIOIMUECKUX yciaoBusX). Kierounas Teopusi CTpOEHHsI OpraHu3MOB.
JleMoHCTpanus

[IpuHIIMTIHAIBHBIE CXEMBI YCTPOMCTBA CBETOBOTO M 3JIEKTPOHHOTO MUKpOCKona. CXeMBlI,
WITIOCTPUPYIOIIKE METO/IbI IIPENapaTuBHON OMOXUMHUH U UMMYHOJIOTUN. Moaenu kieTku. CXeMbl
CTPOEHHUS OPTraHOUOB PACTUTEIBHOM U JKMBOTHOM KJIE€TOK. MHUKpompenapaTsl KIETOK PaCTEHU,
YKUBOTHBIX U OJJTHOKJIETOYHBIX

rpru6oB. OUrypsl MUTOTHUECKOTO JIEJICHHS B KJIETKaX KOPEIIKa JIyKa 0] MUKPOCKOIIOM M Ha CXEMe.
Marepuassl, paccka3bIBaroIiye o Ouorpagusax y4€HbIX, BHECIIMX BKJIA B pa3BUTHE

KJIETOYHOM TEOpHH.

JlabopaTopHble M NpaKTHYecKHe PadoThI

JlaGopatopHas padora Ne 1 «/M3ydeHue kiaeTok 6akTepuid, pacTeHUI U )KUBOTHBIXY.

Tema 5. PazMHOKeHHE OPraHU3MOB




CymHocTb 1 (OopMBI pa3MHOXKEHHUSI OpraHu3MoB. becnonoe pa3MHOXKEHUE pacTEHUI U KUBOTHBIX.
[TonoBoe pa3MHOXKEHHE KUBOTHBIX U PACTEHUH; 00pa30BaHUE MOJIOBBIX KJIETOK, OCEMEHEHHE U
OIUIOJIOTBOpEHUE. brosornyeckoe 3HaueHne MOJI0BOr0 pa3MHOKeHHUs. ['ametorenes. Ilepuoabl
00pa3oBaHMs MOJIOBBIX KIETOK: pa3MHOXKEHHUE, POCT, cO3peBaHue (Mei03) 1 (hopMupoBaHUE TOIOBBIX
kJeTok. OcoOOEHHOCTH criepMaToreHe3a u oBoreHesa. OmiogoTBOpEHHE.

JlemoHcTpanms

[1nakarel, HJUTIOCTPUPYIOLIUE CTIOCOOBI BEreTaTUBHOTO Pa3MHOKEHUS TUIOI0OBBIX AEPEBbEB U OBOLTHBIX
KyJabTyp. Mukponpenapars! siifiekiaetok. @ororpaduu, oTpaxaromiye pasHooOpas3re MOTOMCTBA y OTHOU
Mapbl POJIUTEIICH.

Tema 6. UnauBuayaabHoe pa3BuTHe oprann3mMos (OHTOreHes)

OMOproHaNBHBIN TTepuo1 pa3BuThsi. OCHOBHBIC 3aKOHOMEPHOCTH JPOOJICHHs; 0Opa3oBaHUe
OZTHOCJIOMHOTO 3apo/bliia — O1acTyIbl. ['acTpymsius; 3aKOHOMEPHOCTH 00pa30BaHMsI JBYCIOHHOTO
3apoapiia— racTpyiisl. [lepBuuHbIil opraHoreHes u gajabHenmas auddepeHImpoBKa TKaHeH, OpraHOB U
cucreM. [TocTamMOproHanbHbIN neproa pa3BuTus. PopmMbl HTOCTIMOPHOHAIBHOTO IEPUO/IA PA3BUTHAL.
Hemnpsimoe pa3BuTHe; MOTHBIA 1 HETTOTHBIA MeTaMop(03. brosorndeckuii CMbICT pa3BUTHS C
metamopdozom. [Ipsimoe pazsutue. Ctapenue. OOmIe 3aKOHOMEPHOCTH Pa3BUTHSL. buoreHeTHUeCKuii
3akoH. CXOJICTBO 3apo/Iblield 1 SMOpHUOHAIbHAS JUBEPTEHIIMS pu3HAKoB (3akoH K. bapa).
buorenernueckuii 3akon (3. 'ekkens u @. Miomnep). Padoter A. H. CeBeprioBa 00 3MOpHOHATHHON
W3MEHYHUBOCTH.

JlemoHcTpanms

Tabmu1e1, MIUTFOCTpHUpYIONTHE TIpoliecc MeTamop(do3a y 6€Crio3BOHOYHBIX (KECTKOKPBUIBIX U
YeIyH9aTOKPBUIBIX HACEKOMBIX ) M MIO3BOHOYHBIX (aMpuOuii). TaOmuIbl, OTpaxaronue CX0ICTBO
3apOJIbIIEH TO3BOHOUHBIX )KMBOTHBIX. CXEMBI TPeoOpa3oBaHusl OPraHOB U TKaHEH B QuiioreHese.
Tema 7. 3akoHOMEpHOCTH HACJIeI0BAHNS PU3HAKOB

OtkpeiTue I'. MeHneneM 3aKkOHOMEPHOCTEH HAaCIeA0BaHMs PU3HAKOB. | HOPUIOIOTHYECKUH METOT
M3yYCHHS HACJIEACTBEHHOCTH. MOHOTHOPHIHOE U MOJIMTUOPUIHOE CKpelMBaHue. 3aKOHbI MeHies.
HesaBucumoe u cuenneHHoe HaciieIoBaHue. [ eHeTrndeckoe onpeieseHue nojaa. I eHOTUI Kak 1esI0CTHas
cucreMa. B3aumoelicTBre anenbHbIX U HeaUIEIbHBIX T€HOB B ONPECICHUH MPU3HAKOB.
JleMoHcTpanms

KapTtsl xpomocoMm yenoBeka. PogocioBHbIE BBIJAIOUINXCS IPEACTABUTENEN KYIbTyphl. XpOMOCOMHBIE
aHOMAaJIMH YeJIoBeKa U UX (DeHOTUIINYECKUE MTPOSBICHHUS.

JlabopaTopHble M NpaKTHYecKHe PadoThI

[pakTryeckas pabora Ne 1 «Perienne reHeTHYECKUX 3a/1a4 U aHAJIU3 COCTABJICHHBIX POJIOCIOBHBIXY.
Tema 8. 3akoHOMEpPHOCTH N3MEHYNBOCTH

OcHoBHbIE (OPMBI UBMEHUYNBOCTHU. [ eHOTUITMYECKast N3BMEHUYNBOCTh. MyTaruu. 3Ha4eHNe My TaI|i JIJIs
MIPAKTUKU CEJILCKOTO X03UCTBa U OnoTexHomoruu. KoMOuHaTHBHAS N3MEHYHBOCTh. DBOIIOIIMOHHOE
3HaYeHHEe KOMOMHATUBHON M3MeHuYnBOCTH. DeHoTunuyeckas, win MoaupuKanoOHHAsI, U3MEYHBOCTb.
Posb ycnoBuil BHENIHEHN Cpeibl B pa3BUTUU U IIPOSIBJIICHUU IIPU3HAKOB U CBOMCTB.

JleMoHcTpanus

[Tpumeps! MoMPUKAITIOHHON H3MEHYHBOCTH.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI

[Ipaktuueckas padora Ne 2 «IlocTpoeHne BapualmOHHONW KPHUBOI.

Tema 9. Cestekuusi pacTeHHui, ’)KHBOTHBIX U MUKPOOPraHMU3MOB

LleHTpBI IPOUCXOXKACHUS U MHOTO0Opa3us KyIbTypHBIX pacTenuid. Copr, mopoja, mramm. MeToabl
CEJIEKIIMH PACTEHUM U )KUBOTHBIX. JOCTHKEHUS U OCHOBHBIE HANIPABJIICHUSI COBPEMEHHOM CEJIEKIUU.
3HauCHHE CEIEKLMU IS Pa3BUTHS CEIbCKOX031HCTBEHHOTO ITPOU3BOACTBA, MEAULINHCKOM,
MUKpPOOHOJIOTUYECKON U APYTUX OTPACIICH MPOMBIIIICHHOCTH.

JlemoHcTpanms

CpaBHUTENBHBIN aHAIU3 TOPOJ TOMAIIHUX KUBOTHBIX, COPTOB KYJIBTYPHBIX PACTEHUN U UX JUKUX
npenkoB. Komiekiuu u npenapaTtel COPTOB KYJIBTYPHBIX PACTCHUN, OTIIMYAIOIINXCS HAUOOIBIIICH
IIJIOTOBUTOCTBIO.

Tema 10.PazBuTHe OMOI0TMH B 101APBUHOBCKHI NepHO

Pa3zBuTre 6mosoruu B 10AapBUHOBCKUH TIepro. ['0CTIONCTBO B HAYKe MPEACTABICHUH 00 «M3HAYaIbHOM
1eJIECO00Pa3HOCTH» U HEM3MEHHOCTH >KMBOi nprpopl. Pabots! K. JIuHHEs 10 cucTeMaTuke pacTeHUN U




KUBOTHBIX. DBomonmonHas teopus K. b. Jlamapka.

JleMoHcTpanus

buorpadun yuénpix, BHECIIMX BKJIAJ B pa3BUTHE dBOTIONMOHHBIX Hed. JXKu3Hb u nesrenbHocTh K. b.
Jlamapka.

Tema 11. Teopus Y./lapBrHa 0 IPOUCXO0KIEHUU BUI0B MIYTE€M €CTECTBEHHOI0 0TOOpa
[Ipenmoceinku BO3HUKHOBeHUS yueHUs Y. [lapBuHA: TOCTHKEHUS B O0JIACTH €CTECTBEHHBIX HAYK,
aKkcriequInoHHbI Matepuan Y. Jlapsuna. Yuenue Y. JlapBunaa 06 uckyccTBeHHOM oTOOpe. Yuernwue Y.
JlapBuHa 0 ecTecTBEHHOM 0TOOpe. Bu- a1emMenTapHas 3BONIOIMOHHAs enHUIA. BeeoOmas
WHAMBUAYaIbHAsI U3MEHYUBOCTH U M30BITOYHAS YHCIEHHOCTh MOTOMCTBA. boph0a 3a cyiecTBoBaHue u
€CTECTBEHHBIN 0TOOP.

JleMoHcTpanms

buorpadus Y. lapsuna. MapuipyT u KoHKpeTHbIe Haxoaku Y. JlapBrHa Bo BpeMs MyTEIIECTBUS HA
Kopabie «buriby.

Tema 12. Mukpo3BoIIOLHUS 1 MAKPOIBOJIIOLHS

Bun kak reHeTHUECKN M30IMPOBAaHHAs CUCTEMA; PENPOyKTUBHAS U30JSALINS U €€ MEXaHU3MBI.
[MonynsiuuoHHast CTPYKTypa BUA; SKOJOTHYECKUE U TEHETUUECKUE XapaAKTEPUCTUKHU TOMYJISIIIUIA.
[Tonmynauus— sneMeHTapHast 3BONONMOHHAS enuHua. [1yTu u ckopocTh BUA000pa3oBaHus;
reorpaduyeckoe 1 IKOIOTUIECKOEe BHI000pa30BaHUE.

JleMoHcTpanus

CxeMbl, WIUTIOCTPUPYIOIIUE MPOLIECC reorpaduueckoro Bup0o0pazoBanus. JKuBble pacTeHUs U
KUBOTHBIE, TepOapUu U KOJIJICKIIUH, TOKa3bIBAIOLINE HUHIUBUIYaTbHYIO U3MEHUYUBOCTh U pa3HO00pasue
COPTOB KYJIBTYPHBIX PACTEHHUU U MOPOJ] TOMAIIHUX KUBOTHBIX, & TAKKE PE3yIbTAThI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpezic OOMTaHUs U PE3YJbTaThl BU000pa30BaHUS.

['maBHBIE HaINIpaBICHUS YBOIIOIMOHHOTO Mporecca. buonornueckuit mporpecc U OMOIOrHYECKUI
perpecc (A. H. CesepuioB). [1lyTu noctmwkenus Guonorundeckoro mporpecca. OCHOBHBIC 3aKOHOMEPHOCTH
SBOJIIOIMU: JUBEPTEHIINSI, KOHBEPTeHIIMsI, mapasuienu3M. [IpaBuiia 3BONIOIUN TPy OPraHU3MOB.
Pe3ynpTatel sBOMIONIMK: MHOTOOOpa3Ke BUIOB, OpraHu4ecKas 11e1eco00pa3HOCTb, TOCTETIEHHOE
YCIIOKHEHUE OpraHU3alNH.

JleMoHcTpanms

[IpuMepbl TOMOJIOTUYHBIX ¥ AHAJIOTUYHBIX OPraHOB, UX

CTPOEHUS U POUCXOXKIECHHS B OHTOreHe3€e. CXeMbl COOTHOIIEHUS IMyTEW MPOrpecCUBHON
OMOJIOTUYECKON HBOMIONMU. MaTepHralbl, XapaKTepU3yIoIue MpeICTaBUTENeH KUBOTHBIX U PACTEHUH,
BHECEHHBIX B KpacHyI0 KHUTY W HaxOIAIIMXCS MOJT OXPAHOW rOCy1apCTBa.

JlabopaTopHble M NpaKTHYecKHe PadoThI

[IpakTryeckass pabora No 3 «V3yueHue mNpUCHIOCOOIEHHOCTH OPraHU3MOB K cpele OOuTaHUs.
HN3MeHYnBOCTHY.

Tema 13.11prcnoco0/IeHHOCTH, OPraHU3MOB K YCJIOBUSAM BHEIIHEH cpelbl KaK pe3yJibTaT JAeidCcTBUSs
€CTeCTBEHHOI0 0TO0pa

[IpucnocoburenbHble 0COOEHHOCTU CTpoeHUs. [[OKpOBUTENBCTBEHHAS OKpacka MOKPOBOB Tea:
CKpBIBAIOIasl OKpacka (OIHOTOHHAs, IBYTOHOBAS, pACWICHSIOMIAs U Jp.); IPeIoCTEeperaroias OKpacka.
Mumukpus. [IpucmocobuTenbHOE MOBEICHNE KUBOTHBIX. 3a00Ta O TOTOMCTBE. DPUZNOIOTHIECKUE
amanranuu. OTHOCUTEIBHOCTh MPUCTIOCOOIEHHOCTH.

JleMoHcTpanms

Nnntoctpanuu, 1eMOHCTPUPYIOIINE CTPOSHUE TENA )KUBOTHBIX U PACTUTENIbHBIX OPraHU3MOB,
o0ecrevrBarolye BbKMBAHUE B TUIIMYHBIX JJIS1 HUX YCIOBUSX cyuiecTBoBaHus. [Ipumepnl

Pa3IUYHBIX BUJIOB TOKPOBUTEIHCTBEHHON OKPACKHU Y KUBOTHBIX.

Tema 14. Bo3HnkHOBeHHeE KU3HHM HA 3emuie

Opranunyeckuii MUp KakK pe3yJbTaT 3BOIONMHA. BO3ZHUKHOBEHUE U Pa3BUTHE KU3HU HA 3eMIIE.
XUMUUECKUH, Tpe1oronorndeckuii (Teopus akaaemuka A. M. Onapuna), 6uonoruaeckuii u
COIMAJIbHBIN ATAMbl PA3BUTHS )KUBON MaTtepuu. OUITOTEHETUYECKUE CBSI3U B )KMBOM MPUPO/IE;
€CTECTBEHHAs KiIacCU(PHUKAIHS KUBBIX OPTaHH3MOB.

2 leMOHCT[ yaruia

CxeMbl BOSHUKHOBEHHS OJHOKJICTOYHBIX 3YKApHUOT, MHOTO



KJIETOYHBIX OPraHU3MOB, PA3BUTHS APCTB PACTEHUM U )KHUBOTHBIX.
Tema 15. PazBuTHe :xu3nmn Ha 3emiie
PazBuTue xun3Hu Ha 3eMiie B apXEHCKYIO U ITPOTEPO30MCKYIO 3pbl. [lepBbie creapl )kM3HU Ha 3emuie.
[TosiBneHne Bcex COBPEMEHHBIX TUIIOB OECIIO3BOHOUHBIX KUBOTHBIX. [lepBbie XxopaoBsie. PazButne
BOJHBIX pacTeHuM. PazBuTue kxu3HU Ha 3emJie B MAJIE030MCKYIO 3py. [losiBiIeHME U 3BOTIOMS
CYXOIYTHBIX pacTeHui. [lanopoTHUKYN, CEMEHHBIE MAIIOPOTHUKH, FOJIOCEMEHHBIE PACTEHHUS.
Bo3HHUKHOBEHHE TO3BOHOYHBIX: PHIOBI, 3eMHOBOIHbBIE, IIPEeCMbIKatolecs. Pa3Butue xu3uu Ha 3emiie B
ME3030MCKYI0 U KaHHO30MCKY!O dpbl. [1osBIEHHE U paclIpOCTpaHEHUE TTOKPBITOCEMEHHBIX PACTEHUN.
BosnukHOBeHHe NTHIl U MiekonuTatronux. [lossnenue u pazsutue npumatoB. [Iporcxoxnenue
yenoBeka. MecTo 4esoBeka B kuBOM nmpupoze. CucremaTuyeckoe mnosoxkenue Buaa Homo sapiens B
CUCTEMeE KUBOTHOTO Mupa. [Ipu3Haku U cBOICTBa YesloBeKa, MO3BOJISIONINE OTHECTH €r0 K Pa3InYHBbIM
CHUCTEMAaTHUYECKUM T'pyIIaM LapCTBa KUBOTHBIX.
Craauu 3BOJIIOLMM YEJIOBEKA: TPEBHEUIINI YEIOBEK, IPEBHUI YEJIOBEK, ITEPBbIE COBPEMEHHBIE JTHOIH.
CBoiicTBa uenoBeka kak Ouonornyeckoro suja. [lomynsaiuonHas ctpykrypa Buaa Homo sapiens;
YeJI0BEUYECKHEe pachl; pacooOpa3oBaHKe; €MHCTBO IPOUCXOKACHUS pac. AHTHHAYYHas CYITHOCTb
pacuzma.
JleMoncTpanms
Penponykuuu kaptun 3. Bypuana, orpaxkaromux (ayHy u Gpruopy pazmuuHbIX 3p U epruooB. CXembl
pa3BUTHS TAPCTB KUBOUM MPpUPoIbl. OKaMEHEIOCTH, OTIIEYATKH PACTEHUI B IPEBHUX Nopojax. Moaenun
CKEJIETOB Y€JIOBEKA U NO3BOHOYHBIX KUBOTHBIX.
Tema 16. buocdepa, ee cTpykTypa 1 QyHKIIUU
buocdepa — xuBas o6onouka miaanetsl. CTpykTypa 6uocdepsl. KoMnoneHTs! Onocdepsl: KUBOE
BEIIECTBO, BUJJOBOM COCTaB, pa3HOoOOpa3ue U BKIIaj B Onomaccy. briokocHoe 1 KOCHOE BeIlecTBO
ouocdepst (B. W. Bepuanckuii). Kpyrosopor Beriects B mpupope. EctecTBeHHbIE cOOOIIECTBA JKUBBIX
opranu3moB. buoreorieHo3bl. KOMIOHEHTHI OMOTe01I€HO30B: MPOIYLIEHThI, KOHCYMEHTHI, Py LEHTHI.
buroneno3sl: BU0BOE pasHooOpasue, INIOTHOCTD MOy ISIIKi, OnoMacca. AGHOTHYECKHE (PaKTOPHI
cpensl. Poib TeMieparypbl, OCBEIIEHHOCTH, BIAXXHOCTU U APYTUX (DAKTOPOB B )KU3HEAEATEIHLHOCTH
cooOmiecTB. MTHTEeHCHUBHOCTH IeHCTBHS (pakTopa cpelibl; orpaHnurBaonuii pakrop. Bzaumoneiicreue
(hakTOpOoB cpefbl, MPeaesbl BHIHOCIUBOCTH.
buotnyeckue dakrops! cpeapl. Lenu u cetn nuTaHusA. DKOIOTHYECKHE MTUPAMUJIbL: YUCel, OMOMacChI,
sHeprun. CmeHa 6moreH030B. [Ipu4rHbBl CMEHBI OMOIIEHO30B; (POPMUPOBAHUE HOBBIX COOOIIIECTB.
@®opMbl B3aMMOOTHOIICHUH MeX 1y opraHu3MaMu. [103UTHBHBIE OTHOILIEHUSI — CUMOMO3: MyTyallu3M,
KOOMepanus, KOMMEHCAIN3M. AHTUOMOTHYECKHE OTHOLLIEHUS: XUIITHUYECTBO, MTAPa3UTU3M,
KOHKypeHIMs. HelTpaibHble OTHOICHUS— HEUTPATIU3M.
JlemoncTpanms
CxeMbl, WIUTIOCTPUPYIONIUE CTPYKTYPY Onocdepsl U XapakTepusyromue e€ oTAeIbHbIE COCTaBHbIC
yacTH. Tabiuilbl BUOBOTO COCTaBa M Pa3HOOOPAa3usl KHUBBIX OpraHu3MoB 6nocdepbl. Cxembl
KpYyroBOpOTa BEIIECTB B pupoae. KapTel, oTpaxaromiye reoJoruuecKyo HCTOPUIO MaTepUKOB,
pacrpocTpaHEHHOCTh OCHOBHBIX OMOMOB cymu. JnaduabMel 1 KuHOGUIBEMBI «brocdepay. [Ipumepsr
cUMOMO03a MEXK/Ty TPEACTABUTEISIMHU PA3IUYHBIX [IAPCTB KUBOW MPUPOIBL.
JlaGopaTopHble M NPaKTHYECKHE PA0OTHI
JlaGoparopHas pa6ota Ne 2 «CocTaBieHne cXeM Mepeaadr BEIeCcTB U SHEPTHHU, LIETIH TUTaHUS.
Tema 17. buocdepa u yesnoBek
[TpupoaHbie pecypchl U UX HCIIOIB30BaHKUE. AHTPONIOTeHHBIE (PaKTOPHI BO3ACHCTBUS Ha OMOIICHO3BI
(poJib yenmoBeKa B MPUPOJE); MOCIEACTBHSI XO35IIICTBEHHOH edaTenbHOCTH YenoBeka. [IpoOnembl
palMOHaIbHOTO IPUPOIOTIONB30BAHNS, OXPAaHbl IPUPO/BL: 3aIIUTa OT 3arpsI3HEHUI, COXpaHEHHE
STAJIOHOB U MAaMSATHUKOB MPUPO/IbI, 0OecTIeYeHnEe MPUPOIHBIMU PECYpCaMy HaCEICHUS IIaHETHI.
JleMoHCTpanus
KapTbl 3an0BeHBIX TEPPUTOPUI HAILIEH CTPAHBI.

TemaTu4eckoe MIIaHMPOBaHHE

Kypc «buonorus. Beenenue B 6uonoruto. 5 kimace» - 34 gaca

Ne | Ha3Banue paznena Komnuec
1/ TBO




0 4acoB
Paznen 1. )KuBoii opranusm: cTpoeHHE U U3yUEHUE 8
Paznen 2. MHOrooOpasme KUBBIX OPTaHU3MOB 14
Paznen 3. Cpena oOuTaHus RKHUBBIX OPIraHU3MOB 6
Paznen 3. Cpena oOutaHus KHUBBIX OPIraHU3MOB 5
Hrorosas pabota 1

Kypc «buonorus. XXusoii opranusm. 6 kinace» - 68 yacos

No | Ha3Banue pazzaena Komnuec

1/ TBO

0 4acoB
Paznen 1. CTpoeHue U cBOMCTBA JKUBBIX OPraHU3MOB 23
Paznen 2. )KusHenesTenbHOCTh OPraHU3MOB 36
Paznen 3. Opranusm u cpena 6

Kypc «buonorus. MHOT00Opa3ue KMUBbIX OpraHu3MoB. 7 kiacey - 34 gaca, 2020-2021 yu.ron

Ne | Ha3Banue paznena Komunuec

1/ TBO

1 4acoB

1 Paznen 1. [lapctBo [IpokapuoTsl 1

2 | Pazgen 2. IlapctBo ['priGb1 2
Pazpgen 3. IlapctBo Pactenus 8

4 | Paznen 4. HapctBo XKuBoTHbIE 23

5 Paznen 5. Bupycsl 1
3akiiroueHue. Pesepn 1

Kypc «buonorus. Yenosek. 8 kiace» - 68 yacos,2020-2021 yu.rog

No | Ha3Banue pazzaena Komuuec

1/ TBO

I 4acoB

1 Paznen 1. Mecto denoBeka B CUCTEME OPTraHUYECKOro MUpa 2

2 Paznen 2.IlpoucxoxaeHue yeioBeka 3

3 Paznen 3. Kparkast uctopust pasBuTHs 3HaHUN O CTPOCHUU U 1
GYHKIMSIX OpraHU3Ma YeJIoBeKa

4 | Pazgen 4. O0muii 0630p cTpoeHus U GYHKIIUN OpraHu3Ma 4
YeJIoBeKa

5 Paznen 5. Koopaunanus u perynsaus 12

6 Paznen 6. Onopa u aBuxeHue 8

7 Paznen 7. BuyTpeHHss cpena opranusma 4

8 | Paznmen 8. Tpancnoprt BelecTs 4




9 Paznen 9. /Ipixanue

10 | Pazgen 10. [TumeBapenue

11 | Pazgen 11. OOMeH BemiecTB U YHEPTUU

12 | Paznen 12. Beigenenue

13 | Paznen 13. [lokpoBsl Tena

14 | Pazgen 14. Pa3mHoXXeHue U pa3BUTHE

15 | Paznmen 15. Briciiast HepBHast eAT€IbHOCTh

16 | Paznen 16. YenoBek u ero 310poBbe

17 | lloBropenue u 00001IEeHHE Kypca, UTOTOBBIE PadOTHI

Kypca «buonorus. O6mmue 3akoHoMepHOCTH. 9 Kitace» - 68 yacos, 2020 — 2021 y4.rox

Ne | HazBanue paznena (TeMbl) Komue
1/ CTBO
1 4acoB
1 Bsenenue 3
2 Paznen 1. CtpykTypHasi opranuzaius XHUBbIX OPraHU3MOB 10
Tema 1.1. Xumuueckasi opraHu3anusi KJIETKU 2
Tema 1.2. OOMeH BenecTB 1 MpeoOpa30BaHUE YHEPTHH B KIETKE 3
Tema 1.3. Ctpoenue u HyHKIUHU KIETOK 5
3 Paznen 2. Pa3MHOXEHUE Y MHAMBUYAJIbHOE Pa3BUTHE OPTaHU3MOB 5
Tema 2.1. Pa3MHOXKEHHE OPraHU3MOB 2
Tema 2.2. MnauBHlyadbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3) 3
4 Paznen 3. HacinencTBEHHOCTh M1 NBMEHYMBOCTHh OPraHU3MOB 20
Tema 3.1. 3akOHOMEPHOCTH HacJe10BaHa IPU3HAKOB 10
Tema 3.2. 3aKOHOMEPHOCTH WU3MEHYUBOCTH
Tema 3.3. Cenekuus pacTeHUH, )KUBOTHBIX M1 MUKPOOPIaHU3MOB 4
5 Paznen 4. DBosonys )KMBOro MUpa Ha 3emiie 19
Tema 4.1. Pazutue Ouosioruu B A0AAPBUHOBCKUHN NIEPUOJT 2
Tema 4.2. Teopus Y./{apBuHa 0 IpOUCXOXKIEHNUN BUIOB ITyTEM 5
€CTEeCTBEHHOTO 0TOOpa
Tema 4.3. CoBpeMeHHBIE IPEACTABICHUS 00 SBOJIOIUH. 5
MUKpPO3BOIIOLIUS M MAKPOIBOJIFOLIHSI
Tema 4.4. IIpucrnocoOIEeHHOCTh OPTraHU3MOB K YCIOBUSIM BHEUTHEH 2
Cpezbl Kak pe3ysbTaT HBOIIOLUU
Tema 4.5. Bo3HUKHOBEHHE KU3HU Ha 3emiie 2
Tema 4.6. PazButue xu3Hu Ha 3emie 3
4 | Paznen 5. B3aumooTHOUIeHHs opraHusMa U cpeibl. OCHOBBI 9KOJIOTHH. 5
Tema 5.1. buocdepa, ee cTpykTypa U QyHKIHH 3
Tema 5.1. buocdepa, ee cTtpykTypa u hyHKIIUN 2
[ToBropenue u 06001IeHNE Kypca, HTOTOBBIE pabOTHI 4

OneHoYHbIE MaTepHaJibl

5 kaacc

[Ipunoxenue 1



1. IIpoMeKyTOUYHBIH KOHTPOJIb
Bbi0epuTe 01MH NPAaBUJIBLHBIN OTBET U3 YeThIPEX NMPeAI0KeHHbIX.

Al. C nomomb10 JJICEKTPOHHOI'0 MUKPOCKOIIA MO’KHO UCCJIEA0OBATD

1) KneTku KpoBU 3) MsKOTh 510J10Ka

2) JUCT pacTeHUs 4) KOXKHITY JTyKa

A2. buoJsiorusi-3To HayKa o

1) 3Be3max 3) KuBOU TIpHpOJIE

2) BelecTBax 4) 3emite u ee popme U CTPOCHUU

A3.Ki1eTo4uHOe CTPOEHUE UMEIOT

1) Bce mpupoHbIe Tena

2) TOJBKO KUBOTHBIE

3) TONBKO pacTeHUs

4) Bce *KUBBIE CYyIIECTBA

A4.U3yuyeHne 00beKTa ¢ IOMOUIBIO JIMHEHKH H BeCOB IOJIYYHJI0 HA3BAHHE
1) pasmisasiBaHue

2) u3MepeHue

3) HaOmoacHue

4) SKCIIepUMEHTHUPOBAHUE

AS. Il1og0BOE TE10 UMEIOT:

1) Bce rpulbI 3) mecHeBble TPUObI
2) TONBKO ILISATOYHBIE TPHOBI 4) npoxoxu

A6. OdopmiieHHOE AAPO OTCYTCTBYET B KJIETKAX:

1) KUBOTHBIX

2) pacTeHuit

3) Gakxrepuit

4) mpocredmmx

A7. Haubosee KpynHasi CHCTEeMaTH4YeCKas rpynna-3ro:

1) Bun 3) ceMeiicTBO

2) mapcTBo 4) poxn

A8. CaMmbIMH IpeBHUMH OPraHU3MaMHU SIBJISIIOTCS:

1) pactenus 3) 6axTepun

2) rpuOBI 4) )KUBOTHBIE

A9. Jlis nojiy4yeHHsl EHHbIX JIEKAPCTB UCIOJIL3YIOT Ipud:
1) mpoxoxu

2) IEeHULIWILIT

3) nmoxOepe30BUK

4) TpyTOBUK

A10. IToukoBaHMEeM Pa3MHOKAKOTCS
1) npoxcku

2) MIIATOYHBIE TPUOBI

3) nmoadepe30BUK

4) Bce OTBETHI BEPHBI

All. Kakue rurueHu4ecKue nNpaBmjia Hajao0 co0./1101aTh, YTOObI He 3apa3uThCs 00JIe3HSIMH,
KOTOPbI€ BbI3bIBAIOT 00JIE3HETBOPHbIE OAKTEPUN:

1) MBITH pyKH

2) MBITh OBOLIU

3) MBITh PPYKTHI

4) Bce OTBETHI BEPHBI

A12. CiroeBulIeM HA3BLIBAETCHA TEJIO
1) mxa
2) maropoTHUKA



3) MHOTOKJIETOUYHOU BOJIOPOCITH
4) TUCTBEHHUITBI

B1. U3 6 oTBeToB BhIOepuTe 3 NpaBWIBHBIX. BnmuTe B Ta0auny nugpbl BBIOPAaHHBIX
O0TBETOB

3o0010THUA HU3Yy4acT:

1) nepeBbs

2) HaceKOMbIe

3) mnecHeBble rPUOHI

4) OIHOKIJIETOYHBIE OPTAHU3MBI
5) nTuiml

6) pbibbl

B2. YcranoBuTe COOTBETCTBHE MKy OPraHN3MAMM M HAYKAMH, KOTOPbIe HX U3y4YaloT.
Brnummure B Tadmny uu¢pbl BHIOPAHHBIX OTBETOB.

Opranusmsl Hayku
A) Gepesa 1)6oTanuka
b) 3s16mmk 2) 300510THS

B) xopoBa
[') ny6

) s6mons
E) 6a6ouka

A B B T i E

Ananuz PE3YJILTATOB ﬂHarHOCTquCKOﬁ pa6OTI:I o TeMe « TkaHu u OpraHbI»

BapwuanT [3aganus
Al A2 TA3TA4TAST A6 [AT TAS T A9 T ATD
| 1 3 412 ]2 3 12 3 2 I
AT | Al2
2 4 3
B1 B2
256 | 122112
5 xiacc

HToroBbiii KOHTPOJIb 3aIaHUA YPOBHS A.
BriGepute oauH npaBUIIbHBINA OTBET.
Al. BuoJsorusi — 310 HayKa
1.0 3Bé3max 2) o BemiecTBax 3) o )KKUBOM mpupoae 4) o 3emiie

A2.CTPYKTYPBbI KJI€TKH, BHINOJHSAIOLINE ONPeAeJEHHYI0 padoTy, HA3bIBAIOT



1.Jletansamu 2)opranounnamu 3) opraHamu 4) otaenaMu
A3.Pa3ipakuMocTh XapaKTepHa
1.J17s1 Bcex mpUPOAHBIX TeJ 2)TOJBKO JJIs1 dKUBOTHBIX
3)TOJIbKO JJIs pacTeHUM 4)1171s1 BCEX KUBBIX CYIIECTB
A4. SInpa He UMEKT KJIETKHU

1) xuBOTHBIX 2)0akTepuii 3)pacteHuit 4)mpocTerdmx
AS.KopHu nmeer

1) namunapus 2)cdaraym 3)nanopoTHUK 4)KyKYIIKUH JEH
A6. I'IaBHBIM NPU3HAKOM MOKPBITOCEMEHHBIX PACTEHUH SIBJISETCS HAJTUYHE
1)criop u TUCTHEB 2)ceMsiH U KOpHSI 3)I10/1a ¥ [IBeTKa 4)KOpHS U CTeOs
3aganus ypoBHs B.

Bri6epute Tpu npaBUIBHBIX OTBETA U3 HIECTH
B1. MukoJiorust uzy4aer

1.depeBbs

2.I1necHeBbIe TPUOBI

3.MypaBnéB 4.1 pulsbi-

apasuThl

5.Kycrapuuku

6.11nsmoynsle rpudbI
B2. K Bogopocasim oTHOCATCS
1) cparaym
2) nopdupa
3) KyKyLIKUH JEH
4) cnimporupa
5) WIMIOBHUK
6) naMuHapUs
B3.I'oioceMeHnHble, KAK M MOKPBHITOCEMEHHbIE PACTEHUS

1. OO6pa3yroT Ioa ceMeHaMu



Pa3mHoxaroTcs ceMeHamu
B npornecce horocunTeza 00pasyroT opraHudecKre BEIECTBAa U3 HEOPTaHUUECKUX
B npouecce npixaHust MOIJIOMIAIOT KUCIOPO U BBIACISIIOT YIJIEKUCIBIN ra3

Pa3sMHOXaroTCsI BEreTaTUBHO

A i

CocCTaBIISIIOT OCHOBY XBOWHOTO Jieca

B4.YcraHoBuTe COOTBETCTBHE MEK/Y OPraHU3MaMM M APCTBAMM, K KOTOPbIM OHH
oTHOcATCc. Biimmure B Ta0auny uugpbl BIOPAHHBIX 0TBETOB.

HapctBa Opranusmsl

A) pactenus 1) TpyTOBHK A

op|

b) xxuBoTHBIE 2) charHym
B) rpu6st 3) améba
4) TpoxKu
5) opisax
6) Kapach
BS. BoiOepuTte BepHbIe YTBep:KICHHS.
VYkaxute HoMepa NpeUI0KEeHUH, B KOTOPBIX JOIMYIIEHbI OLIMOKH, UCIIPABbTE UX.
1. T'pubsl — pactrenus, MMIIEHHBIE XJI0poduIa.
2. lIBeTkoBbIE pacTEHUS UMEIOT LIBETOK U IUIOJ C CEMEHAMH.
3. bakrepuasnbHble KIETKH UMEIOT AIPO.
4.  MXxu — 3TO BBICUIHE PACTEHHS, Y KOTOPBIX €CTh CTEOJIH U JTUCTHSI.
B6. lonumim .

Hpouecc O6pa3OBaHI/ISI OpPraHN4YCCKUX BCHICCTB U3 BOJbI , YITICKHUCIIOIO I'a3da Ha CBCTY B
XJIOpoI1acTax Ha3bIBACTCA .. ..

B7. [laiite onpenenexue.
I103BOHOYHBIE )KMBOTHBIE — 3TO .......
Cl.Hanumm pa3BépHYTBIH OTBeET.
KakoBo 3HaueHue pacTeHHil B IPUPOJIE U )KU3HU YeTIOBEKa?

Amnanus PE3YJIbTATOB JHArHOCTUYECKON pa6OTBI o TeMe «TkaHu u OpTraHbD»

Samanus
AT T A2 T A3 TA4d TAS | A6 [BT [B2 B3 B4 B3
3 2 4 12 13 3 [246]246 234 1 253614 | 21;1:3




6 Kiacc
1. IlIpome:xyTounbiii KOHTPOJIb N0 Teme «TKAHU U OPI'AHbI»
Llenu padomel: onpenennuTh KAa4eCTBO YCBOCHUS 3HAHUM O TKAHSIX PACTEHUH W )KMBOTHBIX, HX
opraHax H CHCTEMax; BBIIBUTH YCHEIIHOCTh (HOpPMHUPOBAHUS  YMEHHH  Ha3bIBaTh,
XapaKTepu30BaTh, CPABHUBATh, CUCTEMATU3UPOBATh.

A. BbiOepuTe Bce NpaBUJIbHbIE OTBETHI.
1. O6pa3zoBaHue U HAKOMJICHHE MUTATEJbHBIX BEUIECTB MPOUCXOIUT B PACTUTEIBHBIX
TKaHAX:

a)ITOKPOBHOM B) OCHOBHOM

0)o0Opa3oBarenbHOM I') MEXaHUYECKOUI

2. JIns )KMBOTHBIX XapaKTePHBI TKaHU:
a)3MuTeNnaabHas
oOpa3oBaTeibHas

B) MbIILIE€YHAs

0) r') HepBHas

3. CtepxHeBasi © MOYKOBATasi CUCTEMBI 00pa30BaHbl KOPHSIMH:
a) TIIaBHBIM  0) OOKOBBIMHU B) NMPUJATOYHBIMHU
4. ITouka — 370!

a)uacTb CcTeOms
0)BHIOM3MEHEHHBIN JIUCT

5. DOHnocnepM 006pa3zoBaH TKaHBIO:
a)IIOKPOBHOM

0)3amacaroniei

B) 3a4aTOYHBIN moOer
I') YKOPOUEHHBIH moler

B) MEXaHUYECKOUI

T') MPOBOAIICH

6. LlBeTku, conmeprkaie TBIYMHKU U TIECTUKHU, HA3bIBAIOTCSI:

a)pas3aeabHOIIOIBIMU
0)000enoIbIMU

B) OJTHOJIOMHBIMH

I') ABYJIOMHBIMU

7. Csi3aHHBIE MEXKIy COOOM OpraHbl, BHITOIHSIONIHME OOIyI0 paboTy:

a) rpynra 0) Habop  B) HeNb I') cUCTEMa

8. Ilouku BXOZAT B COCTaB CUCTEMBI:
a)[IUIeBapUTEIbHON B) JAbIXaTEJIbHOU
0)KpPOBEHOCHOM ') BBIJICITUTSIILHON

9. OpranamMu JIbIXaTeJIbHON CUCTEMBI Y )KUBOTHBIX SIBIISTFOTCS:
a)Tpaxeu B) >KaOpbI
0)ouKku I) JIETKUE

B. YcranoBure npaBHJIBHYIO 110CJ1€10BATEIbHOCTD.

10. YcraHoBuUTE NIPaBUIBHYIO MOCJIEN0BATEIILHOCTD, HAUMHAsA C HAUMEHbIIEH CTPYKTYpPBI:
a) OpraHu3M B) Opra” J1) TKaHb
0) KJIeTKa I') CHCTEMa OpPraHOB

2 BapHaHT

A. Boi0epuTe Bce NpaBUJIbHbIE OTBETHI.

1. Ot HeOGnaronpuATHBIX BO3/IEHCTBHUI 3alIUIIACT TKAHb:
a) oOpa3zoBaTeyibHasI B) MOKPOBHAas
0) mpoBosIIas I') OCHOBHAas

2. [ToxkpoBHasi TKaHb PACTECHUN NMOJO0OHA TKAHHU KUBOTHBIX:
a)MBIIIICYHOMN B) HEPBHOM
0)snuTenuaabHON I') COEIMHUTEIbHON

3. BBIHOCHUT JIUCTHA K CBETY:

10



a) KOpEHb 0) cTrebenb B) mooer ') IIBETOK

4. MoukoBaTasi KOpHeBasi CUCTEMa, B OTJIMYUE OT CTEP>KHEBOM, 0Opa3oBaHa KOPHSIMU:

a) IpuIaTOYHBIMU  0) GOKOBBIMU B) IJIAaBHBIM
5. Ilmonsl 1 ceMeHa pa3BUBAKOTCS U3:
a) TBIYMHKU B) 3aBsI3U IIECTHUKA
0) crosibuka I') pbUIbLIA IECTHKA
6. B cocTaB ceMeHU BXOMAT:
a) SHJI0CTIEePM B) CEeMSIIOIIS
0) 3apopIi r') IIogoBas 000JI0UKa
7. KopHeBoil yexJink 00pa30BaH TKaHBIO:
a) OCHOBHOM B) IIOKPOBHOH
0) MexaHUYEeCKOH I') OpOBOASIIEH

8. CornacoBannas paboTa OpraHoB U CUCTEM 00eCTIeUnBaCTCS
CHUCTEMOM: a) OTIOPHO-JIBUTATEIILHOW B) BBIICIUTEIBHON
0) HepBHOM I') JbIXaTeIbHOU

9. Bce cucteMbl OpraHoB IMOXO0KH TEM, UYTO:
a) COCTOAT U3 OPraHoOB

0) BBIIOJIHSIOT OAMHAKOBBIE (DYHKIIMH B)
CBSI3aHBI C JPYTUMH CUCTEMAMHU

F) COCTOAT U3 OAMHAKOBBIX OpPraHOB

B. YcraHoBuTe NpaBHJIBHYIO MOCJIE10BATEIbHOCTD.
10. YcranoBuTe npaBUIbHYIO MOCIEI0BATENBHOCTD OTAEJIOB MUILEBAPUTEIBHON CUCTEMBI:
a) JKeIyJI0K B) TIUIIICBO/T 1) KAIIEYHUK

0) pot I') IJIOTKa €) aHaJIbHOE OTBEPCTHE

Amnanmus PE3YJIbLTATOB JHArHOCTUYECKOMN pa6OTBI mo TeMe «TkaHu u OpraHbD»

Bapu-|3ananus
aHT I 2 31415
1 Bla,B,T|a,0[B [0

718 9 10
0,1,B,T,a

ooy
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[Tokazatenu AJis CTPYKTYpHOTO aHAJIHU3a

ITokazarenu s CpaBHCHUMA

3HaHUA: TKAaHU PACTEHUH U
’KMBOTHBIX OPTaHbl PACTEHUN U
KUBOTHBIX CUCTEMBbI

YMeHus: Ha3bIBaTh
XapaKTepu30BaTh CPAaBHUBATD
CUCTEMAaTU3HUPOBATh

2. IIpomexyTounsblii KOHTPOIb 0 Teme < GKU3HEAEATEJIBHOCTDb OPTTAHU3MOB»

[enw paboTHI: OMPEAETUTh KAYECTBO YCBOCHHS 3HAHUI O TIPOIECCaX KU3HEACITSIbHOCTH PACTCHHUN U
KUBOTHBIX, @ TaKKe 00 OpraHax U CHUCTEMax, BBIIMOJIHSIOUIUX ONpeAelieHHble (YHKIHUH; BBISIBUTDH
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yCHEeUIHOCTh, (QOpMUPOBaHUS YMEHUN Ha3bIBaTh, XapaKTepHU30BaTb, CPaBHUBATb, OOBICHATBH,
CUCTEMaTU3UPOBATD.

A. BbiOepuTe Bce NpaBUJIbHbIE OTBETHI.

1. Pactenus o0pa3yroT He0OX0IMMbIe OpraHMYECKHE BEIeCTBA B
mporiecce: a) MOTIONIEHUsI Kucaopoaa B) (poTocuHTe3a
0)rcmapeHus BOJIbI T') BBIJICJICHUS YTJICKUCIIOTO ra3a

2.B npouecce apxaHus:
a) TIOTJIOIAeTC s YIJICKUCIIBII ra3
0) moryonaeTcss KUCIOPOs

B) BBLJIEJISIETCS YITICKUCIIbIH ra3
T') BBIJICJISICTCSL KUCIOPO/]

3.Oprasbl IbIXaHUsT HA3€MHBIX TO3BOHOYHBIX:
a) Tpaxeu B) JIETKHE
0) xabpsI ') yCThbHIIA

4.][Br>KeHre UTOILIa3Mbl B KIIETKE 00€CTICUMBACT:
a) 00pazoBaHUE BEIIECTB B) MEpEMEIICHUE BEIIECTB
0) paciierieHue BeIecTB ') UI3MECHEHHUE BEIECTB

5.JIBHKEHUIO KPOBHU 1O COCYJ[aM CIIOCOOCTBYIOT:
a) COKpAIllEHUE CTEHOK COCYJIOB

0) aKTUBHOCTbH O€JIBIX KJIETOK KPOBH B)
COKpallIeHHE cepAana

T) LIBET KPOBHU

6.Brienenue — 31O mporiecc:
a) MOCTYIUJICHHSI BEIIECTB B OpraHu3M 0)
razooOMeHa

B) yJAJICHUS IPOAYKTOB KU3ZHEIEATETLHOCTH T)
TepeIBMYKCHHIS BEIICCTB

7.V XONOAHOKPOBHBIX )KMBOTHBIX, B OTJIMYNE OT TEIUNIOKPOBHBIX, TEMIIEpATypa Teja:
a) 3aBUCHUT OT TEMIIEPATYPbl OKpPYXKarOIEeH cpe/ibl

0) He 3aBUCUT OT TEMIIEpaTyphl OKpPY>KaroIIel Cpeibl B)

BCET/ia BhIILIE TEMIEPATyphl OKPYKaIOIIEeH CPebl I)

paBHa TEMIIEpaType OKPYKAIOIIEH CpeIbl

8.HapyxHbIii CKenleT UMEIOT:

a) MJICKONUTAIOIIKE B) MOJUTIOCKHU

0) ITUIIBI ') HACEKOMBIE
9. OpraHsl IBHKEHHSI )KUBOTHBIX, TIEPEIBUTAIOIINXCS B BO3IYIITHON Cpefe:
a) JIaCThI B) KPBLIbs

0) pecHUYKHU T') IUIABHUKH

B. Ycranosute cOOTBETCTBUE.

10. YcranoBuTE COOTBETCTBHE MEXKAY OpraHU3MaMy U IPyNIIaMu OpraHM3MOB Ha OCHOBAHUU
CoCcO0O0B ITUTAHUS.

I'pynnvl opeanusmos Ilpeocmasumenu
a) XUIIHUKHA 1) mochb
0) pacTUTENLHOSITHBIC 2) Gioxa
B) TPYIOEIbI 3) prIiCh
T') CHMOUOHTBI 4) 600p
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1) TTapa3uThl 5) ackapuna

6)rpud
7) TOJIOCHHOBUK 9) BoIIK
8)TpyTOBUK 10) caerupsn
AHanu3 pe3ynbTaToB AUATHOCTHYECKOU paboThl o TeMe «KM3Henes TeIbHOCTh OPTaHU3MOB)
3amaHus
1|2 3 14|5]6|7 8 9 10
1 slesl 8 | slasl s larcler 5 a:3,6,96:1,4,10B: 6
’ ’ ’ ’ r:7m2,5,8
[Tokazatenu A cpaBHEHUS 1 BapuaHT
3HaHUSA: 1,2,4,5,6,7,1
MPOLIECCOB )KU3HEACATEIBHOCTH, 03,89
OPTaHOB U CHCTEM, BBITIOIHSFOIIIX
VYMeHus: Ha3sIBaTh 3,81,2,5,6,9
XapaKkTepru30BaTh CPAaBHUBATH 7410
OOBSICHITH CHCTEMATU3HPOBATh

7 kaacce
1. CrapToBbIii KOHTPOJIb
3ananus ¢ BLIOOPOM OTBeTa
3amanue 1
BriGepute npusHaKy, XapaKTepHBIE TOIBKO TSI )KUBBIX OPTaHU3MOB:

1. mpencTaBASAIOT CO0OM TBEP/IBIC, KUAKHE U Ta3000pa3HbIE TeNa;

. COCTOAT U3 PA3JIMYHBIX HEPACTBOPHUMBIX BEIIECTB;

. IBILLIAT, TUTAKOTCS, PACTYT, PAa3MHOXKAIOTCS;

. BCTPEYAIOTCA TOJBKO Ha CYIIIE;

. CTaperoT U YMHUPAKOT;

. ICTIOJIB3YIOTCSI YEJIOBEKOM B €0 XO3SIMCTBEHHOM JNEATEIbHOCTH;
. IBIISIFOTCSL OOBEKTOM HAOIIOIEHUS B TIPUPOJIE;

8. y4acTBYIOT B KPyrOBOPOTE BEIIECTB.

~N N D W

3amanue 2
W3 nepeunst opraHoB BeIOEpHTE TE, KOTOPHIE COOTBETCTBYIOT HEPBHOM CUCTEME MIICKOMUTAOIIUX

1. )xalpwl;
. TICUCHb;
. TIOYKH;
. KPOBEHOCHBIE COCY/IbI;
. TOJIOBHOU MO3T;
. CEpALE;
. )KEJyJI0K;
. CIIMHHOM MO3T;
9. II03BOHOYHUK;
10. HEPBBI.
3aganue 3
BriGepuTe npaBUIIbHBIN OTBET.

0N LD B~ W

1. Opranusm uenoBeka, >KMBOTHBIX U PACTEHUH COCTOUT U3 OPIaHOB.
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2. TonbKO pacTeHUs] UMEIOT Pa3JIUYHbIE OPTaHbI.
3. OpFaHI/I3M YCJIIOBCKA U MJICKOIIUTAOIIINX — OJHO ILICJIOC U HOBTOMY OpFaHOB HC UMCCT.
4. Bce KuBBIE€ OpraHU3Mbl, OOUTAIOIINE HA 3eMJIe, IMEIOT OJJMHAKOBBIE CHCTEMBI OPTaHOB.
3aganue 4
Brinummre u3 1eBoi KOJTOHKH HOMEpa MPU3HAKOB, COOTBETCTBYIOIMIMX (DYHKIIHSIM JIbIXaTeIbHOM
CUCTCMBbI

DyHKIUH CHCTEMbI OPraHOB DOyHKIUH IbIXaTeJIbHOH

1. 3ammra BHYTpPEHHUX OpPIaHOB.

2. CBsi3b ¢ OKpyXkarolien cpeioi.

3. OcyiecTBIeHHE Ta3000MEHA MEXTY
OpPraHU3MOM U OKpYKarOLIEH Cperoi.
4. IlepeBapuBaHu€ MUIIIH.

5. CuHabxeHHe OpraHOB KHCIOPOAOM U
MUTaTeIbHBIMU BEIllECTBAMU

3aganue 5

Br10epuTe OTBETHI, KOTOPBIE BbI CUUTACTE MPABUIILHBIMHU.
OpraHuuecKue BelecTBa 00pa3yroT Ha CBETY:

A. Bce xxuBble opranusmsl. b.
Tonbko rpubsl u nepesbs. B.
Bce pacrenus.

3amganue 6
Omnpenenurte NpaBUILHO COCTABICHHYIO IIETb MUTAHUS.

A. XUIIHUK —> TPaBOSIIHOE KUBOTHOE —> PACTEHUE.
b. Pactenne —> TpaBosIHOE )KMBOTHOE —> XUIIHUK.
B. TpaBosiiHOE )KHBOTHOE —> paCTEHHE—> XULIHHK.
3ananue 7
W3 nepeunst pakTopoB cpenbl BEIOEPUTE T€, KOTOPHIE OTHOCATCS K (haKTOpaM HEKUBOU MTPHUPOIBL:

1. cBer;
2. baxrepuu;
3. Temmeparypa;
4. nepeBbs U KyCTapHUKHU.
3aganue 8
Pacrnipenenure nepeuricieHHbIE PACTEHUS MO IBYM KOJOHKAM:

1. omyBaHUUK;

. depena;

. TTIAJIOITYC;

. MaTb-U-Mauexa;
. acTpa;

. HapLucc.

AN LN kAW

Juxopacryiue JlexkopaTuBHbIE

3aganue 9

W3 nepeuns »KMBOTHBIX BBIOEPUTE TEX, KOTOPHIE )KUBYT B 0/1HOM cpene. HazoBute cpeny, B KOTopoit
OHHU O0OMTaIOT (BOAHAS, HA3EMHO-BO3yIIIHAS UM [TOYBEHHAs):

1. maiickuii KyK;
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. )KYK-TIJIaByHEII,
. JIeTy4asi MbIIIIb;
. CTpEKO03a;
. JIATYIIIKA;
. CTPHK;

7. IIMETIb.
3amanue 10

AN L AW

Bri6epute Ty cxemy, KOTopas B 0OJIbIIEH CTENEHN COOTBETCTBYET YTBEPKACHUIO: «)KU3HBb pa3InYHBIX
OpPraHU3MOB 3aBUCUT OT PACTCHUIN.

A. TpaBa—> koposa.
b. TpaBa —> KOpOBa—> YEIOBEK —> OO0JIE3HETBOPHBIE OAKTEPUH.

B. TpaBa —> xopoBa —> 4eJOBEK.

3aganue 11
Boraenure BuabI 1€ATEIBHOCTH YEJIOBEKA, KOTOPHIE OTPULIATENILHO BIMSAIOT HA COXPAHEHUE
Pa3HOO0Opa3usi PACTEHHI U )KUBOTHBIX.

1. Ocymenue 60110T.

2. O0BOIHEHUE 3aCYIIUIUBBIX TEPPUTOPUH.
3. Ucrionb30BaHKWE OYMCTHBIX COOPYKEHHIH.
4. BeipyOKa JIecOoB I0]] MAILIHIO.

5. Co3naHue 3amoBeIHUKOB.

2. IIpome:kyTOYHBI KOHTPOJIb 10 TeMe «CeMeHHbIe PacTeHHsD.

Ilenu pabomer: onpenenuTh KaueCTBO YCBOCHHMSI 3HAHUH O XapaKTEPHBIX OCOOCHHOCTAX H
MHOT000pa3uyu CEMEHHBIX PACTEHUM; BBISIBUTH YCIEIIHOCTh (OPMUPOBAHUS YMEHHUIl Ha3bIBaTh,
XapaKTepU30BaTh, O0OBIACHATh, CUCTEMAaTU3UPOBATD.

A. BbiGepuTe Bce NPpaBUJIbHBIE OTBETHI.
1. T'onoceMeHHbIE pacTeHUS XapaKTEPU3YIOTCS TEM, UTO:
a) o0pa3yroT ceMeHa

0) HEe 00pa3yIOT I[BETKOB B)
CeMeHa JIeXkKAT OTKPBITO

') CEMEHa pPa3BUBAIOTCS BHYTPH IUIOIOB

2. 1ns pactenuii otaena [lokpeIToceMEeHHbIE XapaKTEPHBbI:
a) OBICTPBIN POCT

0) MPUCIIOCOOIECHHOCTh K Pa3IMYHBIM YCIOBHUSIM CPEJIbI B)
OBICTPOE HAKOIUICHHE OPTaHNYECKHX BEIIECTB

I') pa3BUTHE CEMsIH B IIUIIKaX

3. HLIJIBI_Ia OT MYXKCKHX IINIICK JOCTABJISICTCA K )KCHCKUM IIWUINKAaM IIPpU IMOMOIIN:
a) HACEKOMBIX 0) BeTpa B) BOJIbI
4.V Be4HO3€JEHBIX TOKPBITOCEMEHHBIX PACTEHUN JIUCThS:

1) CMEHSFOTCS Ka)IbIiA TOJT

0) HE CMEHSIIOTCS B TEUCHUE )KU3HU PACTCHHUS B)
CMEHSIOTCS KaXKable 2-3 roaa

5. K otneny ['onocemeHHbIE pacTEHUS! OTHOCSTCS:
a) cocHa OOBIKHOBEHHAs B) KeIp TUMaTaiCKuit

0) JuIna MEJIKOIUCTHAS ') TUHKTO JIBYJIONIACTHOM

6. 3apofpIlll B CEMEHH I[BETKOBBIX PACTEHUN Pa3BUBAETCA U3:
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a) OIJIOJIOTBOPEHHOM IIEHTPATLHON KICTKH
0) 3aBsI3M MECTHKA

B) OTUIOZIOTBOPEHHOW STUIICKJICTKH T')
CTCHKH 3apOJIBIIIEBOTO MEIIKa

7. HamnbGonee BbIpakeHa MHOTOSIPYCHOCTh PACTUTEIIBHOTO COO0IIECTBa, 00pa30BaHHOTO (hOPMaMH:

a) TpaBamMu
0) KycTapHUKaMH

B) TpaBaMH, KyCTapHUKAMHU, I€PEBBSIMHU T)
JepEBbSIMU

8. XapakTepHblii apoMaT XBOWHOTO Jieca OObIACHAETCS:

a) BBICOTOH JICPEBbEB

0) ucrapenueM 3(pUpHBIX Macea B) HATWYHEM HIMIIEK

F) MMPOAOJKUTEIIBHOCTBIO )KU3HU XBOMHOK

9. Ecnu y pacTeHus IIBETKH MEJIKUE, HesipKue, 6e3 apoMara, TO MOYKHO MPEINOI0KUTh, YTO IIBETKU

OTIBUISTFOTCSI:
a) HACEKOMBIMHU
0) BeTpoM

B) IIyTE€M CaMOOMBLICHUS

B. laiiTe 000CHOBaAHHBII OTBET.

10. JIns xkakux gacTeu BETKa MOXKET OBITh XapakTepeH porocuuTes. [louemy? Kakoe 310

HUMeEET 3HaueHue?

B. JlaiiTe 000CHOBaHHBII OTBET.

10. Xapaxkrepen nu ¢poTtocuHTe3 A5 TIo0B? OTBET apryMEHTHpYHTE.

AHanu3 pe3ylbTaToB AUArHOCTHUECKON paboThl O TeMe «CeMEeHHBIE PACTCHUSD)

B 3amanus
apuart 1| 2 (3(4] 5|6 7 |8]9 10
JIsT 3€JICHBIX
a,0,]|a,o0, a, B, A .
1 5 5 0 |B .| B B 0 |0, B| yacTeil 1iBETKA,
HAKOITJICHHE
IToka3zarenn | BapuaHT
3HaHusA:
XapaKTepHbIE 0COOEHHOCTH 1,2,3,4.6,7,8.9,
MHOroobpaszue 105
VYmMmenus:
Ha3bIBaTh XapaKTePHU30BaTh OOBICHATH 3,7
CUCTEMaTU3UPOBATh 1,2.6
7,8,9,105

4. UToroBblii KOHTPOJIb
Kuaace Miexkonuraonue
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Lenu pabomwi: onpenenuTh KadeCTBO YCBOCHHUSI 3HAHUHW O XapaKTEPHBIX OCOOEHHOCTSIX
MJICKOIUTAIOINX M UX TPUCHOCOOJICHHOCTH K YCJIOBUSIM CPEJbl; BBISIBUTH YCHCITHOCTh
(popMupoBaHus yMEHHUI XapaKTepH30BaTb, CPAaBHUBATh, OOBSICHSATH, CUCTEMATU3HUPOBATh,
JIeaTh BHIBOBI.

A. Bpi0epuTe Bce npaBUJIbHbIE OTBETHI.
1. Mniekonuraroniye, B OTIMYHUE OT APYTUX ITO3BOHOYHBIX, XapaKTEPU3YIOTCSI:
a) MOCTOSIHHOM TeMnepaTypoil Tena

0) BCKapMJIMBaHHUEM JI€T€HBIIIEH MOJIOKOM

B) BbIHAILIMBAaHUEM JIETEHBIIIIEN B TEJIE MAaTEPHU TI')
HammaueM nuddepeHITmpoOBaHHBIX 3yO0B

2.Y ObICTpO O€TaIMNX KUBOTHBIX KOHEYHOCTH:
a) IpeBpaIleHbI B JaCThI
0 peoOpa30BaHbl B KPbUIbS B) XBAaTATEILHOTO THIIA

F) 3aKaHYMBAarOTCs KOIIBITOM

3. Bopo3/1bl 1 U3BHWIIMHBI KOPHI OONBIIHMX MOTYIIApUA HanOosiee BEIPAKEHbI Y )KUBOTHBIX U3
oTpsna:

a) IprUMaToB B) PYKOKPBUIBIX

0) HaCEKOMOSITHBIX r) 3akeoOpa3HbIX

4.OpUEHTUPYIOTCS B IIPOCTPAHCTBE IIPU IMOMOIIU 3XOJIOKALUU: A)

JIomaau B) JIETY4YHE€ MBIIIN

0) nenbOUHBI ') TIOJICHU
5.V XUIIHBIX MJICKOOUTAIONIIUX, II0 CPAaBHEHUIO C TPABOSIAHBIMU, HanboJiee pa3BUTHI:
a) pe3usbl B) KOPEHHbIE

0) KJIBIKH ) Bce 3yObl

6. Koxxable TOKPOBBI MIICKOMUTAIOIINX TOTOMY HTPAIOT BAXKHYIO POJIb B TEPMOPETYIISIIINH,
4TO:

a) UMEIOT BOJIOCSIHOU ITIOKPOB

0) COCTOSIT U3 KJIETOK

B) COAEpPKAT KPOBEHOCHBIE COCY/IbI T)
BKJIFOYAIOT TTIOTOBBIC YKEJIE3bI

7. Mnexkonuraronme, Kak 1 INTULbL, IIUPOKO pacCHpOCTpaHEeHbl Ha 3eMJle ITI0TOMY, UTO:
a) aKTUBHO NE€PEBUTAIOTCS

0) OTIIMYAIOTCS MOCTOSIHHOM TeMIepaTypou Teja B)

HMEIOT IOKPOBUTEIBCTBEHHYIO OKPACKY

I') XapaKTepHU3yIOTCsl BBICOKMM YPOBHEM OOMEHa BEILIECTB

8. Miekonuraronme, Kak U NpecMbIKaroLIIHecs:
a) OTHOCATCS K TUITy XOpA0OBBIE 0)
UMEIOT BOJIOCSIHOM MOKPOB

B) SIBJISIFOTCSI )KUBOTHBIMHU T)
HMEIOT 3yOBI

9. CyMmuarble, B OTJIMYHE OT IUIALICHTAPHBIX:
a) POXKIAIOT MAJICHBKOT'O M CJ1a00T0 JIeTeHBIIIA

0) IMEIOT CYMKY, T/Ie ICTCHBIII MTPOIOJDKAET pa3BUBATHCS B)
BCKapMJIMBAIOT JE€TEHbIIIA MOJIOKOM

') OTHOCSITCS K KJaccy MJIEKOUTAIOIINE

IO.HCKOTOPBIC XHUIIHBIC MJICKOIIUTAOIIUC 3UMOM BIIAJIAK0OT B CIITYKY IIOTOMY, YTO:
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a) UMEIOT HETIOCTOSHHYIO TEMITEPATypy Teja
0) HeT MUY JJIT HUX
B) HEOOXOIMM OTABIX

') HE MOTYT IIEPEIBUTATHCS IO CHETY

B. YcranoBure cooTBETCTBHE.
11.YcranoBute COOTBETCTBUE MEXKY IPyNIaMy MJIEKOMUTAIOIINX U UX MPEACTAaBUTEIISMHU.
I'pynnol maexonumarowux Ilpeocmasumenu

a) cymyarble 1) cnon

0) OTHOTIPOXO/THBIE 2) omoccym
B) IUTALIEHTapHbIE 3) yTKOHOC

4) 3ebpa
5)keHrypy
6) exuHa
7)koana
8) 6eremor
9) Turp
10) 3asm
C.Cnenaiite BbIBO/.
12. Otpsn I[HapHokonbiTHBIE HacuuThiBaeT 200 B11oB. CKOIBKO BUIOB
OJIOMallTHEHbI YEI0BEKOM? BbIpa3uTe 3T0 KOIUYECTBO B poreHTax. Cuenaire
BBIBO/I.

AHanu3 auarHocTuueckor pabotsl o Teme «Kitace Mitekonuraromuey

Bapuant|3a1aHus1
112 |3]14]|5|6]|7]8 9110[11 12
1 o,Ir |a|0,|0 |a,|a|aB, |a,|0la:2,57 OnomarirHeHo
B, r B, |0, |L, 0 0:6 HeOOoJIbIIoe
r r|{r B: 14,8, YCIIO BUIOB

[ToxazaTenu AJsi CTPYKTYPHOTO aHaln3a

ITokazarenu 1 BapuaHT
3HaHus:
XapaKTepUCTUKA 1,3,5,8,9,
IPUCTIOCOOJICHUS K cpefie 12

2,4,6,10
YMmenust:
XapaKTepU30BaTh 24
CpaBHMBATh 1,5,7,8,9
OOBSICHATD 6,7,10
CUCTEMATU3UPOBATh 3,1
JejIaTh BBIBOJIBI 12

8 knacc

1. CrapToBbIii KOHTPOJIb
3aganus ¢ BLIOOPOM OTBETA
3aganue 1
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W3 npensioxkeHHoro nepeydHs BEIOEpUTE OpraHu3M, Y KOTOPOTo KJIETKA BBIMOIHSIET Bee (DyHKIUH
YKUBOTO OpraHu3Ma:

1) MHOTOKJIETOYHBIN OpTaHU3M;
2) KOJIOHUAJIbHBIN OpraHu3M;
3)npocreiimiee;
4) mo060¥ )KUBOW OPraHU3M.
3aganue 2
Bribepute npaBuiIbHBIN OTBET Ha Bompoc: «Kak murarorcst )KUBOTHBIE?»

1. HMcnonib3yroT roTOBbIE OPTaHUYECKHUE BEIIECTRA.
2. OO0pa3yroT OpraHu4YeCcKUe BEIIECTBA HA CBETY.
3. Hcnonb3yroT NpOAYyKThl OKUCICHUSI OPraHUYECKUX BEIECTB.
4. TlornoiaroT BOAY U3 OKPYKAIOIIEH Cpebl.
3amanue 3
JKUBOTHBIE TOJKHBI IEPEIBUTATHCSI.

OOBsicHUTE TTOUEMY, HCTIOJIB3YS TPEATI0KEHHbIC BADUAHTHI OTBETA!

1. Uyt ocBenieHHbIe MeCTa.
2. J106BIBaIOT TOTOBBIE OPraHNYECKHE BEIIECTBA.
3. Bce OHM XMIIIHUKH, UITYT KEPTBY.
4. OHM Napa3uThl.
3amanue 4
Bribepute o0mue npu3HaKy KHIIEYHOMOIOCTHBIX:

1. IInaBaroniye XUIHUKH.
2. ImeroT cTpekaTesibHbIe KIETKH.
3. JIBa ciosi KJIETOK.

4. Cnabo pa3BuTa CTaus MOJHUIIA.
5. MHOTOKJIETOUHBIN OpraHU3M.
6. [Tonumn, HE UMEIOIIUI METy3HOM CTauu.
7. PaguasbHasi CUMMETpPHUSL.
3ananue 5
Bri6epute npaBuibHBINA OTBET.
Pa3paxuMoCTbIO Ha3bIBAIOT:

1) neficTBUE pa3Ipa>kuTes;
2)3axBaT J0OBIYN XUIITHUKOM;
3) CBOMCTBO KJIETOK (MJIM OpraHW3Ma) OTBEUYaTh HAa BO3ACUCTBHUE CPEJIbI M3MEHEHUEM CBOCH
JeSATENbHOCTH;
4)0TBET Ha pa3apakeHUE.
3ananue 6
Bawm npennaraercs nepedeHs npecTaBUTENEH TUIIOB TUIOCKUX M KPYIJIBIX YEPBEH U MEPEYCHb MX
npu3HakoB. Beibepute npencraBurenei Tuna KonpyaTsie 4epBU U COCTABBTE MX XAPAKTEPUCTHUKY.

Tun Konbuateie yepBu

[IpencraBurenu [Tpu3naku

Ne Ne

1) cBUHOI LieTIEHb; 1) Teno uneHucroe;

2) ocTpuua; 2) nuieBapuTeNbHas CUCTEMa OTCYTCTBYET;

3) neueHOYHbIN COCAJIBIIUK; 3) KpOBEHOCHAs U JIbIXaTelIbHasl CUCTEMBbI
OTCYTCTBYIOT;

4) 1oX1eBoi YepBb; 4) UMEI0T BTOPUUYHYIO MOJOCTh (IIEJIOM);

5) Hepeuna; 5) 3aMKHyTasi KpOBEHOCHAs CHCTEMa,
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6) SXUHOKOKK 6) TEJI0 MOKPHITO 000T0UKON (KYTHKYJIIOH )
3aganue 7

HazoBute xuBoTHOE, 00Ma1at01Iee TBYCTOPOHHEH CUMMETPHEH:

1) ame0a;

2) rumpa;

3) mmaHapusd;

4) Mmenysa.
Kakoe 3HaueHu€e B )KU3HU KUBOTHOTO UMEET JIaHHBIN NPU3HAK?
3amanue 8

Bemmmme HoMepa, 0003HavaroIue XapaKTepHble 0COOCHHOCTH MOJLTIOCKOB Ki1acca bproxoHorue:

1) paznenbHOMONbIE;

2) 115 IbIXaHUS UCTOJIb3YIOT PACTBOPEHHBIN B BOJIE KUCIOPOZ;

3) criupalibHO 3aKpy4YeHHasl paKOBUHA,

4)To5I0Ba OTCYTCTBYET;

5)repmadpoauTHI;

6) IbIXaHKE JIETOYHOE;

7)KpoBb OecIBETHAS;

8) KpoBb romyoas;

9)cudosn;

10)xopo11o pa3BUTO OCS3aHHUE.
3nanue 9

CocraBbTe onpe/esieHue OHATHS «Ta3000MeH», BEIOpAB MPABUIILHBIN, HA BaIll B3I, OTBET.
["a3000mMeH — 3TO Mporecc, B pe3yabTaTe KOTOPOro...

1) B opranusm nocrymaet aTMoc(hepHbIii KUCIOPOT;

2) ¥ OpraHu3M WIH KJIETKU MTOCTYHAaeT U3 OKPYKAIOIeH cpe/ibl KUCIOPOA U BbIAETSAETCS B
OKPY’KaIOIyI0 Cpey YIVIEKUCIIBIN Ias3;

3) moj nefcTBUEM KUCIOPOAA OKUCISIFOTCS OPraHnYeCcKUe BEIIECTBA C BbIICICHHUEM dHEPTUU;

4) ynansieTcs U3 opraHu3Ma yIJICKUCIIBINA Ta3.

3aganue 10
W3 nepednst opraHoB BBEIOEPUTE TE€, KOTOPBIC BXOJAT B MUIIIEBAPUTEIILHYIO CUCTEMY:

1) >xalpwr;

2) HEpPBBI;

3) KenymoK;

4) HapyXHBII CKeNeT;

5) numeBoxn;

6) OproliHasi HEpPBHAS LIETIOUKA;

7) aHaTBbHOE OTBEPCTHUE;

8) KpOBEHOCHBIE COCY/IbI;

9) kumka.

3aganue 11
K mudpam, o603Havarommm GyHKIUH, mogdepuTe mudpsl, COOTBETCTBYIOIINE CTPOSHUIO CHCTEM
OpPraHoOB PaKoOOpPa3HBIX:

1. 3menpueHne u NEPCBAPUBAHUC ITUIIN ITOJ BIIMAHUCM MUIICBAPUTCIIBHBIX COKOB.
I1.OcymiecTBiaeHNE Ta3000MEHA MEKIY OPTaHU3MOM M OKpPY’KaloIlel ero cpeou.
III.Ypanenue ,uaKkux OpoayKTOB pacraia.

IV. Bocnipon3BoACTBO NOTOMCTBA Iy TEM ITOJIOBOTO Pa3MHOXKEHHSL.

V. CHabkeHHe KJIETOK, TKaHEW, OpraHOB KHCIIOPOJIOM.

1. Cepatie 1 ceTh COCY/I0B, OTKPBIBAIOLIUXCS B MOJIOCTh TeJIa.

2. IlumeBapurtenbHas cucTeMa cHaOXeHa MUIeBapUTEIbHON KeIe30i.

3. Ot KaXxA0# U3 Map 3eJeHbIX XKeJle3 OTXOAUT BBIBOJAHON KaHaJl, OTKPHIBAIOIIUIICS HAPYXKY.
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4. Pa3mn4garoT IOJIOBEIC JKEJIE3hl CAMOK M CaMIIOB.
5. Xabpbl — BBIPOCTHI KOXHBIX TOKPOBOB.
3amanue 12
PacnpeﬂenHTe JAHHBIX HpeHCTaBHTeHeﬁ Kj1acCa HAaCCKOMBIX ITO OTpSII[aM, yKa3aB Ha3BaHUA OTpﬂIIOB.
Kaxkoe 3HaueHue B )U3HH Y€IOBEKA UMEIOT JAHHBIC MPEICTABUTEIN KJIacCa HACEKOMBIX ?

1) OOBIKHOBEHHBIN MaxaoH;
2)KOMHaATHasi MyXa;
3) MansipuiiHblid KOMap;
4) TYTOBBIN IICTKOMPSI/I.
3ananue 13
Boimummre  HOMepa, COOTBETCTBYIOIIME CXEME CTPOCHHMSI KPOBEHOCHOM CHCTEMbI MTHUI] U
MJICKOMTUTAFOIIHX

1) TpexkamMepHOE cepale;
2) 1Ba Kpyra KpoBOOOpaIleHHS;
3)4eTbIpexKkaMepHOe CEpLIE;
4) neBbIil JKEITyI0UEK COAEPKUT ApTEPUATIBHYIO KPOBB;
5)&KenyA0UueK CONEPKUT CMEIIaHHYIO KPOBb;
6) 0T cep/iia OTXOIAT apTEPHUH.
3amanue 14
PaccraBbTe B MpaBUILHOM MOCIIEI0BATEILHOCTH HOMEpa, 0003HAYAIOIIIE OCHOBHBIE ATAITbl HBOIIOIUN
AKHMBOTHOTO MHUDA:

1) MHOTOKJIETOYHOCTb;

2) TIOJIOBOM MPOIIECC;
3)oOMeH BeIIecTB;
4)rerepoTpoHOE MUTAHHE;
5)HepBHas CUCTEMA;

6) TETMIIOKPOBHOCTH;

7)kopa OONBIIUX MOTYIIAPHIA.

3amanne 15 CocTaBbTe Omnpe/IeeHUE TIOHSITHS «BOIOIN», BEIOPAB MPAaBWIBLHBIN, HA Balll
B3IV, OTBET. DBOJIOIUSI — 3TO...
l)ucroprdeckoe pa3BUTHE JKHUBOU MPUPO/IBI;
2)BbIBEICHHE HOBBIX MOPO]I ’KUBOTHBIX;
3)u3MeHeHne KIIMMara;
4)ce30HHBIC U3BMCHEHUS B KU3HHU KUBOTHBIX.
[IpuBeauTe IPUMEPHI YCIOKHEHUS )KUBOTHBIX B IPOIIECCE IBOJTIOIUH.

2. IIpome:kyTOYHBI KOHTPOJIbL 10 TeMe « BHyTpeHHsist cpena opranusma. Tpancnoprt
BeIeCTBY.

Lenu pabompi: onpenennuTh KAYeCTBO YCBOCHUS 3HAHUN O XapaKTEPHBIX OCOOCHHOCTSAX KPOBH,
KpPOBOOOpAIICHNUs, IMMYHHUTETA; BBISIBUTH YCIIEITHOCTh (POPMUPOBAHMS YMEHUI HA3HIBATH,
XapaKTepH30BaTh, 00BSICHATh, MOJIEIINPOBATb.

A. Bbi0epuTe Bce NpaBUJIbHbIE OTBETHI.
1. Itazma kpoBu:

a) BHYTPEHHSIS KUKas cpea

0) CBIBOPOTKA KPOBU

B) JKUJIKas COCTaBIISIOIIAsl KPOBU
r) numda
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2. JleueOHast CBIBOPOTKA UCTIONB3YETCS KaK:

a) MUTaTeIbHas CMECh B) BaKI[MHA

0) mpenapar aHTUTET T') 3aMEHUTEh KPOBU
3. Manslii KpyT KpOBOOOpAIIEHHUS 3aKaHUNBACTCSA B:

a) JIEBOM TIpeIceparuu B) IIPaBOM TIPEICEPAUN

0) IpaBOM KEITyI0UKe T') JIEBOM >KEIyJI0UKe

4. ITo mysbCy MOXKHO ONIPEIETUTD:
a) CKOpPOCTb TOKa KPOBU
0) maBiIeHUE KPOBU

B) 4aCTOTYy CEPACUYHBIX COKpaIleHUN
T') CUIIy CepJICUHBIX COKpaICHU

5. SIBneHue NOrnoeHNs U IEPEBAPUBAHUS Uy>KEPOAHBIX TEI:
a) romeocTas B) (harouurTo3
0) UMMYHHUTET ') CBEPTHIBAHUE KPOBU

6. 3penble KJIETKU KPOBH, UMEIOLIUE SIPO:
a) TPOMOOLIUTHI 0) JeNKOIUTHI B) DPUTPOLIUTHI

7. OyHKIMH, XapaKTEPHBIE IS JIEUKOLUTOB:
a) IEpPEeHOC KUCIopoaa
0) daromuTos

B) IIEPEHOC YIJIEKUCIIOTO rasa
I') CBEPThIBAaHUE KPOBU

8. BaknnHa:
a) yCUJICHHAs KyJbTypa Bo30yauTeneit 0one3Hu
0) CBIBOPOTKA KPOBU C aHTUTEIIAMHU

B) CBIBOPOTKA KPOBU
T') ocllabJIeHHasl KyJIbTypa Bo30yauTenei 00ie3Hu

9. Paznuuust B CTpPOSHUM THUIIOB KPOBEHOCHBIX COCYIOB OOBSCHSIOTCS:
a) eJMHCTBOM IPOUCXOXKICHUS
0) cXOICTBOM (YHKITHI1

B) pa3InYMeM MPOUCXOKICHUS
T) pa3nuuueM QyHKIHUI

B. Onpexnenure nocnenoBareIbHOCTb.

10. Onpenenute MOCIENOBATETLHOCTD CTPYKTYP KPOBEHOCHOM CHCTEMBI, Yepe3 KOTOPHIE MPOXOAUT
KPOBb OT KallWJIAPOB JICTKUX 10 BerHefI M0JION BEHBI:

a) KaluJUIpbl JETKUX

0) aopta

B) KalTJIAPBI TOJIOBBI

') apTepuu OOIBIIOTO Kpyra KpOBOOOpaIICHUS
1) IEBOE TIpeACEpANe

€) BEpXHsA MMojasi BeHa
K) JIeTOYHasi BeHa

3) JIEBBIHN JKEITYyA0UEeK

AHanM3 TUarHoCTUYECKOU pabOThI
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no Teme «BHyTpeHHsis cpea opranusma. TpaHCIOPT BEIIECTB»

Bapu 3amanus
1 2 13 4 57677 8 9 10
1 B o a|Br| B |O|TrT|T r |a,x, m,3,0,T,

B, €

2 |06,B| a | B| © 6 |B| O0|0O,r|aB a, B, I,

I, €, 0, XK, 3

[TokazaTenu AJst CTPYKTYPHOTO aHAIIU3a
IMoxa3zarenn
3HaHUS XapaKTePHBIX OCOOCHHOCTEH:
KPOBH 1,6,7,
KpOBOOOpAaIICHUS 3,4.9,10
MMMYHHUTETA 2,58
YmMmenus:
Ha3bIBATh 5,6
XapaKTepHU30BaTh 1,3,7,8
OOBSICHSITH 2,49
MOZEJIMPOBATH 10

3. UToroBwIii KOHTPOJIb 110 TEME «BbIcas HEPBHasl A€ATECIbHOCTDL)».

Ilenu pabomei: onpenennTh Ka4eCTBO YCBOCHUSI 3HAHUHN O 3aKOHOMEPHOCTSIX paboOThl MO3ra, O CHE U
OCOOCHHOCTSIX BBICIIEH HEPBHOUN MEATENHHOCTH; BBISBUTH YCIEUTHOCTH (OPMHUPOBAHHS YMEHUI
Ha3bIBaTb, XapaKTCPU30BaATh, OOBSICHATE.

A. Bpi0epuTe Bce nMpaBuJibHbIe OTBETHI.

1. PeduiextopHast ocHOBa pabOThI TOJIOBHOTO MO3Ta OTKPHITA!
a) MeunukoBsim 1. 1.
0) CeuenoBbiM U. M.
B) [TaBmoBeim U. II.

2. beszycnoBHble pedIieKChI:
a) MepearoTCs 10 HACIICICTBY
0) SIBJIIIOTCS] BUIOBBIMU

B) BpEMEHHBIE
I') IOMOTaIOT MPUCIOCOOUTHCS K TIOCTOSTHHBIM YCIIOBHSIM CPEJIbI

3. YCIoBHOE TOPMOKEHHE:

a) MpuoOpeTEeHHOE B) HE HACIIEAyETCS
0) BpOXKIIEHHOE T') HacJleayeTcs

4. YciioBHBIE peduieKChl CO BpeMEHEM MOTYT YIacHYTh IOTOMY, UTO:
a) 3aTOPMa’KUBaAIOTCSI
0) He MOIKPEIUIIOTCS OE3YCIOBHBIM Pa3ApaKUTEIEM
B) MOJKPETUISIOTCS 0€3yCIOBHBIM pa3IpakuTeaeM

r) IpuoOpeTaroTCs B MPOLECCe KU3HU

5. JlnHaMHUYeCKHil CTEpeoTHT BHIPa0aTHIBACTCS HA OCHOBE:
11



a) 0e3yCIIOBHBIX pedIIeKCOB
0) YCIIOBHBIX pedIIeKCOB

B) BPOXKJIEHHOTO TIOBEICHUS
I') pacCyJOYHOU JIeATEIbHOCTH

6. Bo Bpemst MensieHHOM (ha3bl cHa:
a) yyanaeTcsi myJibc
0) 3amMemyIseTCs MmyJbe

B) yCHJIUBaeTCs OOMEH BEIIECTB
') YMEHBIIAETCSI OOMEH BEIIECTB

7. B cOCTOSIHUU CHA OCTAIOTCS «CTOPOKEBBIC ITYHKTBD):
a) 3aTOPMOXKEHHBIE YIaCTKH KOPHI 0)
HE3aTOPMOXKECHHBIE YYaCTKH KOPHI B)

AKTUBHBIE YYaCTKH KOPBI

I') y4aCTKH KOpHI B (pa3ze MEJICHHOTO CHA

8. MOXXHO MpenoIOKUTh, 9YTO B «CKa3Kke 0 MEPTBOM IapeBHE U 0 ceMu boraTeipsx» A. C.
HYI_HKI/IHa TJIaBHas reporuHs HaxoAuJIaCb B COCTOAHUU:
a) TUITHO3a B) JICTapruu

0) (PU3HOIOTHYECKOTO CHA T) COMHAMOYIHM3Ma

9. OCHOBHEBIE OTIIMYHS YEJIOBEKA OT YKUBOTHEIX:
a) peyb B) CO3HaHUE

0) pedraexcel T') TPyJOBast ACSITEIILHOCTD

10. ITamsTh, OCHOBaHHAS HA YCTAHOBJICHUH B3aMMOCBS3H MEKIY (DakTaMu:
a) CIlyXoBast B) JIOTHYECKas
0) 3puTenpHas ') MEXaHUYeCKast

AHanM3 IMarHoCTHYECKOM paboThI

o TeMe «Bricmas HEPBHAaA ACATCIIBHOCTD)

3amanus
Bapu-
AHT 1 2 3 4 5 6 |7 8 9 110
1 0,B|a,0,r|a,B|la,6|0,r|0,B|B B a,r|B

[ToxazaTenu Asst CTPYKTYPHOTO aHAIIHU3a
ITokazarenu 1 BapuaHT
3HaHUSA:
3aKOHOMEPHOCTH PabOThI MO3Ta 1,2,3,4,5
COH 6,7,8
ocobennoctu BH/] 9,10
YMeHus:
Ha3bIBaTh 1,10
XapaKTepu30BaTh 2,3,5,6,7
OOBSICHATH 4.8
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9 knace
1. CrapToBbIii KOHTPOJIb
3ananus ¢ BLIOOPOM OTBETA
3ananue 1
[TokaxuTe B3aMMOCBSI3b CTPOCHUS CHCTEM OPTraHOB C BBHITIOIHIEMBIMA UMH (DYHKIIASIMHU.
st atoro k mudpam (I-X), o6o3navaromum GyHKmu, nogdepute uudps (1—14),
COOTBETCTBYIOIINE UX CTPOCHUIO. DYHKIIMH CUCTEM OPTaHOB:

I — 3amura BHyTpEHHUX OPraHOB, OCYLIECTBICHUE
nByxkeHus. Il — ynanenue )KuIKux IpoayKTOB pacnajia.

[T — ocymecTBneHNE ra3000MeHa MKy OPraHU3MOM U OKPY>KaIoIIei
cpenoit. [V — oObenuHeHre opranu3ma B €IMHOE 11EJI0€.

V — nepeBapuBaHue NULIN.

VI — cHabxeHne KIeTOK, TKaHEH, OpraHOB KUCIOPOIOM U MUTATEIbHBIMHU
BEILIECTBAMU, YJAJCHUE U3 KIETOK, TKAHEH U OPTaHOB YIJICKUCIIOrO ra3a U KUJKUX
IIPOJYKTOB pacnaja.

VII— BocnpousBeeHUE TOTOMCTBA.
VIII— BpIHamMBaHUE U BCKAPMIIMBAHUE ITOTOMCTBA.

I[X — Tepmoperymsuus.
X — ocyuIecTBIEHUE CIONKHOTO MOBEJEHHUSI, BHIIIOJIHEHUE Pa3HO 00pa3HbIX
YCIIOBHBIX pedeKcoB.
CrpoeHue CUCTEM OPraHoB:

1. Ckener cocTOUT U3 OOJIBIIOTO KOJTUYECTBAa KOCTEH.
2. HepBbI MOAXOIAT KO BCEM OpraHaM.
3. K ckeneTy npuKpeIIsitoTCs] MBIILILIBI.
4. IlumeBaputenpHas cucTeMa CHa0)KeHa )KeJe3aMu, BbIACISIOMUMY MUIIEBAPUTENIbHBIN COK.
5.T'opMoHBI, BeIpaOaThIBaeMble jKeJe3aMU BHYTPEHHEN CEKpeluu, NOCTYIMalT B KPOBb.
6. B xoxe pacnoyioxKeHbl TOTOBbIE KEJE3bI.
7. COK MODKENyI0OYHOM Kene3bl COAEP)KUT MHOTO (hepMEHTOB.
8. B nerkux pasBeTBIAIOTCS TOHYANIINE KPOBEHOCHBIE COCY/bl — KAIMJLIAPHI.
9. Kopa GomnbIux nmosyIapuii Mo3ra o0pasyer CKIaJKi U U3BUIUHBI.
10.Pa3BuBaIOTCSI MOJIOUHBIE KEJIE3BI.
11. bnarogapst ninaneHTe KPOBEHOCHBIE COCY/ABI MaT€pU TECHO
CONPUKACAIOTCS C KPOBEHOCHBIMU COCYIaMHU IJI0/1A.
12. B Opro1HO# MOJI0CTH MO CTOPOHAM OT HOSCHUYHBIX TTO3BOHKOB PACIIONOKEHBI MOYKH.
13. KpoBb gBUKETCA [0 COCYaM Majoro U 00JIbIIOro Kpyra KpoBOOOpalieHusI.
14. B ceMeHHUKaxX pa3BUBAIOTCS CIIEPMATO30U/Ibl, B IMUYHUKAX —
ANLIEKIEeTKU. 3aiaHue 2
3anojHNUTE MPUBEICHHYIO HIDKE TaOUILY, UCIIONIb3Ys LIM(POBbIE U OyKBEHHbIE 0003HAUCHHUS
AHATOMHUYECKUX U (PU3NOJOTUYECKUX MOKa3aTesed. AHATOMUYECKUE MTOKa3aTelu:

1) mupokue nieyu;
2)y3Kuii Ta3;
3)cBonuaras gopma CTOMbI;
4)0oree mUpOKasi U KOPOTKas IpyHas KIIETKa;
5)aBe HIDKHUE Maphl pebep Kopode OCTalbHBIX;
6) LIUPOKUil Ta3;
7)0051€e TOHKHE KOCTH;
8)6osee BHICOKUN POCT.
DU3NOTIOTUYECKHE
MOKa3aTesu:
I. Hopmsl nepenoca rpy3a: A — B 15 ner — 8 kr, B 18 et — 16 kr; b — B 15 ner — 5 k1, B



18
ner — 10 kr.

II. Bonee BrICOKast MPOU3BOAUTEILHOCTh TPYAa IPU CPEIHEM PUTME U CPEAHEN HArpy3Ke.
III. Cuna npasoit kuctu: A — B 15 net — 28 kr, B 16 ner — 30 kr; b — B 15 ner — 36 kr, B
16
et — 43,5 kr.

Iloxa3aresn (pU3MIECKOro pa3sBUTHSI MYKCKOT'0 U ’KEHCKOr0 OPraHu3MoB

IToxa3zareau M |Iloka3artean 7K |O0mme nmoxkasarean M u

3aganue 3

Kakue u3 nepeynciaeHHbIX HIDKE (PaKTOPOB HEOIArONMPUATHO BO3ICHCTBYIOT Ha
CepJICYHO- COCYIUCTYIO CUCTEMY?

3anuminte HoMepa BEIOpaHHBIX BAMU OTBETOB.
@DakTOopbl, BIUAIOIINE HA CEPAECYHO-COCYIUCTYIO CUCTEMY:

1)KynbpTypa oOIICHHMS;

2) Tp€HUPOBKA MBIIIIILI;

3) runoIMHAMHUSI;

4) yMepeHHOE TUTaHUE;
S)crpecchr;

6) OXXHpeHue;

7) puznueckue neperpys3Ku;

8) nH(peKIMoHHBIC 3a00JIEBaHUSI.

3amauue 4

CocraBbTe nepeueHb OPraHoB, 00Pa3yIOLIUX MUIIEBAPUTENBHYIO CUCTEMY YenoBeka. [laiite um
Qpossie 0003HaueHMs. BoibepuTe Te U3 HUX, KOTOPBIE COOTBETCTBYIOT OpraHam,
YYaCTBYIOILIAM:

1)B MexaHnUYeCcKol 00pabOTKE MUILH;
2)B XUMHYECKOW 00paboTKe OEIKOB, )KUPOB, YTIIEBOIOB.

3aganue 5

Kakue n3 3arpssHuTeNel OKpyKarlen cpebl OKa3bIBalOT KaHIIEPOTEHHOE JEICTBYE Ha OPraHU3M
yenoBeka? Beimuimre HoMepa BHIOpAaHHBIX BaMH OTBETOB:

1) yrapHsblii Tas;

2)CBUHELl U APYTUE TSHKENIbIE METAIIBI (PTYTh, OJIOBO, MBIIIBSK);
3)60oe3HeTBOPHBIC OAKTEPHUH;

4)HUTpaTHI;

5) mecTUIUIBIL.

3amanue 6

W3 nepeuns xene3 opraHu3Ma 4eIoBeKa BHIOEPUTE T€, KOTOPBIE BBIIEISAIOT B KPOBb
ropMoHsl. JKenessl:

1) cironHast;



2)noToBasi;
3)nonoBas;

4) mouKeNTyI0uHasT;
5) mUTOBUAHAS,

6) capHasl.

3amanue 7

BBI6CpI/ITe IMPU3HAKH, CBONCTBEHHBIE KaK JKCHIIMHAM, TaK U MY’KYUHAM.

1. KonnuecTtBo XpoMOCOM B KJIeTKax Tena — 46.
2. KonnuecTBo XpoMocoM B ramerax — 23.

3. IlonoBeie xpomMocombl — XV.
4. TlomoBrIe Kee3bl — SIHIHUKH.
5. V3kuii Tas.

6. Msrkue ouepraHusi (GUTYPBHI.

3aganue 8

BrisiBUTE OTIIMYMS HEPBHOU M TYMOPAIbHOM
peryisinmil. [IpusHaku 1 cpaBHEHUS:

1. bonee npeBHss popma B3aMMOJCHCTBUS KIIETOK.

2. Curnaisl iepefarorcs ¢ 00bIoi ckopoctsio — 110 100 m/c.
3. Ilepenaya curnana ocyIIeCcTBISCTCS Yepe3 KPOBb U IUMQYy.
4. CurHan npuxoauT TOYHO 10 aapecy.

5. CBs3b ocyluecTBiIseTCs o npuHIUIy «Bcem, Bcem, Bcem!».
6. CuUrHasaoM sIBISIETCSI HEPBHBII UMITYJIbC.

7. CUrHajoM sIBJISIETCSI XUMUYECKOE BEIIECTBO.

8. lleiicTBue curHaia 6osee MpooHKUTEIHHOE.

['yMopanbHas perynanus Hepsnas perymnsuus

3amanue 9

Ha3zBanb! (hakTOpbI, BEI3BIBAIOIINE HAPYILICHHSI HOPMAJILHOTO pa3BUTHS pebeHka. Bridepure
T€, KOTOPBIE 3aBHUCAT OT CAMUX POAUTEICH.

@dakTopsl, HApyLIAIOIIME HOPMAIbHOE pa3BUTHE PEOCHKA:

1) yrioTpebieHue aKoros;
2)cTpeccoBble COCTOSTHUS Oymylei MaTepH;
3)3arpsi3HeHNe BO3/lyXa TSDKENBIMU METallJIaMH;
4)ynotpebieHne MM, CoJepKaIe HUTPaThI;
5)HenpaBWIbHOE MMUTAHUE;
6) HapylIeHHE PEKUMa CHA U KOPMJICHHUS;
7)0TCyTCTBHE OOIIEHUS C MAJIBIIIIOM;
8) CUIIBHBIN IIyM: a) Ha

ynutie, 0) B KBapTHpE.

3amanue 10



B kakux ciyuasx 6ompHOM CITN oM He onacen muist okpyskaro mmx? Beidepure e nudposbie
0003HaUYEHUS, KOTOPbIE COOTBETCTBYIOT OTBETY Ha BOIIPOC:

1) toHOpCKasi KPOBb;

2) IOHOPCKHUE OpraHbl;

3)nocyna;

4)HOCUJIbHBIC BEIIH OOJIBHOTO;

5)3arpsi3HEHHBIC Ul IPH UHBEKITUU HAPKOTHUKOB;
6)BaHHA, YMbIBaJIbHUK, TYaJIET;

7) pyKonoxarue;

8) mos10BbBIE CBSI3M.

3amanue 11

Bri6epute npaBuibHbIN 0TBET Ha Bompoc: «Kakoe 3HaueHue /i opraHu3Ma UMeeT CIOCOOHOCTh
BbIpabaThIBaTh aHTUTENA?» AHTHTENA 00ECIEYUBALOT:

1)3ammTy OT 00pa3zoBaHusi TPOMOOB;
2) UMMYHHUTET;

3) IOCTOSTHCTBO BHYTPEHHEHN CPEIbL;
4)mporecc CBEpTHIBAHHS KPOBH.

3amanue 12

Jlaiite onpenienieHus IOHATHUS «BBICIIAs HEPBHAS JACSITEITLHOCTDY, BEIOPAB OJHMH U3
IpEeUIOKEHHBIX BApUAaHTOB OTBeTa. Briciias HepBHas AESITEIbHOCTD MPEICTABISET COOOM:

1) MBICTHTENBHYIO, PEUEBYIO JIEATEIBHOCTD, TAMSITH;,

2)rpyminy pedIeKCOB «UTO TaKOE»;

3) UHCTUHKTHI;

4)peduiekcol, 00ecTeunBaroIe OPraHnueCcKue MOTPEOHOCTH (TOJO, KaXKaa v IIp. ).

3amanue 13

CocTaBbTe  XapaKTEpUCTUKY 3I0POBOrO o0pa3a JKU3HH, UCIONB3Yys CJEIyIOIIHiA
MepeyYeHb MOKa3aTeNeH:

1) mpaBUIIbHOE, pallMOHAFHOE, COATAHCUPOBAHHOE MMUTAHHUE
2) TUTIOAMHAMMUST;
3)3akanuBaHue;
4)n30BITOK THIIIHN;
5)UCKIIIOYEHUE BPEAHBIX MPUBBIYCK;
6) KypeHue;

7) ynoTpeOaeHue aJKoroJs;

8) mocrarounas uznyeckas Harpy3Ka;
9) TBOpUECKOE CaMOCOBEPIIICHCTBOBAHHME;
10)HemoOpoxkenaTeTbHbIe OTHOIICHUS C
OKpY KaroIIAMHU.

3amanue 14

Kakue u3 nepeurcieHHbIX BpeIHBIX MPUBBIYEK OTHOCST K OOJIE3HIM XMMHUYECKOH 3aBUCUMOCTH ?

1) TabakokypeHwue;
2) ynotpe0biieHre HapKOTUKOB;



3) asikorom3m;

4) MasONOJBIKHBINA 00pa3 KU3HM,
S)nepeenanue;

6) GecriopsiI0OYHbBIE TIOJIOBBIE CBSI3U.

3amanue 15

HazoBute Bo30ymurens CIIM/la, 03HakOMUBIIUCH C IPUBEIEHHBIM IIEPEUHEM
BO30ynuTeNnei 6one3Hel yenoBeka:

1) TyOepkyse3Has najiouka;

2) BUpyC UIMMYHOJeUIIUTA YETIOBEKa,

3) nu3eHTEpHiTtHBIC OaKTEepHUH;

4)BuUpyc rpunmna;

5)BUpYC TenaTuTa.

9 kJaacc

2. ITpoMe:KyTOYHBIH KOHTPOJIb N0 TeMe «CTPYKTYpHAsi OPraHu3anus KUBbIX
OPraHu3MoOB.

Leaun paGoThl: OnpeAeTUTh KAUECTBO YCBOCHHSI 3HAHHUM O CTPOCHHUH, XUMHUUYECKOM COCTaBe U
KU3HENIEATETbHOCTH KJIETKH, O CUCTEMAaTHUECKUX TPYIIaxX OPraHu3MOB; BBISIBUTH
YCHEUHOCTh (POPMHUPOBAHHS YMEHHI Ha3bIBaTh, XapaKTePU30BaTh, CPABHUBATh, OOBICHSTS.

1 Bapuaunr

A. BoiGepuTe Bce NPaBUJIbLHBIC OTBETHI.

1. MakposieMeHThI Ha3BaHbl TaK MOTOMY, YTO
OHH: a) UMEIOT OOJIBIIINE ATOMHBIE MACCHI

0) coctaBnsAOT 98% Macchl KIETKU

B) SIBJISIFOTCS TJIABHBIMU KOMITOHEHTaMH OPTaHUYECKUX
COEIMHEHHMI T') Hanbosee pazHOOOPa3HbBI

2. CaMoe pacnpocTpaHEHHOE BEIIECTBO YKUBBIX
OpPraHU3MOB: a) KHCJIOPOJ B) YIVICKHCIIBIN Ta3
0) Boma T') XJIOPHU] HATPHS

3. beaku — at0:
a) IPUPOJIHBIE TIOTUMEPHI
0) HeOpraHU4YeCKHe BElleCcTBa

B) TTOJIMMEPHI, MOHOMEPAMHU KOTOPBIX SIBISTFOTCS
HYKJIEOTHBI T) Hanbolee pa3HooOpa3Has rpyria
OpPTaHUYECKHUX BEIIECTB

4. JIunuapl, B OTIAYHE OT OEJIKOB!
a) SIBJIAIOTCS KOMIIOHEHTaMH MeMOpaH

0) comeprkaT B COCTaBE MOJIEKYJIbl MHOIOATOMHbIE
CIUPTHI B) HE COAEPKAT aMUHOKHUCIIOT

r) SABJIAIOTCA NPUPOAHBIMHA ITOJIMMEpPAMHU

5. HykiienHOBBIE KHCIIOTHI XapaKTEpU3YIOTCS TEM,
YTO: a) BBIOJHSIOT KaTATUTHYECKUE (PYHKIIUH
0) ABJIAIOTCS OMOTIONMMEPaMU



B) HX MOJICKYJIBI COCTOAT U3 HYKJICOTHI0B
F) XpaHAT U IIEpeaar0T HACJICACTBCHHYO I/IH(I)OpMaI_II/IIO

6. ITimactuyeckuii oOMeH — 3TO:
a) COBOKYITHOCTh PeaKIIHii
pacuieruieHus 6) aCCUMUIISALIAS

B) COBOKYITHOCTb PEaKIuil
CUHTE3a T') TUCCUMIISAIIHS

7. DHepreTudecKkuii 0OMeH, KaK ¥ MIaCTUYECKHIA,
OCYIIECTBIICTCS: @) B )KUBOU KJIETKE

0) ¢ yuactuem

OHMOKaTaIU3aTOpPOB B) C

BBIICTICHUEM SHEPTUU

I') C IOTJIOLIEHUEM SHEPTUn

WNudopmarus o coctaBe OEJIKOB XpaHUTCS B
kietke B: a) ATO 6) u-PHK  B)
JAHK r) T-PHK

Marpuueit niua u-PHK
apisiercs: a) JIHK B) p-
PHK

6) T-PHK I') MoJieKyIa Oenka

10. Tpanckpunuus, Kak 1

TPAHCIALUSA: a) UJIET C y4acTHeM
n-PHK

0) sBJIIETCS ATAIOM OMOCHHTE3a OenKa

B) IIPOUCXOJIUT B sJIpe
r) Xapakrepusyercs nepenucbiBanueM uHpopmaruu ¢ JJHK na n-PHK

11. beckucnopoHblii ATl SJHEPreTHUECKOro OOMeHa:
a) MPOUCXOIUT O€3 yJacTus

Kucnoposa 0) ¢ yqyactueM

KHCII0poza

B) MIPUBOJUT K 00Pa30BaHMIO 3HAYUTENILHOTO 3amaca
AT® r) xapakrepu3yeTcs BbII€JICHUEM SHEPTUU

12. KucnopoaHsliil 3Tamn 3HepreTH4eckoro ooMeHa, Kak ¥ O€CKUCIOPOIHbIH,
xapakTepusyercs: a) oopazoBanrem ATD

0) BBIZICTICHUEM

SHEPTrHUH B)

y4acTHeM

(dbepMeHTOB

r) O6pa30BaHI/IeM KOHCYHBIX ITPOAYKTOB obMeHa: BOJBI U YTIJICKUCIIOTO I'a3a

13. Tlo cocoOy noxy4eHus SHEPTruu BCE OPTaHU3MBbI JETIATCS Ha!
a) aBTOTPO(BI U

rerepoTpodsl 0)

dbotoTpodsl U XeMOTPOPbI

B) apa3uThl U

canpouThl

14. TIpokapuOThI, KaK ¥ 3YKapHOThI:



a) )KUBbIE OPraHU3MBI

0) comepraT HaCIeICTBEHHYIO
nH(OpMaIIO B) HE CoeprKar spa

F) BCCrJa OJHOKJICTOYHBIC

15. Hapy>xHas kieTouHass MeMOpaHa XapakTepu3yeTcs TeM, 4To:
a) UMEeeTCs y BCeX

KJIETOK 0)

IIOJIyIPOHMIIAEMA

B) COCTOMT U3 YIVICBOJHOT'O CJIOA
F) o0ecreurBaeT B3aMMOCBS3b KIIETKH C Opr)KElIOH.ICfI CpCI[OfI

16. PactuTenpHas KJIeTKa, KaK U )KUBOTHAS, COACPIKHUT:
a)

IIUTOILIA3M

y 6)

IIaCTUbI

B) LIEJUIIOJIO3HYIO KJIETOUHYIO
CTEHKY T') pO

17. dns 6akrepuil XapaKTepHBI:
a) OJJHOKJIETOYHOCTH

0) ctocoOHOCTH CyIIECTBOBATh B a3pOOHOI U aHAIpOOHOM
cpenax B) Haymmuue konbieBoi JJHK B ruTomnazme

F) HAJINMYUC TaKUX KE OPraHOUu 0B, KaK B 3y1(apI/IOTI/ILIeCKOI7I KIICTKC

18. MuToXoHApHUH, KaK U IIaCTU/IBL:
a) SBJSIFOTCS OPraHOUaMU

KJIETKU 0) UMEIOT ABOMHYIO
MeMOpaHy

B) CITOCOOHBI CAMOCTOSITEIIBHO
pPa3MHOXKaThCS T') YYaCTBYIOT B
KIICTOYHOM JbIXaHUHN

19. SAnepHas 060704Ka COCTOUT U3 IByX MEMOpaH, KaK y:
a) IM30COM  B) KOMILJIEKCA

lonbxu 6) MUTOXOHIPHIA T)

TUTACTH]T

20. buonoruveckuii CMbICT MUTO3a 3aKIFOYAETCS B:
a) o0pa3oBaHUU XPOMOCOM

6) MMOJIYy4YCHHUHU NBYX NOUCPHUX KIICTOK H3 OIHOM MaTepHHCKOﬁ KIICTKHN

B) TOYHOM pacIpe/esIeHUU TeHETHUECKOr0 MaTeprasia MexXy JOUYEpHUMU
KJIETKaMU T') YBEIMYCHUU T€HETUYECKOTr0 pa3Hoo0pa3us

B. Onpeneaure coorBeTCTBHE.

21. Onpenenure COOTBETCTBUE MEXy OPraHOMIaMU U
0COOEHHOCTSIMH HX CTPOSHUS U (DYHKIIUH.
Opranonnsl  OcoOEHHOCTH CTPOCHMS U (PYHKLUH

a) OIIC 1) comepkat nuIEeBapuUTEIbHBIC
(hepMeHTHI 0) TM30COMEI 2) UMEIOT TBOMHYIO
MeMOpaHy



B) MUTOXOHJIPHH 3) yyacTBYIOT B
¢dorocuHTe3€e T) MIacTUbl 4) HE UMEIOT
MeMOPaHHOTO CTPOEHUS 1) puOOCOMEI 5)
y4YacTBYIOT B OMOCHHTE3€e Oernka

) KoMIuieKe ['onb 1Ky 6) COCTaBIAIOT CETh KaHAIBIIEB U MOJIOCTEH

7) XapaKTepHBI TOJIIBKO JUIS PACTUTEIILHON KIICTKH
8) obecrieunBaeT HAKOIIEHUE U YIIAKOBKY BELIECTB
9) obecnieunBaeT TPAHCIIOPT BELIECTB

Ananuz ouacnocmuyeckoti pabomuol
no meme « CmpyKmypHas opeaHu3ayus JCUsblx OpeaHu3mMo8»

Samanusg
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lMokasaTenun ans CTPYKTYPHOIo aHaJin3a

[Tokasarenn 1 BapuaHT
BHaHUS:
XHMMHYSCKUHA COCTaB 1,2,3,4,5,8
CTPOEHUE KIETKH 14,15,17,18,20
POIIECCHI 6,7,9,10,11,19
PKM3HEACATEIIbHOCTH
12,13,1 6
CUCTEMaTUYECKUE TPYIIIIbI
'YMeHMS:
Ha3bIBAThH 2,8.9
XapaKTepu30BaTh 3,5,6,11,13, 15,
17,22
CpaBHUBAThb 4,7,10, 12, 14,
16,18,19
OOBSICHATH 1,20

3. UToroBsblii KOHTPOJIb
Llenu pabompi: 0OeCcTIeUnTh MPOBEPKY KAUECTBA 3HAHUH 10 OMOJIOTHH; BHISIBUTH
YCHEUHOCTh (POPMHUPOBAHUS YMEHUI Ha3bIBaTh, XapaKTePU30BaTh, CPABHUBATH,
yCTaHaBJIMBATh CBA3U, APIryYMCHTHUPOBATh.



A. Bbi0epuTe Bce NpaBHJIbHbIE OTBETHI.
1. Bce opranusmbl gensrcs Ha 4EeThIpe LapcTBa:
a) TpuOBI, OAaKTEPHUH, PACTEHHUS, BUPYCHI

0) OakTepuu, )KUBOTHBIE, PACTCHUSI,
BHUPYCHI B) OaKTepuu, TPUOBI, pacTCHHUS,
KUBOTHBIC T') PACTCHHUS, ’KUBOTHBIE,
BHUPYCHI, TPUOBI

2. I'en—>aro:
a) MpU3HAK OpraHu3Ma

0) COBOKYITHOCTh HACJIEICTBEHHBIX 331aTKOB

B) yuactok Moiekyisl [JHK, onpenenstommii pazButne
MpHU3HAKa T') COCTaBHAS YacTh (PEHOTHIA

3. OCHOBOMNOJIOKHUK KJIETOUHOW TE€OPUU UMMYHUTETA:

a) I[lasnos U. II. B) CeueHoB
H. M. 6) Meunukos U. U. 1)
Basuiios H. U.

4. KiteTka sIBIISIETCSI CUCTEMOM TOTOMY, YTO €€ CTPYKTYPBI:
a) TCCHO B3aUMOCBA3aHbI MCIKIY
co0oii 0) UMEIOT pa3HOE CTPOCHHUE

B) UMEIOT OJJMHAKOBOE
CTPOCHHE T) TI0 Pa3HOMY
Ha3BaHbI

5. K m1aBHEIM JacTsAM IIBETKA OTHOCSTCS:

a) JITIECTKU BEHYMKa B) LIBETOHOXKKA U
yanreyka 0) THIYMHKH U MIECTUKU T) IIBETOJIOKE U
I[BETOHOXKKA

6. PacTeHust oTIM4aoTCs OT MOAABISIONIETO OOJMBIIMHCTBA APYTUX OPraHU3MOB
CIOCOOHOCTHIO K: @) POCTy 0) pa3BUTHIO B) (DOTOCHHTEY T') IBIXaHUIO

7. Ilapa3uTsr:

a) BEIyT CaMOCTOSITEIIbHBII 00pa3

JKU3HH 0) )KMBYT 32 CUET OpraHUu3Ma

X0351HA

B) B OOJIBIIIMHCTBE CBOEM —
a’po0bI T) UMEIOT YCIOKHEHHOE
CTpOCHHUE

8. YHuBepcaIbHbIN NEPEHOCUHK U HAKOIIUTENb SHEPTUU B
kierkax: a) JIHK 6) PHK B)AT®r) Genok
9. Poct pacTeHuns oCyLIECTBIISIETCS 3a CUET

TKaHH: a) TOKPOBHOMWB) MTPOBOIATIICH

0) oOpa3oBarebHOM T) 3amacarorien

10. CaMoe HHM3KOE JaBJICHHE KPOBU B

cocynax: a) Kanmwuisipax 0) aopre B)

apTepusix T') BEHax

11. JIBoitHOE JIbIXaHWE MTHULl HA3BIBAETCS TAK MTOTOMY,
YTO: a) B HEM y4acTBYIOT 00a JIETKUX

0) IPOUCXOIUT BIIOX M BBIJOX

B) Ta3000MEH MPOUCXOIUT MPH BIIOXE U
BbIIOXE F) HUMCHOTCH JICTOYHBIC MCIIIKU



12. Cems, Kak u criopa:
a) y4acTBYeT B Pa3MHOKECHUU

0) SIBJISICTCSI MHOTOKJIETOUHBIM
oOpa3oBaHHEM B) CO3pEBaeT B MIIOAAX Y
IBETKOBBIX  PAaCTCHHUH T)  COICPKHUT
3apOJIBIIIT

13. I'uapoOMOHTHI HACEISIOT CPEIY:
a) MOYBEHHYIO B) BOJIHYIO

0) OpraHU3MEHHYIO T') Ha36MHO-BO3AYIITHYIO

14. IlpucnocoOieHHOCTh ~ OpraHu3Ma  BO3HUKaeT B
pe3yabTaTe: a) €CTECTBEHHOro oTOopa B) muTaHus 0)
HCKYCTBEHHOT0 0TOOpa T') pa3MHOKEHHS

15. JKupsl sMyabrupyroTcs U noaBepratorcsi GepMeHTaTUBHOMY
PaCIICIICHUIO B: &) JKEJy/IKe B) TOHKOM KHUIIIEUHUKE

0) pOTOBOI MOJOCTH T) TOJICTOM KHIIIEYHHUKE

16. [Tokazarenem 6oJee BEICOKON OpraHU3aIMKi MIICKOITUTAIONIUX TI0
CPaBHEHHIO C MTPECMBIKAIOIIUMHUCS SBISICTCS HATNYHE:
a) CKelieTa  B) KOHEYHOCTEH

0) 3yOoB T') MOCTOSTHHOM TeMIEepaTyphl Tea

17. HpI/IHIII/IHI/IaJ'IBHI)IM OTIIMYHEM OECHO3BOHOUYHBIX OT IT03BOHOYHBIX
SIBJISIETCS: @) OTCYTCTBHE BHYTPEHHETO CKEJleTa
0) HaTM4Ke TIOKPOBOB TeJa

B) CITOCOOHOCTH
MePEIBUTAThCS T)
pa3zHooOpasue BUIOB

B. Ycranosurte cooTBeTCTBHE.
18. YcranoBUTE COOTBETCTBUE MEXK/y OPraHAMH M CUCTEMaMH, K KOTOPbIM OHU OTHOCSTCS:

Opeanbi Cucmembi
a) roptanb 1) HepBHas

0) nouku 2)

9HJOKPHHHAsS B) a0pTa
3)

JbIXaTeNIbHasl

T) 3yObl 4) kpoBeHOCHas

1) CECMEHHUKU 5)
MUIIEBAPUTENHHAS €) MO3KEUOK 6)
PENpPOTyKTHUBHAS

K) runopusz  7) BeLIEIUTEIbHAS
3) calibHbIE XKelle3bl  §) MOKPOBHBIX OPraHOB

19. Onpenenure nociien0BaTeIbHOCTh HYKIIEOTUI0B BTOpoii rienouku JIHK, ecnu nepast
1ernoyka uMmeeT nociegoarenbHocth: A—I—I—T—T—A—I[—[—T—I.

C. [laiiTe apryMeHTHPOBAHHBII OTBeT.

20. Kakoe 3Ha4ueHHE B MEIUIIMHE UMEIOT 3HAHUS O CTPOCHUH U (PYHKIHIX KICTKA?

AHanu3 UTOroBOW TUarHOCTHYECKOI paboThI



3agauusg

1 2 3 4 5 6 7 8 9 10
B B 0 a 0 B 0 0 r
IIpooonsicenue mabauyvt
Bapua SamaHug
HT 111213 14| 15| 16| 17 18 19
1 B a a r a |a:3 a:T
0:7 r:1
B: 4
r:5
n:6
e:1l
ITokazarenu
3HaHUS pa3acioB:
CHUCTEMaTHKa 1
T€HETHKA 2
HayKa, y4eHbIE 3
LUATOJIOT U 4,8,19,20
pacTeHus 5,6,9,12
KMBOTHBIC 11
JeJIOBEK 10,15,18
DKOJIOT U 7,13
ABOIIOIHUS 14,16,17
YMeHus:
Ha3bLIBaTh 1,3,9,10,13
XapaKTepHu30BaTh 2,5,8,15
CpaBHUBATH 6,16,17
OOBSICHATH 4,11,14
YCTaHaBJIMUBATh B3aUMOCBSI3b 18,
MOJEIUPOBATH 19
apryMeHTHUpOBaTh 20

KQI/ITCQHI/I OICHUBAHUSA.

Ecnu nipu BBINIOJTHEHUH TECTOBOW pabOThI KOJIMUYECTBO MPAaBUIbHBIX OTBETOB cocTaBisieT 86-100
%, paboTa BEHITIOJTHEHA HA «OTIUIHON

Ecnu konu4uecTBO MpaBUIIBHBIX OTBETOB COCTABIISIET 66-85 %, paboTa BHINIOJHEHA HA «XOPOIIIOY,
eciu 40-65% - «yZIOBJIETBOPUTEIIBHOY, A €CJIM KOJIMYECTBO IPAaBUIIbHBIX OTBETOB MeHble 40%,
Takas paboTa CUMTAETCS HEYIOBJICTBOPUTEIIHHOM.



	Контрольная работа №1 по теме «Первоначальные сведения о строении вещества».
	
	Контрольная работа №1 по теме «Первоначальные сведения о строении вещества».
	Вариант 2
	6 С какой силой Земля притягивает автомобиль «Hyundai Solaris»
	6 С какой силой Земля притягивает грузовой автомобиль «ГАЗ Валдай» массой 7,4 тонны?
	6 С какой силой Земля притягивает автомобиль «Lada Samara»

	Тест. Итоговая контрольная работа по химии в 9 классе
	Вопрос 1
	Вопрос 2
	Вопрос 3
	Вопрос 4
	Вопрос 5
	Вопрос 6
	Вопрос 7
	Вопрос 8
	Вопрос 9
	Вопрос 10
	Вопрос 11
	Вопрос 12
	Вопрос 13
	Вопрос 14
	Вопрос 15
	Вопрос 16

	Лабораторная работа № 5 «Определение голосемянных по гербариям».
	Практическая работа № 1 « Исследование особенностей строения растений и животных, связанных со средой обитания».
	Практическая работа № 4 «Измерение своего роста и массы тела, овладение простыми способами оказания первой доврачебной помощи».
	Раздел 1. Живой организм: строение и изучение
	Раздел 2. Многообразие живых организмов
	Раздел 3. Среда обитания живых организмов
	Раздел 3. Среда обитания живых организмов
	Раздел 3. Организм и среда
	1. Промежуточный контроль
	А2. Биология-это наука о
	А3.Клеточное строение имеют
	А4.Изучение объекта с помощью линейки и весов получило название
	А5. Плодовое тело имеют:
	А6. Оформленное ядро отсутствует в клетках:
	А7. Наиболее крупная систематическая группа-это:
	А8. Самыми древними организмами являются:
	A9. Для получения ценных лекарств используют гриб:
	А10. Почкованием размножаются
	А11. Какие гигиенические правила надо соблюдать, чтобы не заразиться болезнями, которые вызывают болезнетворные бактерии:
	А12. Слоевищем называется тело
	В1. Из 6 ответов выберите 3 правильных. Впишите в таблицу цифры выбранных ответов
	В2. Установите соответствие между организмами и науками, которые их изучают. Впишите в таблицу цифры выбранных ответов.
	Итоговый контроль Задания уровня А.
	А1. Биология – это наука
	А2.Структуры клетки, выполняющие определённую работу, называют
	А3.Раздражимость характерна
	А5.Корни имеет
	В1. Микология изучает
	В2. К водорослям относятся
	В3.Голосеменные, как и покрытосеменные растения
	В4.Установите соответствие между организмами и царствами, к которым они относятся. Впишите в таблицу цифры выбранных ответов.
	В5. Выберите верные утверждения.
	В6. Допиши .
	1. Промежуточный контроль по теме «ТКАНИ И ОРГАНЫ»
	А. Выберите все правильные ответы.
	В. Установите правильную последовательность.
	А. Выберите все правильные ответы.
	В. Установите правильную последовательность.
	2. Промежуточный контроль по теме «ЖИЗНЕДЕЯТЕЛЬНОСТЬ ОРГАНИЗМОВ»
	А. Выберите все правильные ответы.
	7 класс
	2. Промежуточный контроль по теме «Семенные растения».
	А. Выберите все правильные ответы.
	В. Дайте обоснованный ответ.
	В. Дайте обоснованный ответ.
	4. Итоговый контроль Класс Млекопитающие
	А. Выберите все правильные ответы.
	B. Установите соответствие.
	C. Сделайте вывод.
	8 класс
	2. Промежуточный контроль по теме «Внутренняя среда организма. Транспорт веществ».
	А. Выберите все правильные ответы.
	3. Итоговый контроль по теме «Высшая нервная деятельность».
	А. Выберите все правильные ответы.
	9 класс
	Показатели физического развития мужского и женского организмов
	9 класс
	1 вариант
	В. Определите соответствие.
	3. Итоговый контроль
	А. Выберите все правильные ответы.
	В. Установите соответствие.
	С. Дайте аргументированный ответ.


