MBOY «I'atuunckas COL Ne8 «Llentp odpa3oBanus»

[Ipunoxxenue k oOpazoBaTeIbLHOMN
porpaMMme, YTBEp:KIeHHOM
npukazoM Nel54-o0 ot 30.08. 2019

TI.

PABOYAS ITPOTPAMMA 110 YYEBHOMY IIPEIAMETY (KYPCY)

buonorng

10-11 KJIACC (npohuibHBII YpOBEHB)

Pa3paboTunk nporpamMmsi:

Kanapionna Enena Bnagumuposna

yUUTENb OMOJIOTHH, BhICIIEH KBATU(PHUKAITMOHHOMN
KaTeropuu



IHHOACHUTEJBHAA 3AIINCKA

N3yuyenne 6uosioruu B 10-11 ki1accax Ha npo(hpujILHOM YPOBHE cpeIHero (II0JHOTo) 001Iero
00pa3oBaHMs HAMPABJICHO Ha IOCTHXKEHUE CIEAYIOIINX L eJIe:

*0CBO€HMe 3HAHN 00 OCHOBHBIX OMOJIOTUYECKHUX TEOPUSIX, UIICAX U MPUHIIUIIAX, SBISTFOIIUXCS
COCTaBHOH YaCThIO COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI MUPa; O METO/IaX
OHMOJIOTMYECKHUX HAYK (IIUTOJIOTHU, TEHETUKH, CEIICKIIUHN, OMOTEXHOJIOTHH, SKOJIOTHH ); CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTSIX OnocucTeM (KJIeTKa, OpraHu3M, MOMYJISALUs, BH]I, OMOTEOLIEHO3,
Oouocdepa); BEIIAIONIMXCS OMOJIOTHYECKUX OTKPBITHUSX U COBPEMEHHBIX HCCIICIOBAHUSX B
OMOJIOrMYECKOM HayKe;

‘OBJIa/IeHHe YMEHUSIMH XapaKTepH30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITUS B 00JIaCTH
OMOJIOTHH; YCTAHABIIMBATH CBSI3b MEXIY PAa3BUTHEM OUOJIOTHUHU U COLIMAIIBHO-ITHYECKUMH,
9KOJIOTHYECKUMHU MTPOOIeMaMy 4eJI0OBEUECTBA; CAMOCTOSITEIbHO IPOBOAUTH OMOJIOTHYECKHE
uccieoBanus (HabJtoIeHue, U3MEPEHUE, SKCIIEPUMEHT, MOICIMPOBAHNE) U TPAMOTHO
0(OPMIISITH MOJY4YEHHBIE PE3YNIbTAThI;, aHATHU3UPOBATH U HCIOIb30BaTh OMOIOTUYECKYIO
uH(OpMaIIKIO; MOTB30BAThCSI OMOJIOTUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;

‘pa3BUTHE MT03HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
MPOIIeCCe U3yUEHUS MPOOJIEM COBPEMEHHON OMOIOTUYECKON HAYKH; IPOBEIACHUS
HKCIIEPUMEHTAJIbHBIX UCCIEIOBAHUH, pEIIeHUs] OMOIOTUYECKUX 3a/1a4, MOICTUPOBAHUS
OHMOJIOTHYECKHX 00BEKTOB U TIPOIIECCOB;

‘BOCIIUTAHME YOS KIEHHOCTH B BO3MOXKHOCTH TO3HAHUS 3aKOHOMEPHOCTEN KUBOU MPUPOIBI,
HE00X0/IMMOCTH OEpeXHOTr0 OTHOLICHHUS K HeH, COOIOICHNS AITUYECKUX HOPM IIPU POBEIEHUH
OMOJOTUYECKHUX UCCIIEJOBAHUI;

‘HCIO0JIb30BaHUEe IPUOOPETEHHBIX 3HAHUI U YMEHUH B TOBCEHEBHOM KU3HU JIJIs1 OLICHKH
MOCIIEACTBUM CBOEH eATEIbHOCTH IO OTHOIIEHUIO K OKpY Kalolleil cpezie, COOCTBEHHOMY
3J10pOBbBIO; BBIPAOOTKH HABBIKOB 3KOJIOTMYECKON KYIbTYPbl; 000CHOBAHUS M COOITIOIEHUS MEP
npodurakTuku 3a06oneBannii u BUY-undexiun.

3agauu paszaea

Oobyuenue.

*CO3/1aTh yCIOBHS 7151 POPMUPOBAHUS Y YUALTUXCS MPEAMETHON 1 yueOHO-UCCIeI0BATENIbCKON
KOMIIETEHTHOCTEIA;

-00€eCIIeunTh YCBOCHUE YUAIIUMUCS 3HAHUH 110 00111el OMOJIOTMH B COOTBETCTBHH CO
CTaHJAPTOM OMOJIOTMYECKOTO 00Opa30BaHMS;

',Z[O6I/ITI>CH IIOHUMAaHHs KOJIbHUKaMH HpaKTH‘IGCKOfI 3HAYMMOCTH OMOJIOTHYECKUX 3HaHPII>'I;



“TIPOJIOJKUTH (POPMHUPOBAHUE Y IIKOJIBHUKOB O0IEYyIeOHBIX YMEHUN; YMEHUS HAXOIUTh
po0JIeMbl, BBIIBUTaTh TMIIOTE3bl, CTABUTH LIEJIH, BBIOMPATh METO/Ibl U CPEJICTBA UX JTIOCTUIKEHUS,
aHaATM3UPOBaATh, 0000IIATE U JENIATh BHIBOIBL.

Pazeumue.

*CO3/1aTh YCJIOBUS JUIsl pa3BUTHA Y IIKOJbHUKOB UHTEIUIEKTYaIbHOM, SMOLIMOHAIBHOM,
MOTHBAIIMOHHOM M BOJIEBOM C(hephI:

‘pa3BHBaTh KPUTUYECCKOE MBIIUICHUE, 3aKPEIUTh YMEHUE TOCTUTATh TIOCTABICHHOM 1IEJIH;
‘pa3BUBATh B3aUMOCBSI3b YI€OHOTO MPEAMETa C OCOOCHHOCTSIMU MPOECCHid U

PO eCCUOHATILHOM JIEATEILHOCTBIO, B OCHOBE KOTOPBIX JIS)KAT 3HAHHMSI 110 JJAHHOMY Y4eOHOMY
pEIMETY.

Bocnumanue.

*CII0COOCTBOBATh BOCIIMTAHUIO COBEPIICHCTBYIOIIUXCS COLUAIBHO-YCIICIITHBIX JTHYHOCTCH,
MPOIOJDKUTH HPABCTBEHHOE BOCITUTAHUE YUAIIMXCS M PA3BUTHEKOMMYHHUKATHBHON

KOMIICTCHTHOCTH.

Pabouas npozpamma cocmasiena Ha 0CHO8E HOPMAMUBGHO-NPABOGHIX 0OKYMEHM OB

denepanbHLIM YPOBEHL

1.®enepanbHoro 3akona PD ot 29 nexabps 2012 roma Ne 273-D3 «O6 obpazoBanuu B POy
2. Ilpuka3z MunoOpa3zoBanus Poccun ot 05.03.2004 1. Ne 1089 (pexn. ot 31.01.2012)

«O0 yTBepxkaeHn” (GeaepaTbHOr0 KOMIIOHEHTa TOCYAapCTBEHHBIX 00pa30BaTeIbHBIX
CTaH/IapTOB HAYaJIbHOTO OOIIET0, OCHOBHOTO OOIIET0, U CPEIHETo (IIOJIHOTO) 00IIIero
00pazoBaHU»

3. Ilpukas ot 10 HOs16pst 2011 1. N 2643 «O BHeceHMM U3MEHEHUH B (eiepaibHbIil KOMIIOHEHT
roCyJapCTBEHHBIX 00Pa30BaTENIbHBIX CTAaHAAPTOB HAYAJILHOTO O0IIEr0, OCHOBHOT'O OOLIET0, U
cpeaHero (TMoJIHOro) o0I1Iero o0pazoBaHus», yTBEpKISHHBIN MpruKkazoM Munobpa3zoBanus PO ot
4.03.2004 r. Ne1089.

5.IIpuka3z Muno6pazoBanust Poccuu ot 09.03.2004 1. Ne 1312 «O6 yTBepx)aeHun dhenepaibHOTo
0a31CHOr0 y4eOHOro IJIaHa U MPUMEPHBIX YUeOHBIX IUIaHOB [T 00111e00pa30BaTEIbHBIX
yupexjieHuit PO, peanusyronmx nporpaMMsl 0011ero 00pa3oBaHus»

6. [Ipuxa3z MunucrepctBa o6pa3oBanus u Hayku Poccuiickoit ®enepannu ot 30.08.2013 1.
Nel015 «ITopsimok opraHM3aluK U OCYIIECTBICHUSI 00pa30BaTEIbHOM IS TENEHOCTH 10
OCHOBHBIM 00111e00pa30BaTeIbHBIM IPOrpaMMaM — 00pa30BaTEIbHBIM POrpaMMaM HaYaaIbHOTO
00111eT0, OCHOBHOT'O OOIIIETO M CPEHET0 OOIIEr0 00pa30BaAHMS

7. IlocranoBienue [ maBHOrO rocyaapcTBEHHOTO canuTapHoro Bpaya P® ot 29.12.2010 Ne 189
«O06 yrBepxaenun Canllun 2.4.2821-10 «CanutapHO-31IUAEMUOIOTHYECKUE TPEOOBaHUS K
YCJIOBHSIM M OpTaHU3aIMKA 00yUYEHHUs B 00II€00pa30BaTEIbHBIX YUPEKIACHUIX.



8.IIpuka3 MunucrepcTBa oopazoBanus u Hayku Poccuiickoit deaeparmmot 4 oktsiops 2010 r. N
986 r. «O0 yTBepkaeHUH (QeaepalIbHbIX TPEOOBAaHUHN K 00pa30BaTEIbHBIM YUPEKIACHUSIM B
YaCTH MUHUMAJIbHOW OCHAIIEHHOCTH Y4€OHOTO Mpolecca U 000pyA0BaHUs YIeOHBIX
MTOMEIICHUIT»

9. IIpuka3z MunucrepcTBa oopazoBanus Hayku PO ot 31 mapra 2014 r. N253«O06 yTBepkacHUN
@DenepanbHOTO NMEepeyHs YIeOHHKOB, PEKOMEHIYEMBIX K UCIIOIb30BAHUIO P peaTU3aIH
UMEIOLINX TOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHbIX MPOrpaMM HayalbHOTO OOLIEro,
OCHOBHOTO 00111er0, cpeHero odmiero oopasoBanus» (¢ n3MeHeHusiMu o1 8 uioHs 2015 roga

Ne576)

10. Konnernmus mpoduasHOTO 00y4YeHHS Ha CTapIlel CTYIeHH O0IIero o0pa3oBaHusl,
yTBEpXkKACHHAs Tpuka3oM MunucrepctBa oopasosanus P® ot 18 urons 2002 roma Ne2783.

12. Tlpumepnast mporpamMma cpenero (mojaHoro) oduiero oopasoBanus (IpoUIbHBIA YPOBEHbD),
2005 r

11. IIporpamma no 6uonoruu aisa 10-11 xknacco OV. [Ipodunshelil ypoBenb. ABTopsi: [.M.
Heiviui, O.B. Cabnuna (Iporpammer 061eo0pa3oBaTenbHbIx yupexkaenuit. buonorus 10-11
knaccsl. - M.: IIpocsemenue, 2008. — 154 ¢), NOIHOCTBIO OTpaXxarolias coiep KaHnue
[IpumepHOI1 TpOrpaMMBI.

Caenenust o mporpamMmme

PaGouas nporpamma pa3paboraHa Ha OCHOBaHUM NMPUMEPHOI MPOrpaMMbl CPEHETO (ITOJIHOTO)
o0miero o6pa3oBaHus 1Mo OMOJIOrHH (TPOPUILHBIN YPOBEHb) U aBTOPCKOI MPOrpaMMbl CPEIHEr0
(monHOrO) 061ero odpazoBanus no 6uonoruu 10-11 kinaccel (mpouIbLHBINA YPOBEHD), aBTOPHI:
[''M. Opmvmnn, O.B. Cabauna. M.: ITpocsemenue, 2008. — 154 c. [IporpaMma pekoMeHj0BaHa
MunuctepcTBoM 00pa3oBanus U Hayku P®, pa3paboraHa B COOTBETCTBUM € (heepaabHbIM
KOMITOHEHTOM TOCyJapCTBEHHBIX 00111e00pa30BaTelbHbIX CTAHJAPTOB CPEIHETO (TIOIHOTO)
o01ero oopa3oBaHus 1Mo OUOJIOTHU HA TPO(PHUIEHOM YPOBHE, TTOJIHOCTHIO OTpa)xaromas
coJiepKaHue MPUMEPHON POTrPAMMBI.

YyeOHo-MeToaANYecCKHd KOMILIEKT nmo ouosaoruu 10-11 kiaacca.

1. boponun I1.M., JI.B.Beicoukas JI.B., I'.'M. Ipimuiun, A.O. PyBuHCKUI U JIp.; IO pe.
B.K.Illymuoro u I"'M. Isimimuiia YueOuuk buonorusi. O6mias 6uonorust 10-11 kmaccsl.
[TpoduneHelii ypoBeHs. B nByx yactsax. M.: «IIpocsemenue, 2014 .-303 c.: w1 —
(AkaeMUYeCKUN IKOJIBHBIA YUeOHUK)

2. e .M., Ca6muna O.B., Beicorkas JI.B. u ap. buonorus. O6mas 6uonorus. 10-11
kiaccsl. [Ipaktukym. M.: «lIpocsemenney, 2014.

3. Cusornasos B.U., .b.Aradgonosa W1.b., 3axapoBa E.T. YueOnux «O0mas 6uonorus»10-11
KJIacChl, 0a30BBIN ypoBeHb. M,:«JIpoda», 2014 T.

QobocHosanuemsvloopa 0aHHOU A6mMOPCKOU TPOTPAMMBI SIBJISIETCSI COOTBETCTBHUE €€ BCEM
benepanbHBIM KOMIIOHEHTaM TOCYJapCTBEHHOTO 00pa30BaTeILHOTO CTaHAApTa CPEIHETO
(momHOTO) 00ITIeTO 00pa30BaHMs Ha MPO(UILHOM YPOBHE U IIPEIHA3HAYCHA JIJIST U3yUEHUS
Omosnoruu B 0011e00pa3oBaTENbHBIX YUpexkIeHUsAX. CTPyKTypa U COIep>KaHHe MPOTrPAMMBbI




MOCTPOCHBI B COOTBETCTBHH C YUYETOM HOBBIX IIPUOPUTETOB MEPE ITKOIbHUKAMH, YTITyOJIsieT
MaTtepua oo1ei ononoruu 9 Kiacca, BISICTCS KypcOM MOATOTOBKH ydamuxcs kK EI'D.

Mecmo u ponb npeomema ¢ 0A3UCHOM VH4EOHOM nale

DenepanbHbli 6a3uCHBIN yueOHBIH MaH i 0011e00pa30BaTeNbHBIX YupexkaeHuii Poccuiickoi
®denepannn, aBTOPCKasi MporpaMMa OTBOAUT Ha u3ydeHue ouosioruu B 10-11 kmacce 204 yaca: B
10 xmacce — 102 wacos (3 gyaca B Henenmo), B 11 xmacce — 102 gacoB (3 yaca B HEJIEIIO).

B 10 knacce nabopatopHsix pabot-13, npakruueckux — 10.

B 11 xnacce mabopatopHbIx paboT — 8, mpakTHuyecKux — 3.

Dopma opzanuzauuu 00paA306amMeIbHOZ0 npoueccd — YpO4uHasd:

YPOK - 6ecena, CCMHHAap, Jla60paTopHa51, CaMOCTOATCIIbHAA pa60Ta, 3a4€T, AUaJIOT.

Buowi KOHMPOJIA YPOBHS 3HAHULL ydamuxcs

‘caMOCTOsITeNIbHAs paboTa
-nmaboparopHas pabora
‘KOHTpOJIbHAsA paboTa
-OMOJIOTUYECKUN TUKTAHT
"“TECTUPOBaHHE

*3a4€T

1) mo xapakTepy MmoJyuyeHus: HHHOPMAITIH:

"YCTHBIH,
‘IIMChbMEHHBI,
“IIPAKTUYECKUI;

2) 10 MECTY KOHTPOJIS B IPOIIECce 00yUECHHUS

*BBOJIHBIHN
*TEKYILIHI

‘TeMaTUYECKUI



*UTOTOBBLIN

*CaMOKOHTPOJIb.

Dopmvl KOHMPOJIA

“MHIUBUIyaJIbHBIH
‘TPYIIOBOM
- (pOHTATBHBIH

Hcnonab3yembie mexnoiozuu:

‘MH(POPMAITMOHHO-KOMMYHHKAIIHOHHBIE
‘3J10poBbEcOeperaronye
“FICCIICIOBATEIILCKUE

‘TIPOCKTHBIE

‘TPYIIIOBEIE

“UTPOBBIC

“TIPOOJIEMHOTO OOYyUEeHUS
*KPUTUYECKOTO MBIIIJICHUS

“MoJiepaluu

‘paboTa B mapax.

Hudopmauus 00 ucnosibzyemom yueonuke

ABTOpPCKOM ITpOrpaMMe COOTBETCTBYET akaJeMUuecKuil mKoabHbIN yueOHuk I1.M.bopoauna,
JL.B.Boiconkoit, I'.M. [Ipimmnir, A.O. PyBunckoro u ap.; noa pea. B.K.Illymuoro u I'.'M.
Hemvmmmia buonorusi. O6mas 6uonorust 10-11 xmaccerl. [Ipodunbabiii ypoBeHb. B 1Byx "acTsx.
M.: «Ilpocemnienue, 2014 r, opueHTUPOBAH HA yyaIIuXcs OMOIOTUYECKUX, MEUIIMHCKUX,
MICUXOJIOTHYECKHUX M IKOJIOTMYECKHUX KIJIACCOB IIKOJI €CTECTBEHHO-HAYYHOT'O MPO(UIIS.

Bropoit yaeOHUK TOMOTHUTENbHBIN, KOTOPBIN sBIsSETCS 0a30BBIM M UCIIOJIB3YETCSl Ha YPOKax
COBMECTHO ¢ 0a30Boii rpymnmoii yuamuxcs: B.M. Cusornasos, U.b. Aradonosa, E.T. 3axaposa
«O6mas ouonorusi» 10-11 kmaccel, 6a30BbIi ypoBeHb. M,:«JIpodan,c 2010 -2015 rr. uznanus ¢
U3MEHEHUSAMH, PEKOMEHI0BaHHBI MUHUCTEPCTBOM 00pa3zoBaHus U Hayku PD. YueOnuku
JOCTYIHbBIE, KPACOUHBIE, COOTBETCTBYIOT BCEM TPEOOBAHUSM K YPOBHIO MMOATOTOBKH
BBIITYCKHUKOB CpeIHEro (IIOJIHOT0) 0011ero o0pa3oBanus Ha TPO(UIHLHOM YPOBHE,
WCTIONB3YIOTCA 71 MOATOTOBKH K EI'D.



Inanupyembvlil yposenb n0020mosKU 8bINYCKHUKO8 HA KOHeY 200d COBIAIACT ¢ TPEOOBAHUAMH,
YCTaHOBJICHHBIMH (pe/iepalbHBIMU TOCYAapCTBEHHBIMH 00pa30BaTeIbHBIMU CTaHIapTaAMH,
oOpa3oBaresibHO mporpammoit OY.

Pabouas nporpamma npeaycMarpuBaet GOpMHPOBAHUE Y yUAIIUXCS OOMICYIeOHBIX YMEHUN U
HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JEATEIBHOCTH U KIIFOYEBBIX KOMIIETECHIUI. B 3TOM
HATPABIICHUU MPUOPUTETAMH ISl y4eOHOTO mpeaMera «buoorusy Ha CTYIIeHH CPETHEro
(momHOTO) 00I1TIETO 00pa3oBaHKs Ha MPO(UILHOM YPOBHE SIBIISIOTCS: CPaBHEHHUE OOBEKTOB,
aHaJIN3, OIICHKA, PEIICHHE 33/]1a4, CAMOCTOSTEIIbHBIN MONCK WH(OPMALIUH.

PesynbTarsl uzyuenus kypca «buosorus» npuseneHsl B pazaeine «TpeboBaHus K ypOBHIO
HOJTrOTOBKH BBIITYCKHHKOB), KOTOPBIE MOJHOCTBIO COOTBETCTBYIOT CTaHAApTy. TpedoBaHus Ha
po(UILHOM YPOBHE HANPABJIEHBI HA OCBOCHHUE COAEPIKAHUS, 3HAYUMOTO JUIsI IPOJIOJIKEHUS
oOpa3oBaHus B chepe OMOIOrHYECKON HAYKH, OBJIaJJIeHHE OMOJIOTHYECKUMU METOIaMHU
UCCIICOBAHMS.

PyOpuka «3HaTh/IOHUMATEY» COAECPKUT TpeOOBaHNUs, OPUCHTHPOBAHHBIE TTIABHBIM 00pa30M Ha
BOCIPOM3BEICHUE YCBOCHHOI'O COJIEPKaHUSI.

B pyOpuky «YMeTh» BKIIIOYCHBI TpeOOBaHMs, OCHOBaHHBIC Ha 00OJIEE CIIOKHBIX BHIAX
NeSITeIbHOCTH, B TOM YHUCIIE TBOPUECKON: OOBICHATh,yCTAaHABIUBATh B3aUMOCBSI3HU, pEIIaTh
3a/1a4, COCTABIITh CXEMBI, ONMCBIBATH, BBIABIIATH, UCCIE0BATh, CPABHUBATD, AaHAJTU3UPOBATh U
OLIEHUBATbh, OCYLLECTBIISATh CAMOCTOSTEIbHBIN MMOMCK OMOJIOTHUECKOH HHPOPMALIUH.

B py6puxke «/cnonb3oBaTe NpuOOPETEHHBIE 3HAHUS M YMEHUS B PAKTUUECKOM JeSITETbHOCTH U
MOBCEIHEBHOM JKU3HM» MPECTABIEHbI TPEOOBAaHNUS, BBIXOAIIME 33 paMKH yueOHOTo rpoliecca 1
HalleJICHHbIE Ha pellleHue pa3HOoOOpa3HbIX KU3HEHHBIX 3a/1a4.

[IpencraBnennas B Paboueil mporpamme nociae10BaTeIbHOCTh TPEOOBAHUN K KaKJIOMY YPOKY
COOTBETCTBYET YCIIOKHEHUIO ITPOBEPSAEMBIX BUIOB JEATEIBHOCTH.



11 kaacc

Hassanue TeMEbl

KonnuectBo

4aCoB

W3 aux

JIabopatopHble, IPAKTUIECKUE
paboThI

KonTponbu
138

paboThI

9BOJ'II-OI_[I/I5[ OpTraHU4Y€CKOIo Mrupa

64

5

1.BbisiBIIeHHE U3BMEHYUBOCTH Y
oco0eit oHOTO BHUIa (TepOapHbIe
00pa3ipl, HAOOPHI CeMSH,
KOJUICKIIMM HACEKOMBIX H T.II.)
2.AHanHU3 reHeTUIEeCKOM

N3MCHYUBOCTH B IOITYJIATHAX
JOMAIIHUX KOIICK.

3.M3yuenue npucrnocoOIeHHOCTH
OPraHU3MOB K cpeJie OOMTaHus

4.HabGnrofeHue 1 OMucanue ocooei
BUJ1a IO MOP(OJIOTHUECKOMY
KpHUTepHIo (repbapuu, KOJUIEKIIUU
HaCEKOMBIX ).

5.Apomopho3bl y pacTeHuit u
UIM0aJIalTAlluH Y )KUBOTHBIX.

HUcxonueri
ypOBeHb +3

OpFaHI/BMH B 3KOCHUCTEMAX

31

3
Ne6.Oncanue 3KOCUCTEM CBOEH
MECTHOCTH (BH10Basi U
MIPOCTPAHCTBEHHAS CTPYKTYpA,
CE30HHbIC U3MEHEHUS, HAJTNUKe
AQHTPOMOJOTUYECKIX U3MEHEHUH ).
NeZ7.MccnenoBanue U3MEHEHMH B
HKOCHUCTEMAX Ha OMOIOTUYECKUX
MOJIENIAX (AKBAPHYM).
Ne8.Onncanne arposKocucTeM
CBOEH MECTHOCTH (BHUIOBast U
MIPOCTPAHCTBEHHAS CTPYKTYpa,
CE30HHbIC U3MEHEHUS, HaJTNU1e
AHTPONOJIOTUYECKUX U3MEHEHUI

buocdepa

O06o0maromuii ypok




HUroro 102 8 8

COJEPKAHHUE (204 u)
10 kmacc (102 4, 3 4y B Heaemno; (3 u— pe3epBHOE BpeMs))
BUOJIOTUA KAK HAYKA. METOJAbI HAYYHOTI'O ITIO3HAHUA

Beenenue (2 u)

buonorus xak Hayka. Ompacau duonocuu, ee c6sa3u ¢ Opy2umu HayKamum.O6LeKT U3Yy4EHUs
O6uonorun — 6uosnornveckre cucremMsl. OOIIKE MPU3HAKKA OUOJIOTHYECKUX CUCTEM. Pob
OMOJIOrHYeCKUX TeOpuil, uae, runore3 B GOPMUPOBAHUN COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTHHBI MUDA.

EnnncTBO k1BOro. OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB. Y POBHU OpraHU3ALMH KUBOU
Marepur. MeToIbl MO3HAHUS )KUBOM TPUPOJIBI.

Hemoncmpayuu

CxeMbI 1 TaOJUIBI, WLTIOCTPUPYIOIINE: TTOHITHE OMOJOTUIECKIX CUCTEM; YPOBHU OpTaHHU3AIUH
JKUBOW MTPUPOJIbI; METO/IbI IO3HAHUS KUBOU IPUPOIBI.

Paznen I. BUOJIOI'MYECKHUE CUCTEMBbI: KIIETKA, OPT’TAHU3M (54 4)

LaaBa 1. Mousekyabl u KiaeTku (14 1)

IMuronorus— Hayka o kietke. Mcropus uzydenus kinetku. M.Inennen u T.11IBanH —
OCHOBOIIOJIOKHUKH KJIETOYHOU Teopuu. OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Ponpb kierouHoit Teopun B GOpMUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHUHBI MUDA.
Memoouvl usyuenus kKiemxu.

XUMUYECKUN COCTaB KJIETKU. Makpo- 1 MUKPO3JIEMEHTHI. POJIb HOHOB B KJIETKE U OpraHU3ME.
Posb Boztbl. I'mapoduinbhbie v ruapodoOHbIe MoeKybl. CTpoeHHe U GYHKIIUU MOJIEKYIT
HEOpPraHMYEeCKUX U OpraHMYeCKUX BellecTB. B3auMocBs3u cTpoeHus U QyHKIUN MOJIEKYIL.
buononumepsl. PeryispHelie n HeEperysipHbIE TOJIUMEPHL.

Crtpoenue 6enkoB. AMUHOKHUCIOTHL. [lenTuiHas cBs3b. Y POBHU OpraHU3aliy OelIKoBOU
MoJieKyJbl. bruonornueckue GyHKIMM GETKOB.

Yrneroabl. MoHOcaxapuabl: prbo3a, 1e30kcuprudo3a, TioKo3a. Jlucaxapuasl: caxaposa,
nakTo3a. [lonucaxapuapl: Kpaxmail, TIIMKOTEH, LEJUI0103a, XUTUH. DYHKINN YIIIEBOJOB.
Jlunmael. XuMudeckoe CTpoeHHE JIMMKAI0B. HacklllleHHbIE M HEHACBIILIEHHBIE )KUPHBIE KACIIOTBHI.
XKupsi, Bocku, pochomunuapl. DyHKINN JIUTHIOB.

HyxnennoBblie kucinotsl. CTpo€HNE HYKJIEMHOBBIX KUCIOT. THUITBI HYKIIEMHOBBIX KHACIOT.
OYHKINUUA HYKJIEUHOBBIX KUCIIOT.

AT®, makpoIpruvecKue CBA3H.
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Hemoncmpayuu
Cxembl ¥ TaOJIUIIBI, WILTIOCTPUPYIOIINE: SJIEMEHTHBIN COCTAaB KJIETKU, CTPOSHHUE MOJICKYJI BOJIBI,
MOJIEKYJT YTIIEBOIOB, JIUUI0B, OenkoB, Moniekyn JJHK, PHK u AT®; ctpoeHue kieTok

JKUBOTHBIX U PACTEHUH, IPOKAPUOTUYECKON U SYKapUOTUYECKOH KIeTOK. [IpocTpaHcTBEeHHAs
Mozenb Moiekyisl JTHK.

Jlabopamopuvie pabomuol

1. Crpoenue pacTUTEIBHOM, )KUBOTHOW, TPUOHOHN, OaKTepUaIbHOM KIeTOK. OcOOeHHOCTH
CTPOEHHS KJIETOK IPOKAPHOT U DYKapHOT.

2. HzyueHue KIETOK APOXKKEH MO MEKPOCKOIIOM.
3. IlpuroroBieHue U onucaHue MUKPOIPENApaTOB KIETOK PACTCHUN
4. Kartanutuyeckas akTUBHOCTb (DEPMEHTOB B KUBBIX TKaHSX.

I'naBa 2. KieTrounble CTPYKTYpbI U X pyHkuun (124)

Ctpoenue u GyHKIIMH YacTei U OPraHOUIOB KJIETKU. B3anMocBs3u cTpoenus u GyHKIIMI yacTeit
¥ OPTaHOUJIOB KIIETKH. XUMHUYECKHUN COCTaB, CTPOCHHUE U (DYHKIIUH XPOMOCOM.

buonoruueckue memOpanbl. CTpoeHHEe U QYHKIMH [1J1a3MaTUYECKOH MEMOpAHBI.
Membpannsbie opraneiuisl. Sapo. BakyomnspHas cuctema kinetku. Mutoxonapuu. [Imactuasr.
OnopHo-aBUraTenbpHas cuctemMa kietku. Pubocomsl. Kiierounsie BKIIFOUSHUSI.

Mmuoroo6pa3ue Gpopm 1 pa3MepoB KIETOK B 3aBUCUMOCTHU OT UX QpyHkuumii. KneTtka xak
1eJNoCcTHas cucreMa. [IpokaproThl U SYKapuOTHI.

Bupycei. Ctpoenue BupycoB. PazmHoxeHHe BUpycoB. Bupyc unmMmmyHoaeduinTa yenoBexa.
Mepb! TpopUITAKTUKU pacCIPOCTPaHEHUsI BUPYCHBIX 3a00JIEBaHUI.

Hemoncmpayuu

CxeMbl 1 TabIUIbl, WILTIOCTPUPYIOIIKE: CTPOSHHE MIa3MaTUYECKOW MEMOpPaHbl, CTPOEHUE
KJIETOK JKUBOTHBIX M PACTEHHUH, IPOKAPUOTUYECKOU U DYKAPUOTUUECKOH KIETOK. JIMHaMHuueckoe
nocodue «CTpoCHHUE KICTKU.

Jlabopamopuwie pabomuol

o

dusnonornyeckre GyHKIMU KIeTouHOM MeMOpanbl. [I1a3monus u aenna3smonus.

6. H3ydenue MOpQOIOTHH U TTOACYET XPOMOCOM Ha ITpenapaTax n3 KOPEIIKoB JIyKa.
XpomocoMbl mitekonuTarouux. Kapuorumn. I 'nranTckue XpoMOCOMBI B CIIFOHHBIX XKEJIe3ax
JMYUHOK KOMapa XUpoOHOMYca (MOTBUIS).

7. Mmuoroo0Opa3ue kineTok. [Ipokapuorndeckas KieTka.

I'n1aBa 3.00ecnevyenue KJieTok IHeprueii (7 u)

OOMEH BeIIEeCTB U MPEeBpaIleHus YHEPTHH B KileTke. [loHITHS MeTaboIi3Ma, aHa0oTu3Ma,
KaTtabom3ma.

DHeprerudeckuit oOMeH. CTaiuu S3HEPTeTUYECKOT0 00OMeHa. hpooiceHue u OvixaHue.

VICTOYHWKH SHEPTUU JIJISI )KUBBIX OPTaHU3MOB. ABTOTPO(]BI B TETEPOTPOPHI.
Pacmienienne nonucaxapuioB— Kpaxmalia ¥ TITHKOTeHa. AHa pOOHOE PaCIIEIUICHHE TIIOKO3bI.
[uxn Kpebea. Okucnurensaoe dhochopunnpoBanue. Pob kuciaopoma. A3poObl 1 aHA3POOHI.



[Tnactryeckuit oomeH. @oTocuHTe3. CBETOBBIC U TEMHOBEIE peakiiuu poTocuHTe3a. Dukcanus
SHEPTHH COJTHEYHOTrO CBeTa pacTeHussMu. Xiopodmut. CtpoeHue xjaoporuiacta. @OTOIU3 BOJIBI.
XemocuHTe3. Poh XeMOCHHTE3HPYIOIUX OaKTepuil Ha 3emiie.

Hemoncmpayuu

CxeMbl 1 TabIuUIbl, WILTIOCTPUPYIOIIKE: 0OMEH BEIIeCTB U MPEBPALICHUS SHEPTUU B KIIETKE;
CTPOEHHUE XJIOPOIUIACTA; Mporiecc (POTOCHHTE3a; CTPOSHUE MUTOXOHAPHUH; IMTPOILECC XEMOCHHTE3a.
Briienenue kuciopoaa BoJopocisiMu (B akBapryMe) Ha CBETY.

I'naBa 4.HacnencreenHas nHopManus upeaausanus ee B Kierke (74)

Knerka — reneTnveckas eIMHUIA )KUBOTO. | eHeTHYeckas MHpopManus B KiIeTke. ['eH.
['eneTnueckuii ko u ero cBoiicTBa. benku - ocHOBa cienn(pUYHOCTH KIETOK M OPraHU3MOB.

[TnacTuyeckuii oOMeH. buocuHTe3 6enka. MaTpuuHbIN XapaKkTep peakinii ONOCHHTE3a OeKa.
Tpanckpunuus. Tpancisauus. Tpancioptasie PHK. Perynsanus TpaHCKpUNIIIMKA U TPaHCIISILUY.
VY nBoenue JIHK. I[Tpunnunst permukanuu. Ocobennoctu pervukanuu JJHK sykapuor.
Tenomepasa.

CoBpeMeHHbIE TPEICTABICHUS O CTPOCHUH reHoB. I'eHoM. Ctpoenue xpomocoM. ['eHHas
WHKEHEPHUSL.

Pasmuoxenue BupycoB. BUY. O6paTHas TpaHCKpUTIIUS.

Jlenenue kiaeTok npo- u 3ykapuot. ComaTuyeckue U MojaoBbIe KIETKH.

JKvi3zHeHHbI MK KiIeTKu: nHTepdasza u Muto3. da3sl MuTo3a. ['OoMosIOrnYHbIE U
HErOMOJIOTHYHBIE XPOMOCOMBI. AMHTO3.

Meﬁo3, €ro (1)8.351. Pa3BuTHE MOJOBEIX KIETOK y paCTeHI/Iﬁ H )KMBOTHBIX.

Ornpenenenue nomia y ’kuBOTHBIX. [lonoBoe u 6ecnionoe pazMHokeHne. CoMaTuuecKue u
MIOJIOBBIE KIIETKU. UepenoBaHue raruionAHON U TUTUIOUIHON CTaAui B dKU3HEHHOM ITUKJIE.
ITapTeHorenes.

O0pa3oBaHre MOJIOBBIX KJIETOK Y )KUBOTHBIX U PACTCHUH.

Hemoncmpayuu

CxeMbl 1 TabIuUIbl, WILTIOCTPUPYIOIIKE: TPOLECC PEIUTUKAIIMHN; TeHETUYECKHUM KOJ; OMOCHHTE3
Oernka; peryisiuio TPAHCKPHUIIINH Y IPOKAPUOT; CTPOCHHUE BUPYCa; CTPOSHUE XPOMOCOMEI.
JnnaMmuueckast MoJieb CHHTE3a 0eka Ha prdocome.

Ilpakmuueckue padomul

1.Pemenue 3a1a4 Mo MOJIEKYISIpHOM OMOJIOTMH Ha FTeHETUYECKUH KOl M OMOCHHTE3 Oelka.
2.Pemenue 3a1a4 1o MoJieKyJsipHoit Ouosnoruu. Pabora ¢ marepuanamu EI'D.

IIpoBenenne 6MOJIOrHYEeCKHX HCCAeTOBAHMIA: HAOIIOCHNE KIETOK PAaCTEHUHN U KUBOTHBIX
II0JI MUKPOCKOIIOM; IIPUTOTOBJIICHHE MUKPOIIPENApaToOB, NX U3y4YEHUE U OITUCAHKE; OIIBITHI 110

OTIpEe/IeNIEHUI0 KaTaJIUTUYECKON aKTUBHOCTH (DEPMEHTOB; CpaBHUTEIbHAS XapaKTepUCTUKA
KJIETOK PACTeHUH, JKUBOTHBIX, TPUOOB U OaKTEpUil, npoyeccos OpodceHus u OblXanus,



¢doTocuHTE3a U XEMOCHHTE3a, MUTO3a U MEi03a, pa3BUTHS MOJIOBBIX KJIETOK Y paCTEHUH U
JKUBOTHBIX.

OPI'AHU3M
I'naBa S.UnauBuayaibHOE PAa3BUTHE U Pa3MHOKeHHe OpraHu3MoB (14 q)

OJIHOKJICTOUHBIC U MHOTOKJICTOUHBIC OPTaHU3MBIL. TKaHU, Op2aHbl CUCEMbL OP2AHO8, UX
83AUMOCE53b KAK OCHO8a yerocmuocmu opeanuzma. 'omeoctas. I'ereporpodsl. Canpompodhet,
napasumul. ABToTpodbI (Xemompopul u pomompodhwi).

BOCHpOI/I3BeI[€HI/Ie OpraHu3MoB, €0 3HAYCHUC. becnonoe u mojaoBoe PAa3SMHOKCHHC.

OmnogorBopenue. OmI0A0TBOPEHUE Y IBETKOBBIX PACTEHUHN U II03BOHOYHBIX KUBOTHBIX.
BHuelnee 1 BHYTpeHHEE OILIOA0TBOPEHUE.

WNunuBuayansHOE pa3BUTHE OpraHU3Ma (OHTOTeHE3). DMOPHOHAIBHOE U TIOCTIMOPHUOHATILHOE
paszsutue. [IpuunHbl HapyIIeHUI pa3BUTHS OPraHU3MOB. JKu3HeHHble YUKIbL U Yepedosanue
NOKOJeHUU.

Pa3zBuTHe 3apoapiiia KUBOTHBIX. uddepeHInpoBKa KIETOK.

HOCHGI{CTBI/IFI BJIMAHHA AJIKOTOJIA, HUKOTHHA, HAPKOTHYCCKUX BEHICCTB HA PA3BUTHUC 3apOJabIla
YCJIOBCKA.

OMOpHOreHe3 pacTeHH.

[TocTamMOpHOHANTBEHOE pa3BUTHE JKUBOTHBIX M pacTeHUH. ATonTo3. MHOTOKJIETOYHBIN OpraHU3M
Kak enuHas cucrema. CtBosoBble KieTku. Perenepanus. BzanmopeiicTBue KJI€TOK B OpraHu3Me.
KonTpons nenoctHoctu opranusma. IMmyHuTeT.

Hemoncmpayuu

CxeMmbl 1 TabIHILIBI, WUTIOCTPUPYIOIIKE: CTPOEHUE TKaHEeH pacTeHUH U KHUBOTHBIX; CIOCOOBI
0ecroioro pa3MHOKEHUS; OMJIOIOTBOPEHHUE Y PACTEHUI U KUBOTHBIX; CTQJANH Pa3BUTHUS
3apo/IbllIa MO3BOHOYHOTO )KHMBOTHOI0; TOCTIMOPHUOHATIbHOE pa3BUTHE. [IMHaMu4eckne nocoous
«/lenenune knetkn. Muto3 n Meno3», «l'ameTorenes y s)KuBOTHBIX).

Jlabopamopnwvie pabomot

8. Usyuenme (a3 MUTO3a B KJIIETKaX KOPEIIKA JTyKa.

9. CpaBHeHue criepmaroreHesa 1 oporenesza. CTpoeHue NOJI0BbIX KIETOK.

10. Meiio3 1 pa3BUTHE MY)KCKHX TOJIOBBIX KJIIeTOK. CpaBHEHUE MUTO3a U Mei03a.

11. M3yuenue meiio3a B IbUIBHUKAX 1IBETKOBBIX pacTeHuil. CpaBHEHHE pa3BUTHS TTOJOBBIX
KJIETOK Y pacTeHHUI 1 )KUBOTHBIX. CpaBHEHHE OECIIOJIOT0 U MOJIOBOTO Pa3MHOXKEHHUSI.

Ipakmuueckue padomut

CpaBHHTENbHAS XapaKTEPUCTUKA OECIIONOTO U MOJIOBOTO Pa3MHOXKEHUS, OIUIOIOTBOPEHUS Y
[IBETKOBBIX PACTCHUI 1 TIO3BOHOYHBIX )KUBOTHBIX, BHEITHETO ¥ BHYTPEHHETO OTIOJJOTBOPEHUS
(271EMEHTBI YPOKOB)

Paznea 11
OCHOBHBIE 3AKOHOMEPHOCTHU HACJEACTBEHHOCTHU U UBMEHUYUNBOCTHU

(46 9)



I'1aBa 6.0OcHOBHbBIE 3aKOHOMEPHOCTH SIBJIEHHH HacJieAcTBeHHOCTH (17 1)

HacnenctBeHHOCTh M1 UBMEHYMBOCTh — CBOMCTBA KUBBIX OPraHU3MOB. [ 'eHeTuka. MeToasl
reHeTuku. [ eHeTnYecKass TepMUHOJIOTHS M CUMBONIHKA. PaboTel I.Menuemns. 3aKkOoHOMEpHOCTH
HacJe0BaHus, ycTaHOBIeHHbIe [.MeHnenem, ux UTOJIOrMYeCKUE OCHOBBI.
['ubpumoorudeckuii METO T U3y4eHUsT HACICACTBEHHOCTH.

Annenu. I'enotun n ¢penorun. JloMMHaHTHBIE U peLieCCUBHbIEC TpU3HaKu. Ennnoobpasue
ruOpHIOB MEPBOTO MOKOJICHHS. 3aKOH paciieruieHus. [ OMO3UTOThI U T€TEPO3UTOTHI.
JurubpuaHoe u NOMUruOpUIHOE CKPEIIMBAHUSA. 3aKOH HE3aBUCUMOI'0 HacJel0BaHHUS.
AHanu3upymrouiee CKpeuuBaHue.

CuenieHHoe HaclleJOBaHUE. 3aKOHOMEPHOCTH CLEIIJIEHHOIO HacsieoBaHus. 3akoH T.Moprana.
Kpoccunrosep.

3akon T.Moprana. Onpenenenue nomna. Tunst onpedenenus noaa. HacienoBanue, ClEIIEHHOE C
nojioM. MiHakTuBamus X-XxpoMocombl y caMOK. [Ipu3Haku, orpaHUYCHHBIC TTOJIOM.

Kaptsl xpomocom. CoBpeMEHHBIE METOIbI KAPTUPOBAHUS XPOMOCOM.

B3anmoperictre amuienbHbIX TeHOB. Henonnoe nomunuposanue. KonoMranpoBanue.
B3aumopeiicTBue HeaueapHbIX TeHOB. [lonurennslie npusHaku. CTaTUCTHYECKAs IPUPOIA
FEHETUYECKUX 3aKOHOMEpHOCTeH. ['eHOoTuI Kak LenocTHas cucreMa. Pazgumue 3nanuil o
eenomune. [ ' enom uenogexa. XpoMOCOMHasi TEOPUS HACIIEICTBEHHOCTH. Teopus cena.

Hemoncmpayuu

CxeMblI 1 TabIUIIBI, WILTIOCTPUPYIOIIKE: MOHOTHOPUAHOE U TUTHOPHAHOE CKPEUTUBAHUS U X
LIUTOJIOTUYECKHE OCHOBBI; IEPEKPECT XPOMOCOM; HETIOJIHOE IOMUHUPOBAHHE; CLIETIIICHHOE
HaCJIeJOBaHKE; B3auMo/ieicTBUE reHoB. CeMeHa ropoxa ¢ pa3HbIM (GEeHOTUTIOM (TIaKue,
MOPILUHUCTHIE, )KEIIThIE, 3eJIeHbIe). JJuHamMuueckue mocoduss « MOHOTHOPUTHOE CKPEIIMBAHUEY,
«IluruOpuaHOe CKpeIuBaHUE

Ilpakmuueckue padomut

3-9.CocTtaBneHue cxeM CKpelirMBaHus. Perenre reHeTuyeckux 3a1a4 Ha MOHO- U IUTHOPUTHOE
CKpEIIMBaHUsI, HETIOJHOE TOMUHUPOBAHHUE, AHAIIM3UPYIOIIEE CKPEITMBAHKE, CLICTNIEHHOE
HaclieJIoBaHKUE, HACJIe0BaHKE, CIIEIIJICHHOE C TT0JI0M, B3aUMOICHCTBHE TeHOB. Pelienne
reHeTH4ecKux 3aga4d yact 2 EI'D.

[aaBa 7.0cHOBHbIE 3aKOHOMEPHOCTH sIBJIEHH U3MeHYUBOCTH (12 1)

M3MeHYNBOCTh— CBOMCTBO >KHBBIX OpraHnu3MoOB.

3aKOHOMEPHOCTH U3MEHUYNBOCTU. Mon(uKaMoHHas U3MEHYMBOCTh. KadecTBeHHbBIE U
KOJIMYECTBEHHBIE Npu3Haku. Hopma peakuuu.

HacnencrBennass "3BMEHYMBOCTh: KOMOMHATHBHAS U MyTallHOHHASI.
MyTtanuonHasi “3BMEHYMBOCTb. Buibl MyTaiuii (reHOMHBIE, XDPOMOCOMHBIE, T€HHBIE), UX

MpUYMHBL. ['€eHepaTUBHBIE U COMATUYECKHE MyTAllUH. 3aKOH TOMOJIOTHYECKUX PSAIOB
H.N1.BaBusosa.



IlocnencTBus BIUSHUSA MyTareHOB Ha OPraHU3M. Mepbl 3alUThI OKPYXKAIOLIEH CPEIbl OT
3arpsi3HEHUs] MyTareHaMu. Mepbl Npo(UIaKTUKKN HACIIEACTBEHHBIX 3a00JIeBaHUN YETIOBEKA.
OKCHepUMEHTAJIbHBIN MyTareHes.

Buesinepnas HaciiecTBEHHOCTb. MUTOXOHIPHAIBHBIC U XJIOPOILJIACTHBIE TEHBI.
B3aumoneiicTBre reHOTUIIA U CPEBI.

Hemoncmpayuu

Cxewmpl, TabnuIsl, (poTorpaduu 1 KOMHATHBIE PACTEHUS, HIUTIOCTPUPYIOLIHE: Pa3InIHbIC
MyTaIuu (pa3Hble MOPOIbI COOAK, YACTUYHBINA aTbOMHU3M U HeOObIYHas (hOpMa JINCTHEB Y
KOMHATHBIX PACTCHH, €CJIH €CTh BO3MOKHOCTh— KYJIBTYpPhl MYTAHTHBIX JTUHHUH TPO30(DUIIBI);
MEXaHHU3M XPOMOCOMHBIX MyTallUi; MOJAU(PUKAIIMOHHYIO H3MEHYUBOCTD; IEHTPbl MHOr000pa3us
U TIPOUCXOKICHHSI KYJIbTYpHBIX pacTeHuil. ['epOapHbIii MaTepual 371aK0OB ¢ TOMOJIOTHYECKOM
W3MEHYUBOCTBIO (OCTHCTBIE, O€30CThIE, BHICOKUE, KAPIUKOBBIE PACTEHUS U T.1I.).

Jlabopamopmnwvie padomeoi.
12. U3MEHYHBOCTb, MOCTPOCHHE BAPHUAITMOHHOTO PSJIa M BAPUAITMOHHON KPHBOU.
Ilpakmuueckue padomut
BrisiBieHrEe MyTareHoB B OKpYsKaroliei cpezie (KOCBEHHO) (3JIEMEHT ypoKa)
I'n1aBa 8.I'eneTnyeckune 0OCHOBBI MHANBUHIYAJIBHOT0 pa3BuTus (8 u)

@YHKIIMOHUPOBAHNE T€HOB B XOJI€ MHIMBUYalIbHOIO pa3BUTHUs. JlerepMuHanus u
muddepennmponka. JuddepennmanbHas akTHBHOCTh T€HOB. J{eficTBUE reHOB B 3MOpHOTreHese.
[Tepectpoiiku reHoMa B OHTOTreHe3e. IMMYHOTI00yIHHOBBIE TeHbl MIEKOTTMTAOLIHX.
MoOunbpHBIE TEHETUYECKUE DIIEMEHTBHI.

MHoskecTBEHHOE JeiicTBHE IeHOB. JIeTaabHble MyTallUN.

HacnenoBanue nuddepeHnpoBaHHOTO COCTOSIHUS KJIETOK. XUMEpPHBIE U TPaHCTC€HHbIE
opranu3mel. KiionnpoBanue.

['eHeTnyeckue OCHOBBI OBe/IEHUS. | 'eHeTHUYeCKe OCHOBBI CIIOCOOHOCTH K 00YYEHHIO.
Hemoncmpayuu

CxeMbl 1 TabIuUIbl, WILTIOCTPUPYIOIINE B3aUMOECICTBIE T€HOB U MEXaHU3M XPOMOCOMHBIX
MyTaLui.

Cestekuusa 1 OMOTEXHOJIOTUA

Cenekuus, ee 3amaun. O0MalIHUBAHUE KaK NepBbIi 3Tan cenekunu. Bknaag H.J.Basunosa B
pa3BUTHE CENIEKLIMU. YUYEHHUE O [IEHTPaX MHOT000pa3us U MPOUCXOXKICHUS KYJIbTYpPHBIX
pactenuil. [IponcxoxneHne ToOMaHUX )KUBOTHBIX U IEHTPBI UX OJIOMAlIHUBAHUS. 3aKOH
TOMOJIOTHYECKUX PSAZOB B HACJIEICTBEHHOW N3MEHYMBOCTH. METObI CENIEKIINU, UX
reHeTHuYecKre OCHOBBI. VckyccTBeHHBINH 0TOOp. MaccoBbIil U MHANBUAYAIbHBINA OTOOP.
Ocobennocmu cenekyuu pacmeHutl, HCU8OMHbIX, MUKPOOP2SAHUSMOS.

buotexHosnorus, ee HanpapyieHus. SIBIeHNE reTepo3uca U €ero NPUMEHEHHUE B CETICKIUU.
Hcnonp30BaHue NUTOIIIA3MATHYECKON MYKCKOM cTepruiibHOCTH. [lonmmmionins u ornanieHHas
TUOpHUIN3AIUS B CEJICKIIMHA PACTEHUN. DKCIIEPUMEHTAIBHBIA MyTareHe3 U €ro 3HaueHUE B
CCJICKITHUH.

DTHYECKHUE aCTICKThI Pa3BUTHS HEKOTOPBIX UCCIICIOBAHUI B OMOTEXHOJIOTHH (KIIOHUPOBAHUE
YeJIoBeKa, HAMpPaBIICHHOE U3MEHEHUE TeHoMa). KiteTouHast iH)KeHepuUst U KJIIETOUHAs CeJICKIUSI.



XpomocomHasi HHkeHepust. [I[ppumenenue reHHoi nHxkeHepuu B cenekiuu. KpynmHomacirabnas
CEJIEKIIMS JKUBOTHBIX.

Ycenexu cenekuuu.

Hemoncmpayuu

CxeMbl 1 TabIuUIbl, WILTIOCTPUPYIOIINE: METO/IbI CEJIEKIIUU; CEJIEKIIMIO PACTEHUM U KUBOTHBIX;
yCIIEXH CEeJIEKLIUU; UCCIEeI0OBAHUS B 00JIACTH OMOTEXHOJIOTHH.

Ilpakmuueckue padomeul.

AHaJIM3 ¥ OIIEHKA YKOJIOTHYCCKUX ACIIEKTOB Pa3BUTHS HEKOTOPHIX MCCIICIOBAaHHH B
OMOTEXHOJIOTHH.

CpaBHUTENbHAS XapaKTEPUCTHKA TOPOJI (COPTOB) (3JIEMEHT YPOKOB)

I'naBa 9.'eHeTnka 4enoBeka (9u)

MeTto1bl U3ydeHMs TeHEeTHKH YenoBeka. binsHensl. KapuoTun uenoBeka U XpoMOCOMHbBIE
6one3nu. KaprupoBaHue xpoMocoM uesnoBeka. Bo3aMOXXKHOCTH JiedeHUs U IpeTyTpeKACHUs
HACJIEICTBEHHBIX 3a00J1eBaHui. MeqUKO-reHETUUECKOE KOHCYIbTUPOBAHUE.

Hemoncmpayuu
CxeMblI U TabIUIbl, WILTIOCTPUPYIOIIKE UCCIIEOBAHUS B 00JIaCTH OMOTEXHOJIOTUH.
Junamuueckue nocobus «I'eneruka rpynn kpoBu», «Hacnenosanue pesyc-paxropa.

Jlabopamopnuvie pabomot

13. CocraBieHnne poJJoCIOBHBIX

*/labopamopnbsie u npakmuueckue padomsl peaiu3yiomes ¢ y4emom 603MONCHOCmel
00paA308amMenbHO20 YUPEHCOCHUS.

IIpoBenenne OMOTOrMYECKNX MCCIEI0BAHUIM: COCTABIEHUE CXEM CKPEIIUBAHMUS;, PEIICHNE
TEHETUUYECKUX 33/1a4; HOCmpOoeHUue 8apuayuoHHo20 paoa U 6apuayuOHHOU KpUEoLl, BbISIBICHHUE
HCTOYHHUKOB MYTareHOB B OKpYy»Katoliel cpesie (KOCBEHHO), U3MEHYMBOCTH Y 0CO0€ 0JTHOTO
BU/Ia; CPAaBHUTENbHASI XapaKTEPUCTHKA OECIIONOro U MOJI0BOr0 Pa3MHOXKEHHS, OIUIOA0TBOPEHUS
y LIBETKOBBIX PACTEHUM U TO3BOHOYHBIX JKUBOTHBIX, BHEIIHETO U BHYTPEHHETO
OIIOIOTBOPEHUS, HOPOO (copmos),; aHaIN3 U OLIEHKA STUYECKUX aCIeKTOB Pa3BUTHS HEKOTOPBIX
UCCIIEIOBaHUI B OMOTEXHOJIOTHH.



11 kamace (102 4, 3 u B Henento; 1 4— pe3epBHOE BpeMsl)
BU/L.
Paznea 111 9BOJIIOLS OPTAHUYECKOI'O MUPA (64 1)
I'1aBa 10.Bo3HuKHOBeHMEe U PA3BUTHE IBOJIOLIMOHHONH 0MOJI0THHI

I[OKEB&TCJ'IBCTB& 3BOJIIOIIUH JKHBOM IMpUpPOIbI. HaJ'IGOHTOJ'IOFI/ILICCKI/Ie, 6H0reorpa(1mqec1<ne,
CpPaBHUTCIbHO-aHATOMHUYCCKHUC, 3M6pI/IOJIOI‘I/I‘-IeCKI/IC 1 MOJICKYJIAIPHBIC CBUCTCIILCTBA
3BOJIFOIIUH. buorenernyeckuii 3aKoH. 3aK0H 3apOJAbIIICBOIO CXOACTBA.

Bo3HUKHOBEHUE U pa3BUTHE IBONIOIMOHHBIX Hael. 3Hadenue pabot K.Jlunues, yuenus XK.b.
Jlamapka, 3BomtonmonHoit Teopun Y. Japsuna. )Kuznae u tpyael Y. Japeuna. Yuenue Y./lapsuna
00 sBomtonnu. OCHOBHBIE MPUHITUIIBI HBOJIIOLIMOHHON Teopun JlapBuHa.

Pounb 3BONMIOIIMOHHO# Teopun B HGOPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI
MUpa.

JBmxyiue cuibl 3Bosionind. bops0a 3a cymectBoBanue. EctrecTBeHHbIH 0TOOp—
Harpasisomui Gakrop sposronun. @opmer ectecTBeHHOT0 0TO0pa. Ilom0Boit 0TOOP.
Ananranus— pe3yiabTaT €CTeCTBEHHOTo 0T0opa. Murpanuu kak (pakrop 3BOIOLMH.
Bsanmocss3s JABWIKYIIUX CHUJI 3BOJIIOLIUH.

Hemoncmpayuu

Cxempbl, Tabnuisl U poTorpaduu, WIITIOCTpUPYOIIKE: (HOPMBI COXPAaHHOCTHA MCKOMAEMBIX
pacTeHuii U KUBOTHBIX; aTABU3MbI I PYIUMEHTBI; aHAJIOTUYHBIE K TOMOJIOTHYHBIE OPTaHbI;
JI0OKa3aTesIbCTBA 3BOJIIOIIMHM OpraHndeckoro mupa. [laneoHTonornueckue KOIIEKIUH.

I'nasa 11. MexaHu3Mbl DBOJIOLNHT

Cunrerndeckas Teopust 3BooIH. PopMUPOBaHNE CUHTETUYECKOM Teopru 3BOJIOLNU. PaboThI
C.C.YerBepukona u M.M.11Imanbrayzena. DnemeHTapHslie hakropsl sBostonun. VccnenoBanus
C.C.YerBepukoBa. 3akoHOMepHOCIU HACI€008AHUA NPUSHAKOE 8 NONYTIAYUAX PA3HO20 MUNA.

[Tonynsuus— sneMeHTapHasi €IMHHIIA YBOTIOLMU. BHYTpUBHI0Bass K3MEHUYHUBOCTD.
['eHeTnyeckas CTpyKTypa NONyIsiuid. Ypasnenue u saxon Xapou— Batinbepea. Mytanuu kak
HMCTOYHUK T€HETUYECKON N3MEHYMBOCTH MOMYsAuil. CiydailHble TPOIIECCHI B MOMYJISIUSIX.
Hpeiid renos. [onynsiuonHsle BOIHBL. Pe3ynbraTs! sBostonun. @opMupoBaHue
MIPUCTIOCOOICHHOCTH K cpefie oouTanusi. OOpa3oBaHNE HOBBIX BHOB.

Bupn, ero kpurepun. [yt u croco6s! BUI000pa3oBaHus. AJIONAaTPUYECKOE U CUMITATPHUECKOE
BunooOpazoBanue. [lomymsius— cTpykTypHas eauanna Buaa. CoxpaHeHHe MHOTO00pa3Hs
BUJIOB KaK OCHOBA yCTOMYHUBOCTH OUOCHEPHI.

Mukpo- 1 MaKpodIBoJTIOIHS. [ eHeTHYECKUE M OHTOTCHETHYECKHE OCHOBBI ABOTFOIHH. [lyTH 1
Hanpasnenus 3Boitonnu (A.H. Ceseprios, U.W.11Imanbraysen). Apomopdos, uanoagantaius u
obmas nererepanus. Popmoul 360a0YUU (OUBEPeeHYUS, KOHBEP2EHYUSL, NAPALLENUIM).
buonornueckuii nporpecc.

Enunoe apeBo ®U3HU— pe3yibTaT 3BOMIONMHU. [[pHunHBI OMOIOrHYEeCKOro nmporpecca u
OMOJIOrMYECKOro perpecca.



Hemoncmpayuu

Cxembl, Tabnuiel U potorpaduu, WLTIOCTPUPYIOIINE: JTBUKYIINE CHUIIbI SBOJIIOLIMU; TBUKYIIHMI
U CTaOMIM3UPYIOUINI 0TOOP; BOSHUKHOBEHHE U MHOTOOOpa3ue MPUCTIOCOOICHHH Y OpraHu3MOB
(KaKTycoB, OpXHJiei, MOPCKUX MJICKOMUTAIOIINX U T.J.); 00pa3oBaHNe HOBBIX BUJIOB B IPUPOJIE;
reorpapuueckoe 1 3K0JIOrHYecKoe BU1000pazoBaHue; (HOPMbI IBOIIOIUI— JUBEPIEeHIHIO,
KOHBEPreHIUIO, TapauIeIu3M; IyTH YBOJIIOLIMU— apoMOp(O3, UIN0AJANTALHIO, IETeHEPAIHIO;
OCHOBHBIE apOMOP(O3bI B IBOJIOLUN PACTEHUH U JKUBOTHBIX; BOJIIOIUIO PACTUTEIBHOTO U
YKUBOTHOT'O MUpA.

Jlabopamopnwvie pabomot

JI.P.Nel.«Bunsl ananranuii. BeisiBiieHue nprcnoco0IeHHOCTE
JL.P.Ne2.«Bug u ero kpurepun»

I'naBa 12.Bo3HukHoOBeHHe ¥ pa3BUTHeE KU3HU Ha 3eMJie

CymHocTs xu3Hu. Onpenenenus )KuBoro. OTInunuTeNbHbIC IPU3HAKH KUBOTO. [ unoressl
npoucxoxaeHus xxu3Hu Ha 3emiie. Onbitel @.Pequ u JI.ITactepa. CoBpeMeHHbIE NpeICTaBIECHUS
0 BO3HMKHOBEHUHU KHU3HU.

N3yuenue ucrtopun 3emnu. [laneontonorus. Metoael reoxponosioruu. MIsmMmeHeHue kiimmara Ha
3emute. peiid konTrHEeHTOB. AT™MOChEpa npeBHEN 3eMin. AOMOTeHHbIN CHHTE3 OPraHUYECKUX
BeniectB. OO6pazoBanue u 3Bomtonus ouononumepos. Pons IHK u PHK B 06pa3zoBanuu cucrem
¢ 00paTHO#1 cBs3b10. OOpazoBaHKE U IBONIONHUS OMOIOTHYECKUX MeMOpaH. OOpa3zoBaHue
NEPBUYHBIX TeTePOTPOPOB.

dmanvi 360110YUU OP2AHUYECKO20 MUpa Ha 3emne. Pa3BUTHE KU3HU B KPUIITO30€.
CumbuoTHueckas Teopusi 00pazoBaHMs SYKapHOT. Bemblika pazHooOpasus KUBOTHBIX B KOHIIE
IpoTepo30s. Pa3BuTne opraHn4eckoro mupa B najieosoe. Passutue xu3Hu B Me3030€. Pazputue
JKU3HU B KallHO30€.

OcHoBHbIE apoMOp(h03bI B SBOTIOIUH PACTEHUH U KHUBOTHBIX.
Jlabopamopuvie pabomuol
JL.P.Ne3.«ApoMopd 036l pacTeHUN U KUBOTHBIX)»

Hemoncmpayuu

CxeMblI 1 TabIuIbl, WLTIOCTpUpYOImue Gaopy U dayHy MO3IHETO MPOTEPO30s, Maneo30s,
M€3030s1, KaltH03051 (JIETHUKOBBIN 1epro ). MickomnaeMble OCTaHKH )KUBOTO — OKAMEHEIIOCTH,
OTNEYaTKH (TTAJICOHTOJIOTHYECKas KOJUICKITHS).

I'naBa 13.Bo3HUKHOBeHHE H pa3BUTHE Ye10BeKa— AHTPONOIeHe3

['MImoTe3sl MPOUCXOXKICHHS YeloBeka. MecTo YelloBeKa B CHCTEME KHUBOTO MHPA.
CpaBHUTENBHO-MOPGHOIOTUYECKUE, ITOJIOTUYECKUE, IINTOTCHETUIECKUE U MOJICKYIISIPHO-
OMOJIOTHYECKHE JI0KA3aTEIhCTBA POJICTBA YEIOBEKA U YEJIOBEKOOOPAa3HBIX 00€3bsH.

OrTarsl 3BONIOIUY YesoBeKa. [laneonTonornyeckue NaHHbIE O MPOUCXOKICHUHU U SBOJIIOLIMH
npenkoB yenoBeka. ABcTpanonureku. Ilepssie npencrasurenu pona Homo. Heanaepransckuit
yesroBeK. MecTo HeaHAepTalIbLEeB B HBOJIIOLMA YeJI0BeKa. KpOMaHbOHIIBI.

Buonornueckue pakTopsl 3BomoNMK YeaoBeka. ConnanbHble (PaKTOPBI IBOJTIOIMU YETIOBEKa—



MBIIUICHHUE, PeYb, OPYAUITHAS NeATeIbHOCT. PONb colnanbHOl cpebl B (GOpMUPOBAHUH
YeJI0BEYECKUX MHANBUAYYMOB. COOTHOIIEHNE OMOIOTMYECKUX U COLUAIBbHBIX (DaKTOPOB B
IBOJIIOLIMU YEJIOBEKA.

Yenoseueckue pachl. [Iporcxoxkienue yenoeyeckux pac. Posib uzomnsuu u npeiida reHoB B
(bopMHpPOBaHUY PACOBBIX MPU3HAKOB. Kpumuka pacuzma u coyuanbHo2o 0apeuHu3Mda.

Hemoncmpayuu

CxeMbl 1 TabIUIBl, WLTIOCTPUPYIOIIKE: TPEIIIECTBEHHUKOB YeIOBeKa (aBCTPAJIONUTEK,
HeaHiepTaliell, KpOMaHbOHEIL); OpyIus TpyZa YEJIOBEKa YMEJIOT0, HeaHAepTajblia, KpOMaHbOHLA
(9KCTO3UIIMKA MECTHOTO KpaeBegueckoro myses). [lageonuTruueckoe HCKYCCTBO (pEenpOayKIIUH
NPOU3BEACHUH MEPBOOBITHBIX XYI0KHUKOB).

IIpoBenenne 61M0JIOrHYECKHUX HCCIeI0BAHMIA:BBISIBICHUE apOMOP(})O30B, HAMOATANI TAIINH,
HPUCIIOCOOJICHUH K cpeie OOMTaHMs y OPraHW3MOB; HAOIIOICHHUE U ONTMCaHUE 0COOeH BHa 1O
MOP(OJIOTHUECKOMY KPUTEPHUIO; CPAaBHUTENbHAS XapaKTEPUCTHKA Pa3HBIX BUJOB OJHOTO POJa
110 MOP(OJIOTHYECKOMY KPUTEPHIO, UCKYCCTBEHHOTO U €CTECTBEHHOTO 0TO0pa, (hopm
€CTECTBEHHOI'0 0TOOpa, crloco00B BUA000pa30BaHuUsl, MUKPO- U MaKPOAIBOJIIOLIUHY, IIyTEH U
HAaIpaBJICHUH SBOJIIOINH; aHAJIU3 M OLIEHKA Pa3JINYHBIX THIIOTE3 BOSHUKHOBEHHMS )KU3HU HA
3emuie, IPOUCXOXKICHUS YeJIOBEKA M (POPMHUPOBAHUS YETOBEUECKHX pac.

Cenexknus.
1. [Ipaktrdeckas padorta «CpaBHUTEIbHAS XapaKTEPUCTHKA TTOPOJ (COPTOB)»

IKOCHUCTEMBbI

Paznen IV OPTAHU3MBbI B OKOJTOT'HMYECKUX CUCTEMAX (31 v)
I'naga 15. OpranusMbl 4 OKpPYKAKOIIas cpeaa

B3anmooTHoOIIEHNS OpraHu3Ma U cpebl. DKOIOTHYECKHe (HaKTOPbI, 00wue 3aKOHOMEPHOCIU UX
BNIUAHUA HA OP2AHU3MbL. 3aKOH onmumyma. 3akon munumyma. buonocuueckue pummboi.
@omonepuoousm. 3akoH TonepanTHocTH. [IpucnocodnennocTs. [lomynsanus Kkak npupoaHast
cucrema. Ctpykrypa nonyiasuui. Jlunamuka nomynsauuii. )Kuznenusle crpareruu. Bun kak
cUCTeMa MoMyJsuil. DKosornyeckas Huma. JKuzHeHHble GopMBbl.

Hemoncmpayuu

CxeMbl B TaOJIHIIBI, HILTIOCTPUPYIOIINE SKOJIOTHYECKHe (DAKTOPHI M MX BIIMSIHUE Ha OPTaHU3MEI.

I'masa 16. Coo01mecTBa 1 YKOCHCTEMBI

[TonsiTHsT «OUOTEOIIEHO3» U «IKOCUCTEMa». BUIOBas U MPOCTpaHCTBEHHASI CTPYKTypa
sKocHuCcTEeMbl. KOMITOHEHTHI SKOCUCTEMBI. JHEPTeTHYECKUE CBs3H. [IuIIeBsie CBsI3U B
skocucteme. Tpodudeckue ypoBHU. Tunst nuwesvix yeneu. IlpaBuna 3K0I0THYECKOM
nupamMusl. KpyroBopoT BemecTB v mpeBpalieHus SHepTUH B dKocucTeme. CaMOperyIisiius B
9KOCUCTEME. Y CTOWYMBOCTD U AMHAMHUKA dKocucTeM. Cmaduu pazeumus 5KOCUCTEMb.
Cykyeccus.

[IpaBuiio 3K0JIOrMYECKON UpamMuIbl. MEXBHUIOBBIE U MEKIONYJISIIUOHHBIE B3aUMOJICVCTBUS B
skocuctemax. KoHKypeHIus, CHMON03, albTPYH3M.



[TpocTpaHcTBEeHHAs CTPYKTypa coobmecTB. JJuHamuka skocuctem. CTaauu pa3BUTHS
skocucTtembl. Cykieccusi. ¥ CTOMYMBOCTb 9KOCUCTEM. 3eMIIEeNIbYECKHUE IKOCUCTEMBI.
Hemoncmpayuu

CxeMbl 1 TabIUIbl, WILTIOCTPUPYIOIIKE: Pa3IMYHbIE SKOCUCTEMbI; TPOUUYECKIE YPOBHU
HKOCHUCTEMBI; TUIIEBbIC LN U CETH; SKOJIOTHUECKUE MUPAMHUIbI; MEXKBUIOBBIE OTHOIICHHUS;
KpPYTrOBOPOT BEUIECTB U MPEBPALLEHUS SJHEPTHH B SKOCUCTEME; CyKIleccuu. /lunamuueckue
nocoous «TunuuHbIe OMOLIEHO3BI», KATPOIICHO3Y.

I'naBa 17. buocdepa

buocdepa — rimobanbHas skocucrema. Yuenue B.W. Bepuanackoro o 6uochepe. bruomesl. XKuboe
BEIIECTBO U OMOT€OXMMHYECKIE KPYroBOpOTHI B Onochepe.OCOOCHHOCTH pactpeie/iCHHsI
O6uomaccel Ha 3emute. bronorumueckuit KpyroBopoT. buoeennasn muepayus amomos. IBOIIOIHSL
ouocdepsl. buochepa u yenosek. [MobanbHBIC aHTPOTIOTEHHBIE U3MEHEHHSI B Onocdepe.
[TpoGnema ycroitunBoro pa3zButus 6uocepsl.

Hemoncmpayuu
CxeMbI 1 TabJIUIBI, WLTIOCTPUPYIOIINE: CTPOSHUE OMOC(ephl; KPYTOBOPOTHI YIiIepo/a, a30Ta,
docdopa u kuciopoa.

*/labopamopnsie u npakmuueckue padomaot
JI.P.Ne4.«Onucanue >KocUCTEM HAIllEd MECTHOCTH)

JLLP.NeS., «M3yuenue pasHOOOpa3nsi METKUX MTOYBEHHBIX WICHUCTOHOTHX B Pa3HBIX
HKOCUCTEMAX »

I'naBa 18. bnosornyeckue 0CHOBBI OXPaHbI IPHPOILI

CoxpaHeHue 1 nojajep:kanue OUOIOrHuecKoro pasHooodpasus. [[puuuHbl BEIMUpaHUs BUIOB U
nonyssinuid. CoxpaneHue reHodonaa 1 peuHTpoaykius. CoxpaHeHHne YKOCUCTEM.
buonornueckuiit MOHUTOPUHT ¥ OMOWHTUKALIUS.

Hemoncmpayuu

CxeMblI 1 TabIUIlbl, WILTIOCTPUPYIOIIKE: OMOpa3HOo00pas3ue; MOCIeICTBUS AeITeTbHOCTH
yeJloBeKa B OKpYXarollel cpene; penkue u ucuesaronue Buibl. Kapra «3anoBeHuky u
3aka3Huku Poccum». Jlunamuyeckoe nmocodue «buocdepa u 4enoBex».

IIpoBenenne 0HOJIOrNYECKUX MCCIeI0BAHUI: HAOIIOI€HNE U BBISIBICHNE TIPUCIIOCOOICHUHN Y
OPTraHU3MOB K BIMSHHIO Pa3IMYHBIX HKOJIOTHYECKUX (DAaKTOPOB, AOMOTHUYECKUX U OMOTHYECKUX
KOMIIOHEHTOB KOCHCTEM (Ha OTAEIbHBIX MPUMEpPAxX ), aHTPOIIOT€HHBIX U3MEHEHUH B
HKOCHCTEMAX CBOEH MECTHOCTH; COCTABIEHUE CXEM IIEPEHOCA BELIECTB U SHEPTUU B
sKOCcHCTEMax (MULIEBBIX IETeH U ceTeil); CpaBHUTEIbHAS XapaKTEPUCTUKA IKOCUCTEM U
arpo’KOCHUCTEM; OIIMCAHUE SKOCHUCTEM M arpOIKOCUCTEM CBOEH MECTHOCTH (BUIOBast U
MPOCTPAHCTBEHHAs CTPYKTYpa, CE30HHBIE U3MEHEHM S, HaJIMUKEe aHTPOIIOTEHHBIX U3MEHEHUH );
UCCIIeIOBaHNE U3MEHEHUH B 9KOCUCTEMaX Ha OMOJIOTHUECKUX MOJIENAX (aKBapHyM); peLIeHHUE
HKOJIOTMUYECKHUX 33/1a4; COCMaseHue cxem Kpy2o8opomoa y2nepood, KUCiopood, asoma, aHallu3
U OLICHKA II00AIbHBIX aHTPOTIOTCHHBIX U3MEHEHHIA B Onocdepe.

Hpumepnble memol 00101(1008, npoexkmoae, uccne006anuil Ha ucmopuuecKue membal

1. «Xpam mpupoasl»: HIBOTIONUOHHEIE HIECH B TosMe Dpa3ma J(apBuHa.
2. 3BOHIOI_II/I$I 3BOJOIIHUOHHBIX I/I,ZLCI\/JI.



Kusnb 1 TBopuectBo XK.b.JIamapka.

’Kuznb u TBOopuecTBO JI.ITacrepa.

JKusub u TBOpuUecTBO I'.Mennens.

’Kuznb u TBOpuecTBO Y./apBuHa.

Kpyrocsernoe nyremectsue Y./lapBrHa Ha kopadiie «bUrib.
’Kuznb u TBOpuecTBo H.M.BaBuiosa.

Cynn6a reneruku B Poccum.

1O Pycckue 6nonoru— HOOEeBCKUE TaypeaThl.

LCo~N kAW

TPEFOBAHMUA K YPOBHIO ITOAT'OTOBKH BbIITYCKHHUKOB Ha npodujibHoM
YPOBHE

B pezynomame usyuenus ouonozuu Ha npohuavsHom ypoeHe yueHuK 00ax4cen

3HATHL/IIOHUMAThH

‘OCHOBHbIE NONI0MHCEHUA OUOJIOTUICCKUX TEOPHUil (KJICTOYHAS TEOPHS; XPOMOCOMHAS TCOPHSI
HACJICJICTBEHHOCTH; CHHTETHYECKAsl TEOPHsI BOJIIOIIMH, TEOPHUS aHTPOIIOTeHE3a); yueHuu (0
NyTSX W HanpasiieHusx aBosroruu; H.M. BaBuioBa o 1ieHTpax MHOTOOOpasus U MPOUCX 0K ICHHSI
KyJIBTYpHBIX pactenuii; B.W. BepHanckoro o 6uocdepe); cymuocts 3akoHoB (I.Menmens;
CICIJICHHOTO HacienoBanusi T.MopraHa; roMOJIOTHYECKUX PSJIOB B HACIICICTBCHHOM
MU3MEHYMBOCTH; 3aPOBIIIEBOTO CXOACTBA; OMOTEHETHYECKOT0); 3aKOHOMEPHOCTEH
(M3MEHYHMBOCTH; CLIETUICHHOTO HACJICIOBAHNUST; HACIICIOBAHMUS, CIICTUICHHOTO C TIO0JIOM;
B3aMMOJIEHCTBYS T€HOB U UX LIUTOJIOTMYECKUX OCHOB); IpaBuil (nomMuHupoBanus [.Mennens;
HKOJIOTMUYECKOM MUPaMUJIbl); TUTIOTE3 (YMCTOTHI TAMET, CYITHOCTH U MPOUCXOKICHUS KU3HH,
IIPOUCXOXKICHUS YEJIOBEKA);

‘cmpoenue 6uo0102uiecKux 00beKmoe: KIeTky (XUMUYECKUN COCTaB U CTPOCHHUE); TEHOB,
XPOMOCOM, JKEHCKUX U MY>KCKHX IaMeT, KJIETOK IPOKAPUOT U 3YKAPHUOT; BUPYCOB;
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB; BUAA U SKOCUCTEM (CTPYKTYpa);

“CYUWIHOCMb OUON02UYECKUX NPOUECCO8 U AGeHUI: OOMEH BEIIEeCTB U MIPEBPAILEHHs SHEPTHU B
KJIeTKE, POTOCHUHTE3, IJTACTUICCKUN U SHEPTETUUECKHUI 0OMEeH, OpOKEeHUE, XEMOCHUHTE3, MUTO3,
M€EN03, pa3BUTHE IraMeT y IIBETKOBBIX PACTEHUN U IO3BOHOYHBIX JKUBOTHBIX, PA3MHOKEHUE,
OIIOIOTBOPEHUE Y IIBETKOBBIX PACTEHUH M MO3BOHOUYHBIX KUBOTHBIX, HHINBUIyaJIbHOE
pa3BUTHE OpraHnu3Ma (OHTOTEHE3), B3aMMO/ICHCTBHE IT'€HOB, MTOJyYeHHE TeTepo3uca,
MOJIMIUIOUIOB, OT/IaJI€HHbIX THOPUIOB, AEMCTBUE UCKYCCTBEHHOIO, ABIXKYILETO U
CTaOMIIM3UPYIOLIETo 0TOOpa, reorpaguueckoe U 3KOJIOrHYecKoe BUI000pa3oBaHKe, BINUSHUE
AJIEMEHTApHBIX (PAKTOPOB SBOIOIMH HAa TeHO(OH T MOMYISIIHIY, (GOpMHUpPOBaHHE
IpUCIOCOOJIEHHOCTH K Cpesie OOMTaHUs, KPYTOBOPOT BEIIECTB U MPEBpAILlEHHs SHEPTHH B
’KOCHCTEMax U Ouocdepe, 3Boironus ouochepsl;

*COBPEMEHHYI0 6”0]102”'{601('_)710 MEPMUHOTIOCUIO U CUMBOJIUKY

YMETH

‘00bACHAMb: POIH OMOJOTMUYECKUX TEOPUH, UJICH, TPUHIUIIOB, TUTIOTE3 B JOPMUPOBAHUHT
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUPa, HAYYHOI'O MUPOBO33PEHUS; €IUHCTBO
KUBOW M HEXKHMBOHM MPHUPOJIBI, POACTBO KHUBBIX OPIraHU3MOB, HCIIOIb3Ys OMOJIOTMYECKIE TEOPHH,
3aKOHBI U MTPaBUJIA; OTPULIATEIBLHOE BIUSHUE AIKOI0JIsl, HIKOTUHA, HAPKOTUYECKHUX BEILIECTB HA
pa3BUTHE 3apOJbIILIA YEIOBEKA; BIMSIHUE MyTareHOB Ha OPraHU3M Y€JI0BEKa; B3aUMOCBS3H
OpPraHU3MOB M OKPYXaroUlei cpe/ibl; MPUYMHBI HBOJIIOLIUN BUIOB, YelloBeKa, Ouocdepsl,



CAWMHCTBA YCIIOBCUYCCKUX pacC, HACJICACTBCHHBIX U HCHACJICACTBCHHBIX HSMCHGHHﬁ,
HaCJICACTBCHHBIX 3a6OHeBaHHﬁ, T'€HHBIX U XpPOMOCOMHBIX MYTaHHﬁ, YCTOﬁqHBOCTH,
caMoperysauun, CaMmopa3BuTusd U CMCHBI 9KOCUCTEM, HCO6XOIII/IMOCTI/I COXpaHCHUA
MHOFOO6pa3I/IH BUO0B,

‘YCMAHABIUEAMb 63AUMOCEA3U CTPOCHUS U (DYHKIIUN MOJIEKYJ B KJIETKE; CTPOCHUS U (PyHKIUN
OpPTaHOUJIOB KJICTKH; IJIACTHYECKOTO M SHEPTeTUIECKOr0 0OMEHa; CBETOBBIX M TEMHOBBIX
peaxiuii GOTOCHMHTE3a; IBIKYILHUX CHUJI IBOJIIOLUU; TyTeH U HAIPaBICHUI SBOIIOINH;

‘peuiamsp 3a/1a9U pa3H0171 CJIOKHOCTH I10 6I/IOJ'IOFI/II/I;

cocmaenamb cxemspl CKpCIIMBaHWs, ITYTHU IICPEHOCA BCIICCTB U SHCPIrUU B 9KOCUCTEMAX (HCHI/I
INUTaHusA, IIUIICBBIC CeTI/I);

‘ONUCHI6AMb KIIETKU PACTEHUI U )KUBOTHBIX (110 MUKPOCKOIIOM), 0c00€ii BUIa IO
MOP(}OIOTHYECKOMY KPUTEPHIO, SKOCUCTEMBI U arpOIKOCUCTEMBI CBOCH MECTHOCTH; TOTOBUTH H
OIKCHIBATH MUKPOIIPENapaThl;

*8bIAGAMb IPUCIIOCOOIICHUS Y OPTaHU3MOB K cpejie 00uTaHus1, apoMopo3bl U U0 AN TALIUN
y PACTEHHMH U XKUBOTHBIX, OTIMYUTEIbHBIC IPU3HAKH KUBOTO (Y OTJEIbHBIX OPraHU3MOB),
abuoTHyeckre u OMOTUYECKHE KOMIIOHEHThI 3KOCHCTEM, B3aUMOCBSI3U OPraHU3MOB B
HKOCUCTEME, UICTOYHUKU MYTareHOB B OKpYXarollei cpesie (KOCBEHHO), aHTPOIIOI'€HHbIE
U3MCHEHUS B DKOCUCTEMAX CBOETO PETHOHA;

‘uccnedoeams OUOIOTMYECKUE CUCTEMbI Ha OMOJIOTUYECKUX MOJIETSAX (aKBAPUYM);

‘cpasnueamyp OUOIOTNYECKNE 0OBEKTHI (KIETKH PACTeHUM, )KUBOTHBIX, TPHOOB U OaKkTepui,
HKOCHUCTEMBI U arpOIKOCHCTEMBI), TPOLIECCHI U SIBJIECHUS (OOMEH BEILECTB Y paCTEHUH U
KUBOTHBIX;, IJTACTUYECKUAN M SHEPTeTUIECKUN 00MeH; (DOTOCHHTE3 U XEMOCHUHTE3, MUTO3 U
Meii03; 6ecroyioe U MoJI0BOE Pa3MHOXKEHHUE; OIUIOIOTBOPEHHUE Y IIBETKOBBIX PACTEHUH U
MIO3BOHOYHBIX JKUBOTHBIX; BHEIITHEE 1 BHYTPEHHEE OIJIOJIOTBOPEHHE; (DOPMBI €CTECTBEHHOTO
0TOOpa; NCKYCCTBEHHBIN M €CTECTBEHHBIN 0TOOD; ClIOCOOBI BUA000PAa30BaHUs; MAKPO- U
MUKPOABOJIIOIHIO; ITyTH ¥ HAIIPABICHHSI YBOJIIOINH) U JIEJIaTh BBIBOJIBI HA OCHOBE CpAaBHEHHS,

‘anatusupoeamsb U ouernueandv PA3IMIHLIC TUIIOTC3bI CYIIHOCTH KU3HH, IIPOUCXOKACHHUA
JKU3HHU U YCJIIOBCKA, YCJIOBCUCCKUX pac, rio00albHbIE AHTPOIIOTCHHLIC U3SMCHCHUS B 6I/IOC¢)CpC,
STUYCCKUE aCIICKThI COBPEMCHHBIX I/ICCHG}IOBaHI/Iﬁ B OHMOJIOTHYECKOM HAYKE;

‘ocyuiecmaeisiimos CaAMOCMOAMENbHBLIL ROUCK OUO0102UYECKOTL uud)opmauuu B pa3JIMYHBIX
HCTOYHHUKAX (yqe6HBIX TEKCTax, CIIpaBOYHUKAX, HAYYHO-TIOMMYJIAPHBIX U3JaHUAX,
KOMITBIOTCPHBIX 63.33.X, pecypcax I/IHTepHeTa) " NPUMCHAITH €€ B COOCTBEHHBIX HUCCICIOBAHUAX

MCI0JL30BATH MPHOOPETEHHbIE 3HAHUA U YMEHHS B NPAKTHYECKOM JeITeILHOCTH U
MOBCEIHEBHOM KU3HHU JUIS:

‘TPaMOTHOTO O(OopMIIEHUS PE3YIbTATOB OMOJIOTMYECKUX HCCIIEIOBAHMI;

-000CHOBaHUS M COOJIOICHUS MPABIII IOBEJICHUS B OKpYXKaroIlel cpesie, Mep MpoPHIaKTHKH
pacmpocTpaHeHus BUPYCHBIX (B ToMm unciie BUU-undexum) u npyrux 3adoeBaHuii, CTpeccoB,
BPEIHBIX IPUBBIYEK (KypEHUE, ATIKOTOJIN3M, HAPKOMAaHMs);



*OKa3aHMA NEPBOI MOMOIIY NPU MPOCTYIHBIX U APYTHX 3a00JIE€BAHUAX, OTPABICHUH MUIIEBBIMU
[IPOYKTaMHU;

-oTpeieNICHUs] COOCTBEHHON MO3HUIIMH 110 OTHOIIEHHUIO K AKOJIOIMYECKUM IpodiieMam,
MOBEJICHUIO B IPUPOJIHOW CPELE;

*OLICHKH 3TUYECKUX ACIIEKTOB HEKOTOPHIX UCCIICIOBAHHM B 00JIACTH OMOTEXHOIOTUN
(KJIOHUPOBaHUE, HCKYCCTBEHHOE OIUIO0TBOPEHHUE).

“TIpUOOPETEHHSI TPAKTUYECKOTO OIBITA IEATEILHOCTH, MPEALIECTBYONIEH nMpodeccuoHanbHOM, B

OCHOBE KOTOPO# JIGKHUT JaHHBIM y4eOHbIN npeameT (ab3ar BBeaeH [Iprkazom MunoOpHayKu
Poccun ot 10.11.2011 N 2643)

KPUTEPUU U HOPMbI OLIEHKH 3YH YUYHAIIIUXCSA

OneHka yCTHOTO OTBETA y4aluxcsi



Otmetka "5'" cTaButcs B ciyuae:

1. 3HaHus, MOHUMAHUA, TTyOUHBI YCBOCHUS 00y4aromuMcs Bcero 00bEMa porpaMMHOTO
MaTepuaia.

2. YMeHus BBIICISTH ITIaBHbIE MOJ0KEHUS B U3y4EHHOM MaTepHalie, Ha OCHOBaHUU (DaKTOB U
PUMEPOB 0000IIATh, ACTIATh BBIBOJIbI, YCTAHABIMBATH MEKITPEIMETHBIC U BHYTPUIIPEIMETHBIC
CBSI3H, TBOPUYECKU TPUMEHSET NOJy4YeHHbIC 3HAHUS B HE3HAKOMOI CUTYallUH.

3. OTcyTcTBHE OMIMOOK U HEAOYETOB IPHU BOCIIPOU3BEICHUU H3yYEHHOTO MaTepHana, mpu
YCTHBIX OTBETaX yCTpaHEHHE OTAEIbHBIX HETOYHOCTEH C MOMOIIBIO JOMOJIHUTEIBHBIX BOIIPOCOB
yUuUTENsI, COOMI0ICHUE KYIbTYypPhl YCTHON PEUH.

Otmerka "4":

1. 3HaHue Bcero U3y4e€HHOI0 MPOrpaMMHOT0 MaTepHaia.

2. YMeHuil BBIICNSTD [VIaBHBIE MOJIO0XKEHHS B U3yYEHHOM MaTepuase, Ha OCHOBaHUU (aKTOB U
IPUMEPOB 0000IIATh, ACTIATh BBIBOJIbI, yCTAHABIMBATH BHYTPHUIIPEAMETHBIC CBSI3U, IPUMCHSITH
MOJTy4YeHHBIC 3HAHUS Ha TIPAKTHKE.

3. Hesnauurtenbuble (HerpyObie) OMIMOKHA U HEOUETHI PU BOCIIPOU3BEICHUH U3y4YE€HHOTO
MaTepuaia, COOII0IeHIe OCHOBHBIX MPABUII KYJIbTYPhl YCTHOM pedH.

Otmetka "3" (ypOBEeHb MpPEICTABICHUN, COUETAIOIINXCS C 3JIEMEHTAMU HAYUHBIX TIOHSTHI):
1. 3HaHMe U yCBOEHUE MaTepHalia Ha YPOBHE MUHUMAJIBHBIX TPEOOBAaHUI POTPaAMMBI,
3aTpyAHEHHUE TIPU CAMOCTOSITEILbHOM BOCIIPOU3BEACHIH, HEOOXOIMMOCTh HE3HAUUTEILHOMN
MOMOIIIH MPENO/IaBaTENs.

2. YMenue paboTaTh Ha YpOBHE BOCIIPOU3BECHUS, 3aTPYTHEHUS TIPH OTBETAaX Ha
BUJIOM3MEHEHHBIE BOTIPOCHI.

3. Hayimuue rpy0Ooii ommOKH, HECKOJIBLKUX HETPYOBIX MPU BOCIIPOU3BEICHUH H3yICHHOTO
MaTepuaia, He3HaYUTeIbHOE HECOOII0IEHUE OCHOBHBIX MPABUI KYJIbTYPhI YCTHOM pedH.

Otmerka "2'":

1. 3HaHue U ycBOEHHWE MaTepHalla Ha YpOBHE HU)KE MUHHUMAJIbHBIX TPEOOBAHUHN MTPOrPaMMBl,
OTJIeNIbHBIE IPEACTaBICHUs 00 U3yUYEeHHOM MaTepHale.

2. OrcyrcTBUE yMEHUN paboTaTh Ha yPOBHE BOCIPOU3BEACHNUS, 3aTPYAHEHMSI IPU OTBETaX Ha
CTaH/apTHBIE BOIIPOCHI.

3. Hainuue HeCKOJIbKUX IPYOBIX OMIMOOK, OOJIBIIOTO YKcia HErpyObIX MPU BOCIIPOU3BEACHUH
U3Yy4EHHOI'0 MaTepuaia, 3HaUUTeIbHOE HECOOII0IEeHHE OCHOBHBIX IPAaBUII KYJIBTYpbl YCTHON
peuu.

OuneHka BbINOJHEHHUS NPAKTHYECKHUX (J1a00paTOPHBIX) padoT.

OtmMmertka "S'" craBuTcs, €ClIN yUEHUK:

1) npaBUJILHO OIpENEII LENb OMbITA;

2) BBIMIOJHWI pabOTy B TIOJHOM 00beMe ¢ COOIII0IEHNEM HEOOXOAUMOM MoCe1I0BaTeIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPEHHUI;

3) caMOCTOSITENBHO M pallMOHAIBHO BBIOPA U MOJATOTOBMII IS OIbITa HEOOXOIMMOe
00opy/i0BaHuE, BCE OMBITHI MPOBEJI B YCIOBUAX U PEKHUMAX, 00€CIIEUNBAIOLINX MOTy4YEeHUE
pe3yJbTaTOB U BHIBOJOB C HAUOOJIbILIEH TOUHOCTHIO;

4) Hay4yHO IPaMOTHO, JJOTHYHO OIHUCcall HaOJII0IeHUs U CPOPMYIUPOBaI BHIBOABI U3 ONbITa. B
IPE/ICTaBJICHHOM OTUYETEe MPABUIIBHO M aKKYPAaTHO BBIMOJIHUI BCE 3aITUCH, TAOJIUILIbI, PUCYHKH,
rpaduku, BBIYUCIEHUS U ClIENall BBIBOJBL;

5) nposBIsSeT OpraHU3alMOHHO-TPYAOBBIE YMEHUS (MOIepKHUBAET YUCTOTY paboyero Mecta u
HOPSIOK Ha CTOJIE, SKOHOMHO HMCIIOJIb3YET PACXOHBIE MATEPUAIIBI).

7) 3KCTIEPUMEHT OCYIIECTBIISIET MO TUIAHY C YYETOM TeXHUKH O€30MaCHOCTH U MPaBUII PabOTHI €
MaTepuaiaMu ¥ 000pyI0BaHUEM.

OtmeTka "4" cTaBUTCS, €CIHM YUCHHUK BBIOTHII TpeOOBaHMs K orieHke "5", Ho:

1. OIBIT IPOBOJMII B YCIIOBUSIX, HE 00ECIIEUNBAIOIINX JOCTATOYHON TOUHOCTH U3MEPEHUIA;



2. uiu OBLIO TOMYIICHO JABA-TPH HEIOYEeTa;

3. unu He 6osee 0JHOM HerpyOoi OMMUOKKM M OJTHOTO HEI0YETa,

4. UM SKCTICPUMEHT TPOBE/ICH HE TIOJTHOCTHIO;

5. WM B ONIMCAaHUH HAOJIIOJICHUH M3 OIBITA JOIMYCTHII HETOYHOCTH, BBIBOJIBI CCJIA HEIOJIHBIC.

Otmerka "3'" craBuTC, €ClIM YYEHUK:

1. mpaBUIIBHO OMPEAETHII IIeTh ONbITa; paOOTY BBHIIIOIHIET MPABUIBHO HE MEHEE YeM
HAIOJIOBUHY, OJJTHAKO 00bEM BBHIIOJHEHHONW YacTHU TAKOB, UTO MO3BOJISET MOJIYYUTh NMPABUIbHBIC
pe3yJbTATHI U BBIBOJIBI [0 OCHOBHBIM, IPUHIMITHAIIEHO BaXKHBIM 3a/1a4aM pabOThI;

2. unu noabop o0opynoBaHus, 00BEKTOB, MATEPHUAJIOB, & TAKXkKe PaOOTHI [0 HAYaly OIbITa
IIPOBEJI C TOMOMIBIO YUUTEIIS; WIIM B XOJ1€ TIPOBECHUS OTIBITA U M3MEPEHHN OBUIH JOMYIICHBI
OIIMOKY B ONMCAHUU HAOII0AeHUH, POpPMYIHpPOBAaHUU BBIBOJIOB;

3. ONBIT IPOBOJWIICS B HEPALMOHATIBHBIX YCIOBHUSX, YTO MPUBEIIO K MOIYYSCHHIO PE3YIbTATOB C
0O0JIbIIIeH MOTPEIIHOCTHIO; I B OTYETE OBLIN TOMYIIEHBI B OOIIEH CII0)KHOCTH HEe Oosiee IBYX
OmMOOK (B 3aMUCAX €AMHUL], U3MEPEHUSX, B BRIYUCICHUX, Tpadukax, Tabaumax, cxemax, 1 T.1.)
HE MPUHIUIUAIBHOTO JJISl JaHHOM paboThl XapaKTepa, HO MOBIUSABIINX HA Pe3yiIbTatT
BBITTOJIHEHHS,

4. nomyckaeT rpy0yro OolMOKY B X0JIe SKCIIepUMeHTa (B 00bICHEHUH, B 0hOpMIICHUU pabOThI, B
COOJTIO/ICHIH TIPABUJI TEXHUKH 0€30IIaCHOCTH IPU paboOTe ¢ MaTepraiaMu U 000pYIOBaHUEM),
KOTOpasi UCIPABISAETCS M0 TPEOOBAHUIO YUUTETIS.

OtmMmertka "2'" craBUTCS, €CIIU YUCHUK:

1. He ompenenuyl CaMOCTOSTENBHO 1I€Jb OIbITA; BHIOJIHUI padOTy HE MOIHOCTHIO, HE
MOJTOTOBMIJI HYKHOE 000pYZIOBaHUE U 00BHEM BBIMIOJIHEHHON YacTH PabOTHl HE TO3BOJISET
ceNaTh MPaBUIBHBIX BHIBOJIOB;

2. WM OTIBITHI, U3MEPEHUS], BEIYMCIICHUS, HAOIIOICHHS TPOM3BOIMIIACH HETIPABHIIBLHO;

3. unu B Xo/ie paboTHI M B 0OTYETE OOHAPYKMIIUCh B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUCHHBIE
B TpeOOBaHUX K o1leHKe "3";

4. nomyckaer ziBe (1 6osee) rpyOble OIMIMOKU B X0J1€ SKCIIEPUMEHTa, B O0bSICHEHUH, B
odopmiieHnH padboThI, B COOTIOICHUHN TTPaBUJI TEXHUKH 0€30MacHOCTH NP padoTe C
BEIIECTBAMH U 000PYJ0BaHUEM, KOTOPHIE HE MOXKET UCIIPABUTh JJaKe M0 TPEOOBAHUIO YUUTEIS.

OuneHka caMoCTOATEIbHBIX MUCbMEHHBIX U KOHTPOJIbHBIX paﬁoT.

OtmMmertka "S5'" craButcs, eciii y4eHUK:

1. BBIOSTHWII paboTy 6€3 OMMOOK U HEJIOUETOB;

2) momycTui He 60JIee OJTHOTO HeJoueTa.

Otmetka "4" cTaBUTCS, €CIHM YUEHHUK BBITOJHIII pabOTy MOTHOCTHIO, HO JOMYCTHII B HEM:
1. He Goniee OTHOW HETPYOOU ONMTMOKM M OJTHOTO HEJIOUETa;

2. unu He OoJiee IBYX HEAOYETOB.

OtmMmertka "3" craBuTCS, €CIIM YYEHUK IPABUIIBHO BBIIIOJIHUI HE MeHee 2/3 paboThl UIn
JIOTTYCTHII:

1. He Gonee ABYX TPyObIX OMINOOK;

. WK He OoJjiee oJIHOM Tpy0oit M 01HOM Herpy0Ooi OMOKK U OHOTO HEJ0YETa;

. WM He boJjiee IBYX-TpeX HerpyobIX OUINOOK;

. WA OJTHOW HerpyOoil OIMOKHU U TpeX HEI0UETOB;

. WJIM TIPU OTCYTCTBUU OLIMOOK, HO NMPU HAJIMYUH YETHIPEX-TISITH HEI0UETOB.

Otmertka "2" craBUTCS, €CIIN yUEHUK:

1. momycTHII YNCIIO OMIMOOK U HEIOUETOB IPEBOCXOIAIIEE HOPMY, IPU KOTOPOH MOXKET OBbITH
BBICTaBJIeHA oricHKa "3";

2. WIN ecv MPaBUILHO BBIIOJIHUII MEHEE IIOJIOBUHBI PAOOTHI.
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