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Pabouast mporpamma coctaBieHa Ha oOcHOBe I[IpuMepHO# mporpamMmbl IO OHOJIOTHH
OCHOBHOTO 001ero obpaszoBanus U IIporpammsl ans 00meo0pa3oBaTeNbHBIX YUPESKACHUN K
KOMIUIEKTY Y4YeOHHMKOB, CO3JaHHBIX IM0J] pykoBojacTtBoM B.B.Ilaceunuka / aBt.-coct. .M.
[MansgseBa.- M.: poda, 2010. u opueHTHpoBaHa Ha HCHOJb30BaHHE ydyeOHMKa KameHckoro
A.A. buonorus. Beenenue B o0mryro 6mosoruo.9 kimace, ydeOHUK i 0011eo0pa3oBaTeIbHBIX
yupexaenuii /A.A.Kamenckuii, E.A. Kpukcynos, B.B. Ilaceunuk.- M.: J[lpoda, 2010.-
pEKOMEHJIOBaHHOTO  MuHHCTepcTBOM oOpazoBaHusi W Hayku Poccuiickoit ®Denepanum.
Konnenmus mporpaMMbl MO3BOJISIET pealn30BaTh HAMpaBlieHHWs B paboTe Mo OWONOTHH B
COOTBETCTBUU C 00pa30BaTEIbHON MPOrpaMMoii 00111e00pa30BaTEILHOTO YUPEKICHUS

[Tporpamma paccuntana Ha 70 gacoB (2 yaca B HEJIENIO)

Coaepxanue nporpaMmMsbl
BBenenue B 00111y10 0M0JI0THIO

9 kaacc
(70 uacos, 2 uaca 6 neoenio)
Paznex 1. Beenenue (3 uaca)
buomorus kak Hayka W MeETOXbI ¢ uccienoBanus [loHsTHe «oku3Hb». COBpEMEHHBIC
HAYYHBIC MPEJICTABJICHUS O CYITHOCTH JKU3HU. 3HAYeHUE OMOJIOTHYECKOM HAYKH B JICATEILHOCTH
YesoBeKa.

Pa3nea 2. Mousekyasipublii ypoBeHb (10 uacoes)

KayecTBeHHBII CKauoOK OT HEXHMBOH K JKMBOH mpupoae. MHOromosiexkyssipHble
KOMIUIEKCHBIE CHCTEMBI (OClIKM, HYKJICHMHOBBIC KHCIOTBHI, Ioymcaxapuzpsl). KatammzaTopsl.
Bupycsl.

Paznen 3. Kiterounblii ypoBenb (12 uacos)

OcCHOBHBIE T10JIOKEHUS KJIETOUHOM Teopuun. Kietka — cTpykTypHast ¥ QyHKIHMOHAJIbHAsS
enuHuIA KU3HU. [IpoKaproTHI, 3yKapruoThl. ABTOTPOQBI, TeTEpOTPODHI.

XUMHUECKUI COCTaB KJIETKH M €ero mnocTosHCTBO. CTpoeHue KieTku. DyHKIUH
OpTaHOM/IOB.

OOMeH BelecTB M IPEBpAIIEHUE IHEPIMH — OCHOBA JKU3HEAEATENbHOCTH KIETKH.
DHepreTUyecKre BO3MOXXKHOCTH KIIETKH. A’poOHOe M aHa’poOHoe apixaHue. Poct, pasButue u
KU3HEHHbIN LUK KiaeTok. OOuye MoHATUS O JIeNEeHUH KIEeTKU (MHUTO3, Melo3). Hapymenus B
CTPOCHUU 1 (PYHKIIMOHUPOBAHUH KJIETOK - OJTHA M3 MPUYUH 3a00JI€BaHUI OPTaHU3MOB.

JleMoHCTpaluss MOJIENH KJIETKH; MHUKPOIIPENapaToB MUTO3a B KJIETKaX KOPELIKOB JIyKa,
XpOMOCOM;  MOJIeNIeH-alUINKanui, WUTIOCTPUPYIOMIUX JIEIEHHE KIIETOK; pacIIeTUICHHS
MEPOKCH/Ia BOJOPO/Ia ¢ IOMOIIbI0 (PEPMEHTOB, COAEPIKAIINXCS B KHUBBIX KIIETKaX.

» JlabGopaTopHbie pabOTHI:

Ne 1.Pacmieruienue mepokcuja BOJOpOJa C MOMOIIbI0 (DEPMEHTOB, COJEPKAIIUXCS B >KHUBBIX
KJIETKaX.

Ne 2.PaccmaTpuBaHue KIETOK PACTEHHUM, )KUBOTHBIX M0J] MUKPOCKOIIOM.

Pa3nen 4. Opranusmenublii ypoBens (15 uacos)

becrionioe u monoBoe  pasMHOXKEHUE OpraHu3moB. llojoBble  KJIETKH.
OmnonorBopenue. MHauBHayanbHOE pa3BUTHE OpraHu3MoB. (OCHOBHBIE 3aKOHOMEPHOCTH
nmepegadyd  HacleACTBEHHOW — wHGopmaruu. ['eHeTnueckas  HENMPEPHIBHOCTh  KU3HH.
3aKOHOMEPHOCTH  W3MEHUYMBOCTH. HacieacTBeHHOCT M M3MEHYMBOCTH -  OCHOBA
uckycctBeHHoro otbopa. HckyccrBennwiii otbop. Cenmekmus. I[lopoma, copt. Ilpumenenue
3HaHUHM O HACJIEJICTBEHHOCTH U U3MEHYUBOCTH, UCKYCCTBEHHOM OTOOpE MPH BBIBEICHHUH HOBBIX
nopox ¥ copToB. IIpueMsl BbIpallMBaHUS U PA3BEACHUS KYJIbTYPHBIX PACTEHUN W JOMAIIHHMX
JKUBOTHBIX, yX0J1a 32 HUMH.



JleMoHCTpanys MUKpoOIpenapara SHLIEeKIeTKA U CIIEPMAaTO30M1a )KUBOTHBIX.
* JJaGoparopnas padota Ne3 «BrIsiBieHHE N3MEHYHMBOCTH OPTAaHHU3MOB.

Paznen 5. IMonyasiuuoHHO-BHI0BOI ypoBeHb (4 uaca)

Bun, ero kpurtepuu. Crpykrypa Buna. [lomymsums — ¢opma CyiiecTBOBaHUS BUAA.
DKoJorusl Kak Hayka. JKoJIoruueckue GpakTopsl: abMOTHUECKHe, OMOTUYECKHE, aHTPOIIOT€HHBIE,
UX BJIHMSHHE Ha oOpraHu3Mel. llpucnocoOneHuss OpraHu3MOB K Pa3IUYHBIM HKOJIOTHYECKHM
dakTopam.

JlemoHcTpanus TrepOapueB, KOJUICKIUN, MOJENeH, MYJSDKEH, JKHBBIX PACTCHHH U
JKUBOTHBIX.

» Jlabopatopnas padora Ne4 «/3yueHre MOppOIOrHIECKOT0 KPUTEPHUS BHIIA»

Pa3nen 6. DxocucreMHublii ypoBeHb (6 uacos)
buoneno3 wu skocucrema. buoreonenos. BzaumocBA3p  nomynasuMid - B

OuoreorieHo3e. THUITBI B3aUMOJCUCTBUS Pa3HBIX BUIOB (KOHKYPEHIIHS, XUIIHUYECTBO, CUMOHO3,
Mapa3uTU3M).

4. llenn nutanusi. OOMEH BEIIECTB, MOTOK M MPEBPAICHHE SHEPTHH B OMOrEOIICHO3E.
Ponb npousBoauteneii, morpedureneit u pazpymureneii OpraHM4eckux BEIIECTB B IKOCHCTEMax
Y KPYrOBOPOTE BEIIECTB B MPUPOJIC.

HckyccTBeHHBIE OUOIIEHO3BI (arposKkocucTemMbl). OCOOEHHOCTH arpodIKOCHUCTEM.
DKOJI0ru4ecKasi CyKLeccusl.

JleMOHCTpalusg  KOJUICKIMM, WJUTIOCTPUPYIONINX OSKOJIOTMYECKHE B3aUMOCBS3U B
OuoreoleH03ax; MOJeNel IKOCUCTEM.
* Okckypens Nel «Dkckypeus B OMOTreoLeHo3».

Pa3pnen 7. buocdepuslii ypoBens (4 uaca)

buocdepa u ee cTpykrypa, CBOCTBA, 3aKOHOMEPHOCTU. KpyroBOpoT BEIIECTB U YHEPTUU
B Ouocdepe. OBomonus Ouocheprl. BrusHHe nesTenbHOCTH 4YeloBeKka Ha Ouocdepy.
DKOJIOTHYECKUE KPU3HCHL. PalinoHaabHOE MPUPOI00Ib30BaAHNE.

JlemoHcTpanus Moaeneii-anmnukauuii «buocdepa u yenosex ».

Paznen 8. OcHoBbl yuenus 06 3Bosonuu (9 uacos)

OCHOBHBIE TOJIO)KEHUS TEOPUU SBOJIOLMHU. JIBIDKYIIME CHJIBI SBOJIIOLUU:
HACJIEJCTBEHHOCTh, HW3MEHUYHUBOCTh, OOph0a 3a CYIIECTBOBaHHE, ECTECTBEHHBIH OTOOp.
Pe3ynbraThl 3BOJIIONKMK: MHOTO00Opa3ue BUJIOB, MPUCIIOCOOJICHHOCTh OPraHU3MOB K Cpejie OOUTaHusl.
[TpucnocoOiaeHHOCTh M €€ OTHOCUTENbHOCTh. (OOpa3zoBaHHME BHUJIOB — MHKPOIBOJIOLUS.
Maxpo3BOIIOLIHS.

JleMOHCTpanus JKMBBIX pAacTeHUH ©  KUBOTHBIX, TrepOapreB W  KOJUICKIHUH,
WITIOCTPUPYIOIIUX U3MEHYMBOCTh, HACJIEICTBEHHOCTb, TPUCIIOCOOICHHOCTD, PE3YJIbTaThI
UCKYCCTBEHHOT'O 0TOODpA.

* Okckypeust Ne2  «IIpuunHbl MHOrooOpa3usi BUAOB B IPUPOIEY.
+ JlaGoparopHas pabota Ne5 «/3ydyeHune najgeoHTOIOrHYECKHX J0KA3aTEILCTB SBOIIOLUNY.

Pa3nen 9. Bo3HukHoBeHHe U pa3BuTHE KU3HU (7 uacos)
Barnsasl, TMIIOTE3bl U TEOPUU O MPOUCXOXKACHUU KU3HU. KpaTkas ucropus pa3BuTUs
OpraHMYecKoro Mupa. JlokasareabcTBa 3BOJIOLUH.
JleMoHCTpanust OKaMeHeNn0CTel, OTIeUaTKOB, CKEJIETOB O3BOHOYHBIX JKUBOTHBIX, MOJIETIEH.
* Okckypens Ne3 «Okckypeust B KpaeBequeckuil mysel r.HoBomockoBckay



®opMbI U CpeacTBA KOHTPOJISA

B paboueii mporpamme mpeaycMOTpeHa cucTeMa (GOpM  KOHTPOJsSE YPOBHs
AOCTH/KeHMH y4amuxcs. B cTpykType mnporpamMMbl IPOBEPOYHBIE CPENCTBA HAXOIATCS B
JIOTMYECKOH CBSI3U C coOjep)kaHHeM ydyeOHoro marepuana. Peanuzanus MexaHuU3Ma OLCHKH
YPOBHSI OOYYEHHOCTH TPEAINOJaraeT CHUCTEMaTH3alMi0 W 0000IIeHne 3HAHUH, 3aKperieHHe
YMEHHMH U HaBBIKOB; IIPOBEPKY YPOBHsI YCBOCHHUS 3HAHUU W OBJIAJICHUS YMEHHUSAMH U HAaBBIKAMU,
3aJJaHHBIMH KaK IJIAHUPYEMbIE Pe3yJIbTaThl 00yUEHUSI.

JUi KOHTpOJISL YpOBHS JOCTMXKEHUH YYalMXCsl MCIOJIb3YIOTCSl TakMe BUABI U (OPMBI
KOHTPOJISI KakK IPEIBAPUTEIbHBIN, TEKYIIUH, TEMaTHUECKUI, WTOTOBBIH KOHTPOJb; (HOpMBI
KOHTpoJs: AU depeHnpoBaHHbI HMHIMBUAYAIbHBIH MUCBMEHHBIH ONPOC, CaMOCTOSATENIbHAsS
npoBepouHas paboTa, TECTUpPOBaHHE, OHMOJIOTMYECKHH JTUKTAHT, NHCHhMEHHBIC OMAIIHHE
3aJlaHUs, AaHaJIM3 TBOPYECKHX, MCCIEIOBATENbCKUX pabOT, pe3yibTaTOB  BbBIIOJIHEHUS
JTUATHOCTHYECKUX 3aJaHUid yueOHOTro MocoOust win pabodeid TeTpa.

Jig  Tekylero TeMaTU4eCKOro KOHTPOJIsI M OLEHKM 3HAaHWM B CHCTEME YPOKOB
IPEIYyCMOTPEHBI TECTUPOBAHHE, OMOJOTMYECKHE AWKTAaHTHI W ap. Kypc 3aBepmaroT ypokw,
HO3BOJISIOIIME OOOOLIMTh M CUCTEMATH3MPOBATh 3HAHMS, a TakXe IPUMEHUTb YMEHHS,
nproOpeTeHHbIE TPU U3YYCHUN OUOJIOTHH.

CamocrosiTesibHbIe Pa00THI (TECTUPOBAHUE)

1. o teme: «MoueKyIsIpHBIA YPOBEHb OPraHU3ALNU KUBOW IPUPOJIBI»

2. o teMe «KJIeTOUHBI YpOBEHb OpraHUu3aluu )KU3HI

3. no teme «OpraHu3MeHHbIN YPOBEHb OpraHU3aluy 5KUBOT0»

4 no TeMe «IKOCUCTEMHBIN YPOBEHb OPraHU3ALUN KUBOT0»

5. mo temam «OCHOBBI yueHus: 00 IBOIIOLUNY», «BO3HUKHOBEHHUE U pa3BUTHE KU3HU Ha 3eMIIe»
6. TectupoBanue 3a Kypc 9 kiacca

JlabopaTopHbie padoThl

JlaGopatopHas pabota Nel «PacmieruieHue mnepokcuaa BOJOpoJa € MOMOLIbI (PEpMEHTOB,
COJIEPIKALINXCS B AKUBBIX KJIETKAX»

JlaGopatopHas pabota Ne2 «PaccmarpuBaHue KJIETOK PaCTEHUH, )KUBOTHBIX 110 MUKPOCKOIIOM)
JlaGopaTtopHnas pabota Ne3 «BplIsiBiieHHE U3MEHYUBOCTH OPTraHU3MOBY

JlaGopatopHas pabota Ned «M3yyeHne MOp(OI0ruyeckoro KpuTepus Buaa»

JlaGopaTtopHnast pabota Ne5 «M3yueHue naaeoHTOIOTUUECKUX TOKA3aTeIbCTB IBOJIOIII

Yyeono-memamuueckuir nnan

Pazoenvt u memwt Kypca Aemopckasa npozpamm B.B. Paobouaa npozpamma
Ilaceunuka

Pa3zpnen 1. BBenenue 24 34
Pa3nen 2. MonexynsapHbIi 104 104
YpOBEHb
Pazpnen 3. Knetounsrit 1549 124
YpOBEHb
Pa3nen 4. Oprann3MeHHbIN 144 154
YpOBEHb
Pazmen 5. IlonmynsuuoHHO- 34 44
BHJIOBOM YPOBEHb
Pazgen 6. DxocucreMHbIN 84 64
YpOBEHB
Paznen 7. buochepnsrii 49 44
YPOBEHb
Pasznen 8. DBosronus 74 9y
OpraHUYECKOro MUpA.




Pasnen 9. Bo3HukHOBeHUE U 74 74
pa3BUTHE )XKU3HU Ha 3emiie

Hroro: 70 gacoB 70 yacoB

TpeOoBaHusi K YPOBHK) MNOATOTOBKH YYALIUXCSH

B pesynbraTe u3yuenus O6uosnoruu paszaena «BpeneHue B oOuIyro OMOJIOTHIO» OOydaroluecs
JIOJIKHBI

3HATH/IOHUMATH:

- OCHOBHBIE TTOJIOKEHUSI OMOJIOTHUECKUX TEOpUl (KJIETOYHAs, SBOJIIOLMOHHAs Teopus Y.
Hapeuna); yuenue B. W. Bepnaackoro o Ouocdepe; cymHocTh 3akoHOB . Menpaens,
3aKOHOMEPHOCTEN N3MEHYMBOCTH;

- CTpoeHHE OMOJOTMYEeCKHX OOBEKTOB: KJIETKH; F€HOB M XPOMOCOM; BHJIA U SKOCHUCTEM
(cTpykTypa);

- CYIIHOCTh OWOJIOTMYECKUX TMPOILIECCOB: Pa3MHOXKEHHUE, OIUIOJAOTBOPEHHUE, NEHCTBUE
HCKYCCTBEHHOT'O M €CTECTBEHHOTO OTOOpa, (OpMHUpPOBAHUE MPHUCTIOCOOICHHOCTH, 00pa3oBaHUe
BUJIOB, KPYTOBOPOT BEILIECTB U MPEBPAIIEHHE YHEPTUN B IKOCUCTEMaxX u duocdepe;

- BKJIAJ] BBIJAIOUIUXCS YUCHBIX B Pa3BUTHE OMOIOTMUYECKON HAYKU;

- OMOJOTMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

yMeThb:

- OOBACHATH: poib Ouonoruu B (OPMHUPOBAHWM HAYYHOTO MHUPOBO33PEHUS; BKIIA]
OHOJOTHYEeCKUX Teopui B (OPMUPOBAHHE COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBI MHPA;
€IMHCTBO KMBOH UM HEKHBOW NMPHUPOJIBI, POJCTBO KUBBIX OPTaHU3MOB; OTPHUIIATEIBHOE BIMSIHUE
QJIKOTOJIsl, HUKOTHWHA, HAPKOTUYECKUX CPEJCTB HA pa3BUTHE 3apOjbIlIa 4eJIOBEKa; BIUSHUE
MyTarecHOB Ha OpPraHU3M YEJOBEKa, 3KOJOTMYECKMX (DAaKTOPOB Ha OPraHU3MbI; B3aUMOCBS3U
OpPraHU3MOB U OKPY’KaIOILEH Cpe/bl; MPUYUHBI SBOIIOIUH, U3MEHSEMOCTH BUIOB, HAPYIICHUN
pa3BUTHS OPTaHU3MOB, HACIIEACTBEHHBIX 3a00JI€BaHUM, MyTalWd, YCTOWYMBOCTH M CMEHBI
9KOCUCTEM; HEOOXOAUMOCTH COXpPaHEHHSI MHOT000pa3us BUIOB;

- peuatb 3JeMEHTapHble OWOJIOTMYECKHE 3a/ladM; COCTaBISATh AJIEMEHTapHbIE CXEMBbI
CKpELIMBaHUS U CXEMbI IIEPEeHOCa BELIECTB U SHEPTUH B IKOCHCTeMax (L€ MUTaHUS);

- OMNMCBHIBATh 0CO0EH BUIOB 1O MOP(OIOTHYECKOMY KPUTEPHIO;

- BBISBIIATH IPUCTIOCOOJIEHUS] OPraHU3MOB K cpesie OOMTaHMs, UCTOYHUKH MYTAareHOB B
OKpYyXarollen cpejie (KOCBEHHO), aHTPOIIOT€HHbIE H3MEHEHUSI B 9KOCUCTEMAaX CBOEH MECTHOCTH;

- CpaBHHMBaTh: Ouoyorudyeckue OOBEKTHl (Tena KMBOM W HEXHMBOH HPUPOIBI IO
XUMHYECKOMY COCTaBy, 3apOJBIIIM YeJOBeKa W JPYTMX MIIEKONMUTAIONUX, TPUPOIHBIC
HKOCHCTEMBl M  arpo’KOCHUCTEMbI CBOEHl MECTHOCTH), TMpolecChl (eCTECTBEHHBIH U
UCKYCCTBEHHBI OTOOp, MOJIOBOE U OECHojioe pa3MHOKEHHE) U JeNlaTh BBIBOJBI Ha OCHOBE
CpaBHEHMS;

- QaHAJTM3UPOBATH U OICHUBATH PA3JINYHBIC TUTIOTE3bI CYIIHOCTH KU3HH, IPOUCX0XKICHHS
KHU3HHU U 4eJOBeKa, I100aJbHble SKOJIOIHYECKHe MPOOJIeMbl U MyTH MX PELICHUs, MOCIeACTBUS
COOCTBEHHOM JIEATENILHOCTH B OKPY>KaIOIIEH Cpejie;

- U3y4aTh U3MEHEHUS B 3KOCHCTEMaX Ha OMOJIOIrMYECKHX MOJIENsX;

- HaXOIUTh WHPOPMANUI0O O OHOJOTHYECKHUX OOBEKTaX B Ppa3IMYHBIX HCTOYHUKAX
(yueOHBIX TeKcTaX, CHpPAaBOYHHMKAX, HAYYHO-TIONMYJSPHBIX H3JaHMUAX, KOMIIBIOTEPHBIX 0a3ax
JaHHBIX, IHTEpHET-pecypcax) U KpUTHUECKHU €€ OIICHUBATh;

- HCIIOJIb30BaTh NPUOOPETEHHBIC 3HAHUS M YMEHHUS B NPAKTHUECKOW NESATEIBbHOCTH U
MOBCEIHEBHON JKM3HM JJsi:  COOMIOJEHHs Mep NpO(UIAKTUKA  BHUPYCHBIX U JPYTUX
3a00JIeBaHU, CTPECCOB, BPEIHBIX TNPHUBBIYEK (KYpEHHUE, aJKOTOJIU3M, HApKOMaHMA); MpPaBUI
MOBEJICHUST B TPHUPOJHON Cpele, OKa3aHWs MEepBOM MOMOIIM TpPH TMPOCTYIHBIX U JPYTUX
3a007IeBaHMAX; OLEHKH OTHYECKUX aCHEeKTOB HEKOTOPHIX MCCIEJOBaHUN B  00jacTu
OMOTEXHOIOTHH (KJIOHMPOBAaHUE, NCKYCCTBEHHOE OTUIOJOTBOPEHHUE).







KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE

Ne K2C Ha3Banue pasaesia, TeMbI IlnannpyemMbie pe3yabTaThl 00y4eHHs DopMbI U OdopynoBaune Hara /3
n/n YPOKOB cpeacTBa
KOHTPOJIA
3HAHUIA,
yMeHuii, Ilnan. | ®akr.
HABBIKOB
Paznen 1. Beenenne (34.)
1 ¥Ypoxk 1. CraproBas Oecena MynbTUMEAUIHBIHI §1
KOHTpOJbHas paboTa. IPOEKTOpP,
111 buosnorus - Hayka 0 )KU3HU. MHTEpaKTUBHAS
[lepBUYHBIIT HTHCTPYKTAXK JIOCKa, IIPEe3eHTalus
NOT-014-2018 Wucrpykunu o Th
2 Ypok 2. Metosl JlaBatp onpejenenue NOHATHIM HayYHbIH MeTol. |Oecena MynbTuMeAUIHbBIN I1.2
HCCIICIOBAHMS B OMOJIOIHU Ha3biBaTs CBOHCTB XKHBOTO. IPOEKTOP,
112 OnuceIBaTh MMPOSABJICHUC CBOUCTB KUBOI'O. I/IHTepaKTI/IBHaH
Pa3znnuate nporecchl 0OMeHa y JKUBBIX OPTraHU3MOB
U B HE)KUBOU IIPUPOJE. MOCKa, IIPE3CHTalNA
Boigeasitb 0COOEHHOCTH Pa3BUTHSI JKUBBIX
OpraHmu3MoB.
* loka3bIBaTh, YTO ’KUBBIE OPTaHU3MBI- OTKPHITHIE
CHCTCMBEI.
OcHOBHbIE NOHATHSA . HAYYHBIN METO/1, HAYYHBIN
(1)aKT, OKCIICPUMCHT
3 113 Ypok 3. CynmHOCTb )XKH3HU U | /laBaTh onpeae/ieHHe OHATHIO XKH3Hb. Oecena MynbTUME THIHHBII §3
CBOMCTBA JKHBOTO HasbiBaTh cBOMCTBa HKHUBOTO. TPOEKTOP,
OnuceIBaTh MPOSABJICHUC CBOUCTB KUBOI'O.
WHTEpaKTUBHAs

Pa3znmuarte nporeccbl 0OMeHa y JKUBBIX OPTaHU3MOB
Y B HE)KMBOU MPUPO/IE.

Boigeasith 0COOEHHOCTH Pa3BUTHSI JKUBBIX
OpTaHU3MOB.

* loka3bIBaTh, YTO KUBBIE OPTAHU3MBI- OTKPHITHIE
CHCTEMEL.

OcCHOBHBIE TOHATHSA

Kuznb OTkpbITas cucreMa.

AOCKa, NpE3CHTAUA




Pasznea 2. MoJgiekyasipubiii ypoBerb (10 4.)

4(1)

Ypok 1. YpoBHu
OpraHu3aly KUBOU
npupoiel. O0mas
XapaKTEePUCTHKA
MOJIEKYJISIPHOT'O YPOBHS.

I[puBoaNTH MPUMeEPHI OHOTIOUMEPOB.
Ha3spiBaTh:

YPOBHU OPTaHU3ALUH )KU3HHU 1 3JIEMCHTHI,
oOpasyromme ypoBeHb.
OnpeneJsiTh NPUHAUICKHOCTh OMOJIOTHIECKUX
00BEKTOB K YPOBHIO OpPTraHM3aIHH.
BoieasiTe rpynmnsl NOJMMEPOB U HAXOAUTH
pa3Iu4ume MexXJy HUMH.
PackpbIBaTh CyIIHOCTH NPUHIUIA OPTaHU3aUU
OMOIOIUMEPOB.
OOBACHATH, TOYeMy O€JIKH, HYKJICHHOBBIE KUCIIOTHI,
YIJIEBOBI M JIMIHBI SBILSIFOTCS] OHOTIOIMMEPaMH
TOJIBKO B KIIETKE.
OcHOBHBIC IIOHATHSA

Monomep Ilonumep buononumep

MPOLIECCHI, TPOUCXOASAIINE HA MOJICKYIIPHOM ypPOBHE;

becena, pabora
0 KapTOYKaMm

MynbTUMe IUHHbBINA
MIPOEKTOP,
WHTEpaKTUBHAS
JIOCKa, TIPEe3eHTaIUs

§1.1

5(2)

Ypoxk 2.. YrieBosl

IIpuBOAUTHL MpUMePBI BELIECTB, OTHOCAIINXCS K
yrneBogam Ha3bpiBaTh:

OprannyecKkre BenIecTBa KIETKH;

Kietku, TkaHM, OpraHbl, 60TaThIe YIIICBOAAMH.

Xapakrepu3oBarhb:

buosornueckyo posb yriieBoJI0B;
*KaaccupuumpoBaTh yIriaeBOs 10 TPYIIAM.

OcHOBHBIE MIOHATHSA

Yrnesosl

NunuBunyansH
bIi OTIIPOC

MynpTUMEAUAHBIN
MPOEKTOP,
WHTEpPAKTUBHAS
JIOCKa, Mpe3eHTaIus

§1.2

6(3)

Ypoxk 3. Jlunuasl

IIpuBoANTHL MPUMEPHI BEIIECTB, OTHOCSIIMXCS K
JUTATAM.

HaspiBaTh:

OpraHnyecKre BEMecTBa KICTKH;

Knetku, TkaHH, OpraHel, OOraThie THITATAMA
XapakTepu3oBaThb:

Buomornueckyro poib JTUITHIOB.
*KnaccuuMIupoBaTh yriieBO bl 1O TPYIIIaM.
OcCHOBHbIE TOHATHS

UIunuzaet  I'opmoHBI

Oecena

MynsTUMEIUAHBIN
MPOEKTOP,
VMHTEpPAKTUBHAS
JIOCKa, Mpe3eHTaIUs

§1.3

7(4)

Ypoxk 4. . CoctaB u
CTpOoeHHUe OEKOB

Ha3spiBaTh NpoIyKTHI, OOTaTHIE OENKaMu.

¥Y3HaBaTh IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIbI
Oeka.

Ha3sbiBaTh:

CBs13b, 00pa3yIONIYI0 IEPBUYHYIO CTPYKTYPY OenKa;

becena,
BbIOOpOYHAS
MpOBEpPKa
TeTpajen

MynpTUME AIUAHBIA
MPOEKTOP,
WHTEPAKTUBHAs
JIOCKa, Mpe3eHTaIUs

§1.4




BemectBo- MoHOMEp OeJIKa.

Xapakrepu3oBaTh YPOBHU CTPYKTYpPHOI
OpTaHH3aIiK OEIKOBOH MOJIEKYIIBL.

*OnuchbIBaTh MEXaHU3M JICHATypany OenKa.
*OnpeneJasiTh MIPU3HAK JACJICHAS OCTKOB Ha TPOCTHIC 1
cioxHble. OCHOBHbIE TOHATHS

Benxu (mpotennsl, monmnentuasl) [moOyma.
Henarypanys

8(5)

Ypok 5. OyHKIIUN OEITKOB

HasbiBath QyHKIMN OSIIKOB.
OnuceIBaTh NPOSBIEHUE CTPOUTENBHOM,
PEryJIATOPHON M SHEepreTnieckor GpyHKunit
OpPraHUYECKUX BEIIECTB.
JlaBaTh omnpenesieHre OCHOBHBIM MOHSITHSIM.
IIpuBoaUTHL NpUMePHI OEIKOB, BHIOTHSIOIINX
pa3nuyHbIe (HYHKIHH.
OO0BSICHATH IPUIUHBI MHOT'000pa3us (yHKITHiA
6erKoB.
XapakTepu3oBaTh NpOsBICHHE QYHKINH OSIKOB.
OO0BACHATH, TOYEMY OCITIKH PEIKO HCIOIb3YIOTCS B
Ka4yeCTBE MCTOYHNKA SHEPTUH.
OcHOBHBIE IIOHATHA

Depment  ['opmoH

buonornuecku
U IUKTAHT

MynbTuMe IUHHbBINA
MIPOEKTOP,
WHTEpaKTUBHAS
JIOCKa, TIPE3EHTAIUSA

§1.5

9(6)

Ypoxk 6. Hyknennosbie
KHCIIOThI

JlaBaTh NoJIHOe HA3BaAHUE HYKJICMHOBBIM KHCIIOTaM
JIHK u PHK.

HaspiBaTh:

HaxoxaeHne monekynsl JIHK B kiretke;

MOHOMEp HYKJIEHHOBBIX KUCIIOT.

Hepeuncasity Buas! Monekyn PHK n ux gyskimii.

Jloka3pIBaTh, 4YTO HYKJICMHOBBIE KUCIIOTHI-
OmoTnOIMMEpEIL.

*CpasuuBatb crpoerue Mosiekyn JJHK u PHK.

OcHOBHBIC IIOHATHSA

HyxenHoBbIE KUCIIOTBI

Bri6opounast
poBepKa
TeTpajeu

MynbTUMEANIHBIHI
MIPOEKTOP,
MHTEpaKTUBHAs
JTIOCKa, TIPE3EHTaIUS

§1.6

10
(")

Ypok 7. AT® u npyrue
OpraHMYEeCKHUE COEAMHEHUS
KJIETKH

Ha3bIBaTh CTPYKTYpHbIC KOMIIOHEHTHI U (DYHKITUIO
ATO.

OnuceIBaTh MEXaHM3M OCBOOOXKIEHUS U BBIIEIEHUS
JHEpPTHUH.

*TIpUBOAUTH MPUMEPbI )KUPOPACTBOPUMBIX U
BOZIOPACTBOPUMBIX BUTAMHHOB.

OO0BbACHATD, TOYEMY CBSI3U MEXY OCTaTKaMH
(hocdopHOI KUCITOTHI Ha3BIBAIOTCS

MaKpOSPIruiCCKUMU.

becena

MynsTUMEIUNHBIN
MPOEKTOP,
WHTEPAKTUBHAs
JIOCKa, Mpe3eHTaIUs

§1.7




XapakTepu3oBarhb:
omonornueckyto poias ATO;
*poJIb BUTAMHUHOB B OPTaHH3ME.
OcHoBHBbIe NOHATHA MaKkpo3pruyeckas cBsi3b

11 Ypok 8. buonorudeckue | Bocnpoussoauts onpeesenue cieayiommx TecrupoBanu | MynbTUMEIUNHBIN §1.8
(8) KaTaIH3aToPBL. TEPMHHOB: (PEPMEHT KaTalIu3, KaTalInu3aTop. e COOPHHK IIPOEKTOP,
IIpuBOAMTHL MPHUMeEPHI BEIIECTB- KATaIN3aTOPOB.
JlaGopatopras_paGora Ne 1 | PHPoA PHMEPDI BEt P TECTOBBIX WHTEepaKTUBHAS
IepeuncasTh HakTOPHI, ONPEALSILIIOIIE CKOPOCTh ",
«PacmenneHne HNCPOKCUIA | xymuuecKuxX PEAKIIHIA. 3aJaHuU 1A OO0CKa, NpE3CHTaluA
BOJOpOaa C NOMOIIBIO | OnuchIBATH MEXAaHU3M y4acTHs KaTalu3aTOPOB B TEMATHUYCCKOI I/IHCprKTI/IBHLIe
(DEPMEHTOB, COJIEPIKAIIUXCS | XMMHYCCKUX PEAKIHUSIX. O M HITOTOBOTO | KapThl , IEPEKHUCh
B JKUBbIX KiIeTKaxy» Texympii | OOPACHATH, noueMy GOMBUINHCTEO EPMEHTOB NpH KOHTPOJIS BOJIOPO/IA, CBIPOA
BBICOKOH TeMIIEpaType TepsieT KaTATUTHYCCKUC o
uHcTpykTak MOT- 042-2018 | "= PALYpe Tep TECT KapTodens, BapeHbIN
*TloKka3aTh BIMSIHUE BUTAMUHOB. Onosorus KapTo(eb.
Hcnonp3oBaTh 1abopaTopHyo paboTy uIs OCHOBHas
JOKa3aTeNbCTBA BBIIBUTAEMBIX IIPEIIIOI0KCHHIA; mKoa l B2 ¢
apryMeHTHPOBATD [OIYYCHHBIC PE3YIIbTATHL. 8-13
OcHOBHBIC IIOHATHSA
Karanuz Karanusatopsl @epMeHT AKTUBHBIN LIEHTP
*KodepmeHr
12 2.1 VYpok 9. Bupycsl JlaBath onpejenenue TepMUHY HaPa3uT. Beibopounass | MynbTuMeuitHbIi §1.9
(9) IepeuncasiTb MPH3HAKA KUBOTO. npoBepKa IPOEKTOp, OBT
IpuBoauTH IPpHUMeEPHI 3200JI€BaHMUIT, BEI3BIBAEMBIX N
BupycaMu TeTpajen WHTEPAKTUBHAA §1.1-
JIOCKa, IPEe3eHTalUs 1.8

OnuceiBaTh UKJ PA3BUTHsI BUPYCa.
Boigeasite 0COOEHHOCTH CTPOCHHS BUPYCOB.
Jloxka3pIBaTh:
YTo BUPYCHI - 3TO )KUBBIC OPTaHU3MBI,
YTo BUPYCHI - BHYTPHUKJICTOYHBIC MTAPA3HUTHI.
OcHOBHBIE IOHATHS

Kancun IMapasur.

13
(10)

Ypok 10. Ob6obmaromuit
YPOK o TeMe
«MonexynspHbsli  YpOBEHb
OpTraHu3alnu JKUBOH

.YMETh CUCTCMATU3UPOBATD, O606H_IaTB
3HaHH.
PabGorath ¢ TecTamu.




MIPUPOIBI»

Pasznea 3. Kiierounblii ypoBennb (12

q.)
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VYpoxk 1. OcHOBHBIE
MOJI0KEHUS KJIETOYHOM
TEOPUHU.

IIpuBoANTHL NPpUMePBI OPraHU3MOB, IMEIOLIUX
KJIETOYHOE U HEKJIETOYHOE CTPOEHUE.
Ha3biBaTh:
JKU3HEHHBIE CBOWCTBA KIIETKH;
MOJIOXKEHHUS KJIETOYHON TEOPHUH.
Y3naBaTh KIETKH pa3IHYHBIX OPraHU3MOB.
Haxoauth B 0HOJI0rHYeCKHX CJIOBAPAX U
CIPABOYHHMKAX 3HAYCHHE TEPMUHA TEOPHUSL.
OO0BsICHATH OOMIHOCTH MPOUCXOXKICHIS PACTCHIH U
JKUBOTHBIX.
Jloxa3bIBaTh, 4TO KJIETKA - )KUBAs CTPYKTYpa.
*CamocToATebHO GOopMYJIHPOBATH ONpe/ieeHUE
TEePMHHA LIUTOJIOTHSL.
JlaBaTh OLEHKY 3HAUCHUIO OTKPBITUS KIETOYHON
TEOpHH.
OcHOBHBIC IIOHATHA

*[{uTomorus.

Oecena

MynbTuMe IUHHbBINA
MIPOEKTOP,
MHTEpPAKTUBHAs
JIOCKa, TIPEe3eHTaIUs
HNHCTpYKTUBHBIE
KapTbl, MUKPOCKOIIBI,
MUKpOTpenapaThl
JKuBoTHaAss  KJIETKa,
PacturensHas xieTka

§2.1

15
()

211

VYpok 1. OcHoBHBIE
IOJIO’KEHHUS KIIETOUHOM
Teopuu. XUMUYECKHNA COCTaB
KIIETKH.

IIpuBoANTHL NPpUMeEPBI OPraHU3MOB, MIMEIOLINX
KJIETOYHOE U HEKIIETOYHOE CTPOEHUE.

Ha3zpiBaTh:

JKU3HEHHBIE CBOWCTBA KIIETKH;

I0JIO’KEHUS KJIETOYHOU TEOPUHU.

Y3HaBaTh KJIETKH pa3IMYHBIX OPTaHU3MOB.
HaxoauTh B 6M0JI0rHYeCKUX CJI0BAPSAX U
CIPAaBOYHMKAX 3HAUYCHHE TEPMUHA TEOPHUSI.
OO0BsICHATH OOIIHOCTH POUCXOXKICHHS PACTCHUH U
KHUBOTHBIX.

Jloka3bIBaTh, 4TO KIETKA - )KUBAsl CTPYKTYpa.
*CaMocTosTeIbHO GOPMY/JIUPOBATH ONPEICIICHUE
TE€PMHHA LIUTOJIOTHSL.

JlaBaTh OLEHKY 3HAUEHUIO OTKPBITUS KIETOUYHON
TEOPHHU.

OcCHOBHBIE IOHATHSA

*[{uTomorusl.

HCH B
TeTpa-
b1y

10




16
(3)
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VYpoxk 3. Knierounas
MemOpana. Sapo.
XpOoMOCOMHBIN HAbOP

Pacno3naBaTh M onucHIBATH Ha TabnuIax

KJICTOYHYIO MEMOpaHy.

Ha3piBats:

Crtoco0bI TPOHNKHOBEHHUIO BEIIECTB B KIIETKY;

OYHKIIUH KICTOYHON MEMOPaHEI.

OnuceIBaTh XMMHYECKOE CTPOCHHE, CTPOCHHE

KJICTOYHOM MEeMOpPaHBL.

XapakTepu3oBaTh QYHKIMN KICTOYHOH MEMOpPaHbI.

*[IporHo3upoBaTh MOCIEACTBHS yIaleHUs

Pa3IMYHBIX OPTraHOUIOB U3 KIETKH

OnuchIBaTh MEXaHNW3M IMHOLMTO3a U (harazurosa.

OcCHOBHBIE IIOHATHSA

Xumnueckuit cocraB Opranouss! Lluromnnazma
[MimeBapuTenpHas BaKyolb

becena,
WHUBUIyaJIbH
BIi OTIpOC,
KapTOYKH.

MynbTUMe IUHHbBINA
MIPOEKTOP,
WHTEpaKTUBHAS
JIOCKa, TIPEe3eHTaIUs

§2.2,
2.3

17
(4)

212

VYpoxk 4. DI1C. Pubocomsr.
Kommiekc 'onbaxu.
JInzocombl. MUTOXOHIpUH.
IInactungel.

'Y3HaBaTh 110 HEMOMY PHUCYHKY CTPYKTYPHBIE
KOMITOHEHT SI/Ipa.

OnuchIBaTh 10 TAOIHUIE CTPOCHHUE SAAPA.
AHAJIM3HPOBATH COJCPXKAHUE MPETAraeMbIX B TEKCTE
OnpeneseHnit OCHOBHBIX TIOHATHUH.

YcTraHaBIMBaTh B3aMMOCBSI3b MEXKTy OCOOCHHOCTSIMU
cTpoeHus ¥ QYHKLMH siIpa.

*OQO0BACHATH MEXaHN3M 00Pa30BaHUS XPOMOCOM.
*OnpeaeJasTh HAOOP XPOMOCOM Y pa3IMIHBIX
OpraHW3MOB B raMeTax U B COMaTH4YEeCKUX KIIETKaXx.
OcHOBHBIEe NOHATHSA IpaHysIpHast u raagkas OIIC,
ITM30COMBI, MUTOXOH/IPHUH, KPUCTHI, MaTPHKC,
XJIOPOIIIIACTBI, IPaHbl, CTPOMA.

NunuBunyansH
bIi OTIpoC,
Oecena,

MynpTUMEAUHHBINA
MPOEKTOP,
WHTEpPAKTUBHAS
JIOCKa, Mpe3eHTaIus

§2.4,

18
()

212

Ypoxk 5. Kiterounslii neHTp.
Opranouibl IBUKEHUS.
Paznuums B ctpoennn
KJIETOK MPOKapHOT U
sykapuot. JlaGoparopHas
padora Ne 2
«PaccmaTpuBaHue KIETOK
pacTeHM, ’KUBOTHBIX MO
MHKPOCKOIIOM». TeKymui
uHcTpyktax MOT-042-2018

Pacno3HaBaTh M OIMCHIBATH HAa TA0JIUIIaX OCHOBHBIE
YaCTH M OPTaHOUIBI KJIETOK SYKapHOT.

Ha3spiBaTh:

OpTaHOH[IBI ITUTOTUIA3MBL;

(hyHKIIMK OPTaHOUIOB.

OTanYaTh MO0 CTPOSHUIO MIEPOXOBATYIO OT IIaJIKOK
OIIC.

XapakTepu30BaTh OPTaHOUIBI KJIIETOK 3YKapHOT IO
CTpOCHI/IIO Y BBITIOJIHACMBIM q)yHKLH/IHM.
*TIporHo3upoBaTh MOCIEACTBYS YAAICHUS
pa3J’lI/I‘-IHBIX OpFaHOI/I]lOB U3 KIJIICTKH.

OCHOBHBIE TIOHATHSA

Opranoubt

[{uronnazma

Bri6opounas
IIPOBEpKa
Tepajen

MynbTUME AMITHBIA
IIPOEKTOP,
MHTEpPaKTUBHAs
JIOCKa, TIpEe3eHTalUs

§2.6,
2.7

11




19
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212

Ypok 6.. Accumumnsuus u
JIACCUMUJISALIHS.
Mertaboau3m. Turbl
[MUTAHUS KIETKH

PacnosHaBaTh W ONMCBLIBATHL Ha TaOJIHMIIaX OCHOBHBIE
YacTH U OPTaHOUABI KJIETOK 9YKapHOT.
HaspiBaTh:
OPTaHOM/IBI IINTOILIA3MBI;
(hyHKIMH OPTaHOWIOB.
OTiIMYaTh 0 CTPOEHUIO IIEPOXOBATYIO OT INIAIKON
SIlC.
XapakTepu30BaTh OPTaHOUIBI KIETOK 9yKapHOT 110
CTPOGHHMIO ¥ BHIIIOJIHAEMBIM (DYHKIIUSIM.
*IIporHo3upoBaTh MOCIEICTBUS yIaNCHUI
Pa3NUYHBIX OPTAaHOUIOB U3 KIETKH.
OcHOBHbIE NOHATHS

Opranouas! [lutomnasma

becena,
WHUBUTyaJIbH
bIN OIIPOC

MynbTUMe IUHHbBINA
MIPOEKTOP,
WHTEpaKTUBHAS
JIOCKa, TIPEe3eHTaIUs

§2.8

20
(7)

212

Ypoxk 7. DOHepreTuueckuit
0oOMEH B KJIETKE

Pacno3naBaTh M ONMCHIBATH Ha Ta0JIMI[AX OCHOBHBIC
YacTH ¥ OPTaHOWABI KJIETOK 9YKapHOT.

Ha3zpiBaTh:

OPTaHOM/IBI IIUTOILIA3MBI;

(hyHKITH OPTaHOHIOB.

IIpuBOAUTH IPUMEPHI KIETOYHBIX BKIFOUCHUH.
OT1nyaTh BUIBI IUTACTHI PACTHTEIBHBIX KICTOK.
XapakTepu30BaTh OPTaHOUIBI KIETOK 9yKapHOT 110
CTPOEHHMIO M BBIIIOJIHIEMBIM (DYHKIUSIM.
*IIporHo3upoBaTh MOCICICTBUA yIaNCHUI
Pa3IUYHBIX OPTAHOUIOB U3 KIETKH.

OcHOBHBIE MIOHATHSA

Kpuctel I'panbl Hutockener LenTpuons

TectupoBanue

MynpTUMETUAHBIN
MIPOEKTOP,
MHTEpPAKTUBHAs
JIOCKa, MPE3eHTaIUA

§2.9

21
(8)
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Ypok 8. dorocunTe3

JaBaTh onpesesieHne TEPMHAHY TIPOKAPHOTHI.
Y3HaBaTh U pa3IM4yaTh 0 HEMOMY PUCYHKY KIICTKH
MPOKAPHOT U SYKapHOT.

Pacno3naBaTh 110 HEMOMY PUCYHKY CTPYKTYPHEIE
KOMITIOHCHTHI TIPOKAPUOTUIECKOHN KIICTKH.
PaccmaTpuBaTh Ha rOTOBBIX MHKPONIpEeNapaTax u
ONMUCBHIBATH OCOOCHHOCTH KJIETOK OaKTepUH.
OnuceiBaThL N0 TadJAMIE:

CTPOCHHE KJIETOK ITPOKAPHOT;

MEXaHHM3M TIpoIiecca CopooOpa3oBaHus y OaKTEepHiA.
CpaBHMBATh CTPOCHHE KJIETOK DYKAPHOT H
MIPOKapHOT U Ae1aTh BHIBOJ HA OCHOBE 3TOr0
cpaBHeHHSI.

*QO0BACHATH 3HAUCHUE CIIOP JUIS )KU3HHU OaKTepuil.

* loka3bIBaTh IPUMUTHBHOCTH CTPOCHUS MPOKAPHOT.
*Mcnoap30BaTh NPAKTHYECKYIO paboTy JUIs

TecTtupoBanue
ouonorus
TEeCTHI 9 KItacc
Tect3B 1,B2
c.9-12

MynbTUME AMITHBIA
IIPOEKTOP,
MHTEpPaKTUBHAs
JIOCKa, IIPEe3eHTalUs

§2.11

12




JTOKA3aTeNbCTBA BBIIBUTACMBIX TIPEATIOIOKCHHIH O
POJICTBE M €AUHCTBE KUBO MIPUPOIHL.

OCHOBHBbIE TOHATHSA

[MpoxaproTel  AHa3pOOBI

22
(©)

212

Ypok 9. Cunre3 Oenka B
KJIETKE

JlaTh onmpenesieHHe MOHATUAM aCCUMUIISIIHAA U
IMCCUMMIISIINS.

Ha3piBaThb:

Oranbl 0OMEHA BEIIECTB B OPraHU3MC;

Ponb AT® u GpepmMeHTOB B 0OMEHE BEIECTB.
XapakTepu3oBaTh CYIIIHOCTh IpoIiecca oOMeHa
BEIIECTB U MPEBPALIEHHUS YHEPTUU.

Pa3znensiTh mpouecchl aCCUMIIISALUN U TUCCUMUIISALINU.
*Jloka3bIBaTh, YTO ACCUMIJISLIAS M JUCCUMUIISIIUS —
COCTaBHBIE YaCTH OOMEHA BEILECTB.

*OQ0BACHATH B3aIMOCBS3b aCCUMUJIIAIIUH H
JMCCUMMIIAIINAM.

OCHOBHBIE TIOHATHSA

Merabonm3m Accummnsiiust Juccumuisinusi  DepmeHT

Bbecena

NunuBunyansH
BII OIIPOC

MynpTUMEAUAHBIA
MIPOEKTOP,
WHTEPAKTUBHAA
JIOCKa, Mpe3eHTaIus

§2.13

23
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Ypok 10. Cunre3 Oenka B
KIIETKE

. JlaTh onpeneneHre NOHATUIO TUCCUMMIISAIIMSL.
AHATU3UPOBATh COEP)KAHHUE OIpeaeNICHIH
TEPMHUHOB TJIUKOJIN3, OpOKEHUE, ABIXaHHUE.
IlepeuncasiTh 3Tamnbl TUCCUMIIIALINN.
HasbiBaTh:
BEIIIeCTBA — HCTOYHHUKH YHEPTHH;
MPOJYKTHI pEaKknni 3TaroB 0OMeHa BEIECTB;
JIOKAJIHM3aLHI0 B KJIETKE 3TAllOB SHEPreTHIECKOTO
oOMeHa.
OmnuceiBath crpoeHue U poas AT® B oOMeHe
BEIIECTB.
XapakTepH30BaTh 3TAlbl SHEPTETHIECKOI0 OOMEHa.
OcHOBHBIE MIOHATHSA
['mukonus bpoxenue  /IpixaHue

MynpTUMEIUAHBIN
MPOEKTOP,
VWHTEpPAKTUBHAS
JIOCKa, Mpe3eHTaIUs

3a-

IIUCh

TeTpa
hit7

24
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Ypok 11. [leneHue KIETKH.
MurTo3.

IepeuncasiTh crrocoObI MUTaHUS, HCIIOJIB30BAHNE
MOTJIONIAEMBIX KIJIETKOH BEIIECTB.

IIpuBoANTH NpUMePHI TETEPOTPOPHBIX U
aBTOTPO(HBIX OPTaHU3MOB.

OnuceIBaTh MEXaHNU3M (POTOCHHTE3a 1 XEMOCHHTE3A.
AHATHM3NPOBATH COAEPIKAHNE ONpPeIeIeHUI
TE€PMHUHOB.

CocraBieHue
KJlacTepa

MynpTUME AIUAHBIA
MPOEKTOP,
WHTEPAKTUBHAs
JIOCKa, Mpe3eHTaIUs

§2.14

13




KnaccnpuuupoBath opranusMsl 1o crnocoOy
NHUTAHUSA.
Boieasitb 0cOOCHHOCTH MMUTAHUS TETEPOTPOPOB U
aBTOTPOQOB.
XapakTepu3oBaTh aBTOTPO(OB T reTepoTpOoOB
O060CHOBBIBATH HATHYHE PA3HBIX CIIOCOOOB MHTAHUA
KJICTOK 3€JICHOTO PacTeHHS.
OOBACHATH POJIb HUTPUDUIMPYIOIINX OaKTepHid 11
BBICIINX PACTECHHH.
OcCHOBHBIE IIOHATHSA

IABTOTpOhBEI DoTOTpOodhBl XeMoTpods! ['eTepoTpodsr

25 Ypok 12. OOoOmaromnuii | 3ananus ¢ BBEIOOPOM OTBETOB. Tectuposanne
(12) ok 1o Teme «KaeTouHbIit 3amaHus co CBOOOTHBIMH KPATKUMHU U pa3BEPHYTHIMU COOPHMK TECTOBBIX
P OTBETaMH. 3alaHAH 1
ypOBefIb OPTaHU3ALNHN | 3, 1o 1us Ha cooTBeTCTBHE. TCMATHHCCKOTO 1
o HUTOIOBOTI"
JKHBOH IIPUPOIBD 3ajaHKs HA YCTAHOBIICHUE B3aUMOCBS3EH. KOETZO?MO
3anoJHeHHEe CPAaBHUTENBHBIX TaOJIHII. GHOTOLHS
3amaHus Ha HAXOXK/CHHE OMMOOK B IIPUBEACHHOM TEKCTC.| cpopHAS HIKOMA
tect 4 ¢ 22-29
Pa3nen 4. OpranusmenHslii ypoBenb (15 u.)
27 ¥Ypoxk 1. becrionoe JlaTh ompesesieHHe NOHATHIO PA3MHOKCHHE. CocraBnenue | MynbTUMEIUIHBIMI §3.1
1) Pa3MHOKEHHUE OPTaHH3MOB. HaspiBats: TaOJIAIIH , MIPOEKTOP,
OCHOBHBIE (DOPMBI pa3MHOKEHUS;
KJIaCTCpa HWHTCPAKTUBHAA
BHUIBI TOJIOBOTO M OECTIONOTO PA3MHOXKEHHS;
CIIOCOOBI BETeTATUBHOTO PA3MHOKEHHUS PACTEHHIA. AOCKa, Npe3CeHTalnA
IIpuBoANTEL NPUMEPBI PACTCHUN U )KUBOTHBIX C
pasIMYHBIMKA (GOPMaMH U BHIAMH Pa3MHOKEHHS.
XapaKTepH30BaTh CYIIHOCTh IIOJIOBOTO H
6ecrosI0ro pa3MHOKEHHSI.
O0BSICHATH OHOJIOTHYSCKOE 3HAYCHHE OECIIONIOTo
Pa3MHOKEHHUS.
OcHOBHBIE MIOHATHSA
Pasmuoxxenue, becnionoe pasmHoxeHne
BereratnBHOe pazMHOXeHHe, [ ameTsl, ['epmadpoauter
28 ¥Ypox 2. [Tonosoe Y3HaBaTh M ONHCHIBATH 110 PHCYHKY CTPOCHUE MynpTUME AIUAHBIA §3.2mu
(2) Pa3MHOKEHHUE OPraHU3MOB . | [TOTOBBIX KJICTOK. MIPOEKTOP, 3.3
BbieasTh pa3auvus MyXCKHX U KEHCKHX MTOJIOBBIX
OHHOHOTBOPCHI/IC. HUHTCPAKTUBHAA

KJIETOK.
BpiaeasaTe 0cO0EHHOCTH OECIIOIOr0 U MOJIOBOIO

pa3sMHOXKEHUM.

JI0CKa, TIPe3eHTAIHSI
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AHATU3NPOBATH COZIEPIKAaHNE OTIpe IeIeHUH
OCHOBHBIX ITOHSTHH.

OO0BACHATH:

6uonornIeckoe 3HaUYCHNE MOJI0BOTO PA3MHOKCHNS;
CYIIIHOCTh U OHOJIOTHYECKOE 3HAUCHHE
OILIOIOTBOPEHHUS,

MPUYUHBI HACTIECTBEHHOCTH U N3MEHUYMBOCTH.
Hcnoan3oBatsk cpenctsa MHTepHETa 11 COCTaBIEHUS
CIPaBKH O TEHETUYECKHUX 3a00JI€BaHUAX, CBI3aHHBIX C
HapyLICHUEM JEJICHUS MOJOBBIX KJIETOK.
*OO0BACHATD 3BOJIIOLIOHHOE IPEUMYILECTBO
MOJIOBOTO Pa3MHOXKEHUS.

OcHoBHBIEe nousaTusl ametorenes, Meiios,
Konsroranus [lepekpect xpomocom

29
(3)

¥Ypoxk 3. 'ametorenes.
Meiios.

JdaBaTb onpeaesieHre OHATUI OHTOTEHES,

OIUIOIOTBOPEHHUE, IMOPHOTEHES.

Xapakrepu3oBaThb:

CYIIHOCTH YMOPHOHAILHOTO NEPHO/A PA3BUTHUS
OPTaHHU3MOB;
pOCTa OpraHu3ma;

Hayvajo ¥ OKOHYAaHUE TOCTIMOPHOHAIIBHOE Pa3BUTHS;
BUJIbI IOCTAMOPHUOHAIBHOTO Pa3BHUTHSL.
AHATU3NPOBATH U OLIEHUBATH:

BO3EUCTBHE (PaKTOPOB CpeIbl Ha YMOPHOHAIEHOE
pa3BUTHE OPTaHU3MOB;

(hakTOpHI pHUCKa Ha 3/I0POBBE, HCIIOIH30BAThH
pUOOpETEeHHBIE 3HAHUS IS TPOQUIAKTHKN BPEIHBIX
MPUBBIYEK (KypeHHE, aIKOTOIN3M, HAPKOMAaHHUS).
OcHOBHBbIE NOHATHS
Omntorerne3 OrmnogoTBOpeHHEe IMOPHOTCHE3

TecTtupoBanue
orosorus

TECTHI 9 KJ1acc
TecT8 B1,B2
¢ 29-32

MynpTUMEAUHHBINA
MPOEKTOP,
WHTEpPAKTUBHAS
JIOCKa, Mpe3eHTaIus

I1.3.2

30
(4)

Ypoxk 4. WuauBumayanbHOE
pa3BUTHE OpraHU3MOB.
buorenernueckuii 3aKoH.

JaBaTb onpeaejieHusi NOHATHAM I€HETHKA, I'EH,
TEHOTHII, )CHOTHII, aJUICITEHBIC TCHBL,
rUOPUI0TOTHUECKUN METOT, TOMO3HUT0Ta,
reTepo3uroTa, JOMMHAHTHBIA PU3HAK,
MOHOTHOPHUIHOE CKPEIUBaHUE, PEIIECCUBHBIN
MIPU3HAK.

Bri6opounas
IIPOBEpKa
TeTpajen

MynbTUME AMITHBIA
IIPOEKTOP,
MHTEpPaKTUBHAs
JIOCKa, IIpEe3eHTalUs

§3.4
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31
)

Ypok 5. I'enetuka - Kak
HaykKa. 3aKOHOMEPHOCTH
HACJIEIOBaHUs  MPU3HAKOB
I""Mennens.

IpuBoANTH MPUMeEPHI TOMHUHAHTHBIX U PELECCUBHBIX
MIPU3HAKOB.

BocnpousBoauTts GopMyIHpOBKH IpaBUIIa
e€AMHO00pa3us U MpaBUIIa PACIICTUICHUS.

OnuchIBaTh MEXAHU3M NIPOSIBICHUS
3aKOHOMEPHOCTEH MOHOTHOPHIHOTO CKPEIIHBAHUS.
AHAJIN3MPOBATH COACPKAHUE CXEMbI HACIEIOBAHUS
MIPY MOHOTHOPHUTHOM CKPEIMBAHUU.

CocTaBasaTh CXeMy MOHOTHOPHTHOTO CKPEIIIMBAHUS.
OmnpeneasaTh:no GESHOTHITY TCHOTHIT ¥, HA00OPOT, MO
TCHOTHITY (DEHOTHUII; IO CXEME YHCIIO THITOB FraMeT
,()CHOTHIIOB U TEHOTHUIIOB, BEPOSITHOCTH TPOSIBICHHUS
MpU3HaKa B TOTOMCTBE.

OO0BsICHATH 3HAYCHHE THOPHUIOIOTHYECKOTO METO1a
I''Mennens

.OcHoBHbBIe MOHATHA AutenbHBIe TeHbl [ eHeTrnka ['en
I'omosurora I'ereposurora JloMuHaHTHBIN
npusHakM3meHnunBocth HacnencTBeHHOCTD
MounorubpuaHoe cKpenriuBanue PereccuBHBII
npusHak YucTele TMHUU

Bri6opounast
poBepKa
TeTpajen

MynbTUMe IUHHbBINA
MIPOEKTOP,
WHTEpaKTUBHAS
JIOCKa, TIPEe3eHTaIUs

§3.5

32
(6)

Ypok 6. Henonnoe
JOMUHHPOBAHUE.
AHanusupyroniee

CKpelIuBaHue.

JdaBaTh onpenejeHns TEPMUHAM IeTEPO3UTOTA,
FOMO3UI0Ta, JOMUHUPOBAHHUE.

OnuchIBaTh MEXaHNU3M HEIOJIHOTO IOMUHUPOBAHMUSI.
BriaeasiTe 0COOEHHOCTH MEXaHU3Ma HEITOJIHOIO
JIOMUHHUPOBAHHSI.

CocTaBiasTh CXeMY aHAJIM3UPYIOLIETO CKPELIUBaHUS U
HENOJHOTO JOMUHUPOBAHMSL.

Omnpenensite:

1o ()eHOTHUITY TEHOTHUI U, HA000POT, IO TEHOTHITY
(henoTH;

IO CXEME YHUCIIO TUTIOB TaMeT ,(heHOTHUIIOB
Te€HOTHUIIOB, BEPOSITHOCTH MPOSIBICHUS NMPU3HAKA B
IIOTOMCTBE.

OcHOBHBIE IOHATHS

I'enorun, I'erepo3urora, 'omo3urora, JOMMHUpPOBAaHHE
denornn

NunuBunyansH
BII OTIPOC

MynpTUMEIUAHBIN
MIPOEKTOP,
WHTEpPAKTUBHAS
JIOCKa, Mpe3eHTaIUs

§3.6

33
(")

Ypox 7.
CKpelIuBaHue.

JurudpuaHoe

OnucpIBaTh MEXaHN3M IPOSIBICHHS
3aKOHOMEPHOCTEH TUTHOPUIHOTO CKPEIINBAHS.
Ha3zpiBaTh ycnoBus 3aK0Ha HE3aBUCHMOTO
HacJIeI0BaHMUs.

AHATHU3HPOBATH:

COJIEpKaHUE ONPEEeNCHUH OCHOBHBIX MOHSTHIA;

TectupoBanu
e Owuomorusa 9
Kjacc TecT 9 B
1BB2c33-
36

MynpTUME AIUAHBIA
MPOEKTOP,
WHTEPAKTUBHAs
JIOCKa, Mpe3eHTaIUs

§3.7
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CXeMY TUTHOPUIHOTO CKPEIMBAHUS.

CocTaBaaTh CXeMy IUTHOPUIHOTO CKPEIIUBAHIS.

OnpenessiTh 110 CXEME YHCIIO THIIOB TaMET,

(heHOTHTIOB ¥ TEHOTHIIOB, BEPOATHOCTH MPOSBICHUS

MPU3HAKA B TIOTOMCTBE.

OcHOBHBbIE NOHATHSA

I'enotun, urnOpunHoe CKpenIuBaHne
[MonaurubpunHoe ckpenyBanue, Penorun

34 Ypox 8. CuermuieHHoe | -[aBaTh onpejejeHnsi TEPMHHAM IOMOJIOTHYHbIE Breibopounass | MynbTuMeuitHbii §3.8
(8) HACJIEJIOBAHME  NPHU3HAKOB. | XPOMOCOMBIL, KOHbIOTAIMSA. HpOBEPKa MIPOEKTOP,
OT1amyaTh CymHOCTh OTKpBITHI [.MeHnnens n N
3akon T. Moprana. TeTpajen MHTEpPAKTUBHAs
T.Moprasa.
®opMyJIHPOBATH ONpEIeIEHHE TIOHATHUS CLETUIEHHbIE AOCKa, Npe3CHTalnA
T'CHBI.
OO0BsSICHATH IPUIUHBI TIEPEKOMOWHAIINN TTPU3HAKOB
IIpy CHCIVICHHOM HACJICAOBAHUU.
OcHOBHbIE NOHATHS
I'omonornunsie XpOMOCOMBI, HOKyc I'CHa, KOHBIOTallus
CHGHHCHHLIG T'CHbI
35 Ypok 9. B3saumoneiictBue I1.3.9
9) T'€HOB.
36 Ypok 10. I'eneruka mona. | [laBaTh onpenenenne TepMHHY ayTOCOMbI. Pemenne MynbTHMEIIHHBIH §3.10
(10) Cuemiennoe ¢ mojom | HaseiBaTk: 3a1a4 HPOEKTOD,
THUIIBI XPOMOCOM B I'CHOTHIIC,
HacJIe/IOBaHHE. HWHTCpaKTUBHAS

YHCIIO ayTOCOM M MOJIOBBIX XPOMOCOM Y YeJIOBeKa U y
JIPO30(HIIB;

OO0bsACHATH IPUUMHY COOTHOIIEHUS 1oJIoB 1:1.
IIpuBoANTHL NpUMePBI HACTIEICTBEHHBIX
3a00JIeBaHNUH, CLICTUIEHHBIX C TIOJIOM.

OnpeaensiTh MO CX€ME YUCIIO THUIOB TaAMET,
(heHOTHUTIOB ¥ TEHOTHIIOB, BEPOSATHOCTH MPOSBICHUS
MIPHU3HAKa B IIOTOMCTBE.

Pemarts npocreiiiive reHETHYECKUE 3a1aUH.
3HATh OCHOBHBIC IOHATHS:

I'ereporamertHslii noi, ['omoraMeTHsIil nosu
[Tos10BBIE XPOMOCOMBI

HAOCKa, MpE3CHTAlUA
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37 VYpoxk 11. 3akoHomepHOCcTH | AaBarhb onpenenenne TepPMUHY H3MEHYHBOCT. Oecena MynbTUMe IUHHbBINA §3.11
(11) HM3MEHYUBOCTH. TIpuBoaHTE NpHMEpDI: . MIPOEKTOP,
HEHACJIEICTBCHHOW N3MEHUYNBOCTH (MOIUDHUKAIINN);
MoaudukarmoHHast ) WHTEpaKTUBHAS
HOPMBI peaKIiH MIPU3HAKOB;
H3MCHINBOCTD. 3aBHCHMOCTb MPOSBJIEHHS HOPMBI PEAKIIUH OT yCIIOBUI AOCKa, NpE3CHTalnA
JlabopaTopHas padora Ne 3 | oxpyxaromeii cpepl.
«BBISBICHHE U3MCEHUYMBOCTU | AHAJM3UPOBATH COJEP)KAHUE ONPENETIEHUI
OpPraHU3MOBY. Texymuii ((’;;OBH“X TIOHATHH. o .
'bACHATH Pa3IMiYuC (PCHOTUIIOB paCTCHUMU,
uHcTpyktax MOT-042-2018 P P
Pa3MHOKAOIUXCA BEr€TaTUBHO.
XapaKTepI/I3OBaT]) MOZ[I/I(l)I/IKaHI/IOHHyIO
NU3MCHYUBOCTD.
3HATH OCHOBHBIE NMOHATHUA:
*BapuanuonHas KpuBasi, I3MeHIHBOCTS,
Moudukanms, Hopma peakium
38 Ypok 12. MyranmoHnHas aBaTp onpenejeHne TEPMHUHAM M3MCHYUBOCTb. Oecena MynbTUMEIUIHHBIN §3.12
(12) U3MEHYUBOCTh HasbiBars: IPOEKTOP,
OCHOBHBIC (DOPMBI H3BMCHYHUBOCTH,
p
WHTEPaKTUBHAS

BEIIIECTBO, 00ECIIEUNBAIOIICE SIBICHUE
HACIICICTBCHHOCTH;

OHOJIOTHYECKYIO POJIb XPOMOCOM.

Pa3znnuarthk HaclleICTBEHHYIO U HEHACIIEACTBCHHYIO
HU3MEHYUBOCTb.

IIpuBoANTH IpUMEPHI TEHHBIX, XPOMOCOMHBIX U
TEHOMHBIX MyTallui.

HaspiBaTh:

BUIBI HACJICICTBEHHOW N3MEHUNBOCTH;

YPOBHH W3MEHECHHUS TEHOTHUIIA, BUIBI MyTaIUi;
CBOMCTBa MyTalUH.

OO0bsACHATH NPUYMHBI MyTallUH.
XapakTepu30BaTh 3HAUCHUE MYTAIUH LIS TPAKTUKA
CEJICKOTO X034HMCTBA U OMOTEXHOJIOTHH.
Hcnoan3oBats cpeacTsa UHTEepHeTa IS TOMCKA
OHMOJIOTHYECKO# HH(pOPMAIIMK O HACTCICTBCHHBIX
3a00JIeBaHNAX, BEI3BAaHHBIX MYTAIMsIMU, U MEpax UX
MpOoGUIAKTHKH. BEIBIATE M ONHUCHIBATH pa3HBIC
(hOpMBI N3MEHUYNBOCTH OPTAHU3MOB (HACIIEACTBEHHYIO
1 HEHACJIEAICTBEHHYIO).

*XapaKTepu30BaTh BUbI MyTalUil.

3HaTb ocHOBHBIE MOHATHS: ] 'eHoM, I3MEHUYNBOCTD,
Mytauuu, Myraren, [omumnonaus

A0CKa, IPE3CHTAl A
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39
(13)

Ypok 13. OcHoBbI
cenexuuu. Padorsr H.U.
BaswmioBa.

Ha3piBaTh npakTuieckoe 3Ha4YeHHE TeHETHKU.
IpuBoaNTH IPUMEPHI TOPOJ JKUBOTHBIX U COPTOB
PaCTEHM, BEIBEACHHBIX YEJIOBEKOM.
AHaJIM3MPOBATH COACPKAHNUE ONPEAEIICHUI
OCHOBHBIX MOHSATHH.

XapakrepusoBathb poib yueHusa H. 1. Basuiosa nis
Pa3BUTHSA CENEKLUIO

OO0BbSACHATH:IPUUKHY COBIAJCHUS LIEHTPOB
MHOT'000pa3ust KyJIbTYpPHBIX PACTCHHIA C MECTaMH
PACIONIOKEHUS APEBHUX LIUBUIIU3ALINMT;

3HAYCHHUE TS CCIICKIIMOHHOW PabOThI 3aKOHA
TOMOJIOTHYECKUX PSJIOB;

POJIb OMOJIOTHH B IPAKTUUECKON JAESITENLHOCTH JIIOACH
Y CaMOTo YY€HHUKA.

3HATh OCHOBHbIE NOHATHA: ['OMOIOrHYECKUH psl
Cenexnus

TectupoBanu
¢ Owuoiorus 9
Kjacc TecT 12
Bl,B2c45¢
48

MynbTUMe IUHHbBINA
MIPOEKTOP,
WHTEpaKTUBHAS
JIOCKa, TIPEe3eHTaIUs

§3.13

40
(14)

Ypox 14. OcHoBHBIE
METO/IbI CEJIEKIIUU PACTEHUH,
JKUBOTHBIX U
MHUKPOOPTaHU3MOB.

JlaBaThb onpeesieHHs IOHATUAM IIOPOJA, COPT,
OMOTEXHOJIOTHSI, INTAMM.
Ha3zpiBaTh METOABI CEIEKINU PACTCHUN H KUBOTHBIX.
IIpuBoanTH IPpUMeEPHI:
MOPO/T )KUBOTHBIX U COPTOB KYJIBTYPHBIX PAaCTECHUIL;
HCTIONB30BaHUSI MOKPOOPTaHU3MOB B
MHUKPOOHOJIOTMYECKOH POMBIIIIICHHOCTH.
XapakTepu30BaTh METOABI CENEKIINU PACTEHHUI U
KHUBOTHBIX.
OO0bACHATH POJIb
OMOJIOTHH B IPAKTHIECKON ESTEINBHOCTH JIIOJCH U
€aMoro y4eHUKa.
AHATM3HPOBATH H OLCHUBATH
3HA4YEHUE TEHETUKHU ATl pa3BUTHSA
CEJIbCKOXO035IICTBEHHOIO IIPOU3BO/ICTBA,
MEIUITUHCKON, MUKPOOHOIOTHYECKOI U APYTHX
OTpaciield MPOMBILIJIEHHOCTH.
IIpoBoaurs
€aMOCTOSTENFHBIN MOUCK OHOJIOTHYECKON
nHPOPMAIINU B TEKCTE YIeOHUKA, B OMOJOTHIECKHIX
CIIOBapSX U CIPABOYHHUKAX 3HAYCHHUS OMOIOTHIECKUX
TEPMHHOB, HEOOXOIUMBIX ISl BHITIOJIHEHUS 3aJaHNi
TECTOBOM KOHTPOJILHOM pabOTHI.
OcCHOBHBIC IIOHATHS:

*Tereposuc I'mOpunmzanms *[lenpeccust Myrarenes

Becena
WHJUBUlyaJIbH
BII OIIPOC

MynbTUMEAUINHBINI
IIPOEKTOP,
VMHTEpaKTUBHAs
JI0CKa, ITPE3EHTALMS

§3.14
110B
TJIaBY
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41 VYpok 15. OOGoGmarormiuii | 3a1aHus ¢ BBIOOPOM OTBETOB. TECTHI 9 KiI—
(15) YPOK o Teme | 3a4aHUs CO CBOOOIHBIMI KPATKHMH 1 Pa3BEPHYTHIMH capaToB-nuIeH
o OTBETaMMH.
«OpraHu3MCHHBIl  YPOBCHS | 4 Tect 138 1, B2
alaHUs HA COOTBETCTBUEC. C49_52
OpraHH3alliK )XHBOT'O». 3anaHus — He3aKOHYEHHBIE MPE/IIOKEHH S,
3amaHusg Ha HAXO0XKJIECHHUE OIMOOK B IPUBEICHHOM
TCKCTC.
HpOCTeﬁIHPIe T'CHECTHYCCKUC 3aJa4H.
Pasznea S. IlonyassumoHHO-BUI0BO YPOBEHb (4 4.)
. Bun er UTCPUH. i JILTUME UM HBIN ,
42 ¥Ypoxk 1. Buj ero kpure [IpuBOMTE NPUMEPHI Oecena M e 4,1
(1) CprKTypa BI/IHa. BUOB )XUBOTHBIX U PACTCHUMU. HpoeKTop,
JlaGopaTropHasi pabora Ne 4 [lepeuncaaTh KpUTEPHH BHA. MHTEPAKTUBHAS
aboparopHai paoora A2 IAHATH3MPOBATH COJIEPKaHHUE ONIPEIeIICHHS TOHATUS p
«U3yuenue -_ JIOCKa, TIPEe3EHTAIUS
MOP(OJIOTHIECKOTO XapakTepu30BaTh KDUTEPUH BUIA I'epOapuii pacrennit
KpUTEpHUs BHIA» TeKyH_[I/Iﬁ /Toka3piBaTh HEOOXOIMMOCTh COBOKYITHOCTU KPUTEPHEB
I/IHCprKTa)K I/IOT_042_2018 1 COXpaHCHHS LHCJIOCTHOCTH U CAMHCTBA BHUJA
43 Ypox 2. [lonynsauus - Hasvleame npusnakyu nonynsauuit. Ipueooums Oecena MynbTUMEANIHBIHI §4.2
(2) dopma cyiecTBOBaH s Buga | PUMEPbL IPAKTHICCKOTO SHAUCHHS H3YUCHH IOMy I~ TIPOEKTOP,
HH.
Y €IMHUIIA DBOJIFOIUH. ﬁ WHTEpaKTUBHAS
o Hatuzupoeamsb COACPIKAHNUC OIIPEACICHNUA TIOHATUA -
DKOJIOTHUS TOMYJISAINH. nonyayus. JIOCKa, TIPE3CHTAIIHS
Omauuame NOHATUA 6UO0 U nonyuAyus.
*[Ipeobpazosvieams TEKCT YIcOHNKA B TPAPUICCKYIO
MOJIENb MOMYISIIUOHHON CTPYKTYpPHI BUJIA.
44 Ypox 3. buonoruueckas | Hasvieams: buonornuecku | MynbTUMe TUHHBIN §4.3
(3) KJaccuukanus. MeToner cucemarukn W TUKTaHT HPOEKTOD,
1.1.4 Hasamb onpedenenue noHAmMuUAM CUCTEMAaTUKU
A WHTEPAKTHBHAS
JIOCKa, TIpe3eHTAIIHS
45 ¥Ypok 4. O6o0muiarommmii Becena MynsTUMe AUIHBII T1oBT.
4) YPOK TI0 pasaeny MIPOEKTOP,
"TTomyAsSIIMOHHO-BUA0BOM WHTEPaKTHUBHAS
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YPOBEHB"

JI0CKa, TPEe3CHTALIHS
I'epbapuu pactenwii,
JKHBBIE€ OOBEKTEHI,

PUCYHKH JKUBOTHBIX.

Tema 1.5. DkocucreMHblil ypoBeHb (6 4.)
46 ¥Ypox 1.CoolrmiecTBo. /asams onpedenenue nonamuam 6uoyenos, Oecena MynbTUMe IMHHBIN §5.1,
Q) Dkocuctema. Buoreonenos. | 0uoeoyenos, sxocucmema. MIPOCKTOP,
Ilpueooumsv npumepvl €CTECTBEHHBIX U
UHTCPAKTHBHAS
HCKYCCTBEHHBIX COO6HICCTB. Hazvieamo:
npeaMeT U3yYeHHUs SKOJIOrUH; KOMIIOHEHTHI AOCKa, NpE3CHTalA
6I/IOFGOHCH033; MIPpU3HAKN OHMOJIOTHYECKOTO
00BEKTA - NOoMyJISINUH; MTOKA3aTCJIN CTPYKTYPbI
HOHyHﬂHI/Iﬁ (‘II/ICHCHHOCTB, IIJIOTHOCTBH,
COOTHOIIICHHE TPYHI II0 IOy H BO3PACTY);
CBOWCTBA 3KOCUCTEMBI.
H3yuams nipouiecchl, NPOCXOAAIINE B MOMYJISIUH.
47 Ypok 2. CocraB u | Hasvieame: becena, MynbTUMEANIHBIHI §5.2
@) CTPYKTypa cooO0IIIeCTBa. [Tt B3amMozieHcTBHA UHIMBUYAJIbH | IPOCKTOP,
[Pa3HbBIX BUIOB o
- B OIIPOC UHTCPAKTUBHAS
Ilpueooumsv npumepvt B3aUMOJEUCTBUI
JTOCKa, TIPE3CHTAIIHS
PucyHkn KHBOTHBIX
U pacTeHUM.
48 ¥Ypok 3. Tloroku BemecTBa | /laBaTh onpenenenne TepMUHAM — aBTOTPODLI 1 becena MynbTUMEAUIHBIN
(3) ¥ SHEPIHH. rerepoTpodbl, TpoHUUECKHH YPOBEHb. IPOEKTOP, §5.3
IpuBoAUTH NPUMeEPBI OPraHU3MOB Pa3HBIX buonorus 9
UHTEPaKTHBHAS
(hyHKIIMOHAJIBHBIX TPYIIIIL. Kacc
HasbIBaTh IPaBUIIO H3MEHEHHS! CKOPOCTH MOTOKA MOCKa, NPE3CHTAlNA
SHEpruu. Tect 18 BI, 2
OnuceIBaTh NPOSBICHHUE TIEPCBEPHYTOH THPAMIIBI c.69-72 PucyHku XKUBOTHBIX,

YHCIICHHOCTH.
¥Y3uaBaTh 110 HEMOMY PHCYHKY KOMITOHEHTBI
MUPaMUIBl YUCIICHHOCTH.

CoCTaBIISITh CXEMBI MTUIIEBBIX MEMEH.

pacTeHui.




OOBACHATH HalpaBlIeHUE NTOTOKA BEIECTBA B MUIEBON

ceru.

XapakTepH30BaTh PoJib OPraHI3MOB

(mpomsBoauTenel, moTpeduTeneii, pa3pymurenci

OPTaHUYIECKUX BEIIECTB) B IIOTOKE BEIIECTB M SHEPTUH.

OmnpenensTe COOTHOIIECHHE YUCICHHOCTH OPTaHU3MOB

Pa3HBIX TPOPHUIECKUX YPOBHEH IO PUCYHKY.

*XapakTepnu30BaTh COJTHEYHBIH CBET KaK

SHEpPreTHUYECKUi pecypc.

*cnonb3oBarh npasuiio 10% ais pacuera

MOTPEOHOCTH OpraHnu3Ma B BEILECTBE.

OcCHOBHbIC IOHATHSA:

Tpoduueckuii ypoBens, ABTOoTpo(dEI, I'eTepoTpods

ITumeBas cets, [Tumesas nens, [loTok BemecTsa
[loToK sHEprUM

49 Ypok 4. Camopaspurue |[OCHOBHBIE NOHATHS : arPOIKOCHCTEMA. Oecena MynbTUMEAUIHBIHI §5.5
4) HKOCHCTEM. IPOEKTOP,
XapakTrepu3zoBaTh
WHTEPAKTUBHAS
ArpoLeHo3
A0CKa, IPE3CHTAl A
50 Ypok 5. DOxckypcus B | HasbiBaTh THIIBI CYKIECCHOHHBIX H3MCHEHMUH, becena MynpTuMeTMIHBIN [ToBrT.
(5) GHOTEOIEHO3. Texymmii (bakTOpBI, ONpeENAIOIINEe MPOJOJDKHTEIEHOCTD TIPOEKTOP,
CYKIIECCHN. Tect 1881, 2
nHcrpykrax NOT-041-2018. | o MHTEPAaKTUBHAs
PHBOIUTH MPHUMEPDI THIIOB PABHOBECHS B ¢.73,76
5KOCHCTEMAX, TIEPBHYHON H BTOPUYHOM CYKIIECCHIA. AOCKa, Npe3CeHTalnA
OnuchIBaTh CBOICTBO CYKLIECCHM.
AHAJIU3MPOBATH COJEPXKAHUE ONPEJIEITICHHUS
OCHOBHOT'O MOHATHSL.
OOBICHATH CYIHOCTD W IPHIUHBI CYKIECCHH.
Haxoauthb pa3auyus Mexay NepBUYHON U BTOPUUHOM
CYKLECCHSIMU.
OcHOBHBIE MOHATHSI: DKOJIOTHYECKAsH CYKIIECCHS
51 yp(,K 6. O0o0maromuit H3yuars nporuecchbl, NPOUCXOIAIINE B SKOCUCTEMAX. OT4YeT

(6)

YPOK IO TeMe
«OKOCHUCTEMHBIN YPOBEHB)»

XapakTepu3oBaTh 3KOCHCTEMBI 001aCTH (BHIOBOE
pazHooOpasue, MIOTHOCTh MOMYJISAINi, Onomacca)
OnpenenasaTs oTAeTbHBIE (POPMBI B3aMMOOTHOIICHHH B
KOHKPETHON 3KOCUCTEME.

OO0BsSICHATH:

B3aUMOCBSI3H OPTaHU3MOB M OKpYXKarfollel cpe/bl;
THIIbI B3aUMO/ICHCTBUSI Pa3HBIX BUJIOB B 9KOCHCTEME.
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AHAJIN3MPOBATH COCTOSHUE OHOIIEHO3A.
IIpuMeHATH Ha IPAKTHKE CBEACHUS O CTPYKTYpe
HKOCHCTEM, IKOJOTHICCKIX 3aKOHOMEPHOCTSIX IS
MIPaBUIBHOM OpraHM3aINH JESTEIHHOCTH YeI0BEKa 1
000CHOBaHUS Mep OXpaHBI IPUPOJHBIX COOOIIECTB.
OCHOBHBbIE IOHATHSA:

Bunooe paznoobpasue, [L1oTHOCTS IOy AN
lbromacca, B3auMoOTHOIIIEHUS! OPraHU3MOB

Tema 1.6. buocdepHnblii ypoBeHb (4 4.)

52 VYpok 1. buochepa u ee | laBarb onpenenenne nonstuio 6uochepa. Oecena MynbTUMe IUHHbBINA §6.1,
(1) CTPYKTYpa, cBoiicTBa, | HasviBaTh: IPOEKTOP, 6.2
5.3 Npu3HaKu duocepsr;
: 3aKOHOMCPHOCTH. . HHTCPAKTUBHAA
CTPYKTYpHBIC KOMIIOHEHTHI U CBOiicTBa OMOChepHI.
IpuBoOIUTHL NPUMEPbI A0MOTHYECKHX (AKTOPOB. AOCKa, Npe3CHTalnA
XapaKTepH30BaTh KHUBOE BEILECTBO, OMOKOCHOE U
KOCHOE BeIecTBO Onochepsl.
OOBIACHATH POJIb OHOJIOTHYECKOrO pa3HO0Opasys B
COXpaHeHHU OHuochepsl.
AHATU3HPOBATD COACPKAHUE PUCYHKA U OTPEICTIATH
IpaHMIIBI OHOCHEPHI.
OcHoBHbIe OHsITHS: bruocdepa, Adnornueckue paxTop
53 5.3 Ypok 2. Kpyrosopot | HaseiBaTh BelecTsa, CIOIb3yeMbIC OPraHU3MaMHU B MynbTUMEANIHBIHI §6.3
(2) BEICCTB M  DHEPrHH B gpouecce KU3HEICATECILHOCTH. IIPOEKTO,
MUCHIBATH:
ouocepe. 6 UHTEpaKTUBHAs
MOXUMHUYECKUE LIUKJIIBI BOJBI, YIJIepo/a, a30Ta,
bocdopa; JI0CKa, TPE3EHTAINS

MPOsIBICHUE (PU3UKO-XUMHUECKOTO BO3ACHCTBHS
OpPTraHU3MOB Ha Cpexmy.

OOBACHATH 3HAYCHUE KPYTOBOPOTA BEUIECTB B
3KOCHCTEME.

Xapakrepu3oBarhb:

CYIIIHOCTh KPYTOBOPOTA BEIIECTB U MPEBPAIlCHHUS
JHEPTUH B IKOCHUCTEMAX;

POJIb KHUBBIX OPTAHU3MOB B KHU3HU TUIAHETHI U
o0ecrieyeHnn yCTOWIMBOCTH OHOChEPHI.
*IIporuno3upoBaTh MOCIEACTBUS JIs1 HALLEH TJIAHETHI
HCYE3HOBEHHUSI )KUBBIX OPraHU3MOB.

OcHOBHBIE IOHSATHS

buoreoxumuyeckre NMKILEI broreHHbIe 1€ MEeHTEI
Muxkpoanementsl ['ymyc
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54 53 Ypoxk 3. DBoorus IIpuBoauTHL MIpUMeEpPHI: MynbTUMe IUHHbBINA §10.1
(3) 6uochepsl. Biusue HEUCUEPIAeMBIX M UCUEPIIAEMBIX TPHUPOIHBIX IIPOEKTOp,
PECYPCOB; arpo3KOCHCTEM.
ACATCIBHOCTH IEI0BCKA Ha Ha3piBaTh: aHTPOMOT€HHBIE (DAKTOPHI BO3MCHCTBHS Ha MHTCPAKTHBHA
Guoctepy. IJKxonornieckue 61OLEHO3BI; (hAKTOPH! (PUYUHEL), BHI3HIBAOIIHE AOCKa, TIPE3CHTALNA
KpPU3UCHI. PaHI/IOHaJ'II)HOC JKOJOTHYCCKUI KpHU3HUC.
MIPUPOJIOTIOJIL30BAHHE. PackpsIBaTh: poIs UeIOBEKa B OHochepe;
CYIIHOCTh PAIMOHAIBHOTO [PUPOIONONIB30BAHM.
BoISIBASATH OCOOEHHOCTH arpOIKOCHCTEMBI.
AHAJIM3HPOBATH MH(POPMAIMIO M JIENIATh BBIBOJ O
3HAYEHUH TIPUPOHBIX PECYPCOB B JKM3HH YEIJIOBEKA.
*BbICKa3bIBATH TPEINOIOKEHHUS 0 BMEIIATEBCTBE
YeJIoBeKa B IPOLECCH ONOChepHI.
*MpegaaraTh IIyTH TIPEOIOIECHUSA SKOIOTHIECKOTO
KpH3Hca.
55 Ypok 4. O6GoGmaromiuii | TecroBas KOHTpOIbHAs paboTa B HECKOIBKIX Iélgoromﬂﬁ TECT IToBT.
o 7 . OPpHHUK
(4) ypok 110 Teme «bruocdepHpiii | BAPHAHTAX U3 3a/IaHUH PasHOro Bitjta L.
ypOBeHB». IS
TEMATHUYECCKOTO U
HUTOrOBOT'O
KOHTPOJIA
buonorus
.OCHOBHas HIKOJIa
c.67-74
Paznes 2. JBoJonus Opranu4eckoro Mmupa. (8 4.)
56 3.5 Ypox 1. PasBuTue | [laBaTh onpeesieHne MOHITHIO YBOJIFOLHS. Oecena MynbTUMEAUIHBIHI §7.1
(1) SBOJIIOLMOHHOTO YUEHHUSL. BoISIBJISITH M ONMUCHLIBATH TIPENOCHUTKA yueHus Y. TIPOEKTOp,
HapBuna.
IpuBOAUTH IPUMEPHI HAYIHBIX (PAKTOB, KOTOPHIE MHTCpaKkTHBHA 7.2-
JTIOCKa, TIPE3EHTAIUS 7.3

OpuTH coOpansl Y. JlapBUHOM.

OO0BACHATH IPHYNHY MHOTOOOPA3Hs IOMAITHUX
JKUBOTHBIX U KyJIbTYPHBIX PaCTCHUI.

*PackpbIBaTh CyIHOCTh MOHATUH TEOPHs, HAYIHBII
(haxkr.

*BpiaeasiTh OTIWYHS DBOIMIONMOHHEIX B3rI1108B Y.
Hapsuna u K. b. Jlamapka.

OcHOBHBbIE MOHATHSI: DBOJIONMS, VICKyCCTBEHHBIN 0TOOT]
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57
(2)

3.5

Ypok 2. OcHOBHBIE
MOJIOKEHUS TEOPUH
ABOJIIOLMH. [IBUXKYIIIUE CUIIBI
IBOJIIOLIUH.

58
(3)

3.5

Ypox 3. boppsba 3a
CYILIECTBOBaHHE.
EctecTBennsbiit oTOOD.

JlaBaTh onpenesieHne NOHATHAM: HACJIeACTBEHHAsI
HM3MEHYHMBOCTh, 00pHL0a 3a cylecTBOBaHME.
Ha3biBaTh:0CHOBHBIE MOJIOKEHUS BONIOLIMOHHOTO
yuenus Y. JlapBrHa; ABUKYIIME CUIIbI HBOJIIOLINY;
(hopMBI OOPHOEBI 3a CYIIECTBOBAHUE U IIPUBOIUTH
MPHUMEPHI IPOSBICHUS.
XapaKkTepu30BaTh:CYIIHOCTH OOPHOFI 32
CYIIECTBOBaHUE;CYLITHOCTh €CTECTBEHHOT0 0TOOpA.
*YcTaHaBIMBaTh B3aMMOCBSI3b MEKTY ABHKYIIUMHU
cuiaMu 3Bostonuu. *CpaBHUBATH 10 MPEJIOKEHHBIM
KPHUTEPHSIM €CTECTBEHHBIH 1 UCKYCCTBEHHBIN OTOOPBHI.
OcHoBuble nousiTHA: bopnOa 3a cymecTBoBaHNe
EctectBenHsiit 0T60p, HacneacTBeHHass H3MEHUHBOCTh
HaspiBaTh (hakTOphI BHEUIHEH Cpebl, TPHUBOASIINE K
oToOopYy.

IIpuBoAUTHL NpUMePBI:CTaOMITN3HPYIOIIET0 0TOOPA;
JBIDKYIIEH (POPMBI €CTECTBEHHOTO 0TOOpA.
XapakTepu3oBaTh (HOPMBI €CTECTBEHHOTO OTOOpA.
BoiiensaTe pazaudus Mex1y CTaOMIH3UPYIOMEH 1
JBIDKYIIEH (hopMaMu eCTeCTBEHHOTO 0TOOpA.
OcHoBHbIE OHATHSA: ECTeCTBEeHHBIH 0TOOD
HckyccTBeHHBI 0TOOD

Bri6opounast
poBepKa
TeTpajen

MynbTUMe IUHHbBINA
MIPOEKTOP,
WHTEpaKTUBHAS
JIOCKa, TIPEe3eHTaIUs

§74,
75

Bbuonornuecku
U IUKTAHT

MynpTUMEAUAHBIA
MIPOEKTOP,
WHTEpPAKTUBHAS
JIOCKa, Mpe3eHTaIus

§7.5

59
(4)

3.5

Ypox 4. Pesynbraret
9BOJIOLMU:  MHOT000Opaszue
BUJIOB, MPUCIOCOOJIEHHOCTh
OpPTaHU3MOB K cpene
oOuTaHusl.
[IpucnocoOneHHocTs U €€
OTHOCHUTENIBHOCTb.

PackpbIBaTh cofepKaHue MOHITHS
MPUCTIOCOOJICHHOCTH BUIA K YCIIOBUSAM OKpPYKaroIIen
CpeIBl.

Ha3piBaTh 0CHOBHBIE THITHI IPHCIIOCOOTICHUI
OpPTaHU3MOB K OKPYKaIOIIeH cpee.

I[IpuBoANTH HPpUMeEPHI TPUCTIOCOOICHHOCTH
OpPTaHU3MOB K CpeJic OOUTaHHS.

BuIABAATH U ONHUCHIBATH Pa3HBIC CIIOCOOBI
MPHUCTIOCOOIEHHOCTH KUBBIX OPTaHU3MOB K cpelie
oburaHusl.

BbISIBJSITH OTHOCUTEIHHOCTH IPUCTIOCOOICHUH.
OO0BbsICHATH OTHOCUTENBHBIN XapakTep
MIPUCTIOCOOUTENBHBIX TPU3HAKOB Y OPTaHU3MOB.
OCHOBHbIE IOHSATHS:

Anantanus (IpUCIIOCOOICHHOCTh BUIA K YCIIOBUSIM
OKpYXarouiei cpepl)

TectupoBanue

buomnorus 9
KJIacc Tect 15
B1B2c57-60

MynpTUMETUAHBIN
MPOEKTOP,
VMHTEpPAKTUBHAs
JIOCKa, Mpe3eHTaIUs

§7.6

60
©)

3.5

Ypoxk 5. O6pa3zoBanue
BUJIOB — MHUKPOIBOIIOLIHS.

[IpuBoANTH PpUMeEPHI PA3TUYHBIX BUIOB U3OJISAIIHH.
OnuceIBaTh:

CYIIHOCTb U 3TaIbl Teorpauyeckoro
BUI000Pa30BaHMS,

MynbTUME ANITHBIA
IIPOEKTOD,
MHTEpPaKTUBHAs

§7.7
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CYIIHOCTb 9KOJOTUYECKOTO BH000pa30BaHMUsI.
AHAJIN3MPOBATH COACPKAHUE ONPEIECIICHUN IOHATUI
MHKPOIBOTIOLHSL.
*loka3pIBaTh 3aBUCHMOCTH BHIOBOTO pa3HO0O0Opas3us
OT YCJIOBUH KU3HHU.

OcHOBHBIE NOHATHS: MUKPOIBOIIOIMS

OOCKa, NpE3CHTaluA

61 3.5 Ypok 6. MakposBosrorus. | [laBaTe onpeaenenus NOHATHAM: apoMop¢hos, buomorusa 9 MynbTUME THITHBII §7.8,
(6) OCHOBHBIE 3aKOHOMEPHOCTH | MAMOANAITALIT, ob1as fereHepanys. KJ1acc IIPOCKTOP, 7.9
Ha3bsIBaThL OCHOBHEIC HalpaBJICHUS 3BOJIIOLIUU.
BBOHIOHHH. OHI/IC])IBaT]) MPOSABJICHUS OCHOBHBIX HaHpaBJ'IeHI/Iﬁ TeCT 16 B 1’ 2 HHTepaKTHBHaﬂ
SBOJIOIMH, c.61-64 JIOCKa, TIPE3EHTAITUS
IIpuBoauTs NpuMepsI apoMopdo30B U
UAMoa anTaIum.
OT1aHM4YaTh NPpUMePHI TIPOSIBICHUS HalpaBICHUH
J3BOJIFOIIUH.
Paszanuars noHsaTus MUKPO3BOJIIOUA U
MAaKpO3BOJIIOIUA.
OO0BACHATH: PO OHOJIOTHH B (HOPMUPOBAHUT
COBpCMeHHOﬁ eCTeCTBCHHOHaY‘IHOﬁ KapTUHBI MUpPa,
CYLIHOCTb 6I/IOHOFI/I‘I€CKOFO nmponecca 5BOJIIOINHU Ha
COBPEMECHHOM YPOBHC.
OcHoBHbIe MOHATHA: MakposBosonus Apomopdos
Wnnoananrtanus erenepauus
yPOK 7. yPOK 4. [[IpuBoIMTH TOKa3aTENbCTBA 3BOJIONMHU. M 060CHO- MyanHMeI[HfIHHfI I[IOBT
JlokazaTenbCcTBa DBOJIOIUH, | BPIBATE HX. MPOEKTOP,
JlaboparopHass pabGota Ne6 UHTEPaKTUBHAS
«3yueHue JIOCKa, TIPE3SHTAIIHS
MaJIEOHTOIOTHUECKUX
IOKA3aTEILCTB  DBOIIOLIAN.
Texymuit nnctpykrax MOT-
042-2018
62 Ypok 7. DOxckypcus No2. | IIpumensTs sHaHus Ha OTYeT 3an.B
@) [TpuumHb MHOT000pa3us | HPaKTHKe Tetp.

BHJIOB B npupoze. Texkymui
nHcTpyktax MOT-041-2018.
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63
(8)

Ypoxk 8. Oo6oOmaromuii
ypok 1o Teme "OCHOBBI
y4eHus1 00 IBOTOIAN"

Pa3nesn 3. Bo3HuKHOBeHHe M pa3BUTHE JKM3HH

Ha 3emuie (7 4.)

64
(1)

Ypox 1. Barasasl, runore3sl
U TEOPUU O MPOUCXOKICHUU
KU3ZHHU.

JlaBaTh onpeje/eHre TEpPMHUHY — TUIIOTE3a.
HaspiBaTh 3Tanbl pa3BUTHS XKU3HU.

IIpuBoaNTHL NpPUMePHI JOKA3aTEIBCTBA COBPEMEHHOM
THITOTE3BI TIPOUCXOXKICHUS JKU3HH.
XapakTepu30BaTh COBPEMEHHBIE IIPECTABICHHS O
BO3HUKHOBEHHU >KU3HH.

O0BsICHATH POJIb OHONOTUH B OPMUPOBAHUN
COBPEMEHHOH €CTECTBEHHOHAYYHON KapTHHBI MUDA.
*BoiaeasiTh HanboIee CIOKHYIO TIpo0IeMy B BOTIpOce
MPONCXOXKICHHS )KU3HH.

*BbIcka3bIBaTh CBOIO TOUKY 3PEHUS O CIIOKHOCTH
BOIIPOCA BOSHUKHOBEHUS >KU3HU.

OcHoBHbIe noHsATHA: ['unoresa, Koauepsartsl,
[TpoOHOHTEHI

MynpTUMEAUAHBIA
MIPOEKTOP,
WHTEPAKTUBHAA
JIOCKa, Mpe3eHTaIus

§8.1-
8.4,

65
()

Ypox 2. Kpartkas wucrtopus
pa3BUTHS OpPraHUYECKOTO
mupa. Pasutne XuzHM B
apxee, IIPOTEPO30€ u
ajgeo30e€.

JJlaBaTh onpe/jeaeHnsi OCHOBHBIM ITOHSATHSIM:
aBTOTPOGBI, TeTepOTPO(BI, a3POOHI, aHAIPOOBI,
MIPOKapUOTHI, YKaPHOTHI.

OnuceIBaTh HaYaJIbHBIE 3TAIlbl OMOJIOTHYECKON
9BOJIFOIHH.

Ha3zbiBaTh 1 *0NUCHIBAaTh CYIIHOCTh THIIOTE3
00pa30BaHMs 3yKapHOTHIECKOH KIIETKH.
OOBACHATH B3aMOCBSA3H OPIaHU3MOB H
OKpYXalomIel cpespl.

OcCHOBHBIC IIOHATHSA:

Agtotpodst ['ereporpodsr [laneonromorus
[Ipokapuotsl DBosouus DyKapHOTHI

JlaBaTh onpeaeseHne TepMUHY — apoMopdo3.
IIpuBOoAMTHL NPUMEPBI:PACTEHUN U )KUBOTHBIX,
CyIIIECTBOBABIIHX B IPOTEPO30€E H
ajie030e;apoMop(o30B Y paCTEHUI U KUBOTHBIX
MIPOTEPO305 U MaIe0305I.

Ha3zbiBaTh mprcnocoOieHus pacTeHUi U )KUBOTHBIX B
CBSI3U C BBIXOJIOM Ha CYIIy.

*O0BACHATD NIPUYNHBI OSBICHUS U ITPOLBETAHUS
OTJENIbHBIX FPYMI PACTEHUN U KUBOTHBIX U IPUYMHBI
UX BBIMHPaHUSL.

MynpTUMEAUAHBINA
MPOEKTOP,
WHTEPAKTUBHAA
JIOCKa, Mpe3eHTaIus

§8.5-
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OcHOBHBIE MOHATHS: ApOMOP(O3

66 ¥Ypok 3. Kparkas ucropus JaBaThb onpeaesaeHue TepMUHY — apoMOp(hos, MynbTUMEUIHBIH §8.7-
3) PasBUTHS OPraHUYECKOTrO MIROaNAIITALHAL. IIPOCKTOP, 8.8
IpuBOIUTH PUMEPHI:
Mupa. Pa3sutne xu3Hu B . HHTCPAKTUBHAA
. PacTEHHH U KUBOTHBIX, CYIIECTBOBABIINX B ME3030€ U
Me3030€ U KaifHo30€. KalHO30¢; JI0CKa, Mpe3eHTalus
apoMop(hO30B y pacTCHUIA 1 )KUBOTHBIX B ME3030€;
WaMoaanTaluil y paCTeHUN U AKUBOTHBIX KallHO3041.
*
OO0BSICHATH IPUYUHBI NOABICHNA M IPOLBETAHNAS Kosekius
OT/ICNIBHBIX TPYIII PACTCHUH M )KUBOTHBIX M IIPHYHHEI
UX BEIMUPaHUS.
*O0bsACHATH IPUIMHBI 3aCEICHNS JUHO3ABPAMHU
Pa3IMYHBIX CPEl )KU3HH.
*BpIienars pakTopbl, KOTOPBIE B OOJBIICH CTETIeHN
OIIPENISISIFOT YBOMIOLMIO HBIHE )KUBYIMX OPTaHU3MOB.
OcHoBHbIe NoHsATHSA: ApoMopdo3 Manoananranuu
67 Ypoxk 5. IIpakTHueckoe NpUMEHEHUE 3HAHUM. OTYEeT
4) Okckypens 3. B
KpaeBeIuecKuil My3eil uin
Ha Ir€O0JIOTHYECKOEC
obHaxxeHue. Texymuit
nHcTpykTax MOT-041-2018
68 Ypok 6. OO6obmaromuit HroroBbii Tect TIoBT.
(5) OK IO TeMaM: «DBOJIOIHS COoprn
yp : JIFOIL TECTOBBIX 3aJaHUM
OpraHn4eCcKoro MHpa», IS
«BO3HUKHOBEHUE 51 TEMATHYECKOTO 1
a3BUTHE KU3HU Ha 3eme» HToroBoro
p ' KOHTPOJIA
buonorus
.OCHOBHas IIKOJIa
TecT9B1B2C.57-
66
69 Ypok-mmoBTOpEeHUE 3a Kypc 9
(6) KJacca
[ToBT.
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70
(7)

O6o0maromuii ypok 3a Kypc
9 kiacca

IToBT.

HUroro: 70 yacos
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