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1. ITIOSICHUTEJIbHASI 3AITUCKA
1.1. HopmaTHBHO - MpaBoBoe odecnevyeHue padoyeil MporpaMmal.

PaGouast mporpamma o 6uonoruu 10-11 kiraccoB cocraBieHa B COOTBETCTBUU C HOPMATUBHBIMH

JOKYMEHTaMH:

1. 3akonom P® «O06 obpazoBanuu B PO» (o1 29.12.2012 r. Ne 273-D3);

2. denepanbHBIM rOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM CPEIHEro 0011ero oopa3oBaHus
(17.05.2012 No413);

3. IIpumepHOii 0CHOBHOI 00pa30BaTEIbHOM MPOTPaMMON CpeHero oo1ero 0opa3oBaHus, 0100PEHHOM
denepalbHBIM Y4€0HO-METOIUISCKUM O0BETUHEHHEM 110 001IeMy 00pa3oBaHuI0 (TIPOTOKOM OT 28 UIOHS
2016 1. Ne 2/16-3);

4. TlpumepHOU TPOrpaMMOil cpeHero o0mero oopazoBaHus MO OHOIOTHH;

5. MeroauueckuMu peKOMEHJAIUSAMHE 110 CO3/IaHUI0 U (PYHKIIMOHUPOBAHUIO B 00II€00pa30BaTeIbHbIX
OpTaHU3aIMIX, PACTIOIIOKEHHBIX B CEIILCKOM MECTHOCTH M MaJIbIX TOpOJax, IIEHTPOB 00pa30BaHUS
€CTECTBEHHO-HAYYHOMH U TeXHOJOorn4eckoil HarpasneHHocTell («Touka pocTtay) (YTBEp>KICHBI
pacniopsbkenneM Munuctepersa npocsenieHus: PO ot 12 susaps 2021 1. Ne P-6).

6. ABTOpCKO# mporpamMmsl Kypca 6monoruu it 10-11 kimaccoB 0011e00pa3oBaTeIbHBIX YUPEIKICHUM.
Bbuonorus. Yrimyonenusiid ypoBens. 10-11 ximaccer: paboyast nporpamma k auannd Y MK nmon penaxmueii M. H.
[TonomapéBoii: yue6HO-MeTonuueckoe nocodue / M.H. Ilonomapéra, O.A. Kopuunosa, JI.B. CumonoBa. —
M.: Benrana-I'pad, 2017.

7. Tlonoxenuem o paboueit nporpamme MBOY «bonbieynyiickas COLL»

8. VYueOnnm mmanom MBOY «bonbmeymyiickas COLL.

B mporpaMMe y4YuTBIBaIOTCSI OCHOBHBIE HJIEM M TOJOXKEHHS MPOTPaMMbI Pa3BUTHS U (HOPMHUPOBAHHS
YHHUBEPCAJIBHBIX YU4EOHBIX KOMIIETEHTHOCTEH Jsi 00miero oOpa3oBaHUs, COOMIONAETCS MPEEMCTBEHHOCTh C
MPUMEPHBIMH [IPOTPAMMaMU HAYaJTbHOTO U OCHOBHOTO OOIIEro 00pa3oBaHUsl.

1.2. lenu cpeaHero oo1iero 06pa3oBaHusi
[ensimu peanu3anuyi OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbI CPEHETO 001Iero 00pa3oBaHUs SIBISIFOTCS:
e CTAaHOBJICHHE W pPa3BUTUE JIMYHOCTH OOydYaloIllerocs B €€ CaMOOBITHOCTH, YHUKaJIbHOCTH,
HEMOBTOPUMOCTH, OCO3HAHUE COOCTBEHHON WHAMBHUIYATbHOCTH, MOSBICHHUE KU3HEHHBIX TUIAHOB, TOTOBHOCTh
K CaMOOIIPEIEICHHUIO;
e JIOCTI)KEHHE BBIMYCKHUKAMH IUIAHUPYEMBIX pPe3yJIbTaTOB: 3HAHUI, YMEHUN, HAaBBIKOB, KOMIIETCHIIMI U
KOMIIETEHTHOCTEH, OIpelesieMblX JIMYHOCTHBIMHM, CEMEHHBIMH, OOIECTBEHHBIMU, TI'OCYIapPCTBEHHBIMU
NOTPEOHOCTAMH M BO3MOXHOCTSIMH OOYYalOLIErocs CTapLIero IIKOJIBHOTO BO3pacTa, WHIUBHIYaIbHON
00pa30BaTeNbHON TPACKTOPUU €0 PA3BUTUSI U COCTOSHUS 3/J0POBbSI.
JloCTHKEHHE MOCTaBJIEHHBIX Lieel Ipu pa3paboTKe U peann3alnu 00pa3oBaTeIbHON opraHu3anuei
OCHOBHOI 00pa3oBaTeIbHON MIPOrpaMMBbl CpeIHEro o0Iero 00pa3oBaHus MPelyCMaTpUBAET pPELICHHE
CIIENYIOINX OCHOBHBIX 3a1a4:
¢ (opMHUpPOBAHKE POCCUMCKOMN TPakKTAHCKON UICHTUUYHOCTH O0YyJarOIINXCS;
* COXpaHEHHE U pa3BUTUE KYJIbTYPHOTO pa3HOOOpasusi M S3BIKOBOIO HAcjeluss MHOTOHAIlMOHAJIBLHOTO
Hapona Poccuiickoit denepannu, peaansaluy MpaBa HaA U3yYECHHE POJHOTO SI3bIKa, OBIAJICHUE TYyXOBHBIMHU
[IEHHOCTSAMH U KYJIbTYpOil MHOTOHAIIMOHAFHOTO Hapoaa Poccuu;
e o0ecreyeHre paBHbIX BO3MOKHOCTEH MOJIy4E€HUsI KaYECTBEHHOI'O CPeIHEro oOIIero o0pa3oBaHus;
e oOecrieyeHME JOCTIDKEHUS OOydaloIUMKCS 00pa3oBaTelbHbIX pPE3yJIbTaTOB B COOTBETCTBUHM C
TpeOOBaHUSAMH, YCTAHOBJIEHHBIMU CTaHAAPTOM;
e oO0ecrieueHHe peaar3alu OecrIaTHOro 0Opa3oBaHus Ha YPOBHE CpeHEro oo1ero oopazoBanus B o0beme
OCHOBHOM 00pa3oBaTeNIbHOW MPOrpaMMbl, TIPEAYCMATPUBAIONMICH W3ydeHHE OOs3aTENbHBIX YYCOHBIX
MPEIMETOB, BXOAMUX B y4yeOHbIH miaH (Y4eOHBIX MPEIMETOB MO BBIOOPY M3 00S3aTENbHBIX MPEIMETHBIX
oOnacTei, JOMOIHUTEIBHBIX YYEOHBIX MPEIMETOB, KYpCOB MO BBIOOPY M OOLIMX [Js1 BKJIIOUYEHHUS BO BCE
y4yeOHbIe IJIaHbl y4eOHBIX MPEIMETOB, B TOM YHCIIE Ha YIIIyOJEHHOM YPOBHE), a TaKkXXe BHEYPOUHYIO
NesITeNIbHOCTD;
e YCTAaHOBJICHME TPeOOBAaHMI K BOCHHMTAHUIO M COLMAIM3ALUU OOYYAIOIIMXCS, UX CAMOUICHTU(UKAIIH
MOCPEACTBOM JIMYHOCTHO- M OOILIECTBEHHO 3HAUYMMOM JESTeNbHOCTH, COLMAIbHOIO M TPa)XIaHCKOTO
CTaHOBJIEHUS, OCO3HAHHOTO BbIOOpa npodeccuu, MOHUMaHHE 3HAYeHUs NPOPECCHOHATBLHON NeATeNbHOCTH



JUIS YeTOBeKa W OOIIEeCTBa, B TOM YHCIE 4Yepe3 pealli3alliio 0O0pa3oBaTENbHBIX MPOrpaMM, BXOMSAIIUX B
OCHOBHYIO 00pa30BaTeIbHYIO IPOrPAMMY;
e oO0ecrieyeHHEe MPEEeMCTBEHHOCTH OCHOBHBIX 00pa30BaTEIbHBIX MPOTPaMM HAa4aIbHOTO OOIIEro, OCHOBHOTO
oO1ero, cpemrHero oomero, npodeccHoHaaILHOTO 00pa30BaAHMS;
* DPa3BUTHE T'OCYAAPCTBEHHO-OOIIECTBEHHOTO yIIPABIEHUS B 00pa30BaHUY;
¢ (opmHupoBaHHE OCHOB OIICHKM pPE3YJbTATOB OCBOEHUS OOYYarOIIMMHUCA OCHOBHOW 00pa3oBaTeIbHON
IpOrpaMMbl,  JIEATENILHOCTH  TEJarorH4ecKuXx  pabOTHHKOB,  OpraHM3alui,  OCYIIECTBIISIOLINX
00pa3oBaTeNbHBIH MPOLIECC;
e CO3/IaHUE YCIOBHMW JJS pa3BUTHS U CaMOpealu3aluy O0ydaromuxcs, Uit (GOPMUPOBAHHS 310POBOTO,
0€3011acCHOT0 1 SKOJOTHYECKH 11e71eco00pa3Horo oopasa *KU3HU 00yUaroIUXCsl.

1.3. Henu u 3a7a4u y4eOGHOro Kypca

Pa6ouas nporpamma yyebHoro npeamera «bruonorus» Ha ypoBHE CpeHEro o0IIero oopa3oBaHus
COCTaBJIEHAa B COOTBETCTBUU C TPEOOBAHUSAMH K pE3yJabTaTaM CPEIHEro 00IIero o0pa3oBaHus, yTBEPKICHHBIMU
®enepalibHBIM rOCYAapCTBEHHBIM 00pa30BaTeIbHBIM cTaHaapToM 1 [IpumepHoil 06pa3oBaTeabHON IPOrpaMMoi
cpeaHero obmiero 0opa3oBaHusl.

[Tporpamma pazpaboTaHa ¢ y4eTOM aKTyalbHBIX 3aJa4 00y4YeHHsI, BOCOUTAHUSI U Pa3BUTHUS O0yUYaIOLIUXCS.
[Iporpamma y4uThIBaeT yCJIOBHS, HEOOXOIMMBIE I PA3BUTHS JIMUHOCTHBIX U TTO3HABATEIIbHBIX KAYECTB
00y4arouxcs.

Pabouas nporpamma yuebHoro npeamera «brosorus» cocraBieHa Ha OCHOBE MOJYJIBHOT'O IIPUHLIMIIA
MOCTPOCHUS yueOHOTO MaTepuana, He ompeeliseT KOJIMUECTBO YacOB Ha U3yUyeHHe y4eOHOro mpeaMeTa 1 He
OTpaHUYMBACT BO3MOKHOCTB €T0 M3YYEHUS B TOM WJIM WHOM Kiacce. KypcuBowm B paboueit yueOHON porpaMme
BBIJIETICHBI DJIEMEHTHI CO/IEP KaHUS, OTHOCSIINECS K pe3ylibTaTaM, KOTOPBIM 00y4aronIfecs «oay4dar
BO3MO>XHOCTb HAYUUTHCSD).

[Tpennaraemast mporpaMmma y4UTHIBa€T BO3MOKHOCTD IMOTYUECHUS 3HAHUI, B TOM YHCIIE Yepe3 MPAKTHUECKYIO
JesITeNbHOCTb. B mporpaMmMe cosiep>KUTcss IpUMEPHBIN ITepeueHb J1abopaTOPHBIX U MpaKkTUYeckux padot. [1pu
coCTaBJIeHUH paboyeil mporpaMMbl YYUTENb BIIpaBe BIOPATh U3 MepedHs paboThl, KOTOpbIE cCUUTaeT Hanboee
1eJIeCO00pa3HBIMU, C YIETOM HEOOXOAMMOCTH JOCTHKEHHS MIPEIMETHBIX PE3yIbTaTOB.

B cucreme ecrecTBeHHOHaAYYHOTO 00pa30BaHUs OUOJIOTHS KaK y4eOHBIN MpeaMeT 3aHMMAaeT BaXKHOE MECTO B
(hOpMUPOBAHHUH: HAYYHOW KApTUHBI MUPa; QYHKIIMOHATHHONW TPAMOTHOCTH, HEOOXOIUMOM TSI TOBCETHEBHON
KU3HU; HABBIKOB 3/I0POBOT0 M 0€30IaCHOTO ISl YEJIOBEKA U OKPYKAIOIIeH cpelibl 00pasa *KU3HU;
HKOJIOTMYECKOTO CO3HAHMUS; IEHHOCTHOT'O OTHOIIIEHUS K KUBOU MPUPOJIE U YETIOBEKY; COOCTBEHHOMN MO3UIIMHU I10
OTHOIICHHUIO K OHMoNornyeckoil nH(opmanuu, moaydaeMon U3 pa3HbIX HICTOYHUKOB. M3ydeHne 6nonoruu
CO3/1a€T YCJIOBUS JUIsl POPMUPOBAHUS y 00YHAIOIIUXCS UHTEIUIEKTYaIbHbBIX, IPaXIaHCKUX, KOMMYHUKAIIMOHHBIX
1 “HGOPMAITMOHHBIX KOMIETEHITHH.

OcBoeHue MporpaMMsbl 0 OHOJIOTUN 00ECTIEYnBAET OBJIAJICHHE OCHOBAMHU YU€OHO-NCCIIEI0BATENbCKON
NEeSATEIbHOCTH, HAYYHBIMH METOJAMU PEILICHUSI PAa3JIMUHBIX TEOPETHUECKUX U MPAKTUUECKHUX 3a/1a4.

N3yuenue 6uonioruu Ha 0a30BOM YpOBHE OPUEHTHPOBAHO HA 0OecTeueHne 001eo0pa3oBaTeIbHON U
OOIIEKyTBTYPHOU MOATOTOBKH BBITYCKHUKOB. V3yueHne OMOIOTHH Ha yrITyOJIEHHOM YPOBHE OPUEHTUPOBAHO
Ha: OJIFOTOBKY K MOCJIeNyIoeMy NpodecCHOHaIbHOMY 00pa30BaHUIO; Pa3BUTHE WHIANBUAYAIbHBIX
crocoOHOCTeH o0yuaromuxcs myreM 6osiee riryooKoro, 4eM mpeaycMaTpuBaeTcs 6a30BbIM YPOBHEM, OBJIAICHUS
OCHOBaMU OMOJIOTMH U METOJIJaMU U3YUEHUsI OPraHMYECcCKOro Mupa. M3yuenue O1onoruu Ha yriryoJeHHOM
ypOBHE 0OecreunBaeT: MPUMEHEHNE TTONyYEeHHBIX 3HAHUH JIJIS pelIeHHs] MPaAKTUIECKUX U y4eOHO-
HCCIIEIOBATENbCKUX 3a/1au B U3BMEHEHHOM, HeCTaHIapTHON CUTYallul, yMEHUE CUCTEMaTU3UPOBaTh U 00001IaTh
MOJTy4YeHHbIE 3HaHUS; OBJIaJIEHE OCHOBAaMH MCCIIE0BATENLCKOM JeSITeIbHOCTH OHOIOTHYECKON
HaIpPaBJIEHHOCTHU U TPAaMOTHOTO O(hOpMIIEHUS TIOJTYYEHHBIX PE3yIbTaTOB; Pa3BUTHE CIIOCOOHOCTH MOJIEIHPOBATh
HEKOTOpbIe 00BEKTHI M MPOLIECChI, MPOUCXOIAIINE B )KUBOM mpupoje. MzyueHue npeamera Ha yriayOJIeHHOM
YpOBHE M03BOJISIET GOPMUPOBATH Y 00YHAIOIIKUXCS YMEHUE aHAIM3UPOBATh, IPOTrHO3UPOBATh U OIICHUBATh C
MO3UIIMU SKOJIOTMUYECKON 6€30MaCHOCTH MOCIEACTBHS JeSITEIbHOCTH YEJIOBEKA B IKOCUCTEMAX.

1.4. KpaTkoe onucanue o61ux nNoaxoA0B K npenoaaBanuio ouosoruun suanu YMK H.
H. llonomapésoii «buosiorusi. YriyosaeHHsli ypopenb. 10—11 kiacebn

[Iporpamma u conepxanue kypca ouonoruu 10—11 kmaccoB pazpaboTaHbl B TOJTHOM COOTBETCTBHH CO

CTaHJapTOM CpeaHEero oob1ero oopazoBanus 6azoBoro ypoBHs u [IpuMepHoii 00pa3zoBaTenbHOM MPOrpaMMON.



[Iporpamma moctpoeHa Ha BaKHOU COJIEpKATEIBbHON OCHOBE — r'yMaHU3Me, OMOLEHTPU3ME U
MOJUIEHTPU3ME B PACKPBITUU CBOMCTB dKUBOU MPUPOBI U €€ 3aKOHOMEPHOCTEN; MHOTOMEPHOCTH YPOBHEU
OpTaHU3aIMH KU3HHU; UCTOPU3ME SBJICHUN B TIPUPOJIE U OTKPHITHI B OMOJIIOTHYECKOH 0071acTH 3HAHMIA;
MMOHMMAaHUU OMOJIOTUU KaK HAyKH U KakK SIBJICHUSI KYJIbTYpbl; 3HAUCHUU OUOJIOTUH ISl )KU3HU JIIOICH U AJIs
COXPAHEHHUS IPUPOJIBI.

[TporpamMma npeaycMaTpuBaeT OTPAKEHUE COBPEMEHHBIX 3a/1a4, CTOSIIIUX Mepes] OMOJIOrnYecKOi HayKoM,
pelIeHre KOTOPBIX HAIIPABIECHO HAa COXPAHEHUE OKPYXKAIOLIEH Cpebl, )KUBOM IIPUPOBI U 310POBbs YEIIOBEKA.
Oco0oe BHUMaHUE yJI€JIC€HO PA3BUTHIO IKOJIOTUYECKOUN KYIbTYPhI MOJIOIEKH, (POPMUPOBAHUIO
KOMIIETEHTHOCTHBIX KQ4€CTB JMUYHOCTH YYalIUXCs, PA3BUTHUIO IO3HABATEIBbHOM 1€ATENbHOCTH (U,
COOTBETCTBEHHO, IO3HABATEIbHBIX YHUBEPCAIbHBIX JEHCTBUIN), YKPEIJICHUIO U PACIIMPEHUIO IPEICTABICHUI O
HAyYHOU KapTHUHE MHPA C YIETOM OHOIOTHYECKHUX, ITUICCKUX, TYMAHUCTHYECKUX, KOMMYHUKATUBHBIX,
3CTETUYECKUX U KYJIBTYPOJOTHUECKHUX aCIIEKTOB.

Hacrosias nporpamMmma MakcuMalbHO HalpaBjieHa Ha Pa3BUTHE IKOJIOTMYECKOT0 MUPOIIOHUMAHUS U
BOCIIUTAHHE Y IIKOJIBHUKOB SKOJIOTHYECKON KylIbTypbl. OCOOCHHOCTSIMH TJAHHOM MPOTPaMMBI SIBJISFOTCS:

e (opmupoBanne Ha 0aze 3HAHUHN M YMEHUH HAyYHOW KapTHHBI MUPA KaK KOMIIOHEHTA 00IIEeYeIOBEYECKON
KYJIbTYpHI;

* YCHJICHHE BHUMAHHSA K M3YYCHHUIO OMOIOTMYECKOTO Pa3sHOOOpa3us KakK HCKIIIOYUTEIBHON IEHHOCTH, K
W3YYEHHUIO KUBOU MPUPOIBI POAHOIO Kpasi M OepekHOMY OTHOIICHHIO K HEl;

e OOHOBJIEHHE COJIEP)KAHUS OCHOBHBIX OMOJIOTMYECKUX IMOHSATHI C MO3ULUNA COBPEMEHHBIX JOCTHM)KEHUN
HayKU U IPAKTUKH;

e oOorauieHue yueOHOro Marepraia uaesMu HCTOPU3MA, TYMaHU3Ma U NaTPUOTU3MA;

* H3y4YEHUE COJEPKAHMS Kypca B COOTBETCTBHUU C JESATEIBHOCTHBIM IOAXOJOM W OpHEHTaluued Ha
MO3HAHUE PEATIbHON JIEUCTBUTEIbHOCTH;

* TOJArOTOBKA BBIMTYCKHUKOB 0a30BO MIKOJBI K MOHUMAHHUIO LIEGHHOCTHOM POJIM OMOJIOTHH B MPAKTUYECKON
JeSITEIbHOCTH O0IeCTBa — B 00JACTH CEIIBCKOTO XO3AHCTBA, PAllMOHAIBLHOTO MPHPOJIONOIB30BAHMS,
3/1paBOOXpaHeHus, OMOTEeXHOIOTHH, (hapMalleBTUKH;

e packpbITHE 00IIE0NOIOTMYECKUX MTPOLIECCOB U 3aKOHOMEPHOCTEN KUBOW MPUPOJIbl HA OCHOBE MPHUHIIMIIA
JOCTYMHOCTU C ONOPOM Ha MPEEeMCTBEHHOCTb 3HAHMM M YMEHHH, NMPUOOPETEHHBIX MPU H3YUYECHUU
IPEILIECTBYIOLIUX KYpCOB OMOJIOTUN;

e (opMUpOBaHHE TPAMOTHOTO MOJX0Ja K BHIOOPY CBOEr0 AalbHEUIIEro KU3HEHHOTO MYTH B pe3yibTare
n30paHusl OIPEEICHHOTO HAMPaBICHHs MPOPUILHOTO O0yUYESHHUSI.

Meroaonoruueckoir OCHOBOM npeacTaBiaeHHOro komiuiekta Y MK siBnsieTcss cucTeMHO-AesI TeNbHOCTHBIN

MOJX0/1, KOTOPBIN MPEAIOIaraer:

e (opMHpOBaHUE TOTOBHOCTH OOYUAIOIIMXCS K CAMOPA3BUTHIO M HENPEPHIBHOMY 00pa30BaHUIO;

e IPOEKTHPOBAaHME M KOHCTPYHPOBAHME pa3BUBAIOLICH 00pa3oBaTeNbHON Cpeapl  OpraHU3allH,
OCYILECTBIISIOLIEH 00pa30BaTENBHYIO JESTEIbHOCTD;

e AKTHUBHYIO y4eOHO-TIO3HABAaTENbHYIO 1€ATEIbHOCTh O0YUYaIOLINXCS;

e TIOCTpOCHHE  O00pa3oBaTENbHON  ACSITENPHOCTH C  Y4€TOM  HMHAMBHAYAIbHBIX,  BO3PACTHBIX,
MICUXOJIOTHYECKUX, PU3UOTOTUIECKUX OCOOEHHOCTEHN U 3710POBbs 00Y4arOIIHUXCSI.

ITporpamma popmupyeTcss Ha OCHOBE CHUCTEMHO-/IEATEIbHOCTHOTO MOJIX0/1a, B CBSA3M C 3TUM JINUYHOCTHOE,
COLIMaJIbHOE, TI03HABATEIbHOE Pa3BUTHE O0YUAIOUIUXCSl OMPEEIIAETC XapaKTepOM OpraHU3aIui UX
NeSITeNbHOCTH, B IIEPBYIO OUepelb, YU€OHOM, a nmpoiecc (pyHKIMOHUPOBaHHUS 00pa30BaTEIbHOM OpraHu3alui,
OTpa)XKEHHBIN B OCHOBHOU 0Opa3zoBatenbHoi nporpamme (OOII), paccMaTtprBaeTcst Kak COBOKYITHOCTh
CIICAYIOIINX B3aUMOCBS3aHHBIX KOMIIOHEHTOB: IIeJIM 00pa30BaHMs, COJepKaHus 00pa3oBaHMs HA YPOBHE
cpenHero obriero oopazoBanus, GopM, METOIOB, CPEICTB PeaTU3AINH 3TOTO COACPKAHUS (TEXHOIOTUH
MIPEeToIaBaHusl, OCBOEHHs, 00yUeHHs); CYOBEKTOB CUCTEMbI 00pa3oBaHus (MeJaroru, ooydJaronmecs, ux
poauTenu (3aKOHHBIE MTPEJICTABUTEIN)); MaTepHalIbHOM 0a3bl Kak Cpe/icTBa CUCTEMBI 00Opa30BaHMsI, B TOM YHUCIIE
C Y4€TOM HPUHIUIIA TPEEMCTBEHHOCTH HayaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeHero o0Iiero,
npodeccnoHanIbHOTr0 00pa3oBaHus, KOTOPBIA MOKET ObITh pealn30BaH Kak 4epe3 coJiepiKaHue, TaK U Yepes
(hOpMBI, TEXHOJIOTHH, METO/IbI M IPHEMBI PAOOTHI.

OcyiecTBiIeHHE MPUHIIAITA WHIUBUIYATHHO-IU(PGEpEeHIIMPOBAHHOTO MOIX0/1a TTO3BOJISET CO3aTh
ONTUMAJIbHBIE YCIOBUS JIJIS peaTH3alii MOTEHIINATBLHBIX BO3MOKHOCTEH KaXK0T0 00y4aroIerocs.



OcHoBHast 0Opa3oBaTtenbHas IporpaMMa GOPMHUPYETCS ¢ YUYETOM IICUXOJIO0Tr0-TIeJarOrnYeCKUX
ocoOeHHOCTeH pa3BuTus aereit 15—18 ner, cBsI3aHHBIX:

¢ opMupoBaHUEM y 0OYYAIOUIMXCS CUCTEMBI 3HAUMMBIX COIMAJIBHBIX U MEKIMYHOCTHBIX OTHOIICHHH,
LIEHHOCTHO-CMBICJIOBBIX ~ YCTAHOBOK, OTPaXAIOIIMX JIMYHOCTHBIE M TIpPaXJAHCKUE IMO3ULHUHM B
JeSTEeIbHOCTH, IEHHOCTHBIX OPUEHTAIUN, MUPOBO33PEHUS KaK CHCTEMbl 000OIICHHBIX MPEICTaBICHUHA O
MHUpE B IEJIOM, 00 OKpY)Karolled NeHCTBUTENBHOCTH, APYTUX JIOASX U caMOM ce0Oe, TOTOBHOCTH
PYKOBOJICTBOBATbCS UM B J€SITEILHOCTH;

C MEepexXo/IoM OT y4eOHBIX ACHUCTBUI, XapaKTEpHBIX JUIsi OCHOBHOM ILIKOJBI U CBA3aHHBIX C OBJIAJICHUEM
y4eOHOIl JEATeNbHOCTBI0O B EAMHCTBE MOTHBAIIMOHHO-CMBICIIOBOTO M  OIEPAMOHHO-TEXHUYECKOTO
KOMIIOHEHTOB, K Y4e€0HO- Npo(ecCHOHANbHON NeATEeIbHOCTH, pealu3yrolled MnpodeccuoHaIbHbIE U
JUYHOCTHBIE YyCTpeMileHHsl oOydaromuxcs. Benymee Mecto y oOydaromuxcs Ha YpOBHE CPEIHETO
obmiero o0pa3oBaHMs 3aHUMAIOT MOTHUBBI, CBSI3aHHBIE C CAMOOIPEIENCHHMEM M IOATOTOBKOM K
CaMOCTOSITENIPHOW JKM3HH, C JalbHEHIIMM OOpa30BaHMEM M CaMOOOpa3OBaHHEM. OTH MOTHUBBI
IPUOOPETAIOT JINYHOCTHBIM CMBICI U CTAHOBSITCS ACHCTBEHHBIMY;

C OCBOEHHEM BHJIOB JIEATEIBHOCTH IO MOJYYEHHIO HOBOI'O 3HAaHHUS B paMKax y4yeOHOro INpeaMera, ero
IpeoOpa30BaHUI0 U NIPUMEHEHUIO B YUEOHBIX, YUEOHO-IIPOEKTHBIX U COLMAIBHO-TIPOEKTHBIX CUTYaLUsX,
C TOSBICHHWEM HHTEpeca K TEOPETHYECKHM IMpodieMaM, K crmoco0aM IO3HAaHMSA W YYEHHUs, K
CaMOCTOSITEJIbHOMY ~ TIOUCKY  Y4eOHO-TEOPETHYECKUX HpoOjeM, CHOCOOHOCTH K  IOCTPOEHUIO
WHAMBUYyaJIbHON 00pa30BaTeIbHON TPAEKTOPHH;

¢ (opMupoBaHHeM y O0ydaroIUXCsd HAYYHOTO THUIA MBILIUICHHS, BIAaJeHUS HAy4HOM TEpMHUHOJOIMEH,
KJIFOYEBBIMH MTOHATUSIMH, METOAAMHU U IPHEMaMHU;

C CaMOCTOSTEIbHBIM ITPHOOPETEHNEM UJCHTUYHOCTH; MOBBIILIEHUEM TPEeOOBAaTEILHOCTH K caMOMy cebe;
yIIIyOJICHHEM CaMOOLIEHKH; OOJNBIINM peaanu3MoM B (OPMHPOBAHMU IIeNIEH M CTPEMJICHUU K TeM WA
UHBIM POJISIM; POCTOM YCTOMUMBOCTU K (pycTpalusM; YCHIEHHEM MOTPEOHOCTH BIMATh Ha JIPYTHX
JIOZEH.

Hepexoz[ 06yqa10meroc;1 B CTApIIYIO HIKOJY COBIAAACT C MEPBLIM IIEPUOAOM HOHOCTH, HJIU IICPBbIM

MIEPUOJIOM 3PEJIOCTH, KOTOPBIM OTIIMYAETCS CI0KHOCTHIO CTAHOBJIEHMSI IMYHOCTHBIX uepT. LleHTpanbHbIM
IICUXOJIOTUYECKUM HOBOOOPA30BaHUEM FOHOLIECKOI'0 BO3pacTa sBJISIETCS MPeABAPUTEIbLHOE CaMOOIIpeIeIeHue,
MOCTPOCHHE KU3HEHHBIX IJIAHOB Ha OyayIiee, pOpMHUPOBAHNE HICHTUYHOCTH U YCTOWYMBOTO 00pa3za «SI».
HanpaBiieHHOCTb TMYHOCTH B FOHOLIECKOM BO3PACTE XapaKTEPU3yeTCs €€ LIECHHOCTHBIMU OPUEHTALUAMH,
MHTEpECcaMu, OTHOILIEHUSIMH, YCTAHOBKaMH, MOTUBaMHU, IIEPEXOJ0M OT MOAPOCTKOBOIO BO3pacTa K
CaMOCTOSITeNTbHON B3pociol ku3Hu. K aToMy nepruony hakTudecku 3aBepiuaeTcs CTAHOBIEHUE OCHOBHBIX
OMOJIOTUUECKHUX U TICUXOJIOTHUYECKUX (PYHKIUH, HEOOXOIUMBIX B3POCIOMY YETIOBEKY JJISI MTOJTHOIICHHOTO
cyniectBoBanusl. ColuanbHOE U IMYHOCTHOE CaMOOIIPEIEIIEHHE B JAHHOM BO3pacTe MPEAIoaracT He CTOIbKO
SMaAHCHUMAIIHMIO OT B3POCIBIX, CKOJIBKO YETKYI0 OPUEHTHUPOBKY M OIIPEIEIIEHHE CBOETO MECTA BO B3POCIOM MHUPE.

[Ipemyiaraemas nporpamma Kypca 6uonoruu ais crapiiei mxoss! (10—11 kmacceel) ciykuT
HETIOCPEICTBEHHBIM IIPOIOJKEHUEM TPOTPaMMBI Kypca Onosoruu 5—9 KiraccoB, COCTaBICHHOW aBTOPCKUM
KOJIJIEKTUBOM 10| pyKoBoJIcTBOM npodeccopa M. H. [Tonomapépoii.

2. INTAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI KYPCA

BhinmyckHUK Ha yriiyOJI€eHHOM YPOBHE HAyYUTCS:

e OIEHUBATh pPOJb OMOJOIMYECKHUX OTKPBITUM M COBPEMEHHBIX HCCIEJOBAHUM B pPAa3BUTUU HAyKM U B
IIPAKTUYECKON AESITEIbHOCTH JIIOACH;

e OIEHUBATh poJib OWOJIOTMH B (OPMUPOBAHHWU COBPEMEHHOM Hay4HOM KapTUHBI MHpa, MPOTHO3HPOBATH
NEPCHEKTUBBI Pa3BUTHUS OUOJIOTHH;

e YCTaHABJIMBAaTh M XapaKTEPHU30BATH CBSI3b OCHOBOIMOJATalOMINX OMOIOIHYECKUX MOHATUH (KJIeTKa, OpraHu3M,
BUJI, SKOCHUCTEMA, Orocdepa) C OCHOBOMOIATAIOIUMH MOHATHIMU APYTHX €CTECTBEHHBIX HAYK;

e 000CHOBBIBATH CHCTEMY B3IJIJI0B Ha JKUBYIO IIPUPOJLY U MECTO B HEHl yelloBeKa, MPUMEHssl OUOIOrHYecKue
TEOpUH, YUECHMS, 3aKOHBI, 3aKOHOMEPHOCTH, [IOHUMATh IPaHULIbI UX TPUMEHUMOCTH;

e MPOBOJUTH Y4€OHO-MCCIIEIOBATENBCKYIO AESITENbHOCTh MO OMOJOTHM: BBIABUIATH TMIIOTE3bl, IUIAHUPOBATH
paboty, oTOMpaThb M MpeoOpa3oBBIBATH HEOOXOMUMYIO HH(GOpPMAIMIO, TPOBOAUTH HKCIEPUMEHTHI,
MHTEPIPETUPOBATH PE3YNbTATHI, IEaTh BHIBOJIbI HA OCHOBE MOJYUYEHHBIX Pe3yIbTaTOB;

e BBIIBIISATH M 0OOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH PAa3HbIX YPOBHEH OpraHu3aluu )KU3HHU;



YCTAQHABJIMBATh CBSI3b CTPOCHHS W (YHKUMH OCHOBHBIX OHOJIOTMUECKUX MAaKpOMOJEKYJd, UX pOJib B
nporeccax KJIeTOYHOro MeTabosIn3Ma;

pemars 3aa4uu Ha onpezeneHue nocienoparenbHocTd HykieotuoB JJHK u nPHK (MPHK), antukononos
TPHK, nocnenoBatenbHOCTH aMMHOKHUCIOT B MOJIEKyse Oellka, MPUMEHsIsl 3HAHUS O PEaKLUSIX MaTpUYHOIO
CUHTE3a, TEHETUYECKOM KO/1€, IPUHLINIIE KOMIUIEMEHTAapHOCTH;

JenaTh BBIBOABI 00 M3MEHEHUSX, KOTOpbIE IMPOM30MIyT B Ipoleccax MaTpUYHOIO CHHTE3a, B clydae
M3MEHEHUs T0CIIeI0BaTeIbHOCTH HyKieoTu0B JTHK;

cpaBHUBaTh (ha3bl JENE€HUS KIETKH;, pellaTh 3aJaud Ha ONIpeeNeHHWEe M CpaBHEHHE KOJIMYEeCTBa
reserudeckoro marepuana (xpomocom u JJHK) B kieTkax MHOTOKJIETOYHBIX OPraHW3MOB B pa3HbIX (pazax
KJIETOYHOTO LIUKJIA;

BBISIBJISITh CYIIECTBEHHBIE IPU3HAKM CTPOCHHUS KIETOK OPraHM3MOB pa3HBIX LApCTB XUBOW IMPUPOABI,
yCTaHaBJIMBATh B3aUMOCBA3b CTPOCHMS U (PYHKLMI yacTell 1 OpraHOUA0B KIETKHU;

00OCHOBBIBAaTh B3aMMOCBS3b IUIACTHYECKOTO W HHEPreTHYECKOr0 OOMEHOB; CpaBHHBATH IPOIECCHI
IUIACTUYECKOTO U SHEPreTHYECKOro 0OMEHOB, POUCXOSAIIUX B KIETKAX KUBBIX OPraHU3MOB;

OIIpEAEIATh KOJIMYECTBO XPOMOCOM B KJIETKaX PACTEHHI OCHOBHBIX OTJEJIOB HAa Pa3HBIX 3TAIax >KU3HEHHOIO
LUKJIA;

pelarh reHeTUYEeCKUe 3aJauyyd Ha AUTMOpUIHOE CKpEILIMBAaHUE, CLEIJICHHOE (B TOM 4YHCIE CLEIUIEHHOE C
[I0JIOM) HACJIEJJOBaHUE, AHAJIU3UPYIOIIEEe CKpEUIMBAHWE, IPUMEHSS 3aKOHbl HACJIEICTBEHHOCTH U
3aKOHOMEPHOCTH CLEIIJICHHOI'O HACJIeJOBaHMUSI;

pacKkpblBaTh NPUYMHBl  HACJIEJICTBEHHBIX 3a00JIeBaHMM, apryMeHTUPOBaTb HEOOXOAMMOCTb  MeEp
IIpeNyNpexICHNs TaKuX 3a001eBaHMI;

CpaBHUBATh pa3Hble CIIOCOOBI PA3MHOKEHHSI OPIaHU3MOB;

XapaKTepU30BaTh OCHOBHBIE 3TAIIbl OHTOT€HE3a OPraHU3MOB;

BBISIBJIATh IPUYMHBI U CYIIECTBEHHbIE NPU3HAKA MOJU(PHUKAIMOHHON M MYTAallMOHHOM W3MEHYMBOCTH;
00OCHOBBIBATh POJIb H3MEHYHBOCTH B €CTECTBEHHOM M HUCKYCCTBEHHOM OTOOPE;

00OCHOBBIBaTh 3HAYCHHE PA3HBIX METOJOB CEJIEKLMU B CO3JaHUM COPTOB PACTEHMH, MOPOJ JKUBOTHBIX U
LITAMMOB MUKPOOPIraHU3MOB;

00OCHOBBIBaTh NPUYMHBI HW3MEHSEMOCTH M MHOrooOpa3us BHJOB, HNPUMEHSSI CHUHTETHUYECKYIO TEOPHUIO
ABOJIIOLINY;

XapaKTepU30BaTh MOMYJSILMI0 KAaK €JUHMIY SBOJIIOLMM, BUJ KaK CHUCTEMAaTHYECKYI0 KaTErOpui M Kak
pe3yNbTaT 3BOJIOLUY;

YCTaHaBIIMBAaTh CBA3b CTPYKTYPHI U CBOMCTB DKOCUCTEMBI;

COCTaBJISITh CXEMbI IIEpPEHOCAa BEIIECTB U JHEPIUU B 3KOcHUcTeMe (CeTH MHUTaHWsA), IMPOrHO3UPOBATH MX
M3MEHEHMS B 3aBUCUMOCTH OT U3MEHEHHsI (DaKTOPOB CPE.IbI;

apryMEeHTHPOBATh COOCTBEHHYIO MO3MIIMIO MO OTHOIICHHIO K AKOJIOTMYECKUM IpoOjaemMaM U MOBEACHUIO B
MIPUPOIHOM CpEE;

000CHOBBIBaTh HEOOXOAMMOCTbh YCTOWYMBOTO PAa3BUTHSI KaK yCIOBHSI COXpaHEHUS OnocQepsl;

OLIEHUBATh MPAKTUYECKOE M ITUYECKOE 3HAYEHHE COBPEMEHHBIX HCCIEIOBaHMN B OHMOJIOTWH, MEIUIUHE,
9KOJIOTMH, OMOTEXHOJIOTHH; 0OOCHOBBIBATH COOCTBEHHYIO OLICHKY;

BBISBIISITH B TEKCTE OMOJIOTHUECKOTO COJIEpKAHUS POOJIeMy 1 apryMEHTUPOBAHHO €€ OObSICHSATH;
MPEACTABISITH OMOJIOTHYECKYI0 MH(OpMalUI0 B BUJE TEKCTa, TAOJMUIIBI, CXEMBbI, Tpaduka, JTuarpaMMbl U
JieNIaTh BBIBO/IBI HA OCHOBAHMU IMPEJCTABICHHBIX JJAHHBIX; MPE00pa3oBbIBaTh rpaduk, TabIUIly, AUarpamMmy,
CXEMY B TEKCT OMOJIOTUYECKOTO CO/ICPIKAHMSL.

BhinmyckHUK Ha yriiyOJI€HHOM YPOBHE MOJIYYUT BO3MOXKHOCTh HAYUHUTHCS:

OpPraHU30BBIBATH U MPOBOJUTH WHIUBUIYATbHYIO HCCIIEIOBATENbCKYIO JIEATEIbHOCTh M0 OHOJOrHH (WIn
pa3pabarbiBaTh MHIMBUAYAJIbHBIA IPOEKT): BBUIBUTATh THUIOTE3bl, IJIAHUPOBATH paboTy, OTOMpaTh U
peoOpa3oBbIBaTh  HEOOXOAUMYIO  HMH(OpPMalMiO, MPOBOJUTH  IKCHEPUMEHTHI, HHTEPIPETHPOBATDH
pe3yJIbTaThl, [eNaTh BBIBOABI HAa OCHOBE IIOJIYYEHHBIX pE€3YJIbTAaTOB, NPEACTABIATh MPOAYKT CBOMX
HCCIIEIOBAHNH;

IPOTHO3UPOBATH MOCJIEACTBUS COOCTBEHHBIX HCCIEIOBAHUNA C Y4ETOM ATHMYECKMX HOPM M 3KOJOTMYECKHX
TpeOoBaHUi;



e BBIJCIATH CYIIECTBEHHBIE OCOOCHHOCTH KU3HEHHBIX IIMKJIOB MPEICTAaBUTENICH Pa3HBIX OTAEJIOB PACTCHUN H
THUIOB >KUBOTHBIX; U300pakaTh UKJIIBI PA3BUTHUS B BUIE CXEM;

e AHANM3MPOBATh M HCIIONH30BaTh B PEIICHUH YYEOHBIX M HCCIIEJOBATEIBbCKUX 337ad HH(pOpMAIHio o
COBPEMEHHBIX HCCIIEOBAHUAX B OMOIOTHH, MEAUIIMHE U KOJIOTUH;

* ApPryMEHTHPOBATh HEOOXOJIMMOCTh CUHTE3a ECTECTBEHHOHAYYHOT'O U COLMOTYMAHUTAPHOTO 3HAHUS B DIOXY
nH(GOPMaLMOHHON TUBUIH3AIIY;

e MOJEIHUPOBATH M3MEHEHUE SKOCHCTEM IO BIUSHUEM PAa3UYHBIX TPYIN (PaKTOPOB OKPYXKAIOLIEH Cpeibl;

e BBIABIATH B IPOILECCE MCCIEN0BATEIBCKOW IEATEIbHOCTH MOCIEACTBUS aHTPONOINEHHOIO BO3JEUCTBUS Ha
HKOCHUCTEMBI CBOETO pErHOHAa, NpEeJiaraTh CIOCOObI CHW)KEHUS aHTPONOICHHOTO BO3ACUCTBUS Ha
9KOCHUCTEMBI;

*  HUCHOJB30BATH MPUOOPETEHHBIE KOMIETEHIIMH B MPAKTUYECKON NEATETLHOCTH U TMOBCEIHEBHON JKU3HU, JUIA
MPUOOpPETEHUsl OMbITa ACSITEIbHOCTH, MPEIIIECTBYIONICH MPO(ecCHOHANIBbHON, B OCHOBE KOTOPOU JIEKHUT
Ouosiorus Kak y4eOHbINH IpeaMeT.

3. CONEP)KAHUE KYPCA

buonorus kak KOMIUIEKC HayK O )KUBOM IPUPOJIE

buonorus kak komruiekcHast Hayka. CoBpeMeHHbIe HarpaBiieHus B Ouonoruu. CBsa3b OMOJIOTUU C IPYTUMU
HayKkaMu. BeimomHeHne 3aKk0HOB ()M3MKK ¥ XUMHH B )KUBOH nipupone. Cunmes ecmecmeeHHOHAYYHO2O U
COYUOCYMAHUMAPHO20 3HAHUS HA COBPEMEHHOM dmane pa3eumus yueuiuzayuu. lIpakTnueckoe 3HaueHue
OMOJIOTMYECKHUX 3HAHUH.

buonoruueckue cuctemMbl Kak npeaMeT u3ydeHust 0nonorud. OCHOBHBIE IPUHITUIIBI OPTaHU3AINH U
(yHKIMOHUPOBAHUS OMOJIOTHYECKUX CUCTEM. buonocuueckue cucmemvl pasHulX YpOsHell OpeaHU3AYUU.

['unoTe3sl ¥ TEOPUH, UX POJIb B (POPMHUPOBAHUHN COBPEMEHHON €CTECTBEHHOHAYYHON KapTHHBI MUDA.
MeTo1pl Hay4YHOTr0 MO3HAHUS OPraHMYeCKOro MUpa. JKCIIEPUMEHTANIbHBIE METO/IbI B OMOJIOTUH, CTATUCTUYECKAs
00paboTKa TaHHBIX.

CrpykTypHble U (PYHKIIMOHATIBHBIE OCHOBBI )KH3HU

MonexyispHble OCHOBBI KU3HU. MaKpo31eMeHThl 1 MUKpOaieMeHThl. Heopranuueckue Bemecra. Bona, ee
POJIb B )KHBOU TIpupoie. [ uapodmibHOCTE U THAPOPOOHOCTE. POlTh MUHEPATBHBIX COJICH B KIIETKE.
Opranuydeckuie BELIECTBA, OHATHE O PETYISAPHBIX U HEPETYIAPHBIX Ouonoaumepax. YrieBoasl. MoHocaxa-
PHUIIbI, OJIMrOCaxapubl U nojmcaxapuabl. QyHKIMU yraeBoaoB. Jlunuasl. @yHkiuy munuaoB. benku. @yHkuuu
6enkoB. Mexanusm aeiictBus pepmentoB. Hyknennossie kucnotel. JIHK: cTpoenue, cBoiicTBa,
Mecrononoxenue, pynkiuu. PHK: ctpoenune, Bunbl, pynkiuu. AT®: ctpoenue, Gynkuun. pyrue opra-
HUYECKHUE BeIleCTBa KJIeTKU. HaHOTEeXHOMOrHH B OMOJIOTHH.

Kiietka — cTpykTypHas U QyHKIMOHaIbHAs €IUHUIA Opranusma. Pazeumue yumonocuu. COBpeMeHHbIE
METO/JIbI U3y4eHUs KieTku. KiieTounas Teopus B CBeT€ COBPEMEHHBIX JAaHHBIX O CTPOCHUU U QYHKIHUSIX KIETKH.
Teopus cumbuoceneza. OCHOBHbIE YaCTH U OpraHou/Ibl KieTKu. CTpoeHue u pyHKIUN OMOJIOTHYECKUX
MeMOpaH. [utonnasma. Anpo. Crpoenue u ¢pyHkiuu xpomocoMm. MemOpaHHbie 1 HeMeMOpaHHbIE OPTaHOUIBI.
[urockener. Bxirouerus. OCHOBHBIE OTIIMUUTEIBHBIE OCOOCHHOCTH KJIETOK MPOKapuoT. OTIMYUTEThHBIE
0COOEHHOCTH KJIETOK 3yKapHOT.

Bupycsl — Heknerounas popma xuzHu. CriocoObl nepeaud BUPYCHBIX MHMEKIMHI 1 Mepbl NPOPUITAKTUKI
BUPYCHBIX 3a00NeBaHUN. Bupyconocus, ee npakmuieckoe sHauenue.

Kierounsiit Metaboan3M. depmMeHTaTUBHBIN XapakTep peaklnii 0OMeHa BEeIIeCTB. JTalbl SHEPreTHYECKOI0
obmeHa. A3poOHoe 1 aHa3poOHOE JIbIXaHKe. PoJb KJIIETOYHBIX OPraHOMJIOB B MTPOLECCAX SHEPIeTUYECKOTO
oOMeHa. ABTOTpo(bI 1 rerepoTpodsl. DoTocunTtes. Pa3bl PoTOCUHTE3A. XEMOCUHTES.

Hacnencreennas nadopMarus u ee peaqusanus B KieTke. [ eHeTHYeCKuil KoJi, ero CBOWCTBA. DBOIOIHS
npencraBieHui o rene. CoBpeMeHHbIE MTPeICTaBICHHs O TeHe U TeHoMe. buocunTes Genka, peakiuu
MaTPUYHOTO CHHTE3a. Perymsimust paboThl T€HOB U MPOIIECCOB OOMEHA BEIIECTB B KJIETKE. | eHHas HHXKEHEepHs,
TeHOMUKA, npomeomuxa. Hapyuenue buoxumuieckux npoyeccos 8 Kiemke noo enusaHuem MymazeHos u
HApKO2EHHbIX 6eUjeCme.

Knerounsiii nuki: uarepdasa u aeneHue. MuTtos, 3HaueHue MUTO3a, (a3bl MUTO3a. ComMaTHUeCKHUe U
MOJIOBBIE KIIETKU. Meiio3, 3HaueHne Melio3a, ¢a3bl Melio3a. Meiio3 B )KU3HEHHOM IIUKJIe OPTaHH3MOB.
®opMHUpOBaHUE MOJIOBBIX KIETOK Y IIBETKOBBIX PACTEHUN U MO3BOHOYHBIX KUBOTHBIX. Pe2ynayus oenenus Kie-
MOK, HapyuleHus pe2yiayuu Kax npuduna 3aboneeanuii. Cmeonosvie Kiemxu.



Opranuszm

Oco0eHHOCTH OJJHOKJICTOYHBIX, KOJIOHHAJIBHBIX 1 MHOT'OKJIETOYHBIX OPraHU3MOB. B3auMOoCBs3b TKaHEH,
OpraHOB, CUCTEM OpPraHOB KaK OCHOBA LIEJIOCTHOCTH OpraHu3Ma.

OcHOBHBIE IPOLIECCHI, POUCXOAAIIUE B OPraHU3Me: IUTaHUE U MUIIEBAPEHUE, IBH)KEHUE, TPAHCIIOPT
BEILIECTB, BBIJCIICHUE, PAa3IPaXXKUMOCTh, PEryisalus y opraHnu3moB. [logaep;xanue romeocrasa, IPUHLIMIT
o0paTHO#1 CBs3H.

PasmHOkeHuE opranu3MoB. becriosoe u 1onoBoe pa3MHOXKEHHE. [[BOMHOE OIJIOIOTBOPEHUE Y IIBETKOBBIX
pactenuil. Buapl orogoTBopeHus y :)KUBOTHBIX. CIIOCOOBI pa3MHOXKEHUS Yy PACTEHUI U KUBOTHBIX.
[Taprenorenes. OHtorene3. ImoOproHansHoe pa3Butue. [loctamOpuonansHoe passuthe. [Ipsmoe u Henpsimoe
pasButre. JKU3HEHHBIE HUKIIBI PA3HBIX TPYIIT OPraHU3MOB. Peryisanns nHauBUAyalbHOTO pa3BuTHs. [IpuunHb!
HapyILIEHUN Pa3BUTHUS OPraHU3MOB.

HcTopust BOSHUKHOBEHUS U Pa3BUTUS FCHETUKH, METO/Ibl TEHETUKU. | eHeTUUeCKne TEpMUHOIIOTHS U
cuMBOJIMKa. ['eHoTHN M heHOTHT. BEpOosATHOCTHBIN XapakTep 3aKOHOB IeHETUKHU. 3aKOHBI HACJIECTBEHHOCTH. [ .
Menpens u ycnoBHs UX BBITOJIHEHUS. [[uTONOrn4eckre OCHOBBI 3aKOHOMEPHOCTEN HACJIEJOBaHUS.
AHanu3upyolee cKpeluBaiue. XpoMOCOMHasl Teopus HaciecTBeHHOCTU. CLeIIeHHOe Hacle10BaHue,
KPOCCHHIOBED.

Onpenenenre nona. CHEIUIEHHOE € [T0JIOM HacjenoBaHue. B3anMopelicTBue aienbHbIX U HEAJJIENbHBIX T€HOB.
I'enernyeckue OCHOBBI MHANBUAYAIBHOIO Pa3BUTHS. [ eHemuyeckoe KapmuposaHue.

I'eneTuka yenoBeka, METOIbI U3YYECHHS TEHETUKH YeJIOBeKa. PEenpoayKTUBHOE 310POBBE YEIIOBEKA.
HacnencrBennble 3a0051eBaHuUs YeIOBEKA, UX NMPENyNpeKAeHre. 3HaueHHe FeHETUKHU ISl MEUIIMHBL, 3STHYECKHE
acreKThl B 00JaCTH MEJUIIMHCKON F€HETUKHU.

I'enotun u cpena. HenacnencrsenHnas nameHunBocTb. Hopma peakiuu npusHaka. BapuanuoHHsbI psag u
BapualMOHHas KpuBas. HaciencrseHHas ”3MEHUYNBOCTh. Buibl Hacne1CTBEHHON U3MEHUYNBOCTH.
KomOunHaTHBHAs H3MEHUYMBOCTh, €€ UCTOYHUKU. MyTaluu, BUbl MyTaliuidi. MyTareHsl, UX BIUSHUE Ha
OpranusmMsbl. MyTaium Kak NpUuMHa OHKOJIOTMYECKHUX 3a0oeBaHnil. BHesiepHas HaclleICTBEHHOCTh U
M3MEHUYUBOCTh. DnUCeHemuKda.

Jomectukanus u cenekuust. LleHTpbl 0JoMallTHUBaHUS )KMBOTHBIX U IIEHTPBI IPOUCXOKACHUS KYIbTYPHBIX
pacteHuil. MeTosbl ceneKkmy, uX TeHeTUYeCKHe OCHOBBI. MICKycCTBEHHBIH 0TOOp. Y CKOpeHHe U TOBBILLICHHUE
TOYHOCTH OTOOpPA C OMOIIIbIO COBPEMEHHBIX METOJ0OB FEHETUKHU U OMoTexHoIoruu. ['eTepo3uc u ero
HCIOJIb30BAaHUE B CENEKIMHU. Pacipenne reHeTHuecKkoro pa3sHoo0pasust CeeKIIMOHHOTO MaTepuana:
MOJIMTUIONIHS, OTAAJICHHAs! THOpUIM3alis, SKCIIEPUMEHTAIbHBIN MyTareHes, KJIeTOuHas HHKEeHepus,
XPOMOCOMHasi UHXEeHepHsl, TeHHas MHKeHepHsl. bruo0e3onacHoCTb.

Teopust sBOTOIIMN

PasButne sBomonuonsbix uaei. Hayunsie B3rasaas K. JInnned n XK. b. Jlamapka. OBontonmonHas teopus
Y. MapBuna. CBUIETENHCTBA HBOJIIOLMH KUBOUW MPUPOABI: NAIEOHTOJIOTMYECKHUE, CPABHUTEIBHO-
aHaTOMHMYecKHe, SMOpHosIornyeckue, buoreorpaduieckue, MOJIEKyIIpHO-TeHeTHueckue. Pa3zButue npencrasie-
Hult o Buae. Bun, ero kpurepuu. [lonynsnus kak gpopma cyliecTBOBaHUS BUJA U KaK dJIEMEHTapHas €AMHUIIA
sBosOIMH. CHHTETHYECKAs TEOPHUs IBOJIIOLMHA. MUKPOIBOIIONMS U MAaKPO3BOIIOLUSA. J[BUKYIIINE CUIIBI
9BOJIIOLIMHU, UX BIUSHUE HA FeHO(OHA nonyisuuu. Ipeiid reHoB u ciaydaiiHble HEHapaBICHHbIE U3MEHEHUS Ie-
Ho(oHaa nonyasuu. YpaBHeHue Xapan—DBaiin6epra. MonekynsapHO-TeHeTHUECKUE MEXaHU3MbI SBOJIFOLIUH.
@DopMBbI €CTECTBEHHOTI'0 0TOOpa: ABMKYIIAsl, CTAOUIN3HUPYIOLIas, AU3PYNTHUBHAS. DKOJIOTHYECKOE U
reorpaduueckoe BunoooOpasoBanue. Hanpasnenus u nytu 3Boaronu. ©@OpMbl S3BOJIOLUH: TUBEPreHIN,
KOHBEpreHuus, napayuienn3mM. Mexann3msl agantanuii. Kospomrorus. Poiabs 3BOTIOIMOHHON TEOPHUH B
(opMHpPOBAHNHN €CTECTBEHHOHAYUYHOW KapTUHBI MUDA.

MHuoroo6pa3ue opraHu3MoB U MPUCIIOCOOIEHHOCTh OPraHU3MOB K Cpejie OOMTaHMsI KaK pe3yiabTar
sBostoruu. [IpuHiune! kiaccudukanuu, cucreMaruka. OCHOBHBIE CHCTEMATHUYECKUE TPYIIIBI OPraHUYeCKOro
Mupa. CoBpeMeHHbIE MOIX0Ibl K KJIaCCU(UKALIUN OPraHU3MOB.

Pa3BuTHe xxu3Hu Ha 3emie

MeTo/1bl JaTUPOBKH COOBITHI MPOILIOr0, TEOXPOHOIOTHYEcKas mIKaia. [ MmoTe3bl MpouCcX oK ICHUS KU3HU
Ha 3emiie. OcHOBHBIE 3Tarbl 3BoonKU ouocheps! 3emin. KitoueBble COOBITHS B 9BOJIIOLIUU PACTEHUN U
KHUBOTHBIX. BoiMupanue 6u0os u e2o npuyumbi.

CoBpeMeHHbIE NPEACTABIEHUS O IPOUCXOKICHUN YesloBeKa. CHCTEMaTHUECKOE TIOJI0KEHUE YETI0BEKa.



Opomtonus yenoBeka. PakTopbl 3BOIIOLUY YeI0BeKa. Packl uenoBeka, UX MPOUCXO0KIEHUE U €IUHCTBO.

OpranusMbl U OKpy>Karolas cpeia

Dkonornyeckue (HakTopbl ¥ 3aKOHOMEPHOCTH UX BIUSHHS HA OPraHU3MBbI (IPHHLIUAI TOJIEPAHTHOCTH,
mumuTHpyomue dhaktopsl). [IpucnocobneHuss opraHu3MoB K IEHCTBUIO HKOJIOTUYECKUX (PaKTOPOB.
buonoruueckue purmbl. B3anMoelicTBrE 3KOJIOTHUECKUX (PaKTOPOB. DKOJIOTUYESCKAs HUIIIA.

buoreonenos. Okocucrema. KoMrmoHeHThI 3KocHCTeMBI. Tpodudeckrue ypoBHH. THITBI MUIIEBBIX IENEH.
[TumeBas cetb. KpyroBopot BELIECTB U IOTOK HEPIUU B IKOCHCTEME. buoTnueckne B3auMOOTHOILIEHUS
opranu3MoB B 3kocucteme. CBoiicTBa skocucTeM. [IpogyKTUBHOCTD U GHOMacca SKOCUCTEM Pa3HbIX TUIIOB.
Cyxueccus. Camoperyssinus 3kocucteM. [lociencTBus BIMSHUS 1€ATEIbHOCTH YEI0BEKa Ha SKOCUCTEMBI.
HeoOxonumMocTh coxpaHenust 0nopa3Hoo0pas3usi 3KOCUCTEMBL. ATPOIICHO3bI, UX OCOOCHHOCTH.

VYuenne B. U. Bepranckoro o 6uocdepe, Hoocghepa. 3akOHOMEPHOCTH CYIIECTBOBAHUS OUOCHEPEI.
Kommnonents! Ouocdeps! u ux poisib. KpyroBopotsl BelecTB B 6uocdepe. buorennast Murpanys aToMOB.
OcHnognbie 6uomsl 3emau.

Poub yenoBeka B 6uocepe. AHTpoIIoreHHoe Bo3aeicTBue Ha Ouocdepy. [Ipupoansie pecypcsl u
panroHaIbHOE MPUPOAOIIOIb30BaHuE. 3arps3Henue ouocdepsl. CoxpaneHrne MHOrooOpa3us BUIOB KaKk OCHOBA
ycToiuuBocTu 6uochepsl. Boccmanosumenvras sxonozus. IIpodaemMbl ycTORYMBOTO Pa3BUTHSL.

[lepcrieKTUBBI pa3BUTHSA OMOJIOTUYECKUX HAYK, aKTyaJIbHbIE IIPOOIEMbI OHMOIOTHH.

Ipumepnbwlit nepeuens 1a00pamopHvIX U RPAKMUYECKUX padom (Ha evblO0p yuumens):

1. Hcnonp3oBaHue pa3inyHbIX METOA0B IPU U3YUEHUH OMOJIOTHYECKUX OOBEKTOB.

2. TexHuka MUKPOCKOIIUPOBAHUS.

3. M3yyeHne KJIETOK PACTCHHMH M JKMBOTHBIX IO MHKPOCKOTIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OIHCaHUE.

4. IlpuroTtoBieHue, paccMaTpuBaHUE U ONIMCAHUE MUKPOIIPENAPaTOB KJIETOK PACTEHUM.

5. CpaBHeHHUE CTPOCHHUS KIIETOK PACTEHH, )KUBOTHBIX, TPUOOB U OaKTEpHIA.

6. V3ydyeHue NBMKEHHS IUTOILIA3MBEI.

7. V3yudenue mia3mMoin3a 1 Jeria3Moiin3a B KIEeTKaX KOXKUIIBI TyKa.

8. M3yuyeHne (QepMEHTAaTUBHOTO pACIICIUICHUS IEPOKCHIA BOJIOPOJA B PACTUTECIBHBIX M IKUBOTHBIX
KIIETKaX.

9. OGHapyeHHe OEITKOB, YTIEBOAOB, JIUIHIOB C TOMOIIBI0 KAYeCTBEHHBIX PEAKIIHH.

10.Beigencuue JJHK.

11. V3yuenue kaTalIuTUYECKOW aKTUBHOCTH (PEPMEHTOB (HA MPUMEpE aMUjIa3bl UM KaTauasbl).

12.HabmoeHre MUTO3a B KJIETKAaX KOHUYMKA KOpEIIKa JJyKa Ha FOTOBBIX MUKpOIIpenaparax.

13.M3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIpernaparax.

14.M3yuenue craguii Meiio3a Ha TOTOBBIX MUKpOIpenapaTax.

15.M3yuenue cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax.

16. Pemienne aneMeHTapHBIX 3a/1a4 110 MOJIEKYJIIPHOI OMOJIOTHH.

17.BpisBieHHNE TNPU3HAKOB CXOJCTBA 3apoAbIIIEH 4eIoBeKa W JIPYrMX MO3BOHOYHBIX >KMBOTHBIX Kak
JI0Ka3aTeNIbCTBO X POJICTBA.

18.CocraBienune >11eMEHTapHBIX CXEM CKpEIIUBaHUSI.

19.Pemenne reHeTHYECKHUX 3a1a4.

20.M3y4eHune pe3ynbTaToB MOHOTHOPHIHOTO U IUTHOPUHOTO CKPEIIMBAHUS Y IPO30(UITHI.

21.CocraBieHue U aHaJIu3 POIOCIOBHBIX YEJIOBEKA.

22.M3y4yeHne n3MEeHYMBOCTH, TOCTPOSHHIE BAPHAIIMOHHOTO Psi/ia M BAPHALIMOHHOW KPUBOIA.

23.0Onucanue peHoTumna.

24.CpaBHeHHE BUAOB TI0 MOP(OIOTHIECKOMY KPUTEPHIO.

25. Onucanue npucnocoOJIeHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOTO XapaKTepa.

26. BpIsiBIIEeHUE TTPUCTIOCOOJICHHI OPTaHN3MOB K BIIMSTHUIO PA3IMYHBIX SKOJIOTHIECKAX (PAKTOPOB.

27.CpaBHeHHE aHATOMHUYECKOTO CTPOCHHUS PACTEHHUM Pa3HBIX MECT OOUTaHMUS.

28.MeTop1 m3MepeHus (PaKTOpOB cpebl OOUTAHHS.

29.N3ydeHue 5KOJIOrMYeCKHX aJlanTaluii 4enoBeKa.

30.CocraBiieHrEe MUIIEBLIX IIEIIEH.

31.M3y4yeHue u onucaHue SKOCHCTEM CBOEH MECTHOCTH.



32. MonenupoBaHUe CTPYKTYP U MPOLIECCOB, MPOUCXOISIINX B YKOCHCTEMAX.
33. OreHka aHTPOMOTEHHBIX U3MEHEHUI B PUPO/IC.

4, TEMATUYECKOE INTAHUPOBAHHME
Buosorus. Yrayouaennblii ypoenb. 10 kiaacce (105 gacos, 3 yaca B HEICIIO)

Ocnosnoe cooepicanue no memam
(pazoenam)

Xapakmepucmuka 0CHOBHBIX U008 YHeOHOI OeamenbHOCU

BbuoJsiorus kak Hayka u ee
NMPUKJIATHOe 3HaYeHue (4 1)
buonorus u ee cBsizu ¢ ApyruMu
HaykaMHu. buonorunueckoe
pa3HOOOpa3ue Kak mpoodiieMa HayKH
Ouonoruu.

Oco3HaHue IeHHOCTH U3YYEHHUS
OHOJIOTUYECKUX BUIOB.
[TpakTryeckast OMoIOTus U ee
3HAUCHUE

XapakrepuzoBath «O01IYI0 OHOIOTHIO» KaK Y4eOHBIN IpeaMeT 00
OCHOBHBIX 3aKOHAX XM3HU Ha BCEXYPOBHSX €€ OpraHu3aliu;
OOBSICHATB POJIb OMOJIOTUH B (POPMUPOBAHUH HAYYHOTO
MHPOBO33PEHUS U BKJIa] OMOJIOTHYECKUX TEOpHi B OPMUpPOBAHUE
COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTHHBI MUPA; HAa3bIBATh
HaYKH, IOTPaHUYHbIEC C OMOJIOTHEH; (OPMYINPOBATh 33/1a4n 00MIeH
OMOJIOTHH, XapaKTEPU30BaTh Pa3INYHbBIC BUJIbI )KUBBIX OPTaHU3MOB;
000CHOBBIBAaTh 3HAUEHHE OMOJIOTMYECKOTO Pa3HOOOpas3ys ISt
YCTOMYMBOTO PA3BUTHS MPUPOIBI M 001IecTBa Ha 3eMJie; OLICHUBATh
TUYECKUE aCIEKThl HEKOTOPHIX UCCICA0OBAaHUN B 00IaCTH
OMOTEXHOJIOTHH (KJIOHUPOBAHUE, UICKYCCTBEHHOE OIIOA0TBOPEHHUE,
HalpaBJICHHOE N3MEHEHHE TeHOMA)

O0uue 0MoIOrNYecKue siBJeHus
u MeToabl ux uccaexopanus (10
)

OCHOBHBIE CBOMCTBA KU3HU.
OrnipeziesieHne MOHATUS «KU3HbBY.
OO01111e CBOMCTBA )KUBBIX CUCTEM —
6uocuctem. CTpyKTypHbIE YPOBHU
OpraHu3aIiy >XKU3HU. MeTO bl
OMOJIOrMYECKHUX MCCIICTOBAHMM.
OnpeneneHue BUIOB PAaCTCHUN 1
JKMBOTHBIX

OmnpenensaTs yHUBEpCAIbHBIE MPU3HAKHU )KUBBIX 00BEKTOB, OTIINYATH
UX OT TeJl HE)KUBOU IIPUPO/IbL; Ha3bIBATh OTINYUTEIbHBIC IPU3HAKU
KUBBIX 00BEKTOB OT HEXKUBBIX; OIPEIENISTH CYIIECTBEHHBIE
MIPU3HAKY IPUPOJHBIX OMOIOTMYECKUX CUCTEM, UX MPOLIECCHI,
3aBUCHUMOCTb OT BHEUIHEW CpeJibl, CIOCOOHOCTh K IBOJIIOLIMH;
OIIpeJIeNIATh U CPAaBHUBATH MEXKAY COOOH CyIIECTBEHHbIE IPU3HAKU
OMOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB, COBEPIIAIOLINXCS B JKUBOU
IIPUPOJIE HA Pa3HBIX YPOBHAX OPraHU3ALMH KU3HU; YMETh
XapaKTepu30BaTh OMOCUCTEMBI Pa3HBIX CTPYKTYPHBIX YPOBHEHN
OpraHM3alMy KU3HU; IUTAHUPOBATh U IPOBOAUTH SKCIIEPUMEHTHI,
OOBSACHATH PE3YyNbTAThl U X 3HAUECHUE; ONPEAEIIATh BUbl PACTEHUN
U )KMBOTHBIX

Yuenue o 6uochepe (3 4)
DyHKIIMOHAJIbHAS CTPYKTYpa
ouocdepsl. Yuenue B. U.
Bepnanckoro o 6uocdepe.
OYHKIINH )KUBOTO BEIIECTBA B
ouocdepe

XapaktepusoBaTh Onocepy Kak OMOCUCTEMY B IKOCUCTEMY;
paccMatpuBaTh 6uocdepy Kak 0coObIl CTPYKTYPHBIN YpOBEHb
OpTaHM3aINH KU3HW, HA3bIBATh 3TAITbl CTAHOBJICHUS U PA3BUTHS
6uocdeps! B UCTOpUHU 3eMIIH; PaCKpbIBaTh OCOOCHHOCTH ydeHus B.
. Bepnaackoro o 6uocdepe; 00bICHATh MPOUCXOKICHUE U POJIb
YKUBOTO BEILIECTBA B CYIIECTBOBAaHUU OMOc(hephl; 00BICHATD
CYIIIHOCTh KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B Ouochepe;
XapaKTepU30BaTh U CPAaBHUBATH TMIIOTE3bI IPOUCXOKACHUS KUZHU
Ha 3emJie; pacKpbhIBaTh CYITHOCTH SBOJIONHNH OUOChephl U Ha3bIBaTh
€€ JTaIbl; aHaTU3UPOBATH U OOBICHITH POJIb YETIOBEKa Kak (pakTopa
pa3BuTHs OMOCc(epbl; Ha3bIBATh U XapaKTEPH30BATh CPE/IbI )KU3HU HA
3emJie Kak yCIOBUSI OOMTaHUS OPTaHU3MOB; ONIPEENATh U
KJIacCU(UIUPOBATH IKOJIOTUYECKUE (PAKTOPBI Cpeabl OOUTaAHUS
YKUBBIX OPTraHU3MOB; aHAJTU3UPOBATh U OLIEHUBATh BKiaj B. 1.
Bepnaackoro B pa3BUTHE HAYKH O 3eMJIe U B €CTECTBEHHOHAYIHYIO
KapTUHY MUPA; IPUMEHATh METANPEAMETHBIC YMEHUS aHAU -
3MpOBAaTh, CPABHUBATH, 0000IIATh, AETaTh BEIBOJIBI M 3AKITFOUCHIS,
MOJIb30BAThCS ANMapaToM OPUEHTUPOBKU yUeOHUKA; TPUMEHSITh
YMEHHS CaMOCTOSITEIIbHO HaXOAUTh OMOJIOTHUYECKYIO0 HH(POPMAIIHIO B
pa3HBIX UCTOYHHUKAX (TEKCTEe YUeOHUKA, JOMOIHUTEIBHON
JUTepaType, HHTEPHET-pecypcax)




IIpoucxoxnenune KMBOI'0
BemnlecTBa (8 1)
[unore3pl 0  MPOUCXOXKICHUU

JKMBOI'O BEIIICCTBa Ha 3eMIIC.
CoBpeMeHHBIE THUIIOTE3bI O
BO3HUKHOBEHMH JKU3HH.
[IpenpicTopust MPOUCXOKICHUS
’KMBOI'O Ha 3eMIic.
DU3HKO-XUMUYECKas] DBOIIOLNS
IJIAHSTHI 3eMJId.

OTanel BO3HUKHOBEHHUS JKM3HH Ha
3emie. buomorunyeckas 3BOJOIUS B
pa3BuTHU OHOCchepHI.

XPpOHOJIOTHSI PA3BUTHS KU3HU Ha
3emie

XapakTepHu3oBaTh MIPOUCXOXKIACHNE KU3HH COTJIaCHO
UJICATMCTUYCCKOMY BO33PEHHIO; pa3iiMuaTh BO33PCHUS YUCHBIX-
MaTEepHATUCTOB — CTOPOHHUKOB OMOTeHE3a M a0MOTreHe3a; Ha3bIBaTh

MMEHa €CTECTBOUCIIBITATEIICH, ONPOBEPIIINX UJICIO
CaMONPOU3BOJIBHOTO 3apokiaeHus >ku3Hu (D. Pemu, M. M.
TepexoBckuit, JI. Ilactep), W ommMChIBaTH TPOBEACHHBIC HMHU

SKCIEPUMEHTBI; AHAJIIU3UPOBATH U OLEHUBATH TUIIOTE3bI MTAHCIIEPMUH
U CTauoHapHOTO coCTOssHUS. OOBSCHATH OCHOBHBIC ITOJOXKCHUS
COBPEMEHHBIX TUIOTE3 O MpoucxoxaeHuu xu3nu (A. M. Onapuna u
JIx. XonaeiHa); Ha3pIBaTh SKCIIEPUMEHTHI, JOKA3bIBAIOIINE BO3MOXK-
HOCTh BO3HMKHOBEHHSI OPIraHMYECKUX COCJUHEHUH B YCIOBHAX
MEepPBOOBITHON 3eMIIn; OOBSICHITH POJIb OMOJIOTHH B (POPMHUPOBAHUU
HAay4YHOTO MHUPOBO33PEHHUA, BKJIaJa OWUOJOTMYECKUX TEOopuil B
(dhopMUpOBaHHE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MUPA;
CPaBHUBATh M TOSICHATh 3aKOHOMEPHOCTH pa3BUTHS JKU3HU Ha
IUIAHETE, WJUIKOCTPUPOBATH MPOLIECCHI KOHKPETHBIMU IPUMEPAMU;
CpPaBHMBATh pa3Hble OMOJOTHYECKHE OOBEKThI U SBIICHUS, HAXOIUTh
Yy HHUX 4Y€pThl CXOACTBA M PA3JIN4Hus; OMUCHIBATh U XapaKTEPHU30BATh
MPUPOJIHBIC SIBJICHUS B TIEPUOJI CTAHOBJICHUS IUTAHETBHI 3EMIIS;
YCTaHaBJIMBAaTh B3aWMOCBSI3U MEXKIY COCTOSIHUEM Cpelbl |
IBOJIIONIMCH Teocdep MOJIOION TUIAaHETHI, paboTaTh C pPa3HBIMHU
WMCTOYHUKAMU OHOJIOTHYECKOW HMH(OpMAIMK: HAXOAUTH OWOJIOTH-
YeCKyI0 WH(POPMAIUIO B PA3IMYHBIX HCTOYHHUKAX; aHAIM3HPOBATH
F€OXPOHOJOTUYECKHUE JTAaHHBIE, BBIUWICHATh MPEACTaBUTENEH )KUBOTO,
XapaKTEPHBIX ISl Pa3HBIX 3P

buocdepa kak riodanbuas
ounocucrema (4 1)

Buocdepa kak riodanbHas
OonocucTemMa 1 SKOCUCTEMA.
Kpyrosoport BemecTs B 6nocdepe.
[Ipumeps! KpyroBOpoTa BEIIECTB B
ouocdepe.

MexaHu3M yCTOMYUBOCTH
6uocgepsl

OmnpenensTh CylecTBEHHBIC IPU3HAKA OMOJIIOTHYECKUX OOBEKTOB U
MIPOLIECCOB, COBEPIIAIOLIUXCS B )KUBOM MPUPOE HA Pa3HBIX YPOBHAX
OpTaHU3aINH KU3HH;, CPABHUBATH MEKIY COOOI MOHATHS
«OuocucreMa» U «IKOCUCTEMAY; IPUBOJIUTH JOKA3aTEIbCTBA
(aprymeHTanus) eAMHCTBA KUBOM M HEXXUBOM MPUPOIBI,
B3aMMOCBSI3€i OpraHU3MOB M OKPY>KaIoLIeH cpe/ibl, HEOOXOTUMOCTH
COXpaHEHHSI MHOT000Pa3usi BUJIOB U SKOCUCTEM JIJISl YCTOHYHUBOCTH
o6nochepsl; XapakTepu30BaTh MPU3HAKH YCTOUYHUBOCTU OMOChepHI,
OOBSACHATH MEXaHNU3MbI YCTOMUMBOCTH OMOChEpbI

Ycaosus xxu3Hu B 0uochepe (8 1)
VYcnoBus Ku3HH Ha 3eMIie.
Dkonorudeckue GakTopsl U UX
3HaueHue. YenoBek Kak )KUTENb
ouocdepsl. OcoOeHHOCTH
O6uoCcEepHOTO YPOBHS JKMBOU
MaTepUU U €ro poiib B 00ecrieueHun
’KA3HU Ha 3eMIie.
B3anMooTHoOIIICHHS YeI0BeKa 1
MIPUPOJIBI KaK (PaKTOp Pa3BUTHS
o6uocdepsl

BbIsABIIATE TpUCTIOCOOUTENBHBIE TPU3HAKN OPTaHU3MOB, OOUTAOLIUX
B YCIIOBUSIX OIIPEJICTICHHON Cpeibl )KU3HU, U OOBACHATH UX 3HAYCHHUE;
CpaBHUBATh Pa3IMYHbIE OOBEKTHI U SIBICHUS IPUPOJIbl, HAXOIUTH UX
oO111e cBOMCTBA, 3aKOHOMEPHOCTH Pa3BUTHS, (POPMYIHpOBAThH
BBIBO/Ibl; HAXOJIUTh OMOJIOIMYECKYI0 HH(POPMALIMIO B PA3TUYHBIX
HMCTOYHHMKAX (TEKCTE yueOHUKa, TOTIOIHUTEIHLHOM TUTEepaType,
CIPaBOYHHKAX, CIIOBAPSX, MHTEPHET-PECYPCaAX); aHAIU3UPOBATh U
OLIEHMBATh HH(OPMaLIHIO, TPEOOPa30BHIBATh €€ U3 OAHON (OPMBI B
JPYTYI0; BBIABIATH NPUCIOCOOUTENbHBIE TPU3HAKU OPTaHU3MOB,
OOUTAIOUINX B YCIOBUIX OMPEEIIEHHOMN Cpebl )KU3HH, U O0BSCHATh
WX 3HaYE€HHUE; TPOBOJAMTH aHAJIHM3 U OLIEHKY II100aJIbHBIX
9KOJIOTMYECKUX MPOOJIEM U MyTEeH UX pelIeHHUs, TOCIEACTBHUI
AHTPOIIOTEHHOM AESITEILHOCTH B OKPYXKAIOIIEH CpeLE,
Ype3BhIYAIHBIX CUTYAIMI MPUPOAHOTO U TEXHOTEHHOTO XapaKTepa,
6uosiornyeckoit uHdopMaIu, MOTy4aeMol U3 Pa3HbIX HICTOUHUKOB,;
XapaKTepu30BaTh YPOBHEBYIO OPTraHU3AIUIO KUBOU MIPUPOJIBI,
OTJIMYUTEIbHBIE TPU3HAKH IT100aTbHON OMOCHCTEMBI U SKOCUCTEMBI
— Ouocdepsl; BHISBIATH NPUYUHHO-CIIEICTBEHHBIE CBS3H,




CPaBHUBATh Pa3IMYHbIC SBJICHHS IPUPOJIbI, HAXOJUTH UX O0IIHe
3aKOHOMEPHOCTH, pazanuusi, GopMyIupoBaTh BHIBOIBI

IIpupoaHoe coo01IECTBO KaK
OuoreoneHo3 u s3xocucrema (17 4)
buoreonenos kak 6uocucrema u
HKOCUCTEMA.

KoHmenus 3K0CHCTEMBI.
[IpupoHOE COOOIIECTBO H
KOHIICTIIIHS OMOTeOIeHO3a.

[pyrue xapakTepuCTUKU
ouoreoneno3a. Tpoduueckas
CTPYKTypa OroreoreHo3a (3Ko-
CHUCTEMBI).

DKOJOTUYECKHUE MUPAMUJIBI YHCEIT.
Crtpoenue 6uoreorneHosa
(?KOCHCTEMBI). DKOJIOTUUECKUE
HUIITK B OMOTEOIICHO3E.
CoBMecTHAA )KU3Hb BUIOB B
ouoreorneHo3ax. [Ipucrnocobnenue
OpPraHu3MOB K COBMECTHOM KU3HU B
OuoreoreHo3ax. Y CIIOBUs
YCTOMYHMBOCTH OMOTEOIIEHO30B.
3apoxacHUE U CMEHA
o6uoreoneHo030B. CyTOUHBIE U
CE30HHBIE U3MEHEHUS OMOTe0-
[IEHO30B.

Bbuoreonieno3 kak 0coOblii ypOBEHb
OpTraHU3aIUH KU3HHA

XapakTepru30BaTh CTPOCHUE M CBOMCTBA OMOTEOIICHO3a KaK
MIPUPOJIHOTO SBJICHUS; ONIPEACIIATh OMOICOIICHO3 KaK OMOCUCTEMY U
9KOCUCTEMY; PaCKpbhIBaTh YICHHE O OMOTeOIICHO3e U 00 IKOCHCTEME;
Ha3bIBATh OCHOBHBIC CBOMCTBA U 3HAYEHUE OMOTCOLICHOTHYCCKOTO
CTPYKTYpPHOT'O YPOBHSI OpraHU3alliH >KHBOW MaTepUHU B IPUPO/IC;
pacKpbIBaTh CTPYKTYPY M CTPOCHHE OMOICOIICHO3a; XapaKTepHU30BaTh
3HAYCHHUE SIPYCHOTO CTPOCHUSI OMOTeoIeH03a; OOBSICHIATh OCHOBHBIC
MEXaHU3Mbl YCTOMYHNBOCTH OHMOTEOIIEH03a; CPaBHUBATh
YCTOHYHMBOCTh €CTECTBEHHBIX YKOCHUCTEM C arpO3KOCHCTEMaMHU;
O0OBSCHATH POJIb OMOTCOIICHO30B B BOJIIOIIUH YKMBBIX OPraHHU3MOB;
PacKpbIBaTh MPOIECC CMEHBI OMOTE€OIICHO30B, HAa3bIBATh MPUYHHBI
CMEHBI, XapaKTePU30BaTh MIOHATHE «CYKIECCUS»; CPABHUBAThH IIEPUO-
JTUYECKHE U3MCHEHHS U CMEHY OMOI'COLIEHO30B; ONPEIC/IATh M Kilac-
cu(UIMPOBATh Pa3HOOOpa3nue OMOreOIICHO30B Ha 3eMJie; CPaBHUBATh
OMOCHCTEMBI OMOTEOIIeH03a U OMOC(EPHI; COCTABIIATH CXEMBI LICTICH
IMUTAHUS B 9KOCUCTEMaX; BBISBIISITH aHTPOIIOI'CHHBIC H3MCHCHHS B
OHoreoleHo3ax; 000CHOBATh COOCTBEHHYIO MO3HIIMIO 0 OTHOIICHHIO
K 9KOJIOTHYECKUM IIpo0JIeMaM M MOBEICHHIO B IIPUPOJIC; IPUMEHSTh
MeTanpeIMETHBIC YMEHHS M10JIb30BAThCS allllapaToM OPHEHTUPOBKU
ydeOHHKA; IIPOSBIISITh KOMMYHHKATHBHBIC KOMIICTCHTHOCTH IIPH
COBMECTHOH paboTe ¢ COydYCHHKaMH B MaJIOi TPyIINe, B Mape, B
JTUCKYCCUN

MHoroo0pa3ue 0HOreoneHo030B 1
uX 3HauYeHue (8 1)
MHuoroo6pasue OMOreoeH030B
(axocuctem). MHOTOOOpasue
OHOreO1eHO30B CYIIIH.
HckyccTBeHHBIE OMOT€O1IEHO3BI —
arpoOHOIICHO3BI.
[Ipuporonosnbp30BaHuE B UCTOPHUH
YeI0BEYECTBA.

DKOJIOTHYECKUE 3aKOHBI
MPUPOIONIOIB30BaAHUS

XapakTepru30BaTh 0COOCHHOCTH CBOWCTB BOJHBIX IKOCHUCTEM,
CpPaBHHBATh MOPCKHUE U MPECHOBOHBIE 3KOCUCTEMBI, OOBSICHSATEH POJIH
IJIAHKTOHA U OEHTOCA B THPOIKOCHCTEME; BBIJICSATh CYIIECTBEHHBIC
MPU3HAKA U3Y9aeMbIX OMOJIOTUYECKIX OOBEKTOB U SBIICHUH,
BBISBIIATH MPU3HAKU WX CXOJCTBA U PA3IHUUS, OOBSICHATH UX
MIPUYMHBI; aHAJTN3UPOBATh, CPABHUBATH U OIICHUBATH 3HAYCHUE
MHOT'000pa3usi €CTECTBEHHBIX OMOTEOIICHO30B /I OMoCchepsl U
YeJIOBEYECTBA; JaBaTh OLEHKY POJIH YeJIOBEKA B CYIIECTBOBAHUH
arpoOHMoIIeHO3a, CPAaBHUBATh arpOOHMOIICHO3 C €CTECTBEHHBIM
OHMOreo1eH030M; OOBIACHATH POJIb OMOJIOTUHU I TPAKTUUYECKON
NEATETLHOCTH JIFOJACH U ONIPEIeIATh COOCTBEHHYIO TTO3UIIHIO TI0
PEIICHUIO SKOJIOTHYECKHUX TIPOOJIeM; XapaKTepH30BaTh CYIIHOCTh
9KOJIOTUYECKHUX 3aKOHOB, OIEHUBATh MPOTUBOPEUNE, BOSHUKAIOIIEES
MEXTy TOTPEOHOCTSIMH YEJIOBEKA U PECYpCaMu TPUPOJIBI

Buna u Bugooopasosanue (13 u)
Bun, ero kpurepnuu u CTpykTypa.
[Monmynsus xak popma
cymectBoBanus Bujaa. [lomynsuus
— CTPYKTYpHasl €JMHUIIA BUJIA.
[Tonynmanus Kak CTpyKTypHBIN
KOMITOHEHT OMOT€O0IIeHO03a.
[Tomynsitust Kak OCHOBHAs €IMHUIIA
IBOJIIOLUH.

Mukpo3Botonus 1 GakTopsl

OnpenensaTs MOHATUE «BUA»; XapaKTEPU30BaTh KPUTEPUH BHJIA U €TI0
CBOWCTBA KaK OMOCHCTEMBI; BBISIBIISITh U CPAaBHUBATH CBOWCTBA
pa3HBIX BUJOB OJTHOTO POJIa Ha MPUMEPax OPraHU3MOB CBOEH
MECTHOCTH; OOBSICHATH 3HAUEHUE PETPOTYKTUBHOTO KPUTEPHS B
COXPaHEHHMHU TeHETHUYECKUX CBOWCTB BU/IA; aHAJM3UPOBATh U
OILIEHUBATh MPUYNHBI MOJIMTUITHMYHOCTH BH/IA; XapaKTEPHU30BaTh
MOMYJISILUIO KaK CTPYKTYPHYIO €IMHUILY BUJIA; €JIaTh HAOII0ICHUS B
XO0/I€ BBINOJHEHUS J1a00paTopHOil paboThI ¢ TepbapueM, KUBBIMU
KOMHATHBIMU PACTEHUSMHU M KOJUIEKIIUSAMHU KYKOB; (PUKCUPOBATH U
0o0CcyX/1aTh pe3yabTaThl HAOIIOICHU, IETaTh BBIBOJIBI; OTIPEIEIISATh




3BOJIIOIMU. [[BIKYIIUI U

HATPABISIOMUH (aKTOP IBOIIOIINU.

®DopMEBI ecTECTBEHHOTO 0TOOpA.
HcKycCTBEHHBIN OTOOP U €ro Poiib
B YBEJIMUCHUH OMOIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.
Bunoobpa3oBanue — mporecc
YBEJIMUYEHUS BUOB Ha 3eMJie

MOHATHUE «ITOMYJISIHS; XapaKTePHU30BaTh TOMYJISIIHIO KaK
OMOCUCTEMY; HA3bIBATh OCOOCHHOCTH IPYMIIOBOTO CIIOC00A KU3HU
oco0eil B MOMyJISInU; OOBSICHATD TIOHSTHS GKU3HEHHOE TIPO-
CTPaHCTBO MOMYJISIUNY, «IUCICHHOCTD TOMYIISAIUNY, KINIOTHOCTh
MOIYJISALIUNY; aHATTM3UPOBATh U OLCHUBATH ()YHKIIMOHAIBHO-
JHEpPreTHYe- CKYI POJIb MOMYJISIIINI KaK KOMIIOHEHTa OHOTeoIieH03a
Ha KOHKPETHBIX IIPUMepax BUJIOB CBOCH MECTHOCTH; PACKPHIBATh
O0COOCHHOCTH MOMYJISIUN KaK TeHETHUECKON CHCTEMBI; OOBSICHATH
TEPMHUHBI «OCOObY, «KTEHOTHUID, «TCHOPOH); aHATTU3UPOBATh U
OOBSICHSTH MUKPOIBOJIIOIHIO KaK MPOIECC H3MEHEHHS TeHO(POHIa
MOIYJISIIIUH; ONKCHIBATh BUIIBI TI0 MOP(OJIOTHUECKOMY KPUTEPHIO;
BBISIBJISTH apOMOP(O3bI U UAHOATANTALNN Y PACTCHUN U )KUBOTHBIX
CpaBHUBATH (POPMBI €CTECTBEHHOTO 0TOOPA, CIIOCOOBI
BHI000pa30BaHUS; OOBSCHSTH IPOIECC MOSBICHIS HOBBIX BHIOB
(BumooOpa3oBaHue); XapaKTePHU30BaTh BU U MOIMYJISAIHIO KaK
OMOCUCTEMBI; OTPEACIISATH MOMYJISIHIO KAaK TCHETUYECKYIO CHCTEMY H
KaK CJMHHUILY YBOJIIOIMH; aHAJIM3UPOBATh U OIICHUBATH POJIb
MOTYJISIIIK B IPOIIECCE IBOJIONNHN; OOBSICHSATH 3HAUCHUC
TeTepOreHHOCTH TPUPOJTHBIX MOMYJISIIIAA BH/IA; XapaKTePH30BaTh
CYIIHOCTh MUKPOABOJIIOINH; aHAIU3UPOBAThH M OIICHUBATH POJIb
IBOJIIOIIMOHHBIX (PaKTOPOB B MPOIECCaX MUKPOIBOIIOIUH;
MO/ICJIMPOBATh MPOLECCHl MUKPOJBOJIIOIUU B 3aBUCHMOCTH OT
YCIIOBUH CYIIECTBOBAHUS MOIMYJISIIIAIA BHJIA; BBISIBIISTH H
aHAJIM3UPOBATh IPHUYUHBI 00pA30BaHKs HOBOTO BHJIA; pa3INyaTh U
XapaKTepU30BaTh TeorpapuIeCKiii 1 OMOJIOTUIECKIH CITIOCOOBI 00pa-
30BaHMsI HOBBIX BHJIOB; IPUBOIUTH IIPUMEPBI BEIMEPILIUX BUIOB U
HaXOJSAIIMXCS TI0]] yIPO30i BRIMUPAHUS; HA3bIBATh U OOBSICHATH
MIPUYMHBI BBIMUPAHUS BHJIOB

IIpoucxoxaenue v 3TANbI
IBOJIIONIUM YesaoBeKa (7 1)
[IpoucxoxneHue yemoBeka.
Hcropus cranoBienus Buaa Homo
sapiens. OcoOOEHHOCTH IBOJTIOIHH
yenoBeKa. YemoBek Kak
YHUKaJIbHBINA BUJI )KUBOM IPUPOJIBL.
Pachl ¥ runoTe3n UX
IIPOUCXOKICHUS.
ITaneomuTHyeckre HAXOIKM Ha
teppuropuun Poccun

XapakTepru30BaTh 0COOCHHOCTHU U 3TAIbI IPOUCXOKICHUS
YHUKaJIbHOTO BHJ1a Ha 3emiie — YenoBek pa3yMHBIN; ONpeaessiTh
MECTO YEJIOBEKA B CUCTEME KUBOT'O MUPA; AHAIU3UPOBATh U
CpPaBHHMBATh TMIOTE3bI O MPOUCXOKIAECHUN YETOBEKA COBPEMEHHOTO
BHUJIAa; AHAJIM3UPOBATH POJIb MUKPOIBOJIIOLMU KaK MEXaHU3Ma
AHTPONOT€HE3a; HA3bIBAaTh PAHHUX MPEIKOB YEIOBEKA; BBISBIIATH
CXOJICTBO M Pa3jIMyusl YEJI0BEKa U KUBOTHBIX; HA3bIBATh OCHOBHBIE
CTaJlMHU MpOoLEeCcCca CTAHOBJIEHUSI YEJIOBEKA COBPEMEHHOIO TUIIA;
Ha3bIBaTh MPOTPECCUBHBIE OCOOCHHOCTH TIPEACTaBUTENCH BUIA
UYenoBek pa3yMHBIN 110 CPABHEHUIO C IPYTUMU MPEACTABUTEISIMU
pona YenoBek; XxapakTepru30BaTh OOLIYI0 3aKOHOMEPHOCTh
HBOJIIOIIMH YeNIOBEKa; OOBSACHATH MPUYUHBI YBOJIOLIUY BUOB U
YeJI0BEKa, €IMHCTBO YEJIOBEYECKUX pac; paCKpbIBaTh OCOOEHHOCTH U
3HAYEHHUE MOMYISALMOHHO-BUA0BOIO CTPYKTYPHOI'O YPOBHS
OpPraHU3alNK KUBOW MAaTEPUU; ApIyMEHTUPOBATH CBOIO TOUKY
3peHus BXOJIE IUCKYCCHH MO OOCYKACHHUIO MPOOIEMBI COXPAHEHHUS
MPUPOIAHBIX BUIOB

Yuenue 00 3BOJIIOLMY U €r0
3HAYeHHe

(119)

HcTopus pa3BUTHS SBOIIOLMOHHBIX
uzeu. DBomtonnonHas Teopus Y.
JlapBuHa 1 ee 3HaYCHHUE.
CoBpeMeHHOe y4ueHHe 00

XapakTepru30BaTh OCHOBHBIE e 3BOJIIOIIMOHHON Teopu K. b. Jla-
MapKa, BBIABIATH OMIMOOYHBIE MTPEJICTABICHUS JAHHOTO YYEHOT0 U
OOBSACHATH NPUYMHBI UX BOZHUKHOBEHHUS; XapaKTepHU30BaTh
IBOJIIOLIMOHHYIO Teoputo Y. /lapBuHa; n3nararb HCTOPUIO Pa3BUTHUS
3BOJIIOLIMOHHBIX UIeH; O0BSACHAThH CYITHOCTH COBPEMEHHOU Teopun
9BOJIIOLIMN; YCTAHABIIMBATH ABUXKYIIME CUIIBI DBOJIIOLINY, €€ IYTH U
HaIpaBJIEHUs; HA3bIBATh OCHOBHBIE 3aKOHOMEPHOCTH U PE3yIbTaThl




sBomonuu. JlokazarenbcTBa
ABOJIIOLIUU KUBOU IPUPOIBL.
OCHOBHBIE HaIlPaBJICHUS
aBOJIOITUH. OCHOBHBIE
3aKOHOMEPHOCTH U PE3yJIbTaThI
ABOJIIOLUU.

3emne. HoBas cucrema
OPTraHUYEeCKOTr0 MHUpA.
Oco0EeHHOCTH MOMYJIAIIMOHHO-
BUJIOBOTO YPOBHS KU3HU

CucreMa )KMBBIX OPraHU3MOB KaK
pe3ysIbTaT mpoiiecca SBOJOIUHN Ha

3BOJIIOLIMN; XapaKTEPU30BATh CUCTEMY KUBBIX OPTraHU3MOB KaK
pe3yNbTaT 3BOJIOLMH Ha 3eMJIe; XapaKTEepU30BaTh YCIOBUS
nosBieHusa Teopun Y. JlapBuHa, 3HaueHHE 3BOJIOIMOHHON Teopuu Y.
JlapBuHa B HayKe; aHAJTU3UPOBATh U OIICHUBATH BKJIAJ Pa3JIMYHBIX
oOyactell GMOJOTUH B CO3/JaHUE COBPEMEHHON TEOPHH 3BOIOIHH,
XapaKTepU30BaTh COACPKAHUE U 3HAUEHUE COBPEMEHHON TEOPUU
9BOJIIOLIMU;, OOBACHATH POJIb U BKJIAJ OUOJIOIMYECKUX TEOPUid B
(hopMUpOBaHHE COBPEMEHHOM €CTeCTBEHHOHAYYHOMN KapTUHBI MHPA;
OOBSCHATH POJIb 3HAHUN 00 OCHOBHBIX HAIPaBIECHUSIX SBOJIIOIHH B
(hopMUPOBaHUH €CTECTBEHHOHAYYHOU KApTUHBI MUPA; XapaKTePU30-
BaTh 3aKOHOMEPHOCTH 3BOJIIOINH, OOBACHATH POJIb €CTECTBEHHOTO
0TOOpa B IIPOIECCax IBOIIOLUHU, TIPUBOAUTH IPUMEPHI
MIPOrPECCUBHOTO YCIOXKHEHUS (POPM KM3HU; XapaKTepHU30BaTh
KpYIHBIE TPYIIIbI (TAKCOHBI) 3YKAPUOT; ONPEICIISTh CYIIECTBEHHbBIC
MIPU3HAKY NOMYJISIUOHHO- BUAOBOIO YPOBHS OpraHU3alNY KU3HH,
XapaKTEepU30BaTh KOMIIOHEHTHI, MPOLECCHI, OPraHU3aIUI0 U
3HAQUYE€HHE JAHHOT'O CTPYKTYPHOT'O YPOBHS KU3HHU, YMEHUE
CPaBHUBATh MEXKy CO0O0 pa3IMuHbIE CTPYKTYPHBIC YPOBHU
OpraHu3aINy KU3HU

CoxpaHenune 6mopazHoodpa3ust
— HACyIIHas 3a7a4a
yejoBevecTnBa (6 4)

pa3Hoo0Opasusi.
BceemupHas crparerdst OXpaHsbl
IIPUPOJHBIX BUJIOB

3HaueHue U3y4eHus MOMyIALUi 1
BUJ0B. ['eHO(OH 1 OXpaHa BHIIOB.
[TpoGnema yTpatbl OMOJIOTHYECKOTO

Pemiate 3amaun oxXpaHbl IpUPOBI IPU OOIICHUH C OKPYKaroIIei
CpeJoii, UCIONIb30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS 110
OMOJIOTUH B MPAKTUYECKOMN NEATEIILHOCTH U TTOBCEAHEBHOM KU3HU;
XapaKTepU30BaTh MOHATHE «yCTONYMBOE PA3BUTHUEY, CPABHUBATD
TIOHSATHUSA «PEJIKUE BUIBD U «HMCUE3AIOIINE BUIbD»; OOBICHITH
3HaueHue KpacHoit kauuru

Pe3epB — 6 yacoB

BuoJiorus. YrayoJennslii ypoBenb. 11 kaace (105 yacos, 3 yaca B Hef1em10)

Ocnosnoe cooepicanue no
memam (pazoenam)

Xapaxmepucmuka 0CHOGHBIX U008 YUEOHOIl 0eamenbHOCmU

7KuBoii opranusm kak
Omosiornyeckas cucrema (8 )
Opranusm kKak Ouocucrema.
OpranusM Kak OTKpbITast
ounocucrema. [Iporeccr
KHU3HEIEATEIBHOCTH
OJIHOKJIETOYHBIX OPTraHU3MOB.
CBolicTBa MHOTOKJIETOYHBIX
Opranu3MoB. TpaHCIIOPT BEIIECTB
B %HMBOM opranusme. Cucrema
OpPraHOB MHOTOKJIETOYHOI'O Opra-
HU3MA.

Perynsums nporeccon
KHU3HEIEATEIBHOCTH OpraHU3MOB

XapakTepru3oBaTh CTPYKTYPHBIE 2JIEMEHTBI, OCHOBHBIE IIPOLECCHI
OPraHU3MEHHOIO YPOBHSA KU3HU. [IpUBOIUTE KOHKPETHBIE IIPUMEPHI
MIPOSIBJIEHUS CBOMCTB KU3HU HA OPraHU3MEHHOM ypoBHE. CpaBHUBATh 0CO-
OEHHOCTU OPraHU3MEHHOI0 YPOBHSI )KU3HU C 0COOEHHOCTAMU OnochepHoro
1 OMOTeOLEHOTUYECKOT0 YPOBHEN. AHAIN3UPOBATh IBYHAIIPABIEHHOCTD
KHU3HU OPraHU3MOB M OOBSICHATH €€ 3HaueHue /i 3BoTonuu. O1eHnBaTh
3HaYEHUE OPraHU3MEHHOT0 YPOBHS U3HHU B Ipupojie. Onpenensitsb
MOHATHE «OPTaHU3M». XapaKTepru30BaTh OPraHU3M Kak OMOCUCTEMY.
HazbiBaTh cyliecTBeHHbIE IPU3HAKU OMOCUCTEMBI «OPTaHU3M.
AHanu3upoBaTh U OLIEHUBATh POJIb AIEMEHTOB OMOCHCTEMBI «OPTaHU3M» B
€€ JKU3HEIeATEIbHOCTH. APryMEHTHUPOBATh OTKPHITOCTh OMOCHCTEMBI
«opranuszmy». OnpenensaTe NOHATHE «TOMEOCTa3». XapaKTepU30BaTh
MIPOLIECCHI PETYISUN PACTUTEIBHOTO U )KHBOTHOI'O OpraHu3Ma.
CpaBHUBATh IPOLIECCHI PETYIISALUN Y MHOTOKJIETOYHBIX U OJTHOKJIETOYHBIX
opranu3mMoB. Ha3bIBaTh 1 OOBSICHSTH CYIIECTBEHHbIE MPU3HAKU
OJIHOKJIETOYHBIX OPraHU3MOB. XapaKTepU30BaTh IIPOLECCHI
KHU3HEJCSATEIbHOCTH OJTHOKJIETOYHBIX OpraHu3MoB. CpaBHUBAThH IPOLECCHI
nuHOIUTO32a U parouuTosza. OOBSACHATH 3HaUEHUE OTKPBITHS (ParouuTosa
N. V1. Me4HHKOBBIM U1 TOCTPOCHUSI TeOpUN UMMYHUTETA. OOBACHATH




POJIb OPTraHOMJI0B OJTHOKJIETOUYHBIX OPTAHU3MOB B UX MEPEIBHKECHHH.
AHaNM3UpPOBATh U OLIEHUBATH POJIb TAKCUCA Y OJTHOKJIETOYHBIX
OpraHu3MoB. XapaKTepHU30BaTh POJIb OJHOKIETOUYHBIX OPIrAaHU3MOB B
npupoie. XapakTepru30BaTh MHOT00Opa3re MHOTOKJICTOYHBIX OPTaHU3MOB.
[IpuBOaUTE IpUMEPHI CLIEMATN3ALUYA TKAaHEH U OPTaHOB Y PACTEHUI,
rpu0OB U KUBOTHBIX. XapaKTePU30BaTh 3HAUCHIE OOMEHA BEILIECTB.
CpaBHMBATh Pe3yJIbTATHI IPOLIECCOB ACCUMUWIIALIMM U TUCCUMUIISALIAH.
HaspiBath BaykHEWIIME TPOLIECCH ACCUMMIISIMUA. XaPAKTEPU30BaTh U
CpaBHMBATh a3pOOHBINA U aHAIPOOHBIN TUIIBI 0OMEHa BEIIECTB Y
opranu3MoB. Ha3bIBaTh U KpaTKO XapaKkTepU30BaTh CUCTEMBI OPTraHOB
YKUBOTHOT'O OpraHu3Ma. ApryMeHTHUPOBATH CJI0KHOCTb CTPOCHUS U
CHEM(PUIHOCTD KU3HEEATSIILHOCTH MHOTOKIIETOYHOTO OpraHU3Ma.
AprymMeHTHpoBaTh HEOOXOAUMOCTh MMUTAHUS AJIs opranu3mMoB. HazbiBaTh
TUIBI IUTAHUSL OPTAHU3MOB U WUTKOCTPUPOBATH UX PUMEPAMHU.
CpaBHuBaTh CIOCOOBI MOTYYESHHS MUTATEIbHBIX BEIIECTB BOJOPOCISIMHU U
BBICIIIMMU PACTEHUSIMHU. XapaKTepru30BaTh MHOT000pa3ue CriocoOoB
NOOBIBaHMS MUIY Y MHOTOKJIETOUYHBIX KUBOTHBIX. [[pUBOIUTE mpUMepbI
JKMBBIX OPTaHU3MOB C Pa3JIMYHBIMU THUIIAMU MUTAHUS

PasmHokeHue U pa3BuTHE
OpranusMoB (4 1)
Pa3smMHOXEeHME OPraHU3MOB.
Omnog0TBOPEHUE U €T0
3HaueHue. UHuBHyanbHoOe
pPa3BUTHE MHOTOKJIETOYHOTO
opranu3ma — OHTOreHes. Poct u
pa3BUTHE OpraHu3Ma

XapakTepu3oBaTh pa3MHOKEHHE OPTaHU3MOB KaK UX CaMOBOCIIPOU3Be-
nenue. HazpiBaTh OCHOBHBIC TUITBI pa3MHOXKEHUS. [[pUBOANTH KOHKPETHBIE
MIpUMEPHI pa3HbIX (OpM OECTonIoro pa3MHOKEHUS Y PACTEHUN U
KUBOTHBIX. OOBSCHATD MOHATUS «KJIOH» U «KJIOHUpOBaHHUEY. OlIEHUBATh
3HaueHue 0eCrooro pa3MHOKEHHUS JIJIsl IPUPOIBI U IJIs YeJIoBeKa. Xa-
pakTepru30BaTh OMOJOTUYECKOE 3HAUYECHUE MTOJIOBOTO PA3MHOKEHUS U
oroioTBopeHusi. OOBSACHATH CBOWMCTBA 3UTOTHI. BBISBIATE CylIIeCTBEHHBIE
MIPU3HAKHU Pa3IN4Hsl MOJIOBOTO M OECIOI0ro pa3MHOKEeHHs. PackpbIBaTh
OHMOJIOrMYeCcKOe MPEUMYIIECTBO MOJIOBOTO PAa3MHOKEHUSI.
XapakTepu3oBaTh Ha KOHKPETHBIX MTPUMEPAX MOHATUS «TI0JD» U «ITOJIOBOU
npu3Hak». OOBICHATH POJIb MEPBUYHBIX U BTOPUYHBIX MOJIOBBIX IPU3HAKOB
B IpOIIECCaX KU3HEACITEIbHOCTU KUBOTHBIX. ONpeAeaTh MOHITHE
«OIJIOIOTBOPEHUEY. XapAKTEPU30BaTh 3UTOTY KaK HAaUaJIbHBIN ATal )KMU3HU
opranusma. Paznuyars Hapy>KHOE U BHYTPEHHEE OILIOJ0TBOPEHUE,
MIPUBOJAUTH KOHKPETHBIE MPUMEPBI. APryMEHTHUPOBATH IPEUMYIIIECTBA
BHYTPEHHETO OTUIOJIOTBOPEHUS Tepe]] HapyKHbIM. [IpuBOIUTE TpUMEDPHI
WCIIOIb30BAaHUS HCKYCCTBEHHOTO OIIOOTBOPEHUSI B PACTEHUEBO/ICTBE U
KUBOTHOBOJCTBE. XapaKTEpHU30BaTh ATAlbl IBOMHOTO OIMIOJOTBOPEHUS Y
[BETKOBBIX PACTEHUH U €ro Onojgoruyeckoe 3HaueHue. OnpenensiTh
MIOHSTHS «OHTOTEHE3», «IMOproreHe3». Ha3piBaTh meprosl OHTOTeHE3a.
HazpiBaTh nepBUYHbBIC KIETKH, O0OPA3yIOIIUECS IPH I€TIEHUN 3UTOTHI B
Hayajie pa3BUTHUsI HOBOTO OpraHu3Ma. XapaKTepHu30BaTh ITalbl
aMOpuorenesa (apobieHue, racTpyssiinuto, nuddeperiuanuio). OObICHATH
3aBHCHMOCTH Pa3BUTHs SMOpHUOHA OT HAClIEACTBEHHOIO MaTepuasia u
YCJIOBHI BHEITHEHN Cpeibl. XapaKTepru30BaTh OCOOCHHOCTH Pa3BUTHS
OpPraHU3MOB B MMOCTAIMOpHOHANBHBIN TIepuoa. CpaBHUBATH CTaIUU
Pa3BUTHSI OPTaHU3MOB C IMOJHBIM M HETIOJTHBIM MPEBPAIICHUEM.
AHaNnM3UPOBATH CTAIUU PA3BUTHS 3aPO/IbIIIA Y TO3BOHOYHBIX.
®opMynupoBath 3aK0H bapa. BEIABIATE 3aBUCUMOCTh OHTOI€HE3A OT
TeHeTUYECKON MH(OpMAIINH, COIepKaIeiicsl B 3UTOTe. AHATU3UPOBATh U
OIICHUBATh HETAaTUBHOE BIMSHNUE HUKOTHUHA, AJTKOTOJIS M HAPKOTHIECKUX
BEILIECTB HA pa3BUTHUE 3apo/iblllia yenoBeka. Mcnonb3oBarh
WH(pOPMaIIMOHHBIE PECYPCHI TTPH MOJATOTOBKE JIOKIA0B, pedepaTos,
COOOIIIEHUH O IPUUMHAX HAPYIIIEHUI YMOpHUOTEeHEe3a




OcHOBHbIE 3AaKOHOMEPHOCTH
HacJIeloBaHusi npu3HakoB (13
q)

I'eneTnka — Hayka o
HacJIeJOBaHUM CBOMCTB
OpPraHU3MOB.
['uOpuonorunaecKkuii MeTo
HCCIICOBAHUS
HacJIeICTBEHHOCTH.
['eneTn4eckue 3aKOHOMEPHOCTH,
OTKphBITHIE ['. MeHnenem.
Hacnenosanue npusHakoB npu
JTUTHOPUTHOM | TIOJTUTHOPUTHOM
ckpenpanuu. HacienoBanue
MPYU B3aUMOJICHCTBUU I'eHOB. ['eH
Y XpOMOCOMHas TEOpHUs
HACJICICTBEHHOCTH.

I'eneTnka moia u HacJIeIOBaHUE,
CLIETIJICHHOE C IIOJIOM.
HacnencrBennnie 0oye3HU
YyeJIoBeKa.

OTHYECKHE aCIEKTHI
MEIHUIIMHCKON T€HETHUKH.
DaKTOpbI, ONPEACIISIONINE
3I0POBBE YETIOBEKA

OnpenensiTh MOHATHUS «HACIEICTBEHHOCTb» U «M3MEHYMBOCTHY». KpaTko
XapaKTEepU30BaTh UCTOPHIO IPEICTABICHUN YEI0OBEUYECTBA O MEXaHU3ME
repeiayy HacjaeICTBEHHBIX TPU3HAKOB OT POJUTENEH MOTOMKAM.
Ha3piBath OCHOBHBIE NTOJIOKEHUS UCCIICIOBAHUM, TPOBEACHHBIX ['. MeH-
neneM. Onpenenars MOHATHE «TeH». PackpbIBaTh MPeaNOCHUIKH CO3/IaHuUs
1 OCHOBHOE CO/IEP>KaHUE XPOMOCOMHOW TEOPUU HACIEACTBEHHOCTH.
OOBACHATD MOHATHS «TE€HOTHUID, «(HEHOTHUIDY, «T€HO(DOHI, «KTEHOMY.
CpaBHUBATH IOHATHUS «T€HOTHID», «KTCHOM», «T€HO(GOH » U BBISBIISTH HX
paznnuusg. OObSCHITH MOHATHE «M3MEHYUBOCTHY». PackpbiBaTh 0coOeH-
HOCTH MEXaHH3Ma MOIU(PUKANMOHHON U3MEHYNBOCTH, TIPUBOUTH MIPH-
Mepbl. OOBACHATH OHATHE «MOAU(PHUKALUA». XapaKTEpPU30BaTh Ha-
CJIEICTBEHHYIO U3MEHUMUBOCTD U €€ TUllbl. CpaBHUBATH MPUYUHBI BO3-
HUKHOBEHUSI KOMOMHATUBHON U MyTallUOHHOM N3MEHYUBOCTH.
XapakTepu3oBaTh TUIBI MyTaliuil. OnpenensiTh MOHATUS «MYyTareHe3,
«myTaren». OOBSICHATH OCHOBHBIE TIOJIOKEHUS 3aKOHA TOMOJIOTHYECKUX
PSIZIOB HACJIEICTBEHHOW U3MEHYMBOCTH. J{aBaTh OIEHKY BKJIa/la YUCHUS
H. U. BaBuiioBa 0 3aKOHOMEPHOCTSIX U3MEHUYUBOCTH B OMOJIOTUYECKYIO
HayKy. [IpoBonTh HAOMIOIEHHS B XO/I€ BBITIOJTHEHUS JIAO0OPaTOPHOI
pabotel. CTpOUTHh BapUAIIMOHHYIO KPUBYIO M3MEHUUBOCTU. DUKCUPOBATH U
o0CyXIaTh pe3ynbTarhl paboThl, AenaTh BhIBOABL. CoOMI0aTh MpaBuia
paboThl B kKabuHeTe, 0OpaleHus ¢ 1abopaTOPHBIM 000PYIOBAHUEM.
HasbiBaTh cymiecTBeHHbIE 0COOCHHOCTH THOPUIOTOTHIECKIX
uccnepoanuii I'. Menens. AHaIU3UPOBATH PE3YJIbTAThI OMBITOB 110
MOHOTHOPUIHOMY CKpelIuBaHuio. Mcnoap30BaTh reHETHYECKYIO
TEPMUHOJIOTHIO U CUMBOJUKY. OOBSICHATH TIOHSATUE «AJUICIIbY.
®opMyIUpoBaTh 3aKOH JOMUHUPOBAaHUA (TIEPBbIi 3aKOH MeHens),
MIPUBOUTH TPUMEPHI.

dopMyIHpoBaTh 3aKOH paclierieHus (BTopoii 3akoH MeHnzens),
PUBOAUTH TpUMeEpbl. OOBSICHATH CYITHOCTh MPABUIIA YUCTOTHI TaMET.
CocTaBnaTh 31€eMEHTapHbIE CXEMbI CKpelBaHus. Pemiats reHeTnyeckue
3a/1aui. AHAJIU3UPOBATH PE3YJIBTATHI OMBITOB MO TUTHOPUIHOMY
ckpeuuBanuio. DopmynupoBaTh 3aKOH HE3aBUCUMOI'O HACIEAOBaHUS
MpU3HAKOB (TpeTHil 3aKkoH Menzens). XapakTepru3oBaTb 0OCOOEHHOCTH U
3HAUEHUE aHATU3UPYIOIIEro cKpemuBanus. OObSICHIATh MIPUUUHY
OTKJIOHCHHS Pe3yJbTAaTOB OMBITOB MO JUTUOPUIHOMY CKPEIIMBAHUIO OT
CTaTUCTUYECKUX 3aKOHOMepHOcTel. Ha3pIBaTh MpUUKMHY CUENIIEHHOTO
HacneaoBaHus TeHOB. OOBSACHATH CYIITHOCTh KPOCCHUHTOBEpA.
Hcnonbs30BaTh reHETUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY. Permath
TreHeTUYECKHUE 3a7jaui. AHAJIM3UPOBATh CYIIHOCTH SIBICHUN HEMOJIHOTO
JTOMUHHUPOBAHUS U KOJOMUHUPOBAHUS, TPUBOIUTH TpUMeEpPbl. OOBSICHATH
ompeneneHue rpynn Kpou B cucteme ABO. AHanu3upoBaTh CyIIHOCTh
SIBJICHUI KOMIUIEMEHTApPHOCTH, AIUCTa3a U MOJIMMEPUHU, TPUBOAUTD
TIPUMEPBHI.

Ornpenenarb MOHATHE «I10J1», PACKPBIBATh MEXAHU3M ONPEEICHUS M0JIa Y
MJICKOTIUTAMOIIHMX U YenoBeka. CpaBHUBATH MOJIOBBIE XpoMocoMbI (X 1Y)
Mo 00beMy reHeTH4ecKoi HHGOPMAITUU B OOBSICHATH OMOJIOTHIECKYIO
pobX-XpoMOCOMBI. XapaKkTepru30BaTh 0COOEHHOCTH HACJIEJOBAaHUS
MIPU3HAKOB, CIIETUICHHBIX C IOJIOM, IPUBOIUTH IpUMEpPHL. [TosICHATD
HacjeloBaHle reMopuiiny y 4enoBeka. ApryMeHTUpPOBaTh HEJ0-
MyCTUMOCTH OJM3KOPOJCTBEHHBIX OPaKOB BBUAY PHUCKa MepeIayu Ha-
CJIEICTBEHHBIX 3a00IeBaHU. XapaKTepU30BaTh OCOOCHHOCTH T€HETHKH
yenoBeka. OnpenensiTh NOHATHE «KapUOTUID». OLEHUBATH POJIb U3YUECHUS




KapHOTHIIAa YeJIOBEKa B MEIUITUHCKHIX MCCIICIOBAHUAX. XapaKTePU30BaTh
MIPUYKHBI COOCTBEHHO HACIEICTBEHHBIX 00JIe3HEH U MYJIbTH(PAKTOPHBIX
3a00JIeBaHUM, IPUBOIUTH UX MTPUMEPHI. [IpHBOIUTE KOHKPETHBIC IIPUMEPHI
TCHHBIX U XPOMOCOMHBIX 00JIe3HEH, 0OBICHATH UX TPHYNHBL.
ApryMeHTHpOBaTh HEOOXOIUMOCTh MPO(UIAKTUKH HACIEICTBEHHBIX
3a00JIeBaHU KaK OCHOBHOT'O CPEJICTBA MX Mpeaynpexacaus. Ha3pBaTh
MepbI MPO(UITAKTHKH HACIIEICTBEHHBIX 3a00JICBaHHI YEIOBEKA.
OnpenensiTe MOHATHS «MYTALUD», KMyTareH», «MyTareues». Paznudars
TeHEepaTUBHBIC M cCOMAaTHYeCKue MyTaruu. Ha3piBaTh OCHOBHBIC
MOHU3UPYIONINE, XUMUYECKHE U CIOHTaHHBIC MyTareHbl. OOBSICHSITH
MEXaHU3M BO3JICHCTBHSI Pa3JINYHBIX MYTareHOB HA OPraHU3M YEJIOBEKa.
Ha3spiBaTh ipeMeT u 3a1a4u METUITUMHCKOM reHeTHKU. OO0CHOBBIBAThH
HEO0XOUMOCTh MEIMKO-TeHETUIECKOTO KOHCYIbTHpOBaHus. [IpoBoanTh
OIICHKY 3THYECKUX ACIIEKTOB UCCIIECI0BaHUI B 001aCTH MEAUIIMHCKON
TCHETUKHU. PacKkphIBaTh KIIIOUEBBIE TTOJI0KEHUST OMOITHYECKOTO KOJCKCA.
XapakTepru3oBaTh POJb TEHOTHIIA B MOIEPKAHUU (PUZNIECKOTO U
TICUXUYECKOTO 37I0POBBS YEIIOBEKA

OcCHOBHBIEC 3AKOHOMEPHOCTH
u3MeH4YuBocTH (7 4)
H3MeHYnBOCTh — BayKHEHIIICE
CBOWCTBO OPraHU3MOB.
MHoroo6pasue hopm
HW3MEHUYUBOCTH Yy OPTaHU3MOB.
HacnencrBenHass 13BMEHUMBOCTh
U ee TUIbl. MHOrooOpa3ue TUIOB
MyTauuii. Myraressl, ux
BJIMSIHHUE HA KUBYIO IPUPOY U
YyesoBeKa.

PazBuTue 3HaHus o
HACJIEJICTBEHHON U3MEHYMBOCTH

OOBACHATDH MOHATHE «M3MEHYUBOCTHY». PackpbiBaTh 0COOEHHOCTH MeXa-
HU3Ma MOJU(DHUKAITMOHHOW H3MEHUYNBOCTH, TPHUBOIUTE pUMepbl. O0B-
SICHATD MOHATHE «MOAUPUKALIND». XapaKTepPU30BaTh HACIEICTBEHHYIO
N3MCHYUBOCTH U €€ TUIIBI. CpaBHI/IBaTI) IMPpUYKHBI BOBHUKHOBCHMUA
KOMOMHATUBHOU U MYTAaIlMOHHON M3MEHYMBOCTU. XapaKTEPU30BaTh TUIIBI
Mytanuid. OnpeneNsaTh MOHATHS «MyTareHe3» U «MyTaren». OObsICHATh
OCHOBHBIE TOJIOKEHUSI 3aKOHA TOMOJIOTMUECKUX PSAZIOB HACIIEICTBEHHOM
W3MEeHYHNBOCTH. JlaBaTh oLeHKY BKiaaa yuenus H. M. Bapuiiosa o 3ako-
HOMEPHOCTSIX U3MEHYMBOCTU B OMOJIOTHYECKYI0 HayKy. CTpouTh Bapua-
LMOHHYIO KPUBYIO U3MEHUMBOCTU. DUKCUPOBATH U 00CYK1aTh PE3YIbTAThI
paboThl, AeNaTh BBIBObI

Cenexknus M1 OHOTEXHOJIOTHA HA
ciy:k0e yesioBedecTBa (5 4)
I'eHeTHYeCKHE OCHOBBI CEICKIUH,
Bxnang H. . BaBunoBa B
pPa3BUTHE CEJICKIUH.
JloCTH>KEHHUSI CeNIEKIIUU PACTEHUM
W KUBOTHBIX.

buorexHonorus, ee HanpaBIeHUA
M 3HAYCHUE.

JlocTrKeHHsI OMOTEXHOJIOTHH U
STHYECKHUE ACIEKTHI e
HUCCIeI0BaHUN

Onpenensars NOHATHE «CEIEKIMs». ApryMEHTUPOBATh OTOXAecTBIeHUE H.
N. BaBWJIOBBIM CEJNEKIINH C «3BOJIFOLAEH, HATPABIIIEMOUN YEITOBEKOM).
HaspiBath 3a1aun cenekumuu. XapakTepu3oBaTh HCKYCCTBEHHBIN 0TOOp Kak
OJIMH M3 OCHOBHBIX METOJI0B celeKIuu. OOBACHATH OHATHE
«rulOpuu3anus». PackppelBaTh CYIIHOCTh COBPEMEHHBIX METO/I0B I'U-
OpuIU3aIKy: MOJICKYJISIpHO#N rudpuau3anuu (in Vitro), Mmyrarenesa u
MOJIMIIIONINH. XapaKTEPU30BaTh BJICHUE I€TEPO3NCA U IIPUBOJUTD €TI0
npumepbl. Ha3bIBaTh IEHTPBI MPOUCXOKICHUS KYJIbTYPHBIX PACTEHUH.
CpaBHMBaTh 0COOEHHOCTH MEPBUYHBIX U BTOPUYHBIX LIEHTPOB MPO-
HCXOXACHUS KaK UICTOYHHUKOB KYJIbTYPHBIX BUJOB pacTeHUN. ApryMeHTH-
pOBaTh CO3UAAIONIYIO POJIb YeNIOBEKA B MOSIBIEHUH MHOT000pa3us popm
KyJIbTYpHBIX pacTeHui Ha 3emie. OuenuBats Bkiag H. Y. BaBunosa B
OMOJIOTHYECKYIO HAYKY

HapcrBo Bupycsl, ero
pa3HooOpa3ue v 3HaUeHue (6 1)
Hexknerounsie opraHu3Mbl —
BHUpYyChl. CTpoeHUE U CBOMCTBA
BHUPYCOB. BupycHsie
3a0oneBanus. OpraHu3MEHHbIH
YPOBEHB JKM3HH U €r0 POJIb B
pUpoie

ApryMeHTHpOBAaTh MPUINHBI OTHECEHUSI BUPYCOB K )KMBBIM OPIaHU3MaM.
XapakTepu30BaTh OTJIMYUTEIbHBIE 0COOEHHOCTH CTPOSHHS U Pa3MHOKEHUS
BUpYCOB. OOBACHATH MEXAHNU3M MPOHUKHOBEHHSI BUPYCA B KIIETKY.
XapakTepu3oBaTh THIIOTE3I O IPOUCXOKICHUU BUPYCOB. Mcrionb30BaTh
nH(}OpMaLIMOHHBIE PECYPCHI [T TOATOTOBKY JI0KJIa/10B, pedepaTos,
cooOIIeHNH 0 BUpycax — BO30YIUTENSIX 3a001€BaHUI pacTeHuil,
JKUBOTHBIX, 4eJIOBeKa. [[pHBOINTE KOHKPETHBIE ITPUMEPHI BUPYCHBIX
SMHJIEMHI B UCTOpUU YeoBedecTBa. HazpiBaTh BUpyCHbIE 3a001€BaHUS
KUBOTHBIX U PACTEHUH, OLIEHUBATh MPUHOCUMBIN UMH yILIEpO CelbCKOMY




x03sicTBY. Onpenenarb NOHATHs «0akTepruodar», «3MUIAEMUs,
«manaemus», «BUU», « CIIM». AnanuzupoBaTh cTpoeHue Bupuona BUY
Y MEXaHU3M MH()UIMPOBAHUS UM KJIETOK X031uHa. OOOCHOBBIBATh CO-
OmoieHue Mep Ipo(UIaKTUKY BUPYCHBIX 3a0oeBaHuii. Ha3piBaTh Mephl
npodunaktuku CITN/]a. O6Cy)aaTh UCTOPUIO pa3BUTHS HAYKH O BHU-
pycax— BUPYCOJIOTHH. XapaKTepU30BaTh JOCTUXKEHUS BUPYCOJIOTHH B
HAaCTOosIIIee BpeMsI

Ctpoenue ;xuBoii kierku (17
1)

N3 ucropuu pa3Butusa HaAyKu O
kietke. Knerounas Teopus u ee
OCHOBHBI€ TTOJIOKEHUS.
CoBpeMeHHbIE METO/IbI
LIHUTOJIOTUYECKUX UCCIICTOBAHUM.
OCHOBHBIE YaCTH KJIETKH.
[ToBEpXHOCTHBINM KOMILJIEKC
kieTku. Llutomnasma u ee
CTPYKTYPHBIE KOMIIOHECHTHI.
HemeMmOpaHHbIe OpraHou/IbI
KJIETKH. MemMOpaHHbIe
OpraHOM/Ibl KJIETKH.
JIByxmMemMOpaHHbIE OpTraHOMIbI
KJIETKH. SlnepHas cucrema
KJIETKH. XpOMOCOMBI, UX
CTpoeHHE U (QYHKIUU.
OCoOEHHOCTH KIETOK MPOKAPHUOT.
['mnoTtessl 0 TPOUCX0XKIEHUN
AYKAPUOTHUYECKOMN KIIETKH.
Kierka xak 3tamn 3Botounu
KHU3HU B UCTOPHUH 3eMIIU

OnpenensiTh MOHATHE «KIETKa». XapaKTepru30BaTh 0COOCHHOCTH KJIe-
TOYHOT'O YPOBHS OpraHU3aIUH KU3HH, OOBSICHATH €ro B3aUMOCBS3b C
MOJIEKYJIIPHBIM U OPTaHW3MEHHBIM YPOBHSAMH. Ha3bIBaTh CTPYKTYpHBIS
KOMIIOHEHTHI KJIETKU. [[pUBOIUTH JOKA3aTEIbCTBA TOTO, UTO KJIETKA SIB-
JISIETCS KUBOK CUCTEMOM — OrocucTeMoi. Ha3pIBaTh OCHOBHBIC IPOIIECCHI
YKU3HEICSITCIIbHOCTH KIIETKH. XapaKTepHU30BaTh BaXKHEHIITE COOBITHS,
MPEAIIECTBYIOIINE MOSBICHUIO )KU3HU Ha 3emiie. XapaKkTepu30BaTh
CBOICTBA MEPBUYHBIX KJIETOK. Ha3pIBaTh 3Tarbl SBOJIOIUN KIETKH.
O1ieHUBaTh POJIb YCIOBUI CPeIbl MOJIOION 3eMJIU B SBOJIIOIIMN KIICTKH.
AHaIM3UPOBaTh POJIb FETEPOTPOPHOrO M aBTOTPOGHOTO TUIIOB OOMEHA
BEIIIECTB B DBOJIFOIIMH KJIETKH. Ha3pIBaTh MPUYUHBI TE€TEPOTPODHOCTH
MEPBUYHBIX KIETOK. APryMEHTHPOBATh MPEUMYIIIECTBA dYKapUOTUIECKOM
KJIETKHU B DBOJIOIIMY KU3HU. XapaKTepU30BaTh MHOI000Opa3ue KIETOK B
JKUBOM MuUpe. Ha3piBaTh OCHOBHOE OTJIMYUE KJIETKH DYKApHUOT OT KIETKHU
npokapuoT. [IpuBoANTE TpUMEPHI TPOKAPHOTHUCCKUX B DYKAPUOTHICCKHUX
opranu3MoB. Ha3bIBaTh OTIIMYUTEIBHBIC TPU3HAKU PACTUTEILHON KIETKH.
HaspiBath oTIMunTENIbHBIE OCOOCHHOCTH KUBOTHOM KIIeTKH. OOBICHATH
MOHSTHE «TKaHby». Ha3bIBaTh TUIIBI TKAHEH PACTUTENIbHBIX U )KUBOTHBIX
OpraHu3MoB. XapaKTepu30BaTh CIEIUATU3AINIO TKAHEH 10 BBITIOIHIEMbIM
nvu GyHkIusaM. Ha3pIBaTh 1 XapakTepu30BaTh YacTH KIETKH. Pa3anyarh
MMOCTOSIHHBIC ¥ HEMTOCTOSHHBIC KOMIIOHEHTHI KJIIETKH. Pa3muyaTes moHITHS
«YaCTH KIJIETKWU» U «OPraHOUbI KJIETKN». XapaKTepu3oBaTh CTPOCHUE U
(hYHKIIMH ITOBEPXHOCTHOI'O KOMILIEKCA KJICTKH. PacKpbIBaTh CTPOCHUE
Ouosornueckoil MeMOpaHbl. XapaKTepru30BaTh CTPOCHUE U 3HAUCHUE
KJIETOYHOTO sijipa. PackpbIBaTh 3HaU€HHE XPOMATHHA B SIAPE KIETKH.
OOBACHATH B3aUMOCBS3b MEXIY MOHATHIMH «XPOMATHH» M «XPOMOCOMAY.
XapakTepru30BaTh CTPOEHUE U CBOMCTBA IIUTOIUIa3Mbl KiieTKkH. Ha3biBaTh
OpPraHOW/Ibl U BKIIFOUYCHHS [IUTOIIA3Mbl. OOBSICHATH pa3Iudusl OHATHI
«IIUTOTIIA3Ma» U «TUAJIOIIa3May. BBISBISTE OTJIMYMS KJIETOK TPOKAPHUOT U
JYKapuoOT. AHAM3UPOBATh U CPABHUBATH OCHOBHBIE TIOJIOKEHUS TUIIOTE3 O
MIPOUCXOKACHUH YYKAPUOT

IIpoueccsl sku3HeAEATEILHOCTH
KJIETKH

(8 )

Kinerounsiii nukm.

Henpsmoe aenenue kinetkn —
MHUTO3 Mel03 — peayKIMOHHOE
JIETICHUE KIIETKH.

OO0pazoBaHue MYXCKUX TaMeT —
CIiepMaTOTreHes.

OO6pazoBaHue )KEHCKHX TaMeT —
ooreHes. Kilerounslii ypoBEeHb
OpraHu3alky >KUBOW MAaTepUU U
€ro POJIb B IPUPO/IE

XapakTepru30BaTh 3HAYEHUE PA3MHOXKEHUSI KIIETKA. OnpeensTh NOHATUS
«KJIETOYHBIN LIUKID», «MUTO3», «uHTep(haza». HazpiBaTh 1 XapakTepus3oBaTh
9Tanbl KJIETOYHOTO HUKJIA. XapaKTepU30BaTh OCHOBHOM IpU3HAK
nHTepdazHoi kieTku. OOBACHATH OMOJIOrMYECKOe 3HaUeHUE HHTEp(a3bl.
OnpenensaTs NOHATHS «KApUOKUHE3» U «LIUTOKUHE3.

XapakTepu30oBaTh CTAJAUU KJIeTOYHOTO JieneHus (pazbl M). OObICHATD
MOHATHS «arloNTO3» U «HEKpo3». CpaBHUBATH MPUUMHBI THOEIN KIETOK
BCJIEJICTBHE aIlONTO3a U HEKPo3a. Pa3nmuyaTh NOHATHS «CIEPMATOreHE3» U
«OOTeHEe3». AHAIU3UPOBATH U OLICHUBATH OMOJIOTHYECKYIO POJIb MeHo03a.
Onpenensts NOHATHE «MUTO3». Ha3piBaTh U XapakTepnu30BaTh (azbl
MuTO03a. OOBACHATH OMOJIOTHYECKOE 3HaUeHHEe MUTO3a. OnpenessTh
MOHATHE «Mei03». Ha3piBaTh U XapakTepu30BaTh JKEHCKHUE U MY CKHE
I0JIOBBIE KJIETKH, AUIIJIOUIHBIE U TaIlJIOUIHBIE KJIETKH OPraHU3MOB.
XapakTepr30BaTh U CPaBHUBATH MIEPBOE U BTOPOE JEJICHUS Mei03a, 1eaTh




BBIBOJIbI. XapaKTepU30BaTh MepHoIbl (GOPMUPOBAHUS )KEHCKUX U MY>KCKHX
MOJIOBBIX KJIETOK. OMUCKHIBATH Tabl (HPOPMUPOBAHHSI CTIEPMATO30UIOB.
HaspiBaTh OCHOBHOE pa3ianyue NpoLeccoB CIEpMATOreHe3a U OOreHesa

MoJieRyJISIpHBII COCTAB KUBBIX
KJIETOK

(124)

OCHOBHBIE XUMUYECKHUE
COEMHEHHUS )KUBOW MATEPHH.
XUMUYECKUE COCAMHEHHUS B
KUBOM KJieTke. OpraHnyeckue
COCMHEHHUS KIIETKU — yTJle-
BOJIbI.

Jlunuael 1 OeJku.
Hyxkneotnapl 1 HyKJIEHHOBBIE
KHUCJIOTBI.

Komnakruzausa monekyn JIHK B
SIApax KJIETOK DYKapuoT.
PrOOHYKICMHOBBIC KUCIIOTHI:
MHOT'000pa3ue, CTpyKTypa 1
cBoricTBa. HacnencreenHas
nH(popManus, ee XpaHCHHE U
rnepeaya.

MonekymnspHble OCHOBBI T'€Ha U
FeHETUYECKUM KOJI

XapakTepru3oBaTh 0COOCHHOCTh MOJIEKYJISIPHOTO YPOBHS OPTaHU3AIHH
*u3HU. Ha3pIBaTh CTPYKTYPHBIE 37IEMEHTHI MOJIEKYJISIPHOTO YPOBHS )KU3HU.
XapakTepru3oBaTh OMOIOTHYECKIE (PYHKIIMY BAKHEHIIINX MAKPOMOJICKYI.
Ha3piBaTh OCHOBHBIE TPOLIECCHI MOJIEKYJIIPHOTO YPOBHS KU3HU.
XapakTepu30BaTh OPraHU3aLUI0 MOJIEKYJISIPHOTO YPOBHS KU3HHU.
OneHuBaTh B3aMMOCBSI3b OMOCHCTEM MOJIEKYJISIPHOTO U KIIETOYHOTO
YPOBHEN KU3HU HA KOHKPETHBIX ITPUMEpax. XapaKTepU30BaTh 3HAUYECHUE
MOJIEKYJISIPHOTO YPOBHSI >KU3HU B Ouocdepe. Ha3piBaTh Heopranuueckue
BEIIECTBA KJIETKH. XapaKTepU30BaTh 3HAYCHHUE BOJbI B )KUBOM KIIETKE.
Ha3piBaTh Oprannueckue BemecTBa KieTku. OnpenensiTe NOHATHS
«MOHOCaXapuAbl» U «IOJHCaxapuabl». PaCKpbIBaTh 3HaUYECHHE YIIIE€BOIOB B
KHUBOM KJIeTKe. XapaKTepru30BaTh MHOT0OOpa3ue JIUMHUIOB U UX 3HAUCHUE B
kietke. OOBSACHATH CTPOCHHUE MOJICKYJ OeTKa KaK IMOJTMMEPHBIX
COEMHEHMH, COCTOSAUINX U3 aMUHOKHUCIIOT. CpaBHUBATH (DYHKIIUU
(GUOPHIUTSIPHBIX U TIO0YIISPHBIX OCIKOB. APTYMEHTHPOBATH BAXKHYIO POJIH
0enKkoB-(hepMEHTOB B )KHBOU KileTke. DOpMHUPOBATH MOHATUE O CTPOCHUH
HYKJIEHHOBBIX KMCJIOT. XapaKTepu30BaTh cocTaB HykjeoTu0B JJHK u
PHK. XapakrtepuszoBatb cTpykTypy Monekyinl JIHK, HazpiBaTh nMeHa
YUEHBIX, YCTaHOBUBIIUX €€. OOCyX IaTh MEXaHU3M U OMOJIOTHYECKOE
3nauenue perumkanuu JJHK. O0bsacHITh 3HaUeHuEe MATPUIHON (HYHKIIUU
ueneit JIHK. Xapakrepuzoars ctpyktypy Monekys PHK. Paznnuats
¢dopmel monekyn PHK, Ha3biBaTh MX OCHOBHBIE (DyHKIIMU B KIIeTKe. Pemats
nuronorudyeckue 3anadu. OObSICHATh CTPYKTYPY U CBOKMCTBA XpOMAaTHHA.
Xapaxkrtepuzopath poib JJHK u 6enkoB B coctaBe xpomatuHa. Paznyars u
Ha3bIBaTh QYHKIIMUA TUCTOHOBBIX M HETUCTOHOBBIX OCJIKOB B XPOMOCOME.
OOBACHATH 3HAYECHUE KOMITAKTH3AINH (CITUPATU3AIMN) XPOMOCOM.
OO6cyxarh CHOCOOHOCTH XPOMOCOM K YIBOCHHIO
(camoBocmpou3BeieHuI0). Ha3piBaTh 1 aHAIM3UPOBATH II1aBHYIO (DYHKIIHUIO
XPOMOCOM

XuMHu4ecKHe npoueccol B
MOJIEKYJISAPHBIX cucTemax (13
1)

buocunTtes 6e1KOB B )KMBOM
kieTke. TpaHcasuus Kak aTan
OrocuHTe3a OEIKOB.
MounekynsipHble TPOLIECCHI
CUHTE3a y PACTCHU.
OHepreTu4ecKuil dramn
(doToCuHTE3a y PACTEHUH.

[lyTn accuMunsiuu yriaekucioro
rasa.

baktepuanbublii GOTOCUHTE3 U
XeMOCHHTE3. MoJIeKyIsIpHbIe
OHEPreTUYECKHUE MTPOLIECCHI.
Kucnopoassii sran
HHEPreTUYecKOro oOMeHa.
MonexynspHble OCHOBBI 0OMEHa
BELIECTB B JKUBOH KJIETKE.
MonekysapHbIi ypOBEHB

AKTyanu3upoBaTh MOHATHUS «OOMEH BEUIECTBY, «IJIACTUYECKHI 0OMEHY,
«portocunrtesy. Onpenenarb NOHIATHE «ONOCUHTE3». XapaKTepu30BaTh
o01yro cxemy (OTOCHHTE3a U €ro pe3yabTar. PacKpbIBaTh CyLIHOCTb
MOHATUH «I0HOp» U «akuenTop». Ha3piBaTh ycli0BUs MPOTEKAaHUS U JIOKA-
JM3aIMI0 CBETOBOH (a3bl poTOCHHTE3a, OOBSICHATH €€ 3HaUeHHe. Xa-
pakrepuszoBath coctaB GporocucreM OC [ u @C II u mpoueccel, mpoucxo-
nsmye B HuX. Ha3pIlBaTh ycia0BHsI IPOTEKaHMS U JIOKAJIU3ALNI0 TEMHOBOM
(da3sl porocuHTE3a, OOBICHATH €€ 3HaueHue. OOBICHATH ITAIbI U
OuoJIOrnYecKoe 3HaUeHHE MPOIIECCOB ACCUMMJIISILIMM YTIIEKHCIIOro Ta3a
(umxna KaneBuHa). Xapakrepu3oBaTb (OTOCHHTE3 KaK MIACTUYECKYIO
COCTaBJISAIOLIYI0 OOMEHA BEUIECTB B XJIOPO(DUIIIOHOCHOH KIIETKE.
XapakTepru30BaTh 3HaYECHUE MOJICKYJT OeJiKa B KJIETKE. AKTyaTu3upOBaTh
MOHATHUS «MOHOMEP» U «HoTIUMep». OOBICHATH NOHATHE «T€HETHYECKHUH
KOJ», Ha3bIBaTh CBOMCTBA T€HETUYECKOIO KOJla. XapaKTepH30BaTh MpoIiece
TPAHCKPUIIIIUU TeHeTH4Yeckor nHpopMaiuu. Moaenuposats cuHTe3 nPHK
Ha Matpuue JIHK, ncnonp3ys nprHIMI KOMIUIEMEHTAPHOCTH.
XapakTepu30BaTh MPOLECC TPAHCISIIIUKA U OCOOCHHOCTH €T0 MPOTEKAHMS.
OO0bscHATH poib pubocoM B OnocunTese Oenka. Ha3piBaTh hopmMbl
monekyn PHK, yaactByromux B 6uocunrese 6enka. OObACHATH MOHATUS
«KOJIOH» M «@HTUKOJ0H». JlaBaTh 00IIyI0 XapaKTEpUCTUKY CUHTE3a




OpTaHU3aINH KXU3HH: €T0 POJIb B
PUPOJIC

OCIIKOBOM MOJIEKYJIBI Ha puOocoMe. MoiemupoBaTh COCTaB OEITKOBBIX
MOJIEKYI 10 KojoHaM. PemaTs 3agaun. Onpeaensts NOHITHE
«OHOJIOTHYECKOE OKUCIICHUEY («KJIETOUHOE JbIXaHuey), OObsACHATH
sHeproeMkocTh MoJieKyibl AT®. PackpriBaTh 0COOEHHOCTH aHA3POOHOTO
OKHCJICHHUS B KJIeTKe (TJIMKOJIM3a) KaK JTara KJICTOYHOI'O JbIXaHHS.
XapakTepru3oBaTh OPOKEHHE KaK CIIOCO0 OECKUCIOPOIHOTO TOTyYSHUS
sHeprud. OOBACHATH 0COOCHHOCTH MPOTEKAHUS U JIOKATH3AI[UN
KHCIIOPOJIHOTO 3Tara KJIETOYHOTO JBIXaHUs, XapaKTepU30BaTh €ro
pe3yJIbTaT U OMOJIOTHYECKOE 3HaUYeHHEe. XapaKTepru30BaTh 3HAUCHUE ITUKIIa
Kpebca kak 1ieHTpainbHOro 3BeHa 00IIero myTy Karaboan3Ma
OpraHHYeCKUX coeArHeHUH. OOBICHATH OCOOCHHOCTH IepeHOca
AJIEKTPOHOB I10 JIBIXaTEIBHOH IeTH. XapaKTepU30BaTh YJHEPTCTUKY
ITOJIHOTO OMOJIOTMYECKOT0 OKHMCIICHUS M €0 STAIloB

Bpems 3xko10rugeckoi
KYJbTYpPHI (5 4)

XUMUYECKHE 3JIEMEHTHI B
000109Kax 3eMJIM M UX 3HAYCHHUE
B JKM3HHU OPraHU3MOB.
XUMHUYECKOE 3arpsi3HEHUE
OKPY>KaroIIeH cpejibl Kak
rI00abHas YKOJIOTHYECKast
pooiiema.

CTpyKTypHBIE€ YPOBHU

HaspiBaTh IpUUYMHY OMMACHOCTH HCKYCCTBEHHBIX TOJTUMEPOB. XapaKTe-
pHU30BaTh HETATHBHBIE ITOCIIEICTBUS HCIIOJIb30BAHMS TECTHIIUIOB.
OrneHuBaTh Bpe, HAHOCUMBIN JHOKCHUHAMU KHUBOU TIPHpOIe. ApryMeH-
TUPOBATh HEOOXOJAUMOCTh OXPaHbl OKpYXarolei cpenbl. [IpuBoanuTh
MIPUMEPHI IPUPOAOOXPAHHBIX MEPOTIPUSATHH, OCYIIECTBIISIEMBIX B CBOEM
peruone. XapakTepu30BaTh BceoOIee 3KOIOrHIeCKoe 00pa3oBaHue Kak
TJIABHOE YCJIOBHE YCTOHYHMBOTO pa3Butus onochepsl. [IpuHrMaTh yyactue
B 00CYXJ/ICHUU MPOOJIEMHBIX BOIIPOCOB CEMUHAPA, UCIIOJIB3YS MaTepUAIIBI
naparpada. OObACHATh 3HAYCHUES OMOJOTHYSCKUX 3HAHUH B
(hOpPMHUPOBAHUHU IKOJIOTHUECKON KYJIBTYPbhI JINYHOCTH U B IIEJIOM — Ye-

opraHnn3anvun JKUBOU MaTCpun

JIOBEYECKOI0 00IIecTBa

Pe3epB — 7 yacos

Temamuueckoe niaanuposanue IKcnepumenma 6 10 knacce c ucnonvzosanuem oﬁopydosanuﬂ npoekma

«Touxa pocmay
Llenesasn Ocnosnvle uovl | Hcnonwv3o-
Kon-60
Ne n/n Tema Cooeporcanue ycmanosxka wacos OesmenbHocmu | 6amue 060-
YpoKa obyuarowuxcs Pyoosanus
dopmupoBa- BrlaBrkeHne
[[pakTHyecKoe [HHE HABBIKOB CUITOTE3BI, U3-
[MPUMEHEHNUE  [IpaKTHUYe- MEpPEHHUE KOH-
MeTozpt Ouo- ogmeHa HBIX CIIZOFO uc uegT anuu Kuc- |JlaTunk Kuc
1 |mormueckux Y1 1 p
.. METOJIOB B [M0JIb30BaHUS JI0pOJ1a BO BABI- [TOpOJIa
VCCIIEIOBAHUI
OMOJOTUYECKHUX [HAyYHBIX Me- XaeMOM,
MCCIIETOBAHUSX TOJOB UCCIIE- BbIJIEIXaEMOM
JTOBAHUS BO3yXe
JlabGoparopHas
abota
P OMBITHBIM Pabota c
«Onpenenenue brank yuera
yTeEM OJlaHKaMH,
3MEHUNBOCT HOPMBI pEAKLIMU CKOpPOCTH
BBISIBUTD BBITTOJIHCHUE
2 |p IPUPOJHBIX [IPHU3HAKA HA 1 . . [MPOU3BOJILHO
o HOPMY NECTBUI HA N
[ONYJISIUAA  [IpUMEpE 1 peakuuu,
peakuuu BpEMsl, pACUEThI
CKOpPOCTH CEKYHJIOMEp
Mpr3HaKa Ha KaJbKYyJIATOpE
[TPOU3BOJIbHBIX
JIBUKEHUI




JlaboparopHas
patop Paccuurath PaboTa ¢ .
pabota «Pacuer biiaHk yuéra
YaCTOTY OJlaHKamH,
['eHeTHYecKas [4aCTOTHI dbenotunuyec
BCTPEYAEMOCT OIUCaHue
CTPYKTypa BCTPEYAEMOCTHU . KIX
. - U ajsenei u (beHoTHUIIO0B,
MOMyJSIUKM  [aJuienieit u [PU3HAKOB,
TEHOTHUIIOB pacyeTsl Ha
TEHOTHUIIOB B KAJIbKYJISITOP
MOMYJISILIUU KaJIbKYJIATOpPE
MOTTYJISILIUI
JlaTunku
Habmonator KHCIIOpO/Ia,
nemoHcTpanuon [pH, xmopung-
Onpenenenne . p P p
. HBII OIBIT, 3a- [MOHOB,
CHJIbI BO3/ICH-
DKOJIOTUYECKU [PUCOBBIBAIOT OCBEIIICH-
CTBUS DKOJIOTHU-
e akTopsI CXEeMY YCTaHOB- [HOCTHU, TEM-
qecKUX (paxTo-
oB ki, GUKCUPYIOT [[IEpaTypHl,
P XOJl I pe3yJibTa- |OTHOCUTEIIb-
ThI OIIBITA HOW BJIAXK-
HOCTHU
Habonator
3aKOHOME Brusinue co- neMoHcTpanuoH |[laTunku
oCTH neﬁp uveraHus sko-  |Jlokazars 3a- HBII OIIBIT, 3a-  (TEMIIEPATY-
TTOTUYECKUX KOH COBMECT- PUCOBBIBAIOT psL, pH,
CTBUS KOJIO- o
UCCKIX (dakTOpoB HA  |[HO JACHCTBUSA CXEMY YCTaHOB- [KHCJIOPOJa,
(baKTOpoE MHTEHCUBHOCTH ((DaKTOPOB KU, QUKCUPYIOT |OCBEILIEH-
p (doTocuHTE3a XOJl M pe3yJibTa- [HOCTU
ThI OMBITA
JlaGoparopHas
Patop Cobuparot
pabora BbIIBUTH
. YCTaHOBKY, pa-
Oxonorude- |«Jlokazarenb- |pusmyeckuit
OoraroT ¢ nat-  |/laTunk Tem-
CKHE 3aKOHBI H|CTBO (pU3HUYE- |[MEXaHU3M
YHKaMU, 00pa-  [eparypbl
MpaBuia CKOI'0 MeXa- [paBuJIa
0aThIBAIOT pe-
HU3Ma MpaBMiia |AJUieHa
3YJIbTAThI OMBITA
AJieHay
JlabopatopHas Cobupatot JlaTunk Tem-
abora CTaHOBKY, pa- [epaTypsl
P BoisaBuTh ui- Y Y. P patyp
Oxonornue-  |«Jlokazarens- 0oTaroT c nart-
3UYECKUX Me-
CKH€ 3aKOHBI H|CTBO (QU3nye- qIKaMu, 00pa-
XaHU3M Tpa-
MpaBuIia CKOTO MeXa- 0aThIBAIOT pe-
BUJIa AJUIeHA
HU3Ma MpaBUIa 3yJIbTAThl ONBITA
beprmanay
Cobupator aTYNK
JlaGopatopnast |OnpenenuThb p L
YCTaHOBKY, pa- [HUTpAaT-
pabota «OneHkalcofepx aHue
ATPOIKOCHCTE 0O0TaloT C 1aT-  [MOHOB
CoJIepKaHus HUTPATOB B
M HUTPATOB B MPOIYKTaxX HHKaMi, 00pa-
p POAYK 0aThIBAIOT pe-
[PACTEHUSX» MU TaHWUS
3YJIBTATHI OMBITA




[1100aJIbHBIE
SKOJIOTUYECKU
e TIPoOIIEMBI

[ lapHUKOBBIN

P PexT

U TII00aJIbHOE
[IOTEIUIEHUE

Jloka3aThb
CBSI3b
MAPHUKOBOTO
hddekra ¢
r100aJIbHBIM
[OTCIICHHEM

HaOmronaror
TIEMOHCTpPAIIMOH
HbBIH OITBIT, 3a-
[PUCOBBIBAIOT
CXEMY YCTaHOB-
KU, QUKCHPYIOT
XO0J1 U pe3yJibTa-
THI OIIbITA

Temnepary-
PbI, OTHOCH-
TEILHOMN
BIIQXKHOCTH
BO3/1yXa,
KHICJIOPO/Ia,
pH

Temamuueckoe naanupoeanue IKcnepumernma 6 11 Kknacce c ucnoavzoeanuem o6opy003auuﬂ npoekma

«Touxka pocma»
L]enesas OcHnosnule 6uovl | Hcnonvso-
Kon-60
Ne n/n Tema Cooeparcanue YCMaHo8Ka wacos deamenvHocmu | 6auue 060-
VpOKa oOyuarowuxcs pyoosanusl
OnpenenstoT
JlaGopaTopHas el
AKTUBHOCTD
paboTa BrisicHUTH
nepokcuaazsl  JlaTuuk omn-
«3yuenue YCIIOBUS aK- o
1 |benku 1 CITIOHBI, U3ME-  [THUECKOM
dbepMeHTaTUB- |[TUBHOCTHU
o PSIOT ONTHUYE-  [JIOTHOCTH
HOW aKTHBHOCTH |()EPMEHTOB
CKYIO TNIOTHOCTh
CITFOHBI»
pacTBOpOM
[Ipurorosnexue
JlaGopaTopHas roMoreHaTa o0-
pabota [lonyuuts pasiia, oopa-
2 Hyxnennosbie«Bbiaenenue n  [mpenapar 1 0oTKa nerep- Maraux pH
KHCIIOTBI ounctka JJHK wu3|ouniiennoi CEHTaMH, Oca- p
KJIETOK pac- JTHK PKIeHue
TCHUN» HYKJIEOITPOTEUA0
B, ourictka JJHK
JlaGopaTopHas [IpuroroBnenue
paboTa Habmronate MUKporpena-  [Mukpockor,
3 Opranemnsl  |[«[lnazmonu3 u  |[mua3Monus u 1 pata, oOpaboTka [Habop s
KJIETKH JerIa3MoiIn3 B |[IeTJIa3MOJIU3 B peaKkTUBamH, [penapupo-
PaCTUTEIBHON  [KIIETKE paboTa ¢ BAHMS
KJIETKE) MUKPOCKOIIOM
Habmtonator
J/lokazaTp BBI-
TIEMOHCTpPALIMOH
NIeJICHUE KUC- .
HBII OIIBIT, 3a-
["a30BbIC JIopoJia u JlaTunku
[PUCOBBIBAIOT
4 |®otocunTe3 PhGhEKTH MOTJIOIICHUE 1 KHICJIOPO/Ia,
CXEMY YCTaHOB-
dboTOoCHHTE3a  [YTIEKUCIOTO pH
KU, QUKCUPYIOT
rasa npu
XOJl M pe3ynbTa-
(doTocuHTE3E
ThI OMBITA
JlaGopaTopHas Cobuparot
paboTa BriaBUTH YCTaHOBKY JJIst
«Onpenenenue [mporece OIIbITA,
WHTEHCUBHOCTH |DUKCALIUU N3MEPSIIOT JlaTunku
5 |®ortocuHTe3 [mporiecca YTJIEKHCIIOTO 1 MoKa3aTeNIn KICJIOPO/Ia,
bukcanuu raza BOJHBIM cpenbl, pH
YTIIEKUCIIOTO [pacTeHUEM I10 (DUKCUPYIOT U
rasza kierkamu |caBury pH AQHATM3UPYIOT
BOI0POCIH pe3yIbTaThI




XJIOPEIUTBI)
['oToBSAT
JlabGoparopHas pernapaTsl
patop JlokazaTb DETAPATEL,
Ctpoenue u [pabota N3MEPSIIOT
3aBUCHUMOCTh JlaTuuk
dbyHkuMK Ha- [«BnusHue 0OBEKTHI,
. Typropa ot HIIEKTPOIPOB
6 |pyXHOU KJie- |[ocMoca Ha paboTaroT ¢
. MHTEHCUBHOCTHU OJIUMOCTH,
TOYHON MEeM- [TypropHoe TaT4UKOM, 00- N
OCMOTHYECKHUX TUHEKa
OpaHbI COCTOSIHUE pabaThIBAIOT
[IPOLIECCOB
KIJIETOK» pEe3yIbTaThl
oTIBITa
JlaboparopHass |BbIsICHUTH poJib
PaTop P Cobupator
paboTa KYTHKYJIbI U
YCTaHOBKY JJIsi
Crpoenue n |[«CpaBHEeHUE [pOOKHU B S
byHKIIUU muhHy3MOHHON [3alTUTE OT a6OT2;IOT . JlaTunk
8 |[HapyXHOH  |cCIOCOOHOCTH  |[MCTIapEHHS ,II)IaT‘-II/IKOM BIIQXKHOCTH
KIIETOYHOW  [KJICTOYHOMN BOJIBI C TI0- ’ BO3IyXa
00pabaThIBaIOT
MeMOpaHbl  [MeMOpaHBbI U BEPXHOCTH
. . pe3yIbTaThI
KJICTOYHOM KOpHEH H
. OTIBITa
000JIOUKI KITyOHel
JlabGoparopHas
paboTa Cobupatot
JlokazaTb
«Bpinenenne YCTaHOBKY,
JHepreTuiec YTIIEKUCIIOTO JlaTunk
. YTJIEKUCIIOTO paboTatoT ¢ nart-
11 [kwuii oOMeH B ra3a U TeIIOThI TEMIIEPaTypbl
ra3a U TeTUIOTHI YHKaMHu, 00pa-
KIIETKE [IpY CIIUPTOBOM , pH
IPOACKEBBIMU 0aThIBAIOT pe-
OpOXKEHUU
KJICTKaMU TIPA 3YJIBTATHI OIBITA
OPOKEHU
[ IpurorasinBaro
JlabGoparopHas
aGoTa T BpeMeHHble  [MUKpOCKOIL,
P Onucatb MUKpoIpenapar [Hadop
«IIoBenenue
M3MEHEHUS bl, U3YYAIOT UX [MUKpOIpenap
XpPOMOCOM IpH
12 Mwuro3 XPOMOCOMHOTO o1 aToB, HAOOP
MHUTOTHYECKOM
anmnapara npu MUKPOCKOIIOM,  |1JIsI
IEJICHU!U B
MUTO3€ 00pabaThIBalOT  |MpernapupoBa
KIIETKAX
. pe3yNbTaThl HA- [HUA
pacTeHui» .
0J1r0 ICHMI
[IpurorasnuBa- [MHKpPOCKOII
JlaGopaTopHas P P ’
aGoTa [0T BpEMEHHbIE [HA0Op
P Onucath u3- MUKpOTIpenapa- [MUKpoIpenap
«IloBeneHune
MEHEHUS TBI, U3y4alOT UX [aTOB, HAOOP
. XPOMOCOM TIpH
13 Meiio3 o XPOMOCOMHOTO M0J1 MUKPOCKO-  |1JIs1
MEHOTUYECKOM
anmnapara npu nom, o0paba-  [mpemnapupo-
NeNIeHNH B .
Meno3e THIBAIOT pe- BaHUs

KJIETKax pacre-
HUW»

3YyJIbTAThl HA-

OJIFO ICHUI




[IpurotaBnuBa- [MHUKPOCKOIL,
[OT BpEMEHHBIE [HA00
JlaGopaTopHast |BIsIBUTH p p
MUKpOIIpenapa- [MUKpoIpenap
pabora CXOJICTBA U
ThI, U3y4alOT UX [aTOB
Pasmuoxenue «CpaBHUTEIbHAS [PA3TAYHS
14 10 MUKPOCKO-
U pa3BUTHE  [XapaKTEPHUCTUKA [KIETOK OJI-
oM, obpaba-
OJIHOKJICTOYHBIX [HOKJIETOUHBIX
THIBAIOT pe-
OpraHU3MOB»  |OPraHU3MOB
3YyJIbTAThl HA-
OJIFO IEHUI
M3yuaror mog ~ Muxkpockor,
MUKpPOCKOIIOM  [HAa0Oo
JlaGopatopnast |U3yuuts paz- p p
[MOCTOSIHHBIC MUKpOIpenap
paboTa BUTHE CIIOPO-
PKuznennoie MUKpOIIpernapa- [aToB
«Ocobennoct [puta u
15 [uukisl pacte- ThI, Pa0OTAIOT C
N pa3BUTUA rameroduta
HUN M300paXeHUSIMH,
MaroOpPOTHUKOBH [CIIOPOBBIX
. 00pabaTeIBarOT
ITHBIX pacTeHuii
pEe3yNIbTaTh
Ha0JI10IEHU I
M3yuuts oco- [IpuroraBnnBa- |MHUKPOCKOIL,
OEHHOCTH [OT BpEMEHHBIC |[HAOOP 1715t
JlaGopaTopHas p p A
aGoTa BHEIITHETO MUKpOTIpernapa- [[pernapupo-
P CTPOCHUS ThI, U3YYAIOT UX (BAHHS
XpomocoMsl. [«BHeniHee
[OJINTEHHBIX 0] MUKPOCKO-
16 [Crpoenue CTpOCHUE
XpPOMOCOM B oM, o0pada-
XpPOMOCOM  [HOJTUTEHHBIX
CBSI3U C THIBAIOT pe-
XpPOMOCOM KOMa-
TPAHCKPHII- 3yJIbTaThl Ha-
[POB-3BOHIIOB» . .
[IMOHHOM aK- Onro1eHu i
THBHOCTBIO
['enetuka ue- |JlaGopatopHas |Onpenenutsb Nsyuaror nox Mukpockor,
ITOBEKa pabota [M0JIOBOM MHUKPOCKOIIOM [Ha0Op JIst
«OmnpeneneHue [XpoMaTHH B MOCTOSTHHBIE MU-|[[IPENapupo-
[10JIOBOTO KJIETKax Kpompenaparsl, [BaHHs
17 XpOMaTHHa B 310pOBOTO paboTaror ¢
KJIETKaX yelioBeKa N300paXeHUSIMH,
OYKKaJIbHOTO 00pabaTbIBaOT
DIUTENNS pe3yJbTaThl
YeJIOBEKa) HaOI0IeHU
Hayuutscs
pacro3HaBaTh
3y4aroT noj
(heHOTUTTHYECK
JlabGopaTopHas MUKPOCKOIIOM
Ve TIPU3HAKU
pabota o [MOCTOSIHHBIE
3akoHOMep- [«OrmnpeneneHue MUKpOTIpernapa-
HATypaJIbHbBIX
18 |HOoCcTH Hacle- FeHOTHIIA TUIO- THI, pabOTarOT C
. MpenapaTax u
TOBaHUS TOBOW MYIITKH M300paXKECHHSIMH,
ONpeAeIsATh
PO30QUITHI TIO 00pabaThIBatOT
BO3MOXHBIE T€-
dbeHoTUITy» PE3YIbTATHI
HOTHITBI OpTa- .
HaOJIFOJEHUI
HU3Ma I10 ero
beHoTumy

5. CACTEMA OLEHKH ITPEJIMETHbBIX, METAIIPEMETHBIX Y INUHOCTHBIX PE3YJIGTATOB
JlocTrKeHre TMYHOCTHBIX Pe3yJIbTaTOB OLIEHUBAETCS Ha KAYECTBEHHOM ypOBHE (6€3 OTMETKH).




CdhopMupOoBaHHOCTH METANPEIMETHBIX U MPEIMETHBIX YMEHHI OLIEHUBAaeTCs B Oajuiax 1o pe3ylbTaram:

*  TEKYIIEro KOHTPOJs (YCTHbIE U MIMCbMEHHBIE OIPOCHI, Ja00paTOpHBIE U MPAKTHUECKUE paboThI,
TBOpUYECKHE pabOTHI, HaNTMCaHue pedeparos, yueOHbIE NCCIIETOBAHNS U YU€OHBIE IIPOEKTHI, 3aJaHUS C 3aKPBITHIM
OTBETOM U CO CBOOOAHO KOHCTPYUPYEMBIM OTBETOM — ITOJIHBIM U YaCTUYHBIM, HHAUBUIyalIbHbIE U TPYIIIOBbIE
(bOpMBI OIIEHKH, CaMO- M B3aMMOOLIEHKa, pediexcus u ap.). Texymas oneHka MOXeT ObITh (POPMHUPYIOLIEH, T. €.
NOJ/IePKUBAOIIEH M HAPaBIIAIOIEH YCUIIHS yYallerocs, U JUarHoCTUYECKOH, ClIOCOOCTBYIOIEH BBISBICHUIO U
OCO3HAHHIO YUUTENIEM M YYaIIUMCS CYIIECTBYIOUINX Mpo0sieM B 00yueHHH. Pe3ynbrarsl TeKymIel OleHKu
SBJISIOTCSI OCHOBOM U1 MHAMBUIYalIU3allui Y4eOHOM 1eATeIbHOCTU U KOPPEKTUPOBKH MHAMBUYaIbHOTO
y4eOHOTr o0 IJIaHa, B TOM YHCJIE U CPOKOB U3yUYEHUS TEMbl/pa3iesna/IpeaAMEeTHOTO Kypca;

*  TEeMaTH4YECKOM OLEHKH (BBIMOJIHEHHE KOHTPOJIbHBIX paboT 10 OTAEIbHBIM TEMaM UJIH OJIOKaM TeM,
4eThIpe paboThl B ros1). Pe3yasrarsl TeMaTndecKoi OIIEHKH SBJISIOTCS OCHOBAaHUEM JUIsl TEKYIIeH KOPPEKIUU
yueOHO 1eITENbHOCTH U €€ MHMBHIyaIU3alluu;

*  [IPOMEXYTOYHOIO KOHTPOJIS, KOTOPBIN IPOBOJUTCS B KOHLIE KX /101 UeTBEPTH (WM B KOHILIE KaX/10TI0
TPUMECTpPA) U B KOHILIE Y4eOHOI0 roJja Ha OCHOBE PE3YJIbTaTOB HAKOIUIEHHON OLIEHKHU U PE3YJIbTAaTOB BBIIIOJIHEHUS
TEMaTUYECKHUX MPOBEPOYHBIX PadOT;

*  UTOIOBOIO KOHTPOJIS, KOTOPBIM OCYIIECTBISETCA Ha OCHOBAaHMM PE3YJIbTaTOB BHYTPEHHEH (BBINOJIIHEHHE
UTOTOBOW palOThI) W/WIM BHEIIHEH OLEHKU (MPOXOXKICHHWE TOoCydapcTBEeHHON urorooil arrecrammu (I'MA)).
HToroBsle paboThl MPOBOAATCA MO TEM IpeAMETaM, KOTOpble Ui AAHHOTO OOYyYarolerocs He BbIHECEHBI Ha
rOCyIapCTBEHHYIO UTOTOBYIO arTecTanuio. dopma UTOroBOH paboThl MO MPEAMETY YCTAHABIMBAETCS PELIEHUEM
[IeIarOrM4YecKoro CoBeTa IO IMPEICTABICHUIO METOANYECKOro oObequHeHus yuuteneil. Mtorosoit paboToit mo
yuebHOMY Tmpenmery «buonorus» JUis BBITYCKHHKOB CPETHEH MIKOJBI MOXKET CIY)KHUTh THChMEHHAS
IIpOBEpOYHas paboTa WM MHCbMEHHas IMpOBepoYHas paboTa C YCTHOW YacThiO WIIM C MPAKTUYECKOW paboToit
(9KCIIEpUMEHT, UCCIEOBAHUE, OMBIT U T. II.), @ TAaKXKe yCTHbIC (OPMBI (MTOTOBBIA 3aueT MO OmiIeTam), 4acThb
noprdonuo (mogdopka paboOT, CBUIECTEIbCTBYIOIIAS O JOCTH)KEHHMM BCeX TpeOOBaHUM K TMpeAMETHBIM
pe3yibraraM oOy4eHHUs) U T. [I.



