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HHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ¢daxymnpraTtiBa mo o6uonoruu «llpakrtudeckas Ouonmorus» mist 10 kimacca
COCTaBJIeHa B COOTBETCTBUU C TpeboBaHusMU PenepanbHoro I'ocyaapcTBeHHOro 00pa3oBaTeIbHOIO
crarnapta cpegaero oomero oopazosanus (PI'OC COO); TpeboBaHUSMEU K pe3yabTaTaM OCBOCHHUS
OCHOBHOI 00pa3oBaTelbHOW MporpaMmbl  (JIMYHOCTHBIM, METAlpPEIMETHBIM, IPEIMETHBIM);
OCHOBHBIMH TTOIXOJaMH K Pa3BUTHIO M (DOPMUPOBAHHIO YHUBEPCAIBHBIX yueOHBIX aercTBuid (YY)
U cpenHero ooOmiero oOpa3oBaHus. B Hell y4MTBIBalOTCA BO3pPAcTHbIE M IICHUXOJOIMUYECKHUE
0COOEHHOCTH UIKOJHHHUKOB, OOY4YalOUIMXCS HA YpOBHE CpeaHero oO0mero oOpa3oBaHMA,
YUUTBIBAIOTCS MEXIpeAMETHbIe cBsi3U. [Iporpamma siBisiercss alanTUBHOM M COCTaBIEHA Ha OCHOBE
«Paboueii mporpammbl o 6uonorun ais 10-11 kiaccoB 001meo0pa3oBaTeNbHBIX YUPSKICHUN» U
OpHUEHTHpOBaHa Ha padory mo ydeOHuky«buomorus.10 kmacc B.B. Ilaceunuk, A.A. KameHckui,
A.M. Py6uioB, 5-e u3n., crep.-Mocksa: [Ipocsemienue, 2023. ( JInaMS KU3HN).

ITporpamma peanusyercs ¢ UCHOIb30BaHUEM 000pyi0BaHMs LieHTpa «Touku pocTay.
Hcnons3oBanue obopynoBanus neHtpa «Touka poctay npu peanusauuu ganHoid OIl mosBossieT
CO3/1aTh YCIIOBUS:
- JI7Is1 pacUIMPEHUs COJIEPKaHUS IIKOJIBHOTO OMOJIOTMYECKOT0 00pa30BaHus;
JUI TOBBIILIEHUS TO3HABAaTEJIbHOW AKTUBHOCTH OOYYAIOLIMXCA B €CTECTBEHHO-HAYYHOM
o0Jacry;
- I pa3BUTHS JIMYHOCTH peOeHKa B mporecce o0ydeHusi OUOJIOTHHU, €ro CIOCOOHOCTEH,
(bopMHpPOBaHHUS U YAOBIECTBOPEHHS COIIMATIBHO 3HAUMMBIX HHTEPECOB U TIOTPEOHOCTEIH;
- Ui paboThl C OJApPEHHBIMU IIKOJIBHUKAMH, OPraHU3alUKM UX PA3BUTHUSA B Pa3IMUYHBIX
obacTsix 00pa3oBaTeNbHON, TBOPUECKON ACATEIBHOCTH.

ITpumensss uudposble gabopaTopuM Ha YpoKax OHOJOIMM, YdYalluecs CMOTYT BBIIOJHUTD
MHO>KECTBO JJAOOPaTOPHBIX pabOT M SKCIEPUMEHTOB 10 IPOTPaMMe OCHOBHOM IIKOJIBI.
Pabouas mporpamma coxpaHseT TpaJullMd Y4eOHOro mHpeaMeTa W BMECT€ C TeM MOJHOCTBIO
OTpa)kaeT OCHOBHBIE UJIEU U MPEIMETHBIE TEMbI CTaHapTa 00pa30BaHUs 10 OMOJIOTUH, TPEICTABIIASL
€ro pa3BEpHYTHIM BapHaHT C KPAaTKUM pPACKPBITUEM pa3lelioB U TNPEAMETHBIX TEM, BKIIOYAs
PEKOMEH1yeMblii IepeUeHb JIAOOPATOPHBIX U MPAKTUUYECKUX PAOOT.
@akyabTaTuB yryonser 0a3oBble 3HAHMSA IO OMOJIOTMM W HAmNpaBieH Ha (OPMHUPOBAHUE U
pa3BUTHE OCHOBHBIX YYEOHbIX KOMIIETEHIIMH B XOJ€ pelIeHHs OHOJOTMYEeCKHX 3ajad.
OCOoOEeHHOCTSMU MPOrpaMMbl Kypca SIBJISIETCS TECHas CBsI3b €ro COJEpXaHUs C ypoKamH oOIei
OMOJIOTMM M COOTBETCTBHE TpeOOBaHUSAM ['OCyIapCTBEHHOTO CTaHIApTa. AKTYalbHOCTh JAHHOTO
EKTUBHOTO Kypca MOAKPEIUIAETCS NPAKTUYECKONM 3HAYMMOCTBIO H3Y4aeMbIX TEM, 4TO
CHOCOOCTBYET MOBBILICHUIO MHTEpPECa K IMO3HAHWIO OHOJOrMH. Y 0oOydaroluXcsl CKJIaJbIBAETCs
IIEPBOE IPEJICTABICHUE O TBOPUECKON HAYYHO-HCCIEAOBATEIBCKOMN NEATENBHOCTH, HAKAINIUBAIOTCS
YMEHHSI CaMOCTOSITENIbHO pacIIUpsATh 3HaHUsS. Pemenue 3amad mo OHOJIOTHMHM IMO3BOJISIET TaKXkKe
yrIyOUTh W 3aKpenuTh 3HaHMA MO paszznenaMm obmieil Ouonoruu. OTrpoMHYIO BaXXHOCTh B
HENpephIBHOM 00pa30BaHUU MPUOOPETAIOT BOMPOCHI CAMOCTOATEIbHOW pabOThl ydaluxcs, yMEHUe
MBICIIUTh CaMOCTOSITENIBHO M HAaXOAWUTh pemieHue. Co3naroTcs YCIOBHA A WHIUBUAYAIbHON H
rpynmnoBoit GopM AeATeIbHOCTH y4alluXcsl.
Heablo Kypca sABAAETCA:
O60061eHne, cucTemMaTH3alus, pacliipeHre U yriayOoieHne 3HaHui ydJanuxcsi 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSX; (OPMUPOBAHHWE HABBIKOB pEIIEHUS OUOJIOTHYECKUX

3aaa4 pa3jIndYHbIX TUIIOB.



3aoauu:

1. ®opMupoBaHe CHCTEMBbI 3HAHHI IO OCHOBHBIM 3aKOHAM OHOJIOTHH.

2. ®opMUpOBaHUE YMEHUI U HABBIKOB PEIICHHUS OMOJIOTUYECKUX 33124
PEIPOAYKTUBHOTO, MPUKIIATHOTO U TBOPUYECKOTO XapaKTepa.

3. OTpaboTKa HaBBIKOB MPUMEHEHUS T€HETUYECKUX 3aKOHOB.

4. ®opMUpoOBaHHE IOTPEOHOCTH B IPUOOPETSHUHM HOBBIX 3HAHHI U CITOCO0AX UX
MOJTyYEHUS ITyTEM CaMo0Opa30BaHus

O6yuenne B OO oOCyIIECTBISETCS C y4e€TOM IOTPEOHOCTEH, BO3MOYKHOCTEH JIMYHOCTH U B
3aBHCUMOCTH OT 00beMa 00s3aTeNbHBIX 3aHATUHN MEJaroru4eckoro paboTHUKA C yJalUMHUCS B
OYHOM, OYHO-3a0YHOM WM 3a04yHOW (opmaMm O0OydeHHsS, B TOM 4YHCIIE C MPUMEHEHUEM
AIIEKTPOHHOT'O OOYYEHHUS M TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA. Jlomyckaercs
coYeTaHue PA3NINYHbIX (HopM mosrydeHust o0pa3oBanus u HopM 0OydeHHS.

Mecro ¢akyabTaTHBa B y4eOHOM ILIaHe.
CornachHo yue6Horo miiana MBOY Ozepckoit COILl Ha 2026-20207 y4. roa Ha U3y4yeHue
dakynbratuBa «lIpaktuueckas 6uonorus» B 10 kimacce orBoautcsa 34 yacoB u3 pacuera 1 yac B
HEJIEIIO).

VYuuteiBas KaleHAapHbIN yueOHbIH rpaduk mkonsl Ha 2026-2027 y4. rof, AaHHas paboyast
nporpamma cocrasieHa Ha 34 yaca. Cogepxanue pabodeil mporpaMMbl peaanu3yeTcs B MOJIHOM
o0beme.

Ilnanupyembie pe3yJibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa.

JINYHOCTHBIMM pe3yabTaTaMu u3yuyeHus npeamera «buonorus» B 10 kinacce sBIAIOTCS
CJIEIYIOIINE YMEHUS:
— 0CO3HAaBaTh €IMHCTBO U LIETOCTHOCTh OKPYKAIOIIETr0 MUPA, BO3MOXKHOCTH €T0
MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTIKCHHUM HAYKH,
— TIOCTENEHHO BBICTPAauBaTh COOCTBEHHOE 11€TI0CTHOE MUPOBO33PEHUE;
— 0CO3HaBaTh MOTPEOHOCTH U TOTOBHOCTH K CAMOOOPA30BaHHIO, B TOM YHUCIIE M B PAMKaX
C&MOCTO?ITGJ'IBHOI\/'I JACATCIIbHOCTH BHE IIKOJIBI,
— ONOCHUBATH XNU3HCHHBIC CI/ITyaHI/II/I C TOYKH 3peHI/I$I 6630HaCHOFO 06pa3a JKN3HU U
COXpaHEHUs 37I0POBBS;
—  OLEHUBATh FKOJOTUYECKUM PUCK B3aUMOOTHOUIEHUH YeJIOBEKA U MPUPO/IBL;
— (GOopMHUPOBATh IKOJOTMUYECKOE MBIIIJICHUE: YMEHUE OLIEHUBAThH CBOIO ICATEIHHOCTh U
MOCTYIIKH IPYTUX JIFOAEH ¢ TOUKH 3PEHHS COXPAHEHUS OKPYKaroIel Cpe/ibl — FapaHTa
JKU3HH U OJIaromnoTydus JTIoei Ha 3emIe;
— CpEeICTBOM Pa3BUTHS JIMYHOCTHBIX PE3YJIbTATOB CIYXKUT YUeOHBIN MaTepual, u Ipexae
BCEro HpO)IYKTI/IBHI)Ie 3a1aHUusA y‘-Ie6HI/IKa.

MeTanpeaMeTHBIMM pe3yiIbTaTaMu U3ydeHus kypca «buonorus» siBngercs GopMupoBaHue
YHHUBEpCcalIbHbIX yueOHbIX neiictBuil (YY ).

PeryastuBubie YY/I:
—  CaMOCTOSITEIbHO OOHAPYKHUBATH U (POPMYITUPOBATH YUEOHYIO TPOOIEMY, ONIpENIeNiTh
11eJIb y4eOHOU IeATeTbHOCTH, BEIOUPATh TEMY MPOEKTA;
—  BBIABHraTh BEPCUU PEIICHUS MPOOJIEMBbI, 0CO3HABATh KOHEUHBIH Pe3yNbTaT, BRIOUPATh U3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA TOCTHKEHUS 1IN,



COCTaBJIATH (MHAUBUAYATHHO WX B TPYMIIE) IJIaH peuieHus MPoOaeMbl (BBITTOJTHEHHS
IIPOEKTA);

paborTas 110 IJ1aHy, CBEPSITh CBOM JICUCTBUS C IIEJIbIO U, IPH HEOOXOAUMOCTH, UCIIPABIISTH
OIINOKN CaMOCTOSTEILHO;

B JINAJIOTE C YYUTEIIEM COBEPIICHCTBOBATH CAMOCTOSITEIILHO BEIPA0OOTAHHBIE KPUTEPHUU
OIICHKH.

IToznaBarenbHbie YY/I:

aHaJIM3UPOBATh, CPABHUBATH, KJIACCU(MUIIMPOBATH U 00001IaTh (GaKTHI U

SIBIICHUSL. BBISIBIIATH IPHYUHBI U CIICJICTBUS IPOCTHIX SIBJICHUI;

OCYILECTBIISITh CPABHEHHE M KIIACCU(PHUKAIIMIO, CAMOCTOSTEIIBFHO BHIOUpPAasi OCHOBAHUS U
KPUTEPUU JJI YKA3aHHBIX JJOTHYECKHUX OIMEpaIlfii; CTPOUTh KIACCU(UKAILIUIO HA OCHOBE
JTMXOTOMHYECKOTO JeTICHHs (Ha OCHOBE OTPUIAHHSA);

CTPOUTH JIOTHIECKOE PACCYKIACHHE, BKIIOUYAIOIICE YCTAHOBICHUE IPUIUHHO-
CJICZICTBEHHBIX CBSI3CH;

CO3/1aBaTh CXEMATUYCCKUE MOJICITH C BBIICIICHHEM CYIIECTBEHHBIX XapaKTCPUCTHK
00BEKTa;

COCTaBIISITh TE3UCHI, PA3JIMIHBIC BUJIBI INIAHOB (IIPOCTHIX, CJIOKHBIX H T.I1.);
peoOpa3oBLIBATh HHPOPMAIIMIO U3 OJTHOTO BUA B APYroii (TaOIUILy B TEKCT U MIp.);
BEIYUTHIBATh BCE YPOBHU TEKCTOBOM MH(OPMAIIHH;

YMETh ONPEACIISATH BO3MOKHBIC HCTOYHUKH HEOOXOIUMBIX CBEICHUH, IPOU3BOIUTH
MOWCK MH(OPMAITUH, aHATH3UPOBATH M OIICHUBATH €€ JJOCTOBEPHOCTH;

KommyHnukarusubie YY/:

YMEHME OPraHU30BaTh y4eOHOE COTPYAHUUECTBO U COBMECTHYIO AESITEIBHOCTD C
YYUTENEM U CBEPCTHUKAMHM, pabOTaTh HHAMBHIYyaIbHO U B IPYIIIIE;

HaXOoJuTh oO0I1Iee pellIeHHEe U pa3periaTb KOH(PIUKTHI Ha OCHOBE COTIaCOBaHMS MO3UIUI
U yueTa MHTepecoB, (P OpMYIHPOBATh, ApIYMEHTUPOBATh U OTCTAaUBAaTh CBOE MHEHHE.

IIpenmeTHbIe pe3ynbTaThl H3ydeHus: Ouonoruu B 10 kiacce Ha 6a30BOM YpOBHE.
OOyuaromiyecs Hay4aTcs:

OLICHUBATh POJIb OMOJIOIMYECKUX OTKPBITUH U COBPEMEHHBIX MCCIEIO0BAaHUN B Pa3BUTHU
HayKH U B IPAKTUYECKON AESITEIbHOCTH JIOCH;

OLIEHUBATh POJIb OMONOTMU B (POPMHUPOBAHUHM COBPEMEHHOW HAy4yHOM KapTHHBI MHpa,
IIPOrHO3UPOBATh MEPCIEKTUBbI Pa3BUTHS OMOJIOTHH;

yCTaHaBJIMBATh U XapaKTEPU30BaTh CBSA3b OCHOBOIOJATAOIINX OMOJIOTHYECKUX MOHATHI
(kneTka, opraHu3M, BUJ, 3KocucTeMa, Onocdepa) ¢ OCHOBOMOJIAralOUUMU MOHITUIMH
JPYTUX €CTECTBEHHBIX HaYK;

BBISIBJISITH 1 OOOCHOBBIBATh CYIIECTBEHHbIE OCOOEHHOCTH Pa3HBIX YPOBHEH OpraHU3aluu
JKU3HH;

YCTaHABJIMBATh CBSI3b CTPOCHUS U (YHKIUH OCHOBHBIX OMOJIOTMYECKHX MAaKPOMOJIEKYII,
UX pOJIb B IIpolieccax KJIETOYHOro MeTaboIu3Ma;

pemaTte 3aga4d Ha onpeneneHue mnociegoBarenbHocTH HykieotnaoB JHK w mPHK
(MPHK), antukomonoB TPHK, mocienoBaTensHOCTH aMMHOKHCIOT B MOJIEKyJe Oelnka,
NPUMEHSISI 3HAHUS O PEaKIMSIX MATPUYHOIO CHHTE3a, T€HETUYECKOM KOJe, MPUHIUIE
KOMIUIEMEHTAPHOCTH;

JienaTh BBIBOABI 00 M3MEHEHHsX, KOTOpbIE NPOM3OUIAYT B MpPOLECCax MaTPUYHOTO
CUHTE3a, B CIIyyae U3MEHEHUS MOCIe10BaTeIbHOCTH HyKi1eoTua0B JIHK;

cpaBHMBaTh (Da3pl JeNeHUs KIETKH; peniaTh 3aJaud Ha OIpelesieHHe W CpaBHEHHE
KOJIMYECTBA FeHeTUUYECKOro Matepuana (xpomocoMm u JIHK) B kieTkax MHOTOKJIETOUHBIX
OpPraHU3MOB B pa3HbIX (pazax KIETOYHOIO [IUKJIA;

BBISBJISITH CYHIECTBEHHBIE IPU3HAKU CTPOEHUS KJIETOK OPraHu3MOB pa3HbIX LAPCTB
KUBOW TIPUPOJIbI, YCTAHABIWBATh B3aHMMOCBS3b CTPOCHUS H (QYHKIUNA dYacTed u
OpraHOUJIOB KJIETKH;



000CHOBBIBAaTh B3aMMOCBSI3b IJIACTUYECKOTO M SHEPIe€TUYECKOT0 OOMEHOB,;

CpaBHUBATh MPOIECCHI TUIACTHYECKOTO M YHEPreTHYECKOro 0OOMEHOB, MPOUCXOMAAIINX B
KJIETKaX >KUBBIX OPTaHU3MOB;

OIpesieNATh KOJIMYECTBO XPOMOCOM B KJIETKaX PACTEHUH OCHOBHBIX OTAEJIOB Ha pa3HbIX
JTarnax KU3HEHHOT' O LIMKJIa;

pelaTh FeHeTUYECKUE 3a]aul Ha JTUTHOPUIHOE CKPELIMBAaHUE, CLIETIJIEHHOE (B TOM YHCIIE
C IIOJIOM) HaclelOBaHME, aHAIM3UPYIOIIEEe CKpEIMBAaHUE, MPUMEHSAS 3aKOHBI
HACJIECTBEHHOCTU U 3aKOHOMEPHOCTH CLEIUIEHHOT0 HACJIE10BaHUs;

pacKpbIBaTh HPUYMHBI HaCJIe/ICTBEHHBIX 3a00J1eBaHuH, apryMeHTHPOBATh
HE00XOMMOCTb MEp MPEAYNPEXKACHNUS TAKUX 3a00I€BaHUII;

CpaBHUBATb pa3HbIe CIIOCOOBI Pa3MHOXKEHUSI OPTaHU3MOB;

XapaKTepU30BaTh OCHOBHBIE 3TAIlbl OHTOI'€HE3a OPraHU3MOB;

BBISBJIATh NMPUYUHBI U CYLIECTBEHHBIE NMPU3HAKU MOJIU(PUKAMOHHOW U MYTAaLMOHHOM
M3MEHUYUBOCTH; OOOCHOBBIBaTh POJIb U3MEHYMBOCTH B €CTECTBEHHOM M MCKYCCTBEHHOM
otbope;

000OCHOBBIBaTh 3HAYEHHE Pa3HbIX METOJOB CEJEKLUHU B CO3/IJaHUU COPTOB PACTEHHI,
HOPO/] )KUBOTHBIX U ITAMMOB MUKPOOPIaHU3MOB;

000OCHOBBIBaTh ~IPUYMHBI H3MEHSIEMOCTH M  MHOrooOpa3us BHJOB, IPUMEHSISA
CHUHTETHYECKYIO TEOPHIO 3BOJIIOLINY;

OLICHMBAaTh IMPAKTHUYECKOE U OSTUYECKOE 3HAUYEHUE COBPEMEHHBIX MCCIEI0BaHUN B
O6uosI0rnu, MEUILKMHE, 3KOJIOTUH, OMOTEXHOJIOIMH; 000CHOBBIBATh COOCTBEHHYIO OLIEHKY;
BBISBIISITH B TEKCTE€ OMOJIOIMYECKOIrO COJEp)KaHUs MpoOJeMy M apryMEHTUPOBAHHO ee
OOBSICHATE;

NPEJICTaBIATh OMOJOTMYECKYI0 HH(OPMALIMIO B BUAE TEKCTa, TaOJIUIIbL,CXEMBI, Tpaduka,
JuarpaMmbl M J€laTh  BBIBOJABI HA  OCHOBAaHMM  IPEACTABIEHHBIX  JIaHHBIX;
npeoOpa3oBbIBaTh rpauk, TaOIMIy, IUAarpaMMy, CXeMy B TEKCT OHOJIOrMYecKOro
COJEpKAHHUS.

O0y4aromuecsi M0JIy4aT BO3MOKHOCTh HAYYHThHCH:

OpPraHU30BBIBATh M MPOBOJUTH MHIMBUAYAIBHYIO UCCIIEI0BATEIBCKYIO ACSITEIHHOCTD O
O6uonornu (WM pa3pabaThlBaTh WMHIUBHYaJIbHBII MPOEKT): BBIABUIaTh TMIOTE3bI,
IUIaHUpOBaTh paboTy, OTOMpaTh M MNpPeoOpa3OBbIBATH HEOOXOAUMYI HH(pOpMAIUIO,
IPOBOJUTH IKCIIEPUMEHTHI,

UHTEPIPETHPOBATH PE3yJIbTATHI, JIEJIaTh BHIBOJBI HA OCHOBE MOJYYECHHBIX PE3yJIbTAaTOB,
NPEJCTaBIATh MPOAYKT CBOUX HCCIIEIOBAHUI;

MPOTHO3UPOBATH MOCIIEICTBUSI COOCTBEHHBIX MCCIIEJOBAHUH C YI€TOM STHUECKUX HOPM U
HKOJIOTHYECKUX TPeOOBAHUH;

BBIJICNIATh CYIIECTBEHHBIE OCOOCHHOCTH >KM3HEHHBIX IMKJIOB IPEICTABUTENEH pa3HBIX
OTJIEJIOB PACTEHUI U THIIOB KUBOTHBIX; N300paXKaTh IUKJIBI PA3BUTHUS B BUJIE CXEM;
aHAJTM3UPOBaTh W HCIOJB30BATh B pEIICHHMM Y4YeOHBIX W MCCIIEOBATENbCKUX 3a/1ad
UH(POPMAIIHIO O COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH, METUIIMHE U SKOJIOTHH;
apryMeHTHPOBATh HE00X0AUMOCTh CHHTE3a €CTECTBEHHOHAYYHOT'O u
COLIMOTYMaHUTAPHOTO 3HAHMS B TIOXY HH()OPMAITMOHHON ITMBIITH3AIIHH;

MOJICIUPOBAaTh HM3MEHEHHE 3KOCHUCTEM IIOJI BIMSHHUEM pa3IUYHbIX TPy (aKTopoB
OKpYKarolleu Cpebl;

BBISBIISITH B IIPOIIECCE MCCIIEAOBATENLCKOM AEATEIBHOCTU MOCIEACTBUS aHTPOIIOTE€HHOTO
BO3/JICICTBUSI Ha DSKOCHCTEMBI CBOETO pETHMOHA, MpeuiaraTb CHOCOObl CHHUXKEHUS
AQHTPOIIOT€HHOT'O BO3/ICHCTBUS HA SKOCHCTEMBI;

UCIIONIb30BAaTh TMPUOOPETEHHbIE KOMIETEHIIMH B MPAKTHUYECKOH JEATEIbHOCTH U
MOBCEHEBHOM JKU3HU, A NPUOOPETEHMS OIBITAa JEATEILHOCTH, IMPEIIIECTBYIONICH
po¢eCCHOHAIBHON, B OCHOBE KOTOPOM JIEKUT OMOJIOTHS KaK y4eOHBIN TpeIMeT.



COJAEP)KAHUE ®AKYJIbTATUBA
«IIpakTH4eckasi 6MOJIOTHS»

BBenenue.
emn u 3amaud 3JIEKTUBHOTO Kypca. AKTyalu3alusi paHee MOJYYCHHBIX 3HAHMM M0
pasnenam ouosorun: MosekysipHast OM0IO0THs, OCHOBBI TCHETHKH.
Pemenue 3aay no remMe «OCHOBHBIE CBOMCTBA KUBOTO. CUCTEMHAsI OpTraHU3AIHs )KU3HU.
Paznean 1.
Pemenne 3ana4 no reme «MoviekyasipHasi 0M0JIOTHSI»

Tema 1.1. XumMuueckuii coctaB KJjeTku. Heopranuueckue BemecTna.

XUMHUYECKUE FJIEMEHThl U MX poOJib B KieTke. Heopranuueckue BemiecTBa U UX poOJib B
JKU3HEACITEIBHOCTH KIETKU. BoJia B KJI€TKE, B3aUMOCBSA3b €€ CTPOCHUS, XUMUYECKUX CBOWCTB U
Oouonornueckord ponu. Coiau HEOPraHWMYECKUX KHCIOT, HX BKJIaJ B oOecrnedyeHue
KU3ZHEJCATEIbHOCTH KJIETKM M MOJJepKaHue romeocrasa. VMoHbI B KJIETKE, MX (PYHKIHU.
OcmoTHuecKkoe JaBJieHHe U Typrop B kiieTke. bydepHbie cucTeMbl KIETKH.

Tema 1.2. XuMHUYeCKHUH COCTAB KJIETKH. YTIJeBoAbl. JIMNMuabI.

YrieBoapl B OKU3HEICATEIPHOCTH PACTCHHI, JKMBOTHBIX, TpHOOB H OaKTEpHI.
CtpyktypHble ©  (PyHKIMOHAJIBHBIE OCOOCHHOCTM  MOHOCAXapHIOB M  JUCaXapHoB.
buononumeps! - nonucaxapuabl, CTPOCHUE U OMOJIOrHYECcKas PoJlb.

Kupel u nunuabl, OCOOCHHOCTH UX CTPOCHHs, CBSi3aHHbIE C (YHKIIMOHAJIHHOU
AKTHUBHOCTBIO KJIETKH.

Tema 1.3. Xumnuecknii cocras kierku. beaku.

Opranuyeckue BellecTBa KIeTKU. buomonumeprsl — Oenku. CTpyKTypHas opraHu3alus
OenkoBbIX MoJieKys. CBoiicTBa O6enkoB. JleHaTypauus U peHaTypanus — OMOJOTHYECKUI CMBICI
u 3HaueHue. OyHKIUN OENKOBBIX MOJeKya. DepMeHThl, UX POJb B 0OECIEUEHHH MPOIIECCOB
xu3HenesTensHocTH. Knaccudukanus ¢pepMeHToB.

Tema 1.4. Xumnueckuii coctas kjieTku. HykienHoBble KHCIOTHI.

HyxnenHnoBble xucioTel, ux poiab B kierke. Mcropus wusydenws. JHK — monexyna
XpaHeHUs HacneicTBeHHoW uHpopmanuu. CtpykrypHas opranuzamus JIHK. CamoyaBoenue
JHK. PHK, ee Bub1, 0COOEHHOCTH CTPOCHHS M (YHKITMOHUPOBAHUSI.

AT® — 0CHOBHOI aKKyMyJIATOp 3HEPruu B KieTke. OCOOEHHOCTH CTPOECHHUS MOJEKYJbl U
¢byukun AT®. Butamunbl, CTpoeHHE, UCTOYHUK TOCTYIIEHUS U POJIb B OpraHU3Me U KIIETKE.

JHemoncmpayuu: voxnens JIHK u PHK, Ttabmumner «'enermyeckuit kom», «Meiio3y,
MOJENIA-AIIJINKALIMY, WUIFOCTPUPYIOIIUE 3aKOHBI HACJIEACTBEHHOCTH, IMEPEKPECT XPOMOCOM;
XPOMOCOMHBIE aHOMAJIUU YEJIOBEKA U UX (PEHOTUITUYECKUE TTPOSIBICHUSL.

Pa3znea 2.
Pemrenue 3apa4 no reme «L{urosiorus»

Tema 2.1. [luT0/10rUsl KAK HAYKA.

[Tpenmer, 3amaum ¥ METOABl COBPEMEHHON LMTOJOIMH. MECTO LIUTOJIOTUH B CUCTEME
€CTeCTBEHHOHAYYHBIX U OMonorndeckux Hayk. Mcropus pa3Butus uutosiorus. TeopeTuueckoe u
MPAKTUYECKOE 3HAUYCHHE IIUTOJOTMYECKHX HCCIEAOBAHUNA B MEAUILIMHE, 3APaBOOXPaHEHUH,
CEJIbCKOM XO3SICTBE, JIeNie OXpaHbl IPUPOABI U JPYTUX chepax YeToBeUECKOU A TeTbHOCTH.

Uctopus otkpeitue kietku. Kierounas teopus. OCHOBHbIE TIOJIOXKEHHS TEPBOM
KJ1eTOuHOU Teopun. COBpEMEHHAsI KIETOUYHAs TEOPHsI, €€ OCHOBHBIE IIOJIOKEHUS U 3HAUEHUE AJIs
pa3BUTHS OMOJIOTUH.

Tema 2.2. CTpoeHne KJIeTKHU U €é OpraHouabl.

[Tnasmatnueckass memOpaHa u obOomouka kieTkd. CTpoeHne MeMOpaHbl —KIIETOK.



[IpoHMKHOBEHHE BeLIECTB 4Yepe3 MeMOpaHy KIETOK. Buabl TpaHcmopTa BeLIECTB 4Yepes
LUTOIJIA3MAaTUYECKYI0 MEMOpPaHy KJIETOK (MACCHBHBI M AaKTUBHBIN TPAHCIOPT, K30LUMTO3 U
3H101UTO3). OCOOEHHOCTH CTPOCHMSI 000JI0UYEK TPOKAPHUOTHUECKUX U 3YKAPHOTHUECKUX KIIETOK.

[MuTomnazMa M €€ CTPYKTYpHbIE KOMIIOHEHTBHI. OCHOBHOE BEILECTBO LMTOIUIA3MBI, €0
CBOWCTBA U (DYHKIIMH.

SAnpo untephazHoil KIeTKH. XUMHUYECKHH COCTaB M CTPOCHHUE sifpa. 3HAUEHHUE sijapa B
oOMeHe BELECTB U Mepeiaue reHeTHYeCKoi nHpopMaluu. SApeIKko, 0COOEHHOCTH CTPOEHHUS U
¢yakuuu. XpoMOCOMBI, TMOCTOSHCTBO 4YHciaa W (Gopmbl, TOHKOoe cTpoeHue. Ilonarue o
KapuoTHIe. ['arioniHbIi ¥ JUITIOUAHBIN HAOOPbI XPOMOCOM.

Anmnapar Tonpmpxu. CTpoeHME, pacHoOIOKEHHE B KIETKAaX KUBOTHBIX W PACTCHMH,
¢GyHkuuu annapaTta ['OJbIKU: CHHTE3 MOJUCAXapUAOB U JIMIHUIOB, HAKOIUIEHWE U CO3PEBaHUE
cekpeToB (OeNKH, JMIUABI, TOJIMCAXapH[bl), TPAHCIOPT BEIIECTB, POJb B (OPMHUPOBAHUU
IU1a3MaTHYecKOi MeMOpaHb! 1 1u30coM. CTpoeHre U PYHKIIUH JIM30COM.

Oupomnazmaruyeckas cerb (OIIC), ee Tumbl. OCOOEHHOCTH CTPOEHUS arpaHyssipHON
(rmankoi) wu rpamynspHod (mepoxoBatoi) OIIC. 3nauvenune rmankor OIIC B cuHTese
NOJMCAaXapua0B W JIMIUAOB, WX HAKOIUIEHUH | TpaHcropre. 3amuTtHas ¢yHkous OIIC
(30K M HEWTpanM3auus BpPEAHBIX Ui KiIeTku BemiecTB). DyHkuuu mepoxosaroil DIIC
(ygactre B CHHTE3e OEJIKOB, B HAaKOIJICHHH OEJKOBBIX MPOAYKTOB M HMX TPAHCIIOPTE, CBS3b C
JPYTUMH OpraHOUaMHU M 000JI0UKOH KJIETKH).

Pubocombl, 0cOOEHHOCTH CTpOEHUS U poJib B OnocuHTe3e Oenka. [Toampudocomsl.

Bakyounu pacTuTenbHbIX KIETOK, MX 3HaYeHHe, cBA3b ¢ DIIC.

[TnacTunael: nefKomIacTel, XJIOPOMJIACThl, XpoMmoIrulacTbl. OCOOEHHOCTH, CTpPOEHHE H
¢ynkuun mnactug. JAHK mnactua. Ipoucxoxkaenue xmnoporuiacToB. Bzaumuoe npeBparieHue
ITACTULL.

MuroxoHapuu, cTpoeHMe  (HapyKkHas U BHYTPEHHSS  MeMOpaHbl, KpHCTBHI).
MuTtoxonnpuansubie JIHK, PHK, pubocomsl, ux posnb. OyHKINM MUTOXOHApUNA. ['mnoressl o
IIPOUCXOXKIACHUN MUTOXOHJIPHUM. 3HAUYE€HHWE BO3ZHUKHOBEHUS KHCIOPOJHOTO JIbIXaHUSA B
IBOJIFOLIMH.

Knerounslii mentp, ero crpoenue u ¢(yHkuuu. OpraHougsl JBuxeHus. KierouHsle
BKJIFOUEHUS — HEITOCTOSIHHBINA OpraHou/] KJIETOK, 0COOEHHOCTH U (QYHKIUH.

Tema 2.3. ®orocunTes.

OOmeH BelecTB ¥ 3Hepruu. [IoHATHE O MIACTUYECKOM U SHEPreTHYeCKOM OOMEHeE.

®otocunTe3. CperoBas U TeMHOBas (a3pl  (POTOCHHTE3a, OCHOBHBIE IPOLECCHI,
npoucxoasmue B 3TH (a3bl. OCHOBHBIE MTOTH CBETOBOW (aszbl - cuHTe3 ATD, BbIfeneHue
kucinopona. dorodpochopunuposanune. CymmapHoe ypaBHeHue (otocunTe3a. IlepBuunbie
npoAyKThl (¢oTtocuHTe3a. DOTOCHHTE3 M YpOXkail CelbCKOXO3SMCTBEHHBIX KyabTyp. Ilytm
NOBBILIEHUS] NPOAYKTUBHOCTH  CEJIbCKOXO3sMCTBEHHBIX  pacreHud. K. A.TumwupsizeB o
KOCMHYECKOW POJIN 3€JIEHBIX PACTEHNUI. XEMOCUHTE3 U €ro 3Ha4€HHE B IIPUPOJIE.

Tema 2.4. JHepreTudeckuii 00MeH.

OHepreTuyeckuii 0OMEH B KJIETKE M €ro OMOJIOrMYeCKUN CMBICI. DTambl S3HEPTeTUYECKOTO
oOMeHa, MPUYPOUEHHOCTh ATHX MPOILECCOB K ONMPEACICHHBIM CTPYKTypaM KJIETKH. 3HaueHHe
MuTOXOHIpHit 1 AT® B sHEpreTuueckoM oOMeHe.

Tema 2.5. buocunre3 Oeska.

buocunTes OenkoB B KiIe€TKe W €ro 3HaueHue. Poib reHOB B OuOcCHHTE3e OENKOB.
['eneTnueckuil KOJ U €ro cBOMCTBa. JTambl OMocHHTe3a Oenka. Peakuun MaTpuyHOTO CHHTE3A.
Perynsauus cunte3a OenkoB. ['eH-perynstop, TreH-omepaTtop, CTPYKTYpHbIE TE€HBI, HX
B3auMmoseiicteue. [lpuHuumn oOpaTHOW CBSI3M B perymauuu  (pyHKIIMOHUPOBAaHHUS TEHOB.
CoBpeMeHHBIE IPEACTABICHUS O IPUPOAE I'eHA.

Tema 2.6. Tunsl gej1eHUs KICTOK.

JKu3HeHHBIN HUKT KIETKH U ero 3Tanbl. [IoAroroBka KIETKH K JeIeHUI0 — nHTep(asa, ee
nepuoasb! (MPEeCUHTETUYECKUM, CHHTETUYECKHM, TIOCTCUHTETUYECKHI). bronornueckoe 3HaueHue
uHTepdaszpl. AoNTo3. MUTOTHYECKUM ITUKIT.



AMUTO3 M ero 3HadeHue. MHTO3 - IIUTOJIOTHYECKass OCHOBA OECIIOJIOr0 Pa3sMHOXKEHHS.
da3bl MUTO3a, UX XapakTepucTuka. CTPYKTYpHbIE U3MEHEHHS U (PU3HOIOTHIECKHE OCOOCHHOCTH
OpPraHOMJOB KJIETKM BO BpeMS MHUTOTHYECKOIO JAejeHUs. BepereHo nenceHus, CTpOCHHE U
¢byHkuMM HUTEH BepeTeHa. bronornueckoe 3HaueHUE MUTO3A.

Meiio3 - nuTosoruyeckasl OCHOBa I0OJOBOIO pasMHOXeHUs. IlepBoe neneHue meiosa, ero
¢a3pl, X XapaKTEPUCTHUKA. Y MEHBIICHUE YUCIIa XPOMOCOM KakK pe3yJbTaT MEpBOrO JEICHUS.
Bropoe nenenue meiiosa, gassl, UX XapakrepucTuka. buonornyeckoe 3HaueHue meiiosa.

Tema 2.7. becnoJjioe 1 MoJI0BOe pa3MHOKEHHE.

@opMbl U CIIOCOOBI Pa3MHOMKEHHsI OpraHM3MoB. becnoioe pa3MHOMKEHHE, €ro BUIBI H
3HadyeHue. [lonmoBoe pa3sMHOXKEHHE, €ro BHMIbl U HBOJIOLUOHHOE 3HadyeHue. OOmas
XapaKTEepUCTHKAa M OCOOCHHOCTH DPa3MHOXKEHHUS OCHOBHBIX TpYIIl OpraHu3MoOB. Pa3ButHe
MY’KCKHMX U JKEHCKHX I0JIOBBIX KJIIETOK y )KMBOTHBIX M PACTCHHHU.

Tema 2.8. OHTOreHe3 — MHAUBUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

OmnogorBopeHue U ero Tumbl. OIIIOJOTBOPEHME M PAa3BUTUE 3apOAbIIIA y >KMBOTHBIX.
OcHoBHblE 3Tanbl 3MOPHOHAIBHOIO  DPAa3BUTUS JKUBOTHBIX. BzaumopeilictBue 4yacrei
pa3BUBAIOILErOCA 3apOoJbIllla. BHOreHEeTHMYeCKUi 3aKOH, €ro COBpPEMEHHas MHTEpIpeTanus.
[ToctamOpuoHanbHOE pa3BuTHE. BpenHoe BiIMSHHME alKOroJig, HUKOTHHA, HApKOTUKOB,
3arpsi3HEHHS OKPYIKAIOLIEN Cpeibl Ha pa3BUTHE 3apO/IbIIla )KUBOTHBIX U YEJIOBEKa.

OOmast XxapakTepuCTUKa U OCOOCHHOCTH Pa3MHOXEHHS BUPYCOB, OaKTEepHii, BOZOPOCIIEH,
MOX000pa3HbIX, NaNOPOTHUKOOOPA3HbIX, TI'OJOCEMEHHBIX, IOKPHITOCEMEHHBIX, I'pPUOOB H
mumaiftaukoB. CMeHa (a3 B )KU3HEHHOM ITHKIIC.

Jemoncmpayuu: cxeMbl SHEPreTH4ecKoro ooMeHa u OTOCHHTE3A.

Paznea 3.
Penrenne 3aga4 o treme «I'eHeTnka.

Tema 3.1. He3aBucumoe HacjieJ0BaHUE NPU3HAKOB.

[Ipeamer, 3amaun U MeTOabI TeHETUKU. OCHOBHBIE pa3/iefbl TEHETUKU. MECTO TeHETHKU
cpenu OMONOTMYECKHX HAayK. 3JHAU€HHWE Te€HETHKU B pa3paboTke mpoOiaeM OXpaHbl MPHUPODI,
3/IpaBOOXPAaHEHHUSI, MEJTUIIUHBI, CEIbCKOTO X03s1icTBa. [IpakTHyeckoe 3HaueHne TeHETHKHY.

I Mengenr — OCHOBONOJOXHUK T'€HETUKH. MeToJ TEeHETHYECKOro aHaju3a,
paspabotannsiii I'. Mennenem. I'enernueckas cumBoinuka. [IpaBuiia 3anmucu cxeM CKpeluBaHusl.

HacnenoBanue mpu MOHOTHOPHUIHOM CKpeUIMBaHUU. [|OMHHAHTHBIE M PEIECCUBHBIE
npusHaku. [lepBeiii 3aKk0oH MeHaens - 3aKOH €IuHOO0Opa3us THOPUIOB MIEPBOTO MOKOJICHHUS.
Bropoii 3akon Mennens - 3akoH pacuieruienus. [IpaBuiio unctotel ramer. LluTonornueckue

OCHOBBI PaCIICIUICHWs] TIPA MOHOTHOPUIHOM CKpemuBaHuU. CTAaTHCTUYECKUI XapakTep
paclileryIeHHs..

[TonsitTue o reHax u amnensx. MEHOTUIT W TEHOTHUI. ['OMO3UTrOoTa M TIeTEepPO3UTOTA.
Pacuiennenue npu BO3BPaTHOM U aHAIM3UPYIOIIEM CKPEUIMBAHUU.

HacnenoBanme mnpu auruOpuaHOM CKpenuBaHud. HeszaBucumMoe KOMOMHHpPOBaHUE
HE3aBUCUMBIX Map TMpPU3HAKOB - TpeTuil 3akoH Mennens. [luronoruyeckue OCHOBBI
HE3aBUCUMOT0 KOMOWHHUPOBAHUS Map MIPU3HAKOB.

Jlemoncmpayuu: pemetka [lennera, OMoIOTHUECKUN MaTepua.

Tema 3.2. BzaumojeiicTBue a/LU1e/IbHBIX U HeaJLIeJbHbIX T'€HOB.

HacnenoBanue mnpu B3auMOAEUCTBUU ajlieNbHbIX TeHOB. JlomuHupoBanue. Hemomnoe
nomuHupoBanue. KomomaupoBanue. CBepX10MUHUPOBAHUE. MHOXKECTBEHHBIN AJIJIETU3M.

B3aumoneiictBue  HeaenbHBIX TeHOB. HoBooOpa3oBaHHMS TpH  CKPEIIMBAHHH.
Oco0OeHHOCTH HAcEeIOBaHUSl KOJMYECTBEHHBIX MPHU3HAKOB. KOMIUIMMEHTapHOCTh. OMHCTAa3.
ITonumepusi. MHOKECTBEHHOE IEHCTBHE IeHOB. IIpuMepsl MHOXECTBEHHOI'O JEHCTBHS T'€HOB.
Bo3moxxHble MeXxaHU3Mbl OOBSICHEHHUS 3TOro sIBIEHUS. ['€HOTHI Kak IeIOCTHAas MCTOPUYECKU
CJIOKUBILIASACS CUCTEMA.

Jlemoncmpayuu: PUCYHKH, WUIIOCTPUPYIOIIME B3aUMOJECHCTBHE  AJUICNBHBIX U
HeaJUIeNIbHBIX T€HOB



® OKpackKa siroJl 3eMJISIHUKHU IIPH HETIOJTHOM JIOMUHUPOBAHUH;

® OKpacKka Mexa y HOPOK IpH IJIEMOTPOITHOM JIEHCTBUM I€Ha;

® OKpacKa BEHUYHMKa Y JIbHa — IPUMEP KOMILIEMEHTAPHOCTH;

® OKpackKa IUI0Ja y THIKBbI IPU SMUCTATUYECKOM B3aMMOJICHCTBHUU JIBYX I'€HOB;

® OKpacka KOJIOCKOBOM YellyH y OBCa — IPUMED MOJIUMEPHUH.

Tema 3.3. XpoMocoMHAasi TeOPUSI HACIEACTBEHHOCTH.

SIBneHne CLENIEHHOrO HAacIeJOBaHUS M OrPAHMYEHHOCTh TPETHEro 3akoHa Menpens.
3navyenue pador T.I.Moprana u ero mKkoJibl B U3y4eHUHU SBICHHS CIETITICHHOTO HACJICAOBAHMUSL.
Kpoccunrosep, ero Ouonornyeckoe 3HaueHue. ['eHeTnueckue KapThl XpoMocoM. OCHOBHBIE
MOJIOKEHUSI XPOMOCOMHOM TEOpHUHM HaciaeACcTBeHHOCTU. Bxianx mkonsl T.I'.Moprana B
pa3paboTKy XpOMOCOMHOM T€OpUHU HACIIEACTBEHHOCTH.

Jemoncmpayuu:MOACIN-aNIUIMKALMY, WUIIOCTPUPYIOIME 3aKOHBl HACJIEICTBEHHOCTH,
MIEPEKPECT XPOMOCOM; T€HETUYECKHUE KapPThl XPOMOCOM.

Tema 3.4. I'eneTuxka noJia.

I'enetuka mnosa. IlepBuuHble M BTOPUYHBIE MOJIOBBIE NMPU3HAKU. XPOMOCOMHAs TEOpUs
ompezaeneHus Imosna. ['oMoramMeTHbli W reTeporaMmeTHbld moJi. Tumbel ompeneneHus Iosna.
Mexanusm noajep:xanusi cootTHomeHus nojos 1:1. HacnenoBanue npu3HakoB, CIEIUIEHHBIX C
II0JIOM.

Jlemoncmpayuu:cxemMbl CKpEIIMBaHUS HAa TpUMEpe KIACCHYEeCKOW TreMOQWINd |
JaIbTOHU3MA YEJIOBEKa.

Tema 3.5. 3aK0HOMEpPHOCTH H3MEHYMBOCTH.

N3menunBoctsh. Knaccudukanus 13MEHYUBOCTH € IO3ULUI COBPEMEHHOMN I€HETUKU.

®enorunuyeckas (MoAU(UKAIIMOHHAS W OHTOICHETHYECKas) HW3MEHYMBOCTh. Hopma
PEaKIuu U €€ 3aBUCUMOCTb OT reHoTHa. CTaTUCTUYEeCKHEe 3aKOHOMEPHOCTH MOAU(DUKAIIIOHHOM
W3MEHUYHUBOCTH; BAPUAIMOHHBIN P M BapUALIMOHHAS KPUBAs.

['eHoTunuueckas (KOMOMHATHBHAsT W  MYTallMOHHAs) M3MEHYMBOCTh. 3HAu€HUE
KOMOMHATUBHOW W3MEHYMBOCTH B OOBSCHEHUU DBOJIOIMOHHBIX TIPOILIECCOB, CENEKIUU
Opranu3MoB. MyTanmoHHasi K3MEHUMUBOCTD, €€ BUABL. MyTanuu, ux npuduHsl. Kinaccuduxanus
MyTallMd 10 XapakTepy M3MEHEHUs TeHOTHUNa (TeHHbIe, XPOMOCOMHBIE, TE€HOMHBIE,
nuToraazMaruueckue). IlocnencTBuss BIMSHMS MYyTareHOB Ha OpraHu3M. Mepsl 3aluThl
OKpY)KaloIlled cpelbl OT 3arpsi3HEHUs] MyTareHamMu. 3aKOH TOMOJIOTMYECKHX pSJI0B B
HacseacTBeHHoU n3MeHunBocty. H.M. BaBunoBa. DkcriepuMeHTaIbHOE MOTydYE€HUE MyTaIUil.

Tema 3.6. 'eneTnka 4enoBeka.

['enernka uyenoBeka. YenoBeK Kak OOBEKT TEHETHMUYECKUX HCCIeAoBaHUNA. MeTomsl
W3y4YeHUs] HACJICICTBEHHOCTH YEJIOBEKA: TCHEATOTHYECKUM, OJM3HEIOBBINA, ITUTOTCHETUUECKHH,
TUOpUAN3AIIS COMAaTUYECKUX KIIETOK.

HacnenctBennsle 00J€3HH, HMX paclpoCTpaHEHHE B MOMYJISLUSAX YeloBeka. Mepbl
npoUIaKTUKA HACIEICTBEHHBIX 3a0oieBaHMii YelnoBeKa. BpemHoe BIMSHHE aTKOTOJS,
HUKOTHHA Y HApKOTUYECKHMX BELIECTB HA HACJIEICTBEHHOCTh YEJIOBEKA. MEIUKO-T€HETHYECKOE
KOHCYJIbTHpOBaHHE. KpUTHKa pacUCTCKUX TEOPUI C O3ULUNA COBPEMEHHOM r€HETUKH.

Jemoncmpayuu:tabnuna «CUMBOJIBI  POJOCIOBHOIY, PHUCYHKH, WLIIOCTPUPYIOIINE
XPOMOCOMHBIE aHOMAJIUU YeJI0BeKa U UX (EHOTUITUYECKHUE MPOSBICHHUS.



KanengapHo-remaTu4eckoe njiaHUPOBaHNe

No Tema 3ansaTHS Kon-Bo [ata nmpoBenexus
4acoB T1aH ¢akr
1 | Beenenue. 1
Pa3nes 1. Pemienne 3ana4 no reme «Moseky/sipaasi ouosnorus» (6 4yacos)
2 | Xumuueckuii coctaB kieTku. Heoprannueckue BeliecTsa. 1
3 XUMHAYECKUH COCTAaB KJIETKU. YTJIEBOILI. JIMITHIbI. 1
4 | XuMuueckuii coctaB KieTkH. bemku. 1
5 | XuMu4ecKkuil cocTaB KJIETKU. benku 1
6 | Xumunueckuil coctaB kieTku. HykiienHOBBIE KUCIIOTHI. 1
7 | O6o0meHne 3HaHUH 110 TeMe « MoJeKysipHast OMOIOTHDY 1
Pa3znen 2. Pemenue 3agau no reme «Lurosorus» (11 yacon)
8 | Llutonorus xak Hayka. Knetounas teopus. 1
9 | CrpoeHue KIETKU U €€ OpraHoUIbI. 1
10 | ®orocunres. 1
11 | DHepreruueckuii o0OMeH. 1
12 | buocunres Oeka. 1
13 | buocunre3 Oenka. 1
14 | Tunbl geneHUs KJIETOK. 1
15 | Becnosioe 1 moa0BO€ pa3MHOXKEHUE. 1
16 | [TonoBoe pa3MHOX)eHHE. Meito3. 1
17 | UapuBuayanpHOE pa3BUTUE OPTaHU3MOB. 1
18 | O6o6menue 3HAHUH 110 TeMe « L{uTomorus» 1
Pa3znea 3. Pemienne 3ana4 no reme «I'eneruka» (15 yacos)
19 | He3aBucuMoe Haciae0BaHUE MPU3HAKOB. 1
20 | Pemenue reHeTHYECKUX 3a71a4 HA MOHOTHOPHIHOE CKPEIIMBAHHUE. 1
21 | Pemenue reHeTHYECKUX 3a7a4 HA AUTHOPUIHOE CKPEIIMBAHHE. 1
22 | PelieHne reHETHYECKHUX 3a7a4 Ha aHATM3UPYIOIEE CKPEIIMBAHUE. 1




23 | B3auMonencTBIE T€HOB. 1

24 | PemieHue reHETUYECKUX 3a]1a4 HA HETIOJIHOE JOMUHUPOBAHHUE. 1

25 | OnpeneneHue rpymni KPOBHU YEJIOBEKA — 1
pUMep KOJIOMIUHHPOBAHHS aJUICTIbHBIX TEHOB.

26 | Pemenne kOMOMHHPOBAHHBIX 3a/a4. 1

27 | XpoMocoMHasi TEOpHS HACJIEACTBEHHOCTH. 1

28 | PemieHue reHeTUYECKUX 3a/1a4 Ha CLIETNIEHHOE HACJIEI0BaHUE 1
MIPU3HAKOB.

29 | I'eneruka mosa. 1

30 | CocraBiieHHE POIOCIOBHOM. 1

31 | 3aKOHOMEPHOCTH U3MEHYHBOCTH. 1

32 | I'eHeTuka yenoBeka. 1

33 | O06o0meHre u cucTeMaTu3aIus 3HaHui 1mo Teme «I eHeTnkay»

34 | KonTpoabHasi padora 3a kypc «IIpakTudeckasi 6uoaorus»

Utoro: 34 yaca

Onenka NMPEAMETHBIX PE3YJbTAaTOB 0 3JICKTUBHOMY KYPCY «HpaKTI/I‘leCKaﬂ omnoJiorus

CnucoOK HTOrOBBIX INIAHUPYEMBIX PE3yJabTaTOB

CHHCOK UTOrOBBIX MJIAHUPYEMBIX
pe3yJbTaToB

Jrtansl GOPMHPOBAHUS

Cnoco0bl OIEHKH

BBISBIISITH M1 00OCHOBBIBATh CYILIIECTBEHHbIE
0COOEHHOCTH Pa3HBIX YPOBHEH OpraHM3aluy KH3HHU;
YCTaHABIUBATD CBSI3b CTPOCHHS U (PYHKITHIHA
OCHOBHBIX OMOJIOTHYECKAX MAKPOMOIIEKYJI, X POJIb B
npolieccax KIETOYHOTO METa0oIn3Ma;

pelaTs 3a/1a4M Ha ONpeieeHue
nocienoBarenbHocTy Hykineorunos JJHK u uPHK
(MPHK), antuxononos TPHK, nocnenosatensHOCTH
AMHHOKHCIIOT B MOJIEKYJIe OeJiKa, TPUMEHSISl 3HAaHHS O
peaKIusIX MAaTPUIHOTO CHHTE3a, TCHETHYECKOM KOJIE,
MIPYHIIAIIE KOMIUIEMEHTAPHOCTH;

JIeNaTh BEIBOABI 00 U3MEHEHUSIX, KOTOPbIE
NPOHM30MAYT B IpOLIeccCax MaTPUIHOTO CUHTE3a, B
Cllydae U3MEHEHHUs I0C/IEA0BaTEIbHOCTU
nHyxieotuoB JJHK;

CpaBHUBATD (a3bl JeNCHHUS KIIETKH; PelaTh 3aa9u
Ha OIpE/IEIEHUE U CPaBHEHUE KOJIMYECTBA
reHeTudeckoro Marepuaia (xpomocom u JIHK) B
KJIETKaX MHOTOKJIETOUHBIX OPIaHU3MOB B Pa3HBIX
(hazax KJICTOYHOI'O IHKJIA,;

Pazgen 1. Pemenue
3aj1a4 1o TemMe
«MonekyispHast
OHOITOTHSI

Paszgen 2. Pemenne

TEKyIas, yCTHO
MIPAKTUKYM I10
pELICHUIO 3a1a4

TCKylIasA, YCTHO

TEKyIas, YCTHO

TEKyIlas, yCTHO




BBISBIISITH CYILIECTBEHHBIE IPU3HAKU CTPOCHUS KIETOK
OpPraHU3MOB PA3HBIX LAPCTB KUBOW PUPOJEI,
yCTaHaBIMBATh B3aUMOCBS3b CTPOCHUS U (QYHKIHHA
4acTel U OpraHouI0B KJIETKH;

000CHOBBIBAaTh B3aUMOCBA3b IJIACTUYECKOI0 U
9HEPreTHYECKOr0 OOMEHOB,

CPaBHUBATH MPOLECCHI INIACTUIECKOTO U
9HEPreTHYECKOr0 0OMEHOB, IPOUCXOISIIUX B
KJIETKaX KUBBIX OPTaHNU3MOB;

OTIPEIENIATH KOTMYECTBO XPOMOCOM B KJIETKax
pacTeHui OCHOBHBIX OT/AEJIOB Ha Pa3HbIX 3Tamax
YKU3HEHHOTO 1IUKJIa,;

pelaTh reHeTHYecKue 3aJa4l Ha JUTHOPUIHOE
CKpelIUBaHue, CICTUICHHOE (B TOM YHCIIE C TTOJIOM)
HaclieIOBaHUE, aHATTM3UPYIOIEee CKPELIBaHuUE,
NPUMEHSS 3aKOHBI HACJIEACTBEHHOCTH U
3aKOHOMEPHOCTH CLETIICHHOTO HACJICOBAHMS;
pacKpbIBaTh MPUYUHBI HACIICICTBEHHBIX
3a00IIeBaHUH, apTyMEHTHPOBATh HEOOXOAUMOCTb MEP
peaynpexIeHNs TaKUX 3a00JIeBaHNH;

CPaBHUBATH pa3HbIE CIIOCOOBI pAa3MHOKEHUS
OpraHHU3MOB;

XapaKTepU30BaTh OCHOBHBIE 3TAIlbl OHTOI€HE3a
OpraHHU3MOB;

BBISIBIISITH IPUYHMHBI U CYIIECTBEHHbBIC MPU3HAKH
MOJIU(PHUKALNOHHON U MyTallMOHHOM M3MEHYHBOCTH;
00OCHOBBIBATH POJIb N3BMEHUYUBOCTH B €CTECTBEHHOM
Y UCKYCCTBEHHOM OTOOpE;

000CHOBBIBAaTh 3HAYCHHE PA3HBIX METOAOB CENIEKIINH
B CO3JJaHUU COPTOB PACTEHUH, TOPOJ KUBOTHBIX U
HITAMMOB MHKPOOPTaHU3MOB;

000CHOBBIBATh MPUYHUHBI U3MEHSIEMOCTH U
MHOT000pa3us BUAOB, IPUMEHSISI CHHTETHUECKYIO
TEOPHIO IBOJIOIIHY;

OLIEHUBATh NMPAKTHYECKOE U ITUIECKOE 3HAUCHHUE
COBPEMEHHBIX HCCIIEI0BAHUN B ONOJIOTHH, MEIULMHE,
9KOJIOTMH, OMOTEXHOJIOIHH; 00OCHOBBIBATh
COOCTBEHHYIO OLICHKY;

BBISBIISITH B TEKCTE OMOJIOTMYECKOTO COACPIKAHUS
npo0JeMy U apryMeHTHPOBAaHHO e 00BSICHSTH;
MIPEJICTABIATh OMOJIOTHIECKYI0 HH()OPMAITHIO B BUIE
TEKCTa, TaOJINIBI,CXEMBI, TpaduKa, AUarpaMMbl 1
JIeNIaTh BBIBOJIBI HA OCHOBAHUH NPEACTABICHHBIX
JTAaHHBIX; MPE0OPa30BbIBaTh rpaduk, TadIHILY,
JUarpaMmmy, CXeMy B TEKCT OMOJIOTHYECKOTO
COJICPKaHHSI.

3a/1a4 10 TeMe
«{uTomorus»

Pasnen 3. Pemenue
3a7a4 10 TEME
«['enerukay

MPAKTUKYM I10
pEIIeHHIOo 3a1a4

TEKyIIasi, yCTHO

TEKyIlas, yCTHO
TeMaTH4ecKas,
IIPAKTUKYM I10
pELICHUIO 3a1a4

TEKyIlasi, yCTHO

TEKylIasA, YCTHO
IMpaKTHUKa

TEKylIasA, YCTHO

TEKyIas, YCTHO
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