IHosicHuTEeNLHAA 3ANIUCKA

HopmaTtuBHO-TIpaBOBYI0O ~ OCHOBY  pa3paboTku  pabodeil  mporpaMmbl

COCTaBJISIFOT CJIEAYIOIINE JOKYMEHTHI:
- ®enepanbHbiil 3akoH 0T 29 nexadpst 2012 r. Ne 273-03 «O06 oOpazoBaHuu

B Poccutickoit @enepanumn

- [Ipuka3z MunuctepctBa ObpazoBanus u Hayku Poccuiickoii @enepanuu ot
17 mas 2012 roma Ned413 «O6 yrBepkneHun ¢eaepaqbHOTO TOCYIapCTBEHHOTO
o0pa30BaTeNLHOTO CTAaHAApTa CPEIHEro o0mero oOpa3oBaHUs» (B pEIaKIUH
npuka3a Munoopnayku Poccun ot 31 nexadpst 2015 r. Nel1578)

- Pabouas mporpamma mo 6uonorun W.H. Ilonomapéroit, 10—11 xmacchl.
ba3oBbIll ypOBEHB

OO01mas xapakTepucTUKA y4e0HOr0 nmpeamera

OpHOI U3 BAXKHEUINIMX 33]1a4 dTana CpeaHero oo1iero oopa3oBaHus sBISETCS
MOATOTOBKAa OOYYalOMIMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOODY
KU3HEHHOTO0 W TpodeccruonanbHoro mytu. OOydarommuecss JOJKHBI HAYYUTHCA
CaMOCTOATENILHO CTABUTH IEIHN U ONPEACIATh IyTH UX JTOCTHKEHUS, UCTIOJIb30BaTh
NPUOOPETEHHBIM B IIKOJE OMBIT JACSITEIILHOCTH B PEAJIbHOM KU3HU, 32 paMKaMu
yuebHoro mporecca. bonpinol BKIaa B JOCTHKEHHE TJABHBIX II€NIeH CpPEIHETro
oOmero oOpa3oBaHus BHOCUT HW3y4yeHUE OWOJOrMU, KOTOpPOE MPHU3BAHO
00€eCIeYnTh:

* (GOpMHpPOBAHHE CHUCTEMbl OWOJIOTMYECKUX 3HAHUM KaK KOMITOHEHTa
€CTECTBEHHOHAYYHON KapTHUHBI MHPA;

*  Ppa3BUTHE JUYHOCTU OOYUAFOIINXCS, UX MHTEIUICKTYaIbHOEC

* HpPABCTBEHHOE  COBEPIICHCTBOBAHUE, dbopMupoBaHne y  HHX
T'YMaHUCTHUUECKUX OTHOIIEHUH M HKOJOTHYECKU IIEJIeCO00pa3HOro TMOBEIACHUS B
OBITY U TPYJIOBOM JESITEIBHOCTH;

* BBIPAa0OTKY TIOHMMaHUS OOIINECTBEHHOW TMOTPEOHOCTH B Pa3BUTUU
Oouonoruu, a Takxke (OPMHUPOBAHHUE OTHOIICHUS K OHMOJOTMM KaK BO3MOXKHOMN
obsactu Oyayiiel MpakTHISCKOU eI TeIIbHOCTH.

Leaun Guosornyeckoro oopazoBaHms B cTapiiei 1mikoiae GOpMyIHUPYIOTC
Ha HECKOJBKHUX YPOBHSAX: TJOOAJIBHOM, METalmpeIMETHOM, JIMYHOCTHOM H
NPEIMETHOM, Ha YpPOBHE TpeOOBaHWUU K pE3ylbTaTaM OCBOCHHUS COACPIKAHUS
NpEeAMETHBIX MporpamMm. [JobanbHBIE 1EeIU OHUOJIOTrHYecKoro oOpa3oBaHUs
SBJISFOTCS.  OOIMMH JUIsI OCHOBHOM M CTapIIed IIKOJBI W  ONPEACIISTIOTCS
COIMAJIBHBIMU TPEOOBAHMSIMHU, B TOM YHCJIC U3MEHECHUEM COITMAIBHOW CHTYaIlUU
pPa3BUTHS — POCTOM HMH(DOPMAIMOHHBIX TEPETPY30K, U3MEHEHUEM XapakTepa U
CrIoCOOOM OOIIEHUSI W COITMATBHBIX B3aMMOJICUCTBUIA (00BEMBI U CIIOCOOBI
MOJTy4eHUs] HH(GOPMAITUH TTOPOKIAIOT PsiJi OCOOCHHOCTEHN Pa3BUTHS COBPEMEHHBIX
noApocTKoB). Hambonee NPOAYKTUBHBIMU C TOYKH 3pPEHUS PEIICHHS 3a7ad
pa3BUTHS TOJPOCTKA  SBJISIFOTCS  COIMOMOpalbHasT W  HWHTEJUICKTyaJlbHas
B3pPOCIIOCTb.



[Tomumo 3TOTO, TIIO0ANTBHBIE TIENH (HOPMYITUPYIOTCS C YIETOM PacCMOTPEHUS
OMOJOTHYECKOro 00pa30BaHMs KaK KOMIIOHEHTa CUCTEMbI 00pa30BaHUs B IEJIOM,
MO3TOMY OHH SIBJISIFOTCSI HanboJiee 00IIMMHU U COIUATBHO 3HAUUMbBIMHU.

C  yyeToM  BBIINICHA3BAHHBIX  TOJIXOJIOB  TJIOOAJBHBIMH  LEISIMU
OMOJOTUYECKOro 00pa30BAHMUS SIBIISIOTCS:

e couMaau3anus OOydYalIIMXCd KaK BXOXJIEHHE B MHUDP KYJIbTYphl H
COLIMAJIBHBIX OTHOIICHHWM, OOecreunBaroniee BKIIOYEHHE YYalllUXCi B Ty WIH
WHYIO TPYIIy WIA OOIIHOCTh — HOCHUTENSI €€ HOpPM, LIEHHOCTEW, OpUEHTALuH,
OCBaMBAa€MbIX B MPOLECCE 3HAKOMCTBA C MUPOM KUBOM MPUPOJIBI;

* MPUOOIIEHNE K MO3HABATEIBHON KYyJbType KaK CHCTEME IMO3HABATEIbHBIX
(Hay4YHBIX ) TIEHHOCTEH, HAKOIICHHBIX 00IIECTBOM B chepe OMOIOTMIEeCKON HAYKH.

[Tomumo 3TOrO, OMONIOTHYECKOE 0Opa30BaHME HA YPOBHE CPETHETO OOIIETro
o0pa3oBaHUs MPU3BAHO 0OECIIEUNTD:

* OPHEHTAIMIO B CUCTEME ITUUECKUX HOPM U IIEHHOCTEH OTHOCUTEIIHHO
METOJIOB, PE3YJIbTATOB U JOCTHKEHUM COBPEMEHHOM OMOJIOTHYECKON HAYKH;

* pa3BUTHE MTO3HABATEIIbHBIX KAYECTB JIMYHOCTH, B TOM YHUCIIE
MO3HABATENIbHBIX UHTEPECOB K U3YUYEHUIO OOIIMX OMOJIOTUYECKHUX
3aKOHOMEPHOCTEN ¥ CaMOMY IIPOLIECCY HAYYHOTO ITO3HAHHUS;

* OBJIaJIeHHEe  y4eOHO-TIO3HABATEIbHBIMH W IIEHHOCTHO-CMBICIIOBBIMU
KOMIIETEHTHOCTSIMU 111 ()OPMHUPOBAaHUS TO3HABATEILHOW U HPaBCTBEHHOMN
KyJbTYpbl, HAYYHOIO MHUPOBO33PEHUS, a TAKXKE METOJIOJIOTHMENl OMOJIOrHYecKOro
HKCIIEPUMEHTA U DJIIEMEHTAPHBIMU METO/IaMH OMOJIOTMYECKUX UCCIIEOBAHUI;

* (hopMupoBaHMe SKOJOTUYECKOTO CO3HAHUS, LEHHOCTHOTO OTHOIICHMS K
YKWBOW MPUPOJE U YEIOBEKY.

Oco06eHHOCTh Iiesienoyiaranisi Ha 0a30BOM YPOBHE 3aKJIIOYAETCSl B TOM, UTO
L€ OPUEHTUPOBAHBI HA (POPMHUPOBAHKE Y YUAIIUXCS 00IIeH KyJIbTypbl, HAYYHOTO
MHPOBO33PEHNUS, UCIIOJIb30BAHUE OCBOCHHBIX 3HAHWW U YMEHUHW B MOBCEIHEBHOU
KU3HH.

Takum oOpa3oMm, 0a30BbIii ypOBEHb CTaHIApTa OPHEHTHPOBAH HAa
dbopmupoBaHue o0IIeH OMOIOTMYECKON IPAMOTHOCTH U HAYYHOT'O MUPOBO33PEHUS
y4Yaluxcsi. 3HaHUS, TOJY4YEHHbIE HA YpOKax OHOJIOTHUU, MTOJDKHBI HE TOJBKO
OTpENENUTh OOMUN KYyJIbTYpPHBIA YPOBEHb COBPEMEHHOTO YEJIOBEKa, HO U
o0ecneunTh €ro aJeKBaTHOE I[IOBEJICHHE B COBPEMEHHOM MHpE, I[OMOYb B
peanbHOM KU3HU. B cBsi3u ¢ 3TUM Ha 0a30BOM YpOBHE 0c000€ BHUMAHHUE YJIEJIECHO
COJIEP KAHUIO0, PEATTU3YIOIIEMY TYMaHHU3aIUI0 OMOJIOrMYeCKOro 00pa3oBaHusl.

Nzyuenue mpeamera «buonorusi» B 10—11 knaccax Ha 0a30BOM YpOBHE
OCHOBBIBACTCS Ha 3HAHUAX, IOJYYCHHBIX YyYalNTUMUCS B OCHOBHOW IIKOJE, |
HampaBjIeHO Ha  (OpMUpPOBaHME  E€CTECTBEHHOHAyYHOIO  MHPOBO33PEHUS,
LEHHOCTHBIX OPUEHTALIUM, SKOJOTMYECKOrO0 MBIIUIEHUS W 3JI0pOBOro 00pasa
KU3HHM, Ha BOCITUTaHUE OEPEKHOTO OTHOIICHUS K OKpyKaromeh cpeae. IMeHHO
MO3TOMY, Hapsily C OCBOEGHHEM OOLIEOMONIOTMYECKUX TEOpHM, H3ydeHHEM
CTpOeHUsT OWMOJOTHYECKUX CHUCTEM pPa3HOTO paHTa W CYIIHOCTH OCHOBHBIX
OMOJIOTMYECKHUX ITPOIIECCCOB.



Jlnst  TOBBITIIEHUST O0Pa30BATEIBLHOTO YPOBHS W TIOJYYCHHS HABBIKOB T10
MPaKTUYECKOMY UCIOJIb30BAHUIO TOJYYEHHBIX 3HaHUW B paboyeil mporpamme
MPETYCMOTPEHO BBIIIOJIHEHHE PsJia TA0OPATOPHBIX U MPAKTHYECKUX pabOT, KOTOpHIE
MPOBOJISATCA MOCJIE COOTBETCTBYIOIIETO MHCTPYKTAKA M O3HAKOMIICHHUS yUAIIUXCS C
npaBUIaMu TEXHUKHU 0€30MacCHOCTH.

MecTo npeamera B y4eOHOM IJIaHe

B cooTBeTcTBUMM C y4eOHBIM IIJIAHOM ISl CpeaHEro oOmero oOpa3oBaHUS
naHHas pabouast mporpamma paccuntana Ha 70 gacoB, u3 Hux 1o 35 gacoB (1 gac B
Heneno) B 10 m 11 knaccax.

B nporpamme maercs pacnpeneneHue MaTephala Mo pasjaenam Temam. B
OCHOBY CTPYKTYpHUPOBAHHUS Kypca TIOJOKEHA YPOBHEBAas OpraHW3AIMs KUBOUH
PUPOJIBI.

TpeOoBaHus K pe3yjibTaTaM 0CBOCHHS COACPKAHUA MPeAMETA
«buogorus»

Jluunocmmuoie pe3yromamot.

® peaiM3ali ATHUYECKUX YCTAHOBOK IO OTHOIICHHIO K OHOJOTUYECKUM
OTKPBITHUSIM, UCCIIEIOBAHUSIM U UX PE3yJIbTaTaM;

® [IPU3HAHMS BBICOKOW IIEHHOCTH >KM3HU BO BCEX €€ MPOSBICHUSAX, 30OPOBbHS
CBOETO U JIPYTHX JIOACH, peaTnu3alui yCTAaHOBOK 3J0pPOBOTO 00pa3a KU3HH,

¢ chOPMUPOBAHHOCTH TIO3HABATEIBHBIX MOTHBOB, HAIIPaBJICHHBIX Ha
MOJIyYeHHEe HOBOT'O 3HAHUA B 00JacTH OWOJIOTMM B CBS3M W Oyaylel
poeCcCHOHANTBHOM ESITEIbHOCTHIO U OBITOBBIMH MPOOJIEMaMU, CBSI3aHHBIMU C
COXpaHEHUEM COOCTBEHHOTO 3/I0POBBS M IKOJIOTMYECKOM 0€30MaCHOCTH.

Memanpeomemnuvimu pesyiomamamu OCBOCHUS BBIYCKHUKAMHU CTapIICH
IIKOJIBI TPOrPpaMMbl TIO OHWOJIOTUM SIBIISIOTCS: OBJIAJICHUE COCTABJISIIOIUMU
WCCJICIOBATEILCKOW W TIPOSKTHOW JEATEIbHOCTH, BKIIOYas YMCHHS BHUICTh
npoOjeMy, CTaBHTh BOMPOCHI, BBIABUTATh THIIOTE3bl, JaBaTh OMPEACICHUS
MOHATHH, KIacCU(UIIMPOBATH, HAONIOAATh, MPOBOAWTH JKCIEPUMEHTHI, JeaTh
BBIBOABI M 3aKIIOUYCHUS, CTPYKTYpUPOBaTh Marepuaj, OOBSICHATh, JOKA3hIBATh,
3aIUIIATh CBOM UJICH; YMEHHE pad0TaTh C pa3HBIMU UCTOYHUKAMHU OMOJIOTHYECKON
nH(OpPMAITUU: HAXOIUTh OMOJIOTHICCKYI0 HHPOPMAIIUIO B PA3JIMYHBIX HCTOYHHKAX
(TexcTe yuyeOHUKa, HAyYHO-TIOMYJISIPHOM JIUTepaType, OMOJIOTMYECKUX CIOBAPSAX U
CIIPaBOYHMKAX), aHAJU3UPOBATh W OIICHUBATh WH(OpMaIuio, MpeoOpa3oBbHIBATH
uH(popMaIuoo u3 OAHOW (POPMBI B JIPYTyHO; CIIOCOOHOCTH BBIOMpATh IEJEBBIE U
CMBICIIOBBIE YCTAHOBKM B CBOMX JIEHCTBUSAX U MOCTYIKAX IO OTHOIICHUIO K YKHUBOU
PUPOJIE, 37I0POBBIO CBOEMY M OKPYXKAIOIIUX, YMEHHE aJIeKBATHO HCIIOJIb30BaTh
peYeBbIC CPENICTBA NIl TUCKYCCUU U apTyMEHTAIIMN CBOEH IMO3UIIMH, CPABHUBATh
pa3Hble TOYKU 3pPEHUS, aprYMEHTUPOBATH CBOIO TOYKY 3PEHHS, OTCTAaMBaTh CBOIO
MTO3UIIHIO.



Ilpeomemmnvie pe3ynvmamovlt OCBOCHUS BBITYCKHUKAMHM CTapIICH IIIKOJIBI
MPOrpaMMbI 10 OMOJIOTUH MIPEICTABICHBI B COJIEPKaHUU Kypca 10 pa3esiam.

BbinyckHUK Ha 0230BOM YPOBHE HAYYHTCS:

* pacKpbIBaTh Ha MpUMEpax poJib OMoJOruu B (POPMUPOBAHUU COBPEMEHHOMN
HayYHOM KapTUHBI MUpPA U B IPAKTUUECKOMN AEATEIbHOCTHU JIIOIEH;

*[IOHUMaTh W OIMCBIBATh B3aMMOCBSA3b MEXKIY E€CTECTBEHHBIMH HayKaMHU:
ouonoruei, GU3NKON, XMMHUEH; yCTaHABITUBATH B3aUMOCBSI3b IPUPOAHBIX SIBIICHUH;

*[IOHUMATh CMBIC], pPa3IUyaTh M OIMUCHIBATH CHUCTEMHYIO CBSI3b MEXIY
OCHOBOTIOJATAIONUMH  OMOJIOTUYECKUMHU TIOHATUSAMU: KII€TKA, OpPraHu3M, BUI,
sKocucTeMa, orocdepa;

* ICTIOJIb30BaTh OCHOBHBIE METOJbl HAy4YHOTO TO3HAHUS B Y4eOHBIX
OMONIOTHUECKUX HCCIEAOBAHUAK, MPOBOAWTH JKCIEPUMEHTHI M0 H3YYCHHIO
OMOJIOTMYECKUX OOBEKTOB W SIBICHUN, OOBSCHATH PE3YybTaThl HKCIEPUMEHTOB,
aHaJIM3UPOBATh UX, POPMYIHUPOBATH BHIBOBL;

* hopMynHMpoBaTh TMIIOTE3bl HA OCHOBAaHHM MPEIJIOKEHHON OMOIOrMYecKON
uH(pOpMaIMK U NpeAIaraTb BApUaHThl IPOBEPKHU TUIIOTES;

*CpaBHUBaTh OWOJIOTHYECKHE OOBEKTBI MeEXAYy CoO0OM MO 3aJaHHBIM
KpUTEPUSM, JI€JIaTh BHIBOABI U1 YMO3AKIIIOUEHHS] HA OCHOBE CPAaBHEHMS,;

* 000CHOBBIBATh €JUHCTBO >KUBOM U HEXKUBOM HPUPOJBI, POJICTBO KHUBBIX
OpPraHMW3MOB, B3aMMOCBS3M OPraHU3MOB U OKpYXKaIOIIEeH Cpeasl Ha OCHOBE
OMOJOTMYECKHUX TEOPHUIL;

* IPUBOJIUTH MTPUMEPHI BEIIECTB OCHOBHBIX TPYIIIT OPTaHUYECKUX COCIUHEHUN
KJIETKH (OEJIKOB, ’KUPOB, YIIIEBOJAOB, HYKJIECHHOBBIX KUCIIOT);

* pacro3HaBaTh KJIETKH (TIPOKAPHOT U 3YKApHOT, pACTEHUI U )KUBOTHBIX ) TIO
OTHCaHUIO, HA CXEMATHYECKUX N300paKCHUSX; yCTaHABIUBATH CBSI3b CTPOCHUS U
(GyHKIIHUI KOMITOHEHTOB KJIETKH, 000CHOBBIBATH MHOTO00pa3He KIETOK;

* pacro3HaBaTh MOMYJISAIUIO U OMOJIOTUYECKUI BUJI [0 OCHOBHBIM IIPU3HAKAM;

* ONMCHIBATh ()EHOTUIT MHOTOKJIETOYHBIX PACTEHUN U )KUBOTHBIX 110
MOP(}OIOrHUeCcKOMY KPUTEPHIO;

* 00BACHATH MHOTOOOpa3re OpraHu3MOB, IPUMEHSS IBOJIIOLUOHHYIO TEOPUIO;

* K1accuuIUpoBaTh OMOJIOTMYECKUE OOBEKTHI, HA OCHOBAHUHM OJHOTO HIIU
HECKOJIbKMX CYIIECTBEHHBIX NPU3HAKOB (THUIIBI MUTAHUS, CHOCOOBI IbIXaHHUS U
Pa3MHOXKEHHUS, 0COOEHHOCTH Pa3BUTHA);

* 00BSACHATH IPUYUHBI HACIECTBEHHBIX 3a00JICBaHMUI,

* BEISIBIISITh  M3MEHYHMBOCTh y OPTaHU3MOB; OOBSCHATH TPOSBICHUE BHUIOB
U3MEHYMBOCTH, HCIOJB3YyS 3aKOHOMEPHOCTH  HM3MEHYHMBOCTH; CpaBHUBAThH
HACJICJICTBEHHYIO U HEHACJIEICTBEHHYIO H3MEHUYUBOCTH;

*BBIABJISITH  MOP(OJIOTrHYECKHE, ¢dusnonornyeckue, - NOBEACHUYECKUE
a/larTaluy OPraHu3MOB K cpesie OOUTaHUS U IEHCTBUIO HKOJIOTHYECKUX (PAKTOPOB;

* COCTaBJIATh CXEMBI IIEPEHOCA BEIIECTB M SHEPTUU B IKOCUCTEME (LIeTIH
MATaHUS);

* IPUBOJIUTH JI0Ka3aTeIbCTBA HEOOXOAUMOCTH COXpaHEHHsI OMOpa3HOOOpa3us
JUISl yCTOMYMBOTO Pa3BUTHUS U OXPAHBI OKPYKAIOIIEN CPENbL;



* OIIEHUBATh JOCTOBEPHOCTH OMOJOTUYECKOW HH(POPMAIUH, TMOTYUYEHHON W3
pPa3HBIX HUCTOYHUKOB, BBIACIISITH HEOOXOAUMYIO UH(GOPMAITUIO I UCTIOIb30BaHUS
e B yUeOHOM JIeITCIHPHOCTH M PEIICHUH MPAKTUYECKUX 3a]1a4;

* IPEJICTABIIAT, OUOJOTUYECKYI0 HH(GOpPMAllMI0 B BHJE TEKCTa, TaOJMIIbI,
rpaduka, TMarpaMMbl U JieJaTh BBIBOJIBI HA OCHOBAHUH MPEJICTABIICHHBIX JaHHBIX;

* OLICHUBATh POJb JOCTH)KCHUM TCHETUKH, CEJICKIIMH, OHUOTEXHOJOTHH B
MPAKTUYECKOMN JeATeTbHOCTU YeJIOBeKa U COOCTBEHHOM KU3HH;

* O0OBSICHAThL HETaTUBHOE BJMSHUE BEIIECTB  (AJKOTOJs, HHUKOTHHA,
HAapKOTUYECKUX BEIECTB) HA 3aPOJIBIIIIEBOC PA3BUTHE YETIOBEKA,

* O0BSCHSITH IOCJIC/ICTBUS BIIUSIHUSL MyTareHOB;

* 00BSACHSTH BOBMOKHbBIC PUYMHBI HACTIEACTBEHHBIX 3a00JIE€BAHUIA.

Buvinycknuk na 6a306om yposne noayyum 603mMOHCHOCH b HAYUUMbCA:

—0dasamb HAyuyHoe O0OBACHeHUe OUoIocUYeCKUM akmam, nNpoyeccam,
ABNEHUAM, 3AKOHOMEPHOCMSAM, UCHOb3Ysl Ouosocudeckue meopuu (KiemoyHyio,
960MIOYUOHHYIO),  YYeHue o  ouocgepe,  3aKOHbL  HACAEOCMBEHHOCMU,
3AKOHOMEPHOCMU USMEHYUBOCMIUL,

—Xapakxmepuzo8amsv COBPEMeHHble HANPAGIeHUs 6 pa3eumuu OuoI02uU;
ONUCHIBAMb UX BO3MOICHOE UCNONIL30BAHUE 8 NPAKMUYECKOU 0esIMebHOCU,

—CPABHUBAMb CNOCOOBL OeleHUs KNemKU (MUmMo3 U Melo3),

—pewams 3a0auu Ha nocmpoeHue Gpaemenma emopot yenu J[HK no
npeonoxcennomy ppaemenmy nepsot, uPHK (MPHK) no yuacmky JIHK;

—pewams 3a0a4u Ha onpeoeieHue KOIU4ecCmaa XpOMOCOM 8 COMAMUYECKUX U
NOJ0BLIX KIEMKAX, a MAaKdce 6 KIemKax neped HAaudaiom OeleHus (Meuo3a uiu
MUMO3a) u No e20 OKOHYAHUU (0151 MHO2OKIIEMOYHbLX OP2AHUIMO8);

—pewams ~ 2eHemuyeckue 3a0ayu  HA  MOHOUOPUOHOe  CKpeuwjusauue,
cocmaenams — cxemvl  MOHOUOPUOHO20 — CKPEWUBAHUS,  NPUMEHSs  3aKOHbL
HAC1e0CMBEeHHOCMU U UCNOJIb3YSL OUON02UUECKYI0 MEPMUHONO0SUIO U CUMBOIUKY;

—YCMAaHasIU8ams mun HAcie008aHus U Xapakxmep nposeieHus NPuHaKa no
3A0aHHOU cxeme POOOCI08HOU, NPUMEHSS 3aKOHbl HACIe0CMBEHHOCMU,

—OYeHUBamy  pe3yibmamsl 63auUMOOClUCMBUs. Yeloseka U OoKpycaowell
cpeovl, NPOSHO3UPOBAMb BO3MOINICHBIE NOCeOCMBUS 0esiMeNbHOCU YeloeKa OISl
CYWecmeoB8anusi OmoOenbHblX OUONOSULECKUX O00BEeKMOo8 U YeablX NPUPOOHbLIX
coobuecms.

Conepxanue npeamera «buosorus»
(0a3zoBbIii yPOBEHbD)

BuoJiorusi Kak KOMILIEKC HAYK 0 *KUBOM MpUpoe

buonorust kak KOMIUIEKCHAas HayKa, METOAbl HAYyYHOrO IIO3HAHWS,
ucnonpzyemble B Ouonorun. Coepemenuvie HanpasieHus 6 Ouonoeuu. Poib
Oounonoruv B OPMHUPOBAHUU COBPEMEHHOM HAYYHOW KapTHHBI MUPA, IPAKTUIECKOE
3HaUYCHUE OMOJIOTUYECKUX 3HAHHM.

buonornyeckue cucTeMbl Kak mpeaMeT U3ydeHus: OMOJIOTHH.



CtpykrypHble U QyHKIMOHAJIbHbIE OCHOBBI KU3HU

MonekynsipHble OCHOBBI XU3HU. HeopraHnndeckrne BEHIECTBA, UX 3HAYCHHE.
Opranuueckue BeniecTBa (YriaeBOMAbI, JUMUAbI, OCIKH, HYKICHMHOBBIE KHUCIOTHI,
AT®) u ux 3nauenue. buononumepsl. /lpyeue opeanuueckue sewyecmea Kiemiu.
Hanomexnonocuu 6 buonoecuu.

Knerka — cTpykrypHas W (QyHKIHOHalbHas €IWHUIA OpraHu3Ma.
[utonorusi, MeToAbl UUTONOTWUA. POJb KIETOYHONM TEOpHUHM B CTAHOBIICHHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOM KapThHbl Mupa. Kietkum mnpokapuor u
sykapuoT. OCHOBHBIE YacTH W OPTAHOWILI KJICTKH, UX (QyHKIuU. CTpoeHHE U
(YHKITUH XPOMOCOM.

Bupycel — HeknetouHas Gopma KU3HU, MEpPbl TPO(OUIAKTHKHA BUPYCHBIX
3a00J1eBaHUM.

KusaenesrenbHOCTH,  KieTkW.  Ilmactuueckmit  oOmeH.  DoTOCHHTES,
xemocuHTe3. buocunres Genka. DHepreruueckuii oOMeH. XpaHeHue, nepeaada u
peanu3anus HacjeACTBeHHOW uHdopmaiuu B kieTke. ['eHetnueckuit kon. [eH,
reHOM. [ eHomuka. BrusHue napkoceHHbIX 8euyecme Ha NPOYeCccyl 8 KlemkKe.

Knerounsiéi 1uki: uHTepdasza u aeneHue. MUTo3 U Melo3, UX 3HAUYCHHE.
CoMaThiecKue U MoJOBbIE KIETKHU.

Opranusm

Opranusm — euHOE LETOE.

KuznenestenbHOCTh  opranu3Ma. Perymsmus — GyHKUME — opraHu3Mma,
TOMEOCTa3.

Pa3MHoxeHune oprann3mMoB (0ecrnosioe u nojaoBoe). Cnocodwt pazmHoNiCeHUs Y
pacmenutl u dcusomuvix. NHIUBUIYAIbHOE pa3BUTHE OpraHu3Ma (OHTOTEHE3).
[IpyumHbl HapylmeHWHA pa3BUTHA. PenponyKTMBHOE 30POBbE  YEJIOBEKA;
MOCJIEACTBUS BJIMSHUS ~aJKOTrOJisl, HHUKOTHMHA, HApPKOTUYECKUX BEIIECTB Ha
HMOpPUOHANILHOE pa3BUTUE UeJoBeKa. JKu3HenHble YUKIbI pA3HBIX  2pYNn

OP2AHUBMOB.
I'eHeTnka, MeTOABI T'€HETUKHU. | €HETHUYEeCKass TEPMUHOJIOTUS U CHUMBOJIMKA.
3aKOHbI HACJIEACTBEHHOCTHU I'. Menpnens. XpoMOoCcoMHas Teopus

HacyiencTBeHHOCTU. Onpeaenenue noJa. ClenieHHoe ¢ MOJI0M HacleJ0BaHUE.

I'enetnka uyenoBexka. HaciencTtBeHHble 3a00JieBaHUS dYeEJIOBEKA MW HX
MpeaynpexIeHne. DTUUECKUE aCTIeKThI B 00IaCTH MEIUIIMHCKOW TeHETHUKH.

I'enotunn u cpena. HenaciencrtBeHHas W3MEHYMBOCTh. HaciencTtBeHHas
M3MEHYUBOCTh. MyTareHsl, UX BIMSHUE HA 3J0POBbE YETIOBEKA.

JloMecTukaumsa W cenekmus. MeToabpl CEeleKIUU. bHOTexXHOoIorus, ee
HaIpaBJICHUS U NIEPCIIEKTUBBI Pa3BUTHs. buobezonacnocme.

Teopus 3BoI0HUN

Pa3zBuTne HBOJIOLMOHHBIX WIEHW, OBOMIOLMOHHAs Teopus Y. /lapBuHa.
CunTtetnyeckas Teopus 3BoyrolnM. CBUIETEIHCTBA IBOIONMHU KUBOW MPUPOJIBI.
MuxkposBomoonuss W Makpolsposirouus. Bupn, ero kpurepuu. Ilomymsinus —
AJIEMEHTApHAas €AMHUIA 3BOJIOUHMU. J[BHKYIIME CHIIBI 3BOJIFOLMM, UX BIIMSHUE Ha
reHooH omyssiuy. HampaBieHus: HBOTIOIUH.



Mmuoroo0Opasue OpraHu3MOB Kak pe3yJbTar dBoJonuH. [IpuHIATIBI
KJaccu(ukanuu, CuCTeMaTHKa.

Pa3Butue ku3nm Ha 3emJie

['unore3sl MPOUCXOKACHUS XU3HU Ha 3emie. OCHOBHBIE 3Tallbl HBOJIOIUU
OpraHMYeCcKOro MUpa Ha 3emiie.

CoBpeMeHHbIE TPEACTABICHUS O TMPOUCXOXKICHUU 4YEIOBEKa. OBOJIOLMS
yesioBeka (aHTpororeHes). [[Buxkyiiue cuiibl aHTpororeHesa. Packl yenoBeka, Ux
MPOUCXOKJICHUE U €IUHCTBO.

OpranusMsbl 1 OKpPY:Kaomias cpeaa

[TpucnocoOaeHnst OpraHU3MOB K ACHCTBHIO SKOJOTHUYECKUX (DaKTOPOB.

buoreonenos. DOxocuctema. PasHooOpasue skocucteM. B3anMooTHomIEHUs
MONYJISIIIUNA pa3HBIX BUJOB B AKocHcTeMe. KpyroBopoT BellleCTB U MOTOK SHEPTUU
B JKOCHUCTEME. YCTOMYMBOCTh M AWMHaAMUKa skocucteM. [locnmenctBusi BIMsIHUS
NeSTEILHOCTH 4YelioBeKa Ha 3KocucTembl. CoxpaHeHue OuopazHooOpasusi Kak
OCHOBA YCTOMYHUBOCTH 3KOCUCTEMBI.

Crpykrypa Ounocdhepbl. 3aKOHOMEPHOCTH CYIIECTBOBaHHUS OHOC(hEpHI.
Kpyeosopomwi eewyecme 6 buocgepe.

['moGanbHble  aHTpONOTeHHble u3MeHeHus B  Ouocdepe. [Ipobdiembr
YCTOMYUBOIO Pa3BUTHUS.

Ilepcnexmusbl pazeumust OUOI02ULECKUX HAYK.

IIpuMepHbIH mHepeyeHb JA00PATOPHBIX M NPAKTHYeCKHX pador (Ha
BbIOOP y4YHUTEJIA):

Hcnonb3oBaHre pa3au4HBIX METOJAOB TMPU M3YYCHUU OUOJOTHUYECKUX
O0OBEKTOB.

TexHuka MUKPOCKOTIMPOBAHUS.

N3yueHne KJIETOK PacTEHWM U KUBOTHBIX TOJ MHKPOCKOIOM Ha TOTOBBIX
MHUKPOIIPENapaTax u UX ONUCaHUE.

[IpuroroBnenue, pacCMaTpUBAHUE W OMUCAHHE MUKPOIIPENApPaTOB KIIETOK
PaCcTEHUMN.

CpaBHEHHE CTPOCHHMS KIETOK PACTCHUM, ’KUBOTHBIX, TPUOOB 1 OAKTEpUH.

N3yueHne NBUKEHUS [IUTOIIA3MBl.

N3yueHne mia3Moamn3a U JIeT1a3MoIIn3a B KIETKAaX KOKUIIbI JTyKa.

N3yuenne (QepMEHTAaTHBHOTO pAacCHICTUICHUs TEpPOKCHAa BOAOpOAa B
PACTUTEINIPHBIX U dKUBOTHBIX KJIETKaX.

O6HapyxeHue O€nKOB, YIJIEBOJOB, JHUIUJOB C IOMOIIBI0O KaueCTBEHHBIX
pEaKiuu.

Brigenenue JIHK.

N3ydeHne KaTaIUTUYECKOW aKTUBHOCTH (DEpPMEHTOB (Ha MpUMEpe amuia3bl
WJTU KaTayasbl).

HaGmrogenne MuTO3a B KIETKaX KOHYMKA KOpEIIKAa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax.

N3yueHne XpoMOCOM Ha TOTOBBIX MUKpOIIpENnapaTax.

N3ydenne ctaguii Meno3a Ha TOTOBBIX MUKPOIIpEenapaTax.

N3yueHne CTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenaparax.



Perienue sneMeHTapHbBIX 3a/1a4 10 MOJIEKYJISIPHOM OHMOJIOTHH.

BbIsiBIICHHE TNPHU3HAKOB CXOACTBA 3apOJBIIICH YEJIOBEKa M JAPYTHX
II03BOHOYHBIX JKUBOTHBIX KaK JJOKa3aTeJIbCTBO UX POJACTBA.

CocraBneHue 3JIEMEHTAPHBIX CXEM CKPEIIMBaHUS.

Pemenue reneTnueckux 3aznau.

N3ydeHne pe3yabTaTOB MOHOTMOPUAHOTO M JTUTHMOPUIHOTO CKPELIUBAHUS Y
JPO30(UITHI.

CocraBiieHHE U aHAIU3 POJOCIOBHBIX YEIOBEKA.

N3ydyeHne  M3MEHYMBOCTH, IIOCTPOCHME  BAPHWALIMOHHOIO  psiaa |
BAPUALIMOHHOW KPUBOMU.

Omnwucanue henoTHmna.

CpaBHeHHe BHIOB IO MOP(OIOTHYECKOMY KPUTEPHUIO.

Onucanue nprucnoco0JIEHHOCTH OpraHUu3Ma U €€ OTHOCUTEIBHOIO XapakTepa.

BbisiBneHre npucnocoOsieHuH  OpraHu3MOB K BIMSHUIO  Pa3IMYHbIX
HKOJIOTUYECKUX (PAKTOPOB.

CpaBHEHHE aHATOMUUYECKOTO CTPOCHUS pACTEHHUM pa3HbIX MECT OOUTAHUS.

MeTtoasl n3MepeHus GakTopoB Cpebl OOUTaHUS.

M3ydeHne 3K0I0rnYecKuX afanTanui 4eaoBeKa.

CocraBneHue NUIIEeBbIX LENEH.

M3ydeHue u onrcanue YdKOCUCTEM CBOEH MECTHOCTH.

MopenupoBaHue CTPYKTYp U MPOLECCOB, MPOUCXOISIINX B IKOCUCTEMAX.

O1neHKa aHTPONIOTEHHBIX U3MEHEHNUN B IIPUPOJE.



TemaTuyeckoe niianupoBanue npeamera «buosorusp (0a3oBblii YPOBEHb)

10 — 11 kaaccel (70 yacoB)

Conep:xkanue
pa3/iesioB

OcHoBHoOE€ CoaepKaHue 1o TeMaM

XapakTepuCTHKA OCHOBHBIX BHUIO0B JAeSATEJIbLHOCTH
00y4aImmXxcsi

BBenenue B Kypc
o01Iel OMoJIOTNH
(44)

Conepxanue wu
00111eit OMOJIOTHH.
OCHOBHBIE CBOMCTBA XKUBOTO.

YpoBHU OpraHu3aluy KUBOW MATEPUH.
3HaYeHUe MPAKTUYECKON OMOJIOTUHU

CTpYKTypa Kypca

XapakrtepuzoBatb «OO0IIyI0 OHOJIOTHIO» KaK y4eOHBIN peMeT
00 OCHOBHBIX 3aKOHaX JKM3HM Ha BCEX VYpPOBHSIX €€
OpraHu3aluu; OOBSICHATH POJIb OHOJOTUHM B (POPMUPOBAHUU
HAyYHOTO MHPOBO33PEHHUS U BKJIAJ OMOJOTHYECKHX TEOPHUH B
dbopMUpOBaHHE COBPEMEHHON €CTECTBEHHOHAYUYHOW KapTUHBI
MHUpa; Ha3blBaThb HAyKW, NOrpaHUYHbIE C OHOJIOTHENl;
dbopmynIupoBaTh 3a7ayd OOIIEH OMOJIOTHH; XapaKTepu30BaTh
pas3nIuyYHble  BHUIBI JKHBBIX OPTraHU3MOB; OOOCHOBBHIBAThH
3Ha4YE€HHE OWOJIOTMYECKOro pa3zHoOoOpasus sl yCTOMYMBOTO
pa3BUTUSI TPUPOABI M OOIIeCTBa Ha 3emiie; OMNpeAesITh
OCHOBHBIE CBOMCTBAa HUBOTO; ONPENEIATh YHHBEPCAIbHbBIE
IOPU3HAKU KUBBIX OOBEKTOB, OTJIMYATh UX OT TEJ HEXKUBOU
OPUPOABI, HA3bIBaTh OTJIUYHUTENIbHBIE TPU3HAKU  SKUBBIX
O0OBEKTOB OT HEXHBBIX; OMPEIENIATh CYIIECTBEHHbIE MPU3HAKU
OPUPOJHBIX  OMOJIOTMYECKUX  CHCTEM, HX  IPOLIECCHI,
3aBHUCHUMOCTh OT BHEIIHEH Cpefbl, CIOCOOHOCTh K 3BOJIIOLINY;
ONpeAeNsATh W CpPaBHUBATh MEXAY COOOH CyIECTBEHHBIE
OpU3HAKKM  OMOJIOTMYECKMX  OOBEKTOB W MPOLECCOB,
COBEPILAIOIIUXCA B KMBOM NPHUPOAE HA pPa3HBIX YPOBHAX
OpraHu3allMi KU3HH, YMEHHUE XapaKTEepHU30BaTh OHOCHUCTEMBI
pa3HBIX CTPYKTYPHBIX YPOBHEH OpraHU3alliy )KU3HH,

Bbuocdepubii
YPOBEHb KU3HU
(84)

VYuenue o 6uochepe.
[IpoucxokieHne KUBOTO BEIIECTBA.
buonornyeckas »BOMIONUS B pa3BUTHU

XapakTtepuzoBaTh 0nochepy Kak OMOCUCTEMY U DKOCUCTEMY;
paccMaTpuBaTh Ouocdepy Kak ocoObIii CTPYKTYPHBIM YPOBEHB
OpraHW3allMi KU3HW; Ha3bIBaTh JTamlbl CTAHOBIICHUS U




ouocdepsl.

VYcnoBus )ku3HU Ha 3eMIie.

buocdepa kak rmobdanbHast SKOCHCTEMA.
KpyroBopoT BeecTB B MpupoIe.
OcobOenHoctu  OMOC(EpHOro  YpPOBHS
OpTraHU3AINH KUBOW MAaTCPHH.
B3anMooTHOIIEHHS YET0BEKa

U IPUPOABI KakK (aKTOp pa3BUTHS
ounocdepsl.

pa3BuTHs  Ouocdepsl B  UCTOpUM  3€MJIM; PpaCKpbIBATh
ocobenHoctn yuenus B. W. Bepnaackoro o Ouocdepe;
OOBSACHATH MPOUCXOXKACHUE U POJb KUBOTO BEIIECTBA B
CYIIIECTBOBAHUU ouocdepsr; OOBSCHATH CYIIHOCTh
KpyroBOpOTa BEIIECTB U IIOTOKAa OJHEpruu B Oumocdepe;
XapaKTepU30BaTh M CPABHUBATh THUIOTE3bl MPOUCXOKICHUS
KU3HHU Ha 3eMJIe; paCKpbIBATh CYLIIHOCTb IBOJIIOIIUN OHMOC(EpPDI
M Ha3bIBaTh €€ JTambl; aHAJU3UPOBATH U OOBSICHITH POJIb
yejoBeka Kak (akrtopa paszBuTus Ouochepbl; Ha3bIBaTh U
XapaKTepu30BaTh Cpenbl KU3HU Ha 3emiie Kak YCJIOBHS
OoOWTaHUSI OPTraHU3MOB >KMBBIX OPTaHU3MOB; OMPEACNATH H
KJIACCU(PHUIIMPOBATH IKOJIOTMYECKUE (PAKTOPBI CPEIbl OOUTAHUS
KUBBIX OPTaHU3MOB; aHAJIM3UPOBATh U OllEHUBATh BKIag B.U.
Bepnaackoro B pa3BUTHE  HAyKMO  3emie U B
€CTECTBEHHOHAYYHYIO KapTUHY MUDa; IPUMEHSITh
METanpeIMETHbIE  yYMEHHUS  aHAJIU3UpOBaTh, CpPaBHUBATH,
00001maTh, JAenaTh BBIBOJBI M 3aKJIIOUEHHUS, I[OJIb30BATHCA
anmapaToM OPHUEHTUPOBKU YYEOHHKA; TMPUMEHSTh YMEHUS
CaMOCTOSITENIbHO HaXOJUTh OHOJOTUYECKYI0 HHGOpPMAIIUIO B
pa3HBIX HMCTOYHHMKAaX (TeKcTe Y4YeOHWKA, JOMOJHUTEIBHOM
JAUTEepaType, MHTEPHET-pecypcax); MPUBOANUTH JT0OKA3aTeIbCTBA
(aprymeHTanus) €AMHCTBA JKMBOW H HEXHUBOW MPUPOJIBI,
B3aHUMOCBSI3€M  OpPraHM3MOB M OKpYXKalolled  Cpenbl;
HEOOXOIMMOCTH  COXpaHEHHS MHOTOOOpa3usi BHIOB U
AKOCUCTEM JUIsl YCTOMYMBOCTH OuocC(epbl; XapakTepU30BaTh
MPU3HAKK yCTOWYMBOCTH OMocdepbl, OOBIACHATH MEXaHU3MbI
YCTOWYUBOCTH OUOCGhEpHI; BBISBIATh MPHUCIOCOOUTEIILHBIC
OpU3HAKM  OpPraHM3MOB,  OOMTAIOUIMX B YCJOBMSX
onpenenéHHON cpelibl )KU3HU, U OOBSICHATh UX 3HAUCHUE;
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CpaBHUBATh pa3U4YHble OOBEKTHl U SABICHHUS IPUPOIHL,
HaXOJIUTh WX OOIIME CBOWCTBA, 3aKOHOMEPHOCTH DPa3BHUTH,
¢opMynupoBaTh  BBIBOABI;  HAXOIUTh  OMOJOTHYECKYIO
MHQOPMALIMIO B Pa3IMYHBIX HCTOYHUKAX (TEeKcTe ydeOHHKa,
JOMOTHUTENILHON  JIMTEepaType, CHpPaBOYHUKAX, CIOBapsX,
MHTEPHET  pecypcax);  aHaIM3MpOBaTb U OIICHUBATh
uHpopMaIuio, MnpeoOpa3oBbIBaTh €€ M3 OAHONH (QOpMBI B
Apyrylo; TPOBOAUTH AaHAIW3 M OIEHKY TJI00aTbHBIX
HKOJIOTMYECKUX MPOOJIEM U MyTeH WX PEIICHUS.

BuoreouneHoTuyeckuid
YPOBEHb
KU3HU (6 1)

buoreoneno3 kak o0coObli ypOBEHB
OpTraHU3aIUN KU3HH.

VYyenue o GUOreoreHo3e U IKOCUCTEME.
CtpoeHue 1 CBOWCTBAa OMOTEOIIEHO3A.
CoBmecTHas KU3Hb BUJIOB B
OHOreoIIeHO3e.

[IprurHBl YCTOMYUBOCTH
OMOTreOIIEHO30B.

3apoxIeHre U CMEHA OMOTE0IEHO30B

XapakTepu3oBaTh CTPOCHHUE W CBOHCTBAa OHOTEOIEHO3a Kak
IPUPOAHOTO  SIBJICHUS;,  OMNPEACNATh OHWOTEOIEHO3  Kak
OmocucTeMy U  JKOCHUCTEMY, pPacKpblBaTh Yy4Ye€HHE O
OuoreolreHo3e U 00 SKOCUCTEME; Ha3bIBaTh OCHOBHBIC CBONCTBA
U 3HAYCHHE OHOTCOICHOTHYECKOTO CTPYKTYPHOTO YPOBHS
OpraHM3allud >KMBOM MaTepur B TMPUPOJE; PaCKpPHIBATh
CTPYKTYpPY H CTPOCHHE OHOIeOIleHO3a; XapaKTePU30BaTh
3HAYCHUE SPYCHOTO CTPOCHMsSI OHOTreoIeH03a; OOBSICHITH
OCHOBHBIE  MEXAHU3MBbI  yCTOMYMBOCTH  OHMOTreoIeHO03a;
CpPaBHUBATh YCTOWYHMBOCTH E€CTECTBEHHBIX JKOCHCTEM C
arpodKoCUCTEMaMH; OOBSCHATH POJIb OMOrEOIIEHO30B B
ABOJTIOIIMN KUBBIX OPTaHW3MOB; COCTABIIATH CXEMBI IleTei
MUTAaHUS B OKOCHCTEMax; OIMCHIBATH MPOIECC CMEHBI
OMOTEOIICHO30B; MPUBOANTH MPHUMEPHI CYKIIECCHUN; BBISBIATH
AHTPOITOTCHHBIC U3MCHEHUS B OMOTEOIIEH03aX; HA3hIBATh ITyTH

COXpaHEHUsI  yCTOWYMBOCTH  OHUOTEOIICHO30B; pemath
PAKTUIECKUE 3a/1a4u; XapaKkTepru30BaTh CYIIHOCTb
AKOJIOTMYECKUX  3aKOHOB,  OLIEHMBaTh  MPOTHUBOPEYME,

BO3HUKAIOIIEE MEXKIy MOTPEOHOCTAMH YeJIOBEKa M pecypcamu
IPUPOJIBI
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IHonyJasauOHHO-
BH/I0BOH YPOBEHb
sku3HU (16 4)

Bun, ero xpurepuu u CTpyKTypa.
[Homynsiius KaK dbopma
CYILIECTBOBAHMSI BHJIa U Kak ocobas
reHeruyeckas cucrema. [lomysius kak
OCHOBHAs €IMHUIIA 3BOJIIOLUH.
BunoobpazoBanue — poliecc
BO3HUKHOBEHHS HOBBIX BHJIOB Ha
3emne. CucremMa JKHMBBIX OpPraHU3MOB
Ha 3emiie. JTanbl aHTPOIIOTEHE3A.
UenoBek Kak YHHKAJIBHBIM BHJ KUBOU
MPUPOJIBI.

Hcropus pasButus
UJICH.
EcTecTBeHHbIi1 0TOOp U ero Gopmbl.
CoBpeMeHHOE YUeHHE 00 IBOIOIHH.
OCHOBHbBIE HAIPaBIICHUS 3BOJIIOIUU.

3BOJJIFOITMOHHBIX

OcobGenHoctu MOMYJISIIUOHHO-
BUJIOBOTO YPOBHS KH3HH.
Bcemupnast CTpaTeTHsl OXpaHbI

MIPUPOJIHBIX BUIOB

OnpenensaTh NOHATHE «BHU»; XapaKTEpU30BaTh KPUTEPUU BHUIA
U €ro CBOMCTBa KaKk OMOCHCTEMBI; BBISBISATH U CpPaBHUBATh
CBOMCTBa Ppa3HBIX BHUJOB OJHOIO poJa Ha NpUMEpax
OpPraHU3MOB  CBOE€M  MECTHOCTH;, OOBSCHATH  3HAYCHHUE
pPETPOJIYyKTUBHOTO KPUTEPUS B COXPAHEHUM TIE€HETHYECKUX
CBOICTB  BH/A; XapaKTepu30BaTh  MOMYJSIIUIO  Kak
CTPYKTYPHYIO €AUHUILY BUJIA;

ONPENCNISITh TOHATUE «IOMYJALUSN»; OOBSICHATH TMOHITHUS
(CKU3HEHHO€ MPOCTPAHCTBO MOMYJSILUM», «UYHUCICHHOCTb
MOMYJISIITUNY, (IJIOTHOCTh ~ TOMYJIALIMU»;  PACKPHIBATH
OCOOCHHOCTH TOMYJALIMM KaK TEeHETUYECKONM CHCTEMBI,
OOBSICHATh TEPMHUHBI «OCOOB», «TECHOTUID», «Te€HOMOHIY;
cpaBHMBaTh (OPMBI  €CTECTBEHHOIO OTOOpa, CIIOCOOBI
BHUJI000pa30BaHUsl; OOBACHATH IIPOILIECC IOSBICHUS HOBBIX
BUJIOB  (BHJIOOOpa30BaHME);  XapaKTEepU3oBaTh  BUI U
MONYJIAIUI0 KaK OMOCHUCTEMBI; OMNPEACNIATh IOIMYJISAIHUI0 Kak
FEHETUYECKYI0 CHUCTEMY; aHAJIM3UPOBATh U OLIEHUBATH POJIb
MOMYJISIUMU B TMPOILIECCE  DBOJIIOIUM;  XapaKTEPU30BaTh
O0COOCHHOCTH M ATaIlbl IPOMCXOXKICHNUS YHHKAJIBLHOTO BHIA HA
3emiie — YenoBEK pa3yMHBbIM; ONMPENENSATh MECTO YEJIOBEKA B
CUCTEME >KMBOIO MHpa; aHaJM3UpOBaTh W CpPABHUBATH
TUTIOTE3bl O MPOUCXOXKJCHUHM YeJIOBeKa COBPEMEHHOI'O BHJA;
Ha3bIBaTh PAHHUX MPEIKOB YEJIOBEKA; BBISBIISITH CXOJCTBO U
pazInuus 4eoBeKa M JKMBOTHBIX; Ha3bIBaThb OCHOBHBIC CTaUU
mpoiiecca CTAaHOBJIGHHMS 4YEJIOBEKAa COBPEMEHHOIO  THIIA;
Ha3bIBaTh IIPOTPECCUBHBIC OCOOCHHOCTH IPEACTABUTEIICH BHIA
YenoBek

pPa3yMHBIN [0 CPABHEHUIO C APYTUMH IMPEACTABUTEISIMU POJa
UenoBek;  XapakTepu3oBaTh  OOMNIYyI0  3aKOHOMEPHOCTH
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OBOJIIOIIMHN YCJIOBCKA, OOBSACHATH CANHCTBO YCJIOBCUYCCKUX pacC,
XapaKTCPHU30BaTb OCHOBHBIC HJICHU 3BOJ'IIOHPIOHHOI>1 TCOPHUH XK.
b. HaMapKa, BBISIBIISITE OITMOOYHBIC MpcaACTaBJICHUA HAHHOI'O
YUCHOT'O U OOBSICHATH IMMPUYIHUHBI X BO3BHHUKHOBCHUA

OpranusMeHHbIH
YPOBEHb KU3HU
(16 v)

Opranu3MeHHBII YPOBEHb
OpraHu3allid >KU3HU W €ro pojib B
MIPUPOJIE.

Opranusm kak Ouocucrema.

[Tpoueccnr JKU3HENNESITESIIbHOCTH
MHOTOKJIETOYHBIX OPTaHU3MOB.
Pa3zmHOkeHHne OpraHnu3MoB.
Onnoa0TBOPEHUE U €70 3HAUYCHHUE.
Pa3BuTue opraHusma OT 3apOKICHUS
JI0 CMEPTH (OHTOTEHE3).

N3MeHYHBOCTh TIPU3HAKOB OpraHU3Ma
U €€ THIIBIL.

['eneTnueckue 3aKOHOMEPHOCTH,
oTKpbIThIE . MeHnenem.
Hacnenosanue IIPU3HAKOB npu

JTUTUOPUIHOM CKPEITUBAHUY.
['eHeTHYECKE OCHOBBI CEJICKIIUU.
I'emetuka mnona W  HacJeJOBaHUE,
CLETICHHOE C MOJIOM.
HacnencrBennblie 60€3HU YeIOBEKA.
Joctmxenus OMOTEXHOJIOTHH u
ATUYECKUE aCIeKThI €€ UCCIICI0BAHUI.
@akTOpbl, ONPEACISAIONINE 3T0POBbE
YeJIOBEKA. [MapcTtBO Bupycsr:
pazHooOpasue u 3HaueHue. BupycHbie

XapaKTepI/ISOBaTB CTPYKTYPHBIC O3JICMCHTBI W OCHOBHBIC

IPOIECCHl OPraHM3MEHHOTO YPOBHSI KU3HU; TPUBOIUTH
KOHKPETHbIE TPUMEPHl TPOSBICHHUS CBOWCTB JKM3HU Ha
OpraHM3MEHHOM  YPOBHE,  CpaBHHMBATh  OCOOCHHOCTH
OPTraHM3MEHHOTO  ypOBHS  JKH3HH C  OCOOCHHOCTSIMH
O0noc@epHoro u OUOreoEHOTHYECKOTO YPOBHEH; ONPEaesaTh
MOHATHE «OPraHU3M»; XapaKTepU30BaTh OpPraHU3M Kak
ouocucrtemy; Ha3bIBaTh CYLIECTBEHHbIE IpU3HAKU
OMOCUCTEMBI ~ «OPraHU3M»;  XapaKTEepPU30BaTb  IPOLIECCHI
pPEeryJIIlIMM  PAaCTUTENIBHOTO W JKUBOTHOTO  OPraHU3Ma;

ONPENENIATh TMOHATHE «TKaHb»; pa3auyaTh THUIMBl TKaHEH
pPaCTEHHI U )KUBOTHBIX; IPUBOAUTH MPUMEPHI CIICIIUATU3ALNT
TKAaHEW W OpraHoOB y pACTEHHM, TPUOOB U IKUBOTHBIX;
XapaKTepu30BaTh 3HaueHHWEe OOMEHa BEIIEeCTB; CPABHUBATH
pe3yJbTaThl MPOIECCOB ACCUMWIISIIIUM W JAUCCUMUIIALINY;
Ha3blBaTh U KPaTKO XapaKTepu30BaTh CHUCTEMbl OPraHOB
YKUBOTHOT'O OPraHU3Ma;

apryMEHTUPOBATh HEOOXOIUMOCTb MUTAHUS JIJI1 OPTaHU3MOB;
Ha3bIBaTh TUIBI MUTAHUS OPTaHU3MOB U WLTIOCTPUPOBATH UX
puMepaMu; XapaKkTeprU30BaTh Pa3MHOKEHUE OPTraHU3MOB KakK
UX CaMOBOCIIPOM3BEJCHUE; Ha3blBaThb OCHOBHBIE  THIIBI
Pa3MHOXXEHUS, TPUBOAUTH KOHKPETHBIE MPUMEPHI Pa3HbBIX
¢dbopm GecroIoro pa3MHOXKEHUS y PACTEHUN U KUBOTHBIX;
OIICHUBATh 3HAUYCHUE OECITOJIOr0 PAa3MHOXKEHUS ISl TIPUPOJIBI
W IS 4€JIOBEKa; XapaKTepU30BaTh OMOJIOTMUECKOE 3HAYCHUE
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3200JI€BaHUsl.

IOJIOBOTO Pa3MHOKEHUSI U OIUIOJOTBOPEHMS; OOBICHATH
CBOMCTBAa 3WIOTHI; BBIABIAATH CYIIECTBEHHBIE IPU3HAKU
pa3auyus MoJIOBOTO M OECIOJIOr0 Pa3sMHOKEHUS; paCKphIBaTh
OMOJIOrMYECKOe MPEUMYLIECTBO IOJOBOIO Pa3MHOXKEHUS;
OIpEEIATh NOHATUS «OHTOTEHE3», «IMOPUOTEHE3»; HA3bIBATh
IEPUObl OHTOTE€HE3a; XapaKTepU30BaTh 3TAIlbl SMOpHUOTeHE3a
(mpobnenue, racTpyiasanuio, auddepeHIranmio); oObICHITh
3aBUCUMOCTh pPa3BUTHUS 5SMOpHUOHA OT HACIEICTBEHHOIO
MaTeprajla U YCJIOBUM BHEIIHEHW CPEIbl; XapaKTEPHU30BATh
OCOOEHHOCTH Pa3BUTHUSI OPraHW3MOB B MOCT3IMOPHUOHAJIBHBIN
nepuo; (GopMylIHpoBaTh 3aKOH bapa; omnpenenarb MOHSITHS
«HACJIEICTBEHHOCThY», «M3MEHUYMNBOCTbHY»; Ha3bIBaTh OCHOBHBIE
IIOJIOXKEHUSI UCCIENOBAaHUM, MpoBeAcHHBIX [. MeHnenem;
OTIPE/CIATh MOHITHE «T€H»; OOBACHATH MOHATUS «TE€HOTHUID,
«peHoTun», «KreHOPOHI», KTEHOM.

OOBACHATH  TOHSATHE  «U3MEHUMBOCTB»;  PACKpbIBATh
0COOEHHOCTH MEXaHU3Ma MOAM(PHUKAIMOHHON U3MEHYUBOCTH,
OPUBOJNUTH IPUMEPBI; XapaKTEPU30BaTh HACJIECACTBEHHYIO
U3MEHYHMBOCTD U €€ TUIIbI; XapaKTePU30BATh TUIIBI MYyTALIHIi;
JaBaThb OLEHKYy Bkiaga yuenus H. . BasumoBa o
3aKOHOMEPHOCTSIX U3MEHYMBOCTH B OMOJIOTUYECKYIO HAYKY.
CTpouTh BapuallMOHHYIO KPUBYIO W3MEHUYMBOCTH; OOBSICHITH
NOHATHE «aJJIeNb»; (POPMYJIHpPOBAaTh 3aKOHbI MeHaens,
OPUBOAUTH TPUMEPHI; OOBACHATH CYUIHOCTh IpaBUja
YUCTOTBHl ~ TaMET; COCTABJISITH  DJIEMEHTAPHBIE  CXEMBbI
CKpELIMBaHUS;

pemarb TE€HETUYECKUE 3a/1a4u; XapaKTEpHU30BaTh
OCOOCHHOCTH M 3HAY€HHE aHAIM3UPYIOIIET0 CKPEIIWBAHUS;
Ha3blBaTh MPUYMHY CLEIJICHHOTO HAcJIeI0BaHUs T'E€HOB;

14




OOBSACHSTH CYIIHOCTb KPOCCHHIOBEpPA; OMPEAENATh IMOHSTHE
«TOJ», PACKPBIBATH MEXaHU3M OMNpEeNeieHUs TMona Yy
MJICKONUTAIOIIMX W  YEJOBEKa, CpaBHUBATh  IOJIOBHIE
xpoMocoMbl (X 1 Y) 1o 00beMy reHeTuuecKoi mHdopMaluu
U OOBSACHATH OMOJIOTHYECKYIO POIb X-XPOMOCOMBI.
XapakTepu3oBaTb OCOOCHHOCTH HAacCJeIOBaHUS TPU3HAKOB,
CIEIUICHHBIX C TOJIOM, TPHUBOJIUTH TMPUMEPHI; OMPEIACTIATH
MOHATHE «KAPHOTHUID»; OICHUBATH POJIb M3YUYCHUS KapHOTHUIIA
YeJIOBeKa B MEIUIIMHCKUX HCCICAOBAHMAX, XapaKTEepU30BaTh
IPUYUHBI HACJIEICTBEHHBIX 00JIe3HEH U MyJIbTH(DAKTOPHBIX
3a007€BaHU, TPUBOIUTHL WX TMPUMEPHI, APTYMEHTHPOBATH
HEOOXOIMMOCTh PO IITaKTHKA HACJICICTBCHHBIX
3a00J1€BaHUN KaK OCHOBHOTO CPEJICTBA MX MPETYNPEKICHUS;
HA3bIBATh MEPbI MPODOUIAKTUKN HACIEACTBEHHBIX 3a001€BaHUM
YEJI0BEKa; 000CHOBBIBaTh HEO0OXO0IUMOCTh MEJINKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS; XapaKTEPU30BaTh POJIb
TEHOTUNIA B TMOJJACPKAHUU (PU3MUECKOTO U TCUXUYECKOTO
3I0POBBSl UEJIOBEKA; PACKPBIBATh CYIIHOCTh COBPEMEHHBIX
METOI0OB THOPHIU3AIMK: MOJEKYIIpHOW TruOpuau3aiuu (in
Vitro), MmyTareHesa u MOJIMIIOWINH; XapaKTePU30BaTh SIBIICHUC
reTepo3nca W TPUBOAUTH €ro TPHUMEPHI; apryMEHTHPOBATH
NPUYUHBI OTHECCHHWS BHPYCOB K JKHBBIM OpraHHU3Mawm;
XapaKTEPHU30BaTh OTIMYUTEIbHBIC OCOOCHHOCTH CTPOCHHS W
Pa3MHOXEHHUS BUPYCOB; OOBSACHATh MEXaHU3M MMPOHUKHOBCHUS
BHpYyca B KIJIETKY, HCIIOJIb30BaTh WH(OPMAIMOHHBIC PECypChI
JUTSI IOITOTOBKY JIOKJIA/I0B, pedepaToB, COOOIICHHI 0 BUpYyCax
— BO30OyauTensax 3a0o0JeBaHWN  pACTEHWU, IKUBOTHBIX,
YEJIOBEKA,;

MPUBOJIUTh KOHKPETHBIE MPHUMEPHl BUPYCHBIX HIUIAECMUN B
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HUCTOPUHU YEJIOBEUECTBA; HAa3bIBAT  BHUPYCHBbIE 3a00JI€BaHUS
JKUBOTHBIX U PACTEHHUMU, OIICHUBATh NMPUHOCUMBIA UMHU YIIepO
CEJIbCKOMY XO3SIMCTBY; OINpENSNsATh MOHATHS «OakTepuodary,
«nuaeMus», «mangemus», «BUY», CIIM»; ananu3upoBaTh
ctpoeHue BupuoHa BUY u MexaHu3M UHOUIMPOBAHUS UM
KJIETOK  XO35iMHa,  OOOCHOBBIBaTH  COONIOJIEHHE  MeEp
npo(HIIaKTUKA BUPYCHBIX 3a00JIEBaHWI HA3bIBaTh MEPHI
npodunaktukn  CIIW/a; xapakTepu3oBaTh  JTOCTHKEHUS
BHPYCOJIOTUY B HACTOSAIIIEE BPEMSI

KiieTo4HbIil ypoBeHb
JKU3HHU
CAY

KileTouHbpli  ypoOBEHb  OpraHu3aluu
YKWBOW MaTEpPHUU U €ro poJib B IPUPO/IC.
KileTka Kak 3Tar 3BOJIIOLUU KUBOTO B
UCTOPUU 3EMIIH.

CtpoeHune KIEeTKH 3yKApHUOT.
Opranoubl Kak CTPYKTYpHBIE
KOMIOHEHTHI LIUTOILIa3MBl.

KnerouHslil UK.

JleneHre KIETKM — MUTO3 U MEHO03.
OcobeHHOCTH 00pa30BaHUsI TOJIOBBIX
KJIETOK.

Crpyktypa u (yHKIIUA XPOMOCOM.
Hctopus pa3BUTHS HAYKH O KIETKE

Onpenenste MIOHSTHE CKJIETKa»; XapaKTepU30BaTh
OCOOCHHOCTH KJICTOYHOT'O YpPOBHSI OpraHU3allMd KU3HH,
OOBSICHATH €r0  B3aUMOCBSI3b C  MOJICKYJIIPHBIM |
OpPraHU3MEHHBIM  YPOBHSIMH;  Ha3blBaTb  CTPYKTYPHBIC
KOMITIOHEHTBI KJIETKH; MPUBOJUTH JOKA3ATEIBCTBA TOTO, YTO
KJIETKa SBIACTCI JKHBOM CHCTEMOM OHMOCHCTEMOIA;
XapaKTepru30BaTh BaXKHEUINHME COOBITHS, IPEIIICCTBYIOIINE
MOSIBJICHUIO JKM3HM Ha 3emile; XapaKTepu30BaTh CBOWCTBA
MEPBUYHBIX KJIETOK; HA3bIBaTh 3TAIIbl SBOJIIOIUH KIIETKH;

apryMEHTHUPOBATh MPEUMYIIIECTBA YKAPUOTUUYECKON KIIETKH B
ABOJIIOLIMM KU3HH; XapaKTEpU30BaTh MHOT000pa3ue KJIETOK B
KUBOM MHPE; Ha3bIBATh OCHOBHOE OTJWYUE KJIETKU 3YKAPUOT
OT KJIETKM MPOKAPUOT; HA3bIBATh OTJIWYUTEIIbHBIE MPU3HAKU
pACTUTEILHOM W KHUBOTHOM  KIETOK;  HAa3blBaTb M
XapaKTEpU30BaTh YACTH KIIETKW; pa3iMdyaTh MOCTOSHHBIE H
HETIOCTOSIHHBIE KOMIIOHEHTHI KJIETKH; pa3jindyaTh TOHATHUS
«4acCTH KJIETKW» U «OPraHOWJbl KIIETKW»; XapaKTepU30BaTh
CTPOCHHWE W 3HAYCHUE KIETOYHOIO SJpa; PACKPHIBATH
3HAYCHUE XPOMATHHA B SJIPE KIETKH; OOBSCHITH B3aUMOCBSI3h
MEXKIY  MOHATHSIMH  «XPOMATHH» U «XPOMOCOMaY;
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XapaKTepU30BaTh CTPOCHUE U CBOMCTBA LUTOIIA3Mbl KIETKH;
Ha3blBaTh ~ OPraHOMJbl U  BKIIOYEHUS  IIUTOIUIA3MBL;
XapaKTepu30BaTh  3HAYEHUE  Pa3MHOXKEHUS KJIETKU;
ONpEAENATh TMOHATUS  «KJIETOUHBIM  LUKI», «MHUTO3»,
«uHTepda3za»; Ha3blBaTb M  XapaKTEpU30BaTh  JTallbl
KJIETOYHOIO IMKJIA; XapaKTepHu30BaTb OCHOBHOHM IpU3HAK
uHTep(Da3HON KIETKH, OOBSICHATH OMOJOTHYECKOE 3HAYCHHE
uHTEp(a3bl;  ONPENECIATh  NOHATHUS  «KApUOKUHE3» U
CIMTOKUHE3»; XapaKTepU30BaTh CTAJUH KIETOYHOTO JIEJICHUS
(pazpr M); OOBACHATH OMOJOTMYECKOE 3HAYEHUE MUTO3a;
ONpeNeNsaTh  IOHATHE  «MEWO03»;  pa3inuyarb  MOHSITHUS
«CIEPMATOT€HE3» U «OOTE€HE3»; HA3bIBaTh U XapaKTEPHU30BaTh
KEHCKHE M MYXCKHE IIOJIOBBIE KIETKH, IWIUIOUIHBIE U
raruIOuJHbIE KIIETKHM OPTaHU3MOB; XapaKTEPHU30BaTh MEPUOIBI
(OpMUPOBAaHUSA JKEHCKUX U MYXKCKMX TIOJOBBIX KJIETOK;
ONMHUCHIBATh  dTambl  (HOPMHUPOBAHMS  CIIEPMATO30HUOB;
Ha3bIBATh OCHOBHOE PA3JIMYHE IPOLIECCOB CIEPMATOreHE3a U
OOTeHe3a; OOBSCHATh CTPYKTYPY M CBOWCTBA XpOMAaTHHA;
xapakrtepu3oBaTh posib [JHK u 6enkoB B cocTaBe XpomMaTHHa;
OOBACHATH 3HAUCHHE  KOMIMAKTHU3AalMK  (CIHUpaTU3aLNN)
XpOMOCOM; 00CYX IaTh CIIOCOOHOCTh XPOMOCOM K YABOCHHIO
(caMOBOCIIPOM3BE/ICHNIO); HA3bIBaTh IIABHYIO (YHKIIHIO
XPOMOCOM

MousiekyasipHbIH
YPOBEHb KU3HU
O )

MonekynspHbIi YPOBEHb
OpraHM3alMy >KUBOM MaTE€pUU U €ro
pOJIb B IPUPOJIE.
OCHOBHBIE XMMHYECKHE COECAMHEHUS
KUBOM MATEPUMU.
CtpykTypa ¥ (QYyHKIIUU HYKJIEHMHOBBIX

XapakTepu30BaTh  OCOOCHHOCTH  MOJIEKYJSIPHOTO  YpPOBHSA
OpraHM3alMi KU3HU; Ha3blBaThb CTPYKTYpHbIE 3JIEMEHTHI
MOJIEKYJISIPHOTO YPOBHS KU3HU; XapaKTepu30BaTh
ouonornueckue  QYHKIMM  BXKHEHIIUX  MaKpOMOJIEKYII;
HA3bIBaTh OCHOBHBIE MPOLIECCHI MOJIEKYJIIPHOTO YPOBHS KU3HU.
O1nieHNBaTh B3aUMOCBSI3b  OMOCHCTEM  MOJIEKYJISIDHOTO H
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kucIoT. IIporeccsl CHHTE3a B KUBBIX
KJIETKaX.
[Iporecchl bmocuHTE3a OeKa.

MonexynspHsie IPOLIECCHI
pacIerIeHus..

Perynstopst MOJIEKYJISIPHBIX
IIPOLIECCOB.

3aKIIFOUEHUE: CTPYKTYPHBIE YPOBHU

OpTaHU3alMN KUBOW MPUPOBI.

KJICTOYHOI'O YpPOBHEH JKM3HM; Ha KOHKPETHBIX IIpUMeEpax;
XapaKTEpPHU30BaTh 3HAYEHUE MOJIEKYJISIPHO I'O YPOBHS XU3HH B
ouocdepe, Ha3bIBaTh HEOPraHUYECKHUE BELIECTBA KIIETKH;
XapaKTEpHU30BaTh 3HAYCHHE BOJBI B JKMBOU KIIETKE; Ha3bIBATh
OpraHUYeCKHEe BEIIEeCTBA KIETKH; pPAacKpbIBaTh 3HAYCHHUE
YTJIEBOJOB B JKMBOW KIJIETKE; XapaKTepHU30BaThb MHOrooOpasue
MUNUAOB M HX 3HAUCHHE B KIETKE; OOBACHATH CTPOCHHUE
MOJIEKYJT Oejika KaK MOJUMEPHBIX COECIUHEHUMN, COCTOSIINX U3
AMHUHOKHUCJIOT; XapaKTepu30BaTh CTPYKTypy Monekyisl JIHK;
Ha3bIBATh HMEHA YYEHBIX, YCTAHOBHBIIMX €€; OOCYXIaTb
MeXaHu3M U Ouosiornueckoe 3HaueHue perukanun JIHK;
OOBACHATH 3HaueHuWe MarpuyHol ¢ynkuuu unene JHK;
XapakTepu3oBaTb CcTpykTypy Monekyn PHK; onpenensars
MOHSTHE «OMOCHUHTE3»; XapaKTepu30BaTh OOLIYI0 CXeMy
(oTOCHHTE3a U €ro pe3yibTaT; Ha3blBaTh YCJIOBUS MPOTEKAHMS
M JIOKAJIM3aIMi0 CBETOBOM (a3bl PoTocuHTE3a, OOBACHATH €€
BHAYCHHE; HAa3bIBaThb YCJIOBHUS IPOTEKAaHUS M JIOKAIA3ALUIO

TEMHOBOM ¢a3bl  (OTOCHHTE3a, OOBSICHATH €€ 3HAUCHUE;
XapaKTepU30BaTh dboTocuHTe3 KaK IUIACTUYECKYIO
COCTABJISIIOLIYI0 OOMEHa BELIECTB B  XJOPOPUINIOHOCHOM
KIIETKE;

OOBSICHAThH MOHATHE «T€HETUYECKH KOI», Ha3bIBaTh CBOMCTBA
FEHETUYECKOTO KOJa; XapaKkTepu30BaTh  MPOIIECC

TPAHCKPHUIIIUN TEHETHUYECKOW WHGOpPMAIMHU; XapaKTepU30BaTh
MpoIeCC TPAHCISIMUM H  OCOOEHHOCTH €ro  IMPOTCKAHUS;
OOBSICHATH PpOJb PUOOCOM B OHMOCHHTE3¢ Oellka; Ha3bIBaTh
dbopmbl Mosiekyn PHK, yuacTtByromumx B OuocuHTe3e Oelnka;
OOBSCHATh TOHATHUS «KOJOH», «AHTUKOJOHY»; JaBaTh OOIIYIO

XapaKTepUCTHKY  CHHTe3a  OEJKOBOM  MOJIEKYJNbl  Ha
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puboCOMEe;MOIETTMPOBATh COCTaB  OCJIKOBBIX MOJIEKYJ TIO
KOJIOHAM; OTNpPEAETSATh MOHATHE «OMOJIOTUYECKOE OKHCICHUE)
(«KJIeTo4HOe TIBIXaHUE); pacKpbIBaTh 0COOEHHOCTH
AHAPPOOHOTO OKUCJICHUS B KIETKe (TJIMKOIM3a) Kak JTama
KJICTOYHOTO JBIXaHHUS; XapaKTepU30BaTh OpOKEHHE KaK CIoco0
0ECKHUCIOPOAHOTO HOJTY4YEHUS SHEPIHu; OOBSICHATD
0COOEHHOCTH NMPOTEKAHUS U JIOKAJIN3AaLUU KUCIOPOAHOTO JTamna
KJIETOYHOTO JBIXaHWS;, XapaKTEpU30BaTh €ro pe3yibTaT W
OMOJOTHYECKOe  3HAYCHHE, XapaKTepU30BaTh  JHEPTETHKY
[OJHOTO  OMOJIOTUYECKOTO OKUCJIEHHUS U €ro  J3TaroB;
OTIPEACTSATh PETYIASTOPHl  (PU3MOTOTUYECKMX TMPOIECCOB B
KJIETKe; 00001IaTh 3HaHUSA 00 YPOBHAX OpPraHU3ALMH >KHBOU
MaTEpUU; ONPENENITh 3HAU€HHWE OHOJOTMYECKMX 3HAHUW B
PKU3HU

Pe3epB ¢B00OIHOTO YUeOHOr0 BpeMeHH (2 Jaca)
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Bunx kouTposs
Buabl KOHTpoOJS: TeKYHIWl — YCTHBIM Ompoc, JabopaTopHbIE W MPAKTUYECKUE
paboOThI, TECTUPOBAHKE;, MPOMEKYTOUHASI ATTECTAIUA — UTOTOBOE TECTUPOBAHUE 3a TO/I,

cpeaHui Oa.
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