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MNOACHUTEJBbHAS 3AIIUCKA

[Tpu pa3paboTke MporpaMMbl MO OMOJOTHHM TEOPETHYECKYIO OCHOBY JUIS ONpEeAETeHHS MOJIXOAO0B K
dbopMUpOBaHHIO CcoOJlepKaHus y4yeOHOro mnpeamera «bHOJOTUS» COCTaBUIIM: KOHIIENITyaJbHBIE MOJOKEHUS
@I'OC COO o B3auM00OYCIIOBIEHHOCTH LIEJEH, COAepKaHus, pe3yIbTaTOB 00yUeHUsI U TpeOOBaHU K YPOBHIO
MOJITOTOBKH BBIITYCKHHUKOB, ITOJIOKEHHUSI 00 OONMX IENSX W MPUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE
COCTOSTHHE CHUCTEMBI CpelHero ooOmero obOpaszoBanus B Poccwiickoit denepanuu, a Takke IMOJIOXKEHHUS O
cnenupuke OWONOTHH, €€ 3HAYCHWH B TIO3HAHWUM >KUBOW TPHPOIBI M OOECHEeUeHWH CYIIECTBOBAHMUS
yenoBedeckoro odmecta. CoriacHO Ha3BaHHBIM TMOJIOKEHUSIM, OIPe/IeJICHbl OCHOBHBIE (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYypa.

[TporpamMma mo Ouosioruu AaéT MpeACTaBlICHUE O LETsAX, 00 00Iel cTpaTerun 00y4YeHus, BOCITUTAHUS U
pa3BuUTHA 00y4aIOIIUXCS CpeiIcTBaMU yueOHOro npeameta «buonorusy, onpenenser o0s3aTeaIbHOE IPEIMETHOE
CoJiepXKaHue, ero CTPyKTypy, paclpeseieHue Mo pas3jieiaM U TeMaM, PeKOMEHIYEeMYI0 MOCIe0BaTeIbHOCTD
u3ydeHuss y4eOHOro MaTepuana ¢ YYETOM MEXKIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH
00pa30BaTeNLHOIO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00YyJaroIuXCsl.

B mporpamMe 1O OHONIOTMM TakKe YYHTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METamnpeMETHBIM W TpPEeIMETHBIM pe3ylibTraraM oOydeHus B (OPMUPOBAHWU OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIILHON JACSATEIHPHOCTH/YIEOHBIX TEUCTBUI 00yYarOIIMXCS 110 OCBOCHUIO COJIEPIKaHMS OMOTIOTHIECKOTO
o0Opa3oBaHusl.

B nmporpamme no 6unonorun (10—11 kiaccel, 6a30Bblil ypOBEHb) peaaIn30BaH MPUHIUI IPEEMCTBEHHOCTH B
U3y4YeHUHu Ouomnoruu, Onaromaps 4emy B HEH MPOCMATpHUBAETCS HAIPABICHHOCTh HA pa3BUTHE 3HAHUU,
CBSI3aHHBIX C (POPMHPOBAHUEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, IEHHOCTHBIX OPUEHTAINN JTMYHOCTH,
HKOJIOTHUECKOTO MBIIUICHUS, TNPEICTaBICHUH O 370pOBOM o00pa3e JKM3HU M OEpeXHBIM OTHOLICHHEM K
OKpY>KaroIIe npupoiHoi cpene. [loaroMmy Hapsy ¢ u3ydeHreM o0IeOn0I0THIECKUX TEOPUH, a TaKKe 3HAHUN
0 CTPOCHHH >KUBBIX CUCTEM Pa3HOTO PAHTa M CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX MPOIIECCOB B TPOrpaMMe
1o OMOJIOTHH YAEJICHO BHUMAaHHE UCTIOJIh30BAHMUIO MOTyUYEeHHBIX 3HAHUH B IMOBCETHEBHON KU3HH JIJISI PEIICHUS
NPUKIATHBIX 3a7a4, B TOM 4HCIe: NPO(UIAKTUKA HACIECICTBEHHBIX 3a00JIEBaHUN YeNOBEKa, MEIHKO-
FeHETUYECKOTO KOHCYIbTUPOBAHUS, 000CHOBAHUS 3KOJOTUYECKH 11e71eCO00pa3HOro MOBEICHUS B OKPYKatoIIei
MPUPOJIHON cpesie, aHanuM3a BIMSHHS XO3SHCTBEHHOM MEATEIBHOCTH YEJIOBEKa HAa COCTOSHUE MPHUPOIHBIX U
WCKYCCTBEHHBIX DJKOCHCTEM. YCWICHHWE BHUMAHHSA K TPUKIAIHOW HAMpPaBICHHOCTH YYEOHOTO NpeaMera
«buonorus» NpoAUKTOBAHO HEOOXOJUMOCTBIO O0ECTICUEHUS YCIIOBUH JJIs pEIICHUS OJHON U3 aKTyalbHBIX 33/1a4
IIKOJIPHOTO  OMOJIOTUYECKOTO 00pa3oBaHUs, KOTopas Tmpeamnojaract (GOpMHPOBAHHE Y OOYyYaIOUIUXCS
CHOCOOHOCTH aJJalTUPOBATHCS K N3MEHEHUSAM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUpA.

buonorus Ha ypoBHEe cpemHero oOmiero oOpa3oBaHHsS 3aHMMAeT BaxkxHOoe MmecTo. OHa oOecmeynBaeT
dbopMupoBaHUe y 00yJarOIIUXCS MPEICTABICHUI O HAYYHON KapTUHE MUpA, paciiupseT U 00001aeT 3HaHUs O
YKUBOM MpHUpoIe, €€ OTIIMYUTENIbHBIX IPU3HAKAX — YPOBHEBOM OpPraHU3alliy U 3BOJIOIUH, CO3aET yCIOBUS IS
MO3HAHMS 3aKOHOB KHBOU MPUPOABI, (HOPMUPOBAHUS (PYHKIIMOHATHHONH IPaMOTHOCTH, HaBBIKOB 3J0POBOTO U
Oe3omacHOro oOpasza U3HU, SKOJOTHYECKOTO MBIIUICHHS, EHHOCTHOTO OTHOLICHHS K >KMBOH Npupoae u
YEJIOBEKY.

Bonbiioe 3HaueHwWe OHWONOTHS MMEET TAKKE /IS PEIICHUS BOCHHUTATENBHBIX M Pa3BUBAIOIIAX 3a]ad
CpeZHero oouero oopazoBaHus, colMaIn3aluu odydaroumxcs. M3yuenue Ouoioruu odecrnednBaeT yciaoBUs
Uit (POPMUPOBAHHS UHTEIDICKTYATBHBIX, KOMMYHHKAITMOHHBIX ¥ WH()OPMAIIMOHHBIX HABBIKOB, ICTETHYCCKOM
KyJbTYpPbI, CIIOCOOCTBYET HMHTErpallid OWOIIOTUYECKUX 3HAHUU C TPEACTABICHUSAMU M3 JPYTUX Y4EOHBIX
NPEMETOB, B YaCTHOCTH, (pU3HMKH, XUMHUH U Teorpadun. HazBaHHBIE MOIOKEHUS O MpeTHa3HAYCHUH YIeOHOTO
npeaMmera «BbHOJOTHS» COCTaBUIIM OCHOBY JJISi ONpEAETIeHUs MOAX0J0B K OTOOpY M CTPYKTYPHUPOBAHHUIO €ro
coJlepKaHusl, MPEJCTABICHHOT0 B MPOrpamMme 1o OMOJIOTHH.

Ot6o0p coxmepkanust ydeOHoro mpenmera «buosorus» Ha 06a30BOM ypOBHE OCYIIECTBIEH C MO3UIUIM
KyJIbTYPOCOOOPa3HOIo MOAX0/a, B COOTBETCTBUU C KOTOPBIM 00yYaroIyecs JOKHbI OCBOUTh 3HAHUS U YMEHUS,
3HauYUMBIC 71 (OPMUPOBAHUA OOIIEH KyJIbTYpHI, OMpPENENSIONINe aJeKBAaTHOE IOBEJCHHUE YeJOBEKa B
OKPY’KaIOIIeH MPUPOTHON cpefie, BOCTpeOOBAaHHBIC B MOBCEIHEBHOW KU3HHM W MPAKTUYECKON JESITEIBHOCTH.
Ocoboe mMecTo B 3TOH cucTeMe 3HAHWM 3aHUMAIOT 3JIEMEHTHI COJIepXKaHUs, KOTOpPbIE CIyXaT OCHOBOW JUIs
(GopMHpOBaHUS TIPEICTABICHHA O COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHE MHpa W IEHHOCTHBIX
OpPHUEHTAUSX JINYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3AIMH OHOJIOTHYECKOro 00pa30BaHMs.



CrpyKkTypupoBaHHE COAEp)KaHUS Y4eOHOrO Marepuana B MPOrpaMMme IO OHOJOTHH OCYILIECTBICHO C
y4€TOM MPUOPUTETHOTO 3HAYCHUS 3HAHUI 00 OTIIMYUTENbHBIX OCOOCHHOCTSIX KUBOM MPUPOBI, O €€ YPOBHEBOI
OpraHu3allK U BOJIIOLUUHU. B COOTBETCTBHM C 3THM B CTPYKType yueOHOro npeamera «buonorusy BelaeneHb!
clenyrolme cojaepkarenabHble JUHUM: «buonorus xak Hayka. Metoasl HaydyHOro mo3HaHus», «Kierka kak
Ouosiornueckas cuctema», «OpraHu3m Kak Ouosioruyeckas cucrema», «Cucrema M MHOroodpasue
OpPraHUYECKOTO MUPa», « IBOIIOLMS KUBON MPUPOJBD», « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTHY.

Llens u3ydenus: yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJaJieHHE OOYYarOIIUMHCS
3HAaHUSMU O CTPYKTYPHO-(YHKIIMOHAJIbHONW OpPraHM3allMM XUBBIX CHCTEM pPa3HOTO paHra M mnpuoOpeTeHue
YMEHHUH HCIIONb30BaTh 3TU 3HAHUS JJIsl TPAMOTHBIX JEHCTBUH B OTHOIIEHHMHM OOBEKTOB >KUBOW MPHUPOIBI U
pelIeHUs pa3IMYHbIX )KU3HEHHBIX TPOOJIEM.

JocTikenue 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha 6a30BOM ypoBHE 00ecCIeUMBAETCS
pelIeHnEeM CIEeIYIONX 3a1au:

OCBOCHHME OOYYaIOIIUMHCS CHCTEMbl 3HAaHMUH O OHOJOTMYECKHX TEOpHUSAX, YUCHHUSAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THUIIOTE3aX, MpaBUaX, CIyXalluX OCHOBOM 1Js (OPMUpPOBAaHUS TNPEICTABICHUNH O
€CTeCTBEHHO-HAyYHOW KapTHMHE MHpa, O METOJaX HAayyHOro IO3HAHUS, CTPOEHHHM, MHOrooOpasuu u
OCOOCHHOCTSIX JKMBBIX CHCTEM Pa3HOIO YPOBHS OpPTraHU3AlMM, BBIJAIOIIMXCS OTKPBITUSX U COBPEMEHHBIX
UCCIIEIOBAaHMSIX B OMOJIOTHH;

dbopMupoBaHUe y 00y4aronMXcsl MO3HABATEIbHBIX, HHTEIJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEW B
npollecce aHaIn3a JaHHBIX O MYTSAX Pa3BUTUS B OMOJIOTMU HAy4YHBIX B3IJIAJO0B, HJIEH U MOAXO0J0B K M3YUCHHUIO
’KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHHU3allNH;

CTaHOBJIEHHE y OOydYaromuxcs OOIed KynbTyphl, (PyHKIIMOHAIBHOM TPaMOTHOCTH, pa3BUTHE YMEHHIl
OOBSCHATh U OLIEHUBATH SIBICHUS OKPY>KAIOIIEro MHpa >KMBOM MPHUPOABI Ha OCHOBAaHMM 3HAHUN U OIBITA,
MOJTYYEHHBIX MPU U3YYEHUU OUOJIOTHH;

dbopMupoBaHue y O0OydYaromMXCS YMEHHM WIUIIOCTPUPOBATh 3HAa4YeHHE OWMOJOTMYECKUX 3HAHUU B
NPAKTUYECKOM  JI€ATENbHOCTH  UEJIOBEKAa, pPAa3BUTUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTMH U
arpoOMOTEXHOJIOTHA;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH IMO3HAHMS YEIIOBEKOM XHBOW MPUPOIBI, HEOOXOIUMOCTH
OepeKHOro OTHOIICHUS K Hel, COOIIOICHUS ATHUECKUX HOPM NP MPOBEACHUH OMOJIOTHYECKUX UCCIIEIOBAHMIA;

OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWN JUIS MOBBILICHUS YPOBHS 3KOJOTHYECKOW KYJIBTYPBI, JUIS
dbopMUpOBaHUS HAYYHOTO MUPOBO33PEHHS,;

NpUMEHEeHHE MPUOOPETEHHBIX 3HAHUM U YMEHH B TOBCEHEBHOM KU3HH [T OLIEHKU TOCIECTBUIA CBOCH
JEeSTEIbHOCTH TI0 OTHOILIEHUIO K OKPY’Kalollel cpesie, COOCTBEHHOMY 3/I0pOBbIO, 000CHOBaHME U COOIOCHHE
Mep npoHIaKTUKH 3a00JIeBaHHIA.

B yueOHOM mmaHe cpemnHero oOmiero oOpa3oBaHus Y4eOHBIM mpeaMeT «buomorus», w3ydaemblii Ha
0a30BOM ypOBHE, SBJISIETCS 0053aTEbHBIM YYEOHBIM TIPEAMETOM.

Jlnst u3yuenus 6uosoruu Ha 6a30BOM YpOBHE CpelHero odiero odOpazoBanusi OTBoAUTCS 68 yacos: B 10
kiacce — 34 gaca (1 gac B Henento), B 11 kimacce — 33 vaca (1 yac B Henento).



COJAEPKXAHUE OBYYEHMUSA
10 KJIACC

Tema 1. buosorusi Kak Hayka.

Bbuonorus kak Hayka. CBsi3b OHOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKHUMHU U JIPYTHMH €CTECTBEHHBIMU
Haykamu, Quinocoduei, 3TUKON, 3CTeTUKONM U mpaBoM. Poib Ouonorun B (HOpMHUpPOBAHHHM COBPEMEHHOMN
Hay4yHOU KapTuHBI Mupa. CucreMa OMOJIOrMYeCKUX HayK.

Metoasl MO3HAHMSA JKMBOM mpuponbl (HAOMIOAEHHME, OKCIIEPUMEHT, ONHCAaHHe, W3MEpEeHue,
KJaccu(uKanus, MOICTMPOBAHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. dapsun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon u @. Kpuk.

Tabmuips! 1 cxembl: «MeTo bl TO3HAHUS )KUBOM MPUPOIBI».

JlabopaTopHble U MpaKkTHYeCKHe PadoThI:

[IpakTuueckas pabota Ne 1. «Vcmonp3oBaHMe pa3iIMYHBIX METOAOB MPU H3YyUYEHUU OMOIOTUYECKUX
O0OBEKTOB.

Tema 2. ’KuBble cMCTEMbI M UX OPraHU3aIUA.

XKussie cuctempl (OMOCHCTEMBI) KaK MpeaMeT H3ydeHHs Ouosioruu. OTIWYMEe JKUBBIX CHUCTEM OT
HEOPraHUYEeCKOU MPUPOIBI.

CpoiicTBa OmocucTeM M HX pa3HOOOpa3we. YPOBHM OpraHU3alMH OWOCHCTEM: MOJEKYJSIPHBIH,
KJICTOYHBINA, TKAHEBBIM, OpraHU3MEHHBIN, MOMYISALNOHHO-BUIOBON, SKOCUCTEMHBINH (OMOTeOIeHOTHYECKHIT),
onocdepHbIit.

JdemoHcTpaumnu:

TaOmuips! u cxembl: «OCHOBHbBIE PU3HAKH KU3HWY», « Y POBHU OpraHU3aIMM KUBOM IPUPOIBD.

O6opynoBanue: moaens Mosiekyisl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB M CTPOEHUE KJIETKH.

XUMHUYECKUH COCTaB KIETKH. XMMHYECKUE SJIEMEHTHI: MaKpO3JIEMEHTHI, MUKpO3JeMeHThl. Boga u
MUHEpPAJIbHBIE BELIECTBA.

OyHKIMK BOABI 1 MUHEPAIbHBIX BeLIECTB B KiieTke. [loanep:kanue ocMoTHuecKoro 6anaHca.

benxu. CocTaB u cTpoeHne 6eIK0B. AMUHOKHCIOTHI — MOHOMEpPHI OenkoB. HezaMeHnMble 1 3aMEeHUMbIe
aMUHOKHCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU CTPYKTYPBI OEITKOBOI MOJIEKYIbI (ITEPBUYHAS, BTOPHUYHAS,
TPETUYHAsl M YETBEPTHYHAS CTPYKTypa). XMMHUYECKHE CBOMCTBA OenKoB. buonornueckue GpyHKINN OEIKOB.

®epMeHThl — Ouonornyeckue Karanuzatopbl. CTpoeHue QepMeHTa: aKTUBHBIM LIEHTp, cyOcTpaTHas
cneunpuanocts. Kopepmentsl. Butamunbl. OTnuuns GepMEeHTOB OT HEOPraHMYECKUX KaTalln3aTOPOB.

VYrieBonbl: MOHOCaxapubl (TJIF0OK03a, prbo3a M JAe30Kcupru003a), qucaxapubl (caxaposa, JIaKTo3a) U
noJircaxapuabl (Kpaxmal, TIIHKOTeH, 1IeJUTi003a). bruonornyeckue GyHKIMH yTIIeBOIOB.

Jlununel:  tpurnuuepunsl, Gocdhonunuabl, crepounsl. [uapodunbHO-rUAPOPOOHBIE  CBOMCTBA.
buonornueckue Gpynkuuu mununos. CpaBHEHHE YTIIEBOIOB, OSITKOB M JIMITUAOB KaK HCTOYHUKOB SHEPTUH.

Hyxneunoseie kucnorsl: JJHK n PHK. HykneoTuabr — MOHOMEPBI HYKIEMHOBBIX KUCIOT. CTpoeHUE U
¢ynkuun JJHK. Ctpoenne u pynkiun PHK. Buast PHK. AT®: ctpoenne u QpyHKIUH.

HuTonorus — Hayka o kieTke. Kierounas Teopusi — mpuMep B3auMOAEUCTBUA el U (haKTOB B HAYYHOM
MO3HAaHUHU. MeTOo bl U3YUEHUS KIETKH.

Krnetka xak nenoctHast xuBasi cucrema. OOmire mpU3HaKy KJIETOK: 3aMKHyTas HapykHas memOpaHa,
monekyinsl JIHK kak renerndeckuii anmapar, cucremMa cuHTe3a Oelka.

Tunbl KkiIeTOK: 3yKapruoTHdeckas U mpokapuoTuueckas. OCOOEHHOCTH CTPOCHHUS MPOKAPHOTUUECKOU
kiaetkn. Kietounas crenka Oaktepuil. CTpoeHue »>yKapHOTHUECKOW KieTKH. OCHOBHBIE OTIHYUS
PaCTUTENBHOM, )KUBOTHON ¥ TPUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIIE€TOYHAs CTEHKa, TTIMKOKAIUKC, NX (yHKiuu. [lnazmatnaeckas
MeMOpaHa, e€ coiicTBa U ¢yHKiuu. [luromnasma u e€ opranouasl. OqHOMEMOpPaHHbBIE OPTaHOUIBI KIETKH:
OIIC, anmapar ['onbmxu, nu3ocomsl. [loayaBTOHOMHBIE OpraHOWIBl KJIETKU: MHUTOXOHIPWUH, IUIACTHBI.
[TpoucxoxaeHnne MUTOXOHAPUHN U mnacTua. Bunasl miactun. HememOpanHble OpraHou bl KJIETKU: pUOOCOMBI,
KJIETOYHBIN LEHTP, LIEHTPUOJIU, PECHUYKH, KI'YTUKU. DyHKIINN OpraHOUI0B KIETKU. BKitoueHus.



Snpo — peryasaTopHslii neHTp kieTku. CTpoeHue sapa: sjepHas 000JI0uKa, KapHoIula3Ma, XpOMAaTHH,
SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdemoHcTpaumnu:

IToprpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. lllneinen, P. Bupxos, /Ix. Yorcon, ®@. Kpuk, M.
VYunkune, P. ®panknun, K. M. bap.

Huarpammsl: «PacnpeneneHne XUMHUYECKMX DIIEMEHTOB B HEXHUBOW Ipupozae», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOIE».

TaGnuue! u cxemsl: «Ilepronnyeckas Tabaua XUMUYECKUX 3IEMEHTOBY», « CTPOCHUE MOJIEKYJIBI BOIBDY,
«buocunTes 6enkay, «CTpoeHne MOJIEKYIIbI Oenka», «Ctpoenue ¢pepmenTay, «Hyknennossie kuciaotsl. JJHK»,
«Ctpoenne Moisekynsl AT®», «CtpoeHue 3yKapHOTHYECKOH KIETKH», «CTpOEHHME >KMBOTHOM KIIETKN»,
«CTpoeHHE pacTUTENBHOU KIETKN», «CTpOeHHE NPOKAPUOTUYECKON KIETKH», «CTpOeHHe sapa KIETKN»,
«YTIeBoab, «JIunuasn.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyIOBaHWE JI TMPOBEACHHUS HAOIIOICHUA, W3MEPECHHH,
HKCIEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTEPUAIbHBIX KJIETOK.

JlabopaTopHble U IpaKTHYeCKUEe PadoThI:

JlaGopatopHnas pabota Ne 1. «/3yueHne kaTaTuTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha IpUMepe aMuIIa3bl
WJTU KaTajasbl)y.

JlaGopatopnast pabora Ne 2. «l3yueHue CTpOEHHUSI KJIETOK pacTeHHUH, *KMBOTHBIX M OakTepuil moj
MHUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpENapaTax U X OMHCAHHUE».

Tema 4. /KusHenesATeJIbHOCTD KIETKH.

O6meHn BewmiecTB, WiIM MeTa0b0MM3M. ACCHUMWISAIMS (IUTACTUYECKUH OOMEH) U JIUCCUMMIIALNA
(sHepreTHyecKHii 0OMEH) — IBE CTOPOHBI €AMHOTO Mpoliecca MeTabonnu3Ma. Poiib 3aKOHOB COXpaHEHUS BEIIECTB
Y DHEPIUH B MOHUMAHUU MeTaboI13Ma.

Tuner oOmMeHa BemiecTB: aBTOTPO(HBI M rerepoTpodHbiil. Ponb (pepmeHTOB B 0OMEHE BeLIECTB U
MIPEBPALCHUH SHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TemHOBass (a3bl (oTocuHTe3a. Peakumu QortocunTe3a. DP(HEeKTUBHOCTH
¢dotocunTe3a. 3HaueHHe (QOTOCHHTE3a IJs KU3HU Ha 3emie. BnusHue ycnoBuil cpenbl Ha (OTOCHUHTE3 U
CIOCOOBI OBBIIEHHS €r0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUI.

XeMocHHTe3. XeMOCHHTE3UpYIoIIre OakTepun. 3HaueHHEe XEMOCUHTE3a JUIsl )KU3HU Ha 3emiie.

DOHepreTudyeckuii 0OMeH B KieTke. Paciiernienne BenecTs, BbIIEICHNE U aKKYMYJTUPOBaHUE SHEPTHH B
KJIETKE. DTarbl YJHEPreTHIeCKOro ooMeHa. [ mukonu3. bpoxkenue u ero Buabl. KuciopomHoe okucieHne, Win
KJIeTouHOe Jpixanue. OkuciaurenbHoe hochopunpoBanue. IPPEeKTUBHOCTh IHEPreTUIECKOT0 0OMEHa.

Peakuun wmatpuynoro cunre3a. ['enermueckas unHdopmanus u JIHK. Peanuzauus renernyeckoit
uHpOpMallUK B KIeTKe. [ eHeTHyeckuid KoJ M ero cBOMCTBa. TpaHckpumuus — marpuuHblii cuHTe3 PHK.
Tpancnsiuss — OuocuHTte3 Oenka. Drtambl TpaHchasuuu. KoaupoBanue amuHokuciaor. Ponp pubocom B
O6uocuHTe3e Oenka.

Hexknerounsie popmbl )xu3Hu — BUpychl. Mctopus otkpsrtust Bupycos (. Y. UBanoBckwit). OcobeHHocTH
CTPOEHHUS U JKM3HEHHOTIO LUKJIa BUpycoB. baktepmodaru. bonesHu pacTeHMid, KUBOTHBIX U 4YeJOBEKa,
BbI3bIBacMble BUpycaMu. Bupyc mmmyHonedunura uyenoseka (BUY) — Bo3Oymutens CIIM[la. Ob6paTHas
TPaHCKPHIILIKSA, peBepTa3a U uHTerpasa. [lpodpunaktuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpaumnu:

IToprpetsr: H. K. Konsnos, 1. U. UBanosckuii, K. A. Tumupsses.

Tabmuupr u cxemsl: «Tumnbl nutanusy, «Metadoau3m», «K MUTOXOHIIPUSIY), « IHEPTETUUECKUI OOMEHY,
«Xnopormutact», «Porocunresy, «Ctpoerne [JHK», «CtpoeHune u GpyHKIIMOHHpPOBaHUE TreHay, «CuHTes Oenkay,
«l'enernueckuit koa», «Bupycb», «bakrepuodarm», «Ctpoenue u >xu3HeHHbIM nukin Bupyca CIIW/a,
6aktepuodaray, «Permkanus JHK».

Ob6opynoBanue: moxaenu-anmiukanun «Yasoenue JIHK wu tpanckpunmms», «buocunTes Oenmkay,
«CTpoenue KieTkn», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOXkeHHEe U MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.



KrneTounslii UK, WK XKU3HEHHBIA MUK KIeTKU. MHTepdaza u muto3. [Iporeccel, mpoTekaromne B
untepdaze. Perukanus — peakuus matpuyHoro cuatesa JJHK. Ctpoenue xpomocoM. XpoMocoMHbIN HA0Op —
KapuoTuIl. J[MMIOUTHBIA W TaIJIOUIHBIA XPOMOCOMHBIE HAOOpBL. XpoMmaTuabl. lluTonormueckre OCHOBBI
Pa3MHOKEHUS U UHIWBHUIYATHHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knerku — mMuto3. Craguu muto3a. Ilpouecchl, npoucxoasime Ha pa3HbIX CTaAUSIX MHUTO3a.
buonornueckuii cMbIC MUTO3A.

[IporpamMmmupyemas rudenb KIeTKH — aromnTo3.

DopMBI pa3MHOXKEHHSI OPTaHU3MOB: OECIOJIOE M TMOJ0BOe. BHbI 0ecronoro pa3MHOKEHHUS: JEJICHUE
HAJBOE, IMMOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHME, BETETATHMBHOE pPa3MHOKEHUE.
HckyccTBeHHOE KIIOHUPOBAHNE OPTaHU3MOB, €T0 3HAYCHUE /IS CETICKITUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIIMYHUS OT OECIIONOTO.

Meiio3. Cragun menosza. [Ipoueccsl, mpoucxonasimme Ha cTagusax Mmeinosa. [loBemeHne xpomMocom B
Mmerose. Kpoccunrosep. bruonornueckuii cMbich 1 3HaUeHUE MEH03a.

["ameTorenes — mporiecc 00pa3oBaHUs MOJIOBBIX KIETOK y )KUBOTHBIX. [10JT0BBIE JKee3bl: CEMEHHUKH U
sugHUKA. OOpa3oBaHue U Pa3BUTHUE TIOJOBBIX KJIETOK — raMeT (CIepMaTo301a, SUIIEKIIeTKa) — criepMaToreHe3
1 oBoreHe3. OCOOEHHOCTH CTPOEHUS IUIIEKIETOK U criepMaTo3onoB. OmiogorBopenue. [lapTeHorenes.

NuauBuayanpHOe pa3BuTHE (OHTOTE€HE3). OMOpHOHANBbHOE pasBuTHe (d3MOpHOreHe3). Tarbl
SMOPHOHATLHOTO PAa3BUTHUA Y TO3BOHOYHBIX IKHUBOTHBIX: JAPOOJICHHWE, TacTPYJSIIUs, OPTraHOTeHE3.
[TocToMOpuoHaNbHOE pazBuTHE. THIBI MOCTIMOPHUOHATIBLHOTO PAa3BUTHS: MPSIMOE, HEMpsMoe (JIMYUHOYHOER).
Brusiaue cpensl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKAEHHBIC YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 LIBETKOBOT'O PACTEHUS: CTPOCHHE CEMEHH, CTaIUN Pa3BUTHSL.

JdemoHcTpaumnu:

Tabmumpl 1 cxeMbl: «DOpMBI pa3MHOKEHUS OPTaHU3MOBY, «JIBOWHOE OIMIOJOTBOPEHHE y IIBETKOBBIX
pacteHuit», «BereraTuBHOE pa3sMHOXKEHHE pacTeHU», «JleneHne kimeTku Oaktepuit», « CTpOeHUE MOJOBBIX
KJIETOK», «CTpoeHue xpoMocombl», «Knetounsiit uukny, «Permnukanus JJHK», «Mutosz», «Meito3y, «IIpsamoe
Y HETIPSIMOE pa3BUTHE», «]'aMeTOreHe3 y MIIEKOIUTAIOIINX U YeIoBeKa», « OCHOBHBIE CTaJIUA OHTOT€HE3a.

O6opynoBaHHe: MUKPOCKOI, MUKporpenapatsl «CrepMaTo30uabl MIICKOMUTAIONIETo», «SiiekneTka
MJIeKonuTarmero», «Kapnoknnes B KiIeTKax KOpEIIKa JyKa», MarHUTHAs MOJeNb-antuinkanus «Jlenenue
KieTkm», Mmozenb JIHK, Mmonens meTada3Hoit XxpoMOCOMBI.

JlabopaTopHble U IpaKTUYeCKUEe PadoThI:

Jlaboparopnas pabora Ne 3. «HabGmroneHue MHUTO3a B KJIETKaX KOHYMKA KOpEIIKAa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax.

Jlaboparopnas padota Ne 4. «3yueHue cTpoeHUs MOJIIOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. Hacsie1cCTBEHHOCTh M H3MEHYHMBOCTh OPraHU3MOB.

[Ipenmer u 3amauu reHeTHKH. VcTopus pa3BUTUS TeHETHKH. Poilb mUTONOTMH W 3MOPHOJOTHU B
CTAaHOBJICHUH TEHETUKHU. BKIIaT pOCCHIICKUX U 3apyO0eKHBIX YUEHBIX B PA3BUTHE T€HETUKH. METO/Ibl TeHETUKH
(TMOPUIONOTUYECKUH, IIMTOTCHETUIECKUI, MOJIEKYIIpHO-TeHeTUYeCKuil). OCHOBHBIC T€HETUYECKHE TOHSATHSI.
['eneTndeckasi CHMBOJIMKA, UCIIOIB3yEMasi B CXeMax CKpEIIMBaHUH.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPHU3HAKOB, ycTaHoBIeHHble [. Mennenem. MoHoruOpumHoOe
CKpeluBaHue. 3aKOH eauHOoOoOpa3us THOPHIOB IMepBOTro MOKojJeHus. [IpaBuno momMuHUpoOBaHUsS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctotel ramet. [loHoe 1 HEMoJIHOE JOMUHUPOBAHHUE.

JuruOpuaHoe ckpemmBaHue. 3aKOH HE3aBUCHUMOTO HACJEAOBaHHWS MpHU3HAKOB. [luToreHernueckue
OCHOBBI TUTHOPHUIHOTO CKpEIIMBaHUsA. AHAIM3UpYIOIIee CKpeliuBaHue. Vcrmonb30BaHUe aHATH3UPYIOLIETO
CKpENTUBAHUS VISl OTIPEJICIICHHS TEHOTHUTIA 0COOH.

CuerieHHOe HacienoBaHue nmpusHakoB. Pabora T. Moprana mo CLEMJIeHHOMY HAaCJIeJOBAaHHIO TCHOB.
Hapymenue cuiersienrs reHOB B Pe3yJIbTaTe KPOCCHHTOBEPA.

XpoMOCOMHasi TEOpUsl HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

['eneruka nmona. XpoMoCOMHOE omnpeaesieHre mosia. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['oMorameTHbIe
U TeTeporamMeTHbie opranu3msel. HacneqoBanue npu3HakoB, CLHETIICHHBIX C MTOJIOM.

N3menunBoCcTh. Buasl W3MEHUYMBOCTH: HEHACIEJICTBEHHAas W HacJeACTBeHHas. Poib cpeasl B
HEHACJICJICTBEHHON N3MEHYMBOCTH. XapaKTepUCTUKA MOAU(DUKAITMOHHOW N3MEHUYNBOCTH. BapraimoHHbIN psit



U BapuanuoHHas kpusas. Hopma peakuuu npusHaka. KonruecTBeHHbIE M KAUECTBEHHBIE IPU3HAKU U X HOPMa
peakmuu. CBoiicTBa MOAU(DUKAITMOHHOW N3MEHIHBOCTH.

HacnenctBenHas, WM T€HOTUIIMYECKas, M3MEHYMBOCTh. KoMOMHATHBHas H3MEHYMBOCTh. Meiio3 u
MOJIOBOM MpOIlecC — OCHOBA KOMOMHATHUBHOW M3MEHUYMBOCTH. MyTanmonHast u3MeH4nBocTh. Kiaccudukanms
MYTaIMii: TeHHbIe, XPOMOCOMHBIE, TeHOMHBIE. YacToTa 1 mpUYMHbI MyTanuil. MyTtareHHsle (GakTopbl. 3aKOH
TOMOJIOTUYECKHX PSAOB B HacyeICTBeHHOW n3meHunBocTy H. 1. BaBunosa.

BHesiepHast Haca€1CTBEHHOCTh U N3MEHYUBOCTbD.

I'enetuka yenoseka. Kapuorun yenoBexka. OCHOBHBIE METO/IbI TEHETHKN YEJIOBEKA: I€HEATOTHUECKHI,
ONMM3HELOBBIA,  IUTOI€HETHYECKUH,  OMOXMMMYECKHH,  MoOJeKyJIsipHO-reHeTnueckuid.  CoBpeMeHHOe
OINpeJielIeHUE TeHOTUIA: TIOJJTHOTEHOMHOE CEKBEHHPOBAaHUE, TEHOTUITMPOBAHKE, B TOM YHUCIIe ¢ moMouisko ITI[P-
aHanu3a. HacneacTtBenHble 3a0oiieBaHHMs 4YeloBeKa: TIeHHble OO0Je3HH, OOJIE3HH C HAaceICTBEHHOMN
MIPEeIpacroiIoKEeHHOCThI0, XpPOMOCOMHBIE Oose3Hu. ComaTuyeckue W reHepaTtuBHble MyTanuu. CTBOJOBBIE
kjaeTk. [IpuHIMIOBI 3710poBOro obOpas3a KM3HM, JUATHOCTHUKH, MPO(PUIAKTHKH M JIEYCHUS TCeHETUYECKUX
0one3Heil. Meanko-reHeTuuecKoe KOHCYJIbTHPOBaHNE. 3HaUCHHE MEUIIMHCKON TeHETUKH B MPEI0TBPAILIEHUN
U JICYEHUH TeHETUYECKUX 3a00JIeBaHMI YeoBeKa.

JdemoHcTpaumnu:

[optpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumogees-Pecosckuii, H. 1.
Basunos.

Tabmuuel u cxembl: «MOHOTHOPHIHOE CKpEUIMBAHWE M €ro IIMTOT€HETHYeCKas OCHOBa», «3aKOH
pacileryieHusl U ero UTOreHeTHYecKas OCHOBa», «3aKOH YHCTOTHI rameT», «J{urubpuaHoe cKpenuBaHue»,
«uTonornyeckrue OCHOBBI JUTHOPUIHOTO CKpeLIBaHusD», «Meilo3y, «B3anMoaeicTBe aleIbHBIX T€HOBY,
«l'eHeTnyeckne KapThl PpACTEHMM, JKMBOTHBIX W 4YeJOBeKa», «l'eHeTWka mona», «3aKOHOMEPHOCTH
HACJIEIOBaHMsl, CLEIUIEHHOTO C MoyIoM», «KapuoTumsl 4enoBeka M KUBOTHBIX», «BHIbI M3MEHUMBOCTWY,
«Momuduxanuonnas wu3MeHUUBOCTHY», «HacnenoBanue pesyc-paktopa», «['eHeTuka Tpynm KpoBWU»,
«MyTanoHHast U3MEHYUBOCTDY.

O6opynoBanue: MoieIu-anuInKauu « MoHOruopuHOE CKpelrBanuey, « Hemonnoe toMmuHrpoBaHue,
«urubpunnoe ckpemuBanue», «llepekpéct xpomocom», MHUKpPOCKON M MHKpomnpenapaT «Jlpo3odpunar
(Hopma, MyTanuu (GOpMbI KPbUIHEB M OKpPacKu Tena), repoapuii «I opoX moceBHON.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 5. «M3yuenue pe3yapTaTOB MOHOTHOPHIHOTO M JUTUOPUIHOTO CKPEIIMBAHUS
y Jpo30(uiIbl Ha TOTOBBIX MUKpOIpenapaTaxy.

JlabopatopHas pabora Ne 6. «M3yuenne wmoauuUKaMOHHON W3MEHYUBOCTH, IOCTPOCHHE
BapHalIOHHOTO psiZia U BApUALIMOHHON KPUBOIY.

JlabopaTtopHas pabota Ne 7. « AHanu3 MyTaruil y 1po30( bl Ha TOTOBBIX MUKpPOITpEnapaTaxy.

ITpakTuyeckas padora Ne 2. «CocTaBlieHHE U aHAJIU3 POJIOCIOBHBIX YETOBEKaY.

Tema 7. Cesiexkuust opranu3sMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexuus Kak HayKa U Mpoliecc. 3apoKIeHUE celeKIuu U qomectukanus. Yuenue H. . BaBuiosa o
LEHTpax MPOUCXOXKICHUSI U MHOTooOpa3usi KyJbTYypHBIX pacTeHuil. LIeHTpbl MpOMCXOXKJIEHUS JOMAIIHUX
JKUBOTHBIX. COpT, OpPO/1a, IITAMM.

CoBpeMeHHbIE METOJbl CeJIeKIUU. MaccoBbIii U MHAWBUIYabHBIM OTOOPHI B CENEKUUU PACTEHUN U
*KHUBOTHBIX. OlleHKa JKCTephepa. bBIM3KOpPOACTBEHHOE CKpeluBaHue — HWHOpuauHr. Yucras JIHHUSA.
CkpenBaHue YMCThIX TUHU. ['eTeposuc, nuinm rudpunnas cuna. HepoacTBeHHOE CKpeluBaHue — ay TOPUIMHT.
Otnanénnas rubpuamzanmus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 M MOJY4YEHHE MOJUIUION]IOB.
JlocTuKeHUsl CeJeKIUU pacTeHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus kak oTpaciib MPOM3BOACTBA. ['eHHas MH)KEHEepus. DTanbl CO3AaHUs PEKOMOMHAHTHOU
JAHK wu TpaHcreHnbix opranu3moB. Kinerounas wumxeHepus. Kietounsle KynbTypbl. MHUKPOKIOHAIBHOE
pa3MHOXeHHE pacTeHui. KioHMpOBaHME BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SIIICTBEHHBIX OpPraHU3MOB.
Dkosorudeckue u aTuueckue npodsieMsl. MO — reneTndecku MOAUPUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCcTpanmu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHOB.



Tabmuuel u cxembl: KapTra «LIeHTpbl NMPOUCXOXKICHUS W MHOTr0o0Opa3us KyJIbTYypHBIX pacTEeHUil»,
«ITopoapl TOMaNTHUX JKUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas ruopunusamnus», «PadoTsr
akagemuka M. @. HBanoBay, «llomumionaus», «OOBeKTHl OHOTeXHOJOTHM», «KieTouHble KyIbTyphl U
KJIOHUPOBaHUE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

OO6opynoBaHue: MyJISDKH TUIOJIOB M KOPHEIUIONOB JUKHUX (OPM M KyJIBTYPHBIX COPTOB PAacTCHHUH,
repOapuii «CenbCcKOX035UCTBEHHBIE PACTEHUS.

JlabopaTopHble U IpaKTHYeCKUe PadoThI:

Okckypcusi «OCHOBHBIE METO/bI U JOCTH)KEHUS CEJIeKIUU PAaCTeHUIN M JKUBOTHBIX (HA CEJIEKIMOHHYIO
CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIM y4YacTOK, B TEIUIMYHOE XO3SIMCTBO, J1abOpaTopuio
arpoOyHUBEPCHUTETA WIIK HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. IBosIOLIHOHHAs OMOJIOTHSI.

[TpeanocelIKu BOZHUKHOBEHHUS 3BOJIIOLIMOHHOM TEOpHH. DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.
Brnusinue 3BOIONMOHHON TEOPUM Ha pa3BUTHE OMOJIOTHUHU U IPYTUX HayK.

CeugerenbctBa HBotonMH. [laneoHToNOrMYecKkre: MOCIE0BATENBHOCT IMOSIBICHUS BHUJIOB B
MAJICOHTOJIOTHYECKON JIeToNHCH, nepexoanbie Gopmbl. buoreorpadguueckue: cxonctso u paznuuue GayH u
(y10p MaTEepUKOB U OCTPOBOB.

DOMOpHOIOrHYecKre: CXOJICTBA U pa3inyus SMOPUOHOB Pa3HbIX BHUJIOB MO3BOHOYHBIX. CpaBHUTENBHO-
aHaTOMHUYECKHE: TOMOJIOTUYHbIC, AHAJOTWYHbIE, PYIUMEHTAapHbIE OpraHbl, AaTaBU3MbL. MOJIEKYJIIpPHO-
OMOXMMMYECKHE: CXOJCTBO MEXaHM3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJIMYecKuX MyTed y Bcex
OpPTraHU3MOB.

OpomonroHHas teopuss Y. JlapBuHa. [Ipennochliky BO3HUKHOBEHMS AapBUHU3MA. [[BHKyIue CHIlbl
HBOJIIOIMH BHUJIOB 110 J[apBUHY (M30BITOUHOE pa3MHOXKEHHE MIPU OTPAaHUYEHHOCTH PECYpPCOB, HEOTpeIeIEHHAs
M3MEHYHBOCTH, 00ph0a 3a CyIIEeCTBOBAHNUE, €CTECTBEHHBIA OTOOD).

Cunrernueckas Teopusi sBomtonun (CTD) u e€ 0CHOBHBIE MOJIOKEHHUS.

MuxkposBosmtonus. [Tonynsius Kak eTuHUIA BUIa U BOJIOLUH.

JIBrokyne cuiibl (pakTOpbl) IBOJIOIMU BUAOB B IpUpoAe. MyTallMOHHBIN Mpolecc U KOMOMHATUBHAS
M3MEHYMBOCTD. [loMy ISIMOHHBIE BOJTHBI U Apeiid reHoB. M30msamust 1 MUrpanus.

EctecTBeHHbII 0TOOp — HanpaBisonmi hakrop 3BomonHuu. PopMbl €CTECTBEHHOTO 0TOOPA.

[Iprcnoco0aeHHOCTh OPraHU3MOB KaK pe3ysbTat 3BooIuH. [IpuMepsl mpucrnocobieHnii y OpraHu3MoB.
Apomopdo3bl ¥ UIH0AAATNITAIMH.

Bun u Bumoo6pazoBanue. Kpurepun Buma. OcHoBHBIE (DOpMBI BHI000pazoBaHus: reorpaduueckoe,
JKOJIOTHYECKOE.

MaxkpoaBosmorus. @opMbl 3BOTIONMU: (DUTIETHYECKasd, AUBEPreHTHas, KOHBEpreHTHasl, mapajuiebHasl.
HeoOpaTUMOCTh IBOJIOIUH.

[IpoucxoxaeHne OT HeCHEeUMATU3UPOBAHHBIX MpeakoB. [Iporpeccupyromas — crnenuain3anus.
AnanTuBHas paguaiys.

JdemoHcTpaumnu:

Iloprpersr: K. Jlunnen, XK. b. Jlamapk, Y. [dapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, .
Miromnnep, A. H. CeBeprios.

TaGnure! u cxembl: «Pa3zBuTHE OPraHUUECKOro MUpa Ha 3emiie», «3apOoIbIIIi NO3BOHOYHBIX )KUBOTHBIX»,
«Apxeontepukc», «Dopmbl 60prOBI 3a cyliecTBoBaHUE», «EcTecTBeHHBIN 0TOOpPY», «MHOroo0pasue copToB
pacteHuit», «MHoroobpaszue TMOpoJ JKUBOTHBIXY», «llomymsanum», «MyTauMOHHAs HW3MEHYHBOCTHY,
«Apomopdo3ssy, «Manoamanramumy, «O0mas aereHepanus», «/[Bmwkymme cuisl sBoonuny, «Kapra-cxema
mapuipyTta nytemectBust Y. [lapuna», «bopsba 3a cymectBoBanue», «IIpucnoco6ieHHOCTh OPraHu3MOBY,
«I"eorpaduueckoe BH1000pa3oBaHme», « IKOJOTUUECKOE BUI000PA30BAHHE.

OO6opynoBaHMe: KOJUIEKIIMS HACEKOMBIX C pa3IMYHBIMH THUIIAMHU OKpPAcKH, HAbOp IUIOJOB U CEMSH,
kotekuus «lIpumepsl 3alIMTHBIX TNPUCHOCOOIEHUH Yy JKUBOTHBIX», Mojenb «OCHOBHbIE HampaBiICHUS
HBOJIIOLMMY», 00BEMHAA MOJIeNIb «CTPOEHUE TOJIOBHOTO MO3Ta IO3BOHOYHBIXY.



buoreorpaguyeckas kapra Mupa, KoJuleKuus «@DOpMBI COXPAHHOCTHM HCKOMAEMBIX >XUBOTHBIX U
pacTteHuii», mozenp anmukamnus «llepexkpéct xpomocom», BiakHble mpenapartbl «Pa3BuTHEe HacekoMOroy,
«Pa3BuTne nArymkm», Mukporpenapar «/Ipozoduna» (HopMa, MyTauu GOpMbI KPbUIEEB U OKPACKU TeEIa).

JlabopaTopHble U IpaKTUYeCKUEe padoThI:

JlaGopatopHnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(}OIOTHIECKOMY KPUTEPHION.

JlabopatopHass padota Ne 2. «OmmcaHue NPUCTIOCOOJICHHOCTH OpraHU3Ma M €€ OTHOCHTEIBHOTO
Xapakrepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE ’KU3HH HA 3eMue.

JloHay4HbIE MpPENCTaBICHUS O 3apOKIEHUM XKU3HU. HaydHble runore3sl BO3HUKHOBEHMS JKU3HU Ha
3emiie: abuoreHes U naHcnepMus. XUMHUECKast HBONIONMS. AOHMOTeHHBIN CUHTE3 OpraHMYeCKHX BEIIECTB U3
HEOPraHMYECKHUX. OKCIHEPUMEHTAIbHOE TIOATBEPKIACHUE XUMHUYECKOW »HBojounu. HauanpHble 3Tambl
ouonoruueckoit sBomonuu. ['unoreza PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYpP U BO3SHUKHOBEHHE
IIPOTOKJIETKH. [lepBble KIeTKN U UX 3BoJOLNA. DOPMUPOBAHUE OCHOBHBIX IPYIII )KMBBIX OPTaHU3MOB.

PazButne xu3Hm Ha 3emsie mo spaMm u nepuogaMm. Kartapxel. Apxeiickas W TPOTEPO30MCKas IPHI.
[Taneo3olickass 3pa U e€¢ Tmepuoabl: KeMOpPHHCKHUH, OpIOBUKCKUHM, CHUIypUHCKUH, JI€BOHCKMH,
KaMEHHOYTOJIbHBIN, IEPMCKHUI.

Me3o30lickas opa U €€ epruoabl: TPUACOBBIN, IOPCKUM, MEJIOBOM.

Kalino3zoiickas 3pa 1 €€ nepro/ibl: MaJeoreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBIH.

XapaKkTepHuCcTHKa KIMMaTa U Te0JIOrMYecKUX npoueccoB. OCHOBHBIE 3Talbl YBOJIIOIMH PACTUTEIBLHOTO U
KHUBOTHOTO MUpa. ApomMop¢o3bl Y pacTeHHI U )KMBOTHBIX. [losiBlIeHHe, pacliBeT U BEIMUpPAHUE TPy KUBBIX
OpPraHHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpakeHHe HBoOJOLMU. OCHOBHBIE CHCTEMaTHUYECKHE TPYIIIbI
OpPraHHU3MOB.

OBOJIIONMS YEJIOBEKA. AHTPOMOJIOT U KaK HayKa. Pa3BUTHeE peACTaBIEHUH O TPOUCX0KICHUH YEJIOBEKa.
Metoapl u3yudeHus aHTponoreHesa. CXoacTBa M pa3iuuMsl 4YEJIOBEKa U KUBOTHBIX. CHCTEMAaTHYECKOE
MOJIO’KEHUE YeJIOBeKa.

JBrkyne cuiibl (pakTopbl) aHTpororeHe3a. HacieacTBeHHast H3MEHYMBOCTh M €CTECTBEHHBINH 0TOOD.
Oo1ecTBeHHBINH 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUl TPY/la, MBIIIIIEHUE, PEYb.

OcCHOBHBIE CTaAMM ¥ BETBH DBOJIOLMU YEJIOBEKA: aBCTPAJNONMUTEKH, YenoBek ymenslid, Yenosek
npsaMoxoauui, Yenosek HeanaepraiabCkuil, YemoBek pa3yMHbIi. Haxoakym MCKOIAaeMbIX OCTaTKOB, BPEMS
CYIIECTBOBaHHUS, 00JIACTh PACIPOCTPaHEHHS, 00BbEM TOJIOBHOT'O MO3ra, 00pa3 KU3HH, OpyAusl.

YenoBeueckue pacsl. OCHOBHbBIE OOJBIIKE pPachl: €BPOIEOHIHAs (eBpa3uiicKas), HErpo-aBCTpaIouHas
(9KBaTOpHANIbHAS), MOHTOJIOMIHAS (a3uMaTCKO-aMepHKaHcKast). UepTsl MPUCIIOCOOIEHHOCTH TpecTaBuTeNeit
YeJI0BEUYECKHUX pac K yCIOBUSM cyliecTBoBaHMs. EquHcTBO yenoBeueckux pac. Kputuka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuupel u cxembl: «Bo3HukHOBeHHe CONHEYHON cuUCTeMBbI», «Pa3BUTHE OpPraHHYEeCKOro MHpPay,
«PacturenbHast knetka», <«OKuBoTHas kierka», «lIpokapumornueckas kinerka», «CoBpeMeHHas cuUCTeMa
OpPraHUyYecKoro Mupa», « CpaBHeHHE aHATOMHUYECKUX YEPT CTPOCHHUS YeJIOBEKa M YEIIOBEKOOOPA3HBIX 00E3bsHY,
«OCHOBHBIE MeCTa MAJICOHTOJIOIMYECKUX HAXO0/I0K MPEIKOB COBPEMEHHOTO UeoBeKay, «/IpeBHeiiue noam»,
«/IpeBnue moan», «IlepBbie COBpeMEHHBIE 0N, «HenoBeuecKre pacsl».

Ob6opynoBanue: Mysbku «lIpoucxoxaenue uenoBeka» (OIOCTBI aBCTPAJIONUTEKa, NUTEKaHTPOIA,
HeaHJepTallblla, KPOMAHbOHIIA), CICHKH WIM H300pa’keHHsl KaMEHHBIX OpYIUi MepBOOBITHOIO 4YeloBeKa
(xamMHU-yomIEephl, pyOmia, ckpebia), reoXpoHosornyeckas Tabiauma, KouleKuus «DopMbl COXPAHHOCTH
HCKOIIAEMBIX JKUBOTHBIX W PACTCHUI».

JlabopaTopHble U IpaKTHYeCKUEe PadoThI:

[TpakTudeckas padora Ne 1. «M3ydyeHne NCKONAeMbIX OCTATKOB PACTEHHUH U )KUBOTHBIX B KOJUIEKLIUSAX.

DKCKypcus «IBOIIONNS OPTAHUYECKOTO MUpPA Ha 3eMJie» (B €CTECTBEHHO-HAYUYHBIN WIIM KPaeBEAICCKUI
My3eil).

Tema 3. OpranusMbl 4 OKpY KaloLIas cpeaa.



OKojorus Kak Hayka. 3ajaud M pas3fenbl JKOJOTMU. MeTolbl HKOJIOTMYECKUX HCCIIEI0BaHUM.
DKOJI0rH4ecKkoe MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl 0OMTaHUSI OPraHU3MOB: BO/IHAs, HA3€MHO-BO3/YIIIHAs, [IOYBEHHAs!, BHYyTPHOPTaHU3MEHHASI.

Oxonornueckue ¢akrtopsl. Kinaccudukanus sxomorndecknx (HakTopoB: aOMOTHUECKUE, OMOTHYECKUE U
aHTpoOIOreHHbIe. JlefCTBIE IKOIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AOuoTtndeckue (aKToOphl: CBET, TeMmIepaTypa, BiaxHoCcTh. dortomepuoausm. IIpucnocobnenus
OpPraHU3MOB K JIeHCcTBUIO abnoTHYEeCKUX (PakTOpoB. bronornyeckre puTMsl.

buotnueckue paxTopsl. Buasl OMoTHYECKHX B3aMMOICUCTBHI: KOHKYPEHIIHS, XUIITHUIECTBO, CHMONO03 1
ero ¢opmbl. [lapazutusMm, koomepauus, MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAaHCTBO, HAXJIEOHUYECTBO).
AMeHcanM3M, HEUTpaiau3M. 3Hau€HHE OMOTHYECKHX B3aUMOJCUCTBUU Il CYIIECTBOBAHHS OPTaHU3MOB B
HNPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU Momyisiuu. OCHOBHBIE IOKa3aTeld MOMYJSIUUA: YUCICHHOCTD,
IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpanus. JMHaMUKa YUCIEHHOCTH MONYJALHMA U €€
perysiius.

JdeMoHcTpanum:

[Toptpetsr: A. I'ymGonpar, K. @. Pynse, O. ['exkens.

Tabmumer u  cxembl: kapta «[lpupomnpie 30HBI 3emum», «Cpenbl O0OWUTaHUS OPTraHU3MOBY,
«Dotonepuoansm», «llomynauun», «3aKOHOMEPHOCTH pOCTAa YMCICHHOCTH MOMYyJAUUA HHPY30pUU-
Typenbkny, «[IuieBsie nenm.

JlabopaTopHble 1 IpaKTHYeCKUEe PadoThI:

JlaGopatopHnas padorta Ne 3. «Mopdonoruueckie 0COOEHHOCTH PACTEHUI U3 pa3HBIX MECT OOUTAHU.

JlabopaTtopHas pabota Ne 4. «BnusiHME cBeTa Ha POCT M PA3BUTHE YEPEHKOB KOJICYCa.

[TpakTudeckas padora Ne 2. «Iloac4€T IIIOTHOCTH MOMYJISAIMNA Pa3HBIX BUAOB PACTCHUN.

Tema 4. CooO1ecTBa # 3K0JIOrHYECKHE CUCTEMBI.

CoobmiecTBO opraHu3mMoB — OuorneHo3. CTpyKkTypsl OHOIIEHO3a: BMJOBas, IPOCTPAHCTBEHHA,
Tpouueckas (numesas). Buasi-nomuHanTsl. CBA3M B OMOIIEHO3E.

Okonornyeckue cuctemsl (3kocuctemsl). [lonstue 06 sxocucreme u OuoreoneHoze. OyHKIIMOHATBHBIE
KOMITOHEHTBI DKOCUCTEMBI: MPOIYLIEHThI, KOHCYMEHTHI, pelylleHTbl. KpyroBopoT BeUIecTB ¥ MOTOK YHEPTHH B
skocucteme. Tpoduueckue (MUIIEeBbIE) YPOBHU dKOocUcTeMbl. [InieBsie enu u cetu. OCHOBHBIE MOKa3aTeIN
AKOCHCTEMBI: OMoMacca, MPOAYKIMs. DKOJOTMYECKHWe MUPaMHIbL: MPOIYKIMH, YUCICHHOCTH, OMOMAacCHI.
CBolicTBa DKOCUCTEM: YCTONUHUBOCTD, CAMOpETyYJIsiLus, pa3BuTHe. CyKieccusl.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMAa XBOMHOTO WJIM HIMPOKOIUCTBEHHOTO
jeca.

AHTpONOreHHbIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOosKocucTeMbl. bruonornueckoe u X039HCTBEHHOE
3HAYEHUE arpodKOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpasue kak daktop ycroitunBoctr 3KocucteM. CoxpaHeHne OMOJIOTHYECKOTO pa3HOOOpa3us
Ha 3eMIIe.

Yuenue B. U. Bepnaackoro o 6nocepe. ['panuiisl, coctaB u cTpykTypa 6nocdepsl. )KuBoe BenecTso u
ero pyukuuu. OcobeHHocT 6rochepsl Kak rIo0aTbHON SKOCUCTEMBI. [[luHaMIYecKkoe paBHOBECHE U 0OpaTHas
CBs3b B OMocdepe.

KpyroBopoTsl BemiecTB MU OMOT€OXMMHMYECKHE IMKIIBI 3JIEMEHTOB (YIJIepoja, a30Ta). 30HAIbHOCTh
ounocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoeuectBo B Omochepe 3emmn. AHTpomoreHHble H3MeHeHHss B Ouocdepe. [mobanbHbIE
AKOJIOTMYECKHE TPOOIIEMBI.

Cocy1ecTBoBaHUE MPUPOIBI U yesioBeuecTBa. CoxpaHeHne OnopazHooOpa3us Kak OCHOBA YCTOWYMBOCTH
6uocdepsl. OCHOBa pallMOHATILHOTO YIPABIECHUS PUPOIHBIMU PECYpCaMu U UX UCIONIb30BaHue. JlocTikeHus
OMOJIOTUH U OXpaHa MPUPOJIBI.

JdemoHcTpaumnu:

IToprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpsl u cxemsl: «lIumesbie nenu», «buoneHos: cocras u cTpykrypay», «lIpupoaHsie cooduiecTBay,
«llernu nmutanusy, « IKoJIOrUIEcKas mupaMuay, «bruocdepa u yenoBek», « IKOCHCTEMa MTUPOKOIUCTBEHHOTO



Jeca», «KocucTeMa XBOMHOIO Jieca», «bruomneno3 Bogoémay, «ArpoueHos», «IIpumepHble aHTPOIIOTeHHbIE
BOS}IGﬁCTBI/Iﬂ Ha IpUupoay», «BaxHenne NCTOYHUKH 3arpsA3HCHHA BO31yXa U I'PYHTOBBIX BOI», «ITouBa —
Ba)KHEHUIIasg cocTapistomas ouochepsn», «DakTopsl nerpaganuu nousy», «IlapaukoBslii 3¢ dexT», «PakTopbl
paZiMoaKkTUBHOTO 3arpsizHeHus: 6uocheprl», «OO0mas cTpykrypa 6uocheprr», «PacnpoctpaHeHue XU3HH B
ouocdepe», «O30HOBBIN 3kpaH Ouocheps», «Kpyrosopor yriepoga B Ouochepe», «KpyroBopor azora B
pUpOIE.

Ob6opynoBanue: Mopenb-anuinkanusi  «Tunmuunele  OuoneHo3bl», repOapuil  «PacTuTenbHbIe
coobmiecTBay, KouleKiuu «buomeHos3», «BpeanTenn BaXKHEHIINX CEIBCKOXO3SHCTBEHHBIX KYJIbTYP»,
repOapuM 1 KOJUIEKIIMY PACTCHUN U )KUBOTHBIX, PUHAJIEKAIIUE K Pa3HBIM SKOJIOTUUYECKUM TPYIIIaM OJHOTO

Buja, Kpacnas xuura Poccuiickoit denepannu, n300pakeHus OXpaHsIeMbIX BUIOB PACTEHUHN U )KUBOTHbIX.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'TH HA BA30-
BOM YPOBHE CPEJHET'O OBIIIEI'O OBPA3OBAHMUA

Cormacao ®I'OC COO, ycrtanaBauBarTCS TpPeOOBaHHUS K pe3yibTaTaM OCBOEHHUS OOYYarOIIMMUCS
IpOTpaMM CpeHero o0IIero 00pa30BaHus: JNYHOCTHBIM, METAIIPEAMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pEe3yJbTaTOB OCBOEHUS INpeaMeTa «buojorus» BbIAEIEHBI CIEIYIOIINE
COCTABJISAIOLIME: OCO3HAHHE OO0YYAIOIUMHCA POCCUHCKOM TIpakJaHCKOM MIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEILBHOCTH M CaMOONPEICNCHUIO, HAJIMYhe MOTHBAIMU K OOY4YeHHIO OHMOJIOTHH,
LIEJICHANPABIEHHOE pa3BUTHE BHYTPEHHMX YOEXKIEHMH JMYHOCTM Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKHX TPAJAULUI pa3BUTHS OMOJOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS
PYKOBOJCTBOBATbCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH, IPHUCYIIMMH CHCTEME
OMOJIOTHYECKOTO 00pa30BaHUs, HAJIMYHE HKOJOTHYECKOTO IMPABOCO3HAHUS, CHOCOOHOCTH CTaBUTh LENIH U
CTPOMTD KU3HEHHBIC IIJIaHBbI.

JlnuHOCTHBIE pe3yJbTaThl OCBOCHMS INpeaMera «bHomorus» AOCTHraroTcsi B €IUHCTBE Y4eOHOH W
BOCIIMTATEIbHONW JACATEIBHOCTH B COOTBETCTBHUM C TPAJULUOHHBIMM POCCHHCKMMH COLIMOKYJIBTYPHBIMH,
UCTOPUYECKHMHU U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMHE B OOIIECTBE MPAaBUIAMU M HOPMaMH
MOBEJCHUS M CIOCOOCTBYIOT IIpPOLECCaM CaMOIIO3HAHMs, CaMOBOCIHMTAHUS U CaMOpa3BUTHS, Pa3BUTUS
BHYTPEHHEH NO3UIMM JUYHOCTH, MATPUOTU3MA, YBAXKEHMUS K 3aKOHY M IMPABOMNOPSAKY, YEIOBEKY TpyAa H
CTaplleMy IIOKOJIEHHUIO, B3aUMHOIO YBA)XKCHHUS, OEpEeXKHOro OTHOUIEHUS K KYyJbTYPHOMY HAcIEIUI0 U
TpaauLKsIM MHOTOHAMOHAJIBHOTO Hapoaa Pocculickoint denepannu, NpUpoae U OKpYKarollen cpeie.

JINYHOCTHBIE pe3yNbTaThl OCBOEHHsI Y4eOHOro IpeameTa «buoaorus» JOKHBI OTpaXkaTb TOTOBHOCTb U
CIIOCOOHOCTh O0YyYaroImuXcs PYKOBOACTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMENH JHYHOCTH,
CHUCTEMOH LEHHOCTHBIX OpUEHTALMH, TO3UTUBHBIX BHYTPEHHMX YyO€XIEHHH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM LIEHHOCTSIM POCCUIICKOT0 00IIECTBa, PACHIMPEHHE KU3HEHHOTO OIIBITA U ONBITA JESTEILHOCTH
B IIPOLIECCE pean3alii OCHOBHBIX HAIIPaBJICHUN BOCIIMTATEIbHON JACSITEIBHOCTH, B TOM YHCJIE B YaCTH!

1) rpamaaHCKOr0 BOCIUTAHMS

C(OPMHUPOBAHHOCTh T'PAXKAAHCKOW MO3MLUU OOYdYaAIOUIErocs KaKk aKTMBHOTO U OTBETCTBEHHOI'O 4JIEHA
POCCUICKOTO O0IIIeCTBA;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOH NEATENHOCTH HPU CO3/JAaHUHM Y4YEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U M03HABaTEIbHbBIX 3a/a4, BHIIIOJHEHUN OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTH OTPEAESITh COOCTBEHHYIO TO3ULIMIO 110 OTHOILIEHHIO K SBJICHUSM COBPEMEHHOM XU3HHU U
OOBSACHATH €€;

YMEHHUE YUYHUTHIBaTh B CBOMX JEHCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOI'O B3aWMOJCHCTBHUS JIOAEH C
pa3sHbBIMU YOEXKAECHUSAMH, KyJIbTYPHBIMHU LIEHHOCTSIMU U COLMAJIBHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B MPOIIECCE COBMECTHOT'O BBHITIOJHEHUS Y4E€OHBIX, TO3HABATEIbHBIX U
UCCIIEI0BATENbCKUX 3a/]ay, YBaXXUTEIBHOTO OTHOIIEHUS! K MHEHUIO ONIIOHEHTOB IPHU OOCYKAECHUU CIIOPHBIX
BOIPOCOB OMOJIOTHUYECKOTO COJIEPKAHMUS;

TOTOBHOCTb K T'YMaHUTapHON M BOJIOHTEPCKOU NEATECIIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

C(OPMHUPOBAHHOCTb POCCUMCKON IpakJaHCKOW MIEHTUYHOCTH, NMATPUOTU3MA, YBAKEHHS K CBOEMY
HapoJy, 4yBCTBA OTBETCTBEHHOCTH Iepes PoauHOM, ropocTu 3a CBOM Kpal, cBOX PonuHy, CBON S3BIK U
KyJIbTYPY, IPOIJIOE U HACTOSALIEE MHOTOHALIMOHAIBHOTrO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLUEHUE K IPHUPOJHOMY HACJIEIUIO U NMaMATHUKAM IPHUPOJBI, TOCTHXEeHUsIM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYIE;

CMOCOOHOCTH OLEHUBATDH BKJIAJ POCCUHCKUX YUEHBIX B CTAHOBIICHHE U Pa3BUTHE OMOJIOTUH, TOHUMAHUS
3HA4Y€HUs1 OMOJIOTUH B ITO3HAHUU 3aKOHOB IPUPO/BI, B )KHM3HH YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

uzeliHas yoex IEHHOCTh, TOTOBHOCTD K CIIY>KEHUIO U 3aiuTe OTeuecTBa, OTBETCTBEHHOCTh 32 €ro CyI50Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE NYXOBHBIX LIEHHOCTEN POCCUICKOr0 HapOaa;

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, ITHYECKOI0 MIOBECHUS;



CIIOCOOHOCTH OIICHHBATh CUTYAIIMIO M IPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTHPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUNBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POIUTEINISIM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO TPHUHSTHUS
LIEHHOCTEN CEMENHOM )KM3HU B COOTBETCTBUU C TPAIULUSIMHU HapoaoB Poccuu;

4) 3cTeTUYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUYasi 3CTETHUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA,
CropTa, TpyJa, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMAHHUE SMOIIMOHAIBHOTO BO3/IEUCTBUS KUBOM MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXEHUIO B Pa3HBIX BHJIaX HCKYCCTBa, CTPEMJICHHE NPOSBIATH KayecTBa
TBOPYECKOH JINUHOCTH;

5) ¢usnueckoro BocnuTaHus, (GopMHPOBAHMS KYJbTYPbl 3[A0POBbSI U 3MOLMOHAJIBLHOIO
Os1aromosty4ms:

MMOHUMAaHUE W pean3alus 3J0pOBOro U 6e30macHOro o0pasa *KU3HM (310pOBOE MUTAaHUE, COOJI0ICHNE
TUTUEHUYECKNX MPaBUI U HOPM, COANaHCHPOBAHHBIN PEXHUM 3aHATHH U OTIbIXa, peryispHas (usmdeckas
aKTUBHOCTb), O€PEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUSI K COOCTBEHHOMY (pH3ndeckoMy u
MICUXUYECKOMY 370POBBIO;

MOHUMAHWE IIEHHOCTU TMPaBWI HHAMBUAYATBHOTO M KOJUIEKTUBHOTO OE€30IMacCHOTO TOBEICHHS B
CUTYAIMX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS alKOTOJisA, HAPKOTHKOB,
KypeHHs);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTH K TPYIY, OCO3HAHHE IIEHHOCTH MacTepPCTBa, TPYI0TIO0HE;

TOTOBHOCTH K aKTUBHOM JI€ITEILHOCTH TEXHOJIOTUYECKON U COLIMAIbHON HANIPAaBICHHOCTH, CTIOCOOHOCTh
MHULIUUPOBATH, TUIAHUPOBATH U CAMOCTOSITENIBHO BBIMIOJIHATH TAKYIO A€ TENbHOCTD;

WHTEpEC K pa3nuuHbiM chepaM mpodecCHOHATBHOW AESITEIIbHOCTH, YMEHHE COBEPIIaTh OCO3HAHHBIM
BbIOOD Oynymiel mpoecCuu U peain30BbIBaTh COOCTBEHHBIE )KMU3HEHHBIE TIIIAHBI,

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA MIPOTSHKEHUN BCEH JKU3HMU;

7) 3K0JIOTMYECKOr0 BOCTIMTAHUS:

AKOJIOTUYECKU 11eTIeCO00pa3HOe OTHOIICHUE K MPHUPOJAEC KaK MCTOYHHKY JKM3HU Ha 3emiie, OCHOBE €&
CYILIECTBOBAHMS;

MOBBIIICHHE YPOBHS JKOJOTMUYECKOW KYJIBTYphI: MPUOOPETEHHE ONBITA TJIAHUPOBAHHS MOCTYNKOB U
OLICHKH X BO3MO>KHBIX TIOCIIEICTBUN JIsl OKPYXKAIOLEH CPebl;

OCO3HaHUE TII00ATILHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U MyTeH UX PEIICHHUS;

CIIOCOOHOCTH UCIONB30BaTh MPHOOpPETaEMBbIe MPU U3YYCHUH OUOJIOTUH 3HAHUS U YMEHHUS MPU PEIICHUN
po0JIeM, CBSI3aHHBIX C PAIIMOHAIBHBIM MPUPOIOTIONB30BaHIEM (COOII0ICHUE TIPABIII TIOBEICHHS B TIPUPOJIE,
HAIPaBIIEHHBIX HA COXpAaHEHUE PAaBHOBECHS B DKOCHCTEMAX, OXpaHy BUIOB, SKOCUCTEM, OHochepsl);

AKTUBHOE HENPUATHE JEHWCTBHM, IPUHOCALIMX BpEI OKPYKAIOIIEH NPUPOIHON Cpene, yMEHHe
MPOTHO3UPOBATh HEONArONPHUATHBIE OSKOJOTHYECKHE TMOCIHEACTBHS MPEANPUHUMAEMbIX JCUCTBUIA U
Mpea0TBpamiaTh ux;

HaJu4he Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHUS, HKOJIOTHYECKON KYJIbTYpbl, ONBITA JAESITEIbHOCTU
9KOJIOTUYECKON HANpPaBICHHOCTH, YMEHUSI PyKOBOJACTBOBATHCS UMH B MO3HABATEIHLHON, KOMMYHUKATHBHOM U
COLIMAIIBHOM TMPAaKTUKE, TOTOBHOCTHM K YYacTUIO B MPAKTHYECKON JEATEIBHOCTH HKOJIOTHYECKOMN
HaIpaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYyKU U
OOIIIECTBEHHO! MPAKTHKU, OCHOBAaHHOTO Ha JUAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MHPE;

COBEPILICHCTBOBAHUE SA3BIKOBOM M UWTATEIbCKOM KYJIBTYphl KaK CpEACTBA B3aUMOJACHCTBUS MEXIY
JIFOJIEMU U TIO3HAHUSI MUPA;

MOHMMaHKEe crenu(UKy OMOJIOTHHN KaK HAayKH, OCO3HaHUS €€ ponlu B ()OPMUPOBAHUU PAIIMOHATHLHOTO
HAay4YHOTO MBIIIUICHHS, CO3JaHUM IIEJIOCTHOTO TPEACTaBIEHUsS 00 OKpyXKalolmeM MHUpE KaK O EeIUHCTBE
MIPUPOJIbI, YeTIOBEKA U 00IIeCTBa, B TO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH U PEeIIeHUH MPOOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS;



yOeXAEHHOCTh B 3HAYMMOCTH OMOJIOTHH [l COBPEMEHHOM IUBUIU3AIMU: 00eCTIeYeHHsI HOBOTO YPOBHSI
Pa3BUTHSI MEIUIIMHBI, CO3/IAHNUE TIEPCTICKTUBHBIX OMOTEXHOJIOTHH, CTIOCOOHBIX PeIIaTh PeCypCHBIC MPOOIeMbI
pa3BUTHS YEJIOBEYECTBA, MOMCKA MyTEH BBIXOJA M3 TIOOANBHBIX IKOJIOTUYECKUX MpoOIeM u obecreueHUs
mepexoja K YCTOMYMBOMY pPAa3BUTHIO, PAIMOHAILHOMY HCIOJB30BAHUIO TPHUPOJIHBIX PECYpCOB U
(hOpMUPOBAHHIO HOBBIX CTAaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHUH OMOJOTMYECKHX 3HAHUW B IIEJISIX TMOBBIIICHUSI OOIIEH KYyJIbTYpHI,
€CTECTBEHHO-HAYYHON TPaMOTHOCTH, KaK COCTaBHOW 4YacTH (DYHKIMOHAIBLHOW T'PAaMOTHOCTH OOyYarolIuXcs,
dhopmupyeMoit ipu U3yueHUu OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB TO3HAHUSA, HCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHU
WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [UJI1 aHajdu3a M OOBSACHEHHS SIBIICHUM OKpPYXAIOIIEr0o MHUpa |
MPOUCXOSAIMINX B HEM U3MEHEHUI, yMEHHE JeNlaTh 00OCHOBAaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB U
MMEIOIIMXCS TAHHBIX C HEJBI0 MOTYYEHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENTLHO HCIIOJIb30BaTh OHONOTHYECKUE 3HAHUS JJIs pelIeHus mnpodiieM B
peabHBIX KU3HEHHBIX CUTYaIIUSX;

OCO3HaHUE IIEHHOCTH HAyYHOM JIeATeIbHOCTH, TOTOBHOCTh OCYHIECTBJISATH MPOEKTHYIO U
HCCIIEI0BATENIbCKYIO ACSITEIHbHOCTh HHIMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HEIMpPEephIBHOMY OOpa30BaHHIO M CamMOOOpa30BaHUIO, K aKTHUBHOMY
MOJIYYEHUIO HOBBIX 3HAHUM 110 OMOJIOTHU B COOTBETCTBUU C )KM3HEHHBIMHU TOTPEOHOCTSIMHU.

METANPEIJMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHUS YUEOHOTro mpeaMera «buoorusy BKIIOYAIOT: 3HAYUMBIE IS
(bopMUPOBaHUS MHPOBO33PEHHS OO0YUYaIOIIUXCS MEXKIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIleHayYHbIe
MOHSTHS, OTpaXAlolue IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEUU(PUKY METOJIOB TO3HAHUSA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, dHEPTHUs, SIBICHHUE, MPOIIECC, CUCTEMA, HAYYHBIA (axT,
MIPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, UCCIIEIOBAaHUE, HAOIIOICHUE, U3MEPEHHE, SKCTICPUMEHT
U JpYTuX), yYHHUBEpCalbHbIE Yy4eOHbIE NeWCTBUs (TIO3HABATENbHBIE, KOMMYHHMKATHBHBIC, PETYISTHUBHBIC),
obOecrieunBaronie  GopmupoBanre (GyHKIMOHATBHOM TPAMOTHOCTH UM COIMAIBHOM  KOMIIETEHIIUU
oOydaromuxcs, CHOCOOHOCTh  OOY4YalOIIMXCSl ~ WCHONB30BaTh  OCBOCHHBIE  MEKIUCIHMILTHHAPHEIE,
MHPOBO33PECHUYECKHE 3HAHUS U YHHBEPCAJIbHBbIC Y4YeOHBbIC JCHCTBUS B IO3HABATEIHHOM W COLMAIBHOUN
MIpaKTHUKE.

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUSI IMPOTPAMMBI CPEIHEro OO0IIero 00pa30BaHUS BKIIIOYAIOT
OCBOGHHE OOYyYalOUIUMHCS  MEXKIPEIMETHBIX TIOHATHH W  YHUBEPCAIBHBIX  Yy4YeOHBIX  JIEHCTBUI
(mo3HaBaTeabHbIC, KOMMYHHKATUBHBIC, PETYJISITUBHBIC):

OByaieHHe YHUBEPCAJbHBIMH Y4eOHBIMH NO3HABATEIbHBIMY /I€/iCTBUSIMH

1) 6a3oBble JIOrHYecKue AeiCTBUSA:

CaMOCTOSTENEHO (POPMYTUPOBATH M AKTYaJIHM3UPOBATH IPOOIIEMY, pacCMaTpUBaATh €€ BCECTOPOHHE;

WCIIOJIH30BATh MPU OCBOCHHUH 3HAHHUM MPUEMBI JIOTHYECKOTO MBIIUICHHS (aHAIN3a, CHHTE3a, CPAaBHEHUS,
KiaccuduKanuu, 0000IIeHus), PAaCKPbIBATh CMBICI OMOJIOTMUYECKUX TMOHITHHA (BBIACHATH MUX XapaKTEpHbBIE
MPU3HAKH, YCTAHABIIUBATH CBSI3H C IPYTUMHU MTOHSATHSIMH);

ONpeNeATh LETu JeATEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HMX JIOCTHKEHHUS, COOTHOCUTH
pe3yIbTaThI JEATETLHOCTH C MIOCTABJICHHBIMU TEJISIMU;

MCIONIb30BaTh OMOIOTHUECKHUE TTOHITHS [l 00bICHEHUS ()aKTOB U SIBJICHU KUBOW MPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCyXkAcHUs (MHAYKTUBHBIC, JCIYKTUBHBIC, [0 aHAJOTWH), BBISBIATH
3aKOHOMEPHOCTH U TTPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSX, (DOPMYIHPOBATH BHIBOBI M 3aKIIOUCHHUS,

MIPUMEHSATh CXEMHO-MOJIETIbHBIE CPEJICTBA JIJISl TIPEICTABIICHUSI CYIIIECTBEHHBIX CBS3€H M OTHOIICHUN B
M3y4aeMbIX OMOJIOTHYECKUX OOBEKTax, a TakKe MPOTUBOPEUYHIl Pa3sHOTO POJa, BBIBICHHBIX B Pa3IUYHBIX
WH()OPMAIMOHHBIX UCTOYHHUKAX;

paszpabaThiBaTh TIUJIaH pEIIEHUS MPOoOJeMbl C YYETOM aHaiM3a HMMEIOIIMXCS MaTepUaabHBIX |
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B ACSATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIEJISIM, OLIEHUBATh PUCKU
IMOCJIC/ICTBUI IEATCILHOCTH;

KOOPJMHHUPOBATh U BBIMOJHATH Pa0OTy B YCIOBHUSX PEATbHOTO, BUPTYAIbHOTO M KOMOMHMPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPH PEIICHUH KU3HEHHBIX MPOOIeM.



2) 0a3oBbIe HcCIeI0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMHM y4e€OHO-HCCIIEOBATENbCKON U MPOEKTHOW AESITEIbHOCTH, HaBBIKAMU pPa3pelICHUS
npo6iaeM, cocoOOHOCThI0 M TOTOBHOCTBIO K CAaMOCTOSITEIbHOMY IOMCKY METOAOB PELICHUs MPAKTHUYECKUX
3aJ1a4, IPUMEHEHHUIO Pa3IMYHbIX METOI0OB IMO3HAHUS;

UCIIOJIb30BaTh PA3JINYHbIE BUIBI JCSATEIBHOCTH IO IMOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIpETAIH,
peoOpa30BaHUIO ¥ MPUMEHEHHUIO B YU€OHBIX CUTYAIUsIX, B TOM YHUCJIE IPU CO3AaHUU YYE€OHBIX U COI[MAJIbHBIX
IIPOEKTOB;

(GbopMHpPOBATh HAY4HBIN TUI MBILIUICHUS, BIaJAETh HAYYHON TEPMHUHOJIOIMEN, KIIFOUEBbIMU MOHATUSAMU U
METOJAaMU;

CTaBUTh U (OPMYJIMPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTENbHOM JEATENBHOCTH U >KU3HEHHBIX
CUTYyallUsX;

BBISIBJISTh TNPUYMHHO-CIEACTBEHHBIE CBSI3M M AaKTyaJU3UpOBaTh 3ajady, BBIIBUTaTb THUIOTE3Yy €&
peleHusl, HAXOAUTh apryMEHThI JUIs JI0Ka3aTeIbCTBA CBOMX YTBEPXKACHUI, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAJM3UPOBaTh MOJYYEHHbIE B XOJ€ pEIICHUs 3aJadd pe3yibTaThl, KPUTHUYECKH OLEHHMBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHNE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;

OCYIIECTBIISITh  LI€JICHANpPABICHHBIA IOUCK IEpeHoca CpPeACTB U CcIocoOOB  JEHCTBUS B
poeCCUOHATIBHYIO CPELY;

YMETh IEPEHOCUTH 3HAaHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX YUEOHbBIX MPEIMETOB;

BBIIBUTaTh HOBBIE UJIEH, MTPEIIaraTh OpUrHHaIbHbIE TIOJXObl M PEIIEHUS, CTABUTH TPOOJIEMBI U 3a]]auH,
JIOMYCKAIOIMe albTepHATUBHBIC PEIICHUS.

3) padora ¢ undopmanueii:

OPHEHTUPOBATbCA B PA3JIUYHBIX HCTOYHHMKAX HHPOpManuu (TekcTe ydeOHOro mnocoOusi, Hay4dHO-
MOMYJISIPHON JuTepaType, OMOJIOTMYECKUX CIIOBAapsAX M CIHPABOYHUKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B
WuTepHeTe), aHanM3upoBaTh HH(GOPMALIMIO PAa3IMYHBIX BUI0B U ()OPM NpECTaBICHUS, KPUTUYECKH OLICHUBATh
e€ I0OCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(dbopMyaMpOBaTh 3alpOChl U MPUMEHATHh pa3IMyHble METOABI IPU MOUCKE U OTOOpe OMOIOTHYECKOM
nH(popMaluu, He0OXO0AUMOM /1JIs1 BBITIOJIHEHUS yUeOHBIX 3a/1a4;

npuoOperaTh OIIBIT UCIOJIb30BAHUS MH(POPMALIMOHHO-KOMMYHHUKAaTUBHBIX TEXHOJIOT U,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHMSI PA3IMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHMaJbHYIO (OpMy TpeAcTaBiIeHUs OHoNoruyeckod uHpopManuu
(cxembl, rpauKH, JUarpamMmbl, TAOIHIIbI, PUCYHKH U JPYroe);

UCMOJIb30BaTh HAYYHBIH S3bIK B KauyecTBE CpelCcTBa NMpH paboTe ¢ Ouojormueckoil mHpopmanuei:
NPUMEHATh XUMHUYECKHE, (PU3MUYECKHMEe M MaTeMaTUYecKue 3HAaKM M CHUMBOJBI, (OopMyIbl, abOpeBHATypYy,
HOMEHKJIaTypy, UCTOJIb30BaTh U MIPeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPE/ICTBA HATJIATHOCTH;

BJIQJIETh HABbIKAMHU PpACIO3HABaHUS U 3alIMTHl HHQOpMAIMK, HH(OOPMALMOHHONW O€30MacHOCTH
JIMYHOCTH.

OgiaieHHe YHUBePCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

1) oOmenue:

OCYIIECTBIISATh KOMMYHHUKAIIUU BO BCEX Cepax KU3HU, aKTUBHO Yy4aCTBOBATh B IMAJIOTe UJIU IUCKYCCUU
[0 CYyIIECTBY 0OcyxgaeMoil TeMmbl (YMEHHME 3a/laBaThb BOIPOCHI, BBICKA3bIBATh CYKICHHUS OTHOCHTEIBHO
BBITIOJTHEHUSI TIPEIaraéMo 3a7iauu, yUUThIBaTh HHTEPECHl U COTIACOBAHHOCTD MO3HUIIMNA IPYTUX YYACTHUKOB
JMajora Wil AUCKYCCHH);

pacrnio3HaBaTh HeBepOaibHbIE CpeACTBa OOIIEHMs, IOHMMAaTh 3HAUEHUE COLMAIBHBIX 3HAKOB,
NPEANOCHIIIOK BOBHUKHOBEHUS! KOHMIMKTHBIX CUTYallMi, YMETh CMATYaTh KOH(QIIMKTBHI U BECTH EPErOBOPHI;

BJIA/IETh PA3IIMYHBIMU CIIOCOOaMU OOLIEHUS U B3aMMOJEHCTBUSI, TOHUMATh HAMEPEHUs APYTUX JIIOJEH,
NPOSIBIIATh YBAKUTEIbHOE OTHOLIEHHE K COOECeHHKY M B KOpPpPeKTHOW (opme (GopMynHpoBaTh CBOU
BO3Pa)KEHUS;

Pa3BEPHYTO U JJIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHas1 1eATeJIbHOCTD:



MIOHUMAaTh U HCIOJIb30BaTh NMPEUMYILECTBA KOMAHIHOW M MHIUBUAYaJbHOW pabOThl NMpPU pPELICHUU
OMoIorHuecKoi mpooseMbl, 000CHOBBIBATh HEOOXOUMOCTh PUMEHEHHS TPYNIOBBIX (OPM B3aUMOJCHCTBUS
IIPY pelIeHnu y4eOHOH 3a1a4H;

BbIOMpATh TEMATUKY U METOJbl COBMECTHBIX NEHCTBUI C YYETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KIOT0 WIECHA KOJJIEKTUBA;

MPUHUMATDH II€JI1 COBMECTHOW JAEATEeIbHOCTH, OPraHU30BBIBATh U KOOPJAMHUPOBATH JIEHCTBUS MO €€
JOCTH)KEHHIO: COCTAaBJIATh IUIAaH JNCHCTBUHM, pacHpelensTh poJid ¢ y4€TOM MHEHHUM YYacTHUKOB, 0OCYXIaTbh
pe3yJIbTaThl COBMECTHOM pabOThI;

OLIEHMBATh KayeCTBO CBOEr0 BKJIaJa M KaXJIOI0 YYAaCTHHUKAa KOMaHIbl B OOWIMI pe3yibTaT o
pa3paboTaHHBIM KPUTEPUSIM;

IIpeyiaraTb HOBBIE IIPOEKTHI, OLIEHUBATh MJIEU C MO3UIMHM HOBHU3HBI, OPUTMHAIBHOCTH, IPAKTHYECKON
3HAYUMOCTH;

OCYILIECTBIIATH NO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3JIMYHBIX CUTYaLUsX, IPOSIBIIATH TBOPUYECTBO
1 BooOpaxxeHue, ObITh MHUIIUATUBHBIM.

OgnajgeHne yHHMBePCAJbHBIMHU PeryITHBHBIMH JCHCTBUSIMH:

1) camoopranuszanus:

UCMOJIb30BaTh OMOJIOrMYECKUE 3HAHUSI JJIs BBISIBIICHUS MTPOOJIEM U MX PELLICHHS B )KU3HEHHBIX M y4EOHBIX
CUTYyalUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUII Ie/IeBble U CMBICIOBBIC YCTAHOBKH B CBOMX JIEMCTBUAX U
MOCTYIIKaX 10 OTHOILIEHUIO K KUBOU NMPUPOJE, CBOEMY 3/I0POBBIO U 3[J0POBBIO OKPYIKAIOIINX;

CaMOCTOSITENIbHO OCYILECTBIISATh I103HABATEIbHYIO JAEATENbHOCTh, BBIABIATH NPOOJIEMbI, CTaBUTh U
(dbopMyMpoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN JAESITEIbHOCTU U )KU3HEHHBIX CUTYalIUAX;

CaMOCTOSITEJIbHO COCTaBJIATh IJIaH pelIeHus IpoOIeMbl ¢ Y4ETOM UMEIOLINXCS PECypCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEIIIOYTECHUI;

JlaBaTh OLIEHKY HOBBIM CUTYyalLUsIM;

paciupsaTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEINOUYTEHUH;

JieNlaTh OCO3HAHHBIN BHIOOD, apIryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHHBATh NPUOOPETEHHBIN OIIBIT;

CIOcoOCTBOBaTh (DOPMUPOBAHHUIO U TPOSBICHUIO MIMPOKOH 3PYAMLMHU B Pa3HbIX O00JACTIX 3HAHMUH,
MIOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATH COOTBETCTBHE
pE3yJIBTATOB LIEIAM;

BJIaJIETh HABbIKAMU II03HABATENIbHOM pe(aeKcuu Kak OCO3HaHMsI COBEpIIAeMbIX JCHCTBUM H
MBICIMTENBHBIX MPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHHM, MCHOJIB30BATh NMPUEMBI pe(IEKCUM ISl OLIEHKU
CUTYyalluH, BBIOOpA BEPHOT'O PELICHMUS;

YMETb OLICHUBAaTh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX MPU aHAJIU3€ PE3yJIbTaTOB J1€ATEIbHOCTH;

3) npuHsATHE ce0s1 M APYrUX:

MIPUHUMATD ce0sl, MOHUMasi CBOM HEJOCTaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTHUX IPU aHAJIN3€ PE3YJILTATOB IEATEIbHOCTH;

MIpU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OIINOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYTOro YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

IIpenmetnsie pe3ynbTaThl ocBoeHuss OOIT OO0 ¢ yuetom cnenuduku copepkaHus yueOHbIX IPEIMETOB,
OpUEHTHPOBAHbl Ha NMPUMEHEHHE 3HAHUI, YMEHUH M HABBIKOB OOyYarOIIMMHUCA B Y4EOHBIX CHUTyalUsIX M
peabHBIX KU3HEHHBIX YCIOBUSX, a TAKXKE Ha yCIEIHoe 00yUueHHe.

[IpenMeTHbIe pe3ynbTaThl OCBOECHHUS yueOHOro npenmera «buonorus» ¢ 10 knacce NONKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTUH B CCTEME HAyYHOI'O 3HAHUS €CTECTBEHHBIX HayK,
B (popMHpOBaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHMUSI, O BKIIAJE
pOCCUIMCKMX M 3apyOeXHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (DYHKIMOHAIBHOM TI'pPaMOTHOCTH
YeJioBeKa JJisl PelleHus )KU3HEHHbIX 3a/1a4;



YMEHHUE pacKpbIBaTh COJEp)KaHHE OMOJIOIMYECKHX TEPMHHOB M NOHATHUN: )KM3Hb, KJIETKA, OPTaHU3M,
MeTabonu3sM (OOMEH BelIeCTB UM MpeBpallleHue D>SHEpPruu), TIOMeocTa3 (CaMOperyssius), YpOBHEBas
OpraHu3aIys )KUBBIX CUCTEM, CAMOBOCIIPOM3BEIEHHE (PENPOTYKIIHS), HACAEACTBEHHOCTh, U3MEHUYMBOCTh, POCT
U pa3BUTHE;

yMEHUE u3j1araTb OMOJIOrHUECKUe TeOpUH (KIETOUHas!, XpOMOCOMHAsl, MyTallMOHHAsl, IIEHTpajIbHas orMa
MoJIEKYJIsIpHO Ouosnorun), 3akonbl (I. Mennens, T. Moprana, H. 1. BaBuioBa) u yuenus (o ueHTpax
MHOrooOpasust U HPOMCXOXAEHUS KyJbTypHbIX pacteHuit H. M. BaBuiosa), ompenensiTb TrpaHHIBI HX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHUE BJIJIeTh METOJJaMH HayYHOI'O MTO3HAHUS B OMOJIOTUHU: HAOJII0I€HUE U OITMCAHUE JKUBBIX CUCTEM,
MIPOIIECCOB | SIBJICHUH, OpTraHU3alUs U TPOBeIeHNE OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIIBUKCHUE THITOTE3HI,
BBISIBIICHHE 3aBHCHUMOCTU MEXIY HCCIEAyEeMbIMH BEIMYMHAMH, OOBSCHEHHE NOJIYYEHHBIX PpEe3yJIbTaToB,
WCTIOJIb30BaHHBIX HAYUHBIX MMOHITHH, TEOPUI M 3aKOHOB, YMEHUE JIEJIaTh BBIBO/IBI HA OCHOBAHUY TIOJTYYEHHBIX
Pe3yJIbTATOB;

YMEHHE BBIJICIATH CYIIECTBEeHHBIC MPU3HAKN BUPYCOB, KJIETOK MPOKAPHOT M 3YKAPUOT, OJHOKICTOYHBIX
U MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOEHHOCTH MPOILIECCOB: OOMEHA BELIECTB M INPEBPALICHUS SHEPIUU B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOTO M SHEPreTMYecKoro oOMeHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OILIOZ0OTBOPEHMS, PAa3MHOKEHHSI, MHANBUIYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOIeHe3);

YMEHHE MPUMEHATH TOyYCHHBIC 3HAHUS JJIS1 OOBSICHEHHS OMOJIOTHYECKHUX MPOIECCOB M SBICHHUMU, JUIS
NPUHATHS MPAKTUUYECKUX PEIIEHUH B MOBCEJIHEBHOW XU3HU C ILIEJbI0 OOecredeHus: 0e30MacHOCTH CBOETo
3JI0pPOBbSl U 370POBbsSI OKPYXAIOIIMX JIIOJEH, COONIOEHNS HOPM TI'PaMOTHOI'O IOBEACHMSI B OKpY’KaroLIei
NPUPOAHON cpene, MOHMMaHUE HEOOXOAMMOCTH HCIIOJIb30BaHMs JOCTH)KEHUM COBpEMEHHOH Ouojoruu u
OMOTEXHOJIOTUH U1 PallMOHAIBHOTIO IPUPOIOTIOIb30BAHMUS;

YMEHHUE pellaTh 3JIEeMEHTapHble T€HEeTHYeCKHe 3aJayd Ha MOHO- U JAUTHOpPHIHOE CKpellMBaHHE,
CLIETVIEHHOE HAacJIeJOBaHHE, COCTaBJSATh CXE€Mbl MOHOTMOPUAHOIO CKpEIIMBaHUS MJIs MpeICKa3aHUs
HacJleI0BaHMsI TPU3HAKOB y OPraHU3MOB;

yYMEHHE BBINOJHATH JaO0OpAaTOpHbIE W MpaKTUYeCKue padoThl, COONMIONATh MpaBuia IMpu padoTe ¢
y4eOHBIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OILEHHBATH M HMHTEPIPETUPOBATh WH(POPMAINIO OHOJOTHYECKOTO COJCpIKaHUs,
BKJIIOYAIOIYIO TCEBJOHAYYHbIE 3HAHHUS W3 Pa3IUYHBIX HMCTOYHHMKOB (CpelcTBa MaccoBoil MH(popmauuu,
HAYYHO-TIONYJISIPHBIE MaTePHaIbl), STHUECKUE aCTIEKThI COBPEMEHHBIX MCCIICIOBAaHUN B OMOJIOTHUH, MEAHUIINHE,
OMOTEXHOJIOTHU;

YMEHHE CO3/7aBaTh COOCTBEHHBIE NMHCHMEHHBIE W YCTHBIE COOOIIEHUS, 00001ass OMOJIOTHYECKYIO
MH(POPMALIMIO U3 HECKOJIBKUX UCTOUHUKOB, IPAMOTHO MCIOJIb30BaTh MOHATHHHBIN anmapar OMOI0THu.

[IpenMeTHbIe pe3ybTaThl OCBOECHUS yueOHOro npeamera «buonorus» ¢ 11 knacce NONKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTUH B CHCTEME HAyYHOI'O 3HaHUS €CTECTBEHHBIX HayK,
B (hOpPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MUpPA U HAYYHOTO MHPOBO33PEHHS, O BKJIAJIC
pOCCUIMCKMX M 3apyOeXHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIMOHAIBHOM TI'paMOTHOCTH
YeJIoBeKa ISl PEIICHHUS )KU3HEHHBIX 33]1a4;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJOTMYECKUX TEPMUHOB M MOHATHM: B[, MOMYJISLHUs, TeHO(DOH,
ABOJTIOIMSA, JNBIDKYIIUE CHUIIBI ((haKTOPBI) DBOJIOIMH, MPUCIOCOOJICHHOCTh OPraHU3MOB, BHUI000pa3oBaHuUE,
9KOJIOTHYECKUE (PaKTOPBI, IKOCUCTEMA, IPOAYLICHThI, KOHCYMEHTBI, pEAYLICHTHI, LIENH MTUTAHUs], SKOJIOTHIecKast
nupamuja, OuoreoieHos, onocdepa;

yYMEHHUEe u3jaraTb OMOJIOTHYECKHEe TeopuH (IBotoLMOHHAs Teopus Y. JlapBuHa, CUHTeTUYECKast TEOpHUs
9BOJIIOIMHU), 3aKOHBI W 3aKOHOMEPHOCTU (3apojsimeBoro cxonctBa K. M. bapa, uepemoBanusi TiIaBHBIX
HanpasieHuil u nytei sBomorun A. H. CeBepriosa, yuenust o 6uocdepe B. 1. Bepnaackoro), onpenensits
TPaHMIIBI UX TPAMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHUE BJIaJIeTh METOJJaMH HayYHOT'O [TO3HAHUS B OMOJIOTUHU: HAOJII0I€HUE U ONTMCAHUE J)KUBBIX CUCTEM,
MIPOIIECCOB | SIBJICHUH, OpTraHU3alUs U TPOBeIeHNE OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIIBUKECHUE THITOTE3HI,
BBISIBIICHHE 3aBHCHUMOCTU MEXIY HCCIEAyeMbIMH BEIMYMHAMH, OOBSCHEHHE NOJTYYEHHBIX PpEe3yJIbTaToB,
WCTIOJIb30BaHHBIX HAYYHBIX MMOHITUH, TEOPUI M 3aKOHOB, YMEHHE JIEJIaTh BBIBO/IBI HA OCHOBAHUY TIOJTYYEHHBIX
Pe3yJIbTaTOB;

YMEHHE BBIJICISATH CYIIECTBEHHBIC MPU3HAKH CTPOCHHS OMOJIOTHYECKHX OOBEKTOB: BHJIOB, MOIYJISALIUH,
IPOAYLICHTOB, KOHCYMEHTOB, pPEIyLIEHTOB, OMOTEOLIEHO30B U 3KOCHUCTEM, OCOOCHHOCTH MpPOIECCOB:
HACJICJICTBEHHOM  HM3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHA000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBHS HKOJOTHMUECKUX (PaKTOPOB HA OPraHU3MBI, NMEPEHOCA BEIECTB U MOTOKA 3HEPrUH B



HKOCHUCTEMAX, AHTPOIOTEHHBIX H3MEHEHMH B JKOCHUCTEMax CBOEW MECTHOCTH, KpyroBOpOoTa BELIECTB U
OMOreOXUMHYECKUX IIUKIIOB B Ouocdepe;

YMEHHUE NMPUMEHATh MOJyUYeHHbIE 3HAHUSA ISl OOBSICHEHUsI OMOJIOTUYECKUX MPOLIECCOB U SBICHUH, IS
NPUHATHS TPAKTHYECKUX PEIICHUH B TOBCEIHEBHOW JXU3HHU C IEJhI0 O0ecredeHns: 0e30MacHOCTH CBOETO
3JI0POBbSl M 3/0POBBSl OKPY>KAIOUIMX JIO/IeH, COOJIIOJEHUS HOPM I'pPaMOTHOTO IMOBEACHUS B OKpYXarolei
NPUPOIHON cpee, TOHUMaHWe HEOOXOIMMOCTH HCIIOJIb30BAHMS JOCTIKECHHI COBPEMEHHOW OWOJIOTHH ISt
PalMOHAIBLHOTO MPUPOIOTOIb30BAHUS;

YMEHHE pemaTh JJIEMEHTapHbIE OWOJIOTHYECKHE 3aJadd, COCTABJIATH CXEMBI MEPEeHOCa BEUIECTB H
SHEPIUuu B 3KOCUCTeMax (IIeTy MUTaHus);

yYMEHHE BBINOJHATH JaO0OpAaTOpHbIE W MpaKTUYeCKue padoThl, COONMIONATh MpaBuia Mpu paboTe ¢
y4eOHBIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIEHMBATH M HMHTEPIPETUPOBATh WH(POPMAIHIO OHOJOTHYECKOTO COCpIKaHUs,
BKJIIOYAIOIYI0 TCEBJOHAYYHbIE 3HAHHUS W3 Pa3IUYHBIX HMCTOYHMKOB (CpelcTBa MaccoBoil MH(popmanuu,
HAYYHO-TIONYJISIPHBIE MaTepHAIIbl), pACCMATPUBATh TIIO0ATBHBIE SKOJIOTHYECKHE MPOOJIEMBbI COBPEMEHHOCTH,
(bopMHpOBATH IO OTHOILIECHUIO K HUM COOCTBEHHYIO O3UIIUIO;

YMEHHE CO3/aBaTh COOCTBEHHbIE NMHCHbMEHHBIE W YCTHBIE COOOIIEHUS, 00001ass OMOJOTHYECKYIO
MH(POPMALIMIO U3 HECKOJIBKUX UCTOUHUKOB, 'PAMOTHO MCIOJIb30BaTh MOHATUHHBIN anmapar OHMoI0TUu.

Bujabl nesiTeIbHOCTH oﬁyqamumxca, HaNnpaBJCHHbIC HA TOCTHXKCHHUE pe3yJjibTaTa

10 kaacc

Pa3nen Buanl 1esaTeILHOCTH

1. buonorus kak Hayka PackpeiBaTh  comepkaHue TEPMUHOB UM IOHATHM:  Hay4yHOE
MHUPOBO33pEHHE, HAay4yHas KapTHHA MHpa, HAyYHBI METOJH, THUIOTE3a,
TEOpHsI, METOJbl MCCIIEOBAaHUS. XapaKTepU3OBaTh OUOJIOTHIO Kak
HayKy, €€ MECTO U POJb CpeIu JAPYTHX ECTECTBCHHBIX HAyK.
[lepeuncnsaTy pas3nenbl OHONOTHHM B COOTBETCTBHE C OOBEKTaAMH
n3yueHus. Ha3piBaTh BakHEWIIME OTpacin OMOJIOTUYECKUX 3HAHUHN U
3amaun, crosimue nepen ouonorueit XXI B. PackpriBaTh conep:kanue
TEPMHHOB W IIOHATHI: HAy4YHBIM METOJ, METOIBI HCCIICJOBAHHUS.
XapakTepu3oBaTb OCHOBHBIE METOJbl IIO3HAHUS JKUBOM IPUPOJBL:
HaOJI0ICHNE, SKCIIEPUMEHT, OMMCaHUe, W3MEpeHue, Kiaccudukanus,
MOJICIMPOBaHNE, CTATUCTHYECKAs: 00paboTKa TaHHBIX.

2. KuBble cucteMsbl U UX PackpeiBaTh  conep:kaHME TEPMHHOB W IIOHATHHA:  CHCTEMA,
OpTaHM3aIHs OuoJIOrNYecKas CUCTEMa, 3JIEMEHTBI CUCTEMBI, CTPYKTYypa OMOCUCTEMBI,
CBOMCTBa JKMBBIX CHCTEM, OOMEH BEILIECTB, pPa3MHOXEHHE, POCT,
pa3BUTHE, HACIEACTBEHHOCTb, W3MEHUYUBOCTb,  Pa3Ipa)kUMOCTb,
SHEPro3aBUCUMOCTb, YPOBHH OpraHU3alH >KU3HU (OmocucTem).
XapakTepu30BaTh NMPUHLHUIBI OPraHU3AIMM OMOCUCTEM: OTKPBITOCTH,
BBICOKasl  YNOPSJOYEHHOCTb,  CaMOPETYJSILUS,  HEPAPXUYHOCTD.
[lepeuncnsaTe  yHHMBEpcaJbHBIE  CBOWCTBA  JKMBOIO:  €JUHCTBO
XMMHMYECKOTO COCTaBa, Pa3paXuMOCTh, ABHKEHHE, TOMEOCTa3, pOCT U
pa3BUTHE, HaCJIEICTBEHHOCTD, WU3MEHYUBOCTb, IBOJIIOLIMS
(mpucnocobieHne K N3MEHSIOMUMCS ycaoBUsIM). [IpuBoauTs npuMepsl
O6MocHCTEM Pa3HOTO YPOBHS OPraHM3allMM M CPaBHHUBATbH MPOSBICHUS
CBOMCTB KMBOI'O Ha DPa3HBIX YPOBHAX. XapaKTepHU30BaTb OCHOBHBIC
npolecchl, MpoTeKkarolue B OHOcHCTeMax: OOMEH BeLIeCTB H
IIPEBPALICHUE DJHEPIUH, CaMOBOCIIPOM3BEICHHUE, CaMOpPETyYIIALMS,
pasButue. CoOmromaTe mnpaBuia OEpeXHOro OTHOLIEHHS K >KMBOM
pupoe

3. XUMHYECKU COCTAB U PackpriBaTh copepkaHne TEPMUHOB M TIOHSTHINA: 3JIEMEHTHI-OMOTEHBI,
CTPOEHHE KIIETKH MaKpO3JIEMEHThI, MUKPODJIEMEHTHI; MUHEPAJIbHBIE BEIECTBA, MOJIEKYIIa
BOJIbI KaK JTUTIONb, BOJOPOHBIE CBSI3H; THAPOMUIIbHBIE U THIPOPOOHBIE




BelecTBa. Jl0oka3bIBaTh €QUHCTBO JIEMEHTHOIO COCTaBa KakK OJHO U3
CBOMCTB »kHBOr0. PacnpenensiTh XUMUYECKUE JIEMEHTHI 110 IpyIaM B
3aBUCHUMOCTH OT KOJINYECTBEHHOI'O INPEACTABUTEILCTBA B OPraHU3ME;
XapaKTepU30BaTh POJIb OTAEIBHBIX 3JIEMEHTOB. BBIABIATH CBSA3b MEXTY
COCTAaBOM, CTPOEHHEM MOJIEKYJIBl XHMHUYECKOIO COEOUHEHMSI U €ro
¢GbyHKIUsAMU B KiIeTke PackpbiBaTh coliep:kaHne TEPMUHOB U TIOHATHU:
OenKu, MONKUMEpPbl, MOHOMEPbI, AMUHOKHCJIOTHI, NENTUIHAS CBA3b,
MOJIMMIENTH, JIeHaTypalus. XapakTepu3oBaTh O€JIKM Kak Kiacc
OpPraHUYECKUX COEAMHEHHH; KIacCU(PHUIHUPOBATh UX IO CTPOCHUIO
(rmoOynsipaple W GUOpWLIApHBIE  O€IKHU), TEPEUUCTsATh |
XapakTepu3oBaTb (QYyHKUMM OenkoB  PackpeiBaTh  copepikaHue
TEPMHHOB M TOHSATUI: (QEepMEHThl, aKTUBHBIM LEHTp, CyOcTpaTHas
cneun(UYHOCTh, KO(QEpMEHTHI, OeNKH-aKTUBATOpPHl M  OenKu-
MHTHOUTOpHI. YKa3blBaThb OTIAMYUA (PEPMEHTOB OT HEOPTraHUYECKUX
Katanu3atopoB. OOBACHATH poib (PEepMEHTOB B (PYHKLMOHUPOBAHUU
KUBBIX CHCTEM, B MPOMBILIUIEHHOCTH, B MEAMIIMHE, B MOBCEIHEBHOM
KU3HU YelloBeKa. PacKpblBaTh COJEpKAHUE TEPMHMHOB M IOHSTHMA:
YTJEBOMbI, MOHOCaXapuibl, AWCaXapuibl, MOJIHCAXapH]Ibl, TIIIOKO3a,
pubo3a, ae3okcupubo3a, caxapos3a, JIaKT03a, MalbTo3a, LEJUTI0NI03a
(kneTyaTKka), Kpaxmal, TJIMKOT€H; JIMNUAbI, TPUTIULEPUIbl (KUPBI,
Macna), ¢ochonunuabl, CTEpOUAbl. XapaKTepu3oBaTh YTIIEBOJBI,
JUNHIBI KaK Kiacc opranndeckux coeauHenui. Kiaccuduuuposats
YIJI€BOABI ¥ JIMIHUJIBI 110 CTPOCHUIO; NEPEUUCIATh (PYHKIIUH YTIIEBOIOB
u unu0B. CXeMaTH4eCKu n300paxaTh CTPOCHUE MOJIEKYJT YTIIEBOIOB,
aunuaoB.  PackpbeiBaTh  colep)KaHUE TEPMUHOB W IOHSTHM:
nezokcupuOonykienHonass  kucnora ([AHK), pubonyknenHosas
KHCIIOTa (PHK), HYKJIEOTH], MOJINHYKJIEOTUIHAS Lenb
(monuHyKI€0THN), KOMILIeMeHTapHocTh, pyHKuuu JIHK (xpanenue u
rnepenaya HACJIEACTBEHHOMN UH(POPMALIUN); BUJIBI PHK
(uHpopMmanoHHas, TPaHCIOPTHA, pubdocomainbHasi);
azieHo3uHTpudochar (ATD), MaKpOdpruyecKast CBS3b.
XapakTepu3upoBaTh HYKJIEHHOBBIE KHUCIOTHl KAk XHMHUYECKHE
COEJMHEHUS] M HOCUTENIM HacieICTBeHHON uHpopmaimu. OTmeyarsb
0COOEHHOCTH CTpoeHHus MoJieKy HykiaenHoBbIX kucnoT (IHK, PHK) u
AT®.Cxemartnuecku u300pakaThb CTPOEHHE HYKJIEOTHUIOB, MOJEKYJ
HYKJIEMHOBBIX KHUCIOT, AT® PackpeiBaTh colepkaHue€ TEPMHHOB U
MOHATUM: KJIETKa, LIUTOJOIHS; PACKPHIBATh COAEPIKAHUE IOJIOKEHHUN
KJIeTouyHOW Teopuu. Ilepeuncnarb u XapakTepu30BaTb OCHOBHBIE
METOJIbl M3y4Y€HUs KIETKU: (IPUTOTOBJIEHHME CPE30B, OKpaLIMBaHUE,
MHUKpPOCKOIUPOBaHUE, HEHTpU(PyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK
u TkaHel) PackpbIBaTh cojepKaHME TEPMHHOB U TOHSATHHA: KJIETKH
(3ykapuoTuyeckasi, IpoOKapuoTHYecKas), Miia3MaThyeckas MeMOpaHa
(mnazmaniemMma), TJIMKOKAJIMKC, TPAHCIOPT BeUIECTB (MIACCHBHBIM,
aKTUBHBIN), 3HAONUTO3 ((arouuMTo3, MHHOIUTO3), IK30LUTO3,
KJIETOYHass CTeHKa, Hykjeoua. CpaBHHMBaTh MeXay  cobOoit
SYKapUOTHYECKHE U MPOKAPUOTHYECKHE KIIETKU; OTMEUYaTh CXOACTBO U
pa3nuyus B CTPOCHUHU KIETOK OakTepui, XKUBOTHBIX, PACTCHUHA U
rpuboB. PackpbIBaTh cofepxkaHie TEPMUHOB U TOHATUMN: [IUTOILIA3Ma,
opranounisl, sHpomIazmMarndeckascers (OIIC), ammapar [ombmxw,
JU30COMBI, BaKyOjb, MHUTOXOHIPUH, IUIACTUIBI (XJIOPOILIACTHI,
XpOMOIIACThI,  JIEMKOIIACThl),  PUOOCOMBI,  MHKpPOTPYOOUKH,
KJIETOYHBIA LEHTp (LEHTPOCOMA), PECHUYKH, KI'YTHKH, BKIIOYCHMS,
AIpo, sAepHas o000JI04Ka, KapHOIUIa3Ma, XPOMATHH, SIPBIIIKO,
XpoMocoMbl. OmnuchiBaTh CTPOEHHE JYKAPHOTUYECKOM KIETKH IO




I/1306pa)KCHI/ISIM " Ha MUKpOIIpCriaparax,

KJIACCU(UIIUPOBATH OPTAHOUIBL. B 3aBUCUMOCTH OT OCOOCHHOCTEH WX
cTpoeHuss (ogHOMEMOpaHHBIC, JBYMEMOpaHHBIE, HEMEMOpPaHHBIC);
OTUCHIBATh (DYHKIMU KaXIOTO OPraHOMAA B KJIETKE. XapaKTepu30BaTh
KJIETOYHOE SAPO KaK MECTO XpaHeHHUsl, iepeau (yABOCHHUE XPOMOCOM)
U peanu3anuud (TPAHCKPUIIIKS) HACJIEACTBEHHOW wuHMOpMamu
kieTku. [lepeuncnars v onuchIBaTh KOMIOHEHTHI siipa U UX (QyHKIUY;
CxeMaTH4HO M300pakaTh CTPOCHHUE pPACTUTEIBHOH M IKUBOTHOM
KJeTkd. OOBACHATH OMONOrHYECKOe 3HAUCHHE TPAHCIOPTa BEIIECTB B
KJIETKe.

4. Ku3HenessTeIbHOCTE KIIETKHA

PackpeiBaTh copep:kaHM€ TEPMUHOB M TMOHSTHH: OOMEH BEIIECTB U
NpeBpalieHue 3Hepruu (MeTaboNn3M), aCCUMMIIALIMS, MIaCTUYeCKUN
00OMEH, TUCCUMUJISITINS, SHEPTeTHUECKUIt 00MeH, GoTOoCUHTE3, (OTONHU3,
¢bochopunrpoBanue, NEPpeHOCUUK MPOTOHOB, XeMOCHHTE3. ONHUCHIBATh
(hoTOCUHTE3, MPOLIECCHI, TPOTEKAIOIIUE B CBETOBOW M TEMHOBOU (a3e.
BbISBIATE NPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY IONVIOIICHUEM
COJIHEUHON »sHepruu XJopopwimoMm u cuHTe30M Mojekyn ATO.
CpaBHUBATh MCXOJHBIE BEIECTBA, KOHEUHBIE NPOAYKTHI M YCIIOBUSA
MPOTEKAaHUs pPEaKIUil CBETOBOM M TEMHOBOM (a3bl (OTOCHHTE3A.
CpaBHuBath (oTOCHMHTE3 M XeMocuHTe3. OleHHBaTh 3HAYCHHE
¢oTocuHTE3a M XEMOCHHTE3a MAJis JKM3HM Ha 3emie. PackpeiBath
coJiepKaHue TEPMHUHOB U MOHATHI: SHEpreTH4eckuii 0OMeH, TIIMKOJIN3,
MOJIOYHOKHCTIOE OpOKEHHE, CIHPTOBOE OpOXKEHUE, OMOJOTUYECKOe
OKHCJICHME, KJIETOYHOE  JIbIXaHWe, JUCCUMWIALUS,  (EepMEeHT.
XapakTepu3oBaTb OOMEH BEIIECTB W IpEBpallleHue DSHEPruu
(Merabonu3M) Kak OJHO MX CBOMCTB kuBoro. Ilepeuncnsirs
O0COOCHHOCTH IUIACTUYECKOTO U HHEPreTHUECKOro OOMEHa B KIIETKE;
yCTaHaBJIMBaTh B3aMMOCBS3b MEXAy HUMH. PaznnuaTh THIbI oOMeHa
BELIECTB B KIETKE: aBTOTPOQHBIA U reTepoTpodHbIi. ONUCHIBATH
JTarnbl JHEPreTHIECKOro oOMeHa (OATOTOBUTENBHBIMH,
OECKHUCIIOPOAHBIN, KHUCIOPOJIHBIA) M CpaBHUBATh UX MEXIY COOOM.
XapakTepu3oBaTh pPEaKLUUU TIUKOIU3a, OpOXKEHUS, KIETOYHOTO
NbIXaHUs;  BBIABIATH  NPUYMHHO-CIEACTBEHHBIE  CBSI3U  MEXKIY
[JINKOJIU30M, KJIETOYHBIM JbIXaHMEM MU cuHTe30M MoJekyn ATO.
CpaBauBaTh 3(PGEKTUBHOCTH OECKHCIOPOJHOTO M  KHCJIOPOJIHOTO
oTanoB. PackpelBaTh coaepKaHWE€ TEPMUHOB M TIOHATUH: TIEH,
TeHETUYECKUN KOJl, MAaTPUYHBIA CUHTE3, TPAHCKPHIILIMS, TPAHCIISILINS,
KOJIOH, aHTHKOJOH, puOocoMma, LeHTpajibHas JOrMa, MOJEKYJspHas
6uonorus. OnpeaensiTh CBOWCTBAa FTEHETUYECKOT0 KOJ1a (TPUILIETHOCTD,
OJIHO3HAYHOCTb, BBIPOXKJIEHHOCTb, YHHMBEPCAIbHOCTD,
HENEepeKpbIBAEMOCTb, HEMPEPHIBHOCTH). ONMCHIBATH ATAIbl pealu3aliu
Hacle/ICTBeHHOM wMHpopMmanuu B KieTke. CpaBHUBaTh peakiUH
MatpuyHoro cunre3amoisiekyn PHK wu Genka B kierke. PackpwiBaTth
COJIEp’)KaHUE TEPMUHOB U TIOHATUMN: BUPYC, BUPYCOJIOTHS, KalCHI,
Oakrepuodar, Bupyc uMMmyHoaeduiuta yenoseka (BUY), onkorennsie
BUPYCBHI. XapaKTepH30BaTh BUPYCHl KaK HEKJIETOUHYIO (hOpMY KHU3HH;
OCOOEHHOCTH CTPOEHHUS U JKU3HEIEATEIBHOCTH BHpPYcOB. ONHMCHIBAThH
KU3HEHHBIN [IUKJI BUPYCOB UMMYHO/Ie(DUIIUTA YETIOBEKA; pa3indyaTh Ha
pucynkax BTM ((Bupyc TabauHoi Mo3auku), Oakrepuodar, BUY.
OO00CHOBBIBaTH M COOIOIATh MEPBI MPOPUIAKTHKHN PACTIPOCTPAHEHHS
BUPYCHBIX 3a00JieBaHUM (pecnUpaTOpHBIE, >KEIyJIOYHO- KHILIECYHBIE,
kieneBoi sHuedanut, BUU-ungpexnus).

5. Pa3aMHOXeHHE U

PackpbiBath conep:kaHUE€ TEPMUHOB M TOHATHI: KJIETOYHBIM UK,




HHAWBHUYAJIbHOC PAa3BUTUC
OpraHnu3mMoB

unTepdaza, peayruIMKaIusa, XpOMOCOMa, KapHOTHUI, TaIluIOUIHbIH,
JTUTUTOMTHBI XPOMOCOMHBIA HAOOpP, XPOMATHIIBI, MUTO3 €r0 CTaJIUU:
npodaza, metadasza, anadasa, rerodasza. OMUCHIBATH KUZHEHHBIN ITUKI
KJIETKH; TIEPEUUCIIATh M XapaKTEPU30BaTh MEPHOIbI KIIETOYHOTO IUKIIA,
CpaBHHBAaTh HMX MEXIy co0oi. ONuChIBaTH CTPOEHUE XPOMOCOM,
KapHUOTHUIIOB OPTraHU3MOB, CPABHUBATH XPOMOCOMHBIE HAOOPHI KIIETOK.
CpaBHuBaTh CcTaaud MUTO3a. Pa3nmuaTh Ha MHKpoOIpemapaTax u
pPUCYHKAX CTaIud MUTO3a. PacKpbhIBaTh OMOIOTHYECKUNA CMBICII MUTO3a.
PackpeiBaTh comepxkaHue TEPMHUHOB U TIOHATUIN: pa3MHOXEHHE, KIIOH,
MOJIOBBIE KJIETKH (TaMeThl), SHIEKIeTKa, CIepPMAaTO30U, 3WUroTa,
JIelieHne  HaJBOE, T[OYKOBAaHWE, CHOPYJAluUs, ¢parMeHTaIus,
BETE€TaTUBHOE pPa3MHOXKEHWE, CEMEHHOE pPa3MHOKEHHE, OIbUICHHE,
JIBOMHOE OILIOIOTBOPEHUE, TMOJIOBBIE KeJIe3bl, CEMEHHUKHU, SUYHHKH,
OTUIOAOTBOpeHUE  (Hapy’>KHOE, BHYTPEHHee).  XapakTepu30BaTh
0COOEHHOCTHM M 3HaueHHe Oecrojoro MU IOJOBOTO CIOCOOOB
pa3MHOXKEHHUs. BBIIENsSTs BUIBI OECIOJIOr0 Pa3MHOXKEHUS; BBISBIISTH
B3aMMOCBSI3U MeXAy (QopMamMu U CIOco0aMu Pa3MHOXKEHHUS, W UX
OMOJIOTUYECKMM 3HAaueHHeM. Brianerp mnpuémMamu BereTaTUBHOTO
Pa3MHOXXEHUS KYyJIbTYpHBIX pacTeHHil (Ha MpUMEPe KOMHATHBIX).
XapakTepu30BaTh TIOJOBBIC KJIETKU: SHIEKICTKH, CIIEPMaTO30UIbI;
BBISIBJISITh OCOOCHHOCTH WX CTpPOCHHs. PackpblBaTh cojaepKaHHe
TEPMHUHOB W TIOHSATHI: MEHO03, KOHBIOTAlUs XPOMOCOM, MEPEKPECT
(KpoCcCHHTOBEp) XPOMOCOM, TaMeThl. XapaKTepu3oBaTh MeEH03 Kak
croco0 KJIETOYHOTO JIEJICHUS, OIHCHIBATh MEHO03 IO CTaaHsM;
CpaBHHMBATh CTAUH Mei03a U MUTO3a. Pa3innuaTe Ha pUCYHKaX CTauu
Mei03a; pacKphIBaTh OMOJOTHYECKOE 3HAaueHWe Meio3a. PackpwiBaTh
Co/lepKaHu€ TEPMHUHOB W TOHSATHI: TaMETOTe€HE3, CIIEPMAaTOICHE3,
OOTeHEe3, CIEPMATO30M], aKpocoma, SHUIEKIETKa, MOJISIPHBIE TeJblia.
XapakTepu3oBaTh OCOOCHHOCTH TaMETOreHe3a y JKUBOTHBIX W €ro
CTaJINY; TIOJIOBBIC KJIETKH J>KMBOTHBIX M OIMCHIBAaTh TMPOIECC HX
pazButusa. CpaBHHBaATh CHepMaroreHes U ooreHe3. OMNUCHIBATH
OIJIOIOTBOPEHHE,  OWOJIOTMYECKOE  3HAYEHHE  OIUIOJOTBOPEHHS.
PackpeiBaTh copepkaHWe TEPMHHOB W TIOHATUN: OHTOTEHE3,
sMOpHoreHe3, 3Urora, ApoOJieHne, OiacToMepsl, MOpyJa, Oiacryna,
OnacTolienb, racTpyia, Helpya, OpraHoreHes; 3apO/bIIICBBICTUCTKY:
9KTO/IEpMa, Me30JepMa, SHTOJEepMa; MOCTIMOPHOHAIBHOE pPa3BUTHE:
mpsiMoe W HempsMoe (JMYMHOYHOE); MeTamopdo3, Meracmopa,
MHUKPOCIIOpa, THIIBIIEBOE 3€PHO, CIIEPMUU, 3aPOJBIIMICBBIA MEIIOK,
NBOMHOE OIUIoA0TBOpeHue. OmnpenensTs dSTanbl 3MOPHOHATIHHOTO
Pa3BHTHS XOPJAOBBIX HA CXEMax M IperapaTax U OIMHUCHIBATH MPOIIECCHI,
MPOUCXOJSAIINE HA KakIoM dTane. CpaBHUBATH NMEPUOABI OHTOTEHE3a;
MpsIMOE U HempsiMoe (JIMYMHOYHOE) MOCTIMOPHUOHAIBHOE pPa3BUTHE,
3apOJIBIIIY YEJIOBEKA U APYTUX XOPIOBBIX. OOBACHATH OMOIOTUYECKOE
3HAQYEHHE PAa3BUTHSI C MeTaMoOp(o30M; OTPHUIATEIHHOE BIUSHUE
QJIKOTOJIsl, HUKOTHHA U APYTUX TEPATOTEHHBIX (PaKTOPOB HA Pa3BUTHE
3apojplia yenoBeka. OnUchIBaTh MPOLECC IBONHOTO OIUIOA0TBOPEHUS
y IIBETKOBBIX PACTCHHIA.

6. HacrnencrtBeHHOCTD 1
N3MCHYHUBOCTH OpFaHI/ISMOB

PackpsiBaTh conepkaHue TEPMUHOB U IOHATHUM: I'€H, T€HOM, T€HOTHII,
(eHOTUN, XPOMOCOMBI, ajllesbHble TeHbl (ajulenH), TOMO3UIOTa,
reTepo3uroTa, JOMUHAHTHBIN NpU3HAK (T€H), pEeLECCUBHBIA MPU3HAK
(reH), uyucras JsuHUA, ruOpuna. Ilepedncnare W XapakTepu3oBaTh
METOAbl ~ TEHETHKH:  THOPUIOJOTHYECKUH,  HIUTOrCHETHYECKHUH,
MOJIEKYJISIDHO- T€HETUYECKHH; [JOMHMHAHTHbIE U  PELECCUBHBIC
IIPU3HAKU PACTECHUM M JKUBOTHBIX. Il0JIb30BaThCA TIE€HETHYECKOU




TEPMUHOJIOTHENl M CUMBOJMKON JJi1 3alMCU T€HOTUIHMYECKUX CXEM
cKkpemuBaHus PackpplBaTh comepkaHWE TEPMHUHOB W TTOHSTHH:
MOHOTHOPHUIHOE CKpELIUBaHUE, (dbenoTunuIecKue TPYIIIIbI,
THOPUIOJIOTHYECKUN METOJ, YUCThIE JIMHWW, JTOMHUHHUPOBAHWE TEHOB
(monHOE, HEMoJHOE), pacuierieHue B MOTOoMCTBe. OmHCHIBATH
MeTOANKYy TipoBeAeHUss [. MeHaeneM ONBITOB TIO0 HW3YYCHHIO
HacjleAOBaHUs OJHOM mMapbl MNPU3HAKOB Yy TOpoxa IOCEBHOrO.
PackpriBaTh copepkaHne 3aKOHOB €IMHOOOpa3usi THOPHUIOB MEPBOTO
MOKOJIEHUSI M 3aKoHa paciieruieHus. OOBACHATh TUIIOTE3Y YHCTOTHI
rameT. 3alUChIBaTh CXEMbl MOHOTHOPUAHOTO CKPEITUBaHUS, OOBSICHSTH
€ro ILHUTOJIOTMYECKUE OCHOBBI M pEIlaTh I€HETHYECKHE 3a/Jayd Ha
MOHOTHOPHUIHOE CKpelrBaHue. PackpriBaTh comepkaHue TEPMUHOB U
TNOHSTHM: TUTUOPHUITHOE CKpelLIUBaHue, aHaJIM3Upyloliee
ckpemuBanne. OmnuchiBaTh ONBITEI . MeHmens 1Mo U3Y4YEHHUIO
HacJeA0BaHUs JBYX Map MPU3HAKOB y TOpoXa MOCEBHOr0. PackpriBaTh
coJiepKaHue 3aKOHA HE3aBUCHMOTO HACIICIOBAHUS ITPU3HAKOB.

[IpyuMeHsATH  MaTEMAaTHMYECKH  pacyeT ¢  MOMOIIbID  METOoJa
MIEPEMHOXKEHHS BEPOSTHOCTEH U 3aIUCh C MTOMOIIBIO (PEHOTUITHIECKUX
pasuKajoB paclICIUICHUs] NMPU3HAKOB Yy IMOTOMKOB MO (EHOTHUIy U
TEHOTHUITy. 3amUChIBaTh CXEMBl JUTHOPUIHOTO  CKpEIIMBaHUS,
OOBSICHATh €ro LUTOJIOIMYECKHE OCHOBBI M peIllaTh I€HETUYECKHE
3aJaud Ha JAWTHOpUIHOE CKpeuuBaHue PackpbiBaTh cojepikaHue
TEPMHHOB M TIIOHATHI: CLEIUICHHOE HACIEAOBAaHHUE IIPU3HAKOB,
pEeKOMOHMHALIMS TeHOB, T€HETHUECKUE KapThl XpPOMOCOM, MOpraHHJa.
HaspiBath OCHOBHBIE MOJIOKEHUS XPOMOCOMHOM TEOpUHU
HacneactBeHHocTH T. MopraHa; packpbIBaTh cojepkanue padots! T.
Moprana 1o CHEIUIEHHOMY HAacJIJOBAHUIO TE€HOB M IPUYUHBI
HapyLIeHMsI CLEIUIEHMs MEXAYy T€HaMU. 3aluchlBaTb CXEMBbI
CKpELIMBAaHUS NPH CLEIJICHHOM HacleJ0BaHUM, OOBACHATh IMPUYHUHBI
PEKOMOMHALIMU T€HOB, OINpPENENATh YUCIO TPYI CHEIJICHHUS TEHOB;
pelmars TIeHEeTMYECKHE 3aJadyd Ha CLEIJICHHOE HAaCJICIOBaHUE.
PackpsIBaTh cosiep)kaHie TEPMUHOB U TIOHATHIA: XpPOMOCOMHBIN Habop,
ayTOCOMBI, IIOJIOBBIE XPOMOCOMBI, TOMOT'aMETHBIN 1011,
reTepOraMeTHBIN 101, CLIEIUIEHHOE C I10JIOM HACJIEJOBAaHUE ITPU3HAKOB.
OOBACHATh LMTOJOTMYECKHE OCHOBBI XPOMOCOMHOIO MEXaHHM3Ma
OnpejesieHUus] IoJla Yy pa3iuuHblX opraHu3MoB. (CpaBHUBaTh
3aKOHOMEPHOCTH HACJIEIOBAHMSA IPU3HAKOB, CLEIUICHHBIX M HE
CLEIUICHHBIX CIIOJIOM. Pemars reHeTudeckue 3a/1a4yu Ha HacleqOBaHue
CLCTUICHHBIX C IIOJIOM IIPU3HAKOB PackpbIBaTh conepkaHUEe TEPMHHOB
U TOHATHUN: W3MEHYMBOCTb, HACJIEJCTBEHHAas HU3MEHUUBOCTD,
HEHAcJeICTBeHHAs N3MEHYUBOCTh, MOIU(PUKAI[IOHHAS] U3MEHYMBOCTD,
BapHUaIlMOHHBIN psAJl, BApHAHTa, BApUALIMOHHAs KPUBasl, IPU3HAK, HOpMa

peaKIym, KOJINYECTBEHHBIC u Ka4eCTBEHHbIC  TPU3HAKH.
KJ’IaCCI/I(l)I/II_II/IpOB aThb BHUJIbI NU3MCEHYUBOCTHU )41 BBISABJIISATH nux
OMoJIOTHYECKHE 0COOEHHOCTH. [Tepeuncnarp CBOICTBa

MOIU(DHUKAITMOHHON W3MEHUYMBOCTH W OOBACHATH €€ 3HAYCHHE IS
OpraHu3MoB. Pa3nnuaTe KOJIMYECTBEHHBIE M KaUECTBEHHBIE NTPU3HAKHU;
CTPOUTH BApUALIMOHHBIN Psiji, BAPUALIMOHHYIO KPUBYIO, BBIUUCISATH
CpelHee 3HauyeHHE IpU3HaKa PackpbIBaTh colepKaHUE TEPMHUHOB U
TIOHATHIM: HACJICICTBEHHA HW3MEHUYUBOCTb, KOMOWHATHUBHAS
W3MEHYMBOCTb, MYTAIIMOHHAsI W3MEHUYMBOCTb, MYTaHT, MYyTalUu:
TE€HHbIC, XPOMOCOMHBIE, T€HOMHBIC; MOJUILUIONIUS, AaHEYIUIOUNS,
MyTareHsl.  XapakTepU30BaTb  HACJIEACTBEHHYK)  HM3MEHUYHBOCTB;
(hopMyIHpOBaTh 3aKOH TOMOJIOTHUECKUX PSIOB




B HaclieacTBeHHON n3menunsocty H. Y. BaBuioBa u 00OBACHATE €ro

3HaYeHueaIsl Ouonoruu M cenekuuu. KnaccuduiupoBaTs MyTanuu:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIE U TPUBOAUTH IPUMEPHI My TALIH.

OOBACHATH NPUYMHBI BO3HUKHOBEHHUS MYyTalMii, poiib (PakTopoB-
MYTarc¢HOB. CpaBHI/IBaTB BHU/IbI MYTaIII/If/'I; BbIABJIATH  [TPUYMHBL
HACJIC/ICTBEHHONH  M3MCHYMBOCTH,  HCTOYHHKH  MYTarcHOB B
OKpy’KarIie cpeae (KOCBEHHO). XapakTEepU30BaTh BHESICPHYIO
HACJICICTBEHHOCTh U U3MCHUUBOCTh

PackpeiBaTh coaepkaHuE TEPMUHOB U NOHSATHUN: KapUOTHII YEJIOBEKa,
IUTOT€HETUYECKU METOJl, T€HEaJOTHYEeCKUd METOJ, POIOCIOBHBIE,
ONMU3HEIOBBI METOJ, HaclleZICTBEHHbIE O00Je3HH: (MOHOTE€HHBIE, C
HACJIEICTBEHHOW MPEepacooKeHHOCThIO, XPOMOCOMHbBIE), MEIUKO-
TeHEeTUYeCKoe  KOHCyinbTHpoBaHWe. Ilepeuncnsate  ocobeHHOCTH
M3Y4YEeHUsI TEHETUKH YeJIOBEKa; MPUBOANUTH IPUMEPhl HACIEACTBEHHbIX
Oosie3HEN ueloBeKa, XapaKTepu3OoBaTb METOABI HUX MPOPUIAKTUKHU;
000OCHOBBIBaTh 3HAUEHUE MEIUKO-T€HETHUYECKOr0 KOHCYJIbTUPOBAHMUSL.
BbIsBIATE U cpaBHUBATh MEXy COOOW TOMUHAHTHBIE M PELIECCUBHBIE
npusHakyd 4enoBeka. CoOCTaBisATh U aHAJIW3UPOBATh POJIOCIOBHBIE
YeJI0BEKA.

7. Cenexuusi OpraHu3MOB, OCHOBBI
OMOTEXHOJIOTHH.

PackpeiBaTh copep;kaHHE€ TEPMMHOB U TIOHATHM: CEJIEKLUs, COPT,
nopoja, ITamMM, JOMECTHKAlMs, WIM OJOMAallHUBAHHUE, LEHTPbI
MHOT000Pa3Hs ¥ MPOUCXOKACHUS KYJIbTYPHBIX PACTEHUH U )KUBOTHBIX,
ruOpuansanus, HCKyCCTBEHHBIH oTOop. HaspiBaTh M cpaBHHUBaTh
OCHOBHBIE JTamnbl pa3BUTHUs cenexkuuu. Mismarate ywyenue H. .
BaBunoBa 0 1eHTpax NPOUCXOXKIECHHUS KYJbTYPHBIX PpPaCTECHHI;
pasnuyaTrh LEHTPhl HAa KapTe MUpa, CBA3BIBATH UX MECTONOJIOXKEHHUE C
oyaraMyd BO3HHMKHOBEHHUS JApPEBHEMIIMX IuBUIM3anuil. CpaBHUBATh
copTa KyJbTYPHBIX PAacTeHMM, MOPOJbI JOMAIIHUX JKUBOTHBIX U MX
mukux npeakoB. OlneHWBaTh poJib  CENEKIUH B 00ecrnevyeHuu
IPOJOBOJILCTBEHHOM  0€30IIacHOCTH  4YejoBeuecTBa  PackpwiBaTh
coJiep’kaHue TEPMHUHOB M OHATUN: HCKYCCTBEHHBIN 0TOOp, MacCOBBIN
0oT0Op, WHAMBHUAYAJBbHBIM OTOOp, OJKCTEphep, OIM3KOPOJICTBEHHOE
CKpELIMBaHHWE,  YUCTasg  JIMHUA,  T[ETEepPO3UC,  HEPOJCTBEHHOE
CKpEIlMBAaHNE, UCKYCCTBEHHBIM MyTareHes, noiaumuionasl. CpaBHUBaTh
(hopMBI MCKYCCTBEHHOTO OTOOpa (MaccOBOTO M WHIWBUIYAIBHOTO),
BUIbI THOpHau3any (OJIM3KOPOJCTBEHHOW M OTIAJIEHHOMN), CIOCOOBI
NOJIy4eHUs] HOJMUIUION0B. [IpuBOOMTE TpHUMEpPBl  JTOCTHKEHUMN
CEJIEKIIMM PACTEHUH U )KMBOTHBIX PackpbIBaTh copepxaHue TEPMHUHOB
U TOHATHH: OMOTEXHOJIOTHS, KJIETOYHAs WH)KEHEpHs, TeHHas
UH)KEHEpUs, KJIOHUPOBAaHUE, TpaHCreHHble opraHusmel, ['MO
(reHeTdeckr MOAU(DUIIMPOBAHHBIE OPTraHU3MBI). XapaKTepU30BaTh
OMOTEXHOJIOTHIO KaK OTPACib MPOHM3BOJICTBA, OCHOBHBIE JTOCTHKCHHS
OMOTEXHOJIOTHH B 00JIACTH MPOMBIIIIEHHOCTH, CETbCKOTO X034iCTBa U
MeauuMHbL. [lepeduncnsaTe M XapakTepu30BaTb OCHOBHBIEMETOIbI U
JnocTrxkeHus OnonHkeHepun. O6CykKIaTh IKOIOTUYECKUE U STUIECKHE
aCMeKThl HEKOTOPBIX HCCIEIOBAaHUNA B 00J1acTU OMOTEXHOJIOTUU
(KITOHUPOBAHHUSA, HCKYCCTBEHHOTO OIUIOOTBOPEHHUS, HAMpPaBICHHOTO
U3MEHEHUS TeHOMa U CO3jaHMsI TPAHCT€HHBIX OPTaHU3MOB).

11xkaace

1.9BoronMonHas OUOJIOTHUSL.

PackpeiBaTh copepaHMe€ TEPMMHOB W IOHATHHA:  JBOJIIOLMS,
nepexoaHbie  (HOpMBbl, (HIOTEHETUYECKHE PSAIbl, BHJIBI-YHIEMHKH,




BUJIBI-PENIMKTBI, 3aKOH 3apObIIIEBOTO CXOJCTBA,0MOr€HETHUECKUI
3aKOH, TOMOJIOTHYHbIE W aHAJOTHMYHbIE€ OpraHbl, pPYyIUMEHTApHBIE
OprasHbl, aTaBuU3Mbl. IlepeuncnsaTb OCHOBHBIE JTalbl pa3BUTHUSA
SBOJIIOLIMOHHON TEOpHH. XapaKTepu30BaTh CBUIETEIbCTBA IBOJIIOLIUHU:
NAJICOHTOJIOTHYECKUE,  Ouoreorpaduyeckue, 3MOPHUOIIOTHYECKHE,
CPaBHHUTEJIbHO- aHATOMHMYECKHE, MOJIEKYJSIPHO- OHOXHUMHUYECKHUE.
[IpuBoauTh IIPUMEpBI NEPEXOIHBIX bopm OpraHHU3MOB,
¢unorenernyeckux psanoB. IlpuBoguTh (OPMYIHPOBKH 3aKOHOB
OMOTEHEeTHYEeCKOr0 M 3apOJBIIIEBOTO  CXOZcCTBa.  PackpmIiBaTh
coJiep’kaHue TEPMUHOB M TOHSATUM: CHUCTEMAaTHKa, €CTECTBEHHBIH U
UCKYCCTBEHHBIH OTOOp. XapaKTepu30BaTh OCHOBHBIE 3BOJIOIMOHHBIE
WJie, KOHLIETILUU U TEOPUH; CPABHUBATH B3IJIsIbIHA BU U DBOJIOLUIO
K. JIunnes, XX.b. Jlamapka, Y. Jlapuna. OuenuBats Bkiaja JIuHHes B
pa3BUTHE CHCTEMAaTUKU U  OOBSICHATH NPUHLHUIBI  OUHAPHOM
HOMEHKJIATypbl.  XapaKTepu30BaThb  COACpPXKAHME M  3HA4YCHHE
sBomonnoHHOM KoHuenuu JK. b. Jlamapka. OnieHuBaTh €CTeCTBEHHO-
Hay4YHbIE U COLIUAJIbHO-DKOHOMHYECKHE MPEANIOCHIIIKA BOZHUKHOBEHUS
sBOMOIMOHHON Teopun Y. [lapBuHa. PackpeiBaTh copepikaHue
3BOIIOLMOHHON TeopunY. JlapBHHA; CpaBHUBATh HEOIPEACIEHHYIO U
ONpPeACNEHHYI0 HW3MEHUYHUBOCTh, €CTECTBEHHBIM M HMCKYCCTBEHHbIN
otoop, dhopmbl 6OpEOBI 3a cymiecTBoBaHHE. ONUCHIBATH MOJOKEHUS
cuHTeTnyeckoil Teopun 3Bomonuu (CTO) u oObICHATH €€ 3HaUeHHE
i Ouonoruu. PackpbiBaTh cojepKaHWE TEPMUHOB U TOHATHIL:
MHUKPO3BOJIIOLUS, BUJl, KPUTEPUU BUJA, apeall, MOMyJsuus, reHo(poH I,
MyTalui, KOMOMHALIMK TeHOB. XapaKTepH30BaTh BUJ KaK OCHOBHYIO
CUCTEMATUYECKYI0 €IUHUIY M LEJIOCTHYIO OMOJOTHYECKYIO CHUCTEMY.
Boiiensate kpurepuu Buga (MOpQOIOrHyYecKuid, (U3NOIOTHUECKUil,
OMOXMMHYECKUN, TeHETUUECKHI, SIKOIOrHUecKuid, reorpadpudeckuii) u
NPUMEHATh  KPUTEPUM s  ONMCAHHUSA  KOHKPETHBIX  BHUJOB.
XapakTepu3oBaTh MOMYJSALUI0 KaK CTPYKTYPHYIO €IMHMIYy BHIA U
sBOMIIOIMU. ONUCHIBaTh MOIYJSALUIO 10 OCHOBHBIM IIOKA3aTEIIsIM:
COCTaB, CTPYKTypa. PackpeiBath copep:kaHUE TEPMHHOB W TOHSTHM:
KOMOMHATHBHAs W3MEHYMBOCTb, MYTAIlMM, MYTAI[MOHHBIA Hpoliecc,
MOMYJISIIUOHHBIE  BOJIHBL, JIpei() TEHOB, W3OJALMS, MHUTPAIIH.
XapakTepu30BaTh EMEHTApHbIE (DAKTOPHI HBOJTIOLMU: MYTallMOHHBIH
mpouecc, KOMOMHAaTMBHAs W3MEHUYUBOCTb, IMOMYJSLHUOHHBIE BOJIHBI,
npeiid TeHOB, H3O0JALMs, MUTpaluus. YCTaHaBIWMBaTh IMPHUYUHHO-
CIIEICTBEHHBIE CBSI3U MEXJy MEXaHH3MOM U Pe3yJIbTaTOM JEeHCTBUS
JBIKYIIUX CHJI (3JIEMEHTapHBIX (PaKTOPOB) 3BOMIONMU PackpbIBaTh
coJiepskaHue TEPMHUHOB U IMOHSTHI: eCTeCTBEHHbIH 0TOOpP, 6ophbda 3a
cyumecTBoBaHue. OINNUCHIBaTh MEXaHU3M JEUCTBUA E€CTECTBEHHOI'O
otOopa. Xapaktepru3oBaTh (OPMBI ECTECTBEHHOTO O0TOOpA (JIBIKYIIIHIHA,
CTaOWIIN3UPYIOLIMHA, TU3PYIITUBHBIN) U CPAaBHUBATh UX MEXIY COOOM.
Xapaktepu3oBaTh 00pb0y 3a CyIIECTBOBAaHWE M CPABHUBATH €€ BUJIBI
(MexxBHIIOBasi, BHYTPUBHUAOBasg, OoOppda ¢ HEOIAroNnpUATHBIMU
(dakTopamMu BHENIHEW cpenbl). PackpbiBaTh cojep:kaHUE TEPMUHOB U
MIOHSITHMA: PUCIIOCOOTIEHHOCTB, IIOKPOBUTEIbCTBEHHAS u
mpenocTeperammas  OKpacka, MacKMpOBKa,  BHUA000pa3oBaHHE.
OnuceiBaTh ~ MEXaHU3M  BO3HMKHOBEHHsI  MPHUCIOCOONCHMHA Y
OpraHu3mMoB. BpIIBISTP 1O HW300paXeHHUSM, Ha JKUBBIX U
(UKCUPOBAHHBIX MpenapaTax NpuMepbl IPUCIOCOOIEHHOCTH PaCTEHHUH
U OKUBOTHBIX K YCJIOBHMSIM cpeAbl OOWTaHUS, JOKa3bIBaTh
OTHOCHUTEJIbHYIO 11eJ1ecO00pa3HOCTh npUcnocoOIeHu .
XapakTepu3oBaTh CIOCOOBI W MEXaHWU3MBI  BUI000pa30BaHUS,
ONUCHIBaTh W CPABHMBATH OCHOBHBIE (POPMBI 3KOJOTHMYECKOTO H




reorpaguueckoro  BHJI000pa3zoBaHus ~ PackpbiBaTh  cojepikaHue
TEPMUHOB M TOHATHIA: MAaKPOIBOIIONHNS, (DUIOTEHE3, OMOIOTHIECKUN
mporpecc M perpecc, apomopdos, HAMOaAaNTanMg, — ooOmas
JereHepanys, aJanTUBHAs paavanus. XapakTepu3oBaTb (QOpMbI
9BOJIOIMH. BBIABIATE apoMopho3bl M MIMOATANTAIIMM Y PACTEHUH U
AKHUBOTHbIX. CpaBHHUBATh OMOJOTUYECKUI Mporpecc U OUONIOrHYecKuit
perpecc, apomopdo3, HAMOANANTALMI0O M OOLIYI0 JEreHepalulio.
BbIsBISATE B3aUMOCBSI3U MEXKIY MYTSIMU U HAlPaBICHUSIMU HBOJIIOLUN
y PACTEHHMH U KUBOTHBIX.

2.BO3HMKHOBEHHE U Pa3BUTHE
KHU3HU Ha 3emiie.

PackpeiBaTh conep:KaHME TEPMMHOB M IIOHATHM: KpPEaLMOHU3M,
abuoreHes, BHUTANU3M, MaHCOEpMHUsA, OHOIO33,  KOAILEPBATHI,
NPOOWOHTRI, CHUMOHMOTreHe3. XapaKTepu30BaTh METOMbI HW3yYCHUs
UCTOpUYECKOro mpouuioro 3emiu. [lepeducnsaTe OCHOBHBIE 3Tarbl
XUMUYECKON W OHOJIOrHYecKoil »Bomonuu. M3naraTe copepikaHue
TUIOTE3 U TEOPHil BOSHUKHOBEHHS KH3HU Ha 3emiie (KpealoHu3Ma,
CaMONIPOU3BOJIBHOTO  3apOKJIeHUs  (CIIOHTAHHOIO), IMAHCIIEPMHUH,
runotre3sl PHK-mupa). OnuceiBate 3xcnepumentsl C. Mumtepa u I,
Opu 1o mnonydeHHI0 OpraHMYECKUX BEIIECTB M3 HEOPTaHUYECKHUX
nyTéM aOHOTeHHOro cuHTe3a. PackpbiBaTh cojepaHHe TEPMHHOB U
MOHATHW: 20H, 3pa, MEepuoJa, apoMopdo3bl, HIUOATANITAIIMHN. 3HATH
NOCJIEIOBATEIbHOCTh ~ J0HOB:  KaTapxe, apxeuh, NpoTepo30i,
(danepo3oit; 9Jp: apxelickas, TPOTEPO30ICKas, Majaeo30HCKas,
ME3030MCKasl, KaifHO30MCKast; TIEPHOJIOB: KEMOPHUICKUH, OPIOBUKCKUM,
CUJTyPHUICKUH, T€BOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUIA, TPUACOBBI,
OPCKUM, MEJIOBOM, MaJCOreHOBBI M HEOT€HOBBIN, aHTPOIIOTCHOBBIM.
XapakTepru3oBaTh OCHOBHBIE COOBITHS B Pa3BUTHH OPTraHUYECKOTO
MHpa I10 3paM U MepruoaaM reoJIOrMYeCKOM NCTOPUH; ITAIbl Pa3BUTHS
PaCTUTENHHOTO U YKHBOTHOTO MHpa. BBIIENNUTE TTIaBHBIE apoMOP(O3bI
pacTeHui W KUBOTHBIX. CpaBHUBATH MEXIy COOOW TMpeAcTaBUTENCH
CHUCTEMATUYECKUX TPYII OPraHU3MOB, BBISBIIATH YE€PThI YCIOKHEHUS U
MPUCIIOCOONIEHHOCTH K YCJOBMSIM JKM3HHU. PackphiBaTh cojaep)kaHue
TEPMUHOB U TIOHSTUHN: CUCTEeMaTHKa, UCKYCCTBEHHAs U €CTECTBEHHAas
KJaccuQuKanusi, OnHapHass HOMEHKIIATypa, MPUHIIUIT UEPAPXUIHOCTH.
XapakTepu3oBaTh COBPEMEHHYIO CHUCTEMY OpPraHU4YecKoro Mupa.
PackpeiBaTh copepaHu€ TEPMHUHOB M TOHSATUH: AHTPOMOJIOTHS,
aHTPOTIOTeHe3, YenoBek pazymMHbd (Homo sapiens), mpsiMOXOXICHHE,
BTOPAsi CUTHAJIbHAsA CUCTEMA.

[lepeuncnsaTh 3a1a4i aHTPOIOJIOTUH, ITAIBl CTAHOBICHUS M Pa3BUTHUS
MIPEJICTABIICHUA O IMPOHMCXOXKICHUHM 4YeJIoBeKa. l3iaraTh OCHOBHBIC
nonoxkeHus: Teopuu Y. J[apBuHa, KPUTUYECKU OIICHUBATh HEHAYYHYIO
WH(OPMAIIAIO O MPOUCXOKIACHUH YEJIOBEKA. 3HATH CHCTEMATHYECKOE
nonoxkeHue Buaa Homo sapiens, mnepeyuciarh ero Mopdgoioro-
AHATOMUYECKUE NMPU3HAKH PA3HOTO YPOBHSI (THII, KJacc, OTPSA U JIp.).
YcTaHaBnuBaTh YepThl CXOJCTBA M Pa3IMUMHYENIOBEKa M >KUBOTHBIX.
OOBSICHATD U OIICHUBATH 3HAYCHUE HAYYHBIX 3HAHHUHA O POUCXOKICHUH
YyeloBeKa [UIsi TOHMMaHUS MecTa M pOJIM YeloBeKa B MPHUPOJIE
PackpeiBaTh  cozxep)kaHM€ TEPMUHOB U MOHATHI:  (akTOpBI
aHTPOTIOTeHe3a, TPYNIOBOE COTPYAHMYECTBO, pe4b, OpYyAUNHAs
NEeSATEIIbHOCTh, TOMUMOpP(GU3M. XapaKTepU30BaTh JIBIKYIIUE CHITBI
(pakTopel)  aHTpomoreHe3a: OWONOTMYECKHE ¥ COIMANIbHEIE,
CpPaBHHBAaTh UX MEXKIy co00i PackpbIBaTh conepkaHUE TEPMHUHOB U
MOHATUIN: aBCTPATIONMUTEK, YETIOBEK YMEIbIi, UeTOBEK MPSIMOXOSIIHIA,
HeaHIepTaJIell, KpOMaHbOHEII, HEOJUTHYECKAs PEBOITIOTIHS,
NEepPBOOBITHOE HMCKYCCTBO. XapaKTepH30BaTh M CPAaBHUBATH MEXIY




co00il OCHOBHBIE CTaJWU SBOJIOIUHM YEIOBEKa: XPOHOJIOTHYECKUN
BO3pAaCT, apeaj pacnpocTpaHEHHUs, 00BhEM TOJIOBHOTO MO3Ta, o0pa3
JKA3HU U Opyus Tpyaa PackpeiBaTh coiepKaHUE TEPMUHOB U IOHATHN:
pacel, pacoreHes, colHal- JapBUHHU3M, pPacus3M, METHCALHUS.
XapakTepu3oBaTh U CPaBHUBATH IIPEIACTABUTENEH UYEIIOBEUECKUX pac,
pacKpbIBaTh MPUYMHBI M MEXAHU3MBI pacoreHes3a, MEePEeUHcisiTh M
MPUBOJUTH TPUMEPHl TPUCIIOCOOJICHHOCTH 4YEJNOBEKAa K YCIOBUSAM
Cpebl, MPUMEPHI TPUCTIOCOOUTETHFHOTO 3HAYSHHS PACOBBIX ITPU3HAKOB.
Jloka3pIBaTh €TUHCTBO Buga  Homo sapiens, Hay4YHYIO
HECOCTOATENBHOCTh PACOBBIX TEOPH, MIEH COIMATIBLHOIO JapBUHU3MA
U pacusMma.

3. Opranusmsl U OKpy>KaroIas
cpena.

PackpbiBaTh copepkaHHe TEPMHHOB U TIOHSTHH: 3KOJIOTHS, TOJICBBIC
HAOMIOIEHUS, SKCIEPUMEHThl, MOHHUTOPHUHT OKpY>Kalollenl Cpelsbl,
MOJICTUPOBaHMEe, JKOJOTMYECKoe MHpoBO33peHue. I[lepeuncisTs
3ala4dl JKOJOTUH, €€ pasfenbl U CBSA3M C JPYTMMH HayKaMu.
XapakTepru30BaTh METObI 3KOJIOTHYECKUX UCCIEN0BaHN PackpbiBaTh
coJlep’kaHue TEPMHHOB M MOHSATUMN: cpefa OOUTaHUSs, SKOJIOTHYECKHE
(baxTopsl, OnooruUecKuit ONTHMYM, OrpaHUYMBAIOINI
(mumuTHpyromuid) hakTop. XapakTepru3oBaTh YCIOBHS Cpell OOUTaHUS
OpPTraHU3MOB; KJIACCH(PUIIMPOBATh U XapaKTEPH30BATH IKOJIOTUUYECKHE
(akTopbl: abnoTHyeckre, ONOTHYECKHE U aHTPOIOTeHHbIe. ONMUCHIBAThH
JIeCTBUE KOJOTHUECKUX (PAKTOPOB HA OpraHU3Mbl. XapaKTepru30BaTh
OCOOCHHOCTH CTPOCHHS U KU3HEACSITETbHOCTH PACTEHUM M )KMBOTHBIX
pasHBIX cpen oOuTaHWsA. PackpbeiBaTh coJepKaHWE TEPMHUHOB U
MOHATUH: abuoTnueckue (GakTopsl, (PoTONmEpPHOaN3M, OHOIOTHYECKUE
PUTMBL. AHAITM3UPOBATH JCHCTBUE CBETA, TEMIIEPATYPHhI, BIAXKHOCTH Ha
OpTraHU3MbI U IPUBOAUTH MIPUMEPHI MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

[IpoBonuTh OMONOrMYECKHE HAOMIOACHUS M O(QOPMIATH pPe3yJIbTaThl
MpoBeNEHHBIX HaOmroAeHui PackpbiBaTh cojepaHHEe TEPMHUHOB U
HNOHATHI: OuoTndeckue (HaKTOphl, XMIIHUYECTBO, Mapa3uTH3M,
KOHKYpEHLMUS, MYTYaJIU3M, CUMOMO03, KOMMEHCAIIN3M,
HaxJ1eOHMYECTBO,  KBapTUPAHCTBO,  aMEHCAIM3M,  HEUTpaIu3M.
XapakTepu3oBath OuoTuyeckue (akTopbl U BUAbl B3aMMOOTHOIIEHHUH
MEXIY OpraHu3Mamy; IIPUBOJIUTH IIPUMEPBI B3alMHOMI
MPUCTIOCOOTIEHHOCTH OpraHu3MoB. CpaBHHMBATh MEXAY COOOM BHIBI
OMOTHYECKUX B3aMMOJICHCTBHUI OpraHU3MOB. PackpbIBaTh coepkaHue
TCPMHUHOB U TOHSTHH: nomyjdangusda, 4YUCICHHOCTb, IIJIOTHOCTD,
pPOXKAAEMOCTb,  CMEPTHOCTb, IPUPOCT, MWIpALMs, JAUHAMUKA
YHUCJICHHOCTU IOITYJIAIH. XapaKTepI/ISOBaTI) OCHOBHBIC IIOKa3aTeJIiu 1
JKOJIOTMYECKYIO CTPYKTYpy TOIYJILIMM; OIMCBIBATE MEXAHU3MBI
peryjsinn 4YMCJICHHOCTH IOy JIAIUA

4.Coo0111ecTBa 1 DKOJIOTNYECKHUE
CHCTEMBI

PackpeiBaTh  copepxaHWe TEPMHHOB W TIOHATHH:  OWOIEHO3,
HKOCHUCTEMa, OMOTeOleHO03, BUbI-IOMHHAHTHI, SKOJIOTHYECKas HUIIA.
XapaktepuzoBaTh ~ OMOIEHO3  (COOOIIECTBO), €r0  BHJIOBYIO,
MPOCTPAHCTBEHHYI0O U TpPO(UYECKyl0 CTPYKTYpbl. OOBACHATH POJIb
KOMIIOHEHTOB OHOILIEHO3a B TMOJJAEPKAHUU €ro CTPYKTYphl H
CYUIECTBOBaHMA Ha  ompenenéHHod  Tepputopun.  OOBACHATH
OMOJIOTUYECKHI CMBICI SIPYCHOCTH U JIMCTOBOW Mo3anku. CpaBHUBATH
KOMIIOHEHTbI OWOILIEHO30B, WX BHJOBYIO, IPOCTPAHCTBEHHYIO U
TPO(UYECKYIO CTPYKTYpBI, CBSI3U MEXAy OpraHu3sMamu. PackpbiBaTh
coJiepKaHWe TEPMHHOB U TOHATHHA: DKOCHUCTEMa, OHMOTeOoleHO3,
MPOJYLIEHThl, KOHCYMEHTBI, pEeIYyLEHThl, TpopHUUecKue YpPOBHH,
nuuieBasl 1elb M CETh, JKOJOTMYECKHE NHpaMuipl, Ouomacca,




MPOAYKLUS, CyKIecCusl. XapakTepru30BaTh CBOMCTBA SKOCHCTEMBI (€€
CMOCOOHOCTh K JUTHTEIBHOMY CaMOIIOAJIEPKAHUIO, OTHOCHUTEIFHO
3aMKHYTBII KPYTrOBOPOT BEIECTB, HEOOXOAUMOCTh MOTOKA SHEPTHH).
CpaBHuBaTh NacTOUIIHBIE U ACTPUTHBIE MUILEBBIE IIEMH, TpOoUUecKre
YPOBHU SKOCHUCTEMbI. Paznuyarth mupamMuibl MPOIYKIUH, MHPAMUIBI
YHCICHHOCTH W TUpaMuabl Omomacchl. COCTaBISATh HENH H CETH
nuTtaHus.  [lepeyucnaTh  CBOHCTBA  HKOCHUCTEM:  yCTOMYUBOCTH,
caMoperyJsmus, pasButue (cykmeccusi). ONHCHIBaTH MEXaHHU3M
MOAJEP)KAaHUS  PABHOBECHS B  DKOCHCTEMax. XapaKTepu30BaTh
CYKIIECCUH, BBISBIATH NPUYHHBI M OOIIME 3aKOHOMEPHOCTH CMEHBI
9KOCUCTeM. PackphiBaTh cofep>KaHUE TEPMHUHOB U TOHSTHI: BOJHBIC
9KOCHUCTEMBI, OMOT€OIIeHO3bl, (PUTOTUIAHKTOH, 300TUIAHKTOH, OEHTOC,
rymyc. llpuBOAUTH mNpUMEpPHl MPUPOIHBIX IKOCHUCTEM  CBOEHU
MecTHOCTH. CpaBHHMBaTh Ha3eMHbIE W BOJHBIE JKOCHUCTEMBEI,
OpraHu3Mbl, 0Opasyrole pa3Hbie Tpopuueckue ypoBHH PackpwiBaTh
coliepKaHWe TEPMHUHOB W TIOHSTHHA: AaHTPOINOTCHHAs SKOCHCTEMa,
arposKOCHUCTEMA, ypboskocucTema, Ouopaznoobpasue.
XapaKkTepHu30BaTh arpOIKOCUCTEMBI M YPOOIKOCUCTEMBI, 0COOCHHOCTH
WX cyliecTBoBaHMs. [I[pUBOAUTH MPUMEPHI aHTPOTIOTEHHBIX IKOCHCTEM
CBOCH MECTHOCTH, ONHCHIBATH WX BHJOBOW COCTaB H CTPYKTYpY.
CpaBHUBaTh COCTaB U CTPYKTYpPy MPHUPOJHBIX OKOCUCTEM U
arpo’KOCHCTEM, arpodKOCUCTeM U ypOoskocucTeM PackpbiBath
coJiepKaHWe TEPMUHOB M MOHATHH: Oumocdepa, >KUBOE BELIECTBO,
nuHaMu4deckoe paBHoBecue. OneHuBath Bkiaa B. M. Bepnamackoro B
co3lanue yueHust o 6uocdepe. XapakTepu3oBaTb cOCTaB OHOC(eEpBI,
(byHKIMHM >KUBOTO BemiecTBa Owocdepbl u ompenensth (Ha Kapre)
obnacTu ero HauOOMNbIIETr0 pacmpocTpaHeHus. [IpuBoaUTH TpUMEpHI
MIPOSIBIICHUS byHKIHI YKUBOTO BEIIIECTBA ounocdepsl,
OMOT€OXUMHUYECKOW  JEATENIbHOCTH  YeJIOBEKa. [TepeuncusTh
oco0eHHOCTH Ouochepbl Kak TJIOOATHHOM HSKOCHCTEMBI 3EMIIH.
PackpeiBaTh coaep)kaHHE TEPMUHOB M TIOHATUH: 1EJIOCTHOCTH
omocdeppl, KPYroBOPOT BEIIECTB, OHOTCOXUMHUYECKHE  IIUKJIBI
3JIEMEHTOB, 30HAJILHOCTH Onochepsl, 6MoMbl. ONMUCHIBATH KPYTOBOPOT
BEIIECTB, OMOTEOXMMHUYECKUE IMKIIBI a30Ta M yriiepoaa B Omocdepe.
OObscHAT, mTpUYHMHY 30HaNbHOCTH Oumocheprl. Ilepeuncnsats u
XapaKTepu30BaTh OCHOBHBIE OHOMBI cymm 3emin PackpbIBaTh
CoJlep’)kaHue TEPMUHOB U TOHSATUH: AaHTPOIOTCHHBIE W3MEHEHUS,
HKOJIOTUYECKUH KpPHU3UC, TII00ANbHBIE TpoOJIeMbl. XapaKTepru3oBaTh
ounochepHyto poib denoBeka. [IpUBOAUTH MpUMEpPHl aHTPOIIOTEHHBIX
m3MeHeHud B Owmocdepe. OrneHUBATH TMOCHEACTBUS 3arps3HEHUS
BO3IYIIHOW, BOJHON cpeabl, H3MEHEHHsS KJINMara, COKpAIICHUS
O6uopazHooOpazusi. DopMyIMpOBaTh COOCTBEHHYIO TIO3HUIIMIO  TIO
OTHOIICHHUIO K TJIOOATBbHBIM U PETHOHATBHBIM HKOJIOTHUYECKUM
npobiemMaM, apryMEeHTHpPOBAaTh CBOIO TOYKY 3peHus. HaspBaTh
MIPUYMHBI TOSBICHUS MPUPOJOOXPAHHON STUKHU, PACKPHIBATH 3HAUCHHE
nporpecca Jisl MPEOJIOJICHHUSI SKOJIIOTHIECKOTO Kpu3uca PackpriBaTh
coJiepKaHue TEPMUHOB u TIOHSITHIA: paroHaibHOe
MPHUPOJIONIONB30BAHNE,  YCTOHYHMBOE  pa3BUTHE,  KOJBOJIOIHSI.
XapakTepu3oBaTh  palMiOHAJbHOE  HCIOJIb30BaHHWE  MPHUPOJHBIX
PECYpCOB; OCHOBHBIE MOJIOKESHHS KOHIICTIIIUHN YCTOHYNBOTO Pa3BUTHS




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne n/m HaumeHoBaHMe pa3iesioB U TeM KosinvecTBo yacos JaexkTpoHHble (LdpoBbIe) 00pa3oBaTebHbIE
- MPOrpaMMbl Beero KP IIP pecypcbl
1 buonorus kak Hayka 2 0.5 bubnuoteka I{OK https://m.edsoo.ru/7f41¢292
2 JKuBBIE CHCTEMBI M X OpraHu3aIus 1 bu6mmoreka IIOK https://m.edsoo.ru/7f41¢292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIETKH 8 1 bubnuoteka [{OK https://m.edsoo.ru/7141¢292
4 KuznenesaTenbHOCTD KIIETKH 6 bu6mmoreka IIOK https://m.edsoo.ru/7f41¢292
5 PasMHOKCHHE H HH/HBHIYIbHOE PasBHTHE 5 1 bu6mmoreka [IOK https://m.edsoo.ru/7f41¢292
OpPTaHHU3MOB
6 Hacne/IcTReHHOCT, 1 H3MEHIHBOCT 8 1.5 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292
OpTaHU3MOB
7 Cenexius OpranusmMos. OCHOBbI 3 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292
OMOTEXHOJIOTHHI
8 PesepBHOE Bpemst 1 bubnuoteka [{OK https://m.edsoo.ru/7141¢292
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 4



https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292

11 KJIIACC

KoanuyecTBo 4acoB

lﬁ%lgMeH OBaHMe Pa3/iesioB M TeM MPOrPaMMBbI Bcer kp | 1 DJieKTpoHHbIE (HU(POBbIE) 00pa30BaTeIbHbIE PECYPCHI
)
1 DBOJIIOLMOHHAS OHOJIOTUS 9 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41cc74
2 ];:;izKHOBeHHe 1 PASBHTHE JU3HH Ha 9 0.5 | bubmuoreka IIOK https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl 1 OKpYyXKaromas cpeaa 5 1 bubnuoteka I{OK https://m.edsoo.ru/7f41cc74
4 CoobmiecTsa 1 SKONIOTHIECKHCE 9 1 bu6mmoreka [IOK https://m.edsoo.ru/7f41cc74
CUCTEMBI
5 PesepBHOE Bpemst 1 bubnuoreka IL{OK https://m.edsoo.ru/7f41cc74
OBILEE KOJIMYECTBO YACOB I10 33 1 25

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74
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ITOYPOYHOE IIVTIAHUPOBAHUE

10 KVIACC
KosmuecTBo yacos
BianmocBssb DJ1eKTPOHHbIE IHPPOBbIE
Ne m/n Tema ypoxa Beer KP | IP NPOTPavMOH o0pa3oBaTe/bHbIE PeCypChl
0 BOCIIMTAHUS P pecyp

VYrpo3a npuMeHeHus bubnmorexa [JOK
1 buonorus B cucreme Hayk 1 B3pBIBUATHIX BEILECTB https://m.edsoo.ru/863e6122
JUTSL )KUBBIX OPTaHU3MOB https://m.edsoo.ru/863e632a

MeTopl TIO3HAHHS KUBOW TPUPOJIBI.

, HIEaKTI/I‘IGCKaSI paboTta Ne 1 | 0s Bu6miorexa [IOK
«Mcnonp3oBaHue Pa3NIUYHBIX METOJIOB . hitps:/m.edsoo.ru/863e6122
pu U3YYCHUN OMOJIOTUYECKIX
00BEKTOBY

3 buonornyeckue cuctemsl, MPOUECCH U 1 bu6moreka LIOK
UX U3yYCHHE https://m.edsoo.ru/863e6564

4 XUMHUECKUI cocTaB KIeTKH. Boma u | bubnuorexa [IOK
MUHEpaJIbHBIE COIN https://m.edsoo.ru/863e674¢

5 5 C 5 | bu6mmoreka [IOK

CIIICH. L-0CTaB 1 CTPOCHHE DEIKOB https://m.edsoo.ru/863e6b72
DepMeHTHI — Ouosornveckue
katanu3atopbl. JlabopaTopHas pabora Bu6morexa LIOK

6 i 1 0.5
Ne 1 «M3ydyeHue KaTaIUTHUECKOM https://m.eds0o.ru/863e6b72
aKTUBHOCTH (DEpPMEHTOB (Ha TpuUMepe
aMuUJIa3bl WM KaTaJa3bl)y»

7 v 11 | bubmnoreka [IOK

[VICBOAPL. JHHITHRT https://m.eds00.1ru/863e6870
Bbubmmorexa [JOK
8 HyxnennoBbie kucioter. ATD 1

https://m.edsoo.ru/863e6d5¢



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
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HCTOpI/Iﬂ U METOJbl U3YUCHUSA KIICTKH.

bu6mmoreka [IOK

9
Knerounas Teopus https://m.edsoo.ru/863e6e88
10 KieTka xak nemgocTHas >KMBas CHCTEMa
CtpoeHue >yKapUOTUYECKOW KIIETKH.
JlabopaTtopHas padota Ne 2 «3ydenue Bu6morexa IIOK
11 ;{TI/II);):::I/I;X - ;g:;oﬁ 6aKTIe)a§1f7leHrII/I§I’ 0.5 https://m.edso0.1ru/863e610
> 1P P A https://m.edsoo.ru/863e716¢
MHUKPOCKOTIOM Ha T'OTOBBIX
MUKpOTIpEnapaTax U UX OMUCAHHE)
12 06 5 bu6mmoreka [IOK
MCH BCILCCTB HITH META0O MM https://m.eds00.1u/863e766¢
13 o X bubmnoreka [IOK
OTOCHHTES. ACMOCHHTE3 https://m.edsoo.ru/863¢e7¢98
14 3 o6 bubnuorexa [IOK
HEPTETHHECKII 0OMEH https://m.edsoo.ru/863e7aae
KuszHeHHBI UK KIETKH. JleneHue
s KNHeSTKHHI\gHTO& JlabopaTopHas pabora 0s Bu6miorexa [IOK
® 2 (HADJIO/ICHHC MUTO3a B IUICTRaX ' https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIIKa JyKa Ha TOTOBBIX
MUKpOIIpenapaTax»
16 buocunTes Ocka. Peaxmus bubnmoreka [IOK
MaTPUIHOTO CHHTE3a https://m.eds00.1ru/863e796¢
Hapymienne nporeccon
17 T 5 5 CHUHTE3a O JeHCTBUEM bu6nmmoreka [IOK
PAHCILAIA == DHOCHHTES BEJka CIIUPTOB H https://m.edsoo.ru/863e796e
HapKOTHYECKUX CPEJICTB
18 Heknerounsle Qopmbl  KU3HU — bubimorexa [LIOK
BHUPYCHI https://m.edso0.ru/863e7540
19 @OpMBI pa3MHOKEHHUSI OPraHU3MOB bubnuoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88

https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e83 1e

bubmnoreka [HOK

20 i
Metios https://m.edsoo.ru/863e7f4a
OOpa3oBaHne M pPa3BUTHE TIOJOBBIX
) j(IHeGTOK. ) Olﬁ'[OngOpeHHe. 0 BuGmorexa LIOK
avopatoptaz pabota 12 % «HSyHeHie ' https://m.eds00.ru/863¢81b6
CTPOCHUS TIOJIOBBIX KJIETOK HA TOTOBBIX
MUKPOTIpEnapaTax»
BnusiHue okpyxkaronien
2 WNunuBunyansHOE pa3Burue cpeTBI Ha COI))(}[/)aHeHI/Ie bu6muorexa IJOK
OpPTraHHU3MOB https://m.edsoo.ru/863e8436
HKEHCKOTO 3/I0POBbSI
3 I'eHeTuKa — HayKa 0 bubanoreka LIOK
HACJIEACTBEHHOCTH U U3MEHYNBOCTH https://m.eds00.1ru/863e8612
o 3aKOHOMEPHOCTHU " HaCJ'IegOBaHI/ISI Bu6maorexa LIOK
NPU3HAKOB. OHOTHOPHUIHOE https://m.eds00.ru/863e8878
CKpCIBAHHE
s JluruOpumHoe CKpeIlMBaHHE. 3aKOH Bu6maorexa LIOK
HE3aBHCIMOTO HaCIIC/IoBaHI https://m.edsoo.ru/863e89a4
NIPU3HAKOB
CueruieHHOE HACJIeIOBaHHE
npu3HakoB. JlaboparopHas padota Ne 5
26 «3yyenune pe3yapTaToB 0.5 bubnnorexa [IOK
MOHOTHOPUAHOTO M JAUTHOPUIHOTO ' https://m.eds00.1u/863e8c60
CKpelMBaHUA Y  JApo3ouiabl  Ha
TOTOBBIX MUKPOIIPETapaTax»
I'eneTnka noJja. Hacnenosanue bubmmorexa [IOK
27
IIPU3HAKOB, CLIETIJIEHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
78 N3MeHuunBOCTE. Henacnencrsenuas 05 bubnuorexa LIOK

u3MeHuuBOCTh. JlaboparopHas pabora

https://m.edsoo.ru/863e8efe
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6

Ne 6. M3ydenne MmoauduKarmoHHOM
N3MEHUYUBOCTH, IIOCTPOEHUE
BAapUALMOHHOIO psiJia U BapUallMOHHOU
KpHUBOID»

Hacnencreennas W3MEHUYUBOCTb.
29 JlaGopartopnas pabota Ne 7. «AHanuz | 0.5 bubmmoreka [LIOK
MyTalil y Apo30(QuiIbl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHUKpOIpernapaTaxy
30 I ) I'enonma yenoBeuecTBa ¢ bu6mmorexa [IOK
CHETHIA HenoBeKa TOYKH 3PEHUS TCHETUKU https://m.edsoo.ru/863e8d78
Pesepubiil ypok. O00011€HHE IO TEME
31 «HacnencTBeHHOCTh M M3MEHUYUBOCTH 1
OPTaHU3MOBY
0 C | bu6mmoreka [IOK
CIICKILILL KAk HayKa 1 TpOtece https://m.edsoo.ru/863e¢9214
33 MeToabpl W JOOCTIDKEHHSA CEJICKIINU 1 bubnmorexa LIOK
pacTeHUM U )KUBOTHBIX https://m.edsoo.ru/863e9214
34 BrotexHomorust KaK oTpacib 1 bubmoreka [[OK
IIPOU3BOICTBA https://m.eds00.1ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 4



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8efe

11 KIIACC

KoauuyecTBo yacoB

Ne B3aumocssss ¢ DJIeKTpPOHHbIe N (ppoBbIE
Tema ypoka Beer .
n/n KP | IIP NnporpamMmoit o0pa3oBaTe/bHbIE PeCypChl
0 BOCIUTAHUS
| 3 . 1 bubmuorexa [JOK
BOTIOLHA T METOART €€ H3YHCHHIA https://m.edsoo.ru/863ea20e
) n o6 | bubnuoreka [JOK
CTOpHS Pa3BUTHUS MPEACTABICHUH 00 HBOIOLNUN https://m.eds00.ru/863¢9570
3 M | but6mmoreka [IOK
HKPOIBOTIONHA https://m.edsoo.ru/863e9cle
[Momynsmus kak 3JIeMeHTapHas SAMHHIIA BUIA U
4 somormu.  Jlaboparopnas pabora Ne 1 1 05 bubimorexa LIOK
«CpaBHEHHE BMJIOB 10 MOP(OJOTHYECKOMY ’ https://m.eds00.1ru/863e99c6
KPUTEPHUION»
5 JBkyne cuibl  (3JIeMEeHTapHble  (DaKTophI) 1 bubnmnoreka IIOK
SBOJIFOIINHT https://m.edsoo0.ru/863e¢9da4
K 0
6 E i1 0TO 1 eciif:B:I:::fﬁ oT0op Ha brbmiorexa LIOK
CTECTBEHHEIH OTOOP M €rO dopMbI P https://m.edsoo.ru/863e9ed0
YIIUYHBIX KUBOTHBIX
PesynbraThl  9BOMIONUU:  MPHCIIOCOOJICHHOCTD
7 OpraHu3MOB M BHH00OpazoBanue. JlabopaTopHas 1 0.5 bubnnoreka IIOK
pabora Ne 2 «Omnucanue NpUCITOCOOIEHHOCTH ' https://m.edsoo.ru/863e9fde
OpraHu3Ma 1 €€ OTHOCHTEILHOTO XapaKTepay
g q 1 bubmuoreka [JOK
AMPABJCHILT H TYTH MakpOIBOIIOTHH https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BOMIOLINN 1
10 Hcropus »ku3HU Ha 3eMIle U METO/IbI €€ M3y YEHHSI 1
1 r 3 1 Enunoe npoucxoxnenue bubnunoreka [IOK
HHOTESBT IPOHCXONICHILT KHSHI HA SEMIC BCEX HApOJIOB 3eMJIN https://m.edsoo.ru/863ea5a6
but6mmoreka [JOK
12 PasBuTHe XU3HM Ha 3eMJIe TI0 3paM U [EpUoIaM 1

https://m.edsoo.ru/863eabbe



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863ea20e

OCHOBHBIC 3TaIlbl OBOJJIIOLUN PAaCTUTCIBHOIO H

13 XKHUBOTHOrO Mmupa. [Ipaktuueckas pabora Ne 1 0.5 bubnmnoreka IIOK
«M3yueHne MCKOMaeMbIX OCTATKOB pPacTEHU U ’ https://m.edsoo.ru/863ea8bc
YKUBOTHBIX B KOJUICKIIMSIX)

14 C bubmuorexa [JOK

OBpPEMEHHAas CHCTEMa OPraHMYECKOT0 MHpa https://m.edsoo.ru/863cad8e

15 3 T 5 bu6mmoreka [{JOK

HBAJIUIBI B OOIECTBE
BOJIIOIIHS Y€JIOBEKa (AHTPOIIOTCHES) bl 1 https://m.edsoo.ru/863eac2c

16 but6mmoreka [IOK
JIBuokyuiue cuibl (pakTopbl) aHTpONIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaJIUU 3BOJIIOIUHU YETIOBEKa

18 YeoBeyeckre pachl W NPHPOAHBIE aJalTaluK bubanorexa IIOK
YeJoBeKa https://m.edsoo.ru/863eaea2

19 PesepBubIii  ypok. OO0oOImEeHHEe 1O  Teme
«BO3HUKHOBEHNE U PA3BUTHE JKU3HH HA 3eMIIe)

20 DKOJIOTHsSI KaK HayKa

)1 C 5 bu6mmoreka [JOK

penbl OOUTaHUS U SKOJIOTHIECKHE (DaKTOPBI https:/m.cdsoo.rw/863cafec
Abuortnyeckue Qakropsl. JlaboparopHas padora
Ne 3. } «Mopdonoruueckne  0cOOEHHOCTH Bubmioreka LIOK
22 pacTeHWii W3  pasHbIX MeCT OOHTaHUs». 0.5
https://m.edsoo.ru/863eb10e
JIaGoparopnas pabota Ne 4. «BnusiHue cBera Ha
POCT ¥ Pa3BUTHE YEPCHKOB KOJICYCa)
7 5 but6mmoreka [IOK
oTndeckue hakTo
HOTHHECKNE (paKTOpb! https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTCPUCTUKU TOIMYJISIIHH.

24 IMpaktrueckas padora Ne 2 «IToac4éT MIOTHOCTH 0.5
MOMYJISIUUNA Pa3HbIX BUJOB PACTCHHIN)

)5 Coob 5 bubmuoreka [JOK

000111eCTBa OPraHu3MOB — OHOIICHO3
HeCTBa OpraHu3MOoB HOTeH https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) bubauroreka ITOK



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea8bc

https://m.edsoo.ru/863eb46a

. gCHOBHbIe MOKa3aTeiu BKO(C:I/ICTVeMH. | Bu6muorexa LIOK
KOJIOTHYECKHE HpaMUIbL. BOICTBA https-//m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [pupoaHBIE SKOCUCTEMBI 1
Bnusiaue yenoBeka Ha
29 AHTpONOTeHHBIE YKOCUCTEMBI 1 KHMBYIO IPUPOAY. 3alIuTa
3eMJIH
30 E 5 3 1 but6mmoreka [IOK
nochepa — riaodampHas SKOCHCTEMA 3eMITH https-//m.edsoo.ru/863ebb5e
31 3 5 | bu6mmoreka [IOK
aKOHOMEPHOCTH CyIIIECTBOBaHUs Onochepsl https-//m.edsoo.ru/863ebd 16
32 YeoBeuecTBO B orochepe 3emuw/. 1 bubnuoreka IIOK
CocyiecTBoBaHNE IPUPOBI U YEIOBEYECTBA https://m.edsoo.ru/863ebale
33 PesepBHbIit YPOK. O06006mieHue TEMBbI |
«Coo0111ecTBa M HKOJIOTHIECKUE CHCTEMBI»
OBHIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 33 2.5



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
MNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA
buonorus. O6mas 6uonorus, 10 kmacc/ Cusornazos B.U., Aragonoa W.b., 3axaposa E.T.,
OOmecTBO ¢ orpaHu4eHHOM OTBeTCTBEHHOCTBHIO «IPO®A»; AxkuumonepHoe obmectBo «M3maTenbcTBO
«IIpocsemienne

buonorusa. O6mas 6uomnorusa, 11 kmacc/ CuornmazoB B.U., AradponoBa N.b., 3axaposa E.T.,
OOmiecTBO ¢ OrpaHu4eHHOM OTBETCTBEHHOCTHIO «IPO®DA»; Axumonepnoe obmectBo «M3maTenbcTBO
«ITIpocBemenuey

METOIUYECKHUE MATEPUAJIBI IJISA YUUTEJIA

buonorus. 10 knacc. KontponbHo-uzmepurenbabie matepuainsl. ®I'OC, U3naTensctBo: Bako, 2017
r.

Huxkomnaii JIucoB: buonorusa. Ilocobue a5 MOATOTOBKM K IEHTPAIU30BAHHOMY TECTHPOBAHUIO.
W3narensctBo: ABepcas, 2021 r.

Tepemos, IlerpocoBa: buonorus. 10-11 kmaccel. buomorndeckuii cucTemMbl UM MPOUECCHL. YTII.
ypoBeHb. Metoanueckoe mocobue. ®I'OC, U3natenscTBo: MuemosuHa, 2023 T.

Haramuss Bompoma: buomorums. 10-11 xmacc. OOmast Ouonorus.  Iloypodnsle pa3paboTKwu.
W3narenscrBo: M-Knura, 2014 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCblI CETU UHTEPHET
https://resh.edu.ru/subject/5/10/

http://www.anatomus.ru/

https://www.yaklass.ru/p/biologia#program-10-klass

http://www.darwin.museum.ru/

http://school-collection.edu.ru

http://fcior.edu.ru/

https://college.ru/biologiya/



https://resh.edu.ru/subject/5/10/
https://college.ru/biologiya/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://www.darwin.museum.ru/
https://www.yaklass.ru/p/biologia#program-10-klass
http://www.anatomus.ru/

INEPEYEHDb (KOAU®UKATOP) PACIIPEJAEJIEHHBIX ITIO KJIACCAM ITPOBE-
PSIEMBIX TPEGOBAHUH K PE3YJIBTATAM OCBOEHUSA

OCHOBHOM OBPA3OBATEJIbHOM IMPOT'PAMMBI CPEJHET'O OBIIETO Ob-
PA3OBAHUA U DJIEMEHTOB COAEPXAHMS 110 BUOJIOTI'NA

B denepanbHBIX M PETHOHATBHBIX MPOLIEAYpPaX OIEHKHA Ka4ecTBa 00pa30BaHUS HCIIONB3YETCs MePEICHb
(xomupuKaTop) pacmpeleleHHbIX MO KiaccaMm IMPOBEpSEMBIX TPeOOBaHUN K pe3yibTaTaM OCBOCHHS
OCHOBHOH 00pazoBaTeNbHON MPOTPaMMBbI CPEIHETO OO0IEro 0Opa3oBaHMS U AJIEMEHTOB COJACPXKAHUSA IO

OHOJIOTHUN.

10 KJIACC

IIpoBepsiemble TpeOOBaHUS K pPe3yJIbTATAM OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl

Kon
NMPoBEPsSIEMOTro pe3yJibTa-
Ta

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00-
pa3oBaTeIbHOI MPOrpaMMBbI Cpe/IHero 061ero oopa3oBaHus

1

CdopmupoBaHHOCTH 3HAHUIN O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUS E©CTEeCTBEHHBIX HAyK, B (POPMHUPOBAHWU COBPEMEHHOW ecTe-
CTBEHHO-HAYyYHOW KapTHHBI MHpa M HAYYHOTO MHUPOBO33PEHUS; O BKIAJE
POCCUHCKMX U 3apyO€KHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHATFHOM TPAMOTHOCTH YEJIOBEKa JUIsl PEIleHUs >KU3HEHHBIX 3a-
Jadg

YMeHue packpbiBaTh COJAEp)KaHUE OMOJIOTHUYECKMX TEPMHUHOB W TMOHSTHIA:
JKU3Hb, KJIETKA, OpraHu3M; mMeTaboian3M (0OMEH BEIIECTB M MPEBpaIlCHUE
SHEPTHUH ), TOMEOCTa3 (CaMOperyJIsIus), ypOBHEBAsI OpPraHU3AIHS )KUBBIX CH-
CTEM, CaMOBOCIPOM3BEJCHHE (PENpPOAYKIIHs), HACIEICTBEHHOCTh, W3MEH-
YUBOCTb, POCT M pa3BUTHE

YMmenue uznarath OMoJIOrHYecKue Teopuu (KIETOYHasl, XpOMOCOMHAs, My-
TarmoHHas ), 3akousl (I'. Mengens, T. Moprana, H.W. BaBunosa) u yuenus (o
LHEHTpax MHOrooOpas3usi M HPOUCXOXKJEHUS KyJIbTypHbIX pacteHudt H.N.
BaBusoBa), onpenensTh rpaHULbl UX MIPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BIaJeTh METOJaMU HAYYHOTO TO3HAHUS B Onoyioruu (HaOIroacHIE
U OTHCAHHE JKUBBIX CUCTEM, MPOIIECCOB U SBJICHUI; OpraHu3aIis U MpoBe-
JIeHUE OMOJIOTHYECKOTO SKCTIICPUMEHTA, BBIJIBUKCHIE TUTIOTE3bI; BBISBIICHHE
3aBUCHMOCTH MEXKIY HCCIEIyeMbIMU BEIMYMHAMHU, OOBSICHEHHE TOTyUYeH-
HBIX PE3yJIbTaTOB, UCTIOJIB30BAHHBIX HAYYHBIX MOHSATHH, TCOPUH U 3aKOHOB;
YMEHHE JIeNaTh BEIBOJIbI HA OCHOBAaHWUHU TOTYYEHHBIX

pE3yJIbTATOB)

YMeHHe  BBIICNATh  CYIIECTBEHHBIE MPU3HAKU BUPYCOB,  KJIETOK
MPOKAPHOT U IYKAPHOT, OJHOKIETOYHBIX U MHOTOKIJIETOUYHBIX OPTaHH3MOB; OCO-
OEHHOCTH TIPOIIECCOB OOMEHA BEIECTB U MPEBPAIICHUS SHEPTUU B KIIETKE, POTO-
CHHTE3a, IUTACTUYECKOTO M SHEPreTHUecKOro oOMeHa, XEMOCHHTE3a, MUTO3a,
MeN03a, OIUIOZOTBOPEHHUS, PA3MHOKEHUS, UHANBALYAIbHOTO pPAa3BUTHA Opra-
HU3Ma

(oHTOTEHE3)

YMeHHne NMPUMEHSTh MOJyYCHHbBIE 3HaHUS JIJI1 OOBSICHEHHS OMOJIOTHYECKHUX
MPOLIECCOB U SIBJICHUH, I MPUHATUSA MPAKTUYECKUX PELICHUW B MOBCEI-
HEBHOW JKM3HU B IEJIsSIX oOecreueHus Oe30MacHOCTH CBOETO 3JI0POBBS M
3I0POBBSI OKPY>KAIOIINX JIFO/IeH, COOJIIOACHUSI HOPM T'PaMOTHOTO TIOBEACHUS
B OKPY’KaIOIIECH MPUPOTHON cpejie; MOHUMaHNEe HEOOXOIUMOCTH HCTIOb30-
BaHUs JOCTHKCHUI COBPEMEHHOM OMOJIOTUY U OMOTEXHOJNOTHIA I pa-
HOHAJIEHOTO

PUPOJIONOIB30BAHUS

YMmenune peiiaTh 3JIEMCHTAPHBIC I'CHETHUYCCKUEC 3aJa4Yd Ha MOHO- M OWI'H-




OpuIHOE CKpEIIMBaHKe, CLIEIUICHHOE HACIIeJIOBAHHUE; COCTABNIATH CXEMBI MO-
HOTHOPUIHOTO CKpPEUTUBAHUS IS
NpeCKa3aHus HACJIEIOBAHUS IPU3HAKOB Y OPraHU3MOB

YMeHue BBINONHATH J1a00OpaTopHble U MpaKTHYecKHe paboThl, cOOM0AaTh
npaBujia Tpu pabote ¢ y4eOHBIM
1 1a00paTOPHBIM 000PYIOBAHUEM

YMeHue - KpUTHMYECKHM  OLIEHMBAaThb U MHTEPIPETUPOBATH HH(YOPMAIIUIO
OMOJIOTMYECKOT0 COJCpPKAHMUS, BKIIOYAIONIYIO TICEBIOHAYyUYHbIE 3HAHUS U3
pasznuuHbIX ucTouHUKOB (CMU, HayuyHO-momyssipHbIE MaTepuaibl); ITHYE-
CKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAHUI B OMOJIOTHH, MEIULIMHE,
OMOTEXHOJIOTHHU

10

YMmenue co3iaBath COOCTBEHHBIEC MMCHMEHHBIE U YCTHBIE COOOIIEHHS, 0000-
1ast OGMOJIOTUYECKYI0 HHPOPMAIIMIO U3 HECKOJBKHX HCTOYHHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH

11 KJIACC

IIpoBepsiemble TpeGOBaHUS K pe3yJIbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTe/IbHOM

NPOrpamMMmbl

Kon
NMPOBEPSIEMOro pe3yJabTa-
Ta

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOI 00-
pa3oBaTe/ibHOI MPOrpaMMbl CpelHero 001ero 00pazoBaHus

1

CopMUpOBaHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CHCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA  HAYYHOTO MUPOBO33PEHHUS; O BKJIAJI€ POCCUUCKHUX
1 3apyOeKHBIX YUEHBIX-OMOIOTOB B Pa3BUTHE OMONOTHY; (PYHKIIMOHAIBHON
TPAaMOTHOCTH YEJIOBEKAa MJIs PEIICHUs

YKU3HEHHBIX 3a/1a4

YMeHne pacKkpbelBaTh COJIEp)KaHUE OMOJOTMYECKUX TEPMUHOB M TIOHSITHI:
BUJI, IOMYJISIIUS, TEHO(MOH, SBOJIONNS, JABWKYIIUE CHIBI ((PpakTopsl) 3BO-
JTIOLMH, TPHCIOCOOJIEHHOCTh OPraHU3MOB, BHI000pa3oBaHKE, 3KOJIOTHYE-
CKHe (aKTOpBI, IKOCUCTEMA, MTPOAYLIEHTHI, KOHCYMEHTBI, PEAYLECHTHI, LEHH
MUTaHUS,

9KOJIOTHUECKasl MMpamuia, OMoreoneHos, buocdepa

YMeHue u3naratb OMOJIOTHYECKHE TEOpuUW (9BONIIOLMOHHAs Teopust Y
JlapBuHa, CUHTETHYECKasi TEOPUs 3BOJIOLMMN), 3aKOHBl M 3aKOHOMEPHOCTH
(3aponpimeBoro cxonctBa K.M. bapa, uepeoBaHus ri1aBHBIX HampaBiIeHUN
u myteit sBoonnu A.H. CeBeprioBa, yuenus o 6uochepe B.I. Bepnancko-
r0), ONPEIATh TI'PaHULBl UX HPUMEHHUMOCTH

K KUBBIM CUCTEMaM

YMeHue BnajieTb METOJaMHi HAyYHOTO MO3HAHUS B Ononoruu (HabmroacHue
Y OTHMCAHUE KUBBIX CHUCTEM, MPOIIECCOB M SBJICHHI; OpTaHU3aIns U TIPOBE-
JeHre OMOJIOTMYECKOTO IKCIEPUMEHTA, BbI- JBUKCHHE TUIIOTE3bI; BBISBIC-
HUE 3aBUCUMOCTH MEXJy HCCIICyEeMbIMH BEIMYMHAMH, OOBSICHEHUE TOY-
YEHHBIX PE3yJbTaTOB, MCIOIH30BAHHBIX HAYYHBIX MOHITHA, TEOpUNA W

3aKOHOB; yMEHHE JeJIaTh BHIBOJbI HA OCHOBAHUU MOJIYYCHHBIX PE3yJIbTa-
TOB)

YMeHue BBIICIATh CYIICCTBCHHBIC MPH3HAKH CTPOCHHS OHOJIOTHUSCKHX
00BEKTOB: BHJOB, MOMYJISIUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEAYICHTOB,
OMOTECOIICHO30B M IKOCUCTEM; OCOOCHHOCTH MPOIIECCOB HACIICICTBCHHOW H3-
MEHYHBOCTH, €CTECTBEHHOTO O0TOOpa, BHI000PAa30BaHUS, TIPUCIIOCOOTICHHO-
CTH OPTaHM3MOB, ICHCTBUSI KOJOTHUSCKUX (PAKTOPOB HA OPTraHU3MBI, TIepe-
HOCA BEIIECTB W MOTOKA SHEPTUHU B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHE-




HUH B DKO- CHCTEMaX CBOEW MECTHOCTH, KPYroBOpOTa BEIIECTB U OHOTe0-
XUMUYECKUX ITUKIIOB B Onocdepe

YMeHue MNPUMCHATDH MMOJTYYCHHBIC 3HAHUA JJIS 00BsACHEHHST OMOJIOTHYECKHUX
MIPOILIECCOB U SIBJICHUM, IUIS NPUHATHS NPAaKTHUYECKUX PEHICHHH B IOBCE.-
HEBHOU JKM3HU B IIENAX oOecredeHusi 0€30MacHOCTU CBOETO 370pPOBbs H
3JI0POBBS OKPY’KAIOIINX JIFO/IEH, COOIIOICHNST HOPM T'PaMOTHOTO TIOBEACHHS
B OKpY>Kalollel NpUpOIHON cpesie; TOHUMaHue HeOOXOAMMOCTH HCIIONIB30-
BaHMS JIOCTYDKCHUI COBPEMEHHON OMOJIOTMU  JUIS  PAlMOHAIBHOTO MPH-
POJONOIb30BAHUS

YMeHnue pemats 3J1eMeHTapHble OUOJIOrMYECKUe 3a/1a4H, COCTABISITh CXEMBI
MepeHoca BEIIECTB U SHEPTUU B HIKOCUCTEMax (LIeTH MUTAHWUs)

VMeHHe BBINOJHATH Ja0OpaTOpHbIe M MpPAaKTHYECKHe padoThl, COO0AATH
npaBwiIa MpH paboTe ¢ y4eOHBIM U J1a0OpPaTOPHBIM 000PYI0BaHHEM

YMeHue KpUTUYECKH OIEHUBATh W HHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTNYECKOTO COJIeprKaHus, BKIIFOUAIOIIYIO MICEBIOHAYYHBIC 3HAHUS
U3 paznuuHbIX HCTOYHHKOB (CMMU, Hay4dHO-TIOMyNSpHBIE MaTe- PHAb);
paccMaTpuBaTh TIIO0ANBHBIE SKOJIOTHYECKHE MPOOIEMBbI COBPEMEHHOCTH,
(hopMUPOBAaTh O OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3UIIUIO

10

YMeHue co3naBaTh COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIE COOOIICHHS, 0000-
1masi OMOJIOTHUECKYI0 HH(POPMALIMIO U3 HECKOJIBKUX UCTOUHUKOB, TPAMOTHO
WCII0JIb30BaTh TMOHSITUHHBINA annapar OMoJIOTuu




HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

10 kaace

Kon

[TpoBepsieMbIil 2JIEMEHT COACPIKAHUS

buojgorust kak HayKa

buonorust — Hayka o >xuBoi npupoxe. Ponp Ouonoruu B popmupoBa-
HUHM COBPEMEHHON Hay4YHOW KapTHHBI Mupa. CucreMa OMOIOTHYECKUX
HayK

1.2

MeTopl MO3HAHHS KUBOW MPHUPOJBI (HAOIIOIEHHE, SKCIIEPUMEHT, OIMCa-
HUe, u3MepeHue, KiaccupuKaiys, MoJIeIMpoBaHle, CTaTUCTHYECKast 0Opa-
0OTKa JaHHBIX)

7KuBble cHCTEMbBI M HX OpraHusanus

XKusbie cuctembl (OMOCHCTEMBI) KaK MPEeAMET M3y4eHHUs] OMOJIOTHH.
CBoiicTBa OHOCHCTEM U UX pazHOOOpa3ue

YpOBHU OpraHu3alud OMOCUCTEM: MOJIEKYJISPHO-TEHETUYECKHM, KIeTOY-
HBI, OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OHO-
cepHblit

XuMHUecKasi COCTaB M CTPOCHUEC KJICTKHU

XHUMHUYECKUH COCTaB KJIETKH. XMMHUECKHE DJIEMCEHTBHI: MaKpO3JIEMCHTHI,
MHKPO3JICMCHTEIL. Bonga u MHUHCPAJIbHBIC BCHICCTBA. cDyHKI_II/II/I BOAbI U
MHHCPAJIBbHBIX BCIICCTB B KJICTKC. HoxmepxcaHI/Ie OCMOTHYECKOTr0 OaaHca
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benku. CoctaB u cTpoeHne 6€IKOB. AMUHOKHUCIOTH — MOHOMEPHI OEITKOB.
HezaMmeHnMble 1 3aMEHHMbIE aMUHOKHUCIIOTHl. AMUHOKHCIOTHBIN COCTaB.
YpPOBHU CTPYKTYphl OEIKOBOW MOJIEKYJIbI (NIEpBUYHAS, BTOPUYHAS, Tpe-
TUYHAsI ¥ YeTBEPTUYHAS CTPYKTypa). XUMHUECKHe CBOMCTBA OenkoB. buo-
noruveckue QyHKIMHA OCIIKOB.

depMeHTHI — OMoJoruueckue karaau3atopsl. CTpoeHne GpepMeHTa: aKTHB-
HBIN LEHTD,

cyocrpatHas cnenuduunocts. KopepmenTsl. Buramunpl. Otnuuus dep-
MEHTOB OT HEOPraHUYECKNX KaTaJIn3aTOpPOB
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VYraeBobl: MOHOCaxapuasl (IIII0K03a, pubo3a 1 Ae30Kkcupudo3a), aucaxa-
puabl (caxaposa, JIaKTO3a) U HoJucaxapuabl (Kpaxmal, TITMKOTeH, LeJUTI0-
n03a). buonornyeckue GyHKINU YTIIEBOJIOB.

Jlununer: Tpuriuuepunasl, crepousl, Gochonunuas. ['mapoduabHo-rua-
podobHbIie cBoiicTBa. buonornueckue ¢yHkiuu aunuaoB. CpaBHEHHE YyT-
JI€BOJIOB, OEJIKOB U JIMIUIOB KaK MICTOUHUKOB SHEPTHHU

3.4

Hykneunoseie kucnorsl: [JHK u PHK. Hykieoruabsl — MmoHOMEpPHI Hy-
kienHoBbIX KucIoT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenne u dyHKImMm
PHK. AT®: ctpoeHue

1 QyHKINN

3.5

[utonorus — Hayka o kierke. Kiierounast teopusi. MeToasl u3ydeHus Kie-
TOK

3.6

Knetka xak nemnoctHasi >kuBas cuctema. OOiue MpU3HAKU KIETOK: 3aM-
KHyTass HapykHas MeMmOpaHna, mojekynbl JIHK kak renetwyeckuii amma-
paT, cucTemMa CHHTEe3a

Oenka

3.7

Tunsl KIeTOK: 3ykapuoTHdeckas U mpokapuotuyeckas. OcoOeHHOCTH
CTPOCHUS TPOKAPUOTUYECKON KIeTKU. KiierouHas cTeHKa OaKTepwid.
CrpoeHne 3yKapuoTH4EeCKOW KiIeTKH. OCHOBHBIEC OTIIMYMS PACTUTEIBHOM,
JKUBOTHOHW M TPHOHOM KJICTKH

3.8

HOBCpXHOCTHHe CTPYKTYPHI KJIICTOK — KJICTOYHAsA CTCHKA, INIMKOKAJINKC, UX




¢yukuuu. [lnasmarnyeckas memOpana, e€ cBoiicTBa W ¢yHkuuu. L{uto-
miazmMa u e€ opranouasl. OmHoMeMOpaHHbIe opraHouasl kieTku: JDIIC,
annapaT ['onpmxu, nuzocoMbl. [lolyaBTOHOMHBIE OpraHOMIbI KIIETKU:
MHUTOXOHJPHUH, IUIACTHIbL. lIponMcXokIeHne MHUTOXOHIAPUM W ILTACTH.
Buns! mnactua. HemeMmOpanHble OpraHOUabI KIETKH: pHOOCOMBI, KIIETOY-
HBII IEHTP, PECHUYKH, KI'YTUKU. OYHKIIMN OPraHOUAOB KJIETKH. Briatoue-
HUs

3.9

Snpo — perynaropsbiii neHTp KieTku. CTpoeHue sjpa: saepHas o0oyou-
Ka, KapHoIla3Ma, XpPOMATHH, SPbIILKO. XPOMOCOMBI

3.10

TpaHCIOPT BEILIECTB B KJIETKE

KuzHeneareJbHOCTDh KJIETKH

OOMeH BellecTB, WK METa0OIU3M. ACCUMMIISIINS (TIJIACTHYECKUN OOMEH)
U TUCCUMWIIALNS (9HEPreTHYeCKUi OOMEH) — JIB€ CTOPOHBI €IMHOTO MPO-
necca MerabonusMa. Tumbl oOMeHa BelIECTB: aBTOTPO(HBIA U TreTepo-
TpodHBIiA. Ponb hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAILCHUN SHEPTHU B
KIICTKE

4.2

®otocunres. CBetoBas U TeMHOBas (aszbl ¢porocunTesa. Peakuu ¢oto-
cunTe3a. DpdexTuBHOCTH (poTocuHTE3a. 3HAUCHUE (POTOCUHTE3A JJIS K13~
HU Ha 3emite. BnusiHue ycioBuii cpeibl Ha (OTOCUHTE3 U CIIOCOOBI TOBBI-
HIEHUSI €T0 MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCUHTE3UpYyIole OakTepuu. 3HAYCHHE XEMOCHHTE3a
U1 JKU3HU Ha 3eMiie

4.3

DOHepreTudyeckuil oOMeH B KJIeTKe. PaciieniieHue BemecTs, BbIACICHUE U
aKKyMYJIHPOBAaHHME PHEPIHM B KIIETKE. DTambl SHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxkenue u ero Buapl. KHCIoponHOE OKHUCIEHHE, WU KJle-
TOuHOE AblxaHue. I (EeKTUBHOCTh IHEPreTHUIecKoro ooMeHa
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Peakumuu matpuyHoro cunTe3a. ['eHetnueckas unpopmarus u JJHK. Pea-
JU3anys TeHeTUYecKor nHpopMaIuu B KieTke. [ eHeTHUIeCKuil Koa U ero
cpoiictBa. Tpanckpunims — matpuunslii cuate3 PHK. Tpancnsauus — 6uo-
cunte3 Oenka. Kogupoanue

aMUHOKUCIIOT. Pois prbocom B OrocuHTE3e OeKa

4.5

Hexnerounsie popmbl )ku3HN — BUpYCHl. cTopus oTkpeiTust Bupycos (..
HBanoBckuit). OcoOEHHOCTH CTPOEHUS U >KU3HEICSTEIBHOCTH BHUPYCOB.
bakrepuodaru. bonesnn pacTeHuii, JXMBOTHBIX W YEJIIOBEKAa, BBHI3bIBA-
emble BHpycamu. Bupyc ummyHoneduuuta yenoeka (BY) — Bo30yau-
teas CIIW/Ia. [TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHHUMA

Pa3MHoKeHNe U HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB

Knerounslii 1uKI, WM KU3HEHHbIH LUK KieTku. MHTepdaza u MuTo3.
[Tpomneccrl, mpoTekaronue B uaTepdasze. Perumkanus — peakuusi MaTpud-
Horo cuHre3a JIHK. Ctpoenue xpomocoM. XpoMOCOMHBIN HAOOp — KapH-
oTun. JUIUIONIHBIA U TaIUIOUIHBI XpPOMOCOMHBIE HAOOPHI. XPpOMaTHIBI.
[{uTonornyeckue OCHOBBI Pa3MHOXKEHUS M MHIUBUAYAJIbHOI'O Pa3BUTHSA
opranusmoB. [lenenune kierku — muto3. Craguu mwurtosa. Ilpouecchl,
IIPOUCXOAIINE HA Pa3HBIX CTaJAMAX MUTO3a. bHOIOrMueckuii CMbICI MU-
TO3a
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®opMbl pa3MHOKEHHSI OPraHU3MOB: Oecrionoe U mososoe. Busl 6ecrono-
IO pa3MHOXKEHUS: JIeJIeHHE HaJIBOE, TOYKOBaHUE OJTHO- U MHOTOKJICTOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHe. VcKyccTBEeHHOE KIlo-
HUPOBAaHHE OPTraHHU3MOB, €r0 3HAUCHUE IS CEIEeKIIUN
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[TonoBoe pa3zMHOXKEHUE, €T0 OTIUYHUS OT OECIOJIOTO.

Meiiosz. Cranuu meiio3a. [Iporeccsl, mpoucxoasiine Ha CTaausx Meno3a.
[ToBenenue xpomocom B meioze. Kpoccunrosep. buonoruueckuii CMbICHI U
3HaUCHUE MeHo3a
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["amerorenes — mporecc 0Opa3oBaHMsI MOJOBBIX KIETOK y KUBOTHBIX. [1o-
JIOBBIC JKC€JIC3bl. CCMCHHUKU U SNYHUKU. O6pa?>OBaHI/Ie nu paSBI/ITI/Ie ITIOJIOBBIX
KIIETOK — raMeT (CIepMaTo30u, SHIeKIeTKa) — CIepMaTOoreHe3 U oore-
He3. OCOOEHHOCTH CTPOEHUS

SIMIIEKJIETOK U criepMaro3onaoB. OmnoaorBopenue. [lapreHorenes

5.5

NunuBunyansHOE pa3BUTHE (OHTOTEHE3). DMOPHUOHATIBFHOE pa3BUTHE (M-
Opuorenes). Drtanbl SMOPUOHAIBLHOIO Pa3BUTHUS Y MO3BOHOYHBIX >KUBOT-
HBIX: ApoOJeHue, racTpyisuus, opranorenes. I[loctamGpuonanbHoe pas-
BuTHE. THUIBI TOCTIMOPUOHATIBHOTO Pa3BUTH: MPSAMOe, HeNpsiMoe (JIMYH-
HOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPbI, CIIOCOOHBIE
BBI3bIBaTh BPOXKIEHHBIE YPOACTBA.

Poct u pa3Butue pactrenuil. OHTOreHe3 LIBETKOBOT'O PACTEHUS: CTPOEHHUE
CEMEHH, CTaJNH Pa3BUTHUS

HaciaeacTBeHHOCTh M H3MEHYMBOCTh OpraHm3mMoB

[Ipenmer u 3amaum renetuku. Mctopust pa3BUTHS TeHETUKU. Bkian
POCCHUHCKHX U 3apyOeKHBIX YUEHBIX B pa3BUTHE T'€HETHUKU. METOIbI reHe-
TUKHU (TUOPUAOTOTUYECKHUM, IIITOTEHETHIECKUN, MOJICKYJIIPHO-TEHETHYE-
ckuif). OCHOBHBIC TCHETHUECKHE TOHATHUSA. [ eHETHYecKas CHMBOJIHKA,
WCIOJIb3yeMas B CXEMax CKpPEIIMBAHMI

6.2

3aKOHOMEPHOCTH HACJEI0BaHUS NPU3HAKOB, yCTaHOBJIEHHbIE I'. MeHne-
neM. MoHOTHOpHIHOE CKpeluBaHUE. 3aKOH €AMHOO0Opa3us THOPHIOB
nepBoro mnokosneHud. [lpaBuino nomMuHMpoOBaHMs. 3aKOH paclIEIUICHUS
npu3HakoB. ['mmoresa yuctoTsl ramer. [lomHOE M HEMmoTHOE TOMUHUPOBA-
HHUC.

JuruOpunHoe cKpemmBaHue. 3aKOH HE3aBUCHMOTO HacleJOBaHHS TpH-
3HaKOB. L[uTOreHeTnueckue OCHOBBI IUTMOPUIHOTO CKpelluBaHUs. AHa-
JTU3UpYIOIee CKpemBanue. Vcnoiap30BaHNWE aHAM3UPYIOIIETO CKpe-
MUBaHUA U OMPCACIICHUSA T'CHOTHUIIA

ocobu

6.3

CuennieHHOe HaclieoBaHUe Npu3HakoB. Pabora T. Moprana 1o cremnseH-
HOMY HaclileJJoBaHHIO reHoB. HapyleHue cuernseHusi reHoB B pe3yibTare
KpPOCCHHIOBepa. XpOMOCOMHas TEOPHs HACIEACTBEHHOCTH. [ eHeTuueckue
KapThl. ['eHeTHKa mmona. XpoMOCOMHOE OIpEeNIeHUE NoJIa. AyTOCOMBI U
II0JIOBBIE XPOMO- COMBI. ['OMOTraMeTHbIE U T'€TEpOraMEeTHbIE OPraHU3MBI.
HacnenoBanue npusHaKkos,

CLEIJICHHBIX C I10JIOM

6.4

N3menunBOCTh. BHibl ”3MEHUNBOCTH: HEHACIIEACTBEHHASI U HACJIEICTBEH-
Has. Posib cpenpl B HEHACIEACTBEHHOW M3MEHYMBOCTHU. XapaKTepUCTUKA
MOM(UKAIIMOHHOW M3MEHYMBOCTH. BapuanuoHHbBII psaa U Bapuanu-
oHHas kpuBasg. Hopma peakuuu npusHaka. KoianuecTBeHHbIE 1 Kaye-
CTBEHHbBIE TIPU3HAKU U MX HOpMa peakiuu. CBolicTBa MOIU(PUKALMOHHON
U3MEHYHUBOCTH

6.5

HacnencrBenHnas, wiM reHOTUNHMYECKasi, U3MEHUNBOCTh. KoMOuHaTHBHAs
M3MEHYMBOCTh. Mei03 U 1osIoBoO# mpoliecc — 0CHOBa KOMOMHATUBHON U3-
MEHYMBOCTH. MyTalmoHHass M3MEHYMBOCTh. Kiaccudukanus myTtammii:
IEHHbIE XPOMOCOMHBIE, TeHOMHbIE. HacToTa U nIpu4uHbl MyTanuil. Myra-
reHHbIE (PaKTOphl. 3aKOH TOMOJIOTMYECKUX

psa0B B HacieacTBeHHo u3MeHunBocty H.M. BaBunosa

6.6

I'eneruka yenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YyeJIoBeKa: TCHEAJOTHUYEeCKHUM, OJNM3HELOBBIM, [IMTOTCHETHYECKHUM, OHMOXH-
MUYECKHM, MOJIEKYJIsIpHO-TeHeTHnYecKkuii. COBpeMEHHOE OmpeieTieHHe Te-
HOTHIA: MOJIHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTUITUPOBAHHUE, B TOM YHUC-
ne ¢ momornieto I11IP-anamm3a. HacnencTBeHHbIe 3a001€BaHUS YEIIOBEKA:
reHHble 00JIe3HH, OOJIE3HH C HACJIEICTBEHHOW MPEApacroiOKEHHOCTHIO,
XpOMOCOMHBIE OoJie3Hr. (CoMaThyecKne U TeHEpaTHUBHBIE MYyTallWH.




[TpuHIMIBEI 370pOBOTO OOpa3a KHU3HU, AMATHOCTUKH, NPOQPHIAKTUKH
" JICUCHUS TCHECTUYCCKUX 60H€3Heﬁ. MeHHKO-FeHeTquCKOG KOHCy.]'H)TI/I-
poBaHuE. 3HAUCHHE MEAMIIMHCKON T'€HETHKU B MPEIOTBPAIICHUH U Jieue-
HHUU T'€HETHYECKUX 3a00JI€BaHUN YET0BEKA

Cesekunst opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH

Cenexiusi Kak HayKa M Tpoliecc. 3apoxkaAeHUe CelIeKIUN U JOMEeCTHKa-
nus. Yuenne H.M. BaBunoBa o 1ieHTpax MporCcX0oXKACHUS 1 MHOTO0Opa3us
KYJIbTYPHBIX PaCTEHUI.

LleHTpbI NPOUCXOKACHUS TOMAIIHUX KUBOTHBIX. COpT, MopoAa, IraMm

7.2

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIil U HHAUBUAYATbHBINA OTOOPHI
B CEJIEKIIMM pacTeHuil W >KUBOTHBIX. OlneHKa dKkcrepwrepa. bimsko-
POJICTBEHHOE CKpeluBaHue — HHOpuAUHT. Yuctas nunus. CkpeniyBaHue
yuCcThIX JuHUM. ['ereposuc, wnn ruOpuaHas cuna. HepoactBenHoe ckpe-
muBaHue — aytopuaunr. OtnanéuHas rubpunuszamus u e€ ycnexu. Hc-
KYCCTBEHHBII MYTarcHe3 M IOJy4YEHHE IMOJIAIIONIO0B. JlocTmkeHus ce-
JIEKIIMU PACTEHUI, )KUBOTHBIX U MUKPOOPIaHU3MOB

7.3

buorexHonorus kak oTpacib MPOU3BOJCTBA. | eHHAs MHXKEHepHUs. DTambl
co3nanus pekomOuHanTHoi JIHK u Tpancrennsix opranusmos. Knetounas
unxeHepus. Kierounsle KynabTypbl. MUKpPOKIOHAJIBHOE Pa3MHOKEHHE
pactenuii. KitoHupoBaHUE BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpraHu3MOB. DKoOJoTH4Yeckue u aTrudeckue mpoodiembl. [MO — reHeruue-
CKH MOJM(DUIIMPOBAHHBIE OPTAHU3MBI

11 kiaace

Kon

[IpoBepsieMblil AIIEMEHT COAEP/KAHMS

IBOJIOLMOHHAS OMOJIOTrHs

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeuperenbcTBa 3Bonmonuu. [laneonronorudeckue: nocue10BaTeIbHOCTb
HOSIBJICHHSI BU/IOB B NAJICOHTOJIOTHYECKOM JIETONUCH, TIEPEXOAHBIEe Gop-
MbL. Broreorpaguueckue: cxoacTBo u pazinuuue ¢payH u GIop MaTeprKoB
¥ OCTPOBOB. DMOPHOJIIOTMYECKHE: CXOJCTBA M Pa3Nu4usi SMOPHOHOB
pa3HbIX BUAOB IMO3BOHOYHBIX. CpaBHUTEIBHO- aHATOMHYECKHE: TOMOJIO-
TMYHbIC, aHAJOTWYHbIC, PyIUMEHTapHBIC OpraHbl, aTaBU3MbL. MoJeky-
JSIPHO-OMOXMMHUYECKHE: CXOJACTBO MEXaHM3MOB HACIICACTBEHHOCTH H
OCHOBHBIX METa0OIMYECKUX MyTeH Y BCEX OPraHU3MOB

1.2

OpomtormonHass Teopuss Y. JlapBuna. Ilpeanochuiku BO3HMKHOBEHHS
JapBUHMU3MA. J[BHKylMe CWIIbI 3BOJIONMHU BUAOB 1o JlapBUHY (M30bI-
TOYHOE PA3MHOKEHUE IPU OTPAHUUYEHHOCTH PECYPCOB, HEONPENEIIEH-
Has W3MEHYMBOCTh, OOph0a 3a CyIIeCTBOBAHHE, €CTECTBEHHBIH OTOOD)

1.3

Cunrernueckast teopust 3Boiounn (CTD) u oCHOBHbBIE €€ IMOJIOKEHUS.
MukposBostonus. [Tomynsnus Kak eMHUIA BUAA U 3BOJIIOLUH

1.4

JBmwxymue cuibl ((pakTophl) IBOJTIONMK BUIOB B pUpoae. MyTanuoH-
HBIM Mpolecc ¥ KOMOWHATHBHAs U3MEHUYMBOCTH. [lomynsiuonHble BOJ-
HBl U japeid renoB. M3omsmust m murpanus. EctecTBeHHBIH 0TOOp —
Hanpasisoumii  gakrop sBomroru. DOpMbl €CTECTBEHHOIO O0TOOpA.
[IpucnocoOaeHHOCTh OpraHU3MOB Kak pe3yJbTaT 3Bojtouuu. [Ipumepsl
npucnocoOiIeHuil y opranu3MoB. ApoMopdo3bl U uauoagantauuu. Bua u
BuooOpazoBanue. Kpurepun Buna. OcHOBHBIE (OpPMBI BHI000pa3oBa-
HU: reorpauueckoe, IKOJOTHUECKOe

1.5

Makpossomtonus. dopmbl 3BOIIOLUU:  (pUIIeTHYECKas, JAUBEPreHTHas,
KOHBEpreHTHasl, napasuiesnbHasi. HeoOpaTumMocTh 3BOIIOLMH

Bo3HUKHOBEHME U PA3BUTHUC )KU3HHU HA 3emuie

I[OHay‘-IHLIe MPCACTABJICHUSA O 3apPOXKACHUUN KHU3HHU. HaYLIHLIe THUITOTE3bI




BO3HUKHOBEHUS KM3HM Ha 3emuie: aOMOreHe3 M MaHCIepMus. XuMHuue-
CKas DBOJIONUSA. OKCIEPUMEHTAIBHOE TMOATBEPKICHUE XUMUYECKOU
sBomonK. HadanbHble 3Tambl OMoIOrMYecKoi sBomoonuu. ['umnoresa
PHK-mupa. IlepBbie KIETKH U UX BOJIFOLUS.

PopMHUpPOBaHHE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB

22

Pa3Butue xu3Hu Ha 3emie 1o spaMm u nepuojiaMm. Karapxei. Apxeiickas u
npotepo3oiickas 3pbl. [laneo3oiickas spa U e€ nepuojbl: KeMOPUHCKHIA,
OPJIOBUKCKUM, CUITYPUICKUH, NEBOHCKUI, KAMEHHOYTOJIbHBIA, MEPMCKHI.
Me3o030¥cKas 9pa U €€ IepUO/Ibl: TPHACOBBIN, FOPCKU, MEIIOBOM.
KaitHo3oiickas spa U €€ nepuopl: MajJeoreHOBbI, HEOT€HOBBIN, AHTPOIIO-
TEHOBBINA. XapaKTepUCTUKA KJIMMaTa U Ie€0JOrMUecKuX npoueccoB. OCHOB-
HBIE ATAIlbl SBOJIIOLIMU PACTUTEIHHOTO U )KUBOTHOTO MHpa. ApoMopdo3bl y
pacTeHuil U )KUBOTHBIX. [1osIBIIEHKE, pacBET U BBIMUPAHUE IPYIII KUBBIX
OpraHu3MOB

23

Cucrema OpTraHHU4YCCKOro MHpa KaK OTPaKCHHUC 3BOJIFOIHH. OcHoBHBIC
CUCTCMATHYCCKHUC I'PYIIIIEI OPIraHM3MOB

24

DBOJIIONMS YeJIoBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTue npeacrasie-
HUIl O MPOUMCXOXXICHUH 4YeJoBeKa. MeToAbl M3y4YeHHs aHTPOIOTeHEe3a.
CxozcTBa M pa3nuyus 4eJIoBeKa U KUBOTHBIX. CHCTEMAaTHYEeCKOE IMOJIO0-
YKEHHE YeIOBeKa.

JBwxymue cuibl (pakTopsl) aHTpororeHesa. HacnencrBeHHass M3MeEH-
YUBOCTb U €CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 )KU3HH, U3TOTOB-
JICHHE OPYAMiA TPYyia, MBIIUICHUE, peUb

25

OcHOBHBIE CTaIMH U BETBY DBOJIIOLINN YEJIOBEKA: aBCTPAIONUTEKH, Yero-
BEK ymenbld, YenmoBek npsaMoxoamui, YemoBek HeaHAepTanbCekui, Ye-
JIOBEK pa3yMHbIi. Haxoaku nckonaemsIx OCTaHKOB, BPEMs CYILIECTBOBA-
HUS, 00JIACTh PACIpPOCTPaHEHUs, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KHU3HH,

opynus

2.6

Yenoseueckue pacbl. OCHOBHBbIE OOJIBIIME pachl: eBponeouHas (eBpa-
3MiCKas), Herpo-aBCTpaJiouHast (dKBAaTOpHaJbHAsA), MOHIOJOUHAS
(azuarcko-amepukanckas). YepTel TPHUCTIOCOOJICHHOCTH TIPEICTaBU-
TeJIel 4YeJOBEYECKHX pac K YCIOBHSM cyllecTBOBaHMs. EnquHcTBO Ue-
JoBedeckux pac. Kpuruka pacuzma

Opranu3mbl 4 OKpY:KaKOIIas cpeaa

DKOJIOTHsl KaK HayKa. 3alaud M pa3feibl dKOJIOTHA. MeTonbl 3KOJIOTH-
YECKUX HCCIEeNOBAaHUM. DKOJIOTHYecKoe MUpoBO33peHue. Cpeapl oOuTa-
HUS OPraHW3MOB: BOJIHAs, HA3eMHO-BO3MYIIIHAsS, MOYBEHHAs, BHYTPUOP-
TaHU3MCHHAas1
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Oxonornueckue (daktopel. Krnaccudbukarmus skonormdeckux  (haxTo-
poOB: abmoTHUYECKHe, OMOTUYECKHME W AHTPOMOTreHHbIE. J[eHCTBUE HKO-
JOru4ecKuXx (hakTOpOB HA OPTaHU3MBbI

3.3

AlGuotndeckue (HakTOphl: CBET, TEMIEPATypa, BIAKHOCTh. DoTomepuro-
mu3M. [lpucnocoGnenus opraHu3MOB K JAEUCTBHUIO aOMOTHYECKUX (hak-
TOpOB. buonoruyeckue

PUTMBI

3.4

buotnueckue Qakxtopsl. Bunbl OMOTHYECKUX B3aMMOACHCTBHIA: KOHKY-
PEHIIMSI, XUIHUYECTBO, MapasuTH3M, MyTyajlu3M, KOMMEHCaIu3M (Ha-
XJIEOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIMU3M, HEWTpaln3M. 3Haue-
HUE OMOTUYECKUX B3aMMOACHCTBHMA IS

CYILLIECTBOBaHMsI OPraHU3MOB B IPUPOJIHBIX COOOLIECTBAX

3.5

OKOJIOTUYECKHE XApAaKTEPUCTHKH MNonysauuu. OCHOBHBIE IOKa3aTeNn
HOIYJISLUM:

YHUCJIEHHOCTD, INIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTPA-
1. JIMHAMUKA YUCICHHOCTH MOMYJISILMU U €€ peryJIsiuus

Coo01recTBa 1 DKOJOrH4ecKnue CHCTEMBI




4.1

CoobmecTBO opranu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BUIOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckas (muimeBasi). Buabl-goMmuaanTel. CBsi3u
B OuolieHo3e

4.2

DKoyoruueckue cucrembl (dkocuctemsbl). [loHarne 06 skocucrtemMe u
ouoreorieHo3e. DYyHKIMOHANBHBIE KOMIIOHEHTBI IKOCHCTEMBI: MPOIY-
LEHTHI, KOHCYMEHTBHI, pelylIeHTbl. KpyroBopoT BeliecTB 1 NOTOK SHEPTUU
B 3Kocucreme. Tpoduyeckue (MUIIEBbIC) YPOBHU 3KOCUCTEMBI. [uimeBbie
uenu u ceti. OCHOBHBIE ITOKAa3aTeJIM SKOCUCTEMBI: Onomacca, MpoyKIusl.
DKOJOTUYECKHE MHPaMUIbL: TMPOIYKIUU, YHCICHHOCTH, OHMOMACCHI.
CBolicTBa PKOCHCTEM: YCTOMYMBOCTh, camoperyisuus, pazputue. Cyk-
LIECCHS

4.3

[IpupoaHbie 3KOCHUCTEMBI. ODKOCHUCTEMBI O03Ep W pEK. ODKOCUCTEeMa
XBOMHOTO MWJIM HIMPOKOJIMCTBEHHOIO JIECa.

AHTPOTOTEeHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOo3KocucTeMbl. broro-
TMYECKOE U XO35IICTBEHHOE 3HAUEHHUE arpodKOCHUCTEM M YPOOIKOCHCTEM.
buopaznoobpasue Kak  (axrtopycroiunBocTH 3KocucteM.  Coxpa-
HEHHE OJIOTMYECKOro pasHooOpasus Ha 3emiie
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VYuenue B.W. BepHaackoro o 6mocdepe. ['paHuiibl, cocTaB M CTPYKTypa
o6uocdepsl. XKupoe BemiectBo U ero ¢pyHKIuu. OcoOeHHOCTH OHOChEphI
KaK 100anpHOM sKOocHcTeMbl. [lMHaMHueckoe paBHOBECHE W OOpaTHas
CBs3b B Ouocdepe. KpyroBopoTsl BemecTB U OMOTCOXMMHYECKHUE ITHK-
JBI DJIEMEHTOB (yriepoja, a3oTa). 30HAJIbHOCTD

ornochepsl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoseuectBO B Ounochepe 3emiau. AHTPONOTCHHbIE HW3MEHEHUS B
ouocdepe. ['mobambHBIE IKOJIOTUIECKUE TTPOOITIEMBI.

OcHoBa palMoOHAIBLHOTO YNPaBJICHHS MPUPOJHBIMU PECypcaMu U UX HC-
nosib3oBanue. JlocTikeHusi OMOJIOTHH U OXpaHa MPUPOJIBI




[Tpunoxenue 1 k paboueit mporpamMmme
«buonorus. ba3oBslll ypOBEHbY
10-11 xmacc

®opMBI KOHTPOJIA ¥ KPUTEPHUHU oleHMBaHus buojaorus
10-11 KJIACC

®OPMbI KOHTPOJISA
@Dopmul KOHmMPOA: BHIIOIHEHUE JOMAIIHUX 33J]aHU{, KOHTPOJIbHAs paboTa, MpaKTHYeCKast
pabora, mpoBepoyHas paboTa, caMoCTOATENIbHAs padoTa, TECTUPOBAHUE, YCTHBIN OTBET.

ITo xnaccam
DopMEIL KOHTPO.IE 10 kaacce 11 kaacce
KoHTposibHbIE MEePONIPUATHSA:
KonrponbHas paborta 1 1
[TpakTnueckas padbota 4 2,5
DopMbI IPOMEKYTOYHOH aTTECTALMHU
I nomyromse Konrponbhas pabora Nel KonTponphas pabora Nel
(40 MunyT) (40 MuHYT)
1T nomyromue KonTtponsaas padora Ne 2 KontponbHas pabora Ne 2
(40 MuHYT) (40 MuHyT)

KQHTBDI/II{I U HOPMbI OIICHUBAHUA

OueHuBaHMe YCTHOIO OTBETA.

NHnuBuyanbHBIM KOHTPOJIB PE3yJbTaTOB MOXKET MPOBOAUTHCS HA YPOKE Kak B (pOpMe KPATKOTO OIPO-
ca ¢ MecTa (ppoHTaIbHAs KOHTPOJIUpYIOIas Oecena), Tak U B BUJE OOCTOATEIHHON MPOBEPKU 3HAHUN U yMe-
HUW Yy JIOCKHU. DTOT BUJ Oomnpoca (MHIWBUIYATbHBIN) MOXXHO MPOBOJUTH HA dTanaxX akTyald3alluu 3HaAHUMH,
M3y4YEeHHUS HOBOTO MaTepualia, 3aKpeIuieHUss U COBEPIICHCTBOBAHUS 3HAHUW U IIPOBEPKU YCBOCHUS HOBOTO
Marepuaia. Bonpocsl yuuTenst i KpaTKoro ornpoca JI0JKHBI ObITh TAKOHUYHBI, CDOPMYIIUPOBAHBI B TIOHSIT-
HBIX YYEHHKY TepPMHUHaX M TpeOOoBaTh KpaTKoro oreera. JlJis SKOHOMHH BPEMEHH MOXKHO HCIIOIb30BATh
KapTOUYKH C BOIIPOCAMH, HA KOTOPbIE YUYEHUKHU TOTOBSTCA OTBETUTH Y JTOCKHU.

Bo Bpems oTBeTa yyaierocs s JOCTHKEHUS yCTOMUMBOTO BHUMAaHUs KJlacca MOJIE3HO IPELYCMOTPETh
MOCJIEAYIONIEE 32 OTBETOM PELIEH3UPOBAHUE CO CTOPOHBI JPYTHX YYallUXCs, UCIPABICHHE JOMYIIEHHBIX
OIIMOOK, JTOIOJHEHHE.

[Ipu mpoBeneHuu ompoca AOMYCKAETCs 3a/1aBaTh y4alleMycCsi HaBOJSIIME BOMPOCHI JUIsl TOTO, YTOOBI
MOMOYb eMy C(OPMYIUPOBATH CBOM MBICIUA. MOTYT OBITh U JOMOJHUTENbHBIE BOMPOCHI, €CTIM OHU HEOOXO-
JIMMBI JIJIS1 IPEJCTOSIIEr0 M3YYEHHsI HOBOTO MaTepuaia. Bo BpeMsi yCTHOTO OTBETa y4allerocs y4YuTeab UMe-
€T BO3MOKHOCTb 33JaTh JOIOJIHUTENBHBIA BOIPOC JTUATHOCTHUUYECKOIO XapakTepa, KOTOPBIM IOMOKET BbI-
SIBUTh COCTOSIHUE 3HAHUW U YMEHHUI OTBEYAIOIIETO.

[IpoBenenue yCTHOTO MHANBUAYATHHOTO KOHTPOJISA TPeOYyeT OT yuuTeNsi COOpaHHOCTH M BHUMAHHUS, TaK
KakK Heo0xoauMo 3a 5-10 MUHYT BBISIBUTH 3HAHUS yUaIIUXCs B KJlacce.

Yuurens 00513aH IPOKOMMEHTHPOBATH OTBET YUCHHKA, yKa3aB Ha OMIMOKHU U OTMETUB yIa4HbIE CTOPOHBI.
JIro60# OTBET AOKEH OBITh 3aMEYEH YUUTENEeM U 00ObEKTUBHO UM OlleHeH. Heo0s3aTenbHO CTaBUTh OTMETKY
3a KaK]IbIi HEMONHBIA OTBET. EC/IM YYEHHUK HEOJAHOKPATHO JIOMOJIHSJI OTBETHI APYIMX OJIHOKIACCHUKOB, TO
MOHO IMOCTAaBUTh €My OOIIyI0 OTMETKY 3a YPOK.

OT1meTka «5»:

- JlaH NOJIHBIM Y NMPaBWIbHBIA OTBET HA OCHOBAHUU W3YyYEHHBIX TEOPHA,

- MaTepuai U3JI0KEH B ONPEJAEICHHON JJOTUYECKOM MOCIEA0BATEIbHOCTH, JINTEPATYPHBIM S3bIKOM,

- OTBET CaMOCTOSITEJIbHBII

- BO3MOJKHA OJTHA HECYIIECTBEHHAsI OIIUOKA.

OT1meTka «4»:

- JIaH MOJIHBIM U NPaBWIBHBINA OTBET HA OCHOBAHUU U3YUYEHHBIX TEOPUH,

- Marepuall U3JI0KEH B ONPEIEIEHHON MOCIEe10BAaTEIIBHOCTH,

- OTBET CaMOCTOATEIIbHBIN



- JOmylIeHb! 2-3 HEeCYIIECTBEHHbIE OUIMOKH, UCIIPABICHHbIE 110 TPEOOBAHUIO YUUTENS, WU JaH He-
IIOJIHBIN U HEYETKUU OTBET.

OT1merka «3»:

- JIaH MOJHBIN OTBET, HO IPU TOM JOITyII€Ha CYIIECTBEHHAs OMIMOKA MM OTBET HEMOIHbIH, TOCTPOCH
HECBS3HO.

OrMmerka «2»:

- OTBeT OOHapyXHBaeT HEITOHMMAaHUE OCHOBHOT'O COJIEpKaHus y4eOHOTro MaTrepuasia

- JIONYIIEHBI CYIIECTBEHHbIE OMIMOKHU, KOTOPBIE YUalIUiiCsl HE MOXET UCTIPABUTh NPH HABOJSAIINX BO-
pocax y4uTess.

OrMmertka «1I»:

- OTCYTCTBHE OTBETa.

@poHTanbHas KOHTpoJUpytomas Oecea 0OBIYHO JTOCTATOYHO KpaTKOBpeMeHHa. Bompockl, Kak U BO
BCAKOMU JIpyroii Oecezie, TpeOYIOT KpaTKOro OTBETa, O3TOMY 3a OJIMH TaKOW OTBET YUEHUKY CTaBUTh OIICHKY
Henb3s. Hy)XHO 3apaHee HAMETUTh TeX YUYEHHKOB, OTBET KOTOPBIX BO BpeMs Oecelibl XOTAT OLIEHUTb, U 3a/1a-
BaTh UM IlI€JICHANPaBICHHO 3alUIaHUpPOBaHHbIE 71 Oecebl Bompockl. OHAKO HE CleAyeT 3aJaBaTh MOAPST
BOIPOCHI OJTHOMY M TOMY e yueHHKY. PaboTaTh oymkeH Beck kiacc. @poHTanbHas 0ecesia MOKET COYETaThCs
C YCTHBIM y4€TOM 3HaHHM, KOT/1a HECKOJIBKO yUaIUXCs TOTOBSTCS K OTBETY y A0CKU. ClI0XKHOCTh paboThI 3a-
KJIIOYAeTCsl B TOM, YTOOBI HE yIyCKaTh U3 MOJIS 3pEHUs KJIacc, y4acTBYIOIUH B Oecene, M yyaluxcs, oTBeva-
IOLUX Y JIOCKH.

3a4er - 3TO METOJ| YCTHOTO KOHTPOJIS, KOTAa YYeHUKaM IMPEJOCTaBIAETCs BO3MOXKHOCTh OoJiee Iu-
TEJIBHO U 0OCTOSATENILHO OTBETUTH Ha Bompoc. OOBIUHO 3a4eT Ha3HAYaeTCsl BO BHEYPOUHOE BpeMs; KJIacc IMpH
9TOM pa3JenseTcs Ha JIB€ WU TPU TPYIIIbI, KOTOPbIE IPUXOIAT HA 3aueT MO ouyepeau B pazHoe Bpems. O
MIPOBEJICHUH 3a4eTa YUUTeNb COOOIIAeT 3apaHee, YTOObl yJaliuecss MOIIM K HeMYy HOJArOTOBUThCS. Jis mon-
TOTOBKH K 3a4€Ty YYMTEIb COCTaBISET BOIPOCHI, a TAK)KE NPUMEPHBIE 3aJjaul, PEKOMEHYET JINTEPATYPY,
MIpe/IBApUTENILHO TPOBEPUB, UMEETCS JIM OHA B HIKOJIbHOM OnOanorexke. Cpoku MpoOBEACHUS 3a4eTa JIOJKHBI
OBITh U3BECTHBI 3aMECTUTEIIO TUPEKTOpa MO Y4eOHO-BOCIIUTATENBHOM paboTe, YTOOBI MOKHO OBLIIO peryiiu-
pOBaTh HArpy3Ky ydaliuxcs.

Krnaccuueckuii 3a4eT npeaycMaTpUBaeT BbISBJICHUE YPOBHS 3HAaHNN, YMEHUN M HaBBIKOB YYalllUXCs BO
BpeMmsi Oecenbl yueHuka ¢ yuuteneM. OH JaeT MOJHOE W TOYHOE INpejacTaBiieHue 00 ypoBHE 00YYEHHOCTH
KaKJOr0 Y4eHHKa, OJHAKO OTHMMAeT MHOTO BPEMEHHM, YTO BEJET K MEPETPYKEHHOCTH KaK YUUTENS, TaK U
y4EHHUKA.

OnenuBanne NUCbLMEHHOH PadoThI

[TuceMenHBIE pabOTHI MOAPA3IEISAIOT Ha TEKYIIKE (IPOBEPOUHBIE) U UTOTOBbIE (KOHTPOJIbHBIE) Pa0OTHI;
10 BPEMEHHU OHU MOTYT 3aHMMAaTh BECh YPOK WJIM €r0 4acTb.

K MeTonaM muchbMEHHOM MPOBEPKH Pe3yJbTaTOB OOYUYEHHUSI OTHOCATCS MUChMEHHAs KOHTPOJbHAS pa-
0ota Ha 45 MuH, mpoBepouHbie padboThl Ha 10-15 MUH, MHCEMEHHBIC TOMAITHUE 3a/1aHUs], TUICbMEHHBIN y4eT
3HAHUH OTJIENBHBIX YYAIUXCs 10 KapTOUKaM, OMOJIOTHUECKUE TUKTAHThI, 3aJJaHUs TECTOBOTO THIA U T.II.

[ToaroroBka yuamuxcs K KOHTpOJIbHOM paboTe yalle BCero OCylecTBIseTCs Ha 0000IIa0IUX ypOKax.
O npoBeneHNH KOHTPOJIbHOW pabOoThl yUalXCsl IPeAyIPexatoT 3apaHee, 9To0bl OHM MOTJIH MOATOTOBUTh-
csl.

ConeprxaHre KOHTPOJIBHON pabOTHl OXBATHIBAET BECh HaMOOJEe BaXKHBIM MaTepuasl KOHTPOJIHPYEMOM
TeMbl. B Takoil 00JbII0N KOHTPOJIBHOM paboTe 3aJaHus TOJKHBI ObITh €IMHBIMU JJIs1 YYAIIUXCS BCEX YPOB-
Hel pa3BUTHs. B KOHTpOIbHYIO paboTy peKOMEHIyeTcs BKIIIOUYaTh pa3HOOOpa3Hble 3aaHus: 00001aronme
BOIPOCHI, TECTOBbIE, rpaduyeckue 3a1anus 1 T.1. Heo6xo1umo nenosap30BaTh HAMOOJIbIIEE YHMCIIO BApUAHTOB.
Terpamu st KOHTPOIBHBIX PaOOT SBISAIOTCS TOKYMEHTOM, KOTOPBI MOKET OBITh MPOBEPEH aAMUHHUCTPAIIH-
€l IKOJIBI M MHCIIEKTOPOM OTJIesIa 00pa3oBaHMsl, TIOATOMY TETpaau JUIsl KOHTPOJbHBIX PadOT JOJIKHBI Xpa-
HUTHCSA B XUMUYECKOM KaOWHETE B TEUSHUH yUYEeOHOTO roja.

VY4uTento UHOra T0BOJIBHO TPYAHO ONPEIETUTh CTENEHb CI0KHOCTH MOJOOpaHHBIX 3alaHuil. MeTo-
JUCTBI COBETYIOT BOCIOJIb30BaThCs CieayomMM npueMoM. HeoOxoaumo caMmoMy BBIIOJHUTH 3Ty padoTy, a
U3pacX0J0BaHHOE BpeMs I yUEHUKOB 8-9-X KJ1acCOB Ha/l0 YBEJIWYMTH B 5 pas, a Ul CTapIIMX KJIAcCOB - B 3
paza. MoHO B X0/l IPEBAPUTEIBLHON CAaMOCTOATENbHON PabOThl MPEIJIOKUTh HECKOIBKO TUITMYHBIX 3a]1a-
HUH U IPOAHATIM3UPOBATH CTENIEHb UX BBIOJHEHMUS.

[Ipu onleHMBaHUM OTBETA yUYAIIETOCsi HEOOXOIMMO YUUTHIBATH KAUE€CTBO BBITOJHEHHS PAOOTHI IO
3ananusaM. Konmponvuaa paboma oyenueéaemcs B LEJIOM.

OT1merka «5»:

JlaH MOJIHBIN OTBET HAa OCHOBE M3YyUYEHHBIX TEOPUI, BO3MO)KHA HECYILIECTBEHHAs OIINOKA.

OT1meTka «4»:



JIOTyCTHMa HEKOTOpasl HEMOJHOTa OTBETa, MOXKET ObITh HEe 0ojiee JABYX HECYIIECTBEHHBIX
OLINOOK.

OT1merka «3»:

paboTa BBINIOJIHEHA HEMOJHO (HO He MEHee YeM Ha TPeTh), UMEIOTCs He Ooyiee OJHON CYyIeCTBEHHOU
OLIMOKY U 2-3 HECYLIECTBEHHBIE.

OrMmerka «2»:

paboTa BBINOJIHEHA MEHBIIE YeM Ha TPeTb, MMEETCS
HECKOJIBKO CYIIECTBEHHBIX OIIMOOK.
Ot1merka «1»:

paboTa He BBHINOJIHEHA.

Bo3moxHa Clefyrolas CHUCTeMa OICHMBAHUS  KOHTPOJIbHOM  paboThl MO TMATH-
0aJuIbHOM cUcTeMe:

MIPU BBIOTHEHUH Y4eHUKOM oT 96 mo 100% paboThl CTaBUTH OIEHKY «5»; oT 76 1m0 95% pabothl -
«»; ot 50 o 75% - «3»; ot 20 o 50% - «2». [Ipn NOJTHOM OTCYTCTBHHU NMpPAaBWIBHBIX OTBETOB WJIN BBIIOJI-
HEHUM paboThl MeHee ueM Ha 20% cTaBUTCS OLEeHKa «1».

[Ipu oueHKe BBINOJHEHHUS NHUCHMEHHOW KOHTPOJIBHOM paboThl HEOOXOAMMO YYMUTHIBaTh TPeOOBAHUS
eaAnHoro oporpapuuecKoro pexxruma.

Bce paboTsl 00s13aTeBbHO TOJKHBI OBITH MPOBEPEHBI K CIEAYIONIEMY YPOKY, IPU 3TOM YUUTENb JTOJIKEH
coOroAaTh MOJMHYI0 00BEKTUBHOCTh. O0s3aTeseH aHaIu3 pe3yIbTaTOB MMCbMEHHON paboThl U paboTa Haj TH-
OUYHBIMU omrOkaMu. OObsIBIIEHHE OLICHOK U aHaIu3 paboT TpeOyIOT OT yUUTelsi COOTBETCTBYIOIIETO Mearo-
TMYECKOro TakTa.

OneHnBaHue TECTOBBIX pabOT

TecTsl, cocTosIIUE U3 MSTH BOTPOCOB MOKHO MCIOIB30BaTh MTOCJIE U3YUYEHUS KaXA0r0o MaTepuaia (ypoka).
Tect n3 10—15 BompocoB ucnonb3yeTces s nepuoandeckoro kourposs. Tect u3z 20—30 BompocoB HE0OX0-
JUMO MCTIOJIb30BaTh JJIi UTOTOBOT'O KOHTPOJIA.

[Tpu onleHHBaHUH KUCIIOJIB3YETCS CJIEAYIOIAs IIKaNa: sl TeCTa U3 MSATH BOIIPOCOB * HET OIIMOOK — OLIEH-
Ka «5»; * 0/1Ha OIIMOKA - OI[EHKA «4»; * TBE OLTUOKH — OIEHKA «3»; * TPH OIINOKU

— OLICHKA «2».

OneHka TecTOBBIX padoT

[IpoLIeHT BHINOIHEHUS 3aJaHH
Ornerka [IpoBepounas pabora KouTpombsHast paboTta
2 0 - 49% 0-35%
3 50-64% 36-60%
4 65-85% 61-85%
5 86-100% 86-100%

Ecnu onenka BeicTaBisieTcst B (popMe 3aueT/He3aueT, To 3a4eT CTaBUTCS Npu BbINoIHeHUN 70% 3a1aHuid.
Takast (hopMa OILIEHKH UCIOIB3YETCsI, €CIN TECT COAEPKUT YIpaKHEHHs Ha pacrio3HaBaHue. Eciu Tect oneHu -
BaeTcs Mo NATHOAIIBHOM CUCTEME, TO CTaHAAPTHbIE KpUTEPUH OLIEHOK TakoBbl: 91-100% - omenka «5»; 81-
90% - onenka «4»; 80-70% - orenka «3»; urmxe 70% - orieHKa «2».

Kpurepun u HOpMBI OLCHMBAHHUS NPEIMETHBIX pPe3yabTaToB O0y4armuxca ¢ OB3 mo
yueOHOoMYy npeamety «buonorusm»

OuneHka yCcTHOro oTBeTa

Ot1MmeTKa «5» CTaBUTCS, €CJIM JaH MOJIHBIA U MPAaBUJIbHBIA OTBET HA OCHOBAaHWU U3YYEHHBIX TEOPUIA;

MaTepuajl U3JI0KCH B OHpeHGHCHHOﬁ JIOTHYECKOU MOCJICAOBATCIIbHOCTHU, JIUTCPATYPHBIM A3BIKOM; OTBCT
CaMOCTOSITEJIbHBIN.

OtmeTKa «4» cTaBUTCS, €CIIU J1aH NOJHBIA U IPaBUIIBHBIA OTBET HA OCHOBAHUU MU3YyUYEHHBIX TEOPHIL;

MaTepuai U3J0XKEH B ONpeIeTIeHHON MOCIe0BaTeIbHOCTH; AOMYIIEHbI 2-3 HeCyleCTBEHHbIE OINOKH, UC-
NpaBJIeHHbIE MO0 TPEOOBAHUIO YUUTESI WM JaH HETOJIHbIN U HEYETKUI OTBET.

OtmeTKa «3» CTaBUTCS, €CIU JaH MOJHBIA OTBET, HO MPH 3TOM JOIYIIIEHA CyIlIeCTBEHHAs OINOKa WU OT-
BET HEIOJIHBIN, TOCTPOEH HECBS3HO.

OTMmeTKa «2» CTaBUTCS, €CITH OTBET OOHAPYKUBAET HEMOHMMAaHUE OCHOBHOT'O COJIEpKaHUSl y4eOHOro MaTe-
puIIa; TOIMyIIEHBI CYIIECTBEHHBIE OIIMOKHM, KOTOPbIE YYalluiics He MOXKET UCIIPABUTH MTPH HABOSIIUX BOIIPOCAX
YUUTENs], CTABUTCS, €CIIM YUYEHUK OOHAPYKUBAET MOJHOE HE3HAHHUE UM HETIOHUMaHKe MaTepHarna.



OneHka 3a NHCbMEHHYI0 KOHTPOJILHYIO padoTy
[Ipu ouleHMBaHNM OTBETA YYalerocs HE0OXO0AUMO YUTHIBATh KAY€CTBO BBIIIOJIHEHUS paOOTHI IO 3aJaHUSM.

OreHKa «5» CTaBUTCS, €CITM YYCHUK BBITOIHUI padOTy MOJHOCTHIO M MPABUIBHO, BOBMOXKHA OJIHA HECY -
IIECTBEHHAs OIINOKa.

OreHka «4» CTaBUTCS, €CITU YYCHUK BBIITOJHUI Pa0OTY MOTHOCTHIO, HO IOMYCTUI B HEH OJIHY OIIMOKY WK
JIBa- TPU HENOUETA.

OreHka «3» CTaBUTCS, €CIIM YUYCHUK NMPABUIBHO BBIITOJHHIII HE MEHEE TIOJIOBUHBI PA0OTHI MJIH JIOMTYCTHI HE
0oJsee TBYX TPyOBIX OMMOOK, WM HEe OoJiee OAHOM Tpy0oil U OHON HErpyOOii OIIMOKH M OJTHOTO HEI0YeTa, WITH
He 0oJiee IByX- TpeX HEerpyObIX OMMOOK, HITH OJTHOM HErpyOoil OIIMOKK U TPEX HEJ0YETOB, WU MPU OTCYTCTBUU
OIIHOOK, HO MPH HATMYHH YETHIPEX-TISATH HEJT0UYETOB.

OreHKa «2» CTaBHUTCS, €CIIM PabOTa BBIMOJIHEHA MEHBIIE, YeM HAIMOJIOBHHY WIN COJEPIKHUT CYIIIECTBCHHBIC
OIIMOKH, TIOKA3aBIlKE, YTO YYCHHUK HE BJaJeeT 00s3aTeIbHBIMA YMEHUSAMH 110 JaHHOW TEME B MOJHOU Mepe,
paboTa He BBINOIHEHA.
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