YACTHOE OBHIEOBPA30OBATEJIBHOE YUYPEX/JEHUE
«CPEJIHASA OBINEOBPA30OBATEJIbBHAS HIKOJIA JIMJIEP»
ya. 40-netust Oxtao6ps, A. 21, r. Yensadbunck, 454007,

men. 8(351)-775-59-50e-mail: Liderl74@mail.ru

CornacoBano: YT1Bepxkaao:
Ha 3acenanuu [lenarornueckoro HMupexrop HOY COLI «JInnep»
coBera HOY COIII «JIunep», O.C. laHniokoBa
[Tpotokon Ne 1 ot 28.08.2026 [Tpuka3z Ne 120 28.08.2026
MopanncaHo uudposoit nognucsto: YOY
cou "nnaep"
DN:

HOY
COL
"JIMOEP”

PABOYAS IPOTPAMMA
(ID 10604831)

1.2.643.100.4=120A37343437303633323
131,
1.2.643.100.3=120B30323038383138383
53532,
1.2.643.100.1=120D3130333734303233
3238383432,
1.2.643.3.131.1.1=120C37343437313435
3936303834, c=RU, st=74 YenabuHckas
o6nactb, I=HEJTABUHCKT, street=YJ1 40-
JNIETWA OKTABPA, 1. 21, 0=4OY COLL
"NMUAEP", cn=40Y COLL "NNAEP",
title=ANPEKTOP, givenName=0OKCAHA
CEPFEEBHA, sn=[AH//TIOKOBA

yueOHoro npeamera «buosiorus. bazoBblii ypoBeHb»

s ooyuaromuxes 10 — 11 kimaccos

Yeaaouuck 2026


mailto:Lider174@mail.ru

HOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke mporpamMMbl MO OHMOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPENEIICHUS
MOAXOJI0B K (OPMHUPOBAHUIO COJEpKaHUsT ydeOHOro mpeamera «bUOIOrUsS» COCTABHIIU:
koHnenTyanpHbie nojoxkeHuss ®I'OC COO o B3auMOO0OYCIOBICHHOCTH LEJCH, CONEp:KaHus,
pe3yJIbTaTOB OOYYCHHSI M TPEOOBAHWA K YPOBHIO IMOATOTOBKHU BBIITYCKHHKOB, IOJOXEHHUS 00
O0IMX IENSIX ¥ MPUHIUIAX, XapaKTEPU3YIOMUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmiero oopaszoBanus B Poccuiickoit denepanum, a Takke MOJOKECHHS O CHeupuKe OUoJIorny,
e€ 3HAYCHWU B TIO3HAHWH >KUBOW MPHUPOABI M OOECICUYCHUH CYIISCTBOBAHHS YEIOBEUCCKOTO
obmectBa. CoriaacHO Ha3BaHHBIM TIOJI0KECHHUSM, OIIPEICTICHBI OCHOBHBIC (DYHKITUHM IPOTPAMMBI 110
Oouonoruu u €€ CTpyKTypa.

[Tporpamma o Ouosioruu naét mpencTaBiIeHue O IesIX, 00 00Iel cTparerun 00y4eHus,
BOCIIUTAHWS W Pa3BUTHUA OOYYarONIMXCS CpeACTBaMH ydeOHOro mpeamera «buomorusy,
oTpenieNisieT 00sM3aTeNIbHOE MPEIMETHOE COJCpKaHHE, €ro CTPYKTYpy, paclpelesieHHue I10
paszenaM M TeMaM, PEKOMEHIYEMYIO ITOCIIeA0BATENFHOCTh M3yUeHHs] Y4eOHOrO MaTepHaia C
YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTEeILHOrO MpoIecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOLIUXCs.

B mporpamMmMe mo OHOJNIOTMM TakKe YYHTHIBAIOTCS TPEOOBaHUSA K ILIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM M IPEJAMETHBIM pe3yibTaraM oOydeHus B (HOPMHPOBAHHH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOMN JAEATEIHPHOCTH/YU€OHBIX NEUCTBUI 00YUaAIONTUXCS 110
OCBOCHHIO COJICPKAHUS OMOJIOTMYECKOT0 00pa30BaHuUs.

B mporpamme no Guonoruu (10—11 kiaccel, 6a30BbINi ypOBEHB) pealn30BaH MPUHIUI
MIPEEMCTBCHHOCTH B HM3yYeHUHM OWOJNOTHH, Omaromapss 4YeMy B HEH NpocMaTpUBaeTCs
HaIpaBJIEHHOCTh HA Pa3BUTHE 3HAHUI, CBS3aHHBIX ¢ (HOPMHUPOBAHMEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAlMil  JMYHOCTH, DSKOJOTHYECKOrO0  MBILIUICHHUS,
MpPEe/ICTaBICHU O 370pOBOM oOO0pa3e JKU3HM U OEpeKHBIM OTHOIIEHHEM K OKpYKaromen
npupoiHoit cpene. [losTomy Hapsay ¢ u3yueHHeM O0IIeOMOIOTHYECKUX TEOPUH, a TAKKE 3HAHUH
O CTPOCHHH HBBIX CHCTEM pa3HOTO paHra U CYIIHOCTH OCHOBHBIX IPOTEKAIOUIMX B HUX
MIPOLIECCOB B MPOrpaMMe Mo OMOJIOTUH YEJIEHO BHUMaHNE UCTIOIb30BAaHHIO MTOTYUYCHHBIX 3HAHUN
B IIOBCEJHEBHOM JKM3HHM JUIsl pELICHUS MPHUKIATHBIX 3a7ad, B TOM YHCIE: MPOPUIAKTHKU
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YEJIOBEKa, MEIUKO-TEHETHUYECKOTO0  KOHCYJIbTUPOBAHMS,
000CHOBaHHUS HKOJIOTUYECKHU 11eJIeCO00pPa3HOT0 MOBEACHUS B OKPY KaIOUIEH MPUPOAHON cpere,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM [EATENbHOCTH YEJIOBEKa HA COCTOSHUE NPUPOIHBIX U
HCKYCCTBEHHBIX SKOCHCTEM. YCUJICHHE BHUMaHUsS K MPUKIAIHON HAIMPaBICHHOCTH Y4eOHOro
npenMera «buonorus» NpoAMKTOBAHO HEOOXOIUMOCTBIO OOECIICUEHHS YCIOBUM ISl pellleHHs
OJTHOM M3 aKTyaJIbHBIX 33/1a4 MIKOJHLHOTO OMOJIOTHYECKOro 00pa3oBaHusl, KOTOpas Mperoaaraet
(dbopMupoBaHre y OOYyYarOMIMXCS CIOCOOHOCTHU agalTHPOBATHCS K M3MEHEHUSM TUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOI'O MUDA.

buonorus Ha ypoBHe cpemHero ooOmiero oOpa3oBaHMsI 3aHUMaeT BaxkHOe MmecTto. OHa
obOecrnieurBaeT (OPMUPOBAHUE Yy OOYYAIOIIMXCS MPEICTABICHUNM O HAyYHOM KapTHHE MHpa,
pacmupsieT 1 000011aeT 3HaHUS O )KUBOU MPUPOE, €€ OTIIMUYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3allMl U DHBOJIOLUHU, CO3MaET YCIOBUS Ui TO3HAHUS 3aKOHOB JKUBOM TNPUPOIbI,
(dopmupoBanusi (QyHKIIMOHATFHOW T'PAaMOTHOCTH, HABBIKOB 3JI0POBOrO M Oe3omacHoro oOpasa
YKU3HU, IKOJIOTUIECKOT'O MBIIIJICHUS, IEGHHOCTHOTO OTHOIIEHUS K )KHBOW MIPUPOJIE U YETIOBEKY.

Bonpmoe 3HaueHwme OWONOTHST WMEET TaKXkKe [UIsl PEIIeHUS BOCHUTATENbHBIX U
pa3BHUBAIOIINX 33/1a4 CpelHero olIero oopazoBanus, coluanm3anuu odydaromuxcs. 3yuenue
OuoI0ruM 00ecTeYnBaET YCIOBUS 7151 (JOPMUPOBAHUS MHTEIUICKTYATbHBIX, KOMMYHHKAIITHOHHBIX
U UHOOPMALMOHHBIX HABBIKOB, OCTETHUECKON KyJIbTYyphl, CIOCOOCTBYET HHTErpallUU
OMOJOTMYECKUX 3HAHUU C MPEACTAaBICHUSMU M3 IPYTUX y4EOHBIX MPEIMETOB, B YaCTHOCTH,
¢usukyu, xumun u reorpadguu. HazBaHHbIe MONOXKEHUS O MPEAHA3HAUCHUU YYEeOHOTO IpeaMeTa



«buonorus» cocTaBMWIA OCHOBY JUTSI ONIPEICIICHUS TTOIXO0J0B K OTOOPY U CTPYKTYPUPOBAHUIO €TO
COJIEpKaHusl, IPECTABICHHOTO B IIPOrpamMMe 10 OMOJIOTHH.

OTt60p coneprxkanus yueOHOro ipeameta «bruonorusy Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUH KyJIBTYPOCOOOPA3HOTO MOAX0/A, B COOTBETCTBHH C KOTOPHIM OOYYAIOIIUECs TOJKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMBbIC IS (POPMUPOBAHUS OOIICH KyJIbTYphI, OMPEACISIONINEC
aJIeKBaTHOE TIOBEJCHUE YENIOBEKa B OKPYXKAIOLIEH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MTOBCETHEBHON KU3HU U MPAKTUYECKOW nesTeibHOCTH. Oco00e MECTO B ATOH CHUCTEME 3HAHUKN
3aHMMAIOT JJIEMEHTBI COJCPIKAHUS, KOTOpPhIE CIy’)KaT OCHOBOM s  (opMupoBaHUS
MPEJICTABJICHAA O COBPEMEHHOM ©CTECTBEHHO-HAYYHOW KapTHHE MHpPa W I[EHHOCTHBIX
OpPHEHTAIMSIX JMYHOCTH, CIOCOOCTBYIONIUX T'YMaHU3aIIN OUOJIOTHYECKOTO 00pa30BaHHUS.

CTpyKTypHpOBaHUE COJCpXKaHUS YydYEeOHOro Marepuajga B MporpamMme IO OWOJIOTHH
OCYIIECTBIICHO C Y4ETOM MPHOPUTETHOTO 3HAYCHUS 3HAHWN 00 OTIIMUUTEIIBHBIX O0COOCHHOCTSIX
YKUBOU IPHUPO/IBL, O €€ YPOBHEBOW OPTaHU3AINN U SBOJIIOIMH. B COOTBETCTBUY C 3THM B CTPYKType
yaeOHOro mpeameTa «Bbrosorusy BBICIEHBI CIEAYIONINE COJAepKaTelIbHbIe JIMHUU: «buomorus
Kak Hayka. MeToJIbl Hay9HOTO MO3HaHUs», «KieTka kak Omosornyeckas cucreMay, «Opranu3m
Kak Onojoruueckasi cucrema», «CucreMa 1 MHOrooOpasue OpraHu4ecKoro MUpay, « IBOITIOIHUS
KUBOU MPUPOBD», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp wm3yuenust yueOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIJICHHE
O0O0yJarONUMHUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHATHLHOW OpraHU3allid >KUBBIX CHCTEM
pPa3HOTro paHra u NMpuoOpeTeHrne YMEHUM MCTIOIb30BaTh OTH 3HAHUS JIJIsI TPAMOTHBIX JIEHCTBHIA B
OTHOIICHUH O0BEKTOB KHBOW TIPUPOJIBI M PEIICHUS PA3IMIHBIX )KU3HCHHBIX TIPOOJIEM.

JlocTmkeHne menu u3ydeHus: ydeOHoro mpemmera «buomorus» Ha 0a30BOM ypOBHE
o0ecrieYnBaeTCs peIIeHuEM CIIeTyFOINX 3ajay:

OCBOEHHUE 00YYarOIMMHKCS CUCTEMbI 3HAHUN 0 OMOJIOTHUYECKUX TEOPUSIX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, IMpaBWiax, CIyXalluX OCHOBOM aisi  (QopMUpOBaHUS
MIPE/ICTAaBICHU O EeCTEeCTBEHHO-HAyYHOW KapTHUHE MHpa, O METOJaX HAy4yHOro IO3HAaHMS,
CTPOCHHH, MHOTOOOpa3sMH U OCOOCHHOCTSIX KHUBBIX CHCTEM pPAa3HOIO YpPOBHS OpraHM3allvy,
BBIJAIOIINUXCS OTKPBITUAX M COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHY;

(dbopMupoBaHue y OOy4arOIIMXCs MO3HABATEIbHBIX, MHTEIJICKTYaJbHBIX U TBOPYECKHUX
CIOCOOHOCTEH B Mpolecce aHanM3a JaHHBIX O MYTSIX Pa3BUTHSA B OMOJOTMHM HAyYHBIX B3IJISJIOB,
UIeH U MOAX0/I0B K U3YUEHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluy;

CTaHOBJIEHHE Yy OOydYamomuxcs oOmei KyJabTypbl, (YHKIMOHANBHON TIpaMOTHOCTH,
pa3BUTHE YMEHUI OOBSACHATH U OLIEHUBATH SIBICHUS OKPY’KAIOIIEro MUpa KUBOW MPUPOIBI HA
OCHOBaHUU 3HAHUH U OMBITA, MOJIYYEHHBIX MPU U3yUYECHUU OUOJIOTHH;

(dbopMupoBaHue y OOy4aroIIMXCsd YMEHUN WJUIIOCTPUPOBATh 3HAUYEHUE OMOJOTHYECKHX
3HAHUM B TMPAKTUYECKOW JESITENTbHOCTH YEJOBEKa, PAa3BUTUM COBPEMEHHBIX MEAULUHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOJIOTUH;

BOCIUTaHHE YOEKIAEHHOCTH B BO3MOXHOCTH TO3HAHMSI YEJIOBEKOM >KMBOW IPUPOJIBI,
He0o0X0IuMOCTH OEpeKHOTO OTHOIICHHS K HEeW, COOMIOCHHS STUUECKUX HOPM MU MPOBEACHUN
OMOJIOTMYECKUX UCCIIEIOBAHUN;

OCO3HAaHHE LEHHOCTU OMOJOTUYECKMX 3HAHWM ISl MOBBIIICHHUS YPOBHS 3KOJOTHYECKON
KyJbTYpBL, 47151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUW U YMEHUW B TMOBCEIHEBHOW >KWU3HU JJISl OLEHKU
MOCNEACTBUI CBOEH MAEATETbHOCTH MO OTHOIICHHIO K OKpY’Karoled cpene, cOOCTBEHHOMY
3JI0pOBbIO, 0OOCHOBAHME U COOJIOICHNE Mep NMPOPUIAKTUKH 3a00J1€BaHHH.

B cucteme cpennero o0rero oopazoBanus yueOHbI npeaMeT «bruonorusy», n3y4aeMblil Ha
0a30BOM ypOBHE, SIBJISIETCS 003aTeNbHBIM YYEOHBIM MTPEIMETOM.

Jlnia u3ydenusi Ouonoruu Ha 0a30BOM YPOBHE CPEIHEro 00IIero oopa3oBaHUsI OTBOJAUTCS
68 wacon: B 10 kmacce — 34 gaca (1 gac B Hepento), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJAEP)KAHUME OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHUYECKUMH U JIPYTUMHU
€CTeCTBEHHBIMH HayKamu, (uiocodueit, 3THKOH, 3CTETUKON u mpaBoM. Poms Ouonoruu B
(dhopMHpOBaHNK COBPEMEHHOW HAYyYHOUH KapTHHBI Mupa. CucTtemMa OHMOJIOTUYECKUX HAYK.

MeTtoapl IO3HAHUS KUBOM NMPUPOAbI (HAOII0EHHE, IKCIIEPUMEHT, ONIMCAHUE, U3MEPEHHUE,
KJIacCU(UKAIUsI, MOJISTHPOBAHUE, CTATUCTHYECKAss 00paboTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, k. Yorcon u ®@. Kpuk.

Tabmuuet u cxembl: «MeTOoAbI TO3HAHUS KUBOW TPUPOJIBD».

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

[Ipaktnueckass padora Ne 1. «Mcnonp3oBaHue pazIUYHBIX METOJOB IPU H3YyUYEHUU
OMOJIOrMYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U HX OPraHU3aLMA.

Xusble cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIuune >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPO/IBI.

CpoiictBa OWocucTeM ¥ HX pa3HOOOpa3ue. YPOBHU OpraHu3alud OWOCUCTEM:
MOJIEKYJIAPHBIM,  KJIETOYHbIA,  TKAHEBbIA,  OpPraHU3MEHHBIM,  MOMYJISALHOHHO-BUIOBOM,
9KOCHCTEMHBIHN (OMOreo1eHOTHYECKHIT ), OnOoChEepHBIH.

JdemoHncTpaumnu:

Tabmuipl u cxembl: «OCHOBHbIE NPU3HAKU KU3HU», «YPOBHU OpraHM3allMM >KUBOMN
MIPUPOABIY.

Ob6opynoBanue: moaens Monekysbl JTHK.

Tema 3. XuMu4ecKHUii COCTaB U CTPOCHHUE KJIETKH.

XVMHYECKUH COCTAB KIETKH. XUMUYECKHE JIEMEHTBI: MAKPOAJIEMEHTBI, MUKPOAJIEMEHTHI.
Bogna n MuHepalibHBIE BEIECTBA.

OyHKIIMM BOJBI M MHUHEPAIbHBIX BEIIECTB B KieTke. llopmep:kaHme OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoeHue 6e1KoB. AMMHOKHUCIOTEI — MOHOMEpHI OenkoB. HezameHnMble
U 3aMEHMMbIE€ aMUHOKUCIOTHl. AMMHOKHMCIOTHBIH COCTaB. YPOBHM CTPYKTYpbl O€IKOBOMH
MOJIEKYJIbl (IE€pBUYHAsA, BTOPUYHAs, TPETUYHAas U YETBEPTUYHAsA CTPYKTypa). XHUMHUYECKHE
cBoicTBa 0enKkoB. buosnornyeckue GyHKIHM OCIKOB.

®depmeHTbl — OHonoruyeckue karaiausaropbl. CTpoeHue ¢epMeHTa: aKTUBHBIM LIEHTD,
cyoctpatHas  crneuuduuHocTh.  Kodepmentsl. Butamuubel.  Oriauuuss  (QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpOB.

VYraeBoasl: MOHOCaXapH/ibl (IUII0K03a, pubo3a 1 J1e30Kcupuodo3a), Aucaxapusl (caxaposa,
JIAKTO3a) W TIoJIMcaxapuibl (Kpaxmalsl, TIJIMKOTeH, Ieuitoio3a). buonornueckue ¢yHkuun
YTJIEBOJOB.

Jlunuaer:  Tpurauuepuabl, GochoIUnuabl, CcTepouasl. [ uapodunbHO-TUAPOGOOHBIC
cBoiicTBa. buonornueckue QpyHkiuu aunuaoB. CpaBHEHUE YIJIEBOJOB, OCJIKOB U JMIIUIOB KaK
HCTOYHUKOB DHEPIHH.

Hyxneunossie kucnorsl: JIHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkuun JJHK. Crpoenne u ¢ynxuuu PHK. Bugsr PHK. AT®: crpoenue u
(GyHKIMU.

[uromorna — Hayka o kierke. KilerouHas Teopusi — mpuUMep B3aUMOJCHCTBUS UAEH U
(akTOB B HAyYHOM MO3HAHUU. METO/1bl U3YUYEHUS KIIETKH.

Knerka kak nenoctHas >xuBas cucrema. O0mue npu3Haky KJIETOK: 3aMKHYTas HapysKHast
MeMmOpana, mosekyisl JJHK kak reneTnueckuii anmapat, CuCTeMa CUHTEe3a OeKa.

Tumbl KIETOK: »JyKapHOTHUYeCKass M mpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuueckoi kineTku. Kierounas crenka Oakrepuii. CTpoeHHE 3yKapHOTHYECKOM KIETKH.
OCHOBHBIE OTIIMYUS PACTUTENILHOM, )KUBOTHOM U TPUOHOMN KIETKH.



[ToBepXHOCTHBIE CTPYKTYpPbI KIETOK — KJIETOYHas CTEHKA, TIMKOKAIMKC, MX (DyHKIHH.
[Ina3maruyeckass memOpana, e€ cBoictBa W (yHkuuu. LluToruiasMa u e€ oOpraHoujbl.
OnnomemOpanusie opranonasl kietku: IIIC, anmapar ['onbmxu, muzocomsl. [lomyaBToHOMHBIE
OpraHou/bl KIETKH: MUTOXOHIPHUH, I1acTubl. [Iponcxoxkaenre MUTOXOHIpUM U acTul. Buabt
wiactua. HememOpanHble OpraHoujsl KIETKH: PHOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOIH,
PECHUYKH, KI'YTUKU. DyHKIIMU OPraHoOnI0B KIETKU. BritoyeHus.

SAnpo — perynaropHslil nueHTp kinetku. CTpoeHue saapa: saepHas 000J04YKa, KapuoIuiasma,
XpOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdemoHcTpaumnu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneinen, P. Bupxos, /Ix. Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHre XUMHYECKHX JJIEMEHTOB B HEXKUBOW  IPUPOIECY,
«PacnipeneneHne XuMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuipl u cxembl: «llepuonuueckast Tabauna XUMHUYECKHX 3J€MEHTOB», «CTpoeHHe
MOJIEKYJIBI BOAB», «bruocunTes 6enkay, «CTpoeHrne MojeKybl o6enkay, «CtpoeHue dhepMeHTa,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHue 3ykapuoTHYeCKOn
KIeTkn», «CTpoeHHe MXUBOTHOM KIeTKn», «CTpoeHue pacTUTENbHOM KieTku», «CTpoeHue
MIPOKAPUOTUYECKON KIEeTKW», «CTpOeHHE Apa KIETKN», « YTIEBOAb, «JIMIuab.

OO6opymoBaHHe: CBETOBOM MHKPOCKOI, OOOpYJIOBaHHWE ISl MPOBEICHUS HAOIIOICHUM,
MU3MEpEeHuH, HKCIEPUMEHTOB, MUKPOIpENapaTbl pPacTUTENbHBIX, KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHble H IpaKTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTadUTHYECKOW aKTHBHOCTH (EepMEHTOB (Ha
MpUMepe aMUIa3bl WK KaTajaa3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHme CTpOEHUS KJIETOK pPACTCHHM, >XHUBOTHBIX H
OakTepuil 0]l MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U UX OMUCAHHE.

Tema 4. ZKuzHenesATEJIbHOCTh KIETKH.

OOmeH BemiecTB, WM MeTaboau3M. AccuMwisanus (TUTACTUYECKHH  OOMEH) |
JTUCCUMUIISALINS (SHEPTETHYECKHit 0OMEH) — IB€ CTOPOHBI €IMHOTO Mpoliecca MeTadoausma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB ¥ SHEPTUU B MOHMMAaHUU MeTabon3ma.

Tumnber oOMeHa BemiecTB: aBTOTpOHBIN U reTepoTpodHbIid. Pons pepMeHTOB B 00OMEeHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®orocunre3. CperoBas u TeMHOBas (Qa3pl ¢orocuHTe3a. Peakuuu doTocuHTe3A.
DddextuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS )KU3HU Ha 3emuie. BiusiHue ycnoBuid
cpenbl Ha (POTOCUHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTCHUI.

XeMocHHTe3. XEeMOCHHTE3UpYIoIIie OakTepuu. 3HAU€HHE XEMOCHHTE3a Ui KU3HU Ha
3emute.

DHepretudyeckuii oOMeH B  KjeTke. PaciiersieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTallbl 3HepreTuyeckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucinopogHoe OKWCI€HUE, WIA KIETOYHOE JbIXxaHue. OKHUCIHUTEIbHOE
dbochopuupoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO 0OMEHa.

Peaknun matpuuHoro cuHTre3a. I'eHermueckas wunH(popmanms u JIHK. Peammzanus
TreHeTUYeCKOM MHQpopMalu B KieTke. ['eHeTHuecKkuil KoA W ero CBOMCTBA. TpaHCKpHUMLIUS —
MaTpuuHblil cunte3 PHK. Tpancnsuus — 6uocunres Genka. Dtanbl TpaHcasaiuu. Konupoanue
aMHHOKUCIOT. Ponk pubocoM B GuocuHTe3e Oernka.

Hexnerounsie ¢popmbl ku3Hu — BUpychl. Mcropus otkpeitus Bupycos (/1. 1. MiBaHoBcKkuit).
OcCOoOEeHHOCTH CTPOEHMsI M KM3HEHHOro IMKJIa BUpycoB. bakrepmodaru. bonesHu pactenui,
KUBOTHBIX M UYeJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHoneduuura yenoseka (BUY) —
Bo30yaurens CIIMJla. OOpaTHas TpaHCKpUIIIUsS, peBepTaza U uHTerpasza. lIpodunakruka
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUH.

JdemoHcTpaumnu:

Ioptpetsr: H. K. Konpuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuupt u  cxembl: «Tumbl  nuranus», «Mertabonuzm»,  «MUTOXOHAPH,
«OHepreTuueckuii oomMen», «Xnopormiaact», «Dorocunres», «Crpoenne IHK», «Crpoenune u



¢yHKUMOHMpOBaHUWE TeHa», «CuHTe3 Oenka», «l'eHeTnueckwii kom», «Bupyce,
«baktepnoparn», «Crtpoenne wu xu3HeHHbId 1wk Bupyca CIIM/la, Oakrepuodaray,
«Penmukanust JJTHK».

Ob6opynoBanue: monenu-antumkanuu «Yapoenne JTHK wu tpanckpunmms», «buocunres
6enka», «CTpoeHue KIeTKH», Moaens cTpykrypsl JTHK.

Tema 5. PazMHoOkeHHe H MHANBHIYaJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii mukm, wiau KU3HEHHBIM IHKiI KieTku. Wutepdaza m muto3. Ilpoueccsl,
npoTekaromue B uHTEepdasze. Perumkanus — peakuus marpuuHoro cunte3a /IHK. Crpoenwue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHUIl. JMIUIOWIHBIM U TAIIOUIHBIM XPOMOCOMHBIE
Habopel. Xpomaruapl. Lluronornyeckne OCHOBBI Pa3MHOXKEHUS M WHAWBUIYAIBHOTO Pa3BHTHUS
OpraHU3MOB.

Jenenue knetku — muto3. Craguu muto3a. [Iporieccsl, mpoucxosine Ha pa3HbIX CTaIUsAX
MHTO3a. BUOJIOrnYecKuil CMBICT MUTO3A.

[Iporpammupyemasi rubesnpb KIeTKH — arornTo3.

@DopMBbl pa3MHOKEHHS OPraHU3MOB: 0€CI0JI0€ U MoJI0Boe. Bupl 0ecronoro pa3sMHOKEHUS:
JieJIeHuEe HaJlBOe, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BEreTaTUBHOE
pa3MHoOxeHHe. MIcKkycCcTBEHHOE KJIOHHPOBAHHUE OPTaHU3MOB, €r0 3HAYEHHE [T CEJIEKIIUU.

[TosnoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOIOrO.

Meiio3. Craguu wmeiosza. [lpormeccsl, mpoucxopsimue Ha cTaausx meiosza. [loBenenue
XxpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii cMbICI M 3HaYEHUE MEN03a.

I'amerorenes — mpouiecc 00Opa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [loOBBIE *Kene3bl:
CEMEHHHUKU M SUYHUKHU. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX KJIETOK — raMeT (CIepMaTo30uj,
AllleKNIeTka) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHUS SIHIEKIETOK |
criepMmaro3ouoB. Omnogorsopenue. [lapreHorenes.

NunuBuayansHOe pa3BUTHE (OHTOTE€HE3). OMOPHOHABHOE pa3BUTHE (PMOpPUOTEHE3).
Ortanbl 3MOPHOHAJIBHOIO PA3BUTHUS Y IMO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHHE, TacTpyJisuus,
opranoretes. [loctamOproHanbHOEe pa3BUTHE. THIBI MOCTIMOPUOHATILHOTO PA3BUTHS: MPIMOE,
HempsiMoe (MMYMHOYHOE). BimsiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBaTh BPOKJAEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOECHUE CEMEHH, CTaJNHN
pa3BUTHSL.

JdemoncTpaumnu:

Tabmuisl u cxeMbl: «@OpMBI Pa3MHOXKEHUSI OPTaHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHU», «BereraTuBHOe pa3MHOKEHUE pacTeHUI», «/lenenne KieTku GakTepuin»,
«CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «Kierounsli mmkm», «Pemnukarnus
JHK», «Mutos», «Meios», «IIpsMoe u Henpsimoe pa3BUTHEY, «I 'aMeTOreHe3 y MIIEKOTUTAIOIINX
U 4eJoBeKa», « OCHOBHBIE CTaIMM OHTOT€HE3a.

O6opynoBaHue: MHUKPOCKOI, MUKpompenaparbl «CrepMaTo30Ubl MIEKOMUTAIOIIET0),
«Sliiuexnerka miekonuTaromero», «Kapruokunes B KiieTKax KOpelika JyKay, MarHUTHasi MOJIEIb-
anrunkanus «Jlenenue kinerkn», moaens JJHK, mogens metadazHoit XpoMOCOMBI.

JlaGopaTopHble M IPaKTU4YecKue padoThbi:

JlabopatopHas padora Ne 3. «HabmoneHne MuTo3a B KJIeTkaXx KOHUMKA KOpPEIIKa JIyKa Ha
TFOTOBBIX MUKPOMPENAPATaAX».

Jlabopatopuasi pabora Ne 4. «l3ydeHue cTpOeHHS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

Tema 6. HaciencTBeHHOCTh U H3MEHYHBOCTH OPTaHU3MOB.

IIpenmer u 3amaum reHetuku. Mcrtopus pasButus reHetuku. Ponb nurtonoruu u
SMOPHOJIOTUY B CTAHOBJICHUU I'€HETHKHU. BKi1ag poccuiickux U 3apyOeKHbIX YUEHBIX B Pa3BUTHE
reHeTUKU. MeToapl TeHEeTUKH (THOpUAOIOTHYECKUN, LUTOIeHETHYECKUH, MOJEKYJISPHO-
reHerudeckuii). OCHOBHbIE TeHETHUECKUE NOHATHA. | eHeTn4eckass CMHMBOJIMKA, UCTIONIb3yeMasi B
CXEMax CKpELIMBaHUM.

3aKOHOMEPHOCTH  HACJENOBAaHUS  IPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MoHorubpuaHoe CKpelmBanie. 3aKoH eMHO00pa3us THOPUIOB NepBOro nokojenus. [Ipasuio
JOMHUHHPOBaHMs. 3aKOH pacIlEeIUIeHHs Mpu3HakoB. [unoreza uyucroTel ramer. llomHoe u
HEIOJIHOE IOMUHUPOBAHUE.



JuruOpumHoe CKpemmBaHWe. 3aKOH  HE3aBUCUMOTO  HACJIECIOBAaHHWS  MPU3HAKOB.
[{uToreHeTH4YeCKHEe OCHOBBI JUTHOPHIHOTO CKPEIIUBAHHS. AHAIU3UPYIOIIEe CKPEIIUBAHHUE.
Hcnonb30Banne aHAIM3UPYIOMIETO CKPEITUBAHUS ISl ONIPEICTICHHSI TEHOTHIIA OCOOH.

CuersieHHoe HacienoBaHue mnpu3HakoB. PabGora T. Moprana mno cuemieHHOMY
HacJeA0BaHUIo reHoB. Hapylienue crenieHus TeHOB B Pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOpHsl HACIEACTBEHHOCTH. [ eHeTHUYEeCKUEe KapThl.

I'enetuka nosa. XpoMOCOMHOE OIpECIICHUE T0JIa. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omoramerHnele W TeTeporaMeTHbie OpraHu3Mbl. HacliemoBanue NPU3HAKOB, CIEIJICHHBIX C
MOJIOM.

N3menunBocTh. Buibl 13MEHUMBOCTH: HEHACIICICTBEHHAS U HacheACTBeHHas. Poib cpembl
B HCHACJICJICTBEHHOW W3MEHUYUBOCTH. XapaKTEPUCTHKA MOIU(MUKANMMOHHOW HW3MEHYUBOCTH.
BaprannonHslil pax 1 BapuanuoHHas kpusas. Hopma peaknuun npusnaka. KonuyecTBeHHBIE U
KaueCTBEHHBIC MIPU3HAKK U MX HOopMa peakmuu. CBoHCTBAa MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.

HacnencrBennas, wiu reHOTUTIMYECKAs, ©3MEHUYMBOCTh. KoMOMHATUBHAS M3MEHYUBOCTD.
Meiio3 u moNOBOM mpomecc — OCHOBa KOMOMHATHBHOW M3MEHUMBOCTH. MyTanuoHHas
n3MeHYnuBOCTh. Kiaccudukainus myTanuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBbIE. YacTtoTa u
MPUYUHBI MyTanuii. MyTtarennbsie (HakTopbl. 3aKOH TOMOJIOTHYECKUX PSOB B HACIIEICTBEHHOU
n3MenurBocty H. . BaBuiiosa.

BuesinepHas HacneCTBEHHOCTh U U3MEHYHBOCTb.

I'eneruka uenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbl TEHETUKH YEJIOBEKA:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUECKH, OWOXUMHYECKUH, MOJIEKYJISIPHO-
reHetudeckuid. CoOBpeMEHHOE Ompe/elieHne TEHOTHUIA: TIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHUIUPOBaHKWE, B ToM umcie ¢ nomomibio [1I[P-ananuza. HacnencrBennsie 3aboieBaHus
YeJIOBeKa: TEHHbIe O0Je3HH, OOJe3HM C HACIAEACTBEHHOM MPEApacroiIoKeHHOCTHIO,
XpoMocoMHBIe Ooisie3HH. ComaThdeckue © TeHepaTuBHbie MyTanuud. CTBOJIOBBIC KIIETKH.
[IpuHnuIB 310poBOro o0pasza >KM3HH, NUATHOCTUKU, MPO(PUIAKTUKUA U JIEYCHUS] T€HETHUYECKUX
Oomne3Heil. MeauKo-TeHETHYEeCKOEe KOHCYJIhTHPOBAaHUE. 3HAYCHUE MEIUITMHCKONW TCHETHKU B
MPEeIOTBPALEHUH U JICYEHUU TeHETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemoHncTpauuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodeesn-
Pecosckuii, H. 1. BaBumos.

Tabmuipl 1 cxeMbl: «MOHOTHOPUIHOE CKpPEIIMBAaHUE U €ro LIUTOT€HETHYecKas: OCHOBaAY,
«3aKOH pacHICIUICHUs] M €ro LUTOrCHETUYEeCKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«urnbpunnoe ckpeuuBanue», «lLuronornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUS,
«Meio3y», «BzanmoieiicTBUE aJlJIETbHBIX T€HOBY, «I'€HeTHYeCKre KapThl pACTEHUH, )KUBOTHBIX U
yesnoBekay, «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIEAOBaHUS, CLEIUIEHHOTO C IIOJIOMY,
«KapuoTtunsl uenoBeka U JKUBOTHBIX», «Buabsl wu3meHunBocti», «MoaudukanuoHHas
M3MEHUUBOCTHY, «HacnenoBanue pesyc-gaxtopay», «['eHeTuka rpynmn KpoBu», «MyTallMoHHAs
U3MEHYUBOCTBY.

O6opynoBanue: Moaenu-anmukanuu «MoHoruOpugHoe ckpemuBanue», «HemomaHoe
JOMUHUpOBaHHe», «JlurubpuaHoe ckpemmBaHue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukpomnpenapat «/po3zoduna» (Hopma, myTauuu GopMbl KpPbUIbEB U OKPacKU Tena), repoapuit
«['opox moceBHO».

JlaGopaTopHble M IPaKTHYecKue padoThbi:

JlabopatopHas padota Ne 5. «M3y4yeHne pe3ynbTaTOB MOHOTHOPUIHOTO U AUTHOPUIHOTO
CKpEeIIMBaHUS Y IPO30(UITBI Ha TOTOBBIX MUKpPOIIpENapaTax».

JlabopartopHasi padota Ne 6. «3yueHne MoAHMPHUKAIIMOHHON U3MEHUYUBOCTH, TOCTPOCHHE
BApUALIMOHHOTO Psifia U BapUallMOHHOW KPUBO».

Jlabopatopuass pabota Ne 7. «AnHanmu3 wmyramuil y JApo3oduibl Ha TOTOBBIX
MHKpOIIpenapaTax».

[IpakTudeckas padbota Ne 2. «CocTaBiieHrEe U aHATN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekuusi oprann3moB. OCHOBBI O0HOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpolecc. 3apokaIeHHue CeIeKInn U goMectukanusa. Yuenue H. H.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS M MHOrooOpaszus KyJNbTYpHBIX pacTeHuil. LleHTpbl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOAA, IITAMM.



CoBpeMeHHBIE METOJbI CeNEeKIUU. MacCOBbIl U MHAWBUIYAIbHBI OTOOPBI B CEIEKLIUU
pacteHuil u kuBOTHBIX. OIIEHKA IKCTEephepa. BIU3KOPOICTBEHHOE CKpEIMBAaHUE — WHOPHIMHT.
Yucras muaust. CKpelmnBaHue YUCTHIX TUHUN. ['eTeposuc, unu rubpunHas cuia. Heponcrsennoe
ckpeuBanue — aytopunuHr. OtganéHHas rubpunmsanmus u e€ ycrexu. VcKyccTBEHHBIN
MyTareHe3 M IIOJy4YEHUE IOJMIUIOUAOB. JIOCTMIKEHHUS CENEeKUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPIraHU3MOB.

buorexHonorust kak orpacib IpPOM3BOACTBAa. ['€HHas WHXKeHepus. OTamnbl CO3JaHUA
pexomOuaanTHOW JIHK u TpancreHHbix opranuzMoB. Kierounas wumxenepus. Kierounsie
KyJbTypbl. MUKpPOKIOHAJIBHOE pa3MHOXeHUe pacTeHuil. KiloHnpoBaHue BBICOKOIPOLYKTUBHBIX
CEeNTbCKOXO3SMICTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHWE M JITHYeckue mpobmembr. MO —
TeHETUYECKU MOTU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. Y. Basuiios, . B. Muuypun, I'. /1. Kapnieuenko, M. @. IBaHOB.

Tabmuiel u cxembl: Kapta «LleHTpbl MpPOMCXOXKIEHUS M MHOTooOpasusi KyJbTYpPHBIX
pactenuit», «Ilopoapl nomMamHuX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHuil», «OTnanéHHas
rubpunmzamus», «Paborer akagemmka M. @. HWBanoBay, «llomumiongus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KyJabTypbl U KIOHUpOBaHUE», «KoHCTpyupoBaHuEe U TNepeHoC
T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKU IJI0JI0OB U KOPHEIUIOAOB JUKUX (OPM U KyJIBTYpHBIX COPTOB
pactenuit, repoapuii «CebCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTopHble U MpaKTHYeCKHe PadoOThI:

Okckypeusi « OCHOBHBIE METOJbl M JOCTHKEHUS CENEKUMU PAacTeHHH M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO (pepMy, COPTOUCHBITATEIbHBIM YYacTOK, B TEIIMYHOE
XO0351ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO ILIEHTPA)».

11 KJIIACC

Tema 1. IBoTrOMOHHASA OMOJIOTHS.

[IpennockiIKu BOZHUKHOBEHUS ABOTIOIIMOHHON TEOPHUHU. DBOIIOIIMOHHAS TEOPHS U €€ MECTO
B Onosioruu. BrimsitHue SBOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U APYTUX HAYK.

CeuperenbcTBa 3BoONNH. [laeoHTOIOTHYECKHE: TTOCIIEIOBATEIFHOCTD TIOSIBJICHUS BHJIOB
B TAJICOHTOJIOTUYECKOW JICTONHCH, IMepexoaHble (QopMmbl. buoreorpaduueckue: CXOACTBO H
paznuure hayH u GIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pPaziHyusi IMOPUOHOB DPa3HBIX BHJIOB ITO3BOHOYHBIX.
CpaBHHTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AaHAJIOTHYHBIC, pPYJAUMEHTAPHBIE OPIaHbI,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHYECKUE: CXOJCTBO MEXaHW3MOB HACJCICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTEH Y BCEX OPraHU3MOB.

OpomonnonHass teopuss Y. Jlapeuna. [IpeamnochUIKM BO3HHKHOBEHHS JIapBHHU3MA.
JIBYOKyIIME CHJIBI  OBOJIIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOKECHUE TpU
OTPaHUYCHHOCTH PECYPCOB, HEOIpeneNEéHHas H3MEHUYMBOCTh, OOphOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas teopust Boioruu (CTI) u e€ OCHOBHBIC TOJI0KCHUSI.

MukposBosrorus. [Tomysius Kak eIuHUIA BUIa U SBOJIIOIUH.

JBkymue cuiibl ((hakTopbl) SBOJIONUHM BUJIOB B MpHpOJe. MyTallMOHHBIH Iporecc U
KOMOWHATHBHAS U3MEHUUBOCTD. [10MMy ISIIMOHHBIC BOJIHBI U Apeiid reHoB. V301U 1 MUTpatys.

EctectBennsiit oTOOp — HampaBmistouuili ¢axtop sBomonuu. POpMBI €CTECTBEHHOTO
otOopa.

[Ipucnoco0aeHHOCTh OPraHu3MOB Kak pe3ynbTaT dBomonud. [Ipumeps mpucnocoOneHuit
y Opranu3MoB. ApoMop(}o3bl U UIUOATATITAIIHH.

Bun u BupooOpazoBanme. Kputepuu Buma. OcHOBHbIE (HOPMBI BHUI000pPA3OBAHUSA:
reorpaduueckoe, SKOIOrHIecKoe.

Makxposomonusi. DopMbl 3BOTIONUK: (GUIETUYECKas,, NTUBEPTCHTHAs, KOHBEPreHTHas,
napaiensHas. HeoOpaTtuMocTh 3BOTIOIUH.

[IpoucxoxaeHne  OT  HECHENMATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
cCrienuanu3anus. AJIalTUBHAS PaHaIus.



JdemoHcTpaumnu:

[oprpetsr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromiep, A. H. CeBeprios.

TaOnuiet u cxembl: «Pa3BuTHE OPraHNYecKOro MHUpa Ha 3eMiie», «3apOoIbIIIN MO3BOHOUYHBIX
KUBOTHBIX», «ApXeonTepukc», «PopMbl OOpHOBI 3a CYLIECTBOBAHUEY, «ECTECTBEHHBIH OTOOPY,
«MHoroobpa3ue CcoOpToB pacTeHHit», «MHOroodpasue mopoJ KHUBOTHBIX», «[lomymsiumy,
«MyTanoHHasi U3MEHUMBOCTEY, «ApoMopdo3bl», «Manoagantamumny», «O0mas aerenepanus,
«/IBrxyiue cunsl 3Bosonuny, «Kapra-cxema mapmpyra nyremectsus Y. lapsuna», «bopbba
3a CYLLECTBOBaHHEY, «IIpucnocobaeHHOCTh OpraHu3MOBY, «["eorpaduueckoe
BHU1000pa3oBaHue», « IKOJIOTHIECKOE BHI000PA30BAHHE.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMH OKPACKH, HAOOp IIIO0B U
ceMsiH, KoJutekuust «IIpumepsl 3alUTHBIX NMPUCTIOCOOTIEHUN Y )KMBOTHBIX», MoJieslb «OCHOBHBIE
HaIpaBJICHUS IBOJIIOLUNY», 00bEMHAs MoieNb « CTpOEHUE TOJIOBHOTO MO3ra II03BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KoJuleKIUs «DPOpMBI COXPAaHHOCTH MCKOMAEMBbIX
KUBOTHBIX U pacTeHHil», Mozens anmmkanus «llepekpéct XxpomMocom», BIaKHbIE MpenapaTsl
«Pa3Butne Hacexkomoro», «Pa3BuTme nArymkw», Mukpornpenapat «Jlpozopuna» (HOpMa,
MyTaluu GopMbl KPbLILEB U OKPACKU TENA).

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

Jlabopatopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(POIOTHUECKOMY KPUTEPHIO».

JlabopatopHas pabora Ne 2. «OmnucaHue TPHUCTIOCOOJIGHHOCTH OpraHm3mMa u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HnKHOBeHME U pa3BUTHE KU3HU Ha 3emie.

JloHayuHble MpeICTaBICHUs O 3apOXKACHUU XKU3HU. HaydHble rUmoTe3bl BOZHUKHOBEHUS
KU3HU Ha 3emJyie: aOWoreHe3 W TMaHCIepMus. XUMHUYECKass DBOJIONUS. AOHOTEHHBIN CHHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOM
sBotonMu. HavaneHbIe 3Tamnsl Onosioruaeckoii somonuu. ['mnoreza PHK-mMupa. ®opmupoBanme
MEMOpaHHBIX CTPYKTYpP M BO3HMKHOBEHHE MPOTOKJIETKH. [lepBhle KIETKM U HX HBOJIOLHA.
@opMHpPOBaHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

Pa3Butue xu3HM Ha 3emiie Mo 3paM u niepuogam. Karapxei. Apxeickas U NpoTepo30McKas
apsl. [laneo3oiickas spa u €€ mepuopl: KEMOPHIHCKHA, OPAOBUKCKHM, CHUTYPHUHUCKUN, TEBOHCKHM,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so3o¥ickas 3pa 1 €€ Meproibl: TPUACOBBIN, IOPCKUNA, MEJIIOBOM.

Kaiino3zoiickas 3pa u e€ nepuo/ipl: MajJeoreHOBbI, HEOr€HOBbIN, AaHTPOIIOT€HOBBIM.

XapakTepucTuKa KiIuMaTa U IeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PaCTUTENBHOTO U )KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUI U KUBOTHBIX. [losBIIeHNE, paclBeT
Y BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHue 3BOMOLUU. OCHOBHBIE CUCTEMATHYECKUE
CPYIIIbl OPraHU3MOB.

OBOJIIOLIMSL  YeNlOBEKa. AHTpOINOJOrus Kak Hayka. Pa3Butue mnpeacraBieHuil o
MIPOUCXOKACHUM YesloBeKa. MeToibl u3yueHus aHTponorenesa. CxoAcTBa U pa3iinyus YyeloBeKa
1 KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHUE YEIOBEKa.

JBuxyue cuibl  (¢akTopsl) aHTpomorenesa. HacienctBeHHas WM3MEHYHUBOCTh H
ecTecTBeHHbIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJIICHUE OPYIUil TPpy/a, MBIIUICHUE,
peusb.

OcHOBHBIE CTaJUM W BETBU DBOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, UYEIOBEK yMEIbIH,
UYenosek mnpsamoxoadimuii, YenoBek HeaHaepTalbckui, YenoBexk pasymublid. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BpEMsl CYLIECTBOBaHMs, 00JacTh pacnpoOCTpaHEHUsl, 00BEM T'OJIOBHOIO
MO3ra, 00pa3 )KU3HU, OPYIHSL.

Yenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: eBpoleouaHas (eBpasuiickas), HErpo-
aBCTpasioniHasi  (dKBaTOpHajbHAasg), MOHIOJOWAHAs  (a3MaTCKO-aMepUKaHCKasi).  YepTsl
MPUCIIOCOOTICHHOCTH MPEJICTABUTENEH YEIOBEUECKUX Pac K YCIOBUSAM CyllecTBOBaHUA. EAUHCTBO
yenoBedyeckux pac. Kputuka pacusma.

JdemoHcTpauuu:

Ioptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. /JapuH.



Tabmuier u cxembl: «Bo3HukHOBeHUEe COMHEYHON CUCTEMBI», «Pa3BuTHe opraHU4ecKoro
mupa», «PactutenbHas kieTka», <« KuBoTHas kierkay, «lIpokapuoTuyeckas KIETKay,
«CoBpemMeHHasl cucTeMa OpraHUYecKoro Mupay», «CpaBHEHHUE aHATOMUYECKUX YEPT CTPOCHUS
YeJI0BeKa M YEeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJICOHTOJOTUYECKUX HAXOJOK
MPEIKOB COBPEMEHHOIO 4YENIOBEKa», «/JlpeBHenmue moam», «JpeBHue mogm», «llepBbie
COBpPEMEHHBIE JII0I1», «UenoBeueckue paco».

Ob6opynoBanue: My «IIpoucxoxkaenune denoBeka» (OIOCTBI  aBCTpPAJIONHTEKA,
MUTEKAHTPOIIa, HeaHAepTaablla, KPOMAaHBOHIIA), CICTNKU WM U300paKeHUsI KaMEHHBIX OpYIUl
MEepPBOOBITHOTO YeJIOBeKa (KaMHH-YOIIEPhI, pyOmiIa, ckpediia), reoXpoHoJorndeckas Tabnwuia,
KOJUTEKIUs «DOPMBI COXPAHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

[Ipaktuueckas padora Ne 1. «M3yueHne MCKOMAEMbIX OCTaTKOB PACTEHUN U KHUBOTHBIX B
KOJUTCKITHSX ).

DKCKypcusi «IBOJIIOIUS OPraHUYecKoro MUpa Ha 3emie» (B €CTECTBEHHO-HAy4YHBIM WIIH
KpaeBeIueCKHil Mmy3ei).

Tema 3. Opranu3msl H OKpY:Kamoas cpeaa.

DKojorusi Kak Hayka. 3aJadud W pasfelibl dKOJIOTMH. MeToasl 3KOJOTrHYecKHX
HCCIEeIOBaHUM. DKOJIOrHYeCKOe MUPOBO33PEHUE COBPEMEHHOT0 UEIOBEKa.

Cpenst  oOuTaHHMs ~ OpPraHU3MOB:  BOAHAs,  HA3€MHO-BO3JYIIHAs,  IOYBEHHAas,
BHYTPHOpPraHU3MEHHAsI.

Oxonoruueckue (akropel. Kiaccudukanus sKOIOrHYeCKUX (PaKTOpOB: aOMOTHUECKHE,
OMOTHYECKHE W aHTPOIOTeHHBIE. J[efcTBHE KOIOTHUECKHX (DAKTOPOB HAa OPTraHU3MBI.

AbGuotnyeckue  (QaxkTOpbl:  CBET, TeMIleparypa, BIAXKHOCTb. DOTONEPUOTU3M.
[IpucnocoOnenust OpraHu3MoB K JeHCTBUIO abHOTHUECKUX (akTOpoB. buonornyeckue puTMsl.

buotnueckne ¢aktopel. Buapl OMOTHYECKHMX  B3aUMOJAEWUCTBUN:  KOHKYPEHIIMS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomeparus, MyTyalnu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HAXJCOHMYECTBO). AMEHCaIW3M, HEUTpaiu3M. 3HauyeHHEe OMOTHYECKUX
B3aUMO/JICHCTBUII 17151 CYIIECTBOBAHUS OPTraHU3MOB B MPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKU monyyanud. OCHOBHBIE MOKa3aTenu IMOMYJISALHN:
YUCJIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JnHamuka
YUCJICHHOCTH TOIMYJIALNHA U €€ PeryJsuusl.

JdemoncTpaumnu:

[Toptpetsr: A. I'ym6onbar, K. @. Pynse, O. ['ekkens.

Tabmuipst u cxemsl: kapra «IIpupoansie 30Hb1 3eMan», «Cpenpl 0OUTaHUS OPTaHU3MOBY,
«Doronepuonuzm», «llomymsuumny, «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOIMYJISLUN
unpyzopun-typenskny», «llumessie nenm».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlabopatopHas pabota Ne 3. «Mopdororuueckrie 0COOEHHOCTH PACTCHHUM U3 Pa3HBIX MECT
oOUTaHUN.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Ipaktuueckas pabota Ne 2. «[Toac4€T MIOTHOCTH MOMYJISINI pa3HBIX BUIOB PACTCHHID.

Tema 4. Coo01IecTBa M YKOJOTHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuoneHo3.  CTpykTypbl  OHWOIIEHO3a:  BUIOBAsd,
MPOCTPAHCTBEHHAA, Tpodudeckas (mumieBas). Buabi-nomuHanTel. CBs31M B OMOLIEHO3E.

Okosornyeckue cuctembl (9kocuctemsl). [loHsTne 00 sKocHcTEME M OHOreoleHO3e.
QOYHKIHUOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MIPOIYLEHThl, KOHCYMEHTBI, pEIYyLICHTHI.
KpyroBopoT BelecTB M MOTOK SHEPrUU B dKocHcTeMe. Tpodwudeckue (MUILEBbIE) YPOBHU
skocucTeMbl. IlumeBbie menu u cetu. OCHOBHBIE TMIOKa3aTelW SKOCUCTEMBI: OHoMacca,
MPOIYKIHSA. DKOJIOTUYECKHE MHpaMUIbI: TPOAYKIWU, YUCICHHOCTH, Omomacchl. CBoiicTBa
9KOCHUCTEM: YCTOMUYHMBOCTh, CAMOpEryJisilus, pa3surue. CyKueccusl.

IIpuponHble 3KOCHCTEMBI. ODKOCHCTEMBI O03€p M pPEK. OKOCHCTEMa XBOWHOIO WIH
LIMPOKOJIMCTBEHHOIO JIeca.

AHTpOINOTeHHbIE HKOCUCTEMBIL. ATPOIKOCHUCTEMBI. YpOoskocucTeMbl. buonornueckoe u
X03MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.



buopaznoobpasue kak (aktop ycToHumBOCTH 3KOocHcTeM. CoxpaHeHHe OHOIOrHYecKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocepe. I'panuipl, coctas u cTpykTypa 6uochepst. XKusoe
BemiectBO U ero QyHkuumu. OcobGeHHOCTH OMochepbl Kak TI00ATBbHOW 3KOCHCTEMBI.
JluHamudeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BeliecTB W OMOT€OXMMHUYECKHE LMKIBI 3JEMEHTOB (yriepoja, a3oTa).
3onanbHOCTH OHOChepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpOIOreHHbIE U3MeHeHus B Onocdepe. [ modanbHbIe
HKOJIOTHYECKUE TIPOOIIEMBI.

CocymiecTBoBaHME IPUPOJIBI M YenoBedecTBa. CoxpaHeHHEe OMOPa3HOOOpa3us Kak OCHOBA
ycroitunBoctr O6uochepsl. OcHOBa panMOHAIBHOTO YIIPABICHHUS MPUPOJHBIME PECYpCaMH U UX
ucnosib3oBaHue. JloCTHKeHNs OMOJIOTUU U OXpaHa MPUPOIbL.

JdemoHcTpaumnu:

[Moptpetsr: A. JIxk. Tencnu, B. H. Cykaué, B. U. Bepnaackui.

Tabmuipel u cxemsl: «Ilumessie nenn», «broneHos: cocrtaB u cTpykrypa», «lIpupoaHsie
coobmectBay, «llenm mnuraHus», «OKoIOrMYecKas mnupamuga», «buocdepa u UemoBeK»,
«DKOCUCTEMa IMUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMa XBOWHOTO Jiecay, «broreHo3 Bojjoémay,
«ArpoueHo3», «lIpumMepHble aHTPONMOreHHbBIE BO3JCUCTBUS Ha MNOPUPOLY», «BaxHenmue
WCTOYHHMKH 3arpsi3HEHHs BO3[IyXa M TPYHTOBBIX BOI», «lloyBa — BakHeWIIash COCTaBISIOIIAS
ouocoeps», «DakTopel gerpagauuu  nouB», «llapHukoBblit  3pdexT», «DaxkTOpHI
PaIMOaKTUBHOTO 3arpsi3HeHus ouochepsny, «O0mas ctpykrypa ouochepsi», «Pacnpoctpanenue
KU3HU B Omocdepe», «O30HOBEIN dKkpaH Ouochepr», «KpyropopoT yriepoma B Ouocdepe»,
«KpyroBopoT azora B mpupoie».

O6opynoBanue: Moienb-anTuMKaIus « Tunudaabie OnoIeHo3b», TepOapuil «PacturensHbie
cooOmiecTBay, KouleKiuu «buornenos», «BpemuTenun BaXHEUIIMX CEITbCKOXO3SHCTBEHHBIX
KyJbTYp», Tepbapuu U KOJUIGKIUU PACTEHUIl U JKUBOTHBIX, MPHUHAJICKAIINE K Pa3HbIM
9KOJIOTHYECKUM TpyIaM oxHoro Buaa, Kpacunast kaura Poccuiickoit deaepanun, n300paskeHHs
OXpaHsIeMbIX BUJIOB PACTEHUHN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [NPOT'PAMMBI 110 BHMOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBiuBalTcd TpeOOBaHUS K pe3yibTaTaM OCBOECHMS
00y4aroIMMHUCs MPOrpaMM CpelHEro oomero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
MMpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType AMYHOCTHBIX pe€3yJIbTATOB OCBOCHHUs Ipeamera «buosiorus» BbIIEIEHBI
CIIEQYIOIIME  COCTaBJIAIOLIME: OCO3HAHME OOy4YaloLMMUCA  POCCUHCKON  IpakJaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOINpEAETIEHUIO,
Haau4yue MOTHBAIlUHU K 06yqumo 6I/IOJ'IOFI/II/I, OEJICHAIPAaBJICHHOC PAa3BUTHC BHYTPCHHUX
yOEKJIEHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPaJULUN pa3BUTHUS
OMOJIOrMYECKOI0 3HaHUS1, TOTOBHOCTh M CLIOCOOHOCTH 00Y4arOIINXCsl PYKOBOJCTBOBATHCS B CBOEH
ACATCIIBHOCTU LHCHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMH, MPUCYIIUMH CHUCTEMC OHOJIOTHYECKOTO
o0Opa3oBaHMsl, HAJIMYKE SKOJOTUYECKOI0 PAaBOCO3HAHUS, CIIOCOOHOCTU CTABUTh LIETH U CTPOUTH
JKHU3HCHHBIC ITJIaHBI.

JImgaHOCTHEIE pPE3YIbTAaTbl OCBOCHHA IMMPEAMCTA «bnomornsay JOCTUT'AOTCI B C€AUMHCTBE
yqe6H0171 W BOCHHUTATEIbHOMN ACATCIIBHOCTH B COOTBECTCTBHU C TPAaJUIIMOHHBIMU pOCCI/II\/’ICKI/IMI/I
CONMOKYJIBTYPHBIMHU, UCTOPUUCCKUMU U NYXOBHO-HPABCTBCHHBLIMHU LICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe MpaBWJIaMU W HOPMaMHU TOBEACHHUS U CIIOCOOCTBYIOT MpoLieccaM CaMOIO3HaHUS,
CaMOBOCITMUTAaHUA W CaMOpPa3BUTHUSA, Pa3BUTHUA BHYTpeHHeI)’I MO3NIHUHU JIMYHOCTH, MATpHUOTU3MA,
YBaXXEHHUs K 3aKOHY W IPABOIOPSAKY, YEIOBEKY TPyJa M CTaplIeMy IOKOJEHHUIO, B3aUMHOIO
yBaXeHHs, OEpeKHOro  OTHOLIEHUS K  KyJbTypHOMY  HAacjelui0 M  TpaJuLUiM
MHOTOHAIIMOHAJIBHOTO Hapozaa Poccuiickoi denepanyu, NpUpoae U OKPYKarollen cpene.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHMS yueOHOro npeamMera «buomaorus» IOMKHBI OTpaKaTh
TOTOBHOCTh M CIOCOOHOCTHh O0y4arolUXCsl pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEM
MO3UIMEN JINYHOCTH, CHCTEMOM LEHHOCTHBIX OpPHUEHTALMHA, MO3UTUBHBIX BHYTPEHHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM IEHHOCTSM POCCHMCKOro  OOIlecTBa,
pacuIMpeHne >KM3HEHHOI'O OIbITa M OIbITA JESATENIbHOCTH B IIPOLIECCE PEaTU3alMi OCHOBHBIX
HaIlpaBJICHUW BOCIIUTATEILHOM IE€ATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaaIaHCKOro BOCIHUTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMH  OOydYalollerocs Kak akKTUBHOTO U
OTBETCTBEHHOT'0 4JIeHa POCCHICKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, yBaKEHHWE 3aKOHa U
MPaBOIOPSI/IKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUHU Y4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHIIOJTHEHUH OMOIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO [0 OTHOIICHHUIO K SIBICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

yMEHHE YYWUThIBaTh B CBOUX JCHCTBUSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOI'O
B3aMMO/IEHCTBUS JIO/IeH ¢ Pa3HbIMH YOS KJICHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSMU U COLMAJIBHBIM
I0JIOKEHHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
[IO3HABATENIbHBIX M HCCIENOBATENIbCKUX 3a/ad, YBa)KUTEIBHOI'O OTHOLIEHUS K MHEHUIO
OIIIOHEHTOB MPH 00CYXAEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COAEPIKAHUS;

TOTOBHOCTb K 'YMaHUTapHON U BOJOHTEPCKON NEATENIBHOCTH;

2) NaTpuOTHYECKOr0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh POCCUIMCKOM Ipa)1aHCKOW MJICHTUYHOCTH, NATPHOTH3MA, YBAKEHUS K
CBOEMY Hapoiy, UyBCTBa OTBETCTBEHHOCTH Iepen PoanHOM, ropaocTu 3a CBOH Kpail, CBOIO
PoauHy, cBOM SA3BIK U KyJIBTYPY, IPOLJIOE ¥ HACTOSIILIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuy;



LIEHHOCTHOE OTHOIIEHHKE K IPUPOTHOMY HACJIEIUIO U TAMSITHUKAM ITPUPOJIbI, TOCTHKEHUSM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIOCOOHOCTH OIICHHMBATh BKJIAJ POCCHICKUX yUEHBIX B CTAHOBJICHHE M Pa3BUTHE OMOJIOTHH,
MOHMMAHMs 3HAYCHUsT OWOJIOTMM B TO3HAHUM 3aKOHOB TMPHUPOJIbI, B JKU3HM 4YEJIOBEKa U
COBPEMEHHOT'0 00IIEeCTBA;

uaelHas yoe:x IEHHOCTh, TOTOBHOCTH K CITy)KEHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAHME JYXOBHBIX LIEHHOCTEN POCCUIICKOT0O HApO/Ia;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTH OIIEHWBATh CUTYAIIHIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICHh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJIa B TOCTPOEHUE YCTOMUMBOIO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTEIISM, CO3JIAHUIO CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA LICHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaAULUSIMU HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAsl ICTETUKY ObITa, HAYYHOI'O U TEXHUYECKOIO
TBOPYECTBA, CIIOPTa, TPYyAa, OOIIECTBEHHBIX OTHOIICHHUI;

MMOHUMAaHHE SMOITMOHATBLHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHIO B Pa3HbIX BHUJAX MCKYCCTBA, CTPEMIIEHHE MPOSBIATH
KayecTBa TBOPUYECKON JTMUHOCTH;

5) ¢usuyeckoro BocnUTAHHUs, (POPMHPOBAHUA  KYJbTYPbl 3/I0POBbSI M
IMOLMOHAJIBHOI0 0J1aronoJay4us:

MMOHMMAaHHE U peau3alus 3J0pOBOro M 6e3omacHoro odpasa *Ku3HH (310pOBOE MUTAHUE,
cOOJI0ICHNE TUTMEHUYECKUX TMPaBWJI U HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUA M OTIBIXA,
perynsipHas ¢u3NyecKass AaKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOIICHUSI K COOCTBEHHOMY (PU3MYECKOMY U IICUXHUYECKOMY 3710POBbIO;

MOHMMAaHHE LEHHOCTH MpPaBWJ WHAUBUAYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHHE TMOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YMOTPEOICHUS alKOTOJIs,
HapKOTHUKOB, KYpEeHHUSI);

6) Tpy10BOro BOCIIUTAHHUS:

TOTOBHOCTb K TPY/ly, OCO3HAHHE IIEHHOCTU MacTepCTBa, TPY10JIt00HE;

TOTOBHOCTH K aKTUBHOM J€SITEIbHOCTU TEXHOJIOIMYECKOM U COIMAIbHOM HAMIPaBICHHOCTH,
CIOCOOHOCTH MHUIIMUPOBATD, IIIAHUPOBATH U CAMOCTOSITENILHO BBITIOJHATh TAKYIO JI€ATEIbHOCTH;

HMHTEpEC K pa3jMyHbIM cdepaM NpoPecCUOHAIBHON AesTeNbHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBII BBIOOpP Oyay1ieii npodeccuu u peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
KU3HU;

7) 3KOJIOrN4eCKOr0 BOCTIMTAHMS:

AKOJIOTMUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBIIIIEHUE YPOBHS DKOJOTHYECKOW KYJNbTYpbl: MPUOOPETEHHE OMbITa TUIAHUPOBAHUS
MOCTYNKOB U OLIEHKU UX BO3MOXKHBIX MOCIIEICTBUN JIsl OKPYKAIOLLIEH CPEIbl;

OCO3HaHHUE TJI00aTBFHOr0 XapaKTepa YKOJOTHIECKUX MPOoOsIeM U MyTel UX pelieHus;

CHOCOOHOCTh MCTOJB30BaTh MPUOOpPETaeMble MPU U3YYEHUN OMOJOTHH 3HAHUS M YMEHUS
MpU pEIIeHUH TPOOIEeM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJIONONIB30BaHUEM (COONIOIeHUE
MpaBUJl TIOBEACHUS B NIPUPOJE, HAMPABIECHHBIX HAa COXPAHEHUE PABHOBECHS B JIKOCHCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Ouocdepsl);

AKTUBHOE HEMpPUSATUE JIEUCTBUI, NMPUHOCSIIMUX BpEJ OKpYKarolled MNpUpOIHON cpene,
yMEHHE TPOTHO3UPOBATH HEOIArONMPHUATHBIE AKOIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JNEUCTBUN U NPENOTBPALLAT UX;



HaJIM4YuE€ Pa3BUTOrO SKOJIOTMUECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIbTYpPbl, OIbITA
JESTEIbHOCTH  3KOJOTMYECKOHW HAIllpaBJIEHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCSI MMM B
[M03HABATENIbHOM, KOMMYHHUKAaTHUBHOM M COLUHUAJIIHOW IIPAKTUKE, TOTOBHOCTHM K YYacTHIO B
IIPaKTUYECKOHN AEATEIbHOCTH SKOJIOTMUECKOM HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMUS:

C(OPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUsT HayKd M OOILIECTBEHHOM IpPAaKTUKH, OCHOBAHHOIO Ha JHallore KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHpE;

COBEPLICHCTBOBAHUE A3bIKOBOM M UNTATENIbCKOM KyJIbTYpbl KaK CPE/ICTBA B3aUMOJICHCTBUS
MEXy JIFOIbMU U IO3HAHMSI MUPA;

[IOHMMaHue creuu(puKku OMOJIOTUM KaK HAayKH, OCO3HaHUA €€ poiu B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOTO MBIIIJIEHHS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIECHUS 00 OKPY KaIOLIEM
MUpE KaK O €AWHCTBE MpUPOJbI, 4YelOoBeKa M oO0IiecTBa, B MO3HAHUM HPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnu IpobiieM COXpaHeHUs! IPUPOIHOTO PaBHOBECHS;

yOEKIEHHOCTh B 3HAUUMOCTH OMOJIOTHM [yl COBPEMEHHOW IMBMIIM3AIMU: 00ecreueHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEAMIIMHBI, CO3JJaHME MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemarb pecypcHble IpobieMbl pa3BUTHSL YEJIOBEUECTBA, TIOUCKA MyTeH BbIXOJA U3 I100aIbHBIX
9KOJIOTMYECKUX MpoOsieM U o0ecrieueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIBHOMY
HCIOJIb30BAHUIO MPUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyYEHUU OMOJOTMYECKMX 3HAHUW B IIEJISX MOBBIIMICHUs 00Ien
KyJbTYpbl, €CT€CTBEHHO-HAyYHONW TI'pPaAMOTHOCTH, KaK COCTaBHOM YacTu (YHKIHMOHAIbHOU
IrpPaMOTHOCTH o0yyarouxcs, (GopMUpyeMOil Mpu U3yuYeHUU OMOJIOTUH;

MMOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, MCIOJNb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJI30BATh TIOJy4yaeMble 3HAHUS I aHaiuu3a U OOBSCHEHUS SBJICHUN
OKpY’Kalolllero MUpa M MPOUCXOASAIIUX B HEM HM3MEHEHUH, yMEHHE JeiaTb OOOCHOBAHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4HBIX (DAKTOB M HMMEIOMIMXCS JAaHHBIX C LEJIbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OWUOJIOrHMYECKUE 3HAHMS JJIs pelIeHUus
po0JieM B peasIbHbIX KU3HEHHBIX CUTYAIUIX;

OCO3HaHHE IICHHOCTH HAay4HOH NeATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO U
HCCIIEIOBATENbCKYIO A TeTbHOCTh HHINBUIYAIbHO U B TPYIIIIE;

TFOTOBHOCTh U CIIOCOOHOCTh K HEMPEpPhIBHOMY OOPa30BaHMIO U CaMOOOpa3OBaHUIO, K
AKTUBHOMY TIOJyYEHUIO HOBBIX 3HAHUN 1O OHOJOTMU B COOTBETCTBHUH C >KU3HEHHBIMU
MOTPEOHOCTSMH.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3yNbTaThl OCBOCHUS Y4eOHOro mpeamera «buonorus» BKIIOYAIOT:
3HaYUMbIe Ui (POPMHPOBAHUS MHPOBO33PEHHUS OOYYAIOMIMXCA  MEXKIUCHUIUITHHAPHBIC
(MexmpeaMeTHbIE) 00IIeHaYyYHbIE TTOHITHS, OTPAXKAIOIIKE [EIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu(uKy METOJ0B MIO3HAHUS, HUCIIOIb3YEeMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPTHs,
SIBJICHUE, MPOIECC, CUCTeMa, HAy4HbIH (DaKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeOBaHUEe, HAOIIOJCHHE, W3MEpPEHUe, SKCIEPUMEHT M JPYTHX), YHUBEpCaIbHbIC
ydeOHbIe JeicTBUS (TO3HABAaTEIbHbIE, KOMMYHHKATUBHbBIC, PETYISATHBHBIC), 00ECIEUNBAIOIINE
(dbopmupoBanre (YHKIIMOHATHHOW TPAMOTHOCTH U COIIMAIbHOM KOMIIETEHIIMU OO0yYaroIIuxcs,
CIIOCOOHOCTD oOyuaronuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHbIE ydeOHbIe ACWCTBUS B TIO3HABATENBHOU U
COLIMAJIbHON MPAKTHUKE.

MertanpeaMeTHbIe PEe3yNbTaThl OCBOEHHUS MPOrPaMMBI CPEIHEro o0Iero oOpa3oBaHUS
JOJKHBI OTPAXKATh:

OBi1aieHHe YHHMBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE A CTBUS:



CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3HPOBATh MPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCII0JIb30BATh IIPU OCBOEHUH 3HAHUM TPUEMBI JIOTUYECKOI'O MBILUIEHUS (aHAJIN3a, CUHTE3a,
CpaBHEHHs, KiacCH(UKAIMH, OOOOIIEHHs), PACKPhIBaTh CMBICH OHMOJOTMYECKUX TOHATUI
(BBLIENATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATD CBS3U C APYTUMU IOHATUSAMU);

ONpeAEATh LU JEATENbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHXKEHHUS,
COOTHOCHUTB PE3YJIbTaThl JESITEIbHOCTH C OCTABICHHBIMU LIENISIMU;

WCIIOJIb30BaTh OWOJIOTHYECKUE TOHATHA IS OOBSICHEHUs (AKTOB W SIBICHUH >KMBOMN
MIPUPOJIBI;

CTPOUTb JIOTHUECKUE PACCY X ACHUS (MHIYKTUBHBIE, IElyKTUBHBIE, 10 AHAJIOTUH ), BBISBIISAThH
3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PacCMaTPUBAECMBIX SBIICHHX, (POPMYIHPOBATH BHIBOIBI U
3aKJIIOUEHUS;

MPUMEHATh CXEMHO-MOJIETIbHBIE CPEJCTBA JJIsl MPEACTABICHUS CYLIECTBEHHBIX CBSI3€d U
OTHOIIIEHUM B M3y4Yae€MbIX OMOJOTHYECKUX OOBEKTaX, a TAKKE MPOTUBOPEUYHM pa3HOTO poja,
BBISIBJIEHHBIX B Pa3JIMYHbIX HH()OPMALIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELIEHUs MPOOIeMbl ¢ YYETOM aHaIN3a UMEIOLIUXCSl MaTepUaIbHBIX
U HEMaTepualbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHWBATH COOTBETCTBHE PE3YJIbTATOB LEINSM,
OLICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJMHHUPOBATh M BBIMOJHATH pPadOTy B YCIOBHUSX pPEaAbHOTO, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIe0BATEILCKHE IeHCTBHSI:

BJIaJIeTh HAaBBIKAMU Y4eOHO-HMCCIIE0BATENbCKON U MPOEKTHOM AEATEIBHOCTH, HAaBBIKAMHU
paspelieHus npolseM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEIBHOMY ITOMCKY METOJIOB
peleHus MPaKTUUECKUX 3ajjay, IPUMEHEHHIO Pa3InYHbIX METOJOB [TO3HAHUS;

UCIOJb30BaTh PA3JIMYHbIE BHUJbBI JIEATEIBHOCTH IO TOJTYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTaluy, NpeoOpa3oBaHUI0 M NPUMEHEHHIO B Y4EOHBIX CUTyallUsX, B TOM 4YHCIE IpU
CO3JIaHMH YYEOHBIX U COLIMATIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBII THII MBIIUICHHS, BIaJETh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMU
MOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIE 3a7auyl B OOpPa30BaTEIbHOM NESATEIBHOCTH U
KHU3HEHHBIX CUTYallUsX;

BBISBJIATE IPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTyaJIM3MpOBaTh 3ajady, BbIJBUIATh
TUNOTe3y €€ pelIeHns, HAXOAUTh apIyMEHTHI JUIsl I0Ka3aTelIbCTBA CBOMX YTBEPXKACHUI, 3a]1aBaTh
napaMeTpsl U KpUTEPUU PELICHNUS;

aHAJIM3UPOBATH [IOJYYCHHBIE B XO/1€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KpUTHUECKU OLICHUBATh
UX JOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

J1aBaTh OLIEHKY HOBBIM CUTYyallUsM, OLlEHUBATh IPUOOPETEHHBII ONBIT;

OCYILECTBJIATh IIEJICHANPABIICHHBIN IMOMCK IEPEeHOCa CPEACTB U CIIOCOOOB IEHUCTBUS B
PO ECCUOHATIBHYIO CPELY;

yMETh IEPEHOCUTh 3HAHMWA B  I[IO3HABATENBHYI0 M  IPAKTUYECKYI0  OOJIacTH
KU3HEJEIATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX NPEIMETOB;

BBIJIBUTAaTh HOBBIE HJEH, INpEAJaraTb OPUIMHAJIBHBIE IOAXOAbl M PELICHMs, CTaBUTh
po6JIeMbl M 3a/1auu, IOIyCKaloIIKe albTepHATUBHBIE PELLICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBAThCS B PA3IUYHBIX MCTOUYHUKAX HMH(pOpMalMU (TEKCTe y4eOHOro mocodwus,
HAY4YHO-TIONYJISIPHOM JUTEepaType, OMOIOTHYECKUX CIOBAPSAX M CHPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax JaHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh HHPOPMALMIO Pa3IUYHBIX BHJIOB U (opM
IIPE/ICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HETPOTUBOPEUNBOCTD;

(dopMynaHpoBaTh 3aMpochl U TNPUMEHATh pPa3IUYHbIE METOJbl HpPU TOUCKE M OTOOpe
Ouonornyeckoil nHopMaIy, He0OXOJMMOH /7S BHIIOJTHEHUS Y4eOHBIX 3a/1a4;



npuoOpeTaTh OMBIT HCIOIB30BaHUA HH(POPMAIUOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIB30BAHUS PA3IHMYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAaNbHYI0 (OpMYy MpEACTaBICHHUS OHOIOrMYECKOM
nHpopmanuu (cxemsl, rpaduKu, TMarpaMMbl, TaOIHIIbI, PUCYHKH U APYTOE);

UCIOJb30BaTh HAy4YHBIH S3BIK B KAuyeCTBE CpPEACTBA MpH paboTe ¢ OHOIOrHYecKOi
uHbOpMaNKell: TPUMEHITh XUMHUYECKHE, (PU3MUECKHE M MAaTEMaTHYECKHE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpYy, HCIIOJNB30BaTh M MNpeoOpa3oBHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATIISAHOCTH;

BJIQJICTh HAaBbIKAMHM DPACMO3HABAHMSA M 3alIUThl WH(pOpPMAaNWU, HWHOOPMAIIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OsJajieHne YHUBEPCATbHBIMU KOMMYHUKATUBHBIMH J1€HCTBUSAMM:

1) o6menue:

OCYIIECTBIIATh KOMMYHHKAIIMHA BO BCeX cepax >KM3HH, aKTUBHO y4acTBOBATh B JTHAJIOTE
WIH JUCKYCCHHU TIO CYIIECTBY OOCYXJaeMOW TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKa3bIBATh
CYX/ICHUS OTHOCHUTEJIBHO BBINIOJHEHUS TIpeUlaraeMoil 3ajayi, YYHTHIBAaTb WHTEPECHl U
COTJIACOBAHHOCTH TIO3HUIIUH IPYTUX YYaCTHUKOB JIMAJIOTa UITH JTUCKYCCHH);

pacrio3HaBaTh HeBepOaJlbHBIE CpEACTBA OOMIEHHS, TNOHUMATh 3HAYEHHE COIMAITBHBIX
3HAKOB, PEANOCHUIOK BOBHUKHOBEHUST KOH(PIUKTHBIX CUTYallUH, YMETh CMATYATh KOH(DIUKTHI U
BECTH TIEPETOBOPHI;

BIIAJIETh PA3JIMYHBIMH CIIOCOOAMH OOIIEHUS W B3aMMOJCHCTBHSI, TTOHUMATh HAMEPEHUS
IPYTUX JIO/ICH, TIPOSIBIIATh YBAXHUTEIHHOE OTHOIICHUE K COOCCETHUKY M B KOPPEKTHOH (hopme
(bOopMyYIHPOBATH CBOHM BO3PAKECHHUS;

pa3BEPHYTO W JIOTHYHO H3JIATaTh CBOKO TOYKY 3pPEHHSI C HMCIOJIH30BAHUEM SI3BIKOBBIX
CpPEACTB.

2) COBMeCTHAasl 1eATEIbHOCTD:

MMOHUMAaTh W UCITIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBHIYaTbHOH PabOTHI TpU
perieHnr OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBaTh HEOOXOIUMOCTh MMPUMEHEHHUSI TPYIIITOBBIX
(dhopM B3aMMOJICHCTBHSI PU PEIICHUH YUYCOHOU 3a/1a4u;

BBIOMpATh TEMATHKy W METOIbl COBMECTHBIX JIEHCTBHU ¢ y4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH KaKJOT0 YICHA KOJUICKTHUBA;

NPUHUMATh [EJIA COBMECTHOH JESTEIbHOCTH, OPraHW30BBIBATH W KOOPJMHHPOBATH
JEWCTBUS 110 €€ JJOCTHKEHUIO: COCTABJISITh TUIaH JEUCTBUH, PaclpeesisiTh POJIH C y4ETOM MHECHUM
YYaCTHHUKOB, O0CYKJIaTh PE3yJIbTaThl COBMECTHON pabOTHI;

OILICHUBATh Ka4eCTBO CBOCTO BKJIAJa M KAKJOTO YYaCTHHKA KOMaH[bl B OOLIMI pe3ysbTaT
0 pa3padOTaHHBIM KPUTEPHUSIM;

IpeJylaraTh HOBBIC MPOCKTHI, OLECHUBATh WJCH C MO3WIMHA HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKOI 3HAUUMOCTH;

OCYILIECTBIIATh TMO3UTHBHOEC CTPATETUYECKOE TIOBEJACHUE B PA3IMYHBIX CHTYallHsX,
MPOSIBJISITH TBOPYECTBO U BOOOPaKEHUE, OBITh MHUIIMATHBHBIM.

OgiajieHne YHHBEPCAIbHBIMU PEryJsITHBHBIMH 1€HCTBUSIMU:

1) camoopranu3amusi:

UCIOJIb30BaTh OWOJIOTHYECKUE 3HAHUS JUIS BBIABICHHS NPOOJIEM W HX pPEUICHHS B
KM3HEHHBIX U yUeOHBIX CHTYaIUIX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHWUM 11€JI€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYNKaxX MO OTHOLIEHHIO K >KMBOM NpHUpPOJE, CBOEMY 3/I0pPOBBIO M 3/10pPOBBIO
OKpY’KaIOIINX;

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATENIbHYIO JIEATENbHOCTh, BBIABIATH MPOOIEMBI,
CTaBUTh U (OPMYJIHMPOBAaThH COOCTBEHHBbIE 3aJaud B O0Opa30BaTENbHOM JESATENbHOCTH U
’KM3HEHHBIX CHTYaIHSIX;

CaMOCTOSITENIFHO COCTAaBJIATh IJIaH PELICHUs MPOOJIEMbl C YYETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTEHUH;

J1aBaTh OIICHKY HOBBIM CHTYAaIUsIM;

pacuMpATh paMKU y4eOHOTo peMeTa Ha OCHOBE JIMUHBIX NMPEANOYTEHUH;



JieTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh MPHOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (DOPMUPOBAHHIO U MIPOSBICHUIO IIMPOKOH SPYAUIIIMH B Pa3HBIX 00JaCTAX
3HAaHUH, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEISM;

BJIQJIETh HAaBbIKAMU [103HABATEIbHON peIeKCUU KaK OCO3HAHUS COBEPILAEMBbIX JEHCTBUN
U MBICIIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCII0JIb30BaTh MPUEMBI pedIeKCun
JUI OLICHKU CUTYalluH, BbIOOpA BEPHOTO PELICHMUS,

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3€ PE3YJIbTAaTOB JEATEIBHOCTH;

3) npuHsATHE CeOs1 U IPYrUX:

MIPUHUMATD ce0sl, TOHMMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3€ PE3YJIbTATOB JACATENBHOCTH;

IIPU3HABATH CBOE MPABO U MPaBO JPYTUX Ha OIINOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIoBeKa.

HNPEIMETHBIE PE3YJIbTATDBI

[IpenmetHbie pe3ynbrarel ocBoeHUs nporpamMMbl COO mo 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npeamera «buonorus» HayuyHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUII O OCBOCHMIO, HMHTEPHpPETAllMd U MPeoOpa3OBaHUIO 3HAHUM, BHUIbI
JEeSITEIbHOCTH IO TIOJYYEHUIO HOBOTO 3HAHMS M MPUMEHEHHMIO 3HAaHUU B Pa3jIMUYHBIX Y4eOHBIX
CUTYallUsX, a TAKKE B peabHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ Ouosorueil. B mporpamme
MIpeIMETHBIEC PE3yJIbTAThl IPEJICTABICHBI IO TOJJaM 00yUYeHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS yueOHOTO TipeameTa «buonorus» ¢ 10 knacce nOTKHBI
OTpaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTe M POJM OWOJIOTHM B CHUCTEME HAyYHOI'O 3HAHMUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBaAaHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Oouonoruu, PyHKIHOHAIBHON IPaMOTHOCTH YeJIOBEKa JUIsl PElIeHHs )KU3HEHHBIX 3a/1a4;

yYMEHHE PacKpbIBaTh COAEp)KaHHE OMOJIOTMYECKUX TEPMUHOB M MOHSATHUIL: KU3Hb, KIIETKA,
OpraHu3M, MeTaboJu3M (0OMEH BEIIEeCTB U NMPEBPAICHUE SHEPTHH ), TOMEOCTa3 (CaMOperyJsius),
ypOBHEBas  OpraHH3alusi  JKUBBIX  CHCTEM, CaMOBOCHpPOU3BeIEHUE  (PErmpOIyKIIHs),
HAaCIeACTBEHHOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHUE;

yMEHHE u3JaraTh OHOJOTHYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAas, MYTal[MOHHAs,
LEHTpalbHasl JorMa MOJIEKYJsipHOl Ouonorum), 3akonel (I. Mennens, T. Moprana, H. W.
BapuiioBa) u yuenus (0 EHTpax MHOT0OOpasusi ¥ MPOUCXOKICHUS KyIbTypHBIX pactenuii H. U.
BaBwuiioBa), onpenenaTs rpaHullbl UX MPUMEHUMOCTH K )KHBBIM CUCTEMaM;

yMEHHE BIaJIeTh METOJaMH HAay4HOrO MO3HAHUS B OMOJOTMU: HAONIONEHUE W OMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3anmuss MU TMPOBEIACHHE OMOJIOrMYECKOTo
SKCIIEPUMEHTA, BBIABM)KEHUE THUIIOTE3bl, BBISBIEHUE 3aBUCHUMOCTH MEXIY HCCIEAYEMbIMU
BETUYMHAMH, OOBSICHEHHE TMONYyUYEHHBIX pPE3yJbTaTOB, HCIONb30BAHHBIX HAYUYHBIX MOHATHUH,
TEOPHI 1 3aKOHOB, YMEHHE JIeJIaTh BHIBObI HA OCHOBAHHMH MOJYUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIEATh CYILIECTBEHHbIEC NMPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT U IYKApHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIECTB U
IIPEBpAIllEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOIO M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, M€i03a, OIIOJ0TBOPEHUS, PAa3MHOKEHUS, UHANBUIY AJTbHOTO Pa3BUTHUS
opraHusMma (OHTOT€HE3);

yMEHHE MPUMEHSThH MOJTY4YCHHbIE 3HAHUS JUIS OOBSCHEHUS OMOJOTHYECKHX IMPOILECCOB U
SIBIICHUU, JJIs1 IPUHSTUS MPAKTUYECKUX PEIICHUH B TTOBCETHEBHOM KU3HHU C ENbI0 00ecTieueHus
0€30IaCHOCTH CBOET'O 3[I0POBbS U 3/0POBbSl OKPY)KAIOLIUX JIIOJIEH, COOIIONEHUST HOPM



IpPaMOTHOTO TMOBEJCHHSI B OKPYXAaroIlell NPUPOTHOW cpene, MOHMMaHHEe HEOOXOAMMOCTH
WCTIOJIB30BAHUS JOCTIKEHUNA COBPEMEHHOW OHOJIOTMM M OMOTEXHOJIOTHH JUIS paldOHaIBLHOTO
IIPUPOIOIIOIB30BAHUS;

YMEHHE pellaTh 3JIEMEHTapHbIE TIE€HETMYECKHE 3aJaud Ha MOHO- U JUTIHMOpHAHOE
CKpElIMBaHKE, CIICTUICHHOE HACIICOBAaHHUE, COCTABIIATH CXEMbl MOHOTUOPUIHOTO CKpPEIIMBAHUS
JUIA MIPE/ICKa3aHus Hacle0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHE BBINNOJHATH JJAOOPATOpHbIE U IpakTHUecKue padoThl, cOOIMI0AATh MpaBuia HpU
pabote ¢ yueOHBIM 1 1a00paTOPHBIM 000y IOBaHHEM;

YMEHHE KPUTHYECKH OIICHUBATh M HHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIEpKaHusl, BKIIIOYAIOUIYIO IICEBJOHAYYHbIE 3HAHMSI U3 Pa3IMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOH MH(OpPMAINH, HAyYHO-TIOYJISIPHBIE MaTepUaIIbl), STHYECKHE ACTIEKTHl COBPEMEHHBIX
HCCICIOBAHUN B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHH;

YyMEHHE CO03/aBaTb COOCTBEHHbIE IHMCBbMEHHBIE U YCTHBIE COOOIIeHHs, 00001mas
OMOJIOTMYECKYI0 HMHQOpPMAIMI0 W3 HECKOJbKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
MOHATHIHBIN anmnapaT OUOJIOTHUH.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11 knacce NOMKHbBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECTe M POJM OWOJIOTMHM B CHUCTEME HAYYHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJIAJIE POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIHOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBaTh COJepxKaHNe OMOIOTHYECKUX TEPMUHOB U MOHITHI: B, TOMYJISILINS,
reHO(OH/, DSBOJIONHMS, JBIKYIIUE CHUJIBI  ((aKTOPBI) DBOJIOIHUH, MPHUCIIOCOOIEHHOCTh
OpPraHu3MOB, BHJ000pa30BaHME, OSKOJOTMYECKUE (PAKTOpBl, DSKOCHCTEMA, MPOIYLEHTHI,
KOHCYMEHTBI, peIyLIeHTHI, LIeTIN IMUTaHMs], SKOJIOrHuecKas mupaMuaa, OuoreorneHos, ouochepa;

yMEHHE Wu31ararb Ouonorudeckue Teopuu (3BomronuMoHHas Teopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiiieBoro cxonactsa K. M.
bapa, yepenoBanusa riaBHbIX HampasieHud u nyted sBomonuu A. H. CeBeproBa, yueHus o
ouocdepe B. U. BepHasickoro), onpenessaTe TpaHULbI UX TPUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHUE BaJIeTh METOJaMHM HAy4HOrO IIO3HAHUS B OMOJIOTMU: HAOJIOJECHUE U OIUCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SIBJIEHHUM, OpraHuM3alus W MpOBEICHUE OHOJIOrHMYECKOro
9KCIEPUMEHTA, BBIIIBUKCHUE THUIIOTE3bl, BBISBIEHUE 3aBUCHUMOCTH MEXKIY MCCIELyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHME IOIYYEHHBIX pPE3yJbTAaTOB, HCIOJb30BAaHHBIX HAy4HbBIX IOHATHUH,
TEOPHi U 3aKOHOB, YMEHHE J€J1aTh BbIBO/Ibl HA OCHOBAHUU ITOJIyYE€HHBIX PE3YJIbTATOB;

YMEHHUE BBLIEIATH CYLIECTBEHHbIE TPU3HAKH CTPOEHUSI OMOJIOIMYECKUX OOBEKTOB: BUJIOB,
NOMYJIALMN, TMPOIYLIEHTOB, KOHCYMEHTOB, pEIyLIEHTOB, OHOreOLEeHO30B U HKOCUCTEM,
0COOEHHOCTH  IPOLIECCOB:  HACJIEACTBEHHOW  HM3MEHUMBOCTH, €CTECTBEHHOIo  0TOOpa,
BUJI000pa30BaHus], MPUCIIOCOOIEHHOCTH OPraHU3MOB, JAECHCTBUS 3KOJIOIMYECKHX (PaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIIECTB M IOTOKA SHEPIUU B SKOCUCTEMAaX, aHTPOIOr€HHBIX H3MEHEHUH B
9KOCUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHMYECKMX IMKJIOB B
ounocdepe;

YMEHHE NPUMEHATH MOJTy4YEeHHbIE 3HAHUS U1 OOBSICHEHUS OMOJOrMYECKHX IPOLIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 11eJIbI0 00ecTIeYeHUs
0€30IaCHOCTH CBOETO 3[0POBbS U 3/I0pOBbsl OKPYXAIOLUX Jrojel, coOMIoIeHUsI HOpM
IPaMOTHOIO TMOBEJIEHUsI B OKpYyXarolleil NpUpoIHOW cpele, MOHMMaHHe HEOOXOAMMOCTU
HCII0JIb30BAHHUS JIOCTHKEHUN COBPEMEHHOMU Ouonorun JUIS paloHaIbHOIO
MIPUPOIONOIB30BaAHUS;

YMEHHE pellaTh 3JIEMEHTapHble OMOJOrMYECKHE 3a/laud, COCTaBJIATh CXEMBbl IepeHoca
BEIIECTB ¥ SHEPTUH B HKOCUCTEMaX (LIENU MUTAHU);

YMEHHUE BBINOJIHAThH JIAOOpAaTOpPHBbIE U MPAaKTHUYECKHEe paboThl, COOMI0AATh MpaBuUia MpU
pabote ¢ yueOHbIM U Ja00opaTOpHBIM 000pYI0BaHUEM;

YMEHHE KpPUTHYECKH OIICHUBAaTh M HHTEPHPETHPOBATH HMH(OPMAIMIO OMOJIOTHYECKOTO
COJIEpKaHus, BKIIIOUAIOUIYIO IICEBJOHAYUYHBbIE 3HAHMSI M3 Pa3IMUHBIX HMCTOYHUKOB (CpelaCTBa



MaccoBOi MH(pOpMAIMK, HAYYHO-TIOMYJSAPHBIE MaTepUaibl), pPaccMaTpuBaTh TIJI0OAIbHBIC
HKOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO
MO3ULIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBbIE NHCBMEHHBIE M YCTHBIE COOOIICHHUs, 0000mas
OUOJIOTHYECKYI0 HWH(POPMALMI0O W3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapaT OUOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoJsinuecTBO yacoB BocnurareabHbIH
N . TIpa DJIeKTPOHHbIE KOMITOHEHT
o aUMEHOBaHHE Pa3/iejioB U TeM (uudposbie)
n/m | mMporpamMmel Bcero :f:;: g: 6o o0pa3oBaTejibHbIE
el pecypchbl
https://m.edsoo.ru/IBL YcraHoBIIeHUE
1 buonorus xak Hayka 2 0.5 .
QH548U JIOBEPUTEITBHBIX OTHOIICHHMA
¢ oOyJaronumMucs,
CIOCOOCTBYIOIINX
MMO3UTUBHOMY BOCTIPHSTHIO
oOyJaroruMucs TpedoBaHUN
2 JKuBbIe cCTEMBI M MX OpraHu3aIus 1 https://m.eds00.ru/5T7S M Ipock0 yumTens,
VKFTX IIPUBJICYCHUIO UX BHUMAHU
K 00Cy’>KJIaeMOil Ha ypoKe
WHPOPMaIINH, aKTUBU3AITUT
WX MMO3HABATEIBHOM
JIeSITeIIbHOCTH
. https://m.eds00.ru/YTL | roroBHOCTh K COBMECTHOM
3 XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1 .
WW9OJEO TBOPYECKOM JACSITEIBHOCTH MIPH
CO3JIaHUH YYEOHBIX IPOCKTOB,
pelLICHUH YUYEOHBIX U
M03HABATEIbHBIX 337134,
BBITIOJTHEHUH OMOJIOTMYECKUX
4 Xu3HenesaTeNnbHOCTD KIETKH 6 https.//m.eds00.1U/MEE | dKenepuMmerTos;
TZ2D71 CIIOCOOHOCTH OTIPEAETATh
COOCTBEHHYIO TO3HIIHIO 110
OTHOIICHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U
OOBICHATH €€;
5 Pa3mHOXeHNe 1 HHINBUAYAIbHOE pa3BUTHE 5 1 https://m.edso0.ru/GF6 | camocTosATENBbHO COCTABIATH
OpraHU3MOB W1A7C9 TJTaH PEIICHUS TPOOJIEMEI C



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/GF6W1A7C9

HacnencTBeHHOCTh M U3MEHUYMBOCTD

https://m.edsoo.ru/ONP

YYETOM UMEIOLUXCSA PECYPCOB,

6 OpraHU3MOB 8 15 NXJ7X6 COOCTBEHHBIX BO3MOKHOCTEH H
IIPEANIOYTEHUH;
JIaBaTh OLIEHKY HOBBIM

; Cenexiust opranu3mMoB. OCHOBBI 3 https://m.edsoo.ru/2EY | cuTyanusim;

OMOTEXHOJIOTHH 34NEHR pacIIupsITh PaMKU y4eOHOTO

IpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHU;

8 PesepBHOE BpeMs 1 https://m.edsoo.ru/FDB

08R36J
OBUIEE KOJIMYECTBO YACOB I10 34 4

[MTPOI'PAMME



https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J
https://m.edsoo.ru/FDB08R36J

11 KJIACC

HaumeHoBaHue KosmuyecTBo 4acos BocnurareJbHbIH KOMIIOHEHT
Ne DJIeKTpOHHbIe (LM(PPOBbIE)

pa3aesioB U TeM Kon | IIpaxr
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl

nporpaMmmsl paﬁ paﬁ

1 OBOJIIOIMOHHAS 9 1 https://m.eds00.ru/7F6R1ZROH CaMOCTOATENBHO COCTABIATH ILIaH

ouosnorus pelieHus npoOiIeMbl ¢ Y4ETOM
MMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHUM;

BosHuKHOBEHHC 1 JIaBaTh OLIEHKY HOBBIM CUTYAalUsIM;

2 pa3BHUTHE KU3HU HA 9 0.5 https://m.edsoo.ru/OFLS81YB5 PACIIEPATS PAMKH yaeGHOTO
3emne IIpeaAMeETa Ha OCHOBE JIMYHBIX

IIPEANIOYTEHUH;

3 Oprasusmsl 1 5 1 hitps://m.eds00.ru/XNFODIBAA MTOBBIIIEHUE YPOBHS HKOJIOTMYECKON
OKpY’KarlIlas cpeaa KyJbTYpbl: IPUOOPETEHHUE OIbITA
CoobmecTsa u IUTAHUPOBAHUS MIOCTYIIKOB U OLICHKH

4 HKOJIOTHYECKUE 9 https://m.edsoo.ru/WXWAVS56F | X BO3MOXKHBIX IIOCICACTBUM 1S
CUCTEMBI OKpY’KAIOLIEeH CPeibl;

0CO3HaHMeE INI00AIBHOrO Xapakrepa
HKOJIOTMUYECKUX MPOoOIeM U ImyTel ux
peleHus;
CHOCOOHOCTh MCIOJIb30BaTh
5 PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3FWNQN | [proOpeTaeMble MpH U3YYCHUH

OMOJIOTUY 3HAHUS U YMEHMS IIPU
peleHny npobseM, CBA3aHHbIX C
paloHaIbHbIM
IIPUPOIONOIB30BAHUEM

OBIIEE KOJIMYECTBO 34 0 o5

YACOB I10 ITPOTPAMME '



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO
Ne Tema ypoxa 4acoB Jara DJIeKTPOHHBbIE HU(PPOBHIE
n/n Ipakr H3yuyeHHsi | oGpa3oBaTejbHbIE PeCypChl
Bcero
padoThbI
1 buosorus B cucteMe Hayk 1 https://m.edso00.ru/02T4D1UI5
Mertonb! mo3HaHU )KUBOU Npupobl. [IpakTrueckas
2 pabota Ne 1 «lcronbp30BaHKe pa3InIHBIX METOJIOB MPH 1 05 https://m.edsoo.ru/GAB23860W
M3yYEHUU OMOJIOTHIECKUX OOBEKTOBY '
3 Brosornveckune cuCTeMBI, IPOIECCH M HX U3yUeHUE 1 https://m.edsoo.ru/A7VOY D215
4 ()':(OI/JIII\I//IIquCKHH cocTaB KJIeTKH. Boga u MuHepaibHbie 1 hitps://m.eds00.ru/L 17LJ590V
5 benku. CocTtaB 1 cTpoeHHE OEIKOB 1 https://m.edsoo.ru/V33JNUW5SW
®depMeHThI — OUOJIOTHYECKHIE KaTaTu3aToOPHI.
6 Jlabopatopras padora Ne 1 «lsyuenne 1 https://m.eds00.ru/VBPPPBGCD
KaTaJINTUYECKOW aKTHBHOCTH ()EPMEHTOB (Ha mpuMepe 0.5
aMUJIa3bl WM KaTajiasbl)»
7 Vriesonsl. JIunuasl 1 https://m.edsoo.ru/OJ7NFITI5
8 HyxnennoBbie kuciaotel. ATD 1 https://m.edsoo.ru/WOELRA9B3
9 Hctopus u meronbl u3yueHus kietku. Kierounast 1 https://m.edso0.ru/IXOMIOGMS3
TEOpHs
10 Knerka kak 11eJ10cTHAs )KUBAS CUCTEMA 1 https://m.edsoo.ru/XDCLRAF1Q
CtpoeHue dykaproTHUeCKOU KiIeTku. JlabopaTtopHas
11 pabota Ne 2 «M3yueHue CTperII/I}I KJICTOK PacTCHHUH, 1 hitps://m.edso0.ru/KZO1W5LIY
KUBOTHBIX, TPUOOB U OaKTepUil 1OJI MUKPOCKOIIOM Ha 0.5
TOTOBBIX MUKpOMIpENapaTax U UX OMHCAHUE
12 OOMeH BelEeCcTB WIM MeTaboIN3M 1 https://m.edsoo.ru/LOB3I13XYZ
13 dorocunTe3. XeMOCHHTES 1 https://m.edsoo.ru/V882FDGSF
14 DHepreTudeckuii oOMeH 1 https://m.edsoo.ru/T2LVIES3L



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L

15

JKu3HEeHHBIN HUKII KIETKU. [lenenne kineTku. MuTos.
Jlaboparophas pabora Ne 3 «Habmronenne Murosa B

https://m.edsoo0.ru/COINPWLF4

KJICTKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX 0.5
MHUKpOITperaparax»
16 buocunTes Oenka. Peakiius MaTpUYHOTO CHHTE3a 1 https://m.edso0.ru/540F4L77TW
17 Tpancusus — OuocuHTe3 OeNKa 1 https://m.edsoo.ru/TFDKDDWWM
18 HexiieTounbie OpMBI KH3HA — BUPYCHI 1 https://m.edsoo.ru/9PGS5FAJB
19 ®DopMBbI pa3MHOKEHHUSI OPTAHU3MOB 1 https://m.edsoo.ru/2JL XB4AOR
20 Meiio3 1 https://m.edso00.ru/SNUXK0X86
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KIETOK.
21 OmnonoTrBopenue. JlabopaTtopuast padora Ne 4 1 https://m.edso0.ru/C29L 4DXB8
«M3y4yeHne CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX 0.5
MHUKpOITpenaparax
22 WuauBuayanbHOE pa3BUTHE OPraHU3MOB 1 https://m.edsoo.ru/MA4T8L5AD
23 I'eHeTHKa — HayKa O HACJIEJCTBEHHOCTH U 1 hitps://m.eds00.ru/HESOD768U
W3MEHYHBOCTH
24 3aKOHOMEPHOCTH HACIICOBAHHUSI TPH3HAKOB. 1 hitps://m.edso0.ru/Y Y OSGOWI2
MOHOTHOPHUIHOE CKPEIIUBAaHUE
o5 JluruOpumHoe cKpenuBaHue. 3aKOH HE3aBUCUMOTO 1 https://m.edso0.ru/Y SNANOBEV
HaCJIeIOBaHMsI IPH3HAKOB
CueruieHHOE HacjeI0BaHue pu3HaKoB. JlaboparopHas
26 pabota Ne 5 «M3yueHue pe3ynbTaToB MOHOTUOPHUIHOTO 1 https://m.eds00.ru/P2SO5ZGN2
U JUTUOPUTHOTO CKPEIIUBAHUS Y APO30(HIIbI HA 0.5
TOTOBBIX MHUKPOIIpEIiapaTaxy
97 I'eneruka mona. HacnenoBanue npu3HaKkoB, 1 https://m.eds0o.ru/3GYGVATYM
CIICTIJICHHBIX C MTOJIOM
N3menunBocTh. HeHacneicTBeHHAS U3MEHUUBOCTD.
28 JlaGopatopuaz pabora Ne 6. Hsyuenne 1 https://m.edso0.ru/M3MHUK2VY
MOAU(PUKAIIMOHHON U3MEHYUBOCTH, TIOCTPOCHHE 0.5

BapHALIMOHHOTO Psijia M BAPHALIMOHHON KPUBOI»



https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV

HacnencrBennas naMmeHunBocTh. JlabopaTopHas pabora

29 Ne 7. «Ananu3 myTtanuid y Apo30(uiibl Ha TOTOBBIX 1 05 https://m.edsoo.ru/VWT70DZ8R
MHKpOIIpenaparax» '

30 ['eHeTHKa YeslOBEKA 1 https://m.edsoo.ru/ XU9SFS3GA

31 Pesepereiii ypox. Obodmerme no Teme 1 https://m.edso0.ru/E21XRS2EB
«HacnencTBeHHOCTh M MI3MEHYHMBOCTh OPraHU3MOBY

32 CenexIus Kak HayKa U IpoIece 1 https://m.edso0.ru/3128P3L98

33 MeTo/bl ¥ TOCTHKCHUS CEIEKIIUHN PACTCHUI U 1 https://m.eds0o.ru/JSK306W0J
’KUBOTHBIX

34 broTexHOI0THS KaKk OTpaciib MPOU3BOICTBA 1 https://m.edsoo.ru/TAKI9E62K

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 4



https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KJIACC

KoandecTBO 9acoB

a | Tewa ypow Beero| | TPIT LS opasosatensme pecypes
padoThbI

1 DBOJIIOIHMS U METO/IbI € M3yUeHHS 1 https://m.edsoo.ru/6KWQ9KBKU

2 Wcropusi pa3BUTHS MPEICTABICHUIA 00 IBOJIOIMU 1 https://m.edso00.ru/0SWC47SSX

3 MUKpPOIBOTFOIIHS 1 https://m.edsoo.ru/TOFAUE4ZP
[Momysmus Kak 3JeMEHTapHas eMHUIIA BHIA 1
sBostonnu. JlaboparopHnast padora Ne 1

4 . CpaBEeHHe BHHEB H})’ Mopg)onomqecmw 1 0.5 https://m.eds00.ru/D3UCLTSOF
KPUTEPHUIO»

5 JlBIKyIHE CHITbT (SIEMEHTAPHEIE (aKTOpbI) 1 https://m.edsoo.ru/3EH6CNOWI
IBOJTIOLIUHU

6 EcrecTBeHHbIi 0TOOD U €ro (hOpMBI 1 https://m.edsoo0.ru/DY32BUDOO
Pe3ynbTaThl 3BOTIOIMH: IPUCTIOCOOICHHOCTD

R N R g st WAL O
OpraHu3ma M €€ OTHOCUTEIBHOTO XapaKTepay

8 HanpasjieHus U myTH MaKpO3BOJIOIHH 1 https://m.edsoo.ru/PI11FI0YV3

9 HeoOpaTHMOCTh 9BOIFOLIUN 1 https://m.edsoo.ru/CLA9VC5JJ

10 WcTopus )u3HU HA 3eMJie M METOJIbl €€ N3yUeHUs 1 https://m.edsoo.ru/MJYY 1MV X7

11 ['MnoTe3bl MPOMCXOXKACHUS JKU3HHU Ha 3eMJie 1 https://m.edsoo.ru/EKNHXBOS?2

12 Pa3putue xu3HU Ha 3eMJIe 10 ApaM | MEpUoiamMm 1 https://m.edsoo.ru/ECINSTF62
OCHOBHBI€ ATAITBl 3BOJIIOIIMH PACTUTEILHOTO U

13 ’KUBOTHOTO Mupa. [IpakTryeckas padora Ngvl 1 05 https://m.eds00.ru/7KLLYOSCT
«M3yueHne UCKOTaeMBbIX OCTATKOB PaCTCHHN H
’KMBOTHBIX B KOJIJIEKIIHIX)

14 CoBpeMeHHas cUCTeMa OPraHUueCcKOro Mupa 1 https://m.edsoo.ru/\WSEXNIYAK

15 DBOJIOIMS YeTIOBEKa (aHTPOIIOTEeHE3) 1 https://m.edsoo.ru/ADV3JERUE

16 JIBuxkytue cuibl ((hakTophbl) aHTPOIIOTreHe3a 1 https://m.edso0.ru/D7JZMBYPQ



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ

17 OcCHOBHBIE CTa/IUU IBOJIOLMHU YETIOBEKA 1 https://m.eds00.ru/14G19MQ4K

18 YeoBeuecKre pachl M IPUPOIHBIC a1alTalluH 1 hitps://m.edso0.ru/XL7OKC5PK
JeJI0BeKa

19 zlzg(ff}f;i;zgs}?;é g?)(;fglniﬁe;;g;iﬁa 3emiien . https://m.edso0.1/REL7VY2GB

20 DKOJIOTHS KaK HayKa 1 https://m.edsoo.ru/K46KON56I

21 Cpezbl 0OMTaHUS M SKOJOTUIECKUE (HAKTOPBI 1 https://m.edsoo.ru/DCOIEUICY
AoGuotnueckue daktopsl. JlabopaTtopnast pabora No
3. «Mop@donorunueckre 0COOEHHOCTU PACTEHUH U3

22 pa3sHBIX MecT obnuTaHus». JlaboparopHas pabora Ne 1 0.5 https://m.eds00.ru/G7NF3P1INM
4. «BnusiHUE cBETa HA POCT U PAa3BUTHE YEPEHKOB
KOJIEyCa»

23 broTtnueckue hakTopsl 1 https://m.edsoo.ru/A6Z8MGNQR
DKOJIOrMYECKHE XapAKTCPUCTUKH TTOMYJISIIHH.

24 ITpaktuyeckas pabora Ne 2 «IToAcyET MIOTHOCTH 1 0.5 https://m.edsoo.ru/X42J6ABRN
MOMYJISIIIANA pa3HbIX BUJIOB PACTCHUIN

25 Coo0111ecTBa OpraHu3MoB — OHOIIEHO3 1 https://m.edso0.ru/0T2K1PNGZ

26 DKOJIOTHYECKHE CHCTEMBI (3KOCHCTEMBI) 1 https://m.edso0.ru/S1LIRWZMR
OCHOBHBI€ TIOKA3aTeIH IKOCUCTEMBI.

27 Dkosorndyeckue nmupamMuabl. CBONHCTBA SKOCHCTEM. 1 https://m.edsoo.ru/NSTEWOGPE
Cykueccus

28 ITpupoaHbIE 9KOCHCTEMBI 1 https://m.edsoo.ru/WIDMMUBC5

29 AHTPOIIOr€HHBIE YIKOCUCTEMBI 1 https://m.edsoo.ru/WRS65U3WC

30 buocdepa — riodanbHas skocucTeMa 3eMin 1 https://m.edso0.ru/2X1VG5Q18

31 3aKOHOMEPHOCTH CYIIECTBOBaHHS OHMOC(EpHI 1 https://m.edsoo.ru/\V5JT6B38Z

32 YenoseuecTBo B Onocdepe 3emin 1 https://m.edsoo.ru/HXCDHPXDJ

33 Cocyl1iecTBOBaHHE TIPUPOJIBI M YE€JIOBEUECTBA 1 https://m.eds00.ru/187G37606

34 PesepBHsiit ypok. O600menue Tembl «CooOriecTa 1 https://m.eds00.ru/SW5XCF3K6
1 9KOJIOTHYECKHE CHCTEMBbI»

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5
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IPOBEPSEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJLHON ITIPOI'PAMMBI

10 KJIACC

Kox
npoBep
pes3-Ta

IIpoBepsiemble npeaAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHEr0 001Iero 06pa3oBaHMs

CdopMupOoBaHHOCTH 3HAHHI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (OPMHpPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MUpPa U HAYYHOI'O MUPOBO33PEHMS; O BKJIAJIE POCCUMCKUX U 3apyOex HbIX
Y4€HBIX-OMOJIOrOB B pa3BUTHE OMO0JIOrHY; (PYHKIIMOHAIBbHOU I'PaMOTHOCTH YEJIOBEKA
JUIsl pEeLLIECHUs KU3HEHHBIX 33]1a4

YMeHne packphiBaTh cojepkaHUE OMOJOTHYECKUX TEPMHHOB U TIOHSTHH: JKHU3HB,
KJIeTKa, OpraHu3M; Meradonu3M (oOMEH BeIIeCTB W NPEBpAIICHHUE HHEPrHUH),
romeocta3 (camMoperyssius), ypOBHEBasi OpraHU3alMs JKUBBIX  CHUCTEM,
CaMOBOCIIPOU3BEJICHHE (PETPOIYKIIHS), HACIEICTBEHHOCTh, H3MEHYHBOCTh, POCT U
pa3BUTHE

YMmenue wuznarate  OHoOJOrMYeckHe Teopuu  (KIETOYHasi, XpPOMOCOMHas,
MyTanuoHHas), 3akoHbl (I'. Mennens, T. Moprana, H.1. BaBunoBa) u y4yenus (o
LIEHTPAaX MHOr000pa3us U MPOUCXOKIEHUS KyIbTypHBIX pacteHuii H.W. BaBuiosa),
OTpeAETSATh TPAHUIIBI UX IPUMEHUMOCTH K KMBBIM CHCTEMaM

YMeHne BIaeTh METOJaMU HAyYHOTO TO3HAaHHWS B OWosioruu (HAONIOJACHHE W
ONHMCAaHWE HUBBIX CUCTEM, IMPOIECCOB W SBJICHUW, OpPraHu3allis W IPOBEICHHE
OHMOJIOrMYECKOT0 SKCIIEPUMEHTA, BBIIBUKCHHE TUIIOTE3bI; BHISBIICHUE 3aBUCHMOCTH
MEXIy HCCICAYEMbIMH BEIMYMHAMHU, OOBSCHEHUE IIOTYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MMOHATHH, TCOPHH U 3aKOHOB; YMCHHE JIeJIaTh BEIBOJIBI HA
OCHOBaHUH TIOJYYEHHBIX PE3yIIhTATOR)

YMeHHe BBIICIATh CYIIECTBCHHBIC MPHU3HAKA BUPYCOB, KJIETOK IPOKAPHOT H
AYKApHOT, OJHOKIETOYHBIX M MHOTOKJICTOYHBIX OpPraHU3MOB; OCOOCHHOCTH
MPOIIECCOB OOMEHA BEIISCTB M NPEBpAIlCHHs] SHEPIHMH B KIETKE, (OTOCHHTE3A,
TUTACTUYECKOTO W JHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIJIOJIOTBOPEHMSI, PAa3MHOXKEHUS, WHAWBUIYAIBHOTO pa3BUTHS  OpraHU3Ma
(oHTOTEHE3)

YMeHue INPUMCHATH IMOJYYCHHBIC 3HAHUSA JUIA OOBSICHEHHST OHOJOIHYECKUX
IIponecCoB 1 HBHGHHﬁ, I IIPUHATHUS ITPAKTHYCCKUX peH.IeHPIfI B IIOBCEJHEBHOM
KHU3HHU B MLCIIIX obecrieyeHnss 0E€30IACHOCTH CBOErO 300POBbA M 310pPOBbA
OKpYZKaromux J'IIO,Z[GI‘/'I, CO6JHOI[€HI/I${ HOPM I'paMOTHOI'O IIOBCACHHA B Oprxcanmeﬁ
HpI/IpOI[HOI‘/‘I cpeac; IOHUMAHHC H606XO,I[I/IMOCTI/I HCIIOJIB30BaHUA I[OCTI/I)KGHI/Iﬁ
COBpeMeHHOﬁ Oouoaoruu u OHMOTEXHOJIOIUH JJIA palnoOHaJIbHOT'O
IIPpUPOAOIIOJIb30BAHU A

YMmenue peuiatb 3JIEMCHTAPHBIC I'CHECTUYCCKUEC 3a/la4yi Ha MOHO- U I[I/IFI/I6pI/I,I[HOG
CKpCUIMBAHUC, CHCIIJICHHOC HACJICAOBAHUC, COCTABJISAATH CXCMBbI MOHOFI/I6pI/I,Z[HOFO
CKpCHIUBAHUA IUIA TPCACKA3aHUS HACJICAOBAHUS IIPU3HAKOB Y OPraHu3MOB

YMeHue BBINOJIHATH Ja00paTOpHbIE U MPaKTUYECKHe PaboThl, COOMI0AAaTh MpaBuiIa
pu paboTe ¢ yueOHbIM U J1JaOOPaTOPHBIM 000PYAOBaHUEM

YMmenue KPpUTHYCCKU OLICHNBATb )51 HHTCPHPCTUPOBATDH I/IH(pOpMaL[I/IIO
OMOJIOTUYECKOTO COACPIKAHUA, BKIHOYAKOIIYKO TICCBAOHAYYHBLIC 3HAHUA U3




paznuuHbiX McTOYHMKOB (CMMU, HaydHO-TIONYJIIpHBIE MaTepUaibl); STHYECKHE
aCIIEKThl COBPEMEHHBIX UCCIICAOBAHHMA B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH
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YMeHue co3gaBaTh COOCTBEHHBIE NMHUCHBMEHHBIE M YCTHBIE COOOIIEHUS, 0000Imas
Ouosornyeckyro  MH(GOpPMAIMIO M3  HECKOJbKUX  HCTOYHUKOB, TPAMOTHO
WCII0JIb30BATh OHITUHMHBIN anmnapar 6MoJ0ruu

11 KVIACC

Kox
nposep
pe3-Ta

IIpoBepsiemble npeaAMeTHbIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CdopmrpoBaHHOCTH 3HaHUHN O MECTE U POJIU OMOJIOTUH B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (OPMHpPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MUPa U HAYYHOI'O MUPOBO33PEHMS; O BKJIAJIE POCCUMCKHUX U 3apyOexHbIX
Y4€HBIX-OMOJIOrOB B pa3BUTHE OMO0JIOrUY; (PYHKIIMOHAIBLHOU I'PaMOTHOCTH YEJIOBEKA
JUIS peIIEHUS KU3HEHHBIX 33]1a4

YMeHue packpbiBaTh COAEpKaHHE OMOJIOTMYECKUX TEPMHHOB M TOHATUN: BUI,
MOMYJSAUs,, TeHO(OH, SBONIONMS, IABWXKYIIME CHIbl ((QaKTOphl) HBOJIOLHH,
MPUCTIOCOOIEHHOCTh OPraHU3MOB, BHI000pa30BaHUE, HSKOJIOTHMYECKUE (HAKTOPBI,
9KOCHCTEMa,  MPOJYLEHTbl, KOHCYMEHTbl, PpEOYLEHThl, LeNu I[UTaHus,
AKOJIOTHYECKas MUpaMuia, OuoreoreHos, onochepa

YMeHne wmznaraTh OWONOTHYECKHME Teopuu (dBoJronMoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasi TEOpHsl SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIBIILIEBOTO
cxonactBa K.M. bapa, yepenoBanus riaBHbIX HallpaBJIeHU U myTel 3Bomtonnu A H.
CeseprioBa, yueHusi o ouochepe B.M. Bepnanckoro), onpenensrp TrpaHUIBI UX
MIPUMEHUMOCTH K KMBBIM CUCTEMaM

YMeHne BIajeTh METOJaMU HAyYHOTO TO3HaHWsA B Owojoruu (HaOMIOIEHUE M
ONKMCAHUE XHUBBIX CHUCTEM, IPOILIECCOB W SBJICHUI, OpPraHu3allds W IPOBEICHHE
OHMOJIOrMYECKOT0 SKCIIEPUMEHTA, BBIIBUKEHHIE TUIIOTE3bI; BBISBIICHUE 3aBUCUMOCTH
MEXIy HCCICAyEeMbIMH BEIMYMHAMHU, OOBSCHEHUE IIOJTYYCHHBIX PE3yJIbTaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX MMOHITHIA, TCOPHI U 3aKOHOB; YMEHHUE JIeIaTh BHIBOJIBI HA
OCHOBaHUH TOJYYEHHBIX PE3yJIHbTATOR)

VYmenune BBLICIATE CYHICCTBCHHBIC IIPU3HAKKU CTPOCHUA OMOJOrMYECKUX OOBEKTOB:
BHOB, l'IOl'Iy.]'I?II.IHﬁ, npoayueHToB, KOHCYMCHTOB, PECAYLCHTOB, 6I/IOF€OI_[CHO3OB u
OKOCHUCTEM, 0COOEHHOCTH IpoueccoB HaCHeHCTBeHHOﬁ HN3MCHYHMBOCTH,
CCTCCTBCHHOI'O 0T60pa, BI/II[006pa3OBaHI/I$I, HpI/ICHOCO6H€HHOCTI/I OpraHu3MoB,
I[efICTBI/IH 9KOJIOI'MYCCKUX (I)aKTOPOB Ha OpPraHu3Mbl, IICPCHOCA BCIICCTB M IIOTOKA
OHCPIrul B OKOCHCTEMAX, AHTPOIIOICHHBLIX W3MCHEHHII B DJKOCHCTEMaX CBOeEH
MCCTHOCTH, KPYT'OBOPOTa BCUICCTB U OHMOreOXNMMHUYECKUX IIUKJIOB B 6I/IOC(1)epe

YmMmenue INPUMCHATH IOJYYCHHBIC 3HAHUSA [UIA OOBSICHEHHSI OHMOJOTHYECKUX
IIpOLECCOB U HBHCHHﬁ, AJId MIPUHATUA TTPAKTHYCCKUX peH_IeHI/Iﬁ B MOBCEIHEBHOMU
KHN3HH B LOCIAX obecneueHrsT 0€30IACHOCTH CBOECTO 3A0pPOBbd W 3J0POBbA
OKpYZKaromunux J'IIO,Z[GfI, CO6J'IIOI[CHI/IH HOPM I'paMOTHOT'O ITOBCIACHUA B Oprxcanmeﬁ
HpHpOI[HOfI cpeac; IMOHHUMAaHUC HGO6XOI[I/IMOCTI/I HCIIOJIb30BaHUS HJOCTHKECHUM
COBpeMeHHOﬁ OHOJIOrUH I PAallMOHAJIBHOT'O IIPUPOAOIIO0JIB30BaAHUS

YMmenue peuiatb JJICMCHTAPHBIC OHOJIOTHYECKHE 3aga4ud, COCTaBJIATH CXCMbI
NIEpCHOCA BCUICCTB U SHCPI'UH B SKOCUCTCMAX (I_IGHI/I HI/ITaHI/IH)




YMeHHe BBIMOJIHATH Ja00paTOPHBIC U MPAKTHYSCKHE PabOThI, COOJIIOIATh MpaBUIIa
pH paboTe ¢ y4eOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHEM

YMeHne  KpUTHYECKH  OLEHMBAThb W MHTEPIPETUPOBATH  MHPOPMALHUIO
OMOJIOTUYECKOTO  CO/ACP)KAHMS, BKIIOYAIOUIYI0 IICEBIOHAYYHBIE 3HAHUSA U3
pa3nuuHbIX UcToYHUKOB (CMMU, Hay4yHO-TIONMYIsIpHBIE MaTepHallbl); pacCMaTpUBATh
ri00aNbHbIE  SKOJIOTUYECKHE TPOOJIEMBI COBPEMEHHOCTH, (OPMHUPOBATH 110
OTHOIIEHUIO K HUM COOCTBEHHYIO O3ULIMIO
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YMeHne co3aaBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOIIEHHS, 0000mmas
OMONOTUYecKyl0  WH(POPMAIMI0O U3  HECKOJBKHX  HCTOYHHKOB, TPaMOTHO
WCIIOJIb30BaTh MOHATUUHBIN anmapat OuoJIOTHI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUSA

1 buonorus xak Hayka

11 buonorus — Hayka o xuBoi mpupojae. Ponp Ouonoruu B POpMUPOBAHUU COBPEMEHHOU
' Hay4yHOU KapTuHbl Mupa. Cuctema OMOJIOTHYECKUX HAYK

12 MeTtopl O3HAHUS KUBOM NPUPOJbI (HAOIIOIEHUE, IKCIIEPUMEHT, ONKMCAaHUE, U3MEPEHHUE,
] KJaccu(uKaIys, MOICITMPOBAHNE, CTATHCTUYECKasi 00pabOTKa JaHHBIX )
2 JKuBble cucTeMbl U X OpraHu3aLus

21 JXKussie cucteMsl (OMOCHCTEMBI) Kak MpenaMeT u3ydeHus ouonorun. CBoiicTBa OMOCHCTEM H
' UX pazHooOpa3ue

29 YpoBHH  opraHuM3alMi  OMOCHUCTEM:  MOJEKYJISPHO-TEHETUYECKUH,  KJIETOUHBIH,

OpraHU3MEHHBIN, TOMYJISIIIMOHHO-BUIOBOM, IKOCUCTEMHBIH, OMochepHbIH

3 XHUMHUYECKUI COCTAB U CTPOEHHUE KIIETKH

XUMHUYECKUN COCTAB KJIETKA. XUMHUUECKHE JIEMEHTHI: MAaKpOAJIEMEHTHI, MUKPOJIEMEHTHI.
3.1 Bonma u munepanbHbie BemecTBa. DyHKIMHM BOJIBI U MUHEPAIHHBIX BEIIECTB B KIIETKE.
[Tognepxanue ocMoTHUecKoro OagaHca

benku. CoctaB u cTpoeHne 6en1koB. AMUHOKHCIIOTH — MOHOMEpHI OenkoB. Hezamenunmeble u
3aMEHUMBbIE AMHUHOKHCIIOTH. AMHHOKHUCIOTHBI COCTaB. YPOBHH CTPYKTYpBI OEIKOBOI
MOJIEKYJIBI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUYHASL CTPYKTYpa). XUMHUECKHE
3.2 cBoiicTBa OenkoB. buonorndeckue GyHKIHHA OCITKOB.

®epMeHThl — Ouosiornueckue KaranuzaTopbl. CTpoeHHEe (epMeHTa: aKTUBHBIM LEHTP,
cyoctpatHas crenuduunocts. Kodepmentsl. Burtammubl. Otiawuus ¢GEepMEHTOB OT
HEOPraHW4eCKUX KaTalau3aTopoB

VYrneBonapl: MOHOCaxapuasl (TJTFOKO3a, pu0o3a U 1e30Kkcupr003a), nucaxapuibl (caxaposa,
JIaKTO3a) M ToJrMcaxapuabl (Kpaxmal, TIIMKOTeH, IeJT003a). buonornyeckue QyHKIUN
yTJIEBOIOB.

3.3
Jlunuaer:  TpuramMmepuabl, crepouasl, Qochomunuasl. 'mapodunsHO-THAPODHOOHBIC
cBoiictBa. buonoruueckue ¢pyHkiuu unuaos. CpaBHEHHE YIIIEBOIOB, OEIKOB U JIMIUIOB
KaK HICTOYHHUKOB SHEPTrUU

34 Hyxneunossie kucinotel: JJHK 1 PHK. Hykneotuabsl — MOHOMEpHI HYKJIEMHOBBIX KHCIIOT.

' Crpoenue u dynkuun [JHK. Ctpoenne u dynkuuun PHK. AT®: ctpoenne u GpyHKIum
3.5 HuTonorus — Hayka o kiietke. Knerounas teopus. MeTo bl H3y4eHHs KIETOK
36 Krnetka kak nemnoctHas xuBas cuctema. OOIye nmpu3Haky KJIETOK: 3aMKHYTasi Hapy>KHas

MeMOpana, mosnekybl JIHK kak reHetndeckuii anmapar, cuCTeMa CHHTe3a Oelka

Tunel KJIETOK: »JyKapuoThueckas © mpokapuoruueckas. OCOOEHHOCTH CTPOEHUs
3.7 pokapuoTuyeckoil kietku. Knetounas crenka Oaktepuil. CTpoeHHE 3yKapHOTHYECKON
kJeTKd. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIETKH

IToBEpXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAsl CTEHKA, TIMKOKAIUKC, MX (YHKIHH.
[TnazmaTnueckas meMmOpaHna, e€ cBoiictBa M ¢yHKuuM. LluToruiasmMa M e€ OpraHoMBbL
OnHoMeMOpaHHBIE OpraHoOM/ Ikl KJIETKU: SH0uIazMaTndeckas cethb (D11C), anmapat ['onbmkwy,
3.8 mu3ocoMbl.  IlomyaBTOHOMHBIE — OpraHOMABI  KIETKUA:  MUTOXOHIPHUH,  IIJIACTHJBI.
[IporcxoxieHne MUTOXOHJpUI U TuiacTu]. Bumel mimactun. HememOpaHHbBIE OpraHOM bl
KJIETKU: pHOOCOMBI, KJIETOUHBIN LIEHTP, PECHUUKH, KI'YTUKH. DYHKIUN OPraHOMIOB KIIETKH.

Bxirouenus
39 Snpo — perynsaTopHblil neHTp KieTku. CTpoeHue sipa: syiepHas 000JI04Ka, KaproIuia3ma,
' XPOMATHUH, SAAPHIIIKO. XPOMOCOMBI
3.10 TpaHcnopT BelIeCcTB B KJIETKE

4 )KI/I3HC,Z[C$ITCJ'ILHOCTB KJICTKH




4.1

OOMeH BelecTB, WM MEeTa00IH3M. ACCUMUIISIINS (TUTACTUYECKUI OOMEH) M TUCCUMIIISIIUS
(sHepreTuyeckuii 0OMEH) — JABE CTOPOHBI €IMHOTO Tporecca MeTabonu3ma. Tumsl ooMeHa
BEIECTB: aBTOTPOGHBIM W TerepoTpodHbIi. Ponbs (epMeHTOB B 0OMEHE BEIIECTB H
MIPEBPAIIEHUU SHEPTUH B KIICTKE

4.2

@orocunre3. CBeroBas u TemHOBas ¢a3bl ¢orocuHTe3a. Peakiuu (oTocHHTE3A.
DddexTuBHOCTE PoTOoCHHTE3a. 3HAUCHHE (OTOCHHTE3a IS KU3HU Ha 3emuie. BrusHue
YCIIOBHI cpejibl Ha POTOCUHTE3 U CIIOCOOBI MOBBIIICHHUS €0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHui.

XeMOCHHTe3. XEMOCUHTE3UpYIolue OakTepuu. 3HAYCHHE XEMOCHHTE3a JUIsl KU3HH Ha
3emiie

4.3

DHepreTuyeckuii 0OMeH B KiIeTKe. Paciieruienne BenecTs, BEICICHNE H aKKyMYJIUPOBAHUE
SHEPTrUM B KIIETKE. DTalmbl YHEPreTUYecKoro odOMeHa. ['nmukonu3. bpokeHune u ero BUIBL
Kucnoponnoe oxkucinenue, Win KJI€TOYHOE JbIXaHuE. D(P(PEKTHBHOCTh IHEPreTUYECKOro
oOMeHa

4.4

Peakuun wmarpuuHoro cuHte3a. [enetnueckas wuHpopmauus u JIHK. Peanuzauus
reHeTHuYecKoi nHpopmanuu B KieTke. ['eHeTnyeckuil KoJ 1 ero ceoiicTBa. TpaHCKpUINLIUS —
Matpuunblii cunTe3 PHK. Tpancmsius — 6uocunre3 Oenka. KoaupoBanue aMHHOKHUCIIOT.
Ponb pubocom B Onocunrese Oenka

4.5

Hexknerounsie Gpopmsl xu3HU — BUpychl. Mcropus otkpeitus Bupycos (.. IBanoBckuit).
OcoOeHHOCTH CTpOEHHS U KU3HEAEATEIbHOCTH BHpYycoB. bakrepuodaru. bonesnu
pacTeHMii, >KMBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc umMmyHoneduiura
yenoBeka (BUY) — Bo3Oyaurtens CIIM[la. Ilpodunaktruka pacnpocTpaHeHHs] BHPYCHBIX
3abos1eBaHui

Pa3sMHOkeHNE 1 MTHANBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1

Krerounslii UK, WM >KU3HEHHBIW LMK KieTku. WHTepdaza m mmros. Ilpomeccsr,
npotekatomue B uHTepdasze. Permukamus — peaxius marpuadoro cuate3a JIHK. Ctpoenue
XpoMOocOoM. XPOMOCOMHBIM Ha0op — KapuoTun. JIUMIOWAHBIA W TaIUIOUIHBINA
XpoMocoMHbIe HaOopbl. Xpomatunpl. LluTomoruyeckue OCHOBBI pPa3MHOXKEHHUS U
WHIUBUAYATbHOT'O Pa3BUTHUSI OPTaHU3MOB.

Henenue kinetkn — Muto3. Ctaguu Muto3sa. [Ipoieccsl, Mpoucxoasinre Ha pa3HbIX CTaIUAX
MHUTO3a. bruosornyeckuii cMbICiI MUTO3a

5.2

(DOpMBI Pa3MHOKCHUA OPraHU3MOB: 0ecIo0JIoe U MOJI0BOE. BI/II[BI OecroJioro PAa3MHOKCHHUA:
JCJICHHUE HAaJABOC, IOYKOBAHUE OAHO- 1 MHOI'OKJIECTOYHBIX, CHOpOO6p330BaHI/Ie, BCTCTATHUBHOC
PAa3MHOKCHHC. I/ICKYCCTBGHHOG KIIOHMPOBAHUEC OPraHU3MOB, €I'0 3HAYCHUEC IJIA CCICKIINHN

5.3

[TonoBoe pa3MHOMXKEHHUE, €ro OTIIMYUS OT OECIT0I0TO.
Meiio3. Cramumn meio3a. Ilpouecchl, mpoucxomsniue Ha craauax Meiosa. lloBenenue
xpoMocoM B Metrio3e. Kpoccunrosep. bruonornueckuii cMbIC M 3HaYCHUE Meio03a

5.4

I"'ametorenes — Impouecc O6p330BaHI/I5{ IMOJIOBBIX KIJICTOK Y JKHBOTHBIX. ITonoBeIe Xene3nl:
CCMCHHHUKHU U ANYHUKH. O6pa30BaHHe H Pa3BUTHUC ITOJOBLIX KJICTOK — I'aM€CT (CHepMaTOSOI/II[,
HﬁHeKﬂeTKa) — CICpMATOrcHe3 M OOI'CHE3. OcobeHHocTH CTPOCHUA HﬁHeKﬂeTOK n
CIICPMATO30U/0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHoreHe3

5.5

NnnauBuayanbHOe pa3BuTHE (OHTOreHE3). OMOPHOHANIbHOE Pa3BUTHE (IMOpHOTreHe3). DTarbl
SMOpPUOHANILHOTO PAa3BUTHUA Yy TO3BOHOYHBIX JKMBOTHBIX: JPOOJICHHWE, TacTPyJIsIus,
opranorere3. lloctamOpuoHanbHOE pa3BUTHE. THUIBI MOCTIMOPHOHATBHOTO PA3BUTHS:
npsiMoe, HempsMoe (JMYMHOYHOE). BiusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pazButne pactenuii. OHTOreHe3 I[BETKOBOTO PACTEHUS: CTPOEHHE CEMEHH, CTaJuu
pa3BUTHUSA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHn3mMoB

6.1

[Ipeamer u 3amaun reHetuku. Vctopusi pa3BUTHUS TE€HETUKH. Bkiag poccUiCKUX U
3apyOeKHBIX YUYEHBIX B Pa3BUTHE TEHETUKU. MeToJbl TeHETHUKU (THOPHI0IOTHYECKUN,




HHTOFGHCTH‘ICCKHFI, MOJICKyJISIpHO-FeHeTI/IquKI/Iﬁ). OCHOBHBIC T'CHCTUYCCKHUC IIOHSTHS.
I'enetnueckas CHMBOJIMKA, UCII0JIb3YEMAs B CXCMaX CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEpPHOCTH  HACJENOBaHUS  IPU3HAKOB, YyCTaHOBJIEeHHble I.  MeHnaenem.
MoHorubpuaHoe CKpeuuBaHue. 3aKOH €IMHOO00pasusi THOPUAOB IEPBOTO MOKOJICHUS.
[IpaBuno nomMuHUpoOBaHUS. 3aKOH pPACLUEIUIEHHUsS NpPU3HAKOB. ['MIIOTE3a UMCTOTHI raMeT.
[losiHOE U HENOJIHOE TOMUHUPOBAHUE.

JuruOpunHoe  CKpelMBaHUE. 3aKOH  HE3aBUCUMOTO  HACJIEJOBAaHUS  IPU3HAKOB.
[{uToreneTnueckre OCHOBBI AUTUOPUTHOTO CKPEIIUBAHUS. AHATU3UPYIOLIEE CKPEIIUBAHUE.
Hcnonp30BaHNe aHAIM3UPYIOLIETO CKPEUIUBAHUS JUIs ONIPEIEIEHMsI TEHOTHUIIa OCOOU

6.3

CuerieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mno cuemjieHHOMY
HaclleIoBaHUIO TIeHOB. HapylieHue cLelieHHus T€HOB B pPe3ylbTaTe KpPOCCUHIOBEpA.
XpOMOCOMHasl TEOpHUsl HACJIEICTBEHHOCTH. | eHeTuYecKue KapThl.

I'enetnka nosia. XpoMOCOMHOE OIpeaesieHHe Mojaa. AyTOCOMBI U IOJOBBIE XPOMOCOMBIL.
T'omoramernsie n rereporaMeTHbIC OpraHu3MBbI. HaCJ'IGI[OBaHI/Ie IMPU3HAKOB, CHCIIJICHHBIX C
0JIOM

6.4

N3meHunBOCTE. Bubl N3MEHUYNBOCTH: HEHACIEACTBEHHAS U HACIIEACTBEHHAs. Poib cpesbl B
HEHACJIEJICTBEHHOW HM3MEHYMBOCTH. XapaKTEepUCTUKA MOJU(PUKAIMOHHON HW3MEHYMBOCTH.
BapuannonHsli psii 1 BapuanroHHas kpusasi. Hopma peakuuu npusHaka. KosimuectBeHHbIe
U KauecTBEHHblE TMPU3HAKKM U UX HopMma peakuuu. CBoicTBa MOAU(PHUKAIIMOHHOMN
W3MEHYUBOCTH

6.5

HacnencrBennasi, wiu reHotunuyeckasi, U3MeHYMBOCTh. KoMOWHAaTHBHAsS M3MEHYHUBOCTD.
Meiio3 u 1MONOBOI mHpolecC — OCHOBa KOMOWHATHMBHOW HM3MEHYMBOCTH. MyTanmoHHast
n3MeHunBoCcTh. Knaccudukanuss MmyTanuii: reHHbIe XpOMOCOMHBIE, reHOMHbIe. YacToTa u
NPUYMHBI  MyTauui. MyrareHnple (¢GakTopbl. 3aKOH T'OMOJIOTMUECKUX pSJIOB B
HaciaeacTBeHHou n3MeHunBoctyu H.M. BaBuiosa

6.6

I'eneruka yenoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOAbl TE€HETHKH 4YEJIOBEKa:
Te€HEAJIOTHYECKUM, OJM3HEIOBBIM, ITUTOTCHETHYCCKUH, OMOXMMHYECKHH, MOJEKYJSIPHO-
reHetndeckuii. COBpEMEHHOE OIpeIeICHNE T€HOTHIA: TMOJTHOTEHOMHOE CEKBEHHPOBAHUE,
T€HOTHITUPOBaHKE, B TOM 4Hcie ¢ nmomotnbio [1[P-anann3a. Hacneacreennbie 3a0oeBaHus
YeJIOBeKa: TEHHbIe O0JIe3HH, OO0JIE3HW C HACIEICTBEHHOW TMPEIpacioyioKEeHHOCTHIO,
XpoMOcOMHBI€ OoJie3Hr. CoMaTHYeCKUe U reHepaTuBHbIE MyTanuu. [I[pUHIUIIBI 310pOBOTO
o0pa3a 13HH, TUarHOCTUKH, MPOPUIAKTUKY U JICUCHUS TCHETHYECKUX OoJie3Hell. Memuko-
T€HETUYECKOE KOHCYIbTUPOBaHUE. 3HAYCHUE MEIUITMHCKOW TeHETUKHU B MPEOTBPAIICHUH U
JIEUEHUH T€HETHYECKUX 3a00JIEBaHUI YeJIOBEKA

CCJ’ICKHI/ISI OpraHnU3MOB. OCHOBBI OMOTEXHOJIOT MU

7.1

Ceneknusi Kak HayKa W Ipouecc. 3apoxJIeHUEe CeleKIUu U Jqomectukanus. Yuenue H.H.
BaBuiioBa 0 1eHTpax MPOUCXOXKIEHUS U MHOT00Opasusi KyJIbTYPHBIX pacTeHuidl. L[eHTpbI
MPOUCXOXKACHUS IOMAIIHUX KUBOTHBIX. COpT, MOpOJIa, IITAMM

7.2

CoBpeMeHHbIE METOMBI CeJeKIUU. MacCoBBIH M MHAMBUIYAIbHBIM OTOOPHI B CENEKLUU
pacteHuid W SKUBOTHBIX. OIlEHKAa JKCTepbepa. bBIM3KOPOACTBEHHOE CKPCIIMBAaHUE —
nHOpuauHT. Yncras nuaus. CKpelMBaHUE YUCTHIX JHHHWHN. ['ereposuc, wim ruOpuaHas
cuna. HeponctBenHoe ckpemiuBaHue — ayTopuaudr. OtmanéHHas ruOpuausanus u eé
ycnexu. VMcKyCcCTBEHHBIM MyTareHe3 M MOJIydeHUe MOJUIUIOUAOB. J[OCTHXKEHUsT CEeNeKINU
pacTeHHMIA, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexHonorust kKak oTpacib NPOU3BOACTBA. ['€HHas WH)KEHepUs. OTallbl CO3JaHUs
pexom6uHanTHOU JIHK u Tpancrennsix opranusmoB. Knerounas nnxenepus. Kierounsie
KYJIBTYPBHI. MuKpOKIJIOHAJIBHOE pa3sMHOXKEHHUE pacTeHUH. Knonuposanue
BBICOKOIIPOTYKTUBHBIX CEIbCKOXO3HCTBEHHBIX OPraHU3MOB. DKOJOTHYECKUE U ITUYECKHE
npo6aemsl. MO — reneTudecku MOIU(PHUIMPOBAHHBIE OPTaHU3MbI




11 KJIIACC

Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

1 DBOJIIOLMOHHAS OUOJIOrUs

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBugerenpcTBa HBOMIONUH. [lal€cOHTOIOTHYECKHE: TOCIEI0BATEILHOCTh IOSIBICHUS
BHJIOB B ITaJICOHTOJIOTMYECKOM JICTOIHMCH, IEpPexXoIHbie (opMbl. buoreorpadudueckue:
CXOJICTBO M pazimune GpayH U (JIop MaTEPUKOB U OCTPOBOB. DMOPHOIOTHIECKHUE: CXOJICTBA
U pasiimiunia 3M6pI/IOHOB Pa3HbBIX BUJOB IMO3BOHOYHBIX. CpaBHI/ITeJII)HO-aHaTOMI/I‘-ICCKI/ICI
TOMOJIOTHYHBIE, AHAJIOIMYHbIC, PYIMMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-
OMOXUMHUYECKUE: CXO0ACTBO MCEXaHU3MOB HaCJICACTBECHHOCTHU n OCHOBHBIX
MeTab0IMUECKUX MMyTeH Y BCeX OPraHu3MOB

11

OpomtormonHas Teopust Y. JlapBuna. Ilpennochbulk BO3HMKHOBEHHS JapBUHU3MA.
JIBuoKylye Ccuiibl SBOMIONMM BUAOB 1O JlapBUHY (M30BITOYHOE pa3MHOXKEHHE IpU
OTpaHMUYEHHOCTH PECYpCOB, HEoNpeAeaEHHasi U3BMEHYMBOCTb, O0pb0a 3a CyIECTBOBaHUE,
€CTECTBEHHBIN 0TOOD)

1.2

Cunrernueckas Teopust 3Botonuu (CTD) u oCHOBHBIE €€ MONI0KEHHUs. MUKpPO3BOIIOLHS.

1.3
HOHy.]'IfH.[I/ISI KaK €IMHHIa BJa 1 3BOJIFOIINN

JBuxyme cuibl ((akTopbl) 3BOMIONUN BUAOB B MpHpojae. MyTallmoHHbBIN mpolecc U
KOMOMHaTUBHasT U3MEHUUBOCTh. [lomymnsuuonHble BOJIHBI U Jpeid reHoB. M3omsuus u
murpauusa. EcrectBennbiii o160op — HampaBmstonmid  ¢akrtop sBomonud. Dopmbl
€CTECTBEHHOI'0 0TOOpA.

[IpucnocoOaeHHOCTh OpraHU3MOB KakK pe3yJsbTat 3Bojtonuu. [Ipumeps! npucnocoOieHuit
y opranu3mMoB. ApoMop(}03bl U UIMOATANITALIH.

Bux u BumooOpaszoBanme. Kpurepum Buma. OcHOBHbIe (GOpPMBI BHI000pa30BaHMUS:
reorpapuueckoe, IKOJI0rHuecKoe

14

Maxkposomonus. dopmbl 3BoNONMK: (pUIETHYECKas, AUBEPreHTHas, KOHBEPreHTHas,

15
napajuienpHas. HeoOpatuMocTh 3BOTIOIMHT

2 Bo3HuukHoOBEHME 1 Pa3BHUTHUC )KN3HU HA 3emie

JloHay4Hble MpeACcTaBICHUS O 3apOKICHUH KU3HU. HaydHble TUIIOTEe3bl BOSHUKHOBEHUS
KU3HMU Ha  3emsie:  aOuoreHe3 W MaHCHEpMUsA.  XUMHYECKas  SBOJIOIMSL.
2.1 DKCIIEpUMEHTAIbHOE TMOATBEP)KICHUE XUMHUYECKOW »sBosouuu. HawanbHble ATambl
ouonornueckor sBosoruu. ['mnoresa PHK-mupa. IlepBrie kiaeTkn W HMX DBOJIOIMSL.
dopMupOBaHUE OCHOBHBIX TPYIII )KUBBIX OPraHU3MOB

PaszButue xxu3Hu Ha 3emiie o 3paM u nepuojaaM. Karapxei. Apxelickas u mpoTepo3oicKas
apbl. Ilaneo3oiickas spa U e€ mepuoibl: KeMOPHICKHI, OPIOBUKCKHMA, CHUITYPHUCKHIM,
JI€BOHCKHI, KAMEHHOYTOJIbHBIN, IepMCKUil. Me3030iicKas 3pa u €€ nepuoibl: TPUACOBBIH,
FOPCKHUI, MEJIOBOM.

KaitHo3oiickasgs 3pa M €€ mNepuoapl: MATECOTCHOBbIN, HEOI'C€HOBBIM, AHTPOIIOT€HOBBIN.
XapakTepucTuKa KIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE ATalbl 3BOJIFOLUHU
PaCTUTENHHOTO U KUBOTHOTO MUpa. ApoMopdo3bl y pacTeHUi U KUBOTHBIX. [losBeHue,
pacuBeT ¥ BBIMUPAHUE I'PYII KUBbIX OPraHU3MOB

2.2

Cucrema OpraHn4eckoro Mupa Kak OTpa)x€HHe 3BOJIOLHMHA. OCHOBHBIE CHUCTEMATHUUECKUE
IpyMIIbI OPraHU3MOB

2.3

OBomronusl 4enoBeKa. AHTpONONOrWs Kak Hayka. Pa3BuTue mnpeacraBieHuil o
IIPOUCXOXKICHUN 4elloBeKa. MeTonpl M3ydeHus aHTponoreHesza. CXoICTBa M pa3ivyus
YeJI0BEKA U )KMBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE UEIOBEKA.

JBwxymme cuibl  ((akropel) aHTpomorenesa. HacnencTBeHHas W3MEHYHMBOCTH U
ecTeCTBeHHbIN 0TOOp. OOmecTBeHHBIH 00pa3 JKU3HM, HM3TOTOBJIEHUE OPYyAUH Tpyna,
MBIIIJIEHHUE, PEYb

2.4




2.5

OcHOBHBIE CTaAMM U BETBU HBOJIIOLUU YEJIOBEKA: ABCTPAIONUTEKU, YEIOBEK yMEbIi,
UYenosek npsaMoxondamui, YemoBek HeaHaepranbckuil, UYenosek pasymuslid. Haxonxu
HCKOIIAaeMBIX OCTAHKOB, BpEMS CYIIECTBOBAaHHUS, 00JAcTh pPAaCHpPOCTpaHEHHUs, OOBEM
TOJIOBHOTO M0O3ra, 00pa3 >KU3HU, OpYIus

2.6

UYenoseueckue packl. OCHOBHBIE OOJBIINE pachl: €BpOINeOuHas (eBpa3uiicKas), HErpo-
aBcTpajioujiHas (dKBaTOpUalbHAsl), MOHTOJIOMJHAS (a3UaTCKo-aMepuKaHCcKas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEACTABUTENICH UYEIOBEUYECKUX pac K YCIOBHUSAM CYIIECTBOBAHHMSL
EnunctBo yenoBeueckux pac. Kputuka pacuzma

Opranu3Mbl U OKpyXkarolas cpeaa

3.1

DOkojorusi Kak Hayka. 3ajaud M paslienbl dSKOJIOTMH. MeTolbl 3KOJIOrM4eCKHX
uccie0BaHui. JKonoruueckoe MupoBo33penue. Cpepl 0OMTaHUS OpraHU3MOB: BOJHAs,
HA3eMHO-BO3/YyIIHasl, IOYBEHHAsl, BHYyTPUOPraHU3MEHHAsI

3.2

Oxonoruueckue Qaxropbl. Kiaccupukamus 3KoJ0THUecKuX (HaKTOpOB: aOMOTHYECKHE,
OMOTHYECKHE W aHTPONOTeHHbIE. JIeCTBUE IKOJIOTHUECKIX (PAKTOPOB HA OPTaHU3MBI

3.3

AbGunotnyeckue  QaxkTophl:  CBET, TeMIepaTypa, BIaXHOCTb. DOTONEpUOIU3M.
[IpucnocoOnenust opraHu3MOB K ACHCTBHIO aOMOTHMYECKHX (akTopoB. buomormueckue
PUTMBI

3.4

buotnueckue ¢dakroppl. Bunael OMOTHYECKMX  B3aUMOJEHCTBUIN:  KOHKYPEHIIMS,
XUIIHUYECTBO,  Mapa3uTU3M,  MYyTyalu3M,  KOMMEHcCaIU3M  (HaxJIeOHMYECTBO,
KBapTHUPAHTCTBO), aMEHCAJIM3M, HEUTpaIu3M. 3HAYeHHE OMOTHYECKUX B3aUMOICHCTBUIN
JUIS CYIIECTBOBAHUSI OPraHW3MOB B IMPUPOJIHBIX COOOIIECTBAX

3.5

OKOJIOTMYECKUE XapaKTEPUCTUKHA Nomyasiuuud. (OCHOBHBIE I0OKAa3aTeId IOMYJIALHN:
YUCJIEHHOCTbh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, MPUPOCT, MUTpanud. JlMHamuka
YUCJIIEHHOCTH IOMYJISIIUHU U €€ peryJIsiius

Coo01iecTBa U SKOJIOTMYSCKIE CUCTEMBI

CoobmectBo  opraHu3mMoB —  OuorieHo3.  CTpyKTypel ~ OWOIIEHO3a:  BHOBas,
MPOCTpaHCTBeHHAs!, Tpoduueckas (numieBast). Buapl-nromuHanThl. CBsI3M B OMOIIEHO3€

4.2

DKoJIoTHYecKre CHUCTeMbl (d9KocucTeMbl). [loHsTHE 00 3KOCHCTEME M OHMOTEOIeHO3E.
OyHKIIMOHATBHBIC KOMITOHEHTBI SKOCHCTEMBI: TPOIYLEHTHI, KOHCYMEHTBI, PEIyIICHTHI.
KpyroBopoT BeIecTB u MOTOK SHEPTHH B 3KocucTeMe. Tpodudeckue (MHIeBbie) YPOBHU
sKocucTeMbl. [lumieBbie 1enu 1 cetd. OCHOBHBIC IMOKa3aTeNIN YKOCHCTEMBI: Oromacca,
MPOAYKIUS. DKOJIOTHYECKHE TTUPAMHUIBI: POYKIINHU, YUCICHHOCTH, Oomacchl. CBOHCTBa
9KOCUCTEM: YCTOMYMBOCTD, CAaMOperyJisiius, pazsutue. Cykieccus

4.3

[IpupoaHble HSKOCHCTEMBI. DKOCHCTEMBI 03Ep M peK. DKOCHCTEeMa XBOWHOrO WU
LIMPOKOJIMCTBEHHOT O Jieca.

AHTpPOIIOTEHHBIE YKOCUCTEMBI. ATPO3KOCUCTEMBI. YpOoskocucTemsl. buonornyeckoe u
X035IICTBEHHOE 3HAYCHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak (akrop ycroiunBoctu 3KocucteM. CoxpaHeHHe OMOIOrHYeCKOro
pazHooOpasus Ha 3emiie

4.4

Yuenue B.U. Bepuanckoro o 6uoctepe. I'panuiibl, coctaB u cTpykTypa 6uochepsl. JKusoe
BemecTBO U ero (Qgynkuuu. OcoOeHHOCcTH Ouocdeprl Kak TI00aTbHON JKOCHUCTEMBI.
Jlunamudeckoe paBHOBecHe W oOpaTHas CcBsi3b B Ouocdepe. KpyroBopoTsl BemiecTs u
OMOTeOXMMHUYECKHE ITUKIBl DJEMEHTOB (yIiiepofa, a3oTa). 30HAIBHOCTh OHOChepHI.
OcHOBHBIE OMOMBI CYIIH

4.5

UYenoseuecTBo B Onochepe 3emnn. AHTpONOreHHbIe U3MEeHEeHUs B Ouocdepe. [ mobanbHbie
9KOJIOTMUYECKUE TIPOOIIEMBI.

OcHoBa palMOHANBLHOTO YIpPABIEHUS MPUPOJHBIMU PECYpCaMH U WX HCIIOJNb30BaHUE.
Joctuxennsi OMOJIOTUU U OXpaHa IPUPO/IBI




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* buonorus. 10 kiacc. [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u np.; [lox penakuueit
[Taceunuka B.B. AkuuonepHoe obuiectBo «M3narensctBo «IIpocBenienue»

* buonorus. 11 kmacc. [Taceunuk B.B., Kamenckumii A.A., Py6rioB A.M. u np.; [Tox penakuueit
[Taceunuka B.B. Aknmonepnoe obmectBo «M3narensctBo «IIpocBenienner»

METOIUYECKHUE MATEPUAJIBI UISA YUUTEJIA

[Ipenmernas nunus yueOHukoB "JIunus xu3uu". 10-11 kmacest

[Taceunuk B. B. [119 buonorus. 10—11 xmaccel. bazoBslii ypoBens. [loypodunsie pa3paboTku.:
y4e0. nmocobue s odeodpaszosar. opranuzanuii / B. B. [laceunuk, I'. I'. [1IBenos, T. M.
EdumoBa. — 2-e m3j1., crep. — Mockaa : [IpocBenienue, 2023. — 230 ¢. — (JIuaus Xu3HN).

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HUHTEPHET
Pacmmpenue cetr mpoHIIBHBIX KJIACCOB M KJIACCOB C YIIIYOJICHHBIM

M3yUYCHUEM eCTeCTBeHHOHAYYHBIX npeametoB. — URL: https://vkvideo.ru/video-
215962627_456240560

— buocunres Oenka. Peakiuu matpuanoro cuareza. — URL:
https://static.edsoo.ru/projects/case/2024/soo/bio/2/index.html

— I'enetnka nmosia. HacnenoBanue mpu3HakoB, clieTIeHHBIX ¢ mosiom. — URL:
https://static.edsoo.ru/projects/case/2024/soo/bio/1/index.html

— Metonnueckuii ke¥ic. buonorus. 10 knacc. CueluieHHOe HacIeJOBaHUE
npusHakoB / JI.A. [Tapmytuna. — Mocksa : ®I'BHY «MHcTHTYT conepxanust

1 METOJI0B 00yueHus», 2024. — 12 ¢. — URL.: https://edsoo.ru/wp-
content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf



OLIEHOYHBIE MATEPUAJIbI
10 kaacc:
CIIEHUDOUKALIUA
[IpoBepounas pabora no teme: " [uronorus"

Ha3znauenue padoThl — OLIEHUTH COOTBETCTBHE 3HAHUM, YMEHUI U OCHOBHBIX
BUJIOB YUEOHOU JeATEIbHOCTH, 00yUYarouuxcs TpeOOBaHUSAM K IJIAHUPYEMbIM
pesynbratam o0yuenus mo temam " Luronorus"

1. TlpoBepsiemble INIAaHUpPYEMbIe Pe3yJbTAThI:

Oo0yuaromuiicsst HAYYUTCH

® pacKphIBaTh POJIb OMOJIOTHYECKUX OOBEKTOB B MPUPOJIE U KU3HU YETIOBEK;

® BBIJICIATh CYIIECTBEHHbIE TNPU3HAKU OHOJOTHYECKUX OOBEKTOB U
POLIECCOB, XapaKTEPHBIX ISl KJIETOK pa3HbIX 1[apCTB;

® OCYIIECTBIATh KiIacCU(PUKALUIO OMOJOTUYECKUX OOBEKTOB Ha OCHOBE
OTpeJIeICHHs UX MPUHAJIEKHOCTH K ONPEJIEICHHOM IPYIIIE;

® CpaBHUBATH OMOJOTMYECKHE OOBEKTHI, ACJIATh BHIBOIBI U YMO3AKIIOUEHUS
Ha OCHOBE CpPaBHEHUS;

® YCTaHABJIMBATh B3aUMOCBSI3M MEXKAY OCOOCHHOCTSIMU CTPOEHUS U
(GYHKIMSAMU KJIETOK (OpraHOUIOB KIIETOK);

® OCYIIECTBIATh KiIaccUPUKALUIO OMOJOTHYECKUX OOBEKTOB Ha OCHOBE
OIIpe/IeNICHUs UX MPUHAJIEKHOCTHU K ONPEJICIIEHHON IrpymIe;

e pa3nMuyaTh IO BHEIIHEMY BHJY, CXeMaM U OIHCAaHUSAM peallbHbIe
Ouonoruyeckue OOBEKThl WM MX M300paKEHUs, BBIABIAS OTIMYUTEIIbHbIE
NpPU3HAKU OMOJIOTUYECKUX OOBEKTOB;

® 1CII0JIB30BAaTh METO/bl OMOJOIMYECKON HayKu: HaOM0JaThb M ONMCHIBATh
KJIETKHM pa3HbIX LAPCTB KUBOU MPUPOABIL.

Oobyyarmuiicsi MOJYYHUT BO3MOKHOCTh HAYUYUThCS:

®HAXOAUTh  HMHPOpPMAIMI0O B  HAYYHO-TIOMYJSPHOH  JHUTEpaType,
aHaAJIM3UPOBATh U OLIEHUBATH €€, IEPEBOAUTH U3 OJTHOM (POPMBI B APYTYIO

2. XapakTepuCTHKA CTPYKTYPbI U cO/iepKaHUs PadoThI
[IpoBepounas padbota coaepKuT 9 BapHuaHTOB.

Kaxnprii Bapuant pabOThI COAEPKUT 5 3aJaHUN TOBBIIICHHOTO YPOBHS
CJI0’KHOCTH.

3amanus Nel-3 TpeOyrOT IMOJHOTO Pa3BEPHYTOrO OTBETA.

3amanue  Ne4  ycTaHOBIIEHME  COOTBETCTBUSI ~ JJIEMEHTOB  JBYX
WH(POPMAIIMOHHBIX PAIOB (B TOM YHCIIE 3a/laHWE Ha BKIFOYCHHE MPOMYIICHHBIX B
TEKCTe TEPMHHOB M MOHATHH, HAa COOTHECEHHE MOP(OIOTHMUECKUX MPU3HAKOB
OpraHvM3Ma WM €ro OTACJIbHBIX OpPraHoB C MPEIJIOKEHHBIMU MOJEISAMHU IO
3aIaHHOMY QJITOPUTMY ).

3amanuss NeS5 Ha mnpuMeHeHUWE OHOJIOTMYECKHX 3HAHUM JUIsl PEIICHHS
MPaKTUYECKUX 3a/1au.



Ne YpoBenr  Makc
3agaHus  caoxkHocTu  Oana KOC KonTposupyemsie 3,

1 [loBbIlIEHHBIN 2 2.1  CoBpeMmeHHas KJIETOYHAs TEOPHs], €€ OCHOBHBIE II
€CTECTBEHHOHAY4YHOU KapTuHbI Mupa. Pazsurtue 3
OpPraHU3MOB — OCHOBA €IMHCTBA OPTaHUYECKOTO N

2 [loBbIlIEHHBIN 2 2.4  Crpoenue KIeTKU. B3auMoCBs3b CTpOeHUS U PYyH
LIEJIOCTHOCTH.

3 [loBbIlIEHHBIN 2 2.4  Crpoenue kieTku. B3auMocBs3b CTpoeHUs U PyH
LIEJIOCTHOCTH.

4 [loBbIlIEHHBIN 2 2.4  Crpoenue KieTku. B3auMocBs3b CTpoeHUs U PyH
LIEJIOCTHOCTH.

5 [loBbIlIEHHBIN 2 2.2 Mmuoroo0Opa3zue kietok. [IpokapuoTsl U 3yKapuoT

pacTeHUl, )KUBOTHBIX, OaKTepuil, TpuloOB.

IIpoBepounasi padora no teme: "LHurosorus"

Bapuanr 1
1. [ToueMy KJIETKY CUMTAIOT CTPYKTYPHOU U (PYHKIIMOHATIBHOMN €IMHUIICH KUBOTO?
2. OYHKIIUY MUTOXOHIPUA U prUOOCOM.
3. Crpoenue u Buasl DIIC.
4. YcraHoBHTE TMOCJ€J0BATEJbLHOCTh MPOLECCOB, MNPOUCXOASIIIUX MPH
¢arouuro3se.

1) mocTymiieHHe MOHOMEPOB B IUTOILIA3MY

2) 3axBaT KJIETOYHOM MeMOpPaHOM MUTATEIbHBIX BCIIECTB
3) THIPOIU3 MOJUMEPOB 1O MOHOMEPOB

4) oOpazoBaHuE GaroIMTO3HOTO My3bIPbKa BHYTPH KICTKH

5) cnmstaEe (HaromUTO3HOTO My3bIpPhKa ¢ TU30COMOM

5. Bce nepe4nciieHHbIe HUKE TEPMHUHBbI, KPOMe IABYX, UCIIOJIb3YIOT JJIS

OMMCaHUA KJIETKH, U300pak€HHON Ha pucyHke. Onpenenure 18a TEPMUHA,
«BBIMAAAIOUIMX» U3 O0IIETO CIHUCKA, U 3alUIINTE B TAONHIy HMPPBI, 101

KOTOPBIMH OHU YKa3aHBbI.

1) 3aMKHyTas MOJIEKyJia
JIHK

2) Me30coMa

3) MeMOpaHHbBIC OPTaHOMIbI
4) KJICTOYHBIA IEHTP

5) HykiIeoua



11 kaacc:
CIIEHHU®UKAILIUA KOHTPOJIbHOM PABOTHI
1o TeMaM «3aKOHOMEPHOCTH HACJIeI0OBAHMSI IPU3HAKOB», «3aKOHOMEPHOCTH
U3MEHYUBOCTH», «CeJieKIus pACTeHU i, )KUBOTHBIX 1 MUKPOOPTaHNU3MOB»

Ha3zHayeHne KOHTPOJIbHOW PadoOThI — OIEHHUTH COOTBETCTBUE 3HAHUM,
YMEHUM U OCHOBHBIX BHJIOB YUEOHOU JEATEIbLHOCTH, 00YUYaIOIMKUXCsl TPEOOBAHUSIM
K TUTAHUPYEMBIM pe3yJibTaTaM 00y4YeHHUs 110 TeMe «3aKOHOMEPHOCTH HACJIeI0BAHMS
PU3HAKOBY.

3. IIpoBepsieMmble mIaHUpPYyeMble Pe3yJIbTATHI:

Obyyaomuiicss HAYYUTCH

®XapaKTeprU30BaTh METO/Ibl U3YUEHUS XapaKTepa HACIIEIOBAHNS TPU3HAKOB;

®AHAIM3UPOBATh TE€HOTUN KaK CHUCTEMY B3aUMOJAECHCTBYIOIIMXIE€HOB
OpraHu3Ma;

® OOBACHITH MEXaHU3MBI Nepeaun HACIEACTBEHHOCTH Y OPTaHU3MOB;
®XapaKTEpPHU30BaTh OCHOBHBIE ()OPMBI U3BMEHUYUBOCTH, MyTallui, X 3HAUYCHUE
JUTSI IPAKTHKU CEJILCKOTO X035ICTBA M OMOTEXHOJIOTUH;

SIPUBOAUTH MPUMEPHI IPOSBICHUS HACIEACTBEHHOCTH W HW3MEHYHMBOCTHU
OpPraHu3MOB;

®BBISBIIATh, ONUCHIBATH NPU3HAKU MPOSIBIICHUS HACJIEIACTBEHHBIX CBOWCTB
OPraHu3MOB U UX U3MEHYUBOCTH;

®XapaKTEpU30BaATh POJIb YCIOBUM BHEUIHEW CPE/Ibl B PA3BUTUU U
IIPOSIBJICHUY IPU3HAKOB U CBOMCTB OPraHU3Ma;

®HA3bIBaTh U XapaKTEPU30BaTh METOJbI CEJEKIUU PACTEHUH, )KUBOTHBIX U
MHUKPOOPTraHU3MOB;

©000CHOBBIBATH 3HAYCHUE CETIEKIINH JJIST PA3BUTHUS CEIIbCKOXO3IMCTBEHHOTO
IPOU3BOJCTBA, MEAUIMHCKOW, MHKPOOHOJIOTHYECKON U JApPYyrux OTpacieit
IIPOMBIIUIEHHOCTH;

®BBLISBIATh W XAPAKTEPHU30BATh COBPEMEHHBIE JOCTMIKCHUS HAyKH B
HCCIIEIOBAHUSX HACIEICTBEHHOCTH U U3MEHUYHUBOCTH.

O0yyarmuiicsi MOJyYUT BO3MOKHOCTH HAYUYUThCH:

®HAXOAUTh  UHPOpPMAIMIO B HAay4YHO-TIONYJISIPHOW  JIMTEpATyPE,

aHaJM3UPOBATH U OLICHUBATH €€, IEPEBOJAUTH U3 OAHOU (POPMBI B IPYTYIO



JIoKyMeHTBI, onpeessiioue coaep;kaHue KOHTPOJbHOU padoThl

CopeprxaHre KOHTPOJIbHOUM paboThl onpeaenseTcss Ha ocHoBe DenepaibHOro
roCyJIapCTBEHHOTO 00pPa30BaTEIBLHOTO CTAHIApTa OCHOBHOT'O O0IIEro 00pa3oBaHus
(mpuka3 MunoOpa3zoBanus Poccum ot 17 pexabps 2010r. Ne 1897 «O6
YTBEPKIECHUU (PeaepaTbHOr0 TroCyAapCTBEHHOr0 00pa30BaTEIbHOTO CTaHJapTa
OCHOBHOT'O 00IIEr0 00pa30BaHUN).

4. XapaKTepHCTHKA CTPYKTYPbI H COJAeP:KaHUSI KOHTPOJIbHOH padoThI

Kaxnprii BapuaHT KOHTPOJIbHOM paOOThl  cOAEpKUT 22  3aJaHus,
paznuyarommxcs GopMoil 1 ypOBHEM CIOXKHOCTH.

3ananug Nel Ha aHanu3 pucyHKa, NMpeAcTaBlieHHe UHPOpPMALMU O METOJIax
UCCJIeI0BaHuUs

3amanus Ne2-Nel4 ¢ BbIOOpOoM oOTBeTa B BHAE OJHOM 1UQPHI,
COOTBETCTBYIOLLEH HOMEPY MPABUIBHOTO OTBETA.

3ananus Nel5-Nel7 ¢ BBIOOpOM M 3aITUCHIO TPEX BEPHBIX OTBETOB U3 IMATH.

3aganusiNel8-Nel9 Ha ycTaHOBIEHME COOTBETCTBUSA JJIEMEHTOB JBYX
UH(GOPMAIIMOHHBIX PAIOB (B TOM 4YMCIIE 3aJlaHe Ha BKJIIOYEHHE MPOMYIIEHHBIX B
TEKCT€ TEPMHUHOB W TMOHSTHM, HA COOTHECEHHWE MOP(HOIOTHYECKUX MPU3HAKOB
OpraHu3Ma WM €ro OTACJIbHBIX OPraHOB C TNPEIJOKEHHBIMH MOJETSIMU TIO
3aJIaHHOMY QJICOPUTMY ).

3amanue No2() Ha ompeneneHUe TOCIEAOBATEIHBHOCTH OHWOJIOTHUUECKUX
IIPOLIECCOB, SIBICHUHN, OOBEKTOB.

3amanus Ne2l1 nHa paboTy € TEKCTOM, MPEAINOoJararllee HCMOJIb30BaHUE
uHpOpMAIMM M3 TEKCTa KOHTEKCTHBIX 3HAHUM MJii OTBETa HA IOCTaBJICHHBIC
BOIIPOCHL.

3amanus Ne22 Ha mNpuUMEHEHHE OMOJIOTMUYECKUX 3HAHUWM ISl pelIeHUs
NpPaKTUYECKUX 3a]1ay.

5. Pacnipeesienne 3alaHMil KOHTPOJIbHOW PadoThl MO NpOBepPsieMbIM
YMEHHUSAM

KontponsHass pabora paspabaThiBaeTCs HCXOAS M3 HEOOXOAUMOCTH
IPOBEPKU CIAEAYIOUIUX BUIOB AEATEIbHOCTHU:

1. Branenne OCHOBHBIM TMOHSATHUMHBIM ammnapaToM IIKOJBHOTO Kypca
Oouomnoruu.

2. Pemenue 3ama4 pa3nuyHOTO THIA H YPOBHS CIOKHOCTH.

3. Ucnionp3oBanne mnpuoOpEeTEeHHBIX 3HAHUN W yMEHUH B MPaKTUYECKOMN
JEeSATENBHOCTU U TOBCEAHEBHOM KU3HU.

6. Pacnpenesienue 3aJaHMii  KOHTPOJIbHOW pPadoTbhl MO YPOBHSAM
CJI0KHOCTH

B koHTponpHON paboTe TmpeACTaBICHbl 3aJaHUsl pPa3HbIX YPOBHEHU
CJIOHOCTH: 0a30BOr0, MOBBIIIEHHOIO, BEICOKOTO.

3amanusi 0a3oBoro ypoBHA cioxkHocTH (Nel-Nel4) — »sto 3aganus,
MIPOBEPAIONINE CHOCOOHOCTh OOYyYaroOIMXCs TPUMEHSATH HauboJiee Ba)KHbBIC
OMOJIOTMYECKHUE TMOHSTUS  JJIi  OOBSICHEHHS  CYIIECTBEHHBIX  IPU3HAKOB
OMOJIOTMYECKUX OOBEKTOB M IMPOILIECCOB, XapaKTEPHBIX NIJII HUX, a TAKXKE YMEHHE
pabotath ¢ wuH(OpManMell OHOJOTHMYECKOTO COJepKaHUus (TEKCT, PHUCYHOK,
dboTtorpadus peaabHOro 00BEKTA).

3aaHus MOBBIIIEHHOTO YPOBHS CJI0KHOCTH HAIIPABJICHBI:



- Ha MPOBEPKY YMEHUS MPOBOJIUTH CPABHUTEIbHBIM aHAIU3 XapaKTEPUCTHK
ouonornueckux cucreM (Nel5-Nel7);

- Ha YCTaHOBJICHUE COOTBETCTBUS JIEMEHTOB JIBYX HHPOPMALIMOHHBIX PSII0B
(No18-Nel9);

- Ha OINpeJeNeHHe MOCAeJ0BaTeIbHOCTH OUOJIOTMYECKUX IPOLECCOB,
sBJIEeHUM, 00beKTOB (Ne20).

3aiaHus BBICOKOTO YpOBHS cllokHOCTH (Ne21, 22) HanpaBiieHbl HAa IPOBEPKY
yMeHU paboTaTh ¢ TabauIeH, npeamnonarailee UCnojib30BaHne HHOOpMAINK 13
TaOJIMLBI JUIsI OTBETA Ha IOCTABJIEHHBIE BONPOCHI U MPUMEHATH OMOJIIOTHMYECKHE
3HAHMS 1JIs1 PEIICHMs MPAaKTHUYECKUX 3a/1a4.

B Ttabmune 1 mnpencraBieHo pacnpeielneHue 3aJaHuid M0 YPOBHSM
CJIOHOCTH.

Tabnuua 1
Pacnipenenenue 3ajaHuid O YPOBHSAM CJIOKHOCTH
YpoBeHb KomuecTtBo Maxkcumanbnsiii | [IpoueHt IIEPBUYHOTO
CJII0’KHOCTH 3aJITaHuN MIEPBUYHBIN Oaa 3a 3aJIaHUS
3a71aHus Oan JTAHHOTO YPOBHS
CJIO’)KHOCTH OT
MaKCUMaJIbHOT'O

nepBUYHOro Oamna 3a
BCIO paboty, paBHoro 30

ba3oBriit 14 14 43,7
[ToBEIIIIEHHBIHI 6 12 37,5
Bricokuit 2 6 18,8
Hroro 22 32 100

7. Kputepuu oueHUBAHUS KOHTPOJbHOM PadoThI

3amanue ¢ BHIOOPOM OTBETa CUYMTAETCS BBITIOJHEHHBIM, €CIM BBIOpAaHHBIN
00y4JarommmMcsi HOMEp OTBETa COBIMANAET C BEPHBIM OTBETOM.

3a oTBeT Ha 3aJlaHKe HAa MHO>KECTBEHHBIN BHIOOp BhICTaBisieTcst 1 Oarmi, ecnu
B OTBETE yKa3aHbI JBE JIOOBIC NU(DPHI, MpeCcTaBICHHbBIE B dTaNoHe OoTBeTa, U ()
0aJIJIOB BO BCEX APYTHUX ciydasx. Eciu ak3aMeHyemblIil yKa3blBaeT B OTBETE OOJIBIIIE
CHUMBOJIOB, Y€M B MPABUIBHOM OTBETE, TO 3@ KaXKAbIW JIMIIIHUN CUMBOJI CHUXKAETCSA
1 6amn (1o 0 6aTTOBBKIIIOYUTEILHO).

3a OTBET Ha 3a/laHUs Ha YCTAHOBIIEHUE COOTBETCTBUS BhICTABIsIeTCs 1 Oai,
€CJIH JTOTyIIeHa OIHa omnoKa, u (0 6aIIoB, eciiu JOMYIICHO JBe U 00Jee OMUOKH.

3a OTBET Ha 3aJlaHhe Ha OMNpEJEJICHHE IO0CJIeI0BATEIbHOCTH IPOIIECCOB,
SBJICHUH, 0OBEKTOB BhICTaBIsACTCS 1 Oasi, eciau Ha J0OBIX IBYX MO3UIHUSX OTBETA
3amrcad He TOT CHMBOJI, KOTOPBIM MPEJCTaBIEH B dTAJOHE OTBeTa. Ecim ommbok
0ombiie, To ctaButcsa 00asIos.

3amaHuss Ha pabOTy C TEKCTOM, MPEANojararolee HUCIoIb30BaHUE
nHpOpMalIMM M3 TEKCTAa KOHTEKCTHBIX 3HAHWM MJi1 OTBETa HAa MOCTABJICHHBIE
BOIIPOCHI U HA MPUMEHEHUE OUOJIOTUYECKUX 3HAHUM NI PEUICHUS MPAKTUYECKUX
3a/1a4 OLICHUBAIOTCSI B 3aBUCUMOCTH OT TOJHOTHI M MPaBUIBHOCTH OTBETA.
MakcuManbHbIi 0asul 3a 3a1aHUE C Pa3BEPHYTHIM OTBETOM COCTaBIIsET 3 Oaia.

MakcuManbHblii O0ann 3a BeinosiHeHHE paboTel — 31. Ha ocHoBe Oaiuios,



BBICTaBJICHHBIX 32 BBINOJHEHUE BCEX 3aJaHU padOThl, MOJCUUTHIBAECTCS
NEPBUYHBIA Oal, KOTOPBIA MEPEBOAMUTCS B OTMETKY MO MATUOAUIBHOW IIKaje
(Tabnmma 2).
IIpoBepounasi pabora
10 TeMaM «3aKOHOMEPHOCTH HACJIeI0BAHUSA NPU3HAKOB», «3aKOHOMEPHOCTH
H3MEHYUBOCTH», «CesleKIUsA pAaCTeHH, ;)KHBOTHBIX H MUKPOOPTraHU3MOB

IIpu evinoanenuu 3ad0anuiit No2—Nel3 c ev1t00pom omeema u3 npedioHceHHbIX
6apUAHMOB 8blDepume ePHbLIL U OMMembme e20 8 Keao, pLohuxe

i : Ynanenue
2.Kakoii MmeTOox U3y4eHUst JTANCHH]
HACJIEJICTBEHHOCTH MPEACTABJIEH HA € i
? A Z REE
pucyHKe’ Z < :J/// et
o IIrnnena c 6enoro ueetxa
|:| a) FI/I6pI/IJIOJIOFI/I‘{€CKI/II/I MonafaeT Ha pEIILLA cbncncrolaoro
[] 0) TOMyJSIMOHHO-BUIOBOM '
METO
[] B) IMTOTCHCTUYCCKUI

MaxkcumanbHbIi Oasl daxTrueckuit 6ani E

3. COBOKYIIHOCTH T€HOB B TalJIOWIHOM Ha0ope XpoMOCOM Ha3bIBaeTCsl
[ ] a)renorumom
[ ] ©)renoMoM
[1  B) rerodonmom
Makcumanbhbiii | 1 dakTruecKuii 6amt
Oamn




o JKeaTsle 3eJiIeHhule
4. Kakumu cBOMCTBA 00J1a1a10T POAUTEIbLCKHE 0CO0H, cemena cemena

H300pakeHHbIC HA PUCYHKe o1 OykBoi A?
a) COJICPXKUT pa3HbIC aJJICIbHBIC TCHBI, l {

- o0OpasyeT JBa TUIA raMeT U JaeT m m
pacIieIICHHE TP CKPEIUBAHHH C ’\";;‘_;gj
AQHAJIOTUYHOM 1O TEHOTUITY 0COOBIO f

[ 1 ©)comepXuT OJJMHAKOBBIEC aJlJIeJIbHbIC
T'€HbI, 00pa3yeT OJUH THII TaMET U He JaeT
pacIeruIeHNs P CKPEIMBAHUH C
aHAJIOTUYHOHN TI0 TEHOTHUITY OCOOBIO

[1  B) comepur omuHaKOBEIE aeIbHBIE
TeHbI, 00pa3yeT OJIMH THII TAMET U JaeT

pacuierieHus MPU CKPEIIMBAHUHU C
AHAJIOTUYHOM IO TEHOTHITY OCOOBIO

poanTenn

MakcuMaibHBIN 1 | ®akTuueckuii
Oasut oat

rubpuaHoe DOTOMCTBO

5. Bropoii 3akoH MeH/1esisi HA3bIBAETCH 3aKOHOM
[ ] a) pacuieruieHus IpU3HAKOB
[ ] ©6)«4uCTOTHI raMeT» U eIUHO00pa3us
THOPHUIOB TIEPBOTO IMOKOJICHUS
[1 B) pacmennesus u He3aBHCUMOTO
KOMOWHHUPOBAHHMS IIPU3HAKOB

MaxkcumanbHbli 6an daktuueckuii 6am1 :\

6.IlosiBIeHHEe TOTOMCTBA C PeNEeCCMBHLIMH NMPH3HAKAMH OT POAUTENeH ¢
AOMHMHAHTHBIMHU MPU3HAKAMH 00bSICHAETCS
[ ] a)reTepo3uroTHOCTHIO pOaUTEICH
[ ] 0)mMoauduKarmoOHHON N3MEHYMBOCTHIO TIOTOMCTBA
[ ] B) HemoaHBIM HTOMHUHHPOBAHHEM
Makcumanbhbiii | 1 dakTHuecKuii 6amt
Oan

7. Koin4ecTBO MOJIOBBIX XpOMOCOM B M0JIOBOM KJIETKE YeJiOBeKa:

] a)2
[ ] 0)4
[1 )1
MaxkcuMalIbLHBIN 1 dakTrHuecKkui 0asI
oain

8. IIpu X-cuenieHHOM pelecCHBHOM THIIe HACJIEIOBAHUS OTell MepeaaeT
CBOM I'eH
] a) BCEM JI0UepsIM



[] 0) BCEM CHIHOBBSIM
[ ]  B) momosuHe nouepei

MakcumaibsHbli 6amn dakTryecKuii 0amn |:|

9. MonnpukannoHHasi U3MEHYHBOCTH
[ ] a) HocuT nmpucnocoOUTENbHBIA MAaCCOBBIN XapaKkTep W HACIEIYETCsI
[ ] ©) sBaserca MaTepHalioM [JIsi €CTeCTBEHHOIO U HCKYCCTBEHHOTO

otbopa
[] B) HOCUT IIPUCIIOCOOUTENIBHBIN XapaKTep U HE HACIEAYETCs
MakcuMabHbIN 1 dakTryeckui 6amn
Oat

11. Hopma peakuum — 310

[ ] a)HacnemoBaHHWE KOJUYECTBEHHBIX MMPU3HAKOB
[ 1 ©0)npenenbt MoAUpUKAITMOHHON U3MEHYMBOCTH
[1] B) HACJICJIOBAHUE KaUYE€CTBEHHBIX MPU3HAKOB
MakcuMaJIbHbIN 1 dakTryeckuii 6amn
Oat

13. Mexay THnaMu MyTauMid M WX BJIHMSHUEM Ha KU3HeAESITeJIbHOCTH
OpPraHM3Ma, yKa3aHHbIMHU B CTOJIONAX NMPUBEIEHHON HUXKe TA0IUIbI, UMeeTCs
onpeaeaénHas cBs3b. Kakoe nmoHsirue cjieayer BIUCAaTh HA MeCTO NMPONMycKa B
TOM TabHUIe?

MyTaunu BiusinMe HA )KU3HEAEATEbHOCTh OPraHUu3Ma
JletanbpHbie [TpuBoasT K TMOEN OpraHu3Ma
...... IIpu omnpeneneHHBIX YCIOBUSAX HE BIUAKT Ha
OpraHu3M

[ ] a)HelTpaabHbIC
[] ©)none3Hsie
[ 1 B)Bpemnsie

MaxkcumanbHbIi 6ani daktuueckuii 6am1 |:|

Ilpu svinoanenuu 3a0anusn NeNe 15-17 evibepume mpu eepHvix ymeeprcoeHus
u ommemopme ux 6 Kea()p uKe

15.B pe3yabTaTe ceJIeKIMOHHON padoThI MOJY4Yal0T HOBBIE ...

[] 1) Bums

(] 2) mnomynsanuu
[ 1 3) mnopons

1 4) copra

[] 5) mTamMmbl

MakcumainpHbIi 6amr dakTruecKuii 0amn I:l



16.0Tiin4uTEeIBbHbIC 0COOCHHOCTH aHAJTIM3MPYIOLEro CKpelMBaHHS:

[] 1) 3anwch aHATU3UPYIOIIETO CKPEeIUBaHMsI — Aa X aa

[] 2) cnocoOCTBYeT YCTAHOBIICHUIO T€HOTUIIA M (DEHOTUTIA OCOOH

[1 3) cmocoGeTBYET yCTaHOBIEHMIO TEHOTHITA OCOOH C
JOMHUHAHTHBIM TIPU3HAKOM M BBISIBJICHUS CIICTITICHUS T€HOB

[1 4) mnoromcTBy F1 MOXXHO CYAHMTBH O KOJIMYECTBE THIIOB raMeT
MCCIIElyeMOTO TeHOTHIIA

[] 5) Tum B3auMoeHCTBHS I'€HOB, IPH KOTOPOM OJIHA T1apa ajuieie
MOJKET YTHEeTaTh MPOSBICHUE IPYTOM

MaxkcuMaJibHBIA O0aI 2 dakTuyeckuii 0an

Ilpu evinoanenuu 3a0anusn NeNel8-19ua ycmanosenenue coomeemcmeus
nO3UYUIl, NPEOCMABIEHHBIX 8 O8YX MHOMCECHBAX, 6blOEpUNEe 6ePHbIE OMEENbl U
3anuwiume ¢ maoAuuy

18. YcTaHoBUTE COOTBETCTBHE MY 3aKOHOMEPHOCTSAMH HACIIECTBEHHOCTH
(1-5) u ux nuromornueckumu ocHoBamMu(A-I")

1. IIpaBuio eguHOOOpa3usi THOPUIOB MEPBOTO MOKOICHHUS

2. 3aKOH paclleIUIeHus

3. 3aKOH HE3aBHCHUMOT'O PAaCXOKICHHSI IPU3HAKOB

4. 'mnore3a YMCTOTHI TaMET

5. 3aKOH CLEIUIEHHOT0 Hace10BaHUs
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Makcumanbnslil 6amn | 2 dakTrueckuii 6amn E

19. CooTHecHuTe OPraHu3Mbl, H300paskeHHbIe HA pucyHKax (1-7) ¢ HabopoM ux
MOJIOBBIX XpoMocoMm (A-b)

A) KEHCKUH MOJI SIBISIETCS TOMOTaMETHBIN

b) My»cKoii moJ1 roMOraMeTHbIN




OTBeT:

MaxkcuMaJibHBIA OaI 2 dakTyeckuii 0an

Ilpu evinoanenuu 3a0anusn Ne22 na npumenenue 0u0102udecKux 3 HAHUIL 011
peutenus nPpaKmu4ecKux 3a0au3anuuiume omeem u NOACHUMe €20

22. T'ubpupa TputhKaie ObUI TMOJYYEH MyTeM CKPEHIMBaHUS TETParuIOuIHOU
NIIEHUIBI (4N) ¢ AUTUIOUTHON poXbI0 (2N). OnpeaenuTe KOJIMI4eCTBO XpOMOCOM B
reHOTUIIe TPUTHUKANe, ecu y nueHunsl 2N=14 u y pxu 2n=14. Ilocne causinus
ramMeT MIIEHULbl U PXHU TOJy4YeH cTepuibHbIA TuOpua. Kak mnpeomoneBaetcs
oecruioue rudpuaa TpuTHKae?
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