MyununuunansHoe 610keTHOe 061meo0pa3oBaTe/ibHOE yUpeKIeHHe
ruMHa3ug Ne 2

PACCMOTPEHO COI'JJACOBAHO

Ha 3acemanud MO 3aMeCTHUTEITh
nporokon Ne 1 mupekTopa o YBP

JLT. 3e10an0Ba

oT «28» aBrycra 2023 r. oT » aBrycra 2023 r.
pgzgmnem, MO N.B. Cepmok

Pa6ouas nporpaMma y4eGHOro Kypca
o 6uonorun

o 10A, 106 xnacea
(6a30Bblit ypoBeHB)

CocTaBurens:
Psa6oBa E.B.
VuebHs1i rog 2023-2024




Yueonslii roa: 2023-2024

Oopa3oBaresibHasA 00J1aCTh: €CTECTBCHHOHAYYHBIC MPEIMETHI

IIpeamer: 6uonorus

Yuebnbiii kypc: «O6mras 6uosorus. 10 kiracey» (6a30BbIiA YPOBEHB)

Kaacc: 10A, 10b

IIporpamma: ®denepanbHas pabodas mporpamma cpeaHero oomero oOpa3zoBaHus 1o mnpeamety «buomnorus» (6azoBeiii ypoBeHs) s 10-11 kimaccos
00pa3oBarelbHBIX OpraHu3aluil (yrBepixkaeHa nprukazom Munnpocsemenust Poccun ot 23. 11. 2022 Ne 1014)

KosinyecTBO yacoB Ha uzyuyeHue Kypca «Oomas omosorus. 10 kiaace»: B rog — 34 yaca, 1 yac B Henemto

CocraButenb: Psb6osa E. B.

IHosicHUTEAbLHAA 3alIHCKA

PaGouass mporpamma 1o npeamery «buonorus» s oOydarommxcs 10-x kiaccoB (6a3oBbiii ypoBeHb) MBOVY rumnaszum Ne 2 HampaBiieHa Ha
peanuzanuio TpedoBanuit ®I'OC COO, yrBepxkaeHHas npukazoM Munnpocsemenus ot 17.05.2012 r. Ne 413 «O06 yTBep>kI€HUHU U BBEJICHUU B ICUCTBHUE
denepanbHOro 00pa3oBaTENBHOIO CTaHIApTa CPeAHEro obero oopasoBanus» (B peaakiuu npukaza Munmnpocseuienus Poccun ot 12.08.2022 r. Ne 732).
Hacrosimast pabouasi mporpamMmma cocrtaBiieHa Ha ocHOBe DenepaibHOW paboueld MporpaMMbl MO OHOJIOTHH 0a30BOTO YPOBHS, a TaK K€ C y4eTOM
®denepanbHOI paboueil mporpaMMbl BOCIIMTAaHUS, HHCTPYKTHBHO-MeToandeckoro nucbMa AY JIITO XMAO-FOrpsl «MTHCTUTYT pa3BUTHs 00pa3oBaHUs» 00
OpraHu3anu o0pa3oBaTeIbHON NEATENbHOCTH B 00I€00pa30oBaTeIbHON NEATENbHOCTH B 0011e00pa30oBaTeNbHBIX OpraHu3alusx XaHTbl-MaHCHIICKOro
aBTOHOMHOTO okpyra — lOrpsl B 2023-2024 yue6HOM roay.

Peanuzanus mporpammsl, mpeamnojaraeT AeATeIbHOCTHBIM MOJIXOJ Kak BEAYIIMH MPUHIMII OpraHU3allMM YpOKa M Pa3BUTHUS HHTEIUIEKTYalbHOIO
NOTEHLIMAala TMMHA3UCTOB.

[Ipu pa3paboTke nporpaMmsl 1o OMOJOTUN TEOPETUUECKYIO OCHOBY JUIsl ONpEAENeHUs MOAX010B K (POPMUPOBAHUIO COJIEpKaHUs y4eOHOTo MpeaMeTa
«buonorus» cocraBunu: koHuenrtyaiabHble nojoxeHus PIOC COO o B3auMOOOYCIOBICHHOCTH LEJeH, COJEpXKaHMs, pe3yJIbTaTOB OOyUYEHHS WU
TpeOOBaHUI K YpOBHIO MOJATOTOBKM BBITYCKHUKOB, MOJOXKEHHUS 00 OOUIMX HENsAX W MPUHIUIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE CHCTEMBbI
cpeanero obuiero obpasosanus B Poccuiickoit deaepannu, a Takke MOJOKEHUS O crienu(puke OMONOTUY, e€ 3HAYCHUH B MO3HAHUU KUBOW HPUPOJBI U
o0ecrevyeHnH CyIecTBOBaHUS YeloBeueckoro oodmectra. CorinacHO Ha3BaHHBIM IOJIOKEHUSM, OTIpeIeTIeHbl OCHOBHbBIE (YHKIIMU MTPOrPaMMBbI O OHOJIOTUI
U €€ CTpyKTypa.

[Tporpamma mo Ouonoruu Aa€r MpelCcTaBICHHE O LENiX, 00 oOumiell crpareruud OOy4deHMs, BOCIMTAHMS M Pa3BUTHUsI OOydaloIIUXCS CpelCTBaMU
yuebHoro mnpeamera «buonorus», ompenenser o0s3aTenbHOE IMPEIMETHOE COAEp)KAaHUE, €ro CTPYKTYpY, paclpelelieHHe IO pasjienaM U TeMau,
PEKOMEHAYEMYIO TOCJIEI0BAaTEIbHOCTh HM3y4eHUs y4yeOHOro Marepuaja ¢ Y4ETOM MEXNPEIMETHBIX UM BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKH
00pa30BaTeNbLHOTO MPOoIiecca, BO3PACTHBIX OCOOCHHOCTEN 00yJarOIIXCsl.

B nporpamme mo OuoONOTMHM TakK€ YUWUTHIBAIOTCA TPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METAlpeIMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOyyeHuss B (pOPMUPOBAHMHM OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHON AEATENbHOCTH/Y4eOHBIX NEHCTBUN OOYUYAIOMIMXCS MO OCBOCHHUIO COAEPIKaHUS
OMOJIOTHYECKOTO 00pa30BaHUs.
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B nporpamme mo 6monoruu (10 xmacc, 6a30BbIi ypOBEHB) pealn30BaH MPHUHIIUI MPEEMCTBEHHOCTH B M3yYEHUH OHWOJIOTHH, OjIarogaps 4yemMy B HEl
IPOCMATPUBAETCSl HANPABICHHOCTh HA pa3BUTHE 3HAHWM, CBA3aHHBIX C (OPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, LIEHHOCTHBIX
OpPHUEHTAIUI JTMYHOCTH, YKOJIOTHUECKOTO MBIIICHHS, TIPEACTABICHUI O 3I0pOBOM 00pa3e >KU3HU U OEpeKHBIM OTHOLICHHUEM K OKpPYKAIOIIEH MPUPOIHOM
cpeze. IloaTomy Hapsay ¢ uzydyeHueM oOIIEeOMOIOrHYECKUX TEOPUH, a TaKKe 3HAHUN O CTPOEHHMHM >KUBBIX CHCTEM Pa3HOI'O PaHIa M CYLUIHOCTH OCHOBHBIX
IPOTEKAIOIMX B HUX IPOLIECCOB B IIPOrpaMMe IO OMOJIOIMM YAEJIEHO BHUMAaHHE MCIIOJIb30BAHMIO IOJYYEHHBIX 3HAHUN B IIOBCEJIHEBHOM KU3HU AJIS
pelIeHNs NPUKIAJHBIX 3a7ad, B TOM 4HCIE: NPOPUIAKTUKM HACIEACTBEHHBIX 3a00JI€BaHUI 4YeJIOBEKA, MEJUKO-T€HETUYECKOIO KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJOTHUYECKH 11€IECO00Pa3HOr0 MOBEJCHUS B OKPYXKAIOIIEH MPUPOTHON cpesie, aHaIn3a BIUAHUS XO35MCTBEHHON NEATETFHOCTH YellOBEeKa
Ha COCTOSHUE HIPUPOAHBIX U HCKYCCTBEHHBIX SKOCHUCTEM. YCHJIEHHE BHMMAHHUS K INPHUKIAIHON HampaBieHHOCTH ydeOHoro mnpenmera «buosorus»
IPOJUKTOBAHO HEOOXOJMMOCTBIO 00eCTieueH s YCIOBHIA ISl PEIICHUs OJTHOM M3 aKTYaIbHBIX 33/1a4 HIKOJIBLHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpast
npeznonaraetT GopMUpPOBaHUE Yy 00yUarOIIUXCsI CIOCOOHOCTH alalTUPOBATHCS K M3MEHEHUSM IMHAMUYHO Pa3BUBAOLIETOCS COBPEMEHHOTO MUpA.

Buonorus Ha ypoBHE cpeanero o0miero o0pa3oBaHus 3aHUMaeT BakHoe MecTo. OHa obecrieunBaeT (POPMUPOBAHHE Y O0YUAIOIIUXCS TPEICTABICHUN O
Hay4YHOI KapTHHE MHpa, paciiupsieT U o0oO0IIaeT 3HaHUSA O JKUBOM Ipupoje, e€ OTIMYUTENbHBIX NPU3HAKaX — YPOBHEBOM OpraHM3allid U 3BOJIOLNH,
CO3/1a€T yCIOBHS UIS: TIO3HAHUS 3aKOHOB JKUBOW MPUPOBI, POpMUpOBaHUS (PYHKIIMOHAIBHOW IPaMOTHOCTH, HABBIKOB 37I0POBOTO M Oe30macHOro odpasa
YKU3HU, 3KOJIOTUYECKOTO MBIIIJICHNS], IEHHOCTHOTO OTHOILEHUS K KUBOU IIPUPOJIE U YETIOBEKY.

Bonpmoe 3HaueHne OHOJIOTHSI UMEET TaKXKe JUIsl pEIIeHUs] BOCIIUTATEIBHBIX M Pa3BUBAIONIMX 33134 CPeAHEro oOmiero oOpa3oBaHus, COLUAIN3AIIH
oOyyarommuxcs. M3yuenue 6uonorun odecrednBaeT yciuoBus sl OpMUPOBAHUS MHTEIICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX U HH(POPMALIMOHHBIX HABBIKOB,
3CTETHUYECKOHN KYNbTYpPbI, CIOCOOCTBYET MHTErpallii OMOJIOTMYECKUX 3HAHUU C MPEACTABICHUSIMU U3 APYTUX YU4eOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH,
XUMUU U reorpadpuu. Ha3BaHHbIE MOJIOKEHHS O MpeaHa3HaueHUH yyeOHoro mpeamera «bHoorus» cOCTaBWIIM OCHOBY JUISL OMpeAETeHUs MOIXO0JI0B K
0TOOpY U CTPYKTYPUPOBAHUIO €T0 COACPHKAHMSI, IPEACTABICHHOTO B IPOrpaMMe Mo OHMOJIOTHH.

OT100p conepxxanust yueOHoro npenmera «bronorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH € MO3ULUI KyJIbTYpOCOOOPa3HOI0 MOJX0/1a, B COOTBETCTBUU C
KOTOPBIM 00ydYaroIuecs TOJIKHBI OCBOMTH 3HAHMS M YMEHMsI, 3HAaUUMBbIe 1711 (hOpMUpOBaHMs O0ILEH KyJIbTYphl, ONPEIEIIolne aJeKBaTHOE MOBEACHHE
YeJIoBeKa B OKpYXarolllel MpUpoAHOM cpelie, BOCTpeOOBaHHbIE B IOBCEAHEBHOM JKM3HU M MPAKTHUECKOW JesaTrenbHocTH. Ocoboe MecTo B 3TOH cucteme
3HAHWUW 3aHUMAIOT JIEMEHTHI COJIEP’KaHusl, KOTOPBIE CIyKaT OCHOBOM ISl (POPMUPOBAHMSI IPEICTABICHUI O COBPEMEHHON €CTECTBEHHOHAYYHON KapTHUHE
MHpa ¥ LIEHHOCTHBIX OPUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3aIMH OMOJIOrHYECKOro 00pa3oBaHMs.

CTpyKTypHpOBaHHE COJAEpKaHUS y4eOHOro MaTepuana B Mporpamme Mo OMOJIOTUH OCYIIECTBIEHO C Y4ETOM MPUOPUTETHOTO 3HAYEHHs 3HAHUN 00
OTJIMYUTENBHBIX OCOOCHHOCTAX JKUBOW MPUPOABL, O €€ YPOBHEBOM OpraHM3allMU U IBOJIOIUH. B COOTBETCTBUM € 3THM B CTPYKType y4eOHOTro mpeamera
«buonorusi» BbAENEHBI CIEAYIOUINE cojaep)KaTeiabHble JUHUM: «buonorus kak Hayka. Meroasl HaydyHOro mosHaHus», «Kierka kak Ouosormyeckas
cucreMay, «OpraHusM Kak OMOJIOTHYECKasi CHCTEMAY.

Heasb nzyuenus yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE — OBIJIEHHE OOYYAIOUUMHCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIMOHAIBHOM
OpraHM3aIMH KUBBIX CUCTEM PA3HOI'0 paHra M MpUOOpEeTeHne YMEHUN UCII0Ib30BaTh 3TU 3HAHUS JJIsl TPAMOTHBIX JEHCTBHUI B OTHOIIEHUH OOBEKTOB KUBOM
IPUPOIBI M PEILICHUS PA3UYHBIX )KU3HEHHBIX MTPOOIIEM.



JlocTmwkenue 1enu u3ydeHus yueonoro npenmera «buonorus» Ha 6a30BOM ypoBHE 00€CIIEUMBACTCS PELICHUEM CIEIYIOIINX 3a1a4:
® OCBOCHHE OOYYaIOUIMMHCSA CHCTEMbl 3HAHUN O OMOJOIMUYECKHX TEOpUAX, YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, T'MIIOTe3aX, IPaBUIIAX, CIyKalluX
OCHOBOH U (DOPMHUPOBAHHUS TPEACTABICHUN O €CTECTBEHHO-HAYYHOH KapTHHE MHpa, O METOJaX HAay4YHOrO TO3HaHUS, CTPOCHWH, MHOTO0OpasuH U
0COOEHHOCTSIX KMBBIX CUCTEM PAa3HOTO YPOBHs OpraHU3allii, BBLAAIOMUXCSA OTKPBITUAX U COBPEMEHHBIX UCCIIEI0BAaHUSX B OMOJIOTHH;
e (opmupoBaHUE y 00yJarOMUXCS MTO3HABATENBHBIX, HHTEIUICKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH B Mpollecce aHaiu3a AAHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMHM HAYYHBIX B3IJIAJ0B, UAEH U ITOX0I0B K U3YUEHUIO KHUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3aluy;
e CTaHOBJIEHHE y OOyyaromuxcs oOmen KyabTypbl, (PyHKIIMOHAIBHONW I'PAMOTHOCTH, Pa3BUTHE YMEHUI OOBSACHATH U OLICHUBATh SIBJICHHS OKPYKAIOLIETO
MUpa >KUBOM MPUPO/IbI HA OCHOBAHUM 3HAHUH U OIBITA, MOJIYyYEHHBIX [TPU U3Y4E€HUHN OUOJIOTHH;
e (¢opmupoBaHre y 0OydYAIONIMXCS YMEHHH WIUTIOCTPUPOBATH 3HAUCHHE OMOJOTHMYECKUX 3HAHUHN B NMPAKTHYECKOW NESATEIHLHOCTH YEIIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUil;
e BOCHUTAHHE YOSXKIEHHOCTH B BO3MOYKHOCTH IO3HAHMS UYEIOBEKOM >KHBOM MPHUPOJIbI, HEOOXOAUMOCTH OEpEeKHOr0 OTHOIIEHUS K Hel, coOmroieHus
THUUYECKUX HOPM IIPH MIPOBEAECHUHU OMOJOTHUECKUX UCCIIET0BaHMIA;
® OCO3HAHWE IICHHOCTH OMOJIOTHYECKUX 3HAHUH JUIS TOBBIIIEHUS YPOBHS SKOJIOTHUYECKON KYIBTYPHI, U (GOPMUPOBAHHUS HAYYHOTO MUPOBO33PEHHS;
® [PUMEHEHHE NPUOOPETEHHBIX 3HAHUNM M YMEHUN B IOBCEJHEBHOM >KU3HM JUJISl OLIEHKHM IIOCJIEICTBUI CBOEHW JEATEIBHOCTH 110 OTHOIICHUIO K
OKpY’Kalollel cpezie, COOCTBEHHOMY 310pOBbI0, 000CHOBAaHUE U COOIIIOJIEHHE MEP NPOPHIAKTUKY 3a00JI€BaHUI.

B cucreme cpennero obuiero odpazoBanus «buonorus», uzyuyaemas Ha 6a30BOM YpOBHE, SIBIIsieTCS 0043aTeNbHBIM Y4€OHBIM PEIMETOM, BXOISALINM B
COCTaB IIpeIMETHON 00J1acT «ECTeCTBEHHOHAYUYHBIE TTPEIMETHI».

MecTo yueOHOr0 nmpeaMera 6M0JI0TMH B Y4eOHOM IJIaHe.
Ha u3yuenue xypca «buonorus» B 10 kiacce BoizieneH 1 yac yueOHoOH HeienbHOM Harpy3ku, 34 yaca B rof.
Pexxum 3ansTHS — YpOKU IPOBOASATCS B | CMEHY, 1IecTUHEBHAs yueOHas Heaesl.
@®opMbl opraHuzanuu yuyeOHoM aedrenbHOcTH 1Mo nmoAaroroBke k ['MA oroOpaxens! B paboueil mporpamme B pasnene Ne3 «KanennapHo-remaTHyeckoe
TJIAaHUPOBAHUEY (ACSITENHHOCTD YUAIIUXCS Ha YPOKE).



YueOHO-MeTOANYECKOE 00ecTIeueHne 06p330BaTeJ'IbHOF0 nmpouecca
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(s 10-11 KJIACCOB
00pa3oBaTeNbHBIX OpPTraHU3alNN). —
M.: MHCTUTYT CTpaTeruu pa3BUTHS

oOpazoBanus, 2023.

buonorus. 10-i KJ1acc
(6azoBbIi ypoBenb) / B. B.
Ilaceunuk, A. A. KameHnckuii,
A. M. PybuoB. - M.
[Ipoceemenue, 2023.

buonorus. 10—11 KJIACCHI.
bazoBeiii  ypoBeHb. IloypouHsble
pa3paboTku.: yued. mocobue s
obmmeoOpazoBat. opranu3anuii / B.
B. Ilaceunuk, I'. I'. IlIBemos, T. M.
EpumoBa. — M.: Ilpocsemienue,

2023

bubmnoreka IIOK

e https://myschool.edu.ru/

e https://lesson.academy-
content.myschool.edu.ru/06/05



https://myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05

Paznea |. Conep:kanue yueOHOro npeamera (Kypca)

Tema 1. buonozus Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOIIECTBEHHBIMH, TEXHHYECKUMHU U JPYTUMHU €CTECTBEHHBIMH HayKamMu, QUIOCO(HEH, ITHKOWU, ICTETUKONH U
npaBoM. Posb 6uosoruu B popMUpPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI Mupa. Crucrtema OMOJIOrHYeCKUX HaYK.

MeTobl MO3HAHUS KUBOUW MPUPOJBI (HAOIIOIEHUE, SKCIIEPUMEHT, OMUCAHKE, U3MEPEHUE, KIAcCCU(PUKAIMs, MOJICTHPOBAHUE, CTATUCTHYECKAss 00paboTKa
JTAHHBIX ).

JemoncTpanuu:

Hoptpetwt: Y. Hapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabauiel U cxeMbl: «MeTo bl TO3HAHUS )KUBOW TPUPOIBI.

JlaGopaTopHblie U IPaKTUYECKHE PabOTHI:

[TpakTrueckas pabota Ne 1. «Vcronp30BaHUE pa3TUYHBIX METOJIOB MPU U3YUYEHUU OHOJIOTHYECKUX O0BHEKTOBY.

Tema 2. Kugvie cucmemul u ux opeanu3ayusi.

JKuBblie cucteMbl (OHOCHUCTEMBI) KaK MpeaMeT u3ydeHus ouonaoruu. OTianure )XKUBBIX CUCTEM OT HEOPraHUYECKOM MPUPO/IBL.

CBolicTBa OMOCHCTEM M HX pa3HOOOpaszue. YPOBHU OpraHHU3aIli OMOCHCTEM: MOJICKYJISIPHBIN, KIIETOUHBIM, TKAHEBBIN, OPraHU3MEHHBIH, MTOMYIISIITHOHHO-
BUJIOBOM, D9KOCHUCTEMHBIN (OHOTe0IeHOTUYECKHU ), Onoc]epHBIii.

JleMoHCTpauu:

Tabauirel U cxeMbl: «OCHOBHBIC TPU3HAKHU KU3HIY, «YPOBHHU OpTraHU3AIIUU KUBON TPUPOIBD.

O6opynosanue: Moaens Monekybl JJHK.

Tema 3. Xumuueckuii cocmae u cmpoeHue Kiemku.

XUMHYECKUH COCTAB KJIETKU. XUMHUUECKHUE DJIEMEHTHI: MAaKPOAJIEMEHTHI, MUKPOAJIEMEHTHI. Boia 1 MUHEpaTbHBIE BEIIECTRA.

OYHKIMH BOJbI U MUHEPAIbHBIX BElIeCTB B KieTke. [loanep:xanne ocMOTHYECKOTro OaaHca.

benku. CoctaB u cTpoeHne OEIKOB. AMUHOKHCIOTBI — MOHOMEpHI OenkoB. HezameHuMbIE W 3aMEHUMBIE aMUHOKHUCIOTHI. AMHUHOKHUCIOTHBIM COCTaB.
YpoBHH CTPYKTYypbl O€IKOBOM MOJIEKYJbl (TepBUYHAS, BTOPHYHAs, TPETUYHAS W YETBEPTUYHAS CTPYKTypa). XHUMHUECKHE CBOICTBa OEIKOB.
buonornueckune QpyHKIMN OCIIKOB.

®epMeHTHI — Ononornyeckue katanuzaropel. CTpoeHue (epMeHTa: akTUBHBIN LIEHTp, cyOcTpaTHas cnenuduaHoctb. Kodepmentsl. Buramunbl. OTinnuus
(hepMEHTOB OT HEOPTAHMUYECKUX KaTaIH3aTOPOB.

YrneBoapl: MOHOcaxapuasl (TIFOKO3a, prbo3a M 1e30KCHpr003a), Jucaxapuabl (caxaposa, JaKkTo3a) W MOoJHcaxapuabl (Kpaxmal, TJIMKOTeH, IEeJUTHII03a).
buonornueckne QyHKITMN yriIeBOIOB.

Jlunuaer: Tpuriunepuabl, hocoaunuasl, crepounsl. I'uapodunbHo-THIAPOHOOHBIE CBOMCTBa. bruonornyeckue ¢GyHkiuu munuaoB. CpaBHEHUE YTIIEBOJIOB,
OCJIKOB U JIMITHJIOB KaK NCTOYHUKOB YHEPTHUHU.

Hyxneunossie kucnotsl: IHK n PHK. Hykieotnast — MmoHOMepbI HYKIIeMHOBBIX kuca0T. Ctpoenne u pynkuuu JIHK. Ctpoenne n pynxmun PHK. Buast
PHK. AT®: ctpoenune u GpyHKIHH.

[uronorus — Hayka o kietke. Knerounas Teopust — mpuMep B3auMOICHCTBUS UACH U (DaKTOB B HAYYHOM MMO3HAHUU. MeTOIbI H3yUeHUS KICTKH.
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Knerka xak nenoctnas sxuBast cucrema. OO0muye Npru3Haky KIETOK: 3aMKHYTast HapykHasi MemOpana, mosnexyisl JIHK kak renernueckuii anmapar, cuctema
cuHTe3a Oenka.

Tumbl KIE€TOK: dyKapuoTHyecKkass M MpokapuoThueckas. OCOOCHHOCTH CTPOCHHUSI MpOKapuOTHYecKod KieTku. Knerounas ctenka Oakrtepuii. CtpoenHue
JYKapUOTHIECKOM KIETKH. OCHOBHBIC OTIMYHS PACTUTEILHOM, )KUBOTHON M TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAs CTeHKA, IIMKOKAIHUKC, uX (yHkuuu. [Tnasmarudeckas memOpana, e€ cBoiicTBa U ¢pyHkuuu. L{utoruasma
u e€¢ opranoujsl. OnHomeMOpanHble opraHouab! kinerku: OIIC, anmapar ['osbmpku, im3ocomsl. IlonyaBTOHOMHBIE OpraHOM/IbI KJIETKH: MUTOXOHIPUH,
riactuabl. [Iporcxoxxaenne MUTOXOHIpUN U mactua. Buasl mnactun. HememOpanHuble opraHOUabl KIETKH: PHOOCOMBI, KIETOYHBIN IIEHTpP, HEHTPHOIH,
PECHUYKH, KTIyTUKU. DyHKINN OPraHOUAOB KIETKU. BKitoueHus.

SAnpo — peryasTopHbIi LeHTp KieTku. CTpoeHue siyipa: saepHas 000I04Ka, KaproIuia3Ma, XpOMaTHH, SIIPHIIIKO. XPOMOCOMBI.

TpaHcIIOpT BELIECTB B KIIETKE.

JemoHcTpanuu:

[optpertsl: A. JleBenryk, P. I'yk, T. lllann, M. IlIneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknusn, K. M. bap.

/lnarpammbl: «Pacnpeenenre XUMMUECKUX 3JIEMEHTOB B HEXXUBOW MpUpoie», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B KUBOU PUPOAEY.

Tabmuubl u cxemsl: «Ilepuoanueckas TabiaMIa XUMHUYECKUX 3JEMEHTOB», «CTpoeHHe MOJeKyibl BoAb», «buocunTe3 Oenka», «CTpoeHHE MOJIEKYIIbI
Oenka», «Ctpoenue (epmentay, «Hykinennossle kucinorsl. JHK», «Ctpoenune monexkynsl AT®», «CtpoeHue sykapuoTHUECKON KieTku», «CTpoeHue
YKUBOTHOU KJIETKN», «CTpPOEHUE PACTUTEIBbHON KIIETKW», «CTpOEeHNE IPOKAPUOTUYECKON KIIETKW», « CTpOeHHUE AApa KIETKN», «YTJIEBOABD», «JIumuasn.
OO6opyoBaHKe: CBETOBOM MHMKPOCKON, OOOpYAOBaHME AJisi MPOBEACHMS HAONIONEHUN, U3MEPEHUH, 3KCIIEPUMEHTOB, MUKpOIpEnapaTbl pacTUTEIbHBIX,
KHUBOTHBIX U OAKTEPHATIBHBIX KIIETOK.

JlaGopaTopHbIe U IPAKTUYECKHE PAOOTHI:

JlaGopatopHas pabota Ne 1. «/3yueHne KaTaluTHYECKON aKTUBHOCTH (PepMEHTOB (Ha MPUMEpPE aMUiIa3bl WM KaTaja3bl)y.

JlaboparopHas pabota Ne 2. «3yueHue CTpOEHHUs KIJIETOK PAacCTEHH, KUBOTHBIX M OAaKTEpUd IMOJ MHUKPOCKOIIOM Ha TFOTOBBIX MHUKpOINpenaparax M HxX
OIMCAHUEY.

Tema 4. ZKuznedeamenvHocms Kiemku.

OOmMeH BelecTB, MM METa00IM3M. ACCUMHIISAIMS (TNTACTUYECKU OOMEH) M AMCCUMIIIALUS (PHEPreTHUeCKUil 0OMEeH) — IB€ CTOPOHBI €MHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHsI BEILIECTB M SHEPTHH B MOHUMAaHUU MeTaboI13Ma.

Tumnbl oOMeHa BenecTB: aBTOTPO(HBIN U reTepoTpodHbIid. Posib pepMeHTOB B 00MEHE BEIIECTB U MPEBPAIIEHUH SHEPTUH B KIIETKE.

®orocunrte3. CeroBasi U TeMHOBas ¢a3bl (poTtocuHTe3a. Peakuu dorocunTesa. DPpPpexkTuBHOCT, PoTocHHTE3a. 3HaUeHHe (HOTOCHHTE3a Ui JKU3HHU Ha
3emiie. Bausinue ycnoBuit cpenbl Ha POTOCHHTE3 U CLIOCOOBI MOBBIIIEHHUS €0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XeMOCHUHTE3UpYIOIIe 0akTepry. 3HaueHue XeMOCHHTE3a JUIs )KU3HH Ha 3eMJIe.

OHepreTuyecknii oOMeH B KieTke. PaciiernieHue BelecTB, BbIIEIECHHWE M aKKyMYyJIHMPOBAaHHE SHEPIHMM B KIETKE. DTalbl YHEPreTHYecKoro OOMEHa.
['mukonmus. bpoxkenue u ero Buabl. KucimoponHoe oxucieHue, uiau KieTtoyHoe abixaHue. OxucnutenbHoe (ochopunmpoBanue. DPPexkTUBHOCTH
HHEPreTHYECKOro OOMEHa.

Peakimun matpuunoro cuHTte3a. ['eHermueckas mHpopmarusa u JIHK. Peamuzamus renermdeckoit mHbopmamuu B KieTkKe. ['€HETHYECKHUU KO U €ro
cBoiicTBa. Tpanckpunuus — marpuunbiii cuare3 PHK. Tpancnsus — 6unocunres 6enka. Jransl TpaHcsun. Koaupoanue amuHokucnot. Posis pubocom B
OuocuHTe3e OenKa.
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Hexnerounsie ¢opmel xu3nu — Bupychl. Mcropus otkpbitTus BupycoB (/1. WM. UBanoBckuit). OcoOOEHHOCTH CTPOSHHS M JKU3HEHHOTO IMKJIAa BUPYCOB.
bakrepuodaru. bone3nu pacTeHuii, )KUBOTHBIX U Y€JIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nmmyHnonedunura yenoseka (BHUY) — Bo3oynurens CITN/a.
OOpaTHast TpaHCKPUTIIHS, peBepTa3a u uHTerpasa. IlpodunakTuka pacnpocTpaHeHHUsI BUPYCHBIX 3a00JIeBaHU.

JleMoHCTpamuu:

Hoptpetst: H. K. Konsuos, . . UBanosckuit, K. A. Tumupsizes.

Tabmuipl ¥ cxeMbl: «Tunbl muTanusy, «Metadboauzmy, «MHUTOXOHAPU», « IHEPTeTHUECKUN 00MeHy, «XioporacTy, «Dorocuntes», «Ctpoenue JTHK»,
«Ctpoenne u GyHKIIMOHHPOBaHKE TeHa», «CuHTe3 Oenkay, «['eHeTndeckuit komy», «Bupyce», «bakrepuodarn», «CTpoeHHEe U KU3HEHHBIA UK BUpYyca
CII1/a, 6axtepuodaray, «Pemmukamms JJHK».

Ob6opynoBanue: moaenu-ammnkanuu «Y apoenue JJHK u tpanckpunmsy, «brnocunres 6enkay, «CTpoeHue KIeTKN», Moaeb cTpykTypsl JJHK.

Tema 5. Pazmnosrcenue u uHOugUOyanvHoe pazeumue opeanu3Imos.

KiteTouHblii UK, WM KU3HEHHBIM UK KieTkd. MaTepdaza u muros. Ilpomecchl, nmporekarmmue B uHTepdasze. Perumkanus — peakiuss MaTpruaHOTO
cunte3a JIHK. Crpoenue xpomocom. XpOMOCOMHBIM Ha0op — KapuOTUN. JIMIJIOWOHBIA W TarIOMAHBI XPOMOCOMHBIE HAOOpBI. XpOMaTHBL.
utonornyeckne OCHOBBI pa3MHOKEHUS M UHIUBUIYATIbHOTO PA3BUTHSI OPTaHU3MOB.

Henenne knetku — muto3. Ctaguu muto3a. [Ipouecchl, npoucxoasiuyue Ha pa3HbIX CTAIUAX MUTO3a. BUOIOrnYecKuil CMbICT MUTO3a.

[Iporpammupyemasi TuO€Ib KJIETKH — aroITo3.

@opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecrosioe U MmojioBoe. Bupl Gecrnonoro pa3MHOXKEHUs: JeNeHUE HAJBOE, MOYKOBAHME OJHO- U MHOTOKJIETOYHBIX,
CIopoo0pa3oBaHue, BEreTaTUBHOE pa3MHOKeHHeE. VICKycCTBEHHOE KJIOHHPOBAHUE OPTraHU3MOB, €0 3HAYEHHE JIISl CENEKLIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIOIOrO.

Meiio3. Cragun Meio3a. IIponecchl, npoucxondue Ha craausx Menosa. [loBegenne xpomocoMm B Meio3ze. Kpoccunrosep. buonornueckuili cmpica U
3Ha4YCHHUE MEH03a.

l'ameTtorene3 — mporecc 00pa3oBaHUs TMOJOBBIX KJIETOK y XKUBOTHBIX. [10IOBBIE Kele3bl: CeMEHHUKH U SUYHUKU. OOpa3oBaHHE M pa3BUTHE TOJIOBBIX
KJIETOK — raMmeT (CIepMaTo30u, SHIEKIeTKa) — crepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHHS SIMIIEKJIETOK U CriepMaTo30ua0B. OMI00TBOPEHHE.
[TapTeHorenes.

NunuBuayanpHOe paszBuTHe (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (IMOpHOreHe3). JTambl YMOPHUOHATBLHOTO PAa3BUTHUSL Y MO3BOHOYHBIX JKHUBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3Butue. THMBI MOCTIMOPHUOHAIBLHOTO PAa3BUTHUS: TMPSAMOE, HENpsAMOe (JIMYMHOYHOE).
Brnusinue cpenpl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOICTBA.

Poct u pa3zButne pactenuii. OHTOTE€HE3 IIBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH, CTaJINU PA3BUTHSI.

JemoHncTpanuu:

Tabmumpl U cxembl: «DOpMbl  pa3MHOKEHUSI OPTraHU3MOBY», «J{BOMHOE OMJIOAOTBOPEHHE Yy IIBETKOBBIX pacTeHHiI», «BereratmBHOE pa3MHOKECHHE
pacteHuii», «/lenenue kinetku 6akTepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «Kierounsrii ukmy, «Permmukarmus JJHK», «Murtos3y,
«Meiio3», «lIpsmoe u HenpsiMoe pa3BUTHEY, «]'aMeTOreHe3 y MIIEKOIUTAIOIIUX U YeJI0BEKa», «OCHOBHBIE CTAUU OHTOI'€HE3A».

OO6opynoBaHue: MUKPOCKOT, MUKpompenapatsl «CrepMaTo30uasl MIICKOMUTAIONIETOY, <«SliflekneTka MiekonuTaromero», «KaprokwmHe3 B KIETKax
KOpEIIKa JIyKay, MarHuTHasi MOIeNb-anuinkaIus «/lenenue knetku», monens JIHK, Mmoaens MmetadazHoit XpOMOCOMBI.

JlaGopaTopHbIe U MPAaKTUYECKUE paOOTHI:

JlaGopaTtopHnas pabota Ne 3. «HaOmrogeHrne MuTo3a B KJIeTKaX KOHUMKA KOPEITKa JTyKa Ha TOTOBBIX MUKpOIIpenapaTax.
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JlaboparopHas pabota Ne 4. «M3y4deHue cTpOCHHUS MOJOBBIX KIETOK HAa TOTOBBIX MUKpOTIpErapaTrax.

Tema 6. Hacnedcmeennocms u u3smMeH4UBOCHb OP2AHUZMOB.

[Ipenmer w 3amaum TeHETUKH. VICTOpUS pa3BUTHUS TCHETUKH. PONIb IHUTONOTMH W SMOPHONOTHH B CTAaHOBICHUHM T'€HETUKH. BKIIan pOCCHUCKHX H
3apyOEKHBIX YYEHBIX B Pa3BUTHE TCHETUKU. METONbl TeHETUKH (THOPHIO0IOTHYECKUMA, IMUTOTCHETHUECKHH, MOJEKYISIPHO-TeHeTHYeCKuii). OCHOBHBIE
T€HETHUYECKHE MOHATHUSA. [ eHeTnuecKas CHMBOJIMKA, UCIIOJIb3YEMAs B CXEMAX CKPEUIMBAHUM.

3aKOHOMEPHOCTH HACJE0OBaHUs MPU3HAKOB, ycTaHOBJICHHbIE I'. MenaeneM. MoHOrHOpUIHOE CKpelMBaHue. 3aKOH €IuHOO0Opa3us TMOPUIOB TEPBOTO
nokosieHus. [IpaBuino JoMHUHUPOBaHMS. 3aKOH paclIeIieHus Mpu3HakoB. ['unores3a unctoTel ramet. [losiHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe CKpelmmBaHUE. 3aKOH HE3aBUCHUMOIO HACJEIOBaHUS IPU3HAKOB. lluToreHeTnyeckue OCHOBBI JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upyrolee ckperiuBanue. Vcnoap30BaHne aHATU3UPYIOLIEro CKPEIMBAHUS I ONPEIeTICHUsI TEHOTUIIA OCOOH.

CuemnneHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana mo cuemnjieHHOMY HaclieZJOBaHHIO T€HOB. HapylieHue cuersieHus TeHOB B pe3yibTare
KPOCCHHTIOBEpA.

XpoMOCOMHas TEOpHs HACIEICTBEHHOCTH. [ eHeTuuecKkue KapThl.

I'enetuka nona. XpoMoCOMHOE OmpeiesieHue moja. AyTOCOMBI U TMOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHbIe U reTeporaMeTHble opranu3mbl. HacnenoBanue
MIPU3HAKOB, CIEIIJICHHBIX C TTOJIOM.

HN3meHunBOCTh. Buabl M3MEHYMBOCTH: HEHACIECACTBEHHAs W HACIEICTBEHHAs. Poib cpeapl B HEHACIEACTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTHKA
MOAM(UKAIIMOHHOW M3MEHUYMBOCTU. BapuanuoHHBIA psaj U BapualmoHHas KpuBas. Hopma peaknum npusHaka. KojludecTBEHHbIE W KauyeCTBEHHBIC
MIPU3HAKU ¥ UX HOpMa peakiuu. CBolicTBa MOIU(DUKAITMOHHON H3MEHYUBOCTH.

Hacnencrennasi, winM reHOTUNUYECKas, W3MEHYMBOCTH. KoMOMHATHBHAas M3MEHYMBOCTh. Meiio3 W TOJIOBOM mMpolecc — OCHOBAa KOMOMHATHBHOMN
M3MEHYUBOCTU. MyTanmoHHast usMeH4nBocTh. Kitaccuduxanus Mmytanuii: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ IpUYMHBI MyTaluil. MyTareHHble
¢dakTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HacleACTBeHHON n3MeHn4ynBocty H. V. BaBuiona.

BuesnepHas HacIeACTBEHHOCTh U U3MEHYHUBOCT.

['eneruka yenoBeka. Kapuorum uenoBeka. OCHOBHBIE METO/IbI TEHETUKH YEIIOBEKA: TeHEATOTHYECKUH, OM3HEIIOBBINA, TUTOTCHETUYECKUH, OMOXUMUYECKUH,
MOJIEKYJIIpHO-TeHeThuYecknii. COBPEMEHHOE OIpeesiCHHe TeHOTUIIA: TOJIHOTEHOMHOE CEKBEHHPOBAHHE, TEHOTHUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[M[[P-ananmu3a. HacneacTBeHHbIe 3a007IeBaHUs YelIOBEKA: TeHHbIe 00NIe3HU, OOJIE3HU C HACIIEICTBEHHOM MPepacioioKeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne W TeHepaTuBHbIe MyTanuu. CTBOJOBBIE KIETKH. [IpUHIMIIBI 370pOBOTO 00pa3a KU3HHW, NUATHOCTHKH, MPOPUIAKTUKH M JICUCHUS
TeHeTUUYECKUX Oolie3Hel. MeauKko-reHeTHYeCKoe KOHCYIbTHPOBaHHE. 3HAUCHUE METUIIMHCKOW T€HETHKHU B MPEIOTBPAICHUU U JICUCHUH T€HETHUYECKUX
3a00J1eBaHMH YeI0BEKa.

JemoHncTpanuu:

[optpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Uersepukos, H. B. Tumodees-Pecorckuii, H. Y. BaBunos.

Tabmuiel 1 cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 IIUTOTCHETUYECKass OCHOBAY, «3aKOH PaCHICTICHUS U €Tr0 IUTOTeHeTHYeCKasi OCHOBaY, «3aKOH
YUCTOTHI TameT», «JlurudpuaHoe ckpemuBaHuey, «lluTomorndyeckue OCHOBBI JUTHOPHUIHOTO CKpENIMBaHUI», «Meio3y, «B3auMomaecTBie auieabHbIX
reHoBy», «l['eHeTHueckrue KapThl PAaCTEHUM, >KUBOTHBIX M 4YelloBeKay, «l'eHeTuka moya», «3aKOHOMEPHOCTH HACJEJIOBAHMS, CUEIUJICHHOTO C IOJIOM),
«Kapuotumsl yenoBeka u KUBOTHBIX», «Buabl nuaMmeHUnBOCTHY, «MOoaudukannonHas n3MEeHIHBOCThY, «HacnenoBanue pesyc-dakropan, «I enernka rpymmn
KpoBW», «MyTaluoHHasi U3MEHYUBOCTbY.




Ob6opynoBanue: MoJeIU-anmiInKanuu «MoHoruOpuIHOE CcKpemuBanue», «HenomHoe noMuHUpoBaHue», «JluruOpugHoe ckpemmBanue», «llepekpéct
XPOMOCOM», MUKPOCKOII U MUKponpenapat «/[pozoduia» (Hopma, MyTauuu GopMsbl KPbUIbEB U OKPAcKH Tena), repoapuil «I"opox MOCeBHON».
JlaGopaTopHble U IPaKTUYECKUE PabOTHI:

JlaGopatopHas pabota Ne 5. «3yueHue pe3ynbTaToB MOHOTHOPUIHOIO U JUTMOPUAHOTO CKPEIMBAHUSL Y JPO30(HIIbl HA TOTOBBIX MUKPOIIpENaparaxy.
JlaGoparopnas padota Ne 6. «/3yueHre MoaupUKAITIOHHON H3MEHYUBOCTH, TOCTPOSHHE BAPUAITMOHHOTO PsiJia U BAPUALMOHHOW KPUBOID.

JlaGopatopHas pabota Ne 7. «AHanu3 MmyTauuii y Apo30(duibl Ha TOTOBBIX MUKpOIpenapaTax.

[IpaxTuueckas padora Ne 2. «CocTaBiieHUE U aHATTU3 POJIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenekuusa opzanuzmos. OcrHosvl OuoOmexHonozuu.

Cenexkuus Kak Hayka M Ipolecc. 3apoKIEHHE CelIeKUuu U aoMecTukanus. Yuenue H. U. BaBunoBa o 1eHTpax NPOUCXOKICHHS MU MHOT0OOpas3us
KYJIBTYPHBIX pacTeHUU. LIeHTpbI IPOUCXOKICHMS TOMAIIHUX )KUBOTHBIX. COPT, IOPOAa, IITAMM.

CoBpeMeHHbBIE METOABI CeNeKIMA. MacCOBBI M MHIWBUIAYAILHBIA OTOOPHI B CEIEKIMH PACTCHUN U KUBOTHBIX. OIleHKa 3KcTepbepa. bimskopoacTBenHoe
CKpeluBaHue — HHOpuaAuHI. Yuctasg nuHusa. CKpelluBaHME YHMCTHIX JUHMHA. ['eteposuc, mwnm rubpuaHas cuwia. HepoJACTBEHHOE CKpelMBaHHE —
ayropunuur. OtpanénHas rubpunmzanus U e€ ycnexu. VcKycCTBEHHBI MyTareHe3 M IOJIyY€HUE MNOJUIUIOUAOB. J[OCTHMXKEHHUS CENeKUHUU pPACTEHUM,
KUBOTHBIX U MUKPOOPIraHU3MOB.

BuoTexHonorus kak orpacib HMpOW3BOJCTBA. |'eHHas WHXKeHepus. Jrtambl co3manus pekomOmHanTHOH JIHK m Tpancrennbix opranm3moB. Kierounas
uHxeHepus. Kietounele KynabTypel. MHUKpPOKIOHAJIbHOE pa3MHOXKEHHME pacTeHuil. KioHMpoBaHHE BBICOKONPOIYKTHBHBIX CEJIBCKOXO3SHCTBEHHBIX
OpraHu3MoOB. DKoJIoTHYecKue U atndeckue npodiemsl. MO — renernyecku MoIu(ULIMPOBAHHBIE OPTaHU3MBI.

JemMoHcTpanuu:

Hoptpersr: H. Y. Basuiios, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. l1BaHOB.

Tabnuibl U cxembl: kKapTa «L{eHTpbl MPOUCXOXKICHUS U MHOr000pa3us KyJIbTypHBIX pacTeHuil», «[lopoasl joMamHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacrenuii», «Otnanéunas rudbpuauzamnusy, «Padotsl akagemuka M. ®@. UBanoBay, «[lomumionausy, «O0BEKTH OMOTEXHOIOTUNY, «KIIeTOUHbIE KYJIbTYpPHI
Y KJIOHUpOBaHUE», «KOHCTpyHpoBaHHUE U IEPEHOC T€HOB, XPOMOCOM.

O6opyoBaHue: MYJISDKU IJI0JJ0B U KOPHETLIOI0B IUKUX (POPM U KYJIbTYPHBIX COPTOB pacTeHH, repoapuil «CenbCKOX035IICTBEHHbIE PACTECHUS.
JlaGopaTopHble U MPaKTUYECKHEe pabOTHI:

Okckypeusi «OCHOBHBIE METOJbl M JOCTHIKEHMSI CEJIEKIIMM pPACTeHUH U JKUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (epMmy,
COPTOUCIIBITATENIbHBIN YUaCTOK, B TEIUIMYHOE XO03SHCTBO, 1a00pAaTOPHIO arpOYHUBEPCUTETA MM HAYYHOTO LIEHTPA)».
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Pazpean |l. Iliianupyemblie pe3y/ibTaTbl 0CBOCHHUS Y4eOHOI0 peaMeTa

Cormacho ®I'OC COO, ycraHaBnuBarOTCS TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYYaIOUIMMHCS MPOTpaMM CpPEAHEro OOIIero oOpa3oBaHUS:
JUYHOCTHBIM, METANPEAMETHBIM U ITPEIMETHBIM.
JIMYHOCTHBIE PE3VIJIBTATHI
B cTpyKType IMUHOCTHBIX pe3yabTaTOB OCBOCHUS IpeaMera «brosiorus» BbIAEIEHbI CIeIyIOIUe COCTABIAIONINE: OCO3HAHNE 00yYarOIUMUCS POCCUIICKON
IPaXIaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BHTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPENEICHUI0, HAIMYHE MOTHBALMU K OOy4eHHIO OHOJIOTHH,
LeJIEHANPaBJIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHHUH JIMYHOCTH HA OCHOBE KJIIOUEBBIX IEHHOCTEH U UCTOPHUYECKUX TPAAULUN Pa3BUTHUSA OMOJIOIMUYECKOIO
3HaHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCsl PYKOBOACTBOBATbCS B CBOEH JEATENBHOCTU LIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAaMH, HPUCYLIMMHU
CUCTEME OMOJIOTNYECKOr0 00pa30BaHusl, HAJIMYUE SKOJIOTMUYECKOr0 IPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh 1I€JIM U CTPOUTD KU3HEHHBIE IIJIAHBbI.
JInuHOCTHBIE pe3yJbTaThl OCBOCHUs INpenMmera «buosorus» aocTUraroTcs B €QMHCTBE Y4€OHOM W BOCIMTATENIBHOM JEATENIbHOCTH B COOTBETCTBHU C
TPaJMLIHOHHBIMU POCCUNCKUMU COLUOKYJIbTYPHBIMU, UCTOPUYECKUMHU U JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IIPUHSTHIMU B OOIIECTBE MpaBUIaAMHU U
HOpMaMM TIOBEICHUS M CHOCOOCTBYIOT IPOLIECCAM CAaMOIO3HAHUS, CAaMOBOCIIHUTAHHMS M CaMOpa3BUTHs, Pa3BUTUS BHYTPEHHEW MO3MLUHU JIMYHOCTH,
NaTpUOTH3MA, YBAKEHUS K 3aKOHY M IIPAaBOIOPSAJKY, YEJIOBEKY TpyJla M CTaplIeMy IOKOJEHHUIO, B3aUMHOI'O YBa)KE€HUS, OEpEKHOr0 OTHOILEHUS K
KyJBTYPHOMY HacCJIENIO U TPAJAULIUSAM MHOTOHALIMOHAIbHOTO Hapoa Poccuiickoit @enepannu, npupoe U OKpysKarolien cpeze.
JIM4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOTro npeaMera «bronaorus» JoMKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh 00y4aroluXCsl pyKOBOJICTBOBAThHCS
c(OPMHPOBAHHON BHYTpPEHHEH MO3UIMENH JUYHOCTH, CUCTEMOM ILEHHOCTHBIX OPHUEHTAlMH, MO3UTHBHBIX BHYTPEHHHX YOEXJEHUH, COOTBETCTBYIOIUX
TPaJMLIMOHHBIM LEHHOCTSM POCCUHUCKOIO OOIECTBA, PACUIMPEHUE YXU3HEHHOTO OIbITa M OIbITa JEATEJBHOCTH B IMPOLECCE peaTu3alii OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENIBHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:
1) rpaxk1aHCKOTrO BOCIIMTAHUS:
e c(hOpMHUPOBAHHOCTb I'PAXKTAHCKON MO3UIIUM 00YYaIOLIerocs: Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIEHa POCCUIMCKOTO OOIIECTBA;
® OCO3HaHHME CBOMX KOHCTUTYLMOHHBIX NPaB U 00S3aHHOCTEH, yBa)KEHNE 3aKOHA U MPABOIOPSAKA;
® TOTOBHOCTb K COBMECTHOHW TBOPYECKOH MAESITETbHOCTH IpPH CO3/JaHMU YYEOHBIX MPOEKTOB, PELICHUMH Y4YEOHBIX M IO3HABATEIbHBIX 3ajad,
BBIMIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;
e CrocOOHOCTB OIPENEINATh COOCTBEHHYIO TO3UIIMIO IO OTHOILIECHHIO K SIBIICHUSIM COBPEMEHHOM KU3HU U O0BICHATSH €€;
® yMEHHE YYHMTBHIBaTb B CBOMX JEHCTBHUAX HEOOXOIMMOCTh KOHCTPYKTHBHOI'O B3aMMOJCHCTBHS JIOJIEH C Pa3HBIMHU YOEXKIECHUSMH, KYIbTYpHBIMU
LIEHHOCTSIMU U COLIUAJIbHBIM I0JIOKEHUEM;
® TOTOBHOCTbh K COTPYIHHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOJIHEHMS YUEOHBIX, MO3HABATEIbHBIX M UCCIIEOBATEIbCKUX 3a]a4, YBAXKUTEIbLHOTO
OTHONICHUSI K MHEHHUIO OMIOHEHTOB MPH 00CYX JACHUH CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMUS;
® TOTOBHOCTb K TYMAHUTApHOW U BOJIOHTEPCKOM EATEIBHOCTH;
2) naTpUOTHYECKOTO BOCIIUTAHUS
e c(hOPMHUPOBAHHOCTh POCCUMCKOM TIpa)KIaHCKOW HMIEHTHYHOCTH, MAaTPUOTU3MA, YBaKEHHS K CBOEMY Hapoay, YyBCTBAa OTBETCTBEHHOCTH Iepel
PonuHon, roproctu 3a ¢BOM Kpai, CBOX0 Poauny, CBOM SA3BIK U KYJIBTYPY, IIPOLIJIOE U HACTOSAIIEE MHOTOHALMOHAIBLHOTO Hapoaa Poccuy;
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® [ICHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACJIEIUIO M NaMSATHUKAM IPUPOJbI, JOCTHXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX,
TPYAC;
e CcrocoOHOCTh OIICHMBATH BKJIAJ POCCHMCKHUX YUEHBIX B CTAHOBJICHHME M Pa3BUTHE OMOJIOTMH, TIOHUMAHUS 3HAYCHUs OMOJIOTHH B IMO3HAHUU 3aKOHOB
IIPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'O OOLIECTBA;
uzeliHas yoex1€HHOCTh, TOTOBHOCTb K CIIY)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro Cy1b0Yy;
3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
® 0CO3HaHME JYXOBHBIX LIEHHOCTEH poccuiickoro Haposa;
c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOIO MIOBEACHUS;
CHOCOOHOCTh OLIEHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYACh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;
0CO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYAYIIEro;
OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSAM, CO3aHUIO CEMbH Ha OCHOBE OCO3HAHHOI'O IIPUHATHUS LIEHHOCTEH CeMEHHOM XKHU3HU B COOTBETCTBUU
¢ TpaauLusiMu HapoJ10B Poccuu;
4) 5cTeTUYECKOro BOCIIUTAHUS:
® HCTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAs SCTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOMIECTBEHHBIX OTHOIICHU;
® [IOHMMaHHE dSMOIMOHAIBHOI'O BO3JCHCTBUS )KUBOM IPUPO/IBI U €€ LIEHHOCTH;
® TOTOBHOCTb K CAMOBBIP@XEHHIO B Pa3HBIX BU/IaX UCKYCCTBA, CTPEMIICHHUE MIPOSBIIATH KauyecTBa TBOPUECKOM JINYHOCTH;
5) ¢puznueckoro BocrnuTaHus, pOPpMUPOBAHUS KYJIbTYPbI 3J0POBbSI U SMOIIMOHAIBHOTO OJIaromnoTyqus:
® [IOHMMaHHE W pealM3alus 3J0pOBOTO M Oe30macHoro obpasza XHU3HM (30pOBOE MUTaHHE, COOJIIOJEHME TMIMEHWYECKHX IpaBWl U HOPM,
cOaaHCUPOBAHHBIN PEXKUM 3aHATHH U OTAbIXA, PEryisipHas (U3ndYecKas aKTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOT'O ¥ KOMIIETEHTHOTO OTHOLLICHHS
K COOCTBEHHOMY (PH3HUECKOMY U ICUXMUYECKOMY 3/10pPOBBIO;
® [IOHMMaHHE LIEHHOCTH MpaBWJI WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MaCHOrO IMOBEJIEHHUS B CUTyallUsAX, YIPOXKArOIIUX 370POBBIO0 U KU3HU
JIIOJIEH;
® OCO3HAHME MOCJIEICTBUN U HENIPUATHS BPEIHBIX NPUBbIUEK (YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS);
6) TPYZIOBOTO BOCITUTAHUS:
® TOTOBHOCTb K TPYZy, OCO3HAaHHE IEHHOCTH MacTepCTBa, TPY10I00HE;
® TOTOBHOCTb K AKTHUBHOH JESATEJILHOCTH TEXHOJOIMYECKONH M COLMaIbHONW HANpaBIEHHOCTH, CHOCOOHOCTh WHULMUPOBATH, IJIAHUPOBATh H
CaMOCTOSITENILHO BBIMIOJIHATH TaKYIO JA€ATE€IbHOCTD;
® UHTEpeC K pazINuHbIM cepaMm NpodecCHoHaTbHON 1eATeIbHOCTH, YMEHHE COBEPILIATh OCO3HAHHBIN BBIOOp OyayIel mpodeccuu 1 pean30BbIBATh
COOCTBEHHBIE )KU3HEHHBIE TJIAHBI;
® TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHHIO M cCaMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEHl )KU3HH;
7) KOJIOTMYECKOTO BOCITUTAHHUSA:
® DHKOJIOTHYECKH IIesieco00pa3HOe OTHOUICHUE K MPUPO/IEe KaK UCTOUHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS;
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MOBBIIICHUE YPOBHS SKOJOTUYECKOW KYJIBTYPHI: MPUOOPETEHHE OIbITa TUIAHWPOBAHUS IMOCTYMKOB U OICHKHM WX BO3MOJXKHBIX MOCIEACTBUN IS
OKpY’KarolIen Cpejibl;

OCO3HaHHUE TJI00aTBFHOrO XapaKTepa IKOJOTUISCKUX MPOOJIeM U TyTel X PelicHUs;

CIIOCOOHOCTh HCITOJIB30BaTh MPUOOpETacMble MPU W3YYCHUH OMOJIOTHH 3HAHUS M YMEHUS MPHU PEIICHUU MPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPHUPOJIONIONIB30BaHUEM (COOIIOICHUE MPABUI MTOBEACHMS B MPUPOJIC, HANIPABICHHBIX HA COXPAHEHHE PAaBHOBECHS B SKOCHCTEMAaX, OXPaHy BHUJIOB,
JKOCHUCTEM, Ouochepsl);

AKTUBHOE HETIPUSTHE ICHCTBUM, TPUHOCIIINX BPE] OKPYKAIOIIEH MPUPOIHON Cpeie, YMEHHE MTPOTHO3HPOBATh HEOIArONPHUSTHBIC YKOJIOTUICCKUE
MOCIICACTBHSI PEANPUHUMACMBIX ICHCTBUN U MPEAOTBPAINATh UX;

HAJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, DKOJOTHUYECKOW KYJIbTYPbI, OMbITA ACSITEIBHOCTH DKOJOTHUYECKOW HANPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATLCSI UMHU B TI03HABATEIIbHOM, KOMMYHUKATUBHOW M COLMAILHOW MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYCCKON JEATEILHOCTH
9KOJIOTHUYECKOM HANPaBICHHOCTH,

8) HCHHOCTH HAYYHOT'O ITO3HAHUA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKHW W OOIIECTBEHHOH MPAKTHUKH, OCHOBAaHHOTO Ha
JMAJIore KyJbTYp, CIOCOOCTBYIOIEIO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE A3BIKOBOM M YUTATEILCKOM KYJIbTYPBI KaK CPEACTBA B3aUMOJAEUCTBUS MEX Yy JIIOJIbMU U MIO3HAHUS MUDA,

MOHMMaHUE crienu(UKN OMOIOTHH KaK HayKH, OCO3HAHUS €€ PoJju B (OPMUPOBAHUHU PAIMOHATBHOIO HAYYHOT'O MBIIIJIEH Usl, CO3/IaHUU LIEJI0CTHOTO
IpeJICTaBICHUs] 00 OKpYXKaroIleM MUpPE KaK O €IMHCTBE IPUPOJIbI, YEIOBEKA U OOIECTBA, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U peleHun
npo0JeM CoXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOexAEHHOCTh B 3HAYMMOCTH OMOJOTMHM JJii COBPEMEHHOM LMBUIM3ALMU: OOECIEeUeHUs] HOBOTO YPOBHS DPAa3BUTUS MEIUIMHBI, CO3JaHHE
NEePCIEKTUBHBIX OMOTEXHOJOTHM, CIOCOOHBIX peliaTh pPecypcHble MpOoOJIeMbl pa3BUTHUSL YEIOBEYECTBA, MOWUCKA MyTEH BBIXOJA M3 IIOOAIBHBIX
HKOJIOTHUECKUX MNpobdjeM U obecnedeHus Inepexoja K yCTOWYMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCIIOJIB30BAaHUIO NPHUPOJIHBIX PECYpCOB HU
(OpMHUPOBAHNIO HOBBIX CTaH/IaPTOB XKHU3HU;

3aMHTEPECOBAHHOCTh B TOJIyY€HHHM OMOJIOTMYECKUX 3HAHMH B IIEJSAX IMOBBIIIEHUS OOLIeH KyJIbTYypbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, KakK
COCTaBHOM 4acTH (PYHKIIMOHAILHOW IPaMOTHOCTH 00ydarouuxcs, popmMupyemMoit mpu u3y4yeHun OHOJIOTHHY;

MOHMMAaHUE CYIIHOCTH METO/OB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOIb30BaTh MOJIydaeMble 3HAHUS JJIs aHaIM3a
1 OOBSICHEHUS SIBJICHUI OKPYXKAIOIIET0 MUPa U MIPOUCXOAIIUX B HEM U3MEHEHUH, yMEHHE JieJaTh 000CHOBAaHHBIE 3aKIIIOYEHHS] HA OCHOBE Hay4HBIX
(aKTOB M MMEIOLIUXCS TAHHBIX C IIEJbI0 MOTYUYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAaMOCTOSITEIIFHO HUCIIOJIB30BATh OMOJIOTrMUECKHE 3HAHUS JUIsl pellIeHUs TPOOJIeM B PeabHBIX )KM3HEHHBIX CUTYAIIMSIX;

OCO3HAHUE LIEHHOCTH HAYYHOW JAESITENBHOCTH, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO U HCCIEAOBATENBCKYIO JEATEIbHOCTh MHINBUAYAIbHO U B
Ipynme,

TOTOBHOCTh M CIOCOOHOCTh K HENPEpPHIBHOMY OOpa30BAaHUIO M CaMOOOpPA30BaHMIO, K AKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUM 1O OMOJOTHM B
COOTBETCTBUM C )KM3HEHHBIMU IOTPEOHOCTSIMH.

METAIIPEJJMETHBIE PE3VJIbTATDI
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MertarnpeqMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buosorus» BKIIOYAIOT: 3HAUYUMBIE IS (OPMUPOBAHUS MHPOBO33PEHHS OOYYAIOUIMXCS
MEXIUCLUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLEHAYUHbIE TOHATHS, OTPAXKAIOLIME LIEJIOCTHOCTh HAYYHOM KapTUHBI MUPA U CIIEHU(PHUKY METOJO0B ITO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SBJICHUE, NPOLIECC, CUCTEMA, HAyYHBIH (PaKT, MPUHIINII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, HcCIel0BaHNe, HAOII0IeHUe, U3MEpEHHe, SKCIIEPUMEHT U APYruX), yHUBEpcalbHble ydeOHble NeicTBUA (IIO3HABaTEIbHbIE, KOMMYHUKATHBHBIE,
perynsTHUBHBIE), oOecrmeunBaromue (GopMHpoBaHUE (HYHKIMOHATIHHONH TI'PaMOTHOCTH U COIHAIBHOW KOMIIETEHIIMM OOYyYaromUXCs, CHOCOOHOCTh
00yYaroIuXCcsl UCIOJIb30BaTh OCBOEHHBIE MEXIUCLUILIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJIbHbIC yuyeOHbIe ACHCTBUS B 103HABATEIbHOM U
COLIMAJIbHOM IIPAKTHKE.
MertanpenmeTHble pe3ynbTaThl OCBOCHUS IPOTPaAMMBbI CPETHETO 00IIEro 00pa3oBaHuUs JOJIKHBI OTPaXKaTh:
OgnajieHre yHUBEPCAITbHBIMH YU€OHBIMH MTO3HABATEIBHBIMH JICHCTBUSMU:
1) 6a30BbIE JIOTHYECKUE ACHCTBUS:
®  CaMOCTOATENEHO (POPMYITUPOBATh U AKTYaIH3UPOBATH MPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
® UCHOJB30BATH MPU OCBOSHUH 3HAHUN MPUEMBI JJOTHYECKOTO MBIIUICHUS (aHAIN3a, CHHTE3a, CPAaBHEHUS, KiIacCH(pHUKany, 0000IIeH s ), paCKPHIBATh
CMBICJI OMOJIOTHYECKUX MOHATHH (BBLACIATH UX XapaKTepHbIE IPU3HAKU, YCTAHABIUBATH CBA3H C APYTMMHU MOHATUSAMMU);
® OmpeneNsaTh LEeNU ACSATENbHOCTH, 337aBas MapaMeTphl U KPUTEPHH WX JOCTHXKEHUS, COOTHOCUTH PE3YJIbTAThI NEATEIBHOCTH C MOCTABICHHBIMU
HEISIMU;
® UCHOJb30BATH OMOJIOTUYECKUE TIOHATHS JUI1 O0BSICHEHUS (PAKTOB U SIBIICHUH KUBON MPUPO/IBI;
® CTPOMTH JOTMYECKHE pacCyKAeHUs (MHIyKTUBHBIE, 1eTyKTUBHbIE, IO AHAJIOTUH), BBIABIIATH 3AKOHOMEPHOCTH M MTPOTHUBOPEUHS B pACCMAaTPUBAEMbIX
SBJICHUSX, ((OPMYTUPOBATH BHIBOJIBI U 3aKITFOUEHMS;
® [PHUMEHSTh CXEMHO-MOJICNIEHBIE CPEJICTBA UIS TPEACTABICHUS CYIIECTBEHHBIX CBS3€H M OTHOIIECHUH B M3y4aeMBIX OMOJOTMYECKMX OOBEKTaX, a
TaKXe MPOTUBOPEUUIl pa3HOTO PO/Ia, BBISBJICHHBIX B Pa3IHYHBIX HH(POPMAIIMOHHBIX UCTOYHUKAX;
pa3pabaThIBaTh IUIaH pelIeHus NpoOIeMbl ¢ YIETOM aHAIN3a UMEIOIMXCS MaTepHalIbHBIX U HEMaTepUaIbHbBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JIEATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB II€JISIM, OLICHUBATh PUCKH MOCJIEACTBUN 1€ATEIbHOCTH;
KOOPJAWHUPOBATH U BBHIOJIHATH Pa0OTYy B YCIOBUSAX PEAIbHOTO, BUPTYaTbHOTO H KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBINUICHUE MTPH PEIICHUH )KU3HEHHBIX TPOOIIEM.
2) 6a30BbIE UCCIIEAOBATEIbCKUE ACHCTBUS:
® BJAJIETh HaBbIKAMM Y4eOHO-MCCIIEOBATENBCKON U MPOSKTHOM eATeNbHOCTH, HaBBIKAMU pa3pelieHus MpodiieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/I0B PEIICHHUs MPAKTHUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHBIX METO/I0B IO3HAHMS,
® UCIOJB30BATH PA3IMYHBIE BUIBI IEATEIHHOCTH MO TIOJIYYCHUIO HOBOTO 3HAHMS, €TO MHTEPIPETANNH, IPeoOpa30BaHUIO U MPUMEHEHHUIO B y4eOHBIX
CUTYaIlUsX, B TOM YHCJIE TP CO3/IaHUM YUEOHBIX U COIIMAIBHBIX TPOEKTOB;
e (opMupoBaTh HAyYHBIN TUIT MBIIJICHUS, BIa€Th HAYYHON TEPMHUHOJIOTHEH, KITFOYEBBIMH MTOHATUAMHU U METOJAMU;
® CTaBHUTbH U POPMYIHUPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTENbHON AEATEIILHOCTH M )KU3HEHHBIX CUTYaLUsX;
® BBUIBJIATh INPUYMHHO-CIIEACTBEHHBIE CBA3M M aKTyalU3upoOBaTh 3aJady, BBIJBUTATh THUIOTE3y €€ pELIeHUs, HAaXOAUTh AapryMEHThl JUIs
JI0Ka3aTeIbCTBAa CBOUX YTBEPKJICHH, 3a71aBaTh IIapaMeTPbl U KPUTEPUH PELLICHMS;
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aHAJM3UPOBATh IMOJIYYCHHBIE B XOJI€ PEUICHUS 3aJaud Pe3yJIbTaThl, KPUTUYECKU OLIEHUBATh MX JIOCTOBEPHOCTh, MPOTHO3MPOBATH M3MEHEHUE B
HOBBIX YCJIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILIECTBJISATH LIEJIEHANPABIICHHBIN IIOMCK IEPEHOCA CPEICTB U CIIOCOO0B NEHCTBHSI B IPO(hECCHOHANBHYIO CPEAy;

YMETh MIEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO M MPAKTHUECKYIO 001aCTH JKU3HEACATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJCH, IPEAJIaraTb OPUTHHAIBHbIE MOIXObI H PEIICHHS, CTABUTH MPOOIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ uHpOopMaIUELH:

OpPUEHTUPOBAThCSI B PA3IUYHBIX HCTOYHUKAX HH(OpManuu (TekcTe y4eOHOro IMocoOMs, Hay4yHO-NOMYJSPHON JuTepaType, OMOIOrMYecKHX
CIIOBapsAX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX O0a3ax [aHHBIX, B VIHTepHeTe), aHaIM3UpOBaTh HHOOPMAIMIO PA3IUYHBIX BUAOB U (OpM
IPECTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTh 3aMpPOCHl M MPUMEHATH PA3IMYHbIE METOJIBI TIPU MOMCKE U 0TOOpE OMONIOTHYEeCKON MH(pOpMAUK, HEOOXOAUMOM /ISl BBITIOITHEHUS
y4eOHBIX 3a7a4;

nproOpeTaTh OMBIT UCMOJIb30BaHUS HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TE€XHOJIOTUH, COBEPILIEHCTBOBATh KYJIBTYpPY aKTHBHOI'O HCIOJIb30BAHUS
Pa3JINYHBIX OUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpPMY MpeACTaBIEHUS OHOIOrMYeckod HHpopManuu (cxembl, rpaduKu, Juarpammbl, TaOJIUIIBI,
PUCYHKH U JPYyTOE);

UCITOJIb30BaTh HAayYHBIH f3BIK B KauyecTBE CPEJCTBa NMpH padboTe ¢ Ouonoruyeckoi MHGopMmauueil: NpUMEHATh XUMUYecKHue, (U3NYecKue U
MaTeMaTHYeCKue 3HAKU U CHUMBOJIBL, (hopMyibl, abOpeBHaTypy, HOMEHKIATYypy, HCIOJIb30BaTh M NPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE
CpEJCTBA HAIJISIAHOCTH;

BJIaJICTh HaBBIKAMU PACMO3HABAHUS U 3aIUThl HH(OpMaIK, HHPOPMALIMOHHOM 6€301MacHOCTH JIMYHOCTH.

OBnazeHne yHUBEpCalbHBIMH KOMMYHUKAaTUBHBIMU JICHCTBUSMU:
1) oOuienue:

OCYIIECTBIISAITh KOMMYHHUKAIIMM BO BceX cepax >XKU3HU, aKTHBHO YYaCTBOBAaTh B JMAIOTre MM JAMCKYCCHM IO CYLIECTBY OOCYKIaeMOM TeMbI
(yMeHue 3a71aBaTh BOIPOCHI, BEICKA3bIBATh CYXK/IEHUSI OTHOCUTEIHHO BBINOJIHEHHS MpeiaraeMoil 3a1aui, YYUThIBaTh HHTEPECHI U COTJIACOBAHHOCTh
MO3UIUI IPYrUX YyYaCTHUKOB AMAJIOTa WK AUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CPEJACTBA OOILIEHMS, MOHMMATh 3HAYCHHE COLMAIBHBIX 3HAKOB, IMPEINOCHUIOK BO3HMKHOBEHHSI KOH(MIMKTHBIX
CUTyallui, YMETh CMTr4aTh KOH(QJIUKTHI U BECTU NEPETOBOPHL;

BJIAJICTh PA3MUYHBIMU CIIOCOOAMHU OOILIEHHUS M B3aWMOJICHCTBUSA, TOHUMATh HaMEpPEHHs APYTHX JIOJEH, MPOSBIATh YBAXHUTEIHHOE OTHOILEHHE K
co0eceTHUKY U B KOPPeKTHO! (opme GopMyTupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOIB30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) COBMECTHasI IeATEIIbHOCTh:
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NOHMMAaTh M MCIOJB30BATh MPEUMYIIECTBA KOMAHAHON M MHIMBHUIYaJbHOH PaOOTHI MPH pEIIEHUH OMOIOTHYECKON MpoOsieMbl, 000CHOBBIBATH
HE00XO0IMMOCTh IPUMEHEHUS IPYNIIOBBIX (OPM B3aUMOAEHCTBUS IIPU PELIEHUN y4eOHOU 3a1aui;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JIEHCTBUI C yUETOM OOIIMX HHTEPECOB U BOZMOXKHOCTEH KaXKJI0TO WICHA KOJJICKTHBA,

IIPUHUMATh LE€JIM COBMECTHOM AEATEIBHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH ACUCTBUSA II0 €€ JTOCTUIKEHHUIO: COCTaBIIATH IUIAH JICHCTBHIA,
pacrpenensaTs pojii ¢ yuéTOM MHEHUH YYaCTHUKOB, 00CYKAaTh pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBAaTh KAYECTBO CBOET0 BKJIaJia M KaXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIMI pe3ysbTaT [0 pa3padOTaHHbIM KpPUTEPUSIM;

IIpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATH UJECH C ITO3ULUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKOM 3HAYUMOCTH;

OCYILECTBIIATh O3UTUBHOE CTPATErMUECKOE IOBEICHUE B PA3JIMUHBIX CUTYaLUsX, IPOSIBIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

OBnajieHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JCHCTBUSAMMU:
1) camoopranu3zanusi:

UCII0JIb30BaTh OMOJIOTUYECKUE 3HAHUS JJIs1 BBIABICHUS IPOOJIEM U UX PELICHUS B )KU3HEHHBIX U y4EOHBIX CUTYyalLUsX;

BbIOMpaTh Ha OCHOBE OMOJOIMYECKMX 3HAHUU 1EJIEBBIE U CMBICIOBBIE YCTAHOBKM B CBOMX JCHCTBHSX M IOCTYIKAX MO OTHOLIEHUIO K >KUBOM
IPUPOJIE, CBOEMY 370POBbIO U 37J0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILECTBIIATh I103HABATEJIbHYIO JEATEIBHOCT, BBIABIATH NPOOJEMbI, CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3a/aud B
00pa30BaTeNIbHON JAEATEIbHOCTH U )KU3HEHHBIX CUTYalLlUsX;

CaMOCTOSITENIbHO COCTABJISITH IJIaH PELICHUs TPOOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPENNOYTEHHIH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH y4eOHOTO NMpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBIICHUIO IIUPOKOM 3pYAULIMU B Pa3HbIX 00JIACTSX 3HAHUM, OCTOSIHHO MOBBILIATH CBOM 00pa30BaTeNbHbIN 1
KYJIbTYPHBIN YPOBEHb.

2) caMOKOHTPOJIb!

J1aBaTh OLIEHKY HOBBIM CUTYallWsIM, BHOCUTb KOPPEKTUBBI B IEATEIILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJICTh HABBIKAMH TO3HABATENbHOW peQIeKCHU KaK OCO3HAHUS COBEPLIAEMbIX NEHCTBUN M MBICIUTENBHBIX MPOIECCOB, UX PE3yJIbTaTOB U
OCHOBAaHMH, HCIIOIB30BaTh MPUEMBI Pe(PICKCHH I OLIEHKU CUTYalllu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 X CHIXKEHHUIO;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IPU aHAIU3€E PE3YNIbTATOB JIEATEIBHOCTH;

3) npunsTHE CE0S U PYTUX:

MPUHUMATH €051, TOHNMAasi CBOM HEJOCTATKH M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH IPYTOro YeJIoBeKa.
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[MPEAMETHBIE PE3VYJIbTATHI

[TpenmeTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo 6uosoruu Ha 60a30BOM YPOBHE BKIIIOUAIOT crienuduueckue i yueOHoro npeamera «buonorusy»
Hay4HbIC 3HAHUS, YMEHUS M CIIOCOOBI JCHCTBUI 110 OCBOCHUIO, MHTEPIPETAIIMHA U MPEOOPa30BaHHIO 3HAHUH, BUABI IEATEIBHOCTH IO MOJYYSHHUIO HOBOTO
3HAHUS ¥ MPUMEHEHUIO 3HAaHUH B PA3IMUHBIX YU€OHBIX CUTYallUsX, a TAK)KE B PEAbHBIX KU3HEHHBIX CUTYallUsAX, CBA3AHHBIX ¢ Ouonorueil. B mporpamme
IpeMETHBIC PE3YNIbTaThl IPEACTABICHBI 10 FoJaM 00ydeHUsl.

[IpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buonorus» B 10 kiacce TOIKHBI OTPaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE W POJIM OMOJOTHMH B CHCTEME HAyYyHOTO 3HAHUS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHHU COBPEMEHHOM
€CTeCTBEHHO-HAYYHON KapTUHBI MUpPA U HAYYHOIO MUPOBO33PEHMUSI, O BKIIAJE POCCUMCKUX U 3apyOeKHBIX y4EHBIX-OMOJIOTOB B Pa3BUTUE OUOJIOTHH,
(G YHKIMOHAIBLHON TPaMOTHOCTH Y€JIOBEKa ISl PEIICHUs KU3HCHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh COJIEPKaHUE OMOJOTHICCKIX TEPMUHOB M TIOHSTHMN: KU3Hb, KJIETKA, OPTraHU3M, MeTab0JIM3M (OOMEH BEIIECTB M IIPEBPAIICHHE
SHEPruu), TOMeOocTa3 (CaMOperyyslus), YPOBHEBas OpraHH3alUsl KUBBIX CHUCTEM, CAMOBOCIPOM3BEACHHUE (PENpOAYKIIHS), HACIEICTBEHHOCTb,
W3MEHYUBOCTH, POCT M PA3BUTHUE;

YMEHHE M3JIaraThb OMOJOrHYecKue Teopuu (KJIeTOYHasi, XpOMOCOMHAs, MyTallMOHHAs, [IEHTpaJIbHAs JOTMa MOJEKYISIpHOUM Ouonorun), 3akoHsl (I'.
Menpensi, T. Moprana, H. . BaBuioBa) u yueHus (0 HEHTpax MHOrooOpa3usl U MPOUCXOXKACHUS KyIbTypHBIX pactenuii H. V. BaBuiosa),
OTPEIETISATh TPAHUIIBI UX TIPUMEHUMOCTHU K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOJaMU HAYYHOTO MO3HAHUSA B OMOJOTHU: HAONIOJCHHWE U ONHCAHUE KUBBIX CHUCTEM, MPOIECCOB U SBICHUMN, OpraHU3aIusl U
MpoBeJIcHNE OMOJIOTHYECKOT0 IKCIIEPUMEHTA, BBIIB)KEHUE THIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXKIY MCCIEAYEMbIMU BEIHUYMHAMU, O0BICHEHUE
MOJIYYEHHBIX PE3yJbTaTOB, HCIOJIb30BAHHBIX HAyYHBIX MOHSATHN, TEOPUH M 3aKOHOB, YMEHHE JeliaThb BBIBOJbl HAa OCHOBAHHWH IOJTYYEHHBIX
pE3yNbTaTOB;

YMEHHUE BBIJCNATh CYIIECTBEHHBIC IMPU3HAKKA BHUPYCOB, KJIETOK MPOKAPHOT W DYKAPHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHHU3MOB,
OCOOEHHOCTH TPOIECCOB: OOMEHA BEIIECTB W TMPEBPAIICHUS JHEPTrUU B KIETKE, (DOTOCHMHTE3a, MJIACTUYECKOTO0 M JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, Mei103a, OTUIOA0TBOPEHHUS, PAa3MHOXKEHHS, UHIUBUAYAIbHOTO PAa3BUTHUS OpraHU3Ma (OHTOTEeHE3);

yMEHUE TPUMEHSTh TOJyUYCHHBIE 3HAHUS JJI1 OOBSCHEHUS] OMOJIOTMYECKUX MPOIECCOB W SIBICHUMU, I TMPHUHATHS TMPAKTUYECKUX pEIICHUN B
MOBCETHEBHOM KU3HM C IIEJIbI0 0OecTieueHHsI 0€30TTaCHOCTH CBOETO 3/I0POBBSI M 3/I0POBBSI OKPYXKAIOIINX JIFOJIEH, COOJIIOICHHSI HOPM TPaMOTHOTO
MOBEJICHUS B OKpPYKAaWIIEH MPHUPOJHON cpele, MOHUMaHHWE HEOOXOJUMOCTH HCIONB30BAHUS JIOCTHKEHUN COBpEMEHHOW Ouoloruu u
OMOTEXHOJIOTHH JJI PAIMOHAIBHOTO MPUPOIOTIOIB30BAHUS;

YMEHHE pelIaTh dJIEMEHTapHbIe TeHETHYECKUE 3a/1adll Ha MOHO- U JUTHOPUIHOE CKPEIIUBaHUE, CIEIUICHHOE HACJIeIOBAaHUE, COCTABISATH CXEMBI
MOHOTHOPHUIHOTO CKPEIIMBaHUS JUIS MIpe/ICKa3aHus HacIeI0BaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINIOJIHATH J1a00paTOPHBIE U IIPaKTHUUECKHEe pabOoThI, COOJI0IaTh MpaBUiia Mpu padoTe ¢ y4eOHBIM U TaOOPaTOPHBIM 000PYI0BAHUEM;
YMEHHE KPUTUYECKU OIICHMBATh M HHTEPIPETUPOBATH MH(OPMALHUIO OMOJIOTHYECKOTO COACP KaHMS, BKIIOYAIOINIYIO TICEBAOHAYYHBIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpeICTBa MAacCOBOI MH(POPMAIUH, HAYYHO-TIOMYJISIPHBIE MaTePHAIIbl), STHYECKHUE aCTIEKThl COBPEMEHHBIX MCCIIEIOBAHUI B
OMOJIOrMH, MEIULIMHE, OMOTEXHOIOTHH;

YMEHHE CO37]aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIC COOOIICHHS, 0000mas OHOIOTrHYecKYl0 HWH(OPMALUI0O U3 HECKOJIBKUX HCTOYHHUKOB,
TPaMOTHO MCIOJB30BaTh OHATUHWHBIN anmapar OMOJIOTHH.
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Paznen I11. KanenaapHo-temartudeckoe miaanupoanue 10 A, b kiacca

Ne Ha3zBanue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUAbI Y4eOHOI Jlata mo | JaT nmo
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AesITeJIbHOCTH wiany | d¢akry
4acoB
Tema 1. buoJsiornst kak Hayka (2 yaca)

1 |buonorus B cucreme 1 |buosmorusa kak Hayka. Csssu|| VYpok BBonnslii ||PackpeiBaTh comepxkaHue TEPMUHOB U 1

HayK OuojoruM ¢ OOIIECTBEHHBIMH,| U3YUEHUS MOHSATUI: HAYYHOE MUPOBO33pEHUE,
TEXHUYECKUMU U JIPYTMMH| HOBOTO U HayyHas KapTHMHA MHpa, Hay4YHBIN
€CTECTBEHHBIMU HayKaMH, | [IEpBUYHO METOJl, THUIOTE3a, TEOpHUs, METOJIbI
dunocodueit, perTUrHe, ITHKOM, ro HCCIICIOBAHMSL.

SCTETUKOW W 1paBoM.  Pouib|3akperieH XapakTepu3oBath  OUOJIOTHIO  Kak
Ouonoruun B (hopmupoBaHUU|| Vsl SHAHUH HayKy, €€ MECTO U pOJIb CPEIU IPYIUX
COBPEMEHHON Hay4YyHON KapTUHBI €CTECTBEHHbIX Hayk. [lepeuncnars
mupa. Cucrema OHOJOTHYECKUX pazzenbl OMOJIOTUH B COOTBETCTBHE C
Hayk. [lemonctpanuu: IlopTpersr: 00BEKTaAMHU U3yUYECHHUS.

Y. Jlapun, I'. Mennens, H. K. Haspisathb BOKHENIIME  OTpaciu
Konwuos, Ix. Yorcon u @. Kpuk. OMOJIOTUYECKUX 3HAHUH W 3aJayu,
Tabmuner u  cxembl: «MeToJbl crosue nepex ouonorueit XXI B.
MIO3HAHUS JKUBOU IIPUPOIBI» [Tonroroska k EI'D.

2 | Mertoabl no3HaHUA 1 |Metoabl MO3HAHUS xuBoii|| Kom6ounn |[Koppexkius;|[PackppiBaTh cofepkaHue TEPMHUHOB U 2
JKUBOW ITPUPOJBI. HIPUPOABI (HabnroieHUE, || pOBAaHHBIN | TEKYIIMH |[IOHSATHI: Hay4HbI METOH, METOJbI
IIpakTHyeckas padora HKCIIEPUMEHT, OIHCaHUE, HCCIIEI0OBaHUS.

Ne 1 «Mcnonp3oBanue WU3MEpPEHHE, KJaccupuKanus, XapakTepru3oBaTb OCHOBHBIE METOJbI

pa3IMYHBbIX METOJOB MpU MOJIEJIMPOBAHUE, CTATUCTHYECKAS MTO3HAHUS KUBOU IIPUPOJBIL:

M3y4YECHUU 00paboTKa JaHHBIX ). HaOIr0IeHNEe, 3KCIIEPUMEHT,

OMOJIOTNYECKUX JlemoHcTpanuu: Tabnuuer " OIMCaHUE, U3MepeHue

00BEKTOB cxeMbl: «MeTobl TO3HAHUS KUBOU KJaccuuKalus, MoJIeIMpOBaHHeE,

JlaGopaTtopHble
paboTHI:

pabora Ne 1.
Pa3ITUYHBIX
U3yYCHUH

PUPOIBI.
MPaKTUYECKHE
[IpakTrueckas
«Hcmonp3oBanne

METOJIOB npu

cTaTHcTUYeCcKas 00pabOTKa TaHHBIX.
ITonroroska x EI'D.
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Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n pa3aeJia, TeMbl BO YPOKa || KOHTPOJS AesiITeJIbHOCTH mwiany | d¢akry
4acoB
H H H61/10J10mqec1<1/1x 00BEKTOBY. “ “ H H H
Tema 2. /KuBble cuctembl U uxX oprannsanus (1 gac)

3 |[buonornueckue 1 |KuBble cucrembl (OuocucteMsl)| Ypok Texymmii ||PackpbiBath coaep:kaHue TEPMHUHOB U 3
CHUCTEMBI, MPOIECCHI U UX KaK IpeIMET U3yueHus OMOJIOTUH. | M3ydeHUs MOHSTUN: CcHUCTeMa, OHOJOoTUYECKast
U3y4yeHue OTiauune  KUBBIX  CHCTEM  OT| HOBOI'O U cucrema, 3JI€MEHTHI CUCTEMBI,

HEOPTraHUYECKOU MTPUPOIBI. NEePBUYHO CTPYKTypa OHMOCHUCTEMBI, CBOWMCTBa
CpoiictTBa  OuocucteM H  UX ro KUBBIX CHUCTEM, OOMEH BEIIECTB,
pazHooOpasue. 3aKperyIeH pa3MHOKEHUE, pocr, pasBuTue,
YpoBHU oOpraHu3anuu OWOCHUCTEM: | Hs 3HAHUN HACJIe/ICTBEHHOCTb,
MOJICKYJISIPHBIH, OpraHOMIHO- W3MEHYHUBOCTb, pa3IpakuMocCTh,
KJIETOYHBIH, OpraHU3MEHHBIH, SHEPrO3aBUCUMOCTb, YPOBHHU
MOMYJISIHUOHHO-BU0BOM, OpraHu3aIyy XKU3HU (Ouocucrem).
KOCHUCTEMHBIN (6uo- XapakTepus3oBaTh MIPUHLUTIBI
TeOIICHOTUYECKHHT ), OMOChHEpHBI. OpraHu3aIu onocucTeMm:
Hayku, wusydaromue OHOCHCTEMBI OTKPBITOCTb, BBICOKAs
Ha Pa3HbIX YPOBHIX OpraHU3aIiy. YIOPSAI0YEHHOCTb,
JemoHncTpanuu: CaMOpPETYJIALNS, HEPAPXUIHOCTb.
Ta6muip! U cxembl: «OCHOBHBIE [Tepeuncnsts YHUBEPCAIbHBIC
NPU3HAKK  JKU3HU»,  «YPOBHHU CBOMCTBa YKUBOTO: €AMHCTBO
OpraHU3aIH >KHBOU MTPUPOIBI. XUMHUYECKOTO COCTaBa,
Monens monexyisl JJHK pa3apakKUMOCTh, JIBWKEHUE,
romMeocras, poCT H  pa3BUTHE.
HACIEeACTBEHHOCTb,  M3MEHYUBOCTb,
SBOJTIOIIHS (mpucmocobienue K
W3MEHSIOIUMCS YCIOBUSIM).
[IpuBoguT, TIpUMEPHI  OHMOCUCTEM
pa3HOr0 YpPOBHSI OpraHu3aluu U
CPaBHUBATH MPOSIBJICHUS CBOWCTB
JKUBOTO  HAa  pa3HbIX  YpPOBHSX.
XapakTepu3oBaTh OCHOBHBIE
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Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n pa3aeJia, TeMbl BO YPOKa || KOHTPOJS AesiITeJIbHOCTH mwiany | d¢akry
4acoB
MPOIIECCHI, MPOTEKAIOIIUE B
OuocucTemMax:
OOMEH BeWIECTB M IpEeBpalIcHUE
SHEPIHH, CaMOBOCIIPOU3BEICHNUE,
CaMOPETYJISAIINS, pa3BUTHE.
Cobmoate  mpaBmiia  OEpEKHOTO
OTHOUIEHUS K YKUBOU MPUPOJE.
Tema 3. XuMHn4ecKknii COCTaB M CTPOeHNE KJIeTKH (8 yacoB)

4 | XuMHUYeCKHii COCTaB 1 |[Xumuueckuii  coctaB  kieTku.|| KomOunu | Texymmii ||PackpbiBaTh coaep:kaHUE TEPMUHOB U 4
KieTku. Boxa u XUMUYECKUE ITIEMEHTBI: POBAaHHBIN MOHATHM: AIIEMEHTHI-OMOTEHBI,
MUHEpaJIbHBIE COJIH MaKpO3JIEMEHTbI, MUKPO3JIEMEHTHI. MaKpOAJIEMEHTbl,  MHKPO3JIEMEHTHI;

Boa 1 MuHepanbHBIC BEIlIECTBA. MUHEpaJbHbIE BEIIECTBA, MOJEKYysa
OYyHKIUU BOJAbl M MHMHEPAIbHBIX BOJIbI KaK JUII0Jb, BOJIOPOJAHBIE CBS3H;
BemecTs B kierke. [lopnep:xanue ruapo@uibHble ¥ TUAPO(OOHBIE
OCMOTHYECKOT0 OasaHca. BEIIECTBA.

JemoHCTpanuu: Jloka3piBaTh €IUHCTBO 3JIEMEHTHOTO
JnarpaMmsl: «Pacnpenenenue COCTaBa KaK OJJHO U3 CBOMCTB KHUBOTO.
XUMHUYECKHUX AJIEMEHTOB B PacnipenensiTe XuMHU4YECKHE IJIEMEHTHI
HEXUBOU IPUPOIEN, no  rpymnmaM  3aBUCUMOCTH  OT
«Pacnpenenenue XUMHUYECKHUX KOJIMYECTBEHHOTO TPEJICTaBUTEIHCTBA
AJIEMEHTOB B KMBOM MPUPOAEH. B OpraHu3Me; XapaKTepU30BaThb pPOJib
Tabmuipt " CXEMBI: OTJIEITbHBIX 2JIEMEHTOB.
«Ilepuoanueckas Tabnuma BbIABISATE CBSA3P MEXAY COCTaBOM,
XUMHUYECKHIX AJIEMEHTOBY, CTPOCHHEM MOJIEKYIbl XHMHYECKOTO
«CTpoeHHe MOJIEKYJIbI BOABD. COCIUHEHUS M €ro (QyHKIUSIMH B

KJIETKE.

5 ||benku. CocraB u 1 |benxu. CocTaB u cTpoeHue OENKOB.| YpOK Texymuii ||PackpbiBaTh copepxaHue TEPMUHOB U 5

CTpoeHHue OeIKOB AMHMHOKHUCIOTBL —  MOHOMEpHI|| U3yUEHUS TTOHSTUM: Oernku, MOJIMMEDHI,
OenKoB. u MOHOMEDBI, AMUHOKHCIIOTHI,
Hesamenumble U 3aMEHHUMBIE|| HIEPBUYHO MeNTUIHAs  CBSI3b,  IOJIUIENTHU]I,
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U3MEpEHUH, SKCIEPUMEHTOB.
JlaGopaTopHble W TPaKTUYECKHE
paboTHI:
JlaGopaTopHas

pabora No 1.

Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeATeTbHOCTH mia”ny || ¢gakry
4acoB
AMHHOKHUCIIOTHI. AMUHOKHUCIOTHBIN ro JIeHaTypaLHusl.
COCTaB. YpoBHH CTPYKTYPBI||3aKperieH XapakTepu3oBaTb O€NKH Kak Kiacc
0ENKOBOM MOJIEKYJIbl (TIEpBUYHAsL,| U1 HOBBIX OpPTraHUYECKUX COCTUHECHUH;
BTOpHYHas, TpEeTUYHas u|| 3HaHUH KJaccu(UUUpPOBaTh MX IO CTPOCHHUIO
YETBEPTUYHAS CTPYKTYpa). (rnoGynspuble U (GUOPUIUISIpHBIE
XHUMHYECKUE CBOMCTBA OCIIKOB. OenKn), MePEYUCIIITh u
buonornueckue GyHKIIUU OSIKOB. XapaKTepu30BaTh
JleMoHCTpanuu: ¢dbyHKIIMN OETKOB
Tabmuubr u cxembl: «CTpoeHne
MOJIEKYJIbl O€IIKa.
O6opynoBanue: CBETOBOI
MHUKPOCKOII,
MHUKpOIpenapaTsl
6 | DepmeHTH — 1 |[@epmentst —  Ouosnornueckue| KomOunu | Texymmii ||PackpbiBaTh coaep:kaHuE TEPMUHOB U 6
Ouosornyeckue KaTaJIn3aTOpBl. pPOBaHHBII HNOHATHI:  (epMEHTbI,  AKTUBHBIN
KaTaJIn3aTOpPHI. Crpoenue ¢epMeHTa: aKTUBHBIN LEHTp, cyOcTpaTHasl cnenu(pUuIHOCTS,
JlabopaTopnasi paGora LIEHTD, cyOcTpatHas KO(EpMEHTBHI, OeNIKU-aKTUBATOPHI U
Ne 1 «M3yqyenue Crenu(pUIHOCTb. OCJIKU-UHTHOUTOPHI.
KaTaJInTUYECKOM Kodepmentsl. Butamussl. VYka3piBaTh OTIAMYUS (PEPMEHTOB OT
aKTUBHOCTH (pepMEHTOB Otnmununs bepMeHTOB oT HEOPraHUYECKUX KaTaJan3aToOpOB.
(Ha mpuMepe aMuIas3bl HEOPraHMYeCKUX  KaTalau3aTopoB. OOBscHATH  podb  (PepMEHTOB B
WJIM KaTajasbl)» JlemoHcTpanuu: (YHKIIMOHHPOBAHUY JKUBBIX CHCTEM, B
Tabmuubt u  cxemsl: «CTpoeHue MPOMBIIIIEHHOCTH, B MEIUIIMHE,
dbepmeHTay. B [TOBCE/IHEBHOM )KM3HU YE€JIOBEKA.
Ob6opynoBaHue: 060pyI0BaHHE JUIS
MIPOBEICHUS HaOTI0ICHUH,
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Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeITeJIbHOCTH wiany | d¢akry
4yacos
«M3yuenue KaTaIMTUYECKOU
AKTHBHOCTH (hepMeHTOB (Ha
npuMepe aMuIIa3bl WIN
KaTaiasbl)».
OOBsACHATH pONb  (EPMEHTOB B
(GyHKIIMOHUPOBAHHUH KUBBIX
CUCTEM, B IPOMBIIIJIEHHOCTH, B
MEAMIIMHE, B TOBCEAHEBHON JKU3HU
YyeJIoBeKa.
7 ||YrneBogsl. Jlunuael 1 |[YrneBonsr: MOHOcCaxapuzpl| Ypok Texymui ||PackpsiBaTh coaep:kaHue TEPMHUHOB U 7
(riroko3a, pubo3za || U3y4eHUS MOHSITUNA: YTJIEBOJbI, MOHOCAXapH/IbI,
Je30KCUpro03a), JUCaxapuibl u JUCaxapyibl, MOJIUCAXAPUIBI,
(caxapo3a, JaKTO3a) H|| IEPBUYHO IJII0KO3a, pubo3a, Ae30kcupubo3a,
MOJIMCaXapuabl (xpaxmau, ro caxaposa, JIaKTO3a, MajbTO3a,
[JINKOTEH, LEJUTI0II03).|| 3aKPEeTUIeH He/tono3a  (KJIeTdaTka), Kpaxma,
buonoruueckue (GYHKIMH|| U1 HOBBIX [JIMKOTE€H; JIMMHUJABI, TPUTJIULEPHIbI
YIJIIEBOJIOB. JIununer:|| 3HaHUM (kupbl,  Macna),  ¢ochorunuabl,
TPUTIULEPUIBI, dbochoarnupl, CTEpOUIbI. XapakTepHu3oBarhb
CTEPOMIBI. I'mapodunbHO- YTJI€BOIbI, JTUITUIBI
ruapopoOHbIe CBOIiCTBa. KaK KJIacC OpraHMYeCKHX COeTUHEHUH.
buonoruueckue GbyHKIMN KnaccudunupoBarb ~ yrieBojasl U
munuaoB. CpaBHEHHE YTIJIEBOJIOB, JUOHUABI TI0 CTPOEHUIO; IMEPEUUCsTh
OEJIKOB U JIMIUJOB KaK HCTOYHHKOB (GYHKIMH  YTTI€BOJOB U JIMITHJIOB.
SHEPrUu. CxemaTnuecku M300paxarb CTpPOCHHE
JlemoHcTpanuu: Tabnurer " MOJIEKYJ YIJIEBOJOB, JIUIIHIOB
CXEMBI: «YTIEBOIBY, «JIHIHan».
Ob6opynoBanue: 060pyI0BaHHE JUIS
MIPOBEICHUS HAOJIOICHHH,
U3MEPEHUM, DKCIIEPUMEHTOB
8 |[HykieuHOBBIE KUCIOTHI. 1 |[Hykneunossle kucnotsl: JAHK wu|| VYpoxk Texymmuit ||PackpblBaTh coaep:kaHue TEPMHUHOB U 8
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Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo

n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeITeJIbHOCTH wiany | d¢akry

4acosB
ATO PHK. Hykneotuasl — MOHOMEpBI HU3Yy4YCHUSA MOHATUI:  JIe30KCUPHOOHYKIEHHOBAS
HYKJICMHOBBIX KUCIOT. CTpoeHue u u kucinota (AHK), pubonykienHoBas
¢ynkumn  JIHK.  Crpoenue  u| mepBUYHO KHUCJIOTa (PHK), HYKJICOTH],
dbyakuun PHK. AT®: ctpoenue u ro MOJTMHYKJICOTHTHAS Lenb
byHKIHH. 3aKperieH (MOMMHYKIICOTHT),
JlemoHcTpanuu: Ul HOBBIX KOMILUIEeMEeHTapHOCTh, ¢yHkuuu JJHK
[Toptpetsr: [Jx. Yorcon, @. Kpuk,|| 3HaHui (xpanenue 51 nepenaya
M. Vunkunce, P. ®paHkiuH. HACJICJICTBEHHOW MH(OPMAIIUH); BHU]IbI
TaOnuibl U CXEMBI: PHK (uHpOpMaIOHHAas,
«Hyxneunossle kucnotsr; JHK», TPAHCIIOPHAs, pubocomainbHast);
«buocunrtes Oenka», «CrpoeHue aseHo3uHTpH(OChaT (ATD),
MoJieKyibl ATD». MaKpOIpruyeckas CBSI3b.
O6opynoBaHue: CBETOBOM XapakTepu3upoBaTh  HYKJIEHHOBBIE
MHUKPOCKOII, MUKPOIIpENapaTsl KHCIIOTBI KaK XUMHYECKHE
COETMHEHUS u HOCHUTEIHN
HacJe/ICTBEHHON MH(OpMaIuu.
OtmedaTth OCOOEHHOCTH  CTPOEHMS
MoJIeKy1 HykiaenHoBbIX kucnot (JIHK,
PHK) u AT®.
Cxemaruyecku M300paxaTh CTPOCHHE
HYKJIEOTHI0B, MOJIEKYJI HYKJIEMHOBBIX
kuciot, ATO.

9 ||HUctopus u mero sl 1 ||LuTonorust — HayKa O KJIETKe. Ypox Texymui ||PackpsIiBaTh coaep:KaHUEe TEPMHUHOB U 9
U3YYEHHUS KIIETKH. Knerounas teopuss — mnpumep| U3ydeHus MTOHSITHIA: KJIETKa, LUTOJIOTUS;
Kinerounas Teopus B3auMOJIeiicTBUA el U (pakToB u pacKpbIBaThb COAEpKAHHUE MOJOKEHUN

B Hay4YHOM ITO3HaHMM MeTo/pbl|| IEpBUYHO KJIETOYHOW Teopuu. [lepeuncnare un
W3YYEHHUS KIIETKU. ro XapaKTepU30BaTh OCHOBHBIE METOJIbI
JleMoHCcTpanuu: 3aKpeIIeH N3Y4YCHHUS KIICTKH:

[loptpetsl: A. JleBenryk, P. I'yk,| us HOBBIX (mpuroroBieHue Cpe30B,
T. llIsann, M. Ilneitnen, K. bap,| 3Hanwmit OKpallliBaHUE, MHMKPOCKOIIHPOBAHUE,
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Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeITeJIbHOCTH wiany | d¢akry
4acoB
P. Bupxos. LHEHTPU(PYTUPOBAHNE,
O6opynoBanue: CBETOBOM KYJIbTUBHPOBAHHE KJIETOK U TKaHEH).
MHKPOCKOIIL, MUKpOIpenapaThl [ToaroroBka k EI'D.
pPaCTUTENbHBIX,  KUBOTHBIX WU
OakTepUaIbHBIX KJIETOK; PHUCYHKH
¢ MukpodororpadusiMu  KIETOK,
MOJIy4YEHHbIE c MIOMOUIbIO
CBETOBOI'0 u 3JIEKTPOHHOTO
MUKPOCKOII.
10 |Krnerka Kak menocTHas 1 |Knerka kak uenocTHas KuBasi| YpoOK Texymmuit || PackpsIBaTh conep:kaHue TEPMUHOB U 10
JKUBasl cucTeMa cuctema.OO0I11e MPU3HAKK KJIETOK: || U3yUeHUs MOHATUN: KIETKH (dyKapuOTHYEeCKas,
3aMKHYTas HapykHasi MeMmOpaHa, U IIPOKAapUOTUYECKas), IUIa3MaTuyecKas
moexyisbl JIHK kak reHeTrndeckuii || mepBU4HO MemOpaHa (mna3manemma),
anmapar, cucTeMa CHHTe3a Oelnka. ro IJIMKOKAJIUKC, TPAaHCIOPT  BELIECTB
THUIBI KIETOK: DYKapUOTHUYECKAs H |3aKpEIUICH (maccuBHBIN, aKTHUBHBIN), SHIOLUTO3
MPOKAPUOTHYECKAS. WSl HOBBIX (parounTos, MUHOLMUTO3), HK3OIHUTO3,
OcoOenHoctu CTpOEHMsI| 3HaHWI KJIETOYHAsICTCHKA, HYKJICOU].
IIPOKAPUOTHYECKOMN KIIETKH. CpaBHUBaTh MEXy cobou
Knerounass crenka  OaxTepwuil. JYKapUOTUYECKHUE u
Crpoenne 9YKapUOTHUYECKOI MPOKAPUOTUYECKHE KIIETKH; OTMEYaTh
KJIETKH. OCHOBHBIE ~ OTIMYHUA CXOJICTBO M pasiauuus B CTPOEHUU
PaCTUTEIILHOM, YKUBOTHOM 5 KJIETOK OaxTepui, JKMBOTHBIX,
rpubHO kieTku. [loBepXHOCTHBIE pacteHuii u rpu0oB.
CTPYKTYpbl — KIJIETOYHasl CTEHKa,
[JIMKOKAIIUKC, 170'¢ GyHKIUH.
[lna3maruueckass MemOpaHa, ee
CBOMCTBA U QYHKIIUH.
11 ||Ctpoenue 1 |Huromnazma u ee opranousl.|| KomOunu ||Koppekuus;|| PackpbiBaTh coepikaHne TEPMUHOB U 11
JYKapUOTHYECKOU OnHomeMOpaHHBIE OpraHOMBI|| POBAaHHBIN || TEKYIUMH ||IIOHATHNA: LMTOIUIA3Ma, OPraHOW[BI,

kietku. JlaboparopHas

kietku: OIIC, ammapat ['onbmxw,

sHpomnazMarndeckas cetb  (OI1C),
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Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n pa3aeJia, TeMbl BO YPOKa || KOHTPOJS JeATeJIbHOCTH mwiany | d¢akry
4acoB
padora Ne 2 «3yuenue JIN30COMBI. arrapar lonbmxw, JIN30COMBI,
CTPOCHHUS KJIIETOK [TomyaBTOHOMHBIE OpraHOMIbI BaKyOJb, MHUTOXOHIPHH, TIJIACTHIBI
pacTeHui, KUBOTHBIX, KJIETKU:MUTOXOHIPHUH, TUIACTU/IBI. (XJI0pOIIaCThI, XPOMOILIACTHI,
rpuOoB U OaKkTepuil MO [TporcxoxaeHNE MHUTOXOHAPUN H JIEHKOTILJIACTHI ), prUOOCOMBEI,

MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpenaparax u ux
OIIUCaHUE»

IJI1aCTua. BI/II[I)I IJI1aCTua.

HememOpaHHbIe OpTaHOMIbI
KIIETKHA: PHUOOCOMBI,  KJICTOYHBIH
IEHTP, LEHTPHUOJHU, PECHUYKH,

KIYTUKU. DYHKIIUM  OpraHOUIOB
KJIETKH.

Bxurouenus.

Snpo — peryyATOpHBIA LEHTP
kietku. CTpoeHue siapa: sijiepHas
000J104Ka,

KapHoriazma, XpPOMAaTHH,
SAPBILIKO. XPpOMOCOMBI.
TpaHCcIOpT BELIECTB B KIIETKE.
JleMoHCTpauu:

[Toptpetsr: A. JleBenryk, P. I'yk, T.
[lIBann, M. Ilneiinen, K. bap, P.

Bup-xos.

Tabmumper u  cxembl: «CTpoeHHe
YKapUOTUUECKOU KIJIETKN»,
«CTpoeHHE JKUBOTHOM KJIIETKH»,
«Ctpoenue pacTUTEIbHOU
KIJIETKU», «CTtpoeHue
MPOKAPUOTUUYECKOU KIJIETKU,
«CtpoeHue a1pa KIJIETKI».
O6opynoBaHue: CBETOBOM
MUKPOCKOIL, MHUKpOIIpenaparhl
pacTU-TENBHBIX U YKUBOTHBIX

MUKPOTPYOOUKH, KJICTOYHBIA IICHTP
(ueHTpocoma), PECHUYKH, KIYTHKH,
BKJIFOUECHUS, SI/IPO, SAEPHAsi 000JI04Ka,
KapHoIUIa3Ma, XPOMATHH, SJIPHIIIKO,

XPOMOCOMBI.
OnuceiBaTh CTpPOEHHUE
3YKapUOTHUYECKOMN KIETKH 1O
M300paXKEeHUSIM u Ha
MHUKpOIIpenaparax;

KIacCU(UIUPOBATh  OPraHOUIBl B
3aBHCHUMOCTH OT OCOOEHHOCTEH HX
CTPOEHUS (omHOMEMOpaHHBIE,
IBymMeMOpaHHble, HeMeMOpaHHbIE);
ONUCHIBATh GYHKIIUM ~ KaXJ0TO

OpraHouja B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SIIPO
KaK MECTO XpaHEeHHs, Tmepeaadn
(YaBOEHHE XpOMOCOM) U peanu3aluu
(TpaHCKpHMIIKS) HACIEICTBCHHON WH-
dbopMaIuu KIeTKH.

[Tepeuncnarp u ONUCHIBATH
KOMITOHEHTHI si/ipa ¥ UX (PYHKIIHH;
CxemaTnuHO H300pa)kaTh CTPOCHHE
pacTU-TEJIBHOM M JKMBOTHOM KIJIETKH.
OOBACHATE OMOJIOTHYECKOE 3HAUYCHHE
TPaAHCIIOPTAa Be-IIECTB B KIIETKE.
IToaroroska xk EI'D.
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Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeITeJIbHOCTH wiany | d¢akry
4yacos
KJICTOK. JIaGopatopHsie u
MPaKTHYECKHE PabOThI:
Jlaboparopuass pabora Ne 2.
«3yueHne  CTpoeHUs  KIJIETOK
pacTeHuil, )KUBOTHBIX U OakTepuit
MO MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 ux OnucaHue»
Tema 4. ’KuznenesiTeJJbHOCTb KJIeTKHU (6 yacoB)
12 ||OOMeH BelecTB UIIN 1 ||OGMeH BemiecTB, WM META0OIU3M.| YPOK Texymuii ||PackpeiBath comepxaHue TEPMUHOB U 12
MeTab0IH3M ACCUMUITSIINS (myIacTUYecKuii| u3ydeHus HOHSITHUIA: oOMeH  BemecTB U
0OMEH) u JTIACCUMMIISIINS u MpEeBpaIlCHHE SHEPTHH (METa00IHU3M),
(oHepreTuyeckuii 0OMEH) — [Be|| IEpPBHYHO aCCUMWIALINA, TJIACTUUYECKUH OOMEH,
CTOPOHBI €IMHOTO0 mporuecca ro JUCCUMWIISALIUSA, JHEPreTUYECKUN
Metabomusma.  Ponb  3aKOHOB|3akperuieH oOMeH.
COXpaHEHHMsI BEIECTBA M YHEPTUU B| U1 HOBBIX [Tonroroska k EI'D.
MOHUMaHWU MeTabonm3ma. Tumsl| 3HaAHUN
oOMeHa BelecTB: aBTOTPO(HBIN U
reteporpodusbiii. Pons gepmenTon
B 0OMEHE BEIIECTB U MPEeBpalleHIH
SHEPTUU B KJIETKE.
13 | ®oTocunTes. 1 | ®orocunres. Ypok Texymui ||PackpsiBaTh conepxka-HUE TEPMHUHOB 13
XeMOCHHTE3 CBeroBass u TeMHOBass  (pa3bl| U3yueHUs u ToHATHH: (oTocuHTe3, GOTONU3,
dorocunTe3A. Peakuun u ¢bochopunmrposanue, NEPEHOCUHK
doTocuHTE3A. O} PeKTUBHOCTD|| IEPBUYHO MIPOTOHOB, XEMOCHHTE3.
dorocuHTe3A. ro OnwuceiBath (POTOCUHTE3, MPOIECCHI,
3HaueHue POTOCHHTE3A JUIS JKU3HHU| 3aKpeIieH MpOTEKaloIlie B CBETOBOM |
Ha 3emie. BrusgHue ycioBuHii| M HOBBIX TEMHOBOM (haze.
cpensl Ha (OTOCHMHTE3 U CIOCOOBI| 3HAHUU BbIsSBISTE  MPUYMHHO-CIIEACTBEHHBIE
MOBBILIEHUS] €r0 IMPOAYKTUBHOCTH CBSI3U MEXIY MOTJIOLIEHUEM

26




Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeITeJIbHOCTH wiany | d¢akry
4acosB
Y KYJIbTYPHBIX PACTCHUM. COJIHEYHOH PHEPTUU XJIOPODUILIOM U
XEeMOCHUHTE3. cuHTe30M MoJiekyn ATO.
XeMOCHUHTE3UpYoLe OaKkTepuu. CpaBHUBaTh HUCXOJHBIE BELIECTBA,
3HaueHue XEMOCHHTE3a [UIsl )KU3HU KOHEYHBIC IPONYKTBI M  YCJIOBHUSA
Ha 3emie. IIPOTEKaHUsl pEaKkUUi CBETOBOW W
JlemoHcTpanuu: TEMHOBOM (ha3bl poTOCUHTE3A;
[Hoptpersi: K. A. Tumupsses. CpaBHuBarh ¢doTocuHTE3 "
Tabnuupl U cxeMbl: «XJI0pOIIACT», xemocuHTe3. OleHMBaTh 3HAYEHUE
«DOTOCUHTE3Y. ¢doTrocHHTE3a ¥ XEMOCHHTE3a JUis
»km3HU Ha 3emite. [Toaroroska k EI'D.

14 |Ouepreruyeckuii oOMeH 1 |Oueprernueckuii oOMeH B KIETKe.| VYpok Texywmuii ||PackpeiBaTh comepx’aHue TEPMUHOB U 14
Pacmennenue BEILIECTB,|| U3YYCHHUS NOHSATHI: DHEpPreTHUecKuii oOMeH,
BBIIEJICHUE M aAKKyMYJIHpPOBaHHE U TJIMKOJIN3, MOJIOYHOKHUCIIOE OpOoXKeHue,
SHEpPruM B  KIETKE.  OTaIbl| IEpBUYHO CIIUPTOBOE Oporke-Hue,
HHEPreTH-YeCcKoro oOMeHa. ro Ouosornyeckoe
['mukonu3. bpojkeHne U ero BHIBIL.||3aKperuieH OKHUCJIEHHE, KJIETOYHOE JbIXaHUE,
KucnoponHoe okucnenue, win 1Sl HOBBIX JTUCCUMUIIALIUSA, PEPMEHT.
KJIETOYHOE JbIXaHME.| 3HAHUUN XapakTepu3oBaTb OOMEH BEIIECTB U
OxucnutensHoe doc- IpeBpalieHne SHepruu (MeTaboIn3M)
dopunupoBanue. IPHEKTUBHOCTH KaK OJTHO UX CBOWCTB )KHBOTO.
HHEPreTHIECKOro oOMeHa. [lepeuncnars 0CO0EHHOCTH
JlemoHcTpanuu: [JIACTUYECKOTO U DHEPreTUYECKOro
Tabnuue! u CXEMBI: oOMeHa B KIETKEe; YCTaHaBIMBATb
«Tunpmuranus», «MeTadbonuzm», B3aMMOCBSI3b MEX/1y HUMH.
«MuTtoxoHapU», Paznuuath TUOBI OOMEHa BELIECTB B

«DHepreTuuecKuii 0OMeH»

KJIETKE:! aBTOTPO(HBIN )51
reTepoTpOQHBIH.

OnuceiBaTh 3Tanbl SHEPreTUYECKOrO
oOMeHa (ITOArOTOBUTEIbHBIMH,
OCCKUCTOPOAHBIA, KHUCIOPOAHBIA) |

27




Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeITeJIbHOCTH wiany | d¢akry
4acosB

CpaBHMBATh UX MEXKIY COOOM.

XapakTepu3oBaThb peakuuu

[JINKOJN3a, OpOXKEHUs, KIETOUYHOIO

JbIXaHUS;

BBISIBJISITH  [IPUYMHHO-CJIE/ICTBEHHBIE

CBSI3U MEXIY [JINKOJIU30M,

KJICTOYHBIM JIbIXaHUEM U CUHTE30M

Mouiekys ATO.

CpaBHuBaTh Y3PPEKTHBHOCTD

OECKHUCIOPOAHOTO M KHUCIOPOJHOTO

JTAIoB.

15 |buocunres Genka. 1 |[Peakuum MaTpuU4HOIO CHHTE3ad.| YPOK Texymuii ||PackppiBaTh copepxaHue TEPMUHOB U 15
Peakuus marpuuHoro ['enetnueckass uHpoOpMauus  H|| U3ydEHUS NOHATHNA: T€H, TIEHETHUYECKUH KOJ,
CHUHTE3a JAHK. Peamusanus renerndeckou 51 MaTpUYHBIA CHHTE3, TPAHCKPUIILIHS,

uHpopMaun B KJIETKE. || IEPBUYHO Omnpenensars CBOMCTBA T€HETUYECKOTO
['eHeTnyecknii KO MEro CBOWCTBA. ro KoJia (TpUILIETHOCTh, OJIHO3HAYHOCTD,
TpaHckpunuuss —  MaTpPUYHBIN|3aKpeIUIeH BBIPOXKJIEH-HOCTb, YHUBEPCAJIBHOCTb,
cunrte3 PHK. Tpancmsauus  —|| us HOBBIX HENEPEKPBIBAEMOCTD,

OuocuHTe3 Oenka. Oranel| 3HaHUU HENPEPBIBHOCTD).

TpPaHCISALUH. Koaunposanue OnuceiBaTh  3Tambl  pealu3aluu
aMHHOKUCIOT. Ponp pubocom B Haclle/ICTBEHHOH  WH(popManuu B
O6unocuHTe3e OemKa. KJIETKE. CpaBHuBaTh peakuuu
JeMoHcTpanuu: MaTpuuHOro cuHresza Mosiekyn PHK u
[Toptpetsr: H.K. Konbios. OemnKa B KJIETKE.

Tabmuner u  cxembl: «CTpoeHmHe Tloaroroska x EI'D.

JIHK»,

«Ctpoenne u (GyHKIIMOHHPOBAHHE
TeHa,
«Cunres

Oenka», «Pemaukamus

JITHK»,
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Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeITeJIbHOCTH wiany | d¢akry
4acosB
«"eHeTnyeckuii KOI».
Ob6opynoBanue: MOJIE/IH-
anIuIMKaluu
«YnBoeHue JIHK u
TPAHCKPUIILIUSD,
«buocunres 6enka»
16 | Tpancusus — 1 |Tpancmsauus — OuocuHTe3 Oenka.| VYpok Texymui ||PackpsiBaTh colep:kaHUE TEPMHUHOB U 16
O6uocuHTe3 6enka Oranel Tpa”casiuuu. KonupoBaHue| u3ydeHus HOHSITHM: TpaHCIALUS, KOJIOH,
aMMHOKUCIOT. Ponp pubocom B U aHTUKOJOH, pubOocoMa, LEHTpalbHas
OouocuHTe3e OenKa. HEPBUYHO JoTMa,  MOJIEKyJisipHass ~ OHOJOrus.
JlemoHCcTpanuu: ro OnucelBaTh  3Tambl  peald3alyu
O6opynoBanue: MO/IEJIN-||3aKpeTLieH HACJICICTBCHHOW  WH(pOpPMAIMK B
anmukanuu «buocuHTes 6enka» || Ml HOBBIX KJIETKE. CpaBHuBarh peakuuun
3HaHUHN MaTpu4yHOro cuHresa mosiekys PHK u
OerKa B KJIETKe
17 |Heknerounsie hopmbl 1 |[Hexnerounble QoOpMBI XKH3HU —|| YpOK Texymuit ||PackpsIiBaTh cojep:kaHUE TEPMHHOB U 17
KU3HU — BUPYCHI BHUPYCHI. U3Yy4EHUs HOHSITHIA: BUPYC,  BHPYCOJIOTHS,
Hcropust OTKpBITHS BUPYCOB u Karcum, OaxTe-puodar, BHUPYC
(1. Y. BanoBckwmit). OcOOGEHHOCTH|| IEPBUYHO uMMyHoJepuuura uenoBeka (BUY),
CTPOCHHS U KU3HEHHOrO IIMKJIA ro OHKOT€HHBIE BUPYCHI.
BUpycoB. bakrepuodaru. bornesnu|3akpenien XapakTepus3oBaTb BUPYChl Kak He-
pacTeHUi, KUBOTHBIX M UEJIOBEKa,| sl HOBBIX KJIETOYHYIO bopmy KU3HU;
BbI3bIBacMble BHpycaMH. Bupyc| 3HaHui 0COOEHHOCTH CTPOEHUS U
uMMyHozaeuimTa yenoseka (BUY) KU3HENESITEIIbHOCTU BHUPYCOB.
— Bo3Oynutens CIINa. ObpaTHas OnuceiBath YKA3HECHHBII LIUKJI

TPaHCKPUIILIUSA,  peBepraza  H
MHTETpasa. [Ipodpunaktuka
pacrpoCcTpaHEeHUsI BUPYCHBIX

3a0oneBaHuii. JleMOHCTpauu:
[Toptpetsr: 1. Y. IBaHOBCKMIA.

BUPYCOB UMMYHOJE(PUIIUTA YETOBEKA,
pasnuyath Ha pucyHkax BTM ((Bupyc
TabayHON

MO3auKH), Oakrepuodar, BUY.
OO6oCHOBBIBaTh M COOJIONIATH MEPHI
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Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeITeJIbHOCTH wiany | d¢akry
4acosB
Tabmuubt u  cxemsl: «Bupycem, MPOPUITAKTUKH pacnpocTpaHeHus
«bakrepuodarn»; «CtpoeHue u BUPYCHBIX 3aboseBaHui
u3HeHHbIM nukn Bupyca CITN/la, (pecniuparopHsle, KEIyJOYHO-
Oak-Tepuodaray. KHIIICYHBIC, KJICIIEBOH dHIEDAIHT,
O6opynoBaHue: MOJIEb BUY-undexmus).
crpykrypel  JAHK;  marnutHas
MOJ1e1b-alINKaLUs
«CTpoeHHE KIETKW».
Pexomenayembie TEMBI
UCCIIEIOBATEIBCKUX PAOOT:
Tema 5. PasmHoOKeHNe 1 MHAMBHAYAJbHOE PA3BUTHE OPraHU3MOB (5 4acoB)
18 |PKu3HEeHHBbIH UK 1 ||Knerounsrit muxi, nin xu3HeHHbIN||[KoMmOounan | Koppekius;||PackpbiBaTh copepikaHiue TEPMUHOB U 18
KJIETKH. [[enenue UKJ K1eTku. IHTepda3a u MUTO3. |[pOBAHHBIN |[TEKYIIUI  |[TOHATH: KJIETOYHBIN LUK,
KJIETKU. MUTO3. ITpoueccel, IIPOTEKAIOIINE B uHTepdasa, penyIuIMKanus,

Jlaboparopnasi padora
Ne 3 «Habmronenue
MHUTO3a B KJIETKaX
KOHYHKA KOpEIIKa JIyKa
Ha TOTOBBIX
MUKpOTIpenaparax»»

uHTepdaze. Permkamus — peakuus
MaTpUYHOT'O CHUHTE3a JHK.
CtpoeHue XxpoMocoMm.

XPOMOCOMHBIN HAaOOp — KapUOTHII.
JumonHbINA " TaIUION THEIN
XPOMOCOMHBIE HaOOpBHI.
XpomaTuasl. [utonornueckue
OCHOBBI Pa3MHOXKEHHUS U
MHAUBHUIYaJIbHOTO pa3BUTHS
OpraHu3MoB. JleneHue KIEeTKH —
muto3. Craguu muto3za. [Ipoueccsl,
IIPOUCXOAIINE HAa PA3HBIX CTAIUAX
MUTO3a. buHosornueckuii  CMBICI
muTto3a. [IporpaMmmupyemas rudensb

XpOMOCOMa, KApUOTHII, TaIUIOW]IHBIMI,
JTUTUIOUIHBI  XPOMOCOMHBIN  Habop,

XpOMAaTUABI; MHTO3 €ro CTajHH:
npodasa, MmeTadasa, anagasa,
Tenodasa.

OnwuchIBaTh KU3HEHHBIN LIUKI KIETKHU;
MEepeYncIsiTh W XapaKTepu30BaTh
TIEPUOIBI KJIETOYHOTO UKIIA,

CpPaBHMBATh UX MEX]y cO-00i.
OnwuceiBaTh  CTPOEHHE  XPOMOCOM,
KapHOTHUIIOB OPTaHU3MOB, CPaBHUBATh
XPOMOCOMHBIE HAOOPHI KIETOK.
CpaBHUBaTh cTagun MHTO3a.
PaznuuaTh Ha MHKpomnpenapaTax u

30




Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n pa3aeJia, TeMbl BO YPOKa || KOHTPOJS JeATeJIbHOCTH mwiany | d¢akry
4acoB
KJICTKU — aIloITo3. PUCYHKAX CTaJMH MHUTO3a.
JleMoHCTpamuu: Tabauisl u PackpeiBaTh OHMOJOTHYECKHI CMBICIT
cxeMbl: «KIICTOUHBIN UK, MHTO3a.
«Permmukanus  JIHK», «Ctpoenue IToaroroska x EI'D.
XPOMOCOMBIDY, «MHUTO3»;
MarHuTHasT  MOJIeNb-alIUInKaIHs
«/lenenue kierkn»; mogens JJHK.
O6opynoBaHue: CBETOBOH
MHUKPOCKOII W MHKpO-TIpernapar
«KapuokuHe3 B KIETKax Kopelika
TTyKay.
JlaGopaTopHble W TPaKTUYECKHE
paboTHI:
JlaGopatopHas pabota Ne 3.
«HaOmogerne MuTo3a B KIETKaxX
KOHUMKA  KOpeliKa JIyka Ha
TOTOBBIX MUK-pOIIperapaTax»
19 |[®opmbl pa3MHOKEHHUS 1 ||[@opmsl pa3MHOXEHHUs|| YPOK Texymuit ||PackpsIiBaTh coaep:kaHUEe TEPMHHOB U 19
OpraHU3MOB OpraHu3MOB: O€CII0JIOe U MOJIOBOE. || U3YUEHUs TTOHSATHM: Pa3MHOKEHUE, KJIOH,
Buner Gecrionoro pa3MHOXKEHHUS: u 1OJIOBBIE KJIETKH (rameTsl),
JeJIeHue HaJABOE M TMOYKOBAHHE|| IEPBUYHO SIMIIEKIIETKA, CHEpPMaTO30M]l, 3UTO0Ta,
OJTHO- n MHOTOKJIETOYHBIX, ro JeJICHUE HaJaBOE, IMOYKOBaHUE,
CIopooOpa3oBaHKe, BETEeTAaTUBHOE|3aKpeIlieH CHOPYJISIIUSA, ¢dbparmeHTanus,
Pa3MHOXKEHHUE. WSl HOBBIX BEreTaTUBHOE pa3MHOXEHUE,
HckyccTBeHHOE KJIOHUPOBAHUE|| 3HAHUU CEMEHHOE pa3MHOXKEHUE, OIbLICHUE,
OpraHW3MOB, €r0 3HAYCHHUE A JIBOMHOE OIJIOJIOTBOPEHHE, TIOJIOBBIC
CCIICKITUU. JKEIIE3bl, CEMEHHUKHU, SIMYHMKH,
ITonoBsoe pa3MHOXEHHE, ero OIJIOJIOTBOPEHHE (HapyxHOE,
OTJIMYHS OT OECIIONIOrO. BHYTpEHHEE). XapakTepu3oBaTh
JleMoHCTpanuu: Tabau1s! u 0COOEHHOCTH
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Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeITeJIbHOCTH wiany | d¢akry
4acoB

cxeMbl: «PopMbl W 3HaueHHe OecIoyioro M IOJIOBOTO

Pa3MHOKEHUS OpraHu3MOB, CHoco00B Pa3MHOKEHUSI.

«/IBOMHOE  OIUIOJOTBOPEHHE Y Boiaensats BU/IBI Oecrnomnoro

LBETKOBBIX pacTeHUi», «JleneHue Pa3MHOKEHHS; BBISIBJIATH

KJIeTKH OakTepumn», «BereratuBHoe B3aUMOCBSI3M  MEXIy (QOopMaMu U

pa3MHOMKEHUE pacTeHuin», cnocobamMu  pa3sMHOXKEHHS, U UX

«CTpoeHHE MOIOBBIX KIETOK. OMOJOrM4ECKUM 3HAUECHUEM.

Pexomennyemsbie TeMbI Bnagerp npuémamu BereTaTMBHOIO

HCCJIeJ0BATEIbCKUX padoT: pPa3MHOXKEHUS KYJIbTYPHBIX PAacTEHUU

1.UccnenoBanue MHOT'000pa3us (Ha mpUMepe KOMHATHBIX ).

BEreTaTUBHOIO Pa3MHOXKEHHUS XapakTepu3oBaTh IOJOBbIE KJIETKH:

pacTeHUH. SIALe-KIIETKH, CIEepMaTO30UbL;

2.KommnekcHoe N3y4eHue BBISIBJISITH OCOOEHHOCTH UX CTPOEHUS.

JPOAKEM.

20 ||Meiio3 1 |Meiios. Craguu Menosa.|  Ypok Texymuit ||PackpsIiBaTh cojep:kaHUE TEPMHUHOB U 20
[Tpoueccrl, MpoOUCXOIAIIME  HA|| U3yUEHUs MTOHSITHIA: Meio3, KOHBIOT AN
cragusax  menosa.  Ilosene-Hue 51 XPOMOCOM, nepe-Kpect
XPOMOCOM B MEHO3€. IIEpPBUYHO (KpOCCUHTOBEP) XPOMOCOM, FaMETHI.
Kpoccunrosep. buonornueckuit ro XapakTepu3oBaTh MeH03 Kak crocod
CMBICJI ¥ 3HAaYE€HHE Meio3a. 3aKpeIuIeH KJIETOYHOTO  JICJIEHUS;  OIHKCHIBATh
JlemoHcTpanuu: 1Sl HOBBIX MeWo3 MO CTaausM; CpaBHHUBAaTh
Tabmuublr w  cxembl: «JleneHue| 3HaHHI cTaguu Melo3a U MUTO3a.

KIIETKWY», «Menos». Paznmuuate Ha puUCYHKAaxX CTaauu
O6opynoBanue: wmonens JIHK; Meli03a; pacKphIBaTh OHMOJOTHYECKOE
MarHuTHas  MOJIEb-alIUINKaLUs 3HauUEHUE Meno3a.
«JleneHue KIeTKn». TToaroroska x EI'O.
21 ||Ob6pa3oBanue u 1 |"amerorenes — nporecc|Komounu |[Koppekuwus;|[PackpsiBaTe conepkaHne TEPMHUHOB U 21
pa3BUTHE MOJIOBBIX o0pa3oBaHMUs TMOJOBBIX KIETOK Y|[pOBAHHBIN |[TEKYIIUI  |[TOHATH: raMeTOreHes,
KJIETOK. YKUBOTHBIX. CIIepMaTOoreHes, OOreHes,
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Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n pasjena, TeMbl BO YPOKa || KOHTPOJS AesiITeJIbHOCTH mwiany | d¢akry
4yacos
Onog0TBOpEHHUE. [TosioBBIE KENE3bl: CEMEHHUKU H CIIEpPMAaTO30M /1, aKkpocoma,
JlaGoparopHas pabora anyHuKUd. OOpazoBaHue U pa3BUTHE SIAIIEKJIETKA, TOJISIPHbIC TEIbLIA.
Ne 4 «3yuenue MOJOBBIX  KIETOK  —  TraMeT XapakTepu3oBaTh 0COOEHHOCTH
CTPOEHHUS MOJOBBIX (cmiepmaro3oup, —siIEKIeTKa) — raMeToreHe3a y JKUBOTHBIX M €ro
KJIETOK Ha FOTOBBIX CIIEpPMAaTOTeHE3 u OOI'€HE3. CTaJMH; TIOJIOBBIE KJIETKH KUBOTHBIX U
MUKpOTIpenaparax» Oco0eHHOCTU CTPOCHUS OIMCHIBATh MPOIIECC UX PA3BUTHUS.
AWLEKIETOK W  CIEpMaTO30MJIOB. CpaBHuBarh CIIEpPMAaTOr€HE3 u
OmnogorBopenue. I[lapreHorenes. OOTCHE3. OnuceiBaTh
JlemoHcTpauuu: OILJIOJIOTBOPEHHUE, Onosornveckoe
Tabmuuer u cxemsl: «lIpsamoe u 3HaYEHUE OIJI0JOTBOPECHHUSI.
HEenpsiMoe pa3BUTHE,
«["ameToreHe3 y MIIEKOMMTAIONINX
u  uenoBekay. OOopymoBaHue:
MoJielb MeTadasHOi XPOMOCOMBI,
MHUKPOCKOII, MHUKpOIpenaparhl
«CriepMaTo30u bl MmJe-
KONUTAIOIIETOY, «Anneknerka
MJIEKOITUTAOIIETO.
JlaGopaTopHble W TPaKTUYECKHE
pabotsl: JlabopaTopHast pabota Ne
4. «M3ydeHne CTPOEHMS NOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax,.
22 |MnpuBuayanbpHOE 1 |MunuBuIyambHOE pazButHe|| Ypok Texymuit ||PackpsIlBaTh coaep:kaHUE TEPMHHOB U 22
pa3BUTHE OPraHU3MOB (oHTOTEHE3). OMOpHOHANBHOE|| U3yUYeHHUS MOHATUH: OHTOTEHE3, SMOpUOTreHE3,
pazBuTHE (dMOpHOTEHe3). Tambl u 3urora, JapoOneHue, OJacTOMeEpHl,
SMOpPHOHANLHOTO  Pa3BUTUA Y| MEPBUYHO Mopyna,  Onactyna,  OIacTolenb,
MO3BOHOYHBIX KUBOTHBIX: ro racTpyia, HeHpyna, OpraHoreHes;
npoOiieHue, racTpyJssusL,||3aKperieH 3apOJBIIIEBbIE JIUCTKU: DKTOAEpMA,
opranoretes. [locTamOpuoHanbHOE| sl HOBBIX Me307epMa, SHTOJEPMA;

33




Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeITeJIbHOCTH wiany | d¢akry
4acosB
pasButHe. Tumbl  MOCTIMOpH-| 3HAHUIA oCcTAMOPHOHAIIEHOE pa3BUTHE:
OHAJILHOT'O Pa3BUTHSA: npsAMOe U HenpsMoe (JIMYMHOYHOE);
npsiMoe, He MPAMOe (JTMYMHOYHOE). Metamopho3s, Meracropa,
BnusHue cpensl Ha  pa3BUTHE MHUKPOCIIOPA,  IBUIBLIEBOE  3€PHO,
OpraHu3MoB; (aKTOPHI, CIIOCOOHBIC CIIEPMHUH,  3apOJBIINIEBBIA  MEIIOK,
BBI3bIBaTh BPOXKJICHHBIE YPOJACTBA. JBOMHOE OIJIOIOTBOPEHHE.
Poctr wu pasBurHe  pacTeHMIl. Onpenensite 3Tanbl 3MOPUOHAIBLHOTO
OHTOreHe3 IBETKOBOTO PAacTECHHUS: pa3-BUTHS XOPIOBBIX Ha CXE€Max U
CTpOCHHE CEMEHH, CTaJuu npenaparax M ONMCHIBATh IPOLIECCHI,
pa3BUTUS. IIPOUCXOAIINE HA KAXJIOM dTalle.
JlemoHcTpanuu: CpaBHUBaTh IEpUOJBI OHTOTEHE3Q;
Tabmuubl U cxembl: «OCHOBHbIE npsMoe U HenpsMoe (JIMYMHOYHOE)
CcTaauu OHTO-TeHe3a», «lIpsmoe u MOCTAIMOPHUOHAIBHOE pa3BuUTHE,
HENpsIMOe pa3BUTHE», «/[BoitHOE 3apOJBIINIA  4YEJIOBEKa U APYTUX
OIUIOIOTBOPEHUE Y  ILIBETKOBBIX XOPAOBBIX.
pacTeHHI». OOBsACHATH OMOJIOTHUECKOE 3HAUCHHE
pa3BUTHA c MeTamop(ho3oMm;
OTPULATENIBHOE BIIMSIHME  AJIKOTOJI,
HUKOTMHAa W JPYI'HMX TepaTOreHHbIX
(akTOpoB Ha pa3BUTHE 3apOJbILIA)
YyeJloBeKa.
OnwuceiBath porece JBOMHOT'O
OILJIOIOTBOPEHUS y I[BETKOBBIX
pacTeHUH.
3aiuTa ucciae10BaTeNbCKuX padoT.
Tema 6. HacjieiCTBEHHOCTH M H3MEHYHBOCTh OPranu3moB (8 yacos + 1 4. pe3epn)

23 |['enetnka — Hayka o 1 |[penmer u 3amaun reHeTukH. Ponb|| Ypok Texymui ||PackpsiBaTh coaep:KaHue TEPMHUHOB U 23
HaCJICICTBEHHOCTU U LUTOJIOTUM W HMOPHOJNIOTUU  B|| U3y4EHHUS MOHATUM: T'€H, TE€HOM, TIC€HOTHII,
U3MEHUYUBOCTH CTaHOBJIEHUH I'eHEeTUKHU. Bxian u (eHOoTUN, XPOMOCOMBI, aJJIeNbHBIC

POCCHICKHX u 3apyOEKHBIX || IEPBUYHO TEHBI (amnenn), TOMO3HTOTA,
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Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n pasaeJia, TeMbl BO YPOKa || KOHTPOJIA AeITeJIbHOCTH wiany | d¢akry
4acoB

YUEHBIX B pa3BUTHE T'EHETHKHU. ro reTepO3UroTa, JOMUHAHTHBIN PU3HAK

MeTtopl TCHETUKH|3aKPETUICH (TeH), pelecCHBHBIM MpHU3HAK (TEH),

(rubpuoI0rNYecKuii, Ul HOBBIX qucTas IMHUS, THOPU/T.

LIUTOT€HETUYECKUI, MOJIEKYJISIPHO-| 3HAHUI [lepeunciath W XapaKTepHU30BaTh

TEHETUYECKUA). METO/IbI re-HEeTUKHU:

OCHOBHBIE T€HETUYECKUE MOHATHUSA. TUOPUA0TOTHUECKU,

['eneTnyeckas CHUMBOJIMKA, LIUTOTCHETUYECKUN,  MOJIEKYJIIPHO-

UCIIONIb3yeMast B cxemax FEHETUYECKUW;  JOMUHAHTHbIE U

CKpemuBaHui. [leMoHCTpanyu: peLeCcCUBHBIE ITPU3HAKU PACTECHUN U

[Toptperer: 1. Mengens, T. SKMBOTHBIX.

Mopran, H. U. Basunos, C. C. Ilons30BaThCA reHETHYECKOM

YeTBEepHUKOB, TEPMUHOJIOTUEH WM CUMBOJMKOW s

H. B. TumocdeeB-PecoBckuii. 3aMUCH re-HOTUITHYECKUX CXeM

Ob6opynoBanue: MOJEIIb- CKpELIUBaHHUS.

anIUIMKaIus

«MOHOTHOPUIHOE CKpELIUBaHHUEY,

rep6apuii «I'opox MOCEeBHON»

24 ||3aKOHOMEPHOCTH 1 |3akoHOMepHOCTH  HacjeloBaHus|| YPOK Texymuit ||PackpsIlBaTh coaep:kaHUEe TEPMUHOB U 24
HaCJIEJOBAHMUS IIPU3HAKOB, YCTAHOBJICHHBIE U3Yy4EHUs HOHATHI: MOHOTHOPUIHOE
IIPU3HAKOB. I Mennenem. MoHorubpuaHoe 51 CKpEILMBaHMUE, deHoTUIMYECKUE
Monorubpuanoe CKpELIUBaHHUE. 3aKoH| IEpBUYHO TpYMIIbl, THOPUIOIOTMYECKH METOf,
CKpELIMBaHHE eanHooOpa3us THOPUAOB MEPBOTO ro YUCTBIE  JIMHUHW, JIOMUHUPOBaHUE

MIOKOJICHUSI. [IpaBuio|[3akpeneH TE€HOB (mosHoOE, HEIOJIHOE),
JOMUHHUPOBAHHS. 3aKOH|| Msl HOBBIX pacuIeIuIeHNe B IOTOMCTBE.
pacIeIIeHNs NPU3HAKOB.|| 3HAHWUU OnucelBaTh METOAMKY NpoBeneHus I
['unoresa 4uCTOTHI raMer. MeHeneM ONBITOB IO  HM3YYECHHIO
[Tonnoe u HEIOJIHOE HaCJIeI0BaHUs OJIHOM napbl
JTOMUHUpPOBaHUE. J[eMOHCcTpauu: MIPU3HAKOB y TOpOXa MOCEBHOTO.
[Toptpersl: I'. MeHaens. PackpeiBaTh  cozxepkaHuE 3aKOHOB
Taomuuet u CXEMBI: eauHoOOpa3uss THOPUIOB  TIEPBOTO
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Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n pa3aeJia, TeMbl BO YPOKa || KOHTPOJS AesiITeJIbHOCTH mwiany | d¢akry
4acoB
«MOHOTHOPUTHOE CKpEIIMBAHUE H MOKOJICHUS ¥ 3aKOHA PACHICTUICHHUS.
€ro IUTON€HETUYECKass OCHOBa», OOBACHATD TUIIOTE3y YHUCTOTHI TaMeET.
«3aKOH  pacuIeIUIEHUSI U €ro 3anuchBaTh CXEMbl MOHOTHOPHIHOTO
LUTOr€HETHYECKas OCHOBa, CKpELIMBaHuUs, OOBSACHSTH ero
«3aKOH YHCTOTHI TaMET». [IUTOJIOTHYECKUE OCHOBBI U pENIATh
O6opynoBaHue: FEHETUYECKUE 3a/1a4u
MO/ICIH-aNTITUKALIH Ha MOHOTUOPUIHOE CKpEIIBaHHE.
«MoHOTUOpUHOE CKpE-IIUBaHUEY, [Toaroroska k EI'D.
«Henonnoe JTIOMUHUPOBAHUE,
repOapuii «I"0poX MOCEBHOW.
Pexomennyemsbie TEeMBI
HCCJIeI0BATENbCKUX PadoT:
l.HacnenoBanue IOMUHAHTHBIX U
peleCCUBHBIX MIPU3HAKOB
YeJloBeKa.
2.HacnenoBanue JOMHUHAHTHBIX W
PELECCUBHBIX MIPU3HAKOB
YKUBOTHBIX.

25 |durubpumHoe 1 ||durubpuanoe CKpeuiuBaHue.| Ypok Texymuit ||PackpsiBaTh cojep:kaHUE TEPMHHOB U 25
CKpelIuBaHue. 3aKOH 3aKoH HE3aBUCHUMOTO|| U3yUEHUs TTOHSTUM: TUTHOPHUIHOE
HE3aBUCHUMOTO HaCJICI0BAHUS u CKpelIUBaHuE, aHATM3UPYIOIIee
HaCJEe0BAHUS MPU3HAKOB. [{urorenernueckue|| NEPBUYHO ckpeuuBanre. OnuckIBaTh OMBITHL |
MIPU3HAKOB OCHOBBI JTUTHOPUTHOTO To MeHens o U3y4eHHUIO Hacae0BaHUs

CKpELIMBAHMUS. 3aKperieH JBYX Tlap TMPU3HAKOB Y Tropoxa
AHaTM3UpYyIONee  CKPEIMBAHUE. || Ul HOBBIX MTOCEBHOTO.

Hcnonp30BaHne aHAIU3UPYIOLIETO|| 3HAHUU PackpeiBaTh  cojepkaHuE  3aKOHa
CKpe-IIMBAaHUS JJIsi OMNpeaeTeHUs HE3aBUCHUMOTO HacJeI0BaHUs
TEHOTHUIIA OCOOH. MIPU3HAKOB. [IpumeHnaThH
JleMoHCTpamuu: MAaTEeMaTUYECKU pacyeT C MOMOIIbIO
[Moptpetsl: I'. Menaens. Tabmuibt METOJa IEPEMHOXKEHUSA BEPOATHO-
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Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AesiITeJIbHOCTH mwiany | d¢akry
4acoB
u CXEMBI: «urnbpuanoe CTel M  3alUCh C  IOMOIUBIO
cKkpemuBanuey, «Lluronornueckue (heHoTUITHYECKUX paguKanoB
OCHOBBI JTUTUOPUIHOTO pacIleIIeH!s] IPU3HAKOB Y TIOTOMKOB
CKpELIUBAHUSI. 1o (peHOTUIY U TeHOTHITY.
O6opynoBanue: MOJICIIb- 3anuchBaTh CXEMBI JAUTUOPUTHOTO
anIIMKALMs CKpELIMBaHUs, OOBSACHATH ero
«/luruOpuaHoe cKkpeluBaHue» LUTOJIOTUYECKHE OCHOBBI M pellaTh
FE€HETUYECKUE 3a1auu Ha
TUTHUOPUIHOE CKPELIUBAHUE.
ITonroroska x EI'D.

26 ||CueruieHHOe 1 ||Cuennennoe nacnenoanue||KomOunu |Koppekuus;|PackpeiBath comepxaHre TEPMUHOB U 26
HACJIEI0BAHKE npusHakoB. Pabota T. MopraHna no|[poBaHHbIH |[TEKYIIUN  |[IOHATHUN: CLEIUIEHHOE HAacleZJOBaHUE
IIPU3HAKOB. CLIETUIEHHOMY HaCJIEJOBAHUIO NPU3HAKOB, PEKOMOMHAIMSI TEHOB,
Jlaboparopnasi pabora reHoB. Hapymenue cuenieHus FEHETUYECKUE  KapThl  XPOMOCOM,

Ne 5 «3yuenne TEHOB B pe3ynbTare MOPTraHu/a.
pe3yJbTaToB KpPOCCHHIOBEpa. XpomocoMHas Ha3piBaTh  OCHOBHBIE  TOJIOKEHHS
MOHOTHOPHUIHOTO U TEOpHsl HAaCJIEICTBEHHOCTH. XPOMOCOMHOM TEeOpuu
JUTUOPUIHOTO ['enetnyeckue KapTBhl. HacieacTBeHHocTw  T.  MopraHna;
CKpEILINBaHUSA Y Hemonctpamuu:  Iloptpetsr:  T. packpbeIBaTh cojaepxkanue padoter T.
Ipo30(UIIBI HA TOTOBBIX Mopran. TaOnaumpl ©  CXEMBI: Moprana 1o CLICIUIEHHOMY]
MUKpOIIpenaparax» «Meito3», «l'eHeTHYecKue KapThl HAaCJIEA0BAHUIO T€HOB U IPUYNHBI
pacTeHuM, >KUBOTHBIX U YEJIOBEKAY, HapylLIEeHUS CUEIUICHUS MEXKITY
«B3aumonericTeue AJUTETIBHBIX r€HaMH.
TEHOBY. 3anuceIBaTh CXEMbl CKPEIIUBAHUS MTPU
O6opynoBaHue: MUKpOIpenapar CLIETJIEHHOM HaCJIeJOBaHHH,
«Ipozoduna» (HOpMa, MyTaluH OOBSICHATh TPHYMUHBI PEKOMOMHAINH

(GbOopMBI KpPBUILEB M OKPACKHU Teja),
MHUKPOCKOII,  MOJIEJIb-aTUTHKALHS
«ITepekpéct xpoMocom».

JlaGopaTopHble U TpPaKTHYECKHE

T€HOB, ONPEAEIIATh YACIIO TPYIII
CLEIUICHUS TEHOB; pewarb
FEHETUYECKHE 3aJlayd Ha CLEIUIEHHOE

HacJIeOBAaHUE.
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Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n pasaeJia, TeMbl BO YPOKa || KOHTPOJSA AeITeJIbHOCTH wiany | d¢akry
4acoB
paboThI: [Toaroroska k EI'D.
JlaGopaTtopnast pabora Ne 5. 3amura ucciaea0BaTeIbCKUX padoT.
«3yuenne pe3yabTaToOB
MOHOTHOPUAHOTO
U IUTUOPUIHOTO CKPEIIUBAHUS
27 |['eneTuka momna. 1 |lenetnka moma. XpOMOCOMHOE| YPOK Texymmuit ||PackpbiBaTh cojepkaHlEe TEPMHUHOB U 27
HacnenoBanue onpezeneHue 1moja. AyTOCOMBI H| U3y4eHUs HNOHSTUH:  XPOMOCOMHBI  Habop,
MIPU3HAKOB, CLIETUICHHBIX MIOJIOBBIE XPOMOCOMBI. u ayTOCOMBI, IOJIOBBIE  XPOMOCOMBHI,
C TI0JIOM ['omMorameTHble M TeTepOraMeTHbIE| IEPBUUHO FOMOTaMETHBIN MOJI, reTeporaMeTHbIN
OpraHU3MBI. ro 10JI, CLIEIJIEHHOE c IIOJIOM
HacnenoBanue MIPU3HAKOB, |[3aKpeIIeH HaCJIeI0BaHKE MIPU3HAKOB.
CLEIJICHHBIX C IIOJIOM. Usl HOBBIX OOBSACHATh LIMTOJIOTMYECKHE OCHOBBI
JeMoHcTpanuu: 3HaHUHN XPOMOCOMHOT'O MEeXaHu3Ma
[Toptpersr: I. Mengens, T. OIpEeACNICHUsl II0Jla y pa3-JIMYHBIX
Mopran, H.1. BaBuiios. OpraHu3MOB.
Tabmuupel u  cxembl: «l'eHeTuka CpaBHuBarh 3aKOHOMEPHOCTH
oJIay, HaCJIEJJOBAHHUS IIPU3HAKOB,
«3aKOHOMEPHOCTH HaclieJJOBaHMs, CLUCIUICHHBIX M HE CUEIUICHHBIX C
CLIEIIJIEHHOTO c IIOJIOMY, nojioM. Pemate renernueckue 3agauu
«Kapuotunsl YeJI0BeKa u Ha Hacjae10BaHue
YKUBOTHBIX) CLIETUIEHHBIX C I0JIOM IIPU3HAKOB
28 ||I3MeHYHBOCTb. 1 |[Mi3MeH4YHBOCTb. Bunpi|KomOunu |Koppekuus;|PackpeiBath copepxaHre TEPMUHOB U 28
Henacnencreennas M3MEHUYMBOCTU: HEHACJIEACTBEHHASA||pPOBAHHBIN |[TEKYIIUI  |[IOHATHI: U3MEHUYUBOCTb,
U3MEHYUBOCT. Y HaCJIeICTBEHHA. HAaCJIEACTBEHHA W3-MEHYHUBOCTb,
JlabopaTopnasi paGora Ponbp cpensl B HEHaCJeICTBEHHOU HEHACIIECTBEHHAs U3MEHYUBOCTb,
Ne 6. 1zyuenue U3MEHYMBOCTH.  XapaKTEPUCTHKA MOAU(UKAIIMOHHAS ~ HU3MEHYUBOCTb,
MOIU(PHUKAITMOHHON MO (PUKAITMOHHON BapUALIMOHHBIN psn, BapUaHTA,
U3MEHYMBOCTH, U3MEHYHUBOCTH. BApUALIMOHHAs  KpUBas, IpU3HAK,
IIOCTPOEHUE BapuanuonHsIit pan u HOpMa PpEaKIMH, KOJIMYECTBEHHBIE M
BApUALIMOHHOTO psiaa U BapualMoHHas KpuBad. Hopma KauyeCTBEHHbIE ITPU3HAKH.
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Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeITeJIbHOCTH wiany | d¢akry
4acosB
BAPUALMOHHON KPUBON» pEaKLnK MpU3HaKa. KnaccudumpoBars BUIbI
KonuuecTBeHHBIE U KaueCTBEHHBIC U3MEHYMBOCTH M  BBUIBIATH X
NPU3HAKYA U UX HOPMA PEaKIUH. Ouosornyeckne 0COOEHHOCTH.
CaoiicTBa MOAN(BUKAITTOHHON [TepeuncnsaTs cBOWCTBA
M3MEHYUBOCTHU. JleMOHCTpaluu: MOJIU(PHUKAIIMOHHON W3MEHYMBOCTU W
Tabmuubt u  cxemsl:  «Bupasl OOBsSICHAT, €€  3HaueHue s
M3MEHUYUBOCTH, OpraHU3MOB.
«MonudukamoHHas Pa3nnuaTh KOJIM4YECTBEHHBIE U
M3MEHYUBOCTbY. KaueCTBEHHbIE IPU3HAKU; CTPOUTH
JlaGopaTopHble U IpaKTHYECKUe BapUALlMOHHBIA Dsifl, BapUaLMOHHYIO
pabotsl: JlabopaTopnast pabota Ne KpPHUBYIO, BBIYHCIISITH cpenHee
6. «/3yyeHne Mo-1u(pUKaIUOHHON 3HAUEHUE MPU3HAKA
U3MEHYUBOCTH, MIOCTPOEHUE
BapHallIOHHOTO psAJia U
BApUALIMOHHON KPUBOI»

29 |HacnencrBenHas 1 |Hacneacrsennas, wn|Kom6unn |Koppekuus;||PackpreiBaTh copepxkaHie TEPMUHOB U 29
W3MEHUYUBOCTb. FEHOTUIIMYECKAas ~ M3MEHYMBOCTD.||pOBaHHBIN | TEKYIIUNA  ||TOHSITHIA: HACJIEICTBEHHAs
JlabopaTopnasi paGora KoMOuHaTiBHass ~ M3MEHUYHBOCTD. M3MEHYUBOCTD, KOMOMHaTUBHAs
Ne 7. «Ananus Mmyranuii Meiio3 ¥ 1ONOBOM Mmpouecc — U3MEHYUBOCTb, MyTallHOHHAs
y Ip0o30( Uil HA OCHOBa KOMOMHATHUBHON W3MEHYUBOCTb, MYTaHT, MYyTalllH:
TOTOBBIX W3MEHYUBOCTH. MyrtannonHast IEHHBIE, XPOMOCOMHBIE, TI'€HOMHBIE;
MUKpOIpenaparax» U3MEHYUBOCTb. MOJIUTIIIOUTHS, aHeyIUIoOUIus,

Knaccudukanus myranuii: reHHble, MYTareHsl. XapakTepHu3oBarh
XPOMOCOMHBIE, TEeHOMHBIE. HaCJIe/ICTBEHHYIO W3MEHUYHBOCTH;
YacroTa W MNpUYMHBI MYyTalui. (dbopmMynHMpoBaTh 3aKOH

MyTtareHHsle (GaKkTOpBbI.

3aKOH FOMOJIOTHUECKUX PSAJIOB

B HACJICACTBEHHOW H3MEHUYUBOCTH
H. W. BasunoBa. BnesanepHas
HaCJICCTBEHHOCTh u

TOMOJIOTHYCCKUX pr,Z[OB

B HACJIEICTBEHHOH M3MeHYHBOCTH H.
M. BasmwioBa U O0O0BICHITHL €ro
3HAYCHHUC JIA 6I/IOJIOFI/II/I " CCIICKIINHU.
Knaccudunuposars MYTAIlHH:
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Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n pasjena, TeMbl BO YPOKa || KOHTPOJIA AeITeJIbHOCTH mwiany | d¢akry
4acoB

M3MEHYUBOCTD. JleMOHCTpaluu: IEHHbIE, XPOMOCOMHBIE, TEHOMHbBIE U

[Toptpersr: I'. ne ®puz, H. HU. MIPUBOJIUTH TPUMEPHI MyTaIUM.

Basuos. OOBSACHATh MPUYMHBI BO3ZHUKHOBEHUS

Tabmune! u cxembl: «MyTallMOHHAS MyTalui, posib (PaKTOPOB-MyTareHoOB.

U3MEHYUBOCTbY. CpaBHHBaThH BU/IbI MYyTaIui;

O6opynoBaHue: MUKPOCKOII, BBISIBJIATh IIPU-YMHBI HACJIEACTBEHHOMN

MUKpoIpenapar «Jlpo3oduna» U3MEHYMBOCTH, UCTOYHUKU MYTareHOB

(Hopma, myTaruu (HOpMbI KPHLILEB B OKpYXKarolen cpene (KOCBEHHO).

U OKpacka Teja); KOMHATHBIE XapakTepus3oBaTh BHESJICPHYIO

pacTeHusi € IMEeCTpOM OKpacKou HACJIe/1-CTBEHHOCTb U U3MEHYUBOCTD.

JIUCTHEB.

JlabBopaTtopHble U MpPaKTHYECKHE

paboTHI:

JlaGopatopnass paGora Ne 7.

«AHamu3 MyTaluil y Japo30(Quisl

Ha TOTOBBIX MHUKpOIIpenaparaxy.

30 |['eneTnka yenoBeka 1 |leneruka wuenoBeka. Kapuorun| Vpok Texymui ||PackpsiBaTh colaep:KaHUE TEPMUHOB U 30
YyeJloBeKa. U3Y4YEeHUSI MTOHSITHIA: KapuOTHII 4eNoBeKa,
OcHOBHBIE ~ METOIBI  T'€HETUKH U LUTOT€HETUYECKUN METO[,
JeI0BeKa: reHe-aJIOrMYEeCKHi, || IEPBUYHO TeHEaJIOTHYSCKHI METO,
OJIM3HEIOBbIM, IUTOr€HEeTHYECKUil, ro POJOCIIOBHBIE, OJIM3HELOBBI MeETO,
OMOXMMHYECKHH,  MOJIEKYJISIPHO-|3aKperieH HAaCJIEACTBEHHBIE 00se3Hu:
TEHETUYECKUH. 1Sl HOBBIX (MOHOT€HHbIE,

CoBpeMeHHOE omnpezeeHue| 3HaHHUI c HACJIEICTBEHHOU
TEHOTHUIIA! IIOJIHOTEHOMHOE MIPEPacIOI0KEHHOCTHIO,
CEKBEHHUPOBAHHUE, XPOMOCOMHBIE), MEANKO-
TE€HOTUIIMPOBAHUE, B TOM YHCJIE TFE€HETUYECKOE KOHCYJIBTHPOBAHHUE.

c MTOMOIIBIO [T11P-ananu3a. [TepeuyncnsaTh 0COOEHHOCTH H3YYCHHS
Hacnencreenneie 3aboJeBaHus FEHEeTUKH  YeJIOBEKAa;  IMPUBOJUTH
YeJI0BeKa: TEHHBIE 001€e3Hu, MpUMeEpPbl HACJIEICTBEHHBIX Ooje3Hel
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n/n

Ha3Banue 0J10Kka,
pa3aeJia, TeMbl

Koa-
BO
4acoB

JJIeMeHTBI COAePKAHMS

Tun
ypoka

Bun
KOHTPOJIfA

OcHoBHBbIE BUbI Y4eOHOI
IeATeJLHOCTH

JlaTa mo
IUIAHY

JlaT nmo
dakry

0one3Hn v HACJICACTBCHHOMN
MIPEAPACIIONOKEHHOCTHIO,
XPOMOCOMHBIC
ComMaTHdeckue u
TeHEPATUBHBIC
CtBOJIOBBIE  KJIETKU. [IpwHIUIIBI
37I0pPOBOTO obpaza JKU3HH,
TUArHOCTHKH, TPO(PWIAKTUKA H
JICUCHUS TCHETHYECKMX OOJIe3HEH.
MenuKo-reHeTHIECKOE
KOHCYJIbTUPOBAHUE.
MEIULMHCKON MeHETUKHU
B TMPEAOTBPAICHUN W JICUCHHUH

00JIe3HM.

MYyTalyu.

3HayeHune

TEHETUUYECKUX 3aboseBaHui
YEJI0BEKa. JemMoHcTpanuu:
Tabnuue! " CXEMBI:
«Hacnenosanue

pesyc-dakTopa», «I'eHeTrka rpynn
KPOBH».

JlaGopaTopHble U TpaKTHYECKHe
paboTHI:

[IpakTuueckas padora Ne 2.

«CocraBienue u aHanu3
POAOCIIOBHBIX YEIOBEKA.
Pexomenayemsbie TEeMBbI

HCCJIeI0BATEbCKUX PadoT:
1. MonuduxanmonHas

U3MEHYMBOCTh  OpraHW3Ma  IOJ
NEeNCTBUEM buzngeckux
YIPaXXHECHUI.

2.HacnenctBeHHble 0ose3Hu

YCJIOBCKA, XapaKTCpU30BaATb MCTO/AbL

uxX MNpodUIAKTUKH; OOOCHOBBIBATh
3HAUCHUE

MEINKO-TEHETUYECKOTO
KOHCYJIbTHPOBAHUSI.

BbISIBIIATE W CpaBHUBaTh  MEXIY

co00il TOMUHAHTHBIE U PELECCUBHBIE
IIPU3HAKHU YEI0BEKa.

CocTaBndTh M aHAIU3UPOBATh PO-
JIOCJIOBHBIE YEI0BEKA
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Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n pasjena, TeMbl BO YPOKa || KOHTPOJS AesiITeJIbHOCTH mwiany | d¢akry
4acoB
| |senosexa | | |
31 |[Pe3epBHBIi ypOK. 1 Ypok [TpomesxxyTo||3ammTa uccae0BaTeIbCKUX PadoT. 31
O60061eHne 1o TeMe KOHTPOJIS YHBIH
«HacnenctBeHHOCTD U U OLICHKHU
W3MEHYMBOCTD 3HAHU
OpraHU3MOBY
Tema 7. Cesiekunsi OpranHu3mMoB, OCHOBbI OHOTexHoI0rHH (3 yaca)
32 ||Cenekius Kak HayKa U 1 ||Cenekmus Kak HayKa U MpoIiecc. Ypok Texymmuit ||PackpbiBaTh coaepkaHue TEPMHUHOB U 32
nporecc 3apoxxaeHue CeJIEKIIUU || U3y4eHUS HNOHSITUN: CEJIEKIUs, COpT, IOpoja,
nomectukauus. Yuenue H. U u HITamm, JIOMECTHUKAIHS, WIH
Basuiiosa 0 LEHTpax || IEpBUYHO 0JIOMaIlTHUBAHHE, LEHTPBI
MHOTr000pa3usi M TMPOUCXOXKICHUS ro MHOT000pa3us U MPOUCXOKICHHS
KYJIbTYPHBIX PACTEHHH. 3aKperuieH KYJbTYPHBIX PAaCTEHUU W KUBOTHBIX,
LeHTpsI MIPOUCXOXKACHUSI|| Ul HOBBIX TUOpUAN3aIHS, HCKYCCTBEHHBIN
JTIOMAIITHUX )KUBOTHBIX. 3HaHUHN orbop. HasmBaTh U cpaBHUBATH
Copr, nopona, LITAMM. OCHOBHBI€ 3Tallbl Pa3BUTHUS CEIEKIIUH.
JeMoHCcTpanuu: W3narate yuenue H. 1. BaBunosa o
IToprpersi: H. M. Basunos. LIEHTpax IIPOUCXOKICHUS

Tabmune! u cxembl: kapta «LleHTpsl
MHOTr000pa3usi M TMPOUCXOXKICHUS
KYJIBbTYPHBIX pacTeHui», «llopossl
JOMAIIHUX >KMBOTHBIX», «CopTa
KYJIbTYPHBIX pacTeHu».
Ob6opynoBaHue: MyJISKH TIOJIOB U
KOPHEILI0/10B AUKUX (HOpM 1

KYJIbTYPHBIX COpPTOB  PacTEHUM;
repbapuit
«CeIbCKOX035MCTBEHHBIE
pacTeHUs.

KYJbTYPHBIX PAacTeHHUH; pa3InyaTh
LIEHTPBI HAa KapTe MHPA, CBA3BIBATH UX
MECTOITOJIOKECHHUE

c oyaraMu BO3HUKHOBCHHUS
JPEBHENIINX I[[UBUIIN3ALIHIA.
CpaBHMBaTh  copTa  KYJIbTYpPHBIX
pacTeHu, IIOpPOJBI JIOMAIIHUX
YKUBOTHBIX U UX JUKUX MPEIKOB.
OuenuBarb  poJib CEJIEKIINU B
o0ecreyeHnn  IPOJIOBOJIBCTBEHHON
0€e30IacCHOCTH Y€eJIOBCYESCTRA.
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Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n paszaesia, TeMbl BO YPOKa || KOHTPOJS AesiITeJIbHOCTH mwiany | d¢akry
4acoB
33 ||MeToapl 1 JOCTHKEHUS 1 ||CoBpeMeHHBIE METONBI CENEKLUHUU.| YPOK Texymui ||PackpsIiBaTh colep:KaHUE TEPMUHOB U 33
CEJIEKI[UU PACTCHHUI 1 MaccoBelii W WHIAMBUAYAJIbHBIN| U3yYCHUS MOHSATUH:  HWCKYCCTBEHHBIM  OTOOD,
JKUBOTHBIX OTOOpPBl B CENEKIUU PACTEHUH H U MaccoBBIi OTOOp, MHAMBHUAYaJIbHbII

YKUBOTHBIX. NEPBUYHO ot0op, JKCTEphED, OJIM3KO-
Onenka sKcTepbepa. ro POACTBEHHOE CKPEUIMBAHUE, YHUCTAs
Bi3KOpOoCTBEHHOE CKpEUIMBAHUE|3aKPEIICH JUHUS, TEeTEPO3UC, HEPOACTBEHHOE
— UHOpuAMHT. YucTas TMHUS. 1Sl HOBBIX CKpelIUBaHUE, MCKYCCTBEHHBIN
CkpelmMBaHue 4YHMCTBIX  JIMHMIL.| 3HaHUHI MyTareHes, nonumionasl. CpaBHUBATH
['eTepo3uc, wunm rubpuaHas cuia. (GOopMBI  MCKYCCTBEHHOTO  OTOOpa
Hepon-cTBeHHOE CKpemuBaHUE — (MaccoBoro ¥ HMHAMBHUAYAIBHOTO),
ayTOPHINHT. OtnanéHuas BUEI rudpUI3aIIu
rubpuan3anys u e€ ycrexu. (61IM3KOPOICTBEHHON 1
HcKkycCTBEHHBIM ~ MyTareHes H OTJAJICHHOH), CIOCOOBI  IOJYYEHHUS
MOJIy4YEHHUE noyumionaoB. IlpuBoauts npumepsl
MOJIATUIIOUOB. Hoctmxenus JOCTMKEHUN CENEKIMU pAaCTeHUH U
CEJIeKLIUU PACTEHUM, >KUBOTHBIX U YKUBOTHBIX.
MUKPOOPraHU3MOB. [Toaroroska k EI'D.
JeMoHncTpanuu:

[Toptpetsr: U. B. Muuypus,

I'. 1. Kapneuenko, M. @. MBaHOB.
Tabmuuer n cxemsl: «OtTmageHHas
rUOpUAN3a-TIHs, «PaboThI

akagemnka M. @. IBaHoBay,
«[Tonumuonaus.

OO6opynoBaHue: MYJSDKH TIJI0JIOB H
KOPHEIUIONOB ~ TUKUX (GopM W
KYJIbTYPHBIX ~ COPTOB  PACTCHHIA.

JlabopaTtopHble U TPaKTHYECKHE
paboTHI:

Oxckypcusi «OCHOBHBIE METO/ABI U
JOCTHDKEHUS CEJICKIIMH PACTCHUHA U
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Ne Ha3Banue 0J10Kka, Koa- JJIeMeHTBI COAePKAHMS Tun Bun OcHoBHBbIE BUbI Y4eOHOI Jlata mo | JaT nmo
n/n pasaeJia, TeMbl BO YPOKa || KOHTPOJIA AeITeJIbHOCTH wiany | d¢akry
4acosB

KUBOTHBIX (Ha  CEJIEKIIMOHHYIO
CTaHLUIO, IIJIEMEHHYI0  (depmy,
COPTOUCIBITATENIbHBIA Y4aCTOK WIH
TEIUINYHOE X035 CTBO)

34 ||buoTexHonOrHs KaK 1 |buorexHosoruss  Kak  OTpacib|| YpOK Texymui ||PackpsiBaTh colep:kaHUE TEPMHUHOB U 34

OTpacJib IPOU3BOJICTBA IIPOM3BOJCTBA. [ eHHAast MH)KEHEpHUsL.| U3ydEHUs HOHATHI: OMOTEXHOJOTHs, KIETOYHas
Oranbl co3/laHusl peKOMOMHAHTHOM U UH)XXEHEpUs, TE€HHas  HMHXKEHEepHus,
JHK 1 TpaHCreHHBIX OpraHU3MOB.|| IEPBUYHO KJIOHUPOBaHHUE, TPaHCTEHHBIE
Knerounas WUHXXCHEPUSL. ro opranuzMel, ['MO  (reHermuecku
Kiterounsle KyapTyphl. 3aKpeIUICH MO (HUIIMPOBAHHBIC OpraHU3MBbl).
MUKpOKJIOHAJIBHOE  pa3MHOXEHHE| sl HOBBIX XapakTepu3oBaTh OMOTEXHOJIOTHIO
pacTEHUN. KitonupoBanue| 3HaHHM KaK OTpacib POU3BOJCTBA, OCHOBHBIC
BBICOKOITPOYKTUBHBIX JOCTUKECHUS OMOTEXHOJIOTUU B
CEIbCKOXO035MCTBEHHBIX oOnactu MIPO-MBIIUIEHHOCTH,
OpraHM3MOB. OKOJIOTUYECKHE U CEJIbCKOTO XO35IICTBA U MEUIIVHBI.
sTuueckue mnpobnembl. MO — [IepeunciaTe M XapakTepu3oBaTh OC-
FeHETUYEeCKH MOAM(DULINPOBAHHBIE HOBHBIEMETO/IBI " JOCTHKEHUS
OpraHU3MBI. OMOUHKEHEPUH.
JlemoHcTpanuu: Ob6c¢cyxnatb JKOJIOTUYECKHE u
Tabmunpelr u  cxembl: «OOBEKTHI STUYECKHE  aCIeKThl  HEKOTOPBIX
OMOTEXHOJIOTHI, «Knerounsie HCCIIeI0BaHUI B o0nactu
KYJIbTYPbI U KJIOHUPOBAaHUE, OMOTEXHONOTHH (KJIOHUPOBAHUS, HC-
«KoHcTpynpoBaHue U IEpEHOC KYCCTBEHHOI'O OILUIOOTBOPEHH,
TE€HOB, XpPOMOCOM» HaIlpaB-JIEHHOTO U3MEHEHHs TeHOMAa U
CO3JIaHMsI TPAHCTEHHBIX OPraHU3MOB)
OBLIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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IIpunoxenne Ne 1 k paGoueil mporpamme

IlakeT O1lIeHOYHBIX CPEJACTB U KPUTEPHHU OLEHUBAHUS 10 MPeIMeTy
KoHTposbHbIe H3MepUTeIbHbIE MATEPUAJIBI

B nanHOM pa3zgene MpeAcCTaBIsIOTCA KOHTPOJIbHO-U3MEPUTEIbHBIE MaTepHallbl, KOTOpbIE
UCTIOJNB3YIOTCSl sl OINpENeNeHUs  ypOBHSA  JIOCTIDKEHUS  OOYyYalOUIMMHCA  IUIAHHPYEMBIX
METalpeIMETHBIX U MPEIMETHBIX pPE3yIbTaTOB B paMKax OpraHU3aluu TEKYLIEro KOHTPOJISI
YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTECTallUU.

[Ipn opraHuzanmuu TEKYIIErO0 KOHTPOJIA YCHEBAEMOCTH OOy4alomMXcs CIEAyeT YYUTHIBATh
tpeboBanuss PI'OC OOO Kk cucTeMe OIEHKU JOCTWIKEHHS IUIaHHpyeMbIX pesyiabratoB  OOII,
KOTOpasi JIOJDKHA IMpelycMaTpuBaTh HCIIOJNB30BAHHE Pa3HOOOpPA3HBIX METONOB U (HOpM, B3aMHO
JONOJHSAIOMUX JAPYr Jpyra (CTaHAapTU3UPOBAHHBIC NHUCHMEHHBIE W YCTHBIC pPa0OTHI, MPOCKTHI,
MpakTU4Yeckue U JabopaTopHble pabOThI, TBOpYECKHE pabOTHl, CamMOaHAIM3 U CaMOOIICHKA,
HaOJI0ICHUE, UCTIBITAHNS U UHOE).

Beibop yKazaHHBIX HHUXE THUIIOB M MPUMEPOB KOHTPOJBHBIX HM3MEPUTEIBHBIX MaTEepHaOB
OOYyCJIOBJICH TEJarorn4eckoii MW METOJUYECKOH I1eeco00pa3sHOCThIO, € YYETOM MPEIMETHBIX
ocobeHHocTeil kypca «buomnorus. 10 kmacey.

[lepeueHp OLEHOUYHBIX MpoOLEAYp JOJKEH OBIThb ONTHMAJIbHBIM M JOCTAaTOYHBIM  JUIS
OTpe/ICNICHUS] yPOBHS ~ JOCTHKEHUS OOydaloIMMHUCS TMPEeAMETHBIX W  METampeIMEeTHBIX
pe3ynbpraroB. DuKcanus  pe3ylbTaTOB  TEKYIIETO  KOHTPOJISA  YCIIEBAEMOCTH  OOyYaromuxcs
OCYILIECTBIISIETCSI B COOTBETCTBUM C TMPUHATOM B 00Opa3oBaTeNbHOM OpraHU3alMd CHCTEMOM
OLICHUBAHMS.

[IpennoxeHHbIE TUTIBI U TPUMEPHI 3a/IaHUH:

— OpHUEHTHUPYIOT YYMTENs B JMAla30HE KOHTPOJIBHBIX H3MEPHUTENBHBIX MaTEpHUaoB IO KYypCy,
IIOMOTaI0T pa3HOOOpa3uTh  3aJaHMs TPEHUPOBOYHOIO,  KOHTPOJIBHOTO U
JIOTIOJIHUTEIBHOTO MOJYyJed, KaK HHTEpPAaKTUBHOIO BHUAEO-ypOKa, TaK M TPAJULIUOHHOIO YpOKa B
paMKax KJIacCHO-YpPOYHON CHUCTEMBI;
— YUUTBHIBAIOT  BO3MOKHOCTH YCBOEHUS MaTepuaiga, C TOYKH 3pEHHUsl €ro
mupdepeHIMatuy U1 pa3IMYHBIX ~ KaTeropud  oOyyaromMXCsl, pa3HOTO ypPOBHSA M3Yy4YEHHUs
MpelMeTa, BO3PACTHBIX OCOOEHHOCTEH MIIAIIMX MIKOJbHUKOB, a TaKXXe MOTHBAIMOHHOTO |
IICUX03MOLIMOHAIIBHOIO KOMIIOHEHTOB YPOKOB;
— MO3BOJISIOT oTpabaThIBaTh HaBBIKH, 3aKpeIIsiTh  TOJyYeHHbIE 3HAHUS U
KOHTPOJIUPOBATh PE3yJIbTaThl 00yUeHHs, KaK B X0J€ KaX/JI0T0 ypoKa, TaKk U B paMKaX UTOTOBOI'O ypoKa
10 MaTepually paszena.

KoHTponbHble ¥  TPEHUPOBOYHBIE  PAOOTHI  JOJKHBI  OBITH  AJANTUPOBAaHBl K  €IUHOMY
rOCyJapCTBEHHOMY 3K3aMEHY.

KoHTposbHbI MONyAb (XpOHOMETpPaK 0 5 MHHYT) MOJDKEH BKJIFOUATh KOHTPOJBHBIC 33JaHUS IS
CaMOCTOSITEITEHOM paboOThI 1O YpOKYy (He MeHee 3 THUIIOB B COCTaBe HE MEHee 3 3aJlaHWi C OIEHKOU
pesynpraToB). Kaxnoe 3amaHue JOMKHO UWMETh HE MeHee 2 BapHaHTOB, MpPH MOBTOPHOM
MPOXOXKIACHUN YYalIlUMCSA KOHTPOJIBHOI'O MOAYJIA BapHWaHT 3aJaHusd OOJIKHO MCHATHCA.
3amaHuss MOTYT OIlEHUBaThCs Kak 1 OanmoM, Tak ©U OONBIIMM KOJUYECTBOM B 3aBHCHUMOCTH
OT YPOBHA CJIIOKHOCTHU U OT KOJIMYCCTBA BI)I6paHHI)IX OTBETOB, OT THUIIA 3alaHHSI.

Tunsl TpeHa)epoB U KOHTPOIBHBIX 3aJJaHUI MPEICTaBIeHbI B TA0IHUIIE.
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Tabauya

Tunbl TPEHAKEPOB U KOHTPOJIBHBIX 3aJaHuH MNpeaAcTaBjJ€CHbI B Taﬁ.m/me

No

Tun 3a0anusn

Xapaxkmepucmuka

1

EMHUYHBINA
MHOECTBEHHBIN BBIOOD

00yJaroIuiicsi JOJDKeH BBIOpaTh OAMH WJIM HECKOJBKO
MPaBUIBHBIX OTBETOB M3 MPEAJIOKEHHBIX BapuaHTOB. OTBET
MOXET colepaThb TeKCcT (¢ dopmymnamu), (HOpMYIIb,
M300paskeHUs UM TEKCT C H300pakeHUEM, ayaro

Bri6op JJeMEeHTa U3
BBITIA/1a01ET0 CIIUCKa

[pu BBIIIOJIHEHUHM ~ 3TOTO  3aJ@Husl  IOJb30BATEIIO
MpeIaraeTcsl 3amoHATh MPOMYCKUA B TEKCTE, BBIOPAB OJUH
W3 BapUAHTOB  OTBETOB, IMPEICTABICHHBIX B  BHUJIC
BBIMAJAIOIIEr0  CHHMCKA.3aJaHue COACPKHUT TOJIBKO
TEKCTOBYIO HHGOPMAIHIO U (HOPMYJIBI.

'YcTaHOBIIGHUE
COOTBETCTBUI
DIIEMEHTaMH
MHOKECTB

MEeXIY
IBYX

[TomapHoe coeauHeHHE OOBEKTOB, PACIIOJIOKCHHBIX B
cronOuKk. 3ajaHue npeicTaBiseT co0oi OJIOKM TeKcTa U
WIITIOCTPAIK, PAaCIOJIOKEHHBIE B JBa CTOJMIOmA. Moxer
BKJIIOYaTh OJIOKM, HE COJAEpIKalllie IPaBUIBHOTO OTBETA.
HOHI)?:OB&TCJ’H), COCIUHAA TOYKH, YCTAaHABJIMBACT
coorBeTcTBUs. CoeAMHAIOTCA OOBEKTHI B COCEIHHX
cronbiax. Cromberr MOXET HMMETh 3arojoBOK. BapwaHT
OTBETa MOXET COJEP)KaThb TEKCT, (GopMyiy, H300pakeHue
WM U300paskeHHE C MONHUCHIO, ayAH0

PeGyc — cooTBeTCTBHE

[MomapHoe  COCIUHEHHUE  OOBEKTOB,  PACIIOJIOKCHHBIX
Xa0THYHO. 3aJaHhe TPEACTaBIACT COOOH H300paKeHHS,
pacmojoXeHHbIe XaoTUYHO. MOXKeT BKIIOYaTh JIMIIHUE
n3o0paxenus. [lonb3oBarenb, COCIUHIS ~ TOYKH Ha
n300paKeHUsIX, YCTaHABJIMBACT COOTBETCTBHUSL.
CoenuusaroTcst J1I0Oble OOBEKTH. BapwaHThl OTBETOB IO
YMOJTYaHUIO NTEPEMEITHBAIOTCSI

JlobGaBneHnne moamuce K
M300paKeHUsIM

3aiaHue MOXKeT ObITh MPEACTABIECHO JBYMsI CIIOcO0aMu:

- OHO 00IIee M300pakeHHe, Ha KOTOPOM IOJB30BaTEIIO
HY)KHO pa3MECTUTh HaIUCH (TEKCTOBBIC IAaHHBIC);

- OTJENbHBIE CaMOCTOSITETIbHBIE M300paKEHHUs, K KOTOPBIM
M10JIb30BATEIIO HeoOXxomuMo  moxo0parth  TOIIHCH
(TeKcTOBBIE JTAHHBIE). Honyckaercs Hanuuue
HCIIPAaBHUJIbHBIX BAPUAHTOB nonnucef/i AJIg ICEPETAaCKUBAHUA

IToncranoBKa 2JIEMEHTOB B
MIPOIYCKH B TEKCTE

[Tpy BBITOJIHEHWW 33J]aHUSI HA BCTABKY JJICMEHTOB B TEKCT
(mepeTacKkuBaHKWE) YydYaleMYCsl TMpeIaraeTcs pa3sMeCcTHTh
MpeNIoKEHHbIE BapUAHTHl OTBETOB B IPOIMYCKH B TEKCTE.
ConmepkuT  TOJIBKO  TEKCTOBYIO  wHpopmaruio  (0e3
n3o0paxkenuit).  [lomyckaercss Haiau4ue HEMPaBUIBHBIX
BapMaHTOB OTBeTa IS  IepeTacKuBaHus (Hampumep,
MepeTackuBaHUE JBYX BapHMaHTOB OTBETOB U3  TPEX
MPETIOKECHHBIX )

TTogcTanoBKa 2JIEMEHTOB B
MIPOITYCKH B Ta0JIHIIE

[lpu BBITONIHEHWHM 3aJaHUsS Ha BCTaBKY OJJIEMEHTOB B
Tabnauiy  (mepeTacKUBaHWE) ydalleMycs TpeiaraeTcs
[Pa3MEeCTUTh MPEUIOKEHHBIE  BapUaHThl  OTBETOB B
HE3aNOJTHCHHBIC SYCUKH TaOJHIBI MOXKET COJEpKaTh Kak
TEeKCTOBYIO MH(poOpMaIHio, (GOpMYNbl, TaK U H300paKEHHUS.
He nomyckaercss HanW4yue JIMITHUX BAapHAHTOB OTBETa IS
NepeTacKUBaHMS
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Kpoccopn

HpI/I BBITIOJIHCHU U JaHHOT'O 3a1aHusA II0JIb30BAaTCIIO
npeajaracTcsa 3aHCCTH OTBCTHI HAa MPCAJIOKCHHBIC BOIIPOCHI
B IyCThbIC s4eikd  KpoccBopaa. BBoax  oTBeTOB
OCYIIECTBIISICTCAC  MOMOIIBIO  TOJCTaHOBKH OYKB,
pachooKeHHBIX MOJ KpoccBopaoM. KpoccBopa He MOKeT
conepkath 6omee 10 cios

CopTtupoBka 3JIEMEHTOB
M0 KaTeTOPUSIM

[Ipu BbINOTHEHUU 3aJaHUS «COPTUPOBKA DSJIEMEHTOB IO
KaTEropusiMm» (3amosiHeHWEe  TAONMIBI)  y4aliemycs
mpenjaraeTcsi  pa3MecTUTh  IPEUIOKEHHBbIE  BapUaHTHI
OTBETOB IO HECKOJbKMM KOJOHKaM [0 YyKa3aHHOMY
kputeputo. He nomyckaercs Hajauuue JUIIHUX BapUaHTOB
oTBeTa i meperackuBaHus. OOUH W TOT K€ BapUaHT
OTBETa HENb3sl MEpeTallluTh B JBE WM OoJjiee KOJOHKHU
onHoBpeMeHHO. KomoHku 00s3aTeNbHO JTOJDKHBI  UMETh
3aroJIOBKU

10

Boccranosinenue
1OCJIE0BATEIbHOCTH
DIIEMEHTOB
TOPU30HTAIIBHOE
BEPTUKAIBHOE

PaccranoBka AJIEMEHTOB 1O  MHOPAIKY.  3ajaHue
NPEACTABISET JJIEMEHTHI, PACIOIOKECHHBIE Opye 3d Opy2OM
B CTPOKY (FOPU30HTAJIBHO) WIW 00UH NOO Opyeum B CTONOEL
(BeptukanbHO). Ilonp3oBarenb, MEHssT  UX  MECTaMH,
YCTaHABJIMBAET IPABHIBHBIA TOPAIOK. B 3amaHum MoOXer
OBITh HECKOJIBKO IOCIIEI0BATEIbHOCTEH - HECKOJIBKO CTPOK
nin  crounbmnoB. CoaepxaTb MOXKET Kak TEKCTOBYIO
nHpopMainio, Tak U GOpMYIbl, U H300paKEHUS

11

Mo3zaunka

[Tpu BBIIIOJJHEHUH  JIAHHOTO  3aJaHusl  ydamemycs
npeuiaraercsi coOparb W3 TIPEACTABICHHBIX 4YacTed -
¢aitioB  u300pakeHue. IIpu  3anycke  3amaHus
MOJTb30BATEII0  TPEJCTAaBIIEHBl JIBE  OOJIaCTH.  CcjeBa
aBTOMAaTHUYECKH IepeMelIaHHble (aiinbl, crnpaBa - o0iacTh
coopa wuzoOpaxkeHus. M3o00paxkeHHEe MOXKET COCTOSTh HE
O6onee uem u3 12 ¢aitnos. Ilpu kimke mosb3oBaTens Ha
daitn, on noBopaunBaercs Ha 90°. Bee (aiinbl HEOOX0UMO
COCAMHUTH JpPYyr C JPYroOM TaK, 4YTOOBI CIIOKHIIACh
KapTHHKa. B cinydae ecnu (aiiiabl coeTuHEHbI BEPHO, OHU
MPUMarHUYUBAIOTCS JAPYT K APYTY

12

[TomuepkuBanue,
3a4epKUBAHUE PJIEMEHTOB

[Ipy  BBINONHEHMHM JAHHOTO 33J@HUSI  I10JIB30BATEIIIO
MpeIaraeTcsl IMOAYEPKHYTh WM 3a4E€PKHYTh JJIEMEHTHI,
YIOBIIETBOPSIIOIIME YCIOBMIO 3a/aHuUs, BBIOpaB OJOK C
YepToil M BBLACTUB HEOOXOAUMbIE 3JIeMEHThl. OTBETHI
MOTYT OBITh TNpEACTaBIECHb B BHJAE TEKCTa WIM (HOPMYIL
HeoOxomumble i momdepkuBaHus /[  3a4epKUBaHUS
AJIEMEHTBl MOTYT HaXOJWTHCS KaKk BHYTPU TEKCTa, TaK U B
Havasie ab3ama. Bo m30exxanume MOACKa30K IMOJIb30BATENb
JOJDKEH MMETh BO3MOXHOCTh TOMYEPKHYTh / 3a4€pKHYTh
Kak [IPaBUJIbHBIE OTBETHI, TAK U HEIIPABUJIbHBIE.

13

Brinemenne nBeToM

[lpy  BHINOJHEHWW [AHHOTO 3aJaHHS  TOJH30BATEIIO
npeJIaraeTcs BBIJICJIUTh I[BETOM HIIEMEHTHI,
YZIOBJICTBOPSIIOIIIME YCIIOBHIO 3aJaHusi, BBIOpaB OJIOK C
HEOOXOAMMBIM  I[BETOM W BBIACIUB  HEOOXOAWUMBIE
aieMeHThl. OTBETBI MOTYT OBITH TPEICTAaBICHBI B BHUJIC
TeKcTa Ui GopMyn, UM U300pakeHu .
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14

DunBopa - aHIVIMUCKHUI

KpPOCCBOP/I

Brinenenne cioB 1nBseroMm. [lpu 3amycke 3amaHus
MOJIb30BATEII0  MpejAcTaBlieHa Tabiuua,  3aloJIHEHHAas
OykBamH. Ydamemycs NpeiaracTcsi HaWTH € BBIICIHUTH
OJIHUM WJIM HECKOJIIbKMMH (B 3aBUCHMOCTH OT 3aJaHUs)
[BETaMHd  CJIOBa  TIO TOPU30HTAIM U BEPTUKAIHU
MaKCUMaJIbHbIN pazmep Tadauiel 10X10

15

Bson C  KIABHATYpPBI
IIPOIYILEHHBIX 3JIEMEHTOB
B TEKCTE

IIpy BpIMONHEHMM 3aJaHUS HAa BIKCHIBAHWE YyYalUNCs
CaMOCTOSITENTEHO (DOPMYIUPYET U 3aIHUCHIBACT MPABUILHBIN
OTBET MWJIM 3allOJHAET IIPOIYCKM B TEKCTE CIOBOM,
CJIIOBOCOYCTAHMEM MJIM YUCIIOM.

16

/ABTOMaTH4ECKH
3aN0JIHSAEMbIA KPOCCBOPJ

3ajaHue IpejaaraeT ydaluMmcsi OTBETUTh Ha BOIPOCHI, B
pe3ynbTaTe IIPAaBUJIBHBIX ~ OTBETOB  aBTOMAaTHYECKHU
OTKpBIBAIOTCS CJIOBa B KpoccBopae. Bompocel B 3agaHum
MOTYT  COJAepKaTb Kak TeKCT, Tak MU  Qopmydmy,
n3o0paxkeHue. MakcumalibHOe KoiuuecTBO BompocoB - 10.
Bce BOIpoCkl B KPOCCBOPAE JOKHBI OBITH OTKPBITOTO THIIA
(BBOJI OTBETA C KJIABHATYPhI), OTBETOM Ha KOTOPBIC TOKHBI
ObITh 1ienble uncaa. [Ipy HenmpaBUIBHOM OTBETE Ha BOIIPOC -
CJIOBO B KPOCCBOP/I€ HE OTKPBIBACTCS

17

CMeEXHBIH
(aBTOMATHYECKH
3aI10JIHSIEMbIH)

rpad

3aaHue NpeasaraeT MoJIb30BaTeN0 OTBETUTh HA BOIPOCHI.
B pesynbTate NpaBUIIbHBIX OTBETOB I0JIb30BATENb YBUAUT
pucynok. Ilpum 3amycke 3amaHusi TIOJH30BATENb BHIUT
pabouyto 00J1aCTh, B JIEBOM YacTH KOTOPOM NpencTaBlIeHbI
3aaHMs, a CIpaBa - MHOXKECTBO IMPOHYMEPOBAHHBIX TOYEK.
KonnuectBo BonpocoB - He 6osee 20. Bompocs! B 3amaHun
MOTYT COJep’KaTh TEKCT WU (GOopMylny U MOTyT OBITh
TOJBKO OTKPBITOr0 THIAa (BBOA OTBETa C KJIABHATYPBI),
OTBETOM Ha KOTOpBIC NOJKHBI OBITH Lenble uncna. [locme
BBIMIOJIHEHUST BCEX 3aJaHMif, MporpaMma aBTOMATUYECKU
MOCTIeIOBATEIbHO COCAMHHUT JIMHUSMH TOYKH, HOMepa
KOTOPBIX COOTBETCTBYIOT BITMCAHHBIM OTBETaM

18

JIenta Bpemenu

[Ipu 3allyCKe€  3aJaHusl  TOJIb30BATEN  BBIBOJIUTCS
BpPEMEHHAs IIKala C HAHECEHHBIMHA Ha HEE JaTaMul, JaThbl
MOT'YT CONPOBOXKJIAThCS MOAINUCIMU, KOMMEHTapusmu. 1oz
BPEMEHHOW IIKAJIONW HAXOMITCS W300pakKeHHs, TEKCT, WU
TEKCT c U300paKECHUSIMH, CUMBOJIM3UPYIOLIUMU
oTpe/ieJICHHbIE UCTOPUUYECKHE COOBITHA, PMOXH, naThl. CyTh
3a7a4d - MPABUJIBHO PACIpPENEIUTh COOTBETCTBYIOIIHUE
SJIEMEHTHl Ha BPEMEHHOW MmKane. KojlnuecTBO 31€MEHTOB
JUTSL pa3MertieHus - He 6osee 10

19

KacToMHBII HHTEPaKTHB

TpeHaxcepLI o pCHICHUIO OMOJIOTUYECKUX 3aaa4d, 3aJaHuA
Ha BBIBOJI (bOpMyJ'I, HUHTCPAKTHUBHBIC TCCThLL

[Ipu 3TOM B KaxaoM ypoke 3amanuii tuna 1 nomkHOo OBITh He Oosnee 20% oOT ymcna BceX 3aaHUit
(TecTOBBIX BOIIPOCOB), 3amanuii TumoB 2, 3, 5, 6, 7, 9, 10, 12, 13, 15- ne 6onee 30% wu 3agaHuii TUITOB
4, 8, 11, 14, 16, 17, 18, 19 - e menee 50%. HeoOXoammo HCIMONB30BaTh HE MEHEE [ Pa3IUYHBIX
BUJIOB 3a/laHuii Trma interactive-question u ne menee 10 pa3auYHBIX BUIOB 3aaHUN OCTAbHBIX THUIIOB.
Jis Kaxaoro BuUAAa 3aJaHUN mpeaycMoTpeHbl auddepeHIMpoBaHHbIC 3aJaHus AJs Pa3IUYHBIX
KaTeropuii IIKOJIBHUKOB KaK MHHHMYM TPEX BapHaHTOB: CIOKHOTo (A), cpeaneii cnoxunoctu (B) u
nerkoro (B). [ns 3amanmst tuma 1 npuBeneH mnpumep Takux 3amanuit. uddepeHnmpoBaHHBIN

MOAX O/ TIOJDKEH COOTIOAATHCS M IS IPYTUX TUTIOB 3aIaHUH.
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Oco0eHHOCTH OPpraHM3aIuM KOHTPOJIs 10 y4eOHoMYy Kypcy «buosnorus».

JUisi KOHTpOJIE M OIEHKM 3HAaHUM M yMEHHH 1o ydeOHOMy Kypcy «buonorus» B YCIOBHIX
JUCTAHIIMOHHOIO OOY4YeHHs HCIOJIB3YIOTCS pa3jiMyHble I[HCbMEHHbIE pabOThl, KOTOpbIE HE
TpeOYyIOT pa3BEepHYTOr0 OTBETa C OONBIIMMH 3aTpaTaMH BpPEMEHM, a TaKXKe CaMOCTOSTEIIbHBIC
IpaKTUYeCKHe paboThl € KapTamu, HOpuOopamu, MOAEISIMH, JaOOPaTOPHBIM OO0OPYIOBaHUEM.
@opMa KOHTPOJIBHBIX M3MEPUTEIBHBIX MAaTEPUAIOB [JOJDKHA KOPPEIHUpPOBaTbh C  aKTyaJIbHOU
(GopMOll  KOHTPOJIBHBIX ~ M3MEPUTENIBHBIX ~MaTepHajoB, HCHOJIb3YEMBIX B paMKaX MTOTOBOH
aTTecTalMy 110 OMOJIOTUH B paMKax €IMHOI0 FOCYAapCTBEHHOIO YK3aMEHa.

[Ipu nucemennoll nposepke 3HaAHMKW TO TPEIMETY HCIOJB3YIOTCS TaKWe KOHTPOJbHBIE PabOTHI,
KOTOpBIE HE TPeOYIOT IMOJIHOTr0, 0OCTOSTENFHOIO MUCHBMEHHOTO OTBeTa. Bee 3amanus menecoodpasHo
nuddepeHpoBaTh 1O  YPOBHSAM  CIOKHOCTH  (0a30BbIif, TOBBIINICHHBI W BBICOKHIi), YTO
MO3BOJIUT OOYYAIONIUMCSI BBIMONHITh UX C YU4ETOM CBOUX WHIUBUIYaTHHBIX OCOOCHHOCTEH.
Cnenuduueckord  (GopmMoil  KOHTpods  sABIACTCA  paboma ¢ npubopamu,  1aOOPAMOPHLIM
obopyoosanuem, mooenamy. OCHOBHAS MEIb OSTHX IPOBEPOYHBIX padOT: ONpEAETCHHE YPOBHS
pa3BUTHS YMEHUH IIKOJBHUKOB paboTaTh ¢ OOOpYIOBaHMEM H MPOBOJIUTH SKCIECPUMEHTAIbHBIC
WCCIICIOBAHMS W ONKCAHHS B YCIOBHSX BUPTYAIBHOH 1a00paropvu, TUIAHUPOBATH HAOIIOJCHHC WU
OIIBIT, BECTU CAMOCTOSITEIILHO MPAKTHYECKYIO PadoTYy.
3aaHue MOXKET CYUTAThCS BBHIMIOJHCHHBIM, €CJIM 3alMCAaHHBIA/BBIOPAHHBIA OTBET COBIAJACT C
BEPHBIM OTBETOM. 3aJaHUsl MOTYT OLIEHHUBAaThcA Kak 1 GayioM, Tak ¥ OOJBIIMM KOJMYECTBOM B
3aBUCHMOCTH  OT YpPOBHSA CIIO)KHOCTH  3aJaHus, oT KOJIMYECTBA
BBE/ICHHBIX/BBIOPAHHBIX OTBETOB, OT THIIA 331aHUSI.

Hopmul oyenok 3a 6ce 6uovl npogepounvix pabom

o 5» — YPOBCHB BBLIITOJIHCHUA Tp€6OBaHI/II>'I 3HAYUTECIIBHO BBIIIC YIOBICTBOPUTCIBHOIO:

® OTCYTCTBHE OIIMOOK, KaK MO TEKYIIeMy, Tak W M0 NpeAblAylleMy y4eOHOMY Marepuaiy,
e He OoJsiee OHOrO HEJI0UeTa.

oy — YPOBCHL BBLITTOJIHCHUS TpeGOBaHI/Iﬁ BBIIIC YAOBJICTBOPUTCIILHOTO:

e Hasnuue 2-3 omuOoK WiK 4-6 HETOYETOB MO TEKYIIEMY YIEOHOMY MaTepHaly, He Ooee 2
oIMOO0K UK 4 HEAOYETOB IO MPOWIEHHOMY MaTepHay;
® 1ICI10JIb30BaHKE HEPallMOHAIBHBIX IPUEMOB pellieHusl y4eOHOH 3a1aun.

® «3» — 10CTAaTOYHbIM MUHUMAJIbHBII YPOBEHb BBINOJIHEHUS TPEOOBAHUH, MPEIBABISIEMbIX K KOHKPETHON
paoore:
e He Oosee 4-6 omn6ok unu 10 HeTO4EeTOB MO TEKyIIeMY Y4eOHOMY MaTepHainy;

eHe Oonee 3-5 ommbOok wim He Ooiiee 8 HETOYETOB MO MPOIIEHHOMY y4eOHOMY MaTepuany.
® «2» — YpOBEHb BHITIOTHEHHUS TPEOOBAHMIA HIKE YIOBIETBOPHTEIHHOTO:

e Hanuue Oosee 6 omnook uau 10 HeOUETOB MO TEKYyIIEMy MaTepuany; oolee 5 omudok
niu Oornee 8 HEAOYETOB MO MPOUIEHHOMY MaTepUaIy.
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KOHTPOJIBHO-U3MEPUTEJIBHBIE MATEPHUAJIBI 110 BUOJIOTUH (mpumepsbI)

1. BblﬁpaTb OJUH HJIH HECKOJbBKO MNpPaBUWIbHBLIX OTBE€TOB H3 MNPEAJTOKCHHBIX
BapuaHTOB.

A. 3aKOHOMepHOCTI/I nepcaauu HaCJICACTBCHHBIX IIPU3HAKOB N3Yy4acT...

Tun BapuanToB orBeToB: Bribepute anemenT (TekcToBble, I'padnueckue, KomOmHMpOBaHHBIC)
BapuanTtbl 0TBeTOB:

1) 'eneruka 2) Cucrematuka

3)Auntponoinorus 4) buoxumus

b . Bce xuBbie OpraHu3Mbl UMEIOT:
1) sapo B KIETKE;

2) CroCOOHOCTH K (POTOCHHTE3Y;
3) KJIETOYHOE CTPOCHHE;
4) HEpPBHYIO CUCTEMY.

B.BeiOepure aBa BEpHBIX OTBETa M3 IISITH W 3aMUMIATE LTUQPBI, TOA KOTOPHIMUA OHH
yKa3aHbl.

B. 13 npuBeieHHBIX GOPMYIUPOBOK YKAKHUTE TOJIOKECHHUS KJICTOUHOM TCOPHH.

1) Omnog0TBOpEHNE — 3TO MPOIECC CIUSHUS MYKCKOH U )KEHCKOHN TaMeT.

2) Kaxxnas HOBas JoUuepHsIsl KieTKa 00pa3yeTcs B pe3yibTare JAeJIeHUs: MaTepUHCKOU. 3) AnenbHble
TEHbI B IIPOLIECCE MUTO3a OKa3bIBAKOTCS B Pa3HBIX KJIETKAX.

4) Pa3zBuTHE OpraHu3Ma ¢ MOMEHTA OIUIOJJOTBOPCHUS SHIICKJICTKH 10 CMEPTH OpPraHW3Ma Ha3bIBAalOT
OHTOI€HE30M.

5) Kietku Bcex opraHu3MOB CXOJIHBI 10 CBOEMY XUMUYECKOMY COCTaBY M CTPOCHHUIO.

2. 3anoJHUTHL TPONMYCKHM B  TEKCTe, BbHIOPAaB OAUH W3 BAaPHAHTOB  OTBETOB,
MpeICTABJIEHHbIX B BH/Je Bbinajgawmero cnucka. ( IMoacTaHoBKa 3JIeMEHTOB B MPONYCKH B
TeKCTe)

«OTnuune pacTUTENBbHOM KIETKM OT JKMBOTHOW». BCTaBbTE€ MPOMYUIEHHbIE TEPMHUHBI U3
MPEAJIOKEHHOTO TEPeYHs, HCHOJBb3yS JUIsi 3TOro IudpoBbie 0003HAYCHHS. 3amUIIUTE B TEKCT
UQpsl BHIOPAHHBIX OTBETOB, a 3aTeM IOJIYUHBINYIOCSA IOCIEIOBATEILHOCTh (P (IO TEKCTY)
BIHIIINTE B MPUBEAEHHYIO HIDKE TaOIHILY.

OTJIMYME PACTUTEJILHOM KJIETKHM OT )KUBOTHOM

PacturenbHas kieTka, B OTJIMYHME OT >KMBOTHOW, HMMEET KPYITHbIC (A), xoTopeIe Y
CTapbIX KIIETOK (b) m BBITECHAIOT sAIpOo KJIETKM U3 ILeHTpa K e€ obomouke. B
KJIETOUHOM COKE MOTYT HaXOIUThCS (B), xoTopble TpUIAOT € CHHIOI,
¢duoneroByto, MaJIMHOBYIO OKpacKy " Ip. Ob6onouka pacTUTEIbHOU KIIETKU
MIPEUMYIIECTBEHHO COCTOUT U3 D).

ITEPEUEHb TEPMHWHOB:

1) xsmoporuiact 2) BaKyoJlb 3) DUrMEeHT 4) MUTOXOHAPUS

5) ciuBaroTCs 6) pacragatoTcss  |7) LETI003a 8) rmroko3a

3.BoccTaHoBI/IeHHE NPAaBHIIBHOM MOCI€10BATEJIbLHOCTH.
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Vemanosume, 6 kaxou nocnedogamenvnocmu 00pazyiOmMcs CMpYKmMypbl MONEK)bl OenKa:
1) monMIenTHIHAS ETb

2) x1yO0K M riodysa

3) nonunenTHHAS CIUPAJb

4) CTpyKTYpa U3 HECKOIBKUX CYObEIHHHMIL

Yemanosume, 6 kaxoti nociedosamenbHOCmu npoOUCXo0sam npoyeccbl MUmo3sd:
1) PacxoxaeHue ceCTpUHCKUX XpOMATHU.
2) Cnupanusanusi XpOMOCOM.

3) O6pazoBanue MetadazHoM MITACTHHKY.

3aganue OTHOCUTCS K __ TOBBIIIEHHOMY _ YPOBHIO __ CJIOKHOCTH __ (COCTABMTH
10CJIe10BATEIbHOCTh HX 6 1 §oJiee 0OTBETOB)

Yemanosume nocneoosamenvrocms cmaouti 8 IHCUBHEHHOM uuKie 3e1EH020 MxXa, HAYUHAA
npopacmanus — CHOpuL. 3anuwume 6  mabauyy  cOOMBEemcmseyruyio
nocie008amenbHOCmb UUQPp:

1) pa3BuTHE JINCTOCTEOCIBHOTO PaCTEHUS 2) CO3pEBaHUE

CIIOpP B CIIOPAHTHH

3) mpopacranue cCriopsl 1 00pa30BaHKUE MPOTOHEMBI

4) oOpa3oBaHUE raMeT M OILUIOIOTBOPCHUE

5) bopMupOBaHHE MOJIOIOTO CIIOPO(HTA U3 3UTOTHI

Yemanosume nocnedosamensHocms npoyeccos, NPOUCXo0AUuUx 8 Xo0e Meuo3a.
1) pacnionoxeHnue nap roMoJI0rMYHbIX XpPOMOCOM B 3KBaTOPUAIBHON IIIOCKOCTH
2) KOHBIOTAIMsI, KPOCCUHTOBEP

3) pacxoxJ€HHE CECTPUHCKUX XPOMaTH/]L
4) oOpa3zoBaHuE ralIONIHBIX SIEP C OAHOXPOMATHIHBIMH XpOMOCOMaMHu 5)
PacxoKAeHNEe TOMOJIOTUYHBIX XPOMOCOM

4. TloncTaHOBKA AJIEMEHTOB B IIPOITYCKH B TEKCTE.

Jlonoanume cxemy:
O6mas 6uonorus

Yuenue o ? ['eneruka ? Monexymsip  [?
KJIETKE Hast
ouonorus
? buonorus  HMsmenuusocm Y nydiieHue ? 'YueHue o
pa3BUTHSI b mopoJT MTPOUCXOXKIE
TKaHel u PKUBOTHBIX U HUU KU3HHA
HAce0CmeeHH COPTOB
ocmo pacTeHui
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