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MNOACHUTEJBbHAS 3AIIUCKA

Craryc 10KYMeHTa
Pabouas mporpamma mmo OGnostoruu paspadboraHa Ha OCHOBE:
. ®enepanbHoro 3akona PO «O6 obpazoBanuu B Poccutickoit Geneparmm» No273 —D3;
. DenepanbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTA CPeNHEro o0IIero o0pa3oBaHus, YTBEP)KACHHOIO IpuKa3oM MuHuCTEpCcTBa 00pa3oBaHus
n Hayku Poccuiickoit @enepammu ot 17.05.2012 Ne413 (mamee - PI'OC COO); Ilpukaza MunuctepcTBa nmpocsemnieHus Poccuiickoit ®eneparmu ot 12 aBrycra 2022
r. Ne 732 «O BHeceHMHM U3MEHEHHH B (eiepabHbI roCyIapCTBEHHBI 00pa30BaTeNbHBIN CTaHAAPT CpeIHEro OO0Iero o0pa3oBaHus, YTBEPKACHHBIH MPUKA30M
MunucTepcTBa 00pazoBanus u Hayku Poccuiickoit @enepanyu ot 17 mast 2012 r. Ne 413»;
. ®denepanbHO 00pa30BaTEIHHON MPOTPaAMMEBI cpeTHeTro o01ero odpasosanns MunnpocsemeHus PO ot 18 mast 2023 roga Ne 371 (DOIT COO);
* KOH].[GHHI/II/I CIICUaJIbHBIX (I)C)Z[CpaJ'IBHI)IX roCyaapCTBECHHLIX O6pa3OBaTeJ'II)HI)IX CTaHAapTOB IJId ILCTCﬁ C OrpaHM4YC€HHBIMU BO3MOXHOCTAMH 310POBbA,
2009re Yuebnoro miaHa ["'ocyaapcTBEHHOTO OFOKETHOTO OOIE00pa30BATEILHOTO YUPESKACHUS «AJTbMEThEBCKAS IIKOJa-UHTEPHAT IS ACTEH ¢ OrpaHWYCHHBIMH
BO3MOXXHOCTSIMH 3/10POBbSI»;

. AanTHpOBaHHON OCHOBHOI 00pa3oBaTeNbHOW MPOrpaMMBI CPETHETO 00Imero oopa3oBaHusl 1'OCyZapCTBEHHOTO OFO/DKETHOTO OO0IIe00pa3oBaTEIHLHOTO
YUpEKACHUS «ATIbMETHEBCKAs ILIKOJa-UHTEPHAT VIS JeTel ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMH 3JJOPOBBS;

. [TonoxkeHus: 0 CTPYKType, MopsiaKe pa3paboTKM W YTBEpKICHHS PaOOYMX Mporpamm, y4eOHBIX KypCOB, MPEAMETOB, AUCUUILIMH [ ocynapcTBEHHOTO
OF0JKETHOTO 00Ie00pa30BaTENILHOTO YUPEKIACHUS « AJIbMEThEBCKAs IIKOJIA-UHTEPHAT JJIS JIETel C OrpaHUuIEeHHBIMHA BO3MOKHOCTSIMU 3I0POBbSI»;

. ®denepanbHOii paboueli mporpaMMbl BOCITUTAHHS,

. ®DenepanbHOro MepedyHs Y4eOHMKOB, PEKOMEHIOBAaHHBIX (IOMYIIEHHBIX) K MCIIOJIB30BAHUIO B OOpa30BaTEILHOM Ipoliecce B 0Opa3oBaTENIbHBIX
YUPEKACHUSX.

. nprUMepHOH yueOHOH nporpaMmsl 1o 6uosiorun, aBropa B.M.CuBornazos, U.b.Aradonosa, 3axapos; M. «IIpocBemenue» 2020r.

OBLIAS XAPAKTEPUCTHUKA ITPEAMETA

CornacHo neiictByromemy basucHomy yueOHOMY IuiaHy, pabodasi mporpamMma npexycMaTpuBaeT oOyueHue Ononoruu 1 aca B Helemo NpH U3yUeHUU IIpeaMeTa B
Teuenue AByx JeT (11-12 kmaccer).

Uzyuenne kypca «buosnorus» Ha 0a30BOM ypOBHE OCHOBBIBACTCS Ha 3HAHUSIX, IMOJNYYCHHBIX YYalllUMHUCS B OCHOBHOH IIIKOJIC, M HAIpaBJIeHO Ha (OpMUpPOBaHHE
€CTECTBEHHOHAYYHOT'O MHUPOBO33PEHHSI, SKOJIOTMYECKOTO MBIIUICHHUS U 37J0POBOI0 00pa3a >KW3HHU, HAa BOCHHUTAHHE OEpEeKHOIO OTHOLICHUS K OKPYXAaroLeH cpere.
Jist nproOpeTeH s MPaKTUIECKUX HABBIKOB M MOBBILICHUS YPOBHSI 3HAHUH NPEAyCMaTpPUBAETCsI BBINOIHEHKE Psiia TaOOPAaTOPHBIX M MIPAKTUUECKUX PAOOT.

[Tpu aByxroaumuHoM Kypce Ouornoruu B 11 kimacce u3ydarorcs pa3zieisl «bronorns kak Hayka. MeTos

Hay4yHOTOo Mo3HaHus», «Knetka», «Opranuszm», a B 12 xinacce — «Buny», «9kocucTeMBbD».

Ha uzyuenue 6uonoruu Ha 6a30BoM ypoBHe oTBoANTCA B 11 Kitacce - 34 yacoB u B12 kiacce 34 yaca.

HEJIM U3YYEHUS YYEBHOI'O IPEAMETA «bUOJIOI'US»

enp u3ydenus: yueOHoro npenmera «buomnorus» Ha 06a30BOM YpPOBHE — OBJIAJICHHWE OOYYAIONIMMHUCS 3HAHMSIMU O CTPYKTYPHO-(QYHKIIMOHAILHOW OpraHH3alluH
KHBBIX CUCTEM Pa3HOTO paHra W MpuoOpeTeHre yMEHUH HCIO0Ib30BaTh 3TH 3HAHMS JJIsl TPAMOTHBIX AEHCTBUN B OTHOLIEHUH OOBEKTOB KUBOW MPHUPOABI U PEIICHUS
Pa3TMYHBIX )KU3HEHHBIX MPOOIIEM.
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JlocTrmkeHue 1ieNy u3ydeHus yueoHoro npeamMera «bruonorus» Ha 6a30BOM YpOBHE 00SCIICUNBACTCS PEIICHUEM CIIEAYIONINX 3a1a4;

OCBOEHHE O0YYAIOIINMHUCS CHUCTEMBl 3HAHHWH O OMOJOTHYECKHUX TEOPHSIX, YUCHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPaBMiaX, CIy>KaIllnX OCHOBOW IS
(hopMHpOBaHUS TPEJCTABICHUA O €CTEeCTBEHHO-HAYYHON KapTHHE MUPA, O METOJIaX HAyJIHOTO IMO3HAHUS, CTPOEHUH, MHOTOOOpa3HH W OCOOCHHOCTSX JKUBBIX CHCTEM
Pa3HOTO YPOBHS OPTaHU3AIlNH, BEIIAOIIUXCS OTKPBITHIX ¥ COBPEMEHHBIX HCCIICIOBAHMIX B OMOJIOTHH;

(hopMupoBaHue y 00yJarOMNXCs MO3HABATENFHBIX, HHTEIUIEKTYaIbHBIX W TBOPUYECKHUX CIIOCOOHOCTEH B MpoIlecce aHaln3a AaHHBIX O MyTSAX Pa3BUTHs B OMOJIOTHH
Hay4HbIX B3[VII0B, UACH U MTOAXOJ0B K H3YUEHUIO KUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3alUu;

CTaHOBJICHHE Y 00yUarONuxcs o0IIeH KyIbTYpbl, PYHKIIMOHAILHOW IPAMOTHOCTH, Pa3BUTUE YMEHUHN OOBSICHSITH U OLICHUBATH SBJICHUS OKPYXKAFOIIECTO MUPA KUBOH
MPUPOJIbI HA OCHOBAHHMH 3HAHUH M OTIBITA, MOJYYSHHBIX MTPU U3YUCHUN OUOJIOTHY;

(hopMupoBaHue y 00ydJarONINXCs YMEHUH WIUTFOCTPUPOBATH 3HAUYCHHE OMOIIOTMYECKUX 3HAHUH B MPAKTUYECKON JEATEIHHOCTH YEIIOBEKa, PA3BUTHH COBPEMEHHBIX
MEUIIMHCKUX TEXHOJIOTHI U arpoOHOTEXHOIOT HIA;

BOCHHTaHUE yOEKIEHHOCTH B BOBMOXKHOCTH IMO3HAHUS YE€JIOBEKOM JKHUBOU MPUPOJIBI, HEOOXOIUMOCTH OSPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS TUYCCKUX HOPM
MIPH MIPOBEJICHUH OMOJIOTHUECKUX UCCIIEIOBAHUM;

OCO3HAHUE IIEHHOCTH OMOJIOTHYECKUX 3HAHUH JJIS TIOBBIIIIEHUS YPOBHS 3KOJIOTHIECKOH KYIbTYPBI, ISl JOPMHUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

MpUMEHEHUE MPHOOPETEHHBIX 3HAHUK M YMEHHUI B MOBCEIHEBHOW KHM3HU JJISl OLCHKH MOCIEACTBUN CBOEH AEATENHHOCTH [0 OTHOLICHHIO K OKpY’Kalollel cpene,
COOCTBEHHOMY 3JI0POBBIO, 00OCHOBAHHE U COOIOIEHHE Mep MPOMUIAKTHKH 3a00IIeBaHUH.

B cucreme cpemnero obmiero obpazoBanus «buonorusy, u3ydaeMas Ha 0a30BOM YpOBHE, SBISETCS OO0s3aTENFHBIM y4EOHBIM IMPEIMETOM, BXOISIINM B COCTaB
npeaMeTHol obnactu «EcTecTBeHHO-HAYUHBIE IPEIMETEI.

CBSI3b C PABOUYEM ITPOI'PAMMOM BOCIIUTAHUS IIKOJIBI.

Peanmzarnus neqarornyeckuMu pabOTHUKAMH BOCIIMTATENBHOTO oTeHnrana ypokos bBUOJIOI' MU npennonaraet cnemytoriee:

- YCTAaHOBJICHUEC JIOBEPUTENIBHBIX OTHOIICHUH MEXKIY IeJarorndeckuM paOOTHUKOM M OOYYalOIIUMHCS, CIOCOOCTBYIOIIMX ITO3UTUBHOMY BOCIPHSITHIO
00yJaronMMucs TPeOOBaHUN W TPOCHO IMENAarorMuecKoro pabOTHUKA, MPHUBICYCHUIO MX BHHMaHUSA K OOCYKJIaeMOH Ha ypoke WHGOpMAIUH, aKTHUBU3ALUU
MO3HABaTEILHOM JeITEIIFHOCTH;

- moOyXJieHHe 00ydJarmuXxcs COONI0IAaTh Ha YPOKE OOINETPHHSATHIE HOPMBI MOBENIEHUS, MPaBHIIa OOIIEHUS CO CTapiuMH (TIEarOTHYecKUMH pabOTHHKaAMH) U
CBEPCTHUKAMU (00YYarOIIUMUCS ), IPUHITUIIBI Y4SOHOH TUCIUILIMHBI U CAMOOPTaHU3aIlUY;

- MPUBJICYCHUE BHUMAHHUS O0YUYaAIONUXCS K IICHHOCTHOMY aCIeKTy M3y4aeMbIX Ha YPOKax sIBIICHUH, OpraHu3aius UX paboThl ¢ MOJy4aeMOi Ha YPOKE COILUAIBHO
3HaYMMON MH(OpMAIIHel — MHUIIMHPOBAHNE €€ 00CYKIIEHUS, BRICKA3bIBAaHMS 00YJYAFOIINMHUCS CBOETO MHEHHS IO €€ TIOBOAY, BHIPAOOTKH CBOETO K HE OTHOIIICHUS;

- HCIOJIb30BAaHUE BOCIHHUTATEIBHBIX BO3MOXHOCTEH COACpPKAHUS YYeOHOro TMpeaMera dYepe3 JEMOHCTPALUI0 OOYYarOIIUMCS HPUMEPOB OTBETCTBEHHOTO,
IPaXJIaHCKOT'O ITOBEACHUS, MPOSBICHUS YCIIOBEKOJIIOOUS U JIOOPOCEPACYHOCTH, Yepe3 MoA0Op COOTBETCTBYIOIIMX TEKCTOB IS UTCHMs, 3afad JJisi PEIICHUS,
MPOOJIEMHBIX CUTYaIUi JJis1 OOCYKIACHHS B KIIacce;

- TpUMEHEHHE Ha YpPOKE WHTEPaKTHBHBIX (opM paboOThl ¢ OOYYArOIIMMUCS: WHTEIUICKTYAIBHBIX WIpP, CTUMYIHPYIOIIUX TI03HABATEIbHYI) MOTHBAIIHIO
00yJaronuMxcs; IUIAKTHUSCKOrO TeaTpa, IJie IOJIyYeHHBbIE HAa YPOKE 3HAHHUS OOBIIPHIBAIOTCS B TeaTPalbHBIX IIOCTAHOBKAX; IUCKYCCHH, KOTOpBIC Jar0T
00yJaroIIMMCsi BO3MOXXHOCTh MPHOOPECTH OIBIT BEJICHUS KOHCTPYKTUBHOTO JTUAIIOTA; TPYIIIOBOM PabOThl MM pabOoThI B Iapax, KOTOPbIE y4aT KOMaHIHOH paboTe u
B3aUMOJICUCTBUIO C IPYTUMU JETHMU;

- BKJIIOYEHHE B yPOK HWTPOBBIX MPOIEAYP, KOTOPHIE MOMOTAIOT MOMASPKAaTh MOTHBAIIAI0 OOYYAIOIMIUXCS K TOJNYYCHHWIO 3HAHWN, HATAKUBAHHUIO TO3UTHBHBIX
MEKJITMIHOCTHBIX OTHOIICHHH B KJTacCe, TOMOTal0T YCTAHOBICHUIO TOOPOKEIATEIbHOU aTMOC(EPHI BO BPEMS YPOKa;
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- opraHu3anus med)cTBa MOTHBHPOBAHHBIX M 3PYIUPOBAHHBIX OOYUYAIONIUXCS HAJl UX HEYCIEBAIOUIMMH OJHOKIACCHUKAMHU, JAIONIET0 UM COIMAILHO 3HAYMMBIN
OTIBIT COTPYIHUYECTBA U B3AUMHON TIOMOIIIH;

- MHALIMUPOBAHHUE U TOAIEPKKA HCCIEIOBATEIFCKON IEATEIHOCTH 00YJaONIUXCs B paMKaxX pealn3aluyd MU MHIWBUAIYATbHBIX W TPYIIIOBBIX UCCIIEI0BATEECKAX
MMPOEKTOB, YTO JACT OOYYAIOUMUMCS BO3MOXHOCTh MPHOOPECTH HABBIKH CAMOCTOSITEIILHOTO PEIICHUS TCOPETUYCCKON MPOOJIEMbI, TCHEPUPOBAHUS U OPOPMIICHUS
COOCTBEHHBIX HJIEH, YBOKUTEIHHOTO OTHOIIEHUS K UY>KUM HAesM, 0(OpMIICHHBIM B paboTax APYTHX HCCIIEOBATENeH, HABBIK MyOIMYHOTO BBICTYILICHUS TEPe]
ayIUTOPHEH, apTyMEHTHPOBAHHS U OTCTAUBAHUS CBOEH TOUKH 3pEHUSI.

MECTO ITPEAMETA B YYEBHOM IIJIAHE:

B cooTBeTcTBUM ¢ y4eOHBIM IUTAHOM IIKOJIBI Ha M3ydeHue Ouonoruu B 11 kiacce otBoautcs 1 yac B Henento, 34 yaca B rofi, B 12 Kiraccax Tak jke€ OTBOIUTCS 1 dac
B HeAeI0, 34 gaca B roj,

COJAEP/)KAHUE YYEBHOI'O IPEIMETA «BUOJIOI'USD»

Coaep:xanue nporpammsl 11 Kiacca
Tema 1. BH0JIOTHSI KAK HAYKA.

buonorust xak Hayka. CBsi3b OMONOTHH C OOIECTBEHHBIMH, TEXHHYECKHUMH WM IPYTHMMH €CTeCTBEHHBIMH HayKamH, ¢uiocodned, dTHKOW, SCTETHKOH U
mpaBoM. Pons Onomornu B pOpMUpPOBAHUH COBPEMEHHON HAYYHOH KapTUHBI Mupa. CucTemMa OMOJIOTHYeCKUX HayK.

MeTop! TTO3HAHMS KUBOW MPHPOIBI (HAOIIOJCHNE, SKCIIEPUMEHT, OMHCaHWe, U3MEpPEeHHe, KiacCH(HUKaIus, MOJSINPOBAHNAE, CTATUCTHUYECKas 00paboTKa
JAHHBIX ).

JlaGopaTopHble U IPaKTHYeCKUE PadOThI:

[IpakTiueckas padora Ne 1. «/cronb30BaHne pa3TUIHBIX METOAOB IIPU U3yUYE€HUHN OMOIOTHIECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl U MX OPraHU3ALMS.

Kusbie cuctemsl (OMOCHCTEMBI) Kak IpeaMeT uzydeHus ononorun. OTIndne )KUBBIX CUCTEM OT HEOPTaHUYECKOH TPUPOJIBI.

CpoiicTBa OMOCHCTEM W MX pa3HOOOpa3We. YPOBHH OpraHHU3aIlMi OMOCHUCTEM: MOJIEKYIAPHBIN, KIETOYHBINA, TKAHEBBIN, OpPTraHU3MEHHBIH, MOMYJISAIMOHHO-
BHJIOBOH, 9KOCUCTEMHBIN (OMOT€0IIeHOTHIECKUI), OnochepHbIH.

Tema 3. XumMuyeckuii cOCTaB M CTPOEHNE KJIETKH.

XUMHUYECKUI COCTaB KJIETKU. XUMUYECKHUE IJIEMEHTBI: MaKpO3JIEMEHThI, MUKPO3JIEMEHTHI. Boia 1 MuHEpanbHbIE BEILIECTBA.

@DyHKIMU BOJII 1 MUHEpAIbHBIX BellecTB B KieTke. [lonaepxanne ocMoTH4ecKoro OanaHca.

benku. CoctaB u cTpoeHne 0€IKOB. AMHUHOKHCIIOTH — MOHOMEPHI O6enkoB. HezamMeHnMBIe 1 3aMEHUMBIE aMUHOKHCIOTEL. AMUHOKHCIOTHBIN COCTaB. Y pOBHU
CTPYKTYpBI O€JIKOBOH MOJIEKYJIbI (TIEpBUYHAS, BTOPHUYHAS, TPETHYHAS W YETBEPTHYHAS CTPYKTypa). XMMHUYECKHE CBoOicTBa OenkoB. buonorumueckue (yHKIHH
OEeJIKOB.

depMenThl — Onoiornueckue katanuszatopsl. CTpoeHHe (epMeHTa: aKTUBHBIM IIEHTP, cyOocTpaTHas cnenuduuHocts. Kodepmenrsl. Buramunbl. OTinuns
(hepMEHTOB OT HEOPTaHUIECKUX KaTAIH3aTOPOB.

VYriueBonabl: MOHOCaxapuibl (IJIF0OK03a, pud03a M J1e30Kcuprubo03a), Aucaxapuabl (caxaposa, JaKTo3a) W IMoHMcaxapuabl (Kpaxmall, TIHKOTeH, IEIIIHI03a).
Buonornueckue PyHKIUHU YIIIEBOIOB.
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Jlununer: Tpurmunepuasl, Gochomunuasl, crepounsl. I napodunsHO-TuAPOPOOHBIE cBOMicTBa. bronornueckne ¢yHkmum nunuaoB. CpaBHEHNE YTIIEBOJIOB,
0€JIKOB U JIMMHUJO0B KaK HCTOYHUKOB SHEPTUH.

Hyxnennossie kucioter: JJHK m PHK. Hykneotunast — moHOMeps! HykienHOBBIX kucnoT. Ctpoenue n ¢yakmun JJHK. Ctpoenne n dyaxmun PHK. Bunast
PHK. AT®: ctpoenue u ¢GyHKIHH.

HuTonorus — Hayka o kietke. Kierounas Teopust — mpuMep B3anMOAEHCTBUS Hel U (pakTOB B HAYYHOM TTO3HAHWU. MeTOIbI N3YYEeHHUS KIETKH.

Knerka xak nenoctras >kuBast cucreMa. OOmiye NMpu3HaKy KIETOK: 3aMKHYTas HapyxkHast MemOpaHa, Mojiekynsl JJHK kak reHernueckuii anmapar, cuctema
CHHTEe3a Oelnka.

Tumbl KIETOK: dyKapuoTHYecKass W MpokapuoTuueckas. OCOOCHHOCTH CTPOCHUS MPOKapHOTHYeCKOM kieTku. Kierounas crtenka Oaktepuii. CTpoeHue
9YKapHOTHYECKOH KIIeTKH. OCHOBHBIE OTIMYUS PACTUTEIbHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAsI CTEHKA, TIIMKOKAIUKC, nX QyHKiuy. [TnasmaTrnueckas memOpana, e€ cBoiicTBa 1 QyHKiuH. L{uTomnazma u
e€ opranouzpl. OgHomeMOpanHbie opraHouabl kiuetku: OIIC, anmapar [ombmxu, mu3ocoMbl. [1odyaBTOHOMHBIE OPTaHOMIBI KJIETKH: MUTOXOHJIIPHUH, TUIACTHJBL.
[poucxoxneHre MUTOXOHAPHHA 1 TacTuj. Buabsl mnactun. HemeMOpaHHBIE OpraHOHb! KIETKH: PUOOCOMBI, KIICTOUHBINA LIEHTP, IEHTPUOIHU, PECHUYKH, )KTYTHKH.
@yHKIMY OPraHOUJIOB KJIETKU. BKIItOUeHuUs.

SAnpo — perynaropHslii LeHTp KiaeTku. CTpoeHue sapa: aaepHas o000uKa, KapuoIuia3Ma, XpOMaTHH, SAPHIIIKO. XpOMOCOMBI.

TpaHCcHOpPT BELIECTB B KIIETKE.

JlaGopaTopHble U NPAKTHYECKUE PA0OTHI:

JlaGoparophas padora Ne 1. «M3yueHre KaTaIUTUIECKON aKTUBHOCTH (PEpMEHTOB (Ha MIPUMEPe aMUiIa3bl WK KaTaiasbl)y.

Jlaboparophnas pabota Ne 2. «M3yueHuwe cTpOeHHUsI KIETOK PACTCHUH, KUBOTHBIX M OaKTEpUil MMOJ MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOINpEnaparax U WX
OTIHCaHUE.

TeMma 4. ’KusHeneaTeILHOCTE KJIETKH.

OOMeEH BellecTB, WM MeTa00JIM3M. ACCUMUIISNUS (TUTACTUYCCKHI OOMEH) U JUCCHUMMUJISAIMS (SHEPreTHUSCKUHA 00MEH) — JIBE CTOPOHBI €UHOTO Ipoliecca
MeTabonu3Ma. Poib 3akOHOB cOXpaHEHHsI BEMIECTB M DHEPTUH B TOHUMAaHUHM METa00IH3Ma.

Tunbl oOMeHa BelecTB: aBTOTPOHBIH U reTepoTpodHbIi. Ponbk GepMeHTOB B 0OMEHE BellecTB U MPEBPALICHUH SHEPTUH B KIIETKE.

dotocunre3. CeetoBas u TemMHOBas (as3bl GoTocuHTe3a. Peaknmu ¢ortocunresza. DPdekTuBHOCTS QOTOCHHTE3a. 3HAUYEHHE (OTOCHHTE3a Ui KHU3HHU Ha
3emie. Biusinue ycnoBuit cpefibl Ha GOTOCHHTE3 U CTIOCOOBI TOBBILICHUS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHHIA.

XemocuHTe3. XeMOCHHTE3UpyIoye OakTepuu. 3HaueHue XeMOCHHTe3a ISl )KU3HHU Ha 3eMiie.

OHepreruueckuii oOMeH B KieTke. Paciiensienre BemecTs, BHIASICHHE U aKKyMYJIMPOBaHUE YHEPTUH B KJIETKE. DTallbl BHEPreTHYeCcKoro oomMeHa. [ mkonus.
Bpoxenne u ero Buapl. KucnoponHoe okucieHnue, UM KieTouHoe Apbixanue. OxuciaurenbHoe GpochopunupoBanue. I HEeKTUBHOCT JHEPTETHYECKOT0 OOMEHa.

Peakiun matpuunoro cuntesa. ['enernueckas nadopmanus u JAHK. Peannzanus renernyeckoit mHpopManmu B KiieTKe. | eHETHUECKUI KOJ U €ro CBOMCTBA.
Tpanckpunuusa — marpuunblii cuate3 PHK. Tpancnsanus — Ouocunres 6enka. Dtansl Tpancisiunu. KonupoBanue amuHokucnoT. Ponb pubocom B OnocuHTe3e Oemka.

Hexnerounsle ¢opmbl xu3Hu — Bupychl. Mcropusi oTkpeitusi BupycoB (. M. MBanoBckuii). OcoOEHHOCTH CTPOEHHS M JKU3HEHHOTO IMKJIA BUPYCOB.
Bakrepruodaru. bone3nun pacreHuii, >)kUBOTHBIX U YeJIOBEKA, BhI3bIBaeMble BUpycamMu. Bupyc nMmmynoneduuuta yenoseka (BUY) — Bo3oyaurens CIIN{a. OGpaTHas
TPaHCKPHIILMS, peBepTasa u uHrerpasa. [Ipopunaktika pacnpocTpaHeHust BUPYCHBIX 3a00JIeBaHUH.
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Tema 5. PasMHOKeHMe U HHAMBHYaJIbHOE PA3BUTHE OPraHU3MOB.

KiteTouHbIi 1TUKII, YUTH KU3HEHHBIN UK KIeTKH. MAaTepdasza u muto3. [Iponeccrl, mpoTekatomue B nHTepdase. Permmukanms — peakitis MaTpHIHOTO CHHTE3a
JHK. Ctpoenmne xpomocoM. XpOMOCOMHBIH HAa0Op — KapHOTHUIL. JMIUTOMAHBIA M TaIIOMIHBIA XpOMOCOMHBIC HAOOpPHI. XpoMaTuasl. L[AToTormueckre OCHOBBI
Pa3MHOEHUS ¥ HHANBUIYATEHOTO Pa3BUTHS OPTaHU3MOB.

Henenue xinetkn — Muto3. Cragun muto3a. [Ipomeccsl, mporcxosmme Ha pa3HbIX CTaIUsIX MUTO3a. BHONIOTHYecKii CMBICTT MUTO3a.

[Iporpammupyemasi THOEIb KIETKH — alloMNTO3.

DopMbl pa3MHOKECHHUSI OPraHU3MOB: OECroNioe W MONOoBOe. Buabl Oecrojoro pasMHOXKEHHS: AElIeHHE HaaBOe, MOYKOBAHWE OJHO- W MHOTOKJIETOUYHBIX,
cropoo0pa3oBaHue, BEreTaTuBHOE pa3MHOXKeHHe. VICKycCTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €r0 3HAUCHHUE JIJIsl CETICKIIHH.

[MonoBoe pa3MHOKEHHE, €TO OTIUYHS OT OECIIOIOTO.

Meiio3. Craguu Mmeiioza. IIpoueccel, mpoucxondmue Ha cTagusx Meiosa. IloBegenne xpomocoM B Meiosze. Kpoccunrosep. buonormdeckuil cMmbicn u
3HAYCHUE MEH03a.

I'amerorenes — mporecc 00pa30BaHuUs MOJOBBIX KIETOK Y )KUBOTHBIX. [10JIOBBIC jKeJI€3bl: CEMEHHUKHU U snYHUKH. OOpa30BaHUE U Pa3BUTHE MOJIOBBIX KJIETOK
— ramer (CrepMaTo301/1, SIUIEKIIeTKa) — CliepMaTorene3 u oBoreHe3. OCOOEHHOCTH CTPOCHUS SIUIIEKIETOK U criepMaTo3onaos. OmnogorBopenue. [lapreHorenes.

WuauBunyansHoe pa3BuTHe (OHTOTCHE3). DMOPHOHAIBLHOE pa3BUTHE (AMOpHOreHe3). DTambl SMOPHOHATBHOTO PA3BHTHS Y IMO3BOHOYHBIX >KHBOTHBIX:
npoOieHue, racTpysiys, opraHoreHnes. [locramOpuonanpHoe pa3BuTre. TUIBI TOCTAIMOPHOHATIBHOTO Pa3BUTHS: NIPSAMOE, HENpsiMoe (JIMYMHOYHOE). BriusiHue cpenb
Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKAEHHBIE YPOJICTBA.

PocT u pa3ButHe pactenuii. OHTOreHe3 IIBETKOBOTO PACTEHUSA: CTPOCHHE CEMEHH, CTaINN Pa3BUTHA.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

Jlaboparophas pabdora Ne 3. «HabmoeHre MUTO3a B KIIETKAaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX MUKPOTIpEnaparaxy.

Jlabopatophas pabora Ne 4. «3ydeHue CTPOCHHUS MOJIOBBIX KJIETOK HA TOTOBBIX MHKPOTIPETIapaTaxy.

Tema 6. HaciencTBeHHOCTh M U3MEHYMBOCTH OPraHM3MOB.

[peamer u 3agaun reHeTHkn. VcToprs pa3BUTHS TEHETUKH. POJIb IMTONIOTHU ¥ S3MOPHOJIOTHH B CTAHOBJICHUHU TeHETHKH. BKIaJ pOCCHICKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE I€HETHKH. MeToAbl TeHeTUKH (TMOPUIOIOTHYECKUH, IMTOTEHETUYECKUI, MOJIEKYIIpHO-TeHeTHUecKnii). OCHOBHbIE N€HETUYECKHE MOHATHS.
I'eneTnueckas CHUMBOJIMKA, UCIIOJIb3yEMas B CXEMax CerHII/IBaHPlﬁ.

3aKOHOMEPHOCTH HacJeOBaHUs TPU3HAKOB, ycTaHOBIeHHBIe ['. Mennmenem. MoHOrnOpuaHOe CKpeluBaHue. 3aKOH €IUHO-00pa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio ToMMHUpPOBaHUS. 3aKOH pacIleIUICHUs TPU3HAKOB. [ mnore3a yucToTsl rameT. [loHOE U HETTOJIHOE TIOMUHUPOBAHUE.

JurnOpuaHoe ckpeuiBaHue. 3aKOH HE3aBHCUMOIO HACJIEAOBaHMS NMPU3HAKOB. L{uToreHeTnyeckne OCHOBBI AUTHOPUAHOTO CKPEIIMBaHUs. AHaIM3UpYyIoLIee
ckpemmBanue. Mcrnonp30Banne aHAIM3UPYIOIIETr0 CKPEIIUBAHMS AJIsl OTIPEIEIEHHs TEHOTHIIA OCOOH.

CuennieHHOe HacjeqoBaHue Npu3HakoB. Pabora T. Moprana mo cueIUIEHHOMY HacleJOBaHMIO TeHOB. HapylieHue cueruieHHsi T€HOB B pe3yjbTaTe
KpOCCHHI'OBEpa.

XpOMOCOMHas TEOPHsI HACJIECTBEHHOCTH. | €HETHUECKNE KapThI.

I'enetnka mosa. XpoMOCOMHOE ONpereNieHHe Mona. AyTOCOMBI U IOJIOBBIE XPOMOCOMBL. ['oMorameTHble M reTeporamMeTHele opraHu3mbsl. HacnemoBanue
MIPU3HAKOB, CLEIUIEHHBIX C MTOJIOM.

[lokymeHT co3aaH B anekTpoHHon chopme. Ne 121-0 ot 31.08.2023. UcnonHuTens: WapudynnuHa U.B. 0 3IEKTPOHHbINA
Ctpanuua 6 u3 45. Ctpannua cosgana: 25.09.2023 13:06 =¥ TATAPCTAH



W3meHunBOCTh. BHIbI M3MEHUYMBOCTH: HEHACHEACTBEHHAs M HacJeACTBEHHas. Poib cpelbl B HEHACICACTBEHHOM H3MEHYHMBOCTU. XapaKTEPHUCTHKA
MOAN(DUKAITMOHHON M3MEHYNBOCTH. BapuallmoHHBIN psii 1 BapuanmoHHas kpuBas. Hopma peaknnu npusHaka. KonmdecTBeHHBIE M Ka4eCTBEHHBIE MPU3HAKHA U MX
HOpMa peaknuu. CBocTBa MOTU(UKAITMOHHON H3MEHINBOCTH.

HacnenctBenHasi, wim TeHOTHNHYECKas, W3MEHYHWBOCTh. KoOMOWHATHBHAsS HW3MEHUHMBOCTh. Mei03 W TIONOBOM TpOIleCC — OCHOBa KOMOWHATHBHOM
W3MEHYMBOCTH. MyTalioHHas W3MeHYMBOCTh. Kiaccnukanus MyTanuid: TeHHBIE, XPOMOCOMHBIE, TeHOMHBIe. YacToTa W NMPUYMHBI MyTanwii. MyTareHHbIE
(hakTOphI. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIEACTBeHHON m3MeHunBocty H. U. BaBunoga.

BuesiaepHas HacaeACTBEHHOCTh U U3BMEHUHUBOCTD.

I'enernka yenoseka. Kapuorun uyenoBeka. OCHOBHBIC METOJIbI TCHETHKH YEIOBEKA: TCHEATOIMUCCKUH, OJIM3HEIIOBBIN, [IUTOTCHETHICCKUN, ONOX UMUYECCKUIMA,
MOJICKYJIApHO-TeHeTHIeCKuil. COBpPEMEHHOE OMpE/IEICHIE TEHOTHITA: IOJTHOTCHOMHOE CEKBEHHPOBAaHNE, TEHOTUIIMPOBAHKE, B TOM yucie ¢ momoikto [111P-ananuza.
Hacnencreennbpie 3a0o0yieBaHUS YEJIOBEKA: TeHHbIE 0OJIC3HU, OOJIE3HU C HACJICICTBEHHOW IMPEAPaCIONOKCHHOCThIO, XPOMOCOMHBIC Oosie3Hn. CoMaTUYeCKHEe U
reHepaTuBHbIC MyTali. CTBOJIOBBIC KICTKU. [IpUHIMITBI 310POBOTr0 00pasa *HU3HH, JUATHOCTUKH, NTPOPUIAKTUKH U JICYCHHs TeHETUYSCKUX 0osie3Hed. Meauko-
FeHETUYCCKOS KOHCYIBbTUPOBAaHUE. 3HAYCHUE METUITMHCKON TeHETUKHU B IIPEAOTBPALICHUH 1 JICUCHUY T'€HETUUSCKUX 3a00JICBaHUI YeoBeKa.

JlaGopaTopHble U NPAKTHYECKUE PA0OTHI:

Jlaboparophas pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U IUTHOPUAHOTO CKPEUIMBAHUS Y IPO30(QHIIBI Ha TOTOBBIX MUKPOTIpENaparax».

JlaGoparophas padora Ne 6. «M3yueHrne MoIupUKAIMOHHON U3MEHYHUBOCTH, IIOCTPOCHUE BAPHALIMOHHOTO PsiZia U BAPUAIIMOHHON KPHBOY.

Jlabopatophas pabora Ne 7. «AHanu3 MyTanuid y Apo30( Uil Ha TOTOBBIX MHKpOIIpENapaTax».

[IpakTnueckas padora Ne 2. «CocTaBieHHe U aHATTU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexkuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexiusi Kak Hayka M IPOIECC. 3apoKICHUE CeJISKIMU W JoMecTukaius. Yuenue H. M. BaBuioBa o meHTpax NHpPOMCXOXKIACHUS U MHOT00Opaszus
KYJIBTYpPHBIX pacTeHuil. LIeHTphI MPOUCXOXKICHUS JOMAIITHUX JKUBOTHBIX. COPT, MOpOa, MITaMM.

CoBpeMeHHbIE METOJIbI CENEKITUU. MacCOBBIM M MHANBUAYAIBHBIM OTOOPHI B CENEKIIMU PAcTeHUU W KMBOTHBIX. OIeHKa dKCTephepa. biam3kopoicTBeHHOE
ckpemuBanue — UHOpuauHT., Uncras gunusa. CkpeluMBaHue YHMCThIX JUHMMA. ['eTepo3uc, wiu rubOpuaHas cwia. HepoJACTBEHHOE CKpEIIMBAaHUE — ayTOPHIIMHT.
Otnanéunas rubpuausaimss W e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 W IIOJIyu€HHE TMOJHUIUIONA0B. JIOCTHXKEHUS CEJICKIMM pPACTEHUH, J>XUBOTHBIX M
MHKPOOPTAaHU3MOB.

Bbuortexnomorusi kak oTpacib NMpou3BoACTBa. ['eHHas WHXeHepus. Otambl co3fanus pexomOunHanTHOM JIHK n Tpancremneix opranmsmon. Kierounas
umxeHepus. Kierounsle KynbTypbl. MUKpPOKIOHAIBHOE pa3MHOXeHUE pacTeHuil. KioHupoBaHME BBICOKONPOIYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OPTraHHU3MOB.
Okojoruyeckue u dtudeckue npodnaempl. MO — reHeTHUECKH MOJUPUITMPOBAHHBIE OPTaHU3MBbI.

JlaGopaTopHble U MPAKTHYECKUE PA0OTHI:
Okckypeust «OCHOBHBIE METOJIBI U JIOCTHKEHUS CEJICKIIMU PACTEHHM M )KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (DepMy, COPTOMCTIBITATEILHBIN
YYaCTOK, B TEIUTMYHOE X03AHCTBO, 1a00paTOPHIO arpOyHUBEPCUTETA MIIM HAYYHOTO IIEHTPA)».
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Conep:xanue nporpaMmsl 12 kjiacca

Tema 1. IBoTIOIMOHHAS OHOJIOTHS.

[Ipeanoceuiku BOSHUKHOBEHUS 3BOJIOLMOHHOW TEOPUH. DBOJIOIMOHHAS TEOPHS M €€ MEeCTO B OMONIOTHH. BimsiHue 3BOMIONMOHHON TEOpHU Ha pa3BUTHE
OMOJIOTUH U IPYTUX HAYK.

CBuzerenbcTBa 3BOMIOLMM. llameoHTONOrMYeCKUe: IMOCIEI0BATEIBHOCTh IOSIBICHHSI BHUIOB B MAJCOHTOIOTMYECKOM JIETONMCH, IMEPEeXOJHbIE (DOPMBIL.
Buoreorpadudeckue: cxoacTBo u paznuune hayH u (Iop MaTEPUKOB U OCTPOBOB.

OMOPHOIOTHYECKUE: CXOICTBA M Pa3Inivs SMOPHOHOB DPAa3HBIX BUAOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHUYECKHE: TOMOJIOTHYHBIC, aHAJIOTWYHBIC,
PYOMMEHTapHbIE OPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKHE: CXOACTBO MEXaHHM3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MYyTeH y Bcex
OpPTraHHU3MOB.

OpomorionHas Teopus Y. [lapeuHa. IlpennochUiky BO3HWKHOBEHHS AapBUHHM3MA. J[BMXKyIWe CHIbl 3BOMONMM BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3sMHOKEHHUE IIPU OTPaHUYCHHOCTH PECYPCOB, HEOIpEEIEHHAs H3MEHUYMBOCTh, 00pb0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBIN 0TOOD).

Cunretmueckas Teopust sBomonud (CTD) n e€ 0oCHOBHBIE MOJIOKEHUSI.

Muxkpossomonus. [lomysanus kak eIMHALA BUA U 3BOJIIOLHH.

HBwxymme cuibl ((pakTopsl) 3BOMIOLMH BHUAOB B Ipupoae. MyTalMOHHBINA Mpolecc U KOMOMHATUBHAs M3MEHYMBOCTh. IlomymsinnoHHbBIe BONHBEL U Ipeid
reHoB. M3omsamus u Murpanus.

EcrecTBenHsIit 0TO0Op — Hanpasisitomui paxkrop 3Bosoru. ©OpMbl €CTECTBEHHOT'O 0TOOpA.

[Iprcnoco6eHHOCTh OPTaHMU3MOB Kak pe3yibTat 3Bomonuu. [Ipumeps! npucnocobaeHuii y opraHu3mMoB. ApoMop¢O3bl U UIIM0-aJalTaLIH.

Bun u Bunoo6pazosanue. Kpurepuu Buga. OcHoBHBIE hOpMBI BUIO0Opa30BaHus: reorpaguyeckoe, 3KOJIOrHYECKOE.

MaxkposBostorusi. ©opMel 3BoIIONMHU: PHUIETHYECKas, TUBEPIeHTHAsA, KOHBEPreHTHas1, apajuieibHas. HeoOpaTUMOCTh 3BOMIOLNY.

[IponcxoxneHue OT HeCceUATN3UPOBaHHBIX NpeakoB. [Iporpeccupyromas cnenyuanu3anys. AJanTrBHAs paguarysl.

JlaGopaTopHble U IPaKTHYeCKUEe PadOThI:

JlaGoparopnas padora Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaboparopHas padora Ne 2. «OnucaHue MPUCIIOCOOICHHOCTH OPTaHu3Ma U €€ OTHOCHTEIBLHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHHE U Pa3BUTHE KIU3HU HA 3eM.ie.

I[OHay‘IHI)Ie MNpEACTaBJICHUA O 3apOXKIACHUU KU3HU. HaquI)Ie TUIIOTE3bl BO3HHUKHOBEHUS >KM3HH Ha 3emie: aGnoreHe3 U MaHCIICpMMUs. XumMuueckas
OBOJITOIINA. AOWOTeHHBII CHUHTE3 OpraHNYC€CKHUX BCHICCTB M3 HCOPraHUYCCKUX. 3KCHepHMeHTaHBHOC MMOATBEPKACHUC XUMHYECKOUN 3BOJIFOIINH. HaganpHble >Tansl
ouonornueckoi sBosronmu. [umnoresa PHK-mupa. dopmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE NMPOTOKIETKH. [lepBbie KIETKH W WX DBOIIOISL
@OopMHUPOBAaHUE OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB.

Pazeutne xm3Hm Ha 3emie mo aspam u mepuomamMm. Karapxeil. Apxeiickas u mportepo3oiickas spel. llameosolickas spa u €€ meproapl: KeMOPUHCKHIMA,
OPJIOBUKCKUM, CUITYPUMCKUNA, IEBOHCKWH, KAMEHHOYTOJIbHbBIN, TEPMCKUH.

Me3so301ickas 3pa U €€ Nepruoibl: TPUACOBBIM, FOPCKUH, MEJIOBOI.

Kaiino3zolickas 3pa u €€ nepuo/ibl: MajleoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBIM.
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XapakTeprucTHKa KIMMaTa M TeoIOTHIeCKUX mporeccoB. OCHOBHBIE JTAlbl 3BONIOIMH PACTUTENBHOTO M KHUBOTHOTO MHUpa. ApoMop¢o3bl y pacTeHHHd U
KUBOTHBIX. [osIBIEHHE, pACLIBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHMYecKoTo MHpa Kak OTpakeHue 3BOMonnH. OCHOBHBIE CHCTEMAaTHIECKIE TPYIIIBI OPTaHU3MOB.

DBoIONHS YenoBeKa. AHTPOMIONOTHS KaKk HayKa. Pa3sBuTHe mpencTaBieHHN O MPOWCXOXKIACHUN dYelloBeKa. MeTonbl u3ydeHus aHTpororene3a. CxocTea u
pa3Iu4mns 9eJ0BeKa U )KUBOTHBIX. CHCTEMaTHIeCKOe MOJI0KEHUE YeI0BEKa.

JBwkymme cuitsl (pakTopbl) aHTpororenes3a. HacnencrBeHHast H3MEHYMBOCTD U €CTECTBEHHBINH 0TO0p. OOIIecTBeHHBINH 00pa3 KU3HH, U3TOTOBJICHUE OPYAUI
TpyJa, MbIIUJIEHHE, peUb.

OCHOBHBIC CTaJUMU U BETBU DBOJIOIMH YEIOBEKA: aBCTPAIONUTEKH, UemoBeK yMmenblid, UernoBek mpsaMoxoismiuii, YemoBek HeaHAEpTaIbCKUM, UenmoBek
pa3yMHbIi. Haxonku MCKomaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAHHS, 00JIaCTh pacpoCTpaHeHHs, 00EM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIUSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpolcouaHas (eBpasuiicKas), HETrpo-aBCTpaJOWAHAs (IKBAaTOpUANIbHAs), MOHTOJOWAHAS (a3UATCKO-
amMepHKaHcKasi). YepThl IPpUCIOCOOICHHOCTH MPEICTABUTEIEH YeTOBEYECKHX pac K YCIOBUAM CyliecTBOBaHUS. EAMHCTBO uenoBeuecknx pac. Kputnka pacusma.

JlaGopaTopHble U NPAKTHYECKUE PA0OTHI:

[paktuueckas padota Ne 1. «/3yyeHne nckonaeMbIX OCTaTKOB PACTEHHUN M YKUBOTHBIX B KOJUICKIHSIX).

OKcKypcus « OBONTIOLMS OPraHUYECKOro MUpa Ha 3emMiie» (B eCTECTBEHHO-HAYUHBIN WM KpaeBeAuecKuil My3ei).

Tema 3. OpranusMsl U OKpY:KaouUias cpeaa.

OKoJjorus Kak Hayka. 3aJaq ¥ pa3zesibl 9K0JIOTHH. MeTo bl 3KOJIOTHYECKUX MCCIe0BaHNH. DKOJOTHYECKOe MUPOBO33PEHHE COBPEMEHHOTO YEI0BEKA.

Cpenpl 00UTaHUS OPTaHU3MOB: BOJIHAS, HA3EMHO-BO3/IyIIIHAS, IOYBEHHAs, BHYTPHOPraHU3MEHHas!.

Okonornueckue pakropsl. Kiaccudukanus skonornyeckux (GakTopoB: abOMOTHYECKHE, OMOTHUECKHE W aHTPONIOTeHHBIE. [leiicTBUE SKOIOTHUECKUX (HaKTOPOB
Ha OPTaHU3MBI.

Abuorndeckne (aKTOpb: CBET, TeMIlepaTypa, BIaxHOCTb. DortomepuoausMm. [IpucrocobneHuss OpraHM3MOB K JCHCTBHIO aOMOTHUECKUX (HAKTOPOB.
buonornueckue puTMBL.

Buotnueckue akropbl. Buiibl OMOTHYECKUX B3aMMOACHCTBUIN: KOHKYPEHIIHS, XUIIIHUIECTBO, CUMOMO3 1 ero (Gopmsbl. [TapazuTusm, koonepaius, MyTyalnu3M,
KOMMEHCaIIM3M (KBapTUPAaHCTBO, HAXJICOHMYECTBO). AMEHCAIM3M, HEHTpanu3M. 3HaueHHe OWMOTHYECKUX B3aMMOJCHCTBHH JUISL CYHIECTBOBAaHHS OPTaHHU3MOB B
MIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTHYECKHEe XapaKTepUCTUKU Nomyisainud. OCHOBHBIE TOKa3aTeNd MOIMYNALMU: YUCIEHHOCTb, IJIOTHOCTh, POXIAA€MOCTb, CMEPTHOCTH, IPUPOCT,
Murpanys. /[luHaMuka YUCIEHHOCTH MOMYJISIUH U €€ perysius.

JlabopaTopHbIe M NpaKTHYeCKHe PadOTHhI:

JlaGopartopnas padota Ne 3. «Mop¢onornueckre 0COOCHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUS.

JlaGopartophas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Ipaktnueckas padora Ne 2. «Ilogcyér muIoTHOCTH MOMYJISIHIA Pa3HBIX BUOB PACTCHUI.

Tema 4. Cool1mecTBa H 3KOJTOTHIECKHE CHCTEMBI.

Coo0iiecTB0 opraHu3mMoB — OuorieHo3. CTpyKTypbl OHOIICHO3a: BHAOBAs, MPOCTPAHCTBEHHAs, Tpoduueckas (muineBas). Bumpl-momuHantel. CBS3H B
OHOLIEHO3E.
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DKOJIOTHYeCKHe CHCTeMBI (9Kocuctembl). [loHaTHe 00 5kocuctemMe u OmoreomeHose. DyHKIMOHATBHBIE KOMIOHEHTHI SKOCHCTEMBI: HPOIYICHTHI,
KOHCYMEHTHI, PeIyleHTbl. KpyroBopoT BemiecTB M IMOTOK PHEPIHU B JKocHcTeMe. Tpoduyeckue (MUIIEBBIE) YPOBHH SKOCHCTeMBI. [IWIeBble e W CETH.
OcHOBHBIC TIOKa3aTeNM HSKOCHUCTEMBI: OHOMacca, MPOAYKIHSA. ODKOJOTHMYECKHE THUPAMHIBL: TPOMYKINH, YHCICHHOCTH, Onmomacchl. CBOIcTBa 3KOCHCTEM:
YCTOHYMBOCTB, cCaMOperysnus, pazsutue. CyKueccus.

[TpupoaHbIe S5KOCHCTEMBI. DKOCHCTEMBI 03P U peK. DKOCHCTEMa XBOHHOTO HIIH IIHPOKOJIMCTBEHHOTO JIeca.

AHTPONIOTEHHBIEC 3KOCUCTEMBI. ATPOIKOCUCTEMBI. Y pO0IKOCHCTEMBI. BHONOrHueckoe U X035iICTBEHHOE 3HAYEHHE arpOIKOCUCTEM U yPOOIKOCUCTEM.

buopasznooOpasue kak GpakTop ycToHuuBOCTH 3kocucTeM. CoxpaHeHHe OMOIOTHYECKOro pa3Hoo0pas3us Ha 3emiie.

Yuenue B. U. Bepnanackoro o ouochepe. ['panuibl, coctaB u crpykrypa ouochepsl. XKupoe BemiectBo u ero gynkunuu. OcobeHHOCTH Onocdepnl kKak
I00aIbHON 3KOCUCTEMBI. JIluHaMuuecKkoe paBHOBECHE B 00paTHas CBs3b B OHocdepe.

KpyroBopoTs! BemecTB  OMOreOXUMHUYECKUE TUKIIBI AJIEMEHTOB (YTIIepoia, a30Ta). 30HATBHOCTH Ornocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3emiin. AHTPOIIOTeHHbIE U3MEeHEHUsI B Onocdepe. [100anbpHbIe IKOJIOTHIeCKHe MPOOIEMBI.

CocymiecTBoBaHHE PUPOABI U denoBedecTBa. CoxpaHeHHne OMOpa3HOOOpasusl Kak OCHOBa yCTOWYMBOCTH Onocdepbl. OCHOBA palioHaIBHOTO YHPaBICHUS
MPUPOJHBIMU pECYpPCaAaMU U UX HUCIIOJIBb30BaHUEC. I[OCTI/DKGHI/DI 6I/IOHOFI/II/I " OXpaHa IMpUupoabI.

IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI

JIMYHOCTHBIE PE3VYJIbTATHI

B crpykType IMYHOCTHBIX DPE3YJIbTATOB OCBOEGHHS IpeaMeTa «bHOJOorus» BBIAETCHBI CIEIYIOLINE COCTaBISIOLIME: OCO3HAHHWE OOYYarOLIUMHCS POCCHUCKOM
TPOXIAHCKOM HMIEHTHMYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOSATENBHOCTH M CaMOONPEAETCHUIO, HAJMYMe MOTHBAIMM K OOYYEHHIO OHOJIOTHH,
LieJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKACHUM JIMYHOCTH Ha OCHOBE KIIIOUEBBIX LEHHOCTEH M UCTOPUUECKUX TPATULIMN Pa3BUTHS OMOJIOIMYECKOrO 3HAHUS,
TOTOBHOCTE M CIIOCOOHOCTH OOYYalOLIMXCSl PYKOBOACTBOBATHCS B CBOEH JEATENBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKaMHM, NPHUCYIIUMH CHCTEME
OMOJIOTHUECKOr0 00pa30BaHusl, HAUINYKE 3KOJIOTHYECKOTO PABOCO3HAHUS, CIOCOOHOCTH CTABUTH LIEIH U CTPOUTH )KM3HEHHBIE IIIaHBL.

JInuHOCTHBIE pe3ybTaThl OCBOGHUS NpeaMeTa «bHOJOrus» MOCTHUraloTCsi B €JUHCTBE YYeOHOHM M BOCHMTATEIBHOM AEATEIBHOCTH B COOTBETCTBHH C
TPaJUIIMOHHBIMU POCCUICKMMHU COLIMOKYJIBTYPHBIMHU, UCTOPUYECKUMH U TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, IPHUHATHIMU B OOIIECTBE MIPABUIAMU U HOPMaMHU
MOBEJCHUS U CIIOCOOCTBYIOT IIPOLIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHUS U CAMOPA3BUTHS, PA3BUTHsI BHYTPEHHEW MO3UIMU JIMYHOCTH, MMaTPUOTHU3MA, YBAXKEHUS K
3aKOHY M TNPaBOIOPSIKY, YEIOBEKY TpyJda M CTaplIeMy IMOKOJEHHUIO, B3aMMHOI'O yBaXKEHHs, OCpPEKHOT0 OTHOIICHUS K KyJbTYPHOMY HACIEAMIO U TPAIHLHUSAM
MHOT'OHallMOHANBbHOTro Hapoja Poccuiickoit denepaiuu, npupoe U OKpyXaroliei cpeze.

JIMuHOCTHBIE pe3yNbTaThl OCBOCHHUSI y4eOHOTOo mpenMeTa «BbHOJOTHS» JOJKHBI OTpaKaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIINXCS PYKOBOJCTBOBATHCS
cOPMHPOBAHHON BHYTpEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpPWEHTAIWH, IO3UTUBHBIX BHYTPEHHHUX YOEKICHWH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PacIIMpEeHNe KU3HEHHOTO OIbITa M OIBITa AEATEIFHOCTH B MPOIECCE Peajn3alid OCHOBHBIX HampaBiIeHUN
BOCIIUTATEIbHON JEATENBHOCTH, B TOM YUCIIE B YACTH!

1) rpak1IaHCKOTO BOCTIUTAHUS:
c(OPMHUPOBAHHOCTD TPAXKIAAHCKON TIO3UIHH 00yUArOIIErocs: KaK aKTHBHOTO U OTBETCTBEHHOT'O WJIEHAa POCCUHCKOT0 O0IIEeCTBa;
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OCO3HAaHHEC CBOMX KOHCTUTYIUUOHHBIX IIpaB U 0653aHHOCTeﬁ, YBa)XXCHUEC 3aKOHA U IIPaBONIOPAAKA;

TOTOBHOCTHh K COBMECTHOH TBOp‘ICCKOﬁ AOCATCIIBHOCTH IIpHU CO3JaHUU y‘le6HI>IX IIPOCKTOB, PECUHICHUUN yTIe6HI)IX M IIO3HABATCJIIBHBIX 3aJa4, BBIIIOJHCHHU
OHOJIOTHYCCKUX OKCIIEPUMEHTOB;

CIIOCOOHOCTh OIpEaCIATH CO6CTBCHHyIO TIO3HMIMIO 110 OTHOICHHUIO K ABJICHUAM COBpCMCHHOfI JKU3HU U OOBICHATH eé;

YMEHHUE YUUTBIBATH B CBOUX JIENCTBUAX H€O6XOI[I/IMOCTL KOHCTPYKTUBHOI'O B3aMMOACHUCTBHS JIIOJICH C PpasHbIMH Y6C)KI[CHI/IHMI/I, KYJbTYPHBIMU HEHHOCTAMU U
COIMAJIBHBIM ITOJIOXKXCHHUEM,

2) IaTpHOTHYECKOTO BOCTIUTAHUS:

c(OPMHUPOBAHHOCTh POCCHUCKOW T'Pa)KIAaHCKOH HIECHTUYHOCTH, MATPUOTH3MA, YBAKEHHUS K CBOEMY HapoJay, YyBCTBa OTBETCTBEHHOCTH mepena PoanHoH,
rOpJIOCTH 3a CBOM Kpai, CBOIO PoanHy, CBOM SI3BIK U KYJIBTYPY, IPOLUIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoa Poccuy;

LIEHHOCTHOE OTHOILLIEHUE K IPUPOAHOMY HACIIEIUIO U TaMSATHUKAM IPUPOJIbL, TOCTHKEHUAM Poccnn B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

3) IyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUSI:

OCO3HaHME TYXOBHBIX LIEHHOCTEN POCCUICKOTO HApOJa;

c(OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHMS, 3TUIECKOTO TIOBE/ICHUS,;

4) 3CTETUYCCKOTO BOCIIUTAHUS:

3CTETUUECKOE OTHOLICHUE K MUPY, BKIIIOUAs SCTETUKY ObITa, HAYYHOTO M TEXHUUECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHUH;

5) ¢usnuecKoro BOCHUTaHus, POPMHUPOBAHHS KYJIBTYPHI 310POBbS K SMOIIMOHAIBEHOTO OJIaromonyyns:

MOHMMAaHHWE U pean3aius 370pOBOro U 0€30MacHOro o0pasa KU3HHU (3I0pPOBOE MHUTAHUE, COOJIIOICHUE THTUCHUYECKUX TIPABUJI U HOPM, COaJIaHCUPOBAHHbBIN
PEXUM 3aHATUH U OTIIbIXA,

6) TPyIOBOTO BOCTIUTAHUS:

WHTEpEC K pa3inyHbIM cdepaM NpodecCHOHANbHOW JesITeNbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mpodeccru u pearTu3oBHIBATH
cOOCTBEHHbIE KU3HCHHBIE TJIaHbI,

TOTOBHOCTB M CLIOCOOHOCTB K 00pa30BaHHUIO ¥ CaMOOOPA30BAHUIO HA IPOTSHKCHUH BCEH JKU3HM,

7) SKOJIOTUIECKOTO BOCIIUTAHUS:

0CO3HaHHUE MII00ANTBHOTO XapaKTepa IKOJIOTUIECKUX MPoOIeM U IyTel X pelIeHNS;

CIOCOOHOCTh HCIOJBb30BaTh NpUOOpETaeMble MPH H3yYeHHH OWOJOTMM 3HAaHUsIT M YMEHHS MPH PEHICHWH TNPOOJIEM, CBS3aHHBIX C PAlMOHAIBLHBIM
MPUPOAONOIB30BaHIEM (COOIIOIEHNE MPaBWII MOBEICHHUS B MPUPOJAE, HANpPABICHHBIX HAa COXPaHEHHWE PAaBHOBECHS B SKOCHCTEMAax, OXpPaHy BHIOB, SKOCHUCTEM,
ouocdepsnl);

aKTHUBHOE HENPHUATHE ACWUCTBHH, NPUHOCAIIMX BpEI OKpYXKArolell NpUpONHOH cpelae, YMEHHE MPOTHO3MPOBaTh HEOIaronpUsATHBIE 3KOJIOTHYECKHE
MOCJIECTBUS IPEAIPUHUMAEMBIX JEHCTBUI U PeOTBpALIaTh UX;

HINYMAE Pa3BUTOrO 3KOJOTMYECKOTO MBIIIICHUS, SKOJOTHYECKOW KYJIBTYphl, OIBITA JESTEIBHOCTH JKOJIOTMYECKOH HalpaBI€HHOCTH, YMEHHS
PYKOBOJCTBOBATHCS MMM B IO3HABATEIbHOM, KOMMYHUKATHBHOW M COLMAJIbHON MPAKTHUKE, TOTOBHOCTH K YYacCTHIO B MIPAKTUYECKOHN AEATENLHOCTH SKOJIOTHYECKON
HaNpaBJIEHHOCTH;

8) HNECHHOCTHU HAYYHOI'O ITIO3HAHUA:
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cOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BHTHs HayKH M OOIIECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA JHAJOTe
KyJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTA B MOJIHKYIBTYPHOM MHPE;

COBEPIICHCTBOBAHNE S3BIKOBON M UUTATEIBCKOH KyJIbTYPhI KaK CPEICTBA B3aMMOCHCTBUS MEXIY JIFObMH U TO3HAHUS MUPA;

NOHMMaHKE Creu(UKNA OHONOTHMHM KaKk HayKH, OCO3HaHHA €€ poiau B (POPMHPOBAHMM PAlMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JAaHHWU IIEIOCTHOTO
IPE/ICTaBICHUS 00 OKpYXXAIOIIeM MHpE KaK O €IMHCTBE NPHUPOJBI, YeIOBeKa M OOIIEecTBAa, B MO3HAHWM HPUPOJHBIX 3aKOHOMEPHOCTEH ¥ pEIIeHUH NpoOieM
COXpaHEHUs MPUPOJHOTO PABHOBECHSI;

METAITPEAMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIE pe3yIbTaThl OCBOCHUS MIPOTPaMMBbI CPEAHEro 001Iero 00pa3oBaHusl TOKHBI OTPaXKaTh:

OBnaseHne yHUBEpCaIbHBIMU YUeOHBIMH MO3HABATEIBHBIMY JCHCTBUSMU:

1) 6a30BbIC IOTUYECKHE JCHCTBUS:

CaMOCTOSITEIBHO (POPMYIHPOBATH U aKTYAIN3UPOBATh IPOOJIEMy, pacCMaTPUBaTh €€ BCECTOPOHHE;

WCTIONB30BaTh MPH OCBOCHUM 3HAHUH MPUEMBI JIOTHUECKOTO MBIIIJICHHUS (aHAIM3a, CHHTE3a, CPaBHEHUS, KiIaccupuKauy, 0000IeHNs ), paCKPBIBATh CMBICI
OMOJIOTHYECKUX TIOHATHH (BBIACISATH UX XapakTepHbIC MPU3HAKH, YCTAHABIUBATD CBSI3U C APYTHUMH TOHITHSMHU);

OIIPENEISATh e ACSTEILHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPHH MX TOCTHXKEHUSI, COOTHOCUTH PE3YJIbTaThI ISITELHOCTH C ITOCTABICHHBIMH LEISIMHU;

WCTIONBb30BaTh OMOJIOTUYECKUE MTOHATHS U1l 00bSICHEHUS (PaKTOB U SABJICHUHN KUBOW TIPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXKIEHHS (MHAYKTHBHBIC, NEIyKTHBHBIC, IO aHAJIOTWH), BBIIBISATH 3aKOHOMEPHOCTH M TNPOTHUBOPEUYHUS] B paccMaTpUBaeMbIX
SIBIICHUSIX, (DOPMYJIMPOBATH BHIBOJBI U 3aKITIOUCHHS;

MPUMEHSTh CXEMHO-MOJIETIbHBIC CPEJICTBA LIS TPEICTABICHUS CYNIECTBEHHBIX CBSI3€H M OTHOIICHWH B M3y4aeMbIX OMOJOrMYECKHX OOBEKTaX, a TaKKe
MPOTHBOPEYHH Pa3HOTO POJIa, BEISIBICHHBIX B PA3IMYHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

2) 6a30BBIC HUCCIICI0BATEIILCKUAE JACHCTBUS:

BJIaJIeTh HaBBIKAMU YYeOHO-MCCIIEIOBATENBCKOM M TPOEKTHOW JICSITEIbHOCTH, HaBBIKAMU pa3pelieHus Mpo0JieM, CIIOCOOHOCTBIO M TOTOBHOCTBHIO K
CaMOCTOSITEIBHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aj1ay, IPUMEHEHUIO Pa3IMYHBIX METOJIOB [TO3HAHMUS,

WCTIONBb30BaTh Pas3iMyHbIe BUJABI JCATEILHOCTH MO TOJNyYEHHWIO HOBOTO 3HAHUS, €ro WHTEpHpeTalyH, MpeoOpa3oBaHUI0O M MPUMEHEHUIO B Y4eOHBIX
CUTYyallUsiX, B TOM YHCIIE TIPU CO3JaHUH YUEOHBIX U COLUAILHBIX IPOCKTOB,

(hopMHpOBaTH HAYYHBIM THIT MBIIICHHS, BJIIETh HAYYHOH TEPMHUHOIOTHEH, KIFOUEBBIMHU MOHATUSIMHA U METOJIAMH;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTENbHON IESTEIbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBIISITH IPUYMHHO-CIIEICTBEHHBIC CBA3H M aKTYaJIM3UPOBATh 3a/1a4y, BBIABUIaTh TUIIOTE3y €€ pelleHHs, HAXOAUTh apryMEHTHI JJIs JOKa3aTeJIbCTBa CBOMX
YTBEP)KICHUH, 3aJaBaTh apaMeTpbl U KPUTEPUH PELICHUS;

aHAJM3UPOBATh IOJYUYCHHBIE B XOJE€ PELICHHS 3aJaud pe3yJbTaThl, KDUTHYECKH OLEHHWBATh MX JIOCTOBEPHOCTb, MPOTHO3MPOBATH M3MEHEHHE B HOBBIX
YCIIOBHSIX;

3) pabota c unpopmanmei:
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OPHECHTHPOBATLCS B PA3IMYHBIX HCTOYHHKAX WHPOpPMAIUH (TEKCTe y4eOHOrO MOCOOWs, HAYYHO-IIOMYJSIPHOW JUTeparype, OMONOTHUECKUX CIOBapsix M
CTIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B UHTEepHETE), aHATM3UPOBATh HHPOPMAIIUIO Pa3IMYHBIX BUAOB M (GOPM Tpe/ICTABICHNS, KPUTUICCKH OIICHUBATH €&
JOCTOBEPHOCTh M HEMPOTUBOPECYHBOCTD;

(hopMyITpOBaTh 3aMPOCHl ¥ MIPUMEHATH Pa3IMYHbIE METOABI IIPH MOUCKE M 0TOOpe OMOIOrHYecKor MHPOpMauy, HeOOXOJUMON TSI BBITTIOJTHEHUST YIeOHBIX
3ajau;

nproOpeTaTh ONBIT HCIOIB30BaHUS HHOOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTH, COBEPILICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCIOJIB30BaHUS Pa3IHYHBIX
MOUCKOBBIX CHCTEM;

OBHaZ[CHI/IC YHUBEPCAIbHBIMH KOMMYHHUKATHUBHBIMU IleﬁCTBHSIMH:

1) obwenwue:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BceX c(epax >KM3HU, aKTHMBHO YYacTBOBaTh B JHAJIOTe MM AMCKYCCHH TIO CYIIECTBY OOCYKIaeMOi TeMbl (yMEHHE
3agaBaThb BOIIPOCHI, BBICKA3bIBATH CYXJACHUA OTHOCHUTCIIBHO BBIITOJIHCHHUA HpeanaraeMoﬁ 3aa4y, YYUTbIBATb HMHTCPCCHI U COIJIACOBAHHOCTDH HO3HHHI>'I APpyrux
YYaCTHHUKOB JUAJIOTa WIH JUCKYCCHUH);

pacrio3HaBaTb HeBep6aHBHBIe cpeacrBa O6].[ICHI/I$[, MMOHUMATh 3HAUYCHUEC COIMAJIBHBIX 3HAKOB, MMPEAITIOCHIIOK BO3SHUKHOBCHUSA KOH(bHI/IKTHI)IX CHTyaHHﬁ, YMEThH
CMSIT4aTh KOHQIUKTHI U BECTH [IEPErOBOPHI;

2) COBMECTHAs ICATEIBHOCTb:

MOHUMATh W WCIOJIb30BaTh TMPEUMYIECTBA KOMAHIHOW M WHIMBUAYAIbHOW paboOTBl MpH pelleHHnH OWOJOTHYECKOH MpoOieMbl, OO0OCHOBBIBATH
HEOOXOIMMOCTh MPUMEHEHHSI TPYMIOBBIX (POPM B3aUMOJICHCTBUS MIPH PEIICHUH YUeOHOM 3a1au;

OgnasieHue yHUBEPCaIbHBIMHU PETYIATUBHBIMU JEHCTBUAMU:

1) camoopranuzanus:

HUCII0JIB30BaTh 6HOJ’IOFI/I‘IGCKI/IG 3HaAHUA JJIA BBISABJICHUSA HpO6HeM " UX pCUICHUA B )KU3HCHHBIX U yT-ICGHBIX CUTyalusx;

BBI6I/IpaTB Ha OCHOBC 6I/IOHOFI/IT-ICCKI/IX 3HAHUN LEJICBBIC 1 CMBICJIOBBIC YCTAHOBKH B CBOUX I[efICTBHSIX 1 MMOCTYNKAaX IO OTHOUICHUIO K JKUBOM IIpupoac, CBoeMy
3/I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATCIIBHO OCYIIECTBJIATH MMO3HABATCIIbHYIO ACATCIIbHOCTD, BhIABJIATH HpOGHeMBI, CTaBUTh U Q)OpMy.HI/IpOBaTB cOOCTBEHHEIE 3a1a44 B 06pa3013aTenLH0171
ACATCIIBHOCTH U )KU3HCHHBIX CUTYyaAlUAX;

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHTYyallUsIM, BHOCUTb KOPPEKTHUBHI B AEATEIILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB LIEIISIM;

BJIaJIeTh HAaBBIKAMHU II03HABATEIbHOW peiieKcHM KaKk OCO3HAHMS COBEPLIAEMBIX JIEHCTBUH M MBICIMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUI,
WCTIONB30BaTh MPUEMBI pedIeKCUH IJ1s1 OLICHKH CUTYalluH, BEIOOpa BEPHOTO PELICHUS;

3) npunsATHE cedS U IPYTUX:

MPUHUMATE ce0sl, MOHUMAas CBOU HEJJOCTATKU M JOCTOMHCTBA;

MPUHUMATH MOTUBBI U @pTYMEHTBI APYTUX MIPHU aHAIHU3E PE3YIbTATOB ACSITEIHHOCTH,

NNPEAMETHBIE PE3YJIbTATHI
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[IpenmerHsbIe pe3ynbTaTsl ocBoeHus mporpaMmbl COO mo Ornonorny Ha 6a30BOM YPOBHE BKITIOUAIOT crieliupudecKue st yaeOHoro npeamera «broiorusy HaydHbIE
3HAHMUS, YMEHHUS U CIIOCOOBI IEHCTBUH IO OCBOEHHMIO, MHTEPIpPETALMM M NPeoOpa30OBaHUIO 3HAHUI, BUABI NESTEIBHOCTU IO IIOJyYCHHIO HOBOIO 3HAHUS H
IIPUMEHEHUIO 3HAHUH B Pa3JIMYHBIX Y4EOHBIX CUTYyallUsX, a TakKe B peaJbHBIX >KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Ouosorueid. B mporpamme mpeaMerHble
pe3ysabTaThl IPEACTaBICHBI 110 roJaM 00yUYeHusI.

[IpenmeTHBIE pe3ynbTaTH OCBOEHUS yueOHOTo npenmMeTa «bruomorus» B 11 kacce JOMMKHBI OTPaXarth:

c(OpPMHUPOBAHHOCTH 3HAHWI O MECTe M POJIM OMOJIOTMH B CUCTEME HAYYHOTO 3HAHWS €CTECTBEHHBIX HAyK, B ()OPMHPOBAHHHM COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTHHBI MHpa M HAay4dHOI'O MHUPOBO33PEHHs, O BKJaJle POCCHHCKUX W 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHUE OMONOTHH, (PYHKIMOHAIHHOM
T'paMOTHOCTH 4Y€JIOBCKA JI PCIICHHUS )KU3HCHHBIX 3a1a4,

YMEHHUE PacKpbIBaTh CO/ICpPKaHUE OMOJIOTHUECKIX TEPMHHOB U MOHSTHIA: KU3Hb, KJIETKa, OPraHu3M, MeTabonn3M (0OMEH BElIeCTB U MpEeBpallcHUue SHEPTUH ),
rOMeOcTa3 (CaMOperyJsiius), YpOBHEBas OpPraHW3alMs KUBBIX CHUCTEM, CAMOBOCIPOU3BEACHUE (PEMpOMyKIHs), HACIEACTBEHHOCTh, M3MEHYHBOCTH, POCT H
pa3BUTHE;

yMEHHUE U3narath OMOJOrHYecKre TeopHH (KJIETOYHAs, XpPOMOCOMHAs!, MyTallMOHHAs!, IEHTpaJibHasl IoTMa MOJIEKYIISIpHOM Ouonorun), 3akoHsl (I'. Menngens,
T. Moprana, H. 1. BaBunoBa) u y4eHus (0 LEHTpax MHOTrooOpasusi U MPOHCXOXKICHHS KyNbTypHbIX pacteHuii H. WM. BaBuioBa), ompenensiTe TpaHULBI HX
IMIPUMCHHUMOCTH K )KUBBIM CUCTCMAM;

YMCHUC BJIAACTb METOAAMU HAYYHOI'O IMO3HAHU B 6I/IOHOI‘I/II/I§ H216J]IO)Z[€HI/I€ 1 OIMMMCAaHMUC KUBBIX CUCTEM, ITPOLECCOB U ﬂBHCHHﬁ, opranusanusa U IMpoBCACHUEC
6I/IOHOI‘I/I‘-I€CKOI‘O OKCIICPUMCEHTA, BBIABUKCHUC T'HIIOTE3bI, BBIABICHUC 3aBUCUMOCTH MCXKIY HCCIICAYCMBIMU BCJIMUWMHAMU, O6’b$1CHCHI/IC IMMOJIYYCHHLIX PE3YyJILTATOB,
HCIIOJIb30BaAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB, YMCHHUEC I€JIaTh BBIBOJbI HA OCHOBAHWHU IOJIYUCHHBIX PE3YJIbLTATOB,

YMEHHUE BLIACIATL CYHICCTBCHHBIC NPU3HAKHW BUPYCOB, KJIIETOK IMPOKAPUOT U I3YKAPUOT, OJHOKJICTOYHBIX W MHOI'OKJICTOYHBIX OPraHM3MOB, 0COOEHHOCTH
MpoIeccOoB: OOMEHa BEIIECTB M TPEBPAICHUS] SHEPTUU B KIETKe, (POTOCHHTE3a, IIACTUYECKOT0 M JHEPreTHYecKoro oOMeHa, XeMOCHHTE3a, MUTO3a, Meiio3a,
OTIJIOJTOTBOPEHHUS, Pa3MHOXKEHHUS, HHIUBUAYAIBHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3);

YMEHHE pelaTh dIIEMEHTapHbIE T'eHETHYECKHE 3aJadydl Ha MOHO- W JIUTMOPUIHOE CKpEIIMBaHKE, CIEIUIEHHOE HACleJIOBaHUE, COCTAaBIISATh CXEMBI
MOHOFI/I6pI/IIlHOFO CKpe€IIMBaHWA I MPEACKAa3aHUA HACJICOBAaHW IIPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOHATH 1a00paTOpHBIE U MTPAKTHIECKUE padOoThI, COOIOAATh IPaBHila pU paboTe ¢ Y4eOHBIM U TJaOOpaTOPHBIM 000PYAOBaHHEM;

YMEHHE CO3[aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHMs, 0000IIas OMOIOTHYECKYI0 MH(POPMAIUIO0 W3 HECKOJIBKMX HCTOYHHKOB, I'PAMOTHO
WCTIONIb30BaTh MOHATHHHBIN anmapaTt OHOIOTHH.
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[IpeameTHbIE pe3yabTaThl OCBOCHUS YUSOHOTO MpeaMera «buonorus» B 12 Kilacce JODKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWI O MECTe M POJIM OMOJIOTUM B CUCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX HayK, B (DOPMHPOBAHUM COBPEMEHHOU €CTECTBEHHO-
HAYYHOW KapTHHBI MHpa W HAy4YHOTO MHPOBO33PEHHS, O BKIAJC POCCHHUCKUX M 3apyOCIKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (QYHKIHOHATHHOM
TPaMOTHOCTH YeJIOBEKa JUTS PENICHHUS JKU3HEHHBIX 32]1a4;

YMEHHUE PacKPBIBATH COJAEPKAHUE OMOJOTMYECKUX TEPMHUHOB ¥ MOHATHIA: BUA, HOMYJISIHS, TeHODOH I, SBOIOIHMS, ABUKYIIHE CUIBI ((DaKTOPHI) SBOJIOIUH,
MPUCTIOCOOIEHHOCTh OPTaHU3MOB, BHI000pa30BaHKe, OKOJOTHYECKHe (DAKTOPBI, JKOCHUCTEMa, MPOAYICHTHI, KOHCYMEHTBI, PEAYIEHTBI, IEMH MUTAHUA,
AKOJIOTHYECKas MpamMuia, OMoreoneHos, onocdepa;

YMEHHUE WU3J1araTh OHOJIOTHYECKHE TeopuH (3BoNONMOHHas Teopuss Y. JlapBuHa, CHHTETHYECKAash TEOpPHUS DSBOJIIOIMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoaprieBoro cxonctsa K. M. Bapa, uepenoBanus riaBHBIX HampaeiieHud u nytedi ssomonmu A. H. Cesepuosa, yuenus o ouocdepe B. 1. Bepnaackoro),
OIpPEACIATL I'PaHUIbl UX IIPUMEHUMOCTHU K )KMBBIM CUCTCMAM,

YMCHUC BBIACIATH CYHMICCTBECHHLIC IIPU3HAKKU CTPOCHUA 6I/IOJ'IOFI/I‘-I€CKI/IX O6T>CKTOB: BUI0B, HOHyH)IHPIﬁ, IpoAYyLUCHTOB, KOHCYMCHTOB, PCAYLICHTOB,
OMOTEOIICHO30B U 3KOCUCTEM, OCOOCHHOCTH IIPOIICCCOB: HACJICICTBEHHOW H3MEHYHMBOCTH, C€CTECTBEHHOIO OTOOpa, BHI000pPa30BaHUS, MPUCIIOCOOIICHHOCTH
OpPTraHU3MOB, IEHCTBUS SKOIOTHIESCKUX (DaKTOPOB Ha OPTaHU3MEI, TEPEHOCA BEIIECTB M MTOTOKA YHEPTUH B SKOCHCTEMAX, aHTPOIIOTEHHBIX N3MEHEHUH B 9KOCHCTEMAX
CBOEH MECTHOCTH, KPyrOBOPOTA BEIIECTB U OHOT€OXUMHUYECCKHX IIUKIOB B Onochepe;

YMCHUC NPUMCHATH IMOJTYUCHHBIC 3HAHUA IJI O6’I)SICHCHI/I$[ 6I/IOJ'IOFI/I‘IGCKI/IX IMpouecCoB u SIBJ'IGHI/II‘/'I, JJId IPUHATHS TPaKTUYCCKUX pCIHCHI/Iﬁ B HOBCCZ[HGBHOﬁ
JKHM3HM C HENTBbI0 0OecreueHnsT 0e30MacHOCTH CBOETO 370POBBS M 37I0POBBS OKPY)KAIOUIMX JIIOZEH, COOIIOMEHHMS HOPM I'DAMOTHOTO TMOBEACHHS B OKPYKAroIIeH
MIPUPOJIHOM Cpejie, MOHMMaHNE HEOOXOIUMOCTH UCTIOIb30BaHMUS JOCTH)KEHUH COBPEMEHHOM OHOJIOTHY JUIS PAllMOHAILHOTO MTPUPOIOTIOIb30BAHUS;

YMEHHE pelaTh dIeEMEHTapHbIe ONOJOTHYECKHE 3a/1a4H, COCTABIIATh CXEMBI TIEPEHOCA BEIECTB U SHEPTHH B 9KOCHCTEMaX (IEMH TTMTAHMS);

YMEHHE BBITOHATH 1a00paTOpHBIE U MTPAKTHIECKUE padoThI, COOIIOIATh MIPaBHila MpU paboTe ¢ y4eOHBIM U TaOOpaTOPHBIM 000PYAOBaHHEM;

Kaneﬂuapﬂo-TeMaaneCKoe MOYPO4YHO€ NJIAHUPOBAHUE

11 kaacc
Homep u Tema ypoka Konn | OcHoBHBIE BHBI 1S TEJILHOCTH DJIeKTpoHHBbIE (U (poBLIE) aara
4YecTB | o0ydaromuxcs oOpa3oBaTejbHbIE pecypchl
0 ILnan dakr
4ac0B
Buonorus kak Hayka 24
1 | buonorus B cucreme Hayk 1 PackpriBaTh copepxaHie TEPMUHOB H [[bubmuorexa LIOK 7.09
MOHSTUI: HAYYHOE MUPOBO33PEHUE, https://m.eds00.1ru/863e6122
HayyHas KapTUHa MHpa, HAyYHBIA METOJI, https://m.edsoo.ru/863e632a]]
2 | MeTobI TO3HAHMS )KUBOU TIPHPOIHI. 1 TUTIOTE3a, TEOPHsI, METOIBI UCCIICIOBAHUSI. [[bubmmoTreka [IOK 14.09
[IpakTuueckas pabora Ne 1 XapakTepHu30BaTh OMOJIOTHIO KaK HAYKy, ee | https://m.edsoo.ru/863e¢6122]]
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MECTO U POJIb CPEJIU APYTUX €CTECTBEHHBIX
Hayk. [lepeuncnsaTs pas3nessl OMOIOruy B
COOTBETCTBHE

¢ oobekTamu u3ydenus. HazpiBath
Ba)KHEHIIINE OTpaciIy OMOIOTUYECKUX
3HAaHUH U 337144, CTOSIIIHE TIepes
ounonorueit XXI B. XapakTepu3zoBaTh
OCHOBHBIE METOJIBI

MIO3HAHUSI XKUBOH MPUPOBI: HAOIIOACHUE,
9KCIIEPUMEHT, ONMCaHNE, U3MEPEHHE,
KJIACCU(HUKAIIUS, MOJICIUPOBAHHE,
cTaTHCTUYecKast 00paboTKa NaHHBIX.

7KuBble cucTeMbl U UX OpraHuzanus 14

OpPraHUYeCKUX COeANHEHH;
KJIacCU(HUIMPOBATH UX MO CTPOSHHIO
(rmoOynsipHbIe ¥ GUOPWILISIpHBIE OENTKN),

https://m.eds00.ru/863e6b72

3 | buonorudeckue CUCTEMBI, TPOLIECCH U PackpriBaTh coaepxaHie TEPMUHOB U Bubmuoreka [HOK 21.09
ux u3ydyenue. CoiicTBa OMOCHUCTEM U UX MOHATHI: cCUcTeMa, OMOJIOTHYEeCKast https://m.edsoo.ru/863e6564
pasHooOpazue CHCTEMa, BJIEMEHTBI CUCTEMBI, CTPYKTypa
OrocucTeMbl, CBOMCTBA KUBBIX CUCTEM,
00MEH BEelIECTB, Pa3MHOXKEHHE, POCT,
pas3BUTHE, HACIIEACTBEHHOCTD,
W3MEHYUBOCTb, Pa3IpaKUMOCTB,
SHEPro3aBHUCUMOCTh, YPOBHU OpraHU3aI[IH
Ku3HH (Onocucrem).
XMMHYECKHUIl COCTAaB U CTPOeHHE KJIeTKH 84
4 | XUMHYECKHI COCTaB KIETKH. PackpriBaTh copepxaHie TEPMUHOB U Bbubmuorexa [JOK 28.09
XUMHUUECKHUE 3JIEMEHTBIOMAKPO3JIEMEHThI MOHSTHH: JIEMEHTHI-OMOT€HBI, https://m.edsoo.ru/863e674¢
¥ MUKpO3JIEMEHTHL. Bosia 1 MUHEpasbHbIE MaKpO3JIEMEHTBI, MUKPOJIEMEHTHI;
COJH MUHEpaJIbHbIE BENIeCTBa, MOJIEKYIIa
BOJIbI KaK JIMIIOJb, BOJIOPOJHBIE CBS3H;
ruapoduIbHbIE U THAPO(OOHBIE BelecTBa.
5 | benku. CocTaB u cTpoeHUE OEITKOB XapakTepu30oBaTh OCJIKH KaK Kiace bubnuoreka IIOK 5.10
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MIEPEYUCIIATh U XapaKTePU30BaTh
(GyHKIIH OEKOB

6 | depMeHTH — OMOIOTHYECKHE PackpriBath copepxaHue TEPMUHOB U bubmmoreka [IOK 12.10
karanu3aTtopsl. JlJaboparopHas padborta Ne MOHATUHN: ()EPMEHTBI, aKTUBHBIN IICHTD, https://m.eds00.1ru/863e6b72
1 «3yueHue KaTaTMTHICCKOM cyOcTpatHas criequ(UIHOCTS,
aKTHBHOCTH (DEpMEHTOB (Ha IIpuUMeEpe Ko(epMeHTHI, OEIKHU-aKTHBATOPHI M OCTTKH-
aMUITa3bl WA KaTalasbl WHTHOUTOPEI.
Yka3bIBaTh OTIIHYUS (PEPMEHTOB
OT HEOPTaHWYECKUX KaTaIH3aTOPOB.
7 | KontposabHas 3a 1 yeTBepTh PackprIBaTh conepxaHle TEPMHHOB U bubnmorexa [IOK 19.10
MOHATHI: YTIE€BOIbI, MOHOCAXAPHU/IBI, https://m.edso00.ru/863e6870
Jcaxapyibl, IONHCaXapubl, TIII0K03a,
pubo3a, nezokcuprbo3a, caxaposa,
JIAKTO3a, MAThTO3a, IIEJUTI0II03a
(kneTyarka), KpaxMai, TJIUKOTEH; JINITUIBI,
TPUTIHIEPUABI (KUPHL, Macla),
(dhochoaumHIBI, CTEPOUTHL
8 | Yrnesoas!. Jlununer Hyknennossie XapakTepru3upoBaTh HyKJIEHHOBBIE Bbubmuorexa [JOK 26.10
KHUCIOTEL. ATD KHCJIOTBI KaK XUMHUYECKUE COEUHEHUS U https://m.edsoo.ru/863e6d5¢c
HOCHTEH HACJIEICTBEHHON HH(OpMAaIINH.
OTmevaTh 0COOEHHOCTH CTPOSHHS MOJIEKYII
nyxienHoBbIX kucnot (JJHK, PHK) u AT®.
9 | Hcropus u MeTobl U3y4EeHUS KIETKH. PackpriBath coaepxaHie TEPMUHOB U Bbubmuorexa [JOK 9.11
Knerounas Teopust TOHATUN: KJIETKA, [TUTOJIOTHS; https://m.edsoo.ru/863e6e88
PacKphIBaTh COIep KaHNE TIOJIOKESHUN
KIJIETOYHOU TEOPHH.
1 | KieTka kak neioctHas KuBasi CUCTEMA. PackpeiBath cosepxkaHue TEPMUHOB U bubmuoreka LIOK 16.11
0 | Merons! n3y4eHuns KIeTKu. TUITBI KJIETOK. MOHATHHN: KIJIETKH (3yKapuoTHIecKas, https://m.edsoo.ru/863e6e88

MIPOKapUOTHUYECKAs ), TNIa3MaTuIecKas
MeMOpaHa (IJ1a3mMaieMMa), TITHKOKAIHUKC,
TPAHCIIOPT BEMIECTB (TTACCUBHBIN,
aKTHBHEIN), 3HI01MTO3 ((haronuTos,
MUHOLIMTO3), IK30LIMTO3, KIETOYHAsI CTEHKA,
HYKIICOU/I.
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1 | Crpoenue syKaprOTHYECKON PackpriBaTh copepxaHue TEPMUHOB U bubmmoreka [IOK 23.11
1 | xnerku.JlaboparopHuas padora No 2 MTOHATHI: ITUTOIIa3Ma, OPTaHOWIEI, https://m.edso0.ru/863e6ff0
«3ydeHne cTpoeHHUs KIETOK PaCTCHU, sunomiazmarudeckas ceth (JI1C), anmapar | https://m.edsoo.ru/863e716¢
JKUBOTHBIX, TPUOOB U OaKTepHid moj I"onba7KuM, TM30COMBI, BaKyOJIb,
MHKPOCKOIIOM Ha F'OTOBBIX MHUTOXOHJIPUH, IUTACTHUIBI (XJIOPOIIIACTHI,
MUKpOTIpenaparax u ux OMHCaHHe» XPOMOILIACTHI, JISHKOILIACTHI), PUOOCOMBI,
MHUKPOTPYOOUKH, KJICTOUHBIN LIEHTP
(meHTpocoMa), pEeCHUYKH,
JKT'YTUKH, BKJIIOYCHUS, AP0, SACpHAs
000JI04Ka, KapuoIlIa3Ma, XPOMATHH,
SAPBIIIKO, XPOMOCOMBI.
KuszHenesATeIbHOCTH KJIETKH 64.
1 | OOMeH BemecTB WK MeTaboIn3M. THIIBL PackpriBaTh coaepxaHie TEPMUHOB U Bubmuoreka [HOK 30.11
2 | oOMeHa BelecTB: aBTOTPO(HBINH U MOHATHN: 0OMEH BeIIeCTB U mpeBparienne | https://m.edsoo.ru/863e766¢
reTepoTpOodHEI . sHepruu (MeTaboIn3M),
ACCHMMJIALIS, TUTACTHYECKUN OOMEH,
JUCCUMUWIISILINSL, SHEPreTUIECKUI OOMEH,
¢dotocunTes, hoTomu3,
dochopuupoBanue, NEPEHOCUUK
MIPOTOHOB, XEMOCHHTES.
1 | ®orocunTe3. XeMOCHUHTE3 PackprIBaTh coaepxaHue TEPMHHOB U bubnuoreka LJOK 7.12
3 MOHATUN: OOMEH BEILIECTB U PEBPAIICHUE https://m.edso00.ru/863e7¢98
SHepruu (MeTaboIn3M),
ACCHMMJIALIUS, TUTACTHYECKUN OOMEH,
JIUCCUMUIISITIHSL, DHEPTeTHIECKHI OOMEH,
¢dotocunres, HoToM3,
(dochopuupoBanue, NEPEHOCUUK
MIPOTOHOB, XEMOCHHTES.
1 | DHepreTuyeckuii OOMEH B KIIETKE. PackprIBaTh coaepxaHue TEPMUHOB U Bbubmuorexa LHOK 14.12
4 | Peakius MaTOYHOI'O CHHTE3A. MOHSATHN: YJHEPTeTUIECCKUI 0OMEH, https://m.edsoo.ru/863¢e7aae
I'enernyeckas nadopmarus u JJHK. TJIMKOJIA3, MOJIOYHOKHUCIIOE OpOXKeHue,
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CIHPTOBOE OpOKeHHE, OMOJIOrHYecKOe
OKHCIIEHHE, KJIETOYHOE JIbIXaHue,
pubocoMa, TIeHTpaabHas J0TMa,
MOJICKYJISIpHAsi OMOJIOTHSL.

(S

KountpoJasnas padora 3a 1 noaxyroaue

PackpeiBath conepikaHue TEPMHUHOB U
MTOHATHI: KJICTOYHBIN UK, HHTEpdasa,
peAyIUIMKAIINS, XPOMOCOMA, KApPUOTHIL,
TaIluIOUIHBIN, TUIIIOUIHBIM XPOMOCOMHBIN
Ha0Op, XPOMATHIBI; MUTO3 €T0 CTaTUH:
npogasa, meradasa, anadasa, Tenodasa.

bu6nmoreka [JOK
https://m.edsoo.ru/863e7dc4

21.12

—

JKu3HeHHBIN UK KIETKH. JleneHue

6 | xierku. Muro3. JlJaboparopHas padora Ne
3 «HabmroaeHne MATO3a B KIETKaxX
KOHYHKA KOPEIKa JIyKa Ha TOTOBBIX
MUKpoIIpenapaTax» buocunres Oenka.
Peaknuys MaTpu4HOrO CUHTE3A

PackpbiBath conep:xaHue TEPMUHOB U
MMOHATHUMN: T€H, TCHETHYCCKUI KO/,
MaTpUYHbIA CUHTE3, TPAHCKPUIILIUA,
TPaHCIAIUS, KOJOH, aHTUKOOH, pudocoMma,
LEHTpaJIbHASI TOTMa, MOJICKYJISIpHAS
ouostorus. ONMUCHIBaTh ATAIlbI Pealln3alluu
HACJIEJICTBEHHOIN HH(OPMAITNHU B KIIETKE.
CpaBHHBaTh pPEaKIIUN MATPUIHOTO CUHTE3a
mouiekyst PHK u Genka B kietke

Bu6nmoreka [JOK
https://m.edsoo.ru/863e796¢

28.12

[S=Y

Tpancnsims — OHocUHTE3 OenKa. DTarbl
7 | TpaHCISAIMU.

Onpenensars cBOCTBa TEHETHYECKOT0 KOJIa
(TpUIIIETHOCTH, OHO3HAYHOCTD,
BBIPOXKJEHHOCTh, YHUBEPCAIIBHOCTD,
HETIEPEKPHIBAEMOCTh, HEMPEPHIBHOCTB).

bubmmoreka LIOK
https://m.edsoo.ru/863e796¢

11.01

[S=Y

Hexserounsie popMbl )KH3HU — BUPYCEHI

PackpbIBaTh copepikaHie TEPMUHOB U
MIOHSITHIA: BUPYC, BUPYCOJIOTHSI, KATICH]I,
Oaxtepuodar, BUpyC HIMMYyHOIeUIUTA
yenoBeka (B11Y), oHKOreHHbIE BUPYCHI.
XapakTepHu3oBaTh BUPYCHI KaKk
HEKJIETOUHYIO POpMY KHU3HH; 0COOEHHOCTH
CTPOCHUS U

KHU3HEJIESITEIbHOCTU BUPYCOB.

bubmmoreka IIOK
https://m.edso00.ru/863e81b6

https://m.edsoo.ru/863e831¢e

18.01

PasmHoxeHue u HHAUBUAYAJBHOEC PAa3BUTHE OpFaHI/I3MOB5'{
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1 | KneTouHsIil UK MK )KU3HSHHBIHA [TUKIT PackpriBath cojiepkaHie TEPMUHOB U bubnmuoreka [IOK 25.01
9 | knetkw .[enenne kneTknu- Muto3. Ctagun MTOHATHI: pa3MHOKECHHE, KJIOH, ITOJIOBEIE https://m.edsoo.ru/863e81b6
muTo3a. [Iporpammupyemast rudens KIJICTKH (TaMETHI), https://m.edsoo.ru/863e831¢
KJICTKH- arornTo3. SIMIIEKIIETKA, CIIEPMAaTO30H, 3UT0Ta,
JIeJICHUE HaJIBOe, TOYKOBAHUE,
CHIOpYJISIHS, (pparMeHTaIus, BEereTaTuBHOE
Pa3MHOXEHHUE, CEMEHHOE Pa3MHOXKECHHE,
OTBUICHUE, IBOWHOE OILIOI0TBOPEHUE,
TMTOJIOBBIE JKETIe3bl, CEMCHHUKH, THIHUKH,
OTLTOIOTBOPEHHE (HapyKHOE,
BHYTpPEHHEE).
2 | @opMBbI pa3MHOKEHUS OPraHU3MOB: PackpeiBatTh conepxaHue TEPMUHOB U Bubmuorexa [JOK 1.02
0 | 6ecnomoe u monoBoe. Meiio3. Ctaguun MOHATHN: MEI03, KOHBIOTAINS XPOMOCOM, https://m.edsoo.ru/863e7f4a
Metio3a. MEePeKpECT (KPOCCUHTOBEP) XPOMOCOM,
rameThl.
XapaxTepru30BaTh MEH03 Kak CIocoo
KJIETOYHOTO JCTICHHSI; OMUCHIBATh MEWO03 TI0
CTa/IusIM; CPAaBHHUBAThH CTAJIMU MEHO03a U
MHUTO34.
2 | 'amerorenes- npoiecc 00pa3oBaHus U PackpeiBath conepxaHue TEpMUHOB U bubnuoreka [IOK 8.02
1 | pa3BUTHE MOJIOBBIX KIETOK. Y KUBOTHBIX. MOHATHI: TAMETOT€HES, CIIEPMATOIEHES, https://m.edsoo.ru/863e81b6
OmnonotBopenue.llaprenorenes. 00TeHe3, CIIEPMAaTO30U]], aKpOCOMa,
JlaGoparophas padota Ne 4 «/3yuenue SAWLIEKIIETKA, TOJIAPHBIE TEIbIIA.
CTPOCHUSI MTOJIOBBIX KJIIETOK Ha FOTOBBIX XapakTepru3oBaTh 0COOCHHOCTH
MUKpOTIperapaTax» raMeTOTreHe3a y JKUBOTHBIX U €T0 CTaJlUH;
MTOJIOBBIE KJIETKH KUBOTHBIX U OMTUCHIBATH
MPOIIECC UX Pa3BUTHSL.
2 | InouBuayanbHOE pa3BUTHE OPraHU3MOB PackprIBaTh coaepxaHie TEPMUHOB U Bbubmuorexa LHOK 15.02
2 | (oHTOTEHE3).OMOPHUOHATFHOE Pa3BUTHE MOHATHN: OHTOTEHE3, IMOpUOTeHe3, 3uroTa, | https://m.edsoo.ru/863e8436
(ambpuorenes).Poct u pa3BuTne Jpo0JieHue, 6J1aCTOMEPHI,
pacTeHHH. MopyJa, Oiacrtyina, 6J1acTonelns, racTpyJa,
HelpyIa, OpraHoreHe3; 3apoAbIIIeBhIE
JUCTKH: 3KTOIepMa, Me30/iepMa,
JHTOJIEpMA; TOCTIMOPHOHATLHOE PA3BUTHE:
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MPsIMOE ¥ HEMPSIMOE (JINYMHOYHOE);
MeTamopdo3, Meracropa, MEKpOCIIopa,
MBUTBIIEBOE 3€PHO, CTIEPMHUH,
3apOJIbIIIEBBINA MELIOK, TBOMHOE
OIIOIOTBOPEHHE.
HacseacTrBeHHOCTh U M3MEHYUBOCTh OPraHUu3MOB8Y
2 | I'eneruka — Hayka o HacieacTBeHHocTH | 1 PackpeiBath conep:xaHue TEpMUHOB U bubnuoreka [IOK 22.02
3 | ¥ UIBMEHYMBOCTU.UCTOPUS PA3BUTHUSA U MOHSTHHN: T€H, TeHOM, TeHOTHII, ()€HOTHTI, https://m.edso0.ru/863e8612
METO/IbI TeHETHKH. XPOMOCOMBI, aJlJIeNTbHBIE TeHHI (AJIeNn),
TOMO3HUT0Ta, TETEPO3UT0Ta, TOMUHAHTHBIN
npu3HaK (TeH), peLlEeCCUBHBIN MPU3HAK
(reH), ymcTas TUHUSA, THOPUL.
2 | 3aKOHOMEPHOCTH HACTICAOBAHMUS 1 PackpeiBath conep:xaHue TEpMUHOB U bubnuoreka [IOK 29.02
4 | mpU3HAKOB,yCcTaHOBICHHBIE [.MeHaeneM. MOHATHN: MOHOTHOPHIHOE https://m.edsoo.ru/863e8878
MonorubpuHOe CKpeIrBaHue CKpelrBaHue, ((eHOTHITHYEeCKIe TPYIIIHI,
rUOPHUI0IOTUYECKUI METO/I, YUCTHIC
JIMHUH, JOMUHUPOBAHKUE T'CHOB (TIOJIHOE,
HETOJTHOE), pacileIUIeHrue
B IIOTOMCTBE.
2 | AuruGpuaHoe cKpeuuBaHue. 3aKoH 1 PackprIBaTh conepkaHue 3aKOHA bubnuoreka LHOK 7.03
5 | He3aBHCHMOTO HACJIEIOBAHHS MTPU3HAKOB. HE3aBHCHUMOTO HACJIEJIOBAHUS TIPU3HAKOB. https://m.edsoo.ru/863e89a4
CuerieHHOE Hacjael0BaHUE MPU3HAKOB. [TpuMeHATh MAaTEMAaTHYCCKHIA PacUeT ¢
Jlaboparophas padora Ne 5 «M3y4yenue MTOMOIIIBIO METOJIa TICPEMHOKEHUS
pe3yIbTaTOB MOHOTHUOPHUTHOTO U BEPOSATHOCTEH U 3aIHCh C TIOMOIIHIO
JUTHOPUIHOTO CKPEIIUBAHUS Y (DEHOTUITNYECKHUX PAIMKAIIOB PACIICIIICHHS
Zp0o30(HITBI Ha TOTOBBIX MPU3HAKOB Y MIOTOMKOB 110 (DEHOTHITY U
MUKpOIIpenapaTax TEHOTHITY.
2 | KontpoabHasi paGota 3a 3 yeTBepTh 1 PackpriBaTh coaepxaHie TEPMUHOB H bubmorexa [JOK 14.03
6 MOHATHH: CIETNIEHHOE HACTIeI0BaHHE https://m.edsoo.ru/863e8c60
MIPU3HAKOB, PEKOMOWHAIIVSI T€HOB,
TEHETHIECKUE KAPTHI XPOMOCOM,
MOpraHu/a.
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2 | I'eneruka nona. Hacnenopanue OOBACHATD ITUTOJIOTHYECKHE OCHOBBI bu6nmoreka [JOK 21.03
7 | OpU3HAKOB, CUEIUICHHBIX C IIOJIOM XPOMOCOMHOT'0 MEXaHHU3Ma OIPeICTICHUS https://m.edsoo.ru/863e8c60
MoJIa Y Pa3JINYHBIX OPraHU3MOB,
CpaBHUBaTh 3aKOHOMEPHOCTH
HACJIEJOBaHUS TIPU3HAKOB, CIICTNICHHBIX U
HE CIICTICHHBIX CIIOJIOM. PemmaTth
TCHETUYECKHE 3a/la4M Ha HACJICIOBaHHUE
CIIETUICHHBIX C MOJIOM MTPU3HAKOB
2 | N3menunBocTh. HenacnencreeHHas PackprIBaTh coaepxaHue TEPMHHOB U bubmmorexa [IOK 4.04
8 | m3meHuuBOCTh. JlabopaTtopHas padora Ne MOHSTUI: N3BMEHYNBOCTH, HACIEACTBEHHAs: | https://m.edsoo.ru/863e8efe
6. Nzydenne MOIU(pUKAITUOHHOM W3MEHYMBOCTh, HCHACIICICTBCHHAS
W3MEHYHBOCTH, IOCTPOCHUE W3MEHYHBOCTH, MOAV(UKAIIHOHHAS
BapHUaIMOHHOTO PsiJia ¥ BApHAIIMOHHON W3MEHYMBOCTh, BAPUAIIMOHHBIN PSI/I,
KPHUBOID» BapHaHTa, BApUAIMOHHAS KPHUBas, IPU3HAK,
HOpMa peaKkIH, KOJMIECTBEHHBIE H
KaueCTBEHHBIE TPU3HAKHY.
2 | HacnencrBeHHast U3BMEHYUBOCTb. PackpeiBath conepxaHue TEPMUHOB U Bbubmuorexa [JOK 11.04
9 | BHesnepHasi HaCJIEICTBEHHOCTb U MOHATHUH: HACJIEACTBEHHAS U3MEHYNBOCTD, https://m.edsoo.ru/863e8efe
n3MeHunBoCTh.Jlabopartopras pabora Ne KOMOMHATHBHAs U3MEHYUBOCTD,
7. «AHanU3 MyTaluid y 1po30(QuiIbl Ha MyTallMOHHAS U3MEHYMBOCTh, MYTAHT,
TOTOBBIX MHKpOTIpEnapaTax» MYTalliu: TeHHBIE, XDPOMOCOMHBIE,
T€HOMHBIE; TTOJUTUIOUINS, aHESYTUTOUIHS,
MyTareHsl. XapakTepru30BaTh
HACJIE/ICTBEHHYIO U3MEHYHBOCTH;
(hopMyITUPOBATH 3aKOH TOMOJIOTUYECKUX
pAI0B
B HacjeacTBeHHOU n3MeHunBoct H. 1.
BapuioBa 1 00BSCHSTB €ro
3HAYCHME IS OMOJIOTHH U CEJICKIINU.
3 | I'eneruka genoBeka .KapuoTtum yenosexa. PackpriBaTh copepxaHie TEPMUHOB H bubmorexa [JOK 18.04
0 | OcHOBHBIE METOOBLI T€HETUKH MIOHSITUI: KapUOTHII YEIOBEKa, https://m.edso0.ru/863e8d78

IUTOTCHETHYCCKUI METO/I,
TeHEATOTHYECKUI METOJI, POIOCIIOBHEIE,
OJIM3HELIOBLIN METO/I, HACJIEICTBEHHBIE
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0oie3HH: (MOHOTCHHEIE,

C HACJIEACTBEHHOMN
IIPEIPACIIOIOKEHHOCTRIO,
XPOMOCOMHBIE), MEIMKO-TCHETHUECKOE
KOHCYJITHPOBAHHE.

CeJsiekuusi OpPraHu3MoOB, OCHOBBI OMOTEXHOJIOTUH 44

OMOWHKEHEPHHL.

OO0CyX/1aTh SKOJOTHYECKHUE U ITUUCCKHE
aCIEKThl HEKOTOPBIX UCCIICIOBAHUH B
obnacTu OMOTEXHOIOTHUH (KIIOHUPOBAHHUS,
MCKYCCTBEHHOTO OIUIOJOTBOPEHUS,
HAIpPaBJICHHOTO U3MEHEHHMSI TeHOMA U
CO3/IaHHS TPAHCTCHHBIX OPTaHU3MOB)

3 | OO6oOmieHue IO TEME 1 BBISBIIATE U CpaBHUBATH MEKIY COOOM (1] 25.04
1 | «HacnencTtBeHHOCTH M HI3MEHYHBOCTH JIOMHHAHTHBIE U PEIIECCUBHBIEC TPU3HAKU
OpPTaHU3MOB» YeloBeKa.
CocTaBnATh U aHATU3UPOBATh
POJIOCIIOBHBIE YeIOBEKa
3 | Cenexmus Kak Hayka U npouecc. Metonsr | 1 PackprIBaTh coaepxaHle TEPMHHOB U [[bubmmoreka [JOK 2.05
2 | ¥ IOCTMXKEHUS CENEKIUHU PACTCHUN U TIOHATHHN: CEeJIEKIHs, COPT, TOpoja, mraMm, | https://m.edsoo.ru/863e9214]]
»)KUBOTHBIX. OIICHKa dKCTEphepa. JIOMECTHUKAIIUS, W OJIOMallIHUBaHUE,
[EHTPHl MHOTO00Pa3Hst ¥ IPOUCXOXKICHHS
KYJBTYPHBIX PaCTEHUH U
JKUBOTHBIX, TUOPUIU3AIIHS,
WCKYCCTBEHHBIN 0TOOD.
3 | KourpoabHas paGora 3a roa 1 IIpuBOOUTH IPUMEPHI JOCTHXKEHNUN [[bubmmoreka [JOK 16.05
3 CEJICKIINH PACTEHUH M KUBOTHBIX https://m.edsoo.ru/863e9214]]
3 | buorexHonOrus Kak OTpacib 1 [lepeuncnare U XxapakTepu30BaTh [[bubnmorexa [IOK 23.05
4 | npousBojacTBa .I'eHHas UHKEHEPUSI. OCHOBHBIEMETOIBI M IOCTHIKECHHUS https://m.eds00.1u/863¢9336]]
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Kanenpapno-temarnyeckoe(roypo4yHnoe) njiaHupoOBaHue

12 knace
JJeKTpoHHLIe Jata npoBeaeHus
Ne (undposbie)
Tema ypoka XapakTepHCTHKA eTeJIbHOCTH 00yYalommuXxcs
n/n o0pa3oBaTeJbHbIE dakr
pecypcenl ILnan
IBoJIIOLUOHHAsI Ouosorust 94
DBOJIIONUS U METOMBI €€ U3yUeHUs Bubnunoteka LLOK
https://m.edsoo.ru/863ea
O3HaKOMIICHHE YYAILUXCS CO B3IJIAJaMU Ha pa3BUTHUE >KUBBIX opr| 20e
B pa3HbIE NEepUOAbI YesoBeuecKoil ucropuu. CucrtemaTu3anus 354
1 AHTUYHYIO SII0XY, CPETHUE BEKA.
Hcropus pa3Butus nNpeacTaBieHui o H Bubnunoteka LLOK
MpEeAeIOT KIIoUeBble MOHITHsI. Ha3pIBatOT yueHBIX U UX
00 3BONIOIIUU pel . yd https://m.edsoo.ru/863e9
2 BKJIaJ] B pa3BuTHe Onojiornueckoit Hayku. OOBSICHSIOT POJib
Ouosioruy B (GOPMUPOBAHUU HAYIHOTO MHUPOBO33PEHUS 570
MukposBoIIIOLUS OnuChIBalOT €CTECTBEHHO-HAYYHBIE U COITHANIBHO- Bubnunoteka LLOK
SKOHOMHYECKHUE NPEANOCHUIKA BOSHUKHOBEHUS YUEHUS https://m.edso0o.ru/863e9
3 Y. Mapuna. OOBACHSIOT Poiib OMOJIOTHH B ()OPMHUPOBAHUN cle
Hay4yHOro MUPOBO33peHust. Haxoxsat nndopmaruio B
Pa3ITUYHBIX UICTOYHUKAX.
[Nomynsiuusa kak aneMeHTapHas Bubnunoteka LIOK
e€IMHULA BUA U SBOJIIOLIHH. https://m.edsoo.ru/863e9
OnuceIBalOT HBOJIOIMOHHYIO Teoputo Y.JlapBruHa, MOHATHSA
JlabopaTtopnas padota Ne 1 N N 9¢c6
4 €CTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD, O0pBr0a 32
«CpaBHeHue BHJIOB 110 CyILIECTBOBAHME, HACIECACTBEHHAS] U3MEHYUBOCTh
MOp(}OIOTHIECKOMY KPUTEPUIO»
5 JIBmoKyIue cuitbl (JIeMEHTapHbIS XapaxTepusytoT kputepun Buga. OnucsiBaoT ocodeli Buaa mo | bubanorteka LLOK
MOP(}OIOTUYECKOMY KPUTEPUIO
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(haKkTOPBI) SBOITIOLIUN

https://m.edsoo.ru/863e9
dad

EcrecTBeHHEBII 0TOOP M €T0 POPMBI

XapakTepusyroT:

MOMYJIALIMIO KaK CTPYKTYPHYIO €IMHUILY BUAA; MOIYJIALHUIO
KaK €IMHUITY 3BOJIIOIIH.

BrISBISIOT HI3MEHYNBOCTH y 0CO0€H OAHOTO BUIa

Bubanoteka LLOK
https://m.edsoo.ru/863e9
ed0

Pe3ynbTaTel 3BOIIOLUNA:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
BHUI000pazoBanue. JlabopaTopHas
pabora Ne 2 «Onucanmue
MPUCTIOCOOJICHHOCTH OpPTraHnu3Ma 1
€€ OTHOCHTEITLHOTO XapaKTepay

OO0cyXaloT 3BONIOIMOHHYIO POJh MyTanmidi. HazeiBaroT
(haKTOPBI 3BOJTFOIIUH.

Bubnnoteka LLOK
https://m.edsoo.ru/863e9
fde

Hanpanenus u nytu
MaKpO3BOIIOLNHT

[ToaBecTu UTOT YCBOEHUSI MaTepHalia 0 JAHHOU TeMe,
OTIpeNIeNINTh IS ce0sl, KaK 3TH 3HAHHUS NPUTOAATCS B KHU3HH.

Bubnnoteka LLOK
https://m.edsoo.ru/863e9
cle

HeO6paTI/IMOCTB 9BOJIFOIIMHN

XapaKkTepu3yIoT:
NPUCIOCOOJIEHHOCTbD,
BUJIBI IaNTAIIH.
Brmonusior naboparophyto paboTsl HHAMBHAYanbHO [logsectu
YCBOCHHMS MaTepHaia 1o JaHHOH TeMe, ONpeeuTh Al cedsl, KaK
3HaHUS NPUTOJATCS B KU3HU.

KakK SaKOHOMepHLIﬁ PE3YyIabTAaT 3BOJIHOLY

Bo3HuKHOBeHME U Pa3BUTHE )KU3HU HA 3emute 9u

10

WcTopus xxn3Hu Ha 3emiie U
METO/IbI €€ U3yUEHHUS

HaspiBaroT crmocoOsl BI/I):[OO6pa30BaHI/I$I " IPUBOAUTD MIPUMCEPHI.
OnuceIBalOT MEXaHNU3M OCHOBHBIX HyTeﬁ BI/I,Z[OO6p3,30BaHI/I$I.

Bubnnoteka LIOK
https://m.edsoo.ru/863e9
cle

11

['urmoTe3sr MPOUCXOXKIEHUS KU3HA
Ha 3emie

[IpuBOAT MpUMEPHI MPOLBETAIOLINX, BBIMUPAIOIINX WIH
WCYE3HYBIINX BUI0B PACTEHUN U )KMBOTHBIX.
XapakTepu3yloT,

IIPUYKHBI IPOLBETAHUS WU BBIMUPAHUS BUJIOB; YCIOBUS

COXpPAHCHUA BUOOB.

Bubnnoteka LIOK
https://m.edsoo.ru/863ea
5a6
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12

PaszButue xu3HU Ha 3emiie o Ipam
Y TIepruoiaMm

Haxomst u CUCTCMATU3UPYIOT I/IH(bOpMaIII/IIO O KOCBCHHBIX U
IIPAMBIX T0Ka3aTCJIbCTBaxX 3BOJIFOIINU

Bubnnoteka LIOK
https://m.edsoo.ru/863ea
6be

13

OCHOBHBIE 3TAIIbI 9BOJJIIOIIMHU

PaACTUTECIIBHOI'O U JKUBOTHOI'O MHpa.

[Ipaktuueckas padora Ne 1
«/3yueHne NCKOMaeMbIX OCTATKOB
PACTEHHH U KHUBOTHBIX B
KOJUTCKIHSIX)

OnuceBaloT U AHAJIM3UPYIOT B3IJIAAblI YYCHBIX HA
IMPOUCXOKAECHNUE KU3HU

Bubnnoteka LIOK
https://m.edsoo.ru/863ea
8bc

14

CoBpeMeHHas cucrteMa
OpPraHUYeCcKOro MUpa

HaxonsT u cuctemMatn3upyoT HHQOPMAIHIO MO IPodIIeMe
IMPOUCXOXKACHUA JKU3HU.

AHanm3upyrooT u oneHnBatoT padotel C.Mumepa n A.U.
OmaprHa 1o pa3pereHno MpooIeMbl TPOUCXOKACHHS )KU3HH
Ha 3emIe.

Bubnnoteka LLOK
https://m.edsoo.ru/863ea
48e

15

DBOJIIONHS YEIOBEKa
(amTpOTIOTEHE3)

YMeHnne paboTaTh C HCIOIB30BAHUEM PAHEE U3YUEHHOTO
MarepHaia

Bubnmoteka LLOK
https://m.edsoo.ru/863ea
c2c

16

JBwxkymume cuitsl ((hakTops)
aHTpPOIIOTeHEe3a

‘VMeHue BBINOIHATH TECTOBBIC 3aJaHus. HOILBGCTI/I uTor
YCBOCHHA MaTCpuaia 1o ,I[aHHOﬁ TEME, OMPEACIUTD MJIA ce6$[,
KaK 3TU 3HAHUA IPUT'OAATCA B )KU3HU.

Bubnnoteka LIOK
https://m.edsoo.ru/863ea
da4

17

OcHOBHEBIE CTaauun 3BOJIFOIINH
YCIIOBCKA

XapakTepu3yloT Pa3BUTHE B3MIAOB YUCHBIX Ha IpoOiIeMy
aHTpororenesa. Haxoaart u cucteMaTi3upyoT WHQOPMAIHIO
M3 Pa3HBIX HCTOYHUKOB 10 TPOOIeMe MPOUCXOXKICHHS
YeJI0BeKa.

Bubnnoteka LIOK
https://m.edsoo.ru/863ea
daa

18

YemoBeueckue Pachl 1 IPUPOJHBIC
aJalTainun 94€JI0BCKa

HaspiBarot u paznuyaior
yenoBeyecknue packl. OObACHIIOT MEXaHU3MBbI (POPMHUPOBAHUS
PacoBBIX MPU3HAKOB.

Bubnnoteka LIOK
https://m.edsoo.ru/863ea
ea2

Opranu3msbl U OKpYy:Kaouias cpena Su
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19

PesepBHbrii ypok. O600IICHUE IO
Teme «BO3HUKHOBCHHE U Pa3BUTHE
KHU3HH Ha 3eMie»

OOBSCHAIOT MeXaHU3MBbl POPMUPOBAHHUS
IPU3HAKOB

PacoBBIX

https://m.edsoo.ru/863ea
ea2

20

DKOJIOoTHs KaK HaykKa

PackpbIBaloT HOHSATHE «IKOJOTHA», IPEAMET U 3a1a4H SKOJIOTHU
HayK{

https://m.edsoo.ru/863ea
ea2

21

Cpenbl 0OMTaHUS U SKOJIOTHYSCKUE
(hakTopsI

BrusBisioT: neiicTBUE MECTHBIX a0HOTHYECKUX (haKTOPOB Ha
JKUBBIE OpPTaHU3MBI; 1 OLIEHUBATh MIPAKTHUUECKOE 3HAYCHHE
orpanuuuBaromero ¢gaxkropa. HazeiBaror BUIbI
B3aMMOOTHOILIEHUH MEXIy OpraHU3MaMH.

Bubnnoteka LIOK
https://m.edsoo.ru/863ea
fec

22

Abunoruieckue (HhaKkToOpEI.
JlaGoparopHas padota Ne 3.
«Moponornueckue 0COOEHHOCTH
pacTeHuit u3 pa3HbIX MECT
obOutanus». JlJaboparopHas padora
Ne 4. «BnustHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa

HaspiBatoT BUIbI B3aUMOOTHOIIEHUA MEXIY OpTaHU3MaMH.
XapakTepu3yroT OCHOBHBIE TUITbl B3aMMOOTHOLIEHUN
OpraHU3MOB.

Bubnnoteka LLOK
https://m.edsoo.ru/863eb
10e

23

Buotnyeckue GpaxkTopsl

Ha3piBaroT BUBI B3aMMOOTHOIIIEHUH MEXIY OpraHU3MaMHU.
XapakTepu3yroT OCHOBHBIC TUITBI B3aUMOOTHOIICHHM
OpPTaHU3MOB.

Bubnnoteka LIOK
https://m.edsoo.ru/863eb
348

Coo01ecTBa 1 YKOJIOrH4YecKHe cucreMbl 1

1y

24

OKOJIOTHYECKNE XapaKTEPUCTUKH
nonyssiiud. [Ipaktrdeckas pabora
No 2 «IToacuéTt mIoTHOCTH
MOMYJISILIUN Pa3HBIX BUIOB

[IpuBoAsAT MpUMEpHI OPraHU3MOB, IPEACTABIISIOIINX
TpoduUecKre ypOBHHU.

Bubnmoteka LLOK
https://m.edsoo.ru/863eb
348
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pacTeHuin»

25

Coo01ecTBa OpraHu3MOB —
OHOIIEHO3

[IpuBOAT MIPUMEPHI OPraHU3MOB, TPECTABIISIONIIX
Tpo(huuecKue ypoBHH.

Bubanoteka LLOK
https://m.edsoo.ru/863eb
46a

26

OKOJOTHYECKUE CUCTEMBI
(3KOCHCTEMBI)

OOBSICHSIOT:

IPUYHUHY  YCTOMYUBOCTH SKOCHCTEM;

IPUYUHBI CMCHBI JKOCHCTEM;

HEOOXOIUMOCTh COXPAaHEHHST MHOTOOOpa3Hst BUIOB.
OHI/IC])IBaIOT 3Tallbl CMCHBI DKOCUCTEM.

Bubnnoteka LIOK
https://m.edsoo.ru/863eb
46a

27

OCHOBHBIE TTOKA3aTEIN
3KOCHUCTEMBI. DKOJIOTHYECKUE

nupamMubl. CBOMCTBA 3KOCHUCTEM.

Cyxkueccus

IIpuBoAST NpUMEPHI HIKOJIOIMYECKUX HAPYIIEHUH,

CITIOCOOBI COXpaHCHHA CCTCCTBCHHBLIX S3KOCHUCTEM.

Bubnnoteka LLOK
https://m.edsoo.ru/863eb
5fa

28

HpI/IpO,Z[Hble 9KOCHUCTEMBI

HazpiBator cioco0sl  ONTHMAaNBHOM 3KCIITyaTaI[H
arpoLeHO30B;

Bubnnoteka LIOK
https://m.edsoo.ru/863eb
5fa
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AHTpOHOFCHHLIe 9KOCHUCTEMBI

(DOpMy.]'II/Ip}IIOT OCHOBHBIC TOHATHA TEMBL IIPUMCHATHL 3HAHUL
IIPpU BBIIIOJIHCHHUHU PA3JIMYHBIX SaHaHHﬁ.

Bubnnoteka LIOK
https://m.edsoo.ru/863eb
5fa
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Buocdepa — rnobdanphas
9KOCHCTEMa 3eMITH

Ha3sbIBatoT:CTPYKTYypHBIE KOMIIOHEHTBI U CBOHCTBA OHOC(hephI;
XapakTepH3yoT: )KUBOE BEIECTBO, OMOKOCHOE U KOCHOE
BEIIECTBO OMOC(ephl; pacrpeieleHrne OMoMacChl Ha 36MHOM
mape.

Bubnnoteka LLOK
https://m.edsoo.ru/863eb
b5e
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31

3aKOHOMEPHOCTH CYIIECTBOBAHMUS
ouocdepnl

OnKChIBAIOT: OMOXUMHYCCKHE IIUKIIBI BOJIBI, YIICPO/Ia;
OposiBIICHHEe  (PU3UKO-XUMHYECKOTO BO3ICHCTBHS
OpraHU3MOB Ha Cpery. XapaKTepHU3ylT POJIb KUBBIX
OpPraHU3MOB B JKU3HH IJIAHETH ¥ 00ECIIEYCHNH YCTONYMBOCTH
ouocgepsl.

Bubnnoteka LIOK
https://m.edsoo.ru/863eb
di6

32

YenoBeuecTBo B 6nochepe 3emin

HaspIBaroT: cTpyKTypHBIE KOMIOHEHTHI M CBOMCTBa OHOC(hEpH;
XapakTepru30BalOT: KHUBOE BELIECTBO, OMOKOCHOE M KOCHOE
BEIIeCTBO OMOCQepshl; pactpeneeHne OMOMacCchl Ha 36MHOM
mape.

Bubnnoteka LIOK

33

Cocy1iecTBoBaHUE PUPOABI U
YeJIoBeYeCcTBa

‘YMeHue BBIIONHATh TECTOBBIE 3aanus. IlogBoaar uror
YCBOGHHS MaTepHualia 1o JaHHOH TeMe, ONPEeIIsioT ISl ceOs,
KaK 3TH 3HAHUS IPUTCOASTCS B KU3HU.

Bubnnoteka LIOK
https://m.edsoo.ru/863eb
ale
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0O06061enne TeMbl «Coo01ecTsa u
JKOJIOTHYECKHE CUCTEMBI»

AHaNM3UPYIOT W OLEHUBAIOT TOCIEICTBUS IPSIMOTO U
KOCBEHHOTO BO3/IEMCTBUS YETIOBEKA Ha TIPUPOTY, COOCTBEHHOM
JIESITENILHOCTH B OKpY>Karollen cpesie.

Hroropasi KOHTpoJIbHASA padoTa mo oOuosiorum 11 kiaace

IlosicHuTeILHASA 3alIMCKA

l.ue.ﬂb MPOBEACHUSA: OIIPEACIICHNE CTCIICHU C(i)OpMI/IPOBaHHOCTI/I 3HaHPII71, OCHOBHBIX YMCHI/Iﬁ 1 HABbIKOB, OLICHUTH Ka4CCTBO MMOATIOTOBKHU YUAIIUXCH 110 BCEM

OCHOBHBIM TeMaM, n3ydaeMbiM B 11 Kkiacce.

KonTponbHas pabota cocTaBiieHa B BHJIE TECTOBBIX 33/IaHNH, COOTBETCTBYIOIINX TeMaMm, n3ydaeMbiM B 11 kiacce:

Pabota cocrout u3 10 3aganHmii,
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3ananue 1, 2, 6 - yMeHHUE IPOBOIUTH MHOKECTBEHHBIH BEIOOD;
3aganue 3,4 - yMeHUE yCTaHABIUBATh COOTBETCTBUE;

3amanue 5 - Ha ompeneNeHue MociIeJ0BaTeILHOCTH.

3amanue 7, 8 co CBOOOIHBIM OTBETOM,

3aganue 9 — onpeneauTh IPOMYIICHHOE TOHSITHE.

3ananue 10 — pemmTh TeHeTHUECKYIO 3a71auy

Ha BrimonHenue Tecta pekoMeHryercs BolIenuTh 40 MUHYT.

OueHuBaHue 1 6ann 3a KaxAabl NpaBUbHbIA OTBET

Ne 3aganus Koa-Bo
0aJ1J10B

O|lo|[Q|[N]||n][H]|[w](o]f—
O[] GO [t [t ] €9 [| N[N [| DN || 9 || 9

—
()

OO6yuarommuiics monmyvaer

oueHKy «3», HaOpaB He MeHee 50%- 70% Gamnos (16— 22 GaioB);
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ot 71 10 89% (ot 23 mo 30 GamioB) — «4»;

ot 90 1o 100% (ot 31 mo 35 GamsoB) -- «5».

Hroropasi KOHTpoJIbHASA padoTa mo oOuosiorum 11 kiaace

Nel. .BbiGepuTe TPH BEPHBIX BAPHAHTA O0TBETA. 3alUIINTE TIOCICI0BATeILHOCTh (P B OPsAKe Bo3pacTanus. Kakue nporecchl XxapaKTepHBI TOJIBKO JJIs
MENOTHYECKOr0 JIeICHUS KIeTKU?

1.Penymnuxarnus JIHK B unatepdaze
2.Konsbroramusi roMOJIOTHYHBIX XPOMOCOM

3.Kpoccunrosep
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4.PacxoKeHUE XPOMATH]I K TIOJFOCAM KIICTKH
5.PacxoxieHre roMOJIOTMYHBIX XPOMOCOM K TIOJTFOCaM KIETKH
6.Kapuo-u nutokuHes.

OTtBer

Ne2

BbiGepuTe Tpu BepHbIX BAPDHAHTA 0TBETA. 3aMUIINTE MTOCIIECOBATEILHOCTD UG B MOPSIKE BO3pACTaHUsA. XUMHUUECKUI COCTAaB KICTKH BKIIOYAET
MUKPO3JEMEHTBI:

1.CuN2CauP3.ZnuMn4.Cuul5BruSe6. HuO

OTtBer

Ne3. YcraHoBHTE COOTBETCTBHE MEKIY 0HOJIOrHYeCKUMH MOJJUMEPAMHU U UX POJIBIO B OPraHnmimMe.

| POJIb B OPTAHM3ME || BUOITOJIMMEPBI
A. XpaHeHue u niepeada HaclleACTBEHHOW HH(MOpMAIIH 1)benkn
b.Kartanutnyeckuil CHHTE3 M pacIieIUIeHHe OPraHUYeCKNX BEIECTB 2)HykenHOBBIE KUCTIOTHI
B./locTaBka aMHHOKHCIIOT K MECTY CHHTE3a Oelka 3) YrieBobl

I".Obecneuenne opranu3Ma Hepruen
J.O0pa3oBanue aHTHTEN

E.cxonnoe OpraHn4CCKOC BCUICCTBO B LNCTIN MMUTAHUSA

Ne4. YceTraHoBHUTE COOTBETCTBHE MekKAY (pazamu (oTOCHMHTE3a U MPOLECCAMH, XapAKTEPHBIMU LIS HUX.
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| TIPOLIECCBHI || ©PA3A ®OTOCHUHTE3A
a)OcyIIecTBIsIeTcS B CTPOME XJIOPOILIACTOB 1. CeroBas

0)Ocy1mecTBIgeTCS B TpaHax XJIOPOILIACTOB 2. TemHoBast
B)D0oTOIN3 BOABI
r)Boccranoenenue nepenocunka HAJ[D

n)dukcanus yriepoaa, 00pa3oBaHHe yTIEBOOB

¢)O0pa3oBaHHe KACIOPOAa

NoS. YceranoBuTe NpaBHIIbHYIO IIOCJIEI0BATEIBLHOCTD CTAAMH SMOPHOHAIBHOIO Pa3BUTHSI.
1.T'actpyna 2.3urota 3.Heiipyna 4. bnactyna 5. Opranorexes.

OtBer

Ne6. Boioepute 3 mo3uium, KOTOpble ACCONMUPYIOTCS ¢ TPeThbUM 3akoHOM I'. Mennesis:
3aKOH HE3aBHCHUMOTO HACJICIOBAHUS TTPU3HAKOB,

3aKoH pacIIeTUICHHSI,

P: Aax Aa,

P: AaBb x AaBb,

TUTUOPUTHOE CKPEUTBAHHE,

pacieruienre o (eHOTUITy B COOTHOIIeHnH 3:1.

OTtBet
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Ne7. Cxonbko monexyn AT® obOpasyercst B mpoliecce JHEPreTHIECKOro 0OMeHa B KIIETKeE, €CITH B HETO BCTYIIAET 5 MOJIEKYJ ITI0K03bI? OTBET 3alUIINTE B BUAC
qucia.

No8.®parment oxnoit u3 neneit monexynsl JJHK cocront n3 72 nykieotnnos. Kakoe konndecTBO aMMHOKHCIOT OyIeT CHHTE3UPOBAHO Oraromapst 3Tou mporpamme?
OTBeT 3anummnTe B BUE YUCIIA

No9.Bbi0epuTe U3 cniucka He00X0AMMble TEPMHUHBI H BCTABbTE UX B TA0/IMLLY.

1.Metonsnl uccienoBanus || 2.IIpeamer uccienopanus || 3.3a0o1eBanue

TFCHCTHKH Y€JI0OBCKA

| I'eHeasiornueckuii || PopocnoBHas yenoBeka || ...... l... |
| Llurorenernueckuii ... 2. || Cunnpom Jayma |
......... 3. XUMHUYECKHUI COCTaB DEHUIKETOHYPUS
KpPOBHU

1 1l 2- || 3- | Coucox: a) Ionynsmus 6) ubpunonornyeckuii B) emodunus r)bnoxummuyeckuii 1)Cunnpom Knaitdensrepa e)Kaprorun

10. Pemnre 3amauy. [1o 1 TecroBoMy Oanny cTaBUTCS 3a PABUIILHO 3alIICAHHOE TEHOTHITHI POAUTEINEH, TaMEThI, TeHOTUIIBI THOPUIIOB, (PEHOTHITHI THOPHIOB,
yKa3aH 3aKOH FeHETHKH.

Pactenue dacomu, roMo3UroTHOE 1O YEPHOI OKpacKe, CKpeLIeHo ¢ OenoceMsaHHbIM. Onpeaenute PeHOTUI TOTOMCTBA BTOPOTO ITOKOJIEHUsI, €CITU YEPHBIN LIBET
JOMHUHHPYET HaJ OeJbIM.

| OTBETHI |
[ 235 |
| 345 |
[ 212313 |
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[ 211221
| 24135
| 145
|
|
|

190

24

BET'
.AAxaa

I'ametsl A, a
®d1 - Aa

®2 AA, 2Aa, aa —
yep, uep, oen

HToropasi KOHTpoJIbHASA padoTa mo OuoJiorum 3a 12 kiaace

IHosicHUTE/ILHASA 3alIUCKA.

Ilenb mpoBeaeHHUsI: BLISBICHUE YPOBHS OCBOCHHS yUalllMMKCS yueOHOTro MaTepuaiia kypca "Oomas ouosorus” 1o uroram 11 kinacca
OpHEHTHPOBOYHOE BpEMsI BBITTOJIHEHHSI KOHTPOJIbHOU paboThl -40 MUHYT.

Pabora cocrout u3 10 3aanwuii, paznHyaromuxcs GopMamMu U YPOBHIMHU CIIOKHOCTH.

3ananue 1,2 — BBIOODP Tpex mpaBMIIBHBIX 0TBETOB (0-3 Garmma)

3ananue 3-5 —coorBercTBue (0-5 OanoB)

3ananue 6-7 — nmocnexpoBaTenbHOCTH(0-5 6anoB)
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3ananue 8 — Bucats TepMuHbl (0-5 6aysioB)
3ananue 9 — ucnpaButh ommOKK B Tekcte (0-3 Oanna)

3ananue 10 — BoIOpaTs oauH npaBuibHEIH 0TBeT(0-1 6a)

HToropasi KOHTPOJILHAS padoTa mo OuoJiorum 3a Kype 12 kiiacca
1. BoiOepuTe TpH NPU3HAKA, KOTOPbIE MOKHO CYMTATH pe3yJIbTaTaMi 0MOJIOTH4YeCKO IBOJIIOIMH.
A. IpUCTIOCOOJICHHOCTh OPTaHU3Ma K OKpY Kalolen cpee

b. reonoruueckoe npeodpazoBanue 3eMin

B. BO3HUKHOBEHHE HOBBIX IITAMMOB BUPYCOB

I'. BBIMHpaHue HEMPHUCIIOCOOIEHHBIX K YCIOBUSAM CPEbl BUIOB

/. BOBHUKHOBEHHE ITHOCOB

E. BO3HUKHOBEHUE MICEMEHHOCTH

2. BriOepuTe TpU NPU3HAKA, KOTOPbIE XaPAKTEPU3YIOT MYTALIMU:
A) UmeroT npucnocoOUTENbHBINA XapaKkTep

Bb) Ilepenatorcs mo HaclieaACTBY

B) Hocst ciayuaiinbiii xapaktep

I') He nepenatorcs mo HacaencTBy

1) He 3arparuBaroT reHOTHIT
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E) Usmensiercs reHoTHIT

3. PacnpenenHTe NEPCUNCICHHBIC HUXKE (1)aKTOpLI Ha a0MOTHYECKHE U OMOTHUECKUE

a. XMMHIYECKHI COCTaB BOMBI

0. PaznooOpa3ue TrankToHa

B. Hanmmuwme B Bo3ayxe Oakrepuit

r. Hanmuane xiryOeHBKOBBIX OakTepuii Ha KOpHAX 0000BBIX

II. 3aCOIIEHHOCTD ITOYBBI

C. CKOpOCTB TCUCHU BOOBI

1. AGnoTtudeckue GaxTopbl

2. buotmueckue GpakTopbl

4. YcTaHOBHTE COOTBETCTBHE MEKAY OpraHmsMaMiy U HalmMpaBJICHUAMUA 3BOJTIOIUHA

| Oprauusme | Hanpasnenus 38omowun
A. Crpayc amy 1) GuonoruuecKuii mporpecc
b. Cepas kxpbica 2) OMOJIOTHYECKUH perpecc

B. JlomoBast MbIIIb

I'. Cunesenenslie
(manoOakTepum)

. Open 6epkyT

E. Yccypuiickuii Turp
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5. YcTtanoBuTE COOTBETCTBUE MEXKIY NMPU3HAKaMH OOBIKHOBEHHOH 0€33yOKH M KpUTEPHUSIMH BHa, KOTOPhIE OHA XapaKTEePHU3YIOT.

| IIpu3Haku: | Kpurepuu Buaa:
a. TEJIO MOKPHITO MAHTHUEH 1) sKomorHYeCKUit
0. pakoBHHA UMEET JABE CTBOPKH 2) MOpGOIOTHUSCKIIA

B.OOUTAET B IMPCCHBIX BOOOEMAX

T'.KpOBCHOCHAsA CUCTCMaA
HE3aMKHYTas

1. TUTAeTCs BOIAHBIMHU
MUKpPOOpraHu3MaMu

€. JINYMHKA pasBUBACTCs B BOAC

6. YCTaHOBHUTE MOCJI€10BATEILHOCTh 00bEKTOB B MACTOMIIHON MUIEBO menu
Tns

[Tayxk

Boxbs kopoBka

I'pau

Yepemyxa OtBer

8) Japsun

7. YcTaHoBUTE XPOHOJOTHYE€CKYI0 MMOCJAECA0BATEIbHOCTD AaHTPOIIOI€HE3A
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UYenoBek yMenbli
YenoBek npsIMOXOIAILINNA
Hpuonurex
Heanpeprainen

Kpomanwoner. Otset

3anummTe B OTBET HUQPHI, PACMIOTI0KHB UX B MOPSIKE, COOTBETCTBYIOIIEM OyKBaM:

ABBIH
L[]
HENER

8. BecraBbTe B TeKeT «/lapBMHU3M) NpoNyLIeHHbIe TEPMUHBI M3 MPe1J10KeHHOI0 NepevHsl, MCIOJb3Ysl JJIsl 3TOT0 YHCIIOBbIE 0003HAUEHHs. 3alUIINTE B TEKCT
UQPHI BEIOPaHHBIX OTBETOB, a 3aTEM MOJTYYHBIIYIOCS MTOCIIEI0BATENBHOCT U(P (10 TEKCTY) BIMIINTE B IPUBEACHHYIO HIDKE TaOIUITy.

JdapBuHuU3M

JlapBHHM3M — IO UMEHH aHTIIMHACKOTO HAaTypaIncTa (A) — HampaBieHHE 3BOJIOIMOHHON MBICITH, TPUBEPKEHIIBI KOTOPOTO COTIIACHBI C OCHOBHBIMH
ujesamu JlapBruHa B BOIPOCE 3BOJIOLIMH, COTJIACHO KOTOPBIM IJIaBHBIM (b) aBoMIOIIMM ABIISAETCS (B) ot6op. B 1mmpokoM cMmbIcie He-
penko (v He COBCeM IPaBUIIBLHO) yrnoTpebmnsercs it 0003HAYeHHUS IBOJTIOIMOHHOTO YUSHUS WITH 3BOIIOIMOHHON OHOornd B 1esioM. JlagpBHHM3M MTPOTHUBOIIOCTAB-
JISFOT UACSIM (I') KOoTOpBI1 cunTal, YTO OCHOBHOM JBIDKYIIEH CHIION DBOJIOIUH SIBIIIETCS TIPUCYIIIEe OpraHu3MaM CTpeMIIEHHE K (0.

Ilepeyens TepMUHOB
1) cBoiicTBO 2) dakTop 3) coBepIIeHCTBO 4) HCKYCCTBEHHBIHN 5) ecrecTBeHHbIH 6) Jlamapk 7) Jlunneii8) Jlapsun

9. BepHbl Jin caeayomme cy:kIeHus 0 PyHKIHUAX )KMBOT0 BelecTBa B Ouocdepe?
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A. T'a3oBast GyHKLMS KUBOTO BEIIECTBA CBOWCTBEHHA B SKOCUCTEME TOJIBKO IPOIYLICHTaM.

b. Konuentpaunonnas pyHKIHS 5KHBOTO BEIIECTBA COCTOUT B BBIJICICHIUH OPTaHU3MaMU KOHEYHBIX MPOAYKTOB )KU3HEACIATEIbHOCTH.
1) BepHO TONBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a CyKICHUSI

4) 00a CyXICHUS HEBEPHBI

10. HaiinuTe omMOKM B NPUBEIEHHOM TEeKCTe. YKaXUTEe HOMepa MPEAIoKEHHH, B KOTOPBIX OHU JOMYILEHBI, UCTpaBbTe HX. COrIacHO OCHOBHBIM IOJIOKEHUSAM
CHUHTETHYECKOH TEOPHH IBOIIOLINH:

1. MaTepuaioM Jiist 3BOJIIOLIMH CITY>KUT HACJIEACTBEHHAS H3MEHUUBOCTb, TO €CTh MyTallMd ¥ KOMOMHAIIMY T'€HOB. 2. J[BUXKYIIIMMH CHUIIaAMHU 3BOJIFOIIUY SBIISIOTCS
M3MeHeHHue reHo(OoH1a OMYIISAINY ¥ BOSHUKHOBEHHE IIPUCIIOCOOIEHHOCTH OPTaHN3MOB K YCIOBHSM CyIIecTBOBaHUS. 3. Hampasnsromuii pakTop 3BOIFOIUH -
€CTECTBEHHBII 0TOOP, OCHOBAHHBIM Ha COXPAaHEHWH U HAKOTUICHUH HACJICICTBCHHBIX M3MEHEHUH opranu3Ma. 4. HauMeHbIast SBOMIOIIMOHHAS €IUHUIIA - BHI. 5.
OBOJTIOIMSI UMEET IMOCTEIICHHBIN U IJTUTEIbHBIN XapakTep. 6. BumooOpa3oBaHue Kak 3Tall SBOJIONNN Ha3bIBAETCS MaKPO3BOJIIOIUCH

[1 [Asr ]
[2 [Bee ]
[3 [122211]
[4 [211122]
[5 [221211]
[6 [51324 ]
(7 [31245 ]
(8 [82563 ]
[9 [246 ]
[1of4 ]
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Hopmbl oleHOK(KpUTEPUM OLIEHUBAHUA)
Kputepun 1 HopMbI YCTHOT0 OTBETA MO OHOJI0THHI
Ouenka «5» cTaBUTCS, €CJIM YYEHUK:

1. IToka3piBaeT IIyOOKOE M IOJHOE 3HAHWE M IMOHUMAaHHWE BCEro O00beMa MPOrPaMMHOrO MaTepHala; MOJIHOS MOHUMAaHHE CYINHOCTH PacCMaTpPUBAEMBIX
MOHSITUH, SIBICHUM U 3aKOHOMEPHOCTEH, TEOpUid, B3aUMOCBSI3EH.
2. YMeeT COCTaBUTH HOJ'IHBII\/'I u HpaBI/IJIBHLIﬁ OTBET HA OCHOBC HSYHCHHOFO MaTCpI/IaIIa; BBIJCIIATH I''IaBHBIC ITOJIOXKCHHA, CAMOCTOATCIBHO HOI[TBCp)K}Z[aTL OTBET

KOHKPETHBIMH TIpUMepaMH, (akTaMHu; caMOCTOSTENFHO M apryMEHTHPOBAHO JIeNaTh aHaiu3, 0000MIaTh, BHIBOABL. YCTaHABIMBACT MEKIPEAMETHBIC (HA OCHOBE
paHee MPHOOPETEHHBIX 3HAHWII) M BHYTPUIPEAMETHBIC CBS3U, TBOPUECKM IIPHUMEHSET MOJyYeHHbIC 3HaHUS B HE3HakoMoH cuTyanmu. [locnemoBarenbHO, YeTKO,
CBSI3HO, 000OCHOBAaHHO U 0€301IM00YHO u31araeT yueOHbIi MaTepuall: JaeT OTBET B JOTMYECKOH IOCIEI0BATENbHOCTH C UCIOIb30BAHIEM MPUHATON TEPMUHOIOTHH;
JenaeT COOCTBEHHBIE BHIBOIBL; (DOPMHPYET TOUHOE OIpE/IeNICHHE U UCTOJIKOBaHNE OCHOBHBIX MOHSTHI, 3aKOHOB, TEOPHIA; IPU OTBETE HE TIOBTOPSIET JOCIOBHO TEKCT
yueOHHKa; H3/araeT Marepuas JUTEPaTYpPHBIM S3bIKOM; HNPABUJIBHO W OOCTOSTENBHO OTBEYAE€T Ha [OMOJHHUTENBbHBIE BOMPOCH yuutess. CaMOCTOSATENBHO U
panMOHAJIbHO HCIOJIB3YET HAMIAIAHBIE HOCOOMs, CIIPaBOYHBIE MaTepualibl, Y4€OHMK, JOIOJHHUTEIBHYIO JHUTEPATYpy, HEPBOUCTOYHMKH; MPUMEHSET CHCTEMY
YCIIOBHBIX 0003HaUCHHI TIPH BEJICHUU 3aIKCEH, COMPOBOXKIAIOIINX OTBET; UCIONB3YET IS TOKa3aTeIbCTBA BHIBOIBI U3 HAOIIOJCHUH U OIBITOB.

3. CaMoCTOsTENNFHO, YBEPEHHO U 0€30IMO0YHO MPUMEHSIET NMOJTy4YeHHbIE 3HAHUS B PEUICHUU MPOOJIEM Ha TBOPUYECKOM YPOBHE; JAOIMYCKaeT HE Ooyiee OJHOTO
He/loueTa, KOTOPBIM JIErKO HCHpaBiIseT MO TPeOOBAHHIO YUMTENS; MMEET HEOOXOAMMBIE HABBIKM pabOThl ¢ MpuOOpamu, yepTekamMH, CXeMaMH M TpaduKamu,
COITYTCTBYIOIIIMMHU OTBETY; 3aIMCH, COTTIPOBOXK/IAIOIIIE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka «4» cTaBUTCS, €CJIM YYEHHK:

1. [loka3sbIiBaeT 3HaHUS BCErO W3YyYEHHOrO MPOrpaMMHOro MaTepuaia. JlaeT HONHBIM W NpPaBWIBHBIA OTBET HAa OCHOBE M3YYEHHBIX TEOPHM; IOMYCKAET
HE3HAUUTEJIbHbIE OMMOKM M HEAOYETHl NPU BOCIPOM3BEACHUM M3YUYEHHOI'O Marepuania, ONpeleSieHHs MOHATHH, HETOUYHOCTH NPH HCIIOIb30BAHMH HAayYHBIX
TEPMUHOB WJIH B BBIBOJIAX M 00OOIICHUSIX W3 HAOIIOIEHHI U ONBITOB; MaTEPUAIT U3JIaracT B ONMPEJIeIEHHOM JIOTHUECKON MOCIe0BATEILHOCTH, IPH 3TOM JIOITyCKaeT
OJIHy HerpyOyro OIMOKY MK He OoJiee ABYX HEIOUETOB M MOKET UX UCIPABUTH CAMOCTOSITEIILHO MPH TPEOOBaHUH WIIM TIPH HEOOJBIION TTOMOIIH MPEOoIaBaTes; B
OCHOBHOM yCBOMJI YU€OHBII MaTepHall; MOATBEPKIAeT OTBET KOHKPETHBIMH IIPUMEPaMHU; IPABUIILHO OTBEYAET HA JOTOJIHUTEIbHBIE BOIIPOCH! YUHUTEIS.

2. YMeeT caMOCTOSITEIbHO BBIACTATH TJIABHBIE TOJOXKEHUS B M3YYEHHOM MaTepHaje; Ha OCHOBaHUHM (AKTOB M MPUMEPOB 0000IIaTh, JeNaTh BBIBOJBI,
YCTaHaBIUBATh BHYTPHUIIPEAMETHBIE CBsI3U. [IpuMeHsieT nonydeHHble 3HAaHUA Ha MIPAKTHKE B BUJOM3MEHEHHON CUTYaIluH, COOII0JaeT OCHOBHBIE TIPaBUiIa KyJIbTYPHI
YCTHOHM M MUCBMEHHOMN pEYH, UCIIOIBb3yET HayUHbIE TEPMUHBI.

3. He obnanmaer mocTaTOYHBIM HaBBIKOM PaOOTHI CO CIIPABOYHOW JINTEPATypOH, YUeOHMKOM, NEPBOMCTOYHHKAMHU (IPAaBHIIBHO OPHEHTHPYETCsS, HO paboTaer
MeuieHHo). JlomyckaeT HerpyOble HapyIIeH!s IpaBuil 0(hOpMIICHHUS MMCEMEHHBIX Pa0doT.

Ounenka «3» cTaBUTCS, €CJIN YYCHHK:

1. YcBOMI OCHOBHOE COJEpKaHME YUEeOHOTO MaTepHuaja, MMeeT NpoOenbl B YCBOGHHM MaTepHuala, HE MPENmATCTBYIOIIME JalbHEHIIEMY YCBOEHHIO
MPOrpaMMHOT0 MaTepraa; MaTepral n3jlaraeT HeCUCTEMaTH3NPOBAHHO, (PparMEHTapHO, HE BCET/Ia MOCIIEIOBATENHHO.

2. [Toka3pIBaeT HEMOCTATOUHYIO CHOPMHUPOBAHHOCTD OT/ACIBHBIX 3HAHUN ¥ YMEHHIT; BEIBOIBI U 000OIIEHHSI apryMEHTHPYET cl1abo, JIOMyCKaeT B HUX OIIMOKH.
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3. JomycTun omuoOKy U HETOYHOCTHU B MCIIOJIb30BAHUU HAYYHOUW TEPMHHOJIOTHH, OIIPEICIICHHS MOHITUN a1 HEIOCTATOYHO YETKUE; HE UCIIOJIh30BaNI B KAUSCTBE
J0Ka3aTeNbCTBA BHIBOBI M 0000IIEHNS 13 HaOMOIeH!H, (DaKTOB, OITBITOB FJTU IOITYCTHII OUTHOKHY IIPH WX M3JI0KEHUH.

4, WcneiThIBaeT 3aTpyIHEHHS B MPUMEHEHUH 3HAHNH, HEOOXOIUMBIX JJISI PEIIeHI 3a4a4 PAa3InIHBIX THUIIOB, IIPH OOBSICHEHUN KOHKPETHBIX SIBIICHUH HA OCHOBE
TEOpPUH ¥ 3aKOHOB, WJIU B MIOATBEPIKICHUN KOHKPETHBIX MPUMEPOB MPAKTHUECKOTO MIPUMEHEHUS TCOPHIA.

5. OTBe4aeT HEeTOIHO Ha BOMPOCH! YUUTENS (YIIYCKast 1 OCHOBHOE), MM BOCIIPOM3BOIUT COJEpKAHME TeKCTa ydeOHWKa, HO HEIOCTATOYHO MOHIMAET OTIENbHBIC
[I0JIOXKEHHS, MMEIOIIME Ba)KHOE 3HAYEHHE B 3TOM TEKCTE.

6. OO0OHapyKUBaeT HEIOCTATOYHOE IMOHMMAHUE OT/ICIBHBIX IMOJIOKCHUH TIPH BOCIIPOU3BEICHUM TEKCTa yueOHMKaA (3amuceli, MEPBOMCTOYHUKOB) MJIM OTBEYACT
HETOJTHO Ha BOIIPOCHI YUUTEIIA, OMYCKasl OJIHY - JIBE TPyObIe ONIMOKY.

OuneHka «2» CTaBUTCS, €CJIH YYEHUK:

1. He ycBout 1 He pacKpblil OCHOBHOE COJCp)KaHUE MaTepualla; He JeJlaeT BEIBOIOB U 0000IeHNI.

2. He 3HaeT u He MOHMMAaeT 3HAYMTENBHYIO HJIM OCHOBHYIO 4YacTh NMPOTPAMMHOTO MaTepHuaja B Mpeiesiax MOCTAaBICHHBIX BOIPOCOB MM HUMeEET clabo
c(OpMHUPOBaHHbIE U HETIOJHbIE 3HAHHUS U HE YMEET IPUMEHATh UX K PEILICHUIO KOHKPETHBIX BOIIPOCOB U 3aJay 1o oOpasiy.

3. IIpu oTBeTe (Ha oAMH BOMPOC) AOMyCKaeT Oosee ABYX IpyObIX OMHMOOK, KOTOPBIE HE MOXKET UCTIPABUTH JTAXKe MTPH ITOMOIIH YIUTEIS.

4. He mMoxeT oTBETUTHL HU Ha OIWH UX IMOCTAaBJICHHBIX BOIIPOCOB.

5. ITonHOCTBIO HE YCBOWII MaTepHUal

Ouemca BbIITOJIHCHUSA ﬂaﬁopaTopﬂbe H NPAKTHYIECCKHUX pa60T 10 OMOJIOTHM:
Ouemca «5» CTaBUTCH, €CJIH YICHUK:

1. [IpaBuibHO ONpenenus Lelb ONbITa W BHIIOJHMI padoTy B HOJIHOM O0beMe C COOMIOACHHEM HEOOXOAMMOHN IOCIIEeI0BATEIbHOCTH MPOBEACHUS OIMBITOB U
HU3MEPECHUM.

2. CaMOCTOSITENNFHO M palMOHAJIBHO BHIOpPAN W TMOJATOTOBHI JJIsl OMBITa HEOOXOJMMOe OOOpYyJOBaHHE, BCE ONBITHI MPOBENT B YCIOBUSX W PEXHMAX,
00eCTeYnBaIOLINX MTOJYyICHUE PE3YIbTATOB U BHIBOJOB C HAUOOJIBIIEH TOUHOCTBIO.

3. Hay4no rpamoTHO, TOrMYHO onucan HabIoAeHUs U cpopMupoBa BHIBOJBI U3 ONBITA. B mpencTaBieHHOM OTYeTe MPaBUIBHO M aKKypaTHO BBITIOJHMI BCE
3allmcu, Ta6HI/IHBI, PUCYHKH, UCPTECIKHU, I“pa(i)I/IKI/I, BBIYUCJIICHHUA U CACJIaJl BBIBOJbI.

4. IIpaBUIBEHO BBIOTHII aHAIHM3 TIOTrpemHocTel (9-12 kimaccsl).

5. [IposiBnseT OpraHU3allMOHHO-TPYIOBbIE yMEHHs (TOANEPKMBACT YUCTOTY padoyero Mecra W MOPSIOK Ha CTOJNE, SKOHOMHO HCIIONIB3YET PACXOIHBIE
MaTepuabl).

6. DKCIEpPUMEHT OCYIIECTBIISIET 10 IUTaHy C YY€TOM TEXHHKH 0€30IaCHOCTH U TPaBHII pabOTHI ¢ MaTepHaiaMu H 000PYAOBaHHEM.

Ounenka «4» CTABUTCS, €CJIN YYeHUK BBINOJHUWI TPeOOBaHHUSA K OLIeHKe «5», HO:

1. OnbIT MPOBOJMI B YCIIOBHSIX, HE 00€CTIEYMBAIOLINX JIOCTATOUHONW TOYHOCTH U3MEPEHUII.

2. Bbio monyiieHo aBa — TpU HeJo4eTa Hitk 0osiee OJHOM rpyOol ONIMOKY M OJTHOTO HEJ04eTa.

3. OKCIepUMEHT NPOBEACH HE MOJHOCTHIO WIIM B ONMCAHUM HAOMIOACHUN U3 ONbITa YYEHUK AOMYCTHI HETOYHOCTH, BHIBOJBI CIENIAN HETIOJIHBIE.

Ounenka «3» cTaBUTCS, €CJIM YYCHHK:

d HpaBI/IHI)HO OMpeaACINIT LUCJIb OIBITA, pa60Ty BBITTOJIHACT MPAaBUJIIBHO HE MECHEC YEM HAIIOJIOBUHY, OAHAKO 00BEM BBIITOJHEHHON YacTH TaKOB, YTO ITO3BOJIACT

IMOJIY4YUTb NPaBUJIbHBIC PE3YJIbTAThl U BBIBOABI 110 OCHOBHBIM, IIPUHIWUIINAJIIBHO BaXHBIM 3a/ladyaM paGOTBI.
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. [Tonbop oGopynoBaHusi, 0OBEKTOB, MAaTEPUAIOB, & TAaKKe pa0OTHI MO HAYAIy OIMbBITA MPOBEJ C TOMOINBIO YUYHUTENS; WIM B XOJC NMPOBEACHHS OIbITA U
M3MEPEHWI OTbITa OBLTH JIOMYIIEHBI OIIMOKN B OMMCAaHUH HAOIIOAeHIA, (POPMYTHPOBAHIH BEIBOJIOB.

. OMnBIT MPOBOJWIICS B HEPAIMOHAIBHBIX YCIOBUAX, YTO MPHUBEIO K TOIYYCHHUIO PE3yIbTaTOB C OOJBINEH MOTPENTHOCTHIO; WM B OTYETE OBLIH JIOMYINCHBI B
o0IIIel CII0XKHOCTU He OoJiee ABYX OMMOOK (B 3alUCAX CIUHUI], M3MEPEHUSIX, B BBIUUCICHUAX, rpadukax, TabIUIAaX, cXxeMaX, aHAJIU3e MOTPEIIHOCTSH U T.J.) HE
MPUHIMITHAILHOTO U JaHHOH paboThl XapakTepa, HO TOBJIHUSABIIMX HA PE3YJIbTAT BBIOJHECHUWS; HE BBIMOJHEH COBCEM WM BBIMOJHEH HEBEPHO AaHAJH3
rorperntHocTel (9-12 kimacchr);

. Jlommyckaet rpyOyro OmmOKy B XOZ¢ 3KCIEpUMEHTa (B 00BCHEHUH, B 0()OPMIICHUH PaOOTHI, B COOIOACHUN MPABHJI TEXHUKH OE30MacHOCTH MPHU padoTe ¢
MaTepuaiaMH U 000pYyI0BaHUEM ), KOTOpasi HCIIPABJICTCS 110 TPEOOBAHUIO YUUTEIIS.

OuneHka «2» CTaBUTCS, €CJIH YYEHUK:

1. He ompenenun caMOCTOSTENHHO LIENb OMBITA: BBIOIHWI PabOTy HE MOJHOCTHIO, HE MOJIrOTOBHII HY)XHOE 00OpYJIOBaHHE M OOBEM BBHIMOJIHEHHOW YacTH
PpabOThI HE MO3BOJISICT CICIATh MPABWIBLHBIX BHIBOJIOB.

2. OnbIThI, U3MEPEHUSI, BEIMUCIICHNUS, HAOMIOACHUS TPOU3BOIMITUCH HEMPABHILHO.

3. B xoze paboThl 1 B 0T4YETE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUCHHBIC B TPEOOBAHUSIX K OIEHKE «3%.

4. Jomyckaet nBe (v Oosee) rpyObie OIMOKK B XOJ€ SKCIIEPUMEHTA, B OOBSICHECHUH, B O(POPMIICHUU PaOOThI, B COOJIIOICHUH MPABUII TEXHUKH 0€30MacHOCTH
npu paboTe ¢ BelecTBAMHU U 000PYI0OBAaHUEM, KOTOPBIC HE MOXKET UCIPABUTh JAaXe MO TPCOOBAHUIO YUUTEIS.

S. [MomHOCTRIO HE cyMmer HavaTh U O(OPMUTH OIBIT; HE BBIMOIHICT Pa0dOTY; MOKA3bIBAET OTCYTCTBUE SKCIEPUMEHTAILHBIX YMEHUI;, HE COOII0IAN UIH TPyoo

Hapyman TpeboBaHus1 0€30MacHOCTH TPY/Ia.

OneHKa MUCbMEHHBIX KOHTPOJBHBIX H CAMOCTOATEIBHBIX PadoT

O1meTka «5»:

- OTBET MOJIHBIN U MPaBUIIbHBIHN, BO3MOXKHA HECYIIIECTBEHHAS OIIMOKA.

OT1MmeTKa «4»:

- OTBET HEMOJHBIN WK IOMYIIEHO He OoJiee IByX HECYIIECTBEHHBIX OIIHOOK.

OT1meTka «3»:

- paboTa BBITIOJTHEHA HE MEHEE YeM HArlOJIOBUHY, JAOMYIIEHA OIHA CYIISCTBCHHAS OIIMOKA W ITPH STOM JBE-TPH HECYIICCTBCHHBIE.
OT1MmeTKa «2»:

- paboTa BBITIOTHEHA MEHBIIIE YeM HATIOJIOBHHY HJIH COIEPIKUT HECKOJBKO CYIIECTBEHHBIX OIIUOOK.

[Ipu o1eHKE BBITIOJHEHMSI TMChbMEHHON KOHTPOJIBHON pab0Thl HEOOXOAMMO YUUTHIBATH TPEOOBAHMS €IUHOTO OphorpahuuecKoro perxuma.

Kpurtepun oneHuBanusi HATHOCTHYECKON TECTOBOH padoTHI:
OtmeTtka «5» CTaBUTCS, €CIU yYE€HHUK BBITOIHMI HpaBmibHO 0T 90% 10 100% ot obmiero umcnadbamios
OtmeTtka «4» CTaBUTCS, €CIM YYEHHWK BBINOIHMI MpaBuibHO OT 70 % mo 89% ot obmero umcnabanios
Otmetka «3» CTaBUTCS, €CIM YYEHUK BBINOJIHWI NpaBuibHO oT 50 % 10 69% ot olmiero umciabamioB
OtMmeTKa «2» CTaBUTCS, €CIIM YUYEHHUK BBIOJIHWUI MpaBuibHO MeHee 50 % oT olmiero uncia GayuioBUIM HE IPUCTYNWI K padOTe WM HE IPEACTAaBUII Ha
MIPOBEPKY.
JIncT KOppPeKTUPOBKHU padoueil MporpaMMbl
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