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IHOACHUTEJIBHAS 3AIIMCKA

[Tpu pa3zpaboTke mporpaMMsbl o OUOIOTHH TEOPETUYECKYIO OCHOBY IS OIIPEIEICHUS TI0IX0/I0B
K (opMHpOBaHHIO cOACpKaHHUS ydeOHOro mpenMera «buonOrHs) COCTaBUIM: KOHIENTYalbHBIC
nostoxkeHuss ®I'OC COO o B3anM00OYyCIIOBIEHHOCTH IIEJIeH, colepkaHus, Pe3yIbTaTOB OOy4YeHHS U
TpeOOBaHUI K YPOBHIO TOJTOTOBKH BBITYCKHHUKOB, TOJIOKEHUS 00 OOMMX WENsIX W MPUHIUIAX,
XapaKTepU3yIOUINX COBPEMEHHOE COCTOSIHIE CUCTEMBI CpeqHero obiero oOpa3oBanus B Poccuiickoii
deneparyy, a TaKkKe MOJI0KEHU O crienupuke ONoJoruH, e€ 3HaUeHUH B IO3HAHUH KUBOU MPUPOIBI U
o0ecrieueHnn CyIIEeCTBOBAaHUS uejoBeueckoro oOmiectBa. CoOrylacHO Ha3BaHHBIM TOJOXKEHHSIM,
OIpeJiesIeHbl OCHOBHBIE (DYHKIIUH NPOTPaMMBbI TI0 OMOJIOTUH U €€ CTPYKTypa.

[Iporpamma mo Oumonoruu MaéT TMpEACTaBICHUE O IENAX, 00 oOmieil crpareruu oO0ydeHUs,
BOCIIUTAHUS W Pa3BUTUsI OOYYarOIIUXCS CpelcTBaMu ydeOHoro mpeamera «buonorus», omnpepensier
00s13aTeNbHOE MPEIMETHOE COJIEpPIKaHUE, €r0 CTPYKTYpPY, paclpeielieHHe MO pasfenaM u Temawm,
PEKOMEHIYEMYIO TIOCIICIOBATEIPHOCTh N3YUYCHUsI YIeOHOTO MaTrepraia ¢ y4€TOM MEKIPEIMETHBIX U
BHYTPHUITPEIMETHBIX CBSI3CH, JIOTUKHU 00pa30oBaTeNILHOTO nporiecca, BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIIuXCsl.

B mporpamme 1o GMOJIOrMM TaK)Xe yYUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMbBIM JTUYHOCTHBIM,
METaINpeIMETHBIM U IPEIMETHBIM Pe3yJibTaTaM o0ydeHus B (GOpMUPOBAHIH OCHOBHBIX BUIIOB yUeOHO-
MO3HABATEIBHON JIeATENbHOCTH/YUeOHBIX JIeHCTBUI O0OydYaloOImIMXCsl IO OCBOCHHUIO COJCpPKAHUA
OMOJIOTHYECKOTO 00pa30BaHUs.

B mporpamve mo Owmosmormm (10-11 kmaccel, 0a30BbIii YpPOBEHB) pEaTM30BaH MPHUHITUI
MIPEEMCTBEHHOCTH B M3Y4YE€HUHU OMOJIOTHHM, Ojarojgaps 4eMy B HEW MpPOCMAaTpUBAETCS HAIPABICHHOCTh
Ha pa3BUTHE 3HAHWH, CBSI3aHHBIX C (OPMHPOBAHHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHS,
IIEHHOCTHBIX OpI/IeHTaI_[I/Iﬁ JJMYHOCTH, 3KOJIOTHYCCKOT'O MBIIIJICHHU A, HpeIICTaBJIeHI/Iﬁ 0 310POBOM 06pa3e
KHU3HH ¥ OCPEXKHBIM OTHOUICHHEM K OKpY’Karouiel nmpupoaHoi cpene. [loaromy Hapsay ¢ u3ydeHHeM
0011eOMOIOTHYECKUX TEOPHIA, a TAK)KE 3HAHUI O CTPOCHUU KHUBBIX CHCTEM Pa3HOTO paHTa U CYITHOCTU
OCHOBHBIX MPOTEKAIOIMX B HUX IMPOIECCOB B TPOrpaMMe I0 OHOJIOTHH YJEJIeHO BHHUMAaHHE
HCIOJIb30BAHUIO IMMOJTYYCHHBIX 3HAHUU B HOBCCI[HeBHOﬁ JKU3HU [JIA pCHICHUA MMPUKIIAAHBIX 3a/1a4, B TOM
gyucae: NpoQWIAKTAKA  HACICICTBEHHBIX  3a00JICBaHUN  YellOBEKa, MEAUKO-TEHETHYECKOTO
KOHCYJIbTUPOBaHHUsS, OOOCHOBAHMS DKOJOTUYECKH IIEJIECOO0Pa3HOr0 TMOBEACHHUS B OKPYXKAIOIICH
NPUPOJHON cpele, aHAM3a BIMSHUS XO3SMCTBEHHOW JIEATEIFHOCTH 4YeJOBEKa Ha COCTOSTHHE
NpUPOAHBIX W HCKYCCTBCHHBLIX 3KOCHUCTCM. YcuiieHue BHUMAaHHUA K HpHKHaHHOﬁ HAIpaBJICHHOCTH
y4eOHoro mnpeaMera «bHONOTHS» TPOAWKTOBAHO HEOOXOJMMOCTBHIO O0ECHEUEHUs] YCIOBHHA IS
pelleHrsT OJHOW W3 aKTyalbHBIX 3a/lad IIKOJBHOTO OWOJOTHMYEcKOTo oO0pa3oBaHUs, KOTOpas
npeanoiaracT (GOpMHpPOBaHHUE y OOYYAIOIIUXCS CIIOCOOHOCTH aJanTHPOBATHCA K HW3MEHEHUSIM
JTUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpeaHero oOmero oOpa3oBaHus 3aHUMaeT BaxkHoe MecTto. OHa
obecrieunBaeT GopMHpPOBaHKE Yy 00yUaIOIIMXCs MPEICTABICHU 0 HAYYHOW KapTHHE MUPA, PACIIUPSET
1 00001IaeT 3HaHUs O KUBOU MpHUpOJE, € OTIUYUTENbHBIX MPU3HAKAaX — YPOBHEBOW OpraHU3alluu U
HBOJIIOIMM, CO374aT YCIIOBHS JJIs: T[O3HAHMS 3aKOHOB IKMBOM HPUPOIBI, (HOPMHUPOBAHUSA
(GYHKIIMOHATIFHOW TPAaMOTHOCTH, HABBIKOB 3/I0POBOTO U 0€30macHOro o0pasa *HU3HHU, SKOJIOTHYECKOTro
MBIILJIEHHS], IEHHOCTHOTO OTHOILEHUS K KUBOU IPUPOJAE U YETIOBEKY.

BOHLH_IOG 3HAUYCHUC GI/IOHOFI/ISI HUMECT TAKXKC IJIA peH_IeHI/IH BOCIIUTATCIBbHBIX U pa3BI/IBaIOH_[I/IX
3a7ad  cpeaHero oO0mero o0pa3oBaHUsA, CoUMaNM3aMu oOyuaromuxcs. W3ydenue Owuosnoruu
OGGCHC‘-II/IBaeT yCJ'IOBI/DI JJIsL (I)OpMI/IpOBaHI/ISI I/IHTCHHGKTyaJIBHBIX, KOMMyHI/IKaI_II/IOHHI:IX nu
WH(OPMAIIMOHHBIX HABBIKOB, ICTETHYECKON KYJIBTYphI, CIIOCOOCTBYET HMHTEIPAIlMH OHMOJIOTHYECKUX
3HAaHUH C TPENCTaBICHUSAMH W3 JAPYIHMX YYEOHBIX NpPEAMETOB, B YAaCTHOCTH, (PHU3HKH, XUMUHU HU
reorpadun. HazBaHHBIC MOJIOXKEHUS O MPeIHA3HAYCHUH YYeOHOTo mpeaMera « BHoIoTHs» COCTaBUIIH



OCHOBY [IJIsl OIpeAeNieHUs] TOAXOAOB K OTOOpY U CTPYKTYpPUPOBAHHIO €ro COAEpkKaHMS,
MPEJICTABJICHHOTO B IPOrpaMMe IO OMOJIOTHH.

Ot6op comepkanus ydeOHOro mpenmera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIUH KYJIbTYPOCOOOPAa3HOTO MOIX0/Ia, B COOTBETCTBUH C KOTOPHIM 00yYaromuecs A0KHbI OCBOUTD
3HAaHHUA U YMEHUS, 3HaUMMBbIe i1 (OPMUPOBAHUS OOIIEH KYyIbTYPHI, OMpPEHCISAIONINe aeKBAaTHOE
MOBE/ICHNE YEJIOBEKa B OKpY’Kalollel MPUpOIHON cpelie, BOCTPEOOBaHHbBIE B MOBCEIHEBHON KHU3HU U
MpakTU4Yeckor aearenbHocTH. Ocoboe MecTo B OTOM CHUCTEME 3HAHWM 3aHMMAIOT JJIEMEHTHI
colepKaHUsl, KOTOPBIE CIIy»aT OCHOBOW uisi (OpPMHUPOBAHHS TMPEACTABICHUN O COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KapTHMHE MUpPAa U I[EHHOCTHBIX OPUEHTAIUSX JHYHOCTH, CHOCOOCTBYIOIINX
TYMaHHU3alUHA OMOJIOTHIECKOTO 00pa30BaHMs.

CTpyKkTypHpOBaHUE COJEep>KaHUS ydyeOHOro Marepuaja B MporpaMMme IO OHOJIOTHH
OCYILECTBIICHO € Yy4ETOM NMPUOPUTETHOTO 3HAYCHUS 3HAHUI 00 OTIMYUTEITBHBIX OCOOCHHOCTSIX KHBOMN
MIPUPOJBI, O €€ YPOBHEBOM OpraHU3aIllMH U IBOJIOLKU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOTO
npeameTra «buonorus» BbIACIEHBI CIEAYIOUIUME CoJlepKaTelibHble JUHUU: «buoyiorus kak Hayka.
Metonel HayuHoro mno3HaHus», «KieTka kak Ouosornueckas cuctema», «OpraHmsm Kak
Ouosorndeckasi cucreMay», «CrucreMa U MHOTooOpa3ue OpraHMYeCKOro MHUPa», «IBOJIONHS KHUBOU
MPUPOABD, « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTH.

Lenp wu3ydenuss ydeOHOro mnpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIAJCHHE
00y4alolUMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKUIMOHAJIBHON OpraHu3aliy >KUBBIX CHUCTEM Pa3HOIO
paHra ¥ npuoOpeTeHre YMEHHUH HMCIOJIb30BaTh 3TH 3HAHMA JUIS TPAMOTHBIX JCHCTBUI B OTHOILCHUH
00BEKTOB >KUBOM MPUPOJIBI U PELLICHUS PA3TUYHBIX )KU3HEHHBIX TPOOJIEM.

Joctuxenne uenu wusydeHuss ydeOHoro mnpeamera «buosnorus» Ha 0a30BOM YpOBHE
o0ecrneunBaeTcs peleHrueM CISAYIOMUX 3a1a4u:

OCBOEHHE OOYYaIOIUMUCS CUCTEMbl 3HAHUW O OMOJIOTMYECKUX TEOPHSIX, YUCHHSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MpaBWIax, CIy>KaIllUX OCHOBOM JUIsi (OPMHUPOBAHUS MPEICTABICHUN O
€CTECTBCHHO-HAYYHOW KapTHMHE MHUpPa, O METOJaX HAy4YHOTO TMO3HAHWS, CTPOCHHH, MHOTOOOPAa3uH U
OCOOCHHOCTSIX JKMBBIX CHCTEM pa3HOTO YPOBHS OpTraHM3allMM, BBLIAIOMIMXCS OTKPBITHSIX U
COBPEMEHHBIX UCCIICIOBAHUSX B OMOJIOTHH;

dopmupoBaHue y oOOy4aromUXcs IO3HABATENIBHBIX, MHTEIUIEKTYQJIbHBIX U TBOPYECKUX
CIOCOOHOCTEH B Ipoliecce aHajau3a JaHHBIX O MyTAX pa3BUTHUS B OMOJIOTUH HAYYHBIX B3TJISIIOB, UACH U
MIOXOJI0B K U3YYEHHUIO KUBBIX CUCTEM Pa3HOT'O YPOBHS OpraHU3aluy;

CTAHOBJIEHUE y O0Oy4YaroluXcs oOIed KyJbTypbl, ()YHKIMOHAJIBLHONW T'PAMOTHOCTH, Pa3BUTHE
YMEHHUH OOBACHATH U OLICHUBATH SIBJICHUS OKPYKAIOILIEr0 MUPA KUBOM MPUPOABI HA OCHOBAaHUH 3HAHUI
U OIIBITA, NTOJIyYEHHBIX IPU U3y4YE€HUH OMOJIOTHHY;

dbopMupoBaHUe y 00yJarOMUXCsl YMEHUH WIUTFOCTPUPOBATH 3HAYCHHUE OMOTOTHYECKUX 3HAHUH B
MPAaKTHYECKON JEATENBHOCTH YeJIOBEKa, PAa3BUTHU COBPEMEHHBIX MEIUIUHCKUX TEXHOJOTHHA W
arpoOMOTEXHOJIOTHI;

BOCIUTaHHE YOSKAEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YCIOBEKOM JKHBOW IPUPO/IHI,
HEOOXOIUMOCTH OEpPEKHOTO OTHOIICHUS K HEH, COONIOJCHHS JTHYECKUX HOPM IPH TMPOBEICHHU
OHOJIOTMYECKUX UCCIICIOBAHMIA;

OCO3HaHHME LEHHOCTH OWOJOTMYECKUX 3HAHUM JUIs TOBBIICHUS YPOBHS SKOJIOTHYECKON
KyJbTYPBL, A1 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPUOOPETEHHBIX 3HAHMA W YMEHHH B TIOBCEJIHEBHOW JKM3HH Ui OLECHKH
MOCIIEACTBUI CBOEH NESATEILHOCTH MO0 OTHOIICHHUIO K OKPY’KaIoIIel cpesie, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHUE U COOIIOICHHE Mep TTPOPUITAKTUKH 3a00JICBaHHM.

B cucreme cpemnero obmero oOpa3zoBanus «buonorus», m3ydaemas Ha 0a30BOM YpOBHE,
ABJISACTCSA 065133.T€J'H>HI:IM y‘IGGHBIM npeaMeToM, BXOAAIMM B COCTaB HpeZ[MeTHOﬁ O6HaCTI/I

«ECTCCTBCHHO-Hay‘IHBIe MpECAMCETBD).

Jnst u3ydenust 6uosiornn Ha 0a30BOM ypOBHE CpeIHEro o0mero oOpa3oBaHUs OTBOAUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henemno), B 11 kiacce — 34 vaca (1 4ac B Hezelnio).

COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. Brnosnorus kak Hayka.
buonorusa kak HayKa. CBs3b 6I/IOHOI‘I/II/I C O6H.[€CTB€HHBIMI/I, TCXHUYCCKMMU W JOPYTr'UMU
€CTECTBEHHBIMH HayKaMu, ¢uimocodueii, 3TUKOW, OCTETUKOW H TmpaBoM. Poib Ouosoruu B

(bopMHpPOBaHNN COBPEMEHHOW HaYyYHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HayK.

Meronpl MO3HAHUS >KUBOW INPHUPOABI (HAOIMIOAEHHWE, SKCIEPHMEHT, ONMCAHUE, H3MEpEHHe,
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).

JdemoncTpanuu:
Hoptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabmumibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlaGopaTopHble H MpaKkTH4YecKre padoThi:

[IpakTtuueckass paborta Ne 1. «lcmonp30oBaHWE pPA3NUYHBIX  METOJIOB TPH  U3YYCHUH
OMOJIOTUIECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

JKussie cuctemMbl (OMOCUCTEMBI) KaK IpeMeT U3yueHust 0noiorun. OTanuue KUBBIX CUCTEM OT
HEOPraHWYeCKON PUPOIbI.

CpoiicTBa OuocucTeM U UX pasHOOOpa3ue. YPOBHU OpraHU3aluu OMOCHUCTEM: MOJIEKYJISIPHBIN,
KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISIIMOHHO-BUA0BOI, AKOCUCTEMHBIN

(OmoreoreHOTHYECKHUHT ), OMOCHEPHBIN.

JdemoncTpanuu:



Ta6mumibl 1 cxembl: «OCHOBHBIE IPU3HAKH KU3HNY, « Y POBHHU OPraHU3aIIMN KUBOW TIPUPOIBD».

O6opynoBanue: mojaenb Monekysbl JTHK.

Tema 3. XuMH4ecKHil COCTaB M CTPOCHUE KJIETKH.

XUMUYECKUH COCTaB KIJICTKH. XHUMUYECKHE DJICMCHTEHL: MakKpO3JIEMCHTBI, MHUKPOJ3JICMCHTHI.
Bomau MHUHCPAJIbHBIC BCIICCTBA.

@OyHKIUHT BOJBI 1 MUHEPAIBHBIX BEIECTB B KieTke. [lonaepkanue ocMOTHYECKOro OaaHca.

benku. CoctaB u crpoeHrne OeaKoB. AMHHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHuMble n
3aMEHHUMBIE AMHHOKHUCIOTHI. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpblI OEITKOBOW MOJEKYJIIBI
(mepBuUYHasi, BTOpUYHAs, TPETUYHAs W YETBEPTHUYHAsI CTPYKTypa). XHMHUYECKHE CBOWCTBA OEIKOB.
buonornueckue GpyHKINN OEIKOB.

@epMmeHThl — Ouonorndyeckue karanuzatopbl. CTpoeHue ¢epMeHTa: aKTUBHBIA LEHTP,
cybcrpatHas cnenuduanocts. Kodhepmentsl. Butamunbl. Otianuust GepMEHTOB OT HEOPTraHUYECKUX
KaTaan3aTopoB.

YrneBoapl: MoOHOcaxapuiabl (TIOKO3a, pubo3a U JIE30KCHpHO03a), nucaxapuibl (caxaposa,
JIAKTO3a) U Morcaxapuasl (Kpaxmal, TIMKOTeH, 1IeJUT0103a). bruonorndeckue ¢GyHKIUHA YTIIEBOIOB.

Jlunuasl: Tpurnunepuabl, Gochonunuasl, crepouasl. I'uapodunasHo-ruapododHbIe cBOICTBA.
buonornyeckne ¢ynxmmn munuaoB. CpaBHEHHE YIJIEBOJOB, OCIKOB M JIMIHIOB KaK MCTOYHHKOB
SHEPIUH.

Hyxneunossie kucnorel: JHK u PHK. Hyxneoruasl — MOHOMEpPBI HYKJIEHMHOBBIX KHCIOT.
Crpoenue u ¢pynknuu [JHK. Ctpoenune n pynkuuu PHK. Buast PHK. AT®: ctpoenue u pyHKImm.

[{utonorus — Hayka o KieTke. Knetounas teopust — mpuMep B3auMOJCHCTBUS U U (HaKTOB B
HAay4YHOM IIO3HAHUH. MeTOI[BI HU3YYCHUS KIICTKH.

Knerka kak nenoctHas xkuBas cucreMa. OOmMe NpHU3HAKM KJIETOK: 3aMKHYTash HapysKHas
MemOpana, monekynsl JJHK kak renetudeckuit anmapar, cuctema CUHTE3a Oernka.

Tumbl  KJIETOK: dyKapHOTHYecKas W mpokapuoTuuyeckas. (OcoOEHHOCTH  CTPOEHUS
MPOKAPUOTHUYECKOM KieTKU. Kiertounas crenka Oaktepuid. CTpoeHHE SyKapHOTHYECKOW KIICTKH.
OCHOBHbBIE OTJINYHS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAs CTEHKAa, TJHMKOKAIUKC, MX (YHKIIHH.
[Inasmarnueckass MemOpaHa, e€ cBoiicTBa W (GyHkuuu. [lutormmasma wm €€  OpraHoWBbI.
OnnomemOpannbie opranougsl kinetku: OIIC, ammapar ['ombmxu, nmuzocomsl. IlomyaBToHOMHBIE
OpraHOMJbl KJIETKH: MUTOXOHAPWH, IacTuabl. lIponcxokieHne MHUTOXOHIpUN W IutacTha. Bunubl
wiactua. HememOpaHHbIe OpraHoOU/Ibl KIETKUA: PUOOCOMBI, KIETOYHBINA LIEHTP, LIEHTPUOIIU, PECHUUKH,
KryTUKU. DyHKIIUU OpraHOUI0B KJIETKU. BKiItoueHus.

SAnpo — perynstopHblii neHTp kinetku. CTpoeHue sapa: siaepHas 000JI0uKa, KapuoriaszMma,
XPOMATHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEILIECTB B KIETKE.



JdemoHncTpanum:

[Toptpetnl: A. JIeBenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, k. Yorcon, @. Kpuk,
M. Yunkunc, P. ®panknun, K. M. Bap.

[lnarpammsbl: «Pactipenenenre XuMHIeCKUX 3JIEMEHTOB B HEXKMBOM IpUpoie», «Pacnpenenenue
XUMHUYECKUX AJIEMEHTOB B )KMUBOU IPUPOJIEN.

Tabmuiet u cxembl: «lleproanueckas Ta0IHIIa XUMUIECKUX SJIEMEHTOBY, « CTPOCHHE MOJICKYJTBI
BoAb», «bruocunres Oenkay», «Ctpoenue moinekyibl Oenka», «Ctpoenue depmenta», «HyknenHoBble
kucnotel. JIHK», «Crpoenne monekynasl AT®», «CTpoeHne 3yKapuOTHUECKON KiIeTKW», «CTpoeHue
JKUBOTHOM KJIETKH», «CTpOECHHE paCTUTENBHON KIETKN», «CTPOCHHE MPOKAPUOTHUYECKOU KIETKUY,
«CTpoeHue siipa KIEeTKW», «YTIeBOAb», «JIunuasn.

OO6opyoBaHMe: CBETOBOM  MHKpPOCKOI, 00OpyIOBaHME Ui MPOBEACHUS HAOIIOJCHUH,
M3MEPEHHH, SKCIIEPIMEHTOB, MUKPOIIPETIapaThl PACTUTEIBHBIX, JKUBOTHBIX M OAKTEpUAIBHBIX KIETOK.

JlaGopaTopHble H MpaKkTH4YecKre padoThi:

JlaGopatopHnas padorta Ne 1. «/3yueHune kaTaltuTHIECKON aKTUBHOCTH (hepMEHTOB (Ha puMepe
aMMIIa3bl WM KaTajasbl)».

JlaGopaTtopHnas pabota Ne 2. «3yueHune cTpoeHus KJIETOK paCTeHUM, J)KUBOTHBIX U OaKTEPUH O]
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEnaparax v ux OMUCaAHHE.

Tema 4. ’KuzneaeaTeJbLHOCTh KJIECTKH.

OOMeH BelecTB, WM METa00IN3M. ACCUMHIAIMS (TIACTUYECKHA OOMEH) M JIMCCHUMUIISIINS
(?HEepreTUYeCcKuii 0OMEH) — IB€ CTOPOHBI €MHOTO Tpoliecca MeTadom3Ma. Posih 3aKOHOB COXpaHEHHS
BEIIECTB U YHEPTUU B IOHUMAHUU METa00IM3Ma.

Tumnbl oOMeHa BeecTB: aBTOTpO(dHBIN U reTepoTpodHbIi. Ponb pepMeHTOB B 0OMEHE BEILECTB
¥ TIPEBPAIICHUH SHEPTUU B KIIETKE.

@®otocunte3. CBeroBas u TemHOBass (a3zpl  ¢orocuHTe3a. Peakuum  doTocuHTE3A.
DddextuBHOCTL PoTOCHHTE3A. 3HAUEeHNE (POTOCHHTE3A /IJIs )KU3HU Ha 3emuie. BiusHue ycrioBuii cpeibl
Ha (OTOCHHTE3 U CIOCOOBI MOBBIMIEHUS €r0 MPOJTYKTUBHOCTH Y KYJIBTYPHBIX pAaCTEHUH.

XeMocHuHTe3. XeMOCHHTE3UpYIole OakTepun. 3HaueHuEe XeMOCHHTE3a [ )KU3HH Ha 3emMIie.

OHepreTuyecknii 0OMeH B KieTke. PaciieniieHue BEIecTB, BBIIEICHUE U aKKyMYJIHPOBAHUE
SHEPTHH B KJIETKE. DTambl SHepreTuueckoro ooMena. ['nmukonms. bpokenne u ero Buasl. Kucinopomnoe
OKHCJICHHE, WIM KiIeToyHoe JbixaHue. OxuciurenbHoe ¢ochopunnupoBanue. IpHEeKTUBHOCTH
SHEPTEeTUYECKOT0 OOMEHa.

Peakuuu matpuyHoro cuntesa. ['enernueckas nnpopmarus u JIHK. Peanusanus renetnuecko
nH(popManuu B kKieTke. [ eHeTHuecKnii Ko 1 ero CBocTBa. TpaHckpurims — MaTpuuHblil cuaTe3 PHK.
Tpancnsus — OuocunTe3 Oenka. Jransl TpaHcasauu. KonupoBanue aMuHOKUCIOT. Pons pubocom B
OouocuHTe3e OenKa.



Heknerounsie Gopmbl sxu3Hu — BUpychl. Mctopus otkpeiTusi Bupycos (/. Y. MiBaHOoBCcKwMit).
OcobeHHOCTH CTPOSHHMSI M )KMU3HEHHOTO IIMKJIa BUPYCOB. bakTepuodaru. bone3nu pacreHuit, 5)kUBOTHBIX
M 4YeJIOBEKa, BbI3bIBaeMble BHpycaMu. Bupyc mmmynoxeduiura yenoeka (BUY) — Bo3Oymurenn
CIIMa. OOpatHasi TpaHCKpMIILUS, peBepTaza W HHTerpasa. llpodunakTuka pacnpocTpaHeHUs
BHPYCHBIX 3a00JI€BaHU.

JdemoHncTpanum:

Hoptpetst: H. K. Konbuos, 1. 1. UBanosckuii, K. A. Tumupszes.

Tabmunel U cxembl: « Tunbl mutanus», «MeTtabomusm», «MUTOXOHAPUSI», « IHEPTeTUICCKHMA
obmeny, «Xmoporiact, «Dotocuntesy, «Ctpoenne [JIHK», «CtpoeHue u pyHKIIMOHUPOBAHUE TEHAY,
«Cunres 6enkay, «['enetnueckuit koay, «Bupyce», «bakrepuodarm», «CTpoeHHe U )KU3HEHHBIN UK
Bupyca CIIM1]la, 6aktepuodaray, «Permmukammst JJHK».

O6opynoBanue: moaenu-antiukanuu « Y npoenne JJHK u rpanckpunmmsy, «bnocunres 6emkay,
«CTpoeHnue KieTkn», Mozeib cTpykrypsl JHK.

Tema S. PasMHOKeHHEe M MHIMBHAYAIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii nuki, wWiM JKU3HEHHbIM LUK kietku. Murepdaza m wmwuros. Ilpomeccsr,
npoTtekaromue B uaTepdase. Permkarus — peakmust marpuanoro cuatesa JIHK. Ctpoenune xpomocoM.
XpOMOCOMHBIH HaOOp — KapuOTHUII. [IUIIOUHBIN U TaIUTIOUAHBIH XPOMOCOMHBIE HAOOPHI. XPOMAaTH/IBI.
[{uTosornyeckue OCHOBBI PA3MHOKEHUS U MHAUBHIyJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetkn — muto3. Ctaguu Murtosa. [Iporecchl, mpoucXoadiine Ha pa3HbIX CTaIUAX
MUTO3a. brosornyeckuii CMbICII MUTO34.

[TporpamMmmupyemasi ru0esb KIETKH — aromnTo3.

DopMBI pa3MHOXKEHHSI OpPTaHU3MOB: OECIioyioe W IMOJI0OBOE. Buabl 0ecrmoioro pa3MHOKEHUS:
JCJICHUEC HaABOC, IIOYKOBAHHMEC OJHO- W MHOI'OKJICTOYHBIX, cnop006pa30BaHHe, BEIr€TaTUBHOC
pa3MHOXeHHe. VICKyCCTBEeHHOE KIIOHUPOBAaHUE OPTaHU3MOB, €T0 3HAYCHUE JUIS CEJICKIINH.

ITomoBoe Pa3sSMHOXKCHHUEC, €r0 OTIINYUS OT OecI101010.

Meiios. Cranuu Mmeiiosza. [Ipoueccel, npoucxoasiye Ha cTaausax Meiosa. [loBegenne xpomocom
B Mero3e. Kpoccunrosep. buonorndeckuii CMbICHI U 3HaU€HUE Men03a.

['amerorenes — mporiecc 0O0pa30BaHUS TOJOBBIX KJIETOK Yy JKUBOTHBIX. [loyOBBIE JKe€Je3bl:
CeMEHHUKM U snyHUKH. OOpa3oBaHHME W pa3BUTHE IOJOBBIX KIETOK — rameT (CHepMaTO30H,
SIMTICKIIETKA) — CriepMaroreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHUS SIMIICKIETOK M CIIEPMATO30H/I0B.
OmnonorBopenue. Ilaprenorenes.

WupuBuayanbHOe pa3BUTHE (OHTOTeHE3). DMOpPHOHANIBHOE pa3BUTHE (IMOpHOTEHE3). DTambl
SMOPHOHAIIEHOTO DPA3BUTHSA y MO3BOHOYHBIX JXKMBOTHBIX: JPOOJIEHHE, TacTPYJISIIUs, OpPTraHOTeHE3.
[ToctamOpuoHaneHOE  pa3BUTHE. TUIBI MOCTIMOPHMOHANIBHOTO PA3BUTUS: NPAMOE, HEMpsMOe
(mmunHOYHOE). BnusHWe cpenbl Ha pa3BUTHE OpPraHU3MOB, (AKTOPBI, CIOCOOHBIC BBI3BIBATH
BPOXKJAEHHBIE YPOJICTBA.



Poct u pasButue pacteHuil. OHTOre€HE3 LBETKOBOIO PACTECHHs: CTPOCHHUE CEMEHH, CTaguu
pa3BUTHSL.

JdemoncTpanuu:

Tabmuubl 1 cxembl: «PopMBl Pa3MHOKEHUSI OPraHU3MOBY», «J[BOIHOE OIIONOTBOpEHUE Y
IIBETKOBBIX pAacTeHHI», «BererarmBHOe pa3sMHOXKEHHE pACTCHMI», «/leneHue KIeTKu OakTepuii»,
«CTpoeHue MoJOBBIX KIETOK», «CTpoeHue xpomocoMbl», «Kinerounsiit mukny, «Pemnmukamus [JHK»,
«Muto3», «Meito3y, «IIpsamoe n HEmpsiMoe pa3BUTHEY, «] amMeTOreHe3 y MIEKONUTAIOIIUX U YEJIIOBEKAY,
«OCHOBHBIE CTaJ U OHTOTEHE3a.

OO0GopynoBaHue: MUKPOCKOI,  MHKporpenapaTsl  «CrepMaro30uabl  MIICKOTHTAIOMIETOY,
«Slinexnerka Miekonuraromero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHAasT MOJEIb-
anmumukanus «/lenenne knetkny», moaens JIHK, monens MeradazHnoit XpoMOCOMEI.

JlaGopaTopHble H MpaKkTH4YecKre padoThi:

JlaGopaTopnast pab6ora Ne 3. «HabGmtomeHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpPOIIpenapaTaxy.

Jlabopatopnast pabora Ned. «M3ydeHwe CTPOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax.

Tema 6. HaciieacTBeHHOCTh M U3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3agaun reHeTUKU. VIcTOpHs pa3BUTHs TeHETUKU. POsb IUTONOTUN ¥ SMOPHOIOTHH B
CTAaHOBJICHUM T€HETUKH. BKitag poccuickux M 3apyOeXHBIX YUEHBIX B pa3BUTHE T'€HETHKH. MeTozabl
TCHETUKU (THOPHUIOTOTHUECKUH, LHUTOTCHETUYECKUH, MOJEKYIIpHO-TeHeTHYecKuil). OCHOBHBIC
TCHETUYECKUE TIOHATHSA. | eHeTH4ecKasi CHMBOJIMKA, HUCIIONIb3yEeMasl B CXeMaX CKPEIMBAHUMI.

3aKOHOMEPHOCTH HACIIEJIOBAaHUS MPU3HAKOB, ycTaHOBICHHBIC [. Menaenem. MoHorubpumHoe
CKpelLIMBaHue. 3aKOH eJMHO00pasus THOPUA0B epBOro mokojaeHus. [lpaBuino noMmuHupoBaHus. 3aKOH
paciueruieHus mpu3HakoB. ['unore3a unctoTsl ramert. [lonHOe U HeMmoIHOE JOMUHUPOBAHKE.

Jurndpumnoe CKpeEIlIMBaHUE. 3akoH HE3aBHUCUMOI'O  HACIEJOBAaHHUS  MPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JAUTHOPUTHOTO CKPEIIMBAaHWSA. AHATU3UPYIOIIEEe CKpEUIMBAHUE.
Hcnonp30BaHre aHATM3UPYIOMIETO CKPEIUBAHUS TSI ONIPECIICHHs] TEHOTHIIA 0COOH.

CueruieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana 1o cHernyieHHOMY HacleI0BaHHIO
reHoB. HapyIieHne cueruieHns reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOcOMHas TeOpHsl HACJIEICTBEHHOCTHU. | eHeTH4eCcKe KapThl.

I'enetuka mosa. XpOMOCOMHOE OMNPEAENICHUE IM0Ja. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
I'omoramerHbIe U reTeporaMCTHLIC OPraHU3MbI. HaCJIel[OBaHI/Ie NPU3HAKOB, CHCTIJICHHLIX C IMOJIOM.

N3meHunBOCTh. Buabpl M3MEHYMBOCTH: HEHACJIEICTBEHHAs! M HACJIEACTBEHHas. Ponb cpenbl B
HEHACJTICICTBCHHONH  M3MEHYMBOCTU.  XapaKTEPUCTHUKA  MOIU(PHUKAIMOHHOW  HM3MEHYHMBOCTH.
Bapuanuonnsiii psg v BapuanuvoHHass kpuBas. Hopma peakumu npusHaka. KonndecTBeHHbIE U
Ka4yeCTBEHHBIE MMPU3HAKU M UX HOpMa peakiuu. CBOHCTBa MOIU(PUKAITIOHHONW U3MEHUYUBOCTH.



HacnenctBenHasi, WM TEHOTUIHMYECKas, W3MEHYMBOCTh. KomOWHATHUBHAs HM3MEHYHUBOCTb.
Meiio3 1 1OJI0BOH MpoIlecC — OCHOBA KOMOMHATHBHOM M3MEHUYMBOCTU. MyTallMOHHAS U3MEHYMBOCTD.
Knaccudukanuss myranmii: TeHHBIE, XpPOMOCOMHBIC, T€HOMHBIE. YacToTa W NPHUYUHBI MYTAaIlUM.
Myrtarennsie (pakTopbl. 3aKOH TOMOJOIMYECKMX pSAIOB B HACIEICTBEHHONW W3MeHYMBOCTH H.
. BaBunosa.

BHe;mepHa;[ HacCJICACTBEHHOCTh U U3MCHYNBOCTD.

I'enetuka uyenoBeka. Kapuotun demoBeka. (OCHOBHbIE METOABI TEHETUKU 4YEJIOBEKa:
TeHEAJIOTUYECKI I, OM3HEIIOBBINA, IIUTOTCHETUICCKUH, OMOXUMHYECKUI, MOIEKYISIPHO-TeHETUIECKU .
CoBpeMEHHOE OmNpeeieHue TeHOTHUIIA: MOJHON€HOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM
yucie ¢ nomoineio ITIP-ananu3a. HacmeacrBennble 3a001¢BaHMs Ye€JIOBEKA: TeHHBIE 00JIE3HU, 00JIE3HU
C HACJICJICTBEHHOU MTPEAPACIIONOKEHHOCTHIO0, XPOMOCOMHBIE OoJie3HH. CoMaTHYEeCKHEe U TeHEpaTUBHBIC
myTanuu. CTBOJIOBBIC KIETKU. [IpUHIMITBI 310POBOTO 00pa3a )KU3HU, TUATHOCTHKH, TPODUIAKTUKU H
JIeYCHUS] TeHEeTHYeCKUX  Oome3Held. MeIUKO-TeHETHYECKOe  KOHCYJIbTHPOBaHHE.  3HAYCHHE
MEIUIIMHCKOW TeHETUKH B MPEAOTBPAIICHUH U ICYCHUN TCHETUYECKUX 3a00JIeBaHNI YeIIOBEKA.

JdemoHncTpanum:

[optpetsr: I'. Menaens, T.Mopran, I'. me ®@pu3, C. C.UYerBepuxoB, H. B. Tumodees-
Pecosckuii, H. 11. BaBuios.

Tabmuiet ¥ cxembl: «K MOHOTHOPUIHOE CKPEIIUBAHUE U €TO IIUTOTEHETHYECKAst OCHOBAY, «3aKOH
pacHieTuIieHHs] W €ro IUTOTCHETHYeCKass OCHOBa», «3aKOH YHCTOTHI Tramer», «JlurudpumgHoe
CKpELIBaHUEY, «uTomorudeckue OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHUSY, «Metios»,
«B3anMoIeiiCTBUE aJUICNIbHBIX T€HOBY», «l'€HeTHYeCKue KapThl PACTEHHH, )KUBOTHBIX U UEIIOBEKaY,
«"eHerrka nosia», «3aKOHOMEPHOCTH HACIEAOBaHUSs, CLEIIEHHOTO ¢ nojiom», «KapuoTtumsl yenoseka
Y KUBOTHBIX», « Buabl n3amMmeHunBOCTHY, «MonudukannonHas n3MeHIMBOCThY, «HacnenoBanue pesyc-
bakropay», «['eHeTHKa rpynn KpoBm», « MyTallmOHHAS U3MEHUUBOCTD.

O6opynoBanue: MoAenu-anminkanun — «MoHorubpuaHoe — ckpeuiuBanue»,  «Hemnomnoe
JOMUHUpOBaHUE», «JlurubpuaHoe ckpemuBanue», «llepekpécT XpoMOcOM», MHKPOCKON H
MuKpornpenapat «/[po3odunay (Hopma, MyTanuu HGOpMBI KPBIIILEB U OKPACKH Tela), repoapuii «I opox
IIOCEBHOMY.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

JlaGopatopnasi pabora Ne 5. «M3ydeHue pe3ynbTaToB MOHOTHOPHIHOTO U JAUTHOPHUIHOTO
CKpEIIMBAaHUSA Y APO30(HIBI HA TOTOBBIX MUKPOIIPEIapaTaxy.

JlaGopatopnasi pabora Ne 6. «M3yueHne MOAM(UKAIMOHHON H3MEHUMBOCTH, MOCTPOCHHE
BapHAIMOHHOIO Psiia U BAPUALIUOHHOU KPUBOI.

JlaGopaTtopHnast pabota Ne 7. « AHanu3 MyTanuid y 1po30¢GuiIsl Ha TOTOBBIX MHUKPOTIPEIIapaTax».

[Ipaxruueckas pabora Ne 2. «CocTaBiieHHE U aHATIN3 POJIOCIOBHBIX YETOBEKAY.

Tema 7. Cenexuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuusi Kak HayKa M TPOIECC. 3apOKACHUE CEJIEKUMM U JOoMecTuKanus. Yyenue H.
. BaBunoBa 0 IEHTpax MPOMCXOXKAEHUS M MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpsI
IIPOUCXOXKACHNS TOMAIIHUX KUBOTHBIX. COpT, MOpOJa, ITaMM.

CoBpeMeHHBIC METOJBl CEJNEeKIMU. MacCOBBIM M WHIWBHAYAJIbHBIM OTOOPHI B CEIEKIIMH
pacteHuil u )KuBOTHBIX. OIIeHKa SKCTephepa. bim3kopoacTBeHHOE CKpenIBaHne — MHOpUAUHT. YucTas
nuaus. CKpelrBaHue YUCTBIX TUHUM. ['eTepo3uc, uinu rubpuanas cuna. HepoacTBeHHOE CKpeluBanue
— aytOpugunr. OtaanénHas rubpuanzanus u e€ ycrnexu. MCKycCTBEHHBIN MyTareHes3 W IMOJydeHHe
MTOJIMIUIONIOB. JIOCTHKEHUS CENEeKIIUN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHosoruss Kak oOTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpHUs. OTanbl CO3aHUS
pexombunanTHoU JIHK u Tpancrenusix oprannzMoB. Kierounas unxenepus. Kinerounsle KyJabTyphbl.
MHuUKpOKIIOHATIBHOE Pa3MHOXKEHHUE pacTeHui. KnonupoBanue BBICOKOTPOTYKTUBHBIX
CEeNbCKOXO03SHCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE U 3THYecKue npodieMbl. MO — reHeTHyecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpalUu:

Hoprpetst: H. K. Basunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. @. l1BaHOB.

Tabmuiel u cxembl: KapTa «L[eHTpbI IPOUCXOKICHUS 1 MHOTOOOPA3Hsl KYJIbTYPHBIX PACTCHHITY,
«ITopoasl JOMAaITHUX KHBOTHBIX», «CopTa KyJNIbTYPHBIX pacTeHH», «OTmHanéHHas ruOpuIu3aus»,
«Pabotel akagemuka M. @. MBanoBa», «llomumaonausy», «O0beKTh OMOTEXHOIOTUNY, «KieTouHbie
KyJbTYPBI U KJIOHUPOBaHUEY», « KOHCTpyHpOBaHUE U TEPSHOC TEHOB, XPOMOCOM.

Ob6opynoBaHue: MYJISHKU IJI0JI0B M KOPHEIUIONOB JUKUX (POPM U KyJIBTYPHBIX COPTOB PACTCHHUH,
repOapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHble H MpaKkTH4YecKre padoThi:
Okckypeusi «OCHOBHbIE METOJbl M JOCTH)KEHMS CEJIEKIIMM DPACTeHUN U JKUBOTHBIX (Ha

CENIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO0 (epMy, COPTOMCIBITATENbHBIA yYacTOK, B TEIUIMYHOE
X034HCTBO, JJA0OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoJIonHOHHAS OMOJIOTUA.

[IpeanocbuIKM BOZHUKHOBEHUS SBOJIOLMOHHON TEOPUU. DBOIIOLMOHHAS TEOPUS U €€ MECTO B
Ouosioruu. BrnusiHre 9BOTIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUHU U JPYTUX HAYK.

CBI/I,Z[CTCJIBCTBB. SBOJIOLIUH. ITaneonromoruueckue: IIOCICA0OBATCIIbHOCTh ITOABJIICHUA BHUJI0B B
MAJICOHTOJIOTUYECKOM JIETOMHCH, TepexoaHbie (opMbl. buoreorpadudueckue: CXOACTBO U pa3udHe
(dayH u Ga0p MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHEe: CXOJICTBA U pa3auuus 5SMOPHOHOB pa3HBIX BHJOB MO3BOHOYHBIX.
CpaBHHUTENIbHO-aHATOMUYECKUE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE, PYJUMEHTAPHBIE OpraHbl, ATABU3MBI.



MonekynspHO-OMOXMMUYECKHE:  CXOJCTBO  MEXAaHM3MOB  HACJIEJCTBEHHOCTH M  OCHOBHBIX
METa0OJIMYECKUX MyTel Y BCEX OPTaHU3MOB.

OpomtonmonHas Teopus Y. JlapBuHa. [Ipeanocsliky BO3HUKHOBEHUS JapBUHU3MA. J[BUKylIMe
CHJIBl SBOJIIOLMU BUAOB 1O J[apBHHY (M30BITOYHOE Pa3MHOKEHHE MPU OIPAaHUYEHHOCTH PECYPCOB,
HeolpeeéHHast U3MEHYMBOCTb, O0Opb0a 3a CyIIECTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunternyeckas Teopust 3Boonuu (CTI) 1 €€ OCHOBHBIE MOJIOKEHHS.
Mukpossomronus. [omynsamus kak eTMHULA BUIA U SBOJIIOLIUH.

JBwxymme cuibl (GakTopsl) SBOJIOLUU BHJIOB B MNpupoae. MyTallMOHHBIA Ipolecc u
KOMOWHATHBHASA U3MEHUYMBOCTD. [lonmysIiOHHbIE BOIHBI U Apeiid reHoB. M3omsamus u Murpanusi.

EcrecTBeHHbI 0TOOp — HanpaBisomuil pakrop Borord. @OpMbI €CTECTBEHHOTO 0TOOpA.

[Tpucnoco0IeHHOCTh OPraHu3MOB KaK pe3yJbTaT 3BOJIONUH. [IpuMepsl mpHCTOCOONICHUH y
Opranu3MoB. ApoMopdo3bl U UIH0AAATI TAIUH.

Bun wu BupmooOpaszoBanme. Kpurtepum Buma. OcHoBHBIE (OpMBI  BHI000Opa30BaHUS:
reorpauuecKoe, YKOJIOTHIECKOe.

MakposBomonus. Dopmbl  3BoNOLMU:  (QUIETHYECKasl, [WBEPreHTHAas, KOHBEPreHTHas,
napasenbHas. HeoOpaTuMocTh 3BOIOIHH.

[TporcxoxkaeHre OT HECMeNUaTu3UPOBAaHHBIX TpenkoB. [Iporpeccupyromas crienyaan3amms.
ApnantuBHas paauaius.

JdemoncTpanuu:

Hoptpertsr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens,
@. Mroiiep, A. H. CeBeprios.

Tabmuiel U cxeMbl: «Pa3BUTHE OPraHMYECKOTO MHUpa Ha 3emiie», «3apoJbIyd MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTtepurc», «Dopmbel O00prOBI 3a cymiecTBOBaHHE», «ECTECTBEHHBIN OTOOPY,
«MHorooOpa3ue copToB pacreHui», «MHoroobpazue TOpPOJ JKUBOTHBIX», «llomymsmun,
«MyTanMoHHass HW3MEHYHMBOCTH», «Apomopdossr», «Umnoamanramumy, «OOmas aereHepanusy,
«/IBmwxymue cuibl 3Bomonuny, «Kapra-cxema mapmpyra mytemectsus Y. lapsuna», «bopbba 3a
cymecrBoBanue», «lIpucrnocobieHHOCTh oOpranusmoBy», «l'eorpaduueckoe BHUI000pa30BaHUEY,
«OKOJIOTHYECKOE BHI000pa30BaHUEY.

OO6opynoBaHMe: KOJJICKIMST HACEKOMBIX C Pa3MUYHBIMU THIIAMU OKpackw, HaOOp IJIOJ0B U
ceMsH, kosulekuus «IIpuMepbl 3alUTHBIX NPUCTIOCOOJIEHUH y JKUBOTHBIX», Mozelb «OCHOBHbBIE
HaTpaBJICHUS 3BOJIOIMNY», 00BEMHAsE MoeNb «CTpOEHUE TOJIOBHOTO MO3Ta TO3BOHOUHBIX).

Buoreorpaduyeckas kapta Mupa, KosuteKuus «PopmMbl COXPaHHOCTH UCKOTIAEMBIX KHUBOTHBIX U
pactenuit», Mmozaenb ammunkauus «llepekpécr xpomocom», BiaxHble mpenaparbl «Pa3ButHe
HacekoMoro», «Pa3zButme nsarymkm», Mukporpenapar «/lpozodunay (Hopma, myTtanmuu (Hopmbl
KPBUIBEB U OKPACKU TETA).

JlabopaTopHble U IpaKkTHYeCcKHe padoThI:

JlaGopatopnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.



JlabopaTtopnas pabota Ne 2. «Onrcanue Mpucrnoco0JIeHHOCTH OpTaHu3Ma U €€ OTHOCUTEIHLHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU HA 3eMuie.

I[OHay‘-IHBIe OpCACTABJICHUSA O 3aPOKACHUU KU3HU. HaquLIe THUIIOTE3bl BOBHUKHOBCHUSA KU3HU
Ha 3emuie: aOMOTreHe3 M TaHCIEePMUs. XUMHUYECKasi HBOJIOIUSA. AOMOTEHHBIH CHHTE3 OPraHUYeCKHX
BCIICCTB H3 HCOPraHUYCCKHX. 3KCHepI/IMeHTaHLHOG MMOATBCPIKACHUC XUMHUYECKOU SBOJIOLUH.
Hauanpabie sTanel Ouonorudeckoit sposonuu. ['unoreza PHK-mupa. ®dopmupoBanne MeMOpaHHBIX
CTPYKTYP Y BOBHUKHOBEHHUE NPOTOKIETKU. [IepBbie KieTKkH U ux 3BOIOLMsS. DOopMHUpPOBaHUE OCHOBHBIX
TPy KUBBIX OPraHU3MOB.

PazBuTue xu3Hu Ha 3emJie no spaM u nepuoaam. Katapxeit. Apxeickas u mpoTepo30icKas 3phbl.
[Taneo3oiickass spa W e€¢ mNepuoAbl: KEeMOPHICKHIA, OPJOBUKCKUN, CHUIYPUHCKUN, JIEBOHCKHIA,
KaMEHHOYTOJIbHBIHN, IEPMCKUH.

Me3so3olickas 3pa 1 €€ nepuoibl: TPUACOBbIN, IOPCKUNA, MEIIOBOM.
KaiiHo3olickas pa u €€ nepuo/ipl: NajJeoreHoBbIN, HEOT€HOBBIH, AaHTPOIIOTEHOBBIN.

XapakTepucTuka KJIMMaTa M TE0JIOTMYECKUX MpolreccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
PacTUTENBHOTO M KMUBOTHOTO MHpa. ApoMopdo3bl Yy pacTeHuid U KUBOTHBIX. [losiBneHue, pacuseT u
BBIMUpPAHUE TPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCKOro MHupa Kak OTpakeHHE 5BOJIONUU. OCHOBHBIE CHUCTEMATHYECKHE
IpYyNIbl OPTaHU3MOB.

OBoronus yesnoBeKka. AHTPOIIOJIOTH Kak Hayka. Pa3BuTue nmpencTaBieHU O MPOUCXOKICHUH
4enoBeka. Meroabl u3ydeHus aHTpornoreHe3a. CXOACTBa M pa3iavuds 4YEJIOBEKAa U JKMBOTHBIX.
CucremaTuecKoe MOJI0KEHUE YEIOBEKa.

JBmwxymue cuibl ((hakTopbl) aHTporioreHe3a. HaciencrBenHas M13MEHYMBOCTh M €CTECTBEHHBIN
ot6op. OOmIecTBeHHBIN 00pa3 KU3HHU, H3TOTOBJICHNUE OPYAUH Tpya, MBIIIUICHHUE, PEYb.

OCHOBHBIE CTaJMU U BETBU HBOJIIOLIMN YEIOBEKA: aBCTPATONUTEKH, Henosek ymensiid, YenoBek
npsaMoxonsamui, Yenosek Heanaepranbckuii, YemoBek pasyMHbId. Haxonku MCKOIAeMbIX OCTaTKOB,
BpeMsI CYIIECTBOBAHUS, 00JIaCTh pacpoCTpaHeHHUs, 00bEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HH, OPYIUS.

Yenoseueckne pacbl. OCHOBHBIE OOJBIIME pachl: €BpONEOUAHAs (€Bpa3uiicKas), HErpo-
aBCTpaJIOu THAS (’xBaTtopHabHA), MOHTOJIOMTHAS (a3marcko-aMepHKaHCKas). YepTol
MIPUCTIOCOOJICHHOCTH MNPEACTAaBUTENICH YEIOBEUYECKUX pac K YCJIOBUSM CYIIECTBOBaHMA. ENMHCTBO
yenoBeueckux pac. Kputrka pacusma.

JdemoHncTpanum:

Hoptpetsr: @. Peau, JI. Ilactep, A. K. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmumel u cxeMbl: «Bo3HukHOBeHHe COJNIHEUHOW CHUCTeMbl», «Pa3BUTHE OpPTraHUYECcKOro
Mupa», «PacturenpHas kierka», «KuBoTHas kinetka», «lIpokapuotnyeckas kierka», «CoBpeMeHHas
CUCTEMa OpraHuyeckoro Mupa», «CpaBHEHHE aHATOMHMUYECKHUX YEepT CTPOEHUS YeJIOoBEKa U
4eloBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MeCTa MaJeOHTOJOTUYECKUX HAXOJIOK IMPEIKOB



COBPEMEHHOTO YeJIOBEKay», «/[peBHeiue moan», «/IpeBaue moan», «llepBbie COBpeMEHHbIE IO,
«YenoBeueckue pacb».

Ob6opynoBanue: myispku  «[Ipoucxoxkaenne  demoBeka»  (OIOCTBI  aBCTpaJIONUTEKA,
NUTEKAaHTPOIla, HEaHJepTajblla, KPOMAHBOHIIA), CJIENKH WIA H300paKEHUs] KaMEHHBIX OpYIHi
NEPBOOBITHOTO YEJIOBEKa (KaMHHU-YOMIEpHl, pyOmma, ckpebiia), TeOXpOHOJIOTHYEcKas TabiauIa,
KoJuteKIust «@opMBI COXPaHHOCTH MCKOMAEMBIX KUBOTHBIX U PACTEHHI».

JlaGopaTopHble H MpaKkTH4YecKne padoThi:

[Ipaktuueckast pabota Ne 1. «M3ydeHHne HCKOMAEMBIX OCTAaTKOB PACTEHUH M KUBOTHBIX B
KOJUIEKLIUSX».

DKCKypcusi «DBOJIOIMUS OpPraHWYecKoro Mupa Ha 3emsie» (B €CTECTBEHHO-HAYUYHBIH WU
KpaeBeauECKU My3eil).

Tema 3. OpranusMbl H OKpPYKaIas cpeaa.

DKoJorus Kak Hayka. 3ajjaud U pasJesbl IKOJIOTHU. MeTo/Ibl 3KOJOTUYECKUX HCCIIET0BAHUM.
DKOJ0rH4eCcKOe MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenpt oOuTaHus OpraHU3MOB: BOJHAs, Ha3¢MHO-BO3yIIHAas, [IOYBEHHA,
BHYTPUOPraHU3MEHHAS.

Oxonorndeckue ¢akrtopel. Kiaccudukammst skomornuecknx (HakTopoB: aOMOTHUECKHE,
OMOTHYECKHUE U aHTPOIIOTeHHbIE. J[eiCTBUE SKOIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbuoTtnueckue (akTopbl: CBET, TEMIIEpaTypa, BlaxHocTb. Potonepuoausm. Ipucnocobnenus
OPraHM3MOB K JICHCTBHIO aOMOTHYECKHX (aKTOpOB. bromornueckue puTmel.

buotnueckue daxTopbl. Buapl OMOTHYECKHUX B3aWMOCHCTBUN: KOHKYPEHIIUS, XUITHUYECTRO,
cumOuo3 u ero Qopmel. [lapasutusm, Koomepauus, MyTyajau3M, KOMMEHCAJIH3M (KBapTUPAHCTBO,
HaxJICOHMYECTBO). AMEHCAIM3M, HEUTpaiIu3M. 3HaueHHWE OMOTHYECKUX B3aWMOJCHCTBUN A
CYIIECTBOBaHMS OPraHU3MOB B IPUPOTHBIX COOOIECTBAX.

DKOJIOTUYECKHE  XapaKTEepUCTUKH  momyisuud. OCHOBHBIE — TOKa3aTead  MOIMYJISIHH:
YUCJIEHHOCTb, TJIOTHOCTh, POKAAEMOCTh, CMEPTHOCTD, MMPUPOCT, MUTpaLys. /[MHaMuKka YUCIEHHOCTH
MOMYJISIUU U €€ PEeryJIsiusl.

JdemoHncTpanum:

[optpetsr: A. I'ym6oasar, K. @. Pynse, O. ['ekkens.

Tabmuubel u cxemsl: kapta «IIpuponubie 30HBI 3emim», «Cpeabl OOWTaHHS OPTaHU3MOBY,

«Dotonepuoauzm», «llomynsanuny, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYJIALUN UH(Y30pHH-
Tydenbkny, «lluimesbie nemnm.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

JlaGopaTopnast pa6ora Ne 3. «Mopdomornueckre 0COOCHHOCTH PACTEHUW W3 Pa3HBIX MECT
OOUTAHUSY.



JlabGopaTtopnast padota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktruueckas padota Ne 2. «[Toacu€r MIOTHOCTH MOMYJISIIMI Pa3HBIX BUIOB PACTCHHI.

Tema 4. Coo011ecTBa M DKOJOrHYeCKHe CHCTEMBI.

Coo06miecTBo opranu3MoB — OuorieHo3. CTpyKTypbl OHMOIIeH03a: BUIOBAs, IPOCTPAHCTBEHHAS,
Tpoduueckas (nmuuieBas). Buapl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Dkonorudeckue cucrembl (3kocucteMbl). [loHsitTue 00 »dKocucTemMe U OHOreOleHO3E.
OyHKIMOHATbHBIE KOMIOHEHThI SKOCHUCTEMbI: MPOJYLEHThI, KOHCYMEHTHI, peayleHTsl. Kpyrosopor
BEIIECTB M MOTOK HEPTUHU B dKocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU 3KOCUCTEMBI. [luieBsie
uenu 1 cetu. OCHOBHBIE MMOKA3aTeIN SKOCUCTEMBL: OoMacca, MPOyKIHs. DKOJIOTHYECKUE MTUPAMU/IbI:
NPOAYKLUH, YHUCICHHOCTH, Ouomaccel. CBOWCTBA HKOCHCTEM: YCTOWYMBOCTBH, CAMOPETYIISLHUSA,
pazBurue. Cykueccus.

[Ipuponnble 3KOCHCTEMBL. DKOCHUCTEMBI 03€p M pPEK. OKOCHCTEMa XBOHHOIO HWIJIH
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOoCcHCTeMBl. buonoruueckoe u
XO34WCTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak (akTop ycroiumBocTH 3KocucTteM. CoxpaHeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiibl, coctaB u cTpykrypa ouochepst. XKusoe
BemecTBO U ero ¢yukmuu. OcobeHHOCTH Onochephl Kak rio0aabHON 3KOCHCTEMBL. JlMHaAMUYecKoe
paBHOBecHe U oOpaTHast CBs3b B Onocdepe.

KpyroBopoTsl BemecTB U OMOT€OXMMHYECKHE IIMKJIBI 3JEMEHTOB (yrjiepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Omocdepe 3emmm. AHTpOTNOTeHHBIE M3MEHEHHs B Ouochepe. I'mobampHbIE
HKOJIOTUYECKUE TTPOOIEMBI.

CocymecTBoBaHMe THpuUpojbl U yenoBeduecTBa. CoxpaHeHHe Ouopa3sHOOOpa3usi Kak OCHOBa
ycroitunBoctn Omnocdeprl. OCHOBa pPAaLMOHATIBHOTO YIPABICHHUS IMPUPOJHBIMH pecypcamMd U HUX
ucnoJib30BaHue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPO/IBL.

JdemoHncTpanum:
[Moptpetnl: A. JIx. Terncnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumel u cxemsbl: «[lumesbie nenu», «buorneHos: coctaB u CTpykTypay, «llpupomHbie
coobmiectBay, «Llemn mutanusy», «DKonorudyeckas nupamMmuia», «buocdepa u yenoBek», « IkocucTemMa
LIIMPOKOJIMCTBEHHOIO Jiecay, «IJKOocHCTeMa XBOWHOro Jjeca», «buoreHo3 BomoéMa», «ArpoLEHO3»,
«ITpuMepHbIE aHTPOMOTEHHBIE BO3ACHCTBUS HAa MNPUPOIY», «BakHelllne HUCTOYHUKHU 3arps3HEHUS
BO3/lyXa U TPYHTOBBIX BO/», «[louBa — BakHelIIas cocTaBisiomas onocdepon», « DakTopsl Ierpagaiim
nouBy, «llapHuKoBBI 2QdexT», «DaKkTOpsl PaTUOAKTHBHOTO 3arpsi3HeHUs Ouochepn», «Oommas
CTpyKTypa Ouochepr», «Pacrnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBINA 3KpaH Ouocheps»,
«Kpyrosopot yriepoaa B 6uocdepe», «kKpyroBopot a3ora B mpupoie.




OOGopynoBanue: Mojaenb-anInKanus « TunmuuHele OWOLIEHO3B», Trepbapuili «PacTturensHbie
cooOmiecTBay, Koyutekuuu «buonenosy», «Bpeaurenn BaXHEHUIINX CEIbCKOXO03SHCTBEHHBIX KYJIBTYP»,
repOoapuy M KOJUIEKLIMU PACTEHUH U KUBOTHBIX, IPUHAJIEKAIINE K PA3HBIM SKOJIOTHYECKUM IpyMIaM
oxHoro Buza, Kpacuas kuura Poccuiickoit denepanmu, n300paskeHus1 OXpaHIEMbIX BUI0B PaCTCHUN U
KUBOTHBIX.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHIS ITPOI'PAMMEBI 110 BUOJIOT'M HA BA30OBOM
YPOBHE CPEJJHEI'O OBILIET'O ObPA30OBAHUWA

Cormacho ®I'OC COO, ycraHaBnMBarOTCI TpeOOBaHUS K pPE3yJNbTaTaM OCBOCHHS
00yJaroIUMUCs HPOrpaMM CpEAHEro oOwero oOpa30BaHUs: JMYHOCTHBIM, METANPEIMETHBIM U
IIPEIMETHBIM.

JJMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JAMYHOCTHBIX pE3yJBTaTOB OCBOCHHsA IpeaMera «buomorusy BbIICIICHBI
CJICAYIOIINE COCTABISIONINE: OCO3HAHNE 00YYAIOIMMHCSA POCCUHCKON TPasKIaHCKON WICHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH M CAMOONPEICIICHUIO, HAJIUYME MOTUBALUU K
00y4eHHI0 OMOJIOTHH, LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOEKICHHUH JTMYHOCTH HA OCHOBE
KJIIOYEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAAULMN Pa3BUTUS OMOJIOTMYECKOrO 3HAHMsI, FTOTOBHOCTh U
CIIOCOOHOCTh O0YyYalolUXCs PYKOBOJCTBOBATHCSI B CBOCH JEATEIBHOCTH IICHHOCTHO-CMBICTIOBBIMU
YCTaHOBKaMH, MPUCYIIUMH CHUCTEME OMOJIOIMYECKOro 00pa3oBaHMs, HAJINYHME HKOJOTHYECKOTO
IMpaBOCO3HAHUH, CIIOCOOHOCTH CTaBHUTH eI U CTPOUTD )KU3HCHHBIC ITJIaHbI.

JIMuyHOCTHBIE PE3yIbTAaThl OCBOCHUS NpeaMeTa «bHonorus» JO0CTUraroTcst B €AMHCTBE yueOHOM
U BOCIUTATEIbHOW  JEATEIBHOCTH B  COOTBETCTBHUM C  TPAJUIMOHHBIMH  POCCUUCKHUMHU
COINUOKYJIbTYPHBIMU, HUCTOPUYCCKUMHU U JYXOBHO-HPABCTBCHHBIMU HICHHOCTAMH, IHNPUHATBIMH B
olmiecTBe NpaBWJIaMH KM HOPMaMu TIOBEIACHHS U CIIOCOOCTBYIOT IIpolieccaM CaMOIO3HaHMS,
CaMOBOCIIUTAHUSA U CAMOPAa3BUTUS, PA3BUTU BHYTpeHHef/’I MOo3uuu JIMYHOCTH, TaTPUOTU3MA, YBAKCHUA
K 3aKOHYy M IIPaBOIOPSAIKY, YEJIOBEKYy Tpyda U CTaplieMy IOKOJIEHHIO, B3aMMHOIO YBa)XKCHHUS,
Oepe’KHOTO0 OTHOLIEHHS K KYyJbTYpHOMY HACIEAMI0O M TPaJUIsIM MHOTOHAIIMOHAIBHOTO Hapona
Poccuiickoit deneparuu, Npupoae U OKpYy>Karollen cpere.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHS Y4eOHOTro mnpenMera «BHOJOTHS» TOMKHBI OTpPa)XaTh
TOTOBHOCTh M CHOCOOHOCTh OOY4YarOUIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTpPEHHEH
MO3ULMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OPUEHTALWH, MO3UTHBHBIX BHYTPEHHUX YOEKICHHIA,
COOTBETCTBYIOIMX TPAJAULIUOHHBIM LIEHHOCTSAM POCCUICKOrO OOIECTBa, PacIIMPEHUE >KU3HEHHOIO
ONbITa M ONIBITA ACATEIBHOCTH B IIPOLIECCE pEANU3alM OCHOBHBIX HAIIPABJICHUN BOCIHTATEIBLHON
NESTEIIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpakIaHCKOr0 BOCIIUTAHMS



Cc(OPMUPOBAHHOCTH TPAKITAHCKON MO3HUIIUK O0YYAIOIIErOCs KaK aKTUBHOT'O U OTBETCTBEHHOTO
YJIeHA POCCUICKOTO OOIIECTRA;

0CO3HAHME CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00s13aHHOCTEH, yBayKEHHE 3aKOHA M TIPABOTIOPS/IKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH MAEATEIHOCTU MPU CO3AAHUU Y4YEOHBIX MPOEKTOB,
peleHNH y4eOHbIX M T03HABATEIbHbIX 3a/]ay, BHIIIOJTHEHUN ONOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEAEIsATh COOCTBEHHYIO TIO3HIIMIO TI0 OTHOIICHHUIO K SIBICHUSIM COBPEMEHHOM
JKH3HU U O0BACHATH €€

YMCHHUEC YYUTBIBATH B CBOHUX HeﬁCTBHHX HCO6XO,I[I/IMOCTB KOHCTPYKTHBHOT'O BSaHMOHeﬁCTBHﬂ
JIIOI[CfI C pasHbIMU y6C)KIIeHI/I$IMI/I, KYJbTYPHBIMU HCHHOCTAMU U COLIUAJIBHBIM IMOJIOKCHHUCM

TOTOBHOCTL K COTPYAHHUUYCCTBY B HOPOLHCCCC COBMCCTHOTO  BBIIIOJHCHUSA y‘{€6HbIX,
IMO3HaBaTCJIbHBIX W HUCCIICAOBATCIBCKUX 3ada4, YBAXHUTCIbHOI'O OTHOIICHHA K MHCHHUIO OIIIIOHCHTOB

1pu 00CYXKIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONIEPIKAHMS;

TOTOBHOCTb K TYMaHUTApPHON U BOJIOHTEPCKOI 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:
c(hOpMUPOBAHHOCTh POCCHMCKON TpakIaHCKOW HIEHTUYHOCTH, MATPUOTU3MA, YBAKCHUS K
CBOEMY HapoJ1y, 4yBCTBa OTBETCTBEHHOCTH Iepes, PoauHOM, rop1ocTu 3a cBOM Kpai, cBoro Ponuny,

CBOM S3BIK U KYJIbTYPY, IPOILIOE U HACTOALIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHUE K MPUPOJHOMY HACIECIUIO U MAMATHUKAM MIPUPOABI, JOCTHKEHUIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CHOCOOHOCTh OLICHMBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAHOBJICHUE M Pa3BUTHE OHOJIOTHH,
IIOHMMAaHMsI 3Ha4eHUs1 OMOJIOTMH B MMO3HAHUM 3aKOHOB IPUPO/BI, B )KU3HU YEJIOBEKA U COBPEMEHHOIO

o01IecTBa;

uyeiiHas yOe:KIEHHOCTh, TOTOBHOCTh K CITy)KeHHIO U 3amure OTedecTBa, OTBETCTBEHHOCTh 3
€ro cyanoy;

3) AYXOBHO-HPABCTBEHHOTI'0 BOCIIMTAHUSA:
OCO3HaHUE JYXOBHBIX LICHHOCTEH POCCUMCKOTO HAPOJa;
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CHOCOOHOCTh OLIEHUBATh CUTYAllMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTHPYSCh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJ1a B IOCTPOCHUE YCTOHYMUBOTO Oy TIyIIIEro;



OTBETCTBEHHOE OTHOILIIEHHE K CBOMM POJUTENSAM, CO3JAHHUIO CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATUS LEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TpaIULMSAMU Hapo10B Poccuu;

4) 3cTeTHYeCKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYash 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOLUIECTBEHHBIX OTHOLICHUII;

MMOHUMAaHHE AMOITMOHAIBHOT'O BO3ICHCTBUS KUBON IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMJICHHE MPOSBIISTh Ka4eCTBa
TBOPUYECKOM JIMYHOCTH;

5) puzuveckoro BocnuTaHusi, GopMUPOBaAHMS KYJIbTYPbl 310POBbsSi U IMOIIMOHAJBLHOIO
oJaronoJryumsi:

MOHUMAaHWE W peau3als 3J0pOBOro W 0Oe30macHoro odpasa >XKU3HHU (30pOBOE MHTAHUE,
COOJIIO/ICHNE TUTHEHUYECKUX TMpaBWJI W HOpPM, COAIIAHCHUPOBAHHBIM PpEXHUM 3aHATUH W OTIbIXA,
peryisipHasi (puzndeckasi akKTUBHOCTB), O€PEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K

COOCTBEHHOMY (PM3UUECKOMY H IICUXUYECKOMY 3/I0POBBIO;

MOHUMaHWE IIEHHOCTH TPaBHJI MHANBUIYAIBHOTO M KOJUICKTUBHOT'O 0€301MacHOTO TIOBEJACHUS B
CUTYalHUsIX, YTPOKAKOLIUX 310POBBIO U KU3HU JIHOJIEH;

OCO3HAHHME IOCTECICTBUM M HENpPUATHS BPEAHBIX TNPUBBIUEK (YHOTpeOJICHUS alKOToJIs,
HapKOTHUKOB, KypeHUsl);

6) TPYA0OBOI0 BOCIUTAHUSA:
TOTOBHOCTD K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTh K aKTHBHOU JCATCIIBHOCTH TEXHOJIOTHYSCKON U COHHaHBHOfI HaIpaBJICHHOCTH,
CIIOCOOHOCTH HWHULIMUPOBATH, IJIIAHUPOBATH U CAMOCTOATCIIBHO BBIIIOJIHATH TAKYHO ACATCIIbHOCTD,

UHTEpEC K pa3nuuHbiM chepaM MpodecCHOHANBLHOW JEesITeIbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BBIOOP OyayIIeii mpodeccruu u peaan30BbIBATh COOCTBEHHBIC JKU3HEHHBIC TIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH KHU3HH;

7) IKOJIOrHYeCKOr0 BOCIIMTAHMS



9KOJIOTHYECKH 11eJ1Ieco00pa3Hoe OTHOLICHHE K TPUPO/IE KaK UICTOYHUKY JKU3HU Ha 3eMJie, OCHOBE
€€ CyIIECTBOBAaHUS,

MOBBIIIEHUE YPOBHS SKOJOIMYECKOW KYJBTYpBl: NPUOOpPETEHHE ONbITa IIAHWUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOKHBIX IOCIECACTBAN U1 OKPYXKAIOLICH CPEMpbI;

OCO3HaHHUE TTI00aTBLHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

CHOCOOHOCTh MCIIOJIb30BaTh NMPHOOpETaeMble PU W3yUYEeHUH OMOJOTMU 3HAHUS M YMEHUS TPU
pemeHnH MpoOJieM, CBS3aHHBIX C PAMOHAIBHBIM TPUPOAONOIL30BAHUEM (COOTIOACHNE TPaBUI
MOBCACHUS B IMPUPOAC, HAIIPABJIICHHBIX HAa COXPAHCHUC PABHOBCCHUA B 3KOCUCTECMAX, OXpaHy BUIOB,
IKOCUCTEM, OMoCchephl);

AKTUBHOE HEMPUSATHE JCUCTBUI, MPUHOCAIIMX BpPEIl OKPYKAIOIIEH MPUPOIHON Cpelie, YMEHHUE
IMPOTrHO3UPOBATH H€6HaFOHpI/IHTHbI€ 9KOJIOTUYCCKUEC TOCIICACTBUA MPCANNPHUHUMACMBIX HeﬁCTBI/Iﬁ u
MPeIOTBPALIATh UX;

HaJIMYHUE PA3BUTOIO IKOJOTMYCCKOr0  MbIIIJICHU, 9KOJIOTHYCCKOU KyJbTYphbI, OIIbITA
JIeSITEIbHOCTH 3KOJOIrMYeCKOM HAIMpaBJICHHOCTHU, YMCHUSA PYKOBOACTBOBATHLCA UMU B H03HaBaTeHLHOﬁ,
KOMMYHPIKaTPIBHOfI n COHH&HBHOP'I IMPAKTUKE, TOTOBHOCTHU K Y4aCTUIO B HpaKTH‘IeCKOﬁ JCATCIIBHOCTHU
JKOJIOTHYECKOM HaITpaBJICHHOCTU;

8) HIeHHOCTH HAYYHOT0 MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BHUTHS
HayKM U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha TUAJIOTe KYJbTYp, CIOCOOCTBYIOLIET0 OCO3HAHUIO
CBOETO MECTa B IIOJUKYJIbTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3BIKOBOM M UYHUTATENbCKOW KYJIBTYPhl KaK CPEICTBA B3aUMOACHCTBUS
MEXTy JIFOIbMU U TIO3HAHUSI MHPA;

NOHMMaHHUE CIEU(PHUKN OWOJIOTUM KaK HayKH, OCO3HaHUS e€ poiu B (POPMHUPOBAHUH
PalMOHAIIFHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUHU [EIOCTHOTO MPEICTABICHUS 00 OKpY’KaroIeM MHpPE
KaK O €IUMHCTBE MPUPOJBI, YEIOBEKAa M OOLIECTBAa, B TMO3HAHWUU NPHUPOJIHBIX 3aKOHOMEPHOCTEH W
pelIeHny MpodIeM COXpaHEHHSI PUPOTHOTO PAaBHOBECHS;

yOEXKAEHHOCTH B 3HAUMMOCTH OMOJIOTHH U1 COBPEMEHHON IIUBUIIM3AIMH: 00eCIIedeHHsI HOBOTO
YPOBHSI Pa3BUTHsI MEAWIIMHBI, CO3/IaHUE TEPCIEKTUBHBIX OWOTEXHOJOTHH, CIIOCOOHBIX pEIIaTh
pecypcHble IPoOJIeMbl pa3BUTHS YEJIOBEUECTBA, IOUCKA ITyTeHl BHIXO/a U3 II100AIBHBIX SKOJIOTHYECKUX
mpobiieM u oOecreueHus] Mepexojia K YCTOMYMBOMY Pa3BUTHIO, PAllMOHATBLHOMY HCIOJIB30BAHUIO
MIPUPOIHBIX PeCypcoB U (OPMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJIyY€HHUHM OHMOJOIMYECKMX 3HAHUW B LEJSAX TOBBIIICHUS OOIIeH
KyJIBTYPBbI, €CTECTBEHHO-HAYYHOH I'PAMOTHOCTH, KaK COCTaBHOHM 4acTH (PyHKIIMOHATBHON IPaMOTHOCTH
oOyyaromuxcs, GopMHPYEMO IPHU N3yUYEeHUH OMOIOTUH;

IMOHUMAHHUEC CYHIHOCTHU MCTOHOB II0O3HAHHA, HUCIOJIB3YCMbIX B CCTCCTBCHHBIX HaAyKax,
CITOCOOHOCTH HCIIOJIb30BaTh IMOJIy4a€MBbIC 3HAHUWA U1 aHaJIM3a U 00BSCHEHMS SIBJICHUN OKpY>Karouero
MHpa U IIPOUCXOAAINIHNX B HEM HSMGHGHHﬁ, YMCHHC ACJIATh 000CHOBAHHBIC 3aKJIIOUYCHHUS HAa OCHOBE
HAay4YHBIX (1)aKTOB U UMCIOIUXCA JaHHBIX € TCJIbIO IMTOJIYUYCHUS JOCTOBEPHBIX BHIBOJOB,



CIIOCOOHOCTD CAMOCTOSITENIFHO MCIIOIL30BaTh OMOJOrMYECKHUE 3HAHUS JJI1 pCHICHUA HpO6J’I€M B
PCATBbHBIX KU3HCHHBIX CUTYyalHAX,

OCO3HAaHUE ILICHHOCTHU HaquOfI ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJATHL MPOCKTHYHO U
HCCICA0BATCIIBCKYIO ACATCIBbHOCTD MHAUBUAYAJIBHO U B I'PYIIIIC,

TOTOBHOCTb 1 CLIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJIYUCHHUTO HOBBIX 3HAHUH 110 6PIOJIOFI/II/I B COOTBETCTBHU C )KU3HCHHbBIMU HOTpGGHOCTHMI/I.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MertarnpenMeTHbIe pe3yJabTaThl OCBOCHHUS y4yeOHOro mnpenMmeTra «bBHOJOTHS» BKIIOYAIOT:
3HaUMMbIe I8 (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOMIMXCS  MEXAUCITUIUIMHAPHBIC
(MexmpeaMeTHbIE) OOIeHAYYHbIE MOHATHS, OTPAXKAIOIIKE IEIOCTHOCTh HAYYHOM KapTUHBI MUpa U
crienu UKy METOI0B MTO3HAHMS, UCTIOIh3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHSI, SIBJICHUE,
MpOLIECC, CHUCTeMa, Hay4HbId (aKT, NPUHIMN, TUIIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs,
Hcce0BaHe, HAOMIOACHUE, U3MEPEHHUE, SKCTICPUMEHT U JIPYTHX ), YHUBEPCAIbHBIC YICOHBIC TCUCTBUS
(mo3HaBaTenbHBIC, KOMMYHHKATHUBHBIC, PETYJIATHUBHBIE), oOecrneyuBaronye (GOpMUPOBAHUE
(YHKIIMOHAILHON TPaMOTHOCTH UM COLMAJIBHON KOMIIETEHIIMU OOYy4YaroIMXCcs, CIOCOOHOCTh
06yqa}omnxc;1 HCIIOJIB30BATh OCBOCHHLIC MC)KIII/ICI_[I/IHHI/IHapHLIe, MHp0B033pquecxne 3HAHUA U
YHUBEpCaJIbHbIC YUeOHBIC JEHCTBUS B MO3HABATEIHLHON M COIMAIEHON TIPAKTUKE.

MertarnpeMeTHbIe pe3yabTaThl OCBOCHHUS ITPOrpaMMbl CpEAHEro 00I11ero 00pa3oBaHus JOKHBI
OTpaXkaTh:

OBJajieHNe YHUBEPCAJTbHBIMHU YU4eOHBIMH MO3HABATEIbHBIMHU JeHCTBUSMU:
1) 6a3oBbIe JIOoruyYecKue JAeicTBUSA:

caMoCTOsITeNIbHO  (OPMYJIHPOBaTh M aKTyaJu3upoBaTh MpoOjeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIB30BaTh IMPpU OCBOCHHUU 3HAHUU HpI/IéMLI JJOTUYCCKOI'O MBIIIJICHUA (aHaJII/I3a, CHHTC34a,
CpaBHEHUs, KIacCUpUKAIUU, 0000IIEHHS ), PACKPHIBATH CMBICI OMOJIOTHYECKUX MOHITHH (BBIACIATH UX
XapaKTepHble IPU3HAKHU, YCTAaHABIMBATh CBSI3U C IPYTUMU MOHATUSAMN);

OMpECACIIATh LCIN ACATCIIBHOCTH, 3aJaBas nNapaMETpPhbl U KPUTCPUU UX TOCTHKCHUS, COOTHOCUTD
PE3YIbTATBI ACATCIBHOCTH C MOCTABJIICHHBIMUA LCIISIMU,

UCIIOJIb30BaTh OMOJIOTHYECKUE TIOHATHS JUIs1 OOBSICHEHUS (PAKTOB U SIBIICHHUI KUBOW MPUPOJIBI;
CTPOUTH JIOTMYECKHUE PACCYKACHMs (MHIYyKTUBHBIEC, NEAYKTUBHbBIC, [I0 aHAJIOTWHU), BBISBIISTH

3aKOHOMEPHOCTH W TPOTUBOPEUHS B pACCMATPUBAEMBIX SBJICHHSX, (OPMYJIUPOBATH BBIBOABI U
3aKJIIOYEHUS,



IPUMEHATh CXEMHO-MOJICJIbHBIE CpPEeACTBA ISl IPEJICTABICHHs CYLIECTBEHHBIX CBA3EH U
OTHOLICHUHA B H3y4YaeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKKe NPOTUBOPEYHI pa3zHOrO poAa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HICTOUHUKAX;

paspabatbiBaTh IJIaH pEHIeHHs MPOOJIeMbl C yYETOM aHajan3a MMEIOIIMXCS MaTepUaNbHBIX U
HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIESITEIbHOCTb, OLICHMBAaTh COOTBETCTBHUE PE3YJIbTATOB IIENSM,
OIICHUBATh PUCKHU MOCIICICTBHUI JCSITEIBHOCTH;

KOODIAMHUPOBATb M  BBIIOJHATH pPabOTy B YCIOBUSAX PEAITbHOTO, BHUPTYaJIbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEILIEHUH KU3HEHHBIX TPOOJIEM.

2) 0a30Bble HcCIeA0BaTENbCKUE eCTBHS:

BIIQZICTh HAaBBIKAMH y4E€OHO-MCCIICIOBATEILCKOW M TIPOSKTHOM JIEeSITEIbHOCTH, HaBBIKAMH
paszpereHus mpobdIeM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOIOB PEIIICHHS
MPaKTHYECKUX 3a/1a4, TPUMEHEHHUIO Pa3INYHbIX METOIO0B IMO3HAHUS;

WCIIOJIB30BaTh Pa3IMYHBIC BHUABI JEATEILHOCTH II0 TOJYYCHHUIO HOBOTO 3HAHHS, €ro
MHTEpHpeTaIny, TpeoOpa3oBaHUIO U MIPUMEHEHUIO B YYEOHBIX CUTYyalUsX, B TOM YHCIE TPU CO3JaHUN

y4eOHBIX U COIIUANIBHBIX TPOEKTOB;

¢opMHpOBaTH HAYYHBIM THIl MBIIUICHHUS, BJIAJACTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBHIMH
MOHATUAMU U METOAMU;

CTaBUTh W (OpPMYyJIHMpPOBaTH COOCTBEHHBIE 3aJa4ud B OOpa30BATEIHHOM MACATEIHHOCTH U
JKU3HCHHBIX CUTYAILIUAIX;

BBISIBJISITh IPUYHHHO-CIICCTBEHHBIE CBSI3U U aKTyalIM3UPOBATh 337a4y, BEIABUTATh THIIOTE3Y €€
pelIeHns, HaXOAUTh apryMEeHThI Ul TOKa3aTelbCTBa CBOUX YTBEp)KIECHHUH, 3aJaBaTh MapaMeTpbl U

KPUTEPHUH PELICHHUS;

AHAJIUM3UPOBATH IMOJIYUYCHHBIC B XOJC PCIICHUA 3aJa4n PE3YJIbTAaThl, KDUTUYCCKHU OLCHHUBATH UX
AOCTOBCPHOCTD, IPOTHO3UPOBATHL U3BMCHCHHUC B HOBBIX YCJIOBUSX,

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYHICCTBJIATDH HeﬂeHaHpaBHeHHLIfI IOHUCK TICpeHOCa CpCACTB U CHOCO6OB HeﬁCTBHH B
poeCCHOHAIBHYIO CPEy;

YMETh EePEHOCUTH 3HAHUS B MIO3HABATEIBHYIO U MPAKTHUECKYIO 00JIACTH )KU3HEIEATEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTeil;

BBIZIBUT'daTh HOBBIC UJCH, NPCJIaraTb OPUTMHAJILHBIC MTOAXOJAbI U PCHICHUSA, CTABUTH Hp06HeMBI
" 3aJiavuu, JOITYyCKAIOMKUC aJIbTCPHATHBHBIC PCIICHU.



3) pa6ora ¢ nHgopmanmei:

OpPUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOpMALUH (TEKCTEe yueOHOro mocoOusi, HayYHO-
HOMYJIAPHOM JINTepaType, OMOIOTMYECKUX CIIOBAPSAX U CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX,
B MlHTEpHeTE), aHAIM3UPOBATh WH(POPMALIMIO PA3THMYHBIX BUAOB U (POPM MpeCTaBICHUs, KPUTUIECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

¢opMynHMpoBaTh 3ampockl U IMPUMEHATh pPAa3IUYHbIE METOJbl TpPH TIOMCKE U OTOOpe
Ounosornueckoi nHpopManu, HeOOXOAMMOM JIJIsl BEITIOJIHEHHSI YUEeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOJb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIIOIB30BAHUS PA3JIMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAIbHYIO  (QOpPMYy  TPEACTaBICHUS  OHMOJIOTHYECKOMN
nH(popManuu (cxembl, TpauKu, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BAaTh HAy4YHBIH S3bIK B KayecTBE CpencTBa IMpH padoTre ¢ OHOIOTHYECKOMH
uHpopMaLKe: MPUMEHATh XUMUYECKUE, PU3NYECKHE U MATEMaTUYECKHE 3HAKU U CUMBOJIbI, (DOPMYJIBL,
ab0peBuaTypy, HOMEHKJIATYpY, UCIOIB30BaTh U MPE0OPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPE/ICTBA
HarJIsIJHOCTH;

BJIa/IETh HaBbIKAMU PACIO3HABAHUS U 3aIIUTHI HHPOPMAIMHU, HTHPOPMAITMOHHON O€301MacHOCTH
JUYHOCTH.

OBi1ajeHNe YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMH J1€HCTBUSIMU:
1) o0menue:

OCYIIECTBIISATh KOMMYHHKAITUN BO BCEX Cdepax >KM3HU, AKTUBHO Y4aCTBOBAThH B JHANIOTE WM
JUCKYCCHM TIO CYHIECTBY OOCY»KAaeMON TeMbl (YMEHHE 33JaBaTh BOMPOCHI, BHICKA3bIBATH CYXKICHUS
OTHOCHUTEIILHO BBITIOJIHEHUS Mpe/iaraéMou 3aauu, yYuThIBaTh HHTEPECH! U COTJIACOBAHHOCTH MO3UIINI
IPYTUX YYACTHUKOB JIMAJIOTra WU IUCKYCCHUH);

pacrno3HaBaTh HEBepOAJIbHBIE CPEICTBA OOIIEHUS, TOHUMATh 3HAYCHHE COIMANBLHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTyallud, yMETb CMSr4aTh KOH(JIUKTBI U BECTH
IIEPETOBOPBL;

BJIQJICTh PA3TUYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOICHCTBUS, TIOHUMATh HAMEPEHUS IPYTUX
JOJIeH, POSBIIATH YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH Gopme GpopMyIrpoBaTh

CBOU BO3pPAKCHUA,

pa3B'épHyT0 " JIOTUYHO U3JIaraTb CBOIO TOYKY 3pCHUSA C UCITIOJIB30BAHUCM SA3BIKOBLIX CPCACTB.

2) coBMecTHAasl 1eITeJIbHOCTD:



NOHMMATh W HCIIOJBb30BAaTh IMPEUMYIIECTBA KOMAHAHOW M WHAWBUAYAIbHON pPabOTHI NpH
pereHn OUOIOTHIecKOi MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHSI TPYIIIOBBIX (POPM
B3aUMOJICHCTBUS TP pEIICHUN yIeOHOM 3a/1a4u;

BbIOMpaTh TEMAaTHKy M METOJIbl COBMECTHBIX JACUCTBUN C Yy4y€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEH Ka)KJIOTO 4JIeHa KOJIUIEKTUBA;

MPUHUMATH 1[I COBMECTHOM JICSITEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS 110
e JOCTIKEHHUIO: COCTaBJIATh IUIaH NEHCTBUI, pacHpeleNsaTh pojid ¢ y4€TOM MHEHHH YYacTHUKOB,

00CYyKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OLICHMBATh KaueCTBO CBOETO BKJIAJa M KAXKIOTO yJaCTHHKA KOMaHBI B OOLIMH pe3yibTaT Io
pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaratb HOBBIC IMPOCKTBI, OLUCHHBATL HACHU C TMO3UIMU HOBU3HLI, OPUI'MHAJIBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISATh IMO3UTHBHOE CTPATEITHUECKOE IMOBEJACHHE B PA3IMYHBIX CHTYAIUSIX, MPOSBIISTH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMU PeryJIATUBHBIMH JeHCTBUSIMU:
1) camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTMYCCKHE 3HAHUS TS BBISBJICHHS MMPOOJIEM U UX PEIICHUS B KU3HCHHBIX H
Y4eOHBIX CUTYaIUsX;

BBIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHWUU IICNIEBBIE W CMBICIOBHIE YCTAaHOBKH B CBOHUX
NEHCTBUSX M MOCTYNKAaxX IO OTHOLICHHIO K KUBOM MpPHUpOJIE, CBOEMY 3JI0POBBIO U 3/I0POBBIO

OKpY KarOIIHX;

CaMOCTOSITENILHO OCYIIECTBIIATH TIO3HABATEILHYIO IESTEIIbHOCTD, BEISIBIISITH TPOOJIEMBI, CTABUTH
1 GopMyIIHpOBaTh COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHON AESITENbHOCTU U )KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITENIbHO COCTaBIISATh IJIAH PEIICHUS MPOOJIEMbI C y4E€TOM HMMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIMTOYTCHHI;

JIaBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

paclMpATh paMKU y4eOHOTO IIpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JienaTh OCO3HAHHBIA BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;
OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (JOPMHPOBAHUIO U TPOSIBICHUIO IIUPOKOW SPYAWIUHM B PasHBIX 00JacTiX
3HaHWH, MOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:



JlaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCHTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLEHHBATh
COOTBETCTBHUE PE3YJIBTATOB LIEJISM;

BJIAJICTh HAaBBIKAMH I103HABATEIbHON pe(IeKCHHM KaK OCO3HAHHUS COBEPIIAEMBIX ICHCTBUN U
MBICIIMTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB M OCHOBAaHWM, MCHOIb30BATh MPUEMBI pedieKCHn s
OLIEHKU CUTYalluH, BBIOOPA BEPHOTO PEILICHMS;

YMCTh OLICHUBATL PUCKHU U CBOCBPCMCHHO IMPUHUMATDL PCHICHUSA IO UX CHUIKCHUIO,

IIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX MPU aHAINU3€E PE3yIbTaTOB AESITEIbHOCTH;

3) npuHsiTHE ce0sl M APYrUX:

MMpUHUMATH CCGSI, IIOHHMMas CBOM HEAOCTATKU U JOCTOMHCTBA,

HNPUHUMATh MOTUBLI U apIYMEHTHI IPYTUX IIPU aHAIN3€ PE3YIbTaTOB AEATEIbHOCTH;
NPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OMIMOKHY;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUH IPYTOro YeIoBeKa.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIe pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouwojornu Ha 0a30BOM YPOBHE
BKJTIIOYAIOT crienupuueckue i yaueOHoro npeameta «bronorus» HaydHble 3HaHHUSL, YMEHHS U CTIOCOOBI
NEUCTBUN o OCBOCHHIO, WHTEPIpETAIUU
)41 Hp606p33OBaHI/IIO 3HaHI/II71, BUABI OCATCIBHOCTH IO IOJYYCHHIO HOBOT'O 3HAHUSA W IMPUMCHCHHUIO
3HAHUU B Pa3IMYHBIX YU€OHBIX CUTYalUsX, a TAKXKE B PEATbHBIX )KM3HEHHBIX CUTYAIUSIX, CBI3aHHbBIX C
6uosiorueil. B mporpamme npeaMeTHbIe pe3yIbTaThl MPEACTABICHBI IO roaM 00y4eHus.

[IpeameTHBIE pe3yNbTaThl OCBOEHUS yueOHoro mnpeameta «buonorus» ¢ 10 Knacce nOTKHBI
OTpaxaTh:

Cc(OPMHPOBAHHOCTh 3HAaHUM O MeCTe M POJM OHOJIOTMHM B CHCTEME HAy4yHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (GOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTUHBI MUPA U HAYYHOTO
MHUPOBO33PEHUS, O BKJIAJE POCCUHCKUX U 3apyOexkHbIX YUEHBIX-OMOJIOrOB B pa3BUTUE OMOJIOTHH,
(YHKIMOHATBLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/a4;

YMCHHUC pPACKpPbIBATH COACPIKAHUC GI/IOHOI‘I/I‘IGCKI/IX TCPMHUHOB U HOHSITHIH: KHU3Hb, KIICTKA,
opraHusM, Metabonu3M (OOMEH BEIIEeCTB W IPEBpAIlCHHE YHEPTHH), TOMEOCTa3 (CaMOpEryJIsIus),
YPOBHEBasi OpraHu3alus KUBBIX CUCTEM, CAMOBOCIPOU3BECHUE (PENPOIYKIHUs), HACIEACTBEHHOCTD,
W3MEHYHUBOCTb, POCT U Pa3BHUTHE;



yMEHHE u3JlaraTb OHOJOTHYECKHEe Teopuu (KJIETOYHas, XPOMOCOMHAsl, MYyTallMOHHas,
[EHTpaJIbHAS T0TMa MOJIEKYJISIpHOU Onosorun), 3akousl (I'. Menaens, T. Moprana, H. 1. BaBunosa) u
ydeHus: (0 IEHTpax MHOrooOpasus W TPOUCXOXKIEHHUS KyJIbTypHbIX pacteHuii H. U. BaBuiosa),
OMpEeEATh TPAHULIBI UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJJaAMU HAYYHOTO MMO3HAHUS B OMOJIOTUU: HAOJIIOICHNE U OMMCAHNE KUBBIX
CUCTEM, IPOLIECCOB U SIBJICHWH, OpraHW3alUsl U MPOBEIEHHE OMOJIOTHYECKOro SKCIEPUMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXKIY UCCIICyeMbIMU BEIHUYWHAMH, OOBSICHCHHE
MOJTyYEHHBIX PEe3yJIbTaTOB, HUCIOIb30BAHHBIX HAYYHBIX MOHSTHUH, TEOPUN M 3aKOHOB, YMEHHE JI€aTh
BBIBOJIBI HA OCHOBAHUU TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIIEIATH CYIICCTBEHHBIE IIPU3HAKUM BHUPYCOB, KIETOK IIPOKAPUOT U DYKAPHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPIaHMU3MOB, OCOOCHHOCTH MPOLECCOB: OOMEHa BEIIECTB M
NPEBpaIlieHUs] PHEPTUU B KJIETKe, (OTOCHHTE3a, IUIACTMYECKOIO0 M JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeHo03a, OIIOAOTBOPEHMS, PA3MHOXKCHHUS, WHAWBHAYAIBHOTO pa3BUTHSA
opranusma (OHTOT€HE3);

yMEHHE TPUMEHATHh TOJyYCHHBIC 3HAHUS 11 OOBSICHEHHS OMOJOTUYECKHX IPOIIECCOB M
SIBIIGHUH, ISl TIPUHSTHS MPAKTUYECKUX PEUICHW B TOBCEIHEBHON XU3HU C IENbI0 OOECIICUCHHS
0€30IaCHOCTH CBOETO 37I0POBbsSI M 370POBbs OKPYKAIOIIUX JIFOJICH, COOMIOICHUS HOPM T'PaMOTHOTO
MOBEJCHUS B OKpYXKAWOIIEeH TNPUPOTHONW cpele, NMOHMMAaHHE HEOOXOAMMOCTH HCIIOJIb30BAHUS
JTOCTHKEHH COBPEMEHHON OMOJIOTUH U OMOTEXHOJIOTHH ISl palldOHATIBHOTO TIPUPOI0TIOIH30BaAHNS;

yMEHHE peliaTh 3JIeMEeHTapHble TeHETHYECKUE 3a7]aul Ha MOHO- M TUTHOPHUIHOE CKpEeIlMBaHue,
CIICTUIEHHOE HACIIEJ0OBAaHUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHUS ISl TPEICKa3aHuUs
HACJIEIOBaHMsI MPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOJIHATH Ja0OPaTOPHBIE U MTPAKTUYECKHE padO0ThI, COOIIOAATh MpaBuUiia IpH padoTe ¢
y4eOHBIM U J1a00paTOpHBIM 000PYIOBAHUEM;

YMCHHE KPHUTHYCCKH OICHMBATh M HMHTEPIPETUPOBATH HHOOPMAIHIO OHOJIOTHYECKOTO
COJIEpKaHusl, BKIIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CPEICTBA MACCOBOU
nH(GOPMAIINY, HAYIHO-TIONMYJIIPHBIC MaTePHAIIb), STHUYCCKHAE acTIeKThl COBPEMEHHBIX HMCCIICIOBAaHUM B
OHOJIOrun, MEeIUIIMHE, ONOTECXHOJIOTUH;

YMEHHUE C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIeHNs1, 0000111ast ONOIOTHYECKY IO
UH(OPMAIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIL30BATh MMOHATHHHBIN anmapaT OMOJIOTHH.

[IpeameTHBIE pe3yNbTaThl OCBOEHUS yueOHoro mnpeameta «buonorus» ¢ 11 Knacce nOTKHBI
OTpa)aTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pPOJM OHOJIOTMH B CHCTEME HAyYyHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (Y OPMHPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MUPa M HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJE POCCHUCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(bYHKIIMOHATILHOM IPaMOTHOCTH YEJIOBEKA /IS PELICHUS KU3HEHHBIX 337134,

YMCHHUC PACKPBLIBATH COJACPIKAHHC GI/IOHOFI/I‘{CCKI/IX TCPMHUHOB U MOHSTHIH: BUJ, TOIMYJIALWA,
reHO(OH I, PBONIOIMS, ABMUKYIIUE CUIBI ((HAKTOPBI) SBOJIOLHH, MPUCITOCOOIECHHOCTh OPraHU3MOB,
BU000pa30BaHue, 3KOJOTHMYECKHE (PaKTOPBI, SKOCUCTEMA, MPOIYLEHTHI, KOHCYMEHTBI, PEAyLCHTHI,
LTI TTUTAHUS, SKOJIOTUYECKasl MUpaMuIa, OMoTeorieHo3, ornocdepa;



YMEHHUE U3J1aratb OMOJIOTHYecKre TeoprH (IBOTOIMOHHAs Teopust U. [lapBuHa, CHHTETHYECKast
TEOpHs IBOJIIOINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbiiieBoro cxoacrea K. M. bapa, uepenoBanust
TJIaBHBIX HampaBieHui u myTei spomonnn A. H. CeBeprioBa, yuenus o 6uocdepe B. U. Bepnanckoro),
OMPCACIIATHL I'PaHUIBI UX TPUMCHHUMOCTH K JKUBBIM CUCTCMAM;

YMEHHE BJIAJIETh METOJJaAMU HAYYHOTO MMO3HAHUS B OMOJIOTUU: HAOJIIOICHNE U OMMCAHNE KUBBIX
CUCTEM, IPOLIECCOB U SIBJICHWH, OpraHW3alUsl U MPOBEIEHHE OMOJIOTHYECKOro SKCIEPUMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXKIY UCCIICyeMbIMU BEIHUYWHAMH, OOBSICHCHHE
MOJTyYEHHBIX PEe3yJIbTaTOB, HUCIOIb30BAHHBIX HAYYHBIX MOHSTHUH, TEOPUN M 3aKOHOB, YMEHHE JI€aTh
BBIBOJIBI HA OCHOBAHUU TIOJYUYEHHBIX PE3yIbTaTOB;

YMCHHUC BBIACIIATE CYHICCTBCHHBIC MNPU3HAKU CTPOCHUA GI/IOHOFHHCCKHX O6’bCKTOBI BUOB,
TIOITYJISAIIUH, MPOAYIICHTOB, KOHCYMEHTOB, PEAYIICHTOB, OMOTEOIIEHO30B M KOCHCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACJIEJICTBEHHOW  W3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,  BHmO0Opa3oBaHWs,
MIPUCTIOCOOJICHHOCTH OpPTaHW3MOB, JCWUCTBHUS DKOJOTHUECKUX (PAKTOPOB HA OPTraHU3MBI, MEpPEeHOCa
BCHICCTB M IIOTOKa SHCPIrUM B 3KOCUCTCMAX, AHTPOIIOI'CHHBIX U3MEHEHHU B DKOCHCTEMAax CBOel
MECTHOCTH, KPyTOBOPOTa BEIIECTB 1 OMOTEOXMMHUYECKUX ITUKIIOB B Onocdepe;

YMEHUE TPUMEHSATH MOJYYCHHbIE 3HAHUS IS OOBSCHEHHMsS OHOJOTMYECKHX IPOLIECCOB U
SABJICHUM, JUISI NPUHATHS NPAKTUYECKUX PEIICHUH B MOBCEJHEBHOM JKU3HU C LIEIbI0 OOECHEUCHHUS
0€30IaCHOCTH CBOETO 37I0POBbS U 3/I0POBBSI OKPYXKAIOIIUX JIOAEH, COOMIOAEHUSI HOPM I'PaMOTHOTO
MOBEJICHUS. B OKPYXAaWOLIEH NpUpPOAHON cpele, MOHMMAaHUWE HEOOXOAMMOCTH HCIOJIb30BAHUSA
JOCTUKEHUM COBPEMEHHOM OMOJIOTUH JUIsl palliOHAIBHOIO IPUPOI0NOIb30BaAHUS;

YMCHUC pCIIATh 3JICMCHTAPHBIC GI/IOHOFI/I‘ICCKI/IG 3aa4u, COCTABJIATb CXCMbI IICPCHOCA BCIICCTB
Y DHEPTUHU B dKOCcHCTeMax (IIeNU MUTaHuUs);

YMEHHUE BBITIOJIHATH Ja0OPaTOPHBIE U MTPAKTUYECKHE padO0ThI, COOIIOAATh MpaBuUiia IpH padoTe ¢
y4eOHBIM U JIAOOPaTOPHBIM 000PYIOBAHUEM;

yMEHHE KPHUTHYECKH OLEHHBATh W HWHTEPIPETHPOBATh HHPOPMAIMIO OHOJIOTHYECKOTO
COoJIep KaHusl, BKIIOYAIOLIYIO MICEBIOHAYYHBIC 3HAHHUS U3 PA3IMYHBIX HCTOYHUKOB (CPEICTBA MAaCCOBOM
uHpOpMaMK, HAYYHO-TIOMYJISIPHBIE MaTepHalibl), PAacCMAaTpUBATh TIJIOOATBHBIC SKOJOTHYECKHE
poOIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHbBIE COOOIIEHUS, 000011ast OHOIOTHYECKYIO
UH()OPMAIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh MMOHATUHHBIN anmapaT OMOJIOTHH.
TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaumeHnoBanue pa3nenoB U T€M IPOTrpaMMBbl KonnuectBo yacos
/I Bcero  KontpomnbsHbie [TpakTuueckue
paboThI paboThI
1 buonorus xak Hayka 2 0.5
2 KuBbie cucTeMbl U UX OpraHU3aLUs 1
3 XUMHUYECKUHN COCTaB U CTPOEHUE KIIETKU 8 1
4 KuzuenesTeabHOCTh KIETKU 6
5 PasMHOXEHNE U MHAMBUAYAIBHOE PA3BUTHE 5 1
OpPraHHU3MOB
6 HacneacTBeHHOCTh M MNBMEHUHUBOCTD 8 1.5
OpPraHHU3MOB
7 Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH 3

8 PesepBHOE Bpems

On

bu6;
bu6;
bu6;
bu6;
bu6;

buo;

buo;
buo;



Ne
n/a

HanmenoBanue pa3zneinoB U TeEM IpOrpamMMmbl

Bcero

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
11 KJIACC
Ne n/m HammeHoBaHuMe pa3aesioB U TEM MIPOTPaMMBI

Bcero
1 DBOIOIIMOHHAS OMOJIOTHS 9
2 BoO3HUKHOBEHME U pa3BUTHUE XKU3HU HA 9
3emie

3 OpranusMbl 1 OKpy>Karolas cpeaa 5

4 Co00111eCTBa U DKOJIOTUUECKUE CUCTEMBI 9

5 PesepBHOE Bpems 2

OBIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME

MOYPOYHOE IINIAHUPOBAHUE

10 KIIACC

Ne Tema ypoxka

/I

1  bBuonorus B cuctreme HayK

2 Metoabl O3HAHUS )KUBOM TIpupoabl. [IpakTuueckas
pabota Ne 1 «Vcrionb30BaHKe pa3InYHBIX METOIOB IPU
U3Y4YEHUU OMOJIOTHYECKUX O0BEKTOBY

3 buosornueckue CUCTEMBI, MPOLIECCHl U UX U3YUEHUE

4  Xumuueckuil cocTtaB KieTku. Bojga u MuHepalibHble CONU

5 Benku. CocraB u cTpoeHHE OEIKOB

6  DepMeHTH — OUOJIIOTHYECKUE KaTATH3aTOPBI.
Jlaboparopnas padota Ne 1 «3yueHnue kaTanuTu4ecKou
AKTUBHOCTH (pepMEHTOB (HA IpUMEPE aMUIa3bl WU
KaTasas3bl)»

7 Yraesonapl. JIunuael

8  Hyxkneunossie kuciotsl. ATD

9  Hcropus u MeTobl M3yueHus KiaeTku. Kiierounas reopus

10 Krerka kak 11eJI0CTHas )KUBasi CUCTEMA

11

Crtpoenue sykapuoTuueckoit kinerku. JlaboparopHas
pabota Ne 2 «M3yueHnue CTpoeHHs KJIETOK PACTCHHM,
KUBOTHBIX, TPHOOB M OaKTepuil 101 MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOMpEIaparax U UX OMUCAHUE)

KonnuectBo yacoB

KoHnTponbHbie IIpaxTrueckue
paboThl paboThl
0 4

KonnuectBo yacos

KonTtposibhbie [IpakTueckue
paboThI paboThI
1
0.5
1
0 2.5

KonnuectBo yacoB

O

One

Bubnuc
Bubnuc

Bubuc
Bubuc
Bubuc

JiF:

Bcero Konrpomsnbie Ilpaktnueckue H3Y4

paboThl paboThl



n/a

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Tema ypoxka

OOMEeH BeIIECTB WIH META00IN3M
dotocunTe3. XeMOCHHTE3
DHepreTUIeCKuii 0OMeH

JKuzHeHHBIN 1TUKIT KIeTKH. Jlenenue kieTku. Murtos.
JlaGopaTtopnas pabota Ne 3 «HaGmronenne Mutos3a B
KJIETKaX KOHYMKA KOPEIKA JTyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

buocunres 6enka. Peakiyus MaTpuyHOTO CHHTE3a
Tpaucnsius — OuocunTe3 Oenka
HexneTtounsie GopMbl )KU3HH — BHPYCHI

®opMbl pa3MHOKEHUSI OPTaHU3MOB

Meiios

OO0pazoBaHne U Pa3BUTHE MOIOBBIX KIETOK.
OmnnonorBopenue. Jlaboparopnas paborta Ne 4 «Mzyuenue
CTPOCHHS MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIpPENapaTax

NuauBuayanbHOE pa3BUTHE OPraHU3MOB
I'eneTnka — Hayka 0 HacJIEACTBEHHOCTH U H3MEHYHUBOCTHU

3aKOHOMEPHOCTH HACJIEAOBAHUS PHU3HAKOB.
MoHOrubpuaHOE CKpEIIBaHUEe

Jurubpunnoe ckperuBatue. 3aKOH HE3aBUCUMOTO
HacJIeI0BaHMsl TPU3HAKOB

CueruieHHOe Hacae0BaHue Mpu3HakoB. JlabopaTopHas
pabota Ne 5 «M3yueHue pe3yabTaToOB MOHOTHOPUIHOTO U
JUTHOPHUIHOTO CKPELIUBAHUS Y Jp030(UiIbl Ha TOTOBBIX
MUKpOIIpenaparax»

I'eneruka nona. HacnenoBanue npu3HakoB, CLENIEHHBIX C
IIOJIOM

N3menunBocTh. HenacnencTseHHas N3MEHUYUBOCTb.
JlaboparopHnas pabota Ne 6. M3ydenue moaudukammoHHOMI
U3MEHYMBOCTH, IOCTPOCHHUE BAPUALIMOHHOIO psja U
BapUALIMOHHON KPUBOI»

Hacnencreennas uamMmeHunBocthb. JlaboparopHas pabora Ne
7. «AHanu3 MyTarui y 1po30¢uibl Ha TOTOBBIX
MUKpOIIpenaparax»

I'eHeTHKa 4yenoBeka

KomnnuectBo yacos

A

P

C

Bcero Konrpomsnbie Ilpaktnueckue H3Y4

paboThl

paboThl

0.5

0.5

0.5

0.5

0.5



n/a

31

32

33

34

Tema ypoxka

PesepBHbIil ypok. O6001IEHHE TIO TEME
((HaCJIeI[CTBCHHOCTB " USMCHUYUBOCTHb OPraHU3MOB»
Cenexuus Kak HayKa U TIpoIiecc

MeToapl U JOCTHIKEHHUS CEJICKIIMM PACTEHUN U dKUBOTHBIX

buoTtexHonorus kak oTpacib NpoU3BOICTBA

OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME
11 KITIACC

Ne
/o

10
11

12

13

14

15

Tema ypoka

DBOIOIMSA U METO/IBI €€ N3yUEHUS
Hcrtopwust pa3ButHs npeacTaBiaeHuil 00 SBOTIONNN
MuxkposBomtonus

[Momymsiuys KaK 31eMeHTapHasi €AWHUIA BU/IA U YBOIOLUH.
JlaGopatopnas pabora Ne 1 «CpaBHeHHE BUOB 1O
MOP(OIOTHIECKOMY KPUTEPHUIO»

JIBIDKy1IME CUITBI (3JIEMEHTapHBIE (PAKTOPHI) HBOJIOLUH
EcrecTBennsiii 0TOOp 1 €10 hOpMbI

PeByHBTaTBI OBOJIIOIIUN: HpI/ICHOCO6HeHHOCTB OpraHU3MOB U
BHi00oOpa3zoBanue. Jlaboparopras padora Ne 2 «Onucanue
MPUCTIOCOOJICHHOCTH OpTaHU3Ma U €€ OTHOCUTEIHLHOTO
XapaxkTepa

Hanpanenust u myTu MakpO3BOIIOLUH

HeoOpaTtumocTs 3BOIIONNN
HcTopus xu3HU Ha 3eMiie U METO/bI €€ U3y4EHUs

I'unore3bl NpOUCX0KAEHNS )KU3HHU Ha 3emie
PazBuTue xu3HM Ha 3eMiie 10 HpaM U Nepuoiam

OCHOBHBIE JTAIIbI 9BOJJIIOLIUU PACTUTCIIBHOTO U )KUBOTHOT'O
mupa. [Ipaktuyeckas padora Ne 1 «M3yueHne nckomaempIx
OCTaTKOB paCTeHI/Iﬁ 1 )KUBOTHBIX B KOJIJICKLHUAX»

CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa

DBOJTIONHS YeJI0OBEKa (aHTPOIIOTEHE?)

KonunuecTBo yacos I

Bcero Konrpomsnbie Ilpaktnueckue H3Y4

paboThl paboThl
1
1
1
1
34 0 4

KonnuectBo yacos

Bcero Kontponbubie IlpakTtuueckue
paboThI paboThI



Ne Tema ypoka KonunuecTBo uyacos

n/m Bcero Kontponbheie Ilpakrtuueckue
paboThl paboThl

16 JIBwxymme cuiibl ((pakTopbl) aHTPOIOTEHE3a 1

17 OcHOBHBIE CTaJANH 3BOJIIOIIMHU YETOBEKA 1

18 YenoBedyeckue pacsl U IPUPOIHBIE aJalTALIUN YEJIOBEKA 1

19 PesepubIiil ypok. O600meHue o TeMe «Bo3HUKHOBEHHE U 1

pa3BUTHE )XKU3HU Ha 3eMIIe»

20 Dkonorus Kak Hayka 1

21 Cpenpl 0OUTaHUS U HKOJIOTHUECKUE (PAKTOPHI 1

22 Ao6uotuyeckue axropsl. JlabopaTtopnas padora No 3. 1 0.5

«Mopdodonoruueckue 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
oburtanwusy. JlabopatopHas padbora Ne 4. «Biusinue cBera Ha
POCT U pa3BUTHE YEPEHKOB KOJICYCa»

23 buotnueckue GpakTopbl 1
24  DKOJIOTMYECKHE XapaKTepUCTUKH nomyJanuu. [Ipaktuyeckas 1 0.5
pabota Ne 2 «IToacy€T MIOTHOCTH MOIMYJIALUI pa3HbIX BHJIOB
pacTeHui»
25 CoobmiecTBa OpraHu3MOB — OHMOIIEHO3 1
26 DKOJIOTMYECKUE CUCTEMBI (3KOCUCTEMBI) 1
27 OCHOBHBIE IOKA3aTENIA SKOCUCTEMBI. JKOJIOTUYECKHE 1
nupamubl. CBoiicTBa skocucteM. Cykueccus
28 IlpuponHbIe 3KOCUCTEMBI 1
29 AHTpPONOreHHbIE IKOCUCTEMBI 1
30 bBuocdepa — riobanbHas SKOCUCTEMA 3eMIIU 1
31 3aKOHOMEpPHOCTH CyIIeCTBOBaHUS OHMOChEphI 1
32 YenosedectBo B broctepe 3emin 1
33 CocymiecTBOBaHUE IPUPOJIBI U YEIOBEUYECTBA 1
34 PesepsHbIii ypok. O606menue Tembl «CoobiiecTBa u 1
HKOJIOTUYECKNE CHCTEMBD)
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5
YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI U1l YYEHUKA



METOIUYECKHUE MATEPHUAJIBI JUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

OIrBHY «HCTUTYT cTpaTernn passuTtusi obpasoBaHnsa»



