PABOYAS ITPOI'PAMMA
yueOHoro npeamera «buosiorusi. ba3oBblii ypoBeHb»

st ooyyatroruxest 10 — 11 kimaccos



HHOACHUTEJIbHASA 3AIIUCKA

[Ipu pazpaboTke mporpaMMsl 1o OUOJIOTHH TEOPETUUECKYIO OCHOBY JJISl ONPEAeSIEHUs IOIX0/I0B
K (OPMHPOBAHUIO COZIEpKaHUS ydeOHOro mnpenmera «buomorus» cocTaBuiIn: KOHIENTyallbHbIC
nonoxxenuss ®I'OC COO o B3anM0o00YCIOBICHHOCTH IIEJIEH, COMEPIKaHMs, Pe3yJIbTaTOB O0yUYCHUS U
TpeOOBaHUI K YpPOBHIO TOATOTOBKU BBITYCKHUKOB, IOJIOKEHHS 00 OOIMX LENIX U NPUHIMIAX,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHHE CUCTEMBbI CpefHero obiero oopasoanus B Poccuiickoit
denepany, a TaKKe MOJI0KEHUS O criennpuke ONOJIOTHH, €€ 3HaUeHUH B IO3HAHUH KUBOU MPUPOJIBI U
o0ecreYeHnn CyIIeCTBOBAHUS 4eJIOoBeYecKoro obmectBa. CorinacHO Ha3BaHHBIM IOJOXKECHUSM,
orpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma mo Owonoruu AaéT MpEACTaBIECHUE O MENsAX, 00 oOmiei crpaTeruu OOy4YeHWS,
BOCIHUTAHMSI U Pa3BUTHUSL OOydarolIMXcsa CpelcTBaMu yueOHoro mpenmera «buomnorus», ompenenser
00s13aTeNbHOE TMPEIMETHOE COJAEpIKAaHUE, €ro CTPYKTYpY, pacmpelesieHHe IO pasfeliaM U TeMa,
PEKOMEHIYEMYIO MOCIEI0BATENILHOCTh U3YUEHHS Y4eOHOT0 MaTepualia ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM OO0pa30BaTEeIbHOrO IIPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH
o0y4aromuxcs.

B mporpamMme 1mo OMOIOTHMHU TaKKe YUHTHIBAIOTCA TPEOOBaHHS K IJIAHUPYEMBIM JTMYHOCTHBIM,
MeTamnpeIMETHBIM U MPEIMETHBIM pe3yiibTaTaM 00ydeHus B (GOpPMHUPOBAHUHM OCHOBHBIX BUJIOB y4eOHO-
MO3HABATEIBHON JEATEIbHOCTH/YUEOHBIX JEHCTBUH OOYyYaromuXcs MO OCBOSHHIO COJACPIKaHUS
Ouooruueckoro oOpa3zoBaHusl.

B mporpamme mo Owmomorum (10-11 kmaccel, 0a30BBIi ypOBEHb) pEaTM30BaH MPHUHIUI
MIPEEeMCTBEHHOCTH B M3YYEHHUU OMOJIOTHH, Oliarogaps 4yemy B HEe MpocMaTpUBaeTCs HAIpPaBIEHHOCTH
Ha pa3BUTHE 3HAHWH, CBSA3AHHBIX C (OPMHUPOBAHHWEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHMS,
LIEHHOCTHBIX OPUEHTAIMH JIMYHOCTH, SKOJIOIMUYECKOT0 MBIIIJICHUS, PEICTaBIEHU 0 310pOBOM 00pasze
KU3HHU U OEpeKHBIM OTHOIIIEHHEM K OKpY’Karollel mpupoaHoi cpene. [loatomy Hapsay ¢ u3ydeHreM
00111€0MO0IOrNYECKUX TEOPUH, a TaKKe 3HAHUI O CTPOSHHH KHUBBIX CUCTEM PAa3HOT'O paHra M CyIHOCTH
OCHOBHBIX IPOTEKAIOIIMX B HHUX IMPOLECCOB B MporpaMMe IO OWOJIOTMM YAENEeHO BHHMMAaHUE
MCIOJIb30BaHUIO TIOMyUYEHHBIX 3HAHHUH B TTOBCETHEBHOM KU3HU JIJISl PEIICHUS PUKIIATHBIX 3a/1a4, B TOM
yucie: Npo(UIAKTUKA  HACJIEACTBEHHBIX  3a00J€BaHUIl  4YeloBEeKa, MEIUKO-TE€HETUYECKOTO
KOHCYJIbTUPOBAHMs, OOOCHOBaHMs 3KOJOIMYECKH LeIeco00pa3HOro IOBEJIEHHUs B OKpY’Karolen
IIPUPOJHOM cCpele, aHalIW3a BIUSHUA XO3AWCTBEHHOW [EATEIbHOCTH 4YEIOBEKAa HA COCTOSHHE
MPUPOJHBIX U HCKYCCTBEHHBIX JKOCHUCTEM. YCHUJICHHE BHUMAHHS K MPUKIATHOW HAMpPaBIEHHOCTU
yueOHOoro mnpeamera «buosorus» MNTPOJUKTOBAHO HEOOXOJUMOCTBIO OOECTIeUeHUs] YCIOBHM IS
pelieHust OAHOM M3 aKTyalbHBIX 3ajlad INKOJBHOTO OWOJIOTHYECKOro o00pa3oBaHus, KOTOpas
npenmnosiaraer (GOpMUPOBAHHE Y OOyYaroOUMXcs CHOCOOHOCTH aJanTUpPOBAThCSl K W3MEHEHUSIM
JUHAMHYHO Pa3BHBAIOIIETOCsS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHEe cpeaHero ooOmero o60pa3oBaHUs 3aHMMaeT BaxkHoe Mecto. OnHa
obecrieunBaeT GopMHUpPOBaHKE Yy 00yUaIOIIUXCS IPEJICTABICHUI 0 HAyYHOW KapTUHE MHpA, paclIupseT
1 00001IaeT 3HaHMs O )KUBOW IpUpoJie, €€ OTINUYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpraHHU3alluu U
HBOJIIOIUM, CO37a€T YCIOBHMS JJIsi: TIO3HAHUS 3aKOHOB JKMBOM TNPHUPOABI, (OPMHUPOBAHUS
(GYHKIIMOHATIBHOW TPAMOTHOCTH, HABBIKOB 3JJ0POBOTO M 6€30MacHOr0 00pasa KU3HU, SIKOJIOTHYECKOTO
MBIIIEHMS], IEHHOCTHOTO OTHOWLIEHUS K )KMBOW IIPUPOJIE U YETOBEKY.

Bonbiioe 3HaueHne OMONOTHS MMEET TakXKe JJIsl PElIeHUS BOCIUTATENbHBIX U Pa3BHUBAIOIINX
3aad  cpeAaHero oOmiero o0pa3oBaHuWs, COLUATU3alMK  oOydaroummxcs. M3ydeHue Ouosnoruu
o0ecrieunBaeT yciaoOBHS s (OPMHUPOBAHUS  HMHTEJUIEKTYalbHBIX, KOMMYHUKAIIMOHHBIX U
MH(POPMAIIMOHHBIX HABBIKOB, 3CTETHUECKOW KYJbTYpPbI, CIOCOOCTBYET HMHTETpaluy OMOJOTHUYECKUX
3HAHUW C TPEACTaBICHUSAMHU M3 JPYTMX Y4eOHBIX MpPEeIMETOB, B YAaCTHOCTH, (U3UKH, XUMHH U
reorpaduu. Ha3BaHHbIE MMOJIOKEHUS O MpEIHA3HAYEHUH Y4eOHOro mnpeaMera «buoaorusy cocTaBuiIn
OCHOBY ISl OIpeAeNeHHUs] TMOAXOAOB K OTOOpPY U CTPYKTYpUPOBAaHUIO €ro COACpKaHWS,
MPEJCTAaBICHHOTO B IIPOrpaMMe Mo OMOJIOTHH.



Ot6op coxepkanust yuyeOHOTO Tipeamera «buomorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIHK KYJIBTYPOCOOOPa3HOTO MOIX0/Aa, B COOTBETCTBUH C KOTOPBIM 00y4YaIOIIHecs TOJIKHBI OCBOUTh
3HAaHHUA W YMEHUS, 3HauuMble A (GOpMUPOBaHUS OOMLIEH KyJIbTYpBI, ONpPEIENSIIONINe aJeKBAaTHOE
MOBEJICHUE YEJIOBEKa B OKPYXKAIOIIEH MPUPOTHON cpelie, BOCTpEOOBAaHHBIE B IOBCEAHEBHOM KHU3HHU U
MpakTU4eckor neareiabHocTu. Ocoboe MecTo B ATOW CHCTEME 3HAHUW 3aHUMAIOT DJIEMEHTHI
COZIep)KaHusl, KOTOpbIE CIyXaT OCHOBOM Il (OPMHPOBAHUS NPEACTABICHUNH O COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHUHE MHUpPAa U LIEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHH3aluyd OMOJIOTHYECKOTO 00pa30BaHMUA.

CTpyKTypHpOoBaHHE coOAepKaHMS y4yeOHOro Marepuaja B MporpaMme IO OHOJIOTHUU
OCYIIECTBIICHO C Y4ETOM NMPUOPUTETHOTO 3HAYCHUS 3HAHUI 00 OTIMUYUTEIBHBIX OCOOCHHOCTSIX KHBOH
MIPUPO/IBI, O €€ YPOBHEBOM OpraHU3aIlMH U 3BOJIOLKU. B COOTBETCTBUU € 3TUM B CTPYKTYpe Y4e€OHOTO
npeamera «buonorus» BBIACNEHBI CIEAYIONIUE COJNEpKaTeIbHble JTHHUU: «buomorms kak Hayka.
Metonsl HayuHoro mo3HaHus», «Kierka kak Ouomorumyeckas cucrema», «OpraHusm Kak
ouosornyeckas cucremayn, «CucreMa m MHOrooOpasue OpraHMYeCKOro MHUpPay», «IBOJIOLUS KHUBON
MPUPOABD, « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp w3ywyenuss yueOHOro mpenmera «buomorus» ©Ha 0a30BOM YpPOBHE — OBIIAJCHUE
00y4arolUMUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHU3alliH >KUBBIX CHUCTEM Pa3HOIO
paHra ¥ mpuoOpeTeHHe YMEHUN MCIOJIb30BATh AT 3HAHUS JISI TPAMOTHBIX JIEHCTBHI B OTHOIICHUU
O00BEKTOB JKUBOW MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTikeHne nenw wu3ydeHus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM  ypOBHE
o0ecreunBaeTcs pelieHueM CIeAYIOIUX 3a/1ay:

OCBOCHHE OOYYAIOUIMMHCS CHCTEMBl 3HAHUKW O OMOJOTMYECKHX TEOpPHUSX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSX, THIOTe3axX, MpaBuiIax, CIy>KalluX OCHOBOW i (POPMHUPOBAHMS MPEJCTABICHUN O
€CTeCTBEHHO-HAyYHOW KapTHHE MHpa, O METOJaX HAYYHOTO IO3HAHHs, CTPOCHUH, MHOTO0Opa3suu U
O0COOEHHOCTSIX KHMBBIX CHUCTEM pAa3HOIO YPOBHS OpraHM3allMH, BBIIAIOUIMXCS OTKPBITHAX U
COBPEMEHHBIX HCCIIEJIOBAHUSIX B OMOJIOTHH;

¢dopmupoBaHHe y OOy4YalOUIMXCS IO3HABATEIbHBIX, MHTEIJICKTYAlIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B IIpoIlecce aHau3a JaHHBIX O MyTSX Pa3BUTHS B OMOJIOTHH HAYYHBIX B3TJISIIOB, UACH U
MOJIXO/I0B K U3yUEHHIO KUBBIX CUCTEM PAa3HOI'0 YPOBHS OpraHU3aINH;

CTaHOBJIEHHE Yy OOydYarommuxcs oOmell KylbTypsl, (QYHKIIMOHAIBHOW TPaMOTHOCTH, pa3BUTHE
YMEHUH 00BSACHATH U OLICHUBATh ABJICHUS OKPY>KaIOIIEro MUpa KHUBOM MPUPO/Ibl HA OCHOBAHUHU 3HAHUHN
Y OIIBITA, MTOJTyYEHHBIX IPU U3yYEeHUH OMOJIOTHH;

¢dbopmHpoBaHKe y 00yHarOIUXCsd YMEHUN WILTIOCTPUPOBATh 3HaU€HNE OMOJIOTHYECKUX 3HAHUH B
MPAaKTUYECKON JEATEIBHOCTH YeNOBEKa, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHHA |
arpoOMOTEXHOJIOTHiA;

BOCIIUTaHHE YOSKAEHHOCTH B BO3MOXKHOCTH TIIO3HAHHSI YEIOBEKOM JKMBOH TPUPOIHI,
HEOO0XO/IMMOCTH OEpEeKHOr0 OTHOIIEHUS K HEH, COOMIOJCHHS ITHYECKUX HOPM MpPU IMPOBEACHUHU
OMOJIOTHIECKHUX HCCIICIOBAHUM;

OCO3HaHME IIEHHOCTH OWOJOTMYECKUX 3HAHUM Ui TOBBIIICHUS YPOBHS HKOJOTHYECKOM
KYJBTYPBL, 7151 JOPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

NPUMEHEHHE TPHOOPETEHHBIX 3HAHMM M YMEHMH B TIOBCEAHEBHOM JKM3HU Ui OIICHKH
MOCTICNICTBUI CBOEH NIEATEIFHOCTH MO0 OTHOIICHHIO K OKpYJKaromiel cpesie, COOCTBEHHOMY 37I0POBEIO,
00ocHOBaHUE U cOOMI0IeHUE Mep MPOPUITAKTUKY 3a00I€BaHUH.

B cucreme cpeagnero obOmiero oOpaszoBanus «buomorusi», mzydaemass Ha 0a30BOM YpOBHE,
ABNSICTCA  O0S3aTENbHBIM Y4YEOHBIM TpPEIMETOM, BXOJSIIIMM B COCTaB MpeIMETHOM obiactu
«EcTecTBeHHO-HAYYHBIE MTPEIMETHD.

Jns u3ydeHust O6Monorud Ha 6a30BOM YPOBHE CpelHEro oomero oopa3zoBaHus OTBOAMUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 yac B Hezerio).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMONOTHMHM C OOIIECTBEHHBIMH, TEXHHUYECKUMH U JIPYTUMH
€CTECTBEHHBIMM HaykamH, ¢uiocopueil, 3THUKOH, 3cTeTMKOW U mnpaBoM. Poab Ouosorun B
(bopMHpOBaHUN COBPEMEHHOW Hay4YHOH KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK.

Metozbl NO3HAHUS XKUBOW NMPHUPOJBI (HAOMIOJAEHHUE, HKCIEPUMEHT, ONMCAHHUE, U3MEPEHHUE,
KJaccu(uKanus, MOICTMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toprpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuxk.

Tabnuue! u cxemsl: «MeTOABI TO3HAHUS KUBOW IPUPOABI».

JlaGopaTopHble U IpaKkTHYeCKHE PadOThI:

[Ipaktnyeckas pabotaNe 1. «Mcnonp3oBaHue pas3IMYHBIX METOJOB INPU H3YUYEHUHU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cMCTEMBbI M X OPTraHU3aIUSA.

JXussie cucreMsl (OMOCUCTEMBI) KaK IPEAMET U3ydeHus: ononoruu. OTIn4re KHUBBIX CHUCTEM
OT HEOPraHUYECKOW MPUPOIBI.

CaoiicTBa OMocHcTEM U UX pa3HOOOpa3ue. YpOBHU OpraHU3aluu OMOCUCTEM: MOJIEKYJIIPHBIN,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, HOMYJISIIMOHHO-BUI0BOH, 9KOCUCTEMHBIH
(OmoreoreHOTHYECKHHT ), OMOCEPHBIH.
JdeMmoHcTpanum:

TaOmuis! u cxembl: « OCHOBHBIE IPU3HAKH )KU3HIY, « Y POBHU OpraHU3aIMH )KUBON IPUPOABD).

O6opynoBanue: Mmoaens Monekynbsl JJHK.

Tema 3. XumMu4ecKHuii cocTaB U CTPOEHHE KJIECTKH.

XVWMHUYECKUH COCTaB KJIETKU. XUMHYECKHE IEMEHTBI: MAKPOAJIEMEHTBI, MUKPOIJIEMEHTHI.
Bojia u MuHepabHbIE BEIIECTBA.

@OyHKIUHN BOABI 1 MUHEpAJIbHBIX BellecTB B KieTke. [lognepikanne ocMoTHueckoro 6anaHca.

benku. CoctaB u crpoeHue 0enkoB. AMHUHOKHCIOTE — MOHOMEPHI OenkoB. HesameHnmsble u
3aMEHUMBbIE AMUHOKHUCIOTHl. AMHUHOKUCIIOTHBIM cOCTaB. YPOBHM CTPYKTYPhl OEIKOBON MOJEKYJIbI
(mepBrUYHasi, BTOPUYHAsA, TPETUYHAS U YETBEPTUYHASI CTPYKTypa). XUMHUECKHUE CBOMCTBA OEIKOB.
buonornyeckue pyHKINN OEIKOB.

®epMeHThl — Ouojoruueckue katanuszatopbl. CTpoeHue ¢GepMeHTa: aKTHBHBIA LEHTP,
cyoctpartnas cnienupuunocts. Kodpepmentsl. Butamunbl. OTianuust epMeHTOB OT HEOPraHUYECKUX
KaTaJn3aTopoB.

VYraeBoasl: MOHOcCaxapuIsl (TI0OK03a, pubo3a M J1e30KCHpuO03a), Aucaxapusl (caxaposa,
JIaKTO03a) U MoJIMcaxapu bl (Kpaxmall, IIIMKOTeH, 11eJuTi0103a). bronorndeckue GyHKINUN YTII€BOJOB.

Junuapl: Tpurnuauepuas, pochonunuabl, crepouasl. [ napopusHo-ruaIpodoOHBIE CBOMCTBA.
buonoruueckue ¢pynkuuu aununoB. CpaBHEHUE YITIEBOJIOB, OEJIKOB U JIUMUAOB KaK MCTOYHUKOB
SHEPIrUH.

Hyxkneunossie kucnotel: [JHK nu PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCJIOT.
Crpoenue u gpynkiun IHK. Crpoenue u pynkunn PHK. Bunet PHK. AT®: crpoenue u ¢pyHKuuu.

[utonorus — Hayka o kietke. Kinetounas Teopusi — mpuMep B3auUMOCHCTBUS HICH U (PaKTOB
B HAyYHOM I1I03HaHUU. MEeTO/1bl U3yUeHUs KIETKU.

Knerka kxak nenoctHas xuBas cucrema. OOIIue NPU3HAKKU KIIETOK: 3aMKHYTas HapysKHas
MemOpana, monekynsl JJHK kak reHeTnueckuii anmapar, cucteMa CHHTE3a Oelka.



Tunsl  KJIETOK: JyKapuoTHuYecKas W MpokapuoTruueckas. (OcoOEHHOCTH  CTpPOEHUs
npokapuoTuyeckon kietku. Knerouynas crenka Oakrepuii. CTpoeHHE SyKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTJIUYHS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX (YHKIIUU.
[Inazmatnueckass memOpana, e€ cBoiictBa u ¢yHKuuu. IluTomnasma u €€ oOpraHOU[BI.
OnnomemOpanusie opranoussl kietku: OIIC, anmapar ['ombmku, nuzocomsl. IlomyaBToOHOMHBIE
OpraHoOM/Ibl KJIETKU: MUTOXOHJPHUH, TuiacTuabl. [Ipoucxoxnenne MUTOXOHAPHUM U macTua. Buael
wiactua. HememOpaHHbIE OpraHOMAbI KIETKH: PHUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPHOJIH,
pECHUYKH, KIyTUKU. DyHKIIMN OpraHou10B KJIETKH. BritoueHus.

Snpo — perynsaTopHblil neHTp KieTku. CTpoeHue sijpa: saepHas 000J0YKa, KapHoIUIa3Ma,
XPOMATHH, AIPBIIIKO. XPOMOCOMBIL.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lneligen, P. Bupxos, Ix. Yorcon, @. Kpuk,
M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneiieHMe  XMMUYECKMX  J3JIEMEHTOB B HEXHBOW  MPUPOAEY,
«Pacnpenenenue XMMUYECKUX 3JIEMEHTOB B JKUBOW MTPUPOJEY.

Tabmuuer u cxemsl: «llepmomuueckass Tabnuma XUMHYECKHX DSJIEMEHTOB», «CTpoeHue
MOJIeKYJbl BOAbD», «buocunTe3 Oenka», «CtpoeHue Momekynbl Oenka», «CTpoeHHe (GepMeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenue monexynbsr AT®O», «CTpoeHne 3yKapuOTHUECKOM
KJIeTKn», «CTpoeHue KUBOTHOM KIETKW», «CTpPOEHHE pacTUTEIbHOM KIeTKW», «CTpoeHue
IIPOKAPUOTUYECKOM KIEeTKW», « CTpOEHUE Apa KIETKN», « Y TIEBOABDY, «JIUIuabI».

O6opynoBaHue: CBETOBOW MHUKPOCKOI, O0OpyIOBaHHE Ui MPOBEACHUS HAOIIOACHUN,
U3MEpEeHUl, AKCIEPUMEHTOB, MHUKpONpENapaTbl PacTUTEIbHBIX, XUBOTHBIX U OaKTepHalIbHBIX
KJIETOK.

JlaGopaTopHble U paKTHYeCKHEe PadoThI:

JIaGoparopHast pabora Ne 1. «V3yyeHMe KaTalUTHYECKOM AaKTUBHOCTU ()epMEHTOB (Ha
MIpUMEpPE aMUJIa3bl WIIM KaTauaas3bl).

JIaGopartopHas pabora Ne 2. «/3yueHne cTpoeHUs KIETOK pacTeHUH, )KUBOTHBIX U OaKTepuit
10/ MUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpenaparax 1 ux OMUCaHHUe».

Tema 4. ZKu3HeaessTeJIbHOCTD KJICTKH.

OOMeH BeliecTB, WM METa00aM3M. AcCUMMIIALUS (TJIACTUYECKUA OOMEH) U JUCCUMMIISALUS
(oHepreTuyeckuii OOMEH) — JBE CTOPOHBI E€AMHOTO Iporecca Merabonu3ma. Poib 3aKOHOB
COXPaHEHHs BEUIECTB U SHEPruu B IOHMMaHUU MeTa0oIn3Ma.

Tunbl oOMmeHa BemiecTB: aBTOTPOGHBIH M TereporpodHbiid. Ponb ¢depmeHToB B 00MeHe
BELIECTB U MPEBPALIEHUH SHEPTUHU B KIIETKE.

®otocunte3. CperoBas u TemHOBas (a3sl (oTtocuHTeza. Peakuuu ¢dorocuHTesa.
OddexktuBHOCTH PoTOCHHTE3a. 3HaUeHHE (HOTOCHHTE3a NSl JKM3HU Ha 3emuie. BrusHue ycioBuii
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €TI0 MPOJYKTUBHOCTHU Y KYJIBTYPHBIX PACTEHHA.

XeMocHHTe3. XEeMOCUHTE3UPYIOIIHe OaKkTepun. 3HaUeHHE XeMOCHHTE3a JJIs )KU3HHU Ha 3eMJIe.

DOHepreTnyeckuii oOMeH B KieTke. Paclenienne BemecTs, BbICIEHHE U aKKyMYyJIHPOBaHHUE
SHEPTUHM B KIETKE. OTambl JHEPreTHYecKoro ooOmeHa. [nukonus. bpokeHne W ero BUJIBIL
KucnopongHoe okucieHue, WM KJIeTodyHoe JbixaHue. OxucnurtensHoe (ochopuiupoBaHue.
O} heKTHBHOCTH YPHEPTETHIECKOTO OOMEHA.

Peaknium martpuyHoro cuHte3a. ['enermueckas wunpopmamus wu  JHK. Peanuzamus
reHeTHYeCKO WH(opManuu B KiIeTKe. ['€HeTHYeCKHMi KOI M €ro CBOWCTBA. TpaHCKpUIIIUS —
matpuunblii cunte3 PHK. Tpancmauus — OuocunTte3 Oenka. Dtambl TpaHcusauuu. KomupoBanue
aMUHOKHCIIOT. Posb prbocom B OrocuHTEe3e Oernka.

Hexnerounsie ¢popmbl sxu3HU — BUPYCHL. McTopust oTkpbeiTHs BupycoB (. 1. MiBaHOBCKMIA).
OCOOEHHOCTH CTPOEHUS M >KM3HEHHOTO IHMKJIa BUPYcOB. bakrtepuodaru. bonesnm pacrenwmid,



KUBOTHBIX W YEJIOBEKa, BBI3bIBaEMbIC BHpycamu. Bupyc mMmmyHonedunura denoBeka (BUY) —
Bo30yautens CIIMJla. OOparHas TpaHCKpHILHMS, peBepTaza M HHTerpasa. llpodumaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JIeBaHMil.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuie! u cxembl: « TUIBI TUTaHUSD», «MeTabomu3m», « MUTOXOHAPHUS», « DHEPTeTHUSCKUN
obmeny», «Xmoporacty, «®orocuntesy, «Ctpoenue JIHK», «CtpoeHue m (QpyHKIIMOHHpPOBaHHE
reHa», «Cunrte3 Oenmka», «leHeTmueckuii Kom», «Bupyce», «bakrepuodarm», «CTpoeHHe u
*)u3HeHHbIH Uk Bupyca CITM/a, 6akrepuodaran, «Permmukanus JJHK».

Ob6opynoBanne: monenu-anumkanun «Yasoenne [IHK wu tpanckpummus», «buocuHTes
oenkay, «CTpoeHue KIETKU», Moienb cTpykTypsl JJHK.

Tema 5. PasMHoOkeHNe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1mmki, Wik >KU3HEHHbIM IWKI KieTku. Hutepdaza u mutos. Ilpoueccsi,
nporekamomue B uHTepdaze. Pemnmkaums — peaknus matpuuyHoro cunre3a JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIH HAOOp — KapuOTHI. J{UTIIIOUIHBIN U TalUIOUAHBIA XpPOMOCOMHBIE HA0OPHI.
Xpomatuzsl. Llutonorudeckrne OCHOBBI Pa3MHOXKEHHUS U UHIWBUIYAIBHOTO Pa3BUTHSI OPTAHU3MOB.

Henenne knetku — Muto3. Craaun muto3a. IIpoueccel, mpoucxoasdiue Ha pa3HbIX CTaAUIX
MHTO3a. BHOJIOrHYECKUi CMBICT MUTO3A.

[IporpamMmmupyemas rubenb KJISTKH — allonTo3.

@opMbI pa3MHOKEHHSI OPTraHU3MOB: OECIIoNIoe U MoJIoBoe. BHIbl Gecrionoro pa3MHOKEHHS:
JielieHue HaJBOE, MOYKOBAaHWE OJHO- M MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHUE, BETETAaTHUBHOE
pa3MHOeHue. MckyccTBeHHOE KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAaYEHHE JUIsl CEIEKIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTJIMYHUS OT OECIOIOrO.

Metio3. Cramuu wmeiiosa. Ilpoueccel, mpoucxonsdimue Ha cTaausx Meinosa. [loBenenue
XpoMocoM B meio3e. Kpoccunrosep. bruonorudyeckuii CMbICI U 3HaU€HHE Meio3a.

I'amerorenes — mponecc oOpa3oBaHUs IMOJIOBBIX KIIETOK Y >KMBOTHBIX. llojioBBIE >Kene3bl:
CEeMEHHMKU U sn4yHHKU. OOpa3oBaHUE U PA3BUTUE MOJOBBIX KIETOK — TaMeT (CrepMaTo30WI,
AHUIIEKIIETKA) — criepMaToreHes3 1 ooreHe3. OcoOOEHHOCTH CTPOEHHUS SULIEKIIETOK U CTIEPMAaTO301I0B.
OmnonorBopenue. [lapreHorenes.

NunuBuayanbHOe pa3BuTHE (OHTOreHe3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHUOTeHe3). DTallbl
SMOPUOHAILHOTO Pa3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX: JPOOJICHHE, TacTPYJSAIUs, OPraHOTeHEs.
[ToctamMOpuoHanbHOE pa3BUTHE. TUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUSA: MPSIMOE, HENpsSIMOe
(mnunHOYHOE). BnusHue cpeapl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3HIBATH
BPOXIEHHBIE YPOJCTBA.

Poct u paszButne pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHHU, CTaauu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuubl u cxembl: «DOpMBI pa3MHOKEHUSI OPTaHU3MOBY», «JIBOWHOE OILTIOJOTBOPEHHUE Y
I[BETKOBBIX pacTeHui», «BeretaTuBHOE pa3sMHOXKEHHE pACcTeHU», «JleJeHue KIeTKu OakTepuiiy,
«CTtpoeHune MoiaoBbIX KIETOK», « CTpoeHrne XpoMocoMbl», «KiteTounbiit ukiny, «Permmkanus JTHK,
«Muto3», «Meio3», «lIpsmoe u Hemnpsmoe pa3BuTHE», «I'aMeTOreHe3 y MIEKONUTAIOUUX U
4esoBeKay, « OCHOBHBIE CTaJIMM OHTOT'€HE3a».

O6opynoBaHue: MHUKPOCKOI, MHKporpemnapaTsl «CrepMaTo30uabl  MIIEKOMUTAIOMIETOY,
«Sineknerka miekonuraroeroy, «Kapnoknnes B KieTkax KOpelIKa JIyKa», MarHUTHask MOJEIb-
anmuukanus «Jlenenue kierkm», moaens JJHK, monens meradasHoii XpoMOCOMBL.

JlabGopaTopHble U NpaKTH4YecKue padoThbi:

JlaboparopHasi pabora Ne 3. «HabGnrogenne MuTo3a B KIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOINpENapaTax».

JlaboparopHass pabota Ne 4. «UM3yyeHuWe CTpPOEHHUS TMOJOBBIX KIETOK HA TOTOBBIX
MHUKpOIIpernaparax.



Tema 6. HaciiecTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTHKHU. VicTopHst pa3BUTHSA TeHETHKHU. Poib IUTOIOTUN 1 SMOPHUOIIOTHH
B CTAHOBJICHUU F€HETUKH. BKIag poccuiickux u 3apy0eHbIX yUEHBIX B pAa3BUTHE T€HETHUKU. MeTOabl
TCHETUKU (THOPUIOJIOTHYECKUH, IUTOT€HETHYECKUI, MOJEKYIsIpHO-TeHeTH4YecKuil). OCHOBHBIC
T€HETUYECKUE NOHATHUS. [ 'eHeTHuuecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpelUBaHUM.

3aKOHOMEPHOCTH HaclleI0BaHUs PU3HAKOB, ycTaHOBIeHHbIE ['. Menaenem. MonoruGpuHoe
CKpelllMBaHHe. 3aKOH eIMHO0-00pa3usi THOPUAOB MEepBOro nokosieHus. [IpaBuno JOMUHHUPOBAHHUS.
3aKoH paclleIIeHHs] IPU3HAKoB. I nnores3a unctorsl ramet. [1osiHOE U HEMTOJIHOE TOMUHUPOBAHUE.

JurubpunHoe  ckpeluBaHue. 3aKOH  HE3aBUCUMOTO  HAClEJAOBAHMUS  IPU3HAKOB.
[{uToreHeTHYECKUE OCHOBBI JUTHOPHIHOTO CKPEUIMBAHUA. AHAIM3HPYIOLIEe CKpELIMBaHHE.
Hcnonb3oBaHre aHAIM3UPYIOMIETO CKPEIIMBAHUS JIJIS OIIpeIeTICHHs TEHOTUIIA OCOOH.

CuemienHoe HacieoBanue npuszHakoB. Pabora T. Moprana no cuenjieHHOMY Hacjie10BaHUIO
reHoB. Hapymienue crenienus reHoB B pe3yJibTaTe KpOCCUHIOBEpa.

XpOMOCOMHasi TEOpUS HACJIECTBEHHOCTH. | eHeTHuecKrue KapThl.

'enetnka nona. XpoMOCOMHOE OIpeAeNieHHE MoJjia. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['oMmorameTHbI€ U reTeporaMeTHble Opranu3Mbl. HacnenoBanne npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

N3menunBoCTh. Buabl N3MEHUMBOCTH: HEHACIEACTBEHHAs U HaclelCTBeHHas1. Poib cpenbl B
HEHACJIEICTBEHHOW  M3MEHYMBOCTH.  XapaKTEpUCTHUKAa  MOAU(PUKAIMOHHON  HM3MEHUYUBOCTH.
Bapuauvonsslii psin u BapuanuoHHasi Kpuas. Hopma peakuuum npusHaka. KonudecTBeHHbIE U
KayeCTBEHHBIC MMPU3HAKU M X HOpMa peakiun. CBoCTBa MOIU(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnencrBennasi, uium TEHOTHNHYECKas, M3MEHYMBOCTh. KOMOMHATHBHAs W3MEHYUBOCTbD.
Meii03 1 1os10BO# IPOIIecC — OCHOBa KOMOWHATHBHON N3MEHUMBOCTH. MyTallMOHHAS N3MEHYNBOCTb.
Knaccudukanusa Mytanuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHbIE. YacToTa W NPUYMHBI MYTallH.
MyrtareHHsle (akTopbl. 3aKOH T'OMOJIOTUYECKUX PSAOB B HaciencTBeHHOM u3meHunBoctd H. U.
Basuiiosa.

BHuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enernka wuenoBexka. Kapuortun uenoBeka. OCHOBHBIE METOAbl TE€HETHKH YEJIOBEKA:
TeHEATOTUYECKUM,  OJIM3HENOBBIM,  IIUTOTEHETUYECKUM, OHOXUMHUYECKUH,  MOJIEKYJISIPHO-
reHeTnyeckuii. COBpPEMEHHOE OIpeNeICHHEe TEHOTUIA: IIOJIHOTEHOMHOE CEKBEHHUPOBAHHUE,
reHOTUNHpOBaHue, B ToM uucie c¢ mnomonisio [II[P-anamuza. HacnmenctBeHHble 3a0oJieBaHMS
YeJIOBEeKa: 'eHHbIe 00JIe3HH, OO0JIE3HU C HACIEICTBEHHOM MPeapacnoIokKeHHOCTbI0, XpPOMOCOMHBIE
6one3nu. ComaTtuyeckue U reHepatuBHble MyTanuu. CTBOJIOBBIE KiIeTKU. [IpuHLUIBI 310pOBOTO
o0Opasza >KU3HU, JMArHOCTUKU, NPOPHUIAKTUKH M JIEYEHUS T€HETHYecKuX Oome3Heil. Meauko-
TEeHETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUEHHE MEAMIIMHCKOW TE€HETUKU B NPEJOTBpAIICHUHM U
JIeUEHUH F'eHETUYECKUX 3a00JIeBaHU YeI0BeKa.

JdemoHcTpaumnu:

[optpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. Yersepukon, H. B. Tumocgees-
Pecosckwnii, H. 1. BaBunos.

Tabmuuel n cxembl: «MOHOTHOPUAHOE CKpEIIMBAHME U €ro LUTOICHETHYECKask OCHOBAY,
«3aKOH pacIIEeIUIEHUs U eT0 HUTOTeHEeTHYeCKass OCHOBa», «3aKOH YHCTOTHI raMeTy, «lurudpuanoe
ckpeuBanuey, «lluromoruueckue  OCHOBBI ~ JUTMOPUIHOIO  CKpEIIMBaHUA»,  «Meio3y,
«B3anMozelicTBrEe allIeNbHBIX TeHOBY, «[ eHeTuUecKue KapThl pacTeHHH, )KUBOTHBIX U YEJIOBEKay,
«I'enetnka mnona», «3aKOHOMEPHOCTH HACJIEAOBAHUSA, CLEIUIEHHOTO C mosiom», «Kapuotumsl
YyeloBeKa U IKMBOTHBIX», «Buuel wusmeHunBocTH», «MoOAM(PUKAIMOHHAS H3MEHUHUBOCTHY,
«HacnenoBanue pesyc-gpakropa», «['eneTrka rpynn KpoBu», «MyTallMoOHHAs HK3MEHUUBOCTB.

O6opynoBanue: Mojaenu-anmMkanuu «MoHorubpuaHoe ckpemmuBaHue», «Hemomnoe
JOMUHHpOBaHUeY, «JluruOpugHoe ckpemuBanue», «llepekpécT XpoMocomM», MHUKpPOCKON U
Mukpornpenapar «Jlpozoduna» (Hopma, MyTaruu ¢GOpMbl KPBUIBEB W OKPACKH Teia), repoapuid
«I"'opox moceBHOW».

JlabopaTopHble U NpaKTH4YecKue padoThbi:



JlaGopaTtopHas pabora Ne 5. «M3ydeHune pe3ynbTaTOB MOHOTHOPHUAHOTO W TUTHOPHIHOTO
CKpEIIMBaHUS y IPO30(UIBI HA TOTOBBIX MUKPOTIpENaparax.

JlaGopaTopHas pabora Ne 6. «M3ydeHne MoauUKAIMOHHOW W3MEHYHMBOCTH, MOCTPOEHHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlaboparophas pabota Ne 7. « AHanu3 MyTanuii y 1po30(uiibl Ha TOTOBBIX MUKPOIIpENapaTaxy.

[TpakTuueckas padbota Ne 2. «CocraBiieHHE ¥ aHATU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa M MPOLECC. 3apOKJICHUE CeJeKIMH U JomecTukanus. Yuenue H. WM.
BaBuiioBa 0 IeHTpax MPOUCXOXKICHUS U MHOrooOpas3usi KyJNbTypHbIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpO/A, LITAMM.

CoBpeMeHHbIE METONbI celeKIuu. MaccoBbli M WHIUBUAYAIbHBIH OTOOPHI B CEJIEKLUU
pacteHmii U KUBOTHBIX. OIIEHKAa dKCTEphepa. BIU3KOPOJICTBEHHOE CKPEIIMBAHUE — WHOPHJIMHT.
UYucrasa nunus. CkpeuBaHue YUCTHIX JUHHUH. ['eTepo3uc, wnu rubpuaHas cuna. HepoactseHHoe
ckpenuBanue — ayropunuur. Otaanénnas rudpuansanus u e€ ycrnexu. IcKycCTBEeHHBIM MyTareHes
Y MOJIyYEHUE TOJIUIIONI0B. JIOCTUKEHHUSI CENIEKIINU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexnosnoruss Kak oOTpaciib TMPOU3BOJACTBA. ['€HHas WHXKEHEpUsA. ITambl CO3JAaHUS
pexombunantHoit JIHK wu Tpancrennsix opranm3moB. Kierounas wunxkeHepusa. Kiertounsie
KyJbTypbl. MUKPOKJIIOHATBHOE pa3MHOXEHUE pacTeHuid. KioHMpoBaHHME BBICOKOMPOIYKTHBHBIX
CEJIbCKOXO03SCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U 3Tndeckue mpodsemsl. MO — renetuyecku
MOIU(DHUIIMPOBAHHBIE OPTAHU3MEI.

JlemoHcTpauu:

IToptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, M. @. IBaHOB.

Tabmumer 1 cxembl: kapta «LleHTpBl MTPOMCXOXKIEHUS U MHOr000paszusi KyJIbTYPHBIX
pactenuit», «llopoapl mOMamIHUX >XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuit», «OTnanéHHas
rubpuamzanus», «Pabotel akagemuka M. @. HBanoBa», «[lomummounus», «OOBEKTHI
onotexHonoruny, «KiaeTounsle KyJbTypbl U KJIOHUpOBaHUEY», « KOHCTpyHpoBaHUEe U MIEPEHOC TEHOB,
XPOMOCOM).

O6opynoBaHue: MYJSDKM TUIOAOB M KOPHEIUIOAOB MUKUX (OPM U KYJbTYPHBIX COpPTOB
pactenuii, repoapuit «CenbCKOX035IIICTBEHHBIE PACTCHHS.

JlaGopaTopHble U pPaKTHYeCKHE PadoThI:

OKcKypcusi«OCHOBHBIE METOIBI M JOCTHKECHHS CEJIeKIUU PACTeHHH W >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (EepMy, COPTOMCHBITATEIbHBIN YYacTOK, B TEIIMYHOE
XO035IICTBO, JTa0OPATOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosnronMOHHAsA OHOJIOTHS.

[Ipennoceuik BO3HUKHOBEHUS SBOJIOIMOHHON TEOPUHU. DBOJIFOIMOHHAS TEOPHUS U €€ MECTO B
Ouosiornu. BrnusiHe SBOTIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTUH U APYTHX HAYK.

CsuzerenbcTBa 3BOMIONNHA. [lanieoHTONIOrMYECKHE: TOCIEA0BATENIBHOCTD MOSIBJICHUS BU/IOB B
MAJICOHTOJIOTUYECKOH JIeTonucH, epexoiHbie popmbl. broreorpadguueckue: cXoAcTBO U pa3audne
(dayH u G0op MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA W pPa3Nuuus SMOPHOHOB pa3HBIX BHUJOB ITO3BOHOYHBIX.
CpaBHMTENIBHO-aHATOMUYECKHE:  TOMOJIOTHMYHBIE, AaHAIOTMYHBIC, PYJAMMEHTAPHBIE OpTaHbI,
aTaBU3MbI. MOJIEKYIIpPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHH3MOB HACJIEACTBEHHOCTH  OCHOBHBIX
MeTa0OJINYECKUX MTyTel Y BCEX OPraHU3MOB.

OpomonuonHas teopust Y. lapsuna. [Ipeanoceliky BO3HUKHOBEHUS JapBUHMU3Ma. J[BIKy1IHe
CHJIBI HBOJIIOIMM BUIOB 1O J[apBUHY (M30BITOYHOE pPa3MHOKEHHE MIPU OTPAHUYEHHOCTH PECYPCOB,
HeompeaenéHHast U3MEHYUBOCTb, 60pb0a 3a CyIIECTBOBaHHUE, ECTECTBEHHBIN 0TOOD).



Cunrernueckas Teopus sBoonnn (CTI) u e€ 0oCHOBHBIE TIOJIOKECHHUS.

Muxkpo3ontonus. [Tomynsanus kak eIuHUIA BU1a U 3BOJIIOLUY.

JBuwxyue cuibl ((pakTopbl) 3BOJIOLMHU BHUIOB B Npupoje. MyTalMOHHBIA HpOLECcC U
KOMOWHATHBHAS U3MEHUYMBOCTh. [[ONMyIIsIIMOHHBIE BOJIHBI U Apeiid reHoB. M30msamust 1 Murpanusi.

EctectBenHnblit 0TOOp — HanpaBisomuil hakTop 3Boounnd. @OopMbl €CTECTBEHHOTO 0TOOpA.

[TprucnocoOIeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOJOLUH. [Ipumeps! mpucnocobaeHut y
Opranu3MoB. ApoMOp(o3bl U UANO-aJaNTAIIH.

Bun u BumooGOpasoBanue. Kpurepunm Buzma. OcHoBHBIE (QOpMBI  BUA000PAa30BaHUS:
reorpaduyeckoe, IKOJIOrH4ecKoe.

MakpoosBomironust. DPopmbl  IBOMIONUH:  (UIETHYECKAs, JAWBEPreHTHAs, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHne oT HeCENMATU3UPOBAHHbBIX NIpeaKoB. [Iporpeccupyonias crienuanu3anus.
AJnlanTuBHAs paguanus.

JdemoHcTpaumnu:

[Toptpertsr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkenb,
®. Mromep, A. H. Cesepiios.

Tabnuie! 1 cxembl: «Pa3BuTHE OpraHUYEcKOro Mupa Ha 3emiiey», «3apoJIbIly MO3BOHOYHBIX
KHUBOTHBIX», «ApXeonTepukc», «Popmbl OOpbOBI 3a cymiecTBOBaHUE», «EcTecTBeHHBINH OTOODY,
«MHorooOpa3ue copToB pacTeHuit», «MHoroodbpasue mOpoa KUBOTHBIX», «llomymsaiumy,
«MyTanmoHHasi M3MEHYHBOCTB», «Apomopdosb», «Wanoamanranmm», «OOmas nereHeparusy,
«/IBrmxyiue cuibl 3Bostonuny, «Kapra-cxema mapmpyta nyremectsus Y. Jlapsunay, «bopnba 3a
cymectBoBanuey, «lIpucrmocobieHHOCTh opraHu3MoBy, «I'eorpaduueckoe BUA000pa3oBaHUEY,
«OKOJIOTHYECKOE BHI000pa30BaHUE.

O6opynoBaHMe: KOJJIEKIIMS HACEKOMBIX C Pa3jIMYHbIMH TUIAMHU OKpacku, HabOp IJIOJO0B U
ceMsiH, KoJuieKius «lIpuMepsl 3alUTHBIX MPUCTIOCOONIEHUN y KMBOTHBIX», MOJENb «OCHOBHbBIE
HaIpaBJIEHUs HBOJIIOLUNY», 00bEMHAs MoJieb « CTPOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckas kapTa Mupa, KoJuteKIus «DopMbl COXPAaHHOCTH UCKOTIAEMbIX KHUBOTHBIX
U pacTeHuit», monenb anmiukanus «llepekpéct XxpoMmocom», BiakHble mpemnaparbl «Pa3zputue
Hacekomoroy», «Pa3BuTue msrymku», Mukpompenapat «Jlposoduna» (Hopma, mytanuu (Gpopmbl
KPBUTHEB U OKPACKHU TEJa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHnas padota Ne 1. «CpaBHeHHE BUAOB 10 MOP(POIOTHUECKOMY KPUTEPHIOY.

Jlabopartopnass pabGora Ne 2. «Omnwucanue MNpPUCHIOCOOJIEHHOCTH OpraHuzMa u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE KU3HU Ha 3emJie.

JloHayuHble TPEICTABICHUS O 3apOXKJIEHUM KHU3HU. HayuHble runmore3sl BO3ZHMKHOBEHHUS
KU3HM Ha 3emye: aOuoreHe3 M MaHCHepMHs. XHUMHUYEcKas HBOJIONUS. AOHOTCHHBIM CHUHTE3
OpPraHMYECKUX BEIIECTB W3 HEOPraHMYECKHX. DKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMHUECKON
sBonmonu. HavanbHble 3Tanbl 6nonorndeckoi ssomonun. ['unoreza PHK-mupa. @opmuposanue
MEMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE IPOTOKJIETKH. [lepBble KIETKM U HUX HBOJIOLHUA.
®opMHUpPOBaHNE OCHOBHBIX TPYII KUBBIX OPTaHU3MOB.

Pazputue xu3Hu Ha 3emiie 1o spam U nepuojaM. Karapxei. Apxeiickas U NpoTepo30McKas
spsl. [laneo3oiickas spa u e€ nmepuobl: KeMOPUHCKUNA, OPAOBUKCKUN, CHITypUICKHMA, T€BOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iicKkas 3pa U €€ IepruoAbl: TPHACOBBIN, IOPCKUHI, MEJIIOBOM.

Kalino3zoiickast 3pa u €€ nepro/ibl: MajeoreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KJIMMaTa M Te€0JOrMY4ecKMX IpoueccoB. OCHOBHBIE 3Tallbl 3IBOJIIOLMU
PacTUTEIBLHOTO U KUBOTHOTO MUpa. ApoMopho3bl y pacTeHul U )KUBOTHBIX. [losiBieHMe, pacBeT U
BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.



Cucrema OpraHM4eCKOrO0 MHpa KakK OTPaK€HHE 3BOMOLMH. OCHOBHBIE CHCTEMAaTHYECKHE
TPYIIIbI OPraHU3MOB.

OBOJIIOLIMS YeJIOBEKa. AHTPONOJIOTUs Kak HayKa. PazButue npencTraBieHuid O MPOUCXOKICHUN
yesnoBeka. Meroabl M3ydeHHs aHTpornoreHe3a. CXoACTBa U pa3ivuus YeJIOBEKa W S>KHUBOTHBIX.
CucremMaTn4ecKoe MOJ0KEHHUE YEIOBEKa.

HBwxkyme cunbl  (dakTopbl) aHTpomoreHe3a. HacneAacTBeHHAas HM3MEHYMBOCTh |
ecTecTBeHHbIN 0TOop. OOIecTBeHHBIH 00pa3 *KU3HU, U3TOTOBJICHUE OPYAHMM Tpyla, MBILIUICHUE,
pedb.

OCHOBHBIE CTaJIMU U BETBU 3BOJIOLUN YEJIOBEKA: aBCTPAIIONUTEKH, HenoBek yMenblid, Yenosek
IpsAMOXOAIui, YenoBek HeanAepTanbekuil, Yenosek pasyMHbiid. Haxoaku HCKOITaeMbIX OCTAaTKOB,
BpEMS CYIIECTBOBaHUS, 00JIaCTh paCPOCTPAHEHHUs, 00bEM TOJIOBHOTO MO3ra, 00pa3 KHU3HU, OPYAHUSL.

UYenoBedeckne packl. OCHOBHBIC OOJBIIME pachl: €BpOMEOUAHAs (eBpaszuiicKas), HErpo-
aBcTpajougHasi  (PKBaTOpHalbHas),  MOHrojowjaHas  (a3uaTcKko-amMepukaHckas).  UepTsl
MIPUCIIOCOOJIEHHOCTH MPEICTABUTENICH YEJIOBEYECKUX pac K YCIOBHUSM CYIIECTBOBaHMS. EAMHCTBO
yesnoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

[Hoptpetsr: @. Pean, JI. ITactep, A. 1. Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabmuubl u cxemsl: «Bo3nukHoBenne CoJIHEUHON CHUCTEMBD», «Pa3BUTHE OpPraHUYECKOTO
mupay», «PacturenpHas kietka», <«OKuBoTHass kiertka», «lIpokapuornueckas KieTkay,
«CoBpemMeHHas CcHUCTeMa OPraHUYecKoro mupa», «CpaBHEHHE aHATOMHYECKHX YEpPT CTPOCHUS
YeloBeKa W 4YelloBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MecTa MaJeOHTOIOTHUYECKUX HAXOJI0K
MPEIKOB COBPEMEHHOrO 4YeloBeKay», «J/IpeBHeilmme moam», «/IpeBHue moan», «llepBbie
COBPEMEHHBIE JII0/IN», «HeroBeyecKkue pacoh».

Ob6opynoBanue: Mymspku — «IIpoucxoxkaeHue  denoBeka»  (OIOCTBI  aBCTPAJIOMHUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAHBOHIIA), CJIENKH WM H300paKEHUS KaMEHHBIX OpyIui
MEepPBOOBITHOTO 4YeJOBEeKa (KaMHH-UONMEphl, pyOuia, ckpebiia), T€OXpOHOJOTHYECKas TaliuIa,
KoJuieKIUs «@OpMbl COXPAaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble U PaKTHYeCKHE PadOThI:

[Ipaktuueckas padora Ne 1. «/3ydeHne MCKOMAEMbIX OCTAaTKOB PACTEHUH W KUBOTHBHIX B
KOJUTCKIIHSIX ).

DKCKypcusi «IBOJIIONHS OPTaHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIH WIIH
KpaeBeIuecKuil my3ei).

Tema 3. OpranusmMsl U OKpY:KaloIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJaudl U pa3/iebl IKOJIOTHH. MeTOoIbl SKOJOTUYECKUX UCCIIEOBAaHUM.
DKOJIOrM4eCKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensr obutaHus OpTaHU3MOB: BOJHAS, Ha3eMHO-BO3/TyIIIHAS, TMOYBEHHAs,
BHYTPUOpPTaHU3MEHHASI.

Oxonornueckue ¢daktopel. Krnaccudukarus skojorndeckux (HakTopoB: aOMOTHYECKHUE,
OMOTHYECKHE U aHTPONOTeHHbIe. J[efiCTBHE SKOMOTHYecKUX (DAKTOPOB HAa OPTaHU3MBI.

AbGuotnyeckue  (akTopbl:  CBET,  TEMIeEparypa,  BIAXHOCTh.  DoToNepHoau3M.
[TpucnocoOneHust OpraHu3MoB K JEHCTBHIO a0MOTHYECKUX (PaKTOpOB. bruomoruveckue puTMbl.

buotnueckue daktopsl. Buasl OMOTHYECKUX B3aMMOJICHCTBHI: KOHKYPEHITUS, XUIITHUYECTBO,
cumbuo3 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyalu3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJIeOHMYeCTBO). AMEHCaIu3M, HEUTpanu3M. 3HauyeHHE OWOTHYECKUX B3aMMOJCUCTBHMN IS
CYIIIECTBOBAHHSI OPTaHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTMYECKUE  XAPAKTEpUCTUKU momyiasuuud. (OCHOBHBIE IOKAa3aTeNW  MOIMYJISALUU:
YUCJIEHHOCTb, INIOTHOCTbB, POXKAAEMOCTb, CMEPTHOCTb, PUPOCT, MUTpallus. JJuHaAMHKA YUCIEHHOCTH
MONYJIALIMY U €€ Perysius.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ymbonbsar, K. @. Pynbe, O. ['ekkensb.



Tabmuupr u cxemsl: kapta «lIpupoansie 30HBI 3emun», «Cpeapl OOMTaHUS OPTaHU3MOBY,
«Doronepuoausmy», «llomynsuuny», «3aKOHOMEPHOCTH POCTA YUCIIEHHOCTH MOMYJISIMU HH(PY30pHH-
Tydenbkuy, «luiessie nenm.

JlabopaTopHble H IPaKTHYeCKHe Pad0ThI:

JlaGopaTtopHas pabora Ne 3. «Mopdonorudeckue 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
OoOUTaHUS.

JlaboparopHas padota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «Iloac4€r MIIOTHOCTH MOMYJISIMA Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coo01mecTBa u 3K0JIOTHYECKHE CUCTEMBbI.

Coo0recTBo opranu3mMoB — OuorneHo3. CTpyKTypbl OMOLIEHO3a: BUOBAs, POCTPAHCTBEHHAS,
Tpoduyeckas (rumieBas). Bunbi-noMmuaanTel. CBsi3u B OHOIIEHO3E.

DKOJIOTUYECKHEe CHCTeMBbI (9KocucTembl). [loHaTne 00 »dKocucTeMe H OHOTEOoIeHO3e.
QOyHKIMOHATbHBIE KOMIIOHEHTHI 9KOCUCTEMBI: MIPOYIIEHTHI, KOHCYMEHTHI, penylieHTsl. KpyroBopot
BELIECTB U MIOTOK dHEPruu B sKocucTeMme. Tpopuueckue (MuileBbie) ypOBHHU SKOCUCTEMBI. [IueBsie
nenu M cetd. OCHOBHBIE TOKa3aTelld HKOCHCTEMBbI: Ouomacca, MPOAYKIUS. DKOJIOTMYECKue
NUpaMHIbl: TMPOAYKLUHH, YHUCIECHHOCTH, Ouomaccl. CBOHCTBA 3KOCHCTEM: YCTOMYHBOCTb,
camoperynanus, pazsutue. CyKieccus.

[Ipuponnble 3KOCHUCTEMBI. ODKOCHUCTEMBI 03€p M pPEK. DKOCHCTEMa XBOWHOIO WM
IMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMBL. YpOodkocucTeMbl. buonorndyeckoe u
XO035IIICTBEHHOE 3HAaYEHHE arpOIKOCUCTEM B YPOOIKOCHCTEM.

buopasnooOpasue kak (akTop ycroluuBocTH 3KOcHcTeM. CoXpaHeHUE OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenue B. U. Bepnanackoro o 6uocdepe. I'panniibl, coctaB u crpykrypa ouocdepsl. XKusoe
BellecTBO U ero pyHkuuu. OcobeHHocTH 6Hocdepsl Kak ri1odanbHOM 3kocucTeMsl. JluHaMudyeckoe
paBHOBecHe 1 oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemecTB M OHOre€OXMMHUYECKHE IUKIbI 3JIEMEHTOB (yIiiepoa, a3oTa).
3oHanbHOCTH Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B O6uochepe 3emian. AHTpONOTreHHbIE U3MeHeHHs B O6uocdepe. I'mobanbHbIE
9KOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHue MpUpPOAbI M uenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3Hs Kak OCHOBa
ycToiunBocTU Ouocgepbl. OCHOBa pallMOHANIBHOIO YIIPAaBJICHUS HPUPOJHBIMU pecypcaMu U HX
ucnosib3oBanue. JlocTrkeHust GMOJI0THH M OXpaHa IPUPO/IBL.

JdemoHcTpaumnu:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmumsr 1 cxemsl: «[lumessie nenu», «buoneHos: coctaB u cTpykrypay, «lIpupoaHbie
coobmectBay, «llenn mnuTaHus», «IKonorudyeckas mnupamuiga», «buocdepa u YemoBek»,
«JKocucTeMa MIMPOKOIMCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOTO Jiecay, «BbHOIEHO3 BOIOEMAY,
«ArpoueHos», «IIpuMepHble aHTPONIOTEHHBIE BO3ACHCTBYS Ha IPUPOAY», «BaxkHeHIne HCTOYHUKN
3arpsi3HEHUs] BO3JyXa M TPYHTOBBIX Boa», «[louBa — BakHelmIas cocTaBistomias Ouocgepb,
«DakTopsl nerpaganuu mouBy, «llapHukoBeril d3hdexT», «PakTophl PaTuOAKTUBHOTO 3arpsI3HEHUS
ouocdeps», «O61mIas ctpyktypa ouochepsn», «Pacnpoctpanenue xxu3nu B onocdepe», «O30HOBBIN
sKpaH 6uochepr», «Kpyropoport yriepoaa B ouochepe», «kKpyroBopot azoTta B mpupoze».

O6opynoBanue: MoAeIb-anmuIMKaIus « TunuaHasie OUOIEHO3b», TepOapuii «PacTuTenbHbIe
cooOmiecTBay, Koyulekiuu «buorneHos», «BpeauTenn BakHEHIINX CEIBCKOXO3SHCTBEHHBIX
KyJIbTYp», TrepOapud M KOJJIEKIUHM PpAcTeHHM U IKUBOTHBIX, MNpHHAJICKAININE K Pa3HbIM
HKOJIOTUYECKUM Tpymmnam oaHoro Buaa, Kpachas xuura Poccuiickoit ®@enepauuu, u300paxeHus
OXpaHSEMbIX BUJIOB PaCTEHUI U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA ITPOITPAMMLBI 110 BHOJIOI'MHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

Cormacio ®I'OC COO, ycraHaBIuMBaKOTCSA TpeOOBaHWS K pe3yjbTaTaM OCBOCHUS
00ydJarolUMuUCs. TPOTPaMM CpeIHEro oOIIero oOpa3oBaHUs: JIMYHOCTHBIM, METANpPEeIMETHBIM U
MIpPEeIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType JMYHOCTHBIX pe€3yJbTaTOB OCBOEHHMs Ipeamera «buosiorus» BbIIECICHBI
CJIEIYIOIIKE COCTABIISIONINE: OCO3HAHUE 00YUYAIOIIMMHUCS POCCUNUCKON IPaXKIaHCKONW UIEHTUYHOCTH
— FOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITENIbHOCTA U CAMOOIPENEIICHNIO, HaJTMYMEe MOTUBALIMU K
00y4YeHHIO OMOJIOTHH, IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUH JTMYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEH U UICTOPUUECKUX TPAJAULIUN pa3BUTHs OMOJIOTHYECKOTO 3HaHUS, TOTOBHOCTH U
CTIIOCOOHOCTh OOYYAOLINXCSI PYKOBOJICTBOBATHCS B CBOCH JIEATEIFHOCTH IEHHOCTHO-CMBICIIOBBIMHU
yCTaHOBKAMM, MPUCYIIMMU CHUCTEME OHOJIOTUYECKOrOo OOpa3oBaHUs, HATUYHE SKOJIOTHYECKOTO
[IPaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTh LIEJIN U CTPOUTD KU3HEHHBIE IIJIaHBbI.

JIndHOCTHBIE Pe3yIbTaThl OCBOCHUS MpeaMeTa « BHoaorusy 1oCTUraTcs B €IMHCTBE YUeOHOM
M BOCIUTATENIBHON JCSATEIBHOCTH B COOTBETCTBHUM C  TPAJAUIMOHHBIMA  POCCHHUCKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKMMH U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, NPUHATHIMU B
o0IIecTBe MpaBHJIaMH W HOPMaMHU IIOBEIEHUS M CIIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHUS,
CaMOBOCIIMTaHUsI U CaMOpA3BUTHUSA, PA3BUTUS BHYTPEHHEW MO3ULUMUU JUYHOCTH, MATPUOTHU3MA,
YBOXEHMSI K 3aKOHY M MPaBONOPSAIKY, YEJIOBEKY TpyJa M CTapIIeMy IOKOJIEHUIO, B3aUMHOTO
yBa)KEHHUS, OEPEIKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEAUIO M TPATUINSIM MHOTOHAIIMOHAIBHOTO
Hapoza Poccuiickoii denepannu, IpUpOE U OKPYKAIOIICH Cpeie.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUS yueOHOro mpeamera «bHONOTHS» MOIKHBI OTpa)karh
TOTOBHOCTh M CHOCOOHOCTh OOYyYaromMXCsi PYKOBOJCTBOBATbCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIUEN TNYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIIUN, TO3UTHUBHBIX BHYTPEHHUX yOEKICHUIA,
COOTBETCTBYIOIIMX TPAJULIUOHHBIM LIEHHOCTSAM POCCHICKOro OOIIECTBA, paCHIMPEHUE KUZHEHHOTO
OMbITAa U ONBITA JIEATEILHOCTH B IMPOLIECCE peau3alii OCHOBHBIX HANpPABICHUN BOCIUTATEIbHON
NeSITEIbHOCTH, B TOM YHUCJIE B YaCTH:

1)rpaxaanckoro BOCHMTAHUS:

c(OpMHUPOBAHHOCTH I'PaXk/TaHCKOMN MMO3ULIMN 00YYarOIIerocsi Kak akTUBHOT'O ¥ OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX NIpaB U OOsA3aHHOCTEH, YBa)XK€HHE 3aKOHA U
MPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH AESITENbHOCTH NMPU CO3JaHUM YYEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U MO3HABATENIbHBIX 33124, BHITOJTHEHUH OMOIOTUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH OIpPEAETATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIICHHUIO K SIBJICHHUSIM COBPEMEHHOMN
KU3HU U OOBSICHSTH €€;

YMEHHE YUUTHIBATh B CBOUX JIEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOCHCTBUS
TOJIEH ¢ pa3HbIMH YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSMHU U COIUATBHBIM MOJ0XKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHHUS Yy4eOHBIX,
MMO3HABATEJIbHBIX U UCCIIEIOBATEIbCKHUX 3a/1a4, YBAXKUTEIHHOTO OTHOIIEHUS] K MHEHUIO ONIIIOHEHTOB
P 00CYXIEHUN CIIOPHBIX BOIIPOCOB OMOIOTHYECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:



c(hOpPMHUPOBAHHOCTh POCCUUCKOW TPaKTAaHCKOW HACHTUYHOCTH, MAaTPUOTH3MA, YBAXKEHUS K
CBOEMY HapoOy, YyBCTBAa OTBETCTBEHHOCTH Iiepes PonuHOM, ropAoCcTH 3a CBOM Kpai, cBOX0 Ponuny,
CBOH S13bIK U KYJIBTYPY, IPOLUIOE U HACTOSIIIEE MHOIOHAIIMOHAILHOTIO Hapoia Poccuu;

LIEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEAUIO U MaMIATHUKAM MPUPOJIbI, TOCTHKEHUSIM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/E;

CIIOCOOHOCTH OILIEHWBAThH BKJIAJ] POCCHICKUX YYEHBIX B CTAHOBJICHUE U PAa3BUTUE OHOJIOTHH,
MMOHUMAaHUS 3HaYeHHsI OMOJIOTHH B IO3HAHUHU 3aKOHOB MPUPO/IbI, B dKU3HU YEIOBEKA U COBPEMEHHOTO
o0111eCTBA;

ujeitHas yoe:xx 1I€EHHOCTh, TOTOBHOCTh K CITYEHHIO U 3anute OredecTBa, OTBETCTBEHHOCTh 32
€ro cyanoy;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUICKOT0O HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIIOCOOHOCTH OIICHWBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPHCHTHUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJHUTEISM, CO3[JaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpAaaULUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHUE K MHUpPY, BKJIIOUAs SCTETUKY OBITa, HAYYHOIO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHIA;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON MIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIIEHUE MPOSBIIATH KaueCTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢pu3znueckoro BocnuTaHusi, GOPMHUPOBAHUSA KYJIbTYPHI 310POBbSI U 3MOLMOHAJIBHOT0
Os1aromostyums:

MOHMUMaHUE M peaiu3alys 3J0pOBOT0 M 0e30macHOro odpasa >KM3HHM (310pOBOE MUTAHHE,
COOJIOJICHNE TUTHEHUYECKUX TPABWJI U HOPM, COATaHCHPOBAHHBIM PEKUM 3aHSATUH U OTHbIXA,
perynsipHasi pu3ndecKkasi akTHBHOCTD), OEpeKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (hU3MUECKOMY U NICUXUUYECKOMY 3/I0pOBBIO;

MOHUMAaHKE IIEHHOCTH MPaBUI WHIANBUAYAIBHOTO U KOJUIEKTUBHOTO 0O€30MaCcHOTO MOBEACHUS
B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHWE TIOCTEACTBUNA W HENpPUATUS BPEAHBIX MPHUBBIUEK (YMOTPEOICHUS aTKOTOJIA,
HapKOTHUKOB, KYpEeHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE [IEHHOCTU MacTepCTBa, TPY10J100ue;

TOTOBHOCTh K aKTUBHOH JESTEIbHOCTU TE€XHOJOTMYECKOM M COLIMAIIbHOW HalpaBiI€HHOCTH,
CIIOCOOHOCTH UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIILHO BHITIOJIHATH TAKYIO JCSITEIHHOCTD;

WHTEpPEC K pasnu4HbIM cdepaMm MNpoPecCHOHATHHONW NeSTENIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOP OyayIieit mpodeccuu 1 peaanu30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTB U CTIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSKEHUH BCEH KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

HKOJIOTHUYECKU IIeJIecO00pa3HOe OTHOIICHHE K MPUPOJEe KaKk MCTOYHHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBaHMUS,

MOBBIIIICHUE YPOBHS DKOJIOTMYECKON KYIbTYpBL: MPHOOPETEHHE OIbITa IUTAHUPOBAHHS
ITOCTYTKOB ¥ OLICHKU UX BO3MOKHBIX MOCIEACTBUN JUIsl OKPYXKAIOLEH CPENIbl;

OCO3HaHUeE TT100aThHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTeH X PelIcHUS;

CIOCOOHOCTH MCMOJIB30BaTh IpHOOpETacMble PU U3yUEHUU OUOIOTUH 3HAHUS U YMEHUS IIpU
penieHnr mpoOIeM, CBS3aHHBIX C PAlMOHAIBHBIM TPUPOJIONOIH30BAHUEM (COOIOIEHUE TPABUII



MOBEJICHUS B MPUPOJIC, HAMIPABJICHHBIX HA COXPAaHEHHE PABHOBECHUS B YKOCHCTEMaX, OXPaHy BHUJIOB,
sKocUCcTeM, Orochepsl);

AKTUBHOE HETIPUATHE JICHCTBHH, MPUHOCAIIUX BPE]l OKPY>KAIOIICH MPUPOTHON Cpesie, yMEHNe
MIPOTHO3UPOBATH HEOJIATOMPUATHBIC SKOJIOTHYESCKHUE MOCISACTBHUS MPEAIPUHUMAEMBIX ACUCTBUNA U
MpeA0TBpaIIaTh UX;

HaJU4YUe PA3BUTOIO SKOJOTMUECKOTO MBIIUICHUS, SKOJOTUYECKOM KYJIbTYpbl, OIbITA
NEATEIPHOCTH  DKOJIOTMYECKOW  HANpaBJICHHOCTH, YMEHHUS  pPYKOBOJCTBOBAaThCI HMH B
[M03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COUMAIBHOM IIPAKTHUKE, TOTOBHOCTHM K YYaCTHIO B
MPAKTUYECKON JIEATETLHOCTH 3KOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd W OOIIECTBCHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJOre KYJbTyp, CIHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOW M YUTATEIBCKON KYJIBTYPHl KaK CpPEJCTBA B3aUMOJCUCTBUS
MEX1y JIFOJIbMU U TIO3HAHUSI MUPA;

MMOHMMaHUE CHenu(PUKUA OWOJIOTUM KaK HAayKH, OCO3HaHWs €€ poiu B (HOPMHPOBAHHH
paIMOHaIFHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUH IEJIOCTHOIO MPEACTABICHUSI 00 OKpYXKaroIlieMm
MHpE KaK O €IUHCTBE MPUPO/IbI, YEIIOBEKA U 00IIECTBA, B MO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEH
1 PEIICHUH MPOOJIeM COXPaHECHHUSI IPUPOIHOTO PAaBHOBECHS,

yOSKIEHHOCT, B 3HAYUMOCTH OHWOJIOTUW ISl COBPEMEHHOW IUBWIIM3AIMH: O0eCIeUCHHUS
HOBOTO YpPOBHSI DPa3BUTHS MEIUIMHBI, CO3/IaHUE TEPCHEKTUBHBIX OMOTEXHOJIOTHM, CIOCOOHBIX
pemaTh pecypcHbie MpoOJeMbl pa3BUTHS YEIOBEYECTBA, MOMCKA MYTEeW BBIXOAA W3 TJIOOAIBHBIX
HKOJIOTMUECKUX MpoOieM M oOecreueHus: mepexoja K yCTOHYMBOMY Pa3BUTHIO, PAllMOHAIEHOMY
WCIIOJIH30BAHUIO TIPUPOTHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OHMOJOTHYECKHX 3HAHUM B IIENAX TMOBBIMIEHUS OOIIei
KYJbTYpbl, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, KaK COCTaBHOW dYacTH (yHKIIMOHAJIBHOMN
IPaMOTHOCTH O0yUaronuxcs, GopMUpyeMOil pu U3yu4eHUU OUOIOTHH;

MMOHMMAaHUE CYIIHOCTH METOJOB TIO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCIONB30BaTh TMONydyaeMble 3HAHUS IS aHaiuu3a W OOBACHEHUs SBICHUUN
OKPY’KaIOIIET0 MHpAa M TMPOUCXOIAIMX B HEM H3MEHEHUH, yMEHHE JejlaTh OOOCHOBAaHHBIC
3aKJIFOUEHHS HA OCHOBE HAYyYHBIX ()aKTOB M UMEIOLTUXCS JAHHBIX C I[ENIBIO MOJTYYEeHHUs JOCTOBEPHBIX
BBLIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO MUCTIOIB30BaTh OMOJIOTHYECKHUE 3HAHUS ISl PEelIeHus mpoosieM
B pEATbHBIX KU3HCHHBIX CUTYAIIHSIX;

OCO3HaHUE I[IEHHOCTH HAyYHOW JAESTeNIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO U
HCCIIE0BATENbCKYIO ACATEIFHOCTh HHANBUAYATBHO U B TPYTIIIE;

TOTOBHOCTh M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CcaMOOOpa3oBaHUIO, K
AKTUBHOMY TIIOJyY€HHWIO HOBBIX 3HAHWUW 10 OHWOJOTHUM B COOTBETCTBHU C IKU3HCHHBIMU
NOoTpeOHOCTAMHU.

METANPEIMETHBIE PE3YJIBTATbBI

MeramnpeaMeTHble pe3yibTaThl OCBOGHHS Y4deOHOro mnpeamera «bBHOJOTHS» BKIIOYAIOT:
3HaYUMBble s (QOPMHUPOBAHUS  MHPOBO33PEHMS]  OOYHAIOIIMXCS  MEXAUCUUIUIMHAPHBIE
(MexnpeaMeTHbIC) O0IIeHAYyYHbIE TOHATHUS, OTPAKAIOIINE LIETOCTHOCTh HAYYHOM KapTUHBI MHpa U
cnenn(uKy METOIOB IO3HaHUs, MCIOJb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, 3HEPrus,
SBJICHHE, NIPOIIeCC, CHCTeMa, HayuHbI (DaKT, MPUHLUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCclieloBaHue, HaONIOIeHUE, W3MEpEHUe, SKCIEPUMEHT U JAPYrHX), YHMBEpCAJIbHbIE Yy4eOHbIE
neictBus  (IO3HaABaTEINIbHBIE, KOMMYHHMKAaTUBHBIE,  PETYJISATUBHBIE), o0ecreunBaroIue



dbopmupoBanue (GYHKIIMOHATBHOW TPaMOTHOCTH M COLMAJIbHOW KOMIETEHLIHUU OO0y4arouuxcs,
CIIOCOOHOCTH 00YYAIOIIMXCS UCTIOIh30BaTh OCBOCHHBIE MK IUCIUILTHHAPHBIE, MUPOBO33PEHUYECKUE
3HAHUA U YHUBEpCAJIbHbIC Y4eOHbIe IEHCTBUS B IO3HABATENIbHOM U COIIMAILHOM MPaKTUKE.

MeTtanpeaMeTHble Pe3yJbTaThl OCBOCHHUS TMPOTPaMMbl CpPEAHEro oOIero ooOpa3oBaHUS
JOJKHBI OTPaKaTh:

OBi1ajieHNe YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1)0a30Bble JJOrnYecKue AecTBUS:

CaMOCTOSITENTLHO  (POPMYIMpPOBaTh ¥ aKTyaIM3UpPOBaTh TMPOOIEMy, paccMaTpuBaTh e€
BCECTOPOHHE;

MCIOJIb30BaTh MPU OCBOCHUHW 3HAHWUN MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAIN3a, CHHTE3a,
CpaBHEHUs, KiaccudUKaIuu, 0000IIEeH s ), paCKPBIBATh CMBICII OMOJIOTHYECKUX MTOHATUHN (BBIICTATH
WX XapaKTepHBIC MPU3HAKH, YCTAHABINBATH CBS3U C IPYTUMU MOHSATHUSIMHU );

OTpEeAENATh IIeNd JAEATEIbHOCTH, 3a/JaBas IapamMeTpbl U KPUTEPUU HX JOCTHIKEHUS,
COOTHOCHUTH PE3YyJIbTAaThl ICATEIHLHOCTH C IIOCTABICHHBIMU IEIISIMU;

UCIOJIb30BaTh OUOJIOIMUYECKUE TOHATHUS 1151 00bACHEHUS (PAKTOB U SIBJICHUN )KUBOW MPUPOJIBL;

CTPOUTH JIOTHYECKUE pacCyXIeHUs (MHIAYKTUBHBIC, ICTyKTUBHBIC, II0 AHAJIOTUH), BBIIBISATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUYHUS B PACCMATPHUBAEMbBIX SBICHUAX, (OPMYIUPOBATH BBIBOJBI U
3aKJTFOYCHUS,

MPUMEHSITh CXEMHO-MOJICIbHBIE CPEACTBA I MPEJCTaBICHUs CYIIECTBEHHBIX CBS3eH H
OTHOIICHUH B HM3y4YaeMBIX OHOJIOTMYECKUX OOBEKTax, a TaKKe MPOTUBOPEUYHI Pa3HOTO poJa,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIaH PEHICHHS MPOOJIEMBI C YIETOM aHAIN3a UMEIONIUXCS MaTepUATbHBIX H
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTUBHI B JCSITEIHLHOCTH, OIICHHBATh COOTBETCTBHE pE3YJIBTATOB IIENISIM,
OLICHUBATh PUCKU MOCIECTBUHN AEITEIbHOCTH;

KOOPJIMHUPOBATh W BBINONHITH pPAabOTy B YCIOBUSX PEATBHOTO, BUPTYAJIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2)0a30Bble HCCIeA0BaTEIbLCKHE IeliCTBUS:

BJIQJICTh HABBIKAMHU Y4YeOHO-HCCIICIOBATEIILCKOW W TPOCKTHOW JESATeIbHOCTH, HAaBBIKAMH
paspelieHuss MpoOieM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEIHLHOMY MOHMCKY METO/OB
pEIIeHUS TPAKTUIECKUX 3a]1a9, IPUMEHEHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

WCIONIb30BaTh PA3UYHbIe BUABl JACSITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHS, €ro
WHTEpIIpETAH, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B YYEOHBIX CHUTyalHsaX, B TOM YHUCJIE TpHU
CO3/IaHUU YUYEOHBIX U COIMAILHBIX TIPOEKTOB;

(¢hopMHPOBAaTh HAYYHBIA THIT MBINUICHUS, BJIAJIETh HAYYHOH TEPMHHOJIOTHEH, KIFOYCBBIMHU
MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOPMYJIHUPOBATH COOCTBEHHBIE 3a7adyd B 00pa30BaTEIbHOW NEATETLHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISBJISATH MPUYUHHO-CIICJICTBEHHBIC CBS3U W aKTyaJTU3UPOBATh 33J1a4y, BBIJIBUTATH THIIOTE3Y
e€ pelieHusl, HaXOIUTh apTyMEHTHI JJIsl JOKa3aTelIbCTBAa CBOMX YTBEPKIEHUH, 3a/1aBaTh MapaMeTphl
1 KPUTEPUH PEIICHWS,

aHAJIM3UPOBATH MOTYYCHHBIE B XO/I€ PEIICHUS 3a1a4 PE3yIbTaThl, KpUTHUYECKH OLICHUBATh X
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

JaBaTh OLEHKY HOBBIM CHTYAIUsIM, OIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIIATH LI€JICHANPABICHHBIA IMOUCK IEPEeHOCAa CPEICTB U CHOCOOOB JEHUCTBUS B
pohecCHOHATBEHYIO CPeay;

yMEThb  TEPEHOCUTh 3HaHWs B  IIO3HABATENbHYI0 W IPAaKTHYECKyl0  objactu
KHU3HECATESIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEIMETHBIX 001acTel;



BBIJIBUT'aTh HOBBIE UJIEH, NIPEIaraTb OPUTrMHAIbHBIE OIXOAbI U PELICHHS, CTABUTb IPOOIEMbI
U 33/1a4M, JOMYCKAIOIUE aTbTePHATUBHBIC PEIICHUSI.

3) pabora c unopmanmeii:

OPHEHTUPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HH(POpManuu (TEKCTe y4eOHOro mocoous,
HAY4YHO-TIONYJISIPHOW JUTepaTrype, OMOJIOTMYECKUX CIIOBapsAX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UpOBaTh WHGOPMALMIO PA3IUYHBIX BHUAOB U (HOpM
IIPEJCTABICHUS, KpUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEIIPOTUBOPEUUBOCTb;

(dbopMynaHpoOBaTh 3ampochl M NPUMEHSTH pa3IM4YHbIE METOABI MpPHU IOHCKE U 0TOOpe
Ouosiornyeckoil uHpopMay, HeOOXOIUMOM /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTs OMBIT HCIOJBb30BaHUS HMH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHIH,
COBEPILIEHCTBOBATh KyJIbTYpPy aKTHUBHOI'O HCIIOIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAJbHYIO (QOpMY MpPEACTaBICHHS OHUOJIIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKy, TUarpaMmbl, TaOIUIbL, PUCYHKU U IPYTOE);

WCIOJB30BaTh HAYYHBIA S3bIK B KauecTBE CpPEACTBA MHpU pabdoTe ¢ OHOIOTHYECKOH
uHpopMalMel: NPUMEHATh XUMHUYECKHe, (PU3MYecKHe M MaTeMaTU4eCKHe 3HAKU M CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, WCIHOJB30BaTh U TNPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HAIJISIIHOCTH;

BJAJIETh HAaBBIKAMHM  PACllO3HABaHWA W  3aIIUTHl  MHPOpPMALWH, HHHOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OgJajieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1)o0menue:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX c(epax KU3HU, aKTHBHO YY9aCTBOBAThH B JHAJIOTE U
JMCKYCCHH I10 CYILECTBY 00CYAaeMoi TeMbl (YMEHHE 33aJjaBaTh BOIPOCHI, BHICKA3bIBATH CYXKACHUS
OTHOCHTEIIFHO BBIMTOJHEHHS TIpEIaraéMoi 3a/laud, YYHUTBIBATH HHTEPECHl W COTJIACOBAHHOCTH
MO3ULMK APYTUX YYACTHUKOB JIMAJIOTa MU TUCKYCCUH);

pacrio3HaBaTh HEeBepOATbHBIE CPEICTBA OOMICHUS, TIOHMMATh 3HAUYE€HHE COLMAIBHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTyallUd, YMETb CMAr4aTb KOH(JIUKTBI U BECTH
MIEPErOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMU OOLIIEHNS U B3aUMOJICHCTBHUS, TOHUMATh HAMEPEHHUS IPYTUX
JIOACH, TPOSBIATh YBaXHUTEIHHOE OTHOIIEHHE K COOECeNHMKY W B KOPPEKTHOW Qopme
(bopMyIHpOBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JIOTHYHO U3J1araTh CBOKO TOUKY 3PEHUS C CTIOJIH30BAHNUEM SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAs AeSITeJIbHOCTD:

MOHMMAaTh W WCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON W WHAMBHIYaJIbHOH paboOTHI MpHU
pemeHn OMOJIOrHYeckoi mpoOaeMbl, 0O0CHOBBIBATH HEOOXOIUMOCTh NMPUMEHEHHUS! TPYHIOBBIX
(dbopM B3aMMOJEHCTBYS IPU pELIEHUH YUeOHO! 3a1auH;

BbIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JACHUCTBHM C yu€TOM OOLIMX HMHTEPECOB M
BO3MOYKHOCTEH Ka)KIO0TO WICHA KOJUICKTHBA;

MPUHUMATD 1I€TTM COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH AEUCTBUS
I10 €€ TOCTHKEHUIO: COCTAaBJIATH IUIaH IEUCTBUH, paCIIPeleATh PO ¢ YYETOM MHEHHUI yYaCTHHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM paldoTHI;

OILIEHUBATh KA4eCTBO CBOETO BKJIA/Ia M KAKJOTO YYaCTHHKA KOMAaH/BI B OOIINH pe3ybTaT Imo
pa3pabOTaHHBIM KPUTEPUSIM;

npeJuiaraTh HOBBIE TPOEKTHI, OIICHWBATh WJEU C TIO3WIUN HOBU3HBI, OPUTHHAIBHOCTH,
IIPAaKTUYECKOW 3HAaYMMOCTH;

OCYILECTBIIATh O3UTUBHOE CTPATETNYECKOE IIOBEJICHUE B PA3IMUHBIX CUTYaLUsAX, IPOSBIATh
TBOPYECTBO U BOOOpakeHUE, OBITh MHUITMATHBHBIM.

OniaieHNe YHHBEPCATBHBIMH PeryIssTHBHBIMH J1eHCTBUAMU:

1)camoopranusanus:



UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS 1151 BBIABICHUS ITPOOJIEM U UX PELICHUS B )KU3HEHHBIX
U Y4eOHBIX CUTYaIUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHWH IIEJIEBbIE M CMBICIOBbIE YCTAaHOBKM B CBOMX
JNEUCTBUAX M IIOCTYNIKax II0 OTHOLICHHUIO K JXKMBOM IPUPOJE, CBOEMY 3IOPOBBIO U 3I0pPOBBIO
OKPYKarOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh I[I03HABATEIbHYIO JESTEIBHOCTb, BBISABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIMPOBATH COOCTBEHHbIE 3aJ]aul B 00pa30BaTEIbHON JEATEIbHOCTH U KU3HEHHBIX
CUTyalUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHUs MPOOJIeMbl C YYETOM HMEIOIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEAOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTyaLUsIM;

pacimpsATh paMK1 Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANOUTECHHI;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TNPOSBICHUIO HIMPOKON 3pYIUIMU B Pa3HbIX OOJIACTSIX
3HaHWi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEeIbHBINA M KYJIbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHHMBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISAM;

BJIa/IETh HAaBBIKAMU IMO3HABATEJIbHOM PEeQIIEKCHUM KaK OCO3HAHUS COBEPILIAEMBIX ACHCTBUH U
MBICIMTENbHBIX NPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMM, UCIIOIB30BaTh MPUEMBI pedIIeKCUuu JUis
OLIEHKH CUTyalllH, BbIOOpa BEPHOIO PEILICHUS;

YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATD PELLIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPH aHAJIU3€E PE3yJIbTaTOB ACITEIBHOCTH;

3)npunsaTHE ceds M APYIHUX:

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATB MOTUBBI U apIyMEHTBI IPYTUX IPH aHAIU3€E PE3yIbTAaTOB ACATCIBHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKHY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH APYTroro 4YeJ0BeKa.

HNPEAMETHBIE PE3YJbTATDBI

[IpenMetHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo 6uonoruu Ha 0a30BOM YPOBHE
BKJIIOYAIOT crHenuduueckue s yuyeOHoro mpeamera «buonorus» HaydHblEe 3HaHMS, YMEHUS U
CHOCOOBI IEHCTBUH 110 OCBOCHHIO, UHTEPIIPETAIIMH U PeoOpa30BaHUIO 3HAHHH, BUIBI I€ATEILHOCTU
I10 IMOJTYYCHHUIO HOBOI'O 3HAHHA U IPUMCHCHHIO 3HaHUHU B Pa3IUYHBIX y‘-Ie6HBIX CUTyalusX, a TAaK¥XKE
B peaJbHBIX JKM3HEHHBIX CHUTYyaIlUsiX, CBSI3aHHBIX C Owuonorueil. B mporpamMme mnpeameTHbIE
pe3yNbTaThl MPEACTABIEHBI MO r0J1aM 00yUEHUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHHS yueOHOTO npeamera «buonorus» B 10 kiaacce TOTKHBI
OTpaXKaTh:

c(hOpPMUPOBAHHOCTh 3HAHUH O MecCTe M PONM OHOJOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTUHBI MHUpa U
HAyYHOTO MHPOBO33PEHHS, O BKIAJE POCCUUCKHUX M 3apyOEKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
6I/IOJ'IOFI/II/I, (bYHKHHOHaHBHOﬁ I'paMOTHOCTH Y€JIOBCKA IJIA PCIICHUA JKU3HCHHBIX 3a/1a4,

YMCHHUC pPaCKpbIBATbL COACPIKAHUC 6HOJ’IOI‘I/I‘ICCKI/IX TCPMHUHOB U MOHATHIH: JKHU3Hb, KIICTKA,
opraHusM, MeTaboau3M (0OMEH BEIIECTB M MPEBPAIEHNE SHEPTHH), TOMEOCTa3 (CaMOPETyJISIIu),
YpOBHEBas OoprasHu3anus JKHABBIX CHUCTEM, CaMOBOCIIPOU3BEACHHUE (penpoaykius),
HACJIE/ICTBEHHOCTh, N3MEHYHBOCTbD, POCT U PA3BHUTHE;



yYMEHHE u3JaraTb OMOJIOTMYECKHE TEOpHM (KJIETOYHas, XPOMOCOMHas, MyTallMOHHasd,
[[EHTpaIbHAas JOTMa MOJICKYJISIpHOH Ononorun), 3akousl (I'. Menaens, T. Moprana, H. 1. BaBunosa)
U y4eHus (0 LIEHTpax MHOrooOpasus M MPOUCXOXKACHUS KyJIbTypHbIX pacteHuid H. V. BaBuiosa),
OIIPEAEIATh TPAHULIBI UX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

YMEHHE BJIa/IeTh METOJaMU HAyYHOI'O IO3HAHUS B OMOJIOTMH: HaOJIIOJCHUE U OIIMCAHUE )KUBbIX
CHCTEM, NIpOIIECCOB W SBICHHI, OpraHM3alus M TPOBEICHHE OWOJIIOTHYECKOT0 HKCIEPUMEHTA,
BBIJIBUKEHUE I'MIIOTE3b], BBIABICHUE 3aBUCUMOCTH MEX]y HCCIIelyeMbIMU BETUUNHAMU, O0bICHEHHE
IIOJIyYE€HHBIX PE3YJIbTaTOB, UCIOJIb30BAaHHBIX HAYUHbIX [TOHATHH, TEOPUI U 3aKOHOB, YMEHUE JI€aTh
BBIBOJIBI HA OCHOBAHUH IIOJyYEHHBIX PE3YJIbTaTOB;

YMEHME BBIACIATh CYLIECTBEHHbIE NPHU3HAKU BUPYCOB, KJIETOK IIPOKAPUOT U 3YKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH HIPOLIECCOB: OOMEHA BEILECTB U
NpeBpalleHs] SHEPruH B KJETKe, (OTOCHHTE3a, IUIACTHUYECKOTO M JHEPreTHMYecKoro oOMeHa,
XEMOCUHTE3a, MHUTO3a, MEWO03a, OIUIOAOTBOPEHUS, PA3MHOKEHUS, WHAMBUIYAJIBHOIO pPa3BUTHUSA
opranusma (OHTOTEHE3);

yMEHUE NPUMEHATh MOJIy4YEHHbIE 3HAHUS Ui OOBSICHEHUS OHOJIOTMYECKUX IPOLECCOB U
SIBIICHHI, JUIS NMPHHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOW XH3HH C IIEIBHI0 00ECIICUCHHUS
0€30I1aCHOCTH CBOETO 3[J0POBbS U 370POBbS OKPYKAIOLIUX JIOAEH, COOIIOICHUS. HOPM I'PAMOTHOTO
MIOBE/ICHHUSA B OKpYXarolled IpUPOJHON cpele, NMOHUMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUS
JOCTH)KEHUM COBpEeMEHHOM OMOI0run U OMOTEXHOJIOTUH AJIs palliOHATIBHOTO IPUPOAOIIOIb30BAHNUS;

yMEHHE pellaTh JJIEMEHTAapHble TIE€HETHMYECKHE 3aJauyd Ha MOHO- U JUTHOpUAHOE
CKpEeLIMBaHUE, CLIEIUIEHHOE HAacJIeI0BaHUEe, COCTABIIATh CXEMbl MOHOTHOPUIHOTO CKPEILMBAHUS JUIS
Ipe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHUE BBINOIHATH JJAOOpAaTOPHbIE U TPaKTHUECKUE PaOOThI, COOII0AATE IpaBuila IIpH padoTe
¢ y4eOHBIM U J1a00PaTOPHBIM 000PYI0BAaHUEM;

YMEHUE KPUTHUYECKH OIIEHWBAaTh W MHTEPIPETUPOBATh HHGPOPMALHIO OHOJIOTHYECKOro
COJIep’KaHusl, BKJIOYAIOUIYIO IICEBJIOHAYYHbIE 3HAHUSA W3 PpaA3IUYHBIX MCTOYHHMKOB (CpelcTBa
MaccoBOW MH(OpMaIK, HayYyHO-TOMYJIIpHbIE MaTepuaibl), STUUYECKUE ACIMEKThl COBPEMEHHBIX
HCCIICIOBAHUN B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHM;

yMEHHEe co37aBaTb COOCTBEHHbIE IHMCbMEHHbIE U YCTHBIE COOOIIEHUs, 00001as
OMOJIOrMYECKY0 HHPOPMAIIMIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HCIOJIb30BATh MOHATHIHHBIN
anmapar OMOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHHS yueOHOro npenmMera «buonorus» B 11 kiacce 10IKHBI
OTpakaTh:

c(OPMUPOBAHHOCTh 3HAHUH O MecCT€ M pOJIM OHOJOTMUM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpa U
HAay4YHOTO MHPOBO33PEHMS, O BKJAJ€ POCCUHUCKHUX M 3apyOEKHBIX yUEHBIX-OMOJOrOB B pa3BUTHE
6uosiornu, PyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHNs KU3HEHHBIX 33/1a4;

YMEHHE PacKpblBaTh COJIEp)KAaHUE OMOJOTMYECKUX TEPMHUHOB M TMOHSTHI: BUJ, MOMYJSAIUS,
reHO(OH/I, IBOJIOLMS, ABMKYIIUE CUIIbI ((DaKTOPBI) 3BONIOLMHU, MPUCTIOCOOIEHHOCTh OPTraHU3MOB,
BUJI000pa30BaHue, FIKOJIOrHUECKre (PaKTOPhl, SKOCUCTEMA, MPOAYIIEHTbI, KOHCYMEHTHI, peAYLEHTHI,
LEeNH MUTaHus, SKOJIOrn4YecKas nupamua, ouoreoreHos, 6nocdepa;

yMEHHEe H3jaraTh Ouosornueckue Teopuu (dBomonMoHHas Teopuss Y. JlapBuHa,
CHUHTETUUYECKAsl TEOPHsI HBOJIIOLIMN), 3aKOHBI U 3aKOHOMEPHOCTH (3aponplmieBoro cxonacrsa K. M.
bapa, uwepenoBanus rnaBHbIX HampasieHu W myted sBomonuu A. H. CesepuoBa, ydeHus o
6uocdepe B. U. Bepnasckoro), onpenensats TpaHULBI UX TPUMEHUMOCTH K KHBBIM CHUCTEMAaM;

YMEHHE BIIa/IeTh METOJaMU HAyYHOI'O IO3HAHUS B OMOJIOTMU: HAOII0JCHHE U OTIUCAHHE )KUBBIX
CHCTEM, NpOIIECCOB W SBICHHI, OpraHM3alus M TPOBEICHHE OMOJIIOTHYECKOT0 3KCIEPUMEHTA,
BBIJIBUKEHUE FMIIOTE3BI, BBIABICHUE 3aBUCUMOCTH MEXy UCCIIElyEeMbIMU BETMYUHAMU, O0bICHEHHE
II0JIyYE€HHBIX PE3YJIbTaTOB, UCIOJIb30BAHHBIX HAYUYHBIX TOHATHH, TEOPHUIl U 3aKOHOB, YMEHHE JIENIATh
BBIBOJIBI HA OCHOBAHUH IIOJyYEHHBIX PE3YJIbTaTOB;



YMEHHE BBIIENATh CYIIECTBEHHbIE NPU3HAKU CTPOCHHUS OMOJIOTMYECKUX OOBEKTOB: BH[OB,
MOMYJIALUHI, TPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTE€OLIEHO30B U HKOCUCTEM, OCOOEHHOCTH
IIPOLIECCOB:  HACJIEACTBEHHOW HW3MEHUMBOCTH, €CTECTBEHHOIO OTOOpa, BHMI000pa3oBaHus,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, ACUCTBUS HKOJOTHYECKUX (PaKTOPOB HA OpPraHU3MBbI, NEpeHoca
BELICCTB M IOTOKA HHEPrMM B DKOCHUCTEMAaX, AaHTPOIIOICHHBIX M3MEHEHHMH B DKOCHUCTEMAaX CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOTEOXUMHUECKUX ITUKIOB B Ouocdepe;

YMEHHE NPUMEHSTh NOJYYEHHbIE 3HAaHUS JJsl OOBACHEHHsS OMOJIOTMYECKHX IPOLIECCOB U
SBJICHUH, Ul MPUHATUS NPAKTUUYECKUX PEIICHUIN B MOBCEJHEBHOW JKHU3HU C LI€JIbIO OOECIIEeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbs U 370POBbS OKPY>KAIOLIMX JIOAEH, COOIIOEHUS. HOPM I'PAMOTHOTO
IIOBE/ICHHUSA B OKpYXKarollled IPHUPOJHOM cpene, NMOHUMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUS
JOCTHKEHUHM COBPEMEHHOM OMOJIOIUH AJIs PallMOHAILHOTO IPUPOONOIb30BAHNUS;

YMEHME pellaTh 3JIEMEHTapHblE OWOJIOTMYECKUE 3aJaud, COCTaBJIATh CXEMBbl IEpeHoca
BEIIECTB M SHEPIUU B SKOCUCTEMAxX (LIeTH MUTaHUs);

YMEHHE BBITIOIHSTH JIAOOPATOPHBIE U MPAKTHUECKUE pabOThI, COOIIOAATH MpaBuiIa Mpu padore
¢ y4eOHBIM U J1a00PaTOPHBIM 000PYI0BAHUEM;

YMEHHE KpPUTHYECKH OICHMBATh M HWHTEPIPETUPOBATH HHGOPMAIHMIO OHOIOTHYECKOTO
COJZIep’KaHUs, BKJIIOYAIOUIYIO IICEBJIOHAyYHble 3HAHUS M3 pa3IMYHBIX HCTOYHHUKOB (CpencTBa
MaccoBO HMH(OpPMAIMK, HAYYHO-TIOMYJSIpHBIE MaTepHalibl), pacCMaTpuUBaTh TJI0OAIBHBIC
HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MTO3HIINIO;

yMEHHE co37aBaTb COOCTBEHHbIE IIMCbMEHHbIE U YCTHBIE COOOIIEeHUs, 00001as
OMOJIOTHYECKYI0 HH(POPMALIHIO U3 HECKOIBKIX UCTOYHUKOB, TPAMOTHO UCIOJIB30BATh MOHITHHHBINA
anmapar 6MOJIOTHH.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Kosau4vecTBO 4acoB DJIeKTPOHHBIE
HaumeHnoBanue
Ne Kontpo  Ipaktuu  (uupoBbie)
pa3aeyioB U TeM
n/n Bcero JbHbIE ecKHne oOpa3oBaTe/IbHbIE
NMPOrpamMMbl
padoThI padoThI pecypcol
bu6mmoreka [IOK
1 buonorus xak Hayka 2 1 https://m.edsoo.ru/7f4
1c292
JKuBbIe cHCTEMBI M IX bubmorexa LIOK
2 OPrAHI3ALIS 1 https://m.edsoo.ru/7f4
P H 1c292
XUMUYECKHMN COCTaB U bubmorexa LIOK
3 CTDOCHIE KIETKI 8 1 1 https://m.edsoo.ru/7f4
P . 1c292
KuznenesTeabHOCTh bubmorexa LIOK
4 KHGTKHH 6 https://m.edsoo.ru/7f4
1c292
Pazmuoxenue u bubnmoreka [JOK
5 WH/IUBUyaTbHOE 5 1 https://m.edsoo.ru/7f4
pa3BUTHE OPraHU3MOB 1c292
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HacnencrseHnocts 1 bubnmoreka [JOK
6 W3MEHYUBOCTh 9 2 1 https://m.edsoo.ru/7f4
OpraHu3MOB 1c292
Cenexrust bubmmoreka [JOK
7 opranu3MoB. OCHOBBI 3 https://m.edsoo.ru/7f4
OMOTEXHOJIOTHH 1c292
OBUIEE KOJIMYECTBO 34 3 4
YACOB I10 ITPOTPAMME
11 KJIACC
KoauuyecTBO 4acoB 3JI€KTp0HHbIe
Ne Hamveriopariie Konrpo IpakTuy (uudposbie)
pa3iesioB U TeM
n/n Bcero JbHBIE ecKme o0pa3oBaTe/bHbIe
NMpOrpamMmbl
padoThI padoThI pecypcsl
D BOJOLHOHHAS bu6mmoreka [IOK
1 9 2 https://m.edsoo.ru/7f4
ouonorus
lcc/4
Bo3nukHOBeHUE 1 bu6mmoreka [IOK
2 pa3sBUTHE KXU3HH Ha 10 1 0 https://m.edsoo.ru/7f4
3emiie lcc/4
Opranuswbi i bu6mmorexa [IOK
3 5 1 https://m.edsoo.ru/7f4
OKpYyKaroIias cpeia 1cc74
CoobmectBa u bubnuotexa [JOK
4 IKOJIOTHUECKUE 10 1 https://m.edsoo.ru/7f4
CHUCTEMBI lcc/4
OBUIEE KOJIMYECTBO 34 2 3
YACOB I10 [TIPOTPAMME
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