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MHNOACHUTEJBHASA 3AIINCKA

[IporpamMma mo Ouonoruu Aaé€T MpeacTaBiIeHHE O LensiX, 00 olumieil crpaterun oOydeHws,
BOCIIUTAHMS U Pa3BUTUSL OOYYAIOUIMXCS CPEACTBaMHU y4ueOHOro mpeamera «buomorusy, onpenenser
00s13aTebHOE MPEAMETHOE COJEp>KaHUE, €ro CTPYKTYpYy, pacmpeleleHHe MO pasfeiiaM U TeMaw,
PEKOMEHAYeMYIO TIOCIIEI0BATEIbHOCTh N3YUEHHs YUeOHOr0 MaTepraia ¢ y4éTOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30oBaTEIbHOTO TMPOIECcCca, BO3PACTHBIX OCOOEHHOCTEH
00yJaroIuXxcs.

B mporpamme mo Owonormu (10-11 kmaccel, 0a30BBI YpPOBEHB) pEANTM30BaH MPUHIIMIT
MIPEEMCTBEHHOCTH B M3Y4YE€HUH OMOJIOTrHH, Onarofaps 4ueMy B HEH MPOCMaTpUBACTCS HANpPaBICHHOCTh
Ha pa3BUTHE 3HAHWM, CBSA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
LEHHOCTHBIX OPHEHTALUN JIMYHOCTH, HKOJIOIMYECKOTO MBIIIICHHS, MPEICTaBICHUNH O 3J0POBOM
o0pase XU3HU U OepeKHBIM OTHOLICHHEM K OKpYyXaromed npupogHoi cpeae. [losromy Hapsgy c
U3Y4YEeHHEM O00Ie0MOIOTHYECKIX TEOPHid, a TaK)Ke 3HAHUI O CTPOCHUU >KUBBIX CHCTEM Pa3HOT0 paHra
U CYUIHOCTHM OCHOBHBIX IPOTEKAIOIIMX B HHUX IMPOLECCOB B IpOrpaMMme IO OHUOJIOTMM YIAEIEHO
BHUMaHUE HCIOIb30BAHUIO MOTYYSHHBIX 3HAHUN B TIOBCETHEBHOM JKU3HM IS PELICHUS MPUKIATHBIX
3aJa4, B TOM YUCIIe: TPOPHIAKTUKN HACTIEICTBEHHBIX 3a00JI€BaHUI 4eJI0BEKA, MEIMKO-TEHETHYECKOTO
KOHCYJIbTUPOBaHUs, OOOCHOBAHUS DSKOJOTHYECKH IIeIECO00pa3HOr0 IMOBEACHUS B OKpYKarollen
IIPUPOJHOM cCpelle, aHaJIW3a BIUSAHUA XO3AWCTBEHHOW JEATEIBHOCTH YEJIOBEKA HAa COCTOSIHUE
MPUPOJHBIX U HCKYCCTBEHHBIX JKOCHUCTEM. YCHUJICHHE BHHUMAHHS K MPUKIAIHONW HAIpPaBIEHHOCTU
yuebHoro mnpenMera «bBHOJOTHS» NPOJUKTOBAHO HEOOXOAMMOCTBIO OOECTICYeHHS YCIOBHU ISt
pelieHrs OAHOW W3 aKTyaJdbHBIX 3aJa4 IIKOJIHHOTO OWOJIOTUYECKOTO OOpa3oBaHUs, KOTOpas
npeanonaraetT (GOpMHpPOBaHUE y OOYYAIOIIMXCA CIIOCOOHOCTH aJalTHPOBATHCS K H3MEHEHUSM
JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUDA.

Bbuomoruss Ha ypoBHE cpemHero ooOmiero o0pa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
obecnieurBaeT (hOpMUPOBAHKE Y O0YUAIOUINXCA MPEACTABICHUI O HAyYHOW KapTUHE MHPA, PaCIIUpsET
1 00001aeT 3HaHUS O )KUBOH MPHPOJE, €€ OTINYUTENBHBIX MPU3HAKAX — YPOBHEBOW OpraHU3aIllH U
SBOJIIOLIMM, CO3JaET YCIOBUSL [UIS: TIO3HAHUS 3aKOHOB KMBOW TMPUPOIBL, (OPMUPOBAHUS
(GYHKIIMOHAJIBHOW TPAaMOTHOCTH, HABBIKOB 3JJ0POBOrO M 0€30macHOro o0pasa *HU3HHU, SKOJIOTHYECKOTr0
MBIIJIEHHS], IEHHOCTHOTO OTHOLLIEHUS K )KMBOW IIPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHne OMONOTHS MMEET TaKXKe NIl PELIeHMs] BOCIUTATENIbHBIX M Pa3BUBAIOLINX
3ajjad cpeAHero oOmiero o0pa3oBaHUs, COLHUANM3alUM oOydaroumuxcs. V3ydeHue Ouosoruu
o0ecrieurBaeT yciOBHUS s (QOPMHUPOBAHUS  MHTEJUIEKTYQJIbHBIX, KOMMYHUKAIIMUOHHBIX U
MH(GOPMALIMOHHBIX HABBIKOB, 3CTETHMUYECKOW KYJIBTYpPbI, CIIOCOOCTBYET MHTETpallud OHOJIOIMYECKHX
3HAHUWA C TPEACTaBICHUSMU M3 JIPYIMX Y4YEOHBIX MPEIMETOB, B YAaCTHOCTH, (U3UKH, XUMHH U
reorpaduu. Ha3BaHHbIE MOJIOKEHUS O MpEIHA3HAYEHUN Yy4eOHOro npeaMera «bHoIorus» cocTaBUIn
OCHOBY [UIsl OIpeleieHHs] TMOAXOA0B K OTOOpY M CTPYKTYPUPOBAaHHIO €ro CoJepKaHus,
MPEJCTABICHHOTO B IIpOrpaMmMe Mo OMOJIOTHH.

Ot6op coxepxkanusi yueOHOrOo mpeamera «buosorusi» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
NO3ULIMH KYJIbTYpOCOOOPa3HOTO MOJX0/Aa, B COOTBETCTBHUM C KOTOPHIM OOY4YarolIuecs JIOJIKHbI
OCBOUTH 3HAHMSI M YMEHHUA, 3HauMMble A (opMHpOBaHUS OOIIEH KyJIbTYpbl, OINpEAESIONIe
aJIeKBaTHOE TIOBEJCHUE 4YElIOBEKAa B OKpYKalolled MNPUPOJHOM cpeae, BOCTpeOOBaHHBIE B
MMOBCETHEBHON KW3HH M TPAKTHYECKOW neaTreabHOCTH. Oco0oe MecTo B JTOM cHUCTeMe 3HaHWi
3aHUMAIOT 3JEMEHTHI COJIepKaHUs, KOTOPBIE CIIYy>KaT OCHOBOH JUIst (pOpMUPOBAHUS MpEACTaBICHUN O
COBPEMEHHOM €CTeCTBEHHO-HAyYHOW KapTHHE MHpa M IEHHOCTHBIX OPHUEHTAlUSAX JIMYHOCTH,
CIOCOOCTBYIOIIMX TYMaHU3aUN OHOJIOTHYECKOro 00pa3oBaHusl.

CtpykTypupoBaHHe COAEpKaHMS ydyeOHOro Marepuajga B TIporpaMme IO OHOJOTUU
OCYILECTBIEHO € YU4ETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUM 00 OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOM
MIPUPO/IBI, O €€ YPOBHEBOM OpraHU3aIMK U 3BOJIOLUHU. B COOTBETCTBUM C 3TUM B CTPYKTYpe y4e€OHOTO
npeamera «buonorus» BbIIENEHBI CIEAYIONIME COJEp)KAaTeNbHbIE JMHUM: «bUONOrMs Kak Hayka.
Metonel HaydyHoro mno3HaHus», «Kierka kak Ouosormueckass cucreMa», «OpraHusMm Kak
Ouosiornyeckas cucremay, «CucreMa ¥ MHOrooOpasue OpraHHYeCKOro MHUpPa», «IBOJIOLUS KUBOH
MPUPOAB), «IKOCUCTEMBI U MIPUCYIIHE UM 3aKOHOMEPHOCTH.



Hear wu3ydenusi ydeOHOro mpeamera «buosnorus» Ha 0a30BOM YpOBHE — OBIAJICHUE
00yJaIONUMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAILHON OpraHW3alliy KUBBIX CHUCTEM Pa3HOTO
paHra ¥ MpuoOpeTEeHHEe YMEHUN WCIONB30BATh ITH 3HAHUS IS TPAMOTHBIX JCHCTBHIA B OTHOUICHUU
O00BEKTOB JKUBOW MPUPOJIBI U PEIICHUS PA3IINIHBIX JKU3HEHHBIX TPOOJIEM.

JlocTiwkeHWe [eidn H3y4eHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecrieYnBaeTCs pelIeHUueM CIeYIONUX 3a4a4:

OCBOCHHE OOYYAIOUIMMHCS CHCTEMbl 3HAHUN O OMOJOTMYECKHX TEOPHSX, YUYCHUSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIIOTE3aX, MPABUIIAX, CIYXKAIIUX OCHOBOW JUIsi (OpMHUpPOBAHUS TPEICTABICHUHN O
€CTeCTBEHHO-HAYYHOW KapTHHE MHUpPA, O METOJaX HAYYHOTO IO3HAHHS, CTPOSHHH, MHOTOOOpa3Hu M
0COOCHHOCTSIX KMBBIX CHCTEM PAa3HOTO YPOBHS OpraHW3alliH, BBIIAIONIMXCS OTKPBITHAX U
COBPEMEHHBIX MCCIICOBAHUSX B OMOJIOTHH;

dbopmupoBaHHe Yy OOy4YalOUIMXCS IT03HABATEIbHBIX, HMHTEIUICKTYAIBHBIX M TBOPYECKUX
CIOCOOHOCTEH B MpoIiecce aHalIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3TISIA0B, UACH U
MOJIXO/IOB K U3YYCHHIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allHH;

CTaHOBJICHHE y OOydYaromuxcs oO0mel KyabTyphl, (QYHKIHMOHAIBHONH TPaMOTHOCTH, Pa3BUTHE
YMEHUH OOBSICHATH W OLCHUBATH SIBICHHS OKPYXKAIOUIET0 MHpa >KUBOW IMPHPOJBI HA OCHOBAHUHU
3HAHUU U OIIBITA, MOJIYYCHHBIX IPHU U3YYCHUH OMOJIOTHH;

(dbopMHpoBaHKE y 00YYAIOIINXCS YMEHUN WILTIOCTPUPOBATh 3HAUCHHE OMOJIOTHYECKUX 3HAHUHN B
MPAKTUYECCKON JICATCIIBHOCTH YEJIOBEeKa, PAa3BUTHH COBPEMECHHBIX MEIUIIMHCKUX TEXHOJIOTHHA U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXHOCTH TIIO3HAHHS YCIIOBEKOM JKUBOW IPHPOJIEI,
HEOOXOJUMOCTH OEpPEKHOTO OTHONICHUS K HEH, COOJIOJCHUS STHUYECKUX HOPM IPU IMPOBEIACHUHU
OMOJIOTMYECKHUX UCCIICIOBAHUN;

OCO3HAHHME IICHHOCTH OWOJIOTMYECKUX 3HAHWH Ui TIOBBIMICHHUS YPOBHS DKOJOTHYECKOM
KYJBTYPBI, 17151 JOPMUPOBAHUS HAYIHOTO MHUPOBO33PCHHS;

MPUMEHCHHE TPHOOPETEHHBIX 3HAHUH W YMCHHA B TIOBCEAHCBHOM JKHU3HU JUIS OICHKH
MOCTIC/ICTBUI CBOEH NIEATEILHOCTH MO OTHOIICHHUIO K OKPYXAIoIeH cpeie, COOCTBEHHOMY 3/I0POBBIO,
o0ocHOBaHUE U COOJI0ICHHE Mep TPO(PHITAKTUKH 3a00I€BaHUM.

B cucreme cpennero obmero obpasoBanus «buonorus», m3ydaemas Ha 0a30BOM YpPOBHE,
ABIIAETCS O00s3aTeIbHBIM Yy4YeOHBIM TPEIMETOM, BXOISIIMM B COCTaB MpeaMETHOW objacTu
«EcTecTBeHHO-HAyYHBIC TTPESIMETHIY.

®OPMUPOBAHUE PABOYEM IMPOIPAMMBI C YYETOM HPOI'PAMMBI
BOCIIMTAHUS.

Pabouas mporpamma obecreunBaeT JOCTH)KEHHE JIMYHOCTHBIX pE3yJbTaTOB B paMKax
peanuzauuu Moayns «l1IkonbHbIN ypok» Paboueil mporpaMmbl BOCIIMTAHHUS:

-dopmupoBaHHe y 00y4yarOIIMXCsl OCHOB POCCUHCKOM JIEHTUYHOCTH;

-['oTOBHOCTH 00y4arOIUXCS K CaMOPa3BUTHIO;

-MoTuBaluIO K TO3HAHUIO U 00yUYEHHIO;

-1leHHOCTHBIE YCTAaHOBKH U COLMAIbHO-3HAYMMbIE€ KaueCTBA JINYHOCTH;

-AKTHUBHOE y4acTHe B COLMAIbHO-3HAYUMOU JEATEIBHOCTH.

MECTO YYEBHOI'O ITIPEIMETA «bBUOJIOI'US1» B YYHEBHOM IIJIAHE
OO11ee 9nCiI0 9acoB, OTBEICHHBIX JJI U3YUCHUST OMOJIOTHH, cocTaBlisseT 688 vacos:
B 10 knacce — 34 yaca (1 yac B Hezel0),
B 11 knacce — 34 gaca (1 gac B Hezemo),

MN3MEHEHMUS B TIPOT'PAMME.

B paGouyto nmporpammy 100aBiI€HbI IPOBEPOUHbIE PAOOTHI.

10 xmacc — 2 9 (14 u 34 ypoxk)

11 xnacc — 2 4 (14 u 34 ypok)

Bce maboparopHbie 1 TpakTHYeCKHe padOTHI B IPOTPaMME OI[CHUBAIOTCSI.



COJAEP)KAHUE YYEBHOI'O IIPEAMETA "BUOJOI'UA™

10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonoruss xak Hayka. CBs3b OHOJOTMM C OOIIECTBEHHBIMH, TEXHHUECKUMH W JPYTUMH
€CTECTBEHHBIMH Haykamu, (uinocoduelt, STUKOHM, ASCTeTHUKOW u mpaBoM. Ponb Ouosoruu B
(bopMHpPOBaHUN COBPEMEHHOM HAyYHOH KapTHHBI Mupa. CrucTemMa OMONIOTHYECKUX HAYK.

MeToapl MO3HAHUS >KUBOW MPUPOABI (HAOMIOJEHUE, SKCIEPUMEHT, ONHMCaHUEe, H3MEpEHHe,
KJaccu(uKanus, MOICTMPOBAHNE, CTATUCTUYECKAst 00pabOTKa JaHHBIX ).

JdemoHcTpaumuu:

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

Tabmuis! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOW PUPOJIBI».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktuueckass pabora Ne 1. «lcnonp3oBaHue pa3iWyHBIX METOAOB NpPHU HU3YYCHHUU
OMOJIOTUYECKUX OOBEKTOBY.
Tema 2. ’KuBble cucTeMbl 1 X OPraHU3aI U,

JXKusble cucrembl (OMOCUCTEMBI) KaK IPeaAMET U3ydyeHus Onosoruu. OTiInyue KUBBIX CUCTEM OT
HEOPraHU4YeCKOU MPUPOIBI.

CaoiicTBa OmocucTeM U UX pazHOOOpas3ue. YPOBHH OpraHU3allMd OMOCHUCTEM: MOJIEKYJISPHBIA,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, HOMYJISALMOHHO-BUIOBOH, 9KOCUCTEMHBIN
(OmoreoreHOTHYECKHUHT ), OMOCEPHBIH.
JdemoHcTpanum:

Tabnuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HUY, «YPOBHU OpraHU3aIMU KUBOM PUPOIBI».
Ob6opynoBanue: moaens Mosiekynsl JJHK.
Tema 3. XumMHYecKHil cOCTaB U CTPOECHHE KJIETKH.

XVWMHUYECKUN COCTaB KIETKH. XHUMUYECKUE DJIEMEHTBI: MAKpPO3JIEMEHTBI, MUKDPOAJIEMEHTHI.
Boga n MuHepasibHbIE BEILIECTBA.

@OyHKIIUY BOABI 1 MUHEpAJIbHBIX BeleCTB B KieTke. [lonepkanue ocMoTHueckoro 6anaHca.

benku. CoctaB u cTpoeHue 0enkoB. AMHUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnMmble u
3aMEHUMbIE aMUHOKHMCIOThl. AMHUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl OEIKOBON MOJIEKYIIbI
(mepBuYHasi, BTOpUYHAs, TPETHUYHAs M YETBEPTHYHAS CTPYKTypa). XMMHUYECKHE CBONCTBA OEIKOB.
buonornyeckue pyHKINU OEIKOB.

®epMeHThl — Ouonoruueckue Karaiauzatopbl. CTpoeHue ¢QepMeHTa: AaKTHUBHBIM LIEHTD,
cyoctparHas crenuduuHocts. Kodepmentsl. Buramunsl. OTinnuns (pepMEHTOB OT HEOPraHUYECKHX
KaTaJn3aTopoB.

VYraeBoasl: MoOHOcaxapuibl (TJIOKO3a, pubo3a M JAe30Kcupub03a), aucaxapujibpl (caxaposa,
JIAKTO03a) U MoJncaxapuabl (Kpaxmal, TIIMKOTreH, Lelo03a). buonornueckue GyHKIIMN YII€BOIOB.

Junuapl: Tpuraunepuasl, Gocoaunuasl, crepouasl. I'napopunbHo-ruapodoOHBIE CcBOICTBA.
buonoruueckue ¢ynkunn nunuaoB. CpaBHEHHME YIIIEBOJOB, OEJIKOB M JIMIUJOB KaK HMCTOYHUKOB
JHEPIUH.

Hykneunoseie kucnotel: [IHK m PHK. Hykieornapl — MOHOMEpBI HYKJIEHMHOBBIX KHCIOT.
Crpoenue u gpynkiun JIHK. Crpoenue u ¢pynkunu PHK. Bunst PHK. AT®: crpoenue u ¢pyHKIuu.

Huronorus — Hayka o kierke. Kierounast Teopusi — npumep B3auMojeUCTBUS Hiel U (HaKkToOB B
Hay4YHOM ITO3HAHUU. MEeTO/Ibl U3yUEHUS KIETKH.

Krnerka kak wnenoctHas skuBas cuctema. OOIIMe NpHU3HAKU KJIETOK: 3aMKHYTas HapyXKHas
memOpana, monekynsl JIHK kak renernueckuii anmapar, cucTeMa CUHTe3a Oeka.

Tunsl  kieTok:  dykapuoTHUeckas M mIpokapuotuyeckas. OcoOEHHOCTH  CTPOEHUs
npokapuoTuyeckoi kieTtku. Kinerounas crenka Oaktepuil. CTpoeHHE 3yKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTJIMYHUS PACTUTEIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIETOYHas CTEHKAa, TJIMKOKAIMKC, HUX (YHKLIUH.
[Inasmatnueckas MemOpana, e€ cBoiictBa u ¢yHkuuu. Iluromasma u e€ opraHoOUIBI
OnnomemOpanuble opraHougsl kietku: OIIC, ammapar I'onbmku, sim3zocomsl. IloixyaBToHOMHBIE
OpraHouzbl KJIETKU: MUTOXOHIpPHH, IUacTUAbl. [IpoMcxokaeHne MHUTOXOHAPUN M IIacTHl. Buabl



wiactug. HemeMOpaHHble OpraHOUIbl KJIETKU: pUOOCOMBI, KIIETOUHBIN LIEHTP, LIEHTPUOIHN, PECHUYKH,
KryTuku. OyHKIMY OPraHOUI0B KIIETKU. BritoueHusl.

Anpo — perynaropHslid 1eHTp KieTku. CTpoeHue sjpa: sijepHas o00JI04Yka, Kapuoruia3ma,
XPOMAaTHH, SAPBIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llIneiinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk,
M. Vunkunce, P. ®panxnun, K. M. bap.

Juarpammsbl: «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B HEXKUBOU Ipupoae», «Pacnpenenenue
XUMHUYECKUX HJIEMEHTOB B )KMBOU NPUPOJIE».

Tabmuups! u cxemsl: «lleproguueckas TabnnLIa XMMHUUECKUX 3JIEMEHTOBY, «CTPOEHNE MOJIEKYIIbI
BoAb», «buocunres Oenkay, «CTpoeHre MoieKyibl Oenkay, «CtpoeHue gpepmenTtay, «HykienHoBbIe
kucnotel. JIHK», «Ctpoenue monekynsl AT®», «CtpoeHue 3ykapuoTuueckoil kieTkn», «CtpoeHue
XKUBOTHON KIETKN», «CTpOEHHE PACTUTEIbHOU KIETKH», «CTpoeHue NPOKaApUOTUYECKON KIIETKN»,
«CTpoeHue sipa KIETKW», «Y TIeBOAb», «JIUmuasn.

O6opynoBaHue: CBETOBOM MMKpPOCKON, OOOpyIdOBaHME Ui MPOBEIEHUs HaOIIOIeHU,
U3MEpEeHUil, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpHUAIbHBIX KIETOK.

JlabGoparopHble H NpaKTHYecKue padoThbl:

JlaGoparopHast padora Ne 1. «3yueHue KaTaauTUUECKONH aKTUBHOCTH (PEpMEHTOB (Ha mpUMepe
amMmIIa3bl WIK KaTajaasbl)y.

JlabopaTtopHas pabora Ne 2. «M3yueHue CTpOCHHS KJIETOK PACTEHUMU, >KUBOTHBIX M OaKTepuii
10 MUKPOCKOIIOM Ha FOTOBBIX MUKPOIPENapaTax U UX OMUCAHUE.

Tema 4. /KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WM METa0oIM3M. ACCUMUIIAIUS (IIACTUYECKHH OOMEH) M JTUCCUMMUJISIINS
(aHEpreTUYECKUii 0OMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca MeTadomn3Ma. Posib 3aKOHOB COXpaHEHUs
BEIIECTB U SHEPTUU B IOHHUMaHUU MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(HBIN U reTepoTpodHbIiA. Poinbs GpepMeHTOB B 00OMEHE BEIIeCTB
Y NIPEBPAIlCHUH SHEPTUU B KIIETKE.

@otocunte3. CaeroBas W TemHOBass ¢a3pl  (oTtocuHTe3a. Peaknmum  porocuHTE3A.
D¢ dextuBHOCTS PoTOCHHTE3a. 3HaYeHHE (OTOCHHTE3a IS KU3HU Ha 3emue. BiusHue ycrnoBuii
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUH.

XeMocuHTe3. XEeMOCHHTE3UpYIolIe OakTepru. 3HaUeHne XeMOCUHTe3a [l *KU3HHU Ha 3emiie.

OHepreTudeckuii oOMeH B KkjeTke. PacmienyieHue BelecTB, BBIJEICHHE M aKKyMYJIHPOBAaHHE
SHEpIuu B KJETKe. DTanbl 3HepreTuueckoro ooMena. ['mukonus. bpoxxenue u ero Buabl. Kucinopoanoe
OKHUCJIEHUE, WM KieTouyHoe AbixaHue. OxucnurenbHoe ¢GocopmirpoBanue. I(PHEKTUBHOCTH
HHEPreTUYecKOro oOMeHa.

Peakuuu marpuunoro cuntesa. ['enernueckas nadopmanus u JJTHK. Peanuszanus renernyeckoit
uHpopMaluu B KieTKe. ['eHeTHuYeckuii KoJ U ero cBoMcTBa. TpaHCKpHUILUS — MAaTPUYHBIA CHHTE3
PHK. Tpaucnsiuius — OuocunTe3 Oenka. Otambl TpaHcmsiuu. KomaupoBanue amMuHOKUCTOT. Ponb
pubocom B OmocuHTe3e Oernka.

Heknerounsie ¢opmsl xku3Hu — BuUpychl. Mcropust otkpeitus Bupycos (/. 1. MBanoBckuit).
OcoOeHHOCTH CTpOEHHMs W JKM3HEHHOro MNMKiIa BHUpycoB. bakrepuodaru. bonesHu pacrenwmid,
KUBOTHBIX M 4YEJIOBEKa, BbI3bIBaeMble BHpycamH. Bupyc ummynonedunura yenoseka (BUY) —
Bo30yautens CIIM/la. OOpaTHast TpaHCKpUIIMs, peBepTaza M HHTerpasa. lIpodumaktuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00J1€BaHUIi.

JdemoHcTpanum:

[Toptpetsr: H. K. Konsnos, /. . iBanoBckui, K. A. Tumupsizes.

Tabmuuel u cxemsl: «Tunel nmuranus», «MeTtaboauzm», «MUTOXOHIPUD», «IHEPreTUUECKUn
oOMeny, «Xioporiacty, «Potocunredy, «Ctpoenue JIHK», «Ctpoenne u pyHKIIMOHUPOBAHHUE TEHAY,
«Cunre3 Oenkay, «['enermueckuil xkon», «Bupyce», «bakrepuoparn», «CTpoeHHe M >KU3HEHHBIH
uuki Bupyca CITN1a, 6akrepuodaray, «Permmukanus JJHK».

Ob6opynoBanue: monenu-anminkauu «Y asoenue JJHK u tpanckpumniusy, «buocunres 6enkay,
«CTtpoeHue KiIeTkn», Moaensb cTpykTypsl JJTHK.



Tema 5. Pa3MHoOKeHNe M HHAUBHAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

Knerounblii 1Mk, WIM SKA3HEHHBIM LUK KieTku. MHrepdaza u wmwuros. [Ipormeccsl,
nporekaromue B uHTepdaze. Pemmkamms — peakmus wmatpuanoro cuHTesa JIHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIA HA0Op — KapHOTHUIl. JIUIUIOUTHBIN U TaruIOUIHBIN XPOMOCOMHBIE HA0OPHI.
Xpomatuasl. L{uTosnornueckue OCHOBBI pa3MHOKEHUS U UHANBUYAIBHOIO PA3BUTHSI OPraHU3MOB.

Henenue kinetku — muro3. Cragum muto3a. lIporeccsl, mpoucxoasiine Ha pa3HbIX CTAIUSAX
MHUTO3a. brosornueckuii cMbICa MUTO3A.

[TporpamMmmupyemast TuOEIb KJISTKH — aIrlornTo3.

@®opMbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrosoe M MmonoBoe. Buibl Gecnoioro pasMHOKEHUS:
JieliecHue HaJBOe, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX, CIHOpPOOOpa3OBaHME, BEreTaTUBHOE
pa3MHOXkeHue. MIckyccTBEHHOE KJIOHUPOBAHKUE OPIaHU3MOB, €r0 3HaYEHHE JUIsl CEIEKIUU.

[TonoBoe pazMHOKEHHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Metiioz. Ctaguu meito3a. [Ipoieccsl, mpoucxosime Ha cTaausx meitoza. [loBeaenune xpomocom
B Meio3e. Kpoccunrosep. bruonorndeckuii CMbICI U 3HaYE€HHUE MEH03a.

I'ameTorenes — mporecc 00pa3oBaHUS TOJIOBBIX KIETOK Yy KHBOTHBIX. [loJIOBBIE »Kene3bl:
CeMEHHMKU U SUYHUKH. OOpazoBaHuME M pa3BUTHE I[OJIOBBIX KIETOK — TaMeT (CrepMaro3ouf,
ANUIIEKIIETKA) — cliepMaToreHe3 U oBorene3. OCOOEHHOCTH CTPOEHHUS SHUILIEKJIETOK M CIIEpMaTO30UI0B.
OmnonorBopenue. [lapreHorenes.

WunuBuayanbHoe pa3BuTuE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOpUOreHe3). DTaribl
SMOpPUOHANILHOTO PAa3BUTHUA Y IO3BOHOYHBIX >KMBOTHBIX: APOOJIEHHE, TacTPYJSAIus, OpPraHOreHes.
[ToctamOproHanpHOE  pa3BUTHE. THIBI MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSMOE, HEMPsIMOe
(muunHOYHOE). BrusHMEe cpeapl Ha pa3BUTHE OPraHu3MOB, (DAKTOpBI, CHOCOOHBIE BHI3HIBATH
BPOXKIEHHBIE YPOACTBA.

Poct u pasButue pacreHuil. OHTOreHe3 LBETKOBOIO PACTEHUs: CTPOCHHUE CEMEHHU, CTaJUU
pa3BUTHSL.

JdemoHcTpanum:

Tabmuupl n cxembl: «DopMbl Pa3sMHOXKEHHUS OPraHU3MOBY, «JIBOIHOE OMIOJIOTBOPEHUE Y
LBETKOBBIX pacTeHHil», «BereraruBHOe pa3MHOXKEHHUE pacTeHUi», «JleneHue KIETKH OaKTepuii»,
«CTpoeHHe MOJOBBIX KIETOK», «CTpoeHue XpoMocoMbly, «Kierounsit nukimy, «Permmkanus JHK»,
«Murosy, «Meio3», «lIpsmoe u Henpsmoe pa3BuTue», «l'ameToreHes y MIEKONUTAIINX U
yenoBeKka», «OCHOBHBIE CTaJUU OHTOTE€HE3a».

O6opynoBaHue: MHUKPOCKOM, MuUKponpenaparsl «CrnepMaTo3ouasl  MIIEKOMUTAOIIET 0%,
«Sineksierka muekonuTaromero», «KapuoknHes B KIIETKax KOpEIIKa JIyKa», MarHUTHas MOJENb-
anmuikanus «Jlenenue kietkn», moaens JIHK, moaens MetadazHOi XpOMOCOMBI.

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

Jlaboparopuasi pabota Ne 3. «HaGmromeHue MuTO3a B KJIETKaX KOHYMKAa KOpEIIKa JyKa Ha
TOTOBBIX MUKpOTIpErapaTax».

Jlaboparopuass pabota No 4. «/3ydeHHe CTpPOEHHs TIOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3agaun renetuxku. ctopust pa3BUTHS TeHETUKU. PoJIb IUTOIOTHH U AIMOPUOJIOTHH B
CTaHOBJICHUH T€HETUKU. BKiag poccuicKUX U 3apyOekXHBIX YUEHBIX B Pa3BUTHE T€HETUKH. METOMbl
TCHETUKH (TUOPHUIOIOTUYCCKUN, IMTOTCHETHYECKUN, MOJCKYISIPHO-TeHETHYeCKuii). (OCHOBHBIE
reHeTUYeCKre MOHATHUS. [ 'eHeTrnuecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEJIOBAaHMS MPU3HAKOB, ycTaHOBIeHHBIE I'. Mennenem. MonoruOpumgHoe
CKpeIllMBaHUEe. 3aKOH €IWHO0-00pa3zus THOPHIOB IMEPBOTO MOKOJNEeHUs. [IpaBUiIo AOMUHUPOBAHUA.
3aKoH pacilerieHHsl MpUu3HakoB. [ unore3a unctorsl rameT. [lonHOe 1 HEeToIHOe TOMUHUPOBAHUE.

JurubpumHoe  cKpemiuBaHHe.  3aKOH  HE3aBUCHUMOTO  HACJIENOBAaHUS  IPHU3HAKOB.
[lutoreHeTM4YeCKHE OCHOBBI JUTHOPHIHOTO CKpENIMBAaHUSA. AHAIU3UPYIONIEE CKpEIIUBaHUE.
Hcnonb30BaHre aHAIM3UPYIOMIETO CKPEIMBAHUS JIJISl ONIPEICTICHIS T€HOTHITA OCOOH.

CuemuienHoe HacnenoBaHue npu3HakoB. Pabora T. Moprana mo CHETUIeHHOMY HacjeI0BaHHUIO
reHoB. Hapymienue cienyienus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHasi TEOpUS HAClIEACTBEHHOCTH. [ eHeTuuecKkue KapThl.



I'eneruka mona. XpOMOCOMHOE OMpeAeNIeHUE IMoja. AYTOCOMBI M MOJIOBBIE XPOMOCOMBI.
I'oMorameTHbI€ U reTeporaMeTHble Opranu3Mbl. HacnenoBanue npu3HaKoB, CLHEIVIEHHBIX € IIOJIOM.

N3meHunBoCTh. BHbl M3MEHYMBOCTU: HEHACIIEJCTBEHHAs] M HACIEIACTBEHHas. Poib cpenbl B
HEHACJICICTBEHHON  M3MEHYMBOCTH.  XapaKTEpUCTHKA  MOJU(PHKAIMOHHOW  HM3MEHYHBOCTH.
Bapuannonsslii psng m BapuaunoHHas Kpuas. Hopma peakuuum npusHaka. KonumdecTBeHHblE U
KayeCcTBEHHBIC MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON U3MEHYHBOCTH.

HacnencrBennasi, Wi TeHOTUNHMYECKas, HW3MEHYMBOCTh. KomOWHATHBHAs W3MEHUHUBOCTD.
Meii03 1 10J0BOM MpOIlECC — OCHOBA KOMOMHATUBHON M3MEHUMBOCTH. MyTaliMoOHHas U3MEHYUBOCTb.
Knaccudukanus wmyranuii: reHHble, XPOMOCOMHBIE, T€éHOMHbIE. YacToTa M MNPUYUHBI MYTAalUU.
Mytarennple (GakTOpbl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HAcIeACTBEHHON wu3MeHumBoctd H. U.
Basuinosa.

BresaepHast HacIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enernka 4enoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbI T'€HETHKU YEJIOBEKa:
reHEAIOTHYECKUH, OJU3HEIIOBBIN, IMTOTCHETUICCKUN, OMOXUMHUYECKUN, MOJICKYISIPHO-T€HETUICCKUM.
CoBpeMeHHOE ONpeIeIEHUE TEHOTHIA: [TOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHKUE, B TOM
gucine ¢ nomomibto [II[P-ananu3a. HacnencrBennble 3a0ojieBaHUSI 4elOBEKa: TI'eHHbIE OOJIE3HH,
OOJIe3HH C HACJTEICTBEHHOH MpPEapacloiOkKEeHHOCTbI0, XpOMOCOMHBIE Oosie3HHn. ComaTtuyeckue |
reHepaTuBHble MyTauuu. CTBOJOBBIE KIETKU. [IpUHIMIIBI 370pOoBOro 00pasa »KU3HU, AUATHOCTUKH,
npoWIAKTUKA M JICYCHUS TeHETHYeCKUX Oose3Hed. Menuko-TeHeTH4ecKkoe KOHCYJIbTHPOBAHHE.
3HaueHue MEAMIIMHCKOW TEeHETHUKUM B MPEJOTBPAIICHUUM M JIEYCHMH TE€HETHYeCKHX 3a0osieBaHUN
YEJI0BEKa.

JdeMmoHcTpanum:

Iloptpersr: I. Mennens, T. Mopran, I'. ne ®@pusz, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuit, H. 1. BaBumos.

Tabnuis! u cxembl: «MOHOTHOPUIHOE CKPELIMBAHUE U €r0 [IUTOIC€HETUYECKasi OCHOBa», «3aKOH
pacileryieHdsi W €ro IUTOTEeHeTHYEeCKass OCHOBa», «3aKOH YHUCTOTHI ramer», «JurubpuaHoe
cKpemuBaHue»,  «llurojsoruueckue  OCHOBBI ~ JUTHOPUAHOIO  CKpellMBaHUsA»,  «Meio3»,
«B3anmojielicTBUE aIeNbHBIX T'€HOB», «l'€HeTHUeCKHEe KapThbl PACTEHUM, KMBOTHBIX M YEJIOBEKay,
«['eneruka nonay, «3aKOHOMEPHOCTH HaCJIE€AOBAHHUS, CLEIJIEHHOTO ¢ MoJoM», «KaproTuel yeaoBeka
1 )KMBOTHBIX», «Buapl u3aMeHunBOCTHY, «MoaudukanronHas N3MEHIHBOCThY, «HacnenoBanue pesyc-
¢bakTopay», «l'eHeTuka rpymnn KpoBu», «MyTallMOHHAas U3BMEHYUBOCTD.

Ob6opynoBanue:  Mojenu-anmiaukanuu — «MoHoruOpuaHoe  ckpemuBanue», «HemnonHoe
JOMUHUpOBaHUE», «J/lurnbpuaHoe ckpemuBanue», «llepekpécT XpoMocoM», MHMKPOCKON H
MuKpomnpenapar «/[pozodunay» (Hopma, myTaruu GopMbl KPbLUTbEB U OKPACKH Tema), repoapuit «I'opox
ITIOCEBHON».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTopHas pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUAHOTO M AUTHOPUIHOTO
CKpEeIIMBaHUs y Ip030(UIIbl HA TOTOBBIX MUKpPOIpEnapaTax.

JlabopatopHas pabora Ne 6. «/3yuenune MoauUKaMOHHON HM3MEHYMBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlabopaTtopHas padota Ne 7. «AHanu3 myTaruii y 1po30(uibl Ha TOTOBBIX MUKpOIIpenapaTax.

ITpakTruyeckas padora Ne 2. «CocTaBlieHHE U aHAJIN3 POIOCIOBHBIX YEJIOBEKay.

Tema 7. Cesiekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M IIpOLECC. 3apOXACHHUE CENEeKIUU M aomecTukanus. Yuenue H. U.
BaBunmoBa 0 T1eHTpax TMPOMCXOXKIEHUS M MHOrooOpasusi KyJIbTypHbIX pacteHuil. LleHTpsl
IIPOUCXOXKACHUSI TOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITAMM.

CoBpeMeHHbIE METOIBI CENEeKIUA. MacCoBbI M WHIWBHUIYAIbHBIM OTOOPHI B CEJICKIIUU
pacteHuil M XKHUBOTHBIX. OIeHKa 3KcTepbepa. BIM3KOpOACTBEHHOE CKpEIIMBAaHUE — WHOPUAMHT.
UYucras nuaus. CkpeuiyBaHue YUCTHIX JUHHUHA. ['ereposuc, miam rubpuanas cuia. HepoactBeHHoe
CKpeuBanue — ayropuaunr. Otnanénnas rudpuauzanus u e€ ycnexu. VIcKyccTBeHHBIH MyTarenes u
MOJIy4Y€HHUE TOTUIUIONA0B. JIOCTHIKEHNUS CENIEKIINH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomorust Kak oOTpacib MPOU3BOJACTBA. ['€HHas WHXKEHepus. OTambl CO3JaHUS
pexombunantHoi JIHK u TpancrenHsix opranu3moB. Kierounas unxxenepus. Knetounble KyabTyphl.
MuKpoKIOHaIbHOE pa3MHOXKEHHE pacTeHHi. Knonuposanue BBICOKOITPOTYKTHBHBIX



CEJIbCKOXO3SMCTBEHHBIX OPTAaHU3MOB. DKOJIOTHYECKUE U dTHYeckue mpodnemel. [MO — reHeTrndecku
MOAU(DHUIIMPOBAHHBIE OPTAHU3MBI.

JdemoHcTpaumu:

IToprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapnieuenko, M. @. IBaHoB.

Tabnuis! u cxembl: kapta «LleHTpBI MPOUCXOXKIEHUS 1 MHOTOOOpa3usi KyJIbTYPHBIX PACTCHHII,
«[Topoapl HOMAaMIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OTmanéHHas ruOpUIN3aIus,
«Pabotel akagemuka M. ®@. MBanoBay, «llomumnonansy, «O0bEeKTH OMOTEXHOJOrUN», «KiieTouHble
KYJbTYpBI U KJIOHUpOBaHUE», «KOHCTpyrpoBaHHEe U MEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJISDKU IJI0JJ0B U KOPHETIOA0B AUKUX (POPM U KYJIbTYPHBIX COPTOB PACTEHHI,
repOapuii «CenbCKOX035HCTBEHHBIC PACTCHUS Y.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTHIKEHMsSI CENIEKIIMM PAacTeHUM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENBHBIA YYacTOK, B TEIIMYHOE
XO035IICTBO, 1a0OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBorouMOHHAsA OHOJIOTHS.

[Ipennocelaku BO3ZHUKHOBEHUS HBOJIOLMOHHON TEOPUU. DBONIOLMOHHAS TEOPHUsS U €€ MECTO B
ouosiornu. BrnusiHIE SBOTIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CeuperenbcTBa 3Bostonnu. IlaneoHTonoruyeckue: Mmociae10BaTeIbHOCTh HMOSBICHHUS BUIOB B
MAJICOHTOJIOTUYECKOM JIETOMUCH, MepexoaHbie (opmbl. buoreorpaduueckne: CXOIACTBO U Pa3IUyune
¢dayH u $a0p MaTEpUKOB U OCTPOBOB.

DOMOpHOJIOTHUECKUE: CXOJCTBA M pa3iMyusi SMOPHUOHOB pa3HBIX BHJIOB IT03BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOIMYHbIE, aHAJIOTMYHbIC, PYJIUMEHTAPHbIC OPraHbl, aTaBU3MBbI.
MonexyasipHO-OMOXUMHUYECKHAE:  CXOJCTBO  MEXAHM3MOB  HACJIEJACTBEHHOCTH W  OCHOBHBIX
MeTa0O0JIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonuonHas teopus Y. JlapBuna. IIpeanocbuiku BOZHUKHOBEHUS JapBUHHU3MA. J[BHKyIKe
CHJIBl 3BOJIFOLIMU BUAOB 10 JlapBUHY (M30BITOUYHOE Pa3MHOXKEHHUE IPHU OIPaHMYEHHOCTH PECYpPCOB,
HeomnpenenéHHas U3MEHYMBOCTh, 00ph0a 3a CyIeCTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunternyeckas Teopus sBomorun (CTD) u e€ 0CHOBHBIE MOJT0KEHHUS.

Muxkposomtornus. [lonynsnus kak eIuHUIA BUIa U 3BOJIOLUY.

JBwxyue cuiabl ((pakTopsl) 3BONIOLUMM BHUJOB B MpHpojae. MyTalMOHHBIM Mpolecc H
KOMOMHaTUBHAsI U3MEHUMBOCTb. [lonmyssIiMoHHbIE BOIHBI U Ipeiid reHoB. M3onsauus u Murpamusi.

EcrecTBeHHbII 0TOOp — HanpaBisIOIUi GakTop 3BoIOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OpraHU3MOB Kak pe3ynbTaT sBoytouuu. [Ipumepsl mpucnocobiieHuit y
OpraHu3MoB. ApoMop(O3bl U UANO-aJANTAIIUH.

Bun wu BugooOpazoBanme. Kpurepun Buma. OcHOBHble (GOpMBI  BHJI000pa30BAHMUS:
reorpaguueckoe, 3K0JI0rHYecKoe.

Maxkpospomtorusi. Dopmbl  IBOJIOLMU:  (PUIETHYECKasl, IUBEPreHTHas, KOHBEpreHTHas,
napaiensHas. HeoOpatumocTs 3BoMOLNN.

[IpoucxoxaeHne OT HecHelHalu3upOBaHHBIX MpeakoB. IIporpeccupyromas cnenuaniu3amnms.
AnantuBHas paauanus.

JdemoHcTpaumnu:

[Hoptpetsr: K. JIunneit, XK. b. Jlamapk, Y. lapBun, B. O. KoBanesckuii, K. M. bap, 2. I'ekkens,
®. Mromiep, A. H. Cesepiios.

Tabnuupl u cxemsl: «Pa3BuTHE OpraHUYECKOro Mupa Ha 3emiiey, «3apOoJbIIIN MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbObI 3a cyliecTBOBaHUE», «EcTecTBeHHBIN 0TOODY,
«MHorooOpa3ue COpTOB pacTeHuil», «MHoroobpazue TMOpOJ JKUBOTHBIX», «llomymsmmy,
«MyTanMoHHasT HU3MEHUUBOCTBHY, «Apomopdo3b», «Manoamantanum», «OOmas aereHepaunus»,
«/IBmKymue cuibl 3BomonMny, «Kapra-cxema mapmpyra nyremectsus Y. [lapsunay, «bopsba 3a
cyuiectBoBanue», «lIpucnocobmeHHOCTh OpraHuzMoBy», «l'eorpaduyeckoe BHI000pa30OBaHUEY,
«KOJOTMYECKOE BUA000PA30BAHUEY.



O6opynoBaHue: KOJUIEKIIMS HACEKOMBIX C Pa3lIMYHBIMU THUIIAMHU OKpPacKH, HabOp IIOAOB U
ceMsiH, KoJuteknusi «lIpuMepsl 3alUTHBIX MPUCTIOCOONIEHUI Y >KUBOTHBIX», MojAenb «OCHOBHBIC
HaIpaBIIEHUs HBOJIOLUNY, 00bEMHAs MoJenb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

Buoreorpapuyeckas xkapra Mupa, KOJeKus «PopMbl COXPAaHHOCTH UCKOTAEMBbIX )KUBOTHBIX H
pacteHuii», wmonens ammukanus «llepekpéct xpomocom», BiaxHble Ipenaparbl «Pa3Butue
Hacekomoro», «Pa3BuTue nArymkm», MuKpomnpemnapar «Jlpo3zodwmnay (HOopma, MyTtamuu (QOpMBI
KPBUIBEB U OKPACKH TEJa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaboparopHas padota Ne 1. «CpaBHeHUE BUAOB 10 MOPPOJIOTUUECKOMY KPUTEPHUIO».

JlaboparopHast pabora Ne 2. «Omnucanue npucnoco0JIeHHOCTH OPraHu3Ma U €€ OTHOCUTEILHOTO
XapakTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE KU3HU HA 3eMuie.

JloHayuHble IPEACTABICHUS O 3apOXKIECHUU XKU3HU. HayuHble THIIOTE3bl BOSHUKHOBEHUS KU3HU
Ha 3emJie: abuoreHe3 W mMaHcrepMus. XUMHUYECKas 3BOJIOLUA. AOHOTCHHBI CHHTE3 OpPraHM4eCcKuX
BEUIECTB U3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKACHUE XHMHUYECKOM HBOJIIOLMH.
Hauanpabie sTanel 6uosioruveckoit sposmonun. 'mnoresa PHK-mupa. ®dopMmupoBanue MeMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBeHHE npoTokieTku. [lepBple KkieTku M ux s3Bomtouus. PopmupoBaHue
OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emiie 1o 3paM u nepuoaam. Karapxen. Apxeiickas U mpoTepo30icKast 3phl.
[Taneosoiickas spa u e€ mnepuoabl: KEeMOPHICKHUIl, OPJOBUKCKHUH, CHUITYypUICKUN, HAEBOHCKHIA,
KaMEHHOYTOJIbHBIN, IEPMCKHU.

Me3so30iickas 3pa U €€ Mepuoibl: TPUACOBBIN, FOPCKUM, METOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiauMmaTa M TeOJIOTMYECKUX IMporeccoB. (OCHOBHBbIE ATalbl 3BOJIOLUU
PacTUTENLHOTO U KUBOTHOTO MHpa. ApoMop(h 03Bl y pacTeHUH M KUBOTHBIX. [losiBlIeHMe, pacuBeT u
BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak OTpaxxeHHe 3BOMIONUU. OCHOBHBIE CUCTEMATHUUYECKHE
IPYIIIbI OPTraHU3MOB.

OBoronus 4eaoBeka. AHTPOIONOIrUs Kak Hayka. PasBuTue mpeacTaBiieHUN O MPOUCXOXKACHUU
yesnoBeka. MeTonbl u3ydeHHs aHTpororeHe3a. (CXoAcTBa W pa3jvyMsl YEJIOBEKA U KUBOTHBIX.
CucremaTHueckoe MoJI0KEHUE YeI0BeKa.

JBmxymiue cuibl ((hakTopsl) aHTpororenesa. HacneacTBeHHass N3MEHUYHMBOCTh U €CTECTBEHHBIM
ot6op. OO1IecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYAa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaIUM U BETBU HBOJIOLNU YEJIOBEKA: aBCTPATIONUTEKH, YenoBek ymenbii, Yenosek
npsaMoxoaamui, Yenosek HeanaepraabCkuii, YenoBek pazymHblil. Haxonkum MCKOMaeMbIX OCTATKOB,
BpeMs CYILIECTBOBaHMsI, 001aCTh pacpOCTpaHEHUs, 00BEM FOJIOBHOTO MO3ra, 00pa3 KHU3HH, OPYIHSL.

Uenoseueckne pacbl. OCHOBHBIE OOJBIIME pachkl: €BPOINEOWIHAsT (€BpasHiicKas), HErpo-
aBCTpaJOuIHas (9xBaTOpHANbHAS), MOHTOJIOUIHAs (a3maTcko-aMepHKaHCKas). YepThl
MPUCIIOCOOJICHHOCTH MPECTaBUTENEH YEIOBEUYECKHX pac K YCJIOBHSM CyllecTBOBaHMs. EQMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumep, I'. Opu, Y. /{apsus.

Tabmuubr u cxemsl: «Bo3HukHOBeHWe COMHEYHOW CHUCTEMBI», «Pa3BUTHE OpPraHUYECKOTO
Mupay, «PacturenbHas KieTkay, «KuBoTtHas kieTka», «lIpokapuoruueckas kietka», «CoBpeMeHHast
CUCTeMa OpraHudyeckoro wmupa», «CpaBHEHHE aHATOMHUYECKHX UYEpT CTPOEHHUS YeJIoBeKa U
YeJIOBEKOOOPa3HbIX 00e3bsiH», «OCHOBHbIE MeCTa MAJEOHTOJIOTUYECKHX HAaXOJOK IPEIKOB
COBPEMEHHOTO YeJIOBEKay», «J[peBHeilmme moan», «/pesuue noan», «l[lepBbie COBpEeMEHHBIE JTIOAN»,
«YenoBedeckue pacsl».

O6opynoBanne: wmymsku — «[Ipoucxoxaenue  demoBeka»  (OIOCTBI  aBCTPAJIOTIUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHBbOHIIA), CICMKH WIH H300paKeHUs KaMEHHBIX OpyIui
MEePBOOBITHOTO YeJOBeKa (KaMHHU-YOIIEphl, pyOmia, ckpebiia), TEOXpPOHOJOTHYEecKas TabiuIa,
KoJuieKUUs «@OpMbI COXPaHHOCTH UCKOMAEMBbIX dKUBOTHBIX U PACTEHUII.



JlabGopaTopHble U MpaKTHYecKue padoThbl:

[Ipaktuyeckas pabora Ne 1. «/3yueHHe HMCKONAEMBIX OCTaTKOB PAacTeHUl M >KUBOTHBIX B
KOJIIEKIHSIX .

DKCKypcHsi «DBOJIOIUSA OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WIH
KpaeBeIueCKHil My3eit).

Tema 3. OpranusmMsl U OKpy:KalwIlas cpeaa.

DOKosorusl Kak Hayka. 3aJaud M pas3ziesbl SKOJIOTHU. MeToabl SKOJIOTMYECKUX HCCIIEAOBAaHUM.
DKOJI0rM4e€CKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPIraHU3MOB: BOJIHAS, Ha3eMHO-BO3/1yIlIHas, HIOYBEHHAs,
BHYTPHOPraHU3MEHHasI.

Okonorudeckne (dakropel. Kiaccupukamus sKxomorudeckux  (akTopoB: aOMOTHUYECKHE,
OMOTHYECKHE U aHTPOIIOreHHbIE. J[efiCTBHE HKOJIOTHYECKUX (PAKTOPOB Ha OPraHU3MBI.

AbuoTtnueckue (GakTOphl: CBET, TEMIIEpaTypa, BIaxHOCTh. Doronepuoausm. [Ipucrnocodbnenus
OpPraHu3MOB K JIefiCTBHIO aOHOTHYECKHX (aKTOPOB. bruogornueckue puTMsl.

buotuueckue QaxTopbl. Bunbl OMOTHYECKMX B3aWMOJCHCTBUN: KOHKYPEHIMS, XHITHHYECTBO,
cumbuo3 u ero opmel. Ilapasutusm, koomepanusi, MyTyaJln3M, KOMMEHCAINU3M (KBapTHPAHCTBO,
HaXJICOHMYECTBO). AMEHCaIW3M, HeUTpanu3M. 3HauYeHHUE OHOTUYECKMX B3aUMOJCHCTBUN IS
CYIIECTBOBAHUS OPIaHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE  XapakTEepUCTUKU  nonyiasuuu. OCHOBHbIE — IOKa3aTeNnu  MONYJSLUU:
YHUCIEHHOCTb, IUNIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpanus. JIMHaMUKa YUCIEHHOCTH
MOMYJISIUK U €€ PeryJssiusl.

JdeMmoHcTpanum:

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

Tabmuuel u cxemsl: kapta «lIpuponnsie 30HbI 3emian», «Cpeibl OOMTAaHUS OpPraHU3MOBY,
«Doroneproan3my», «llomymsanuny, «3aKOHOMEPHOCTH POCTa YHCICHHOCTH MOIYJSIUN UH(PY30pUH-
Tydenbkn», «[lumesbie nenu».

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JIaGoparopnast pabora Ne 3. «Mopdoaoruueckue OCOOCHHOCTH PACTEHMM W3 Pa3HbIX MeECT
OOUTaHUSDY.

JIaGoparopHas pabota Ne 4. «BnusiHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktrueckas padota Ne 2. «I1oACU€T MIOTHOCTH MOMYJIALMN pa3HBIX BUOB PACTCHUIN.

Tema 4. CoobmecTBa M IKOJTOTHYECCKHE CHCTEMBI.

Coo0bmiecTBO opraHu3mMoB — OuoreHo3. CTpyKTypbl OMOILIEHO3a: BUIOBas, MPOCTPAHCTBEHHAs,
Tpoduueckas (nuuiesas). Bunpl-noMmuHanTsl. CBsi3u B OHOLIEHO3E.

Okosnorudeckue cucreMsl (dkocucrembl). [lonsitue 00 »5kocucremMe U OHMOTEOIEHO3E.
QDYHKIMOHAIBHBIE KOMIIOHEHTBI SKOCHUCTEMBI: NPOAYLEHThI, KOHCYMEHTHI, peayleHTsl. Kpyrosopor
BELIECTB U MOTOK dHEPruu B 3kocucreMe. Tpoduueckue (MUILEBbIE) YPOBHU 3KOocHcTeMBbI. [lumeBsie
nenu M cetd. OCHOBHBIE II0OKa3aTeNd 3KOCHUCTEMBL: Ouomacca, NPOIYKIMS. OKOJIOTHYECKUE
NUpaMHUIbl: TPOAYKLIMH, YHCIEHHOCTH, Ouomacchl. (CBoilcTBa 3KOCHCTEM: YCTOWYMBOCTb,
camoperysnus, pazsurue. CyKuieccus.

[Ipuponnble PKOCHCTEMBI. OKOCHUCTEMBI 038p U peK. OKOocUCTeMa XBOWHOTO WM
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE JKOCUCTEMBI. ATpo3KocHCTeMBl. YpOoskocucTeMbl. buonornyeckoe u
X03SICTBEHHOE 3HAUYEHHE arpO’KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak ¢dakTop YCTOWYMBOCTH HKocucTteM. CoxpaHeHHE OHOJOTHYECKOTO
pa3Ho0Opa3us Ha 3emiie.

VYuenne B. 1. Bepuaackoro o Ouocdepe. I'panuiisl, coctaB u cTpykrypa 6mochepst. XKusoe
BemiecTBO U ero ¢pyHkuuu. OcobeHHOCTH OMocdepbl Kak Irio0anbHOM sKocucTeMbl. JlMHaMuueckoe
paBHOBecHe U oOpaTHas CBsI3b B buocdepe.

KpyroBopoTsl BemecTB M OHOT€OXMMHUYECKHE LUKJIBI DJEMEHTOB (yriiepojaa, as3ora).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouocdepe 3emmn. AHTPONOTeHHBIE U3MEHEHUs B Ouocdepe. [nmodanbHbIe
AKOJIOTMUYECKHE TPOOIIEMBI.
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CocyecTBoBaHue npupoabl U dyenosedectBa. CoxpaHeHue OMOpa3HOOOpa3Hsl Kak OCHOBa
ycroitunBoctu O6uocheprl. OCHOBa pPAalMOHATIBHOTO YIPABICHHUS TNPHPOTHBIMU pPEeCcypcaMd U UX
ucnosib3oBaHue. JlocTrkeHs: OMOJI0THU U OXpaHa IPUPOIBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. N1. Bepnaackuii.

Tabmuupr n cxemsl: «lIumeBbie nenu», «buoueHo3: cocraB u cTpykTypa», «llpupoansie
cooOuiecTBay, «llenu nuranusy, «Kkojaoruueckas nupamuiay, «buocdepa u yenosek», «Ikocucrema
LIMPOKOJINCTBEHHOIO JiEca», «IKOCUCTEMA XBOMHOIO Jeca», «buoueHo3 Bonoéma», «ArpoleHO3»,
«[IpumepHBIE aHTPOIIOTCHHBIE BO3JCUCTBUSA Ha NPUPOLY», «BakHelIne MCTOYHUKU 3arps3HEHUs
BO3JyXa M TpPYHTOBBIX Boa», «llouBa — BaxHelmass cocTaBisoias Ouocdeprl», «DakTOpbI
nerpaganuu 1nouBy, «llapHukoBeiid 3¢ dexT», «DaKkTophl paAMOaKTUBHOIO 3arps3HEHUsT OHOCheph»,
«Obmas crpykrypa Ouochepr», «Pacrnpoctpanenune >xu3HH B Omochepe», «O30HOBBIA 3KpaH
o6uocdeps», «Kpyrosoport yriepona B 6uochepe», «kKpyroBopot azora B Ipupoae».

Oo6opynoBanue: Mojenb-anIUIMKaIUS « TUMUYHBIE OMOIICHO3BI», repbapuii «PacTtutenbHbIe
cooOmiecTBay, Kojutekuuu «bruoneno3y, «Bpeantenn BaXKHEHIINX CEIbCKOXO3IHCTBEHHBIX KYIbTYDY,
repOapuy U KOJUIEKLIMU PACTEHUH U KUBOTHBIX, IPUHAUIEKAIUE K Pa3HBIM HKOJOTHUYECKUM IpyIIam
onHoro Buzaa, Kpacnas kuura Poccuiickoit @enepanuu, n300pakeHUsI OXpPAHIEMbIX BUJIOB PACTEHUN U
KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATHBI

OCBOEHUA TPOI'PAMMBI 11O BUOJIOTI'NA
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS y4eOHOro mpeameTa «buonorusy oTpakatloT TOTOBHOCTh U
CTIIOCOOHOCTH 00YYAIOIINXCSl PYKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UINEH TMYHOCTH,
CHUCTEMOHN IICHHOCTHBIX OpHUEHTAlM, MO3UTHBHBIX BHYTPEHHHX YOEXKICHUN, COOTBETCTBYIOIIMX
TPaJULIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBA, PACUIMPEHHE KU3HEHHOIO OIbITa M OIbITa
NEATEIBbHOCTH B IPOLIECCE peaM3aliyd OCHOBHBIX HAIIPABICHUN BOCIIMTATEIBHON NEATEIbHOCTH, B
TOM YHCJIE B YACTHU:
1) rpakIaHCcKOro BOCHMTAHMSA:

c(OPMUPOBAHHOCTh T'PAXKIAHCKON MO3UIUU 00YYarOLIErocss Kak akTUBHOI'O U OTBETCTBEHHOI'O
YjieHa POCCUICKOro 00IecTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESTENbHOCTH NpPU CO3JaHMM Y4YeOHBIX IMPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENIbHbIX 33]1a4, BHIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMpPEAEATh COOCTBEHHYIO MO3MIHUIO 10 OTHOIICHUIO K SBJICHHUSIM COBPEMEHHOU
’KMU3HU U O0BICHSTE €€;

YMEHHE YYUTHIBATH B CBOUX JEHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aWMOJEHUCTBUS
JOJeH ¢ pa3HbIMU YOEXKICHUSIMH, KYIbTYPHBIMU [IEHHOCTSIMU M COL[UAJIBHBIM TOJI0KEHHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IMPOIECCE COBMECTHOTO BBINOJHEHUS  Yy4EOHBIX,
ITO3HABATENIBHBIX M HCCIEA0BATENBCKUX 33/1a4, YBAXKUTEIBHOIO OTHOIIEHUS K MHEHHIO OIITOHEHTOB
pu 00CYXJIEHUH CIIOPHBIX BOIIPOCOB OMOJIIOTHYECKOTO CO/IEPKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON EATEIbHOCTH;
2) NaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUUCKOM TPaXTAHCKOW HMJICHTHUYHOCTH, MAaTPUOTHU3MA, YBAXKEHUA K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tiepes] PoMHOM, ropoCTH 3a CBOM Kpaii, cBO0 Poauny,
CBOH S13BIK U KYJBTYPY, IIPOLUIOE U HACTOSIIEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIECHHE K IPUPOJHOMY HACIECIHI0 M IMaMATHUKAM IPHUPOABI, JTOCTHKEHUSIM
Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;
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CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHHWE U pPa3BUTHE OMOJIOTHH,
MMOHMMAHUS 3HAYCHHS OMOJIOTUHU B MO3HAHUU 3aKOHOB MIPUPOJIBI, B )KU3HH YEIIOBEKA M COBPEMEHHOTO
00II1eCTBA;

uaeitHas yoexkIEHHOCTh, TOTOBHOCTh K CIYXeHHIO U 3ammre OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOIa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO ITOBEACHHSI,

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPHUEHTUPYACh Ha
MOpPAJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOSHHE YCTOWYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJHUTENSAM, CO3JaHMI0 CEMbU HA OCHOBE OCO3HAHHOI'O
MPUHATUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOILICHHUIA;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BHUJAX MCKYCCTBA, CTPEMJICHUE IMPOSBIATH KauecTBa
TBOPUYECKOMN JIMYHOCTH;

5) ¢usnueckoro BocHUTAHHMS, (OPMHUPOBAHMS KYJIbTYPbI 3A0POBbS H 3MOIHOHAJIBLHOIO
Os1aromostyums:

MOHMMAaHWE W peanu3alus 3A0poBOro M OezomacHoro oOpas3a KU3HHM (3I0pOBOE MHUTAHUE,
COOJIFOJICHHE TUTHCHUYECKUX TIPAaBWJI W HOPM, COaTaHCHPOBAHHBIA PEKHUM 3aHATHH W OT/ABIXA,
perynspHas (pu3HuUecKas aKTUBHOCTB), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICHXHYECKOMY 370POBBIO;

MMOHMMAaHHUE [[EHHOCTU MPaBUJI UHAMBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro MOBEACHUS B
CUTYaIHIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAaHWE TIOCJIEICTBUA U HENPUSATUS BPEIHBIX TMPUBBIUEK (YIMOTPEOICHUS] aJIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TpyA0BOro BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE [IEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K AKTHUBHOM JE€ATEIbHOCTH TEXHOJOTMYECKOM M COLMAIbHOM HaIlpaBIE€HHOCTH,
CIIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATh U CAMOCTOSITEIIbHO BBITIOJIHSITH TAKYIO JICSITEIIBHOCTD;

UHTEpEeC K pas3Iu4HbIM cdepaM MpodeccHoHaNbHON NeATelbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOP OyayIiei mpodeccun u peaaTu30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO Ha IPOTSHKEHUU BCEH )KU3HU;
7) 3K0JI0OTMYECKOT0 BOCIIMTAHMS:

SKOJIOTHYECKH IIeJIecCO00pa3HOe OTHOIIEHHWE K TMPUPOJE KaK HMCTOYHHMKY J>KM3HH Ha 3emIe,
OCHOBE €€ CYIIIECTBOBaHMUS,

MOBBIIIIEHUE YPOBHA OSKOJOTMYECKOHW KyIbTYpbl: MPUOOpPETEHHE OMbITa IUIAHWPOBAHUS
MTOCTYIIKOB M OLICHKH WX BO3MOXKHBIX TTOCIICJICTBUN JIJISI OKPYXKAIOLIEH CPEJIbl;

OCO3HaHUe TTI00aTBHOr0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTeil UX pelIeHHs;

CIIOCOOHOCTh HCTIONB30BaTh MPHOOpETaeMbIe MPU M3YYCHHH OWOJIOTHH 3HAHUS M YMEHUS TPH
pelieHnr TMpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM MPHUPOIONOIB30BaHUEM (COOIOIEHHE TPABUII
MOBEJICHUSI B TIPUPOJIC, HAMPABICHHBIX HAa COXpPAaHEHHWE PABHOBECHUS B IKOCHUCTEMAaX, OXPaHY BHUJIOB,
sKocHCTeM, Orochepsl);

AKTUBHOE HEMPUSITUE ACHCTBHI, MPUHOCIIIMX BPE OKPYKAIOIIEH MPUPOJHON Cpele, YMEHHE
MIPOTHO3UPOBATh HEOIATONMPUSTHBIE JKOJOTUYECKHE TMOCIEICTBUS MPEANPUHUMACMBIX JIEHCTBUN U
MpeA0TBpaIIaTh UX;

HaJU4Yhe Pa3BUTOrO0 JKOJOTMYECKOTO MBIIUICHHS, HKOJIOTHYECKON KYJIbTYpbI, OIbITA
NEeSTETFHOCTH YKOJIOTHYECKON HANPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCSI UMHU B TI0O3HABATEILHOM,
KOMMYHUKATUBHOM M COLIMAJIbHOM MPAKTUKE, TOTOBHOCTU K YYACTHIO B MPAKTUYECKOU JEATEIbHOCTH
9KOJIOTMYECKOI HaNpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:
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C(OPMHUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAYK{ U OOIECTBEHHOM NMPaKTHUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIBTYpbl KaK CpEICTBAa B3aUMOJACUCTBUSA
MEXy JIFOJIbMU U IIO3HAHMS MUPA;

NOHMMaHue crneuuuku OUOJIOTMM KaKk HayKd, OCO3HaHHs e€ poinu B (opMupoBaHHH
palMOHAIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/JaHUH LIEJIOCTHOIO MPEJCTABICHUS 00 OKPY)KaIOLIEM MHUpe
KaK O €IUHCTBE NPUPOIBI, YEIOBEKAa M OOIIecTBa, B MO3HAHUM IMPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHny IpoodIeM COXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOexIEHHOCTh B 3HAUMMOCTH OMOJIOTHH U1 COBPEMEHHOM LIMBUIM3ALMU: 00ecrieueHs] HOBOTO
YPOBHSI Pa3BUTUS MEAWLUHBI, CO3JAaHHE TIEPCIEKTUBHBIX OMOTEXHOJOTUH, CIOCOOHBIX peIIaTh
pecypcHble MpoOieMbl pa3BUTHs 4YeJOBEYECTBA, IOMCKa IyTedl BbIXOAA U3 IJI00AJIBHBIX
9KOJIOTMUECKUX Ipo0ieM U obecrneueHus Iepexofa K yCTOMYMBOMY pPa3BUTHUIO, PALMOHAIBLHOMY
UCIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B IOJIyYCHHH OWOJOTHYECKUX 3HAHMWA B IENAX IOBBILIECHUS OOIIei
KyJIBTYpbl, €CTECTBEHHO-Hay4yHOW TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKLHOHAJIbHON
IPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil pu U3y4yeHU OUOJIOTUH;

[IOHUMAaHUE CYIIHOCTH METOJOB II03HAHHUSA, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIOJIb30BaTh MOJIy4aeMble 3HAHUS IS aHAJIN3a U OOBSICHEHUS SBJICHUI OKPY/KAIOIETo
MHUpa M IPOUCXOIAIIUX B HEM M3MEHEHHUH, YMEHHE JielaTh 00OOCHOBAaHHBIC 3aKJIIOUEHHs] HA OCHOBE
Hay4yHBIX ()aKTOB M UMEIOIMXCS IaHHBIX C LIEJIBIO MTOJIy4YEHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSATENBHO UCIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS AJIS peIlieHUs podJieM B
peaJIbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE LIEHHOCTH HAay4YHOM JEeATEJBHOCTH, T'OTOBHOCTb OCYHIECTBIIATH INPOEKTHYIO U
HCCJIEIOBATENbCKYIO ACSITENIbHOCTh UHIUBUYaIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTB K HEIIPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO, K AaKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHUH 10 OMOJOTHU B COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

IMo3naBaTebHBIE YHUBeEPCAJbHbIE YUeOHbIE AeiCTBUS
ba3oBble JJornueckue AeMcTBUA:

CaMOCTOATENbHO  (popMyTUpoBaTh U aKTyaJIU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIB30BATh HpI/I OCBOCHHNU 3HaHI/II\/'I HpI/IéMLI JIOTUYCCKOT'O MBIIIJICHUS (aHaJ'II/I?,a, CHHTE34a,
CpaBHEHHUs, Kiaccudukaiyu, o00O0IIeH ), paCKpPhIBATh CMBICT OMOJOTHYECKUX TMOHATUH (BBLAETSATH
UX XapaKTepHbIe MPU3HAKU, YCTaHABINBATh CBSI3U C IPYTUMU MOHSATUSAMU);

ONPEACIIATE LENU AEATEIIbHOCTH, 3a7aBasl MapaMeTpbl U KPUTEPUHU UX JTOCTHKEHUS, COOTHOCUTh
p€3YJ'II>TaTI>I ACATCIIBHOCTHU C IIOCTABJICHHBIMU I CIISAMU,

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl O0bsICHEHUS (DAKTOB U SIBJICHHI KUBOU MPUPOIBL;

CTpOI/ITB JIOTHYCCKUC paccymneHI/m (I/IHILYKTI/IBHI)IC, )IGI[YKTI/IBHI)IG, 110 aHaJ'IOFI/H/I), BBISIBJISATH
3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (HOPMYIHpPOBATH BBHIBOJBI U
3aKJITIOUCHUS;

MPUMEHATh CXEMHO-MOJIEJIBHBIE CpEICTBA Ul IPEICTABIEHUS CYLIECTBEHHBIX CBS3EH U
OTHONIICHUH B H3y4aeMbIX OHMOJOTHMYECKHX OOBEKTaX, a TakKe MPOTUBOPEUYHIl pPAa3HOrO poja,
BBISABJICHHBIX B paSJ'II/I'-IHI)IX I/IH(l)OpMaI_H/IOHHBIX HNCTOYHHUKAX,

pa3pabarhiBaTh IUIAH PENICHUS MPOOIEMBbI ¢ YIETOM aHaIM3a WMEIOLIUXCS MAaTepPHAIBHBIX H
HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENAM,
OIICHUBATH pI/ICKI/I IIOCIICACT BUU JACATCIIbHOCTH,

KOOPIWHUPOBATh U  BBHIMOJHATH pabOTy B YCIOBHUSX PEATHHOTO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIIEHUE MPU PEUICHUH KU3HEHHBIX TTPOOIIEeM.

Bba3oBble ucciaenopareabcKue AeiicTBHSA:
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BJIaIETh HABbIKAMHU Yy4eOHO-HCCIIEAOBATEIbCKON M MPOEKTHOM JeATEeIbHOCTH, HaBBIKAMU
paspemieHuss TpoOieM, CIIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOATENBHOMY IIOMCKY METO/I0B
pelIeHrs MPaKTUYECKHX 3aj1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHNUS;

HCIOJIb30BaTh PA3JIMYHbIE BUJbBl JACATEIBHOCTH [0 IIOJIYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEpIIPETAINH, TPEOOPa30BaAHUIO U IPUMEHEHHIO B YUEOHBIX CUTYAIIUSIX, B TOM YHCJE MPU CO3AaHUU
Y4eOHBIX U COIMATIbHBIX ITPOEKTOB;

¢dbopMUpOBaTh HAy4YHBIH THIT MBIIUICHUS, BIAJE€Th HAYYHOH TEPMHHOJOTHEH, KIIOYEBBIMU
MOHATUSIMH U METOJAMU;

CTaBUTh M (OpPMYNIHpPOBaTH COOCTBEHHBIE 3aJayd B O0pa30BaTEIbHOW JESATENBHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBJISATH IPHUMHHO-CIICICTBEHHBIE CBS3U M aKTyaIM3UpPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€
pellleHrs, HaXOAUTh apryMEHTHI JJIs J0Ka3aTelbCTBA CBOUX YTBEP)KIEHUH, 3a/JaBaTh MapamMeTphl U
KPUTEPHH PELICHHUS;

aHAJIM3UPOBATh MOJYUYCHHBIE B XOJI€ PELICHUS 3a7aud pPe3yJbTaThl, KpUTHUECKH OLEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBAThH MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATh LEJICHANPABICHHBII IOMCK IIEpEHOCa CpPEeACTB M CHOCOOOB JEHCTBUS B
npodeccuoHaNbHYIO Cpeny;

YMETb IEPEHOCUTH 3HAHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAESITEIbHOCTH;

yMEeTb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00JacTei;

BBIJIBUTATh HOBBIEC UJCH, TIPEAJIaraTh OPUTHHAIBHBIC TOAX0/IbI M PEIICHHS, CTABUTH IPOOIEMBI 1
3aJ1a4u, JOMYCKAIOIIUE albTEePHATUBHBIE PEIICHHUS.

Pa6ora ¢ undopmanmueii:

OpPUEHTUPOBATHCS B PA3IMUHBIX UCTOUYHUKAX WH(pOpMAIUU (TEKCTE Yy4eOHOro Mocoousi, Hay4HO-
MOMYJISIPHOM JTUTepaType, OMOIOTHYECKHUX CIIOBAPSAX M CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX,
B MHTepHeTe), aHaTM3upoBaTh HHPOPMAIIHIO PA3IMYHBIX BUAOB U (GOPM MPEACTaBICHUS, KPUTHUECKU
OLIEHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3ampockl W TPUMEHATH pa3lIUYHBIE METOJbI MpPU TOHCKE U OTOOpe
OmoIoruYecKoi nHGOpMaIuU, HEOOXOIMMOM JIJIS BBIITOJIHCHUS yUeOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT  HCHOJB30BAHUSA  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEPIIEHCTBOBATh KYJIBTYPY aKTUBHOTO UCTIOIB30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMalbHYIO  (opMy  mpejncTaBieHUs  OHMOJIOTHYECKOM
nHpopmanuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOIUIbI, PUCYHKH U IPYTroe);

UCTOJb30BaTh HAYYHbIM S3bIK B KayecTBE CpeACTBa IpH paboTe ¢ OUOJOTHYECKOM
uHpoOpManKel: MPUMEHITh XHWMHUYECKHe, (U3NYeCKHe M MaTeMaTW4ecKHe 3HAaKW W CHMBOIIBL,
dopmynbl, aOOpeBHaTypy, HOMEHKIATypy, HCIOJIb30BaTh M  INPeoOpa3oBbIBaTH  3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJIATHOCTH;

BJIaJIeTh HAaBbIKAMM PacllO3HaBaHMs U 3alUThl UH(GOpMAIMK, HHPOPMALMOHHONW 0€30MacHOCTH
JUYHOCTH.

KoMMyHUKaTHBHBIE YHUBEpPCcATbHbIE YUeOHbIE T1eiiCTBHSA
O60menue:

OcyHIeCTBJ'ISITI) KOMMYHI/IKaI_[I/II/I BO BCECX C(l)ean JKHN3HU, aKTUBHO yqaCTBOBaTB B OIUaJIOTS UIIN
JTUCKYCCUU TIO CYIIECTBY OOCYXJIaeMOl TeMbl (YMEHHUE 3a/laBaTh BOIMPOCHI, BHICKA3HIBATH CYXKIECHUS
OTHOCUTCIBbHO BBIIIOJITHCHUS npejmaraeMof/'I 3aJa4u, y‘II/ITBIBaTB I/IHTepeCI)I U COrJIaCOBAHHOCTH
MO3UIUH IPYTUX YUaCTHUKOB AMANIOTA WIIN JUCKYCCHN);

pacro3HaBaTh HeBepOadbHBIC CpEJCTBa OOIICHUS, IMOHMMATh 3HAYCHHE COIMAILHBIX 3HAKOB,
MPENNOChIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CHTYalllii, yMETh CMsrdaTh KOH(MDIUKTHI U BECTH
MIEPETOBOPHL;

BIIQJIETh Pa3IMYHBIMHU Crioco0aMu OOIIEHUS U B3aUMOJACHUCTBUS, MOHUMATh HAMEPEHUS APYTUX
JOJEH, TMpOSIBIATh YBaXHUTEIbHOE OTHOLIEHHME K CcoOecelHMKY U B KOpPpeKTHoW dopme
(bopMynHUpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUIHO U3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOb30BAHUEM SI3BIKOBBIX CPEJICTB.
CoBMecTHAA AeSITEILHOCTD:
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MOHMUMATh W WCIIOJIB30BAaTh MNPEUMYIIECTBA KOMAaHIHOM ¥ WHIMBHIYaJbHOH pPabOTHI HpU
pereHn OMOIOTHYECKOM MpoOIeMbl, 000CHOBBIBATh HEOOXOJUMOCTh IPUMEHEHUS TPYIIIOBBIX (HOpM
B3aUMOJICHCTBUS TIPHU PEIICHUN YIeOHOH 3a/1a4H;

BBIOMPATh TEMAaTHUKy M METOJbl COBMECTHBIX NEHCTBUH C y4€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)KJJOr0 WieHa KOJUIEKTUBA;

MPUHUMATD LIEJH COBMECTHOM JIEATENBHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH JICHCTBUSA 110
e€¢ JDOCTIIKEHHUIO: COCTAaBIIAThH IUIAH ACHCTBHUH, paclpeAessTh POJIU ¢ y4ETOM MHEHUIH YYaCTHUKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOW PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIaJa M KaXJOTO YYaCTHHKA KOMaHJbI B OOMIMH pe3yNbTar IO
pa3pabOTaHHBIM KPUTEPUSIM;

npeularaTb HOBBIE IPOEKTHI, OIIEHWBAaTh HWJECH C TMO3UIHMHU HOBU3HBI, OPUTHHAIBLHOCTH,
NPaKTHYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETHUECKOE MOBEACHUE B PA3IMYHBIX CUTYaLUSX, MPOSBISATH
TBOPYECTBO U BOOOpaKEHHUE, OBITH MHUIIATUBHBIM.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Camoopranuzanmusi:

HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JIUISl BBISIBICHUS MPOOJIEM U UX PELICHUS B )KU3HEHHBIX U
Y4eOHBIX CUTYalHsAX;

BBIOMpATh HAa OCHOBE OHMOJOTMYECKHX 3HAHWUN 1IEJeBble U CMBICIOBBIE YCTAHOBKHM B CBOHUX
JEUCTBUAX M TIOCTYNKAaX II0 OTHOLICHWIO K JKUBOM NPHUPOJE, CBOEMY 3JI0POBBI0 M 30POBBIO
OKPYKAIOIINX;

CaMOCTOSITENTHO OCYIIECTBIISTH MO3HABATEIBHYIO IESITEIbHOCTD, BBISABISATH MPOOIEMBI, CTABUTh
1 (hopMyIHupoBaTh COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON ACSITENFHOCTU U )KU3HEHHBIX CUTYAILIUSX;

CaMOCTOSITEJIbHO COCTABJISITh IJIaH PEUIeHHs] NMPOoOJeMbl C YYETOM HUMEIOUIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIOUTEHHII;

JlaBaTh OIEHKY HOBBIM CHUTYAIUsIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JeTaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO HIMPOKOM SpYAMIIMM B Pa3HbIX 00JaCTAX
3HAHUU, TOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb!

JaBaTh OLIEHKY HOBBIM CHUTYallusiM, BHOCHUTb KOPPEKTHUBBl B JESITEIbHOCTb, OIIEHHUBATH
COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIIa/IETh HABBIKAMU IMO3HABATEIbHOW pedieKCMH KaK OCO3HAHMsSI COBEPIIAEMBbIX JCUCTBUN U
MBICIUTENBHBIX MPOILIECCOB, UX PE3YJIbTATOB W OCHOBAHUMU, UCHOJIb30BaTh MPUEMBI pediieKcuu ass
OLICHKH CUTYyalluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS 110 HX CHIDKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX MPH aHAIHU3E Pe3yIbTaTOB AEITEIbHOCTH;

IMpunsTHe cedst M APYrux

MPUHUMATD ce0sl, MOHMMAas CBOU HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U QpTYMEHTHI IPYTHX TIPH aHAIH3E PE3YJIbTaTOB JCITCIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIUH IPYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorusy» ¢ 10 knacce OTpaxaroT:

cOpPMUPOBAHHOCTh 3HAHUW O MecT€ M pPOJM OHOJOTMM B CHUCTEME HAy4YHOrO 3HAHUS
€CTeCTBEHHbIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPAa U
HAay4YHOTO MHUPOBO33PEHHUS, O BKIIAJIE POCCUHCKUX U 3apyOeXHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
6uosiornu, PyHKIIMOHAIBHOW I'PaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEp>KaHUE OHOJIOTMYECKMX TEPMHMHOB M TIOHATUM: JKU3Hb, KIIETKa,
opranusM, Merabonu3M (OOMEeH BeUIeCTB M IPEBpallleHHE >HEPruu), TOMEocTas (caMoperylsnus),
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YpOBHEBasi OpraHU3aINs )KUBBIX CUCTEM, CAMOBOCIIPOU3BECHNE (PEIPOIYKIIHS), HACICICTBEHHOCTD,
W3MEHUYUBOCTbH, POCT U PA3BUTHUE;

YMEHHE U3JIaraTh OHWOJIOTMYECKHEe Teopuu (KJIEeTOYHas, XPOMOCOMHAs, MYTallMOHHas,
[EHTpaJIbHAs JIOTMa MOJEKYyJIsipHOU Ouonoruwn), 3akoHsl (I. Mengens, T. Moprana, H. 1. BaBunosa)
u ydeHus (0 IEHTpax MHOrooOpas3usi M NMPOUCXOXKICHUS KyIbTypHbIX pacteHuii H. V. Basuiosa),
OTIPECIISATH TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHUE BIIQJIETh METOJJaMH HAYYHOTO TIO3HAHUSI B OMOJIOTUU: HAOIIOJICHUE U OMUCAHUE KUBBIX
CHCTEM, TMPOLECCOB W SBJICHUN, OpraHu3alys W MPOBEACHUE OHOJIIOTHYECKOTO 3KCIEPHMEHTA,
BBIJIBUKCHUE THIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXIY HCCICIyeMbIMH BEIIMYMHAMU, OOBSICHCHHE
MOJTYYCHHBIX PE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX NMOHATUH, TEOPUH M 3aKOHOB, YMEHHE JIEJIaTh
BBIBOJIbl HA OCHOBAHMHU MOJTYYECHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIICCTBEHHBIC NPU3HAKH BHPYCOB, KJIETOK IPOKAPHOT U DYKAPHOT,
OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHA BEIIECTB M
NpeBpalleHusi dHEPTUU B KJIETKe, (POTOCHMHTE3a, IUIACTUYECKOrO M JHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIUIOJOTBOPEHHS, Pa3MHOXKCHUSA, HWHAWBUIYAJILHOTO Ppa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE TPHUMEHATh IOJMyYCHHbIE 3HAHUS I OOBSCHEHHS OWOJIOTHUECKUX IIPOLIECCOB H
SIBIICHUM, JUTSI TPUHSATHS TPAKTUYECKUX PEUICHUH B TOBCEAHEBHOM KHM3HH C IICJIBI0 OOCCIICUYCHUS
0€30MaCHOCTH CBOETO 370POBBSI M 3/I0POBBSI OKPYKAIOUIMX JIFOJCH, COONOCHUS HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYXAIOIICH NTPUPOAHON cpene, MOHMMAaHUE HEOOXOJUMOCTH HCIOIb30BaHUS
TOCTIKEHUI COBPEMEHHOM OMOJIOTHY M OMOTEXHOJIOTHH IS PAllMOHAIBHOTO IIPHPOIOTIONIE30BAHMS;

YMEHHUE pelaTh 3JIEMCHTApHbIC TEHETHYCCKHE 331a4l HA MOHO- U JTUTHOPUIHOE CKPEUIMBAHHUE,
CIIETIJICHHOE HACJIEJIOBAaHUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHUS JUIS MPEICKa3aHUs
HACJIEI0BaHMsI TPU3HAKOB Y OPTaHNU3MOB;

YMEHHUE BBITIOJIHATH JIA0OPATOPHBIC U MPAKTUIECKHE PA0OTHI, COOIIOIATH MpaBUiia U padoTe C
y4eOHBIM U JIabopaTOpHBIM 000pyAOBaHUEM;

YMEHHE KPUTUYECKA OLEHUBATh W HMHTEPIPETUPOBATH HMHOOPMAIHIO OHOJIOTHYECKOTO
COJICp KaHUs1, BKIFOUAIONIYIO IICEBIOHAYYHbIC 3HAHUS U3 Pa3IMYHBIX HCTOYHHKOB (CPEICTBa MAaCCOBOM
nHbOpMAaNNY, HAYYHO-TIONYJISIPHBIE MaTE€PUAbl), STHYECKUE aCTIEKThl COBPEMEHHBIX MCCIICTOBAHHUNA B
OHMOJIOTHH, MEUIHE, OMOTEXHOIOTHH;

yMEHHUE C03/1aBaTh COOCTBEHHBIC MMCHbMEHHBIE U YCTHBIE COOOIIEHUS, 0000111asi OMOIOTUYECKYIO
UH(OPMAIINIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCIIOIb30BaTh MOHATHITHBIN anmapaT OUONIOTHH.

[IpenMeTHBIEC pe3yIbTaThl OCBOCHUS yueOHOro mpenmMera «buonorusy ¢ 11 knacce OTpaxaroT:

c(hOpMUPOBAHHOCTh 3HAHUH O MECTE€ M POJM OHOJOTUM B CHUCTEME HAYYHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTeCTBEHHO-HAYYHON KapTHHBI MHpa U
HAay4YHOTO MHPOBO33pPEHHUSA, O BKJIAJl€ POCCHUUCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
ouosorun, GyHKIMOHAIEHON TPaMOTHOCTH YelIOBEKa ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEpkKAaHUE OWOJOTHYECKUX TEPMUHOB U TIOHSTHI: BHJ, MOIYJISIIHS,
reHo(OH1, PBOMIONHUA, ABIXKYIIHE CHIBI ((HaKTOpBI) SBOIIOIUHU, MPUCTOCOOIEHHOCTh OPTaHU3MOB,
BHJ1000pa30BaHME, HKOJOTHYECKUE (DAKTOPBI, HKOCUCTEMA, MPOIYLEHTHI, KOHCYMEHTHI, PEAYLECHTHI,
[[eNU MUTaHUsA, YKOJIOTUYecKas miupaMua, OuoreoeHos, ouocdepa;

yMEHHUE u3JlaraTh OWOJIOTHYEeCKHe Teopuu (dBostonnonHas teopus Y. JlapBuHa, CHHTETHYECKAS
TEOPHS IBOJIIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoapieBoro cxoactsa K. M. bapa, yepenoBanus
TNIaBHBIX HampaBieHuid u myted spomrormu A. H. CesepuoBa, yuenus o Ouocdepe B. N.
BepHuasckoro), onpenensiTe TpaHUIIbl UX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TTO3HAHUS B OMOJIOTHU: HAOIOICHNE U OMHMCAHUE JKUBBIX
CHUCTEM, TIPOIIECCOB U SIBJICHHI, OpraHW3alus W TMPOBEJACHUE OHOJOTHYECKOTO JKCICPUMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBISABICHUE 3aBHCHUMOCTH MEX]Y HCCIEAYEMBIMH BEIUYUHAMH, OOBSICHEHUE
MOJTYYEHHBIX Pe3yJIbTaTOB, UCIIOJIH30BAHHBIX HAYYHBIX TOHSTHI, TEOPUH W 3aKOHOB, YMEHHUE JIelaTh
BBIBOJIbl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICTATh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJOTUYECKHX OOBEKTOB: BHUIOB,
MOMYJISIIIAK, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOT€OlEHO30B M IKOCUCTEM, OCOOEHHOCTH
MPOLIECCOB:  HACJIEJICTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOro OTOOpa, BHJI000pa30BaHMS,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JEUCTBUS JKOJOTHYECKHX (PAKTOPOB Ha OPraHM3MBI, IMEpeHoca
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BEIIECTB U IOTOKA JHEPIMH B SKOCHUCTEMAX, AHTPOIOICHHBIX W3MEHEHMH B JIKOCHUCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BELIECTB U OMOT€OXMMHUYECKUX IIUKIOB B Onocdepe;

yYMEHHE MPHUMEHATh IOJYyYCHHbIE 3HAHUS [UI1 OOBACHEHMs] OMOJIOTMYECKUX HPOLIECCOB U
SABIICHUM, JUISI TPUHATHS MPAKTUYECKUX PEUICHWH B MOBCEAHEBHOM XKM3HMU C IIENBI0 0OECreueHUs
0€30I1aCHOCTH CBOETO 370POBbsl M 3/I0POBbsSI OKPYXKAIOLIMX JIOJCH, COONIOJEHUS HOPM I'PaMOTHOTO
MOBEJCHUS B OKPYXAIOLIEH NPUPOAHON cpene, MOHMMAaHUWE HEOOXOAWMOCTH HCIOJIb30BAHUS
JOCTHKEHUHM COBPEMEHHOM OMOJIOrUH JJIs pallMOHAIIEHOTO IPUPOIOIOIb30BAHHUS;

YMEHHUE pelaTh IEeMEHTapHbIE OMOJOTMUYECKUE 33]aul, COCTABIISTh CXEMBI IIEPEHOCA BELIECTB
Y 3HEPruM B SKOCHCTEMaXx (LeNH NUTaHUs);

YMEHHUE BBIIOJIHATH JIAOOPATOPHBIE U NPAKTUYECKHUE PAOOThI, COOIIOIATh MpaBHila IIpU padboTe ¢
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHUE KPUTUYECKH OLEHMBATb M MHTEPHIPETUPOBATh HHPOPMALUIO OHOJIOTHYECKOTO
CoZIep KaHusl, BKIFOYAIOLIYIO IICEBAOHAYYHbIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CPEACTBAa MAaCCOBOM
uHbOpMalMY, HAyYHO-NIOMYJIAPHBIE MaTepuaibl), paccMaTpuUBaTh IJOOAJIBHBIE HKOJOTHYECKUE
poOIEeMBI COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;
yMEHHE CcO37aBaThb COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000I1as OHOIOrHYECKYIO
nH(POPMAIIHIO U3 HECKOJBKUX UCTOYHUKOB, TPaMOTHO MCIOIH30BATh MOHATHWHBIN anmmapar OHOIOTHH.

TEMATHYECKOE IINTAHUPOBAHMUE

10 KJTACC
Ne KoanyecTBo yacoB JJIeKTPOHHbIE
n/n BCEro | KOHTPOJbL- | MpaKTHYeC (uudposbre)
HaumenoBanue pasjiesion Hble/TpoBepo | Kue/nadopa | 00Opa3oBaTeIbHbIE
YHBICPA0OTHI | TOPHBIE pecypcbl
padoThI
1 | buonorus kak Hayka 2 0.5
2 | JKuBbIe CUCTEMBI U X OPTaHU3aIUs 1
3 | XMMHYECKHI COCTaB U CTPOCHUE 8 1
KJICTKH https://resh.edu.ru/
4 | XKusHenessTeabHOCTh KIIETKH 6 1 http://school-
5 | Pa3MHOXCEHUE W WHAUBUIYAITBHOEC 5 1 collection.edu.ru/
pa3BUTHE OPraHU3MOB S.xmacc
6 | HaciencTBeHHOCTh M H3MEHYHBOCTb 8 15 Yuu.py
OpPTraHU3MOB
7 | Cenexuust opranu3mMoB. OCHOBBI 3
OMOTEXHOJIOTHHI
8 | PesepBHOE BpeMst 1 1
OBIIEE KOJIMYECTBO YACOB I1O 34 2 4
ITPOTPAMME
11 KJIACC
Ne KoJsnvecTBo 4acoB JJIeKTPOHHBbIE
n/n BCEro | KOHTPOJb- | mpaKkTuyec (undpossie)
HanmenoBaHue pa3sjesio Hble/npoBepoY | Kue/1adopa | 00pa3oBaTe/ibHbIE
HBIEPAGOTHI TOPHBIE pecypcsbl
padoThI
1 | DBomroronHas OHOIOTHS 9 1 https://resh.edu.ru/
2 | BO3HMKHOBEHUE U pa3BUTHE )KU3HH Ha 9 1 05 http://school-
3emie ' collection.edu.ru/
3 | Opranu3Msbl U OKpYyXKarolas cpeia 5 1 S.xnacc
4 | Coo01iecTBa U DKOJIOTHUECKHE 9 Yuu.py
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https://resh.edu.ru/
http://school-/
http://school-/
https://resh.edu.ru/
http://school-/
http://school-/

CHUCTEMBI

5 | PesepBHOE BpeMst 2 1
OBUIEE KOJIMYECTBO YACOB I10 34 2 2,5
I[TPOTPAMME
IMOYPOYHOE IIVTIAHUPOBAHUE
10 KJTACC
n/n Tema ypoka KoJsnvecTBO 4acoB Hara
scero S]] sl oy
padoThI padoThI
1 | buosnorus B cucreme HayK 1
2 | MeToibl O3HAHHUS KUBOM ITPUPOIBI. 1 0,5
[TpakTtuyeckas padora Ne 1
«Mcnonp30BaHKMEe PA3TUYHBIX METO/IOB
U U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY
3 buonornueckue cucremsl, NPOLECCHl U UX 1
U3yUYCHHE
4 | Xumuueckuii cocTaB KieTkdu. Boma u 1
MUHEpaJIbHBIC COJIH
5 | benku. CocraB U CTpOCHHE OCIIKOB 1
6 | ®epMeHTB — OMOJIOTHYECKUE 1 05
karanuzaTtopsl. JlabopaTopHas padora
Ne 1 «3ydyeHne KaTaauTHUECKON
AKTUBHOCTH (pepMEeHTOB (Ha IpUMeEpe
aMUJIa3bl WM KaTalasbl)»
7 | Yrnesoasl. JInnuasl 1
8 | HykneunoBsie kuciaoTel. ATD 1
9 | UcTtopus u METOMbI N3YUEHUS KIIETKH. 1
Knerounas reopus
10 | KieTka Kax 1esocTHasI )KUBasi CUCTEMa 1
11 | Crpoenue 5yKapuOTHIECKOH KIICTKH. 1 0,5
JlabopaTopnas padora Ne 2 «M3y4yeHue
CTPOCHHS KJIETOK PACTCHUH, )KUBOTHBIX,
rpuOOB 1 OaKTepHid MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OTHCAHUE»
12 | OGMeH BemecTB Wi METaboIN3M 1
13 | dorocunTe3. XemMocuHTE3 1
14 | DHepreTnueckuii 0OMeH 1 1
ITpoBepounas pabora
15 | XKXusnennsnii muki kiaeTku. [enenne 1 05
KJIeTku. Muto3. Jlaboparopnasi padora
Ne 3 «HaOmronernne MuTo3a B KiIeTKax
KOHYHKA KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIpenapaTax»
16 | buocunre3 O6enka. Peakius MaTpuuHOTO 1
CHHTE3a
17 | Tpancnsanus — OuocuHTE3 OENKa 1
18 | Heknerounble popMBbl )KU3HU — BUPYCHI 1 1
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19

@DopMbl pa3MHOKEHUSI OPTraHU3MOB

20

Meiios

21

O6pazoBaHue 1 pa3BUTHE TOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
JlaGoparopHas padora Ne 4 «/3yuenne
CTPOCHUS IMOJIOBBIX KJIECTOK HAa 'OTOBBIX
MUKpOIpenaparax

0,5

22

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB

23

I'enetnka — HayKa 0 HaCJICACTBEHHOCTH
1 USMCHYHMBOCTHU

24

3aKOHOMEPHOCTH HaCJICIOBAHUS
NpU3HAKOB. MOHOTHOpUAHOE
CKpeIIMBaHHE

25

JluruOpuHoe CKpeIuBaHue. 3aKoH
HE3aBHMCHUMOTI'0 HACJICIOBAHUS IPU3HAKOB

26

CueruieHHOE HACJIeJOBaHUE PU3HAKOB.
JladopaTopnas padora Ne § «3yuenue
pe3ysIbTaTOB MOHOTHOPUIHOTO H
JTUTHOPUTHOTO CKPEITUBAHUS Y
JPO30(QHITBI HA TOTOBBIX
MUKpOIIpEnapaTax»

0,5

27

I'enetuka nona. Hacnengosanue
MPU3HAKOB, CIEIJICHHBIX C IIOJIOM

28

N3menunBocTh. HeHacnencTBenHas
M3MEHYMBOCTh. JIabopaTopHasi padora
Ne 6. Uzydyenne MoaupHUKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHHE
BapHAIlMOHHOTO Psijia U BapUallMOHHOM
KpHBOW»

0,5

29

HacnenctenHas H”3MEHYHBOCTb.
Jladoparopnasi padora Ne 7. «Ananus
MyTalui y 1po30(uisl Ha TOTOBBIX
MUKpOIIpEnapaTax»

0,5

30

I'eneTuka yenoBeka

31

Pesepubliil ypok. O6006111€HIE TIO TEME
«HacnencTBeHHOCTh U U3MEHYUBOCTD
OpPraHu3MOB)

32

Cenexius Kak HayKa M Mpoliecc

33

MeTtobl ¥ JOCTUKEHHUSI CENIEKLIMU
pacTeHUM 1 KUBOTHBIX

34

buorexHonorus kak orpacip
MIPOU3BOJICTBA
ITpoBepouHas paboTa 1o Kypcy

11 KITACC

n/m

Tema ypoka

KoanuyecTBo 4acoB

BCEro

KOHTPOJIbHbIE/
NPOBEPOYHBIE
padoThI

npakTuyeckue/
JabopaTopHbIe
padoThI

Jara
H3y4YeHUs

OBOJIIOLMS U METOJIbI €€ N3YUEHHUSI

Hcropus pa3BUTHA peACTaBICHUN 00
HBOJIIOLIUH

MuxkposBOIIOLMS

HOHYJ'IHI_[I/IH KaK 3JICMCHTAapHas CIMHHIIA

Rl P e

0,5
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BHIa U 3BoIoLMH. JIabopaTopHast
pa6ora Ne 1 «CpaBHEHUE BUJIOB T10
MOP(}OIOTHUECKOMY KPUTEPHIO

JIBroKyIye cuibl (3J1IeMEeHTapHbBIE
(haKTOpBI) IBOTIOLUN

EctecTBeHHbI 0TOOp 1 €ro GopMbI

Pe3ynbratel sBOMIONMH:
IpUCrocOo0JIEHHOCTh OPTaHU3MOB U
BHU1000paszoBanue. JlabopaTopHas
padora Ne 2 «Onucanue
MPUCTIOCOOICHHOCTH OpraHu3Ma u eé
OTHOCHTEJILHOTO XapaKTepay

0,5

HaHpaBJ’IeHI/IH H IIYTHU MAaKPOI3BOJIIOLIUHU

Heob6parumocTtsb 3BOIIONINH

10

HcTopus xu3HU Ha 3emiie U METO/BI €€
U3y4eHUs

11

['MrmoTe3sl MPOUCXOKIACHUS KU3HU Ha
3emiie

12

PazButue xxu3HM Ha 3eMIie 1o 3pam U
nepuoaam

13

OcCHOBHBIE 3TaIlbl 3BOJTIOLUU
PacTUTEIBHOTO U KUBOTHOTO MMPA.
[Tpaktuyeckas padora Ne 1 «M3ydyenune
MCKOIIaEMBbIX OCTAaTKOB PACTEHUI U
JKUBOTHBIX B KOJUICKIIUSAX

0,5

14

CoBpeMeHHasl cucTeMa OPraHUuYecKOro
MHUpa
[TpoBepounas paborta

15

DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE?)

16

JBxyuue cuibl ((hakTopsl)
aHTPOIIOTeHe3a

17

OcCHOBHEBIC cTaauu 5BOJJOIHNH YCJIIOBCKA

18

YenoBeueckue pachbl 1 IPUPOAHBIC
ajgalnTanyuy 4€JI0BCKa

IR

19

PezepsHblil ypok. O600111€HIE 110 TeMe
«Bo3HKHOBEHME 1 Pa3BUTHC ) XU3HU HA
3emie»

20

DKOJIOTUs KaK HayKa

21

Cpenbl 00UTaHUS U SKOJIOTUYECKHE
(dakTopbl

22

AbuoTtnueckue GpaxkTopsl.
JladopaTopuas padora Ne 3.
«Mopdonoruueckue 0COOEHHOCTH
pacTeHMid U3 Pa3HBIX MECT OOUTAHUSY.
JlabopaTopnasi paGora Ne 4. «Bnusinue
CBETa Ha POCT M Pa3BUTHE YEPECHKOB
KoJIeycay

0,5

23

buoTtnueckue paxkTopsl

24

DKOJIOTMYECKUE XAPAKTEPUCTUKHU
nonynsiun. [Ipaktnyeckas padora Ne 2
«[Torcy€T IIOTHOCTHU MOITYISLUN
pa3HbIX BUJOB PaCTECHHI»

0,5

25

Coo0bmiecTBa OpraHu3MoOB — OHOIEHO3
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26

DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI)

27 | OCHOBHBIC TIOKA3aTEIA YIKOCUCTEMBI.
Oxonornueckue nupamuasl. CBoicTBa
skocucteM. Cykueccus

28 | IIpupoaHbIe IKOCHCTEMBI

29 | AHTpOIIOTEHHBIC SKOCHCTEMBI

30 | buochepa — riobanpHas IKOCHCTEMA
3emun

31 | 3aKOHOMEPHOCTH CYIIECTBOBAHHS
o6uocdepsl

32 | YenoseuecTBO B Onochepe 3emiu

33 | CocyiecTBOBaHUE MPUPOJIBI U
4eJI0BEYECTBA

34 | O606wwenne teMsl «Cood1iecTBa U

9KOJIOTHYECKUE CUCTEMBI»
[TpoBepounas paboTa 1Mo Kypcy
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JIMCT KOPPEKTHUPOBKHU Padodell mMporpaMmmMbl

BbuoJorus 10-11 kaaccel

ypoka

Tema ypoka

IMpuuuna
KOPPEKTHPOBKH

Cnoco0
KOPPEKTHPOBKH
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