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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMbl MO OHMOJOTHH TEOPETUYECKYIO OCHOBY JUISl OIpPENEICHUS
HOAX0/M0B K (OPMHUPOBAaHHIO coJepkaHus ydeOHoro mnpeamera «buomorus» cocTaBUiM:
koHuenryanbHeie TosiokeHuss PI'OC COO o B3auMOOOYCIIOBJIEHHOCTH II€JIeH, COJAEpKaHUs,
pe3yibpTaToB 00ydeHHsI M TPeOOBAHUI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOXKEHHUS 00 0OIIHMX
HEeIsIX M TNPUHIMIAX, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSHHUE CHCTEMbI CpeIHEro oOIIero
obpa3oBanus B Poccuiickoit @enepannu, a Takke MOJIOKEHUS O crierupuke Onoioruu, e€ 3HaYeHUN
B MIO3HAHUHM KUBOW IMPUPOJIBI U 0OECIIEUEHUH CYIIECTBOBAHUS ueloBeueckoro odmecrBa. CorinacHo
HA3BAHHBIM TIOJIOXKEHHSIM, OTpECIICHbl OCHOBHBIE (DYHKIIMH TPOrpaMMbI IO OHOJOTHH H €
CTPYKTYypa.

[TporpamMmma mo Owosiornu AaéT MpEACTaBIEHUE O MENsAX, 00 o0Imel crpareruu oOydeHwUs,
BOCIIMTAHUS U Pa3BUTHUsI OOyUaIOLIUXCs cpeAcTBaMH yueOHOro mnpeamera «buonorusy», onpenenser
00sA3aTeNIbHOE NIPEIMETHOE COAEpIKAHUE, €r0 CTPYKTYpPY, PACIpENEICHUE IO pa3jieiaM U TeMaM,
PEKOMEHIyeMYIO MOCJIeI0BATEIbHOCTh U3yUeHHs Y4eOHOTO MaTepuaa ¢ y4€TOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM OO0pa30BaTEbHOIO IIPOLECCA, BO3PACTHBIX OCOOEHHOCTEN
oOyJaronuxcs.

B mporpamMmMe 1o OMOJIOTHH TaK)Ke YYUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM JIMYHOCTHEIM,
METamnpeMETHBIM M MPEAMETHBIM pe3yibTaraM oOydeHus B (OPMHPOBAHMH OCHOBHBIX BHUJOB
y4eOHO-TT03HABATEIBHON  JICATCIIbHOCTH/YIeOHBIX  EHCTBUH  OOYYAIOMIUXCS 1O  OCBOCHUIO
coJiepkaHusl OMOJIOrH4YecKoro oopa3oBaHusl.

B mnporpamme mo Owmomormu (10-11 kiaccel, 0a30BbIi ypOBEHB) peaTM30BaH IMPHHLUI
MIPEEeMCTBEHHOCTH B U3yYEHUH OMOJIOTHH, OJarofaps 4eMmy B HEeil mpocMaTpuBaeTcsl HampaBIeHHOCTh
Ha pa3BUTHE 3HAHWH, CBSI3aHHBIX C (OPMHPOBAHHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
[EHHOCTHBIX OPHEHTALUH JTUYHOCTH, IKOJIOTUYECKOTO MBIIUICHUS, MPEACTaBICHUNH O 310pPOBOM
oOpa3ze X13HM U OepeXHbIM OTHOLIEHHEM K OKpyKarolled npupogHoi cpene. [loatromy Hapsany c
U3y4eHHUEM O0IIeONOIOTUYECKUX TEOPUH, a TAKKe 3HAHUM O CTPOSHUH KUBBIX CCTEM Pa3HOTO PaHra
U CYLUIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HUX IMPOLECCOB B INpOrpamMMe MO OHOJOTUU YIEIEHO
BHHUMaHUE UCTOJIb30BAHUIO MOMyYEHHBIX 3HAHUHN B TIOBCETHEBHOM JKU3HU JUIS PELICHHS MPUKIIAIHBIX
3a7a4, B TOM 4YHcJIe: MNPOPUIAKTUKH HACJIEICTBEHHBIX 3a00JIEBaHUN 4YEJIOBEKa, MEIUKO-
TFeHETUYECKOTr0 KOHCYJIbTHPOBAHUS, OOOCHOBAHHUS 3KOJOIMUYECKH II€JIeCOO0pa3HOTo IMOBEACHUS B
OKPY’KaloIllel NPUPOAHON Cpele, aHaIW3a BIMSHMS XO3SMCTBEHHOM IEATENBHOCTH YEJIOBEKa Ha
COCTOSTHUE TPHUPOAHBIX U MCKYCCTBEHHBIX DJKOCHUCTEM. YCHJIIEHHE BHUMAHUS K MPUKIAJTHON
HaIpaBJIEHHOCTH y4yeOHoro npeamera «buonorus» mpoAHMKTOBaAaHO HEOOXOAMMOCTBIO OOecreueHus
YCIIOBUHM ISl PelIeHUS] OJHOM M3 aKTyaJdbHBIX 3a/lad IIKOJHFHOTO OHOJOTHYECKOro 0Opa3oBaHUf,
KOoTopasi nmpeanonaraet (OpMHUpPOBaHME Yy OOy4aroUMXcs CIHOCOOHOCTH —aJalTUpOBAThCA K
W3MEHEHHUSAM JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHE cpeaHero ooOmero oOpa3oBaHUs 3aHMMaeT BaxHoe MecTo. OHa
obOecrieunBaeT (opMHUpPOBaHHE Yy OOYYAIOIIUXCS TMPEACTaBICHUNW O HAYYHOW KapTHHE MUPA,
pacmpsier 1 0000mIaeT 3HAHKUS O JKUBOW MpHPOJE, €€ OTINYUTENBHBIX MPU3HAKaX — YPOBHEBOM
OpraHM3allMil M DJBOJIOIHMH, CO3MAa€T YCIOBUS JJs: TO3HAHHS 3aKOHOB JKUBOM MPUPOIBI,
(dbopMupoBaHUs PYHKIIMOHAIBHON I'PaMOTHOCTH, HaBBIKOB 3/I0pOBOT0O U 0€30MacHOro 00pasa >KU3HH,
HKOJIOTMYECKOTO MBIIUICHUSI, IEHHOCTHOTO OTHOIICHHUSI K JKUBOU MPUPOJIE U YEIIOBEKY.

Bornbioe 3HadueHne OMOJIOTHSI MMEET TAaKKe JUISl PEIICHUs] BOCIIUTATEIBHBIX W Pa3BUBAIOIINX
3aJa4 cpegHero ooOmiero o0pa3oBaHHWs, COLMANM3alUuM oOydarouuxcs. V3ydeHue Ouosnoruu
obOecrieunBaeT yciuoBHS Ui (OPMHpPOBAHHWS WHTEIUICKTYalbHBIX, KOMMYHUKAIIMOHHBIX U
WH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOU KYIbTYPHI, CIIOCOOCTBYET MHTETPAIlMH OMOIOTHUECKUX
3HAHUW C TIPEJICTABICHUSIMH W3 JIPYTUX YYeOHBIX IMPEIMETOB, B YaCTHOCTH, (DU3HKH, XUMHU U
reorpadun. HazBaHHbIE TIONIOKEHUS O MPEAHA3HAUYCHUHN yueOHOro mpeamMera «bronorusy cocTaBuin
OCHOBY JJisl ONpENENICeHUs IMOAXOM0B K OTOOpPY U CTPYKTYpPHUPOBAHMIO €ro CoOJep>KaHus,
MPEJICTABICHHOTO B IpOrpaMMe 1Mo OHOJIOTHH.

Ot6op comepkanusi yuebHoro mpeamera «buonorusi» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
HNO3ULMK KYJIbTYpOCOOOPA3HOTO MOJAXOAa, B COOTBETCTBHH C KOTOPBIM OOYydarolIMecs IOJIKHBI
OCBOWTHh 3HAHWS W yMEHUS, 3HAUMMBIC JUIsI (OPMHUPOBAHUS OOWIEH KyIbTYpHI, OINPENEISFOIINe



aJICKBaTHOE TIOBEJCHHE YEJIOBEKa B OKPYXKAIOWIEH TNPUPONHOM cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHON JKM3HM W TPAKTUUECKOU nearenbHOCTH. Ocoboe MeCTo B 3TOW CHCTEME 3HAHHH
3aHUMAIOT 3JIEMEHTHI COJIEPKaHMs, KOTOPBIE CIIY>KaT OCHOBOM JJisi (GOPMHUPOBAHUS MIPEJICTABICHUH O
COBPEMCHHOW €CTECTBCHHO-HAYYHOW KapTHHE MHpa W IEHHOCTHBIX OpPHUEHTANMUSAX JIMYHOCTH,
CIOCOOCTBYIONTUX T'yMaHHU3AIMH OMOJIOTHIECKOTO 00pa30BaHUsI.

CTpyKTypHpOBaHHE COJACp)KaHUS YUeOHOro MaTepualia B MporpaMme I0 OHOJIOTHH
OCYILECTBIICHO C y4ETOM MIPUOPUTETHOTO 3HAYCHUS 3HAHUH 00 OTIIMYUTEIBHBIX OCOOCHHOCTSX KUBOM
PUPOJIBI, 0 €€ YPOBHEBOW OpraHU3aIMy M YBOJIOIMH. B COOTBETCTBHH C THM B CTPYKTYpE YI€OHOTO
npeamera «buonorusy» BBIACICHBI CIEAYIOIIUE COAepKaTeNnbHble NTUHHH: «bHonorus kak Hayka.
Mertonbl HayuyHOro mo3HaHus», «Kietka kak Ouosormyeckas cuctema», «OpraHumsMm Kak
Oouonornyeckas cuctema», «CrucrtemMa U MHOT0OOpa3ue OPraHuYEeCKOro MHUPa», «IBOJIIOLUS KUBOU
IPUPOIBD), «IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Llens w3ydyenuss ydeOHoro mnpeamera «buomnorus» Ha 0a30BOM ypOBHE — OBJIQJICHUE
00yJaromMUMUCS 3HAHUSIMH O CTPYKTYPHO-(QYHKIIMOHAJIBHON OpPTraHU3aIllH JKUBBIX CHCTEM Pa3HOTo
paHra u npruoOpeTeHne YMEHUH HCIIOJIb30BaTh ATH 3HAHMS JJISl TPAMOTHBIX JEHCTBUN B OTHOLICHUU
00BEKTOB YKMBOH MPHUPOJIBI U PEIICHUS PA3THYHBIX KHU3HECHHBIX TPOOIEeM.

JocTmwkenne 1menu u3ydeHus ydeOHoro mnpenmera «buomorus» Ha 0a30BOM ypOBHE
o0ecreyrBaeTCsl PEHICHUEM CIICIYIOIIUX 33/1a4:

OCBOCHHE OOYYarOIIUMHUCS CHUCTEMBbI 3HAaHUH O OMOJOTMYECKHX TEOpHUSX, YUCHHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTe3aX, MPaBUIaxX, CIIyKalluX OCHOBOH JIUIsl JOPMUPOBAHUS MPEICTABICHUI O
€CTECTBEHHO-HAYYHOW KapTHHE MHUPA, O METOJaX HAyYHOTO MO3HAHUS, CTPOSHHH, MHOTOOOPa3HH U
O0COOCHHOCTSIX JKUBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allMH, BBIIAIONIMXCS OTKPBITHIX U
COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHY;

dopmupoBaHue y OOYYarOIIMXCSl TIO3HABATEIIbHBIX, HWHTE/UICKTYyalbHBIX M TBOPUYECKUX
CIOCOOHOCTEH B MpOIECCe aHAIM3a JAHHBIX O MyTAX Pa3BUTHUS B OMOJIOTUHM HAyYHBIX B3TJISI0B, HIEH
U TOIXO0JIOB K M3YYCHUIO )KUBBIX CHCTEM Pa3HOTO YPOBHSI OPTaHU3aINH;

CTaHOBJICHUE y OOYyYaromuXxcst O0ImIeH KylbTyphl, (PyHKIIMOHAIBHON T'PAMOTHOCTH, Pa3BUTHE
YMEHUH OOBSCHATH M OICHHUBATH SIBICHHS OKPYXKAIOIIErO MHUpPA >KUBOW MPUPOJIBI HA OCHOBAHUHU
3HAHUH U OTIBITA, TIOJYYEHHBIX MTPH N3YYEHUH OMOJIOTHH;

¢dopmHpoBaHue y 00yJaromuXcss YMEHHH WUTIOCTPUPOBATh 3HAUYCHHE OMOJIOTMUECKUX 3HAHUN
B TPAKTHYECKOW JEATEIbHOCTH YEIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH M
arpoOMOTEXHOJIOTH;

BOCIIUTAaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHHUS UEIOBEKOM JKMBOW MPHUPOIHI,
HE00X0/IMMOCTH OEepeXHOTr0 OTHOLICHHUS K Hel, COOMIOJeHHMsS 3TUYECKUX HOPM IpU IMPOBEACHUU
OHMOJIOTUYECKHUX HCCIIEIOBAHUM;

OCO3HaHME IICHHOCTH OWOJIOTMYECKHUX 3HAaHUI JUIs TOBBIILIEHUS YPOBHS 3KOJIOTHYECKOM
KYJIBTYPHI, IUTsl POPMUPOBAHUS HAYIHOT'O MHUPOBO33PEHUS;

OpUMEHEHHE TNPHOOPETEHHBIX 3HAHUM M YMEHMH B IOBCETHEBHOM >KM3HM I OLCHKH
TIOCJIE/ICTBHI CBOCH JAEATEIBHOCTH TI0 OTHOIICHHIO K OKPYKAIOIIEH cpefie, COOCTBEHHOMY 310POBBIO,
000CHOBaHME U cOOII0AeHNE Mep NMPO(UITAKTUKY 3a00I€BaHU.

B cucreme cpennero o6miero oOpazoBanusi «buonorusi», nsydaemas Ha 0a30BOM YpPOBHE,
ABISieTCA  00s3aTeNIbHBIM Y4eOHBIM TIPEJAMETOM, BXOJAALIMM B COCTaB MpPEeIMETHOM o0xactu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

Jnis nzydenust 6uonoruu Ha 0a30BOM YpOBHE CpesiHero o0iiero oOpa3oBaHusi OTBOAUTCS 68
yacoB: B 10 kiacce — 34 gaca (1 gac B Henemio), B 11 kimacce — 34 vaca (1 gac B Henemio).

COJAEPKAHUE OBYYEHUSA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OHOJOTHMM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JIPYTHMH
€CTECTBCHHBIMU HayKamH, (Quiocoduend, HTUKOH, JCTETHKOM Hu mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM HayuYHOU KapTUHBI Mupa. CrucTeMa OMOJOTHYeCKUX HayK.



MeTtonbl TO3HAHMS KUBOW MPUPOABI (HAOMIOIEHUE, DKCIEPUMEHT, OMHCaHWE, U3MEpPEHHE,
KJaccuukanus, MOJAETMPOBAHNUE, CTATUCTHYECKAss 00padOTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. dapsun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobl TO3HAHUS KUBOU IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[Tpaktaeckass pabora Ne 1. «Mcmonb3oBaHWE pa3iNMYHBIX METOJOB TIPU H3YYCHHH
OHOJOTUYECKIX OOBEKTOB.

Tema 2. /KuBble cUCTeMBbI M X OPraHU3al M.

JKuBble cuctembl (OnocHcTeMbl) Kak peaMeT u3ydeHus: 0uonoruu. OTiIn4une >KUBBIX CUCTEM OT
HEOPraHWYECKOU MPUPOIBI.

CaoiicTBa OmocucTeM U UX pazHooOpas3ue. YPOBHU OpraHU3aIlMH OMOCUCTEM: MOJIEKYIJISAPHBIA,

KJICTOYHBIH, TKaHEBEIH, OpraHU3MEHHbBIH, MOMYJISIUUOHHO-BUA0BOM, 3KOCHCTEMHbII
(buoreorneHOTHYECKHI ), OMOC(EPHBIH.
JleMoHCTpanum:

TaGnuupl 1 cxembl: «OCHOBHbIE IPU3HAKK KU3HIY, «Y POBHU OPraHU3aLUH KUBOW IPUPOABIY.

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHUE KJIETKH.

XUMUYECKUN COCTaB KJIETKU. XUMHUYECKHUE AJIEMEHTBI: MaKpO3JIEMEHTbl, MUKPO3JIEMEHTBHI.
Bona n MuHepanbpHbIEe BELIECTBA.

@yHKIMH BOJbI U MUHEPAJIbHBIX BELIECTB B KieTke. [loanep:kanne ocMoTHYECKOro OasiaHca.

benku. CocraB u ctpoeHue 0eKOB. AMHUHOKUCIOTHI — MOHOMEpHI OesikoB. HezameHuMsble u
3aMEHUMbIE AMUHOKUCIOTbI. AMHUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpPbl O€IKOBOW MOJIEKYJIbI
(mepBUYHasi, BTOPUYHAs, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBAa OEIKOB.
buonornueckue GyHKIUU OCIKOB.

@epmeHThl — Ouonoruueckue karaiausatopbl. CTpoeHue (epMeHTa: aKTHBHBIM LIEHT,
cyocrparnas crieupuanocts. Kodpepmentsl. Butamunsl. OTiimyns GepMEHTOB OT HEOPTaHUIECKUX
KaTaJIu3aTOpOB.

VYrieBoapl: MOHOcaxapuisl (IJIFOK03a, pubo3a W Je30KcHupuOo03a), nucaxapuabl (caxaposa,
JaKTO3a) U MoJucaxapuabl (KpaxMai, TIMKOTeH, LeJUT0103a). buonorndyeckne GyHKIUU YTIeBOIOB.

Jlunuapr: Tpurnunepusl, pocdoaunuasl, crepounsl. ['uapoduibHo-ruapodoOHbIE CBONCTBA.
buonornueckne ¢ynkuuu aunuaoB. CpaBHEHUE YITIEBOJIOB, OCJIKOB W JIMIHKIOB KaK MCTOYHUKOB
SHEPIHH.

Hyxnennoseie kucnotsl: JIHK u PHK. Hykneornael — MOHOMEpPBI HYKIEMHOBBIX KHCIIOT.
Crpoenue u ¢pyukiuu JJHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

[{utonorus — Hayka o kieTke. Kierounas Teopus — npumep B3auMOACHCTBUS Hiel U (DaKkTOB B
HayYHOM IMMO3HAaHUU. MeTo/1bl U3yUeHUS KIETKH.

Knerka kak nenoctHas xuBas cuctema. OOmMe NpU3HAKK KIIETOK: 3aMKHYyTas HapyKHas
MeMmOpaHa, monekyinsl JIHK kak renernueckuii anmapar, cucTeMa CUHTe3a OeJka.

Tumbl  KJIETOK: JyKapuoTHYecKas U  MpokapuoTudeckas. (OcoOEHHOCTH  CTPOCHMS
npokapuoTuueckor kietku. Kierounas crenka Oaktepuil. CTpoeHHE >YKapUOTHYECKON KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTENIBHOM, Y)KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsi CTEHKA, TIJIMKOKAIHUKC, WX (YHKIIHH.
[Tnazmatnueckass memOpaHa, e€ cBoiictBa W ¢yHKuumu. LuToruiasma u  e€ opraHouzbl.
OnnomemOpannbie opranousl kinetkw: OIIC, ammapart [Nompmxu, mu3ocombl. [lomyaBTOHOMHBIE
OpraHoubl KIETKUA: MUTOXOHJpPHHM, ItacTuiel. IIpoucxoxnaeHne MUTOXOHIpUM M IiacTul. Bumbl
wiactu]. HemeMOpaHHbIe OpraHOU bl KJIETKU: PUOOCOMBI, KJIETOYHBIN LIEHTP, LIEHTPUOJIN, PECHUYKH,
KryTUKU. OyHKINN OpraHONJ0B KJIETKH. BriroueHusl.

Anpo — perynaropubsiii neHTp kieTkd. CTpoeHHue sapa: siiepHas o0o0JlouKa, KapHoIlla3zMma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIECTB B KIIETKE.

JdemoHcTpaumu:

[Hoptpetsr: A. JleBenryk, P. I'yk, T. [llIann, M. lIneitnen, P. Bupxos, /Ix. Yorcon, ®@. Kpuk,
M. Vunkunc, P. ®panxnus, K. M. bap.



Junarpammsl: «Pacripenenenre XMuMAYECKUX 3JIEMEHTOB B HEXKUBOW IPUPOIe», «Pacnpenenenue
XUMUYECKHX AJIEMEHTOB B )KMBOU IPUPOJIEN.

Tabmuubl u cxembl: «llepuoanueckass TabMUIAa XUMHUYECKHX OBIEMEHTOBY», «CTpoeHue
MOJIEKYNbl Bonbl», «buocunres Oenkay, «CTpoeHHe MOJIEKyIbl Oenka», «CtpoeHue (epmeHTay,
«Hyxneunossle kucinotel. JHK», «Ctpoenue monexkynsl AT®», «CrtpoeHHE 3yKapuOTHUYECKOMN
KJIeTkn», «CTpoeHHe JIKMBOTHOW KIETKH», «CTpoeHHEe pACTUTENbHON KIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue Aapa KIETKN», «Y TIeBOIABD, «JIumuab».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyIOBaHHE JUIsi MPOBEACHUS HAOIIOACHUIA,
U3MEpPEHUH, SKCTIEPUMEHTOB, MUKPOIIPETIApaThl PACTUTEIHHBIX, )KUBOTHBIX U OaKTEPHATBHBIX KIJIETOK.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaGopatopnas pabota Ne 1. «M3yueHne KaTaIMTHUECKOW aKTUBHOCTH ()epMEHTOB (Ha mpuMepe
aMUJIa3bl WK KaTajasbl)y.

Jlabopatopnast pabota Ne 2. «3ydyeHue CTpOeHUs KJIETOK PAaCTeHUM, )KUBOTHBIX U OaKTepuii
1101 MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUE.

Tema 4. 7KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTaboau3M. AccUMUIIALUS (TUTACTHYECKUN OOMEH) U AUCCUMUIISIUS
(aHEepreTUYeCcKuil 0OMEH) — IBE CTOPOHBI €IMHOTO Mpolecca MeTadon3Ma. Poss 3aKkoHOB cOXpaHEeHUS
BEIIECTB U SHEPTUU B IOHUMAHUU METa00IM3Ma.

Tunsr oOMeHa BemecTB: aBTOTpo(HBIN 1 reTepoTpodHbIA. POk pepMeHTOB B 0OMEHE BElIeCTB
Y IIPEBPAILIEHUH SHEPTUH B KIIETKE.

®orocunte3. CBeroBas u TeMmHOBas (a3bl ¢GorocuHTe3a. Peakmmm QorocuHTE3A.
O¢ddexTuBHOCTH (hoTOCHHTEe3a. 3HaueHue (OTOCHHTE3a JJs >KU3HM Ha 3emuie. BnusHue ycnoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3Upyole OakTepuu. 3HaYeHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIle.

OHepreruyeckuil oOMeH B KieTke. PaciernieHue BeliecTB, BBIACIECHUE U aKKyMYJIUPOBAaHUE
SHEPTUU B KJIETKE. DTambl 3HepreTndeckoro ooMena. [ nmukonus. bpoxkenue u ero Buasl. Kuciopoanoe
OKHCIICHHE, WIH KJIeToyHoe apixanue. OxucnutensHoe (ocopunrpoanne. IH(HEeKTHBHOCTH
SHEPreTU4ecKoro oOMeHa.

Peakumu maTpuunoro cunresa. ['enernueckas napopmanus u JJHK. Peannzanus reaetndeckoit
uHpoOpMalUu B KieTKe. ['eHeTuueckuii Kol U ero cBoicTtBa. TpaHCKpUIIIUS — MaTPUUHBIM CHHTE3
PHK. Tpancnsuuss — OuocunTe3 Oenka. Drtanbl Tpanchasauuu. KomupoBanue amMuHOKUCTOT. Pomb
pubocoMm B OMocuHTE3€e OelKa.

Heknerounsie ¢opmbl xu3Hu — BUpychl. Mcropus otkpeitus BupycoB (1. V. MBaHoBckuit).
OCOOeHHOCTH CTPOEHUS M KM3HEHHOro LUKJIa BUpycoB. bakrepuodaru. bonesnu pacteHui,
JKUBOTHBIX M YEJIOBEKa, BbI3bIBacMble BHpycamH. Bupyc mmmyHonedpunurta uvenosexka (BUY) —
Bo30yautTens CIIM[la. OGOpartHas TpaHCKpUIIMs, peBepraza M HHTerpasa. llpodunaktuka
pacnpocTpaHeHusl BUPYCHBIX 3a00J€BaHUM.

JleMoHCTpanum:

IToptpetsr: H. K. Konsnos, /I. . UBanosckuit, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunel nutanusy, «Metabonuzmy», «MHUTOXOHIPUS», «DHEPreTUUECKHI
oOMen», «Xnopomnacty», «Porocunresyn, «Crtpoenune [JHK», «CtpoeHue m ¢yHKIIMOHHpOBaHHE
reHa», «Cunte3 Oenka», «l'eHermueckuil koa», «Bupycw», «bakrepuodarun», «CTtpoeHue u
x*u3HeHHbIN Uk Bupyca CI1M/]a, 6aktepuodaray, «Permxkarnus JJHK».

Ob6opynoBanue: Monenu-anmaukanuu «Yasoenne JHK wu Tpanckpunuumsy», «buocunres
6enka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHIMBHAYAIbHOE PAa3BHTHE OPraHU3MOB.

KneTounslii 11Uk, WM JKW3HEHHBIM nukia kinetku. Matepdaza m wmutos. [lpoueccsr,
npoTekaromue B UHTepdasze. Perumkanus — peaknus matpuuHoro cunresa JIHK. Crpoenue
XpoMOocoM. XpOMOCOMHBIN HAOOP — KapHOTHUIIL. JIUTUIONTHBIN U TaIIONIHBI XPOMOCOMHBIE HA0OPHI.
Xpomarusl. LluTonornueckrie OCHOBBI pa3MHOXKEHUS U HHIUBUAYAIBHOIO Pa3BUTHS OPTaHNU3MOB.

Henenune xnerkn — muto3. Cranguu murtosza. [Ipouecchl, mpoucXoasaiiue Ha pa3HbIX CTaIUsIX
MuUTO3a. bronorn4eckuii CMpICII MUTO3a.

[Tporpammupyemasi ruOesb KJIETKH — aronTo3.



@opMbl pa3MHOXKEHHS OPTaHU3MOB: O€CIoyioe W TMOJI0BOE. Buabl Gecronoro pazMHOXKEHHS:
JIeIeHHe HaJlBO€, IOYKOBAaHWE OJHO- W MHOTOKJIETOUHBIX, CIIOpPOOOpa3oBaHHE, BET€TaTUBHOE
pa3MHOkeHue. VICKycCTBEHHOE KJIOHMPOBAHNUE OPIraHU3MOB, €0 3HAUEHUE JUIS CEJIEKLIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIINYUS OT OECIONOrO.

Meiios. Craguu meitosa. [Ipouecchl, mpoucxoasinue Ha cTaausx Merosa. [loBenenne xpomocom
B Merio3e. Kpoccunrosep. bruosmornueckuil CMbIC U 3HaUEHUE MEH03a.

['ameTorenes — mporecc 0Opa3oBaHMs IOJIOBBIX KJIETOK Y >KMBOTHBIX. l10JOBBIE Kene3bl:
CeMEHHHKU M siMuHUKA. OOpa3oBaHUME M pa3BUTHE IOJOBBIX KIETOK — rameT (CHepMaTo30u,
SAUIEKIIETKA) — criepMaToreHes3 u oBoreHe3. OCOOEHHOCTH CTPOCHUS SHUIEKIETOK M CIIEPMaTO30U/IOB.
OmnonorBopenue. [Taprenorenes.

WNunuBuayansHoe pa3BUTHE (OHTOreHe3). DMOpHOHANBHOE pa3BUTHE (IMOpHOreHe3). DTaribl
SMOPUOHAIBHOTO Pa3BUTHSI Yy MO3BOHOYHBIX KHBOTHBIX: JPOOJIEHUE, racTpyJslus, OpPraHOTeHes.
[ToctamOpuoHansHOE pa3BuTHE. THUOB TOCTIMOPHUOHATIBHOTO PA3BUTHS: TPSAMOE, HENpsMoe
(imunHOYHOE). BrmsHue cpenpl Ha pa3BUTHUE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE BbBI3HIBATH
BpPOKJIEHHBIE YPOJICTBA.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOIO PACTEHUSA: CTPOCHUE CEMEHM, CTaauu
pa3BUTHSL.

JdeMoHcTpanum:

Tabmuubl 1 cxembl: «DPOpPMBI pa3MHOKEHHSI OPTraHU3MOBY», «/[BOWHOE OIUIOZOTBOpPEHHE Y
I[BETKOBBIX pacTeHHil», «BererarnBHOe pa3MHOXKEHUE pacCTeHMiD», «/lereHue KIeTKu OakTepuii»,
«CTpoeHue MOJIOBBIX KIETOK», «CTpoeHue XxpoMocoMmbl», «Knetounslit ukiny, «Pemmxkanus JHK»,
«Muto3», «Meiio3y», «IIpsmoe u HemnpsiMoe pa3BuUTUE», «'aMeTOreHe3 y MIIEKONUTAKIIUX U
yesioBeka», «OCHOBHbBIE CTa/IUU OHTOT'€HE3A).

O6opynoBaHue: MHKPOCKON, MHKporpernapaTbl «CrnepMaTo30uabl  MIIEKOIHUTAIOUIETO»,
«litiexnerka muiekonurarouero», «Kapuokunes B KJIETKAaxX KOpPEILIKa JyKay, MarHUTHas MOJEJb-
anmuukanus «Jlenenue kinerku», moaens JIHK, monens MetadasHoit XpoMOCOMBI.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

JlaboparopHas pabora Ne 3. «Habnronenne mMuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
FOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopnass pabGotra Ne 4. «3yueHue cTpoeHHs TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieqcTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Tpenmert u 3agaun reHeTUkH. VicTopus pa3BUTHS T€HETUKU. POk IMTOJIOTUH ¥ SMOPHUOJIOTHH B
CTaHOBJICHUH T€HETUKH. BKIag poCcCUUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE T€HETUKU. MeTobI
reHeTUKH (THOPUIOIOTUYECKHM, IMTOTEHETUUECKUM, MOJICKYJISPHO-TeHeTHUeCcKuil). (OCHOBHBIE
TEHETUUYECKNE TIOHATHS. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIOIb3yEMasl B CXEMaX CKpEIMBaHHM.

3aKOHOMEPHOCTH Hacjel0BaHUs NMPU3HAKOB, ycTaHOBIeHHBIe I'. Mennenem. Monorubpuaxoe
CKpelMBaHMe. 3aKOH eIMHOo00pa3usi TMOpPUAOB NEepBOro mnokojeHus. IIpaBuio TOMHUHUPOBAHMSL.
3aKoH paclleIUIeHHs MPU3HaKoB. [ nnores3a unctorel ramet. [1oiHOE U HEMOJIHOE TOMUHUPOBAHHE.

JurubpunHoe  cKkpeliMBaHWE.  3aKOH  HE3aBUCHUMOIO  HACJIEZIOBaHUS  IPU3HAKOB.
[{uToreHeTHYEeCKHE OCHOBBI JAMTMOPUIHOTO CKpELIMBaHUSA. AHaTU3MpYIOLlee CKpellMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU JUIsl ONPE/IeTIeHNs] TEHOTHUIIA OCOOH.

CueruieHHOE HaclieoBaHue mpu3HakoB. Pabora T. MopraHa 1o clerieHHOMY HacIeI0BaHHUIO
reHoB. HapymieHue cueruieHns reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasl TEOpHsl HACJIEICTBEHHOCTHU. | eHeTHUeCKHe KapThl.

I'enetuka mosia. XpoMOCOMHOE OINpEAEIeHUE Mojia. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporamMeTHbie opraHnu3Mbl. HacnenoBanue npru3HaKoB, CHEIUIEHHBIX C TIOJIOM.

N3MeHunBOCTh. Buapl H3MEHUNBOCTH: HEHACJIEICTBEHHAs U HAcIeACTBEHHasd. Poib cpenbl B
HEHACJIEJICTBEHHOW  M3MEHYMBOCTU.  XapaKTepUCTHKAa  MOIU(UKALIMOHHOW  M3MEHYMBOCTH.
Bapuauvonnslii psin ¥ BapuanuoHHas kKpuBas. Hopma peaknum npusHaka. KonnuecTBeHHble U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHONW N3MEHYMBOCTH.

HacnenctBenHasi, WM TeHOTHNHMYECKas, W3MEHYMBOCTb. KomMOMHATHBHAs H3MEHUMBOCTb.
Meii03 u Mono0Boi mpoliecc — 0CHOBa KOMOMHATUBHOM M3MEHYMBOCTH. MyTallMOHHAs M3MEHUYHUBOCTb.
Knaccudukanus myranuii: reHHble, XpOMOCOMHBIE, T€HOMHBbIE. YacToTa M NPUYMHBI MYTalUH.



Myrarennsie (akTopbl. 3aKOH TOMOJIOTUYECKHUX DPSIOB B HAcJeICTBEHHOM m3MeHunBoctu H. U.
Basunosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka 4yenoBeka. Kapuotunm uyenoBeka. (OCHOBHBIE METOABI TEHETHMKH YEJIOBEKa:
T'CHCAIOTHYECKHI, OJIM3HEIOBBIA, LIUTOreHETUYCCKUI, OMOXUMHUYCCKUH, MOJIEKYJISIPHO-
reHetndeckuii. COBpPEMEHHOE  OIpEeAeICHWE TE€HOTHUIIA: IOJHOI€HOMHOE CEKBEHHUPOBAHME,
TeHOTUITUPOBAHKE, B TOM 4Hclie ¢ momoiisio [111P-ananu3a. HacinencTBeHHbIE 3a00€BaHUS YEIIOBEKA:
reHHbIC 00JIe3HH, OOJIE3HH C HACJICJICTBEHHOW MPEIPacIoIOKEHHOCThIO, XPOMOCOMHBIE OOJIC3HHU.
Comaruueckue U reHepaTuBHbie MyTaln. CTBOJIOBBIE KJIETKH. [IpuHIIUIIBI 310pOBOTO 00pa3a KU3HH,
JTUArHOCTHKH, TPOPWIAKTUKA M JICYCHUS TEHETHYECKUX OoJie3He. MeauKo-reHeTHYecKoe
KOHCYJIbTHPOBaHME. 3HAUCHUE MEIUIIMHCKON T€HETHKHU B MPEIOTBPAIICHUH U JICUEHUU TeHETHUECKUX
3a00JIeBaHUI YeI0BEKa.

JdemoHcTpaumuu:

[Toprpersr: I'. Mengens, T. Mopran, I'. ne ®@pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.

Ta6muip! 1 cxembl: «KMOHOTHOPUAHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKast OCHOBaY, «3aKOH
pacuieIuieHUsT M €ro I[HUTOTeHETHYEeCKas OCHOBa», «3aKOH YHCTOTHI TameT», «lurubpumnoe
ckpemuBanue»,  «lluTonormyeckue - OCHOBBI  JAUTHOPUIHOTO  CKpeIIMBaHUA»,  «Meio3y,
«B3anMoIeliCTBrE ajlIeNIbHBIX T€HOBY», «[ €HeTHYecKrue KapThl pACTEHUMN, )KUBOTHBIX U YEJIOBEKA,
«I"eHeTuka nojuay, «3aKOHOMEPHOCTU HACJIEOBAHMS, CIIETJIEHHOTO C MOJIOM», «KapuOTHUIIBI YeToBEKa
U KUBOTHBIX», «BuIpl M3MeHUMBOCTH», «MoauduKauoHHas W3MEHYUBOCTBY, «HacnemoBanue
pesyc-akTopay, «['eHeTuka rpynmn KpoBu», «MyTalnoHHasi U3MEHYUBOCTh.

OGopynoBanue: Moaenu-aniuMkanuu  «MoHoruOpugHoe  ckpeniuBanue», «HemomHoe
JOMUHUpOBaHUEY», «JlurnbpumaHoe ckpeniuBanue», «llepekpécT XpoMocom», MHUKPOCKOI |
MUKporpenapar «J{po3oduna» (Hopma, MyTanuu GOopMbI KPBUTHEB U OKPACKH Telia), repdapuii «I opox
IIOCEBHOM.

JlabopaTopHble U NpaKkTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 5. «l3yueHue pe3ynbTaTOB MOHOTHOPHAHOTO U JUTUOPUIHOTO
CKpELIMBaHUS Y APO30(HIIBI HAa TOTOBBIX MUKpPOIIpEHapaTaxy.

JlaboparopHas pabotra No 6. «M3ydyeHue Moau(pUKAIMOHHOW W3MEHYHBOCTH, MOCTPOCHHE
BApUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

JlaboparopHas pabota Ne 7. «AHanu3 myTanuii y Apo30¢uiibl Ha TOTOBBIX MUKpOTMpenaparax.

[Tpaktuueckas padota Ne 2. «CocTaBiieHHE U aHAJU3 POJIOCTOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekmusi Kak HayKa M TPOIIECC. 3apOKJICHUE CEJICKIMU W JoMmecTukainusa. Yuenue H. U.
BaBunoBa o0 1eHTpax TNPOUCXOXKIEHUS U MHOrooOpasusi KyJabTypHBIX pacTeHuil. ILleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, OPO/Ia, IITAaMM.

CoBpeMeHHbIE METOJIbI CENEKIMH. MacCoBbIi U WHAMBUAYAIbHBI OTOOPHI B CENEKIUU
pacteHuii u KUBOTHBIX. OlleHKa JKCTepbepa. BIM3KOPOJICTBEHHOE CKpEIIMBAaHHE — WHOPHUIMHT.
Yucras nuaust. CKpelMBaHue YUCTHIX JUHUUA. ['ereposuc, wnu rudpuanas cuia. HepoactBeHHoe
CKpentuBanue — ayropuauHr. Otnanéunas rudpuanszanus u e€ ycnexu. MICKycCTBeHHBIN MyTareHes u
MOJIyYEHHE TOJIMIUIOUIOB. [JOCTHKEHNS CENEKIIUU PACTEHNM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosmoruss Kak oOTpaciab NPOM3BOACTBA. ['€HHas WHXEHEpUsa. OTamnbl CO3JaHUS
pexombunanTHoi JIHK 1 TpancreHHbIX oprann3moB. Kierounast nnxeHepus. KinetouHbie KyabTypHl.
MHUKpOKIIOHATBEHOE Pa3MHOXEHHE pacTeHuil. Knonnposanue BBICOKOTIPOTYKTHBHBIX
CEJIbCKOXO03SUCTBEHHBIX OPTAaHU3MOB. DKOJIIOTUYECKUE U dTHYecKre podsieMbl. [MO — reHeTndecku
MOAU(UIIMPOBAHHBIE OPTAHU3MBI.

JlemoHCTpanuu:

IToprpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmuie! u cxeMbl: kapTa «LleHTpbl TPOUCXO0XKACHUS 1 MHOTOOOPa3us KYIbTYPHBIX PACTCHUL,
«ITopoapl AOMANTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHH», «OTnanéHHas ruopuan3amus,
«Pabots akanemuka M. @. MBanoBay, «llomumionaus», «O0ObEKTb OMOTEXHONIOTHNY, «KileTouHbIe
KYyJbTYpbI U KJIOHUpOBaHUE», «KOHCTpyHpOBaHHE U MEPEHOC T€HOB, XPOMOCOM.



ObopynoBaHue: MyJISHKH TUIOI0B M KOPHETIIONOB AUKHUX (POPM U KYJIBTYPHBIX COPTOB PACTCHHUH,
repbapuii «CeabCKOX03iCTBEHHBIC PACTECHUS.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

Okckypeusi «OCHOBHBIE METOABl M JOCTHIKEHMsSI CEJEKIIMM PAcTeHWW M KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCIBITATEIbHBIA YYacTOK, B TEIUIMYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. IBosnonoOHHAsA 0HOJIOTHS.

[Tpennocbuiku BO3SHUKHOBEHHUS 3BOJIIOLMOHHON TEOpUU. DBOJIIOLIMOHHASL TEOPUS U €€ MECTO B
O6uonoruu. BiusiHue 3BOMIOUMOHHON TEOPUN HA Pa3BUTHE OMOJIOTUU U APYTUX HaYK.

CuzerenbcTBa 3Bojouuu. [lajgeoHToIOrNYeCKUe: MOCIEN0BATEIbHOCTD MOSBICHUS BUJIOB B
[AJICOHTOJIOTUYECKOM JIeTONUCH, NepexoHble GpopMbl. buoreorpapudeckne: CXoACTBO U pa3inyne
¢dayH u pa0p MaTEpUKOB M OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M pa3iMyusi SMOpPHUOHOB pa3HbIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHATIOTMYHBIE, PYAUMEHTAPHBIE OpraHbl, ATABU3MBI.
MonekynsipHO-OMOXMMHUYECKHEe:  CXOACTBO  MEXaHM3MOB  HACJEACTBEHHOCTM M OCHOBHBIX
METa0OJIMYECKUX MTyTeH Y BCEX OPTaHU3MOB.

OpomonuonHas teopus Y. Jlapsuna. IIpeanocbulku BOZHUKHOBEHUS JapBUHM3Ma. JBHKyIue
CHUJIBI DBOJIFOIIMK BHJIOB 10 JlapBHHY (M30BITOYHOE pa3MHOKEHHE MPU OTPAHUYCHHOCTH PECYpPCOB,
HeonpeaenéHHas U3MEHYNBOCTb, 00pb0a 3a CylecTBOBaHHE, €CTECTBEHHBIN 0TOOP).

Cunrerudeckas teopust 3Bosonuu (CTO) u e€ oCHOBHBIE TIOJIOKEHUS.

Muxkpoaomtonus. [Tonynsanus kak equHUIA BUIA U 3BOTIOLUH.

JBmwxymme cuibl ((hakTopbl) SBONIOUMU BUIOB B Tpupoae. MyTalMOHHBIA IpoLEecC |
KOMOMHATUBHAs U3MEHUUBOCTD. [lonynsunoHHbIe BOJIHBI U Apeid reHoB. M30msamust 1 Murpanus.

EcrecTBenHbI# 0TOOp — Hampasisromuii pakrop IBororu. @OpMbI €CTECTBEHHOTO 0TOOpA.

[Tprcnoco01eHHOCTh OPraHu3MOB Kak pe3ysbTaT 3Boiouuu. Ilpumepsl mpucrnocobieHui y
OpraHu3MoB. ApoMopd 036l U UIH0ATATI TAIHH.

Bung u BupmooGpazoBanue. Kputepun Buma. OcHOBHblE (QOpMBI  BUA000PAa30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakpoosBomonus. @Popmbl  3BONIIOLUU:  (puieTHYecKas, JUBEpreHTHas, KOHBEpreHTHas,
napasuienpHas. HeoOpaTuMoCTh 3BOMIOIHH.

[TpoucxoxaeHue OoT HecHneUAIN3UPOBaHHBIX NpeakoB. [Iporpeccupyromas cnenuanin3amnms.
AnanTuBHas paauanus.

JleMoHCTpanum:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkensb,
®. Mrosnep, A. H. Ceseprios.

Tabmune!l u cxeMmbl: «Pa3BuTHE OpraHMYECKOro Mupa Ha 3emie», «3apoJblliy MO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukc», «DopMbl O0prObI 3a CyllecTBOBaHHE», «EcTecTBEHHBIH 0OTOOpPY,
«MHoroobpasue copTroB pacTeHuil», «MHorooOpazue MOpoJ JKUBOTHBIX», «llomynsuuny,
«MyTalMoHHasi HM3MEHUYUBOCTHY, «ApomMopdo3s», «Mauoamantammmu», «OO0mas aereHepanus»,
«Bmwxymme cuibl sBomtonuny, «Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay, «boprba 3a
cymiectBoBaHuey», «llpucnocoOiaeHHOCTh oOpraHu3MoBy», «l eorpapuueckoe BUA000pa3OBaHHEY,
«DKO0JIOTHYECKOe BH1000pa30BaHUE.

Ob6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3jIMYHBIMU THUIIAMH OKPACKH, HaOOp IUIOJIOB H
ceMsiH, koJutekiusi «lIpumepbl 3alIUTHBIX MPHUCIOCOONIEHUH y YKUBOTHBIX», MoJelb «OCHOBHbIE
HaIpaBJICHUS 3BOIIONUNY, 00bEMHAs MOAeNb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KouieKius «®opMbl COXpaHHOCTH UCKOMAEMBbIX >KUBOTHBIX U
pacTeHuii», Mozaenp anmumkanus «llepekpéct Xpomocom», BiaxkHble Ipenaparel «Pa3zBurne
HacekoMmoroy», «Pa3BuTHe nArymku», Mukponpemnapar «Jposoduina» (Hopma, myranuu (HoOpMbI
KPBUIbEB U OKPACKH TEJa).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHas pabota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.



JlaGopatopHas pabota Ne 2. «Onucanue npucrnoco0IeHHOCTH OpraHu3Ma U €€ OTHOCUTEIHHOTO
XapaxkTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU Ha 3emJie.

JloHayuHble peACTaBIEHUS O 3aPOKACHNH KU3HU. HayuHble runoTe3pl BOSHUKHOBEHHUS KU3HU
Ha 3emuie: abuoreHe3 M MaHCHepMUs. XUMHUYECKask IBOJIONUSA. AOHMOT€HHBI CHHTE3 OPraHUYECKUX
BEILIECTB M3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKACHUE XUMUYECKOM SBOJIIOLIMH.
Hauanbubie sTanbl 6nonorunyeckoit spomonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HHUKHOBEHHE MNpOTOKIeTKU. [lepBble kieTkn M ux sBomouusd. DopmupoBaHue
OCHOBHBIX I'PYIIII )KUBBIX OPIraHU3MOB.

PazBuTue )xu3Hu Ha 3emiie o ApaM U niepuojaM. Karapxeil. Apxerckast 1 IpoTEpo30icKas 3phbl.
[Taneosoiickass 3pa u e€ mepHOAbl: KEMOPUHCKUN, OpPIOBUKCKHNA, CHUIYPHHCKHUH, JIEBOHCKHIA,
KaMEHHOYTOJIbHBIN, MEPMCKHIA.

Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: ajJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKka KiuMaTa U TE0JIOTMYECKUX IpoleccoB. (OCHOBHBIE 3Tallbl 3BOJIIOLHUU
pPacTUTEIBLHOTO U KUBOTHOTO MHUpa. ApoMop(do3bl y pacTeHuid 1 xKUBOTHBIX. [losiBIeHNe, pacuBeT U
BBIMUPaHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYECKOro Mupa Kak OTpakeHUe 3BOJIIOIUU. OCHOBHBIE CHCTEMAaTHYECKUE
IPYIIbl OPraHU3MOB.

DBOJIIOLMS YesloBeKa. AHTPOIIOJIOrUs Kak Hayka. Pa3Butue npeacraBieHuil 0 NpOUCXO0KIECHUN
yesoBeka. MeToapl M3ydyeHusl aHTpornoreHesa. CXOACTBa M pa3ivuus YEJIOBEKA U IKUBOTHBIX.
CucremMaTH4eCcKoe MOJ0KEHHUE YETI0BEKa.

JBuxymiue cuibl (pakTopsl) anTporiorenesa. HacnencrseHHast 13MEHUMBOCTD U €CTECTBEHHBIM
ot0op. Ob1IecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYAUI Tpy/a, MBIIIUICHUE, PEYb.

OcHOBHBIE CTaJIUU U BETBU 3BOJIIOLMYU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ymenslii, Yenosek
npsaMoxosaumi, Yenosek Heanaepranbckuid, YenoBek pazymHblidi. Haxollku UCKomaemMbIX OCTAaTKOB,
BpeMsI CYIIECTBOBAHHMSI, 00JIACTh pacIpoCTpaHeH s, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

Yenoseueckue pacbl. OCHOBHbIE OONbIIME pachl: eBponeouHas (eBpasuiickas), Herpo-
aBCTPaJIONIHAs (3xBaTopuUanbHast), MOHTIOJIOHTHAS (a3maTcko-aMepHuKaHCKas). Yeptol
IPUCIOCOOJIEHHOCTH TpPEeACTAaBUTENEH UYeIOBEUEeCKUX pac K YCIOBHSM CYyIIECTBOBaHUS. EQuMHCTBO
yenoBedyeckux pac. Kputuka pacusma.

JleMoHCTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHe CoNHEYHOH cucTeMbl», «Pa3BUTHE OPraHUYECKOro
Mupa», «PactutenpHas kieTkay, «KuBoTHas kinetka», «[Ipokapuotnueckas kietka», «CoBpeMeHHas
CHUCTEMA OPTraHUYECKOro Mupa», «CpaBHEHHME AaHATOMHUYECKMX 4YEPT CTPOCHHs YEIOBEKa U
4yeJloBeKoOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMUYECKUX HaXOJO0K IPEIKOB
COBPEMEHHOT0 YeNIOBEKAY, «/[peBHeimue moan», «/Ipesaue moan», «llepBbie COBpEMEHHBIE JIIOINY,
«YenoBeueckue pacoi».

Ob6opynoBanue: Mymspku — «l[IpoucxoxkaeHne  denoBeka»  (OIOCTBI  aBCTPAJIONUTEKa,
NUTEKaHTpONa, HEaHAepTalblla, KPOMAaHbOHIA), CIENKU WM H300paKE€HUS KAMEHHBIX OpYIUil
NEepBOOBITHOTO 4YelloBeka (KaMHHU-YOIIEphbl, pyOuia, ckpebia), reoxpoHoJoruyeckas TabauIa,
KoJuteKus «®opMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTEHHID.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

[Tpaktuueckas padora No 1. «3ydeHHE HMCKOMAEMBIX OCTATKOB PACTCHHH M XKWUBOTHBIX B
KOJUIEKLIHASAX .

DKCKypcHusi «IBOJIONUS OPraHMYECKOro MHpa Ha 3emie» (B €CTECTBEHHO-HAYYHBIM WIH
KpaeBeAUECKUN My3€eil).

Tema 3. Opranusmbl U OKpPY:Kal0las cpeaa.

OKoJorus Kak HayKa. 3ajaud U pa3zfeiibl KOJOTMH. MeTo/bl 3KOJOTHYECKUX MCCIIEJOBAHHM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJIHAS, HA3€MHO-BO3/yIlIHAs, MOYBEHHAs,
BHYTPHUOPraHU3MEHHasI.



Okonornyeckne (akropel. Kiaccupukamus 5sKonoruyeckux (akTopoB: aOMOTHUECKHE,
OMOTHUYECKUE U aHTPOIIOTreHHbIE. JleHCTBUE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbuoTtnueckue GpakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. PoTonepuoansMm. [lpucnocobnenus
OpPraHU3MOB K JIEHCTBHIO aOMOTHUYECKUX (aKTOpPOB. bruonornueckue puTMsl.

Buotnueckue Qaxropbl. Buasl OHOTHUECKUX B3aMMOJACHCTBHIA: KOHKYPEHIIHS, XUITHUYECTBO,
cumOuo3 u ero ¢opmsl. Ilapazutusm, xoonepamus, MyTyaJlu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HAXJICOHMYECTBO). AMEHCAIM3M, HEUTpalu3M. 3HAueHHWE OMOTHYECKHX B3aMMOJCHCTBUMA IS
CYLIECTBOBaHMSI OPIaHU3MOB B IPHUPOJIHBIX COOOILECTBAX.

OKOJIOTUYECKHE  XapaKTepUCTUKU nonyasauud. OCHOBHbIE IOKa3aTeau  MOMYJSALUU:
YHCIEHHOCTb, INIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTh, IPUPOCT, MUrpalysl. JMHaAMUKa YMCIEHHOCTH
HOMYJISIMY U €€ PeryJsiusl.

JdemoHcTpaumMu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmuubl n cxemsl: kapra «l[Ipupognsie 30HbI 3emuu», «Cpenbl OOUTaHUS OPraHU3MOBY,
«Doronepuoausm», «llomynaunny, «3akOHOMEPHOCTH POCTA YUCICHHOCTH MONYIISIIUN UHPY30pHUHU-
Tyenbkn», «I[lumesblie nenm».

JlabopaTopHble 1 NpakTHYeCKHEe PAadOThI:

JlaGopatopHas pabora Ne 3. «Mopdoaoruueckue 0cOOEHHOCTH pPacTeHUH U3 Pa3HbIX MECT
oOUTaHUs».

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuyeckas padora Ne 2. «[ToacuéT mIOTHOCTH MONYISIIANA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

Coo0rmiecTBo opranu3MoB — OmoreH03. CTpYKTypbl OMOIICHO3a: BHIOBAs, MPOCTPAHCTBCHHAS,
Tpodudeckas (rumieBas). Bunbl-nomuaanTel. CBsi3u B OHOIIEHO3E.

Okonornyeckue cucTeMbl (9KkocucteMmsbl). [loHsTHE 00 »5KOCHCTeMe H OHMOTEOLEHO3E.
@OyHKIMOHATbHbIE KOMIIOHEHTbI SKOCUCTEMBI: MPOIYLIEHTbI, KOHCYMEHTHI, peayLeHTsl. KpyroBopot
BELIECTB U IIOTOK SHEPTUM B 3KocucTeMme. Tpoduueckue (MUIIEeBbIE) YPOBHU 3KocucTeMbl. [IuiieBbie
nenu M cetd. OCHOBHbIE IIOKa3aTeIM HKOCUCTEMbI: OHoMacca, MNPOAYKLHUSA. OKOJOTHMYECKHUE
NUPAMUJIBI:  MPOAYKLUH, YHUCICHHOCTH, Ouomacchl. CBONCTBA 3KOCHCTEM: YCTOMYHMBOCTb,
camoperyJsnus, pazsutue. CyKIeccus.

[IpuponHble 3IKOCHUCTEMBI. DKOCHUCTEMBI 03€p U peK. OKOCHUCTeMa XBOWHOTO WM
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOTEHHbIE HJKOCHUCTEMBI. ATpPO’KOCHCTEMBI. YpOoskocucTteMbl. buonoruueckoe u
XO03AHCTBEHHOE 3HAYEHHUE arpO’KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpazue kak Qakrop ycroiunBocTu dKocucteM. CoxpaHeHHE OHMOJOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenne B. . Bepnanckoro o Ouocdepe. I'panuniel, cocraB u cTpykrypa o6uocdepsl. JKusoe
BEIIECTBO U ero GpyHkuuu. OcoGeHHOCTH OMocdepbl Kak rio0aabHON SKOCUCTEMBI. JIMHaMU4ecKoe
paBHOBecHe U oOpaTHasl CBsI3b B Orocgepe.

KpyroBopotsl BemiecTB M OHOT€OXMMHMYECKHE LUKJIBl 3IIEMEHTOB (yrjiepoja, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoeuectBo B Onocdepe 3emian. AHTpONOreHHble M3MEeHEeHus B Ouocdepe. ['mobGanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBanue mpupoabl U yenoeuyecTBa. CoxpaHeHue OumopazHOOOpasusi Kak OCHOBA
ycroiunBocTu Ouocdeprl. OCHOBa pallOHAIBHOIO YIPABIEHUS MPUPOAHBIMU pecypcaMu M MX
ucnosib3oBaHue. JloCTHKeHHUsI OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunel u cxembl: «[lumessie nenu», «buoleHo3: coctaB U CTpykTypay, «lIpuponnsie
coobuiectBay, «Llenu nutanusy», « Jkoorundeckas nupamuaa», «buocdepa u uenosexy, «Ikocucrema
HIMPOKOJIMCTBEHHOTO Jieca», « IKOCUCTeMa XBOMHOro Jseca», «buoueHno3 Bonoéma», «ArpoueHos3y,
«IIpuMmepHbIE aHTPONOIeHHbIE BO3ACUCTBUS Ha NPUPOLY», «BakHeWIne MCTOYHMKH 3arpsA3HEHHUs
BO3AyXa M TPYHTOBBIX Bon», «llouBa — BakHelmas cocraBistomas Ouochepsr», «DaKTOPbHI
nerpagauuu nousy, «llapaukoBsii apdexT», «DakTophl paJuOaKTUBHOTO 3arps3HEHUs OUOChEPHI»,



«Obmas cTpykrypa Ouocdepn», «PacmnpocTpaHeHue >XU3HH B Ouocdepe», «O30HOBBIM 3KpaH
ouocheps», «kKpyroBopor yriepona B 6uochepe», «kKpyroBopor azora B Ipupoie».

ObopynoBanue: Mojaenb-anuMKanus «TunuuHele OMOLIEHO3B», Tepbapuil «PacTurenbHble
coob1ecTBay, Koyekuuu «buorenosy, «BpeauTenu BaxXHEWIINX CEIbCKOXO03SHCTBEHHBIX KYIbTYpPY,
repOapuy ¥ KOJUIEKIIUHM PACTCHUN M KUBOTHBIX, IPHHAJUICKAIINE K PA3HBIM KOJIOTHUECKUM IPyIIamM
onHoro Buaa, KpacHnas kuura Poccutickoit denepariuu, n300pakeHus: OXpaHsIeMbIX BHUJIOB PAaCTCHHMA
Y )KUBOTHBIX.

INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA INTPOI'PAMMBI 110 BUOJIOI'MU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

Cormacho @I'OC COO, ycraHaBnuBarOTCSI TpPeOOBaHUS K pPE3yJIbTaTaM OCBOCHHS
00yJaloIMMHUCS TIPOrpaMM CpeJHEro oOmiero oO0pa3oBaHUS: JUYHOCTHBIM, METAalpeIMETHBIM M
MNPpECAMCTHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B crpykType JNMYHOCTHBIX pE3YJNbTATOB OCBOEHUs IIpeaMera «bHOOrus» BBIIEICHBI
CJICAYIOIINE COCTABIISAIOLINE: OCO3HAHNE 00YYAIOLIMMUCS POCCUHCKON I'pakJaHCKON HIEHTUYHOCTHU —
TFOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPEICIICHUIO, HAJMYUE MOTUBALMMU K
00y4yeHHI0 OMOJIOTUH, LIEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXIEHUH JMYHOCTH Ha OCHOBE
KJTIOYEBBIX IEHHOCTEH M MCTOPHUYECKUX TPAAUIUIA pa3BUTHUSI OMOIOTUYECKOTO 3HAHUS, TOTOBHOCTh U
CHOCOOHOCTh O0YHYaIOLINXCsl PYKOBOJACTBOBATHCA B CBOEH JEATEIBLHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKAMHM, TPUCYIIMMHU CHCTEME OHOJIOTMYECKOro OO0pa3oBaHMs, HATUYHE SKOJIOTUYECKOTO
IIPaBOCO3HAHUS, CIOCOOHOCTH CTABUTh LIE€IH U CTPOUTH KU3HEHHbIE MJIaHbI.

JInuHOCTHBIE pPe3yIbTaThl OCBOEHUS NpeameTa «bruoaorus» 1ocTuratoTcsi B eAMHCTBE Y4eOHOM
U BOCIHTATEIBHOM  JIEATENIBHOCTH B  COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCHUICKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKMMH M JYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMH, INPUHATHIMU B
o0miecTBe MpaBUJIaMM M HOPMAaMU IIOBEAEHUS U CIIOCOOCTBYIOT IIpolleccaM CaMONO3HAHUS,
CaMOBOCIIMTAaHUs M CaMOpAa3BUTHUSA, Pa3BUTUSA BHYTPEHHEH IIO3MLIMM JIMYHOCTH, NATPUOTHU3MA,
YBaXEHUsA K 3aKOHY U IIPaBOIOPAIKY, YEJIOBEKY TpyAa M CTapUIeMy IOKOJIEHHUIO, B3aMMHOIO
YBa)KEHUsI, OEPEKHOTO OTHOLIEHHUS K KYJIbTYPHOMY HACIEAHUIO U TPAJAULIMSIM MHOTOHAI[MOHAIBHOIO
Hapoza Poccuiickon denepaunn, NpUpOAE U OKPYKAIOLIEH cpeie.

JInuHOCTHBIE pe3yNbTaThl OCBOEHHUsI ydeOHoro mnpeamera «bHOJOrHsS» AOKHBI OTpa)xarb
TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIuXcs PYKOBOACTBOBATbCA C(HOPMUPOBAHHOM BHYTpEHHEH
MO3UIUEH JTMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPHUEHTAIMil, MO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOLUX TPAJUIMOHHBIM LIEHHOCTSIM POCCUHCKOr0 OOIIECTBa, pPacIIMpEeHUe KU3HEHHOTO
ONBITA U OIBITA JIEATEIBHOCTH B IPOLECCE pealn3alid OCHOBHBIX HAIIPaBICHUN BOCIUTATEIbHOU
JeATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:kpaHcKOro BOCIUTAHHUSA:

c(OPMHPOBAHHOCTh I'PAXKJIAHCKON MO3UIIMK 00YUaIOIIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

0CO3HaHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, yBa)kKeHUE 3aKOHA U ITPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JIESTENHOCTH IPHU CO3/IaHUU YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBHITOJIHEHUN OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpeNENsATh COOCTBEHHYIO MO3HUIIMIO 110 OTHOILIEHUIO K SBJICHUSIM COBPEMEHHOMN
KHU3HU U OOBSICHATS €€;

YMEHHE YYUTHIBATH B CBOUX JEHCTBUSAX HEOOXOJMMOCTh KOHCTPYKTHMBHOTO B3aUMOJEHCTBUS
Jro/ielt C pa3HBIMU YOEXKACHUSMH, KYJIbTYPHBIMHU LIEGHHOCTSIMHU U COLMAIBHBIM TOJ0KEHUEM;

FOTOBHOCTh K COTPYAHMYECTBY B TIPOIECCE COBMECTHOTO BBIIIOJIHEHUS Y4EOHBIX,
IIO3HABATEJIBHBIX U UCCIIENOBATEIIbCKUX 3a/a4, YBAXKUTEIBHOIO OTHOIICHHUS K MHEHUIO OIIIOHEHTOB
pH 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPIKaHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMSA:



c(OPMUPOBAHHOCTh POCCUICKON TpakIaHCKON WACHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K
CBOEMY HapoAdy, YyBCTBA OTBETCTBEHHOCTH repen PoauHoM, TOpaOCTH 3a CBOM Kpaid, cBol0 PoauHy,
CBOM SI3BIK M KYJIBTYPY, IPOIIIOE U HACTOsIIIIee MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIECHHE K MPUPOJHOMY HACIEAUI0 U MaMATHUKAM IPHUPOABI, TOCTHUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJl POCCHUICKUX YUEHBIX B CTAHOBJICHHE M pa3BUTHE OUOJIOTHH,
MOHWMAaHUS 3HAYCHUsI OMOJIOTHH B TIO3HAHUU 3aKOHOB MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO
00111eCTBA;

ujeiHast yOexIEHHOCTh, TOTOBHOCTh K CIIY’)KCHHIO U 3ammre OTedecTBa, OTBETCTBEHHOCTD 32
ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

OCO3HaHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUEHTUPYACh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOIIECHHWE K CBOMM POJUTENSAM, CO3/JaHHI0 CEMbUM HAa OCHOBE OCO3HAHHOTO
MPUHATUSA LEHHOCTEN CEMENHOM )KM3HU B COOTBETCTBUU € TPaAULIMAIMU Hapo 0B Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETHYECKOE OTHOLICHHE K MHUpY, BKIIOYash 3CTETUKY ObITa, HAYyYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILIICHHUI;

MIOHUMAaHUE SMOIMOHAJIBHOT'O BO3ACHCTBUS AKUBOM IPUPOABI U €€ EHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PA3HBIX BUJIaX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KauyeCTBa
TBOPYECKOU JINUHOCTH;

5) pusznueckoro BocnuTanus, GopMHUPOBAHNS KYJIbTYPbI 310POBbS U 3MOLMOHAJILHOIO
0J1aronoJIyyus:

NOHMMAaHUE W pealn3alusl 370pOBOTO M 0OE30MacHOTr0 00pasa >KM3HH (3A0pPOBOE MUTAHUE,
coONIOZICHHEe TUTHEHUYECKUX MpaBWI W HOPM, CcOaJaHCUPOBAHHBIA PEXHUM 3aHATUA M OTIbIXA,
perymsipHas pu3nvecKasi akTHBHOCTH), OEPEKHOT0, OTBETCTBEHHOT'O W KOMITIETEHTHOTO OTHOIIEHUS K
coOCcTBEeHHOMY (U3HUYECKOMY U TICHXHUYECKOMY 3/I0POBBIO;

MMOHUMaHWE 1IEHHOCTH TIPaBUJI MHANBUYATLHOTO U KOJIJIEKTUBHOTO 0€30MacHOTO TIOBEICHUS B
CUTYaIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHWE TIOCJICJICTBUA U HENPHUATHUS BPEIHBIX MPUBBIYEK (YIMOTPEOJECHUS aTKOTOJIs,
HapKOTUKOB, KYpEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0T00ue;

TOTOBHOCTh K AKTHBHOM JI€ATETbHOCTH TEXHOJOTHYECKOM M COIMAIBHOM HAINpaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, JIAHUPOBATH U CAMOCTOSITENILHO BBIMOTHITH TAKYIO ACSITENbHOCTD;

WHTEpPEC K pasIuyHbIM cdepaM MpoPecCHOHANTBHOM NEATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccuu U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIaHbL;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO HAa MPOTSHKEHUU BCEH KU3HU,

7) 3K0JI0TM4Y€CKOT0 BOCTTUTAHUSA:

AKOJIOTHYECKH IIe7IecCO00pa3Hoe OTHOIIEHHWE K TMPHUPOJIe KaK MCTOYHHKY >KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIICHHE YPOBHS JKOJOTHYECKON KYJIBTYPBI: MPUOOPETEHHE OIbITa IUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYXKAIOLIEH Cpeibl;

OCO3HAHUE TJI00ATBPHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIEM U IMTyTeH UX PEIICHUS;

CIIOCOOHOCTH HCIIONB30BATh MPHOOPETaeMble IPU M3YYCHUHU OMOJIOTHH 3HAHUS U YMEHUS MpU
pemeHnu MpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM IPUPOJIONOIB30BAHNEM (COOJIIOICHUE TTPaBUII
MOBEJICHUSI B MPUPOJIE, HAMIPABIECHHBIX Ha COXPAHEHHE PAaBHOBECHS B SKOCHCTEMAaX, OXpaHy BHUJOB,
IKOCUCTEM, Orochephl);

AKTHUBHOE HETPUATHUE AEHCTBUN, TPUHOCAILUX BPEJl OKPYXKAIOIIEeH MPUPOIHON cpene, yMeHue
MPOTHO3UPOBATh HEOIATOMPHUATHBIE YKOJIOTHUECKHUE MOCIEACTBHS MPEANPUHUMAEMBIX JCUCTBUN U
MpeaoTBpaniaTh ux;



HaJIMYME Pa3BUTOIO SKOJIOIMYECKOIO MBIIUIEHHS, SKOJIOTMYECKOM KYJIbTYpbl, OIIBITA
JESATEIIBHOCTH 3KOJIOTUYECKON HAIIPaBICHHOCTH, YMEHUS PYKOBOACTBOBATHCS IMH B TI03HABATEIILHOM,
KOMMYHHUKaTUBHOW U COLIMAJIBHOM MPAKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTUYECKOH I€ATEIbHOCTH
JKOJIOTMYECKON HalpPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHUPOBAHHOCTE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAaYKHU 1 001IeCTBEHHON TPAKTUKH, OCHOBAHHOTO Ha TUAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B IIOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YMUTATEJICKOW KYyJIbTYpbl KaK CpPEICTBA B3aUMOACHCTBUSA
MEXy JIFOJIbMU U MIO3HAHUS MUDA;

NOHMMaHue cnenu(uku OHOJOrMM KaK HayKH, OCO3HaHUS e€ poiau B (POpPMHUPOBAHUH
PaLMOHATIBHOIO HAYYHOI'O MBIIIJIEHHS, CO3aHNHU LIEJIOCTHOI'O MTPEJICTABIEHHS 00 OKpYXKaKoIeM MUpPe
KaKk O €JUHCTBE MPUPOIBI, YeJIOBEKa M OOIIECTBA, B MO3HAHHM NPHUPOIHBIX 3aKOHOMEPHOCTEH U
peLIeHUH IPOoOIeM COXPaHEHHs IPUPOIHOTO PABHOBECHS;

yOeKIEHHOCTH B 3HAYMMOCTH OMOJIOTHH JIJIsl COBPEMEHHOW IMBUJIM3AINHU: 00ECTIeYeHHsI HOBOTO
YPOBHSI Pa3BUTUSl MEAULUHBI, CO3/laHUE IEPCIEKTUBHBIX OMOTEXHOJOIMH, CHOCOOHBIX peIIaTh
pecypcHbie TpOOJEeMBbl pa3BUTHSI UYEJIOBEUECTBA, IIOMCKA TyTeH BbIXOJAa W3 TII00AIBHBIX
9KOJIOTUYECKUX MpoOJeM U obecrieyeHus: mepexoja K yCTOMYMBOMY Pa3BUTHIO, PALMOHAIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJIyY€HUH OMOJIOTMYECKUX 3HAaHUM B LEISIX IOBBILICHUS OOLIEH
KyJbTYpBl, €CTECTBEHHO-HAyYHOH TI'PAMOTHOCTH, KaK COCTaBHOH 4YacTh (yHKIHOHAIBHON
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi pu U3y4eHuu OUoJIoTuH;

NOHMMAHHUE CYUIHOCTM METOJOB IIO3HAHUS, MHCIIOJIIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCIIOJIb30BaTh MOJydaeMble 3HAHUSI IS aHAJIN3a U OOBSICHEHUS SABJICHUN OKPY/KAIOLIETO
MHUpa ¥ MPOUCXOAIIUX B HEM M3MEHEHHUH, YMEHUE JeTaTh 00OCHOBAaHHbBIC 3aKJIIOUEHHSI HA OCHOBE
Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIBIO OJIYYEHUs JOCTOBEPHBIX BbIBOJIOB;

CIIOCOOHOCTh CAaMOCTOSITEIILHO UCII0JIB30BATh OMOJIOrMUECKUE 3HAHUS JUIsl peIlieHUs Tpo0IieM B
pEAIbHBIX KU3HEHHBIX CUTYalMsIX;

OCO3HaHUE IICHHOCTH HAy4YHOH JEATEIBbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOEKTHYIO U
HCCIIE0BATEIBCKYIO ACSITEIBHOCTh HHAUBUIYAIBHO U B TPYIIIIE;

TFOTOBHOCTb M CIIOCOOHOCTH K HENIPEPHIBHOMY 00pa30BaHUIO U caM000pa30BaHUIO, K aKTHBHOMY
MOJYYEHHUIO HOBBIX 3HAHUM MO0 OMOJIOIUU B COOTBETCTBUHU C KU3HEHHBIMH MTOTPEOHOCTSAMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaThl OCBOEGHUs YydeOHOro mnpeaMera «buonorus» BKIIOYAIOT:
3HauMMble i1 (QOPMHUPOBAHMS ~ MHUPOBO33pEHHUS  OOydaromMxcs  MEXIUCUUIUIMHAPHBIE
(MexXmpenMeTHbIE) OOIeHAYYHbIE MMOHATHS, OTPaKAIOIINE LEJIOCTHOCTh HAyYHON KapTHHBI MHUpa U
crnenupuKy METOJOB IO3HAHUS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, JHEPIus,
SBJICHHE, MPOLIECC, CUCTEMA, HayUHbIH (aKkT, MPUHLIUI, THII0Te3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIeIOBaHUE, HAOJIOJIEHUE, W3MEpEHHUE, SKCIEPUMEHT U JPYTUX), YHHUBEpcaibHbIE Yy4yeOHbIE
neiicTBus (Mo3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIE, PErYJIATUBHBIE), oOecneunBaronye (GopMUpoBaHHe
(YHKIIMOHAJIBHOW TI'PaMOTHOCTH U COIMAIBbHOM KOMIETEHLUU OOYy4aroIluXcs, CIOCOOHOCTb
00yYaroImuXxcsl MCMOIb30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHHUS U
YHHUBEpcalbHble yueOHbIE IeWCTBUS B TO3HABATEIHHON M COLUAIBHON IPAKTHKE.

MertarnpeMeTHbIe pe3yIbTaThl OCBOSHHSI TPOrPaMMBbI CPETHETO 00IIEr0 00pa30BaHUs JTOJKHBI
OTpaxkaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIIMU:

1) 6a3oBbIe JJornyecKue AeHcTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyalM3UpoBaTh HpolieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUHU 3HAHWN MPUEMBI JIOTMYECKOTO MBIIUICHHUS (aHalu3a, CUHTE3a,
CpaBHEHHsI, KiIaccu(uKauu, o000IIEHHs ), paCKpPhIBATh CMBICT OMOJOTUYECKUX MOHATUHN (BBIAEIATH
UX XapaKTepHbIE IPU3HAKH, YyCTAaHABIMBATh CBSI3U C IPYTUMHU IMOHATHAMH);



OTIpeNIeNIATh LI ACATEIbHOCTH, 3a/1aBasi TapaMeTphbl U KPUTEPUH UX JTOCTHKEHHUS, COOTHOCUTD
pEe3yAbTAThI AESITEIBHOCTH C IIOCTABICHHBIMH LIEISAMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TMOHATUS ISl 00bSICHEHHS (DAKTOB U SABJICHUIN )KUBOM MTPUPOJIBL;

CTPOUTB JIOTMYECKHE PACCYKACHUS (MHIYKTUBHBIE, AE€JYKTUBHBIE, IO aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH M MPOTHBOPEYHsS] B pPAaCCMaTPUBAEMBIX SBICHHSAX, (HOPMYIHPOBATH BBIBOJABI U
3aKJIIOYECHHUS;

OPUMEHATh CXEMHO-MOJICNIbHBIE CPEACTBAa ISl MPEJCTABICHUS CYIIECTBEHHBIX CBS3€H H
OTHOIIEHUH B M3y4aeMbIX OHOJOIMUYECKHMX OOBEKTaX, a TakXe MPOTUBOPEUUH pPa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUIaH PELICHUs MPOOJIEMBbl C YYETOM aHalU3a MMEIOIIMXCS MaTepHaIbHbIX U
HEMaTepHUaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM,
OLICHUBATh PUCKH MTOCIIEICTBUI EATETbHOCTH;

KOODJMHUPOBaTb U BBINOJHATH PAabOTy B YCIOBHSX pPEaJbHOrO, BHUPTYaIbHOTO MU
KOMOHWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUIEHUE TP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 0a30BBIE HCCIEN0BATENLCKHE AeliCTBHS:

BJIAJCTh HaBbIKAMU Y4e€OHO-HCCIEeN0BATEIbCKOW M MPOEKTHOH JesTeNbHOCTH, HaBbIKAMH
paspeieHus MmpoOieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJOB
pelLIeHHs] IPAKTUYECKHUX 33a/1a4, IPUMEHEHHIO Pa3InYHbIX METO0B IIO3HAHUS;

UCTIONIB30BaTh PA3IMYHbIE BUABI JESATEIBHOCTH TI0 IIOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTanuu, IpeoOpa3oBaHUIO U IPUMEHEHHIO B yU€OHbBIX CUTYalLlUAX, B TOM YHCIIE IPU CO3aHUU
y4eOHBIX U COIMATIBHBIX IPOCKTOB;

dopMHpOBaTh HAay4yHBIH THUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBBIMU
MOHATUSIMH U METOAAMU;

CTaBUTh U (QOPMYJIUPOBaTh COOCTBEHHBIC 3aJaud B OOpa30BaTEIbHON JAEATENBHOCTH U
KU3HEHHBIX CHTYalUsX;

BBISIBJIATH IPUUMHHO-CIIC/ICTBEHHBIE CBSA3H U aKTyallIM3UPOBATh 3a/1auy, BbIIBUTaTh TUIIOTE3Y €€
pelIeHusi, HaXOAUTh apTyMEHTHI ISl JOKa3aTebCTBA CBOUX YTBEP)KACHHM, 3a7aBaTh MapaMeTphl U
KPUTEPHHU PELICHHUS;

AHAJTM3UPOBATH TIOJTYYEHHBIE B XO/I€ PEIICHUS 3a]]a9i PE3yJIbTaThl, KpUHTUYECKH OI[CHUBAThH X
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CUTYAIlHsIM, OLEHHUBATH IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh IIEJICHANpPABIECHHBIH MOMCK IEpPEeHOCca CPEeJICTB M CIOCOO0OB JIeHCTBUSA B
PO ECCUOHANIBHYIO CPENY;

YMEThb MEPEHOCUTh 3HAHUS B MI03HABATEIbHYIO M NMPAKTHUECKYIO 001aCTH KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTe;

BBIJIBUT'aTh HOBBIE UJIEH, NTPeIaraTb OPUTHMHAIbHbIE MTOIXO0/Ibl U PEIICHUs, CTABUTH MPOOIEMBI
¥ 33/1a4H, JONYCKAIONINE aTbTePHATUBHBIC PEIICHUSI.

3) padora ¢ nnpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOPMAINH (TEKCTEe Y4EeOHOT 0 MOCOOus, Hay4HO-
HOMYJSPHOM TnTepaType, OMOIOrMYECKHX CIOBapsX U CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax TaHHbIX,
B MlHTEpHETE), aHATM3UPOBATH HH()OPMAITHIO PA3IMIHBIX BUIOB U (POPM NIPEACTABICHHUS, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEMTPOTHUBOPEUNBOCTH;

GbopMyHpOBaTh 3ampoChl W TPUMEHSTH pPa3JMYHbIE METOJBl TNpPH TOHWCKE W O0TOOpe
O6uonornyeckoit MHGopMaIK, He0OX0IUMOM /7S BHITIOJIHEHUS YUeOHBIX 3a/1a4;

nproOpeTaTh OMBIT  HCIOJNB30BAaHMS  HH(POPMAITMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJIbHYIO (opMy TMpeacTaBieHHs OHOJIOTMYECKOM
uHpopManuu (CxeMbl, rpaduKu, TUarpaMMsbl, TaOIHIIbI, PUCYHKH U APYToe);

UCIIOJIb30BAaTh HAYYHBIM SI3bIK B KayecTBE CpeACTBa Mpu paboTe ¢ OUOJOTHYECcKOU
uHpopManuel: MpPUMEHATh XUMUYecKHe, (u3ndeckue M MaTeMaTHYeCKWe 3HAaKM M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATypy, WCIOJb30BaThb M IPeoOpa3oBbIBaTh  3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISITHOCTH;



BJIaJICTh HaBbIKAMM PACIIO3HABAHMS U 3alMTHI HH(POpMAUK, HHPOPMALTMOHHOW O€3011aCHOCTH
JIMYHOCTH.

OgiajeHHe YHHBEPCAJIbHBIMA KOMMYHHKATHBHBIMH el CTBHSIMH:

1) o0menue:

OCYILECTBIISATh KOMMYHHUKALIMU BO BCEX c(epax >KU3HU, aKTUBHO y4acCTBOBAThH B JUAJIOTE WIIH
JUCKYCCHM IO CYIIECTBY 00CYy»AaeMoi TeMbl (yMEHHE 3aJjaBaTh BOIPOCHI, BHICKA3bIBATh CYXIECHUS
OTHOCHUTEJIBHO BBIIIOJHEHMS IpeljlaraéMoi 3ajadd, YYMUThIBaTb HHTEPECHI M COIJIACOBAHHOCTH
HNO3ULMHN IPYTUX YYaCTHUKOB JUAIOra UM JUCKYCCHH);

pacrio3HaBaTh HEeBEpOaJIbHBIC CPEICTBA OOIEHMS, TOHUMATh 3HAUYEHHE COIMAILHBIX 3HAKOB,
HPEANOCHIIOK BO3HUKHOBEHMSI KOH(JIMKTHBIX CUTyallMi, YMETb CMAr4artb KOH(JIMKTBI U BECTH
IIEPETOBOPBL;

BJIAJICTh Pa3IMYHBIMU CIIOCOOAMU OOLECHUS U B3aUMOAEHCTBHS, IOHUMAaTh HAMEPEHUS JPYTUX
JrOIeH, TPOSIBIATh YBAXHUTEIHHOE OTHOLICHHE K COOECeIHMKY M B KOpPpeKTHOW (opme
(bopMyIHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAaHUEM S3BIKOBBIX CPE/ICTB.

2) coBMecCTHAas JIeITeJbHOCTh:

NOHMMATh W MCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOW M WHJIMBUIYaJbHOW paOOTHI Mpu
peleHnH OMoJ0rn4ecKoi mpooIeMbl, 000CHOBBIBaTh HEOOXOIMMOCTb IPUMEHEHHUS IPYNIIOBBIX (hOpM
B3aMMO/ICHCTBHS NIPU PELICHNU Y4eOHOH 3a/1a4H;

BbIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHM ¢ yu€TOM OOIIMX HMHTEPECOB H
BO3MOXKHOCTEH Ka)kJI0T0 UieHa KOJUIEKTHBA,

IIPUHHUMATB LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH ACUCTBHS I10
€€ TOCTH)KCHUIO: COCTABJIATH IUIAH JEUCTBUM, PaCHpPEIeisaTh POJIM ¢ YYETOM MHEHHUHW yYaCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOI paboThI;

OLICHUBATh KaY€CTBO CBOETO BKJIAJa M KAKAOTO YYaCTHHUKA KOMAaHIBI B OOIIUI pe3yabTar Mo
pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE IIPOEKThI, OLIEHMBAThb WJEU C IO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETMUYECKOE MOBEJCHUE B Pa3IMUHBIX CUTYalUsX, [IPOSBIIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

OsiaieHHe YHMBEPCAJbHBIMHU PeryaIsTHBHBIMH 1eHCTBUSIMU:

1) camoopranusanusi:

MCII0JIb30BaTh OMOJIOrMYECKUE 3HAHUS [ BBISIBJICHUS MPOOJIEM U MX PELICHUS B dKU3HEHHBIX U
y4eOHBIX CUTYyalLlUsX;

BbIOMpaTh HA OCHOBE OMOJIOTMUECKHUX 3HAHMUN II€JIEBbIE M CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M TOCTYNKAax I0 OTHOIIEHUIO K JXMBOW IPHUPOJAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXKaIOIIHX;

CaMOCTOSITENIBHO OCYILIECTBIATh IO3HABATENbHYIO JESITEIbHOCTb, BBISBISATH IPOOJIEMBI,
CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 33J1aud B 00pa30BaTEIbHOM NEATEIbHOCTU U KU3HEHHBIX
CUTYaLUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEIIEHUs MpoOJieMbl C YYETOM HUMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMEeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO U MPOSBICHHUIO MIMPOKOM JPYIUIMU B Pa3HbIX 00JacTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBINA U KYJIbTYpHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLICHUBAThH
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;

BJIaJI€Th HAaBBIKAMU IO3HABATENIbHOW pe(IEKCHMM KaK OCO3HAHMs COBEpIIAEMBIX IEHCTBHHA U
MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, MCIOIb30BATH MPUEMBI pe(IIeKCUU IS
OLICHKH CUTYyalllH, BHIOOpPA BEPHOTO PEILIECHUS;



YMETbh OLIEHUBATh PUCKHU U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHUKEHMUIO;
IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX MPH aHAIN3€E PE3Y/IbTAaTOB JESITEIbHOCTH;
3) npuHsATHE ce0s1 M APYTUX:

IPUHUMATh ce0s, TOHUMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OILINOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMU APYrOro YeJIOBEKa.

MNPEJIMETHBIE PE3YJIBTATHBI

[Ipenmernsie pe3ynbraThl ocBoeHHs mporpammbl COO mo Ouonoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crenuduyueckue st ydyeOHoro mnpeamera «buosiorus» HaydHble 3HaHUS, YMEHHS U
CIOCOOBI JEHCTBUI IO OCBOEHUIO, HHTEPIIPETALIMM U IIPE0OPA30BAHUIO 3HAHUM, BUJIbI AESITEIbHOCTU
IO MOJIYY€HHUIO HOBOTO 3HAHUS U MPUMEHEHHIO 3HAaHUH B Pa3JIMYHBIX YUEOHBIX CUTYAIUAX, a TAKKE B
peaIbHBIX XKU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX ¢ Onosiorueil. B mporpamme npeaMeTHble pe3yabTaThl
MPEJICTaBJICHBI 10 ToJaM 00y4YeHUsI.

[IpeameTHbIe pe3ysbTaThl OCBOEHUS yueOHOro mpeamera «buonorus» ¢ 10 knacce nOMKHBI
OTpaXkatTh:

c(OpMUPOBAHHOCTh 3HAHUI O MecTe W poid OHOJOTMM B CHCTEME HAYYHOIO 3HAHUS
€CTECTBEHHBIX HAyK, B (DOPMHpPOBAHHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHBI MUpA U
HAayYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUICKUX U 3apyOEKHBIX YUYEHBIX-OMOJIIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHME pacCKpbIBaTh COJEp)KaHUE OMOJOTMYECKMX TEPMUHOB M IOHATHUN: KHU3Hb, KIIETKa,
opranu3M, mMetrabonu3M (0OMEH BEIIECTB M MPEBpAIICHHUE HYHEPTHH), TOMEOCTa3 (CaMOPEryIIsIys),
YpOBHEBasi OpraHU3als )KUBbIX CUCTEM, CAMOBOCIIPOU3BECHHE (PETIPOTYKIIHS ), HACIEICTBEHHOCTD,
W3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHME WU3JaraTb OHOJIOTHUYECKUE TeOopuu (KJIETOYHasi, XpOMOCOMHasl, MYyTalllOHHas,
LEHTpajbHas J0rMa MOJIEKYJIsIpHOI 6uonorun), 3akonsl (I'. Mengens, T. Moprana, H. 1. BaBusosa)
U ydeHus (0 LEHTpax MHOrooOpasus U MPOUCXOXKJEHUs KylabTypHbIX pacteHuil H. V. BaBuiosa),
OTIPEEINATh TPAHUIIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHME BIAJETh METO/IaMU HAyYHOTO NMO3HAaHUs B OMOJIOTMH: HAOIIOACHNUE U ONMCAHUE JKHUBBIX
CHCTEM, TNPOLIECCOB M SIBIECHUH, OpraHu3alus W MpOBEACHHE OMOJIOTHYECKOI0 HKCIEPUMEHTA,
BbI/IBJKEHUE THIIOTE3bI, BHISIBIIEHUE 3aBUCHUMOCTH MEXKY UCCIEelyeMbIMU BETMYMHAMHU, OObSICHEHUE
MIOJIyYEHHBIX PE3YJIbTaTOB, UCIIOJb30BAHHBIX HAYUHBIX IOHATUH, TEOPUI U 3aKOHOB, YMEHHE A€IaTh
BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3Yy/IbTATOB;

YMEHHME BBIIEIATh CYIIECTBEHHBIE IPU3HAKM BUPYCOB, KIETOK IPOKAapUOT M JYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IMPOIIECCOB: OOMEHa BEIIECTB U
NpEeBpallleHUs] PHEPTUU B KIETKe, (OTOCHHTE3a, IUIACTUYECKOT0 M SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MEH03a, OIUIOAOTBOPEHHUS, Pa3MHOKEHHUS, WHIAUBUAYAIbHOIO pa3BUTHUS
opraHusma (OHTOI€He3);

YMEHHME MNPUMEHSTh IOJIyU€HHbIE 3HAHMS Ui OOBSCHEHUS OMOJIOIMYECKHUX IPOIECCOB M
SBJICHUM, JUUIsl TIPUHATUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHOW >KM3HU C LIEIbI0 oOecreueHus
0€30MacCHOCTH CBOETO 3/10pOBbs U 3/10POBbsI OKPYXAIOUIUX JIFOJEH, COOII0/IEHUSI HOPM T'PaMOTHOTO
MOBEJICHUS B OKpPY)KAIOLIeH NpPUPOAHOM cpene, MOHMMaHUE HEOOXOIUMOCTH HCIOJIb30BAHUS
JOCTHKEHUI COBPEMEHHOM OMOIOrMH U OMOTEXHOJIOTUH JUIsSl palliOHAIBHOTO TPUPOIOTOIb30BaHUS;

YMEHUE pelaTh 3J1eMEeHTapHble TeHETHYECKHE 3a1a4l HA MOHO- M JJUTHOPHIHOE CKPELIHBAaHHUE,
CLIETUIEHHOE HaclieJ0BaHUE, COCTaBIATh CXEMbl MOHOTHUOPHUIHOTO CKpEIIMBaHUs JJIsl peICKa3aHus
HacJIEJOBaHMsI IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATH JIAOOpaTOpHbIE U MTPaKTUUYECKHE padoThl, COOJII0IaTh MTpaBuiia pu padoTe
¢ y4eOHBIM U J1a00paTOpHBIM 000pYI0BAHUEM;

YMEHHE KpPUTHYECKH OIEHUBaThb W HWHTEPIPETUPOBATh HHEOOPMALHUIO OHOJIOTHYECKOTO
COJIepKaHus1, BKIIIOYAIOIIYIO IICEBIOHAaYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpPECTBa MaCCOBOM
nH(pOpMali, HAy4YHO-TIONYJISIPHbIE MaTepPHAJIbl ), STUYECKUE aCIIEKThl COBPEMEHHBIX UCCIIEJOBAHU B
O6uonoruu, MeuIrHe, OMOTEXHOJIOTHH;



YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOILEHHS, 0000111as1 OMOJIOTHYECKYIO
MH(POPMALIMIO U3 HECKOJIBKMX UCTOYHUKOB, TPAMOTHO UCIOJIb30BaTh NOHATHIHBIN anmapat OMoI0ruu.

[IpenmeTHble pe3ynbTaThl OCBOEHHs yueOHOro npenmera «buonorus» ¢ 11 knacce HOIKHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHMA O MecTe M pPOJM OWOJOTMM B CHCTEME HAayYHOIO 3HAHHSA
€CTECTBEHHbIX HayK, B (DOPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAayYyHOW KapTHHBI MHUpPAa U
HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUHCKUX M 3apyOEkKHBIX YUEHBIX-OMOJOrOB B Pa3BUTHE
6uosnornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa [yl PEeLIeHUs KU3HEHHbIX 3a/ay;

YMEHHUE PACKPBIBATH COJEP)KaHHE OMOJOTHYECKUX TEPMHHOB W TOHATHI: BU, MOMYJISALUA,
reHo(OH/]], IBOJIIOLMS, ABMKYILIME CHIIBI ((PaKTOPbI) IBOJIOLUH, HPUCIOCOOIEHHOCTh OPraHU3MOB,
BUI000pa30BaHUE, IKOIOTUYECKHE (DAKTOPBI, SKOCHCTEMA, MPOIYLEHTHI, KOHCYMEHTBI, PEIYLICHTHI,
LeNY MUTAaHUs, SKOJIOTHYecKas nupaMuia, OnoreoueHos, ouocdepa;

yYMEHHUE U3JIarath OMoJIoTHYecKue TeopuH (3BomonnonHas Teopus Y. JlapBuHa, CHHTETHUECKAs
TEOPHsI BOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabiieBoro cxozactsa K. M. bapa, uepenoBanus
[JIaBHBIX HampaBieHud u myrtedl spomroruu A. H. CeseproBa, yuenus o Owmochepe B. U.
Bepnazckoro), onpeaensaTh rpaHULlbl UX IPUMEHUMOCTH K J)KUBBIM CUCTEMAM;

YMEHHE BIIQJECTh METOIaMU HAYYHOTO MTO3HAHUS B OMOJIOTHUH: HAOIIOJCHUE M OTICAHUE KUBBIX
CHCTEM, IMPOLIECCOB M SBJICHUI, OpraHu3alus M IPOBEJCHHE OHOJIOrMYECKOr0 3SKCIEpHUMEHTa,
BBIJIBUKCHUE THITOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEX/1Y HCCIEeTyeMbIMUA BETMYMHAMH, OOBSICHEHNE
HOJYYEHHBIX Pe3y/IbTaTOB, UCIIOJIb30BAHHBIX HAYUHBIX MOHATHH, TEOPUIl U 3aKOHOB, YMEHUE JeNaTh
BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICNIATh CYLIECTBEHHbIE MPU3HAKM CTPOEHHUsS] OHMOJIOTMYECKUX OOBEKTOB: BUJOB,
HOIYJISIINH, TPOAYIICHTOB, KOHCYMEHTOB, PEAYIICHTOB, OMOT€OIIEHO30B M YKOCHCTEM, 0COOCHHOCTH
IPOLIECCOB:  HACJIEJCTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa, BHMI000pa3oBaHus,
NpUCIIOCOOJICHHOCTH OPraHWU3MOB, JNEHCTBHS SKOJIOTHYECKHX (DaKTOPOB HA OPraHM3MBI, IepeHoca
BEIIECTB U IIOTOKA HHEPIUU B SKOCHCTEMax, aHTPOIOIEHHBIX HM3MEHEHMH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB M OMOTCOXMMHYECKHX IIUKIIOB B Onocdepe;

yYMEHUE MPUMEHATh IOJIyYeHHbIC 3HAHUSA 11 OOBSCHEHUS OMOJOIMYECKHX IMPOLIECCOB U
SIBJICHUM, JJISl TIPHHATHUS MPAKTHUYECKUX PEUICHUH B IOBCEIHEBHOW >KM3HM C LEIBIO 0OecreueHus
0€30IIaCHOCTH CBOETO 3/I0POBbS M 3/I0POBbSI OKPYKAIOIIUX JOAEH, COOII0JIEHUS HOPM T'PaMOTHOTO
MOBEJICHUS B OKpYKAIOLIeH TPUPOJHON cpejie, MOHMMaHUE HEOOXOIUMOCTH WCIOIb30BAHUS
JOCTH)KEHUI COBpEMEHHOM OMOJIOTMHM JJIsl pallMOHAIIBHOTO MPUPOIONIOIB30BAHNUS;

YMEHHUE peliaTh dJeMEeHTapHbIe OMOJIOTHYECKHE 3aa4l, COCTABIISITh CXEMBI IIEPEHOCA BEIIECTB
Y SHEPTUH B HKOCUCTEMaX (LIeNH MUTaHUsA);

YMEHHE BBINOJIHATH JIAOOpaTOpHBIE U MPaKTUYECKUe paboThl, COOII0IaTh MpaBuiIa Mpu padoTe
¢ y4eOHBIM U J1a00paTOpHBIM 000pYyI0BAHUEM;

YMEHHE KPUTHUYECKH OIICHWBAaTh W HMHTEPIPETUPOBATh WH(POPMAIHIO OHOIOTHIECKOTO
COJIepKaHus1, BKIIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CPEJCTBA MAaCCOBOM
uH(pOpMalliy, HAY4YHO-TIOMYJIIpHBIE MaTepuajbl), pacCMaTpuUBaTh TIJI0OAJIBHBIE HKOJIOIMUYECKHE
po0IeMbl COBPEMEHHOCTH, (POPMUPOBAThH [0 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

yYMEHHE C03/1aBaTh COOCTBEHHBIE MUChMEHHBIE U YCTHBIE COOOIIEHHS, 0000111ast OMOTOTUUECKYIO
UH(POPMALINIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO MCIOJIb30BaTh MOHATHIHBIN anmnapart O1MoI0ruu.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
Ne KoJunyecTBo 4yacoB
w/n HaumeHoBaHuUe pa3aejioB M TeM MPOrPaMMBbl K I DJIeKTPOHHbBIE
Beero OHTPOJILHBIE pPaKTU4YeCcKue 06pasoBaTeIbHEIE PECYPCHI
padoThI padoThI
bu6mmoreka [IOK
! buosorus kax Hayka 2 0-5 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 JKuBbIe cCTEMBI U UX OpPraHU3aIUs 1 https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41¢292
4 JKuzHeaesaTenbHOCTh KIETKH 6 Egg:_?;;ge;asiorﬁ 17841292
5 Pa3smHOXeHue 1 MHAMBUAYAIBHOE Pa3BUTHE OPTaHU3MOB 5 1 bubmorexa LHOK
https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M MN3MEHUYHUBOCTh OPTAaHU3MOB 8 1.5 bubmorexa LHOK
) https://m.edsoo.ru/7f41c292
7 Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOTUU 3 Eggfj;;eezziorﬁn £41¢292
8 PeszepBHoe Bpems 1 bubmorexa LHOK
p p https://m.edsoo.ru/7f41c292
OBLLEE KOJIMYECTBO YACOB 10 [TPOI'PAMME 34 0 4
11 KJIACC
No KoauuecTBO YacoB
HaunmeHnoBaHue pa3ie/ioB U TeM IPOrpaMMBbl DJIEeKTPOHHBIE
n/m Bcero Kourtpoabnble | IIpakTuueckme 06PA30BATETBHBIE PECYPCHI
padoThbI padoThbI
bu6mmorexa [IOK
1 JBOMONUOHHAS GrONOTHS ? 1 https://m.edsoo.ru/7f41cc74
2 Bo3HukHOBEeHME 1 pa3BUTHE KU3HU Ha 3eMie 9 0.5 Egg?_l;/?ge;iiorﬁn f41cc74
3 Opranu3Mbl U OKpyXkarolas cpeaa 5 1 bubmoreia LHOK

https://m.edsoo.ru/7f41cc74




bubmuoreka [JOK

4 Coo0111ecTBa ¥ DKOIOTHUECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK

> Pesepsroe spems 2 https://m.edsoo.ru/7f41cc74

OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 2.5




INOYPOYHOE IINTAHUPOBAHUE

10 KIIACC

N KosnuecTBo yacoB Jlata DJIeKTPOHHbIE

u/n Tema ypoka Beero Konrpounubie IlpakTuyeckue A— o0pasoBare/ibHbIE

padoThI padoThI pecypcsl
bubnunoreka LIOK

1 buosnorus B cucreMe Hayk 1 https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a
Mertoap! mo3HaHus KUBoW npupoasl. [Ipakruyeckas padora

2 Neo 1 «Mcnionb3oBaHu€e pa3IMyHbIX METOIOB MIPU U3YUECHUHU 1 0.5 E;I6:_I;/($eeliior§/8 6366122
OMOJIOTHYECKUX OOBEKTOBY DS -

bubnunoreka LIOK

3 buosornueckue cUCTEMBI, ITPOLIECCH U UX U3YUEHUE 1 https://m.edsoo.ru/863e6564

4 XUMHUYECKUH COCTaB KJIETKU. Boga 1 MUHEpAJIbHBIE COTU 1 Bubmorexa HOK

' https://m.edsoo.ru/863e674e

5 Bbenku. CoctaB u cTpoeHue 6enKoB 1 Eggg?/ﬁeelﬁsiorfj@ 63e6b72
DepMeHTHl — OMOJOTHYECKHE KaTalu3aToOPHhI.

6 JlabopaTtopHnast pabota Ne 1 «M3yueHnne KaTaIuTHYECKON 1 05 bubnuoreka [IOK
AKTUBHOCTH (PEpMEHTOB (Ha MpUMEpe aMujIa3bl UIU ' https://m.edsoo.ru/863e6b72
KaTasas3bl)»

bu6nmorexa LIOK

7 YTIeBOAEL. JIHmHTe! ! https://m.edsoo.ru/863e6870

bubmmnoreka [HOK

8 Hyxnieunosgie wucnoret. ATO ! https://m.edscI)_E).ru/863e6d50

9 Hcrtopus u metonbl nzydenuns kiaetku. Kierounas reopust 1 bubmorexa [IOK

) https://m.edsoo.ru/863e6e88

10 Kierka Kak 1eJ10CTHas )KUBas CUCTEMA 1
Crpoenue sykaproTHueckoi kinetku. Jlaboparopnas pabota Buborexa [IOK

11 Ne 2 «I3yuenue CTPOCHH KIETOK pacTeHHH, JHBOTHBIX, 1 05 https://m.edsoo.ru/863e6£f0
rpuOOB 1 OaKTEPHid MO MUKPOCKOIIOM Ha TOTOBBIX hitps://m.edsoo ru/36367 L6¢
MUKpoIIpenaparax 1 ux OnucaHue» DS/ )

12 | OOmeH BeecTs Wik MeTa00IU3M 1 Bubmorexa HOK

https://m.edso0o0.ru/863e766¢




bubnunoreka LIOK

13| PorocumTes. XeMOCHHTE3 https://m.edsoo.ru/863e7c98
. bu6nmoreka [IOK
14 Duepremeckuii obmen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKHU. Jlenenne kieTku. Murto3.
JlaboparopHuas pabota Ne 3 «Habnronenrne Muto3a B bubmmoreka [JOK
15 0.5
KJIETKaX KOHUYMKA KOPEIIIKa JIyKa Ha TOTOBBIX https://m.edsoo.ru/863e7dc4
MUKpOIIpEnapaTax»
16 B 6 P bubnunoreka LIOK
nocHHTEe3 Oenka. Peakius MaTpuaHOro CUHTE3a https://m.edsoo.ru/863¢796¢
bubnuoreka [IOK
17 Tpancisms — Guocuntes deiica https://m.edsoo.ru/863e796e
18 | Hexnerounsie pOpMBbI KUZHU — BUPYCHI bubsmorexa [IOK
https://m.edsoo.ru/863e7540
bubnuoreka [{OK
19  ®opmbl pa3sMHOXKEHUS OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuoreka [IOK
20 | Meios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
bu6mmoreka IIOK
21 | OmnonotBopenue. Jlaboparopuas padota Ne 4 «M3yuenue 0.5 https://m.edsoo.ru/863e81b6
CTPOEHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax»
22  VHnuBHIyaTbHOE Pa3BUTHE OPTaHU3MOB bubmorexa [OK
https://m.edsoo.ru/863e8436
23 | 'eneTnka — HayKa O HACJIEeJICTBEHHOCTH U M3MEHYMBOCTH bubmaorexa LIOK
K a https://m.edsoo.ru/863e8612
4 3aKOHOMEPHOCTH HACJIEIOBAHUS TIPU3HAKOB. bubnmnoreka [JOK
MonorudpuaHoe cKpeiuBaHue https://m.edsoo.ru/863e8878
75 JuruOpunHoe ckpeniuBaHue. 3aKOH HE3aBUCHMOTO bubnmnoreka [JOK
HacJIeJJOBaHMsI IPU3HAKOB https://m.edsoo.ru/863e89a4
26 CueruieHHOE HacsIeI0BaHue Mpu3HakoB. JlabopaTopHas 05 bubnuoreka [JOK

pabota Ne 5 «3ydeHue pe3yabpTaTOB MOHOTHOPUIHOTO U

https://m.edsoo.ru/863e8c60




JTUTUOPUAHOTO CKPEIIMBAHUS Y IPO30(HIIbI HA TOTOBBIX
MUKpOIIpenaparax»

7 I'eneruka nona. HacinegoBanue npu3HakoB, CIEIUICHHBIX C 1 bu6nmoreka [IOK
IIOJIOM https://m.edsoo.ru/863e8c60
HsmenunBocTh. HeHnacneacrBeHHas H3MEHYNBOCTb.
JlaboparopHuas pabota Ne 6. M3ydenue moaudUKamoOHHOM| bubmmoreka [JOK
28 1 0.5
W3MEHYUBOCTH, IOCTPOCHUE BAPUALIMOHHOTO Psijia U https://m.edsoo.ru/863e8efe
BapUALIMOHHON KPUBOM»
s | oo, Tcpurm wior | b B LOK
) ) https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»
bubnunoreka LIOK
30 | I'enenka genosexa ! https://m.edsoo.ru/863e8d78
31 PesepBHrlit ypok. O6006menue mo reme «HaciaencTBeHHOCTb 1
Y U3MEHYMBOCTb OPTaHU3MOBY»
32 | Cenekuus KaK HayKa M mpoLece 1 Bubmzorexa OK
https://m.edsoo.ru/863e¢9214
33 | Metoabl U JOCTUKEHUS CETIEKIINN PACTEHUM U dKUBOTHBIX 1 Bubmuorexa HOK
https://m.edsoo.ru/863e¢9214
34  buoTexHOIOrus Kak OTpacib POU3BOJICTBA 1 bubmmorexa [IOK
https://m.eds00.ru/863e¢9336
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4
11 KJIACC
KosnnuyectBo 4yacos DJIEeKTPOHHBIE
Ne Tema ypoka KonT Aara 00
/i Beero poibHbie IIpakTHyeckue w3ysenus pa3oBaTe/IbHbIE
padoThI padoThI pecypcbl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
2 HcTopus pa3BuTHS NpeAcTaBiIeHUi 00 3BOTIOLUN 1 bubmorexa LHOK
https://m.eds00.1ru/863e¢9570
3 MukposBontonus 1 Bubmiorexa LOK

https://m.edsoo.ru/863e9cle




HOHYJ'ISII_II/ISI KakK 3JICMCHTAapHasA CAUHHWIIA BUIa U DBOJJIIOLUH.

bubnnoreka [HOK
# | Haboputopnus pitons Yo 1 «Cpaomerate wazon 1o 03 Pipeim dson 63996
5 JIBroKyIue cuiibl (37eMeHTapHbIe (PAKTOPHI) IBOJTIOLIHI bubmorexa [IOK
https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
6 EcrecTBennbIit 0TOOP ¥ €10 GOpMBI https://m.e dscEE).ru /86369ed0
Pe3ynbTathl 3BONIOIUHU: MPUCTIOCOOIEHHOCTh OPraHU3MOB U
BugooOpasoBanue. Jlaboparopnas pabora Ne 2 «Onucanue bubmmoreka [IOK
7 MIPUCIIOCOOJICHHOCTH OPTaHu3Ma U €€ OTHOCHUTEILHOTO 0-5 https://m.edsoo.ru/863e9fde
XapaxkTepay
8 HamnpaBnenus u myTa MaKpo3BOJIIOILIHI bubmorexa [TOK
https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoIOLNN
10 Hcropus xu3HU Ha 3eMiie U METO/bI €€ NU3YUeHUS
11 Tunorte3sl NPOUCXOXKIECHUS )KU3HU HA 3emiie bubmorexa LHOK
https://m.edsoo.ru/863eaSab
12 Pa3Butue xU3HM Ha 3eMJI€ 110 IpaM U NEPUOAAM bubmorexa LHOK
https://m.edsoo.ru/863eabbe
13 anpa. Tpaxcteesan paora Yo 1 isyeente nexonaentix 03 buGmoresa LIOK
OCTaTKOB PACTEHUM U )KUBOTHBIX B KOJUICKIIMSIX) hitps://m.edsoo.ru/863eaBbe
14  CoBpeMeHHasi CUCTEMa OpPraHM4YECKOro MUpa bubmorexa LHOK
https://m.edsoo.ru/863ea48e
15  DOBomtorus yenoBeka (aHTPOMOTEHES) bubmoreia HOK
https://m.edsoo.ru/863eac2c
bubnuorexa [JOK
16 | IBwxyuue cuibl ((haKTOpPhI) aHTPOIIOTEHE3a https://m.e dsg).ru /863caddd
17 | OcHOBHBIE CTaaIUU DBOJIOIUN YEI0BEKA
18  YenoBeueckue pachl U MPUPOIHBIE a/IalITAlIMH YETOBEKa bubmmorexa [IOK
https://m.edsoo.ru/863eaea2
19 PeseprubIil ypok. O6061eHE 0 TeMe «BO3HUKHOBEHHE U

pa3BUTHE )XKU3HU Ha 3emiiey»




20  DkoJorusi Kak Hayka 1
bu6mmoreka [IOK
21  Cpensl oOuTaHus U 3KOJOrHYECKHe (HaKTOPHI 1 https://m.edsoo.ru/863eafec
Aobuotnueckue dakropsl. Jlaboparopuas padora Ne 3.
2 «Mopdonoruyeckne 0COOCHHOCTH PACTCHHUH M3 Pa3HbIX 1 05 bubmuorexa [JOK
Mmect oOuTanusy». Jlaboparopnas padota Ne 4. «Bnustaue ' https://m.edsoo.ru/863eb10e
CBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEycay
bubmuorexa [JOK
23 buomieckue paxTopet ! https://m.edso0.ru/863eb348
DKOJOTHYECKHE XapaKTEPUCTUKHU MOMYIISALUH.
24 Tlpaktuueckas padora Ne 2 «Iloncu€r naoTHOCTH 1 0.5
MOMYJISIIIUI pa3HbIX BUOB PACTCHUI
bubmuoreka [JOK
25 | CooOmecTBa OpraHu3MOB — OHOIICHO3 1 https://m.edsoo.ru/863eb46a
bu6mmoreka [IOK
26 | DKOJIOTMYECKHE CUCTEMBI (SKOCUCTEMBI) 1 https://m.edsoo.ru/863eb46a
27 OCHOBHBIE TOKA3aTEIN IKOCUCTEMBI. DKOJIOTHYECKHUE 1 bubmuorexa [JOK
nupamuibl. CBoiicTBa skocucteM. Cykueccust https://m.edsoo.ru/863eb5fa
28 | IlpupoaHbie 3KOCUCTEMBI 1
29 | AHTpPOIIOT€HHBIE SKOCUCTEMBI 1
bu6mmoreka [JOK
30  buocdepa — riaobanpHas skocucTeMa 3eMIU 1 https://m.eds0o.ru/863ebb5e
bu6mmoreka [IOK
31 | 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOChEpPhI 1 https://m.edsoo.ru/863ebd16
32 | YenoreuecTBo B Ouochepe 3emin 1
33 | CocyiiecTBOBaHUE MPUPO/IBb] U YETIOBEUECTBA 1 bubmorexa [IOK
ym PHpO https://m.edsoo.ru/863ebale
34 PesepBHbIit ypok. O6061eHne Tembl «Coo01iecTBa u 1
9KOJIOTUYECKHE CUCTEMBD»
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpamMMbl cpeiHero 001ero 0o6pa3oBaHus

ChopMupoBaHHOCTh 3HAHUKA O MECTE M POJIU OMOJIOTUM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B (JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa U HAy49HOTO MHUPOBO33PEHUS; O BKIAJE POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
OHMOJIOroB B pa3BUTHE OMOJOTHY; HYHKIIMOHATHLHONW IPaMOTHOCTH YeJIOBEKa JIJIsl PeLICHUS
YKU3HEHHBIX 33]a4

YMeHue pacKkpbIiBaTh COACpKaHNUE OMOIOTUICCKUX TEPMUHOB U TIOHSTHIA: XKU3Hb, KJICTKA,
opranusM; Mmerabonmu3Mm (0oOMEH BeUIeCTB M MPEBpalleHHE 3HEPru), TOMEOCTas
(camoperymnsiusi), YpOBHEBas OpraHU3allUsl JKUBBIX CHCTEM, CaMOBOCIIPOW3BEICHHE
(peripoaykiiusi), HACAEACTBEHHOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE

YMeHue uznaraTb OMOJOrMYECKHE TEOPUM (KJIETOYHAsl, XpOMOCOMHas, MyTallMOHHAs),
3akoHsl (I'. Mennens, T. Moprana, H.W. BaBunoBa) u yuenus (o LeHTpax MHOT00Opa3us
U TIPOUCXOKICHUS KynbTypHbIX pacreHud H.W. BaBuioBa), onpenensiTe rpaHuLbl UX
IIPUMEHUMOCTH K JKHBBIM CHCTEMaM

YMeHue BiageTh METOIaMH HAyYHOTO MO3HaHUs B Ouonoruu (HabIoJeHNEe U ONHCaHUe
JKUBBIX CHUCTEM, TPOIIECCOB M SIBIICHUM; OpraHu3aiusi U MPOBEJACHHE OMOJIOTHMYECKOTO
9KCIIEPUMEHTA, BBIIBI)KEHUE TUIIOTE3bI; BBISIBJICHHE 3aBUCIMOCTH MEX]Ty UCCIIEyeMbIMU
BCJIIMUUHAMMU, 00BsICHEHHE IMMOJIYYCHHBIX pPE3YyJIbTAaTOB, MCIIOJIb30BAHHBIX HAYYHBIX
MOHITHUI, TEOPH W 3aKOHOB, YMEHHE JeNiaTh BBIBOABI HA OCHOBAHWUU TMOJYYCHHBIX
pe3yIbTaTOB)

YMeHHe BBIACIATH CYIIECTBEHHBIE ITPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U JDYKApHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB; OCOOEHHOCTH IPOLIECCOB OOMEeHa
BEIIECTB M MpEBpallleHUs OSHEpPruu B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO M
HHEPreTHYecKoro  oOMEeHa, XEMOCHHTe3a, MHTO03a, Meilo03a, OIIOJJOTBOPEHMUS,
Pa3MHOXKEHHUSI, UHANBUAYaJIbHOTO Pa3BUTHS OpraHn3Ma (OHTOT€HE3)

YMeHne MNPUMCHATH MOJYYCHHBIC 3HAHUA IJIA 00BICHEHHST OMOJIOTMYECKUX IIpOLECCOB U
SIBJICHUH, JUIA TIPUHATHA TNPAKTUYECKUX PEIICHUH B IOBCEAHEBHOW JXM3HU B IIEISIX
obecriedeHHss 0OE30IIACHOCTH CBOETO 3J0POBbS W 3J0POBBS OKPYXKAIOIINX JFOJCH,
COONIOZIEHUsI HOPM TpPaMOTHOTO TIOBEIEHHS B OKpYXAaloUled MPHUPOIAHOH Cpene;
IIOHUMAaHUEC H€O6XO)II/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KCHI/II\/JI COBpeMCHHOﬁ OuoJIOTHH H
OMOTEXHOJIOTHH /ISl PAMOHAIBHOTO MTPUPOIOTIONB30BAHUS

YMmenune pemiaTtb JSJCMEHTAPHBIC TCHCTUUYCCKHUE 3aaa4u Ha MOHO- U JII/IFI/I6pI/II[HOG
CKpCIIMBAaHUEC, CHCIVICHHOC HACIICAOBAHUEC, COCTAaBJIATH CXCMBbI MOHOFI/I6pI/II[HOFO
CKpCIIUMBAaHHUA NI NPCACKa3aHrA HACICAOBAHUSA IPU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJTHATH Ja00paToOpHble M MpaKTHYeCKHe paboThl, cOONI0IaTh MpaBuiIa Mpu
paboTe ¢ yueOHbBIM U J1ab0opaTOpHBIM 000PYJOBAHUEM
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YMeHue KpUTUYECKH OIICHUBATh M WHTEPIPETHPOBATh WH(POPMAIUIO OHOIOTHYECKOTO
COJIepXaHusl, BKIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS U3 Pa3NUYHBIX UCTOYHUKOB (CMU,
HAYYHO-TIOMYJISIPHBIE MaTE€pPHUAJIbl); STUYECKHE aCMEeKThl COBPEMEHHBIX HCCIIECOBAaHHUI B
OMOJIOrUH, MEIUIIMHE, OMOTEXHOIOT I

YMeHnne co3naBaTh COOCTBEHHBIE THCHBMEHHBIE W YCTHBIE COOOIIEHHs, 0000Ias

OMOJIOTHYECKYI0 MH()OPMALMI0 U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO MCIIOJIB30BaTh
MOHSTUHUHBIN anmnapatr OMOJIOTUU




11 KUIIACC

Kon
NpoBepPsieMoro
pe3yJbTara

IIpoBepsiemble MpeaMeTHBIE Pe3yJbTAThl 0CBOECHUSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpamMMbl cpeiHero 001ero 0o6pa3oBaHus

ChopMupoBaHHOCTh 3HAHUKA O MECTE M POJIU OMOJIOTUM B CHCTEME HAYYHOTO 3HAHHSA
€CTECTBEHHbIX HayK, B (JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa M HAy4YHOTO MHUPOBO33PEHUS; O BKIAJE POCCUHCKHX U 3apyOCKHBIX YUEHBIX-
OHOJIOrOB B pa3BUTHE OMOJOTUH; (HYHKIIMOHAILHOM IPAMOTHOCTH YEJIOBEKa JJIsl PEelIeHUs
YKU3HEHHBIX 33]a4

YMeHue pacKpbIBaTh COJICPKAHNE OMOJIOTUISCKUX TEPMUHOB U IOHSATHI: BUIT, OITYJISIIHS,
reHo(OH, PBOJIONHUS, NBIKYIIME CHIBI ((PaKTOpPBHI) IBOIIOLUHU, MPUCTOCOOIECHHOCTH
OpPraHu3MOB, BHJI000pa30BaHUE, KOJOTHUYECKHE (PAKTOPBI, IKOCHCTEMA, MPOIYICHTHI,
KOHCYMEHTBI, PEIYyLEHTHI, IEeMH NHTAHUSA, SKOJOTHMYeCKas NUpaMuja, OHOTreoleHO3,
ouocdepa

VYMeHue wusznarath Ouonoruyeckue Teopuu (3BoironuoHHass Teopus Y. J[lapBuHa,
CUHTETHYECKasl TEOPHS IBOJIIOLIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIBILLIEBOrO CXOCTBA
K.M. bapa, yepenoBanus IiaBHbBIX HampaBieHud u nyred sBomounuu A.H. Ceseprosa,
yuenust o 6uochepe B.U. Bepnanackoro), ompenensTe TpaHHIBI UX MPUMEHUMOCTH K
KHUBBIM CHCTEMaM

YMeHue BiageTh METOIaMU HAyYHOTO MO3HAHUS B OMOJIOTHH (HAOIIOIEHUE U ONHCAHUE
JKUBBIX CHUCTEM, TPOIIECCOB M SIBIICHUM; OpraHu3aiusi U MPOBEJACHHE OMOJIOTHMYECKOTO
9KCIIEPUMEHTA, BBIIBI)KEHUE TUIIOTE3bI; BBISIBJICHHE 3aBUCIMOCTH MEX]Ty UCCIIEyeMbIMU
BCJIIMUUHAMMU, 00BsICHEHHE IMMOJIYYCHHBIX pPE3YJIbTATOB, HCIOJb30BAHHBIX HAYYHBIX
MOHITHUI, TEOPHM W 3aKOHOB; YMEHHE JeNaTh BBIBOABI HAa OCHOBAHHUU TMOTYYEHHBIX
pe3yIbTaTOB)

VYmMmenne BBIACIIATH CYIICCTBCHHBIC IPU3HAKKU CTPOCHUA OMOIOrNYECKUX OOBEKTOB: BUIOB,
HOMYJISIIUE, TPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOTE€OIICHO30B U IKOCHUCTEM;
0COOEHHOCTH TIPOIIECCOB HACIEICTBEHHOW W3MEHUYMBOCTH, €CTECTBEHHOTo O0TOOpa,
BUJI000pa30BaHus, MPUCTOCOOIECHHOCTH OPraHU3MOB, JEHCTBUS  HKOJOTHUYECKUX
(GakTOpoB Ha OpPraHW3MBI, TEPEHOCA BEIIECTB W IOTOKAa DJHEPrUU B IKOCHUCTEMAX,
AHTPONOTEHHBIX U3MEHEHHUI B IKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U
OMOTreOXMMHUYECKUX IIUKIOB B Orochepe

YMeHue npuMeHsTh MOJIyYeHHbIE 3HaHUS 7151 00bSICHEHUS OMOJIOTMYECKUX MPOLIECCOB U
SBJICHUM, JUI TPUHATHUA NPAKTUUYECKUX DELICHWH B IMOBCEAHEBHOM KM3HM B LENAX
oOecrieyeHHss O€30IACHOCTH CBOErO 3/0pOBbSl U 370POBbS OKPYXKAIOIIMUX JIOJAEH,
COOJIIOJIEHHsI HOPM TIpaMOTHOTO TIOBEACHUS B OKpY)Kalolled NpUpOAHOI cpene;
MOHMMAaHHE HEOOXOJMMOCTH HCHOJIb30BAaHUS JOCTUKEHUM COBpEMEHHOW OMOJIOTUU IS
palMOHAIBHOIO TPUPOIOIOIB30BaHUS

YMmenune pemiaTbh 3JICMCHTAPHBIC OHOJIOrHYeCKHUe 3aa4i, COCTaBJIATH CXCEMbI IEPCHOCA
BCIICCTB U DHCPI'UH B SKOCUCTCMAX (I_ICHI/I HI/ITaHI/IH)

YMeHue BBINOIHATH Ja0OpaTOpHbIE M MpaKTHYeCKHue paboThl, cOONI0aTh MpaBUia MPU
paboTe ¢ yueOHBIM U J1abOpaTOPHBIM 000PYIOBAaHUEM

YMeHue KpUTUYECKH OLIEHMBATh M WHTEPIPETHPOBATh MH(MOPMALMI0 OHOJIOIMYECKOTO
CoJIepKaHusl, BKIIIOYAIOIYIO TICEBJIOHAYUHbIE 3HAHUS U3 PA3IUYHBIX UCTOYHUKOB (CMU,
HAy4YHO-MIOMYJISIPHBIE ~ MaTepHalibl); paccMaTpuBaTh  TIJI0OAJdbHBIE  DKOJOTUYECKUE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUIEHUIO K HUM COOCTBEHHYIO MO3HUIIHIO
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YMeHue co31aBaTh COOCTBEHHBIE IHCBMEHHBIE M YCTHBIE COOOILEHUs, 00001as
OMOJOTrHYECKYl0 HMH(OpPMALMIO M3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
NOHSATHIHBIN annapaT GMOJI0THU




IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1 buonorus kak Hayka

1.1 buonorus — nayka o xuBoii npupoje. Pois Ouonoruu B popMupoBaHUU COBPEMEHHON HAYYHOM
' KapTuHbl Mupa. CucrteMa OMOJIOrMUYECKUX HAYK

10 MeToapl MO3HAHUA >KMBOM HpHUpOnbl (HAOMIOACHUE, SKCIIEPUMEHT, ONHCAHHE, HU3MEpeHue,

Kiaccu(uKanus, MOICTMPOBAHUE, CTATHCTUYECKAss 00padOTKa JTaHHBIX )

2 JKuBbie cucTeMbl M X OpraHu3anus

71 XKussie cuctemsl (6rocucTeMbl) Kak MpeaMeT u3ydenus ouonoruu. CBoHcTBa OMOCUCTEM U UX
) pa3zHooOpaszue

29 YpoBHU OpraHu3aluy OMOCHCTEM: MOJIEKYJISIPHO-TEHETUYECKHM, KIIETOUHBIH, OpraHU3MEHHBIN,

' MOMYJISIIUOHHO-BUIOBOM, IKOCUCTEMHBIH, OMoCchepHbIit

3 XUMHUYECKUN COCTAB U CTPOCHUE KIIETKU
XHUMHUYECKUH COCTAB KIETKH. XUMUYECKUE AIEMEHThI: MAaKPO3JIEMEHThI, MUKPO3JIEMEHTHI. Bona

3.1 1 MUHepaybHbIe BemnlecTBa. OyHKIIMU BOJBI 1 MUHEPAIbHBIX BellecTB B KieTke. [lognepxanue
OCMOTHYECKOro OanaHca
benku. CoctaB u ctpoeHue OeiakoB. AMHHOKHCIOTHI — MOHOMEphI OenkoB. He3zameHumble u
3aMEHUMBIC aMUHOKUCIOTHI. AMMHOKHCIOTHBI COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOM
MOJIEKYJbl (TIepBUYHAS,, BTOpPUYHAS, TPETHYHAs M UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
3.2 cBoiicTBa OenkoB. buonornueckue GpyHKuuN GEIKOB.
@epMeHThl — Ouosiornyeckue Karanuzatopbl. CTpoeHue ¢epMeHTa: aKTUBHBIM LIEHTD,
cyoctpatnas crenupuuHoct.  Kodepmentsl. Buramuubl.  Otnuuus  (GepMEHTOB  OT
HEOPraHUYECKUX KaTajlnu3aToOpOB
VYrneBoabl: MoOHOcaxapuibl (TIIOKO3a, pubo3a M J1e30Kcupubo3a), Aucaxapuiabl (caxaposa,
JAKTO3a) W TOJUcaxapuabl (KpaxMmay, TJIMKOTeH, IIeJUT0JI03a). buosornyeckue (yHKIUU
33 YTJI€BOJIOB.

' Jlunuael: TpUrIMUEpUbl, crepouasl, pocoaunuabl. ['uapopmibHO-TUAPO(GOOHBIE CBOWCTBA.
buonoruueckue pynkiuu nunuaos. CpaBHEHUE YIIIEBOAOB, OSIKOB U JIUMHUIOB KaK HCTOYHUKOB
SHEPTUH

34 Hykneunoseie kucinotel: JIHK u PHK. Hykneotuabl — MOHOMEpPBI HYKJIEHMHOBBIX KHCIOT.

] Crpoenue u ¢pynkuun JITHK. Ctpoenue u ¢pynkuuu PHK. AT®: crpoenue u pyHkuuu

3.5 [uronorus — Hayka o kierke. Knerounas teopusi. MeTopl U3ydeHHUst KIETOK
36 Knerka xak mnemoctHas skuBasi cuctema. OOIIMe TPHU3HAKK KJIIETOK: 3aMKHYyTas Hapy>KHas

' MeMOpaHa, mosekynsl JIHK kak renerndeckuii anmapar, cuctemMa cuHTe3a Oenka

Tumsl  kIETOK:  dyKapuoTHuUeckas U  mpokapuoTnueckas. (OCOOEHHOCTH  CTPOCHHUSA

3.7 npokapuoTuyeckoil kiaetku. Knerounas crenka Oakrepuil. CTpoeHHe 3yKapuOTHYECKON KIIETKH.
OCHOBHBIE OTJIHYHUS PACTUTEIHHON, )KUBOTHOU U TPUOHOMN KIETKU
[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTeHKA, TJMKOKAIUKC, WX (YHKIIHU.
[Tnazmatudeckass MemOpana, e€ cBoiWctBa u ¢yHKIuU. [luTommazmMa u €€ oOpraHoujpl.

33 OnHomMeMOpaHHBIE OpraHOWABI KJIeTKH: sHAorutazmatudeckas ceth (DIIC), ammapat ['ombmxw,
mn30coMbl. [lomyaBTOHOMHBIE OpraHOWAbI KJIETKU: MUTOXOHApPUH, Miactuabl. [Ipoucxoxnenue
MUTOXOHApUN W mactua. Bumel mmactun. HememOpaHHBIE OpraHOWABI KIETKH: PUOOCOMBI,
KJIETOUHBIA IEHTP, PECHUYKH, KTYTHKU. DYHKITMN OPraHOUI0B KIIETKU. BKiTtoueHus

39 SAnpo — perynsatopHblii LeHTp kieTku. CTpoeHue snpa: sigepHas 000J0YKa, KapuoIuiazMa,
XPOMATHH, SIPBIIIKO. XPOMOCOMBI

3.10  TpaHcCHOpT BELIECTB B KJIETKE

4 KuzaeaesaTeIbHOCTh KISTKH




4.1

4.2

OOmMeH BemiecTB, WM MeTa0oIu3M. AcCUMIIIANMS (TUTACTHYECKUH OOMEH) W JTUCCUMHMIISIIHS
(oHepreTudyeckuii oOMEH) — JBE CTOPOHBI EAMHOIO Mpoiecca Merabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIN U TeTepoTpodHBIA. Posib hepMeHTOB B 0OMEHE BEIIECTB U MTPEBPAIICHUT
JHEPTUU B KIETKE

®otocunTes. CBeToBas 1 TeMHOBAas (hasbl porocunTesa. Peakiuu porocuntesa. IPPEeKTHBHOCTD
¢dorocunTe3a. 3HadeHue (OTOCHMHTE3a IS KU3HM Ha 3emue. BnusiHue ycnmoBuit cpensl Ha
(oTOCHHTE3 M CITOCOOBI MOBBIIICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.
XeMmocuHTe3. XeMOCHHTE3UPYIOIIUe OakTepuu. 3HaYeHHEe XeMOCHHTE3a sl )KU3HU Ha 3emiie

4.3

4.4

DHepreTudeckuii oOMeH B KJETKe. PacimerieHue BeIIecTB, BBIACICHUE U aKKyMYJIHPOBAHHE
SHEPrHU B KIETKE. JTambl JHEPreThdeckoro ooOmeHa. Inmkonm3. bpoxkeHune u ero BUIbL.
KucnopomHoe okucneHue, Wik KIeTOYHOe bixanue. I (HEeKTHBHOCTh IHEPTETUYECKOTO OOMEHA

Peakiiun marpuunoro cuntesa. I'enerndeckas nnpopmanus u JJHK. Peanuzanus reneTndeckoi
nHpopManuu B KineTke. [ eHeTHYeCKnii KO U €r0 CBOMCTBA. TPaHCKPUIIUS — MAaTPUYHBINA CHHTE3
PHK. Tpancmsuus — Owocunre3 Oenka. KomupoBanwme ammHOKkuciaoT. Poinb pubocom B
O6uocuHTe3e Oenka

4.5

5.1

5.2

Heknerounsie ¢opmbl xu3Hu — Bupychl. Vctopus otkpeitus BupycoB (.M. MBanoBckwii).
OCOOEHHOCTH CTPOEHUS U KU3HEICITEIHLHOCTH BUPYCOB. bakrepmodaru. bonesnn pactenui,
KUBOTHBIX U YelIOBEKa, BhI3bIBa€MbIC BUpycamu. Bupyc ummynonedunura yenosexa (BUY) —
B0o30yautens CIINda. [Ipodmiaktuka pacpocTpaHeHUs] BAPYCHBIX 3a00JIeBaHUI

PasMHOXEeHME 1 MHAMBUYAIbHOE PA3BUTHE OPraHU3MOB

Knerounbrii mwki, wWiM OSKU3HEHHBIM WWKI kieTkd. HWHTepdasza m mumto3. Ilpomeccsl,
nporekarmue B uHTepdasze. Permkanus — peakuust matpuyHoro cunre3a J[HK. Crpoenue
XpOoMOCcOM. XPOMOCOMHBIA HA0Op — KapuOTHUM. [[UTIOUIHBIN M TarjOUIHBIA XPOMOCOMHBIE
Habopbl. XpoMatuabl. [{uTomornyeckie OCHOBBI Pa3MHOXKEHUS M MHJUBUIYaTbHOTO PA3BUTHS
OpraHU3MOB.

Jenenne kinerku — muto3. Ctaguu muto3a. IIponeccel, mpoucxoAsaiire Ha Pa3HbIX CTaTUAX
MHTO3a. BHOJIOrMYecKuil CMBICT MUTO3a

CDOpMLI Pa3MHOKCHUA OPTraHU3MOB! 0ecroyioe U IOJIOBOE. 133701031 Oecoiioro PAa3MHOXKCHUA:
JCJICHUEC HaABOC, IMOYKOBAHHUEC OJHO- M MHOI'OKJIICTOYHBIX, cn0p006pa303aHI/Ie, BE€r¢TaTUBHOC
Pa3MHOKCHHC. I/ICKYCCTBCHHOG KIIOHUPOBAHUC OPTaHU3MOB, €I'0 3HAYCHHUEC IJIS CCIICKIIUU

5.3

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTOIOTO.
Metios. Ctaauu meitosa. [Iporecchl, mpoucxoasiiue Ha ctaausix Menosa. [loBenenrue xpoMocom
B Meiio3e. Kpoccunrosep. bruonornueckuii CMbICI M 3HaU€HHUE MeH03a
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5.5

6.1

6.2

I'ameTorenes — mporecc 00pa3oBaHUS MOJIOBBIX KJIETOK Yy JKMBOTHBIX. [lOJIOBBIE >KENe3bl:
CEMCHHHUKHN U SINYHUKU. O6paSOBaHI/IC M PasBUTHUC IOJIOBLBIX KJIETOK — raMeT (CHCpMaTO?:OPII[,
SUIIEKIIeTKa) — crepMmaroreHe3 W ooreHe3. (OCOOEHHOCTH CTpPOCHUS  SHIICKIIETOK |
criepmaTo3onoB. OmionoTBoperue. [lapreHorenes

WnauBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpPHOHAIBHOE pa3BUTHE (3MOpHOreHe3). DTaribl
SMOPHOHAIBHOTO PA3BUTHUS Y O3BOHOYHBIX )KMBOTHBIX: APOOJIEHUE, TACTPYIISALUS, OPTaHOTEHES.
[ToctamMOGpuoHanbHOE pa3BUTHE. THUIBI MOCTAIMOPHMOHAIBLHOTO Pa3BUTHUS: IMPSAMOE, HENpSIMOe
(mmunHOYHOE). BriusiHue cpenbl Ha pa3sBUTHE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIE BBI3BIBATDH
BPOXKIEHHBIE YPOJICTBA.

Poct u pasButne pacteHuil. OHTOTE€HE3 LBETKOBOI'O pACTEHHs: CTPOCHHE CEMEHH, CTaJuu
pasBuTUs

HaCJ'Ie,HCTBeHHOCTI) U UBMCHYUBOCTH OpFaHI/ISMOB

[IpenmMer u 3agauu reHeTUKU. ICTOpHS pa3BUTHUSI TEHETUKHU. BKIag poCcCUICKUX U 3apyOeKHBIX
YU€HBIX B pa3BUTHE T'€HETUKH. MeToJbl F€HETUKH (THOPUIOIOTHYECKUM, IUTOTEHETHUYECKUM,
MOJIEKYJISIpHO-TeHeTHYeCKHi1). OCHOBHBIE T€HETHUYECKUE MOHATHS. | eHeTHueckas CHUMBOJIMKA,
HCIMOJIb3yeMas B CXeMaX CKpEIUBaHUMA

3aKOHOMEPHOCTH HACJIEIOBAaHMs MPU3HAKOB, ycTaHOBIeHHbIE . Mennenem. MoHorubpumnoe
CKpellrMBaHue. 3aKOH eTUHO00pa3usi TMOPUIOB MEPBOT0 NokoIeHus. [IpaBuno TOMHHUPOBAHHUS.




3akOH paclierieHus Mnpu3HakoB. [umore3a uuctorel ramer. [lolHOe W HEMOJIHOE
I[OMI/IHI/IpOBaHI/IC.

JurubpumHnoe CKpeIIUBaHUE. 3aKkoH HE3aBHCUMOIO HacJeq0BaHUs MIPU3HAKOB.
[utoreHeTnvyeckue OCHOBBI AUTHOPUIHOTO CKpEIIUBaHUS. AHAIM3UPYIOIIEE CKpEIlMBaHUE.
Hcnonp3oBanre aHATM3UPYIOMIETO CKPEIIMBAHUS TSI ONIPEACIICHHUSI TEHOTHIIA 0COON

6.3

6.4

6.5

6.6

7.1

7.2

7.3

CueruieHHoe HacnenoBaHue npusHakoB. Pabota T. Moprana no cuenjgeHHOMY Haciel0BaHHIO
reHoB. HapyiieHue cuemnsieHusi TeHOB B pe3ysbTaTe KPOCCHHIOBEpA. XPOMOCOMHAs TEOPHs
HacJIeICTBEHHOCTH. [ 'eHeTHuecKkue KapThl.

I'enetnka nona. XpoMOCOMHOE ONIpEACICHHE IOJNa. AyTOCOMBI M IIOJOBBIE XPOMOCOMBI.
I'omorameTHble M rereporamMeTHble OpraHu3Mbl. HacnenoBaHue NPHU3HAKOB, CLEIUIEHHBIX C
10JIOM

W3meHunBOCTh. Buabl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HAcIeACTBEHHas. Poib cpensl B
HEHACJICICTBCHHON W3MEHUYMBOCTU. XapaKTEpPUCTHKA MOIUGPHUKAIIMOHHONW H3MEHYHUBOCTH.
BapuanuonHsIi pan 1 BapuanuoHHas kpusas. Hopma peakuuun npusnaka. KommdecTBeHHbBIE U
KayecTBEHHBIC MMPU3HAKU M UX HOpMa peakiui. CBOHCTBa MOIU(UKAIIMOHHONW N3MEHUUBOCTH

HacnencrBennas, WM TeHOTUIIMYCSCKAst, N3MECHYMBOCTh. KoMOMHATHBHAS H3MEHUYMBOCTEL. Meio3
U TIOJIOBOI MPOIECC — OCHOBA KOMOMHATHUBHOM M3MEHYMBOCTH. MyTallmoOHHAss U3MEHYHBOCTb.
Knaccudukanus Mmyranuii: TeHHbIE XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYMHBI MYTalUH.
Myrtarensnsie GakTopbl. 3aKOH TOMOJIOTUYECKUX PSIOB B HACIEACTBEHHON n3MeHunBoctyd H.U.
Basuiosa

I'enetnka 4enoBeka. Kapuwortunm dyenoBeka. OCHOBHBIE METOABl TEHETHKH YeEJIOBEKa:
TeHEaJOTUYEeCKUil, OJM3HEIOBBIN, IUTOrCHETUYECKUH, OWOXMMHUYECKUH, MOJEKYISIPHO-
reHeTudeckuid. COBPEMEHHOE ONpe/esieHne TeHOTHIA: TOJHOTCHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHuEe, B ToM uucie ¢ nomomsto ITI[P-ananuza. HacnenctBenusie 3aboieBaHus
YelloBeKa: TeHHble Ooye3Hd, OO0JIE3HM C  HACJEICTBEHHOW MPEeapacloyioKEHHOCTHIO,
xpoMocoMmHble Oone3nu. ComaThueckue W TeHepaTHBHbIe MyTaluu. [IpuHIMIBI 310pOBOTO
oOpa3a XW3HW, TUATHOCTHKH, MPOPUIAKTUKA U JICYCHHUS TeHETHYeCKHX OoJie3Hei. Memuko-
TeHETUYECKOEe KOHCYJIbTUPOBaHUE. 3HAUCHHUE MEIUIIMHCKOM T€HETUKH B MPEAOTBpAIICHUU U
JIEYCHU U TeHETHUECKUX 3a00JI€BaHUI YeI0BeKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenekiusi Kak HayKa W TPOIECC. 3apOXKJIEHUE CENIeKIMU W JnomecTukanus. Yuenue H.U.
BaBunoBa o IeHTpaXx MPOUCXOXKIEHUS W MHOTrooOpa3usi KylIbTYpHBIX pacTeHuil. LleHTpsl
MPOUCXOKACHUA JOMAIIHUX KMBOTHBIX. COpT, nopoaa, miraMm

CoBpeMeHHbIE METO/IbI CeNleKIIMU. MaccoBbI U MHIMBUAYATbHBINA OTOOPHI B CENEKIIUN paCTeHUIN
n kUBOTHBIX. OIleHKa 3KcTephepa. BIM3KOpPOACTBEHHOE CKpelllMBaHWe — MHOpUAMHT. Yucras
muauda. CkpemuBaHMe YMCTBIX JMHMHA. ['eteposuc, mnm rubpuanas cwia. HepoacTtBeHHoe
CKpeliMBaHue — ayTOpuauHr. OtganéHHas rudpuauzanus U e€ ycnexu. VcKyccTBEHHBIH
MyTareHe3 M IOJIy4€HUE TOJIUIUIONAOB. JIOCTHKEHUS CENEKUUU PpAacCTEHWM, >XMBOTHBIX H
MHUKpPOOPTaHHU3MOB

buorexHomorust kak oTpacib NPOU3BOACTBA. ['€HHas WHXKEHepus. OTamlbl CO3JaHUS
pexomOunanTHOH JIHK um Tpancrennsix opranusmoB. Kierounas wumxenepus. Kierounsle
KyJIbTYpbl. MUKpOKIIOHAJIBHOE pa3MHOKeHue pacTeHnid. KiionnpoBaHue BbICOKOIPOAYKTHBHBIX
CEeNTbCKOXO3SIICTBEHHBIX OPraHW3MOB. OKOJOTMYeCKHe U JTHueckue mnpodiemsl. MO —
TeHETUYECKU MO (UIIPOBAHHbBIE OPraHU3MbI

11 KUIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHMS

1

DBOJOLMOHHAS OUOIOTUS

1.1

3BOJIIOI_[I/IOHHa$I TCOpHUA U e€ MecTO B OMOJIOTHH.
CBI/IHeTeHLCTBa OBOJJIKOIINH. ITaneoHTOIOTMUECKHIE: IOCICA0OBATCIIBHOCTh ITOABJICHHUA BUJIOB B
MMaJ€OHTOJIOTNYECKOM JICTOIIUCHU, TMECPCXOAHBIC (I)OpMBI. BI/IOI‘COFpa(I)I/I‘-IeCKI/ICI CXO0ACTBO H




1.2

1.3

1.4

1.5

paznuuue payH u ¢Giop MaTepuKOB M OCTPOBOB. DMOPHUOIOTHUYECKUE: CXOACTBA U Pa3IUUHUS
3M6pI/IOHOB Pa3HbIX BHUAOB IMO3BOHOYHLIX. CpaBHI/ITeJIBHO-aHaTOMI/I‘IeCKI/ICZ T'OMOJIOTHYHBIC,
aHAJIOTHYHBIC, PYAMMEHTApHBIC OPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHNU3MOB HACJICACTBECHHOCTHU U OCHOBHBIX MeTa6OHI/I‘-IeCKI/IX HyTefI Y BCCX OpraHnu3smMoB

OpomonmonHas teopust Y. lapsuna. [Ipeanocsliky BO3HUKHOBEHMS AapBUHU3MA. [[BrxKyiue
CHJIBI 3BOJIIOLIMY BUJIOB 110 J[apBHHY (M30BITOYHOE Pa3MHOKEHHUE IIPU OTPAHUYEHHOCTH PECYPCOB,
HeonpeenéHHas N3MEHIUBOCTh, 00pb0a 3a CyIeCTBOBaHUE, ECTECTBEHHBIN 0TOOD)

Cunrernueckass Teopus s3Boionuu (CTD) U ocHOBHBIE €€ TOJOXKEHHS. MUKPOIBOJIOIHSI.
[Tonynsuus Kak eIMHULIA BUIA U SBOJIIOLUN

JBmwxynme cuibl ((akTopsl) 3BOJIONMM BHIOB B Hpupoje. MyTalMOHHBIA Mpolece Hu
KOMOMHATUBHAsA U3MEHYMBOCTb. [lonmyssironHble BOJIHBI U ipeid reHoB. V3omauus 1 Murpamnus.
EcrectBenHblil 0T00p — Hanpapistomuil pakrop sBosrormu. GopMbl €CTECTBEHHOTO 0TOOpa.
IIpucnocoOaeHHOCTh OpraHU3MOB Kak pe3yabTaT 3Bojrouuu. [Ipumepsl mpucnocoOiaeHuil 'y
OpraHu3MoB. ApoMop(O3bl U UAHO0ATANI TAIUH.

Bun wu  BugooOpasoBanme. Kpurepum Buga. OcHoBHble (GOpMBI  BHI000pa30BaHUSA:
reorpauueckoe, IKOJIOrHIECKOe

Maxkpospomtorusi. Dopmbl  3BOMIOLMM:  (UIETUYECKAs, JAUBEPreHTHAs, KOHBEPIeHTHas,
napauiensHas. HeoOpatumocTs 3Bomonuu

Bo3nukHoBeHUE U Pa3BUTHUC )KU3HU HA 3emie

2.1

JloHay4HbIE IPECTABICHUS O 3apOXKACHUU >KU3HU. HaydHble runores3sl BOSHUKHOBEHMSI KU3HU
Ha 3ewse: abHOreHe3 M MaHCHepMus. XHMHYECKas JBOIIONMA. OKCIEPUMEHTAIbHOE
MOJTBEPXKIEHUE XUMHUYECKOH »sBomtonuu. HavanmbHble 3Tambl OMOJIOTMYECKOH HBOJIOLUH.
I'mnoresa PHK-mupa. I1epBbie kinetku u ux 3Bosmonus. @opMupoBaHUE OCHOBHBIX I'PYIII )KUBBIX
OpPraHHU3MOB

2.2

2.3

PazButue xxu3Hu Ha 3emiie 1o pam u nepuogam. Karapxeit. Apxelckas U IpoTepO30iiCKast IPHI.
[Taneozoiickas spa U €€ Mepuoabl: KeMOPHICKUI, OPJOBUKCKHIA, CHIIYPUUCKHIA, HEBOHCKHIA,
KaMEHHOYTOJIBHBIN, IEPMCKU. Me3030lcKas 3pa 1 €€ Nepuoibl: TPUACOBBIN, FOPCKUN, MEJIOBOM.
Kaiinozoiickass 2pa u €€ mepuoAbl: NaJICOrCHOBBIM, HEOTEeHOBBIH, AHTPOIOTICHOBBIM.
XapakTepucTuKa KiIuMaTa W TEOJIOTMYeCKHUX TmpoieccoB. OCHOBHBIE ATambl 3BOJIOLUU
PaCTUTENHHOTO U )KUBOTHOTO MUpa. ApoMop(ho3bl y pacTeHUil U )KUBOTHBIX. [losiBIeHue, pacuBer
Y BBIMHUpaHUE TPYIII KUBBIX OPTaHU3MOB

Cucrema OpTraHu4YCCKOIro MrMpa Kak OTpaXKCHUC 3BOJIIOLINH. OCHOBHBIC CUCTEMATHYCCKIE TpyHIibL
OpraHu3MoB
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OBonronus 4enoBeka. AHTPONOJIOrUsS Kak Hayka. PazBuThe mpencTaBlIeHUM O IPOUCXO0XKICHUU
yenoBeka. MeToabl M3ydeHus: aHTpornoreHe3a. CXoAcTBa W pa3iuyusl YelOBeKa U KUBOTHBIX.
CucremaTueckoe MOJ0KEHUE YEIOBEKA.

JBuxymue cuibl ((pakTopsl) aHTponorenesa. HacnenctBeHHas USMEHUMBOCTh M €CTECTBEHHBIN
oT60p. OO61IeCTBEHHBINH 00pa3 KU3HHU, U3TOTOBIEHHE OPYIUIl TPy, MBIIIJICHHUE, PeUb

2.5

2.6

OcCHOBHBIE CTaJUU U BETBU HBOJIIOLIMK YEJIOBEKA: aBCTpaJIONUTeKH, YenoBek ymenslii, Uenosek
npsaMoxoaamui, Yemoek HeaHAepTanbckui, YenoBexk pasymHbld. Haxogkm uckomaembix
OCTaHKOB, BpeMsl CYILECTBOBaHUS, 00JIACTh paclpocTpaHeHHs, 00bEM TOJIOBHOTO MO3ra, o0pa3
KU3HH, OPYIUs

UYenoBeueckne packl. OCHOBHBIE OOJBIIME pachkl: €BporneougHas (eBpa3uiickasi), HErpo-
aBcTpaJiouJiHasi  (9PKBaTOpUalbHas), MOHTOJIOMJIHAs  (a3MaTCKOo-aMepuKaHckas).  YepTsl
MPUCIIOCOOJIEHHOCTH IPEACTaBUTENEH YeTOBEUECKUX pac K YCIOBUSM cyllecTBoBaHus. EAMHCTBO
yenoBeveckux pac. Kputuka pacusma

3.1

Opranu3Mel 1 OKpyXkKarolas cpeaa

DKOJIOTHS KaK Hayka. 3aJadd U pa3lieibl dKOJOTHU. METOMBI dKOJIOTHYECKUX HMCCIETOBAHUM.
Dkonoruveckoe MupoBo33peHue. Cpenbl OOUTaHUsST OPraHU3MOB: BOJHAS, HA3€MHO-BO3YIIIHAS,
MMOYBEHHAsI, BHYTPUOPTAaHU3MEHHASI




3.2

Oxonornueckue daktopel. Kiaccudukammss sxomorndeckux  (GakTopoB: aOMOTHYECKHE,
OMOTHYECKHUE U aHTPOIIOTeHHbIE. JleliCTBUE SKOIOTUYECKUX (PaKTOPOB Ha OPTaHU3MBbI
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Aobunortnueckue (akTophl: CBET, TEMIlEpaTypa, BIaxHocTb. Poronepuoansm. [Ipucrnocobnenus
OPraHM3MOB K JICHCTBHIO aOMOTHYECKUX (aKTOpoB. bronornueckue putmMbl
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buotnueckue ¢akropbl. Buasl OMOTHYECKUX B3aMMOJCHCTBHI: KOHKYPEHIIUS, XUIIHUYECTBO,
Mapa3uTU3M, MYTyaJIu3M, KOMMEHCAIU3M (HaxXJICOHWYECTBO, KBAPTHUPAHTCTBO), aMCHCAIHM3M,
HeHTpanu3M. 3HaueHHe OMOTHUYECKHX B3aWMOJCWUCTBUU ISl CYIIECTBOBAaHUS OPraHU3MOB B
MIPUPOJTHBIX COOOIIEeCcTBaxX

3.5

DKOJOTHYECKHEe XapaKTePUCTUKH MOMyIsiiiii. OCHOBHBIE [TOKA3aTeN M MOMYJISILIUK: YUCIEHHOCTb,
IJIOTHOCTh, POXIAEMOCTh, CMEPTHOCTh, NPUPOCT, MuUrpanus. JIMHAMUKa YUCICHHOCTU
MOMYJISILIUK U €€ Perysiius

Coonecma 1 3KOJIOTHYECCKUEC CUCTEMBI

4.2

Coo0bmiecTBo opraHu3MoB — OnoneHo3. CTpyKTypbl OMOLIEHO3a: BUJOBAasA, MPOCTPAHCTBEHHAS,
Tpoduueckas (rnuiieBas). Bunsl-nomuHanTel. CBS31u B OMOIIEHO3E

Okonorndyeckue cucTeMbl (3kocucteMbl). [loHsTHE 00 »3KOCMCTEME U OMOTEOIEHO3e.
QDyHKIUOHAIbHbIE KOMIIOHEHTHl SKOCHCTEMBI: IPOJYLEHTbI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEpPruuM B 3Kocucteme. Tpoduueckue (IUIIEBbIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHblE IOKa3aTeIM 3SKOCHCTEMbI: Ouomacca,
MPOAYKIMS. OKOJOTMYECKHE MUPAMUJIBL: MPOAYKIMH, YHUCICHHOCTH, Ouomaccel. CBolicTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpEryJisinusl, pazsutue. Cykueccus

4.3

[Ipuponnble SKOCHUCTEMBI. JKOCHUCTEMBI 03€p U peK. OKOCHCTeMa XBONHOrO WU
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE IKOCHUCTEMBI. ATPOIKOCHCTEMBL. YpOOIKOcHCTEMBI. buojorumueckoe u
X035IIICTBEHHOE 3HAaYEHHE arpOIKOCHUCTEM B YPOOIKOCHCTEM.

buopasnooOpasue kak ¢akrTop ycTOHYMBOCTH OdKocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
paszHooOpasus Ha 3emiie

4.4

VYuenne B.W. Bepnanackoro o 6mochepe. I'panuiisl, coctaB u cTpykTypa 6mochepsl. Kusoe
BemiectBO M ero ¢yHkuuu. OcoOeHHOocTH Ouochepbl Kak TIN00ANbHOW 3KOCHCTEMBI.
JluHaMu4eckoe paBHOBecHe M oOpaTHast CBsizb B Ouocdepe. KpyroBopoTbl BemiecTB Hu
OMOTre0OXMMHYECKHUE IUKIIBI JIEMEHTOB (Yryiepoja, a30Ta). 30HAIBHOCTh Onocdepsl. OCHOBHBIE
OMOMBI CyIIN

4.5

UYenoseuecTBO B Ouocdepe 3emnu. AHTpornoreHHble u3MeHeHHs B Ouocdepe. ['mobambHbIC
9KOJIOTUYECKUE MPOOIIEMBI.

OcHOBa palMOHANLHOTO YIMpaBICHHUs NPUPOJHBIMH pecypcaMHd U HUX HUCIHOJIb30BaHUE.
JlocTuxkeHust OMOJIOTUU M OXpaHa MPUPOIbI




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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