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MNOACHUTEJIbHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OMOJIOTUU TEOPETUYECKYI0 OCHOBY ISl ONpENENICHUs MOIXOIO0B K
(OpMHPOBAHUIO COAEPKaHUS yueOHOro mpeamera «bHOJOTHs» COCTaBWIM: KOHLENTYAIbHBIE TOJI0KEHUS
@I'OC COO o B3auMOOOYCIOBICHHOCTU LIEJEH, COAEp)KaHHs, Pe3yJIbTaTOB OOy4eHUs U TpeOOBaHUU K
YPOBHIO TOATOTOBKHM BBIITYCKHHKOB, IOJIOKEHHS 00 OOIIMX WEeNsIX M NPUHIMMAX, XapaKTepU3YIOLIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpelHero oomero oOpazoBaHusi B Poccuiickoit denepanuu, a Takxke
MOJIOKEeHHUA O crenuduke OHonorud, e€ 3HAYeHWH B IO3HAHMU JKUBOM MPHPOAB M 00ecreueHUH
CYLIECTBOBAHHUS UeJIOBeUeCKOro obmecTBa. CorimacHO Ha3BaHHBIM MOJOXKEHUSM, ONPEIEICHbI OCHOBHBIC
(GyHKIIUM pOrpaMMbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o 6uonoruu Aa€T nMpeacTaBiIeHUE O LETAX, 00 00IIeH cTpaTeruu 00y4YeHHsI, BOCTIUTAHHS
U pa3BuTUS OOydaroluxcs cpeicTBaMHu ydeOHoro npeamera «buonorus», ompenenser o0s3aTeNbHOE
IIPEIMETHOE COJIEP)KAHUE, €ro CTPYKTYpY, paclpelesieHHe IO pasjenaM M TeMmMaM, PEKOMEHIYEMYIO
MOCIIE0BATEIHHOCTh M3yUeHUs] y4eOHOro Marepuania ¢ Y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTHMKU 00pa30BaTeIbHOIO MPOIECCa, BO3PACTHBIX 0COOEHHOCTEH 00yUYarOITXCS.

B mporpamme mo OHONOrMU TakKe YYMUTHIBAIOTCS TPEOOBAHHUS K IUJIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM M TMPEIMETHBIM pe3yjbTaTaM oOydeHHs B (OPMHUPOBAHUU OCHOBHBIX BHIOB y4eOHO-
MO3HABATENIbHON  JeSATeNbHOCTH/YUeOHBIX  JEHCTBUI  OOydYalomUXCsl 1O OCBOCHHIO  COJEpIKaHUSA
OMOJIOrHYECKOro 00pa3oBaHMUs.

B mporpamme mno Ouomormm (10—11 xmaccel, 0a30BBIA YpPOBEHB) pEATM30BaH MPUHIIUII
IIPEEMCTBEHHOCTH B HM3y4€HUHU OuoJIoruu, Onarojaps yeMy B HEM HpocMaTpUBAeTCs HAlpaBiICHHOCTh Ha
pa3BUTHE 3HAHUI, CBA3aHHBIX C (OPMHPOBAHHEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, 1IEHHOCTHBIX
OpUEHTALIMN JIMYHOCTH, SKOJOTHMUYECKOTO MBIIUICHHUS, TMPEACTABICHUI O 3I0pOBOM oOpa3e >KHU3HH U
Oepe’)KHBIM ~ OTHOLICHHEM K OKpyKaromed mnpupomnoil cpenme. I[losromy Hapsgy ¢ H3yd4eHHEM
0011e0MOJIOTUYECKUX TEOPHUIl, a TAaKKe€ 3HAHUN O CTPOEHUHU JKUBBIX CHUCTEM DPAa3HOIO PaHra U CYLIHOCTHU
OCHOBHBIX MPOTEKAIOIINX B HUX MPOLIECCOB B MPOTPaMMe M0 OMOJIOTHUH YIeIeHO BHUMAaHHE UCIIOJIb30BAHUIO
MOJTyYEeHHBIX 3HAHUH B MOBCETHEBHOM KU3HU JAJISl pEeLICHHS MPUKIIAJAHBIX 33/1a4, B TOM YHUCIIe: TPO(UIaKTUKA
HACJIEICTBEHHBIX 3a00JIEBaHUN 4YENOBEKa, MEIUKO-T€HETUUECKOI0 KOHCYJIbTHUPOBAaHUS, OOOCHOBaHUS
HKOJIOTMYECKU 11eJIeCO00pa3HOro TMOBEAEHUS B OKpYXarolled NpUpOIHOM cpene, aHajau3a BIHUSIHUA
XO035IUCTBEHHOMU JEATEIBHOCTH YEJI0BEKA HA COCTOSIHUE MPUPOHBIX U UCKYCCTBEHHBIX IKOCUCTEM. Y CHIIEHHE
BHUMaHUsI K TPUKIAQAHONW HampaBlIEHHOCTH ydeOHoro mpeamera «buomorus»y  mpoAMKTOBaHO
HEOOXOUMOCTBIO OO€ecleYeHHs] YCIOBUH JUIsl pEIIeHUsT OJHOM U3 AaKTyalbHBIX 3a7ay IIKOJIHHOIO
OMOJIOTUYECKOTO 00pa30oBaHUs, KOTOpas MpesanojaracT (GopMHUpPOBaAHWE y OOYdYaIOIMIMXCS CIIOCOOHOCTH
aJanTHUPOBATHCS K U3MEHEHUSIM IMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpa.

buonoruss Ha ypoBHe cpeaHero obmero oOpa3oBaHUs 3aHHMMaeT BakHoe Mmecto. OHa obecrieunBaeT
dhopmupoBaHKe y 00YyJAOIINXCS MPEACTABICHUN 0 HAYYHOU KapTUHE MUPA, PAcIIUpseT U 00001aeT 3HaH!sI
0 JKMBOM IIPUPOJIE, €€ OTIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOM OpraHU3allii U SBOJIIOIMHU, CO3IAET YCIOBUS

JUIA: TIO3HAHUS 3aKOHOB JKMBOM MpHUpOIbI, (OPMUPOBaHUS (PYHKIIMOHAIBHON TI'PaMOTHOCTH, HaBBIKOB



3I0POBOTO M OE30MACHOTO 00pa3a KU3HH, SKOJIOTUYECKOTO MBIIUICHHUS, [IGHHOCTHOTO OTHOIICHUS K )KUBOM
MIPUPOJIC U YEITOBEKY.

Bonbsnioe 3HaueHuUE 61/IOJIOFI/I$I HMECT TaKKC I PCIICHHA BOCHHUTATCIIBHBIX W PAa3BUBAIOIIUX 3aJa4
cpenHero obmiero odpa3zoBaHus, corannzanuu odydatomuxcs. V3ydenne OMoI0rui 00eCIieYuBaeT YCIOBUS
111 (POPMHUPOBAHUS HHTEILICKTYAIBHBIX, KOMMYHUKAITHOHHBIX U MHPOPMAIMOHHBIX HABBIKOB, 3CTETHYECKON
KYJIBTYPBI, CITIOCOOCTBYET HMHTETpaldy OWOJOTHYECKUX 3HAHWW C TIPEACTABICHUSMH W3 JIPYTHX YYeOHBIX
npeaMeToB, B 4YaCTHOCTH, (bI/ISI/IKI/I, XUMHHU U FeOFpa(bI/II/I. Ha3BaHHbIC IIONOKEHUS O npeaHa3Ha4YCHUN
yueOHOro TmpenMera «bHONOTHs» COCTaBUIM OCHOBY JJisi OINpPENEICHHS IOAXOJIOB K OTOOpy U
CTPYKTYPUPOBAHHIO €TO COJCPKAHUS, PEICTABICHHOTO B IIPOrpaMMe 110 OHOJIOTHH.

OT16op comeprkanus yueOHOTO pemeTa «bruoorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C MO3UIIAN
KyJIbTYPOCOOOPA3HOTO TIOIX0/a, B COOTBETCTBHH C KOTOPBIM OOYYaroIIMecs JOJDKHBI OCBOWTH 3HAHUS H
yYMEHHUS, 3HAUUMBI€ JUIsl (popMHUpOBaHUS OOILEH KyJIbTYpbl, ONPEAEIISIOIINE aIeKBaTHOE [TOBEICHNE YETIOBEKA
B OKpY’KaloIIel PUPOIHON cpejie, BOCTPeOOBAaHHBIC B IOBCEAHEBHOM KHU3HH U MPAKTUYECKOH JESITEITBHOCTH.
Oco060oe MecTo B 3TO# CUCTeMe 3HAHHI 3aHUMAFOT JIEMEHTHI COJICPKaHMUsI, KOTOPBIE CITy)KaT OCHOBOH TSI
(GbOpMHUPOBaHUS TIPEICTABICHUI O COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHE MHUpPa M IEHHOCTHBIX
OpPHEHTAIMSIX JINYHOCTH, CITOCOOCTBYOIIUX I'YMaHHU3AIUH OHOJIOTHYECKOT0 00pa30BaHHUsL.

CTpyKTypHpOBaHHUE COCPIKAHUS YIEOHOTO MaTepraia B IporpaMMe 1o OHOJIOTHH OCYIIECTBIICHO C
y4€TOM TMPHOPHUTETHOTO 3HAUYCHHS 3HAHUH 00 OTIUYUTEILHBIX OCOOCHHOCTSX YKHMBOW IPHPOIBI, O €€
YPOBHEBOI OpraHu3aluy 1 3BOIIOLUHU. B cOOTBETCTBUY C 3TUM B CTPYKType yueOHoro npeamera «bruonorus»
BBIJICJICHBI CICAYIOMIUE COACPIKATCIBbHBIC JIMHWUM: «bunomorus kak HayKa. MGTOI[I)I HAay4YHOr'o ITO3HAaHHA»,
«Knetka kak Owuonoruueckass cuctema», «OpraHm3M Kak Ouojormyeckas cucreman, «Cucrema u
MHOTr000pa3re OpPraHuYeCKOro MHpay, «IBOJIIOLUS JKUBOW MPUPOIBD», «IKOCUCTEMBI U TMPHUCYIINE UM
3aKOHOMEPHOCTI.

Lenp n3yuenus yaeOHOTO0 npenmera «bronorus» Ha 6a30BOM ypOBHE — OBIIJICHUE 00YYaIOIIMHCS
3HAaHUSIMH O CTPYKTYpHO-(DYHKIIMOHAJIBLHOW OpraHM3allid JKUBBIX CHCTEM Pa3HOTO paHra W MPUOOpETCHHE
YMEHUH UCIOJIh30BaTh ATU 3HAHUS [T TPAMOTHBIX JCHCTBUI B OTHOIIEHHH O0BEKTOB )KUBOM MPUPOJIBI U
peICHUs PA3JIMYHBIX ) KU3HCHHBIX HpO6JICM.

JlocTmwkenue 1enu u3ydeHus: yueoHoro npenmera «buonorus» Ha 6a30BOM ypOBHE 00€CTIEUMBACTCS
pelICHHEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHKCS CHCTEMbl 3HAHMHA O OWOJIOTHUECKUX TEOPHSX, YUCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIOTe3aX, MpaBHIIaX, CIYKAlIUX OCHOBOW Ui (HOPMUpPOBAHHS MPEICTABICHHNA O
eCTeCTBeHHO-Hay‘IHOﬁ KapTUHE MHpa, O METOJaX HAYYHOI'o IIO3HAHUSA, CTPOCHHHU, MHOFOO6p33I/II/I n
0COOEHHOCTSIX JKUBBIX CHCTEM PA3HOTO YPOBHS OpraHHW3allid, BBIIAIONIMXCS OTKPBITUAX M COBPEMEHHBIX
UCCIICIOBAaHUSIX B OUOJIOTHH;

dhopmupoBaHre y 00yJarOIINXCs TO3HABATEIBHBIX, HMHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
IMponeCcCe aHalin3a JaHHBIX O IIYTAX pa3BUTHUSA B Oononoruu HAay4HBIX B3IJIA10B, H}Ieﬁ " IOAXOJ0B K U3YUCHUIO

KHBBIX CUCTEM Pa3HOI'0 YPOBHA OpraHU3allvuu;



CTaHOBJICHHE Yy 00y4aronuxcs o0uei KyabTypsbl, GYHKIIMOHATBHONW TPAMOTHOCTH, Pa3BUTHE YMEHUI
OOBSICHATH U OLICHUBATH SIBJICHHSI OKPYXAIOIIEro MHpa XHBOW MPHUPOJIbI HA OCHOBAaHUM 3HAHUNA M OIBITA,
MOJTyYEHHBIX TIPU U3YYCHUU OHOJIOTHH;

dbopMupoBaHHEe Y OOYyYaIOUIMXCS YMEHUW WILTIOCTPUPOBATH 3HAYCHHE OHMOJIOTHMYECKHX 3HAHHWHA B
MPAKTUYECKONW JE€ATEIbHOCTH YEJIOBEKA, Pa3BUTHM COBPEMEHHBIX MEIUUMHCKHX TEXHOJOTHMH H
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOCKIEHHOCTH B BOBMOKHOCTH ITIO3HAHUS YEIIOBEKOM JKUBOU MPUPOIBI, HEOOXOAUMOCTH
OCpe)KHOTO OTHOILICHWS K HEW, COONIONEHUS ASTUYECKMX HOPM TPU MPOBEICHUU OMOJOTHYCCKHIX
HCCIICIOBAHUII;

OCO3HaHUE IIEHHOCTH OMOJIOTUYECKUX 3HAHUMN JJIs MOBBILICHHS YPOBHS SKOJIOTUYECKOM KYIbTYPBI, AJIs
(hOpMUPOBAHUS HAYYHOTO MHUPOBO33PCHHUS;

MIpUMEHEHNE TPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCEIHEBHON KU3HU JIJIs1 OLICHKHU TIOCIIECTBUN
CBOCH JESITENbHOCTH MO OTHOIIEHHUIO K OKpYXKalled cpene, COOCTBEHHOMY 3/10pOBbIO, 0OOCHOBaHUE U
coOmroienrne Mep NpoUIIaKTHKH 3a00JIeBaHUH.

B cucreme cpemnnero obmero obpasoBanusi «buomnorus», mzydaemas Ha 0a30BOM ypOBHE, SIBIISICTCS
00s13aTeIbHBIM y4Y€OHBIM TPEIMETOM, BXOJSIIUM B COCTaB MpeAMEeTHOW obnactu «EcTecTBeHHO-HAay4YHbBIC
MIPEAMETBI».

Jln1g nzydyenus 6Moaoruu Ha 6a30BOM ypOBHE CpeHero oo1iero oopa3oBaHusi OTBOJUTCS 68 4acoB: B

10 knacce — 34 gaca (1 gac B Hexento), B 11 kmacce — 34 yaca (1 yac B Heelmo).

COILEPKAHUE OBYYEHUASA
10 KJIACC
Tema 1. buosorusi Kak Hayka.
buonorus xak Hayka. CBsizb OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUYECKUMH U IPYTUMHU €CTECTBEHHBIMU
HaykamH, (unocodueil, ITUKON, dCTeTUKONH U TpaBoM. Poib Ouomoruu B (popMHpOBaHHH COBPEMEHHOM
Hay4yHOU KapTUHBI Mupa. CucreMa OUOJIOTHYECKUX HAYK.
Meroapl TMO3HAHWS KUBOW TPHUPOALI (HAOIIOJEHUE, OKCICPUMEHT, OINHUCAaHUE, HW3MEpPEHHUE,
KJaccuukanys, MoACIIMPOBAHUE, CTATUCTHYECKass 00pabOTKa TaHHBIX ).
JdemMoHcTpanum:
[Hoptpetsr: Y. {apeun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon u ®@. Kpuk.
Tabnuub! 1 cxeMbl: «MeTOoIbI TO3HAHUS YKHBOU MPUPOJIBI».
JlaGopaTopHble U NpaKTH4YeCKHe PadoThI:
[Tpaktuueckass pabota Ne 1. «Vcmonp3oBaHHe pPa3IMYHBIX METOAOB MPU H3yUYEHUH OHMOIOTHYECKUX
O0OBEKTOBY.
Tema 2. )KuBble cUCTeMbI M UX OPraHU3ALMSL.
XKusble cuctembl (OMocucTeMbl) Kak IpeaMeT u3ydeHusi Omonoruu. OTiIMYue >KUBBIX CHCTEM OT

HEOPraHWYECKOU MPUPOIbI.



CpoiicTBa OMOCHCTEM M UX pa3zHoOOpa3ue. YPOBHHM OpraHU3ANMH OHOCHCTEM: MOJCKYJISIPHBIH,
KJICTOYHBIN, TKAHEBBIN, OPTaHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBON, YKOCUCTEMHBIHN (OMOTE€OIIEHOTHIECKUT),
ouochepHbIil.

JdemMoHcTpanum:

Tabmuips! u cxembl: «OCHOBHBIE PU3HAKH KU3HNY», « Y POBHU OPTaHU3ALIUN KUBOU TPUPOJIBI».

O6opynoBanwue: monens mosiekyisl JJHK.

Tema 3. XumMHuUecKuil COCTAB M CTPOECHHUE KJIETKH.

XUMUYECKUN COCTaB KIETKH. XHUMHUYECKHE 3JIEMEHTBI: MAKpO3JEMEHThI, MUKPO3JIEMEHTHI. Boaa u
MHUHEpaJbHbIE BEIIECTBA.

OyHKIMU BOABI 1 MUHEPAJIbHBIX BellecTB B kieTke. [lonnepxkanne ocmoruyeckoro OanaHca.

benku. CoctaB u cTpoeHue 0enkoB. AMUHOKHUCIOTHl — MOHOMEpHI OenikoB. HezaMeHuMble U 3aMeHUMBbIE
AMHHOKHUCIIOTBI. AMHWHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpBHl OEIKOBOH MOJEKYJbl (TIepBHYHAS,
BTOpUYHAs, TPETHUYHAs W 4YEeTBEPTUYHAs CTPYKTypa). XHMMHUYECKHe CBoiicTBa OenkoB. buomormueckue
GbyHKIIMHA OEITKOB.

depmeHTH — Ouosiormueckue katanu3aropbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTP, CyOCTpaTHas
cneunpuanocts. Kopepmentsr. Butamunpl. OTinmuunst pepMEHTOB OT HEOPTraHUIECKUX KaTaJH3aTOPOB.

VYrieBoibl: MOHOCaxapu bl (TII0K03a, pru003a U Ae30KCUpr003a), Iucaxapuibl (caxaposa, JIaKTo3a) U
MoJiMcaxapuabl (Kpaxmal, TITUKOTeH, 11eJII0103a). buonorndyeckue pyHKIMU yTIEBOIOB.

Jlurmuppr:  Tpurmunepunsl, (¢ochomunuapl, crepounsl. [mapoduIbHO-THAPOPOOHBIE CBOWCTBA.
buonoruueckue ¢pynkuun munuaos. CpaBHEHHE YITIEBOI0OB, OEIKOB U JIMINI0B KaK HCTOUHUKOB YHEPTHH.

Hyxneunossie kucnorsl: JJTHK u PHK. Hykneotuasl — MOHOMeEpBI HYKJIEHHOBBIX KUCIOT. CTpOEHHE U
¢yukuuu JJHK. Ctpoenne u ¢pyuxkiuu PHK. Bunst PHK. AT®: crpoenue u ¢pyHkuuu.

[urtomoruss — Hayka o kieTke. KierodHas Teopwsi — NMpuUMep B3aWMOJCUCTBUSA WaeH M (PAKTOB B
HAy4YHOM IT0O3HAHUHU. MeTOo/1bl U3yUEHUS KIETKH.

Krnetka kak nenoctHas >kuBasi cuctema. OOI1ue Npu3Haky KIETOK: 3aMKHYyTasi HapyKHasi MeMOpaHa,
monekynbl JIHK xak renetndeckuii anmapar, cuctemMa CUHTe3a Oernka.

Tunsl K1€TOK: SyKapuoTHUecKas U mpokapuorndeckas. OCOOEHHOCTH CTPOEHUS IPOKAPUOTUYECKON
kinetku. Kierounas crenka Oaxtepuil. CTpoeHHe »yKapuoTHyecKoill KieTkd. OCHOBHBIE OTIUYUSA
pacTUTENbHOMN, )KUBOTHOM U TPUOHON KIETKH.

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAIMKC, uX (pyHKuuu. [Inazmaruyeckas
MeMOpaHa, e€ cBoiicTBa u pyHkuuu. Lluronnasma u e€ opranonasl. O1HOMEMOpaHHbBIE OPTaHOU bl KIETKH:
OIIC, ammapar T'onbmxu, au3ocombl. [looyaBTOHOMHbBIE OPraHOMIBI KJIETKH: MHUTOXOHIPHUH, TUIACTHIBI.
ITpoucxoxaenne MUTOXOHAPUH U TuiacTu. Bunel mactun. HemeMOpaHHbIe OpraHOM bl KJIETKH: pUOOCOMBI,
KJIETOYHBIN LEHTP, LIEHTPUOJIU, PECHUYKH, KTYTUKU. DyHKIIMN OPraHOMI0OB KIETKU. BriatoueHus.

SAnpo — peryasTopHblil IeHTp KieTku. CTpoeHue sapa: aaepHas 000104Ka, KapuoIuia3Ma, XpOMaTHH,
SIIPBIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KJIETKE.



JdemoncTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. llIneitnen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
VYunkune, P. ®@panknun, K. M. bap.

Huarpammsbl: «Pacnpenenenne XMMHUYECKHX SJEMEHTOB B HEXKHMBOM Ipuponae», «Pacmpenenenue
XUMHUYECKHX 3JIEMEHTOB B JKUBOW ITPUPOLIE.

Tabmumsr u cxemsl: «llepuognueckas Tabmuna XUMHUYECKHX 3JE€MEHTOB», «CTpOeHUE MOJIEKYJIbI
BONbI», «bnocunrte3 Oenkay, «Ctpoenue Monekynsl Oenka», «Ctpoenue Qepmenrtay, «HykinenHoBbie
kucnotel. JITHK», «Crpoenune monexkynel AT®», «CtpoeHne syKapuOTHUECKOH KieTKn», «CTpoeHue
KUBOTHOM KJIETKW», «CTpOCHUE PpACTUTENBHON KIETKH», «CTpoeHHE NPOKAPUOTUYECKOU KIIETKWY,
«CtpoeHue spa KIETKW», « Y TIEBOAbDY, «JIumuasn».

ObopynoBaHue: CBETOBOH MHKPOCKON, OOOpYJIOBaHUE Ui NMPOBENCHHS HAOIIONCHHH, M3MEPEHHH,
HKCIEPUMEHTOB, MUKPOIIPENIApaThl PACTUTEIBHBIX, )KUBOTHBIX M OaKTEPHATBHBIX KIETOK.

JlaGopaTopHble U NpaKTH4YecKHe PadoThI:

JlaGopartopnasi padora No 1. «M3ydyeHue KaTanuTUYECKOW aKTUBHOCTH (DEPMEHTOB (Ha MHpuUMepe
aMusIa3bl WA KaTajla3bl)y.

JlaboparopHast pabora Ne 2. «M3ydeHHe CTpOCHHS KIETOK PACTCHHM, >KUBOTHBIX M OaKTEpUi IMOA
MHKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHUEY.

Tema 4. ’KuzHeaessTeJIbHOCTH KJIETKH.

OOmMeH BemiecTB, WM META00NMM3M. ACCUMIIISAIMS (TUIACTHYECKHMH OOMEH) W JTUCCHUMMWIIALIUS
(oHEpreTUYecKuii OOMEH) — JBE€ CTOPOHBI €IUHOTO Mpolecca meTabonuszma. Poib 3aKOHOB COXpaHEHHS
BEIIECTB U YHEPTUH B MIOHUMAHUH METa00IM3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPOGHBI U reTepoTpodHbId. Poias pepmMeHTOB B 0OMEHE BElIeCTB U
IIPEBPALIIEHUH SHEPTUH B KIIETKE.

®orocunres. CeeroBas u TeMHOBas (a3bl dorocuHre3a. Peakuuu ¢orocuHTesa. DPPEeKTUBHOCTD
dotocunTe3a. 3HaueHue (QoTocHHTE3a AN KU3HM Ha 3emuie. BriusHue ycrmoBuil cpenbl Ha (OTOCHHTE3 U
CHOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PaCTEHUH.

XeMocHHTe3. XEeMOCUHTE3UpYIOIINe OaKkTepun. 3HaUYeHHE XEMOCHUHTE3a AJIs )KU3HU Ha 3eMIIe.

DHepreTudeckuii 0OMeH B KiieTke. Paciernienre BenecTs, BbIACICHUE U aKKYMYJIMPOBaHUE SHEPTUU
B KJIETKE. DTarbl sHepreTnyeckoro oomena. ['nmukonus. bpoxxenue u ero Buasl. KucnopogHoe okucienue,
WK KJeTouHoe abixanue. OkucnurensHoe dpochopunupoBanue. IHHeKTHBHOCTH SIHEPreTHYECKOT0 OOMEHa.

Peaknun matpuunoro cuntesa. I'enernueckas mHpopmanus u JIHK. Peanuzammsi renetudeckoit
uHpopMaluu B KieTke. ['eHeTHueckuil koA u ero cBoiictBa. Tpanckpumnims — marpuunblii cunTe3 PHK.
Tpancnsanuss — 6uocunte3 Oenka. Dtanbl TpaHcusauuu. KonupoBanue amuHokuciaor. Pons pubocom B
O6uocuHTe3e Oenka.

Heknerounsle ¢opmbl xu3Hu — BHpycbl. Mcropus otkpbitus BupycoB (. WM. VBanoBckuit).
Oco0eHHOCTH CTPOCHUS U KU3HEHHOTO 1IMKJIa BUpycoB. bakTepuodaru. bone3nu pactenuit, ;)kuBOTHBIX U

YeJIOBEeKa, BhI3bIBacMbie BHpycamMu. Bupyc mmmyHoxaeduiuta denoBeka (BUY) — Bo3oynurens CITM/la.



OOpaTHast TpaHCKpHILMS, peBepraza U uHTerpasza. llpodunakTuka pacmpoCTpaHEHUsT BHPYCHBIX
3a00JIeBaHUM.

JdemMoHcTpanum:

IToprpetsr: H. K. Konsnos, 1. U. IBanosckwuii, K. A. Tumupszes.

Tabnuub! u cxembl: « Tunbl uTanussy, «Metadonu3m», « MUTOXOHIPHSY, « IHEPTETHUCCKUI OOMEH,
«Xnoporact, «®orocuntes», «Ctpoenne JIHK», «Ctpoenue m (yHkmonupoBanue reHa», «CuHTE3
Oenka», «l'eHernyeckuii ko, «Bupyce», «bakrepuodparn», «CTtpoeHHe M KU3HCHHBIA IMKI BHpYcCa
CIINa, 6axrepuodaray, «Pemmukarus JJTHK».

ObopynoBanue: monenu-anmumkanuu «Yapoeane [IHK wu Tpanckpunius», «buocunte3 Oenkay,
«CtpoeHnue KieTkn», Moaenb cTpykTypsl JJHK.

Tema 5. PasMHOkeHNe U MHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kiierounsiii WK1, WK )KU3HEHHBIN UK Ki1eTkU. MaTepdaza u mutos. [Ipoueccsl, npoTekaroriye B
untepdaze. Permukanus — peakius marpuunoro cuaresa JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN Habop
— KapuoTHUM. [IUMIIONAHBIN U TarIONIHBIN XpOMOCOMHBIE HAOOPBL. XpomaTuibl. L{uTomornyeckue OCHOBBI
Pa3MHOKEHHUS U MHIUBUTyIbHOTO PA3BUTHSI OPTaHU3MOB.

Henenne kinetku — Muto3. Ctaauu Muto3a. [Iporeccel, MpOUCXOAIINE Ha PA3HBIX CTAIUSIX MUTO3A.
buonornuecknii cMbICa MUTO3A.

[IporpamMmmupyemasi ru0enb KJIETKH — aronTo3.

®opMbI pa3MHOKEHHUSI OPraHU3MOB: OECIIONIOE U TOJIOBOE. BUIbI Gecrionoro pa3MHOKEHUS: IeJICHNE
HaJBOE, IIOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHME, BErCTATHBHOE pPa3MHOKCHHE.
HckyccTBeHHOE KIIOHMPOBAaHUE OPraHU3MOB, €r0 3HAUCHUE ISl CEJIEKIUH.

[TonoBoe pa3MHOKeHHUE, €TO OTINYHS OT OECIOIOro.

Metio3. Craguu wmeno3a. Ilporecchl, mpoucxoasiiye Ha cTaausx Meiosa. [loBemenue xpomocoM B
Meno3e. Kpoccunrosep. bruonornyecknii CMBICH U 3HAaYEHHE Meo3a.

I'amerorenes — npoiecc 00pa3oBaHUs MOJTOBBIX KIETOK Y )KMBOTHBIX. [10710BbIE jKeJ1e3bl: CEMEHHUKU U
suyHUKUA. OOpa3oBaHNe U Pa3BUTHUE MOJOBBIX KIETOK — raMeT (CrepMaTo30u]l, SHIIeKIeTKa) — CIepMaToreHes3
1 oBoreHe3. OCOOEHHOCTH CTPOEHUS SUIEKIETOK U ciepMaTo3ou10B. Omnogorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BuTHE (OHTOTEHE3). OMOpHOHAIBLHOE pa3BUTHE (dIMOpUOTEHE3). Tarbl
SMOpPUOHANILHOTO PAa3BUTHS Yy TMIO3BOHOYHBIX JKUBOTHBIX: JApOOJEHHE, TacTPYJSIIHs, OPraHOTEHE3.
[TocTomMOpuoHanbHOE pazBuTHe. THUITBI TOCTIMOPHOHATHHOTO PA3BUTHS: TPAMOE, HEeMIpsiMoe (JIMYMHOYHOE).
Bnusinue cpepl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPbI, CIIOCOOHBIE BBI3bIBATh BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 IBETKOBOTO PACTCHHUSI: CTPOSHUE CEMEHH, CTaINH PAa3BUTHSL.

JdemMoHcTpanum:

Tabmuip! 1 cxeMbl: «@OpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «/[BOHHOE OTIOIOTBOPEHHUE Y IIBETKOBBIX
pacTeHui», «BereraTuBHOE pa3MHOKEHUE pACTCHUI, «Jlenenue kneTku 6akrepuit», « CTpoeHUE TOIOBBIX

KIeTok», «CTpoeHue xpoMocoMbl», «Kierounsii nmkny, «Permmkamus JIHK», «Mwuto3», «Menosy,



«IIpsmoe m Hempsimoe pa3BuTHE», «['aMeTOreHe3 y MIIEKONMMUTAKOUIUMX U 4YesioBeKa», «OCHOBHBIE CTaAUH
OHTOTEHE3a».

ObopynoBaHue: MUKPOCKOII, MUKpoTIpenapatbl « CriepMaTo30H1bI MICKOTUTAIOIIET0Y, « IHIeKIeTKa
MJIEKOMUTAIOIIEro», «KapruokuHes B KIeTKaxX KOpPEIKa JIyKa», MarHUTHasi MOJIeb-anruikanus «Jlenenue
kietkn», moaenb JIHK, Monens metadazHoit XpoMOCOMBI.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI:

Jlaboparopuasi pabora Ne 3. «HaOmromeHue MmTo3a B KIIETKaX KOHYMKA KOpEIIKA JyKa HA TOTOBBIX
MHUKpOIIpenaparax.

JlabopaTtopHas pabota Ne 4. «3ydyeHne cTpoeHHs TOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpErapaTaxy .

Tema 6. HacsieAcTBEeHHOCTh U MI3MEHYNBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTuku. VIcTopusi pa3BUTHA TEHETHKU. POJIb LUTONOTHU W SMOPHOJIOTHU B
CTAaHOBJICHUH I'€HETUKH. BKIaj pocCUNCKHUX 1 3apyOeKHBIX YUEHBIX B PA3BUTHE T€HETUKH. MeTOAbl TeHETHUKU
(TMOpUIONOTUYECKHM, IUTOTeHETUYECKUH, MOJIEKYJIsIpHO-TeHeTHueckuil). (OCHOBHBIE TE€HETHYECKHE
NMOHATHUSA. ['eHeTHUecKass CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPELIMBAHUM.

3aKOHOMEPHOCTH HACIEOBaHUSl TPU3HAKOB, ycTaHoBleHHble [. Mennenem. MoHoruGpuanoe
CKpelllMBaHue. 3aKOH €JuHOo00pa3us ruOpulIoB mepBoro mnokosieHus. [IpaBuino noMuHHpOBaHUS. 3aKOH
pacuieruieHus Npu3HakoB. [ 'unores3a unctoTel ramert. [loHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JlurnbpuaHoe cKpelMBaHue. 3aKOH HE3aBHCHMOI'O HAacJelIO0BaHUsl MpU3HaKoB. LluTorenernyeckue
OCHOBBI JTUTHOPUIHOTO CKpeLIMBaHUs. AHaIU3Upyollee ckpeluBanue. Vcrnonp30Banne aHaIU3UPYIOIIETO
CKpEILMBaHUs JJIs ONpEeIeNIEHUs] TEHOTHUIIa OCOOM.

CuerieHHOe HacnenoBaHue pu3HakoB. Pabora T. MopraHa no cuenjieHHOMY HaclIeI0BaHUIO TCHOB.
Hapyuienue cuensenus reHOB B pe3yJibTaTe KpPOCCUHTOBEpA.

XpOoMOCOMHasi TEOpUs HACIEACTBEHHOCTH. | eHeTnyecKkue KapThl.

I'eneruka mnosma. XpOMOCOMHOE OIpeaeieHue Tosa. AyTOCOMbI UM MOJOBBIE XPOMOCOMBI.
['omorameTHsbI€ U reTeporamMeTHble Opranu3mel. HacnegoBanue npu3HakoB, CUEIJIEHHBIX C TIOJIOM.

N3menunBoCcTh. Buabsl M3MEHUMBOCTU: HEHACJIEACTBEHHAs M HAclIeACTBEHHad. Ponb cpeasl B
HEHACJICICTBEHHON M3MEHUYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIIMOHHON W3MEHYMBOCTH. BapuannoHHBIH
psn ¥ BapuanonHas kpuBas. Hopma peaknun npusHaka. KoauyecTBeHHbIE U KaU€CTBEHHBIC MPU3HAKU U X
HOopMa peakiuu. CBoHCTBa MOIU(UKAIIMOHHONW U3MEHYHBOCTH.

HacnencTBenHasi, WM TeHOTUIIMYECKas, U3MEHYMBOCTh. KoMOWHATHBHAS M3MEHUMBOCTH. Meiio3 u
MIOJIOBOM MPOIIECC — OCHOBa KOMOWHATUBHOM M3MEHYMBOCTH. MyTarimoHHast ”3MeHUYnBOCTh. Kiaccudukarus
MyTaIui: TeHHBIC, XPOMOCOMHBIC, TCHOMHBIE. YacToTa 1 MpuIrHBI MyTanuidi. MytareHHbie pakTopbl. 3aKOH
TOMOJIOTUYECKUX PSIIOB B HAacleACTBeHHOM n3MenunBocty H. 1. BaBuiosa.

BuesinepHast HacIeICTBEHHOCTh U U3BMEHUUBOCTb.

I'eneruka yenoseka. Kapuorun uenoseka. OCHOBHBIE METO/Ibl TEHETHKH YEJIOBEKA: F€HEAIOTUYECKH,
OJIN3HEIOBBIM, IUTOTCHETHYECKUH, OMOXUMHUYECKUN, MOJICKYyJsapHO-reHeTndeckuil. CoBpeMeHHOE

OIpEACIICHUC I'CHOTHUIIA: ITOJJHOTCHOMHOC CEKBCHUPOBAHWEC, N'CHOTHIIMPOBAHUE, B TOM YHCJIC C IMOMOIIBIO



[111P-anamu3a. HaciaeacTBeHHbIC 3a00JIeBaHMS YEJIOBEKA: I'€HHBIC OOJIe3HH, OOJIE3HHW C HACICACTBEHHOM
MPEeIpacloiOKEeHHOCThIO, XPOMOCOMHBIE Ooje3Hu. CoMaTHdecKue U TeHepaTuBHble MyTaluu. CTBOJIOBbIE
KIeTkd. [IpuHIUIBL 370pOBOTO 00pa3a KWU3HU, MUATHOCTHKH, MPO(DHIAKTUKH U JICYCHUS TCHETUYCCKUX
Oone3Hell. MeOUKO-TEHETHYECKOE  KOHCYJIbTUPOBAaHHE. 3HAYCHHWE  MEIUIMHCKOH  TEHETHKH B
MPEIOTBPALICHUH U JICUEHUHN TeHETHUECKUX 3a00IeBaHMi YesloBeKa.

JdemoHcTpanuu:

[Moprpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-Pecopckwuii, H.
N. BaBuiios.

Tabmumpl 1 cxembl: « MOHOrHOpPHIHOE CKpEIIMBAaHME U €ro IUTOIeHETHYECKas OCHOBa», «3aKOH
pacIleryIeHHs U €ro IIUTOreHeTUYeCcKasi OCHOBa», «3aKOH YUCTOTHI raMeT», «IurudpuaHoe ckpemmBaHmue,
«IIuTosornuecKkre OCHOBBI JUTHOPHIHOTO CKpeIIUBaHUY, «Melo3», «B3anMoaeicTBHe alIeIbHBIX TEHOBY,
«l'eneTnyeckue KapThl PACTCHHUM, >KMUBOTHBIX W YeJOBEKa», «l'eHeTWka Tmona», «3aKOHOMEPHOCTH
HAaCJEAOBAaHMS, CLEIUIEHHOTO C Mojom», «KapuoTurbl yenoBeka M >KMBOTHBIX», «BUIbl M3MEHUMBOCTHY,
«Moauduxanmonnas Hu3MeHUHMBOCTHY», «HacnenoBanue pesyc-paktopa», «['eHeTMka TpyII KpOBUY,
«MyTanuoHHas U3MEHYUBOCTD.

Ob6opynoBanue: MO/ICTIU-ATTITUKALINH «MoHnorubpugHoe CKpEIIMBAaHUE, «Henonnoe
JOMUHHUpPOBaHUE», «{urnbpuanoe ckpemuBanuey, «Ilepekpéct XxpoMmocom», MUKPOCKOIT U MUKPOIpenapaT
«dpozoduna» (Hopma, MyTanuu GOpMBI KPBUIBEB U OKpPACcKH Tema), repbapuit «'opox moceBHOI».

JlabopaTopHbie M NpaKTHYeCKHe PadOThI:

JlabopaTtopnas paborta Ne 5. «3ydenne pe3yapTaTOB MOHOTHOPUTHOTO U JUTUOPHUIHOTO CKPEIIMBAHHMS
y Ipo30(uiIbl Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopatopuass pabora Ne 6. «M3yuenne wmoau(UKAIMOHHOW H3MEHUYUBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Ps/1a ¥ BAPUALIMOHHON KPUBOW».

JlaGopartopHas pabora Ne 7. « AHanu3 MyTanuil y 1po30(uiibl Ha TOTOBBIX MUKPOIPENapaTax».

[TpakTuueckas pabota Ne 2. «CocTaBineHne U aHAINU3 POIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cenekuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M MPOIECC. 3apoKIeHue celeKInu U qomectukanusa. Yduenue H. . BaBunoga o
IIEHTpaxX TMPOUCXOXKICHUSI U MHOTO00pa3usl KyJbTYPHBIX pacTeHHid. L[eHTpBI MPOUCXOXKIEHUS TOMAITHUX
AKUBOTHBIX. COPT, OPOJA, IITAMM.

CoBpeMeHHbIE METONbI CeleKIMU. MaccoBbIi U MHAWBHUIYabHBIM OTOOpPHI B CENEKIMH PACTEHUH H
KHUBOTHBIX. OlleHKa JKCcTepbepa. bBIM3KOPOACTBEHHOE CKpeuuBaHue — WHOpuUAMHI. Yucras IuHUS.
CkpemBanue 4ucThiXx JuHMA. [erepo3uc, wunum rulpunHas cuia. HepoiacTBeHHoe ckpeuiuBaHue —
ayropunuar. OtnanéHHas tuOpuamzanuss u e€ ycmexu. VCKyCCTBEHHBI MyTareHe3 M IOJIy4eHHe
MOJIUIUIOUAOB. JJOCTHXKEHMSI CeNIEKIIUU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpaciib MPOU3BOACTBA. [ eHHAsI HH)KEHEpHUA. DTarbl CO3JaHusI PEKOMOMHAHTHOM

JAHK u Tpancrennsix opranu3moB. Knerouynass uuxkenepus. Kierounsie KynbTypbl. MUKpPOKJIOHAIBHOE



pa3MHOkeHue pacTteHuil. KioHuMpoOBaHHE BBICOKOMPOIYKTHBHBIX CEIBCKOXO3IMCTBEHHBIX OpPraHU3MOB.
DKoJIorHuecKue u dTndeckue nmpoodseMol. ' MO — reHeTnueckn MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpauuu:

IToprpersr: H. W. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. BaHOB.

Tabmumpl 1 cxembl: kapta «L{eHTpbl MPOMCXOXKIEHHUS U MHOr000pa3us KyJIbTYPHBIX pPacTEHUID,
«ITopoapl HOMAaITHUX JKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas rudpuauzanus», «PadoTsl
akagemuka M. @. MBanoBay, «[lomummonmus», «OOBEKTH OMOTEXHONOTHH», «KIleTOYHBIE KyIbTYpHl H
KIIOHMpOBaHUe», « KoHCTpynpoBaHue 1 nepeHoc TeHOB, XPOMOCOMY.

O6opynoBaHue: MyJsKH IJI0JOB U KOPHEIUIOAOB AMKUX (DOPM M KYJIbTYPHBIX COPTOB PACTCHHIA,
repOapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHbie M NpaKTHYeCKHe Pa0OThI:

Okckypeust « OCHOBHBIE METO/IbI U JOCTUXKEHHUS CEIEKIMN PACTEHUN U )KMBOTHBIX (Ha CEJNEKIIMOHHYIO
CTaHIIMIO, TUIEMEHHYIO0 (epMy, COPTOMCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE XO3SICTBO, J1aOOpPaTOPHIO
arpoyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA).

11 KJIACC

Tema 1. DBorouMOHHAs OHOJIOTHS.

[IpennochbuIku BO3HUKHOBEHHUS SBOJIIOIMOHHONW TEOpUU. DBOJIOLMOHHAS Teopus U €€ MecTo B
ouonorun. BnusiHue 3BOIIOIMOHHON TE€OpUN HA pa3BUTHE OMOJIOTUHU U IPYTHX HAYK.

CupnerenbcrtBa sBoiouuu. IlaneoHTonormueckue: MOCIEAOBATEIBHOCTh IIOABJIECHUS BUIOB B
MAJIEOHTOJIOTUYECKOM JIETOMHICH, IepexoiHble (hopmbl. buoreorpaduueckue: cxoAcTBoO U paznnuue GayH u
(bI0p MaTEpPUKOB U OCTPOBOB.

DOMOpHONIOrHYecKre: CXOACTBA U Pa3Iuyusi SMOPHOHOB Pa3HBIX BUJIOB MO3BOHOYHBIX. CpaBHUTENHHO-
aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTWYHbIE, PYJUMEHTAPHBIE OpraHbl, aTaBU3Mbl. MoOJEKyIIpHO-
OMOXMMMYECKHE: CXOJCTBO MEXAaHM3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OIMUYECKUX IMyTeH y Bcex
OpPTraHHU3MOB.

OpomononHas Teopus Y. Jlapsuna. [Ipeanocbuiki BOSHUKHOBEHUS JapBHHU3MA. [IBUKYIIIE CUITBI
SBOJIFOLIMY BUJIOB 110 JlapBuHY (M30BITOUHOE pa3MHOXKEHNE IIPU OTPaHUYEHHOCTU PECYPCOB, HEONPEAENEHHAS
M3MEHYUBOCTb, O0OpH0a 3a CyIIeCTBOBAaHUE, ECTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Boronnu (CTD) u €€ OCHOBHBIE MOJIOKEHUS.

Muxpoasomntonus. [Tomynsnus kak eqUHULIA BUJA U DBOJIIOLHH.

JIBroxymue cuitbl ((pakTopbl) SBOTIONMH BHIOB B MpUpoie. MyTallMOHHBIN TIpoliece 1 KOMOWHATHBHAS
M3MEHYUBOCTD. [lomynsiiionHbIe BOIHBI U apelid reHoB. M3omsiuus v Murpanusi.

EcrecTBeHHbIi 0TOOp — HanpaBisitouii pakTop 3Bosonnu. GopMbl €CTECTBEHHOT0 0TOOpa.

[TprucnocoOaeHHOCTh OPraHU3MOB Kak pe3ysbTaT JBOJIONMM. [Ipumepsl mpUCOCOONeHUH Y
opraHu3MoB. ApomMop(}03bl U UANOATATITAIIUN.

Bun u BumooGpazoBanue. Kputepun Buma. OcHOBHBIE (OpPMBI BHA000pa30BaHUs: Teorpaguieckoe,

OKOJOTHYECKOCE.



Maxkposomorus. DopMbl SBONIONMH: (PUiieTHYECKast, JUBEPreHTHAsI, KOHBEPTreHTHAs, apaljiesibHasl.
HeobOpatumocTs 3BOMIOIUN.

[IpoucxoxaeHue OT HecHeUalW3UpOBaHHBIX HpeakoB. [Iporpeccupyromias —crenuanu3anysl.
AnantuBHas paauanus.

JdemoncTpanuu:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkenb, O.
Mionnep, A. H. CeBepiios.

Tabmumbsl um cxeMmbl: «Pa3BuTHe OpraHMYecKOoro Mupa Ha 3emie», «3apobllId MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukcy, «Dopmbl 0O0pbObI 3a cymiecTBoBaHUe», «EcTecTBeHHBIH 0TOODY,
«MHoroo6pa3ue COpToOB pacTeHHit», «MHOrooopasue mopona KUBOTHBIX», «llomymsiuny», «MyTarmoHHast
M3MEHYUBOCTE», «ApomMopdosby, «Mamoamantammm», «OOmas gereHepanusy, «JBWKyme CHITBI
ooy, «Kapra-cxema wMapmpyra nyremectBus Y. Jlapsunay, «boppba 3a cymiectBoBaHuE,
«IIpucnocobnenHocts  opranuzmoB»,  «['eorpaduueckoe  BUIOO0OpazoBaHuE»,  «IKOJOTHUECKOE
BUJI000pa30BaHUE).

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C pPa3IMYHBIMH TUIIAMH OKpAcKH, HaOOp IJIOJOB M CEMsH,
kosutekuus «IIpumepbl 3alUTHBIX NPUCHOCOOJIEHUH y KUBOTHBIX», MOAENb «OCHOBHBIE HAINpPaBICHUS
ABOJIIOLIUNY, 00bEMHAs MoJieb « CTpOEHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIXY.

buoreorpaduyeckas kapra mupa, Kojuiekius «@DOpMbl COXPAaHHOCTH HCKOMAEMBIX >KMBOTHBIX H
pacTteHuii», Moaens anmnkanus «llepekpéct xpoMocom», BaxkHbIe Mpenaparsbl «Pa3BuTre HaCEKOMOToY,
«Pa3BuTHe nArymkmn», Mukponpenapar «Jpozoduna» (Hopma, MyTauuu GopMbl KpbUIbEB U OKPACKH TEJIA).

JlabopaTopHbIe N NpaKTHYeCKHe PadoThI:

JlabopartopHas padora Ne 1. «CpaBHeHUE BHA0B 10 MOP(OTOTHUECKOMY KPUTEPUION.

Jlaboparopuast pabora Ne 2. «OmnucaHue NPUCIOCOOJICHHOCTH OpraHu3Ma W €€ OTHOCHUTEIBHOTO
XapakTepay.

Tema 2. Bo3HuUKHOBeHUE U pa3BUTHE JKM3HH Ha 3eMuie.

JloHayuyHble MpEACTABICHUS O 3apOXKJICHUU KU3HU. HayuHble TUmoTe3sl BO3HUKHOBEHUS >KM3HU Ha
3emiie: abMOreHe3 U MaHCHepMus. XUMHUUECKast SBOMIOIMS. AOGUOTEHHBIN CUHTE3 OPraHUYECKUX BELIECTB U3
HEOPraHMYECKUX. OKCHEPUMEHTAIIbHOE TMOATBEPXKACHUE XHMUYECKOW »HBooluu. HauanbHble 3Tarbl
6uonoruueckoii sBomorun. ['nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX CTPYKTYpP U BOSHUKHOBEHHE
poTokieTku. [lepBrie kneTkn 1 ux 3Botonusa. @opmMupoBaHre OCHOBHBIX I'PYIII JKUBBIX OPIraHU3MOB.

PazButne xu3Hu Ha 3emuie mo spaM W nepuoaaMm. Karapxeil. Apxelckas W MPOTEPO30ICKAs 3PBHI.
[laneozoiickass spa u €€ mepuoAbl: KEeMOpPUNCKUN, OPIOBUKCKHM, CUIYpUHUCKUN, JEBOHCKHIA,
KaMEHHOYTOJIbHBIH, IIEPMCKUM.

Me3so30lickas 5pa U €€ Nepruobl: TPUACOBBIN, IOPCKUMA, METIOBOM.

Kalino3zoiickas 3pa u €€ nepuo/ipl: NajJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIM.



XapakTepucTuKa KiIrmaTa 1 reoJIorM4eckux nporeccoB. OCHOBHBIE ATAlbl 3BOJIIOLHUH PACTUTEIBHOTO
U JKUBOTHOro Mupa. Apomopdo3bsl y pacTeHud M KHUBOTHBIX. [losiBIEeHHe, paclBEeT M BBIMUPAHUE TPYIII
KUBBIX OPTaHHU3MOB.

Cucrema OpraHM4ecKOro MUpa Kak OTpakeHHE 3BOJOLUU. OCHOBHBIE CHCTEMATHYECKHE IPYIIIbI
OpraHU3MOB.

DOBOJIIONMS YeIOBEKa. AHTpPONOJIOTHMA Kak Hayka. Pa3BuTue mpeacTaBi€HUd O MPOUCXOXKICHUHU
yenoBeka. Meronpl M3ydeHMsl aHTpororeHeza. CXoicTBa W pas3iuyMsl 4YEJIOBEKA M JKUBOTHBIX.
CucremaTHuecKoe MOJ0KEHUE YEIOBEKa.

JIBroxymue cuitel ((hakTopbl) anTponoreHeza. HacneacTBeHHass U3MEHYMBOCTh M €CTECTBEHHBIM OTOOP.
OO6miecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJICHHUE OPYAUI TPyAa, MBIIIUICHUE, PEYb.

OCHOBHbBIE CTaAMM W BETBH JBOJIOLMHU YEJIOBEKA: aBCTpaJonuTeku, YenoBek ymenslid, Yenosek
npsaMoxoasauui, Yenosek Heanaepranbckuil, Yenosek pasymusiid. Haxoku HCKOnaeMbIX OCTaTKOB, BPEMS
CYILIECTBOBaHHUS, 00JaCTh pacpOCTpaHEHHs], 00bEM TOJIOBHOTO MO3Tra, 00pa3 KU3HU, OPYIUS.

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIINE Pachl: EBPOIICOH IHAS (eBpa3HiicKasi), HErpo-aBCTPAIONIHAS
(3KBaTOpHANIbHAS ), MOHTOJIOMIHAS (23MaTCKO-aMEepUKaHCKast). UepThl MPUCTIOCOOIEHHOCTH TIPECTaBUTEICH
4eJIOBEUYECKHX pac K yCIOBUSAM cyllecTBoBaHUA. EnnHcTBO uenoBeueckux pac. Kputuka pacuszma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y. JlapuH.

Tabmunsr 1 cxembl: «Bo3HukHoBeHne ConHEUHOM cucTeMbl», «Pa3BUTHE OpPraHUYECKOro Mupay,
«PacturenbHast kineTka», «KuBoTHas kietka», «lIpokapuormueckas kierka», «CoBpeMeHHas cHCTEMa
OpraHUYecKoro mupa», «CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHHUS 4YENOBEKa M UeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAaJCOHTOJIOTMYECKUX HAXOJOK TMPEIKOB COBPEMEHHOTO YETIOBEKay,
«/lpeBHenmue moan», «Jpesaue moan», «Ilepbie COBpeMEHHBIE 0N, «HermoBedecKne pacoh».

Ob6opynoBanue: Myisku «lIpoucxoxaenue dyenoBeka» (OIOCTbI aBCTPAJIONUTEKa, HMUTEKAHTPOIA,
HeaH/epTaliblla, KPOMaHbOHIIA), CICTMKH WU HU300pa)KEHUS KaMEHHBIX OpYyAUN TEePBOOBITHOTO YeNOBEKa
(xamMHU-yOMIIEephl, pyOuna, ckpebia), TeoXpoHOIOrHueckas Tabmuma, Koiekuus «DopMbl COXpaHHOCTH
HCKOMNAeMBbIX )KUBOTHBIX U PACTEHUI.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI:

IIpakTuyeckas padora Ne 1. «M3yueHne HCKOMAaeMbIX OCTATKOB PAaCTEHUH U AKHUBOTHBIX B KOJIIEKIIHIX).

OKcKkypcusi  «OBOJIIOLMS OpPraHUYECKOro Mupa Ha 3emie» (B  eCTECTBEHHO-HAYYHBIH WM
KpaeBeIUECKHI My3€ii).

Tema 3. OpranusMbl U OKPYyKaIIAs cpeaa.

OKojorus Kak Hayka. 3aJauyd M pas3fenabl KOJOTMU. MeTonabl HSKOJIOTMUYECKHX HCCIEI0BaHUIA.
DKOJI0rM4ecKoe MUPOBO33PEHNE COBPEMEHHOTO UEI0BEKaA.

Cpenbl 00UTaHUs OpraHU3MOB: BOJIHAs, HA3€MHO-BO3/y1IIHAs, [IOYBEHHAs, BHyTPUOPTaHU3MEHHAs.

Oxonornueckue gaktopsl. Knaccuduxarus skonorudeckux GakTopoB: aOMOTHYECKHUE, OMOTHUECKHUE U

aHTpornoreHHsle. /{eficTBue sKoI0rnueckux GakTopoB Ha OPraHU3MBI.



Abuotnyeckue (akTopbl: CBET, TeMIleparypa, BiaxHOcTb. Dotomepuoausm. IIpucnocobienus
OpPraHMU3MOB K JIEHCTBUIO aOMOTHYECKHX (aKTOpOB. buomornyeckue puTMbl.

buotnyeckue ¢akropsl. Bumbl 6MOTHUECKHX B3aUMOICHCTBUN: KOHKYPEHIUS, XUITHIYECTBO, CHMOHO03
u ero ¢opmel. [lapasutusm, kooneparys, MyTyaln3M, KOMMEHCATN3M (KBapTUPAHCTBO, HAXJICOHUYECTBO).
AMeEHcaM3M, HEUTpanu3M. 3HaueHHE OMOTHYECKHX B3aMMOJCWUCTBHM IS CYIIECTBOBAHMUS OPraHU3MOB B
MIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTePUCTUKHU Momyisiuu. OCHOBHBIE MOKa3aTead MOIMYJISIUU: YUCICHHOCTb,
IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPHUPOCT, MHUTpalus. JMHaAMUKa YHCIEHHOCTH MOIMYJSIUU U €€
perysiius.

JdemoHcTpanuu:

[Moptpetsr: A. l'ymbonsar, K. @. Pynbe, 3. ['ekkens.

Tabmumer w  cxembl: kapra «[Ipupomsbie 30HBI 3emim», «Cpeasl OOWUTaHUS OPraHU3MOBY,
«Dotonepuoansmy, «llomynauuny, «3aKOHOMEPHOCTH pPOCTa YHCICHHOCTH TMONYJSUuU HHDy30pHUu-
Tydenbkny, «IIuiessie nemnm.

JlabopaTopHble M NpaKTHYeCKHe Pa0OThI:

Jlaboparopnas padora Ne 3. «Mopdosiornueckrne 0COOCHHOCTH PACTCHUI U3 Pa3HBIX MECT OOUTaHUS.

JlaGopartopHas padota Ne 4. « Bnusinue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «IToacuér MIOTHOCTH MOMYJISAIIMNA Pa3HbIX BHIOB PACTCHUI.

Tema 4. CooO1iecTBa ¥ IK0OJI0THYECKHE CHCTEMBI.

CoobmectBOo opranu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHAS,
Tpouueckas (nuiesas). Buabl-nomuHanTel. CBsizu B OMOLIEHO3E.

DKkojorudeckue cuctemsl (3kocuctemsl). [TonsTHe 00 sK0cucTeMe U OroreoreHo3e. OyHKIIMOHATBLHBIC
KOMITOHEHTBI 9KOCHCTEMBI: MPOAYIEHThI, KOHCYMEHTHI, peayleHThl. KpyroBOpOT BEIIEeCTB U MOTOK YHEPTUU
B 3KocucTeme. Tpoduueckue (muieBbie) ypoBHH dKocuctembl. [lumeBsle menu u cetn. OCHOBHBIC
MOKAa3aTeNn IKOCHCTEMBI: OMomacca, MPOIYKIUS. DKOJIOTUYECKUE MUPAMHIbL: MPOIYKIUH, YHCIECHHOCTH,
6unomaccel. CBOMCTBA 9KOCUCTEM: YCTOMUUBOCTD, CaMOpEryJIsiiusi, pa3Butue. CyKIieccus.

[Ipupoaubie 3KOCHCTEMBI. DKOCUCTEMBI 03€P M peK. IKOCUCTEMA XBOMHOTO HJIA ITUPOKOJIUCTBEHHOTO
neca.

AHTpPOIIOTEHHBIE ~ DKOCHUCTEMBL.  ATPOIKOCHCTEMBI.  YpOOIKOCHUCTeMBbl.  buomorumueckoe u
XO3sIIICTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak pakTop ycToitunBocTr skocucTteM. CoxpaHeHHe OMOJIOTMYECKOT0 pa3HOOOpa3us
Ha 3emuie.

Yuenue B. W. Bepuanckoro o 6uocdepe. ['panutipi, coctaB u cTpykTypa 6uocdepst. JKuBoe BemecTBo
u ero ¢ynkuuu. OcobeHHocTH OMochepsl Kak To0ambHONW IKOCHCTEMBI. J[MHaMUYecKoe paBHOBECHE H
oOpaTHas cBs3b B OHMocdepe.

KpyroBopotsl BemiecTB u OMOTCOXMMHUYECKUE ITUKIIBI 3JEMEHTOB (YIJIepojaa, a3oTa). 30HAIBHOCTh

ounocdepbl. OCHOBHBIC OMOMBI CYIIIH.



UYenoseuectBo B Ouochepe 3emun. AHTpONOTeHHbIE HU3MEHEHHS B Ouocdepe. [nobanbHbIC
HKOJIOTHUECKUE NMPOOIIEMBI.

CocymecTBoBaHue mpuUpoAsl M dYenoBedecTBa. CoxpaHeHue OHOpa3HOOOpaszusi Kak OCHOBA
ycroitunBoctn  Omocdeprl. OCHOBa pPAaLMOHAIBHOTO YIPABICHHUS MNPHUPOIHBIMH pECypcaMH M HUX
ucnonb3oBaHue. JlocTHKeHUs OMOIOTUU U OXpaHa IPUPOJIBI.

JdemoHcTpanuu:

[Moprpetsr: A. JIx. Tencnu, B. H. Cykaués, B. . Bepuanckuii.

Ta6muue! u cxemsl: «I[Iumessie nenmn», «bUOLIEHO3: cOCcTaB U CTPYKTypay, «IIpupoansie coodiiecTBay,
«enu nutanusay», « Jkojgoruueckas nupamuaa», «bnocdepa n yenosex», « IkocucTemMa MMUPOKOIUCTBEHHOTO
jeca», «IKOCUCTEMAa XBOMHOIO Jiecay, «bruornenos Bogoéma», « ArporeHo3», «IIpumepHbie aHTPONOT€HHbIE
BO3JICUCTBUS Ha IPUPONY», « BaskHeWIIne NCTOYHHUKY 3arpsI3HEHUS BO34yXa UM TPYHTOBBIX BO», «[louBa —
Ba)XHEHUIIas cocTaBistomas 6nocgepon», «Paktopsl aerpananuu nousy, «[lapaukossiit apdexr», «DakTopsr
palMOaKTUBHOTO 3arpsi3HeHHst 6uocdepn», «Ob0mas cTpykrypa 6uocdepsl», «PacnpocTpaHeHue XHU3HH B
ouochepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B Ouoctepe», «Kpyrosopor azora B
MIPUPOIEN.

ObopynoBanue: Mojenb-amuiMKanus «Tunumudsle  OWOLEHO3b», replOapuii  «PacTturtenbHbie
cooOmiecTBay, KoJuleKuMn «buoneHos», «Bpeaurenn BaKHEMIIMX CENbCKOXO3SHCTBEHHBIX KYJIbTYp»,
repOapuy U KOJUIEKLUU PAaCTEHUI U )KMBOTHBIX, IPUHAIEKAIIUE K Pa3HBIM 3KOJIOTMYECKUM I'pyIIiaM OAHOTO
Buaa, Kpacnas kaura Poccuiickoit @enepanuu, n300pa’keHusl OXpaHsIeMbIX BUJOB PACTEHUN U )KUBOTHBIX.

IIVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA IIPOI'PAMMBLI 110 BHOJIO'MU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

Cornacio ®I'OC COO, ycrtaHaBiauBalOTCs TpeOOBaHMSA K pe3yjbTaTaM OCBOEHHUS OOYyYarOIIMMUCS

IIPOTPaMM CPEHETO O0IIEro 00pa3oBaHMs: TMYHOCTHBIM, METAIPEIAMETHBIM U IPEIMETHBIM.
JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOCHMs IpenMera «bHoorus» BBIAENEHBI CIENYIOLINE
COCTABJISIOLINE: OCO3HAHHWE OOYYaIOUIMMHUCSH POCCUICKON TI'pa)KIaHCKOM HIEHTMYHOCTH — TOTOBHOCTH K
CaMOpPAa3BHUTHIO, CAMOCTOATEIBHOCTH M CAMOOIPEICIICHUI0, HAJIMYMe MOTHBALMM K OOYYEHHIO OHMOJIOTHH,
L[EJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHM JIMYHOCTH Ha OCHOBE KIIIOUEBBIX LEHHOCTEH U
UCTOPUYECKHX TPATULMNA pa3BUTUS OMOJIOIMYECKOrO 3HAHMS, FOTOBHOCTh M CHOCOOHOCTH OOYYaIOLIMXCS
PYKOBOJCTBOBATbCS B CBOEU JAEATEIBHOCTU LIEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH, INPHUCYIIMMHU CUCTEME
OMOJIOrM4ecKOro o0pa30BaHUs, HAJIUYME SKOJIOTMYECKOrO MPAaBOCO3HAHUS, CIOCOOHOCTH CTABUTh LEIH U
CTPOUTD KU3HEHHBIE TIIaHBbI.

JIMYHOCTHBIE pE3yJibTaThl OCBOEHUS mnpenmera «buosorus» mocTuraroTcs B €JUHCTBE y4eOHOH
BOCIIMTATEIbHON JAEATEIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMM POCCUHCKHMHU COLUOKYJBTYpPHBIMH,
UCTOPUYECKUMHU U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, IPUHATHIMH B 00ILIECTBE MPaBUIaMU U HOpMaMU
MOBEJICHNS U CIIOCOOCTBYIOT IpOLlecCaM CaMOIIO3HAHMSI, CaMOBOCIIMTAHHUS U CaMOPa3BUTHUS, Pa3BUTUA

BHYTPEHHEH MO3ULMU JIMYHOCTH, MATPUOTH3MA, YBAXKEHHsI K 3aKOHY U MPaBONOPAIKY, YEJIOBEKY Tpyda U



CTapuieMy IOKOJIEHHIO, B3aMMHOIO YBaXKCHUS, OCPEKHOTO0 OTHOLIEHHUS K KYJbTYpPHOMY HACIEIUI0 U
TpaauLMsIM MHOTOHAIIMOHANIBHOTO Hapoaa Poccuiickoit denepaiuu, npupojie U OKpyKarmiel cpeae.

JIMYHOCTHBIE Pe3yIbTAThl OCBOCHHS yUeOHOTO MpenMeTa «bHonorus» T0mKHBI OTpakaTh TOTOBHOCTD
U CIOCOOHOCTH OOYYAaIOLIMXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3MIMEH JIHMYHOCTH,
CUCTEeMON IEHHOCTHBIX OpPHUEHTAlMil, TO3UTUBHBIX BHYTPEHHHX YOEXKIACHUH, COOTBETCTBYIOIINX
TPaJULMOHHBIM [EHHOCTSM POCCHUHCKOTO OOIIeCTBa, pacIIUpPeHHE >KU3HEHHOTO OMbITa U  OIbITa
JEATEIBHOCTH B IMIPOLECCE PEATU3ALMY OCHOBHBIX HAIIPABICHUN BOCIIUTATEIbHOU EATEIbHOCTH, B TOM YHUCIIE
B YaCTH:

1) rpa:kIaHCKOro BOCIIUTAHUSA:

c(hOpPMUPOBAHHOCTH IPAKIAHCKON MO3UIMH 00YYAIOIET0Ccs KaK aKTUBHOTO U OTBETCTBEHHOT'O UJieHa
POCCHIICKOTO 00111eCTBA;

OCO3HAaHUE CBOUX KOHCTUTYLIMOHHBIX MPaB U 005S3aHHOCTEN, yBa)KEHUE 3aKOHA U [IPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW AESATENHHOCTH MPU CO3/aHUU YYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4, BHITOJTHEHUN OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH ONPENENSITh COOCTBEHHYIO MO3UIIMIO 110 OTHOILIEHUIO K SIBIEHUSIM COBPEMEHHOMU KU3HU U
OOBSACHATH €&;

YMEHHE YUUTHIBATh B CBOUX JIEHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUSA JTIOCH C
pa3HBIMH YOKACHUSIMH, KyJIbTYPHBIMHU [IEHHOCTSIMHU U COLIMANIEHBIM MOJIOXKEHUEM;

TOTOBHOCTb K COTPYJIHUYECTBY B IPOLIECCE COBMECTHOIO BBIMOJIHEHUS YU€OHBIX, TI03HABATENbHbBIX U
UCCIJIEIOBATENbCKUX 33/1a4, YBAXKUTEJIbHOTO OTHOLLIEHUS] K MHEHHIO OIIIIOHEHTOB MPU 00CYKICHUH CIIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHMUS,

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOM AESATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

c(hOpPMHUPOBAHHOCTh POCCHUUCKOW TPAKIAHCKOW HACHTHYHOCTH, MATPUOTHU3MA, YBAKEHHUS K CBOEMY
HapoJy, 4yBCTBAa OTBETCTBEHHOCTH Itepe PoauHoM, rop1ocTH 3a CBOM Kpal, CBOK PoauHy, CBOM A3BIK U
KYJBTYpY, HPOILIOE U HACTOSIIEE MHOIOHALIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHHUE K IPUPOJHOMY HACJIEIHIO U MAMSATHUKAM IIPUPOJIbI, TOCTHKEHUAM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJOTHAX, TPYAE;

CIOCOOHOCTH OLICHHWBATh BKJIAJ] POCCUICKUX YUEHBIX B CTAHOBIICHHE U pa3BUTHE OMOJIOTUH, TOHUMAHUS
3HA4YeHUs1 OMOJIOTUH B TO3HAHUU 3aKOHOB MPHUPOJIBL, B )KU3HU YEIOBEKa U COBPEMEHHOTO OOIIECTBA;

uzaeiHass yOexaEHHOCTb, TOTOBHOCTh K CIYKE€HHIO M 3amuTe OTedyecTBa, OTBETCTBEHHOCTb 3a €ro
cyp0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHSA:

OCO3HAHUE NYXOBHBIX LIEHHOCTEW POCCUICKOIO HAPOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HA MOPaJIbHO-

HPABCTBCHHBIC HOPMBI U HIECHHOCTH,



OCO3HaHUE JINYHOT'O BKJIaJ[a B IOCTPOCHHE YCTOMYUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJUTENSIM, CO3/IAHUI0 CEMbU HA OCHOBE OCO3HAHHOT'O ITPUHATHUS
LICHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TpaauLusaMu Haponos Poccnn;

4) 3cTeTUYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOLIECHHE K MUPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA,
CHOpTa, TpyAa, OOLIECTBEHHBIX OTHOLICHHIA;

IMOHUMaHWE SMOLUHUOHAIBHOTO BO3/ICHCTBHUS )KUBOM IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHUE MPOSBISTH KayecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usuveckoro BocnUTAHMS, (POPMHPOBAHUA KYJbTYPbI 3J0POBbS M IMOLUMOHAJIBLHOIO
oJ1aromostyums:

MOHMMAaHKE U pean3aliys 310pOBOT0 M 0€30MacHOro 00pasa )KU3HHU (3710pOBOE MUTAaHUE, COOIIOICHHE
TUTMEHUYECKHUX TIPAaBUI M HOPM, COATAaHCUPOBAHHBINA PEKUM 3aHATUH U OTAbIXA, perylspHas pusndeckas
aKTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3UYECKOMY U
TICUXUYECKOMY 37I0POBBIO;

MMOHMMAHHWE IEHHOCTH IPAaBWI HHIUBUIYAJIHHOTO M KOJUICKTHBHOTO OE€301acHOTO ITOBEACHHS B
CUTYALUX, YTPOXKAOIINX 3J0POBBIO U KU3HHU JIIOJEH;

OCO3HaHUE TOCIEICTBUN U HEMpPUATUS BPEIHBIX NMPUBBIUEK (YMOTPEOJIEHUSI alIKOTOJs, HAPKOTHUKOB,
KypeHHUs);

6) TPyA0BOIr0 BOCIMTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTUBHOM JE€ATEIBbHOCTH TEXHOJOTMYECKOW M COLUAlIbHOM HANpaBIEHHOCTH,
CIIOCOOHOCTH MHUITUUPOBATH, IJIAHUPOBATH M CAMOCTOSITEIILHO BBIMOIHATEH TAKYIO J€ATEIbHOCTD;

HMHTEPEC K Pa3IndHbIM chepaM mpoecCHOHATIBLHON ACITEIHPHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN
BbIOOD Oynymieit mpodeccuu U pearn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MIIaHbL;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU;

7) 3KOJIOTMYEeCKOr0 BOCIIUTAHMS:

HKOJIOTMYECKH 11eJIecCO00pa3HOe OTHOILIEHUE K IPUPO/IE KaK HCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE €&
CYILIECTBOBAHMSI;

MOBBIIIEHHE YPOBHS JKOJOTHYECKOW KYyIbTYphbl: MPHOOPETEHHE OMbITAa TUIAHUPOBAHUS TOCTYNKOB WU
OLICHKH MX BO3MOXKHBIX MOCIEACTBUN ISl OKPYKAtOLIEH CPEeJIbl;

OCO3HaHME TI00aTLHOTO XapaKTepa IKOJOTUIECKUX IPOOJIEM U IyTeH UX peIIeHUs;

CIIOCOOHOCTH MCIIONIB30BATh MPHOOPETaEMBbIC TP U3YUCHUH OMOJIOTUH 3HAHUS M YMEHUS MPU PEUICHUH
po0JieM, CBSI3aHHBIX C PallMOHATBLHBIM MIPUPOIONOIB30BaHUEM (COOI0IEHIE TPABUIT MOBEACHUS B IPUPOJIE,

HaIpPaBJIEHHBIX Ha COXpaHEHHE PaBHOBECHS B SKOCUCTEMAX, OXpaHy BHUJIOB, 3KOCUCTEM, Ouochepsl);



AKTMBHOE HENPUATUE JCUCTBUN, MPUHOCAIIMX BpEI OKPYXKAIMIEH NPUPOJHOU Ccpelie, YMEHHE
MPOTHO3UPOBATh HEOIArOMPUITHBIE HKOJIOTMYECKUE TMOCIEACTBUS MPENNPUHUMAEMbIX JIEeUCTBUH H
MpeA0TBpaaTh UxX;

HaJINMYUC PAa3BUTOI0 3KOJOTMYCCKOI'0 MBINIJICHUA, SKOJIOTHYECKOU KYJbTYpPbI, OIbITa ACATCIBHOCTHU
HKOJIOTMYECKOI HANPaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCA UMHU B TIO3HABATENIbHOM, KOMMYHUKATUBHON
U COLHUAIbHON TMpakTUKe, TOTOBHOCTH K YYAacTHIO B TNPAKTHUYECKOH JEeSATENbHOCTH JKOJIOTUYECKOM
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 IO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKHU U
0O0IIeCTBEHHO! MPAaKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa
B IIOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YHUTATEIIBCKOM KYJBTYpbl KaK CpPEICTBA B3aMMOJCHCTBHS MEKIY
JIOJIbMU U TIO3HAHUS MUPA;

MOHMMAaHUE CHEeU(PUKN OMOIOTHH KaK HayKH, OCO3HaHUs €€ posid B ((OPMHUPOBAHUU PALIMOHAIBHOTO
HAay4YHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO TMPEACTaBlIeHUs 00 OKPY’KaIOIIeM MHUpE KaK O €IMHCTBE
MPUPOJIBI, YETIOBeKa W OOIIeCTBa, B IMO3HAHWUU MPHPOJHBIX 3aKOHOMEPHOCTEH W PEIICHWH MpodiieM
COXpPaHEHUsI IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OMOJIOTMM AJII COBPEMEHHOW IMBHJIM3AIMU: 00ECHedyeHHs HOBOTO
YPOBHSI Pa3BUTHsI MEIUIMHBI, CO3JaHHE NEPCIEKTUBHBIX OMOTEXHOJOIHH, CHOCOOHBIX pelaTh PECYpPCHbIE
HpO6J’ICMI>I Pa3sBUTHA 4YCJIIOBCUCCTBA, IMOMCKaA HYTCﬁ BbIXOJa U3 rJ100aIbHBIX 3KOJIOTHYECKUX np06neM u
o0ecriedeHus mepexo/ia K yCTOMUYNBOMY Pa3BUTHIO, PALIMOHAIEHOMY HMCIIOJIB30BAaHUIO IPUPOIHBIX PECYPCOB
1 GOPMHUPOBAHUIO HOBBIX CTAHJIAPTOB KHU3HU;

3aWHTEPECOBAHHOCTD B MOJIYYCHUN OMOJIOTUYECKUX 3HAHUH B LENAX IMOBBIIICHUS 00IIEH KYIbTYpHI,
€CTECTBEHHO-HAy4YHON IPaMOTHOCTH, KaK COCTABHOM 4acTu (yHKIIMOHAIBHON I'PAMOTHOCTH 00YYarOIIUXCs,
bopMupyeMoii pu U3yuyeHUH OUOIIOTUH;

MOHMMAaHHUE CYIIHOCTH METOJOB TO3HAHMS, HCIOJB3yeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
HCIIOJIB30BAaTh IIOJTYy4YacMbIC 3HAHUA I aHalln3a H OOBSICHEHHST SIBJIEHUM OKpy’Karomero Mupa Hu
MMPOUCXOAAIINX B HEM HBMGHeHHﬁ, YMCEHUEC ACIaTh 000CHOBaHHbBIE 3aK/IIOYEHHUS HA OCHOBE Hay4YHBIX CbaKTOB
Y UMEIOIINXCS JaHHBIX C LEJbI0 MOJYYeHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETIFHO HCIIOJIb30BaTh OMOJOTHYECKHE 3HAHWS [UIsl pElIeHHs MpoOJieM B
peaNIbHBIX KU3HEHHBIX CUTYAIHIX;

OCO3HAaHUE II€HHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTb OCYWICCTBIIATL IPOCKTHYIO H
HCCIIEA0BATENbCKYIO AESITEIbHOCTh MHAUBUYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPAa30BAHHIO, K AKTHBHOMY

IMOJIYUYCHHIO HOBBIX 3HAHWUH 110 OMOJIOTHUH B COOTBETCTBUHU C JKU3HEHHBIMU HOTpC6HOCT$IMI/I.

METANPEAMETHBIE PE3YJIbTATDBI



MeTtanpeameTHbIe pe3yibTaThl OCBOCHHSI y4eOHOTro npeaMeTa « bHoaorusy BKIIOYaloT: 3HAYUMBIE JUIs
(hopMHUpPOBaHHUST MHPOBO33PECHHSI OOYUAIOIIUXCS MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIECHAYYHbIE
MOHATHA, OTpaXaromue MnCJIOCTHOCTh Haquoﬁ KapTUHBI MHUpa U CHCI_II/I(bI/IKy METOOOB IIO3HAHMUA,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPTHS, SIBJICHUE, TIPOIIECC, CUCTEMA, HAyYHBIN (DaKT,
MPUHIIMI, TUIIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCClIeq0oBaHue, HAOII0JeHNe, HW3MEpeHHe,
SKCIIEPUMEHT M JpPYIHX), yYHHUBEpCalbHble ydeOHble AeWCTBUA (TO3HaBaTeIbHbIC, KOMMYHHKATHUBHBIE,
peryJISTHBHBIE), obOecreunBaroniye ¢GopMupoBanue (QYHKIMOHATLHOW T'PAMOTHOCTH U COIMAIBLHOM
KOMIICTCHITHH o0yJaronmxcs, CIIOCOOHOCTH o0yJaronmxcs UCIIOJIb30BATh OCBOCHHBIE
MEXIUCUUIUTMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAJIbHbIE YUeOHbIE JCICTBYS B I03HABATEIHHON
Y COLMAJIBHOM MPAKTHUKE.

MeTtanpeaMeTHbIe pe3yJbTaThl OCBOSHUS IMPOTPAMMEI CPEIHEro OOIIero oO0pa30BaHUS JIOJKHBI
OTpaxaTh:

OBiajieHHe YHUBEPCAJbHBIMYU Y4eOHBIMU MO3HABATEILHBIMU 1€/ CTBUAMM:

1) 6a3oBbIe JIOTHUYECKHE JIeHCTBUA:

CaMOCTOSITEIILHO (POPMYITHPOBATH M aKTYATH3UPOBAThH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

HCIIOJIB30BAaTh IIPHU OCBOCHUU 3HAaHUHU HpI/IéMI)I JIOTUYCCKOTI'O MBIIIJICHU S (aHaJ'II/I?:a, CHHTC34a, CpPaAaBHCHMUA,
KiaccupuKanuu, o000IIeHus), PaCKPbIBATh CMBICI OMOJOTMUYECKUX TMOHSATHH (BBIIEIATh WX XapaKTepHbIE
MIPU3HAKHU, YCTAaHABJIMBATH CBSI3U C IPYTHUMH MOHATHIMH);

OTIPECIIATh METU JEATSIBHOCTH, 3aJaBas MmapaMeTpbl U KPUTEPUU WX JTOCTHIKEHHS, COOTHOCHTH
PE3YIbTATHI ACATCIIBHOCTU C IOCTABJICHHBIMU LCIIAMU,

UCIOJIb30BaTh OMONOTHYECKHEe TOHATUSA U1 00bsCHEHUS ()aKTOB U SBJICHUHN KUBOW TPUPOIBL;

CTPOUTHh JIOTUYECKHE pacCyXIeHus (MHIyKTUBHBIC, JAEAyKTHUBHBbIC, [0 AaHAJIOTHUHU), BBISBIATH
3aKOHOMCPHOCTHU U MPOTHUBOPCUUA B pACCMATPHUBACMBIX ABJICHUAX, q)OpMyJ'II/IPOBaTI) BBIBOAbBI U 3aKJIFOUYCHUA,

IMPUMCHATE CXEMHO-MOACIBHBIC CPEACTBA AJIA IPEACTABIICHUA CYIICCTBCHHBIX CBsI3€H U OTHOIIIEHU B
M3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUHUI Pa3HOTO pojlia, BBIABIECHHBIX B PAa3IMYHBIX
MH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaTeiBaTh IUIAH PEIICHUS MPOOJIEMbI C YYETOM aHAIM3a HMMCIOIIMXCS MAaTEPHATbHBIX U
HEMaTEepUaAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JESATEILHOCTH, OIICHWBATh COOTBETCTBHE PE3yJIbTAaTOB IIENSIM, OLICHHUBATH
PHUCKH TIOCTIEICTBUN AESITENFHOCTH;

KOOPJMHHUPOBATH U BBIIOJIHATH padOTy B YCIOBHUSAX PEalbHOr0, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHE NP PEIICHUN KU3HEHHBIX MPOOIEM.

2) 0a30BbIe HCCIeN0BaATeIbCKIE 1eHCTBUSA:

BJIaACTh HABBIKAMU y‘I€6HO-I/ICCJ'IeI[0BaTCJ'IBCKOI71 n HpOGKTHOI)’I ACATCIIbHOCTHU, HABBIKAMH Pa3pCIICHUS

po0JIeM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOMCKY METOIOB PEIICHUS TPAKTHUSCKUX

3aaa4, IPUMCHCHHUIO pa3JIMYHbIX MCTOJO0B ITIO3HAHUA,



MCIIOJIb30BATh PA3JIMYHbIC BUBI ACSITEILHOCTH MO MOJyYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETALlUHY,
peoOpa3oBaHUIO U MPUMEHEHUIO B yUEOHBIX CUTYAlUsIX, B TOM YHCJIE MPU CO3/IaHUHU YYEOHBIX U COLUATbHBIX
MIPOEKTOB;

(bOpMI/IpOBaTB Hay‘-IHbe/'I THUII MBIIITIJICHUA, BJIaACTh HaquOﬁ TepMI/IHOJIOI‘I/Ief/’I, KIIFOYCBBIMHU IMTOHATUAMHU
U METOJIaMH;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/Ja4yd B 00pa30BATENIbHON NEATENIbHOCTH U >KU3HEHHBIX
CUTyalludX;

BBIABJIATE MPUYUHHO-CICACTBCHHBIC CBA3M W AKTYyaJIMU3UPOBATH 3a4davy, BBIABUIaTb THUIIOTC3Y eé
pellIeHus, HaXOAUTh apTyMEHTHI JIJIsl I0Ka3aTeIbCTBA CBOUX YTBEPKICHHM, 3a/1aBaTh apaMeTphl U KPUTEPUH
pelieHus;

AHAJIM3UPOBATH IMOJYYCHHLBIC B XOAC PCIICHHA 3adadud pe3yJbTaTbl, KPUTHUYCCKU OLCHHUBATL HX
AOCTOBEPHOCTH, MPOTHO3UPOBATH U3BMCHCHUC B HOBLIX YCJIOBUAX;

JaBaTh OLEHKY HOBBIM CUTYAIIUsIM, OI[CHHUBATh MPUOOPETEHHBIN OMBIT;

OCYIIECTBIISITh  LIEJICHANPABICHHBI MMOMCK TMEpeHoca CpelcTB M CcrnocoOoB  JIEHCTBUS B
MPOECCUOHANIBHYIO CPEY;

YMETH NIEPCHOCUTL 3HAHUS B [TO3HABATCIIBHYIO U IPAKTHYCCKYIO oOactu KHU3HCACATCIIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE WJEH, NpejiaraTh OpPUTHHAIbHBIE MOAXOJbl U PEIICHUS, CTaBUTh MPOOJIEMBbI U
3a/1auu, JIOMYCKAIOIIHNE albTePHATUBHBIC PEIICHUSI.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBATHCS B PA3TMUYHBIX HMCTOYHHMKAX HHQOpManuu (TEKCTe y4eOHOro mocoOwus, Hay4yHO-
MOMYJISIPHOM JTUTEepaType, OMOJOTHYECKHX CIOBapsAX M CIPABOYHHKAX, KOMIBIOTEPHBIX 0a3ax IaHHBIX, B
WutepHere), aHamM3UpoBaTh HHPOPMALUIO pa3IMYHBIX BUAOB U (QOPM TIPEACTABICHUS, KPUTHUYECKH
OIICHMBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEUYUBOCTb;

(dbopMyIHUpoOBaTh 3alpoChl U MPUMEHSTh PA3TUYHBIE METONBI MPH MOHCKE U O0TOOpe OMOIOTHYECKOM
nH(pOopMaIuu, HEOOXOAUMOH JIJIs BBITIOJIHEHUS yUeOHBIX 3a/1a4;

puodperaTh OIIBIT HCIIOJIb30BaHUA MH(POPMALMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBCPUICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCITIOJIB30BAHUA PA3JIMYHBIX ITOMCKOBBIX CUCTEM,

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (GOpMY TMpeAcTaBICHHs] OUOIOTHYECKOW HH(OpMAIu
(cxembl, TpaduKH, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAauecTBE CpEeACTBAa IpuU pabore ¢ Ouojormyeckoi MHopMaiuei:
MPUMEHATh XUMHUYECKHEe, (U3MUECKHEe M MaTeMaTUYeCKHe 3HaKW U CHUMBOJIBI, (opMyIbl, abOpeBuatypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIUYECKHIE CPEICTBA HATIISTHOCTH;

BNIQJIETh HAaBBIKAMHM pPACIO3HABaHMS W 3alIUTHl WHGOpManuu, WHPOPMAIMOHHOW OE30MacCHOCTH
JIMYHOCTH.

OBJIa)]eHI/[e YHUBEPCAJTBbHBIMH KOMMYHUKATUBHBIMHU IlCﬁCTBPlSIMI/IZ

1) oOmenue:



OCYILLIECTBIISATh KOMMYHHKALIMM BO BcCeX c¢epax >KU3HU, AKTUBHO Yy4YacTBOBAaTh B JHAIOre WIH
IUCKYCCHM IO CYHLIECTBY O0CyXJaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CY)KICHHS
OTHOCHUTEJILHO BBIMOJIHEHMS IpejlaraéMoi 3aJaud, YYUTHIBaTh MHTEPECHl M COIJIACOBAHHOCTb MO3ULUI
JPYTUX YYaCTHUKOB JUAJIOTa WM JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHbIE CpEJICTBA OOLIEHMs, IOHMMaTh 3HAYEHHE COLMAIBHBIX 3HAKOB,
IPENOCHIIOK BOSHUKHOBEHUS KOH(IMKTHBIX CUTyallui, yMETh CMATr4aTh KOH(IUKTHI U BECTU IEPETOBOPBI;

BJIAJICTh PA3IMYHBIMH CIIOCOOAMH OOILICHUS ¥ B3aUMOICHCTBHS, TOHUMATh HAMEPEHHS IPYTUX JIIO/IEH,
NPOSIBJIATH YBAXXHUTEIBHOE OTHOILICHHE K COOECeTHUKY M B KOPPEKTHOH ¢opme (OopMyIHpPOBATH CBOU
BO3PAXKECHHUS;

Pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOUKY 3pEHHSI C UCIIOJIb30BAaHUEM S3bIKOBBIX CPEZCTB.

2) coBMecTHas1 1eATeJIbHOCTD:

[IOHMMATh U HCIIOJIb30BAaTh MPEUMYILECTBA KOMAHIHOW M WHIUBUIYaJbHOW pabOThI MpPHU PEIICHUU
O610JIOrN4ecKoi MpobaeMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHHsSI IPYNIOBBIX (OpM B3anuMoeiicTBUs
IIPU pelIeHny y4eOHOo! 3a1auu;

BBIOMPATh TEMATHKY U METOJIBI COBMECTHBIX JCHCTBUH ¢ yU4ETOM OOIIMX HHTEPECOB i BO3ZMOKHOCTEH
Ka)KJI0r0 WIEHA KOJIJIEKTUBA;

NPUHUMATh IIEJTM COBMECTHOM NESATEIbHOCTH, OPraHU30BbIBaTh M KOOPAMHHUPOBATH JIEHCTBHS MO €€
JTOCTHKEHHIO: COCTABIIATH IUIaH ACHCTBHM, pacpeAessaTh POiIM ¢ y4ETOM MHEHHH yYaCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJAJa MU KaXKIOrO0 ydaCTHHKAa KOMaHAbl B OOIIMI pe3ysbTaT IO
pa3pabOTaHHBIM KPUTEPHSIM;

IpeJularath HOBbIE MPOEKTHI, OLIEHUBATh MJIEH C TIO3ULIUU HOBU3HBI, OPUTMHAILHOCTH, IPAKTUYECKOI
3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PA3IMYHBIX CUTYalUAX, MPOSIBISTH
TBOPYECTBO U BOOOpakeHHUE, ObITh NHUIIMATUBHBIM.

OBJajieHHe YHUBEPCAJbHBIMH PeryJIsiTUBHBIMH AeCTBUSIMM:

1) camoopranmzanms:

UCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS Ul BBISBICHHUS NPOOJIEM M UX PEIICHUS B >KU3HEHHBIX U
yUeOHBIX CUTYyallUsX;

BbIOMPATh HA OCHOBE OMOJIOIMYECKUX 3HAHUH 1IeJIEBbIE M CMBICIOBbIE YCTAHOBKH B CBOUX JICHCTBUSAX U
IIOCTYIIKAX 110 OTHOIIEHUIO K )KUBOM ITPUPOJIE, CBOEMY 3/10POBbIO U 3[JOPOBBIO OKPYKAIOILIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTb, BBISBISITH MPOOJIEMBI, CTaBUTh U
(bopMyIMpoBaTh COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON AEATEIBHOCTH M KU3HEHHBIX CUTYallUsX;

CaMOCTOSITENILHO COCTABIIATH IJIaH PEIICHUs MPOOIeMbI ¢ yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEANOYTEHU;

JlaBaTh OLEHKY HOBBIM CUTYaIHsIM;

paciupsaTh paMK1 y4eOHOro MpeiMeTa Ha OCHOBE JIMUHBIX IPEIIOYTEHHI;



JieN1aTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEILICHUE;

OLIEHHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (DOPMHUPOBAHUIO M MPOSBICHUIO ITUPOKOW 3PYIHMIMU B PAa3HBIX O0JACTAX 3HAHUM,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENIbHBINA U KYJIbTYpPHBIN YPOBEHB.

2) CAaMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B JAESATEIBHOCTh, OLIEHUBATH COOTBETCTBUE
pe3yIbTaTOB LIENISM;

BJaJIeTh HABBIKAMM TIO3HABATENbHOW pe(IeKcHH Kak OCO3HAHMS COBEPINAEMBIX JACUCTBUHA U
MBICIIUTENIBHBIX MIPOLECCOB, X PE3YJIbTATOB U OCHOBAHUMN, UCIIONIB30BATh MPUEMBI PeIIEKCUHU I OLICHKU
CUTYalluH, BHIOOpa BEPHOTO PEIICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKEHHUIO;

MPUHUMATh MOTHUBBI U APTYMEHTBI JPYTUX IIPU aHAJIM3€E PE3YJIbTATOB JEATEIIbHOCTH;

3) npuHsiTHE Ce0s1 M APYIrUX:

MIPUHUMATD ce0sl, MOHNMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U APTYMEHTBI JPYTUX MIPU aHAJIM3€E PE3YJIbTATOB JEATEIIBHOCTH;

MIPU3HABAThH CBOE MPaBO U MPaBO APYTUX HA OIINOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TO3UIIMU APYTOTO YeIOBeKa.

HNPEIMETHBIE PE3YJIBTATDBI

[IpenmetHsie pe3ynbraThl 0ocBoeHUs porpaMmbel COO 1o 6uosoruu Ha 6a30BOM YPOBHE BKITIOUAIOT
cnenuduueckue 1 yueoHoro npeamera «buonorus» HayuyHble 3HaHUSA, YMEHUS U CIOCOOBI IEHCTBUIL 110
OCBOEGHUIO, HHTEPIPETAIIUHU U IPEOOPA30BAHUIO 3HAHUIA, BUIBI ACSITEIFHOCTHU IO MOJyYEHUIO HOBOTO 3HAHUS
Y IPUMEHEHUIO 3HaHUH B pa3IMYHBIX YUEOHBIX CHUTYAIUIX, a TAK)KE B PEalbHBIX )KU3HEHHBIX CUTYAIIUSX,
CBSI3aHHBIX ¢ Ouonoruel. B mporpamme npeaMeTHbIe pe3yabTaThl IPEACTABIEHBI 10 roj1aM 00yUYeHusl.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» 6 10 knacce 10IKHBI OTpaXaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B JOPMHUPOBAHUH COBPEMEHHOMN €CTeCTBEHHO-HAYUYHOM KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHHUS, O
BKJIQJIE POCCHMCKUX U 3apyOeXHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWMOJIOTHH, (YHKIIMOHAIBHOMN
IPAMOTHOCTH Y€JIOBEKA JUJIsl PEIICHNs )KU3HEHHBIX 3a/1a4;

YMEHHE PAcCKPhIBATh COJEpKaHNE OMOIOTUYECKUX TEPMHUHOB U TIOHATUH: )KU3Hb, KJIIETKA, OPTaHU3M,
MeTaboau3M (0OMEH BEIIeCTB M TNPEBpAleHHE SHEPruH), TOoMeocTa3 (CaMOperyisius), ypOoBHeBas
OpraHu3alys *KUBBIX CHCTEM, CaMOBOCIPOM3BEACHHE (PENpOAYKIHs), HACIEACTBEHHOCTb, M3MEHUYUBOCTD,
POCT U pa3BUTHE;

yMEHHE U3JaraTth OMOJIOTMYECKHE TEeOpHUU (KJIETOYHAs, XPOMOCOMHAs, MYTAI[MOHHAs, IIEHTpaJibHAs
JorMa MOJIeKyJIsipHOi 6uonorun), 3akoHbl (I'. Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (o neHTpax
MHOTO00pa3usi M MPOUCXOXKACHUS KyJIbTypHBIX pactenmii H. M. BaBumoma), ompenenste TpaHUIBI MX

IMMPUMCHUMOCTH K )XUBBIM CUCTEMAM;



YMEHHUE BJIAJICTh METO/IaMU HAyYHOTO TTO3HAHUS B OMOJIOTHH: HAOJIIOICHUE U OTMCAHHE )KUBBIX CHCTEM,
MIPOIIECCOB U SIBJICHUH, OpPTaHU3aIUs ¥ ITPOBEACHUE OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBIYKCHHE TUTIOTE3bI,
BBISIBJICHHE 3aBHCHUMOCTH MEXIY HCCICIyEeMBbIMUA BEIMYUHAMH, OOBSCHEHHE MOJyYCHHBIX pPE3yIbTaToOB,
MCIIOJIb30BAaHHBIX HAYYHBIX IMOHSATHI, TEOPUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUH ITOJTYYCHHBIX
pe3yJIbTaTOB,

YMEHHUE BBIJICIISTH CYIIECTBEHHBIC IPU3HAKN BUPYCOB, KJIIETOK MMPOKAPHOT U DYKAPHOT, OTHOKIECTOYHBIX
U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IPOIIECCOB: OOMEHa BEUIECTB W NPEBPAIICHUS DHEPTHH B
KIIeTKe, (POTOCHHTE3a, IJIACTHUYECKOTO M DHEPreTUYecKoro oOMEHa, XEMOCHHTe3a, MHTO03a, Meho3a,
OILIOZIOTBOPEHHUSI, PAa3MHOKEHHSI, MHIMBUIYAJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHE3);

YMEHHUE TIPUMEHSATH TIOTy4YCHHBIC 3HAHHS 111 OOBSICHEHHSI OMOJIOTMYECKHX TPOIIECCOB U SIBIICHUM, IS
MPUHSITHS TPAKTHYECKUX PEIICHUH B MOBCEAHEBHOW JKM3HH C IIETBI0 oOecrieueHus: 0e30MacHOCTH CBOETO
3I0POBBSI M 3JI0POBbSI OKPY)KAIOIIUX JIFOJCH, COONIOACHHS HOPM TPaMOTHOTO TOBEACHUS B OKPYKAIOIICH
NPUPOIHOHN cpelie, TOHUMaHue HEOOXOAMMOCTH HCIOJIb30BaHUS JTOCTHIKCHUH COBPEMEHHON OHMOJIOTUU U
OMOTEXHOJIOTUH JIJIs1 pallMOHAIILHOTO TIPUPOJIOTIONB30BaHUS;

YMEHHE peIIaTh 3JEMCHTAPHBIC TCHETHYECKHE 33Ja4d Ha MOHO- M JUTHOPHUIHOE CKPEIWBaHUE,
CIICTUICHHOE HACJICJJOBAHUE, COCTaBISATh CXEMbl MOHOTHOPHJIHOTO CKPCIIUBAHUS IS TPEACKa3aHUs
HaCJIeIOBaHHS TPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIONHATH JTAOOPATOPHBIE W MPAaKTHYECKHE PabOThI, COOIONATh MpaBHWia NpU padoTe C
y4eOHBIM U JTA00PATOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYCCKH OIICHHBATh W HMHTEPIPETHUPOBATH HH(YOPMAIHMIO OUOJOTHYECKOTO COJEPIKaHUS,
BKJIIOUAIOIIYIO TICEBJOHAYYHbIE 3HAHHUS W3 PA3IUYHBIX HCTOYHUKOB (CpEACTBa MAaccOBOM HMH(OpMAIHH,
HAYYHO-TIONYJSIPHBIC MaTepUabl), ITHYECKHE AacCleKThl COBPEMEHHBIX HCCIICJJOBaHUN B OHOJIOTHH,
MEUIHE, OMOTEXHOJIOTHH;

YMEHHE CO37aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M YCTHBIE COOOIIEHHs, 00001Iasi OMOJIOrHYECKYO
MH(GOPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MCIMOJB30BaTh MOHATUHHBIN anmapat OHMOIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUs yueOHOTOo Tipeamera «buonorus» ¢ 11 Kracce NOJKHBI OTPaXath:

c(hOPMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B OPMHUPOBAHUHN COBPEMEHHOHN €CTECTBEHHO-HAYYHON KapTHHBI MAPA H HAYYHOTO MHPOBO33PECHHS, O
BKJIaJIE POCCUUCKHX U 3apyOeXHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (QYHKIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa ISl PEIICHUs )KIU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKPBIBATh COJIEPIKAHUE OMOIOTUICCKAX TEPMUHOB U TIOHSATHIA: BUJ, TIOMYJISIIHSI, TEHO(POHI,
ABOJTIONMSA, JABWXKYIIHME CWIBI ((paKTOPHI) DBOJIOIMH, PUCITOCOOICHHOCTh OPTaHU3MOB, BHIA000pa30BaHUE,
JKOJIOTHYECKHE (DAKTOPBI, DKOCHCTEMA, NPOAYLEHTHl, KOHCYMEHTBHI, PEAYyLEHTHI, IENH MUTAHUS,
AKOJIOTHYECKasi MUpaMua, OMOreoleHo3, ouocdepa;

YMEHHE H3JIaraTh OMOJIOTHYECKUE TeoprH (IBOrOIMOHHAs Teopus Y. JlapBuHa, CHHTETHYECKAS TCOPHS

ABOJTIOIMH), 3aKOHBI U 3aKOHOMEpPHOCTH (3apozsimieBoro cxonctsa K. M. bapa, yepemoBaHus TIIaBHBIX



HarpaBieHu# u nmyrtei sBomonuu A. H. CeBepiioBa, yaenust o 6nocdepe B. M. Bepnackoro), onpenensits
TPaHMIIBI UX PUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIAZICTh METO/IaMU HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOII0IEHUE U OTMCAHHE )KUBBIX CHCTEM,
MIPOIIECCOB U SIBJICHUH, OpraHU3aLus U IPOBEACHNE OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBIYKEHHUE TUIIOTE3bI,
BBISIBIICHHE 3aBUCHMOCTH MEXKIY HCCIICIYEMbIMH BEIMYMHAMHU, OOBSCHCHHE IOJyUYEHHBIX pPE3yJIbTaToB,
WCTIOJIb30BaHHBIX HAYYHBIX MTOHATHH, TEOPHIA U 3aKOHOB, YMEHHUE JIEIaTh BBIBOIBI HA OCHOBAHUH TTOJTyYEHHBIX
pe3yJIbTaTOB,

YMEHUE BBIACTATH CYIECTBEHHBIC IPU3HAKU CTPOCHUS OMOJIOTMYECKIX OOBEKTOB: BUIOB, MOIYJISLIUH,
MPOJAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHMOTEOIIEHO30B W 3KOCHUCTEM, OCOOCHHOCTH IIPOIIECCOB:
HACJIC/ICTBEHHOH W3MEHUYMBOCTH, €CTECTBEHHOro 0TOOpa, BHI000pa30BaHUs, IMPHUCIIOCOOIICHHOCTH
OpPTaHU3MOB, JCHUCTBUS SKOJIOTUIECKUX (DPAKTOPOB HA OPTaHU3MBI, TIEPEHOCA BEUIECTB U MIOTOKA YHEPTUH B
HKOCHUCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUI B JKOCHCTEMaxX CBOEH MECTHOCTH, KPyroBOPOTa BEIIECTB U
OMOTre0OXUMHUYECKHUX IUKIIOB B Onocdepe;

YMEHHUE TIPUMEHSATH TIOTy4YCHHBIC 3HAHUS 111 OOBSICHEHHSI OMOJIOTMYECKHX TPOIIECCOB U SIBIICHUM, IS
NPUHATHS TPAaKTUYECKUX PEIICHWH B MOBCEJHEBHOHN KHM3HHM C IENbI0 O0ECreYeHus: 0e301MacHOCTH CBOETO
3I0POBbS M 3JI0POBBS OKPYKAIOMIMX JIOJIEH, COONIONEHHS HOPM TPaMOTHOTO IOBEIEHUS B OKpYIXKaromiei
NPUPOHOH cpelie, MOHUMaHNe HE0OX0AUMOCTH HCITOB30BAHUS JOCTHKECHHI COBPEMEHHOW OMOJIOTHY IS
PaIMOHATIBHOTO PUPOIOTIOIE30BAHMS,

YMEHHE pelaTh JJIEMEHTAapHbIE OMOJIOTMYECKHE 3a/la4M, COCTABISATH CXEMBI TEPEHOCAa BEIIECTB U
SHEPruM B dKOcUcTeMax (Leny MUTaHUs);

YMEHHUE BBIMOJHATh Ja0OPATOPHBIE W MPAKTHYECKHE pabOThI, COONIONATh MpaBHja NpU padboTe C
y4eOHBIM U Ta00PaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh W HMHTEPIPETUPOBATh MH(POPMALUIO OHOJOTHYECKOTO COAEpIKaHUs,
BKJTIOYAOIYI0 TICEBIOHAYYHBIC 3HAHWS M3 PA3JIMYHBIX HCTOYHHKOB (CpEICTBA MaccoBOW HH(OpMAaIHH,
HAYYHO-TIOMYJISIPHBIC MaTEPHaIbl), PACCMATPUBATh TTI00ATBHBIC IKOJIOTHUECKUE TPOOJIEMBI COBPEMEHHOCTH,
(GbopMHPOBATH IO OTHOLICHHUIO K HUM COOCTBEHHYO TIO3UITHUIO;

YMEHHE CO37aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIC COOOIICHHUsS, 0000IIass OMOJIOTHYECKYIO
MHPOPMAIIMIO U3 HECKOJIBKIX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh MMOHATUIHBIN armapaT OHOJIOTHH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
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OBIIEE KOJIMYECTBO

YACOB I10 34 0 2.5
ITPOIT'PAMME
IMOYPOYHOE IIVIAHUPOBAHHE
10 KJIACC
K 9
No 0JINYECTBO YACOB Jara JIEKTPOHHbIE
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oOpa3oBaTeJibHbIE
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but6mmoreka [JOK
B https://m.edsoo.ru/863¢
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! CHCTEME HayK ! 6122
y https://m.edso0.ru/863¢
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bubmoreka [JOK
CHCTEMBI,
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6 JlabopaTopHas 1 0.5 https://m.edsoo.ru/863¢
pabota Ne 1 6b72
«M3yuenue
KaTaJIMTHYECKOM




AKTHUBHOCTH
¢bepmeHTOB (Ha

npuMepe
aMuIa3bl Wik
KaTaJia3bl)»
bubnuoreka [JOK
VTrieBoanl.
7 T https://m.edso0.ru/863¢e
8 6870
but6mmoreka [JOK
Hyxnennossie
8 https://m.edsoo.ru/863¢
KUCIOTBL. ATO
6d5¢c
Uctopus u
METObI
bubmuoreka [JOK
W3YUYEHUS
9 https://m.edsoo.ru/863¢
KJIETKH.
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Teopus
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¥ KJIETKH.
JlaGopaTopHas
pabota Ne 2
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CTPOHHS KIIETOK bubnmnorexa [JOK
pacTenmii https://m.edsoo.ru/863e
11 ’ 0.5 6ff0
KHBOTHBIX, https://m.eds00.ru/863¢
rpuboB U 716¢
OakTepuil o
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TOTOBBIX
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X U UX
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OGMeH BelecTs bubmuoreka [JOK
12 https://m.edsoo.ru/863e
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766¢
bubnuoreka [JOK
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13 https://m.edsoo.ru/863¢
XeMocHHTE3
7¢98
. bubnuorexa [JOK
DHepreTU4ecKuit
14 https://m.edso0.ru/863e¢
oOmeH
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KusueHHbBIN
LUK KJIETKH.
JleneHue KiIeTKHu.

Murto3.
JlaGopaTopHas
paborta Ne 3 bubnmoreka [JOK
15 «Habmonenne 0.5 https://m.edsoo.ru/863¢
MHTO3a B 7dc4
KJIETKaX KOHYHKA
KOpeIlKa JTyKa Ha
TOTOBBIX
MUKpoOIpenapara
X»
buocunres
Ocinka. Peaknus bubmmorexa HOK
16 MATPHYHOTO https://m.edsoo.ru/863¢
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CUHTE3a
bubmuoreka [JOK
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bu6nuoreka [JOK
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19 Pa3MHOXEHUS 81b6
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bubnuoreka [JOK
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O6pazoBanue u
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MTOJIOBBIX KJIETOK.
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paGota Ne 4 bubmuoteka LIOK
21 sysene 0.5 https://m.edsoo.ru/863¢
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CTPOCHHSI
MTOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpOIIpenapara
X»
NunuBuyanpHO bubnuoreka [JOK
22 € pa3BuTHE https://m.edsoo.ru/863e
OpPraHu3MOB 8436




23

I'eneTnka —
HayKa o
HacCJICICTBEHHOC
TH U
H3MEHYHNBOCTH

but6mmoreka [JOK
https://m.edso0.ru/863¢
8612

24

3aKOHOMEPHOCTH
HacCJIeI0BaHUS
MIPU3HAKOB.
MonorubpuaHoe
CKpCIIUBAaHUE

but6mmoreka [JOK
https://m.edso0.ru/863¢
8878

25

JurubpunHoe
CKpelLIMBaHuUE.
3aKoH
HE3aBHCUMOTO
HacJeJOBaHHs
NPU3HAKOB

but6mmoreka [JOK
https://m.edsoo.ru/863e
89a4

26

27

28

CuermienHoe
HACJIeIOBaHUE
MIPU3HAKOB.
JlaGopaTopHas
pabota Ne 5
«3yuenue
pe3yJIbTaToB
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CKpEIIUBaHUS Y
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MIOCTPOEHUE

0.5

0.5
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bubmuoreka [JOK
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bubnuoreka [JOK
https://m.edsoo.ru/863¢
Befe




BapHUAIIIOHHOTO
psina u
BAPUALIMOHHOMN
KpHUBOI
Hacnencreennas
U3MEHUYHUBOCT.
JlaboparopHas
pabora Ne 7.
but6mmoreka [JOK
«AHanus
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o0pa3oBaTe/bHbIE
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. https://m.eds00.ru/863¢
MpeACTaBICHUI
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MuxkposBonronus

bub6nmmoreka [JOK
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[Monynsiums kak
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HBOJIIOLIHH.

Jla6oparopHast bubnnorexa [IOK
abota Ne 1 0.5 https://m.edsoo.ru/863¢

: ] 99¢6

«CpaBHeHue

BHJIOB T10
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MY KPUTEPHIO»
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oy bu6mmoreka [IOK

(3memMeHTapHbIE

(akTopsI) https://m.edsoo.ru/863e

d 9da4

3BOJIIOLIUU
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"
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Hcropus xu3Hu

10 Ha 3emiie u
METO/IbI €€
M3YyUYEHUS
I'umoressl but6mmoreka [JOK
11 IIPOUCXOXKICHUS https://m.edsoo.ru/863¢
JKM3HHU Ha 3emiie a5a6
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12 Ha 3emJe 110 https://m.edsoo.ru/863e
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bubmmorexa [{OK
14 crcTeMa https://m.edsoo.ru/863¢
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15 YyeioBeKa https://m.edsoo.ru/863e
(anTpOormoreHes) ac2c
JIBMOKyIIME CUITBI bu6mmoreka [IOK
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U pa3BUTHE
JKU3HU HA
3emiey

20

OKOJIOTHSA KaK
HayKa

21

Cpensl ooutanus
U 3KOJIOTHYECKHUE
(hakTopsI

Bbubnuoreka [JOK
https://m.edsoo0.ru/863¢
afec

22

23

24

AlGuotnyeckue
(baxTopsbI.
JlaGopaTopHas
paborta Ne 3.
«Mopdonoruyec
KHe 0COOEHHOCTH
pacTeHuil u3
pa3HBIX MECT
OOUTAHUSY.
JIaGoparopHas
paborta Ne 4.,
«BrnusiHue cBeTa
Ha POCT U
pa3BuTHE
YePEHKOB
KoJIeyca
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(bakxTopsl

DKoJ0ruuecKue
XapaKTEPUCTUKHU
MOIYJISLUH.
IIpakTrueckas
pabota No 2
«ITogcuér
IIJIOTHOCTH

MOy JIALIAN
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0.5

0.5

bubmuoreka [JOK
https://m.edso0.ru/863e¢
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bubnuoreka [JOK
https://m.eds00.ru/863¢
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25

Coo0mecTBa
OpPraHu3MOB —
OnoIIEHO3

bubnuoreka [JOK
https://m.eds00.ru/863¢
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26

OKOJIOTUYECKHUE
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but6mmoreka [JOK
https://m.eds00.ru/863¢
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27
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IIOKAa3aTeIn
DKOCHUCTEMEL.
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bu6mmorexa [IOK
https://m.eds00.ru/863¢
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MUPAMHU/IBL.
CBoiicTBa

9KOCHCTEM.
Cykueccus

73 IIpuponusie

O9KOCHCTCMbI

AHTpOIIOT€HHBIE
HKOCHCTEMBI

29

Bbuocdepa —
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30
IKOCUCTEMA

3emian

but6mmoreka [JOK
https://m.edsoo0.ru/863¢
bb5e

3aKOHOMEPHOCTH
31 CYIIIECTBOBAHUS
ounocdepbr

bu6nuoreka [JOK
https://m.edso0.ru/863e¢
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YenoBeuecTBO B

2
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CocymiecTBoBaH
33 W€ MPUPOBI U
YeJI0BEUYECTBA
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O06001IeHNEe
TEMBI
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CUCTEMBI»
OBILIEE
KOJIMYECTBO
YACOB IIO

I[TIPOTPAMME

34

bubmnoreka [IOK
https://m.edsoo.ru/863e
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2.5

MPOBEPAEMBIE TPEBOBAHMUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBepPsieMOro .
00pa30BaTeJILHON NPOrpPaMMBbl CpeIHero 001ero 00pazoBaHus
pe3yJbTara
CchopMupoBaHHOCTh 3HAHMW O MECTE W POJM OMOJIOTMM B CHCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HAayK, B (OPMUPOBAHWU COBPEMEHHOW €CTEeCTBEHHO-
1 HAay4YHOH KapTHHBI MUpPa U HAYYHOTO MUPOBO33PEHUS; O BKIIAJE POCCUUCKUX U
3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (DYHKIIMOHAIBLHOMN
TPaMOTHOCTH YeJIOBEKa ISl PEIICHUS )KU3HEHHBIX 3a/1a4
) YMeHune pacKkpbIBaTh coJiep:KaHne OMOIOrMYECKUX TEPMUHOB U MOHSTUMN: KHU3HB,
KJIeTKa, OpraHu3M; MeTaboiau3M (0OMEH BEIIECTB U IPEBpAIleHUE IYHEPIUn),




romMeoctas (CaMOpEryJjslMs), YpOBHEBas OpraHM3alus JKUBBIX CHCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIINSA), HACIEACTBEHHOCTh, U3MEHUYUBOCTb, POCT

" Pa3BUTUC

YMmenue wuznaratb OUOJNIOTHYECKHE TEOpUHM (KJIETOYHAas, XPOMOCOMHas,
MyTaimonHas ), 3akoHsl (I'. Mennens, T. Moprana, H./. BaBuiiosa) u yuenus (o
LIEHTpax MHOrooOpasusi M MNPOUCXOXKIAEHUS KyJIbTypHbIX pacteHuii H.U.

BaBI/IJIOBa), OIPEACIIATh I'PAHULIBI UX MPUMEHUMOCTHU K )KUBBIM CUCTCMaM

Ymenue BJIaACTb METOJAAaMM HAYYHOI'O0 IIO3HAHUSA B Oouosoruu (Ha6JIIOI[€HI/I€ 0%
OIMHUCAHUC KUBBIX CHUCTCM, IIPOLCCCOB U HBJ'IeHPIfI; opraHusanusga v ITPOBCIACHU
OHOJI0rMYECKOTO OKCIICPUMCHTA, BBIABHKCHHC THUIIOTEC3bI, BBISBJICHHUC
3aBUCUMOCTH MCKAY HUCCICAYCMbBIMU BCIWMYMHAMU, 00BSICHEHHE MOJTYyYCHHBIX
PE3YIbTATOB, UCITOJIB30BAHHBLIX HAYYHBIX HOHSITI/Iﬁ, T€0pI/II71 " 3aKOHOB; YMCHHC

ACJIaTb BbIBOJbI HA OCHOBAHUM ITOJIYUYCHHBIX pGSyHBTaTOB)

YMeHHE BBIACIATH CYLICCTBEHHBIE NPU3HAKK BUPYCOB, KIETOK IPOKAPUOT H
9YKApHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB; OCOOEHHOCTH
IpoIIecCOB 0OMEHa BELECTB U MPEBPALLECHUS SHEPTUH B KIIETKe, (POTOCHHTE3A,

IUTACTUYECKOT0 W 3HEPreTuyeckoro oOMEHa, XEMOCHHTE3a, MMTO3a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKECHHUS, HWHAMBUAYAIBHOIO PpAa3BUTHA OpraHu3Ma

(oHTOTCHE3)

YMeHHe NpPUMEHSATh IOJYYCHHBIC 3HAHUS Uil OOBSCHEHUS OMOJIOTHYECKUX
MPOLIECCOB U SIBICHUM, JUIS IPUHATHUS MPAKTUUECKUX PEIICHUH B TOBCEIHEBHOM
KU3HU B LeEJNIX oOecnedyeHuss O€30MacHOCTH CBOErO 3/I0pOBbS U 3/10pPOBbS
OKPYXKAIOIIMX JIIOAEH, COONIONCHHS HOPM TPAaMOTHOTO IIOBEJCHUS B
OKpY)Kalollel MPUPOJHOU cpefie; MOHMMaHWE HEOOXOJMMOCTH HCIIOIB30BAHUS
IOCTHKEHUH COBPEMEHHOW OHMOJIOTHM M OMOTEXHOJIOTHH A PaloOHaIBHOTO
MIPUPOIOTIOTIH30BAHUS

YMeHue pemiath 3JeMEeHTapHble TeHeTHUECKUE 3a/1aul Ha MOHO- U TUTHOpUIHOE
CKpeIIMBaHNE, CIETUIEHHOE HACIIEI0BAHUE; COCTABIIATH CXEMbl MOHOTHOPHIHOTO

CKpCIIMBaHUsA JJIA MPEACKA3aHUA HACJICAOBAaHWA ITPU3HAKOB Y OPpTaHU3MOB

YMeHue BBINOJMHATH J1a0OpaTOpHbIE M MpaKTUYECKHE paboThl, COONIOAATH

npaBuia npu pabore ¢ yueOHbIM U JIAOOPaTOPHBIM 000PYAOBaHUEM

YMeHne KpUTHYECKH OLEHMBaThb W  HMHTEPIPETUPOBATH  HMHGPOPMAIUIO
OMOJIOTUYECKOT0 COZep)KaHUs, BKJIIOYAIOUIYIO IICEBJOHAYYHbIE 3HAHUSA U3
pa3nuyHbIX HcTouyHUKOB (CMMU, HayuHO-NOMYJISipHbIE MaTepHajbl); ITHYECKUE

ACIICKThI COBPEMCHHBIX I/ICCJ'ICHOBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MCIHMIIMHE, OMOTEXHOJIOTHH

10

YMeHue co3aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIeHNUs1, 0000111

Ononornyeckytro HMHGOPMAIMI0 W3 HECKOIBKUX HCTOYHHKOB, TPaMOTHO

MCIOJIb30BaTh NOHATUHHBIN anmnapat OMOJI0rHH

11 KUIACC



Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 061ero 0d0pa3zoBaHus

CdopMHUpOBaHHOCTh 3HAHWH O MECTe M POJIM OMOJIOTHM B CHCTEME HAyYHOTO
3HaHMS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHU COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MUPa U HAYYHOTO MUPOBO33PEHUS; O BKJIaJle POCCUHCKUX U

3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHM; (YHKIMOHAIBHOM

I'paMOTHOCTH YCJIOBEKA IJIA pCIICHUSA ) KU3HCHHBIX 3a1a4

YMeHue pacKpbhIBaTh COACpPXKAHUE OMOJOTHYECKHX TEPMUHOB W TOHSATHH: BHI,
MOMYJISUsI, TeHO(MOH, SBOIIONMS, ABMXKYIIHE CHIbI ((aKTOpbl) 3BOJIOLHH,
MIPHUCTIOCOOICHHOCTh OPTaHU3MOB, BU000pa3oBaHue, SKOIorndeckue GakTopsl,
9KOCHUCTEMa, TPOAYLEHTbl, KOHCYMEHTBI, pEIyLEeHThl, UEeNu MUTaHUS,

IKOJIOTHYECKasl TUpaMuIa, OMOTEONeH03, Orochepa

YMeHue u3naratb Ouosiornueckre Teopuu (aBororonHas reopus Y. Jlapsuna,

CHHTETHUYECKasi TEOPHS IBOJIIOIMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apOIBIIIEBOTO
cxonctea K.M. bapa, uepenoBanust riiaBHbIX HaIlPaBJICHUH U ITyTeil SBOIIONNN

A H. CeBepuosa, yuenust o ouocdepe B.W. BepHanckoro), onpenensars rpaHuIbl

HUX IPUMCHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BIaJeTh METOJaMU HAy4yHOTO MO3HaHUs B Ouojoruu (HaONIOJCHHE U
OMHCAHUE >KUBBIX CHCTEM, IPOILIECCOB W SIBICHWH; OpraHU3alMs U MPOBEIACHUE
OMOJIOTUYECKOTO  JKCIICPUMEHTA,  BBIABMIKEHHWE  THIIOTE3bl,  BBISIBJICHHE
3aBHCHUMOCTH MEXAY HCCIEAyEeMBbIMH BEIHMUYMHAMHU, OOBSICHEHUE IMOJYYESHHBIX
pe3yIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MTOHSATUH, TECOPUH U 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJAbI HA OCHOBAHWH ITOJIYUCHHBIX pe3y.]'II)TaTOB)

VYMmenune BBIACIIAATh CYHICCTBCHHBIC IIPU3HAKU CTPOCHUA OHMOJIOTUYECKUX
OOBEKTOB: BHJOB, MOMYJSALMNA, MPOIYIEHTOB, KOHCYMEHTOB, DPEIyIEHTOB,
OMOreoIeHO30B M JKOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB HACIEICTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO 0TOOpa, BUI000Pa30BaHMs, TPUCTIOCOOICHHOCTH
OpraHU3MOB, JEHCTBUS SKOJOTHYECKUX (HAaKTOPOB HA OPTraHU3MBI, IEepeHOoca
BEIIECTB U TOTOKA SHEPTUU B IKOCHUCTEMAaX, aHTPOIMOTCHHBIX H3MEHEHHH B

HKOCHCTEMAax CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M OMOTCOXMMHYECKUX

IIUKJIOB B Onocdepe

YMeHrue NpUMEHSATh IOJyYeHHblE 3HAHUSA Uil OOBSCHEHHUS OHOIOTHYECKUX
IIPOLIECCOB U SBJICHUM, JUISl IPUHATHS MPAKTUYECKUX PELIEHUI B TOBCEIHEBHON

KHU3HU B LENIX oOecnedeHus Oe30MacHOCTH CBOErO 3JI0pOBbS U 30POBBS
OKpYKAalOIIMX JIIoJIel, COONMIOZCHHS HOPM TIPAaMOTHOIO TIOBEICHUS B
OKpY>Kalollel NpUPOTHOU cpenie; MOHMMaHHEe HEOOXOIMMOCTH HCIOJIb30BAHUS

JOCTUKEHHUI COBPEMEHHOM OMOJIOTHY /1JIsl pallMOHAILHOTO MPUPOAOIOIL30BaHUS

Vmenue peiiaTtb J3JICMCHTAPHEBIC OHOJIOrHYECKHE 3aga4u, COCTaBJIATH CXCEMbI

MepeHoca BeIleCTB U SHEPTUU B IKOCHCTEMax (L€ MUTaHNUs)

YMeHue BBHINOJHATH JabOpaTOpHbIE W TPAKTHUYECKHE paboThI, COOJIIOAATH

npaBujIa Ipu padboTe ¢ yueOHBIM U JTA00paTOPHBIM 000PYI0BaHHEM




YMeHHe KpUTHYECKH OLIGHMBaTh W  HHTEPIPETHPOBATH  HMH(GOPMAIIMIO

OHO0JI0rMYECKOTO COACpIKaHUA, BKIHOYAOIIYO IICECBAOHAYYHBLIC 3HaHUA U3

9 pasnmuyHbiX ~ UCTOYHMKOB  (CMWM,  Hay4yHO-TIOMyJISIpHBIE  MaTepHuaibl);
paccMaTpuBaTh TJIOOANBHBIE SKOJIOTMYECKHE TPOOJIEMBbl COBPEMEHHOCTH,
($hopMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3UITHIO
YMeHue co3aBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOIIeHNUs1, 00001as

10 OMONOTHYECKYI0 HH(OPMALMI0O W3 HECKOJIBKUX HMCTOYHHUKOB, TPAMOTHO

HCITOJIH30BaTh MOHATUHHBIN arrmapar ouonoruu

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

1

buonorus xak HaykKa

1.1

buonorust — Hayka o >xuBoi mpupoxae. Ponp Ouonmormu B (GOpMHPOBaHUM COBPEMEHHOM

HaquOﬁ KapTHUHBI MUpPaA. CucremMa OHOJIOTHYECKHUX HayK

1.2

2.1

2.2

3.1

MeTtoabl NO3HAHUS JKUBOM IIpUPOAbI (Ha6J'IIOI[eHI/IC, OKCIICPUMCHT, OIMMCAHUC, U3MCPCHHC,

KJ'IaCCI/I(bI/IKaHI/IH, MOJCINUPOBAHUC, CTATUCTUUCCKAA o6pa60TKa ,Z[aHHLIX)
JKuBble cucTeMBl U UX OpraHu3anus

JKuBbie cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus ouonoruu. CBolicTBa OMOCUCTEM
U UX pa3HooOpazue

YpoBHM  opraHuzanuu  OMOCHCTEM:  MOJIEKYJISPHO-T€HETUUECKUH,  KIETOYHBIMH,
OpraHU3MEHHbIHN, MOMYJIALUOHHO-BUA0BOM, SKOCUCTEMHbIN, OMOCEpHBIit

XHWMHYECKUH COCTAB U CTPOCHUE KIIETKU

XUMHYECKHHM COCTaB KJIETKH. XUMHWYECKUE DIIEMEHTHI: MAaKpO3JIEMCHTBI, MUKPO3JICMCHTBI.
Bona 1 MHHCPAJIBHBIC BCIICCTBA. qDYHKIII/II/I BOABI M MUHCPAJIIBHBIX BCHICCTB B KIICTKC.

Hozmep;xaHHe OCMOTHYECKOro Oajlanca

3.2

benku. CocraB u cTrpoeHre 0eTKOB. AMUHOKHCIIOTH — MOHOMEpHI OenkoB. HesameHnmbie
Y 3aMEHUMbIE aMMHOKHUCIOTbI. AMHUHOKHUCIIOTHBIH COCTaB. Y POBHU CTPYKTYpbl O€IKOBOM
MOJIEKYJIbI (TIepBUYHAs!, BTOPUYHAS, TPETUYHASL M YETBEPTHYHAS CTPYKTYypa). XUMUYECKHE
cBoMcTBa 0enKkoB. buonorndyeckne GyHKIHM OETKOB.

®epMeHTHl — OHojornueckue kKaranuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTp,
cyocrparHas cneunpuuHoctb. Kodepmentsl. Buramunbl. Otianuus (QepMeHTOB OT

HCOPTaHUYCCKUX KATaJIUu3aTOPOB

33

YraeBoasl: MOHOCaxapH bl (TIH0K03a, prudo3a 1 1e30Kcuprud03a), Jucaxapuibl (caxaposa,
JAaKTO3a) W TOJHcaxapuipl (KpaxMal, TJIMKOTEH, Ie/uToi03a). buomormueckue (yHKunu
YTJIEBOJIOB.

Junuasl:  TpUTAMLEpHIbl, crepouabl, dochomunuasl. [uapodpumnsHO-rUaAPOPOOHBIE
cBoiicTBa. buonornueckue pyHkunu munuoB. CpaBHEHHE YITIEBOJIOB, OEIIKOB U JIUITUI0B

KaK UICTOYHHUKOB SHEPIruu




3.4

Hyxneunossie kucnotsl: ITHK u PHK. Hykneotnasl — MOHOMEpBI HyKI€MHOBBIX KUCIIOT.

Crpoenue u ¢pynknuu JJHK. Ctpoenune u pynakuuu PHK. AT®: ctpoenune u pyHKImnu

3.5

I_II/ITOJ'IOFI/ISI — HayKa O KJICTKE. Knerounas TEOpHsL. MCTOI[BI HU3YYCHUA KIICTOK

3.6

Knerka xak OEJIOCTHAs KUBast CUCTEMA. O6I_HI/IG IMPU3HAKU KJICTOK: 3aMKHYTas Hapy>XHasd

MeMOpana, mosekyisl JIHK kak reneTudeckuii anmapar, cucTeMa CUHTe3a Oelka

3.7

Tunsl KIETOK: dJyKapuoTHdeckas M mpokapuoTuueckas. (OcCoOEHHOCTH CTPOEHUs
poKaproTHYeCKON KieTku. Kierounas crenka Oaktepuil. CTpOCHHE JyKapHOTHUECKOU

kJ1eTkr. OCHOBHBIE OTJIMYHS PACTUTENFHOMN, )KUBOTHOM U TPUOHOMN KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TNTMKOKAJIMKC, UX (PYHKIHU.
[Tna3maTtnueckas memOpana, e€ cBoiictBa W QyHknuu. lluTomnazma u €€ OpraHOUIBI
OnHoMeMOpaHHBIE OpraHOWIBI KIETKH: HJHAomIazMarnueckas cetb (JIIC), ammapar
l'onpmxu, nuzocomsl. IloryaBTOHOMHBIE OpraHOMIBI KJIETKUA: MUTOXOHIPHH, IIACTHIBL.

[TporcxokaeHrne MHUTOXOHIpUH | TacTua. Buael ruractun. HememMOpaHHBIC OpraHOWIb

-

KJIETKU: pUOOCOMBI, KJIETOUHBIN LIEHTP, PECHUYKH, KI'YTUKU. DYHKIINN OPraHOUAO0B KIETKU

Bxirouenus

3.9

Snpo — peryasTopHslii HeHTp kieTku. CTpoeHue sapa: saepHas 000J1049Ka, KapruoIuia3ma,

XPOMAaTHH, SIPHIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

4.1

X(I/ISHG,I[GSITCJIBHOCTB KIICTKHN

OOMeH BemiecTB, WIM MeTa0oau3M. AccuMwisanus (TUTACTHUECKHH  OOMEH) |
JUCCUMUIIALINS (SHEPTETUYECKUI 0OMEH) — IBE CTOPOHBI €IMHOTO Ipoliecca MeTadoIM3Ma.
Tumnsl oOMeHa BemIeCTB: aBTOTPOQHBIM U reTepoTpodHbId. Pons (gepmeHTOB B 00MEeHe

BCIICCTB U NPCBpAICHUN SHCPIrUr B KIIETKC

4.2

®otocunte3. CeroBas u TeMHOBas (a3el (orocunTeza. Peakmuu ¢oTtocunrtesa.
DddekTuBHOCTh PoTOCcHMHTE3a. 3HaueHHe (oTocuHTE3a g KU3HM Ha 3emuie. BrusHue
ycloBUil cpenbl Ha (POTOCHHTE3 M CHOCOOBI TMOBBIICHUS €r0 MPOAYKTUBHOCTH Y
KYJbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HAUCHUE XEMOCHHTE3a I JKU3HH Ha

3emiie

43

DHepreTHYeckuii oOMEH B  KJeTKe. PacmieruieHne  BEIIeCTB,  BBIACICHHE U
AKKyMYJIUPOBaHHE DHEPIHH B KJIETKE. OTalbl JHEPreTHYecKoro ooOmeHa. [ mmkomnus.
bpoxenue u ero Buabsl. KucnopomHoe oxkucieHuE, WIM KIETOYHOE JbIXaHUE.

D¢ hEeKTUBHOCTH YHEPTETUIECKOTO OOMEHa

4.4

Peakuum wmarpuuyHoro cunre3a. lenermueckas uHpopmauus u JHK. Peanuzamus
reHeTU4YecKoi nHpopmanuu B KieTke. [ eHeTrnueckui Koa U ero cBoicTra. TpaHCcKpunius
— matpuusbiil cuate3 PHK. Tpancnsauus — 6uocunres 6enka. KogupoBanue aMHUHOKHUCIIOT.

Ponb pubocom B GmocunTe3e O6enka

4.5

Hexnerounsie ¢popmbl sxu3HN — BUpychl. cTopust oTkpbiTust BupycoB (/.M. iBaHOBCKHIA).

OCOOCHHOCTH CTPOCHHUS M IKH3HEIEATeNbHOCTH BHpYcoB. bakrepuodaru. boneznu

pacTeHui, KMBOTHBIX M 4EJIOBEKa, BbI3bIBacMble BUpycamu. Bupyc ummynopeduumra




yenoBeka (BUY) — BozOymurens CIIMa. IlpodunakTuka pacnpocTpaHEHUS BHPYCHBIX

3a00JIeBaHUl

PaszmHoxeHUE N WHIUBUAYaAJIbHOC PAa3BUTUC OPTaHN3MOB

5.1

Krerounplii WK, WIM JKU3HEHHBIA LMK KieTku. MHATepdasza m muto3. Ilporeccsr,
npoTtekatonue B uaTepdase. Perukarus — peakuust matpuanoro cuatesa JIHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIM Habop — Kapuotun. JMIUIOWAHBIA U TarJIOUIHBIN
XpoMocoMHBIe Habopbl. Xpomaruawl. lluTonormueckre OCHOBBI PAa3MHOXKEHUS W
WHJUBUyaJIbHOTO Pa3BUTHUSI OPraHU3MOB.

Henenne knerku — muto3. Craaun murtosa. I[lpoueccsl, nmpoucxonsmme Ha pa3HbIX

CTaIMsIX MUTO3a. brojiornuyeckuii CMbICI MUTO3a

5.2

@®opMbl pa3MHOKEHUSI OPraHU3MOB: OECrosI0e U MoJI0Boe. Buabl 6ecronoro pa3sMHOKEHHUS:
JIeNIeHHe HaJBOE, MOYKOBAHWE OJHO- W MHOTOKIETOYHBIX, CHOpPOOOpa3oBaHUE,
BETreTaTUBHOE pa3MHOXKeHHE. VCKyCcCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €r0 3HAUCHHE

1A CCIICKIIMH

53

54

[TomoBoe pa3MHOXKEHHUE, €70 OTIUYHS OT OECIOJIOTO.
Meiio3. Cranuu meito3a. [lpomecchl, mpoucxojsiiyue Ha craausx meio3a. [loBenenue

XpOMOCOM B Mero3e. KpoccuHrosep. bronorndueckuii CMbICI U 3HAYEHHE MEH03a

["ameTorenes — nmporecc 00pa3oBaHUsI MOJOBBIX KJIETOK Y )KUBOTHBIX. [10JIOBBIC JKETIe3blI:
CCMCHHUKN HW SUYHUKU. O6p330BaHI/IC U PasBUTUC IIOJIOBBIX KJIICTOK — TaMCT
(cmepmaro3ouy, SUIEKIETKA) — crepMaroreHe3 W ooreHe3. OCOOEHHOCTH CTPOCHHS

SIMIEKIIETOK U CIICPMATO30MU a0B. OHJ'IO,Z[OTBOpeHI/Ie. HapTeHOFCHC3

5.5

NunuBunyanbHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (dMOpUOTEHE3).
Oransl 3MOPUOHATIBHOTO Pa3BUTHSL y TO3BOHOYHBIX JKUBOTHBIX: IpOOJICHHE, TaCTPyIALMS,
opraHorere3. IlocTamOpuoHanbHOE pa3BUTHE. THIBI MOCTIMOPHUOHANIBHOIO Pa3BUTHS:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BiusiHue cpesibl Ha pa3BUTHE OPraHU3MOB; (haKTOPBI,
CIIOCOOHBIE BBI3BIBATH BPOXKAEHHbBIE YPOICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 HBETKOBOIO PACTEHMSI: CTPOCHUE CEMEHM, CTalUN

pa3BUTHUSA

6.1

HacnenctBeHHOCTh M H3MEHUUBOCTD OpraHu3mMoB

IIpeamer m 3agaun reHeTwku. lcropus pasBuTus TeHETHKH. Bkian poccuickux u
3apyOeKHBIX YUYEHBIX B pa3BUTHE T€HETHKH. MeToJbl M€HETUKH (THOpHI0JI0THYeCcKuil,
LIUTOr€HETUYECKUM, MOJIEKYJIIpHO-TeHeTH4eCcKUil). OCHOBHbIE T€HETHYECKHE IOHATHS.

I'eneTnyeckas CHUMBOJIMKA, UCIIOJIb3yEeMad B CXEMax CerIJ_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTM  HAcleAOBaHUs  MPU3HAKOB, YycTaHOBIeHHble [.  MeHnenem.
MoHoruOpuaHOe CKpeluBaHue. 3aKOH eIWHOO00pa3us THOPUAOB MEPBOTO MOKOJICHHUS.

[IpaBmiio nOMUHHMpPOBAaHUS. 3aKOH pPacUICIVICHUs MPU3HAKOB. ['MMOTE3a YMCTOTHI TaMeET.
[TonHOE M HENOJIHOE TOMUHHUPOBAHUE.

JurubpugHoe  CKpemmMBaHHE. 3aKOH  HE3aBUCHMOTO  HACJIENOBAaHUS  TPU3HAKOB.
[{uToreHeTHMYECKHE  OCHOBBI ~ JTUTHOPHIHOTO  CKpeIIMBaHMs.  AHaIU3UpyOIee
ckpemuBaHue. lcnonp30BaHME AHAIM3UPYIOLIETO CKPEIIMBAHUSA ISl ONPEICIICHMS

TeHOTHIIA 0co0n




6.3

CueruieHHoe HacienoBaHue mnpu3HakoB. PaGora T. Moprana 1o CLEIUIGHHOMY
HaCJICNOBaHMIO TeHOB. Hapymenue coeruieHus IeHOB B pe3ysbTaTe KPOCCHMHIOBEPA.
XpOMOCOMHasl TEOpUS HACIEACTBEHHOCTH. [ eHeTHUEeCKue KapThl.

I'enetnka noma. XpoMOCOMHOE OIpeAeNeHHE M0Na. AyTOCOMBI U IOJOBBIE XPOMOCOMBI.
I'omorameTHsle 1 rereporameTHele Opranu3mel. HaciienoBanue npu3HakoB, CHEIICHHBIX C

I10JIOM

6.4

N3menunBoCTh. Bubl N3MEHUMBOCTH: HEHACIIEICTBEHHAS M HAacleCTBeHHas. Poib cpeibl
B HEHACJIEJICTBEHHON M3MEHYMBOCTH. XapaKTePUCTUKA MOAU(PHUKAIIMOHHON U3MEHUUBOCTH.
Bapuanuonnslii  psag W BapuanuoHHas —kpuBas. Hopma peakuuu  mpu3Haka.
KonuuecTBeHHbIE M KAaueCTBEHHbIE IMPU3HAKM M HUX HopMma peakuuu. CBOMCTBa

MOIU(DUKAITMOHHONW U3MEHYNBOCTU

6.5

HacnencrBennasi, uiam reHoTUNUYECKasi, U3MEHYMBOCTh. KoMOMHATHMBHAs M3MEHUYHMBOCTh
Meiio3 ¥ 1on0BOM mpoluecc — OCHOBa KOMOMHATMBHOM M3MEHYMBOCTU. MyTalOHHas
n3MeH4nBOCTh. Kitaccudukanus MyTaiuii: reHHble XpOMOCOMHbIE, FeHOMHbIE. YacToTa 1

OpUYMHBI  MyTanuii. MyTareHHele (axkTOpbl. 3aKOH T'OMOJIOTHYECKHMX pSAIOB B

HacliencTtBeHHoi nsmenunsoctu H.M. Basunosa

6.6

I'enetnka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbI TEHETUKH YeEJIOBEKa:
reHEaJOTHYECKUN, OJM3HEIOBBIA, IUTOTCHETUYECKHM, OMOXMMHUYECKHI, MOJEKYJISIPHO-
resetndeckuii. CoBpeMEHHOE OIpe/ieJieHUe TeHOTHUIIA: TTOJITHOTEHOMHOE CEKBEHUPOBAaHUE,
T€HOTHIMPOBAaHKE, B TOM urciie ¢ momoibto [11[P-ananu3a. HacnencrBenHbie 3a001eBaHus
YeJioBeKa: TEHHbIE O0OJie3HH, OOJIE3HH C HACIEACTBEHHON MPeapactoiioKeHHOCTHIO,
XpoMocoMHbIe 0oJie3HH. COMaTHYECKHE U TeHepaTUBHBIC MyTallK. [[pUHIUITBI 310POBOTO
o0pasa >KU3HH, TUArHOCTUKH, MPO(PUIAKTUKH U JICYSCHHUS TeHETHUeCKUX Oone3Hei. Meanko-
F€HETUYECKOE KOHCYJIbTUPOBAHUE. 3HAYEHNE MEJUIMHCKON F€HETUKHU B NIPEAOTBPALLIEHUN

1 JICUCHUY M'eHETUYECKHUX 3a00IeBaHNH YeIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekius Kak HayKa M MPOIECC. 3apOKICHUE CEJIEKIINK U JoMecTrKanus. Yuyenue H.U.
BaBuioBa o 1ieHTpax MpOUCXOXKACHNUS U MHOT000pa3ust KyJIbTYpPHBIX pacTeHUH. LleHTpsI

MPOUCXOKACHUA JOMAITHUX KUBOTHBIX. COpT, nmopoaa, iirtaMm

7.2

CoBpeMeHHbIE METOMBI CeleKIUU. MacCOBBI M WHAMBHIYAIbHBI OTOOpPHI B CENEKIHH
pacTeHUM U JKUBOTHBIX. OIlEHKa 3KCTepbepa. BIM3KOPOJICTBEHHOE CKpEIIMBaHUE —
uHOpuauHr. Yucras yuaus. CKpelmMBaHUE YHUCTHIX JUHUN. ['erepo3uc, unu ruldpumaHas
cuna. HepoacrBenHoe ckpemmBanne — ayroOpuaunr. OtmanéHHas ruOpuausanus u eé
ycnexu. CKyCCTBEHHBIN MyTareHes3 U MoJlyYeHUe MOIUIUIONA0B. JIOCTHKEHUS CeeKIun

pacTeHul, >)KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexHonoruss kKak oTpacip NIpPOM3BOACTBA. ['€HHas WHXKEHepus. OTamlbl CO3JaHUs
pexomOuHanTHOH JIHK 1 Tpancrennsix opranu3moB. Kietounas unxenepusi. Kinerounsie
KYJIBTYPBI. MUukpokioHaJIbHOE Pa3sMHOXEHHE pacTeHui. KitionupoBanue

BBICOKOIIPOAYKTHUBHBIX CETbCKOXO03ICTBEHHBIX OpTraHHU3MOB. OKOJIOTHYECKHE U dTUYECKHE

npo6aembl. MO — reneTnyecku MOIU(UITMPOBAHHBIE OPTaHU3MBI

11 KJIACC



Kon

IIpoBepsieMbIi 371eMEHT COACPKAHUS

DBOIIOLMOHHAA OMOJIOTHSI

1.1

DBOJIIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CauzieTenbcTBa 3BOMIONKH. [1aleOHTONOrHYECK e: TIOCIIEI0BATEILHOCTD MOSIBICHUS BUIOB
B MAJICOHTOJOIMYECKOM JIETOIHCH, IepexoiHbie popmbl. buoreorpaduueckue: cxoncTBo u
paznuune ¢ayH u (GI0op MATEPUKOB M OCTPOBOB. DMOPUOIOTUIECKHIE: CXOJICTBA M PA3ITUIHS
SMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CPABHUTEIHHO-aHATOMUYECKUE: TOMOJIOTHYHBIE,
AHAJIOTUYHBIC, PYAUMCHTAPHBIC OpraHbl, AaTaBU3MBbIL. MOHGKYHHPHO-6I/IOXI/IMI/I'-IGCKI/ICZ
CXOJICTBO MEXAHHW3MOB HACJICJICTBCHHOCTH M OCHOBHBIX METa0OJMUYECKHX MyTeH y BCeX

OpraHu3MOB

1.2

1.3

OpomonimonHass teopust Y. Jlapeuna. IlpeAanochuiku BO3HUKHOBEHHMS JapBHHM3MA.
JIBIKyIlIMe CHJIbl HBOJIOLMM BHUJOB MO JlapBuHY (M30BITOYHOE pa3MHOMKEHHE IpH
OTPaHWYEHHOCTH PECYpCOB, HEONpeAeNEHHas M3MEHYMBOCTh, O0Oph0a 3a CyIIeCTBOBAHUE,

€CTECTBEHHBIN 0TOOD)

Cunretnueckas Teopus sBotonuu (CTI) u oCHOBHBIE €€ MOJI0KEeHU. MUKPOIBOIIOLIHSL.

HOHyJISIIII/ISI KakK €JUHHIa BUJa U 3BOJIOIINHU

1.4

JIBmkymire cuibl ((hakTopbl) SBOJIONMM BUIOB B Tpupoje. MyTallMOHHBIA Mpolecc U
KOMOMHATHBHAS W3MEHYMBOCTh. [lomynssnnoHHBIE BOJHBI M apeiid reHoB. M3omsmus u
murpanusi. EctecTBeHHBI 0TOOp — HampaBagomuid ¢daktop sBomonud. DopMeI
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco0aeHHOCTh OPTaHU3MOB KaK pe3yNbTat 3Boouuu. [IpuMepsl nmpucnocodieHuit y
opraHu3MoB. ApomMop(}03bl U UANOATATITAIIUH.

Bun u BugoobOpazoBanue. Kpurepunm Buma. OcHoBHbE (HOPMBI BHI000PA30BAHUS:

reorpaduieckoe, IKOJIOrHIeCKOe

1.5

2.1

MakposBomonusi. @opmer 3BostonmH:  (prsieTHYECKas, JUBEPreHTHAs, KOHBEPTEHTHAas,

napaJijiejbHasd. HCO6p8.TI/IMOCTB 3BOJIFOIINH
Bo3HukHOBEHUE U Pa3BUTHC )XU3HU HaA 3emite

JloHayuHble NPENCTABIEHUS O 3apOXKACHUU XKU3HU. HayuHble TUmore3bl BO3ZHUKHOBEHUS
YKU3HM Ha 3emJie: abMOoTreHe3 U MaHCIIePMUsSL. XUMUYECKast SBOJIOHSI. DKCIIEPUMEHTAILHOE
MOATBEPXKJICHUE XUMHUYECKON 3BOIONUU. HadanbHble STambl OMOIOTUYECKOW HBOIIOLUU
I'mnore3a PHK-mupa. [1epBbie kneTkn u ux 3pontonns. PopMHUpOBaHHE OCHOBHBIX TPy

JKUBBIX OPraHU3MOB

2.2

Pa3Butue xu3Hu Ha 3emiie 1o apam u nepuonam. Karapxeil. Apxeiickas 1 npoTepo3onckas
apbl. [laneosolickasg spa u €€ mepuonbpl: KeMOPHICKHUI, OpJOBUKCKUN, CHUIYypUICKUH,
JNEBOHCKH, KAMEHHOYTOJIBHBIN, IEPMCKUI. Me3030McKast dpa U €€ IEpUObl: TPHACOBBIH,

FOPCKHUIA, MEJIOBOM.




KaiiHo30iickass 3pa M €€ IepuoJbl: NaJCOr€HOBBIN, HEOTNE€HOBBIH, AHTPONOICHOBBIN.
XapakTepuCTUKa KIMMATa M IEOJOTHYECKHX NporeccoB. OCHOBHBIE ATAIbl 3BOJIIOLMH
PacTUTENFHOTO U )KUBOTHOTO MUpa. ApoMop(03bl Y pacTeHUN U )KUBOTHBIX. [losiBeHue,

PacuBCT U BBIMUPAHUC I'PYIIIT ) KUBBIX OPIraHU3MOB

23

Cucrema OpTraHU4YE€CKOI0 MHpa KaK OTPaXCHUE ISBOJIFOIHH. OCHOBHBIE CHCTEMaTHUYCCKH(

IPYyIIIbI OPTraHU3MOB

24

DOBOJIIOLIMST  YeJIOBEKAa. AHTpOMOJIOrMsl Kak Hayka. Pa3BuTue mpencTtaBiIeHUNA O
MPOUCXOXKICHUM 4YeJloBeKa. MeToabpl M3yueHusi aHTpororene3a. CXoJCTBa U pa3inyuus
YelloBeKa U KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHHE YEeTTOBEKa.

JBwxkymme cunbl  (dakTopbl) aHTpororeHeza. HaciencTBeHHas W3MEHYHBOCTh U
€CTeCTBEeHHBbIN 0TOOp. OOIIeCTBeHHBIN 00pa3 JKW3HHW, HM3TOTOBJICHHUE OPYAWA Tpyaa,

MBIIIJICHUEC, PC€Ub

2.5

2.6

OCHOBHBIE CTaJMM U BETBU HBOJIIOIMU UYEJIOBEKA: aBCTPAJOMHUTEKH, UelIOBEK yMeEbIi,
Yenosek mpsmoxonsanuii, YenoBexk Heanaepranbckuii, YemoBek pazymubiid. Haxomaku
WCKOIAeMBbIX OCTAHKOB, BpEMsl CYyIIECTBOBaHHUS, OOJACTh pacmpoCTpaHEHUs, O0BEM

T'OJIOBHOI'O MO3ra, 06pa3 JKU3HU, OpyauAa

Yenoseueckue pacbl. OCHOBHBIE OOINBIINE pachl: eBponeouHas (eBpa3uiickas), Herpo-
aBCTpajioWJHasl (SKBaTOpUaibHAsl), MOHIOJIOMAHAs (a3MaTCKO-aMepUKaHCKas). YepTsl
MPUCTIOCOOJICHHOCTH MPEICTAaBUTENICH YeOBEUECKUX pac K YCIOBHUSIM CYIIECTBOBaHUS.

EnuncTBo uenoBeveckux pac. Kputuka pacuzma

Opranu3msbl 1 OKpy>Karomias cpenua

3.1

DKojorusi Kak Hayka. 3aJadyd W pas3ienabl AKOJIOTMHU. MeToasl 3KOJOTHYEeCKUX
UCCIIeIOBaHUA. DKOJIOrHueckoe MHUpoBo33peHue. Cpelnbl 0OUTaHUS OPraHW3MOB: BOJHAs

HAa3€MHO-BO3aAylIHAs, MTOYBCHHAA, BHYTPUOPraHU3MCHHAA

3.2

Okonoruueckue (akrtopsl. Krnaccubukanus skonornyeckux (akTopoB: aOHOTHYECKHE,

OMOTHYECKHE U aHTPONOreHHbIE. [[eficTBUE 3KOI0rn4ecKkuX (PakTOpOB HAa OPraHU3MbI

33

AbOuotndeckue  (GakTOphl:  CBET, TEMIEparypa, BIWKHOCTb.  DOTONMEPHOIM3M.
[IpucnocoOnennst OpraHu3MoOB K JeHCTBHIO aOmoTuyeckux (aktopoB. buonormueckue

PUTMBI

3.4

3.5

buotnueckne  Qakroppl. Buasl OMOTHYECKHWX  B3aUMOJCHCTBUN:  KOHKYPEHIIHS,
XUILHUYECTBO, Hapa3suTU3M, MYTYyaJu3M, KOMMEHCAIIU3M (HaxJ1IeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAJIN3M, HEUTpaIu3M. 3HaueHne OMOTUYECKIX B3aUMOAEHCTBUIM JUIs
CYIIECTBOBAHUSI OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX

OKOJIOTMYECKHE XapaKTEPUCTUKH TOMyJsauud. OCHOBHBIE I10KA3aTEIM MOITYJISILIMH:
YHUCJIEHHOCTh, IJIOTHOCTb, POXAA€MOCTb, CMEPTHOCTb, IMPUPOCT, MHUrpauusd. JnHamuka

YHUCJIICHHOCTHU IOIYJIALIUA U ec peryisinusa

COO6H.[CCTB3. N OKOJOTNYCCKUC CUCTEMBI




41 CoobmiectBO  opraHuzmMoB  —  OuoneHo3.  CTpykTypbl  OuoOlleHO3a:  BHJIOBasd,
MIPOCTPAaHCTBEHHAs, Tpopudeckas (rmuiieBas). Buabl-nomuHanTel. CBs3u B OMOILIEHO3€E

DKoJloTHuecKkre cHucTeMbl (dKocuctembl). [loHaTHe 00 sKOcHcTeMe W OHMOTeOleHO3E.
qDYHKI_II/IOHaJIBHBIe KOMITIOHCHTBI 3KOCHUCTCMBI: TMPOAYUCHTbHI, KOHCYMCHTLI, PCAYLCHTHI.
42 KpyroBoport BelecTs 1 MOTOK 3HEPTuH B dKocucTeMe. Tpoduueckue (HUIIEBbIE) YPOBHH

' skocucteMbl. Ilumiessie nenmu u cetd. OCHOBHBIC TOKA3aTeld YKOCHUCTEMBI: OMoOMacca,
MPOAYKITUS. DKOJIOTHYECKHE MTUPAMUJIBL: TPOAYKIINH, YUCICHHOCTH, OnoMacchl. CBOWCTBa

9KOCUCTEM: YCTOMYMBOCTh, CAMOpETyJisiLius, pa3BuTthe. Cykueccus

[IpupoaHbpie SKOCUCTEMBI. IJKOCUCTEMBI O3EpP M PEK. ODKOCUCTEMa XBOWHOIO WIIH
LIMPOKOJIMCTBEHHOTO JIECa.

43 AHTPOTIOTEHHBIE YKOCHUCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCUCTEMBI. bronornyeckoe u
. XO035IIICTBEHHOE 3HAUE€HNE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (aktop ycToiumBOCTH 3KOocucTeM. CoxpaHeHHE OHOJIOTHYECKOro

pazHooOpa3us Ha 3emiie

VYuenue B.W. Bepnanckoro o 6uocdepe. ['panuiiel, cocraB u ctpykrypa ouocdepsl. XKrupoe
BemecTBo M ero (GyHknuu. OcoOeHHOCTH OMocdepbl Kak TIIOOAIBHOW HSKOCHCTEMBI.
4.4 JlnHaMu4YecKoe paBHOBecHe M oOpaTHas CBsi3b B Omocdepe. KpyroBopoTsl BemecTs u
OMOTr€OXMMHYCCKHE IMKJIBI JJIEMEHTOB (yriiepoja, a3oTa). 30HAJIBHOCTh Omochepsl.

OcHOBHbIE OMOMBI CYIITU

UYenoseuecTBo B 6mocdepe 3emin. AHTPONIOTeHHbBIE M3MEeHEeHHs B Onocdepe. ['modanbHbIe
45 AKOJIOTMYECKUE TTPOOIEMBI.
OcHOBa palMOHAIBHOTO YIPaBJICHUS NPHUPOJHBIMH PECYpCaMM U HMX HCIOJIb30BaHHE.

JlocTrKeHHUs: GMOJIOTUU M OXPaHa MPUPOJIbI

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

buonorus, 10 kmacc/ [Taceunux B.B., Kamenckuii A.A., PyonioB A.M. u ap.; [Tox penakuueit [laceunnka
B.B. Axunonepnoe o6mectBo «M3narensctBo «IIpocBemieHne

* buosnorus, 11 knacc/ [Maceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u np.; [lox penaxmueit [laceunmnka
B.B. Axumonepnoe o6mectBo «M3narensctBo «IIpocBemenne»

METOAUYECKUE MATEPUAJIbI IJISA YUUTEJIA

MeTtoauueckre peKOMEeH1alluu 10 U3Y4YEeHUI0 TeMbl «DepMeHThI — OMOJIOTHYECKUE KaTalu3aTopbl» B
IIKOJIBHOM Kypce OMOJIOTUI

VY4ebHo-MeToIuuecKoe obecneueHre MpoIeccoB MPenoiaBaHusl XUMHU, ONOIOTHH, (PU3UKU Ha YPOBHSIX
OCHOBHOTO OOIIET0 U CPEAHEro 00Iero o0pa3oBaHus ¢ BKIFOUEHHEM JONOIHUTEIBHOTO HHXXEHEPHOTO

KOMIIOHCHTA



KoHntekcTHbie 3a1aun. 3ananus K yueOHOMY Kypcy «buomorusy

Mertoanueckuii keiic. CrierieHHOe Hacae0BaHne npu3HakoB. buosorus. 10 knacc

Meroanueckuii keic. Pemienne 3aj1ay Ha MPUMEHEHUE 3aKOHA T€HETUYECKOro paBHoBecus Jx. Xapau, B.
Baiin6epra. buonorus. 11 kmacc (

Mertomnueckuii keiic. ' eneTnka mona. HacnegoBanme, ciiermienHoe ¢ nonom. bruonorus. 10 kimacc
Metognueckuii kelic. BzanMoaelcTBie aJuIeILHBIX U HeaJUIEILHEIX TeHOoB. buonorns. 10 kimacc
[TpakTudeckue (1TabopaTopHbie) paboThI O yueOHOMY npenmety «buomnorus». 9, 10 kmaccs
Meroanueckue pexkomenaanuu. CucTemMa OLIeHKU JOCTHXKEHUN TJIAHUPYEMBIX MPEIMETHBIX PE3yIbTaTOB

ocBoeHHs yueOHoro npeamera «buosorus». 10-11 kmaccsl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

OI'C «Mos mxoma» ( https://myschool.edu.ru/ )
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