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26. Pabouast mporpamMma 1o yue6HOMY npeameTy «buosorusy (6a30BbIi YpOBEHB ).

26.1. Pabouas mporpamMma o yaeoHomy npeamety «buosorus» (0a30BbIi ypoBeHb) (IpeaMeTHas
00nacte «ECTeCTBEeHHO-HAYYHBIE TPEIMETHI») (ajieeé COOTBETCTBEHHO — IMPOrpaMMa IO OHOJIOTHH,
OHMOJIOTHS) BKIIFOYAET TOSCHUTEIBHYIO 3alHCKY, COJCpKAaHUE OOYYCHWS, TUIAHUPYEMBIC PE3yJIbTaThI
OCBOEGHUS TIPOTPAMMBI 110 OHMOJIOTHH.

26.2. IlosicHUTeNbHAA 3amMCKa OTpakaeT oOmmMe Leiad | 334a4d  M3ydeHHs OWOJIOTHH,
XapaKTePUCTHUKY IICUXOJIOTHYECKUX MPEANOCHUIOK K €€ N3y4eHUI0 00y4aloluMUCs, MECTO B CTPYKTYpe
y4eOHOro TIUIaHa, a TakXKe MOJAXOJbl K OTOOpY coJep)KaHus, K OINPEAeNICHUIO IUIAaHUPYEMBbIX
pe3yJIbTaTOB.

26.3. ConepxaHue 00y4eHHs pacKphIBACT COAEPKATEIbHBIC TMHUH, KOTOPBIE MPEATAratoTCs IS
00513aTeNIbHOTO U3YYEHHSI B KaXK/I0M KJIacCe Ha YPOBHE CpPeIHET0 0011ero oopa3zoBaHusl.

26.4. Ilnanupyembie pe3yabTaTbl OCBOCHUS MPOTrpaMMBbl 10 OMOJOTHH BKIIIOYAIOT JIMYHOCTHEIE,
MeTarpeMETHBIE Pe3yIbTaThl 32 BECh IEPHO]I 00YUSHHSI Ha YPOBHE CpeHEro o0miero oopasoBanus, a
TaKKe MPEIMETHBIE TOCTUKEHHUS 00YJaIOIErocs 3a KaXIblii o1 00y4YeHUsI.

26.5. [losicHuTenpHas 3anuCKa.

26.5.1. Ilpu pa3paboTke MporpaMMbl MO OMOJOTHH TEOPETUYECKYIO OCHOBY JJIs OMpeAesieHUs
MOAXOM0B K (OPMUPOBAHUIO COJEpkaHus ydyeOHOro mpenMera «buomorus» COCTaBHIM:
koHuentyainpHple mnonoxenuss PI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNied, COAep KaHMUs,
pe3ynbraToB o0yueHus U TPeOOBAHUN K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJOXKEHUS 00 0OIINX
HesIX M TMPHUHIMIIAX, XapaKTePU3YIONIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro OOIIero
obpazoBanus B Poccuiickoii Denepanuu, a TaKKe MOJI0KESHUS O crienuduke Onooruu, e€ 3HaYCHUH B
MMO3HAHUM JKUBOUW TMPHUPOABI U OOECIEUYCHUH CYIICCTBOBAHUS 4YeIOoBeUecKoro obmiectBa. CoriacHo
HA3BaHHBIM TIOJIOKEHUSM OIPEICTICHBI OCHOBHBIC (DYHKIIMH TPOTPaMMBI 110 OHOJIOTHH U €€ CTPYKTYpa.

26.5.2. IIporpamma mo 6MOJ0TUY AAET MPeICTaBICHHUE O LENsIX, 00 o0uieil ctpaTerun o0ydeHus,
BOCIIUTAHMSI U Pa3BUTHsI OOydalOLIUXCS CpelcTBaMU yueOHoro mpenmMera «buonorusy, ompenenser
00s13aTeNbHOE TMPEAMETHOE COJEp’KaHUE, €ro CTPYKTYpYy, pacmpeleleHHe Mo pa3feliaM U TeMmaw,
PEKOMEHIYEMYIO MOCIIEeIOBATEILHOCTh U3YYeHHs YUeOHOTr0 MaTrepHaia ¢ Y4ETOM MEXIPEAMETHBIX U
BHYTPHUITPEIMETHBIX CBsI3€H, JIOTUKHU 00pa3oBaTeIbLHOTO nporecca, BO3PacTHBIX
oco0eHHOCTel oOydaromuxcs. B mporpamme mo OMOJOTHM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM  JIMYHOCTHBIM, METANpEMETHBIM W TMPEJAMETHBIM pe3yibTaraM oOOy4YeHHS B
(hOpMHUPOBAHMHM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATENHLHON JACSATENBHOCTH/YUEOHBIX JIEUCTBUI
00yUaronuxcst M0 OCBOEHUIO COJIEP>KaHUsl OMOJIOTHUECKOTO 00Pa30BaHMUS.

26.5.3. B nporpamme no Ouonoruu (10-11 kmaccel, 6a30BbIl ypOBEHb) pealii30BaH MPHUHIIUIL
MIPEEeMCTBEHHOCTH B M3YYEHHH OMOJIOTHH, Olarogaps 4emy B HEl MpOCMaTpUBAaeTCs HANpaBIEHHOCTH
Ha pa3BUTHE 3HAHW, CBS3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
IIEHHOCTHBIX OPUEHTALMNA TUYHOCTHU, IKOJIOTHIECKOTO MBIIIJICHUS, TIPEICTABIIEHUN O 3JJ0POBOM 00pa3e
KU3HHU U OEpeXHBIM OTHOIIICHUEM K OKPYKaloIen mpupoaHoi cpeae. [loatoMy Hapsay ¢ u3ydeHnem
0011e0MOIOTHYECKUX TEOPHH, a TAKKEe 3HAHUM O CTPOSHUHU KUBBIX CHCTEM PAa3HOTO PaHTa M CYITHOCTH
OCHOBHBIX TMPOTEKAIOIMIUX B HHUX TMPOIECCOB B MPOrpaMMe IO OWOJOTHH YAEIEHO BHHUMaHHUE
WCTIOJTH30BAaHUIO MTOTYYEHHBIX 3HAHUH B MOBCETHEBHOM JKM3HU JIJIS PEIICHUS TPUKIIATHBIX 3371a4, B TOM
gucne: TNpo(UIAKTUKA  HACJIENCTBEHHBIX  3a0ONIEBaHUN  4YEJOBEKa, MEIUKO-TE€HETUYECKOTO
KOHCYJTbTUPOBaHUSI, OOOCHOBAaHUS OSKOJOTHYECKH IIEIECOOOpPA3HOTO TMOBEACHUS B OKpYKaroIen
MPUPOJIHON cpene, aHanu3a BIUSHUA XO3AWCTBEHHOW JEATEIbHOCTH 4YEJIOBEKa Ha COCTOSHHE
MPUPOJHBIX U HCKYCCTBEHHBIX JKOCHUCTEM. YCHJICHHE BHUMAaHHUS K TPUKIATHOW HAMpPaBIEHHOCTU



yueOHOro mnpeamera «buonorus» NPOAUKTOBAHO HEOOXOAMMOCTHIO OO€CIeYeHHs] YCIOBUN JUIs
pelieHusT OAHOM M3 aKTYaJbHBIX 3a7ay IIKOJBHOTO OHOJOTHYECKOro o00pa3oBaHus, KOTOpas
npeamnonaraetT (GpOpMHpPOBaHUE y OOYYAIOIUXCA CIIOCOOHOCTH aJalTHPOBATHCA K W3MEHEHUSM
JUHAMHYHO Pa3BUBAIOLIETOCS COBPEMEHHOI'O MUDA.

26.5.4. IlporpamMma 1o OHOJIOTUH SIBIISICTCSI OPUEHTHPOM JJISi COCTABICHHUS PabOYUX MPOTrpamm,
aBTOPBI KOTOPBIX MOTYT MPEUIOKHUTh CBOM BapHaHT IOCIEIOBATEILHOCTH H3YYEHHUS U CTPYKTYPBI
ydeOHOrO MaTepuania, cBo¢ BuAeHUE IyTed QopmupoBanus y oOywaromuxcs 10—-11 xmaccos
MpPEeIMETHBIX 3HAHHUM, YMEHUN U CIOCOOOB y4eOHOM N1eATENbHOCTH, a TAK)KE€ METOAMUYECKUX pPEIICHUN
3aJla4 BOCIIUTAHUS U Pa3BUTHUA CpelICTBaMu yuyeOHoro npenmera «buonorusy.

26.5.5. buonoruss Ha ypoBHE CpeaHero oOmiero oOpa3oBaHMs 3aHUMAeT BakHOe MecTo. OH
obecnieunBaeT (HOPMHUPOBAHKE Y O0YUAIONTUXCS MMPEACTABICHUHN O HAYYHOU KapTUHE MHPA, PACIIHPSET
1 0000IIaeT 3HaHUS O )KUBOH MpHpOJE, €€ OTINUYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHU3aIllMH U
SBOJIIOIUM, CO3a€T YCIOBHS JJIs: TIO3HAHUS 3aKOHOB JKMBOM TpUPOABI, (OPMHUPOBAHUS
(GyYHKIIMOHATIBHOW TPAMOTHOCTH, HABBIKOB 3JJOPOBOT0 M 0€30MacHOro 00pasa KU3HU, SIKOJIOTHYECKOTO
MBIIJICHHS], IEGHHOCTHOTO OTHOIICHUS K )KHBOW MPUPOJIE U YETOBEKY.

26.5.6. bonpioe 3HaueHWe OWONOTHS UMEET TakXKe [UIsl PEIICHUs BOCIUTATENbHBIX U
pa3BUBAIOIIMX 3a/lad CpeJHEro ooimero oOpa3oBaHus, colHalM3aluu oOydarommxcs. W3ydeHue
Ouosiornu oOecreynBaeT yciaoBUs i (HOPMUPOBAHHUS HMHTEIUICKTYaJbHBIX, KOMMYHUKAIIMOHHBIX H
MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETHYECKOW KYJIBTYPBI, CIIOCOOCTBYET MHTETPAIlMH OHMOJIOTUYECKHUX
3HaHUI C TPENCTABICHUSMH W3 JPYIHX YYeOHBIX TNPEJAMETOB, B YacTHOCTH, (DU3HUKH, XUMHH U
reorpadun. Ha3BaHHBIE MMOJIOKEHUS O MPEIHA3HAYCHUN YIeOHOTO mpeamMeTra «BHOoIOT s COCTaBHIIN
OCHOBY [UIsl OIpeleseHHs] TMOAXOAO0B K OTOOpY M CTPYKTYPHUPOBAaHUIO €ro CoOJepKaHus,
MIPEJICTABJICHHOIO B IPOrpaMMe 1o OMOJIOTHH.

26.5.7. O10op conepkanus yuebHoro npeamera «buosorus» Ha 6a30BOM ypOBHE OCYILECTBIIEH €
MO3UIUH KYJIbTYPOCOOOPa3HOTO MOIX0/Ia, B COOTBETCTBUH C KOTOPHIM 00y4YarOIINecs T0JKHBI OCBOUTH
3HAHUA W YMEHHWs, 3HaUUMBbIe UIsi (OPMHUpPOBaHUs OOIIEH KyIbTYpbl, OMpPENEesIoNIie MOBEACHHE
YEeJIOBEKAa B OKpYXAlolled MPHUPOJHOM cpene, BOCTPeOOBaHHBIE B TOBCEAHEBHOW JKM3HU U
MpakTU4ecKor neareiabHocTH. Ocoboe MecTo B AITOW CHCTEME 3HAHUW 3aHUMAIOT BJIEMEHTHI
COJIep’KaHusl, KOTOpbIE CIy>KaT OCHOBOH Ui (OPMHUPOBaHUS MPEACTABICHUN O COBpEMEHHOU
€CTECTBEHHO-HAYYHOM KapTHUHE MHUpPa ¥ LIEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHM3aluy OMOJIOTHYECKOT0 00pa30BaHMUs.

26.5.8. CTpyKTypHpOBaHUE COJEpXkKaHUs Y4yeOHOro marepuaia B MporpamMme MO OHOIOTHU
OCYILIECTBIIEHO € YYETOM NMPHUOPUTETHOIO 3HAYECHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSIX KUBOM
IPUPOJIBI, O €€ YPOBHEBOI OpraHU3alM U SBOJIIOLUHN. B COOTBETCTBHM € 3TUM B CTPYKTYpe y4eOHOTO
npenMera «buosorus» BBIJENEHBI CIENYIOUIME cojaep)KareiabHble JMHUU: «buonorus kak Hayka.
Metoael HaydyHoro mno3HaHus», «Kierka kak Ouosornueckas cuctema», «OpraHmsm Kak
Oouosnoruueckast cucreMayn, «CucremMa U MHOrooOpa3ue OpraHHMYecKOro Mupa», «IBOJIIOLMS >KMBON
MPUPOAB, «IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

26.5.9. llenp u3yuyenus yuebHoro mnpeamera «buonorus» Ha 0a30BOM YypOBHE — OBJaJICHHE
00y4aroIUMUCs 3HAHUSIMU O CTPYKTYPHO-(PYHKIMOHAJIbHON OpraHU3alliM >KUBBIX CHCTEM DPa3HOTO
paHra ¥ npuoOpeTeHre YMEHUIN UCIOJIb30BaTh AT 3HAHUS JJISi TPAMOTHBIX JIEHCTBHI B OTHOLICHUHU
00BEKTOB >KUBOI MIPUPOJIBI U PEIIEHUS Pa3IMYHBIX KU3HEHHBIX MPOOIEeM.

26.5.10. loctmxenue 1ienu u3ydeHusi ydeOHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE
o0ecrnieunBaeTcs peleHueM CIeAyomuX 3a1ay:

OCBOEHHE OOYYaIOUIMMUCS CHCTEMbl 3HAHMM O OMOJIOTMYECKUX TEOpHUSAX, YUYEHHUSX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUiax, CIyXKallUuX OCHOBOM Uit (popMHpOBaHUS MpEACTaBICHUN O



€CTECTBEHHO-HAYYHON KapTHMHE MHUpPA, O METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHHH, MHOTOOOpa3uH U
OCOOCHHOCTSIX JKMBBIX CHCTEM PAa3HOTO YPOBHS OPTaHU3AIMH, BBIIAIOIIUXCS OTKPHITHIX U
COBPEMEHHBIX MCCIICOBAHUSX B OMOJIOTHH;

dbopMupoBaHre y OOydYaroOmUXCS IMO3HABATEIbHBIX, HWHTEIUICKTYaTbHBIX ¥ TBOPYECKHX
CIOCOOHOCTEH B MpoIiecce aHAIM3a JAHHBIX O MYTSX Pa3BUTHUS B OMOJIOTHH HAyYHBIX B3TJISA0B, UACH U
MOJIXOJIOB K U3YUEHUIO KUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHU3aluy;

CTaHOBJICHHE y oOydarommxcs oOuieil KyiabTypbl, (YHKIIHMOHAIbHONW T'PaMOTHOCTH, pa3BUTHE
YMEHHH 00BACHATH U OLICHUBATD SBJICHUS OKPY>KAIOIIEr0 MUPA KUBOM MPUPOABI HA OCHOBAHUU 3HAHHIA
U OTIBITA, MOJIYYEHHBIX IPU U3YYEHUU OHOJIOTHH;

(dbopMupoBaHHE Yy 00yYAIONINXCsS YMEHUN HIUTFOCTPUPOBAThH 3HAUYCHHE OMOJIOTUYCCKUX 3HAHUH B
MPAKTUYECKOW JICSITEIbHOCTH 4YEJIOBEKAa, PA3BUTHUU COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTHH U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKJAEHHOCTH B BO3MOXXHOCTH TIIO3HAHUS YEIIOBEKOM JKUBOH MPUPOJIBI,
HE00X0IUMOCTH OEpeKHOTO OTHOUIIEHHUS K HEeH, COONIOACHMSI 3TUYECKUX HOPM MpH MHPOBEACHUU
OMOJIOTMYECKHUX UCCIEIOBAHUNL;

OCO3HAHHE [EHHOCTH OHMOJOTHYECKHX 3HAHMWA JUIs TIOBBIIICHUS YPOBHS HKOJOTHMYECKOMN
KYJIbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

MPUMEHEHUE TPUOOPETEHHBIX 3HAHMM M YMEHUW B TIOBCEAHEBHOM >KHM3HU [JIsi OILICHKHU
MOCJICJICTBHI CBOEH JEATEIHHOCTH IO OTHOIICHHUIO K OKPYXAIOIIeH cpelie, COOCTBEHHOMY 3/I0POBbIO,
00ocHOBaHUE U cOOMIOIEHUE Mep MPODUITAKTUKY 3a00I€BaHUH.

26.5.11. B cucteme cpeaunero odiero oopazoBanus «bruosorusy», nsyuyaemas Ha 0a30BOM ypOBHE,
ABIIACTCA O0s3aTeIbHBIM y4eOHBIM TMPEIMETOM, BXOJSIIMM B COCTaB MpeIMETHOW objacTtu
«EcTecTBeHHO-HAyUYHBIE MTPEIMETHIY.

OO1mee yucno yacoB Juisi U3ydeHus Ouojoruu — 68 yacos: B 10 kiacce — 34 yacoB (1 vac B
Heneno), B 11 kimacce — 34 gacos (1 yac B Heneno).

26.6. Conepxanue ooydyenus B 10 kiacce.

26.6.1. Tema 1. buonorus xak Hayka.

buonoruss xak Hayka. CBsi3b OMOJOrMM C OOIIECTBEHHBIMH, TEXHHYECKUMH U APYTUMU
€CTECTBEHHBIMU HaykaMu, ¢uiaocodueit, STUKOW, ICTETHKONM u TmpaBoM. Ponb Ouosiornu B
(OopMHPOBAHUM COBPEMEHHOM Hay4yHOU KapTHHBI MUpa. CucTeMa OMOJIOTHYECKUX HayK.

MeToasl TO3HAHHS KUBOW TpHUpOAbl (HAOMIOJEHHE, IKCIEPUMEHT, OIMMCAaHUE, U3MEpEHHeE,
KiaccuduKals, MoJISTUPOBaHHE, CTATHCTUUYECKass 00pabOTKa JaHHBIX).

JleMoHCTpanuu:

[Hoptpetsr: Y. Hapsun, I'. Menaens, H.K. Konbuos, /Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBI.

JlaGopaTopHbIe U MPaKTUYECKHE PAOOTHI:

[Ipaktnueckass pabora Nel. «Mcnonp3oBaHHWE pa3IMYHBIX METOAOB TPU  U3YYEHUU
OMOJIOTrMYECKUX O0OBEKTOB.

26.6.2. Tema 2. )KuBble cUCTEMBI U UX OpPTaHHU3ALUSI.

JKusbie cuctemsl (OMOCHUCTEMBI) KaK MPpeAMET u3yueHus: Ouonoruu. OTiandne KUBBIX CHCTEM OT
HEOPraHUYeCKOU MPUPOIBI.

CpoiicTBa OmocucTeM M MX pazHooOpasue. YPOBHU OpraHU3alliid OMOCHCTEM: MOJEKYISPHBIH,
KJIETOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUAOBOM, YKOCHUCTEMHBIHN
(OnoreoneHoTHYECKUIT ), OHOChHEPHBIN.

JeMoHcTpanuu:

Tabmuip! u cxembl: «OCHOBHBIE IPU3HAKH KU3HUY, «Y POBHH OPTaHU3AIIUN KUBOW TTPUPOIIBI.



O6opynoBanue: moaens Mosekynsl JJHK.

26.6.3. Tema 3. XuMu4ecKuil COCTaB U CTPOECHUE KIETKHU.

XUMHUYECKUN COCTaB KJIETKU. XMMUUYECKUE JIEMEHThI: MaKpOAJIEMEHThI, MUKPOAJIEMEHTHI. Boaa
U MUHEpaJbHbIC BEIIECTBA.

@OyHKIMH BOJbI U MUHEPAJIbHBIX BELECTB B KieTke. [loanep:kanne ocMoTHYECKOro OasiaHca.

benku. CocraB u crpoenue OeiakoB. AMHUHOKHCIOTHI — MOHOMepHI OenkoB. HezameHumble U
3aMEHHUMbIE AMHHOKUCIOTHI. AMUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl O€IKOBOW MOJIEKYJIbI
(mepBuUYHas, BTOpUYHAs, TPETHUYHAs M UYETBEPTUYHAS CTPYKTypa). XHMMHUYECKHUE CBOWCTBA OEIKOB.
buonornueckue GyHKIIUN OSITKOB.

@depmeHnTsl — Ouonormyeckue Kartanusartopel. CrTpoeHue (epMmeHTa: AaKTHBHBIM IIEHTD,
cyoctparnas crenuduanocts. Kodepmentsl. Buramunsl. OTinnunst (epMEHTOB OT HEOPraHUYECKHX
KaTaJan3aTopoB.

YrineBoabl: MOHOcaxapuibl (TIIOKO3a, pubo3a W Je30Kcuprbo03a), amcaxapuibl (caxaposa,
JIAKTO03a) U MoJIMcaxapuabl (Kpaxmal, TIIMKOreH, LeJUT003a). buonornueckue GyHKIIMN YTIE€BOI0B.

Jlununer: Tpurnuuepuabl, dhochonunuasl, crepouasl. ['uapodunsHo-ruapoPOOHBIE CBOIWCTBA.
buonoruueckue ¢ynkuun nunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB W JIMIHIOB KaK HCTOYHHUKOB
SHEPIUH.

Hykneunosbsie kucnorsl: JJHK u PHK. Hykimeoruapl — MOHOMEpPBI HYKJIEHMHOBBIX KHCJIOT.
Crpoenne u Gpynkun JHK. Crpoenue u ¢pynkunun PHK. Bunet PHK. AT®: crpoenue u ¢pyHkunu.

[uromorus — Hayka o kieTke. Kilerounas Teopusi — mpuMep B3auMOJCUCTBHS UACH U (PaKTOB B
Hay4YHOM I103HAaHUU. MEeTO/1bl U3y4eHUS KIETKHU.

Krnerka kak menmoctHas xuBasi cuctema. OOmMe NpHU3HAKK KIIETOK: 3aMKHYyTas HapyxXHas
MeMmOpana, mosiekynsl JJHK kak renerudeckuii anmnapar, cuctemMa CHHTE3a Oelnka.

Tumbsl  KJIETOK:  JyKapuoTuueckas ©  mpokapuoruyeckas. (OCOOCHHOCTH — CTPOCHHS
npokapuoTuyeckoil kierku. Knerounas crenka Oakrepuil. CTpoeHHE JYKApHUOTHYECKOW KIIETKH.
OcCHOBHBIE OTJIMYHUS PACTUTEIHHOMN, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KJIETOYHAas CTEHKa, TIJIMKOKAJIUKC, UX (QYHKIHU.
[Inasmatuueckas MemOpaHa, e€ cBoiictBa M (QyHKuuu. Ilurommasma u e€ oOpraHOWJBI.
OpnnomemOpannbie opranouabl kietku: OIIC, anmapat ['onbmxku, nmzocomsl. [lomyaBTOHOMHBIE
OpraHoujbl KJIETKU: MHUTOXOHIpPUH, MacTuabl. [IponcxokaeHne MUTOXOHAPUN M MiaacTul. Buasl
wiactua. HememOpaHHbIe OpraHOU/IbI KJIETKU: pUOOCOMBI, KJIIETOYHBIN LEHTpP, LEHTPUOIH, PECHUYKH,
KTyTUKU. DyHKIMN OPraHoOUAOB KIETKU. BKitoueHus.

Snpo — perynsaTopHblil HeHTp kieTku. CTpoeHue sapa: sjepHas 000JI0uKa, KapHuoIlia3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JeMoHcTpanuu:

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

Huarpammsl: «PacnpeneneHie XMMAYECKUX 2JIEMEHTOB B HEKUBOH Ipupoae», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOM MPUPOLEN.

Tabnuue! u cxemsl: «llepuonuyeckas TabaMIa XUMUYECKHX JIEMEHTOBY, «CTPOEHUE MOJIEKYIIbI
BOJIbI», «buocunTes Oenkay, «CtpoeHre MoneKkyisl 0enka», «Ctpoenue gpepmenTay, «HykiaenHoBbe
kucnotsl. JJTHK», «Ctpoenune momnekyinbl AT®», «CTpoeHrne 3yKapuoTHYECKOW KIIETKN», «CTpoeHue
KUBOTHOM KJIeTKW», «CTpOeHUEe pacTUTEIbHOU KiIeTKu», «CTpoeHHEe MPOKAPHUOTUYECKOW KIIETKHY,
«CTtpoeHue spa KIETKW», «YTIeBOAb, «JIunuas».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpyJAOBaHWE JUIsi TIPOBEACHHUS HAOIIOJCHUH,



W3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENAPaThl PACTUTENBHBIX, dKUBOTHBIX U OaKT€pHATIbHBIX KIETOK.

JIaGopaTopHbIe U paKTUYECKue paboThI:

JIaGoparopnas pabota Ne 1. «/3ydyeHue KaTaluTUYECKOH aKTUBHOCTH (pepMEHTOB (Ha mpuMepe
amMuIa3bl WIK KaTajaasbl)».

JlaboparopHast pabota Ne 2. «M3ydeHune cTpOCHUS KIETOK PACTCHHH, )KUBOTHBIX U OAKTEPHid TIO]T
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax 1 X OIUCAHUE).

26.6.4. Tema 4. J)KuzHeneaTeabHOCTEb KJIETKU.

OOMeH BemecTB, WJIM META00JIM3M. ACCUMIIIIUS (TUIACTUYECKUA OOMEH) WM JAUCCUMUIISAIUS
(oHepreTHyeckuii 0OMEeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTaboau3Ma. Poib 3ak0HOB coXpaHeHUs
BEIIECTB M SHEPTHH B IOHUMAHUU METa00IH3Ma.

Turnbr oOMeHa BelecTB: aBTOTPOQHBIH U reTepoTpodHbIA. Poib (hepMeHTOB B 0OMEHE BELIECTB U
IIPEBPALLIEHUH SHEPTUU B KIIETKE.

®otocunTtes. CBeroBas 1 TeMHOBas (a3bl poTocunTesa. Peakumu Gporocuntesa. dddekruBHOCTH
¢dorocunTe3a. 3HaueHue GOTOCHUHTE3A JUIsl )KU3HU Ha 3emiie. BinsHue ycnoBuil cpeabl Ha GOTOCHHTES
U CIIOCOOBI MOBBILICHHS €r0 MPOIYKTUBHOCTHU Y KYJIBTYPHBIX PACTEHHI.

XeMocuHTe3. XEeMOCHUHTE3UpYIoLIe OakTepun. 3HaYeHHEe XeMOCUHTe3a [yl KHU3HHU Ha 3emiie.

OHepreTuyeckuii oOMeH B KieTke. PaciierniieHue BelecTB, BbIJENCHHE M aKKyMYJIMpPOBAaHUE
SHEPruM B KJIETKE. DTanbl JHEpreTuyeckoro oomena. I nukonus. bpoxxenue u ero Buasl. Kucnopognoe
OKHCIICHHe, WIH KiIeToyHoe npixanue. OxucnurenbHoe ¢ochopunmmpoBanue. IPPEKTUBHOCT
SHEPreTHYecKOro oOMeHa.

Peaknuu matpuunoro cunresa. ['enerndeckas nnpopmanus u JJHK. Peanuzanms renetrrnueckon
nHpopManuu B KieTke. ' eHeTuueckuii Ko ¥ ero cBoiicTBa. TpaHCKpuIus — MmaTpuuHbiii cuaTe3 PHK.
Tpancnsanus — OuocunTes Oenka. Jrtansl TpaHcasauuu. KonupoBanue aMuHOKUCIOT. Pose pubocoMm B
OouocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mcropus otkpeitus BupycoB (/.M. MiBaHoBckwuii).
OcoOeHHOCTH CTPOEHUS U KU3HEHHBIHN LMK BUpycoB. bakreprodaru. bone3nu pacteHuil, >)KUBOTHBIX
U 4YeJOBEeKa, BbI3bIBaEMblE BUpycamMu. Bupyc ummyHoxaeduiura uyenoBeka (BUY) — Bo3Oynutens
CIINM[da. OOpatHast TpaHCKpUIIMS, peBepTaza W uHTerpasa. Ilpodunaktuka pacnpocTpaHeHus
BHUPYCHBIX 3a00JI€BaHUH.

JeMoHcTpanmu:

IToprpetsr: H.K. Konbnos, /I.1. Banosckuii, K.A. Tumupsses.

Tabmuuel n cxemel: «Tunsl nutanus», «Metabomuzm», «MHUTOXOHAPH», «DHEPreTUUIeCKuit
obmen», «Xnopomuact», «®otocunres», «Ctpoerne JTHK», «Ctpoenue n GpyHKIMOHUPOBAHUE TE€HAY,
«Cunres 6enkay, «I'enetnueckuit ko, «Bupycs», «bakreprodarn», «CTpoeHne 1 )KU3HEHHbIH UK
Bupyca CIIN/1a, Gakrepuodarar, «Pemnukauus JHK».

Ob6opynoBanue: Mmoaenu-ammiukanun «Y npoenne JJHK u tpanckpuniusy», «buocunres 0emnkay,
«CtpoeHue KiIeTkn», Mozenb cTpykTypsl JJTHK.

26.6.5. Tema 5. PazMHOXeHME U UHAUBHAIYAIIBHOE PA3BUTHE OPTAaHU3MOB.

KneTouHslif UK, WK )KU3HEHHBIH UK KieTku. MHTepdasa u mutos. [Iporeccsl, nporekaromiye
B uHTep(aze. Perummkanus — peakuus marpuuHoro cuntesa JJHK. Ctpoenue xpomocom. XpoMOCOMHBIN
Habop — Kkapuotun. JIMIJIOWAHBIA W TalJIOWJHBIE XPOMOCOMHBIE HAOOpBL. XPOMAaTH[BI.
[MuTomornyeckue OCHOBBI PA3MHOKEHUS U MHIMBUYaJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenue kietkn — muto3. Ctaguu mutosa. IIporecchl, mpouCXoasaIue Ha Pa3HBIX CTaAMSIX
MHTO3a. BrOIOrHYecKkuii CMbICT MUTO3A.

[IporpamMmmupyemas rudesnb KJIeTKH — alonTo3.

®opmbl pa3MHOKEHHUSI OpraHM3MOB: Oecrioyioe W MosoBoe. Bupapl 0ecrnoyioro pa3MHOXKEHHUS:



JieliecHue Ha/ABOE€, IOYKOBAaHHWE OJHO M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHE, BETeTaTHUBHOE
pa3MHOkeHue. MIcKkyccTBEHHOE KIIOHMPOBAHUE OPIaHU3MOB, €r0 3HAaYEHHE JUISl CEIEKIUU.

[TosoBo€ pa3MHOXKEHUE, €70 OTIIMYUSA OT OECIOIOTO.

Metios. Ctaguu Meiiosa. Ilponeccel, npoucxoasimue Ha cTaausx meio3a. [loBenenne xpomocom
B Mero3e. Kpoccunrosep. buosornuyeckuil CMbICII M 3HAYEHHUE MEH03a.

I'amerorenes — mpouecc oOpa3oBaHHs TOJOBBIX KJIETOK Y >KUBOTHBIX. llojoBble Kenesbl:
CeMEHHMKU U sSU4YHUKH. OOpazoBaHHME U pa3BUTHE IMOJIOBBIX KIETOK — TaMeT (CrepMaro3oup,
AilIeKIIeTKa) — criepmaToreHe3 U oorene3. OCoOEHHOCTH CTPOCHHS SHULEKIETOK U CIIepMaTO30UIOB.
OmnonorBopenue. [lapreHorenes.

NunuBuayanpHoe pa3BuTHE (OHTOTCHE3). DMOpPHUOHAIBLHOE pPa3BUTHE (IMOpHOTreHe3). DTarbl
SMOPHOHAILHOTO DPA3BUTHS y TO3BOHOYHBIX JKMBOTHBIX: APOOJICHUE, TacTPYNALUs, OPraHOTCHE3.
[ToctamOpuoHansHOEe pa3BUTHE. THIBI MOCTAIMOPHOHAIBHOTO pa3BUTHs: MPSMOE, HEMPsIMOe
(mmunHouyHOE). BnusiHMe cpenbl Ha pa3sBUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE BBI3BIBATH
BpPOX/IEHHBIE YPOJCTBA.

Poct u pasButue pacrenuii. OHTOreHE3 LBETKOBOIO PACTEHHUS: CTPOCHUE CEMEHHU, CTaIUU
pa3BUTHSL.

JlemoHcTpauu:

Tabmuipl 1 cxembl: «POpMBI pa3MHOXKEHMSI OPraHU3MOB», «J/IBOIlHOE OIUIOAOTBOpEHUE Yy
[[BETKOBBIX pPAcCTCHUI», «BereraTMBHOE pPa3MHOXKEHUE DPACTCHHI», «JleJeHne KIeTKH OakTepHii»,
«CTpoeHHe MOJOBBIX KIETOK», «CTpoeHne XpomMocoMbl», «Kierounsnii mukmy», «Permmukarus JJHK,
«Mwuto3», «Meno3», «lIpsmoe n Henpsimoe pasBUTHE», «I'aMEeTOreHe3 y MIIEKOIIUTAIOIIUX U YETI0BEKay,
«OCHOBHBIE CTaJJUN OHTOI'EHE3AY.

O6opynoBaHue: MHKPOCKOI, Mukpomnpenapatsl  «CriepMaTo30Ubl  MIECKOMUTAIOIIETOY,
«Sineknerka miekonuTaromero», «KapuoknHes B KJIETKax KOpeIIKa JyKa», MarHUTHas MOJENb-
anruikanus «Jlenenue kietku», moaens JIHK, monens Metada3zHoOl XpOMOCOMBI.

JIaGopaTopHble U MPaKTUIECKHE PabOTHI:

JlabopaTtopHas padota Ne 3. «HabmrogeHue MUTO3a B KJIETKaX KOHYMKA KOPEITKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax».

JlabopatopHas pabota Ne4. «l3ydeHue CTpoeHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

26.6.6. Tema 6. HacneacTBEHHOCTh U MN3MEHYMBOCTh OPTAHU3MOB.

[Ipenmer u 3aaun reHeTHKH. VicTopust pa3BUTHS reHETUKU. Posib IUTOIOTHH ¥ SMOPUOJIOTUH B
CTaHOBJICHUM T€HETUKH. BKilag poccUiCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE I'€HETUKH. MeToabl
TeHEeTUKU (TMOPHIONOTHYECKUH, LUTOTeHETUYECKUH, MOJIEKYIsApHO-TeHeTHueckuil). OCHOBHBIE
reHEeTUYECKUE TIOHATHUS. | 'eHeTHuecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHMS TMPU3HAKOB, ycTaHOBJIeHHBIE . Mennenem. MonorubpumaHoe
CKpelllMBaHKe. 3aKOH eAMHO-00pa3usi THOPUA0B epBOTo rnokosieHus. [IpaBuino toMuH1poBaHUS. 3aKOH
paciuerieHust Mpu3HakoB. ['nnoresa unctoTsl rameT. [loHoOe 1 HemoIHOe TOMUHUPOBAHHE.

JuruOpunHoe  CKpeluBaHMe.  3aKOH  HE3aBHCHMOIO  HACJIEJOBaHUS  IPU3HAKOB.
[{uToreHeTMYECKUE OCHOBBI JAMTHOPUIHOTO CKpEINMBAaHUS. AHaJIM3UPYIOLIEe CKpPElIMBaHUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS JUIsl ONpeieTIeHHUs TeHOTUIIA OCOOH.

CueruieHHOe HacieqoBaHue npusHakoB. Pabora T. Moprana mo CIeNnjeHHOMY HAaCJIeJ0BaHUIO
reHoB. Hapy1ienue crernienust TeHOB B pe3yJIbTaTe KPOCCHHIOBEPA.

XpOoMOCOMHasi TEOpUS HACIIECTBEHHOCTH. | eHeTHuecKrue KapThl.

I'enetnka mnona. XpoMOCOMHOE OmNpeneiaeHUue Ioia. AYTOCOMBI M ITOJIOBBIE XPOMOCOMBI.
['omorameTHsbI€ U TreTeporaMeTHble OpraHnu3Mbl. HacnenoBanue mpu3HakoB, CLEMJICHHBIX C [TOJIOM.



W3meHunBOCTb. BHIBI M3MEHYMBOCTH: HEHACJICACTBEHHAs M HacleACTBCHHas. Posb cpensl B
HEHACJICICTBEHHONM  M3MEHUMBOCTH.  XAapaKTEpUCTHKAa  MOJU(PHUKAIMOHHON  M3MEHYMBOCTH.
BapruannoHHbI psn M BapuanMoHHas Kpuad. Hopma peakuuu npusHaka. KosmyecTBeHHBIE U
Ka4yeCTBEHHBIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYHBOCTH.

Hacnencreennasi, uiay reHOTUIMYECKAs], K3AMEHYNBOCTh. KoMOMHATHUBHAS U3MEHYUBOCTh. Meio3
U TOJIOBOM IHpoIecC — OCHOBAa KOMOMHAaTHMBHOM WM3MEHUYMBOCTH. MyTallMOHHAs W3MEHYHMBOCTb.
Knaccugukanus Myranuil: reHHble, XpOMOCOMHBIE, I'€HOMHble. YacToTa M NpPUYMHBI MYyTaLUH.
MyrareHnsle (GakTopbl. 3aKOH TOMOJOIMYECKHX psJIOB B HACIEICTBEHHOH HW3MEHUMBOCTH
H.W. BaBunoga.

BHesniepHast Hac1€1CTBEHHOCTh U H3MEHUUBOCTb.

I'eneruka wuenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJABI TIE€HETHUKU 4YEJOBEKA:
IeHEaJOTNYEeCKHi, OJIM3HELOBBIN, IMTOI€HETUYECKUI, OMOXUMUUYECKUIN, MOJIEKYJISIPHO-T€HETUYECKU .
CoBpeMeHHOE Onpe/ieieHHe TeHOTHUIA: TOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomolinsto I111P-ananuza. HacieactBennble 3a00s1eBaHus YeI0BEKA: TeHHbIE 00J1€3HU, O0JIE€3HN
C HaCJIeZICTBEHHO! MPEeAPaCION0OKEHHOCThIO, XPOMOCOMHBIE O0sie3HH. COMaTHUECKUE U TeHepaTUBHbIC
myTtanuu. CTBOJIOBbIE KIETKH. [IpHHIMIIBI 370pOBOro 00pa3a KU3HU, JUATHOCTHKY, TPOPUIAKTUKI U
JeYyeHUs] IeHEeTHYecKux  Oone3Hell. MenuKo-reHeTH4eckoe  KOHCYJIbTHpPOBAHHME.  3HaueHHUe
MEIUIMHCKON F€HETUKH B NIPEAOTBPAILIEHUH U JICUEHUH F'€HETUYECKUX 3a00JIeBaHUN YellOBeKa.

JeMoHcTpanuu:

[Moptpersr: I'. Mennaens, T. Mopran, I'. ne ®pu3, C.C. Yersepukos, H.B. Tumodeer-PecoBckmii,
H.N. BaBunos.

Tabnuuel u cxembl: «MOHOTHOPUIHOE CKPELIMBAHUE U €r0 IIUTOI€HEeTHYEeCKasi OCHOBa», «3aKOH
pacuielyieHussT M ero IMTOreHeTHYecKas OCHOBa», «3aKOH YHUCTOTBI Tramer», «JlurudpuaHoe
ckpeuBaHue»,  «lluromornyeckue  OCHOBBI ~ JUTMOPUAHOTO  CKpeuMBaHus»,  «Meio3y,
«B3aumonelicTBue amienbHbIX I'eHOB», «l'€HeTHuecKne KapThl pacTEHUM, >KMBOTHBIX U UEJIOBEKA»,
«['enernka nosay», «3aKOHOMEPHOCTH HACJIEAOBAHUS, CLEIIJIEHHOIO C MOJI0M», «KapuoTuIisl 4emoBeka
U )KMBOTHBIX», «Buasl uaMeHunBocT», «MoaudpukannoHHas U3MEeHYUBOCThY», «HacnenoBanue pesyc-
¢bakTopa», «I'eHeTuka rpyni KpoBuy», «MyTallMOHHas H3MEHYUBOCTbY.

ObopynoBanue:  Mojenu-ammiukanuu — «MoHorubpugHoe  ckpemuBaHue», «HemonHoe
JOMUHUpOBaHUE», «JlurnbpuaHoe ckpemuBanue», «llepekpécT XpoMOCOM», MHUKpPOCKON U
MuKponpenapar «Jpo3oduna» (Hopma, MyTaiuu GOpMbI KPbUIEEB U OKpacKH Tena), repdapuit «I'opox
IIOCEBHON».

JIaGopaTopHble U MpaKTHYECKue paboThI:

JlaGoparopHast pabota Ne5. «M3yueHue pe3ynbTaTOB MOHOTHOPUAHOTO U AUTHOPHIHOTO
CKpEILMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax.

JlabopatopHas pabora Ne 6. «M3ydyeHne MOaUGMUKAIMOHHOW W3MEHYMBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlabopaTtopHas pabota Ne 7. «AHanu3 Mmytarnuii y 1po30( bl Ha TOTOBBIX MUKpPOIIpEnaparaxy.

ITpakTuyeckas padora Ne 2. «CocTaBiieHHE U aHATIN3 POIOCIOBHBIX YEJIOBEKay.

26.6.7. Tema 7. Cenexuust oprann3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuuss Kak Hayka M TIpolecc. 3apOKIEHUE CENEKUUU U JIOMECTHKAlus. YueHHue
H.W. BaBuioBa 0 MLEHTpax MPOUCXOXKIACHUS M MHOrooOpasusi KyJIbTypHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpT, IOPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNleKIIMU. MacCcoBbIi U MHAMBUAYAIbHBIN OTOOPHI B CENEKLIUN PACTEHUN
1 KUBOTHBIX. O1ieHKa 3KcTepbepa. bin3kopoacTBeHHOE CKpeluBanue — MHOpUAUHT. Yncras JTuHuS.
CkpemuBaHue YUCTHIX JUHUN. ['erepo3uc, mnm rudpumHas cwia. HepoJacTBEHHOE CKpelMBaHHE —



ayrOpuauHr. OtnanéHHass ruOpuansanus U e€ ycrnexu. VCKycCTBEeHHBI MyTareHe3 M IOJIy4eHue
MOJIMIIONOB. JIOCTHKEHUSI CEIEKIIUN PACTEHU, d)KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorust Kak oOTpacib NPOU3BOACTBA. ['€HHas UWHXKEHepus. OTambl CO3JaHUs
pexomOunanTHOU JIHK u Tpancrenusix opranuszmos. Kierounas umxenepus. Kierounsie KyiabTyphbl.
MukpoknoHaiIbHOE pa3MHOXKEHHE pacTeHuil. Knonuposanue BBICOKOITPOYKTUBHBIX
CEJIbCKOXO035ICTBEHHBIX OpPraHU3MOB. DKOJIOTHYECKUE U dTHueckue npodiemsl. MO — renernuecku
MOJUGUIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

[Toptpetsr: H.U. BaBunos, .B. Muuypun, I'./l. Kapneuenko, M.®. lBaHoB.

Tabnuuer u cxembl: kapTa «L{eHTpBI MPOUCXOXKAESHHUS U MHOT000pa3Hs KyJbTYPHBIX pacTEHUII,
«[Toponpl OMaIIHUX KHUBOTHBIX», «COpTa KyJIbTYpPHBIX pacTeHHit», «OTnanéHHas ruGpuau3anus,
«Pabotel axkamemuka M.®D. BanoBay, «llomumnonaus», «O0bEKTb OMOTEXHOJIOrHNY, «KieTouHbIe
KYJIbTYpPbI ¥ KIIOHUpOBaHUe», «KoHCTpynpoBaHHe U IEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MyJISKU IUI0Z0B U KOPHEIUIOAOB AUKUX ()OPM U KYJIBTYPHBIX COPTOB PACTEHHUH,
repbapuii «CenbCKOX035HCTBEHHBIE PACTCHUS.

JIaGopaTopHble U MpaKTUYECKUEe pabOThI:

Okckypeusi «OCHOBHBIE METOJbl U JIOCTMIKEHHUS CEJEKLIMHM pacTeHUM M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIA Y4acTOK, B TEIJIUYHOE
XO035CTBO, 1a0OpaTOPUIO arPOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

26.7. Conepxanue o0yyenus B 11 knacce.

1 yac B Henento, Bcero 34 yaca, U3 HUX 2 yaca — pe3epBHOE BpeMs

26.7.1. Tema 1. DBoIIOIMOHHAsST OUOJIOTHSL.

IIpennocsliku BO3HUKHOBEHHS HBOJIIOLMOHHONW TEOPHUH. DBOJIIOLIMOHHAS TEOpUS U €€ MECTO B
Ouosioruu. BiusHue 5BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTUH U JPYTUX HAYK.

CupzerenscTa sBosmonMy. IlaneoHTonornveckue: MocieOBaTEIbHOCTD IOSBICHHUS BHIIOB B
[AJICOHTOJIOTUYECKOM JieTonucH, nepexoqusie ¢opmbl. buoreorpaduueckue: cXoJCTBO U pas3inyuue
dayH u ¢10p MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHE: CXOJCTBA W pa3iauuus SMOPHUOHOB pa3HBIX BHUAOB I03BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJIOTUYHbIE, PYAUMEHTAPHBIE OPraHbl, ATABU3MBI.
MonekynsipHO-OMOXUMUYECKHE:  CXOJICTBO  MEXaHM3MOB  HACIEACTBEHHOCTM U  OCHOBHBIX
METa0OJIMYECKUX MyTel Y BCEX OPraHU3MOB.

OpomonmonHas teopust Y. JlapBuna. IIpennocbulku BOZHMKHOBEHHs JapBUHU3MA. [[Brokymiue
CHJIBI 3BOJIFOLIMU BUAOB MO JlapBUHY (M30BITOUHOE pa3MHOXEHHE MPU OTPaHUYEHHOCTH PECYpPCOB,
HeolpeaenéHHast U3MEHYUBOCTb, 60pb0a 3a CyIeCTBOBAaHHE, ECTECTBEHHBIH 0TOOP).

Cunrernueckas Teopus 3Bomonuu (CTI) u e€ 0ocCHOBHBIE TTOJIOKEHUS.

Muxkposomtornus. [Tonmynsnus kak eIuHUIA BUIa U 3BOJIOLUY.

JBwxymue cuibl ((GakTopbl) 3BOJIOLMM BUAOB B MpHpoAe. MyTallMOHHBIM Hpolecc u
KOMOMHaTUBHAsI U3MEHUMBOCTb. [lonmyssIiMoHHbIe BOJIHBI U Apeiid reHoB. M3onsauus u Murpamms.

EcrecTBeHHBII 0TOOp — HANpPaBISIOMUI (akTOp HBOIOIUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3Bomonud. I[lpumepsl mpucnocoGnenuil y
OpraHu3MoB. ApoMOp(O3bI U UANO-AJANTAIIUH.

Bun wu Bumoo6OpazoBanue. Kpurepun Buma. OcHOBHbIE (OpPMBI  BHI000pa30BaHUS:
reorpauyeckoe, 3K0JI0rH4ecKoe.

Maxkpospomtorusi. Popmbl  3BOJIOLUU:  (pumeTHYeckas, WBEPreHTHas, KOHBEPIeHTHas,
napajuienpHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHnne oT HecleUHaIU3UPOBAaHHBIX MpeakoB. [Iporpeccupyromias crennamIn3anus.



AnanTuBHAs paauanus.

JleMoHcTpanuu:

[oprpersr: K. JIunneit, JK.b. Jlamapk, Y. Japsun, B.O. KoBanesckuii, K.M. bap, 3. I'ekkens,
®. Mromiep, A.H. Ceseprios.

Tabmuupl u cxempl: «Pa3BUTHE OPraHUYECKOr0 MHUpa Ha 3emiie», «3apobllId MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «Popmbl O60pbObI 3a cyliecTBoBaHue», «EcTecTBeHHBI O0TOOP»,
«MHorooOpa3ue COpTOB pacTeHuil», «MHoroobpazue IMOpoJ JKUBOTHBIX», «llomymsamumn»,
«MyTanoHHas W3MEHYUBOCTbY», «Apomopdosby, «Manmoamanranuu», «OOwWas aereHepauus»,
«/IBmwxymue cuibl 3Bosronuny, «Kapra-cxema mapupyra myrewmectsus Y. lapsuna», «bopeba 3a
cymectBoBanuey», «lIpucnocobieHHoCcTs oOpranu3zMoBy», «leorpaduyeckoe BUA00Opa3OBaHHEY,
«KOJIOTHYECKOE BUA000PA30BAHUECY.

ObopynoBaHue: KOJUIEKIIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0Op IJI0JI0B M CEMSIH,
Kosekust «IIpuMepsl 3aIUTHBIX IPUCTIOCOOICHHH Y )KUBOTHBIX», MOJIeNIb «OCHOBHBIEC HAIPABJICHHUS
IBOJIIOLIUMY, 00BEMHAsA MOJesIb «CTPOEHUE FOJIOBHOTO MO3I'a TO3BOHOUHBIX).

buoreorpapuyeckas kapra Mupa, KoJutekuus «PopMbl COXPAHHOCTU MCKOMAEMBbIX KUBOTHBIX U
pacteHuit», Mozenp ammmkanus «llepekpéct Xxpomocom», BiaxkHble Ipenapartel «Pa3zButhe
HacekoMoro», «Pa3BuThe JArymkn», Mukpomnpemnapar «Jpo3oduna» (Hopma, MyTauuu (OpMbI
KPBUIHEB U OKPACKHU TEJa).

JlabopaTopHbIe U MPAKTUYECKUE PaOOTHI:

JIaGoparopnas padota Ne 1. «CpaBHeHuHe BHIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlabopaTtopHas pabora Ne 2. «Onucanue npucrnocoOJEHHOCTH OPraHu3Ma U €€ OTHOCUTEIILHOTO
XapakTepay.

26.7.2. Tema 2. BO3HUKHOBEHHUE U pPa3BUTUE KU3HU HA 3eMII€.

JloHay4HBIE IPEICTABICHUS O 3apOKIECHUM KU3HU. HayuHble runores3sl BOSHUKHOBEHMSI KU3HU
Ha 3emiie: abuoreHe3 W MaHcnepMus. XUMHUYECKas 3BONIONMS. AOHOTEHHbBIN CHHTE3 OPraHUYECKUX
BEUICCTB N3 HEOPraHMYECKHUX. OKCIEPUMEHTAIBHOE IOATBEPKACHUE XHMHUYECKOM HBOJIIOLMH.
Havanpnbie sTansl Ouonornuyeckoil spomonuu. I'mnoresa PHK-mupa. @opmupoBanue mMeOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHE NPOTOKJIETKU. [IepBblie KileTkH U uxX 3Botonus. PoOpMUPOBaHNE OCHOBHBIX
TPy )KUBBIX OPraHU3MOB.

PazButue xxu3HuM Ha 3emiie 1o spam u niepuoaam. Karapxei. Apxeickas u mpoTepo30icKas pbl.
[Taneo3olickass 3pa U €€ mepuoabl: KeMOPHICKHMHA, OPAOBUKCKUHM, CUITYpUNHCKUH, JI€BOHCKHH,
KaMEHHOYTOJIbHBIN, TIEPMCKU.

Me3o30licKkas 3pa U €€ IepUuoabl: TPHACOBBIN, FOPCKUH, MEJIOBOM.

KaiiHo301icKas 5pa 1 €€ epropl: ajJeOreHOBbIN, HEOT€HOBBIM, aHTPOIIOTEHOBBIN.

XapakTepucTuKa KiIuMaTa M TeO0JOrM4ecKuX mpoueccoB. (OCHOBHBIE ATambl 3BOJIIOLUU
PacTUTEIBHOTO U KUBOTHOTO MHpa. Apomop¢o3bl Yy pacTeHul u *KUBOTHBIX. [losiBiIeHMe, pacuBeT u
BBIMHUPAHUE TPYIII KUBBIX OPIaHU3MOB.

Cucrema OpraHn4eckoro Myupa Kak oTpakeHue 3Botounu. OCHOBHbIE CUCTEMAaTUUECKHE TPYIIIbI
OpPraHHU3MOB.

OBoronus 4enoBeka. AHTPOMNOJIOrus Kak Hayka. Pa3BuTHE mpeacTaBlIeHUH O MPOUCXO0KIECHUU
yenoBeka. Meroabl u3ydeHus aHTpornoreHe3a. CXoACTBa M pa3iavuus 4YEJIOBEKAa M JKUBOTHBIX.
CucremaTuecKoe MOJ0KEHUE YETOBEKA.

JBmxymue cuibl (GpakTopbl) aHTponoreHe3a. HacneacTBeHHass H3MEHUMBOCTh M €CTECTBEHHBIN
ot6op. OO1IecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYAa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaIUM U BETBHU DBOJIIOIIMHU YeJIOBEKA: aBCTpasonuTeku, UemoBek ymensrii, UemoBex
npsaMoxoaamui, Yenosek HeanaepraabCkuil, YenoBek pazymHblil. Haxonkum MCKOMaeMbIX OCTATKOB,



BpeMs CYIIECTBOBAHUS, 00JIaCTh pacpoCTpaHeHHUs, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHsI.

UYenoBeueckne packl. OCHOBHBIE OOJIBIIME pACHl: €BPOINEOHAHAs (eBpa3uiickas), HEerpo-
aBCTpaJIOUIHAS (3xBaTOpHAaNbHAs), MOHT'OJIOUAHAS (a3maTcKo-aMepHKaHCKas). UYeprtsl
MPUCIIOCOOJICHHOCTH MNPEACTABUTENICH YENOBEUYECKUX pac K YCIOBUSM CYIIECTBOBaHMA. EIWHCTBO
yenoBedeckux pac. Kputuka pacuzma.

JeMoHcTpanuu:

[Toptpetsr: @. Penu, JI. ITactep, A.U. Onapun, C. Mumiep, I'. FOpu, Y. apBuH.

Tabnuis! u cxembl: «Bo3HukHoBeHre COTHEUHOMN cHUCTeMbI», «Pa3BUTHE OpraHMuecKOro MUpay,
«PacTtutenbHas kinetka», «KuBotHas kinetka», «I[Ipokapuotnueckas kiietkay, «CoBpeMeHHas cucrema
OpPraHUYECKOro Mupa», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOEHMS YEIOBEKA U YEJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJIOTUYECKUX HAaXOJOK MPEAKOB COBPEMEHHOI'O YeJIOBEKay,
«/IpesHenmue moan», «peBHue moan», «llepBbsie COBpeMEHHBIE 0N, «HenoBeueckue pacsn.

Ob6opynoBanue: myssiku «lIpoucxoxaenne yenoBekay (00CThI aBCTPATONUTEKA, TUTEKAHTPOIIA,
HeaH/iepTaliblia, KPOMaHbOHIIA), CICKH MU U300pakeHNs KAMEHHBIX OpYIUi IepBOOBITHOTO YEJIOBEKA
(kamMHU-voOMmephl, pybOuna, ckpebna), reoxpoHoNoruueckas Tabnuma, Koekuus «Dopmbl
COXPAHHOCTH MCKONIAEMbIX )KUBOTHBIX U PACTCHUI».

JIaGopaTopHble U MPaKTUIECKHE PabOTHI:

[TpakTuueckass padora Ne 1. «/3ydeHHWE HMCKOMAEMBIX OCTATKOB PACTCHHUU W YKHBOTHBIX B
KOJUIEKLIASX».

OKckypeusi «OBOJIIOLMS OpraHUYEeCKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBINH WIN
KpaeBeIueCKHil My3eil).

26.7.3. Tema 3. Opranusmsl U OKpy»Karolas cpefa.

DKOJIOTHSl KaK HayKa. 3aJadd M pa3/elibl 3KOJIOTMU. MEeTOobl 3KOJIOrMYECKUX HCCIIEJOBAaHUN.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, Ha3eMHO-BO3/yIIHAs, MOYBEHHAs,
BHYTPHUOpPraHU3MEHHasl.

Oxonornueckue ¢dakrtopel. Kriaccudukamuss IKoOJOTHYECKHX  (DAKTOpOB: aOHMOTHUYECKHUE,
OMOTHYECKHE U aHTPONOreHHbIE. J{eficTBHE 3KOIOrnYecKuX (PAKTOPOB Ha OPraHU3MBI.

AOGuoTtndeckue (GakToOpbl: CBET, TeMIlepaTypa, BiIaXHOCTb. Doronepuonusm. [Ipucnocobnenus
OpPraHM3MOB K JIEHCTBUIO abnoTHYeCcKuX (hakTopoB. bronornueckrue puTMsl.

buotnueckue ¢daktopbl. Buasl 6MOTHYECKMX B3aWMOJAEUCTBUN: KOHKYPEHIUS, XHUIIHUYECTBO,
cumbuo3z u ero ¢opmel. [lapazuTusm, Koomepaius, MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaXJICOHMYECTBO). AMEHCanu3M, HeHTpanu3M. 3HaueHHe OHOTHYECKMX B3aUMOJEHCTBUU IUid
CYIIECTBOBAHMS OPTaHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKH NMOMYIsi. OCHOBHBIE MOKA3aTeNN MOMYJISLUN: YUCIECHHOCTb,
IJIOTHOCTD, POK/IAa€MOCTh, CMEPTHOCTb, IPUPOCT, MUrpanus. JIMHaMHUKa YUCIIEHHOCTH MOMYJISILIUY U €€
perynsauus.

JeMoHcTpanuu:

[Toptpetsi: A. 'ymbonpar, K.®. Pynse, O. I'ekkens.

Tabmumer u cxembl: kapta «[Ipupogubie 30HBI 3emim», «Cpeapl OOUTaHUS OPTAaHU3MOBY,
«Dotonepuoan3my, «llomymsmumy, «3aKOHOMEPHOCTH POCTa YHCIEHHOCTH MOMYJISIUN WH(Y30pUH-
Tydpenbkny, «[luieBbie nemnmy.

JlaGopaTopHbIe U PaKTUIECKHE PAOOTHI:

JlabopaTopHas pabora Ne 3. «Mopdosnorndaeckue 0COOEHHOCTH PACTEHHWW U3 Pa3HBIX MECT
oOUTaHHS.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.



[TpakTrueckas padota Ne 5. «IToacu€T MIOTHOCTH MOMYJISALMN pa3HBIX BUIOB PACTCHUI.

26.7.4. Tema 4. CooO1iecTBa U 3KOJIOTMYECKHE CUCTEMBI.

Coo0miecTBo opranu3MoB — OuorieHo3. CTpyKTyphl OMOIIEHO3a: BHJIOBAsi, MPOCTPAHCTBEHHAS,
Tpodudeckas (nuuieBas). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Okonorndyeckue cucreMbel (3kocuctembl). Ilonatme 00 »skocucremMe ©  OHOTrEOICHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBHI SKOCUCTEMbI: MPOAYIEHThl, KOHCYMEHTHI, peayleHTsl. KpyroBopor
BELIECTB U MOTOK SHEPruu B 3kocucreMe. Tpoduueckue (MUILIEBbIE) YPOBHU dKOcHcTeMbl. [lumeBsie
uenu u cetd. OCHOBHBIE MTOKA3aTeIN SKOCUCTEMBL: OHoMacca, MPOIyKIUs. DKOJIOTHUECKUe TUPAMUIBI:
MPOJYKIMK, YHCIECHHOCTH, Ouomacchl. (CBOHCTBA SKOCHUCTEM: YCTOWYMBOCTb, CAMOPETYJISALHUSA,
passurue. Cykueccus.

[IpuponHble  3KOCHUCTEMBI. ODKOCHCTEMBI O03€p M peK. OKOCHCTEMA XBOMHOIO WU
LIMPOKOJINCTBEHHOT O JIeca.

AHTpPOIIOT€HHBIE 3KOCHUCTEMBI. ATpPO3KOCUCTEMBI. YpOoskocucTeMbl. buonoruueckoe u
XO35IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCHCTEM.

buopasnooOpaszue kak QakTop ycroiunBocTH 3KocucTeM. CoxpaHeHHE OHOJIOrHYeCcKOro
pa3HooOpa3us Ha 3emiie.

Yuenne B.U. Bepnanackoro o 6uocdepe. I'panuiisl, coctaB u cTpykrypa ouocdepsl. Kupoe
BemecTBO U ero gynkmuu. OcobeHHOCTH OMOChephl Kak IIOO0ATBHOW YKOCUCTEMBI. J[nHaMu4eckoe
paBHOBecHE U 00paTHas CBs3b B Onocdepe.

KpyroBopoTsl BemiecTB 1 OMOT€OXMMHUYECKUE IIUKIIbI 2JIEMEHTOB (yriiepoja, a30Ta). 30HaIbHOCTb
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBO B Ouocdepe 3eminu. AHTPOIOTeHHbIE W3MeHeHuss B Ouochepe. ['mobanbHbIE
9KOJIOTMYECKHE TTPOOIIEMBI.

CocymiectBoBaHue Npupoasl U ueioBeuecTBa. CoxpaHeHHe OHOpa3zHOOOpaszus Kak OCHOBA
ycroitunBoct Onocheprl. OCHOBa pPAlMOHAIBHOTO YIPaBICHHsS MPUPOJHBIMU pECypcaMH H HX
UCroJib30BaHue. JlocTikeHus: OMOIOTHH U OXpaHa MPUPOIBI.

JeMoHcTpanmu:

[Moptpetsr: A.Jl. Tencnu, B.H. Cykaués, B.I. Bepnanckuii.

Tabmumer u cxemsl: «llumessle nenm», «buoreHo3: cocraB u cTpykTypay», «lIpuponnbie
coobmecTBay, «Llenu nuranus», «xonorndyeckas nupamuay, «buocdepa u yenosek», «Ixocucrema
IIMPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMa XBONHOro jeca», «bHoieHo3 BomoéMay, «ATpOLEHO3Y,
«I[TpumepHbIEe aHTPONOIreHHbIE BO3AEHCTBHS Ha NPUPOAY», «BakHeWIIMe MCTOUYHUKU 3arpsi3HEHHs
BO3/yXa U TPYHTOBBIX BO/1», «IlouBa — BaskHeIas coctaBnsmomas ouochepsd», «DakTopsl Aerpagalun
nouBy», «IlapHukoBbiii 3¢ddexr», «PakTopsl pPagMOaKTUBHOIO 3arpsi3HeHHs Ouocdepnl», «OOmas
CTpyKTypa Ouocdeps», «PacnpoctpaneHue xu3HU B Ouochepe», «O30HOBBIA 3KpaH Ouochepsi»,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot a3ora B IpUpoIe».

ObopynoBanue: Mojelb-anIuiuKanus «Tunuunble OHUOIEHO3bI», repOapuil «PacTUTenbHbIE
coobmecTBay, Koekuuu «buoreno3y», «Bpennreny BaKHEHIINX CEIbCKOXO3SHCTBEHHBIX KYIbTYpPY,
repbapuy M KOJUIEKLIMU PACTEHUH U KUBOTHBIX, IPUHAJUIEkKAIIME K Pa3HBIM HKOJIOTHYECKUM TpyIIIamMm
oxHoro Buza, Kpacnas kaura Poccuiickoit deaepannu, n300pakeHUs OXpaHsSEMbIX BHJIOB PaCTCHUH U
KUBOTHBIX.

26.8. IlnanupyemMsle pe3ynbTaThl OCBOCHMS MpPOrpamMMbl 1Mo Ouojoruu (6a30BbI ypOBEHB) Ha
YPOBHE CpeHEero o01mero oopa3oBaHus.

26.8.1. Cormacho ®I'OC COO ycraHaBiIMBalOTCS TpeOOBaHUS K pe3yibTaTaM OCBOEHUS
oOyyarolUMUCs MPOrpamMM CpeIHEero oO0mero o0pa3oBaHUS: JIMYHOCTHBIM, METANpPEJAMETHBIM U
MIPEIMETHBIM.



26.8.2. B cTpyKType JHMYHOCTHBIX PE3yJbTaTOB OCBOEHHUs mIpeamera «buosorus» BbIIEIEHBI
CIICAYIOIINE COCTABISIONINE: OCO3HAHNE 0OYUYAIOUIMMHUCS POCCUICKON TPayKAaHCKOM UACHTHYHOCTH —
FOTOBHOCTM K CaMOPa3BUTHIO, CAMOCTOSATENIBHOCTA M CAMOOIPEIECICHHUIO, HAJIUYUME MOTHBALMHU K
oOydeHnIo OWOJIOTHH, IEJICHANIPABIICHHOE Pa3BUTHE BHYTPCHHHUX YOEXKICHHI JTUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W UCTOPUYECKHUX TPAIUIUN Pa3BUTHS OMOIOTHYECKOTO 3HAHUWS, TOTOBHOCTh U
CHOCOOHOCTh OOYyYaroOUIMXCS PYKOBOJICTBOBATHCS B CBOEH JESATENBHOCTH ILIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMH, MPHUCYUIUMH CHCTeME OHOJIOTHYECKOro 00pa3oBaHus, HAIUYUE IKOJIOTUYECKOTO
MIPaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

26.8.3. JInuHOCTHBIE pe3ynbTaThl OCBOEHMS NpeaMera «buosorus» AOCTUraroTCs B €JUHCTBE
y4eOHOM M BOCIUTATEILHOW JIEATEIHPHOCTH B COOTBETCTBHH C TPAAUIMOHHBIMA POCCHHCKUMU
COLIMOKYJbTYPHBIMUA, HUCTOPUYECKUMHU M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMH B
oOIecTBe TpaBWJIaMU H HOPMaMHU TMOBEACHHUS M CIOCOOCTBYIOT TIPOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUS U CAMOPA3BUTHUS, Pa3BUTHUS BHYTPEHHEU MO3UIIUU TUYHOCTH, MATPUOTU3MA, YBAKECHHUS
K 3aKOHYy M IIpaBONOPAJIKY, YEJIOBEKY Tpyda W CTaplIeMy ITOKOJIEHHUIO, B3aMMHOIO YBaXKEHUS,
OepeXHOT0 OTHOMICHHUS K KYJIbTYPHOMY HACICAMIO U TPAJUIUSM MHOTOHAIMOHAIBLHOTO HAapoJa
Poccuiickoit ®denepaiuu, Npupoie U OKPYyKarollen cpese.

26.8.4. JIluuHOCTHBIE pe3yabTaThl OCBOCHHUS yUeOHOTO npeaMeTa «bruonorusy N0KHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaromuXcs PYKOBOJCTBOBAThCS CHOPMUPOBAHHON BHYTPECHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPHUEHTAIMil, IMO3UTUBHBIX BHYTPEHHUX YOEXKIACHUH,
COOTBETCTBYIOIIUX TPAJAUIUOHHBIM IICHHOCTSIM POCCHUKCKOTO OOIIECTBA, PAaCHIMpPEHUE JKU3HCHHOTO
ONbITa U ONbITA JEITEIBHOCTH B NPOLIECCE PEANM3ALMN OCHOBHBIX HAIPABICHUN BOCHUTATEIIBHOU
NEeSATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpak1aHCKOTO BOCIIMTAHUS:

c(OPMHUPOBAHHOCTH T'PAXAAHCKON MO3ULMU O0YYaromerocs Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHICKOTO 00IIECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKON JIEATEIHPHOCTH TPH CO3JaHUU YUE€OHBIX IPOEKTOB,
pelieHnu yu4eOHBIX 1 MTO3HABATENbHBIX 3a1a4, BHITTOJIHEHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEEATh COOCTBEHHYIO MO3HUIMIO 10 OTHOIIEHUIO K SIBJICHUSM COBPEMEHHOM
’KU3HU U O0BICHSTE €€;

YMEHHE YUYUTHIBAaTh B CBOUX JEHCTBUSX HEOOXOIMMOCTH KOHCTPYKTHBHOTO B3aUMOJICHCTBUS
TOJIEH ¢ pa3HbIMH YOCKICHUSIMH, KYIbTYPHBIMU IIEHHOCTSIMU M COI[HAIBHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMpOIECCE COBMECTHOTO  BBIMOJHEHUS  Y4EOHBIX,
MMO3HABATEJIbHBIX U UCCIEA0BATEIbCKUX 3a/1a4, YBAKUTEIbHOE OTHOILIEHHE K MHEHHUIO ONIIOHEHTOB MTPU
00CYX/ICHHH CTIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

FOTOBHOCTH K TYMAaHUTAPHON U BOJIOHTEPCKOW JIESITEIBHOCTH;

2) NaTpUOTHYECKOTO BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCHMCKON TPaXKTAHCKON WICHTUYHOCTH, TMAaTPUOTH3MA, YBAKECHHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH nepen PoauHOM, ropaocTu 3a CBOM Kpai, cBow Poauny,
CBOH SI3bIK U KYJBTYPY, IPOLUIOE U HACTOsIIIEe MHOTOHAIIMOHAIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOAHOMY HACIEIUI0 M MAMSITHUKAM MPUPOJbI, JOCTHKEHHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHUHCKHMX YUYEHBIX B CTAHOBJIEHHWE W Pa3BUTHE OHMOJIOTHH,
MMOHWMaHWE 3HAUYEHUsI OMOJIOTHH B MMO3HAHUH 3aKOHOB MIPHUPOJBI, B )KM3HU YEJIOBEKA U COBPEMEHHOTO
00IIIeCTBA;
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ero cynp0y;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO ITOBEICHHS;

CIIOCOOHOCTh OIIGHWBATh CUTYAllMI0O U MPHUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICH Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAyIIero;

OTBETCTBEHHOE OTHOLICHHE K CBOMM POJUTENSM, CO3/IaHHUI0O CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHSATHSI IEHHOCTEW CeMEHON ®U3HU B COOTBETCTBHUH C TPAIUIUsAIMU HapoaoB Poccuu;

4) 5CTETUYECKOTr0 BOCIIUTAHUS:

ACTETHYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs AICTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

IMOHUMAaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IMPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHUJAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KauecTBa
TBOPUYECKOH JINYHOCTH;

5) ¢hbU3UYECKOTO BOCITUTAHUS:

MOHMMAaHUE W peanu3allus 3I0pOBOro M Oe3omacHoro obpasa KH3HU (340pPOBOE MHTAHUE,
COOJIFOICHHE TUTHCHHYECKUX TPAaBWJI W HOPM, COATAHCHPOBAHHBIA PEXKHUM 3aHATHH W OTHBIXA,
peryisipHas (pU3MUECKass aKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3HUECKOMY U ICHXUYECKOMY 370POBBIO;

MMOHMMAHHUE [IEHHOCTH MPaBWJI MHIWBUIYaTbHOTO W KOJUICKTUBHOTO 0€30MacHOTr0 MOBEACHHS B
CUTYaIUSX, YTPOXKAIOUINX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAaHWE TIOCNEACTBUM M HENPHUITHE BPEIHBIX MPUBBIUEK (YHOTpPeOJIeHHUS alKoroJs,
HApPKOTHUKOB, KYPEHHUS);

6) TpyZAOBOTO BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W CONMAILHOW HAINpPaBICHHOCTH,
CIOCOOHOCTH HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIIEHO BBITTOJIHATH TAKYIO JICATEIILHOCTD;

WHTEpeC K pa3nudyHbiM cdepam MpodecCHOHATBHON AEATENHbHOCTH, YMEHHUE COBEpIIATh
OCO3HaHHBIN BRIOOp OynyIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO Ha IPOTSHKEHUH BCEH KHU3HU;

7) PKOJIOTUYECKOTO BOCIIUTAHUSI:

HKOJIOTHUECKH 11eIeCO00pa3HOe OTHOILIEHHE K MPUPOIe KaK MCTOYHUKY JKU3HH Ha 3emiie, OCHOBE
€€ CyIIECTBOBAHUS,

MTOBBIIICHUE YPOBHS 3KOJOTHICCKOU KYJIBTYPhI: MPUOOPETCHHE OIBITA TIAHUPOBAHUS ITOCTYITKOB
Y OIIEHKU UX BO3MOXHBIX TTOCJIEICTBUM JIJISl OKPYIKAIOIIEH CpPeIbl;

OCO3HaHUE TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHUS;

CIIOCOOHOCTH HCITOJIB30BAaTh MPHOOpETaeMble MPU M3ydeHUH OWOJIOTHW 3HAHUS M YMEHHUS TPH
pelieHnr TMpoOJieM, CBSI3aHHBIX C PAIMOHATBHBIM MPHPOAONOIB30BaHUEM (COONIOICHNE TPaBUII
MOBE/ICHUS B TPUPOJIC, HAMIPABICHHBIX Ha COXpaHEHHE PABHOBECHUS B IKOCHCTEMax, OXpaHy BHUJOB,
sKocHucTeM, orochepsl);

aKTUBHOE HETIPHUATHE ICHCTBHM, MPUHOCSIINX BpE] OKPYKAIOILIEH MPUPOIHON Cpele, YMEHHE
MIPOTHO3MPOBATh HEOJArONMPHUITHBIE KOJOTUYCCKUE TOCICACTBUS IMPESANPUHUMACMBIX JICUCTBUH |
MPeIOTBPAIATh HX;

HAJIMYUME PA3BUTOTO OKOJOTHYECKOTO MBIIUICHUS, OKOJOTHMYECKOH KYJIBbTYpHI, OIBITA
NEeSATETFHOCTH YKOJIOTHIECKON HANIPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCSI MU B TI0O3HABATEIILHOM,



KOMMYHHMKATHUBHOM U COLMATbHON MPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTHUYECKOU JESATENbHOCTH
9KOJIOTMUYECKOH HANpPaBIEHHOCTH;

8) LICHHOCTH HAY4YHOI'O IIO3HAHMUSL:

c(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAYK{ U OOIECTBEHHOM MPaKTHUKH, OCHOBAHHOTO Ha JUAJIOTE KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHNUE SA3bIKOBOM U YUTATEIBCKOM KyJIbTYpPbI KaK CPEJICTBA B3aUMOICHCTBHS MEXKIY
JIIOJIbMU U TTO3HAHUST MUPA;

MOHMUMaHue crenupuky OWOJIOTMM KaKk HayKd, Oco3HaHHE e€ poiu B (QOPMHUPOBAHUU
paMOHATBFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEIOCTHOTO MPECTaBICHHUS 00 OKpPYXKAIOIIeM MUpE
KaK O €IUHCTBE NPUPObI, YEIOBEKAa M OOLIECTBA, B MO3HAHUHM TNPHPOTHBIX 3aKOHOMEPHOCTEH M
peleHn: mpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJIs1 COBPEMEHHOM IIMBUIIM3AIMU: 00€CIICYeHUs] HOBOTO
YPOBHSL Pa3BUTHUSI MEAULIUHBI, CO3/IaHUSl TEPCIEKTHUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX pelaTh
pecypcHble IpoOIeMbl Pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOA U3 MI00ATBHBIX IKOJIOTUYECKUX
npobiieM U obecreueHus] Mepexojia K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHAIBLHOMY HCIOJIb30BAHUIO
MPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TIOJTYYEHHUH OHMOJOTMYECKMX 3HAHMKA B IENAX MOBBIEHHUS OOmIeH
KYJIBTYpBI, €CTECTBEHHO-HAYYHOW IPAMOTHOCTH KaK COCTaBHOM 4acTH (DyHKIIMOHAIBHOW TPaMOTHOCTH
oOyy4aromuxcs, GopMUPYEMOid TP U3YYCHUH OMOJIOTHH;

[TOHMMAaHUE CYIIIHOCTH METOJJ0B IO3HAHMU S, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, CHIOCOOHOCTh
UCIOJIb30BaTh TOJy4yaeMble 3HAHUS JUIS aHain3a M OOBSICHEHUS SBICHUN OKPYKAIOIIEro MUpa u
MIPOUCXOAIINX B HEM M3MEHEHUH, YMEHUE JIeJaTh 0OOCHOBAaHHBIC 3aKJIIOUEHHUS HAa OCHOBE HAay4HBIX
(haKTOB ¥ UMEIOIIUXCS aHHBIX C IIeJIbIO MOIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITETILHO HCIIOJIb30BaTh OMOJOTHYECKHE 3HAHUS JJIS peuieHus mpobiemM B
pEaNIbHBIX KU3HEHHBIX CUTYaIUX;

OCO3HAaHHE IIEHHOCTH HAay4yHOW JesTeIbHOCTH, TOTOBHOCTh OCYIIECTBJISATh IPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACSITEIbHOCTh MHIUBUYalbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaAHUIO, K AKTUBHOMY
MIOJIYYE€HHUIO HOBBIX 3HAaHUH MO OMOJIOTHH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH.

26.8.5. B mpouecce JOCTUKEHUS JUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS OOYYaIOLUIMMHUCS
nporpaMMbl 10 OHOJIOTMM Ha YPOBHE cpelHero obmero obOpa3oBaHMs Yy OOydarolIMXCs
COBEPILIEHCTBYETCS HIMOIMOHAIBHBIM HHTEIUIEKT, MPEAIOaraloui chopMIUpOBaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAOILEr0 CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAILHOE COCTOSIHUE, BUIETh
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHOU dMOIMOHAIBHON Cc(hephl, ObITh YBEPEHHBIM B ceO€;

CaMOpPETyJIMPOBaHMs, BKIIOYAIOIIETO0 CaMOKOHTPOJIb, YMEHHE MPUHHUMATh OTBETCTBEHHOCTH 3a
CBOE IMOBEJECHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOLMOHAIBHBIM H3MEHEHUSM U TpPOSIBIATH
rHOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHMBAILMH, BKIIOYAIOIIENH CTPEMIIEHUE K TIOCTHIKEHUIO LIETN U yCIIEXY, ONTUMU3M,
MHUIMATUBHOCTh, YMEHHUE JIECTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEN;

SMIIATUH, BKIIIOYAOIIEH CTOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSIHUE PYTUX, YIUTHIBATh
€ro MpH OCYIIECTBICHUU KOMMYHHUKAILIUHU, CIOCOOHOCTh K COYYBCTBHIO M COTIEPEKUBAHMIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh BBICTpaMBaTh OTHOLIEHUS C JPYTHUMH
JIFOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTbh KOH(IMKTHI.

26.8.6. MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHS yueOHOTo npeamera «buonmorusy BKIIOYAIOT:
3HaYUMBble  JUIsI  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIMXCS  MEXIUCHUIUIMHAPHBIC



(MexmpenMeTHbIe) oOLIeHAYyYHbIE MOHSTHS, OTPA’KAIOLIUE IEIOCTHOCTh HAyYHOM KapTHUHBI MHpa U
crenu(uKy METOIOB MMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (BEIIECTBO, SJHEPTHS, SIBJICHHE,
mporecc, CHcTeMa, HayyHbld (DakT, NPUHINI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
UCCIIeIOBaHKe, HAOI0ICHNEe, N3MEPEHNE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCATIbHBIC YUeOHbIE T1eHCTBUS
(mo3HaBaTenbHbIC, KOMMYHHKATHBHBIC, PETYJIATHUBHEBIE), oOecreunBaionye  GOpMUPOBAHUE
(GYHKIIMOHATBHOW TpPaMOTHOCTM M COLMAJIbHOW KOMIIETEHUMH OOYYaroIIUXcCs, CHOCOOHOCTh
0o0Oy4aroluXcsl HCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUILUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUA U
YHHUBEpCcaJbHbIe yueOHbIE AEUCTBUS B I03HABATEIHLHON U COLIMAIBHON MIPAKTHKE.

26.8.7. MeranpeaMeTHbIE PE3yJIbTaThl OCBOSHHUS MPOTrPaMMbl CPEIHETO OO0IIero oOpa3oBaHUS
JOJDKHBI OTPaKaTh:

26.8.7.1. OBnaneHue yHuBepcalbHbIMU Y4€OHBIMU [103HABATEIbHBIMU AEUCTBUSAMU:

1) 6a3oBBIC JIOTHYECKUE ACHCTBHS:

CaMOCTOSITENIFHO ~ (DOPMYIUpPOBaTh M AKTyaJU3UpOBaTh MpoOJieMy, paccMaTrpuBaTth &
BCECTOPOHHE;

UCIOJIb30BaTh MPH OCBOCHHM 3HAHUHM MNPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaln3a, CHUHTE3a,
CpaBHEHU, KJIacCU(pUKAIIUU, 0000IIEHNUS ), PACKPBIBATH CMBICI OMOJIOTHYSCKUX TOHITHH (BBIACIATH UX
XapaKTepHble MPU3HAKHU, YCTAHABIUBATH CBS3U C IPYTHUMHU MOHATHSIMH);

OTIPEICIIATH MENU JIEATSIBHOCTH, 3a7aBasi MapaMeTphbl U KPUTEPHH UX JOCTHIKCHUS, COOTHOCHUTH
PE3YIIbTAThI JEATSIILHOCTH C TTOCTABIICHHBIMH IEJISIMH;

MCIIOJIb30BaTh OMOJOTHYECKHE MTOHATHS IS OOBSICHEHUS (DAKTOB U SBIICHUM KUBOW TIPUPO/IBI;

CTPOUTH JIOTHYECKHUE PACCYXJICHUS (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 AHAJIOTHH), BBISBISITH
3aKOHOMEPHOCTH U TPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHPOBATH BHIBOJBI U
3aKJIIOYEHUS;

MPUMEHSITh CXEMHO-MOJICIbHBIE CpEACTBA JUIsl MPEACTaBICHHS CYIIECTBEHHBIX CBS3€H U
OTHOIICHUH B H3y4aeMbIX OHMOJOTMYECKHX OOBEKTaX, a Takke IPOTUBOPEUYUIl pPa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh TUIAH PEUICHHs MPOOJIEMBI C YYETOM aHaIM3a WMEIOMIUXCS MaTepHAJIbHBIX H
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEIIBHOCTH, OIICHUBATH COOTBETCTBHE PE3YJILTATOB IEJISIM, OIECHUBATH
PHICKH TTOCIIE/ICTBUH NI TETLHOCTH,

KOOPJIUHUPOBATh U  BBIMONHATE pabOTy B  YCIOBUSX pPEaTbHOr0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILIIEHUE MPU PEUICHUH KU3HEHHBIX TPOo0IeM;

2) 6a30BBIC UCCIIEIOBATENHCKHUE JCHCTBUS:

BJIQJIETh HABBIKAMH Y4eOHO-MCCIIEIOBATEIbCKOW W TIPOEKTHOH JEATENbHOCTH, HaBBIKAMHU
paspernieHus mpooieM, 001a1aTh CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIIBHOMY MOUCKY METOJIOB
pEIICHUS TPAKTUIECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHbBIX METOJIOB ITO3HAHUS;

WCTIOJNB30BaTh pa3IMYHbIE BUABI JESITEIHHOCTH TIO TOJYYEHHIO HOBOTO 3HAHHUS, €ro
WHTEPIPETAINH, TPEOOPa30BAHUIO U PUMEHEHHIO B YUEOHBIX CHTYAIIMSIX, B TOM YHCJIE MPU CO3AaHUN
y4eOHBIX M COITMAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAy4YHBIM THI MBIIIJICHNUS, BIaJAeTh HAYYHOW TEPMHUHOIIOTHUEH, KIIOUYEBBIMU
MOHATHSIMU U METOJIaMU;

CTaBUTh W (GOPMYIUPOBATh COOCTBEHHBIC 3aJaud B OOpa30BATEIBHOW NEATEIHHOCTH U
KU3HEHHBIX CHTYaIlHsIX;

BBISIBJISATH PUIMHHO-CIICJICTBCHHBIC CBSI3W W aKTyaJM3WPOBATh 3a7ady, BBIJIBUTATH THIIOTE3Y €&
pelIeHUs, HAaXOJIUTh apTyMEHTHI JJI JOKA3aTebCTBA CBOMX YTBEPXKICHHH, 3a/1aBaTh NMapameTphl U



KPUTEPHUH PELICHMUS;

aHAJM3UPOBATh MOJIyYCHHBIE B XOJ€ PELICHHS 3a/a4M pe3yJbTaThl, KPUTHUECKU OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHTYallUsM, OLEHHBATh IPUOOPETEHHBIN OMBIT;

OCYILIECTBIISTh IIEJICHANPABICHHBIA IOUCK IIEPEHOCa CPEeNCTB W CHOCOOOB JICHCTBHS B
IpoeCCUOHATILHYIO CPEeAY;

YMETb IIEpEHOCUTh 3HAHUS B [I03HABATEIbHYIO U MPAKTHUECKYIO0 00IaCTH )KU3HEESTEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEAMETHBIX 00IacTel;

BBIJIBUI'aTh HOBBIE MJIEH, ITpeJlaraTb OPUTHHAIbHbIE TOAX0/Ibl U PEIIEHUs, CTABUTh MPOOIEMBI U
3aJ1a4M, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS;

3) pabora ¢ uHpOopMaIUECi:

OPUEHTUPOBATHCS B PA3JIIMYHBIX UCTOYHUKAX WH(POPMALUHU (TEKCTEe Y4eOHOTro Mocoous, HaydHO-
MOMYJISIPHOM TuTepaType, OMOIOTUYECKHUX CIIOBAPSAX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX,
B MlHTEepHeTe), aHAIM3UPOBaTh MHPOPMALIMIO PA3IMUHBIX BUI0B U (HOPM MPEICTABICHUSI, KPUTUUIECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

(dbopMynMpoBaTh 3ampoChl M NPUMEHATh pa3IUYHble METOAbI INpU IOUCKE M O0TOOpe
Ouosiornyeckoil nupopmany, HeOOXOIMMOH /ISl BBIIOJIHEHUS YUeOHbIX 3a1a4;

npuoOpeTaTh  OMBIT  HWCIONB30BaHUS  HWH(POPMAIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHH,
COBEpIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUSI PA3JIMUHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENTLHO BEIOMPATh ONTUMAIIBHYIO (hOpMY MPECTaBICHHsI OMOJIOTHYECKON HHPOPMALIUU
(cxemsl, rpaduKy, TUAarpaMMBbl, TaOJIHIIBI, PUCYHKH U JAPYroe);

UCIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPE/ICTBA NP paboTe ¢ OMOI0rnYeckoi HHpOpMaIHeH:
IPUMEHATh XUMUYECKHE, (pru3nyeckre 1 MaTeMaTUUeCKUe 3HaKU U CUMBOJIbI, (OpMyIIbl, aO0peBUaTypy,
HOMEHKJIaTypy, UCIIOJIb30BaTh U IIPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH;

BJIaJIeTh HABBIKAMM PACIO3HABAaHUS U 3aIUUTHI MH(pOpMAMK, HHPOPMALMOHHOM Oe30macHOCTH
JIMYHOCTH.

26.8.7.2. OBnaseHne yHuBepCaIbHBIMU KOMMYHUKATUBHBIMH I€UCTBUSIMU:

1) oOienwue:

OCYILIECTBISATh KOMMYHHUKALIUU BO BcexX c(epax >KM3HM, aKTHBHO Y4YacTBOBATh B JIMAJIOTe WM
JUCKYCCHUU TIO CYIIECTBY 00CYXk/1aeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBaTh CY)KIEHUS
OTHOCHUTEJIbHO BBIMTOJHEHUS MpeAsIaraeMoi 3a/1auu, yUUThIBaTh HHTEPECHI U COTIIACOBAaHHOCTh MO3ULIUI
JPYTUX YYaCTHUKOB JMAJIOTa WK AUCKYCCUN);

pacrio3HaBaTh HeBepOaJlbHbIE CpEACTBA OOILICHMS, MOHMMATh 3HAUYEHHE COLMAIbHBIX 3HAKOB,
MPENOChIIOK BO3HUKHOBEHMSI KOH(DIUKTHBIX CHUTyallUd, yMeThb CMsSr4yaTb KOH(QUIMKTBI M BECTH
MIEPETOBOPHI;

BJIaJIETh PA3IMYHBIMU CcrOcOOaMM OOIIEHMS M B3aWMOJEWCTBUS, IOHUMATh HAMEPEHUS IPYTUX
JIOJIeH, IPOSBIIATH YBAXKHUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOM hopme popMynnpoBath
CBOM BO3paXKECHHUS;

Pa3BEPHYTO U JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

2) cOBMeCTHas JEATEIbHOCTD:

MIOHUMATh U UCIIOJIb30BaTh IPEUMYIIIECTBA KOMaH/IHOW U MHUBHU1yaJIbHON pabOThl IPU PELICHUN
Ouosiornyeckoil mpoOsieMbl, OOOCHOBBIBaTb HEOOXOAMMOCTb NPHUMEHEHHs TPYNIOBHIX (HopM
B3aMMOJICHCTBUS MPU pelIeHUH yueOHO 3a1a4u;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBUII C Y4€TOoM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH KaKJ10TO 4JieHa KOJUIEKTHBA;

MIPUHUMATD LIEJT COBMECTHOMN JIeATENbHOCTH, OPIraHU30BbIBATh U KOOPAWHUPOBAThH IEUCTBUS 110



e€ NOCTM)KEHHUIO: COCTaBJIATH IUIAH ACWCTBUI, paclpeneisaTh poiau ¢ y4€TOM MHEHHMH yYacTHHKOB,
00CYXKIaTh pe3yNIbTaThl COBMECTHOU paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KaXJOTO YYaCTHMKA KOMaHIbl B OOLIUI pe3yibTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajgaraTb HOBBIE IIPOEKTHI, OLIEHUBAaTh HUAEU C I[O3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBIIATh IO3UTUBHOE CTPATEIMYECKOE MOBEIEHHE B PA3JIUYHBIX CUTYalMsX, IPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

26.8.7.3. OBnageHue YHUBEPCATbHBIMU PETYJISITUBHBIMU ACHCTBUSIMH:

1) camoopranuzanus:

UCIOJIB30BaTh OMOJIOTMYECKHE 3HAHUS /TSl BBIABICHHUS MPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U
Y4eOHBIX CUTYalHsX;

BBIOMPAaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHMUN IEJIEBBIE W CMBICIOBBIE YCTAaHOBKM B CBOMX
JNEUCTBUAX M IIOCTYINKaX II0 OTHOIIEHUIO K J>KMBOH HpPUPOJE, CBOEMY 3/I0POBbI0 U 310POBBIO
OKpY’KaloIluX;

CaMOCTOSITENIHO OCYILIECTBIIATh [T03HABATENBHYIO J€SITEIbHOCTbD, BBIABIATH IPOOJIEMbI, CTABUTh
1 GOpMyIHPOBaTh COOCTBEHHBIE 33/1a4M B 00Pa30BaTEIbHON JAEATEIbHOCTH U )KU3HEHHbBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIIEHUs MpOoOJIeMbl C YYETOM HMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEIIIOYTCHUH;

JlaBaTh OLEHKY HOBBIM CUTYAaIUsIM;

paciupsaTh paMKHM y4eOHOTro NpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOW 3PYIUIMHM B Pa3HbIX 00JacTIX
3HaHUi, HOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJIbTYPHbII YPOBEHbD;

2) CaMOKOHTPOJIb:

JaBaTh OILIGHKY HOBBIM CHUTYyallMsiIM, BHOCUTb KOPPEKTHBBI B JE€SATEIILHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YNIbTATOB LIEJISM;

BJIa/IETh HABbIKAMU I03HABATENbHON pe(IeKCMH KaK OCO3HAHMS COBEPIIAEMBIX JIEHCTBUU U
MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUMU, UCHOJIb30BaTh MPUEMBI pediieKcuu ais
OLIEHKU CUTYalllH, BHIOOpA BEPHOT'O PELLICHMS;

OLICHMBATh PUCKU M CBOEBPEMEHHO IIPUHUMATD PELLIEHUS 10 UX CHUKEHMUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI IPYTHX IIPHU aHAIM3€E PE3YNIbTaTOB AEATEIbHOCTH;

3) npuHATHA ce0s U IPYTUX

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yNIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIINUOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBeKa.

26.8.8. IlpeamerHble pe3ynbTaThl ocBoeHus npopamMbl COO 1o 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crienupuueckue i yaeOHoro npeameta «brnonorusy Hay4dHble 3HaHUsI, YMEHUS U CTIOCOOBI
JIeUCTBUI 1O OCBOEHMIO, MHTEPIPETAlMM M MpeoOpa3oBaHUIO 3HAHUM, BHJBI JEATEIBLHOCTH I10
MOJyYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX y4eOHBIX CHUTYaIHsX, a TaKKe B
peaNIbHBIX KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX ¢ Ouosiorueid. B mporpamme npeameTHble pe3ynbTaThbl
MIpe/ICTaBJICHHBI 10 TOJjaM 00yUYeHHUSI.

26.8.9. IlpeameTHble pe3ynbTaThl OCBOeHMsI yueOHoro mnpeamera «buonorus» B 10 kiBcce
OTpaXXaroT:



C()OPMHUPOBAHHOCTh 3HAHUH O MeCT€ M POJM OUOJOTMM B CHUCTEME HAYYHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUN COBPEMEHHOH €CTECTBEHHO-HAYUYHOM KapTUHBI MUPA U HAYYHOTO
MHUPOBO33PEHUS, O BKJIAJE POCCHUUCKUX U 3apyOeKHbIX Y4YEHBIX-OMOJOrOB B pa3BUTHE OMOJIOTHH,
(YHKIMOHATBLHON TPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE pACKPBIBATh COJEpKAHUE OMOJOTMYECKMX TEPMHMHOB W TOHATHH: >KU3Hb, KIETKa,
opraHusM, Metradosm3M (OOMEH BEIIECTB W IPEBPAIICHHE SHEPIHH), TOMEOCTa3 (CaMOpPETyIIsIIus),
YPOBHEBas OpraHU3alys KHUBBIX CUCTEM, CAMOBOCIIPOM3BENCHHE (PENPOAYKIIMS), HACIEICTBEHHOCTD,
W3MEHYHBOCTb, POCT U Pa3BUTHE;

yYMEHUE H3Jlaratb OHOJIOTMYECKHE Teopuu (KJIETOYHas, XPOMOCOMHAas, MYyTal[lOHHas,
[EHTpaIbHAs JOrMa MOJIEKYIsIpHOW Ouonorun), 3akoHsl (I'. Mengens, T. Moprana, H.1. BapunoBa) u
yueHus: (0 IEHTpax MHOrooOpasusi M MPOHMCXOXKAEHHUS KyIbTypHbIX pacteHuii H.M. BaBuiosa),
OTIPEIENIATh TPAHUIIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

YMEHHUE BIIaJIETh METOJAMH HAYYHOT'O MO3HAHHS B OMOJIOTUH: HAOIIOACHNUE U ONMCAHHE >KUBBIX
cCHCTeM, IpOLECCOB W SBJICHUH, OpraHu3alus M IPOBEACHUE OMOJIIOTMYECKOTO H3KCIIEPHMEHTA,
BBIJIBUKEHHE TMIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXAY MCCIEeyeMbIMH BEJIMYMHAMU, OOBSCHEHHE
IIOJIyYEHHBIX PE3y/IbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATUH, TEOPUH M 3aKOHOB, YMEHHE JIeJIaTh
BBIBO/Ibl HA OCHOBAaHMHU MOJYYEHHBIX Pe3yJbTaTOB;

YMEHHE BBIACTATh CYIIECTBEHHBIC TPHU3HAKKA BHPYCOB, KJIETOK IPOKAPHOT M JYKApHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, OCOOCHHOCTH TIIPOLIECCOB: OOMEHA BEIIECTB U
MpeBpalieHusi PHEPTUM B KJIETKE, (POTOCHMHTE3a, IUIACTUYECKOrO M DJHEPreTHYecCKOro oOMeHa,
XEMOCHHTE3a, MHTO33, Mei03a, OIUIOAOTBOPEHHS, PAa3MHOXKCHUS, WHIWBUAYAJILHOTO pa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHUE IPUMEHSATh IOJIy4YeHHbIE 3HAHUSA JUI1 00bACHEHHs OMOJIOTMUECKUX ITPOLIECCOB U SIBJICHUH,
IUIsL IPUHATHUS IPAKTUYECKUX PEIeHUH B MOBCEAHEBHOM )XKMU3HHU C 1IeJIbI0 o0ecreyeHns 0e30MacHOCTH
CBOETO 3JI0POBbsSI M 370POBbSl OKPYXKAIOIIMX JIIOJEH, COOII0ACHUS HOPM TPaMOTHOIO HOBEJICHMS B
OKpy’Karollell MpUPOJHOW cpeae, IMOHMMaHUE HEOOXOAWMOCTH HCHOJIb30BAHUSA JIOCTHUIKEHUH
COBPEMEHHOW OMOJIOTUN M OMOTEXHOJOTHH Il PAlMOHAIBHOTO MPHPOIOTIONIE30BAHMS,

YMEHHUE peliaTh dJIeMEHTapHbIe TeHETUYECKHE 3a7adyil Ha MOHO- M JUTHOPHUIHOE CKPEUIMBAaHNE,
CIIETIJICHHOE HACJIEZIOBAaHUE, COCTABISTh CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHMS JUIS TPEICKa3aHUs
HaCJIeIOBaHMsI TPH3HAKOB y OPTaHN3MOB;

YMEHHE BBINOJHATH J1a00OpaTOpHBIE U MPaKTUYECKHe paboThl, COOMI0OaTh MpaBuiia npu padorte ¢
y4eOHBIM U JIAOOPAaTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHYECKH OLIEHUBaTh W HHTEPHPETHPOBaTh HH(GOPMAIMIO OHOJOTHYECKOTO
COJIep KaHusl, BKIIOYAOLIYIO [ICEBAOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBAa MAaCCOBOI
nHpOpMAaINY, HAYYHO-TIONYJISIPHBIE MaTEePUabl), STHYECKHE aCTIEKThl COBPEMEHHBIX MCCIIEIOBAaHUN B
OMO0JIOTHH, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIC M YCTHBIE COOOIIEHHUs, 0000111ast OMOIOTHYECKYIO
WHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPaMOTHO HCIIOIH30BATh TIOHATHIHBIN anmapar OMOJIOTHH.

26.8.10. [IpenmeTHble pe3ynbTaTbl OCBOEHUs yueOHoro mpenmera «buomorusi» B 11 kiacce
OTpaXKaroT:

c(OPMHPOBAHHOCTh 3HAHUH O MeCT€ M pPOJM OUOJOTMM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYUYHOM KapTHHBI MUPA U HAYYHOTO
MHPOBO33PEHHUS, O BKJIaJl€ POCCHUICKUX M 3apyOexHBIX Y4YEHBIX-OMOJIOrOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATFHON TPAMOTHOCTH YeJIOBEKA ISl PEIICHNUs )KU3HEHHBIX 3a]1a4;

YMEHHE DPAaCKpBIBATH COJCPKAaHHE OWOIIOTUYECKUX TEPMHHOB W TIOHSITHUN: BHJ, TOMYJISIHS,
reHO(OH/I, ABOJIOIMS, ABMXKYIIAE CHUIIBI ((HaKTOPBI) SBOJIIONHH, MPUCIOCOOICHHOCTh OPTaHU3MOB,



BUJI000pa30BaHue, dKOJOruueckue (akTopbl, IKOCHUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PEIyLICHTHI,
[[ENU MMUTAHUS, YKOJIOTUYeCKas miupaMua, OMoreoneHos, obuocdepa;

yMEHHUE M3JlaraTh OMOJOTHYECKUe TeopHH (IBomonnonHas Teopus Y. JlapBuHa, CHHTETHUECKAs
TEOpHsl HBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsimieBoro cxoactsa K.M. bapa, yepenoBanus
TJIABHBIX HarnpaBieHui u myteid spororuu A.H. CeepioBa, yuenus o 6uochepe B.I. Bepuanackoro),
OTIpEeICIISATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yYMEHHE BIIaIeTh METOJIaMU HAYYHOT'O MO3HAHMs B OMOJIOTUU: HAOIIOACHUE U OMUCAHHE KUBBIX
CUCTEM, IpPOLIECCOB W SABIICHUH, OpraHu3alus M NpoBeAcHHE OHOJIOTMYECKOTO HKCIEPUMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBISABICHUE 3aBUCUMOCTH MEX]y HCCIEAYEMbIMH BEJIMYUHAMH, OObSICHEHUE
MOJTyYEHHBIX PE3y/IbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATUH, TEOPUH M 3aKOHOB, YMEHHE JIEJIaTh
BBIBOJIbl HA OCHOBaHHMHU MOJYYECHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICNATh CYIIECTBEHHbIE NPU3HAKKA CTPOCHHUS OHOJIOTHYECKUX OOBEKTOB: BHUJIOB,
MOMYJISIUH, MTPOAYIIEHTOB, KOHCYMEHTOB, PEAYLICHTOB, OMOTCOIIEHO30B M YKOCHCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACJEJICTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa,  BHA000pa3oBaHMUs,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JCUCTBUS JKOJOTHYECKMX (PAKTOPOB HA OpPraHU3MBI, MepeHoca
BEUIECTB U IOTOKA PHEPrMM B JKOCHCTEMaX, AHTPOIOICHHBIX H3MEHEHHIl B 3KOCHCTEMaxX CBOEU
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUECKUX IIUKIOB B Onocdepe;

YMEHHUE TPUMEHSTh OTYYCHHBIC 3HAHUS I 00 bICHEHHUS OMOJIOTHYECKUX MPOLIECCOB U SBJICHHIA,
IUISL IPUHATHUS IPAKTHYECKUX PEIICHUH B TOBCEAHEBHOM )KHU3HHU C IETbI0 oOecriedeHns 0e30macHOCTH
CBOETO 3JI0OPOBBSI M 3I0POBBSI OKPYXKAIOMIMX JIIOJCH, COOJIOACHUS HOPM TPAMOTHOTO IOBEICHHS B
OKpY’KaloIllled TMPUPOJHON cpelne, MNOHUMAHUE HEOOXOAMMOCTH HCIOJIB30BAHUS JTOCTHKCHHUI
COBPEMEHHOM OMOJIOTHH JAJISl PallMOHAIIBHOTO MPUPOIOIIOIb30BAHMUS;

YMEHHE pelliaTh dJIEMEHTapHbIe OMOIOTUYECKUE 3a1a4H, COCTABIISITh CXEMBbI IIEPEHOCA BEIIECTB U
SHEPTUH B dKocHcTeMax (I[enH MUTaHus);

YMEHHE BBIMIOJIHATD JIA0OpaTOPHBIE U MpaKTUYECKUue padoThl, COOMIOAATh MpaBuia Ipu padbore ¢
y4eOHBIM U JIabopaTOpHBIM 000pyAOBaHUEM;

YMEHHE KPHUTHYECKH OIICHWBAaTh W HHTEPIPETUPOBATh HHEGOPMAIHMIO OHOJOTHYECKOTO
COoZIep KaHusl, BKIFOYAIONIYIO IICEBIOHAYYHbIC 3HAHUS U3 Pa3IIMUYHBIX HCTOYHUKOB (CPECTBA MAaCCOBOM
nH(pOpMallMK, Hay4YHO-TOMYJSPHbIE MaTepuaibl), paccMaTpuBaTh TIJI00AJbHBIE HSKOJIOIMYECKUE
po0GJIEMbI COBPEMEHHOCTH, OPMHUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOILEHHs, 000011ast GMOIOrHYECKYIO
MHGOPMAIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HUCIOJIb30BATh MOHATUHHBIN anmnapar OMOJI0Truu.

TEMATHYECKOE INTAHUPOBAHMUE 110 BUOJIOT'NA

10 KJIACC
Ne Tema ypoxka KomnuecTtBo vacos ‘ [Hara DneKTpoHHBIE U(POBHIE
n/m Beero|[Kontponbhsie|[IpaxTuueckue|| 13YIEHHA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI

1 |/[[bronorus B 1 0 0 04.09.2023||[[ bubmuoTexa [JOK

cUcTeMe HayK]] https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a]]

2 |[[[MeToapl TO3HAHUS 1 0 0.5 11.09.2023||[[bubmuroTreka [JOK

YKUBOU IIPUPOJBL.
[IpakTrnueckas
pabota Ne 1
«Hcnonp3oBanue
pa3IMYHbBIX METOJIOB

https://m.edsoo.ru/863e6122]]




No Tema ypoka KomnuectBo yacoB ‘ Hara DneKTpOHHBIC IU(PPOBHIE
n/m Beerol|[Konrposbusie|[Ipaktuueckuel| H3YICHHS o0Opa3oBaTenbHbIE PECYPCHI
paboThI paboThI
IPY U3YICHHUH
OHOJOTHYECKHUX
00BEKTOBY]|
3 |[[[buonoruueckue 1 0.5 0 18.09.2023||[[bubaunoreka LJOK
CUCTEMBI, IPOIIECCHI https://m.edsoo.ru/863e6564]]
U UX U3y4YeHHeE] ]
4 |[[Xumuueckuit 1 0 0 25.09.2023||[[bubnuotexa LIOK
cocraB KjeTkH. Boja https://m.edsoo.ru/863e674¢]]
Y MHHEpaJIbHbIE
conu]]
5 |/[[benku. CocTaB u 1 0 0 02.10.2023||[[bubauoTeka IIOK
cTpoeHue 0enKoB]] https://m.edsoo.ru/863e6b72]]
6 |[[DPepmenTHI — 1 0 0.5 09.10.2023||[[bubauoTeka LIOK
OMOJIOTHYECKHUE https://m.edsoo.ru/863e6b72]]
KaTaanu3aTophl.
JlaGopaTopHas
pabota Ne 1
«3yuenue
KaTaJIuTUYECKON
AKTUBHOCTH
¢bepmeHTOB (Ha
MPUMEPE aMHJIa3bI
WJTU KaTajiasbl)»]]
7 |[[YrneBomsl. 1 0 0 16.10.2023||[[bubmuoTreka [JOK
JIunu el ]| https://m.edsoo.ru/863e68701]]
8 |[[[HyknenHoBbie 1 0 0 23.10.2023|[[bubnumoTreka IIOK
kucioTel. ATD]] https://m.edsoo.ru/863e6d5c]]
9 |[[[Actopust u meTonpl || 1 0 0 06.11.2023||[[bubauoTeka IIOK
W3Yy4YEHUs KIIETKH. https://m.edsoo.ru/863e6e88]]
Knerounas Teopus|]
10 |[[[KneTka kak 1 0 0 13.11.2023||[[]]
IIEIOCTHAS JKUBASI
cucrema] |
11 ([[[Ctpoenue 1 0 0.5 20.11.2023|[[bubaunoreka IIOK
9YKapHUOTHIECKOM https://m.edsoo.ru/863e61f0
KJIETKH. https://m.edsoo.ru/863e716c¢]]
JlaGoparopHas
pabota Ne 2
«3yueHne
CTPOCHHS KIETOK
pacTeHui,

KUBOTHBIX, TPHOOB U
OaxTepuii o
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpernaparax u




No Tema ypoka ‘ KomnuectBo yacoB ‘ Hara DneKTpOHHBIC IU(PPOBHIE

n/m Beerol|[Konrposbusie|[Ipaktuueckuel| H3YICHHS o0Opa3oBaTenbHbIE PECYPCHI

paboThI paboThI

| ‘I/IX onucaHue»| | H H H H H

12 |[[[OOmeH BemiecTB 1 0 0 27.11.2023||[[bubnuotexa LIOK
WM MeTaboIu3M]| | https://m.edsoo.ru/863e766c]]

13 |[[[®oTocunTES3. 1 0 0 04.12.2023||[[BubanoTexa [IOK
XemocuHTe3]] https://m.edsoo.ru/863e7c98]]

14 |[[[DHepreTnueckuit 1 0 0 11.12.2023||[[bubaunoreka LHOK
oOMeH]| https://m.edsoo.ru/863e7aae]]

15 |[[[brocunTe3 Oenka. 1 0 0 18.12.2023||[[bubaunoreka LIOK
Peaknus https://m.edsoo.ru/863e7dc4]]
MaTPUYHOTO
cuHTe3a] |

16 (|[[Tparcnsus — 1 0 0 25.12.2023||[[bubauoreka IIOK
OouocuHTE3 OeKal]] https://m.edsoo.ru/863e796¢]]

17 || [[P’Ku3HeHHBIH 1TUKIT 1 0 0.5 09.01.2024||[[bubnuotexa [IOK
kietku. Jlenenue https://m.edsoo.ru/863e796¢]]
KJIETKU. MUTO3.

JIaGoparopHas
pabora Ne 3
«Habmnronenue
MUTO3a B KJIETKaX
KOHYHKA KOpEIIKa
JIyKa Ha TOTOBBIX
MUKpoIpernaparax»||

18 || [[Meii03]] 1 0 0 16.01.2024||[[Bubanoreka [JOK

https://m.edsoo.ru/863e75401]]

19 || [[O6pa3oBanue u 1 0 0.5 23.01.2024|[[bubnuoreka IIOK
pa3BUTHE NOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK. https://m.edsoo.ru/863e831¢]]
Ono/10TBOpEHHE.

JlaGoparopHas
pabota Ne 4
«M3yuenue
CTPOEHHUS TOJOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpernaparax»|]

20 ||[[[®opmBbI 1 0 0 30.01.2024||[[ bubaunoTeka [JOK
Pa3MHOKECHHUS https://m.edsoo.ru/863e7f4a]]
OpraHu3MoB|]

21 ||[[[ManuBuayanpHOE 1 0 0 07.02.2024||[[bubmmoTeka [IOK
pa3BUTHE https://m.edsoo.ru/863e81b6]]
OpraHu3MoB|]

22 |[[HexmeTounsie 1 0 0 14.02.2024|[[bubmuoTreka [JOK
(hOpMBI KU3HH — https://m.edsoo.ru/863e8436]]
BUpPYCHI ||

23 ||[[TeneTnka — Hayka || 1 0 0 21.02.2024|/[[bubnuoreka IIOK




Ne
/o

Tema ypoka

KomnuectBo

qacoB

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

Jara
U3y4YeHUs

DneKTpOHHBIC IU(PPOBHIE
o0pa3oBaTeNbHbIC PECYPChHI

0 HaCJIEJICTBEHHOCTU
Y U3MEHYMBOCTH ||

https://m.edsoo.ru/863e8612]]

24

[[3akoHOMEpHOCTH
HacCJIeI0BaHUs
MIPU3HAKOB.
MonorubpuaHoe
CKpenruBanue]|

28.02.2024

[[BubmmoTteka LIOK
https://m.edsoo.ru/863e8878]]

25

[[AurubpuaHoe
CKpelIrBaHue. 3aKOH
HE3aBHCHMOTO
HaCJICIOBaHHS
MIPU3HAKOB] |

07.03.2024

[[BubmmoTteka LIOK
https://m.edsoo.ru/863e89a4]]

26

[[CueriennOE
HACJIeJOBaHHE
MIPHU3HAKOB.
JlaGopaTopHas
pabota Ne 5
«3yuenue
pe3yJIbTaTOB
MOHOTHOPUAHOTO U
TUTHOPHUTHOTO
CKpEIIUBAHUS Y
O30 UIIBI HA
TOTOBBIX
MUKpoIpernaparax»||

0.5

14.03.2024

[[Bubmmoteka LIOK
https://m.edsoo.ru/863e8c60]]

27

[[TeneTuka mona.
Hacnenosanue
MIPU3HAKOB,
CLICTIJICHHBIX C
mojiom] |

28.03.2024

[[BuGmmoTteka [IOK
https://m.edsoo.ru/863e8c60]]

28

[[U3MeHYNBOCT®D.
Henacnencreennas
U3MEHUYUBOCTb.
JlaGoparopHas
pabota Ne 6.
N3yuenne
MOJIU(UKAITTOHHON
M3MEHUYUBOCTH,
IIOCTPOECHHE
BapHAaIIOHHOTO psAJa
Y BapUaALlMOHHOMN
KpHUBOI»]]

0.5

04.04.2024

[[bubmuoTeka [IOK
https://m.edsoo.ru/863e8efe]]

29

[[HacnencTBenHas
M3MEHYHUBOCTb.
JlaGoparopHas
pabota Ne 7.

«AHaJIN3 MyTalMi y

0.5

11.04.2024

[[PubmuoTexa [JOK
https://m.edsoo.ru/863e8efe]]




«CpaBHCHI/Ie BUJ0B

10

No Tema ypoka KomnuectBo yacoB ‘ Hara DneKTpOHHBIC IU(PPOBHIE
n/m Beerol|[Konrposbusie|[Ipaktuueckuel| H3YICHHS o0Opa3oBaTenbHbIE PECYPCHI
paboThI paboThI
po30¢duiIsl Ha
TOTOBBIX
MUKpoIpenaparax»|]
30 |[[[TeneTuka uenoBeka|| 1 0 0 18.04.2024||[[bubaunoreka LJOK
1] https://m.edsoo.ru/863e8d78]]
31 |[[[Pe3epBHBIii ypOK. 1 0.5 0 25.04.2024(([[]]
O60061eHue o Teme
«HacnencTBeHHOCTh
Y U3MEHYUBOCTh
OpraHu3MOBY»| |
32 ||[[Cenexuus kak 1 0 0 16.05.2024|/[[Bubmuoreka ITOK
Hayka u npotecc |] https://m.edsoo.ru/863e92141]]
33 |[[MeTonb! n 1 0 0 23.05.2024|[[bubanorexa LIOK
JTOCTHKCHHS https://m.edsoo.ru/863e92141]]
CEJICKLIUN PAaCTECHUM
Y )KUBOTHBIX] |
34 |[[[buoTexHOIOTHS 1 0 0 30.05.2024||[[bubnuoTexa [IOK
Kak OTpacib https://m.edsoo.ru/863e9336]]
MPOU3BOJCTBA ||
|I[06aBI/ITL CTPOKY
OBILEE 34 1 4
KOJIMYECTBO
YACOB I1O0
[TPOTPAMME
11 KJIACC
Ne Tema ypoka KomnuecTtBo vacos ‘ [Hara DneKTpoHHBIE U(POBHIE
n/m Beero|[Kontpomsasre|[Ipaktiyeckue|| H3YICHHA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
1 ([[OBomonus u 1 0 0 04.09.2023||[[BubaroTeka IIOK
METO/bI €€ https://m.edsoo.ru/863ea20e]]
n3y4yeHus||
2 ||[[UcTopus pa3BUTHS 1 0 0 11.09.2023||[[bubmuoTeka [JOK
MIpe/iCTaBICHHH 00 https://m.edsoo.ru/863e95701]]
3BOJTIOIUH ||
3 |[[[MukposBomotms]] || 1 0 0 18.09.2023||[[bubmuoTreka [JOK
https://m.edsoo.ru/863e9cle]]
4 |[[TIomymsust KaKk 1 0 0.5 25.09.2023|[[bubaunoreka IIOK
JJIeMEHTapHas https://m.edso0.ru/863e99¢6]]
¢IMHUIIA BUJA U
HBOJTIOIUH.
JIaGoparopHas
pabota No 1




Ne
/o

Tema ypoka

KomnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

Jara
H3y4YEHUS

DneKTpOHHBIC IU(PPOBHIE
o0pa3oBaTeNbHbIC PECYPChHI

Mopdonoruueckomy
KpUTEPHUION] |

[[ABrKyIIH€ CUITBI
(2;1eMeHTapHbIe
(baxTopsl)
3BOJIIOIUH] |

02.10.2023

[[BubmmoTteka LIOK
https://m.edsoo.ru/863e9da4]]

[[EcTecTBEeHHBII
oTOOp U €ro

hopmbi]]

09.10.2023

[[PubmuoTexa [JOK
https://m.edsoo.ru/863e9ed0]]

[[Pe3ynbTaThl
9BOJIIOLIMHU:
MPUCTIOCOOJICHHOCTh
OpPraHU3MOB U
BUJI000pa30BaHuUE.
JIaGoparopHas
pabota Ne 2
«Onucanue
MPUCTIOCOOTIEHHOCTH
opranusma u e€
OTHOCHUTEILHOTO
xapakrepay||

0.5

16.10.2023

[[PubmuoTexa [JOK
https://m.edsoo.ru/863e9fde]]

[[HanmpaBnenus u

yTH
MaKpO3BOJTIOIHUH |

23.10.2023

[[bubmuoteka [IOK
https://m.edsoo.ru/863e9cle]]

[[HeoOpatumocTh
3BOJTIOIUH ||

06.11.2023

[[1]

10

[[UcTopust sxu3HU Ha
3emiie 1 METOJbI €€
n3y4yeHus||

13.11.2023

[[1]

11

[[TumoTe3s
MIPOUCXOXKACHUS
KWU3HU Ha 3emiie]]

20.11.2023

[[BubmmoTteka [IOK
https://m.edsoo.ru/863ea5a6]]

12

[[Pa3BUTHE KUZHU
Ha 3eMJIe 10 3paM U
nepuoaam||

27.11.2023

[[bubmuoTeka [IOK
https://m.edsoo.ru/863eabbe]]

13

[[OcHOBHBIE ATaITbI
3BOJIIOLIMH
pPacTUTENBHOTO U
KUBOTHOT'O MUDA.
IIpaxTrueckas
pabota No 1
«M3yuenue
HCKOMAeMbIX
OCTAaTKOB PacTeHUI
1 KUBOTHBIX B
KOJUIEKLUAX» ] |

0.5

07.12.2023

[[bubmuoTeka [IOK
https://m.edsoo.ru/863ea8bc]]




Ne
/o

Tema ypoka

KomnuectBo yacos

Bcero

KonTposibHbie

paboThI

[IpakTnueckue

paboThI

Jara
H3y4YEHUS

DneKTpOHHBIC IU(PPOBHIE
o0pa3oBaTeNbHbIC PECYPChHI

14

[[CoBpemennas
cucTemMa
OpPraHUYECKOTO
Mupa] ]

0

0

14.12.2023

[[BubmmoTteka LIOK
https://m.edsoo.ru/863ea48¢]]

15

[[2BomromMs
YeloBeKa
(aaTpomorenes)|]

21.12.2023

[[bubnuoTexa HJOK
https://m.edsoo.ru/863eac2c]]

16

[[ABrKyIIH€ CUITBI

(dbakTopsI)
aHTpororeHesal |

28.12.2023

[[Bubmmoteka LIOK
https://m.edsoo.ru/863ead44]]

17

[[OcHOBHBIE cTaTUN
3BOJIIOLIMH
yenoBekal |

09.01.2024

[[1]

18

[[YemoBeueckue
pachl U IPUPOTHBIC
ajanTanuu
yesoBekal |

16.01.2024

[[BubmmoTteka LIOK
https://m.edsoo.ru/863eaeca2]]

19

[[Pe3epBHBIi1 ypoOK.
O06001IeHE 11O TEME
«Bo3HuKHOBEHNE U
pa3BUTHE )KU3HU Ha
3emiien]]

0.5

23.01.2024

[[1]

20

[[Dxomorus kak
Hayka]]

30.01.2024

[[1]

21

[[Cpenbl oOuTanus u
IKOJIOTHYECKUE

¢baxTopsl]]

07.02.2024

[[bubmuoTeka [IOK
https://m.edsoo.ru/863eafec]]

22

[[AGuoTHueckue
(bakTophl.
JlabopaTopHas
pabota No 3.
«Mopdonoruyeckue
0COOEHHOCTH
pacTeHUl U3 pa3HbIX
MECT OOUTaHHUSI.
JlabopaTopHas
pabota Ne 4.
«Bnugnaue ceera Ha
POCT U pa3BUTHE
YEPEHKOB KoJeycay|]

0.5

14.02.2024

[[BubmuoTexa [JOK
https://m.edsoo.ru/863eb10e]]

23

[[BroTnueckue
¢baxTopsl]]

21.02.2024

[[PubmuoTexa [JOK
https://m.edsoo.ru/863eb348]]

24

[[Dxomoruyeckue
XapaKTePUCTUKH
TIOTYJISIIIAH.

0.5

28.02.2024

[[1]




Ne
/o

Tema ypoka

KomnuectBo yacos

Bcero

KonTposibHbie

paboThI

[IpakTnueckue

paboThI

Jara
H3y4YEHUS

DneKTpOHHBIC IU(PPOBHIE
o0pa3oBaTeNbHbIC PECYPChHI

[IpakTnueckas
pabota Ne 2
«ITopcuér
IJIOTHOCTHU
MONYJIALIMM pa3sHbIX
BUJIOB PaCTEHUI»] |

25

[[CoobmiecTBa
OpPraHUu3MOB —
OunoreHo3]|

07.03.2024

[[BubmmoTteka LIOK
https://m.edsoo.ru/863eb46a]]

26

[[Dxomoruueckue
CHUCTEMBI
(3xocucremsl)]]

14.03.2024

[[BubmmoTteka LIOK
https://m.edsoo.ru/863eb46a]]

27

[[OcHOBHBIE
MMOKAa3aTeNu
9KOCHUCTEMEL.
DKOJIOTHYECKHE
MMUPAMU/IBI.
CsoiicTBa
DOKOCHCTEM.
Cyxkueccus]]

28.03.2024

[[Bubmmoteka LIOK
https://m.edsoo.ru/863eb5fa]]

28

[[[TpuponHbie
3KOCHUCTEMBI | |

07.04.2024

[[1]

29

[[AHTpOTIOreHHbIE
9KOCHUCTEMBI ||

14.04.2024

[[]]

30

[[Buochepa —
riodanbpHas
sKocucTeMa 3eMin | ]

21.04.2024

[[BubmuoTexa [JOK
https://m.edsoo.ru/863ebb5e]]

31

[[3akoHOMEpHOCTH
CYILIECTBOBAHHUS
ouocdepsi]]

28.04.2024

[[BubmmoTteka [IOK
https://m.edsoo.ru/863ebd16]]

32

[[YemoBeuecTBO B
ouocdepe 3emnn|]

16.05.2024

[[1]

33

[[CocymiecTBOBaHuE
MIPUPOJIBI U
yesoBedecTBal ]

23.05.2024

[[BubmuoTexa [JOK
https://m.edsoo.ru/863ebale]]

34

[[Pe3epBHBIi1 ypoOK.
O000111IeHNE TEMBI
«CoobmrecTBa u
9KOJIOTHYCCKHE
CUCTEMBI»] |

0.5

30.05.2024

[[1]

|I[06aBI/ITL CTPOKY

OBILIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34

2.5




26.9. B denepadbHBIX W PErHOHAIBHBIX TMPOLEAYypax OIEHKH KadecTBa OOpa30BaHUs
UCIOJNIL3YETCs TepeueHb (KoAupUKaTop) paclpeesieHHbIX MO KJIaccaM IMPOBEPSEMBIX TPEOOBaHUN K
pe3yabTaTaM OCBOEHHSI OCHOBHOH 00pa3oBaTeibHON MpOrpaMMbl CpeAaHero oOmiero o0pa3oBaHUS H
3JIEMEHTOB COJEpPKaHUS 110 OMOJIOTUH.

Tabnuua 16
[TpoBepsieMbie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OCHOBHOM
obOpazoBarenbHOl porpammsl (10 kimacc)
Kon [TpoBepsiembIe TpeIMETHBIC PE3yIbTAThl OCBOCHUS OCHOBHON 00pa30BaTeIbHOM
MIPOBEPSIEMOTO MIPOrpaMMEBI CPEHETO 0011Iero 00pa3oBaHuUs
pe3yabTara
1 CdopMupoBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHUH B CHCTEME HAYYHOTO 3HAHUS

€CTeCTBEHHBIX HAyK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa U HAYYHOTO MUPOBO33PEHUS; O BKJIAJE POCCUMCKUX U 3apyOEKHbIX
YUEHBIX-OMOJIOrOB B pa3BUTHE OHMONOTHMH; (QYHKIMOHAIBHOM I'PaMOTHOCTH
4eJI0OBEKA JJIS PELIEHUS )KU3HEHHBIX 3a/1a4

2 YMeHHe pacKkpbiBaTh COJIEP)KAaHUE OMOJIOTMUYECKUX TEPMHUHOB M TOHSTHH: KU3Hb,
KJIETKa, OpraHu3M; MeTa0oiau3M (OOMEH BEIIeCTB M MpeBpallleHue SHEPruu),
romMeoctas (caMmoperyislus), YpOBHEBas OpraHU3alMs JKUBBIX  CHUCTEM,
CaMOBOCITPOU3BeIeHUE (PETIPOIYKIIHS), HACIEeICTBEHHOCTh, U3MEHUUBOCTD, POCT U
pa3BUTHE

3 YMeHue u3naraTth  OWOJIOTHYECKHME Teopud  (KJIETOYHas, XPOMOCOMHas,
myTtannoHHas), 3akoubl (I'. Mennens, T. Moprana, H.I1. BaBunosa) u yuenus (o
HEHTPax MHOTOOOPAa3Hs U MPOUCXOKACHUS KyTbTypHBIX pacTenuid H.U. Basunosa),
OTIPEICIIATh TPAHUIIBI UX IPUMEHUMOCTH K KHBBIM CUCTEMaM

4 YMeHue BialeTh METOJlaMH HayyHOro MO3HaHWsA B OHoNoruu (HaOntoJaeHue u
OIMCaHUE >KUBBIX CUCTEM, MPOLECCOB W SBJICHUI; OpraHU3alus U IPOBEICHUE
OMOJIOrMYECKOr0 SKCIIEPUMEHTA, BBIABU)KEHHE TUIIOTE3bI; BBISIBIIEHHE 3aBUCUMOCTH
MEXJy HCCIeAYEeMbIMH BEIUYMHAMU, OOBSCHEHHE IIOJYYEHHBIX pPE3YJIbTaTOB,
VICITOJIb30BAaHHBIX HAYYHBIX NOHSATHHI, TEOPUH U 3aKOHOB; YMEHHE JI€JaTh BBIBOBI
Ha OCHOBaHHH MOJTYYEHHBIX PE3YJIbTAaTOB)

5 YMeHue BBIICNATh CYIIECTBEHHBIC MPU3HAKK BUPYCOB, KIETOK MPOKAPHOT H
9YKapuoT, OAHOKJICTOYHBIX W MHOTOKJIICTOUHBIX OPraHu3MOB; OCO6€HHOCTI/I
MPOIIECCOB OOMEHAa BEIISCTB M TPEBPAICHUS dHEPTHMH B KIIETKE, (OTOCHHTE3a,
TUTACTUYECKOTO M DHEPreTHYECKOro OOMEHa, XEMOCHWHTEe3a, MHTO03a, Meio3a,
OIIJIOAOTBOPCHUA, Pa3MHOXKCHUA, WHAWBUAYAJTIBbHOT'O pa3sBUTHUA opraHuisma
(oHTOTCHE3)

6 YMeHue mnpuMeHSATh TNOJy4YeHHbIE 3HaHUSA M1 OOBSCHEHHS OWOJIOTHYECKUX
IIPOLIECCOB W SIBJICHWM, JJIA MPUHATHS MPAKTHYECKUX PEIICHWA B MOBCEIHEBHOU
KU3HW B Iensix oOecnedeHuss O€30MacHOCTHM CBOETrO 3/I0pOBbS U 370POBbS
OKPY’KaIOIIMX JI0/IeH, COOMIIOICHUS HOPM IPaMOTHOTO MOBE/ICHUS B OKPYKaIOLIEeH




NPUPOIHON cpene; MOHMMaHHEe HEOOXOTUMOCTH HCIOJIb30BAHUS JOCTHIKEHHIM
COBPEMEHHOM Ouonorun u OMOTEXHOJIOTUI JUIS palOHAIIBHOTO
IIPUPOAOIIOIB30BAHUS

YMenue pemiaTh 3JIEMCHTAPHBIC I'CHCTHUYCCKUC 3aJa4d Ha MOHO- U [[I/II‘I/I6pI/II[HOC
CKpCIIUBAHUC, CUCINICHHOC HACJICAOBAHHUEC; COCTABJIATH CXCMBI MOHOI‘I/I6pI/I,HHOF0
CKpC€IIMBaHUA M1 NIPEACKa3aHs HACJICOJOBAHUS IIPU3HAKOB Y OpIraHU3MOB

YMeH#He BBINOIHATh J1a00paTOpHbIC U MPAKTHYSCKHE pabOThI, COOI0IATh MTpaBHiia
npu paboTe ¢ y4eOHBIM U Ta00paTOPHBIM 000PYIOBAHHEM

YMeHue  KpUTHYECKHM  OIICHMBAaTh W WHTEPHPETHPOBATh  HH(POpMAIUIO
OMOJIOTHYECKOIO  COAEpXkaHMs, BKIIOYAIOUIYI0 IICEBJIOHAYYHbIC 3HAHUS U3
pa3iauuHbIX UCTOYHUKOB (CMMU, HayuyHO-NOMYJSpHBIE MaTepHallbl); ITHYECKHE
ACIEKThl COBPEMEHHBIX UCCIIEIOBaHUI B OMOJIOTUH, MEIULIMHE, OMOTEXHOJIOTUN

10

YMeHue co3naBaTh COOCTBEHHbIE IMUCHbMEHHBIE U YCTHBIE COOOIIEHMs, 00001as
Ononoruveckyro HWHGOpPMANMIO ®3  HECKOJBKHX  HCTOYHHKOB, TI'PAMOTHO
MCIIOJIb30BaTh NOHATUHHBIN armapar 6uojJoruu

Tabmuua 16.1
[IpoBepsiemsbie 3emenThI coaepskanus (10 kmacc)

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

buoiiorus kak Hayka

1.1

buonorus - Hayka o *wuBOM npupoje. Poib Ouonoruu B GopMUPOBAaHMM COBPEMEHHOM
Hay4yHOW KapTUHBI Mupa. CucreMa OMOJIOrMYeCcKUX HayK

1.2 Mertobl o3HaHUS KUBOM MPUPO/IbI (HAOII0IeHUE, SKCIIEPUMEHT, OITUCAHNE, U3MEPEHHUE,
KJaccu(uKalus, MOIeIMPOBaHUE, CTATUCTHYECKask 00pabOTKa TaHHBIX )
2 JKuBble cucTeMBl U X OpraHu3anus
2.1 JKusble cucteMsl (0MOCHCTEMBI) Kak MpeAMET n3ydeHus Onosnoruu. CBolicTBa OMOCUCTEM
U UX pazHooOpasue
2.2 YpoBHM  opraHuzanuM  OMOCHUCTEM:  MOJIEKYJIIPHO-T€HETHYECKUH,  KJIETOYHBIH,
OpraHU3MEHHBI!, OMYJIAIIMOHHO-BUIOBOM, IKOCUCTEMHBIH, O1ochepHbIH
3 XVMHUYECKUI COCTaB U CTPOCHUE KIIETKU
3.1 XVMHUYECKUH COCTAB KIETKU. XUMUYECKHE JIEMEHTBI: MAKPOIIEMEHTBI, MUKPOAJIEMEHTHI.
Bona n munepanbHble BemecTBa. yHKIIMM BOABI U MUHEPAIBHBIX BEIIECTB B KIIETKE.
[ToanepskaHue OCMOTHYECKOT0 OajiaHca
3.2 Bbenku. CocraB u crpoeHue 0eKoB. AMHUHOKHUCIIOTHI - MOHOMEPHI OesikoB. HesameHnmbie

1 3aMCHUMBIC aMHUHOKHUCIOTEI. AMHHOKHUCIOTHBIM COCTaB. ypOBHI/I CTPYKTYPBI OeIKOoBOM




MOJIEKYJIbI (IEPBUYHAsS, BTOPUYHAsS, TPETUYHAS U YETBEPTUUHAS CTPYKTYpa). XUMHUECKHE
cBoiicTBa OenkoB. bronorndeckue QyHKIMHA OSIKOB.

depMeHTHI - Ouosornueckre Katanuzatopbl. CTpoeHue (epMeHTa: aKTHUBHBIH ICHTD,
cyoctpatHas crnenuduuHocth. Kodepmentsl. Butamunbl. OTinuns (GEepMEHTOB OT
HEOPraHUYECKUX KaTaIu3aTOPOB

33

VYTiaeBoabl: MOHOCaXapH bl (TIIFOK03a, pr003a 1 1e30KCupr003a), rucaxapuibl (caxaposa,
JaKTO3a) M ToJKrcaxapuabl (Kpaxmall, IIMKOTeH, 1eJUIt0i103a). bronornyeckue GyHKIMu
YIJIEBOIOB.

Jlunuaer:  Tpurmnepuasl, crepounbl, Qocdonunuasl. ['mapodunsHO-THAPOGOOHBIS
cBoiicTBa. buonorndeckue Gpynkiuu aunuaoB. CpaBHEHHE YIIIEBOIOB, OCITKOB U JIMITUIOB
KaK HCTOYHHUKOB SHEPTUU

34

Hyxneunoseie kucnotel: JJHK u PHK. Hykieotnabl - MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pyukiuu JJHK. Ctpoenue u pynkuuu PHK. AT®: ctpoenue u pyHkimu

3.5

I_[I/ITOJ'IOI‘I/IH - HayKa O KJICTKC. Knerounas TCOPHUA. MeTtobl HU3YUCHUSA KIICTOK

3.6

Knerka kak nenoctHas xuBas cuctema. OO1ue npu3Haky KJIETOK: 3aMKHYTasl HapyKHas
MeMmOpaHa, monekyinsl JIHK kak renernueckuil anmnapar, cuctema cuHTesa 0enka

3.7

Tunel KIETOK: »yKapuoTHYecKas U Ipokapuoruyeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTuueckor kieTku. Kinerounas crenka Gakrepuit. CTpoeHHE 3YKapUOTHUYECKOM
kJ1eTKd. OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHOW U TPUOHOM KJIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPBHI KJIETOK - KJIETOYHAs CTEHKA, TJIUMKOKAIMKC, MX (DYHKIIHH.
[Tna3maTudeckas memOpaHa, ee cBoicTBa W (pyHknmu. l{uTorazmMa u ee OpraHOWIIBI.
OpnHoMeMOpaHHbIE OpraHouAbl KIeTKU: sHaominazMatuueckas cerb (DIIC), ammapar
lNonbmxu, musocomsl. [TomyaBTOHOMHBIE OpraHOUABI KJIETKU: MUTOXOHJIPUH, MJIACTH]IBI.
[TpoucxoxxaeHne MUTOXOHAPUM U TutacTu. Buasl miactua. HememOpanHble opraHou/b!
KJIETKH: PUOOCOMBI, KJIETOUHBIH ILIEHTP, PECHUYKH, KTYTUKU. DYHKIUU OpPraHOMI0B
KJIIETKU. Britouenus

3.9

SAnpo - perynaropHslii HeHTp KiaeTku. CTpoeHue sipa: aaepHas 000I04Ka, Kapuoria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOpPT BEIIECTB B KJIETKE

)KI/ISHGHGHTGJ'II)HOCTI) KIJIIETKHN

4.1

OOmen BemiecTB, WIM MeTa0onu3M. AccuMusuUs (TUIACTUYECKUH OOMEH) u
JUCCUMUIIALIUSA (PHEPTeTHUECKUI 0OMEH) - ZIBE CTOPOHBI €IMHOTO MPOoLecca METaboIn3Ma.
Tunbr oOMeHa BemecTB: aBTOTPO(dHBIN U rerepoTpodHbiil. Ponb hepmenToB B 0OMeHe
BEIIECTB W MPEBPAIICHUH SHEPTHH B KIICTKE

4.2

@®otocunTe3. CperoBas MW TeMHOBass (a3bl (orocuHTe3a. Peakiuu doTtocuHTesa.
O¢ddexTuBHOCTH (hoTOCHHTE3a. 3HAaUeHue (OTOCHHTE3a JJIs JKU3HU Ha 3emuie. BnusHue
yCIOBUM cpefpl Ha (OTOCHMHTE3 M CIOCOOBI MOBBILIEHUS €ro MPOJYKTUBHOCTU Y




KYJIbTYPHBIX PACTEHUN.
XeMocuHTe3. XEMOCHHTE3UPYIONIHEe OaKkTepru. 3HAUYCHHE XEMOCHHTE3a ISl )KH3HU Ha
3emuie

4.3

DHepreTudeckuii oOMEH B  KJIeTKe. PacmiernyieHue BeUIeCTB, BBIACICHUE U
AKKyMYJIUPOBAaHHE DSHEPTUU B KJIETKE. DTambl JSHEpPreTudeckoro oobmeHa. [ mmkonms.
bpoxenne u ero Buabl. KucimopogHoe OKHCICHHE, WIM KICTOYHOE JIbIXaHHE.
D¢ hHEeKTUBHOCTh YHEPTETUIECKOT0 0OMEHa

4.4

Peaknmu matpuunoro cunte3a. lenermdeckas wundopmanus u JHK. Peanmmzanums
TeHETUYECKOM HHpOpMaLnu B KiIeTKe. [ eHeTH4ecKnil KoJ U ero cBoiicTBa. TpaHcKpumuus
- matpuunbiii cuate3 PHK. Tpancisiius - 6nocunTes 6enka. KogupoBanue aMUHOKHCIIOT.
Pons pubocom B 6rocuHTe3e Oenka

4.5

Hexknerounsie popmel xu3HU - BUpychl. Mlcropus otkpbiTus BupycoB (/1.11. IBaHOBCKUIA).
Oco0OeHHOCTH CTPOCHUSA U >KU3HENEATENIbHOCTH BUpPYCOB. bakrepuodaru. bonesnu
pacTeHuii, KUBOTHBIX M 4YEJIOBEKa, BhI3bIBa€MbIE BHUpycaMu. Bupyc mmmyHoxaedunmra
yenoeka (BUY) - Bo3Oynutens CIIM/a. [Ipodunaktruka pacrnpocTpaHeHHs] BUPYCHBIX
3a0oneBaHui

Pa3zmHoxenue u HHAUBUAYAJIBHOC PA3BUTUC OPIraHU3MOB

5.1

KneTounelii MK, WM KU3HEHHBIM 1IUKA KieTku. MHtepdaza u mwuros. Ilpoueccsl,
nporekaromue B uHTepdaze. Perumkaumst - peakuuss MatpuyHoro cunresa JHK.
Crpoenne XxpoMocoM. XpOMOCOMHBIN Ha0op - KapuoTuil. JIUIIIOUAHBIA U ramjonIHbIN
XpOMOCOMHBIe Habopbl. XpoMmaTujpl. LluTOMOrMYecKne OCHOBBI PAa3MHOXKEHHUS U
WHIVBUAYAJIBHOTO Pa3BUTHUS OPIaHU3MOB.

Jenenne kietku - muto3. Ctaanu mutosa. [Ipoueccel, mporcxoasime Ha pa3HbIX CTaIUsAX
MHUTO3a. bHOIOrHYecKuii CMBICT MUTO3a

52

CDOpMBI Pa3MHOKCHHA OpPTraHU3MOB: Oecriooe ©  TOJIOBOE. Buast Oecroa0ro
Pa3MHOKCHHUA: JACIICHUC HaaBOC, INOYKOBAaHHEC OJJHO- u MHOTI'OKJICTOYHBIX,
cn0p006pa30BaHHe, BETCTATUBHOC PA3MHOKCHHC. I/ICKYCCTBGHHOG KIIOHHUPOBAHUC
OpTraHru3MoOB, €Iro 3HAYCHUEC JIA CCIICKIINHN

53

[TonoBoe pa3MHOXEHHE, €r0 OTIMYUS OT OECIOI0ro.
Meito3. Cragun meiosa. IIponeccsl, mpoucxondmue Ha ctaauax Meinosa. [loBeneHue
XpoMocoM B Mero3e. KpoccuHrosep. bruonornueckuil CMbICIT M 3HaYEHHUE MEHO03a

5.4

["amerorenes - mpoiiecc 00pa30BaHUS MOJOBBIX KIETOK Yy KUBOTHBIX. [10OBBIE Kenesbl:
CeMEHHUKHM U su4HMKH. OOpa3oBaHWEe U pa3BUTHE TIOJNOBBIX KJIETOK - TaMeT
(ciepmato3ouy, SHIEKIeTKa) - crepMmaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
SUIEKJIETOK U criepMarto3onaoB. OmnoaorBopenue. [lapreHorenes

5.5

WuauBuayanbHoe pa3BUTHE (OHTOTeHE3). DMOpHOHAIBHOE DPa3BUTHE (IMOPHOTEHE3).
Oransl SMOPUOHAIBHOTO PA3BUTHA Y TO3BOHOYHBIX JKUBOTHBIX: IPOOIEHUE, racTPyIALus,
opranorere3. [locTomOpuoHanbHOE pa3BUTHE. THIBI TOCTIMOPHOHATIHHOTO PA3BHUTHS:
npsiMoe, HerpsiMoe (JIMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,




CHIOCOOHBIE BBI3BIBATh BPOKICHHBIE YPOJCTBA.
Poct u pa3zButue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHM, CTAUU
pa3BUTHUA

HaCJIGI[CTBCHHOCTb U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpenver u 3amaun reHetuku. Vcropus pasBuTHs IeHETHKU. Bkiax poccCHilCKuUX U
3apyOeKHBIX YYEHBIX B Pa3BUTHE T'€HETHKH. MeETOAbl TeHeTUKH (TMOpUI0IOTUYECKHIA,
LIUTOTEHETUUECKUN, MOJIEKYJIIpHO-TeHeTUYeCKUil). OCHOBHbIE I'€HETHUUYECKUE IOHSITHSL.
I'eneTn4eckast CUMBOJIMKA, UCIIOIb3YEMAsl B CXEMaX CKPELMBAHUN

6.2

3aKOHOMEPHOCTH  HACIE[OBaHUs MPU3HAKOB, YycTaHoBileHHble [. MeHnnenem.
MonorubpuaHOe CKpeluBaHue. 3aKOH €IUHO00pa3us THOPHUIIOB MEPBOTO MOKOJICHHS.
[IpaBuno gOMHUHHpPOBAaHUS. 3aKOH pacCIICIUICHUs] MPU3HAKOB. ['UIOTE3a YMCTOTHI ramer.
[TonHOE M HEMOIHOE JOMUHUPOBAHHE.

JuruOpunHoe CKpelMBaHHE. 3aKOH HE3aBUCHMOTO  HACJEIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYEeCKHEe  OCHOBBI  JUTHOPUIHOTO  CKpelIMBaHHUSA.  AHaIU3UPYIOIIEe
ckpemuBanue. lcnonp3oBaHUE aHATM3UPYIOLIETO CKPEIIMBAHUSA U ONpeesieHus
TeHOTHUIIa 0co0U

6.3

CHGHHCHHOG HaCJICJOBAHUEC IIPU3HAKOB. Pabora T. MopraHa o CHCILNICHHOMY
HaCJICOJOBaHHUIO T'CHOB. HapymeHHe CHCIUICHHA TI'CHOB B PE3YJIbTATC KPOCCHHIOBEpPA.
XpOMOCOMHaH TCOpUA HACIICACTBCHHOCTH. I'eneTnueckue KapThI.

I'eneTuka momna. XpOMOCOMHOC OIIpCACIICHUC I10JI1a. AYTOCOMBI H ITOJIOBBIC XPOMOCOMEI.
I'omorameTHbIC B reTeporaMCeTHbIC OPraHru3MBblI. HacnenoBanme IMPU3HAKOB, CHCIIJICHHBIX
C II0JIOM

6.4

N3menunBOCTH. BUIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIEACTBEHHAs. POJIb cpenbl
B HEHACJIEACTBEHHOM  HM3MEHYMBOCTU.  XapakKTepUCTHKAa  MOJU(PUKALMOHHON
M3MEHYMBOCTH. BaprallMoHHBIN psl M BapualiMoHHas1 KpuBas. HopMa peaknnu nmpusHaka.
KonuuecTBeHHblE M KauyeCTBEHHbIE NpPHU3HAKW M HMX HOpMa peakuuu. CBoiicTBa
MOIM(PUKAIIMOHHON U3MEHUNBOCTH

6.5

HacnencrBennas, Ui reHOTHIINYECKAsl, U3MEHUNBOCThL. KOMOMHATHBHAS N3MEHYHBOCTD.
Meiio3 U MOJOBOM IpoliecCc - OCHOBa KOMOMHATHBHOM WM3MEHUMBOCTH. MyTalMoHHas
M3MEHYMBOCTh. Kiaccudukaius MyTaluii: reHHbIe XpOMOCOMHEBIE, TeHOMHBIE. HacToTa 1
OpUYMHBl  MyTanuid. MyTareHnble (akToOpbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B
HaclieJacTBeHHOM n3MeHunBoctu H.M. BaBuioBa

6.6

I'enetuka denmoBeka. Kapmortumn denoBeka. OCHOBHBIE METOJbI T€HETUKHA YEJIOBEKa:
TE€HEATOTUIECKUN, ONM3HEIOBBINA, MUTOTCHETHICCKUN, OMOXUMHUYECKUN, MOJEKYISIPHO-
reHetndeckuii. COBpEMEHHOE ONpeIeSICHUE TeHOTHUIIA: TTOJTHOT€HOMHOE CEKBEHUPOBAHMUE,
TEHOTUIIMpOBaHUWe, B TOM uucie ¢ mnomombro [II[P-anamu3a. HacnencrteenHsie
3a00/ieBaHUs ~ 4YeTOBeKa: TeHHble  Oone3HW, OOJIe3HM C  HACJEICTBEHHOM
MPEIPACIIONOKEHHOCTRI0, XpPOMOCOMHBIe Oomne3Hu. ComaTHueckue W TEeHepaTHBHBIC
myTtanuu. [[puHIUIEL 310poBOTO 00pa3a JKU3HH, AMATHOCTUKH, TPOMUIAKTUKY U JICUSHUS
TEHEeTUYECKUX  OoJe3Hel. MeanKo-TeHeTHUYeCKoe KOHCYJIhTUPOBAHHE. 3HAYCHHUE




MC,Z[HLIHHCKOﬁ TCHCTUKU B MPCAOTBpAIICHHUU W JICHCHHUU TCHCTUYCCKHUX 3a001eBaHNH
YCJIOBCKaA

Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

Cenexkuusi Kak HayKa M Mpoluecc. 3apoKICHUE CeIeKIMU U JomMecTukanus. Yuenune H.A.
BapuiioBa o 1eHTpax MpOUCXOXKACHHUS U MHOTO0Opa3us KyJIbTypHBIX pacTeHui. LIeHTphI
MPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOpOAa, ITaMM

7.2

CoBpeMeHHbBIE METO/bI CeNIEKIIMU. MacCOBBIi M WHAWBUIYAIBHBIH OTOOPHI B CEJICKIIUU
pacteHHii W KXMBOTHBIX. OIIGHKAa 3KCTepbepa. bBIM3KOPOICTBEHHOE CKPEUIMBAHHUE -
uHOpuauHT. Yuctas nuaus. CKpeluBaHue YUCTHIX JUHUE. ['eTepo3uc, nim rudpuaHas
cuina. HeponcTtBeHHOe ckpemmBaHue - ayrOpuauHr. OTaaneHHas THOpUAM3AIUS U e
YCIICXH. HCKYCCTBCHHLII;'I MYTarcHes U MOJTy4YCHUC MMOJIUITIIONOO0B. I[OCTI/I)KCHI/IH CCJICKIINN
paCTeHHﬁ, JKMBOTHBIX U MUKPOOPTaHN3MOB

7.3

buortexHonorust kak oTpacib NPOU3BOACTBA. ['€HHAas HMH)KEeHepHs. OTalbl CO3/aHUA
pexomOunanTHoil JIHK u Tpancrennsix opranusmos. Knerounast unxenepus. Kiierounsle
KYJbTYpBI. MUuKpoKIIOHaIBHOE Pa3MHOXEHHUE pacTeHuN. KitonupoBanue
BBICOKOIIPOJYKTUBHBIX ~ CEJIbCKOXO3SIMICTBEHHBIX  OpPraHM3MOB. OKOJOTHYECKHE U
strueckue npoodsemsl. 'MO - reneTnyecku MOAU(DUIUPOBAHHbBIE OPraHU3MBbI

Tabmuua 16.2
[IpoBepsiemble TpeOOBaHUS K pe3yabTaTaM OCBOEHHSI OCHOBHOM
oOpasoBarenbHOU Mporpammel 11 kinacca

Kon

MIPOBEPSIEMOTO MIPOrpaMMBI CpEHETO 00111ero 00pa3oBaHUs
pe3ynbraTta

HpOBepﬂeMHe IpeAMETHBIC PE3YJIbTATBI OCBOCHUSA OCHOBHOM O6pa3OBaTeHbH0ﬁ

CdopmupoBaHHOCTH 3HAHHUI O MECTE U POJTU OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (OPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHMUSI; O BKIIAJIE POCCHUICKUX U 3apyO0eKHBIX
YYEHBIX-OMOJIOTOB B  pa3BuTHE Ouoyornu; (YyHKIHOHATBHOM TPaMOTHOCTH
YeJIOBeKa JJIsI pEIIeHUs KU3HEHHBIX 3a]1a4

YMeHue packpblBaTh COJAEp)KaHHE OMOJIOIMYECKMX TEPMHHOB U TOHSTUH: BH,
HOMYJSIMS, TEHO(POHJ, 3BOJIOLHUSA, IBUXKYLIME CHJIBI ((QaKTOphl) SBONIOLMH,
IPUCTIOCOOJIEHHOCTh OPraHU3MOB, BUA000pa30BaHHUE, 3KOJOTHYECKHE (aKTOpPHI,
9KOCUCTEMAa, MPOAYLEHTbl, KOHCYMEHTbHI, pPEIyLEHThl, Ienu NUTaHUs,
9KOJIOTUYECKasi MUpaMHu/Ia, OMoreoreHo3, onocdepa

YMeHnue uznaratb Ouonoruueckue Teopuu (dBosonroHHas Teopus Y. Jlapsuna,
CUHTETHYECKash TEOpHUs HBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOBIIIEBOIO
cxoncrea K.M. bapa, uepeoBanus riaBHBIX HallpaBiIeHUH U myTel 3Bosronuu A.H.
CeseprioBa, yueHus o 6mochepe B.U. BepHanckoro), omnpenensiTh TpaHUIBI UX
IIPUMEHUMOCTH K JKUBBIM CUCTEMaM




YMeHue BialeTh METOJaMU HAy4YHOTO TMO3HAaHUA B Ouonoruu (HaOmOJIeHUE U
OMHMCAHUE >KUBBIX CHUCTEM, MPOIECCOB W SBJICHHIA, OpTaHHW3aIMs U TPOBEACHHE
OMOJIOTHYECKOT0 IKCIICPUMEHTA, BBIIBH)KCHUE TUIIOTE3bI; BBISBIICHUE 3aBUCUMOCTH
MEXJY HCCICAYEMbIMH BEIUYMHAMH, OOBSCHEHHE IIOJYYCHHBIX PE3YJIbTAaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX IMOHSATHH, TCOPUH M 3aKOHOB; YMEHHUE JCJaTh BHIBOIBI
Ha OCHOBAHHH IMOJYYCHHBIX PE3YJIbTATOB)

VYMeHHe BBIICNATh CYIECTBEHHbIC TPU3HAKU CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB!
BUJIOB, TOIYJISILMHA, MTPOIYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOT€OIIEHO30B U
9KOCUCTEM;  OCOOCHHOCTH  TIPOLECCOB  HACIEACTBEHHOW  HM3MEHYMBOCTH,
€CTECTBEHHOT0 O0TOOpa, BHI000pa30BaHMSA, HPUCIIOCOOICHHOCTH OPraHW3MOB,
JeMCTBUS KOJOTHUYECKUX (DaKTOPOB HA OPraHU3MBI, IIEPEHOCA BEIIECTB M MOTOKA
PHEPTUU B JKOCHUCTEMAaX, AHTPONOTCHHBIX M3MEHEHHH B SKOCHCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTa BEIIECTB U OMOT€OXUMHUECKUX IIUKIOB B buocdepe

YMeHHe TPUMEHSTHh TOJXY4YeHHBIC 3HAHHUS MJIi OOBSCHEHHS OHMOJIOTUYECKHUX
IIPOLIECCOB U SIBJICHUM, JJI NMPUHATHS IIPAKTHUYECKUX PEIICHHU B IOBCEIHEBHOMU
JKU3HU B 1ensix oOecnedyeHus O€30IaCHOCTU CBOETO 3/I0pOBbS U 370POBbS
OKPY’KaIOIIMX JIO/EH, COOIIOEHUS HOPM IPaMOTHOTO IOBE/ICHUS B OKPY KAIOLIEH
HOPUPOJHON cpele; MOHMMaHHEe HEOOXOIUMOCTH HCIOJIb30BAaHUS JOCTHIKEHUI
COBPEMEHHOM OMOJIOrMHU AJIS PAllMOHAIBHOTO ITPUPOJIOIIOIB30BaHUS

YMeHue pemarb 3JIEMEHTapHbIE OHMOJIOIMYECKHE 3a/lad, COCTaBIISTh CXEMBI
NepeHoca BEIeCTB U SHEPTUU B SKOCUCTEMAX (LIeTH MUTaHMS)

YMeHue BHITOTHSATH JTa00paTOPHBIC U MPAKTUYSCKUE PabOTHI, COOMIOAATH IMpaBuia
npu paboTe ¢ y9eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM

YMeHue  KpUTHYECKHM  OLEHUBAaTh M  UHTEPIPETHpPOBaTh  HMH(OPMALNIO
OMOJIOTMYECKOTO  COJACPIKAHUSA, BKIIOYAIONIYI0 IICEBIOHAYYHBIE 3HAHMUS W3
paznuuHbIX ucTOYHUKOB (CMMU, HaydHO-IONy IsipHBIE MaTepUallbl); pacCMaTpUBaTh
[J100abHbIE  DKOJIOTUYECKHE MPOOJIEMbl COBPEMEHHOCTH, (OpMHUpPOBATH IO
OTHOUIEHHIO K HUM COOCTBEHHYIO TO3UIIUIO
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YMeHue co3iaBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOIIEHMsI, 00001as
Ouonornyeckyro MH(GOpPMAIMI0 M3  HECKOJbKUX HCTOYHHUKOB, T'PaMOTHO
MCIIOJIb30BaTh NOHATUHHBIN arnmnapar 6uoJoruu

Tabmuma 16.3
[IpoBepsiembie aemMeHThI coaepskanus (11 kmacc)

Kon

HpOB Cp}ICMHﬁ 9JICMCHT COACPIKAHUA

DBOJIIOIMOHHAS OMOJIOTH

1.1

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.
CuzerenbctBa 3BoionuH. [laneoHTomormveckue: MoOCIeOBAaTENbHOCTD MOSIBICHUS
BHUJIOB B TMAJICOHTOJIOTMYECKON JIETOMHUCH, TepexonHbie ¢opmbl. bruoreorpaduueckue:




CXO/ACTBO W paznuuue (GayH U ¢GJIOp MATEPUKOB U OCTPOBOB. OMOPHOJIOTHYECKHUE:
CXO/CTBA M pa3IUuusi SMOPHMOHOB pa3HBIX BHUAOB TO3BOHOYHBIX. CpaBHUTENBHO-
AQHATOMHUYECKHE: TOMOJIOTHMYHbIC, AaHAJOTMYHbIC, PYAMMEHTapHBIC OpTaHbl, aTaBU3MBI.
MonekynspHO-ONOXMMHUYECKHE: CXOACTBO MEXAaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX
MeTabO0JIMYECKHX ITyTeH Y BCeX OpraHM3MOB

1.2

OpomonnonHass teopust Y. Jlapuna. [lpeArnochulk BO3HHKHOBEHHS JapBHHHU3MA.
JIBYOKyIMEe CHIIBI SBOJIONMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3sMHOXKCHUE MpPU
OTPaHUYCHHOCTH PECYPCOB, HEOIIPEIeIeHHAsI H3MEHUYNBOCTh, O0pb0a 3a CyIIeCTBOBAHHUE,
€CTECTBEHHBIN OTOOD)

1.3

Cunretndeckast Teopust 3Boitoruu (CTD) 1 OCHOBHBIE €€ MOJI0KEeHHsI. MUKPOIBOJIOIIHS.
[Tomynsiiust Kak eqMHKUIIA BUA U SBOTIOLUI

1.4

JBmwxynme cuibl ((hakTophl) 3BONIONHMU BUAOB B MpHpoje. MyTallMOHHBIA MPOLECC U
KOMOMHATUBHAs M3MEHUYUBOCTh. [lomynsnuonHble BOdAHBI U Apeid renos. M3zomsauus u
murpauus. EctecTBeHHbI 0TOOp - HampaBisiiomui ¢akrtop 3BoaroLUU. DPOpMbI
€CTECTBEHHOI'0 0TOOPA.

[Tprcnoco01eHHOCTh OPraHU3MOB KaK pe3yibTaT 3Boonuu. [Ipumeps! npucnocoOneHui
y OpraHu3MoB. ApoMop(03bl U UIMOAJANITALIUH.

Bun um BumooOpasoBanue. Kpurtepuu Buma. OcHoBHbIE (DOpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rH4ecKoe

1.5

Maxkposomornus. GopMbl 3BONIONUH: (QHIIeTHYECKas, TUBEPreHTHAsl, KOHBEPreHTHas,
napajuienapHas. HeoOpaTuMocTh 3BONIOIMH

Bo3HukHOBEHUE U Pa3BHUTHUC )KU3HU HA 3emie

2.1

JloHayuyHble NpeACTaBICHUS O 3apOXKIACHUU KU3HU. HayuHble rUnoTe3bl BOSHUKHOBEHUS
XKU3HM Ha  3emsie:  aOuoreHe3 W MaHcmepMmus.  XHUMHYECKas  3BOJIOLMA.
OKCHEpUMEHTAIILHOE TOATBEPKICHUE XHMHUYECKOW dBoitonuu. HauvanpHble dTamsl
6uonornyeckoit sBomonuu. ['unoresa PHK-mupa. IlepBble KiIeTKM M HX 3BOJIONMA.
DopMHUPOBAHHE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB

2.2

Pa3ButHe )xn3HM Ha 3eMiie 1o apam U nepuoaam. Karapxeil. Apxelickas 1 IpoTEpO30ICcKas
spel. Ilaneosoiickas spa U ee mepHoAbl: KeMOPUHCKUHN, OpJOBUKCKHMHA, CHIYPUHCKHUH,
JIEBOHCKHI, KAMEHHOYTOJIbHBIN, TEpPMCKHI. Me30301CKas 3pa U ee EPUOIbl: TPUACOBBIN,
FOPCKUIA, MEJIOBOM.

KaiiHo3o0lickass spa M €€ Nepuoibl: NaJCOTCHOBBIM, HEOTN€HOBBIA, AHTPONOTECHOBBIM.
XapakTepucTUKa KJIMMAaTa M T€OJOTMYECKHX IMporeccoB. OCHOBHBIE ATalbl 3BOJIIOIUHU
pPacTUTEIBHOTO U KUBOTHOTO MHpa. ApoMop(03bl Yy pacTeHU U KUBOTHBIX. [losiBeHMe,
pacuBeT U BBIMUPaHUE TPy )KUBBIX OPraHU3MOB

2.3

CucreMa opraHM4ecKoro MUpa Kak oTpaskeHue dBOMIOIUH. OCHOBHbBIE CHCTEMAaTHYECKHe
TPYIIIBI OPTaHU3MOB

2.4

OBojironMsl 4YejIoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3Butue mnpezacraBieHuidl o
MIPOUCXOXKICHUN YelloBeka. MeTopl n3ydeHust aHtpororenesa. CxoAcTBa W pa3inuyus




4eJI0BEKA U JKUBOTHBIX. CUCTEMATUUECKOE MTOJIOKEHHUE YEIIOBEKA.

HBwxymme cunbl (dakTopsl) aHTpororeHe3a. HaciencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbI 0TOOp. OOIIeCTBeHHBIN 00pa3 >KW3HM, W3TOTOBJICHHE OpPYAUU TpyAa,
MBIIJIEHUE, PEYb

2.5

OCHOBHBIE CTaJMU W BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJONMUTEKH, UeIOBEK yMeEIbIi,
UYenoBek npsamoxonsmmi, YenoBek HeanaepTaiabckui, YenoBek paszymubiid. Haxonku
HCKOITAEMBIX OCTAHKOB, BPEMs CYIIECTBOBAaHMs, O0JACTh PaCIpPOCTPAHCHHs, OO0bBEM
TOJIOBHOTO MO3Ta, 00pa3 XKU3HH, OPYIUs

2.6

UYenoseueckue packl. OCHOBHBIEC OOJBIINE pachl: €BpOINEOUIHAS (€Bpa3uiicKas), HErpo-
aBcTpajiouiHasl (SKBATOpHalibHAs), MOHIOJIOMIHAsA (a3uMaTcKo-aMepHuKaHcKas). YepTsl
MPUCTIOCOOJICHHOCTH TPEACTABUTENICH YEIOBEYECKHX Pac K YCIOBHUSIM CYIIECTBOBaHUS.
EnuncrBo uenoseueckux pac. Kpuruka pacuzma

OpranusMebl 1 OKpyXKaromias cpeaa

3.1

Okojorusi Kak HayKa. 3aJaud M pa3fesibl 3KOJOTMU. MEeToabl 3KOJOTHYECKUX
UCCIIEJOBaHUM. DKOJIOrHYecKkoe MUpoBo33peHue. Cpesibl 0OMTaHUsI OPraHU3MOB: BOJIHAS,
HA3eMHO-BO3/1yIlIHas, IOYBEHHAs, BHYTPUOPIaHU3MEHHAS

3.2

Oxkonorudeckue ¢akropbl. Knaccudukamus skonmormueckux (HakTopoB: aOMOTHYECKHE,
OMOTHYECKUE M aHTPOIIOTeHHBIC. JlelicTBHE AKOIOTHUECKUX (PaKTOPOB HA OPTraHU3MBI
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AbGuornueckue  (akTophl:  CBET, TEMIEepaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[TpucnocoOneHns: OpraHu3MoB K JEHCTBHIO aOMoTHYecKuX (akTopoB. bruomornueckue
PUTMBI
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buotnueckue Qaktopel. Buabl OHOTHYECKHX  B3aUMOJEHCTBUI: KOHKYpPEHIIHS,
XUIHUYECTBO,  TMApa3uTU3M,  MYTyalIu3M, KOMMEHCalu3M  (HaxJeOHHYECTBO,
KBapTHUPAHTCTBO), aMEHCAIN3M, HEUTpain3M. 3HadyeHHE OMOTHYECKUX B3aMMOJICHCTBHI
TSl CYIIIECTBOBAHMS OPTaHU3MOB B MIPUPOJIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKUE XapaKTEPUCTUKH MNOMyasanuu. OCHOBHBIE II0Ka3aTead MOMYJIALUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKIA€MOCTh, CMEPTHOCTb, IIPUPOCT, MUTpanusd. /[nHamuka
YUCJIIEHHOCTH IONYJIALMY U €€ Peryssaius

COO6H.ICCTB8. M OKOJOTHYCCKUEC CUCTCMBI

4.1

CoobmecTBO  opraHu3mMoB -  OuoneHo3. CTpyKTypbl  OHOIIEHO3a:  BHIOBaf,
pOCTpaHCTBEHHas!, Tpopuueckas (muiieBast). Bunsl-nomuHanTel. CBsi3u B OMOIIEHO3E

4.2

Okosnorudyeckue cuctembl (9kocuctemsl). [lonstTe o0 3kocucTtemMe U OUOTEOIEHO3E.
@OyHKIMOHATbHbIE KOMIIOHEHTBl YKOCHCTEMBI: MPOIYLIEHThl, KOHCYMEHTBI, PEeIyLEHTHI.
KpyroBoport BeliecTB u NOTOK 3HEPTruM B 3kocucreMe. Tpoduyeckue (MHIIEBbIe) YPOBHU
skocuctembl. [IumeBbie nenu u cetu. OCHOBHBIE MMOKa3aTeNU 3KOCHUCTEMBI: OHoMacca,
POAYKIHS. DKOJOTHYECKHE MTUPAMUIBL: IPOAYKIMH, YUCIEHHOCTH, OMoMacchl. CBoicTBa
9KOCUCTEM: YCTOWIMBOCTb, CAMOPETYIALus, pa3sutue. Cykueccus




4.3

[Ipupoanble 3KOCUCTEMBI. ODKOCHCTEMBI O3€p M pPEK. DKOCUCTEMA XBOWHOTO WM
HMIMPOKOJIMUCTBEHHOT O JIECa.

AHTpONOIeHHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. YpOo3KkocucTeMsl. buonornueckoe u
XO035ICTBEHHOE 3HAUE€HUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpa3zue kak akrop ycroiunBoctu 3xocucteM. CoxpaHeHHe OHOIOTHYECKOro
pasHooOpa3us Ha 3emiie
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Yuenue B.U. Bepuanckoro o Omocdepe. ['panmiiel, coctaB u CTpykTrypa Omochepsl.
JKupoe BemecTBo 1 ero pyHkmuu. OcodeHHocTH Orocdepbl Kak ri00aabHON SKOCHCTEMBI.
JluHaMuveckoe paBHOBecHMEe M oOpaTHas CBsi3b B Omocdepe. KpyroBopoThl BemiecTs u
OMOTreOXMMHYECKHE IMKIbI JJIEMEHTOB (yriepoja, a3ora). 30HAJIBHOCTh Ouochepsl.
OcHOBHBIE OMOMBI CYIIN

4.5

YenoseuecTBo B Onocdepe 3emiin. AHTPOIIOreHHbIE U3MEHEHHS B Onocdepe. I modansHbIe
9KOJIOTHYECKHE MTPOOIEMBI.

OcHOBa palMoOHAIBLHOTO YIPABICHHUS MPUPOTHBIMH peCypcaMd W HMX HCIIOJIb30BaHHE.
Joctuxenus: OMOJIOrUK U OXpaHa IPUPOJIbI




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 250795864576837559433845704902184217507778640415
Bnageney Tapacoea MpuHa MuxaitnoBHa

OeicTevrened C 10.09.2025 no 10.09.2026



http://www.tcpdf.org

		2026-03-26T11:52:58+0500




