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IHHOACHUTEJBbHAA 3AIINCKA

[Iporpamma mo OuoONOrMHM Ha yYpOBHE OCHOBHOTO cpeaHero obOpaszoBanust mis 10-11 kmaccoB
COCTaBJIeHa Ha OCHOBE TPeOOBaHMI K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOM MPOTrpaMMBI
OCHOBHOTO CpeHEr0 00pa30BaHusl, B COOTBETCTBHUH C:

- TpeboBanusiMi DenepaibHOTO TOCYAapCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOIO
oOmero o0pa3oBaHUsA, YTBEPXKICHHOTO mpukazoM MuHoOpa3oBanus Poccuiickoit denepanuu ot
31.05.2021r. Ne 287 (¢ M3BMEHEHUSAMH ),

- @enepanbHOl 00pa3oBaTEIBLHON MPOrpaMMBl OCHOBHOTO 0011ero oopazoBanus ot 18.05.2023r.
Ne 370 (c usmeHeHHSIMN);

- OIT COO MBOY «Tpynosckas mikona» ot 29.08.2025t Ne227 (c u3sMeHEHUSIMN )

-DenepanbHON IPOrpaMMbl BOCIIUTAHUS, 0100peHHOM pemenneM deepanbHOro yaeOHO-METOINIEeCKOT0
o0BenHeHus 1o o6memMy odpazoBanuto (Ilpotoxon Ne 2/20 ot 02.06.20r);

-[Ipuxazom MunucrepcrBa npocsenienus Poccuiickoit ®eneparyu ot 22.06.2026r. Ne 436 «O06
YTBEpKICHUH (elepaIbHOro MepedyHs Y4YeOHHKOB, [OIMYIIEHHBIX K HCIOJIb30BaHUIO, HMEIOIIUX
rOCYJapCTBEHHYIO aKKPEIUTALNI0, 00pa30BaTEIbHBIX IPOrpaMM HauyaJIbHOTO OOIIEr0 OCHOBHOTO OOIIIETO,
cpeanero o0miero o0pa3oBaHUsl OPraHU3ALUSAMHE, OCYIIECTBIISIONNX 00pa30BaTEIbHYIO JEATEIbHOCTD U
YCTaHOBIICHUH TMPEIEIHHOIO0 CPOKA HCIIOJIb30BAHMS HUCKIIOYCHHBIX YYEOHHKOB U, Pa3pabOTaHHBIX B
KOMIUIEKTE BMECTE C HUMH, YUEOHBIX TTOCOOUIN»:

- yueObHuk «buonorus» (6a30Beiii ypoBenb) 10 kmacc mon pemakiueir B.B.Ilaceunnk, MockBa
«ITpocsemienne» 2025 rox;

- yueObHuk «buonorus» (6a30Beiii ypoBenb) 11 kmacc mon pemakiueir B.B.Ilaceunnk, Mocksa
«IIpocsemenue» 2026 rox;

- TpeboBaHusAMH, caHUTapHBIMU npaBuiiamu CII 2.4.2.4283-26 «caHUTapHO-3THIEMHOIOTHYECKHUE
TpeOOBaHUSI K OpraHHU3AIMAM BOCIUTAHUS M OOyUYEHUs, OT/IbIXa U O3OPOBJICHUS JCTEH U MOJOICKI,
YTBEP)KICHHBIMU TIOCTAaHOBIIEHHEM [JIaBHOTO TOCYJapCTBEHHOTO CAaHUTAPHOTO Bpada POCCUUCKON
®enepanun ot 02.06.2026 Nel6;

- TpeOOBaHUAMU, MPETyCMOTPEHHBIMU CaHUTApPHBIMU TIpaBuiaamMu U Hopmamu CanlluH 1.2.3685-
21 «I'urueHuyeckre HOPMATHBBI W TpeOOBaHUA K OOecrnedeHHio 0e30MmacHOCTH W O€3BPEAHOCTH IS
yenoBeKka (pakTopoB cpelibl OOUTaHUSNY, YTBEPKIECHHBIMU MOCTAaHOBIIEHUEM [ TaBHOTO rocyAapcTBEHHOTO
canutapHoro Bpada Poccuiickoit ®enepaunu ot 28.01.2021r. Ne2 (c usmeHeHUsAMN);

- Ilpukazom MunucrepctBa npocseuienus P® ot 23.07.2025r. Ne 551 «O6 ytBepkaeHHH
(benepanbHOro NepevHs IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, TOMYIIEHHBIX K UCIIOIB30BAaHHUIO TIPU
pealM3ani UMEIONIUX TOCYAapCTBEHHYIO aKKpEeAUTAIMI0 00pa30oBaTENbHBIX MPOrpaMM HA4adbHOTO
00111ero, OCHOBHOTO OOIIETO, CPEIHEr0 00IIETr0 0Opa30BaHUS.

[lenp wu3yueHus yuebHoro npeamera «buonorus» Ha 06a30BOM YpOBHE — OBJaJCHHE
00y4arolUMUCS 3HAHUSAMHU O CTPYKTYpPHO-(DYHKIIMOHAIBHOM OpraHu3alliy )KUBBIX CUCTEM Pa3HOI0 paHra
U IpuoOpeTeHre yMEHUI HCIOIb30BaTh 3T 3HAHUS AJI1 TPAMOTHBIX JEHCTBUIl B OTHOIIEHUU OOBEKTOB
KUBOU MPUPOABI M PEHICHUS] PA3TMYHbIX KU3HEHHBIX MPOOIIEM.

JocTwkenne menu u3ydyeHus yueOHoro mpenmera «buorjorws» Ha 0a30BOM  yYpOBHE
o0ecreynBaeTcs pelIeHUueM CIeIyIOIUX 3a1au:



- OCBOEHHE O0y4YaroIIMMHCA CHUCTEMbI 3HAHHM O OMOJOTMYECKHX TEOpHUSAX, YUEHHUSX, 3aKOHax,
3aKOHOMEPHOCTSX, TMIIOTE3aX, MPABUIIAaX, CIYyXKAaIlMX OCHOBOH Ui (pOpMUPOBAHUS MPEICTABICHUN O
€CTECTBEHHO-HAyYHOW KapTHHE MHUpPA, O METOJaX HAy4yHOro MO3HAHHWS, CTPOCHUH, MHOTO00pazuu M
0COOEHHOCTSIX JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHM3allly, BBIIAIOIIMXCSI OTKPBITUSAX U COBPEMEHHBIX
MCCIIEIOBAaHMSIX B OMOJIOTHH;

- (dopmupoBanne y oOydarolmUXcsl IM03HABATEIbHBIX, WHTEUIEKTYaIbHBIX W TBOPYECKUX
CIOCOOHOCTEH B Mpoliecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHUS B OMOJOTMHM HAYYHBIX B3IJISIOB, UACH U
MOJIXOJIOB K U3YYEHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluy;

- CTaHOBJIEHHE Yy oOyuaromuxcsi oOuiel KynbTypbl, (QyHKIHMOHAILHOM I'PaMOTHOCTH, pa3BUTHE
YMEHUN OOBSICHATH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO0 MUPA )KUBOM MPUPOIbI HA OCHOBAaHUM 3HAHUH U
OTIBITA, TMOJYYEHHBIX MTPH U3YYEHUH OMOJIOTHH;

- popMHpoOBaHUE y 00yYaIOIUXCSd YMEHUN HIUTIOCTPUPOBATH 3HAYCHUE OMOJIOTMYECKUX 3HAHUHU B
NPAKTUYECKON JIEATEIIbHOCTH YEJIOBEKAa, pa3BUTHH COBPEMEHHBIX MEIUIUHCKUX TEXHOJOTHHA U
arpoOMOTEXHOJIOTHIA;

- BOCHUTaHHe YOEKIAEHHOCTH B BO3MOXKHOCTH TIO3HAHMSI YEJIOBEKOM >KMBOW MPHUPOJIBI,
HE00XOUMOCTH OEpeXKHOr0 OTHOIICHHUS K Hel, COOMIOJEHUS STUYECKUX HOPM INpU MPOBEICHHUU
OMOJIOrMYECKHUX UCCIIEIOBAHMIA;

- OCO3HAaHME IICHHOCTH OHMOJIOIMYECKMX 3HAaHUM [Js TOBBIIMICHUS YPOBHS HKOJIOTHYECKOM
KYJbTYPBL, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

- TMpUMEHEHHE MNPUOOPETEHHBIX 3HAHMH M YMEHHUH B TIOBCEAHEBHOM >KU3HU ISl OLICHKH
MOCTIC/ICTBUI CBOEH NEATENPHOCTH 1O OTHOILICHHUIO K OKpY’Karolied cpene, COOCTBEHHOMY 30POBBIO,
000CHOBaHUE U COOJIOICHHE MEp TTPOPUITAKTUKH 3a00JI€BaHUA.

[Iporpamma 1o Owuosiormu Aa€T TpENCTaBICHHWE O LesAx, o0 oOIel cTpareruu OO0y4YeHUs,
BOCIIUTAHMUSI W pa3BUTHUA OOydalolUXcsl CpeacTBaMu ydeOHoro mnpeamera «buomnorusy, ompenenser
00s13aTeIbHOE TPEIMETHOE COJep)KaHue, €ro CTPYKTypy, paclpeiefieHue IO paslielnaM U TeMaMm,
PEKOMEHIYEMYIO MOCIIE0BATEIbHOCTh M3yUeHUsl Y4eOHOTro Marepuaia ¢ y4€TOM MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSA3€H, JIOTMKM 00pa30BaTENIbHOTO IPOIEcca, BO3PACTHBIX OCOOEHHOCTEH
00ydaromuxcsl.

B nmporpamMme mo OMONOTHM TaKK€ YYMUTBHIBAIOTCS TPEeOOBAaHUS K IJIAHUPYEMBIM JIMYHOCTHBIM,
METarpeIMETHBIM U TPEAMETHBIM pe3yJbTaraM oOydeHHs B ()OPMHUPOBAHUU OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIbHON  JEATENbHOCTH/Y4eOHbIX JeHCTBUI O0OydYalomUXCsi 1O OCBOCHHIO COJEP)KAHUS
OMOJIOTHYECKOTO 00pa30BaHUs.

B mporpamme mo Owomormm (10—11 xmaccel, ©a30BbIi ypOBEHB) pEaTM30BaH MPUHITUII
MIPEEeMCTBEHHOCTH B U3y4eHUHU Ouosoruu, O6aarogaps yuemy B Heil mpocMaTpHUBaeTCs HanpaBiIeHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX C (DOPMUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHs, LIEHHOCTHBIX
OpPHEHTAIM JIMYHOCTH, KOJOTMYECKOTO MBIIUICHUS, MPEACTABICHUH O 310pOBOM 0OOpa3e >XKU3HU U
Oepe’KHBIM OTHOIIEHHWEM K OKpyKatomeld mnpupoaHoir cpexne. [lostomy Hapsny ¢ H3ydeHUEM
00111e0MOIOrNYECKUX TEOPUH, a TakKe 3HAHUN O CTPOCHUU >KHMBBIX CHCTEM Pa3HOT0 paHra M CyIIHOCTH
OCHOBHBIX TMPOTEKAIOMIMX B HHUX MPOIECCOB B MporpaMMe IO OHOJOTUU YAENEHO BHUMAaHHE
MCIOJIb30BAHUIO MOJIYYEHHBIX 3HaHUN B MOBCETHEBHOM U3HU JJISl PEUICHUS MPUKIAAHBIX 3a/1a4, B TOM
gyucie:  NpodUIaKTUKHA  HACIEACTBEHHBIX  3a00JieBaHUN  YeJNOBEKa,  MEIUKO-TE€HETHYECKOTrO
KOHCYJIbTUPOBaHUSA, OOOCHOBAHMSI JKOJIOTMYECKH L€Jeco00pa3HOro TMOBEACHUS B OKpYyXarouieu
MPUPOJHOM Cpefie, aHAIN3a BIUSHUS X03IHCTBEHHOM JEATEIIbHOCTH YeJIOBEKA Ha COCTOSTHHE MPUPOIHBIX
Y UCKYCCTBEHHBIX SKOCHUCTEM. Y CHJICHHE BHUMAHMS K MPUKIIAJHON HAMPaBIEHHOCTH Y4eOHOTO IpeaMera



«buonorus» NpoAUKTOBAaHO HEOOXOIUMOCTHIO 00ECTIEUeHH I YCTIOBHM AJIsl pEIICHUS OJJTHOU U3 aKTyalbHbIX
3aJ1a4 MKOJBHOTO OMOJIOrHYECKOT0 00pa3oBaHusl, KOTopas Mpearnoiaraet opMUpPOBaHUE Y 00yJarOIIUXCSI
CIIOCOOHOCTH aJJaNTHPOBATHCS K M3MEHEHHSIM JJUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MHUPA.

Buornorus Ha ypoBHE cpeiHero oomiero o0pa3oBaHus 3aHUMAET BakHOe MecTo. OHa obecrieunBaeT
¢dopmHpoBaHUE y OOYYaIOLIMXCS NMPEACTABICHUN O HAayyHOW KapTHHE MHpa, paciiupser u o0oOIiaeT
3HAHUA O KUBOU MPUPO/JE, €€ OTIIMUNTENbHBIX IPU3HAKAX — YPOBHEBOM OPraHU3alliy U SBOTIOINH, CO3AET
YCIIOBUSL JUIS: TO3HAHUS 3aKOHOB KUBOW MPHUPOAbI, (opMUpoBaHUs (HYHKIMOHAIBHOM TpaMOTHOCTH,
HABBIKOB 3JI0POBOIO W 0€30MacHOT0 o00pa3a JKW3HH, HKOJIOTMYECKOTO MBIIUIEHUS, II€HHOCTHOTO
OTHOIIECHHUS K )KUBOI MPUPOJE U YETIOBEKY.

Bonbmioe 3HaueHne 6MOJIOTHST UIMEET TaKXKe JJIsl PEIICHUs] BOCIIUTATEIbHBIX U Pa3BUBAIOIINX 33124
cpeanero obmero oOpa3oBaHus, colMaIM3anuu oOydarommxcs. V3ydenue Ouonorun obOecreunBaeT
ycIoBus U1 (hOPMUPOBAHMSI MHTEIUICKTYaTbHBIX, KOMMYHHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABHIKOB,
ACTETUYECKON KyJIbTYpBHl, CIIOCOOCTBYET MHTErpallii OHMOJIOTUYECKUX 3HAHWN C TPEACTaBICHUSMH M3
JIPYTUX y4eOHBIX MPEIMETOB, B YACTHOCTH, (U3MKH, XUMUU U reorpaduu. HazBaHHble MOJOXKEHUS O
MpelHa3HauYeHUN y4yeOHOro mnpenMera «bUOOTHA» COCTAaBUIM OCHOBY JJISl OMpEIENICHUs IMOAXO0JI0B K
0TOOpY U CTPYKTYPUPOBAHMIO €TO COAEPIKAHMSI, IIPEICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OT160p conepsxanus yueOHoro rnpeamera «bruonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C TO3UIUI
KyJIbTypOCOOOPa3HOT0 MOIX0/a, B COOTBETCTBUU C KOTOPHIM OOYyYalOIIHMecs J0JKHBI OCBOUTH 3HAHUS U
YMEHHUS, 3HAYUMbIE Ui (OPMHUPOBAHUS OOILIEH KyJIbTYpHI, ONpPENEISIONME AJEKBAaTHOE IOBEICHUE
YeJIOBEeKa B OKpY’Kalolle MpupoaHOi cpee, BOCTpeOOBaHHBIE B MOBCETHEBHON KU3HU U MPAKTUYECKON
nestenbHocTH. Oc000€ MECTO B 3TOU CUCTEME 3HAHUH 3aHUMAIOT 3JIEMEHTHI COJIEPKaHMsL, KOTOPBIE CITyKaT
OCHOBOU 151 (hOPMHUPOBAHMSI TMPEJCTABICHUNH O COBPEMEHHOW €CTeCTBEHHO-HAyYHOW KapTUHE MHpa U
LEHHOCTHBIX OPUEHTAIMIX JIUYHOCTH, CIOCOOCTBYIOIIUX I'YMaHU3alMU OMOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypHpOBaHUE COAEPKaHUS yUeOHOro MaTepuasa B IporpaMme o OMOJIOTUH OCYIIECTBIICHO
C y4€TOM MPHUOPUTETHOIO 3HAUYEHHUs 3HAHUI 00 OTIMYUTEIBHBIX OCOOCHHOCTSX KHBOW MPUPOJBI, O €€
YPOBHEBOM OpraHU3allid U 3BOJIONUU. B COOTBETCTBHM C 3TUM B CTPYKType ydeOHOro mpeamera
«buonorus» BBIAETICHBI CIEAYIOLINE COJlepKaTeabHble IMHUM: «bruonorus kak Hayka. MeTopl HAy4YHOTO
no3HaHus», «Kierka kak Ononoruueckas cuctemay, «OpraHu3M Kak Ouonorndeckas cucremay», «Cucrema
¥ MHOT000pa3ue OpraHu4ecKoro Mupay, « IBOIIOLHS KUBOH MPUPOIBD», « IKOCUCTEMBI U MIPUCYIIIUE UM
3aKOHOMEPHOCTH.

B cucreme cpemnero o6Omiero oOpa3oBaHus y4deOHBINM mnpeameT «buonorus», w3ydaembplii Ha
0a30BOM ypOBHE, SIBIISIECTCS 0053aTEIbHBIM YY€OHBIM TTPEIMETOM.

Jlst u3ydenust 6nosioruu Ha 6a30BOM YPOBHE cpeiHero o01ero oopa3oBaHus OTBOIUTCS 68 4acoB:
B 10 xmacce — 34 gaca (1 gac B Henenmto), B 11 knacce — 34 gaca (1 gac B Heaenmo).

COJEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. Bnosnorus kak Hayka.



buonoruss xak Hayka. CBsA3p OWONOrMM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMHU
€CTECTBEHHBIMH HayKamH, puiiocopueii, STUKOH, SCTETUKOM 1 rpaBoM. Ponb 6uonoruu B popMUpOBaHUHU
COBPEMEHHOM HayYyHOH KapTUHBI Mupa. CucTtemMa OMOJIOrMYecKUX HayK.

Metoapl TO3HAHUS >KUBOW MNPHUPOIBI (HAOMIOACHUE, HKCIEPUMEHT, OIHCAaHHE, W3MEpEHHUE,
KJaccu(uKanus, MOCIMPOBAHUE, CTATUCTUYECKAsk 00pabOTKa TaHHBIX).

JdemoncTpanum:

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

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

[Ipaktuueckas padoralNe 1. «Vcronp3oBaHre pa3TUYHBIX METOIOB IPU U3yYCHUN OMOIOTUYECKUX
00BEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALHA.

Xussie cucreMsl (6HocHcTEeMBbl) Kak MpeaMeT u3ydeHus: ouosnoruu. OTianyue KUBBIX CUCTEM OT
HEOPraHWYeCKON TPUPOIBI.

CBoiicTBa OMOCHCTEM W HMX pa3HOOOpa3ue. YPOBHH OpraHU3AIMM OMOCHCTEM: MOJICKYJISIPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpraHu3MEHHBIH, MOMYJISIIIUOHHO-BUA0BOI, 9KOCHUCTEMHBIN
(6roreoneHOTUYECKH I ), OMOC(EPHBIH.
JdemMoncTpanuu:

Tabmuupl 1 cxembl: «OCHOBHBIE IPU3HAKH KU3HI», « Y POBHH OpraHU3aLUH KUBOW IPUPOIBI».

O6opynoBanwue: moaens Monekybl JJHK.

Tema 3. Xumuveckuii cOCTaB U CTPOCHHUE KJIETKH.

XHWMHMYECKUH COCTaB KJIIETKU. XMMUYECKHE DJIEMEHTBI: MAaKpO3JIEMEHTHI, MUKPO3JIEMEHTHI. Boa u
MHUHEpaJIbHbIE BEIIECTBA.

OyHKIMH BOJbI U MUHEPAIbHBIX BEIeCTB B KieTke. [lognepxanue ocMoTudeckoro 0anaHca.

benku. CoctaB u cTpoeHHe OenKOB. AMHHOKHCIOTHI — MOHOMeEpHI OenkoB. He3ameHumble u
3aMEHUMBIC AMHHOKHCIOTHI. AMHWHOKHUCIOTHBIM COCTaB. YPOBHH CTPYKTYPBI OCJIKOBOW MOJIEKYJIBI
(mepBuuHas, BTOpPUYHAs, TPETUYHAss M YETBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBOMCTBAa OEIKOB.
buonornueckue pyHKIUN OEIKOB.

®depMeHThI — OHoornyeckre Katanuzatopsl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTP, CyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunsl. OTinuns pepMEeHTOB OT HEOPraHMYECKUX KaTalu3aToOpPOB.

YrneBobl: MOHOCaxapu bl (TJIFOK03a, pu003a U Ie30KCUpro03a), Tucaxapuasl (caxaposa, JaKTo3a)
U ToJiucaxapu bl (Kpaxmall, TIIMKOTeH, 1eJITI0103a). buonornyeckue QyHKIMHN YTIIEBOIOB.

Jlunuaer: Tpurmmnepuasi, Gochomunuasl, crepounbl. ['mapoduibHO-THIAPOGOOHBIE CBOMCTBA.
buonoruueckue ¢pynkiuu nunuaos. CpaBHeHHE yTIEBOIOB, OSIKOB U JIMMKUJ0B KaK HCTOYHUKOB SHEPTHH.

Hyxneunossie kucnotsr: IHK n PHK. Hykneotuapl — MOHOMEpPHI HyKJIEMHOBBIX KUCIIOT. CTpoeHue
u ¢pynkuuu JJHK. Ctpoenne u pynxnuu PHK. Buast PHK. AT®: ctpoenune u GyHKIHH.

Hutonorus — Hayka o kietke. Kietounas teopust — mpumep B3aMMOJIEHCTBHS Uae U (HakToB B
Hay4HOM IO3HAaHUU. MeToabl U3y4eHHUs KIETKU.

Knerka kak nemoctHas »uBas cucreMa. OOlIue NpPU3HAKK KIETOK: 3aMKHYyTas Hapy»Has
MeMOpana, moJiekyibl JIHK kak renernueckuii anmapar, cucreMa CHHTe3a Oerka.

Tumel  KJIETOK:  dyKapuoTHYeckas W mpokapuoTuueckas. (OcoOEHHOCTH  CTPOCHHS
nmpokapuoTuueckoi kieTku. Kierounass crtenka Oaktepuit. CTpoeHHE SYKApUOTHYECKON KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIIbHOM, )KUBOTHON U TPUOHOM KIIETKH.



[ToBepxXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKa, TJIUKOKAJIUKC, HX (yHKIUU.
[Tna3maruueckas MmemOpaHa, e€ cBoiicTBa u ¢pyHkuuu. Llutornasma u e€ opranonasl. OnHoMeMOpaHHbIE
opranouabl kietku: OIIC, anmmapatr ['onabmku, auzocombl. [lonyaBTOHOMHBIE OPTraHOU[bBI KIIETKU:
MUTOXOHAPHH, TIacTuAbl. [Ipoucxokaenne MUTOXOHAPUA U rtactua. Buasl mnactun. HememOpanubie
OpPraHoOubl KJIETKH: PUOOCOMBI, KIIETOUHBIM IEHTpP, MEHTPUOIU, PECHUYKH, KTyTHKH. OYHKINH
OpPraHouOB KJIETKU. BKitoueHus.

Snpo — perynaropHsiii 1eHTp kKieTku. CTpoeHHe sapa: suepHas 000JI0YKa, KapHoIlia3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdemMoncTpanuu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llneiinen, P. Bupxos, Ix. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®pankiun, K. M. bap.

Huarpammsbl: «PacnpenesieHue XUMUYECKHX JIEMEHTOB B HEXKUBOU Npupoie», «Pacnpenenenne
XUMHUYECKHX 3JIEMEHTOB B KUBOI MPUPOJIEH.

Tabmune! u cxemsl: «Ilepuonnyeckas TabauIa XUMUYECKUX 3JIEMEHTOBY», «CTpOeHHE MOJIEKYIIbI
BoAb», «buocunTes Oenmka», «CtpoeHue Moisekyibl Oenka», «Ctpoenue depmenta», «HyxinenHoBbie
kuciotel. JJHK», «Ctpoenue mosekynsl AT®», «CTpoeHue 3yKapHOTHYECKOM KIETKH», «CTpoeHHe
XKUBOTHON KieTKn», «CTpoeHHE pacTUTEIbHOU KIETKW», «CTpoeHHuEe NPOKAPUOTUUYECKON KIIETKUY,
«CTpoeHue siipa KIETKI», « YTIeBOAbDY, «JIunuasn.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 000PYIOBaHKE JUIsI POBEICHUS HAOIIOICHUH, HU3MEPEHUH,
AKCIIEPUMEHTOB, MUKPOIIPETapaThl PACTUTEIBHBIX, )KUBOTHBIX U OaKTEpUATHHBIX KIETOK.

JlaGopaTopHble U MpaKkTH4YecKre padoThi:

JlaGopaTtopnast pabota Ne 1. «M3yueHue KaTaIMTHYECKOW aKTMBHOCTH ()epMEHTOB (Ha MpUMEpe
aMmIIa3bl WK KaTajlasbl)y».

JlaGopaTtopHnas pabora Ne 2. «M3ydyeHune cTpOoCHHS KIETOK PaCTeHUH, )KUBOTHBIX M OaKTepUid 1O
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOTIpEnapaTax U Ux OMUCaHUEH.

Tema 4. /KuzHeneATeJIbHOCTD KJIETKH.

OOMeH BemiecTB, WM MeTaboau3M. AccUMUIALUS (TUTACTHYECKUH OOMEH) W JTMCCHMUIISIUS
(oHepreTuyeckuii 0OMEH) — JABE CTOPOHBI €AMHOIO IMpoiecca MeTadonu3Ma. Pob 3aKOHOB COXpaHCHHS
BEIIECTB U SHEPTUU B IOHUMAaHUU MeTaboIM3Ma.

Tumnbel oOMeHa BelecTB: aBTOTPODHBIN U TeTepoTpodHbINA. Poib pepMEeHTOB B 0OMEHE BEIIEeCTB U
MIPEBPALCHUH SHEPTUU B KIIETKE.

®dotocunrte3. CreroBas u TeMHOBas (a3wl hoTocuHTe3a. Peaknuu dpotocunTesa. I HeKTUBHOCTD
dboTocuHTe3a. 3HaueHne POoTOCHHTE3a Il KU3HHU Ha 3emiie. BiausiHue ycnoBuit cpeasl Ha POTOCHHTE3 U
CHOCOOBI TIOBBIIICHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UpYIole OakTepun. 3HaueHHEe XeMOCHHTE3a JIJIS )KU3HH Ha 3emIle.

DHepreTudyeckuii 0OMEH B KIeTke. PaciieruieHune BemIeCTB, BBIICICHHE W aKKyMYJIUPOBaHUE
SHEPTUU B KIIETKE. DTallbl YJHEPreTUYecKoro ooMeHa. I mukonus. bpoxenne u ero Buasl. KucmopomHoe
OKHCJICHWE, WIH KJIeToyHoe Jnbixanue. OxuciautenbHoe ¢ocdopunupoBanue. IPHPEeKTUBHOCTD
SHEPTEeTUYECKOr0 OOMEHa.

Peakiun marpuunoro cunresa. ['enerudeckas uHpopmanus u JJHK. Peanuzamnus renernyeckoi
nHpopManuu B KieTke. [ eHeTHUEeCKnid KOl U ero CBOWCTBa. TpaHCKpuIus — MaTpuuHbiii cuaTe3 PHK.
Tpaucmsiiust — OuocunaTe3 Oenka. Jrtambl TpaHcusuuu. KoaupoBanue aMUHOKHCIOT. Ponbk pubocom B
OonocuHTe3e Oenka.



Heknerounsie ¢opmbl xu3Hu — BUpychl. Mctopuss otkpeitTus BupycoB (JI. . MBaHOoBCKHMiA).
OcoOeHHOCTH CTPOCHUS M )KU3HEHHOTO IMKJIa BUpYcoB. bakTepuodaru. bone3nu pacrenuii, )KUBOTHBIX U
YeJI0BEKa, BhI3bIBaEMbIe BHUpycaMu. Bupyc ummyHnonedummra yenoseka (BUY) — Bo3oyaurens CITNa.
OOpaTHast TpaHCKpUIIMS, peBepTaza W HHTerpaza. l[IpoduiiakThka pacnpoCTpaHEHUsS BHPYCHBIX
3a00JIeBaHU.

JdemoncTpanum:

IToptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsszes.

Tabmumpl m cxembl: «Tunbl nuTanus», «Metaboausm», «MHUTOXOHIPHU», «IDHEPTETUUCCKUN
obmeny», «Xmopormacty, «Dorocuntesy, «Ctpoenue JIHK», «Ctpoenne u QpyHKIIMOHUPOBAHHUE TEHAY,
«Cunre3 Oenka», «['enernueckuii kon», «Bupycs», «bakrepuodaruy, «CTpoeHne U KUIHEHHbIH LHAKI
Bupyca CIIN/1a, 6aktepuodaray, «Pemmukarms JHK».

Ob6opynoBanue: moxenu-anmukauu «Yasoenne JIHK u tpanckpunims», «buocunres Genkay,
«CTpoenue KieTkn», mozeinsb cTpykrypsl JJHK.

Tema 5. PazMHoKeHHe M HHAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KieTounbIi UK, WK )KU3HEHHBIA UK KiIeTku. MHTepdaza u muTto3. [Iporeccsl, mporekaroniye
B uHTepdaze. Perumukarus — peakuust marpuunoro cuHte3a JIHK. Ctpoenune xpomocoM. XpoMOCOMHBIHA
Habop — KapuoTuIl. JIUIITONAHBIA M TaIUIOUIHBIA XPOMOCOMHBIE Ha0Opbl. XpomaTuabl. LluTonornueckue
OCHOBBI Pa3MHOXEHUS U UHIUBUIYATIbHOTO PAa3BUTHUSI OPTaHU3MOB.

Henenue kierku —Muto3. Ctaguu Mutosa. [Ipouecchl, mporucxoasinye Ha pa3HbIX CTAAUSX MUTO3A.
buonornueckuii cMbICII MUTO3A.

[IporpamMmmupyemasi rubensb KISTKH — allonTo3.

@opMbl pa3MHOKEHHUSI OPraHU3MOB: O€cCrojioe M TMoJoBoe. Buabl 0Oecrnosioro pa3MHOXKEHHUS:
JielieHue HaJBOe, TIOYKOBaHHE OJIHO- M MHOTOKJIETOYHBIX, CIIOpoOoOpa3oBaHHe, BEreTaTUBHOE
pa3MHO)keHHe. VICKycCTBEHHOE KIIOHHUPOBAaHNE OPraHU3MOB, €70 3HAYEHUE IS CEJIEKIINH.

[TonoBoe pa3MHOKEHUE, €T0 OTJINYUS OT OECIONOrO.

Meiio3. Ctaguu Mmeiio3a. [Iponeccsl, npoucxoasume Ha cTagusax Meito3a. [loBegenne XxpoMmocom B
Mmeriose. Kpoccunrosep. bruonornueckuii cMbIch U 3HaU€HUE MeH03a.

lamerorenes — mporecc 00pa3oBaHUSI TOJOBBIX KIETOK Yy JKHBOTHBIX. [loJOBBIE >KENe3bl:
CEMEHHHKH U simaHuKH. OOpa3oBaHue U Pa3BUTHE MOJIOBBIX KJIETOK — TaMeT (CIIepMaTO30U/I, SIUIIEKIIeTKA)
— criepMaTorenes u oBoreHe3. OCOOCHHOCTH CTPOEHUS AUILEKIIETOK U criepMaTo30u10B. OmI010TBOpEHHE.
[TapTeHorenes.

NunuBuayansHOEe pa3BuTHE (OHTOreHE3). OMOpPHOHANbHOE pa3BUTHE (IMOpHOTEHE3). DTarbl
SMOpPUOHAIBHOTO PAa3BUTHA Yy TMO3BOHOYHBIX >KMBOTHBIX: JpOOJIEHWE, TacTpyJALUs, OPraHOTEHE3.
[ToctomMOpuoHanbHOEe  pa3BuTHE. TUNBl  MOCTAMOPHUOHAIBHOTO  PA3BUTHS:  MPSMOE, HENPSMOE
(mmurmHOYHOE). BusiHUE cpepl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOACTBA.

Pocrt u pa3Butue pactenuii. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHHU, CTA/IUU PA3BUTHSL.

JdemMoncTpanuu:

Tabmuupl u cxeMbl: «@DOpMBbI Pa3MHOXKEHHUS OPraHU3MOB», «J/[BOWHOE OMMIOAOTBOpEHUE Y
IIBETKOBBIX pacTeHHi», «BererarnBHoe pa3MHOXKEHHE pacTeHUN», «JlemeHue KIeTKu OakTepuiiy,
«CtpoeHne MoJIOBBIX KIETOK», «CTpoeHne XpomMocombl», «Knetounslii nukim», «Pemmukanmus IHK»,
«Mutoz», «Meros», «lIpsMoe u HenpsaMoe pa3BUTHEY», «['aMeToreHe3 y MIEKOMUTAIONIUX U YEJIOBEKa,
«OCHOBHBIE CTa I OHTOTEHE3a.



O6opynoBaHue:  MHKPOCKON,  MuUKpompemnaparbl  «CrnepMaTo30Ubl  MJIEKOMHUTAIOIIETOY,
«Siueknerka miekonuTarouiero», «KapuokmHes B KieTKax KOpelIKa JyKa», MarHUTHas MOJEIb-
anmuukanus «Jlenenue kinetku», moaenb JJHK, monens meradasHol XpoOMOCOMBL.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

JlaboparopHuas pabota Ne 3. «HaOmroeHrne MuTO3a B KJIETKaX KOHUMKA KOPEIIKA JTyKa Ha TOTOBBIX
MHUKpOIIpernapaTax.

JlaGopatopnass pab6ota Ne 4. «M3yueHue CTpOeHHUS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpernapaTax».

Tema 6. HaciiencTBeHHOCTh M U3MEHYHBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun reHeTHKU. VicTopusi pa3BUTHS T€HETHKU. POJb IUTONOTUU M SMOPHOJIOTHH B
CTaHOBJICHUHM TE€HETHKHU. BKiax poccMUCKUX M 3apyOexHBIX YUYEHBIX B Pa3BUTHE T€HETUKU. MeETOmbl
TCHETUKN  (THUOPHUIIONIOTUYECKUHM, [UTOTCHETHUECKUN, MOJICKYIspHO-TeHeTH4eckuii). OCHOBHBIC
reHeTUYEeCKUe MOHATHUS. ['eHeTruecKkasi CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACIIeOBAaHUs TMPU3HAKOB, ycTaHOBJICHHBIE . Mennenem. MoHOruObpumHoe
CKpelllMBaHUe. 3aKOH eIuHO000pa3zus ruOpuIoB nepBoro nokoseHus. [IpaBuino nomMuHHpoBaHUS. 3aKOH
pacuieruieHus npu3HakoB. [ ' unoresa unctorel ramer. [1oHOE M HEMOIHOE JOMUHUPOBAHME.

JuruGpunHoe ckpelmuBanye. 3aKOH HE3aBUCUMOTO HACJIeI0OBaHUs MPU3HaKoB. LluTorenernyeckue
OCHOBBI  JUTHOPUIHOTO  CKpelIMBaHUS.  AHamu3uWpymoomiee  ckpeniuBaHue.  Vcmonp3oBaHue
AHATM3UPYIOIIETO CKPEIMBAHUS JIJIsl ONIPEICTICHHSI TEHOTUIIA OCOOH.

CueruienHoe HaclieioBaHue mpu3HakoB. PaGora T. Moprana mo CueNI€HHOMY HacleJI0BaHHIO
reHoB. Hapy1ienue crienienus TeHOB B pe3yJibTaTe KPOCCUHTOBEpA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKHe KapThl.

I'enetnka mona. XpOMOCOMHOE OMpeAesieHre Imoia. AyTOCOMbI M TMOJIOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMeTHble opraau3Mbl. HacnenoBanve npru3HakoB, CHEIIIEHHBIX € TOJIOM.

N3meHunBOCTh. Buabl M3MEHUMBOCTH: HEHACJIECTBEHHAs W HacleACTBeHHas. Ponb cpeasl B
HEHACJIEACTBEHHON N3MEHYNBOCTH. XapaKTePUCTUKA MOIU(DUKAITMOHHON U3MEHYMBOCTH. BapuannoHHbIiA
psn U BapuanuoHHas kpuBas. Hopma peakuun npusHaka. KojinuecTBeHHbIE U KaUeCTBEHHbIE IPU3HAKU U
X HOpMa peakiuu. CBocTBa MOAU(PUKAITMOHHON H3MEHYUBOCTH.

HacnencreenHnasi, iiiv TeHOTHITMYECKAs, K3MEHYMBOCTh. KoMOWHATHBHAS H3MEHYUBOCTh. Melio3 u
MOJIOBOM MPOILIECC — OCHOBA KOMOWHATUBHON M3MEHYMBOCTH. MyTallMOHHAs HM3MEHYHUBOCTD.
Knaccudukanuss MyTarnuii: TeHHbIE, XpPOMOCOMHBIC, T'€HOMHBIC. YacToTa W TNPUYUHBI MYTAaIlHil.
MyTtarensbsie pakTOpbl. 3aKOH TOMOJIOTHYECKUX PSI0B B HacleACTBeHHON n3MeHunBocty H. . BaBunosa.

BresaepHas HACIEACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka 4yenoBeka. Kapuotun demoBeka. (OCHOBHBIE METOJbl TIE€HETHKU 4YeEJIOBEKa:
TeHEAJOTUYCCKUH, OJIM3HEIOBbIN, UTOTEHETHUECKUN, OMOXMMHUYECKUN, MOJICKYJISPHO-TEHETUICCKHI.
CoBpeMeHHOe ompe/IeieHUe TeHOTUIIA: TOJIHOT€HOMHOECEKBEHUPOBaHUE, TEHOTUITUPOBAHUE, B TOM YHCIIE
¢ nomompio III[P-ananu3za. HacnencTBeHHble 3a0o0JieBaHUs YEIOBEKAa: T'€HHBIC 00J€3HH, OOJC3HHU C
HACJICJICTBEHHOW MPEApacoNOKEHHOCThIO, XPOMOCOMHEIE Oosie3HH. CoMaThyecKkue W TeHEepaTUBHBIC
myTauuu. CTBOJOBBIE KIETKH. [IpuHIUIBI 310pOBOr0 00pas3a >KU3HH, TUATHOCTHKHU, MPOPMIAKTUKU U
JIEYCHUS] TEHETUYECKUX Oosie3HelH. MeauKo-TeHETHYECKOe KOHCYJIbTUPOBAHHUE. 3HAUCHNE MEIUIIMHCKON
TeHETUKH B MPEAOTBPAILIEHUH U JICYCHUH FeHEeTUYECKUX 3a00JIeBaHUI YelloBeKa.

JdemoncTpanum:

Ioptpetsi: I'. Menpaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-PecoBckuit,
H. U. BaBuiios.



Tabmune! 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IUTOTEHETHYECKas OCHOBa», «3aKOH
paciierieHusi M €ro IUTOTCHETHYeCKas OCHOBa», «3aKOH YHCTOTBI ramer», «Jlurubpumnoe
CKpeurBanuey, «Lluronornyeckue OCHOBBI JUTMOPUIHOTO CKPEIIMBaHUM, «Meio3», «B3aumozeiicTBue
QJUIETIbHBIX TEHOB», «l'@HeTHuYecKHe KapThl PACTEHHH, >KMBOTHBIX W 4eNOBeKa», «l eHeTuka mojay,
«3aKOHOMEPHOCTH HACIIEOBaHUs, CIIETUICHHOTO € TT0JIOM», « KapuOTHIIBI YesloBEeKa U dKUBOTHBIX», « Buabl
M3MEHYUBOCTH», «MoaudukannonHas uU3MeH4YMBOCTb», «HacnemoBanue pesyc-daxrtopay, «['eHernka
IpyII KpoBn», « MyTallmoOHHasi U3MEHUYHUBOCTH).

O6opynoBanue:  Mojenu-anmvkanuun — «MoHorubpuaHoe — ckpemmBaHue», «Hemomnoe
JOMUHUpOBaHUE», «JlurnbpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHUKpPOCKON U
MuKkpomnpenapar «Jpo3oduia» (Hopma, MyTaruu GOpMbI KPBUIBLEB U OKpPAcKu Tena), repbapuit «I'opox
ITOCEBHOMNY.

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

JlaGopatopHast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTMOPHUIHOTO M JTUTHOPUIHOTO
CKpEIMBAaHUA y Ip030(UIIbI HA TOTOBBIX MUKPOIpENapaTax».

JlaGopatopnass pabora Ne 6. «M3yueHue MoAM(PUKANMMOHHONW W3MEHUYUBOCTH, IOCTPOCHHUE
BapHaIMOHHOIO psi/ia U BApUALIMOHHOW KPUBOW.

JlabopaTtopHnas pabota Ne 7. « AHanm3 MyTanuii y 1po30¢uiIbl Ha TOTOBBIX MHKPOIIpErapaTaxy.

[TpakTudeckas padora Ne 2. «CocTaBiieHrEe U aHATIU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenek1us Kak HayKa U Ipoliecc. 3apokaeHne cenekunu u fomectukanus. Yuenue H. Y. BaBunosa
0 IICHTPaX MPOUCXOXKICHUSI © MHOT00Opa3us KyJIbTyPHBIX pacTeHHA. [[eHTpBI MPONCXOKISHUS TOMAITHIX
XKUBOTHBIX. COpT, MOpOIa, MITAMM.

CoBpeMeHHBIC METOIBI CeNIEKITNU. MacCOBBIN M MHIMBHUIYaIbHBIH OTOOPHI B CEJICKITNN PACTCHHUH 1
KHUBOTHBIX. OneHKa 3KcTepbepa. bim3kopoacTBeHHOEe cKpeuMBaHue — UHOpuAMHr. Yucras TuHUS.
CkpemmBaHue 4YHCTBHIX JWHHUHA. ['ereposuc, mnm tubpuaHas cwia. HepoacTBeHHOE CKpemuBaHUE —
ayropunuur. OtnanéHHas rubpuauzanus v e€ ycrexu. VICKycCTBEHHBI MyTareHe3 U IOJIy4YeHHE
MOJIMUIIOUJOB. JJOCTHKEHUS CENEKIIUN PACTEeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexnonoruss kak oTpaciab NOPOU3BOJACTBA. [ €HHas WHXXEHEpHUs. Tambl CO3JaHUs
pexombunantHoit JIHK u TpancreHHbix opranm3moB. Kierounas wmxeHepus. KieTodHble KylbTypBhI.
MuKpoKJIOHATBHOE pa3MHOKEHHE pacTeHuM. KnonupoBanue BBICOKOIPOTYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OPTaHU3MOB. DKOJOTHYECKHE W ATHUeckue mpoodsiembl. MO — reHeTHdecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpamuu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypun, I'. /1. Kapneuenko, M. @. l1BaHOB.

Tabmumel u cxembl: kapra «LIeHTPBI MPOUCXOKIECHUS U MHOTO0Opa3us KyJIbTYPHBIX PaCTCHHID,
«ITopoapl JAOMaNIHUX >KUBOTHBIX», «CopTa KyIbTYPHBIX pacTeHwit», «OTmanéHHas TUOpUIN3AIU,
«Pabotel axkamemuka M. ®@. MBanoBay, «l[lomummongus», «OO0BEKTb OHMOTEXHOJIOTHN», «KiaeTouHbIe
KYJbTYpPbI U KIIOHUpOBaHUE», «KOHCTpyHnpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISDKU TUIOAOB U KOPHEIIOJ0B TUKUX (OPM M KYyJIbTYPHBIX COPTOB pacTEHHIA,
repOapuii «CeabCKOX03iCTBEHHBIC PACTCHUS.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

Okckypeusi «OCHOBHbIE METOJBl M JIOCTMDKEHUS CEJeKLMUW pAcTeHUH M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIUIO, TNIEMEHHYIO (pepMy, COPTOUCTIBITATEIbHBIA YYaCTOK, B TEILUTUYHOE XO3SHCTBO,
1abopaTopuI0 arpOyHUBEPCUTETA HIIK HAYYHOTO LIEHTPA).



11 KUIIACC

Tema 1. IBoTIOIIHOHHAA OMOJIOTHS.

[Ipennoceliky BO3ZHMKHOBEHMSI 3BOJIOLMOHHON TEOpUHU. DBONIOLMOHHAS TEOpUsS U €€ MECTO B
Ouozorun. BivsHue 3BOIIONMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUU U APYTUX HAYK.

CsugerenbcrBa 3BoNONMU. [laneoHTonOrMyeckne: MOCIEAOBATENBHOCTD IOSBICHHUS BUIOB B
MaJI€OHTOJIOTUYECKOM JIeTonHCH, Tepexoanbie (hopMbl. buoreorpaduyeckue: cXoACTBO U pazinyne dayH
1 (hJIOp MaTEepUKOB M OCTPOBOB.

DOMOpHONIOTHYECKUE: CXOJACTBA W Pa3Nu4us HSMOPHOHOB pa3HBIX BHJOB IT03BOHOYHBIX.
CpaBHHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHbIC, PYJUMEHTApPHBIE OPraHbl, ATaBU3MBI.
MonexkyaspHO-OMOXUMUYECKHE: CXOJICTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX METa00JINYECKUX
IIyTEN y BCEX OPraHU3MOB.

OpomonronHass Teopust Y. [lapeuna. [Ipeanochuiku BO3ZHMKHOBEHHUS JapBUHU3MA. [[BHKylne
CHJIBI 3BOJIONUHU BHAOB MO JlapBuHY (M30BITOYHOE Pa3MHOXKEHHE IMPH OrPAHUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas U3MEHYMBOCTh, 00ph0a 3a CyIIeCTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrerndeckast Teopus 3Bostonun (CTD) u e€ OCHOBHBIE TTOJIOKEHUS.

MuxkposBosmtouust. [Tomynsiius kak eAMHKUIA BUAA U SBOJIOLNH.

JBwxymue cunbl (GakTopsl) SBOJNIOLMM BUAOB B mpupoge. MyTanMoHHBIA mporecc |
KOMOMHATHBHASI U3MEHYMBOCTH. [lomyIs1iMOHHbBIE BOJTHBI U Apeiid renoB. M3onsuus u Murpausi.

EcrecTBeHHbI 0TOOp — HanpaBisgomuil GpakTop 3BoIrOIHH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[Tpucnoco0IeHHOCTh OPraHW3MOB KaK pe3yJbTaT dBoJOUUU. [Ipumepbl mpucrnocoOiaeHui y
Opranu3MoB. ApoMop(O3bl U UAN0AANITAIIUH.

Buna u Bunoo6paszosanue. Kpurepun Buna. OcHoBHBIE (pOpMBI BU1000pa30BaHus: reorpaduyueckoe,
9KOJIOTUYECKOE.

MakposBomons.  ®PopMbl  3BoNMOLMH:  (uUIeTHUYecKas, JAMBEPreHTHAs, KOHBEpreHTHasl,
napaiensHas. HeoOpaTuMocTh 3BOIOIHH.

[IpoucxoxaeHue OT HecleUUaIUM3UPOBaHHBIX NpenkoB. IIporpeccupyromas crnenuanu3anus.
AnantuBHas paguaius.

JdemMoncTpanuu:

[Toptpetsi: K. JIunnueit, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, 2. I'ekkens, O.
Miomnep, A. H. CeBepiios.

Tabmuupl 1 cxembl: «Pa3BuTHE OpraHMYECKOTO MHpa Ha 3emiie», «3apOoAbIIN MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTtepukc», «Dopmbl O00prOBI 3a cymecTBoBaHHE», «EcTecTBeHHBI OTOOPY,
«MHoroo6pa3sue copToB pacTeHHIN», «MHOroodpasue nopo >KUBOTHBIX», «Ilomymsiuuny, «MyTalmoHHas
U3MEHUYUBOCTHY, «Apomopdo3sl», «Mnuoamanramuuy, «OOmas nereHepamnus», «JBIKyIIHE CHITBI
ooy, «Kapra-cxema wmapmpyra nyrtemectBus Y. JlapsuHa», «bopb0a 3a CyIIeCTBOBaHHEY,
«[IpucrocobneHHOCTh ~ OpraHu3MoB»,  «leorpaduueckoe  BHI000pa3oBaHHE», «IKOJIOTHYECKOE
BHJ1I000pa30BaHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PA3IMYHBIMU TUIIAMU OKpAacku, HAOOp IJIOJI0B U CEMSH,
kosutekuust «lIpuMepsl 3alUTHBIX MPUCTOCOOIEHUHN y JKUBOTHBIX», MoJenb «OCHOBHbBIE HaIlpaBICHUS
ABOJIIOLIMNY, 00bEMHAA MoieTb «CTpOEHHE TOJIOBHOT'O MO3Ta MMO3BOHOYHBIX).



buoreorpaduyeckas kapra mupa, Kowiekuus «PopMbl COXPAHHOCTH MCKOMAEMbIX KUBOTHBIX U
pacTeHui», Mozenb anmukanys «Ilepexkpéct xpomocom», BiakHbIe Ipenaparsl «Pa3Butue HacCEKOMOT0»,
«Pa3BuTHe aArymkn», Mukpornpenapar «po3opuna» (HopMa, MyTaiiu GOpPMbI KPBUIBEB U OKPACKH TEJa).

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

JlaGopatopHas padota Ne 1. «CpaBHEeHUE BHIOB 110 MOP(OIOTHUIECKOMY KPUTEPHION.

JlaGopaTtopnast pabota Ne 2. «Onucanue mpuUCIOCOOJIEHHOCTH OpTaHu3Ma U €€ OTHOCHTEIBHOTO
XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHble peACTaBIEHUS O 3apOKICHUY KU3HU. HayuHble runoTe3sl BOBHUKHOBEHUS KU3HHU HA
3emiie: abuoreHes M MaHcnepMusi. XUMUYecKas SBOJIIOLMSA. AOHOTeHHBIN CHHTE3 OPraHMYEeCKHX BEIIECTB
13 HEOPraHWYECKUX. DKCIEPUMEHTAIbHOE MOATBEP)KIEHUE XUMHUUECKOH 3Boronnn. HavyanpHble 3Tarsl
Oouosornyeckoit sBomounu. Iunoreza PHK-mmpa. ®opmupoBaHne MeMOpaHHBIX CTIPYKTYp U
BO3HUKHOBEHHE IPOTOKIETKH. [lepBbie kneTkn 1 ux 3Bostonus. @opMUpoBaHNUE OCHOBHBIX TPYIIIT )KUBBIX
OpraHU3MOB.

PazButue xu3HM Ha 3emiie 1o 3pam U nepuoaam. Karapxei. Apxeiickas 1 mpoTepO30MCKast IphbI.
[Taneo3oiickass 3pa u e€ mepuonmbl: KEeMOPUHCKHM, OPAOBUKCKHM, CHIIYPHHUCKUN, JIECBOHCKHM,
KaMEHHOYTOJIbHBIHN, TEPMCKUH.

Me3so030iicKas dpa U €€ IepUoAbl: TPHACOBBIN, FOPCKUM, METIOBOU.

Kaiino3olickas apa u €€ nepuo/ipl: nNajaeoreHoBbIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBI.

XapakTepucTuKa KJIMMaTa M TEeO0JOTMYEeCKMX mpoueccoB. (OCHOBHBIE 3Tambl 3BOJIOLUU
pPacTUTENILHOTO M KUBOTHOTO MHpa. ApoMop¢o3bl y pacTeHUH W KHUBOTHBIX. [losiBlIeHue, pacuBer u
BBIMUpAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKoro MUpa Kak OTPaKeHHE HBOMIOUHUNA. OCHOBHBIE CHCTEMATHYECKHUE TPYIIIbI
OpraHU3MOB.

OBOJIOLMS YeloBeKa. AHTPONOJIOTUS Kak Hayka. Pa3BUTHE NpEACTaBICHUN O MPOUCXOKICHUHU
yesnoBeka. Meroasl M3ydeHHMs aHTponoreHe3a. (CXoAcTBa M pa3iMuds 4YeJIOBEKAa W KMBOTHBIX.
CucremaTHuecKoe MOJ0KEHUE YEIOBEKa.

JBmwxymume cuibl (pakTopsl) aHTpornoreneza. HaciencrBeHHass H3MEHUMBOCTh M €CTECTBEHHBIN
or6op. OO1IeCTBEHHBIN 00pa3 KU3HU, U3TOTOBICHHE OPYIUH TPY/a, MBILIIICHHE, PEUb.

OcHOBHBIE CTaUM U BETBU SBOJIIOLUHU YEJIOBEKA: aBCTPAJONUTEKH, YenoBek ymenslid, YenoBek
NpAMOXOIAIINNA, HeTOBEK HeaHAepTAIbCKHM, UemoBek pasyMHbIil. Haxoaku nckonaeMbIx OCTaTKOB, BpEMsI
CYIIIECTBOBaHMS, 00JIaCTh PACIIPOCTPAHCHHS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHS.

Yenoseueckne packl. OCHOBHBIC OONBINME pachl: €BpOINEOUHAs (€Bpa3uWiickas), HETpo-
aBCTpaJIOU THAS (3xBaTOpHaNbHA), MOHTOJIOMTHAS (a3uarcko-aMepuKaHCKas). UYepThl
MPUCIIOCOOJICHHOCTH TIPEACTAaBUTENECH YEeIOBEUeCKUX pac K YCIOBHUAM CYLIECTBOBaHMA. ENWHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdemMoncTpanuu:

Hoptpetsr: @. Penu, JI. ITactep, A. M. Onapun, C. Musnnep, I'. FOpu, Y. lapBus.

Tabmumpl u cxembl: «Bo3HukHOBeHHEe COTHEUHOW CHCTEMBI», «Pa3BUTHE OPraHMYECKOTr0 MHUPay,
«PactutenbHas knetka», «KuBoTHas kinetka», «IIpokapumornueckas kinetka», «CoBpeMEHHasi CUCTEMA
OpraHMYecKoro Mupa», «CpaBHEHHE aHATOMUYECKHX YEpPT CTPOEHHUS YeJIOBEeKa M 4YeI0BEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MeCTa MaJeOHTOJIOTMYECKUX HAaXOJOK IPEIKOB COBPEMEHHOTO YEJIOBEKay,
«/lpeBHelmue moan», «pesHue moamn», «llepseie cOBpeMeHHBIE JII0ANY, «HeaoBeduecKue pacs».



Ob6opynoBanue: Myisbku «lIporcxoxaeHue yenoBeka» (O0I0CTbI aBCTpajIONUTEKa, MUTEKAHTPONa,
HeaH/IepTaliblla, KPOMAaHbOHIIA), CICTIKH WU H300paKeHUsT KaMEHHBIX OpYyIUi TIEPBOOBITHOTO YeIOBEKa
(kamMHU-UOTIIEpHI, pyOMIa, CKpebdiia), reoOXpOHOIIOTUYECKass TabmuIa, KoJIeKus «DopMbl COXpaHHOCTH
HCKOIIAEMbIX )KUBOTHBIX U PACTEHUIN.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

[IpakTtuueckas pabora Ne 1. «M3yueHue HCKOMAeMBIX OCTAaTKOB PACTCHHH W JKUBOTHBIX B
KOJUIEKIIUSIX).

DKCKypcUsi «DBOJIONMS OPTaHWMYECKOro MHUpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIM WIIN
KpaeBeIuecKuil My3ei).

Tema 3. OpranusMsbl H OKpPYKaIIAs cpeaa.

DKOJIOTHSl KaK HayKa. 3aJlaud U pa3/ielibl 3KOJOTHH. MeToAbl 3KOJIOTHYECKUX MCCIEIOBaHUM.
DKOJIOTrM4eCKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OPTaHU3MOB: BOJHASI, HA36MHO-BO3AYIIIHASI, TOYBCHHAS, BHYTPHOPTaHU3MEHHAsI.

Oxonornueckue  Qakropel. Kmaccudukamms  skomornueckux — (GaKTOpoB:  aOMOTHYECKHE,
OMoTHYECKHe U aHTpOonoreHHble. JlecTBrEe IKOIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI.

AOuoTtndeckre (akTOphl: CBET, TeMmIeparypa, BiIakHOCTh. doronepuoausm. I[IpucrnocobnaeHus
OpPraHM3MOB K JIeWCTBUIO abnoTHYeckuX (pakTopoB. buonoruueckne puTmeol.

Bbuotnueckue ¢akropsl. Buuel OMOTHYECKMX B3aMMOACHUCTBHUI: KOHKYPEHLHS, XHIIHHUYECTBO,
cumMbuo3 u ero ¢opmel. [lapasuTusMm, koomepamus, MyTyalau3M, KOMMEHCaIH3M (KBapTHPAHCTBO,
HaXJICOHMYECTBO). AMEHCAIN3M, HEUTpalu3M. 3HA4eHHEe OWOTHYECKHX B3aUMOJCHCTBUN IS
CYIIIECTBOBAHHSI OPTaHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU Nomyasaund. OCHOBHBIE MMOKa3aTeau MOMYJISIUU: YUCICHHOCTb,
IJIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTb, MIPUPOCT, MUTpaLus. JIuHaAMIKa YHCIEHHOCTH MOMYJISIUN U €€
perysius.

JdemoncTpanum:

[Toptpetsr: A. I'ymboasar, K. @. Pynse, O. ['ekkens.

Tabmuer w1 cxembl: kapta «llpupomubie 30HBI 3emin», «Cpeasl OOUTaHUS OPTraHU3MOBY,
«Dotonepuoguszmy, «llomynsanun», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH TOMYJSIUA HHQY30pUU-
Tydenpkny, «lIuieBbie nemnm.

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

JlaGopaTopnast pa6ota Ne 3. «Mopdonorndeckue OCOOCHHOCTH PACTEHUW W3 Pa3HBIX MECT
oOUTaHU.

JlaGopaTtopHnas padota Ne 4. «BnusiHuEe cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.

[TpakTrueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISIIMN pa3HBIX BUOB PACTCHUIN.

Tema 4. Coo0miecTBa U 3KOJIOTHYECKHE CUCTEMBI.

Coo0mecTBO opraHu3MoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHOBas, MPOCTPAHCTBEHHAs,
Tpoduueckas (nuuiesas). Buapl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Dkonorudeckue cucTeMbl (9kocuctembl). lloHstTme 00 »dSKocucTeMe U OHOTreOleHO3E.
OyHKIMOHAIbHbIE KOMIOHEHTBI KOCHCTEMBI: MPOAYLEHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopor
BEIIECTB U MIOTOK YHEPIHHU B dkocucteMe. Tpoduueckue (MuiieBsie) ypoBHH dKocucTeMbl. [IumieBsie nenu
n cerd. OCHOBHbBIE IOKa3aTelM SKOCUCTEMbI: Ouomacca, MNPOAYKLIHS. ODKOJIOTHYECKHE MHUPAMUIBIL:
MPOJYKINH, YUCIEHHOCTH, Oromacchl. CBOMCTBA SKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALINS, Pa3BUTHE.
Cykieccusi.



[IpupoagHble  3KOCHUCTEMBI. JKOCUCTEMBI O3€p M peK. OKOCUCTEMAa XBOWHOTO WM
LIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE  KOCHUCTEMBL. ATPO3KOCHUCTEMBI.  YpOoskocucTembl. buomormdeckoe u
X034iCTBEHHOE 3HAUCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

Buopaznoobpazue kak Qakrop ycroitumBocTH sKocucteM. CoxpaHeHHE OHOJIOTHYECKOTrO
pazHo0Opa3us Ha 3emIie.

Yuenne B. U. Bepnanckoro o Ouocdepe. I'panuisl, coctaB u cTpykrypa Ouochepsl. XXupoe
BemecTBO U ero gyHkiuu. OcoOeHHOCTH Omocdepbl Kak TII0O0ATbHONW SKOCHCTeMBbl. J[nHammuueckoe
paBHOBecHe U 00paTHas CBs3b B Onocdepe.

KpyroBopoTs! BemiecTB 1 GMOT€OXUMUYECKHUE LUKIIBI 2JIEMEHTOB (YIIIepoaa, a30Ta). 30HAIbHOCTh
ouocepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuectBo B Ouocdepe 3emian. AHTpoOmNoOreHHbIe HW3MeHEHHs B Ouochepe. ['mobanbHbIe
HKOJIOTUYECKHE TPOOIEMBI.

CocymiecTBoBaHMe NpuUpoasl U uenoBeyecTBa. CoxpaHeHne Ouopa3HOOOpa3us Kak OCHOBA
ycTodunBocti Ouochepsl. OCHOBa pPAalMOHANIBHOTO YINpaBICHHS MNPUPOAHBIMU pecypcaMu M HX
UCroJib30BaHue. JloCTHkeHUsI OMOJIOTHH U OXpaHa MPUPOIBL.

JdemoncTpanum:

[Moptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepuanckuii.

Tabmuner 1 cxembl: «llumeBbie menm», «buoreHo3: cocraB u CTpykTypa», «l[Ipupomnbie
cooOmiectBay, «Llenu nmuTtanusy», «Kojgoruueckas nupamuaa», «buocdepa u dyenoBek», «IkocucremMa
LIMPOKOJINCTBEHHOT0 Jieca», «IDKOCUCTEMA XBOMHOro Jiecay, «buoleHo3 BogoéMa», «ATpOLIEHO3Y,
«IIpumepHbIe aHTPOTIOTEHHBIE BO3/IEHCTBUS Ha IPUPOAY», « BarkHelie nCTOUHNKY 3arps3HEHUs] BO3AyXa
U TPYHTOBBIX BOI», «[louBa — BaxkHeilas coctapistonias ouocdeps», «PakTopbl Aerpajalii MOYBY,
«ITapaukoBerii 3¢ dexT», «DakTopbl PaaMOaKTUBHOTO 3arps3HeHus Ouochepr», «OOImas CTpyKTypa
ounocdepr», «Pacnpoctpanenne xu3HU B Onochepe», «O30HOBBINA dKkpaH Omocheprs», «KpyroBopor
yrieponaa B ouochepe», «kKpyroBopor a3zora B mpupoie».

Ob6opynoBanue: Mopenb-amuiMkanus «Tunuynele OuoneHo3bl», repbapuii  «PactuTenbHbIe
cooOmiecTBay, Koyiekiuu «buoneHos», «Bpenutenu BakHEHIINX CEIbCKOXO3SHCTBEHHBIX KYIBTYpPY,
repOapuu M KOJUICKIIMH PACTEHUN ¥ KUBOTHBIX, MPUHAIJICKAIINE K Pa3HBIM KOJOTHYECKUM TpyIIam
oxHoro Buna, Kpacnas kuura Poccuiickoit @eneparnum, n300paxkeHus OXpaHIEMbIX BUIOB PAaCTEHUN U
KUBOTHBIX.

INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 110 BUOJIOI'MU HA
BA30BOM YPOBHE CPEJJHEI'O OBHIEI'O OBPA30OBAHUSA

Cornacao ®I'OC COO, ycranaBiIMBaloTCs TpPeOOBAaHUS K pe3yIbTaTaM OCBOCHUS 00yUYarOIUMUCS

IPOrpaMM CpeHEro 00IIero 00pa30BaHus: INYHOCTHBIM, METAIIPEMETHBIM U MPEAMETHBIM.
JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType TUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MpeameTa « buoaorusy BbIIEIEHBI CIEAYIOIIE
COCTABJIAIOLINE: OCO3HAHUE OO0YYarOIMMUCS POCCUHCKOM Ipa’kAaHCKOM MIEHTUYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAaMOOIPE/ENICHHUIO, HATMYME MOTUBAIMK K 00y4YEeHUI0 OMOJIOTHY,
LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOESKIEHMH JMYHOCTH HA OCHOBE KJIIOUEBBIX I[EHHOCTEH U
UCTOPUUYECKHUX TPaIULMHA pa3BUTUS OMOJIOIMYECKOr0 3HAHUS, TOTOBHOCTh U CLIOCOOHOCTh 00YYarOLINXCs
PYKOBOJCTBOBATHCSI B CBOEH AESITEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMU, IPUCYILIIUMU CUCTEME



OHMOJIOrMYecKOro 00pa3oBaHus, HaJTMYUE SKOJOTHUYECKOTO MPAaBOCO3HAHMUS, CTIOCOOHOCTH CTaBUTh LENU U
CTPOUTD KU3HEHHBIEC IJIAHBI.

JIM9HOCTHBIE pe3yIbTaThl OCBOCHHUS TMpenaMeTa « BHoIorusy JOCTUTAIOTCS B €AMHCTBE YIeOHOU U
BOCIIUTATEIbHON AESITEIBHOCTH B COOTBETCTBUM C TPATULIMOHHBIMU POCCUMCKUMU COIIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, MPHHITHIMH B OOINECTBE MpaBUIAMU H
HOpPMaMH TMOBEACHUS U CIIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHMS, CAMOBOCIHMTAHUS U CaMOpPa3BUTHS,
pa3BUTHS BHYTPEHHEH MO3ULIUY JIMYHOCTH, MATPUOTU3MA, YBAKEHHUS K 3aKOHY U IIPABOMOPAIKY, YEIOBEKY
TpYJa U CTaplIeMy MOKOJIEHHIO, B3aUMHOI'0 YBaXKEHUS, OEPExHOT0 OTHOIICHHUS K KyJIbTYpPHOMY HacleauIo
Y TPaauLIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoi denepannu, NpUpoe U OKPYKAIOIICH cpee.

JIM9HOCTHBIE pe3yNbTaThl OCBOCHHS ydeOHOro TmpenMera «bHONOTHS» MOMKHBI OTpaXKaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOIUXCSl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH TTO3UITUEH
JUYHOCTH, CHCTEMON  IIEHHOCTHBIX  OpPHUEHTAIMi, TO3UTUBHBIX  BHYTPEHHUX  yOeXKIeHUH,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIECHHOCTSIM POCCUICKOTO OOIIECTBA, PACIIUPEHUE )KU3HEHHOTO OIbITa
1 OTIBITA JESATENIbHOCTH B MIPOLIECCE pealln3alliii OCHOBHBIX HAIIPABIIEHUH BOCIIUTATENBHOMN 1€ATEIbHOCTH,
B TOM YHCJIE B YaCTHU:

1)rpa:xxaaHcKkoro BOCIMTAHUSA:

- c(OPMUPOBAHHOCTh TPAKIAHCKON MO3UIMHU O00YUaIOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHA POCCHIICKOTO OOIIECTRa;

- OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEMH, yBaXKEHUE 3aKOHA U MPABOTIOPSAKA;

- TOTOBHOCTh K COBMECTHON TBOPYECKOW MEATEIHHOCTH IMPHU CO3JAHUU YUYEOHBIX MPOCKTOB,
pelieHny yueOHbBIX U MO3HABATENIBHBIX 33124, BRITIOJHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

- CIIOCOOHOCTH OIpeNesTh COOCTBEHHYIO TMO3HIMIO [0 OTHOLIEHHUIO K SIBICHUSM COBPEMEHHOM
JKM3HHU U O0BIACHATH €€;

- YMEHHE YYMTHIBaTh B CBOMX JIEHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOI'O B3aWMOJEHUCTBUS
J0Jel ¢ pa3HbIMH YOSKICHUSIMH, KYJIbTYPHBIMU HEHHOCTSMHU U COLUATBHBIM MOJI0KEHUEM;

- TOTOBHOCTbH K COTPYAHUYECTBY B MPOIIECCE COBMECTHOTO BIMOIHEHUSI Y4EOHBIX, TO3HABATEIbHbBIX
U WCCIENOBATENbCKUX 3a]1a4, YBKUTEIHHOTO OTHOIICHHS K MHEHHUIO OIMOHEHTOB MPU OOCYKICHHUH
CHOPHBIX BOIIPOCOB OMOJOTHYECKOTO COJIEPIKAHUS;

- TOTOBHOCTb K TYMaHUTAPHOMI U BOJIOHTEPCKOMN NEATEIIHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

- c(pOpMHUPOBAHHOCTh POCCHUMCKON TPaXKJAaHCKOW HWIECHTUYHOCTH, IMATPUOTH3MA, YBAXKEHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Tiepe PoauHoM, ropaocTu 3a CBOil Kpaii, cBoro Poauny, cBOM
S3BIK U KYJIBTYPY, IPOILIOE U HACTOALIEE MHOTOHAIIMOHANILHOTO Hapoa Poccunu;

- IICHHOCTHO€ OTHOIIEHHE K MPHUPOJAHOMY HACIEAUI0 U MaMITHUKAM MPHUPOAbI, JOCTHUKECHHUIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

- CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHICKUX Y4YEHBIX B CTAHOBJICHHE M PAa3BUTHE OHOJIOTHH,
MMOHVMAaHUS 3HAUYEHUs OMOJIOTHH B MO3HAHUU 3aKOHOB MPHUPOMABI, B JKU3HHU YEIIOBEKA U COBPEMEHHOTO
o01IecTBa;

- ujeiHas yoexIEHHOCTh, TOTOBHOCTD K CITYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €T0
cyne0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

- OCO3HAHUE TYXOBHBIX [IEHHOCTEW POCCUICKOTO HAPOJIa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;



- CHOCOOHOCTH OLIEHMBATh CUTYallMI0 U NPUHHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTHUPYSACH HA
MOpaIbHO-HPABCTBECHHBIE HOPMBI U IICHHOCTH;

- OCO3HAHME JTUYHOTO BKJIA/Ia B TOCTPOCHHUE YCTOWYHBOTO Oy IyIIEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTENSIM, CO3[JaHHUIO CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUSA LEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUHU C TpaauLMAMU Hapoa0B Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS:

- ACTETHYECKOE OTHOIICHHWE K MHpPY, BKJIIOYas OSCTETHKY ObITa, HAyYHOTO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAA, OOLUIECTBEHHBIX OTHOLICHUIA;

- IOHUMAaHKe SMOIMOHATBHOTO BO3JICHCTBUS KUBOM MPUPOJBI U €€ LIEHHOCTH;

- TOTOBHOCTh K CaMOBBIPQXCHHUIO B PAa3HBIX BUJAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KayecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢usuveckoro BocnuTaHusi, (GopMHPOBAHMSA KYJIbTYPbI 3A0POBbS M 3MOLMOHAJIBLHOIO
Os1aromosty4us:

- MIOHMMaHWE W peaju3amus 370pOBOTO M Oe3omacHoro obpasza Xu3HH (3I0pOBOE NHUTAHUE,
coOJII0ICHNE TUTUEHNYECKHUX MPAaBUII U HOPM, cOATaHCHPOBAHHBIN PEXXHUM 3aHITUN U OT/AbIXA, PEryJIspHast
(dbu3uvecKass akTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIECHUS K COOCTBEHHOMY
(bu3nYeCcKOMyY U ICUXUYECKOMY 3[J0POBBIO;

- IOHUMaHUE IEHHOCTH MPaBWUJ HHIWBUIYATFHOTO U KOJUICKTHBHOTO O€30MacHOTO MOBEACHUS B
CUTYaIUSAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

- OCO3HaHHWE TOCJIEACTBUA M HENPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOICHHUS alKOTOJIs,
HapKOTHUKOB, KYpEHUS);

6) TPy10BOr0 BOCIUTAHMS:

- TOTOBHOCTH K TPYJly, OCO3HAHHUE LIEHHOCTH MacTepCTBa, TPY10JII00ue;

- TOTOBHOCTh K aKTHUBHOM JAESTEIbHOCTH TEXHOJOTHYECKOW M COLMAIbHOW HAINPaBICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSTH TaKyIO JAESITEIbHOCTD;

- HMHTEpeC K pa3NIUYHbIM cdepaM MNpodecCHOHATBHOU NeATENbHOCTH, yYMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OyayIIeii mpodeccruu u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IIIaHbL;

- TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO M caMOOOPA30BAHUIO HA MIPOTSHKEHUH BCEH KU3HU;

7) 3K0JIOTMYEeCKOr0 BOCTIUTAHUSA:

- 9KOJIOTHYECKH I1eTIECO00pa3HOe OTHOIICHUE K IPUPOJIe KaK HCTOYHUKY KHU3HU Ha 3eMIie, OCHOBE
€€ CyIlleCTBOBAaHMS,

- IOBBILICHHE YPOBHS 3KOJOTUYECKOU KYJIbTYpbl: MPUOOPETEHHE OTbITA JIAHUPOBAHUS MOCTYIIKOB
Y OLIEHKHM MX BO3MOKHBIX TOCIEACTBUN JUIsl OKPY KAIOLIeH cpeibl;

- OCO3HaHME INI00ATBHOTO XapaKTepa SKOJIOTUYECKUX NMPOOJIeM U MyTel UX pelieHus;

- CIIOCOOHOCTH HCITIOJIB30BaTh MPUOOpETacMble MPU U3YUYCHUH OMOJIOTHH 3HAHUS M YMECHHS TPH
pelieHnr MpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM IMPUPOJIONOIB30BAaHHEM (COOJIOJCHUE TPABUI
MOBEJICHUsI B NPUPOJE, HAMPABICHHBIX HA COXpPAaHEHUWE PaBHOBECHUS B HKOCHUCTEMAX, OXpaHy BHUJOB,
sKocUCTeM, Orochepsl);

- aKTMBHOE HEMpPUATHE AEHUCTBUH, MPUHOCAIIMX BPE OKPY’KAIOIIEH MPUPOJHOU Cpele, YMEHUe
MIPOrHO3UPOBATh HEONAroNpHUsITHBIE HKOJIOTMYECKHUE IOCIEACTBUS MPEANPUHUMAEMbIX JEUCTBUIA H
MPeoTBPALIATh UX;

- HaJgu4Me pPa3BUTOTO HKOJIOTMYECKOTO MBILIUICHHS, SKOJIOTHMYECKON KyJNbTYypbl, OIBITa
NESATEIbHOCTH 3KOJIOTMYECKON HANpaBIeHHOCTH, YMEHHUS PYKOBOJCTBOBAaTHCS MMH B IO3HABaTEIbHOM,



KOMMYHHUKAaTHBHOM M COLMAIbHOIM NpaKTHKE, TOTOBHOCTH K YYacTHUIO B MPAKTHUECKOH AEATEILHOCTH
HKOJIOTUYECKOI HaNPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

- ¢(hopMHUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M OOIIECTBEHHOH MpPaKTUK{, OCHOBAHHOTO Ha JMAJIOre KYyJbTYp, CIIOCOOCTBYIOIIEIO OCO3HAHUIO
CBOETO MeCTa B MOJIHUKYJIBTYPHOM MHPE;

- COBEPILICHCTBOBAHHE SI3BIKOBOI M UUTATEILCKON KYJIBTYPbI KaK CPE/ICTBA B3aHMO/ICHCTBHUS MEKTY
JFOBMH U TIO3HAHUS MUDA;

- TIOHMMaHue crenuukn OWOJOTMM KaK HAayKH, OCO3HaHUA €€ ponu B (HOpMUPOBAHUH
paMoOHATBFHOTO HAYYHOTO MBIIIUIEHUS, CO3/JaHUH LIEJIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEM MUPE KaK
O €IMHCTBE NMPHUPOJIBI, YEIOBEKa M OOILIeCTBA, B MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH M pElIeHUU
pobIeM COXpaHeHUs IPUPOTHOTO PABHOBECHS;

- YOe)KAEHHOCTh B 3HAUMMOCTH OMOJIOTUH JUI COBPEMEHHON HUBMIIM3ALUU: 00ECTIeueHHsI HOBOTO
YPOBHS pa3BUTHS MEIUIMHBI, CO3/IaHNE TEPCIEKTUBHBIX OMOTEXHOJIOTHH, CHOCOOHBIX peIIaTh PECypCHbIE
npoOIeMBl Pa3BUTHS YEIOBEYECTBA, MONCKA IyTeH BBIXOAA M3 TMIOOATBHBIX KOJOTMYECKUX MPOOIeM U
obecrieueHHs TEpexoAa K YCTOMYMBOMY pa3BUTHIO, PAMOHAIBHOMY HCIIOJIB30BAHUIO IPHUPOIHBIX
pecypcoB 1 (POPMHUPOBAHHIO HOBBIX CTaHIAPTOB JKU3HH;

- 3aMHTEPECOBAHHOCTh B TOJYYCHHU OMOJIOTMYECKMX 3HAHMM B LENAX TOBBIIICHUS OOLIeH
KYJIbTYpBl, €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, KaK COCTAaBHOW 4acTH (PYHKIMOHAJIBHON TPaMOTHOCTH
o0yyaromuxcs, GopMHPYEMO TP N3yUYEeHUH OMOJIOTUH;

- IOHMMaHUE CYITHOCTH METO/IOB IIO3HAHUS, HCIIONB3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH
UCTIONIB30BATh TIOJydaeMble 3HAHMSA I aHanmn3a M OOBSCHEHHs SBICHUI OKPY)KAIOIIEro MHpa M
IPOUCXOAAIIMX B HEM H3MEHEHHH, yMEHHE JenaTh 0OOCHOBAaHHBIC 3aKJIIOYEHHUS Ha OCHOBE HAYYHBIX
(haKTOB M UMEIOLINXCS JAHHBIX C LEJIBIO TIOIYYCHHUS TOCTOBEPHBIX BBHIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIB30BATh OMOJIOTHYECKUE 3HAHHS ISl PELIeHUs MpolieM B
pEaNTbHBIX KU3HEHHBIX CUTYaIUsX;

- OCO3HaHHE LEHHOCTH HAy4YHOW JEATEIIbHOCTH, T'OTOBHOCTb OCYIIECTBJIATH IPOCKTHYIO H
HCCIIEI0BATENIbCKYIO AEATEIbHOCTh MHUBHUIYaIbHO U B TPYTIIIE;

- TOTOBHOCTh U CHIOCOOHOCTH K HETIPEPHIBHOMY 00Opa30BaHUIO U CaMOOOPA30BaHUIO, K AKTUBHOMY
MOJTyYSHHIO HOBBIX 3HaHUH 110 OMOJIOTHH B COOTBETCTBHUH C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOCHUS yUeOHOTo npeameTa « buonorus BKIIOYal0T: 3HaUUMbIE
st (OPMHUPOBAHHUS  MHUPOBO33PECHHSI  OOYYAIONIUXCS  MEKIUCIUIUIMHAPHBIE  (MEXKIIPEIMETHBIC)
oOIIeHayYHbIC TOHATHS, OTPAXKAIOIIUE IIETOCTHOCTh HAYYHOM KapTUHBI MUpa U CIEHU(PHUKY METOJIOB
MO3HAaHUs, UCIHOJb3YCMBIX B CCTCCTBCHHBLIX HayKax (BGH_IGCTBO, OHCpPTIUs, SABJICHUC, MPOHCCC, CUCTEMaA,
HAy4YHBIH (JaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, HCCIeAOBaHWE, HaOIOJEHUE,
U3MEpEHUe, DJKCIEPUMEHT U JApPYTUX), YHUBEpCaldbHbIE Yy4eOHbIE JelCTBUSA (ITO3HABATEIBHEIE,
KOMMYHHKATUBHBIE, PETYIISTUBHBIE), oOecreunBaromniue GopMupoBanue GyHKIIMOHATIBHON IPAMOTHOCTH H
COLIMAJIbHOW KOMIETEHIIMHOOYYAIOMIMUXCS, CIIOCOOHOCTh OOYy4YalolIUXCsl HCIOJIb30BaThb OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33pEHUYECKHE 3HAHUS U YHUBEpCaJbHble YyueOHble JEHCTBUS B
MO3HABATEJILHON M COIMAIbHON MPAKTHUKE.

MertamnpenMeTHbIe pe3yJbTaTbl OCBOGHHUS MPOTPaMMBbI CpeaHero oOmiero oOpa3oBaHUs JTOJKHBI
OTpaXkaTh:



OBiageHne YHHBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1)0a3oBble JIOTHYECKHUE el CTBUS:

- CaMOCTOATENbHO (OPMYIHpPOBaTh M  aKTyaJlU3upoBaTh IMpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- HUCIOJIb30BaTh IMPpU OCBOCHHUU 3HaHUUI HpI/IéMBI JJOTUYCCKOI'O MBIIIJIICHUA (aHanma, CHHTC34a,
CpaBHEHUs, KiIaccHu(pUKaIMKU, 0000IIEeHUSs), PAaCKPBIBATh CMBICT OMOJOTHYECKUX TOHATHH (BBIICTATH MX
XapakTepHble TPU3HAKHU, YCTAaHABIMBATH CBSI3U C IPYTUMU MOHSATHUSAMHU );

- OTIpPEAETAThH eI AesTeIbHOCTH, 3aJaBasi apaMeTpbl U KPUTEPUU UX TOCTUXKEHUS, COOTHOCHUTD
PE3yNbTaThl JEATEIBHOCTH C MOCTABIEHHBIMH LIETISIMHU;

- UCTIOJIb30BATh OMOJIOTUYECKUE TIOHATHS U1 00BsICHEHUS (PAaKTOB U SIBIICHHUM KUBOW MPUPO/IBI;

- CTPOUTH JIOTUYCCKHUC PACCYKIACHUA (I/IHI[yKTI/IBHBIG, ACAYKTUBHBIC, II0 aHaJ'IOI‘I/II/I), BBIABJIISATH
3aKOHOMEPHOCTH W TPOTHBOPEYHMsS B PpACCMAaTPUBAEMBIX SBJIEHUSAX, (OPMYJIHPOBATH BBIBOJABI U
3aKJTFOYCHUS;

- NPUMEHSATh CXEMHO-MOJENbHbIE CpPEACTBA [UIsl TMPEACTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHUN B U3y4aeMbIX OMOJOTHYECKHX 00BEKTaX, a TAKXKe MPOTUBOPEUUI Pa3HOTO POJia, BBISIBICHHBIX
B Pa3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

- pa3zpabarbIBaTh IUIaH pEUIeHHs] MPoOJeMbl ¢ YYETOM aHaiM3a UMEIOLIUXCS MaTepHalIbHbIX U
HeMaTepUaIbHBIX PECYPCOB;

- BHOCUTBb KOPPCKTHUBBI B ACATCIIbHOCTb, OUCHUBATH COOTBCTCTBUC PC3YJILTATOB LCIISIM, OLICHUBATDH
pUCKHU HOCJIG,Z[CTBI/II\/'I ACATCIBbHOCTH,

- KOOPAMHHUPOBAaTH M BBIIONHATH pabOTy B YCIOBHAX pEAIbHOTO, BHPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBUS;

- pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PELUICHUH KU3HEHHBIX TPOOJIEM.

2)0a30Bble HCCIeN0BaATEIbCKUE TeHCTBHS:

- BJaJeTh HaBbIKAMU Y4e€OHO-MCCIIENOBATENbCKON W TPOEKTHOM JEeATENIbHOCTH, HaBBIKAMU
paspelleHus: mpoodsieM, COCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEUICHHS
MPAaKTUYCCKUX 3a/la4, MPUMCHCHUIO PA3JIMYHBIX MCTOA0B ITO3HAHU,

- HUCIIOJIb30BaTh PA3JIMUYHBIC BUAbI JCATCIBHOCTU 110 IIOJIYYCHHWIO HOBOI'O 3HAHUA, Cro
MHTEpHpeTauy, IpeoOpa3oBaHUI0 U IPUMEHEHUIO B YU€OHBIX CHUTYalUsX, B TOM YHUCIIC TIPU CO3JAaHUU
y‘IGGHBIX " CONUAJIBHBIX ITPOCKTOB,

- (QopmupoBaTh HAy4yHBIH THUI MBIIUICHHS, BJIAJAETh HAYYHOH TEPMUHOJIOTHEH, KIIOUEBBIMU
MOHATUSIMH U METOJIaMU;

- CTaBUTh W (OPMYIHpPOBaTH COOCTBEHHBIC 3a7adyll B O0Opa30BATCIIBHOW JCSITCIBHOCTH |
KU3HEHHBIX CUTYaIUsX;

- BBIABJIATH NPUINHHO-CICACTBCHHBIC CBA3U W AKTYaJIM3UPOBATH 3a/lavy, BbIIBUTATh TUIIOTC3Y eé
pCeIICHUA, HAXOAWUTHb APryMCHTLHI JIsI JOKA3aTCJIbCTBA CBOUX yTBep)KI[eHHﬁ, 3a1aBaTb MapaMCTpbl U
KPUTEPHUU PEIICHUS;

- AHAJIM3UPOBATH MOJYUYCHHBIC B XOJAC PCHICHUSA 3adavu PE3YJIbTAaTbhbl, KDUTUUCCKH OLCHUBATL UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

- TaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

- OCYUIECTBJISATH II€JICHAIIPABIICHHBIM MOWCK IEpeHoca CPEeACTB U CIOCOOOB JAEHCTBUS B
po¢eCCHOHAIBHYIO CPEY;

- YMCTh IICPCHOCUTH 3HAHUA B ITO3HABATCIIbHYIO U ITPAKTUYCCKYIO O6J'IaCTI/I KHU3HCOACATCIIbHOCTH,

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX IPEIMETOB;



- BBIJIBUTATh HOBbIE UJIEH, IIPeIaraTh OpUTHHAIbHBIE TOAXO0/IbI U PEIICHUs, CTAaBUTh IPOOJIEMBI U
3aJ]auu, OMYCKAIOIINe albTepHATUBHbIC PEIICHHUS.

3) pa6orta ¢ nngopMmanmeii:

- OPUEHTHPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(POpMAIUH (TeKcTe yueOHOro mocoOusi, Hay4Ho-
MOTYJIAPHOM JUTEpaType, OMOIOrMYECKUX CIOBAPSX M CHPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX, B
WuTepHere), aHamu3upoBaTh MHQOPMAIMIO PA3IUYHBIX BUIOB M (OPM MPEICTABICHUS, KPUTUUYECKH
OLICHHUBATh €€ JTOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

- ¢opMynupoBaTh 3ampochl M MPUMEHATh pa3IMYHble METOABI MPH IMOHCKE U OTOOpe
Ounosornueckoi nHGpopMaIuu, HeOOXOAMMOM JIJIsl BEITIOJIHEHHS YUEOHBIX 33/1a4;

- npuoOpeTaTh OMNBIT HCHOJb30BaHUSA HH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEPILLIECHCTBOBATh KYJIBTYPY aKTUBHOTO UCIOJIB30BAHUS PA3TUYHBIX TTOUCKOBBIX CHCTEM;

- CAMOCTOATENBHO BBIOMPATh ONTUMANIBbHYIO (OPMY MpEeACTaBICHUs OMOIOTHYeCKOi nHpopMaIu
(cxemsl, rpaduKy, TUarpaMMbl, TaOJIHIIBI, PUCYHKH U APYTOE);

- HCIIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE Cpe/ICTBA IpU paboTe ¢ OMOIOrnuecKoil uHpopmarmei:
MIPUMEHATh XUMHUUYECKHE, (PU3NUECKHEe U MaTeMaTHYECKHUE 3HAKU U CUMBOJIBI, GOpMyIIbl, aOOpeBHATYPY,
HOMEHKJIATypy, UCIIOIb30BaTh U MPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJISTHOCTH;

- BJIaJICTh HaBBIKAMM PACIO3HABAHUS U 3alIUTHl MH(OpMaLKUK, HHHOPMAIMOHHON OE€30MacHOCTH
JMYHOCTH.

OBJ1ajieHNe YHHBEPCAIbHBIMH KOMMYHUKATUBHBIMU /1€ CTBUSIMM:

1) o6menne:

- OCYIIECTBIATh KOMMYHHUKAIIMK BO BCeX c(epax KHU3HH, aKTMBHO y4aCTBOBATh B JIMAJIOTE WJIH
JUCKYCCUM MO CyHIecTBY oOcCykaaeMoi TeMbl (yMEHHE 3a/laBaTh BONPOCHI, BBICKA3bIBaTh CYXIACHUS
OTHOCHUTEJIHO BBINOJIHEHUS MpeAiaraéMoil 3ajjaun, yUYuThIBaTh UHTEPECHl U COTJIACOBAHHOCTH MO3HIIMMA
JOPYTUX YYACTHUKOB JIMAJIOra WU IUCKYCCHUH);

- pacro3HaBaTh HeBepOaJbHbIE CPEJCTBA OOIIEHHUS, MOHUMAaTh 3HAYEHHE COLMAJIbHBIX 3HAKOB,
MPENNOCHUIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTyallud, yMeTh CMAr4aTth KOH(DIUKTBI M BECTH
MIEPErOBOPHI;

- BJIQJIETh PA3IMYHBIMU CIIOCOOAMH OOIEHHS U B3aMMOJACUCTBHS, TOHUMATh HAMEPEHHUS JPYTUX
JIO/IeH, TPOSIBIISATh YBAXKUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme GopmynupoBaTh
CBOU BO3PAXKCHUS;

- pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPE/ICTB.

2)coBMeCTHAsS 1eATEJIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh IPEUMYIIIECTBA KOMaHAHON U MHIUBUYaIbHON pabOThI IPU pELICHUH
OMOJIOTMYECKOW  TpOoOIeMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TPUMEHEHHS TPYNIOBBIX  (GopM
B3aMMOJICHCTBHS MIPH PELIeHUN y4eOHOM 3aauu;

- BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBHHA C Y4Y€TOM OOIIMX HHTEPECOB H
BO3MOYKHOCTEH Ka)KI0T0 4WiIeHA KOJUIEKTHUBA;

- IPUHUMATH €I COBMECTHOU NEATEILHOCTH, OPTaHU30BbIBATh U KOOPIMHUPOBATH JCHCTBUS T10
e€ JOCTMKEHMIO: COCTABJIATH IUIaH NEHUCTBUH, paclpeiensiTh pojid ¢ YYETOM MHEHHMH YYacCTHHKOB,
00CyX1aTh pe3yJbTaThl COBMECTHOW pabOTHI;

- OLICHMBAaTh KayeCTBO CBOETO BKJIaJa U Ka)XXJOr0 YYaCTHMKA KOMaH[bl B OOIIMN pe3ysbTaT Mo
pa3pabOTaHHBIM KPUTEPHSIM,

- TIpeijaraTb HOBBIE IPOEKTHI, OIICHWBAaTh HJAEU C TO3MIMU HOBH3HBI, OPHUTHHAIBLHOCTH,
IIPAaKTUYECKOU 3HAUMMOCTH;



- OCYLIECTBJISITh ITO3UTUBHOE CTPATErMYECKOE MOBEACHHUE B PA3JIMYHBIX CUTyalUsX, IPOSBIATH
TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUIIUATUBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMHU PeryJIATUBHBIMHU JeHCTBUSIMU:

1)camoopranusanus:

- UCTIOJIb30BaTh OMOJIOTUYECKIE 3HAHUS JIJIS BBISIBJICHHS MTPOOJIEM M UX PEIICHHSI B )KU3HCHHBIX H
y4eOHBIX CUTYaIUsX;

- BBIOMpATh Ha OCHOBE OMOJOTMYECKMX 3HAHUN IEJIEBbIE M CMBICIOBBIE YCTAaHOBKM B CBOMX
JEUCTBUSX U MOCTYNKAX 10 OTHOIIECHHIO K )KUBOW IPUPOE, CBOEMY 30POBBIO U 3JJOPOBBIO OKPYKAFOIINX;

- CaMOCTOSITENILHO OCYIIECTBIISATh MIO3HABATEIbHYIO JAESITENbHOCTbD, BBISABIATH MPOOJIEMBbI, CTABUTH
1 GOpMyITHPOBATH COOCTBEHHBIE 33/1a4H B 00Pa30BaTEIbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYAIHAX;

- CaMOCTOSITENIPHO COCTaBIIATh IJIAH DELICHUs MPOOJIEeMBbl C y4€TOM HMMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

- paciupsTh paMKH y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHU;

- JIeNIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

- OLICHUBATh MPUOOPETEHHBIH OIBIT;

- c11oco0CTBOBATH (POPMUPOBAHUIO U TIPOSBICHHUIO IIMPOKOM 3pYIUIIUU B Pa3HBIX 00JIACTSIX 3HAHUM,
MTOCTOSIHHO TMOBBIMIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHB.

2)CaMOKOHTPOJIb:

- JaBaTh OILICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

- BJaJIeTh HaBBIKAMHM IO3HABATEJIbHON pe(IeKCHU KaK OCO3HAHHUS COBEPILIAEMBIX JEHCTBUN U
MBICITUTENBHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHUI, NCTIOIb30BATh MPUEMBI PEIIEKCHH IJI OLIEHKH
CUTYyalliH, BEIOOpa BEPHOTO PELICHUS;

- YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IMPUHUMATh PEUIECHUS IO UX CHUKEHUIO;

- IPUHUMATh MOTHBBI U @PTYMEHTHI IPYTUX IIPU AHAJIU3E PE3YyJIbTaTOB AEATEIbHOCTH;

3)npunsTHe ce0s M IPYruX:

- IPUHUMATH ce0s1, TOHUMAasi CBOU HEJOCTATKU U JIOCTOUHCTBA;

- IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX NIPU aHAIIU3€E PE3yJIbTaTOB JAEATEIbLHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOro YeJIOBEeKa.

INPEJMETHBIE PE3YJIbTATHBI

[Ipenmernbie pe3ynbraThl ocBoeHus mporpammbl COO mo Ouomornu Ha 0a30BOM YpOBHE
BKIIIOUAIOT crieruduieckue st yaeOHoro npeamera «bronorusy HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI
JEHCTBHI 1O OCBOCHUIO, HHTEPIPETAIIUU U Pe0Opa30BaHUIO 3HAHU, BUIBI IEATEITHHOCTH I10 MOJTYICHUIO
HOBOTO 3HaHWsSI W TPUMECHEHHUIO 3HAHMK B PA3JUYHBIX YYEOHBIX CHUTyallMsX, a TaKKe B pPEabHBIX
YKU3HEHHBIX CUTYAIIUIX, CBSI3aHHBIX ¢ Onoyiorueii. B mporpamme mpeaMeTHbIC pe3yabTaThl MPEACTABICHBI
10 ToZ1aM OOyYEHHSI.

IIpenMeTHBIE pe3yabTaThl OCBOCHHMS yueOHoro mpeamera «buonorus» ¢ I0 knacce IOJKHBI

OTPAXKATh!:




- cOopMHpPOBAaHHOCTH 3HAHUI O MecTe W pPOJM OHMONOrMH B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA U HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJEC POCCUHCKHX M 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH,
(YHKIMOHATILHON TPAMOTHOCTH Y€JIOBEKA JJISl PEIICHUS )KU3HEHHBIX 3aa4;

- YMEHHE pacKpbIBaTh COJCpXKaHWE OWOIIOTMYECKUX TEPMUHOB W TOHATHM: >XU3Hb, KIETKa,
opraHusM, MeTaboiu3M (0OMEH BEIIEeCTB W MPEBpallleHHE SHEPruH), TOMEOocTa3 (CaMOperyJIsius),
YpOBHEBasi OpraHu3allys >KUBBIX CHCTEM, CaMOBOCIIPOU3BEACHUE (PENpOayKLHUs), HACIEICTBEHHOCTH,
U3MEHYUBOCTb, POCT U Pa3BUTHE;

- yMEHHME Wu3Jaratb OuoNorMYeckue TeopuH (KJIETOYHas, XpPOMOCOMHAs, MyTallMOHHas,
[EHTpaIbHas JI0rMa MOJICKYJsipHON Ouonoruw), 3akoHbl (I'. Mennens, T. Moprana, H. V. BaBunosa) u
yueHus (0 LEHTpaX MHOrooOpasus M TNPOUCXOXKIEHHS KyIbTypHbIX pactenuit H. W. Basunoga),
OTIPENIeNIATh TPAHULIBI UX TPUMEHUMOCTH K KHBBIM CHUCTEMAaM;

- YMEHHE BJaJIeTh METOAaMU HAYYHOTO MO3HAHUS B OMOJOrHU: HAOIIOEHHE U OMHCAHUE KHUBBIX
CHCTEM, ITPOLIECCOB U ABJICHUH, OpraHU3aIUs U IPOBECHNE OMOIOrHUYECKOr0 SKCIIEPUMEHTA, BHIIBUKCHHE
TUIOTE3bl, BBISBICHHWE 3aBHCHUMOCTH MEXIY HCCIEAYEMBIMH BEIUYMHAMH, OOBSICHEHHE IOTYYEHHBIX
pE3yJIbTaTOB, HCMOJb30BAaHHBIX HAYYHBIX MOHSTHUN, TEOPUH U 3aKOHOB, YMEHHE Je/aTh BBIBOJBI Ha
OCHOBaHUU MOJYUYEHHBIX PE3YJIbTATOB;

- YMEHHE BBIJCIATh CYIIECTBEHHBIC INPU3HAKW BHUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHHW3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHa BEIIECTB U
MpEBpaILeHHs SHEPTUH B KJIETKE, POTOCUHTE3A, INTACTUYECKOTO U SHEPreTHYECKOro 0OMEHa, XeMOCHHTE3a,
MHUTO33a, MEH03a, OTUIOIOTBOPEHUS, Pa3MHOXKECHHUS, HHIUBUAYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

- YMEHHE IPUMEHSTH MOJTy4YeHHbIE 3HaHUS 17151 00BbCHEHUS! OMOJIOTHYECKUX MPOIIECCOB U SIBJICHUI,
JUIS TIPUHSTHST TPAKTUUYECKUX PEUICHH B MOBCEIHEBHOM KM3HU C LIENbI0 oOecreueHns 0e30MacHOCTH
CBOETO 3/I0pPOBbS U 3J0POBbS OKPYXAIOMIMX JIIOJEH, COOMIOJEHUSI HOPM TPAaMOTHOTO IOBEICHUS B
OKPY’KaIoIIe TPUPOAHOU Cpefie, MOHUMaHUe HEOOXOIMMOCTH UCTIOIb30BaHUsI JOCTHKEHU COBPEMEHHON
OHMOJI0TMHN U OMOTEXHOJIOTHI 1711 palliOHAILHOTO MPUPOOIIOIb30BAHMS;

- YMEHHE peulaTh 3JIEMEHTapHbIe TeHETHUECKUE 3a]aul Ha MOHO- U JUTHOPUIHOE CKpEIIMBaHUE,
CIICTIJICHHOE HACJIEZIOBAHUE, COCTABJIATH CXEMbl MOHOTHOPUIHOTO CKpEIIMBAaHUS IS TpeICKa3aHus
HacJIeI0BaHMsI IPU3HAKOB y OPTraHU3MOB;

- YMEHHE BBINOIHATH Ja0OpaTOpHbIE U MPaKTHUYECKUE pabOThl, COONII0IATh MpaBUIIa Mpu paboTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYIOBAaHUEM;

- yMEHME KPUTHYECKH OILICHUBAThb U HHTEPIPETHUPOBATh HHPOPMAIUIO OHOJIOTHYECKOTO
CoJiep>KaHusl, BKJIIOYAIONIYIO MCEBAOHAYYHbIE 3HAHUS U3 PA3IUYHBIX MCTOYHUKOB (CpEACTBa MaccOBOMU
nH(pOpMalLlUY, HAay4YHO-TIONYJISIpPHBbIE MaTepHalibl), STUYECKHE ACHEKThl COBPEMEHHBIX HCCIIEIOBAaHUMN B
OHOJIOruH, MEIUIIMHE, OHOTECXHOJIOTUH;

- YMEHHE C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOIIEHUS, 0000111ast OHOI0rHYECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HUCIOJIH30BATh MOHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3yabTaThl OCBOCHUs yueOHoro npeamera «buonorus» e 11 knacce NOKHBI
OTpaXKaTh:

- cOpMHpPOBAaHHOCTH 3HAHWI O MecTe W pPOJM OHMONOrMH B CHCTEME HAay4YHOTO 3HAHMUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAyYHOU KapTUHBI MUpa U HAYYHOIO
MHUPOBO33PEHHUSA, O BKJIaJ€ POCCUUCKHX M 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,

(YHKIIMOHATILHON TPAMOTHOCTH YEJIOBEKA JJISl PEIICHUS )KU3HEHHBIX 3aa4;



- YMEHHE pacKpbIBaTh COJEpKAaHUE OMOJIOrMYECKUX TEPMUHOB W TOHSTHUNA: BHJ, MOIYJISIIHS,
reHO(OH], 3BOJIONMSA, IBUXKYIIHE CUJIBl ((AKTOpPBI) HSBOJIOLUUHU, HPUCHTOCOOIEHHOCTH OPraHU3MOB,
BUI000pa30BaHuE, SKOJIOTUYECKHE (PAKTOPBI, FIKOCUCTEMA, MPOTYLIEHThI, KOHCYMEHTHI, PEAYLICHTHI, LIEMH
MUTaHUS, SKOJIOTHYECKast MupamMuia, onoreoreHos, ouocdepa;

- YMEHHe u3JaraTb OMojoruyeckre Teopur (BosonuonHas teopus Y. JlapBuHa, cuHTeTHYECKas
TEOpHs ABOJIOIMN), 3aKOHBI M 3aKOHOMEPHOCTH (3apojbimieBoro cxonactsa K. M. bapa, uepenoBanms
TJIaBHBIX HamparieHuil u myTeit sBomonuu A. H. CeBeprioBa, yuenus o 6uochepe B. 1. Bepranckoro),
OTIpEEIIATH TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

- YMEHHE BJaJIeTh METOJaMH HAay4YHOTO MO3HAHUA B OMOJIOrHU: HAOJIO/IEHUE U OMHMCAHUE JKHUBBIX
CHCTEM, TPOLIECCOB U SIBIICHUH, OpraHU3alys U IPOBEACHNE OMOIOTHYECKOT0 HKCIIEPUMEHTA, BBIIBUKCHUE
TUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAy HCCIeIyeMbIMH BEIMYMHAMH, OOBSCHEHHE MOJTYYEHHBIX
pE3yJIbTaTOB, MCIOIH30BAHHBIX HAYYHBIX TOHSTHUN, TEOPUU U 3aKOHOB, YMEHHE JeNaTh BBIBOJIBI Ha
OCHOBAHHUU TIOJTYYEHHBIX PE3yJIbTaTOB;

- yMEHHE BBIJENATH CYIIECTBEHHbIE MPU3HAKH CTPOEHUS OMOJOTMYECKHMX OOBEKTOB: BU[IOB,
MOMYJIAUI, MPOIYLIEHTOB, KOHCYMEHTOB, DPEIyLIEHTOB, OMOTrE€OIEHO30B W 3IKOCHCTEM, OCOOEHHOCTH
MPOLIECCOB:  HACJIEJICTBEHHOW  W3MEHUYMBOCTH,  €CTECTBEHHOro  OTOOpa,  BHA000pa3oBaHUs,
MPUCTIOCOOIEHHOCTH OPraHU3MOB, ACHCTBUSI IKOJIOTUYECKUX (aKTOPOB Ha OPraHU3MBbl, IEPEHOCA BELIECTB
U TOTOKA SHEPrHU B JKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHMH B KOCHCTEMax CBOEH MECTHOCTH,
KpPYTOBOPOTa BEIIECTB M OMOT€OXMMUYECKHX IIMKIIOB B OHocdepe;

- YMEHHE IPUMEHSTD I10JTy4YeHHBIE 3HAHUS 1J1s1 00BSICHEHNSI OMOJIOTHUECKUX MPOLIECCOB U SIBICHUH,
IUI TIPUHATHSA TPAKTUYECKUX PELICHUH B MOBCEIHEBHOM JKM3HU C IIeNbI0 oOecrieueHus: 0e30macHOCTH
CBOETO 3/I0pPOBbS M 3J0POBbS OKPYXAIOMIMX JIIOJEH, COOMIOJEHUS HOPM TPAaMOTHOTO IOBEICHUS B
OKPY’KaIOIIIe TPUPOTHON Cpefie, MOHUMaHUE HEOOXOIMMOCTH UCIIOIb30BaHUsI JOCTHKEHU COBPEMEHHON
OMOJIOTHH JIJIsl pAlMOHATILHOTO MPUPOAO0NOIE30BAHNUS;

- YMEHHeE pelIaTh AJIeMEeHTapHbIe OUOJIOrMYeCcKre 3aJaul, COCTABIISATh CXEMBbI IIEPEHOCa BEIIECTB U
SHEPTHUH B SKOCHCTEMaxX (I1eTH MUTAHMUS);

- YMEHHE BBINOIHATD Ja0OpaTOpHbIE U MPaKTHUECKUE pabOThI, COONI0IATh MpaBMIIa MpH padoTe ¢
y4eOHBIM U J1a00paTOpHBIM 000pYI0OBaHUEM;

- yMEHHE KpPUTHYECKH OLEHHBATb W HMHTEPIPETUPOBATh MH(GOPMAIMIO OHOJOTHYECKOTO
COZIep KaHusl, BKJIIOYAIOIIYIO TICEBOHAYYHBIE 3HAHUSA U3 PA3IMYHBIX HCTOYHHUKOB (CpPEICTBA MAacCCOBOM
nH(popMaIuu, Hay4IHO-TIOMYJISIPHBIE MaTepUaIbl), PACCMATPUBATh TI100ATBHBIE SKOJIOTHYECKUE TTPOOTIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLLIEHUIO K HUM COOCTBEHHYIO MMO3HUIIHUIO;

- YMEHHE CO3/1aBaTh COOCTBEHHBIC MMCHhbMEHHBIC U YCTHBIC COOOIIECHUsI, 0000111ast OMOIOTUUECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO MCIOJIb30BaTh MOHATHIHHBINA annapat OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoanuyecTBo yacoB

Ne daekTpoHHbIe (UU(POBHIE)
HaumeHnoBanue pa3aesioB M TeM IPOrPpaMMBbl Koutpoabn IIpakTuueckue
n/n Bcero o0pa3oBaTejbHbIE PecypChl
ble padoThI padoThI
1 buonorus kak Hayka 2 0,5 https://m.edsoo.ru/IBLQHS548U
2 JKuBbIE cHCTEMBI U X OpraHU3aIus 1 https://m.edsoo.ru/5ST7SVKFTX
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.rt/YTLWWOIJEO
4 KuzHenesaTenbHOCTh KISTKU 6 https://m.edsoo.ru/MEETZ2D71
P
5 ASMHOMEHAE 1 HIIMBIAYAILHOC PASBITHE 5 1 https://m.edsoo.ru/GF6W1A7C9
OpTraHnu3MOB
6 HacnenctBeHHOCTh M1 N3BMEHUHMBOCTh OPTaHU3MOB 8 1,5 https://m.edsoo0.ru/ONPNXJ7X6
7 Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTHHI 3 https://m.edsoo.ru/2EY34NEHR
8 PesepBHoe Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KJIACC
KoanuyectBo yacoB
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
HaumeHoBaHue pa3esioB U TeM MPOrPaMMBbl Kourpoann  IlpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE PecypChl
ble padoThI padoThI

1 DBONIOIMOHHAS OMOJIOTHUS 9 1 https://m.edsoo.ru/7F6R1ZROH
2 Bo3nukHOBEHME M pa3BUTHE KU3HHA HA 3eMIie 9 0,5 https://m.edsoo.ru/OFLS81YBS5
3 OpranusMel ¥ OKpy>Karomias cpeia 5 1 https://m.edsoo.ru/XNFOD96AA
4 Co00111eCTBA U DKOJIOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/ WXWAVS56F
5 PeszepBHOE Bpems 2 https://m.edsoo.ru/T3R3IFWNQN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 2,5



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J
https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoimuecTBo yacoB
Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonTtpoabnbie IIpakTuyeckne
n/n Bcero U3y4eHust o0pa3oBaTejbHbIE PeCypChl
padoTbI padoTbI

1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/O2T4D1UI5
Meto1bl TO3HAHUS )KUBOU PUPOJIBI.

) [IpakTuueckas pabora Ne 1 «Mcnons3oBanue 1 0.5 https-//m.edsoo.r/GAB23860W
Pa3IMYHBIX METOJIOB MPU U3YUESHUU
OMOJIOrMYEeCKUX OOBEKTOBY
b

3 HOJIOTUYECKUE CHCTEMBI, MPOIIECCHI U UX 1 hitps-/m.cdsoo.r/ A7VOYD215
U3Y4YCHHE
X i .B

4 VIMITCCITIT CocTan [IETI. BoAa 1 I https://m.edsoo.r/L17LIS90V
MUHEPaIbLHBIE COJIN

5 benku. CoctaB u cTpoeHne OEIKOB 1 https://m.edsoo.ru/V33JINUW5SW
depMeHTHI - OMOJIOTHYECKUE KaTaTH3aTOPbI.
JlaGopatopnas pabora Ne 1 «M3ydenue

6 - 1 0,5 https://m.edsoo.rt/VBPPPBGCD
KaTaJTUTHYeCKON aKTUBHOCTH (DepMEHTOB (Ha
MpUMepe aMIIIa3bl WIIA KaTaaa3bl)»

7 YrneBopl. JIumuabt 1 https://m.edsoo.ru/OJ7NFITIS

8 HyxnennoBbie kucnotel. ATO 1 https://m.edsoo.ru/ WOELRA9B3
nu .

9 CTOPIH H METOABL HBYHEHIA FIeTi 1 https://m.edsoo.1ru/JXQMJOGM3
Knerounas teopus

10 KiteTka xak memocTHas XuBas CUCTeMa 1 https://m.edsoo.ru/XDCLRAF10Q
CrtpoeHure 2yKapuOTHUYECKOMN KIIETKH.

11 JlaGopatopnas pabora Ne 2 «M3ydenue 1 0,5 https://m.edsoo.ru/KZO1WSLIY
CTPOCHHUSI KJIIETOK PAaCTeHUH, )KUBOTHBIX,



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY

rpuOoB 1 OaKTepuil MO MUKPOCKOIIOM Ha
TOTOBBIX MUKPOTIpETIapaTax U MX OMHCAHHUE)

12 OOMeH BelecTB WM MeTab0In3M https://m.edsoo.ru/LOB3I3XYZ
13 dortocuHTe3. XeMOCHHTE3 https://m.edsoo.ru/V882FDGSF
14 DOHepreTuyeckuii 00MeH https://m.edsoo.ru/T2LVIES3L
JKu3HeHHBIN UK KIETKHU. JleJIeHne KISTKH.
Murto3. JlabopaTopHas padota Ne 3
15 «HabGmrorenre MuTo3a B KJIIETKaX KOHUMKA 0,5 https://m.edsoo.ru/COINPWLF4
KOpEILIKa JIyKa Ha TOTOBBIX
MUKpOTIpernaparax»
16 f;‘;f:;f% Ocumica. Peakiui MaTpHIHOO https://m.eds00.ru/S40F4LTTW
17 Tpancsuus - GuocuuTe3 OesKa Il\lfltps://m.edsoo.ru/TFDKDDWW
18 Hexnerounsie GopMbI )KU3HU - BUPYCHI https://m.edsoo.ru/9PGSSFAJB
19 ®opMBI pa3MHOKEHHSI OPTaHU3MOB https://m.edsoo.ru/2JLXB4AOR
20 Meiio3 https://m.edsoo.ru/SNUXKO0X86
OOpa3oBaHue ¥ Pa3BUTHE MOJIOBBIX KJICTOK.
)1 OmnonorBopenue. JlabopaTopHast padora Ne 4 0.5 hitps-//m.edsoo.rw/C29LADXBS
«M3ydeHune CTpOCHHUS MOJIOBBIX KJICTOK Ha
TOTOBBIX MHKpPOIIpEHapaTaxj»
22 NHnuBuayaasHOE pa3BUTHE OPraHU3MOB https://m.edsoo.ru/MA4T8LSAD
23 E;I/{IZET;(;CHT?M O HACICACTBCHHOCTH 1 https://m.edsoo.ru/HESOD768U
24 3aKOHOMEPHOCTH HACJIeA0BAHUS TPU3HAKOB. hitps:/m.cds0o.ru/YYOSGOWI2
MonHoruOpuaHOE CKpeluBaHNE
25 Jlurubpuazoe ckpeuupaie. 3akon https://m.edsoo.ru/YSNANQ65V

HC3aBUCUMOI'0 HACJICAOBAaHU ITPU3HAKOB



https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V

26

CueruieHHOE HAcIe0BaHUE MPU3HAKOB.
JlabGopatopHnast pabora Ne 5 «M3yuenue
pe3yIbTaTOB MOHOTHOPHITHOTO U
JTUTHOPUTHOTO CKPEITUBAHUS Y APO30(DUITBI
Ha TOTOBBIX MUKPOITPETIapaTaxy

0,5

https://m.edso00.ru/P2SQ5ZGN2

27

I'eneruka nona. HacnenoBanue npu3HaKoB,
CUEIUVIEHHBIX C TIOJIOM

https://m.edsoo.ru/3GYGV47YM

28

N3menunBocth. Henaciencrsennas
n3MeHYnBOCTh. JlaboparopHas pabora Ne 6.

N3ydenune Mou(puKamoHHON
MU3MEHUYUBOCTH, IOCTPOEHNE BapUALIMOHHOTO
psAlla U BapuallMOHHOW KPUBOW

0,5

https://m.edsoo.ru/M3IMHUK2VV

29

HaCHeHCTBeHHaSI N3MCHYHNBOCTSD.
JlabopatopHas pabora Ne 7. « AHanus

MyTaIuil y 1po30(pibl Ha TOTOBBIX
MHUKpOIIpernaparax»

0,5

https://m.edsoo.ru/VWT70DZ8R

30

I'enetuka dyegoBeka

https://m.edsoo.ru/XU9SFS3GA

31

PeseprubIil ypok. O6001IEHHE TIO TEME
«HaceacTBeHHOCTh 1 HI3MEHYHBOCTh
OpPTaHU3MOBY

https://m.edsoo.ru/E2IXRS2EB

32

Cenekius Kak HayKa U IpoLece

https://m.edsoo.ru/3128P3L.98

33

MeToibl U JOCTUKEHUSI CEIEKIIMN PACTEHUN U
JKUBOTHBIX

https://m.edso00.ru/JSK3Q6W0J

34

buorexHonorusa xak OTpaciib MMPOMU3BOJACTBA

https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME



https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KJTIACC

KoandyecTBo yacoB

Ne Hdara DJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabnbie IIpakTuyeckune
n/n Bcero H3Y4YeHH s o0pa3oBaTesibHbIE pecypchl
padoThI padoThI

1 DBOJIIOIHS U METOJIBI €€ N3YUCHUS 1 https://m.edsoo.ru/6KWQIKBKU
" .

2 CTOpH PasBUTHA NPC/CTABICHHH 00 1 https://m.edsoo0.ru/OSWC47SSX
3BOJIIOIINHN

3 MUuUKpo3BOIIONIUS 1 https://m.edsoo.ru/TOFAUE4ZP
HOHYJ'ISI]_II/ISI KaK 3JICMCHTAapHasA CAWHHUIIA BUa

4 # oromotun. Jlaboparopias padora N | 1 0,5 https://m.edsoo.r/D3UCLTSOF
«CpaBHeHHE BUIOB IO MOP(OJIOTHUECKOMY
KPUTEPHIO»

5 JBuoKytue cuiel (3IeMEHTapHbBIE (PaKTOPHI) ) htps-//m.edsoo.rw/3EH6CNOWT
3BOJIIOIINHN

6 EctecTBennslit 0T60p U ero (hopMsl 1 https://m.edsoo.ru/DY32BUDOO
Pe3ynbraTsl 3BONIOIMN: TIPUCTIOCOOTIEHHOCTh
OpPraHWU3MOB M BUI000pa30oBaHUE.

7 JlaboparopHas padora Ne 2 «Onucanue 1 0,5 https://m.edsoo.ru/ WAJHSTLOB
NPUCIIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIEHOTO XapaKTepay

8 Hamnpapnenus u myTu MakpO3BOJIIOITUN 1 https://m.edsoo.ru/PI1FI0OYV3

9 HeoGparumocTs 3Bomonun 1 https://m.edsoo.ru/CLA9VCSJJ
o 3 ,

10 CTOPIUL ACHSHITHA SENIIE 1 METOAB €6 1 https://m.edsoo.r/MJYY IMVX7
U3yYCHUS

11 ['unoTe3sl mpoucxoXISHHS KU3HU Ha 3emiie 1 https://m.edsoo.ru/EKNHXBOS2
P 3

12 ASBITTHE JSHI HA SEMIC T Spant 1 1 https://m.edsoo.r/ECINSTF62

neproam



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62

OCHOBHBIE 3TaNbl OBOJIIOIMHU PACTUTCIIBHOT'O
1 ’KUBOTHOTO Mupa. [IpakTrdeckas pabora Ne

13 1 0,5 https://m.edsoo.ru/7K1LYOSCT
1 «M3ydeHune nuckonaeMbIx OCTaTKOB
pacTeHuil U KUBOTHBIX B KOJUICKITHIX)
14 CoBpeMeHHas CUCTEMa OPTaHUYECKOTO MUpPa 1 https://m.edsoo.rt/ WSEXNIOYAK
15 DBOJTIOHS YeJIOBEKa (aHTPOTIOTEHE3) 1 https://m.edsoo.ru/ADV3JERUE
16 JBuxkyniue cuibl (haKkTophl) aHTPOMOTeHe3a 1 https://m.edsoo.ru/D7JZMBYPQ
17 OCHOBHBIC CTaJuH YBOJIIOIUN YeI0BEKa 1 https://m.edsoo.ru/14G19MQ4K
18 I::f;’::;:cme PACHL H TIPHPOATILIE AXATITAIIL https://m.edsoo.r/XL7QKCSPK
PesepBHeIil ypok. O600IICHHE 10 TeMe
19 «BO3HUKHOBEHUE U pPa3BUTHE KU3HU HA 1 https://m.edsoo.ru/R6L7VY2GB
3emie»
20 DKOJIOTHS KaK HayKa 1 https://m.edsoo.ru/K46KONS561
21 Cpenbl 00uTaHMS U 3KOJOrHYecKre (DaKTOpHI 1 https://m.edsoo.ru/DCOIEUICY
Abuotndeckue (axtopsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckue
gy  OCODGHHOCTH PACTEHNHIE i3 PASHEIX MeCT 1 0,5 https://m.edsoo.ry/G7NF3PINM
oburtanus». JlaboparopHas pabora Ne 4.
«BiusiHue cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJICyCa»
23 buotnueckue pakTops 1 https://m.edsoo.rt/A6ZEMGNQR
DKOJIOTHYECKHE XaPaKTEPUCTHKH MOITYJISIIUH.
o4  lpaxmmicckas pabora No 2 «Tloncuer 1 0,5 https://m.edsoo.r/X42J6ABRN
TUTOTHOCTH TIOITYJISIIIUI Pa3HbIX BUIOB
pacTeHui»
25 Coo0bmiecTBa OpraHu3MoB — OHOIEHO3 1 https://m.edsoo.ru/0T2K1PNGZ
26 DKOJIOTUYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.edsoo.ru/S1ILIRWZMR



https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR

OCHOBHBIC ITOKA3aTEIIN YKOCUCTEMBL.

27 Dxosorudeckue nupamuasl. CBOMCTBa 1 https://m.eds0o0.ru/NSTEWOGPE
skocucteM. Cykieccus

28 [IpupoaHbIE 3KOCUCTEMBI 1 https://m.edsoo.ru/ WIDMMUBCS5

29 AHTpPOTIOTEHHBIE IKOCUCTEMBI 1 https://m.edsoo.ru/WNRS65U3WC

30 buocdepa — rnobansHas sxocucTemMa 3emMiu 1 https://m.eds00.ru/2X1VG5Q18

31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEPHI 1 https://m.edsoo.ru/V5JT6B38Z

32 UYenosedecTBo B buochepe 3emin 1 https://m.edsoo.rt/HXCDHPXDJ

33 CocyriecTBOBaHUE TPUPOIBI U YEIOBEUECTBA 1 https://m.edso0o.ru/187G37606

34 Pesepaistit ypok. Obobuwene Teml 1 https://m.edsoo.ru/SW5XCF3K6
«Coo0miecTBa 1 SKOJIOTUIECKUE CHCTEMBD)

OBILIEE KOJIMYECTBO YACOB I10 3 25

I[TPOTPAMME



https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6

MMPOBEPSIEMBIE TPEFOBAHUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI
10 KJIACC

Kon
NpoBepPsieMOro
pe3yJjbTarTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeiHero 001ero o0pa3oBanusi

CdopmupoBaHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUHU B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (OpPMHpPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
KapTUHBI MUpaA U HAYYHOT'O MHPOBO33PEHHS; O BKJIAJIE POCCUHUCKUX U 3apyOeKHBIX
y4€HBIX-OMOJIOrOB B pa3BUTHE OMOJIOTUH; PYHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa
JUTSL peILICHUs )KU3HEHHBIX 3a/1a4

YMeHHne pacKpbIBaTh COACPIKaHUE OMOJIIOTUYECKUX TEPMUHOB M TOHITHMN: JKU3HB,
KJIETKa, OpraHu3M; MeTaboiau3M (0OOMEH BEIIeCTB W MPEBPAIICHHE SHEPIHH),
romMeocta3d  (CaMoOperyJysiius), YpOBHEBas OpraHW3alsi JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEICHHE (PETIPOYKIINS), HACTIEICTBEHHOCTh, H3MEHUYMBOCTh, POCT H
pa3Burue

YMenue wu3narath OuosoTHYecKHWe Teopuu  (KJIETOYHAas, XpPOMOCOMHas,
MyTarmonHas), 3akonbsl (I'. Menaens, T. Moprana, H.J. BaBunosa) u yuenus (o
[IEHTpaxX MHOTO00pa3us U TPOUCXOXKICHUsI KyIbTypHBIX pacTeHuii H.W. BaBunosa),
OTIpEeeNATh TPAHULIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM

YMeHue BiajeTh METOAAMU HAy4YHOTO IMO3HaHUS B Ouojoruu (HabmomeHue u
ONMCAHME >XKMBBIX CHCTEM, NPOLECCOB U SIBICHMN; OpraHu3alus U INPOBEICHUE
OMOJIOrNYECKOr0 3KCIIEPUMEHTA, BBIIBUKEHHUE TUIIOTE3b]; BBIIBJICHUE 3aBUCMOCTH
MEXIY HCCIEAYEeMbIMU BEJINYMHAMHU, OOBSICHEHHE IIOJyUYEHHBIX pE3YyJIbTATOB,
MCII0JIb30BaHHBIX HAyYHBIX IIOHATUHI, TECOPHI ¥ 3aKOHOB; YMEHHE J€JIaTh BBIBOJIBI HA
OCHOBaHUU IIOJyYEHHBIX pPE3yIbTaTOB)

YMeHue BBIJCHATH CYIICCTBCHHBIC IPU3HAKK BHPYCOB, KIETOK TMPOKAPHOT H
JYKapHOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB; OCOOCHHOCTH
MPOIIECCOB OOMEHA BEIICCTB W IMPEBpAIllCHUs YHEPTHH B KIETKe, (OTOCHHTE3a,
IUTACTUYECKOTO W JHEPreTHYecKkoro oOMEHa, XEMOCHHTE3a, MHTO3a, MeEHo03a,
OIJIOAOTBOPCHUA, PAa3MHOKCHU, WHIAWBUAYAJIBHOT'O Pa3sBUTHUA OopraHuisma
(oHTOTCHE3)

YMeHue npUMEHATH IMOJyYeHHbIE 3HAHUS Ui OOBSICHEHHS OHOJOTHYECKUX
MPOLECCOB M SIBIICHHH, JJISI TPUHATHS MPAKTUYECKUX PEIICHH B MOBCEIHEBHOMN
KU3HM B LeIIX oOecrieueHusi O€30MacHOCTHU CBOErO 3/0pPOBbs U 3/10POBbA
OKPYXAIOIIKX JIF0/IeH, COOII0OIEHUST HOPM TPAaMOTHOTO MOBECHHS B OKPYKarOIIen
NPUPOJHON cpefe; MOHMMaHUE HEOOXOAMMOCTH WCIOIb30BaHUS JJIOCTHIKECHUN
COBPEMEHHOM ouonorun 51 OMOTEXHOJIOT U LA panroHaIBHOIO
HPHUPOIOIIOIB30BaAHUS

YMenne peuiaTthb 3JICMCHTAPHBIC I'CHCTUYCCKUEC 3aa4l Ha MOHO- U I[I/IFI/I6pI/II[HOC
CKpCIIMBAaHUC, CLCIIJICHHOC HACJICAOBAHHUEC, COCTABJIATHL CXCMbI MOHOI‘I/I6pI/I,Z[HOI‘O
CKpCIIUBaHUA U NPCACKAa3aHUA HACJICAOBAHUS ITPU3HAKOB Y OpraHU3MOB

YMeH#ue BBITIOJHSTH Ja00OpaTOPHBIE U MIPAKTUYECKUE PaOOThI, COOIIOIATh MpaBHIa
pHu paboTe ¢ YI4eOHBIM U 1a00paTOPHBIM 000pYI0BaHUEM




YMeHue  KpUTHYECKH  OLIEHHMBaTh W HHTEPIPETHPOBATH  MH(OPMAIIHIO
OMOJIOTUYECKOTO  COJEpKaHus, BKJIIOYAIONIYI0 TICEBJOHAY4YHbIE 3HAHUA U3
pasnmuuHbix ucTouyHWKOB (CMMU, HayyHO-TIOMYJISIpHBIE MaTepHhajbl); 3THUYECKHE
ACTEeKThl COBPEMEHHBIX UCCIIEOBaHUI B OMOJIOTHUH, MeIULIMHE, ONOTEXHOIOTUN

10

YMeHue co3aaBaTh COOCTBEHHbBIE NMHCbMEHHBIE M YCTHBIE COOOLICHMS, 0000mIas
Ouonormyeckyro HMH(GOPMAIMIO M3  HECKOJBKHX  HCTOYHHKOB, TI'PaMOTHO
WCITOJIH30BaTh MOHATUHHBIN anmapat OMoJIOTHH

11 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOW MPOrpaMMbl CpeiHero o01ero o0pa3oBanusi

ChopMupoBaHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTHUH B CUCTEME HayUYHOT'O 3HAHHS
€CTeCTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYUHOU
KapTUHBI MHpa U HAyYHOTO MUPOBO33PEHHUS; O BKIIAJE POCCUHCKUX U 3apyOeKHBIX
yU€HBIX-OMOJIOTOB B pa3BUTHE OMOIOTUH; (DYHKIIMOHAIEHOW IPaMOTHOCTH YeNIOBEKa
JUISl peIICHNs )KU3HEHHBIX 3a/1a4

YMeHue packpbIBaTh COJEpKaHWE OMOJOTUYECKHMX TEPMHHOB W TOHSTHH: BUI,
MOMYJISIKS, TEHO(MOHM, SBONIONUS, IBHXKYIIUME CHIB ((haKTOPhl) HBOJIOIHH,
MPHUCTIOCOOJICHHOCTh OPraHU3MOB, BHI000PAa30BAHHE, IKOJIOTUYECKUE (DAKTOPHI,
9KOCHUCTEMA, MNpoaAyUCHTHI, KOHCYMCHTHI, PCAYLCHTHI, nenn IIUTaHWA,
9KOJIOTUYECKas MUpaMuIa, OMoreoreHo3, ornocdepa

YMmenue uznarath Ouosormueckue Teopun (3BomonuoHHas teopus Y. [lapBuHa,
CHUHTETHYECKash TEOPHs 3BOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOBIIIEBOTO
cxozacta K.M. Bapa, uepeioBaHus Ii1aBHbIX HAallpaBiIeHUH U myTel 3Bostonuu A.H.
CeseprioBa, yuenusi o 6uochepe B.M. Bepnanackoro), ompenensts TpaHHUIBI HX
IIPUMEHUMOCTH K JKHBBIM CHCTEMaM

YMeHue BIaJieTh METOJAAMHM HAyYHOTO IO3HAHWS B OWONOruu (HAONIOACHUE U
OMNHUCAHUE KUBBIX CHUCTEM, IPOILIECCOB W SIBJICHUM; OpraHu3alisi U IPOBEJICHUE
OMOJIOTUYECKOT0 HKCIIEPUMEHTA, BHIIB)KEHUE TUIIOTE3bI; BBISBICHUE 3aBUCIMOCTH
MEXJy HCCIEIyeMbIMU BeIMYMHAMHU, OOBSCHEHHE TIOJYyYEHHBIX pPE3YyJIbTaTOB,
MCIIOJIb30BaHHBIX HayUHBIX MOHATHUI, TEOPHIl U 3aKOHOB; YMEHUE JeJIaTh BHIBOJIBI HA
OCHOBaHUU MOJTyUYEHHBIX Pe3yIbTaTOB)

YMeHue BBIACTATH CYIIECTBEHHBIC MMPU3HAKH CTPOCHUSI OMOJIOTHUECKUX O0BEKTOB:
BUJIOB, MOMYJISIMNA, MPOJYLEHTOB, KOHCYMEHTOB, PEAYyLEHTOB, OMOTeOIEHO30B U
9KOCHCTEM;  OCOOCHHOCTH  IPOIECCOB  HACICICTBEHHOH  HM3MEHUYMBOCTH,
€CTECTBEHHOTO0 O0TOOpa, BHI000pa30BaHUs, MPHUCIOCOOICHHOCTH OPraHU3MOB,
JICHCTBUST DKOJIOTHUECKUX (DAKTOPOB HAa OpraHM3MBI, IIEPEHOCA BEIIECTB U MOTOKA
SHEPrMH B DJKOCHUCTEMaX, AHTPOIMOTCHHBIX H3MEHEHHWH B HSKOCHCTEMAax CBOCH
MECTHOCTH, KPYTOBOPOTa BEUIECTB U OMOT€OXMMHYECKUX ITUKIIOB B OMochepe

YMeHue npUMEHATH IMOJIyYeHHbIE 3HAHUS Ui OOBSACHEHHS OHOJOTHYECKUX
MPOLECCOB M SIBIICHUM, JJISI TPUHATHS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HM B LeIIX oOecrieueHusi 0O€30MacHOCTH CBOErO 3/J0POBbS U 3/10POBbA
OKpPYXAaIOIIMX JIt0JIeH, COOI0IEHUSI HOPM T'PaMOTHOT'O MOBEJCHUS B OKpYKarolen




OPUPOIHON cpefe;, MOHMMaHUE HEOOXOAMMOCTH WCIOIb30BAaHUS JTOCTHIKCHUN
COBPEMEHHOM OMOJIOTHH AJISl PALlMOHAIBHOTO IPUPOIOTIONH30BAHUS

YMeHue pemars 3JeMEHTapHbIE OWOJOTHMYECKHE 3aJaud, COCTaBISTh CXEMBI
MEPEeHOCca BEIIECTB U SHEPTUH B SKOCUCTEMAX (IIeTIA TUTAHHS)

YMeH#ue BBITIOJHSTH Ja00OpaTOPHBIE U MIPAKTUYECKUE PabOThI, COOIIOATh MpaBHIa
pHu paboTe ¢ YI4EeOHBIM U 1a00paTOPHBIM 000pYI0BaHUEM

YMeHue  KpUTHYECKH  OLIEHHMBaTh W HHTEPIPETUPOBATH  HMH(OPMAIIHIO
OMOJIOTUYECKOT0  COJepKaHus, BKJIIOYAIONIYI0 TICEBJOHAY4YHbIE 3HAHUA U3
9 paznmuuHbIX UcTOYHUKOB (CMMU, Hay4dHO-TTONMYJISIpHBIE MaTepUalibl); paCCMAaTPUBAThH
ro0anbHBIE JKOJOTHUECKHE TPOOJIEMBl COBPEMEHHOCTH, (OPMHUPOBATH IIO
OTHONICHHIO K HUM COOCTBEHHYIO MO3UIINIO

YMeHue co3aaBaTh COOCTBEHHbBIE NMHCbMEHHBIE M YCTHBIE COOOLICHMS, 0000mIas
10 Ouosnornueckyro MHQOpPMAIMIO M3  HECKOJIBKHX  HCTOYHHKOB, TIPAMOTHO

WCITOJIH30BaTh MOHATUHHBIN anmapat OuoJIOTHH

ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA
10 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBOM mpupoxae. Porp Ouonoruu B (GOpMHUpPOBAHWU COBPEMEHHOU
Hay4yHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYeCKUX HayK

1.2

MeTonbl TIO3HAHUS KUBOM MPHUPOABI (HAOIIOIEHUE, YKCIIEPUMEHT, ONMUCAHUE, U3MEpPEHHE,
KJIaccu(UKaIUs, MOJICTHPOBAHHE, CTATUCTHYECKass 00paboTKa JaHHBIX )

JKuBble cucTeMBI 1 X opraHu3anmsa

2.1

JKussie cuctemsl (OrocucTeMBbl) Kak IpeaMeET u3ydeHus Ouonorun. CBoiicTBa OGMOCUCTEM U HX
pazHooOpasue

2.2

YpoBHU OpraHu3aLuu o6uocucrem: MOJIEKYJIAPHO-TEHETUYECKU, KJICTOYHBIN,
OpraHU3MEHHBIH, MOMYJISALNOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHBIH

XUMHUYECKUN COCTAaB U CTPOCHUE KIIETKU

3.1

XUMUYECKUN COCTaB KIETKA. XUMHUYECKUE DJIEMEHTBI: MAKpPOAJIEMEHThI, MUKPOIJIEMEHTHI.
Boxa u munepanbHble BemiecTBa. (DYHKIMU BOABI U MHUHEPAIBHBIX BELIECTB B KIETKE.
[TopnepxaHue ocMOTHYECKOTO OaaHca
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Bbenkxu. CoctaB u cTpoeHne 0enkoB. AMHMHOKUCIOTH — MOHOMEpHI OenkoB. HezameHnumMelie u
3aMEHHMBIE AMHHOKHCIOTH. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYphl OEIKOBOM
MOJIEKYJIbI (TIepBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIUN OEIKOB.

®depmeHThl — Owonornyeckue Karamuszatopbl. CTpoeHue ¢GepMeHTa: aKTUBHBIA IICHTP,
cyocrpatHas cnenuduunocts. Kodepmentsl. Butamunabsl.. Otmmuus ¢(epMeHTOB  OT
HEOPraHMYECKUX KaTallu3aTopoB

3.3

VYraeBonasl: MOHOcCaxapubl (IOK03a, pubo3a U Ae30Kcupub03a), aucaxapuibl (caxaposa,
JaKTO3a) W ToJMcaxapuibl (Kpaxmall, TJIMKOTEH, IeiuTrono3a). buonornyeckue QyHKIUU
yTJIEBOOB.




JIMnuasl: TPUTAMLEPHIBL, cTepoubl, pochomunuabl. I'napodunsHO-THAPOPOOHBIE CBOMCTBA.
buonornyeckne ¢ynkiun munuaoB. CpaBHEHHWE YIJIEBOJAOB, OEIKOB M JIMMHIOB Kak
MCTOYHHKOB YHEPTHH

3.4

Hyxneunossie kucnotsl: JIHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynkuuu JJHK. Ctpoenune u pynknuu PHK. AT®: crpoenue u pyHkuun

3.5

[utonorust — Hayka o kierke. Kiierounas reopusi. MeToabl U3y4eHus KIETOK

3.6

Knerka xak menoctHas jxuBas cucrema. OOmIye MpU3HAKW KIETOK: 3aMKHYTash HapysKHas
MeMOpana, mosekyibl [IHK kak renernueckmii anmapar, cuctema CUHHTe3a 0erka

3.7

Tumbl  KJIETOK: dJyKapuoTHyeckas M HpokapuoTuueckas. (OcoOEHHOCTH  CTPOSHHS
npokapuoTuyeckoi kierku. Kierounast crenka Oaxtepuil. CTpoeHHE 3YKapHOTHYECKOM
kJIeTkH. OCHOBHBIEC OTIMYMS PACTUTEIBHOM, Y)KUBOTHON U TPUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKa, IJIMKOKAIMKC, UX (DYyHKIUH.
[nazmatudeckas memOpana, e€ cBoiictBa W (yHkumu. [lurommasma m €€ opraHOWIIBL.
OnHomMeMOpaHHBIE OPraHOUIBI KJIETKU: dHAoIuIa3Marudeckas cetb (DIIC), anmapar [Nonbmxwy,
au30coMbl. [loyaBTOHOMHBIE OpraHOU/bI KIETKA: MUTOXOHAPUH, Itactuabl. [Iponcxoxnenue
MHUTOXOHAPUA W Tactua. Bunel mmactun. HemeMOpaHHBIE OpraHOMIBI KIETKHU: PUOOCOMBI,
KJICTOYHBIN LIEHTP, PECHUYKH, )KI'YTUKH. DyHKIMU OPraHOUIOB KIETKU. BKitoueHus

3.9

Snpo — perynsaTopHblil 11eHTp KieTku. CTpoeHue snpa: sjaepHas 000J04Yka, Kapuoruia3ma,
XPOMATHH, AIPBIIIKO. XPOMOCOMBI

3.10

TpaHcHOPT BEIIECTB B KIETKE

)KI/I3HG,Z[€}IT€.HBHOCTB KIJIICTKH

4.1

OOMeH BemecTB, WM META00IU3M. ACCUMIIISIMS (TUTACTUYECKUT OOMEH) M AUCCUMUIISIUS
(PHEpreTHYecKuii 0OMEH) — JBE CTOPOHBI €IMHOTO Iporecca merabonu3Ma. Tumbel oOMeHa
BEIECTB: aBTOTPO(HBIM M rereporpodHbii. Pons (epmMeHTOB B 0OMEHE BeIIECTB M
[IPEBPALLEHUHU SHEPIUU B KIIETKE

4.2

®dotocunre3. CBeroBas u TeMHOBas (a3bl  ¢ortocuHTe3a. Peaknum (orocuHTE3A.
DddekTuBHOCTL (GoToCHHTE3a. 3Ha4YeHHe (POTOCHMHTE3a IS KU3HM Ha 3emie. BausHue
yCIIoBUH cpenibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHu.

XeMocuHTe3. XeMOCHHTE3UpYolue 0akTepun. 3HaueHne XeMOCUHTE3a JIJIs )KU3HU Ha 3emiie

4.3

DHepreruyeckuii oOMeH B KieTke. Paciienyienue BemecTB, BbICICHUE U aKKyMYJIUPOBaHUE
SHEPTHM B KIJIETKE. DTambl YHEPreTHYECKOro oOMeHa. [ nmukonus. bposkeHne W ero BUJIBIL.
Kucnoponnoe okxucieHue, wid KiI€TOYHOE JbixaHue. D(P(EKTUBHOCTh SHEPreTHUYECKOro
oOMeHa
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Peakumm wmarpuuyHoro cuHre3a. [eHernyeckas wunpopmamms u JHK. Peanuzamus
reHeTHYeCKON MHPOPMAIK B KJIeTKe. | eHeTHYECKHUi KOJl M €r0 CBOWCTBA. TpPaHCKPUTIIIUS —
matpuunbiid cuaTe3 PHK. Tpancnsus — 6nocuntes 6enka. KogupoBanue aMuHOKHUCIIOT. Posb
pubocom B OnocuHTEe3e Oenmka

4.5

Hexnerounsie popmbl sxu3Hu — BUpychl. Mctopust oTkpsiTust Bupycos (/.M. ViBaHOBCKMiA).
OCo0OCHHOCTH CTPOEHUS U KU3HEIEATEILHOCTH BUPYCcoB. bakrepnodaru. bonesnu pacrenuid,
JKUBOTHBIX U Y€JIOBEKa, BhI3bIBacMbIe BUpycaMu. Bupyc nmmynoaedunura yenoseka (BUY) —
Bo3Oyautens CITN a. [IpodunakTika pacnpocTpaHeHUs BUPYCHBIX 3a001€BaHUI

PasmuoxeHune u HWHAUBUYAJIbHOC Pa3BUTUC OPraHU3MOB




5.1

KneTounblii nmkia, Wi SKM3HEHHBIM LUK KieTkd. MHtepdaza u mmro3. Ilpomeccsl,
nporekaromue B uHTEpdasze. Permukanus — peaknus matpuunoro cunre3a JJHK. Ctpoenue
XPOMOCOM. XPOMOCOMHBIN Ha0Op — KapuOTHUI. JIUTIIIOUIHBIN 1 TallJIOMIHBIA XPOMOCOMHBIE
HaOopbl. XpoMatuasl. Llutonoruueckre OCHOBBI Pa3MHOXKEHUS U MHAUBUYalIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knerku — muto3. Craauu muto3a. [Ipoueccel, mporcxoasmiye Ha pa3HbIX CTaJAMUIX
MHUTO3a. BHOJIOrMYECKHI1 CMBICIT MUTO3a

5.2

DopMBbI pa3MHOKEHHSI OPraHU3MOB: Oecronoe M MooBoe. BUasl 6ecronoro pa3MHOKEHHS:
JieNieHUE Ha/IBOE, TOYKOBAHNWE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BEreTaTHBHOE
pasMHOXeHHe. MICKyCcCTBEHHOE KIIOHUPOBAaHUE OPTaHU3MOB, €T0 3HAYCHUE JUTSI CEICKIINN
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[TonoBoe pa3MHOXKEHUE, €T0 OTJIMYHUS OT OECIIOIOTO.
Meiio3. Craaum wmeiio3a. IIpormeccel, nmpoucxondmme Ha craausx wmeinosa. [loBengenue
xpomocoM B Meio3e. Kpoccunrosep. buosnornueckuii CMbICI U 3HAYEHHUE ME03a
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l'ameTorene3 — mpouecc 0Opa3oBaHUs IMOJIOBBIX KJIETOK y KHBOTHBIX. [loJIOBBIE >Kene3bl:
CEeMEHHUKHU U SMUHUKU. OOpa3oBaHuE U Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTo30m/,
SWLEeKTIeTKa) — crhepMaroreHe3 U ooreHe3. (OCOOCHHOCTH CTPOCHHUS SHIEKIETOK U
criepmaro3ouoB. Omnogoropenue. [lapreHorenes

5.5

WnauBuayanbHOe pa3BUTHE (OHTOTEHE3). DOMOPHOHATIBHOE pa3BUTHE (IMOpPHOTEHE3). DTarbl
SMOPHOHAILHOTO Pa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHHE, TacTPyJsLus,
opranorere3. IloctamOpHOHaNbHOE pa3BUTHE. THMBI MOCTIMOPHUOHAIBHOTO Pa3BUTHSL:
npsMoe, HempsiMoe (TMYMHOYHOE). BrusHME cpeasl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 IBETKOBOI'O PACTEHHs: CTPOCHHE CEMEHM, CTaJuu
pa3BUTHUA

HaCHGI[CTBeHHOCTB U UBMCHYUBOCTHb OPTaHHU3MOB

6.1

[Ipeamer u 3amaun reHeTuku. MicTopus pa3BuTus reHeTHKH. BKitam pocCHUiCKUX 1 3apyOeKHBIX
YYEHBIX B Pa3BUTUE TCHETUKH. MeTO/IbI TeHETUKH (THOPUIOTOTUIECKHH, IIMTOTCHETUIECKUH,
MOJIEKYJIIpHO-TeHeTuuecKuil). OCHOBHBIE T€HETUUECKUE MOHATHUSA. [ eHeTHuecKasi CHMBOJIMKA,
UCIIOJIb3yeMasi B CXeMaX CKpeIIMBaHUN

6.2

3aKOHOMEPHOCTH HACJIEIOBAaHMS MPU3HAKOB, ycTaHOBIICHHBIE [ . Menaenem. MoHorubpumanoe
CKpelllMBaHHE. 3aKoH eauHooOpazus THOpHIOB MepBOro  mokosieHus. [IpaBuio
JOMMHHUPOBaHMsI. 3aKOH pacUIeIUIEHUsl NMpU3HAKoB. I'mmore3a umcrorsl raMer. llomHoe u
HCIIOJIHOC JOMHUHUPOBAHHC.

JurubpuaHoe  cKpemuBaHue. 3aKOH  HE3aBHCUMOTO  HACJIEJOBAHUS  IPHU3HAKOB.
[{uToreHeTn4ecKre OCHOBHI AUTHOPUTHOTO CKPEIIMBAHUSA. AHATU3UPYIOIIEE CKpEIIMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIs OIIpeieIeHHs] TeHOTHIIa 0Co0U

6.3

CueruieHHoe HacienoBaHue npu3HakoB. Paborta T. MopraHa 1o ciemnjieHHOMY HacleI0BaHHIO
reHoB. Hapyiienue cuemieHus reHoB B pe3ysbTaTe KPOCCHHIOBEPA. XPOMOCOMHAs TEOpUs
HACJIEACTBEHHOCTH. [ eHeTnYecKkue KapThl.

I'eneruka mona. XpoMOCOMHOE ONpENEIIEHUE I10JIa. AYyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M reTeporameTHsle OopraHusMbl. HacnenoBaHue NpU3HAKOB, CLEIICHHBIX C
I10JIOM

6.4

M3MeHunBOCTh. BH/IbI M3MEHYMBOCTHU: HEHACJICACTBEHHAs U HACJIEACTBEHHas. Poib cpensl B
HEHACJIEICTBEHHON HW3MEHYMBOCTU. XapaKTePHUCTUKAa MOAM(PUKALMOHHOM H3MEHUYMBOCTH.




Bapuanuonsslii psa u BapuanronHas kpusas. Hopma peakuuu npusHaka. KonnyecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOJU(PUKALIMOHHON U3MEHUYNBOCTH

6.5

HacnencrBennas, miM T'€HOTHIHNYECKas, W3MEHYMBOCTb. KOMOMHATHMBHAS H3MEHYUBOCTD.
Meiio3 U TIONOBOW TpOIlECC — OCHOBAa KOMOWHATHBHON WM3MEHUMBOCTH. MyTallmoHHAS
U3MEHUYUBOCTh. Knaccudukaiuss MyTaiuii: TeHHbIE XpPOMOCOMHBIC, TeHOMHBIE. YacTtoTa U
MPUYMHBI MyTaluid. MyTareHHbIe (aKTOpPhl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIICCTBEHHON
m3meHunBocty H.M. BaBuosa

6.6

I'enetuka wuenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOAbI TEHETHUKH YEJIOBEKa:
TeHEeaIOTUYECKUH, OMU3HEIOBBINA, IUTOTCHETHYECKUN, OMOXMMHYECKUN, MOJICKYIISIPHO-
reHeTudyeckuil. COBpEeMEHHOE OMpe/eICHUE T'€HOTHUMA: IOJTHOT€HOMHOECEKBEHUPOBAHUE,
TeHOTUIIMPOBaHKE, B TOM uucie ¢ nmomomisto [I11P-ananu3a. HacnencTBenusie 3a00eBaHus
YeJIOoBeKa: TeHHble OoJe3HW, OO0Je3HW ¢ HACIEACTBEHHOW MPEApPacoNoKEHHOCTHIO,
XpoMocoMHBIe Oosie3HH. CoMaTWUYecKHe W TeHepaTHUBHBIE MyTamuu. [I[pUHIMIBI 310pOBOTO
o0pasa >KU3HU, AUATHOCTUKH, MPOPHUIAKTUKH U JICUCHUSI TEHETHIECKUX OoJe3Hei. Memuko-
F€HETHYECKOE KOHCYJIbTUPOBAHUE. 3HAYCHUE MEIUIIMHCKOW I'€HETUKH B MPEAOTBPALICHUHN U
JICYCHUHN TCHETHUCCKUX 3a00JICBaHUI YEIOBEKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHU

7.1

Cenexuus Kak Hayka M IpolecC. 3apoXKACHHE CENeKUMHU U aoMecTukanus. Yuenue H.U.
BaBunoBa o IeHTpax MPOUCXOXKIEHHUS U MHOTrooOpasus KyJIbTYypHBIX pacTeHHid. LIeHTpbl
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. COpT, IOpOJa, IITaMM

7.2

CoBpeMeHHBIE METOMBl CENEeKIIMA. MacCOBBI M HMHIAWBUAYAJTbHBI OTOOpPHI B CEJICKIIUU
pacteHuid u KMBOTHBIX. OILlIEHKa OJKcTepbepa. bIM3KOpPOJACTBEHHOE CKpELIMBaHUE —
uHOpuauHT. Yncras nuaus. CkpenuBaHue YUCTHIX TUHUH. ['eTeposuc, nim rudpuHas cuia.
HeponctBenHoe ckpemnuBanue — ayToOpuauHr. OtrnanéHHas ruOpuau3anus U e€ yCIexu.
HckyccTBEHHBIM MyTareHe3 U MOJy4YeHUE MOJUIUIONI0B. JJOCTHIKEHUST CENIEKIIMU PACTEHHUI,
YKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexHonoruss kak oTpacib NpOU3BOACTBA. ['€HHas WHXeHepus. OTalbl CO3JAHUA
pexomOunantHoi JIHK u TpaHcrenHsix opranu3moB. Kierounas umxeHepus. Kierounsle
KYJIBTYpBL. MUuKpOKIIOHAIBHOE Pa3sMHOXEHHUE pacTeHui. KnonupoBanue
BBICOKOITPOJYKTHUBHBIX CEJIbCKOXO35HCTBEHHBIX OPraHM3MOB. DKOJOTMYECKHE M ITHUECKUE
npobaembl. MO — renernyeckn MOIU(GUIIMPOBAHHBIE OPTaHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOIOIMOHHAS OMOIOTHS

1.1

DBOJIOIIMOHHAS TEOPUS M €€ MECTO B OMOJIOTHH.

CBI/I,Z[GTQ.HBCTBEI 3BOJIIOIINHA. ITaneonTomorudyeckue: IIOCICA0BATCIIbHOCTD ITOABJIICHUA BU0B B
MAJICOHTOJIOTUIECKOM JIETOMUCH, TepexoaHble (opmbl. buoreorpadudeckne: CXOICTBO U
paznuuue dayH u QJIOp MaTEPUKOB U OCTPOBOB. DMOPHOIOTHYCCKHE: CXOJICTBA U PA3TUIMS
SMOPHOHOB Pa3HBIX BUAOB MO3BOHOYHBIX. CPaBHUTEIbHO-aHATOMHYECKUE: TOMOJIOTHYHBIE,
aHAJIOTHYHBIC, pPYAMMEHTApHBIC OpTaHbl, aTaBU3MBL. MOJIEKYIAPHO-OMOXUMHUYECKHUE:
CXOACTBO MEXAHU3MOB HACJICACTBCHHOCTHM N OCHOBHBIX MeTaGOHI/I‘-IeCKI/IX HyTeﬁ Y BCCX
OpraHu3MoOB




1.2

OomtonnonHas teopus Y. Jlapsuna. [Ipeanocbuikiu BO3HUKHOBEHUS JapBUHU3MA. J[BIDKYyIIHE
CWJIBl 3BOJIIOLMU BUIOB 1O JlapBUHY (M30BITOYHOE PAa3MHOXKEHUE IPU OTPAHUYEHHOCTH
pecypcoB, HeolpeaeIEHHAs U3MEHYMBOCTh, 00pb0a 3a CyIeCTBOBAHUE, €CTECTBEHHBIN 0TOOP)

1.3

Cunrernueckas teopus 3Bomonuu (CTI) u ocHOBHBIE €€ MOJIOKEHUSI. MUKPOIBOTIOLHUS.
[Tonynsitns Kak eIMHUIIA BUAA U 3BOJIOLUU

1.4

JBwxymme cuibl ((GakTopbl) SBOJIOLNUM BHUJOB B INpHUpoae. MyTalMOHHBIA Mpolecc U
KOMOMHATHBHAsA W3MEHYMBOCTb. [lomyssuuoHHBIE BOJIHBI U Apei¢ reHoB. Mzomsanus u
murpanus. EcrectBennsiit 0T60p — Hanpasisitouii (pakrop somonu. PopMbl €CTECTBEHHOTO
orbopa.

[TprcnocoOaeHHOCTh OPraHU3MOB KakK pe3yJbTar 3Bodronuu. [IpumMepsl npucmnocobieHunit y
OpraHu3MoB. ApoMop¢O3bl U UH0AAANI TAIIUH.

Bun wu BumooOpazoBanume. Kpurepum Buma. OcHOBHbIE (GOpPMBI BHIA000PA30BAHUSA:
reorpaguueckoe, 3K0JI0rHuecKoe

1.5

MaxkpoosBoonust. PopMbl  IBOJIONHUH:  (PHUIETUYECKas, TUBEPreHTHAs, KOHBEPIreHTHasd,
napaiensHas. HeoOpatumMocTs 3BOMIONNN

Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 3eMIIe

2.1

HOHay‘IHble MNpEACTABJICHUA O 3apOXIACHUU KU3HU. HaquBIG THUIIOTE3bl BO3HUKHOBCHUA
KU3HHM Ha 3emuie: aOMOTreHe3 W MaHCIEPMUS. XUMHUYECKast dBOJIONHSA. DKCIEPUMEHTAITBHOE
MOATBEPKICHNE XMMHUYECKON 3Boouuu. HavanmpHble 3Tambl OHMOJIOTMYECKOW SBOIOIUH.
I'unoreza PHK-mupa. IlepBbie kieTkn u ux 3Bosonus. GopMupoBaHUE OCHOBHBIX TPYIIN
KUBBIX OPraHU3MOB

2.2

PazButue xu3nu Ha 3emie mo spam u nepuoaam. Karapxei. Apxelickas U mpoTepo30iickas
apel. [lanmeosoiickas 3pa u €€ mepuoabl: KEeMOPUUCKUHN, OPIOBUKCKUH, CHUITYPUHCKHM,
JIEBOHCKUM, KaMEHHOYTOJIbHBIN, NMepMCKUl. Me3o30iickas 3pa U €€ Mepuolbl: TPUACOBBI,
FOPCKHI, MEJOBOM.

KaiiHozoiickass 3pa W €€ mnepuoabl: NaJICOTCHOBBIN, HEOTCHOBBIN, aHTPONOTCHOBBII.
XapakTepucTuka KiuMaTa M TeOoJIOTHYECKUX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
PaCTHTENBHOTO W KUBOTHOTO Mupa. ApomMopdo3bl Yy pacTeHUd W KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB
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Cucrema OpraHM4yeckoro Mupa Kak oTpaxkeHue 3Boironuu. OCHOBHBIE CHCTEMaTHUYECKHE
IpyNIbl OPraHU3MOB
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OBoroIMs YeI0BeKa. AHTPOIOJIOrUs KaK Hayka. Pa3BuTHe IpeicTaBIeHUH O IPOUCXOXKACHUN
genoBeka. MeTobl u3yueHus anTponorene3a. CXoICTBa U pa3inymsl YeIOBEKa U )KUBOTHBIX.
CucreMaTH4eCcKOe MOJIOKEHHUE YeTI0BEKa.

JBwxkymme cuiabl  (pakTopbl) aHTpororeHe3a. HacnencTBeHHass W3MEHYHMBOCTh W
€CTeCTBEHHBIH 0TOOp. OOIecTBeHHBIH 00pa3 JKU3HU, W3TOTOBJICHUE OpPYyIud Tpyaa,
MBIIIJICHUC, pCUb

2.5

OcCHOBHbIE CTaJAUM M BETBU HBOJIOLMU YEJIOBEKA: AaBCTPAIONMUTEKH, UeToBEeK yMeblii,
Uenoek mnpsMoxoasamui, YenoBek HeaHaepTainbckuid, YenoBek pa3zymublid. Haxonku
MCKOIMAEMbIX OCTaHKOB, BPEMs CyIIECTBOBaHUS, 00JIaCTh pacpoCcTpaHeHHsl, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUS

2.6

Yenoseueckne packl. OCHOBHBIE OOJBIINE pachl: €BpONeoHHas (eBpasuiickas), HErpo-
aBcTpayionHas (dPKBaTOpUaibHAsI), MOHTOJOHWIHAS (a3MaTCKO-aMEpPUKAaHCKas). YepTsl




HpI/ICHOCOGHGHHOCTI/I HpGI[CTaBHTeJIeﬁ YCJIOBCUYCCKHUX pPAC K YCIOBUAM CYHICCTBOBAHUA.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

OpranusMsbl 1 OKpy’Karolas cpeaa

3.1

DKOJIOTHS KaK HayKa. 3aJlauyd U pa3iesibl SKOJOTrMU. MeTOIbl SKOJIOTMYECKUX UCCIEIOBAHUIM.
Dkonorndeckoe MupoBo33peHue. Cpeapl OOWTaHHMS OPraHU3MOB: BOJHAs, Ha3eMHO-
BO3JIyIITHAs, TOYBEHHAs, BHYTPUOPTaHU3MEHHAS
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Okonornyeckue ¢aktopsl. Knaccudukanus sKomorudeckux (GakTopoB: aOHOTHYECKHE,
OMOTHYECKHE U aHTPOTIOTeHHBIE. [leliCTBHE KOIOTHYECKIX (aKTOPOB Ha OPTaHU3MBbI

3.3

AbOunotnueckue  (QaxkTOpbl:  CBET,  TEMIepaTypa,  BIAKHOCTb.  DOTOMEpHOIU3M.
[TpucnocobaeHns opraHu3MoB K ASHCTBHIO a0MOTHUYECKUX (akTOopoB. bronornyeckue putmMsl
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buotnueckue dakropsl. Buapl OMoTHYECKHX B3aUMOACHCTBUN: KOHKYPEHIIHS, XUIITHAYECTBO,
Mapa3suTu3M, MyTyalau3M, KOMMEHCATU3M (HaxJIeOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIU3M,
HEeUTpanu3M. 3HaueHWEe OMOTUYECKHX B3aMMOJICHCTBHM IS CYIICCTBOBAHUS OPTaHU3MOB B
MPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapaKTepUCTUKH momyisiuu. OCHOBHbIE TOKAa3aTeNW  MOIMYJISIIUU:
YHCJIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MPHUPOCT, Murpanus. JuHamuka
YHCJIEHHOCTHU MOMYJISIUH U €€ perysuus

COO6H_I€CTBa M 3KOJOTUYCCKUC CUCTEMBI

4.1

Coo01ecTBO opranu3mMoB — 0uorieHo3. CTpyKTypbl OMOIIEHO3a: BU0BAs, IPOCTPAHCTBEHHAS,
Tpoduueckas (nmuiieBast). Buapl-nomuHanTel. CBsi3u B OMoLieHO3€e

4.2

DKoyoruueckue cucteMbl (dkocucTembl). IloHsATHEe 00 »KOcMcTeMe U OHOTEOICHO3E.
@OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYICHTHI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopoT BemecTB U MOTOK PHEPTUU B IKOCHCTeMe. Tpoduueckue (MHIIEBbIC) YPOBHU
skocuctembl. [lumieBbie menu W cetd. OCHOBHBIC ITOKA3aTeNM 3KOCHUCTEMBI: OMoMacca,
NPOAYKLHS. DKOJOTUYECKUE MHPAMHJIBL: MPOAYKLINH, YUCIEHHOCTH, OMomacchl. CBoiicTBa
9KOCUCTEM: YCTOWUYMBOCTb, CAMOpETYJIsIlMs, pazButue. Cykueccus

4.3

[Ipupogubie 3KOCHCTEMBI. JKOCHUCTEMBI O03€p W pPEK. OKOCHCTEMAa XBOWHOTO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHUCTEMBI. buonormdyeckoe u
X03WCTBEHHOE 3HAUCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobpasue kak (aktop ycTOHUMBOCTH 3KocucTeM. CoxpaHeHHEe OHOJIOrMYECKOro
pasHooOpa3us Ha 3emiie

4.4

VYuenue B.U. Bepnanckoro o 6uocdepe. ['panuiipl, cocraB u cTpyktypa ouochepst. Kupoe
BemectBO U ero ¢Gynkmuu. OcoOeHHOCTH Ouocdepbl Kak TI00ATbHOW HKOCHCTEMBI.
JluHamMuueckoe paBHOBecHMe M oOparHas cBs3b B Oumochepe. KpyroBoporsl BemiectB u
OMOTCOXMMHUYECKHE IHMKJIBI DJIEMEHTOB (yryiepoja, a3oTa). 30HAIbHOCTh Ouocdepsl.
OcHOBHBIE OMOMBI CYIIN

4.5

YenoseuectBo B 6uochepe 3emin. AHTpororeHHbIe W3MeHeHus1 B 6uochepe. ['mobdampHbIE
9KOJIOTUYECKHE MTPOOIIEMBI.

OcHOBa panMOHAIBHOIO YIIPABICHUS NPUPOJHBIMU peCypcaMHM U HUX MCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPOIbI




