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[Tpu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY IUISl ONpEAeSICHUs
NOJIX0/0B K (DOPMHUPOBAHMIO COJEpKaHUs ydeOHoro mnpenmera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ybTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHUKOB, TOJIOKEHUS 00
o0IMX LEeNsIX U MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U O0ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriacHo Ha3BaHHBIM TOJ0KEHUSM, OIIPEIEIIEHBI OCHOBHBIE (DYHKITUHM IPOTPAMMBI IO
OHOJIOTUH U €€ CTPYKTYpa.

[Tporpamma mo OGuonoruu AaéT MpEICTaBICHHUE O TEeNsIX, 00 o0mIeit cTpareruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOydYaroIIMXCS CcpeAcTBaMU ydyeOHoro mnpeamera «buomnorusy,
orpenenser 00sf3aTENbHOE MPEIMETHOE COJAEpKaHUE, €ro CTPYKTYpPY, paclpeaeieHue o
paszenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeJOBATeIbHOCTh M3y4eHHUs] y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JIOTHKA 00pa30BaTeIbHOTO TpOoIecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroINXCs.

B mporpamme 1o OHONOTMH TaKKe YUYUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOM JAEATEIbHOCTH/ydeOHBIX JeHCTBUI 00yJYaromuxcs 1Mo
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOro 00pa3oBaHUsI.

B nporpamme no 6uonorun (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
MPEeMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpuUBaeTCs
HAMpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, ILIEHHOCTHBIX  OpPUEHTAIMil  JMYHOCTH, DSKOJOTUYECKOTO  MBIIUICHUS,
NpPEICTAaBICHUNA O 37I0pPOBOM O0pa3e KM3HH M OCEpeXHBIM OTHOIIEHHEM K OKpYXaromen
npupoaHoii cpene. [loaTomy Hapsay ¢ U3ydyeHHUEM 00IIeOMOIOTHYECKIX TEOPHid, a TaK)Ke 3HAHUN
O CTPOGHHUM >KHMBBIX CHCTEM pPa3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIeIEHO BHUMAHNE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW KHM3HM IS pEIICHUS TNPHUKIAIHBIX 3a7ad, B TOM YHCIE: TPOPHIAKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMH  YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJIOTHUYECKH IEIeCO00Pa3HOTO MOBEICHUS B OKpYXKAIOMIeH MPUPOIHON cpere,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YEJOBeKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABIECHHOCTH Y4eOHOTO
npeamera «bHOTIOrHs» MPOJUKTOBAHO HEOOXOIUMOCThIO OOECHeueHHs YCIOBUM Ul peIIeHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAroiaraet
dopmupoBaHHe y 00yYaromUXcs CIOCOOHOCTH aAaNnTUPOBATbCS K HU3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUDA.

buonoruss Ha ypoBHe cpenHero oOuiero oOpa3oBaHUS 3aHUMaeT BakHoe mecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydYarOUIMXCs MPEACTABICHUNH O HAy4yHOM KapTHHE MMpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoOE, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DSBOJIIONWHW, CO3MAET YCIOBHS JUISA: TIO3HAHUS 3aKOHOB JXKHBOW TPUPOJIBI,
(dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIEC U YEIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JJIs PpEeIHIeHUS BOCIUTATENbHBIX U
Pa3BUBAIOIINX 3a71a4 CPEAHETO OOIIEro oOpa3oBaHus, cColManu3anuu odyqaronuxcs. M3yuenue
6uonornu odbecrnednBaeT ycaoBUs A (OpMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX
U WHQOPMAIMOHHBIX HABBIKOB, JCTETHYECKOH KYIBTYpBI, CIIOCOOCTBYET HHTETPAIHH
OMOJIOTMYECKUX 3HAHUU C TMPEJICTaBICHUSMHM M3 IPYTruX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazBanHbIE TONOXKEHUS O TPEHA3HAYCHUH YIeOHOTO MpeaMeTa



«buonorus» coCcTaBIWIM OCHOBY ISl ONIPEEICHUS [TOAX0/I0B K OTOOPY U CTPYKTYPHUPOBAHHUIO €TI0
CoOJIep>KaHusl, IPEJCTABICHHOTO B IPOTpaMMe 10 OUOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
MO3UIUI KYJIBTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOIIUECS AOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe Uil (GopMHUpOBaHUS OOILIEH KYIbTYpbI, ONpEACISIoNnne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HHU W MPAKTHYECKOU JaesTelbHOCTH. Oco00e MECTO B TOHM cHUcTEeMe 3HAHUU
3aHMMAIOT DJIEMEHTBI COJCPIKAHUS, KOTOpPhIE CIy)KaT OCHOBOWM Jiisi  (hOPMHUPOBAHHUS
NPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuaiga B IporpaMme Mo OuoJIoruu
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHWNA 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
YKUBOM MPUPOJIBL, 0 €€ yPOBHEBOM OPraHU3alliy U SBOJIOIMH. B COOTBETCTBUY C 3TUM B CTPYKTYype
ydaeOHoro npeamera «bruonorus BbIICIECHBI CISAYIONIUE COJEpKaTeNbHbIe JIUHUU: «buonorus
KaKk Hayka. MeToJlbl Hay4yHOTO Mo3HaHusA», «Kierka kak Ouosorunyeckas cucreMay, «OpraHusm
Kak Omoyiornyeckas cucreMay, «CucrteMa U MHOrooOpa3ue OpraHuIecKoro MUpay, « IBOJFOIIHS
YKUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Leny u3ydenus yuebHoro mnpeamera «buosorus» Ha 06a30BOM ypOoBHE — OBJIAJCHHUE
OoOy4JaloIMMUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS I TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH 00BEKTOB KMBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
o0ecrneunBaeTcs pelieHrueM CIeAYIOIMUX 3a1au:

OCBOCHHUE 00YJAFOIIUMHUCS CHCTEMbI 3HAHUN 0 OMOJIOTHYECKIX TEOPHSIX, YUCHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWIaxX, CIyXKaluX OCHOBOM i  (QopMUpOBaHUA
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KAapTUHE MHUpa, O METOJaX HAy4yHOTO TMO3HAHUA,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSX KHBBIX CHCTEM PAa3HOIO YPOBHS OpraHHU3alluu,
BBIJIAFOIINXCS] OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHrue y OO0YYarOMIMXCs MO3HABATENBHBIX, WHTEIJIEKTYadbHBIX U TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJEeN ¥ MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBJIEHHME Yy OOydJaromuxcsi oOmel KyabTyphl, (YHKIHMOHAIBHOM TI'pPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OLEHUBATH SBICHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUU 3HAHWM U ONBITA, TTOJYYCHHBIX TTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHrue Yy OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OMOIOTHYECKHUX
3HAHUW B MPAKTUYECKON [EATETbHOCTH YEOBEKa, DPA3BUTHUH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUI;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOM MPUPOJIHI,
HEO0OXO0UMOCTH OEpeKHOTO OTHOIICHUS K Hel, COOMIOICHHUS STHUECKUX HOPM MPH MPOBEICHUU
OMOJIOTMYECKUX UCCIIEIOBAaHUM;

OCO3HAaHHE IEHHOCTH OMOJOTHYECKUX 3HAHWMA JJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWUU U YMEHUW B TMOBCEIHEBHON JXU3HU NJS OIEHKH
MOCJIC/ICTBHM CBOEW NEATETHHOCTH IO OTHOIICHHWIO K OKPYXKAIIIeH cpene, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHHE U COONTIOICHHE Mep MPO(PUITAKTUKH 3a00JIeBaHUN.

B cucreme cpennero oOmiero obpazoBanus «buosorusy, nzydaemasi Ha 6a30BOM YpPOBHE,
SBIISIETCSL O0sI3aTENBHBIM Y4EOHBIM TPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTh
«EcTecTBeHHO-HAYYHBIC TIPEIMETHI.

st u3ydenust Ouonoruu Ha 0a30BOM YpOBHE CpeTHEro o0Iero oopa3oBaHUsl OTBOAUTCS
68 gacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



10 KUIACC

Tema 1. buoJsiornsi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBEHHBIMH HaykaMu, ¢uiocoduel, 3THKOH, 3CTeTUKOM U mpaBoMm. Ponb Ouosnoruu B
(bopMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HaAYK.

Mertonbl I03HAHUS )KUBOW IPUPOABI (HAOII0IEHUE, SKCIIEPUMEHT, OIMCAHUE, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpros, k. Yorcon nu @. Kpuk.

TaGnuubl 1 cxembl: «MeTobl TO3HAHUS JKUBOW IPUPOABIY.

JlabopaTopHblie U NIpaKkTHYeCKHe PadoThI:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHue pas3IMYHBIX METOJOB IPU H3Y4YEHUU
OMOJIOrN4ECKUX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JXKuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Ouonornu. OTIMYue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpoiicTBa OuwocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OHUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBIH, OPraHU3MEHHBIM,  MONYJALHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTEOeHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKH JKU3HU», «YPOBHH OpraHU3alMU KUBOK
IIPUPOIBI».

O6opynoBanue: moaens Mosekyinnl JJHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XMUMUYECKHE FJIEMEHThI: MAKPO3JIEMEHTbI, MUKPOIJIEMEHTHI.
Bona n MuHepanbHbIE BELIECTBA.

@yHKIMK BOJABI M MHUHEpPAJIbHBIX BellecTB B KieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHMblEe AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEpTUYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKINN OETKOB.

®epMeHThl — Ounosiornyeckue KaraiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Ormiuuuss  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJlIn3aToOpPOB.

VYrneBoasl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30Kcupu003a), Aucaxapuibl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buonorndeckue QyHKIUN
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPOGDHOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu nunuaoB. CpaBHEHUE YIrIIeBOJIOB, OEIKOB M JUMHIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK n PHK. Hykneotuasl — MOHOMEpB! HYKJIIEMHOBBIX KUCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne u ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKINN.

[{uronoruss — Hayka o kierke. Kiierounas Tteopus — mpuMep B3aWUMOJCHCTBHS UACH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3yUEHHSI KIICTKH.

Knetka kak nenoctHas >xuBasi cuctema. OOmiyie Npu3HakU KIETOK: 3aMKHYTasl Hapy>KHas
memOpaHna, mosiekynbl JIHK kak renernueckuii anmapart, cucTeMa CUHTe3a Oerka.



Tunsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoi kineTku. Kierounas crenka 6akrepuii. CTpoeHne 3yKapHOTHYECKON KIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmaxku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoOUbI KJIETKA: MUTOXOHJPHH, IIAaCTUABL. [IponcxoxaeHne MUTOXOHAPUI 1 Tu1acTUl. Busl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOJH,
PECHUYKH, KIYyTUKH. DyHKIIMY OPraHOMIO0B KIETKU. BriatoueHusl.

SAnpo — peryasaTopHblil HeHTp KiIeTkH. CTpoeHue aapa: suepHas 00004Ka, Kapuora3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIsann, M. lllneiinen, P. Bupxos, x. Yorcon, .
Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnpenenenre XuMUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuubr u cxemsl: «llepuogmueckas TaONMIA XMUMHUYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHue MoieKyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenue monekynsl AT®», «CTpoeHne 3yKapuoTUUeCKOM
KJIeTkn», «CTpoeHue XKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIIeBOJbD», «JIunuasn».

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBaHME HJisi MPOBEACHHUS HAOIIOICHHUIA,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PACTUTENbHbBIX, KUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 1. «M3ydyeHHe KaTalUTUYECKOH aKTUBHOCTH (DEpMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydyeHHe CTpOEHMS KIETOK pAacTE€HHWH, *XMBOTHBIX MU
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUEY.

Tema 4. JKuzHenesiTeIbHOCTb KJICTKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JTUCCUMUIIALIUSA (HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHHUs BEILIECTB M SHEPTrUU B IOHUMaHUU MeTadosn3Ma.

Tunbl o6MeHa BemiecTB: aBTOTPO(HBIA U rereporpodHbif. Ponb depmeHToB B 0OMeEHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3pl ¢orocuHTe3a. Peakuuu doTtocunTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHMHTE3A JJIs )KU3HH Ha 3emiie. Briusuaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIUe OakTepuu. 3HAYeHWE XEMOCHUHTE3a ISl JKM3HH Ha
3emite.

DHepreTuyecknidi oOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTambl dHepreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopunupoBanre. IPPEKTUBHOCTh SHEPTETUIESCKOTO 0OMEHa.

Peakuun wmarpuunoro cunre3a. [eHetnueckas wunHpopmamus u JHK. Peanmzanus
TeHeTUYECKON HH(popMaIu B KieTke. [ eHeTuuecKuid KOA U ero CBOMCTBa. TpaHCKpHUIIIUS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Dtansl Tpanciasaiuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oerka.

Hexnertounsie ¢popmbl k13HU — BUpYCHL. McTopus otkpbiTHs BupycoB (/1. U. ViBanoBcKkwMi).
OcoOeHHOCTH CTpOEHHsI M KM3HEHHOro IMKJIa BUpYcoB. baktepmodaru. bonesnu pacrenwii,



KUBOTHBIX M YEJIOBEKAa, BhI3bIBaeMble BUpycamu. Bupyc nmmyHonedunura genoreka (BUY) —
Bo30yautens CIIMJla. OOpaTHas TpaHCKpUIIIMs, peBepraza M HHTerpasa. IIpodunakruka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

JdemoHcTpaumuu:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmuer  w cxembl: «Tumbl  muTaHus», «Mertabonu3am»,  «MHUTOXOHAPHUS,
«OHepreTnueckuii oomMen», «Xmopormiact», «Dorocuntesy, «Ctpoenue JJHK», «Ctpoenue u
¢ynkunonupoBanue reHa», «Cunre3 Oenmka», «leHermyeckwii  Kon», «Bupych,
«baktepuodarn», «Ctpoenne u ku3HeHHbId 1wk Bupyca CIIWa, Oakrepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukauu «Yasoenue IHK u tpanckpunmmsy», «buocunres
oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHN€e M UHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounslii 1uKi, WM KU3HEHHBIM IMKI KieTkd. Mutepdaza m mutos. Ilpomeccsr,
nporekatomuye B uHTepdaze. Permukanms — peaknus marpudHoro cuHreza [IHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoOTHUIl. JMIIOWIHBIMA W TarIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenue knerkn —Muto3. Craguu muto3a. [Ipoueccsl, mpoucxoasiume Ha pa3HbIX CTaIAAX
MHUTO3a. BHOJIOrMYECKHI1 CMBICT MUTO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@DopMBI pa3MHOKEHHUS OPTraHU3MOB: OECIIoNoe U 1mojioBoe. Buapl 6ecronoro pa3sMHOXKEHUS:
JIeJICHUEe HaJIBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETATHBHOE
pa3MHOxeHue. MickyccTBEHHOE KJIOHUPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JUISl CEJIEKLIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIIONOrO.

Meiios. Craguu meiosza. [Iporeccel, mpoucxomsinime Ha cragusx meiosa. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

["amerorenes — nponecc 00pa3oBaHus MOJIOBBIX KJIETOK Y KMBOTHBIX. [losi0BBIE Kene3bl:
CEMEHHHUKU U sSM4HUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBHIX KIETOK — rameT (CrepMaTo30up,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX KHUBOTHBIX: JIPOOJICHHE, TacTPyJALUs,
opraHoreses. [TocramOproHnanbHOe pa3BuTHe. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHUSL: IPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusHue cpelnbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButne pacteHuil. OHTOreHe3 BETKOBOIO PACTEHUS: CTPOEHUE CEMEHH, CTaIuu
pa3BUTHA.

JleMoHCTpanum:

Tabmuupl U cxembl: «DOpMBbI pa3MHOKEHUS OPTaHU3MOBY, «/BOWHOE OMIOAOTBOpPEHUE Y
[[BETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «JleneHne KIeTKu OakTepuii,
«CTpoeHHe TMOJOBBIX KIETOK», «CTpOeHHEe XpOMOCOMBD», «KIeTouHbIM HHKI», «Permkanus
JHK», «Muto3», «Meio3», «IIpsimoe u Henpsimoe pa3BUTHE, «I aMeTOreHe3 y MIEKOIUTAOIINX
U yesoBekay, «OCHOBHBIE CTAJAMHU OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOI, MUKporpenaparsl «CrepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Sinexnerka miiekonuTaromero», «Kapuokmuses B KJIIeTKaX KOPENIKa JyKay, MarHUTHasE MOJIEIIb-
anmuukanus «Jlenenue kinetku», moaens JJHK, monens merada3sHol XpOMOCOMBL.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOTIpeTnaparax.



JlaGopatopnass pabora Ne 4. «/3ydeHume CTpPOEHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacsieacTBEHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuTus reHeTUKH. Posib OuTONIOrMM M
SMOPHOJIOTHH B CTAHOBJICHUW I'€HETUKH. BKIIal pOCCHICKUX U 3apyOSKHBIX YUEHBIX B pa3BUTHE
reHeTuku. Meroabsl TeHETHKHA (THOPUIOJOTUYECKUM, UHUTOr€HETHUYECKUN, MOJIEKYISIPHO-
reHeTudecknii). OCHOBHBIC T€HETUYECKHE TTOHATHS. [ eHeTHYeCKass CUMBOJIMKA, UCTIOJb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEpPHOCTH  HACJIEIOBaHWSl  MNPHU3HAKOB, ycTraHoBieHHble [.  Mengenem.
MonorubpuaHoe ckpenBaHie. 3aKOH eIMHO00pa3wsi THOPUIOB MEPBOTO MOKOJIeHUs. [IpaBuio
JIOMUHUPOBAHUA. 3aKOH paclleruieHus MNpu3HakoB. [umore3a uumcToThl ramer. l[losHoe u
HETIOJHOE JOMUHUPOBAHUE.

JurnOpugHoe CcKpemmBaHWe. 3aKOH  HE3aBHCHUMOTO  HACJICIOBaHMUS  MPU3HAKOB.
[{uTOoreHETHYECKHE OCHOBBI JUTHOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIONIEE CKPEIIMBaHUE.
Hcrnonb30BaHne aHATTM3UPYIOMIETO CKPEITMBAHKS JIJIsI ONIPEICTICHUS TEHOTHITA OCOOH.

CuenneHHoe HacieoBaHue mpusHakoB. PaGora T. Moprana no cCremIeHHOMY
Hacje10BaHUI0 TeHoB. Hapyllienue cuenyieHusi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTUUeCKre KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpeAeNIeHHE 1oJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HaciemoBaHue MNpU3HAKOB, CUEIUICHHBIX C
ITOJIOM.

N3MeHunBOCTh. BUbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAs. POk cpebl
B HCHACJIEJCTBEHHOH HW3MECHYMBOCTH. XapaKTepUCTHKA MOJU(PUKAIMOHHON H3MEHUYHBOCTH.
Bapuanvonsslii psx 1 BapuanuMoHHas kpusas. Hopma peaknun npusHaka. KonndecTBeHHblE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PHKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBennas, Wiy IeHOTHIIMYECKAs, H3MCHUYMBOCTE. KoMOMHATHBHAS M3MEHYHUBOCTD.
Meiio3 u TmONIOBOM mpolecc — OCHOBA KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallMOHHAas
M3MEHUYUBOCTh. Kimaccuukammsi MyTranuii: TeHHBIE, XPOMOCOMHBIC, T€HOMHBIC. YacTtoTa U
MPUYMHBI MyTaliil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
m3menunBoctr H. 1. BaBuiosa.

BresnepHas HacineICTBEHHOCTh U U3BMEHYUBOCTb.

I'enetuka wenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TEHETHKH YeEJIOBEKa:
TreHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJIEKYISIpHO-
reHetudeckuii. CoBpeMEHHOE OIpECICHUEe TEeHOTHUIA: TOJHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoripio [11[P-ananuza. HacnenctBennsie 3a0oneBaHus
YeJoBeKa: TeHHble Oone3Hu, OO0Ne3HM C  HACIEACTBEHHOM  MPEApacronoKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[Tpuntumnel 310poBOrO0 00pa3a >KU3HU, JUATHOCTUKH, TPO(YUIAKTHKA U JICYEHUS T€HETUYECKHUX
Oone3nell. MeanKO-TeHETHUECKOe KOHCYIbTHPOBAaHME. 3HAYEHHE MEAMIIMHCKOW TEeHETHKU B
MPEIOTBPAIIEHUH U JICUCHUHN T€HETHYECKUX 3a00JIEBaHHI YeIOBEKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumocdees-
Pecosckuii, H. Y. BaBuios.

Tabmumpl 1 cxembl: «MOHOTHOPHUIAHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«/lurnbpunnoe ckpemnmBanue», «lluTonorndeckue OCHOBBI JTUTHOPUIHOTO CKPEITUBAHUS,
«Mero3», «B3anMoIeiCTBUE aJJIEIbHBIX TEHOBY, «I €HeTHUEeCKrEe KapThl PACTEHUH, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moja», «3aKOHOMEPHOCTH HACIEAOBaHMS, CLEIUIEHHOTO C IOJOMY,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumael wu3MeHunBOCTHY», «MoaudukammoHHas
U3MEHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa Tpynm KpoBuy», «MyTarmoHHas
U3MEHYHUBOCTBY.



OO6opynoBanue: Moaenu-amIUIMKanuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI U
MuKponpenapat «/lpo3oduna» (Hopma, MmyTauuu (HopMbl KpblIIEB U OKPAcKu Teja), repoapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas pabota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTUOPUTHOTO U AUTHOPUIHOTO
CKpEeLIMBaHUA y Ap030(UiIbl HAa TOTOBBIX MUKpOIpenapaTax.

Jlaboparopuas pabota Ne 6. «M3ydeHre MOAU(PUKATMOHHON U3MEHYMBOCTH, TIOCTPOCHUE
BapHaLlMOHHOTO psiZia U BapUALlMOHHOW KPUBOI.

Jlaboparopuas pabora Ne 7. «AnHamu3 wmyramuii y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenaparax».

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekusi Kak Hayka W Ipoliecc. 3apoKJIeHUe CelIeKInH U goMectukanus. Yuenne H. U.
BaBuinoBa 0 IeHTpax NPOUCXOXKICHUS M MHOrooOpasusi KyJIbTYPHbIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. COpT, IOpPOJa, LITAMM.

CoBpeMeHHbIE METOJIbl CeJIEKLIMU. MaccoBbIil U MHAMBUIYAIbHBIH OTOOpBI B CENEKLUU
pacTeHuil U xKUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpelUBaHUEe — UHOPUAMHT.
Yucras nuaud. CKpelBaHie YUCThIX JUHUN. ['eTeposuc, unu rubpunas cuna. Hepoacrsennoe
ckpemBanue — ayTOpunuar. OrmanéHHas ruOpuamzanus u e€ ycnexu. VCKycCTBEHHBIN
MyTarceHe3 U IIOJy4YEHHE MOJIMILUIONIOB. JIOCTM)KEHUS CEJIEKIMHM pPAacTeHHMH, XUBOTHBIX U
MHUKPOOPTaHU3MOB.

bruorexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHas WH)KEHEpHUs. OTalbl CO3JaHUA
pexomOunantHoii JIHK u Tpancrennsix opranumsmoB. Kiierounas wunxenepus. Kiierounble
KYJIBTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHUi. KiloHMpoBaHKWe BBICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHME M dTudeckue mnpobdiaemsl. MO -
IFeHETUYECKU MOAU(PULUPOBAHHBIE OPraHU3MBI.

JemoHcTpanuu:

[Toptpetsr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHoB.

Tabmunpel u cxeMmbl: Kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoasl JOMaIIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTaanéHHas
rubpunmzarus», «Paboter akamemmka M. @. HBanoBay, «[lomumiongus», «OOBEKTHI
O6uotexHomorun», «KierouHnele KylabTyphl M KJIOHHpOBaHHE», «KOHCTpyMpoBaHHE U TEepeHOC
TEHOB, XpPOMOCOM.

OO6opynoBaHue: MYJISDKU IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuii «CelbCKOX035IICTBEHHbIE PACTEHUS.

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METO/BI M JIOCTHXKEHHUS CEJEKLMU PACTeHMH M KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHbBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoroxHOHHAA OMOJIOTHSI.

[IpeanochUIKKM BO3HUKHOBEHUS SBOTIOLIMOHHON TEOPUHU. DBOIIOIIMOHHAS TEOPHUSI U €€ MECTO
B Onosoruu. BivsHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U IPYTUX HAyK.

CBuzeTenbCcTBa 3BOJIIONMH. [1ajleoOHTOIOrHYeCcKHe: TOCIEJ0BATEIIFHOCTE ITOSIBJIIEHHS BH0B
B MMaJICOHTOJIOTMUECKOM JIETOMHUCH, Tepexoanbie (opmbl. buoreorpaduueckue: CXoICTBO U
paznuuune dayH u GIop MAaTEPUKOB M OCTPOBOB.

DOMOpPHOIIOTHYECKHE: CXOJACTBA W Ppaznyus SMOPHOHOB PAa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTUYHbIE, PYIAUMEHTApHbIE OpTraHbI,



aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX ITyTEeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IlpeAnochuikM BO3HHUKHOBEHHS JIapBHHU3MA.
JIBuokymye CHJIBI  DBOMIONMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE TIPH
OTPaHUYEHHOCTHU PECYpCOB, HEONpeneséHHas HW3MEHYMBOCTh, OOpb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBostonus. [Tomynsius kak eIMHUIA BUAAQ U SBOTIOLUH.

JBuxymiue cuibl (akTopbl) 3BOJIOLMU BHIOB B Hpupoje. MyTallMOHHBIN Mpolecc U
KOMOWHATUBHAS U3MEHYMBOCTD. [ [0y ISIIMOHHBIE BOTHBI U Apeiid reHoB. M3osmus u Murparus.

EctectBeHHbIil 0TOOp — HampaBistonuii gaxtop 3Bojtouud. POpMbBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3yibTar 3Bosonuu. [Ipumepsl nmpucnocoOnenuii
y opranu3MoB. ApoMop(03bl U UINOATATTAIIUH.

Bun u BumooOpasoBanue. Kputepuum Buma. OcHOBHble (OpMbl BUA00Opa30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakposBomorus. PopMbl SBONIONUH: (PHIIETUYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienapHas. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCMeUalIu3uPOBAHHbBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aiims. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepuos.

TaGmuubt u cxembl: «Pa3BUTHE OPraHUIECKOTO MHpa Ha 3emiie», «3apoAbIIy MO3BOHOYHBIX
KHUBOTHBIX», «ApXxeontepukcy», «Popmbl 60pHOBI 3a cyliecTBOBaHUEY, «EcTecTBEHHBINH 0TOODY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3sue MopoAa >KHUBOTHBIX», «llomymsumny,
«MyTanuoHHasi U3MEHUYUBOCTbY, «Apomopdo3bl», «Mauoanantanuny», «O0Lmas nereHepanus»,
«/IBrxyiue cuibl 3Bomonuny, «Kapra-cxema mapmipyra nyremectsust Y. Jlapsuna», «bopb0a
3a CYILLIECTBOBAHHEY, «IIpucnocodbaeHHOCTD OpPraHHU3MOBY, «["eorpaduueckoe
BUJ1000pa3oBaHue», «IKOJIOIMUECKOe BH1000pa30BaHUE.

Ob6opynoBaHMe: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAcKH, HA0Op MI0A0B U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHUH Y )KMBOTHBIX», MOJielnb «OCHOBHBIE
HalpaBJICHUs 3BOIIOLUNY, 00bEMHAs MOoeNb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX.

buoreorpapuyeckas kapra Mupa, KouieKuus «@POpMbl COXPaHHOCTH MCKOIIaeMBbIX
JKUBOTHBIX W pacTeHWi», Moaenb ammmmkanusa «llepekpéct XxpomMocom», BIIaKHbIE Ipenaparbl
«Pa3Butue Hacexkomoro», «Pa3BuTme nArymku», Mukpompenapar «Jlposoduna» (HOpMa,
MyTalu (OpMbI KPBIJILEB U OKPACKHU TENa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

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

JlaGopaTopHast pabora Ne 2. «OmmcaHue NPHUCTOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KU3HU Ha 3emiie.

JloHayuHbIE NIPEICTABIECHUS O 3apOXKACHUU KU3HU. HaydHble rumore3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: abWOTreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEeHHBIN CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBostoiny. HauanpHele sTansl Ononorndeckoit spomtonuu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HMKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M HX 3BOJIIOLMA.
®opMUpOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PasBuTHe xu3HN Ha 3emiie o 3paM U nepuogam. Karapxeil. Apxeiickas U poTepo3oickas
apsl. [laneo3oiickast 3pa u €€ nepuo/bpl: KeMOPHUIICKUHN, OPAOBUKCKUM, CUITYpUIICKUH, 1I€BOHCKHUH,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.



Me3so3olickas 3pa 1 €€ nepruobl: TPHACOBbIN, IOPCKUNA, MEJTIOBOM.

KaiiHo30iickas 3pa u €€ nepro/pl: 1ajIe0reHOBbI, HEOr€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KIMMara M IeoJIOTMYECKUX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIFOLUU
PaCTUTEIBLHOTO U JKUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHUl 1 KUBOTHBIX. [losiBIeHNE, paciBeT
Y BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMuecKOro Mupa Kak OTpaykeHue 3BOJoLUU. OCHOBHbIE CUCTEMATHUECKUE
CPYIIIBI OPraHU3MOB.

OBoironusi yenoBeka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBleHUH O
MIPOUCXO0KICHUH YesloBeKa. MeTo1bl u3yueHus: antponorene3a. Cxo/CcTBa M pa3iandMs 4eJloBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHNE YEIIOBEKA.

JBuwxymue cuibl  (pakTopsl) aHTpomorenesa. HaciencTBeHHas M3MEHUHMBOCTh U
ecTecTBEeHHBIH 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIIbI,
UYenoBek npsmoxondmuii, YenoBek HeanaepTaiabckui, YemoBek pasymubii. Haxonku
HCKOITAeMBIX OCTAaTKOB, BPEMs CYIECTBOBAHUS, 00JAacTh paclpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBININME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpajoujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAs  (a3MaTrcko-amMepukaHckas). YepTsl
IPUCTIOCOOIEHHOCTH IIPEICTaBUTEIIEH YEIIOBEUECKUX PAC K YCIOBUSM CyIllecTBOBaHUSA. EnMHCTBO
yesoBeueckux pac. Kputuka pacuzma.

JdemMoHcTpaumMu:

[Hoptpetsr: @. Penn, JI. ITactep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBun.

Tabmumer u cxembl: «Bo3nukHoBeHUe COTHEYHON CUCTEMBI», «Pa3BUTHE OpraHHYECKOTO
mupay, «PactutenbHas kinerka», <«OKuBoTHas kieTtka», «lIpokapuoruueckas KieTKa»,
«CoBpeMeHHas cuCTeMa OpPraHU4YecKOro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeNOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JIF0IN», «UeloBeUeCKHne pach».

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKH WM U300paKeHHs] KaMEHHBIX OpYyIUi
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiuia,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[TpakTiaeckast padota Ne 1. «3yueHHne UCKOMAEMBIX OCTATKOB PACTEHUI U KUBOTHBHIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJNIOIUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBeIUeCKUl My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

OKojorusi Kak Hayka. 3ajgadyd M pa3fenbl AKOJIOTMH. MeToabl 3KOJOTHYECKUX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOWTaHMs ~ OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JAYIIHAs,  IMOYBEHHAs,
BHYTPHUOPraHU3MEHHas!.

Oxonorunueckue (akropel. Kimaccudukamus skomorudecknx (aKTOpOB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHUE IKOIIOTUUECKUX (PaKTOPOB HA OPTaHU3MBI.

AlGuotnueckue  (QakTophpl:  CBET, TEMIleparypa, BIaXHOCTb. DoTomepuoau3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (akTOpoB. brongornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl  OMOTHYECKHMX  B3aUMOACHCTBUIN:  KOHKYPEHITHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpanu3sM. 3HaueHue OUOTUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.



OKOJIOTUYECKHE XapaKTepUCTUKHU MOMysiuu. OCHOBHBIE MOKAa3aTead MOMYJSLUU:
YHUCJICHHOCTh, IUIOTHOCTb, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpanus. JluHamuka
YUCIIEHHOCTH MOMYJISILIUK U €€ peryJIsiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubl u cxemsbl: kapta «I[Ipupogasie 30ub1 3emuny, «Cpensl 0OUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsmumny, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH MOMYJISIUU
uH}y30pun-Typenpkn», «llumessie memnm.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOCHHOCTH PACTCHHI U3 Pa3HBIX MECT
oOUTaHUSY.

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

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHUIN.

Tema 4. CooO1ecTBa U 3K0JI0THYECKHE CHCTEMbI.

CooOmiectBo  opraHm3MoB  —  OuoneHo3.  CTpykrypsl — OuoLeHO3a:  BHJOBasd,
pOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3U B OHOIIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsbl). [lonste 00 3KocucTeMe W OHMOTeOIEHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, pPEIYLCHTEHI.
KpyroBopot BemiecTB M HOTOK 3HEPrHH B JKocucTeMe. Tpoduueckue (MHUILEBHIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIHMsI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETyJIALusl, pazButue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03&p M peK. ODJKOcHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YpOOIKOcUCTEMBbl. buonornyeckoe u
XO03sICTBEHHOE 3HAUEHHE arPOIKOCHCTEM H YPOOIKOCHCTEM.

buopasHoobpasue kak (akTop ycTOMUMBOCTH dKocucTeM. CoxpaHeHHe OHOJIOTHYEeCKOro
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocepe. ['panutisl, coctas u cTpykTypa ouochepst. XKusoe
BemiectBO M ero (QyHkuuu. OcobeHHOCTH Ouocdepbl Kak II00aJIbHOW 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouocpepe.

KpyroBopoTbl BemiecTB M OHOre€OXMMHYECKHE LMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHbIE OMOMBI CYIIH.

UYenoseuectBo B Ouochepe 3emin. AHTpOIOreHHbIe u3MeHeHus B onocdepe. [mobanpHbIE
HKOJIOTUYECKUE MPOOIIEMBI.

CocymiecTBoBaHM€e NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroiftunBocTu Onochepsl. OcHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECypcamMH U MX
UCIOJIb30BaHue. JlocTrkeHust OMONIOrUM U OXpaHa MPUPO/IBIL.

JleMoHCTpAI UK

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

Tabmuubl u cxemsl: «Ilumesbie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenosek»,
«OKocHCTEMA IINPOKOIUCTBEHHOTI'O JIECay, « IKOCUCTEMA XBOMHOTIO Jiecay, «buoreHo3 Bogoéma,
«ArporieHo3», «lIpumepHBIE aHTPONOTEHHBIE BO3JACUCTBUS Ha TNpUpoay», «Baxkuenmme
UCTOYHUKU 3arpsA3HEHUsl BO3JyXa U TPYHTOBBIX BoJ», «llouBa — BaxkHeMWIIas COCTaBISIOIIAS
ouocthepnr», «DakTopel gerpajauumu  nouB», «llapHukoBbii  3ddexT», «DakTOpHI
PalMoaKTUBHOTO 3arpsi3HeHus: onocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKkpaH Ouochepsr», «KpyroBopor yriepoga B Omocdepe»,
«KpyroBopoT a3ota B mpupoae».

OGopynoBanue: Moaenb-anTuIKanus « Tumiuaneie OUoIeH03b», TepOapuil «PacTurensHbie
cooOmiecTBa», kosulekuuu «buonenos», «BpeauTenn BaXKHEMIIMX CEIbCKOXO3HCTBEHHBIX



KyJIbTyp», repOapuu M KOJUICKIUM PAcTeHU M >KUBOTHBIX, NPHUHAUIEKAIME K pa3HbIM
HKOJIOTHYECKUM TpyImimam oxHoro Buaa, Kpacnas kuura Poccuiickoit deneparuu, n300paxeHust
OXpaHsIEMBbIX BUJIOB PACTEHUH U JKUBOTHBIX.



Cornmacho ®I'OC COO, ycraHaBnuBaroTCs TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
00YyJalOIIMMHUCS IPOTPaMM CPEIHEro o0Iiero oopa3oBaHus: JIUYHOCTHBIM, METAIIPEIMETHBIM H
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIHMYHOCTHBIX pE3yJbTaTOB OCBOEHHUS mpeameTa «bHOJOTHUsS» BBLAEIEHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEAEIEHUIO,
HaIM4YUE MOTHBAIMM K OOy4YeHUIO OWOJIOTMH, ILIeJICHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULMUN pa3BUTHUS
OHMOJOTUYECKOr0 3HAHUS, TOTOBHOCTh U CLIOCOOHOCTH 00yUalolnXcsi PyKOBOICTBOBATHCS B CBOCH
ACATCIIBHOCTH LICHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAMH, NPUCYIIMMHU CHCTCME OHMOJIOTHYECKOTO
o0pa3oBaHus, HATMYME YKOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKNU3HCHHBIC I1JIaHBI.

JImaHOCTHBIE pe3ynbTaThl OCBOCHUS Npeamera «buonorusy» nocTUraroTcs B €IUHCTBE
y‘Ie6H0ﬁ M BOCIHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHU C TPaJUIIUOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IIpOIEccaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMH JMYHOCTH, MATPUOTHU3MA,
YBAXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJda M CTaplIeMy IIOKOJIECHHUIO, B3aHUMHOIO
YBaXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJulUsaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JIn4HOCTHBIE pe3yIbTaThl OCBOCHHS Y4eOHOro mpeamera «buonorus» IOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsl PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIMEN JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM I[EHHOCTSM POCCHUUCKOTO  00IIecTBa,
pacuIipeHre KU3HEHHOTO OIbITa U ONbITA AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIMTATEILHOU ACATCIIBHOCTH, B TOM YHUCJIC B YaCTH:

1) rpakIaHCKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  O0ydYaromlerocs Kak akTUBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U 06H3aHHOCT€ﬁ, YBAXXCHHUEC 3aKOHA U
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘lGCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y‘-I€6HBIX IIPOCKTOB,
pelieHnr y4eOHbIX U TO3HABATENbHBIX 33714, BHITOJTHEHUH OMOIOTUYECKUX YKCIIEPHUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TMO3HUIIMI0O TI0 OTHOIIEHWIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )IefICTBHHX HGO6XOJII/IMOCTI) KOHCTPYKTUBHOI'O
B3aMMOJICHCTBHS JIOJEH ¢ pa3HBIMU YOSXKIEHUSIMU, KyIbTYPHBIMH [IEHHOCTSIMH U COLMATHHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBHITIONHEHUS YUeOHBIX,
MMO3HABATCIbHBIX W HCCICAOBATCIBCKUX 3ala4d, YBaXUTCJIIBHOTO OTHOIICHUA K MHCHHUIO
OTIIIOHEHTOB MPH 00CYXJACHUH CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPIKAHMS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCUNCKON TPAKIAHCKON HICHTUIYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TrOpAoCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IIPOILJIOE U HACTOALIEE MHOTOHALMOHAIBHOr0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHUE K MIPUPOJTHOMY HACIEIUIO U TAMITHUKAM MPUPOJIbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYJIE;

CIIOCOOHOCTH OIEHUBATH BKJIA]l POCCHICKUX YIEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAHUSA 3HAuYeHUs: OWOJOTMM B IO3HAHWU 3aKOHOB NPUPOJBI, B KU3HU YeNOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTbH K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIEC PEIICHHS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyLIEro;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POJUTEISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOT'O
MPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULUAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MUPY, BKJIIOUAsi ACTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHWE YMOITMOHAJILHOT'O BO3JICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATh
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BOCHMTAHHMS, (POPMHPOBAHHUA  KYJIbTYPbI 30POBbS H
IMOLMOHAIBLHOTO 0JIArONnoJIy4us:

MOHMMAaHUE U peain3alys 3J0pOBOro U 6e30MacHoro oopasa *Ku3HU (340pOBOE MUTAHUE,
cOOJII0/ICHNE TUTUEHUYECKUX TPaBUI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHSITHH M OTHbIXA,
perynspHas (Qu3MYeckas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTU TPaBWJ WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3I0POBBIO U )KU3HU JIFOJICH;

OCO3HAaHHE TOCIEACTBUA M HENPHUATHS BPEIHBIX MPUBBIYCK (YMOTPEONEHUS aIKOTOJIA,
HapKOTHKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HaHKE LIEHHOCTU MacTepCcTBa, TPy 0Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON M COLMANIbHON HAIPaBIEHHOCTH,
CITOCOOHOCTh UHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHHO BBIMOJIHATH TAKYIO JESTEILHOCTD;

UHTEpEC K pa3nuyHbiM cepam mpodeccHoHANbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOODP OymyIieit mpodeccun 1 peaaTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TIJIaHbI,

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUHM BCel
KU3HU,

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILLECTBOBAHMS;

MOBBIIICHHE YPOBHS SKOJOTMYECKOW KYJIBTYphI: MPUOOPETCHHE ONBITA TUTAHUPOBAHMS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKAIOLIEH Cpeibl;

OCO3HaHUe I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0sIeM U MyTel X peleHus;

CIIOCOOHOCTH UCTOB30BaTh MPUOOpPETaeMbIE MPU U3YYECHUU OMOJOTHHM 3HAHUS U YMEHUs
MpU peIIeHUH TPOoOJIeM, CBSI3aHHBIX C PallMOHAIBHBIM IPUPOIONOJIb30BaHUEM (COOII0IEHNE



IIPABWJI TIOBEIEHUS B INPUPOAE, HANPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HENPUATHE IEHCTBUHM, NPHUHOCAIIMX BPEI OKPYXKAIOIIEH NPUPOISHOU cpene,
YMEHHUE TMPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJIU4Me Pa3BUTOTO HKOJIOIMYECKOTO MBIIIICHUS, JKOJIOTMYECKOM KYJIbTYpBl, OIIBITA
JESATCIIBHOCTH  DKOJIOTUYECKOW  HANPaBICHHOCTH, YMEHHsS pYKOBOJACTBOBATbCS HMH B
[IO3HABATEJIbHONW, KOMMYHHMKAaTMBHOW M COLMAIbHOM IIPAKTUKE, IOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM M  OOLIECTBEHHOW IpPAaKTUKH, OCHOBAaHHOIO Ha JAMaJore KYJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYPBI KaK CPEICTBA B3AUMOICHCTBH
MEXy JIFOJIbMU U MIO3HAHUS MUDA,

NOHMMaHue cnenuduku OMONOrMM KakK HAyKH, OCO3HaHHS €€ poyid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUsI 00 OKpYKarolieM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH M peleHUH IpoOIeM COXpaHEHHs! IPUPOTHOIO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OHMOJIOTHMHU JUISI COBPEMEHHOW HMBHIIM3AIMU: 00ECIICUeHUS
HOBOI'O YPOBHS pa3BUTHs MEAMILMHBI, CO3JaHHE NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemarh pecypcHble NpoOaeMbl pa3BUTHUSL YEJIOBEUECTBA, MIOUCKA MyTEH BBIXOJIA U3 INI00AIbHBIX
9KOJIOTUYECKUX Mpo0seM U obecrieueHus nepexoa K ycToiuMBOMY pa3BUTHUIO, PALIMOHATIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJIOTMYECKUX 3HAHMW B LIEJSIX MOBBIMIEHUS 0O0Iei
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIbHON
IpPaMOTHOCTH O0y4JaroLuxcs, GopMupyemMoit pu U3y4eHuu ONoJIOoTuH;

IIOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHHWs, MCIOJIb3yEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJb30BaTh IOJlydyaeMble 3HAHUS Ui aHanu3a U OOBSICHEHUS SIBICHHUH
OKpYKaloIIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIIOYEHHUsST HAa OCHOBE HAy4yHbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCHOJb30BAaTh OMOJIOTMYECKUE 3HAHUS Ui PELIeHUs
po0JieM B peabHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAHUE LIEHHOCTH HAy4YHOW IEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIATH MPOCKTHYIO U
HCCIIE0BATENBCKYIO IESITENbHOCTh HHINBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN 10 OHOJOTMU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIBTATHI

MertanpenmMeTHble pe3yNbTaThl OCBOCHHUs y4deOHOro mpeamera «bHOJOTHS» BKIIOYAIOT:
3HaUUMbIe Ui (OPMHPOBAHMSI MHUPOBO33PEHUS  OOYYAIOMIUXCS  MEXIUCIUTUIMHAPHBIC
(MeXMpeIMeTHbIE) OOIeHAYYHbIE TIOHATHS, OTPAXKAOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienUKy METOJIOB IMO3HAHUS, UCTIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHS,
SBIIGHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (akKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, WCCIeIOBaHNEe, HAONIOJCHUE, M3MEpPEHUE, DKCIIEPUMEHT W JPYTUX), YHHUBEPCAIbHBIC
yueOHbIe JeicTBUS (MO3HABaTEIbHbIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIIECUNBAIOIINE
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH W COLMAIBHON KOMIIETCHIIMH OO0YyJaronuxcs,
CHOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCIUIIIIMHAPHBIE,



MHUPOBO33PEHUYECKHE 3HAHMsS W YHHBEpCaJlbHble y4deOHbIE [EHCTBHMsS B IIO3HABATEIBHOM U
COLIMAJIbHON IIPAKTHKE.

MeranpeaqmeTHble pe3yabTaThl OCBOCHMS IMPOrpaMMbl CpeJHEro oOIero oOpa3oBaHUs
JIOJKHBI OTPaXKaTh:

OnJiaileHHe YHUBEPCAJIbHBIMH Y4eOHBIMH NI03HABATEIbHBIMH e CTBUSIMM:

1) 6a3oBbIe JOrHYEeCKHE TeHCTBHS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTyaJIM3UPOBaTh Ipo0iieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPH OCBOCHUM 3HAHUH MPUEMBI JIOTMUECKOT0 MBIIIICHHS (aHaIu3a, CUHTE3a,
CpaBHEHHs, Kiaccu(uKkaiuy, OOOOIICHHUs), PACKPBIBATh CMBICT OHOJIOTMYECKHX TMOHSATHH
(BBLAETIATH UX XapaKTepHbIE IPU3HAKU, YCTAHABIMBATh CBS3U C IPYTUMU IIOHATHIMH);

OTIpeNeNATh WENU MACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTU C IOCTABJICHHBIMU LIEJISMU;

UCITIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA A OOBsACHeHHS (AKTOB W SIBICHHH KHUBOMH
HIPUPOIBI;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JICTyKTHUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U IPOTHBOPEUMS] B PACCMATPUBAEMBIX SIBICHUX, (POPMYIMPOBATH BHIBOJBI U
3aKJIF0YEHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTAaBICHHs CYLIECTBEHHBIX CBA3EH U
OTHOIIICHUN B M3y4YaeMbIX OMOJOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYMM PAa3HOTO PoJa,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALMOHHBIX UCTOYHHUKAX;

pa3pabarbIBaTh IUIAaH PEUICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTEepUATbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBHI B JESTEIBHOCTH, OIICHWBATh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLIEHUBATh PUCKH MTOCIIEICTBUI e TEIbHOCTH;

KOOPAWHUPOBATh W BBIIOJHATE pPabdOTy B YCIOBUSX PEATHHOTO, BHPTYAJIBHOTO U
KOMOHMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIEA0BATEIbLCKHE NeilCTBUS:

BJIa/IETh HAaBBIKAMM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEIbHOCTH, HaBbIKAMU
paspernieHust npooisieM, COCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY HOHCKY METOJOB
pelIeHus MPaKTHYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOAO0B TTO3HAHUS;

UCIMOJIb30BaTh PA3IUYHbIE BUJBl JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIPETAINHU, TPEOOPa30OBAHUI0 W MPUMEHEHHIO B YUEOHBIX CHUTYAIMsIX, B TOM YHCJE IPH
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIILUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KITIOYEBBIMH
HOHATUSMH U METO/IaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTENIbHOW ACSITEIBHOCTU U
KU3HEHHBIX CUTYaLlUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpPOBATh 3aj]ady, BBIIBUTATh
TUIIOTE3y €€ PelIeHHUs, HAXOJUTh apryMEHTHI JUIs JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHUH, 3a71aBaTh
napamMeTpsl ¥ KPUTEPUH PEIICHUS;

aHaAJM3UPOBAThH MOJyYEHHBIE B X0J1€ PEIIEHUS 3a/1a4l pPe3yJIbTaThl, KpUTHUECKH OLICHUBATh
UX JOCTOBEPHOCTbH, IPOTHO3MUPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

OCYIIECTBIISITh 1EJICHAIIPABICHHBIN MOUCK MEpeHoca CPEeACTB U CIOCOOOB JIEHCTBUS B
po¢eCCHOHATIBLHYIO Cpeay;

yMETh TEpPEeHOCUTh 3HAHWS B [IO3HABAaTEJIbHYIO M  MPAKTUYECKyI0  oO0jacTu
KHU3HENIEeATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTeH;



BBIIBUTAaTh HOBBIE HJEH, IpeAjiaraTb OpUTHHAJIbHbIE MOJAXOAbI U pEUICHHs, CTaBUTh
poOJIEMBI U 3aJ1a4H, JOMMYCKAIOINE aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmanueii:

OPUEHTUPOBATLCS B PA3UYHBIX MCTOYHHKAX HH(MOpManuu (TEKCTe ydeOHOro mocolus,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOJIIOTUYECKUX CIIOBApsSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTepHeTe), aHAIM3UPOBATh WH(MOPMALUIO DPANIMIHBIX BUIOB U (GOpM
MPEJICTaBICHUSI, KPUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYHUBOCTD;

GbopMyIUpOBaTh 3ampoChl W TPHUMEHATH Pa3jMYHBIC METOABI TPHU IOWCKE U O0TOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM J1JIs BBIIIOJIHEHUS YUEOHbBIX 3a/1a4;

pHOOpPETaTh OMBIT WCIOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATH ONTHMAIBHYIO (OpMYy MPEACTABICHUS OHOJIOTHYCCKON
uHpopmanuu (cxemsl, TpaduKy, AHarpaMMebl, TaOJIUIIBI, PUCYHKH U JPYTOe€);

UCTOJIb30BaTh HAYYHBIM S3bIK B KaueCTBE CpEACTBAa IpH paboTe C OHOIOTHYECKOMH
uH(popMalel: MPUMEHITh XUMUYEeCKue, GU3NYECKue U MaTeMaTH4eCKHe 3HAaKW U CHMBOJIBI,
dbopMyiel, abOpeBUaTypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMHU PACMO3HABAHUS W 3alUTHl  HWHPOpPMAIMK, WHOOPMAIUOHHON
0e30MacHOCTH JTUYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU J1eCTBUSAMM:

1) o6menne:

OCYIIECTBIISATh KOMMYHHKAITUN BO BCEX Cdepax KM3HU, AKTUBHO Y4aCTBOBAThH B JHAIIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI, BBHICKA3HIBATh
CY)KJIGHUSI OTHOCHTEIIbHO BBINOJHEHHUSI TIpeajaraéMon 3ajady, Y4YHUThIBATh HHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrmo3HaBaTh HEBEpOAJIBHBIC cpelcTBa OOIICHHS, MMOHUMATh 3HAYEHUE COIUATBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(IUKTHI U
BECTHU EPETOBOPHI;

BJIIQJIETh PA3NUYHBIMU CIIOCOOAMU OOIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIIOJCH, MPOSBIATh YBAKUTEIHLHOE OTHOIIEHHWE K COOECETHUKY U B KOPPEKTHOU (hopme
dbopMyITUpOBaTH CBOM BO3PAXKECHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C HMCIOJIB30BAHHEM SI3BIKOBBIX
CPENCTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

MOHUMATh M UCMOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOU pabOTHI IpU
pelieHny OMOoJ0THYecKOr poOsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHHUS IPYNIOBIX
dbopM B3aMMOECHCTBYSI TP pEIICHUH yueOHOM 3a/1auH;

BBHIOMPATh TEMATHUKy M METOJbl COBMECTHBIX JEHCTBUM C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

MPUHUMATh [ETM COBMECTHOM JESITENIbHOCTH, OPraHW30BBIBATH M KOOPJIWHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIISATE POJIU C YYETOM MHEHUMN
Y4aCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KAXKAOTO YJ4aCTHHKA KOMaHbl B OOIIUN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBbIE MPOEKTHI, OLIEHMBATh HJIEU C MO3UIUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISAITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3NIMUYHBIX CHUTYyalUsX,
MIPOSIBIISITH TBOPUYECTBO U BOOOPaKEHHE, OBITh MHUITUATHBHBIM.

OByaieHUe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU J1€CTBUSAMM:

1) camoopranu3amnms:



UCIMOJb30BaTh OMOJOrMYECKHE 3HAHUS [UId BBIABICHHMA NpoOJIEM M UX pELICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYalHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEHUCTBUSX WM IOCTYIKAaX [0 OTHOLICHHUIO K >KMBOM IIPUPOAE, CBOEMY 3JO0POBBIO U 310POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIbHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTh COOCTBEHHBIE 3aJadd B O0Opa30BATEIbHOW JESATEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJILHO COCTABJIATH IUIAH PeLIeHUs MpoOIeMbl ¢ yYETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IIMPOKOM PYIULMH B Pa3HbIX 00JaCTIX
3HaHWUN, IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIaJICTh HABBIKAMU TTO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICJIUTEJIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIieKCUU
JUISL OLICHKU CUTYaIH, BBIOOpAa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npunsiTHE cedsl M APYIHUX:

IPUHUMATH ce0sl, TIOHUMasi CBOU HEJOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U IPABO APYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbTaThl ocBoeHUs nporpaMMbl COO no Guosnoruu Ha 6a30BOM ypOBHE
BKITIOYAOT CIeI(uIecKue s yaeOHoro npenmera «bruonorusy HaydHbIe 3HAHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
NeSITETHHOCTH TI0 TTOJyYSHHIO HOBOTO 3HAHHS M NMPUMEHEHHIO 3HAHWW B Pa3IMYHBIX YYEOHBIX
CUTYallUsX, & TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeMETHBIC PE3YNIbTaThl MPEACTABICHBI IO TOJaM 00yUeHHUS.

[TpenmeTtHbIe pe3yabTaThl 0OCBOCHUS yueOHOTo npenmeta «buonorus» é 10 knacce n0onKHbI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe W POJU OMOJOTMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonornu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YEJIOBEKaA IS PEIICHHS KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEp’KaHHE OMOJIOrMYECKMX TEPMHHOB M MOHITUN: )KU3Hb, KIETKA,
opranusM, MeTabom3M (0OMeH BEIeCTB U MpeBpallleHre SJHEPTUH ), TOMEocTa3 (CaMOoperysnus),
YPOBHEBas  OpraHU3alUsl  JKUBBIX  CHUCTEM, CaMOBOCHpPOM3BEJCHHE  (PEeNpoayKIHs),
HACJIEICTBEHHOCTh, N3MEHYHUBOCTb, POCT U Pa3BHUTHE,

yMeHHuE u3jaraTb OWOJOTMUYECKHE TEeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJbHAsT JOTMa MOJIEKYJsipHOM Owmomorum), 3akoHbel (I'. Mennens, T. Moprana, H. N.



BapuoBa) u yueHus (0 eHTpax MHOTO0Opasus ¥ POUCXOKIECHUS KYIbTypHBIX pactenuid H. 1.
BagsuioBa), onpenensatb rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOAaMH HAay4yHOTO MMO3HAHUS B OMOJIOTMU: HAOIIOJACHHUE M OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alus M IPOBEJACHHE OUOIOTHIECKOTO
SKCIIEPUMEHTA, BbBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKAY HCCIEeIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIYUYECHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHIA,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBObI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHME BBIICIATh CYHIECTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK MPOKAPUOT U 3yKapuoT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOIO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEeH03a, OIUIOJOTBOPEHUS, PA3MHOKECHHUSI, UHIUBUAYAIBHOTO Pa3BUTHUS
opraHusma (OHTOT€HE3);

YMEHHE MPUMEHSATH MOJTYYCHHbIC 3HAHUA N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeUeHUs
0€30MacHOCTH CBOETO 3JI0POBbS U 3J0POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOPM
rPaMOTHOI'O TOBEACHMUSI B OKpYXKalolled MNPUPOAHON cCpele, NOHMMaHue HeoOXOIUMOCTU
WCIIOJIb30BaHUsl JOCTUKECHUIM COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH JJs palrOHAIBHOTO
[PUPOIONOIIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TEeHEeTHYECKHe 3aJayd Ha MOHO- U JUTHOPUAHOE
CKpEeIIMBaHKe, CIEIUICHHOE HACJIEOBAaHHE, COCTABIATH CXEMbl MOHOTHUOPUIHOTO CKPEIIMBAHUS
JUTSL TIpEe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThl, COONMOIATh MpaBWia MpU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

yYMEHHE KPUTHYECKH OIICHHWBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpENCTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUAIIbl), STHYECKHE aCIIEKThI COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3JaBaTh COOCTBEHHBbIC NHCHMEHHBIE M YCTHBIE COOOMIeHUs, 0000Imas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCHOJb30BaTh
MNOHSTUMHBIN annapaT OMOJIOTHH.

[TpenmeTtHble pe3yabTaThl 0OCBOCHUS yueOHOTo npenmeta «buonorus» ¢ 11 knacce n0ONKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYyHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYYHOTO MHUPOBO33PEHHUs, O BKJIA/I€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILeHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PaCKPBIBATh CO/IEPKaHUE OMOIOTUYECKUX TEPMUHOB U MOHSITHIA: BUJI, TIOMYJISIIHS,
reHO(OH/, DSBOJIOLMS, JBWXKYIIUE CHUIBl  ((PaKkToOpbl) HBONIONUH, MPUCIOCOOICHHOCTD
OpPraHu3MOB, BHUJA000pa30BaHHE, SKOJOTHYECKHE (AKTOPHI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIeTIH MUTaHUs, SKOJIOrHYecKas nupamuia, ouoreoneHos, ouocdepa;

yMEHUE WH3/arate Ouosorndeckue Teopun (dBomonuoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBanus ri1aBHbIX HampaBieHMH M nyted 3Bomonuu A. H. CeBeprosa, ydyeHus o
o6uocdepe B. 1. Bepraackoro), onpeaensTh rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIa/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SBJIEHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIHMYECKOTO
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJNYyYEHHBIX PpEe3yNlbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIAThH CYIIECTBEHHbIE MPU3HAKU CTPOCHUS OMOJIOTMYECKHX O0OBEKTOB: BUJIOB,
HOMYJSAUA, TMPOJAYIEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB, OHOTeOlEHO30B U HKOCHUCTEM,



OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUMBOCTH, €CTECTBEHHOIOo  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTraHU3MOB, JEHCTBHS 3KOJIOIMYECKHX (DaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BELIECTB U IOTOKA YHEPIUU B IKOCHCTEMAaX, aHTPOIOI'€HHbIX U3MEHEHUI! B
IKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX IMKJIOB B
ouocdepe;

YMEHUE TPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, JIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCETHEBHOM JKHU3HHU C LIE€IbI0 00€CIIeUeHUs
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0POBbSl OKPYKAIOIIUX JIIOJIEH, COONIONEHUS HOPM
IPaMOTHOTO IMOBEJIEHHMsI B OKpYXawolleil NpUpOnHOH cpele, MOHMMaHUE HEOOXOIUMOCTH
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouonoruu Uit panroHaIHLHOTO
HPUPOONOIb30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTApHbIC OMOJOTHYECKHE 3a/ladyM, COCTABIIATH CXEMBbl IEepeHoca
BEILIECTB U SHEPIUU B SKOCUCTEMaxX (LieNU MUTaHU);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPATOPHBIM 00OPYI0BAHHUEM;

yYMEHHE KPUTHUYECKH OIICHWBAaTh W HHTEPIPETUPOBATh HHPOPMALUIO OHOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 Pa3lIMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(pOpPMANWK, HAYYHO-TIOMYJSIPHBIE MaTepuallbl), pPacCMaTpPHBAaTh TJI0OAIBHBIC
9KOJIOTUYECKHE MTPOOJIEeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
TIO3HIIUIO;

yMEHHE CO3/1aBaThb COOCTBEHHBbIE IMCbMEHHBIE M YCTHbIE COOOIIeHUs, 00o0Imas
Ouonornyeckyro HWHGPOPMANHMI0O W3 HECKOJIBKMX HWCTOYHHMKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM u(ppoBbIe
Ne i/ EpOrPAMMEI pasi Beero Kontpoabusbie IlpakTuueckue f)]gp(al:f OBAT e.l)'lbl-lbl e
padoThI padoThI pecype
bubmmoreka [JOK
! bronoris kax Hayka 2 0.5 https://m.edsg).ru/7f410292
2 JKuBbie cucTeMbI M X OpraHu3aIus 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
3 XHUMHUYECKUI COCTAB M CTPOCHUE KIICTKH 8 1 bubmorexa LHOK
https://m.edsoo.ru/7f41c292
bubnnoreka [JOK
4 IKH3HEACATENBHOCTS KIETKH 6 https://m.edsc%.ru/?f41c292
5 PazmHoOXeHME M MHIUBUAYAIBHOE 5 1 bubnnoreka [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 8 15 bubnuotexa [JOK
OpraHHW3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 PeszepBHOe Bpemst 1 bubmorexa [TOK
https://m.edsoo.ru/7f41c292
OBULIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOT'PAMME
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11 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HauMenoBaHue pa3aesioB H TeEM ndpoBbie
Ne n/m Y —— pa3 Beero Kontposbubie IIpakTunueckue E)I% p?:f oBAT e.?n)m)l e
padoThI padoThI pecypebi
bubnuoreka IOK
1 IBOMOIEOHHEAS GHONOTHA 9 1 https://m.edsg.ru/7f4lcc74
2 BoO3HUMKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnnorexa [HOK
3emie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyKaromas cpeaa 5 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 Bronmozexa LIOK
https://m.edsoo.ru/7f41cc74
5 PeszepBHoe Bpemst 2 BH6JI_HOTeKa 0K
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

[TPOT'PAMME
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IMOYPOYHOE IIVTAHUPOBAHHUE

10 KITIACC
Ne KoJsnyecTBo 4acoB Jara JIeKTPOHHBbIE HU(POBHIE
w/n Tema ypoka Beero Kontposbubie IIpakTnueckue wysenus o0pa3oBaTe/bHbIE
padoThI padoThI pecypcbl
bubnunoreka LIOK
1 Buosorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM
npuposl. [Ipaktuyeckas pabora
2 Ne 1 «Mcnoap3oBanue 1 05 bubnunoreka LIOK
Pa3InYHBIX METOIOB IIPU ' https://m.edso0.ru/863e6122
M3y4EHUU OMOJIOTHUECKUX
00BEKTOBY
3 buonorndyeckue CUCTEMBI, 1 bu6nmorexa LIOK
IPOLIECCHI U MX M3YYCHHE https://m.edso0.ru/863e6564
4 XHUMHUYECKHUM COCTaB KIIETKU. 1 bu6nmorexa LIOK
Bona u MuHEpaibHbIE COJIN https://m.edso0.ru/863e674e
5 benku. Coctas u ctpoeHue 1 bubmmnoreka HOK
0enKkoB https://m.edso0.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
KaranuzaTtopsl. JJabopaTopHas
6 pabota Ne 1 «M3yuyenue 1 05 bubnuoreka [IOK
KaTaJIMTHYECKOW aKTHBHOCTH ' https://m.edso0.ru/863e6b72
(bepMeHTOB (Ha mpuMepe
aMUJIa3bl WM KaTajaasbl)»
but6mmorekxa [IOK
! Y TIeBOAEL. JIMmIHTb! 1 https://m.edso0.ru/863e6870
8 HyxennoBeie kucnotel. ATD 1 bubmorexa HOK

https://m.edso0.ru/863e6d5c¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
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https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI U MCTOABI U3YYCHHUA

bubnunorexa LIOK

9 kiaetku. Kierounas reopus https://m.edso0.ru/863e6e88
10 KneTka kak nenoctHas xuBas
cucreMa
Crpoenue 3ykapuoTHYECKOn
kieTku. JJaboparopnas padora No
2 «3ydeHne CTpoeHUsI KIETOK Bu6mmoteka [JOK
11 pacTeHH, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuii Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTTUCAHUE»
bubnunoreka LIOK
12 OOMeH BeleCcTB MM META00IN3M hitps://m.eds00.ru/863e766¢
bubmuoreka [IOK
13 Potocuires. XemocHrres https://m.edsoo0.ru/863e7c98
N bubnuoreka [{OK
14 IHepreTuueckuii oOmen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGopaTtopHnast pabota Ne 3 05 bubmuoreka [IOK
«HabmroneHne MUTO3a B KIIETKAX ' https://m.edso0.ru/863e7dc4
KOHYHMKA KOpeIlIka Jyka Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Bbuocunres 6enka. Peakmus bubnunorexa LIOK
MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e
but6mmorekxa [IOK
17 Tpascasnus — Guocnres benka https://m.edsoo.ru/863e796e
18 Hexknerounsie ¢popmbl )KU3HU — bubnuoreka [IOK
BUPYCHI https://m.edso0.ru/863e7540
®DopMBbI pa3MHOKEHUS bubmorexa HOK
19 PMPI P https://m.edso0.ru/863e81b6

OpraHu3MOB

https://m.edso0.ru/863e831e
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bubnunorexa LIOK

20 Meiios https://m.edsoo.ru/863e7f4a
O06pa3oBaHue U Pa3BUTHE
ITOJIOBBIX KJIETOK.

21 OmnonoTBopenue. Jlaboparopuas 05 bubmuorexa [IOK
pabota Ne 4 «M3yuenue ' https://m.edsoo.ru/863e81b6
CTPOCHHMSI TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIpErapaTax»

22 NunuBuayansHOE pa3BUTHE Bbu6moreka [JOK
OpraHu3MOB https://m.edso0.ru/863e8436

2 maomenersenmoomn BuGmmorera LIOK

https://m.edso00.ru/863e86f2
W3MEHYHUBOCTHU
| e e B 0K
' https://m.eds00.ru/863e8878
CKpELIMBaHUE
UTHOPUIHOE CK WBaHHE.
25 231311<01i5 ie?aBolfc;hf(frIg e bubmmorexa HOK
https://m.edsoo.ru/863e89a4
HaCJIeI0BaHUS TPU3HAKOB
CremieHHOE HacjIeIOBaHHe
npu3HakoB. JlJaboparopHas
Ta Ne 5 «1 HU
26 II;ZS}(I)H:TJ:-TS;LISI?::H6peI/I,£[HOFO u 0.5 bubmorexa LIOK
https://m.edso0.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y
Ipo30(hUIIBl HAa TOTOBBIX
MHUKpOIIpenaparax»

27 I'enetuka nona. HacnenoBanue but6mmorexa [IOK
MIPU3HAKOB, CIETITICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
M3MeHYHUBOCTb.

Heunacnencreennas
28 U3MEHYMBOCTh. JlJabopaTopHast 0.5 bubmmorexa [IOK

pabota Ne 6. 3yuenue
MOTU(DUKAITHOHHOM

https://m.edso0.ru/863e8efe
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U3MEHYUBOCTH, IOCTPOCHUE
BapHaLlMOHHOIO psiJia U
BAapUALIMOHHON KPUBOM»

HacnencrsenHas N3MEHUYHUBOCTD.

29 JlaGopaTopHas pabota Ne 7. 1 05 bubmuorexa [IOK
«AHanu3 MyTalui y 1po30QHiIbl ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKPOIIpEIapaTax»
bub6nmmoreka [IOK
30 T'eneruia uenosexa 1 https://m.edso0.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10
31 teme «HaciencTBEHHOCTD U 1
W3MEHYUBOCTH OPTaHU3MOB)
32 Ceneknus Kak HayKa M IIpoLece 1 Bubmzorexa HOK
https://m.edsoo.ru/863e9214
33 MeToap! 1 JOCTUIKEHUSI 1 bubnunoreka LIOK
CEJIEKIIUU PACTEHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 broTrexHoorus Kak oTpacib 1 bubmuoreka [IOK
HPOM3BOJICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8efe
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11 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U (pPOBbIE

N Tema ypoka KoHT I Jata oOpa3oBare e
/o Beero POJIbHbIE PaKTH4YECKHe H3ydenus Pa30BaTEJIbHbI
padoTbI padoThbI pecypcnl
1 OBOJIIOLUS U METOILI €6 1 bu6nmmoreka [IOK
U3Y4YCHUS https://m.edsoo.ru/863ea20e
2 Wcropus pa3Butus 1 Bbu6mmoteka [JOK
[IPEACTaBICHHI 00 3BOIOIHN https://m.eds00.ru/863e9570
bubnuoreka [{OK
3 Mukpoosomows . https://m.edso0.ru/863e9cle
[Tonynauus xKak 3eMeHTapHas
€IMHULIAa BUJA U SBOJIIOIUH. Bubmmotexa LIOK
4 Jlabopatopuas pabora Ne 1 . 05 https://m.edso0.ru/863e99c6
«CpaBHEHUE BUJIOB 10
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubmuoreka [IOK
(baKTOphI) IBOITIOIHH https://m.edso0.ru/863e9da4
6 EctectBenHblIi1 0TOOp U €ro 1 bubmmnoreka HOK
bopmbl https://m.edsoo.ru/863e9ed0
Pesynbrats! 3Botonuu:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB
U BU1000pazoBaHHUe. Eubmiorexa LIOK
! JlaGoparopras padora Ne 2 . 05 https://m.edS(])J(;).ru/863e9fde
«Onucanue NpucrnocoOIeHHOCTH
Oopranusma 1 €€ OTHOCUTEILHOTO
Xapakrepay
8 Hamnpasnenus u nmytu 1 bubnuoreka [IOK
MaKpO3BOJIOIMH https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoMIONINN 1
10 Hcropus xu3Hu Ha 3emiie U 1

METOJbI €€ N3YUECHHUS



https://m.edsoo.ru/863ea20e
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11 I'unoTe3bl NpOUCX 0K ACHUS Bu6muoteka [JOK
KU3HU Ha 3emie https://m.edso0.ru/863ea5a6
12 PasBurtue xu3nu Ha 3eMIiie o bub6nmoreka [IOK
3paM ¥ MepHoaaM https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIbl YBOJIOLIH
PacCTUTEIBLHOTO U KUBOTHOTO
13 mupa. [Ipaktiuaeckas padora Ne 1 05 Bu6mmoteka [JOK
«M3ydeHune HCKOmaeMbIxX ' https://m.edsoo.ru/863ea8bc
OCTaTKOB PacTEHHUH U )KMBOTHBIX
B KOJUICKIIHSIX)
14 CoBpeMeHHas cucrema bubnnoreka [JOK
OpPraHM4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIHS YEJIOBEKA bubnuorexa [{OK
(aHTpOIOreHe3) https://m.edsoo.ru/863eac2c
16 JBrxymiye cuitbl ((aKTophI) Bbu6moreka [JOK
aHTpOTIOTreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH IBOJIOLUH
9eJI0BeKa
18 YenoBeueckue pacel U bubmmnoreka HOK
MIPUPOJTHBIC AJANTAI[UH YeIOBEKa https://m.edso00.ru/863eaea2
PesepBHelil ypok. O6001IEHHE T10
19 TeMe «BO3HUKHOBEHUE
pa3BUTHE KHU3HHU Ha 3emiie»
20 DKOoJI0rus Kak HayKa
21 Cpensl oOuTanus u bubnuotexa [JOK
HKOJIOTHYECKUE (PAKTOPbI https://m.edsoo.ru/863eafec
AbuoTtnueckue GpakTopbl.
JlabopaTtopHuas padota Ne 3.
29 «Mopdoomnoruueckue 05 bubnuoreka [IOK

0COOEHHOCTH pacTeHH U3
pa3HBIX MECT OOUTAHUD.
JlabopaTopHas pabota Ne 4.

https://m.edso0.ru/863eb10e
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https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

«BnusgHue cBera Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

bub6nmoreka [IOK

23 Bromeciue axropet . https://m.eds00.ru/863eb348
DKOJOTUYECKHE XapaKTEPUCTUKU
nomyisiiuu. [Ipaktuueckas

24 pabota Ne 2 «Iloxcuér 1 0.5
IUIOTHOCTHU MOIMYJISIIIMMA Pa3HbIX
BUJOB PACTEHUI»

o5 Coob1ecTBa OpraHu3MOB — 1 bubmmoreka [JOK
OuOLICHO3 https://m.edso0.ru/863eb46a

26 DKOJIOTUYECKHUE CUCTEMBI 1 bubmuoreka [IOK
(9KOCHCTEMBI) https://m.edso0.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN

97 9KOCUCTEMBI. DKOJIOTHUYECKHUE 1 bubnuorexa [{OK
nupamMuibl. CBOMCTBA SKOCHCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [IpupoaHbIe 3KOCUCTEMBI 1

29 AHTpOINOTreHHbIE IKOCUCTEMBI 1

30 buocdepa — rinobdanpHas 1 bubmmnoreka HOK
IKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnnorexa [JOK
ouochepsr https://m.edso0.ru/863ebd16

32 YenoeuecTBO B Onochepe 3eminn 1

33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmnoreka [JOK
YeJI0BEeYeCTBa https://m.edsoo.ru/863ebale
PeseprubIil ypok. O600611eHIE

34 TeMbl «CooO1iecTBa u 1
9KOJIOTUYECKHE CUCTEMbBD»

OBIIEE KOJIMYECTBO YACOB I1O 34 25

I[TPOTPAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

[MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM

10 KUIACC

OBPA3OBATEJIbHOM ITIPOT'PAMMBI

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus

CdhopmupoBaHHOCTH 3HAHUN O MECTE M POJH OHOJOTHH B CHUCTEME
HAay4HOTO 3HAHUS €CTEeCTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa U HAY4YHOIO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOekHbIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OHMONOTHH; (DYHKIIMOHAIBHOW TI'PaMOTHOCTH
4eJI0BEKa JJIsl PelIeHUs )KU3HEHHBIX 3a/1a4

YMeHHe pacKpbhIBaTh COJEP)KAHHWE OHOJIOTHYCCKUX TEPMHUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa0oIu3M (0OMEH BEUIeCTB U
NpeBpallicHHe YHEPIUr), TOMEOCTa3 (CaMOperyJsius), ypOBHEBas
OpTaHMU3aIHs KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHUE (PETIPOTYKITHS),
HACJICICTBEHHOCTh, HK3MEHYMBOCTh, POCT M PAa3BUTHE

YMmeHue  u3naratb  OMOJOrMYecKHMe  TeopuM  (KJIETOYHasd,
XpOMOCOMHasi, MyTaunoHHas), 3akousl (I'. Mennens, T. Moprana,
H.W. BaBunoBa) u yueHus (0 IeHTpax MHOroo0Opasus U
IPOUCXOXKACHUS  KylnbTypHbIX  pactrenuid H.M.  Basuiosa),
OIpeNIeNATh I'PAaHULIbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM

YMmenue BJIaACTb MCTOAaMMU HAYYHOI'O IIO3HAHUA B OMOJIOTHH
(HaOroieHHE M ONMCAHUE JKUBBIX CHCTEM, IPOLIECCOB M SIBICHHIA;
OpraHu3ansi ¥ TPOBEJICHHE OWOJIOTUYECKOTO OKCIEPUMEHTA,
BBIJIBIDKCHUE  THIIOTE3bl;  BBUIIBICHHE  3aBUCHMOCTH  MEXIY
HCCIICAYEMBIMHA BE&JINM4YnHaMU, 00BsICHEHHE IMMOJIYYCHHBIX
pe3ysbTaTOB, HCHOJIb30BAHHBIX HAYYHBIX MOHATHH, Teopuil u
3aKOHOB; YMCHHC [CJIaTb BbBIBOALBI HAa OCHOBAHUU IIOJTYUYCHHBIX
pe3ybTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPU3HAKKM BHPYCOB, KIIETOK
MMPOKAapuoOT MW JYKApPHUOT, OAHOKJICTOYHBIX W MHOI'OKJICTOYHBIX
OpPraHu3MOB; OCOOEGHHOCTH TPOIECCOB OOMEHa BEUIECTB |
NpeBpalleHusT SHEPIrUH B KJETKE, (OTOCHHTE3a, IUIACTUYECKOTO H
PHEpreTnyeckoro oOMeHa, XEMOCHHTe3a, MHTO3a, Meio3a,
OIIJIOAOTBOPECHUA, PAa3SMHOXKCHUA, UHAUBHUAYAJIbHOT'O PasBUTHA
opraHusma (OHTOIeHe3)

YMeHue TNpUMEHATh TOJY4YEeHHblE 3HaHUS Ui OOBSICHEHUs
OMOJIOrMYECKUX MPOLECCOB U SBJICHUM, /IS MPUHATHS MPAKTUYECKUX
pelIeHnii B TOBCEJHEBHOM JKM3HM B IeNsAX oOecredyeHus
0€30MacHOCTH CBOETO 37I0POBbSI M 370POBbsSI OKPYXKAIOUIUX JIIOJEH,
COONIIOJIEHUs] HOPM TPAaMOTHOTO TOBEACHHMS B OKpYKarollen
MPUPOJHON cpene; MOHMMaHuE HEOOXOIMMOCTH HCHOIb30BaHUS
JOCTMDKEHUIH COBpeMEHHOW Ouojnoruu H OWOTEXHONOTUH  JuIs
PalMOHAIBHOTO MPUPOIOIOIB30BAHUS

YMmenune peiaTth 3JICMEHTAPHBIC I'CHETUUCCKHUE 3aJa4l Ha MOHO- U
III/IFI/I6pI/II[HOC CKpCIIMBAHUC, CICIINICHHOC HACJICAOBAHHUEC,; COCTABJIATDH




CXeMbl ~ MOHOTHOPHUIHOTO  CKpEIIMBaHWs Ui  MpeIcKa3aHus
HACJIEJOBaHMsI PU3HAKOB Y OPTaHU3MOB

10

VMeHHe BBINONHATH J1a0OpAaTOPHBIE M TPAKTUYECKUE DPaOOTHI,
coOmoaTh TpaBwia mpu padoTe ¢ y4eOHBIM M JIAOOPATOPHBIM
obopyioBaHuEM

YMeHHEe KPUTHYECKH OLIECHUBATh U HHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTMYECKOTO  COACPXAHMS, BKIIOYAIONIYI0 TICEBIOHAYYHBIC
3HaHHS M3 Pa3IUYHBIX HCTOYHHMKOB (CMMU, HaydyHO-IONYJsipHBIC
MaTepHalibl); STHUECKUE ACIEKThI COBPEMCHHBIX HMCCIICIOBAaHUN B
OuoJa0ruy, MeguIKHe, OMOTEXHOIOTHHU

YMmeHue co3aaBaTh COOCTBEHHBIC TUCBMEHHBIC H YCTHBIE COOOIICHUS,
0000111251 OMOTOTHYECKYIO MHPOPMAITUIO U3 HECKOIBKUX UCTOYHUKOB,
I'PaMOTHO UCIIOJIb30BaTh MOHATHHHBIN anmapaT OHOJIOTHH

11 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTATHI OCBOCHHS OCHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMbl cpeaHero o01ero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHUI O MecTe U poJid OMOJOIMU B CHUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHHUU
COBPEMEHHON €CTEeCTBEHHO-HAy4YHOM KapTHHbl MHUpPAa U HAYYHOTO
MHUPOBO33PEHUS; O BKJIAJAE€ POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-
OMONOTOB B pa3BUTHE OMOJOTUH; (DYHKIMOHAIBLHOW TPAaMOTHOCTH
4eJIOBEKa JJIsl PEeLIeHUS )KU3HEHHbIX 3a/1a4

YMeHHne packpbiBaTh COJACp)KaHUE OHOJOTUYECKHX TEPMHUHOB U
HNOHATHUI: BUJI, MOMYJISLNS, T€HO(POH, IBOIOLHS, ABMKYIUE CHUIIBI
(dakTopsr) HBOJTIOINH, MPUCTIOCOOICHHOCTD OpraHU3MOB,
BUJ000pa30BaHUE,  HKOJOTMUYECKHe  (DAKTOphl,  HKOCUCTEMA,
NPOAYIEHTBI,  KOHCYMEHTBI,  PEIYLIEHTHl, [eMu  I[UTAHHA,
HKOJIOTHYECKas MUpamuia, OMoreoreHos3, onocdepa

YMeHue uznaratb OMOJIOrMYeCcKUe TEOPUHU (IBOITIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl  OSBOJIOIMH), 3aKOHBl U
3aKOHOMEpPHOCTH (3apojsieBoro cxojctBa K.M. bapa, uepenoBanus
[JIaBHBIX HampaieHui u myteit sBomtounu A.H. CeBeprioBa, yueHus
o Ouocdhepe B.M. Bepnaackoro), ompeneisiTh TPaHUIBI HX
IMPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHne BiaJeTh METOJaMU HAyYHOTO TIO3HAHHMS B OHOJIOTHH
(HaOnrofieHNe W OMHCAHUE YKUBBIX CHUCTEM, MPOILIECCOB U SIBJICHHIA,
OpraHu3aisi W TPOBEACHHE OHOJOTUYECKOTO OSKCIEPUMEHTA,
BBIJIBUKEHUE  TUINOTE3bl;  BBIIBIEHUE  3aBUCUMOCTH  MEXKIY
HCCIIeTyEeMbIMU BEJIMYMHAMH, 00BsACHEHHE TTOTYYEHHBIX
pe3ynbTaTOB, HCIHOJIb30BAHHBIX HAyYHBIX TMOHSATHH, TEOpUd U
3aKOHOB; YMEHHE [IeJaTh BBIBOJABI HAa OCHOBAaHWUHW IOJYyYEHHBIX
pE3yJIBTaTOB)

VYmMmenue BBIIACISATH CYIICCTBCHHBIC IMPpU3HAKH CTpOCHUA
OMOJIOTUYECKUX OOBEKTOB: BHUJIOB, MOMYJISALUN, TMPOIYIECHTOB,
KOHCYMEHTOB,  PEIYIICHTOB, OHOTCOICHO30B M  IKOCHUCTEM;
OCOOGHHOCTH  TPOIECCOB  HACJIEICTBCHHOH  WM3MEHYHMBOCTH,




€CTeCTBEHHOTO 0TOOpa, BUI000pa30BaHUs, MPUCIIOCOOICHHOCTH
OpPraHW3MOB, JCHCTBHS JKOJOTHYSCKHX (PAKTOPOB HA OpPraHU3MBI,
IepeHoca  BEIIECTB W IOTOKAa OSHEPIMM B JKOCHUCTEMaX,
AQHTPOIIOTCHHBIX M3MEHCHHH B 9SKOCHCTEMaxX CBOCH MECTHOCTH,
KPYrOBOPOTa BEIIECTB M OMOT€OXMMHUYECKUX LIUKIIOB B Onocdepe

YMeHue TNpUMEHATh TOJYYEeHHBIE 3HAaHUS Ui OOBSCHEHUS
OMOJIOrMYECKHUX MPOLIECCOB U SBJICHUM, /I MIPUHATHS MPAKTUYECKUX
pelieHuid B TMOBCEAHEBHOW JKM3HM B IENAX  OOeCIeueHUs
0€30MacCHOCTH CBOETO 37I0POBbSI M 370POBbsSI OKPYXKAIOUIUX JIIOJCH,
cOoONIOAEHUSI HOPM TIPaMOTHOIO IOBEACHHUS B  OKpY’KaIOLIEH
MPUPOJHON cpele; MOHMMaHUE HEOOXOIMMOCTH HCHOIb30BaHUS
JOCTIDKEHUH ~ COBPEMEHHOM  OMOJIOTMH Uil pallMOHAIBHOTO
MIPUPOJONOIB30BAHMS

VYMeHue pemarh 3JeMeHTapHble OMOJIOTHYECKHE 3a/1a4l, COCTaBIATh
CXEMBbI IIEpEHOCA BELIECTB U SHEPIUU B 3KOocHcTeMax (L€ MUTAHUs)

YMeHue BBINONHATH Ja0OpaTOpHBIE W MPAKTHYECKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTre ¢ y4eOHbIM U JaOOpaTOPHBIM
00opyI0BaHEM

YMeHne KpUTHUECKH OLIEHUBATh U HHTEPIPETUPOBATH HHPOPMAITHIO
OMOJIOTMYECKOT0  COAEpXaHMs, BKIIOYAIOUIYI0 IICEBIOHAy4YHBIE
3HaHUSA W3 Pa3NUYHbIX HCTOYHUKOB (CMMU, HayuyHO-mOmymnsipHbBIE
MaTepHuaibl); paccMaTpUBaTh TJI00ATbHBIE IKOJIOTHYECKUE TTPOOITIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULUIO
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YMmenue co3naBatb COOCTBEHHBIE MMCHMEHHBIE 1 YCTHBIE COOOIIIECHMS,
0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,
I'PaMOTHO UCTIOJIb30BaTh MOHATUHHBIN anmapaT OHOJIOTHH




10 KUIACC

IMPOBEPSEMBIE DJIEMEHTbBI COAEP KAHUS

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

1

buonorus kak Hayka

1.1

1.2

2.1

2.2

Buonoruss — Hayka o >xuBoil mpupozpe. Poinp Ouonoruu B ¢GopMHpOBaHUU
COBPEMEHHOM Hay4qHOH KapTHHBI MUpa. CucTeMa OMOJIOrMYECKUX HayK
Mertonbl 03HaHUS KHUBOM HPUPOAB! (HaONIOAEHUE, SKCIIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccu(ukanus, MOJEIMPOBAHUE, CTATUCTHYECKas 00paboTka
JTAHHBIX )

JKuBble cucTeMbl M UX OpraHu3anus

JXKussie cucrembl (OMOCUCTEMBI) Kak IpeaMeT u3ydeHus ouonoruu. CBoicTBa
OMOCHCTEM M MX pazHooOpasue

YpoBHU OpraHu3anuu OMOCHCTEM: MOJIEKYISPHO-TEHETHUECKUH, KIETOUHBIMH,
OpraHu3MEHHBIH, MOMYJISIIMOHHO-BHI0BOM, SKOCUCTEMHBIH, OMOChepHBIN

XHUMHYECKUI COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUN COCTaB KJIETKU. XHMHUYECKUE DJIEMEHTBhI: MAaKpPOJJIEMEHTHI,
MUKpO3JieMeHThl. Boma u MuHepanbHble BemiecTBa. DOyHKUMM BOJbI U
MHUHEpaJIbHBIX BEIIECTB B KieTke. [loanepxkanne ocMOTHYECKOTO Oananca

3.2

3.3

3.4

3.5

3.6

3.7

benku. CocrtaB u cTpoeHHe OENKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEIIKOB.
He3ameHuMble U 3aMEHUMBbIE AMHHOKHCIOTBI. AMMHOKHCIOTHBIM COCTaB.
YpoBHHU CTPYKTYphI OETKOBOM MOJIEKYIIbI (IEPBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OesikoB. buonormueckue
(GyHKIIUM OEIKOB.

depMeHThI — OHosoruyeckue karanuzaropsel. CTpoeHue GpepMeHTa: akTHBHBIN
LHEeHTp, cyOcTpatHas cnenupuyHoctb. Kodepmentsl. Burtamuubl. Orianuuns
(epMEHTOB OT HEOPraHUYECKUX KaTau3aTOPOB

VYrneBoabl: MOHOCAaxapu/ bl (TJIH0K03a, pudo3a U 1e30Kcupr003a), Aucaxapu/bl
(caxapo3a, JlakTo3a) M IoOJUcaxapuibl (KpaxMals, TIJIMKOTEH, LEeJUII0JI03a).
buonornueckue GyHKIIUU yrII€BOOB.

Jlunuasl:  TpUrauuepuabl, crepounsl, ¢ochomunuasl. ['mapodunsHO-
rupo@oOHbie cBoiicTBa. buonormueckne QyHkuuu aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCJIKOB U JIMIIHUIOB KaK HICTOYHUKOB SHEPIUU

Hyxnennossie kucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucioT. Crtpoenune u ¢ynkuun JIHK. Crpoenne u ¢ynkimuun PHK. ATO:
CTpO€HUE U (PYHKINH

I_[I/ITOJ'IOI‘I/IH — HayKa O KJICTKC. Knerounas TCOpHH. Metonpl HU3YUCHUSA KIICTOK

Knerka kak nemnoctHas »xuBas cucrema. O0Iue nMpu3Haky KIETOK: 3aMKHYTast
HapyxHast MeMOpana, mosnekynbl JIHK kak renermdeckuii ammapar, cucrema
CHHTe3a OerKa

THIBI KJIETOK: 9yKapuOTHYeCKask U Mpokapuotuieckas. OCOOEHHOCTH CTPOEHUS
npokapuornyeckol kinerku. Kierounas crenka Oakrtepuil. CrtpoeHue
DYKapuOTHUECKON KiIeTKH. OCHOBHBIE OTIMYHS PACTUTENIBHOM, KUBOTHOM M
rpuOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIMKC, UX
¢yukuuu. [lnazmatnueckas MmemOpana, e€ cBoiicTBa U pyHkuuu. Lluromnnazma u
e¢ opraHouapl. OnHOMEMOpaHHBIE OPraHOWABI KIETKH: 3HIOIUIa3MaTHYecKast




3.9

cerb (OIIC), anmapar ['onbmxku, nuzocomsl. IloayaBTOHOMHBIE OpPraHOMIBI
KJIETKM: MUTOXOHJIpUH, TiacTuabl. [[porcxoxaeHne MUTOXOHIPUN U TUIACTHU/I.
Buner mnactun. HememOpaHHBIE OpraHOWABI KIETKH: PHOOCOMBI, KICTOYHBIMA
LEHTP, PECHUYKH, KT'YTUKU. DYHKIIMK OpraHOUI0B KJIETKU. BKIItoueHus

SAnpo — perynsTopHblii 1eHTp kieTku. CTpoeHue siapa: siaepHas 000i104Ka,
KapHuoIlIa3Ma, XpOMATHH, SIIPBIIIKO. XpPOMOCOMBI

3.10

TpaHCHOpT BELIECTB B KIETKE

>KI/I3HCZ[GSITGJIBHOCTB KIJICTKHU

4.1

4.2

4.3

OOMeH BemiecTB, WIM MeTa0O0IM3M. ACCUMUIISIMA (TNIACTUYECKH OOMEH) U
JUCCUMWISLUS (PHEPreTHYecKuii 0OMeH) — JIB€ CTOPOHBI €JMHOTO Ipolecca
metabonu3ma. Tunsl oOMeHa BemecTB: aBTOTPO(HBIN U reTrepoTpodHbIid. Poib
(epMEeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTHUHU B KIICTKE

®dorocunTte3. CBeroBas u TeMHOBas (pa3wl porocuHTe3a. Peakuuu Gporocunresa.
DddexkTuBHOCTL HoTOCHHTE3a. 3HAYCHHE (OTOCHHTE3A IS KU3HHU Ha 3emiie.
Brusaue ycimoBuit cpenbl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIMICHUS €O
NPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHHTe3. XEMOCHHTE3UPYIOIIHE OakTepuH. 3HAYCHHE XEMOCHUHTE3a IS
JKU3HU Ha 3emJie

OHepreruyeckuii oOMeH B KieTke. PaciiensieHue BeIIEeCTB, BBIACICHHE U
AKKyMYJIMPOBAaHHE OJHEPIUU B KJIETKE. JTambl YHEPreTHYECKOro OOMEHa.
I'mukomu3. Bpoxkenne u ero Buabl. KuciopoaHoe okuciIeHUE, WK KIETOYHOE
npixanue. DPPEeKTHBHOCTh YHEPreTUIECKOTO OOMEeHa

4.4

4.5

5.1

5.2

Peaknmum wmarpuuHoro cuHTre3a. [eHermyeckas wunHpopmamms wu JHK.
Peanuzanus renernueckoil nHdopmanuu B KieTke. ['eHeTHyeckuil Koj U ero
cBoiictBa. Tpanckpunuus — marpuunbsiii cunte3 PHK. Tpancnsnus — 6uocunres
oenka. KogupoBanue aMmuHOKUCIOT. Pontk ppbocoM B OnocuHTe3e Oerka

Hexnerounsle Gopmbl xku3Hu — BUpychl. Mcropus otkpsitus Bupycos (.M.
WBanoBckuii). OCOOEHHOCTH CTPOEHMSI U KU3HEAESITEIbHOCTH BHPYCOB.
bakrepuodaru. bone3Hu pacTeHui, >KUBOTHBIX M YEJIOBEKAa, BBI3bIBa€MbIE
BUpycamu. Bupyc ummynoaedunura yenoseka (BUY) — Bo3Oyaurens CITNda.
[TpoduakTuka pacupocTpaHeHUsl BUPYCHBIX 3a00J1€BaHUI

PasMHOXeHUE U HHAWBHUAYAJIBbHOC PA3BUTUC OPIaHU3MOB

Knerounsnii 1uki, win >KHU3HEHHBIM HHKI KieTku. WHTepdaza u mMuTos.
[Tpoueccrl, mpoTekaronue B nHTepdaze. Pennukanus — peakius MaTpUIHOTO
cunte3a JIHK. Crpoenue xpoMocoM. XpOMOCOMHBIN Ha0Op — KapHUOTHII.
JIMTIONAHBIE M TalIOMIHBIM  XpOMOCOMHBIE  HAOOpbL.  XPOMATHIBI.
LluTonornyeckue OCHOBBI PAa3MHOXKEHUS W HMHAUBHUIYAJIbHOIO PpPa3BUTHUS
OpraHu3MOB.

Henenune kmerkm — muto3. Ctagum muto3a. [Ipoueccel, npoucxoasdiue Ha
Pa3HBIX CTAAMAX MUTO3a. buonornyeckuii CMbICII MUTO3a

@DopMbl pa3MHOXKEHHs OPraHM3MOB: Oecrojioe M moyioBoe. Buuel Gecronoro
pPa3MHOXKEHHUA: JeJIEHue HaJBO€, INOYKOBAaHHWE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEHUE. HckyccTBeHHOE
KJIOHUPOBAHHE OPTaHU3MOB, €r0 3HaU€HHE IS CEJIEKLIUN

5.3

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECIIOIOTO.

Meiioz. Cragun wmeito3a. Ilpoueccel, nmpoucxonsiive Ha CTagusix Meno3a.
IToBenenue xpomocoMm B Meio3e. KpoccunroBep. buonorndeckuii cMmbici U
3HaYEHHUE MeN03a




5.4

5.5

I'ameTorenes — npouecc 06pa3zoBaHus MOJIOBBIX KIETOK Y )KUBOTHBIX. [1o0BBIC
KeJIe3bl: CEMEHHHUKH U SUYHUKU. OOpa3oBaHNE U Pa3BUTHE TOJOBBIX KIETOK —
raMmer (CnepMaTo30u 1, SIMIIEKIIETKa) — CiepMaTorenes u ooreres. OcoOeHHOCTH
CTPOCHHUS STHIEKIIETOK U criepmaro3ouoB. OmionorBopenue. [lapreHorenes

WuauBuayanbHoe  pa3BUTHE  (OHTOreHe3). OMOpHOHANIbHOE  pa3BUTHE
(aMOpuorenes). Itanbl IMOPHOHATHLHOTO PA3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, racTpyisius, opranorenes. [loctamOpruonansHoe pa3BuTHe. TUIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL: MPsAMOE, HenmpsiMoe (JIMYMHOYHOE). Brusuue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (PaKTOPbI, CHOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u pasButue pactenmii. OHTOreHe3 LBETKOBOIO PACTEHHUSA: CTPOCHHUE
CEMEHH, CTAJNH PA3BUTHUS

HaCJIGI[CTBeHHOCTb 1 U3BMCHYUBOCTb OPraHM3MOB

6.1

IIpenmer u 3amaun reetuxu. Mcropus pa3BuTus reHETUKU. BKita pOCCUICKHUX
U 3apyOeXHBIX Y4EHBIX B pa3BUTHE TEHETHKH. MeTonbl T'€HETHKH
(ruOpUAOTOTUYECKHUM, IMTOTEHETUYECKUN,  MOJICKYJISIPHO-TCHETHUYECKU).
OcHOBHBIE T€HETUYECKHE TIOHATHSA. [ eHeTYecKas CUMBOJIMKA, UCIIOIb3yeMast B
CcXeMax CKpelUBaHUI

6.2

3aKOHOMEPHOCTU HACJEJI0BAaHMs IMPU3HAKOB, ycTaHOBIeHHblEe ['. Menuenem.
MonoruOpuaHOe CKpellMBaHue. 3aKOH eIUHOO00pa3us TUOpPUIIOB TEPBOTO
nokoJjieHus. IIpaBuiio JAOMUHUPOBaHMS. 3aKOH paclICIUICHUS IPU3HAKOB.
I'unoresa unctorel ramet. [losIHOE M HEMOJIHOE TOMUHHUPOBAHUE.
JlurnOpuHoe ckpemrBaHue. 3aKOH HE3aBUCHUMOTO HACJICIOBAHMS MPU3HAKOB.
[{uToreHeTH4YeCKrEe OCHOBBI JUTHOPHIIHOTO CKPEIIMBAHHS. AHAIM3HPYIOIICS
ckpeuuBanue. Mcnonb3oBaHWE — AHATU3UPYIOUIETO  CKpEIIMBAaHUA UL
OTIpeIeNIeHNUs] TEHOTUTIA OCOOH

6.3

CuenneHHoe HacienoBaHue npusHakoB. Pabora T. Moprana no cremnjieHHOMY
HacJIEJOBaHUIO TeHOB. HapymieHne cueruieHus TE€HOB B pe3ysbTare
KpPOCCHUHIoBepa. XpOMOCOMHAasl TEOpHUsl HACIEACTBEHHOCTH. ['eHeTHueckue
KapTBHI.

I'enernka mosma. XpoMocoMHOE ompefeneHue Moja. AyTocOMbl U II0JIOBbIE
XpoMocoMel. ['oMoraMeTHele U rereporaMeTHble opraHu3Mbl. HacienoBanue
IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

M3menunBocTh. Buabl M3MeHUMBOCTH: HEHACJIEACTBEHHAS M HAcJIeACTBEHHA.
Ponp cpenpl B HEHACIENCTBEHHOW HM3MEHUMBOCTH. XapaKTEpPUCTUKA
MOAU(UKAIIMOHHOW W3MEHUYMBOCTU. BapwalmoHHBIM psijg W BapHaIlMOHHAS
kpuBas. Hopma peakuum mnpusHaka. KoinuecTBeHHbIE U KaueCTBEHHBIE
MIPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHON H3MEHYUBOCTH

6.5

6.6

HacnencrBeHnas, uWiId TIEHOTHIIMYECKAs, W3MEHUYHMBOCTL. KomMOwHaTtmBHAsS
W3MEHYUBOCTh. Meiio3 W TIONOBOWM TPOIECC — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTarmoHHass W3MEHUYMBOCTh. Kitaccudukamms MyTaimid:
TE€HHbIE XpPOMOCOMHBIE, TEHOMHBIE. HacToTa M NpUYMHBI MyTaluii. MyTtareHHble
(dakTopel. 3aKOH TOMOJIOTUYECKHX PSIZIOB B HACJIEICTBEHHOM W3MEHUYMBOCTU
H.M. BaBunoa

I'enetuka uenoBeka. Kapuorun uyenoBeka. OCHOBHbIE METOIbl TE€HETHKHU
YeJI0BEKA: reHeaJIoTHIECKUH, ONM3HEIOBBIH, IIUTOrEHETHYECKHH,
OMOXMMHYECKHIA, MOJEKYyIspHO-TeHeTndeckuii. COBpeMEHHOE OmpeesieHNe
TCHOTHUIIA: TIOJTHOTCHOMHOC CECKBCHUPOBAHUEC, TCHOTUIIMPOBAHUEC, B TOM YHUCIIE C
nomoitnpbio [I1[P-ananu3a. HacnencrBeHHble 3a00sieBaHUS YelIOBEKa: T€HHBIC




7.1

0omne3Hu, O0JIE3HH ¢ HACIEICTBEHHOW MPEIPACIIOIOKEHHOCTHI0, XPOMOCOMHBIE
6one3nn. CoMaTtuyeckue W TeHepaTUBHbIE MyTanuu. [IpuHIMIBI 370pOBOTO
oOpa3a >KM3HHM, JIUArHOCTHKH, NPOPWIAKTUKH W JICUYCHUS TEHETUYCCKUX
Oose3Hei. Menuko-reHeTHIecKoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEJIUIIMHCKOM TE€HETHUKA B NPEJOTBPALICHUH U JICYEHUUM TEHETUYECKUX
3a00JIeBaHUH YeJI0BeKa

Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekusi Kak Hayka U IpolecC. 3apOXkKACHUE CEJNEKIUU W JTOMECTUKALMS.
Yuyenne H.M. BaBwimoBa o0 mEHTpax MPOUCXOXKICHHUS M MHOT000pa3us
KYJIbTYpPHBIX pacTeHUH. LIeHTpBI TPOUCX0XKIEHHS JOMAIIHUX )KUBOTHBIX. COpT,
MOpoJia, IITAMM

7.2

CoBpeMeHHBIE METOBI CEIEeKIMH. MacCOBbI U WHAMBUAYAJIbHBIA OTOOPHI B
CEJICKIIMM PAaCTCHUM M KXUBOTHBIX. OLIEHKA 3KcTepbepa. bIM3kopoiaCTBEHHOE
cKpeuBanue — UHOpuauHr. Yuctas nuHus. CKpelnMBaHWE YHCTBIX JIMHUH.
I'eTepo3uc, unu rubpuanas cuia. HepoacTBeHHOe cKpelnBaHue — ayTOPHIMHT.
Otpanénnas rubpugusanus u e€ ycnexu. MckyccTBeHHbII MyTareHes u
IIOJIyYE€HUE IOJUIUIONIOB. JOCTHKEHUS CeNeKLUM pPACTEHUH, >KUBOTHBIX U
MHUKPOOPTraHU3MOB

7.3

11 KJIACC

Kon
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1.2

buotexHosoruss kak oTpacib NPOM3BOJACTBA. [€HHas HMHXEHEpHUsA. Talbl
co3nanus pexomounantHo JIHK wu Tpancrennsix opranusmoBn. Kierounas
uHxeHepus. KietouHele KynbTypbl. MUKpPOKJIOHAJIBHOE Pa3MHOXKEHHUE
pacrenuii. KioHMpoBaHME BBICOKONPOAYKTHUBHBIX CEIIbCKOXO3MCTBEHHBIX
OpraHU3MOB. DKOJOTHYECKHE U ATHYecKue npodiembl. MO — reHeTndecku
MOAUGUIIPOBAHHBIE OPTAHU3MBI

IIpoBepsieMblii JJIEMEHT COAePKAHUSA
DBOIIIOIMOHHAST OMOIOTHSA

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CugerensctBa  sBoaonuu. [lameoHTonornyeckue: IMOCIEAOBATEIbHOCTD
MOSIBIICHUS] BU/IOB B MaJ€OHTOJIOIMYECKON JIETOMHMCH, NMEPEXOIHbIE (OPMBI.
buoreorpaguueckue: cxoactBo M paznuuue (GayH U (IOp MaTEPUKOB H
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOJACTBA M pa3IuyMs SMOPUOHOB Pa3HBIX
BHUI0B IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/ILIeCKI/IeI T'OMOJIOT'MYHBIC,
AQHAJIOTUYHBIE,  pPYJUMEHTapHbIE  OpraHbl, aTaBU3Mbl.  MonekyasapHo-
OMOXHUMHYECKHE: CXOJACTBO MCXaHU3MOB HACJICACTBCHHOCTH MW OCHOBHBIX
MeTa0OJIMYECKUX MyTel Y BCEX OPraHU3MOB

OpomonnonHass  teopust Y. Jlapsuna. IIpennocbulku  BO3HMKHOBEHUS
JapBUHM3MA. JIBIKyIMEe CHIIBI ABOJIIOLMU BUAOB 1o JlapBuHYy (M30bITOYHOE
pasMHOXKEHHE TPU OTPAaHUYEHHOCTH PECYPCOB, HEONpeAeIEHHAS H3MEHYMBOCTD,
60pn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOP)

13

Cunrerndeckast Tteopus HBomomuu (CTD) M OCHOBHBIE €€ TMOJIOKEHHUS.
MuxkposBosmtorus. [Tomynsmus Kak eTMHUIA BUAA U SBOJTIOIUN

1.4

JBuwxymue cuibl ((pakTopbl) IBOJIOLMU BHIOB B INpupoae. MyTalMOHHBIH
nporecc U KOMOMHATHUBHAs U3MEHYMBOCTh. [lomymsiiiMoHHbIE BOJIHBI U Apeid
reHoB. M3omsnust u murpanus. EcrecTBeHHBIN 0TOOp — HANPaBISIFONIHKN (hakTop
3BOIOLIMHU. POPMBI €CTECTBEHHOTO 0TOOPA.




1.5

[TpucnocoOIeHHOCTh OpPraHW3MOB Kak pe3yiabTaT dBoiionuu. [IpumMepsl
MPUCTIOCOOIEHUH y OpraHu3MOB. ApoMopd 036l U HAHOATATI TAITUH.

Bun wu  BugooOpasoBanme. Kpurepun Buma. OcHOBHBIE  (QOPMBI
BU1000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOe

MaxkposBomtorusi.  Dopmbl  3BoMONMK:  GUIETUYECKasi, AUBEpreHTHas,
KOHBEpIreHTHas, napajuienbHas. HeoOpaTtuMocTh 3BONIOIHMN

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHay4yHble MpEACTaBICHUS O 3apOXKJICHUM >KWU3HU. HayuHble rumoressl
BO3HHUKHOBEHHUS JKM3HM Ha 3emsie: abuoreHe3 W mMaHcmepMusa. XHUMHUYECKas
3BOJIOLHUS. JKCHEPUMEHTAIBHOE TOJITBEPKIACHUE XUMUYECKOM 3BOJIOLIUH.
HauanpHabie 3Tanel 6uosnorundeckoit 3Bomooruu. ['umoresza PHK-mupa. Ilepsoie
KJIETKH U UX 3BOIIONKS. DOPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB

2.2

2.3

Pa3Butne xu3Hu Ha 3emusie mo 3pam u nepuojaMm. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. Ilaneo3oiickas spa W €€ mepUOAbl: KEMOPHICKHUH,
OPJIOBUKCKHW, CHIYPUHUCKUW, JI€BOHCKHH, KAMEHHOYTOJbHbBIA, MEPMCKHI.
Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.
KaiiHo3oiickass 2pa u €€ T1epuoApl: MAJCOrCHOBBIM, HEOTCHOBBIN,
AHTPOIIOI€HOBBIM. XapaKTepUCTUKA KIMMara M TEOJIOTMYECKUX MPOLECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEIBHOTO U )KUBOTHOTO MUpa. ApoMOp(o3bl
y pacTeHuil u XKUBOTHBIX. [losiBIEeHUE, paclBeT U BBIMUpPAHUE TPYII >KHUBBIX
OpraHu3MOB

Cucrema OpraHHu4Y€CKOIro MHpa KaK OTpPaAXCHUC ISBOJIOLUM. OCHOBHEBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB

2.4

2.5

DBouonus YenoBeka. AHTPOMOJIOTHS Kak Hayka. Pa3BuTHe mpeacTaBieHui o
IIPOUCXOXKACHUU YelloBeka. MeTonbl n3yudeHust aHTpororeHesa. CxoicTBa u
pa3nuyus 4yeloBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YeTI0BEKa.
JBxyuue cuisl (pakropsl) anTponorenesa. HaciaencTeeHHas U3MEHUYMBOCTD U
€CTeCTBeHHbIN 0TOOp. OOIIecTBEHHBI 00pa3 *KU3HU, U3TOTOBICHUE OpYyIUi
TpYAa, MBIIIIJICHUE, peYb

OCHOBHBIE CTaJMU U BETBH JBOJIIOLMHM YEJIOBEKA: aBCTPAJIONUTEKH, UenmoBek
ymenslid, YenmoBek mnpsMoxondmui, YemoBek HeaHIEpTalIbCKUW, YenoBek
pa3yMHblid. Haxo/ku McKomaeMbIXx OCTaHKOB, BpeMsl CYLIECTBOBaHMs, 001acTh
pacrpocTpaHeHHsl, 00BbEM ITOJIOBHOTO MO3ra, 00pa3 )KHU3HHU, OpYAUs

2.6

Yenoseueckue pachl. OCHOBHBIE OOJIBIINE pachl: €BPOIIEOHIHAs (€Bpasuiickas),
Herpo-aBcTpajiouHass  (PKBaTOpHaibHas),  MOHTOJIOMIHAs  (A3MaTCKO-
amepukanckas). UepTbl mpUCIIOCOOTICHHOCTH TPEACTABUTENICH UYETOBEUYECKUX
pac K YCIOBHSM CyLIECTBOBaHMs. EnuHCTBO uenoBedeckux pac. Kputuka
pacuzma

3.1

3.2

3.3

OpranusMsl 1 OKpyXKarouas cpeaa

OKoJjorus Kak Hayka. 3aladyd U paslesbl SKOJOTUU. MeToabpl 3KOJIOTHYECKUX
uccienoBaHui.  DKoyiornyeckoe — MHpoBo33peHue.  Cpenpl  OOMTaHUS
OpPraHM3MOB: BOJHAs, HA36MHO-BO3/IylIIHAsl, I0YBEHHAsI, BHYTPUOPraHU3MEHHAas!

Okonorndyeckue (axropel. Kiaccudukanms skonoruyeckux  (Hpakropos:
abuoTuyeckre, OMOTHYECKHME U AaHTPOIOTreHHbIE. JIeHCTBUE SKOIOTHYECKUX
(akTOpOB HA OPraHU3MBbI

AbGunoTtnueckue (GaxkTopbl: CBET, TEMIepaTypa, BIaXHOCTb. POTONEPHOAU3M.
[IpucnocoOnenust oOpraHu3MoB K JAEWCTBUIO a0MOTHYECKUX (PaKTOpOB.
buonoruueckue puTMsl




3.4

3.5

4.1

4.2

4.3

4.4

4.5

buotnueckue ¢daktopbl. Buasl OMOTHYECKMX B3aUMOJCUCTBUN: KOHKYPEHITHS,
XHUIIHAYECTBO, MMapa3uTH3M, MYTyaliu3M, KOMMEHCAIU3M (HaxXjJeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HEUTpaIM3M. 3HAYCHHE OMOTUYCCKUX
B3aMMO/JICHCTBHI JIJIs1 CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIAHBIX COOOIIECTBAX

DKOJIOTHYECKHE XapaKTCPUCTHUKHU ITOITYJIAIH. OcHOBHEBIE IIoKa3aTeiin
MomyJjdanuuu: 4YuCJICHHOCTb, IUNIOTHOCTB, POXKIAAEMOCTb, CMCPTHOCTL, IMPUPOCT,
MUTrpamus. Z[I/IHaMI/IKa YHUCJICHHOCTH ITOIIYJIIOHUH U eé peryisusa

COO6H_I€CTB8, 1 3KOJIOTHYCCKUEC CUCTEMBI

CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bumsl-momuHanTel. CBsi3u B
onoleHo3e

Okonornyeckue cucteMmbl (9kocucremsl). [loHsTe 00 3kocucremMe U
ouoreoneno3e. DyHKIMOHATBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: IPOIYIEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopoT BemecTB M IOTOK 3HEPrUd B
skocucreme. Tpoduueckue (MUIIEBBIE) YPOBHU SKOCUCTEMBI. [InIeBbie enu u
cetu. OCHOBHBIE TIOKa3aTelIM SKOCUCTEMBL: OuoMmacca, HIPOAYKIUS.
DKOJIOTUYECKHE THPAMUIBL: TPOIYKIIMH, YUCIEHHOCTH, Onomaccel. CBOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpPETYIIsiMs, pazsutue. CyKueccus

[Ipupoanble 3K0cHCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MM
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBL.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe n X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpazue kak ¢akrop ycroWumBocTH 3kocucteM. CoxpaHeHue
OM0JIOrYECKOro pazHooOpa3us Ha 3emiie

Yuenne B.M. Bepnanckoro o Ouocdepe. ['paHuipl, coctaB u CTPYKTypa
ounocdepsl. XKusoe BemecTBo u ero pyakuun. OcobeHHocTH OMochepsl Kak
rno0anbHOM 3KocucTeMbl. J[MHaMHUeCKoe paBHOBeCME M OoOpaTHas CBA3b B
ouocdepe. KpyroBoporsl BemecTB U OHMOT€OXMMHYECKHE ITUKIIBI JIEMEHTOB
(yraepona, a3ota). 30HaIbHOCTH OHMOC(hepbl. OCHOBHBIE OMOMBI CYIIH

YenoseuecTBO B Onochepe 3emian. AHTpONOreHHbIE M3MEHEHHs B Omocdepe.
['moGanbHBIE SKOTOTUYECKHE TPOOIIEMBI.

OcHOBa pAaLMOHAJIBHOIO YIpPaBIEHUS NPUPOAHBIMM PpECypcaMH U HX
UcnoJib30BaHue. JlocTHkeHus: OMOJIOTHH U OXpaHa MPUPOAbI
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

IMMPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

[Iporpamma: Ilporpamma mo 6uosoruu mjst 001eo0pa3oBaTeIbHbIX MIKOJ (COOPHHUK
buonorusi. Paboune mporpammel. [Ipenmernas nunHus y4eOHUKOB «JIMHUS KU3HI.
10—11 xmaccer: yueb.mocobue st 001meodpa3oBaTeNIbHBIX. OpraHu3aIyii: 0a30BbIH
ypoBeHnb / B. B. [laceunuk, I'. T'. IlIsenios, T. M. E¢umoBa. — M.: IIpocsernienne,
2017

VYuebuuk:  buomorms. O6mas  Owonorms.  10-11  xm:  ydeOHMK  Juid
obmeobOpazoBarenbHblx  yupexxkaennit  /  A.A.Kamenckuii, B.B.Ilaceunuk,
A.M.Pybuos: - M., IIpocsemenne. 2019.

METOAUYECKHUE MATEPUAJIBI IJ151 YYUTEJIA

Amnacracosa JI.II. OGmas Ouonorus. Junakruyeckue marepuansl. — M.: Benrana-
I'pad, 1997.

bornanosa T.JI., Cononosa E.A. buonorusa. CipaBoYHMK JUIsl CTAPLIEKIACCHUKOB U
nocrynatonux B By3bel. — M.: ACT-npecc, 2006.

Bbonrosa N.B. COopHuK 3aaa4 mo o0mieil Ononoruu it noctynaommx B BY3s1. —
M.: Onukc 21 Bek, 2005.

3axapoB B.b., MamonToB C.I"., Connn HU. O6miast 6uonorust: Yue6. mist 10 — 11 k.
obmeobpasoar. Yueb.3aBeaenuii - M.: [Ipoda, 2005.

Puc 3., Crepubepr M. Ot kinerok k aromam: MimocTpupoBaHHOE BBEIEHUE B
MoJeKyisipHyto 6uonoruto: Ilep ¢ anrn. — M.: Mup, 1988.

Cyxosa T.C., KoznoBa T.A., Conun H.W. O6mas Ouonorus. 10 — 11 xn.: Pabouas
TeTpaab K yueOHuKy / moa pen. B.b. 3axaposa. — M.: [Ipoda, 2003.

[MN®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

«Enunas xomnexknus Hudpossix OOpasoBarensHbIx PecypcoB» (Habop 1udpoBbix
pecypcoB k yaeOHukam nuauM [Tonomapesoii M.H. http://school-collection.edu.ru/
www.bio.1september.ru— razera «buosorusy -npuinokeHue K «1 CeHTIOPs».
http://bio.1september.ru/urok/ -Marepuasnsr K ypoky.

www.bio.nature.ru — Hay4HbIe HOBOCTH OMOJIOTHH

http://ebio.ru/ - Dnektponnsiii yueOHHK «buomorus». ComepX HUT Bce pa3eibl
Oouosornu: OOTAHWKY, 300JIOTHIO, AaHATOMHIO M (DU3UOJIOTHIO UYETIOBEKa, OCHOBBI
IUTOJIOTMA M TEHETHKH, SBOJIIOLMOHHYIO TEOPHUI0O M HKOJOTHI0. MOXeT ObITh
PEKOMEHIOBaH yYaIuMCsl I CaMOCTOSTEeNIbHON paboThl. H

ttp://www.gbmt.ru/ - TocynapctBennblii buonormyeckmii myseir um. K. A.
TumupszeBa. Buprtyanbnble s3kckypcuu: JKuBoTHble B MHpax U JereHaax,
JKuBotHble-ctpoutenu, 3abora o moToMmcTBe, OmnacHble >XHBOTHbIE. LlndpoBbie
Konuu (HOH/IA My3est MOTYT OBITh MICTIOJI30BaHBI B KAUECTBE MILTIOCTPALIHIA.
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