


MNOSACHUTEJIBHASA 3AIIMCKA

[Ipn pa3paboTke mporpaMMsl 10 OHONOTHH TEOPETHUYECKYI0 OCHOBY IJISI ONMPEAETIEHHsS IOAXOH0B K (hOPMHUPOBAHHIO
comepxaHusg ~ ydyeOHoro mpeamera  «bwomormsi»  cocraBWiIM:  KOHIenTyansHele —monoxkenus OIOC  COO o
B3aUMOOOYCIIOBIEHHOCTH LENIeH, COMEpKaHUs, Pe3ylbTaTOB OOYy4EeHUs W TPeOOBAaHMH K YPOBHIO NOATOTOBKH BBHIITyCKHUKOB,
MOJNIOXKEHNs 00 OOmMX NeNIX W NPHUHIOUIAX, XapaKTepPU3YIOIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO OOIIEero
obpaszoBanust B Poccuiickori denepanmu, a Takke TOJOKEHUS O creluduke OHONIOTHH, €€ 3HAYCHWH B TIO3HAHWUHM IKHBOK
MpUpoabl M o0EeCHeYeHNH CYIIECTBOBAaHHUS dYejoBedeckoro odmiecTBa. CoriacHO Ha3BaHHBIM IIOJOXKSHUSIM, ONpEIeIICHBI
OCHOBHBIE (DYHKIIH TIPOTPaMMBbI IO OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Guosorny Jaér mpeicTaBIeHne O e, 00 00mIel cTpaTteruy 00 ydeHusl, BOCIUTAHUS M Pa3BUTHS 00YJarOIUXCsl
cpenctBamu  yueOHoro mnpenmera «buonmorus», ompenensier 00s3aTeNbHOE IIPEIMETHOE COZEpKaHWe, €ro CTPYKTYpY,
pacrpezieNieHle 10 paszieaM M TeMaM, PEKOMEHIYeMYIO IOCIE[OBaTeNbHOCTh H3ydeHHs Y4eOHOro Mmarepuaga ¢ yd4E€ToM
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBs3€H, JIOTMKM 00pa30BaTeNbHOrO MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH
00yJarommxcsl.

B mporpamme 1o GHONIOTHH TakKe YIUTHIBAIOTCS TPEOOBAHMS K INIAHMPYEMBIM JINYHOCTHBIM, METANpeAMETHBIM 1 TIPEIMETHBIM
pesyaprataM oOydeHHs B (OPMHPOBAHWMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOH NeATeIbHOCTH/YdeOHBIX IeHCTBHl
00YJarOIMUXCs [0 OCBOCHHIO COAEP KaHUS OMOJIOrMYECKOro 00pa3oBaHHUsI.

B mporpamme o 6monorun (10—11 kmacchl, 6a30BEIH ypoBEHb) peai30BaH IPHHIIMI IIPEEMCTBEHHOCTH B N3ydeHUH OHOJIOTHH,
Onmaromaps 4eMy B Hell IpOCMaTpHUBAETCsl HAPAaBIEHHOCTh Ha Pa3BUTHE 3HAHMH, CBSI3aHHBIX C ()OPMHUPOBAHMEM €CTECTBEHHO-
HayYHOTO MHpPOBO33PEHHMs, IIEHHOCTHBIX OPHEHTAIMH JIMYHOCTH, KOJIOTMYECKOTO MBIIUICHHUS, TPEICTaBICHHH O 3I0pOBOM
oOpa3e JKM3HM M OCpeXHBIM OTHOLIEHHEM K OKpykKaromed npupomHoi cpexe. I[loaToMy Hapsgy ¢ HW3ydeHHEM
001Ie0MOTIOr TIECKUX TEOPHi, a TaKXKe 3HAHUH O CTPOSHUH KHBBIX CHCTEM Pa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX ITPOTEKAIOIINX
B HUX IPOIIECCOB B MPOrpaMMe 10 OMOJIOTHH yAEJIeHO BHUMAaHUE HCIIOJIb30BaHHIO MOJTYIEHHBIX 3HAHUH B TIOBCETHEBHOM JKH3HU
JUISL pellleHWs] TPHKIAAHBIX 3a7ad, B TOM 4YHCIe: MPO(WIAKTHKA HACIeICTBEHHBIX 3a00JieBaHMI YellOBEKa, MEJHUKO-
TeHETHYECKOr0 KOHCYJIBTHPOBAHUS, OOOCHOBAHHUS HSKOJIOTMYECKH IEJIecOO0pPa3HOro IMOBE/ICHNSI B OKPYXKAoLIeH NPHUPOIHOMN
cpenie, aHaJM3a BIWSHHUS XO3SHCTBEHHOW JESATENFHOCTH YeJIOBEKa Ha COCTOSHHE MPUPOAHBIX U MCKYCCTBEHHBIX IKOCHUCTEM.
VYcuneHne BHUMaHHS K TPUKIAIHON HAINpaBIEHHOCTH y4eOHOro mpeaMera «BbHONOrHs» IMPOIUKTOBAHO HEOOXOAUMOCTBIO
oOecriedeHusl YCIOBHH JUIS pEIIeHHS] OJHOW W3 aKTyalbHBIX 3a7ad IIKOJIBHOTO OHOJOrHMYEecKOro oOpa3oBaHHUs, KOTOpas
npennonaraet GopMupoBaHue y 00y4aromMXcs CHOCOOHOCTH aJalTHUPOBATHCS K W3MEHEHMSM IMHAMHYHO DPa3BHUBAIOLIETOCS
COBPEMEHHOI'0 MHPA.

Buonoruss Ha ypoBHe cpeaHero ofmero oOpa3oBaHHs 3aHMMaeT BakHoe Mecro. OHa oOecrieunmBaer (oOpMUpOBaHHE Y
00yJarolMXcsl MpEJACTaBICHUH O HAay4dHOH KapTHHE Mupa, paclMpseT M 0000LlaeT 3HAaHMA O >KHUBOH mpupozne, &
OTJIMYUTEIBHBIX IPU3HAKAX — YPOBHEBOM OpraHU3allMK ¥ SBOJIOLMH, CO3AAET YCIIOBUS JUIS: O3HAHUS 3aKOHOB JKHBOM IPUPOJIBI,
¢dopmupoBanus (GYHKIMOHAIBHONH TI'DaMOTHOCTH, HABBIKOB 3[0pOBOrO M 0e3omacHoro oOpasa >KH3HH, 3KOJIOIMYECKOro
MBIIUICHHS], IEHHOCTHOI'O OTHOLICHUS K )KMBOI NPHPOJE U YEIIOBEKY.

Bonbiioe 3HayeHHe OMOJIOrMS MMEET TaKXKe JUIS PELICHHsS BOCIUTATENbHBIX ¥ Da3BUBAIOIIMX 3aJad CpPEJHEro oOLiero
oOpa3oBaHus, couuaiu3auu oOy4arommxcs. V3ydenume Owonormu obOecriedMBaeT  ycloBus sl (POPMHPOBAHUS
HHTEJUIEKTYaJIbHbIX, KOMMYHHKAIIMOHHBIX M MH(QOPMALMOHHBIX HABBIKOB, SCTETHYECKOH KyJIBTYPbI, CIIOCOOCTBYET MHTErPALIUU
OMOJIOTMYECKUX 3HAHUW C NPEJCTABICHUSAMH W3 JPYTHX y4eOHBIX NPEIMETOB, B 4AaCTHOCTH, (BM3MKH, XMMHU M reorpaduu.
HasBaHHbIe MONOKEHNS O NPeHa3HAYEeHUH Y4eOHOro npeaMera «bHoIorus CoCTaBUIIM OCHOBY UISL ONPEACJICHUS MTOAXO0A0B K
0TOOpY M CTPYKTYPUPOBAHHIO €T0 COIEPIKaHus, IIPEJCTABICHHOrO B IPOrpaMMe 110 OHOJIOrHH.

Ot6op comepxanust ydeOHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C MO3MLHU KyIbTYpOCOOOPa3HOrO
IIOJIX0/1a, B COOTBETCTBUM C KOTOPBIM OOYYaIOLIUeECs JOJDKHBI OCBOMTH 3HAHHS M yMEHHMS, 3HAYUMbIe JUIs GOpMHUpOBaHuUs oOuieit
KYJIBTYpbI, ONpENEIAIONMe aJeKBaTHOE IOBEACHHE 4YEJIOBEKa B OKPYXKAIOIIEH INPUPOAHOW cpesie, BOCTpeOOBaHHbIE B
MOBCEJHEBHOW JKM3HM W MpPaKTH4ecKoi nesirenbHocTH. Ocoboe MecTo B 3TOM CHCTeME 3HAHMH 3aHMMAIOT JJICMEHTBI
COfiepKaHMsl, KOTOPbIE CIYXKAT OCHOBOH AJisi ()OPMHPOBAHUSI MPEACTABICHHH O COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHE
MHpPa ¥ [ICHHOCTHBIX OPHEHTALUSX JIMYHOCTH, CIIOCOOCTBYIOLIMX I'yMaHU3aLMN OMOJIOrHYECKOro 00pa3oBaHUs.
CTpyKTypUpOBaHHE COACP)KaHUsS Y4eOHOro Marepuaia B IporpaMme 1o OHOJOrMH OCYIIECTBICHO ¢ Y4ETOM IPUOPHTETHOIO
3HAUCHMsS] 3HAHUM 00 OTJIMYUTENBHBIX OCOOCHHOCTSIX JXMBOW MNPUPOABI, O €€ YpPOBHEBO OpraHM3alMd W HBOMIOIMU. B
COOTBETCTBHM C 3TUM B CTIPYKType yueOHOro mpeamera «BHONOrus» BBIAENCHBI CIEAYIOLIME COJEP)KATEIbHbIE JIMHHUU:
«buornorus kak Hayka. MeToapl Hay4HOTO Mo3HaHUs», «KieTka kak Ouonmoruyeckas cucremay, «OpraHu3M Kak Ouonornyeckas
cucremay, «CucreMa U MHOrooOpasue OpraHHM4ecKoro MUpay, «BOIOLMS KUBOH NPUPOIBI», «DKOCUCTEMBI M TMPUCYIIHE UM
3aKOHOMEPHOCTHY.

Ienp u3ydenus ydeOHoro npenmera «buonorus» Ha 0a30BOM YpOBHE — OBJIQJICHHE OOYYAIOIMMHCS 3HAHUSAMHU O CTPYKTYPHO-
(GYHKIMOHANBHOW OpraHM3alliM JKUBBIX CHCTEM PasHOrO0 paHra M NPHOOpPETeHHe YMEHHMH HCIOJb30BaTh 3TH 3HAHUS JUIS
IPaMOTHBIX JEHCTBHII B OTHOIICHUH OOBEKTOB JKHBOM MPUPOJIBI U PEILICHHS PAa3JINYHBIX )KM3HEHHBIX TIPOOJIEM.

JocTrmkenue neiau n3ydeHus ydeOHoro mpeamera «buonmorus» Ha 6a30BOM ypOBHE 00OECIIEUMBAETCS PELICHUEM CIEHYOLIHX
3aja4:

OCBOCHHE OOYYAIOIMMHCS CHCTEMBbl 3HAaHHMII O OMOJIOTMYECKHX TEOpHSX, YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSAX, T'MIOTE3aX,
NpaBUIIax, CIY)KAIIMX OCHOBOHM Ui (OPMHUPOBAHHS MNPEJCTABICHUH O €CTECTBCHHO-HAYYHOH KapTHHE MHpa, O METOofax
HAay4YHOTO MO3HAHUs, CTPOCHUH, MHOTOOOPA3HH M OCOOEHHOCTSIX JKUBBIX CHCTEM Pa3HOTO YPOBHSI OpraHM3allkM, BBIIAIOIINXCS
OTKPBITHAX U COBPEMEHHBIX HCCIICAOBaHUSIX B OMOIOTHH;



(bopMmupoBaHHe y OOYYAIOLIMXCSl MO3HABATEIBHBIX, HHTEIUICKTYaJbHBIX W TBOPUYECKHX CIIOCOOHOCTEH B Ipolecce aHaiu3a
JaHHBIX O MYTSX Pa3BUTUsS B OMOJIOIMH HAyYHBIX B3IJISIOB, MICH M MOAXOMOB K M3YYEHHIO JKHBBIX CHCTEM Pa3HOrO YpPOBHS
OpraHu3alyy;
CT@HOBJICHHE Y O0Y4aroIMXCsl o0uieil KyabTyphl, (QyHKIHMOHANBHOI IPaMOTHOCTH, Pa3BUTHE YMEHHH OOBSCHATH M OLCHHBAThH
SIBJICHUS OKPY)KAIOIIEr0 MUpa KUBOW MPUPOJIbI HA OCHOBAHMHU 3HAHHI U OIBITA, HOJYYCHHBIX IPH H3Y4EHHH OHUOJIOTUH;
(bopmupoBaHUe y 00yYaIOUIMXCS YMEHHH HLIFOCTPUPOBATH 3HAUCHHE OMOJIOTHYECKUX 3HAHWIM B NMPAKTUYECKOW JAESTEIbHOCTH
YEeJI0BEKa, Pa3BUTHH COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTHI U arpOOHOTEXHOIO 1,
BOCITUTaHHE YOXKIEHHOCTH B BO3MOXKHOCTH MO3HAHHS YEJIOBEKOM XKUBOH MPUPOJIBI, HEOOXOAUMOCTH OEPEKHOr0 OTHOLICHHUS K
Hel, COOITFOICHHS STHYECKUX HOPM IIPH MPOBEICHHN OHOIOTMYECKUX UCCIICI0BAHUIA;
OCO3HAaHHE LIEHHOCTH OWOJNOTHYECKUX 3HAHMIl JUIsi TOBBILICHUS YPOBHS OKOJOTHYECKOW KYJIBTYPBI, I (OPMHUPOBAHHS
Hay4YHOTO MUPOBO33PCHUS,
MPUMEHCHHE MPHOOPETEHHBIX 3HAHUH U YMEHHWH B ITOBCEAHEBHOW KU3HU JUIS OLICHKH IOCIEICTBUI CBOCH IEATENBHOCTH I10
OTHOIIICHHUIO K OKPYXKAIOILEH cpejie, COOCTBEHHOMY 3/I0pOBbI0, 0DOCHOBaHHE M COOIOACHHE Mep NPO(UIIAKTHKH 3a001eBaHNUi.
B cucreme cpentero obuiero obpasoBanusi «BHONOrHs», H3ydaeMas Ha Ga30BOM YpOBHE, SIBISIETCS O0S3aTEIBHBIM y4eOHBIM
MPEeIMETOM, BXOSIIMM B COCTaB MpeIMEeTHOM obnacT «ECTecTBeHHO-HAYYHBIE MIPESIMETHI.

Jns m3ydeHust 6uonoruy Ha 6a30BOM ypOBHE cpemHero odmero obpa3zoBanust orBogurcs 68 gacos: B 10 kiacce — 34
qaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B HEneIo).



COJEP/)KAHUE OBYYEHUS

10 KUIACC
Tema 1. Buosiorus kak Hayka.

Bronorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMH W PYTUMH €CTECTBEHHBIMH HayKaMu, Gpuiocopuet,
9THKOH, O3CTETHKOM W mpaBoM. Poms Owmomormm B (OpMHpOBaHMM COBpEeMEHHOH HaydHOH KapTwHBI Mupa. Cucrema
OHMOJOTMYECKUX HAYK.
Mertozpl 1MO3HaHHUS JKHBOW TPHPOIB! (HAOMIOIEHHE, SKCIIEpHUMEHT, ONMCAHKE, M3MEpeHHe, KIAcCH(HKALMS, MOJISIUpPOBaHHUE,
cTatucTrdecKast 00paboTKa TaHHBIX).
JdemMoHcTpanum:
IToprpetsr: U. dapsuHn, I'. Menaens, H. K. Konbuos, Jx. Yorcon u @. Kpuk.
TaGmuuer ¥ cxeMsl: «MeToIbI TI03HAHUS JKHBOH ITPUPOIBD».
JlaGopaTopHbIe U MPAaKTHYeCKHe PadoThI:
[pakTrdeckas padora Ne 1. «/crons3oBaHue pa3IMgHBIX METOJIOB ITPU M3YIEHUH OHOJIOTMIECKUX OOBEKTOBY.
Tema 2. ’KuBble cucTeMbl U UX OPraHU3anMsA.
JKuBbIe crcTeMbl (OMOCHCTEMBI) KaK IpeMeT n3ydeHns Oronoruy. OTIINIHe )KUBBIX CHCTEM OT HEOPTaHWIECKOH TPHPOJIBL.
CpoiicTBa OHMOCHCTEM W WX pa3HOOOpaswe. YPOBHHM OpraHHM3alliy OHWOCHCTEM: MOJIEKYISIPHBIH, KIETOYHBIH, TKaHEBBIH,
OpraHM3MEHHBIH, TOMYIISIMOHHO-BUIOBOH, SKOCHCTEMHBIH (OHoreoneHoTHIeCcKnit), OMochepHbIH.
JemoncTpauuu:
Ta6muuer 1 cxemsl: «OCHOBHBIE TIPH3HAKH )KU3HWY, «Y POBHH OpPTraHU3alNH KUBOH MIPUPOIBI».
Ob6opynoBanue: Mozeinb Monekynst JJHK.
Tema 3. XuMH4ecKkHii COCTaB M CTPOEHHE KJIECTKH.
XMMHUUYECKUI COCTaB KJIETKU. XHMHUYECKHE 3JIEMEHTBI: MAKpOJIEMEHTHI, MUKPOJJIEMEHTHI. Bosta 1 MuHepasibHbIe BelecTBa.
OyHKIMK BO/IBI 1 MUHEPAITBHBIX BEIIECTB B KieTKe. [lomnepxkanie ocMOTHIECKOro OataHca.
Benkxu. CocraB u crpoeHHe O€NKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HesameHHMBle W 3aMEHHMBIE aMUHOKHCIOTEHI.
AMUHOKHCIIOTHBIN cOCTaB. YPOBHH CTPYKTYpPBHI O€NKOBOW MOJNEKYdb! (NEpBHYHAs, BTOPHYHAS, TPETHUHAs W YeTBEpPTHUYHAsS
CTpyKTypa). XMMHYECKue CBOHCTBa OelkoB. buonornueckue GpyHKIMU OEIKOB.
®depmeHTsl — Ounonmormdeckne Karanmzatopbl. CrpoeHue QepMeHTa: aKTHUBHBIH LEHTp, CyOCTpaTHas CIeHU(pHUIHOCTS.
Kodepmentsl. Butamunsl. Otnnuns GpepMeHTOB OT HEOPraHMYECKUX KaTaIu3aTOPOB.
VYrneBoapl: MOHOCaxapu/sl (TJIH0K03a, prb03a U Ie30KCHpH003a), Tucaxapub (caxaposa, JaKT03a) U Mojikcaxapuasl (Kpaxmar,
IJIMKOTeH, LIeJUTI0N103a). bronornyeckue GpyHKIMN yrieBooB.
Jlunupael: tpurnuuepuasl, ¢Gochonunuasl, crepouapl. [uapoduiabHO-rHapodoOHbIe cBoWcTBa. buonornueckue QyHKIUM
mununoB. CpaBHEHHE YIIICBOJOB, OSJIKOB U JIMINI0B KK HCTOYHHKOB 3HEPTHU.
Hyxneunossie kucnoter: JJTHK u PHK. Hykneoruas — MoHOMepbI HyKIIeHHOBBIX KHCIOT. Ctpoenue u pynkimu JJHK. Crpoenue
u ¢yukimu PHK. Buget PHK. AT®: crpoenue u GyHKIUH.
uronorust — Hayka o kietke. Kiileroynast Teopusi — npumep B3auMOASHCTBHS Ulei U (akToB B HAyYHOM MO3HAHMH. MeTombl
H3y4EHHs KIETKH.
Krerka kak menoctHas jxuBas cucrema. OOliye NpHU3HAKM KIETOK: 3aMKHYyTas HapyxkHas meMmOpana, monekyiasl JTHK kak
IeHETHYECKHUi annapar, CucTeMa CHHTe3a Oelka.
Tunbl KJIETOK: 9yKapuOTHYECKas U IpokaproTHieckas. OCOOEHHOCTH CTPOSHUs MPOKapHOTHYECKOH KieTkH. Kierounas creHka
Gakrepuit. CTpoeHHe SyKapruOTHIecKor KieTkH. OCHOBHBIE OTIMYMS PACTUTEIIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.
IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsk CTeHKA, INIMKOKAIMKC, X GpyHKuuu. [lnazmarnyeckas MmemOpaHa, e€ cBoiicTBa
u ¢yakimu. [uroruazma u e€ opranomapl. OnHomemOpanHbie opranounsl kierku: JIIC, ammapar [onbmku, JTHM30COMBI.
[TonyaBTOHOMHBIE OpraHOMIBI KJIETKU: MUTOXOHAPHUHM, IacTuibl. IIpoucxoxaeHne MUTOXOHAPUN W MiacTui. Bumsl miactum.
HememOpaHHBIE OPraHOMIBI KIETKU: pUOOCOMBI, KICTOYHBIH LEHTpP, LEHTPHOIHN, PECHUYKHU, KIYTUKH. DYHKIMH OpraHOHIOB
KieTku. Brmouenus.
Snpo — perynstopHblii HeHTp KiIeTkH. CTpoeHue sapa: saepHas 000J04Ka, KapUoIUIa3Ma, XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.
TpaHCOPT BELIECTB B KIIETKE.
JemMoHcTpanum:
[optpetsr: A. Jlesenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, K.
M. bap.
Juarpammel: «PacripeneneHne XHUMHYECKHX JIEMEHTOB B HEXHBOH Mpupoje», «PacmpeneneHne XUMHUYECKHX 3JIEMEHTOB B
JKUBOW MIPUPOLEN.
Tabnuupl n cxemsl: «[lepronuyeckas TabNUNa XMMUYECKUX IEMEHTOB», «CTpoeHHe MOJIEKYbl BOubly, «buocuHres Geinkay,
«Ctpoenne Monekynsl Oenka», «Ctpoenue Qepmenra», «HykiaenHoBbie kuciorel. JJHK», «Ctpoenne momexynst ATy,
«CTpoeHHE 3YKapHOTHYECKOW KIEeTKW», «CTpOeHHE >XHBOTHOW KIETKW», «CTpOEHHE PAaCTUTENbHON KIETKH», «CTpoeHne
MIPOKAPUOTHIECKOH KIEeTKU», «CTpOeHHUE sApa KIETKWY, «YTIeBOIbI», «JIumumsn».
OO6opyoBaHHE: CBETOBOM MHKPOCKOIN, O0OpYyZOBaHWE M MPOBENCHUS HAOMIOACHHH, W3MEPEHHH, OSKCIEPUMEHTOB,
MHKPOIPENapaThl PAaCTUTENBHBIX, )KUBOTHBIX 1 OaKTEPHATBbHBIX KIETOK.
JlaGopaTopHble U NPAKTHYeCKHe PadoOThI:
JlaGopaTopHas pabota Ne 1. «3yueHne KaTaTUTHIECKOH aKTUBHOCTH (DEPMEHTOB (Ha IIPUMEPE aMUJIa3hl MM KaTaIasbl)».



JlaGopaTopHas pabora Ne 2. «/3ydeHne cTpoeHHs! KIETOK PACTEHHH, KMBOTHBIX M OakTepuil 1MoJ, MUKPOCKOIOM Ha TOTOBBIX
MHKPOIIpenapaTax 1 UX OINUCAHHE).

Tema 4. ’KuzHeesiTeJbHOCTh KIETKH.

OOMeH BeIecTB, WK META0ONN3M. ACCUMIIANMS (TUTACTHYSCKUH OOMEH) M JUCCUMIUIAINS (SHEPTEeTHYECKU OOMEH) — JIBE
CTOPOHBI €IMHOTO TIporiecca MeTabonu3ma. Poib 3aKOHOB COXpaHEHNSI BEIECTB ¥ SHEPTUH B TIOHUMaHUN MeTab0IH3Ma.

Tumsr oOMeHa BemecTB: aBTOTPO(MHBIA U rerepoTpodHBIA. Ponbs ¢epmMeHTOB B 0OMEHe BEUIECTB M IPEBPAIEHHH SHEPIHU B
KIIETKE.

®dorocuaTe3. CBeroBass U TeMHOBasi (a3pl QorocuHTe3a. Peakimu QorocuHTesa. DPPeKkTuBHOCTh (HOTOCHHTE3a. 3HAYCHHE
(oTocuHTe3a JUIS KU3HM Ha 3emure. BimsHue ycnoBuii cpensl Ha GOTOCHHTE3 M CHOCOOBI MOBBIIICHHUS €r0 MPOAYKTUBHOCTH Y
KYJABTYPHBIX PacTEHHH.

XeMocHHTe3. XeMOCHHTEe3UpyIonye OakTepui. 3HaUeHHe XeMOCHHTEe3a JUTs JKH3HU Ha 3eMIIe.

DOHepreTudecknii oOMeH B KieTKe. PacmieruieHume BeIecTB, BHIIEICHHE M aKKyMYJIHPOBAaHHWE SHEPIHMH B KIETKE. OTarlbl
SHepreTuyeckoro obmena. Inmkomn3. bpoxxenme u ero Bumpl. Kucmopomnoe oxwcneHne, WM KIETOYHOE JAbIXaHUE.
OxwucmurensHoe pochoprmpoBanre. IPGEeKTHBHOCTS SHEPTreTHIECKOT0 0OMEHa.

Peakumyn matpmyHoro cuHte3a. I'emermdeckass mHpopmarms m JJHK. Peammsanumst renermueckoll mH(opMarum B KIETKE.
lenernuecknii kom m ero coiicrBa. TpaHckpunums — matpuunelid cuHTe3 PHK. Tpancmsius — OwocuHTes Oenka. Ortarmsl
tpancisinun. Komupoarue amuHOKuCoT. Pois prnbocom B GnocnHTe3e OemKa.

Hexnerounste ¢opmsl xm3HE — Bupychl. Mcropust oTkpeitus BupycoB (JI. WM. MBanoBckwmit). OcoOeHHOCTH CTpOEHHS H
JKM3HEHHOTO IMKiIa BHpycoB. bakrepmodarn. BomesHm pacTeHumii, KMBOTHBIX M YeJIOBEKa, BHI3BIBaEMble BHpycaMHu. Bupyc
nmMmyHoxedunura yenoeka (BUY) — Bo3Oymurens CIIM/Ia. OGparHast TpaHCKpUIIIHS, peBepTa3a U uHTerpasa. [Ipopumakruka
pacnpocTpaHeHus] BUPYCHBIX 3a00JIeBaHUH.

JemoHcTpanuum:

HoprpeTtsr: H. K. Konbnos, . Y. UBanosckuii, K. A. Tumupsses.

Tabmuuel n cxempl: «Tumbsl mutaHusy», «Merabomnsmy, «MUTOXOHAPHS», «OHEPreTHYecKuii oO0MeH», «XIIOpOoIuIacTy,
«Dorocunresn, «Ctpoerne JHK», «Ctpoenme u ¢yHKuMOHHpOBaHWE TeHa», «CuHTe3 Oeinka», «[ eHeTHdeckuil Komy,
«Bupycs», «bakreprodarm», «CTpoeHue u xu3HeHHsIH 1uKi Bupyca CITHM/Ia, 6axrepuodaray, «Pemmukanust JHK».
Ob6opynoBanne: monenu-amuiukamun «Y aeoerne JJHK u Tpanckpummsy, «brocunres 6enkay, «CTpoeHHe KIETKH», MOJAENIb
crpykTypsl JJHK.

Tema 5. PazMHOKeHHe M HHAUBUAYAIbLHOE PA3BUTHE OPTaHU3MOB.

KneTouHslil LMK, WIN )KU3HEHHBIN LMK KieTkd. MHTepdasa u muros. [Iponeccel, nporekaromue B nutepdase. Permkanus —
peaxuust matpuynoro cunreza JJHK. Crpoenre xpomMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHN. JIUIUIOWAHBINA M raruionaHBIN
XPOMOCOMHbIE HaOOpbl. XpoMaTHabl. LluTonornyeckue OCHOBBI PA3MHOKEHUS M MHAUBUYaIbHOTO Pa3BUTHS OPraHU3MOB.
Henenne knetkn — muto3. Craguu muro3a. IIpomeccsl, MpoUCXOAAIIe HA Pa3sHBIX CTaaUsAX MUTO3a. buonormueckuii cMbICa
MHTO32.

Iporpammupyemast ruOeIIb KIETKH — arlonTo3.

DopMbl pa3MHOXKEHHSI OPraHU3MOB: OeCIIonoe U MoyioBoe. Buapl Oecrionoro pa3sMHOKEHUS: IeJICHHE HA/IBOE, TIOYKOBAHHE OJIHO-
U MHOTOKJIETOYHBIX, CIIOpOOOpa30BaHHE, BEreTaTHBHOE pPAa3MHOKEHHE. VCKyCCTBEHHOE KIOHHPOBAaHHE OpPIaHHU3MOB, €ro
3HAUEHHUE IS CEJIEKIHH.

ITonoBoe pa3MHOXXEHHE, €ro OTJINYMSA OT OecroNoro.

Meiio3. Cramuu meiioza. Ilponeccsl, npoucxoznsmue Ha cranusx Mmeiiosa. IloBenenue xpomocom B Meiose. Kpoccunrosep.
buonorunueckuii cMbICH ¥ 3HaUEHUE Melio3a.

I'amerorenes — npouecc 00pa30BaHus MOJOBBIX KIETOK y JKMBOTHBIX. [10JIOBBIE JKele3bl: CEeMEHHUKH M IM4HUKH. OOpa3oBaHue U
pa3BUTHE IIOJOBBIX KJIETOK — raMer (CIepMaTo3ous, SHLEKIeTKa) — crepMaroreHe3 M oBoreHe3. OCOOEHHOCTH CTPOEHHs
SIMLEKIETOK U criepMaTo3ouaoB. Omnonorsopenue. Ilaprenorenes.

WunuBuayansHoe pa3ButHe (OHTOreHe3). DMOpHOHaNbHOE pa3BuTHE (3MOpHOreHe3). Drambl SMOPHOHAIBHOTO Pa3BUTUS Y
MI03BOHOYHBIX JKUBOTHBIX: APOOJICHHE, racTpysiuus, opraHorenes. [locramOpuonanbsHoe pa3Burue. THIBI TOCTIMOPHOHATIBHOTO
Pa3BUTHSL: IpsAMOE, HenpsiMoe (IMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPbI, CHOCOOHBIC BBI3BIBATH
BPOXKIAEHHBIE YPOJCTBA.

Pocrt u pasBurue pactenuil. OHTOreHE3 IBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHHU, CTaJAuH Pa3BUTHUSL.

JemMoHcTpanum:

Tabmuuer u  cxembl: «DopMBI pa3MHOKEHHUS OPTaHU3MOBY», «/IBOWHOE OIJIOZOTBOPEHHE Yy IIBETKOBBIX PACTEHHUII,
«BereraTuBHOE pa3MHOXEHHE pacTeHHi», «Jlenenue knetku Oakrepuity, «CTpoeHHE TOMOBBIX KJIETOK», «CTpoeHHe
XpOMOCOMBI», «KieTounslil ukmy, «Pemmukanusa JJHK», «Mutosy, «Meito3y», «[Ipamoe u HenpsiMoe pasButue», «I amerorenes
y MIIEKONUTAIOIMIUX U 4eJI0BeKay, «OCHOBHBIE CTAAUN OHTOTCHE3a».

OO6opynoBaHKe: MHKPOCKON, MUKpomnpenapaTtel «CHepMaTO30Mbl MIIEKOMUTAIOIIETO», «SIHIeKIeTka MIIEKONUTAIOIETOo,
«KapnoknHes B KIeTKax KOpeIlKa JIyKa», MarHUTHas MoAelb-anmuiMkaius «Jlenenne knetkm», moxens JHK, mopmens
MeTaha3HoH XPOMOCOMBI.

JlaGopaTopHble M IpaKTHYeCKHE PadOThI:

JlaGopaTopHas pabota Ne 3. «Habmarogenne MuTo3a B KJIIeTKaX KOHUMKA KOPEIIKa JIyKa Ha FOTOBBIX MUKpPOIPETapaTax.
JlaGopaTopHas pabota Ne 4. «/I3ydeHue CTpOSHUS MONOBIX KJIETOK Ha TOTOBBIX MUKPOIIPENaparaxy.

Tema 6. HacsiencTBeHHOCTh M H3MEHYHBOCTh OPraHU3MOB.



[Ipenmer u 3amaum reHeTHKU. VIcTOpHs pa3BUTHS TeHETHKU. Poik muTomorny M SMOPHOIOTMY B CTAHOBJICHHH T€HETHKU. Bxiaz
poCCHiiCKMX M 3apyOe)KHBIX YYEHBIX B Pa3BUTHE TEHETHKH. METOABI T€HETHKH (THOPHIONIOrHMYEeCKHH, IUTOreHETHYECKHH,
MOJIEKYIIpHO-TeHeTHUecKHii). OCHOBHBIC TEHETHYECKHe MOHATHA. [eHeTHdecKas CHMBOJMKA, HCIONb3yeMass B CXeMax
CKpEIIMBaHUH.

3aKOHOMEPHOCTH HAcIeAOBaHWS IPU3HAKOB, ycTaHOBIeHHBle I. Mennenem. MoHOrHOpuaHOE CKpelIMBaHUE. 3aKoH
eanHooOpa3ust THOPHUIOB MepBOro nokoneHus. IlpaBmno foMuHUpOBaHKS. 3aKOH PacIIEeIUICHHs MPU3HAKOB. [ MnoTesa YUCTOTHI
ramet. [ToiHOE ¥ HENOTHOE JOMUHHPOBAHHE.

JurubpugHoe CKpemyBaHue. 3aKOH HE3aBHCHMOrO HACJEIOBaHHS IPHU3HAKOB. L[UTOreHeTMYEecKHe OCHOBHI AWUTHOPHIHOTO
CKpeIMBaHMs. AHaIM3HUpPYOIIee CKpenIMBaHue. VICIonp30BaHNe aHANIN3UPYIONIET0 CKPEIIUBAHMS IS ONpEeIeHHs] TeHOTHIa
ocobu.

CuerieHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana 1o creruieHHOMY HaclleIOBaHHIO TeHOB. Hapymienue creruieHus
TeHOB B pe3ylIbTaTe KPOCCHHTOBEpPa.

XpOoMOCOMHasI TEOpHsI HACIEACTBEHHOCTH. | eHeTHuecKkne KapThL.

lenernka moma. XpoMOCOMHOE ONpeJesieHne Moia. AYTOCOMBI M TIOJIOBBIE XPOMOCOMEL. ['OMOrameTHble M reTeporaMeTHbIe
oprann3Mel. HacriemoBanue pru3HAKoB, CIETUIEHHBIX C MOJIIOM.

W3meHunBOCTH. BUBI MI3MEHUNBOCTH: HEHACIIEACTBEHHAs! M HACTIEACTBEHHAs. Poib cpelbl B HEHACIIeICTBEHHON M3MEHYHBOCTH.
XapaxTepucTiKa MOAN(HUKAIOHHOW H3MEHYMBOCTH. BapHaroHHbIH psi ¥ BapranmoHHas KpuBasi. Hopma peakiuy npu3HaKa.
KonmdecTBeHHbIE 1 KaueCTBEHHBIE TIPU3HAKH M MX HOpMa peakiin. CBolcTBa MOAN(UKAIIIOHHOH N3MEHUYHUBOCTH.
HacnencTBeHHas, mimm reHOTHNMYECKast, H3MEHINBOCTh. KOMOMHATHBHAsI M3MEHYMBOCTH. MeHo03 U MONOBOH Mporecc — OCHOBa
KOMOWHATHUBHON M3MEHUYMBOCTH. MyTaIoHHas M3MEHYMBOCTE. Kitaccudukarms MyTanuii: TeHHbIE, XpPOMOCOMHEIE, TEHOMHBIE.
Yacrora 1 npuuuHBl MyTanuid. MyrareHHble (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HacleACTBeHHON m3MeH4ynBoctd H. M.
Basunoaa.

BHesiiepHast HacIeACTBEHHOCTh U H3MEHYNBOCTb.

leneruka uenoBeka. Kapmorun uenmoBeka. OCHOBHBIE METOIBI T'CHETHUKHM YENIOBEKA: T'€HEAJOTHYECKUH, OJIM3HEIIOBBIMH,
LUTOTCHETUYECKUH, OMOXMMHYECKHH, MOJEKYIIpHO-TeHeTndecknii. COBpEMEHHOE OIpe/ielieHHe T'eHOTHIIA: IOJHOT€HOMHOE
CeKBEHHPOBaHUE, TEHOTUIIMPOBaHKE, B TOM 4ucie ¢ momoinsio [11[P-anamusa. HacnencrBeHHble 3a00eBaHus YeIOBEKa: FeHHbIE
Oone3HH, OOJE3HM C HACIEICTBEHHOHW IPEeApacroNoXeHHOCThIO, XpPOMOCOMHBIE Ooie3Hn. CoMaTH4ecKue M TeHepaTHBHBIC
mytaruy. CTBOJIOBBIE KIIETKH. [IpHHIMIBI 310poBOro 00pas3a >KU3HH, AUArHOCTHKH, NMPO(MIAKTHKA U JIeYeHHS] TeHETHIECKHUX
Gorne3Held. MeanKO-reHeTHYeCKoe KOHCYJIbTHPOBAHHME. 3HAUCHHE MEAMLMHCKOW T'€HETHKH B INPEJOTBPALICHHH W JICUCHUH
IeHETHYECKUX 3a00/IeBaHHi YelIOBeKa.

JemMoHcTpanum:

Hoprpertsr: I'. Menpens, T. Mopras, I'. ne ®pus, C. C. Uersepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuupbl n cxemsl: «MOHOrMOpUIHOE CKpPELIMBAHME M €r0 LMTOICHETHYECKas OCHOBAa», «3aKOH pAaCIUeIUIEHHS M €ro
LUTOrCHETUYECKass OCHOBa», «3aKOH YHCTOTHl TrameT», «/lurubpuaHoe ckpemmBanuey, «lluronornueckue OCHOBBI
JUTUOPUITHOTO CKpEIMBaHUs, «Meito3», «B3anMozeiicTBue aJuleIbHbIX TeHOBY, «[ eHeTHYeCKue KapThl PACTCHUH, XKUBOTHBIX U
yenoBekay, «['eHeTnka mona», «3aKOHOMEPHOCTH HACle[0BaHMs, CLEIJIEHHOro ¢ moiomM», «KapuoTumbl denoBeka U
JKMBOTHBIX», «Bumbpl u3MeHuMBOCTHY, «MonmudukaluoHHas H3MeHYHBOCTB», «HacnenoBanue pesyc-dakropay, «eHeTuka
IpynI KpoBu», «MyTalloOHHas H3MEHUHUBOCTHY.

OO6opynoBanue: Mopenu-anmivkaimd «MoHoruOpunHoe ckpeiuBanue», «HemonaHoe momuHUpOBaHue», «lurndpuaHoe
ckpemmBanuey, «[lepekpéct XpoMocoM», MUKPOCKON W MHKporpenapar «/Iposoduna» (Hopma, Myrarun GpopMbl KpbLIbEB H
OKpackH Tena), repbapuii «I opox MoceBHO».

JlaGopaTopHble M IpaKTHYeCKHe PadoThI:

JlaGopaTopHasi pabora Ne 5. «/3y4eHue pe3ylbTaToOB MOHOTMOPHIHOTO M JUTMOPHIHOrO CKPEIIMBAHUS y JOpo30(uibl Ha
TOTOBBIX MUKPOIIPENapaTax».

JlaGopaTopHast pabora Ne 6. «3ydenue MOTUPHUKAIIMOHHOW H3MEHUYHUBOCTH, IIOCTPOSHUE BAPUAIIMOHHOTO Psiia U BapHALIMOHHON
KPHUBOI».

JlaGopaTopHast pabora Ne 7. «AHanu3 MyTauuii y [po30Q bl Ha TOTOBBIX MUKPOIPEapaTaxy.

Ipakrudeckas padora Ne 2. «CocTaBieHHe 1 aHAIN3 POIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuusi oprann3MoB. OCHOBBI 0HOTEXHOJIOTHH.

Cenexnys Kak HayKa U Ipolecc. 3apoxIeHne CelleKn U qomectrkanus. Yuenue H. M. BaBunoBa o meHTpax NpoOUCXOXKIECHUS
1 MHOT000pa3ust KylnbTypHBIX pacTeHU. LIeHTpbl IPOHCXOXKISHUS JOMAIIHUX XKHUBOTHBIX. COpPT, MOPO/A, IITaMM.
CoBpeMeHHBIE METObI CENEeKIUH. MaccoBbIii M WHIUBHUAYAIbHBIH OTOOPHI B CENEKIMM PACTeHUH M >KMBOTHBIX. OleHKa
JKcTephepa. bnnskoponcTBeHHoe ckpeniuBaHue — HHOpUAUHT. Yncrast nmunust. CKpelluBaHue YUCTBIX THHUNA. ['eTeposuc, umm
rubpunnas cuna. HepoacTBeHHoe ckpeniuBaHue — ayrOpunur. OtnanéHHas ruOpuamsanms u e€ ycnexu. VcKyccTBeHHBIN
MyTareHe3 U MoIydeHHe MOMUIIOUA0B. JIOCTIKEHNs CeIeKIH PACTEHHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

BuoTexHONMOrUsT Kak OTpacib MPOM3BOACTBA. |'eHHAasi MIDKeHepHs. Jtambl co3ganus pekomOuHantHod JJHK u TpaHcre HHbIX
oprann3MoB. Knerounass umkenepus. KieTounble KyabTypbl. MHKpOKIOHAJIbHOE pa3MHOXEHHe pacTeHui. KioHumpoBaHue
BBICOKOIPOIYKTHBHBIX CEIBCKOXO3SIMCTBEHHBIX OPTaHM3MOB. DKOJOTHUECKHe M 3THdeckue npodiemsl. MO — reHeTHdecku
MOANGHUIUPOBAHHBIE OPTaHU3MBEL.

JemoHncTpanuu:

Hoptpetsr: H. U. Basunos, U. B. Muuypus, I'. /. Kaprneuenko, M. ®. I1BaHOB.



Tabmumer n cxemsl: kapra «LleHTPHI IPOMCXOXKICHUS W MHOrooOpasus KyIbTYypHBIX pacTeHuin», «llopombl momamrHnx
KHUBOTHBIX», «CopTa KyNbTYPHBIX pacTeHuit», «OtrmanéHHas ruOpuamsanus», «Paborer akamemuka M. @. lBanoBay,
«[Tomummonnus», «OOBEKTH OMOTEXHONOTHMY, «KIleToYHBIE KyNbTYpHl M KIOHHMpOBaHHE», «KOHCTpyHpoBaHHE M IEpeHOC
TEHOB, XPOMOCOM.

OO6opynoBanne: MyYISDKH  IUIOZOB M KOPHEIUIONOB JWKMX (OpM H  KYIbTYPHBIX COPTOB pAacTeHMH, repOapmii
«CenbCKOX03HCTBEHHBIE PACTCHUS.

JlaGopaTopHbIe U MPAKTHYeCKHe PadoThI:

Oxckypens «OCHOBHBIE METOIBI U JOCTHKEHHS CENISKINHM PAacTeHWH W JKUBOTHBIX (HA CENICKIMOHHYIO CTAHIIMIO, IUIEMEHHYIO
(bepMy, COPTONCIBITATENIBHBII YUaCTOK, B TEIUIMIHOE XO034ICTBO, JJAOOPATOPHIO arpOyHUBEPCUTETA HIIM HAYYHOT'O LIEHTPA) ».

11 KJIACC

Tema 1. DBoTIONHOHHAS OHOJIOTHS.

[IpeAnockIK  BO3HUKHOBEHWSI 3BOJIONMOHHON TEOpHH. OBONIOIHMOHHAS Teopus W e€ MecTo B Ouomornu. Biusaue
SBOJIIOIIMOHHON TEOPHH Ha pa3BUTHE OHOJIOTHH U IPYTUX HayK.

CBuJeTenbCTBa IBOMIONHH. [laleoHTONOrNYECKHe: TT0CIeIOBATEIBHOCTD MOSABICHHS BUOB B MAJICOHTOIOIMYECKOM JICTOIHNCH,
nepexoznbie popmel. buoreorpadudeckne: cxoncTso U paznuuue dayH u Grop MaTepuKoB U OCTPOBOB.

OMOpHOIOrMYecKne: CXOACTBA M Pa3Inuds SMOPHOHOB PA3HBIX BHAOB MO3BOHOYHBIX. CpaBHUTEILHO-aHATOMUYECKHE:
TOMOJIOTHYHBIE, aHAJIOTWYHBIE, PYJUMEHTapHBIE OpTraHbBI, aTaBM3MBL. MOJIEKyIIpHO-ONMOXMMHYECKHE: CXOJICTBO MEXaHH3MOB
HACJIE/ICTBEHHOCTH U OCHOBHBIX METa0OIMYECKUX ITyTell y BCeX OpraHu3MOB.

OpomronnonHast Teopuss Y. JlapBuHa. IIpenmochulkn BO3HMKHOBEHUS IapBHHH3MA. [IBIDKYIIME CHIIBI IBOJIONMH BUJIOB IO
JapBuHy (M30BITOYHOE pa3MHOXKCHHE NIPpY OrPaHHMYEHHOCTH pPECypcoB, HeonpelenéHHas W3MEHYMBOCTb, Ooppba 3a
CYILECTBOBAHHNE, ECTECTBEHHBINH O0TOOD).

Cunrernueckast Teopust 3omoruu (CTO) U €€ OCHOBHBIE MOJIOKESHHS.

MukposBostrorust. [Tomymsiiys Kak eINHAIA BUIA U SBONIOIHN.

Iemwxymme cuinbl ((pakTopsl) SBONIONMU BHIOB B THpHponxe. MyTalMOHHBIM TpOIecC M KOMOMHATHBHAs H3MEHYHBOCTB.
[NonynsimoHHbIe BOMHBI U Apelid reHoB. V3omsmus 1 MUTparys.

EctectBenHsbIi 0TO0p — Hanpasisttoluii paxrop 3Bononuy. GopMbl €CTECTBEHHOTO 0TO0pA.

IpucrnocobneHHOCTh OPraHU3MOB KaK pe3yJbTaT 3BOJNIOLMH. [IpuMepbl npucrnocoOiieHui y opraHu3moB. Apomopdossl u
HANOAANTALUH.

Bun u Bunoo6pasosanue. Kpurepun Buga. OCHOBHbIE ()OPMBI BUI000Pa30BaHU: reorpaduueckoe, 3K0JI0rHuecKoe.
Makpossomorusi.  PopMbl  3BOMIONMM:  (UIIETHYECKas, [MBEPreHTHAs, KOHBEPIreHTHas, mnapajuiensHas. HeoOparumocts
IBOJIIOLMN.

[IpoucxoxxaeHne oT HecelNaIU3UPOBaHHBIX TpeKoB. [Iporpeccupyromas cnenyanu3anus. AqanTHBHAS pagualis.
JemMoHcTpanum:

Hoptpetst: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, 2. I'exkens, . Mriomnep, A. H. CeBeprios.
Tabnuupl U cxembl: «Pa3BuTHe OpraHMYEcKOro Mupa Ha 3emiie», «3apOAbIIIM MO3BOHOYHBIX JKMBOTHBIX)», «ApPXEONTEPHUKCY,
«Dopmbl 60oprOBI 3a cyliecTBOBaHUE», «EcTecTBeHHBIH 0TOOp», «MHOroodpasue copToB pacreHHit», «MHoroobpasue mopoa
KHUBOTHBIX», «llomymsiuumy, «MyTaunoHHash W3MEHYHBOCTBY, «ApoMopdoss», «Manoamantanum», «OOLmas nereHeparysy,
«/IBwxkymme cunbl 3Bodrouun», «Kapra-cxema wapuipyra myremectBust Y. [lapBuna», «boppOa 3a cyliecTBOBaHHEY,
«IIpucriocobneHHOCTh OpraHu3MoBy, «I'eorpaduyeckoe BU1000pa3oBaHuEy, «IKOIOIHIECKOE BUI000PAa30BaHUEY.
OO0opynoBaHue: KOJJICKIMS HACEKOMbBIX C PA3IMYHBIMU THIIAMH OKPAcKu, HaOOp IUIONOB M ceMsH, koyutekuus «[Ipumepsl
3AIIUTHBIX NPUCHOCOOICHNH Yy JKMBOTHBIX», Mojenb «OCHOBHBIC HAIPaBICHUs 3BOJIOLHMNY», 00bEMHas Mozenb «CTpoeHue
TOJIOBHOTO MO3T'a TIO3BOHOYHBIX.

Buoreorpaduueckas xapra mupa, KojuieKuus «PopMbl COXPaHHOCTH HCKONIAeMbIX KMBOTHBIX M PACTEHHUIN», MOZIEIb ANIUTHKALUS
«ITepexpécT XxpoMocoM», BIaXKHbIe mpenaparbl «Pa3BuTie HaceKoMoroy», «Pa3BuUTHE JIATYLIKW», MUKponpenapaT «/Ipo3oduna
(Hopma, MyTaruu (OPMbI KPBLTBEB U OKPACKH TENa).

JlaGopaTopHble M IpaKTHYeCKHe PadoOThI:

JlaGopaTopHast pabora Ne 1. «CpaBHeHHE BUAOB 10 MOP(OIOrUIECKOMY KPUTESPHION.

JlaGopaTopHast pabora Ne 2. «Ormrcanue mprucrocoOIeHHOCTH OPraHu3Ma U €€ OTHOCHTEILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe KM3HHU Ha 3em.te.

JloHay4HBIC TNpPEACTaBICHHS O 3apOXKICHMM >KM3HM. HaydHble I'MIoTe3bl BOSHHKHOBEHMS >KM3HM Ha 3emie: aOuoreHes u
MaHcepMusa. XUMHYEcKast 3BOMIONUS. AGHOreHHBIH CHHTE3 OPraHMYEeCKHMX BEIISCTB M3 HEOPraHMYECKHX. JKCIEPUMEHTAIbHOE
MOATBEPKICHUE XUMHUUYECKO# 3Bomronun. HauanbHeie 3tansl Gronornueckoit sBomtormu. [ unoresa PHK-mupa. dopmuposanue
MeMOpaHHBIX CTPYKTYp U BO3HHKHOBEHHE NPOTOKJIETKH. IlepBble KiIeTkH M uX 3Bomtonus. GopMupoBaHHe OCHOBHBIX TPYII
JKHBBIX OPTaHU3MOB.

PasBurue xu3Hu Ha 3emuiie To 3paMm u nepuonaMm. Karapxeil. Apxeiickas u mporeposoiickas spel. [lameosoiickas spa u eé
MIEPUOJIBI: KEeMOPUICKUH, OpPAOBUKCKHN, CUITYPUICKUH, IEBOHCKHH, KAMEHHOYT OJTbHBIH, IEPMCKHH.

Me3o3oiickas 3pa U €€ nepruoAbl: TPUACOBBIN, IOPCKUA, MEJIOBOH.

Kaiino3zolickast 3pa 1 €€ IepHo/Ibl: aJeOreHOBbIH, HEOTCHOBBIH, aHTPOIIOT €HOBBIIA.

XapakTepuCcTHUKa KJIMMaTa U TeOJOTHYECKUX IponeccoB. OCHOBHBIE 3Tambl JBOJNIOIMH PACTUTENHFHOTO WM KHBOTHOTO MHpA.
Apomopho3sl y pacTeHuit 1 )XUBOTHBIX. [losiBNIeHME, pacBeT ¥ BEIMUpPAHUE TPYIII KHUBBIX OPTaHU3MOB.



Cucrema OpraHM4ecKoro Mupa Kak OTpaXkeHue 3BOIoH. OCHOBHBIE CHCTEMAaTHYECKUE TPYIIIBI OpTaHH3MOB.

OBOMIOIMS YeNoBeKa. AHTPOIOIOTHS KaK HayKa. Pa3BuTHe IpencTaBIeHHH O MPOHCXOXKICHUM 4eloBeKa. MeToAbl M3ydeHHs
aHTpornorene3a. CXoACTBa M pa3Inins 4eJI0BeKa M )KUBOTHBIX. CHCTEMaTHYeCKOe MOJIOKEHHE YeTI0BEKa.

JBmxymue cuisl (pakTopsl) aHTponoreHesa. HaciencTBeHHass M3MEHUMBOCTh M €CTECTBEHHBIH 0TOOp. OOIIecTBeHHBIH 00pa3
JKM3HH, U3TOTOBJICHHE OPYAHH TPyZa, MBIIUICHHE, PEUb.

OCHOBHBIC CTaJUM W BETBH SBONIONMM YEJIOBEKA: aBCTpajonuTekd, YemoBex ymensrii, YemoBek mnpsMoxomsmuii, YemoBek
HeaHepTaabckuid, YenoBek pa3yMHbIH. Haxooku MCKOIMAaeMBIX OCTAaTKOB, BPeMs CYIIECTBOBAHUS, OOJNACTh PaclpoCTpaHEHHS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYyAHSL.

UYenoseyeckne packl. OCHOBHBIE OOJNBIIME pAachl: €BpONEOHIHas (eBpa3Wiickas)), HErpo-aBCTPAIOMIHAS (PKBATOpHAIIBHAS),
MOHTOJIONIHAs (a3MaTCKO-aMepHUKaHCKas). UepTsl MPUCHIOCOOJICHHOCTH TIpEICTaBUTENE UYeNOBEUeCKUX pac K YCIOBHSIM
cymecrBoBanus. EnxuncTBO YenoBedeckux pac. Kpuruka pacusma.

JdemoHcTpanuun:

[optpetsr: ®. Pean, JI. [Tactep, A. U. Onapun, C. Mumep, I'. FOpu, U. apeus.

Tabmuuer 1 cxemsl: «Bo3HukHOBeHne CoNHEWHOH cHCTeMBI», «Pa3BHTHE OpraHWYecKoro Mupa», «PacTuTenpHas KIIeTKay,
«KuBotHast wirerka», «[Ipokapmormdeckass KieTka», «CoOBpeMEHHasi CHCTeMa OpraHudeckoro wmmupa», «CpaBHeHHE
aHATOMHIYECKHX YepT CTPOCHUS UeNIOBEKa M YeIOBEKOOOpa3HBIX 00e3bsH», «OCHOBHBIE MECTa MaJCOHTOJIOTMIECKHX HaXOIOK
TIPEIKOB COBPEMEHHOT0 YeJIoBeKay, «/IpeBHelimue monmy», «/peBane mroam», «[lepBrle coBpeMeHHBIE JTHOaM», «HermoBedeckre
paceD».

Ob6opynoBanne: Mymspku — «[Iponcxoknenne denoBekay (OIOCTBI  aBCTpAIONMTEKa, MHUTEKAHTPONaA, HEaHIEPTalbla,
KPOMaHBOHI[a), CIENKH WM M300paKeHUs] KaMEHHBIX OpYyAWH MEepBOOBITHOTO delloBeKa (KaMHH-YONIIEpHl, pyOmia, ckpebia),
TeOXPOHOJIOTHYecKas Tabua, KoieKuus «DopMbl COXpaHHOCTH UCKOIAEMBIX KUBOTHBIX U PACTEHHI.

JlaGopaTopHble M NpakTHYecKHe PadoThI:

[pakTrdeckas padora Ne 1. «/3yueHne HCKOMaeMbIX OCTATKOB PACTEHUI 1 JKMBOTHBIX B KOJICKIIHSIX).

OKcKypeus «OBOIIOLHS OPraHUYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIH MITH KpaeBeUeCKUi My3eil).

Tema 3. Opranu3msbl U OKpysKaroLas cpeaa.

DKoJIorusl Kak HayKa. 3afadqd ¥ pa3jeibl SKOJIOTHH. MeTobl SKOJTOTHYECKUX HCCIIeIOBaHU. JKOIOTHYeCKOe MHPOBO33pEHHE
COBPEMEHHOI'0 4eJIOBEKA.

Cpenpl 00MTaHKsT OPraHU3MOB: BOJHAS, HA3eMHO-BO3/YIITHASI, [TOYBEHHAS!, BHYTPHOPTaHU3MEHHasI.

Okonornueckue (akropsl. Kiaccudukauus skonornueckux (HakTopoB: aOHOTHUECKHE, OMOTHYECKHE W aHTPONOTEHHbIE.
JleiicTBrE 3KONOrM4ecKUX (PaKTOPOB HA OPraHU3MBL.

Abuorndeckue (hakTOphl: CBET, TEMIEpaTypa, BiaxHOCTb. Poromepuomusm. IlpucrocobieHus OpraHU3MOB K JEHCTBUIO
abuornyeckux (GakTopoB. bronorunueckue puTMBbl.

buornueckue ¢axropsl. Bugpl OuMOTHUECKMX B3aMMOIEHCTBHIl: KOHKYPEHLMS, XHIIHHYECTBO, CUMOMO3 U ero (opmsl.
[MapasurusM, Koomepanys, MyTYalu3M, KOMMEHCAINM3M (KBAPTHPAHCTBO, HaXJIeOHMYECTBO). AMEHCAIM3M, HEHTPaJIU3M.
3HaueHne OMOTHYECKUX B3aUMOJICHCTBHI IS CYIIECTBOBAHHS OPraHM3MOB B PUPOAHBIX COOOIECTBAX.

OKOJIOTHYECKHE XapaKTepUCTUKKU nomynsaund. OCHOBHbIE IOKAa3aTelH MOMYJSLHMU: YUCICHHOCTb, INIOTHOCTb, POXIAEMOCTB,
CMEPTHOCTB, IPUPOCT, MUrpaLysl. JJMHAMHUKa YUCIEHHOCTH HOMYIISLUK U €€ PEerysius.

JemMoHcTpanuum:

Hoprpertsr: A. T'ym6onpar, K. @. Pynse, 3. ['ekkenb.

Tabmuupl u cxemsl: kapra «[Ipupoausie 30HbI 3emian», «Cpeapl oOUTaHKsT opranu3MoBy, «Doronepuoansmy, «llomynsuumy,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH NONYJIAIMI HHPY30pHu-Tyhenbrny, «[InieBsie nemnmy.

JlaGopaTopHble M NpaKkTHYeCKHe PadoThI:

JlaGopaTopHast pabora Ne 3. «Mopdonorudeckue 0cOOEHHOCTH PaCcTeHHIA 13 PA3HBIX MECT OOHTAHUSD.

JlaGopaTopHast pabora Ne 4. «BnusiHie cBeTa Ha POCT U Pa3BUTHE YSPEHKOB KOJICYCay.

[pakrudeckas padora Ne 2. «[Togcu€T MIOTHOCTH HOMYJISALHIA PA3HBIX BUIOB PACTECHUI.

Tema 4. Coo01iecTBa M 3K0JI0rHYeCKHe CHCTEMBI.

Coo01ectBO Opranu3mMoB — OuoreHo3. CTpyKTypbl OHOLIeHO3a: BHIOBas, MPOCTpaHCTBeHHas1, Tpoduueckas (muiieBas). Bugpi-
noMuHaHThL. CBsA3M B OHOLIEHO3E.

Dxonoruueckre cuctembl (dKocucTembl). llonatue o0 skocucteme U OuoreoueHo3e. @DyHKIHOHATbHBIE KOMIIOHEHTHI
9KOCHUCTEMBI: MPOIYIIEHTHI, KOHCYMEHTHI, PeaylleHThl. KpyroBopor BellecTB M MOTOK 3HEpPrud B 3Kocucreme. Tpoduueckue
(muiieBble) ypoBHM SKocucTeMbl. IumeBble nenu M cetd. OCHOBHBIC IOKAa3aTeNH 3KOCHCTEMBI: OHoMacca, MPOIYKIIHSL.
DKOJIOrHYeCcKHe MUPaMUABL: TPOAYKLHMH, YHCICHHOCTH, Onomacchl. CBOWMCTBa 3KOCHCTEM: YCTOWYHMBOCTb, CaMOPETYJIALHS,
pasButue. CyKieccus.

ITprpoaHbIe SKOCHCTEMBL. DKOCHCTEMBI 03€P M peK. DKOCHCTeMa XBOHHOIO WM IHPOKOIUCTBEHHOTO Jieca.

AHTPOIIOT€HHBIE  9KOCHUCTEMBI.  ATPOSKOCHCTEMBI.  YpOOdSKOCHCTEMBbL. buonmormuyeckoe ¥ XO3SHCTBEHHOE 3HaueHHE
arpoIKOCHCTEM U YPOOIKOCHCTEM.

Buopa3znoobpasue kak pakrop ycrodunBocTu 3kocrcTeM. CoxpaHeHne OHOIOrHUecKoro pa3sHooopasus Ha 3emiie.

Vuenne B. U. Bepnaxackoro o 6uocdepe. I'panuipl, coctaB u cTpykTypa Ouochepsl. JKuBoe BelecTBO M €ro (GyHKIHH.
OcobenHoctr O6uocteps! Kak I100aNbHON SKOCHCTEMBL. JJnHaMuaeckoe paBHOBECHE U 00paTHast CBs3b B Oruocdepe.
KpyroBopoTsI BelecTB 1 OMOr€OXMMHYECKUE LIUKIIBI SIEMEHTOB (YIiieposia, a30Ta). 30HalIbHOCTh 6rocdepsl. OCHOBHBIE GHOMBI
CYIIH.

YenoeuecTBo B Ouochepe 3eMiin. AHTPOIIOreHHbIC H3MEHEHNUs B bnocdepe. I'mobanbHbIe SKOIOrHYecKHe MPoOIeMBblL.



CocyiecTBoBaHHE MPUPONBI U YenoBedecTBa. CoxpaHeHHEe OHOpa3HOOOpas3usi Kak OCHOBa yCTOMUYMBOCTH Onocdepsl. OcHOBa
PAIMOHANBHOTO YIPABJICHUS IPUPOIHBIMU PECYPCAMU M UX UCIIOIh30BaHUE. JlOCTIKEHHS OHOJIOTHU M OXpaHa MPUPOJIBI.
JdemoncTpanuun:

Ioprpertsr: A. JIx. Tercnu, B. H. Cyxaués, B. 1. Bepraackwii.

Tabnuuer u cxemsl: «[lumesbie menm», «BHOIEHO3: COCTaB W CTPyKTypay, «lIpupomneie coobmiectBay, «llemu muraHusy,
«JKonornyeckas mupamuaay, «buochepa U UYENOBEK», «IKOCHCTEMA IMUPOKOIUCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOTO
necay, «buoneHo3 Bomoéma», «ArpoueHo3», «l[IpuMepHbIe aHTpPOIOreHHbIE BO3ACWUCTBUSI Ha NpUpody», «BaxHeiiue
WCTOYHWKH 3arps3HEHHs BO3[yXa M TPYHTOBBIX Bom», «llouBa — BakHeWIas cocTaBistomas Ouocdepnr», «DaKkTOpsI
nerpaganui mouB», «[lapHukoBbid 3ddekT», «DakTOpbl paJHOAKTHBHOTO 3arps3HEHHs Owmocdepsl», «OOmas CTpyKTypa
onochepsl», «PacnpocTpaneHne KU3HA B Onocdepe», «O30HOBBIN dKkpaH Onochepsr», «Kpyropopor yriepona B 6uochepey,
«KpyroBopor azora B Ipupoe».

OGopynoBaHue: MojeTb-anIuIHKanus « TUIYHbIe OHOICHO3b), TepOapuil «PacTUTENBHBIC COOOIIECTBaY, KOJIICKITHH
«buoreno3y, «Bpemuteny BaKHEHWIIMX CEThCKOXO3SHCTBEHHBIX KYJIBTYP», TepOapuy W KOJUICKIUH PACTEHUA ¥ >KUBOTHBIX,
MIpUHAJIeKAIINEe K pa3HbIM SKOJOTMYECKUM TpymmaM oxHoro Buaa, KpacHas xumra Poccuiickoit ®eneparyn, n3o0paxeHus
OXPaHSACMBIX BUJIOB PACTCHUN 1 )KUBOTHBIX.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUN ITPOI'PAMMBI 10 BUOJIOTN HA FA30OBOM YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHNA

Cornacao ®I'OC COO, ycraHaBnuBaroTCS TpeOOBAaHUS K PE3yNbTaTaM OCBOSHHS 00yJaIOIIMMUCS IPOTrPaMM CPEITHETO OOIIero
00pa30BaHus: IMIHOCTHBIM, METANIPEAMETHEIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B crpykType JTMYHOCTHBIX pe3yJIbTaTOB OCBOEHHS IpermMeTa «bHOJIorusy BBIIENCHBI CIIEAYIONINE COCTABIIIONINE: OCO3HAHUE
00yJaromMMUCS POCCHUICKOM TPaKIAaHCKOW WICHTHYHOCTH — TOTOBHOCTH K CaMOPa3BHUTHIO, CAMOCTOSTEIBHOCTH H
CaMOOIIPEIeICHHI0, HaJMYHe MOTHBAIMM K OOy4eHHWIO OHOJIOrHMH, LEJICHANpPaBICHHOS Pa3BUTHE BHYTPEHHHX YOSKIEHHI
JIMYHOCTH Ha OCHOBE KIIFOUEBBIX LEHHOCTEH M HMCTOPHYECKHX TPAJHUIMH Pa3BUTHS OHOJOTMYECKOrO 3HAHWS, TOTOBHOCTH M
CIIOCOOHOCTh OOYYAIOIINXCSl PYKOBOJICTBOBAThCS B CBOEH NESITENBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTQHOBKAMHU, MPUCYIIUMH
cucTeMe OHMOJOTHYECKOro 00pa30BaHWs, HaJIWYHe SKOJIOTMYECKOT'O INPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBHThH IIEJH M CTPOHTH
JKM3HCHHBIE TUIaHBI.
JIgHOCTHBIE pe3yIbTaThl OCBOSHMS MpeaMeTa «broaornsy [ocTuraroTes B eANHCTBE yaeOHOH ¥ BOCIHTATEIBHOM IesTebHOCTH
B COOTBETCTBHM C TPAJULHOHHBIMH POCCHICKHMH CONWOKYJIBTYPHBIMH, WCTOPHYECKMMH W JTyXOBHO-HPAaBCTBEHHBIMHU
LEHHOCTSIMH, TIPUHATHIMA B OOIIECTBE INpaBWJIAMH M HOPMaMH MOBEJIEHWS W CIIOCOOCTBYIOT IIpOIeCcaM CaMOIO3HAHMS,
CaMOBOCIIMTaHUSI M CAMOPA3BHUTHS, Pa3BUTHs BHYTPEHHEH IO3WIMM JIMYHOCTH, NAaTPUOTH3Ma, YBaXXKCHUS K 3aKOHY U
MIPABOMOPSIIKY, YEJOBEKY TpyAa M CTaplieMy ITOKOJICHHIO, B3aMMHOIO YBaXKEHWs, OCpPEXHOr0 OTHOIICHHS K KYIBTYpHOMY
HacJIeIMI0 U TpaJAuL1sIM MHOTOHAIMOHANbHOr0 Haposa Poccuiickoit denepauny, npupoe U OKpyKaromei cpene.
JImgHOCTHBIE pe3ynbTaThl OCBOGHUS YydeOHOro mpenmera «BHONOTHS) IODKHBI OTpaXkaTh TOTOBHOCTH M CIIOCOOHOCTH
00yJaromMXxcs pyKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH MO3WIMEH JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpHEHTAIWH,
MO3UTHBHBIX BHYTPEHHUX YOEKIEHHI, COOTBETCTBYIOIIUX TPAIUIHOHHBIM IIEHHOCTSIM POCCHICKOTrO OOIIEeCTBa, pacIIMpeHHe
YKM3HEHHOTO OITBITa ¥ OIBITA JIESITEILHOCTH B MPOIIECCE PEeasTU3ali OCHOBHBIX HANPABIICHUH BOCIHMTATELHON AEATEINEHOCTH, B
TOM 4HCIIe B YaCTH:

1) rpa:xkaaHcKoro BoCHUTAHMSI:
c(OpMHPOBAHHOCTH I'PAXKIAHCKON IMO3UIMU 00YJaIOIIerocsi Kak akTHBHOI'O M OTBETCTBEHHOT'O WIEHA POCCHUIICKOr0 OOIIeCTBa;
OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX NPAB U 0053aHHOCTEH, yBa)KEHHUE 3aKOHA U IIPABONOPAKA,;
TOTOBHOCTB K COBMECTHOH TBOPUYECKOH AEATEILHOCTH MPH CO3JIAHMU Y4EOHBIX NPOEKTOB, PELICHUH yUeOHBIX U IT03HABATEIBHBIX
3a/1a4, BHITIOJTHCHUH OMOJIOTMUECKHX YKCIIEPUMEHTOB,
CIIOCOOHOCTH ONPEAENATH COOCTBEHHYIO TO3UIINIO 10 OTHOLICHUIO K SBJICHUSIM COBPEM EHHOM JKU3HU U O0BSCHATS e€;
YMEHHE Y4UTBHIBaTh B CBOMX ACHCTBUSX HEOOXOAUMOCTh KOHCTPYKTHBHOI'O B3aHUMOJIEHCTBHUS JIIOACH C PasHBIMHU YOCXKIECHHUAMH,
KyJIbTYPHBIMHU LIEHHOCTSIMH M COLIMANIBHBIM TTOJIOKEHUEM;
TOTOBHOCTB K COTPYJHHYECTBY B IPOLIECCE COBMECTHOI'O BBIMOIHEHHS yUeOHBIX, II03HABATENILHBIX U MCCIIEI0BATEIbCKUX 3a/1ay,
YBaKUTEIBHOIO OTHOLICHUSI K MHEHHIO OIIIOHEHTOB P 00CYXKIEHHH CIIOPHBIX BOIIPOCOB OMOJIOrMYECKOr0 COAEPIKAHNUS;
TFOTOBHOCTb K T'YMaHUTAPHOM U BOJIOHTEPCKON AEATENBHOCTH;
2) NaTPUOTHYECKOIr0 BOCIIHTAHMS:
cOPMUPOBAHHOCTD POCCHICKOM T'pa)KIAHCKOM WISHTHYHOCTH, IAaTPUOTU3MA, YBAXKEHWS K CBOEMY HApoXy, 4YyBCTBa
OTBETCTBEHHOCTU mepen PoauHo#, ropmocTu 3a cBod Kpaii, cBoro PoauHy, cBOH S3bIK M KyJbTYpPY, HPOLUIOE W HAcTOsILEe
MHOI'OHALMOHAJIBHOr0 Hapona Poccuu;
LIEHHOCTHOE OTHOILIEHUE K IPUPOAHOMY HACIEHUI0 M MaMATHUKAM MPUPOJIBI, TOCTHKEHUsIM Poccuy B Hayke, HCKYCCTBE, CHOpTE,
TEXHOJIOTHsIX, TPYAE;
CIIOCOOHOCTH OLICHUBATH BKJIAJL POCCUMCKMX YYEHBIX B CTAHOBJICHHE W PA3BUTHE OMOJIIOrWH, MOHUMAHUS 3HAYEHUS OUOJIOTHH B
M03HAHUM 3aKOHOB IIPUPOJIBI, B )KU3HU YETIOBEKA M COBPEMEHHOTO OOIIECTBa;
uzeliHas yoex1€HHOCTb, TOTOBHOCTb K CIIY)KEHUIO U 3aiure OTeuecTBa, OTBETCTBEHHOCTD 32 €ro Cy/ib0y;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:
OCO3HAHHUE TyXOBHBIX IEHHOCTEH POCCHICKOr0 HAPOa;
cOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS1, STHYECKOTO ITOBEICHNS;
CIIOCOOHOCTD OLICHUBATH CUTYAlLlMIO U NIPUHUMATh OCO3HAHHBIE PELLEHHS, OPUEHTHPYACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH;
OCO3HaHUE JTUYHOTO BKJIaJa B IOCTPOEHHE YCTONYUBOro Oy IyIIero;
OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POIMTEISIM, CO3JAHHIO CEMbU Ha OCHOBE OCO3HAHHOIO NMPUHSTHUS IIEHHOCTEH ceMeiHON
YKHU3HHU B COOTBETCTBHH C TPaJULHAMH Hapo1oB Poccuu;
4) 3cTeTHYeCKOro BOCIIMTAHUA:
JCTETUYECKOEe OTHOIIEHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAydHOrO M TEXHHYECKOrO TBOPYECTBA, CIOPTa, TPYAa,
00IIECTBEHHBIX OTHOIICHHUH;
MIOHUMAaHUE SMOLHOHAIBHOIO BO3CHCTBU JKUBOM IIPUPOABI U €€ LEHHOCTH;
TOTOBHOCTH K CAMOBBIPA)KCHHUIO B Pa3HBIX BUIaX HCKYCCTBA, CTPEMIICHHUE MPOSIBISITH KAU4eCTBA TBOPUECKOM JIMIHOCTH;
5) ¢puznuecKoro BoCMUTAHUS, (POPMHPOBAHNS KYJIbTYPHI 310POBbSI M SMOLHOHATBLHOI0 0,1aT0M 0Ty sl :



MOHUMAHHUE U pealT3alys 3J0pPOBOro U 0e30macHOro 00pasa jKH3HU (340pOBOE MHUTAHUE, COOTIOACHNE TMINEHHYECKUX TIPABHIT U
HOpM, COAIAHCUPOBAHHBIH PEKHM 3aHATUH M OT/ABIXA, peryisipHas (U3MYecKas aKTHBHOCTB), OCPEKHOr0, OTBETCTBEHHOI'O U
KOMIICTEHTHOT'O OTHOLICHHUS K COOCTBEHHOMY (PM3UYECKOMY ¥ ICHXHYECKOMY 3/[0POBBIO;

MOHUMAHUE LEHHOCTH MpPABWJI HHAMBUIYAJTHHOIO M KOJJIGKTHBHOTO OE€30IIaCHOrO MOBEACHMS B CHUTYALMSX, YrpOXKAaIOLIMX
3/10pPOBBIO U JKU3HU JIO/IEH;

OCO3HaHHE MOCIIE/ICTBUI 1 HENIPUSTHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS AJIKOTOIsl, HAPKOTHKOB, KypeHHU);

6) TPyAOBOI0 BOCTIMTAHMSI:

TOTOBHOCTB K TPY/y, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYAOIo0ue;

FOTOBHOCTh K AKTHUBHOH JESTENBHOCTH TEXHOJOIMYECKOH M COLMAIBLHOW HAIpaBJICHHOCTH, CIOCOOHOCTh HHHIHHAPOBATH,
[UIAaHUPOBATH M CAMOCTOSTEIIBHO BBIIOJHSATh TAKYIO JESTEIbHOCTb;

UHTEpEC K pa3inuHbiM cdepaM podeccHOHATIBHON JesTeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIH BHIOOp Oymyruei
podeccHr U Pean30BbIBaTh COOCTBEHHBIC KM3HEHHBIE TUIAHbI;

TOTOBHOCTB M CIIOCOOHOCTB K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSDKCHHUH BCEH )KU3HHU,

7) 3K010THYECKOr0 BOCTIMTAHUSI:

9KOJIOTHYECKH IeJIeCO00pa3HOe OTHONICHHE K IIPUPO/IC KaK HCTOYHHKY JKM3HH Ha 3emiie, OCHOBE e€ CYIIIECTBOBAHHS,
TMOBBIIICHHE YPOBHSI IKOJOTHYECKOH KYJIBTYphI: IPHOOPETEHHE OIbITA IUIAHUPOBAHHS TOCTYIIKOB M OLCHKH MX BO3MOXKHBIX
MOCJIEZICTBUH JUISl OKPYKAIOIEH Cpe/ibl;

0CO3HaHHKE TI00aIBHOrO XapakTepa YKOJOrHIECKUX MPOOJIEeM U MyTeH HX peleHNS;

CIMOCOOHOCTH HCMONB30BaTh MPHOOPETaeMble TIPH W3YYCHHH OUOJIOTHMH 3HAHUSI U YMCHHUS MPH PELICHUH MPOOJIeM, CBSI3aHHBIX C
pAlMOHANBHBIM TIPUPOJIONIONB30BaHHEM  (COONIO/ICHHE MpAaBWI TOBEJCHHS B TIPUPOJC, HANPABICHHBIX HAa COXpPaHCHHE
PaBHOBECHS B 3KOCHCTEMaX, OXpaHy BHIOB, 3KOCHCTEM, Ouochepsl);

aKTHBHOE HEMpHUSATHE JCWCTBUH, TNPUHOCAIINX BpEJ OKPYXKAIOIIeH TNPUPOAHOW Cpele, YMEHHE MPOTHO3MPOBATh
HEOIaronpHUsITHbIC SKOJIOTHYECKHE MOCIE/ICTBHS MPEAIPHHIMASMBIX JISHCTBHI U MPEIOTBPAIATh UX;

HaJMYHe Pa3BUTONO OKOJIOIMYECKOrO MBIIUICHHS, OSKONOTHYECKOW KYyNbTYPbI, OIbITA JEATEIBHOCTH SKOIOTHYECKOI
HAIPaBJICHHOCTH, YMEHHS PYKOBOJACTBOBATHCS HMH B II03HABATE/IbHOW, KOMMYHHKATHBHOM W COLHANBHOH TMpPaKTHKE,
TOTOBHOCTH K YUACTHIO B PAKTHYECKOH AEATENLHOCTH SKOJOTHYECKON HAlPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMSA:

cOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3sBHUTHS HAYKU U OOIIECTBEHHOH MPAKTHKH,
OCHOBaHHOT'0 Ha JIAJIOre KyJIbTYp, CIOCOOCTBYIOIEI'0 OCO3HAHHIO CBOET'O MECTA B MOJIUKY/IBTYPHOM MHPE;

COBEPIICHCTBOBaHHUE S3bIKOBOI M YMTATENBCKOI KYJIBTYPhI KaK CPECTBA B3aUMOACHCTBUS MEX Y JIFOJbMH M IIO3HAHUS MUPA;
MOHUMaHue cretuUKn OMONOrMH KaK HayKd, OCO3HaHHUA €€ poiu B ()OPMHUPOBAHMU PAIMOHAIBHOIO HAyYHOI'O MBIIUICHHS,
CO3JIaHUHU 1IEJIOCTHOIO NPEJCTABICHUS 00 OKPYXAIOIIEM MHUPE KaK O €IWHCTBE NPUPOJIBI, YEIOBEKa U OOIIECTBA, B MO3ZHAHUU
MIPUPOHBIX 3aKOHOMEPHOCTEH M PEICHUN POOIEeM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

y0eXIEHHOCTh B 3HAYUMOCTH OMOJIOTMH AJI COBPEMEHHOH IMBMIM3ALMH: 00SCIeUeHUsI HOBOI'O YPOBHS Pa3BUTHs MEIULIMHBI,
CO3JIaHHE TEPCIIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX PEIaTh PECYpCHbIE MPOOJIEMbI Pa3BUTHS YEIOBEUECTBA, ITOUCKA ITyTeH
BBIXOJa U3 IJI00aJbHBIX 3KOJIOTMYECKHX MpoOieM M obecrnedeHus Iepexofa K yCTOHYMBOMY Pa3BUTHIO, PAlMOHAIBHOMY
HCIOJIB30BAHUIO IIPUPOHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B IIONYy4YE€HUM OMOJIOIMYECKUX 3HAHMH B LENAX IOBBILIEHHS OOIIEH KyJIbTYPbI, €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, KaK COCTaBHOW 4acTH ()yHKIIMOHAJIBHOIM IPaMOTHOCTH 00ydarommxcs, GopMUpyeMOl P U3y4eHUH OHOJ OTHH;
MOHUMAaHUE CYLIHOCTH METO/IOB ITO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHbBIX HAayKaX, CIIOCOOHOCTH HCIIONB30BaTh I0Iy4acMble
3HaHUA JUIA AQHAJIU3a M OOBSACHEHMS SBJICHUH OKPYXKAIOIIETO0 MHMpa M IPOUCXOAAIIMX B HEM HM3MEHEHWH, YMEHHE JelaTh
000CHOBaHHBIC 3aKJIFOYEHHS HA OCHOBE HAay4HbIX (DAKTOB M MMEIOIMXCS JaHHBIX C LEJIbI0 HOMYYEHHS JOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTh CaAMOCTOSITEJIBHO HMCHOJb30BATh OHMOJNIOIMYECKUE 3HAHMS I PEIIeHHs NpoOJIeM B PEAIbHBIX IKU3HEHHBIX
CHUTYaIMSX;

OCO3HAHHE LIEHHOCTH HAYYHOH IEATEIbHOCTH, FOTOBHOCTb OCYIIECTBIISTH IPOCKTHYIO M MCCIIEIOBATENIBCKYIO JEATEIbHOCTD
WHIMBUIYAJIBHO U B IPYIIIE;

TOTOBHOCTB M CIIOCOOHOCTh K HENPEPHIBHOMY 00pa30BaHUIO M CaMOOOPA30BaHHUIO, K aKTMBHOMY IOJIY4EHHIO HOBBIX 3HAHHH IO
OMOJIOTMH B COOTBETCTBUH C )KM3HEHHBIMHU NOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3ylbTaThl OCBOGHHs ydeOHoro mnpeamera «buonorusy BKIIOYAKOT: 3HAYUMBIE 111 (OpMHUpOBaHMS
MHPOBO33PEHUSI 00yJaIONINXCs MEXAUCIUIUTNHAPHBIE (MEXIpPEIMETHbIE) OOIEHAYIHbIE MOHITHUS, OTPaXaloIlie I[eJOCTHOCTh
HAay4YHOH KapTHHBl MHpa M CHENM(PHKY METONOB IIO3HAHMS, HCIOJNB3YyEeMbIX B €CTECTBEHHBIX HaykaX (BELIECTBO, SHEPrus,
SIBJICHHE, TPOLECC, CUCTEMa, HAy4HbIH (aKT, IPUHIMIL, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOpHs, HCCIIeJOBaHNE, HAOIIO/ICHHE,
W3MEpPEHUe, OSKCIEPUMEHT U JpYyrux), YHUBepcalbHble ydeOHble JeHcTBHA (TO3HaBaTeNbHBIE, KOMMYHUKATHUBHEIE,
peryasTuBHbIe), obOecneunBaomie (GopMupoBaHME (DYHKIMOHANBHOM TPAMOTHOCTH W COLMAJIbHOH  KOMIIETEHIIMH
00yJaroMxcs, CIOCOOHOCTh OOYJAOMINXCSl MCIOIb30BATh OCBOCHHBIC MEXIUCIMIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS U
YHHUBEpCaIbHBIC YIeOHBIC ICHCTBHS B IIO3HABATEIILHON M COIIMATBHON MPAKTHKE.

MeranpeaMeTHbIe Pe3yNbTaThl OCBOSHHS IIPOrPAMMBI CPETHEro 00Iero 00pa30BaHUs JOMKHBI OTPaXKaTh:

OBJaieHUe YHHBEPCATLHBIMH Y4eOHBIMH M03HABATEJIbHBIMH el CTBUIMU:



1) 6a30BbI€ JOrHYECKHE AEHCTBUM:
CaMOCTOSITENIBHO (POPMYITHPOBATH U AKTYaJIM3UPOBATH MPOOJIEMY, pACCMATPUBATh €€ BCECTOPOHHE;
HCIONIb30BaTh NPU OCBOCHHU 3HAHWI MPUEMBI JIOTMYECKOrO MBILNUICHUS (aHaIM3a, CHHTE3a, CPaBHEHWs, KiIacCH(HKaluH,
0000IICHHsT), PACKPBIBATh CMBICI OUOJIIOTMYECKHX TMOHATHI (BBIIEIATh MX XapaKTEpHbIC MPHU3HAKH, YCTAHABJIMBATH CBSI3U C
JIPYTHUMH HOHATHSIMHK);
OIPEIEIIATh LeIH JCATEIbHOCTH, 3a/iaBasi MapaMeTpbl U KPUTEPUU UX JIOCTIIKEHHS, COOTHOCHUTH PE3YNbTAThl JEATEILHOCTH C
[OCTABJICHHBIMH LIEIISIMH;
HCIOJIB30BATh OUOJIOTHYECKHE MTOHATHS ISl OOBSICHEHUS (DaKTOB U SIBJICHUIT )KUBOW IPUPOLIBL;
CTPOUTD JIOTHYECKUE PACCYKICHHS (MHIYKTHBHbIC, JICIYKTUBHbIC, 10 aHAJIOTUH), BBISIBIISATH 3aKOHOMEPHOCTH H [IPOTHBOPEYHs B
paccMaTpHBACMBIX SBICHHSX, (POPMYIHPOBATH BBIBOJIBI M 3aKITIOUCHHS;
NPUMEHSTh CXEMHO-MOJICIBHBIC CPEICTBa JUIS MPEJCTABICHUS CYIIECTBCHHBIX CBs3¢i M OTHOIICHHH B H3y4aeMbIX
OGHOJIOrNYECKHX 00BEKTAX, a TAKKE POTUBOPEUUil pa3HOTO POJIA, BBISBICHHBIX B Pa3IMYHBIX HH(POPMAIIMOHHBIX HCTOYHHKAX;
pa3pabaTbIBaTh IUIaH PELICHHS MPOOIEMBI C YYETOM aHAM3a HMEIOLIMXCSl MATEPHAIbHBIX H HEMATEePHAIIbHBIX PECYPCOB;
BHOCHTh KOPPEKTHBBI B JICATENBHOCTh, OIICHUBATH COOTBETCTBHUE pE3YJbTATOB LEJSIM, OLCHHBATh PHUCKH IOCIEICTBHI
JIeATEBHOCTH;
KOOP/IMHHUPOBATH U BBHIMOIHATH pabOTy B YCIOBHAX PEaNbHOr0, BUPTYAIBHOIO 1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS,
pa3BUBATh KPEATUBHOE MBILIICHHE TIPU PEIICHUH KU3HEHHBIX MPOOIEM.
2) 6a3oBble HCCIEN0BATEIbCKHE AeCTBUA:

BJIaJICTh HABBIKAMH Y4eOHO-HCCIIEIOBATEIBCKOW U MPOCKTHOM EATEIbHOCTH, HABBIKAMH Pa3pelieHus] MpobIieM, CIOCOOHOCTBIO
U TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOHCKY METOJOB PEIICHHS TPAKTHYSCKUX 3a[a4, NPHUMEHEHHIO Pa3IHYHBIX METOI0B
MO3HAHHS;
HCIIONIB30BaTh PA3MYHBIC BHBI JCATEILHOCTH 10 MOJYYCHHIO HOBOI'O 3HAHMS, €r0 HHTEPIPETAlMH, NPeoOpa3’OBaHHI0 U
MPUMEHEHHIO B YUEOHBIX CUTYAIIUsIX, B TOM YHCIIE MIPH CO3aHUH YIeOHBIX U COLUAIBHBIX IPOCKTOB;
(bopMHpPOBaTh HAYYHBIH THIT MBIIIICHHUS, BJIaIeTh HAYYHOW TEPMHHOJIOIHEH, KITFOUEBBIMH TTOHSITHSIMH H METOJAMHU;
CTaBHTh U (OPMYITHPOBATH COOCTBCHHBIC 3a/1aU¥ B 00Pa30BaTEIIbHOM ACSTEIBHOCTH H )KU3HEHHBIX CUTYAIIUSIX;
BBISIBJISITH IPUYHHHO-CIIC/ICTBCHHBIC CBS3U U aKTYalW3HPOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y €€ PelLICHHUs], HAXOAUTh apryMEeHThI
JUTSL JIOKA3aTeNIbCTBA CBOMX YTBEPIK/ICHHIA, 3a/1aBaTh NapaMeTpbl U KPUTEPHHU PEILICHHS;
aHaJIM3UPOBATh MOYUYCHHBIC B XO/IC PEIICHHS 3a1a491 PEe3y/bTaThl, KPUTHYECKH OIICHUBATH HX JIOCTOBEPHOCTH, MPOrHO3HPOBATH
NU3MEHEHHE B HOBBIX YCIIOBHSIX;
JIaBaTh OLCHKY HOBBIM CUTYaLUsIM, OLIEHUBATh IPHOOPETEHHBIN OIIBIT;
OCYILLECTBIIATD LI€ICHANPABICHHBIH IIOUCK TIEPEHOCA CPE/ICTB U CIIOCOOO0B ICHCTBYA B PO(ECCHOHATIBHYIO CPELLy;
yYMETb NEPEHOCHTb 3HAHUS B TI03HABATEIILHYIO M IPAKTHYECKYIO 00JIaCTH JKU3HEACATEIIBHOCTH;
yYMETb UHTEIPUPOBATh 3HAHHS U3 PA3HBIX NPEIMETHBIX 00IacTeH;
BBIJIBUTaTh HOBbIC WIEH, IpEelaraTh OPUTHHAIBHBIC IOJXOIbI M DELICHMS, CTABUTh NPOOJIEMBbI M 3a/ayd, JOMYCKAIOIIHUe
AJIbTCPHATUBHBIC PEILCHHU.

3) padora c unpopmanmeii:
OpPHEHTHUPOBAThCS B PA3IMYHBIX HCTOYHUKAX HH(pOpManuu (TeKCTe y4eOHOro mHocoOHsi, HaydHO-TIOMYJISPHOW JIMTEepaTtype,
OHMOJIOTMUECKUX CJIOBapsiX M CIPAaBOYHMKAX, KOMIIBIOTEPHBIX Oa3ax IaHHbIX, B MHTepHeTe), aHAIM3HpOBaTh HH(OPMALIHIIO
Pa3IMYHbIX BUJIOB U ()OPM NPEJCTABICHHS, KPUTHUECKH OLIEHUBATH €€ JOCTOBEPHOCTh M HEIPOTUBOPEYHUBOCTb;
(G opMyITUpOBaTh 3aMPOCHI M MIPUMEHSTH pa3iIMyHbIe METOBI IIPU MOKMCKE 1 0TOOpe OHoyornueckoi HHGOpPMAIMHU, HEOOXOJUMO
JUIsL BBITIOJIHEHUS Y4eOHbIX 3371a4;
IpHOOPETaTh OIBIT NCHOIb30BAHU HH(OPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOI'HH, COBEPIICHCTBOBATH KYJIBTYPY aKTHBHOI'O
HCHOJIb30BAHUS PA3JIMYHBIX IIOUCKOBBIX CUCTEM;
CaMOCTOSITENIFHO BBIOMPATh ONTUMANBHYIO (HOPMyY HpecTaBIeHHs Orojornueckoi nHpopMaIuu (CXeMsl, rpa UK, JHarpaMMmslL,
TaOJHLIBI, PUCYHKH U IPYroe);
HCIIOJIb30BATh HAYYHBIH SI3bIK B KauecTBE CpelcTBa mpu padore ¢ Ouonoruyueckoil MH(GOpMAIMEH: MPUMEHATh XHUMHYECKHE,
¢usnyeckie ¥ MaTeMaTHYeCKUe 3HAKM M CHUMBOJBL, (QopMyibl, aOOpeBUaTypy, HOMEHKIATYpy, HCIONb30BaTh U
peoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATIISIHOCTH;
BJIa/IeTh HABBIKAMH PACIIO3HABAHUS M 3aILUThl HHGOPMALMK, MHYOPMALMOHHOI 0€30I1aCHOCTH JINYHOCTH.

OBJ1ajleHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€ CTBUAMM:
1) oGuieHue:
OCYLIECTBIIATH KOMMYHHMKAallMd BO BCeX cdepax J>KH3HHM, aKTHMBHO Y4acTBOBATh B JHAJIONe WIM JUCKYCCHH IIO CYIIECTBY
obcyxnaeMoil TeMbl (yMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATH CYXICHHS OTHOCHTENILHO BBINMOJHEHHS Npe/ularaeMoi 3a1ayu,
YYUTBIBAaTh MHTEPECHI U COTJIACOBAHHOCTD MO3UIIMH IPYrUX YH4aCTHHKOB JIHAJIOTa HIIH JIMCKYCCHH);
pacrno3HaBaTh HeBepOaJbHbIE CpeJICTBAa OOLICHMS, NMOHUMATh 3HAYEHHE COLMAJBbHBIX 3HAKOB, MPEANOCBUIOK BO3HMKHOBEHHMS
KOH(JIMKTHBIX CUTYalli, yMETh CMAr4aTh KOH(IMKTHI M BECTU MEPETOBOPHI;
BJIaJIeTh Pa3IMYHBIMH Croco0aMy OOLIEHHMS M B3aMMOJCHCTBMS, IOHMMATh HaMEPeHWs JIPYIHX JIIOACH, NpOSBIATH
YBOKHTEIBHOE OTHOIICHHE K COOECETHUKY ¥ B KOPPEKTHOH (opme hopMyTHpOBaTH CBOM BO3PaXKEHUS;
Pa3BEPHYTO U JIOTHYHO M3JIAaraTh CBOIO TOYKY 3PEHHUS C UCHOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas1 1esiTeJIbHOCTD:
MOHUMATh M HCIIONB30BATh MPEHMYIIECTBA KOMAH/HOH U WHIMBHAYAIbHOI PaOOTHI NPH PEIICHUH OHOOTHYECKON TPOOIEeMBI,
000CHOBBIBAaTh HEOOXOAUMOCT MPUMEHEHHUS TPYIITOBBIX (GOPM B3aUMOZICHCTBUS IIPH PEIICHUH Y4COHOH 3a1auH;



BbIOMpATh TEMAaTHKy M METOABl COBMECTHBIX JEHCTBHH € y4€TOM OOMIMX MHTEPECOB M BO3MOXKHOCTEH KajKIOro 4WieHa
KOJIIIEKTHBA;
MPUHUMATh LIETH COBMECTHOH JEATENbHOCTH, OPIraHU30BBIBATh U KOOPIMHHPOBATh AEHCTBUS 10 €€ NOCTUIKEHHIO: COCTAaBIIATh
IUIaH JeWCTBUI, paclpenessaTh POiIx ¢ y4ETOM MHEHHUH y4aCTHUKOB, 0OCYKIaTh PE3y/IbTaThl COBMECTHOI paboThI;
OLICHMBATb Ka4eCTBO CBOETO BKJIAJIA ¥ KaXOr0 y4aCTHUKA KOMaH/IbI B OOIIHUIA pe3ylpTaT 0 pa3paboTaHHBIM KPUTEPUSIM;
IpeJyIaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJEHU C MO3UIMU HOBU3HBI, ODUI'MHAIBHOCTH, IPAKTHYECKOH 3HAYNMOCTH;
OCYILLIECTBIIATH MO3UTHBHOE CTPATErNUECKOe IOBEICHUE B PA3JIMYHBIX CUTYaLUsIX, HPOSIBIATH TBOPUECTBO U BOOOpaxeHHE, ObITh
HMHULUATHBHBIM.

OBJ1ajleHHe YHUBEPCAIbHBIMH Pery/IsiTUBHBIMHU JeiiCTBHSIMH:
1) camoopranu3anusi:
UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHNS JUIS BBIBICHUS MPOOJIEM U UX PELIEHHS B )KM3HEHHBIX M Y4EOHBIX CUTYaIHsX;
BbIOMpATh HA OCHOBE OMOJIOTMUECKHX 3HAHUM IEIEBbIE U CMBICIOBBIE YCTAHOBKM B CBOMX IEHCTBUAX M IOCTYIIKAax IIO
OTHOIICHUIO K JKMBOI IPUPOJIE, CBOEMY 310POBBIO U 3JI0POBBIO OKPYKAOIIHX;
CaMOCTOSITEJIBHO OCYIIECTBIIATh [T03HABATEIIBHYIO JAESTEbHOCTb, BBISBIIATH IIPOOIEMBI, CTABUTh H ()OPMYITUPOBATH COOCTBEHHBIE
3a71au B 00pa30BaTeNIbHOM AESTEIBHOCTH U )KU3HEHHBIX CUTYaLlUAX;
CaMOCTOSITEJIBHO COCTaBIIATh IUIAH PEIICHUsA NPOOIEeMbI C y4€TOM HMEIOLIMXCA PEeCcypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M
MIPEIIIOYTCHUH;
J1aBaTh OLCHKY HOBBIM CUTYalUsIM;
PAcCLINPATH PAMKH Y4eOHOr0 TIpeMETa Ha OCHOBE JIMYHBIX NPEJIIOYTCHHUH;
JienaTh OCO3HaHHBIH BBIOOD, apryMEHTHPOBATH €TI0, OpaTh OTBETCTBEHHOCTH 3@ PEIICHUE;
OLICHUBATb NPUOOPETEHHBIN OIBIT;
crnoco0cTBOBaTh ()OPMHUPOBAHHUIO U MPOSBIICHHIO MIMPOKOH SPYAUINH B PAa3HBIX OOJNACTSIX 3HAHMIL, TOCTOSIHHO TOBBIIIATH CBOW
00pa3oBaTeNbHbIi U KYJITYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:
JIaBaTh OLICHKY HOBBIM CUTYallsIM, BHOCHUTb KOPPEKTHBBI B JICATEIBHOCTb, OLIEHUBATH COOTBETCTBHE PE3YJIbTATOB LIEJISM;
BJIaJIeTh HABbIKAMHU II03HABATENIBHOM PE(IIEKCHH KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBHH M MBICIMTENBHBIX IPOLECCOB, HUX
PE3yNbTAaTOB U OCHOBaHHUM, HCIIOIb30BaTh PUEMBI peIIEKCHH IJIst OLICHKU CUTYAIUH, BbIOOpa BEPHOTO PEILECHHUS,;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PEILIEHHS 110 X CHIKCHHIO;
MIPUHAMATh MOTHBBI M apTYMEHTBI APYIHX [IPU aHAIN3€ PE3yNbTaTOB JEATEIbHOCTH;

3) npuHsTHE cedsl M IPYTUX:
MPUHUMATh ce0sl, TOHUMAas CBOU HEJIOCTATKH U JIOCTOMHCTBA;
MIPUHAMATH MOTHBBI M pI'yMEHTBI IPYrHX NP aHAIN3E PE3yNbTaTOB AEATENbHOCTH;
MPU3HABaTh CBOE MPABO M IIPABO JIPYTUX Ha OLIMOKY;
Pa3BUBATh CHOCOOHOCTh MOHUMATh MUP C MO3ULUHU JPYrOro YesioBeKa.

HNPEIMETHBIE PE3YJIbTATBI

[penmerHbie pe3ynbrathl ocBoeHus: nporpammbl COO mo Ouonoruu Ha 0a30BOM YPOBHE BKIIIOYAIOT CIEHU(PHYSCKHE UL
y4eOHoro mnpenmera «buonorus» HayyHble 3HAHUS, YMEHMA M CHOCOOBI JIGHCTBHH II0 OCBOGHHIO, MHTEPIPETALUH U
peoOpa3oBaHUIO 3HAHWM, BUABI JEATEIBHOCTH 110 MOJYYSHUIO HOBOI'O 3HAHMA W NMPUMEHEHHIO 3HAHUH B Pa3iIMYHBIX y4eOHBIX
CUTYallUsAX, & TAKXKEe B PEaJbHbIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX ¢ Ouonoruei. B mporpamme mpeameTHble pe3ysbTaTbl
IPeJICTaBIIEHBI 10 I0aM O0y4EHHSL.

[peamerHble pe3ynnbTaThl OCBoeHUs yueOHOro npenmera «buonorus» ¢ 10 kaacce NOMHKHBI OTPaXKaTh:

cOPMUPOBAHHOCTH 3HAHMH O MeCTe M POJM OMOJIOTMM B CHUCTEME HAYYHOTO 3HAHUsS €CTECTBEHHBIX HAyK, B (hOPMHpOBaHHMHU
COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MHPA M HAY4HOT'O MUPOBO33PEHHS, O BKJIAIE POCCUICKHUX U 3apyOe)KHBIX yUEHBIX -
OUOIIOroB B pa3BUTHE OMOIOrUH, PYHKIIMOHAIBHOW IPAMOTHOCTH YEJIOBEKA JUIS PEILCHHS )KU3HEHHBIX 33/1a4;

YMEHHE PACKPbIBATh COIEP)KAHWE OMOJNIOTMYECKMX TEPMHHOB W IOHATHI: JKM3Hb, KJIETKA, OPraHU3M, MeTadonu3M (oOMeH
BEIIECTB M MpPEBpalllEeHUEe JHEPruH), TIoMeocTa3 (caMoperyssius), YpPOBHEBas OpraHU3alUs JKHBBIX  CHCTEM,
CaMOBOCIPOU3BEICHUE (PETIPOAYKIINS), HACIEICTBEHHOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE;

yMEHHE u3JlaraTb OMOJIOrMYecKhe Teopuu (KJIETOYHAs, XPOMOCOMHAs, MYTAllMOHHAs, LEHTPaJbHAs J0rMa MOJIEKYSPHOM
6uonorun), 3akoubl (I. Mennens, T. Moprana, H. 1. BaBunoBa) u ydeHust (0 HEHTpaX MHOTO0Opa3usi M MPOUCKOKICHHS
KynbTypHBIX pacteHuid H. 1. BaBunosa), onpenensaTs TpaHUIlbl UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJIaJICTh METOJJAMH HAY4HOTO MO3HAHMS B OMOJNIOTMH: HaOJIOJIGHHE M ONMCAHHUE JKMBBIX CHCTEM, IPOLIECCOB M SIBICHUH,
OpraHu3alysi M NPOBEICHHE OMOJIOrMYECKOro HKCIHEPUMEHTA, BBIABIKEHHE T'MIOTE3bl, BBISBICHHE 3aBHCHMOCTH MEXIY
UCCIEyeMbIMU BEJIMYMHAMY, OOBSICHEHHE MOMYYEHHBIX PEe3YJIbTaTOB, MCIIONB30BAHHBIX HAYYHBIX MOHATHH, TEOPUH M 3aKOHOB,
YMEHHE JIeaTh BBIBOJIbI HA OCHOBAHHMH NOTYYEHHBIX PE3ylIbTaTOB;

YMEHHUE BBIJEISTH CYIIECTBEHHBIE NPU3HAKUA BHPYCOB, KIETOK MPOKAapHOT U 3YKapHOT, OAHOKIETOYHBIX M MHOTOKJIETOUHBIX
OpraHu3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHA BELIECTB M NMPEBPAILCHHS SHEPTHU B KIETKE, ()OTOCHHTE3a, MIIACTHYECKOTO U
SHEPreTHUECcKOro OOMEHa, XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHUS, PAa3MHOXKEHUS, WHINBHAYAIFHOTO PAa3BUTHS
opranu3ma (OHTOT€HE3);



YMEHHE PUMEHSTH IIOJTy4CHHbBIC 3HAHUS I O0BSICHEHUS OHOJIOMMYECKUX HPOLIECCOB H SBICHHUM, [UISl IPHHATUS NPAKTHYECKUX
peIIeHN B TIOBCEIHEBHOH JKU3HM C LENBbI0 OOecrieueHns] 6e30MacCHOCTH CBOETO 37I0POBBSI M 3[J0POBBSI OKPYKAIOLIHX JIIOAEH,
coOMIONIeHNsT HOPM TPaMOTHOTO TOBEJCHUS B OKPY)KAIOIIEH MPHPOIHOH cpele, MOHHMaHHE HEOOXOIMMOCTH HCIIOIb30BAHHS
JIOCTIDKCHUH COBPEMEHHOM OMOTIOrny 1 OMOTEXHOIOTHH JUIS PAaIllIOHAIBHOT'O IPUPOIOIIOIL30BAHNS;

YMEHHE pelarh 3JIEeMEHTapHbIe T'eHeTHYEeCKHe 3a/adud Ha MOHO- W AWUTHOPHIHOE CKpEIIMBaHME, CIEIUICHHOE HACIeIOBaHME,
COCTABJIATh CXEMbI MOHOTHOPHUTHOTO CKPEIIMBAHHS YIS [IPE/ICKa3aHusl HACIECJOBaHNS IPH3HAKOB Y OPraHH3MOB,

YMEHHE BBITIONHATE JIA0OpaTOpPHBIE M NMpPaKTHYECKHe paboThl, COOMOAaTh MpaBmia NpH paboTe ¢ ydeOHBIM M J1abOpaTOpHEIM
000pyIOBaHHEM;

YMEHHE KPUTHYECKH OIEHMBAaTh W HHTEPIPETHPOBaTH HH(POPMANUIO OHOJIOTHYECKOrO0 COJAEpIKaHMs, BKIIOYAIONLYIO
TICEBIOHAYYHBIE 3HAHMS W3 PA3JIMYHBIX HCTOYHHMKOB (CpEICTBa MaccoBOM HH(oOpMaIy, HaydHO-IIOMYJISIPHBIE MaTephalibl),
STHYECKHE acCHeKThl COBPEMEHHBIX NCCIIE0BAaHHUI B OMOJIOTUH, MEIMIUHE, OMOTEXHOJIOT U,

YMEHHE CO3/[aBaTh COOCTBEHHBIE IIMCHMEHHBIE W YCTHBIE COOOMIEHHs, 0000mIasi OHOIOrHIecKyro HH(OPMAIMIO U3 HECKOIBKIX
HCTOYHUKOB, TPAMOTHO HCIIOIB30BATh MOHATHHHBIN anmapar OuoJIoruy.

[IpenmerHbIe pe3ynbTaThl OCBOeHMS yaeOHOro npenmera «buonorus» 6 11 kaacce NOMKHBI OTPaXKaThb:

c(OpMHPOBAHHOCTh 3HAHWH O MECTe M POJM OMOJIOTMM B CHCTEME HAayJHOrO 3HAHMS €CTECTBEHHBIX HayK, B (popMHpoBaHWN
COBPEMEHHOH eCTeCTBEHHO-HAYIHOH KapTHHBI MAPA M HAYTHOTO MHPOBO33PEHHS, O BKJIAJIE POCCHICKIX U 3apYOEIKHBIX YIEHBIX -
OMOJIOrOB B pa3BUTHE OMONIOrMH, (GYHKIIMOHAIEHOH I'PaMOTHOCTH YeJIOBEKa JUISl pelIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpBIBaTh COflepKaHWe OMOIOTMYECKHX TEPMUHOB ¥ TOHSTHH: BHM, MOMYJSINS, TeHO(OH/, IBONIOIMS, JBIDKYIIHE
cibl (pakTopsl) SBONIONMM, MPUCHOCOOIICHHOCTH OPraHW3MOB, BHI000pa3oBaHHE, DKOJOTMUECKHE (aKTOPBI, IKOCHCTEMA,
TIPOYIIEHTHI, KOHCYMEHTBI, PEIyLEeHTHI, LIeTIN ITUTaHus, SKOJIOTNUecKas MpaMuaa, OroreoneHos, onocdepa;

YMEHHUE W3JIaraTh OMOJOTrMUecKue TeopuH (dBomonroHHas Teopus Y. [lapBUHA, CHHTETHUYECKasl TEOPHs SBOJIIOIMH), 3aKOHBI U
3aKOHOMEpHOCTH (3apogpimeBoro cxonacrsa K. M. bopa, 4epenoBaHus INIaBHBIX HampaBleHWid W myrtedl somouuu A. H.
CeseprioBa, yuenus o 6uocepe B. U. Bepraackoro), onpeaensTs rpaHHIBI HX TPIMEHUMOCTH K J)KUBBIM CHCTEMAM;

YMEHHUE BIIaZeTh METOAMU HAYYHOTO MO3HAHUS B OMOJOTMH: HAOJIIOEHHE U OIMCAHUE YKUBBIX CHCTEM, IIPOIIECCOB W SIBJICHHH,
opraHu3aiysi ¥ TPOBEJCHHUE OHOJOTHYECKOro HKCIEPHMEHTA, BBIIBIDKCHHE THIIOTE3bl, BBISIBICHHE 3aBHCHMOCTH MEXIY
HCCIIeTyeMBIMH BEJIMYNHAMH, OOBSCHEHNE MONYyIEHHBIX PE3yNIbTaTOB, UCIIONB30BAaHHBIX HAYYHBIX MOHATHH, TEOPHH U 3aKOHOB,
YMEHHE JIe1aTh BBIBOJIBI HA OCHOBAHHH TTOJTYYSHHBIX PE3yJIbTaTOB;

YMEHHE BBLACIATH CYIICCTBEHHbIE NPU3HAKH CTPOEHHS OHMOJOTHYECKUX OOBEKTOB: BHIOB, IOMYNSAIHH, HPOAYLEHTOB,
KOHCYMEHTOB, PEIyLECHTOB, OHOre€OLEHO30B M HKOCHCTEM, OCOOCHHOCTH HPOLIECCOB: HACIEACTBEHHOH H3MEHYMBOCTH,
€CTECTBEHHOr0 0TOOpa, BHI000pa30BaHMS, INPUCHOCOOICHHOCTH OPraHM3MOB, JEHCTBHMSA OKOJIOTMYECKMX (akTopoB Ha
OpraHu3Mbl, IEPEHOCA BEINECTB M IIOTOKA SHEPIUM B HKOCHCTEMAaX, AHTPONOICHHBIX HM3MCHEHHH B JKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIECTB U OMOreOXMMHYECKUX LIMKIOB B Ouocgepe;

YMEHHE TIPUMEHSITh [OJy4YCHHbIE 3HAHUSA JUI OOBACHEHHS OMOJIOTMYECKHUX MPOLIECCOB U SIBICHMH, JUT NPUHATHS IPAKTHYECKHX
pelIeHUH B MOBCEAHEBHOW KU3HU C LIENbI0 00ECreueHHss 0e30MacCHOCTH CBOETO 37I0POBbS M 370POBbSI OKPYKAIOLIUX JIIOACH,
COOJIIOZICHHST HOPM T'PaMOTHOTO ITIOBEJICHHSA B OKpY)Karolleil NPUPOIHOH cpele, MOHMMaHHEe HEOOXOAMMOCTH HCIOJIb30BaHUSA
JOCTH)KCHUH COBPEMEHHOW OHOJIOTHH JUIS PAllMOHAIIBHOTO IIPUPOAOIIONIB30BAHMS;

YMEHHE pellaTh IeMEHTapHble OMONIOrMYECKUe 3a/1a4M, COCTaBIIATh CXEMBI IIEPEHOCA BELIECTB M SHEPIHH B SKOCHCTEMaX (Lenu
MTUTaHMN);

YMEHHUE BBITIONIHSTh Ja0OpaTOPHbIE U IpPaKTHUECKUe paboThI, COONIIOATh MpaBWia MpHU padoTe ¢ y4eOHBIM U J1abOpaTOPHBIM
000pyI0BaHUEM;

YMEHHE KPUTHYECKH OLIEHWBATh M HHTEPIPETHPOBATh MH(OpMAILMIO OHOJOTMYECKOro COAEPXKaHMS, BKIIOYAIOIIYO
IICEB/IOHAYYHbIE 3HAHUS M3 PA3IMYHBIX MCTOYHUKOB (CPEICTBa MAaccOBOM MH(OpPMAlMK, Hay4HO-TIOIYJSIPHBIE MaTepHalbl),
paccMaTpuBaTh riI00abHBIE YKOIOTMYECKHE MPOOJIEMbI COBPEMEHHOCTH, ()OPMHPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3HLIHIO;

YMEHHE CO31aBaTh COOCTBEHHBIC MMCbMEHHBIC U YCTHBIE COOOLICHUsI, 00001ast OUOIOruieckyo HHQOPMAIMIO U3 HECKOIBKUX
HCTOYHUKOB, TPAMOTHO MCIIOIb30BATh MOHATUIHBIN anmapaT OUOIOruu.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonnyecrBo yacos
N HaumeHoBanue pa3aeioB u TeM MPOrpaMMbI 71eKTpoNHbIC (ppoBLIC)
n/n pasi porp Bcero Kourpoapuere | - Ipakririeciue o0pa3oBaTesibHbIE PECYPChI
padorsl padorsl
1 Buonorust kak Hayka 2 0 0.5 bubmorexa IJOK https://m.edsoo.ru/7f41c292
2 JKuiBBIC CHCTEMBI U MX OpraHH3aInsl 1 0 bubmoreka IJOK https://m.edsoo.ru/7f41c292
3 XUMHYECKUI COCTAB M CTPOECHHE KIIETKU 8 0 Bbubsmorexa ITOK https://m.edsoo.ru/7f41¢292
4 KusHe nesTeNbHOCTE KIIETKH 6 0 bubmoreka [JOK https://m.edsoo.ru/7f41¢c292
P
5 ASMHOMCHHC 1 HEHMBHYATILHOC PASBHTHE 5 0 1 Bu6mnorexa [{OK https://m.edsoo.ru/7f41c292
OpraHu3MOB
6 HacnecTBeHHOCTh M K3MEHYHBOCTH OPraHH3MOB 15 bub6moreka ITOK https://m.edsoo.ru/7f41¢c292
Cenekist oprann3MoB. OCHOBBI OHOTEXHOJIOT UK bubmoreka IJOK https://m.edsoo.ru/7f41c292
8 Pe3epBHOE BpeMst bubmoreka IJOK https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KJIACC
KosnyecTBo 4acoB
HaumeHoBaHue pa3esioB M TeM JyekTpoHHbIe (HU(pPOBLIE) 00pa3oBaTeIbHbIE
Ne w/m KonTtpoibHble IpakTaueckne
NPOrpaMMbl Bcero pecypcbl
padoTsl padoTsl
1 DBOJIIOLIMOHHAsT OUOJIOTHsI 9 0 1 Bubmuoreka LIOK https://m.edsoo.ru/7f41cc74
B
2 OSHIUKHOBSHHC 1 PABUTHE KUIHH Ha 9 0 0.5 Bubnuoreka [TOK https://m.edsoo.ru/7f41cc74
3emie
OpraHu3Msl B OKpYXKarolas cpejia Bubnuoreka [TOK https://m.edsoo.ru/7f41cc74
Co0011eCTBa U DKOJIOIMYECKIE CUCTEMBI Bubmmoreka LIOK https://m.edsoo.ru/7f41cc74
PesepBHOE BpeMst Bubnuoreka [TOK https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 0 2.5
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O ITPOLINECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* buonorus / [Taceunuk B.B., Kamenckuii A.A., Pyonios A.M. u apyrue /Ilox pen. [laceunnka B.B., AkunonepHoe 00iecTBoO
«3narenscTBo «IIpocBemenne»

* bruonorwus, 10-11 xinaccel/ Aunpeesa H.JI., O6mecTBo ¢ orpanudeHHoi 0TBeTCTBeHHOCThIO « IOl MHEMO3MHA»
IMonomapera 1.H., Kopamiosa O.A., Jlommnunaa T.E.;

oy pen. [Toromapesoii U.H., bronorus (6a3oBsiii ypoens) 10 kmacc

00O Uznarensckuii nenrp "BEHTAHA-I'PAD"

ITonomapesa W.H., Kopuunosa O.A., Jloumnuna T.E.;

oz pex. [Tonomapesoii 11.H., buonorns (6a3oBerii ypoBens)1 1kiace

00O WUznarensckuii nenrp "BEHTAHA-I'PAD"

METOJUYECKHUE MATEPUAJIBI VIS YUYUTEJISA
[Maceunuk B.B., Kamencknit A.A., PyorioB A.M. u ap. /TTox pexn. [Taceunnka B.B.//Bronorus.10-11 xiacc. bazosiii ypoBeHb.

AO “UznarensctBo “IIpocBenienue”

HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

https://m.edsoo.ru






