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Pabouast mporpamma o yue6HoMy npeamety «buosorusy (6a30BbIi ypoBeHb) (peaMeTHas 001acTh «ECTeCTBEHHO-HAYUYHBIE TIPEIMETHI»)
(tajee COOTBETCTBEHHO — MPOrpaMMa 1o OMOJIOTHH, OMOJIOTHS) BKJIIOYAET MOSACHUTEIBHYIO 3aIIMCKY, COIep)KaHUue 00ydeHus, TNIaHUPyEeMbIe
pe3yNbTaThl OCBOCHHUS MTPOTPAMMBI 110 OMOJIOTHH, TEMAaTHUYECKOE TIIaHUPOBAHHUE.

IosicHuTeIbHAS 3aNIUCKA

[Ipu pa3paboTke MporpaMMbl MO OMOJOTUU TEOPETHUUECKYI0 OCHOBY JI ONpEAENCHUsS MOAXO0A0B K (POPMHUPOBAHUIO COAEPKAHHS yueOHOTrO
npenMera «buonorus» cocraBunu: koHmentyaiabHble nonoxkeHus GIOC COO o B3auMOOOYCIOBICHHOCTH LEJCH, CONEpKaHUs, Pe3yIbTaTOB
oOyueHuss U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJOXEHHS 00 OOIIMX LEIsIX U MPUHIUIAX, XapaKTEepU3YIOLIUX COBPEMEHHOE
COCTOSIHME CHUCTEMBI cpeaHero oOmiero obpaszoBanusi B Poccuiickoit @enepanuu, a TakkKe IMOJOKECHHS O crenuduke Ouosoruu, €€ 3HAYCHUH B
MO3HAHUM JKUBOW MPUPOJIBI U 0OECIIEYCHUH CYIIECTBOBAHUS deloBeueckoro obmiectBa. CoriacHO Ha3BaHHBIM IMOJIOKEHHUSIM OIMPEIECTIeHBl OCHOBHBIC
(GyHKINU TPOTPaMMBI IO OHOJIOTHHU U €€ CTPYKTYpa.

[Tporpamma o Guosioruu Ja€T MpeCcTaBIeHHE O LeNsAX, 00 o0uielt cTpareruy 00ydeHus, BOCIUTAHUS U Pa3BUTHs 00yUYaIOIIUXCsl CPEICTBAMU
yuebHoro mpenmera «buonorus», ompenenser o0sA3aTENbHOE MPEAMETHOE COJIEp)KaHHe, €ro CTPYKTYPY, paclpeieiieHHe 1Mo pas3ieiaM U TeMam,
PEKOMEHIYeMYIO0 TOCJIEI0BAaTEIbHOCTh HM3yYeHHUs yueOHOro marepuana ¢ Y4€TOM MEXIPEIAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKHU
00pa3oBaTEeNBHOIO IMpOIlecca, BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamme 1mo OHMONOTMH Tak)Ke YUMTBHIBAIOTCS TpPEOOBaHUS K
TUTAHUPYEMBIM JTMYHOCTHBIM, METAIPEIMETHBIM U MIPEIMETHBIM pe3yibTaTaM oOydeHus: B (HOPMHUPOBAHHHM OCHOBHBIX BHIOB Y4eOHO-TTO3HABATEILHOMN
JeSTeTbHOCTH/y4eOHBIX AEHCTBUI 00yUJaIOMIMXCs [0 OCBOSHUIO COAEPKaHUs OMOJIOTHYECKOT0 00pa30BaHusl.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi YPOBEHb) peain30BaH MPUHIUI MPEEMCTBEHHOCTH B M3y4e€HUU OMOJOruu, O6marogaps
yeMy B HEH NpOCMAaTpHBAETCS HANPABICHHOCTh Ha Pa3BUTHE 3HAHWMU, CBS3aHHBIX C (DOPMHPOBAHHWEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
[IEHHOCTHBIX OPHMEHTAlM{ JIMYHOCTH, SKOJOTMYECKOTO MBIIUIEHHUS, MPEJCTaBICHUH O 3740pOBOM 00pa3e >KU3HM M OEpEeKHbIM OTHOILICHHEM K
OKpy>Karomiel npupoaHon cpene. [Toatomy Hapsay ¢ u3ydeHHEeM O0IIEeOHOIOTHIECKUX TEOPHA, a TaK)Ke 3HAHWH O CTPOCHUU KUBBIX CHCTEM Pa3HOTO
paHra M CyIIHOCTH OCHOBHBIX MTPOTEKAIOIIUX B HUX MPOLECCOB B MPOrpaMMe MO OMOJIOrMH y/AEIeHO BHUMaHHUE UCIOIb30BAHUIO MOJIy4YEHHBIX 3HAHU I
B TIOBCEIHEBHOW J>KM3HU Ui pEIICHUS NPUKIAIHBIX 3a7ad, B TOM 4YHCIE: MPOQWIAKTUKHA HACIIEACTBEHHBIX 3a00JIEBaHWN YeNOBEKa, MEIHKO-
TeHETUYECKOr0 KOHCYJIbTUPOBAHMsI, 00OCHOBAHHUS 3KOJIOIMUYECKH 11€J1IeCO00pa3HOro MOBEACHUS B OKPY>KaIOLIeH MPUPOIHON cpejie, aHaIu3a BN HUS
XO3SICTBEHHON JESITEIbHOCTH YeJIOBEKa Ha COCTOSHHUE TMPHPOTHBIX M HMCKYCCTBEHHBIX OJKOCHUCTEM. YCHIIEHHE BHUMAaHHA K TIPUKIATHON
HanpaBJIeHHOCTH y4yeOHOoro npeamera «buonorus» mpoAMKTOBAaHO HEOOXOAMMOCTBIO OOECIEUeHMs YCIOBUM JJISl PEelIeHUs OJHOM M3 aKTyaJlbHBIX
3a/1a4 MIKOJBHOTO OHMOJOTHYECKOro oOpa3oBaHMs, KOTOpas MpeAarnoyaraetT (HOpMUPOBAHHE Y OOYYAIOMIMXCS CIOCOOHOCTH aIanTUPOBATHCA K
M3MEHEHHSIM JHHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

[Iporpamma 1o GMOJIOTUU SIBISETCS OPUEHTHPOM JJISI COCTABICHHUS pabOYUX MPOTrpaMM, aBTOPbI KOTOPBIX MOTYT HPEJIOKUTh CBOM BapHaHT
MOCJIEIOBATENbHOCTH H3YYEHHUS M CTPYKTYphl Y4eOHOro Marepuaina, CBO€ BHJAEHUE MyTed QopmupoBaHus y oOydarommuxcs 10—11 kmaccos
IPEIMETHBIX 3HAHUH, YMEHUH U CIIOCOOOB y4eOHOH NEATETBHOCTH, a TaKKe METOJIMYECKUX PELICHUH 3a/7a4 BOCIUTAHHUS U Pa3BUTHs CPEACTBAMHU
yuebHoro npeamera «buomorusy.

Buonoruss Ha ypoBHe cpenHero oOmero oOpa3oBaHus 3aHUMaeT BaxkHoe Mecto. OH obOecrieunBaeT (OPMHPOBAHHE Yy OOYYAIOUIMXCS
MPEJCTaBICHUI O HAaydyHOW KapTHHE MHpA, paciIupseT W 0000IIaeT 3HAHWS O JKUBOW MpHPOJe, €€ OTIMYUTEIbHBIX MPHU3HAKAX — YPOBHEBOM



OpraHu3alM U 3BOJIOLMH, CO3JaET YCIOBUS JUIA: MO3HAHUS 3aKOHOB >KMBOH HpUpObI, (POPMUPOBaAHUS (YHKLIMOHAIBHON I'PaMOTHOCTH, HaBBIKOB
3I0POBOTO M 6€3011acCHOTr0 00pasa )KU3HU, IKOJIOTMYECKOTO MBIIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIE U YEIOBEKY.

Bonbiioe 3HaueHue OHONOTHS UMEET TAKXKe A PELIeHUs BOCIUTATENbHBIX M Pa3BUBAIOLIMX 33/Jad CpeIHEro oouiero ooOpa3oBaHus,
colpanu3anuy odydaromuxcs. M3ydenne Ouonorun oOecrmeymBaeT yCIOBHS Ui (OPMHUPOBAHUS HMHTEIICKTYAIbHBIX, KOMMYHHMKAIIMOHHBIX M
MH(GOPMALIMOHHBIX HABBIKOB, 3CTETUUYECKON KYJIbTYpBI, CIOCOOCTBYET MHTErpaliii OMOJOIMUYECKUX 3HAHUW C MPEICTABICHUSAMHU U3 IPYTUX Y4eOHBIX
NPEIMETOB, B YaCTHOCTH, (PM3UKH, XUMUHU U reorpaduu. HazBaHHBIC MOJOXKEHHUS O MpEAHA3HAYEHUH yueOHOTo mpeamera «buomorus» cocTaBHIH
OCHOBY JUJIs OIIPEAETICHUS IOJIX0A0B K OTOOPY U CTPYKTYPUPOBAHUIO €0 COEPKaHUs, IPEICTABIECHHOIO B IPOrpaMMe 110 OUOJIOTHH.

Ot16op conepxxanust yueOHoOro mpenmera «buosorus» Ha 06a30BOM ypPOBHE OCYLIECTBIEH C MO3MLUH KyIbTypOocOOOpa3sHOro IMoJaXoja, B
COOTBETCTBUM C KOTOPHIM OOy4aroUIMecs JOJKHBI OCBOMTH 3HAHUS M YMEHUs, 3HauuMble s (opMUpOBaHUS OOIIEH KyJIbTYpbl, ONpEAesIone
MOBEJICHHUE YEJIOBEKa B OKPY’KAIOLICH MPUPOAHOI cpezie, BOCTpeOOBaHHBIC B MMOBCETHEBHOM KU3HHU U MPAKTHUECKON aesaTenbHOoCcTH. Oco0oe MecTo B
3TOM CHUCTEME 3HAaHUN 3aHUMAIOT 3JIEMEHTBHl COAEp)KaHUs, KOTOpbIE CIy>KaT OCHOBOM [uid (OPMHUPOBAHUS IPEJICTABIECHUH O COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHE MHUPA U IIEHHOCTHBIX OPHEHTAIMUAX JIMYHOCTH, CIOCOOCTBYIONINX TYMaHU3alUU OMOJIOTHYECKOro 00pa3oBaHusl.

CrpyKTypHpOBaHHE COJEpKaHUs yueOHOro MarepHajia B IporpaMMe o OMOJOrHH OCYIIECTBICHO C Y4ETOM NMPUOPUTETHOIO 3HAYCHU s 3HAHUH
00 OTJIMYUTEIILHBIX OCOOCHHOCTSX KMBOHW MPHUPOJBI, O €€ YPOBHEBOH OpPraHM3alMU U SBONIONMH. B COOTBETCTBHH C 3THM B CTPYKType y4eOHOTO
npeamera «buonorus» BbIIENEHBl CIEAYIOUIME cojaep)KaTelabHble JUHUM: «buonmorus kak Hayka. MeToapl HaydHOro mnosHaHus», «Kierka kak
Oouosornyeckass cucremayn, «OpraHusM Kak Ouojormueckas cucremay, «CHcremMa W MHOrooOpasue OpPraHHYecKOr0 MHpPa», «IBONIONUS KUBOK
HIPUPOJBI», «IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

[lenp wu3yuyenust yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJaJ€HHE OOY4YaIOIIMMHUCA 3HAHUAMU O CTPYKTYpHO-
(YHKIMOHATIBHOM OpraHU3allMy JKMBBIX CHUCTEM pPA3HOrO paHra M MpUOOpEeTeHHEe YMEHMH HCIOJIb30BaTh 3TH 3HAHUS JJII TPAMOTHBIX JEWCTBUIl B
OTHOIIEHUU O0BEKTOB >KMBON IPUPOJIBI U PELLICHUS PAa3INYHBIX )KU3HEHHBIX TPOOJIEM.

JocTikenue 1enu u3ydeHus yueonoro npenmMeta «buosorus» Ha 6a30BoM ypoBHE 00eCIIeUnBaeTCs PELICHUEM CIIEAYIOIINX 3a/1a4:

OCBOEHHE OOYyYaIOUIUMUCS CHCTEMbl 3HaHUM O OWOJIOTMUYECKHUX TEOpUSX, YUYEHMSIX, 3aKOHaX, 3aKOHOMEPHOCTSX, THIIOTe3aX, IpaBHJIax,
CIy’KalllUX OCHOBOM sl (OPMHUPOBAHUS IPEJICTABICHUH O €CTECTBEHHO-HAy4YHOH KapTHHE MHpa, O METOAAaX HAy4YHOTO IO3HaHUS, CTPOEHUH,
MHOT000pa3suu U OCOOEHHOCTSIX >KHUBBIX CHUCTEM pPa3HOTO YpPOBHS OpraHU3alli{, BBIJAIOIIMXCS OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAaHUSAX B
OnoJIoruu;

dbopMupoBaHUe y 00y4arolMxcsl MO3HABATEIbHBIX, UHTEIUIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEW B IMpOLIECCe aHalIM3a JAaHHBIX O MyTSIX
pa3BUTHA B OMOJOTUN HAYYHBIX B3TJISI0B, U U MOIXO00B K U3YUYEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHUE Yy OOYyYaromuxcs oOmel KyabTypbl, (DPYHKIMOHAJIBHOW TI'PaMOTHOCTH, pa3BUTHE YMEHHUH OOBACHATH M OLICHHWBAThH SIBJICHUS
OKpY>KaIoIllero MUpa >KMBOM MPUPO/Ibl HA OCHOBAaHUH 3HAHUM U OTbITA, MTOJIYYEHHBIX IPU U3YYEHUH OMOJIOTHY;

dopmupoBaHHEe Yy 00ydYalOUMXCS YMEHMH WIIIOCTPHUPOBATH 3HAUYE€HUE OHMOJIOTMYECKMX 3HAHUN B MPAKTUYECKOW NEATENbHOCTH 4YelloBeKa,
Pa3BUTHUH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTU;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH IIO3HAHMS YEJIOBEKOM JKHUBOM MPHUPOJbI, HEOOXOJUMOCTH OEpeKHOTO OTHOIIEHUS K HEH,
COOJTIOIGHUSI STUYECKUX HOPM MPU IPOBEACHUH OMOJIOTUYECKUX UCCIIEeI0OBaHUIA;



OCO3HaHME LIEHHOCTUM OMOJOrMYECKUX 3HAHMH JUId TIOBBIIIEHHS YPOBHA 9SKOJOIMUYECKOW KyJIbTYphbl, A (POPMUPOBAHMS HAy4HOTO
MHUPOBO33PEHUS;

IPUMEHEHHE MPUOOPETEHHBIX 3HAHUH U YMEHUH B MOBCEIHEBHOW MU3HH JJIsl OLIEHKU IOCIEICTBUM CBOEH AEATENbHOCTH IO OTHOLIEHUIO K
OKpY>Kalolel cpesie, COOCTBEHHOMY 3/I0pOBBIO, 000CHOBAHUE U COOIIIOJICHHE MEP MPOPHUIAKTUKY 3200JIeBaHUIA.

B cucreme cpeanero oOuiero oOpasoBanusi «buonorus», nzydaemas Ha 0a30BOM YpOBHE, SIBJISETCS O0s3aTENbHBIM YYEOHBIM IPEIMETOM,
BXO/ISIIIIUM B COCTaB MPEAMETHOM 001acTH «ECTECTBEHHO-HAYYHBIE TIPEAMETHD».

OO0miee 4nco 4acoB, PEKOMEHOBAaHHBIX IS M3ydeHusi Ouosnorun — 68 yacos: B 10 kimacce — 34 yacoB (1 yac B Hepemo), B 11 kmacce — 34
qacoB (1 gac B Hezento).

Conep:xanue 00y4yeHHust

10 kiacc

Tema 1. buonorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTMH C OOINECTBEHHBIMH, TEXHHMYECKHMMH M JAPYIMMH €CTECTBEHHBIMH HayKamH, (Quiocouen, STHKOH,
3CTETUKOM U npaBoM. Posb Guosoruu B GopMUPOBAHUN COBPEMEHHON Hay4HOM KapTHHbI Mupa. CucreMa OMOJIOTHYECKUX HayK.

MeTto/1bl TO3HAHUS KUBOW MPUPOABI (HaONIOAEHNE, SKCIIEPUMEHT, ONIMCAaHUE, U3MEPEHUE, KiIacCU(PUKaAIUsA, MOJECINPOBAHNUE, CTATUCTUYECKAs
00paboTKa TaHHBIX ).

JemoHcTpanuu:

[Toptpetsr: Y. lapeun, I'. Mennens, H.K. Konbuos, /Ix. Yorcon u ®@. Kpuk.

Tabmuipl U cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBIY.

JlaGopaTopHble U MpaKTUYECKHe pabOThI:

[TpakTrueckast padota Ne 1. «Vcnonbp3oBaHUE pa3IUUHBIX METOIOB IPU U3YUYEHUU OMOJIOTHYECKUX O0BEKTOB.

Tema 2. J)KuBble CCTEMBI M X OPTaHU3ALIMSL.

JKuBble cucteMbl (OMOCUCTEMBI) KaK MpeaMeT U3ydeHus 6uoaoruu. OTianune )KUBbIX CUCTEM OT HEOPraHUYECKOM MPUPO/IBL.

CpoiicTBa O6MOcHCTEM M HX pa3HooOpasue. YpPOBHU OpraHM3allud OMOCHCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIM, TKAaHEBBIH, OpraHU3MEHHBIH,
MOMYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOreo1eHOTHUECKH ), OroChepHBbIit.

JemMoHncTpanuu:

Tabmuie! u cxeMbl: «OCHOBHBIE TPU3HAKYU )KU3HUY, «Y POBHU OpraHU3alUH KUBON IPUPOIBD.

O6opynoBanue: mojaens Mosnekysl JTHK.

Tema 3. X¥UMHUECKUN COCTAB U CTPOEHUE KIIETKH.

XUMHUYECKUH COCTaB KJIETKU. XUMHUYECKHE JIEMEHThI: MaKpO3JIEMEHThI, MUKPO3JIeMeHThl. Bojia 1 MUHepalibHbIE BELeCTBa.

@OyHKIMY BOJBI 1 MUHEPAJIbHBIX BEIeCTB B KieTke. [lognepikanne ocMoTHueckoro 6anaHca.

benku. CoctaB u cTpoeHue 0enkoB. AMHUHOKHMCIOTHI — MOHOMEpHI OenkoB. HezameHMMble U 3aMEHUMbIE aMHUHOKHCIOTHI. AMHUHOKHCIIOTHBIH
COCTaB. YPOBHU CTPYKTYphl OETKOBOW MOJIEKYJIbl (IIEpBUYHAs, BTOPUYHAS, TPETUUHAS M YETBEPTHUHAS CTPYKTypa). XUMHUECKUE CBOIMCTBA OEJIKOB.
buonoruueckue GyHKIMu 6EIKOB.



®epMeHThI — Onosiornyeckue karanusaTopsl. CTpoeHue ¢pepMeHTa: akTUBHBIHN LIEHTp, cyOcTpaTHas crenupuyHocTs. KopepmenTsl. ButamMuHsl.
OTinuust GepMEHTOB OT HEOPTAHUYECKUX KATaTU3aTOPOB.

VYrneBoabl: MOHOcaxapubl (TJIIOKo3a, prubo3a U J1e30Kkcupud03a), Aucaxapusl (caxaposa, J1akTo3a) U Mojucaxapubl (Kpaxmal, TTMKOTeH,
LeJITI0103a). bruonornueckue pyHKIUHN yIiIeBOAOB.

Jlunuaer: Tpurnuuepuabl, hochoaunuabl, crepoussl. I'uapodunbHo-rupododHbie cBoiicTBa. buonornyeckue ¢hynkiuu aunuaoB. CpaBHEeHUE
YTIIEBOJIOB, OCTTKOB U JIMTTUOB KaK UCTOYHUKOB SHEPTUU.

Hyxneunossie kucnotel: JJHK u PHK. Hykneorunbr — MoHOMEpBI HyKIeMHOBBIX KuciaoT. Ctpoenue u Gpynkiuu JIHK. Ctpoenne n ¢hyHKIMHA
PHK. Bunet PHK. AT®: ctpoenue u pyHKIHM.

[{utonoruss — Hayka o kjerke. Kierounas teopus — mpumep B3auMOAEWcTBUS el U (AKTOB B HAYYHOM MO3HAHUU. METOIbl M3y4YEHUS
KJIETKH.

Knertka kak nenoctHas >xuBas cucrema. OOIIMe NMpPU3HAKH KJIETOK: 3aMKHYyTas HapykHas meMmOpana, mosekyinbl JIHK kak reHermueckuii
anmnapart, cucreMa CUHTe3a Oeka.

Tumnel KIETOK: dyKapuOTHUYecKas U MpokapuoTuueckas. OCOOEHHOCTH CTPOEHUS MPOKApHOTHUYECKOW KieTKu. KierouHas cteHka OakTepuid.
Crpoenue 3ykapuoTu4ecKoi kieTku. OCHOBHBIC OTJIMYUS PACTUTEIIBLHON, ’KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TTMKOKaIUKC, ux ¢yHkiuu. [Inazmatndeckas MmemOpaHa, e€ cBoicTBa U (DYHKIUU.
[uromnasma u e€ opranouasl. OgHoMeMOpanHbie opranouabl kietku: DIIC, anmapar [N'ombmku, mu3ocombl. [1oryaBTOHOMHBIE OpTraHOUIBI KIICTKH:
MUTOXOHJIPHH, MIacTuibl. [Iporucxoxkaenne MUTOXOHIPUM U mactul. Buasl miactun. HemeMOpaHHble OpraHoOuAbI KIETKH: puOOCOMBI, KIETOUHBIH
LEHTP, [ICHTPUOIH, PECHUYKH, KI'YTUKH. DYyHKIIMN OpraHou10B KJIeTKH. Britouenus.

SAnpo — perynasTopHbIi eHTp KIeTKku. CTpoeHue sijipa: siaepHas 0001049Ka, Kapruoraa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcOpT BEIIECTB B KIIETKE.

JemMoHncTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. llIneiinen, P. Bupxos, . Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxmmn, K.M. bap.

Huarpammsl: «Pacripeaenenre XuMUUECKUX 3JIEMEHTOB B HEXKUBOM Npupoae», «PacnpeneneHne XMMHUYECKUX 3JIEMEHTOB B JKUBOW MTPUPOJE».

Tabmuubl u cxemsl: «llepuonuueckas TabiMIla XUMHYECKUX 3JIEMEHTOB», «CTpOEHHME MOJIEKYJbl BOABD», «buocuHTe3 Oenka», «CTpoeHue
Mouekynbl Oenkay, «Ctpoenue pepmenta», «Hyknennobsie kucnotel. JTHK», «Ctpoenne monekynsl AT®», «CTpoeHue 3yKapruOTHIECKONU KIETKU,
«CTpoeHue >KMBOTHOM KJIETKH», «CTpoeHHEe pacTUTENbHON KIeTKH», «CTpoeHHne NPOKAPUOTHYECKON KiIeTKu», «CTpoeHue sapa KIETKUY,
«YTIeBOIB», «JIHIHIED».

OO6opynoBaH#e: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHHWE Ui TPOBEICHHUS HAONIOJACHUN, HM3MEPEHUH, SKCIEPUMEHTOB, MHKPOIpEmapaThl
PaCTUTENBHBIX, )KUBOTHBIX M OAKTEPHAIbHBIX KJIETOK.

JlabopaTopHble U MPaKTUIECKHE PAOOTHI:

JlaGopaTtopnast pabota Ne 1. «3ydeHune KaTramuTHIECKON aKTUBHOCTH (PEPMEHTOB (Ha TPUMEPE aMIJIa3hbl UJTH KaTajasbl).

JlaboparopHas pabota Ne 2. «/3yueHue CTpOeHHsI KIETOK PACTeHUM, )KUBOTHBIX U OaKTepHil TI0JI MUKPOCKOIIOM Ha TOTOBBIX MHKpPOIpenapaTax
Y UX ONHICAHUEY.



Tema 4. XKusHeneaTeabHOCTh KIETKU.

OOMeH BemecTB, MM METa00IM3M. ACCUMMIIAINS (TUTACTHYECKU OOMEH) U IUCCUMIIISAIUS (SHEpreTHYecKuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO
nporecca Mmerabonu3ma. Poiib 3aKOHOB COXpaHEHUs BEILECTB U SHEPT MU B IOHUMAHUU METab0IM3Ma.

Tumbr oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbIA. Poib pepMeHTOB B 00MEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIIETKE.

®dorocunTe3. CBeroBas U TeMHOBas (azbl GporocuHTe3a. Peakiun gorocuntesa. DpdekTuBHOCTh (poTOCHHTE3a. 3HAUeHUE (OTOCHHTE3a IS
KHU3HH Ha 3emuie. Brimsinue ycnoBuii cpepl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCUHTE3UpYIole OakTepuu. 3HaYeHUE XEMOCHHTE3a JUIsl dKU3HU Ha 3eMIle.

OHepreTuyecknii oOMeH B KieTKe. PaciiensieHue BemeCcTB, BBIIEICHHWE U aKKyMYJIMPOBAHUE DHEPTrUU B KJIETKE. DTambl SHEPreTUYECKOTO
obmena. ['nukomus. bpoxenue u ero Buabl. KuciopogHoe oxkucieHwe, WIM KiIeTo4Hoe JbixaHue. OkuciaurenbHoe (ochopuiarpoBaHue.
D PeKTUBHOCTD IHEPTETHUECKOTO OOMEHA.

Peakiun matpuunoro cunresa. ['eneruueckas unpopmanust u JIHK. Peanuzanus renerndeckoit mHpopmanuu B kierke. ['eneTnueckuit ko u
ero coiictBa. Tpanckpunuus — Matpuunblii cunTe3 PHK. Tpancusus — 6uocunTe3 6enka. Jransl Tpancasuuu. KogupoBanue amMmuHokucnor. Poib
prubocoM B OMOCHHTE3E OeKa.

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mcropusi otkpeitTus BupycoB (.M. MBanoBckuii). OCOOEHHOCTH CTPOEHUS W KU3HEHHBIA ITHKII
BUpycoB. bakrtepuodaru. bonesHu pacTeHMii, *KUBOTHBIX M 4YellOBEKa, BbI3bIBaeéMble BUpycamH. Bupyc ummyHozeduuurta venoreka (BUY) —
Bo30ymutenb CIIM/]a. OOpaTHas TpaHCKPUIIIHS, peBepTa3a u nHTerpasa. [IpodunakTiuka pacpoCcTpaHeHHUs BUPYCHBIX 3a00JIeBaHU.

JlemoHcTpauu:

IToptpetsr: H.K. Konsnos, J[.1. UBanosckuii, K.A. Tumupsizes.

Tabmuupl u cxembl: «Tumbel nuTanus», «Metabonuzmy», «MUTOXOHIpPUA», «DHEPreTHUecKuil oOMeH», «XioporacTy, «DOToCHHTE3Y,
«Ctpoenne JITHK», «Ctpoenne u pyHkunonupoBanue rea», «Cunres Oenka», «l'eHernueckuil kon», «Bupyce», «bakrepuodarn», «CtpoeHue u
*u3HeHHbIH 1ukn Bupyca CIIMa, 6akrepuodaray, «Pemmukanms JTHK».

Ob6opynoBanue: monenu-anmuvkanuu «Yasoenne IHK u tpanckpunims», «buocunres Oenka», «CTpoeHUE KIETKH», MOJENb CTPYKTYpPBI
JHK.

Tema 5. PasMHOXKEHHE M MTHAMBUIYaJIbHOE Pa3BUTHE OPTaHU3MOB.

Knerounslii nuKi, WM XKU3HEHHbIM LuKa kineTku. MHTepdaza u mutos. Ilponeccel, nporekaromue B uHTEepdasze. Perumkanus — peakuus
matpuyHoro cunteza JIHK. Crpoenune xpomocom. XpoMOCOMHBIM HabOp — KapuOTUN. JIUIUIOMAHBIA M TalJIOWIHBIH XPOMOCOMHBIE HAOOPHI.
Xpomatuasl. LluTtonoruueckre 0CHOBbI pa3MHOKEHUSI U MHAMBUAYAJIbHOTO Pa3BUTHS OPraHU3MOB.

Jenenune knetku — Muto3. Craaun muto3sa. I[Iporeccsl, poucxoasaiue Ha pa3HbIX CTaAUsIX MUTO3a. bHOIOrn4eckuii CMbICI MUTO3a.

[Tporpammupyemasi ruesb KIETKH — alonTo3.

@opMbl pasMHOXKEHHsT OpPraHM3MOB: Oecrojioe M TOoJ0Boe. Buapl Oecronoro pa3MHOXKEHHS: JelieHHe HaJBOe, MOYKOBAaHHUE OJHO U
MHOTOKJIETOYHBIX, CIOPOOOpa30BaHNe, BEreTaTUBHOE pa3MHOKeHHe. VICKyCCTBEHHOE KJIOHUPOBaHHE OPraHU3MOB, €0 3HAUEHUE JIJIS CENIEKIINU.

[TonoBoe pa3MHOMXKEHHE, €r0 OTIMYUS OT OECIoI0ro.



Meiio3. Ctaguu menosa. [Iponecchl, npoucxoasanme Ha craausax Mmeiosza. [loBenenue xpomocom B merose. Kpoccunrosep. buosornyeckuii
CMBICJI M 3HAUEHUE MEH03a.

["amerorenes — mpoiecc 00pa3oBaHus MOJOBBIX KJIETOK Y KMBOTHBIX. [l0sIOBBIE jkese3bl: CeMEHHUKU U AuyHUKU. OOpa3oBaHuE U pa3BUTHE
MOJIOBBIX KJIETOK — rameT (CIepMaro30u, SIMIEKIeTKa) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHHS SHUIEKIETOK W CHEPMaTO30HUIOB.
OmnonorBopenue. [lapreHorenes.

WNunuBuayansHoe pa3BUTHE (OHTOreHE3). DMOpHOHAIBLHOE pa3BHTHE (IMOpHOreHe3). DTanbl SMOPHOHAIBHOTO PAa3BUTHA Y MO3BOHOYHBIX
KUBOTHBIX: JIpOOJIeHHe, racTpyisauus, opraHorere3. IloctaomOpuoHanbHOE pa3BUTHE. THUIBI MOCTIMOPHOHANBHOIO PA3BUTHA: MPSIMOE, HEMpPSAMOE
(mmuuHOYHOE). BiiusiHue cpepl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIuU PA3BUTHSL.

JemoHncTpanuu:

Tabmuelr u cxembl: «DOpMBI pa3MHOKEHHSI OpPraHU3MOB», «JIBOMHOE OIUIOJOTBOPEHHE Yy I[BETKOBBIX pacTeHui», «BereraTuBHOe
pa3MHOXKEHHE pacTeHu», «JleneHue kieTku OakTepuiiy, «CTpOCHHE MOJOBBIX KIETOK», «CTpoeHUEe XpOMOCOMBI», «KiIeTouHbIN UK, «Permmukanus
JTHK», «Murto3», «Meito3», «lIpsmoe u HenpsaMoe pa3BuTue», «l'aMeTorenes y MIEKONUTAOLINX U YeI0BeKa», «OCHOBHbBIE CTAIUU OHTOTEHE3a.

OOGopynoBaHue: MHUKPOCKOI, MUKporpenaparsl «CriepMaTo30uabl MIICKOIHUTAIOMIETO», «SMIeKIeTka MieKkonuramneroy, «Kapuokunes B
KJIETKaxX KOpeIIKa JIyKay, MarHUTHas MoJieb-anmiukanus «/lenenne knetku», moaens JTHK, Moaens meTadaznoii XpoMOCOMBI.

JlaGopaTopHblie U IPaKTUYECKHE PabOTHI:

Jlaboparopnas padota Ne 3. «HaGnrogeHrne MuTo3a B KJIeTKaX KOHYHMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTax».

JlaGopaTtopHnast padota Ne 4. «3ydeHue cTpoeHuUs MOJOBBIX KIETOK HAa TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacneacTBeHHOCTh M N3BMEHUHUBOCTh OPTaHU3MOB.

[Ipeamer u 3agauu renetuxu. Mictopust pa3Butusi TeHETUKU. POJIb IUTONOTHN M SMOPHOJIOTHH B CTAHOBJIEHWU T'€HETUKH. BKI1al poCCUICKHX U
3apyOeKHBIX YUEHBIX B pa3BUTHE T€HETUKH. MeTObl TeHETUKH (THOPUI0IOTHUECKUN, IIUTOTC€HETUIECKII, MONIEKYISIpHO-TeHeTH4eckuii). OCHOBHBIE
TeHETUYECKHE TOHATHUS. [ eHeThuuecKasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpeIUBaHui.

3aKOHOMEPHOCTH HACJIeIOBaHUs MPU3HAKOB, ycTaHOBJIeHHbIE . MenneneM. MoHOrHOpUIHOE CKpelIBaHue. 3aKOH eINHO-00pasusi THOPHIOB
nepBoro nokoseHus. [IpaBmio qoMuHUpPOBaHMS. 3aKOH paclleIyieHUs MPU3HAKOB. [ umore3a unctoTsl rameT. [1oJHOE 1 HETIOJTHOE IOMUHUPOBAHUE.

JurubpunHoe ckpemuBaHHe. 3aKOH HE3aBUCHMOTO HACJeNOBaHUS MPU3HAKOB. LluToreHeTHueckne OCHOBBI AUTUOPUIHOTO CKPEIIMBaHUS.
AHanu3upytolee ckpeniuBanue. Vcrnonp30Banne aHaTu3upyIONIEro CKPeIMBaHus I ONPEIeTICHUsI TEHOTUIIA OCOOH.

CueruieHHOe HacienoBanue mpu3HakoB. Pabora T. Moprana mo cremjeHHOMY HacleIOBaHWIO TeHOB. HapymieHuwe cliersieHus TeHOB B
pe3yabTaTe KPOCCUHTOBEpa.

XpoMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHETHYEeCKHEe KapThI.

['enetuka mosia. XpoMOCOMHOE ompeneseHrue mojia. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble U TeTepOraMeTHbIE OPraHU3MBI.
HacnenoBanue npu3HakoB, CIETIIIEHHBIX C TTOJIOM.



W3meHunBOCTh. Buapl HM3MEHYMBOCTH: HEHACIEACTBEHHAss W HacleACTBEHHas. Ponb cpeapl B HEHACIEICTBEHHOW HM3MEHYMBOCTH.
XapakTepucTuka MOAM(PHUKAIIMOHHON M3MEHYMBOCTU. BapualoHHBIN psia W BapualroHHas kpuBas. Hopma peakiuu npusnaka. KonmuecTBeHHbIE U
KaueCTBEHHbIC IPU3HAKU U UX HOpMa peakuuu. CBoNCTBAa MOAU(PUKAIIMOHHON N3MEHUYUBOCTH.

HacnencrBenHasi, wWiM TeHOTHNHMYECKas, HW3MEHUYMBOCTh. KomOWHATHBHAas HM3MEHYMBOCTh. Mei03 © TOJOBOM mporecc — OCHOBa
KOMOMHATUBHON M3MEHYMBOCTU. MyTallMOHHAs W3MEHYUBOCTh. Kiaccudukaius MyTaluuid: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. HacToTa M MpUYUHbI
MyTanuii. MyrareHHsie pakTopbl. 3aKOH TOMOJIOTMYECKUX PSIOB B HacleACTBeHHON n3menunBoctd H.W. BaBuoga.

BHesinepHas HacneqCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uyenoseka. Kapuorun udenoBeka. OCHOBHBIE METO/Ibl '€HETUKH YEJIOBEKA: T'€HEAJIOIMUYECKUH, OJM3HELOBBIN, LIUTOIE€HETUYECKUH,
OMOXMMHYECKUN, MOJICKYIISIpHO-TeHeTH4eckuii. CoBpeMeHHOe OIpe/iesicHHe TeHOTUNA: OJTHOTEHOMHOE CEKBEHUPOBAaHKE, T€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomonisio [1[P-ananu3a. HacinencrBennsie 3a001eBanus 4el0BeKa: reHHbIE 00JIe3HU, 00JIE3HU C HACJIEICTBEHHOM MPEAPaCONOKEHHOCTHIO,
XxpoMocoMmHble Oosie3Hn. ComaTuyeckue M reHepaTtuBHble MyTauud. CTBOJOBBIE KIETKH. [IpuHIUIBI 370pOBOro 00pa3a >KU3HHM, AMATHOCTUKH,
npodWIAKTUKA W JICYCHUS TEHETHYeCKuX Ooyie3Hedl. MenuKo-rTeHeTHYeCKoe KOHCYJIbTUPOBaHHE. 3HAYCHHE MEIUIIMHCKON TEeHETHKH B
MPEIOTBPALCHIH U JICYCHUU TeHeTHYECKUX 3a00JIeBaHU YEeTTOBEKa.

JemoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. YUerBepukon, H.B. Tumodeen-Pecorckuii, H.W. BaBuios.

Tabmuubl 1 cxembl: «MOHOTHOPHIIHOE CKpEIIMBAHUE M €r0 IIMTOTeHETHYEeCKas OCHOBa», «3aKOH pACHICIUICHUS W €r0 LUTOTeHETHYecKas
OCHOBa», «3aKOH YHUCTOTHI TameT», «/lurubpuanoe ckpemuBanuey, «lluronornueckue OCHOBBI JTUTHOPHAHOTO CKpeLIUMBaHUA», «Meio3y,
«B3anmosielicTBiE ayUICNIbHBIX TEHOB», «[ €HEeTHYEeCKHMe KapThl pACTEHUM, >KUBOTHBIX M ueloBeKa», «['eHeTwka moyiay, «3aKOHOMEPHOCTH
HACJIEIOBaHMs, CLEIJICHHOTO ¢ Tojiom», «KapuoTumbl denoBeka M >KUBOTHBIX», «Buabl m3MeHYHBOCTHY», «MoaudukalnoHHas HU3MEHYUBOCTHY,
«HacnenoBanue pesyc-pakropa», «'eHeTuka rpynn KpoBu», «MyTalliOHHas K3MEHYHBOCTDY.

Ob6opynoBanue: Mojenu-anminkau «MoHoruOpugHoe ckpermmBanue», «HemonHoe noMuHupoBaHue», «/lurnbpuaHoe CcKpelnBaHUe»,
«Ilepekpéct xpomMocom», MUKPOCKON M MHKporpenapar «/po3oduna» (Hopma, myranuu (Qopmbl KpbUIbEB U OKpacku Tena), repbapuil «I'opox
IIOCEBHOMN.

JlaGopaTopHbIe ¥ IPaKTUYECKHE PabOTHI:

JlaGopatopHass pabota Ne5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPHIHOTO M JUTHOPUAHOTO CKpEIIMBAaHUS y Jpo30(uiabl Ha TOTOBBIX
MUKpOTMpenaparax.

JlabopaTtopHnas pabota Ne 6. «3ydenne MmomupuKamOHHON N3MEHUYNBOCTH, TTOCTPOEHNE BAPUAITMOHHOTO PsiJia ¥ BApUAITMOHHON KPUBOW».

JlaGopatopHas pabota Ne 7. «AHanu3 MyTanuii y Apo30(duisl Ha TOTOBBIX MUKpOIpenapaTax.

[TpakTrueckas padota Ne 2. «CocTaBieHue 1 aHalIu3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cenexkuus opranuzMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekmusi Kak Hayka W TIpollecC. 3apoKIeHUE CeleKnuu u jaomectukarnus. Yuenwe H.M. BaBunoBa o meHTpax NpOUCXOXKIEHUS U
MHOT000pa3usi KyJIbTYPHBIX pacTeHui. LleHTpbl MPOMCXOKACHUS JOMAITHUX )KUBOTHBIX. COPT, HOPO/Ia, IITaMM.



CoBpeMeHHbIE METOJbl CEIeKIMHU. MaccoBbIi M HMHIMBUAYAJIbHBIA OTOOpPHI B CEIEKIMM PACTeHMH M KHUBOTHBIX. OLlEHKa 3KcTepbepa.
bnuskoponcTBeHHOE ckpeniuBaHue — UHOpUaMHT. Yncras auHus. CKpelyBaHue 4YUCThIX JuHUM. ['eTepo3uc, wim rudpuanas cuia. HeponctBenHoe
CKpeuuBaHue — ayTropuauHr. OtnanéHHas ruOpuanzanus u e€ ycrnexu. VIcKyccTBEHHBIH MyTareHe3 M IOJy4deHUe MOIMIIONAOB. JlocTmxeHus
CEJIEKLIMM PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacib HPOM3BOJACTBA. I'eHHas MHXKeHepus. OTanbl co3gaHus pekomOuHaHTHOM JIHK M TpaHCreHHBIX OpraHu3MOB.
Kierounas wuHxkeHepus. Kilerounble KynapTypbl. MUKpPOKIOHQIBHOE pa3MHOXKEHHE pacTeHHd. KioHMpoBaHuME  BBICOKOIPOAYKTHBHBIX
CeJIbCKOXO035IICTBEHHBIX OPraHU3MOB. DKOJOTHUECKUe U aThYeckue mpoodaemsl. MO — reneTndyecku MOIU(PUIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toprpetsr: H.W. BaBunos, 1.B. Muuypum, I'./[. Kapneuenko, M.®. 1BaHos.

Tabmuubl 1 cxembl: kapTa «LIeHTpBI MPOUCXOXKICHUS U MHOTOO0pa3usi KyJIbTYPHBIX pacTeHuit», «[lopoasl moMamHux XUBOTHBIX», «CopTa
KYJIBTYpHBIX pacTeHuil», «OtnanénHHas rubpuguzanus», «Pabotel akagemuka M.D. HMBanoBay, «[lomumionnus», «OO0BEKTbl OUOTEXHOJIOTHU»,
«Kiterounble KyabTyphl U KJIIOHUpOBaHHE», «KOHCTpyHpOBaHUE U NIEPEHOC FEHOB, XPOMOCOM.

OO6opynoBaHue: MYJSDKHA IUIOJIOB U KOPHEMJIOAOB AMKMX (OPM U KYJIbTYpHBIX COPTOB pacTeHHi, repOapuil «CenbCcKoX03gHCTBEHHbIE
pacTeHus.

JlaGopaTopHble U NpaKTUYECKHe pabOThI:

Okckypeusi «OCHOBHBIE METOIBI M JIOCTHDKEHHS CENIEKIMU PACTEHHH M JKMBOTHBIX (Ha CEJICKIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epmy,
COPTOMCIIBITATENbHBIN YUacTOK, B TEIUIMYHOE X035ICTBO, 1a00paTOPUIO arpOyHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

Conep:xanue o0yuenus B 11 kiacce.

1 yac B Hexento, Bcero 34 yaca, U3 HUX 2 4aca — pe3epBHOE BpeMs

Tema 1. OBosoniOHHAs OUOJIOTHSL.

[TpeanocklIKu BOSHUKHOBEHUS HBOJIIOLMOHHON TEOPUU. DBOIIOIMOHHAS TEOpHUs U €€ MecTO B OMoIoruu. BiusiHue 5BOIIOLIMOHHON TEOpUH Ha
pa3BuUTHE OMOJIOTHH U APYTUX HAYK.

CupnerenscrBa 3Bosmonuy. [laneoHTomorndeckue: mocie0BaTeIbHOCTD MOSBICHHS BUIOB B NAJIEOHTOJIOIMYECKONW JIETOIUCH, NEPEXOAHBIE
¢dopmbl. buoreorpaguueckue: cxoAcTBO U paznnyue payH u Gpaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJICTBA M pa3IUyMsl SMOPHUOHOB Ppa3HBIX BUAOB MO3BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMHMYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHbIE, PYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOACTBO MEXAHHW3MOB HACJEICTBEHHOCTH U OCHOBHBIX
MeTaboIMUeCcKUX MyTel y BCeX OpraHu3MOB.

OpomtonmonHas teopust Y. [lapuna. IlpeamnocbUlkM BO3HUMKHOBEHHMS JapBHHM3MA. JIBMKYIIME CHJIBI 3BOJIIOLMHM BUAOB 1O JlapBuHY
(M30BITOYHOE Pa3MHOXKEHHE ITPU OTPAHUUYEHHOCTH PECYPCOB, HeolpeneaEHHasi U3MEHUYNBOCTh, 00ph0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bosmonuu (CTO) u e€ 0oCHOBHBIE TIOJIOKEHUS.

Muxkpososmtonus. [Tomynsius Kak equHUIA BUIa U 3BOJTIOLUH.

JBmxynue cuibl ((akTopsl) 3BOITIONMH BUOB B IpUpoAe. MyTallMOHHBIN poliecc 1 KOMOMHATUBHAS U3MEHYHBOCTb. [1omynsiuoHHbBIe BOTHBI
u apei¢ reHoB. M3onsauus u murparusi.



EctectBeHHbIi1 0TOOp — HanpaBistomui ¢pakTop 3Boouund. @OpMbl €CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OPTaHU3MOB KaK pe3yabTat 3BOJIOIHMH. [IpuMeps! nprcnocobaeHnii y oprannzMoB. ApoMopdo3bl U UHO-aJalTalllH.

Bun u BunooOpazoBanue. Kputepuu Buga. OcHoBHBIE (hOpMBI BUA000pa30BaHus: reorpaduyeckoe, IKOJIOIHYECKOe.

MaxponsBosrorusi. @opMbl SBONIIOLUH: QHUIIETHYECKasl, MBEPTeHTHAsI, KOHBEpreHTHasl, napaensHas. HeoOpaTtuMocTs 3BOTIONHN.

[IpoucxoxaeHne OT HeCIIeUNaIu3upOBaHHbIX NpeaKoB. [Iporpeccupyromas cnennanu3anus. AqanTUBHAs paguarus.

JemoHcTpanuu:

[Toptpertsi: K. JIunneit, XK.b. Jlamapk, Y. Hapsun, B.O. KoBanesckuii, K.M. bap, 2. I'ekkenb, ®. Mrosep, A.H. Ceep1ios.

Tabnuibl 1 cxembl: «Pa3BuTHE OPraHMYECKOro MHUpa Ha 3eMiie», «3apObIIH MTO3BOHOYHBIX KUBOTHBIX», «APXEoNnTepuKcy», «PopmMbl 60pHOBI
3a cyuiectBoBaHue», «EcrecTBeHHBI 0TOO0p», «MHOrooOpasue CcopToB pacTeHuil», «MHorooOpasue MopoA KHUBOTHBIX», «llomymsmumy,
«MyTanoHHasi M3MEHYHBOCTB», «Apomopdose», «Wamoamantanumy», «OOmas nerenepanus», «JBrwkymme cuibl sBomonnny, «Kapra-cxema
Mmapuipyrta nyremectsus Y. lapsuna», «bopbba 3a cymiectBoBanue», «lIpucnoco0ieHHOCTs opranu3mMoBy, «l'eorpadudeckoe BUI000pa3OBaHUE),
«DKOJIOTUYECKOE BUI000pA30BaHHEY.

O6opynoBaHue: KOJUICKIIMSI HACEKOMBIX C DPa3JIMYHBIMU THIIAMH OKPAaCcKH, HAOOp MJIOJOB U CeMsiH, KoyuieKuus «lIpumMepsl 3aIlMTHBIX
MPUCTIOCOOTICHNUH Y )KUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIIPABJICHUS BOJIOIII», 00BEMHAsE MOJIeNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIXY.

buoreorpaduyeckas kapra mupa, KojuieKius «DopMbl COXpaHHOCTH MCKOMAEMbIX KUBOTHBIX U pacTeHUiI», Moens anmuukanus «llepexpéct
XpOMOCOMY», BIaKHBIE TIpenapatsl «Pa3BuTne HacekoMoroy», «Pa3Burtue JArymkmn», MEKponpenapat «Jpo3opuna» (Hopma, Myranuu GopMbl KPbLIbEB
Y OKPacKH Teja).

JlaGopaTopHbie U IPAKTUYECKHE PAaOOTHI:

JlaGopatopHnas pabota Ne 1. «CpaBHEeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopaTtophast pabota Ne 2. «Onucanue nmpucrnocoOJIEHHOCTH OPraHu3Ma U €€ OTHOCUTEILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHE U pa3BUTHE )KU3HU HA 3eMJIE.

JloHayuHble TpEJICTaBICHUS O 3apOKIACHUM >KM3HU. HayuHble rumore3sl BO3HMKHOBEHHS »XU3HU Ha 3emie: aOMOreHe3 U MaHCIepMusl.
Xumuueckasi 3BOJIONMS. AOMOT€HHBIH CHHTE3 OpPraHMYECKHUX BELIECTB M3 HEOPraHMYECKHUX. DKCIEPUMEHTAIbHOE MOATBEPXKIECHHE XUMHUYECKOU
sBosonMu. HauvanbHble aTanbl Ouonornueckod spomouuu. ['mnore3a PHK-mmpa. ®dopmupoBanne MeOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE
IPOTOKIETKH. [IepBrIe KIIETKH U UX 3BOOLHA. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButne xu3nu Ha 3emsie mo spam u nepuonam. Karapxeit. Apxeiickas u mporepo3oiickas spbl. [lameo3olickas spa u e€ Mepuojbl:
KEeMOpHUICKUH, OPJIOBUKCKUH, CHUTYPUICKUN, IEBOHCKHUM, KAMEHHOYTOJIbHBIN, TIEPMCKHUH.

Me3so30iicKas dpa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIOBOM.

Kaiino3zolickas 3pa 1 €€ nmepHuo/ibl: MaJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepuCcTUKa KJIMMaTa M T'e0JIOTHYECKUX MporieccoB. OCHOBHBIE 3Talbl SBOJIIOLMU PACTUTENHLHOIO U KUBOTHOTO MHUpa. ApoMopdo3bl Yy
pacTeHuii u KUBOTHBIX. [losBIeHUE, paclBET U BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

CucreMa OpraHu4eCKOro MMpa Kak OTpaxeHUe 3BONMIOLUH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPIraHU3MOB.



OBOJIIOLMS YeJI0BEKA. AHTPONOJIOrus KaKk Hayka. Pa3BuTue npeactaBiaeHUN O MPOUCXOXKICHUH YelloBeKa. MeTobpl n3y4eHns aHTPOIOreHe3a.
CxoJicTBa M paznuuMsl YeJI0BEKa U )KMBOTHBIX. CHCTEMATUUECKOE MOJI0KEHHUE YEIIOBEKA.

JBuxyme cuibl (pakTopbl) aHTpororeHe3a. HacneacTBeHHas W3MEHYMBOCTb W €CTECTBEHHBINM OTOOp. OOIIecTBEHHBIM 00pa3 KHU3HH,
U3rOTOBJIEHUE OPYAUM TpyZa, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaJNM M BETBU 3BOJIOLNU YEJIOBEKA: aBCTPAIONMUTEKHU, YenoBek ymensiid, YemoBek npsamMoxoasimmii, YenoBek HeaHAepTaaIbCKUil,
YenoBek pazymHbIi. Haxoaku MCKOmMaeMbIX OCTAaTKOB, BpeMs CYHIECTBOBaHMS, 00JacTh paclpoCTpaHeHHs, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KH3HH,
opyausl.

Uenoseueckue packl. OCHOBHBIE OOJIBIINE pachl: €BpOTECOUIHAs (EBpa3uiicKas), HErpO-aBCTpPAIOWAHAS (dKBAaTOpUaIbHASI), MOHTOJIOHIHAS
(a3matcko-aMepukaHcKas). YepTbl MPUCTIOCOOIEHHOCTH MPEACTaBUTENCH YEeTOBEUECKUX pac K YCIOBHSM CYIIECTBOBaHMs. EIMHCTBO 4elOBEUYECKHX
pac. Kputuka pacusma.

JlemoHcTpauu:

[Toptpetsr: @. Penu, JI. [Tactrep, A.W. Onapun, C. Munep, I'. FOpu, Y. JlapBun.

Tabmuel 1 cxembl: «BosnukHoBenue CoilHeYHOW cucTeMbl», «Pa3BuTHE OpraHuyeckoro Mupa», «PacturenpHas kietka», «KuBoTHas
kieTka», «lIpokapuorudeckas kierka», «CoBpeMeHHasl CUCTEMa OpPraHMYEeCKOro Mupa», «CpaBHEHHME aHATOMMUYECKHUX UYepT CTPOCHHS YeloBEeKa U
4eN0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MAaJICOHTOJOTHYECKHMX HAaXOJOK IPEAKOB COBPEMEHHOTO YeJoBeKa», «J{peBHeHIne Ioamny,
«/IpeBHue moan», «IlepBble COBpeMEHHBIE TI0AN», «HeI0BEYECKHE PAChI.

Ob6opynoBanue: Mmynsixku «lIpoucxoxnenue yenoBeka» (OI0CTHI aBCTPATIONUTEKA, TUTEKAHTPOIA, HEaHIepTajblla, KPOMAHbOHIIA), CIICTIKU WU
M300pakeHUs] KAMEHHBIX OpY/Hil EPBOOBITHOTO YeJIoBEKa (KaMHHU-UOMIephl, pyousa, ckpebdia), TeoXpoHoIornueckas Tadbauna, Komiekuus «PopMsl
COXPAHHOCTH MCKOIIAEMBIX )KMBOTHBIX U PACTCHUI».

JlaGopaTopHbIe U IPAKTUIECKHE PAOOTHI:

[Tpaktryeckas padora Ne 1. «M3ydyeHue nCKOnaeMbIX OCTATKOB PACTEHHUH U )KUBOTHBIX B KOJUIEKIIUSAX ).

OKcKypcus «IBOJIOLNS OpraHUYeCKOro Mupa Ha 3emJie» (B €CTECTBEHHO-HAyYHbIN WIIM KpaeBeJueCKUil My3eit).

Tema 3. Opranusmel U OKpY>KaroIlas cpea.

DKoJorus Kak Hayka. 3aJladyd U pas3zesibl SKOJIOruu. MeTo bl AKOJIOTHYECKUX HCCIeA0BaHNN. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO
4eJI0BEKa.

Cpenpbl 0OuTaHUs! OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/1YIIIHAs, TOUYBEHHAs, BHYTPHOPTaHU3MEHHAs.

Oxonornueckue (Qakropel. Kimaccudukamus skojgorndeckux (GakTopoB: a0MOTHYECKHE, OWOTHYECKHE W aHTPOINOreHHble. JleicTBue
HKOJIOTHYECKUX (DAKTOPOB HA OPTaHU3MBI.

AOuoTtndeckre (akTOphl: CBET, TeMIeparypa, BIaxHOCTh. DotonepuoausMm. I[IpucrnocobieHnss OpraHU3MOB K JEHCTBUIO aOMOTHYECKUX
¢bakxTopoB. buonoruueckue puTMsI.

buotnueckue QaxTopel. Buasl OMOTHYECKHMX B3aMMOJCHCTBHUI: KOHKYpPEHIMS, XWUIIHUYECTBO, cMMOMO3 u ero ¢opmbl. Ilapazutusm,
KooIepanus, MyTyalu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HaXJI€OHMUECTBO). AMEHCAIU3M, HEUTpaau3M. 3HaueHHe OMOTHYECKUX B3aUMOJCHCTBUI
IUIS CYILIECTBOBAHUS OPTaHNU3MOB B MPUPOAHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTepUCTUKU mnomynsauud. OCHOBHbIE MOKa3aTeNld MOMYJALMU: YUCIEHHOCTb, IUIOTHOCTh, POXKIa€MOCTb, CMEPTHOCTD,
MPUPOCT, MUTpaIusl. JJMHaMUKa YHCICHHOCTH TIOMYJISIUN U €€ PeTyIISIIHS.

JleMoHCTpanuu:

[Moptpetsr: A. T'ymboabaT, K.®. Pynwe, 3. ['exkernsb.

Tabmuner u  cxembl: kapta «lIpupomubeie 30HBI 3emun», «Cpensl oOuTaHus opraHu3zMoBy, «Doronepuonusm», «llomynsauuny,
«3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJSINH UHPY30pun-Tyhenpkuy, «lumesbie nenm.

JlabopatopHble U MPaKTUUYECKHE PaOOTHI:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckre 0COOEHHOCTH pacTEHUH U3 Pa3HBIX MECT OOUTAHUS.

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

[TpakTrdeckas padorta Ne 5. «[ToacUéT TUIOTHOCTH TOMYJISIANA PA3HBIX BUIAOB PACTCHUI».

Tema 4. Coo01iecTBa ¥ SKOJIOTUYECKUE CUCTEMBI.

CoobmecTBo oprann3mMoB — OuoreHo3. CTpyKTypsl OMOLIeHO3a: BHUIOBas, MPOCTPAHCTBEHHAs, Tpodudeckas (muiieBas). Buabl-qOMUHAHTEI.
Cpsi3u B 6HOIIEHO3E.

DKojorudeckue cuctembl (9kocuctembl). [loHsiTHe 00 dKocucTemMe U OuoreorieHoze. DyHKIMOHAIBHBIE KOMITIOHCHTBI SKOCHUCTEMBI:
MPOYLIEHThI, KOHCYMEHTBI, PenyleHThl. KpyroBopoT BeliecTB M MOTOK SHEPruu B 3KocucTeMe. Tpoduyeckue (MHILEBHIE) YPOBHH IKOCHCTEMBI.
[Mumebie menu u cetd. OCHOBHBIC IMOKA3aTeNM SKOCHCTEMBI: OMOMAcca, MPOAYKIHUSA. DKOJOTHMUYECKHE MHPAMHIBL: TPOMYKIMH, YUCICHHOCTH,
6uromaccel. CBOMCTBA 3KOCUCTEM: YCTONYHUBOCTh, CAMOpPETYJIsLus, pa3BuTHe. Cykiieccusl.

[TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03€p U PeK. IKOCHCTEMa XBOWHOTO MM IIMPOKOJIMCTBEHHOTO Jieca.

AHTPOIIOTEHHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBI. bHOIOrHYeckoe U XO3SIMCTBEHHOE 3HAYEHHE arpodKOCHCTEM U
ypOOsKOCHCTEM.

buopasHoobpazue kak GakTop ycToMunBOCTH SKocucTeM. CoxpaHeHne OMOIOrHUecKoro pa3HooOpa3us Ha 3emiie.

VYuenune B.U. Bepnaackoro o Ouochepe. ['panmiisl, coctaB u crpykrypa Ouocdepsl. KuBoe BemectBo u ero ¢GpyHKuuu. OcoOEHHOCTH
ouocdepsl Kak r1o0anbHo dKkocucTeMbl. J[MHaMu4Yeckoe paBHOBecHe U oOpaTHasl CBsI3b B Orocdepe.

KpyroBopoTsl BemiecTB 1 OMOre0XMMHUECKHUE UKl 2JIEMEHTOB (YTiepoa, a30Ta). 30HAIBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emiu. AHTPOTIOTeHHbIE U3MEHEHHS B Ouocdepe. [ 1o6anbHbIe 9KOTOTHYECKUE POOIEMBI.

CocymiectBoBanue npupoabl U yenoedectBa. CoxpaHeHue OuopaznooOpasusi Kak OCHOBa YCTOMUYMBOCTH Onochepbl. OCHOBA parimoHaIBLHOTO
yIpaBIIeHUS TIPUPOTHBIMHA PECYPCAMH U UX UCIOJIb30BaHUE. J|OCTHIKEHUST OMOJIOTHH W OXpaHa MPUPOJIHL.

JemoHncTpanuu:

[Toptpetsr: A.Jl. Tencnu, B.H. Cykaués, B.J. Bepuanckuii.

Tabmuier u cxembl: «[lumeBbie nenu», «brUoIeHO3: cocTaB U CTpYyKTypay, «l[Ipupoansie coobmectBay, «llenu nmutanus», «IKOIOTUYECKAs
nupamuia», «buocdepa n gemoBek», «IKOCUCTEMA MHUPOKOIMCTBEHHOTO Jiecay, « IKOCUCTEMa XBOWHOTO Jieca, «bnomeHo3 Bo1oéMay, « ATpOIIeHO3»,
«[IpumepHbIe aHTPOTIOTEHHBIE BO3/ICHCTBUS HA IPUPOAY», «BakHeHIlIne HCTOUHUKH 3arPSA3HEHUS BO3/lyXa U TPYHTOBBIX BOI», «[louBa — BaykHelIas
coctapistronast ouocheprr», «PakTopsl Aerpaganuu mouBy, «llapHukoBsiii 3G dexT», «PakTOpbl PaANOAKTUBHOTO 3arpsi3HeHus ounocdepob», «O0mmas



CTpyKTypa 6uocheps», «PacnpocTpanenue xu3nu B 6nochepe», «O30HOBBIHN 3kpan 6uocheprr», «Kpyrosopot yriepoaa B 6uochepe», «Kpyrosopot
a30Ta B IPUPOACH.

O6opynoBanue: Mojaenb-anmuinkanusg «Tunuyasle OUOIEHO3b», repbapuil «PactuTenbHble CcOOOIIECTBAa», KOJUIEKIMH «buoleHos3y,
«BpemuTenn BaXHEWIINX CETbCKOXO3SMCTBEHHBIX KYIBTYp», TepOapud U KOJUICKIMM PACTEHUH U JKUBOTHBIX, MPHHAJICKANINE K Pa3HBIM
HKOJIOTMYECKUM TpymiaM oaHoro Buaa, Kpacnas kuura Poccuiickoit ®enepanuu, n300pakeHus OXpaHsIEMbIX BUAOB PACTEHUN U )KUBOTHBIX.

I[lnannpyemMble pe3y/ibTaThl OCBOCHHSI MPOrPpaMMbl 10 6M010ruM (0230BbIi YPOBEHBb) HA YPOBHE CpeIHero 001ero o0pa3oBaHusi.

Cormacao ®I'OC COO ycranaBiIuBarOTCs TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OOYYAIOIIMMUCS IIPOrpaMM CpeHEero oomero oOpa3oBaHMs:
JTUYHOCTHBIM, METANIPEAMETHBIM U MTPEAMETHBIM.

B cTpykType TMUHOCTHBIX pe3ylbTaTOB OCBOCHUS MpeameTa «bHoaorusy BhIIEICHBI CIEeIYIOIINE COCTABISIONINE: 0CO3HAHNUE 00YYarOIUMUCS
POCCHIICKON TPa)XTaHCKOW MJIEHTUYHOCTH — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSATEIBLHOCTH M CaMOONPEIEICHUI0, HaJIU4Yhe MOTHUBALMH K
o0yueHHuI0 OUOJIOTHH, 1IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH U UCTOPUUYECKUX TPATUIHid
pa3BHUTHS OMOJOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH O0YYarONINXCs PYKOBOJCTBOBATLCS B CBOCH JIEATEIIBHOCTH IIEHHOCTHO-CMBICTIOBBIMU
yCTaHOBKAaMU, MIPUCYIIUMH CHUCTEME OHOJIOTHYEeCKOro 00pa3oBaHusl, HATMYHME SKOJIOTMYECKOr0 MPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh LIETH U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JInuHoCcTHBIE pe3yJabTaThl OCBOCHHS mpeamera «buomorus» MOCTUrarOTCS B €AMHCTBE y4eOHOW U BOCIUTATENIBHON NEATEIbHOCTH B
COOTBETCTBUHU C TPAJAUIIMOHHBIMU POCCHUHUCKUMH COLIMOKYJIbTYPHBIMH, MCTOPUUYECKUMHU U JIYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, HMPHUHSATHIMH B
oO01iecTBe MpaBUiIaMU U HOPMaMH MOBEJIEHUSI U CIIOCOOCTBYIOT MPoIieccaM CaMOTIO3HAHMS, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, Pa3BUTHUSI BHYTPEHHEH
MTO3UIIMH JIMYHOCTH, MMATPUOTU3MA, YBAKEHUS K 3aKOHY M MPABOIMOPSAKY, UETOBEKY TpyJa U CTapiIeMy MOKOJICHHUIO, B3AMMHOTO YBaKEHHsI, O€p €XKHOTO
OTHOILIEHUSA K KyJIbTYPHOMY HacJIeIMIO U TPAIULKUIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, IpupoJe U OKpyKarole cpee.

JlugHOCTHBIE pe3ynbTaThl OCBOCHHS ydeOHOro mpenmera «buoyorus» AOMKHBI OTpa)XkaTh TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS
PYKOBOJICTBOBAThCS CPOPMUPOBAHHOM BHYTPEHHEW MO3UIIMEH JTHUYHOCTH, CUCTEMON 1IEHHOCTHBIX OPHEHTAIUH, TO3UTHBHBIX BHYTPEHHUX yOEXKICHUH,
COOTBETCTBYIOIIMX TPATUIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO OMBbITAa M ONBITA JESITEIIBHOCTH B IPOIECCE
peanu3aluy OCHOBHBIX HallpaBJICHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa)1aHCKOTO BOCITUTAHHS

c(hOpMHUPOBAHHOCTH TPAKIAHCKOM MO3UIINK 00YUaIOIIErocsl Kak akTHBHOTO U OTBETCTBEHHOTO UJIeHa POCCUHCKOTO OOIIeCcTBa;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBOXKEHHE 3aKOHA U TTPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW ACSATEIHPHOCTA TPH CO3/IaHUM YYEOHBIX MPOEKTOB, PEIICHWH y4eOHBIX W TO3HABaTEIbHBIX 3ajad,
BBHITIOTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTH OTPEIEIAThH COOCTBEHHYIO IMO3HUITUIO 110 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHATH €€;

YMEHHE YYUTHIBATH B CBOUX JEHCTBHUIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJCUCTBHUS JIIOJICH C Pa3HBIMU YOSKIECHUSMU, KYIbTYPHBIMU
IIEHHOCTSIMU U COITUATTBHBIM TTOJI0KEHUEM;

TOTOBHOCTb K COTPYJHUUYECTBY B MPOIIECCE COBMECTHOTO BHIMOTHEHUS YI€OHBIX, TTO3HABATEIBHBIX M HCCIEAOBATENbCKUX 3a/1a4, YBAKHUTEIHLHOE
OTHOIIIEHNE K MHCHHIO OTITIOHEHTOB MPY 00CYXACHUHU CIIOPHBIX BOIPOCOB OMOTOTHYECKOTO CONCPKAHUS,



TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;

2) MaTPUOTHYECKOTO BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTb POCCUMCKOM Ipa)K1aHCKOM MACHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K CBOEMY HApOJy, UyBCTBA OTBETCTBEHHOCTH IEpes
Ponunoii, roproctu 3a CBOM Kpai, CBOX PoauHy, CBOM SA3BIK U KYJBTYPY, IIPOLIJIOE U HACTOALIEE MHOTOHAMOHAJILHOIO Hapoaa Poceuu;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOJHOMY HACIEAMIO U MIAMATHUKAM IIPUPOABI, TOCTHKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUX,
TPYAE;

CHOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUMCKHMX YYEHBIX B CTAHOBJIEHHE U PA3BUTHE OMOJIOTMH, TOHMMAHUE 3HAYCHMs OMOJIOTMU B IO3HAHUU
3aKOHOB ITPUPO/IBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBA;

uzelHas yoex1€HHOCTb, TOTOBHOCTb K CIy)KeHUI0 OTeUeCcTBY U €ro 3allluTe, OTBETCTBEHHOCTb 3a €ro cyAb0y;

3) yXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOTO HApOIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO OBEJCHMUS;

CHOCOOHOCTh OLIEHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJHUTENSIM, CO3JAaHUI0 CEMbUM Ha OCHOBE OCO3HAHHOIO INPHUHATHS LICHHOCTEH CEMEMHOM XHU3HU B
COOTBETCTBUH C TpaauLUAMH HapoaoB Poccuu;

4) 5CTETUYECKOTrO BOCITUTAHHUS:

ACTETUYECKOE OTHOUIEHHE K MHUpY, BKJIOYas 3CTETUKY ObITa, HAYYHOIO M TEXHUYECKOTO TBOPYECTBA, CIOPTa, TPYJa, OOIIECTBEHHBIX
OTHOIIICHUH;

ITOHUMAaHUE YMOIMOHAIBHOTI'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXKCHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE IIPOSIBIIATL KA4€CTBA TBOPUYECKOM JINYHOCTH;

5) ¢pu3nuecKoro BOCIUTAHUS:

NOHMMaHWe M pealu3anus 370pOoBOro M Oe3omacHOro o0pasza >KM3HM (30pOBOE MUTAHME, COONIOJIEHUE TMTMEHWYECKUX MpPaBUI U HOPM,
cOamaHCUPOBAaHHBIA PEXUM 3aHATUI U OTIbIXA, pEryysgpHas pU3NUYecKas aKTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 370POBBIO;

MOHMMAaHNE IIEHHOCTH MPaBWJI UHAUBUAYAJILHOTO U KOJJIEKTUBHOTO 0€30I1aCHOIO MOBEJIEHUS B CUTYAlUSIX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU
JTIOJIEH;

0CO3HAHME MOCIEICTBUI U HETIPUATHE BPEAHBIX NPUBBIUEK (YIOTPEOIECHHS aJIKOT0JIsl, HAPKOTUKOB, KYpEHHS);

6) TPyJI0BOTO BOCIIMTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0T00HE;

TOTOBHOCTb K AKTHUBHOH JEATENbHOCTH TEXHOJOTMYECKONW U COIHUAIbHON HANpaBIEHHOCTH, CIOCOOHOCTh MHMUIIMHMPOBATH, IUIAHUPOBATH U
CaMOCTOATEIIBHO BBITNIOJIHATH TAKYIO IEATEIBHOCTD;



UHTEpEC K DA3IMYHbIM cdepam NpodeccHoHanbHON AeATENIBHOCTH, YMEHHME COBEpLIaTh OCO3HaHHBIM BbIOOp Oyaymieid npodeccuun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IIJIaHBI,

TFOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BAHUIO Ha NMPOTSHKEHUU BCEH )KU3HU;

7) 3KOJIOTHYECKOTO BOCITUTAHHS:

9KOJIOTMYECKH 11eJ1ecO00pa3HOe OTHOUIEHUE K MPUPO/IEe KaK UCTOYHUKY KU3HU Ha 3eMJle, OCHOBE €€ CyILeCTBOBAHUS;

MOBBIIIICHUE YPOBHS 3KOJIOTMYECKON KYIbTYpPhl: TPUOOPETEHUE OMBITA IJIAHUPOBAHUS MMOCTYNKOB M OLIEHKU UX BO3MOYKHBIX TOCIEICTBHNA IS
OKpY’Karolel cpeabl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh MCII0JIb30BaTh IPHOOpETaeMble IPU N3YUYE€HUH OUOJIOTMH 3HAaHUS M YMEHUs TP PEIIEHUH ITPOo0JieM, CBA3aHHBIX C pallMOHAIbHBIM
IIPUPOIONOJIB30BaHNEM (COOIIOICHUE MTPaBUIl MTOBEACHUS B IIPUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PAaBHOBECUS B 3KOCHCTEMax, OXpaHy BUOB,
IKOCHCTeM, OMoChephl);

AKTUBHOE HENpUATUE JEUCTBUMN, NPUHOCSILMX BpPEI OKpPYKAIOIIEH MPUPOJHON cpele, yMEHHE IPOTHO3UPOBATh HEOJArONpUsITHHIE
HKOJIOTUYECKHUE MOCIIEACTBUS NPEANPUHUMAEMBIX JEMCTBUI U IPEIOTBpAIlaTh UX;

HaJIMYUE Pa3BUTOIO 3KOJOTUYECKOTO MBIIIIEHMSI, IKOJIOTHUYECKON KYIbTYpPBI, OIBITA AESITEIbHOCTH YKOJIOTMYECKON HAIPaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMHU B IO3HABaTE/IbHOW, KOMMYHUKAaTUBHON U COLMAJIBHON MPAaKTHKE, TOTOBHOCTH K YYAaCTHIO B MPAKTUYECKOH IesITeIbHOCTU
9KOJIOTMUYECKOI HaNpaBICHHOCTH;

8) HEHHOCTH HAYYHOT'O [TO3HAHUS:

c(OpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSI HAYKHU M OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO
Ha JIMajiore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUDE;

COBEpUIECHCTBOBAHUE S3bIKOBOM M YNTATEIBCKOM KYJIbTYPhI KaK CpEACTBA B3aUMOJICHCTBUS MEX/1y JIFOJIbMU U MIO3HAHUS MUDA;

NOHMMaHue crnenu@uky OUOJOTMM KaK HAayKH, OCO3HaHHE €€ poju B (OPMHUPOBAHUM PAOHAIBHOTO HAYYHOIO MBIIUIEHHS, CO31aHUU
L[EJIOCTHOTO IMPEICTaBICHHUS 00 OKpYXaloLIeM MHUpE Kak O €JUHCTBE MPHUPOAbI, YeIOBEeKa U OOIIEeCTBa, B O3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEN U
peleHny mpodaeM CoOXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OMOJIOTMM Ui COBPEMEHHOW IUBMIIM3AIMM: OOECIEYeHMs] HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3AAHUS
NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CMOCOOHBIX pEIIaTh PecypCHbIe MPOOJIeMbl pPa3BUTHsS YEJIOBEYECTBA, MOUCKA IMyTeH BBIXOAA M3 TII00ATBHBIX
9KOJIOTMUECKUX TMpoOjeM U oOecredeHusl Iepexoja K YCTOMYMBOMY pa3BUTHIO, PAllMOHAIbHOMY HCIOJIb30BAHUIO MPUPOAHBIX PECYPCOB U
(hOpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH,

3aMHTEPECOBAHHOCTh B MOJIyY€HUH OMOJIOIMYECKHX 3HAHWW B IIEJISAX MOBBIIIEHUS OOIIEH KyJIbTyphl, €CTECTBEHHO-HAYYHOH IPaMOTHOCTH Kak
COCTaBHOM 4acTH (YHKIIMOHAIbHON I'PAMOTHOCTH 00yYaromuxcs, popMUpyeMoil pu U3y4yeHUH OUOJIOTHH;

NOHUMAaHHE CYIIHOCTH METO/OB IO3HAHUs, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTh MCIIONB30BaTh MOJydaeMble 3HAHUS JUIA
aHaJin3a U OOBSICHEHUS SBJIEHUN OKPY)KAIOIIEro MUpa M MPOUCXOAAIIUX B HEM M3MEHEHHM, YMEHHE JlelaTh 000CHOBAaHHBIE 3aKJIIOUEHUSI HA OCHOBE
HAYYHbIX ()AaKTOB U UMEIOIUXCS JAHHBIX C LEJIBIO OJIYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCThH CaMOCTOSITEIIFHO UCIIOJIb30BATh OMOJIOTHYECKHE 3HAHUS JUIsl peIlIeHUs POOJIeM B peasIbHbIX KU3HEHHBIX CUTYaIUsX;



0CO3HAHME [IEHHOCTH HAYYHOW JIEATEILHOCTH, TOTOBHOCTh OCYIIECTBISITh IPOCKTHYIO U UCCIIEIOBATEIBCKYIO JIEATEILHOCTh WHANBUIYAIBHO U
B TpYIIIIE;

TOTOBHOCTh U CITIOCOOHOCTH K HENMPEPHIBHOMY OOpPA30BaHHUI0 M CaMOOOPa30BaHUIO, K aKTUBHOMY IOJYYCHUIO HOBBIX 3HAHUH MO OMOJIOTHU B
COOTBETCTBHH C )KU3HEHHBIMU MOTPEOHOCTSIMH.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS OOYYAIONIMMHCS NPOTPaMMBbI MO0 OHMOJIOTMH HAa YPOBHE CPEIHEro OOIIETo
00pa3zoBaHMs y 00y4arONIMXCsl COBEPLICHCTBYETCS IMOIIMOHAIBHBIA HHTEIUIEKT, IPEATOIATraloniii chOPMUPOBAHHOCTD:

CaMOCO3HaHUsl, BKIIOYAIOIIET0 CHOCOOHOCTh MOHMMATh CBOE AMOIMOHAIBHOE COCTOSHUE, BUJICTh HANPAaBICHUS Pa3BUTUS COOCTBEHHOM
SMOIMOHAIBHOM c(hepbl, OBITH YBEPEHHBIM B ce0e;

CaMOperyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IIPUHUMATh OTBETCTBEHHOCTh 32 CBOE TMOBEACHUE, CIIOCOOHOCTh aIallTHPOBATHCS
K YMOILMOHAIBHBIM U3MEHEHHSIM U TPOSIBIISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIMH, BKIIIOYAIOIICH CTPEMIICHHUE K JOCTHXKCHUIO IEJIM U YCIIeXY, ONTHMH3M, MHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH,
MCXO/I U3 CBOUX BO3MOYKHOCTEH;

9MIIATHH, BKIIOYAIONIEH CIIOCOOHOCTh TOHUMATh 3MOIMOHAILHOE COCTOSIHHE JPYTUX, YYUTHIBATH €r0 MPH OCYIIECTBICHHH KOMMYHHKAIIWH,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C JIPYTHMMHU JIIOJbMH, 3a00THUTHCS, TPOSIBIATH HHTEPEC M
pa3perath KOHQIHKTHL.

MeranpeaMeTHbIe pe3ysIbTaThl OCBOCHUS YUeOHOro mpenmera «bHOJIOTHS» BKIIIOYAIOT: 3HAUYUMBIC Ui (OPMHUPOBAHHUS MHPOBO33PEHUS
00yJaroImuxcs MeKAUCIUIUIMHAPHBIE (MEXITPEIMETHBIE) OOIIeHayUHbIC TIOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOW KapTHUHBI MUpA M CHeNU(UKY
METOJOB MO3HAHUS, UCHOIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, SHEPIHsl, BJIEHUE, NPOLECC, CUCTeMa, HayYHbIN (aKT, MPUHIMI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHWs, HCCIEJOBaHHE, HAOIIOJCHHE, W3MEpEeHHe, OSKCIEPUMEHT W JpPYrux), yHUBEpCalbHbIE Y4YeOHBIE IeHCTBUS
(mo3HaBaTenbHBIE, KOMMYHHUKATHBHBIC, DETrYJIATHBHbIE), oOecneuuBaromue ¢GopMHpoBaHUE (DYHKIMOHAIBHOW TIPaAaMOTHOCTH U  COLMAIBHOMN
KOMIIETEHIIMH OOYYalONIMXCs, CIOCOOHOCTh OOYYaroIIMWXCS HCIOJIh30BATh OCBOCHHBIE MEXIUCIUILUTMHAPHBIE, MHPOBO33PEHYECKHE 3HAHUS H
YHUBeEpCcaJbHbIC yueOHbIE IeHCTBHS B IO3HABATEILHOM U COLMAIEHON MPaKTHKE.

MertarnpenMeTHbIe Pe3yIbTaThl OCBOSHHSI TPOrPAMMBI CPETHET0 00IIET0 00pa30BaHUs JOKHBI OTPAXKATh:

OBnajeHne yHUBEpCaIbHBIMHU YU€OHBIMH MTO3HABATEIbHBIMU JICHCTBUSAMU:

1) 6a30BBIC TOTUUECKHUE TCUCTBUS:

CaMOCTOSITENILHO (DOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIMOJIb30BaTh MpPU OCBOCHUHU 3HAHUM MPUEMBI JOIMYECKOTO MBIIUICHUs (aHalW3a, CHHTE3a, CPaBHEHUs, KiIacCU(pHUKAIMH, 0000IIeHH),
PacKpBIBaTh CMBICIT OMOJIOTUIECKHUX TOHATHI (BBIACTATH X XapaKTepHbIC IPU3HAKH, YCTAHABIMBATD CBSI3U C IPYTUMU TIOHSATHSIMH );

OTIpeNieNATh LIeIH AEATEIbHOCTH, 3aJaBast MapaMeTpbl U KPUTEPUHU UX JIOCTUKEHHUS, COOTHOCUTH PE3yJbTaThl ACSITEIbHOCTH C MOCTABICHHBIMU
HENSIMU;

UCIIOJIb30BaTh OMOJIOTHUECKUE TTOHATHS JUIs1 O0OBsICHEHUS (PAKTOB U SIBJICHUN KUBOM MPUPOJIBI;



CTPOHMTH JIOTHYECKHE PACCYKAeHHs (WHIYKTHBHBIC, JCIyKTHBHBIC, 110 aHAJOTHH), BBIABIATH 3aKOHOMEPHOCTH M IPOTHBOPEUYMS B
paccMaTpruBaACMBbIX SABJICHUAX, q)OpMy.TII/IpOBaTB BbIBOJbI U 3aKJIFOUYCHUS,

IPUMEHSTH CXEMHO-MOJIEIbHBIC CPEICTBA JIISI PEICTABICHHS CYIIECTBEHHBIX CBS3€H M OTHONICHHUI B M3y4aeMbIX OMOJIOTHYECKUX 00BEKTAX, a
TaKXKeE HpOTI/IBOpe‘II/Iﬁ Pa3HOTro poaa, BBIABJICHHBIX B PA3JIMYHBIX I/IH(bOpMaHI/IOHHBIX HCTOYHHUKAX,

pa3pabaThIBaTh IUIaH PENICHHS POOIEMBI ¢ YIETOM aHAIN3a HMEIONIUXCS MATEPUAIBHBIX M HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBLI B ACATCIbHOCTL, OLICHUBATL COOTBCTCTBUC PC3YJILTATOB LCIISIM, OLICHUBATh PUCKHU HOCJ'IGI[CTBI/II;'I JACATCIIbHOCTH,

KOOPJAWHHUPOBATH U BHIMOJIHATH PA0OTY B YCIOBHUSX PEATbHOTO, BAPTYATBHOIO U KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

Pa3BHUBATh KPCATHUBHOC MBIIIJICHUEC NIPU PCIICHHUU JKU3HCHHBIX HpOGHeM;

2) 6a30BbI€ MCCIIEI0BATENBCKUE JIEHCTBUS:

BJIaJIETh HABBIKAMH Y4€OHO-HCCIICIOBATEILCKOW W MPOCKTHOM JIEATEIBHOCTH, HaBBIKAMHU Pa3pelieHus mpobieM, 00J1aiaTh CIIOCOOHOCTBIO H
TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOMCKY METOJIOB PEIICHHUS IPAKTHYECKUX 3a/1a4, IPHMEHEHHIO Pa3INYHbIX METOI0B MO3HAHHUS;

HCIIOJIB30BAaTh Pa3IM4YHbIC BHUAbLI ACATCILHOCTH IIO IMOJYYCHHIO HOBOI'O 3HAaHHA, €ro MHTCPIIPETAlWH, HpeO6pa30BaHI/IIO U OPUMCHCHUIO B
y4eOHBIX CUTYAIMAX, B TOM YHCJIE ITPU CO3IAHUHU YUEOHBIX M COIMAIBHBIX TPOEKTOB;

q)OpMHpOBaTI) HayT-IHI)If/'I THUII MBIIIIJICHUA, BJIIAACTh Hay‘lHOfI TepMI/IHOJIOFHeﬁ, KIIFOUEBBIMU IMTOHATHUAMU U METOAaMU,

CTaBHUTh M (POPMYJIMPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEILHOM AEATEILHOCTH M )KU3HEHHBIX CUTYAIHSIX;

BbIABJIATE MPUYUHHO-CIICACTBCHHBIC CBSA3HM W AKTYAJIUM3HWPOBATH 3aJdaydy, BBIABUI'ATbL THUIIOTE3Y eé pelICHUs, HaXOAWUTb AapPryMEeHTbI JIA
JI0Ka3aTelbCTBA CBOMX YTBEPIKICHHUI, 3a/1aBaTh IAPAMETPhl U KPUTEPUH PEILICHNUS;

AHAJIM3UPOBATH MMOJIYYCHHBIC B XOJA€ PCIICHUA 3ala4d PE3YbTaTbl, KPUTUYCCKU OLCHUBATH UX JOCTOBCPHOCTH, IPOrHO3UPOBATH U3MCHCHHC B
HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIH OIBIT;

OCYIIECTBIIATH [IEJIEHANPABICHHBIN MTOMCK MIEPEHOCA CPEJICTB U CIIOCOOOB JCHCTBHSI B IPO()ECCHOHATBHYIO CPEY;

YMETDH INIEPCHOCUTH 3HAHHWA B ITO3HABATCIIBHYIO U ITPAKTUYCCKYIO oOJractu KUBHEACATCIBbHOCTH,

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTeil;

BbIZIBUT'aTb HOBBIC WICH, NpCjiaraTb OPUTHHAJIBHBIC IMOAXOJAbl U PCUICHUSA, CTABUTH HpO6J’IeMBI M 3aJa4u, JOITYCKAroIIe aJlbTCPHATHWBHBLIC
pelieHus;

3) pabota ¢ uHdpopmarueii:

OpUEHTUPOBATHCSA B PA3IMYHBIX MCTOYHHMKAX HMHPOpMAIUHU (TEKCTe y4eOHOro MocoOusi, Hay4yHO-NOMYJISPHON JUTEepaType, OMOIOrHYeCKUX
CIIOBapsIX W CIPaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B IHTepHETE), aHATH3UPOBATh HH()OPMAIIHIO Pa3IUYHBIX BHIOB U (JOPM HpeICTaBICH U,
KPUTHYECKH OLIEHNBATh €€ TOCTOBEPHOCTh U HEITPOTUBOPEUNUBOCTE;

(bOpMyIHpPOBaTH 3alpPOChl M TMPUMEHSATH PA3IUYHbIE METOABI MPH MOUCKE U 0TOOpe OHONOTHYECKON HH(OPMAIMH, HEOOXOAMMOU JIst
BBITIOJIHCHUSL y‘Ie6HBIX 3aaa4,

OpruOOpETaTh  OMBIT  HCIOJIB30BaHUSA  HMH()OPMAITMOHHO-KOMMYHHKATHBHBIX ~ TEXHOJIOTHH, COBEPIIEHCTBOBATH KYJIBTYPY AKTHBHOTO
HCIIOJIB30BAHHA PA3JIMYHBIX ITOUCKOBBIX CUCTEM;,



CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (OpPMY IpeAcTaBiIeHUs OHOIOrHMYecKoil uHpopMauu (CXembl, rpaQuKu, AUarpaMMbl, TaOJIUILIbI,
PUCYHKHU U APYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KauecTBE CpEeACTBa MpH paboTe ¢ Ouoiormueckoil mHpopMaluen: NpUMEHsITh XUMUYeckue, Gru3ndeckue 1
MaTeMaTHYeCKUe 3HAKU U CUMBOJIBI, (OPMYIIbI, a00peBUaTypy, HOMEHKIIATYPY, UCIIOJIb30BaTh U MPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HaTJISTHOCTH;

BJIAJICTh HAaBBIKAMU PACIIO3HABAHUSA U 3aIUTH HH(pOpMaIiu, HHPOPMAIIMOHHON 0€301MacCHOCTH JIMYHOCTH.

OBnazneHre yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSMU:

1) obienue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX cepax >KU3HM, aKTMBHO Y4acTBOBATh B UAJIOTe WIIU JUCKYCCHUU IO CYIIECTBY OOCYXIaeMOil TeMbl
(ymMeHue 3a7aBaTh BOIPOCHI, BBICKA3bIBATh CYX/IEHHUS OTHOCUTENIBHO BBIMOJIHEHUS NpEAJaraéMoil 3ajauu, yYUTbIBaTh HHTEPECHI U COIJIACOBAaHHOCTh
MO3UIUH IPYTrUX YYaCTHUKOB AMANIOTa WU JUCKYCCUN);

pacro3HaBaTh HeBepOalbHbBIE CPEICTBA OOIICHHS, MOHUMATh 3HAUCHHE COIMATBHBIX 3HAKOB, MPEANOCHUIOK BO3SHHUKHOBEHHS KOH(MIMKTHBIX
CUTYallul, yMETh CMSIr4aTh KOH(JIUKTHI U BECTU NIEPETOBOPHI;

BJIQ/IETh PA3IMUHBIMU CIIOCOOaMH OOIEHUS U B3aUMOAEHCTBYSI, TIOHUMAaTh HAMEPEHMSI IPYTUX JIOAEH, IPOSABIIATh YBAXKUTEIHLHOE OTHOIIEHUE K
coOeceTHUKY U B KOpPPEKTHOU popme popMynnpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIAaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAaHUEM SI3IKOBBIX CPE/ICTB;

2) coBMeCTHas JeSTEIIbHOCTb:

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW ¥ MHAMBUAYAJIbHON pabOThl IpU PEUIEHUH OMOJIOTHYecKON MpoOaeMbl, 000CHOBBIBATH
HE00X0AMMOCTh IPUMEHEHUS TPYNIOBBIX (POPM B3aUMOACHUCTBUS NPH pelIeHUH yueOHOM 3a1aun;

BbIOMpATh TEMATUKY M METO/Ibl COBMECTHBIX JEMCTBUI ¢ yUETOM OOLIMX HHTEPECOB M BO3MOYKHOCTEN Ka)XA0Tr0 WiEHa KOJIJIEKTUBA;

IIPUHUMATD L€ COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBAThH JEHCTBUSA MO €€ JOCTUIKEHUIO: COCTABIIATh IUIAH JIEHCTBUH,
pacrhpeienaTh poJik ¢ y4€TOM MHEHUM Y9aCTHHKOB, 00CYX/IaTh pe3yIbTaThl COBMECTHOU PabOTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJ[a U KaXJI0r0 yYaCTHUKA KOMaH bl B OOIIMK pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJIEH C MO3UIIUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMUECKOE IIOBEJEHHE B pPa3IMYHBIX CUTYaIUsX, HPOSIBIATH TBOPUECTBO M BOOOpaskeHHE, OBbITH
WHUIIMATUBHBIM.

OBnazeHre yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMMU:

1) camoopranuzanus:

MCIIOJIb30BaTh OMOJIOTHYECKHUE 3HAHUS JUISI BBISIBJICHUS MPOOJIEM U UX PEICHUS B )KU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BBIOMpPATh Ha OCHOBE OMOJOIMUYECKUX 3HAHU 11€JIeBbIE€ U CMBICIOBBIE YCTAHOBKU B CBOUX JEHCTBUSAX M MOCTYMKAX IO OTHOIIEHHUIO K >KHUBOM
MIPUPO/IE, CBOEMY 3JJOPOBBIO U 37J0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATENBHYIO JESITEIbHOCTb, BBIABIATH NMPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a7a4ydl B
00pa30BaTeNbHON EeATENbHOCTH U KU3HEHHBIX CUTYaIHIX;



CaMOCTOSITENILHO COCTaBJISATh IUIaH PEIIEHUs POOJIEMBl ¢ Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U NMPEAIOUYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

pacHIMpATh paMKH Y4eOHOI0 IIpeAMETa Ha OCHOBE JIMUHBIX NPEANIOYTEHUI;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTH 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO IIHUPOKOW OHPYIUIMM B pa3HBIX 00JacTAX 3HAHWUH, IOCTOSHHO TIOBBIIATH CBOM
00pa3oBaTeNbHbIN U KYJIbTYpHBIH YPOBEHB;

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B 1€ATEIILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIETISM;

BJIAJICTh HaBBIKAMHU ITO3HABATEIBHON pe(IIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUH M MBICIUTEIHLHBIX MPOIECCOB, X PE3YIHTATOB H
OCHOBAHHUH, UCIIOJIb30BaTh NPUEMBI peIEKCUM I OLIEHKU CUTYalluH, BIOOpA BEPHOI'O PELICHHUS;

OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELLIEHUS 110 UX CHUKEHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npunATUs ceds U APYTrux

NpUHUMATh ce0sl, TOHMMAasl CBOU HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaABO JAPYTUX Ha OIINOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeJIoBeKa.

[TpenmerHble pe3ynbTaTsl ocBoeHus npopamMbl COO o Ouosoruu Ha 6a30BOM YpOBHE BKIIIOYAIOT crenuduyeckue A yueOHOro npeamMera
«buosnorus» HayyHble 3HAHUSA, YMEHHUS U CHOCOOBI JIEHCTBUM 1O OCBOCHHIO, MHTEPIPETAlMU U NMpeoOpa3oBaHUIO 3HAHWM, BUABI EATEIbHOCTH I10
MOJTyYEHHIO HOBOTO 3HAHMS U NPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX y4eOHBIX CUTYallUsAX, & TAK)KE B pEalIbHBIX JKU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C
6uoznorueil. B mporpamme nmpeniMeTHbIe pe3yabTaThl IPEICTAaBICHHBI 110 TOJaM 00yUYeHHUSI.

[TpeameTrHble pe3ynbTaThl OCBOCHUs yueOHoro npeamera «buonorus» B 10 KiIBcce AOIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHMM O MECTE W pOJIM OMOJOTMH B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUH COBPEMEHHOI
€CTECTBEHHO-HAyYHOW KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHHUS, O BKJIA/E€ POCCUMCKUX M 3apyOEKHBIX YUEHBIX-OMOJIIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHAJIBHOW IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs KU3HEHHBIX 3aa4;

YMEHHME pPacKpbIBaTh COJE€pKaHUuE OWOJIOTMYECKUX TEPMUHOB M MOHSITHM: »XU3Hb, KJIE€TKa, OpraHu3M, MeTaboinu3M (0OMEH BelecTB M
NpeBpallieHHe DSHEPruM), TOMEOcTa3 (CaMOpEryyslus), YpPOBHEBas OpraHU3allUsl >KUBBIX CHCTEM, CAaMOBOCIPOU3BEACHUE (PEHpORYKIIHS),
HACJIEICTBEHHOCTh, N3MEHYHBOCTb, POCT U Pa3BUTHE;

yYMEHHUE HU3JIarath OMOJIOTHYECKUE TeOpUH (KJIETOUHAsl, XPOMOCOMHAs!, MyTallMOHHAs, IEHTPaJIbHAs JoTMa MOJIEKYJISIPHON OMOJI0ruM), 3aKOHBI
(I'. Menpnens, T. Moprana, H.M. BaBuiioBa) u ydeHus (0 HEHTpaXx MHOrooOpas3usi W MPOUCXOXKIEHHUS KylbTypHbIX pacteHuit H.M. BaBunosa),
OIIPEAEIATh TPAHULIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;



yYMEHUE BJIaJIeTh METOJaMH Hay4yHOI'O [T0O3HaHUS B OMOJIOrMH: HAOJIOEHNE U OITUCAHUE )KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUH, OpraHu3anus u
NpOBEICHUE OMOJIOTMYECKOr0 SKCIIEPUMEHTA, BBIABI)KEHUE TMIIOTE3bI, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEIyeMBbIMH BEIHMYMHAMHU, OOBICHEHHE
IIOJyYEHHBIX pE3yJbTaTOB, MCIIOJIB30BAaHHBIX HAYUHBIX MOHATUH, TEOpPUH M 3aKOHOB, YMEHME JleJlaTh BBIBOJbl Ha OCHOBAaHUM IOJTYYEHHBIX
pE3yJIbTaTOB;

YMEHHUE BBIJICNATh CYLIECTBEHHBIE IPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U IYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPIaHU3MOB,
0COOEHHOCTH TIPOLIECCOB: OOMEHA BEIIECTB M NPEBpALICHHUS SHEPrHM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOrO W HHEPreTHYecKOoro OoOMEHa,
XEMOCHHTE3a, MUTO03a, Mei103a, OII0A0TBOPEHHUS], PA3MHOKEHMSI, UHANBUAYAJILHOTO PA3BUTHS OpraHn3Ma (OHTOI€He3);

yYMEHHUE MPUMEHSTDH MOJYyYCHHbIC 3HAHUS AJIs1 OOBSICHEHUS! OMOJIOTUYECKUX MPOLECCOB U SIBICHUH, IS MPUHATUS NPAKTUYECKUX PEIICHUH B
MIOBCEJIHEBHOM JKM3HU C LeNblo obecrieueHust 0e30MacHOCTH CBOETO 3/10pOBbSl M 3/I0POBbsI OKPY)KAIOLIUX IO/, COOII0IEHUsT HOPM I'PaMOTHOIO
MOBEJICHUS B OKPYIKAIOIICH MPUPOIHON cpelie, MOHUMaHKe HEOOXOAMMOCTH HCIIOJIb30BAHUS JIOCTIKEHUH COBPEMEHHON OMOJIOTUN M OMOTEXHOJIOTHIA
IUIsl pPallMOHAIBHOTO NIPUPOIOTI0NIb30BAHMS;

YMEHME pelIaTh FIEMEHTAapHbIE FTEHETUYECKUE 3aJa4d Ha MOHO- U JUTHOPUIHOE CKpELIMBaHKE, CLEIIICHHOE Hacle0BaHNE, COCTABIISATh CXEMbI
MOHOTHOPUAHOTO CKpEIMBaHUS JUIsl IPEICKa3aHMsl HACIe0BaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH J1a00paTOPHBIE U IIPAKTUUYECKUE pabOThI, COOJII0IaTh IpaBUia pu padoTe ¢ y4EOHBIM U JJAOOPaTOPHBIM 000pPYI0BAaHUEM;

yMEHUE KPUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATh MH(DOPMALIMIO OHOJIOTHYECKOTO COJePKAHNUS, BKIIOYAIOLIYIO IICEBJJOHAYYHbIC 3HAHUS U3
Pa3IMYHbIX UCTOYHUKOB (CpPEICTBAa MAacCOBOM MH(OPMALIMK, HAYYHO-TIONYJISPHbIE MaTEpUasbl), ITUUECKUE aCIIEKThl COBPEMEHHBIX UCCIIEJOBAHUN B
OuoJsioruu, MeAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00001Ias OMOIOrMYECKy0 HHPOPMAINIO U3 HECKOJIbKUX HNCTOYHHMKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmapar 6MOJIOTHH.

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11 kiacce T0MKHBI OTpaXxarh:

c(OPMHPOBAHHOCTh 3HAHUNA O MECTe M POJM OMOJIOTMU B CHCTEME HAayYHOI'O 3HAHUS €CTECTBEHHBIX HayK, B (POPMHUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTHHBI MUPAa U Hay4YHOTO MHPOBO33PEHMS, O BKJIAJE POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE OMOJIOTHH,
(GYHKIIMOHATIBLHOM TPAMOTHOCTH YEJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a]1a4;

YMEHHE PacKphIBaTh COAEepaHNe OMOIOrMUECKUX TEPMUHOB U MOHATHI: BUA, MONMYJISUSA, TeHO(DOH I, IBOJIIOLMS, IBUKYIIUE CHIIbI ((PaKTOPHI)
HBOJIIOLUH, MPHCIIOCOOICHHOCTh OPraHU3MOB, BHJ000pa30BaHUE, 3KOJIOIMYECKHE (PAKTOpPbI, SKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTHI, PEAYLIEHTHI,
LTI TTUTAHUS, SKOJIOTUYECKast MUpaMuia, OuoreorieHo3, onocdepa;

yYMEHHE U3Jlaratb OMojiornyeckue Teopun (3BosonnonHas reopust Y. JlapBuHa, CHHTETHYECKasi TEOPHSI 3BOJIIOILUH ), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponpimeBoro cxoactea K.M. bopa, uepenoBanus TiaBHBIX HampasieHuid u myredl sBomonuu  A.H. CeBeproBa, yueHuss o Ouocdepe
B.U. Bepnajckoro), onpeneisiTh FpaHUIIbl KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHUE BJIJIeTh METOJaMH HayYyHOI'O [TO3HAHUS B OMOJIOrMU: HAOIIOCHNE U ONTUCAHUE )KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUMN, OpraHu3alys U
MPOBEJICHNE OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIIBUKEHHE T'MIIOTE3bl, BBISIBJICHHE 3aBHCHUMOCTH MEXAY HCCIeAYeMbIMH BEIMYWHAMHU, OObSICHEHUE
MIOJIYYEHHBIX PpE3YJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IOHSTHHA, TEOPUH M 3aKOHOB, YMEHME J€jaTh BBIBOABI HAa OCHOBAHMM IIOJYYEHHBIX
pe3yNIbTaTOB;



YMEHHE BBIACTATH CYIIECTBEHHBIC NPU3HAKK CTPOCHUS OHMOJIOTHYECKHX OOBEKTOB: BHIOB, IOMYJSAIMH, IMPOAYLEHTOB, KOHCYMEHTOB,
peIyLeHTOB, OMOTEOLEHO30B U IKOCUCTEM, OCOOEHHOCTH IPOIECCOB: HACIEICTBEHHON HM3MEHYMBOCTH, €CTECTBEHHOrO 0TOOpa, BUI000pa3oBaHus,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB, NEHCTBHS IKOJOTMYECKHX (PAaKTOPOB HAa OPraHM3MBI, IEPEHOCa BEHIECTB M IMOTOKA DHEPrHH B JKOCHCTEMAaX,
AHTPOIIOTEHHBIX U3MEHEHUH B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BELIECTB M OMOT€OXMMUYECKHX IIMKIIOB B OHocdepe;

yMEHHE NPUMEHATH MOJIydeHHBIC 3HAHUS JUIS OOBSICHEHHS OMOJIOTHYECKHX IPOLIECCOB U SIBICHHUH, JUIS MPUHATHS NPAKTHYECKUX PEIICHUH B
MOBCEHEBHOM JKM3HU C LENbI0 obecrieueHusi O0€301MacHOCTH CBOETO 3/0POBBS M 3/I0POBbSI OKPY)KAIOLINX JIIOJIEH, COOMI0NEHUSI HOPM T'PaMOTHOTO
MOBEAICHUSI B OKPYKAlOIIEH MNPHPOAHOH cpeae, NOHMMaHHE HEOOXOAWMOCTH HWCIOJNB30BaHUS JOCTH)KEHHH COBPEMEHHOW OHONOTHH UIs
PaMOHATBHOTO PUPOIOIOIH30BAHUS;

yYMEHHE PeIIaTh IEMEHTapHbIC OMOJIOTHYECKHIE 33/1a4H, COCTABIIATh CXEMbI IEPEHOCA BEIIECTB M YHEPTUH B HIKOCUCTEMAX (L[eNH MUTaHHA);

YMEHHE BBINOJHATH J1a00paTOPHBIE U IIPAKTUUYECKHE PabOThI, COOJII0IaTh IpaBUia Mpu padoTe ¢ y4eOHBIM U JJAOOPaTOPHBIM 000pPYI0BAaHUEM;

yMEHHE KPUTUYECKH OLIEHHBATh M MHTEPIPETUPOBATH HHPOPMAIHIO OHOJIOTHYECKOTO COACPKaHMsI, BKIIOYAIOINIYIO [ICEBIOHAYYHbIC 3HAHUS U3
pa3MYHBIX HMCTOYHHUKOB (CpEICTBAa MAaccOBOM HH(MOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHajbl), paccMaTpUBaTh IIIOOATbHBIE SKOJIOTHYECKHE
po0JIeMBbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHUIO K HUIM COOCTBEHHYIO TTO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIICHHUs, 0000masi OMOIOTHIECKYI0 HH(POPMALIUIO U3 HECKOJIbKUX HCTOYHHKOB,
IPaMOTHO UCIIOJIb30BATh MOHATUIHBIN anmapaT OHOJIOTHH.

TemaTnueckoe niannposanue B 10 kiacce

Ne n/nn HazBanue Tembl Hcnonp3oBanue [ara nnas. DNEKTPOHHBIN pecypc
3JIEMEHTOB
YMK
1. | Beenenwue. buosorus - Hayka o | ¢.4-6
YKU3HU.
Kuaerka (28 1)
2. XVWMHYECKUI COCTaB KIIETKU. m.1 BUBJIOTEKA [[OC
Heoprannueckue coemHeHMS.
3. buononmmepsl. YriaeBoasl. m.2 BUBJIMOTEKA LIOC
Jlunu sl
4. buononumepsl. benku, ux n.3
CTPOCHHE
5. DYHKIMH OEJIKOB .4
6. buononumepsl. HyknenHnosbie .5 BUBJIMOTEKA 1IOC
KHCJIOTBI.
7. | AT® u npyrue opraHuueckue .6 BUBJIHOTEKA 1[OC
COETMHEHMS KIIETKH.




8. JlaGopaTtopnast pabota No 1. c.291
Karanutnueckas akTHUBHOCTh
(epMEHTOB B )KMBBIX KJIETKAX.
9. | Knerounas teopusi. n.7
10. | Kierounass memOpaHa. .8
11. | DuponnasmaTuyueckas CeTb. n.8
Kommnexkc IN'onpmxu n BUBJIMOTEKA 1HOC
JIM30COMBI.
12. | MuTOXOHIPUY, TUTACTHIBI, n.9
OPraHOM/Ibl JBHXKEHUS, BUBJIMOTEKA 1HOC
BKJIFOUCHUSL.
13. | Snpo kierku. XpoMOCOMHBIH m.10
HA0OP KJIETKHU.
14. | IIpokapuOThI U DYKapUOTHI .10
15. | OGoOmarommii ypok 1o Teme
"Ctpoenue u QyHKIIUHU KIETKH"
16. | OGecnieuenue KIeTOK dHepruet | c¢.44-45
17. | ®otocunres. [IpeodpazoBanue | m.11
DHEPTHUH CBETA B SHEPTHUIO BUBJIMOTEKA [IOC
XUMHUYECKHX CBsI3eH.
18. | ®otocunres. [IpeodpazoBanue | m.11
SHEPI'UM CBETA B YHEPTUIO BUBJIMOTEKA IHOC
XAMHYECKHUX CBSI3EH.
19. | Obecnieuenne KIeTOK YHEprueit | m.12
3a CYET OKUCIICHUs
OpraHMYECKUX BEIIeCTB 0e3
y4acTHs KHCIOPo/Ia
20. | buomorndeckoe okucieHue mpu | m.13
Y4aCTHH KHCJIOPOIa
21. | O6oOmaroNMit ypoK 1Mo TeMe
"OGecneyeHue KIETOK BUBJIMOTEKA 11OC
SHeprueun"
22. | I'enetnueckast uHGopMarus. n.14 BUBJIMOTEKA [IOC




VY npoenne JIHK

23. | Ob6pazoBanue MHPOPMALUOHHON | 11.15
PHK no matpure JIHK.
I'enernueckuii Kox.
24. | buocuHTe3 GeNKOB n.16
25. | Perynsuusi TpaHCKpUTIIMY U n.17
TpaHCISAIUU
26. | Bupycsl .18 BUBJIMOTEKA 1IOC
27. | I'enHas u KJI€TOYHAS .19 BUBJIMOTEKA LIOC
WHXCHEepUs
28. | O6obmaroMii ypok 1Mo TeMe
"HacneacTBennas nuadopMmanus
U ee peayn3alnys B KieTke"
29. | KonrponwHas padora Nel no
teme "Kierka"
Pa3mHoxkenue n paspurne opranusmosn (12 1)
30. | Jenenue KieTku. MuTo3. .20
31. | ®a3pl MuTO3a m.20 BUBJIMOTEKA 1HOC
32. | becnionoe u monoBoe m.21 BUBJIMOTEKA 1[0C
pa3MHOXKEHHE
33. | Meiio3 m.22
34. | Obpa3oBaHHE MMOJOBBIX KIETOK | 1M.23
U OILUIOIOTBOPEHUE
35. | Tumsl OIUIOIOTBOPEHUS n.23
36. I/IH,I[I/IBI/II[yaJ'IBHOUC pa3BUTHE. .24 BUBJIMOTEKA [[OC
OMOpHOHATBHBIN MTEPUOJT
37. | UnpuBuayansHoe pasBuTHE. .24 BUBJIOTEKA [[OC
[TocTamMOpHOHATBHBIN TEPUOJ
38. | Opranusm Kak eJuHOE 11eJ10e n.25
39. | BaustHue BHEMIHUX yciaoBUM Ha | 1M.25
paHHEee pa3BUTHE OPTAaHU3MOB.
40. | Ob6obmaromuit ypoK 1mo Teme

"PasMHOXeEHNE U pa3BUTHE




OpraHu3moB"

41.

KonTtponpsHas padora Ne2 mo
teme "Pa3zMHOXEHUE U pa3BUTHE
OpraHu3MoB"

OCHOBBI FeHEeTHKH M ceJieKuuu (27 4)

42. | I'uOpuaonoruuecKuii MeTos .26
W3Yy4YEHUS HACJICTOBAHMS
MIPU3HAKOB
43. MOHOI‘I:I6pI/II[HOG CKpelllMBaHue. | 1.26 BUBJIMOTEKA LIOC
IIepBblii 3ak0H Mennens
44. | Bropoii 3axkoH MeHens .26 BUBJIMOTEKA [1OC
45, | Pemenue 3a1a4 Ha
MOHOTHOPHTHOE CKPEITUBAHUE
46. | I'enotun u GpeHOTHII. m.27
AnnenbHBIE TeHBI.
47. | JIuruOpumHoe CKpelrBaHue. m.28
Tpernii 3akoH MeHnens.
48. | Pemrenue 3ama4y Ha BUBJIMOTEKA LIOC
JUTHOPHIHOE CKpEIIBaHUE
49. | CuerieHHOE HaCJIEI0BaHUE .29 BUBJIMOTEKA LIOC
reHOB
50. | I'eneTtuka moia m.30
51. | Pemrenue 3aga4 mo
CIICTUICHHOMY HaCJICJIOBAHMIO.
52. | B3auMmoneiicTBIE T'€HOB. m.31
BresiiepHasi HacIeICTBEHHOCTh
53. | BzaumMoseiicTBre reHOTHIIA U m.32
cpenbl pu GOPMUPOBAHUU BUBJIMOTEKA LIOC
npHU3HaKa
54. | OGo0marmuii ypoK 1mo Teme
"OCHOBHBIE 3aKOHOMEPHOCTH BUBJIMOTEKA [HOC
SIBIIEHUI HACJIEACTBEHHOCTH"
55. | HacnencrBeHHass H3MEHUYHMBOCTE. | 11.33




56.

MoaudukanronHas
M3MEHYUBOCTH. JL.p.
[TocTpoeHne BapuallMOHHOTO
psiia ¥ BapMalluOHHOW KpUBOU

m.33, c.293

57,

MYTaHI/IOHHaﬂ HN3MCEHYHNBOCTDH

n.34

58.

HacnencrsenHas M3MEHUYMBOCTD
qe0BeKa

m.35

59.

Jleyenue u npenynpexacHue
HEKOTOPBIX HACIEICTBEHHBIX
0oJse3Hel yenoBeka

.36

BUBJIMOTEKA I[HOC

60.

O060061mamui ypok 1mo Teme
"3aKOHOMEPHOCTH
M3MEHUYUBOCTHU"

BUBJIMOTEKA [IOC

61.

OI[OMaH_IHI/IBaHI/Ie KakK
HaJaJbHBIA dTan CCIICKIIMHN

n.37

62.

MeTo1pl COBPEMEHHOM
CENEKIUU

.38

BUBJIMOTEKA [IOC

63.

Metobl COBpEMEHHOU
CEJIEKIIUHU

.38

BUBJIMOTEKA [IOC

64.

ITonumionaus, oTnaneHHas
ruOpuAN3aIMs, HCKYCCTBEHHBIN
MYyTareHe3 u uX 3Ha4CHHUE B
CEJIEKIUH

.39

65.

Ycnexu cenexkmun

.40

66.

O06o0mmaromuii ypok 1mo teme
"I'eneTHka U cenekmus"”

67.

KonTponbnas pabota Ne3 no
TeMme "OCHOBBI T€HETUKU U
cenexmn"

68.

3aKII0UUTEIbHBIN YPOK

TemaTnueckoe niiannposanne B 11 kiaacce

Ne i/t

HazBauue teMbl HUcnonw3oBanue
snemMenToB YMK

Jara nnaH.

DIIEKTPOHHBIN pecypc




Iposnonus (38 u)

1. Bo3HukHOBEHUE U m.41
Pa3BUTHE SBOIFOLIMOHHBIX BUBJIMOTEKA 1IOC
MIPEJCTaBICHUI
2. Y.JlapBuH u ero Teopust m.42
MIPOUCXOKJICHHS BUJIOB
3. JlokazarenbcTBa 3BOIONNM | 11.43 BUBJIMOTEKA LHOC
4. JlokazarenbcTBa HBOTIONMY | 11.43 BUBJIMOTEKA 11OC
5. Bun. Kpurepun Buja. n.44
ITonynsauus
6. Ponb u3amenunBocTU B m.45
SBOJIIOIIOHHOM TIPOIIecce
7. JIa6.pab.Nel c.292
Mopdonoruueckue § BUBJIMOTEKA 1[OC
0COOEHHOCTH pacTeHUI
pa3IMYHbIX BUJOB
8. Jla6.pa6.Ne23mMeHuuBOCTH | €.292
OpraHU3MOB
0. EcTecTBennsiit 0TOOD - .46
Harnpasisomui Gpakrop BUBJIMOTEKA [IOC
HBOJIIOLINN
10. @OpMBI ECTECTBEHHOTO .47 BUBJIMOTEKA [[OC
0TOOpa B NOMYJIALUAX
11. Hpeiid reHos - paxTop m.48
HBOJIIOIIUN
12. Mzomnsmms - .49
HBOJIIOIIMOHHBIN (haKTOP
13. [TpucnocoOneHHOCTS - .50
pe3ynbTaT NeUCTBUS BUBJIMOTEKA [IOC
(haKTOPOB IBOIIOITUHI
14. BunoobpasoBanue n.51
15. OcHoBHbIE HaNpaBICHUS m.52 BUBJIOTEKA 110C

9BOJJIIOIITMOHHOT'O ITpoLecca




16. OCHOBHBIE HAIIPABJICHHS m.52 BUBJIMOTEKA 1[OC
HBOJTIOIIMOHHOTO TpoIiecca
17. O06o0maromuii ypok 1mo
teme "PazButue
SBOJIIOIIMOHHBIX UJICH.
JlokazarenbcTBa
3BOJIIOIUA"
18. Pa3Butne npeacrasnenuit | n.53
0 BO3HUKHOBEHHUH >KH3HU
19. CoBpemeHHbIe B3MUIAIbl Ha | 11.54
BO3HHUKHOBCHHE KU3HU
20. PazBurtue xu3Hu Ha 3emie | ¢.180 BUBJIMOTEKA 1IOC
21. PazBuTne xu3Hu B m.55
KPHUIITO30€
22, Pa3BuTHe xu3Hu B paHHeM | 11.56 BUBJIMOTEKA [[OC
1ajgeo30e
23. PazBuTne xu3Hu B m.57 BUBJIMOTEKA [[OC
MO3THEM T1aJIC030€
24. PasBuTne xu3Hu B Me3030¢ | 11.58
25. Pa3BuTHe Ku3HU B .59
KailHO30€
26. Msoroo0Gpasue .60
OpPTaHHYECKOTO MHPA.
[TpuHIMIIBI cCTEMATUKU
27. Knaccudukanus m.61
OpPTaHU3MOB
28. O06o0marmui ypok mo
teme "Pa3BuTHE KU3HHA Ha
3emue"
29, [Tpoucxoxaenue yenoseka | c.216
30. brwxaiinie m.62
"poJICTBEHHUKH" YeTOBEKa BUBJIMOTEKA 11OC

CpCau KUBOTHBIX




31. Brnmxaiiimme m.62
"poJICTBEHHUKH" YeIOBEeKa
CpeH KUBOTHBIX
32. OCHOBHBIC 3TaIIbI m.63 BUBJIMOTEKA [[OC
SBOJIIOIIMH TPUMATOB
33. ITepBble peacTaBuUTENN .64 BUBJIMOTEKA 1[OC
poaa Homo
34. ITosiBIIeHUE YeloBEKa .65
pa3yMHOT0
35. ITosiBiIeHUE YeloBEKa .65
pa3yMHOT0
36. ®DaKTOPBI SBOIIOLHUH 11.66
YyeJa0BeKa
37. YenoBeueckne pacsl .66 BUBJIMOTEKA 1HOC
38. O06o0mammuil ypok 1mo
teme "[Ipoucxoxaenue
yejioBeka'
OcHoBbl 3k0710rUM (18 9)
39. [Tpenmer 3xoorum. n.67
Okonoruyeckue GakTopsl BUBJIMOTEKA [IOC
CpeIIbI
40. BzaumoneiictBue .68
TIOMYJISIIIAIA Pa3HBIX BUJIOB
41. CoobmiecTBa. .69
DKOCHUCTEMBI.
42. [ToTtok sHEpruu u Lenu n.70
MUTaHUS
43. [ToTok sHEpruu u Lenu n.70
MUTaHUS
44, CBolicTBa YKOCHUCTEM m71 BUBJIMOTEKA HOC
45. CMeHa DKOCUCTEM m.72
46. ATpOIIEHO3BI n.73 BUBJIMOTEKA 11OC
47. ITpumenenne .74 BUBJIMOTEKA [IOC




9KOJIOTMYECKHUX 3HAHUH B
MPAKTUYECKOU
JIESITEIbHOCTH YEJIOBEKa

48. O06o00manmui ypok mo
Teme "DKOCUCTEMBI"
49. CocraB u QyHKIUU n.75
ouochepsl
50. Kpyrosopot xumuueckux | n.76
2JIEMEHTOB
ol. buoreoxnmuueckne .77
TIpoIIecChl B Onocdepe
52. BiusHue nesarenbHOCTH c.273
YeJioBeKa Ha Ouochepy
53. ['moGasibHBIC m.78 BUBJIMOTEKA 1[OC
HKOJIOTMYECKUE TIPOOIIEMBI
54, ['moGayibHBIC m.78
HKOJIOTMYECKUE TIPOOIIEMBI
55. OO6miecTBO U OKpyXxaroriasi | 1m.79 BUBJIMOTEKA [[OC
cpena
56. O6006mmamui ypok mo BUBJIMOTEKA 1[0C

teme "buocdepa"

IToBTOpenune kypca ouonornu (12 v)

57, Metobl GHoIOrHUECcKOn
HaYKH, IPU3HAKH JKUBOTO,
YPOBHHU OpraHU3alUH
KHU3HH
58. Kiierounas Teopus. pazznen 1, riaBbl
CtpoeHue KIETKH. 1,2
59. JleneHue KIeToK. pasznen 2, riasa 5
Bocmnpoussenenue
OpPTraHU3MOB.
60. Onroreunes pasznern 2, riiaBa 6
61. MeTaboa13M KIETKH. pasgen 1, rmasa 3




DHepreTUYecKuii 0OMeH H
¢dorocunTe3

62.

MeTabomau3M KIIETKH.
Peakuuu marpuyHoro
CUHTE3a

paszen 1, riasa 4

BUBJIMOTEKA LIOC

63.

3aKOHOMEPHOCTH
HACJIEJCTBEHHOCTHU U
U3MCHYNBOCTH

paznen 3

64.

Pemenue 3ajJa4 110
T'CHCTUKC

BUBJIMOTEKA [IOC

65.

I'eneTuka yenoBeka

BUBJIMOTEKA [TOC

66.

MHuoroo6pasue
opranusmoB. bakrepumu.
['puls1. Pactenus.
JKuBOTHBIE.

yueOHuKU 6, 7
KJacca

67.

I'uruena yenoseka.
@DakTOpBI 340pOBBA U
pHUCKa.

yueOHUK 8
KJacca

68.

Hrtorosast KOHTpoOJIbHASA
pabota B popme EI'D
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