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HOACHUTEJIBHAS 3AIIUCKA

Ilpu pa3paboTKe MpOrpamMMbl IO OHOJNOTHH TEOPETHYECKYIO OCHOBY AJIS ONpPEACNICHHS IMOAXOJIOB K (OPMUPOBAHHIO COAEPXkAHUA y4eOHOro mpeamera «BHONOTHSI» COCTAaBMIIM:
koHuenrtyaisHble nosoxernst PI'OC COO o B3auMO0OOYCIOBICHHOCTH LieNeH, COAEPIKAaHNs, pe3yIbTaTOB 00ydeHHsI U TPeOOBaHUH K YPOBHIO ITOJIT0 TOBKU BBIITY CKHHKOB, HIOJIOXKEHHUS 00 00IINX
LEJIX U NPUHIHIIAX, XapaKTePH3YIOIINX COBPEMEHHOE COCTOSTHHE CHCTEMBI cpe/iHero obmiero oopaszoBanus B Poccuiickoit deneparyy, a Takke NONOKeHHs 0 crenuduke 6nonoruy, e€ 3HaueHNU
B MO3HAHUHM KMBOIl MPUPOABI M 00ECTICUSHHH CYILIECTBOBAHMS YeNoBeueckoro obmecta. COracHO Ha3BaHHBIM TOJIOKEHHSAM, ONpPE/IeNeHbl OCHOBHBIE (ByHKIMH MPOrPaMMBbI 10 OHONOTHH U €€
CTpYyKTYypa.

ITporpamma 1o 6HoNOruK AaET MPEACTABICHHE O LENsIX, 00 0011ei cTpaTerny 00y4eHus, BOCIIUTAHUS U pa3BUTHs 00YJarOLINXCs CpeACcTBaMHU Y ueGHoro npeamera «brosorus», onpenenser
00s13aTenbHOE IPEIMETHOE COAEPKAHUE, €0 CTPYKTYPY, Paclpe/ieleHne 1o pa3jienaM U TeMaM, PeKOMEHIyeMYI0 [OC/IeI0BaTeIbHOCTb H3yYeHHs y4eOHOTo MaTepHalia ¢ y4€TOM MeXIPEIMETHBIX
¥ BHY TPHUIIPEIMETHBIX CBsI3€il, IOTUKK 00pa30BaTeIbHOTO MPOIIecca, BO3PACTHBIX 0COOCHHOCTEH 00yJalOINXCs.

B nporpamme 1o 610I0THY TaKKe yUUTHIBAIOTCS TPEOOBAHNUS K INIAHUPY EMbIM JITYHOCTHBIM, METAIIPEIMETHBIM U IIPEAMETHBIM PE3yJIbTaTaM 00yueHHs B HOPMHUPOBAHUH OCHOBHBIX BHIOB
y4eOHO-TI03HABATENBHON AesATeIbHOCTH/ydeOHBIX NeHCTBHIT 00y TaIOMUXCsI IO OCBOEGHHIO COJIEPIKaHUsI OMOJIOTHIECKOT0 00pa30BaHMsI.

B nporpamme o 6nosorun (10—11 knaccel, 6a30BEIH ypoBeHb) peaan30BaH NIPUHIIUI IPEEMCTBEHHOCTH B U3YYEHHN OMOJIOTHH, Oarofaps 4eMy B Heil IpocMaTpHBaeTCs HalPaBJIeHHOCTD
Ha Pa3BUTHE 3HAHUH, CBS3aHHBIX C (OPMUPOBAHNEM ECTECTBEHHO-HAYYHOTO MUPOBO33PEHHS, IEHHOCTHBIX OPUEHTALUHN JITYHOCTH, 3KOJIOTHYECKOT0 MBILIICHHU, IPEICTaBICHUH 0 310pOBOM 00paze
JKU3HU M OCPEKHBIM OTHOLICHHEM K OKPY’Kalollel mpupoaHoi cpezne. [IoaToMy Hapsity ¢ H3yueHHeM OOIeOHONIOrHYECKUX TEOPHi, a TaKKe 3HAHUIT O CTPOCHHH JKUBBIX CHCTEM Pa3HOTO paHra u
CYIIHOCTH OCHOBHBIX IPOTEKAIOLINX B HUX MPOIECCOB B MPOTpaMMe MO0 GHOJIOTHH yIeJIeHO BHUMaHHUE MCIIOIb30BAHHIO TOJMyUCHHBIX 3HAHUH B MOBCEAHEBHOM )KU3HU JUIS PELICHUS PHUKIIAIHBIX
3a71a4, B TOM 4YHCIe: NMPOQUIAKTHKHA HACJIEJCTBEHHBIX 3a00JIeBaHMI YeloBeKa, MEIUKO-TeHETHIECKOTO KOHCYJIBTHPOBAHMS, OOOCHOBAHHS AKOJOTHYECKH IeIeCO00pa3HOTO ITOBEACHUS B
OKpYJKaIOIIeH MPHUPOIHOI cpele, aHain3a BIMSIHHS XO3IHCTBEHHOH JESATENPHOCTH 4YEOBEKa Ha COCTOSHHE HMPHPOAHBIX M MCKYCCTBEHHBIX 3KOCHCTEM. YCHJICHHME BHMMAHHS K INPUKIJIAIHOMN
HaIpaBJICHHOCTH y4eOHOTo npeaMeTa « BHoIorust» NpoJUKTOBaHO HEOOXOMMOCTHIO 00ECIICUCHHs yCIIOBUH JUTS PEIICHHs] OHON U3 aKTYJIbHBIX 3a/1a4 IIKOJIBHOTO OHOJIOTHYECKOTo 00pa30oBaHus,
KOTOpas IpeAronaraetT GOpMHUpPOBaHHE Y 00yUarOLINXCs CIOCOOHOCTH aJJalITUPOBAThC K M3MECHEHHSIM IMHAMHYHO Pa3BUBAIOIETOCS COBPEMEHHOTO MHpA.

Bronorus Ha ypoBHe cpeqHero odmiero oopa3zoBaHus 3aHIMAaeT BaxkHOe MecTo. OHa obecnieurBaeT GOpMUPOBaHHE Y O0YJAOIINXCS MPEICTaBICHII 0 HAYYHOH KapTHHE MHUPA, PACIIHPSIET
n 0000IaeT 3HaHMUs O YKUBOHM NPHPOJE, €€ OTIIMYMUTENbHBIX NPH3HAKAX — YPOBHEBOM OpraHM3allMK U 3BOJIIOLMH, CO3AaET YCIOBHS JUI: TO3HAHUS 3aKOHOB XXMBOW MPHPOIBI, (OPMUPOBAHUS
(YHKIMOHAIBHO IPaMOTHOCTH, HaBBIKOB 37I0POBOTO M 06€30MacHOro 00pa3a >KM3HH, YKOJIOTHYECKOT0 MBIIIICHHS, IECHHOCTHOTO OTHOMICHHUS K )KUBOW TIPUPOJIE U YEIIOBEKY .

bosbioe 3HaueHHe OGHOJIOTHS MMEET TaKKe U PEIISHHs BOCIUTATENbHBIX ¥ Pa3BUBAIOIINX 331a4 cpefHero oduero oo6pa3oBaHus, Couranu3auu odyqarommxcs. M3yuenue 6uoaoruu
obecreynBaeT ycaoBus i HOPMHUPOBAHHS HHTEIUICKTY aJIbHBIX, KOMMYHHKAIIMOHHBIX U MH)OPMAIMOHHBIX HaBBIKOB, 3CTETHYECKOM KYJIBTYPBI, CIIO COOCTBYET HHTETpallii OHOJIOTHYECKHUX 3HAHU T
C NPECTABICHUIMHI U3 IPYTUX YUeOHBIX PEAMETOB, B YaCTHOCTHU, PU3MKH, XUMHH U reorpadui. HazBaHHbIE MOJI0KEHHS O MPeJHA3HAYCHUH Y 4eOHOTO mpeaMeTa « BHOJIOTHs» COCTaBUIM OCHOBY
JUISL OTIPEJICTICHHS TTOJIX00B K 0TOOPY M CTPYKTYPHPOBAHHIO €r0 COJIePIKaHMs, IIPEACTABICHHOTO B IPOTpaMMe 1Mo GHOJIOTHH.

OTt60p conepxanusa yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYLIECTBIIEH C MO3UIMK KyJIBTYpPOCOOOPa3HOTO MOIX0a, B COOTBETCTBHU C KOTOPBHIM 00YdaroIuecs OKHBI
OCBOUTbH 3HAaHUS M yMEHHs, 3HAUMMble Ul (HOPMHUpPOBaHHS OOLIEil KyJIbTYpbl, ONpEACIIIOIME aJeKBaTHOE IMOBEJCHHME YelloBeKa B OKpyJKarolleil MpUpOaHOil cpene, BOCTpeOOBaHHbBIC B
MOBCEJHEBHOM JKM3HU U NIPAaKTHIECKO# aesteasHocTH. Oco6oe MecTo B 9TOH cHCTeMe 3HaHNH 3aHIMAIOT SJIEMEHTHI CO/IePKaHMs, KOTOPBIE CIIyKaT OCHOBOM U1t (pOpMHUpOBaHMS TIpecTaBIeHHIT O
COBPEMEHHOI! €CTeCTBEHHO-HAYyYHOH KapTUHE MUPa U HEHHOCTHBIX OPHEHTALSX JINYHOCTH, CIIOCOOCTBYIONIMX T'yMaHU3aIN OHOJIOTHYECKOTO 00pa30BaHusI.

CTpyKTypHpOBaHHE COJepKaHUs YIeOHOTO MaTepHala B IporpaMMe 10 OMOJIOTUH OCYIIECTBICHO C yUETOM IPHOPUTETHOTO 3HAYEHHS 3HAHHI 00 OTIIMYUTENHHBIX OCOOEHHOCTSX JKHBOH
HPHUPOJIBI, O €€ YPOBHEBOW OPraHM3AIMU U SBOJIIOLMU. B COOTBETCTBHH C 3TUM B CTPYKType y4eOHOro mpeamera «bHoIorus» BblACICHBI Clely I0IHe COepKaTeNbHbIe JIMHUN: «BHoIoTHs Kak
Hayka. MeToIpl Hay4YHOTO HO3HaHU», «KieTka kak OHoorudeckas cucteMay, « OpraHusM Kak OHosornieckas cucreMa», «CucteMa 1 MHOTO0Opa3ue OpraHudeckoro MUpay, « DBOJIOLNS KHBOH
HPHUPOIBIY, «DKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCTHY.

Lenp m3ydenns yueGHoro npenmera «buosorns» Ha 6a30BOM ypOBHE — OBIaJiCHHE OOYYAIOIMMHUCA 3HAHUAMH O CTPYKTYpPHO-(YHKIHOHAIBHON OpraHHU3aIlMH XKUBBIX CHCTEM Pa3HOTO
paHra u nmpuoOpeTeHre YMEHNH UCI0Ib30BaTh STH 3HAHUS JJIsl TPAMOTHBIX JISHCTBUH B OTHOIICHUH 00BEKTOB XMBOW MIPUPOJIBI M PEIICHHS Pa3JIMYHBIX )KU3HEHHBIX IIPOOIIEM.

JlocTikeHue Leny n3ydeHus y4eOHoro npeamera «bruonorus» Ha 6a30BOM ypOBHE 00ECIICYHBACTCS PELICHUEM CICAYIOLINX 3a/1au:

OCBOGHHE OOYYAIOIMMHUCS CHUCTEMbI 3HAHHWil O OHOJIOTMYECKHX TEOPHSAX, YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSAX, THIOTE3aX, MpaBHiIax, CIyKallMX OCHOBOH i QopmupoBaHHsI
HPEJICTABICHHIT O €CTECTBEHHO-HAYYHOW KapTHHE MHPA, O METO/IaX HAyYHOTO MO3HAHMUs, CTPOCHNUH, MHOTOOOPa3UH U OCOOCHHOCTSIX KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHH3aIlMH, BBIAAIOIINXCS
OTKPBITHSIX U COBPEMEHHBIX HCCIIEIOBAHUAX B ONOJIOTHHY;



(hopMupoBaHHE Y 00yJaIONINXCS TO3HABATEIHHBIX, MHTCIUICKTY TLHBIX U TBOPYECKUX CIIOCOOHOCTEH B MpOIlecce aHaIn3a TAHHBIX O My TSIX Pa3BUTHS B OMOJIOTHH HAYYHBIX B3TJIAIOB, HICH
U MOAXO0J0B K M3yUEHHIO KUBBIX CUCTEM PA3HOTO YPOBHS OpTaHHU3ALNH;

CTaHOBJICHHE y 00YUAIOLIUXCSA O0ILEH Ky IbTYpHI, YHKIHOHAILHON TPAMOTHOCTH, PA3BUTHE YMEHHH OOBIACHATH U OLICHUBATD SIBJICHUS OKPY KAIOMIET0 MUPa )KUBOU PUPOIBI HA OCHOBAaHUH
3HAaHHUH U OTIBITA, TOJTYYCHHBIX IPU U3yYE€HUH OHUOJIOTHH;

(opmupoBaHHe y 00yUarOMUXCsl YMEHHI HILTFOCTPHPOBATH 3HAUCHHE OHOIOTUIECKUX 3HAHUH B IPAKTUUECKON IS TEIHHOCTH YEIOBEKa, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKIX TEXHOJIOTHI
1 arpoOUOTEXHOJIOTHH;

BOCIUTAHUE YOKIEHHOCTH B BO3MOXHOCTH MO3HAHHS YEIOBEKOM JKUBOW MPHUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HE, COONIIOACHUS 3 THUYECKUX HOPM MPH MPOBEICHUU
OMOJIOTMYECKUX UCCIIeIOBaHU;

OCO3HAHKE IEHHOCTH OMOJIOTHYECKUX 3HAHUH IS TIOBBIIICHHST YPOBHS IKOJIOTUIECKOH KYIBTYPHIL, U1 (OPMUAPOBAHHUS HAYYHOTO MUPOBO33PEHHUS;

MpUMEHEHHE TPUOOPETEHHBIX 3HAHUH 1 YMEHUIA B MOBCEAHEBHOMN KHU3HHU JUTA OIIEHKH MOCIIEACTBUIA CBOCH NESITEILHOCTH TI0 OTHOIICHUIO K OKpYKaIolei cpee, CoOCTBEHHOMY 3I0POBEIO,
000CHOBaHKE 1 COOJFOICHHE Mep PO DUIAKTUKH 3a00JICBaHH .

B cucreme cpenHero obuiero obpasoBanus «buonorusi», udyyaemas Ha 0a30BOM ypOBHE, SIBISIETCS 00s3aTeIbHBIM yueOHBIM MPEAMETOM, BXOISIIUM B COCTAaB MPEIMETHOI 00iacTu
«EcTecTBeHHO-HayYHBIC IPEAMETHD).

Jns u3ydenust Ouosioriy Ha 6a30BOM YPOBHE CpeHETro odmiero oopa3oBanus oTBoautcs 68 yacos: B 10 kiacce — 34 vaca (1 wac B Hepeno), B 11 kitacce — 34 gaca (1 gac B Heemmo).



COJEP/KAHHUE OBYYEHUSA
10 KIIACC

Tema 1. Buosiorusi kak HayKa.

Buosornst kak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMM, TEXHHMYECKUMH M APYTMMH €CTECTBEHHBIMHM HayKaMmH, (QHIoco(ueil, 3THUKOM, dcTeTHKoi U mpaBoM. Poip Ouosorun B
($hopMHpPOBaHHH COBPEMEHHOW Hay4YHOH KapTHHBI MUpa. CucTeMa OMOJIOTUYECKUX HayK.

MeTobI IO3HAHHMS KUBOW MPUPO/IBI (HAOIIOIeHNEe, SKCIIEPUMEHT, OIIMCaHKe, H3MEPEHHE, KIacCu(pHKaIKs, MOIIMPOBaHHIE, CTATUCTHYECKass 00paboTKa JaHHBIX).

JeMoHcTpauum:

IToptpersr: Y. Japsun, I'. Menpnens, H. K. Konbuos, . Yorcon u ®@. Kpuk.

Tabmuup! u cxembl: «MeToabl TO3HAHUS )KUBOI IPUPOABI».

JlaGopaTopHble M IPaKTUYeCKHe PA0OTHI:

[Ipaxtudeckas padota Ne 1. «Vcronp30BaHue pa3THYHBIX METOI0B MIPH U3YUECHUH OUOIOTHIECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl H HX OPraHH3aIMs.

JKuBsle cucTeMbl (OHMOCHCTEMBI) Kak NMpeAMeT M3ydeHns 0rosoruy. OTIIMIHE KUBBIX CHCTEM OT HEOPTaH!Y €CKOIl IIPUPOIHL.

CpoiicTBa OMOCHCTEM M UX pa3HooOpasme. YPOBHHM OpPraHM3alUl OMOCHUCTEM: MOJICKYJISIPHBIH, KIETOYHBIH, TKAHEBBIH, OpPraHM3MEHHBIH, MOIMYJIIIHOHHO-BUIOBOW, KOCHCTEMHBIH
(OuoreonieHOTHYECKHIA ), OHOCHEPHBII.

JeMoHcTpauum:

TabOmmp! 1 cxembl: «OCHOBHBIE MIPU3HAKY JKU3HIY, «Y POBHU OPTaHU3ALNH KUBOH IPUPOIIBIY.

O6opynoBanue: Moaeib moJiekysl JTHK.

Tema 3. XuMu4ecKHii COCTAB U CTPOeHHE KJIETKH.

XUMI4YeCKHil COCTaB KIETKH. X IMHIECKHE 3JIEMEHTHI: MAaKpO3JIEMEHTHI, MUKPO3JIeMeHTHI. Bosia 1 MuHepanbpHbIe BelecTBa.

@OyHKIMM BOIBI M MUHEPATHHEIX BEIIECTB B KieTKe. [lomaepskaHie ocMOTHYECKOTO OanaHca.

benku. CocraB u cTtpoeHue OelKoB. AMHHOKHCIOTHI — MOHOMepbI OeikoB. HezameHHMbIe M 3aMEHHUMbIE aMHHOKHCIIOTHI. AMHUHOKHCIIOTHBIN COCTaB. YPOBHH CTPYKTYpbl OEIKOBOif
MOJICKYJIbI (IepBUYHAsI, BTOPUYHAS, TPETUUHASI M YSTBEPTHYHASI CTPYKTYpa). XUMUUECKUE CBOMCTBa OenkoB. bruosoruyeckue GyHKINH OSIKOB.

depmenTsl — Onostorndeckue karanuzatopbl. CTpoenue pepMeHTa: akTUBHBIN LEHTp, cyocTpaTHas crieunduanocts. Kodepmentsl. Butamunbl. OTnnyns GepMEeHTOB OT HEOPTaHUYECKUX
KaTaJN3aToOPOB.

VYreBoasl: MOHOcaxapuibl (TIOKO3a, pubo3a M Je30Kcupubo3a), Jucaxapuabl (caxaposa, JIAaKT03a) W IOJIcaxapHuibl (KpaxMal, INIMKOTeH, IIeJUIoo3a). bruonormueckue ¢yHKImm
YIIEBOAOB.

Jlunuael: TpUraULEpuabl, Gocdonunuasl, crepounsl. I'uapodpuasHO-rHIpOodoOHbIe cBOHCTBA. bronorndeckue ¢GyHKuM numuaoB. CpaBHEHHE YTIIEBOIOB, OCIKOB M JUIKAOB Kak
HCTOYHUKOB SHEPTHH.

Hyxnennossre kucnotsr: JIHK u PHK. Hykieotnner — MoHOMepE! HykiienHOBEIX kucitoT. Ctpoenne u ¢pyHkmmn JHK. Ctpoenne n pyskiym PHK. Bunst PHK. AT®: crpoenue n pyHKIMN.

Iuronorus — Hayka o kierke. KiletouHast Teopust — IpuMep B3aUMOJICHCTBUS Uel U (PaKTOB B HAYYHOM MO3HAHUU. METOABI M3Y4YeHHS KIeTKH.

Knerxka kak nenoctHast sxuBasi cuctema. OOIue Npu3HaKy KIISTOK: 3aMKHYTasi Hapy»KHast MeMOpaHa, MoJiekysl JIHK kak reHeTHdeckuii anmapart, ccTeMa CHHTe3a Oelka.

Twunb! K1eToK: 3yKaprHoTHIecKas U IpokapuoTHieckas. OcOOEHHOCTH CTPOEHHS MPOKapHOTHIECKOH KieTku. KiterouHnas cteHka 6akrepuil. CTp oeHue SyKapHoTHIeCcKOH KeTku. OCHOBHBIE
OTIMYHA PACTUTEILHOM, )KUBOTHON U TPHOHOH KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK — KJIETOYHAs CTeHKa, TJMKOKANWKC, uX ¢yHKiuu. [Inmasmartmdeckas meMmOpaHa, e€ cBoiicTBa M (QyHKIMH. LluTommasma u e€ OpraHOMIBL.
OnnomemOpanuble opraHous! kietku: JI1C, anmapar [Nosibmky, mu3ocombl. [101yaBTOHOMHBIE OPTaHOWBI KICTKH: MHUTOXOHIPUH, IuacTHABL. [Iporcxox/aeHine MUTOXOHAPHUH U IIacTua. Bup
wiactua. HemeMOpaHHBIE OpraHOU/IBI KIETKH: pUOOCOMBI, KJIETOUHBIH LIEHTp, IIEHTPUOJIN, PECHUYKH, KTy THKU. DyHKIMN OpPraHOUI0B KIETKU. BrioueHnst.

Snpo — perynsTopHbIi neHTp kiaeTkn. CTpoeHue sapa: ssaepHas 000109Ka, KapHoIIia3Ma, XPOMAaTHH, SAPBIIIKO. XPOMOCOMBL.

TpaHCTIOPT BEIIECTB B KIIETKE.



JeMoHcTpaumum:

IToptpersr: A. JleBenryk, P. I'yk, T. llIsann, M. IlIneiinen, P. Bupxos, . Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankmun, K. M. bap.

Juarpammsl: «PacrpeneneHne XUMIIECKIX HIEMEHTOB B HEKHBOH NpHpoie», «PaciipeneneHre XMMHUIECKHX 3JIEMEHTOB B )KHUBOI IPHPOIE».

Tabmmnpr u cxembl: «lleproandeckas TaONMIa XMMHUYECKHX 3JIEMEHTOB», «CTpOeHHE MOJIEKYJIBI BOABI», «buocnHTes Oenkay, «CTpoeHne MOJIeKybl Oenka», «CTpoeHne GpepMeHTay,
«Hyxnennossie kucnotsl. JJHK», «Ctpoenune monekynsl AT®», «CtpoeHune 3yKapHOTHUECKOW KIETKH», «CTpoeHHe XKUBOTHOW KIeTKW», «CTpOSHHE pPacTUTENhHOHN KIeTKH», «CTpoeHHe
NPOKAPUOTHUYECKOH KIIETKN», «CTPOCHHUE s/ipa KIETKU», «Y TIEBOABIY, «JIUMUIb.

O06opynoBaHKe: CBETOBOI MUKPOCKOTI, 000 Py JOBaHUE AJIsl IPOBEICHUS HAOII0 ACHHH, U3MEPEHNH, SKCIIEPUMEHTOB, MUKPOTIPENapaThl PACTUTENBHBIX, JKUBOTHBIX ¥ OaKTEpUAIbHBIX KICTOK.

JlabopaTopHble U MpakTHYecKHe padoThbI:

JIaGopatopHas paboTa Ne 1. «/3yueHne KaTaJINTHIECKOH aKTUBHOCTH (pepMEHTOB (Ha IIpUMepe aMUIIa3kl WK KaTalasbl)».

JIaGopaTopHas paboTa Ne 2. «/3yueHue cTpOeHHS KJIETOK PACTEHNH, )KUBOTHBIX U OAKTEpHH I10]] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpenapaTax 1 UX OIHCaHUE».

Tema 4. XKusHenes Te1bHOCTb KJIETKH.

OOMeH BeIecTB, WIM METa0OoIM3M. ACCUMUIIANNS (IUIACTUYECKU 00MEH) M THCCUMMIALMS (3HEpreTHYecKuil 00MeH) — ABe CTOPOHBI €AUHOTO Ipolecca MeTabonm3ma. Posib 3akoHOB
COXPaHEHUsI BEIECTB U SHEPTUM B IOHMMaHUHU MeTab0IM3Ma.

Tuner oOMeHa BenecTB: aBTOTPOQHBIH U reTepoTpodHEIH. Pob GepMeHTOB B 00MeHe BelecTB U NPEeBpaIIeHU YJHEPTUH B KIICTKE.

®otocunres. CBeroBas u TeMHOBas a3kl poTocuHTe3a. Peakmm gortocnnuresa. DdhekTHBHOCTS PoTOCHHTE3a. 3HAUEHHE (OTOCHHTE3a I )KU3HH Ha 3emile. BiusHue ycnoBuii cpeabl Ha
(OTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €r0 IPOIYKTHBHOCTH y KyJIBTYPHBIX PaCTCHUH.

XemocuHTe3. XeMOCHHTE3UpyIoue OakTepui. 3HaUCHHE XEMOCHHTE3a I KU3HH Ha 3eMIIe.

OHepreTuueckuii 0OMeH B KieTke. Paciierniene BemecTs, BhIZEICHUE U aKKyMYJIHPOBAHHE SHEPTUH B KIIETKe. DTalbl YHepreTudeckoro oomeHa. I'mikonms. bposkeHne u ero BHIBL
KucnoponHoe okucnenue, uiM KietouHoe apixanue. OxucnuresnsHoe pochoprumpoBanne. D(HeKTHBHOCT SHEPTETHUECKOTO OOMEHa.

Peaxuyn maTpuyHoTO cHHTe3a. ['enernueckas unpopmanus u JJHK. Peanmzarus renernaeckoit vHGopManum B KieTke. [ eHeTHUecKnit Ko M ero cBoWcTBa. TpaHCKPUITIIMS — MaTPUYHBIH
cunte3 PHK. Tpaucisiimst — 6nocunres 6enka. Jransl TpaHcisiumy. KoaupoBanue aMiuHOKUCIOT. Pontk pubocoM B OHocHHTE3e Oenka.

Hexmnerounsie hopmel xu3HU — BUpYCHL. Vctopus otkpeitust BupycoB (/1. V. BaHoBCKHit). OCOOCHHOCTH CTPOSHHUS U )KH3HEHHOTO IMKIIa BUPYcoB. bakreprodaru. bonesnu p acrenwit,
JKUBOTHBIX M YeNIOBEKa, BBI3bIBaeMble BUpycaMH. Bupyc mmmyHomeduimra denoBeka (BIY) — Bo3Gyamtems CIIM[la. O6parHas TpaHCKpHUIIIUS, peBepTa3a M HMHTerpasa. IIpodumakruxa
pacnpocTpaHeHUsI BUPYCHBIX 3a00JIeBaHMIL.

JleMoHcTpauum:

Hoptpetsr: H. K. Konbuos, [I. U. BanoBckwuii, K. A. Tumupsses.

Ta6mmup! 1 cxeMbl: « TUIbl UTaHUS», « MeTabom3my», « MHTOXOHAPHS», « JHEPTETHIECKU 00MEHY, «XIopoIuacT», «Porocunresy, «CtpoeHue JJHK», «CtpoeHne u GyHKIIHOHUPOBAHKE
reHa», «Cunres 6enkay, «['eHernueckuii kony, «Bupyce», «bakrepnodarny», «Ctpoenne u xu3HeHHBIH 1K1 Bupyca CIIM1a, 6akTepruodaray, «Permmkanus JTHK».

Ob6opynosanue: Mopem-anmmmkanuy «Y asoenune JJHK u tpanckpunimsy», «buocuntes 6emnkay, « CTpoeHne KIeTKn», Moenb cTpykTypsl JJHK.

Tema 5. PazMHOkxeHHe M MHAUBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslii IUKI, M )KU3HEHHBIN UK KJIeTKU. MHTepdasza u muro3. [Iponeccsl, mpoTtekarone B uuTepdase. Pemmkanusa — peakuus matpuanoro cunte3a JJHK. Ctpoenue xpomocom.
XpoMocoMHBIN HaOOp — KapUOTHUIL. [IUIIIONIHBII U ralyIOUAHBIA XpOMOCOMHBIE HaOOpbl. XpoMaTuasl. Lluronornyeckue OCHOBBI pa3MHOKEHHS M HHAUBUIY aJIBHOTO Pa3BUTHUS OPTaHU3MOB.

Jenenue knetku — muto3. Ctanuu muro3a. [lponeccsl, npoucxoadiiye Ha pa3HbIX CTaAUAX MUTO3a. buonorndeckuii cMbIcsI MUTO3a.

[Iporpammupyemast ruOeNb KJIETKH — allolITo3.

@DopMbI pa3MHOXKEHHS OPTAaHU3MOB: Oecrosioe U moyoBoe. Buipl Gecrionoro pasMHOXKEHHUS: IeIeHHe HABOE, IIOYKOBAHNE OJHO- M MHOTOKJIETOYHBIX, CTIOPOOOPa30BaHNE, BETETaTHBHOE
pa3MHOXxeHHe. VIcCKyCccTBEHHOE KIIOHUPOBAHHIE OPTaHU3MOB, €T0 3HAUEHHUE JUIS CEIeKIIHUH.

[MonoBoe pa3MHOKEHHE, €TO OTIMIHS OT OECIIOIOTO.

Meiio3. Craauu meiio3a. Ilpoueccsl, mpoucxoasiuye Ha ctaausax meiiosa. [losenenue xpomocom B Meitosze. Kpoccunrosep. bronornueckuii cMbIci U 3Ha4eHUe Meilo3a.

lamerorene3 — mpouecc 00pa3oBaHMs TMOJIOBBIX KJIETOK Y JKHBOTHBIX. [10JI0BBIE Kene3bl: CEMEHHHUKN M sIMYHUKH. OOpa3oBaHue M pa3BHTHE IMOJOBBIX KIETOK — raMer (CrepMaTo30u,
SUTEKIIeTKA) — criepMaToreHe3 U oBoreHe3. OCOOCHHOCTH CTPOCHHS AUIICKICTOK U criepmMaro3ounoB. OmiogoTeopenue. [lapreHoreHes.



WnnuBunyansHoe pasButHe (OHTOreHe3). DMOpHOHANBHOE pa3BUTHE (3MOpHOTeHe3). DTambl IMOPHOHAIBFHOTO Pa3sBHTHS Y IO3BOHOYHBIX JKHBOTHBIX: OPOOJICHME, TacTpyJiiLus,
opratorenes. [ToctaMOproHaneHOE pa3BuTHE. THIIBI TOCTIMOPHOHAIBHOTO Pa3BUTHS: IPSIMOE, HeNpsiMoe (JITYMHOYHOE). BiinstHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPEI, CHOCOOHBIE BEI3BIBATH
BpOKJIEHHBIE YPOJICTBA.

Pocrt n pa3Butne pactennii. OHTOTeHE3 IBETKOBOTO PACTEHHS: CTPOCHHE CEMEHH, CTaANH PAa3BUTHS.

JlemoHcTpanum:

Tabmuup! 1 cxembl: «@OpPMBI pPa3MHOXKEHHS OPTraHU3MOBY, «/{BOiHOE OIIOIOTBOPEHHE Y IIBETKOBBIX PAaCTEHHUI», « BereTaTnBHOE pa3MHOKEHHE pacTeHUI, «/leneHne KIeTkH 6akTepuii»,
«CTpoeHHe NOJOBBIX KIETOK», «CTpoeHHe XpoMocoMbly, «Kietounslit mukm», «Pemmkarmua JJHK», «Murosy, «Meito3y», «IIpsimoe u Henpsimoe pa3BuTuey, «['ameToreHes y MIEKOIUTAIONIHUX
4esioBeKay, «OCHOBHBIE CTalUM OHTOTEHE3a.

OO6opynoBanue: MUKPOCKOI, MHUKpoIpenapaTsl «CnepMaTo30uIbl MIEKOUTAIOMIET0Y, «SIHIeKIeTKa MiIeKoTaonero», «Kaprnokines B KieTkax KOpeIIKa JIyKa, MarHUTHAs MOJIEITb-
anmukanus «/lenenue kietkm», monens JTHK, monens MeradazHol XpOMOCOMBEL.

JlaGopaTopHble M IPAKTUYECKHe PAOOTHI:

JlabopatopHas pabota Ne 3. «HabmroeHne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JyKa HAa TOTOBBIX MUKPOIpEnaparax.

JlaGopatopHas paboTa Ne 4. «/3ydeHue cTpoeHHs TOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax.

Tema 6. HacjieqcTBeHHOCTh M M3MEHYHBOCTL OPTaHH3MOB.

[Ipenmer u 3amaun reHeTuKy. MicTopust pa3BUTHS reHETHKH. POJIb IIUTONOTHH M SMOPHOJIOTHH B CTAHOBIIEHHH TeHETHKH. BKiIag poccHiCKNX 1 3apyOeKHBIX YUEHBIX B pa3BUTHE T€HETHKH.
MeTo bl reHeTHKH (THOPUIOJIOT MY ECKUH, [IUTOTeHET MYECKHUIA, MOJIEKY JIPHO -TeHeTHIecKHi ). OCHOBHBIE TeHeTHYecKue MOHTHs. [ eHeTHIecKasi CAMBOJIMKA, HCTIOIb3yeMasi B CXeMax CKpEIIMBaHMH.

3aKOHOMEPHOCTH HACNeNOBAaHMS TPHU3HAKOB, ycTaHOBIEHHbIe I. MeHneneM. MoHoruOpuaHOe CKpenMBaHHE. 3aKOH eAMHO-00pa3ust rMOpHIOoB IepBoro mnokoieHus. Ilpasumo
JOMHUHHUPOBaHUS. 3aKOH PaCIIeIUIeHus Mpu3HakoB. [ mnoTe3a yucToTh ramer. I1oHOe U HEeMOTHOE TOMUHUPOBAHHUE.

JurubpuiHoe ckpenBanue. 3aKOH HE3aBUCHMOT'0 HAcJIeI0BaHus MPU3HAKOB. [{uToreHeTHyeckre 0CHOBBI AMTHOPHIHOTO CKPENMBaHUs. AHAIM3HPYIOIee CKpelBaHye. icnonbs3oBanue
AQHATM3HMPYIOIIETO CKPELMBAHKS IS OTIPE/IeNICH s TeHOTHIIa 0CO0N.

CueruieHHOe HacleioBaHue pu3HakoB. PadoTta T. MopraHa 1o ciierieHHOMy HaclieJOBaHHIO reHOB. HapylieHne creryieHus TeHOB B pe3yJIbTaTe KPOCCHHTOBEpA.

XpoMOCOMHasi TEOpHsl HACNIEICTBEHHOCTH. | eHeTHuecKue KapThl.

I'eneruxa noma. XpoMoCOMHOE OIpe/ieNeHHe 10J1a. AyTOCOMBI U OJIOBBIE XpPOMOCOMBL. ['oMOramMeTHble U reTeporaMeTHsle opranusmMsl. HacnenoBaHue Ipu3HakoB, CLEIUIEHHBIX C HOJIOM.

W3menunBOCTE. Brbl M3MEHUNBOCTH: HEHACIEACTBEHHAs U HACJIEJCTBEHHAs. Poib cpensl B HEHACIIEACTBEHHONH M3MEHYMBOCTH. XapaKTepHCTHKa MOIU(PUKAITHOHHON M3MEHIHBOCTH.
BapuaunoHHbI{ psit 1 BapuanmoHHas kpusasi. Hopma peakimu npusHaka. KonnuecTBeHHbIe U KauecTBEHHbIE IPH3HAKY U UX HOpMa peakiuu. CBoCTBa MOTU(UKAIIMOHHON N3MEHUYHUBOCTH.

HacnencrBennasi, win reHOTUNHMYEcKass, M3MEHYMBOCTh. KoMOMHATHBHAs M3MEHYMBOCTb. MeHO3 M IOJIOBOHM Mpolecc — OCHOBAa KOMOMHATMBHOW WM3MEHYMBOCTH. MyTallMOHHAs
n3MeHunBOCTh. Kiaccupukarms MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa M NpHYMHEI MyTanuid. MyTtareHHbsle ()akTOpBI. 3aKOH TOMOJIOTHYECKHX PSIOB B HACJIEICTBEHHOM
n3menunBocty H. . BaBuiosa.

BuesiiepHas HaCIECTBEHHOCTb U U3MEHYUBOCTD.

I'enetnka denoseka. Kapuorumn uenoBexa. OCHOBHBIE METObI TEHETUKH Y€JOBEKA: TeHEAIOTHUECKUH, OIM3HEIIOBbIH, IUTOT€HETHYECKU N, OMOXUMHUUYECKUH, MONEKYIIPHO -TEHETHUECKHUIL.
CoBpeMeHHOE OTIpe/ieIeHHe TeHOTHUIIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAHHE, TEHOTUIIMPOBAHKE, B TOM ducie ¢ nomorneto [11P-ananu3a. Hacnenctsennsie 3a005eBaHus YeIoBeKa: TeHHbIE O0JIE3H,
60e3HU C HAaCIeICTBEHHOH MPEIpPaconoKeHHOCThIO, XpOMOCOMHBIE 60s1e3HH. CoMaTHYeCKUe U TeHepaTUBHbIE My Tali. CTBOJIOBBIE KieTKH. [Ip MHIMIIBI 30pOBOTro 00pasa ,KU3HU, JHATHOCTHKHY,
NpO(UIAKTHKY U JICYSHHs] TeHETHIECKHX OoJie3Hell. MenKo-reHeTHIecKoe KOHCYJIFTHPOBaHNe. 3HaYeHHEe MEIHUIIMHCKOI TeHeTHKN B IPEJOTBPAICHIN U JICYEHHN T'eHETHYECKUX 3a00JIeBaHUI
YyeJIoBeKa.

JeMoHcTpauum:

Hoptpetsr: I'. Menznens, T. Mopras, I'. ne ®pus, C. C. YerBepukos, H. B. Tumogees-Pecosckuii, H. 1. BaBumnos.

Tabmmre! 1 cxeMbl: « MOHOTHOPHUTHOE CKPEIIUBAHNUE U €T0 IIUTOTeHETHIECKast OCHOBaY, «3aKOH PacCIIEIUIEHNs U €r0 IUTOTeHeTHYEeCKast OCHOBa», «3aKOH YHCTOTHI TaMeT», «urudpunHoe
CKpelrBanue», «L{uTonornyeckre 0CHOBBI JUTHOPHAHOTO CKpEIMBaHUs», «Meiio3», «B3anMoneiicTBre anenbHbIX TeHOBY, «[ eHeTHYecKre KapThl paCTeHHH, )KUBOTHBIX U YeloBeKay, «[ eHeTnka
nosnay, «3aKOHOMEPHOCTH HACJIeJOBaHUsI, CIIEINICHHOTO ¢ MOJIOM», «KaproTursl yenoBeka 1 )KUBOTHBIX», «Buabl m3meHunBocTY, «MoauduKanio HHas U3MEHYHBOCTh», «HacnenoBanue pesyc-
(axropay, «['eHeTHKa Py KpOBHY, «MyTallMOHHAs U3MEHIUBOCTHY.



Ob6opynoBanue: Monenu-amumkanun «MoHoruOpuaHOe ckpenmBaHuey, «HemonHoe mnomuHMpoBaHHe», «JlurnOpumHoe ckpemmBanue», «IlepekpécT XpoMocoM», MHKPOCKOI H
MHKponpenapat «J{po3odmia» (HopMa, MyTaruu GOpMBI KPBIIEEB U OKPACKH Tena), repbapuii «'opox moceBHOW.

JlabopaTopHble U MpaKTHYecKHEe PadoThI:

JIabopaTopHas pabota Ne 5. «M3yueHue pe3yabTaToB MOHOTHOPHTHOTO M AUTHOPUIHOTO CKPEIIMBAHNUS y APO30(HIBI HA TOTOBBIX MUKPOTIPEMapaTax.

JlabopatopHas paboTa Ne 6. «/3yuenrne Moar(HUKAITMOHHOW U3MEHINBOCTH, IOCTPOCHUE BAPUAIIMOHHOTO PsJIa U BAPHAIIOHHOW KPUBOID).

JIabopaTopHas paboTta Ne 7. «AHaan3 MyTalui y Apo30(GHIbI HA TOTOBBIX MUKPOIIPEapaTax».

[TpakTnueckas pabora Ne 2. «CocTaBieHne U aHAJIN3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cesexuusi opranuzMoB. OCHOBBI OHOTEXHOJIOT HH.

Cenexnusl Kak HayKa M Ipolecc. 3apoKIeHHe CeleKIuH M JoMectukanus. Yuenne H. M. BaBuioBa o HeHTpax HMPOUCXOXICHHS W MHOT00Opaswsi KyJIbTYPHBIX pacTeHHil. LleHTpEr
IPOUCXOXKICHUSA JOMAIIHKUX KUBOTHBIX. COPT, IOPOJa, INTAMM.

CoBpeMeHHbIE METO/Ibl CeNeKIMU. MaccoBbIf 1 MHAUBHIYAIbHBIH OTOOPHI B CEJIEKLUN PAaCTeHUH U *KUBOTHBIX. OLIEHKa IKCTepbepa. BIM3KopoACTBEHHOE CKPEIIMBAHUE — HHOPHIMHT.
Yucras muuud. CKpeluBaHue YUCThIX TMHUM. ['eTeposuc, mnu rubpunnas cuna. HeponctsenHoe ckpemuBanue — ayTopuaunr. Otnanéunas rudpuamnsanys 1 e€ ycnexu. McKkyccTBEeHHbIH MyTareHes
U MOJTyYeHHE TOJIHUIUIONA0B. JJOCTIKEHNSI CENEKIINH PACTEHHUH, )KHBOTHBIX M MUKPOOPTaHU3MOB.

BroTexHoIOTMS Kak 0Tpaciib MPOU3BOACTBA. ['eHHas MIKeHepws. Jrtansl co3nanus pekomOouHanTHOU JIHK m Tpancrennsix opranmsmoB. Kiterounas mmkenepus. KietouHble KyIbTyphl.
MuKpoKIIOHaJIbHOE pa3MHOXeHHe pacTeHuil. KIoHMpoBaHME BBHICOKONPOXYKTHBHBIX CEIICKOXO3SHCTBEHHBIX OPTaHM3MOB. DKOJOTHYECKHe W dTHueckue mnpobiemel. MO — reHermueckn
MOIU(HUIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToptpersr: H. U. BaBunos, U. B. Muuypum, I'. 1. Kapneuenko, M. ®@. IBanoB.

Tabmumpl 1 cxeMbl: Kapta «LISHTPBI TPOMCXOXKICHHS M MHOT000pasusl KyJbTypHBIX pacTeHuit», «[lopoapl moMalrHMX >KMBOTHBIX», «CopTa KyJNBTYPHBIX pacTeHui», «OTnanéHHas
rudpunmsaumsi», «PaboTel akagemuka M. @. VBanoay, «[lomumionausy, «O0beKThl OHOTEXHOJOTHN», «KileTOYHbIe KyIbTYphl M KIOHHpOBaHMe», «KOHCTpyHMpOBaHME W IEPEHOC T'€HOB,
XPOMOCOM.

ObopynoBaHue: MyJISDKH IUIOJJOB ¥ KOPHEIIIOI0B AUKHUX (POPM M KyIBTYPHBIX COPTOB pacTeHHi, repoapnii «CenbcKoX03sIIICTBEHHBIE PACTECHHUS.

JlabopaTopHble U MPaKTHYeCKHE PAdOThI:

Okckypenst «OCHOBHBIE METOABI U JOCTWKEHUS CENeKIMM PACTeHWH M XKUBOTHBIX (HAa CEIEKIMOHHYIO CTAHIMIO, INIEMEHHYIO (epMy, COPTOHCIIBITATENBHBIN yJacTOK, B TEIUINIHOE
XO034HCTBO, 17a00PaTOPHIO arpOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBo/1IOLMOHHAS OHOJIOT U,

IpeAnochUIKY BO3HUKHOBEHHUS YBOIIOLHOHHOMN TEOPUH. DBOIONHOHHAS TEOPHS U €€ MecTo B OHOJIOTHU. BiusiHHue 3BOIOIIMOHHO# TEOPHHU Ha pa3BHUTHE OUOJIOTHU U IPYTUX HAYK.

CBunerenscTBa IBOMIOLKH. [[aNeOHTOIOTHYECKHE: TOCIESI0BATEIbHOCTh MOSIBICHHST BUIOB B MAJICOHTOJIOTMYECKOIl TeTonucH, nepexoanbie popMel. broreorpaduieckue: cX0ACTBO U
pazmare dayH 1 (IIOp MaTEpPUKOB B OCTPOBOB.

OMOpPHOIOTHYECKIE: CXOCTBA U PA3INIUs YMOPHOHOB Pa3HBIX BUJIOB MO3BOHOYHBIX. CpaBHUTEIILHO -aHATOMHYECKHE : TOMOJIOTHYHBIC, aHAJIOTHYHBIE, Py AUMEHTapHBIE OPTaHbl, AaTABU3MEL.
MoneKysipHO-OMOXUMHIYIECKHE: CXOJICTBO MEXAHI3MOB HACIICACTBEHHOCTH U OCHOBHBIX METa0OJIMYECKUX ITyTeH Y BCEX OPTraHU3MOB.

Domounonnas teopust Y. Tapsuna. [IpeAnochUIKH BO3HUKHOBEHHS AapBUHU3MA. JIBIKYII[HE CHIIBI IBOJIOUHU BHAOB 1m0 J{apBuHy (M30BITOYHOE Pa3MHOXKEHHE TPH OTPAHUYCHHOCTH
pecypcoB, HeonpeaenéHHas H3MEHIHBOCTh, 00ph0a 3a CYIIeCTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunretnyeckas Teopus 3Bomonun (CTD) u e€ 0CHOBHBIE MOJI0KEHHS.

MuxkposBomorus. [Tomymsiuust Kak eANHATA BUAA U YBOJIOLMH.

JBmwxyume cuibl (GpakTopsl) SBOJIIOLNH BUAOB B IpUpoae. MyTallMOHHBIN poLiecc 1 KOMOWHATHBHASL K3MEHYHUBOCTD. 1oy sIiMoHHbIe BOHBI 1 apeiid reHos. M3omsuust u Murpanus.

EcrecTBenHbIi 0TOOpP — HanpaBIsIIONHi (haktop BooIHH. PDOPMBI €CTECTBEHHOTO 0TOOpA.

Ipucroco6IeHHOCTh OPTAaHU3MOB KaK pe3yJIbTaT IBOOIMH. [[puMepbl IPUCIIOCOOIIeH I Y OpraHu3MOB. ApOMOP(HO3bI M HIHO-a AN TAIHH.



Bun n Bunoo6pasosanune. Kpurepun Buna. OcHOBHBIE ()OPMBI BUI000pa30BaHus: reorpadHIecKoe, IKOJIOTHIecKoe.

MakponsBosronust. Dopmel 3BoronMH: GuneTnueckas, AMBEpreHTHas, KOHBEpTeHTHas, napaniensHas. HeoOpaTHMOCTh 3BOJIOINH.

[MpoucxosxneHne OT HeCHEMAIN3UPOBAHHEIX MPeAKoB. [Iporpeccupyromnias creruanu3anis. ATaNTHBHAS pPaJgHaIis.

JeMoHcTpauum:

Hoptpertsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. Bap, 3. I'ekkens, @. Miomnep, A. H. CeBepros.

TaO el 1 cxeMbl: «Pa3BHUTHE OPraHNYECKOTO MUpa Ha 3eMJiIey, «3apO bl MO3BOHOYHBIX )KUBOTHBIX»,  ApXeonTepuKcey, «@opMbl 00pbObI 32 Cy IIeCTBOBaHHeY, «EcTecTBeHHBII 0TOOPY,
«MHoroo6pa3sue CopToB pacTeHui», «MHoroobpasue Mmopoja KUBOTHBIX», «[lomymsaimm», «MyTauloHHas H3MEHYHBOCTBY, «Apomopdo3s», «Mnnoamantaimmny, «OOmas aereHeparysy,
«JIBmxymme cuiibl HBooLWY, «Kapra-cxema mapupyra mytetrectsus Y. [lapBunay, «bopsba 3a cyniectBoBanue», «IIpucnocobneHHOCTs opraHn3mMoBy, «I'eorpaduieckoe BUI00Opa3oBaHuey,
«JKOJIOTHYECKOe BUI000pa30BaHUE).

O06opynoBanue: KOJUIEKINSI HACEKOMBIX C Pa3JIMYHBIMU THITAMU OKPACKH, HabOop IUIOJI0B U ceMsTH, KoJuieKuus «[IpiuMepsI 3alMTHEIX MPUCTIOCOOICH U y dKUBOTHEIX», Mozenb «OCHOBHBIE
HAaIpaBJIEHUsI YBOTIOLMIY», 00bEMHAsE MoJieTb «CTpOEHHE TOJOBHOTO MO3Ta O3BOHOYHBIX).

Buoreorpaduueckas kapra Mupa, KoJUIeKIu «©opMbI COXpaHHOCTH HCKOMIAEMbIX JKUBOTHBIX U PacTeHUIY, MoJenb anminkanus «llepekpéct xpomocomy, BiaxHsle npenapatsl «Pa3ssurue
HAaceKoMOoro», «Pa3Butue IAryIkm», MUKponpemnapar «/lpo3oduiay (HopMa, MyTaiu GOpMbl KPBIILEB U OKPACKHU TEJa).

JlaGopaTopHble M IPAKTHYECKHe PadoThI:

JlabopaTopHas paboTa Ne 1. «CpaBHEHHE BHAOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Jlaboparopnast paboTa Ne 2. «Onucanue NpucocOOICHHOCTH OPraHu3Ma U €€ OTHOCHTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE U Pa3BUTHE KM3HU Ha 3eMuie.

JloHay4HbIE TPEICTABICHUA O 3apOXKACHUH XM3HU. HaydHble rUmoTe3s! BO3HUKHOBEHMS XKM3HH Ha 3emie: aOHMOTeHe3 M MaHCIepMus. XHMHUUYECKass 3BOJIONUS. AOHOTEHHBIN CHHTE3
OpPraHNYECKUX BELIECTB M3 HEOPTaHMYECKUX. DKCIIEPUMEHTAIBHOE MTOTBEPIKICHHEe XUMUUECKOH 3Bofonny. HauanbHele sTanbl Gnonorndeckoii somormu. ['unoresa PHK-mupa. ®opmuposanue
MeMOpaHHBIX CTPYKTYP M BOSHHKHOBEHHE MPOTOKIETKH. [IepBhle KiteTkH 1 X 3Bosronus. PopMupoBaHue OCHOBHBIX IPYII )KUBBIX OPTaHH3MOB.

PazBurue xun3Hu Ha 3emie 1o 3paM U nepuojam. Karapxeil. Apxerickas v mpoTepo3oiickas 3psl. [laneo3oiickas opa u e€ nepruo bl KeMOPHIC KHil, OpJIOBUKCKUIA, CHITy pUHCKHI, TEBOHCK U,
KaMEHHOYTOJIbHBIN, TIEPMCKUH.

Meso3oiickas 3pa 1 €€ nepuoAbl: TPUACOBBIH, IOPCKHIA, MEJIOBOM.

Kaitno3oiickast apa u e€ nepro/ibl: ajaeoreHOBbINH, HEOT€HOBBIN, AaHTPOMOTEHOBBII.

XapakTepucTHKa KJIMMaTa 1 reoJIOTHYeCKUX MpoiieccoB. OCHOBHBIE ITAIIBI IBOJIIOLMY PACTUTEIBHOTO U )KUBOTHOTO MUpa. ApoMop(o3bl Y pacTeHuii 1 )KUBOTHBIX. [TosiBIeHue, paciBeT 1
BBIMHPaHHE TPy )KUBBIX OPTAHH3MOB.

CucremMa OpraHUYECKOro MUpPa Kak OTpakeHue 3BoJrouu. OCHOBHBIC CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

Opomonys 4yenoBeka. AHTPOIOJIOI U Kak Hayka. Pa3BuTue mpecTaBieHuil 0 IpOUCX0KACHUY YenoBeka. MeTo bl u3ydeHus aHTponorenesa. CxoCTBa U pa3/IMyus 4eI0BEKa U )KUBOTHBIX.
CucreMaTH4eCKOE NOJI0KECHHUE YEI0BEKa.

JBwxkyume cuisl (pakTopsl) aHTponorenesa. HacneacTBeHHas H3MEHYMBOCTh M €CTECTBEHHbIH 0T00p. OOLIeCTBEHHBII 00pa3 KM3HU, H3TOTOBJICHHE OPYJHil TPy, MBILIUICHHE, PEYb.

OCHOBHBIE CTa/IMH ¥ BETBU 3BOJIOLUH YEJIOBEKA: aBCTPAIONIUTEKH, YesloBek yMmenbli, UenoBek npsamMoxoasaimuii, YemoBek HeaHAepTaIbCKUH, YenoBek pa3yMHblii. Haxoaxu nckomnaeMeix
OCTaTKOB, BPEMsI CYILIECTBOBAHUS, 00JIACTh pacHpOCTpaHeHNUsI, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPY IUs.

UYenoBeueckne packl. OCHOBHBIE OOJBIIME pachl: €BpOICOMIHAs (eBpasuiickas), Herpo-aBCTpalonaHas (JKBaTopuajibHas), MOHIOJOHMAHAs (a3MaTCKO-aMepHKaHcKas). UepTsl
HPUCHOCOOIEHHOCTH MPEACTABUTEINEH YEIOBEYECKHX Pac K YCIOBHSIM CyIlecTBOBaHMs. EnnHCTBO YenoBeuecknx pac. Kpuruka pacusma.

JeMoHcTpauum:

Hoptpetsr: @. Pean, JI. [lactep, A. . Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmumpr 1 cxemsl: «Bo3nukHoBeHne ConHewHOW cucTeMb», «Pa3BHTHE oOpraHmueckoro Mmupa», «PacturenpHas kieTka», <«OKwBoTHas kierka», «IIpokaproTndeckas KIETKay,
«CoBpeMeHHasI cHCTeMa OPTaHUYeCcKOro MUpay, «CpaBHEHNE aHATOMUYECKUX YePT CTPOSHHMS YeIOBeKa U 4eIOBEK00Opa3HbIX 00e3bsH», « OCHOBHBIE MECTa MaJICOHTOJIOTHYECKIX HaX 010K MPEIKOB
COBPEMEHHOTI'0 uesIoBeKay, «/IpeBHeiimue moany, «pesHue moan», «IlepBeie coBpeMeHHbIe IToANY, «HenoBeueckue pacs».

Ob6opynoBanue: MyJspDku «IIpoucxokaeHre 4enoBeka» (OIOCTBI aBCTpAJONUTEKa, MUTEKAHTPOIA, HEaHAepTasblla, KPOMAHBOHIA), CICNKH WIHM H300pakeHUs KaMEHHBIX OpyAHil
MEepPBOOBITHOTO YeNIoBeKa (KaMHU-JOMIEPHI, pyOna, ckpediia), reoXpOoHOoJIoTHIecKast Tabuiia, KoIeKnus «DopMbI COXpaHHOCTH HCKOTIAEMBIX KHUBOTHBIX U PACTEHHI.



JlaGopaTopHble U MPaKTUYeCKHe PabOTHI:

IpakTrueckas padota Ne 1. «/3ydeHne HCKOTIAEMBIX OCTATKOB PACTEHUH M )KUBOTHBIX B KOJUICKIIHSAXY.

DKcKypens «DBOTIONUS OPTAHUYECKOTO MHUpa Ha 3eMire» (B €CTECTBEHHO-HAYYHBIN HITH KPaeBeTUECKH My3¢ei).

Tema 3. OpranusMsl 4 OKpyKaloLas cpeaa.

Okonorust Kak HayKa. 3a/{adyl ¥ Pa3Aenbl 3KOJIOTHH. MeTo bl SKOJIOTHIECKHX HCCIEeA0BaHUH. DKOJIOTHIECKOe MIPOBO33PEHIE COBPEMEHHOTO YeI0BEKA.

Cpe)lbl O6HTaHHS{ OpraHU3MOB: BOJIHAas, Ha36MHO-BOS}1yLHHa$[, IMOYBCHHas, BHyTpHOpFaHHSMeHHaS[.

Dxonorndeckue paxropsl. Kinaccudukanus sxonorndeckux GpakTopoB: abHOTHYECKHE, OMOTHYECKHE M aHTPONOTeHHbIe. [lelicTBHE KOJIOrHIecKHX (hakKTOPOB HA OPraHU3MBI.

AbunoTtndeckue GakTopel: CBET, TeMIeparypa, BiaxxHocTb. @otoneproau3m. [Ipucrnocobnenns opraHn3MoB K AeHCTBHIO a0HMOoTHYECKUX (akTopoB. Bronornueckne puTMsl.

Buotnueckne QakTopsl. Buael O6moTHdyeckux B3anMOAEHCTBHIL: KOHKYPEHIHS, XMIIHHYECTBO, cMMOMO3 M ero Qopmel. I[lapasutusm, Koomepamus, MyTyalu3M, KOMMEHCAIH3M
(KBapTHUPAHCTBO, HAXJIEOHMIECTBO). AMEHCAIN3M, HeHTpaau3M. 3HaueHNe O HOTHIECKIX B3aUMOICHCTBHH IS CyIIECTBOBAHHUS OPTaHU3MOB B IIPHPOJHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTePUCTUKH MOMyAnid. OCHOBHBIE TOKA3aTENM MOMYJIIALNH: YHUCIEHHOCTb, INIOTHOCTb, POKAAEMOCTh, CMEPTHOCTD, MIPUPOCT, MUTpAIs. JJMHAMHKa YHCIIEHHOCTH
TOMYJISILMH U €€ PeryJIsuus.

JeMoHcTpauum:

Hoptpetsr: A. 'ym6onear, K. @. Pynse, D. ['ekkenb.

Tabmper u cxemsl: kapta «IIpuponusie 30HBI 3emim», «Cpenbl oOuTaHuMs OpraHm3MoOBy», «®ortoneproamm», «llomymsmm», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH IOITYJISIIUH
nHpY30pUH-Ty erbkiy», «[InIeBsle Hemm.

JlaGopaTopHble M IPaKTHYeCKHe PA0OTHI:

JlabopatopHas pabota Ne 3. «Mopdonornaeckue 0cOOCHHOCTH PACTEHUI U3 PA3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YSPEHKOB KOJIEYCay.

Ipaktudeckas padbota Ne 2. «[1oacU€T MIOTHOCTH MOMYJIANHNIA Pa3HbIX BHIOB PACTCHHUID).

Tema 4. Cool1iecTBa M IKOJOr HYECKHE CHCTEMBI.

CoobmecTBO opraHu3MoB — OnoneHo3. CTpyKTypbl OHOIIeHO3a: BUIOBAsI, IPOCTPAHCTBEHHAS, Tpouieckas (mumeBas). Bunsi-noMmuaanTel. CBs3H B OHOIICHO3E.

Okonornueckne cucTeMsl (3kocucTeMsl). [Torarie 06 sxocucreme u 6noreonenose. OyHKIMOHATEHBIE KOMIOHEHTHI SKOCHCTEMBI: MPOIYIIEHTHI, KOHCYMEHTHI, pexyleHTsl. Kpyrosopot
BEIECTB M IIOTOK PHEPTUH B 3KocucTteMe. Tpoduueckne (MHIIEBbIe) ypOBHU 3KocHCcTeMbl. [Tnmessle e u cetn. OCHOBHBIE TTOKA3aTeIH SKOCHCTEMBI: OHoMacca, MpOJyKIHs. JKOJIOTHIECKHe
MHUPaMUABL: TPOAYKIHH, YUCICHHOCTH, OnoMacchl. CBOWCTBA IKOCHCTEM: YCTOWUYUBOCTD, CAMOPETyJsiius, pa3Butre. CyKueccus.

ITpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCUCTEMA XBOHHOTO MM ITUPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE YKOCUCTEMBI. ATPO3KOCHCTEMEI. Y pOodKocHCTeMbl. bronornueckoe 1 X03sHCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

Bropasnoobpasue kak dakTop ycroitunBoctH 3xocucteM. CoxpaHeHHe OHOJIOTHIECKOTo pa3HooOpasus Ha 3emMite.

VYuenne B. U. BepHanckoro o omocepe. I'panuisl, coctaB u cTpykTypa O6mocdepsl. XKuoe BemectBo u ero ¢yHkmun. OcoOeHHOCTH Onochepbl Kak TIO0ATbHOW SKOCHCTEMBI.
Jlunamudeckoe paBHOBecue U oOpaTHas CBsA3b B OHochepe.

KpyroBopoTs! BemiecTB 1 OHOreOXMMHUYECKHE LIUKIIBI 3IEMEHTOB (YIIepoia, a30Ta). 30HaJIbHOCT Onocdeprl. OCHOBHBIE OHOMBI CYIIH.

YenoBeuecTBo B Onochepe 3emin. AHTPONOreHHbIe H3MeHeHHs B Orocdepe. I 106aIbHbIe IKOIOTHUECKHE MPOOIEMBL.

CocymecTBoBaHHe PUPOIBI U YenoBedecTBa. CoxpaHeHne 6nopa3sHooOpasust Kak OCHOBA yCTOHUMBOCTH Orocepsl. OCHOBA palMOHAIBHOTO YIIPABICHUS IPUPOIHBIMU PECYPCaMH U HX
ucnons3oBanue. JlocTmkeHus: GHOJIOTHH U OXpaHa IIPUPOJIBL.

JeMoHcTpauum:

Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. . BepHaackuii.

Tabmmper u cxemsl: «lInmessle memm», «buoreHo3: coctaB U cTpykTypa», «lIpmpogusie coobmectBay, «llemn muranms», «Okojormdeckas mmupamuzaa», «buocdepa u demoBex»,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jeca», «DKOCHCTeMa XBOWHOTO Jeca», «buoneHo3 BomoéMa», «ArpoueHo3», «IIpuMepHbIe aHTPOIOTEHHBbIE BO3JCHCTBUS Ha HPHUPOAY», «BaxkHeimme
WCTOYHUKHM 3arpsi3HEHMs BO3[yXa U TPYHTOBBIX Boay, «[louBa — BaxkHelIas cocraBisitonas 0uocdeps», «DakTopsl nerpajanuu 1ouBy, «IlapHUKoBbIH 3G dexT», «DakTopsl paJloaKTHBHOTO
3arpsi3HeHHs1 ouocheps», «O0mmast cTpykTypa duocheps», «Pacnpoctpanenue xu3Hu B 6uochepe», «O30HOBBIN 3kpaH Guocheprr», «KpyroBopor yriaepona B 6unochepe», «kKpyroopot azora B
HIpUPOTIE».



O6opyz[013aHI/1e: MO/JIC/Ib-allTlJIn KAyt «TunmaHbIe 6I/IOL[eH03I>I)>, rep6ap1/1ﬁ «PactuteabpHbIC COO6H.[€CTBa)), KOJIJICKITUHU <<BI/IOL[6H03>)7 ((BpeZ[I/ITeJ'H/I BKHEHUIINX CEIIBCKOXO03SHC TBEHHBIX
KYJBTYDP», rep6ap1«m " KOJUJICKIIUH paCTeHI/Iﬁ W )KUBOTHBIX, IPUHAJIC)KAIIUE K PA3HBIM 3KOJIOTUYECKUM I'pynaM OJHOTO BHUAa, KpaCHaH kHura Poccuiickoit (Dezlepaulxm, I/I306pa)KeHI/IH OXpaHAC€MBbIX
BHIOB paCTCHI/Iﬁ " )KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUNS ITPOI'PAMMBI I10 BUOJIOI'M HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUS

Cormacao ®I'OC COO, ycraHaBiMBaroTCs TpeOOBAaHUS K Pe3yibTaraM OCBOCHHS OOYYAIOUMMHCS TPOTPAMM CPEIHETO OO0Iero oOpa3oBaHMs: JIMYHOCTHBIM, METANpEAMETHBIM H
HpEIMETHBIM.

JIMMHOCTHBIE PE3YJIBTATBI

B cTpyKType TMIHOCTHBIX pe3yJIbTaTOB OCBOEHHMS NpeaMeTa « BHoIoTHs» BEIIETEHEI ClIeIyIOMIe COCTaBILIONIHE: 0CO3HAHIE 00YIaIOIUMUCS POCCHICKON rpaskIaHCKON MICHTUIHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIFHOCTH U CAaMOOTPE/IeNIHHIO, HATMINE MOTUBAIIUY K 00YUIEHHIO ONOJIOTHH, IIeJIeHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX yOESKIeHN I JIMIHOCTH Ha OCHOBE
KITIOYEBBIX IIEHHOCTEHl M MCTOPHUYECKHMX TPAAWIMHA Pa3BUTHS OMOJOTHMUYECKOTO 3HAHWS, TOTOBHOCTH M CHOCOOHOCTH OOYYAlOIMMXCS PYKOBOJCTBOBATHCS B CBOCH HEATEILHOCTH LEHHOCTHO-
CMBICIOBBIMU YCTAHOBKAMH, MPUCYIIIUMH CUCTEME OMOIOTHIECKOT0 00pa30BaHus, HAIMYME FKOJIOTHUECKOTO MPaBOCO3HAHMUS, CIIOCOOHOCTH CTABUTh 1IN U CTPOUTD )KU3HEHHBIE NTaHbI.

JIM4HOCTHBIE PE3yNbTaThl OCBOSHHUs MHpeaMmera «BHONOTHsA» TOCTHraloTCs B €JUHCTBE yueOHOW M BOCIUTATENBHOW JESATENBHOCTH B COOTBETCTBHH C TPAAULIHOHHBIMH POCCHHCKUMHU
COILMOKYNIBTYPHBIMU, UCTOPHYECKUMH M JAYyXOBHO-HPABCTBEHHBIMH LEHHOCTSIMM, NMPUHATHIMH B OOINECTBE MpPaBHIaMH M HOPMAaMH IOBEAEHUS M CIOCOOCTBYIOT NPOLECCaM CaMOMO3HAHHS,
CaMOBOCIIUTaHUS H CAMOPA3BUTHS, PA3BUTHUSI BHY TPEHHEH TTO3UIINH JITTHOCTH, TATPHOTH3MA, YBAXKEHHUS K 3aKOHY H IPaBOTIOPSIIIKY, YEJIOBEKY TPY/a M CTapIIeMy IIOKOJICHHIO, B3aNMHOTO YBa)KSHHS,
0epeXHOTO OTHOLICHHUS K KYJIBTYPHOMY HAcJIEAMIO U TPaANIMsIM MHOTOHAIIMOHAILHOTO Hapoaa Poccuiickoit denepamym, Npupoe ¥ OKpyKaromel cperne.

JIM9HOCTHBIE pe3yNbTaThl OCBOCHHUS y4eOHOTO mpeaMeTa «bHonorus» T0DKHBI OTpaskaTh TOTOBHOCT M CHOCOOHOCTH 00YYAIOMUXCsl PyKOBOICTBOBATHCS C(HOPMHUPOBAHHON BHY TPEHHEH
MO3UNUEH JINYHOCTH, CHUCTEMOW IEHHOCTHBIX OPHEHTAIWH, NO3WTHBHBIX BHYTPCHHHX yOEKAEHHH, COOTBETCTBYIOIIMX TPAAWIMOHHBIM IIEHHOCTAM pPOCCHHCKOTO O0OIIecTBa, pacIIMpeHHe
JKM3HEHHOTO OTIBITA H OMBITA JEATENBHOCTU B MPOLIECCE Pealn3al[ii OCHOBHBIX HAPABICHUH BOCIUTATEIBHON JEATENLHOCTH, B TOM YHCIIE B YaCTH:

1) rpask1aHCKOro BOCHUTAHMUS

c(hOPMUPOBAHHOCTh IPAYKIAHCKOMN MO3UIIMI 00YYAIOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOTO WIEHa POCCHHCKOTO OOIIECTBa;

0CO3HaHHE CBOMX KOHCTHTYIIMOHHBIX MPaB 1 0053aHHOCTEH, yBa)KEHHUE 3aKOHA U IPABOTMOPSIIKA;

TOTOBHOCTH K COBMECTHOH TBOPYECKOHN JEeATENHHOCTH P CO3JAHUHN yIeOHBIX MPOEKTOB, PEIIEHUH YIeOHBIX U MO3HABATENbHBIX 33124, BBHITOJHEHNUH O HOTOTHIECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTB OTIPEENATh COOCTBEHHYTO MO3UIUIO IO OTHOIICHHUIO K SIBJIICHISIM COBPEMEHHOH KU3HHU U O0BICHATS €€

YMEHHE YYUTHIBATH B CBOUX ﬂeﬁCTBHHX H606XO}II/IMOCTB KOHCTPYKTHUBHOT'O BSaI/IMO)IGI;'ICTBHS( H}O}leﬁ C pa3sHbIMHU y6e)l()16Hl/IﬂMl/l, KYyJIbTYPHBIMH IEHHOCTAMHU U COLIMAJIbHBIM ITOJIOKEHUEM

TOTOBHOCTb K COTPYAHUYECTBY B IPOLECCE COBMECTHOI'O BLINIOJIHEHUSA y'-l66H]>IX, TMTO3HABATEJIbHBIX U HUCCJIEAOBATEIIBCKUX 3a4a4, YBaXXUTECJIBHOI'O OTHOIICHUS K MHEHUIO OTIIIOHEHTOB IIPU
00Cy’KIeHHN CIIOPHBIX BONIPOCOB OHOJIOTHMYECKOTO COACPKaHUS;

TOTOBHOCTB K TYMaHUTapHOH ¥ BOJIOHTEPCKOH NesATEILHOCTH;

2) NaTPHOTHYECKOr0 BOCIIMTAHMSI :

c(hOPMUPOBAHHOCTH POCCHICKON TPaKTAHCKOW MICHTHIHOCTH, IATPHOTH3Ma, YBaKEHHSI K CBOEMY HapoOy, dyBCTBa OTBETCTBEHHOCTH Iiepex PoamHOi, roproctu 3a cBOH Kpaii, CBOIO
Ponuny, cBOM A3BIK U KyJIBTYpPY, MPOILLIOE U HACTOSIII[EE MHOTOHAIIMOHATBHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOILEHHE K MPUPOJTHOMY HACIEAUIO U MAaMsATHUKAM MIPUPOJIBI, JOCTIKEHHAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJOTHUSIX, TPYE;

CIIOCOOHOCTB OIIEHMBATh BKJIAJ POCCHHCKHX YUYEHBIX B CTAaHOBJIEHHE M Pa3BHTHE OWOJIOTHM, NOHMMaHHS 3HAUCHUS OMOJIOTMM B IO3HAHHM 3aKOHOB NPHPOJBI, B JKM3HH YeJIOBEKa U
COBPEMEHHOTO OOIIECTBA;

uneiHas yoexJEHHOCTh, TOTOBHOCTD K CITY)KEHHIO ¥ 3amure OTedecTBa, OTBETCTBEHHOCTD 3a €T0 CyAL0Y;

3) IyXOBHO-HPABCTBEHHOTO BOCIIHTAHMS:

0CO3HAHKE TyXOBHBIX LIEHHOCTEH POCCUICKOTO HApO/a;

c(OpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTB OLIGHHBAThH CUTYAIMIO M IPHHUMATh OCO3HAHHBIE PELICHHs, OPUEHTUPYSICh Ha MOPAJIbHO -HPABCTBEHHBIE HOPMBI M LICHHOCTH;

0CO3HaHHME JINYHOTO BKJIaJia B IOCTPOCHUE YCTOHYHMBOTO Oy ayIIero;

OTBETCTBEHHOE OTHOIIECHHE K CBOMM POJIUTEISIM, CO3/JaHIIO CEMbH HAa OCHOBE OCO3HAHHOTO MPUHATHS IIEHHOCTEH CeMeifHOM KM3HM B COOTBETCTBHH C TPAAUIIMAME HapooB Poccuu;



4) 5cTeTHYECKOr0 BOCTIMTAHUS :

ICTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAsi 3CTETHKY ObITa, HAYYHOTO U TEXHUUECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUIH;

MOHMMaHHUE SMOIMOHAILHOTO BO3/IEHCTBHS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXXEHHIO B PA3HBIX BHIAX MCKYCCTBA, CTPEMIICHHE MIPOSIBIISITH KA4eCTBA TBOPUECKOH TMIHOCTH;

5) ¢pu3nueckoro BocnuTaHusi, GOPMHUPOBAHHUS KYJIbTYPHI 310POBbSI ¥ YMOIMOHATBLHOT0 0JIATOIOTY Y HsI:

NOHMMAaHKE U pean3alys 3J0pOBOro U 6e30macHoro odpasa )U3HHU (310POBOE MUTAHUE, COOIIOICHUE TUTHEHMYECKUX MPABHI M HOPM, cOalaHCUPOBAHHBIN PEXUM 3aHATHH U OTHABIXA,
peryisipHast pU3UYEcKasi aKTUBHOCTD), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLICHHS K COOCTBEHHOMY (PH3UYECKOMY M ICHXHYECKOMY 3JJ0POBBIO;

NNOHUMAaHUE NEHHOCTHU IPpaBUJI UHAWUBUAYAIBHOTO U KOJUIEKTUBHOT'O 0e301acHOro INOBEACHH B CUTYALUAX, YIPOXKAIOUUX 3J0POBBIO U )KU3ZHHU nmnei&;

0CO3HaHME NOCIECTBIH U HENPHUATHUS BPEIHBIX IPUBEIUEK (YIIOTPEOICHNS aIKOTOJIs, HAPKOTHKOB, KyPEHUS);

6) Tpy10BOIr0 BOCIIUTAHMSA

TOTOBHOCTB K TPY/y, OCO3HAaHHE LIEHHOCTH MaCTEPCTBA, TPYA0II00HE;

TOTOBHOCTB K aKTUBHOM €A TETbHOCTH TEXHOIOTHIECKOH M COMANbHOM HalPaBJIEHHOCTH, CII0COOHOCTh HHUIMUPOBATh, INIAHUPOBATH U CAMOCTOSITENILHO BHINOIHATH TAKYIO AESTEIbHOCTH;

HHTEpeC K Pa3IM4HbIM cepaM npodeccHoHaIbHON AEATENBHOCTH, yMEHHE COBEPILAaTh OCO3HAHHBIN BBIOOp OyayIuei npodeccuu M peann3oBbIBaTh COOCTBEHHBIC )KI3HCHHBIC [LUIAHBI;

TOTOBHOCTH U CIIOCOOHOCTE K 00pa30BaHMUIO ¥ CAMOOOPa30BaHUIO Ha MIPOTSKEHUN BCeil )KU3HH;

7) 3K010THYeCKOT0 BOCTIMTAHHUS

9KOJIOTMYECKH 11e1eco00pa3HOe OTHOIICHHE K IPUPOJIe KaK HCTOYHUKY JKM3HH Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHMS;

TIOBBIIIEHNE YPOBHS SKOJOTHIECKON KyJIBTYpBI: IPHOOPETEHNE OIbITa INIAHUPOBAHUS IIOCTYIIKOB M OI[EHKH UX BO3MOXKHBIX TTOCIEACTBHII AT OKPYKAIOIIEH CPEmbl;

0CO3HaHHKE II00aIbHOTO XapaKTepa KOJOTUIECKUX MPOOIIEM U My Tel UX peleHHs;

CIIOCOOHOCTB KCIIOJIb30BaTh MPUOOpETaeMble NPH M3yUeHUH OMOJIOTWH 3HAHMS M YMEHHS INPH PEelIeHHH NmpoOyieM, CBS3aHHBIX C PAalOHAIBHBIM HPHPOONONIB30BaHNEM (COOIIIOIeHHEe
MPaBWII TOBECHHS B IPUPO/IE, HAMIPABJICHHBIX Ha COXPaHEHHE PABHOBECHS B IKOCHCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, Orochepsl);

aKTHBHOE HENpUATHE JEHCTBHH, NPUHOCSIIMX Bpel OKpY’Karolledl NMPUPOJHON cpesie, yMEHHE NPOTHO3MPOBATh HEONAroNpUsITHBIE HKOJOTHYECKHE MOCIEICTBUS MPEANPUHIMACMBIX
JIEUCTBUI U NIPEIOTBpAIaTh UX;

HaJIM9Ue Pa3BUTOTO IKOJIOTHIECKOTO MBIIUICHHS, 9KOJIOTHIECKOH KyJIBTYPHI, OTBITA AESTEIFHOCTH 3KOJIOTHIECKOH HaNpaBIEHHOCTH, YMEHHS Py KOBOJCTBOBATHCSI MM B TIO3HABATENIBHOM,
KOMMYHHKaTHBHOH M COIMAIbHOM NPAKTHKE, TOTOBHOCTH K YYaCTHIO B IPAKTHIECKOH AEATEILHOCTH 3KOJIOTHIECKOH HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS

c(hOpMHUPOBAHHOCTE MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH M OOLIECTBEHHOI NPAKTUKH, OCHOBAHHOTO HA JMAJIOTe KYJBTYpP, CHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTA B MOJIUKYJILTYPHOM MHPE;

COBEpIICHCTBOBAHUE SI3HIKOBON M YMTATENIBCKON KyJIBTYpPHI KakK CPE/ICTBA B3aUMOACHCTBHS MEXK/TY JTIOABMH M IO3HAHUS MUPA;

TIOHUMAaHKE CIIeIU(UKN OHOJIOT U KaK HAyKH, OCO3HAHUS e€ PO B ()OPMHUPOBAHNH PAIIMOHATIEHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUH IIEJIOCTHOTO TIPEACTaBIeHNs 00 OKpYIKAIOIEM MUpe
Kak 0 eINHCTBE NIPUPOJIBI, YETOBEKA U 00IIECTBA, B MO3HAHUM MPHPOIHBIX 3aKOHOMEPHOCTEH U PEIIeHUH MPo0IeM COXpaHEeHHs IPUPOAHOTO PaBHOBECHS;

yOEXKAEHHOCTh B 3HAUUMOCTH OHMOJIOTUM AT COBPEMEHHOH IMBUIHM3AINN: 00OECIIEUeHUs: HOBOTO YPOBHS PAa3BUTUSI MEIHIMHBI, CO3[[aHHE MEPCHEKTUBHBIX OMOTEXHOJOTHUH, CHOCOOHBIX
pelraTh pecypcHble MPoOIEeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTel BBIXO/AA U3 ITOOANBHBIX 3KOJOTHYECKHX MPOOJIeM U 00ecredeHns Iepexoa K yCTOHYMBOMY Pa3BUTHIO, PAIllMOHATEHOMY
HCIOJIF30BaHUIO TIPUPOIHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB JKU3HU;

3aUHTEPECOBAHHOCTh B MOJIYYCHHH OWOJIOTHYECKUX 3HAHMH B IEJSIX HOBBIMICHUS OOMIel KyJbTYpHl, €CTECTBEHHO-HAyYHOH I'pDaMOTHOCTH, KaK COCTAaBHOH 4acTH ()YyHKIIMOHAIHHOW
TPaMOTHOCTH 00yJaromuxcs, GopMupyeMoi Ipu n3y4eHud OHOJIOTHH;

MIOHMMAaHHE CYIHOCTH METOOB ITO3HAHUS, HCTIOJIb3yEMBIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH HCIIOIB30BATh IMOJIyYaeMble 3HAHUS [T aHAIN3a M 0ObsSCHEHUS SIBJICHUI OKPYIKAIOIIETO
MHpa ¥ IPOUCXOAAIINX B HEM H3MEHEHUH, yMEHHE AeIaTh 000CHOBAHHBIE 3aKITIOYEHNS Ha OCHOBE HAyYHBIX (DaKTOB M UMEIOIIUXCS JAaHHBIX C IIENBIO MOJTyd eHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTB CAaMOCTOSITEIEHO UCIIOJIB30BAaTh OMOJIOTHYECKUE 3HAHUS JUTS PEIICHHUs IPOOJIeM B PEaNIbHBIX KU3HEHHBIX CUTYaIUsIX;

0CO3HaHKE [IEHHOCTH Hay4YHO esITeNbHOCTH, TOTOBHOCTB OCYIIECTBIISITE MPOSKTHYIO U UCCIIEIOBATEIBCKYIO eI TeIbHOCTh MHANBHAYAIBHO U B TPYIIE;

TOTOBHOCTH U CHOCOGHOCT]) K HETIPEPBIBHOMY 06pa303aﬂmo n CaMOO6pa3OBaHI/I}O, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUHN 10 GI/IOHOFI/IH B COOTBCTCTBUH C ) KU3HCHHBIMU l'[OT“pe6HOCT$[MI/I.



METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS y4eOHOTO mpeamera «BHONMOTHA» BKIIOYAIOT: 3HAYMMBIC U (DOPMHUPOBAHHS MHPOBO33PCHHUS OOYYAIOIIMXCS MEXIUCIUIIIMHAPHBIC
(MeXMpeaMeTHbIe) 00IIeHaY YHbIC IOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa U CTICIM(HUKY METOIOB TO3HAHUS, UCTIOJIB3YEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, SHEPT U,
sSIBJICHUE, MPOLIECC, CHCTeMa, Hay4HbIi (aKkT, MPUHIIHI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIeJOBaHNe, HAOIIIOICHHE, N3MEPEHHE, IKCIIEPUMEHT U IPYTHUX), YHUBEpCaIbHbIE yUeOHbIE
neiicTBus (TO3HABATE bHBIE, KOMMYHHUKATHBHbBIE, PETyISITUBHBIE), obecnednBaromye GopMupoBanue (yHKIHOHATBHON TPAMOTHOCTH M COLHATLHOM KOMIIETEHIIUH 00YYaIoIIiXCsl, CIIOCOOHOCTh
00yYaIOIINXCSI UCIIOJIB30BATh OCBOCHHbBIE MEKIUCIUITIIMHAPHbBIE, MEPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAIbHbIE yueOHbIe eHCTBHS B MO3HABATEIBHOMN U COMMATBLHOMN MPAKTHKE.

MerarpeiMeTHbIE Pe3yIbTaThl OCBOSHHUSI IPOTPAMMBI CPEIHET0 00IIero 00pa3oBaHust [OJDKHBI OTPAKATH:

OBJajieHne YHUBEPCAIBLHBIMU Y4e€OHBIMHU MO3HABATEILHBIMH T€HCTBUSMH

1) 6a3oBbIe JOrHYecKHe AeHCTBHS:

CaMOCTOSTEIBHO (POPMYIHPOBATh U aKTYaIU3UPOBATh MPOOIIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

HCIIOJIK30BaTh TP OCBOCHWHU 3HAHWU MPHEMBI JOTHYECKOTO MBINUICHHS (aHATW3a, CHHTE3a, CPaBHCHMS, KiIacCU(UKAIUK, 0000IICHNS ), PACKPBIBATh CMBICT OMOJOTUYECKUX MOHSTHHA
(BBIACTATH HX XapaKTepPHBIC PU3HAKH, YCTAHABIUBATE CBSI3U C IPYTHMH HOHITHIMH);

OTIPEIETIATH LENH ACSTSIBHOCTH, 3a/1aBask MapaMeTpPhl M KPUTEPUH UX TOCTHIKEHHUSI, COOTHOCUTD Pe3yIbTaThl IS TEIBHOCTH C MOCTABICHHBIMHU LEISIMH;

HCTIOJIF30BATh OUOIOTHIECKHE OHATHS AT 00bsICHEHUs (JaKTOB U SIBJICHU I )KUBOW MIPUPOIBI;

CTPOUTH JIOTHICCKUE PACCYKICHUS (MHIYKTHBHBIC, ICTyKTUBHBIC, M0 aHAJIOTHH), BRIBIIATH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B PACCMATPUBACMBIX SBJICHUSX, (OPMYJIUPOBATH BEIBOIBI U
3aKIIOYCHMS;

MPUMEHATh CXEMHO-MOJICIBbHBIC CPEACTBA JJIS MPEACTABJICHUS CYNICCTBCHHBIX CBSI3CH M OTHOIICHUI B M3Y4YaeMbIX OMOJIOTHUECKHX OOBEKTax, a TaKKe MPOTUBOPCUHMHA PasHOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX UHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaTeIBaTh IUIAH PEIICHHUS TPOOIEMBI C YIETOM aHANIN3a UMEIOIINXCSI MATEPHAIBHBIX U HEMATEPHAIIBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B J€ATEIbHOCTD, OLEHUBATH COOTBETCTBUE PE3yIHTATOB IEJSIM, OLEHHBATH PUCKH TTOCIIEACTBUI eI TEIHHOCTH;

KOOPAUHHUPOBATH U BHIMOJHATH PA0OTY B YCIOBHSAX PEATLHOTO, BUPTYATBHOTO M KOMOMHHPOBAHHOTO B3aHMOICHCTBUS;

Ppa3sBUBaTh KPECATUBHOEC MBIIJICHUE IPHU PEHICHUM Y KU3HCHHBIX npo6neM.

2) 6a3oBbIe HCCJIEI0BATEbCKHE ACHCTBHS:

BII4/IETh HABBIKAMH y4eOHO-HUCCIIEIOBATENBCKOW M TIPOEKTHON JesATeIbHOCTH, HABBIKAMHE pa3pelieHus mpobeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METO/0B
PEIICHHUS MPAKTUIECKUX 3a/1a4, IPIMCHEHUIO Pa3JIMYHBIX METOO0B IIO3HAHUS;

HCIIOJIb30BATh Pa3IMYHbIC BUIBI ACATEILHOCTH 0 MOJIYYSHHIO HOBOTO 3HAHUSI, €T0 MHTEPIPETALMHU, TPe0OPa30BaHUIO U MPUMEHEHHUIO B Y4eOHBIX CUTYaLHsiX, B TOM YHCIe IPH CO3JaHUN
y4eOHBIX M COLMATBHBIX [IPOCKTOB;

(bopMHpOBaTh HAYYHBII THI MBILUICHHUSI, BJIAIETh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMH MOHATHIMH 1 METOAaMH;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 33]Ja4l B 00pa30BaTEILHOM JEITEILHOCTH U JKU3HCHHBIX CHTYaIIUsX;

BBISIBIITh TIPUYUHHO-CIICICTBCHHBIC CBSI3W WM aKTYaJIW3WPOBAaTh 3aj1ady, BBIIBUTATh THIOTE3y €€ PElICHHs, HAXOJHUTh apryMEHTHI JUI JTOKAa3aTelIbCTBA CBOMX YTBEPXKICHHUI, 3a1aBaTh
napaMeTpbl U KPUTEPHUH PELICHUS;

QHATM3MPOBATh MMOJTYyYCHHBIC B XOJI€ PEIICHHS 3a1a4 PE3yIbTaThl, KPUTHIECKH OL[EHUBATh UX OCTOBEPHOCTD, IPOTHO3UPOBATh M3MEHEHUE B HOBBIX yCIIOBHSIX;

JIaBaTh OL[EHKY HOBBIM CUTYALUsIM, OLICHUBATH IPHUOOPETEHHBIH OMBIT;

OCYILECTBILITH LieJIeHANPaBICHHBI I IIOKCK IIepPEeH0Ca CPEACTB U CIIOCOO0B JISHCTBHUS B IPO(GECCHOHAIBHYIO CPEny;

YMETh IEPEHOCUTh 3HAHUSI B TIO3HABATENBHYIO U MPAKTUICCKYI0 00JaCTH )KU3HECSITCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHKS M3 Pa3HBIX MPEAMETHBIX 00JacTeii;

BBIIBUT'aTh HOBBIC U/ICH, MIPE/JIaraTh OPUTHHAIBHBIE TIOAXOIbI M PEIICHHs, CTABUTH MPOOJIEMBI U 331a4H, JOITY CKAIOINE albTePHATUBHBIC PEIICHU .

3) pab6oTa ¢ ungopmanueii:

OPHUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(OpMalmu (TeKCTe y4eOHOro mocoOus, HayIHO-TOMYJIPHO TuTepaType, OMOJOTHYECKUX CIOBApsSIX M CIIPAaBOYHHKAX, KOMIBIOTEPHBIX
6azax maHHBIX, B IHTepHeTe), aHATM3UPOBATh HHPOPMAIIUIO PA3TINYHBIX BUAOB U (OPM MpeCTaBIeHUs, KPUTUIECKH OLICHHBATh €€ JIOCTOBEPHO CTh U HEMIPOTUBOPEUHBOCTE;



(opMyIIPOBATh 3aIPOCH! U PUMEHATH Pa3INYHbIE METOIBI IPH IOKMCKE U 0TOOpe Onoormaeckoi nHpOpMaIyi, HeoOX0IMMOH IS BBIOHEHHS Y YeOHBIX 3a1a4;

NPUOOPETATh OMBIT HCIIOIF30BAHMS HHPOPMAMOHHO-KOMMYHHKAaTUBHBIX TEXHOJIOTHiA, COBEPILICHCTBOBATH KYJIbTYPy aKTHBHOTO MCIIOJIB30BAHMS PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSTEIFHO BBIOMPATh ONTHMAIIBHYIO (POPMY TIPENCTABICHHU OHOIOTHYeCKOH nH(GopMaIyu (cXeMbl, rpaduKy, THarpaMMbl, TaOJIUIIEl, PUCYHKU H IPYTOe);

HCHOJIb30BaTh HAYYHBIN A3bIK B KAUECTBE CPEACTBA PH paboTe ¢ OHosoruyeckoi nHdopManueii: IpUMEHATh XUMHYECKHe, (U3HIECKHEe U MaTeMaTHYECKHUE 3HAKU M CUMBOJIBI, GOPMYJIBL,
ab0peBHaTypy, HOMEHKIIATYPY, HCHOJIb30BATh U MPEOOPa30BBIBATH 3HAKOBO -CHMBOJIMYECKHE CPEACTBA HATJISATHOCTH;

BJIAACTh HAaBbIKAMHU pacrioO3HaBaHUA U 3alIATHI I/IHd)OpMaL[PII/I, I/IH(bOpMaLlI/IOHHOl\/’I 0€301aCHOCTH JIMYHOCTH.

OBJ1ajieHNe YHHBEPCATLHBIMH KOMMYHHKATHBHBIMH JIefiCTBUSAIMU:

1) o6ureHue:

OCYIIECTBISITh KOMMYHHKAIIMH BO BCeX c(hepax >KM3HHM, aKTUBHO y4acTBOBATh B JMAJOTE WM AMCKYCCHHU IO CYIIECTBY 00CyXIaeMoil TeMbl (YMEHHE 33/1aBaTh BOIPOCHI, BHICKA3EIBATD
CYXJCHHS OTHOCUTENBHO BBIIOJHEHHS TIpelaraeMoit 3a1a4d, yUUTHIBAaTh HHTEPECH M COTTIACOBAHHO CTh ITO3HIUH JPYTUX YIAaCTHUKOB ANAjoTa WIH JUCKYCCUH);

pacno3HaBaTh HeBepOaJbHbIE CPEJICTBA OOIICHHS, IOHUMATh 3HAUCHHUE COLIMAIIbHBIX 3HAKOB, NPE/NOCHIIIOK BOSHUKHOBEHHUS KOH(IIMKTHBIX CUTYalMii, yMETb CMAr4aTh KOHQIMKTI U BECTH
HEPEroBOPBI;

BJIAJICTh PA3JIMYHBIMU CHOCOOAMU OOLICHUS M B3aMMOJICHCTBHS, IOHUMATh HAMEPEHHUS IPYTUX JIOJCH, MPOSBIATh YBOKUTEIBHOE OTHOLICHHE K cOOECEeHUKY U B KOPPEKTHOM (opme
(hopMyITHPOBATH CBOM BO3PAKCHUS;

Pa3BEPHYTO ¥ JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHMS C HCIIOJIb30BAHIEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eATeIbHOCTD:

MOHUMATh M HCIIOJIB30BaTh MPEHMYIIECTBA KOMaHHOW U MHIUBUYJIBHON pabOThI IIPU PEIICHHH OMOJIOTHYECKOH IPOOIeMbl, 000CHOBBIBATh HEOOX OJTUMOCTh IIPUMEHEHHUS TPYTIIIOBBIX
(hopM B3aMMOIEHCTBYS IPU PELICHUN yUeOHOM 3a1a4M;

BBIOMPATh TEMATUKY M METOJBI COBMECTHBIX JAEHCTBHH C yUETOM OOLIMX HHTEPECOB ¥ BO3MOIKHOCTEH KaXKIOTO YIeHA KOJUIEKTHBA;

MIPUHUMATD IEJTH COBMECTHOH JESTEIbHOCTH, OPTaHU30BBIBaTh 1 KOOPJMHUPOBATH JISHCTBHUS MO €€ JOCTIKEHHIO: COCTABIIATh IUIaH ACHCTBUH, pactpenesiTh POl ¢ Y46TOM MHEHHI
YYacTHHKOB, 00CYIKIIaTh Pe3yJIbTaThl COBMECTHOM PabOThI;

OLICHHBATh KaYeCTBO CBOETO BKJIAa U KAXKIOTO yYaCTHHKA KOMaH/Ibl B OOIIHMI pe3yJIbTaT 1o pa3paboTaHHBIM KPUTEPHSM;

npe/iaraTb HOBbIE POCKTHI, OLIEHUBATH MICH C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATH IIO3UTUBHOE CTPATETHYECKOE TIOBEACHHE B PA3JIMYHBIX CHTYAIUsX, IPOSBIISATH TBOPUYECTBO U BOOOPaKEHHE, OBITh HHUIMATHBHBIM .

OBJ1ajieHNe YHHBEPCATbHBIMH PEry/isi THBHBIMU A€HCTBUSIMHU:

1) camoopranu3zauus:

HCTIOJIB30BATh OUOJIOTHYECKNE 3HAHUS IS BBISIBIICHUS IPOOJIEM M MX PEIICHHUS B )KU3HEHHBIX M yUEOHBIX CUTYaIHsIX;

BEIOMPATh HA OCHOBE OHMOJOTHMYECKUX 3HAHMI IeJIeBbIE M CMBICIIOBEIE YCTAaHOBKHM B CBOMX IEHCTBHSIX M IOCTYIIKAax IO OTHOIICHHIO K JKHBOH IPHpOJE, CBOEMY 37I0POBBIO M 30POBBIO
OKPY’KaIOMINX;

CaMOCTOSATENBHO OCYILIECTBIIATh II03HABATENBHYIO JICATEIbHOCTD, BBISBILTH IPOOIEMBI, CTAaBUTh M (QOPMYJIMPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTENbHOI NEATEIBHOCTH M XKM3HEHHBIX
CHUTYyalMsX;

CaMOCTOSATENBHO COCTABIIATH IUIaH PELICHHS NPOOIEMBI C Y4ETOM UMEIOIIMXCS PECypPCOB, COOCTBEHHBIX BO3MOKHOCTEH U PENOYTCHHIA;

JIaBaTh OIICHKY HOBBIM CHUTYaLl¥sIM;

pacmmpsTh paMKH Y4eOHOTO IpeiMeTa Ha OCHOBE JIMYHBIX TPEIIOYTCHHI;

JieNaTh OCO3HAHHBIH BBIOOD, apI'yMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OIICHUBATH PHOOPETEHHBIH OTIBIT;

crnoco6cTBoBaTh (HOPMHUPOBAHHUIO U MPOSBICHHUIO IUPOKOW APY/IMIMK B Pa3HBIX 00J1ACTSIX 3HAHMH, OCTOSHHO MOBBIIIATH CBOH 00pa30BaTENbHBII M KYJIbTYPHBIH yPOBEHb.

2) cCaMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CHUTYalUsIM, BHOCHTb KOPPEKTUBHI B IS TEIFHOCTD, OLIEHNBAaTh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMU ITO3HABATEILHOM pe(bnelccym KaK OCO3HaHHs COBEPIIACMBIX ﬂeﬁCTBMﬁ U MBICJIMTEJIBHBIX IIPOLIECCOB, UX PE3YJILTATOB U OCHOBaHMi’I, HCITI0JIb30BAaTh l'lpI/IéM])l pe(bnelccm/[
JUISL OLIGHKU CUTYAIHH, BBIOOPa BEPHOTO PEIICHHS;



YMETb OLICHUBATh PUCKHU U CBOCBPEMEHHO IIPUHUMATH PELIECHHUS 110 UX CHIDKCHHUIO;
NIPUHUMATh MOTHBBI U apIyMEHTBI APYTHX NIPU aHAJIN3€ PE3y/IbTaTOB JESITEIbHOCTH;
3) npuHsiTHE Ce0s U APYrUX:

TIPUHAMATH Ce0s, TOHNMAast CBOU HEJJOCTATKH M IOCTONHCTBA;

IIPUHUMATh MOTHBBI X apIyMEHTBI IPYTHX IIPH aHAII3€ PE3YJIbTATOB IESATEIbHOCTH;
NPU3HABATh CBOE MPABO U NPaBO APYTUX Ha OLUIMOKH;

pa3BUBaTh CIOCOOHOCTH TOHUMATh MHUP C MO3HULUH APYTOTO YeJIOBEKa.

NPEAMETHBIE PE3YJIBTATbBI

ITpenmetnsle pe3ynsraTsl ocBoeHns nporpamMmel COO mo Guosiornu Ha 6a30BOM YPOBHE BKIIIOUAIOT cHelmduIeckue s yae6Horo npeamera «bruonorus» HaydHbIe 3HAHWS, yMEHUS U
CrOCOOBI AEHCTBUI 10 OCBOCHHIO, HHTEPIIPETALMH U IPE0OPa30BAHUIO 3HAHUM, BU/BI ACSATEIBHOCTH O MOJYyYCHHIO HOBOTO 3HAHMS M NPHMEHEHN IO 3HAHMII B PA3JIMYHBIX yYEOHBIX CUTYALUAX, a
TaKXkKe B PEAIbHBIX )KM3HEHHBIX CUTYAIUsX, CBA3aHHBIX C OHOJIOTHEH. B IporpamMme npeiMeTHbIe pe3yIIbTaThl PEICTABIICHBI 110 TO1aM 00y4YeHHS.

IIpenMeTHbIe pe3yIbTaThl OCBOCHUS yueOHOTO Ipenmera «buonorus» ¢ 10 knacce NOIDKHBI OTPaXkaTh:

c(hOpPMUPOBAHHOCTE 3HAHUH O MECTE U POJIM OMOJIOTHH B CHCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUN COBPEMEHHON eCTECTBEHHO-HAYyYHOI KapTHHBI MUpPA ¥ HAYYHOTO
MHPOBO33pPEHUS, O BKJIaJe POCCHHCKUX M 3apYOEKHBIX YIEHBIX-OMOJIOTOB B Pa3BUTHE OHUOJIOTHH, (QYHKIMOHATBHON IPaMOTHOCTH YeJIOBEKa IS PELICHNS )KU3HEHHBIX 3a/1ad;

YMEHHE PAaCKpHIBaTh COJIepKaHNe ONOIOTHIECKIX TEPMHUHOB W MOHITHIL: XKH3HB, KJIETKA, OpraHn3M, MeTabom3M (0OMEH BELIeCTB | NPEBpallleHNue SHEP THH ), FoMeocTa3 (caMoperyJisinus),
YPOBHEBasi OPraHHU3aLMs JKUBBIX CUCTEM, CAMOBOCIPOH3BEICHHE (PEPOAYKIIHS ), HACICACTBEHHOCTD, H3MEHUHBO CTh, POCT M Pa3BUTHE;

YMEHHE U3J1aratb ONOJOTHIECKUE TEOPUH (KJIETOUHAs, XpPOMOCOMHAas, My TallIOHHAs, [IEHTpAJIbHAsA JOTMa MOJIEKYJIIpHOH Ononoruu), 3akoHsl (I'. Mennens, T. Moprana, H. 1. Basuosa)
1 yueHus (0 LeHTpax MHOT000pa3mst U MPOUCXOXKICHUS KyJIbTYpHBIX pactennii H. 1. BaBuiioa), onpenessaTh rpaHuIbl HX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yMEHHE BJIaJIETh METOJaMH HayYHOTO ITO3HAHNUSI B ONOJIOTHHI: HAOJIOICHUE U OTIMCAHKE )KUBBIX CHCTEM, TIPOLIECCOB U SIBJICHHI, OpraHU3aIMs U MPOBEJCHHE OMOJIOTHYECKOTO IKCIIEPHMEHTa,
BBIJIBIDKEHHE TMIIOTE3bI, BBISBICHHE 3aBUCHMOCTH MEX/Ty HCCIIEAYyEeMBIMH BEIMYMHAME, 00BbSICHEHHE TOJIyYSHHBIX PE3yJIbTaTOB, HCIOIBF30BaHHBIX HAYYHBIX MOHATHH, TECOPHUI U 3aKOHOB, yMEHHUE
JieJIaTh BBIBOJIBI HA OCHOBAHNH MOJTyYEHHBIX PE3yJIbTATOB,;

YMEHHE BBIAEIATH CYIECTBEHHbBIC MPH3HAKNA BUPYCOB, KIETOK IIPOKAPHOT U 3YKAPUOT, OJHOKIECTOYHBIX W MHOTOKJIECTOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHA BEIIECTB U
NPEBPAILCHHUS] YHEPTHH B KJIETKe, (OTOCHHTE3a, MJIACTHYECKOTO W SHEPreTHYECKOro OOMEHa, XeMOCHHTE3a, MHTO3a, Me#03a, OIUIOJI0TBOPEHHU S, Pa3MHOXKEHHS, HHIAUBHAYaIbHOTO Pa3BUTHS
opranusma (OHTOTeHe3);

YMEHHE NPUMEHATD MOJTyYESHHbIC 3HAHHSA I O0BSICHEHNsSI OMOJIOTMYECKUX MPOLECCOB U SBJICHUH, U HPUHATHSA IPAKTHYCCKUX PELICHUI B IIOBCEHEBHOI XKU3HU € LIEJIbI0 00eCTICYSHUS
0€30TIaCHOCTH CBOETO 3I0POBESI M 3MOPOBESI OKPYIKAIOIIMX JIIOAEH, COONIIOEHIST HOPM TPaMOTHOTO TTOBEJCHIS B OKPYXKaIOIel NPUPOTHON cpejie, TOHNMaHNue He0OXO0IUMOCTH HCIIOIb30BaHHS
JOCTIXKEHUH COBPEMEHHON OMOJIOTUY ¥ OHOTEXHOJIOTHI IS PAIMOHAIBHOTO NIPUPOIOTION30BaAHMS;

YMEHHE pelIaTh 3JeMEeHTapHbIe TeHEeTHIeCcKHe 3aJadll Ha MOHO- M JUTHOPHIHOE CKpEIIMBaHUE, CLEIUICHHOE HACleIOBAaHHE, COCTaBIITH CXEeMbl MOHOTHOPHIHOTO CKPEIIMBAHUS JUISL
HpeJcKa3aHus HaclleOBaHUS IPH3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH Ja00paTOpHBIE U MPAKTUYECKUE PabOTHI, cOOII0IATh MpaBwia Mpu paboTe ¢ yueOHBIM U Ja0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHYECKHU OLICHUBATb U HHTEPIPETHPOBATH HHPOPMALINIO OHOIOTHYECKOTO COIEPIKaHNUs, BKIIFOYAIOILY 0 IICEBIOHAY YHbIC 3HAHHS U3 Pa3JIMYHBIX HCTOUYHHUKOB (CpeICTBa MACCOBOM
HUH(POPMAIUH, HAYYHO-TIOITYJSIPHBIE MaTePHAIIbI ), STHIECKHE ACIIEKThI COBPEMEHHBIX UCCIIEAOBAHUN B OHOJIOTUH, MEINIMHE, OMOTEXHOJIOTHY;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MICHbMEHHBIE U YCTHBIE COOOIIEeHHs, 00001I1ast OHOJIOrNIeCcKy 0 HHPOPMALHUIO U3 HECKOJIBKMX HCTOYHHKOB, IPAMOTHO MCIOJIE30BaTh MOHSATHIHBIN ammapar
Ouonorun.

IIpenMeTHBIE pe3yIbTaThl OCBOCHHUS yueOHOTO0 Ipenmera «buonorus» ¢ 11 kaacce NOIDKHBI OTPaKaTh:

chopMHUPOBAHHOCTB 3HAHU T O MECTE M POJIM OHOJIOTHH B CHCTEME HAyYHOTO 3HAHHS ECTECTBEHHBIX HaYK, B YOPMHUPOBaHHH COBPEMEHHOI! €CTEC TBEHHO-HayYHOH KapTHHBI MUPa U HAYYHOTO
MHPOBO33pEHUS, O BKJIaJe POCCHHCKUX M 3apYOEHKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH, (YHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JUIsl PELICHNsI )KM3HEHHBIX 3a/1a4;



YMEHHE PacKpBIBaTh COJIEp)KaHUE OHOJIOTMYECKMX TEPMHHOB W TIOHSATHH: BHJ, NOMYJIALHS, F€HO(GOHI, BOJIONUMS, IBIDKYIINE CHIBI ((aKTOPBI) 3B OJIONUH, MPUCIIOCOOICHHOCTH
OpraHn3MoB, BUI000pa30BaHue, IKOJIOTHYECKUE (PaKTOPbI, SKOCUCTEMA, TIPOAYLIEHTHI, KOHCYMEHTHI, PEAYLEHTHI, IETH MUTaHUs, SKOJIOTHYeCKas MUpaMua, GuoreoreHos, onochepa;

YMEHHe u3Jarath OHoIorHIecKre Teopuu (IBomonuoHHas Teopus Y. JlapBruHa, CHHTETHYECKas! TEOPHUs YBOJIOINN), 3aKOHBI M 3aKOHOMEPHOCTH (3apoasieBoro cxoacrsa K. M. bapa,
YepeIOoBaHu TNIABHBIX HaNpaBieHUH U myTei sBomormu A. H. CeBepuoBa, yuenus o 6uocdepe B. . BepHanckoro), onpenensaTs TpaHUIBI HX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHe BJIaJIeTh METOJAMHU HAyTHOTO TIO3HAHKS B OMOJIOTHH: HAOMIOZIEHNE U ONMCAHMUE JKUBBIX CHCTEM, IIPOIIECCOB M SIBIICHUH, OPTaHMU3ALMS U IIPOBEICHIE ONOTOTHIECKOTO IKCIIEPIMEHTA,
BBIIBHXKCHUE TUINIOTE3BI, BBIABJICHUEC 3aBUCUMOCTU MEXKIY HUCCIIENYEMBIMU BEJIMYMHAMMU, 06’bﬂCHeHI/Ie INOJIYYC€HHBIX PE3YJIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX l'lOHS[TI/Iﬁ, TeOpI/Iﬁ 1 3aKOHOB, YMEHHUE
J€JIaTh BBIBO/JIbI HA OCHOBAHUHU IOJIy4Y€HHBIX PE3YJIbTATOB;

YMEHUE BBIAENATE CYIIECTBEHHBIE NPU3HAKA CTPOEHUS OHOJIOTMYECKUX OOBEKTOB: BUJIOB, HOIYJIALUKM, NPOAYLEHTOB, KOHCYMEHTOB, PEIYyLCHTOB, OHOT€OLIEHO30B U DKOCHCTEM,
0COOEHHOCTH TIPOIECCOB: HACIIEACTBEHHOW M3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUIO0OPa30BaHMs, IPHUCIIOCOOICHHOCTH OPTaHU3MOB, JEHCTBHUS SKOJIOTHYECKHX (AaKTOPOB Ha OPTaHH3MBI,
HepeHoca BEeIIeCTB ¥ NOTOKA YHEPTHH B 9KOCHCTEMAX, aHTPOIIOTEHHBIX U3MEHEHHUH B 9KOCHCTEMAax CBOEH MECTHOCTH, KPyTOBOPOTa BEIIECTB M OMOTEOXMMHIECKHX IIUKIOB B GHocdepe;

YMEHHE NIPUMEHATH MOTy4YeHHBIE 3HAHUS AT 00BSICHEHHSI OMOJIOTUUECKUX MPOLECCOB U SIBICHUM, [Tl MPUHATHS MPAKTHYECKUX PEIICHHH B MOBCEIHEBHOM XKU3HH C 1IeJIbI0 00ecTeueHust
6€301aCHOCTH CBOETO 30POBbS M 30POBbSI OKPYIKAIOIHX TIOJEH, COOMOIEHHT HOPM TPaMOTHOTO MOBEICHHS B OKPY KaloIel MPUPOHOM cpejie, MOHNMaHHe He00XO0IUMOCTH UCTIOIb30BAHHS
JOCTHXXKEHUH COBPEMEHHON OMOJIOTUH AT PAIMOHAIBHOTO MPUPOIOTIOTB30BAHMNS;

YMEHHe penraTh dJIeMeHTapHbIe OHOJIOTHYECKUe 3a/1a9H, COCTABIISITH CXEMBI IEPEHOCA BEIIECTB M DHEPTHH B SKOCHCTEMax (I[eTH TUTaHuUs);

YMEHHeE BEINOJHATE JJA00paTOpHBIE U MPAKTUIECKHe PabOTHI, COOMIOAATH IPaBmila IIPU paboTe ¢ yIeOHBIM U Ta00paTOpHBIM 000pYIOBAHHIEM;

yMEHHe KpUTHYECKHU OLICHUBATh M MHTEPIPETUPOBATh HHPOPMAIIHIO ONOIOTHIECKOTO COAEPIKAHNS, BKIIIOUAIOIIYIO [ICEBIOHAY YHBIEC 3HAHUS U3 Pa3JIMIHBIX HCTOYHHUKOB (CPECTBA MACCOBOM
UH(POPMAINH, HAY THO-TIOIyISIPHBIE MAaTepPHAIIBI), PACCMAaTPHBATh II00ABHBIC YKOIOTHIECKUE TPOOIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIIEHHIO K HUIM COOCTBEHHYIO MO3HIINIO;

yMEHHe CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIeHHUs, 060011ast GHOIOrHIECKY 0 HHPOPMAIIUIO U3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh MOHSTHI HBIH armapar
OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBO 4acoB
Tp DJIeKTPOHHbBIE
Ne KonTp (uuposbie)
HaumeHoBaHue pa3aesioB U TeM POrpaMMbl aKp
n/n Bcero 0JIBHBIC 6 o0pa3oBaTejbHbIE
adoT
paGoThbI pecypeet
bl
Bbubmuoreka [IOK
1 bronorus kax Hayka 2 0.5 https://m.edso0.ru/7f41¢c292
2 K 1 bubnuoreka [IOK
MBBIC CUCTCMBI M X OpraHnsallii https://m.edsoo.ru/7f41c292
3 X . 8 1 bubnuoreka [IOK
HMWYECKAN COCTAaB U CTPOEHUE KIIETKU https://m.edso0.ru/7f41292
bubmnoreka [IOK
4 KH3HECATENBHOCTS KICTKY 6 https://m.edso0.ru/7f41¢c292
5 P 5 1 bubnunoreka [JOK
a3MHOKEHHUE U UHANBUAYAJIBHOE Pa3BUTHE OPraHU3MOB https://m.eds00.ru/7f41c292
6 H 8 15 bubaunoreka [IOK
acIIeICTBEHHOCTh U N3MEHUYNBOCTh OPraHU3MOB . https://m.eds00.ru/7f41c292
Bbubmnoreka [IOK
7 Cenexuus oprann3mMoB. OCHOBBI OMOTEXHOJIOTUU 3 https://m.edso0.ru/7f41292
8 P 1 Bubmmorexa [IOK
C3CPBHOC BpEMA https://m.edso0.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITIACC

HaumeHoBaHue pa3aesoB H TeM

KoaunuecTBo yacoB

DJIeKTPpOHHBIE (I (PPOBHIE)

Ne i/ Konrp. IpakTu
nporpamMmmabI Bcero o0pa3oBaTeJibHbIE PecypChl
padoThI padoThI
bubanorexa [JOK
1 JBOMONHONHAS bronorus 9 1 https://m.edsoo.ru/7f41cc74
2 Bo3HWKHOBEHME U pa3BUTHE )KU3HU HA 9 05 Bubnuorexa IIOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 0 5 1 Bubmunoteka [IOK
PraHH3MbL 1 OKpyzKalolliad cpeia https://m.edsoo.ru/7f41cc74
4 Coob 9 Bbubnuoreka IIOK
000IIECTBA U IKOJIOTUUYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
5 P 2 Bubmuoreka IIOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE INTAHUPOBAHME

10 KITACC
Koxa-Bo yaco Jomonnut
Ne /laTa eJIbHasA
Tema ypoka Beer
n/n Ipak. H3y4eHust HH(popMaK
)
padoThbI us
1 Meroapl NO3HAHUS KUBOU MPUPOABL. YPOBHU OPraHU3aLMU XUBOU npuposl. [IpakTruueckas 1 05
pabota Ne 1 «Mcnonb30Banue pa3iMuHbIX METO/IOB ITPU U3YYCHUH OUOJIOTUIECKUX 00BEKTOBY " 05.09.2023
2 XHUMHAYECKUI COCTaB KJIETKU. Bosia 1 MUHEpaIbHBIE COMU 1
12.09.2023
3 b .C 0 1
enku. CocTaB U cTpoeHue OEIKOB 19.09.2023
4 ®depMeHTsI — OHMOoNornYecKre karam3aropsl. JJaboparophas padota Ne 1 «3yueHue 1 05
KaTaIUTHYECKON aKTUBHOCTH (DepMEHTOB (Ha MpUMepe aMUIa3bl HIIM KaTajiasbl)y "~ 26.09.2023
. 1
5 VrineBoasl. JInmuasl 03.10.2023
H . AT® 1
6 YKJIEHHOBBIE KUCIIOTHI 17.10.2023
7 Hctopus n MeTozp! n3ydeHus kietku. Kierounas reopust 1
24.10.2023
8 KrneTka kak nenocTHast )KUBasi cCucTeMa 1
31.10.2023
CtpoeHue dyKaproTHIeCKOH KieTku. JlaboparopHas padora Ne 2 «M3yueHHe CTPOCHHUSI KIIETOK
9 pacTeHHi, )KUBOTHBIX, TPHOOB U OaKTEpHii TI0J] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIpenaparax u 1 05 14.11.2023
UX OMUCAHUE» o
10 Mertabonu3M. DHEepreTHYeCKuil 00MeH 1

21.11.2023




11

dotocunaTe3. XeMOCHHTE3

28.11.2023
12 buocunTes Oenka. TpaHCKPHUIIINS U TPAHCIISITUS 05.12.2023
13 O0001IeHIE 1 TOBTOPEHUE 12122023
14 KonTpossnas padora Nel 19.12.2023
15 MeTo/1p! 1 JOCTHXKEHUSI CEJIEKITNH PACTeHUN 1 )KUBOTHBIX 96.12.2023
16 JKvznennsnii iy kietku. Jenenue kierku. Muros. Jlaboparopras padora Ne 3 05
«Ha0moieHne MUTO32 B KIIETKaX KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX MHKPOITpEapaTaxy " [16.01.2024
17 Hexserounbie GopMBbI )KU3HH — BUPYCHI 93.01.2024
18 DopMBI pa3MHOKEHHSI OPraHU3MOB 30.01.2024
1 Meti
? e 06.02.2024
20 O0pa3oBanue 1 pa3BUTHE MOJOBBIX KieToK. Omnonorsopenue. JlaboparopHas padora Ne 4 05
«V3ydyeHue cTpoeHus MOJIOBBIX KIJIETOK HA TOTOBBIX MUKPOITPENapaTax» " 13.02.2024
21 WNunuBuyanbHOE pa3BUTHE OPraHU3MOB 90.02.2024
22 I'eHeTnKa — HayKa O HACJICJICTBEHHOCTH U N3MEHYHBOCTH b7.02.2024
2 .M
3 3aKOHOMEPHOCTH HACJIeIOBaHMsI TIPU3HAKOB. MOHOTMOPUIHOE CKPEIIMBAHUE 05.03.2024
24 JuruOpuaHOoe CKpelrBanue. 3aKOH He3aBUCUMOT0 HACIICI0OBAHKSI TIPU3HAKOB

12.03.2024




CrerieHHOe HacJieoBaHue nmpu3HakoB. JlJaboparopHas pabora Ne 5 «M3yuenune pe3yibTaToB

25 MOHOTHOPHTHOTO M AUTHOPUAHOTO CKPEIUBAHUS Y IPO30(UIIBI Ha TOTOBBIX 1 05 19.03.2024
MUKpOIpenaparax» o
26 I'eneruka nona. HacienoBanue mpu3HAKOB, CLETIJICHHBIX C ITOJIOM 1 02.04.2024
NsmenunBocTh. Henacnencrsennas n3mMeHInBocTh. JlaboparopHuas padbora Ne 6. MzyueHne
27 MOJIM(UKANMOHHONW H3MEHIUBOCTH, IOCTPOCHHE BAPUAIIMOHHOTO PS/ia U BapralliOHHON 1 05 09.04.2024
KPHBOID T
28 Hacnencreennas namenunBocts. Jlaboparophas padora Ne 7. « AHanm3 MyTaimii y po30Quiist 1 05
Ha TOTOBBIX MUKPOIIPEIIapaTaxy "~ 116.04.2024
29 I'enernka yenoBeka 1 93.04.2024
30 Cerekus Kak HayKa U IIpoIiece 1 30.04.2024
31 BuorexHonorus kak orpaciib IpoU3BOICTBA 1
07.05.2024
32 PesepsHelii ypok. O6o0meHue no Teme « HacneicTBEeHHOCTS M MI3MEHYMBOCTH OPTaHH3MOBY 1 14.05.2024
33 Kounrtpouasnas padora Ne2 1 b1.05.2024
34 PesepBHBI ypok 1 98.05.2024
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 4




11 KITIACC

Kos1-Bo yacos Jomoanut
Ne Tema ypoka Bceer | Ipax. HMara eJIbHAs
n/n u3ydyenust | uHgopmanu
0 padoThI H

1 Oposronust U MeTozibl €€ u3yueHus. Mcropus npeacraBieHuil 0 pa3BUTHU KU3HU Ha 3eMJIe. 1 04.09.2023
2 Jloka3zarenbCTBa 3BOJFOLUT 1 11.09.2023
3 Muxkpossomonusa. Bua. Kputepun Buna 1 18.09.2023
4 [Momynsmyst Kak neMeHTapHas eMHUIa Byuia U 3Bortormn. Jlaboparophast padora Ne 1 1 05

«CpaBHeH#He BUJI0B 110 MOP(HOIOTHIECKOMY KPUTEPUIO» ' 25.09.2023
5 JBuxyipe cuitsl (311eMeHTapHbIe (DaKTOPBI) YBOITIOIUN 1 02.10.2023
6 EctecTBeHHBIN 0TOOP ¥ €ro (PopMBI 1 09.10.2023
7 Pe3ynbrarhl 3BOMIONMKN: PUCTTOCOOIEHHOCTH OPraHu3MOB U BHI000pa3oBanue. JlJaboparopHas 1 05

pabota Ne 2 «OmnricaHue PUCIIOCOOICHHOCTH OpPraHi3Ma U €€ OTHOCHTENBHOIO XapaKTepay ' 16.10.2023
8 Hamnpasienus u myTi MakpodBomoiy. HeoOparuMocTs SBOMIOIUH 1 23102023
9 [poucxoxkeHne KU3HU Ha 3eMite 1 30.10 2023
10 ['eoxponoorus. Pa3surue xu3Hu Ha 3eMile TIO 3paM H TIepHoIaM 1 13.11.2023
11 OCHOBHBIE 3TaIlbl SBOJTIOIMU PACTHTEILHOTO M )KUBOTHOTO Mupa. [IpakTuueckas padora Ne 1 1 05

«M3yveHne HCKOMAeMBbIX OCTATKOB PACTCHHI M YKUBOTHBIX B KOJUICKIIHSIX) ' 20.11.2023
12 CoBpeMeHHasi CUCTeMa OPraHUYECKOT0 MHpa 1 97 11.2023
13 O0o001IeHre 1 TTOBTOPEHUE N3YIEHHOTO 1 04.12.2023
14 KonTpossnas padora Nel 1

11.12.2023




15

DBOJIONHKS YeJIOBeKa (aHTPOIIOTEeHE3)

18.12.2023

16 JBuxymme cuitbl (pakTopsl) aHTPOTIOreHe3a 25 12.2023
17 OCHOBHBIE CTAAMH 3BOJIIOLUH YEJIOBEKA 15.01.2024
18 YenoBedeckre pachl ¥ MPUPOTHBIC aanTAM| YeIoBeKa 29 01.2024
19 O60061enue o Teme «Bo3HUKHOBEHHUE U pa3BUTHE KU3HU HA 3eMIIe) 29 01.2024
20 Okornorus kak Hayka. Cpeipl OOMTaHMS U 9KOJIIOTHUECKUE (PaKTOphI 05.02.2024

Aobnortrueckue akropsl. Jlaboparopras padora Ne 3. «Mopdoorudeckne 0COOEHHOCTH PACTCHUI
21 U3 pa3HbIX MecT oOuTanus». JJaboparopuas pabora Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTHE 0.5 12.02.2024

YEPEHKOB KOJIEYCa» o
22 buotnueckue daxrops 19.02.2024
23 DKOJOrnYecKre XapakTeprucTHky momyisiimu. [Ipaktnaeckas padora Ne 2 «IToncu€r mioTHOCTH 05

MOMYJISIANA Pa3HBIX BUJOB PACTEHUID) ' 26.02.2024
24 Coo0111ecTBa OpraHi3MoB — OHUOIICHO3 04.03.2024
25 OKOJIOTHYECKUE CUCTEMBI (SKOCHCTEMBI) 11.03.2024
26 OcHOBHBIE ITOKa3aTeIN 3KOCHUCTEMBI. JKonorndeckue nupamuisl. CoiicTBa skocucteM. CyKIeccus 18.03.2024
27 [TpupomHbIe SKOCUCTEMBI 01.04.2024
28 AHTpOITOr€HHBIE 3KOCUCTEMBI 08.04.2024
29 Buocdepa — riodanpHas 3xkocucTeMa 3eMin 15.04.2024
30 3aKOHOMEPHOCTH CYIICCTBOBAHUS OMOCHEPBI 22.04.2024
31 YenoseuecTBo B Ouochepe 3emnu

29.04.2024




32 O00611eHre TeMBbI «C000IIECTBA U DKOJOTHYECKUE CUCTEMBD) 1 08.04.2024

33 KonTpoasnas padora Ne2 1 15.04.2024

34 PesepBHBIii ypok 1 29.04.2024
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 25

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJ/IBHOI'O ITIPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YUEHUKA

* buonorus, 10 knace/ benses J.K., Jpmmmun I''M., Ky3uenosa JL.H. u npyrue; nmon peaakuueit bensiepa JI.K., Apmviva .M., AkinonepHoe o0IecTBo

« I/I3I[3TCJ'II)CTBO «HpOC BCHICHUC»

* buonorus, 11 xnace/ benses J1.K., Bopogun I1.M., e I'.M. u apyrue; non penakiueit bensesa JI.K., smmmma .M., AknnoHepHOe 00IIeCTBO

« I/I3I[aTCJ'II)CTBO «HpOC BCHICHUC»

METOAUYECKUE MATEPUAJIBI JI5S1 YUUTEJIA

Meromnueckoe rmocoodue

OUPPOBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPCbhI CETU HHTEPHET
http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru
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