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NOACHUTEJ/IBHAS 3AIMNCKA

ITpu pa3paboTke rnporpaMmbl 10 OHOJOrHHM TEOPETHUUYECKYI0 OCHOBY JUIsl ONpe/esieHUsl MOAX0A0B K (OPMUPOBAHMIO CONEpIKaHUsl y4eOHOro
npenmerta «buosorus» cocrapuiin: KoHuentyanbHble nonokenus @I'OC COO o B3anuMooOyCcI0BIEHHOCTH Lieseid, COaepKaHus, Pe3yJIbTaToB 00yUYeHHs
1 TpeOOBaHMIT K YPOBHIO MOATOTOBKH BBIMYCKHUKOB, MOJOKEHUS 00 00MMX LesX U MPUHLMIAX, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI
cpeanero odmero obpasosanus B Poccuiickoit @enepanyn, a Takke MON0KEHUs O cneluduke OHONOruY, €€ 3HaYeHUH B MO3HAHUH JKUBOH NPUPOABI U
obecriedeHun CyLIECTBOBaHUs 4enoBedyeckoro oduiectsa. COrylacHO Ha3BaHHBIM TOJIOKEHHSIM, ONpEeNieHbl OCHOBHbIE (DYHKLMH IpOrpamMmbl IO
OHoJIOruK U €€ CTPYKTYypa.

ITporpamma no Guonoruu JaéT mpeacTaBieHne o uessix, 00 obueit ctpaterun o0yueHus, BOCIUTaHUS U Pa3BUTHs O0YHAIOLIMXCs CPECTBAMH
yueOHoro mpenmera «buonorusi», onpenensier 00s3aTeNbHOE MPEIMETHOE COAEPXKAHHE, €ro CTPYKTYPY, pacmlpeneneHue Mo pasaenaM U Temam,
PEKOMEHYEMYIO TOC/Ie/I0BaTeIbHOCTh HM3y4eHHsi yuyeOHOro marepuajsa C Yy4€TOM MEKIPEAMETHbIX M BHYTPUIPEIMETHBIX CBs3€H, JIOTMKHU
00pa3oBaTesIbHOro MpoLecca, BO3PACTHLIX OCOOEHHOCTEN 00yYaro X Cs.

B nporpamme no 6uosoruu Takxke y4UTBIBAIOTCSA TPEOOBAHHS K MJIAHHPYEMBIM JTMYHOCTHBIM, METAMPEIMETHBIM U TMPEIMETHBIM Pe3yJIbTaTaM
oOyuenust B HopMUPOBaHNH OCHOBHBIX BHAOB y4e€OHO-MO3HABATENBHON AEATENbHOCTH/Y4eOHBIX NeHCTBHI 00y4aromuxcsi M0 OCBOGHHIO COAEPIKaHMs
Ouosioruyeckoro 0opazoBaHusi.

B nporpamme o 6uonorun (10—11 knaccel, 6a30Bblil ypoBEHb) peann30BaH NPUHLMI NPEEMCTBEHHOCTH B M3y4eHUH Ononoruu, Onaronaps yemy
B HEll MPOCMATPUBAETCS HAMPABIEHHOCTb HA Pa3BUTHE 3HAHMIA, CBSI3aHHBIX C ()OPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, LIEHHOCTHBIX
OPHEHTALINIT IMYHOCTH, IKOJOrHYE€CKOTO MBILIJICHUS, MPECTABJICHUIT O 310pOBOM 00pa3e JKU3H! 1 OePEeIKHBIM OTHOIIEHHEM K OKPYIKAIOLIeH MPUPOAHOI
cpene. IToaromy Hapsiy ¢ u3yueHreM o01eOHOIOrHuecKUX TEOPUit, a TaKKe 3HAHUI O CTPOGHHMH JKUBBIX CUCTEM PA3HOI'O PAaHIa U CYLIHOCTH OCHOBHbBIX
MPOTEKAIOIUX B HUX MPOLECCOB B NMpOrpaMme rno OMONOrHH yAENeHO BHUMaHHE MCIOIb30BAHHIO MOJYYEHHbIX 3HAHUI B MOBCEAHEBHOW JKU3HU IS
peleHys MPUKJIAAHBIX 33/1a4, B TOM 4HCiIe: NPOPHIAKTHKH HACIEACTBEHHBIX 3a00/NeBaHMN 4eNOBeKa, MEAHKO-TeHEeTHYeCKOrO KOHCYJILTHPOBAHUS,
000CHOBaHMS JKOJIOTHYECKH LEeNecoOoOpasHOro MOBENEHUS B OKPYXKAIOLIEeH NPUPOIHON Cpede, aHaau3a BIWSHUA XO3SHCTBEHHOW NEATEIbHOCTH
YEJIOBEKAa Ha COCTOSIHME NMPHPOAHBIX M MCKYCCTBEHHBIX 3KOCHCTEM. YCWJIEHHE BHMMAaHMS K TNPUKIAAHON HaNpaBIeHHOCTH y4eOHOro mnpeaMera
«buonorus» NPOAUKTOBAHO HEOOXOAMMOCTBIO OOecrieueHHs YCIOBHM JUIsl pelleHust OJIHOW M3 aKTyallbHbIX 3374 LIKOJBHOrO OHOJIOrMYecKoro
oOpazoBanus, KoTopasi npeanonaraet GopMUpOBaHHE Y O0YHAIOIUXCA CMOCOOHOCTH aanTHPOBATHCA K M3MEHEHUSIM IMHAMUYHO Pa3BUBAIOILErOCS
COBPEMEHHOI0 MHpA.

Buonoruss Ha ypoBHe cpenHero oOmero oOpasoBaHusi 3aHMMaeT BakHoe Mmecto. OHa obecrieurBaer (opmMHpOBaHHE Y OOyyarOIMXCs
MPeACTaBICHUH O HAYUHOH KApTHHE MUPA, pacLuupseT 1 00001aeT 3HaHHs O XKUBOH NMPUPOJE, €€ OTINUUTEIbHBIX NPU3HAKAX — YPOBHEBOH OPraHU3aLuN
M DBOJIIOLIMM, CO3AET YCIOBUS AUl MO3HAHMS 3aKOHOB JKMBOH mpupozbl, GopmupoBaHus (QyHKLUHOHAIBHONH IMPAMOTHOCTH, HABBIKOB 3JI0POBOrO M
Ge3onacHoro obpasa KHU3HHU, IKOJOMMYECKOr0 MbILIJIEHUS], LIEHHOCTHOIO OTHOILEHUS K SKUBOW MPHUPOJIE U YEJIOBEKY.

bonbiioe 3HaueHue OWOJNIOrMs MMEET TaKKe JUls pEIIeHHMs BOCIHUTATENbHbIX M Pa3BUBAIOIIMX 3a/a4 cpejHero oodiiero obpazoBaHus,
counanuzaunu obyqaromuxcsa. Msyuenne Owmonorum obecnmeumBaer yciaoBus it (HOPMHPOBAHHUS HHTEJIEKTYAJIbHBIX, KOMMYHHMKALIMOHHBIX W



MH(OPMALIMOHHBIX HABBIKOB, S3CTETHYECKOI KYJbTYpbI, CIIOCOOCTBYET MHTErpaLui OHOJIOTHUECKUX 3HAHHI C MPEACTaBIEHUAMHI U3 APYTrUX Y4eOHbIX
MPEeIMEeTOB, B YAaCTHOCTH, (u3MKM, XuMUH U reorpapun. HasBanHble monoxkeHus o npenHasHaueHun yueOHoro npeamera «buomorus» cocraBuin
OCHOBY /ISl OIIPEIENIeHHsI MOAXO0B K OTOOPY M CTPYKTYPHUPOBAHHIO €T0 COAEPIKaHUs, IPEACTABIEHHOTO B MPOrpaMme no OHOJOruu.

Ot1bop conepkaHusi yueOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE OCYIUECTBJIEH C MO3ULMI KyJbTypocooOpa3HOro mnoaxoza, B
COOTBETCTBUH C KOTOPbIM OOy4arolrecs AOJUKHbI OCBOWUTH 3HAHHSI M YMEHUs, 3Ha4uMble Uisi (POpMHUPOBaHMs OOLIEH KyJabTyphl, ONpeaessoume
aIeKBaTHOE MOBEACHHE YeJIOBEKa B OKPYKaIOIIeii MPUPOIHOI cpesie, BOCTpeOOBaHHbIE B TOBCEAHEBHOM JKU3HH U MPAKTHYECKOI festenbHocTH. Ocoboe
MEeCTO B OTOH CHCTEME 3HAHHH 3aHHUMAIOT DJIEMEHTBI COAEPIKaHHs, KOTOpPbIE CIyKaT OCHOBOW i ()OPMHPOBAHHS MPENCTABICHHH O COBPEMEHHOMH
€CTeCTBEHHO-HAaYYHOI KapTHHE MUPA U [IEHHOCTHBIX OPUEHTALMSIX JIMYHOCTH, CIIOCOOCTBYIOLIMX I'yMaHU3aLMK OMONOrHYECKOro 00pa3oBaHusl.

CTpyKkTypupOBaHUe CofieprkaHusi yueOHOro Matepualia B nporpamMmMe o GHOJIOrHM OCYLIECTBJICHO C YYETOM NMPUOPUTETHOIO 3HAYESHUS 3HAHUH
00 OTIMYHUTENbHBIX OCOOEHHOCTSIX YKHBOH MPHUPOABL, O €€ YPOBHEBOH OPraHU3alMU MU BOJIOLMH. B COOTBETCTBHH C 3THM B CTPYKType yueOHOro
npenmera «buonorus» BbleNeHBI Clenyloumue comepikarenbHbie auHuu: «buomorms kak Hayka. Mertonel HayuHOro nosHaHus», «Knerka kak
Ouosiornveckasi cucremay», «OpraHusMm kak Ouonormueckas cucrema», «Cucrema ¥ MHOrooOpasue OpPraHHYeCKOro Mupa», «IBOJIIOLMS KHBOW
NPUPOABI», K DKOCHCTEMBI U MPUCYLIHE UM 3aKOHOMEPHOCTHY.

[enb nzyuenus yuebnoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaZieHHE O0YHAIOIUMUICA 3HAHUSMHE O CTPYKTYPHO-()YHKLIMOHATBHO
OpraHu3alMH KUBBIX CHCTEM PAa3HOTO paHra M npuoOpeTeHne YMEHUit HCMOIb30BATh 9TH 3HAHUS [JIs TPAMOTHBIX AEHCTBUI B OTHOLIEHHHA OOBEKTOB
JKUBOMW TIPUPOABI U PELIEHUs] PA3JIMYHbIX JKU3HEHHBIX MTPpodsieM.

JocTrkenne uenu u3ydenus yuedbrnoro npenmera «buosorusi» Ha 6a30BoM ypoBHe oOecrieuuBaeTcsi pelieHHeM CIEAYOLINX 3a/1ay:

OCBOEHHE 00YHAIOLINMHCS CUCTEMbI 3HAHUIT 0 OHOTOrHYECKHIX TEOPHSIX, YISHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THIIOTE3aX, MPABHIIAX, CITYIKALIHX
OCHOBO# A5t ()OPMHPOBAHUS MPEACTABIEHHH O €CTECTBEHHO-HAYYHOH KapTHHE MHPA, O METOAaX HAYYHOTO MO3HAHHS, CTPOEHHH, MHOTOOOpasuu u
0COOEHHOCTSIX KMBBIX CUCTEM PAa3HOI0 YPOBHS OpraHM3alMH, BbIIAIOLIUXCS OTKPBITUSAX U COBPEMEHHbBIX MCCIIEIOBaHUSIX B OHOIOrHH;

dbopmupoBanre y 00y4arOLIMXCsl MO3HABATEbHBIX, HHTE/UIEKTYallbHbIX W TBOPYECKUX CMOCOOHOCTEH B MNpOLECcCe aHaliM3a JaHHbIX O MyTsX
pa3BUTHS B OMONIOTHH HAYYHBIX B3TJISIAOB, HAEH U MOAXOJ0B K M3YUEHUIO JKUBBIX CHCTEM PA3HOTO YPOBHS OPraHU3aLH,

CTaHOBJIEHHE Yy OOywarommxcsi ofmeil KyabTypbl, (JyHKUHMOHANIBHOH TPaMOTHOCTH, Pa3BUTHE YMEHHUil OOBSCHATH M OLEHUBATH SIBJICHUS
OKPY’Karo1Iero Mupa >KMBOH MPUPO/Ibl HA OCHOBAHMH 3HAHWI U OMbITA, MOJYYEHHBIX NP W3y4eHHH OHOIOIHH;

(dhopmupoBaHne y O0y4arOLIMXCsl YMEHUI MJUIOCTPUPOBATh 3Ha4YeHHe OWOJIOrHYeCKUX 3HAHWI B MPAKTUYECKOH IesTebHOCTH YelloBeKa,
Pa3BUTHH COBPEMEHHBIX MEAMLIMHCKHUX TEXHOJIOTHIT U arpoOHOTEX HOJIOTHIA,

BOCIUTaHWE YOEKAEHHOCTH B BO3MOJKHOCTHM IO3HAHUSI YEJOBEKOM JKHBOW NpPUPOABI, HEOOXOAMMOCTH OepelkHOro OTHOILUEHHsI K Hei,
COOJIFOIGHMS STHYECKUX HOPM TPH NMPOBEAEHNUN OHOJIOMMYECKUX UCCIIeI0BaHMIA,

OCO3HAHWE LEHHOCTH OWOJIOTHYECKUX 3HAHWH [JIs1 MOBBIIEHUS YPOBHSI JKOJOTHUECKOW KyJIbTYpPbL, AaA (HOPMHUPOBAHUS HAYYHOTO
MHPOBO33PEHHUS,

MPUMEHEHHE NPUOOPETEHHBIX 3HAHUN U YMEHHUIl B NMOBCEIHEBHON KM3HM /Ul OLEHKH MOCIEIACTBUI CBOEH JESTeNIbHOCTH MO OTHOIUIGHHIO K
OKpYyJKaroleil cpesie, COOCTBEHHOMY 3/10pOBbIO, 000CHOBaHHE U COONI0IeHHEe Mep NMPodHIaKTHKN 3a00JIeBaHUIA.



B cucreme cpenHero obuiero obpasosanusi «buonorusi», usydaemass Ha 0a30BOM ypOBHE, sIBJsieTCs 00s3aTebHbIM y4eOHBIM MPEAMETOM,
BXOJSIILIUM B COCTAB MPEAMETHOI 00nacT «ECTeCTBEHHO-HAYUHBIE TPEAMETBDY.

Hns nzyuenus dGuonorun Ha 6a30BOM ypoBHE cpenHero oduero odpasosanus orsoautcs 68 yacos: B 10 xiacce — 34 yaca (1 1ac B Henemo), B
11 knacce — 34 yaca (1 yac B Heneno).
COAEPKAHUE OBYUYEHUS

10 KJIACC

Tema 1. Buosiorusi Kak Hayka.

Buonorus kak Hayka. CBsisb Ouosioruu ¢ OOLIECTBEHHBIMH, TEXHHYECKUMM M JPYrHMU €CTeCTBEHHbIMH HayKamu, ¢uiocoduei, STHKOM,
3CTeTHKOMN 1 npaBoM. Ponbk Ouosorun B GopMUPOBaHUM COBPEMEHHOMN Hay4HOIT kKapTHHbI Mupa. Crctema OHOIOrHYecKUX HayK.

Metoab! Mo3HaHUS JKUBOH NMpUPOAb! (HaOMOAEHHE, IKCIIEPHMEHT, OMUCAHUe, U3MEepeHue, Kiaccuukanus, MOAEIUPOBAHUE, CTATUCTHYECKAS
00paboTka JaHHBIX).

JemMoHCTpauHu:

Hoptpersr: Y. Hapsun, I'. Menaens, H. K. Konbuos, [Lx. Yorcon u @. Kpuk.

Tabauub! u cxembl: «MeToabl MO3HAHUS )KUBOI TPUPOIBIY.

JlaGoparopHbie u npakTHYecKHe padoThi:

[TpaxTryeckasi padora Ne 1. «Mcnonb30BaHie Pa3IMYHbIX METO/IOB MPH U3yYEHUH OHOJIOrHYECKUX OOBEKTOBY.

Tema 2. JKupbie cucTeMbl H HX OPraHU3aLMS.

JXuBble cucrembl (OMOcHCTEMBI) Kak npeaMeT u3yueHus ouonoruu. OTianuue sKUBBIX CUCTEM OT HEOPraHUYeCKOH NPHPOIbI.

CaoiicTBa OuocucteM M HMX pasHooOpasue. YPOBHU OpraHu3aluu OHOCHCTEM: MOJIEKYJISPHBIN, KJI€TOYHbIN, TKaHEBbIH, OpraHU3MEHHBbIH,
MOMYJIALHOHHO-BUIOBOH, SKOCUCTeMHBIH (OuoreouenoTudeckuii), dnochepHsiii.

JdemoHcTpauuu:

Tabnuupel 1 cxembl: «OCHOBHbIE MPU3HAKH KU3HWY, «YPOBHU OPraHU3aLMN SKUBOH MPUPOIbI».

Obopyanosanue: moaenb monekysl JJTHK.

Tema 3. XumMH4eCKHH COCTAB H CTPOCHHE KJIETKH.
XHUMHYECKHUiT COCTAB KJIETKH. XUMHUYECKHE 3JIEMEHThI: MAKPOIJEMEHThI, MUKPO31eMEeHThl. Boa 1 MuHepabHble BELeCTBa.



DyHKLMHU BObI © MUHEPAJIbHBIX BellecTB B kieTke. [Toaaep:kanne ocMoTuueckoro danaHca.

benku. Coctas u cTpoenue O6eakoB. AMHHOKHCIOTBI — MOHOMepBbI OenkoB. HezameHumble M 3aMEHUMBbIE AMUHOKHUCIOTbI. AMHHOKHUCIIOTHBIH
coCTaB. YPOBHU CTPYKTYphI O€IKOBOIT MOJIEKY/bl (IepBHUYHAS, BTOPUYHASA, TPETHYHAS M YETBEPTHYHAs CTPYKTypa). XUMHUYECKUE CBOHCTBA OENKOB.
buonornyeckue GyHKUHUN OeNIKOB.

DepmeHThI — Ononoruyeckue karaausaropbl. CTpoeHne pepmMeHTa: akTUBHbIN LeHTp, cyOcTpaTHas crnieunduaHocTs. KopepmenTsl. Butamutsbl.
Otnnuus GepMEHTOB OT HEOPraHUYECKUX KAaTaIN3aTOPOB.

Yraesoasl: MoHOcaxapuabl (rmoko3a, pudosza u nezokcupudo3a), aucaxapuabl (caxaposa, JaKTo3a) M Moaucaxapuabl (Kpaxmal, TIHKOTeH,
nesuttosiosa). buonorndeckne QyHKUMM YIIIEeBOIOB.

Jlurnuapl: TpurMuepuabl, Gochonunuabl, crepounsl. I'mapodunbHo-ruapodobHbie cBoiicTBa. Buonornyeckue GyHkumuu aunuaos. CpaBHeHHE
yrJeBOAOB, O€IKOB M JIMMUAOB KAaK HCTOUHUKOB YHEPTHH.

Hyxkneunossie kucnotel: JIHK n PHK. Hykneornaer — monomeps! nyknenHoBbix kucinot. Ctpoenne n ¢pynkuun [IHK. Ctpoenne n dpynxumun
PHK. Bunbt PHK. AT®: ctpoenue 1 pyHKLMH.

[{uronorusi — Hayka o kierke. Kierounas Teopust — npumMep B3auMojeicTBUs uaeil 1 ()akToB B HAYYHOM NMO3HAHUU. MeTO/Ibl U3YyHEeHUS KIIETKH.

Knerka kak uenoctHas sxusas cucrema. O01ime npu3Haky KJI€TOK: 3aMKHYTast HapyskHas meMOpana, mostexysl JIHK kak renernueckuii anmapar,
cucTeMa cuHTesa Oesnka.

Tunel K1€TOK: 3yKapuoTH4eckass M npokapuoruueckas. OcoOEHHOCTH CTPOEHHUsl NMpoKapuoTH4eckoit kierku. KnerouHas crenka Oaktepwii.
Crpoenue sykapHoTHuecKoi KieTkr. OCHOBHBIE OTJIMYMS PACTUTENIbHOM, JKHBOTHOM U rpHOHOM KIETKH.

IToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsk CTEHKA, MIMKOKANUKC, UX Gynkuuu. [Tnasmarudeckas memOpana, e€ cBoiicTBa 1 QyHKLHH.
[Mutonnasma u eé opranouasl. OnnomembOpannbie opranouast kiaerku: II1C, annapar [Noabmku, ausocomsl. [TonyaBTOHOMHBIE OPraHOUABI KJIETKH:
MUTOXOHJPHH, riacTu/el. [TporcxoxkaeHne MUTOXOHAPHIA U ruiactun. Buasl ninactun. HememOpaHHbIe OpraHOM/bI KJIETKH: pUOOCOMBI, KJI€TOYHBIMH
LEHTP, UEHTPHOJIH, PECHUUKH, KIYTHKN. DYHKIIUN OPraHOUAOB KIEeTKH. BriroueHus.

Anpo — peryaaropusiii ueHTp kaetku. CTpoeHue aapa: aaepHas 00onouka, KapHomia3Ma, XpoMaTHH, SAPBILIKO. XPOMOCOMBIL.

TpaHcnopT BELECTB B KJIETKE.

JleMOHCTpAUHH:

Ioprpetsl: A. Jlesenryk, P. I'yk, T. IIlsann, M. Illneiinen, P. Bupxos, /. Yorcon, @. Kpuk, M. Yunkunc, P. ®@paukinun, K. M. Bap.

Huarpammel: «Pacnpenenenne XuMHYECKUX HJIEMEHTOB B HEXKUBOI npupoaey, «Pacnpenenenne XuMHUECKUX 3JI€MEHTOB B JKHBOI MPUPOAEY.

Tabnuupl n cxembl: «Ileproanyeckast Tadbnuia XUMUYECKUX 3j1eMeHTOBY, «CTpoeHue Molsekylsibl Boab», «buocuHTes Oenka», «CtpoeHue
mosekyJibl Oenkay, «Ctpoenune pepmenTa», «Hyknennosbie kucinorsl. JJHK», «Crpoenue monekynsl AT®», «CTpoeHue 3yKapuOTHYECKON KIETKIY,
«CTtpoenne XUBOTHOH K1eTKn», «CTpoeHNe PaCTUTENbHON KieTkn», «CTpoeHne npokapuoOTHYECKO KaeTKkny, «CTpoeHHe aapa KIeTK», «Y riIeBoaby,
«JIunuaey.

OOGopysioBaHHEe: CBETOBOH MHKPOCKOMN, O0OpYyZAOBaHME JUIsl TPOBEAEHHS HAaOMONEHHUH, HW3MEpPEeHMid, SKCIePUMEHTOB, MHKPOIpenaparbl
PacTUTENbHBIX, )KUBOTHBIX U OaKTEpHAIbHBIX KJIETOK.

JIaGopaTopHblie H NpaKTHYeCKHe padoThbi:




JlaGoparopnas pabota Ne 1. «M3ydyeHune kaTaluTHYE€CKON aKTUBHOCTH (PePMEHTOB (Ha MPpUMEpe aMuJla3bl MM KaTanasbl)».
JlaGopatopnas padora Ne 2. «M3yueHune CTpOeHHs KJI€TOK PACTEHUI, JKUBOTHBIX M OaKTepHil Mo MHKPOCKOMOM Ha TOTOBBIX MHKpOMpenapaTax
H UX OITHCAHHE».

Tema 4. JKn3zHeaesTe/IbHOCTh KJIETKH.

OOmen BemecTs, nin MetadonusM. Accumunanus (mIacTH4eckuii 0OMeH) U AUCCUMIIIALINSA (IHEPreTHYeCKHii OOMEH) — 1B€ CTOPOHBI €IHHOTO
npotiecca Merabonusma. Posib 3aKOHOB COXPaHEHHsI BELIECTB U SHEPIUM B MOHUMAHUK MeTaboI13Ma.

Tunbl oOMeHa BelecTB: aBTOTPOdHBII U reTepoTpodHblii. Posb pepMeHTOB B 0OMEHE BELIeCTB U NPEBPAIEHHH SHEPTHH B KIIETKE.

®orocunres. CseroBas n TemHoBasi (pasbl porocunrtesa. Peakimn orocunresa. DddextuBHocts GoTocunTesa. 3nauenne GorocuHTesa s
JKU3HH Ha 3emute. Bnusinue ycnosuii cpeabt Ha (POTOCHMHTE3 K CIOCOOBI MOBBILIECHHS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.

XemocuHTe3. XeMOoCHHTe3Npyrolue dakrepun. 3Ha4eHHe XeMOCHHTE3a JUIs JKU3HU Ha 3eMJle.

DHepreruyeckuiit oOMeH B kieTke. PaciiernieHue BelecTs, BbleIeHHe U aKKyMYJIMPOBaHHE SHEPIHH B KJIeTKe. DTallbl SHEPreTH4ecKoro ooMeHa.
I'mukomus. bposkenne n ero Buabl. Kucnopognoe oxucnenue, wim kiaerouHoe abixanue. OxuciourensHoe (ocdopunupoanue. IHPeKTHBHOCTH
YHEPreTHUeCKOro oOMeHa.

Peakuuu MaTpuyHoro cuHresa. ['enernyeckas nndopmanus u JIHK. Peanuzauus reHernueckoit nHpopmauuu B kierke. ['eHeTHUeCKuil Koa 1
ero ceoiicra. Tpanckpunuusi — marpuuHbiii cuaTe3 PHK. Tpancnsuus — OuocunTes Genka. Dranel TpaHcasiuun. Koxupoanue aMuHOKKCIOT. Posb
pudocom B OuocuHTese Oenka.

Hexnerounsie (opmer sxu3nu — Bupycel. Mcropust otkperrus Bupycos ([, M. UBanosckuit). OCOOEHHOCTH CTPOEHHS M JKH3HEHHOTO LMKIIA
BupycoB. bakrepuodaru. bonesHu pacteHuil, KMBOTHBIX M 4YeJIOBEKa, Bbi3biBaeMble BHUpycamu. Bupyc nmmyHoneduumra yenoseka (BHUY) —
Bo30yautens CITM/1a. OGpaTHasi TpaHCKpUIILs, peBepTas3a u uHrerpasa. [Ipodunakrika pacrpocTpaHeHusi BUPYCHBIX 3a00J1€BaHMiA.

JdemoHcTpauMu:

[Moptpetst: H. K. Konsuos, /{. U. Usanosckuii, K. A. Tumupszes.

Tabnuubl u cxembl: «Tunbl nuradusy, «Merabonmuzmy», «MUTOXOHAPUSY, «DHepreTHueckuid obmen», «Xnoporact», «POTOCHHTE3Y,
«Crpoenne JTHK», «CrtpoeHue u pyHKUHOHUpOBaHHE TreHay, «CuHte3 Oenkay, «I'eHetudeckuii kon», «Bupyce», «bakrepuodaru», «CrpoeHue u
sxcu3HeHHbI nukn Bupyca CITHM/1a, 6axrepuodarar, «Pennukanus [THK».

OO6opynoanue: moxenu-anmumkauun «Y asoenune JJHK u tpanckpunumsy, «buocunTres 6enka», «CTpoeHue KieTku», Mmoaensb crpykTypsl JJHK.

Tema 5. PazMHoOKeHHe W HHAHMBHAYAJIbHOE PA3BHTHE OPraHH3MOB.

KuieTouHbiit LMK, WIM SKU3HeHHbIH uukn kierku. MHrtepdasza u muros. Ilpoueccel, nporekaroimue B uHTepdase. Peruimkauuss — peaxiusi
marpuuHoro cuHrte3a JIHK. Crtpoenue xpomocom. XpomMocoMmHblii Habop — kapuorur. JIUMIOMAHBIA M TarulOMJHBIA XPOMOCOMHbIE HaOOpHI.
Xpomatuasl. L{lutonornueckne OCHOBbI Pa3MHOKEHNSA 1 UHAMBHAYAJIbHOIO Pa3BUTHS OPTaHHU3MOB.



Henenue knerku — muto3. Crasun mutosa. ITporecchl, Npoucxoasiue Ha pa3HbIX CTaAusX MUTO3a. Buonoruyeckuii CMbIC/ MUTO3A.

IIporpammupyemast rudesnb KJIETKH — arnonTos.

DopMbI  pa3sMHOKEHMs OpPraHu3MOB. Oecnonoe u momoBoe. Buabl Oecnonoro pasMHOXKEHMs: OENeHHe HAABOE, TMOYKOBAHME ONHO- U
MHOTOKJIETOYHbIX, CIOPOOOPA30BaHNE, BEreTaTHBHOE pa3MHOKeHHe. MICKyCcCTBEHHOE KIIOHUPOBAHUE OPraHM3MOB, €ro 3HaYeHHUe ISl CeIeKLIUM.

ITosioBOE pa3sMHOXkKEHHE, €ro OTINYUs OT OECrooro.

Meito3. Craguu meiiosa. Ilpoueccel, npoucxonsmue Ha cranusix meiosa. [losenenne xpomocom B metiose. Kpoccunrosep. buonoruueckuii
CMBICJI U 3HAYECHHUE MeHO3a.

["amerorene3 — nporecc oOpa3oBaHMs MOJOBBIX KJIETOK y JKUBOTHbIX. IlosioBbie jkene3bl: ceMeHHUKH U siuyHuku. OOpaszoBaHue U pa3BHTHE
MOJIOBBIX KJIETOK — ramer (CriepmMaTo3ouj, silieKeTka) — criepmaroreHes U osoreHe3. OcoOEHHOCTH CTPOEHMs SNLEKJIETOK M CrepMaTO30MI0B.
Onnonorsopenue. [laprenorenes.

HWnpuBuayanbHoe pa3ButHe (OHTOreHe3). IMOpPHOHANbHOE pasBuTHE (dMOpuOreHes). Irtanbl SMOPHMOHANBHOTO Pa3BUTHS Y MO3BOHOYHBIX
JKMBOTHBIX: ApoOJieHue, racTpyssuusi, opraHoreHes. IloctamOpuoHaneHoe passutue. Turbl MOCTIMOPHOHANBHOIO Pa3BHTUSA: NPAMOE, HENpPsiMOe
(nuunHoYHOe). BrusiHue cpenpbl Ha pa3BUTHE OPraHU3MOB, (AaKTOPBI, CIIOCOOHBIE BbI3bIBATH BPOKIAEHHbBIE YPOJICTBA.

Poct u pazsurue pacrenuii. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH, CTaIUN Pa3BUTHSL.

JemoHCcTpauMu:

Tabauubl u cxembl: «PopMbl paA3MHOKEHHSI OPraHU3MOBY, «/{BOITHOE OIIOOTBOPEHHE Y LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHHE
pacrenuii», «/lenenne kinerku Oakrepuit», «CTpoeHue MOJOBBIX KjeTOk», «CTpoeHue xpomocombl», «Knerounslii mukm», «Perumkauums JIHK»,
«Mwuto3», «Meiio3», «IIpsmoe u HenpsaMoe pasBuTue», «I'ameToreHes y MIEKONMUTAIOLINX U YenoBeka», KOCHOBHBIE CTaZUH OHTOT€HE3a.

Obopynosanue: MUKpOCkON, MHKponpenaparsl «CrepmMaTo30uabl MIEKOMUTAIOIIeroy, «iuexnerka miexonurawromeroy, «Kapuokunes B
KJIeTKaX KOpeLlKa JIyKa», MarHuTHasi Mozenb-anmimnkauus «/lenenue kierku», monens JTHK, monens MeradazHoii XpoOMOCOMBI.

JlaGoparopubie n npakTH4YecKHe padoThi:

Jlabopatopnas padora Ne 3. «Habmonenne MuTo3a B KJIeTKaX KOHYHMKA KOPELIKa JIyKa Ha FOTOBBIX MUKPOIIpenapaTaxy.

JlaGopatopnas padora Ne 4. «M3yueHne CTpoeHHs NOJOBBIX KJIETOK HA TOTOBBIX MUKPOMpEnapaTaxy.

Tema 6. HacieacTBeHHOCTE H H3MEHYHBOCTE OPraHU3MOB.

ITpeamer u 3anaun resetuku. Mcropus pa3BuTusi reHeTuku. Posib uTosoruu n 3MOpHOIOrny B CTAHOBJIEHUN reHeTHKH. Bxuiag poccuiickux u
3apyOeKHBIX YYEHBIX B PA3BUTHE MeHETUKU. MeTozbl reHeTHkH (rMOPUA0IOrHYeCK i, LINTOreHETHYECK i, MONeKyJIIpHO-reHeTndecknii). OCHOBHbIE
reHeTHYeCcKkHe NoHATHA. ['eHeTnyeckas CUMBOIMKA, HCMIOIb3yeMas B CXeMaxX CKPELIMBaHUIA.

3aKOHOMEPHOCTH HACJIENOBAHUS MPU3HAKOB, ycTaHOBNeHHbIE I'. Mennenem. Monorubpuanoe ckpemunanne. 3akoH eInHOOOpa3us ruOpuaos
nepsoro nokosiexus. [Ipapuio noMuHMpoBaHus. 3aKOH pacliernieHus npusHakos. ['unoresa ynucrorsl ramer. [1oaHoOe U HENOJIHOE JOMUHUPOBAHUE.

JuruOpuaHoe ckpeluBaHue. 3aKOH HEe3aBUCHMOrO HacielOoBaHMs NMPH3HAKOB. LlUTOreHeTHMYeCKue OCHOBBI AMIHMOPUAHOrO CKpELIUBaHUS.
Ananusupymomee ckpeuiuanne. Mcnoab3oBanie aHanM3UPYIOLEro CKPELIMBAHUS 1JIs ONPEAEIeH s TeHOTHIa 0CO0H.



CuennenHoe HacieaoBaHue npusHakoB. PaGora T. Moprana no CLEMJEHHOMY HacCl€IOBaHHIO TreHOB. HapylleHue clLeruieHusi reHOB B
pe3ynbTaTe KPOCCHHIOBEpa.

XpOMOCOMHasi TeOpHsi HACAEACTBEHHOCTH. [ eHeTHueckne KapThl.

I'enetnka nosa. XpOMOCOMHOE OIpejesieHne noja. AyTOCOMbl M MOJIOBbIE XPOMOCOMbI. I'OMOraMeTHbie U reTeporaMeTHble OpPraHU3MbI.
HacnenoBanue npu3HaKkoB, CUETNJIEHHBIX C TOJIOM.

H3menunBOCTb. Buabl M3MEHYMBOCTH: HEHACNENCTBEHHAss M HAcneqcTBeHHas. Ponb cpeabl B HEHACHENCTBEHHOH W3MEHYHMBOCTH.
Xapakrepuctuka Moau(pUKaLMOHHON n3MeHYNBOCTH. Bapuatmonneii psag n BapuauunonHas kpusas. Hopma peakunn npusnaka. Konnuecrsenusie u
KaueCTBEHHbIE MPU3HAKKM U UX HOpMa peakuuu. ColicTBa MOIM(DUKALIMOHHON H3MEHUYNBOCTH.

HacnezncreHHas, WK reHoTUNMYeckas, usMeH4rBocTh. KomMOuHaTHBHAs H3MEHUMBOCTL. Meiio3 1 1oJIoBoi MpoLece — 0CHOBa KOMOMHATUBHOI
U3MEHYUBOCTH. MyTanuonHass u3MeHunBOoCTh. Knaccuduxaums myTaumii: reHHble, XPOMOCOMHbBIC, T€HOMHbIE, HacToTa W MpPHYMHBI MyTaLUH.
MyTtarenusie GpakTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HacaeAcTBeHHON namenunsoctu H. M. Basunosa.

BHesinepHast HaC/I€CTBEHHOCTb U UI3MEHYHBOCTD.

I'enernka yenoseka. Kapuorun uenoeka. OCHOBHblE METOIbI I'€HETUKM 4YEJOBEKAa: IeHeaJorudyeckuil, OJMM3HELOBbIH, LUTOreHeTHYECKHH,
OnoxuMu4eckuii, MojeKkyIspHo-reneruueckuii. CoBpeMeHHOE OmpeneseHrue reHOTUNA: MOJHOIEHOMHOE CEKBEHHPOBaHHE, FeHOTHUITHPOBAHUE, B TOM
yucne ¢ nomousto [T1[P-ananusa. Hacnencrsennele 3a0oneBanus yenoBeka: reHHble Oo1e3Hu, 00e3HN ¢ HACIEACTBEHHOMN MPeapacioNoKeHHOCTBIO,
xpoMocoMHbie Oonesnn. Comaruueckue M reHepatuBHbie MyTtauuu. CtBosioBble KieTku. [IpuHLMIBI 3710pOBOro obOpasa >KH3HH, AMArHOCTHKH,
npopUNAKTHKH U JIEYEHHsI FeHETUYECKUX Oone3Hel. MeanKo-reHeTHYeCKOe KOHCYIbTHPOBaHNE. JHAUE€HHE MEIULIMHCKOM FeHETUKHN B NPEA0TBPaLleHUH
U JIeYEeHUM FeHEeTUYeCKUX 3a00NneBaHuii 4eaoBeKa.

JlemoHcTpauMu:

Hoptpetel: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-Pecosckuii, H. . BaBuos.

Tabnuubl u_cxembl: «MOHOrMOPUIHOE CKpELMBAHUE M €ro LUTOreHeTHYeCKas OCHOBa», «3aKOH pPAaCIIerUIeHHss M ero LIUTOreHeTHdecKas
OCHOBa», «3akOH 4YHCTOTHI ramery», «Jlurnbpuanoe ckpemmuBanue», «L{uTonornueckne OCHOBBI AMTHOPHAHOTO CKpewMBaHMD), «Meio3y,
«B3aumoneiicTBue annenbHbIX reHOBY, «I'eHeTnueckue KapTbl PACTEHUI, JKUBOTHBIX U YeI0BeKay, «I'eHeTnka nona», «3aKOHOMEPHOCTH HACIEJOBAHUS,
CLIETLIEHHOT'O ¢ NoJioM», «KaproTHribl yenoBeka 1 )KMBOTHBIX», «Buasl namenunBocTi», «MoaudukaoHHas u3MeHunBoCcTbY, «HacnenoBanue pesyc-
(akropa», «I'eHeTHka rpynr KpoBu», « MyTalMOHHAs U3MEHYHUBOCTHY.

Obopynosanue: monenu-anmiukauuu «Mounorubpunnoe ckpeunBanne», «Henonxoe nomuuupoBanuey», «AuruOpumHoe CkpemuBaHuey,
«ITepexpécT XpoMOCOM», MHUKPOCKOIN W Mukpornpenapar «/lpozoduna» (Hopma, mytauuu (GOpmMbl KpbUIbEB M OKpacku Tena), repdapuii «Iopox
MOCEBHOI».

JlaGoparopHblie n npakTHYeCKHe padoThI:

JlaGopatopnas pabora Ne 5. «M3yuyenue pe3ynbTaTOB MOHOTMOPHAHOTO W JUTHOPHMAHOTIO CKpEIMBaHUS y APO30(GHIbI HA TOTOBBIX
MUKpOITpernapaTaxy.

JlaGoparopHnasi pabora Ne 6. «M3yueHne MoauUKaHOHHON H3MEHYHBOCTH, TOCTPOEHUE BaPUALIMOHHOTO Psifia U BAPHALIHOHHOM KPHBOIT».

Jlabopatopuas pabota Ne 7. «AHanu3 myTauuii y Apo30¢uiibl Ha FOTOBBIX MUKPOTMpEnapaTaxy.




ITpaxTuyeckas padora Ne 2. «CocTaBieHre U aHaJIN3 POIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cenexkuus oprann3mos. OCHOBBI OHOTEXHOIOTHH.

Cenekuus Kak Hayka M npouecc. 3apokeHue cenekn u jomectukauus. Yuenue H. M. BaBuiosa o nieHTpax npoucxoxaeHus ¥ MHOrooopasus
KYJBbTYPHBIX pacTeHuii. LIeHTpbI mpoucxoxkaeHus noMamHuX xuBoTHIX. CoOpT, mopona, mramMM.

CoBpemeHHBIE METOABI Cenekuuu. MaccoBblli M MHAMBHUAYAJIbHBI OTOOPHI B CENEKUHHM pacTeHHil M >KMBOTHBIX. OLEHKa 3KcTepbepa.
bauskopozacTeeHHoe ckpemuBaHie — nHOpuauHr. Yucras nunus. CxpelnBanue YucThix JuHMil. ['ereposuc, wim rudpuanas cuna. Heponcrsennoe
ckpeuuBanue — aytopuaunr. OtaanénHas rudpuausanms u e€ yenexu. MCKyCCTBEHHBIN MyTareHes u rojiydeHue nojurionioB. JlocTukeHus cenekumuu
PacTeHHUH, )KUBOTHBIX 1 MUKPOOPraHU3MOB.

Bbuorexnonorus kak oTpacnb NMpOW3BOACTBA. 'eHHas mH)keHepus. Jrtanbl co3maHus pekomOuHantHoil JIHK u TpancrenHbix opraHusmos.
Knerounass wunxenepusi. Kneroynele KynbTypbl. MUKpPOKIOHaNbHOE pa3sMHOXeHME pacteHuil. KioHupoBaHue  BBICOKOMPOAYKTHUBHbIX
CelIbCKOX 0351ICTBEHHBIX OPraHU3MOB. DKoJIornyeckue u srudeckue npoodsnemsl. MO — reHeTnuecki MOAN(PHULIMPOBAHHBIE OPraHU3MBbI.

JemoHcTpanmu:

[Toptpetst: H. . Basunos, . B. Muuypumn, I'. . Kapneuenxo, M. ®@. MiBaHoB.

Tabauubl u cxembl: kapta «L{eHTpbl NMPOMCXOXkKIEHUST U MHOrooOpasusi KyJbTypHbIX pacteHui», «Ilopoasl qomamHux >KUBOTHBIX», «Copra
KYJIbTYPHBIX pacTeHuit», «OrpanénHas rubpuausaums», «Paborel akapemuka M. ®@. MBanoBa», «[lonumnonaus», «OO0bekThl OMOTEXHONOIHMNY,
«Knerounsele KyabTypbl U KIOHUPOBaHHE», «KOHCTpYyHpPOBaHHE U MEPEHOC T€HOB, XPOMOCOM.

O6opyaoBanune: MyJIsKH IUIOZAOB M KOPHEIUIOAOB AUKHUX ()OPM H KYJIBTYPHBIX COPTOB pacTenuii, repdapuii «CenbckoX03siICTBEHHbIE PACTEHUSY.

JlaGopaTopHble u npakTHYecKHe PadoThI:

Dkckypeust KOCHOBHBIE METOAbI M JIOCTHIKEHMs CEJeKLMH PAaCTeHMH M JKUBOTHBIX (Ha CEJNIEKLIMOHHYIO CTaHLMIO, TUIEMEHHYIO depmy,
COPTOUCHBITATENbHBII YHACTOK, B TEIUIMYHOE XO35HCTBO, 1a00paTOPHIO arpOyHUBEPCUTETA HIIK HAYYHOTO LEHTPA)».

11 KJIACC

Tema 1. IBoIIOIHOHHAS OHOJIOTHS.

[Tpeanoceuikyn BOZHUKHOBEHHUS IBOJIOLHOHHON TEOPHH. DBOTIOLMOHHAS TEOPHUS U €€ MecTO B Onosnorun. BausiHue 9BOMIOLIHOHHON TEOPHH HA
pa3BuTHE OMONOTHH U APYTHX HAYK.

Ceunerenbcrsa 3Bosoluu. [1ajeoHTONOrHYECKUE: MOCTeI0BATEIbHOCT MOSIBIEHUS BUIOB B IMAJEOHTOJIOIMYECKON JIETOMUCH, MepexonaHble
¢dopmel. Broreorpaduueckue: cXoACTBO U pasiuyne dayH u GJop MaTepuKoB U OCTPOBOB.



DMOpHONIOrn4ecKre: CXOJACTBA W pasjivyMs 3MOPHOHOB pPa3HbIX BHJOB MO3BOHOYHBIX. CpaBHUTENbHO-AaHATOMMYECKHE. TOMOJIOIMYHbIE,
AHAJIOTUYHBbIE, PYAMMEHTAPHbIE OpPraHbl, aTaBH3MbL MOJEKYIAPHO-OMOXUMHYECKHE: CXOACTBO MEXAHH3MOB HACJEACTBEHHOCTH M OCHOBHBIX
MeTabOMMUECKUX MyTeil y BCeX OPraHU3MOB.

OpomouronHas Teopust Y. Jlapsuna. [Tpeanochuiky BOSHUKHOBEHUS AapBUHU3MA. JIBIOKYLIME CHITBbI 3BOJIOLIMHU BU10B 110 [lapBuHy (M30bITOUHOE
Pa3MHOKEHHE MPH OrPAaHHUYEHHOCTH PECYPCOB, HEONPEeNEHHAas H3MEHYMBOCTh, OOpb0a 3a CylIeCcTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunreruueckas reopust 3sooruu (CTI) u €€ OCHOBHBIE MONIOKEHUS.

Muxkpossostorus. ITonynsanus kak eaMHALIA BUAA U DBOTIOLHH.

JBrokyiue cuibl ((pakTopbl) 3BOMIOLMHM BUIOB B npupose. MyTalMOHHBIH nporece 1 KOMOMHATUBHASE U3MEHYMBOCTb. [10MyIssiHOHHbIE BOJIHbI
u apeiid resos. Mzonsuust 1 Murpanys.

EctecTsennslit oT00p — Hanpasnstomuii paxtop 3Bomouun. PopMbl €CTECTBEHHOTO 0TOOpA.

[TpucnocobneHHOCTh OPraHu3MOB Kak pe3yabTaT dBomonuu. [Ipumepsr npucnocodnennii y opranu3zmMos. ApoMopdo3b! H HANOATANTALIUH.

Bun v Buoobpasosanue. Kpurepun Buaa. OcHOBHBIE (OpMbI BH1000pa3oBaHus: reorpaguyeckoe, 3K0JOrHYeCcKoe.

Maxkpoasosmonusi. @opMbl SBOIOLNHU: PHUIIETHYECKAs!, IMBEPreHTHAasl, KOHBEpreHTHasi, napasuienbHas. HeoOparuMocTh 3BOMIOLMH.

[TpoucxoxkaeHue oT HeCTIeUAIN3HPOBaHHbIX npeakos. [Iporpeccupyomas cnenuanuzaunsa. AfanTUBHASA PagUaLIUs.

JemoHcTpauMu:

Hoptpetst: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K. M. bap, O. I'ekkenn, ®@. Mrosuiep, A. H. Cesepiios.

Tabnuupbl U cxembl: «Pa3BUTHE OPraHMYECKOro Mupa Ha 3emiie», «3apojibIliy MO3BOHOUHBIX JKHBOTHBIXY, «ApxeonTepukcy, «Popmbl H0pbObI
3a cywecTBoBaHuey, «EcrectBennsiii otd0p», «MHOroodbpasue copros pacrenni», « MHoroodpasue nopon xkuBoTHbx», «ITonynsuumn», «MyTaunonHas
H3MEHYHBOCTBY, «Apomophosen, «<Manocananrauumuy, «O0mas nerenepanusy», «{BrKymne ciibl 3Bomonnmny, «Kapra-cxema MapipyTa nyTemecTBus
Y. MapsuHa», «bopbba 3a cyumecrBoBanue», «IIpucrocobieHHOCTE opraHu3MoBy», «l eorpaduueckoe BuOOOpazoBaHue», «IKOJIOrHUECKOe
BH1000pa30BaHUE».

ObopynoBaHue: KOMIEKLUS HACEKOMbIX C Pa3MMYHbIMU THUIIAMH OKpacku, Habop miomoB u cemsaH, koyuekuus «lIpumeps! 3amuTHBIX
MPUCTIOCOOIEHUH Y JKUBOTHBIX», MOAEIb « OCHOBHBIE HAMPABJIEHUS IBOMIOLUNY, 00bEMHAs Mozeb «CTPOEHHE TOJIOBHOIO MO3Tra MO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, Koyuekuusi «PopMbl COXPaHHOCTH MCKONAEMbIX KMBOTHBIX U pacTeHuit», moxens anmiaukanus «Ilepexpécr
XPOMOCOMY, BJIayKHbie rpenapatsl «Pa3sutue HacekoMoroy, «Paspurue Jsrymku», Mukponpenapar «/lpozoduna» (Hopma, MmyTtauun GopMbl KpbLibeB
M OKPACKH Tena).

JlabopaTopHbie H NpaKTHYECKHE PAdOTHI:

JlaGopatopnasi pabora Ne 1. «CpaBHeHHe BUIOB 110 MOPHOJIOrHYECKOMY KPHUTEPHIOY.

JlabopaTtopnas padora Ne 2. «Onucanne npucnocobIeHHOCTH OPraHu3Ma U €€ OTHOCHTEIBHOTO XapaKkTepay.

Tema 2. Bo3HHKHOBEHHE H PA3BHTHE KH3HH Ha 3emue.



JloHay4Hble NPEACTaBIEHHUsS O 3apOKAEHUM KU3HM. HaydHble runore3bl BO3HUKHOBEHHWS JKM3HM Ha 3emie:. aOMOreHes M MaHCIEPMUs.
Xumuueckasi 3BomoUUA. AOMOreHHBIH CHHTE3 OPraHHYECKHMX BELIECTB M3 HEOPraHWYECKHX. JKCMEePHUMEHTAJIbHOE MOATBEPIKACHHE XHUMHUYECKOM
ssomounu. Hauanpnele stansr OGuonornueckoi spomounu. I'mnoresa PHK-mmpa. @opmuposanne MeMOpaHHBIX CTPYKTYP M BO3HMKHOBEHHE
npotokneTku. [lepsbie kKieTku U UxX 3oL, PopMUPOBaHHE OCHOBHBIX I'PYIIN KUBbIX OPraHH3MOB.

PasBuTHe xxu3HU Ha 3emJe o spam u nepuoaam. Karapxeit. Apxeiickas u nporeposoiickasi 3pbl. [Taneosoiickast 3pa u €€ nepuobl: KeMOPUHCKMIA,
OpPIOBUKCKHH, CUJTYPUHCKHUI, AEBOHCKNIH, KAMEHHOYTOJIbHbIH, MEPMCKHIL.

Me3o30¥ickas pa U € nepruoabl: TPHACOBbIH, IOPCKHI, MEIOBOH.

Kaiino3oiickas 5pa u €€ nepuozbl; MaJeOreHOBbIN, HEOr€HOBbIH, aHTPOIOI€HOBbIH.

XapakTepucTiKa KjiuMara U reosiorndeckux nporeccoB. OCHOBHBIE 3Tarbl 3BOJIFOLUN PACTUTEIBHOIO U JKMBOTHOrO Mupa. Apomopdossl y
pacTenuii u ;kuBOTHBIX. [TosiBIeHNE, pacLBET U BEBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHu4ecKoro Mupa Kak oTpakeHue Bomouuu. OCHOBHBIC CHCTEMATHYECKHE IPYITbl OPraHU3MOB.

DBomoLMs YeoBeka. AHTPONOJIOrHs Kak Hayka. PasBuTue npejicraBieHuii 0 NPOMCXOKACHUN desloBeka. MeTo/ibl U3yueHHsi aHTPOIoreHesa.
CxozncTBa 1 pa3nuyus 4enoBeKa v )KMBOTHBIX. CHCTEMaTHYECKOE MOJIOJKEHUE YENOBeKa.

Hemwkymue cunbl (pakToper) anTponorenesa. HacnencTBeHHass M3MEHYHBOCTb M €CTECTBEHHbIH 0TOOp. OOmecTBeHHbIH 00pa3 KHU3HM,
M3TOTOBJICHHE OPYAHH TPY/a, MBILLJICHHE, PeYb.

OcHOBHbIE CTaluM M BETBU 3BOJIOLIMU YesioBeKa: aBcrpasonureku, Yenosek ymensiii, Yenosek npsimoxoasuiuii, YenoBek HeaHIepTaIbCKU,
UYenosek pasymHblii. Haxo[ky MCKOMaeMbIX OCTATKOB, BPEMs CYLIECTBOBaHMS, 00JIaCTh pacrpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, o0pa3 >KH3HH,
opyausi.

Yenoseueckue pacel. OcHOBHBIE OONBIIME pachl: €BpONEOHIHAs (eBpasuiickas), HErpo-aBCTPAJOHAHAS (IKBATOPHATIbHAS), MOHTOJOUIHAS
(asmarcko-amMepukaHckas). YepThl MPUCIOCOOIEHHOCTH TPEACTaBUTEIeH YeJIOBEYeCKUX Pac K YCIIOBUSIM CyliecTBOBaHMs. EQMHCTBO YeoBeYecKHuX pac.
Kputuka pacusma.

JdemoHcTpauMu:

[Moptpetsr: ®. Peau, JI. [Tacrep, A. M. Onapun, C. Munnep, I'. FOpu, Y. lapun.

Tabnuubl u cxembl: «Bo3HukHoBeHHe CONHEUHOM CUCTEMbIY, «Pa3sBUTHE OpPraHMYECKOro Mupay, «PacrurenbHas KieTkay, « KuBOTHas KJeTKay,
«ITpokapuoruueckas kierka», «CoBpeMeHHas CHCTEMa OpraHu4eckoro Mupa», «CpaBHeHHE aHATOMUYECKMX 4YepT CTPOeHHs ueloBeKa U
4eJ0BeK000pasHbIX 00e3bsiH», «OCHOBHbIE MECTA MAJICOHTOJOTHYECKUX HAXOMO0K MPEAKOB COBPEMEHHOTO YeNoBeKay, «/Ipesneiimue moany, «/Ipesune
monwn», «llepBeie coBpeMeHHbIe moan», «HenoBeueckne paco.

Obopynosanue: myssiku «IIporcxoxkaeHne yenoseka» (O0CTbI aBCTpasIONUTEKA, MUTEKAHTPONA, HEaHepTalblia, KPOMaHbOHLA), CIIEMKH WU
H300paKeHHUsE KAMEHHBIX OpPYaHii MepBOOBITHOIO YeIoBeKa (KaMHU-UONNEpsl, pyOmna, ckpedna), reoxpoHonornyeckas tadnuuna, Komnekuus «@opmbl
COXPAHHOCTH MCKOIAEMBbIX JKUBOTHBIX U PACTEHUID.

JlaGopaTropHblie n npakTHYeCKHE PadoThI:

[TpakTuueckasi padora Ne 1. «M3y4yeHne HCKOMaeMbIX OCTATKOB PACTEHMI U )KMBOTHBIX B KOJJIEKLIHSIXY.

DKCKypcHs «BOMOLUSA OPraHUYECKOro Mupa Ha 3eMie» (B €CTeCTBEHHO-HAYYHbII MM KPaeBeI4ECKUI My3€ii).




Tema 3. Opranu3mbl H OKpY’KaOIIast cpeaa.

DKonorusi Kak Hayka. 3aza4u ¥ pas/ielibl 3KOJOrui. MeTozbl S3KOJOrHYeCKUX HCCIIeN0BaHUNA. DKOJIOrHYECKOe MUPOBO33PEHNUE COBPEMEHHOIO
4eJIoBeKa.

Cpenpl oOuTaHus OPraHU3MOB: BOJIHASI, HA36MHO-BO3YLIIHAS, IOUBEHHAs!, BHYTPUOPTaHI3MEHHAs.

Oxonoruueckue (axropsl. Knaccuduxauusa bskomormdeckux ¢pakropos: abuornueckue, Ouorudeckne u antponoreHHeie. [leficTBue
9KOJIOrM4ecKHUX (PaKTOpOB Ha OPraHU3MBI.

AbGunorudeckue (akTopbl: CBET, Temreparypa, BiaxHocTb. Portonepuoausm. IlpucnocobneHusi opraHM3MOB K AEHCTBHIO aOHMOTHYECKHX
¢dakTropos. buonorunyeckue puTMBL

buotuueckue paxropsl. Buns 6noTnyeckux B3auMOeiCTBIIT: KOHKYPEHLINS, XUIHIYECTBO, cuMOno3 u ero ¢gopmel. [lapazutuzm, kooneparus,
MyTyaJIu3M, KOMMEHCaNu3M (KBapTHPAHCTBO, HaxJeOHHYeCTBO). AMeHcanu3M, HeiTpanusM. 3HaueHue OMOTHYECKHX B3aUMOIEHCTBUI JUis
CYILIlECTBOBAHHsI OPraHU3MOB B MPUPOIHBIX COODINECTBAX.

DKOJNOrHuecKne XapakTepucTHKU nomyssiiuyd. OCHOBHBIE MOKA3aTeNN MOMYJSIIUU: YHCAEHHOCTh, TMUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTD,
NpUPOCT, MUrparyst. J(nHaMuKa YHCIEHHOCTH MOMYJISILIUN U €€ PeryJIsLusL.

JemMoHCTpauHu:

Hoprpetbl: A. l'ymbonbar, K. @. Pynwe, . ['ekkens.

Tabauubr u cxembr: kapta «IIpuponnsie 30Hb1 3eMany», «Cpenbt odutanus opranuzMoBy, «Poronepuonusmy, «Ilomynsanuny, «3aKOHOMEPHOCTH
poCTa YHUCAEHHOCTH nonyasuuu HHPy3opun-tydenskm», «Ilumessie nenmy.

JlaGopaTopHble u npakTHYecKHe padoThI:

JlaGopatopHasi padora Ne 3. «Moponorudeckrie 0COOEHHOCTH PACTeHUI U3 Pa3HbIX MECT OOUTaHUS.

Jlabopatopnas padora Ne 4. «BnusHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTuueckas padora Ne 2. «IToacuér maoTHOCTH MOMYALUI PA3HBIX BUJOB PACTEHHIT».

Tema 4. Coo0mecTsa u 3K0J10rH4eCKHEe CHCTEMbI.

CoobuiectBo opraHu3moB — OuoneHo3. CTpykTypsl OMOLIeHO3a: BHOBasl, MPOCTPAHCTBEHHAs!, Tpoduueckas (nuuiesas). Buabl-10MUHAHTHI.
Casi3u B GnoreHo3se.

Dxonoruueckue cucremsl (xocucremsl). [TonsaTue 06 skocucreme n duoreoueHose. PyHKIHOHATbHBIE KOMITIOHEHTbI 9KOCHCTEMbI: MPOAYLICHTHI,
KOHCYMEHTBI, peayLeHTbl. KpyroBopor BemecTs u MOTOK 9Hepruu B 3kocucteme. Tpoduueckue (nmuiiesbie) ypoBHU dKocucTeMsbl. [Iuimessie nenu u
cetd. OCHOBHbIE MMOKa3aTeNu 3KOCUCTeMbl: OHOMacca, MPOAYKLMs. DKONOrMYeCKHe NMUpamMHibl: MPOAYKLMK, YHCIeHHOCTH, Ornomacchl. CsolicTpa
3KOCHCTEM: YCTOWYMUBOCTB, camoperyisitus, pazsutue. Cykueccus.

[TpupoaHbie 3KOCHCTEMBI. DKOCHCTEMBI 03P U PeK. DKOCUCTEMA XBOHHOIO MJIN LIUPOKOIUCTBEHHOTO JIeCa.



AHTpOMOreHHble 3KOCUCTeMbl. Arposkocuctembl. YpOoskocucreMbl. buonornueckoe M XO03sHCTBEHHOE 3HA4Y€HHWE arpo’IKOCHCTEM M
ypOoskocucrem.

Bbuopasnoobpasue kak pakTop ycroitunsoctu sxocucreM. CoxpaHeHne OHOIOrH4eCKOro pazHooOpasus Ha 3emie.

VYyenue B. M. Bepnaackoro o 6nocdepe. I'panuiibi, coctaB u crpykrypa duocdepst. XKusoe seriectBo u ero pynkuun. Ocobennoctu duochepsl
Kak rno0asibHOI 3KocucTeMbl. JlMiHaMUYecKoe paBHOBeCHe U 0OpaTHasi CBsi3b B Onochepe.

KpyroBopoTs! BewecTs u OMOreOXnMHYECKHE LIMKIIBbI JIEMEHTOB (yriiepoaa, a3ota). 3oHanbHOCTh Ouocheper. OCHOBHBIE OHOMBI CYLIN.

YenoseuecTso B Onocdepe 3emnu. AuTponoreHHsie naMeHeHus B Onocdepe. ['nodanbubie sxonornueckne npodiemMsl.

CocyuuecroBaHue rpupoabl v yenoseuecTsa. CoxpaneHue OuopaszHooOpasusi Kak OCHOBa ycToildnBocTu Orocdepbl. OcHOBA palMOHAIBLHOIO
YIIPaBJIEHHUS TPUPOAHBIMU PECYPCaMU M UX UCIIONIb30oBaHue. JlocTHokeH st GMOMIOrHM 1 OXPaHa MPUPO/IbI.

JemoHCTpaUMH:

IMoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuubr u cxembr: «Ilummessie uenny, «buoueHo3: cocraB u crpykrypa», «llpuponnbie coobmecrsay, «llenu nuranus», «IKOJOrHYECKas
nupamuaa», «brocdepa n yenosek», «IkocucTEMA IMPOKOIUCTBEHHOIO Jieca», « IKOCHUCTEMA XBOIHOrO jecay, «buoneHo3 Bogoéma», «ArpoLeHo3»,
«[TpumepHBIe aHTPONIOT€HHBIE BO3ACHCTBHSA HA MPUPOAY», «BaxkHel e NCTOUHNKY 3arps3HeHNs BO3AyXa U TPYHTOBBIX Bony, «IlouBa — Baxkueimas
cocrasystoas onochepor, «Paktops Aerpanannuu nousy, «Ilapuukoserii a3 dexry, «PakTOps! paAMOaKTUBHOTO 3arpsisHeHust duochepni», «OOmasn
crpyktypa 6nochepsi», «Pacrnpocrpanenue xusHu B duochepe», «O30H0BbIN 3kpan Ouochepwr», «Kpyrosopor yrinepoaa B ouocheper», «Kpyrosopor
a3oTa B PUPOJIEY.

Obopynosanne: Moaenb-anmnkauus « Tunuaneie Ononeno3s», repbapuii « Pacturenshbie coodmecTsay, komnekuun «buouenosy», «Bpeaurenn
BaKHEHIINX CENbCKOXO3AHCTBEHHBIX KYJIBTYP», repOapuu U KOJUIEKLINH PACTEHUIT 1 XKUBOTHBIX, MPUHALIEKALINE K PA3HBIM dKOJOTHYECKUM IPyInaM
oaxoro Buzaa, Kpactas kuura Poccuiickoii @enepartmn, n3o0pakeHusi OXpaHsIeMbIX BUIOB PACTEHUI 1 JKUBOTHBIX.

IVNIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOIPAMMBI 10 BHOJIOTMM HA BA30BOM VYPOBHE CPEJIHEI'O OBIIETIO
OBPA30BAHUNA

CornacHo @I'OC COO, ycranaBiuaroTcsi TpeOOBaHMs K pe3ysibTaTaM OCBOEHUsI 00y4arolMMUCs MPOrpamMM cpeiHero oduiero oopasoBaHus:
JNYHOCTHBIM, METAMPEAMETHBIM U MPEIMETHBIM.

JJUYHOCTHBIE PE3YJIBTATHI

B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTAaTOB OCBOCHHUS MPEAMETA «buosiorus» BbIJIEJIEHBI CIEAYHOIHUE COCTABIAOIIUE. OCO3HAHUE o6yqaromumnc;1
pOCCHﬁCKOﬁ rpamaﬂcxoﬁ UACHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATCIIBHOCTU U CAMOOIPEACTICHUIO, HAJTMYUE MOTHUBALINU K o6yqumo



Ouosoruu, LeneHanpaBieHHOe Pa3BUTHE BHYTPEHHHUX yOeKAeHUH IMYHOCTH Ha OCHOBE KIIFOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJMLMIl pa3BUTUsI
OMONIOrHYEeCKOr0 3HAHHUSA, TOTOBHOCTb M CIIOCOOHOCTb OOY4HAIOIIMXCS PYKOBOACTBOBATBCS B CBOEH OEATEIBHOCTH LIEHHOCTHO-CMBICTIOBBIMH
YCTQHOBKAMH, MPUCYLIUMH CHCTEME OMOIOruueckoro o0pa3oBaHus, HATUYHE YKOJIOTHYECKOrO MPaBOCO3HAHUS, CIIOCOOHOCTH CTABUTL LIEIH U CTPOUTH
JKU3HEHHBIE TJIaHbl.

JIMuHOCTHBIE Pe3yJIbTaThl OCBOEHUs NpeameTa «bronorus» JoCTUraloTCs B €JMHCTBE YueOHOM 1 BOCIIUTATENbHOI A€ TENIbHOCTH B COOTBETCTBUH
C TPAOULIMOHHBIMH POCCHHCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U TYXOBHO-HPaBCTBEHHBIMH LICHHOCTSMH, MPUHATHIMU B OOIECTBE MPaBUIaMH
M HOpPMaMH MOBEAECHHS U CIIOCOOCTBYIOT MPOLIECCAM CAMOTO3HAHHS, CAMOBOCIIMTAHUS M CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEH MO3ULHMH JTHYHOCTH,
MaTpHOTH3Ma, YBAKEHHsI K 3aKOHY W INPAaBOINOPSAKY, YEJIOBEKY TPYAa M CTaplieMy IOKOJIEHHIO, B3aMMHOIO yBa)KE€HHs, OEpeKHOro OTHOIUEHUS K
KYJIbTYPHOMY HACJIEAMIO U TPAJAULIMAM MHOIOHaLMOHaIbHOIO Hapoaa Poccuiickoit @enepaunu, npupoae U OKpy KaroLLeil cpese.

JInuHOCTHBIE pe3y/nbTaThl OCBOEHHS y4eOHOro mnpenmera «bBuOMOrus» NOOMKHBI OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTH OOyHaIOLIMXCs
PYKOBOACTBOBATbLCA CHOPMUPOBAHHON BHYTPEHHEH MO3ULNEH JIUYHOCTH, CHCTEMOM LIEHHOCTHBIX OPUEHTALUHN, MO3UTHUBHBIX BHYTPEHHHUX YOSKICHMUI,
COOTBETCTBYIOLIMX TPAIULMOHHBIM LIEHHOCTSM DPOCCHICKOro OO0IIecTBa, pacIUMpEHHE JKU3HEHHOrO OIbITa W OMbITa JEATENIBHOCTH B MpoLiecce
peanu3alyy OCHOBHBIX HalNpaBlIEHUI BOCIIUTATENbHOMN AESITEbHOCTH, B TOM YHCJIE B YACTH!

1) rpamkaaHCKOro BOCIUTAHHS:

chOPMHUPOBAHHOCTH I'PAXKIAAHCKON MO3ULIMK 00yHaOLIEerocsi Kak akTHBHOT'O M OTBETCTBEHHOTO 4JIeHa poccuiickoro oduiecTsa,

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEIH, YBaXKEHNUE 3aKOHA U NPABONOPSIKA,

TOTOBHOCTb K COBMECTHOH TBOPYECKOH NEATEJIbHOCTH MPH CO3MAHHU Y4eOHBIX NMPOEKTOB, PeLIeHHH Y4eOHBIX M MO3HABATEJbHBIX 3aaad,
BBINOJIHEHUH OMOJIOrHYECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTD OMNpeeNsiTh COOCTBEHHYIO MO3ULIMIO 10 OTHOLIEHHIO K SIBJIEHUSIM COBPEMEHHOI JKU3HU 1 OOBICHSTD €;

YMEHHE YYUTBIBaTh B CBOUX JEHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTUBHOTO B3aUMONEHCTBHS JIFO/H C Pa3sHBIMU YOKICHHSAMHU, KYJIbTYPHBIMH
LICHHOCTSAMH M COLIMAJIbHBIM TOJOKEHUEM;

FOTOBHOCTB K COTPY/IHUYECTBY B MPOLIECCE COBMECTHOIO BBIMOJHEHUs! YUeOHbIX, O3HABATENBHBIX U UCCIEA0BATENBbCKIX 3a/1a4, YBaKUTEIBHOIO
OTHOLIEHHS K MHEHHIO OMIMOHEHTOB MPU 00CYKAEHUN CIIOPHBIX BOMPOCOB OHOJIOrMYECKOro COJlepKaHus,

FOTOBHOCTb K TYMAaHUTAPHON 1 BOJOHTEPCKOH AEATENbHOCTH,

2) NATPHOTHYECKOI0 BOCIIHTAHHUSA:

c¢(hOpMHPOBAHHOCTb POCCHICKON TPasKAAHCKON MOEHTHMYHOCTH, MATPHOTH3MA, YBAKEHUS K CBOEMY HApOIy, YyBCTBA OTBETCTBEHHOCTH TMEpen
PonuHoOI, ropAOCTH 3a CBOI Kpaii, CBOX PoziuHy, CBOM S3bIK M KYJIBTYPY, NPOLLJIOE U HACTOSIIEe MHOIOHALIMOHAIbHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJIEINIO M NaMSITHUKAM MPUPOIbI, JOCTHKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX,

Tpyae,



CNOCOOHOCTB OLIEHNBATH BKJIAJl POCCUIICKUX YYEHBIX B CTAHOBJIEHHE U pa3BUTHE OMOJIIOrUH, MOHMMaHMUS 3HaY€HHs1 OMOJIONUH B O3HAHUU 3aKOHOB
MPHPOBL, B JKU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBA,;
unetiHas yoexn€HHOCTh, FTOTOBHOCTD K CIY)KE€HHUIO u 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro Ccyas0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIHTAHHS:

OCO3HAHHE TYXOBHBIX LEHHOCTEH POCCHIICKOTO HApOa;

c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUSI, STUYECKOIO MOBEEHMSI,

CrOCOOHOCTD OLEHUBATh CUTYALIMIO MU PUHUMATh OCO3HAHHbIE PELISHNUs, OPHEHTHPYSICh HAa MOPaJIbHO-HPABCTBEHHbBIE HOPMbI U LIEHHOCTH;

OCO3HAHHE JMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOHYUBOTO Oyay1iero;

OTBETCTBEHHOE OTHOIUIEHME K CBOMM POAMTENSAM, CO3JAHMI0 CEMbH HAa OCHOBE OCO3HAHHOTO TPUHATHUSI LIEHHOCTEH CEMEHHOH JKH3HH B
COOTBETCTBUH C TPAAULIMAMH HapojoB Poccuu;

4) 3cTeTHYeCKOro BOCIUTAHHSA:

5CTETUYECKOE OTHOLIEHHE K MUY, BKJIFOUYasi 3CTETHKY ObITa, HAYYHOrO ¥ TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOLUESH Ui,
MOHUMaHHE SMOLMOHAJIBHOIO BO3/I€HCTBUS JKUBOW NMPUPO/IbI U €€ LIeHHOCTH,

TOTOBHOCTbH K CAMOBBIPAKEHUIO B PA3HBIX BUAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIIATH KaU€CTBA TBOPUYECKOI INYHOCTH,

5) pusuyeckoro BocnuTanus, GOPMHPOBAHHS KYJIbTYPhI 310POBbSI H 3MOLHOHATIBLHOI0 01aAr0NMOJIy YHs:

NMOHUMAaHKME M peaju3auus 370poBoro u Oe3omacHOro odpasza KHM3HM (3I0POBOE MUTAHME, COOMIOJEHHE TMTHEHHYECKHX TMPAaBUI U HOPM,
cOaaHCHPOBAHHBIN PEKUM 3aHSATUH M OTIbIXA, peryyspHas Gpuszndeckas akTHBHOCTD), O€peKHOro, OTBETCTBEHHOTO M KOMITETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (DPM3MUECKOMY M NMCUXUYECKOMY 30POBbIO;

MOHUMaHHWE LIEHHOCTH TMPAaBUJI WHAMBUIYAJIBHOIO U KOJUIEKTHBHOIO 0€30MacHOro MoBeAeHUs B CUTYALUsIX, YIPOXKAIOLIUX 3M0POBBIO H KH3HU
JNIOAEH;

OCO3HAHME MOCJIEACTBUI U HEMPUSITHS BPEIHBIX NMPUBbIYEK (YroTpeOieHus alikorois, HAPKOTHKOB, KYPEHHSI);

6) TPYAOBOro BOCIIUTAHMS:

rOTOBHOCTb K TPYAY, OCO3HaHUE LIGHHOCTH MacTepCTBa, TPYAI00ue,

FOTOBHOCTb K aKTHBHOW J€ATEJIbHOCTH TEXHOJIOrHYeCKOH M COLMAJbHON HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHMLMHUPOBATh, TJIAHHMPOBATH M
CaMOCTOATECNIbHO BBITIOJIHATD TAKYIO ACATCIIBHOCTD,



MHTEpeC K pasiindHbiM chepam mpodecCHOHANbHON [esTeNIbHOCTH, YMEHHEe COBepIlaTh OCO3HaHHbIM BbeIOOp Oyayiueil npodeccun u
peanu30BbIBaTE COOCTBEHHBIE JKH3HEHHBIE TJIAHbI,
TOTOBHOCTb U CIIOCOOHOCTB K 00pa3oBaHMI0 U caMOOOPa30BaHUIO HA TIPOTSHKEHHH BCEH JKU3HH,

7) 3K0JIOrHYeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH LIeecOo00pa3Hoe OTHOLIEHHE K MPUPOAE KaK HCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYLIeCTBOBAHHS,

MOBBILIIEHHE YPOBHSI SKOJIOIMUYECKON KYJIbTYpbl: NPHOOpPETEHHE OMbITa IJIAHUPOBAHMS NTOCTYIKOB M OLIGHKH WX BO3MOJKHbBIX MOCIEACTBHI 1St
OKpPYJKarollen cpensbl,

OCO3HaHHE IIO0ATBHOrO XapaKTepa IKOJIOTHYECKUX NMPodaeM U MyTeH UX PeLeHus;

CNOCOOHOCTD MCTIONBL30BATh MPHOOpPETaeMble MPU H3YUEHUH OHOOTHH 3HAHUS U YMEHUS MPH PeLieHUH npodiieM, CBA3aHHBIX ¢ PALIMOHATBHBIM
MPUPOJIONOIb30BaHUEM (COONIOAEHHE TIPaBUJI MOBEAEHUs B NMPUPOJIE, HANpPaBJIEHHBIX Ha COXPaHEHHWE PABHOBECHS B 3KOCHCTEMAx, OXPaHy BHUIOB,
sKocHcTeM, buochepsi);

AKTHUBHOE HENpUATHE [AEHCTBHN, NPUHOCSIIMX Bped OKPYXKAKIIeH NPUPOAHOH cpene, yMeHHE TMPOTrHO3UPOBATh HEOJArONpUSTHLIE
9KOJIOTMYECKHE TTOCIEACTBHS MPEANPUHIMAEMbBIX IEHCTBUIH U MPEAOTBPAILATh UX;

HaJINYMe Pa3BUTOIO 3KOJOrHYECKOr0 MBILIJIEHUS, SKOJIOIMYECKON KYJIbTYpPbI, OMNbITA AESATEIbHOCTH 3KOJOrHYECKOi HANpPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCsl MU B NMO3HABAaTEJIbHON, KOMMYHUKATHUBHONW M COLIMAJIbHON INMPAaKTHKE, FOTOBHOCTU K YYaCTHUKO B MPAaKTUYECKOW J1eATebHOCTH
SKOJIOTHYECKON HaMpPaBIeHHOCTH,

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIErO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU M OOLIECTBEHHOH MPAKTHKH, OCHOBAHHOTO
Ha IMAJIOre KYJBTYp, CIIOCOOCTBYIOIIErO OCO3HAHHIO CBOETO MECTA B MOJIUKYJILTYPHOM MHUPE;

COBEPILEHCTBOBAHHUE SI3bIKOBOM U YUTATENBCKON KYJIbTYPbI KaK CPE/ICTBA B3AUMOAECHCTBUS MEXKILY JIFOJIbMU M MTO3HAHUS MUPA,

noHuMaHue crienuduky OHONOrMM Kak HayKd, OCO3HaHUsi €€ poiu B (OPMHPOBAHMM PALMOHAIBHOIO HAYYHOI'O MbILIJIEHUS, CO3aHUU
LIEIOCTHOTO MPEACTaBICHUs 00 OKPY’KaIOLIEM MUPE KaK O €IMHCTBE NMPHUPO/bI, YeloBeKa U OOIIeCTBa, B MO3HAHUH MPHPOAHBIX 3aKOHOMEPHOCTEN U
peliennn npobieM coXpaHeHUsi MPUPOIHOTO PABHOBECHS,

yOeKNEHHOCTb B 3HAYMMOCTH OMOJIOrMM Uil COBPEMEHHOH LMBUIM3ALMK: ODecrieyeHHsi HOBOrO YPOBHSI PasBUTHS MEIUILIMHBI, CO3JJaHUE
TMEPCMEeKTUBHBIX OHOTEXHOJOrUi, CMOCOOHBIX pelaTh PecypcHble MpPoOMeMbl Pa3sBUTHs YeJOBEYECTBA, MOHMCKA MyTel BbIXOHA M3 TIOOATBbHBIX
JKOMOTMYECKHX npobneM M odecrnedyeHus mnepexona K YCTOHUMBOMY pa3BUTHIO, PALMOHAJIBHOMY MCHOJB30BAHUIO MPUPOAHBIX PECYPCOB M
(OpMHUPOBaHUIO HOBBIX CTAHAAPTOB JKU3HM;

3aUHTEPECOBAHHOCTb B MONy4YeHHH OUOJOrMYECKUX 3HAHUIT B LIEJsAX MOBbILIEHUS! 001l KyJIbTypbl, €CTECTBEHHO-HAYYHOI rPAMOTHOCTH, Kak
COCTaBHOH 4acTH (PyHKLHOHAIBHOM rPaMOTHOCTH 00y4aroLuxcst, GpopMupyeMoil npu usydeHnn OMonoruu;



MOHUMaHKUE CYIIHOCTH METOJOB MO3HAHMs, MCIOJB3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOJIb30BaTh MOJy4YaeMble 3HAHMS s
aHaan3a U OOBACHEHHs SIBJICHMI OKPYIKAIOLIEro MHUPAa U MPOHCXONAIINX B HEM H3MEHEHMH, YMEHHE AejaTb OOOCHOBAHHbBIE 3aKIIOYEHHs HA OCHOBE
HAy4HBIX (JAKTOB M MMEIOLIMXCS JAHHBIX C LIEIbIO MOTYy4EHHs] JOCTOBEPHBIX BBIBOJOB;

CrocoOHOCTb CAMOCTOSITENIbHO UCIOJIb30BaTh OMOJIOrMYECKUE 3HAHMUS JUIS peIleHust MPOoOsieM B pealibHbIX KU3HEHHbBIX CUTYaLUsX,

OCO3HaHME LIEHHOCTH HAY4YHOW JeATeJIbHOCTH, TOTOBHOCTh OCYLIECTBIISATh MPOEKTHYIO M UCCIIEA0BATENbCKYIO AESTEIbHOCTh MHAWBHYAJIbHO U
B rpymnne;

TOTOBHOCTb M CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOPA30BAHUIO, K AKTHBHOMY TIOJIYYEHHIO HOBBIX 3HAHHUH MO OHONOrHM B
COOTBETCTBUH C KU3HEHHBIMU NOTPEOHOCTIIMH.

METAINPEJMETHBIE PE3YJ/IbTATHI

MeranpenMeTHble pe3yJbTaTbl OCBOEHUsl y4ueOHOro mnpeamera «bBuoNOrHsy BKIOYAKOT: 3HAYUMbIe Ul (OPMHUPOBAHUS MHUPOBO33PEHUS
00yHaMmuXCcst MEKAUCLUIUINHAPHBIE (MEXIPEIMETHbIE) OOLIEHAay HbIe MOHATHS, OTPaXKaIOINe LHEeJIOCTHOCTh HAYYHOH KapTHHBI MUpa U crietuduky
METOJIOB MO3HAHUS, UCTIONb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHs, sIBJIEHHE, MPOLECC, CUCTeMa, Hay4HbIH (aKT, MPUHIINI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCle/loBaHue, HaOJtoJeHne, HM3MEpeHHe, SKCIEePUMEHT U JAPYIHMX), YHUBepcalibHble yuyeOHble jeiicTBus
(no3HaBareNbHble, KOMMYHUKAaTHBHbBIE, PEryJsTHBHbIE), obecrnieyuBaromue G(opMupoBaHue (YHKIMOHAIBHON TIPAMOTHOCTH U COLMANIbHOI
KOMMETEHIMH O0y4aroIuXcs, CHOCOOHOCTh OOyHalOMMXCA HCMOMB30BaTh OCBOCHHBIE MEXAHUCLMIUIMHAPHbIE, MHPOBO33PEHYECKHE 3HAHHMA U
YHHBEpCaJIbHble Y4eOHbIe NeHCTBUS B MO3HABATEIbHON U COLIMATBLHOM MPAKTHKE.

MeranpenMeTHbIe pe3yJibTaThl OCBOSHHS MTPOrpaMMbl CpeHero odiero oOpa3oBaHus 0KHbI OTPAKATh:

Opananenue yHUBepPCAJIbHbIMH Y4eOHbIMH N03HABATEIbHBIMH 1CHCTBHAMM:

1) 6a3oBbie JIOTHYECKHE TeHCTBHA:

CaMOCTOSITENbHO (GOPMyJIMPOBATh U aKTYalHM3UPOBATh MPOOJIEMy, pacCMaTPUBATh €€ BCECTOPOHHE,

MCIONB30BaTh MPU OCBOGHHM 3HAHUI MPUEMBI JIOTHHECKOTO MbIILIEHHUs (aHAamM3a, CHHTe3a, CpaBHeHHs, Kiaaccupukaumu, odoOmeHus),
PacKpbIBATH CMBIC] OHONOTHYECKHX TIOHATHH (BBIACIATH HX XapaKTePHbIE MPU3HAKH, YCTAHABIMBATE CBSA3H C IPYTHMH MOHATUSIMH);

OMpPEeNENATh LEU NeATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU MX JOCTHIKEHUSI, COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTH C MOCTABIEHHBIMH
LeNISIMU,

HCTIONBb30BATh OMONIOTHYECKHE MOHATHSA U1t 00bACHeHHS (DAKTOB U SBJICHUIA JKUBOH MPUPOEL,

CTPOMThL JIOTMYECKHE pAaCCyKAeHHs (MHAYKTHBHBIC, JeIyKTHBHbIE, IO AaHAJOTWH), BBIABIATL 3aKOHOMEPHOCTH W TMPOTHBOpPEUHs B
paccMaTpHBaeMbIX SBJIEHUSX, (POPMYJIMPOBATE BBIBOABI U 3aKJIFOUEHUS,



MPUMEHSTh CXEMHO-MOJIEJIbHBIE CPE/ICTBA ISl PE/ICTABJIEHHS! CYLIECTBEHHbIX CBsI3ei M OTHOIIEHUH B U3ydaeMbIX Ouosoruyeckux oobekrax, a
TAK)K€ MPOTHBOPEUHI PA3HOrO POJA, BBIABICHHBIX B PA3IMYHBIX HHPOPMALHOHHBIX HCTOYHHKAX;

paspabaTbIBaTh MIAH PELICHNUs MPOOJIEMBbI C YUETOM aHAIN3a UMEIOLIHXCS MAaTePHAIbHBIX U HEMATEPUAIBHBIX PECYPCOB,

BHOCUTb KOPPEKTHUBBI B I€ATEILHOCTD, OLIEHUBATH COOTBETCTBHE PE3YJILTATOB LIEJISAM, OLIEHUBATH PUCKH MOCIEICTBHI NeATEIbHOCTH;

KOOPJAMHHUPOBATH U BBITOIHATH PadOTy B YCIOBUSIX PEAbHOIO, BUPTYAJIbHOIO U KOMOMHUPOBAHHOIO B3aMMOIEHCTBUS,
pa3BUBATh KPEATHBHOE MBILIJICHUE TP PEIIEHUH KU3HEHHBIX POOIeM.

2) 6a3oBbie HCCAEA0BATEILCKHE TeHCTBHSA:

BJIaZETh HABbIKAMU Y4eOHO-HCCIEA0BATEILCKOM U POEKTHOI AESTENbHOCTH, HABBIKAMH pa3peleHust mpodiem, CnocOOHOCTHI) U TOTOBHOCTBIO
K CAMOCTOSITEJIbHOMY MOMCKY METOJOB PELICHUs MPAKTUYECKUX 3a4a4, MTPUMEHEHHUIO PAa3IMYHBbIX METOIOB MO3HAHMUS,

MCIOJIb30BaTh Pa3jiMuHbie BUAbI JEATEJbHOCTH MO MOJYYEHHK) HOBOIO 3HAHMs, €ro MHTepIpeTauuu, Nnpeodpa3oBaHUI0 U NPUMEHEHHIO B
yueOHbBIX CUTYaLHsIX, B TOM YHCJIE MPU CO3AaHUH YUeOHBIX 1 COLMANIbHBIX NIPOEKTOB,;

(hopMmupoBaTh HAYYHBIN TUI MBIILIEHHUS, BIAAETh HAYYHOI TEPMHUHOJIOTHEH, KITIOUEBbIMU MOHATHUAMH U METOIAMU,

CTaBUTh U HOPMYIHPOBATH COOCTBEHHBIE 3a1a4H B 00Pa30BATENIbHOM AESITETbHOCTH U )KU3HEHHBIX CUTYALIHSIX;

BBISIBJIATh MPUYMHHO-CJIEACTBEHHbIE CBSI3M M aKTyaJM3MpOBaTh 3aJa4y, BBIABUraTb TUIIOTE3y €€ pelleHus, HaXOAMTb apryMeHTbl s
JIOKa3aTebCTBA CBOMX YTBEP/KACHHIL, 33/1aBaTh NapaMeTpbl U KPUTEPUH PELISHUS,

AHAJIU3UPOBATDH MOJYHYCHHBIC B XOA€ PCLICHUA 3aa4U PE3YyJIbTaThl, KPUTUYCCKH OLUECHHUBATh HX NOCTOBCPHOCTDH, MPOTrHO3UPOBATh U3MCHCHHE B
HOBBIX YCJIOBHAX

J1aBaTh OLIEHKY HOBbIM CUTYaLIUsIM, OL€HHBATh PUOOPETEHHBIH OMBIT;,

OCYUIECTBJIATH LieI€HANPaBISHHbII MONCK MEPEHOCA CPEJICTB U CrI0cO00B eCTBYSA B NMPO(ECCHOHANBHYIO CPey;
YMETb NIEPEHOCUTh 3HAHUSA B MIO3HABATEIbHYIO H MPAKTHUECKYIO 00IaCTH )KU3HEACATEIbHOCTH,

YMETb UHTETPUPOBATh 3HAHMS U3 PA3HBIX MPEAMETHBIX 00IacTel,

BBIIBUIaTh HOBbIE WJEH, MpeasiaraTb OPUIMHAJIbHbBIE MOAXO/Abl U PELISHMS, CTAaBUTh MPOOJIEMbl M 3a/la4M, JOMyCKarI1e ajlbTepHATHBHbIE
peLIeHHUs.

3) padora ¢ undopmanmneii:

OPHEHTHUPOBATBECSA B PA3IMYHBIX HCTOYHHKAX HHpOpMauuu (Tekcre yueOHOro mocodus, Hay4HO-TOMYJSIPHOIT auTeparype, OHOIOTHUECKHX
CIIOBApsX U CMPABOYHMKAX, KOMIBIOTEPHBIX Oa3zax naHHbIX, B MHTepHeTe), aHanu3upoBaTh NHOOPMALIMIO PA3MTHYHBIX BHIOB H (GOPM NpeacTaBieHus,
KPUTHYECKU OLIEHUBATh €€ JI0CTOBEPHOCTh U HENPOTHUBOPEYHBOCTb;

dopMyIHMpoBaTh 3anpockl U NPHUMEHATH Pa3MuHble METOJbI MPU MOMCKe M ordope Ouosorumyeckoil mHGoOpmaLuH, HEOOXOAMMON I
BBIMIOJTHEHHS Y4eOHbBIX 3a/1a4;



npuodperaTe OMNBIT  MCMOJIb30BaHUSI MH(OPMALMOHHO-KOMMYHMKATHBHBIX ~ TEXHOJIOTUii, COBEPLIEHCTBOBATb KYJBTYPY aKTHBHOIO
MCIOJBb30BAHHS PA3IUYHBIX TOUCKOBBIX CHCTEM,

CaMOCTOSITEIHO BBIOMPATh ONTUMalbHYIO (HopMy mnpexncraBieHus Ouomorudeckoil uHpopmauuu (Cxembl, rpaduku, JHArPaMMBbI, TaOIHLIBL
PUCYHKH U APYTroe);

MCIONIb30BaTh HAy4HbIH A3bIK B Ka4yecTBe cpezicTsa npu padore ¢ Guosornyeckoil MHpOpMaLMeil: NPUMEHITh XUMUYECKUE, (PU3NYECKUE U
MaTeMaTH4eCKHe 3HaKU U CUMBOUIBL, (hopmyibl, abOpeBHaTypy, HOMEHKIATYpPY, HCMOAbL30BATh U MPe0OPa30BBIBATH 3HAKOBO-CHMBOIMYECKHE CPEICTBA
HATJIAIHOCTH;

BJIAJIETh HABBIKAMU PACIO3HaBaHMs M 3alUThI MHpOpPMaLHHU, HHPOPMALIMOHHOI O€30MacHOCTH JIMYHOCTH.

OBaageHne yHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH AeHCTBUSIMH:

1) obmenue:

OCYIECTBIIATh KOMMYHHUKALIMK BO BCeX cdepax >KM3HM, aKTUBHO y4acTBOBATh B JMAJIOre WMJIM JUCKYCCHHM MO CYLIECTBY OOCY’KIaeMO TeMbl
(yMeHue 3anaBaTh BOMPOCHI, BBICKA3bIBAThH CYKIEHHUS OTHOCHUTEILHO BBIMOJHEHUS TpeayaraeMoi 3aJauu, YUYUTHIBATb MHTEPECHl U COrIaCOBAaHHOCTD
MO3ULIMI JPYTHUX YYaCTHUKOB AHAIOra MJIH AUCKYCCHH);

pacrno3HaBaTh HeBepOasibHble CpeiacTBa OOLIEHMs, MOHMMATh 3HAYEHHE COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3SHMKHOBEHHsI KOH(IMKTHBIX
CUTyalLUi, YMeTb CMSIr4aTh KOH(JIMKTBI U BECTH NEPEroBOpkI;

BJIAJIETh PA3JIMUHBIMU CrIOCO0aMM OOIIeHHS U B3aUMOAEHCTBHS, TOHUMATh HAMEPEHHS IPYTUX JIIOZEH, MPOABIATh YBAXKUTEIbHOE OTHOLICHUE K
cobeceqHNKy U B KOppeKTHOI hopme HopMyTHpoBaTh CBOM BO3PAIKEHHS,

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOKO TOYKY 3PEHHUs C UCTIOJIb30BAHHEM SI3bIKOBBIX CPE/ICTB.

2) coBMeCTHasl 1eSITe/IbHOCTh:

MOHMMATh W UCIOJb30BaTh NPEMMYILIECTBA KOMAHAHONW M MHAMBUAYAIbHOI paboThl npu peuieHu Ouonoruveckoii npodiemsl, 000CHOBBIBATH
HEe0oOXO0IMMOCThb MPUMEHEHHsl IPYIIOBBIX HOPM B3aUMOAEHCTBHS NPU pelleHny yuebHoi 3anaqu;

BBIOMPATb TEMATUKY H METOZbI COBMECTHBIX A€HCTBUIA C yuéTOM OOLIMX HHTEPECOB U BO3MOKHOCTEIH KaXKAOTO 4jIeHa KOJUIeKTHBA,

MPUHUMATD LIEJIN COBMECTHOM NEATeIbHOCTH, OPraHM30BbIBaTh U KOOPAMHUPOBATH JAEHCTBUS MO €€ JOCTUIKEHHIO: COCTaBJIATH IJIaH AeHCTBHIA,
pacrnpesenaTh poJiH ¢ yu€TOM MHEHUH y4aCTHUKOB, 00CY)KaTh pe3yJibTaThl COBMECTHOI padoThl;

OLIEHHBATh KaYeCTBO CBOETO BKJIA/A M KaXK/IOr0 Y4aCTHHKA KOMaH bl B OOLIMIT pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM,

npenaraTb HOBbIE IPOEKTHI, OLEHUBATD UIEH C MO3HLINUU HOBH3HbI, OPUTHHATIBHOCTH, MPAKTU4ECKOIt 3HAUNMOCTH,

OCYLLECTBJIATh MO3UTHBHOE CTPATErMYECKOe MOBEJIEHIE B PA3/IMUHbIX CUTYALMsX, MPOSIBJISTE TBOPYECTBO U BOOOPaKeHUe, ObITh MHULIMATUBHBIM.



OBnagenne yHHBepCATbHBIMH PeryJIsITHBHBIMH AeHCTBHSIMM:

1) camoopranu3zauus:

HCIIONIb30BaTh OMONIOrHueCcKre 3HAHNS /15 BBISIBICHUS TPOOJIEM U UX PELICHHUS B KM3HEHHbIX M YMEOHBIX CHTYALUSIX,

BHIOMpATh HA OCHOBE OMOJIOrMYECKUX 3HAHMI LIeJIEBble ¥ CMBICJIOBbIE YCTAHOBKM B CBOMX AEWUCTBHUAX W MOCTYIKAaX MO OTHOLUEHHIO K JKUBOIA
NPUPO/IE, CBOEMY 3/10POBbIO H 3/10POBbIO OKPYIKAKOLIUX;

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIBHYIO AEATEIbHOCTb, BBIABISATH MPOOIEMBl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a1a4H B
00pa3oBaTeNbHOI eATEeNbHOCTH U JKU3HEHHBIX CHUTYALUsIX;

CaMOCTOSATENIBHO COCTABIATh IJIAH PeLeHus: MPOoOIeMbl ¢ YHETOM HMEKLIIMXCSl PECYPCOB, COOCTBEHHBIX BO3MOJKHOCTEH M NPEANOYTEHHIA;

J1aBaTh OLIEHKY HOBbIM CHUTYALHSIM,;

pacmupsTh paMKH y4eOHOro npeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

7enaTh OCO3HAHHBII BBIOOP, APryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PELIEHHE,

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

cnocodcTBoBaTe  (POPMUPOBAHMIO M MPOSBICHUIO LIMPOKOH BPYAMLMH B pPa3HbIX 00MAacTsAX 3HAHWIL, NOCTOSHHO MOBBIIATE CBOI
00pa3oBaTeNbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYaLMsIM, BHOCUTb KOPPEKTHBBI B 1€ATE/IbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM,

BJIQJIETh HABBIKAMH TMO3HABATEIbHON pedaexcun Kak OCO3HAHMS COBEPLIAEMbIX AEHCTBHII M MBICIMTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHHUH, UCMOIb30BATh NMPUEMBI pediekCHH 11 OLIEHKH CUTYALHH, BbIOOPA BEPHOTO PEIIEHHUS,

YMETH OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PELIEHUS 10 UX CHUKEHUIO,

NPUHUMATh MOTHBbI U apIYMEHTbI APYIUX MPU aHAIU3€E PE3YJIbTATOB [€ATENIbHOCTH,

3) npuHsiTHe cedst U APYTrHX:

NPUHUMATD ceOsi, MOHMMasi CBOM HEJOCTATKU M JJOCTOMHCTRBA,

MPUHUMATH MOTUBBI U aPI'YMEHTBI AIPYTUX MPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH,
MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIHOKH,

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULUK APYrOro YeJOBeKa.

IHNPEJMETHBIE PE3YJIbTATDI



[IpenmerHbie pe3yabTaThl 0OcBOeHMsI rporpaMmMbl COO no Ouosnorum Ha 6a30BOM ypOBHE BKIIIOYAKOT crienrduyueckue st yaeOHOro rnpeamera
«buonorusy» Hay4HbIE 3HAHUA, YMEHHSA u cnocoObl AEHCTBUM no OCBOEHHIO, UHTEPHIPETalun
1 peoOpa30BaHUIO 3HAHUIL, BUIBI AEATEIBHOCTH MO TIOJYYEHUIO HOBOTO 3HAHUS M PUMEHEHHIO 3HAHWIH B PA3IMYHBIX y4eOHBIX CHTYaLNsAX, a TAKIKE B
peasibHBIX KU3HEHHbIX CHTYaLHsIX, CBA3aHHbIX ¢ Orosorueil. B mporpaMme npeaMeTHble pe3ybTaThl NPEICTaBIeHbI M0 rojiaMm 00y4YeHusl.

IIpenmertHbie pe3yabTaThl OCBOeHHs yuebHoro npeamera «buonorus» ¢ 10 Kiacce NOIKHBI OTPAKATh:

c(hOPMHUPOBAHHOCTb 3HAHHIA O MecTe M poNu OUONOrMHM B CHCTEME HAay4YHOIO 3HAHMSl €CTECTBEHHBIX HayK, B (DOpMHPOBaHUHM COBPEMEHHOM
€CTEeCTBEHHO-HAYy4HO! KapTHHbI MUPAa U HAY4YHOrO MHUPOBO33pPEHHMSI, O BKJIa/le POCCHICKUX M 3apyOeKHBIX Y4EHBIX-OMOJIOroB B pasBuTHe OUONOrUH,
(YHKLIMOHATBHON TPAMOTHOCTH Y€JI0BEKA IS PELICHUs )KU3HEHHBIX 3a7a4;

YMEHHE pacKpbIBaTb COAEpKaHue OHMONOrHYEeCKMX TEPMHUHOB U TOHATHI: JKU3Hb, KJIETKA, OpraHusM, meradonusm (oOMeH BelecTs u
MpEeBpallleHUe 3HEPruM), romeocras (CaMmoperyssuus), YpOBHEBasi OpraHu3alMs JKHUBBIX CHCTEM, CaMOBOCIpPOM3BeleHHE (pPernpoayKius),
HACJIeICTBEHHOCTh, U3MEHYUBOCTh, POCT U PAa3BUTHE,

YMEHHE H3j1araTb OMOJIOrHYeckie TeopuH (KJIETOUHast, XPOMOCOMHAs, MyTAl[HOHHAs, LIEHTPAJIbHAS OTMA MOJIEKYJISIPHOH OMOJIOTHH), 3aKOHbI
(I'. Menpens, T. Moprana, H. Y. BaBunosa) u yuenus (0 meHTpax MHOrooOpa3usi M MPOHCXOXKIEHMst KynbTypHbIX pactenuii H. WU. Basunosa),
OMpeAeNsiTh rPaHULbl UX MPUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHUE BJIAJIETh METOAMH Hay4yHOrO MO3HaHUsl B OMOJIOrHK: HaOFOEHUE U ONMCAHHE KHUBBIX CUCTEM, NMPOLIECCOB U SIBJIEHUI, OpraHu3auus u
nposefeHne OMONOrH4YeCcKOro HKCrEPUMEHTa, BbIABUIKEHUE TUIOTE3bl, BBIABICHHE 3aBUCHMOCTH MEXIY HCCIEIyeMbIMH BEJIWYMHAMH, OOBSCHEHUE
MOJYYEHHBIX PE3yJbTATOB, UCMOIb30BAHHBIX HAYYHBIX MOHATHI, TEOPHI U 3aKOHOB, YMEHHE €1aTh BbIBOAbI HA OCHOBAHUHU MOJYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIIENATH CYLIECTBEHHbIE MPHU3HAKU BUPYCOB, KJETOK MPOKAPUOT U 3YKAPHOT, OJHOKJETOYHBIX U MHOIOKJIETOYHbIX OPraHU3MOB,
0COOEHHOCTH MPOLECCOB: 0OOMEHa BELECTB U NMPEBPaLleH s SHEPIUHU B KJieTKe, (POTOCUHTE3a, MIaCTUYECKOro U SHepreTu4eckoro oOMeHa, XeMOCHHTE3a,
MHTO3a, MEHO3a, OTUTOAOTBOPEHHS, PA3MHOKEHHS, HHANBHAYAIbHOTO PA3BUTHSI OpraHn3Ma (OHTOTeHe3),

YMEHHE TPUMEHSTh MOJyYEeHHbIe 3HAHUSA 11 OObACHEHUs] OMONOrHYeCKUX MPOLECCOB U SBJICHUM, U MPUHATHSA NPAKTUYECKUX PELIeHuil B
MOBCEJIHEBHON JKU3HH C 1Leblo olecrieueHust Oe30MacHOCTH CBOEro 3/I0POBbsi M 3/J0POBbSI OKPYIKAIOIIMX JIIOAEH, COOMOAeHUs HOPM I'PaMOTHOTO
MOBE/IEHUs] B OKPY KarOLUel MPUPOIHON cpejie, OHUMaHue HeOOXOAMMOCTH MCIIONB30BaHMs JIOCTUKEHUI COBPEMEHHOI OMOJIOrnK U OHOTEXHOJIOrHid
JUIsl PALMOHAIBHOTO MPUPOAOMONb30BAHHUSA,

yMEHHE pelaTh 3JIeMEHTapHbIe NTeHETHYECKUE 3a/1a4l Ha MOHO- M TUTMOPHAHOE CKpelBaHue, CLENIEHHOe HaclleIOBaHNe, COCTABIISITh CXEMbI
MOHOIMOPH/IHOTO CKpELMBAaHUS JUJIsl Pe/ICKa3aHMs HACIe0BaH!sl PU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOJHATH TabopaTopHbIe U MpakTHueckue padboTsl, codmoaaTs npasunia npu padore ¢ yueOHbIM 1 1abopaTOpHBIM 000PYAOBaHHEM,;

YMEHHE KPUTHYECKH OLEHUBATb U MHTEPIIPETHPOBATh MHPOpMALMIO OMONIOrHYE€CKOro COAEPIKAHMUS, BKIFOUAKOLIYIO MICEBAOHAYYHbIC 3HAHHS U3
Pa3IMUHBIX UCTOYHHUKOB (Cpe/cTBa MaccoBOil MHPOPMALIMK, HAYYHO-TIOMYJISIPHbIE MaTepHabl), STUHECKUE ACMEKThl COBPEMEHHbBIX HMCCIIEIOBAHUI B
Ouonoruu, MeauLHE, OMOTEXHOJIOTHUH;



YMEHHE CO3/1aBaTh COOCTBEHHbBIE NMUCbMEHHbIE U YCTHbIE cooOLIeHus, 00001as Oronoruueckyo HHGOPMALMIO M3 HECKOJIbKUX MCTOYHUKOB,
rPaMOTHO HCIIOIBb30BATh MOHATHIHBIN anmnapat OUOJOrHH.

[TpenmeTHbIe pe3ysibTaThl OCBOSHUs yueOHoro npenmera «buonorusy 6 11 Kiacce nOIKHBI OTPaKaTh:

chOpMHUPOBAHHOCTH 3HAHUH O MECTe W POJIN OMOJOTHH B CHCTEME HAyYHOrO 3HaHWs €CTECTBEHHBIX HAayK, B (hOPMUpPOBAHMU COBPEMEHHOII
€CTeCTBEHHO-HAYYHOH KAPTHHBI MUPA U HAYYHOTO MHUPOBO33PEHHS, O BKJIAAE POCCHHICKHUX M 3apyOeKHBIX Y4E€HbIX-OHOJIOroB B pa3BUTHE OHOIOTHH,
(YHKLMOHAJIBHOI IPAMOTHOCTH YeJIOBEKa /UIsl PELIeHHs KM3HEHHbIX 3a/1a4;

YMEHHE PACKPbIBATh COEPIKaHIe OHOIOrMYeCKUX TEPMUHOB U MOHSITHIA: BUJL, TIONYJISALUSA, FreHO(POH T, SBONFOLMS, ABWKYLIHE CHiibl ((pakTOpbI)
HBOJTIOLINH, PUCTIOCOOIEHHOCT OPTaHU3MOB, BUA000Opa3oBaHue, IKOIOrndeckre (HakTopel, YKOCHCTEMA, MPOAYLIEHTBI, KOHCY MEHTBI, PEIYLEHTDI, LIeMH
MUTAaHUA, IKOJIOrHYecKas nupamMua, OuoreoreHos, buochepa;

yMeHHe u3Jjiarath Onosoruyeckue reopuu (3BonroonHas Teopust U. JlapBuHa, CHHTETUYECKas TEOPHS 3BOJIFOLIMHI), 3aKOHbI M 3aKOHOMEPHOCTH
(3apoxsineBoro cxoxacrsa K. M. bapa, yepenoBaHusi IiiaBHbIX HanpasieHuid u myteit somouuu A. H. Cesepuosa, yueHuss o Ouochepe B.
U. BepHaackoro), onpeaesTh rPaHULbl X TPHMEHUMOCTH K JKUBBIM CHCTEMAM;

yMEHHE BJIaeTh METOAAMH Hay4HOTO MO3HAHUSA B OHOJIOrHH: HAOMIOIEHHE U OMMCAHHUE JKUBBIX CHCTEM, MPOLIECCOB U SIBJICHUI, OPraHU3aLus 1
npoBefeHne OHOJIOrHYeCKOro SKCIEPUMEHTA, BbIJBHIKEHHE T'MITOTE3bl, BbISBICHHE 3aBUCHMOCTH MEKAY HMCCIeAyeMbIMU BEIMYMHAMM, OObSICHEHHE
MOJIyYE€HHBIX PE3YJIbTaTOB, UCMOJIb30BAHHBIX HAYYHbIX MOHSATHH, TEOPHIA 1 3aKOHOB, YMEHHE JIeJlaTh BbIBOJIbI HA OCHOBAHUM IMOJYYE€HHBIX PE3YyJIbTaTOB,

YMEHHE BBIIENATh CYIIECTBEHHbIE MNPU3HAKU CTPOEHHs OHONOrMYecKHX OOBEKTOB: BHUAOB, MOMYJSALUI, MPOAYLEHTOB, KOHCYMEHTOB,
penyLeHTOB, OMOreOLEeHO30B U IKOCHCTEM, OCOOEHHOCTH MPOLIECCOB. HACNEACTBEHHON HM3MEHUHMBOCTH, €CTECTBEHHOro 0TOOpa, BHUAO0Opa3OBaHUS,
MPUCTIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHUSI 3KOJIOrMYecKuX (aKkTOPOB Ha OpraHU3Mbl, MEepPeHOCa BELIeCTB W TOTOKa SHEPruM B 3KOCHCTEMAX,
AHTPOIOreHHbIX U3MEHEHMII B SKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOPOTA BEIIECTB U OMOreoX MMHUYECKUX LIMKJIOB B Orocdepe;

YMEHHE TIPUMEHSITh MOJyYeHHbIe 3HAHUS A1 OOBSICHEHUs] OMONIOTHYECKUX MPOLECCOB M SIBJICHUI, I MPHHITHSA MPAKTHYECKUX PEIICHUil B
MOBCEIHEBHON JKM3HU C LENnbi0 obecredeHust Oe30macHOCTH CBOErO 3I0POBbs M 30POBbSl OKPYIKAIOIIMX JTIOAEH, COOMOAEHUsT HOPM TPaAaMOTHOIO
MOBE/IEHHUS B OKPYIKaroLlel NPUPOIHOIL cpene, MOHMMaHie HEOOXOMUMOCTH HCITOJIb30BAHMS JOCTHIKEHUIT COBPEMEHHOI OHOJIOrnu 11l paLlMOHAJIBHOTO
MPUPO/IOTIONB30BAHMS,

YMEHHUE PEeIIaTh 3JIeMEHTapHbIe OMONIOrUYeCKHe 3a1a4H, COCTABIATh CXEMbI MEPEHOCA BEIECTB M YHEPTHH B HIKOCUCTEMaX (LenH MUTAHUS),

yMEHHE BBINOJIHATH JabopaTopHbie U nMpakTuueckue pabotbi, cobmoaaTe npasuia npu padore ¢ yueOHbIM 1 JlaGopaTOpHBIM 000PYI0BaHHEM,;

YMEHHE KPUTHYECKH OLEHUBATh U MHTEPNPETHPOBATh MH(POPMALIMIO OHOJIOrHYEeCKOro CoAepIKaHMs, BKIKOYAIOIIYIO MCEBJOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX HCTOYHHUKOB (CPEACTBAa MACCOBOH HH(OPMALIHH, HAYYHO-TIOMYJIIPHBIE MATEPHAJIbI), PACCMATPHBATH III00ATbHBIE HIKOJIOTHYECKHE MPOOIEMBI
COBPEMEHHOCTH, (HOPMHPOBATE MO OTHOLIEHHUIO K HUM COOCTBEHHYIO MO3ULHIO,

yMEHHUe CO3/1aBaTh COOCTBEHHbIC MUCbMEHHbIE U YCTHbIE cooDLIeHus, 00001as Ouonornyeckyro MHGOPMALHI0 U3 HECKOJIbKHUX MCTOYHUKOB,
rPaMOTHO MCIIOJIb30BaTh NOHATUIHBIN anmapaTt OUOJOrHH.
TEMATHYECKOE INIAHUPOBAHUE



10 KJTACC

Ne HauMeHoBaHHe pa3/ieioB U TeM KosinyecTBO yacoB dNneKTpoHHbIe (LU poBLIE)
n/n NpOrpaMMBbl Beero| KoHTposbHbIe MpakTHYeckHe obpa3oBaTe/IbHbIE peCypChl
paboThbl paboThbl
1 buoJsiorus kak Hayka 2 0.5 bubaunoreka [IOK
https://m.edsoo.ru/7f41c292
2 7KvBble cuCTeMBbl M UX OpraHU3aL U 1 bubanoreka LIOK
https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKHUH COCTaB U CTPOEHHEe KJIeTKH 8 1 butaunoreka LJOK
https://m.edsoo.ru/7f41c292
4 Kv3HeeATeIBHOCTD KJIeTKHU 6 bubanoreka LIOK
https://m.edsoo.ru/7f41¢292
5 PasMHOKeHHe U MHAWBHAYATIbHOE 5 1 bubauorteka LIOK
pa3BUTHE OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacneacTBeHHOCTb U UBMEHYUBOCTDb 8 ) 5] bubnaunorteka LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cesnekuus opraHu3aMoB. OCHOBBI 3 butauoreka LLIOK
OUOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
8 PesepBHOe BpeMs 1 bubauoteka LJIOK
https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34 0 4
11 KJIACC
Ne HauMeHoBaHHKe pa3/ie/ioB U TeM KosnyecTBO YacoB dneKkTpoHHbIe (LMdpoBbIe) o6paszoBaTe/bHbIE
n/m TPOrpadMbl Bcero|  KoHTposbHbIe [pakTHYecKue PeEypesl
paboThl paboThl
1 IBOJIIOIIMOHHAA OHOJIOT U 1 bu6anoreka HOK https://m.edsoo.ru/7f41cc74
2 BosHMKHOBeHHE U pa3BUTHE XKU3HHU 0.5 bubauoteka LOK https://m.edsoo.ru/7f41cc74

Ha 3eMJe




Ne HanMeHoOBaHuWe pa3/ie/ioB U TeM KonnyecTBo yacoB dneKkTpoHHble (LUPpOBbIe) 06pa3oBaTe/bHbIE
n/n IporpaMMEL Bcero| KoHTpoJbHEIE [pakTHYecKHe pecypen
paboThl paboThbl
3 OpraHusMEbl U OKpy»Kamllias cpeja 5 1 bubsuorteka LOK https://m.edsoo.ru/7f41cc74
4 Coo6l1ecTBa M 3K0JIOTUYECKHE 9 bubaunoTteka lJOK https://m.edsoo.ru/7f41cc74
CUCTEMBI
5 PesepBHOe BpeMms 2 bubsnoteka LHOK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 2.5
[IPOTPAMME
NMNOYPOYHOE IINIAHUPOBAHUE
10 KJIACC
No Tema ypoka KonnyecTBO 4acoB [Jata JNneKTpOHHbBIE LU PPOBLIE
n/n Bcero| KonTposbHsie | MpakTuyeckue | H3YIeHAS obpasoBaTeJsibHbIe pecypchl
paboThl paboThl
1 |BuoJsiorusi B cucTeMe HayK i § bubsnoreka LLIOK
1-7.09 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 |MeToabl MO3HaHUA )KUBOU PUPOAEL. 1 0.5 bubauorteka LIOK
[IpakTHyeckas pabora Ne 1 «Mcnosib3oBaHue 8-14.09 https://m.edsoo.ru/863e6122
pas/JMYHbIX METO/IOB IPU U3YYEeHUH '
6U0JI0rHYeCKUX 00'bEKTOBY
3 |buosiornyeckue CUCTEMBI, IPOLECCHl U UX 1 15-21.09 bubauorteka L|OK
U3yyeHue ' https://m.edsoo.ru/863e6564
4 | XuMHYecKH# cocTaB KJeTKH. Boja 1 1 59-28.09 bubavoreka LIOK
MHWHepaJbHble COJH ' https://m.edsoo.ru/863e674e
5 |Besnku. CocTaB U cTpoeHUe 6eNKOB 1 29.09-5.10 bubanoteka LOK
T https://m.edsoo.ru/863e6b72
6 |DPepMeHTH — GHOJIOrHYECKUE KaTaJlU3aTOPbI. 1 0.5 6-12.10 bubauoreka LIOK
JlabopaTopHas pa6oTta N2 1 «M3yyenue ' https://m.edsoo.ru/863e6b72




Ne Tema ypoka KosinyecTBO 4acoB [Jata JneKTpoHHbIe UUPPOBLIE
n/n Beero| Kontponbhsie | MpakTtuyeckue | A3YIeHNS ob6pa3oBaTesIbHbIe peCypChl
paboThl paboThl
KaTaJUTH4YeCKON akTUBHOCTHU GepMeHTOB (Ha
nprUMepe aMuJ/iasbl UK KaTalasbl)»
7 |YraeBopbl. Jlunuabl 1 13-19.10 bubanoreka LIOK
' https://m.edsoo.ru/863e6870
8 |HyksenHoBbie kucaoTsl. AT® 1 20-26.10 bubauorteka LJOK
' https://m.edsoo.ru/863e6d5c¢
9 |Ucropus v MeTOAbl U3yYeHUS KIETKH. 1 5 10-9.11 bubanoreka LIOK
KneToyHasi Teopus T https://m.edsoo.ru/863e6e88
10 [KieTka Kak 1leJ0cTHas )K1Basl CUCTeMa 10-16.11
11 |CTpoeHHe 3yKapUOTUYECKOHN KJIETKH. 0.5 bubauoTteka LIOK
Jla6opaTopHas pa6oTta N2 2 «M3yyeHue cTpoeHUSs https://m.edsoo.ru/863e6ff0
KJIETOK pacTeHUH, JKUBOTHBIX, TPUOOB U 17-23.11 |https://m.edsoo.ru/863e716c
H6aKTepHil 1o, MUKPOCKOIIOM Ha FOTOBBIX
MHUKpoIpenapaTax ¥ X OlHUcaHue»
12 |O6GMeH BelleCTB WU MeTab0oM3M 1 24-30.11 bubauoteka [JOK
' https://m.edsoo.ru/863e766¢
13 |[®oTocHHTE3. XeMOCHHTE3 1 17.12 bubaunoteka [JOK
' https://m.edsoo.ru/863e7c98
14 |3HepreTHyeckui o6MeH 1 8-14.12 bubauorteka LIOK
' https://m.edsoo.ru/863e7aae
15 |2XKu3HeHHbIH UMK KJeTKH. /leleHHe KJIeTKH. 1 0.5 bubanorteka LIOK
MuTo3s. JlabopaTopHasi pa6oTta Ne 3 15-21.12 https://m.edsoo.ru/863e7dc4
«HabntoneHre MUTO3a B KJ1eTKaX KOHYMKA '
KopellKa JlyKa Ha 'OTOBbIX MUKpoOIIpernapaTax»
16 |BuocuHTe3 Gesika. Peakiyst MaTpuyHOro cuHTesa| 1 59-30.12 bubavoreka LIOK

https://m.edsoo.ru/863e796e




Ne Tema ypoka KosinyecTBO YacoB [Jata JneKTpoHHbIe UUPPOBLIE
n/n Beero| Kontponbhsie | MpakTtuyeckue | A3YIeHNS ob6pa3oBaTesIbHbIe peCypChl
paboThl paboThl
17 |TpaHcasuusa — 6UOCHHTe3 Genka 7 | 12.01-18.01 bubaunoreka LIOK
) | https://m.edsoo.ru/863e796e
18 [HeksieTo4yHble GOPMBI ’KU3HU — BUPYCHI 1 19.01-25.01 bubsnoreka LLOK
' "~ | https: //m.edsoo.ru/863e7540
19 |®opMbl pa3MHOXKEHHU S OPTaHU3MOB 1 bubauorteka LJOK
26-1.02. https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 |Me¥ios 1 5 02-8.02 bubauoTeka LIOK
https://m.edsoo.ru/863e7f4a
21 |O6pasoBaHue U pa3BUTHE MOJIOBbIX KJIETOK. 1 0.5 bubauoTteka LIOK
OnsiogoTBOpeHue. JlabopaTopHasi pa6ora Ne 4 9-15.02 https://m.edsoo.ru/863e81b6
«H3y4yeHHe cTpOEHHS MOJOBBIX KJE€TOK Ha '
rOTOBBIX MUKpOINpenapaTax»
22 |WUupuBUyanbHOE pa3BUTHE OPraHU3MOB 1 16-22.02 bubnuoTteka LIJOK
' https://m.edsoo.ru/863e8436
23 |[leHeTHka — HayKa 0 Hac/JeCTBEHHOCTH H i & 53-1.03 bubsnoreka LLOK
W3MeHYUBOCTH ) https://m.edsoo.ru/863e86f2
24 |3aKkOHOMEpHOCTH HacJeJOBaHUS IPU3HAKOB. 1 5 03-8.03 Bubauorteka LIOK
MoHoru6pujHoe CKpelBaHHe S https://m.edsoo.ru/863e8878
25 |/lurubpujiHoe cKpellMBaHHe. 3aKOH 1 bubanoreka LLOK
9-15.03 .
He3aBUCHUMOI0 HacJeoBaHM sl TPU3HAKOB https://m.edsoo.ru/863e89a4
26 |CuensieHHOe HacJe0BaHUe MPU3HAKOB. 1 0.5 bubnavoreka LIOK
JlabopaTopHas pa6oTta Ne 5 «U3yyeHue https://m.edsoo.ru/863e8c60
pe3yJIbTaTOB MOHOTUOPUAHOTO U AMTUOPHUHOTO 16-22.03

CKpellMBaHus y Apo30¢HIIbl Ha FOTOBBIX
MUKpOTIpernapaTax»




Ne Tema ypoka KosinyecTBO 4acoB [Jata JneKTpoHHbIe UUPPOBLIE
n/n Beero| Kontponbhsie | MpakTtuyeckue | A3YIeHNS ob6pa3oBaTesIbHbIe peCypChl
paboThl paboThl
27 |l'eneruka nosa. HaciegoBaHue NPU3HAKOB, 1 93-29.03 bubtauoTteka LIOK
CLIeMJIEHHBIX C [TI0JI0M ’ https://m.edsoo.ru/863e8c60
28 |HU3MeH4uBOCTb. HeHacseacTBeHHas 1 0.5 bubanorteka L|OK
M3MeH4YUBOCTb. /labopaTopHas pa6ora N2 6. https://m.edsoo.ru/863e8efe
U3syyeHne Mo PHUKALIMOHHON U3MEHUYHUBOCTH, 6-12.04
MOCTpOeHHe BapHaLlHOHHOTO psjia U
BapHalMOHHON KPpUBOHN»
29 |HacnepcrBeHHast Ui3MeHYUBOCTb. J/laGopaTopHas 1 0.5 bubauoreka LIOK
pa6ota Ne 7. «AHanu3 MyTayuii y Apo3o¢uibl Ha 13-19.04 |(https://m.edsoo.ru/863e8efe
rOTOBBIX MHKpOIIperiapaTax»
30 |[leHeTHKa YesOBeKa 1 20-26.04 bubauoreka LIOK
' https://m.edsoo.ru/863e8d78
31 |PesepBHbii ypok. O60061ieHKe O TeMe 1
«HacnecTBeHHOCTb ¥ U3MEHUYUBOCTb 27-3.05
OpraHU3MOB»
32 |CesiekuMs KaK HayKa M rnpouecc 3§ 4.05-10.05 bubsnoreka LLOK
' " |https://m.edsoo.ru/863e9214
33 |[MeToab! U OCTUMHKEHUS CeJIeKLIUU paCTEHUHN U 1 11-17.05 BubauoTteka [JOK
YKHUBOTHBIX ' https://m.edsoo.ru/863e¢9214
34 |BuoTexHOJIOrUS KaK OTpac/b TPOU3BOACTBA 1 18-24.05 bubsnoreka LLOK
' https://m.edsoo.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34 0 +

11 KJIACC




Ne Tema ypoka KosinyecTBO 4acoB [Jata dN1eKTpOoHHbIe UUPPOBLIE
n/n Beero| Konrtponbbie | Mpaktnyeckue | H3Y4eHHA obpasoBaTe/ibHble pecypchl
paboThl paboThl
1 [3Bosronus U MeToAbl €€ U3yYeHUs 1 1-7.09 bub6nauoTteka HOK
' https://m.edsoo.ru/863ea20e
2 |Wcropus pa3BUTHS NpejcTaBJeHUH 06 3BOJIIOLHUH I 8-14.09 bubsnoreka LLOK
' https://m.edsoo.ru/863e9570
3 |MukposBosaroLus 1 15-21.09 bubaunoTteka LLOK
' https://m.edsoo.ru/863e9cle
4 |llonynsauusa Kak 3/eMeHTapHas eUHULA BUJA U 1 0.5 bubauoTteka [JOK
apouitoMu. JlabopaTopHas pa6ora N2 1 «CpaBHeHHe 22-28.09 |https://m.edsoo.ru/863e99c6
BUJI0B 110 MOP$0J0rHyeCKOMY KpUTEPHUIO»
5 [[Bmxyiiue cusbl (3ieMeHTapHble GaKTOPHI) 1 29.09-5.10 bubaunoTteka LLOK
3BOJIIOLUH ' ' https://m.edsoo.ru/863e9da4
6 |[EcrecTBeHHBIH 0TOOp U ero popmel ik 6-12.10 bubsnoreka LLOK
' https://m.edsoo.ru/863e9ed0
7 |Pe3ynbTaThbl 3BOMOLHU: TPUCTOCOBIEHHOCTD 1 0.5 BbubauoTteka LJOK
OopraHusMoB ¥ BUA006pa3oBaHue. /labopaTopHas 13-19.10 https://m.edsoo.ru/863e9fde
paboTta N2 2 «OnucaHue Npucnoco61eHHOCTH '
OpraHu3Ma M eé OTHOCUTEJIbHOI' O XapaKTepa»
8 |HanpaBsieHUs M IyTHU MaKpO3BOJIOLUH 1 20-26.10 bubaunorteka LLOK
' https://m.edsoo.ru/863e9cle
9 |HeoGpaTUMOCThb 3BOJIIOIUHA 5.10-9.11
10 |HUcropus :KU3HU HA 3eMJie U MeTO/ibl €€ U3yYeHU s 10-16.11
11 (lunoTe3sbl NPOUCXOXKAEHHS KU3HU Ha 3eMJie 17-23.11 bubsaunoTteka [JOK
' https://m.edsoo.ru/863ea5a6
12 |PasBuTHe )KU3HU Ha 3eMJie [10 3paM U IlepruojamM 1 24-30.11 bubnuoreka LOK

https://m.edsoo.ru/863eabbe




Ne Tema ypoka KosinyecTBO 4acoB [Jata dN1eKTpOoHHbIe UUPPOBLIE
n/n Beero| Konrtponbbie | Mpaktnyeckue | H3Y4eHHA obpasoBaTe/ibHble pecypchl
paboThl paboThl
13 [(OcHOBHBIe 3Tanbl 3BOMLUUA PaCTUTENBHOTO U 1 0.5 bubnauoreka LIOK
»KUBOTHOr0 Mupa. [IpakTuyeckas pa6ora No 1 1749 https://m.edsoo.ru/863ea8bc
«M3yyeHH e HCKOMaeMbIX OCTaTKOB PacTeHUH U '
»KUBOTHBIX B KOJIJIEKL[ASIX»
14 (CoBpeMeHHas cUCTeMa OpraHUYecKoro Mupa 1 bubaunoTteka LLOK
8-14.12 .
https://m.edsoo.ru/863ea48e
15 |3Bosonus yesoBeka (aHTponorexes) 1 bubsnoreka LLOK
15-21.12
https://m.edsoo.ru/863eac2c
16 |/lBvxylue cuibl (PakTopbl) aHTpoOMNOreHe3a L 99-30.12 Bubauoreka LIOK
' https://m.edsoo.ru/863ead44
17 |OcHOBHBIe CTa/|MH 3BOJIIOLUHY YeslOBeKa 12.01-18.01
18 [YesroBeyeckue pachkl U IpUPOJHBIe a/lallTalluK bubanoreka LLOK
19.01-25.01 ; E
Yyesl0BeKa https://m.edsoo.ru/863eaea?
19 |PesepBHbliii ypok. 060011eHUe 11O TeMe 1 26-1.02
«BO3HUKHOBEHHE U pa3BUTHE JKU3HU Ha 3eMJie» o
20 |3KoJiorvg Kak Hayka 2.02-8.02
21 [Cpenbl o6HMTaHUS U dKOJIOTMYecKHe GpaKkTopbl bubsnoreka LLOK
9-15.02 :
https://m.edsoo.ru/863eafec
22 [Abuotuyeckue dpakTopsl JlabopaTopHasa pabota Ne 1 0.5 bubnuoreka LLOK
3. «Mopdonornyeckue oco6eHHOCTU pacTeHUN U3 https://m.edsoo.ru/863eb10e
pa3HbIX MecT 06U TaHus». JlabopaTopHas padoTa Ne 16-22.02
4. «BnvsiHWe cBeTa Ha poCT U pa3BUTHE YepEeHKOB
KOJieyca»
23 |buotunyeckue GpaKTOpHI 1 53-1.03 bubnuoreka LOK

https://m.edsoo.ru/863eb348




Ne Tema ypoka KosinyecTBO 4acoB [Jata dN1eKTpOoHHbIe UUPPOBLIE
n/n Beero| Konrtponbbie | Mpaktnyeckue | H3Y4eHHA obpasoBaTe/ibHble pecypchl
paboThl paboThl
24 [3Jxosoruyeckue xapakKTepUCTUKHU MOMYAALUH. 1 0.5
[IpakTHyeckas pabota Ne 2 «[loacyéT N10THOCTH 2.03-8.03
MONMyJIALMA pasHbIX BUJLOB paCTeHUH»
25 [CoobuiecTBa opraHu3mMoB — GHUOLLEHO3 1 9-15.03 bubsnoreka LLOK
) https://m.edsoo.ru/863eb46a
26 [Jxonoruyeckue CUCTEMbI (3KOCUCTEMBI) i) 16-22.03 bubauoteka LIOK
' https://m.edsoo.ru/863eb46a
27 |OcHOBHBI€ MMOKa3aTeJ Iy 3KOCUCTeMBI. JKoJoruyeckue| 1 23-29.03 bubanoreka LIOK
nupamuzpl. CBolicTBa skocucTeM. CyKieccus ' https://m.edsoo.ru/863eb5fa
28 [llpupoaHble 3KOCHCTEMBI 6-12.04
29 |AHTpONOreHHble 3KOCUCTEMBI 13-19.04
30 [Buocdepa — rnobanbHas skocucTeMa 3eMau 90:26.04 bubanorteka LLOK
' https://m.edsoo.ru/863ebb5e
31 [3aKOHOMEpHOCTH cyllecTBOBaHUS 6UOChepbl 1 57.3.05 bubsnoreka LLOK
' https: //m.edsoo.ru/863ebd16
32 |YesnoBeyecTBO B 6uocdhepe 3emMau 4.05-10.05
33 |CocylwecTBOBaHUe NPUPO/bI U Ye0OBeYeCcTBa 11-17.05 bubauoTteka LIOK
' https://m.edsoo.ru/863ebale
34 [PesepBHbIH ypok. O60611eHHe TeMbl «CoobliecTBa U 1 18-24.05
3KO0JIOTUYECKHEe CUCTEMbI» :
OBIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2:5

[MPOBEPSIEMBIE TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUSA OCHOBHOU OBPA30BATEJILHOW MPOTPAMMBI

10 KJIACC




Kox
NPOBEPsSIEMOro
pe3yJbTara

IIpoBepsiembie NpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOH
o0pa3oBaTeJibHOM NPOrpaMmbl cpeHero ooero odopasoBanus

ChopMHPOBAHHOCTh 3HAHMM O MECTE M PONM OHOIOTMKM B CHCTEME HAYYHOrO 3HAHMA
CCTECTBCHHBIX HayK, B (JOPMHPOBAHMH COBPCMCHHOM CCTCCTBCHHO-HAYYHOM KapTHHBI MHUpA
Y HAYYHOTO MHPOBO33PCHHMS, O BKIAAC POCCHHCKHX M 3apyOCKHBIX YYEHBIX-OHOTOTOB B
pasBuTHe OHOIOrHUH; (DYHKIIMOHATIBHOM IPaMOTHOCTH YCIIOBCKA IS PCIICHHMS KM3HCHHBIX 33124

VYMeHHe packpeiBaTh COACP/KAHME OHOTOTHYCCKHMX TEPMHHOB M TOHIATHH. KM3HbB, KICTKA,
opranusM; MertaboamsM  (0OMCH BCINECTB M NPCBPAILCHHUC JHCPIMM), TOMCEOCTa3
(camoperymsaums), VPOBHEBas  OPraHM3aLMsAd  JKMBBIX  CHUCTEM, CaMOBOCIPOM3BEICHHE
(penpoayKuus). HaC/ICACTBCHHOCTh, H3MCHYUBOCTD, POCT M PA3BUTHUE

Vmenne mznarate OMOTOTHYCCKHUE TCOPHH (KIETOYHAs, XPOMOCOMHAs, MYTALMOHHAA), 3aKOHBI
(. Menaens, T. Moprana, H.1. BaBuiosa) u yueHus (0 LIEHTPaX MHOrooOpasust ¥ Ipo-
HUCXOKICHUS KyIbTypHbIX pacteHuii H. M. Basunosa), onpeaenste rpaHULII UX MPUMCHUMOCTH
K JKMBBIM CHCTCMaM

YMeHHE BIaAeTh METOJaMH HAYyYHOTO [MO3HAHUSI B OHOJIOrUM (HaO/II0 JCHUE U OTIMCAHUC JKUBBIX
CHCTEM, TIPOLIECCOB M SIBJICHHH, OPraHM3aumMsd M NMPOBEICHHUE OMOIOrHYECKOTO 3KCTICPUMEHTA,
BBIIBIKCHUC TUIIOTE3bI, BBISIBJICHUC 3aBUCHUMOCTH MGy UCCICAYCMBIMU BEITHYUHAMHU, 00BC-
HCHHE TIOMYYCHHBIX PE3YJIbTATOB, MCIOIb30BAHHBIX HAYYHBIX IMOHATHH, TCOPWH M 3aKOHOB,
VMCHMC JCIaTh BIBOIbI HA OCHOBAHUY IOJTVUCHHBIX PE3Y/ILTATOB)

n

YMGHKC BBIACITATE CVIMCCTBCHHBIC TPHU3HAKH BHp_\,'COB, KICTOK r[pOKapHOT Hu :-)yxapuor,
OJHOKJICTOYHBIX ¥ MHOTOK/ICTOYHBIX OPTaHHU3MOB; OCOOCHHOCTH IPOLICCCOB OOMCHA BCILECTB U
NPCBPALICHUS HEPIMM B KICTKE, (DOTOCHMHTE3a, IIaCTHYECKOrO M JHEPreTHYSCKOro OOMEHa,
XEMOCHHTE3a, MUTO3a, MCHO3a, OIUIOIOTBOPCHHUS, PA3MHOKCHHUS, UHIUBUIYATLHOTO Pa3BUTHS
opraHuzMa (OHTOI'CHE3)

VYMEHHE TIPUMEHSATH TOAVYEHHBIE 3HAHMSA T OOBACHEHHMsS OHOMOIMYECKMX TMPOLIECCOB M
SIBIICHUM, TSI IPUHSATHS MPAKTHYCCKHUX PEILCHUMN B MOBCCIHCBHOM JKU3HM B LIC/ISAX 00CCITCUCHUS
0€30MacHOCTH CBOETO 3A0POBbs M 3J0POBbs OKPY/KAIOLIMX JTHOJCH, COOMIOICHHMI HOPM TPaMOT-
HOTO TOBCJACHHS B OKPY/KAIOIICH INPHUPOJHOW Cpeie; MMOHMMAHHE HEOOXOIUMOCTH




Kox
NPOBEPSIEMOro
pe3yJbTara

IIpoBepsiemMbie NpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOMH
o0pa3oBaTe/ibHOI NPorpamMmMsbl cpeHero oomero oopa3oBaHus

UCIIOTB30BAHKUSA JOCTHKCHHI COBPEMEHHOM OHONOrMM M OHOTEXHOIOIMM TS PALIUOHATIBHOTO
TIPUPO AOTIOTH30BAHKS

VY MeHuUE permaTh HICMCHTaPHBIC ICHETUUCCKUE 3aJa4y Ha MOHO- U JTUTHOPUIHOC CKPCILMBAHNC,
CLCTUICHHOC HACICIOBAHME. COCTABIATH CXEMBI MOHOTMODHWAHOTO CKPCIMBAHWA  [UTS
TPCICKA3AHYSI HAC/ICI0BAHUS ITPUSHAKOB Y OPraHU3MOB

VY MeH#He BBITIONHATE Ta00paTOPHBIC M MpakTHYSCKHE paboThl, OO0 AaTh MpaBuIa mpu padoTe ¢
yucOHBIM U JTA00PATOPHBIM 000PY A0BAHHEM

9

VMeHHEe KPWUTHHMECKM OLECHMBATh M MHTEPIIPETHPOBaTh HH(OpMaLmMO  OHOIOrHYECKOro
COACPKAHMSA, BKIIOYAIOIYIO [ICCBIOHAYYHBIC 3HAHUA M3 pasnuuHbiX ucTounukoB (CMU,
HayYHO-TIONY/SPHBIC MaTEePHalbl), 3THYCCKHE AaCleKThl COBPEMEHHBIX WCCICAOBAHHHA B
OMOJIOrMH, MCAULIUHE, OMOTCXHOIOTHU

10

YMeHue co3aaBath COOCTBEHHBIE MMCBMEHHBIE M YCTHBIC COOOIIEHMsT, 0000111as1 GMOTOrHYECKYIO
HH(bOpMaL[PﬂO M3 HCCKOJIBKUX HUCTOYHHKOB, IPaMOTHO HCIIOJIb30BaTh TOHATHMHBIN arrapar
Oromoruu

11 KJIACC

Kon
NPOBEPSAEMOro
pesyJbTara

IIposepsiembie npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS! OCHOBHOH
o0pa3oBaTe/IbHOH NPOrpamMmel cpeHero obmero o0pazoBaHusi

ChopMHPOBAHHOCTh 3HAHMH O MECTe M POJAM OHONOTMM B CHCTEME HAYYHOTO 3HAHMA
CCTECTBCHHBIX HayK, B (JOpPMUPOBAHUM COBPEMCHHOM €CTCCTBEHHO-HAYYHOU KAPTHUHBI MUPA U
HAyYHOTO MHPOBO33PEHKS, O BKIAAE POCCHMCKUX M 3apy0e/KHBIX YUEHBIX-0HMOIOTOB B PA3BUTHE
Ouos10ruu; (DYHKLIMOHATIBHOM MPAMOTHOCTH YE/IOBCKA /IS PEIICHHS JKUSHCHHBIX 337124

YMeHue pacKkpeiBaTh COACPKAHME OHMONOTMYECKHMX TCPMHHOB W TIOHATHH: BHA, TOIYIISLIFA,
rcHO()OHI, 9BOMIOLMS, JBWAKYIUME CWIbl  ((hakTOpbl) IBOIOLMHU, IPHUCIIOCOOICHHOCTD




Kox
NPOBEPSIEMOro
pe3yJbTara

IIpoBepsiembie NpeAMeTHbIE Pe3yJIbTATHl 0CBOCHHS OCHOBHOMH
o0pa3oBaTe/ibHOM NMPOrpaMmbl CpeJHero oouero 00pasoBaHus

OpPraHU3MOB, BHI000Pa30BAHUC, IKOJIOTUYCCKUC (DAKTOPBI, 3KOCHUCTEMA, MPOIAYLICHTHI, KOHCY-
MCHTBI, PSAYLICHTBI, LIETIH TTMTAHKs, SKOJOTHUYCCKasd mUpaMuaa, duoreoueHos, duocdepa

VmeHue uznarath OUOIOrHYeCKUe Teopuu (3BomormonHas Teopus Y. Jlapsusa, CHHTETHUYCCKAs
TCOPMsI 3BOIMIOLIMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apoawbimeBoro cxoactsa K.M. bBapa,
YyepeaOBaHU [NIABHBIX Harpas/icHu u rmyteu ssomoumu A H. Cesepuosa, vucHus o 6uocepe
B.W. BepHaackoro). onpeaensith rpaHULbI MX MPUMEHUMOCTH K JKMBBIM CHCTEMAaM

VY MeHuUe BIaACTh METOaMU HAYYHOTO MOZHAHUS B OHOJIOTUM (HAOIIOICHUE U OTMCAHUC JKUBBIX
CHCTEM, TPOLICCCOB M SIBJICHHM, OPraHM3aLMs M MPOBCACHUEC OMOIOTHYESCKOTO SKCTICPHMEHTA,
BBIJBWKCHUC THUIOTE3bI; BBLISIBICHHC 3aBHCHMOCTH MEXKAY HCCIACIVCMBIMU BCITHYHHAMU,
00BACHCHHE TOMYYCHHBIX PE3YIBTATOB, UCITOIB30BAHHBIX HAYYHBIX MOHSATHIA, TCOPHUI M 3aKOHOB;
VMCHUC JCJ1aTh BIBOIbl HA OCHOBAHUM INOJTVYCHHBIX PE3Y/IbTATOB)

VMeHHe BBIICTIATH CYINCCTBCHHBIC MPHU3HAKKM CTPOCHHS OHOTOIMYECKHMX OOBEKTOB. BHIOB,
MOMYJSILMK, TPOAYLUEHTOB, KOHCYMEHTOB, PEAVLICHTOB, OHOTCOLECHO30B M  JKOCHCTEM;
OCOOCHHOCTH  MMPOLIECCOB  HACJICICTBCHHOM  W3MCHYMBOCTH, CCTCCTBCHHOrO  0TOOpa,
BHI000pA30BaHMsI, MPUCTIOCOOICHHOCTH OPraHM3MOB, ACWCTBHS SKOIOTHYECKHX (DAaKTOPOB Ha
OpraHU3MBL, NIEPCHOCA BEILCCTB U MOTOKA DHCPTUM B IKOCHCTEMAX, AHTPOIIOTCHHBIX H3MCHCHUM
B ODKOCHMCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTAa BEIIECTB M OMOrEOXHMMMMECKMX LIMKIOB B

ouocdepe

YMEHHE MPUMEHATH TOMYYCHHBIC 3HAHHMS AT OOBSCHCHHS OHOMOrHMYECKHMX TPOLICCCOB H
SIBJICHUM, JU1s1 TIPUHATHS NIPAKTHICCKUX PCLICHUM B ITOBCCIHCBHOM KU3HH B LICTIAX 00CCIICUCHHS
OC30MacHOCTH CBOErO 370POBbS W 3[0POBbS OKPY/KAIOINMX MOACH, COOMIOACHUA HOPM
rPaMOTHOTO TOBGACHHs B OKPY)KAIOICH NPHUPOJHOM CpEAC; NMOHMMAHHC HEOOXOIUMOCTH
UCITO/Ib30BAHMS JOCTHKCHUM COBPEMCHHOM Ouosoruu A PaLMOHAIBHOrO
TIPUPOIOTIONB30BAHMUA

VMeHue peiaTh 3JICMCHTAPHBIC OMOJIOTMUYCCKHUE 3a1a4K, COCTAB/IATh CXCMBI IICPCHOCA BEILCCTB
Y SHCPTHH B SKOCUCTEMAX (LT TTMTAHMs)

VY MeHHE BLINOTHATH J1TA00PATOPHBIC U MPAKTHYCCKUE padOThI, COOII0AaTh MpaBuiIa Mpu padoTe ¢
y4ueOHBIM M 1a00paTOPHBIM 000PYA0BAHHEM




Kox

IIpoBepsiembie NpeAMeTHbIE Pe3yJIbTATHl 0CBOCHHS OCHOBHOMH

NMpoBEePsSIEMOro %
o0pa3oBaTe/ibHO NPorpamMmMbl cpeaHero oduero oopasoBaHus
pesyabTara
VYMeHHE KPHUTHMECKH OLICHMBATh M MHTEPNPETHPOBaTh HH(POPMALMIO  OHOIOrHYECKOro
COACPIKAHMS, BKJIIOYAIOUIVIO TICCBIOHAYYHBIC 3HAHWA M3 pasiuyHbiX uctounukos (CMU,
? HAYYHO-TIOIYJISIPHBIC MaTCpPUA/Ibl), PacCMaTPUBATh ITIODATBHBIC JKOJOIMYCCKUEC IPOOICMBI
COBPEMEHHOCTH, (JOPMHUPOBATH MO OTHOLIEHHIO K HMM COOCTBEHHYIO TIO3ULIIO
VmeHue co3aaBarh COOCTBEHHBIC MUCHMCHHBIC U YCTHBIC COOOIICHUSL, 0000111ast GHOTOTHYCCKYIO
10 WH(OPMALMIO M3 HECKOJBKMX MCTOMHMKOB, TPAMOTHO MCIIONb30BaTh MOHATHHHBINA ammapar
Ouonoruu

IMPOBEPSEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC
Kon IIposepsiemblii 21€MEHT COAEPKRAHHSA
| Buonorus kak Hayka
Buonorus — Hayka o xuBoi npupoge. Pons 6mnonoruu B (hopMHUPOBAHMM COBPEMEHHOM HAyYHOM KapTHHBI
bl mupa. Cuctema OMOIOTHYECKUX HAVK
1 MeTtoap1 TIO3HAHMS JKHBOW TIPHPObI (HAOMOACHHE, SKCTICPHUMEHT, OTTMCAHWE, U3MCPEHHC, KIacCH(DUKALs,
2 MOJCTMPOBAHUC, CTATHCTHYCCKAsi 00padoTKa JaHHBIX)
2 JKuBbIC CHCTEMBI M MX OPTaHM3ALIMA
2.1 Kusbic cucTeMbl (OMOCHCTEMBI) KaK MPEAMET M3yucHwMs1 Orotoruu, CBoHcTBa OMOCUCTEM U MX pa3HOOOpasue
YpoBHM  oOpraHuzauuMu  OHOCHCTCM:  MOJICKY/IAPHO-TCHCTHYCCKHM,  K/ICTOYHBIM, OpPraHU3MCHHBIM,
22 TIOTTY/ISLIMOHHO-BUI0BOM, 9KOCUCTEMHBIN, OHOC(EPHBIN
3 XMMUYCCKHUM COCTAB U CTPOCHUC KJICTKH
XUMHYCCKHI COCTaB KICTKH. XHMHYCCKHME OSICMCHTBL MAaKpPO3ICMCHTBI, MHKDPO3IEeMEHTh. Boma w
3.1 MUHCPa/IbHbIC BeecTBa. OYHKLMM BOABI U MUHEPATIBHBIX BELICCTB B KICTKE. [1011epKaHue 0CMOTHYECKOTO
Hanaxca




Kon

3.2

IIpoBepsieMbiii 3J1eMEHT COAePKRAHUS

Benku. Cocras u cTpocHue Oe/IKOB. AMHUHOKHCIOTBI — MOHOMEpbI O¢ikoB. HesaMeHMMBIC M 3aMCHUMBIC
AMUHOKHMCIOTBL. AMHHOKHCIIOTHBIM COCTaB. YPOBHM CTPVKTYPbI O€IKOBOW MOIEKYIbl (TIEpBHYHAs,
BTOPMMHAs, TPETUYHAS M YCTBEPTHYHAs CTPYKTYpa). XHMMHYECKHE CBOMCTBA OenkoB. Buomormueckme
(yHKLMM BETKOB.

OepmenTtel — Ouonoruveckue kartammzatopbl. CTpoeHue (pepMeHTa: aKTMBHBIM LIEHTP, CyOCTpaTHas
cnemuarocTs. Kodepmenrst. Buravuns:, Ominaumst epMEHTOB OT HCOPraHUYSCKUX KaTaTM3aTOPOB

VYraoesoasr: MoHOCaxapuabl (rmOKO3a, pub03a M IE30KCHpHO03a), amMcaxapuabl (caxaposa, TaKTo3a) M
rioyicaxapuael (Kpaxmai, NIMKOIeH, Leono3a). buonoruueckue (yHKIUM yIiIeBOI0B.

Jlummasr:  Tpurnuuepuael,  crepouabl,  (ochonumuasl.  [mapodmnbHO-ruapodoOHbIe  CBOMCTBA.
Buonoruueckue (hyHkiwmu aumiao8. CpaBHEHUE VITICBOJOB, OCIKOB U JIMIUI0B KaK HCTOUHUKOB YHEPTHU

Hyxneunosbie kucnotsr: JIHK u PHK. Hykneotuapt — moHOMeps! HyknewHOBbIX kucaoT. CTpoeHue u
(pyukipm JIHK. Crpoenue u yuxumu PHK. AT®: crpoehue u (pyHKImuU

Iuronorus — Hayka o knetke. Knerounas teopust. MeToasl u3yueHus KIETOK

Knerka kak uenoctHas xkuBas cuctema, OOmue NMPU3HAKK KICTOK: 3aMKHYTas HapyKHas MeMOpaHa,
monexyasl JIHK kak reHeTuueckuit anmapar, cuctema cuHTe3a 6enka

3.7

Turiel KIETOK: yKapUOTHUYECKas U npokapuoTuycckas. OCOOCHHOCTH CTPOCHHUS MPOKAPUOTUYECKOM KIICTKH.
Krnetounas crenka Gaktepuit. CTpoeHME SyKapHOTHUYCCKO#M KIeTKH. OCHOBHBIC OTIMMHS PACTHUTCIBHOM,
JKUBOTHOU M TPUOHOM KIICTKU

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KIETOK — KICTOYHAs CTCHKA, MIMKOKATMKC, WX (yHkumm. [Tnazmarmieckas
MeMmOpaHa, e¢ ceoiictsa ¥ (pvHkumm. L{urormasma u e€ opraHouzasl. OxHOMEMOPAaHHBIC OPraHOWIBI KICTKH:
sHgormasmarrdeckas cetb (JI1C), anmapar [Nombmwku, nusocombl. [TomyaBTOHOMHBIE OPraHOMABI KIETKH:
MHMTOXOHAPHH, TIACTHABL [IpoMCXOMIaeHHE MMTOXOHAPMM W mmacTHa. Bumer mmactua. HememOpanmbic
OpraHoUb! KJICTKU: PUOOCOMBI, KICTOYHBIA LIGHTP, PECHUYKH, KIYTUKM. QYHKUMH OPraHOMIOB KICTKU.
BraroucHwust

3.9

Snpo — peryisropHsid uenrp kietku. CrpocHue siapa; siaepHas 0007I04YKa, KapHOILIa3Ma, XPOMAaTHH,
SAPBILIKO. XPOMOCOMBI

3.10

TpaHCropT BEMIECTB B KIICTKE

KusHe 1eTeIbHOCTD KICTKH

4.1

Obmen Bemects, wau  metabomusMm.  AccuMumsaimsa  (TUTACTHYECKMM OOMEH) M AMCCHMMIALIHS
(9HEPreTHHCCKUM O0MEH) — JBE CTOPOHBI €AMHOro mpouecca Merabonausma. Tumbl 0OMEHA BEHICCTB!




Kon

IIpoBepsieMbiii 3J1eMEHT COAePKRAHUS

aBTOTPO(HBIH H reTepoTpo(HBIH.
Ponb (hepMEHTOB B OOMEHE BEILICCTB U NMPCBPALICHHH YHCPIUM B KIICTKE

42

®otocuntes. CseroBas u TemHoBasd (hasel  (oTocuuresa. Peakumu  poTocuuTesa. I (PekTHBHOCTH
(orocunresa. 3naucHue (hporocuHTesa WA KU3HU HA 3emiie. BiusHue yeioBui cpeas! Ha (DOTOCHHTE3 U
CMOCOOBI TIOBBILICHHS €0 TIPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHH.

XemocuHTe3. XCMOCUHTEC3UPYIOMIHE OAKTCPUM. 3HAYCHUE XCMOCHHTE3a ISt JKU3HU Ha 3eMJIC

DHepreTrueckuii 00OMEeH B KieTke. PacuierniieHue BEIECTB, BHIACICHHE W aKKYMY.JIHWPOBAHWE SHEPIMU B
KJICTKE. DTarbl 3HepreTricckoro oomena. I'nmukonus. Bposkenue u ero suasl. KucaopoiHoe OKUCIEHUE, WK
KIE€TOYHOE AbixaHue. D()(PEeKTHBHOCTh SHEPrETHIECKOTO 0OMEHa

44

Peakumu matpuunoro cwunresa. [enermueckas wundopmaums u JIHK. Peammsaumsa rexerrucckou
vH(popMaLmK B KIeTKe. ['eHeTHYECKMIA KO M ero cBOWCTBa. TpaHckpumims — MatpuyHbiid cuuTe3 PHK.
Tpaucisiws — 6uocuntes denka. Koauposanue amunokucior. Posis pubocom B OuocunTese Ocrika

Hexnerounsie dopmsr sxmstn — Bupychl. Mctopma otkpeirusi Bupycos ([1.W. Usanosckuit). OcobennocTH
CTPOCHMSI M JKM3HCICATCILHOCTH BUPYCOB. bakteprodaru. BonesHu pacTeHui, KMBOTHBIX M UCIOBEKA,
BBI3BIBACMbIC BUpycaMu. Bupyc nmmyHo aeduimra uenoseka (BUY) — sosoyaurens CITW/a. [Tpodunakrrka
PacTpPOCTPAHCHHSI BUPYCHBIX 3a00ICBaHMH

Pazmuoxxenue u HHIWBHUAYAIbHOC PA3BUTUC OPraHU3MOB

i
f—

Knerounsii uukii, Wiy KusHCHHbIM Luk1 kiaetkd. MuTtepdasa u muro3. Tlpoueccel, mporekaromuc B
unTep(ase. Pemnukauws — peaxkiws matpuaHoro cuntesa JIHK. Crpoerue xpomocom. XpomocomHsii Habop
— KapHOTHIL. J{MIIOMAHBIA U rarmoMIHbBIA XPOMOCOMHBIE Habopbl. XpomaTuasl. Llumonoruueckme 0CHOBBI
Pa3SMHOKCHUS ¥ MHIUBU/Y AJTbHOTO Pa3BUTHSI OPraHU3MOB.

Henernme wnerkn — muro3. Craguu mmrosa. [lpouecesr, mpoMcxomimpe Ha PasHBIX CTaAWAX MHTO3a.
Buonoruueckuii CMBIC MUTO3

(DOPMBX PasMHOKCHWA OPraHru3MOB: Gecnonoe U 1I0JI0BOC. BH,‘IbI GGCHOHOFO PasMHOKCHHWA. JCICHUC HAABOC,
MOYKOBAHUC OJHO- U MHOTOKJICTOYHBIX, CIIOPOOOPa3OBAHKE, BEreTaTUBHOC pasMHOkeHHe. VckyccTBCHHOS
KIIOHHUPOBAHWEC OPraHU3MOB, €ro 3HaUYCHHUC A1 CCIICKLIMA

[NonoBoe pa3sMHOKEHHUE, €T0 OTIIHYUS OT OCCIIOIOrO.
Meiios. Cragum meriosa. [Tpoueces, mpoucxomsimue Ha ctaamsix Mero3a. [ToBeaeHne XpoMOCoOM B MeHo3e.
Kpoccurrosep. buooruueckuii CMbIC U 3HAYCHHUE MCHO3a




Kon

.'-JI
=

IIpoBepsieMbiii 3J1eMEHT COAePKRAHUS

lameroreHes — mpouece 00pasoBaHUS IMOJIOBBIX KICTOK V JKMBOTHBIX. [10IOBBIC JKEIE3BI: CCMCHHHMKH U
simyrrkd. OOpasoBaHKe M Pa3BUTHE MOIOBBIX KIECTOK — raMeT (CIIepMAaTO30MA, AWLEKICTKA) — CIIEPMATOTCHES
u ooreHe3. OCOOCHHOCTH CTPOCHMSI SIMLICKICTOK M criepmaTtosonaoB. Onnogoteopenue. [laprenorenes

n
n

WuausuayaneHoe  passutde  (OHTOreHes). OMOpuoHanTbHOE — pasBurue  (AMOpuoreHes).  Drarisl
SMOPHOHATBHOTO PAa3BUTHsi V TIO3BOHOYHBIX JKMBOTHBIX. JPOONECHHE, TacTPY/SLMSA, OpPraHOreHes.
[MocToMOpuoOHaIbHOE pa3BUTHE. THIIBI MOCTIMOPUOHATBHOTO PA3BUTHSA: NPSAMOC, HEMPSIMOC (JIMMHHOYHOC).
Brwmsinue cpeasi Ha pasBUTHE OPraHM3MOB; (DaKTOPBI, CTIOCOOHBIC BBHI3BIBATH BPOJKAGHHBIC YPOACTBA.
PocT u passutue pacteHuit. OHTOrCHES LIBETKOBOIO PACTCHHUSI: CTPOCHUE CEMCHH, CTAa MU Pa3BHTHS

HacneacTBEeHHOCTh ¥ HBMEHYMBOCTH OpraHru3MOB

6.1

[Ipeamer u 3axaun renetuky. McTopus passuTus reHeTukd. Briian pocCHMCKUX U 3apyOCIKHBIX YVUCHBIX B
pasBuTHE TreHETMKH. MeToasl reHeTHKHM (THOPHMIONOTHYECKHM, LMTOTEHETHYECKHMMA, MOIEKYISPHO-
reHetuueckuii). OCHOBHBIC MCHCTHHMCCKHMC MOHATHA. [ CHETHYECKAsh CMMBOJIMKA, MCIONIb3yeMasi B CXeMax
CKpPCLIMBAHMN

6.2

3aKOHOMECPHOCTH ~ HACJICAOBAHWS  TNPU3HAKOB, ycraHoBicHHbie [. Menmenem.  MoHorubpuasoe
CKPCIMMBAHUE. 3aKOH €AMHOO0Opaswus rHOPHUAOB TEPBOrO MOKOMCHM:A. [IpaBuimo IOMHMHMPOBaHHs. 3aKOH
paciueruicHus npu3HaKkoB. ['unoTesa yucToThl raMet. [10THOE ¥ HETOTHOE TOMUHHPOBAHUC.

JurubpraHoe ckpenmBaHue. 3aKOH HE3aBHCHMOTO HACICAOBAHKA TIPU3HAKOB. L{MTOreHeTHYECKHME OCHOBBI
JUrHOPUIHOTO  CKpCHMBaHMs. AHATU3UPYIOIICE CKpeluBaHWC. VICrionp30BaHME aHAIM3UPYIOIICTO
CKPCILMBAHUS JIsI ONPCACICHMUS TCHOTHIIA 0CO0H

6.3

CuernnenHoe HacnegoBanue nipusHakoB. Pabora T. Moprana mo CUEIIEHHOMY — HACIE€IOBAHHIO
reHoB. HapynicHue  CUCIUICHMST TICHOB B PE3VIBTATC  KPOCCHHrOBEpa. XPOMOCOMHAS  TCOPHS
HACIEACTBCHHOCTH. [ CHEeTHMECKHE KapThl.

Tenerrka nona. XpoMOCOMHOE ONPEICICHUE 1018, AYTOCOMBI U TMOJIOBBIC XPOMOCOMBL. ['OMOraMeTHBIC U
TCTCPOraMETHBIC OPraHU3MBbl. Hacnenosamde TMPU3HAKOB, CLUCIICHHBIX C ITOJIOM

6.4

UsmeH4YMBOCTE.  Buabl  M3MEHUMBOCTM: HCHAC/ICACTBCHHAs W HacieacTBeHHas. Pome  cpeasl B
HEHACJICACTBCHHON W3MEHYMBOCTH. XAaPAKTCPUCTHKA MOIMU(HUKALMOHHON M3MEHYMBOCTH. BapualHoHHBIH
psia v BapuaLmoHHas kpusas. Hopma peaxumu rpusHaka. KonuuecTBCHHBIC M KaUGCTBEHHBIC MPU3HAKY U UX
HopMma peakimu. CBoHcTBa MOAM(DHUKALHOHHON M3MEHUYHUBOCTH

HacnieacTBeHHasA, MK FCHOTUTTUYCCKAs, K3MCHYUBOCTh. KoMOUHAaTHBHAS M3MCHUMBOCTL. MEHO3 U MOJIOBOM
MPOLIECC — OCHOBA KOMOMHATMBHOM W3MEHYMBOCTH. MyTaupoHHas wu3MeHunBOCTh. Kmaccumkarms
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MYTaLMK: TeHHbIC XPOMOCOMHBIC, FTeHOMHBIC. YacToTa 1 mpuuuHel MyTaiwmit. MyTareHHsie (hakTopbl. 3aKoH
rOMOJIOTMYCCKUX PsAI0B B HaceacTBeHHOM u3MeHunBocTH H.U. Basunosa

6.6

I'enetnka uemosexa. Kapwotum venoBeka. OCHOBHBIE METOABI T€HETHKM YEIOBEKA: FT€HEATOrMYECKHMH,
OMU3HCLIOBBIM, LIMTOTCHCTHUCCKUM, OMOXMMMYCCKUM, MOJICKy/sipHO-reHeTuueckuil.  CoBpemeHHOE
OTPEACTICHHE TCHOTHITA: MOTHOTCHOMHOS CEKBEHHPOBAHME, FCHOTHUITHPOBAHME, B TOM YHCIC C MOMOILBIO
[MLIP-ananu3a. HacneacTtBeHHbie 3a00/1€BaHMS YEIOBEKA: IEHHBIC 00JC3HH, OOJIC3HM C HAC/ICACTBECHHOM
NPEAPACIION0KEHHOCTHIO, XPOMOCOMHBIE Oone3Hn. CoMaTHYECKHE M TeHepaTUBHBIE MyTauuH. [IpHHLMITEI
30pOBOro 00pasa JKU3HM, JUATHOCTHUKH, MPO(MIAKTHKH U JICUYCHUs TCHETHYCCKUX Ooneszned. Meauko-
TEHETUYECKOE KOHCYIbTHPOBAHME. 3HAYEHHME MEIWLIMHCKOM TEHETMKHA B TIPEJOTBPALICHHH W IICUCHHH
I'CHCTUYCCKUX 3a00/ICBAHKMI YC/TOBEKA

Cenexumst opranuzmoB. OCHOBbI OHOTEXHOTOTHH

7.1

Cenexups Kak HavKa | IMPOLICCC. 3aporKACHHUE CelleKumK 1 JomecTukauus. YueHue H. M. Basuiiosa o ueHTpax
MPOMCXOMKACHHUS M MHOT000Pa3Hsl KyJIbTYPHBIX paCTCHMH. LICHTPBI MPOMCXO0MK ACHHA AOMALIHMX JKUBOTHBIX.
Copt, nopoja, mramMm

T2

CoBpeMeHHBbIC METOABI CeneKuMH. MacCoBbI M MHAMBHMIAYAJIbHBIA OTOOPBI B CEICKUMHM PACTCHUH M
#uBOTHBIX. OueHKa SKkcTepbepa. BIM3KOPOACTBEHHOE CKpeIUBAHWC — MHOpUAMHT. Yucras JTUHWSL
CkpemmBanue YHMCTBIX JTHMHHH. [eteposuc, wnm rubOpuaHas cuma. HepoacTBenHoe cCkpemmBaHue —
aytOpuauar. OtganéuHas ruOpuamsaums W €€ yerexw. VMCKYCCTBCHHBIM MYTarcHe3 W TOMYMCHHE
TNOJIMITION0B. JIOCTIKCHMS CEICKLIMU PACTCHHM, )KUBOTHBIX M MUKPOOPTaHU3MOB

73

BuorexHonorms kak otpacis npousBoacTBa. ['eHHas urkeHepws. DTanbl co3aanus pekomouHanTHou JJHK
M TPaHCrCHHBIX opraHu3MoB. Krerounas wrkenepus. Kierounsie kyabTypbl. MHKPOKIOHATBHOES
pasMHOKEHHE pacTeHui. KIOHMPOBaHME BBICOKOTIDOAYKTHMBHBIX CEITbCKOXO3SHCTBEHHBIX OPraHMW3MOB.
Dkonoruucckue u atudeckue npodaemsr. 'MO — rereTuuecky MO AU ULIMPOBAHHBIC OPraHU3MBI

11 KJIACC
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DBOMOLIMOHHAA OHOIOTHA

1.1

JBOIOLIMOHHAA TCOPHA U €€ MECTO B OHONOTHH.

CBuzgeTenbCTBa  PBOMOLMU.  [aJICOHTOIOTMYCCKUE:  MOC/ICA0BATC/IBHOCTL — MOSIBJICHHST  BUIOB B
TMaJCOHTONIOTMYECKOM JIETOTIMCH, mepexoanbie opmbl. broreorpaduteckue: cxoacTro u pasnuuue dayH u
(riop MaTepuKOB M OCTPOBOB. IMOPHOIOrMYCCKME, CXOACTBA M PasIH4Msi SMOPHOHOB PasHBIX BHUJIOB
N03BOHOYHBIX, CpPaBHHUTEIBHO-aHATOMUYCCKHUE, TOMOJIOTUYHBIC, AHAJIOTHYHBIC, PYIUMCHTAPHLIC OPraHbL,
aTaBu3Mbl. MONEKYTAPHO-OMOXMMHUYECKHAE. CXOACTBO MEXAHM3MOB HACICACTBEHHOCTH M OCHOBHBIX
METabOJIMICCKHUX MYTCH Y BCEX OPraHM3MOB

1.2

OpomoumonHas Teopusi Y. [lapeuma. [lpeanochuikv BO3HMKHOBEHMS AapBHHM3MA. JIBHKYILME CHIIBI
HBOTIOLIMHK BHAOB 110 JlapBuHY (M30BITOMHOE pa3MHOKECHHE MPH OTPAHHMCHHOCTH PECYPCOB, HCONPEACTEHHA
W3MCHYMBOCTH, OOpb0a 33 CYHMICCTBOBAHKMC, CCTCCTBCHHBIM 0TOOP)

1.3

Cunretnueckas Teopust 3Bomoumu (CTD) u ocHoBHBIE €€ monokeHuss. Mukpossomoums. [lonymsiums kak
CAMHMLIA BHA M SBOTFOLIAM

1.4

Jswkynme cwisl ((hakTopsl) IBOMOLMUA BHAOB B MNPUPOJC. MYyTaUMOHHBIM MPOLECC M KOMOWHATHBHAN
HM3MEHYMBOCTB. [lomymsiumonnbie BomHbI M apeid) reHos. Mzomsiums n murpaums. EctectBennbiii ot6op —
HanpassHoILUK (paxTop 3BomoLmK. PopMbI €CTECTBEHHOTO 0TOOPA.

[TpucrnocobIeHHOCTh OPraHU3MOB KaK Pe3y/IbTaT IBOIOLMH. [IpuMepsl MpUCIIOCOOICHHUM Y OpraHU3MOB.
Apomop(o3b1 M HAMOATATITALIMH.

Bun u BumoobOpasosanue. Kpurepuu Buma. OcHoBHbic (hopmbl BHIoOOpasoBaHus: reorpaduueckoc,
HKOJIOTHYECKOC

Maxkpossomoumst. DopMel  3BOMOLWHK:  (PUICTHYECKAA, AMBCPrCHTHAs, KOHBCPICHTHAs, TMapaiCIbHAsL
HeoOparumocTs 9B0m0LMH

BO3HHUKHOBCHHUE Y PA3BUTHC JKU3HU Ha 3eMJIC

2.1

JloHayuHbIC MPEACTABICHMA O 3aPO)KACHUM JKU3HU. HayuHbie rUmoTess BO3HUKHOBCHHA KH3HH Ha 3eMIIe:
abHMOTCHE3 M MaHCrepMus. XHMMHYCCKash YBOMOLMA. OKCIICPUMCHTAIBHOC TMOITBEP/KICHHE XMMUYCCKOM
spomoumy. Hauaneueie sTansr 6uonoruyeckoit ssomoumu. ['mnoresa PHK-mupa. Ilepebie knetku u mx
3BomoLEsE. POPMUPOBAHHE OCHOBHBIX TPYII )KUBBIX OPTAHM3MOB
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PasButre xmsHM Ha 3emie mo opam u repuogam. Karapxed. Apxeickas M NPOTCPO3OMCKas 3pbL
[Tanmeosoiickass spa # €& mepHOABL. KEMOPHMHCKMH, OpPJOBUKCKMH, CHIYPHHCKHH, JICBOHCKHH,
KaMEHHOYTOIIBHBIH, TIepMCKUi. Me3030McKast 3pa 1 €€ Neproabl: TPUACOBBIHM, FOPCKHH, METOBOA.
Katino3zolickas spa U €6 ICPUOIBI IMAICOTCHOBBIM, HCOTCHOBBIM, AHTPOIIOICHOBLIM. XapaKTCPHUCTHKA
KIMMAaTa M Te0NOrMYeCKUX MpoLeccoB. OCHOBHBIC 3Tarbl YBOMIOLIMM PACTHTEIBHOTO M JKHBOTHOTO MMPA.
Apomopdo3s! v pacTeHHM U 5KMBOTHBIX. [10sIBIICHHCE, paCUBCT U BBIMUPAHUC IPYIIT JKUBBIX OPraHU3MOB

23

Cucrema OpPraHU¥MCCKOro Mupa Kak oOTpaxeHue 3BOMOLMK. (CHOBHBIC CHCTCMATHUCCKUC TIPYIIIIBI
OPraHU3MOB

2.4

OBomouys UYenoBeka. AHTPOIOIOrHs Kak Hayka. PasBUTHE MpeaCTaBICHMI O MPOMCXOKICHUU YCIOBCKA.
Me’TO,le] HU3YVUCHHA AaHTPOIIOrcHC3a. Cxoncnsa U pasiruusl YUC/IOBCKA M JKHBOTHBIX. CHCTeMaTH‘!eCKOC
TOJTO/KEHHUE YETOBEKA.

Jswkynme cwisl ((axropsl) antpornorcHesa. HacrneacTBeHHass M3MCHUMBOCTH M €CTECTBCHHBIM OTOOP.
OOmecTBeHHBIN 00pa3 JKU3HHU, H3TOTOBICHUE OPY KM TPYAa, MBILLUICHHE, PEYb

OcCHOBHBIE CTagMM W BETBM SBOMIOLMHM 4EIOBEKA: ascTpanommurekd, Yemosek ymensiii, Yemosex
npsiMoxo asnuid, Yenmosek Heanaepraabeku, Yemosek pasymusid. Haxoaku MCKOMAeMBIX OCTAHKOB, BPEMs
CYLIECTBOBAHMs, 001aCTh PACIPOCTPAHEHHsI, 00BEM FOIOBHOTO MO3ra, 00pas JKU3HHU, OPYAMs

Yenoseueckue packl. OcHOBHbIC OONbLIME pachl: €BPOMEOMAHAs (CBPAa3HMCKas), HErpO-aBCTPATIOMIHAA
(9KBaTOpHUATBHAS), MOHTOJIOMIHAS (@3MATCKO-aMEPHUKAHCKas1). YepThl MPUCIIOCOOICHHOCTH IPEICTaBUTE/ICH
YETOBEUYCCKHUX Pac K VCIOBMM CVINeCTBOBaHMs. EanHcTBO venoBeueckux pac. Kpurnka pacusma

OprasusMbl U OKPYKAOILIAs CPeaa

3.1

DKoorus Kak Hayka. 3a1a4u U pasac/isl SKoIoruu. MeToasl 9KOIOrHYCCKUX UCCIICI0BAHMI, DKOIOTHICCKOS
mupoBo33penre. Cpeapt  OOMTAaHWSI  OPraHM3MOB:  BOAHAS,  HA3€MHO-BO3AYIUHAs,  TOYBEHHA,
BHY TPHOPTaHM3MEHHAA

3.2

Dkonoruucckue (paxropsl. Knaccudukaums 3K0I0rudeckux (PakTopoB: aOMOTHUYCCKHME, OMOTHYCCKHE U
auTpornoreHHbie. JleHcTBre 3K0IOrHueCKuX (hakTOPOB HA OPraHM3MBI

3.3

Abuotnueckue (pakTopsl: CBET, TEMMEpaTypa, BiaxHocTh. PoToneproamsm. [Tpucnocobaenust opraHusmMos
K JACHCTBHIO abuoTrucckux (hakropoB. Bromoruueckue purMsl
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Buoruueckue (haxkropsl. Buas OHOTHUECKHMX B3aMMOACHCTBUM: KOHKYPCHLIUS, XUIHUYCCTBO, MMAaPasUTH3M,
MYTYalu3M, KOMMCHCATH3M (HAaXIeOHMYECTBO, KBAPTHPAHTCTBO), AMCHCATM3M, HCHTpATM3M. 3HAUCHHC
OMOTHYCCKMX B3aMMOJCHCTBHH 71 CYIICCTBOBAHMS OPraHU3MOB B MPUPOJHBIX COOOIICCTBAX

DKO/TOrHYCCKUE XaPAKTCPUCTUKH oy siupu. OCHOBHBIC IMOKA3ATCTH MOTYIISLIMN: YUCICHHOCTD, ITIOTHOCTS,
POKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrparwsl. JIuHaMUKa YTHUCITICHHOCTH MOMYIBSILMH 1 €€ PeryIsaLps

CoobmecTsa U SKOJOTHUCCKHUE CUCTEMBI

CoobuecTBo opranuzmMos — ououeHo3. CTpYKTYpbl OHOLICHO3a: BUIOBAs, MPOCTPAHCTBCHHAs, TPOHUICCKast
(mvnueBas). Buapi-nomunanter. Csasu B GHOLICHO3E

42

JKOIOrMUECKHe CHCTeMBI (3KocucTeMbl). [lonstue 06 sxocucTeme M OmoreoueHosze. OyHKUMOHATBHBIE
KOMITOHCHTBI 3KOCUCTCMBbIL. INMPOAYLCHTBI, KOHCYMCHTBI, PCAYLICHTBIL. Kp_\'T 'OBOPOT BCLICCTB U INOTOK IHCPIrUU
B 3Kkocucteme. Tpodumueckue (nmiueBwie) ypoBHH 5KocucTeMbl. [lnmeBbie uenm u ceth. OCHOBHBIC
MOKa3aTellM SKOCHCTEMBI: OHMoMacca, MPOAYKLMA. DKOJIOTMMECKHME TTMPAMMIBL: TPOIYKLMH, YMCICHHOCTH,
oromaccel. CBOMCTBA 9KOCHCTEM: VCTOHYMBOCTD, caMoperyJisius, passurue. Cykueccus

43

[Tpupoassie 3KOCHCTEMBI. DKOCHCTEMBI 03EP M PEK. DKOCHCTEMA XBOMHOTO MIIM IIMPOKOIMCTBEHHOTO JIeca.

AHTPOTIOrGHHBIC YKOCHUCTEMbL. ATPOIKOCHCTEMBL Y pOOIKOCHCTEMBI. BHOMOrHueckoe M XO3sSHCTBCHHOC
3HAYCHMC arpOIKOCHCTEM M YPOOIKOCHCTEM.

BuopasHoobpasue kak (axktop ycToiuuBocTH 3KocucTeM. CoxpaHeHne OMOIOrHMECKOTo pasHoOOpasus Ha
3emie

44

Yuenue B.. Bepraackoro o 6uocdepe. ['panuipl, cocras u cTpykTypa duoc(epst. JKMBOS BEIIECTBO U €ro
(ysxummn. Ocobennoctn Guoceps! Kak raodanbHOM 3KOCHCTEMBI. [[MHaMHUECKOe paBHOBECHE M OOpaTHasI
cBs3b B Ouoc(hepe. KpyroBopoTsl BEmICCTB M OMOrCOXMMUYCCKUE LIMKIIBI 3JICMCHTOB (YIJIepoja, azoTa).
3onanbHOCTH OHroc(hepbr. OCHOBHBIE OMOMBI CYILH

YenoseuecTso B Onocdepe 3emmn. AHTPONOreHHbIC M3MEHEHMs B Oroc(epe. [obanbHbIe 3KOTOrHYECKHE
MPOOIICMBI.

OcHOBa paLMOHATHHOTO YIIPABACHHMs MPUPOAHBIMH PECYPCAMH M MX MCIIOIb30BaHKE. JlOCTHKEHHsE OHOTOTHI
M OXPaHa MpUpPO bl




YYEBHO-METOJNYECKOE OBECIHIEYHEHHUE OBPA30BATEJBLHOI'O ITPOUECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJIAA YYEHUKA

1. VYwueOnuk "buonorus" nns 10 xnacca (nox pen. B. B. ITaceunuka)

2. Vuebnuk "buonorus" nys 11 knacca (nox pea. B. B. [Taceunuka)

METOINYECKHUE MATEPHAJIBI /UIA YYUTEJIA

—

buonorus. A YO0. Honnesa. — M.: Dxemo. — 320 ¢. — (BeCh LIKONBHBIN KypC B cXeMax U Tabiauuax)

2. Cyxopykosa JI.H. Buonorus. Terpans — npaktukym. 10 — 11 kiaccer: yued. nocodue st oduieobpazosar. opranuzaumii/ JI.H. Cyxopykosa, B.C.
Kyumenko, E.®@. Yepnsikosckas. — 2-e uza. — M.: Ilpocseienue. — 47 c.

Cyxopykosa JI.H. buonorusi. Terpanb — tpeHaxep. 10 — 11 knacceor: yued. nocobue juist obueodbpasosar. opranusauuii/ JLH. Cyxopykosa, B.C.

Kyumenko, E.A. Bnacosa. — 2-e usa. — M.: IIpocsemenue, 2019. — 111 c.

(O8]

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI 1 PECYPCbBI CETU UHTEPHET

1. Enunuas xoyekims uudposbix oOpasosarenbHbIX pecypcoB: http://school-collection.edu.ru

2. Pewy BIIP https://4vpr.ru/

Poccuiickasi snekTpoHHas mkosna https://resh.edu.ru/subject
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