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MHNOACHUTEJBbHASA 3AIINCKA

[Mporpamma mo ydeOHOMY mpeamery "buonorus" (nmanee - OMONOTHS) Ha YPOBHE CPEIHETrO
obmiero obpazoBanusi pazpaboraHa Ha ocHoBe DemepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBannu B Poccuiickoit ®eneparun», ®I'OC COO, Konnemnuuu mnpenojgaBaHus ydeOHOTO
npenMera «buonorus» u OCHOBHBIX MOJOXKEHUH (enepanbHOI paboyeil mporpaMMbl BOCIIUTAHUS.

VYueOunbiii npeamer «buonorus» yrinyonéHHoro ypoBHs usydenus (10—11 kiaccel) sBisercs
OJHUM U3 KOMIIOHEHTOB MpeaMeTHOM obnactu «EcTecTBeHHO-HayyHble mpeaMeTs». CoriacHo
nonoxeHusM ®I'OC COO mpodunbHbIe YIeOHBIC MPEAMETHI, H3ydaeMble Ha YIIIYOJIEHHOM YPOBHE,
SBISIFOTCA  criocoOoMm  auddepeHnmanu 00ydeHuss Ha ypOBHE cpeaHero oOmiero oOpa3oBaHMs U
MpHU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTb MEXKIY OCHOBHBIM OOIIKMM, CpPEIHUM OOIIUM, CPEIHUM
npodeccuoHaNbHBIM U BBICHIMM 00pazoBaHueM. B To ke BpeMs Kaxablil U3 3TUX YU4eOHBIX MMPEIMETOB
NOJKeH OBbITh OpPUEHTHPOBAH HA MPHOPUTETHOE pelieHue oO0pa30oBaTeNIbHBIX, BOCHUTATENBHBIX U
Pa3BUBAIOIIMX 3a/1a4, CBA3AHHBIX C MpodopHueHTarueil 00yJalomuxcs 1 CTUMYJIMPOBAHUEM HHTEpeca K
KOHKPETHOW 00JIaCTU HAy4YHOTO 3HaHMs, CBS3aHHOTO C OWOJOTHEW, MEIULIUHOW, HKOJIOTHEH,
IICUXOJIOTHEN, CIOPTOM WJIM BOEHHBIM JIETIOM.

[IporpaMma no yuebHoMy mnpeamery "buosorus" na€r mnpeacTraBieHHME O LEIU M 3aJadax
u3ydyeHus ydeOHoro mnpenmera «buonorus» Ha yriayOnEHHOM YpOBHE, OIpeneiseT 00s3aTenbHOe
(MHBapuUaHTHOE) TPEIMETHOE COJEpXKaHUE, €ro CTPYKTypUpPOBAaHHE IO pa3ieilaM U TEMaM,
pacnpezielieHue Mo KjaccaM, PEeKOMEHJYET IOCIeI0BaTeIbHOCTh M3yYeHHUs yueOHOro marepuaiia ¢
y4ETOM MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBSA3EH, JOTMKM Y4e€OHOrO Mpoliecca, BO3PACTHBIX
0CcOOEHHOCTEN oOyuarouuxcs. B mporpaMmMe 1o OHOJIOTHM peaan30BaH MPUHIMUII MPEEMCTBEHHOCTHU C
U3y4YeHHeM OHMOJIOTHH Ha YPOBHE OCHOBHOTO o0I1ero oopa3zoBaHus, Oiaronaps 4eMy NpocMaTpuBaeTcs
HAMpaBJIEHHOCTh HA TMOCIEAYyIoIlee pa3BUTHE OHOJNOTMYECKUX 3HAHHWM, OPHEHTHPOBAHHBIX Ha
(bopMHpOBaHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, SKOJIOTHUECKOTO MBIIIICHHS, TPeICTaBICHUN
0 3710pOBOM 00pa3e *HU3HH, Ha BOCIIUTaHUE OEPEeKHOTO OTHOULICHHUS K OKpYXKarolled MpUpoIHOI cpefe.
B mporpamme mo Ouonornu TakKe MOKa3aHbl BO3MOXXHOCTH Yy4yeOHOTo mpenmera «buonorus» B
peanmzauuu  TpedboBanuii PI'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, METAaNpeAMETHBIM U
MPEAMETHBIM pe3yibTaTaM OoOy4eHHs U B (HOPMHPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NEeSITeIbHOCTH O0Y4YarolIUXCsl 10 OCBOCHMIO COAEpkaHMs OMOJIOTMYECKOro 0Opa3oBaHUS Ha YpOBHE
cpenHero o0Iero oopa3oBaHusl.

VYuebnsiii npenver «buosorus» Ha ypoBHE CpeaHEro oOIero o0pa3oBaHHS 3aBepIIacT
Ouosioruuyeckoe oOpa3oBaHHE B IIKOJE€ M OPHUEHTUPOBAH HA PACUIMPEHUE W YIIIyOJieHWe 3HaHUUN
oOyyaroluxcsi 0 KUBOH NMPUPOJE, OCHOBAX MOJIEKYJISIPHOM M KJIETOUHOM OMOJIOTMH, SMOPHUOJIIOTUU U
OMOJIOTHH Pa3BUTHUA, TEHETUKHU, CEJIEKIIMH, OMOTEXHOJIOIMH, IBOJIIOLIMOHHOTO YUEHHUS U HKOJIOTHH.

N3ydyenune yuebHOro mnpeamera «buonorus» Ha yriayOJeHHOM YypOBHE OPHUEHTHPOBAHO Ha
MOJITOTOBKY O0YyYaromuxcs K MOCIEAYIOIEMY MOJyYeHHIO OMOJOrMYecKoro oOpa3oBaHUS B By3ax M
OpraHu3alMsIX CpeaHero mnpodeccuoHanbHOro oOpa3oBaHus. OCHOBY €ro COAEp)KaHUs COCTaBIISET
cucTeMa OWOJIOTMUECKUX 3HAHWUW, TMOJYYEHHBIX MPU H3YYCHHH OOYUYAIOIUMUCS COOTBETCTBYIOIIUX
CHCTEMaTUYEeCKHX Pa3/IeloB OMOJIOTMM Ha YPOBHE OCHOBHOTO oOiero oopasoBanus, B 10—11 kmaccax
9T 3HAHUA TONYYAlOT pa3BUTHE. Tak, pacuIMpeHbl U yriayOaeHbl OMONIOTHYECKe 3HAHUS O PACTECHUSX,
KUBOTHBIX, Tpubax, OaKTepusx, OpPraHu3Me 4YelOBeKa, OOIMX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOIOTUYECKUE CBEICHUS MPUKIAIHOTO U IIOUCKOBOTO XapaKkTepa, KOTOpbIe
MOKHO HCHOJIb30BaTh KaK OPUEHTHUPHI JJIA MOCIeAyrolero Bbibopa mnpodeccun. Bo3moxHa Taxxke



MHTErpamnusi OMoJIOTHYECKUX 3HaHUN C COOTBETCTBYIOIIMMU 3HAHUSIMU, MOTyYEHHBIMU O0YUYaIOIUMUCS
MpHU U3y4eHUH (PU3UKU, XUMUHU, Teorpaduu 1 MaTEMaTHKU.

CtpykTypa mporpamMmsl 1o yueOHoMy npeamery "buomnorusa" oTpakaeT CHCTEMHOYPOBHEBBIA U
SBOJIIOLIMOHHBIA MOIXOAbl K HU3ydeHHI0 Ouonoruu. CoriacHO MM, H3y4aloTCsi CBOMCTBa U
3aKOHOMEPHOCTH, XapaKTepHbIC Ui JKUBBIX CHCTEM PAa3HOIO YPOBHS OpraHH3aliH, 3BOJIOLUU
OpPraHMYECKOT0 MHUpa Ha 3emiie, COXpPaHEHUsS OMOJIOTMYECKOro pa3HooOpasus mmiaHersl. Tak, B 10
KJIAaCCe H3YYarOTCS OCHOBBI MOJIEKYJISPHOM W KJIETOYHOM OHOJIOTUH, SMOPHUONOTHH W OHOJIOTUU
pa3BUTHS, TEHETHKU W CEJICKIUH, OMOTEXHOJOTMH W CHHTCTUYCCKOW OWMOJIOTHH, aKTyaTH3UPYIOTCS
3HaHUA OOydaromuxcs Mo OOTaHWKE, 300JI0TUH, aHATOMHH, (U3HONIOrHH dYeloBeka. B 11 kiacce
M3YYarOTCsI BOJTFOIIMOHHOE YYCHHE, OCHOBBI SKOJIOTHH B yueHue o onocdepe.

Y4eOusbIii mpeameT «bronorusy npu3BaH 00ECIeUNTh OCBOCHHE 00YJAIOIIIMMHCS OUOIOTHUECKUX
TEOpPUl M 3aKOHOB, WJEW, NMPUHLMUIIOB M TMPABUI, JEKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPA, 3HAHWA O CTPOCHHUH, MHOTOOOpPa3MH M OCOOCHHOCTSAX KJIIETKH, OpraHHU3Ma,
MOMYJSIINK, OWOIEHO3a, YKOCHCTEMBI, O BBIJAIONIMXCA HAYYHBIX JOCTH)KEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHMUSIX B OHOJOTWH, MPUKIAJAHBIX aclekTax Ouoyiornueckux 3HaHuwil. [lnsg pa3Butus u
MOAJEpKaHUSl HMHTEepeca OOydarIuxcs K OWOJIOTMH Hapsay CcO 3HAUYUTEIbHBIM 00BEMOM
TEOPETUYECKOr0 MaTepuasa B COJIEP:KaHWU MPOrpaMMbl IO OMOJOTUHU MPEAYCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAaHOBIEHUS W Pa3BUTHUSA TOM WIM MHOW 0OIACTH OHOJOTHH, BKJIAJOM OTEUECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHNE BAKHEUITNX OMOIOTUYECKUX U IKOJIIOTUYECKUX MPoOIeM.

Henp wusyuyenuss yueOHOro mnpeamera «buonorus» Ha yriyOnEHHOM YpOBHE — OBJaJIeHUE
O0Oy4aloIUMUCS 3HAHUSMU O CTPYKTYPHO-()YHKIHMOHAIBHOM OpraHMU3allMM >KUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHne yMEeHU| UCIONB30BaTh ATH 3HAHUS B ((OPMUPOBAHUM MUHTEPECA K OINpPeIeIEHHOM
obnactu TpodecCHOHATbHOU NEATENbHOCTH, CBA3aHHOMW ¢ OWOJOTHeH, WM K BBIOOPY Y4eOHOTO
3aBeJICHUS JJIs TPOJOJKCHHS OMOJIOTHIECKOTO 00pa30BaHusI.

Hoctuxkenune 1enud wusydeHus ydeOHoro mnpeamera «buonorus» Ha yriyonéHHOM YpOBHE
o0ecrneunBaeTcs peleHueM CIeAyoNIuX 3a1au:

OCBOEHHE OOYYAIOMIMMHCS CHUCTEMBI OHOJOTHYECKHX 3HAHUN: 00 OCHOBHBIX OHOIOTHYECKUX
TEOpUSX, KOHIIEMIMUAX, THUINOTEe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX W TMpaBWiaxX, COCTaBJISIOIINX
COBPEMEHHYIO €CTEeCTBEHHO-HAYYHYIO KapTHHY MHpa; O CTPOCHHUH, MHOrooOpa3uu U 0COOEHHOCTAX
OMOJOTMYecKNX CcHUcTeM (KJIeTKa, OpraHu3M, MOMmyJsIus, BHI, OuoreoneHos, Ouocdepa); o
BBIIAIOIINXCS OTKPBITUAX M COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTHH; O3HAKOMIIEHHE 00YUaIOIIUXCs C
METOJaMH TIO3HAHUS KUBOW TTPUPOJIBI:

HCCTIEIOBATEIbCKUMU METOJaMU  OHOJIOTHYECKUX HayK (MOJIEKYJISpPHOW W KJIETOYHOM OMOJIOTHH,
SMOPHONIOTUM W OWUOJOTUU PAa3BUTHSA, TEHETHKH M CENEKIMH, OMOTEXHOJIOTHM W CHHTETUYECKOM
OMOJIOTUM, TAJICOHTOJIOTHH, SKOJOTHUU); METOJaMHU CaMOCTOSITEIbHOTO IPOBEACHHS OHUOJOTHYECKUX
UCCIIETIOBAaHMM B TaOOpaTOpHH U B Ipupoe (HabltoIeHue, U3MEpPEeHHe, IKCIIEPUMEHT, MOJICTTUPOBAHHE);
OBIIaJICHHE O0YJAIOIIUMHUCS YMEHUSIMH: CAMOCTOSITEIbHO HAXOAUTh, aHAIU3UPOBATH U

UCIONIb30BaTh OHMOJOTHYECKYI0 HWH(GOPMAIIMIO; TMOJIb30BAThCS OHONOTUYECKOW TEPMHUHOJNOTHEH U
CUMBOJIMKOW; YCTaHABJIMBATH CBSI3b MEXKIY Pa3BUTHEM OHMOJOTHH U COIMATbHO-DKOHOMUYECKUMU U
AKOJIOTHYECKUMHU TMPOOJIeMaMU YEIOBEUYECTBA; OIICHMBATH TOCIEICTBUS CBOEH JESATENBHOCTH TI0
OTHOIICHUIO K OKPYKAIOIIeH MPUPOIHON Cpelie, COOCTBEHHOMY 3/I0POBBIO U 3JI0POBBIO OKPYKAIOIIUX
moaeil; 00OCHOBBIBATh UM COONIOAATH MEPhl MPOPUIAKTHKY HHQEKIIMOHHBIX 3a00JIeBaHMA, MpaBUiia
MOBEJIEHUsT B TpupoAe © olecrieueHrss O€30MaCHOCTH COOCTBEHHOW IKM3HENEATEIHLHOCTH B
YPE3BBIYAMHBIX CUTYAIMSIX MPUPOTHOTO W TEXHOTEHHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMEHHBIE



HAYYHBIC OTKPBITHS B 00JIACTH OMOJIOTHH; Pa3BUTHE Y 00YYAIONINXCSl MHTEIUICKTYAIbHBIX M TBOPUECKHX
CIIOCOOHOCTEH B TMpoIlecce 3HAKOMCTBA C  BBINAIONIMMUCS OTKPHITUSAMH W COBPEMEHHBIMH
UCCIIC/IOBAaHUSIMA B OMOJIOTHH, pEIIaeMbIMH €I MpOoOJieMaMU, METOAOJIOTHEH OHOIIOTUYECKOTO
WCCIICIOBAHMsI, TPOBEICHUS OSKCIEPUMEHTAIBHBIX HCCIEIOBAaHHUM, peHIeHUs OMOJOTHMYECKUX 3aad,
MOJICIIMPOBAHUS OMOJIOTMYECKHX OOBEKTOB M IMPOIECCOB; BOCHHUTAHUE y OOYYAIOMIMXCS [EHHOCTHOTO
OTHOIICHHSA K KHBOHW MPUPOJIE B LIETIOM U K

OTHENbHBIM €€ O0BEKTaM W SIBJICHUSAM; (POPMHUPOBAHUE SKOJIOTUYECKOH, TeHETUYECKON I'paMOTHOCTH,
oO0IIell KyJlbTyphl TIOBEACHUS B MPHUPOJIC; WHTETPAIUN €CTECTBEHHO-HAYYHBIX 3HAHUHN; MPHOOpPETEHUE
00yYaroIUMUCS KOMIIETCHTHOCTH B PalMOHAIHLHOM HPUPOAOINOIH30BaHUN (COOIOJCHUE MpPaBUII
MOBEJICHHSI B TIPUPOJIC, OXPAHBI BUIOB, IKOCUCTEM, OMOC(hEpPbI), COXPaHEHUH COOCTBEHHOTO 3/I0POBBS U
3I0POBBSl  OKPYXKAIOIMIMX JItojel (coOnmrofeHuss Mep MNpoQUIaKTUKH 3a0o0JieBaHUM, oOecreueHne
0€30MaCHOCTH KH3HEICIATCIPHOCTH B YPE3BBIUANHBIX CHUTYAIHSIX MPHPOJHOTO W TEXHOT'CHHOTO
XapakTepa) Ha OCHOBE HCIOJb30BaHMS OWOJOTMUYECKUX 3HAHWW W YMEHUW B IOBCEIHEBHOW JKH3HW,
CO3JIaHME YCJIOBHH JIJII OCO3HAHHOTO BBIOOpA OOYYArOIIMMUCS WHIMBUAYAJIbHOW 00pa3oBaTeIbHOM
TPAeKTOPUH, CIIOCOOCTBYIOIIEH MOCIENyIOmEMY MpO(EeCCHOHAILHOMY  CaMOOIPEICIICHUIO, B
COOTBETCTBHH C MHIWBUAYabHBIMU HHTEPECAMH U TOTPEOHOCTSIMH PETHOHA.

OOmiee 4MCI0 YacoB, OTBEJACHHBIX HAa M3ydeHHE OMOJIOrMH Ha YrIIyOJEHHOM YPOBHE CPEIHEro
obmiero obpa3oBanus, cocrapiseT 204 yaca: B 10 xmacce — 102 gaca (3 gaca B Henemo), B 11 kitacce —
102 gaca (3 gaca B HeZIEI0).

OT10o0p OpraHm3alMOHHBIX (HOPM, METOIOB U CPEACTB OOY4EHHUS OHMOJOTHU OCYILECTBIISETCS C
yu€ToM crenupuKd €ero COAEp)KaHuS ¢ HANpaBICHHOCTH Ha MPOJODKEHHE OHOIOTHYECKOTrO
00pa3oBaHMsl B OPTaHU3ALUAX CPETHETO MPOPECCHOHATBLHOTO M BBICIIETO 00pa30BaHUS.

OOs3aTenbHBIM  yCIIOBHEM NpU OOy4eHMH OWOJIOTUM Ha YIIyOJEHHOM YPOBHE SIBIISICTCS
MPOBE/ICHUE JTA0OPATOPHBIX W IMpaKTHYecKHX pabor. Taxke ydacThe 0oOydalOMIMXCS B BBITIOJTHEHUH
MPOEKTHBIX M y4eOHO-HCCIIECAOBATENLCKUX PA0OT, TEeMaTHKa KOTOPBIX OIpPEENIeTCS y4YUTeIeM Ha
OCHOBE UMEIOIINXCSI MATEPUATbHO-TEXHUIECKAX PECYPCOB M MECTHBIX PUPOIHBIX YCIOBHUIA.

COJEP/)KAHUE OBYYEHUA

10 KJIACC

CopepxaHue NporpamMmsl, BBIIEICHHOE KYPCU8OM, HE BXOOUT B IPOBEPKY TOCYJapCTBEHHOMN
utoroBoii arrectauuu (I'NA).

Tema 1. buoJsiorust Kak HayKa

CoBpemeHHas Ouonoruss — KOMIUIEKCHas Hayka. Kparkas wucropus pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku U M3ydaemble UMU IpoOseMbl. DyHIaMEeHTaIbHbIE, IPUKIIAJHbIE U MOUCKOBBIE
Hay4HbIE UCCIIEJIOBAHUS B OMOJIOTHH.

3HaueHue Ouosiornd B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KAapTHUHBI MUDA.
[Ipodeccun, cBsazannbie ¢ 6uoorueil. 3HaueHne OMOJIOTUU B MPAKTUYECKON JIEATEIBHOCTH YeJOBeKa:
MEIUIINHE, CEIbCKOM XO03sIIICTBE, MPOMBIIIJIEHHOCTH, OXpaHe Npupo/sl. JleMoHcTpanuu

[optpersr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, Y. I'apseit, I
Mennens, B. W. Bepnaackmii, WU. II. IlaBmo, WM. N. MeunukoB, H. M. Basunos, H. B.
TumodeePecorckuii, [Ix. Yorcon, ®. Kpux, /1. K. benses.

TaOmuis! u cxeMbl: «CBsI3b OMOJIOTHH C JPYTUMHU HayKamuy, «Cuctema OMOJIOTUYECKUX HAYKY.



Tema 2. ’KuBble ccTeMbl U UX U3YYEeHHUE

JXKuBble cucteMbl Kak OpeAMeT Hu3ydeHus: Ouonoruu. CBOWCTBA JKMBBIX CHUCTEM: EIHHCTBO
XUMHUYECKOTO COCTaBa, AUCKPETHOCTb WM LIEJIOCTHOCTb, CIOKHOCTh U YHOPSAIOYEHHOCTb CTPYKTYpHI,
OTKPBITOCTb, CaMOOpPraHU3alMs, CAMOBOCIPOM3BEICHHUE, PA3APAKUMOCTb, H3MEHYUBOCTb, POCT U
pa3BUTHE.

YPpOoBHM OpraHu3alvy KUBBIX CUCTEM: MOJICKYJIAPHBINA, KIETOUYHbINA, TKAHEBBINA, OPraHU3MEHHBIM,
MOMYJISIIUOHHO-BUIOBOM,  AKOCHUCTEMHBIH  (OuoreoueHotrudeckuit), Ouocdepnsii. Ilpomeccsl,
MIPOUCXOJSIINE B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKU >kKUBOTO. JKU3HB Kak opMma CyliecTBOBAHUS
Marepuu. Hayku, nzydaroniye >KMBble CUCTEMbI HA PA3HBIX YPOBHSIX OpraHU3aluu.

N3ydyenne >kuBBIX cHcTeM. MeTtonsl Ouonormueckoil Haykuw. HaOmronenwe, wu3MepeHue,
SKCIEPUMEHT, CUCTEMAaTu3alus, MeraaHanu3. lIoHsTHE O 3aBUCHMMON M HE3aBUCUMOW MEPEMEHHOM.
[InanupoBanue nskcnepuMmenTta. IloctaHoBka M mnpoBepka rumnore3. HyneBas runores3a. llonstue
BBIOOPKH U e€ pJocToBepHOCTb. Pa30poc B Ouonormueckux gaHHbIX. OIllEHKa JIOCTOBEPHOCTHU
MOJIYYEHHBIX  pe3ynbTaToB. lIpUuMHBI  HCKaKEHHsI  pe3ysibTaToB  3KcrepuMmeHTa. [lonsTue
CTaTUCTUYECKOT'O TECTA.

JdemMoHcTpanuu

Tabmumel u cxembl: «OCHOBHBIE TMpPHU3HAKU KU3HW», «buomormyeckue cucreMbl», «CBoMCTBa
KUBOU MaTepumn», «YpOBHH OPraHU3alUU KUBOU MPUPOABD», «CTPOCHUE KUBOTHOM KIETKW», « TkaHH
KHUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOr0 opranusMay, «buoreornenosy, «buochepa», «MeTtoabt
U3YYEHHUS HKUBOU NPUPOABI».

Oo6opynoBanue: nabopaTopHoe 0OOpyHOBaHWE [UIsI TPOBEICHUS HAOIOJCHUN, W3MEpPEHUH,
JKCIIEPUMEHTOB.

IIpakTnueckas padora «/cnonb30BaHUE PA3IUUYHBIX METO/I0B IPU U3YUEHUU KUBBIX CUCTEM.

Tema 3. Buosorus Kierku

Knerka — cTpyKTypHO-(pYHKIIMOHANbHAS €AMHUIA KUBOTO. VICTOPHS OTKPBITHS KIeTKUA. PaboThI
P. T'yka, A. JleBenryka. Kiuerounas teopuss (T. IlIBann, M. Illnelinen, P. BupxoB). OcHoBHbIE
ITOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPUHU.

MeToabl MOJEKYISIPHON U KJIIETOYHON OMOJIOTMU: MUKPOCKOIHUS, XpoMaTorpadus, 3ekTpodopes,
METOJl MEYEHBIX aToMOB, AudQepeHnHnaIbHOe EHTPU(PYTUpOBaHUe, KYyJIbTHUBUPOBAHUE KJIETOK.
H3zyuenue @urcuposannvix Kiemox. NEKTPOHHas MHKpockonusi. Kowughoxanvnas mukpockonus.
Bumanvnoe (npuscusnennoe) usyuenue kiemox. JleMoOHCTpalum

IToptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabnuue! u cxemsl: «CBETOBOH MHKPOCKOI», «DJIEKTPOHHBIH MUKpPOCKOI, «VcTOpHs pa3BUTHA
METOJ0B MUKPOCKOIIUN».

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHKpOIpeNnaparbl pPacTUTEIbHbIX, JKHUBOTHBIX MU
OaKTepHaJIbHBIX KIETOK.

IIpakTnuyeckass padora «/3ydueHue MeETOAOB KIETOYHOM Ouojnoruu (Xxpomarorpadus,
anekTpodopes, nupdepennmansHoe neHTpudyruposanue, [TLP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XHWMHMUYECKUI COCTaB KJIETKH. Makpo-, MUKpO- M YJIbTPaMHUKPOdJIEMEHThl. Boma u e€ posb Kak
pacTBOPUTENS, pEareHTa, y4acTHE B CTPYKTYpPHPOBAaHWUU KIIETKH, TEIUIOPETYJSUUU. MuHepalbHbIe
BEIIECTBA KJIETKU, UX OnoJoruueckas poib. Poib KaTHOHOB U aHMOHOB B KJIETKE.



Opranuueckue BelllecTBa KJIETKH. bruonornueckue noauMepsl. benku. AMHUHOKHUCIOTHBIA COCTaB
oenkoB. CTpyKTyphl OeKoBOM MoJiekyJbl. [lepBuunas cTpykTypa Oenka, menTuaHas CBsA3b. BropuyaHas,
TpeTH4Hasi, YeTBepTUuYHas CTPykTyphl. JleHarypauusa. CoiictBa OenkoB. Kimaccudukarus Oenkos.
buonorunueckue GpyHkuuu 06enkoB. [lpuonul.

YrineBoabl. MoHOCaxapuabl, JUCaXapuibl, OJIMTOCaXapuibl W monucaxapuiasl. OOmwmiA miaH
CTpOCHHUS U (PU3UKO-XUMUIECKIE CBOMCTBA YIIIeBOJOB. bronorndeckue GyHKIIUU YTIIEBOOB.

Jlunuaer. 'uapodunbHO-THAPOGOOHBIE CcBOMcTBA. Kimaccudukamus munuaoB. TpuTrIdniepuisl,
dbochomunuabl, BOCKH, cTepounbl. buonormueckue ¢yHkuu JunuaoB. OOmme  CcBOHCTBa
OMOJIOTHYECKUX MEMOpaH — TEKY4eCTh, CIOCOOHOCTh K CaMO3aMBIKaHHUIO, TIOTYIIPOHULIAEMOCTb.

Hyxneunossie kucnotsl. JJHK u PHK. Ctpoenne nykinenHoBbix kuciaot. Hykneorusl.
[Ipunnun kommiementapHoctu. IlpaBuno Yapradda. Crpykrypa JHK — gBoitHas crmpaiib.
Mecronaxoxaenue u ononornyeckue Gynkuu JJHK. Bunst PHK. ®@yakuuu PHK B knetke.

Crpoenne Monekyiabl AT®. Makposprudyeckue cBsizu B Moisiekysne AT®. buonoruueckue
¢byukuun  AT®.  BoccraHoBieHHbIE — MEPEHOCUYMKH, HMX  (QYHKIUU B KiIeTke. JIpyeue
nykneozuompugocghamor (HT®). CexBenupoBanue JHK. Memoow: cenomuxu, mpaunckpunmomuxu,
NPOMEeOMUKU.

CrtpykrypHas Owuosorusi: OuoxumMuueckue H OHMO(HU3UYECKHEe UCCIENOBaHHUs COCTaBa U
MIPOCTPAHCTBEHHOU CTPYKTYpPbI OnoMoueKyi. Moodenuposanue cmpykmypul u YyHKyuti OUOMONEKYL U UX
Komniexcos. Komnvromephwviti Ou3aiin U OpeaHUYecKutl CcuHme3 OUOMONEKYI U UX HenpupoOHbIX
AHAN0208.

JdeMoHcTpamun

[Toptpetsr: JI. Ilonunr, JIx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, ®. Coanrep, C.
[Ipy3unep.

Huarpammbl: «Pacnpenenenne XUMUYECKHX 3JIEMEHTOB B HEXKHUBOU Mpuponae», «PacmpeneneHue
XUMHUYECKUX HJIEMEHTOB B KMBOU MPUPOIE».

Tabnuie! u cxemsl: «llepuoanueckas TabnuIla XUMAYECKUX AIEMEHTOBY», «CTPOECHUE MOJIEKYIBI
BOBI», «BemecTBa B coctaBe opraHu3MoB», «CTpoeHue MoJIeKynbl Oenkay, «CTpYyKTypbl OeIKOBOiM
MOJIEKYJNIb», «CTpo€HHue MOJEKYN YriaeBoaoB», «CTpoeHHEe MOJIeKysl JunuiaoBy», «HykinenHoBbie
KHUCIIOTBI», «CTpoeHne MoaeKynbl ATO.

O6opynoBanue: XUMUIECKasi MOCya U 000pyIOBaHHE.

JlabopaTopHas padora «OOHapykeHHe OEJTKOB C TOMOIIBbIO KaY€CTBEHHBIX PEAKITUI».

JlabopaTtopuasi paGora «lVccnegoBaHue HYKJIEMHOBBIX KHCJIOT, BBIICJICHHBIX W3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KJIETKH

Tumel  KJIETOK: DJyKapuoThueckas ¢ mIpokapuoruyeckas. CTpyKTypHO-(PYHKIHOHATbHBIE
00pa30BaHMsI KIETKH.

CrtpoeHue mpokapuoTHUeCKOW KieTku. KnetouHas crteHka Oakrtepuii u apxeil. OcoOEHHOCTH
CTpOeHHs TeTepoTpodHOI U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MECTOo M poJib MPOKApUOT B
OHoIeHO03aX.

Ctpoenne u (QYHKIMOHHPOBAHUE OSYKapUOTHYEeCKOW KieTku. [lma3matudeckas MeMmOpaHa
(mnazmanemma). CTpyKTypa Iuia3MaTudeckoil MeMOpaHbl. TpaHCIoOpT BEMIECTB Yepe3 MIIa3MaTUYECKYIO
MeMOpaHy: naccuBHbIA (nud¢y3us, odneru€énnas auddysus), akTUBHBINA (MEPBUYHBIA U BTOPUYHBII
akTUBHbIN TpaHcnopT). Ilomynmponunaemocts wMemOpanbl. PabGora HaTpuii-kanueBoro Hacoca.



OHJIONUTO3: THHONMTO3, ¢aromuTo3. Ik30uuTo3. Krerounas crenka. Ctpykrypa u  QYyHKIHH
KJICTOYHOM CTEHKH PacTeHUM, TpUOOB.

Huronnazma. Lwurozons. Ilutockener. JIBwkenuwe 1muTomiasmbl. OpraHousibl  KIETKH.
OnHomeMOpaHHBIE OPTaHOWIBI KIETKH: »JHpomasmatudeckas cerb (OIIC), ammapar [onbmku,
JU30COMBI, UX CTpOoeHHE U (QYHKIUHU. B3auMOCBsA3b OJHOMEMOpPAaHHBIX OpraHOMIOB KieTku. CTpoeHue
TPaHYJISIPHOTO PEeTHKyIyMa. Mexanusm uanpasnenus 6eakos ¢ IIIC. CuHTE3 pacTBOPUMBIX OEITKOB.
Cunte3 KiIeToYHbIXx MemOpaH. [nmamkuit  (arpaHyssipHBINA)  SHIOIUIA3MATHYECKUM  PETHKYJIYM.
CekperopHass ¢yHKums ammapata [onbmku. Moouguxayus 6erkos 6 annapame [ 0ab0dicu.
Copmuposka benxkos ¢ annapame Ionvoxcu. TpaHcnmopT BellecTB B KJeTKe. Bakyonau pacTUTEnbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonmyaBTOHOMHBIE ~ OpPraHOMIBI  KJIETKH:  MHUTOXOHJAPHH, IUIACTHIBL.  [Ipoucxoocoenue
mumoxouopuii u naacmud. Cumbuoeenes (K.C. Mepeosickoscxuii, JI. Mapeynuc). Ctpoerne u GpyHKIUN
MUTOXOHJPUH ¥ TuiacTuA. [lepBUYHBIC, BTOPHYHBIC M CJOXKHBIC IIACTHIIBI (OTOCHHTE3IUPYIOIIHX
3YKapuoT. XJIOPOILIACTHI, XPOMOILIACTHI, TEMKOIIACTHI BBICHINX PACTEHUM.

HememOpanHnbie opranouipl kiieTku CTpoeHne U pyHKIIMA HEMEMOpPAHHBIX OPIaHOMIOB KJIETKH.
PubGocowmel. Ilpomescymounvie guiamenmol. MUKPOPUIAMEHTBL. AKMUHOBbIE MUKDPODUIAMEHMbI.
MpllieuHble KIETKH. AKMUHOGble KOMNOHEHMbl HemblueyHblx Kiemok. Mukporpyoouku. Kierounslii
ueHtp. CTpoeHue W JIBUKEHHE KI'YTHKOB M PECHHUYEK. MHUKpPOTPYOOUYKH IUTOIUIa3Mbl. LleHTpuoms.
Benxu, accoyuuposannvle ¢ mukpoguramenmamu u mukpompybouxamu. Momoprvie 6enxu.

Snpo. O6onouka sapa, XpOMaTHH, KapuoIlIa3Ma, SAPBIIIKH, UX CTpOeHUEe U GYHKUUHU. S nepHbIid
0enKxoBbIi MaTpuKC. [IpocTpaHcTBEHHOE PACIIONOKEHHE XPOMOCOM B HHTEP(A3ZHOM siape. Dyxpomamu
u eemepoxpomamut. benku XxpoMaTuHa — TUCTOHBL. JJunamuxa s0eprou 06onouku 6 mumo3se. AoepHuiii
Mpancnopm.

Knerounsie  BkitoueHusi.  CpaBHHUTENbHAsh  XapaKTEpUCTUKAa  KIETOK  AYKapuoT
(pacTuTenbHOM, )KUBOTHOM, TpUOHOI). [leMoOHCcTpanun

IToptpetsr: K.C. Mepexkosckuid, JI. Maprynuc.

Tabmuier 1 cxembl: «CTpOEHUE DIYKAPHUOTUYECKOW KIEeTKH», «CTpOEHHE >KUBOTHOW KIIETKUY,
«CTpoeHHE  pacTUTENbHOM  KJIeTKW», «CTpoeHHe  MHUTOXOHIpum»,  «npo»,  «CrtpoeHue
MIPOKAPUOTUYECKOM KIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaThl PAcTUTEIbHBIX, JKUBOTHBIX KIIETOK,
MUKpOTpenaparsl 0akTepHalbHbIX KIETOK.

JlaGopaTopHas padora «/3ydeHne cTpoeHHS KIETOK Pa3INYHBIX OPraHU3MOB).

IIpakTnueckas padora «/3ydyeHue CBOMCTB KJIETOUHON MEMOpaHbI».

JlabopaTopnass pabora «lccnenoBaHue ma3MoiM3a M JEIUIa3MOJM3a B  PACTUTENBHBIX
KJIETKax».

IIpakTHyeckast padora «/I3yueHne ABUKEHUS HATOIIA3MBl B PACTUTENIBHBIX KIeTKax». Tema 6.

OO0OMeH BelecTB M IPeBpallleHHe JHEPIUU B KJIeTKe

AccuMmwisiivsl M AUCCUMUIISINUSL — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BelecTB:
aBTOTPOGHBIA M TeTepoTpoHbIA. YuacThe KHcIopoJa B OOMEHHBIX IHpolieccax. DHEepreTHueckoe
obecnieueHre kieTku: mpeBpameHue AT®D B oOMmeHHbIX mporeccax. DepMeHTATHBHBIA XapakTep
peakiuii  KiIeToyHoro meradonu3zMa. DepMeHTBhl, WX CTPOCHHE, CBONCTBA M MEXaHU3M JEHCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKHX KaTaau3aTopoB. bemku-akTuBaTopsl U OenKu-
UHTHOUTOPHI. 3aBUCUIMOCTh CKOPOCTH (PEpMEHTATHBHBIX PEAKIIUN OT Pa3IUYHBIX (PaKTOPOB.



[lepBUYHBII CUHTE3 OPraHUYECKUX BEIIECTB B KiieTKe. DOTOCUHTE3. AHOKCULEHHbIU U OKCUSEHHBIU
domocunmes y bakmepuii. Ceemocodbuparowjue nuemenmsl U NUSMeHmsl peakyuoHno2o yenmpa. Pomib
XJIOPOILIACTOB B Tporiecce ¢potocunte3a. CreToBas u TeMHoBas (pasbl. Domoovixanue, C3-, Ca- u CAM-
munvt ghomocunmesa. [poayktuBHOCTh (poTOCHHTE3a. BnmsiHME pa3nudHblX (aKTOPOB HA CKOPOCTH
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

Xemocunre3. Pa3HooOpa3zue OpraHu3MOB-XEMOCHHTETUKOB: HUTpUuLUpyromue OakTepuu,
&Kele300aKTepun, cepodaKkTepuu, BOJIOPOAHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3a.

AHna’pobnbie opraHusMmbl. Bugel Opoxkenus. IIpogykTbl OpoxeHHST U UX HCHOJIb30BaHUE
4eJI0BEKOM. AHa3pOOHbIE MUKPOOPTaHU3MbI KaKk 00bEKThI OMOTEXHOJIOTUU U BO30YAUTETN OOJIe3HEH.

AdpoOHBIE OpraHU3MEbI. JTallbl YHEPreTHIECKOT0 0OMeHa. [loaroroBurenpHbIN dTan. [ mukonmu3 —
0ECKHCIOPOIHOE PACHICTIICHHE TITIOKO3BI.

buonoruueckoe okuciaeHHe, WIM KIETOYHOE JbIxaHue. Ponb MUTOXOHIpHA B mpoleccax
ouonorudeckoro okucienus. l{ukmudeckue peakuuu. OxuciautensHoe (pochopunupoBanue. Iuepeus
MembpanHoeo  epaduenma  npomouos. Cummes ATD: paboma npomonnou ATDcunmasuvl.
[IpeumymiectBa a’poOHOrO TyTH OOMEHa BEMmIECTB IMepel aHa’poOHBIM. O(P(HEeKTUBHOCTH
HHEPreTUIecKOoro ooMeHa. JleMoHCTpaluu

[oprpersr: JIxk. Ipuctimu, K. A. Tumupsze, C. H. Bunorpaackuii, B. A. Durensrapar, II.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuie! 1 cxembl: «POTOCUHTE3Y, «DHEpreTHUEcKuil oOMen», «buocunte3 Oenka», «CTpoeHue
bepmenTa», «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MMKPOCKON, OOOPYIOBaHHME [UIsl TMPUTOTOBIEHUS TOCTOSHHBIX H
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopuasi padora «/I3yueHue KaTaIUTUYECKOW aKTHUBHOCTU (EPMEHTOB (HAa MpUMEpe
amMmIIa3bl WIK KaTajaas3bl)y.

JlabGopaTopHnasi padora «/3ydeHue (pepMEHTATUBHOTO PpACHICIUICHUS TEPOKCHAAa BOJOpPOaA B
PaCTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopatopHas padora «CpaBHeHUE MPOLEeCCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopatopHas padora «CpaBHeHue npoieccoB OpoxeHus u aAbixanus». Tema 7.

Hacaencrsennass uHgopMauus U peaju3anus eé B KIeTKe

Peakiuu marpuuHoro cuHTe3a. [IpUHIMT KOMIUIEMEHTAPHOCTH B pEaKIUsIX MaTPUIHOTO CHHTE3a.
Peanuzamust nacnenacrBenHoil mHpopmaruu. ['eHeTHMueckuil KoJ, €ro cBoWcTBa. TpaHCKpumnius —
MatpuuHblii cuHTe3 PHK. I[IpuHIUNBI TpaHCKpUNIIUU: KOMIUIEMEHTAapHOCTh, AHTUIMAPAIUIENBHOCTD,
acuMMeTpudHoCTb. Cospesanue mampuunvix PHK 6 asykapuomuueckou kremxe. Hexooupyrowue PHK.

Tpancnauuss u e€ oranbl. Yuactue TpaHcnoptHeix PHK B OumocunTese Oenka. VYcmoBus
o6uocunTe3a 6enka. Konupoanue amuHokucnot. Ponb pubocom B Onocunrese Oernka.

Cogpemennvie npedcmasnenus o cmpoenuu 2eHog. OpraHusalysi T'€éHoMa y TMPOKapuoT Hu
SyKapuoT. Perynsuus akTUBHOCTH T€HOB y mIpokapuot. ['mmoresza omepona (. XKako6, XK. Mano).
MonekynapHvle mexanusmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuma 6 pe2ynayuu pabomol
2enos. Perymnsuns oOMEHHBIX IPOIeccoB B KieTke. KieTounslif romeocTas.

Bupycs! — HekieTouHbIe ()OPMBI JKU3HH U 00JIMTaTHBIE TTapa3uThl. CTPOCHUE MPOCTHIX U CIIOKHBIX
BHPYCOB, DPETpOBUPYcOB, Oaktepuodaros. Kuswenuwii yuxn JHK-cooepocawux eupycos, PHK-
cooeporcawux supycos, bakmepuogacos. Oopamuas mpancKpunyus, peeepmasa, uHmezpasd.



Bupycubie 3aboneBanus denmoBeka, kuMBOTHBIX, pacteHuid. CIINJ], COVID-19, coumnanbHpie u
MEAUIMHCKUE MPOOIEMBI.

buoungopmamuka: ummecpayus u anaruz 6Goavwux maccusos («bigdata») cmpyxmypHvix
buonocuueckux oaumvix. Hamomexnonoeuu 6 ouonocuu u meouyumne. Ilpocpammupyemsvie Gyuxyuu
benxos. Cnocobwvl docmasku nekapcms. JleMOHCTpaluu

[Toptpetsr: H. K. Konsuos, 1. 1. IBaHOBCKU.

Tabmuup! u cxemsl: «buocunTes Oenkay, «I'eHeTndeckui kony, «Bupycer», «bakrepuodarny.

IpakTnyeckas padora «Co3nanue MOJICIH BUPYCay.

Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKHU

Krnerounslii uki, ero nepuoas! u perynsiuus. Muarepdaza u Mmuto3. OcoOEHHOCTH MPOIIECCOB,
nporekaomux B uHTepdaze. IloaroroBka  kietkn Kk jgeneHuto.  IIpecuHTeTHueckuit
(MOCTMUTOTHUYECKUI), CHUHTETHMYECKUH M  IOCTCHUHTETHYECKHIl  (MIPEeMUTOTHYECKH) TMEepUOJIbI
uHTEep(a3bl.

Marpuunsiii cunre3 JIHK — perukanus. [Tpunnunsr perumkanuu JIHK: komimeMeHTapHOCTSD,
MOJIYKOHCEPBATUBHBIM CUHTE3, aHTUNapajuiesbHOCTh. Mexanuzm permmukanun JIHK. Xpomocomsl.
Crpoenue xpomocom. Temomepsl U TenoMmepaza. XPOMOCOMHBIM HAOOp KIETKH — KapHOTHIL
JIMTUTOMTHBIH U TaruIONIHBIN HA0OPBI XpOMOCOM. [ 'OMOJIOTHYHBIE XpPOMOCOMEIL. [10JIOBBIE XPOMOCOMBI.

Jlenenne knetku — Muto3. CTaauu MHUTO3a U MPOUCXOASAIIME B HUX Ipolecchl. TUIBI MUTO3A.
Kapuokunes n nutoknnes. buosornueckoe 3HaueHHE MUTO3A.

Perynsmus mutoTndeckoro nukia kietku. [IporpaMmmupyemas kiieTouHasi TuOeNb — aromnTo3s.

Knerounoe sapo, xpomocomsbl, (GYHKIMOHANbHAS TeHOMHUKA. Mexanusmvl nponughepayuu,
oughgpepenyuposku, cmapenus u euberu kKiemox. «Llugposas kiemxay» — 6uounpopmamuueckue
Mooenu YYHKYUOHUPOBAHUS KIEeMKU.

JdemMoHcTpanuu

Tabmuubpl u cxembl: <«OKH3HEHHBIH MUK KIETKH», «Murtosz», «CTpoeHue XpoMOCOMY,
«Penmukanus [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoTMpenapathl: «MHUTO3 B KI€TKaX KOPEIIKa JTyKay.

JlabopaTopHas padora «/3yueHre XpoMOCOM Ha FOTOBBIX MUKpPOIIpeNapaTaxy.

JlabopaTopHas padora «HaOmtoneHne MuTo3a B KJIETKaX KOHUMKA KOpeEIKa Jiyka (Ha FOTOBBIX
MUKpOTIpenaparax ).

Tema 9. Ctpoenune u pyHKIMH OPraHu3MoOB

buonoruueckoe paznoobpasue opranu3MoB. OJTHOKIETOUYHbBIE, KOTOHHAIBHBIE, MHOTOKJIETOYHbBIE
OpraHU3MBl.

OcoOeHHOCTH CTPOEHUS U KHU3HEACITETbHOCTH OJHOKIETOYHBIX OpraHu3MOB. bakTepuu, apxew,
OJTHOKJIETOYHBIE TPUOBI, OJTHOKJIETOYHBIE BOJIOPOCIH, APYTUe MPOTUCTHI. KOJTOHMAIbHBIE OpraHU3MBI.

B3auMocBs3p yacTeil MHOTOKJIETOYHOrO OpraHu3Ma. TKaHW, OpraHbl M CHCTEMBI OpPraHOB.
OpranusMm Kak exquHoe Lenoe. ['omeocras.

Tkanu pacrenuidl. Tumbl pacTUTENbHBIX TKaHEil: oOpa3oBaTelibHas, MOKPOBHAs, MPOBOAAIIAL,
OCHOBHasi, MexaHuueckas. OcoOeHHOCTH CTpoeHUus, QYHKIMH M pPACIONIOKEHUS TKaHEW B OpraHax
pacTeHui.



TkaHu >KUBOTHBIX M 4YEJIOBEKA. THWIBl >KMBOTHBIX TKaHEW: JMMTEIUAIbHAsA, COCAMHHUTEIIbHASI,
MbIlieuHass, HepBHas. OcoOEHHOCTH CTpoeHus, (YHKIMA W PACIOJIOKECHHMs TKaHEH B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble M TeHEpaTHBHBIE OpraHbl pacTeHHd. OpraHel U CUCTEMBI OpPraHOB
JKUBOTHBIX U 4yesioBeKa. DyHKIIMU OpraHOB U CUCTEM OPIaHOB.

Onopa Ttena opranuzMoB. Kapkac pacrenuil. CkeaeTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI U BHYTpeHHUH ckeyieT. CTPOCHUE U TUIIbI COSTMHEHUS KOCTEH.

JIBI>KeHHE OpraHu3MOB. J[BHXKEHHME OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMJIHOE, >KTYTHKOBOE,
pecHUYHOE. /[BHyKEHHE MHOTOKJIETOUHBIX PACTEHUI: TPOIM3MBI U HACTUU. J[BM)KEHNE MHOTOKJIIETOYHBIX
KMBOTHBIX U YeJOBeKa: MbllleyHas cucreMa. Peduekc. CkeneTHble MBIIIILBI U UX paboTa.

IIntanue opranuzmoB. IloryomeHue BOIBI, YIVIEKUCIOTO Ta3a W MHUHEPAIbHBIX BEILECTB
pacreHusaMu. lIuTanue >XMBOTHBIX. BHYTpHUIOIOCTHOE M BHYTPHKIECTOYHOE nuiueBapeHue. llutanue
[I0O3BOHOYHBIX JKUBOTHbIX. OTHenbl MNUIIEBApUTEIbHOrO TpakTa. [luimeBapurenbHble KEJIE3BL.
[InmeBapuTenpHas CUCTEMA YEIOBEKa.

Hpixanwe opraHm3moB. Jlpixanue pactenuid. [lpixanue kuBOTHBIX. Juddy3us ra3zoB yepes
MOBEpXHOCTh KieTKku. KoxkHoe npixanue. JlpixaTenbHasi MOBEpXHOCTh. JKabepHoe 1 IErouHoe JbIXaHue.
JlbIxaHhe IO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKAa. OBOJIIOIIMOHHOE YCIOKHEHUE CTPOEHUS JETKUX
ITI03BOHOYHBIX KUBOTHBIX. J[bIXaTeNbHAS CUCTEMA YeJ0BEKAa. MeXaHn3M BEHTWIALMU JETKUX Y NTUL U
MIIEKONUTAOMMX. Perysauus npixanus. JpxaTeabHble 00bEMBI.

TpaHcnopT BeweCTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI PACTEHUM. TpaHCHOPT BEIIECTB y
*KUBOTHBIX. KpoBeHOCHas cucrema u €€ opranbl. KpoBeHOCHass cucTeMa ITO3BOHOYHBIX KMBOTHBIX U
gyenoBeka. Cep/iie, KPOBEHOCHBIE COCYIbI U KpOBb. Kpyru KpoBooOpamieHus.

OBOJIIOIIMOHHBIE YCIIOKHEHUS CTPOEHHSI KPOBEHOCHOH CHCTEMBbl IO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua u €€ peryismus.

Brigenenue y opranuzMoB. Boigenenue y pactenuil. Beinenenue y :xuBoTHbIX. COKpaTUTENbHbBIE
Bakyosnu. Opransl BbleneHUs. DPuibTpanus, ceKpenuss U oOpaTHOE BCAChIBAHME KaK MEXaHU3MBI
paboTel opraHoB BblaeneHUs. CBs3b MOJOCTU Tella C KPOBEHOCHOW M BBIIEIUTEIBLHOW CHUCTEMaMH.
Boigenenue y mNO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. llouku. CrpoeHune M (QyHKIMOHUpPOBaHUE
HedppoHa. OOpa3oBaHUEe MOYH Y YETIOBEKA.

3amuTa y OpraHu3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil W IUCTHI
MpoCTeHINX. 3aluTa Yy MHOTOKJIeTOUHbIX pacTeHnil. Kyrtukyna. CpeacrBa maccUBHOM M XMMHUYECKOMN
3amuThl. DUTOHIUABI.

3amuTra y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M MX NpOU3BOJHBIE. 3allliTa OpraHu3Ma OT
Oone3nell. IMMyHHas cucrema yenoBeka. KieTouHblii M ryMopanbHbIi UMMYHUTET. BpoxaéHHbI 1
npuoOpeTEHHBIN criennpuuecKuii MUMMYHUTET. Teopus KIOHAIbHO-
cenektuBHoro ummynurera (I1. Opmux, ®. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3moB. Ponb BpoXxIEHHOTO HIMMYHHMTETA B PA3BUTHUU CUCTEMHBIX 3a00JI€BaHU.

PasgpaxxuMocTe U peryisinus y OpraHu3MoB. Pa3ipakMMOCTh y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisinus y pacTeHuil. POcToBBIE BenlecTBa U UX 3HAYECHUE.

HepBHas cucrema u peduieKTopHas peryniiuus y XKUBOTHBIX. HepBHas cuctema U €€ OTHEINbI.
OBOJIOIIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOW CHCTEMBI y >KMBOTHBIX. OTIENBI IOJOBHOI'O MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pediiekc u pednexkropHas ayra. besycioBHbie U yCIOBHBIE PEIICKCHI.



['ymopainbHast peryaainus U SHA0KPUHHAs CUCTEMA KMBOTHBIX M 4YesoBeka. JKene3bl SHIOKPUHHON
CUCTeMBbl M HX TOpMOHBI. JleiicTBUe TOPMOHOB. B3aMMOCBSI3b HEPBHOM W SHIOKPUHHON CHUCTEM.
['unoranamo-runoduszapHas cucrema.

JdemMoHcTpanuu

IToptper: U. I1. I1aBnos.

Tabmuupr u  cxembl:  «OIHOKJIETOUYHBIE BOJIOPOCHN», «MHOTOKJIETOYHBIE BOJIOPOCIH,

«baktepuny», «lIpocreiimmey, «Opranbl IIBETKOBBIX pacTeHU», «CHCTEMbl OpPraHOB MO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHue HacekoMbix», «Tkanum pacreHuit», «KopHEBbIE CHUCTEMBIY,
«Ctpoenue crtediss», «CTpOoeHHUE JMCTOBOW IUIACTUHKHY», «TKaHHM XKUBOTHBIX», «CKeEleT YeloBeKay,
«ITumeBaputenbHas cucteMa», «KpoBeHocHas cucteMa», «JlpixarenbHass cucrema», «HepBHas
cucremay, «Koxay», «MpIlieuHas cucTeMay,
«BpinenurenbHas cucteMa», «JHJIOKpUHHAs cuctema», «CTpoeHue MbIiby, «AMMyHUTETY,
«Kumeunomnonoctueiey, «(Cxema TUTaHUS pacTeHuil», «KpOBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapuny», «BHyTpeHHee CTPOCHHE T0KIEBOTO YEPBS»,
«HepBHas cucrema pbei0o», «HepBHas cucrema ysrymkn», «HepBHas cucTeMa MPECMBIKAIOITUXCS,
«HepBHas cucrema ntuny, «HepBHas cucrema muiekonuTaroumx», «HepBHas cuctema dyenoBekay,
«Pedaexcy.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX OPraHU3MOB,
MHKpOIpenapaTbl TKaHEW, PpPaKOBHHBI MOJUIFOCKOB, KOJUICKIIMM HACEKOMBIX, HWIJIOKOXKHUX, >KUBBIC
AK3EMIUISIPbI KOMHATHBIX pAcTEHUH, repOdapuud pAacTeHHWH pa3HBIX OTACNIOB, BJIAKHBIC TpPErapaThl
’)KMBOTHBIX, CKEJIETHl IIO3BOHOYHBIX, KOJJIEKIHNH OECIO3BOHOYHBIX >KHMBOTHBEIX, CKEJET 4YeJOBEKA,
o0opynoBaHue JUIsl JEMOHCTpAIlMM MOYBEHHOTO U BO3AYIIHOTO MHUTAHHS PACTCHUMN, paCIICTIIICHUS
Kpaxmana ¥ OenKoB moj JedcTBUEM (EpPMEHTOB, OOOPYIOBAaHHME JUIS JEMOHCTPAIMH OMBITOB II0
HU3MEPEHUIO JKMU3HEHHOM €MKOCTH JIETKMX, MEXaHHU3Ma JbIXaTEJIbHBIX JIBUKEHUM, MOJCIH T'OJIOBHOTO
MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabGopaTopHas padora «/3yueHue TkaHell pacTeHUI.

JlabopaTopnasi padora «l/3y4ueHne TkaHel KUBOTHBIX».

JlaGopaTopHas padora «/3ydyeHne opraHoB IBETKOBOTO PACTEHUS».

Tema 10. PazMHOKeHHe M PAa3BUTHE OPTaHU3MOB

@dopMBl  pa3MHOKEHHST OpPTaHM3MOB: Oecroyioe (BKJIIOYas BEreTaTMBHOE) M TOJOBOE. Bub
0€ecIoNoro pa3sMHOXKEHUS: TTOYKOBAHUE, CIIOPYIIALNS, (hparMeHTaIsl, KIOHUPOBaHUE.

[TonoBoe pa3muoxkenue. llonoBbie kieTku, win rametsl. Meito3. Cranguu meitoza. [loBenenue
xpoMocoMm B Mero3e. Kpoccunrosep. buonorndeckuii cMbIC Meiio3a UM MOJIOBOTO Ipoiecca. Meito3 u
€ro MECTO B KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazButue. ['ameroreHes y >KUBOTHBIX. [lonoBwie xkene3pl. OOpa3zoBaHue U
pa3BUTHE TOJIOBLIX KJIETOK. CriepmaroreHes u ooreHes. CTpOEHHE MOJIOBBIX KIETOK.

Ormo10TBOpEeHNE B SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CTIOCOOBI OTIIIOIOTBOPEHUS:
Hapy)KHO€, BHyTpeHHee. [lapTeHorenes.

WupuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHOJIOTHS — Hayka O pa3BUTHU
opranusMoB. Mopghocenes — oouna us 2nagnvix npobrem smopuonozuu. Komyenyus mopghocenos u
mooenu mopgozeneza. Ctaguu SMOpUOreHe3a KUBOTHBIX (Ha mpumepe Jsarymku). Jpobnenue. Tumnb
npobneHus. [Jemepmunuposannoe u HedepMuHuposanmoe Opodbrenue. bnacmyna, munwvi oOnacmyn.
OcoGenHocty ApoOIEHUS MIIEKOMUTAIONINX. 3apO/bIIIEBbIe JTUCTKU (racTpyJisilus). 3akiajKka OpraHoB



M TKaHEd U3 3apoJbIIIEBBIX JHMCTKOB. B3auMHOE BIMsSHHE 4YacTed pa3BUBAIOLIEIOCS 3apoJbliia
(aMOpHoHanbHasE MHAYKLIMS). 3aKia/ka IUIaHa CTPOCHMS KMBOTHOTO KaK pe3yJbTaT HMEpapXHUeCKHUX
B3aMMOJICICTBUII reHoB. BiusiHue Ha 3MOpHOHAIbHOE Pa3BUTHE Pa3IMUHBIX (AKTOPOB OKpYKaroIIeH
Cpelbl.

Poct u pazButue xuBoTHBIX. [locTomOpuonansHblll nepuoa. IIpsimoe u HempsiMoe pa3BUTHE.
Pa3Butne ¢ meramopdo3oM y 6€Ccrio3BOHOUHBIX M MTO3BOHOYHBIX JKUBOTHBIX. buonoruueckoe 3HaueHue
IIPSIMOTO M HEIPSMOTO PAa3BUTHsL, UX PACIPOCTPAHEHHUE B IPUpOAE. THUIIBI pocTa KUBOTHBIX. DaKTOPHI
PEryJsilii POCTa >KUBOTHBIX M yenoBeka. CTajuy MOCTIMOPUOHANIBHOTO PAa3BUTHA y >KUBOTHBIX U
yenoBeka. [lepuoasl onTOreHe3a yenoseka. CTapeHne U CMEPTh KaK OMOJIOTHYECKUE TIPOLIECCHI.

Pasmuoxxenne u pasputue pacrenuil. ['amerodur m crmopodur. Meio3 B KU3HEHHOM IIHKIIE
pactenmii. OOpa3oBaHue crop B Tpolecce Merosa. ['ameroreHe3 y pacteHuil. OMIoq0TBOPEHHE U
pa3BUTHE PACTUTEIIBHBIX OPTaHU3MOB. J[BOMHOE OIUIOJOTBOPEHUE Y LIBETKOBBIX PACTEHUM.
OOpazoBaHue 1 pa3BUTHE CEMECHH.

MexaHu3MBI PETYISIUN OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmumpr u cxembl: «BereratnuBHOe pa3MHOXKEHHE», «THUIBI OECloNoro pa3MHOXKECHUS,
«Pa3MHOXeHUE XJIaMUJIOMOHA/b», «Pa3MHOXKeHHE OHBIVIEHBD», «Pa3MHOXeHHe Tuapb», «Menos3y,
«XpoMocombl», «l'amerorenes», «CTpoeHue SULEKIETKH U crepMaro3ouaa», «OCHOBHBIE CTalIUU
oHTOreHe3a», «lIpsmoe u HempsiMoe pa3ButHe», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum,
«Pa3BuTHe JnArymKku», «/BOWHOE OILUIOAOTBOPEHUE Yy UBETKOBBIX pacTeHHI», «CTpOeHHUE CeMSH
OJIHOJOJIBHBIX U JIBYJOJIBHBIX pacTEHUN», «KU3HEHHBIM UK MOPCKOW KaITyCThI», «OKHM3HEHHBIN LUK
MXa», «JKM3HEHHBIN UK NATOPOTHUKAY, «KU3HEHHBIN LIMKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHMKPOCKON, MHKpONpEenaparbl SHIEKIETOK U CIepMaTO30UIOB,
Mozenb «L{UKIT pa3sBUTHS JIATYLIKI.

JlabopaTopHasi padora «/3ydeHne cTpOeHUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIPENapaTaxy.

IIpakTnyeckas pabora «BbIiBIEeHHME NPU3HAKOB CXOACTBA 3apOJBIIIEH IO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopHas padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BBHICIITUX PACTCHUN».

Tema 11. I'eHeTHKa — HAYKAa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

WcTopust cTaHOBIEHUS U pa3BUTHA F€HETUKH Kak Hayku. Paboter I'. Menpens, I'. ne ®pusa,
T. Moprana. Posib oTedyecTBeHHBIX yu€HbIX B pa3Butuu reHetuku. Padotsl H. K. Konpnosa, H. .
BasuinoBa, A. H. Benozepckoro, I'. /. Kapneuenko, 0. A. @ununuenxo, H. B. TumogeeraPecosckoro.

OCHOBHBIC TEHETHYECKHE ITOHITHS M CHMBOJLI. I OMOIIOrHMYHBIC XpOMOCOMBI, aJJICIIbHBIC T'CHBI,
AJIbTCPHATUBHBIC IIPU3HAKH, )IOMI/IHaHTHblf/'I u peIICCCI/IBHI)II\/JI IIpHU3HAK, IOMO3UI0Ta, IE€TCPO3UTroTa,
qyucTas JUHHUA, I‘I/I6pI/IJIBI, T'CHOTHII, CbeHOTI/Il'I. OCHOBHEIE METOJABI TCHETHUKH

FH6pHHOHOTquCKHf/'I, HHTOHOFHHCCKHﬁ, MOJ'ICKyJI}IpHO-TCHCTHQCCKHﬁ.

JdemMoHcTpanuu
[Toptpetsr: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsios, H. U1. BaBunos, A. H.

benozepckuii, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.
Tabmuie! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBI CKPEIIIMBAHHS.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUYECKUX UCCIICTOBAHUNY.



Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

MonorubpuaHoe ckpemnuBanue. [lepBwiii 3akoH MeHaenst — 3aKOH €IMHOO0Opa3usi THOPHIOB
nepBoro mnokosneHus. llpaBuno nomuHupoBanus. Bropoill 3akoH MeHnzaens — 3aKOH pacllereHus
npu3HakoB. LluTonoruueckre 0OCHOBbI MOHOTHOPUHOTO CKpenuBaHus. ['umore3a 4ucTOTH raMer.

AHnanusupyromee ckpemuBanue. [Ipomexyrounslid xapakrep HacienoBaHus. Pacuenenue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHHUPOBAHUMU.

Jurunbpuanoe ckpemmuBaHue. Tperuil 3akoH MeHaenss — 3aKOH HE3aBHCHMOIO HAaclieIOBaHUS
pu3HaKoB. LluTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.

CuernieHHoe HacienoBanue nmpu3HakoB. Paboter T. Moprana. CrieruieHHOe HaclieZJOBaHHE TEHOB,
HApYLIEHUE CLETUICHUS MEXKTY FeHaMH. XpOMOCOMHAsl TEOPHUS HACJIECICTBEHHOCTH.

I'enernka mnosia. XpOMOCOMHBIH MEXaHU3M OIpEAENeHUs Moja. AYTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHbIli U rereporaMeTHbIi 1oi. I'eHeTudeckas CTpyKTypa ITOJIOBBIX XPOMOCOM.
HacnenoBanue nprusHakoB, CHEMJIEHHBIX C TIOJIOM.

l'enotunn kak wnenoctHas cucreMa. llneiioTponuss — MHOKECTBEHHOE JIEMCTBHE TIE€HA.
MHoxecTBEeHHBIN ajenu3M. B3aumoseicTBue HeawieabHbIX TeHOB. KoMIimeMeHTapHOCTh. DnHcTas.
[Tonumepwust.

['eHeTHYEeCKUI KOHTPOJIb Pa3BUTHS PACTCHHM, )KUBOTHBIX U YEJIOBEKA, a TAKKE (PU3NOIIOTHIECKUX
MPOIIECCOB, TMOBEJACHUS W KOTHUTUBHBIX (PyHKIMA. ['eHeTnyeckue MeXaHU3Mbl CHMOMOTEHE3a,
MEXaHU3MbI B3aUMOJCHCTBUS «XO3IMH — MAPa3UT» U «XO35IUH — MUKPOOHOMY». ['eHeTHUeCcKue acieKTh
KOHTPOJISI U U3MEHEHUS HACJICACTBEHHON MH(GOPMAIINH B TTIOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JdeMmoHcTpamun

IToptpetsr: I'. Menaens, T. MopraHs.

Tabmuubl m cxembl: «llepBelii M BTOpoM 3akoHbI Mennens», «Tperwit 3akoH MeHaens»,
«AHanu3zupymouiee ckpemuBaHue», «HemomHoe pomuHHpoBaHue», «CLEIJIEHHOE HACIEI0BAHKE
MpU3HaKkoB y Jnpo3oduinely, «['eHeruka momnay, «Kapuotun denoBekay, «Kapuotum Apo30QuHiIb),
«Kapuotun nruis», « MHOXKECTBEHHBIN aJliean3M», «B3anMoaeicTBre reHoBY.

OOGopynoBanue: MoJeldb i JASMOHCTpPAllMd 3aKOHOB €IWHOOOpaszusi THUOPHUIIOB TIEPBOTO
MOKOJICHUS M PpACIICIUICHUS TMPU3HAKOB, MOJEIb [ JEMOHCTPAallMM 3aKOHAa HE3aBUCHUMOIO
HACJICIOBAHUSI TPU3HAKOB, MOJENIb ISl JIEMOHCTPAIlMU CIEIJIEHHOrO HAaCIeI0BaHUSA NPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpoTpenapar: «Jpo3odumnay.

IIpakTuyeckass padora «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO  CKpPEHIMBAHUS Y
TPO30(UITBI».

IIpakTnyeckas padora «/3ydyenue pe3yabTaToB JUTHOPUIHOTO CKPEITUBAHUS Y APO3OPIUIBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

B3aumopeiicTBue reHoTumna u cpensl npu GopmupoBanuu GpeHoruna. 3MeHYMBOCTh MPU3HAKOB.
KadyecTBeHHBIE W KOJMYECTBEHHBbIE TPU3HAKW. BHIbl HM3MEHUYMBOCTH: HEHACIEJICTBEHHAs U
HACJIC/ICTBEHHAS.

Monudukanronnass W3MEHYHMBOCTh. Ponb cpeapl B (opMupoBaHHHM MOAUGPUKAIIMOHHON
n3MeHunBOoCcTH. Hopma peakuuu npusHaka. BapuanuonHslid psin ¥ BapualMoHHas kpuBas (B.
Noranucen). CoiicTBa MOIU(DUKAITMOHHOW N3MEHUYUBOCTH.

l'eHoTunuueckas  u3MeHYMBOCTh. (CBOMCTBA  T'€HOTUIIMYECKOW  M3MEHUYMBOCTH.  Bubl
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHAS, MyTallHOHHASI.



KomOunaTthBHasT WM3MEHYMBOCTh. MeWO3 W TIOJIOBOM TIpollecC — OCHOBa KOMOWHATHBHOM
M3MEHYUBOCTH. Pojb KOMOMHATHBHON M3MEHYMBOCTH B CO3/IaHUU TE€HETUYECKOTO pPa3HOOOpaszus B
npeenaax 0JHOTO BUAA.

MyTannoHHasi U3MEHYUBOCTb. Bubl MyTaluii: reHHble, XpOMOCOMHbBIE, TeHOMHbIE. CTIOHTaHHbIE
Y UHAYIUPOBAaHHBIE MyTallUU. SIIepHbIE M LUTOIUIa3MaTuyeckue Mytanuu. CoMaTuyecKkue U MoJJoBbIE
Mytauud. [IpuyuHBl BO3HUKHOBEHUS MyTauuil. MyrareHbl M UX BIUSHUE Ha OPraHU3MBL
3aKOHOMEPHOCTH MYTAllMOHHOIO TMpolecca. 3aKOH TOMOJOTHYECKHX pSJAOB B HACIEICTBEHHOM
u3menuuBoctu (H.W. BaBuiioB). BuesinepHast ©13MEHUUBOCTh M HACTIEICTBEHHOCTbD.

Onucenemuxa u 9NUCEHOMUKA, PpOJb  INUSEHEMUYECKUX (DAKmopos 8 HACAe008aHuu U
UBMEHYUBOCTNU (PeHOMUNUYECKUX NPUSHAKOS ) OpeaHu3mo6. [leMoHCcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBumnos.

Tabmumer  u cxembl: «Buabpl  u3MeHunBOCcTH», <«MoauduKaMoHHAas U3MEHYUBOCTDHY,
«KoMOuHaTiBHAs H3MEHUYUBOCTHY, «Meio3», «OmnonoTBopeHue», «l'eHeTuueckue 3a00JIeBaHUS
yenoBekay, « Buasl myranuin.

O6opynoBanue: >kKMBbIE U TepOapHble OSK3EMIULSIPbl KOMHATHBIX PACTCHHM, PUCYHKH
(doTorpadun) >KMBOTHBIX C pa3JIMYHBIMU BUJAMU U3MEHUYHBOCTH.

JlabopaTopuas padora «lccnenoBanue 3aKOHOMEPHOCTEH MOAU(PHUKAITMOHHON M3MEHYMBOCTH.
[TocTpoeHne BapHaIlOHHOTO PsiJia ¥ BAPUAIMOHHON KPUBOW».

IIpakTuyeckas padora «MyTanuu y Apo30Q bl (Ha TOTOBBIX MHUKPOIPENapaTax).

Tema 14. I'eneTuka 4ejioBeka

Kapuorun uvenmoBeka. MexayHapoaHas mporpaMMa HCCIEAOBaHUS T'€HOMa 4desoBeka. MeTonabl
W3YYECHUS TEHETUKH 4YeJIOBEeKa: FeHEaJOTH4YeCcKuil, OMM3HELOBBIM, [IUTOT€HETUYECKUH, OMYIAIMOHHO-
CTATUCTUYECKUU, MOJIEKYJISIpHO-TeHETHYEeCKU. COBPEMEHHOE OIpEACIICHNE TeHOTHUIIA: TIOJTHOTEHOMHOE
CEKBCHUPOBAHME, TECHOTUIIMpPOBaHUE, B TOM uucie ¢ noMmouipro [II[Pananusa. HacnenctBeHHbIE
3a00seBaHUs 4YeoBeKa. [ €HHbIE W XPOMOCOMHBIE OOJE€3HM uenoBeka. boiie3sHW ¢ HaclneACTBEHHOM
MPEAPACIIONOKEHHOCTRI0. 3HAUYE€HHWE MEAMIIMHCKOW TEHETUKH B TPEIOTBPAIICHHH U JICYCHUH
TeHETUYECKUX 3a00s1eBaHN yeoBeKka. MeIMKOo-reHeTHIECKOe KOHCYIbTUPOBaHUE. CTBOJIOBBIE KIIETKHU.
[TonsiTHEe «T€HETHYEeCKOro Tpy3a». IDTUYECKHE AaCIEKThl HCCIEIOBAHUNA B OOJACTH PEIaKTUPOBAHHS
r€HOMa M CTBOJIOBBIX KIIETOK.

'eneTndeckue (QakTopsl TMOBBIMIEHHONW YYBCTBUTEIBHOCTH 4YEJIOBEKa K (PU3UYECKOMY U
XUMHUYECKOMY 3arps3HEHUI0 OKpYXKarollell cpenpl. ['eHeTHueckass mpeapacioNokEeHHOCTh YeI0BEKa K
MaTOJIOTUSIM.

JdemoncTpanuu

Tabmuier u cxembl: «KapuoTun uyenoBeka», «MeToAbl H3y4YeHHS TEHETHKH 4YelOBEKay,
«["eneTnueckue 3a00IEBaHUS YETTOBEKAY.

IIpakTHyeckas padora «CocTaBieHUEe U aHAJIU3 POJIOCTIOBHOM.

Tema 15. Cenrekuusi OpraHusMoB

JlomecTuKanus U cenekuus. 3apokaeHne celekuuu U qomectukanuu. Yuenue H. Y. BaBunosa o
[{eHTpax MPOUCXOXKACHUS U MHOT000Opas3us KyIbTypHBIX pacTeHUd. Ponb cenexknuu B CO31aHUN COPTOB
pacteHuid W mopona KUBOTHBIX. CopT, mnopoaa, mTamMM. 3aKOH TOMOJIOTMYECKHUX pPsJIOB B
HacneAcTBeHHOM n3MenunBocty H. Y. BaBuiioBa, ero 3HadueHue 1151 CENEKIIMOHHON paboTHI.



Mertoap! ceneKImoHHOM paboThl. MIcKycCTBEHHBIN 0TOOP: MACCOBBIM W MHAMBUAYATbHBIN. DTaIbl
KOMOWHAIIMOHHOHW ceneKkiuu. VcnpiTanue Mpou3BOAUTENCH MO MOTOMCTBY. OTOOp MO TEHOTHIY C
MTOMOIIBIO OLIEHKH (PEHOTHUIA IIOTOMCTBA U OTOOP MO TeHOTUINY ¢ noMolnbo ananuza JTHK.

HckyccTBeHHBIM MyTareHe3 Kak METO]I CEJIEKIMOHHON paboThl. PaguialimoHHBIH U XUMHYECKUI
MyTareHe3 Kak HMCTOYHHMK MYTalUil y KyJbTYpHBIX (hOopM OpraHu3MmoB. lcrosib30BaHHEe T€HOMHOTO
penakTupoBaHus M MeTonoB pexkomOuHaHTHBIX JHK 118 momydenust ucxonHoro marepuana yis
CEJICKLUU.

[Tonyyenne monuruionoB. BHyTpuBHIOoBas ruOpuau3anus. bian3kopoICTBEHHOE CKpEUIMBaHUE,
win uHOpumuHr. HepoacTBeHHOe CKpellMBaHWEe, WM ayTOpUAMHT. ['eTepo3uc M €ro MPHUYMHBIL.
Hcnonp3oBanue rereposuca B cenekuuu. OtganénHas rubpuausanus. [Ipeomonenue Oecriionus
MEXBUAOBBIX THOPUAOB. JOCTHKEHUS CENEeKIINN PACTeHUM U KUBOTHBIX. «3€1EHAsA peBoIoYUsLY.

CoxpaHeHHe U HM3Y4YEHHE I€HETHYECKHX PECYpCOB KYIbTYPHBIX PACTEHUN U MX TUKUX POIUYEH
IUI CO3JaHUsI HOBBIX COPTOB M THOPHIIOB CENBCKOXO3SIMCTBEHHBIX KYIBTYp. M3yuenue, coxpanenue u
ynpasieHue 2eHemuyecKUMU pecypcami CenbCKOXO3AUCMBEHHbIX U NPOMbBICIO8bIX HCUBOMHBIX 6 YETIAX
VAYUUEHUS. CYWEeCMBVIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUC/le ¢ NPUMEHEHUEeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIEeO08AHUL, NePedo8blX udell U NepCneKmuU8HbIX MexHON02Ul.

JdemMoHcTpanuu

IToprpersr: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykpsnenko, b. JI
Acraypos, H. bopnoyr, /I. K. besnses.

TaOmuis! u cxembl: «L{eHTpbI IPOUCXOXKAECHNUS U MHOI000pa3us KyJIbTYypHBIX pacCTEHUI», «3aKOH
TOMOJIOTMYECKUX PSIIOB B HACJIEACTBEHHOM H3MEHUYMBOCTH», «MeToasl cenekuuny», «OTnanéHHas
rudpuanszanus», «MyrtareHes».

JlabopaTtopHasi padora «/3yueHune COpPTOB KyJNbTYPHBIX PACTEHUH M MOPOJ JTOMAIIHUX
KUBOTHBIX).

JlaGopaTopHas padora «/3ydueHne METOJOB CEJIEKIIUN PACTEHUII.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUN».

Jdkckypeust «OCHOBHBIE METOJbI M JOCTHXKEHHUS CEJIEKLIMHM pacTeHUH W IKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, TNIEMEHHYIO (pepMy, COPTOUCTIBITATENbHBIA yYacTOK, B TEIUIMYHOE X035 CTBO,
B J1a00paTOpHIO arpOyHUBEPCUTETA UM HAYIHOTO IICHTPA)».

Tema 16. BUOTEeXHOJIOTUS M CHHTETHYECKASI OMOJIOTUSA

OOBbeKThl, HCMONb3yeMble B OHWOTEXHOJIOTWH, — KIETOYHbIE U TKAaHEBbIE KYJIbTYpBHI,
MUKpPOOPTaHU3Mbl, MX XapaKTepUCTHKa. TpagulMoHHas OMOTEXHOJOTHs: XjeOomeueHue, MoixydeHue
KHMCJIIOMOJIOYHBIX IIPOJYKTOB, BUHOJEIINE. Mukpobuosornueckui CUHTE3. OOBeKTHI
MUKpOOHOIIOruyecKux TexHoaoruii. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.

CoznaHue TEXHOJIOTMH M MHCTPYMEHTOB II€JICHANPaBIEHHOTO MU3MEHEHUS U KOHCTPYHPOBAHMS
T€HOMOB C LEJbI0 MOJYYEHHs] OPraHM3MOB M WX KOMIIOHEHTOB, COJAEpP’KallMX HE BCTpEYaroluecs B
npupojie GMOCUHTETHUECKUE ITYTH.

Knerounas wHxeHepus. MeToabl KyJabTypbl KIETOK M TKAHEM pACTEHUHM W JKUBOTHBIX.
Kpunobanku. Comaruueckas rudpuu3anus 1 coMaTndeckuil aMmopuorenes. Mcnoiap3oBanue ramionioB
B CEJEKUHH pacTeHui. [lonyuenue MOHOKIOHANbHBLIX anmumen. Flcnonv3oeanue MOHOKIOHANbHBLIX U
NOJUKIIOHANbHBIX aumumen 8 MeouyuHre. VICKyCCTBEHHOE OILIOI0TBOPEHUE.



PexoHCTpyKIMsST SHIEKIETOK W KJIOHMPOBAHWE JKMBOTHBIX. METOJ TpPAaHCIUIAHTALMU SIEp KIIETOK.
Texnonozuu 0300p08IeHUs, KYJIbMUSUPOBAHUS u MUKDOKIIOHATIbHO20 DPA3MHOJICEHUS
CeNbCKOXO3AUCNEEHHBIX KYIbMYD.

XpoMOCOMHass W TeHHass WHXeHepus. VICKyCCTBEHHBIM CHHTE€3 T€Ha U KOHCTPYMPOBAaHUE
pexombunantHeix JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTMKEHUS W TEPCHICKTUBBI
XPOMOCOMHOW ¥ T€HHON MHXEHEPHH. DKOJIOTUYECKHE M STUUECKUE MPOOIIEMbI TEHHOW MH)KEHEPUH.

Menunuackue OuotexHosoruu. IloctreHomuass mmdpoBas wMemuiuHa. [IIP-amarnoctuka.
MeTabosIOMHBIN aHANK3, TEHOLIGHTPUYECKUM aHaIU3 IMPOTeOMa YeJOBEKa JJIs OIEHKH COCTOSIHHUS €ro
310poBbs. Mcrmonp30BaHUE CTBOJNIOBBIX KIETOK. TapreTHas Ttepamus paka. 3D-OmowmkeHepws Uis
pa3paboTku (HyHIaMEHTAIBHBIX OCHOB METUITMHCKUX TEXHOJOTHH, CO3JaHUS KOMIUICKCHBIX TKaHEU
COUYCTAHHEM TEXHOJIOTUH TpEXMepHOro OuompuHTHUHTA © ckadoNIUHTa s pelieHus 3aaad
MEPCOHAIIM3UPOBAHHON MEIUIHBI.

Cozanue BEKTOPHBIX BakIMH C [elbl0 oOecriedeHuss KOMOMHMPOBAHHOW 3alllUThl  OT
Bo30yauteneii  OPBUM,  ycraHoBieHHMe  MOJEKYSIPHBIX ~ MEXaHU3MOB  (DYHKIMOHHPOBAHUS
PHKconepsammx BUPYCOB, BBI3BIBAIONINX 0CO00 OTMACHBIE 3a00ICBaHIS YEIIOBEKA U KUBOTHBIX.

JdemMoHcTpanuu

Tabmuupl u cxemsl: «/cmoap30BaHNE MUKPOOPTaHU3MOB B TPOMBIIUIEHHOM MPOU3BOJICTBEY,
«Knerounas nuuxxeHepus», «I' eHHasE UHKEHEPUS».

JlabopaTopHas padora «/3yueHne 00beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llonydyeHue MOJIOYHOKUCIIBIX IPOTYKTOBY.

3KCKprI/IH «buoTtexHojorusg — BaXHEHUIIAs IIpOU3BOAUTCI/IbHAA CHJIa COBPEMCHHOCTHU (Ha
OHMOTEXHOJIOTHYECKOE HpOI/ISBOI[CTBO)».

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHMS OOYUYAIOIIMMHUCS MPOrPaMM
CpeaHero oo1ero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIE U MPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE3yNbTaTOB OCBOCHHS MPOTpaMMbl MO OHOJOTHU BBIIEICHBI
CIIEYIOIINE COCTABIISIFOIINE: OCO3HAHHUE OOYYAIONIMMHUCS POCCUHCKOM Tpa)TaHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CAMOOIPEACNEHUIO, Haluuyue Momusayuu K
o0yueHuto OMOJIOTUH, YeleHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUH JIMYHOCTU HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH M UCTOPUUYECKHUX TPATUIIUN pa3BUTHUS OUOJIOTHYECKOTO 3HAHUSA, 20MOBHOCMb U
cnocobHocms O0YYAIOLINXCSl PYKOBOJCTBOBATHCSI B CBOEH JEATEIBHOCTH II€HHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMHM, TPUCYIIUMHU CHUCTEME OWOJIOrMYEcKOro oOpa3oBaHUs, Haauyue npasoCoO3HAHUSL
AKOJIOTMUECKOH KYJIBTYPBl, CHOCOOHOCMU CMABUMb 1IETU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIMYHOCTHBIE PE3YNIBTAThl OCBOEHUS MPOTPAMMBI 110 OMOJIOTHH JIOCTUTAIOTCS B €MHCTBE YIeOHOM
M BOCIUTATEIBHOM  JEATEIbHOCTM B  COOTBETCTBHM C  TPAAUIIMOHHBIMH  POCCHUHCKHMH
COIIMOKYJIbTYPHBIMUA, HWCTOPHYECKUMH U JIyXOBHO-HPABCTBEHHBIMH I[EHHOCTSIMU, TPHHSATHIMH B
oOIecTse TpaBWIaMH W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT TMpoIleccaM CaMOITO3HAHWS,
CAaMOBOCITUTAHHUS W CaMOPAa3BUTHsI, pPAa3BUTHS BHYTPEHHEH TMMO3UIMK JTUYHOCTH, NATPUOTH3MA U



YBa)KEHHUS K 3aKOHY M IIPaBOMOPAJIKY, YEIOBEKY TPyJa U CTapIIeMy MOKOJICHHUIO, B3aUMHOTO YBaXKEHUS,
OEepeXKHOr0 OTHOILIEHUS K KYyJbTYpHOMY HACIEAUI0 M TPAJUIUSIM MHOTOHAIMOHAJIBLHOTO Hapoja
Poccuiickoit deneparuu, npupoie U OKpYKaroUEn cpee.

JImuHOCTHBIC pe3yiabTaTbl OCBOCHUMA yqe6H0ro npeamMera «buonorus AOJDKHBI  OTpaXaTb
TOTOBHOCTh W CIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS CPOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIUEN JMYHOCTH, CHUCTEMOW LIEHHOCTHBIX OpPUEHTAIMil, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM LEHHOCTSM POCCHIICKOTO O0IECTBa, pPACHIMPEHUE >KU3HEHHOTO
ONbITa U OMNbITA JEATEIBHOCTH B MPOLECCE PEalM3aldyd OCHOBHBIX HANpPABJICHHI BOCHUTATEIbHOU
NEeSATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpa:kaaHcKoOro BOCHUTAHUA: CHOPMUPOBAHHOCTD IrPAXKIAHCKOW MO3ULIUU oOyuaromerocs
KaK  aKTUBHOIO U

OTBETCTBEHHOT0 YJIeHa POCCHUMCKOro OOIIEeCTBa; OCO3HAHHWE CBOMX KOHCTUTYLIHOHHBIX NIpaB H

00s13aHHOCTEH, YBaXKCHHE 3aKOHA U

MPABOIOPSIKA; TOTOBHOCTh K COBMECTHOM TBOPUYECKOH HEATENILHOCTH TMPH CO3/JaHUU Y4eOHBIX

MIPOEKTOB,
pelieHnyd y4yeOHBIX M TO3HABaTENbHBIX 3a/a4, BBINOJHEHUHU OHOJOTHYECKUX JKCIEPUMEHTOB;
CIIOCOOHOCTH OIPENEATh COOCTBEHHYIO TIO3HUITHIO TI0 OTHOIICHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBICHATH €€; YMEHHE YUYUTHIBATH B CBOMX JIEHCTBUSX

HEO00XOIUMOCTh KOHCTPYKTUBHOTO B3aUMOJCUCTBUS JIOJEH C pa3HBIMH YOEKICHUSIMHU,
KYJIbTYPHBIMU LIEHHOCTSIMM U COLUAJIBHBIM IOJOXKEHUEM; TOTOBHOCTh K COTPYAHUYECTBY B IPOLECCE
COBMECTHOTO BBINOJIHEHUS YUEOHBIX, [MO3HABATENbHBIX U UCCIIEIOBATEIbCKUX 33Ja4, YBAXHUTEIHLHOTO
OTHOIIICHUA K MHCHHIO

OIIIIOHCHTOB IIPpH O6cy)K,I[eHI/II/I CIIOPHBIX BOIIPOCOB OHOJIOrUYECKOI0 COACPIKaHUA; I'OTOBHOCTb K
FYMaHI/ITapHOﬁ u BOHOHTépCKOﬁ ACATCIIBHOCTH,

2) MATPUOTHYECKOT0 BOCITUTAHMUS:
c(hOpMHUPOBAHHOCTH POCCUICKON TPaTaHCKON UACHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH nepea PoauHoOM, ropaoCcTH 3a CBOM Kpai, CBOKO
Ponuny, cBOi s3bIK M KyJIbTypYy, MNPOIUIOE M HACTOSAIIEe MHOTOHAalMOHAJIBLHOrO Hapoja Poccuw;
LIEHHOCTHOE OTHOIIEHUE K TPUPOJHOMY HACIEANIO U TAaMATHUKAM IPUPOABI, JOCTUKEHUSIM

Poccuu B HAYKEC, UCKYCCTBC, CIIOPTEC, TCXHOJIOTUAX, TPYAC, CIIOCOOHOCTH OLICHUBAThb BKJIaJ pOCCHﬁCKI/IX
y‘{éHBIX B CTAHOBJICHUC W PAa3BUTUC 6I/IOJ'IOFI/II/I, IMOHUMAaHUs 3HAYeHUsI OWOJIOTHHM B IO3HAHWHU 3aKOHOB
NpupoAbl, B XHU3HHU YCJIOBCKA WU COBPEMCHHOI'O 06IJ_ICCTBa; uaeHas y6e)IC,HéHHOCTB, T'OTOBHOCTb K
CJIIY’KCHHUIO U 3alllUTC OTC‘IGCTB&, OTBCTCTBCHHOCTD

3a ero cyns0y;
3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:
OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HAPO/Ia;
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHNUS,
CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHHUs, OPUEHTHPYSICh Ha

MOpPaJbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH; OCO3HAaHHME JMYHOTO BKIaJIa B
MOCTPOCHUE YCTOHYMBOTO OyIyIETo;

OTBCTCTBCHHOC OTHOMICHUC K CBOUM POJUTCIIAAM, CO3AaHNIO CEMbU HA OCHOBE OCO3HAHHOT'O

MIPUHATHS LEHHOCTEN CEMENHOM KU3HH B COOTBETCTBHUHM C TPAAULMAMU Hapo10B Poccuu;



4)3CcTeTHYECKOro BOCIIUTAHNS :
ACTETHYECKOE OTHOIIEHUE K MUY, BKIIIOUAsi ICTETUKY ObITa, HAYYHOTO ¥ TEXHUIECKOTO
TBOpPYECTBA, CIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHHWI; MOHUMAHUE AMOIIMOHAIIBHOTO BO3ACHCTBUS
YKUBOW TIPUPOABI U €€ IEHHOCTH; TOTOBHOCTh K CAaMOBBIPQXCHHUIO B Pa3HBIX BHUaX HMCKYCCTBA,
CTPEMJICHUE MPOSIBISATH

Ka4eCcTBa TBOPUYCCKOM JTMUYHOCTH;
5) puznyeckoro BocnuTaHus, popMHPOBAHMS KYJIbTYPHI 3/10POBbS U

IMOIMOHAIBLHOIO 6JIAT OOy YHSA:

NOHUMAHUE M peaiu3alus 3J0pOBOro M 0Oe30macHoro oOpas3a >KU3HH (3I0POBOE IUTAHUE,
COOJIIO/ICHME TUTMEHHYECKUX IPAaBWI W HOPM, COQIaHCHPOBAHHBIM pPEXHUM 3aHATUH W OTHbIXA,
peryispHas pu3nYeckas aKTHBHOCTH), OEPEKHOT0, OTBETCTBEHHOIO M KOMIIETCHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY  (DU3MYECKOMY HM  ICHXHUYECKOMY 370POBbIO; TMOHMMAaHHE I[CHHOCTH IPaBHII
HHIUBHIYyATbHOTO M KOJUIEKTUBHOTO 0€3011aCHOTO
MOBEJICHUS. B CHTYAIlUsIX, YTPOXKAIOIIUX 3I0POBBI0 M KU3HHU JIFOJAEH; OCO3HAHUE TMOCICACTBUN H

HETIPHUSTHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOT OIS,

HapKOTHUKOB, KYpPEHHUS);
6) TPy 10BOr0 BOCTIMTAHMS:

TOTOBHOCTb K TPY/Y, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOI00HE;

TOTOBHOCTh K aKTHBHOM JICATEIPHOCTH TEXHOJOTMYECKOM U COLIMAILHON HANPABICHHOCTH,
CIMIOCOOHOCTh HMHHUIIMMPOBATh, IUIAHHKPOBATh M CAMOCTOSTEIBHO BBIIOIHATh TAKYIO JEATEIbHOCTD;

HHTEPEC K pa3invHbIM chepam nmpohecCHOHAIBLHON IESTEIbHOCTH, YMEHHE COBEPINATh
OCO3HaHHBIH BbIOOp Oyayiied mpodeccuu W peann30BbIBATh COOCTBEHHBIC JKM3HEHHBIC IIJIAHBI;

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHMIO Ha MPOTSHKEHUH BCEH

JKU3HU,

7) 3KOJIOTHYECKOr0 BOCIIMTAHHUS:
HKOJIOTHUECKH 1eIecO00pa3HOe OTHOIICHHUE K MPUPOIE KaK UICTOYHHUKY KU3HU Ha 3emiie,

OCHOBE €€ CYIIIECTBOBaHMS,
MOBBIIIEHUE YPOBHS 3KOJIOTUYECKOH KYJIbTYphI: IPHOOPETEHHE OIbITA TNIAHUPOBAHUS

MIOCTYIIKOB U OLICHKH MX BO3MOXHBIX MOCIIEJCTBUI JUIsl OKPYKAIOIIEH Cpe/bl; OCO3HAaHUE II100aIbHOTO
XapakTepa dKOJIOTHYECKUX MPOOJIeM U IMyTeH UX pelIeHUs; CIIOCOOHOCTh UCTIOIh30BaTh MPUOOpETaeMbIe
IpU W3Y4YEHUU OMOJOTMM 3HAHWA M YMEHMsI NpPHU pELIEHUU MpoOJeM, CBA3AHHBIX C palOHAIbHBIM
MIPUPOIONOJIB30BaHNEM (COOIIOICHHE MTPaBWJI MOBEIEHUS B MPUPOJE, HAIPABIEHHBIX HA COXpaHEHHE
paBHOBECHSI B 3KOCHUCTEMAX, OXpaHy BUJOB, KOCHUCTEM, OMochephl); aKTUBHOE HENpUATHE JNEHCTBUH,
NPUHOCSIIMX Bpel OKPYKAIoLIeH NpUpOAHON cpene, yMEHHE NpPOTHO3UPOBATh HEOJIAronpUsTHBIE
9KOJIOTMUECKHE TIOCTIEACTBUS MPEANPUHUMAEMBIX AEMCTBUM M MPENOTBpAINaTh MX; HAJIUYUE PA3BUTOIO
9KOJIOTMUECKOTO MBILUIEHHS, SKOJIOIMYECKON KYyJIbTYpbl, OIBITA JESATEIBHOCTH 3KOJIOIMYECKON
HaIpaBJIEHHOCTH, YMEHMsI pYKOBOJCTBOBATbCSI MMM B II03HABATEIbHOW, KOMMYHUKAaTHUBHOH U
COLIMAJIbHOW IPAKTHUKE, TOTOBHOCTHM K YYacTHI0 B IPAKTUYECKOW JAESITEIBHOCTH SKOJIOIMUYECKOM
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKH U OOLIECTBEHHON MPAaKTHKH, OCHOBAHHOIO HA JHAJIOTe KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO



CBOET0 MecTa B MOJUKYJIbTYPHOM MUPE; COBEPLUICHCTBOBAHUE S3bIKOBOM M YUTATENBCKON KYJIbTYPBI KaK
CpeACTBA B3aMMOICHCTBUS
MEXIy JIOAbMU U ITO3HAHUS MUPA; TIOHUMaHUe crielu(pUKU OMOJIOTUU KaK HAyKH, OCO3HAHMs €€ POJIM B
hopmMupoBaHUHN
palMOHAIBHOIO HAyYHOI'O MBILIUIEHUS, CO3JaHUU LIEIOCTHOTO NPEACTABICHUs 00 OKPYXKAIOLEM MHpe
KaKk O €IMHCTBE IPUPOAbI, YeJIOBEKa M OOIIEeCTBA, B IMO3HAHUM HIPUPOAHBIX 3aKOHOMEPHOCTEH u
peleHny npodsieM COXpaHeHHs IPUPOAHOTO PaBHOBECHUS; YOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUH TS
COBPEMEHHOW LMBWIM3ALMU: OOECHEUeHHsT HOBOTO YPOBHS DPAa3BUTHUS MEAMLMHBI, CO3JIaHHUE
NEPCHIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pelaTh pPeCypCcHbIe MPOOIEMbl pa3BUTHS YEJIOBEYECTBA,
MOKUCKAa TMyTeH BBHIXOJAa M3 TJIOOAIBHBIX HKOJOTMYECKUX MpoOJiieM M o0ecredyeHus: Mepexoaa K
YCTOMUMBOMY Pa3BHTHIO, PALMOHATBHOMY HCIIOJIB30BAHUIO MPUPOIHBIX PECYpPCOB M (POPMUPOBAHUIO
HOBBIX CTaHJAPTOB >KU3HH; 3aWHTEPECOBAHHOCTh B TOJIYYEHUH OWOJOTMYECKUX 3HAHUK B IEIAX
MOBBIIIEHUST OOMIECH KYJNbTYpbhl, €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, KaK COCTaBHOM YacTH
(GYHKIMOHATIBHON I'paMOTHOCTH o0ydaromuxcs, (GopMUpyeMOil IpyU M3y4E€HUU OMOJIOTUH; TOHUMaHHE
CYIIIHOCTH METOJOB IO3HaHUs, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BATh
[oJTyJaeMble 3HaHUs JJIs aHaJIu3a U OObSICHEHHUS SIBJICHUH OKPYXKAIOIEro MUpa U MPOUCXOASIINX B HEM
M3MEHEHUH, yMeHue JienaTb 00OCHOBAHHBIE 3aKJIIOUEHHS] HAa OCHOBE HAayYHBIX (DAKTOB U HMEIOIIUXCS
JAHHBIX C I1IeJIbI0 IOJIyYEHHs! JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CAMOCTOSITENIBHO MCIIOJIb30BaTh
OMoJIOrnYecKue 3HAHUs [Vl PEeLIeHUs
npobjeM B pealbHbIX JKU3HEHHBIX CHUTYallMsX; OCO3HAaHME IIEHHOCTH HAay4YHOH JesTeIbHOCTH,
TOTOBHOCTb OCYILECTBIISATh IPOEKTHYIO U
HCCIIEIOBATEIbCKYIO JIESITEIbHOCTh WHAMBUIYAIbHO W B TIpYIIE; TOTOBHOCTh M CHOCOOHOCTh K
HEeNpepbIBHOMY O00pa30BaHUIO M €aMOOOPa30BaHUIO, K AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHHMH 10
OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH.

METANIPEJMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yabTaThl OCBOSHUS yueOHOTo mpeaMeTa «broaorusy BKII0YaloT: 3HAaYUMBbIe
s (opMHpOBaHUS MHPOBO33PEHHSI OOYYAIOMIMXCS MEKIUCIUIUIMHAPHBIE (MEXIpPEeIMETHBIC)
OOIIIeHAYYHbIE TOHSATHUS, OTPAXKAIOIINE EIOCTHOCTh HAYYHOW KapTHHBI MHUpa U CHEHH(PHUKY METOJI0B
MO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUs, SIBICHHE, MPOLIECC, CUCTEMA,
HAy4YHBI (paKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIENOBaHHE, HAOTIOACHUE,
W3MEPEHHE, OHKCIEPUMEHT U JpYyrue); YHUBEpCalbHbIE yueOHble JelcTBUs (TTO3HABATEINbHEIE,
KOMMYHUKATUBHBIE,  PETYJISITUBHBIE),  obOecneunBaromme  ¢GopMupoBaHue  (HYHKIIMOHATBHOMN
IPaMOTHOCTH M COIIMAJIbHOM KOMITETEHIIMN O0YyYaromMXcsl; CIOCOOHOCTh 00YYaroMXcsl UCIOIb30BaTh
OCBOCHHBIC MEKTUCITUTIIIHHAPHBIC, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAIbHBIC YU€OHbIE ICHCTBUSA B
ITO3HABATEJIBHON U COLMAIIBHOW MTPAKTHKE.

B pesynbprare mzydeHus OMOJIOTMHM Ha YPOBHE CPEIHEr0 OOIIero oOpa3oBaHUs y 00ydaromerocs
OyayT chopMUpOBaHBI TIO3HABaTeNbHbIE YHUBEpCAIbHBIC Y4eOHBIC [EHCTBUS, KOMMYHUKATHBHBIE
yYHHUBEpCaIbHbIE Y4eOHbIE NEHCTBUS, PETYIATUBHBIE YHUBEPCAIbHBIC Y4eOHBIE ACHCTBHS, COBMECTHAS
NEeSATEIbHOCTD.

MeTtanpeaMeTHble pe3yiabTaThl OCBOSHHUS MPOTPaMMBbl CPEIHEro OOIIEero 0O0pa30BaHUs JIOJKHBI
OTpaxaTh:

OBJIaIleHI/le YHuBEpPCAJIbHBIMU y‘leﬁHbIMI/l MNOo3HaBaTC/JIbHbIMU HeﬁCTBHHMH:



1) 6a3oBble JOrMYecKHe IEHCTBHUA: CAMOCTOSATEIBHO (GOPMYIUPOBATh M aAKTYyaIH3UPOBATH

npobJieMy, pacCMaTpuBaTh €€
BCECTOPOHHE; MCII0Jb30BaTh IPU OCBOCHMM 3HAHUN HPUEMBI JIOTMUECKOrO MBIIUICHUs (aHAIu3a,
CHHTE3a, CPaBHEHHUS, KIacCU(PHUKALIMU, 0000ILEH ), pACKPbIBaTh CMBICI OMOJIOIMUYECKUX OHATHH
(BBLAETATh UX XapaKTEepHbIE MPHU3HAKH, YCTAaHABIMBATh CBA3U C APYTMMH HOHATHSAMM); ONPENEIATH

LIeJIN I€ATEIIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTHXKEHUS,

COOTHOCHUTH PE3yJbTaThl JESATEIHHOCTH C IOCTABICHHBIMU IEJSMH; HCIIOJNb30BaTh OHMOJOTHMYECKHUE

MOHATUS 1151 00BsCHEHUs (PAKTOB U SIBICHUH KUBOU
IPUPOJIBL; CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIC, I€AYKTUBHBIC, TI0 AaHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH M TPOTHUBOPEYMS B PpACCMATPUBAEMBIX SIBJICHUAX, (POPMYyTUpOBaTH BBIBOABI M
3aKJIIOYCHHUS; IPUMEHATh CXEMHO-MOJICIbHbBIE CPEICTBA IS MPEICTABICHUS CYIIECTBEHHBIX CBSI3EH U
OTHOLICHWHA B H3y4aeMbIX OHOJIOTHYECKUX OOBEKTaX, a TaKKe NPOTHBOPEUYHM pPAa3HOTO poja,
BBISIBJICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX UCTOYHHKAX; Pa3pabaThIBaTh IJIAH PEIIEHUS IPOOJIEMBI C
y4E€TOM aHaIM3a UMEIOIINXCSl MaTepUAJIbHBIX
U HEMaTepHAIbHBIX PECYPCOB; BHOCHTH KOPPEKTHBHI B JESTEIBHOCTh, OLICHUBATH COOTBETCTBUE

pe3yabTaTOB LIEISIM,

OLIEHUBATh PUCKU TIOCIIEACTBUN NEATEIHLHOCTH; KOOPIAMHUPOBATH M BBHINOJHATH PabOTy B YCIOBHUSX

peasbHOr0, BUPTYAIBHOTO U
KOMOWHUPOBAaHHOTO B3aWMOJICHCTBHS; pa3BUBaTh KPEATUBHOE MBIIUICHUE MpU

peIIeHIH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIIeN0BaTeILCKUE IEHCTBUSI: BIIAJICTh HABBIKAMH Y4eOHO-UCCIICI0BATEIbCKOM 1
MPOEKTHOM JEATENbHOCTH, HAaBBIKAMH pa3pelieHus npodieM, CnocoOHOCTBI0O W TOTOBHOCTBIO K
CaMOCTOSITETFHOMY ITOMCKY METOJIOB PEIICHUS MMPAKTUIECKUX 3314, IPUMEHEHHUIO Pa3IIMUYHBIX METO/I0B
MIO3HAHUS;

WCTIOJB30BATh PA3JIMYHBIC BHIBI JEATETBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAINH, TPEoOPa30BAHUIO M TPUMEHEHHIO B YYEOHBIX CHUTYAIHsIX, B TOM YHUCIIE MIPH CO3IaHUH
Y4eOHBIX W COIHUAIBHBIX MPOEKTOB; (OPMHUPOBATH HAYYHBIH THIT MBIIIICHHUS, BIAJETh HAYIHOH
TEPMUHOJIOTHEH, KITFOUEeBBIMU
MOHATUSIMM W METOAAMM; CTaBUTh U (GOPMYyIHPOBAaTH COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHOMN

JeSITeTbHOCTH U
KM3HEHHBIX CHUTYallUsX; BBIABIATh NPUUYUHHO-CIEJCTBEHHBIE CBA3M M aKTyaJlU3UpOBaTh 3ajady,
BBIJIBUTaTh TUMOTE3y €€ pelleHHs,, HaAXOJUTh apryMEHThl JUIsl J0Ka3aTelbCTBA CBOMX YTBEP)KICHMIH,
3aJaBaTh TMapamMeTpbl U KPUTEPHUU pEIICHUs; aHAIM3WPOBATh IMOJYyYCHHBIE B XOJI€ PEIICHHS 3aJa4H
pe3yIbTaThl, KPUTUYECKH OIICHUBATh
UX JOCTOBEPHOCTb, NPOTHO3MPOBATh W3MEHEHHWE B HOBBIX YCIIOBHSX; JaBaTh

OILIEHKY HOBBIM CHTYAIIUsIM, OIICHUBATh TIPHOOPETEHHBIN OIIBIT;

OCYILIECTBIIATH 1IeJIEHANIPABICHHBIN MOMCK MEPEHOCa CPEJICTB U CIIOCOO0B AEUCTBUS B
poeCCHOHATIBHYIO CPey; YMETh IEPEHOCUTh 3HAHHS B TO3HABATENIbHYIO U IPAKTUYECKYIO 00JIaCTH
KHU3HENIEATeNIbHOCTH; YMETh MHTETPUPOBATh 3HAHUS M3 Pa3HbIX MPEIMETHBIX

oOIacreii;

BBIJIBUT'aTh HOBbIE UJICH, MpEAaraTh OpUrHHaIbHbIE TOJIXObI H PELLICHNS, CTABUTh

HpO6HeMH " 3aJ1a4, JOITYCKAroIIHUEC aJIbTCPHATUBHBIC PCIICHUA.



3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MHPOpPMaLUHU (TEKCTe y4eOHOro mocoodus, HaydHO-
MOMYJISIPHOM TUTEpaType, OMOIIOTHYECKUX CIIOBAPSIX U CIIPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NTaHHBIX, B
WuTepHere), aHanu3upoBaTh WHGOPMAIHMIO PA3IMYHBIX BUAOB U (OPM NPEACTABICHUS, KPUTHUYECKH
OLIEHUBATh €€ JIOCTOBEPHOCTh W HENPOTUBOPEUMBOCTH; (HOPMYIHPOBATH 3alpPOChl U MPUMEHSTH
pa3IUYHbIE METOJIBI IPU TIOUCKE M 0TOOpe
Ouosiornyeckoil MHPOpPMaLMU, HEOOXOIUMON Ui BBIIIOJHEHUs YYEOHBIX 3a/a4; NpUOOpeTaTh OIBIT

MCTOJIb30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA,

COBEPIICHCTBOBATh  KYJIBTYpPY AKTUBHOTO  HCIIOJNB30BAaHMS  PA3IMYHBIX TOMCKOBBIX  CHCTEM;

CaMOCTOSITENILHO BEIOMPATH ONTUMATIBHYIO ()OPMY IPECTABICHUS OHMOIOTUYECKOM
uHpopMamu (Cxembl, rpaduKH, TUarpaMMbl, TaOJIUIBI, PUCYHKH M JPYTOe€); UCIOJIb30BaTh HAYYHBINA
A3BIK B KayeCTBE CPEJICTBA MpH paboTe ¢ OHONornyeckor MH(pOpMAIMen: MPUMEHATh XUMHYECKHE,
¢usnyeckue M MaTeMaTHYeCKHEe 3HAKW M CHMBOJIBI, (OpMynbl, ab0peBHaTypy, HOMEHKJIATYpY,
UCIIOJIB30BATh ¥ MPE0OPa30BhIBATH 3HAKOBOCUMBOJIMYECKHE CPEACTBA HATIISAHOCTH; BIIaIETh HABBIKAMH
pacro3HaBaHMs U 3aIIUTHI HHPOPMALUHU, HHHOPMAITMOHHOK
0€301MacHOCTH JINYHOCTH.

OgJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) o0lIeHHe: OCYIIECTBIISATh KOMMYHHKAIIMH BO BCEX cepax KU3HHU, AKTUBHO Y4aCTBOBATH
B JIMAJIOT€ WM JUCKYCCHH TI0 CYIIECTBY 0OCYX/1aeMOil TEMBbI (YMEHHE 337aBaTh BOPOCHI, BEICKa3bIBATh
CYXIIEHUS OTHOCUTEIBHO BBIIOJHEHHS TNpeIylaraéMod  3afadd, y4YUTBIBATH HMHTEPECHl U
COTJIACOBAHHOCTh  IMO3WIMHA  JPYT'MX YYaCTHUKOB JHAllora WJIM JUCKYCCHH); Paclo3HaBaTh
HeBepOalbHBIE CpeNCTBa OOIICHWS, IOHMMATh 3HAYCHHWE COLMAJIBHBIX 3HAKOB, IPEIIOCHUIOK
BO3HMKHOBEHUS KOHQIUKTHBIX CUTYallUH, YMETh CMAT4aTh KOH(QIIMKTHI M BECTU IIEPETOBOPHI;

BJIQJIETh Pa3JIMYHBIMU crioco0aMu OOIIEHMSI M B3aUMOJEHCTBUS, IOHUMATh HAMEPEHUs IPYIHX
JOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHON hopme popMyaupoBaTh
CBOM BO3PaXXCHMSI; pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeECTHAasl /1esiTeJIbHOCTh: IIOHUMAaTh U HCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON U
MHIUBUAYAJIBHON pabOThl NMpU peUIeHUH OMOJIOTMYECKOW MPOoOsIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHHUS] TPYIIOBBIX (OPM B3aUMOAECUCTBUS NP PELICHUH yueOHOU 3a/1auM; BBIOUPATh TEMATHKY U
METO/]Ibl COBMECTHBIX JIEUCTBUHN C YUETOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEH  KaXJIOro wWieHa KOJIJIEKTUBA; NPUHHUMATh I€IM COBMECTHOW JEsTeNbHOCTH,
OpPraHM30BbIBaTh M KOOPAMHHUPOBATH JEHUCTBUS MO €€ JOCTH)KEHMIO: COCTaBIIATH IJIaH JIEHWCTBUH,
pacmpeienaTh poiau ¢ y4éTOM MHEHHH YYaCTHHUKOB, OOCYXXJIaTh pPE3yJdbTaThl COBMECTHOW PpPabOTHI;
OLIEHHMBATh KAYECTBO CBOETO BKJIAJa U KaXKJA0I0 yYaCTHUKA KOMaH/bI B OO pe3yabTaT
o pa3paboTaHHBIM KPHUTEPHSIM; MpeJularaTb HOBbIE IPOEKThI, OLIEHUBATh WJEH C MO3UIIMA HOBHU3HBI,

OpPUTHHAIIBHOCTH,

MPAKTUYECKONW 3HAYMMOCTH; OCYLIECTBIISITh IMO3UTUBHOE CTPATETMYECKOE IOBEIEHHE B Pa3IUYHbIX

CUTYaIUsX,

IPOSIBJIAITh TBOPYECTBO M BOOOpakeHHe, ObITh MHUIMATUBHBIM. OBJjajgeHue

YHHBEpPCAJbHBIMHU PeryisiTHBHBIMH J1CHCTBUSIMU:

1) camoopraHu3amusi: MCIOJIb30BaTh OMOJOTUYECKHE 3HAHUS Ul BBISBICHUS TPOOJIEM M HX

pelieHus B



KM3HEHHBIX M YYEOHBIX CHUTYalUsX; BBHIOMpAaTh HA OCHOBE OHMOJIOTMYECKMX 3HAHHWH IEIeBBIE U
CMBICJIOBBIC YCTAHOBKM B CBOMX JIEHCTBHUSX M MOCTYNKax MO OTHOIICHHUIO K JKMBOI NMPHPOJE, CBOEMY
3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX; CAMOCTOSTEIBHO OCYIIECTBIIATH TO3HABATEIbHYIO IS TEIbHOCTD,
BBISIBIIAITh TPOOJIEMbI, CTaBUTh W (OPMYIMPOBATH COOCTBEHHBIE 3a7adyd B 00pa3oBaTeIbHOMN
JESATETbHOCTH M JKU3HEHHBIX CHUTYAIMSIX; CAMOCTOATENIBHO COCTABJIATH IUIAH PEUICHUs MPOOJIEMBI C
Y4ETOM UMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH W IPEIIOYTCHUH; J1aBaTh

OLIEHKY HOBBIM CHTYallUsIM,

pacHpsATh paMKH y4e€OHOTO IpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA; 1eIaTh OCO3HAHHBIN

BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTh 3a pELICHHE; OICHUBAThH

pUOOPETEHHBIH OIIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHUIO H MTPOSBICHUIO MIMPOKOH 3PYAULINU B PAa3HBIX 00JaCcTAX

3HAHMH, TOCTOSIHHO TOBBIIIATH CBOH 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBECHb.

2) CAMOKOHTPOJIb: J1aBATh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI

B JIEATEIbHOCTh, OLICHUBATh
COOTBCTCTBHUEC PC3YJIbTATOB LCIIAM; BJIAJACTh HABBIKAMU MMO3HABATCIILHON peq)JIGKCI/II/I KaK OCO3HaHUus

COBEpLIAEMbIX JEHCTBUI
U MBICIUTEIbHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHHI, UCIHOIL30BaTh MPUEMBI pedieKkcuu s
OLICHKHM CHUTYalluu, BHIOOpAa BEPHOTO PEIICHHUS; YMETh OLEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh
peleHusl N0 UX CHUKEHUIO; NPUHUMATh MOTHUBbI M apryMEHTHl JAPYTHX IpPH aHaIU3€ PE3yJIbTaTOB
NEeSATEIbHOCTH;

3) NpUHATHE cedsl M IPYrux: NPUHUMATh ce0sl, TOHUMAsi CBOU HEIOCTATKU

U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPY aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;
IpU3HABaTh CBOE NIPABO U MPABO JAPYTUX Ha OIIMOKHU; Pa3BUBATh CIIOCOOHOCTh MOHUMATh
MU C IO3ULUU APYTOrO YEIOBEKa.

MNPEAMETHBIE PE3YJBbTATHBI

[IpenMeTHble pe3yabTaThl OCBOGHMS COJEp)KaHHUA yueOHoro mnpeamera «buonorus» Ha
yrIyOJN€HHOM YPOBHE OPHMEHTHpPOBaHbI Ha oOecredeHue NpoPHIBHOrO OOy4YeHHMsI OOydaroIIMXCs
Oouosiornu. OHU BKIIOYAIOT: CHElU(HUEcKue JUIsi OMOJIOrMM HaydHble 3HAHUS, YMEHHUS M CHOCOOBI
JEUCTBUI 10 OCBOEHUIO, HMHTEPIpEeTalud M NpeoOpa3oBaHUIO 3HAHWM, BHUABI JEATEIBHOCTH IO
MOJyYeHHUI0O HOBBIX 3HAHUH W HX NPUMEHEHHIO B PA3IUYHBIX YUEOHBIX, a TaKXKe B pealbHBIX
KU3HEHHBIX cUTyauusX. [IpeameTHsie pe3ynbTaTsl IPEACTABICHBI 110 TOJaM U3Y4YCHUS.

IIpenmeTtHble pe3yibTaThl OCBOeHUs ydyeOHoro mpenmera «buonorus» B 10 Knacce nOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHMA O MecTe€ MU pOJIM OHOJOTHMM B CHCTEME ECTECTBEHHBIX HAyK, B
(OpMHPOBAHUN E€CTECTBEHHO-HAYUYHOW KapTHHBI MHUpPA, B MO3HAHUM 3aKOHOB TNPHUPOJBI U DPELICHUH
npobJeM palMOHANBHOTO MPUPOAONOIb30BAHUS, O BKJIAAE POCCHUUCKUX U 3apyOEKHBIX YUYEHBIX B
pa3BuTHE OMOJNIOTWMH; BIAJEHUE CHUCTEMOM OWOJOTMUECKMX 3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraronue OUOJOTHYECKUEe TEPMHUHBI M MOHATUS (KU3Hb, KIIETKA, OPraHU3M, MeTa0oJu3M,
rOMEOCTa3, CaMOpEryJiAlus, CaMOBOCIPOU3BEIEHUE, HACIEACTBEHHOCTb, HM3MEHYUBOCTb, POCT U
pa3BuTHe), Ouonorndyeckue teopum (knerouHas teopus T. LlIBanna, M. Illneiinena, P. Bupxosa,



XpoMocOoMHasi Teopusi HaciencrBeHHoctn T. Moprana), ydenuss (H. W. BaBumoBa — o 1meHTpax
MHOT'000pa3usi ¥ MPOUCXOXKIEHUS KYJIbTYPHBIX PACTEHHUH), 3aKOHBI (€IMHOOOpa3Hsi TOTOMKOB TIEPBOTO
MOKOJICHUS, pacCUICIJICHUS, UUCTOTHI TrameT, He3aBUCHUMOro HacienoBanus [. Mengens,
TOMOJIOTUYECKUX PSAAO0B B HacliecTBeHHOU n3meHunBocty H. Y. BaBunosa), nmpuHUIUIIBI
(KOMILJIEMEHTapHOCTH); BJQJICHHE OCHOBHBIMM METOJAMU HAyYHOTO TO3HAHUS, HCIOJB3YEMBIX B
OHOJOTUYECKHUX
UCCIIEIOBAaHMIX >KUBBIX OOBEKTOB (OMHCaHWEe, H3MEpeHHe, HaONI0JIeHHEe, JKCIEPUMEHT); yMEHUeE
BBIJIETISITh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U 3YKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM UHKcie OaKkTepHii, rpuOoB, pacTeHU,
KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPraHOB U CUCTEM OPraHOB PAaCTCHMI, )KUBOTHBIX, YEJIOBEKa,
MIPOLIECCOB KU3HEEATEIBHOCTH, MPOTEKAIOIINUX B OPraHU3Max pacTEeHUIl, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKUX MPOLIECCOB: OOMEHa BeIecTB (MeTaboIu3M), IpeBpaIeHus] SHEPTHH, OPOKEHHUS,
aBTOTPO(HOTO U reTepoTpOoHOr0 THUIIOB MUTAHKS, (POTOCHHTE3a M XeMOCHHTE3a, MUT03a, Mei03a,
ramMeToreHesa, aMOpHuoOreHesa, MOCTAMOPHOHAIEHOTO pa3BUTHS, pa3MHOXKECHHS,
MHUBUAYAJIBHOTIO Pa3BUTHUS OpraHu3Ma (OHTOI€HEe3a), B3aUMOIEHCTBUS [€HOB, F'eTepo3uca,
HCKYCCTBEHHOTO OTOOPA; yMEHHE YCTaHABIMBATH B3aUMOCBS3H MKy OPTaHOUIAMH KIETKH U UX
GyHKIUSMHY,
CTPOCHHEM KIJIETOK DPa3HBIX TKaHeW W WX (QPYHKIHUSIMH, MEXIYy OpraHaMd U CHCTEMaMd OpPTraHOB Yy
pacTeHMid, KUBOTHBIX M YeIOBEKAa U UX (DYHKIHUSAMHU, MEKIYy CUCTEMaMH OPraHoB U WX (PYHKIUSIMH,
MEXIy dTalmaMu OOMEHa BEIIEeCTB, dTalaMH KJIETOYHOIO LMKJIA U JKU3HEHHBIX IUKIOB OPraHHU3MOB,
JTanmamMu SMOPHOHANIBHOTO Pa3BUTHSA, TE€HOTUIOM U (QeHoTHUnoM, (GeHOTHNOM U (akTopamu cpeibl
oOUTaAHUS;

YMEHHUE BBISBIATH OTJIUYNTENbHBIC TIPU3HAKHU J)KUBBIX CHCTEM, B TOM YHCIIE PACTCHHIA,
KMBOTHBIX M 4YEJIOBEKa; YMEHHE HCIIOIb30BAaTh COOTBETCTBYIOIINE AapryMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U
CUMBOJIUKY JJIsi J0Ka3aTesJbCTBA POJCTBA OPraHU3MOB Pa3HBIX CHCTEMATUYECKUX TPYII; YMEHHE
pemaTbh OMOJOrMUYECKUE 3a/1a4H, BBIABIATH IPUUNHHO-CIIEICTBEHHBIE CBSI3H MEXKIY
UCCIIETyeMBIMH OMOJIOTHYECKUMH TIPOLIECCAMH W SIBICHHUSMH, J€laTh BBIBOJABI W TIPOTHO3BI Ha
OCHOBAHUU TOJYYEHHBIX Pe3yJIbTaTOB; YMEHHUE BBIIOJIHATH JJAOOpAaTOPHbIE U MpPAaKTHUYECKHE paldoThI,
co0uro1aTh MpaBuiIa Mpu
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYJOBaHUEM; YMEHHE BbIABUIATh THIIOTE3bI, IPOBEPATH UX
HKCHEPUMEHTAIBHBIMU CPEJCTBAMH,
bopMynHpys LIeTb UCCIIeOBAHNUS, aHATTM3UPOBATH ITOJIyUYEeHHBIE PE3YNIbTAaThl U JAETaTh BHIBOJIBL, YMEHHE
y4acTBOBaTh B y4eOHO-HCCIIEI0BATEIbCKONW paboTe MO OMOJIOTHH, SKOJIOTUU U MEHUIIMHE, TIPOBOIUMOM
Ha 0a3e LIKOJBHBIX HAy4YHBIX OOIIECTB, W MYyOJUYHO MPEJICTABIATh IOJyYCHHbIE pPe3yJbTaThl Ha
YYCHMUYECKUX KOH(EPEHIUIX; YMEHUE OLIEHUBATh ITHUECKUE ACIIEKThl COBPEMEHHBIX HCCIIEIOBAaHUI B
obiacT OMOJIOTMM W MEAULUHBI (KIOHHUPOBAHME, MCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HAIMPABICHHOE
M3MEHEHHE T'eHOMa U CO3/1aHue TPAHCTEHHBIX OPraHU3MOB); YMEHHE OCYILECTBIIATH OCO3HAHHBIN BHIOOD
Oynymiei mpodecCHOHATBHON NEeITeTbHOCTH B
oOiacTi OWOJIOTHH, METUIMHBI, OMOTEXHOJIOTHH, BETEPHHAPHH, CEIBCKOTO XO3SICTBa, IHIIEBOM
MIPOMBIIIICHHOCTH, YIIIyOJSATh TO3HABAaTENbHBIH WHTEpPEC, HANpPAaBICHHBI Ha OCO3HAHHBIN BBIOOD
COOTBETCTBYIOIIEH Tpodeccu M TPOJOIDKCHHE OHOJOTHYECKOro 00pa3oBaHUS B OpPTaHM3AIUSIX
CpeaHero NpogecCuoHaIbHOIO U BBICIIET0 00pa30BaHUsI.



TEMATHYECKOE INTAHUPOBAHUE 10 KJIACC

KosmmuecTBO yacos DJIeKTPOHHBIE
(undposbie)
e H Hpakri o0pa3oBaTe/IbHbBIC
auMeHOBaHHe Pa31esioB U TeM MPOrpaMMbl Beer KOHTpOILHbIE P
n/n ecKHe pecypeb
0 padoThI padoThbI

1 Buonorus kak Hayka 1

2 JKuBble cucTemsl 1 UX U3ydeHHE 2 1
3 Buonorus knetku 2

4 XuMudeckasi OpraHu3aIisl KISTKA 10 2
5 CrpoeHnue u QyHKIIUN KIIETKA 8 4
6 OOMeH BellecTB 1 peBpalleHnue SHEPTHHU B KIIETKE 9 4
7 Hacnencreennast nadopmarus u peanuzamnus e€ B KIETKE 9

8 JKu3HEHHBIH UK KIETKA 6 1 2
9 Crpoenue u (HyHKIIUU OPraHU3MOB 17 3
10 Pa3MHOXeHHE U pa3BUTHE OPTaHU3MOB 8 3

I'eneTrka — HayKa 0 HACTIEICTBEHHOCTH W U3MEHUYMBOCTH

11 OpraHU3MOB 2 1
12 3aKOHOMEPHOCTH HACIIEJICTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH H3MEHINBOCTH 6 2
14 I'eneTtrka yenoBeka 3 1
15 Cenekiusi OpraHu3MoB 4 3
16 BuoTexHoIOrus u CHHTETHYECKass OUOIOTHS 4 1 1




17 PesepBHOE BpeMms

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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IHOYPOYHOE IINTAHUPOBAHMUE 10 KJIACC

KoauyecTBO 4acoB
Kon Jat
Ne TpoOJI HpaK a
n/ Tema ypoka Beer | PHPL | THHEC [ pyavy | JyekTponHble LH(pPOBBIE 06pa3oBaTEIbHbIE PECYPCHI
n e KHue eHHU
0
pabo paodor a
ThbI bl
buonorugd kak KOMIUIEKCHAas HayKa UM KaK 4YacCTb i
1 COBPEMEHHOTO O6IIecTBa 1 1 6.09 | https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw
2 JKHBEIE CHCTEMEL I HX CBONCTBA 1 6.09 !|st=PLqU6V_Dvau0|TLeXcIB|RZZJOhZqu|UJ
index=1 pp=iAQB
3 YpoBHEBas opraHu3anys KHUBBIX CHCTEM 1 7.09
Hcrtopust oTKpBITHS U u3ydeHUs kieTku. Kietounas ]
4 Teopust 1 13.09| https://resh.edu.ru/subject/lesson/5383/
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MeToab! MONIEKYIISIPHON M KJIETOYHOW OHOJIOTHH.
[IpakTuueckas padora «M3yueHne MeTo10B
KJIETOUHOU Onosoruu (xpomartorpadus,

https://www.youtube.com/watch?v=GzTO2vLzyLA

5 13.09| list=PLqU6VDvVRpuoiTLeXclIBiRZ2J0h2BgbjuUJ
anexTpodopes, auddepeHITHAITbHOS - — .
index=4 pp=iA0B
nentpudyruposanue, [11P)»
https://www.youtube.com/watch?v=151V-fylKLc
6 UMUK COCTAB KISTKH 14.09 !|st=PLqU6\/_Dvau0|TLeXcIB|RZZJOhZqu|UJ
index=6 pp=iAQB
MI/IHCpaJ'IBHLIe BCIICCTBA KJICTKU, UX 6HOJ’IOFH‘I€CK&H i
7 POTTE 20.09| https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/
Opranuueckue BeleCTBa KIETKH — OEJIKH. https://www.youtube.com/watch?v=IKstGzYECKQ
8 JlaboparopHas pabota «O06Hapy)eHHE OEIKOB C 20,09 | list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2Bgbju]
MOMOIIBIO KAYECTBEHHBIX PEAKLUI ' index=7 pp=iAQB
https://www.youtube.com/watch?v=I1KstGzYECKQ
o list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BqgbjUJ
9 CaoiicTBa, Ki1accubukaiys 1 QyHKIUN OSIKOB - -
¢ by 21.09 | index=7 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH60OAzrIw
10 OpranuyecKkue BemecTBa KIETKH — YITIEBOIbI 2709 | list=PLqU6VDVRpuoiTLeXclBiRZ2J0h2Bgbju]
index=9 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYb Y
11 OpraHn4eckre BemecTBa KICTKH — JIUTHJIBI 2709 list=PLqU6VDvVRpuoiTLeXcIBiRZ2J0h2BghjUJ

index=10 pp=iAQB
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HyxneunoBeie  xucimotrel. JHK u  PHK.
JlaboparopHas pabota «Hccnenoranue

12 HYKJICUHOBBIX KHCJIOT, BBIAEJIEHHBIX W3 KIETOK 28.09 https://resh.edu.ru/subject/lesson/3840/
Pa3JIN4HBIX OPraHU3MOB» '
Crtpoenue u ¢dbyHKUIMN ATO. Hpyrue )
13 nykneosuatpudocdatsr (HTD) 4.10 https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_60WhZvf A
14 Cexsenuposanue JJHK. Metos! reHoMuKH, 410 list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbhjUJ
TPaHCKPUINITOMHUKH, IIPOTCOMUKU ' index=11 pp=iAQB
MeToIBI CTPYKTYpPHOU OHONIOTHH
15 CamocTosiTenbHas padora Ne 1 "XuMu4eckuit cocTar 510
KJIeTKH"(TecT)
16 Turmel kiteTok. [IpokaproTHYeCKas KiIeTKa https://resh.edu.ru/subject/lesson/1587/
11.10
Crpoenne 9YKapHOTHIECKOI KJIETKH.
17 Ilpaxtueckas pabora «Msydenme cBOHCTS 11.10| https://resh.edu.ru/subject/lesson/1588/
KJIETOUHOW MEMOpaHbI»
18 [ToBepxXHOCTHBIN anmapaT KIETKA 12.10
19 HemeMmOpaHHbIe OpraHOH bl KJIETKH 18.10
[ToryaBTOHOMHBIE OPTaHOWUIBI KIETKH:
MUTOXOHIpUH, Iactuabl. JlaGoparophas paboTa
20 «MceneoBaHde IIA3MONM3a M JCIUIa3MOJIM3a B 18.10| https://resh.edu.ru/subject/lesson/3847/
PaCTHTEIHHBIX KIETKAX»
21 Crpoenue u HyHKIUY sipa 19.10
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22

O,Z[HOMCM6paHHI:I€ OpraHonabl KJIICTKH.
HpaKTI/I‘{eCKaH pa60Ta «I/I3yqu1/Ie JABWKCHUA
OUTOIIa3Mbl B pPACTUTCIIBHBIX KJICTKAX»

25.10

23

CpaBHUTETLHAS XapaKTePUCTHKA KJICTOK
sykapuot. JlaGopatopHas pabora «M3ydyeHue
CTPOCHHUS KJETOK pa3IHYHBIX OPTaHU3MOB)»
CamocrositensHast pabora Ne 2 "CrpoeHue u
(hyHKIIMH OpraHOUIOB KIETKH"

25.10

24

AccUMMWISIINS ¥ AUCCUMMIIINS — JBE CTOPOHBI
MeTtabomm3ma. Turmbl oOMeHa BemecTs. JlabopartopHas
pabota «/3ydeHne KaTaTUTHIeCKOW aKTUBHOCTH
(hepMeHTOB (Ha IPUMEPE aMUJIa3bl MIIM KaTalla3bl)»

26.10

https://resh.edu.ru/subject/lesson/2486/

25

DepMEHTATUBHBIA XapakTep peakuuid KIETOYHOIO
metabomm3ma. Jlaboparopuass paborta «M3ydeHue
(epMEHTaTUBHOTO pacIiernieHus HepoKCHIa
BOJIOPO/IA B PACTUTENIBHBIX U )KUBOTHBIX KIIETKaX)

8.11

26

benku-akTHBATOPHI U OEIIKU-HHTHOUTOPHI

9.11

27

ABTOTpOQHBII TUIT 0OMEHA BEIIECTB

15.11

28

dorocunres

15.11

https://resh.edu.ru/subject/lesson/3917/
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29

Xemocunres. JJabopatopnas pabora «CpaBHeHHE

nporeccoB (OTOCHHTE3a U XEMOCHHTE3a 16.11
AHadpoOHble  OpraHm3Mbl. Bunel  OpoxkeHus.
30 JlabopatopHast pabota «CpaBHEHHE TPOLECCOB
OpO’KeHHUS M IBIXaHUSD) 2211
AdpoOHBIE OpPraHU3MBbl. DTaIbl SHEPTETHYECKOTO )
31 o6MeHa 2911 https://resh.edu.ru/subject/lesson/3917/
OHeprust MeMOPaHHOTO TPAJHEHTA IPOTOHOB.
32 Cunre3 AT®: pabota npotoHHoit AT®-cuHTa3bI 23.11
33 Peakuym MaTpu9IHOTO CHHTE3a
29.11
34 Tpanckpunuus — matpuusblii cuate3 PHK https://resh.edu.ru/subject/lesson/5352/
29.11
35 Tpancnsus u e€ FTanbt https://resh.edu.ru/subject/lesson/3917/
30.11
KomupoBanue amunokucnor. Ponp pubocom B )

36 GHOCHHTE3e GenKa 6.12 | https://resh.edu.ru/subject/lesson/5352/

37 OpraHuzamnysi reHoMa y IPOKapHOT M DYKaphuOT 6.12 https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
143827text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA

MonekynsipHble MEXaHU3MbI KCIIPECCUH TEHOB %D0%88%20%D0%8BA%20%D1%83%D1%87%
P P Y D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%
38 aykapuot. CamocrositenbHas padora Ne 3 7.12

"OOMeH BelecTB ¥ SHeprun"

D1%83%2010%20%D0%BA%D0%BB.%20%D0

%BF%D1%80%D0%BE%D1%84.%D0%B1%D0

%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0
%B8%D1%8F%20%D0%BF%D0%B5%D1%82%
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«Co3manue MOJIeTIH BUPYCay 13.12
BupycHrbie 3a0011eBaHNs 4€T0BEKA, KUBOTHBIX, )
40 pacTerHit 13.12 https://resh.edu.ru/subject/lesson/3939/
41 HanoTtexHosoruu B OMOJIOTHH U METUITTHE
14.12
42 JKM3HEHHBIH HUKIT KIETKH https://resh.edu.ru/subject/lesson/3927/
20.12
43 Matpuunsiit cuares JIHK
20.12
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44 | Xpomocombi. Jlaboparopuas pabora «lsyuenme list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BqgbjUJ
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27.12
Tune! kietok. KapuoknuHes v IUTOKUHES.
JlaboparopHas pabota «Habmonerne MuTo3a B
46 KJIETKaX KOHYHMKA KOPEIIKa JIyKa (Ha TOTOBBIX 2712

MUKpOIpenaparax)»
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Per YIALOWA JKU3HCHHOT'O ITUKJIA KJIIETOK KOH’I’pOJ’IBHaﬂ

https://www.youtube.com/watch?v=bgGhE50XcL w

list=PLqU6VDvVRpuoiTLeXcIBiRZ2J0h2BgbjUJ

47 pabora Ne 1 "Knerka" 28.12 | index=12 pp=iAOB
48 OpraHu3M Kak eInHOe [eoe https://resh.edu.ru/subject/lesson/6770/
10.01
Txanu pactenuii. JlabopaTopHas padbota
49 . N
«M3yueHne TkaHel pacTeHUI» 10.01
TkaHu )KMBOTHBIX U 4eioBeka. JlabopaTopHas paboTa
50 «3ydeHne TKaHEeHW JKUBOTHBIX 11.01
Opransl. Cuctemsl opranos. JlabopaTopHast padboTa
51 «/3yueHne OpraHoB I[BETKOBOTO PACTEHHUS
17.01
52 Omnopa Tena opraHu3MOB
17.01
53 JIBMKEHHE OPTaHU3MOB https://resh.edu.ru/subject/lesson/6769/
18.01
54 IIntanne opraHu3MoB
24.01
IMuTaHue MO3BOHOYHBIX KHBOTHBIX.
> [IumeBapuTenpHas cucTeMa 4yeaoBeKa 24.01
56 JlpixaHue opraHu3mMoB https://resh.edu.ru/subject/lesson/6759/
25.01
57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX U UEIIOBEKA
31.01
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
58 TpaHCIOPT BEIIECTB Y OPTraHU3MOB
P P yop 31.01 | https://resh.edu.ru/subject/lesson/6761/
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KpOBCHOCHaﬂ CHUCTEMA ITIO3BOHOYHBIX XUBOTHBIX U

59 YenoBeKa 1 1.02 | https://resh.edu.ru/subject/lesson/1581/
60 Beizenenue y opraHu3mMoB 1 7.02 https://resh.edu.ru/subject/lesson/2217/
61 3ammuTa y Opranu3mMoB 1 7.02 https://resh.edu.ru/subject/lesson/1580/
62 NmmyHHas crcTemMa YelnoBeKka 1 8.02
63 PaznpaxuMocTh 1 peryisinus y OpraHu3MOB 1
14.02
[I'ymMopanbHasi peryysiius W SHIOKPUHHAS CHCTEMa )
64 SKHBOTHBIX U YeIOBeKa 1 14.02 https://resh.edu.ru/subject/lesson/2458/
65 DopMbI pa3MHOXKEHHSI OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/5359/
15.02
66 [TomoBroe pasMHOKEHHE 1
21.02
67 Meiio3 1 https://resh.edu.ru/subject/lesson/3927/
21.02
I'amerorene3. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX
kieTok. JlabopaTopHas padota «M3yueHue cTpoeHUs
68 HOJIOBBIX KJIETOK HA TOTOBBIX MHKPOIIPEIIapaTax» 1 2202
MHuBuyalbHOE PA3BUTHE OPraHU3MOB —
69 OHTOLCHE3 1 28.02 https://resh.edu.ru/subject/lesson/5630/
0 3akiazka OpPraHoOB M TKaHEH U3 3apO/IBIIIEBBIX https://resh.edu.ru/subject/lesson/5630/
7 1

JIUCTKOB

28.02

https://resh.edu.ru/subject/lesson/5385/
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71

Poct u pasButue xxuBoTHBIX. JlabopaTopnas paboTa
«BrIABNIECHNE TPU3HAKOB CXOJICTBA 3apOAbIIICH
MO3BOHOYHBIX )KHUBOTHBIX»

29.02

72

PasmHoxenue 1 pa3Butue pacreHuid. Jlabopatopnas
pabora «CTpoeHHe OpTraHOB pa3MHOKCHHUS BBICIIIHX
pactenui» JKu3HeHHbIe LIUKIIbI paCTCHUH.
CamocrosiTensHas padorta Ne

4"Pa3MHOXCHHUE B Pa3BUTHE OPTaHU3MOB"

6.03

https://resh.edu.ru/subject/lesson/5359/

73

Hcropus cTaHOBNEHNS U pa3BUTHUS TEHETHKH Kak
HayKu

6.03

74

OCHOBHBIE ITOHATHS H CHMBOJIBI TCHETHKH.
Jlaboparophas padota «Jlpo3odrmia kak 00BEKT
T€HCTUYCCKUX I/ICCJ'IGI[OBEIHI/II\/'I»

7.03

75

3aKOHOMEPHOCTH  HAcJeIOBAaHUS  INPHU3HAKOB.
Monorubpugtoe ckpemuBanue. Ilpakrtuueckas
pabota "M3yueHue pe3ynbTaToB

MOHOTHOPHUIHOTO CKPEIIMBAHUS Y AP030(HIIb!"

13.03

https://resh.edu.ru/subject/lesson/5386/

76

L[I/ITOJ'IOFI/ILIGCKI/IG OCHOBBI MOHOFI/I6pI/I,Z[HOFO
CKpCHINBAHUA

13.03

https://resh.edu.ru/subject/lesson/5386/

77

AHanusupyrolee ckpenuBanie. Hemomaxoe
JOMUHUPOBAHUC

14.03

78

JurubpuaHoe ckpenuBanue. [IpakTuueckas padora
«M3yuyenne pe3yabTaToB AUTHOPUIHOTO
CKPEIMBaHUS Y APO30(IITBD»

20.03

https://resh.edu.ru/subject/lesson/4725/
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L[I/ITOIIOFI/I‘{CCKI/IG OCHOBBI JUr I/I6pI/II[HOFO

79 ckpemmBanys. Pelenne 3a/1a1 Mo TeHETHKE 20.03 https://resh.edu.ru/subject/lesson/4725/
80 CrierieHHOE HACJIeIOBaHNE MMPHU3HAKOB https://resh.edu.ru/subject/lesson/4755/
21.03
81 XpoMocOMHas TeOpHsl HACTIEACTBEHHOCTH 3.04
82 I'eneruka mona 3.04
83 ['enoTun Kak mexoCcTHAs cUCTEMa 4.04
I'eneTnyeckuii KOHTPOJIb Pa3BUTHS PACTEHUH,
84 JKUBOTHBIX U YelloBeka PemeHne 3a1a4 mo reHeTHKe.
10.04
85 V3MEeHYNBOCTH PU3HAKOB. BHIIBI H3MEHUHBOCTH https://resh.edu.ru/subject/lesson/5387/
10.04
86 MoanbuKannoHHas H3MEHIYMBOCTh https://resh.edu.ru/subject/lesson/5387/
11.04
BapuanuoHHBIN psl M BapHallMOHHAs KpUBas.
Jlaboparophas pabora «lccienopanue
87 3aKOHOMEPHOCTEH MOTUPHUKAIINOHHON
n3MeH4YnBOCTH. [locTpoeHre BapHallmoOHHOTO psifa U 17.04
BapUALlMOHHOW KPUBOM»
I'eHOTHITHYECKAsE M3MEHUUBOCTh. KOMOMHATHBHAS )
88 M3MEHYHBOCTD 17.04 https://resh.edu.ru/subject/lesson/5387/
MyTanyoHHasT W3MEHYMBOCTh. [IpakThueckas
89 pabora «MyTamm y AposoQuiel (Ha roTOBBIX 18.04 | Ditps://resh.edu.ru/subject/lesson/5387/

MUKPOIIPETIapaTax)»
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3aKOHOMEPHOCTH MYTaI[MOHHOT'O npoiiecca.

90 DONHUreHeTHKa U JITUTeHOMUKA 24.04
I'eneruka yenoseka. [IpakTrueckas padora )

91 «COCTaBIICHHE U AHATH3 POIOCTOBHOM» 24.04| https://resh.edu.ru/subject/lesson/3653/

92 MeTonpl MEIUIMHCKON T€HETUKU 25.04 | https://resh.edu.ru/subject/lesson/3653/
3HaucHHe MEIUIUHCKOM TCHETUKHU B
OpPENOTBPAIllCHMd M JICYCHUH  TeHETHYECKUX

93 3a00JI€BaHMiT YeTOBEKa. CaMOCTOATENbHAs paboTa Ne 5 2.05
"T'enernka"
OcHoBHble TOHATHA ceneknud. JlaboparopHas

94 pabora «syuenue COPTOB KyTBTYPHBIX paCTEHHH 8.05 | https://resh.edu.ru/subject/lesson/3861/
" 1opoa JOMAaIHUX KUBOTHBIX»
MeTtop1 ceneknroHHoN paboThl. JlabopaTopHast

95 pabota «M3yHeHue METON0B CENeKIHH PACTEHMID 8.05 | https://resh.edu.ru/subject/lesson/3861/
JIOCTIOKEHHST  CENIEKIIMM  PACTeHUH M JKUBOTHBIX. )

96 IpakTryeckas pabota «[[pHBHBKa PACTEHHI 15.05| https://resh.edu.ru/subject/lesson/3861/
Coxpanenue, U3y4eHHe u UCIIOJIb30BaHKE

97 TEeHETHUECKHX PECYPCOB 15.05
buotexHoorus kak Hayka U 0Tpacib

98 npoussosicTea.  llpaxrnieckas pabora  «Msyuenne 16.05| https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOIOTHH»
OcCHOBHBIC HAMPABIICHUS CHHTETHYIECKOW OMOJIOTHH.

99 XpOMOCOMHaSI 1 I'CHHas MHXXCHEPU 2205

100 Menununackue ouorexnonorun KonrponsHas padora 22.05

Ne 2 "T'eneTnka u cenexuust'”
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PeseprHeiit ypok. [loBTOpenue, o6odIcHME,
101 cucrtemarusanus 3Hanuil. Mrorosas padota 3a kypc 10 1 1 23.05
Kj1acca
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 101 3 30

YYEBHO-METOJAUYECKOE OBECIEYEHHUE OBPA3OBATEJIBHOI'O INTPOLECCA OBA3ZATEJ/IBHBIE YYEBHBIE
MATEPHUAJIBI IJIS1 YYEHUKA

* buonorus. buonornueckue cucrempl u mpomecch, 10 kmacc/ TepemoB A.B., IlerpocoBa P.A., OOmecTtBo ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO

«101] MHEMO3M1HA»

Tepemos A.B., IletpocoBa P.A. buosnorus. buonornueckue cucremsl u mpouecchl. 10 kinacc. M.- Maemo3suna 2022

METOAUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA

. MULTIMEDIA — noanepsxka kypca «O011ast Ouoaorus»;

. Jlaboparopus KIIETKA; Meronuueckue matepuainbl: COOpHUK HOPMATUBHBIX AOKyMeHTOB. buonorus /Coct. D.J1. Inenpos, A.
I'., ApkanbeB. — M.: llpoda, 2010

Crmcok JuTeparypbl VIl yYUTeJIs:

1 baryeB A.C., I'ynenxoBa M.A., EneneBckuii A.I'. buonorus. bonbiioil cripaBOYHUK AJ1s1 IIKOJIBHUKOB U MOCTYNAIOUINX B BY3bl. —
M.: Ipoda,

2011

2 bosroBa 1. B. COopHuk 3aaa4y no OOmiel 6uonoruu Aias NOCTyHaroImux B By3bl. — M.: «OHukc 21Bex» «Mup u oOpasoBaHuey,

20123 Koznosa T.A., Kyumenko B.C. buonorus B tabmumax 6-11 kmaccel. CnpaBounoe mnocobue. — M.: Jlpoda, 2010 donmosHUTeILHASA
JIMTEpaTypa 1Jisl YYUTesI:
1 Anacracosa JL.I1. O6mias 6uonorus. Junaktuyeckue marepuansl. — M.: Bentana-I'pad, 2010.- 240c.

3 Npanosa T. B. COopHuk 3ananuii mo o01ieit Ononoruu: mocodue i yqanuxcs oomeo0pa3onar.
yupexxaenuit /T.B. Ueanoga, I'. C. Kanunosa, A.H.MsrkoBa. — M.: I[Ipocsemenue, 2012
4 Koznosa T.A. Konocos C.H. Jlugaktuyeckue KapTouKku-3aaHus 1o o01uiei 6uonoruu. — M.

Nznarensckuii Jom «'enmxepy», 2012 — 96¢.

. JIa6oparopus TEHETHUKA; « JlabopaTopust DKOCUCTEMBI,
HNurepHer-pecypcesni: Caiitbl B UHTEpHeT:

. www.bio.1september.ru — razera «buonorus» - mpuinoxeHue K «1 ceHTOps»;
. WWW.bio.nature.ru — HayuHbie HOBOCTH OHOJIOTHH;

. www.edios.ru — DiI0c — HEHTP JUCTAaHIIMOHHOTO 00pa30BaHMS;




. www.km.ru/education - yueOHbIe MaTepHaibl ¥ cioBapu Ha caiite «Kupumt u Medoauit

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET

Anpeca caiittoB B MHTEPHETE www.bio.lseptember.ru - razera «buonorus» - npunoxkenue K «1 ceHTsOps» www.bio.nature.ru -
Hay4YHbIC HOBOCTH Onosiornn www.edios.ru - DUI0C - HEHTp TUCTAHIIMOHHOTO oOpazoBaHus www.km.ru/education - YueOHble MaTepuanbl U
cnoBapu Ha caite «Kupumn m Medonuii» http://school-collection.edu.ru Enunas xomnmeknust mudpoBBIX 00pa3oBaTEbHBIX  PECYpPCOB.
http://window.edu.ru/ Equnoe okHO mocTyma k 00pa3oBareinbHBIM pecypcaM http://www.priroda.ru — [Ipupoa: HalmoHaIBHBINA TTOPTAJL.

http://obi.img.ras.ru — basa 3HaHMii M0 OHOJOIHH YEIIOBEKA. YUEOHHK 0 MOJIEKYJIAPHON OHOJIOTHH YeoBeKa, OMOXUMUH, (PH3HOIIOTHH,
TCHHOM M OENKOBOW MHXKEHEepHH. http://Www.zoomax.ru — 300J10THs: 4eJIOBEK M JOMAIllHUE XUBOTHBIC. http://www.fipi.ru — DenepanbHblii
WHCTHUTYT TEarOTHYeCKUX H3MEPEHHIA
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