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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma mo yue6HOMy mpeamery "buomorus" (mamee - Ouosiorwsi) Ha YpOBHE
cpenHero obmiero oOpa3oBaHusi pa3paboTaHa Ha oOcHOBe {DenepalibHOrO 3aKoHa OT
29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoit ®enepauuny, ®I'OC COO,
Konnenuuu npenojgaBaHusi y4eOHOro mnpeaMera «buoONOrvs» MW OCHOBHBIX IOJOKEHUI
benepanpHON paboueil mporpaMMbl BOCITUTAHHUSL.

VYyeoOnniii npeamer «buonorus» yriyonéunoro ypoBHsi usyudenust (10—11 xmaccsr)
ABJISIETCS. OJHUM U3 KOMIIOHEHTOB TpeaMeTHOM oOnactu «EcTecTBeHHO-Hay4YHbIE
npeametb». CornacHo mnonoxenusm @OI'OC COO mnpodunbHbie y4eOHbIE MPEIMETHI,
n3ydaeMble Ha yriyOJI€HHOM YpPOBHE, SIBISIOTCS criocoboM auddepeHimanuy oOydeHus Ha
YPOBHE CpeHEro o0Iero oopa3oBaHusl U MPU3BaHbI OOECIIEYUTh TPEEMCTBEHHOCTh MEXTY
OCHOBHBIM OOIIUM, CpPEAHUM OOIIMM, CpPEIHUM NPO(PECCHOHANBHBIM U  BBICIIUM
oOpa3zoBanneM. B To ke Bpemsi KaxAbldi M3 ITHUX Y4YEOHBIX MPEIMETOB JOHKEH OBIThH
OPUEHTHPOBAaH Ha NPUOPUTETHOE pELIEHWE O0O0pa30BaTENIbHbIX, BOCIHUTATEIbHBIX H
Pa3BUBAIOIIMX 3a]]a4, CBSI3aHHBIX C MPOPOPUEHTALHUENH 00YUAIOIIUXCS U CTUMYJIUPOBAHUEM
HMHTEpeca K KOHKPETHOM 00JIaCTU HAy4YHOTO 3HAHUS, CBA3AHHOIO ¢ OMOJIOTHEH, MEAUIIMHOM,
DKOJIOTUEH, IICUXOJIOTUEN, CHOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma o ydeOHOMy mpeamety "buonorus" naér mnpeacraBieHHEe O LEIU U
3alayax U3ydeHusi yuyeOHoro npenmMera «buosnorus» Ha yriayOiaEéHHOM YpOBHE, ONPENEseT
o0s3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COJEpKAHHE, €ro CTPYKTYpUpPOBaHUE IO
pazienaM M TemaM, pacHpeleseHUe I0 KiaccaMm, PEKOMEHAYET I0CIEN0BATEIbHOCTh
M3y4eHUs Y4eOHOro mMaTepuajia ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH,
JIOTUKHU y4eOHOTO Tpoliecca, BO3pPacTHBIX 0coOeHHOCTel oOydaromuxcs. B mporpamme o
OMOJIOTUM pPEATM30BaH MPUHUUI MPEEMCTBEHHOCTH C HM3yYE€HHEM OHMOJIOTMH Ha YPOBHE
OCHOBHOI'0 00111ero 00pa3oBaHusi, Ojarogaps 4emy IpOCMATPUBAETCS HAMPABIEHHOCTh Ha
MOCJIEyIONIee pa3BUTHE OMOJOTUYECKUX 3HAHHM, OPUEHTUPOBAHHBIX Ha (PopMUpOBaHUE
€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, 3KOJOIMYECKOrO MBIIIIEHUS, NPEICTAaBICHUN O
3I0pOBOM 00pa3e >KU3HM, Ha BOCIHUTAHHE OEpPEKHOTO OTHOUIEHUS K OKpyKarouen
NpUpoaHON cpene. B mporpamme mo OMOJIOrMM TakXe MOKa3aHbl BO3MOKHOCTH y4€OHOTO
npeamera «buosorus» B peanuzanuu  TpeboBanuit dPI'OC COO K mIaHUPYEMBIM
JUYHOCTHBIM, METANIPEIMETHBIM U MPEAMETHBIM pe3yjIbTaTaM 00ydeHHs U B POPMUPOBAHUHT
OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEJIbHON JAESITETbHOCTH OOYYAIOIIMXCS IO OCBOEHUIO
CoJIep>KaHMsl OMOJIOTMYECKOT0 00pa30BaHUs HA YPOBHE CPEIHETO 00IIero 00pa3oBaHusl.

VY4eOnblii npeameT «buonorus» Ha ypoBHE CpeiHero oOIero oopa3oBaHus 3aBepliacT
Ouosnoruueckoe oOpa3oBaHHWE B IIKOJE U OPUEHTHUPOBAH HA paCIIMpPEHHE U YIIIyOJeHHe
3HaHUU 00YYaIOUINXCS O KUBOHM MPHUPOJIE, OCHOBAX MOJEKYISIPHOU M KIETOYHOW OMOIOTHH,
sMOpuosorTid U OWOJIOTMHM  Pa3BUTHUS, TEHETHKH, CEJEeKIUH, OHOTEXHOJIOTHUH,
ABOJIIOIIMOHHOTO YYEHUS U KOJIOTHUH.

N3yuenue yueGHOro npenmera «bruonorus» Ha yriiyoJIeHHOM YpOBHE OpUEHTHPOBAHO
Ha MOJTrOTOBKY 00YYarOIIMUXCS K MOCIEAYIOIEMY MOJIYYEHUIO OMOIOTHYECKOT0 00pa3oBaHus
B By3aX M OpraHm3alusx cpeaHero mnpodeccuoHambHoro obpazoBanus. OCHOBY €ro
CoJlepKaHUsl COCTAaBJSIET CHUCTEMa OMOJIOTMYECKUX 3HAHUM, MOJTYYEHHBIX MpPU H3yUYECHUH



OOy4aroIMMHUCS COOTBETCTBYIOLIMX CHUCTEMATHUECKUX pa3[eloB OHOJOTMM Ha YpPOBHE
OCHOBHOTO o0miero oopazoBanusi, B 10—11 kiaccax 3T 3HaHHS NOJTy4yaroT pa3Butue. Tak,
pacHIMpeHbl W YrayOJieHbl OWOJIOTMYECKUE 3HAHUS O pPACTEHUSX, XUBOTHBIX, TpHOaXx,
OaKTepusiX, OpPraHU3ME 4YeJIOBEKa, OOIIUX 3aKOHOMEPHOCTSX JKU3HH, JIOMOJHUTEIHHO
BKJIIOUEHBI OMOJIOTMYECKHUE CBEICHHUS MPUKIAIHOTO M TOHMCKOBOTO XapaKTepa, KOTOpbIe
MOKHO HCITOJIB30BaTh KaK OPUEHTHUPHI IS MOCIEAYIONmeEero Bpioopa mpodeccun. Bozmoxxaa
TakkKe MHTerpanus OHMOJOTMYECKUX 3HAHUM €  COOTBETCTBYIOUIMMHU  3HAHUSIMU,
MOJIYYCHHBIMU 00YYaIOUUMUCA MIPU U3YYCHUH (PU3UKH, XUMUU, TeOorpapuu 1 MaTeMaTHKU.

Crpyktypa mnporpamMmbl o ydeOHOMYy mpeamMety "buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBII M 3BOJIOIMOHHBIN MOAXOMABI K U3y4eHUt0 Onosoruu. COoraacHO UM, HU3y4aroTcs
CBOMCTBA W 3aKOHOMEPHOCTH, XapaKTEpHBIC /IS JKUBBIX CHCTEM Pa3HOTO YpPOBHS
OpraHM3allM, 3BOJIIOIMHM OPraHUYECKOro MHUpa Ha 3emjie, COXpaHEHHUs OMOJIOrMYeCcKOro
pa3zHooOpa3us miaHeTsl. Tak, B 10 kjacce M3y4aroTcsi OCHOBBI MOJIEKYJISIPHON M KJIETOYHOU
Ouonoruu, SMOPHOIOTHH M OMOJOTHH Pa3BUTHS, TEHETUKUA U CENEKINU, OMOTEXHOIOTHH H
CUHTETUYECKON OWONIOTHH, aKTyaIM3UPYIOTCS 3HAHHUA OOYyYarommMxcs 10 OOTaHUKE,
300JI0TUM, aHATOMHH, (Puiznosoruu ueinoBeka. B 11 kiacce u3ydaroTcsi 3BOJIIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHUH U y4eHHe 0 Ouocdepe.

VYueOHblii mpenMer «buonorus» npusBaH 00ECHEUUTh OCBOCHHE OOYyYarOIIUMUCSA
OMOJOTHYECKUX TEOpUd W 3aKOHOB, HJEH, MPUHIMIIOB W TMPaBUJ, JIEKAIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTUHBI MUpPA, 3HAHUK O CTPOCHHH, MHOTO0Opa3uu U
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOIYJALNUU, OUOIIEHO03a, SKOCUCTEMBI, O BBLAAIOIINUXCS
HAyYHBIX JIOCTHKEHUSX, COBPEMEHHBIX UCCIIEI0BAaHUSAX B OMOJIOTUHU, MPUKIIAJHBIX acleKTax
Ouonoruueckux 3HaHUU. [l pa3sBUTUS W TNOAJEp)KaHUS HHTEpeca OOyyaroumxcs K
OMoNoTHH HapsALy CO 3HAYUTEIHHBIM 00BEMOM TEOPETHYECKOTO MaTepHalia B COJEp>KaHUU
nporpaMMbl IO OWOJIOTMH TPEAYCMOTPEHO 3HAKOMCTBO C HWCTOPUEH CTaHOBIEHUS U
pa3BUTUSL TOM WM WMHOW oOnacTh OWOJIOTHMH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOEeKHBIX
YU€HBIX B pellICHUE BAXKHEUITNX OMOJOTHUYECKUX U SKOJOTHYECKUX MTPOOIIEM.

Ilenp wu3ydyeHus ydeOHOTO mpenmera «buonorus» Ha yrayOnEéHHOM ypOBHE —
OBJIAJICHHE OOYYaIONIMMUCS 3HAHUSMH O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHu3aiuu
KUBBIX CHCTEM pa3HOTO paHTa W MPUOOpPETEHHE YMEHMH WCIOJIb30BaTh STH 3HAHUS B
dhopMUpOBaHMHM HHTEpeca K ONpeACIEHHOM 00sacTu mpodecCHOHAIBHON eSTeIbHOCTH,
CBS3aHHOM C OWOJOrHe, MM K BBIOOPY Y4EOHOTO 3aBElEHUs Uil TPOJOJKEHUS
OMOJIOTUYECKOTO 00pa30BaHUsI.

JlocTmkeHne 1end u3ydeHus ydeOHoro mpenmera «buomorwms» Ha yrimyOonéHHOM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIICAYIOIIUX 3a/1ay:

OCBOEHHE OOYyYalOUIMMHCS CHCTEMbl OHOJIOTMYECKMX 3HAaHWUA: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSX, KOHIICTILHUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBUIaXx,
COCTABJISIIOLUIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUpa; O CTPOEHUH,
MHOT000pa3uu U OCOOCHHOCTSAX OMOJIOTMYECKUX CHUCTEM (KJIETKA, OPraHu3M, MOMYJISALHS,
BU/J, OMOreoreHo3, buocdepa); 0 BELAAIOIMIUXCS OTKPBITUSIX U COBPEMEHHBIX MCCIIETOBAHMIX
B OMoJIOrHUH;



O3HaKOMJIEHHE  OOy4aloluxXxcs C METOJaMHU  TO3HAHUS  JKMBOM  MPUPOIBL:
MCCJIEIOBATEIbCKUMU  METOJaMH  OWOJIOTHYECKUX HAayK (MOJEKYJISIPHOW U KIETOYHOUN
OnoN0rUY, SMOPUOJIOTUM U OMOJIOTUM PAa3BUTHS, T€HETUKU U CENEKIMH, OMOTEXHOJOTUU U
CUHTETUYECKON OMOJOruu, MNaJICOHTOJIOTHH, SKOJOTHH); METOJaMH CaMOCTOSITEIBHOTO
MPOBEJCHUS OMOJIOTMYECKUX HUCCIECTOBAaHUM B JIabopaTopuu W B Ipupoje (HaOIroaeHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE);

OBJIaJICHUE O0YYaIOIMMUCA YMEHHUSMH: CaMOCTOSATEILHO HaXOAUTh, AHAIM3UPOBATh U
UCIOJIb30BaTh  OMOJIOTMYECKYIO uH(dOpMaIHIO; M0JIb30BaThCS OHOJIOrNnYECKOn
TEPMUHOJIOTHEH M CHMBOJIUKOW; YCTAaHABIMBATHb CBS3b MEXKIY pa3BUTHEM OHOJOTUU U
COLIMAJIbHO-9)KOHOMUYECKUMHU U IKOJIOTUYECKUMU IMPOOJIeMaMH YeI0OBEUECTBAa; OLIEHUBATH
MOCNIEACTBHSI CBOCH AESATENBHOCTH 1O OTHOIIEHUIO K OKPY’KaIolIeH MPHPOAHOHN cpere,
COOCTBEHHOMY 3/I0POBBIO M 3JJOPOBBIO OKPY’KAIOLIUX JIIOJIEH; 0OOCHOBBIBATh U COOJIIOIATH
Mepbl TpouiIakTUKM WHGEKIIMOHHBIX 3a00JIeBaHUM, IMpaBUjia TOBEICHUS B NPUPOJIE U
oOecrieueHus: 0€30MacCHOCTH COOCTBEHHOW KU3HEAESITEIIbHOCTU B YPE3BBIYANHBIX CUTYAIUSIX
OPUPOJHOTO ¥ TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTb COBPEMEHHBIC HAyYHBIC
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy OOYYarOUIUXCS MHTEIUICKTYaIbHBIX M TBOPYECKUX CIOCOOHOCTEH B
MIPOIIECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSAMH U COBPEMEHHBIMU HCCIICIOBAHUSIMU B
OMOJIOTHH, PEIIAeMBbIMU €10 MPOoOIeMaMU, METOJ0JIOTHENH OMOJIOTUYECKOTO UCCIEIOBAHUS,
MPOBEJCHUS OKCIEPUMEHTAIBHBIX HCCICIOBAaHUM, pEIIeHUS OHOJOTHYECKUX 3ajad,
MOJICTUPOBAHUS OMOJIOTHYECKUX O0BEKTOB M TIPOIIECCOB;

BOCITUTaHHE Y O0OYYArOIINXCsl IIEHHOCTHOTO OTHOIICHUSI K )KUBOM MPUPOJIE B 1IEJIOM U K
OTIETBHBIM €€ O00beKTaM U SIBICHUSM; (POPMUPOBAHUE DSKOJOTUUYECKON, TE€HETUYECKOMN
IPaMOTHOCTH, OOIIEH KyJIbTYphl IOBEACHUS B MIPUPOJIC; HHTETPAIIUU €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuoOpeTeHue 00y4aroIuMucs KOMITETEHTHOCTH B parmoHaIIbHOM
MPUPOJIONIONIB30BaHNM  (COOMIO/IEHNE TPaBWJI TOBEJACHUS B TMPUPOJIC, OXpaHbl BHUIOB,
sKOcUCTEM, Ouoc(hepsl), COXpaHEHUH COOCTBEHHOTO 370pPOBbS U 3J0POBbS OKPYXKAIOIIUX
monet (coOmoneHuss Mep NpodUIAKTUKM 3a0ojeBaHui, obecriedeHue O0e30MacHOCTH
KU3HENICATCITLHOCTH B UYPE3BBIYAMHBIX CUTYAIUSAX IMPUPOTHOTO M TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE HMCIIOJIh30BaHUS OMOJIOTHYECKUX 3HAHUN U YMEHUH B TIOBCETHEBHOM JKU3HMU;

CO37laHUE YCIIOBHM JJII OCO3HAHHOTO BBIOOpa OOYYArONTUMUCS WHIUBUIYATHHOU
00pa3oBaTeNbHON TPAEGKTOPUH, CIOCOOCTBYIOLIEH MOCIEAyIONIeMYy TPO(PEeCCHOHATLHOMY
CaMOOTIPEICIICHNI0, B COOTBETCTBUHU C WHIMBUAYATbHBIMU HHTEPECAMH U MOTPEOHOCTIMU
pervoHa.

OO1iee 4nCcaO 4acoB, OTBEACHHBIX HAa M3ydeHHE OMOJOTMM Ha YIIIyOJEHHOM YpOBHE
cpennero obmero obpaszoBanusi, coctaBisier 204 gaca: B 10 xmacce — 102 gaca (3 4gaca B
Henento), B 11 kmacce — 102 yaca (3 yaca B HEJIEIIO).

OT6op opranu3alMoHHBIX (OpPM, METOAOB M CPEACTB OO0ydeHUs OHOJIOTHUU
OCYIIECTBISIETCS C Yy4€TOM CHeuu(pUKH €ero CoAep>KaHus ¢ HaMpaBJICHHOCTH Ha
MPOAOKEHHE OMOJIOrMYECKOTO o0Opa3oBaHUs B OpraHHU3aIHsIX CpeIHero
npo(ecCHOHaIbHOTO U BHICIIETO 00pa30BaHUsI.



OO0s13aTENBHBIM YCIOBHEM MPU 00YUYeHUU OMOJIOTUH Ha YIIIyOJIEHHOM YPOBHE SIBIISICTCS
IpOBEJCHUE J1Ia0OpaTOPHBIX M MpakThdeckux padbor. Taxke ydactue oOydaromUXCS B
BBIMIOJJHEHUHU TPOEKTHBIX M Y4YEOHO-UCCIIEOBATEIbCKUX pabOT, TEeMaTUKa KOTOPBIX
ONPENENSAETCS YUYUTEJIEM Ha OCHOBE MMEIOIIMUXCS MaTEPHAIBHO-TEXHHUUECKUX PECYPCOB U
MECTHBIX IIPUPOJHBIX YCIOBUM.

COILEPKXAHUE OBYUYEHUASA

10 KJTACC

ConepxaHue TMpPOrpaMMbl, BBIICICHHOE KYpPCUBOM, HE BXOAUT B IPOBEPKY
rocyjapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHas Ononorusi — KoMIUieKcHas Hayka. KpaTtkas ucropus pa3Butusi OMOJIOTUH.
buonornyeckue Haykd U u3ydaemble UMU mpooOsiembl. DyHaaMeHTaIbHbIC, TPUKIAAHBIE U
MOMCKOBBIE HAYYHBIE UCCIIEOBAHUS B OMOJIOTUH.

3HaueHue OMONOrHH B (POPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBsa3aHHblE ¢ Ouoiorueld. 3HayeHUE OHMOJOTMM B NPAKTUUYECKOMN
NEATEIIBHOCTH 4YEJIOBEKAa: MEIWLHHE, CEIBCKOM XO34KMCTBE, IPOMBIIUICHHOCTH, OXPAaHE
MIPUPOABI.

JdeMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, Y. 'apseii,
I'. Mennens, B. . Bepuaackuii, 1. II. [1aBnos, . 1. Meunukos, H. 1. Basunos, H. B.
Tumodeen-Pecosckuit, /. Yorcon, @. Kpuk, 1. K. benses.

Tabmuubr u  cxembl: «CBsi3b OwoNIOTMM C  JpyrdMU  Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYEHHUE

XKuBble cucTteMbl Kak mOpeaMeT u3ydeHuss Ouosorud. CBOWCTBA JKUBBIX CHCTEM:
€IUHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M  ILIEJIOCTHOCTb, CJOXKHOCTb W
YHOPSIAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTH, CaMOOPTaHM3aLlMsl, CaMOBOCIIPOM3BEICHUE,
pPa3apaKUMOCTh, U3BMEHUYUBOCTD, POCT U Pa3BUTHE.

YpOBHH OpraHu3alyu >KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIETOYHBIM, TKAHEBBIMH,
OpraHU3MEHHbIA,  TMOMYJALMOHHO-BUJIOBOM,  HAKOCUCTEMHBIM  (OMOreOlleHOTUYECKUNA),
ouocgepubiii. Ilpoueccel, mpoucxoasimme B XKUBBIX cuctemMax. OCHOBHBIE NpPU3HAKU
xuBoro. JKusHb kak (opma cymiecTBoBanusl Marepun. Hayku, usyyatoniye xuBble CHCTEMbI
Ha pa3HbIX YPOBHSAX OpraHU3alHU.

N3ydenue xuBbIX cucteM. MeTosbsl Ouosiorudeckoi Hayku. HaGmronenue, nusmepenue,
DKCIEPUMEHT, CHCTEMaTH3alus, MeTaaHanu3. [loHATHE O 3aBUCHMMOW M HE3aBHUCUMOI
nepeMeHHou. IlnannpoBanne skcnepumenta. IloctaHoBka m mposepka runore3. Hynesas
runote3a. [lonstue BpIOOpKH U €€ MOCTOBEpHOCTh. Pa3dpoc B OMOJOTMYECKHX JAHHBIX.
OueHka TOCTOBEPHOCTH IMOJYYEHHBIX PE3YyJbTaToOB. [IpUUMHBI HCKaKEHUS PE3YIbTATOB
skcnepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TECTA.

JleMmoHCcTpanumn



Tabmumsr u cxembl: «OCHOBHbIE NPU3HAKH JKU3HW», «bHOJOrHYeckne cucreMmsly,
«CBOMCTBAa JKMBOW MaTepum», «YPOBHU OpraHU3aLMHU JKUBOW MNpupoabl», «CTpoeHue
KUBOTHOW KJIETKN», «TKaHM XKUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO OPraHU3May,
«buoreoneno3», «buocdepa», «MeToabpl N3yUEHUSI JKUBOI IPUPOIBDY.

O6opynoBanue: nabopaTopHOe O00OpYyIOBaHWE HJisi TPOBEIACHUS HAOIIONCHUM,
MU3MEPEHNN, IKCIIEPUMEHTOB.

IIpakTHyeckas padora «lcronb30BaHNE Pa3IMYHBIX METONOB IIPH U3YYEHUU JKHUBBIX
CUCTEMN.

Tema 3. buoJsiorust KJIeTKu

Knetka — cTpykTypHO-(yHKIIMOHATFHAS €IMHULIA KUBOTO. VICTOpHUS OTKPBITHS KIETKH.
Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. lIneitnen, P. Bupxos).
OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOM KJIETOUYHON TEOPUHU.

MeToapl MOJEKYJISIPHOM M KIETOYHOW OHOJIOTMH: MHUKPOCKOMHUS, XpomaTtorpadus,
eKTpodope3, MEeToJ MEYEHbIX AaTOMOB, JIud@epeHIHaTbHOE UEHTPU(PYTUPOBAHUE,
KYyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposannvix kiemox. IAEKTPOHHAS MUKPOCKOIIH.
Kongorkanvnas mukpockonus. Bumanvhoe (npusicusnennoe) uzyueHue Kiemokx.

JdemoHcTpanumn

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneiinen, P. Bupxos, K. M. bap.

Tabnuupl u cxembl: «CBETOBOM MUKPOCKOI», «DIEKTPOHHBIM MUKpPOCKOI», «HcTopus
Pa3BUTHS METOJIOB MUKPOCKOITUN.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIPENapaTbl paCTUTEIbHBIX, ’KUBOTHBIX U
OaKTepHabHBIX KIETOK.

IIpakTuyeckas padora «l3ydyeHne METO0B KIETOUHOM OUONOTHU (XpoMartorpadus,
anektpodopes, nuddepenmanbaoe neHTpudyruposanue, [11[P)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHAYECKUM COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMHUKpPOAJIEMEHThl. Bona u eé
POJIb KaK pacTBOPUTEINS], PEareHTa, y4aCTUE B CTPYKTYPHUPOBAHUH KJIETKHU, TEIJIOPETYJISALHH.
MuHepanbHble BEIEeCTBA KJIETKH, UX Ouosiorudeckas pojib. Poib KaTHOHOB M aHMOHOB B
KJIETKE.

Opranuyeckne  BellecTBA  KJIETKA.  buonormuyeckue  monuMmepel.  benkwu.
AMUHOKHUCIOTHBINA cocTaB 6enkoB. CTpYKTYpbl OenkoBOM MosieKysbl. [lepBuuHas cTpykTypa
Oenka, menTuaHas CcBsi3b. BTOpuuHas, TpeTU4Has, YeTBEPTHUUHAsL CTPYKTYpHL. JleHaTyparusi.
CgoiicTBa OenkoB. Knaccudukamus 6enkoB. buonornueckue pyHkiuu 0enkoB. [lpuonsi.

VYrneBoasl. MoHOcaxapu/bl, AUCaxapuabl, OJUTOCaXapuibl U mojucaxapuansl. OOt
IUIaH CTPOEHMST U (PU3MKO-XMMHUYECKHE CBOMICTBa yrieBoJoB. buonornueckue (QpyHKIUU
YIJIEBOJIOB.

Jluunel.  T'mapodunbHo-TUuapOodoOHBIE  cBoiicTBa. Kiaccuduxamuss — aumumaos.
Tpurnuuepunsl, ¢ochoaunuabl, BOCKH, cTepouibl. buonornueckne (QyHKIUM JUIHIOB.
OO0wue cBoiicTBa OMOJIOTUYECKMX MEMOpPaH — TEKy4eCTb, CHOCOOHOCTh K CAMO3aMbIKaHUIO,
ITOTYTIPOHULIAEMOCTb.



Hyxneunossie kucnotsl. JJHK nu PHK. Ctpoenne HykiIeHMHOBBIX KUCIOT. HykneoTuabl.
[Mpunuun xommementapuoctu. [lpasuno Yapradda. Ctpykxrypa JJHK — nBoiinas cnupains.
Mecronaxoxaenue u ounonorndeckue ¢hynknuu JJHK. Buast PHK. ®ynkiiun PHK B kietke.

Ctpoenue moisiekyiasl AT®. Makpospruueckue cBsizu B Moliekyiae ATO.
buonoruueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE MEPEHOCYNKU, UX (PYHKIIUU B KIIETKE.
Ipyeue wnyxneoszuompugpocghamer (HT®@). CexBenmpoBanue JIHK. Memoowt eenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHast OMOJIOTHS: OMOXUMUYECKUE U OMOPU3NYECKHE UCCIEOBaHUSI COCTaBa U
IIPOCTPAHCTBEHHONW CTPYKTYphl OUOMOJEKYI. Moodenuposanue cmpykmypol u QYHKYUlL
ouomonekyn u ux Komniekcos. Komnviomepuvui oOuzatin u opeamuueckuii cummes
OUOMONEKYN U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanuu

IToptpetst: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®@panknun, @. CauHrep,
C. IIpy3unep.

Huarpammel:  «PacnipeneneHne XUMHYECKMX JJIEMEHTOB B HEXKHBOM MPUPOJELH,
«Pacrnipenenenne XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOEH.

Tabmuupr u cxembl: «l[lepuonnueckas Tabnuila XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHHe
MOJIEKYJIBI BOBD», «BemiectBa B cocTaBe opraHu3MoBy», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYphI OCJIKOBON MOJEKYIbI», « CTPOCHUE MOJIEKYJ YTJIeBOI0B», « CTPOCHHE MOJICKYI
manuaoBy, «HykiienHoBbie KUCTOTE, «CTpoeHHEe MOJEKYJIbI ATDy.

O6opynoBanue: XUMHAYECKasl TOCY1a U 000PYI0BaHUE.

JlaGopaTtopnasi paGora «OOHapyxeHHEe OCJIKOB ¢ TIOMOIIBIO KauyeCTBEHHBIX
peaKIuii».

JlaboparTopHass pabora «VccnemoBanue HYKJIEHHOBBIX KHCJOT, BBIJCICHHBIX W3
KJIETOK Pa3JU4HbIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIIUM KJICTKH

Tunsl KIETOK: dyKaproTHYECKas U mpokapuoTudeckas. CTpyKTypHO-()yHKIIMOHAIbHBIC
00pa3oBaHUs KIETKH.

CrpoeHnue mpokapuoTudeckoi kieTku. Kierounas creHka OakTepuili U apxem.
Oco0eHHOCTH CTPOEHHUS reTepOTPOPHONM U aBTOTPOPHON MPOKAPUOTUYECKUX KIIETOK. MecTo
U POJIb IPOKAPUOT B OMOIIEHO32aX.

Ctpoenne " (GyHKIMOHUPOBAHUE OYKAPUOTHUECKOW KIeTKH. [lmazmaruueckas
MeMmOpana (masmaiiemma). CTpykTypa Iula3MaTH4ecKod mMeMOpaHbl. TpaHCIOPT BEIIECTB
yepe3 IIa3MaTHYeCKyl0 MeMOpaHy: mHaccuBHbIN (auddysus, obneruéHnas auddysus),
aKTUBHBIA (NIEpBUYHBIA W BTOPUYHBIA aKTUBHBIA TpaHcnopT). llomynmpoHunaeMocTtsb
MeMOpanbl. PaGoTa HaTpuii-kanueBOro Hacoca. DHIOIMTO3: MHHOIMUTO3, (Paromuros.
Ox3ommro3. Knerounas crenka. CTpykTypa M (QYHKIMHM KIETOYHOM CTEHKH PACTECHUH,
rpuooB.

[uromna3sma. [uro3one. utockener. [IBuxenne nuronna3Mmbl. OpraHouAbl KIETKH.
OngHoMeMOpaHHBIE OpraHOWIbl KJIETKW: HHAomIasMmarudeckas ceth (JIIC), ammapat
lonpmku, 7M30COMBI, WX CTpoeHWEe u (QyHKOUH. B3anMocBsI3b 0JTHOMEMOpPaHHBIX
opraHouioB kieTku. CTpoeHHe TpaHyJIIpHOTO pEeTUKyiIyMa. Mexanuzm HanpasieHus 6enkos



6 OIIC. Cunre3 pacTtBOpuUMBIX OenkoB. CuHTE3 KIETOYHBIX MeMOpaH. [mamkuit
(arpanynApHBIN) dHAOIIA3MATHUECKUN peTuKyiayM. CekpeTropHas GyHKIOHS —amnmapara
lNonbxu. Moougukayus b6eakos 6 annapame I'onvoocu. Copmuposka b6enkos 6 annapame
T'onvoorcu. TpaHcIOPT BEUIECTB B KiIeTKe. Bakyonun pacTUTENbHBIX KIeTOK. KiieTouHbli COK.
Typrop.

[losmyaBTOHOMHBIE OpPraHOMJIbI KIIETKH: MHUTOXOHJIPHUM, IIAcTUABL. [Ipoucxoscoenue
mumoxonopuil u niacmuo. Cumouoeenes (K.C. Mepeowckosckuti, JI. Mapeynuc). CtpoeHue u
GyHKIMM MHUTOXOHJpUM W Tutactuia. [lepBUyHBIE, BTOPUYHBIE M CIIOXKHBIC ILJIACTHJIBI
(OTOCUHTE3UPYIOIIUX JYKAPHUOT. XJIOPOIIACTHI, XPOMOILUIACTHI, JEHKOIJIACTHI BBICIIUX
pacTeHUN.

HememOpanubsie opraHounpl kijeTkn CrpoeHne #  (YHKIMH HEMEMOpPaHHBIX
OpraHouJioB KJeTku. Pubocombl. [lpomesicymounvie ¢unamenmol. MuxpouiiaMeHThl.
Axmunosvle  muxpoghunamenmuol.  MpllliedHbIe  KIETKU. AKMuUHOBble  KOMNOHEHMbL
Hemblueunvlx Kiemok. MuxkporpyOouku. Kierounsiid nentp. CTpoeHue W ABUKEHUE
KIYTUKOB M pecHMYeK. MukpoTpyOoukn  uuroruiasmbl.  LleHTtpuons.  benxu,
accoyuuposantvle ¢ MUKpoguiamenmamu u Mukpompyboukamu. Momophvie d6enxu.

Snpo. OGosouka sigpa, XpoOMaTHH, KapUoIIa3Ma, SAPHIIIKYA, X CTPOCHHUE U (PYHKIUH.
Snepubiii  OenkoBBIM  MaTpukC. [IpocTpaHCTBEHHOE PACIOJIOKEHHE XpPOMOCOM B
uHTephazHOM sape. Jyxpomamun u cemepoxpomamui. BeaKd XpoMaThHa — TUCTOHBI.
Jlunamuka s0epHoti 060104KU 6 MUumo3se. H0epHblii MPpaHCnopm.

Knerounble BritoueHusi. CpaBHHUTENbHAsT XapaKTEPUCTUKA KIETOK  SYKApUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHOM).

JdemMoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuipl u cxembl: «CTpoeHUE SYKApUOTUUECKOW KIIETKW», «CTpOoeHUEe >KMBOTHOMU
KIEeTKn», «CTpoeHue pacTUTENIbHOW KIETKW», «CTpOeHHUE MHUTOXOHAPHUN», «SAapoy,
«CTpoeHue NpoKapruoOTUYECKON KIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MUKpPOIpENaparbl pacTUTEIbHBIX, JKUBOTHBIX
KJIETOK, MUKpOIIpenapaTbl 0aKTEpUAIbHBIX KIETOK.

JlabopaTopHas padora «/3ydyeHre CTpOCHUS KIETOK Pa3IUYHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHON MEMOPAHBD.

JlabopaTopnas pabGora «JVcciemoBanue IIa3MoiM3a M JIETUIA3MOJIM3a B
PACTUTENbHBIX KIETKAX).

IIpakTuyeckas paGora «M3yueHue JBMIKEHUS LUTOIJIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0MeH BeliecTB M NpeBpallleHUE JHEPTUM B KJIeTKe

ACCUMUJIISIIIAS ¥ TUCCUMIIIALIAA — ABE CTOPOHBI MeTaboau3Ma. Tumbl oOMeHa BEIIeCTB:
aBTOTpO(HBIH U rerepoTpodHBIM. YdacThe KUCIOpoAa B OOMEHHBIX MpOIECcCcaXx.
DHepreTuueckoe obOecneueHre KieTku: mnpeBpauieHue ATO B 0OMEHHBIX Mpolieccax.
depMeHTaTUBHBIA XapaKTep peakuuil KJIeTOYHOro metabonmmusma. GepMEHThI, UX CTPOCHUE,
cBoiicTBa U MexaHu3M feiictBus. Kopepmentsl. OTnuuns (epMEHTOB OT HEOPTaHHMUECKHUX



KaTaln3aTopoB. benku-akTuBaTOpl ©  OCIKU-WHTHOUTOPBL. 3aBUCUMOCTH CKOPOCTH
(bepMEeHTATUBHBIX PEAKIUI OT pa3INYHBIX (PAKTOPOB.

[lepBUuHBIM CUHTE3 OpPraHUYECKUX BeLIECTB B KieTke. DoTtocuHTe3. Anokcueenusi u
oKcuceHHbll omocunme3 y baxkmeputi. Ceéemocobuparowjue nueMeHmsl U NUSMeHMbl
peaxkyuonHoz2o yeumpa. Ponb xioporutactoB B mporecce ¢GoTtocuHTe3a. CBeToBas U
teMHOBasi ¢aspl. Pomoovixanue, Cs., Cq. u CAM-munvi ghomocunmesa. IlpoayKTUBHOCTH
dotocunte3a. BinusHMe paznuyHBIX (PAKTOPOB HA CKOPOCTh (OTOCHHTE3a. 3JHAUYCHHE
dboTocuHTe3A.

XemocuHTe3. PaszHooOpasue OpraHu3MOB-XEMOCHUHTETHUKOB: HUTPUDUIUPYIOUTUE
OakTepum, Kene300akTepuw, CEpoOAKTEpUH, BOJOPOIHBIC  OakTepuu. 3HAYCHHE
XEMOCHHTE3a.

AHaspoOHble opraHusmbl. Buabl Opoxenus. [lpoayktel OpokeHus © = UX
HCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3POOHBIE MUKPOOPTaHU3MbI KaK 00BEKTHl OMOTEXHOJIOTHH U
BO30yAUTENN OOJIE3HEH.

AspoOHBIE OpraHu3Mbl. DTambl YHEPTETUUECKOTO oOMeHa. [loAroToBUTENbHBIN 3Tall.
['ukonm3 — OECKUCIOPOAHOE PACIIETUIEHUE TIIFOKO3bI.

buonornueckoe OKHUCIEHUE, WM KIETOYHOE JbIXaHWEe. Poib MHUTOXOHApPUN B
mpoiieccax —Ouonoruyeckoro okucieHus. [luknumyeckue peakuuu. OKHUCIUTENIBHOE
dhochopunupoBanue. uepeus memopannozo epaouenma npomonos. Cunmes ATD: paboma
npomounot ATD-cunmaszvl. IlpeuMyiiecTBa a’poOHOr0 NyTH OOMEHa BEIIECTB TMepe
aHa’pOOHBIM. DH(HEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdeMoHcTpanuu

IToptpetsr: k. [Tpuctiau, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. DHrensrapar,
IT. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel u cxeMbl: «DoTOCUHTE3Y», «DHEpreTuueckuit oOMeH», «bUOoCUHTE3 OeKay,
«Ctpoenue pepMeHTa», « XEMOCHHTERY.

OOopynoBaHue: CBETOBOM  MHKPOCKOI, OOOpyJOBaHME I MPUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHnasi pa6ora «/3ydyeHue KaTaIUTUYECKOW AaKTUBHOCTH (EPMEHTOB (Ha
MpUMEpPE aMUJIa3bl UITU KaTajasbl)y.

Jlaboparopunasi padora «l3ydeHue (pepMEHTATUBHOTO pACIICIIIICHUSI TEPOKCHIA
BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

JlaGopaTopHasi padora «CpaBHeHUE MPOIECCOB POTOCUHTE3A U XEMOCUHTE3a».

JlaGopaTopHasi padora «CpaBHEHHE NMPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGopManus U peajin3anus eé B KIeTKe

Peakuun MatpuyHOoro cuHTe3a. [IpyHUIMI KOMIJIEMEHTAPHOCTH B  peaKIUAX
MaTpUYHOTO CHHTe3a. Peanmuzanus HaciaeacTBEHHOW MHGOpManuu. |'eHeTHYeCKnid KO, €ro
cBoiicTBa. TpaHckpunuusi — wmaTpuuHblid cuHTe3 PHK. IlpuHnunsl TpaHnCKpUIIUH:
KOMIUIEMEHTAPHOCTh, AHTUNAPAILIEIBHOCTh, ACUMMETPUUYHOCTh. Co3peganue MampuiHvlx
PHK 6 sykapuomuueckoti kniemxe. Hexooupyrowue PHK.

Tpaucasus u e€ stanel. Yuactue tpancnoptHeix PHK B 6nocunTese Oenka. YcnoBus
ouocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Posib pubocom B OMocuHTe3e OernKa.



Coepemennvie npeocmasnenuss 0 cmpoenuu ceHog. Opranusanys TeHoMa y MPOKapHoOT
U DYKapuoT. Perynsauus akTHBHOCTH reHOB y mpokapuoT. ['unoresa onepona (d. XKakoo, XK.
Mano). Monexynapuvie mexanuzmol dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6
peaynayuu  pabomsl 2eHos. Perynsius 0OOMEHHBIX MpolleccoB B kieTke. Kierounsii
rOMEOCTa3s.

Bupycer — HekneTounbie (hOpMBI KU3HHA U OOIUTaTHBIC TTapa3uThl. CTPOCHUE MPOCTHIX
U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. Kusnennsviti yuxn JHK-codepocawjux
supycos, PHK-cooepoicawux eupycos, 6akxmepuoghazos. QObpamHnas mpaHcKpunyus,
pesepmasza, uHmezpasa.

Bupycubie 3aboneBanus denoBeka, >XMBOTHBIX, pactenuid. CIINJ[, COVID-19,
COIMAJIbHbIEC U MEJIUIIMHCKUE MPOOJIEMBI.

Buounpopmamuka: ummezpayus u ananuz 6orvwux maccueos  («bigdatay)
CMPYKMYPHLIX  Ouoo2udeckux oOauHvlx. Hanomexnonocuu 6 oOuonocuu u meouyune.
IIpoepammupyemvie pynxyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.

JlemoHCcTpanumn

[Toptpersr: H. K. Konbuos, /. . IBaHOBCKUI.

Tabmumer u  cxemsl: «buocunTes Oenkay, «l['eHeTnueckuit koma», «Bupyce»,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHue MOIEIIA BUPYC.

Tema 8. 7/Ku3HeHHbIN HUKJ KJICTKHU

Krnerounslii 1uki, ero mepuoabl u peryisiusa. Muatepdaza u muto3. OcobeHHOCTH
MpoIleCCOB, MpoTeKalmux B  uHTepdasze. I[logroroBka KIETKM K  JICJICHHUIO.
IIpecunTeTnyecknii  (MMOCTMUTOTUYECKUI), CHHTETHYECKMH M  MOCTCHHTETHUYCCKHI
(IpeMUTOTHUYECKHI) TEprO Ikl UHTEP(DA3BI.

Marpuunbii  cunte3 JHK — pemmkanms. [lpuanuner  pervmkanun — JIHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIA CUHTE3, AHTUMNAPAIUIEIBHOCTh. MexaHus3m
perummkanuu  JIHK. Xpomocombl. Ctpoenue xpomocoMm. Tenomepsl U Teaomepasa.
XpOMOCOMHBIM HabOp KJIETKH — KapuoTUN. JIMMIOMOHBIM W ramjgouaHbId  HAaOOPbI
xpomocoM. ['omosnioruunbie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Henenne knetkn — MuTo3. CTaul MUTO3a M MPOUCXOAAIINAE B HUX MPOUECCHI. THUIIbI
muTo3a. Kaprnokunes u uutoknnes. buonornueckoe 3HaueHUE MUTO3A.

Perynsanust MUTOTHYECKOTO NUKIA KIeTKU. [IporpamMmmmupyemasi kietouyHas Tubenb —
arorTo3.

Knerounoe  sapo, XpoMocoMbl, (PyHKIMOHAlIbHAas  TeHOMUKAa.  Mexanuzmol
npoaughepayuu, ouppepenyuposxu, cmapenus u eubenu kiemox. «lL{ugpposas xkiemkar —
ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHCcTpanumn

Tabmuupl U cxembl: «KU3HEHHBIN UK KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pennukanus JTHK.

O6opynoBanue: CBETOBOM MUKPOCKOII, MUKpOIIpenaparsl: «MUTO3 B KJIETKaX KOpEIIKa
JTyKay.

JlaGopaTopHasi padora «/3ydyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENAPATAX).



JlabopaTopnas padora «Halnronenne MuTO3a B KJIETKaX KOHYMKA KOpeEIIKa Jyka (Ha
rOTOBBIX MHUKpOIIpenaparax).

Tema 9. CTpoenne u GQyHKINHM OPraHM3MOB

buonornyeckoe paszHooOpaszue opraHu3smMoB. OIHOKJIETOYHBIC, KOJOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUST U JKU3HEACITEIIBHOCTH OJHOKJIETOYHBIX OpPTraHU3MOB.
bakTepun, apxeu, OTHOKIETOUYHbIE IPUOBI, OJTHOKIETOUHbBIE BOJAOPOCIIH, IPYTUe MPOTHUCTHI.
KostonnaneHble OpraHu3MBl.

B3anmocBsA3p yacTeld MHOTOKIETOYHOTO OpraHu3ma. TKaHHW, OpraHbl M CUCTEMBI
opraHoB. OpranusMm Kak euHoe 1eioe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTeibHasg, IOKPOBHAs,
NpoBOAsAIIAsA, OCHOBHAas, MexaHudeckas. OcoOeHHOocTH  cTpoeHus, (QyHKUUH U
PacCIIOJIOKEHUA TKAaHEN B OPraHaX PaCTEHUM.

TkaHuM KUBOTHBIX M 4YEJNOBEKA. [HNOBI JKUBOTHBIX TKAHEW: OSHUTEIHAIbHASA,
COEIMHUTEIIbHASA, MbIIIeYHasl, HepBHAs. OCOOEHHOCTH CTPOEHHUS, PYHKIUN U PACTIOJIOKEHUS
TKaHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbsl. BereratuBHble M T€HEpaTHBHBIE OpraHbl pacTeHWil. OpraHbl U CHUCTEMBI
OpPraHOB KUBOTHBIX U 4YesoBeka. DyHKIMU OPraHOB U CUCTEM OPraHOB.

Omnopa Tema opranu3moB. Kapkac pacrennit. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyXHblii M BHYTpeHHMH ckeneT. CTpO€eHWEe W THUIBI
COCAMHEHUS KOCTEN.

JIBU>KeHHE OpraHu3MoOB. JIBH)KEHHE OJHOKJIETOYHBIX OpraHu3MOB: aMEOOHIHOE,
KI'YTUKOBOE, PECHMYHOE. J[BMKEHHE MHOIOKJIETOYHBIX PACTEHHMW: TPONU3Mbl U HACTHUH.
JIBMKE€HME MHOTOKJIETOYHBIX J>KMBOTHBIX M YENOBEKA: MbllIeyHas cucrema. Peduexkc.
CkeneTHbIE MBIIILBI U UX padoTa.

IIntanue opranusmMos. I[lornomenne BOABI, YIIIEKUCIONO Ta3a W MHUHEPAIbHBIX
BEIIECTB pacTeHUusIMU. IluTanue >KUBOTHBIX. BHYTpPHUIIOIOCTHOE U BHYTPUKIIETOYHOE
nueBapeHue. [Iutanue Mo3BOHOYHBIX KUBOTHBIX. OTHENBI MUILIEBAPUTEIBHOTO TPAKTA.
[TumeBapurenbHbie kene3bl. [IueBapurenpHas CUCTEMA YEJIOBEKA.

Jlpixanue opraHu3moB. Jlpixanue pacteHuid. Jpixanue >kuBOTHBIX. Juddy3us razon
gyepe3 MoBepXHOCTh KieTku. KoskHoe npixanue. JlpixarenbHas mMOBepXHOCTh. JKabGepHoe u
NEroyHoe JpIXxaHue. JIpIXaHWE MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. DBOJIIOLMOHHOE
YCJIOKHEHUE CTPOCHMS JIETKUX MO3BOHOYHBIX KUBOTHBIX. /[pIXaTenbHas cucreMa 4eoBeKa.
MexaHn3M BEHTWISALMM JETKUX y NTUL W MIEKONMUTAKOWUX. Perynsuus abIXaHus.
JIpixarenbHbIC 00BEMBI.

TpancnopT BemIeCTB y OpraHu3MOB. TpaHCHOPTHBIE CHCTEMBI pacTEeHUU. TpaHCHOpT
BEIIECTB y >KUBOTHBIX. KpoBeHOCHas cucremMa u e€ opraHbl. KpoBeHOCHass cucrema
NO3BOHOYHBIX XUBOTHBIX MU 4enoBeka. Cepaue, KPOBEHOCHBIE cOCyAbl U KpoBb. Kpyru
KpOBOOOpAILIEHHs. DBOJIIOIMOHHBIE YCIOXHEHUSI CTPOCHUSI KPOBEHOCHOW  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perymnsuus.

Beinenenne y opranusmoB. Beinenenue y pacteHuid. BeineneHue y KMBOTHBIX.
CokparutenbHble Bakyodu. Opranbl BblIeneHus. OuibTpanus, cekpeuus U oOpaTHOe



BCaChblBaHME KaK MEXaHH3Mbl pPa0OThl OpraHoB BbiAeneHUs. CBSA3b MOJOCTH Tela C
KPOBEHOCHOW M BBIJEIUTEIBHON CHCTEMaMHU. BpinelleHUME y NO3BOHOYHBIX >KMBOTHBIX M
yenoBeka. [louku. Crtpoenne u (QyHkimonupoBanue Hedpona. OOpa3zoBaHHEe MOYU Yy
YEJI0BEKA.

3amuTa y OpraHu3MOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
IUCTBl MPOCTEHINMX. 3aluTa y MHOTOKJIETOYHbIX pacteHud. Kyrtukyna. Cpencrtsa
[IACCUBHOM U XUMHNYECKOU 3alUThl. OUTOHITNIEI.

3ammTa y MHOTOKJIETOYHBIX MBOTHBIX. [IOKpOBBI M HMX MpPOU3BOJAHBIC. 3aniuTa
opranuzma ot Ooisie3Hedl. MMMyHHasi cucrema uenoBeka. KileTouHbld M TymOpasIbHBIN
UMMYHHUTET. BpoXIEHHBIA ©u TpUOOpPETEHHBINH crenu(UYecKuii HUMMYHHTET. Teopus
KJIIOHaJIbHO-ceNeKTuBHOro uMmmyHutera (II. Dpmux, ®. M. bepner, C. Tonerasa).
BocnanurenbHple OTBETHI OpraHu3sMoB. PoJjib BpOXIEHHOTO HUMMYHHUTETa B pPa3BUTHUU
CUCTEMHBIX 3a00JIEBaHUH.

PaznpaxuMoCTe M peryisiuus y OpPraHu3MOB. Pa3apakuMocTh y OAHOKJIETOYHBIX
opranu3MoB. Takcucel. PaznpaXxuMocCTp U peryisinus y pacTeHuil. POCTOBBIE BEIIECTBA U UX
3HA4YECHHUE.

HepBHas cucrema u pednekrtopHas peryiasiuus y KuBoTHbIX. HepBHast cuctema u eé
OTZEJbl. DBOJIIOLUUOHHOE YCIIO)KHEHUE CTPOCHMS HEPBHOM CHCTEMBI Y KUBOTHBIX. OTAeEIbI
rOJIOBHOTO MO3ra MO3BOHOUYHBIX KUBOTHBIX. Peduiekc u peduexkropnas nyra. besycioBHbie u
YCIOBHBIE pe(IEKCHI.

['ymopanpHast peryisiuus U SHAOKPUHHAs CHUCTEMA >KMBOTHBIX M uesioBeKa. JKee3bl
OHJIOKPUHHOW CHUCTEMBI U UX TOPMOHBI. JleWicTBHE TOPMOHOB. B3aMMOCBA3b HEpPBHOU U
SHAOKPUHHOMU cucTeM. [ unorasamo-runodusapHas cucTema.

JlemoHCcTpanumn

[Toptpert: U. I1. I1aBnoB.

Tabmunpsl u cxeMbl: «OIHOKIETOYHBIE BOJOPOCINY, «MHOTOKIETOUHBIE BOAOPOCIH,
«bakrtepun», «lIpocteiimme», «OpraHbl LIBETKOBBIX pacTeHHi», «CHUCTEMBl OpraHoB
IT03BOHOYHBIX KUBOTHBIX», «BHYTpEHHEE CTpOEHHME HACEKOMBbIX», «TKaHM pacTeHui»,
«Kopuessie cuctembl», «CtpoeHue crebmns», «CTpoeHHe JIMCTOBOM IMIACTUHKW», «TKaHH
KUBOTHBIX», «CKeneT uenoBekay, «lIumeBapurenbHas cucrteMay, «KpoBeHOCHas cucteMay,
«/lpixaTenpHas cucrema», «HepBHas cucrema», «Koxka», «Mpleunas cucteMay,
«BprgenutenbHas  cucrema»,  «OHIOKpUHHAas — cucTteMa», «CTpPOEHHE MBI,
«Ammynutery, «KumedHonosioctHeie», «Cxema mNHUTaHUS pacTeHui», «KpoBeHOCHbIE
CUCTEMBI TMIO3BOHOYHBIX MKUBOTHBIX», «CTpoeHHe THUApb», «CTpOEHHE IUIaHApUN,
«BHyTpeHHee cTpoeHue nokaeBoro uepBsi», «HepBHas cuctema preid», «HepBHas cucrema
narymkn», «HepBHas cucrema npecmbikarommxcs», «HepBHas cuctema ntuny, «HepsHas
cucTeMa MieKonuTamux», «HepBHas cucrema yenoBeka», «Pedmaexcy.

O6opynoBaHue:  CBETOBOM  MHMKPOCKOIN,  MHKpPOIpEnaparbl  OJHOKJIETOYHBIX
OpraHU3MOB, MUKpOIIpENapaTbl TKaHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUIJIEKIIMM HACEKOMBIX,
UTJIOKOXKUX, >KUBBIE SK3EMIUSIPhl KOMHATHBIX pPACTEHUH, repOapuu pacTeHH pa3HbIX
OTZEJIOB, BJAXHBIE IIPENaparsl KUBOTHBIX, CKEJIETbl IMO3BOHOYHBIX, KOJUIEKLIUH
0ECO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJOBeKa, O0O0OpyIOBaHUE [JIsi JIEMOHCTpAIUH



MOYBEHHOTO M BO3JYIIHOTO MHTAHUSA PACTEHUH, pacHICTUICHUS KpaxMmaia U OelKOB MOJ
AeicTBeM (EepMEHTOB, OOOpYyIOBaHHE [Js JAEMOHCTPALlMU OMBITOB IO H3MEPEHUIO
KU3HEHHONM EMKOCTH JIETKUX, MEXaHHW3Ma JbIXaTEJbHBIX JBW)KEHUN, MOJIEIN TOJOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHnas padora «/3yueHne TKaHEel pacTeHUIN.

JlaGopaTopHnas padora «/3yueHne TKaHEeH JKUBOTHBIX».

JlaGopaTopHasi padora «/3yueHre OpraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazmHokeHre ¥ pa3BUTHE OPraHU3MOB

@opMbI pa3MHOXKEHUSI OPTaHU3MOB: Oecronoe (BKJIIOYash BEreTaTUBHOE) U TOJIOBOE.
Buner 6ecrionioro pa3MHOKEHUS: TOYKOBAHUE, CIIOPYJIAIMS, pparMeHTalus, KJIOHHPOBAHHUE.

ITonoBoe pasmuoxkenue. llonoBele kieTku, mim ramerel. Meno3. Craguum menosa.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buosnornueckuii cMbIci Meio3a U
IIOJIOBOTO ITporecca. Melo3 U ero MecTo B )KM3HEHHOM IUKJIE OPraHU3MOB.

IIpen3zaponpimeBoe paszButue. [‘amerorene3 y kKuBOTHBIX. [losoBBIE JKene3bl.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpOCHHUE MOJI0BBIX
KJIETOK.

Omioa0TBOpEHNE U SMOPUOHATIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS:
Hapy’>KHO€, BHyTpeHHee. [lapTeHorenes.

NHauBuyalbHOE pa3BUTUE OPraHuW3MOB (OHTOreHe3). OMOPHOJIOTHS — HayKa o
Pa3BUTUU OPTraHU3MOB. Mopgozcenez — 00Ha u3 21asHvix npobiaem amobpuonocuu. Konyenyus
mopghocenog u moodenu mopgoeerneza. Ctaaguu >MOpUOreHe3a >KMBOTHBIX (HAa HpHUMepe
nasarymku). JpoOnenue. Tumbl apobnenust. /lemepmunuposannoe u HeOEPMUHUPOBAHHOE
Opobnenue. bnacmyna, munvi 6Onacmys. OCOOCHHOCTH APOOJEHUS MJIICKOIHUTAIOIINX.
3apobIeBble JUCTKU (TacTpyJssiius). 3akjajka OpraHoB M TKaHEW M3 3apOJbIIIEBBIX
JUCTKOB. B3amMHOe BiMsSHUE 4YacTe pa3BUBAIOILIETOCS 3apojbliia (3MOpHUOHANTBHAS
MHIYKIMS). 3aKjiajKka I[UIaHa CTPOCHHSI >KUBOTHOIO KakK pe3ylibTaT HEepapXUUECKUX
B3aUMOJICUCTBUI TE€HOB. BimsHue Ha >MOpHUOHANBHOE pa3BUTHE PA3IUYHBIX (HAKTOPOB
OKPY’KarOIIEU CPEIBI.

Poct u paszButue xuBOTHBIX. [locTamMOpuoHanbHbIM mepuoA. Ilpsimoe u Hempsimoe
pazButHe. Pa3Butue ¢ meramopdo3oM y OECHO3BOHOUHBIX M IMO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHHE NPSMOTO W HENPSIMOTO Pa3BUTUS, UX PACHPOCTPAHCHUE B
npupone. Tumbl pocra KUBOTHBIX. DAKTOPHI PETyNSIIUM POCTA YKUBOTHBIX W YEOBEKa.
Cramuu mocTAMOPUOHATIBHOTO PA3BUTHUS Y KUBOTHBIX M uenoBeka. Ilepuoabl oHTOreHesa
yesnoBeka. CTapeHue U CMepTh KaKk OMOJIOTHYECKHUE MPOLIECCHI.

Pasmuoxxenne u pazputue pactenuit. ['ametodut u cnopodur. Meito3 B )KHU3HEHHOM
nukie pacrenuit. OOpazoBaHmWe CHop B TMporecce Mehosa. ['amMeTroreHe3 y pacTeHUM.
OnioI0TBOpPEHNE M Pa3BUTUE PACTUTENIBHBIX OpPraHU3MOB. [[BOMHOE OIUIOJLOTBOPEHHUE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHuE U pa3BUTHE CEMEHHU.

MexaHn3MBbl pETYISLUA OHTOT€HE3a Y PACTEHUM U JKUBOTHBIX.

JleMmoHCcTpanumn

[Toprpetsr: C. I'. Hapammn, X. HInemas.



Tabmuubr u  cxembl: «BereratmBHOe  pasMHOXeHHE», «Tumbl  Oecmosoro
pasMHOXEHUsD»,  «Pa3MHOXEHME  XJIaMUAOMOHAIb»,  «Pa3MHOXEHHE  BBIJICHBDY,
«Pa3smHoxkenue rtuape», «Meho3», «XpoMmocoMbl», «l'amerorenes», «CTpoeHHE
AMIEKIIETKH U criepMaro3onna», «OCHOBHBIE CTauM OHTOreHes3ay, «lIpsmoe u Hempsimoe
pasButue», «Pa3zButne mamckoro xyka», «Paszsutue capanum», «Pa3zBurtme mArymkmy,
«JIBOITHOE OIIOAOTBOPEHHE Y LBETKOBBIX pacTeHUi», «CTpOCHHE CEMSIH OJHOJIOIBHBIX U
IBYAOJIBHBIX PACTCHUI», « KU3HEHHBIN LINKJ MOPCKOW KamyCThD», <« KW3HEHHBIN LUK MXay,
«KM3HEHHBIN TUKII MaNOPOTHUKAY, « KU3HEHHBIN LUK COCHBD».

O6opynoBaHue:  CBETOBOM  MHUKPOCKON,  MHUKpONpEnaparbl  SHIEKIETOK U
CIIEpMATO30UI0B, MOAENb «L UK pa3BUTHS JIATYIIKI.

JlaboparopHass padora «l3ydyeHue CTpPOEHHS TMOJIOBBIX KIETOK Ha TOTOBBIX
MHUKponpenapaTax».

IIpakTnueckas padbora «BbisBIEeHNE IPU3HAKOB CXOJICTBA 3aPOJIBIIIEN MO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKECHUS BBICIIUX PACTCHUI.

Tema 11. I'eneTnka — HayKa 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH OPTraHU3MOB

Wcropust cTaHOBICHUS U pa3BUTUSA T€HETUKU Kak Hayku. Padotwl I'. Mennens, I'. ae
®puza, T. Moprana. Poiib oTedecTBEHHBIX yUEHBIX B pa3BuUTHM reHetuku. Paborer H. K.
Konsuosra, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®unumnuenko,
H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TE€HETUYECKUE TOHSITUS M CUMBOJBI. ['OMOJOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBbIE TEHbI, AJIbTCPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA M PELUECCUBHBIN MPHU3HAK,
TOMO3HUT0Ta, T€TePO3UTOTa, YUCTAsl IMHUSA, THOPUIBI, TeHOTHIT, (PeHOTHI. OCHOBHBIE METO/IbI
TE€HETUKU: THOPUIOJIOTUUECKUH, TUTOTOTUYECKUH, MOJICKYJISIPHO-TEHETUYECKUM.

JlemoHCcTpanumn

[Toptpetsi: I'. Menaens, I'. ne @pus, T. Moprasn, H. K. Konsuos, H. 1. Basuios, A. H.
benozepckuit, I'. JI. Kapneuenko, 0. A. ®unmumuenko, H. B. Tumodeen-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlaGopaTopHnasi padora «Jlpo3oduia kak 0ObEKT TEHETUYECKUX UCCIICIOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpenmBanue. [lepBoiii 3akoH MeHaenss — 3aKOH €IMHOOOpa3us
ruOpuI0B TIepBOTO MoKojaeHus. [IpaBuno nomunupoBanusi. Bropoii 3akon Mennaens — 3akoH
paciieryiends Tpu3HakoB. [lUTojorM4eckrue OCHOBBI MOHOTHOPHUIHOTO CKPEIIUBaHMUS.
['unoTe3a yucTOTHI TAMET.

Ananuzupytomiee  ckpemuBanue.  [IpoMeXyTOuHbBId  XapakTep  HAcCJIEJOBaHUS.
Pacmierienne nmpru3HakoB NMpU HEMOJIHOM JOMUHUPOBAHUMU.

JurnbpuaHoe ckpeuBanue. Tpetuit 3akoH MeHzaens — 3aKOH HE3aBUCHMOTO
HacJIeI0BaHUs MPU3HAKOB. [uToNOrnueckre OCHOBbI TIUTHOPUTHOTO CKPEIIUBAHUS.

CuemienHoe HacneaoBanue mpusHakoB. Paboret T. Moprana. CuernseHHoe
HACJICIOBAHWE T€HOB, HAPYLICHUE CIECIUICHUS MEXJIy TIeHaMHh. XPOMOCOMHAsi TEOPUs
HACJIEICTBEHHOCTH.



I'eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIpPEAEIEHUS oa. AYTOCOMBI U MOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHBI M TeTEpOraMeTHbIN I0J. ['eHeTH4Yeckass CTPYKTypa MOJIOBBIX
xpomocoM. HacnienoBanue npu3HakoB, CUEIIEHHBIX C ITOJIOM.

I'enoTun kak menoctHas cucrema. [lnedoTponuss — MHOKECTBEHHOE NIEMCTBUE T'€HA.
MHOKECTBEHHBIN ajyienu3M. B3anmoaencTBue HEAUICbHBIX T€HOB. KOMILIEMEHTapHOCTS.
Onucra3. [lonumepus.

['eHeTHUECKMI KOHTPOJb DPa3BUTUSL PACTECHHI, >KMBOTHBIX M YEJIIOBEKA, a TaKKe
(U3HONOTUYECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (yHKIUH. ['eHeTnueckue
MEXaHU3Mbl CUMOHOT€HE3a, MEXaHU3Mbl B3AUMOJICHCTBUS «XO3SIMH — MApa3uT» U «XO35IMH —
MUKpoOHOM». ['eHeTHueckue acrheKkThl KOHTpPOJIA M HW3MEHEHHMS HaCJEICTBEHHOU
MH(}OpMaAIMU B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuup!l u cxemsl: «llepBrlil 1 BTOpOii 3akoHbI MeHnens», « Tpetuil 3akon Menaens»,
«Anammsupyromee  ckpemmBaHue», «HemomHoe — momumHmMpoBanue», — «CHeEIUIeHHOE
HAaCJEeI0BaHUE MPHU3HAKOB Yy JApo3oduiiby, «l'eHeTnka mnonay, «KapuoTum uyeloBeKay,
«Kapuotun  npozoduinsr»y, «Kapuorun  OTHIBEDY, «MHOXKECTBEHHBI  aJICIH3M,
«B3anmMoaencTBIE T€HOBY.

OGopynoBaHue: MoJeIb Uil JEMOHCTpAIlMU 3aKOHOB €AMHOOOpa3usi TUOPHUIOB
IIEPBOr0 TOKOJICHWS M PACIICIUICHHUs TPU3HAKOB, MOJEIb JUIsl JIEMOHCTPALMM 3aKOHA
HE3aBUCUMOIO HACJIEIOBAaHMUS IMPU3HAKOB, MOJAENIb JUId JEMOHCTPALUU CLEIUIEHHOTO
HaCJIeJOBaHMsI PU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIipenapat: «/Ipozodpunar.

IIpakTnyeckas padora «/3yuyeHue pe3yiabTaTOB MOHOTMOPUIAHOTO CKpPEUIUBAHUS Y
JPO30(UITBI.

IIpakTuueckas padora «J3ydyeHuwe pe3ylbTaToB AUTMOPHUIHOTO CKPEIIUBAHUS Yy
TIPO30(DHITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3auMmogeiicTBue reHotuna u cpenbl npu popmupoBanuu GeHoruna. M3MeHUHBOCTD
nmpu3HakoB. KauecTBEHHbIE W  KOJIMYECTBEHHBIE MpPU3HAKH. BHIBI H3MEHYMBOCTHU:
HEHACJIEICTBEHHAs U HACJIEICTBEHHAS.

MonaudukanronHas n3MEHIYUBOCTh. Poib cpenbl B hopmupoBannu Moau(puKaimoHHOMN
n3MeHUMBOCTH. Hopma peakumu mnpusHaka. BapuanvoHHBIA psAl U BapUallMOHHAs KPUBAs
(B. Uoranncen). CoiicTBa MOaU(pUKAITMOHHON U3MEHYUBOCTH.

['eHoTunnyeckass M3MEHUYMBOCTh. CBOWCTBA T€HOTHUIMYECKOWM H3MEHYMBOCTU. Bubl
TFeHOTUIIMYECKON U3MEHYMBOCTU: KOMOMHATHUBHASA, MyTallMOHHASL.

KomMOnHaTuBHAsI N”3MEHUYNBOCTh. Meii03 1 TOJIOBOM TTPOIIecC — OCHOBA KOMOWHATUBHOMN
U3MEHYMBOCTH. PojIb KOMOMHATUBHON W3MEHYMBOCTH B CO3JAaHUM T'€HETHYECKOIO
pazHooOpa3us B mpejienax OAHOro BUAA.

MyTanMoHHasT U3MEHYMBOCTb. Buapl MyTanuii: reHHbIE, XPOMOCOMHbBIE, T€HOMHBIE.
CrnoHTaHHbIE U MHAYLUHWPOBAaHHbIE MyTaluu. SAepHbIE M LUTOIUIA3MAaTUYECKUE MYTALIHMH.
Comarnyeckue U nosioBble MyTaluu. [IpuunHbl BOSHUKHOBEHMSI MyTaluii. MyTareHsl U ux
BJIMSHUE HA  OPraHu3Mbl. 3aKOHOMEPHOCTHM  MYTAlMOHHOIO  Mpolecca.  3aKOH



TOMOJIOTUYECKHUX PsIIOB B HaclienctBeHHON u3MeHunBocTH (H.M. BaBunoB). Buesnepnas
W3MEHYMBOCTb U HACJICICTBEHHOCTb.

Onuecenemurxa u MUEHOMUKA, PONb INULEHEMUUECKUX (DaKmopos 8 HACIe008aHUU U
UBMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JlemoHCcTpanun

IToptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuupbr 1 cxembl: «Buabsl u3meHunBOCTH», «MoOaupUKaIIMOHHAST W3MEHUYHUBOCTHY,
«KomOuHaTHBHAsT HM3MEHUYMBOCTB», «Meho3», «OmnogorBopeHue», «l eHeTuueckue
3a00seBaHus YeIoBeKay, «BUIbl MyTaluiiy.

OOopynoBanue: XUBBIE M TepOapHBIC 3K3EMIUIAPhl KOMHATHBIX PACTEHUN, PUCYHKH
(boTorpadum) )KMBOTHBIX C Pa3IMUYHBIMU BUIaMU U3MEHYUBOCTH.

JlaGopaTtopnasi paGora «lccinemoBaHue 3aKOHOMEPHOCTEH MOIU(PHKAIIMOHHOM
n3MeHunBocTU. [locTpoeHne BapualimoOHHOTO psiia ¥ BApUALIMOHHON KPUBO.

IIpakTuyeckas padora «MyTtauuu y 1po30(uiisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eneTnka 4esioBeKa

Kapuorun uenoBeka. MexayHapoaHas mporpaMma HCCIEAOBAHUS T'€HOMa YEJIOBEKA.

MGTOI[I)I N3y4CHUA I'CHCTHUKHU 4CJIOBCKA: I‘GHG&J’IOI‘H‘IGCKH?I, 6HH3H€HOBLIﬁ,
I.[PITOFGHGTH‘-IGCKPIﬁ, HOHYHHHHOHHO-CT&THCTHHCCKHﬁ, MOJ'IGKYJ'I}IpHO-FCHGTquCKHﬁ.
COBpeMeHHOG OIIpCACIICHUC T'CHOTHIIA: ITIOJJHOI'CHOMHOC CCKBCHHUPOBAHUC,

T€HOTUIIMPOBaHUE, B TOM uucie ¢ nomoiisio [11{P-ananuza. HacneactBenHnbie 3a001eBaHms
YyesoBeKa. ['@HHble M XpPOMOCOMHBIE O0JIe3HH deloBeka. bolie3HM ¢ HacieICTBEHHOMN
MPEIPACIIOIOKEHHOCTHIO. 3HAUYEHUE MEIUIIMHCKON I'€HETUKH B MPEIOTBPAIICHUM U JICYECHUU
reHEeTHYeCKuX  3a0o0jeBaHMil  4YelloBeKa. MeIMKO-TeHETHYSCKOEe  KOHCYJIBTHPOBAHUE.
CtBON0OBBIE KJIETKH. [[OHATHE «T€HETUUECKOTO TPy3a». ITUUECKUE aCIEKThI NCCIEAOBAHUM B
00J1acTh pelaKTUPOBaHUsI FTEHOMA U CTBOJIOBBIX KJIETOK.

I'eneTnueckue GpakTOphI MOBBIICHHOW YYBCTBUTEIIBHOCTH Y€JIOBEKA K (PU3MUECKOMY U
XAMUYECKOMY 3arpsi3HCHUIO OKpYXKarllen cpeapl. ['eHeTnueckas MmpeapacioyioKEeHHOCTh
YyeJIoOBEeKa K IaTOJIOTHSIM.

JdemMoHcTpanuu

Tabmuiet 1 cxembl: «Kapuotun denoBekay», «MeToAbl U3yUeHHS] TEHETUKU YETIOBEKAY,
«I"enernueckue 3a00IeBaHUS YEIOBEKAY.

IpakTnueckas padora «CocTaBieHUE U aHAIIU3 POJOCIOBHOM.

Tema 15. Cesnrekuusi opraHu3zMoB

JloMecTukanus U ceneKkuus. 3apokKICHUE CEJICKIMU U JToMecTukanuu. Yuenue H. H.
BaBunoBa o lleHTpax mpoOMCXOXACHUS M MHOTOOOpasusi KyJbTYpHBIX pacTeHuil. Pomb
CEJIEKIIMU B CO3JaHUU COPTOB PACTEHUI U MOPOJ KUBOTHBIX. COpT, MOpoJa, MTaMM. 3aKOH
TOMOJIOTHYECKHUX PSAOB B HACIEACTBEHHOW m3MeHunBocth H. M. BaBuioBa, ero 3HaueHue
JUISL CEJICKITMOHHOM pabOoThI.

Metonasl  celeKIMOHHOM  paboThl.  McKycCTBEHHBIH  OTOOp:  MacCoBBIM U
WHIUBUyJIbHBIA. JTanmbl KOMOWHAIIMOHHOW cenekiuu. VIcmbITaHue MPOW3BOAUTENCH 10
noToMcTBy. OTOOp MO T€HOTHUITy C MOMOIIBIO OLEHKU (DEHOTHNa MOTOMCTBA U OTOOpP IO
reHOTUIy ¢ nomouisto ananuza JHK.



HckyccTBeHHBI MyTareHe3 Kak METOJl CEJNEKIIMOHHOW paboThl. PammanmvoHHBIN ©
XUMUYECKU MyTareHe3 KaK HWCTOYHHK MYTAalluid Yy KYyJIbTYPHBIX (OpM OpraHHU3MOB.
Hcnonb3oBaHue TEHOMHOIO PEAAKTUPOBAHUS M METOA0B pekomOuHaHTHbIX JIHK s
MOJIYYEHHUS HCXOJHOTO MaTepHalia Jjisl CEJIEKINU.

[lonyyenne mnonumiIonaoB. BHyTpuBuaoBas ruOpuau3anus. biIu3kopoACcTBEHHOE
CKpelluBaHue, Wik UHOpuauHr. HepoacTBeHHOE CKpelMBaHUE, WM AyTOPUIUHT.
I'etepo3suc u ero npuumHbl. lcnosb3oBaHwe reTepo3uca B cenekuuu. OtnanéHHas
rubpuauzanus. [Ipeononenne 6ecrioguss MeKBUIOBBIX THOPUAOB. JIOCTHKEHUST CENIEKIIUU
PACTEHHI U )KUBOTHBIX. «3€/1EHAs peGONIOYUY.

CoxpaHeHre U U3yYCHUE TEHETUUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUM M UX JAUKUX
poauYe s CcO3JaHus HOBBIX COPTOB W THUOPUIOB CEIBCKOXO3SMCTBEHHBIX KYJBTYD.
H3yuenue, coxpanenue u ynpasieHue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMEEHHbIX U
NPOMBLCIIOBLIX HCUBOMHBIX 6 YENAX YIYUULEHUS CYUIeCmBYIOWUX U CO30aAHUS HOBbIX NOPOO,
JUHULL U KpOCCO8, 6 MOM 4YUCie C HPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX
uccneoo8anull, nepedosulx uoeti U nepCneKmueHbIX MexHoI02UlL.

JlemoHCcTpanumn

[Toptpetsi: H. U. BaBunos, . B. Muuypumn, I'. JI. Kapneuenko, I1. I1. JIykbsineHko, b.
JI. Actaypos, H. Bopinoyr, JI. K. benses.

Tabmuiet U cxembl: «lleHTphl NPOUCXOXKIECHUS W MHOrooOpasusi KyJIbTYpHBIX
pacTteHuin», «3aKOH TOMOJIOTHYECKUX PSAJOB B HACIEACTBEHHOW U3MEHYMBOCTH», «MeTombl
cenekmny, «Otnanéunas rudpuanzanus», «Myrarenes».

JlaGopaTtopnasi paGora «lI3yueHue COpPTOB KyJbTYpPHBIX PACTEHUM U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne METON0B CEIIEKIINN PACTCHUIN.

IIpakTnueckas padora «lIpuBnBka pacTeHu».

Ikcekypeust «OCHOBHBIE METOBI M IOCTHXKEHUS CEJICKIIMU PACTEHUN M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, INIEMEHHYIO (PepMy, COPTOUCTIBITATENILHBIN yU4aCTOK, B TETUIMYHOE
X035IUCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA UITU HAYYHOTO LIEHTPA)».

Tema 16. buorexHos0rust ¥ CHHTeTHYECKAsI OMOJIOT U

OOBEKThI, UCTOJB3yeMble B OHOTEXHOJIOTMHU, — KJIETOYHBIE M TKAHEBbIE KYJIbTYPBHI,
MUKPOOPTAaHU3MBI, MX XapakTEePUCTHKA. TpaaulinoHHAs OMOTEXHOJIOTHs: XJeOoleueHue,
MOJIy4YeHUE KHUCIOMOJIOYHBIX TPOIYKTOB, BHUHOJENTUE. MMUKPOOMOIOTHYECKUIT CHHTE3.
OOBeKThl MHUKpPOOHOJIOrMYeCKUX TexHoioru. I[Ipous3BoACTBO Oeika, aMHUHOKHUCIOT U
BUTAMHUHOB.

Co3ganue TEXHOJOTMM W HMHCTPYMEHTOB IICJICHANPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TE€HOMOB C LEIbIK MOJYYEHHUS OpPraHu3MOB M KX KOMIIOHEHTOB,
CoJIep>KalIiX HE BCTPEUAIOIINECs B PUPOIe OMOCHHTETHUECKHE MTyTH.

Knerounas nHxeHepusi. MeToasl KyJIbTypbl KJIETOK U TKaHEW PACTEHHUM W KMBOTHBIX.
Kpuobanku. Comatuyeckas rubpuau3anus 1 coMaTuyeckuii smopuorenes. McnonszoBanue
ranjoOuIOB B CEJIEKUUH pacTeHuu. [lonyuenue mMoHOKIOHANbHbIX anmumei. Mcnoav3oseanue
MOHOKIOHANbHLIX U NOJUKIOHATbHLIX — aumumen 6  meduyune. VICKyCCTBEHHOE
OIUIOJOTBOPEHUE. PEKOHCTpyKIMs SWLEKIETOK W KIOHMPOBAaHHWE JKMUBOTHBIX. MeTton



TPaHCIUIAHTALIMK  SIA€p KIETOK. Texnonozuu  0300po6ieHus,  KyIbmMueuposaHus u
MUKDPOKIOHATLHO20 PASMHOICEHUS CENIbCKOXO3AUCTNEEHHBIX KYAbIMYD.

XpoMOocOMHass M Te€HHasg WHXeHepus. VICKyCCTBEHHBII CHUHTE€3 T€Ha U
koHcTpyupoBanue pexomouHanTHeix JHK. Cozdanue mpanceennvix opeanuzmos.
JlocTHKE€HHS W TEpPCHEKTUBBI XPOMOCOMHOW W TEHHOW HWHXKEHEPHH. ODKOJOTMYECKHE U
TUYECKHE MPOOIEMBI FTEHHON HHKEHEPUHU.

MenunuHckue OuorexHojoruu. Iloctrenomuas 1udpoBas wmemununHa. [ILP-
JIMarHocTuka. MeTtaboJIOMHBIN aHaIu3, TEHOUEHTPUYECKUN aHalIM3 MPOTeOMa YesloBeKa JJIs
OLIEHKH COCTOSIHUSI €0 3J0pOBbs. VCronb30BaHME CTBOJIOBBIX KIIETOK. TapreTHass Tepanus
paka. 3D-OmoumxkeHepusi sl pa3pabOTKH  (PyHIaMEHTATBHBIX OCHOB MEIUITMHCKHX
TEXHOJIOTHI, CO3JaHUsl KOMIUIEKCHBIX TKAaHEW COYETAHHEM TEXHOJOTHA TPEXMEPHOTO
OouonpuHTUHTa U ckaddoIaUHTa Il perIeHus 3a/1a4 NepCOHATU3UPOBAHHON MEIUIIUHBI.

CoznaHne BEKTOPHBIX BaKIMH C LIEJIbI0 O0ECreueHuss KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneid OPBU, ycraHoBieHHE MONEKYJIAPHBIX MEXaHU3MOB (YHKIHOHUPOBAHUS
PHK-conepxammx BHUPYCOB, BBI3BIBAIOIIMX OCO0OO OMNAacHblEe 3a00JIEBAHMS YEJIOBEKAa U
KUBOTHBIX.

JdemoHcTpanumn

Tabmuubr u cxembl: «Vcnonb3oBaHME MHMKPOOPTaHU3MOB B  MPOMBIIIJICHHOM
MPOU3BOACTBEY, «KiieTouHas nHKeHepus», «[ 'eHHass HHXXEHEPUsD.

JlaGopaTopHasi padora «/3yueHre 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX MPOAYKTOBY.

IKcKkypceus «bHOTEXHOIOIMS — BaKHEWIIAsl TPOU3BOAUTENIbHASI CHIIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHYECKOE ITPOU3BOJICTBO)».

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycraHaBiauBaeT TpPeOOBaHUS K pe3ysibTaTaM OCBOCHHUSI OOyJarOUTUMMCS
MIPOTPaMM CPEIHETO 00111eT0 00pa30BaHUs: JIUYHOCTHBIE, METAIIPEIMETHBIC U MTPEIMETHBIC.

B cTpyKType TUYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMBI TIO OMOJIOTHH BBIICTIECHBI
CIIENYIONIHME COCTABISAIONINE: OCO3HAHWE OOYYAIOIMIMMHCS POCCUHCKONW TpaXkIaHCKOU
WJICHTUYHOCTA — F'OTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOMPEAECIEHHUIO,
Hanuyue momueayuu K OOYUYEHHIO OWOJIOTHU, YeleHanpasieHHoe paszsumue BHYTPEHHUX
yOeXKICHUN JIMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH M MCTOPUUYECKUX TpaJaUIUi
pa3BUTHS  OHMOJIOTHYECKOTO 3HAHWS, 20MOBHOCMb U CHOCOOHOCMb  OOYYaIOIIUXCS
PYKOBOJACTBOBAaTbCSI B CBOEM JEATENBHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAMH,
OPUCYLUIUMU  CUCTeM€  OWOJIOTMYEeCKOro  0o0pa3oBaHMs,  Haaiuyue  NpaBoOCO3HAHUS
AKOJIOTUYECKOHN KYJIbTYPbl, CHOCOOHOCMU CMA8UmMb NEIN U CTPOUTH )KU3HEHHBIE TIAHBI.

JIM9HOCTHBIE pEe3yJabTaThl OCBOCHUS MPOTPAMMBI 1O OHWOJOTHM JOCTHTAIOTCS B
€MHCTBE y4eOHONW U BOCHUTATEIBLHOM JEATEIIbHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU



POCCHUMCKMMH  COUHMOKYJIBTYPHBIMH, HUCTOPUYECKMMU U  JYXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMH, TIPUHATHIMA B OOIIECTBE MPABMWIIAMH U HOPMaMH TTOBEJEHUS U CIIOCOOCTBYIOT
mpoleccaM CaMOINO3HAaHUS, CAMOBOCIIUTAHUA U CAMOPA3BUTHS, PAa3BUTHS BHYTPEHHEU
MO3UIMH JIMYHOCTH, MATPUOTHU3MA U YBAXKEHUS K 3aKOHY U MPABOMOPSIKY, YETOBEKY Tpy1a
U CTapllieMy IMOKOJICHUIO, B3aUMHOTO YBa)KCHUS, OEPEKHOTO OTHONIICHUSI K KYJIbTYPHOMY
HACJICUIO U TPaAULMsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickon denepannn, npupoae u
OKpYXarolien cpee.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUA Yy4eOHOro mnpeaMera «buosorus» MTOIKHBI
OTpa)XaTh TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCs PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEW NO3UIMEN JIMYHOCTH, CHUCTEMOW NEHHOCTHBIX OPHUEHTAIMW, TO3UTHUBHBIX
BHYTPEHHHUX YOEXKIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM I[EHHOCTSAM POCCUICKOTO
o0111ecTBa, pacIIUPEHNE KU3ZHEHHOTO OMBbITA U OMbITA JEATEILHOCTU B MPOIIECCE peaTU3aIiU
OCHOBHBIX HAITPaBJICHUN BOCIIUTATEIIBHOM JICTEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa;k1aHCcKOro BOCIIUTAHUSI:

c(hOpPMUPOBAHHOCTh TPAXJAAHCKOW TMO3MUIIMU OOy4Yalollerocss Kak AaKTHUBHOIO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IIpaB MU OO0sA3aHHOCTEH, yBa)XCHHE 3aKOHA U
MPABOIOPSIAKA;

FOTOBHOCTh K COBMECTHON TBOPYECKOM JEATEIBHOCTH TPHU CO3JaHUU YUYEOHBIX
MPOEKTOB, PEUICHUH YYEOHBIX M TMO3HABATEJILHBIX 3a/Jay, BBIMOJHEHUH OHOJOTHUYECKUX
JKCIIEPUMEHTOB;

CITIOCOOHOCTh ONpPEACNATh COOCTBEHHYIO IIO3HMIIMIO 110 OTHOIICHWIO K SBJICHUSIM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHHME YYUTHIBATH B CBOMX JEHUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUSL JIIOACH C pa3HbIMU YOEXKIEHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIbHBIM IOJIOKECHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOIECCE COBMECTHOTO BBITIOJHEHUS YUYEOHBIX,
MO3HABATEIbHBIX M MCCIEIOBATEIbCKUX 3a7a4, YBAKUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIIOHEHTOB MIPU 00CYXKJIEHUU CTIOPHBIX BOMPOCOB OUOJIOTUUECKOTO COACPIKAHMUS;

FOTOBHOCTh K TYMAQHUTAPHOW U BOJIOHTEPCKOM JIESATEIILHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh  POCCHMCKOM  TPaXJTaHCKOM HWJICHTHYHOCTH, IaTPUOTH3MA,
YBOKEHHUSI K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH Tiepell PouHOM, ropaocTu 3a CBOM
Kpau, CBOXO PonuHy, CBOM SI3BIK U KYJIBTYPY, IIPOLIJIOE U HACTOALIEEC MHOIMOHALIMOHAIBLHOIO
Hapona Poccuu;

LIEHHOCTHOE OTHOLICHUWE K MPUPOJHOMY HACIEAUIO W MAMATHUKAM MPUPOBI,
OOCTHXKEHUAM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CITIOCOOHOCTh OIIEHMBAaTh BKJA4J POCCUUCKUX YUYEHBIX B CTAaHOBJEHHUE WM Pa3BUTHE
OMOJIOTHHU, TIOHUMAHHS 3HAYCHUS] OWOJIOTMU B TO3HAHWM 3aKOHOB IPUPOJBI, B >KU3HU
YeJIOBEKa M COBPEMEHHOTO 00IIEeCTBa;

uneiHas  yOexAEHHOCTh, TOTOBHOCTh K CIOyXeHHI0O U 3ammre (OrTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEIACHUS;

CIIOCOOHOCTh ~ OLIEHMBAaTh CHUTYyalldi0 W [PUHUMATh OCO3HAHHBIE  pEIICHUS,
OpPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHWE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTENISIM, CO3/IaHUI0 CEMbHM Ha OCHOBE
OCO3HAaHHOTO MPHUHATHUS I[IEHHOCTEW CEMEHHOM KM3HU B COOTBETCTBUM C TPAJAUIMSIMU
Hapo 0B Poccuu;

4) 3¢TeTHYeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOLICHMUIA;

MOHMMAHHE SYMOLIMOHAJIBHOTO BO3/1EUCTBUS AKUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHHE IMPOSBIATH
KauecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢usuueckoro BocnUTaHUSI, (OPMHUPOBAHMSA KYJbTYPbl 310POBbSI U
3MOLMOHAJIBLHOI0 0JIArOMOIYYHs:

NOHMMAaHHWE U peanu3alus 3J0poBOro M Oe3zomacHoro oOpa3a >KM3HHU (370pOBOE
nUTaHue, COOMI0ICHIEe TUTHEHUYECKUX TTPABUII U HOPM, COATaHCUPOBAHHBINA PEKUM 3aHATUN
U OTIbIXa, peryisipHas (Qu3nyeckas aKTUBHOCTh), OEpPEeKHOro, OTBETCTBEHHOTO U
KOMIIETEHTHOI'O OTHOILIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

NOHMMAHHUE I[IEHHOCTH TMpPaBWJI HHAMBUAYAIBHOTO M KOJUIEKTHBHOIO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HaHWE TIOCTEACTBUIA U HEMPUSTHS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aJIKOTOJIs,
HAapKOTUKOB, KYpEeHHUs);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HaHUE [IEHHOCTH MacTepCTBa, TPY0Jt00ue;

TOTOBHOCTh K aKTUBHOW  JIEATEIBHOCTH  TEXHOJOTMYECKOH W  COLMaIbHOU
HAIPAaBIEHHOCTH, CIOCOOHOCTh HHUIIUMPOBATh, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIOJIHATD
TaKyl0 J1eATeIbHOCTb;

MHTEPEC K Pa3IMYHBbIM cepaM MpodeccuoHaNbHOMN AeSITEIbHOCTH, YMEHUE COBEPIIATh
OCO3HaHHBIA BBHIOOp Oymymied mpodeccuu W pPea30BBIBATH COOCTBEHHBIE >KHU3HEHHBIC
TUUTaHBb;

TOTOBHOCTH U CIIOCOOHOCTB K 00Opa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSKEHUU BCEH
KU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

DKOJIOTMYECKU 1IeJIECOO0pPa3HOE OTHOLICHHE K NPHUPOJAE KAaK HMCTOYHHMKY XU3HHU Ha
3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIILIEHUE YPOBHS IKOJOTMYECKON KYJIbTYphI: MPUOOPETEHUE ONBITA TUIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX ITOCIEICTBUI JIJIs1 OKPYKAIOIIEH CPEIbL;

OCO3HaHUEe TI00aTbHOTI0 XapaKTepa SKOJIOrHUECKUX MPoOieM U IMyTel UX pelieHus;



CHOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPH HU3YYEHWH OWOJIOTUM 3HAHUS U
YMEHHSI MpPU pPELIEHUH MpPOOJEM, CBSI3aHHBIX C PALMOHAIBHBIM TMPUPOAOIOJIB30BAHUEM
(coburoieHne npaBuil MOBEACHUS B IIPUPOJIE, HANPABICHHBIX HA COXPAHEHUE PABHOBECHS B
HKOCUCTEMAX, OXPaHy BHUJIOB, 3KOCUCTEM, OMOChepHI);

AKTUBHOE HENpPUSTHE ACHCTBUM, MPUHOCSIIIMX BPEJl OKpYXKaroUled MPUPOIHOM cpene,
yMEHUE MIPOTHO3UPOBATh HEeOIaronpusaTHbIC HKOJIOTUYECKUE MOCJIEICTBHUS
PEANPUHUMAEMBIX IEHCTBUM U NPEJOTBPAILATh UX;

HAJIMYKAE PA3ZBUTOTO 3KOJIOTMYECKOTO MBILUICHUS, YKOJOTUYECKON KYJBTYpHI, OIbITa
NEATEIBbHOCTH JKOJIOTMYECKOW HAIpPABICHHOCTH, YMEHHS pPYKOBOJACTBOBAaTbCSI HMHU B
MT03HABATEJIbHOM, KOMMYHUKATUBHON M COLIMAJIBHOW MPAKTHKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON AEATEIBHOCTH SKOJIOTUUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUA:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JHAJIOTE€ KYJIBTYP,
CIOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE  SI3bIKOBOM W  YMTATEJIbCKOW  KYJIbTYpbl KaK CpEICTBa
B3aUMOJICUCTBUSA MEXY JIFOAbMU U IO3HAHUS MUPA;

NOHMMAaHUE CHEUU(PUKN OMOJIOTUU KaK HayKu, OCO3HaHMs €€ posu B (HOpMUPOBAHUU
pPalMOHAIBHOIO HAY4YHOrO MBIIUICHMS, CO3JaHUM LEJOCTHOrO TMpEeACTaBICHUS 00
OKPYXalollleM MHpE Kak O E€IWHCTBE MPHUPOIbI, 4YelOBeKa M OOILIECTBa, B MO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEN 1 pPeIIeHUH MPOOJIeM COXpaHEHUs PUPOJHOTO PaBHOBECHS;

yOeKAEHHOCTh B  3HAYMMOCTHM OWOJIOTMM JUIS COBPEMEHHOH  LIMBHJIM3ALIUU:
o0ecrieyeHrss HOBOTO  YpPOBHS  pa3BUTHUS  MEIUIMHBI, CO3JaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIMOCOOHBIX pEIIaTh PECYpCHbIE MPOOJEMbl pa3BUTHUS UEIOBEYECTBA,
MOMCKA IMyTEN BBIXOJIa U3 TJIOOATBHBIX IKOJIOTMUYECKUX MPoOsieM U o0ecrieueHus nepexoia K
YCTOMUYHMBOMY pa3BUTHIO, PALMOHAIIBHOMY HCIIOJIB30BAHUIO IPUPOJHBIX PECYPCOB U
(OpMUPOBAHUIO HOBBIX CTaH/IaPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWUOJOTMYECKUX 3HAHMM B LENAX MOBBIIICHUS
oOmme  KyJabTypbl, €CTECTBEHHO-HAyYHOM TIPAMOTHOCTH, KaK COCTaBHOM  4YacTH
(YHKIMOHAJIBHOM TpaMOTHOCTH OOyJaronuxcsi, popMupyeMoin mpu u3yueHunu OUOJIOTHH;

IIOHUMAHUE CYIIHOCTU METOAOB MO3HAHUS, UCHOJB3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCHOJBb30BaTh IMOJIydaeMble 3HaHUS ISl aHalIM3a U OOBSCHEHUS SBIICHUUN
OKPYXAIOIIEr0o MUpa U MPOUCXOIAIIMX B HEM M3MEHEHMH, YMEHHE JenaTh 000CHOBAaHHBIE
3aKJIIOYEHUS! Ha OCHOBE HAYUYHbIX (PAKTOB M HMMEIOUIMXCS JaHHBIX C II€JIbI0 TMOJIyYEeHHS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSATEIBHO HCIOJIb30BaTh OHOJOTMYECKHE 3HAHMS ISl PEIICHUs
npo0JieM B peasbHBIX )KU3HEHHBIX CUTYAIIUX;

OCO3HAHHUE LIEHHOCTH HAyYHOH JEATEIBHOCTH, TOTOBHOCTH OCYILECTBIIATh IIPOEKTHYIO
Y MCCJIEI0OBATEIIbCKYIO JEATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMO00pa30BaHUIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN IO OHOJOTUU B COOTBETCTBUHU C >KU3HEHHBIMHU
MOTPEOHOCTSIMU.



METAIIPEIMETHBIE PE3YJIBTATDBI

MetanpeameTHbie pe3yabTaThl OCBOCHHS Y4eOHOTo mpeaMera «bronorus BKIIOYAIOT:
3HaUMMbIEe I (POPMHUPOBAHUS MHMPOBO33PEHHSI OOYYAIOUIUXCS MEXIUCIUIUTMHAPHbBIE
(MexxnpenMeTHble) OOIEHAYyYHbIE MOHATHS, OTPaKAIOIIUe EJIOCTHOCTh HAYYHOU KapTHUHBI
MHUpa U CIeU(PUKY METOJOB MO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEeprusi, SBICHHE, TMpOIeCC, CHUCTEMa, HAy4yHbIi (akT, MPHUHINI, THUIOTE3a,
3aKOHOMEPHOCTbh, 3aKOH, TEOpHs, UCCIIEIOBAHNE, HAOIIOCHUE, U3MEPEHUE, IKCIIEPUMEHT U
JIpyTrUe); YHHUBEpCalbHbIE Yy4ueOHblEe MeWcTBUS (MO3HABAaTEIbHbIE, KOMMYHHKATHUBHBIC,
peryJaTUBHbIE), oOecrneunBamue (popmMupoBaHue (YHKIUMOHAIBHOM TI'PaMOTHOCTH H
COIIMAJILHOM KOMIIETCHIIMM OOYyYarolIuXCs; CIHOCOOHOCTh OOYYaroIIUXCsl HCIO0JIb30BaTh
OCBOEHHBIE MEKIUCIUILIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAIbHBIC YUeOHbIC
JEeMCTBUS B IO3HABATEILHON U COLIMAIBHON MPAKTHKE.

B pesynpraTe u3yueHuss OHMOJOIMM Ha YPOBHE CpeIHEro oOmiero ooOpa3oBaHUS Y
oOyuaromierocs OyayT copMupoBaHbl TO3HABATEIbHBIE YHUBEPCAJIbHBIE Y4COHBIC
JICUCTBHUSl, KOMMYHUKATUBHBIE YHUBEpCAJIbHBIE YYE€OHBIE JEHCTBUS, PpETYJISTHUBHBIC
YHHUBEpCaIbHbIC yueOHbIE IEUCTBUSA, COBMECTHAS JESATEIIBHOCTD.

MetanpeameTHble pe3yabTaTbl OCBOCHHUS MPOrPaMMbI CPEHET0 OOIIEro 00pa3oBaHus
JOJKHBI OTPaXKaTh:

OgiajeHne YHUBEPCAJIbHBIMU YUeOHBIMHU NMO3HABATEIbHBIMH € CTBUSIMU:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHA:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTyaJU3UpoOBaTh MPOOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIICHUS (aHaJn3a,
CUHTE3a, CpaBHEHHUA, KilaccuPukauuu, oOOOIIEHMs), PACKPBIBATH CMBICI OMOJIOTHYECKUX
NOHATHIA (BBIETATh WX XapaKTepHble NpPHU3HAKW, YCTAaHABIMBATh CBSI3U C JAPYTUMHU
MOHSATUSIMU );

OTIpEICTIATh LETN ACSITENbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUH UX JOCTHXKEHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTH C IIOCTaBICHHBIMH LIEISMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHATHS I OOBSICHEHUS (PAKTOB U SIBICHHUM >KMBOU
MIPUPOJIBI;

CTPOUTH JIOTHYECKHE pACCYXIEHUS (MHIYKTHUBHBIC, NIEIYKTHBHBIC, I10 AaHAJOTHH),
BBISIBJISITH  3aKOHOMEPHOCTH M MPOTUBOPEUYMS B  pacCMaTpUBAEMbIX  SIBJICHMSIX,
(GbOopMyIIMpOBaTh BHIBOJBI M 3aKITIOUCHHS,

IPUMEHSTh CXEMHO-MOJIEJIbHBIE CPEJICTBA JJIs MPECTABICHUSI CYIIECTBEHHBIX CBS3EH
¥ OTHOUICHHH B M3Yy4aeMbIX OMOJIOTMYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUUIl Pa3HOTO
PO/, BHISBIIEHHBIX B PA3IMYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3zpabaThiBaTh IUIaH pEMIEHUS MpoOJeMbl C YyYETOM aHalIM3a HMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTEepUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JACSATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB IIENISIM,
OLICHMBATh PUCKH MOCIEICTBUN ACSITEIbHOCTH;



KOOPJAMHHUPOBATh M BBHIMOJHATH Pa0OTy B YCIOBHUSX pEANTbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IEHCTBHUS:

BIQ/JIETh HABBIKAMU  y4eOHO-MCCIIEIOBATEIbCKOM U TPOEKTHOW  JIeATEIbHOCTH,
HABbIKAMHU pa3pelieHust mpoosieM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIEHOMY
MOMCKY METOJOB pEIICHUS MPAKTHUYECKUX 3aJlad, MPUMEHEHUIO Pa3IUYHbIX METOOB
MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBbIE BHJbI JEATEILHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNN, TPEOOPA30BAHUIO U IPUMEHEHHUIO B yUYECOHBIX CUTYAIUsIX, B TOM YUCIIE MPU
CO3/IaHWHU yYEOHBIX U COIIMATBHBIX MPOEKTOB;

dbopMUpOBaTh HAay4HbI THUN MBILIUICHUS, BIAJACTh HAYYHOM TEPMHMHOJIOTHEH,
KJIFOUEBBIMH MOHATHSAMHU U METO/IAMU;

CTaBUTHh U (HOPMYJIUPOBATH COOCTBEHHBIE 33/1aud B 00pa30BaTEIbHON AESITEILHOCTH U
KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyallM3UpPOBATh 3aJady, BBIIBUTATH
TUNOTE3y €€ pelleHUsl, HAXOAUTh apryMEHThI JUIsl JTOKa3aTelbCTBa CBOUX YTBEPKICHUM,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TOJIYYCHHBIE B XOJE peUICHHs 3aJaud pPe3yJabTaThl, KPUTHUECKU
OILICHMBATh UX JJOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIIATH LIEJIEHANPaBICHHbBIN OUCK MepeHoca CPeACTB U COCOO0B JIEHCTBUS B
poheCCHOHAIIBHYIO CPENY;

YMETh TIEPEHOCHTHh 3HAHUS B T[O3HABATEIbHYIO M TPAKTHUECKYIO O0OJacTH
KHU3HEACSITEIbHOCTH;

YMETbh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTAaTh HOBBIE WJIEW, IMpeAjaratb OpUTMHAIbHBIE MOJIXOJbl M PELICHUs, CTaBUTh
poOJIeMBI U 3a/1a4H, JOMYCKAIOIIUE albTEPHATHBHBIC PEIICHUS.

3) paboTa ¢ uHpopmManmeii:

OpPUEHTHUPOBATHCS B PA3TMYHBIX UICTOYHUKAX MH(POPMALIUU (TEKCTE y4eOHOTO MOCcoOus,
HAy4YHO-TIOMYJISIPHOM ~ JIUTEparype, OWOJOTMYECKHUX  CJOBapsAX M  CIPaBOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIM3UpOBaTh MHGOPMAILUIO Pa3IMUHbIX
BUIOB W (GOpM TMPEACTaBICHUS, KPUTHYECKHA OICHHBATh €€ JIOCTOBEPHOCTh U
HEMIPOTUBOPEUHBOCTD;

dbopMyIMpoBaTh 3alpochl U MPUMEHATH Pa3IMYHbIE METObl MPU MOUCKE M 0TOOpe
Oounonornyeckoi nHMOPMAITH, HEOOXOIUMOM JIJIs1 BBITIOJHEHUS yIeOHbBIX 3a/1a4;

npUOOpeTaTh OMBIT UCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEPILIEHCTBOBATH KYJbTYPY aKTUBHOT'O MCIOJb30BAHMS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY MpEICTaBICHUS OUOJIOrHYECKOM
uHpopManuu (cxemsl, TpaduKu, JUarpaMmbl, TAOJHUIIBI, PUCYHKHU U JIPYTOE);

HCIIOJIb30BaTh HAY4YHBIA $3bIK B KaueCTBE CPEACTBAa IpuU paboTe ¢ OUOJOTHYECKOU
uH(popMaIeil: TPUMEHATh XUMUYECKUe, (PU3NUYECKUE U MAaTEMAaTUYECKUE 3HAKU U CUMBOJIBI,



dbopmynbl, ab0OpeBUaTypy, HOMEHKJIATYPY, HMCIIONB30BaTh W MPeoOpa3oBHIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATTISTHOCTH;

BJQ/JIeTh HAaBBIKAMHU pACIO3HABAaHUS M 3allUThl MHGOpMalKK, WHOOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBjajieHue YHHBEPCAJbLHBIMM KOMMYHUKATHBHBIMH JeCTBUSIMU:

1) ob1enne:

OCYUIIECTBJISITh KOMMYHHMKAIlMA BO BCeX cdepax >KU3HU, AKTUBHO Yy4acTBOBATh B
JManore WM JUCKYCCHUHU IO CYIIECTBY OOCYXJIaeMOoW TeMbl (yMEHHE 3a/aBaTh BOIPOCHI,
BBICKA3bIBaTh CY)KJICHHSI OTHOCUTEIHHO BBITIOJIHEHMS TpEAJiaracMoil 3a/ayu, Y4YUTHIBAThH
WHTEPECHI U COTIIACOBAHHOCTH TIO3UITUH APYTUX YYACTHUKOB TMAJIOTA WU JTUCKYCCHH ),

pacmo3HaBaTh HEBepOaTbHBIC CPEICTBA OOIIECHWS, TTOHMMATh 3HAYCHHE COITMATBHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTyallud, yMEThb CMAr4aTh
KOH(JIUKTBI U BECTU NIEPETOBOPHIL;

BIIAJICTh PA3IMYHBIMU CIIOCOOAMH OOIICHHSI U B3aMMOJICHCTBHSI, TOHUMATh HAaMEPCHUS
IPYTUX JIFOJIeH, TPOSBIATh YBOKUTEIHLHOE OTHOIICHHE K COOECETHWKY W B KOPPEKTHOM
dhopme popMynupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHUSI C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAsI JIesiTeJIbHOCTh:

MOHUMATh M WCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBHAYaJTbHOW pPabOTHI
MpU pelIeHUH OWOJIOTHYECKON MpoOeMbl, 000CHOBBIBATH HEOOXOJIMMOCTh MPUMEHEHHS
IPyNIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUH YIeOHOMN 3a1a4H;

BBHIOMPATh TEMATHKY U METOJbI COBMECTHBIX JEHUCTBUI C YU4ETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)KJIOTO YJieHa KOJUICKTHBA,

MPUHUMATh TICJIM COBMECTHOHM EATEeITLHOCTH, OPTaHW30BBIBATH W KOOPIWHHUPOBATH
JNEUCTBUS MO €€ OCTHXKEHUIO: COCTABJIATH IUIAH JIEUCTBUM, PACHPENECIATh POJU C YUETOM
MHEHUN Y9aCTHUKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4YeCTBO CBOETO BKJaJa W KaXJOr0 yYacTHHKA KOMAaHABI B OOIIHIA
PE3yNbTAT MO pa3paboTaHHBIM KPUTEPHUSIM;

npeaiaraTh HOBBIC MTPOCKTHI, OIICHUBATH UCH C IMO3HWIIMK HOBH3HBI, OPUTHHAIBLHOCTH,
MMPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISTh TO3UTHBHOE CTPATETUYECKOE TMOBEJCHNWE B PA3IUYHBIX CUTYyaIlusX,
MIPOSIBJISATH TBOPUYECTBO M BOOOPAKECHHE, OBITh MHUIIMATHBHBIM.

OBJ1ajieHHe YHHBEPCAJbLHBIMH PeryJISSTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

WCIIOJIH30BaTh OWOJIOTMYECKUE 3HAHUS JUIsl BBISBIICHUS MPOOJIEM M WX PEIICHUS B
KU3HCHHBIX M YICOHBIX CUTYAIIUSX;

BbIOMpATh HAa OCHOBE OMOJIOTMUECKUMX 3HAHWM IEJ€BbI€ U CMBICIOBBIE YCTAaHOBKH B
CBOMX JICMCTBUSIX M MOCTYINKaxX MO OTHOIICHHWIO K >KMBOM MPHUPOJE, CBOEMY 3J0POBBIO U
3JI0POBBIO OKPYXKAIOUINX;



CaMOCTOSITEITEHO OCYIIECTBIISATh MO3HABATEIIBHYIO IESITEIIbHOCTD, BBISIBIISATH MPOOJIEMBI,
CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIE 3a7a4ll B OOpa30BaTEIbHOW NEATCIHHOCTH H
KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIbHO COCTaBIISATh IIJIaH pEUICHUsT NpoOJeMbl € YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEINOYTECHUN;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuIMpATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUH;

JieaTh OCO3HAHHBIM BBIOOP, ApPryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTHh 3a
pELIEHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBAaTh (HOPMHUPOBAHUIO M TPOSIBICHUIO IIUPOKON HJPYIULIUM B Pa3HBIX
00JIacTsAX 3HAHUM, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYAaIlMsM, BHOCUTh KOPPEKTHUBHI B JCSATEIBHOCTh, OLICHUBATH
COOTBETCTBHE PE3YJIbTATOB LEISAM;

BJIaJICTh HABBIKAMU TO3HABATEIbHON pe(dIEeKCUM KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUM W MBICIMTENBHBIX IPOLECCOB, UX PE3yJbTATOB M OCHOBAHUM, HCIIOJIb30BATh
puEMBI pedIeKCUN 7Sl OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO MTPUHUMATH PEIICHUS M0 UX CHUKEHHUIO;

MIPUHUMATH MOTUBBI U apPTYMEHTHI APYTUX MPHU aHAIA3E PE3YJIbTATOB JIESITEIbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTYMEHTBI APYTUX [PU AHAJIU3€E PE3YIbTATOB ACATEIbHOCTH,

MpU3HABaTh CBOE MPaBO U MPaBO APYrUX Ha OIIUOKHU;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIUHU JPYTOTo YeIOBEKA.

HNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yabTaThl OCBOCHUS COJEpKaHuUsl ydeOHOro npeameta «buonorus» Ha
yriyOJIEHHOM ypPOBHE OpPHEHTHUPOBAaHbI Ha o0ecreueHre MNpPOoPUILHOTO O0O0yUYeHUS
oOyuaroruxcst  Owonmorud. OHHM BKIIIOYAIOT: CHeNUpUYECKUe [JIs1 OHOJIOTHMH Hay4YHBIE
3HaHHUA, YMEHUS U CHOCOObI JEHCTBHUI MO OCBOCHHIO, MHTEPIPETAUU U MPeoOpa3oBaHUIO
3HAHWM, BUIBI JESITEILHOCTH IO TOJYYCHHIO HOBBIX 3HAHUW W WX TPUMECHEHHUIO B
pasIUYHBIX YYEOHBIX, a TakKe B PCATbHBIX JKU3HCHHBIX CHUTyanusaxX. lIpemMerHbie
pe3yIbTaThl MPEICTABICHBI IO TOJaM H3yUeHUSI.

[IpenmeTrHbie pe3yabTaThl OCBOeHHUs yueOHoro npeamera «buonorus» B 10 knacce
JIOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIK OUOJIOTUH B CUCTEME €CTECTBEHHBIX HAYK,
B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA, B MO3HAHUU 3aKOHOB MPHUPOJbLI U
pelIeHur TpoOJIeM PpalMOHAIBLHOTO MPHUPOAOINOIb30BaHUS, O BKJIAJle POCCHICKUX U
3apyOexKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIQ/ICHUE CHUCTEMOI OMOJOTHYECKHX 3HAHHM, KOTOpasi BKJIIOUAET: OCHOBOIOJIATAIOIINe
OMOJIOTUYECKHE TEPMHUHBI M MOHATHUSL (KU3Hb, KIJIETKA, OPraHu3M, MeTaboI13M, TOMEOCTa3s,



CaMOpPETyJISLMsA, CaMOBOCIIPOM3BEINEHNE, HACIEICTBEHHOCTh, HW3MEHUYMBOCTb, POCT H
pa3Butue), Ouonornueckue teopun (kierouHas teopus T. llIBanma, M. Illneiigena, P.
BupxoBa, xpomocoMHas Teopus HacieacrBeHHocTu T. Moprana), yuenus (H. 1. BaBuosa
— 0 IEeHTpaXx MHOroo0Opa3us U MPOUCXOXKIACHUS KyJbTYpHBIX pPACTEHUM), 3aKOHBI
(emmHOOOpa3Wsi TOTOMKOB TIEPBOIO  TOKOJICHUS, pAaCUICIUICHUS, YHCTOTHl TaMeT,
HE3aBHUCUMOTO HacienoBanus . Menzaens, roMOJOTMYECKUX PSAOB B HACIEICTBEHHON
n3MeHunBocty H. V. BaBuiioBa), mpuHIMIIBI (KOMIIJIEMEHTAPHOCTH);

BJIQJCHUE OCHOBHBIMM METOAAMM HAy4YHOIO IIO3HAHHUSA, MCIOJB3YEMBIX B
OMOJIOTMYECKUX HCCIEIOBAHUAX >KUBBIX OOBEKTOB (ONHUCAaHUE, U3MEpPEHUE, HAOIIOACHHE,
JKCIIEPUMEHT);

YMEHUE BBIIEIATH CYIIECTBEHHbIEC MPU3HAKU: BUPYCOB, KJIETOK MMPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJETOYHBIX OpPraHU3MOB, B TOM 4HcIe OakTepuil, rpuOoB,
pacTeHull, JKUBOTHBIX W YEJIOBEKAa, CTPOCHMS OPraHOB M CHUCTEM OpPraHOB PACTECHUU,
KUBOTHBIX, YEJIOBEKAa, MPOLECCOB KU3HEACITEIBHOCTH, MNPOTEKAOMIMX B OpPraHU3Max
pacTeHu#, JKMBOTHBIX M 4YEJIOBEKa, OHOJOTMYECKHX MPOLIECCOB: OOMEHa BEUIECTB
(MeTabonM3M), MpeBpaIIeHUs] SHEPTUH, OPOKEHHMSI, aBTOTPO(HOI0 U TeTEPOTPO(YHOrO TUIIOB
nuTaHus, (GOTOCHMHTE3a U XEMOCHHTE3a, MHUTO3a, ME03a, rameToreHesa, 3MOpUOTeHE3a,
MOCTAMOPUOHAJIBHOTO Pa3BUTHUS, PA3MHOXKEHUS, WHIUBUIYaJbHOTO pPa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aMMOJEICTBUS T€HOB, FeTEPO3UCca, HICKyCCTBEHHOTO 0TOO0pA;

YMEHHUE yCTAaHABJIMBATh B3aUMOCBSA3M MEXKAY OpPraHOMAaMH KIETKH U UX (DYHKIHUSIMHU,
CTPOCHHEM KJIETOK pa3HbIX TKaHE M UX (QYHKIUSAMH, MEXKIYy OpraHaMd U CHCTEMaMH
OpPraHOB Y PaCTeHM, )KUBOTHBIX U Y€JIOBEKa U UX (PYHKUUSMHU, MEXKAY CUCTEMaMU OpPraHOB
U uX (QYHKIMSIMH, MEXIYy STanaMud oOMEeHa BEUIeCTB, dTalnaMu KJIETOYHOrO LHKJIAa U
KU3HEHHBIX LIMKJIOB OPraHW3MOB, 3TalaMH SMOPHOHAIBHOTO pPAa3BUTHSA, T€HOTUIIOM U
(dbenoTunom, peHoTurioM u pakTopaMu Cpeibl OOUTaHUS;

YMEHUE BBIABIATH OTIMYNTEIBHBIE IPU3HAKN KUBBIX CHCTEM, B TOM YHUCIJIE PACTECHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE apryMEHTBI, OMOJIOTUYECKYIO
TEPMHUHOJIOTUI0O M CUMBOJIMKY JUIA JIOKa3aTelIbCTBA POACTBA OPraHU3MOB Pa3HbBIX
CUCTEMATUYECKUX TPYIII;

yYMEHHE pellaTh OMOJIOrMYecKHe 3ajjaud, BBIABIATH MPUUYUHHO-CIIEACTBEHHBIE CBSI3U
MEXIy HCCIEeAyeMbIMU OHWOJIOTMYECKUMHU MpPOLEcCaMH M SIBICHUSMH, JeNaTh BBIBOJBI U
MPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATH JJA0OPATOPHBIE U TIPAKTUUYECKUE pabOThI, COOJIIOAATH IpaBuiIa MpH
pabote ¢ yueOHBIM 1 Ta0OPaTOPHBIM 000PYIOBaHUEM;

YMEHHUE BBIJIBUTaTh THUIIOTE3bI, MPOBEPITh HX SKCIEPUMEHTAJIbHBIMU CPEACTBAMH,
dbopMynupys 1elb HCCIEAOBaHUS, aHAJIU3UPOBATH IOJTYYCHHBIE PE3yJbTaThl U JeNaTh
BBIBOJIBL;

YMEHHE y4acCTBOBAaTh B y4E€OHO-UCCIIE0BATENbCKON padoTe N0 OMOJIOrUH, SKOJOTUU U
MEIUIMHE, MPOBOIUMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOILIECTB, U MMyOJIWYHO MPEICTABIATH
MOJIyYEHHBIE PE3yJbTAaThl HA YYEHUYECKIX KOH(PEPEHIINAX;



YMEHUE OIICHMBATh JTUYECKHUE AaCIEKTHl COBPEMEHHBIX HCCJIEIOBAHMK B 00JacTH
OWONOTHY W METUITMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OILIOIOTBOPEHHE, HAMPABICHHOE
U3MEHEHHE T'eHOMa U CO3/IaHKe TPAHCTEHHBIX OPraHU3MOB);

yMEHUE  OCYIIECTBISAITh  OCO3HAHHBIM  BBIOOp  Oyaymiedl  mpodeccruoHanbHON
JESTETPHOCTH B 00JIaCTH OWMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHUH, CEITHCKOTO
XO3sIICTBa, MUIIEBOM  MPOMBIIUIEHHOCTH, YIUIyOJIATh  TO3HABaTENbHBIM  HMHTEpEC,
HaIpaBJICHHBIA HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIICH MPOGECCHU M MPOJOIKEHUE
OMOJIOTUYECKOTO 00pa30BaHus B OpraHU3ALMIX CPEIHEro MpodeCcCUOHAIBHOIO U BBICIIETO
o0Opa3oBaHus.

[IpenMeTHble pe3yabTaThl OCBOEHUsA ydyeOHOro mnpeamera «buonorusi» B 11 knacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUHN O MECTE U POJIK OUOJIOTHH B CUCTEME €CTECTBEHHBIX HayK,
B (OPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB
MPUPOJBl U PEIICHUH HKOJOTUYECKUX TMpoOJIeM YEIOBEUECTBA, a TaKXKE B PEIICHUU
BOIIPOCOB  PAIlMOHAIBHOTO MPUPOJAOINOIL30BaHUA, U B (POPMUPOBAHUU LIEHHOCTHOTO
OTHOIIIEHUSI K TpPHUpPOJie, OOIIECTBY, YEIOBEKY, O BKJAJE POCCUMCKUX U 3apyOe’KHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

yMEHHUE BIAJETh CUCTEMON OMOJOTHYECKUX 3HAHMM, KOTOpas BKIIIOYAET OINpPEACIICHUS
Y MOHMMAaHUE CYIIHOCTH OCHOBOMOJIAraloIMNX OMOJOTHYECKUX TEPMHUHOB U MOHSATUHN (BUI,
sKocucTeMa, Ouocdepa), Ouonormyeckue Teopuu (dBonrouMoHHAs Teopus Y. [lapBuHa,
CUHTEeTHYecKas Teopusi 3Boonun), yaeHus (A. H. CeBeprioBa — 0 MyTSX W HalpaBICHUSIX
sBommonuu, B.M. Bepnaackoro — o Ouocdepe), 3akoHbI (TeHeTUYECKOro paBHOBecHs JIx.
Xapau u B. Baitnb6epra, 3apoasimeBoro cxojcrtsa K. M. bapa), npasuna (munumyma lO.
JIubuxa, HSKOJIOTMYECKOW MHUpPaMUIIbl DHEPTrUM), TUMoTe3bl (rumore3a «vupa PHK» V.
I'unGepra);

YMEHHE BIIaJIETh OCHOBHBIMH METOAAMU HAyYHOTO I[IO3HAHUS, HUCIOJIb3YEMBIMHU B
OMOJIOTUYECKUX HCCIEAOBAHMUSIX JKUBBIX OOBEKTOB M IKOCHUCTEM (OMHUCAHUE, M3MEpPEHUE,
HaOJII0/ICHNE, SIKCIIEPUMEHT), CIIOCO0aMU BBISIBIICHUS M OIEHKH aHTPOIIOT€HHBIX U3MEHEHUM
B IPUPO/IE;

YMEHHE BBIICIATh CYIICCTBEHHBIC NMPU3HAKU: BHUJIOB, OMOTEOIIEHO30B, PKOCHUCTEM U
ouocdepbl, CTaOUIU3UPYIOIIETO, ABIKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpA,
AJUTONATPUUECKOTO M CHUMIATPUUYECKOTO BHUA000pAa30BaHUS, BIUSHUS JBUKYIIUX CHII
ABOJIIONMHM Ha TeHO(MOH/] TOMYJIAINU, TPUCITOCOOJIEHHOCTH OPraHU3MOB K Cpelie OOMTaHusl,
Yepe/oBaHUs HaIpaBJICHUM HSBOJIIOIMK, KPYrOBOpOTa BEHIECTB U IIOTOKA HHEPTUM B
AKOCHCTEMAX;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3UM MEXAY MPOLIECCAMU SBOJIOIUU, IBHKYIIUMU
CHUJIAaMH aHTPOTIOTEHE3a, KOMIIOHCHTAMH Pa3IUYHBIX IKOCHUCTEM M TMPHUCIOCOOJIECHUSIMU K
HUM OpPraHU3MOB;

YMEHHUE BBIABISATh OTIWYUTENbHBIC MPU3HAKU JKUBBIX CHUCTEM, IMPHUCIOCOOJIEHHOCTD
BUJIOB K cpene oOuTaHus, aOMOTHYECKUX U OHOTHYECKUX KOMIIOHEHTOB JSKOCHUCTEM,
B3aMMOCBSI3€H OPraHW3MOB B COOOIIECTBAX, AHTPONOTEHHBIX M3MEHEHUN B IKOCHCTEMax
CBOEU MECTHOCTH;



yMEHHE UCIIOJIb30BATh COOTBETCTBYIOIINE apryMeHTHI, OHMOJIOTMYECKYIO
TEPMHHOJOTHIO M CHMBOJHMKY [UIsl JIOKa3aTeabCTBAa POJACTBA OPraHU3MOB Pa3HbIX
CHUCTEeMAaTUYECKUX TPYMIM, B3aWMMOCBSI3M OpPraHU3MOB M CpeIbl OOWTaHHWs, CIUHCTBA
YeIIOBEYECKIX pac, HEOOXOAMMOCTH COXPAaHEHHS MHOT000pa3us BHAOB M IKOCHCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS IPUPOJIBI U YETTOBEUECTBRA;

YMEHHE peliaTh OMOJIOTMYeCKHe 3ajayud, BBISABIATH MPUYUHHO-CICACTBEHHBIE CBSI3U
MEXTy HCCIEAYEMBIMH OWOJIOTHYSCKUMHU TIPOIIECCAMH U SIBICHUSIMH, JIeJaTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHHH TIOJTyYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIMOHATH JJA0OPATOPHBIC M IPAKTHUECKHUE paOdOThI, COOIOIATh MpaBuia Mpu
paboTe ¢ yueOHBIM 1 Ta00OPATOPHBIM 000PYAOBaHUEM;

YMEHHUE BBIJIBUTATh THUIIOTE3BI, IMPOBEPITh WX OSKCICPUMEHTAILHBIMH CPEACTBAMH,
dbopMyupys 1IeJIb HMCCICAOBAHMS, AHAIU3UPOBATH IOJYUYEHHBIE PE3YJNbTaThl M JENATh
BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B yU4e€OHO-UCCIIEI0BATENbCKON paboTe Mo OUOJIOTUH, SKOJIOTHH U
MEIUIMHE, POBOIUMON Ha 0a3e IMIKOJBHBIX HAYYHBIX OOIECTB, U MyOJIUYHO MPECTABIATH
MOJTyYEHHBIEC PE3yIbTAaThl HA YYCHUYECKUX KOH(PEPEHIINSAX;

yMEHHUE OIEHWBATH TUIIOTE3bl U TEOPUU O MPOUCXOKICHUHM KU3HU, UYEJIOBEKa H
YeJIOBEUECKHUX pac, O MPUYMHAX, MOCIEACTBHUIX U CIIOCO0aX MPEAOTBPAIEHUS TJI00ATbHBIX
M3MEHEeHU B 6uocdepe;

YMEHUE  OCYIIECTBIATh OCO3HAHHBIA  BBIOOp  Oyaymiedl  mpodeccHOoHaTbHON
JeSTeIbHOCTH B 00OJAcTH OWOJIOTHH, OKOJOTHUHU, MPUPOJIONOJIB30BAHUS, MEIUIINHBI,
OMOTEXHOJIOTMM,  TICUXOJIOTUM,  BETEPUHAPHUH,  CEJIbCKOTO  XO3SHCTBA,  MHIIEBOM
MPOMBIIIUICHHOCTH, YTIyOJsTh MO3HABATEIbHBIA WHTEPEC, HAMPaBIECHHBIN Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIECH Tpodeccur M MPOAOKEHHE OMOJOTHMYECKOro oO0pa3oBaHUs B
OpraHM3aIMsIX CPEeTHETO MPOGECCHOHATHFHOTO U BBICIIIETO 00pPa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne ni/n

KoauuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM
NPOorpaMMsbl Bcero

IIpakTHyeckue
padoTshI

dyeKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

buonorus kak Hayka 1

JKuBble cucTeMbl U BX HU3YUCHUC 2

Bbuonorus xnetku 2

0.5

https://lesson.academy-
content.myschool.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
f062770d3862?backUrl=%2F06%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/4e8b5cdb-
f414-40a6-9aed-
638dd73a0475?backUrl=%2F06%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/070c3elb-
ed0e-4857-8b6e-d5758b8ha098

XuMu4decKas OopraHu3anus KJICTKU 10

https://lesson.academy-
content.myschool.edu.ru/lesson/f0169498-
8927-400e-81h5-27a76afed81b

CrpoeHue 1 pyHKIMU KIETKU 8

OOMeH BelIeCcTB U NPEeBpallleHUE SJHEPTUHU B
KIIETKE

Hacnencrennas ungopmanus u
peann3anus €€ B KIETKE

0.5

https://lesson.academy-
content.myschool.edu.ru/lesson/86c00dc3-
4fd0-40aa-b7ec-3de0ab56¢f42

https://lesson.academy-
content.myschool.edu.ru/lesson/1f60acef-
6051-44ce-hb66-6f75e4d59480

https://lesson.academy-
content.myschool.edu.ru/lesson/05b30833-
2ed2-445b-b4ae-823f126b73d0

JKU3HEHHBIN UK KIIETKA 6

https://lesson.academy-
content.myschool.edu.ru/lesson/a494c3cb-
b7c7-4815-b7al-155c7245fdbf

CrtpoeHure U GyHKIIMH OpraHU3MOB 17

1.5

https://lesson.academy-
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https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
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content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f-a6de-b61e1484b48f

https://lesson.academy-

10 Pa3MHoOkeHUE U pa3BUTHE OPraHU3MOB 8 1.5 content.myschool.edu.ru/lesson/44d23e03-
5225-4e6f-a455-559e9d843db9
['enernka — HayKa 0 HaCJIEICTBEHHOCTH U https://lesson.academy-
11 2 0.5 content.myschool.edu.ru/lesson/8088h7fa-
HSMCHHHMBOCTH OPTaHH3MOB 1bac-4c85-9905-a91d41ed37f8
https://lesson.academy-

12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1 content.myschool.edu.ru/lesson/da2765cd-
a327-4526-bef3-7eccle3cd9cs
https://lesson.academy-

13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1 content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d
https://lesson.academy-

14 I'eHeTHka yeaoBeKa 3 0.5 content.myschool.edu.ru/lesson/bb1da599-
4162-44bb-b97d-8e7165598966
https://lesson.academy-

15 Cenekiusi opraHu3MOB 4 1 content.myschool.edu.ru/lesson/86acad55-
2279-4152-a48a-840d20ce0270
https://lesson.academy-

16 BuoTtexHoIOrusA U CUHTETHYECKasT OMOI0OT U 4 content.myschool.edu.ru/lesson/133b0166-
fc35-4a91-a264-14aaee2f5897

17 PesepBHoE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13
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https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

* buonorus, 10 knacce/ Ilaceunuk B.B., Kamenckuii A.A., PyouioB A.M. u apyrue; mnoja

penakmueit [laceunnka B.B., Akinonepnoe o6miectBo «M3matenscTBo «IIpocBemnienne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
buomnorus, 10 knacc/ [laceunux B.B., Kamenckuit A.A., PyomioB A.M. u apyrue; nojg

penakmueii [Taceunnka B.B., Akiinonepnoe obmectBo «M3aarensctBo [IpocBemenne"

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

dI'UC "Mog mikona"






