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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepalibHOil pabodeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YrIyOJIEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4YeOHBIX MPEAMETOB [OJDKEH OBITh OPUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIULIMHOM, SKOJIOTUEU, TICUXOJIOTHEN, CIOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Head U 3ajadax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriyOiaéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYpUpPOBAaHME IO pa3fenaM ¢ TeMaMm, paclpeleseHue I0 KiaccaMm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YeHUEM OHOJIOTMH Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
AKOJIOTMYECKOTO MBIIIJICHUSI, TPEACTaBICHUA O 30pOBOM 00pa3e >KW3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAINpPeJAMETHBIM M TIPEAMETHBIM pe3yjbTaTaM OOyYeHHUS U B
(GbOpMHpPOBAaHUM OCHOBHBIX BHUJOB Yy4e€OHO-MO3HABATEIBHOW  JIE€SITEIIbHOCTH
OOy4JaromMXcsi MO OCBOCHHIO COJEPKAHUS OMOJOTWYECKOTO O0Opa3oBaHHUS Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0Iero oopasoBaHUs
3aBepiiaeT OuoJIOTMYecKoe O00pa3oBaHME B IIKOJE W OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYalOLIMXCS K MOCIEAYIOIIEMY IOJIY4YEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIYYEHHBIX TIPU HU3YYEHHH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YrIyOsieHbl OHWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KHUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MokHa Takke HMHTErpauusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpenmery "buosorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUUOHHBINM MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTHH, SMOPHUOJIOTHHM U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHe, OCHOBBI DKOJIOTHUHU U yueHue o buocdepe.

VYuebnniii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
OOy4aroIIMMUCSE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KIIETKH, OpPraHu3Ma, MOMYJISIuUH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepuala B COAEPMKaHUHU MPOTrpaMMbl
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM uiau MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHoro npenmera «buonorus» Ha yrimyOa€éHHOM YpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(heCCUOHATIBHON JAESITENIbHOCTH, CBSI3aHHOW C OuoJloruMeid, Wi K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3uh M OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KIIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTMHM, SMOPHOJOTMM W OHOJIOTMM pa3BUTHUS, TEHETHUKH U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOW OWOJIOTHMH, MaJeOHTOJIOTHUH,
HKOJIOTUH);  METOJaMU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTMYECKHX
UCCeNoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEepeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM M  COLMAIbHO-3KOHOMUYECKUMH U  3KOJOTMYECKUMH
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIEHUIO K OKpY)KaroIleW NpUPOAHON cpene, COOCTBEHHOMY 3/10POBBIO H
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
nporIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia MOBEACHUS B NMPUPOAE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS WHTEIJIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEM
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaEMbIMH €10 MpoOjaeMamMH, METOIO0JOTruei
OMOJOrNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCIIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1a4, MOACTUPOBAHUS OHOJIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKPYXKAIOIIUX  Jrojie  (CoOmrogeHuss Mep Npo(MIakTUKH — 3a00JIeBaHUM,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HMCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBUTy aJIbHON o0OpazoBarenbHOI TPAeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHETo 001mero oopa3oBanus, coctaisier 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYIIECTBIISETCS ¢ YYETOM CHEIU(UKU ero COJASp KaHWs W HAINpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMOJTHCHUH TMPOSKTHBIX M YUCOHO-HCCIIEI0BATEIBLCKUX PadoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.

COAEPKAHUE OBYUEHUSA
10 KIIACC

CopepskaHue MpOrpaMMbl, BBIJIEJICHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY
rocyJaapcTBeHHoi utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns kKak Hayka

CoBpemeHHas OuoJorusi — KOMIUIEKCHas Hayka. Kpatkas ucropust pa3BUTHSA
Ovonoruu.  buonormdyeckue HaAyKd M HM3y4yaeMble  MMHU  MOPOOJIEMBI.
@dyHIaMeHTalbHbIe, NPUKIAJAHbIE M TOUCKOBbIE HAyUYHbIE MHCCIEJOBAaHUS B
OMOJIOTUH.



3Hadenne O6uonoruv B (POPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ Owosnoruei. 3Ha4YeHHWE OHWOJOTHUU B
MIPAKTUYECKON JEATECIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIEHHOCTH, OXPAHE MPUPOIBI.

JdeMoHCcTpaMu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBun,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIpYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHMCKPETHOCTb U LEJIOCTHOCTb,
CJI0KHOCTh M YIOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aly >KUBBIX CHCTEM: MOJEKYJAPHBIM, KIECTOYHBINH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(bnoreonenoTnyeckuii), Oumochepusiii. Ilporecchl, MPOUCXOAAIINEC B IKHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKUBOro. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepuu. Hayku, n3ydaromme ,uBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUY.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alusl, MeTaaHanu3. lloHaTue o 3aBucCUMOu U
He3aBUCUMOM TniepeMeHHOU. IlnaHupoBanme »skcnepumenta. IloctaHoBka u
npoBepka rumnote3. Hynesast runote3a. [lonstie BBIOOPKU M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosornueckux JaHHbIX. OIlEHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUYMHBI UCKaXXEHUS PE3yJAbTaTOB JKcriepumeHTa. [lonsitue
CTaTHCTUYECKOTO TECTA.

JlemoHcTpanuu

Tabmuiel u cxeMbl: «OCHOBHBIE TIpU3HAKU >KU3HW», «buonorndeckue
cucrteMmbl», «CBOWCTBA KWUBOW MAaTEpUN», «YPOBHH OPraHU3alMU KUBOH
npupoae», «CTpoeHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay, «buoreonenos», «buochepa», «Metossl
V3yYEHUs )KUBOU MPUPOJIBD».

O6opynoBanue:  yjabopaTopHoe  oOOpydOBaHME  JJISI  TPOBEACHUS
HaOJII0JICHUI, U3MEPEHHM, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnosb30BaHWE pa3IMYHBIX METOJOB MpHU
V3YYECHUH KUBBIX CUCTEM.



Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus kietku. Paboter P. I'yka, A. JleBenryka. Knetounas teopus (T. I1IBanH,
M. Ilnetinen, P. BupxoB). OCHOBHbIE TOJIO)KEHHUS COBPEMEHHOM KJIETOUHOMU
TEOPUH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpomatorpadus, 37mekTpodope3, METOJ MEUEHBIX aToMOB, AU(QepeHIInaTbHOe
HEeHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHas MUKpockonus. Kougoranvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanun

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

Tabmunpl 1 cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OOopyioBaHHEe: CBETOBOM MHKPOCKON, MHKpPOIIpPENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUONOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUPOBAHUE,
IT1IP)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona m e€ ponp Kak pacTBOPHUTEINS, pearcHTa, ydacTHe B CTPYKTYpUPOBaHUU
KJIETKH, TEIUIOperyjsiunu. MuHepajabHble BEIIEeCTBAa KIETKH, MX OMOJIOrHYecKas
poJib. POJIb KATHOHOB ¥ AHWOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKU. buosiormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kiaccudukauuss Oenakos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.

Yraesoasl. MoHOCaxapupl, AUCaXapyuibl, OJIMTOCAXapUAbl U OJIHCAXAPUIBI.
OO0mwmii TUTaH CTPOGHHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YTJIEBOJIOB.
buonornueckue GyHKIUU YTIIEBOJOB.

Jlunuast. 'uapodunsHo-TUAPOPOOHBIE cBOMCTBA. Kilaccudukanus munumos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepoujibl. buonornueckue QyHKIUU
munuaoB. OOmMe CBOMCTBAa OMOIOTHYECKIX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. [lpunnun kommiementapHoctu. [IpaBuno UYapradda. Crpykrypa



JIHK — nBoiinas cnmpans. Mectonaxoxnenue u Oouonorndeckue pynakmuu JTHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynbl AT®. Makposprudyeckue cBsizu B Moiiekysie ATO.
buonornyeckue pynkunu AT®. BoccTaHoBIEHHBIE TEPEHOCUUKH, X (PYHKIIUU B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CtpykTypHas OuoJIOTHS: OMOXUMUYECKHE U OMO(HU3NYECKUE HCCIICTOBAHMS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OMOMONEKyl. MoodenuposaHnue
CMpPYKmMypsl U QYHKYUi OUOMONEKVI U UX KOMNieKkco8. KomnvromepHulil ousaiin u
Opeanuyeckull CuHme3s OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanun

[Toptpetsr: JI. [Tomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XUMHUYECKUMX OSJEMEHTOB B HEXKHBOM
npupojie», «PacnpeneneHne XuMUIECKUX JIEMEHTOB B )KUBOUW MPUPOEY.

Tabmuel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«Ctpoenne MOJIeKybl BOJbD», «BemecTBa B cocraBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJbl», «CTpoeHHE MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBbIE KHUCIOTBDY,
«Ctpoenue Monekyasl ATOy.

OO0opynoBaHHEe: XUMUYECKAs TOCYAa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB C TTOMOIIBIO Ka4eCTBEHHBIX
peaKIuii».

JlaGopaTtopuass  paGora  «lccimenoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Crpoenue u GyHKUNH KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHue npokapuoTUIeckoi kieTku. KilerouHast cTeHka OakTepuil U apXei.
Oco0OeHHOCTH CTpPOEHMsI TeTepoTpO(HONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo 1 pojib MPOKapUOT B OMOIIEHO3aX.

Crpoenue U (GyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKON
MeMOpaHbl. TpaHCHOpPT BEIIECTB uepe3 IIa3MaTUYECKyH0 MeMOpaHy: MacCUBHBIN
(muddy3us, obnery€nnas auddysus), aKTUBHBIA (IIEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpuii-
KaJIMEBOTO HAcoca. JHIOIMTO3: MUHONMKUTO3, (parorurTos3. Dk3o1muTo3. Knetounas
crenka. CTpykTypa 1 QyHKIIMH KIETOYHOW CTEHKU PACTCHHM, TPHOOB.



Huromna3zma. [{urozons. [utockener. JIBuxkenne nuromiazMbl. OpraHou bl
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKash CeTh
(OIIC), ammapat I'ompmxu, TU30COMBI, UX CTpoeHHE M (YHKIUHU. B3anMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAoB KieTKH. CTpoeHHe TpaHyISIPHOTO PETUKYJIyMma.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHbIA)  3HAOIUIA3MATHYECKUI
petuxkynyMm. CekperopHast pyHkius amnmapata ['onbmku. Moodugurkayus denxos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onv0xcu. Tpancmopt
BEIIIECTB B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kietounslii cok. Typrop.

[losryaBTOHOMHBIE ~ OpraHOMJBI  KJIETKM:  MHUTOXOHIPHUM,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuu u niacmuod. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUN W 1actun. llepBuunele,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
X0pomIacTsl, XpOMOIUIACTHI, JIEHKOIIIACThI BBICIINX PACTEHUM.

HememOpanubie opranouabl kieTku CTpoeHue U (PyHKUUU HEMEMOpaHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. IIpomesxcymounvie Gunamenmeo.
MukpodunameHTel. Axkmunogvle Muxkpoguramenmol. MBIIIEUHBIE  KJIETKU.
Axmunogvle KOMNOHenmbl HeMmblueunblx Kiemok. MukporpyOouku. Knetouynslit
ueHtp. CrpoeHue Uu JBUXKEHHE JKTYTUKOB M pecHUYeK. MUKpoTpyOouku
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIla3Ma, SAPBIILKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpoMocoM B uHTep(ha3zHOM sape. Iyxpomamun u cemepoxpomamur. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumosze. Aoephbiil
MPaucnopm.

Knerounsle BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu

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

Tabmuubl U cxembl: «CTpoeHUE SyKapUOTHUECKOW KieTkn», «CtpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHue  paCTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPHUW, «Aapo», «CTpoeHNE NPOKAPUOTHIECKOUN KIETKU.

O6opyoBaHue: CBETOBOM MHMKPOCKON, MHUKPONpENapaThl pPacTUTEIbHBIX,
’KUBOTHBIX KJIETOK, MUKPOTMpEnapaThl OaKTepruaIbHbIX KIETOK.

JlabopatopHass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «l3yueHue CBOMCTB KJIETOUHOI MEMOpaHbD».



JlabopatopHnass paGora «JlccnenoBanue miazMonM3a M JIEIJIA3MOJIU3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISILINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnesl ooOMeHa
BCIIECTB: aBTOTPO(MHBIM W TeTepoTpOodHBIA. YdUacThe KHUCIOpOaa B OOMEHHBIX
mpolieccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamnieHue ATD B
OoOMeHHBbIX Tpoleccax. DepMEHTATUBHBINM XapakTep peakuuid KJIETOYHOTrOo
Merabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsl. OTinuus ¢epMEeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuYHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCUHTES.
AHOKcuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nuUSMeHmovl U NUCMEHMbl peakyuoHHo2o yeumpa. Ponp XJIOpOImIacToB B mpouecce
dotocunTe3a. CBeToBas u TeMHOBas Gasbl. Domoodvixanue, Cs., C4. u CAM-munor
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbX (HakTOpOB
Ha CKOpPOCTh (poTOCHHTE3a. 3HaUE€HUE (POTOCUHTE3A.

XEeMOCHHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Bugasl Opoxenus. I[IpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JDHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIpHUIi B
npolieccax ononornyeckoro okucnenus. Luknnueckue peakunn. OKUCIUTETbHOE
dbochopunupoBanue. Ouepeus memoOpaHHo2o epaduenma npomonos. Cunmes
ATD: paboma npomonunou ATD-cunmaser. IlpeuMmyriecTBa a’poOHOTO IMYTH
oOMEHa BeIecTB nepes aHadpOOHBIM. DPGHEKTHBHOCTH SHEPTETUIECKOTO OOMEHA.

JemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00Men», «brocunTes
oenka», «Ctpoenne pepMeHTa», « XEMOCHUHTE3Y.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, O0OOPYJOBaHHE MAJsi MPUTOTOBICHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.



JlabopaTtopnass pabGora «/3ydueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUIa3bl MU KaTala3bl)y.

JlaGopaTopnas pa6ora «U3ydeHue (¢EepMEHTATUBHOTO pAaCIIEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mpoueccoB (¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopnas padora «CpaBHEHHUE MPOIIECCOB OPOXKEHHUS U IBIXAHUY.

Tema 7. HaciencrBennasi uHgopManus 4 peajin3anus eé B KJIeTKe

Peakunn mMarpuyHoro cuHres3a. [IpuHUIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJZ, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIILMHU: KOMILJIEMEHTAPHOCTh, AHTUIAPAIUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnoBus OuocunTe3a Oenka. KoaupoBanwe amuHOKHCIOT. Ponp pubocom B
OonocuHTe3e Oernka.

Cogpemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTM T'€HOB Yy MpOKapuoT. l'mmoresa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomoul 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JUTaTHbIe TTapa3uThl. CTpoeHHe
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruoparoB. KusHeHHbIll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6b6axkmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

Bupycurie 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuit. CIIN]/], COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananus donvuux maccugog («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwbl 00cmasKu 1eKapcms.

JdemoHcTpanuu

[Toptpetsr: H. K. Kosnbnos, /1. 1. UBaHoBCKHIA.

Tabmuubl u cxembl: «brocunrtes 6enkay, «['eHeTnueckuit kon», «Bupycoi»,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsi mukn, ero mnepuoasl u perymauus. Hutepdaza m mutos.
Oco0eHHOCTH TPOLECCOB, MpoTeKarommx B uHTepdasze. [loaroroBka kieTku K



nenenuto.  I[Ipecuntetmyecknii  (MOCTMUTOTUYECKUIN),  CHUHTETUYECKHH U
MOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) IEpUOIbl UHTEP(]a3bI.

Martpuunbin cunres JIHK — perumkanwpa. [Ipuanuner permmkanyu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIUICIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TenoMepaza. XpPOMOCOMHBIA HAa0Op KIETKM — KapuoTull. JIumjmouaHwlid
TarionHbI  HaOopbl XpoMocoM. ['omonoruuynsie Xpomocombl. [lomoBeie
XPOMOCOMBI.

Henenune xmerkn — wmuto3. Craguu MHUTO3a M TPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiornueckoe 3HaueHUE
MHTO34.

Perynsuuss mutotnueckoro nmkiaa kiuetku. [Iporpammupyemas KieTtodHas
ru0eib — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubenu Kiemox. «L{ugpposas
KlemKkay» — ououngopmamuyeckue mooeiu QyHKYUoOHUpOBaHUsL KIemKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mmuto3», «CTpocHHe
xpomocom», «Permukarus JJHK.

OO0opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpELIKA JIyKa».

JlaGopaTtopnass  pabora «3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlabopaTtopnasi padora «HabmoneHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buosornueckoe pa3zHooOpasue OpPraHNU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OCOOEHHOCTM ~ CTPOEHHUS U IKU3ZHENEATENIbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJIHOKJIETOYHBIC
BOJOPOCIH, APpyrue NpoTUCThl. KOJIOHWAIBHBIE OPTaHU3MBI.

B3auMocCBs3p 4acTeli MHOTOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHbl M
cucteMbl opranoB. Opranu3M Kak eIuHoe 1enoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHas,
MOKPOBHAs, MPOBOJASAIAs, OCHOBHas, MexaHudyeckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacnoIOXKeHUs TKaHEeH B OpraHax pacTeHUN.

TKaHU XKUBOTHBIX M YEJIOBEKA. THIbI KUBOTHBIX TKAHEH: 3MUTEIIHAIbHAS,
COCIMHUTENbHAS, MbIIeYHasi, HepBHasg. OCOOCHHOCTH CTpOeHUsS, (PYHKIUH W
pacIonoKeHUsI TKaHEN B OpraHax KUBOTHBIX U YEJIOBEKA.



Opranbl. BerertaTuBHble M T€HEpaTWBHbIE OpraHbl pacteHuil. OpraHel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yejaoBeKa. DyHKIIMA OPTaHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli U BHyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEUHEHUS KOCTEN.

JIBrokeHue  OpraHm3MoB.  JIBHKEHHME  OJHOKJIECTOYHBIX  OPraHU3MOB:
aMEOOHTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBI M HAcTHH. JIBMKEHHE MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllieuHas cucreMa. Pediiekc. CkeneTHbie MBI U UX paboTa.

Ilutanne opranusmoB. lloryomeHnue BOABI, YIVIEKHCIOIO ra3a W
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMU. [InTaHue >KMBOTHBIX. BHyTpumnosoctHoe n
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENBI
[UIIEBAPUTENILHOIO TpakTa. IlumeBapurenbHble kenesbl. IlumeBapurenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. JIpixanue ;xuBOTHBIX. [uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOoe npixanue. [[prxarenbHas HOBEPXHOCTD.
’KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHHE CTPOECHMS JIETKMX ITO3BOHOYHBIX YKMBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALUU JIETKUX Yy NTHL U
MieKkonuTaromux. Perymsmus apixanus. JprxareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema U €€ OpraHsbl.
KpoBeHocHast cucremMa TIO3BOHOYHBIX JKMBOTHBIX M 4yesnoseka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbIE
YCIIOKHEHUSI CTPOEHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. Pabora
cepla v €€ peryJisiuus.

Brinenenue y opranusmoB. Beigenenwe y pacreHuil. Beinenenue y
*KUBOTHBIX. CokparurenbHble Bakyoau. Opransl BblaeneHus. PuiabTpanms,
CeKpelnusi 1 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUSI.
CBs3b MOJIOCTHU TeJla ¢ KPOBEHOCHOW U BBIACIUTENIBHON crucTeMamMu. Bolaenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue n (HyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHUE MOYH Y YETIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. Cpeacrsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3almyra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX HPOHU3BOAHBIE.
3amura opraHusmMa oT OoneszHel. IMMyHHas cuctema 4enoBeka. KieTouHblil u
TYMOPAJIbHBIA MUMMYHUTET. BpOXAEHHBIH M TpHOOPETEHHBIA crenuduuecKuit
UMMYHHTET. Teopusi KJIoHaIbHO-celeKTuBHOTO uMMmyHuTera (I1. Dpmux, ®. M.



bepuer, C. Tonerasa). BocanmurenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.

Pazgpaxxumocte U perymsiqus y  OprauusmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMocTe ©  peryisius Yy
pactenuil. PocToBbie BEHeCcTBa U NX 3HAUEHUE.

HepBHasg cucrema u pediaekTopHass peryjsuus y >KUBOTHbIX. HepBHas
cUcTeMa U €€ OTHENbl. DBOJIOUUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI
y SKUBOTHBIX. OTIeNbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediekc u
pednexropHas ayra. be3ycinoBHbIe U yCIOBHbBIE PE(IICKCHI.

['ymopanbHas peryssaius U SHIOKPUHHAsSL CUCTEMA >KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtanmamo-runoguiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenmme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIxX», «TkaHu pacreHuit», «KopHeBbie cuctembl», «CTpoeHue crels,
«CTpoeHue NHUCTOBOM IUIACTUHKM», «TKaHM KHUBOTHBIX», «CKEJIET 4YeIoBEKay,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
CHUCTEMAY, «HepBHas cCUCTEMaY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«AMmynuter»,  «KuiieuyHomosoctHeie», «CxeMa  TUTAaHUS  PACTECHUII»,
«KpOoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenne mnnaHapun», «BHyTpeHHee CTpoeHue H0XAeBOoro uepss», «HepBHas
cuctema poeioy, «HepBHas cucrema srymku», «HepBHas — cucrtema
npecmeikaromuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Pedaexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIECTOUYHbIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU
HACEKOMBIX, UTJIOKOXKHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHHUH, repOapuu
pacTeHUH pas3HbIX OTHEJOB, BJAXHBIC IIPENapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUMH,
pacieruieHus Kpaxmaina U OeNKoB Mo 1eiCcTBUEM (EepMEHTOB, 000PYAOBAHUE IS
JEMOHCTPALMM ONBITOB IO U3MEPEHUIO )KU3HEHHOU EMKOCTH JETKUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM T'OJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEel paCTCHUIN».



JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MOB: Oecrosoe (BKJIOYas BEreTaTMBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYISIUS,
dbparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pa3zmHoxkeHue. [lonoBbie KIeTKH, WU rametbl. Meiio3. Craauu
Meiio3a. [ToBenenne xpomocoMm B Meio3e. Kpoccunrosep. bruonornyeckuii CMbICI
Melo3a W TOJOBOro Iporecca. Melo3 M €ro MecTo B JKU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['amerorenes y KuBOTHbBIX. [10JI0BBIE KENE3BI.
OOpa3zoBaHue 1 pa3BUTHUE MOJOBBIX KIETOK. CriepmaToreHnes u oorenes. CTpoeHue
IIOJIOBBIX KJIETOK.

OmionoTBOpeHHE U 3MOPHOHAIBHOE PA3BUTHE JKUBOTHBIX. (CHocoObl
OIUTIOIOTBOPEHMS: HApYy)HOE, BHyTpeHHee. [lapTenorenes.

NuauBryabHOE Pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobnenue. bracmyna, munsi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsauus). 3aKiIagKka OpraHoB U TKaHEW U3 3apOJIbIIIEBbIX JUCTKOB. B3anMHoe
BIMSIHUE 4YacTed pa3BUBAIOIIETOCs 3apojpliia (3MOpHOHANbHAS WHIYKIIMS).
3aknaaka IUTaHA CTPOEHMSI JKMBOTHOIO Kak pPe3yJIbTaT  HMEpPapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 5MOpHMOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYXkAIOIIECH CPE/Ibl.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBI mepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. bHOJOrMyeckoe 3HAUYEHHE MPAMOrO0 M HENPSIMOTro
pa3BUTHS, UX pacHpocTpaHeHHe B mpupoje. Tumbl pocTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu nmocTaMOpHOHAIBHOTO pa3BUTHUS
y JKMBOTHBIX U yenoBeka. [lepuoibl oHTOreHe3a yenoBeka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKHE MTPOIISCCHI.

Pa3smuoxxenne u pasButue pacteHuid. ['ametodut u cnopodut. Meio3 B
KU3HEHHOM 1MKjie pactenuil. (OOpas3oBaHue cmop B Ipolecce Meio3a.
['amerorene3 y pacteHuidl. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
Oopranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy IIBETKOBBIX pacTeHuil. OOpazoBaHUE U
pa3BUTHE CEMEHH.

MexaHu3MBbl pETYISLIAA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.



JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHEY», «Tumbl OGecmooro
pa3sMHOXEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 3BIIICHBDY,
«Pa3zmHOXeHue runpe», «Meio3», «Xpomocomsel», «I'amerorenes», «CTtpoeHue
AUIEKIIETKH U crepmaTo3ouia», «OCHOBHBIE CTaJAuM OHTOreHeszay, «llpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne narymkm», «JIBOMHOE OIUIONOTBOPEHHE Y LIBETKOBBIX PACTEHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYIOJIbHBIX pACTCHUIN», «KU3HEHHBIN LUK
MOPCKOW  KamycTb», <« JKU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKII
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OOopynioBaHuEe: CBETOBOM MHUKPOCKON, MHUKpOMNpenaparbl SULEKIETOK H
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILLIKID.

JlaGopaTopHnasi padora «/3yueHne CTpOEHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOITpEnapaTax».

IIpakTnueckass padora «BbIABICHME NPU3HAKOB CXOJCTBA 3apPOIBILIEH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Poib oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pa6oter H. K. KoneioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIE MPU3HAKUA, JOMUHAHTHBIA WU PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAST JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.
OCHOBHBIE ~ METOJABl  TCHETHKU:  THOPUIOIOTHYECKUHM,  IIUTOJIOTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKU .

JdemoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. H.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxeMbl: «MeToibl TeHETUKIY, «CXeMbl CKPELIUBAHUSD.

JlabopaTtopuass paGora «/Ipozoduna Kak OOBEKT TE€HETUYECKHUX
VCCIIEIOBAHUI.



Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKoH
ennHOo00pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs NPU3HAKOB. L{uTonornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelBanus. ['unoresa 4ucToTh ramer.

Ananuzupytouiee ckpemnBanue. [[poMexyTOUHbIN XapaKkTep HacleIOBaHMUS.
Pacuierienre mpu3HakoB NPy HEMOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpemuBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HAcJelIOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILMBAHUSL.

CueruieHHOEe HacieaoBaHue npusHakoB. Pabotrsl T. Moprana. CuemieHHoe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUICHUS MEXIAYy TIeHaMh. XPOMOCOMHas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTnka nojila. XpOMOCOMHBIM MEXAHU3M OMpPEAECIEHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOraMeTHhIA MOoJ. | eHeThdeckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CHETVIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucrema. [neoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBI ajuenn3M. B3anMoJencTBUE HEAUIEIbHBIX TI'E€HOB.
Kommnementaprnocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIUI.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpoOOMOM». ['eHeTHdeckue acmeKThl KOHTPOJIS U
M3MEHEHHS HACJIEICTBEHHON MH(OpMAIIUU B TTOKOJICHHUIX KJIETOK U OPTaHU3MOB.

JleMoHCTpauumn

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

Tabmuibr u cxemsl: «IlepBoiit 1 BTOpoil 3akoHbl Menpaens», « Tpetuit 3axoH
MeHnnens», «AHanu3upyollee CcKpeluBaHue», «HemomHoe goOMUHUpPOBaHHEY,
«CuersieHHOe Hacle/l0BaHWe MPU3HAKOB Yy Jpo30duibl», «l'€eHeThka mosay,
«Kapuotun denoBeka», «Kapumotun npozodwib», «Kapuotun nTuisy,
«MHOXECTBEHHBIN alJICIN3M», « B3anMo1elCTBHUE IT'€HOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasus
rHOpUJIOB TIEPBOTO TOKOJICHHWS W PACHICIUICHUS TMPU3HAKOB, MOJCIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHUSI TMPU3HAKOB, MOJAECIb JJIA
JEMOHCTPAllUM CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jlpo3zoduiay.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKPEIMBAHUSA y IPO30(DUIIBD».



IIpakTuyeckas  padora  «/3yueHue  pe3yiabTaTOB  AUTHOPUIHOTO
CKpEIIMBaHUS y IPO30(DUIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukannonHas U3MEHUYMBOCTh. Pomnb cpensl B (OpMHUPOBAHUU
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuairioHHbIN
psan u BapuarnuonHas kpuBasi (B. Horanncen). CoiicTBa MOIU(PHUKAIMOHHON
U3MEHYUBOCTH.

['eHoTMIIMYECKAs N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOuHatiBHass W3MEHYMBOCTh. Mei03 W MOJOBOM Mpouecc — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POTh KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IaHUU
T€HETUYECKOr0 pa3HoO0pa3us B Mpejeiax OJJHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUHPOBAaHHbICE MyTalMHh. SoepHble U
HUTOIIa3MaTuYeckre Myrtanuu. CoMaTUYECKUE W TOJOBble MyTauuu. [IpuunHb
BO3HUKHOBEHHs MyTauuid. MyTareHpl W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOTO IIpoIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHednepHass W3MEHUYMBOCTH U
HACJICICTBEHHOCT.

Onucenemuxa U INUSEHOMUKA, PpOIb INUSEHEMUYECKUX (akmopos &
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMoHCTpauumn

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

Tabmuet u cxeMbl: «Bugel  u3MeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MCHYHUBOCTDY, «Meiio3y,
«OmnoaoTBopeHuey, «I'eneTnueckue 3a00JIeBaHus YeI0BeKa», « Buabl myTanmii».

OO6opyoBaHue: XMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpum) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHhasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAM(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOU KPUBOM».

IIpakTuyeckas padora «Mytaiuu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTnKa Yesi0BeKa

Kapuotnn 4yenoBeka. MexnyHapoaHas mporpamma HMCCIENOBaHUsS T€HOMA
yenoBeka.  MeToasl  M3y4eHUs ~ TEHETMKM  YEJIOBEKAa:  I'€HEaJOTMYeCKUU,



OJIM3HEIOBBIN, U TOTC€HETUYECKHUI, MOIMYJISALMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCJIE C IOMOIIBIO
[111P-ananu3a. HaciaencTBeHHble 3a00sIeBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oosie3HH dYenoBeka. boyie3HW ¢ HACIEICTBEHHOM IMPeapaciosioKEHHOCTHIO.
3HayeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILICHUHN U JICYEHUU T'CHETHYECKUX
3a00eBaHU 4YenoBeka. MeauKo-reHeTUYeCKoe KOHCYJIbThpoBaHue. CTBOJOBBIE
KJICTKHU. [IOHATHE «TE€HETHYECKOTO rpy3a». DTUUECKHE ACIEKThl UCCIICIOBAaHUN B
00J1acTH peaKTUPOBAHUS T€HOMA 1 CTBOJIOBBIX KJIETOK.

['eneTnyeckue (HakTOpbl TOBBIIICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpY’Karoleh cpeabl. ['eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSM.

JlemoHcTpanuu

Tabnuiel U cxembl: «KapuoTum yenoBekay, «MeToJbl U3yYeHUs] TeHETHUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBiIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekuust OpranusMoB

JloMecTukanuss W celeKuus. 3apoKJACHUE CEJIEKIIMH W JIOMECTHUKAIIUH.
Yuenue H. WM. BaBumoBa o lleHTpax mnpoMCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTe€HUW. Ponb cenekuuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TIOMOJIOTMYECKUX PSAJIOB B
HaciaeAcTBeHHOM wm3MmeHuMBoctTHh H. WM. BaBunoBa, ero 3HadeHue I
CEJICKITMOHHOM PabOTHI.

Metonbl ceneknMoHHOM paboThl. McKycCTBEHHBI OTOOp: MAacCOBBIA H
VHIUBU1YQJIbHBIM. JTarnbl KOMOUWHAIIMOHHOM CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOUIBIO OIICHKU
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJI  CEJEKIMOHHOM  paboThl.
PannaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX
dbopm opranusMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHHS U METOJIOB
pexomOuHanTHBIX JIHK 1151 ostydeHust iCX0IHOTO MaTepuaia Jjisi CeIeKIIUH.

[Tomyuenue TMTOJIATIIIOUIOB. BryTtpusnaosas THOPHIA3AIIHSL.
bru3kopoACTBEHHOE — CKpeluBaHWE, WiIM  WMHOpuauHTr.  HepoacrtBeHHOe
CKpellluBaHue, Wik ayTopuauur. ['erepo3uc u ero mnpuuuHbl. Mcmons3oBaHue
retepo3uca B cenekiuu. OtaanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKITUN PACTCHUI U JKUBOTHBIX. «3e1éHas
DeBOIOYULY.

CoxpaHeHre U U3yYEHUE N'eHETHUUYECKUX PECYPCOB KYJIBbTYPHBIX PACTEHUU U
WX JUKAX  pOAWYEed  JUISI  CO3MaHUsl  HOBBIX COPTOB W THOpPHUJIOB



CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yesax YAVUUEHUs CYUecmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCOS8, 8
MOM 4Hucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX MemO008 HAYYHbIX UCCAe008AHUL,
nepeodosuvix uoetl U nepcneKmueHblX MexHoI02UlL.

JleMoHCTpanun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxembl: «LleHTpBI TPOUCXOXKIEHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHuin», «3aKOH I'OMOJIOTHYECKUX DPSOB B HACIEACTBEHHON M3MEHUYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtarenesy.

JlabopaTopHast pabdora «/3ydeHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBnBka pacTteHUN».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKCHHS CEJIEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO depmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO35AHCTBO, B J1aOOPATOPHIO
arpoOyHUBEPCHUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKThI, MCHOJb3yEMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKAaHEBbIE
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEPUCTHKA. TpaguunonHas
OMOTEXHOJIOTUS:  XJIEOOMEeUeHUe, TMOIyYeHHE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOjIEMe. Mukpoouonornueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOTUYECKUX
texHosorui. [IpousBoacTBo Oejika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMM M MHCTPYMEHTOB LEJIEHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHsI TEHOMOB C LIEJIBIO IOJy4YEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHUECKUE MTYTH.

Kierounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK U TKAHEW PACTEHUN H
#uBOTHBIX. Kpuobanku. Comatuyeckas THOpUAM3aLUAS W COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CeJlEKUMH pacTeHuil. llonyuernue
MOHOKNIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHANbHBIX U NOAUKAOHATbHbBIX
aumumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpEeHHE. PeKkoHCTpyKuus
AWIEKIIETOK U KIIOHUPOBAHUE KMBOTHBIX. METON TpaHCIJIAHTAUHUU SJEP KIIETOK.
Texnonozuu 0300p08JIeHUs, KYIbMUBUPOBAHUSL U  MUKDOKIOHALHO2O
DA3MHONCEHUS CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHCTpyupoBanue pekomOouHantHeiX JIHK. Cozdanue mpanceennvix opeanuzmos.



JlocTmkeHrnss UM = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXXEHEPUH.
DKOJIOTUYECKHUE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JUarHocTuka. MeTaOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
4eJIOBEKa Ul OLIEHKH COCTOSIHMSI €ro 3J0poBbf. VCIONb30BaHHE CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omowmkenepus miusg  pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTMH TPEXMEPHOTO OMONPHUHTUHIA U cKap@osauHra
JUIS peLIeHus 3a/1a4 IEPCOHATIU3UPOBAHHON MEIUIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENbi0 OOecredeHus: KOMOMHMPOBAHHON
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢bynkunonupoBanuss PHK-conepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuubl n cxemsl: «Mcnoap30BaHNE MUKPOOPTaHU3MOB B IIPOMBIIIEHHOM
IPOU3BOJCTBEY, «KiteTounas nHkeHepus», «I eHHass UHKEHEPUs».

JlaGopaTopHuasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3ZBOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaeHue u pa3BUTHE 3BOJIOLUOHHBIX INpeICTABJICHUNA B
omnosioruu

OpomononHas Teopuss Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJIOLMH BUAOB 10 Y. JlapBUHY (BbICOKAasi UHTEHCUBHOCTD
Pa3MHOXKEHHS OpraHU3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunterndeckoir Tteopuu dBomonuu (CTD). HelTpanbhas
teopust dBomouud. CoBpeMeHHas SBOJIOUMOHHAs  OuWojorug. 3HauYeHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosobe, Y. Hapsun, C. C. YerBepuxos, 1. . IImaneraysen, Ix. Xongein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoabl (no K. Jlunuero)y,
«Jlectonma xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHUs
IPUCTIOCOONIEHUI Yy pacTeHuid M KUBOTHBIX (Mo Jlamapky)», «Kapra-cxema



mapuipyta nytemectsus Y. lapsunay, «Haxonku Y. Japsunay», «Dopmbl 60pbObI
3a cymectBoBaHuey, «lloponabl romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KanycTbl», «[lopoabl TOMaIIHUX )KUBOTHBIX», «CxemMa 00pa30BaHUsl HOBBIX BUOB
(mo Y. J[lapBuHy)», «Cxema COOTHOUIECHUS JABMXKYUIUX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIEMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIBI
OLICHKM TEHETUYECKOrOo pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHooHJa TOMYJISAIMU KaK DJIEMEHTApHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro paBHoBecus k. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOuHaTMBHasg u3MeHUMBOCTh. Jlpelidp TeHOB — ciydaiiHble
HEHAIpaBJCHHbIE W3MEHEHHS 4YacTOT ajiened B nomymanusx. Oddexr
OCHOBartelsi. Jgpgexm Oymuliounoco 2opaviuka. CHUMCEHUEe 2eHemuU4yecKo2o
paznoobpasus: npudunsl u ciredcmeus. llposenenue s3gpgpexkma Opetigha 2enog 6
oonvuwux u  manvlx  nonyiayusx. Murpauuu.  M3omsAuud  MOMJISLMA:
reorpaduyeckast (MpoCcTpaHCTBEHHAs1), OMoJIorn4eckast (penpoayKTUBHAs).

EctecTBeHHbIll 0TOOp — HampaBisionmii ¢akrop sBomonuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIMA
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLUU.
Bo3HukHOBeHHE — mpuUCMOCOOJEHWUH y  opranu3sMoB.  Apomopdo3sl U
uanoananrtanuu. [Ipumeps! npucnocobieHuilt y opraHu3mMoB: MOP(GOIOTHYECKHE,
¢usznonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTb
PUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u cCTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdIBONIIOIMHU. M3omsiiust — kimodeBor (aktop BumgooOpazoBanusa. Ilytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe),
CUMIIATpUYECcKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
rubpuan3zanus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl OpMHUPOBAHUS OMOJIOTUTIECKOTO pa3HOOOpa3usl.

Ponp »BOMIOIMOHHONW OWONOTMM B pa3padOTKE HAy4YHBIX METOOB
coxpaHeHHsi OMopa3zHooOpaszusi. MUKPOIBOJIONUS U KOIBOJIIOIUS MMApa3sUTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUS YCTOMYMBOCTU K aHTUOMOTHUKAM U CIOCOObI
OOpBOBI C HEW.

JleMoHCTpanun

[Toptpetsi: C. C. YerBepukos, 2. Maiip.



Tabmuplt 1 cxembl: «MyTallMOHHasE HW3MEHYUBOCTHY, «[lomymsimonnas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buxymue
CHJIBI 3BOJIOLUNY, «DKOJIOTHUECKas W30JIUS MOMYyJSAUUNA CEBAaHCKON (dopenmy,
«l'eorpaduueckass M30JSAIUS  JTUCTBEHHUIIBI CHUOUPCKONM W JIMCTBEHHHUIIBI
naypckoi», «llonmynsiiMOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «CxeMa
JEHCTBUSL €CTECTBEHHOro oTOopay, «PopMbl OOpHOBI 32 CYIIECTBOBAHUEY,
«MBaycrpranbablii MenaHnu3mM», «JKuBble UCKomaemblie», «[IoKpoBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaronias OKpacka KUBOTHBIX»,
«Dusnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB U €€
OTHOCUTENBHOCTH», «Kpurepuu Buna», «Buupl-nBolHUKN», «CTpyKTypa BuAa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuyeckoe BUA00Opa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «IKOJIOTMYECKOE BUI000pA30BAaHUE BHUIOB CHHUID),
«[Tonunnouael pacrenuit», «KamycTHo-peaeuHbIil ruOpuI.

OobopynoBanue: repOapuy pacTeHHUM, KOJUIEKIIMY HACEKOMBIX, dydelia MITUL U
3BEpell C MpUMEpaMH Pa3IMYHBIX MPUCHOCOOJEHUN, dYyyenaa NOTUI[ U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUW OJM3KUX BHUIOB, 0OpPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA».

JlaGopaTtopnass  pa6ora  «llpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

Jlabopatopuass padora «CpaBHEHHE BHJIOB 1O MOP(OJIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJibTaThl

Metonbsl W3ydeHUS MaKpO3BOMIOLMU. [lalleOHTOIOrMYECKHE  METOMBI
uzydeHus: HBoimonuu. IlepexonHeie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIIOpBl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emnu. Bumasbi-
SHAEMUKHU U PETUKTHIL.

DOMOpPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUEHUS
IBONIIOLMU. ['€HEeTMYEeCKME MEXaHU3Mbl 3BOJIOLMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTHMYHBIE  OpraHBbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYISpHO-T€HETUYECKUE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKME  METOJbl  W3Y4Y€HUsS  HBOJIIOIUU.
['omonornynsie reHbl. COBpPEMEHHBIE METOMABI MOCTPOCHHS (PUIOTeHEeTHUYECKHX
JIEPEBBEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS FTEHOMOB.



OO0mue 3aKOHOMEPHOCTH (TpaBuiia) BOJONMH. [IpuHyun cmenvl yHKYuUil.
HeoOpatumocTs 3Bomonmu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
DBOJIIOLINH.

JleMoHCTpaIMuA

[Toptpetsl: K. M. bap, A. O. KoBaneckuii, ®. Mrosiep, 3. ['ekkenb.

Tabmuipl U cxembl: «OUIOTEHETUYECKUN Pl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybbie  smiepel»,  «Cteromedansyy, — «Punmoduth»y,  «CemMeHHBIC
nanopoTHukn», «buoreorpaduueckue 30HB 3emim», «Jlpeid KOHTHHEHTOBY,
«Penukthly, «HadanmpHble cTaauu 5SMOPUOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJNOTUYHBIE OpPraHbl», «PyIUMEHTHI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

O0opynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPTraHU3MOB, MYJISIKU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJUIEKLIIUHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HH HA 3emJie

HayuHble TrUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcnepMusi. JloHaydHble TPEJICTaBICHUS O 3apOKJICHUU KU3HU (KPEAllMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHU )KU3HU U €€ onpoBepkeHue onsitaMu .
Penu, JI. Cnnannanuanu, JI. [1actepa. [Ipoucxoxienue >kM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmornueckas) SBOJIONMUSA. XHMHUYECKas OHBOJIONHSA. AOWOTCHHBIM CHHTE3
opraHnyeckux BemecTB K3 Heopranuueckux. Ombir C. Mumnepa u I'. FOpm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumoresa A. M.
Onapuna, TunoTe3a nepBuyHoro oOyiasona Jlx. XomnaeitHa, reHeTUYECKasi TUIoTe3a
I'. Ménnepa. Pubosumbl (T. Yek) m runoresa «mupa PHK» VY. TI'mnbepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIckomaemble OpPraHMYECKHUE
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOcUTENbHasT H  AOCOJIIOTHAS
reoXpOHOJIOTHS. [ €0OXpOHOIOrUecKas IKaia: S0HbL, 3Pbl, IEPUOBI, SIIOXH.

Havanenbie sTanbl opraHndeckor »HBoyronuU. [losiBieHne u 3BOIOLUS
NEPBBIX KJIETOK. DBOJIOLHMS MeTaboianu3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTR.
CrpomatonuTthsl. [IpokaproThl U 3YKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOUOreHe3). DBOIIOIMOHHOE MPOUCX0KICHUE
BUpYycOB. IIpoucxokaeHne MHOIOKJIETOYHBIX OpPraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX 'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl ABOJIOLMU BbICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pactenun. Beixon pactenuit Ha cymry. IlosiBieHHe CIOPOBBIX pPACTEHUW U



3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpouncxoxaeHue IBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIC 3Tallbl 3BOJIONHMH JKABOTHOTO Mupa. OCHOBHBIE apOMOP(O3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampuobuii u pentwinil. [IpoucxoxnaeHne MIEKONUTAIONINX U
nturl. [lpuanun xmodeBoro apomopdoza. OcBoeHne O€CIIO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne Xu3HM Ha 3eMJe MO ’paM U MEepuodaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KalHOo30i. OOmas xapakTepucTHKa KJIUMara u
reoJormyeckux mpoieccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro yciaoBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEJCTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIN SKOJOTHMYECKUN KPHU3UC, €T0
ocooenHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIITIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanwy, JI. Ilactep, . . Meunnkos, A. U.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuipe u cxemsl: «Cxema omnbita @. Penny, «Cxema onwita JI. [Tactepa no
M3YUYEHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombiTa C. Muinepa, I'. FOpwny,
«JTanbl  HEOPraHWYECKOW  3BoMOUUM», «['€oXpoHONOrMyeckas  MIKaIay,
«HauanpHble 3Tarbl OPraHUYECKO IBONIONUNY», «CxeMa 00pa3oBaHUS DYKApUOT
nyTéM cumoOunorenesa», «Cucrema KUBOW mNpupoabd», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIeTOUHBIE BOAOpocHn», «Mxwu», «llanmoporHukm», «l'omocemMeHHBIE
pactenusi», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmmey, «KUIIEUHOMOIOCTHBIE,
«IInockue 4EpBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,
«IIpecmbikarommecs», «lItunp», «Miekonuratomme», «Pa3BuTue XKuU3HU B
apXxeuckom spey, «Pa3BuTHe )KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTne XuU3HU B
MAJIE030MCKOM 3pey, «Pa3BuThe KU3HU B ME3030MCKOMN 3pe», «Pa3Butne Ku3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pacTeHU pa3IMYHBIX OTHAENOB, KOJUIEKIIUU
HAaCEKOMBIX, BJIKHbBIE MTPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJIEThl TMO3BOHOYHBIX JKUBOTHBIX, 4Yydelia NTULl U 3Bepeu,
KOJUIEKIIMM OKAMEHEJIOCTEH, IOJE3HBIX HCKOMAEMbIX, MYJSDKH OPTraHUYEeCKUX
OCTaTKOB OPIaHU3MOB.



BupryaabHaa Ja0opatopHast paGora «MoaenupoBaHHE — ONBITOB
Munnepa—tOpu no u3ydennro abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi padora «/3yueHue u omnHMcaHME HMCKONAEMbBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «M3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbIX OTAEIIOBY.

IIpakTuyeckas padora «/3yyeHue ocCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3nenbl v 3aaa4n aHTPONOJAOTUU. METO Il AHTPOTIOJIOTUH.

CraHOBNIEHUE TPEICTABICHUNA O TPOUCXOXKIEHUHU 4elioBeKa. Pennruno3Heie
B033peHU. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO YenoBeKa ¢ )KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEJIOBEKA.
CBueTENbCTBA  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIbHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU31M0I0r0-OMOXUMHUYECKHUE,
noBegeHueckue. OTINYUS YelIOBEeKa OT KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrokymue cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COlualbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (PAKTOPOB B aHTPOIIOIEHESE.

OCHOBHBIE CTaJUU aHTpoOIOreHe3a. PaHHME uenoBeKoOOpaszHble O00€3bsHbI
(IPOKOHCYJIBI) M PaHHUE MTOHTUIBI — OOITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JroJiei. ABCTPaTONUTEKU — JBYHOTHE MpEAKH Jtofeh. YUenoBeK yMenbli, MepBbie
W3TOTOBJICHUS OpyAuM TpyzAa. YenoBek NMpAMOXOAAIIMNA U TIEPBBIM BBIXOJ JHOAEH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuii —  oOmMMM  MpesoK
HEaHJEPTAIBCKOTO YeJIOBEKA M YeJIOBEKa pasyMHOro. YenoBeK HeaHIepTalIbCKUI
KaK BHJ JIFOJEH XOJOAHOTO KJIMMara. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a TmpeaenamMu AdQpuKu.
[TasieoreneTrka v najeoreHOMHUKa.

DBOJIIOLMSI COBPEMEHHOTO uejioBeka. EcTecTBeHHBIH OTOOp B MOMYJISIITUSX
yenoBeka. MyTanvoHHbIN Tiporiece u moduMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(QQeKkT ocHoBaTENs» B MOMYJSAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[lonarue o pace. bosbiume pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAlbHASs]),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHCKas). Bpems M myTu paccelieHHs 4YelOBeKa IO ILJIaHETE.
EnuncTBO  4yenoBeuecknx — pac.  HaydHasd  HECOCTOSTENBHOCTH  pacu3Ma.
[IpucnocoOeHHOCTh YenoBeKa K pa3HbIM YCJIOBHUSIM OKpY)KAroUIeH Cpeibl.



Brmusane rteorpaduueckoit cpeapl u Apeiida reHOB Ha Mopdosjoruio u
(PM3HOJIOTHIO YETIOBEKA.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  OBOJIOLMOHHAS  QHTPOINOJOTHS U MaJ€OaHTPOMNOJIOTHS
YEJIOBEYECKUX MOMYJIAIUN. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toptpetsr: Y. HapBuHn, JI. Jluku, A. . Porunckui, M. M. ['epacumos.

Tabnuubl u cxembl: «MeTolIbl aHTPONOJIOTUNY, «['0JJOBHOM MO3I YeIOBEKaY,
«YenoBekooOpa3ubie 00€3bsHBbI», «CKeNeT dYeloBeKa M CKEJNEeT IIMMIIaH3ey,
«PynuMEHTHI U aTaBU3MBDY, «JIBUXKYIIIUE CUIIBI aHTPOIIOTEHE3aY, « IBOJIIOIIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «YenoBek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UeloBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYpbl ~TIpPEIKOB 4YeJlOBeKa, penpoaykuuu (pororpadum) KapTUH C
MUQOJIOTHYECKUMU U OHUOJCUCKUMM CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeJoBE€Ka M ueperna IIUMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMITaH3€, MOJENH TOPCA MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBSI3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY Kalolleil cpeaoi

3apoxaeHre U pa3BUTHE 3KoJoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metoasl skosoruu. IlosieBbie HaOMOACHUS. DKCIEPUMEHTHI B DKOJIOTHU:
NpUpoAHbIE W JabopaTtopHbie. MolenupoBaHre B OKOJOTUU. MOHUTOPHUHT
OKpY>Karolen Cpeibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YeJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3CU YEIOBEYECTBA C MpUpoaor. DPopMHUpOBaHUE
AKOJIOTUYECKOM KYJIbTYPbI U 3KOJIOTHUYECKOW IPaMOTHOCTH HACEJICHUS.

JdeMoHCcTpauu

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, O. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxembl: «Pa3gensl 3koaorun», «MeToasl 3Koaorum», «CxeMa
MOHUTOPHUHIA OKPYKAKOLIEN CPEIBI.



JlaGopaTopHuasi padora «3yuenue METOJIOB 3KOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea O0MTAHUSA

DKkoyiornueckre (PaxkTopbl U 3aKOHOMEPHOCTH uUxX aenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEUCTBUS 3Kojormueckux Qaxrtopos. IlpaBuno munmmyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢akrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpPa Ha OPTaHHU3MBbI. DKOJIOTMYECKUE TPYIIIbI
pPaCTEHHII M JKMBOTHBIX II0 OTHOWICHHWIO K cBeTy. CHrHajmpHas pojb CBETA.
DoTONEPUOIU3M.

Temnepatypa kak oskojorudeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Msbl. [IoMKuIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skonormyeckuid (akrtop. IlpucnocobiieHus pacTeHud K
NOJJIEp>)KaHUI0 BOJHOrO Oananca. Kiaccudukanuss pacTeHUH MO OTHOLIEHHUIO K
Boje. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyILHAs, MOYBEHHAs,
rlyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. IIpucrnocoOneHuss OpraHusMoB K
JKU3HU B pa3HbIX cpeaax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguunbie puTMbl. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBH KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTue O JKHU3HEHHOU (Qopme.
XKuznennble pOpMBbI paCTEHUM: AepEBbs, KYCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHUE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHOHTHI,
reoOMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHHMS U 00pasa KU3HHU.

buotnueckue (bakTOopHI. Bunbl OMOTUYECKUX B3aUMOJICUCTBUNA:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyaJlu3M, KOMMEHCAIN3M (KBapTUPaHTCTBO, HaxJieOHHuecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (TommYeckue, (Qopuyeckue, ¢dadpudeckue). 3HAYCHUE
OMOTUYECKUX B3aUMOACHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYEHUSI.

JleMoHCTpanun

Tabmuplt 1 cxeMmbl: «Okonoruyeckue (akTopsr», «CBETOBOH CIEKTPY,
«DKOJOTUYECKHE TPYMIbI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TE€mIOKpOBHbBIE
KUBOTHBIE», «XOJOIHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOTMYECKUE aaanTauuu



XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHu3MOB», «bBHOJIOrMYECKHEe pPUTMBIY,
«Kuznennole  ¢opMbl  pacteHuit»y, <« KuszHeHHeile (QOpPMBI  KUBOTHBIXY,
«9KocucTeMa MMPOKOIMCTBEHHOTO JIeca», « IKOCHCTEMA XBOMHOTO Jiecay, «Llenn
OUTaHus», «XumHuuecTBo», «llapasutusm», «Konkypenuus», «Cumomo3»,
«Kommencanuzm».

O6opynoBanue: repbapund pacTEHUW W IKUBOTHBIX, MPHUCIOCOOICHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (PakTOpoB, repOapuu CBETOIIOOUBBHIX,
TEHEJNIOOUBBIX U TEHEBBIHOCIIMBBIX PACTEHHH, CBETOJIOOUBBIEC, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBBIC KOMHATHBIE pAacTEHUs], repOapuy U KOJJIEKLIUU TETUIONIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYMBBIX PAacTEHH, dydesla NTHUI] U 3Bepel, repdapuu
pacTeHuil, OTHOCSIMXCA K TUrpopuraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJJIEKIIMH >KMBOTHBIX, OOUTAIOIINUX B Pa3HBIX cpenax,
repbapuu U KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJaloMIUX dYepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHM JKU3HU, Trepbapuu u
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIUYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlabopaTtopuass padora «BbIsiBIeHHE TMPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopnasi paGora «AHATOMUYECKHME OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOHUTAHUS.

Tema 8. Ikos10rvsi BUA0B U NMOMYJISIIMH

OKOJIOTUYECKHE  XapaKTEPUCTUKH  TOIYJIALMH. [lonynmsauma — Kak
ounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTU Cpelibl, PU3NUECKUX OAPHEPOB U
0coOeHHOCTe OMOJIOrMH BUAOB B (POPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPbI
nonyisauuid. OCHOBHBIE TNOKa3aTead MOMYJSIUUMU: YHUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W II0JIOBAasi CTPYKTypa, pOXKIAeMOCTb, HIPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

DKonoruyeckass CTpykrypa nomyiasuud. OUneHKa YMCIEHHOCTH MOMYJISLIMH.
JlnHaMuKa monyssAnuyu U €€ peryisnus. buoThdeckui NOTEHIUal IOIMYJISALNU.
MopnenupoBaHue JMHAMUKY ronyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHBaHUS. Perymnsius YUCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCSAIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 sKkomornyeckoil Huime Buaa. MecrooOutanue. MHoromepHas
Mozenb dkosormdeckon HumM [k .M. XatumHcona. Pa3zmepsl skosormdeckon
HulM. [loTeHnnanpHas u peain30BaHHAs HULIH.



Bun kak cucrema nomynsiquil. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTPATEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJECHUS M MHUIrpalMil KUBOTHBIX. buosornueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JdeMoHCcTpaMu

[Toptper: k. . XaTunHCOH.

Tabmupl W cxeMbl: «JKOJIOTUYECKUE XapPaKTEPUCTUKH TOMYJISIIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  Homyisiqun», «Bo3pacTHele  NHpamMuabl
nonyysiiun», «CKOpOCTb  3acel€HUsi IOBEPXHOCTH 3EMJIM  Pa3JIMYHbIMU
opranuzmammn», «Mogeins 3xonorndeckor Humu /. M. XatunHcoHay.

ObopynoBanue: repdapun pacTeHUI, KOJJIEKIIUH )KUBOTHBIX.

JlabopaTtopnass pabora  «lIpucnocoOneHuss ceMssH  pacTeHUH K
pacceIeHuIon.

Tema 9. Jkosorust cood1mecTB. IKOIOrHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ Wbl B 3KOCcUcTEMaX. KpyroBopoT BelIECTB U OTOK SHEPTUU
B DKOCHCTEME.

OcCHOBHBIE ~ TOKa3zaTeau  JKOCHUCTEMBbl. buomMacca W NPOAYKIMS.
DKOJIOrM4ecKre MUpaMH bl YUCeN, OMOMACChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYMHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykueccuu. Knnmakcnoe coo6miectBo. bruopasnoobpasue u mogHora KpyroBopora
BEIIECTB — OCHOBA YCTONUMBOCTH COOOIIECTB.

[TpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKoCcUcmembvl Mopeu u
oKeano8. Ixocucmemvl MYHOp, 1€cO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuwns
ME3K]ly aHTPOIIOTEHHBIMH U IPUPOJHBIMU IKOCUCTEMAMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bnopa u dayna. CuHaHTpomu3alusi TOpOJCKoi ¢ayHbl. buonornueckoe u
X035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aWMOJCUCTBUN OPTaHU3MOB B
skocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 QyHKyuonuposanuu sxkocucmem. llepeHOC SHEPTUU U BEIIECTB MEXKIY



CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, NOMYJISIIUN U YKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U AHTPOITOIE€HHBIX BO3JCHCTBU.

Mexanuzmor 68030€eUcCmeus 3azps3HeHul PA3HbIX munos Ha
CcyOOp2aHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbL  JKOJIO2UYECKO20  HOPMUPOBAHUSL — AHMPONO2EHHO20  B030€lCMBUSL.
MeTon010r1sl MOHUTOPUHTA €CTECTBEHHBIX M AHTPOITOTEHHBIX SKOCUCTEM.

JleMoHCTpanun
[Toptpert: A. JIx. Tencau.
Tabmuupr u  cxeMbl:  «CTpykTypa  OuoleHO3a»,  «DKOCUCTEMaA

IIMPOKOJUCTBEHHOTO Jiecay, «IKOCUCTEMAa XBOMHOTO Jjecay, «DYHKIIMOHAIbHbBIC
TPYIIIEI OPTraHU3MOB B 3KOCHCTeMe», «KpyroBopoT BeEmIECTB B IKOCHUCTEME,
«Ilenu nutanus (mactOUIHAs, NETPUTHAS)», « IKOJIOTHYECKAsI MUPAMUAA YUCEID»,
«IKonoruyeckas nupamuyia OUOMACChl», «IKOJIOTHUECKasi MUpaMuia SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
nokapa», «JKocucTeMa 03epa», «ArporeHos», «KpyroBopoT BEIIECTB W MOTOK
DHEPTUU B arporeHo3e», «l[IpumMepsr ypOosKOCHCTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi pa6ora «M3yueHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HbIX SKOCUCTEMAX).

IKCKYypeHsi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, Oepe3HSiK,
CIIBbHUK, Ha CYXOJO0JbHBINA WM TTIOMMEHHBIN JIYT, 03€pO, O0JIOTO)».

IKCKYpcusi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buocdpepa — obmeranerapHas oOosouka 3eMiid, TJI€ CYIIECTBYET WIH
CyILLECTBOBaJIA KM3Hb. PazBuTHe npeacTaBieHuil o ouocdepe B Tpynax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocdepsl u e€ coctan. JKuboe
BelecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyliecTBoBaHus Omocdepbl. OcobeHHOCTH OHMochephl Kak
r100aIbHON dKOCUCTeMBI. J[MHamudeckoe paBHOBecue B Onocdepe. KpyroBopoTsl
BEILECTB U OMOT€OXMMHUYECKUE LUKIIBI (YIiieposa, a30oTa). PUTMUYHOCTE sIBIEHUMN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonstue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYH/Ipa, XBOMHBIC JIeca, CMEIIaHHbIC ¥ IMIMPOKOJIMCTBEHHBIC JIeca, CTEIH, CABAHHBI,
MyCTBHIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhS. Kimmar, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.



CtpykTypa 1 (QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAa U
ounochepHbIX QyHKIUHA.

JleMoHCTpanun

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emum», «KpyroBopoT azora B mpupoje»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopoga B TPHUPOJIEL»,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cymin», «Knumatnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «IIInpokoancTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

Oo6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKITMH >KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKUE KPHU3UCHI W MX NPUYMHBL. Bo3aelcTBue 4dYenoBeka Ha
ouocepy. 3arpszHeHHEe BO3IyIIHOW cpenasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue nousel. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3JICMCTBHE HA PACTUTEIBHBIA U KUBOTHBIM MUp. OxpaHa
PaCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBIL.
Kpacasie xkHuru. Ocob6o oxpaHsembie npupogansie Ttepputopuu (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UYEJIOBEUECTBA W MPUPOJIBI.
PanmonanpbHOE  TPUPOJONONIB30BAHUE W COXpaHEHHE  OMOJOTHYECKOTO
pasHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00AIBHBIX JKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butrie METOJIOB MOHUTOPUHIA PA3BUTUS ONACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmocnocooHou snepeemuxe. buonocuueckoe pasnoodpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHOBbL
9Kopeabuiumayuyu dKocucmem U cnocooos 060pvbObI ¢  OUONOBDENHCOCHUIMU.
Pexoncmpyxyus mopckux u HazemMHblx 3KOCUCMEM.

JdemoHcTpanuu

Tabmuubr w  cxembl:  «3arpsi3HeHHE  aTtMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpsizHeHue mouBb», «llapaukoBeiii  AhdexT», «Ocobdo
OXpaHsieMbI€ MPUPOTHBIC TEPPUTOPUNY», «MOJIETN YIIPABIIEMOTIO MUPAY.

O6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuun, KpacHol KHUTH pernuoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OoOyJaromMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsA: JIMYHOCTHBIC,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MJECHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOY4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCHbL O0YYAIOIIUXCS PYKOBOACTBOBATHCSI B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTUU JTIOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTApPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpaAULMSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon denepauuu, MpUpoOLE U
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHMX  YyOEXKICHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U PaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TNPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYWUTHIBATH B CBOMX JECUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOIIICHHS K MHEHUIO OIIMOHEHTOB MpPHU OOCYXJCHUU CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
MaTpuoOTU3Ma, YBXXEHUS K CBOEMY HApoOJy, YYBCTBa OTBETCTBEHHOCTH TMEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPHUPOJIbI,
TOCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy>KeHHIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(310poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TPaBWJI WU HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHIMBHIYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYJly, OCO3HaHHUE IEHHOCTH MacTEPCTBA, TPYA0I00HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 1EJIeCO00pa3HOE OTHOIICHHE K MNPUPOJE KaK HCTOYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUSA B DKOCHUCTEMAaX, OXpaHy BHUIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUICHUS, IKOJIOTUUYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJIbTYpPbl KaK CpEICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieyeHus: HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  peIIaTb PECypCHble  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYCHUM OWUOJOTHYECKUX B3HAHMM B MEIAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOTYYEHHUS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb ¥  CIIOCOOHOCTh K  HEMNpPephIBHOMY  0Opa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYarOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIE y4eOHbIE JAcHCTBHS (IIO3HABaTENbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYyYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CpEAHEro OOLIero
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsATUBHbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHble PE3yJbTaThl OCBOCHMSI MPOrpaMMbl CPEIHEr0 OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHHHM 3HAHMM NPUEMBI JIOTMYECKOTO MBILUICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3a]aBas IapamMeTpbl M KPUTEPUH HUX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS] B PACCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TAaK)K€  MNPOTUBOPEYMI  PA3HOrO  pOJAA,  BBIIBICHHBIX B  Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKHU MOCIEACTBUI AEATEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-UCCIEA0BATENBCKON U MPOESKTHOM €SI TEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpPETALMH, MNPEeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJauyd B 0Opa30BaTEIbHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJICHANPABICHHBIA MMOUCK TEPEeHOca CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINUE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3axX JaHHbIX, B VHTepHeTe), aHaIM3UpOBaTh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpMaIMKM, HEOOXOIUMOM JIJIsl BBIMOJHEHUS YYCOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounonornyeckor uHbopmalu (cxeMbl, TpaduKyu, AUaArpaMMbl, TaOIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NIPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBa
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBIATH KOMMYHHUKAIIMH BO BCeX cepax KM3HU, aKTUBHO y4aCcTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMajora Wik JUCKYCCUH);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIOCH, MPOSIBIATh YBAKUTEIHHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
WHTEPECOB U BO3MOKHOCTEN Ka)KJIOTO 4JIeHA KOJUIEKTUBA;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAaJa M KaXXIOr0 yYaCTHMKAa KOMaH[bl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHWOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (POPMYyIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTo MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTCHUIH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JaCTSIX 3HAHWM, IMOCTOSHHO TMOBBIIIATH CBOM 00pa30BATENbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBHM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYrOro YeloBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTUM HAYYHBIC 3HAHUS, YMEHUS U CTIOCOOBI AEHCTBUH 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOoro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONIME OMOJIOTHYECKUE TEPMHUHBI W TOHATUA (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o0 1meHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHW#),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HacJIeACTBEHHON W3MEHUYUBOCTH H. . Bagumnoga), MIPUHLIHTIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIMX B OPraHU3Max PACTEHUM, KUBOTHBIX M YEJIOBEKA, OMOJOTUYECKUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJIBHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOIEHeE3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMM U CHCTEMaMH OpPraHOB y pPACTEHM, *XMUBOTHBIX U YEJIOBEKa M HUX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHANIBHOTO Pa3BUTHS, T'€HOTUIOM U (DEHOTUNIOM, (PEHOTHUIIOM U
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIBIATH OTJIMYMUTENbHbIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOpPHBIE M MpakTUYECKHe padoThl, cOO0IaTh
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B Y4E€OHO-HCCIIEIOBATEIILCKOM paboTe 1Mo OHOJIOrHH,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHME OLICHUBATh JTUUYECKHUE AaCMEeKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouomormu ¥ MEAWIMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
NEATETLHOCTH B 00JacTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS y4ueOHOTO Tipeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHPOABI M PEIICHUU SKOJOTHUECKHX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJIETh CUCTEMON OHMOJIOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, dKOCUCTeMa, Ouocdepa), OHOIOTHUYECKHE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHeruueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMuJbl dHEpPruM), rumnoressl (rumoresa «vupa PHK» V.
['un6epra);

YyMEHUE  BJQJ€Th  OCHOBHBIMH  METOJAaMH  HAYYHOTO  TIO3HAHWUS,
WCITOJIb3YEMBIMH B OMOJIOTHICCKUX MCCIIEIOBAHUSX KUBBIX OOBEKTOB U IKOCUCTEM
(ommcanue, U3MEpeHue, HaOMIOJEHHUE, DKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OIICHKH aHTPOIIOTCHHBIX M3MEHEHU B IPUPOJIC;

YMEHHUE BBIJEIATh CYIICCTBEHHBIC TIPH3HAKH: BHJIOB, OHOTEOIICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMIATPUIECKOTO
BUI000pA30BaHUs, BIUSHUS JABMKYIITUX CHJI SBOJIONUY HA T€HO(OH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHaBJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JBIDKYIIAMH CHJIAaMUA aHTPOTIOT€HE3a, KOMITIOHEHTAMHU PA3JMYHBIX YKOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelie OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B JKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEJIOBEUECKNX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMYIHpPYs I1€Jb KCCIEIO0BAaHUSA, AHAIMU3UPOBATH TMOJYyYCHHbIE
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOMUYHO  TPEACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl HAa  YYEHUYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NESATETLHOCTH B 00JIACTH OMOJIOTUH, SKOJIOTUU, TPUPOIOTIONH30BAHMS, MEAUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccnrt U MPOJOHKCHHE
OMOIOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPETHETO MPO(PECCHOHATLHOTO H
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne KoauuecTso DJieKkTponHbie (udpoBbIE)
/i HaumeHoBaHue pa3aesioB M TeM POrPaMMBbl 4ACOB 06pa3oBATENbHEIE peCypChl

Bcero
1 buoiiorus kak Hayka 1 https://resh.edu.ru/subject/5/10//
2 JKuBble cucTEMBI U UX U3YUEHHE 2 https://resh.edu.ru/subject/5/10/
3 buonorust knertku 2 https://resh.edu.ru/subject/5/10/
4 XuMuueckas opraHusaius KIeTKu 10 https://resh.edu.ru/subject/5/10/
5) Crpoenre u GyHKIUHU KICTKA https://resh.edu.ru/subject/5/10/
6 OOMeH BellecTB U MPEeBpallleHUue YJHEPTUU B KIIETKE https://resh.edu.ru/subject/5/10/
7 HacnencrBennast unopmanust u peanusanus e€ B KJIETKe https://resh.edu.ru/subject/5/10/
8 JKU3HEHHBIN UK KIETKA https://resh.edu.ru/subject/5/10/
9 Crpoenne u GyHKIIUU OPraHU3MOB 17 https://resh.edu.ru/subject/5/10/
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 https://resh.edu.ru/subject/5/10/
11 I'eneTuka — Hayka 0 HacIEACTBEHHOCTH U M3MEHUYHNBOCTHU p httos://resh.edu.ru/subiect/5/10/
OpraHU3MOB
12 3aKOHOMEPHOCTHU HACJEICTBEHHOCTH 10 https://resh.edu.ru/subject/5/10/
13 3aKOHOMEPHOCTH H3MEHUYUBOCTH 6 https://resh.edu.ru/subject/5/10/
14 ['enetnka yenoBeka 3 https://resh.edu.ru/subject/5/10/
15 Cenekiusi OpraHu3MOB 4 https://resh.edu.ru/subject/5/10/
16 brorexHonorus u cHHTETHYECKast OMOJIOTHS 4 https://resh.edu.ru/subject/5/10/
17 PeszepBHOe Bpemst 1 https://resh.edu.ru/subject/5/10/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KJIACC

KoimuecTBo
Ne JuaeKkTpoHHbIe (HU(POBHIE)
HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI qacoB
n/n o0pa3oBaTe/ibHbIE pecypchbl
Bcero
3 .
1 apOoKJCHUE U PA3BUTHE SBOIIOLUOHHBIX MIPEACTABICHUI B 4 https://resh.edu.ru/subject/s/11/
Ounoaorun
2 MuKpO3BOIIOLMS U €€ PE3YIbTAThI 14 https://resh.edu.ru/subject/5/11/
3 Makpo3Botonus U €€ pe3ysbTaThl 6 https://resh.edu.ru/subject/5/11/
4 [IpoucxoxaeHne 1 pa3BUTUE )KU3HU Ha 3emiie 15 https://resh.edu.ru/subject/5/11/
5 [IpoucxoxaeHue yemoBeKka — aHTPOIIOrEHES 10 https://resh.edu.ru/subject/5/11/
6 DKOJIOTUsl — HayKa O B3aUMOOTHOILIEHHSIX E)praHmvl\/IOB u 3 https://resh.edu.ru/subject/s/11/
HaJOPraHU3MEHHBIX CUCTEM C OKpPYXKaIOLEel cperon
7 OpranusMmel U cpeia OOUTaHus https://resh.edu.ru/subject/5/11/
8 DKOJIOTUS BUJIOB U TOIMYJISUN https://resh.edu.ru/subject/5/11/
9 DKoJorust cood1ecTB. DKOJIOTMYECKUE CUCTEMBbI 12 https://resh.edu.ru/subject/5/11/
10 buocdepa — rnmobanbHas sxocucrema https://resh.edu.ru/subject/5/11/
11 YenoBek U OKpyKarolas cpena https://resh.edu.ru/subject/5/11/
12 PesepsHOE Bpems https://resh.edu.ru/subject/5/11/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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