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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buomnorus" (mamee - Owomnorus) 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 (enepanbHO paboueii mporpaMmMbl BOCITUTAHHUA.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM 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 Y4eOHBIX TMPEAMETOB JIOJDKEH OBITh OPHEHTHPOBAH 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, SKOJIOTUEH, TICUXO0JIOTHEN, CHIOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Heau M 3aJayax M3ydyeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzaruu  TpedboBanuii PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
(GbOpMHpPOBAaHUM OCHOBHBIX BHUJOB Yy4e€OHO-MO3HABATEIBHOW  JIE€SITEIIbHOCTH
OOy4JaromMXcsi MO OCBOCHHIO COJEPKAHUS OMOJOTWYECKOTO O0Opa3oBaHHUS Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VY4eOusbiii npeamet «buonorus» Ha ypoBHE CpeAHEro O0IIero oOpa3oBaHUS
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TeHETHUKH, CEJICKIIUU, ONOTEXHOJIOTUH, BOJTIOIMOHHOTO YUYCHHS U SKOJIOTHH.

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 OMOJIOTHHM, 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 DKOJIOTUHU U yueHue o orocdepe.

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
CTPOEHUHU, MHOT000pa3MM M OCOOCHHOCTSIX KJIETKHU, OpraHu3Ma, OIS,
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 npeamera «buonorusp» Ha yrimyOn€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 O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3uh M OCOOEHHOCTSAX OHOJIOTUYECKUX CHUCTEeM (KJIETKa,
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 OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH 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 OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIEHUIO K OKpY)KaroIleW NpUPOAHON cpene, COOCTBEHHOMY 3/10POBBIO H
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@HIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHUM, MTpaBuia MOBEJICHUS 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 WHTEIJIEKTYalbHBIX 1 TBOPYECKUX CHOCOOHOCTEM
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaEMbIMH €10 MpoOjaeMamMH, METOIO0JOTruei
OMOJOrNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCIIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJAECITUPOBAHUS OMOJIOTHYECKIX
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  Jirojie  (CoOmoeHuss Mep NpoPUIaKTHKA — 3a00JICBaHUM,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HMCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHW€  YCIOBMM  JUIsl  OCO3HAHHOIO  BBIOOpAa  OOyYaroIMMHCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero oo0mero oopa3oBanus, coctabiser 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
OCYIICCTBIISETCSA ¢ YUETOM CHEIU(UKH €ro COJACpKaHWsS M HaAIpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 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
OOyYaroIMXcsl B BBITOJTHCHUH TPOSKTHBIX M YYEOHO-HCCIIEI0BATEILCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpatkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TPUKIAJHBIE M TOUCKOBBIC HAYYHBIE HCCJIECHOBAHUS B
OHOJIOTHH.

3HadeHune OuoJorur B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAHE TPUPOBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTHMHM C JIpYruMu Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJI0KHOCTb M YIOPSAJIOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, YKOCHUCTEMHBIMN
(buoreonenotuyeckuit), omochepubiit. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas rumoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UMCKaXKEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.



JleMoHCTpanun

Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOU
npupoas», «CTpoeHHE XUBOTHOM KIETKW», «TKaHM XUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOro opranusman, «buoreonenos», «buocdepa», «Merombl
U3YUYEHUS KUBOU MPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpyIdOBaHHME  JJII  MOPOBEIACHUS
HaOJII0/ICHU, U3MEPEHUH, SKCIIEPUMEHTOB.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHaNbHasg eIuMHULA kuBoro. HMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. IIneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOM KJIETOYHOU
TEOPUHU.

MeToapl  MOJIEKYNISIpHOM W KJIETOYHOM  OMOJNOrMHM:  MUKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInanbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JemoHcTpanuu

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMctopus pa3BUTHS METOAOB MUKPOCKOIIMM.

ObopynoBaHHe: CBETOBOM MMKPOCKON, MHUKPOMpENaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Bona n e€ ponp Kak pacTBOPHUTEINs, peareHTa, ydyacTHe B CTPYKTYpUPOBaHUU
KJIETKH, TEIUIOPEryysiuu. MuHepaibHble BEUIECTBA KJIETKH, UX OMOJIOruYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buonormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, NenTHIHAas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kriaccudukanuss  OGenkos.
buonorunueckue GpyHkunu 6enkoB. [Ipuonsi.

Yraesoael. MoHOCaxapubl, AMCaxapyuabl, OJIMTOCAXapUAbl U NOJIMCAXAPUIBIL.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.



Jlununet. I'uapodunsHo-TUApOdhoOHEBIE cBOMcTBA. Knaccuduxarus munuaos.
Tpurnunepunbl, ¢Gochoaunuasl, BOCKH, cTepounbl. buomornueckwe QyHKIMN
aunuoB. OO1e cBOWCTBa OMOJIOTHYECKHX MEMOpaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [lpuanun komrmuiementapuoctu. IlpaBmio Yapradda. Crpykrypa
JIHK — nBoiinas crmpans. MecTtoHaxoxaenne u ouonorndeckue pynkmuu JTHK.
Buasl PHK. ®yukunu PHK B kiieTke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykTypHas Ouosiorusi: OMOXUMUYECKHe U OMODU3NYECKUE UCCIIEIOBAHMUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyNl. Moodenuposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYI U UX KoMniekcos. KomnvromepHuiti ousain u
opeanuyeckull cCunmes OUOMOEKY U UX HEeNPUPOOHBIX AHANO208.

JleMoHCTpanun

[Toptpetsr: JI. [lonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XuMUUECKUX JIEMEHTOB B )KUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuognyeckass TabmuIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHEe MOJIEKYI
yraeBoaoBy, «CTpoeHHe MOJEeKyd JUNUI0B», «HyKIenHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XUMUYECKasl MOCY1a U 000PyI0BaHKE.

JlabopaTtopnasi pab6ora «O0HapyxkeHHE OEITKOB ¢ TOMOIIBIO KAYeCTBEHHBIX
peakuuii».

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbl KIETOK: JyKapuoTHuecKas U TmpokapuoTudeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHre MpoKapuOTHYSCKOM KiIeTKH. KieTouHas cTeHKka OaKTepuid B apxeH.
Oco0OeHHOCTH CTpPOEHMsI TeTepoTpO(HONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u (byHKIIMOHUPOBAHUE AYKapUOTHUYECKOU KJIETKHU.
[Mnazmatnueckass wmemOpana (mmasmanmemma). CTpykTypa —IIa3MaTHYeCKOU
MeMOpaHbl. TpaHCIIOPT BEMIECTB Yepe3 IMIa3MaTUYECKyt0 MEMOpaHy: MaCcCHBHBIN
(muddy3us, obnery€nnas auddysus), aKTUBHBIA (IIEPBUYHBIA W BTOPUYHBIN



aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. PabGota HaTpuii-
KaJMEeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (arouuTo3. Dk3o1uTto3. Kierounas
crerka. CTpyKTypa U QyHKIMH KJIETOUYHOW CTEHKHU PacTeHUM, TPHOOB.

[urornasma. [urozons. Lutockener. [IBuxkenue nuroruiazMmbel. OpraHouabl
kieTkn. OnHoMeMOpaHHBIE OpraHoOUbl KIETKU: JHAOIJIa3MaTHYecKasi CeTh
(OIIC), anmmapart I'ompmxu, JTU30COMBI, UX CTPOCHHE U (YHKIMH. B3anuMoCBs3b
OJTHOMEMOpPAHHBIX OPraHouA0B KIeTKH. CTpoeHHE TpaHyISIPHOIO PETHKYJIyMma.
Mexanusm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMmOpaH. ['nmamkuit  (arpaHyJsipHBIA)  DHAOIUIA3MATHUUYECKUM
petukynyM. CekperopHas ¢yHkius anmnapata ['onsmku. Moougurkayus 6enkos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyoyn pacTuTenbHbIX KIeToK. Kiterounslid cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABI  KIJIETKU:  MHUTOXOHJPUH,  IJIACTUJIBIL.
Ipoucxoacoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIMKM MUTOXOHIpUN M 1actun. llepBuunele,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCMHTE3UPYIOIIMX  DYKapHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIMX PACTEHUMN.

HememOpanubie opranouabl kiaeTku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKH. Pu6ocombi. IIpomescymounvie Quramernmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBIIIEUHbIE  KIIETKU.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
nentp. CrTpoeHwe U JBWIKEHHWE JKTYTUKOB W pecHUYeK. MHUKPOTpyOOUKH
nuToriasMel. Llentpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momophvie benku.

Anpo. O6osouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuun. SnepHslii OenkoBbld MaTpukc. IIpocTpaHCTBEHHOE pacloNOXKEHUE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHol 00010uKu 6 mumose. AHoephbiii
MPAHCcnopm.

Knerounsle BkitoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHUOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl U cxembl: «CTpoeHUE SyKapUOTHUECKOW KiIeTkn», «CTpoeHue
KUBOTHOM  kieTku», «CTpoeHue  pacTUTENbHOM — KIeTku», «CTpoeHue
MUTOXOHAPUMNY, «S1po», «CTpoeHne MPOKAPUOTUUECKON KIETKI.

OOopynioBaHHE: CBETOBOM MHMKPOCKON, MHKpPOIIpEnapaTbl PacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbBIX KIETOK.



JlabopatopHass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOBY.

Jlabopatopunass paGora «lccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AccUMIIIATINS M TUCCUMIUISIIHS — JIBE€ CTOPOHBI MeTabomm3Ma. Tumnsl oomMeHa
BCIIECTB: aBTOTPO(MHBIA W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpolieccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamnieHue ATD B
OoOMeHHBIX Tpoleccax. DepMEeHTATUBHBIN XapakTep peakuuid KIETOYHOTrO
Merabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KAaTaJIu3aTOpoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuYHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCUHTES.
AHOKcuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nUCMEeHmbl U NUSMEeHMbl peakyuoHHo2o yenmpa. Poib XJI0OpomiacToB B mpoLecce
dotocunTe3a. CBeToBas u TeMHOBas daszpl. Pomoodvixanue, Cs., Cq. u CAM-munol
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nudHbx (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHHE (POTOCUHTESA.

XEeMOCHHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, CcepoOaKTepuu, BOJOPOAHBIC
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Bugasl Opoxenus. I[IpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npolieccax ononornyeckoro okucnenus. Luknnueckue peakunn. OKUCIUTETbHOE
dbochopunupoBanue. Ouepeus memoOpaHHoz2o epaduenma npomonos. Cunmes
ATD: paboma npomonunou ATD-cunmaswl. IlpeuMmyniecTBa a’poOHOTO IMYTHU
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTUBHOCTh YHEPTETHUECKOTO OOMEHA.

JemoHcTpanuu

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

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

ObopynoBaHue: CBETOBOM MHUKPOCKOI, 0OOPYJOBaHHE MJsi MPUTOTOBICHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.



JlaGopaTtopnas pabora «U3ydyenue (EepMEHTATUBHOTO pacCILEIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX.

Tema 7. HacsiencrBeHHass uHGopMalus U peaju3anus eé B KIeTKe

Peakunn mMarpudHoro cuHres3a. [IpuHUINN KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOIO CHHTe3a. Peanuzanus HacneacTBEHHON MHbopMaiu. [ eneTnyeckuit
KOI, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6nocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanuwe amuHOkucior. Ponb pubocom B
onocuHTe3e Oemnka.

Cogpemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHOT. Peryisiusi akTUBHOCTH T'€HOB Yy MpOKapuoT. l'mmoresa
onepoHa (d. XKako0, XK. Mano). Monexynapuvie mexanusmovl 3KCnpeccu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTKe. KiieTounslil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasa.

Bupycurie 3a0oneBanus 4enoBeka, )KUBOTHBIX, pactenuit. CIIN]J], COVID-
19, conmanbHbIe U MEAUIIMHCKUE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u anamuz boavuiux maccusos («bigdatar)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexunonocuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocodvl 00cmasKu 1eKapcms.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «brocuntes 6enkay, «['eHeTnyeckuit Kkon», «Bupyco»,
«baktepuodarm».

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKH

Knerounbrii 1uki, ero mnepuoiasl W perynsnus. WMurepdasza u MuTO3.
OcobeHHOCTH TIpolieccoB, MpoTekarmmx B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  I[Ipecunretmdyecknii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHU U
MOCTCUHTETUYECKHUH (MPEMUTOTHYECKUI ) epruobl UHTEPGa3bl.

Marpuunsiii cunte3 JIHK — pennmukaums. [lpunnunsr perummkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, aAHTUNAPAIIIEIBHOCTD.
Mexanusm perumkanuu JTHK. Xpomocomsl. Ctpoenue xpomocom. Temomepsl u
TenoMepasa. XPOMOCOMHBI Ha0Op KJIETKM — KapuoTul. JIUIUIOMAHBI U



rarionHbll  HaOopbl XpoMocoM. ['omonoruuynsie Xpomocombl. [lomoBwie
XPOMOCOMBL.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOJAIIAE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nmuToknHe3. buosiorndueckoe 3HaueHUE
MHUTO3a.

Perynsiuuss murorndeckoro nmkia kiuetku. [Iporpammupyemas kineTtodHas
rubesnb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHalbHas TeHOMUKA. Mexanusmuol
nponugepayuu, ouppepenyuposxku, cmapenus u eubeau xiemox. «L{ugposas
K1emKay — ououHgopmamuyeckue mooenu QYyHKYUOHUPOBAHUS KILEMKU.

JleMoHCTpanun

Tabmuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Muto3y», «CTpoeHue
xpomocomy, «Pemmkanus JJHK.

O6opynoBaHuE: CBETOBOM MUKPOCKOI, MUKpOIIpenapathl: «MHUTO3 B KJIeTKaX
KOpELIKA JIyKa».

JlaGopaTopHnas pabora «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buosornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTM ~ CTPOEHHUS U KU3HENEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHHAIBHBIE OPTaHU3MBI.

B3auMocCBs3p 4acTeli MHOTOKJIETOYHOrO OpraHusma. TkKaHW, OpraHel U
cucteMbl opranoB. OprannsMm Kak eInHoe neinoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHa,
MOKPOBHAs, MPOBOJSINAS, OCHOBHas, MexaHuWdeckas. OCOOCHHOCTH CTpPOECHUS,
GyHKIMIA U PaCcTIONIOKEHHS TKaHEH B OpraHax pacTCHUM.

TkaHU XKUBOTHBIX U YEJIOBEKA. THIBI XKMUBOTHBIX TKAHEHU: 3MUTEIHAIbHAS,
COCIMHUTEIbHAS, MbIlIeyHasi, HepBHas. OCOOECHHOCTH CTpOeHUsA, (YHKIUH U
pacIoaoKeHUsI TKaHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble M T'eHEpaTUBHbIE OpraHbl pacTeHuid. OpranHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. OyHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli U BHyTpeHHHU ckeneT. CTpoeHue u
THUIBI COEAUHEHUS KOCTEM.

JIBuxkeHne  opraHu3MoB. JIBHJKEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
aMEOOHTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:



TPOIU3Mbl M HACTUU. JIBHJKEHME MHOTOKIIETOYHBIX >XUBOTHBIX M YEIIOBEKA:
MblIleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. llormomeHue BOABI, YIJIEKMCIOrO Ta3a U
MUHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHue >KMBOTHBIX. BHyTpHmosiocTHOE U
BHYTPUKIIETOYHOE TNHIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbBI
NUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3wl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jp1xanue opranu3mMoB. Jlpixanue pacteHuid. Jlpixanue >xuBOTHBIX. J{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOMOHHOE  YCIOKHEHUE CTPOCHUS JIETKMX TO3BOHOYHBIX KUBOTHBIX.
JlpixarenbHass cucTeMa d4esoBeKa. MeXaHW3M BEHTWIALUU JIETKUX Yy NTHL H
MieKonuTaromux. Perynsmus apixanus. J{prxatenbHbie 00bEMBI.

TpaHCIIOPT BELIECTB y OpPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Ceparue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpamieHus. DBOJIOLHOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOI CUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua u €€ perysnus.

Brinenenne y opranusmoB. Beigenenwe y pacteHuil. Bwinenenue y
KUBOTHBIX. CoOKpaTuTenbHble Bakyonau. Opranbl BblaesieHus. @OuipTpanus,
CeKpelus U 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThI OPTAHOB BBIJICICHUSI.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOM M BBIICIIUTENIBHON cucTeMamu. Brinenenue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CTtpoeHue u (QPyHKIIMOHHUPOBAHUE
He(dpona. OOpazoBaHHE MOYH Yy YEJIOBEKA.

3amura y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OakTepuii M WUCTHI MPOCTEHINUX. 3alUTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrukyna. CpencrBa nacCUBHOM M XUMHUYECKOM 3aIAThI. DUTOHIUIBI.

3ammuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HPOHU3BOIHBIE.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHbiii u
IYMOpPJIbHBIA MUMMYHHUTET. Bpoka€HHbIH M NpuoOpeTEéHHBIN creunduueckuit
UMMYHUTET. TeopHs KIOHaIbHO-ceneKTHUBHOro mmMmMmyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnnanutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxkxumocTte M peryisiiuss 'y OpranusmoB. Paznpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PaszgpaxumocTts W perymanus y
pacteHuid. POocTOBBIE BENIECTBA U X 3HAYCHHUE.

HepBHast cucrema u pedrexTopHas peryjsius y >XKUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEJbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOW CUCTEMBI



y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3Ta TMO3BOHOYHBIX JKMBOTHBIX. Pediexc u
pednekropHas nyra. be3yciioBHbIE U yCITOBHBIE pe(IICKCHI.

['ymopanbHas perysinus U SHIOKPHUHHAs CUCTEMA JKMBOTHBIX M YEJIOBEKA.
JKenespl SHOOKPUHHOW CUCTEMBI M WX TOPMOHBL. JleliCTBUE TOPMOHOB.
B3auMocBs3bp HEpBHOW U SHIOKPUHHOW cucTeM. [umnortanamo-runodusapHas
CUCTEMA.

JleMoHCTpanun

[Toptper: U. 11. [1aBnos.

Tabmuupbr u cxembl: «OIHOKIETOUYHBIE BOJOPOCIN», «MHOTOKJIETOUHBIE
Bojopociny», «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucTemMbl  OpPraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl»y, «CTpoeHue ctedis,
«CTpoeHue JNHCTOBOM IMIACTUHKN», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IInmeBapurensHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas
CHCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MplIlieyHasi ~ CUCTEMay,
«BplgenurenbHas cUCTEMay, «IDHAOKPUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbLY,
«Ammynuter»,  «KumeunonosnoctHeie»y, «Cxema  TNHATAaHUA  PACTECHHI»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctemMa poeio», «HepBHas cucrema Jsarymku», «HepBHas — cucrtema
npecmeikaromuxcs», «Hepras  cucrema  nruny, «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduaexcy.

O6opynoBaHuEe: CBETOBOM MHUKPOCKON, MHKpPOIpPENnapaThl OJIHOKIECTOYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXKHMX, KUBbIE AK3EMIUISIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHUW pa3HbIX OTHEJOB, BJAXHBIC TMPENapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opy0BaHUE I JEMOHCTPAIIMH MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTECHUH,
pacuieruieHus Kpaxmalia v OeJIKOB o AeicTBUEM (epMEHTOB, 000pyAOBaHUE AJIs
JIEMOHCTPALMKU OIBITOB MO U3MEPECHUIO KUZHEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JIBIXaTEJbHBIX JIBUKEHHM, MOJEIN TOJIOBHOTO MO3Tra Pa3IMYHBIX )KUBOTHBIX.

Tema 10. PazmHokeHUE M pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOKEHHUS OPTraHU3MOB: Oecrojoe (BKIIIOYas BETeTaTUBHOE) U
nojoBoe. Buubl  Oecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISALUS,
dbparmeHTaius, KJIOHHPOBaHUE.

[TonoBoe pa3zmHoxkenue. [lonoBbie KieTku, wiau rametsl. Meiio3. Craauu
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICI
M€03a M IIOJOBOro Impouecca. Melo3 W e€ro Mecrto B KA3HEHHOM LIMKIIE
OpPTaHU3MOB.



[IpenzapoaspiieBoe pa3Buthe. ['amerorenes y :kuBOTHBIX. [10JI0BBIE KEIE3bl.
OOpa3oBaHue 1 pa3BUTHUE MOJOBBIX KIETOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIBHOE pPa3BUTHE JKUBOTHBIX. CrocoOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenez — 0Ona uz enaeuvix npooiem dMOPUOIOCUU.
Konyenyus mopghocenoe u mooenu mopgoeenesa. Cramuum >MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jarymku). Jpobnenwe. Tumsl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHuposannoe Opoobaenue. bnacmyna, munwl
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIECKONMMUTAIOUIMX. 3apOJABIIICBbIC JUCTKU
(racTpymsinus). 3akiaaJKa OpraHOB U TKaHEW M3 3apObIIIEBbIX JUCTKOB. B3auMuoe
BIIUSIHUE 4YacTel pa3BUBAIOIIETOCSA 3apojbliia (SMOpPUOHAIbHAS WHIYKIIUS).
3akiagka IUIaHA CTPOCHUS JKMBOTHOTO Kak pe3ylbTaT HEPaAPXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BrnusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYkAIOIICH Cpe/Ibl.

Poct u pasButne x)uBOTHBIX. IlocTamOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pas3BuThe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYecKOoe 3HAaYE€HHE NPSIMOTO M HENPSIMOTO
pa3BUTHS, UX PACHPOCTPAHEHHE B Mpupone. THUIbl pocTa KUBOTHBIX. DaKTOPHI
PEryJsiuU POCTA JKUBOTHBIX U YesioBeka. CTaguu MoCcTIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a uenopeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOIISCCHI.

PasMHoxeHne m pasputue pacteHuil. ['amerodur m cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacTeHuid. OOpazoBaHue cCHmop B Ipolecce Menosa.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHHE W PAa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BOifHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue H
pa3BUTHE CEMEHH.

MexaHu3MBbl peryJIaIi OHTOT€HE3a Y PACTEHUH U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpersr: C. I'. HaBammun, X. [llneman.

Tabmuiel 1 cxembl: «BereratuBHOe pasMHOXKeHHE», «THIBI OeCmonoro
pa3MHOXeHUsD», «Pa3zMHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHOXeHue Tuapb, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AWIEKIIETKH U crepmaTo3onsia», «OCHOBHBIE CTaAuu OHTOreHes3ay», «lIpsamoe u
HenpsiMoe pa3BuTtue», «Pa3zButme wmaiickoro xyka», «Pa3Butue capanum,
«Pa3zButne narymkw», «/IBOMHOE OIIONOTBOPEHHE y LBETKOBBIX PACTEHUNY,
«CTpoeHue CeMsiH OJIHOJIOJIbHBIX U JBYAOJIbHBIX pacTeHUI», «KU3HEHHBIN LUK



MOPCKOM  KamycTbDy, <« KM3HEHHBIM UHKI MXa», <OKH3HEHHBIM  IUKII
ManopOTHUKAY, « KU3HEHHBINA LIUKJI COCHBD.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHUKpONpPENaparbl SHLEKIETOK H
CIIEpPMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKN.

JlaGopaTopHas padora «/3yueHne CTpOEHHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOITpEnapaTax».

Tema 11. I'eHeTuka — HayKka O HacCJIeACTBEHHOCTH M H3MEHYUBOCTH
OPraHMu3MoB

Hcropust cTaHOBIEHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, 1I'. ne @puza, T. Moprana. Poib 0oT€ueCTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Padotel H. K. Konbnioa, H. U. BaBunosa, A. H. beno3zepckoro, I'. 1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TOHITUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUleJIbHBIE TEHBI, aJbTCPHATUBHBIE IPU3HAKH, JOMUHAHTHBIA U PELECCCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIbI, TEHOTHUIT, (PEHOTHII.
OCHOBHBIE ~ METOJABl  TCHETHKU:  THOPUIOJIOTUYECKUM,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JlemoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kombsnos, H. U.
Basuno, A. H. benosepckuii, I'. [[. Kapneuenko, I0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIIUBAHUS.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH
eAMHO00pa3usl rTuOpUI0B MepBoro nokojaeHus. [IpaBuno gomuHupoBanus. Bropoit
3aKOH MeHaens — 3aKkOH pacUICIUICHUsI MPU3HAKOB. L[{UTONIOrMYecKrne OCHOBBI
MOHOTHOPHIHOTO CKpeluBaHus. [ umores3a 4ucToTh ramMer.

AHanuzupytouiee ckpemmBanue. [[poMeKyTOUHbIN XapaKkTep HacleIOBaHMUS.
Pacuiernyienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuit 3akoH MeHens: — 3aKOH HE3aBUCUMOTO
HaclieJoBaHUsl ~ Mpu3HakoB.  [luTosormyeckue  OCHOBBI  JTUTHOPHUIHOTO
CKPEIIMBAHUSL.

Cuermiennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXIYy TeHaMH. XPOMOCOMHAas
TEOPUS HACIECICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXAHU3M OINPEIEIECHUS MM0Ja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHbIA IOJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanne npu3HaKoOB, CUEIUIEHHBIX C ITOJIOM.



['enoTun kak nenocTHas cucrema. Ilnenorponus — MHOKECTBEHHOE AEHUCTBHE
reHa. MHOXECTBEHHBIN a/uieau3M. B3auMoAelCTBHE HEAUICAbHBIX TI'€HOB.
Kommementapuocts. Onuctas. [lomumepus.

['eHeTHUECKMI KOHTPOJIb PA3BUTUA PACTCHUM, >KUBOTHBIX M YEJIOBEKA, a
TaKke (U3NOIOTUYECKUX TPOILIECCOB, IMOBEICHUS W KOTHUTHUBHBIX (DYHKIIMM.
['eHeTHUECKHE MEXaHU3MEI CUMOHMOT€HE3a, MEXaHU3MbI B3aUMOJCUCTBHS «XO3SHH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHYecKkrne acmeKThl KOHTPOJS H
W3MEHEHUs HACJIeACTBEHHOM HH(POPMAITUHY B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpaIMuA

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
MeHnnens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«ClemieHHOe HacjeoBaHWE IIPU3HAKOB Yy Apo30o¢uiably, «['eHeTHka mojay,
«Kapuotun denoBeka», «Kapuwotun npozodmib», «Kapuotunm nTumpsy,
«MHOXECTBEHHBIN ajlJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
TUOpPUZOB TIEPBOTO TIOKOJEHUS MW pacHICIVICHUsS NPU3HAKOB, MOJEIb s
JIEMOHCTpPAIlMM 3aKOHA HE3aBHCUMOTO HACJICIOBaHUSA IPU3HAKOB, MOJECIb JJIs
JIEMOHCTpPAIlMM CUETUIEHHOTO HAcCJEIOBaHUSI ITPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporpenapar: «/Ipo3odunay.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Tpu  (GopMHUpOBaHUU (EHOTHIIA.
N3meHunBOCTh NpU3HAKOB. KadyeCcTBEHHBIE M KOJWYECTBECHHBIE NMPU3HAKU. Bubl
W3MEHYMBOCTH: HEHACJICACTBCHHAS U HACJICICTBCHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb cpeasl B (GOpMUPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuarnroHHbIN
psin u BapuanmonHas kpuBas (B. Moranncen). CpoiicTBa MoAM(UKAIIMOHHON
W3MEHYMBOCTH.

['eHoTUNMUYECKass M3MEHUYMBOCTh. CBOMCTBA T€HOTUIHNYECKONM N3MEHUYHUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOunaTuBHasT WM3MEHYMBOCTH. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYHUBOCTH B CO3IAHUN
TCHETUYECKOr0 pa3Hoo0pa3us B Mmpe/ieiax OJHOr0 BUIA.

MyTannoHHass W3MEHYMBOCTh. BuUIBl MyTanuii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUMPOBAHHBICE MyTallMu. SlnepHble U
nuTora3mMaTudeckue Myrtanuu. CoMaTUYeCKUE U MOJOBble MyTanuu. [[puduHbI
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BIMSHUE HA OPraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O TMpollecca. 3aKOH TOMOJIOTHYECKUX PSIJI0B B



HacnencTBeHHo m3menunBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHUBOCTh U
HACJICICTBEHHOCT.

Onucenemuxa U INUSEHOMUKA, POJb ONUSEHEMUYeCcKUx (hakxmopos 8
HACc1e008aHuU U U3MEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOSB Y OP2AHUIMOB.

JdeMoHCcTpaMu

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

Tabmuuber w  cxembl: «Bumpl wu3mMeHumBOoCcTHY, «MoaudukamoHHas
U3MEHYUBOCTbBY, «KombuHaTBHas U3MEHYUBOCTH, «Merio3y,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00IeBaHus YeI0BeKa», « Buabl myTammii».

OO6opynoBaHUE: XKUBbIE W TepOapHbIC AK3EMIULSIPhl KOMHATHBIX PacTeHH,
pUCyHKH ((poTorpadum) )KMUBOTHBIX C Pa3IUYHBIMUA BHJIAMHU U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psga U
BAPUALIMOHHOU KPUBOW».

Tema 14. I'eneTnka 4esioBeKka

Kapuorun uyenoeka. MexayHapoaHas NpOrpamMMa HMCCIIEIOBaHUS TE€HOMA
4yelmoBeka. MeTonbpl  M3y4eHUs ~ TE€HETHUKH  YeJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIM3HEIOBBIH, LIMTOTCHETUYECKUI, MOMYJISIHUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU . CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[111P-ananu3a. HacieacTBeHHbIe 3a00JIeBaHUs YesiOBEKa. [ €HHbIE U XPOMOCOMHBIE
Oone3HM 4YenoBeKa. boJIe3HM C HACIEACTBEHHOW MPEpacioyioKEHHOCTHIO.
3HaueHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T'€HETUUYECKUX
3a0o0eBaHUl 4YenoBeka. MeauKo-TeHeTUUeCcKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUUECKUE ACIEKThl UCCIICIOBAHUN B
00J1acTU peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOphl TOBBINICHHONW UYYBCTBUTEILHOCTH YEIOBEKA K
(bU3MYeCKOMY U XHUMHUYECKOMY 3arpsi3HEHUI0 OKPYKaroIIe cpeapl. | 'eneTnyeckas
MIPEAPACTIONIOKEHHOCTD YEI0BEKA K MTAaTOJIOTHSM.

JdemoHcTpanuu

Tabnuiel U cxembl: «KapuoTun uenoBekay, «MeToJbl U3y4eHUs] TeHETUKU
4yenoBekay, «I'eHeTnueckue 3a00JIeBaHMsI YETIOBEKAY.

IIpakTnueckas padora «CocTaBlieHUE U aHATU3 POAOCIOBHOWY.

Tema 15. Cenekumsi OpraHu3sMoB

JlomecTukanuss W CEJEKUUs. 3apOXKICHUE CEIEKIMH U JIOMECTUKALUH.
Yuenue H. W. BaBummoBa o lleHTpax mTpOMCXOXIEHUS HW MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Ponp cenekuuy B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*uBOTHBIX. CopT, MOpoAa, ITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B



HaciaeAcTBeHHOM wm3MeHunBocTh H. WM. BaBunoBa, ero 3HadeHue i
CEJIEKIIMOHHOU PadOoTHI.

Metoapl cenekunoHHONW paboTel. MCKycCTBEHHBI OTOOp: MacCOBBIM U
UHAMBUAYAJIbHBIM.  OTambl ~ KOMOMHAIlMOHHOM  cenekuuu.  McnblTaHue
IPOU3BOAUTENEH MO NOTOMCTBY. OTOOp MO TEHOTHUIy C IIOMOIIBIO OIEHKU
dbeHoTHa TOTOMCTBA U OTOOP IO TeHOTHUITy ¢ momolIbio aHanmm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEKIIMOHHOM  paboThlI.
PanuannoHHbI 1 XUMUYECKUN MyTareHe3 Kak HCTOYHUK MYTAlUi y KyJbTYPHBIX
¢opM opranu3moB. Mcnonp30BaHME T€HOMHOI'O PEJAKTUPOBAHUS U METOJOB
pexomOuHanTHBIX JIHK 17151 momydenus ucxonHoro mMarepuana Jjis CeleKIuu.

[Tomyuyenue MMOJIUIIJIONIOB. BuyTtpuBnnoBas ruOpUAN3aIINs.
bu3kopoACTBEHHOE — CKpellMBaHue, wWin  uHOpuauHr.  HepoactBenHoe
CKpellluBaHue, Wiau ayTOpuauHr. I'erepo3uc m ero mpuuuHbl. VcnonbzoBanue
rerepo3uca B cenekuuu. OtnanéuHas ruOpunmsauus. Ilpeononenue Oecruiogus
MEKBHUJAOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
DesonoYuUsLy.

CoxpaHeHHE M W3YUYEHUE T€HETUYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHUH H
UX JUKUX poaMYed  anms co3maHusl  HOBBIX  COPTOB M THMOpPHUIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJIbTYp. M3yuenue, coxpanenue u  ynpasieHue
2eHeMUUECKUMU PEeCYypPCamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 YenAx YAyumeHUs Cywecmeyiomux u co30aHus HO8bIX NOPoO, TUHUL U KPOCCO8, 8
MOM yucie ¢ NPUMEHEHUEM COBPDEMEHHbIX MemOo008 HAYUHbIX UCCe008aHULL
nepeoosvix uoeti U NepCneKmuEHbIX MeXHOI02ULL.

JemoHcTpanuu

[Toptpers: H. W. BaBumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmunp! 1 cxembl: «LIeHTpBI MPOUCXOXKIECHUS U MHOTOOOpa3Hsl KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSIOB B HACJIEACTBEHHOW W3MEHYMBOCTH,
«Metoppl cenexkuun», «OTnanénHas rudpuauzanus», «MyrareHes».

Ikckypeusi «OCHOBHBIE METOABl M JIOCTHKEHHUS CEJEKUHUHU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AUCTBO, B JIAOOPATOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAasA OMOJIOTHS

OOBEKTHI, UCHOJb3yEMbIE B OHMOTEXHOJIOTMH, — KIETOYHBIE M TKAHEBBIE
KYJbTYPBI, MUKPOOPraHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuronHas
OMoTeXHONOTHS:  XJIeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAenue. MukpoOuonornyeckuii cunre3. OOBEKTbl MHKPOOHMOJOTHYECKHX
TexHoiorui. [Ipons3BoacTBo 6enka, aMUHOKUCIOT M BATAMHHOB.



Co3nilaHre TEeXHOJOrMid U MHCTPYMEHTOB IIEJICHANPABIEHHOTO U3MEHEHHUS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAOIIHNECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kinerounasa unxkeHepusa. MeTonpl KyJIbTYpbl KIETOK U TKaHEW PACTEHUN H
#KUBOTHBIX. Kpuobanku. Comatuyeckas THOpUAM3aLMS W COMATUYECKHM
sMOpuorene3. lcnonb3oBaHue TrarioujoB B CEJICKUUU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHATbHBIX U NOJAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIIETOK U KJIIOHUPOBAHUE JKUBOTHBIX. METOA TPaHCIUIAHTALIMU SIAEP KIETOK.
Texnonocuu  0300po6ieHuUs, KVIbMUBUPOBaHUss U MUKPOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXOZAUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHas WHXXEHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
KoHCcTpyupoBanue pekoMOuHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT M NEpPCHEKTUBBI  XPOMOCOMHOM M TI€HHOM  HMH)KEHEpUHU.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON UHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JMAarHoCcThKa. MeTaOoJOMHBIN aHaliu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBEKa U OLIEHKM COCTOSIHMSL €ro 340poBbs. VCIONB30BaHHWE CTBOJIOBBIX
KieTok. TaprerHas Ttepanusi paka. 3D-Omouwmkenepus minsg  pa3paOOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TpEXMEpHOro OmompuHTHUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C ILEJNbI0 0OecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneii OPBU, ycTtaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢dbynkunonupoanuss PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JemoHcTpanuu

Tabmunp! U cxemsl: «Vcnonb3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOACTBEY, «KieTouHas nHKeHepus», «['eHHass HHXKEHepUs».

Jkckypeusi «bHOTEXHONOrMsT — BaKHEWIIas MPOU3BOAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).



11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE IBOJIONMUOHHBIX INPeACTABJICHUHA B
onoJioruu

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas nestenbHocTh Y. JlapBuHa.

JIBrKy1Me CUitel 3BOJTIONKMH BUIOB 110 Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIA U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnyecko Teopun sBomonun (CTI). HelTpanbHas
Teopust dBomound. CoBpeMEHHas SBOJIOUMOHHAs  OuWojorud. 3HA4Y€HHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu

[Toptpetsr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, K.
KroBee, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, [x. Xonaeun, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoii mnpupoasl (mo K. Jlunuerw)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil M KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cymiectBoBanue», «llopoasl romybeit», «MHoOroobpasue KylbTYpHBIX (GopM
KarmycThl», «[lopoapl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «Cxema COOTHOIIEHUS MABIXKYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuUKpPOIBOIIOLMA U €€ Pe3yJIbTATHI

[Tonmynsinus Kak 3J€MEHTapHasl €QuHULIA 3BOMIOUUA. COBPEMEHHBIE METOIBI
OIICHKM TEHETUYECKOTO Pa3HOOOpa3uss M CTPYKTyphl momyisuuid. 3Mmenenue
reHooHJa TOMYJSUUMU KaK DJIEMEHTApHOE SBOJIOLUMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro paBHoBecus Jx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (ABMXKYIIME CHJIBI) JBOJIONUHA. MyTallMOHHBIN
npouiecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid TeHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHsSI 4YacTOT ajuiejed B momyisnusx. Oddext
OCHOBatelsl. Jdgpgexm Oymuliouynoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo2o
pasznooobpazus: npuuunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonbwiux u  manelx  nonyrayuax.  Murpamuu.  M3omsums  mOMyJISIuiL:
reorpaduyeckas (IpOCTPaHCTBEHHAs ), OMoIoTHYeCcKas (PErmpolyKTUBHAS).

EctrectBennblii oTOOp — HampaBistonmii  (aktop sBomoonud. DPopmbl
€CTECTBEHHOTO  OTOOpa:  JBWKYIIMM, CTAaOWIM3UPYIOIIMMA,  pa3pbIBAIOLIUI
(mu3pyntuBHbIi). [lomoBoit oTOOp. Bo3HHKHOBEHHE W HSBOJIONMS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.



[Tprcnoco0NeHHOCT,  OPraHM3MOB  KakK  pe3yibTaT  MHKPOAIBOJIOLIUU.
Bo3HUKHOBEHHE  TPUCIIOCOONIEHWH y  OpraHu3MoB.  ApoMopdo3bl U
uanoagantanuu. [Ipumepsl mpucnocobieHuil y opranu3MoB: MOp(hOIOTHYECKHE,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero xputrepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOMIONMHU. M3omsmus — kimrodeBod ¢aktop BuaooOpazoBanus. Iyt u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),
CUMIIATpUYECKoe  (IKOJOTUYECKOE), «MTHOBEHHOE (momumIouIU3aIys,
rubpuauzanus). JJIMTeTbHOCTh BOIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl (GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb »BONIONMOHHONW OWOJOTMM B pa3padOTKE HAy4YHBIX METOJOB
COXpaHeHus1 6ropazHooOpaszust. MUKPOIBOIIONMS U KOIBOJIIOLMS M1apa3uTOB U UX
x03s51eB. MexaHu3Mbl (POPMUPOBAHUST YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JleMoHCTpauun

[Toptpetsr: C. C. YetBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsironHas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «JBuxymme
CWJIbl ABOJIIOLUNY, «IKOJIOTMYEcKass M30JsUUs MONYJALIHA ceBaHCKOU (openny,
«l'eorpaduueckass M30dSUST  JUCTBEHHUIIBI CHUOUPCKONM W JIMCTBEHHMUIIBI
naypckoiy, «llonynsiiimoOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «CxeMa
JIEUCTBUS €CTECTBEHHOTO 0TOOpa», «PDopmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HpycTpualibHbI MenaHu3M», «KuBble uckonaemsie», «l10KpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaronas OKpacka AKUBOTHBIX,
«Dusnonornueckue anantauun», «llpucrnoco0reHHOCTH OpraHu3smMoB M €€
OTHOCHUTENBHOCTHY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BuAa B
npupoze», «Crnocobbl BumooOpazoBanus», «l'eorpadudeckoe BuI000pa3zoBaHUE
TpEX BUAOB JaHABIIICH», «IKOJIOrMUYECKOe BUI000pa30BaHUE BUIOB CHHUILY,
«ITonumionasl pactreHuit», «KamyctHo-penednbiii THOPUI.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3BEpeil C MpUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJOB, TepOapu pacTeHUW ONU3KUX BHUAOB, O0OPA30BABIIMXCS
Pa3IMYHBIMU CIIOCOOAMH.

Jlabopatopnass  padora  «lIpucnocobiienuss  OpraHu3MoB U = HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlaGopaTtopnas pabGora «CpaBHEHHE BHJOB MO MOP(HOIOTHYECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BOJIIOIMS U €€ pPe3yJIbTaThl



Metoasl u3ydeHuss MakposBodouuu. [laneoHTomOrHMYEeCKHEe  METObI
u3ydeHus: oHBomoruu. l[lepexomubie  ¢GopMbl W (PUIOTEHETUYECKUE  PSIIBI
OpTaHU3MOB.

buoreorpaduyeckue meTonpl u3ydeHus: sBoitouuu. CpaBHeHUE QIIOpHI U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emun. Bumabl-
SHJEMUKHU U PEIUKTHI.

DOMOPHOJIOTUYECKUE W CPABHUTEIBHO-MOP(OIOTUUECKHE METOIbI H3yUCHHS
ABOIOLMH. ['€HeTHuecKkue MeEXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M IMOSBJICHUS
HBOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OPraHBbL.
PynuMentapusle  opraHbl M aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXUMHYECKHME UM  MaTEeMaTHYE€CKHE  METOJbl  M3YYEHHUS]  DBOJIIOIHUHU.
['omonoruunbie TeHbl. COBPEMEHHBIE METOJIbI MOCTPOCHUSI (PUIOTCHETHUYECKUX
JIEPEBLEB.

XpOMOCOMHBIE MyTallUX U 3BOJIFOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOJIONUU. [IpuHyun cmensvl QyHKYUL.
HeoGpatumocTs 3Bomtonuu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
DBOJIIOLINH.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. ['ekkenb.

Tabnuipl 1 cxembl: «DUIOTEHETUYECKUN P JOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedanby»,  «Punuoduts»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30Hb 3emim», «Jlpeiid KOHTHUHEHTOBY,
«Penuktery, «HaudanmpHble cTaauu SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa W IUMIIaH3e», «l1aBHbIE
HaIpaBJICHUS BOTIOLUHNY, «O0IIHME 3aKOHOMEPHOCTH IBOJIOLIUI.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKA HCKOMAeMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

JlaGopaTopnasi padora «/3yueHue apomMopdo30B U HAUMOATANTALUN Y
PACTEHUI U )KUBOTHBIX)

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HaydHple THUMOTE3bl MPOUCXOXKIACHUS JKU3HU Ha 3emie. AOUOTEHE3 W
nancnepmusi. J[oHaydHbie TpeACTaBICHUS O 3apOXKICHUU KU3HU (KpEallMOHU3M).
['MnoTe3a NOCTOSAHHOTO CaMO3apOKICHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannannanwu, JI. [1actepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOIIOTHA.

OcCHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIAM. [InanerapHas
(reojoruueckas) SBOJIONUSA. XHMHYECKAas OHBOMIONHSA. AOHWOICHHBIM CHHTE3
OopraHnyeckux BemecTB u3 Heoprannudeckux. OmpiTr C. Mumiepa u I'. IOpu.



OOpaszoBaHue mnoauUMeEpoB U3 MoHOMepoB. KoamepBarHas runoresa A. .
OmnapuHa, TUoTe3a nepBuYHOro OynpoHa J[k. XomnjeitHa, reHeTHUecKas TurnoTes3a
I'. Ménnepa. Pubosumer (T. Yek) m rtumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHUE TIPOTOKJIETKH.

Hcropus 3emumn ¥ Meroasl €€ u3zydeHus. VIckomaemble OpPraHMYECKHE
octarku. ['eoxpoHonoruss u €€ wmeronbl. OTHOCUTENbHAsT M A0OCOJIIOTHAS
reoxpoHosiorus. ['eoxpoHosorndyeckas 1mKasua: 30Hbl, 3pbl, HEPUOJIBI, TOXH.

HavanbHble 3Tanbl OpraHuyeckod sBomronuu. IlosBiieHMEe M 3BOJIIOLMS
HEPBBIX KJIETOK. DBOJIOLUSA MeTaboau3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIIJIEHKU KaK aHAJIOT MEpPBbIX Ha 3emile COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI 1 3yKapuOTHI.

[TpoucxoxeHue 3ykapuoT (CUMOMOreHe3). DBOIIOLUOHHOE MPOUCXOKICHUE
BUpYycOB. lIponcxokaeHue MHOIOKJIETOYHBIX OpPraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC ATallbl ABOJIOLNMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacteHnii. Bpixox pacrenmii Ha cymy. llosiBiieHME CIOPOBBIX pPAacTEHHM H
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIpoucxokIeHrne IBETKOBBIX
PaCTEHUMN.

OCHOBHBIE 3Tamnbl 3BOJIIOLMU KUBOTHOTO MHpa. OCHOBHBbIE apoMOpP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumnoB. [lepBbie Xop0BbI€ )KUBOTHBIE. JKU3Hb B BOJAE. DBOJIOLHMS MO3BOHOYHBIX.
[Tpoucxoxknenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKOMHUTAIONIMX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMU U
MIO3BOHOYHBIMHU KUBOTHBIMH CYLIH.

Paszputne Xu3HM Ha 3eMie IO dpaM M IEepUoAaM: apxeu, IMPOTEPO3OM,
najgeo3oi, Me3030i, KaWHO30il. OOmEas xapakTepUCTHKa KJIMMara U
reoJiornyeckux mnpoueccoB. [losBIeHHE W pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrineoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAHUSI — SKOJOTUYECKHUE KPU3HUCHI mpouuioro. [Ipuunnbl u
CJIIEACTBUSA MAacCOBBIX BbIMHpaHH. COBPEMEHHBIM IKOJOTMYECKUH KPHU3HC, €ro
ocobenHoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cuUCTeMa opraHudeckoro mupa. IIpuHuunel kmaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A. W.
Omnapun, /x. Xongeits, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbitTa @. Penuy, «Cxema onpita JI. [Tactepa mo
U3YYEHHUIO CaMO3apoxaAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. Opm»,
«JTanpl  HEOPraHMYECKOW  dBomouum»,  «l'eoxpoHonormyeckas — IIKajiay,



«HauanpHbIe 3Tanbl OPraHUYECKOW IBOIONUNY, «CxeMa 00pa3oBaHUS 3YKApUOT
nyTéM cumoOunoreHeza», «CucremMa XKUBOM NpHpPoAbD», «CTpoeHue BHUPYCA,
«Apomopdossl  pacrenuity, «PuHHOGUTEY, «OTHOKIECTOUYHBIE BOJOPOCIHY,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl IIBETKOBBIX pacTeHUi», «(Cxema pa3BUTHA KUBOTHOIO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocrelimme», «KuiedHonoaocTHbIeY,
«Ilmockue YEpBU», «YneHucToHorue, «PEIOBI, «3EeMHOBOJIHBICY,
«IIpecmbikaronuecs», «IItuupy», «Mnekonuratommue», «Pa3BuTue KU3HU B
apXeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTne KU3HU B ME3030MCKOMN 3pe», «Pa3Butne Ku3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPaAy.

O6opynoBaHue: TepOapuu pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAKHbBIEC IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WUITIOKOXKHUX, CKEJIEThl IIO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTULl U 3BEpEu,
KOJUICKIIUM OKAaMEHEJIOCTEN, TMOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  gadoparopHas  paGora «MopnenupoBaHME — ONBITOB
Muiepa—HOpu 1o n3y4eHnio abMOreHHOTO CUHTE3a OPraHUYECKUX COCIMHECHUN B
NEePBUYHOM aTMOchepey.

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUS PaCTECHUI
Pa3HBIX OTAEIIOBY.

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl 1 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHoBieHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHbie
BO33peHus1. COBpEMEHHBIE HAYYHBIE TEOPHH.

Cx0ACcTBO yenoBeka ¢ KUBOTHBIMHA. CHCTEMAaTHYECKOE MOJI0KEHUE YEITOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hHU310I0r0-OMOXUMHYIECKHUE,
noBeAeHYeckre. OTINYMS YETTOBEKA OT KUBOTHBIX. [IpAMOXO0KIECHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOU CUTHAIIBHOM
CHUCTEMBI.

JIBrkymue cuiibl (hakTOpbl) aHTPOMOTeHe3a: OMOJIOTHYECKUE, COITUATbHBIC.
CooTHoleHNEe OMOTOTUYECKUX U COUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaAMM aHTpororeHe3a. PaHHue 4YenoBEeKOOOpa3Hbie O00E3bSHBI
(IPOKOHCYJIBI) M paHHUE MMOHTUIBI — OOIIHE MPEKH YeJIOBEKOOOPa3HBIX 00€3bsH U
JToJed. ABCTPAJIONUTEKU — ABYHOTHE MPEAKU JtoJel. YeroBeK yMeblil, epBbIe
W3TOTOBJICHUS OpYAuM TpyzAa. YeloBeK NMpAMOXOAAIIMN U NEPBBIM BBIXOJ JIOJAEH
3a  mpenmensl  Adpuku. YemoBek TrelmenvOeprckmii  —  00mMMIA  TIPEOK
HEaHIEPTaJIbCKOT0 YEJIOBEKA M YEJIOBEKA Pa3yMHOro. UeloBEeK HEaHAEPTAIbCKUN



KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOGHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TasleoreneTrka u majieOreHOMMKA.

DBOJIIOLMST COBPEMEHHOTO ueioBeka. EcTecTBeHHBI OTOOpP B MOMYJSLIUSIX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusm. [lonynsunoHHBIE BOJIHBI,
npetid reros, murpanus U «3p(eKT ocHOBaTEs» B MOIMYJSALUAX COBPEMEHHOTO
YeJoBeKa.

Uenoseueckue pacel. I[loHdarue o pace. bosblime pacel: e€BpomneouaHas
(eBpa3uiickasi),  aBCTpajo-HEeTrpoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IIJIaHeTe.
EnuacTBO  yenoBeueckux pac. HayuyHas  HECOCTOATENBHOCTH — pacu3Mma.
[IpucrnocoOeHHOCTh YeJOBEKa K pPa3HbIM YCJIOBHUSIM OKPYXKAIOUIEH CpEepbl.
Bnusaue reorpadguueckoil cpeapl W apeiida reHOB Ha MOPQOJIOTUIO U
(bU3HOIOTHIO YeTIOBEKA.

MexaucuuiuiiHapable  MeToabl B (pusnueckoit (OmostoruuecKoi)
AHTPOIOJIOTUU.  ODBOJIIOIIMOHHAS  AHTPOMNOJIOTHSI M TAJECOAHTPOIOJIOTHUS
YEJIOBEUECKUX TOMYJIAIMA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre K03BOOMUHI OUOJIOTHYECKOTO M COLIUATIBHOTO B YEJIOBEKE.

JemoHcTpanuu

[Toptpersr: Y. {apBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJOTHNY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3ubie 00e3bsHB», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpuby, « KpomMaHbOHIIBIY,
«IIpenku yenoBekay, « ITanbl SBOTIOLIMN YETOBEKay», «Pachl 4eIoOBEKay.

O6opynoBanue: MyJSDKH — OKaMEHEJIOCTEeH, TMPEeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TIPEIKOB dYeJNOBEKa, penpoaykiuu (dororpaduu) KapTUuH C
MUQOJIOTHIECKUMU UM OUOJICHCKUMH CIOKETAaMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBeKa, MOJICIb
yeperna 4YejaoBeKa M uepena I[IMMIIAH3€, MOJENb KHUCTH YEJIOBEKAa M KHUCTH
IMMITaH3€, MOJEJIN TOpCa MPEJKOB YeIOBEKa.

JlabopaTtopuassi padGora «/3ydyeHme ocoOEHHOCTEH CTpOEHHUs CKeleTra
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «/3yyeHne 3KOJIOrMYECKHUX aIallTallui YETOBEKA.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBbIX CHCTEM C OKpY Karollei cpeaoi



3apokaeHue u pa3BuTHE 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynse,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3agaun
9K0J0TuH. CBSI3b SKOJOTUU C IPYTUMH HAYKAMH.

Metonsl sxonoruu. [loneBble HaOmroAEHUA. DKCIEPUMEHTHI B HKOJIOTUU:
OpUpOJIHbIE U JabopaTropHble. MoJEIMpoOBaHUE B HKOJOTUU. MOHUTOPHUHT
OKpY’KaroIIeN Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3Hau€HHE OSKOJOTMYECKHX 3HAHUM JJI  4YeJIOBEKa. OJKOJOTMYECKOE
MHPOBO33pEHHE KaK OCHOBA CBS3€H YeJOBEUECTBA C NpUponod. PopMupoBaHue
DKOJIOTUYECKOM KYJIBTYPBI M DKOJIOTHYECKOM IPaMOTHOCTH HACEICHUS.

JlemoHcTpanuu

[Toptpets: A. I'ymGonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpr u cxemsbl: «Pazgensl skonorum», «Metoasl 3kosorum», «Cxema
MOHUTOPHUHIA OKPYXKaIOIEN CPEIbI».

Tema 7. Opranusmsl U cpefa OOMTAHUSA

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX nencTus. Kimaccupukanms
HKOJIOTUYECKUX (PAKTOPOB: abUOTHUECKUE, OMOTHUECKUE, aHTponoreHHblie. O0mue
3aKOHOMEPHOCTH JEHCTBUS 3Kojornueckux ¢akropos. IIpasuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropel. CBeT Kak sKonorudeckuid axrtop. JleiicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOT'O CIEKTpPa HAa OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOIICHHIO K cCBeTy. CUTHaJIbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskonorumdyeckuid (axrtop. [leiicTBue TtemmepaTypbl Ha
opraHus3Mbl. [IoMKHIIOTEPMHBIE U TOMOWOTEPMHBIE OPTaHU3MBl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxuocts kak skonorumdeckuid daktop. I[lpucrnocobnenus pacTeHuili K
NoJAJIep)KaHUI0 BoJHOro Oananca. Kiaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOWHHAs  TOJNOYBEHHAs, BHYTPUOpPraHu3MeHHas.  DU3NKO-XUMHUYECKUE
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucmocoOneHuss OpraHu3MoB K
YKU3HU B Pa3HbIX CpeJiax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
TOJUYHbIE PUTMBL. [Iprcrnoco6ieHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonste o Ku3HEHHON (opme.
JKu3HeHHble POPMBI PACTEHUN: AEPEBbS, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKWU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHn4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBAHHS OPTraHU3MOB B Cpee
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl u cxembl: «Jkonorudyeckue Qaxrtopb», «CBETOBON CIEKTpY,
«IKOJOTUYECKNE TPYIIBl )KUBOTHBIX TI0 OTHOIICHHUIO K CBETY», «TeIIOKpOBHBIC
JKUBOTHBIC», «XOJIOJHOKPOBHBIC >XHBOTHBIC», «DHU3NOIOTHYECCKUE aIanTaiiu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IJKOCHUCTEMA MUPOKOJIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOTO Jecay, «llenn
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX DOKOJOTUYECKUX (PAKTOpOB, Trepdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX M TECHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOWBEHIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHHMS, TepOapruu U KOJUICKITUH TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaMm, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repOapu MW KOJUICKIIMM PACTEHUHW W IKUBOTHBIX, OOJAAONIMX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MCHCHHUSM YCJIOBUH KU3HU, TepOapuu M
KOJUICKITUU PACTCHHM W JKUBOTHBIX PA3JIMYHBIX YXKU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

Tema 8. DKo10rus BUAOB U MOILYJISA UM

OKOJIOTHYECKHE  XapaKTCPUCTUKH  TTOIYJISIIHH. [Tonmynsamus ~ Kak
Ounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH CPelbl, PU3NUECKUX OapbepoB U
0COOEHHOCTEHW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyssiiuid. OCHOBHBIE TIOKa3aTeNW TOMYJISIUU: YHUCJICHHOCTh, IIJIOTHOCTD,
BO3pacTHas W TI0JIOBas CTPYKTypa, pOXKIaeMOCTb, MPHUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJyoruueckasi CTpykrypa momnyisinun. OneHKa YUCISHHOCTH TIOMYJISIIUY.
JlunaMyka TMOMyJSIUN W €€ Peryisusi. bUOTHYeCKHui TOTEHIHAN TOMYJISIINH.
MonenvupoBaHue AMHAMUKY oMy isiinn. KpuBbie pocTa YMCIEHHOCTH TOMYJISIITUY.
KpuBble BbDKHMBaHUS. Perymnsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSLIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (I- 1
K-cTparerun).

[Tonsitue 00 sKomornyeckoil Huie BUaa. MecrooOuTanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbpHas U peann30BaHHAs HUILIN.

Bun kak cucrema nomymnsuuid. Apeansl BUIOB. Buabsl M MX KU3HEHHBIE
CTPATEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl W cxembl: «JKOJOTHYECKUE XAPAKTEPUCTUKU MOMYJISALIHNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUPaMHJIBI
nonyiasauum», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTtopnass  pabora  «IIpucnocoOneHuss ceMssH  pacTeHUH K
PAaCCEJICHUIO».

Tema 9. Jxosorust coodmecTB. IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIy
OpraHu3MaMH B OUOLIEHO3E.

Okocucrtema kak otkpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHAIBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ Wbl B 3KOCUCTEMaX. KpyroBopoT BeIIECTB U OTOK SHEPTUU
B DKOCUCTEME.

OcCHOBHBIE ~ TOKa3aTeaud  dJKOCHCTEMBbl. buomMacca W NPOAYKIMS.
DKOJIOrM4ecKHre MUpaMu bl YUCENl, OMOMACChl U SJHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOINOreHHbIE BO3JCUCTBUS Ha
cykueccuu. Knnmakcuoe coo6miectBo. bropaznoobpasue 1 moiHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKoCcUcmembvl Mopeu U
oKeano8. Ixocucmemvl MYHOp, 1€CO8, Cmenel, nyCmbitb.

AHTpONOrE€HHBIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHos. Pazmuuus
MEXIYy aHTPOIION€HHBIMH U MPUPOJIHBIMHU 3KOCUCTEMAMHU.



Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucteM. [opomckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKocuctemMax. Ponbv kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 pyHrkyuonuposanuu sxocucmem. IlepeHOC SHEPTUU U BEIMIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMAaMH. Y CTONYMBOCTh OPTaHU3MOB, MOIYJISIUN U Y9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICUCTBHIA.

Mexanuzmwi 8030elicmaus 3aepA3HeHUll pPA3HbIX Mmunos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  IKOJI02UHECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  B030€UCMEUSL.
MeTo1010THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuuer u cxembl:  «CTpykTypa  OHoueHO3a»,  «DKOCUCTEMA

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYIIIBI OPTaHU3MOB B 3KOCHCTeMe», «KpyroBopoT BEmIECTB B 3KOCHCTEME),
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamuia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0bpazoBanue 0onotay, «llepBuuHas cykieccus», «BoccTaHoBIeHUE Jieca Mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEmIECTB U MOTOK
HHEPTUU B arporeHo3ey», «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil, repOdapuu KyJIbTypHBIX U TUKOPACTYIIUX PACTCHUH, aKBapUyM KaK MOJIEIb
KOCUCTEMBI.

IKCKYypcusi «IKCKypcHsl B TUIIMYHBIM OMOTeoieHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM WM MTOMMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKYypcusi «DKCKYpCHUsI B arpo’KOCHCTEMY (Ha MOJ€ WIH B TEIUIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000Ji04ka 3€MIIM, TJI€ CYIIECTBYET WIH
CyIIIeCTBOBaJIa XKM3Hb. PazBuTHe mpejcTaBieHuil o ouochepe B Tpymax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdepsl u e€ cocran. JKuboe
BelecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyliecTBOBaHMs Ounocdepnl. OcobeHHOCTH OHochephl Kak
r1100anpHOM 3KOoCcHCcTeMBI. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOTEOXMMHUYECKUE ITUKIBI (YIiiepoaa, a3otra). PUTMHUUHOCTE sIBIEHUN
B Ouocdepe.



3oHanbHOCTh Ouochepnl. I[lonsitue o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOIHBIE JIeCca, CMEIIAHHBIE U IIMPOKOJIMCTBEHHBIE JIECa, CTEIN, CABAHHBI,
MyCThIHU, TPOITUYECKHE JIECa, BEICOKOTOPhs. KiuMar, pacCTUTEIbHBIN U KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMAla U
ounochepHbIX QyHKIUHA.

JleMoHCTpanun

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpUpoOe»,
«KpyroBopoT yrinepoga B mpupone», «KpyroBopor kuciopoga B IPHUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmny, «Kiaumatuueckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiii jgec», «LInpokonmncTBEeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

Oo6opynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKITMH >KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCBl W WX NPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHre BoO3AYIMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HCHUE
BoAgHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenne noussl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne KiMMara.

AHTpOIIOTEHHOE BO3/JCHCTBUE HA PACTUTENIbHBIM M KUBOTHBIM Mup. OxpaHa
PacCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBI.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSI UYEJIOBEUECTBA W MPHUPOIHI.
PanvonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pazHooOpasust 3emiu. OOIIKME 3aKOHOMEPHOCTH TJ00ATBHBIX HSKOJIOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3BuTHe METOJIOB MOHUTOPUHTA pa3BUTHUSI OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOoCnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvle ungopmayuonnvle cucmemsi, odecneuusarouwjue O00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHOGy
aKopeadbuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENCOCHUIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdeMoHCcTpauu

Tabmuubr w  cxembl:  «3arpsi3HeHHe  atMocepb»,  «3arps3HEHHE
ruapocdeprr», «3arps3Henue mouBbl», «llapaukoBbiii  3ddekr», «Ocobo
OXpaHseMble MPUPOIHBIE TEPPUTOPUNY», «MOJeIu yIpaBAIEMOr0 MUPAY.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHUNW M JKUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYU HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OoOy4JaromMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIIAIONIME: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MJECHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY WM IIPAaBOMOPSAKY, YEJIIOBEKY TPY/Ja U CTaplIEMy IOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon Penepauuu, npupome u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH OOYYAIOIINXCS PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U ONbBITA IEITEILHOCTH B MPOLECCE PEaIn3alii OCHOBHBIX HAIPaBJICHUU
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

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

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U PaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIIOJHEHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHUH, TOHMMAaHUS 3HAYCHUS OWOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'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 OTHOILIEHUE K CBOMM POJIMUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

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

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



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

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHMSA KYJILTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

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

OCO3HAHME MOCIEACTBUN M HENPHUITHS BPEAHBIX NPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIlPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITENBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHHI0O W CaMOOOpPA30BaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB W OLICHKM MX BO3MOJXHBIX IIOCHEACTBUI s
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
IPUPOAOINOIb30BaHUEM  (COONIOACHUE  TpaBWil  TMOBEACHHS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B DKOCHUCTEMAaX, OXpaHy BHUIOB,
aKocucTeM, orochepsr);

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



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIBHOMN
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

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

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBLHOTO HAYYHOT'O MBINUICHUS, CO3[aHUU 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 OHMOJIOTHUU JJIsI COBPEMEHHOW LMBHIIA3AIUU:
oOecrieyeHus: HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIILHOM I'PaMOTHOCTU oOydarommxcs, (GopMupyeMoi
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOIANIMX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

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

OCO3HAaHHWE LEHHOCTH HAyYHOW JAEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PHKYy METOJOB TO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIE y4eOHbIE JcHCTBHS (IIO3HABaTEJIbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMSI W  YHUBEpCAJbHblE yueOHbIE JEUCTBUSA B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
yHHUBEpCaJbHble yueOHbIE AEHCTBHSI, KOMMYHUKAaTUBHBIE YHUBEPCAJIbHbIE yUeOHBIC
NEHCTBUS, pPEryJIsATUBHbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1) 6a30Bble JJOTHYECKHE TeHCTBHA:

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

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATHM (BBIACIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUSA JUIsl OOBsICHEHUS (DAKTOB U SIBICHUUN
KUBOU MPUPOBI;

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

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



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

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

pa3BUBATh KPEATUBHOE MBIIIICHUE MTPU PEUICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIEI0BATENBCKON U TPOESKTHOM IESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOA0B PELIECHUS ITPAKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO 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 COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
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;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa 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 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOPMALUU (TEKCTE yueOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



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

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCITOIB30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ovonornyeckod HHPOpMANMEH: MPUMEHATh XUMHYECKue, (Qusnyeckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€301TaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATH CYXKJEHUS OTHOCHUTEIILHO BBITIOJIHEHUS TpeJjiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlWH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBYSI IPU PENICHUH YIeOHOW 3a/1a4u;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABJIATH IUIAH JICWCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HWIEHU C TMO3WLHMH HOBH3HBI,
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 OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

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

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJILTATOB LIEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBAThb PUCKM W CBOEBPEMEHHO IPUHHMATh PELIEHHs II0 HX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

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 MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHEHTHUPOBAHbI Ha oOecreyeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUU W UX MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJlaM U3y4eHHusl.

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

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

BJIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — 0 1meHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHW#),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TIEPBOTO TMOKOJIEHUS, PACIICIIIICHUS, YACTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basuiosa), MIPUHLIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIAEOBAHUSIX IKUBBIX OOBEKTOB (OMHCAaHUE, H3MEpEHHe,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUM, JXUBOTHBIX, YEJIOBEKA, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXIYy OpPraHOWIAMH KIETKH M HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

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

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX 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 PE3yJIbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOpMyIUpys Ielb WCCICIOBAHMs, aHATU3UPOBATH IOJYYCHHEIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATH  MOJYYEHHbIE  Pe3yJbTaThl HAa  YUYEHHYECKHX
KOH(epeHusX;

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



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BhIOOp Oynymied mpodeccrnoHalbHOM
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJIEHHOCTH, YTAyOIsSTh MO3HABATEILHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE OMOJIOTUYECKOro 00pa3oBaHMs B OpraHU3alUsiX  CpPEeIHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYCCKUX
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 BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, IKOCHUCTeMa, Ouocdepa), OMOJOTUYECKUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Boitouun, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHeruueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bapa), npasuwna (munumyma [O. JluGuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHUE  BJQJ€Th  OCHOBHBIMH  METOJAaMH  HAYYHOTO  TIO3HAHWUS,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUAX KUBBIX 00OBEKTOB U SKOCUCTEM
(ommcanue, U3MepeHue, HaOIIOJICHUE, SKCIEPUMEHT), CIIOCOOAMHU BBHISBIICHUS U
OIICHKH aHTPOIIOTCHHBIX NM3MEHEHU B IPUPO/IE;

YMEHHUE BBIJCTSATh CYIIECTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTpUIECKOro u CUMIIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHaBJIMBAaTh B3aMMOCBSI3M MEXIY MPOLECCaMU SBOJIOLHUU,
JBIDKYIIAMH CHJIAMHA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JHYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpefie OOUTaHMs, a0MOTHYECKUX U OMOTHYECKUX



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

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4d, BISABISITh IPUUMHHO-CIIEICTBEHHbIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

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

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPSITh HX OSKCIEPUMEHTAIBHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
DKOJIOTUU W MEIWIIUHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
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 M3MEHEHU B Onocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyOJIATh TO03HABATENbHBI WHTEpPEC, HaINpaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccnrt U MPOJOHKCHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIETO0 00Opa30BaHUsI.



10 KITACC

Ne
n/n

HaumenoBanue pa3aesioB u
TEM NMPOrpaMMbl

KoauuecTBO 4acoB

Bcero

KonTpoibu
ble padoThI

IIpakTun
yeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBarteib
HbIe pecypchl

BocnurarebHbIH MOTEHITUAJ Ypoka

buonorus xak HayKa

JKuBrnle cucTeMBI U UX
W3y4CHHUE

- YCTaHOBJICHUE JIOBEPUTEIBHBIX
OTHOILLIEHUA MEXKJly YYUTEJIEM M €ro y4eHHKaMH,
CIOCOOCTBYIONIMX ~ TMO3UTUBHOMY  BOCIPHSATHIO
yUYaluMucs TpeOOBaHMA W TPOCKO  yUHTEIs,
MPUBIICUYCHUIO WX BHUMAaHHA K 0OOCYy)XmaeMmoil Ha
YpOKe nHpOpPMALNH, AKTUBU3ALUU X
M03HABATEIbHOM AESATEIbHOCTH;

- moOy>KICHNE IKOJIEHUKOB COOIIIOIaTh Ha
YpOKe OOIIenpUHATEIC HOPMBI TIOBEACHUS, TIPaBUIIa
OOIIEHUST C  YYHTCISIMHU A IIKOJbHUKAMH,
MIPUHIUITBI yueOHOM JIUCUUILIAHBI u
caMOOpraHu3anuu

- TIpUBJICUCHHE BHUMAHUS IMIKOJILHUKOB K
LICHHOCTHOMY AacCIlleKTy H3y4YaeMbIX Ha YpOKax
SIBIICHUH, OpraHu3anys UX paboThl C IMOJydaeMOi
Ha ypOKe COLMAJILHO 3HAYMMOW HMHpOpMarmeil —
UHHUIUUPOBAHKE ¢ 00CYKIACHUS;

- moOy’KIeHNE KOJIBHUKOB COOJIIOAaTh HA
ypOKe O0IIenpuHATHIE HOPMBI IOBEACHHUS, IPaBUIIa
oOmeHuss co  crapmuMu  (YUUTENIAMH) U
CBEPCTHUKAMHU (IIKOJIBHUKAMH), TIPUHIATIBI
y4eOHOHN JUCIUIIIMHBI M CAMOOPTaHU3alnu

buonorus kieTku

- HCIIOJIb30BAHUC BOCIIUTATCJIIbHBIX
BO3MOXKHOCTEH cojiepkaHus y4eOHOTO mpeaMeTa
yepes JIEMOHCTPAIINIO JIeTSIM MIPUMEPOB
OTBETCTBEHHOTO,  TPaKJAaHCKOTO  IOBEACHMUS,
TIPOSIBJICHUS] YEJIOBEKOIIOOUS 1 I00pOCepIeYHOCTH,
yepe3 MOoJ0OpP COOTBETCTBYIOMIMX TEKCTOB JUIA
YTeHWs, 3a7ady Uil PCIUeHHUs, MPOOIEMHBIX
CUTyaIMH st 00CYKJICHUSI B Kilacce

XuMuueckas opraHu3anus
KJIETKH

10

- IPUMEHCHHE HAa YPOKE HHTCPAKTUBHBIX
(hopM pabOTHI yyalIUXCs: MHTCIUICKTYaJIbHBIX HIP,
CTHUMYJIUPYIOIIUX IMO3HABATCIBHYID MOTHBAIIUIO
[IKOJIbHUKOB;  TUCKYCCHH,  KOTOpBIC  JAaloT
YYalIUMCsl  BO3MOXKHOCTh ~ MPUOOPECTH  OIBIT
BEJICHHUS KOHCTPYKTHUBHOTO JHAJIOTa; TPYIIIOBOM
paboTel WM pPAabOTHI B IMapax, KOTOpbIE ydaT




IIKOJIbHUKOB KOMaHIHOM pabore u
B3aMMOJICHCTBHIO C IPYTUMHU IETHMH

Crpoenue 1 QyHKIMU KIETKU

OOMEH BELLECTB U
MpeBpalleHIe SHEPTHH B
KJIETKE

- HHUIUMPOBAaHHE M MOJAEPIKKA
HCCIIeIOBATENIbCKON JIESITEIbHOCTH HIKOJBHUKOB B
paMKax peanu3ald HWMH HWHAWBUIYalbHBIX |
TPYIIOBBIX HCCIIEAOBATENLCKIX MPOEKTOB, YTO
JacT  [IKOJbHUKAM, HABBIK  yBaXKHUTEIBHOTO
OTHOIIEHHUS K UYXUM HOeIM, O(OPMICHHBIM B
paboTax  Apyrmx  HCcIeIoBaTeled,  HaBBIK
MyONMYHOTO BBICTYIUICHHSI TIEPeR ayAUTOpHEH,
apryMEHTHPOBAaHUS M OTCTAUBaHMSA CBOEH TOUKU
3peHHs

- YCTAHOBJEHHME JOBEPUTENBHBIX OTHOLIE
MEXIy YYUTEJIeM U €r0 YYCHHKaMH, CIOCOOCTBYIOL
MO3UTHBHOMY BOCIIPHSTHIO YYalIUMHCS TPeOOBaHU
l'[pOCI:-6 yYuuTeiid, MNOPUBJICYCHUIO WX BHUMaHUSA
00Cyx/1aeMoil Ha YpoKe HH(POPMALUH, aKTHBU3AIIUH
MO3HABAaTEILHOU JIESITEILHOCTH;

- mOOYXJIEHHE IIKOJIBHUKOB COOJIIOAaTh
YpPOKE 06HIerI/IHHTI:-Ie HOpPMbI TIOBCACHUA, IIpaB
OOIICHUS C YYUTENSIMH W IIKOJbHUKAMH, TPHUHII
y4eOHOI TUCIUTUIMHBI U CaMOOPTaHU3AIIUI

Hacnencrsennas
uH(hOpMaIUA U peaTn3anus
€€ B KJIETKE

JKM3HEeHHBIN IUKIT KIIETKH

- TpUBJICUYCHHE BHUMAHUsI IIKOJILHUKOB K
LEHHOCTHOMY acCHeKTy U3y4aeMbIX Ha ypoKax
SIBIIEHUH, OpTaHu3anus ux paboThl C MOTy4yaeMOi
Ha ypOKE COIMAJIbHO 3HAYMMOH HH(pOpManmeil —
MHHULUUPOBAHNE €€ 00CYXKICHNS;

- NOOYXK/JIeHNE NIKOJIEHUKOB COOJII0/IaTh Ha
ypoKe OOIIENpHHSATHIE HOPMBI OBE/ICHHS, TIPaBHIIa
oOmeHnss co  crapmuMH  (yUUTENIsIMH) U
CBEpPCTHUKAMHU (IIKOJIBHUKAMH), TIPUHIATIBI
yueOHON TUCIUIIMHBI ¥ CAMOOPraHU3alnu

- UCTIOJIb30BaHHE BOCIIUTATEIBHBIX
BO3MOXKHOCTEH coO/epKaHusl ydeOHOro IpeaMera
yepes JIEMOHCTPAINIO JIETSIM TIPUMEPOB
OTBCTCTBCHHOTIO, TpaxXIaHCKOTO NOBCACHUS,
TIPOSIBJICHUS YEIIOBEKOIIOONS M TOOPOCEPACIHOCTH,
4yepe3 noA0Op COOTBETCTBYIOIIMX TEKCTOB IS
YTeHWs, 3ajady [uIl  PCIUCHHUs, IPOOJEMHBIX
CHUTyalui s 00CyKIeHHs B KJacce

Crtpoenue u QyHKITUN
OpPTraHU3MOB

17

- IPUMEHEHHE Ha YPOKE HHTEPAKTHBHBIX
(hopM paboThl yJaIuXxcs: HHTEIIICKTYalIbHBIX UTP,
CTUMYJIMPYIOIMX [103HABATEIbHYIO MOTHBAIHIO
LIKOJIHUKOB;  JIMCKYCCHH,  KOTOpbIE  JIAIOT




10

PasmHOkeHUE U pa3BuTHE
OpraHu3MOB

ydalmuMcesi  BO3MOXKHOCTb — IIPHOOPECTH  OIIBIT
BEJICHUSI KOHCTPYKTHBHOTO JHANOra; IPYIIOBOM
paboTel wim paboOTBI B TMapax, KOTOpPHIE ydar
LIKOJIbHUKOB KOMaHHOH pabote u
B3aMMOJICHCTBHIO C APYTUMH JETHMHU

- MHULMUPOBAaHUE u HOJIEPIKKA
HCCIIEIOBATENILCKON JESTEIbHOCTH HIKOJBHHKOB B
paMKax peanM3alud MMM HMHIUBUIYaldbHBIX M
TPYIIIOBBIX HCCJIENOBATEIBCKUX IIPOEKTOB, YTO
JaCT  UIIKOJbHUKAM,  HAaBBIK  YBaXXHUTEIBHOI'O
OTHOIIEHHSI K YYKUM HIeIM, O(OpMIICHHBIM B
paborax  ApYrMX  HCClieloBaTeseH, HaBBIK
NyOJMYHOTO BBICTYIUICHUSI TEpei  ayAUTOpHEH,
apryMEHTHPOBAHMS U OTCTAaUBaHUS CBOEH TOYKHU
3peHuUs

11

12

I'enetuka — HayKa O
HaCJICACTBCHHOCTH U
HU3MCHYUBOCTU OPTraHN3MOB

3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH

10

- YCTaHOBJICHHE JIOBEPHUTEIBHBIX
OTHOLICHUH MEXAY YUHUTENIeM M €ro y4eHHKaMH,
CIOCOOCTBYIOIIUX ~ TIO3UTHBHOMY  BOCIPHSTHIO
yyanMucst TpeOOBaHMIT U TPOCKO  ydmTens,
NPUBJICUCHUIO UX BHUMaHMs K oOCyknaemMod Ha
ypoke nHpopmanuu, AKTUBH3ALUN nx
MM03HABATENBHOM JESITEIbHOCTH;

- NOOY’X/JIeHNE NIKOJIEHUKOB COOJII0/IaTh Ha
ypOKe OOIIENPHHSATHIE HOPMBI TIOBE/ICHHSI, TIPaBHIIA
OOIIEHNSI €  YYHUTEISIMH U MIKOJBbHUKaMH,
TIPUHIUIIBL yueOHOM JUCLUTUINHBI u
CaMOOpTaHU3aIH

- TIpUBJICUCHHE BHUMAHUS IMIKOJILHUKOB K
LICHHOCTHOMY AacClleKTy HW3y4YaeMbIX Ha YpOKax
SIBJICHUH, OpraHu3anys X paboThl C IOJydaeMOi
Ha ypOKE COIMAIBHO 3HAYMMOW HMH(pOpManmeil —
WHULINHIPOBAHKE e 00CyKACHNUS;

- MOOYXIeHUEe NTKOJILHUKOB COOII0IaTh HA
ypOKe O0IenpuHAThIe HOPMBI TIOBEACHNUS, TIPAaBUIIA
oOmeHuss co  crapmuMu  (YIUTENIAMH) U
CBEPCTHUKaMH (IUKONBHUKAMH), [IPUHLIMIIBI
yueOHOHN JUCIUIIIMHBI M CAMOOPraHU3alnu

13

3aKOHOMEPHOCTH
W3MEHYHBOCTH

- HUCIIOJIb30BAHUEC BOCIIUTATCJIIbHBIX
BO3MOXKHOCTEH CO/iep)aHusi y4eOHOro mpeaMera
4yepes JIEMOHCTPAIINIO JIeTSIM [IPUMEPOB
OTBETCTBEHHOTO,  TIPAXKAAHCKOIO  IOBEACHHS,
MIPOSIBJICHUS] YEJIOBEKOIIOOUS 1 I00pOCEpICYHOCTH,
yepe3 MoAOOp COOTBETCTBYIOMIMX TEKCTOB JUIs
YTEHUS, 38144 JUIS PEIICHHs




14

15

T'eneTuka uenoBeka

Cenexuusi OpraHu3MoB

- IPUMEHCHUE Ha YPOKE HWHTEPaKTHUBHBIX
(hopM pabOTHI ydamuXcs: WHTEIUICKTYaJIbHBIX HIP,
CTUMYJHMPYIOIIMX IT03HABATEIBbHYI0 MOTHBALHUIO
IIKOJIBHUKOB,  JHUCKYCCHH,  KOTOpble  JaioT
ydalmuMmcsi  BO3MOXKHOCTb — IIPHOOPECTH  OIIBIT
BEJICHHUST KOHCTPYKTHBHOT'O JIMajora; TIpyINOBOW
paboTel mnm paboOTHl B Mapax, KOTOpbIE yd4aT
LIKOJIEHUKOB KOMaH/IHOU pabote u
B3aUMOJICHCTBUIO C IPYTUMU JIETBMHU

-  VHAOUMPOBAaHME W IOJJEPXKKA
HCCIIeIOBATEIbCKON AEATENbHOCTH IIKOJIBHUKOB B
pamMKax peanuM3allidl WMH HHIAUBUIYAlIbHBIX U
TPYNINOBBIX HCCIEAOBATEIbCKUX IPOEKTOB, YTO
JacT  IIKOJbHMKAM,  HAaBBIK  YBa)KUTEJIBHOIO
OTHOIIEHHSI K YYXUM HJIeIM, O(OpMIICHHBIM B
pabotax  ApPYrMX  HCCIEOBaTeNel,  HaBBIK
MyOJIMYHOTO  BBICTYIUICHHSI TIEpeR  ayAUTOpHEH,
apryMEHTHPOBAHUS W OTCTaWBAHUS CBOCH TOUKH
3peHus

16

buorexHonorus u
CUHTETHYECKast OMOJIOT U

- UCTIOJIb30BAHKE BOCIIUTATEIbHBIX
BO3MOYKHOCTEH COJIepKaHusl y4eOHOTOo MpeiMeTa
4yepe3 JeMOHCTPAIIUIO IETSM IIPHUMEPOB
OTBETCTBEHHOT'0, IPAXKIaHCKOTO MOBEICHUS,
MIPOSIBJICHUST YEJIOBEKOIIOOUSI U
J0OpOCepIeUHOCTH, Yepe3 1o 100p
COOTBETCTBYIOLIUX TEKCTOB JJId UYTCHUA, 3a/1a4
JUTSL PEIIICHUS, POOJIEMHBIX CUTYAIUi JIJIst
o0OCcyXJIeHUs B Ki1acce

17

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102




11 KIIACC

Ne i/

HaumenoBanue pa3jieiioB
H TeM NPOrpamMMmbl

KoauuecTBO 4acoB

Bcero

KonTpoibu
ble padoThI

IIpakTun
yeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBarteib
HbIe pecypchl

BocnurareJbHBIN
MOTEHIHAJI

ypoka

3apoXICHUE U PA3BUTHE
9BOJIIOIMOHHBIX
IIPEJICTABICHHI B
OHOJIOrUH

MukposBOIIOLHS U €€
pe3yJIbTaThI

14

- YCTaHOBJICHUE JIOBEPUTEIBHBIX
OTHOILLIEHUA MEXKJly YYWUTEJIEM U €ro y4eHUKaMH,
CIOCOOCTBYIONIMX ~ TMO3UTUBHOMY  BOCIPHSATHIO
yUYaluMucs TpeOOBaHMA W TPOCKO  yUHTEIs,
MPUBIICUYCHUIO WX BHUMAaHHA K 0OOCYy)XmaeMmoil Ha
YpOKe nHpOpPMALNH, AKTUBU3ALUU X
M03HABATEIbHOM AESATEIbHOCTH;

- moOy>KICHNE IKOJIEHUKOB COOIIIOIaTh Ha
YpOKe OOIIenpUHATHIC HOPMBI TIOBEACHHUS, TIPaBUIIa
OOIIEHUST C  YYHTCISIMHU A IIKOJbHUKAMH,
MIPUHIUITBI yueOHOM JIUCUUILIAHBI u
caMOOpraHu3anuu

- TIpUBJICUCHHE BHUMAHUS IMIKOJILHUKOB K
LICHHOCTHOMY AacCIlleKTy H3y4YaeMbIX Ha YpOKax
SIBIICHUH, OpraHu3anus uxX paboThl ¢ ToJydaeMon
Ha ypOKe COLMAIbHO 3HAYMMOW HMHpopManmeil —
WHUITUUPOBAHUE €€ 00CYKICHNUS;

- moOy’KIeHNE KOJIBHUKOB COOJIIOAaTh HA
ypOKe O0IIenpuHATHIE HOPMBI IOBEACHHUS, IPaBUIIa
oOmeHuss co  crapmuMu  (YUUTENIAMH) U
CBEPCTHUKAMHU (IIKOJIBHUKAMH), TIPUHIATIBI
y4eOHOHN TUCHUIIMHBI M CAMOOPraHU3alnu

MakposBomntonus u eé
pe3yIbTaThl

- HCIIOJIb30BAHUC BOCIIUTATCJIIbHBIX
BO3MOXKHOCTEH cojiepkaHus y4eOHOTO mpeaMeTa
yepes JIEMOHCTPAIINIO JIeTSIM MIPUMEPOB
OTBETCTBEHHOTO,  TPaKJAaHCKOTO  IOBEACHMUS,
MIPOSIBJICHUST YEJIOBEKOIIOOMS 1 100pocepIedHOCTH,
yepe3 MOoJ0OpP COOTBETCTBYIOMIMX TEKCTOB JUIA
YTeHWs, 3a7ady Uil PCIUeHHUs, MPOOIEMHBIX
CUTyaIMH st 00CYKJICHUSI B Kilacce

IIpoucxoxnenue u
pa3BUTHE KU3HU Ha 3emiie

15

- IPUMEHEHNE Ha ypPOKE HHTEPAKTHBHBIX
(dopM paboOTHl ydarmxcsi: MHTEIUICKTYaJIbHBIX U,
CTUMYJIUPYIOIIUX IO3HABATEIbHYI0 MOTHBALIUIO
LIKOJBbHUKOB;  JUCKYCCHH,  KOTOpbIE  JAaIOT
yYalMMCsi  BO3MOJKHOCTH  NPUOOPECTH  OIBIT




BEJICHUSI KOHCTPYKTHBHOI'O JHAOra; TIPYIIIOBOM
paboTel wim paboTBl B TMapax, KOTOpHIC ydar
LIKOJIbHUKOB KOMaHJHOU pabote u
B3aMMOJICHCTBHIO C APYTUMH JETbMH

[Ipoucxoxxaenue yenoBeka
— aHTPOIIOr€HE3

DKoJorusl — Hayka o
B3aUMOOTHOLIEHUAX
OpraHu3MOB U
HaJ0pPraHU3MEHHBIX
CHCTEM C OKPYKaroLIEen
cpenoit

10

- HHUIUMPOBAaHHE M MOJAEPIKKA
HCCIIEOBATENILCKON JESITEIbHOCTH HIKOJBHUKOB B
paMKax pealu3alMd HMH WHAWBHIYAlbHBIX H
TPYNIOBBIX HCCIENOBATEIbCKUX IPOEKTOB, YTO
JacT  OIKOJbHHMKAM,  HAaBBIK  YBa)KUTEIBHOTO
OTHOIIEHHS K UYXUM HOeIM, O(OPMICHHBIM B
paborax  ApYrMX  HCClieioBaTelNeil,  HaBbIK
NyOJMYHOTO BBICTYIUICHUSI TIEpei ayAUTOpHEH,
apryMEHTHPOBAaHUS M OTCTAUBaHMSA CBOEH TOUKU
3peHuUs

- YCTaHOBJICHHE JIOBEPUTEJbHBIX OTHOILIE
MEXIY YIUTEIEeM U ero Y4eHHKaMH, CIOCOOCTBYIOL
MO3UTHBHOMY BOCIIPHSTHIO YYalIUMHCS TPeOOBaHU
l'[pOCI:-6 yaureid, MPUBJICUYCHUIO WX BHHUMAaHUS
00Cyx/1aeMoi Ha ypoKe MH(POPMALUH, aKTHBU3AIUY
MO3HABAaTEIbLHOU JIESITEILHOCTH;

- TOOYXJEHHE WIKOJIBHUKOB COOIIONATh
YpOKE OOIICIPUHATEIE HOPMBI TOBEICHWS, IIpaB
OOIICHUSI C YYUTENSIMH W IIKOJbHUKAMH, TPHUHII
y4eOHOI TUCIUTUTHHBI U CaMOOPTaHU3aIHN

OpraHu3Mmel 1 cpena
oOurtanusa

DKOIOTus BUIOB U
MONYJIALAN

- HCIIOJIb30BAHUC BOCIIMTATCJIBHBIX
BO3MOXKHOCTEH cozepxaHus ydeOHOro mpeaMera
yepes JIEMOHCTPAIHNIO JETSIM IIPUMEPOB
OTBETCTBEHHOTO,  TPaKAAHCKOTO  IOBEACHMUS,
TIPOSIBJICHUS] YEJIOBEKOIIOOUS 1 I00pOCepeYHOCTH,
yepe3 MoA00pP COOTBETCTBYIOLIUX TEKCTOB [UIL
YTeHWs, 3aJad Uil PEUIeHUs, NPOOJIEMHBIX
CUTyanui a7 00CyKICHHUS B Ki1acce

- MpUBJICYCHHE BHUMAHUS IIKOJEHUKOB K
[ICHHOCTHOMY AaCHEeKTy H3y4aeMbIX Ha YpOKax
SIBIICHHI, OpraHU3alys UX paboThl ¢ MOTydyaeMoi
Ha YpOKE COIMAJIbHO 3HAYMMON HH(popMmarmen —
MHUILMMPOBAHUE ee 00CYKICHUS,

- MOOYXIeHUE NIIKOJILHUKOB COOJI0IaTh HA
YpOKe O0IIenpuHAThIC HOPMBI TIOBEACHNUS, TIPAaBUIIA
obmeHust co  crapmuMud  (YYUTEISIMH) |
CBEPCTHHKAMH (IIKOTLHUKAMN), TIPUHITAITHI
y4eOHOI TUCHHUIUIMHBI U CAMOOPraHU3auu




10

DKOI0Trus COOOIIECTB.
DKOJIOTUYECKUE CUCTEMBI

Buocdepa — rmobanpHast
HKOCHCTEMA

12

- UCIIOJB30BAHUE BOCIHTATEIIBHBIX
BO3MOJKHOCTEH cozmepKaHHs ydeOHOro npeaMera
gepes JEMOHCTPALHUIO JeTSIM HPUMEPOB
OTBETCTBEHHOI'0,  TIPaKIAHCKOTO  IOBEICHHS,
TIPOSIBIICHHUS YEIOBEKOIOOHS U JOOPOCEpACIHOCTH,
4yepe3 NoA0Op COOTBETCTBYIOIIUX TEKCTOB [UIS
YTeHHs, 3ajad Uil PELICHUs, NPOOJIEMHBIX
CUTyaIMi st 00CYK/ICHUS B Kiacce

- IPUIMECHCHUE Ha YPOKE WHTEPaKTUBHBIX
(hopM pabOTHI ydamuXcs: WHTEIUICKTYaJIbHBIX HIP,
CTUMYJHPYIOIIUX TO3HABATCIbHYIO MOTUBALHUIO
HIKOJIbHUKOB;  JIUCKYCCHH,  KOTOpbIE  JaioT
yuyamuMmcs BO3MOXXHOCTH HpHOGpeCTI/I OIIBIT
BCICHHUA KOHCTPYKTHUBHOTO JUajiora, prHHOBOﬁ
paboTel mnM paboOTHl B Iapax, KOTOpblE ydaT
LIKOJIbHUKOB KOMaHTHOU paboTte u
B3aMMOJICHCTBHIO C APYTUMH JETbMHU

11

12

YenoBek U OKpyXkaromas
cpena

PesepBHOE Bpems

- WHUIMMPOBAaHHE M IOJACPIKKA
HCCIIeI0BATEIbCKON AEATENbHOCTH IIKOJIBHUKOB B
pamMKax peanuM3allidl WMH HHAUBUIYalIbHBIX U
TPYIIOBBIX HMCCIIEAOBATEILCKMX MPOEKTOB, YTO
JacT  [IKOJbHUKAM, HAaBBIK  yBAXHUTEIHHOTO
OTHOIICHWS K UYXUM HIeIM, O(QOPMIICHHBIM B
paborax  ApYrMX  HCCllefioBaTeNel,  HaBbIK
MyOJIMYHOTO  BBICTYIUICHHSI TIEped  ayAUTOpHEH,
apryMEHTHPOBAaHUS W OTCTaWBaHUS CBOCH TOYKH
3peHHs

- YCTaHOBJICHHE JIOBEPHUTEIHHBIX OTHOIIE
MEXIy YYUTEJIeM U €ro YYCHHKaMH, CIIOCOOCTBYIOL
MMO3UTHBHOMY BOCHIPHUSTHIO YYallMMHCS TPeOOBaHU
mpock0 y4YUTeNs, TMPHUBICUYCHUIO WX BHUMaHUS
obcyxaemMoil Ha ypoke MH(OpMAIMK, aKTUBH3AIIY
MO3HABAaTEILHOU JESITEILHOCTH,

- MmoOyXJeHHEe IIKOJLHUKOB COOJIONATh
YPOKE 06IHerI/IH5[TI)IC HOPMbI TIOBCACHUA, IIPpaB
OGH_ICHI/IH C YUUTCIISAMHU W MIKOJbHUKAMH, ITPUHITL
y4eOHOI TUCHUIUIMHBI U CaMOOPTaHU3aIUU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102
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