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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (manmee - Owomorus) Ha
YpOBHE cpeaHero ooOiiero ooOpa3zoBaHus pa3paboTaHa Ha ocHoBe DeneparbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yrayO6néuHoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble TpeaMmeTb». CormacHo mnonoxenusMm OPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenupanii  oOy4eHUsT Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHus U
MIPU3BaHBl OOCCIIECYUTHh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mMM, cpeHUM MpodeCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE peIIeHUE 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX WM Pa3BUBAIOIINX
3a/a4y, CBS3aHHBIX C TpodopueHTarmeln 00yJaronmxcsi M CTUMYJIHPOBAHHUEM
MHTEpeca K KOHKPETHOM 00JIACTM HAy4YHOI'O 3HAHUA, CBA3aHHOIO ¢ OMOJOTrHEH,
MEJUITMHOM, 9KOJIOTUEH, TICUXOJIOTUEH, CITOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buonorus" naér mpeacraBieHHE o
Heau M 3aJadax M3ydyeHus ydyeOHoro mpenmera «buosnorus» Ha yriayOnéHHOM
YpOBHE, onpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAepKaHue, ero
CTPYKTYpPHpPOBAaHME TIO pazjieliaM H TeMaM, paclpelesieHne To Kjaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH TMPUHINAN TPEEMCTBEHHOCTH C HW3y4YeHHUEM OWOJIOTHU Ha YypOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OPHUEHTHUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PCHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHUI O 370pOBOM 00pa3e >KM3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peamusanuu  TpedoBanuit PIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METAINlpPeJAMETHBIM M TIPEAMETHBIM pe3yJibTaTaM OOydYeHHUS U B
(GOpMHpPOBAaHUM OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIBHOW  JIESITCIIBHOCTH
OOy4JarommMXxcsi MO OCBOCHHIO COJEPKaHUS OMOJOTWYECKOTO O0Opa3oBaHUS Ha
YpOBHE cpeaHero o01iero oopa3oBaHus.

VYueOnsbiii npeamet «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT OuOJIOTMYEeCKOoe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



paciiMpeHre U yriayOsieHue 3HaHWM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHUH, SMOPUOJIOTUM U OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U HKOJIOTUH.

N3yuyenue ydeOHOro mpeamera «buonorus» Ha YIrIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJIYyYEHUIO
OuoJiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/ejoB OMOJIOTMM HAa YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUSA TOJYy4YarOT pa3BUTHE. Tak,
paclIMpeHbl U YrIyOleHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KHUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX KHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIEro
BbIOOpa mipodeccur. Bo3MokHA Takyke HWHTErpaius OWOJIOrMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKY, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMYy mnpenmery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUMOHHBI MOAXOABl K HW3YYEHHIO OWOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYecKOro pasHooOpasus IuiaHeTtl. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTMH, SMOPUOJIIOTMHU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKIUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHU, AKTyalU3UPYIOTCS 3HAHMS OOy4yarlIuXcs Mo OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kiacce u3ywaroTcs SBOJIIOLHUOHHOE
ydeHHe, OCHOBBI DKOJIOTHUU U y4eHHe 0 brocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
OOy4aroIMMUCsE OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJI€W, TPUHIIUIIOB U MIPaBUJI,
JIe)KaIllMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3uM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOMYyJISIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSIX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acCleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTEepeca OOydaromuxcsd K OHOJOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUUECKOT0 MaTepHalia B COJEPKAHUHU MPOrPAMMBbI
no OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM uinu MHOW oOnacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHoro npenmera «buonorus» Ha yrmyOaEéHHOM YpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(eCCUOHATIBHON JAESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBEeICHUSA I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3a/a4:

OCBOEHHUE 00YYarOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUHU, MHOTO00pa3uh M OCOOEHHOCTAX OHOJIOTMYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsIus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUHM, SMOPHOJIOTMM W OHOJIOTUM pa3BUTHS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHMH, MaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJaMU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTHYECKHX
UCCeNOBaHUM B JjabopaTopum M B npupoje (HaOmoJaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaZIcHMEe OOYyYaIOIUMUCS  YMEHHUSIMH: CaMOCTOSTEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; T0JIb30BAThCS
OMOJOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HSKOJOTHYECKUMHU
npo0jemMaMu 4YeJOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)KaloIleW NpUPOAHON cpene, COOCTBEHHOMY 3/10POBBIO H
3MI0POBBIO  OKPYXKAIOIIUX  JIFOACH; OOOCHOBBIBATH M COONIOAATH  MEPHI
npoPHIaKTUKKA UH(GEKIIMOHHBIX 3a00J€BaHU, IPABWJIA MTOBEJICHUS B MPUPOIE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BbIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS WHTEIJIEKTYaIbHBIX U TBOPUECKUX CTIOCOOHOCTEM
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOrHuei
OHOJOTNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIEPUMEHTAIIbHBIX
UCCIIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJAECITUPOBAHUS OMOIOTUYECKIX
O0OBEKTOB U MPOLIECCOB;



BOCIIUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
I1€JIOM M K OTJICTBHBIM €€ 00bEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOMH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B IPHUPOJE;
MHTErpallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 3I0POBbSI
OKpYXXAIOIIUX  Jrojie  (coOmrogeHuss Mep NporIakTUKH — 3a00JIeBaHUM,
oOecrieueHne 0€30MaCHOCTH JKU3HENEATENbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUWM U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHW€  YCIOBMM  JUIsl  OCO3HAHHOTO  BbIOOpa  0OyYarolMMHUCH
WHIUBU Ty AIbHON o0OpazoBarenbHOI TPaeKTOPUH, CHOCOOCTBYIOIEH
nocJenyronemMy npodecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHUBUTyaIbHBIMA HHTEPECAMH U IIOTPEOHOCTSIMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE CpeaHero ooOmero oopa3oBanus, coctabisier 204 gaca: B 10 kmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT6op opraHu3arMoHHBIX (OPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHHU
OCYIIECTBIISETCSA ¢ YYETOM CHEIU(UKU ero COoJASp KaHWs W HaNpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOyYaroIMXcs B BBIMTOJTHEHUU TPOEKTHBIX M YYCOHO-HCCIICI0BATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEISIASTCS ydUTEJIEeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUHM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HaykKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TNPUKIAJHBIE MW TMOUCKOBBIE HAYYHBIC HCCICHOBAHUS B
OHOJIOTHH.

3HadeHure OMoOJOrUK B (POPMUPOBAHUHU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTHUU B
MIPAKTUYECKOM JEATCIIBHOCTA 4YEJIOBEKA: MEIAUILIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE TPUPOIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apseii, 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 OMOJIOTMHM C JIpYyruMu Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YyY€HHUE

KuBble cucteMbl Kak mpeaMer u3ydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh W IEJIOCTHOCTb,
CJIOKHOCTh M YHOPSIAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CAaMOOpraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3allii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHUOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHoTuyeckuit), OuochepHsniii. Ilporecchl, MPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALINU.

N3yueHnne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckor Hayku. HaGmroneHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTH3alus, MeTaaHanus. [lonarue o 3aBucuMon u
He3aBUCUMOM TniepeMeHHOU. IIlnaHupoBanue »skcnepumenta. [loctaHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lonsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpUunMHBI WCKaXEHUs PE3YyJbTATOB JKcnepuMeHTa. [loHsATHe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOU
npupoas», «CTpoeHHe MKUBOTHOU KIETKM», «TKaHU JKHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYECHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  NPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METOJIOB IIPU
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposannvix
K1emok. DIEKTpOHHas MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJOB MUKPOCKOIIUI.

OOopyoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHYECKAN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posb Kak pacTBOpPHUTENA, pEareHra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
posb. Posib KATHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonornyeckue mnoauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypbl OenkoBoi Moinekynbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTypsl. [enatypamnus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonoruueckue GpyHkuuu 6€nkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaPUIbl U TOJIHCAXaPUIBI.
OOmuit  mnaH cTpoeHus ©  (UBUKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununel. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepounibl. buonornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. Ilpasuno Yapradda. Crpykrypa
JAHK — nBoiinas cnmpans. MecroHaxoxaeHue u ouonornueckue Gpynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkuuu AT®. BoccTaHoBiIeHHbIE IEPEHOCUUKH, UX (PYHKIIUU B
kietke. [Jlpyeue wuyxneozuompugocgpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYU OUOMONEKVI U UX KOMNIeKco8. KomnbromepHulil ousaiin u
opeaHudecKull cunmes 6UOMONEKY] U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

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

[unarpammer:  «PacnpeneneHne XUMHAYECKHX JJIEMEHTOB B HEXHBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «lleproguueckass TabaWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBON MOJIEKYJb», «CTpOeHHE MOJICKYI
yrieBooB», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekysbl ATOy.

O6opynoBaHue: XUMUYECKasl IOCYIa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIBIO Ka4eCTBEHHBIX
peaKIuii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbl KIETOK: 3yKapuoTHuecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00Pa30BAHMSI KIETKH.



CtpoeHne mpoKapuoTHIeCcKOoi kiIeTku. KiteTouHnast cteHka OakTepuii u apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYyHKIHMOHUPOBaHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemMma). CTpykTypa — IJIa3MaTHUYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddysusa, obneruénnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIN TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHIOIMTO3: MUHOLMTO3, (paronurtos3. Dk3omuTto3. Kinetounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHON CTEHKU pacTeHUi, TpUOOB.

Huromna3ma. [luto3one. Llutockener. [IBmxenne nurormiazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'ompmxu, JTU30COMBI, UX CTpoeHHME M (yHKUIUHU. B3anmocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [7maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QpyHkuus anmapata ['onpmku. Moougurkayus 6eakos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIECTB B KJIETKE. Bakyosn pactuTesbHbIX KieTOK. KiteTounbii cok. Typrop.

[lonmyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuui u niacmuod. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPUYHBIE W CIIOXKHBIE  IJIAaCTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opraHouasl kieTku CTpoeHue U (PyHKIUU HEMEMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHre U JBUKEHUE SKICYTUKOB W pECHHYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM siipe. JIdyxpomamun u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
Mparcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KiIeTkm», «CTpocHHe
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKku», «CtpoeHue
MHUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKOMN KIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbD».

JlaGopaTtopnass padora «lccnegoBaHue IJIa3MONIM3a W JAEIUIa3MOJid3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIM M TreTepoTpodHBI. YyacThe KHUCIOpOoJa B OOMEHHBIX
npoleccax. JHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTrO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMEeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl U OENKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKCcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B mpouecce
dotocunTe3a. CBeToBas u TeMHOBas ¢aszbl. Pomoodvixanue, Cs., Cq. u CAM-munor
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nudHbX (HakTOpOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHNE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUUUPYIOIINE OaKTepuH, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HAYECHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIe OPTraHU3MBI. Oransl JOHEPreTUYECKOIO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHUE TITFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIBIXaHUE. POJb MUTOXOHIpHUIA B
mporiieccax ouosorndeckoro okucienus. [{uknmnueckue peakmmuu. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memoOpannoz2o epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyiecTBa a’poOHOTO IMyTH
oOMEHa BeIIeCTB repes aHa3pOOHBIM. DPHEKTHBHOCTH SFHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmumbr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHME AJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  aKTHUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl MU KaTajla3bl)y.

JlabGopaTtopnass padora «/3yueHue (QepMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpMHINI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucTBa. TpaHckpunuus — wmatpuunblii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanuwe amuHOKHCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. Opranuzauus reHoma y
MPOKAPUOT U IYKApHUOT. Peryisiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
ornepoHa (d. XKako0, XK. Mano). Monexynapuvie mexanusmvl 3KCnpeccut 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasd.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIE 1 MEIUITMHCKUE TTPOOIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuiux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabmuubr u cxembl: «brocunTes O6enkay, «I'eHeTHyeckuil Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. Hurtepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekawiux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MMPEMUTOTHYECKUH ) EPUOIbI UHTEP(DA3HI.

Martpuunbiii cunres JIHK — permmkanuma. [Ipuanuner perumkanvun JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TemoMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbell  HaObOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOJAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsiumss mutothdeckoro nukia kietku. [Iporpammupyemast kiaerouyHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JleMoHCTpauumn

Tabnuupel 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Muto3y», «CTpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKa».

Jlaboparopnass  padora  «l/3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYUKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOGHHUS U JKU3HENESTEIBHOCTH  OJHOKIICTOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJICTOUYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBbHBIX TKaHEW: 0Opa3oBaTeNbHAs,
MOKPOBHAs, MPOBOJSIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U pacofIOKEHHs TKaHEH B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCUHUTENbHAs, MbIleyHasi, HepBHas. OCOOEHHOCTH CTpPOCHHUA, (QPYHKIMHA U
pAacHoJIOKEHUS TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'e€HEpaTUBHBIE Opranbl pacTteHuid. OprasHbl u
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIIMKA OPTraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OAHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIECTOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PaCTCHMIA:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. lloryomeHnue BOABI, YIVIEKHCIOIO rasa W
MHHEPAJIbHBIX BEIIECTB pacTeHUsAMH. lIutanue XKMBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MNO3BOHOYHBIX XUBOTHBIX. OTHEmNbI
MUILIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3mMoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxaTtesnbHas IOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixaTenpHass cucremMa 4esioBeka. MeXaHu3M BEHTWISIUUHU JETKUX y MTHL U
MiIeKonuTaomuX. Perymsus npixanus. JprxareabHble 00BEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TPaHCHOPTHBIE CHUCTEMBI PACTECHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum KpoBooOpamieHus. DBOJIOLHOHHBIC
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenne y opranu3MoB. Beimenenue y pacteHuid. Breigenenue y
KUBOTHBIX. CoKpaTturenbHble Bakyonau. Oprasnbl BblaeneHus. PuibTpanus,
CeKpelrsi 1 00paTHOE BCaChIBaHHE KaK MEXaHH3Mbl pabOThl OPraHOB BBIACICHUSI.
CBs13b MOJOCTH T€JIa C KPOBEHOCHOM U BBIICIIUTENIBHONW cucTeMamu. Briienenue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKIETOYHBIX OpraHu3MoB. CHoOpsI
OakTepuil M UUCTHI MNPOCTEHIIMX. 3alUTa Yy MHOTOKIJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHON M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3Ma ot Oosne3Hedl. UmmyHHas cucteMa uenoBeka. KieTouHblil u
I'YMOpaJbHBI UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMyHUTET. Teopust KIOHaNIbHO-celeKTUBHOro ummyHutera (I1. Dpnux, @. M.
beprer, C. Tonerasa). BocrianmurensHble OTBETBI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIE€BaHUM.

PazgpaxxumocTte u  perymsiiqus  y  OpraHusmoB. Paznpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. Paznpaxumocts H  peryinsuus y
pacteHuil. PocToBeie BelecTBa U UX 3HaYCHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. DBOJIIOIMOHHOE YCI0KHEHNE CTPOEHUS HEPBHOU CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediuekc u
pednexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHast perynisiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CUCTEMBI M KX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runoduzapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel U cxembl: «OIHOKJIETOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocimmy», «bakrepumn», «lIpocrenmme», «Opranbl LIBETKOBBIX PACTCHHI,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHuit», «KopHeBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucremay», «/lpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BpraenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHHE MBIIIIbDY,
«mmynurer»,  «KuiieuynomonoctHele», «CxeMa  MUTAaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpOEHUE THUIPBD»,
«Ctpoenue munaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas — cucrtema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKONUTaoIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OO6opynoBaHHe: CBETOBOM MHUKPOCKON, MHUKPOIpPENApaThl OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJIOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0BaHUE I JEMOHCTPAIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o AeicTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUH ONBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXAHU3MA
JbIXATENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW paCTCHHIN.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazMmHokeHHe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecrnonoro  pa3MHOXKEHHUSA: IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBAaHUE.

[TonmoBoe pa3zmuoxkeHue. [lonoBele kieTkn, wiM rametsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
M€Ho03a M TIOJIOBOTO TIpolecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Buthe. ['ameToreHes y >kuBOTHBIX. [10JI0BBIE KeIe3bl.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTenorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00HA U3 21A6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opoobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JAPOOJICHUST MIIEKOMMUTAIOIMIUX. 3apOJBIIICBbIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpPHOHATLHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK  pPe3yylbTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha >MOpPHUOHAIBHOE PAa3BUTHE PA3IMYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCcKOe 3HAYE€HHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B IMpUPOAE. Tumbl pocTta KUBOTHBIX. DAKTOPHI
PETYISIMN POCTA JKUBOTHBIX M YesioBeka. CTaauu MoCcTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [lepnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxxenune u paszButue pacteHui. ['amerodutr u crnopodut. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3mbl peryJisilui OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOxkeHHe», «Tumbl Oecmonoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHUEe AP, «Menosy, «XpoMocoMmbly, «l'amerorenes», «CTpoeHue
ANIEKIETKH M criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <«OKM3HEHHBIM UHMKI MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMATO30UI0B, MOJIENb «L MK pa3BUTHS JIATYILLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOITpEenapaTax.

IIpakTuyeckast padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIIUX
pacTeHUu.

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

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTUH
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunora, A. H. benosepckoro, I'. JI.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U CUMBOJIBL. | 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHBI, aJbTCPHATUBHBIE NMPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKH.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTobl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS.

Jlabopatopuassi paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3usl rTuOPUIOB MepBOro nokojiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPH/IHOTO CKpELMBaHus. [ unore3a YyucToThl raMer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HAclIeIOBaHMUS.
Pacuierienre npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleJOBaHUsl ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILLBaHUS.

CueruieHHOe HacieaoBaHue npuszHakoB. Pabotel T. Moprana. CuersieHHOe
HACJIEJOBAHUE T'€HOB, HApYILICHHE CLEIUICHUS MEXAYy I'€HaMH. XPOMOCOMHAas
TEOPUs HACIECACTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXAaHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporaMmeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue npu3HAKOB, CLENIIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBIM aJulenu3M. B3anMoAenCTBUE HEAUIEIbHBIX TI'€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

I'eHeTYeCKUN KOHTPOJIb PA3BUTHs PACTEHUM, >KUBOTHBIX M 4YEJIOBEKA, a
TaKKe (PU3MOJOTMYECKUX TMPOLECCOB, TMOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Mapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeThyeckue acmeKThl KOHTPOJS U
W3MEHEHUs HACJIeJICTBEHHON HH(POPMAIIMU B OKOJCHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmumpt u cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Menpaens», «AHanu3upymollee CKpemuBaHuey, «HemonHoe nOMHUHUpPOBaHHEY,
«CrenyieHHOE HAacleOBaHWE MPHU3HAKOB y Apo30odumiby, «['eHeTuka momay,



«Kapuotun uenoseka», «Kapuotun apozodpuiby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCIICIUICHUS NPU3HAKOB, MOJEIb s
JICMOHCTpallUM 3aKOHA HE3aBUCHMOTO HACJIEJOBAHMUS MPU3HAKOB, MOJECIb IS
JIEMOHCTPAllMK CILEIJICHHOTO HACIEIOBAaHUs IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydeHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIUBaHUS Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHOTHMIA W cpenbl Tpu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJUYECTBEHHBIC MPU3HAKU. BUabI
W3MEHYUBOCTH: HEHACIICACTBEHHAS U HACJICACTBCHHAS.

MopaudukanuonHass U3MeHYMBOCTh. Ponb  cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyioHHbIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYUBOCTH.

['eHoTUIIMYECKAss U3MEHUYNBOCTh. CBOMCTBA F€HOTUMUYECKON N3MEHUYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TeHETUYECKOr0 pa3Ho00pa3us B Mpejiesiax 0JJHOTO BU/IA.

MyTanmonHass M3MEHYMBOCTh. BuHIBI MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMu. SnepHble W
HUToIIa3MaTuyeckue Myrtanuu. CoMaTUYeCKUE U MOJOBble MyTanuu. [IpudnHbI
BO3HUKHOBEHHsS MyTauuid. MyTareHel W WX BJIMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHoM n3MenunBoctd (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUX akmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB Y OP2AHU3MOB.

JdemMoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuubr w  cxembl: «Bumpl u3mMeHumBoCcTHY, «MoaudukamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTEY, «Meiio3y,
«OmnongoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Buabl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlabopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. llocTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoaHas IporpaMmMa HMCCIEAOBaHUS Te€HOMa
yejaoBeka.  Meroapl  M3yYeHMsT T€HETUKH  4YEJOBEKa:  I'€HEAIOTMYECKHU,
OIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOILBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
Oosie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». JTUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMHUYECKOMY 3arpsi3HCHHIO OKpYysKatolei cpenl. ['eneTnueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomecTukanuss W CEJEKUHUs. 3apOXKICHUE CEIEKIMH ¢ JIOMECTUKAIUH.
VYuenne H. WM. BaBumoa o IleHTpax mNpouUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTe€HUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM WU MOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTH H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMoOHHON paboThl. McKyccTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOMHAITMOHHOU CCJICKIINH. HcneiTanue
npou3BoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIICHKH
¢deHoTua NoToOMCTBa 1 OTOOP IO FeHOTHUITy ¢ momolIbio aHanmza JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJI  CEJNEKIMOHHOM  paboThl.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak UCTOYHUK MYTalUil y KyJIbTypHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TE€HOMHOTO PEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK m1st momydenust ucxoqHoro Matrepuana st CEJIEKIHH.

[Toyuenue HOJIUIIIIONIOB. BuyTpuBugoBas ruOpUAU3aIIHS.
brnu3kopoACcTBEHHOE — CKpellMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Wid ayTOopuauHr. I'erepo3uc u ero mnpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
Dpesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN H
UX JUKUX poaMYed  ans  co3gaHus.  HOBBIX  COPTOB M THOpHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax YIVHUeHUs CYyueCmeyiomux U co30anusi Ho8blx HOpoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbiX MmexHoI02UlL.

JleMoHCTpanun

[loptpersr: H. W. Basumos, . B. Muuypun, I'. [. Kapneuenko, II. II.
JlyxbsHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «L{eHTpBI IPOUCXOKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHUX PSIJIOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH,
«Metoppl cenexkuun», «OTnanénHas ruopuauzanus», «MyrareHes».

JlabopaTopHasi padora «3yueHrue cCOpTOB KyJIbTYPHBIX PACTEHUNA U MTOPOJT
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnueckas padora «lIpuBnBka pacTteHun».

Ikckypeusi «OCHOBHBIE METOAbl M JIOCTHKEHHUS CEJIEKUHUHU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHWCTBO, B J1aOOPaTOPHIO
arpOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaauimonHas
OMOTEeXHONOTHS:  XJeOOMeueHue, TMOMyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnHe. Mukpoouonoruueckuit cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nlaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUss W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJlEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWLIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOA TpaHCIUIAHTALIMM SJI€pP KJIETOK.
Texnonozuu 0300po6eHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHoix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss MW = NEPCHEKTHBBI  XPOMOCOMHOM M T'€HHOM  WH)KCHEPHUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaiu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUMH TPEXMEPHOT0 OMONPUHTUHIA U cKaddonauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C 1EJbI0 OOecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-comepkamuyx BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHass HHKEHEPUs».

JlabopaTtopHnasi pa6ora «/3ydeHnue 00bEeKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX POAYKTOBY.

Jdkckypeusi «bHOTEXHONOrusT — BaKHEWINas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxaeHue W pa3sBUTHE 3BOJIOLMOHHBIX NpPeEACTABJICHHMN B
ounoJioruun

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHMS
napBuHu3Ma. JKusHp u Hay4dHas aesrenbHocTs Y. JlapBrHa.

JIBroKy1IME CUiIbl HBOJIIOLMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmienne cuaTeTrueckoir Tteopuu dBomonuu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHCTpaIMuK

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnbe, Y. lapBun, C. C. YerBepuxos, 1. U. HImanerayzen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHuii U >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymiectBoBaHue», «llopoasl romydeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opopl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxeMa COOTHOIICHHS JBHXKYIIMX CHJI 3BOJIOIUI,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLII.

Tema 2. MuKkpo3BoIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IMHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyisiuuid. M3meHeHue
reHo()oH/a TOMYJALMHU KaK »3JIEMEHTapHOE 3BOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIH
npouiecc. KomOunaTuBHas wu3MeHuMBOCTh. Jlpeld reHOB — ciydaiiHbie
HEHaNpaBJieHHblE W3MEHEHMsS YacTOT ayiesied B Homymmsuusx. OQPdext
ocHOBaTend. Iggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuueckKo2o
paznoobpasus: npudunsl u creocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLui:
reorpadudeckas (mpocTpaHCTBEHHAs ), OMoJIoTUYECcKast (PEPOTyKTUBHAS ).

EctecTBenHbIit 0oTOOp — HampaBisiomwii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWIM3UPYIOLIUNA,  pa3pbIBAIOIMIMA
(nm3pynTuBHbIi). [lonoBoit 0TOOp. BO3HMKHOBEHHE W HBOMIOLUS COLUAIBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yjibTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHE ~ MpUCNOCOOJIEHWH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3mMoB: MOp(OIOrHYECKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIOIMH. M3omsmus — ximroueBod ¢akrtop BuaooOpazoBanus. Iyt u
CIIoCOObI BUJI000pa30BaHMUS: aJIONaTpUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monurIonM3anus,
rubpuanzaiys). JJuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s1eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuU

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buxymme
CWJIbl HBOJIIOLUNY», «IKOJIOTMYECKass M30JSLUs MOMYJALNI CeBaHCKOW (openm»,
«['eorpaduueckass M30AUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
naypckoi», «llonmynsiiiMoOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «CxeMa
JNEUCTBUS €CTECTBEHHOro 0TO0pa», «Dopmbl OOpHOBI 3a CYIIECTBOBAHHUE,
«MBaycrpuanbHblii MenaHu3M», «OKuBble uckonaembie», «[IOKpOBUTEIBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «Crnocobwsl BUgooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMUYECKOE BUI000PA30BAHUE BHUIOB CHHUID),
«ITomumonasl pacTeHuit», «KamyctHo-peneunbiii ruOpu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IUYHBIX MPUCIIOCOOJICHNH, uydeslia MTHI[ W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi padora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIAY.

JlaGopaTtopnasi  paGora  «lIpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEJbHAs 1EIeCO00Pa3HOCTDY.

JlaGopaTtopnasi paGora «CpaBHeHHWE BHJOB IO MOp(oIoruuecKkoMy
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS MaKpOlIBOMIONMHU. [laneoHTonOrmyeckue MeTO[bl
uzydeHus: oHBomonuu. Ilepexonnbie ¢GopMbl W (QUIOTEHETUYECKUE  PSAbI
OpraHU3MOB.

buoreorpaduyeckue Metonsl u3yudeHus sBodronuu. CpaBHeHHe GIOpBl U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obGmactu 3emun. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpHUONOrHYecKre U CPaBHUTEIHLHO-MOP(OIOrHUECKHEe METOAbl U3YyUEHUs
BOMIOLMHU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynuMeHntapubsle  opraHbl M aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYECKUE  METOJbl  W3Y4YeHHUsS  HBOJIIOIUU.
['omonornynsie reHbl. COBPEMEHHBIE METOMABI MOCTPOCHHUS (PHIOTeHEeTHYECKIX
JIEPEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas pajauanusi. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanun

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

Tabmuubl U cxembl: «DUIOTCHETUUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punuodutsr»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emiun», «Jlpei) KOHTHHEHTOBY,
«Penuktel»y, «HavanpHble CcTagud SMOPUOHAIIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTMYHBIE OpraHbDy, «PyIHMMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJIeHUS 3BOJIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUmoTe3bl NPOUCXOXKIEHUS >KU3HM Ha 3emie. AOuoreHes u
naHcrepmusi. [JloHayyHble IpeACTaBICHUS O 3apPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ ONpOBEpKEHHE ornbITamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU YBOJIIOIMH. [LmanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OopraHnyeckux BemecTB u3 Heoprannueckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapwuna, TunoTe3a nepBuaHOro Oynpona J[x. XomnaeitHa, TeHeTHUECKasi TUTIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopust 3emuin U Meroabl €€ wu3zydeHus. VIcKomaemble OpPraHHMYECKHE
octaTkd. ['eoxponomorus u e€ w™eronbl. OTHOcUTENbHASE U abCONIOTHAs
reoXpoHOoJorus. I'eoXxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHbie 3Tanbel opraHudeckord »HBoaonud. [losgBieHne u 3BOTIOLUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onu3Ma. BO3HUKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHaJIOT MEepPBhIX Ha 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIpoucxoxkaeHne MHOTIOKJIETOYHBIX OpPraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOUUUA BbICIIUX pacTeHUH. OCHOBHBIE apOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUH U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimid. IIporncxoxaeHrne MIEKONUTAOUIMX U
ntui. Ilpunuun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emie MO 3pamM M NEpHOAaM: apXeu, IMpOoTepo30il,
najgeo30i, Me3030M, KaitHO30¥. OOmas XxapakTepucThKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieoOpa3oBaHue: €ro yciaoBUs U BIUSHUE HA Ta30BbI cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuunel kinaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHUYECKUE TPYNIbI OPTaHU3MOB.

JleMmoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwu, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YUYCHHUIO CaMO3apoXKJeHUsl Xu3HW», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  HJBoNIOUUN», «['€oXpoHOJIOrMYecKass  IIKajay,
«HauanpHbIe 3Tarbl OPraHUYECKOW IBOMIONUNY, «CxeMa 00pa3oBaHHS dYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW MNpUpPOAb, «CTpOCHHE BUPYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHuorokierounbsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocteiimme», «KumeqHomomnocTHbIey,
«IInockue 4EpBUY, «UEHUCTOHOTHEY, «PpIOBIY, «3€MHOBOHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou ape», «Pa3BUTHE )KU3HU B NMPOTEPO3OMCKOU Ipe», «Pa3Butue Ku3HU B
IaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne Ku3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuud pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yydella MTUI W 3BEPEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3ydeHno abMOr€HHOTO CUHTE3a OPraHUYeCKUX COCIMHEHUN B
NepBUYHON aTMochepe.

JlabopaTtopnasi paGora «l3yueHue M omnHMcaHuWE HMCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI paCTECHUI
Pa3HBIX OTAEIIOB).

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEM CTPOCHUSI TTO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOUCXOXKICHHM YEJIOBEKA. PenurunosHele
B033peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZICTBO YeI0BEKa ¢ )KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckre. OTanyus 4enoBeKka OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE rOJOBHOrO MO3ra U BTOPOM CHUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akTophl) aHTPONOreHe3a: OMOJIOruYecKre, ColuanbHbIE.
CooTHolIeHnEe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHHME 4Yen0BEKOOOpa3Hbie O00E3bSHBI
(TPOKOHCYJIBI) ¥ pAHHUE TMOHTHJIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsiH U
JroJie. ABCTpaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBek yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIFOJAEH
3a  mnpenensl  Adpuku. YenoBek reiaenbOeprckuil — 0oOmMMM  MpeIoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro0. UYemoBeK HEaHAEepTAIbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreneTrka U NajueoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJNSALMSIX
yenoBeka. MyTanMoHHBIA mpouecc W noauMop@usM. [lomyssiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHsatue o pace. bonpmme pacekl: €BpONeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCIOBUSIM OKpYXKAlOUIEH Cpebl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuinHapable  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJISAIUN. broconuanbHble UCCIEAOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

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

Tabnuibl u cxembl: «MeTOoIbI aHTPOTIOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsHBI», «CKeNneT dYelnoBeKa M CKEJNeT IIMMIIaH3ey,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «UYenoBek  ymenwlit», «YenoBek
NPSIMOXOAIIMIY, «JleHncoBckui yenoBek» «Heanaepransupny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITamnbl SBOJIOLNHN YEIIOBEKa», «Packl UeoBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHOJICHCKUMH CIOKETAMHU TPOUCXOXKICHUS 4YEJIOBEKa,
dboTorpaduu Hax0I0K KCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIENb
yepena 4YeloBeKa M uepena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YeJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YeJIOBEKa, CBS3AHHBIX C MPSAMOXO0KICHUEM.

IIpakTnueckas padora «3yyeHre SKOJIOrMYECKUX aJal TNl YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHHSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3Butue 3kojorud B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HAyKaMHU.



Metonsl sxonoruu. [loneBbie HaOmOAEHUA. DKCIEPUMEHTHI B HIKOJIOTUU:
NpPUPOAHBIE W JIabopaTopHble. MoJETMpoBaHHEe B HKOJIOTUH. MOHUTOPHUHT
OKpY’KaIOIIEN Cpe/Ibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBIH.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepiios, 2. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxemsl: «Pazgensl skonorum», «Metoasl skosorum», «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPeIbl».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

DKOJIOTHYECKHE (PaKTOPbI U 3aKOHOMEPHOCTH UX nencTBus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. lIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOUOHTHBIE M CTEHOOHMOHTHBIC
OpraHU3MBbl.

AbGuotnueckue ¢pakropel. CBeT Kak sKonorudeckuid axrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CHUTHaJIbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [oMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHuil K
noJiIepKaHuio BojgHoro OanaHca. Knaccudukamusi pacTeHH MO OTHOIIEHHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K M3MEHEHUIO BOJHOTO pPEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHAasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xuMuyeckue
OCOOEHHOCTH Cpell OoOuTaHus OpraHu3MoB. lIpucmocobiieHus OpraHU3MOB K
YKU3HM B Pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBIL. CyTOUHbBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. I[lonstne o Ku3HEHHON (opme.
XKuznennsle POpMBI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUIKU, MHOTOJICTHHE



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

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHUCTBHIL:
KOHKYPEHIUsI, XUITHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomneparus,
MyTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OpPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpau

Tabmuubl U cxembl: «Jkonorudeckue Qaxrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3nONOrHUECcKUe aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHUS OpraHu3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuszHeHHbIE  (GOPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA IIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUS), «XulHuuecTBoy, «llapasutuzm», «KoHkypeHnus», «CumMOnos3y,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PAa3UYHBIX OJKOJOTUYECKUX (PaKTOpoB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHUSI, repOapuu U KOJUICKIIUU TEIJIOJIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia NTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduTaM, kcepodutam, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapud M KOJUICKIIMM PACTEHUNW U JKUBOTHBIX, OOJIAAlONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKITUU DPACTEHHM W >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JIMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTtopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTHM pAaCTEHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOILYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIIUY. [Honynsiius Kak
ounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpenbl, (Pu3ndecKkux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTeIW MOMYJISIIUU: YHCICHHOCTb, IUIOTHOCT,



BO3pDaCTHAasT M IIOJOBasl CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssinuu. OlleHKa YUCIECHHOCTHU TOIMYJISIUHN.
JlnHaMUKa MOMyJAUUA U €€ Perydaiud. bUuoThudeckuil MOTEHIMAT MOMYJISLNH.
MoaenupoBanrue TMHAMHUKHA TONYyJsiiui. KpuBble pocTa YMCIEHHOCTH TOMYJISIINM.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonarue o0 sKoJoTMYECKON HUIEe BHaa. MectooOuTanue. MHoromepHas
Mozeib 3Kosiorndeckon HumM JIx.M. XatumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bua kak cucrema nomynsauuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTUM TIOBEJCHUS W MUrpaluid >KUBOTHBIX. buonormueckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMmbl: «IKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  nonmyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonyasanun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogenb 3xonorudeckot Humm . M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIUHU KUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucmocoOneHus ceMsH  pacTeHHUH K
PacCeICHUIO.

Tema 9. Ikos0rust co001IECTB. IKOJOTHYECKHE CHCTEMbI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBS3W MEXIy
OpraHu3MaMH B OUOIIEHO3E.

Okocucrtema kak oTkpbiTasi cucrema (A. JIx. TeHncnu). OyHKIMOHAJIBHbBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OIOKHU
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopoT BeleCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaMUIbI YKCEN, OMOMAaCChl U SHEPTHUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Knmmmakcrnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[TpupoaHble 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpPONOre€HHBbIE HKOCUCTEMBI. ATrposKocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opozckas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormueckoe wu
X035MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTUU U BEHIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll PA3HbIX Mmunoe Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMEUs.
MeTom010THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanun
[Toptper: A. JIx. Tencnu.
Tabmuubr u  cxembl:  «CTpyktypa  OuoreHo3a»,  «DKOcHUCTEMa

HIMPOKOJUCTBEHHOTO Jiecay, «IKOCHCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipyninbl OPraHu3MoOB B 3KocHUcTeMe», «KpyroBopoT BEHIECTB B 3KOCHUCTEMEY,
«llenun nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT TUPAMHIA YHCEID,
«IKonorudeckas mupamuaa OMOMACChly), «IKOJIOTHUECKass MUpaMuIa SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
HHEPrUM B arpoueHo3er, «[Ipumepsl ypOosKoCUCTEMY.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydelia ITHIL |
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanre ypO03KOCUCTEMBD».

JlaGopaTopnasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN WM TTIOWMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcusi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO34MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TN CYIIECTBYET WIIH
CyILECTBOBaJIa KM3Hb. PazBuTHe npejacTaBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdepnl. OcoOeHHOCTH OMOChepbl Kak
rio0abHOM PKOCcHCTeMbl. JMHamudeckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXUMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdeprl. I[lonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEILIAHHbIE U ITUPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QyHKIUSA )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMANIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «I'eocdepsl 3emnm», «KpyroBopoT azota B mpUpoOIE»,
«KpyroBopoT yriepoga B mpupose», «KpyroBopor Kuciaopojga B TPHUPOJIES»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmn», «Knumatuueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanueiii gec», «ILIupokoancTBEHHBIM
necy», «Crenby, «CaBanHay, «IlycTbiHs», « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3JeicTBHE YellOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTPOIIOTEHHOE BO3/CHCTBUE HA PACTUTENIbHBIM M KUBOTHBIM Mup. OxpaHa
pPaCTUTENLHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
boranudeckue caipl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHS UEJIOBEUECTBA W IPUPOJIBI.
PanimonanpHOE  TPUPOJONONIL30BAHME W COXpaHEHHE  OHMOJOTHYECKOTO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIEICTBUA.

Pa3Butrie METOJIOB MOHUTOPUHTA PA3BUTUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uUccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHbIX 6U008 U 3IKkocucmem. OcHoGvl



IKopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1mouBb», «llapHukoBbit  AdhPexT», «Ocobo
OXpaHseMble MPUPOIHBIE TEPPUTOPUNY», «MOJEIN YIPaABIIEMOIO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWHW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OoOy4JaroImMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpEeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTHYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI TT0 OMOJIOTHUHA
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACNCHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpasoCO3ZHAHUS  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, UCTOPUUECKUMHU U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUsS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY U IPAaBOMOPSAKY, YEJIOBEKY TPY/Ja U CTapLIEMy IMOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon ®Penepauuu, npupoie u
OKPYKAIOIIEN CPELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YJArOIINXCsI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCIUTATEILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YyYaIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAaHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U IIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX W MO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMATIbHBIM MOJIOKEHUEM,;

TOTOBHOCTh K COTPYAHUYECTBY B MIPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COCPKAHUS;

TOTOBHOCTh K TyMaHUTApHON U BOJIOHTEPCKOMN NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoauHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHUs 3HA4YCHHUs] OWOJOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

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



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

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3aluus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHUMAHUE IEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TMOCIEACTBUN W HENPHITHS BPEAHBIX NPUBBIYEK (YIMOTPEOJICHUS
aJIKOTr0JIsl, HAPKOTUKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MAacTEPCTBA, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

MHTEpEC K pa3inyHbIM cdepaM MpodheccCHoHaTbHON e TeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpPA30BAHHIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTMYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUU TNpoOJeM, CBSA3aHHBIX C palOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B DOKOCHUCTEMAaxX, OXpPAaHY BHUJIOB,
aKocucTeM, orochepsr);

AKTMBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEI  OKPYKAIOLIEH
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATh HEOJArONpPUATHBIE SKOJIOTUYECKUE
IIOCJIEICTBUS NIPEAIIPUHUMAEMBIX ACHUCTBUI U IIPEIOTBPAILATD UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIIBITA JIeSITEILHOCTH 9KOJIOTHYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHON W COLMAIBHOMN
MPAKTHUKE, TOTOBHOCTH K Y4aCTHIO B MPAKTUYECKOM JI€ATEIBHOCTH SKOJIOTHYECKOU
HaMpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YMTATENIbCKOW KYJbTYpbl KaK CpeJICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHUE creruduKd OWOJOTMM KaK HayKd, OCO3HaHHUS €€ poju B
GbOpMHUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpEeACTaBICHUS 00 OKpY)KAIoIeM MHpE KaK O €JIMHCTBE IPHUPOJIbI, YeJoBeKa U
oOllecTBa, B TO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpoOeM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOEeKAEHHOCTh B 3HAYMMOCTH OWUOJOTUM JJIi COBPEMEHHOW IMBWJIM3ALINU:
obOecricueHUsT HOBOTO YPOBHSI Pa3BUTHS MEJUIIMHBI, CO3JaHHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  pelaTh PEeCcypcHbie  MPOOJIEMBI  Pa3BHTHS
YeJI0BEYECTBA, MOMCKA MyTeH BhIXOJIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOOJIeM U
obecrieueHus:  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpcoB M (HOPMHUPOBAHHMIO HOBBIX CTaHJIapTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYCHUHW OHMOJOTHYECKUX 3HAHUM B IEIAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONW T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaroIuxcs, GopMHpPYyeMOit
IPY U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB MO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHMS [JIs aHajiu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIET0 MUPa U MPOUCXOMAIMNX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUST HAa OCHOBE HAay4yHBIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C [IEJIbI0 MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CITOCOOHOCTh CaMOCTOSITENILHO HCIIOJIB30BaTh OWMOJIOTMUECKHE 3HAHUSA JJIs
peleHus Tpo0JIeM B peajbHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYMMbIe JUIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYJArOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTpasKaloIIne
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcClieIOBaHUE,  HAOJIOJICHHE,  WU3MEpPEHHe, OKCIEPUMEHT U JApYrue);
YHUBEpCAJIbHbIE y4eOHbIE JAeHCTBHS (IIO3HABaTENIbHbIC, KOMMYHUKATHBHBIC,

PErYJISITUBHBIE), 00ecreynBaroIme dbopmHpoBaHue (YyHKIHMOHATBHOM
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYYalolUXCs; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJIbHble ydyeOHbIE JIEHCTBUS B
ITO3HABATEIIHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CpPEIHEro OOIIEero
oOpasoBaHust y oOyuwatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHbIEC yueOHbIE AEHCTBHSI, KOMMYHHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsITUBHBbIE YHUBEpCAlbHbIE Y4YeOHblEe JIEHCTBUS, COBMECTHas
NeSATEIbHOCTD.

MeTtanpenMeTHble PE3yJIbTaTbl OCBOCHMSI TMPOTPAMMBI CPEIHEro OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBananenue YHHMBEPCATbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOATENBbHO  (QOPMyJIHpPOBAaTH U aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHWM NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(aHaynn3a, CUHTE3a, CPaBHEHMUSI, KiaccuduKauu, 0000IIeH s ), pACKPBIBATh CMBICII
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKHUE MOHATUA JUIsl OOBsICHEHUS (DAKTOB U SIBJICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS. B PaCCMATPUBAEMBIX
SIBJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKIHOUCHMS,;

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



TaKK€  MNPOTHUBOPEUMM  pa3HOTO  poja,  BBISIBICHHBIX B Pa3jM4YHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTb, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOJECHUCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MPOCKTHON JESTEIBHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HaHWs, €ro WHTEPIpETalH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsIX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COITUAIBHBIX MPOCKTOB;

(GopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESTEIIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJM3UpOBaTh 3ajauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apTryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHs 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIIECTBIISTh IEJICHANIPABICHHBIN TMOUCK TMEpPeHOca CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANTBHYIO CPELY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeJiaraTh OPUTHHAIBHBIC TOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) paborta ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MHPOpPMAIUH (TEKCTe Y4EOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTHYECKHX CIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUS], KPUTUIECKU OLICHUBATh
e€ IOCTOBEPHOCTh U HEMMPOTHUBOPEUHUBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHITIOJHEHUSI yUeOHBIX
3aj1ay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KyJIbTypy aKTUBHOTO MCIOJIb30BaHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

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

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HABBIKAMHM  pacloO3HaBaHWS W 3aMATHl  WHOOpMAaIuH,
MH(GOPMaIMOHHOM 0€30M1aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmenme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIILHO BBITIOJIHEHUS Tpe/jiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOIEHWS W B3aUMOJICHCTBUS, MOHMMAThH
HAMEPEHUS IPYTUX JIIOJICH, IPOSBIIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH peleHUN OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHON 3a/1a4H;

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



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTABJISITh IUIAH JEHCTBU,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIHiA pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HIAEU C TIO3ULUUNA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHUSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

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

CaMOCTOATENIbHO COCTABJISITh IUJIaH pEIICHHs Npo0JemMbl €  y4ETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

cioco0CcTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

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

BJIAJE€Th HABBIKAMM  IO3HABATENHHON  pedieKCMH KAk  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHS;

YMETb OLICHMBATh PUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX NpPU AaHaIU3€ pPe3yJbTaTOB
NEATENbHOCTH;

3) npuHsATHE ce0Osl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYI'MX IIpU aHaJIW3€ pe3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHHUSI COJEpXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpOBHE OpPHUEHTHPOBAaHBI Ha oOecredYeHue
npobuapHOro  o0yueHus — oOydaromuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMH HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUM U WX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHbIX XU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

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

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U pOJM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHUH TpoOJieM  palMOHAIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoIoruy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUMX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast Teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHocTd T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1meHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHW#),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIIJICHUS, YACTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHngenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIEIOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, HM3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYHIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€IOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUM, JXUBOTHBIX, YEJIOBEKA, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIMX B OpraHU3Max PACTEHUH, )KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKUX
IPOIIECCOB: 0OMEHa BelIeCTB (MeTaboIM3M), MPEBPAIEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO pa3BUTHS,
pPa3MHOXKEHHUS,  HWHJIMBUIYaJBHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOIEHeE3a),
B3aMMOJIEHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXIYy OpPraHOWIAMHU KIETKH M HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTIMUYMUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33a]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLECCaMU U SBJICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
npaBuia mpy paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ielb WCCICIOBAHMs, aHATU3UPOBATH IOJYYCHHBIC
PE3yNbTaThI U JCNaTh BBIBOJIBL;

YMEHHUE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OHOJIOrHw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIBHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATH  MOJYYEHHBbIE  Pe3yJNbTaThl HA  YUYEHHYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmactu  Ouomorud ¥ MEAMIMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAMpPaBIEHHOEC W3MEHEHHWE T'€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oynymied mpodeccrnoHalbHOM
JEATEILHOCTH B 00JacTH OWOJIOTHH, MEAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CEJIBCKOTO XO3SMCTBA, MUIIEBON MPOMBINIIEHHOCTH, YTAyOIsITh TO3HABATEILHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIONIEH npodeccuu 1
NPOJOJDKEHHE OMOJOTUYECKOro 00pa3oBaHMs B OpraHU3alUsX  CpPEeIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUA.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ U pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B ITO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYECKUX
npoOJeM 4YeloBEeuecTBa, a TaKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
PUPOOIOIH30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTM OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHI, IKOCHUCTeMa, Ouocdepa), OMOJOTHYECKUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bapa), npasuwna (munumyma [O. Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHUE  BJQJ€Th  OCHOBHBIMH  METOJAaMH  HAYYHOTO  TIO3HAHWUS,
WCITOJIb3YEMBIMH B OMOJIOTHICCKUX MCCIIEIOBAHUSX KUBBIX O0BEKTOB U IKOCUCTEM
(ommcanue, U3MEpeHue, HaOIIOJCHUE, SKCIEPUMEHT), CIIOCOOAMU BBHISBICHUS U
OIICHKH aHTPOIIOTCHHBIX N3MEHEHU B IPUPO/IE;

YMEHUE BBIJCIATh CYIICCTBEHHBIC TIPH3HAKH: BHJIOB, OHOTEOIICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O orOopa, aJIIONaTpUYECKOro u CUMITaTPUIECKOTO
BUI000pA30BaHUS, BIUSHUS JABMKYIITUX CHJI SBOJIONUY HA T€HO(OH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXKAY TPOIECCAMH DBOJIOIHH,
JIBIDKYIIAMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX YKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISITH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpefie OOUTaHMs, a0MOTHYECKUX M OMOTHYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIECTBOBAHMSI IPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BISABISTh TPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKUE padOThl, COOIIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, MPOBEPSITh HX OKCIEPUMEHTAIBHBIMU
cpencrBamu, GOpMYIHpPYs 1elb MCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHw,
DKOJIOTUU W MEIWIIUHE, MPOBOJAMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaTbl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUSI
ri100aabHBIX M3MEHEHU B Onocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTbHON
NeSATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUH, TPUPOIOTIONH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyOJIATh TO3HABATEIbHBI WHTEpPEC, HaINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccnrt U MPOJODKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kontpoabnbie  IIpakTHueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
1 buonorus xkak Hayka
2 JKuBbie cCTEMBI U UX H3Y4YCHUE
3 buonorus knetku 0.5
4 XuUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKINH KIETKU 8
6 OOMeH BellecTB U NpeBpallieHue S3HEPTUU B 9 1
KJIETKE
-, Hacnencreennas napopmanus u 9 05
peanu3anus e€ B KJIeTKe
8 JKu3HEeHHBIH UK KIETKA 6 1
9 Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5
11 I'enetnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIENCTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 BuoTtexHonorus u cuHTETHYECKass OMOIOTUS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne ni/m Kourposbnbie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 3apox/IeHUE U PA3BUTHE SBOIOIIMOHHBIX 4
MPEJICTABICHU B OMOJIOTHI
2 Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThI 6
[IpoucxoxaeHne u pa3BUTHE KU3HA HA
4 p A p 15 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHHUSIX
6 OpraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
OpraHu3msl 4 cpesja 0OuTaHUs 1.5
DKOJIOTUSl BUJIOB U MOIYISUN 0.5
DKoJorusi cood1EecTB. DKOJIOTHYECKUE
9 12 0.5
CHCTEMBI
10 buocdepa — rnmobanbHas sxocucrema
11 YenoBek U OKpyKarolas cpena
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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