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MHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeObHomy mnpenmety "buonorus" (manee - Ouosorusi) Ha
YpOBHE cpeqHero oOiiero odpazoBaHus pazpaboTaHa Ha ocHoBe DenepalibHOrO
3akoHa oT 29.12.2012 Ne 273-03 «O6 oOpa3zoBanuu B Poccuiickoit @enepamum,
OI'OC COO, Konuenuuu mnpenonaBaHusi yuyeOHoro mnpenmera «buonorus» u
OCHOBHBIX IOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTAHUS.

VYyeOubiii npeamer «buonorus» yrayonénnoro ypoBHs uzyuyeHus (10-11
KJIACChI) SIBJISIETCS OJHUM K3 KOMIIOHEHTOB MpeAMETHON obnactu «EcTecTBeHHO-
HayuHble peaMeTh». CornacHo nojoxeHusiMm GI'OC COO npodunsHbie yueOHbIE
OpeIMeTbl, H3ydyaeMble Ha yriayOJEHHOM ypOBHE, SBISIIOTCS  CIIOCOOOM
muddepennmanu  OOy4eHUsT Ha YpOBHE CpeaHero oOmiero ooOpa3oBaHUs U
NpU3BaHbl OOECMEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01mM, cpeTHuM IpodeccuoHaIbHBIM U BBICIIMM 0Opa3oBaHueM. B To xe Bpems
KOKJIBIH W3 JTHUX Y4YeOHBIX TPEIMETOB JOJDKEH OBITh OPUEHTHPOBAH Ha
NPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBA3aHHBIX C MpoQopUEHTalUeld OOy4YalolUXCd U CTUMYJIUPOBAHHEM
MHTepeca K KOHKPETHOH 00JIacTW HAy4yHOTO 3HaHMWS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULHUHON, SKOJIOTHEHN, TICUXOJIOTUEN, CIOPTOM UJIH BOEHHBIM JEJIOM.

[Iporpamma no yueOHomy npeamety "buosnorusa" naér npeacraBieHue o 1eiu
U 3a/1auyax M3y4yeHus yuyeOHoro mpeamera «buonorus» Ha yriyOiIEHHOM ypOBHE,
onpejensieT o0s3arenbHOe (MHBApUAHTHOE) TPEAMETHOE COJAEp)KAHUE, €ro
CTPYKTYpUpPOBaHHME IO pa3JeinaM W TeMaM, paclpeleleHue o Kiaccam,
PEKOMEHyeT TMOCIEAOBATEIbHOCTh M3YUCHHUS Y4eOHOro MaTepuana ¢ yd4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOTo IIpoliecca,
BO3PACTHBIX 0COOCHHOCTEH o0ydaronuxcs. B mporpamme 1o 6MoI0TuK peann3oBaH
MIPUHIINAI IPEEMCTBEHHOCTHU C U3yYeHHEM OUOJIOTUH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, Onarogaps uYeMy TNPOCMATpPHBAETCS  HANpPAaBJICHHOCTh  Ha
MOCJIEyIOee pa3BUTHE OWOJOTHYECKUX 3HAHUM, OPUCHTUPOBAHHBIX Ha
(GopMuUpOBaHHE  €CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHHS,  3KOJOTHYECKOIrO
MBIIUIEHUS, PECTABICHUN O 3J0pOBOM 00pa3e KU3HU, HA BOCHUTAHUE OEPEKHOTO
OTHOIIICHUSI K OKpY’Karolel mMpupoaHoi cpeae. B mporpaMmme 1mo OMOIOTHN Takke
MOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peanuzainuu
tpeboBanuit ®I'OC COO k mNIaHUPYEMbIM JIMYHOCTHBIM, METANpPEAMETHBIM M
MPEIMETHBIM pe3yybTaTaM OOy4YeHHs U B POPMUPOBAHNH OCHOBHBIX BHIOB yU4eOHO-
MIO3HABATEIBHON JEATENIBHOCTH OO0YYaroIUMXCSl IO OCBOEHHUIO COJEPIKAHUS
OMOJIOrMYECKOTO 00pa30BaHMs Ha YPOBHE CPEIHET0 00Imero oopa3oBaHMs.

VYuebOnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOiiero oopa3zoBaHUs
3aBepiIaeT OMOJIOrUYecKoe 00pa30BaHKE B IIKOJIE K OPUEHTUPOBAH HA PACIIUPEHUE
1 yriyOneHre 3HaHU| 00yJaroluxcs 0 JKUBOU MPUPOE, OCHOBAX MOJICKYJISIPHOU U



KJIETOYHOU OMOJ0TUM, SMOPUOJIOTUN U OUOJIOTUU PAa3BUTHS, T€HETUKU, CEIEKIINH,
OMOTEXHOJIOTUH, SBOTIOLUOHHOTO YYEHUS U IKOJIIOTHH.

N3yuyenune yueOHoro mnpeamera «buonorus» Ha yriayOJE€HHOM YpOBHE
OPUEHTUPOBAHO HAa MOATOTOBKY OOYYaOUIMXCA K MOCIEIYIOUIEMY IOIYYEHUIO
Ouosiorndeckoro  oOpa3oBaHusT B  By3aX W OpraHu3alusAX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEp X aHUsl COCTABIIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TMPU HU3YyYEHUH  OOyYaroIIMMUCs
COOTBETCTBYIOLIUX CHUCTEMATHYECKUX Pa3feoB OMOJOTMU Ha YPOBHE OCHOBHOIO
obmiero obpazoBanusi, B 10—11 knaccax 3TM 3HaHUS TOJy4aroT pasButhe. Tax,
paclmivpeHbl U yriayOneHbl OMOJOTMYECKHE 3HAaHMUS O PACTEHHSX, >KUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HH,
JIOTIOTHUTENIbHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHMSI MPUKIIAJHOTO U TTIOUCKOBOTO
XapakTepa, KOTOpbIe MOXKHO HCIIOJIb30BaTh KAK OPUEHTHUPHI JIJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke MHTErpanusi OMOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUAMH, TMOJYYCHHBIMH OOYYAIOUIMMUCS TMPU H3YyUYECHUU
bu3uKH, XUMUH, Teorpaduy 1 MaTeMaTHKH.

CtpykTypa mporpamMmbl 1o ydeOHoOMy mnpeameTy "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBI ¥ DBOJIIOIIMOHHBIA TMMOAXOABl K M3YYEHHIO OUOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE ISl JKUBBIX
CUCTEM PA3HOT'0 YPOBHS OpraHU3alliH, IBOJIOLUNUHA OPraHUYECKOro MUpa Ha 3eMiie,
COXpaHeHMs OMOJIOrHYEeCKOT0 pa3Ho0Opa3us mianeTsl. Tak, B 10 ki1acce nzyvarorcs
OCHOBBI MOJIEKYJISIPHOM M KIIETOYHOW OHOJIOTHH, SMOPHOJOTUU W OHOJIOTUU
pPa3BUTHS, TEHETHUKU M CEJIEKIIUU, OMOTEXHOJIOTUU U CHUHTETUYECKOW OMOJIOTHH,
AKTyaIM3UPYIOTCS 3HAHMUS OOYy4YalOIUXCS MO OOTaHWKE, 300JI0TUH, AHATOMUH,
¢uznonoruu yenoseka. B 11 kimacce u3ydaroTcsi HBOIIOIMOHHOE YUYEHHE, OCHOBBI
9KOJIOTUH M YueHHe 0 ouocdepe.

VYyeOubiii mpeamer  «buonorus»  mpuszBaH  00ecleYUTh  OCBOEHUE
00y4arouMMHCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, MAEH, IPUHLIUIIOB U MPaBHIL,
JIe)KAINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTO000pPa3MH M OCOOEHHOCTAX KJIETKH, OPraHu3Ma, MOIYJISIIHIH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHKEHUAX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTUH, MPUKIAIHBIX aCleKTaX OMOJIOrHYecKuX 3HaHuM. J{is
pa3BUTHS W NOAJEPKAHMS HMHTEepeca OOydaromMxcs K OHOJIOTMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUUYECKOIO0 MaTEpHaia B COJEPKAHUM IPOrPaMMBbl
no OMOJIOTUH TMPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS U Pa3BUTHUSA
TOW WJTU MHOM 001acTy OMOJIOTHUH, BKJIAI0M OTEUECTBEHHBIX U 3aPYOEIKHBIX YIEHBIX
B PEILIEHUE BAKHEUIINX OMOJIOrMYECKUX U SKOJIOTMYECKUX MPOOIIEM.

Lenps u3yuenus yueOHoro npeamera «brnonorus» Ha yriry0JIEHHOM YpOBHE —
OBJIaJICHUE O0YYarOIMMUCS 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHATIBHON



OpraHW3aliyd JKUBBIX CHCTEM pa3HOTO paHra MW MNpuoOpeTeHHne YMEHUU
MCIIOJIb30BaTh 3TU 3HaHUSA B (OPMHPOBAHUM MHTEpPECA K ONpPENeNEHHONW 00nacTu
po(ecCUOHANbHON NESITEIbHOCTH, CBSI3AHHOM C OMOJOrMed, WIK K BBIOOpY
y4eOHOTr0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOro 00pa3oBaHuUs.

JlocTkeHne Tenu W3ydeHHs ydeOHoro mnpeamera «buomorums» Ha
yry0aEHHOM YPOBHE 00SCIICUMBAETCS PEIICHUEM CIICTYIOIINX 33]1a4:

OCBOCHHUE OOYYalOIUMUCS CUCTEMbl OMOJOTHMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTUYCCKUX TEOPUAX, KOHICIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M
NpaBWJIaX, COCTABIISIIONIUX COBPEMECHHYIO €CTECTBEHHO-HAYUYHYIO KAPTHHY MHPA; O
CTPOCHUHU, MHOTOOOpa3uu M OCOOCHHOCTSAX OHMOJIOTHYCCKUX CHUCTEM (KJICTKa,
OpraHu3M, MOMYJISIIUs, BU, OMOreoreHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUSIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIOIIMXCA C METOJaMHU TIO3HAHHWS >KHUBOW TPUPOJIBIL:
UCCIICIOBATEIbCKUMH ~ METOJaMU  OMOJIOTMYECKMX HayK (MOJIEKYJISIPHOW W
KJICTOYHOM OMOJIOTUH, SMOPHOJIOTHH M OWOJIOTHHU Pa3BUTHUS, TCHETHKHU U CEJICKIUH,
OMOTEXHOJIOTUM W CHHTETUYCCKOH OWOJOTHH, TAJICOHTOJIOTHH, 3KOJIOTHH);
METOJIaMH CaMOCTOSITCJIBHOTO TPOBEJCHUS OWOJIOTHYCCKUX HMCCICIOBAaHUN B
nabopatopun W B npupoae (HaOMIOJEHUE, M3MEpPEHHUE, HDKCIEPUMEHT,
MOJIETUPOBAHHUE);

OBJIaJIcHHE OOYYalOUIUMHUCS  YMEHUSIMU: CaMOCTOSITEIbBHO  HAXOJUTh,
aHAIM3UPOBATh U UCIOJIB30BaTh OMOJOTUYECKYI0 WH(MOPMAIUIO; IMOJIH30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTaHaBIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM U  COIUATBHO-JKOHOMHUYECKHMMU U  OKOJOTUYECKUMHU
npoOieMaMu 4YeOBEYeCTBa; OLICHUBATH TMOCIEACTBUS CBOCH NEATENBHOCTH IO
OTHONICHUIO K OKpY)KaroIIel MpUPOIHON cpene, COOCTBEHHOMY 3lI0pPOBBIO H
3I0POBBIO  OKPY)KAIOIIWX  JIIOJICH; OOOCHOBBIBATH W COOJIONATH  MEpHI
npoduIakTUKH WH()EKIIMOHHBIX 3a00JICBaHMM, MpaBWJIa MOBEJCHUS B MPUPOJIC U
oOecrieueHusi 6€30MacCHOCTA COOCTBEHHOW KU3HEIEATEILHOCTH B UPE3BBIYANHBIX
CUTyallUsX TMPUPOJHOTO M TEXHOTEHHOTO0  XapakTepa; XapaKTephu30BaThb
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE y 00YYAIONIUXCSI HHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
Mpollecce 3HAKOMCTBA C  BBIJAIOIIUMHCS OTKPBITHSIMH U COBPEMEHHBIMU
WCCJICIOBAaHUSIMU B OHWOJIOTHH, pEIIaeMbIMH €I TPOoOJIeMamMHu, METOIO0JOTHEH
OMOJOTUYECKOTO UCCIIEIOBAHUS, POBEACHUS IKCIIEPUMEHTAIBHBIX UCCIICIOBAHUH,
perieHusi OMOJIOTMYECKUX 3a7ad, MOJCIUPOBAHUS OHMOJOTHYECKUX OOBEKTOB H
MPOIIECCOB;

BOCTIUTaHUE y OOYyYAIONINXCS [IEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJIEC B
IIEJIOM ¥ K OTACIbHBIM €€ 00BEeKTaM U SBICHUSIM; (DOPMUPOBAHHUE IKOIOTUICCKOM,



T€HETUYECKOU IPaMOTHOCTH, OOIIEH KYJIbTYphI MOBEJICHUS B IPUPO/IC; UHTETPAIlUU
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHre  O0y4YalIIUMUCA  KOMIIETEHTHOCTH B pallMOHAJIHLHOM
MIPUPOJIONOIH30BaHUH (COOJIIOICHUE MPABIII TOBECHUS B IPUPO/IE, OXPaHbI BUJIOB,
IKOCHUCTEM, Ouocdephl), COXpaHEHUU COOCTBEHHOI'O 37I0POBbS W 3I0POBBS
OKpYXKalolux Jrojel (coOmroneHuss Mep MNpoPUIaKTUKK — 3a00JICBaHUI,
obecrnieueHre OE30MACHOCTU JKU3HEIEATECIBPHOCTH B YPE3BBIYAMHBIX CHUTYaIUsAX
MPUPOJTHOTO M TEXHOTEHHOTO  XapakTepa) HAa OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUM B TIOBCETHEBHOM JKU3HU;

co3JaHue  YCJIOBUM  JUIsi  OCO3HAHHOrO  BbIOOpa  OOydYaromIMMHCS
VHIUBHUAYaTbHOU oOpazoBaTeIbHON TPACKTOpUH, CroCOOCTBYIOIIEH
nocieaymneMy mnpodecCHOHATbHOMY CaMOOIPEACICHUIO, B COOTBETCTBHHM C
WHIMBU1yaJTbHBIMUA UHTEPECAMU U TOTPEOHOCTIMU PETHOHA.

OO611ee yMca0 YacoB, OTBEICHHBIX Ha M3y4YeHHE OMOJIOTUU Ha YTIIyOJIEHHOM
YpOBHE cpeqiHero obmiero oopa3oBanus, cocrarisieT 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Hejienmo), B 11 kiracce — 102 gaca (3 gaca B Hefiento).

OT60p opraHu3arMoHHBIX (HOPM, METOJO0B U CPEJACTB OOyUCHHS OUOJIOTHUU
OCYHIECTBIISIETCS ¢ YYETOM CHEHU(UKH €ro COJEp)KaHHs W HAINpaBIEHHOCTH Ha
NPOJOJIKEHUE OHMOJOTHYECKOTOo 00pa3oBaHMS B  OpraHU3alUsX  CpPEIHEro
npoecCuOHaIBHOTO U BBICIIET0 00pa30BaHUs.

O0s13aTeNbHBIM YCIIOBUEM MPU 00YUYEHUN OMOJIOTUU HA YTIIYyOJIEHHOM YPOBHE
ABIIIETCS TPOBEJECHUE JTA0OPATOPHBIX M MpakTU4YecKux padbor. Takke ydacTue
00ydJaromuXxcs B BBITIOJIHEHUN MPOEKTHBIX W YYEOHO-HCCIIEI0BATEIBCKUX PadoT,
TEMaTUKa KOTOPBIX OMPENESETCs YIUTEIEeM Ha OCHOBE UMEIONTUXCSI MaTepUajIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUH.



COAEPXAHUE OBYUYEHUA
10 KJIIACC

Copnepxxanue mporpaMmbl, BBIAECIEHHOE KYpCcuU8oM, HE BXOIAUT B MPOBEPKY
rocyaapctBeHHoi utorooit arrecranuu (I'MA).

Tema 1. buoJsiorusi kak Hayka

CoBpemeHnHasi OUoJIOTUS — KOMILJIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Oouonornu.  buonmornueckne HAyKM M HM3y4aeMble ~ UMU  MPOOJIEMBI.
OyHAaMEHTaJIbHbIC, NPUKIAJAHBIE W TOMCKOBBIE HAYYHBIE MCCIEIOBAHUS B
OuoJioruu.

3HaueHue Ouojaoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuabl mupa. I[Ipodeccun, cBszanHbie ¢ Ouojorueil. 3HaueHUe OHOJOTHH B
MPAKTUYECKON JICATEIbHOCTH 4YEJOBEKA: MEIUILIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsun, V.
I'apen, I'. Mengens, B. 1. Bepnanckuit, U. I1. ITaBnos, 1. 1. Meunukos, H. W.
Basunog, H. B. Tumodeen-Pecosckuii, J[x. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupel u cxeMbl: «CBsi3b OMOJIOTMM C JIPYTUMU Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cUCTEMBbI U UX U3yUYEeHHE

XKupble cucTeMbl Kak mpeaMerT u3ydeHus Ouonoruu. CBONCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, MJUCKPETHOCTb U LEJIOCTHOCTb,
CIOKHOCTh M YIHOPSIAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTb, CaMOOpraHU3aIusi,
CaMOBOCIIPOM3BEAECHUE, PA3IPaKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJSPHbIM, KJICTOYHBIN,
TKaHEBbIN, OpTraHU3MEHHBIM, MOMYJISIIUOHHO-BUIOBOM, AKOCHUCTEMHBIM
(bmoreoneHoTnyeckmii), OmochepHbrii. IIporecchl, MNPOUCXOMSIIHE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKUBOro. JKW3HB Kak (opMa CYIIECTBOBAHUS
Marepuu. Hayku, n3ydaroniue >xuBble CUCTEMBI Ha PA3HBIX YPOBHSAX OpraHU3aLNH.

N3yuenne xuBbIX cucteM. Meroasl Ouonoruueckoil Hayku. HaOmroneHwue,
M3MEpPEHUE, DKCIEPUMEHT, CUCTEMAaTU3alus, Metaananus. llonstue o 3aBucumon u
HE3aBUCMMOW TniepeMeHHOW. [lnaHmpoBanme »skcnepumeHnta. IloctaHoBka wu
npoBepka runote3. Hynesas runores3a. [lonsTue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Owuomormueckux maHHbIX. OIEHKA JOCTOBEPHOCTH IOJTYyYEHHBIX
pe3ynbraToB. I[lpyumHBI uWCKakeHUsT pe3ynbTaToB JSKcnepuMeHta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuil u  cxembl: «OCHOBHBIE TPU3HAKH KU3HWY», «buonornyeckue
cucteMbl», «CBOWCTBAa KMBOW MaTepuu», «YPOBHHU OpraHU3alUU KUBOU
npupoasl», «CTpoeHUE MKHUBOTHOM KIETKH», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoOB YeEJIOBEUECKOro opranusMmay, «buoreoneHos», «buochepa», «Meroas
W3y4YECHUS JKUBOW MPUPOBI».

O6opynoBaHue: 1a0opaTopHOe 000PYI0BaHUE JJIsSI MPOBECHUS HAOIIOACHUH,
U3MEpPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE PaA3IMYHBIX METONOB IpHU
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTku

Knerka — cTpykTypHO-QYHKIMOHAIbHAsT eauHUIA >kuBoro. Mcrtopus
oTKpbITUs KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneitnen, P. Bupxo). OCHOBHBIE MOJO0KEHUS COBPEMEHHON KJIETOYHOMU
TEOPHH.

Mertonbl  MOJIEKYJISIpHOM M KJIETOYHOM  OMOJOTMU:  MHKPOCKOIIHUSA,
xpomatorpadus, 3eKTpodope3, METOJ MEYEHBIX aToMOB, Au(depeHInaIbHOe
HeHTpuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢ukcuposanmvix
K1emok. DNEeKTpOHHass MUKpockonus. Kougokanvnas muxkpockonus. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel u cxembl: «CBETOBOW MHUKPOCKOI, «DNEKTPOHHBIH MUKPOCKOID»,
«HcTopust pa3BUTHS METOI0OB MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHKPOCKOIN, MHUKPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IIpakTuyeckass padora «/3yuyeHue MeETOMOB KIETOYHOH OHOJIOTHUHU
(xpomarorpadus, snextpodopes, auddepeHnnansHOe UEHTPUDYTHPOBAHUE,
[ILIP)».

Tema 4. XumMmuueckasi OpraHu3anus KJIeTKU

XUMUYECKUA COCTAaB KJIETKU. Makpo-, MHUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Bopna u e€ ponb Kak pacTBOpPUTEIIS, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHUU KIIETKH,
TEIUTOPETYISIMU. MUuHEepalbHbIE BEIIECTBA KICTKHU, X Onoorndeckas poib. Poib
KaTUOHOB U AHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornueckue mnonaumMepbl. benku.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBoil Mosekynbl. [lepBuuHas
CTpYKTypa Oenka, mnentuaHas cBA3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Kiaccudukanus  Oenkos.
buonornueckue Qpynkuun 0enkos. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, IUCaXapUIbl, OJTUTOCAXapUIbl U OJIUCAXAPUIBI.
OO6mmii 1maH CcTpoeHHs U (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue pyHKIMH YIII€BOIOB.

Jlununel. 'mapodunsHO-ruapodoOHbIe cBOMcTBa. Kiaccudukanus 1ununos.
Tpurnuuepunsl, Qocomunuabl, BOCKH, cTepoujibl. buonorumdeckue GyHKUUUA
munuaoB. O0ume cBONCTBAa OMOJOTHYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, ITOJIYIIPOHULIAEMOCTb.

Hyxnennossle kucnotel. JJHK u PHK. CTpoeHne HyKIEHMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun xomrmuiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cniupaib. MecrtoHaxoxaenue u ouonornyeckue pynkiuu JJTHK.
Buawsl PHK. ®yukuun PHK B knetke.

Crpoenne monekynbsl AT®. Makposprudeckue cBa3u B Mojekyine ATO.
buonornueckue pynkiuu ATD. BoccTaHoBIEHHBIE IEPEHOCUHKH, UX (QYHKIIUU B
Kietke. Jpyeue nykneozuompugocgamor (HT®). CexsenupoBanue [JHK. Memoowi
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHas OGuosiorusi: OMOXUMUYECKHE U OMOPU3NYECKUE HCCIEAOBAHUS
cocTaBa UM TMPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyn. Moodenuposarnue
CMpPYKmMypovl U QYHKYUtl OUOMONEKYN U UX KOMNIeKcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJNEKYL U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinn, O.
Conrep, C. Ilpy3unep.

Junarpammel: «Pacripenenenrne XMMHYECKUX 3JIEMEHTOB B HEKUBOW MIPUPOIEN,
«PacmpenienieHne XMMHUYECKUX AJIEMEHTOB B )KUBOU MIPUPOIEH.

Tabnmuuer u cxembl: «llepuonnyeckas Tabaua XMMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B coctaBe Opranu3MoBy, «CTpoeHHE
MOJIeKyTbl  Oenka», «CTpyKTypbl OENKOBOM MOJIEKYNbl», «CTpoeHHE MOJEKYI
yrieBonoB», «CTpoeHue MOJIeKyNl JUNuaoB», «HyKIenHOBbIE KHUCIOTBI»,
«Ctpoenue moinekyisl ATOy.

O6opynoBaHue: XUMUYECKas MOCcy/ia U 000pyI0BaHHE.

JlabopaTopHasi pabota «OOHapyXeHHE OCIIKOB C TTOMOIIBIO KaYe€CTBEHHBIX
peaKum».

JlabopaTopHasi padora «/ccnenoBanue HyKJIIEMHOBBIX KUCIIOT, BBIICJICHHBIX
U3 KJIETOK Pa3IUYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue u yHKUMH KJIETKH

Tunel KJIETOK: 3yKapuoTHuYecKass U TmpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHANIbHBIE 00Pa30BaHUS KIIETKHU.



Crpoenue npokapuoTuyeckout kinetku. Kiaetounas cteHka OakTepuid U apxewu.
OcoOEeHHOCTH CTpPOEHHsI TeTepOTPO(HONM U aABTOTPOPHOM NPOKAPUOTUUYECKUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3AX.

Crpoenue U (GyHKIMOHUPOBAHUE DyYKapUOTHUYECKOM KieTKu. [lna3maTuueckas
MeMmOpana (tazmanemma). CTpykTypa miazMatuueckoil MemoOpansl. Tpancmopt
BELIECTB Yepe3 MIa3MaTHUYECKyI0 MEMOpaHy: nacCuBHbIN (1 dy3us, obmerdy€HHas
mubdy3ust), akTUBHBIA (NEPBUYHBIA M BTOPUYHBIA AaKTUBHBIA TPaHCIOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHAOLUUTO3:
OUHOLMTO3, (paroruTo3. Dk3o01MUT03. Kinerounas crenka. CTpyktypa U QyHKIMU
KJIETOYHOM CTEHKHU pacTeHH, rprOOB.

[utomnazma. Luto3omne. [{uTtockener. [IBuxkenne nuutomiazmbl. OpraHou bl
kjeTkd. OHOMeMOpaHHbIE OPraHOU/IbI KIETKHU: dHAoIIa3Marnueckas cetb (DI1C),
anmapat [onbku, IJHU30COMBI, HX CTpoeHue U (QyHkuuu. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHOUAOB KIEeTKH. CTpoeHHe TpaHyJIspHOTO PETUKYIyMa.
Mexanuzm nanpaenenus denxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ 1ankuit (arpanyaspHbBIN) SHAOIIIA3MATUYECKUN PETUKYITYM.
Cexkperopnas ¢yHkuus annapara ['onbmxu. Moougukayus denxkoe 6 annapame
Tonvoorcu. Copmuposxka benkos 6 annapame I onvodcu. TpaHCHOPT BEIIECTB B
KJIeTKe. Bakyosn pacTutenbHbIX KIeTOK. Kiterounsiit cok. Typrop.

[lonyaBTOHOMHBIE =~ OpPraHOWABI  KIETKH:  MHUTOXOHAPHH,  IUIACTHUBL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouozcenes (K.C. Mepesckosckuii,
JI. Mapeynuc). Ctpoerne u (PyHKIIMM MHUTOXOHApUM U TutacTuid. [lepBudnble,
BTOPUYHBIC U CIOKHBIE MIACTUABI (POTOCHHTE3UPYIOMINX IYKAPHOT. XJIOPOTIACTHI,
XPOMOIUIACTHI, JJEUKOIUIACTHI BBICIIUX PACTCHUU.

HememOpannbie opranonapl kieTku CTpoeHue ¥ (yHKIHMH HeMEeMOpaHHBIX
OpraHoOUJ0B KJIETKH. PuGocomsr. IIpomesicymounvie Qunamenmeol.
MukpodunameHTsl. AKkmuHogvle Muxpoguiamenmol. MBIIIEYHBIE  KIIETKH.
Axmuno8ble KOMNOHEeHMbl HeMbluleuHblX Kiemok. MukpoTpyoouku. Kietounsrit
ueHtp. CTpoeHME H JBHKEHHE JKTYTUKOB U pecHUYEK. MUKpoTpyOOUKH
nuToriasmel.  LlenTpuons. benku, accoyuuposanuvie ¢ MUKpoguiamenmamu u
muxkpompyoouxamu. Momophwie benxu.

Anpo. Obonouka siapa, XpOMaTUH, KapUOIUIa3Ma, SAPBIIIKA, UX CTPOCHUE U
bynakiuu. Sneprpiii  6enkoBbIi MaTpukc. [IpocTpaHCTBEHHOE PpACMOIOKEHUE
XpOMOCOM B uWHTep(azHOM sape. Iyxpomamur u ecemepoxpomamur. bemku
XpOMaTHHa — THUCTOHBI. /J[unamuka s0epHOU 00010YKU 6 Mmumosze. Sloephulil
Mpancnopm.

Knerounsie Bkimtouenusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKAPUOT
(pacTUTENbHOM, )KUBOTHOU, TPUOHOI).

JdemoHcTpanumn



IToptpets: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmunpl U cxembl: «CTpoeHHE SYKapUOTUYECKOW KIEeTKu», «CTpoeHue
KUBOTHOM  KjIeTku», «CTpoeHHe  pacTUTEIbHOM  KiIeTku», «CTpoeHue
MUTOXOHJIPUMNY, «Apoy, «CTpoeHne NpoOKapHUOTUUECKON KIETKI.

OGopynoBaHUEe: CBETOBOW MHUKPOCKOII, MHUKPOIpENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaThl 0aKTepHUAIbHBIX KJIETOK.

JlaGoparopnass pabGora «l3yueHwe CTpO€HHS KJIETOK Pa3IUYHBIX
OpPTaHU3MOBY.

IIpakTnueckas padora «/3yueHne cBOWCTB KJIIETOYHONH MEeMOpaHbD».

JlabopaTopHas pabora «VccnemoBanue MmiasMonn3a U JEMIa3Moiu3a B
PACTUTEILHBIX KIETKAX).

IpakTuueckas padora «/3ydyeHue ABUKEHUS IUTOIIA3MbI B PACTUTEIBHBIX
KJIETKaX).

Tema 6. O0OMeH BelecTB M NPeBpalliecHHE JHEPIrUM B KJIETKe

AcCUMWISIIUSA U JUCCUMMIIAIINS — JIBE€ CTOPOHBI MeTabonu3Ma. Tumnbsl ooOMeHa
BEIIECTB: aBTOTPO(MHBIN U reTepoTpodHBIN. YuacTue KHCIOpojJa B OOMEHHBIX
nmpoiieccax. OJHepreTuueckoe oOecrnieueHue KieTKu: TmpeBpamieHue ATD B
oOMeHHbIX Tpoueccax. @DepMEHTAaTUBHBIM XapakTep peakuuid KIETOYHOTO
meTabonuzma. DepMeHThl, WX CTPOCHHE, CBOWCTBA U MEXaHU3M JIEUCTBHUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHWYECKUX KaTaiu3aTopoB. bemku-
aKTUBATOPHl M OCIKU-UHTHOUTOPHL. 3aBHCHUMOCTh CKOPOCTH (hepMEHTATHUBHBIX
peakuuii OT pa3NIuYHbIX (GAKTOPOB.

[lepBuuHbBIE CHHTE€3 OPraHUYECKHX BEIIECTB B KieTKE. DOTOCUHTES.
AHoKcueeHHbll U OKcueeHHbll omocunme3 y Oaxmeputi. Ceemocobuparowue
nUSMeHmbl U NUSMEeHMbl PeaKyuoHHO20 yeumpa. Polb XJIOpOIIacTOB B IMpoIliecce
doTocunTe3a. CBeroBas u TeMHOBas pa3pl. @omoodvixanue, Csz.,, Cy. u CAM-munsi
gomocunmesa. IlpogykTuBHOCTH hOoTOCUHTE3a. BiausHUe pa3nudHbIX (haKTOPOB HA
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE ()OTOCUHTE3A.

XeEeMOCHHTE3. Paznoobpasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTPUPUIUPYIOIIHE OaKTepUH, >Kele300aKTepuu, CepoOaKTepUH, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3a.

Ana’poOHbIe opraHu3mbl. Buasl Opoxenus. [IpoaykTel OpokeHHS W HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH ¥ BO30YIUTEIIH O0JIC3HEH.

AdpoOHBIE OpPraHu3MBl. Orarbl SHEPreTUYECKOro oOMeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICTIIICHUE TTIFOKO3BI.

buonornueckoe okucieHne, Wi KIETOYHOE AbIXaHUE. POIb MUTOXOHIApUN B
npoiieccax ouonoruueckoro okucieHus. Lukmuueckue peakuuu. OKUCIUTENBHOE
dbochopunrpoBanue. Inepeus memobpanunozo epaouenma npomoros. Cunme3z ATD:



paboma npomonnoti AT®-cunmasel. [IpeumyiiiecTBa a3poOHOTO TyTH OOMEHa
BELLECTB Nepe aHa3poOHbIM. D(HPEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

JdemoHcTpanumn

[loptpersr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl 1 cxembl: «DPOTOCUHTE3Y, «DHEpreTuueckuil oomMen», «bruocunTes
oenkay, «CtpoeHue GpepMeHTa, «XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKON, 00OpYyAOBaHHWE AJi MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTopnas padora «/3ydeHue kaTaIuTHIECKON aKTUBHOCTH ()EPMEHTOB
(Ha mpuUMepe aMuJIa3bl UK KaTanasbl)y.

JlabopaTopHass pabora «/3ydyenue (epMEHTATUBHOIO pacCHICIIICHUS
MEPOKCHIa BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass pab6ora «CpaBHeHue TporeccoB  (oTocuHTE3a U
XEMOCHUHTE3a.

JlabopaTopHasi paGota «CpaBHEHHE MPOILIECCOB OPOKEHUS U JIBIXAHUS».

Tema 7. HacseacTrBeHHast nHpoOpMAanua U peanu3anus eé B KiIeTKe

Peakunn MatpuyHoro cuuresa. [I[pUHIMI KOMIJIEMEHTAPHOCTUA B PEAKLMIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacneactBeHHoM mHbopmanmu. ['eHeTnueckuit

KO, ero cBoicTBa. TpaHckpunuus — Matpuunblii cuHTe3 PHK. IlpuHnumns

TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJUIIEIIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancmsius u e€ stanbl. Yuactue TpancnopTHeix PHK B OnocunTe3e 6enka.
VYcnoBust OuocunTeza Oenka. KomupoBanwe amuHOKuCIOT. Ponb pubocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
OPOKAapUOT U 3YKApHOT. Perynsuus akTUBHOCTH T'€HOB Yy MpOKapuoT. ['mmoresa
onepoHa (®. XKako0, K. Mano). MonrekynsapHvie mexanuzmvl IKCHPECCUU 2€HO8 Y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsl ceHos. Perymnsanus oOMeHHBIX
MpOoLECCOB B KieTke. KineTouHsiii romeocTas.

Bupycel — Hekierounbie (OpMBI )KU3HU U 00NHMraTHbIe mapa3utbl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KuzHeHHbIU YUK
JIHK-cooeporcawux  eupycos, PHK-cooepaxcawux eupycos, obaxmepuogpazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

Bupycnsie 3a005eBanus 4enoBeka, XuBoTHbIX, pactenuii. CITN/, COVID-19,
COIMAIbHBIE K MEAUIIUHCKHUE MTPOOIIEMBI.

buoungpopmamuka: uumeepayus u ananuz o6oavuiux maccugos («bigdatay)
CMPYKMYPHBLIX OUoI02UYecKux oanHvlx. Hanomexunonoeuu 6 buonocuu u meouyume.
lIpoepammupyemvole hynxkyuu 6eaxkos. Cnocobvt 00cmaesKu 1eKapcme.



JdemoHcTpanuun

[Toptpetsr: H. K. Konbios, /1. 1. UBanoBCckwil.

Tabmuupl u cxemsbl: «buocunres O6enkay, «l'eHeTnueckuit kon», «Bupycb»,
«bakrepuodarmny.

IIpakTnueckas padora «Co3naHne MOJEIN BUPYyCay.

Tema 8. ’KuzHeHHBIH UKJ KJIETKHU

Knerounslii 1ukin, ero mnepuoasl W perymsiuud. HMHtepdaza u  MHUTO3.
Oco0eHHOCTH TMpolleccoB, MpoTeKammux B uHTepdaze. IloaroroBka KieTku K
nenenuto.  IlpecunreTndeckuii  (MOCTMUTOTHUYECKHI),  CHUHTETHYECKUM WU
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Teproibl HHTEp(]a3bl.

Martpuunsiii cunre3 JIHK — pemmkanwms. [lpunnunsr penumkanuu JJHK:
KOMIUIEMEHTApPHOCTb,  MOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJUIEIBbHOCTD.
Mexanusm perumkanuu JJTHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u
TenoMepaza. XPOMOCOMHBIM HabOp KIETKM — KapuoTum. JIumiaougHeiii u
rariouAHbld  Habopsl  XpoMocoMm. ['omonorumunsle Xxpomocombl. [lonoBbie
XpPOMOCOMBI.

Jlenenue knetku — MuTo3. CTaiui MUTO3a U MPOUCXOISIINE B HUX ITPOLIECCHI.
Tunbsl MuTo3a. Kapnokunes 1 quTokuHe3. bruosornyeckoe 3HaueHue MUTO3a.

Perymsauuss murornueckoro nukia kietku. [Iporpammupyemasi kiieTouHas
rubesp — arnomnTo3.

Krnerounoe smpo, XpoMOCOMBI, (YyHKIIMOHAJIbHAsI T€HOMHKA. MexaHuzmbl
npoaugepayuu, ougpgepenyuposku, cmapenus u eubeau xiemok. «l{ugposas
K1emka» — buoungopmamuiecxkue mooenu GyHKYUOHUPOBAHUS KIeMKU.

JdeMoHCTpanuu

Tabmumpl u cxeMbl: «KU3HEHHBIN UK KICTKWY», «MHuTO3», «CTpoeHHe
xpomocom», «Pemukanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpOIIpenapatsl: «MUTO3 B KJIeTKaxX
KOpELIKa JIyKay.

JlaGopaTtopHasi padora «M3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MHKpOIIPENapaTax».

JlaGoparopHas padora «HaGnroneHne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa
JTyKa (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 9. CTpoenue u yHKUMH OPraHu3MoOB

buonornueckoe pa3HoobOpasue OpPTraHHU3MOB. OaHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oco0eHHOCTH CTPOCHHUS U )KU3HENEATEIbHOCTH OJHOKJIETOUHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHbIE I'pUOBI, OAHOKIETOYHBIE BOJIOPOCIH, IPYrHe
POTUCTHL. KONIOHHAIBHBIE OPTaHU3MBI.



B3aumocCBsa3p 4acTed MHOIOKJIETOYHOI'O OpraHus3ma. TKaHU, OpraHbl U
cucteMbl opraHoB. OprannsM Kak eInHoe nenoe. ['omeocras.

Tkanu pacteHuil. Tunel pacTUTEIBHBIX TKAHEH: 00pa3oBaTeNIbHAsL, TOKPOBHAA,
MpoBOJsIAsl, OCHOBHas, MexaHuudeckas. OcoOEHHOCTU CTpOECHMs, (YHKUUA H
PACIIOJIOKEHHS TKAaHEU B OPraHax pacTEHUM.

TkaHM XKMBOTHBIX M Ye€JOBEKAa. THIbI KUBOTHBIX TKaHEW: AIUTEIMAJIbHAS,
COCIMHUTENIbHAS, MbllIeyHasi, HepBHas. OcoOeHHOCTH CTpoeHus, (GYHKUUA U
PACIIOJIOKEHHS TKAHEN B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHblE M TI'e€HEpaTUBHbIE OpraHbl pacTeHHil. Opransl u
CUCTEMBI OPTraHOB KMBOTHBIX U 4eJIoBeKa. DYHKIIMHA OPTaHOB M CUCTEM OpPTaHOB.

Onopa Tena opranun3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIETOYHBIX H
MHOT'OKJIETOUHBIX )KUBOTHBIX. Hapy KHbII 1 BHyTpeHHUH ckeneT. CTpOEHUE U TUIIBI
COCJIMHEHUS KOCTEM.

JIBUKeHHe  OpraHuW3MoOB.  JIBH>KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUIHOE, JKTYTUKOBOE, PEeCHUYHOE. JIBMKEHHE MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3MBl M HACTUM. J[BMKEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHas cuctema. Pednexc. CkeneTHbIE MBIIILBI U UX paboTa.

[Intanue opranusmos. Ilornouenue BOAbI, YIIIEKUCIOTO ra3a U MUHEPAIbHBIX
BELIECTB  pacTeHUussMU.  [lutanwe  KUBOTHBIX.  BHyTpumosioctHoe
BHYTPUKJIIETOYHOE NuuIeBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHenbl
NUIIEeBAapUTENIbHOrO Tpakrta. [lumesapurensHble xene3pl. [IuiueBapurenbHast
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pacteHuit. /[prxanue xuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxxHOe npixaHue. /[pIxaTenbHas NOBEPXHOCT.
XKabepnoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKUX IO3BOHOYHBIX YKUBOTHBIX.
JIpixaTenpHass cucTteMa 4ejoBeka. MeXaHu3M BEHTWILIUHUM JIETKUX Yy NOTUL U
MIeKonuTaonmx. Perynsmus apixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BEIIECTB Yy OPraHU3MOB. TpPAaHCIOPTHBIE CHUCTEMBI PACTECHHUM.
Tpancnoptr BemecTB y KUBOTHBIX. KpoBeHOCHas cucrtema U €€ Oprassl.
KpoBeHocHast cucrema II03BOHOYHBIX JKMBOTHBIX W 4enoBeka. Ceparte,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrm KpoBooOpaieHus. OBOIIOLUOHHBIE
YCIIO’)KHEHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI NMO3BOHOYHBIX KUBOTHBIX. PaboTta
cepaua u €€ perymisanus.

Brinenenue y oprauu3moB. Beigenenue y pacteHnil. Beigenenue y s)kuBOTHBIX.
CokparutenbHbie Bakyodu. Opranbl BblaeneHus. OunbTpanusi, CeKpeuuss Hu
oOpaTHOE BCACBHIBAHWE KAaK MEXAaHM3Mbl pabOTbl OpraHoB BblAeneHHs. CBA3b
MIOJIOCTH TeJa C KPOBEHOCHOW M BBIACIUTEIBHOW CHUCTEMaMu. BbiaeneHue y



MO3BOHOYHBIX JKMUBOTHBIX U uenoBeka. [louku. CtpoeHue u (QyHKIIMOHUPOBAHUE
He(pona. OOpa3oBaHHE MOYM Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa y OJHOKIETOYHBIX OPraHu3moB. CHOpBI
OakTepuii U MUCTHI MPOCTEUIITNX. 3alllMTa Y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna.
CpencTBa nacCUBHON U XUMHYECKOU 3aIIUThl. DUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M WX NIPOU3BOJHBIE.
3ammura opraHu3Ma ot OojesHeil. IMMmyHHas cuctema uenoBeka. KiieTouHbIM U
IYMOpPAJIbHBIA UMMYHHUTET. BpoxaEHHBIA W OPUOOPETEHHBIN crenupUuYeCKuil
UMMyHHUTET. Teopusi KjIoHalnbHO-cenekTuBHOro ummynurera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocranurenbHble OTBETHI OpraHU3MOB. Posib BpOXKAEHHOTO
UMMYHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHUIA.

Paznpaxxumocte ©  perynsiudsi |y  OpraHu3MoB. PazgpaxumocTs Yy
OJTHOKJIETOYHBIX OpraHu3MOB. Takcuchl. Pa3apakuMocTh U perymsius y pacTeHU.
PocTtoBbie BelllecTBa U UX 3HAYCHUE.

HepBhuas cucrema u pediekTopHas perynsius y >KMBOTHBIX. HepBHas
cuctema U €€ OTJIeJIbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTHENnbl TOJIOBHOTO MO3Ta IO3BOHOYHBIX JKUBOTHBIX. Pediiekc wu
pednexropHas nyra. be3ycioBHble U yCIOBHBIE pe(hIEKCHI.

['ymopasibHas peryssanus U SHIOKPUHHAs CUCTEMA >KMBOTHBIX U 4YEJIOBEKA.
JKenespl SHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JleficTBHE TOPMOHOB. B3anMoCBA3b
HEPBHOMW M YHAOKPUHHOMN cucTeM. [ unortanamo-runodusapHasi Cuctema.

JdeMoHCcTpamuu

[Toptper: U. I1. [TaBnos.

Tabmuuet u cxembl: «OTHOKIETOUHBIE BOJIOPOCTN», «MHOTOKJIETOYHBIC
Bogopociny, «bakrepun», «lIpocreimmney», «Opranbl LBETKOBBIX pPACTECHUN»,
«CucteMbl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHUE
HaceKOMbIX», «Tkanu pacteHuit», «KopHeBbie cuctemMbl», «CTpoeHue cTeOIs»,
«CTpoeHue JHCTOBOM IIACTUHKNY», «TKaHU >KUBOTHBIX», «CKEJIET 4YeIOBEeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpIxarenbHas
CHUCTEMAY, «HepBHas CUCTEMA, «Koxay, «MBpI11euHast CHUCTEMA,
«BpigenutenbHas cuctemMa», «IOHIOKpHUHHAsA cucteMa», «CTpOeHHE MBIIIIbDY,
«IMMyHUTETY, «Ku1meuHonoao0CTHRIE, «CxeMa  THUTaHUA  PaACTECHHII»,
«KpoBeHOCHBIE CHCTEMBI [O3BOHOYHBIX JKHUBOTHBIX», «CTpOEHUE THUAPBI»,
«Ctpoenue mianapum», «BHyTpeHHee cTpoeHue n0XaeBoro uepsi», «HepBhHas
cuctema poio», «HepBHas cucrema marymkm», «HepBHas — cucrema
npecMmeikaromuxcsa»,  «HepBHas  cucrema  nruny», «HepBHas — cucrema
MIekonuraromux», « HeppHas cucrema uenosekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaThl OJIHOKIETOYHBIX
OpraHu3MOB, MUKPOIIPEINAPAThl TKAHEH, PAKOBUHBI MOJITIOCKOB, KOJUIEKIIUU



HACEKOMBIX, UTJIOKOXKHX, KUBBIE SK3EMIUISIPhl KOMHATHBIX pacTeHUi, repOapuu
pacTeHUil pa3HbBIX OTMAENOB, BIAXHbIe MpenapaTbl >KUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJUIEKIIMM O€CMO3BOHOYHBIX JKUBOTHBIX, CKEJIET YelOoBeKa,
o0opylI0BaHUE JJIsI AEMOHCTPAIIMU TOYBEHHOT'O W BO3IYIITHOTO MUTAHUS PACTCHUIA,
pacuierieHus KpaxMaia u 0elKoB Moj 1elcTBUEM (GEepMEHTOB, 000pyAOBaHUE IS
JEMOHCTPALMH OIIBITOB 10 M3MEPEHUIO KUZHEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTeIbHBIX JBUXKEHUM, MOJIENIA TOJIOBHOT'O MO3Ta Pa3INYHBIX KUBOTHBIX.

JlaGoparopHasi padora «3ydyeHue TKaHEeW pacTEHUI».

JlaGopaTropHasi padora «l3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHue OpraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazmHokeHHe M pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHu3MoB: Oecrojioe (BKJIFOYash BETreTaTUBHOE) M
noyioBoe. Buael  Oecnosioro  pa3MHOXKEHHS:  MOYKOBaHWE,  CIOPYJISIIUA,
dbparmeHTanus, KIOHUPOBAHUE.

[TonoBoe paszmuHoxkeHue. [lonoBble KieTkH, WM rametbl. Meios. Craguu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornyeckuit cMmsici
M€No3a M IIOJOBOro mpouecca. Meno3 M ero MeCTO B JKU3HCHHOM IHUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. I'ameTorene3 y uUBOTHbBIX. [10JI0BBIE JKeNE3bl.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KIEeTOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne © SMOPHOHANIBHOE pa3BUTHE JKUBOTHBIX. CrOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPTraHU3MOB (OHTOT€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgoeenez — 00Ha U3 21A8HBIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u mooeru mopgoeenesa. Cramum >MOpuOreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). [poGnenwe. Tumbl  apoOGienwus.
Jlemepmunupogannoe u HedepmuHupogamnHoe OpobnaeHue. bracmyna, munvl
onacmyn. OCOOCHHOCTH APOOJICHUS MIICKOIHUTAIONINX. 3apOBIIICBBIC JIMCTKH
(ractpynsinust). 3akiiajika OpraHOB U TKAHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIOLIEIOCS 3apojblma (3MOpHOHAIbHAS WHIYKIUA).
3aknajgka T[UIaHAa CTPOCHHUS IKUBOTHOTO KaK PE3yJdbTaT HMEPAPXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BiusHue Ha SMOpHUOHAIBHOE pa3BUTHE PaA3IUYHBIX
(aKTOPOB OKPY’KAIOIIECH CPEIBI.

Poct u pasButme xuBOTHBIX. [locTomMOpumoHanbHBIM Tepuon. [Ipsmoe wu
HempsiMmoe  pa3BuTue. PasButme ¢ wmetamopdo3oM y OECHO3BOHOUYHBIX H
MO3BOHOYHBIX KUBOTHBIX. buHoOJIOrMYecKoe 3HAYeHUE MPSAMOTO M HEMPSMOro
pa3BUTHUA, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbl pocta >KMBOTHBIX. DaKTOPHI
pEryJsiliii pOCTa JKUBOTHBIX U yenoBeka. CTauu MOCTIMOPUOHAIBHOTO Pa3BUTHUS



y ’KUBOTHBIX U 4esioBeKa. [lepnoibl oHTOreHes3a yenoBeka. CTapeHne u CMEPTh Kak
OMOJOrNYECKUE MPOLIECCHI.

Pa3smHoxxeHue u pasButue pacreHuid. ['ameroput m cmnopodur. Meiio3 B
KU3HEHHOM IHKJIe pacTeHui. OO6pa3zoBaHue Crop B npoiecce Meiosa. ['amerorenes
y pacteHuid. OmI0A0TBOPEHUE U PA3BUTUE PACTUTEIIBHBIX OpPraHu3MoB. J[BoliHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHU. OOpa3oBaHUE U pa3BUTHE CEMEHH.

MexaHu3Mbl peryssiuyd OHTOI€HE3a Y PACTEHUIN U KUBOTHBIX.

JdemoHncTpanuun

[Toptperst: C. I'. HaBamun, X. [llneman.

Tabmumbelt U cxeMmbl: «BereratnBHOe pa3MHOXEHHE», «THIBI Oecroysoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHANbDY, «Pa3MHOXEHHE HBIJICHBI»,
«Pa3MHOXeHnEe TUAPBDY, «Meno3y, «XpoMocoMbly, «l'amerorenes», «CTpoeHue
SUUEKJIETKH U crepmaTo3ousian, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsamoe u
HempsiMoe pa3Butue», «Pa3Buthe Malckoro xyka», «Pa3BuTHe capaHumy,
«PazButne JATYHIKW», «/[BOWHOE OMIOJOTBOPEHUE Yy IIBETKOBBIX PACTCHUII»,
«CTpoeHHe CeMsiH OJHOAOJIbHBIX U ABYJOJBHBIX pacTeHU», «KU3HEHHBIN LMK
MOPCKOH KaIyCThl», «JKU3HEHHBIN UK MXa», «/KU3HEHHBIN [IUKJI NAIIOPOTHUKAY,
«OKV3HEHHBIN UK COCHBI».

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpENnapaTbl SULEKIETOK |
CIIEpMaTO30M0B, MOAENb «LIUKIT pa3BUTHUS JIATYIIKI.

JlabopaTopHas padora «3yueHne cTpOEHHUs MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpEenapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOJICTBA 3apOABIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas padora «CrpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHU».

Tema 11. T'eHeTuka — Hayka 0 HACJIEJCTBEHHOCTH M HM3MEHYHMBOCTH
OPraHuU3MoOB

HcTopus cTaHOBICHUS U pa3BUTHS TCHETUKHU Kak Hayku. PaboTsl I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€UEeCTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6otsl H. K. Konbioa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kaprnieuenko,
10. A. ®dununuenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHbIE TEHETUYECKHUE MOHATUS U CUMBOJIbL. [ OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, aJbTEPHATUBHBIE IPU3HAKW, JTOMHHAHTHBIM M PEUECCUBHBIN
MpU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAS JIMHUS, TUOPHUIBI, TCHOTHUTI, (DEHOTHII.
OcHOBHbIE ~ METOABl ~ TEHETHUKU: THOPHUIOJIOTUYECKUHM,  LIMTOJOTHYECKUM,
MOJIEKYJISIPHO-T€HETUYECKH.

JdemoHncTpanumn



Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basuwiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®wmnuenko, H. B.
TumodeeB-PecoBckuii.

Tabmuipl u cxembl: «MeToabl TeHETUKNY, «CXeMbl CKPEIIIUBAHUS.

JlabopaTtopHas pabora «Jlpo3oduna Kak OOBEKT TE€HETHUYECKUX
HCCIIEIOBAHUNY.

Tema 12. 3axoHOMEpPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHaenss — 3aKoH
eauHooOpasusi rTuOpuI0B repBoro nmokojeHus. [IpaBuino nomuHupoBanusi. Bropoit
3akOH MeHaens — 3aKOH paclleIuieHus Npu3HAKoB. [luTonorudeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIuBaHus. [ umore3a YMCTOTHI raMeT.

AHanuzupyrouiee ckpemurpanue. [[poMexxyTOUHBIN XapakTep HACIEA0BaHUS.
Pacmiennenne npu3HakoB IPU HEMTOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemuBanue. Tpetuil 3akoH MeHenst — 3aK0oH He3aBUCHUMOT0
HacJIe0BaHUs MpU3HAKOB. [[uToMOrM4YecKre OCHOBBI TUTHOPUIHOTO CKPEIIIMBAHUS.

Cuemnennoe HacienoBanue npusHakoB. Paboter T. Moprana. CueniieHHoe
HacJieIoOBaHWE T'€HOB, HAPYILICHUE CLEIUICHUS MEXAY NeHamMu. XpOMOCOMHast
TEOpHs HACJIEACTBEHHOCTH.

I'enetuka nona. XpoOMOCOMHBI MEXaHU3M OIPEIEIEHUS M0Ja. AYyTOCOMBI U

MIOJIOBBIE XpOMOCOMBI. ['OMOraMeTHsbIil U TeTeporaMeTHbIN NoJl. I'eHeTnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanue mpu3HaKoB, CLETVIEHHBIX C ITOJIOM.

I'enoTun kak nemoctHas cuctema. [IneioTponuss — MHOKECTBEHHOE AEHCTBHE
reHa. MHOXECTBEHHBIM ayuienu3M. B3anMoneucTBUE HeEaJsIeIbHBIX TI'E€HOB.
Komnniementaprocts. Onucras. [lonumepusi.

['eHeTHUECKHI KOHTPOJIb PA3BUTHUS PACTEHH M, )KUBOTHBIX U YE€JIOBEKA, & TAKKE
(U3MOTOTHYECKUX  TPOILIECCOB, TOBEACHUS W  KOTHUTUBHBIX  ()YHKIIHM.
['eneTnueckre MeXaHW3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIHH
— Tapa3uT» U «XO3IUH — MHKPOOHOM». ['€HETHYeCKHE AacheKThl KOHTPOJS H
M3MEHEHHS HACJIeICTBEHHON MH(POPMAIINH B MIOKOJICHUSAX KJIETOK M OPTaHU3MOB.

JdemoHcTpanumn

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

Tabnuter u cxemsl: «IlepBbIit 1 BTOpOil 3akoHbI Menaens», « TpeTuil 3akoH
Mengens», «AHalIu3upymrolee ckpemuBanuey, «HemoaHoe aTOMHUHUPOBaHHEY,
«CrieTuieHHOE HACJIeIOBaHWE TIPU3HAKOB Yy Jpo30umibl», «['eHeThka momay,
«Kapuotun denmomeka», «Kapuorun apozodune», «KapuoTunm —nTHIBD,
«MHOXeCTBEHHBIN aiienu3M», « B3auMoieicTBHE TeHOBY.

O6opynoBaHue: MoOJeAb JJisl  JIEMOHCTPALIMM 3aKOHOB  €IMHO0Opa3us
rUOpHUIOB TIEPBOrO TMOKOJICHUS M paCILICIJICHUS MPU3HAKOB, MOJENIb IS
JEMOHCTPAlMA 3aKOHA HE3aBHUCUMOI'O HACJIEJAOBAHUS MPU3HAKOB, MOAENIb JJIs



JEMOHCTpAlMd CLETUIEHHOTO HAaCJEJOBaHUS MPU3HAKOB, CBETOBOM MHKPOCKOI,
MHUKporpenapart: «J[po3oduiar.

IIpakTnueckas padora «U3ydeHwe pe3yabTaTOB MOHOTUOPUIHOTO
CKpEIIMBaHUS Y APO30(PHIBDY.

IIpakTnueckas  paGora  «/3yueHue  pe3yiabTaTOB  JAUTHOPHUIHOIO
CKpEIIMBaHUS Y APO30(PHIBD».

Tema 13. 3akoHOMEpPHOCTH U3MEHYMBOCTH

B3aumopelictBue reHoTHna u cpeabl npu  dopmupoBaHuu (peHoTHma.
N3MenunBOoCTh Mpu3HAKOB. KayecTBEHHbIE M KOJIWYECTBEHHbIC MPU3HAKU. BUIbI
W3MEHUYHUBOCTH: HEHACIICICTBEHHAs! U HACJIEICTBEHHAS.

MopaudukanuonHass U3MEHYUMBOCTh. Ponb cpeasl B (hopMupoBaHUU
MoaupUKaMOHHON n3MeHUnBOCTH. HopMma peaknuu npusHaka. BapuanuoHHBIN
psn u BapuanuvonHas kpuBas (B. Horanncen). CoiicTBa MoauduKanmoHHOM
U3MEHUYUBOCTH.

I'enoTunuueckass ”3MEHYMBOCTh. CBOMCTBA FT€HOTUMMYECKON U3MEHYMBOCTH.
Buipl reHOTHITHYECKOM U3MEHUYMBOCTH: KOMOUHATHBHAS, MyTallUOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTH. Mei03 W TIOJIOBOM MpoIecc — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTHU. POJIb KOMOMHATUBHOM U3MEHYMBOCTH B CO3aHUU
reHeTHYECKOro pa3Ho00pa3us B mpeenax OJHOro BUIA.

MyranuoHHass HM3MEHYMBOCTb. BHIbl MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbBIE W  HHIYUMPOBAaHHBIE MyTauuW. SnepHele WU
qUTOIUIa3MaTHYeCKue MyTaluu. CoMaTHYECKHe W TMOJIOBble MyTauuu. [IpuynHbI
BO3HUKHOBEHUs MyTauui. MyTareHsl W HX BIUSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO IIpolecca. 3aKOH TOMOJOTMYECKUX pSJIOB B
HacnenctBeHHo m3MeHunBocTy (H.M. BaBuioB). BHesgepHas M3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa u SNUSEHOMUKA, PpOJIb SNULEHEeMUYeCKUxX @Gakmopos &
HACNe008aHUU U USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMO8.

JdemoHcTpanumn

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

Tabmumer w  cxembl:  «Buasl uw3MeHUMBOCTHY, «MonudukarmoHHas
H3MEHYHUBOCTHY, «KombOuHaTHBHAs U3MECHYHUBOCTBY, «Meiio3»,
«OnnomoTBopeHuey, «I eHeTnueckre 3a00JIeBaHUs YeIOBeKay, « BUabl MyTammiig.

O6opynoBaHue: *XUBbIE W TepOapHbIC IK3EMIUISIPHl KOMHATHBIX PACTCHHA,
pucysku (pororpadun) KUBOTHBIX C PA3TUYHBIMH BHIAMH H3MEHINBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOoau(MUKAIUOHHOW u3MEeHUYMBOCTU. [locTpoeHue BapualMOHHOTO psAna U
BAPUALMOHHON KPUBO».



IIpakTnueckas padora «Mytanuu y Jpo3oduiibl  (Ha TOTOBBIX
MUKpOIPENapaTax)».

Tema 14. I'eHeTuka 4esioBeKa

Kapuorun uyenoBeka. MexayHapoaHas MporpaMma HCCIEAOBAHHUS T€HOMA
yejgoBeKa.  MeToapl  M3YyYeHMSI TE€HETHMKH  YEJOBEKa: TIEeHEaJIOTMYECKH,
OJIU3HEIOBEIN, LIMTOT€HETUYCCKUM, MOMYJIAUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemMeHHOe OTpEACIICHUE TE€HOTHIIA:
MOJHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIIMPOBAHHUE, B TOM YHCII€ C MOMOIbIO
[MI1P-ananu3a. HacneacTBeHHbIE 3a00JieBaHUs YesioBeKa. [ eHHbIE U XPOMOCOMHBIE
OoJie3HU dYeloBeKa. boyie3HM ¢ HACIEACTBEHHOW MPEIpaclooKeHHOCTHIO.
3HaYeHUEe MEIUIMHCKON T'€HETUKU B MPEAOTBPALICHUU U JICUCHUU T€HETUUYECKUX
3a00J7eBaHUi 4YelioBeKa. MeIUKO-TeHeTUUeCKOe KOHCYIbTupoBaHue. CTBOJIOBBIC
KJIEeTKU. [IOHATHE «T€HETUYECKOTO Tpy3a». DTUUYECKUE aCHEKThl UCCIEIOBAHUN B
o0J1acT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckne (¢akTOpbl TOBBIIIEHHONW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
bU3UYECKOMY M XMMHUYECKOMY 3arpsi3HEHUIO OKpY KaroIiei cpenpbl. ['eHeTrndeckast
PEAPaACION0KEHHOCTh YEJIOBEKA K MaTOJIOTUSIM.

JdeMoHCTpamuu

Tabnuuel u cxembl: «Kapuotun denoBeka», «MeToJapl U3yUeHUsT T€HETHUKU
yesioBekay, «I eHeTnyeckue 3a001eBaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBIE€HHUE U aHAIU3 POJOCIOBHOM.

Tema 15. Cennekuusi Oprann3mMoB

JlomecTuKkamnus 1 ceeKuus. 3apoKICHUE CEIEKIIUU U IOMECTUKALIUU. Y YEHUE
H. . BaBunmoBa o IleHTpax NpOUCXOXACHUS W MHOTO00pa3us KyJIbTYPHBIX
pactenuii. Poib cenexkunu B CO31aHUU COPTOB PACTEHUN U TOPOJ ) KUBOTHBIX. COpT,
nopoJa, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSIAOB B HACIEACTBEHHOW N3MEHYMBOCTHU
H. W. BaBusoga, ero 3HaueHue Jj1s CEICKIIMOHHON PaOOTHI.

Metonbl ceneKnMOHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCCOBBIM U
WHAUBUIYaIbHBIH. DTarnsl KOMOMHAIIMOHHON CCJICKIIUU. HcneiTanue
MPOU3BOJUTENECH MO MOTOMCTBY. OTOOp MO TE€HOTUIY C IOMOIIBIO OLIEHKH
¢dbeHoTHa MOTOMCTBA ¥ OTOOP MO TEHOTUITY ¢ moMoIbio aHanmmza J{HK.

HckyccTBEeHHBIM ~ MyTareHe3  Kak  METOJl  CEJIEKIIMOHHOM  paloThl.
PannannOHHBIN M XUMUYECKU MYTAareHe3 Kak MCTOYHUK MYTalMi y KYJIbTYPHBIX
¢opm opranu3moB. Vcmonp30BaHME TEHOMHOTO PEIAKTHPOBAHUS WM METOJO0B
pexomOuHaHTHBIX JIHK 1151 momydeHus: iCX0JHOTo MaTepuaa JJjisl CeJIeKIIUH.

[Tonyuenue MOJUIIIIOUAOB. BnayTtpuBnnoBas ruopuIn3aLus.
bnuskopoacTBeHHOe — ckpeuuBanue, uinM  uHOpunuHr.  HepojacTBeHHoe
CKpelllMBaHue, WIM ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Mcmosib3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas rudpuausanus. [Ipeogonenue Oecriogus



MEXBUJOBBIX THOPUIOB. JJOCTHKEHHS CENEKIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
DesONOYULY.

CoxpaHeHue U U3yUYECHHUE T€HETUUECKNX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JTUKUX POIUYEH NIl CO3aHUsI HOBBIX COPTOB M THOPUJIOB CEIbCKOXO3SIMCTBEHHBIX
KyJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX  JICUBOMHBIX 6 Yeadx YAYYUleHUs
Cyuecmeyiomux U CcOo30aHusi HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM HYUcle C
NpUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosslx uoel u
NepCneKmueHbIX MexHoI02ULL.

JdemMoHcTpanumn

[Toptpersi: H. U. BaBuiios, 1. B. Muuypum, I'. /I. Kapneuenko, I1. IL.
JIykpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipl u cxembl: «LleHTPBI MPOUCXOXKICHHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH rOMOJIOTUYECKHX PSAJOB B HACIEACTBEHHOW W3MEHUYMBOCTH,
«Metoapl cenexuuny, «OtaanéHnas ruopuauzanusy, «MyrtareHes».

JlabopaTopHas padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHHUI U MOPOJ
JIOMAIIIHUX KMBOTHBIX).

JlaGopaTropHasi padora «/3yueHrue METOAOB CEJICKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTEHUI».

Ikekypcusi «OCHOBHBIE METOABI M JOCTHXKEHHUSI CEJIIEKIHUH PACTEHUU MU
KUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHUUIO, MIJIEMEHHYO bepmy,
COPTOMCTIBITATEbHBIM yYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOT'O LIEHTPA)».

Tema 16. BuorexHo10rus U CHHTEeTHYECKAsi OHOJIOT U

OOBEKThI, MCTHOJb3yeMble B OHMOTEXHOJIOTHH, — KIETOYHBIE M TKAHEBbHIC
KyJbTYpHI, MUKPOOPTaHU3MBI, ux XapaKTEpPUCTHUKA. Tpanuuunonnas
OMOTEeXHONOTHA:  XJIeOOMeueHne, TMOJIyYeHUEe KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOZAeNue. Mukpobuonorundeckuii cuHTe3. OOBEKTHI MHUKPOOUOIOTHUECKHUX
TexHojorui. [Ipon3BoacTBo O6enka, aMIHOKUCIIOT ¥ BUTAMUHOB.

Co3nanue TEeXHOJOIMil U MHCTPYMEHTOB LIE€JIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIbIO MOJYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIepKAlllUX HE BCTPEYAIOLIUECS B IPUPOJEe OMOCUHTETUYECKHE ITYTH.

Knerounass unxkenepus. MeToapl KyJbTypbl KIETOK M TKaHEW PAaCTCHUH H
KUBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3AHAS W COMAaTHYECKHM
smOpuoreHe3. lMcmonp3oBaHwe TaruiouoB B CeNeKIUH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Mcnoav3oeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOpeHHE. PeKoHCTpyKuHs
SMUEKJIETOK Y KIIOHUPOBAHUE XKUBOTHBIX. METO TpaHCIUIAHTAUMU SIAEP KIIETOK.



Texnonozuu 0300poéaeHUs, KYITbMUSUPOBAHUS U MUKPOKIOHATLHO2O0 PAZMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass M TeHHasd WHXKEHepUs. VICKyCCTBEHHBIM CHHTE3 I€Ha U
koHcTpyupoBanue pexkomOouHanTHeIX JAHK. Cozodanue mpanceennvix opeanuszmos.
JIOCTH>KEHUS U IEPCIIEKTUBBI XPOMOCOMHOM ¥ T€HHOW MHKEHEPUH. DKOJIOTNUECKHE
U ATUYECKHUE MPo0OJIeMbl TEHHOW MHKEHEPHU.

Menuuunckue OuotexHonoruu. [loctrenomuas nudposas megununa. [TIP-
IUarHocTuka. MeTaboJIOMHBIN aHanu3, TEHOUEHTPUYECKUH aHajau3 IMpOTeoMa
YEJNOBEKa U1 OLIEHKM COCTOSIHHS €ro 310poBbs. lCHoyIb30BaHME CTBOJIOBBIX
kiaeTok. TaprerHas Tepanust paka. 3D-OumoumkeHepuss s pa3paOOTKU
(yHIaMEHTaIbHbIX OCHOB MEIUIMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEeW COYETaHHEM TEXHOJOTMH TPEXMEPHOro OMOMpUHTHUHTra U cKaddonaunHra
JUISL PELIEHUS 3a/1a4 IEPCOHATU3UPOBAHHON MEIULIMHBI.

CozniaHre BEKTOPHBIX BAaKIMH C II€JIbI0 OOecreyeHUs: KOMOMHUPOBAHHOMN
3amuThl 0T Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJEKYISAPHBIX MEXaHU3MOB
¢ynxumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00JIeBaHUS YeJIOBEKA U )KUBOTHBIX.

JdeMoHCcTpamuu

Tabnuus! u cxemsl: «/cnonb30BaHne MUKPOOPTaHU3MOB B IIPOMBILIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEeHEepUs», «I €HHas HMHKEHEPUS».

JlaGoparopHas padora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.

IIpakTnuyeckas padora «IlonyyeHne MOJIOYHOKHUCIIBIX TPOYKTOBY.

Jkckypeusi «bHOTeXHONOrMs — BaKHEWIIAas MPOU3BOJIUTENIbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE TTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxaenne W pa3BuTHEe 3BOJILIMOHHBIX NPEACTABJICHUN B
Oonosioruu

OpomonmonHas Teopust Y. JapBuna. I[IpeAnochlIKM BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb U Hay4yHas aestenbHocTh Y. J[apBuHa.

JIBrKyIIMe cuiibl 3BoJirolMy BUAOB o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXXEHUSI OPraHU3MOB, HACJIEJCTBEHHas HW3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHbBIN U UCKYCCTBEHHBIA OTOOD).

Odopmiienne cuaTeTHYeckor Teopun dBomonuu (CTD). HeltpanpHas
Teopus dBomonuud. CoBpeMeHHas HABOJIONMOHHAA  Ouosiorus. 3HaYeHHE
ABOJIIOLIMOHHON T€OpUU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOUN KapTHUHBI MUpA.

JdemoHcTpanumn



Iloptpetsl: Apuctorens, K. Jlunnen, K. b. Jlamapk, O. XK. Cenr-Unep, XK.
KroBbe, Y. [Japsun, C. C. UerBepukos, W. 1. llImansraysen, Ix. Xonnein, . K.
benses.

Tabnuupel u cxemsl: «Cuctema xxuBoit npupo sl (o K. Jlunuero)y, «JlectHuna
KUBBIX cymiecTB (o Jlamapky)», «Mexanusm (GpopMUpOBaHMS MPUCTIOCOOJIEHUN Yy
pacTeHuil u *kUBOTHBIX (0 Jlamapky)», «Kapra-cxema mapuipyrta myremectBus Y.
Hapsunay, «Haxoaxu Y. Jlapuna», «®opMbl OOprOBI 3a CYILIECTBOBAHHEY,
«Iloponbl rony0Geit», «MHoroobpasue KyiabTypHBIX (opm KamycThl», «I[lopoas
JOMAIIIHUX XKUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BUJIOB (10 Y. lapBuny)»,
«CxemMa COOTHOLIECHMUS ABWXKYIIMX CHJI SBOJTIOLUN», «OCHOBHBIE MOJOXKEHUS
CUHTETUYECKON TEOPUHU IBOJIOLIUN».

Tema 2. MuKpo3BOIIOLMS U €€ pe3yJbTaThl

[Honynsuus Kak 31€MEHTapHasi €AMHULA IBOMIOUUA. COBpEMEHHBIE METOMBI
OLICHKM TEHETUYECKOTO pa3HoOoOpa3us W CTPYKTypbl mnomyisiuil. M3menenue
reHopoHa TOMYJISIMU KaK DJIEMEHTApHOE SBOJIOLNMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus Jx. Xapau, B. BaitnGepra.

DOnemeHTapHble (AKTOPBI (JIBHXKYIIME CHJIBI) 3BOJIOLUH. MyTallmOHHBINA
npouiecc. KomOuHaTtuBHas W3MEHUMBOCTh. Jlpelid TeHOB — ciydaifHbIe
HEHAaIpaBJIeHHbIE U3MEHEHMSI YaCTOT ajljiesiel B ONmyIauusax. I¢p¢GeKkT OCHOBATEIS.
Opdexm bymwinounoco copaviuka. CHudicenue 2eHemuuecko20 paszHooopasus:
npuuunsl u creocmsust. llpossnenue s¢pgpexma opetigha eeno6 6 6oOabUIUX U MATBIX

NONYNAYUSX. Murpanumu. N3onsuus TTOITYJISIIIAM: reorpadudeckast
(mpocTpaHCTBEHHAs ), OMOJIOTHYECKasl (PEIPOyKTHBHAS ).
EcrecTtBennsiit  oT1O0p — HampaBisrouuid ¢gakrop dBodonHH. DOpMBI

€CTECTBEHHOTO  OTOOpa: JBWXKYIIUKA, CTAOWIM3UPYIONIUHA,  pa3phIBAIOIINAM
(mm3pyntuBHbIi). TlomoBoit oT60p. BO3HMKHOBEHHE M 3BOJIIOIHUS COIMATBLHOTO
NOBEJEHUS )KUBOTHBIX.

[IpucnocOOEHHOCTh  OPraHU3MOB  KaK  pe3yjibTaT  MHKPOIBOIIOIHUU.
Bo3HuKHOBEHHME MPUCTIOCOOICHHH Y OpraHu3MoB. ApoMop(h03bl U UIN0ATATTAIIHH.
[Tpumeps! TprcTOCcOOJICHNI Y OpraHU3MOB: MOpQoiorudeckue, GU3noIOTUIECKUE,
OnoxumMudeckue, TmoBeJeHUYeCKue. OTHOCUTENBHOCTh  MPHUCIOCOOJICHHOCTU
OpraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumgooOpazoBaHue Kak pe3yibTaT
MUKPOIBOMIONMHU. M3omsmus — kmtodeBor (akTop BupooOpazoBanus. [lytu wu
CIIOCOOBI BHI000pa30BaHUS: aJJIONATPUYECKOE (reorpaduueckoe),
CUMITATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuIuIonAU3aIus,
rubpuanzanus). JJmmTenbsHOCTh SBOTIOIMOHHBIX TPOLIECCOB.

MexaHu3mbl OpMHUPOBAHUS OMOJIIOTHYECKOT0 pa3HOOOpa3Hsl.



Ponb 3BOMIOLMOHHOM OHMON0rUyU B pa3paboTKe HAyYHBIX METO/I0B COXPAaHEHUS
O6uopazHooOpasusi. MHUKPOIBOJIONUS U KOIBOJIOUHUS Tapa3uTOB M UX XO3SEB.
Mexanu3Mbl pOpMUPOBAHUS YCTOWUMBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C
HEM.

JdemoHncTpanumn

IToptpetsr: C. C. YUerBepukos, 3. Maiip.

Tabmuupl u cxembl: «MyTauMoHHAsT M3MEHUMBOCTHY», «llomynsunonHas
CTPYKTypa BUAa», «CxeMa MposiBlIeHUs 3akoHa Xapau—BalinOepray, «JIBuxyiue
CWJIBl IBOJIIOIMMNY, «IJKOJOTHYECKas M30JALMs MOMYJSIUI ceBaHCKOM (openny,
«["eorpaduyeckast U30JA1MS JIUCTBEHHUIIBI CHOMPCKOM U TUCTBEHHULIBI AayPCKON»,
«lTonmynssMOHHBIE BOJHBI YUCIEHHOCTH XWIIHUKOB U KEPTB», «Cxema AeHCTBUS
€CTECTBEHHOT0 0TO0pa», «Dopmbl 60pHOBI 3a cyliecTBOBaHUEY, « HAYCTpUATbHBIN
MenaHu3m»,  «KuBble — uckomaemble»,  «IIOKpOBUTENBCTBEHHAass  OKpacka
KUBOTHBIX», «IIpenynpexnaromas OKpacka KHBOTHBIX», «DU3HOJOTHYECKUE
apantauun», «lIpucnocoblIeHHOCT, OpPraHu3MOB M €€ OTHOCHUTEIbHOCTHY,
«Kpurepuu Buna», «Bunbl-nBoitHukny, «CTpykTypa Buaa B mpupojae», «Crnocoobl
BU1000pa3oBaHus», «I eorpaduyeckoe Bua000pa3oBaHue TPEX BUAOB JaHABIIICIH,
«IKOJIOTHYECKOE BUA000pa30BaHUE BUIOB CUHUI», «[lomummouasl pacTeHUit»,
«KarmycTHO-peAeUHBIN THOPUIY.

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIUA HACEKOMBIX, Uydela MTHII U
3Bepeil ¢ MpUMEPAMH Pa3IMYHBIX MTPUCTIOCOOICHHM, YyUesa NTHI] U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHUW OJU3KHUX BHUAOB, OOPA30BABIIUXCS PA3JIMYHBIMU
crocobamu.

JlabopaTopnas pabora «BrIsBieHHE H3MEHUMBOCTH Y 0COOEH OHOTO BUIAY.

JlabopaTopHas padota «IIpucnocoOeHunst OpraHu3MOB M UX OTHOCUTEIIbHAS
1E7Ie€CO00Pa3ZHOCThY.

JlaGopaTtopnass paGora «CpaBHeHHE BHIOB 1O MOPGOIOTHUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus u e€ pe3yJbTaThl

Mertonel u3ydeHMss  MakpoldBoironuu. IlaneoHTosormueckue - MeETOIbI
u3ydyeHus oHBomouuu. llepexognbsie ¢GopMbl U (UIOT€HETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpaduueckre Metoapl u3ydeHus sBoironuu. CpaBHeHHEe (IOpPHI U
(dayHbl MaTepuKOB M OCTpOBOB. buoreorpaduueckue obmactu 3emnan. Bunsr-
SHAEMUKHU U PEITUKTBHI.

DOMOpPHOIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHIECKHE METOAbl U3YUECHHUS
DBOMIOIMM. ['€HEeTMYEeCKHME MEXAaHU3Mbl DBOJIONMM OHTOTE€HE3a W TOSIBICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJOTMYHBIE  OPraHBbI.
PyaumenTapHbie opransl U aTaBU3Mbl. MOJIEKYJISIPHO-T€HETHYECKUE,



OMOXMMHUYECKHE U MAaTEMAaTUUECKUE METO bl U3YUEHUs SBOTIONMNU. ['OMOIOTUYHbIE
reHbl. COBpEMEHHBIE METO/IbI TOCTPOEHHUS (PUITOTEHETUUECKUX JEPEBLEB.

XPpOMOCOMHBIE MYTAIIUU U DBOJIIOLIUSI TECHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBuia) 3BONIONUU. [Ipunyun cmenvl GyHKYU.
HeobOpatumocTs 3Bomtonnu. AnantuBHas paauaius. HepaBHOMEPHOCTb TEMIIOB
ABOJIIOLIHH.

JdemoHcTpanumn

[Hoptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuipl U cxembl: «DWIOTEHETUUECKUN PSJT JOMIAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creromedanbr»y, — «Punnodputsr»y,  «CemeHHBbIE
nanopoTHUKWY», «buoreorpadguueckue 30HBI 3emiumy, «/pelid KOHTHHEHTOBY,
«Penukthl»y, «HauanpHble cTaguu 5SMOPUOHAIBHOTO Pa3BUTHUS IO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHbIE W aHAJOTHMYHbIE OpraHbl», «PyIuMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHl YEJIIOBEKAa U IUMMaH3e», «I 1aBHbIE
HaIpaBJICHUS YBOJIIOIUNY, «OOIIHe 3aKOHOMEPHOCTH DBOJIFOITAN.

O6GopynoBaHue: KOJIJIEKIIUU, TepOapuu, MYJSDKM HCKOTAeMBIX OCTAaTKOB
OpraHU3MOB, MYJISIKU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaeHue U pa3BUTHE KU3HU HA 3eMJie

HayuHple THUMOTE3bl NPOUCXOXKIEHUS KU3HM Ha 3emiie. AOWOreHe3 H
naHcrepMusi. JloHaydHblEe TPENCTABICHUS O 3apOKIACHUU KU3HHU (KPEAllMOHU3M).
['mnoTe3a MOCTOSHHOTO CaMO3apOKACHUS )KU3HU U €€ ONpOBEPKEHUE onbITamu .
Penu, JI. Cnianmnannanu, JI. Ilactepa. [lponcxoxaeHre )Ku3HU U aCTPOOUOIIOTHS.

OcHOBHBIE 3Tanbl HEOPTraHUYECKOU ABOJIIOLIUH. [Lmanerapnas
(reonoruueckasi) SBOJIONMUSA. XUMUYECKas dBOJIONUSA. AOHOTEHHBIH CHHTE3
opraHnyeckux BemecTts u3 Heopranndeckux. OmbiT C. Mumiepa u I'. IOpu.
O6pazoBanue nmoaumepoB U3 MmoHomepoB. Koanepsatnas runoresa A. Y. Onapuna,
rurnore3a mnepBuyHoro OynboHa J[Ix. XonnpeiiHa, reHetnyeckas rumorte3a .
Ménnepa. Pubosumsr (T. Yex) um rumoreza «mvupa PHK» V. T'unbGepra.
dopmupoBaHre MEMOPaH ¥ BOSHUKHOBEHUE MPOTOKIIETKH.

Ucrtopus 3emiin u MmeToibl €€ u3ydeHus. Mickonaemble OpraHu4ecKue OCTaTKU.
['eoxpononorust u €€ meroAsl. OTHOCUTENbHAST W a0COJIOTHASI T€OXPOHOJOTHS.
['eoxpoHosiornyeckas mKaia: S0Hbl, 3Pbl, IEPUOJIbI, FTTOXU.

HavaneHble 53Tanbl OpraHu4yeckor dBoONIONUU. [losiBIeHHE W HBOJIOLMS
MEPBBIX KIETOK. DBOJIONUSA MeTabosn3Ma. BO3HUKHOBEHUE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIEHKHM KaK aHAJIOr MEPBBIX HA 3eMile COOOIIECTB.
CrpomaTonuTsl. [IpoKapHOTBI U 3YKapUOTHL.



[Ipoucxoxenue 3ykapuoT (CUMOMOreHe3). DBOIOIMOHHOE MPOUCX0XKICHHE
BUpPYCOB. IIpoucxoxkieHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE ATalbl ABOJIONHUHM BBICHIMX pacTeHuil. OCHOBHBIE apoMop(o3sl
pacreHui. Bpixox pacrenusi Ha cymy. llosBiieHue CIOpPOBBIX pacTeHUN U
3aBoeBaHMe UMM cymu. CemeHHble pacTeHus. [IponMcxoxaeHHe UIBETKOBBIX
pacTeHu.

OcCHOBHBIE ATalbl 3BOJIOIUU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHHUE COBPEMEHHBIX
TtunoB. [lepBbie XOpaoBbIEe KUBOTHBIE. JKU3HL B BOAE. DBOJIONHUSA MMO3BOHOYHBIX.
[Ipoucxoxaenue amubuii u pentwiuil. I[lpoucxoxaeHne MIECKONMUTAOIUX U
ntutl. [lpunnun wimrodeBoro apomopdosza. OcBoeHue O€CO3BOHOUYHBIMU U
MO3BOHOYHBIMU KMBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emMie MO ’paM U MEPHOJAaM: apXeil, MpOoTepo30H,
najaeo30i, Me3030i, kaitHo30M. OO0Ias XapaKTepUCTHKA KIIMMaTa U Ie0JIOTHIECKUX
npoiieccoB. [losiBIeHre M paciBET XapaKTEPHBIX OPTaHU3MOB. YTJIEe00pa3oBaHHUE:
€ro yCJIOBUS U BJIIMSIHUE HA Ta30BbI COCTaB aTMOC(HEpHI.

MaccoBble BBIMUPAHHSI — 3KOJOTMYECKHE KPU3UCHI mpouuioro. [IpuyuHel u
CJIEACTBUSI MAacCOBBIX BbIMHUpaHHil. COBPEMEHHBIN AKOJOTHMUYECKUU KPU3HC, E€ro
ocobenHoctu. [IpoGiiema coxpanenus 6rmopasHooOpasus Ha 3emIie.

CoBpemeHHasi cucTeMa OpraHmdeckoro Mmupa. [IpuHnunel kiaccudukamu
oprann3MoB. OCHOBHbBIE CHCTEMAaTUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCTpamuu

IToptpetsr: ®. Penu, JI. Cnannannanu, JI. [lactep, . . Meunukos, A. .
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmunpe! u cxembl: «Cxema onbiTa . Penuy, «Cxema omnbita JI. [Tactepa mo
U3YUYEHUIO caMo3apoxaeHus xu3Hu», «Cxema ombita C. Mumnepa, I'. IOpu»,
«JTanbl ~ HEOPraHWYECKOW  HBodoLMN»,  «['€oXpoHOJIIOrMYecKass  IIKaiay,
«HayvanbHble 3Tanbl OpraHUYECKO 3BOOIUNY, «Cxema 00pa3oBaHUSI FYKAPUOT
nyTéM cuMmOuorenesa», «Cucrema KuUBOM mpupoabl», «CTpoeHue BUpyCay,
«Apomopdo3sl  pacteHuii», «PuHHOGUTHY, «OTHOKIETOUHBIE BOJOPOCIH,
«MHOroknerounble Boaopociany, «Mxuy», «llanopoTHukn», «l'o0ceMEHHbIE
pacteHusi», «OpraHbl IBETKOBBIX pacTeHHI», «CxeMa pa3BUTHS ) KUBOTHOTO MUPaA»,
«Apomopdossl KUBOTHBIXY», «IIpocreiimuey, «Kumeunononoctabie», «Ilmockue
yepBu», «Unenucronorue», «PvIObD», «3eMHOBOAHBIEY, «lIpecMbIkaroIuecs,
«IItney, «MaekonuTtaromuey, «Pa3Buthe )KU3HU B apXeHucKou 3pey, «Pa3Buruhe
XKU3HU B TMPOTEPO30UMCKOM 3pe», «Pa3BuTHe KU3HM B NaAJICO30MCKOM 3pey,
«Pa3BUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B KAWHO30MCKOU 3pe,
«CoBpeMEeHHasl CHCTEMA OPraHUYECKOr0 MUPAy.



O6GopynoBaHue: repOapuu pacTeHUM pa3IUYHBIX OTAEIOB, KOJUICKIUU
HACEKOMBIX, BJIAXKHBIE MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJJIEKIIUH
WTJIOKOXHUX, CKEJIEThI TO3BOHOYHBIX KUBOTHBIX, Uydesa NTUILl U 3BEPEil, KOJUIEKIINU
OKAMEHEJIOCTEH, TIOJE3HBIX HCKOMAEMbIX, MYJSKM OpPraHMYECKUX OCTAaTKOB
OpraHU3MOB.

BupryanbHas naboparopHas padora «MoaenupoBaHue onbIToB Musiepa—
Opu o n3ydennto aGMOreHHOro CUHTE3a OPraHUYECKUX COSTMHEHUH B EPBUYHOM
atMocdepe».

JlaGoparopHass pabora «l/3ydyeHue M ONKHCAHUE HCKOMAEMBIX OCTAaTKOB
JTPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «V3ydeHue OCOOCHHOCTEH CTPOCHUS PACTCHHUU
Pa3HBIX OTIEJIOBY.

IIpakTnyeckas padora «/3yyeHue ocOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX.

Tema 5. IIpoucxoxaenne 4ea0BeKa — aHTPOINOTeHe3

Pa3zgensl n 3a1aun aHTPONOJIOrMU. METOIBI aHTPOTIOJIOTHH.

CraHoBIIeHHE TPEACTABICHUN O IMPOUCXOXKACHUU 4YeNOBeKa. PenuruosHeie
B033peHUsl. COBPEMEHHBIE HAYYHbIE TEOPHUU.

Cx0ACTBO YenoBeka ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YETIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTEIIBHO-
MOpQOJIOTHIECKUE, AMOPHOJIOTHYECKHE, (bU3M0JIOT0-0MOXUMUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEKA OT KUBOTHBIX. [IpSIMOX0OKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBuxyiue cuibl ((pakTopbl) aHTpOTIOTeHEe3a: OMOJIOTUYECKHE, COIMaIbHbBIC.
CooTtHorieHrne OMOTOTHYECKUX U COIUATBHBIX ()aKTOPOB B AHTPOTIOTEHE3E.

OcHOBHBIE CTaMM aHTpOINOreHe3a. PaHHue uenoBexkooOpa3Hble 00E3bSIHbI
(IPOKOHCYIIBI) ¥ PAaHHUE MTOHTHIBI — OOIIHE TPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEAKH Jrofei. UenoBek yMenbli, MepBbie
W3TOTOBJIEHUS OPYAUN TpyAa. UeloBeK NPSIMOXOISIININ U IEPBBIN BBIXO JIFOAECH 32
npenensl Adppuku. YenoBek reiiaenb0eprekuii — 00muii mpe1oKk HeaHaepTaaIbCKOro
YeJ0BEKa M 4YeJOBEKa pa3yMHOro. YesnoBeK HEaHAEPTAIbCKUN KakK BUJ JIIOAECH
XOJIOJHOTO KiMMaTa. YeloBEeK pa3yMHBIM COBPEMEHHOTO THMA, JACHUCOBCKHUMI
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a mpenenamu Adpuku. [lameorenernka wu
MaJICOTEHOMMUKA.

DBOJIIOIUSI COBPEMEHHOI0 uejoBeKa. EcTecTBeHHbIH OTOOpD B MOIMYJSLIMSIX
yesnoBeka. MyTalmoHHbIM miporiecc u noaumopdusm. [lomynsiiimoHHBIE BOJHBI,
npeiid reHoB, murpanus U «3PGeKT ocHOBATENs» B MOMYJALUAX COBPEMEHHOIO
YEJI0BEKa.



Uenoseueckue pacel. IloHatue o pace. boisblmme pachl: e€BpolneouaHas
(eBpasmiickasi),  aBCTpajO-HETpouJHAas  (PKBATOpUaibHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHcKkas). BpeMs u myTH pacceyieHUs 4eJOoBEeKa IO IUJIaHEeTe.
EnunctBo  yenoBeueckux pac. Haydnas  HECOCTOSTENBHOCTH  pacu3Ma.
[Ipucnoco6yiieHHOCTh YeloBeKa K pa3HbIM YCJIOBUSM OKPYXKAIOIMIEH Cpesbl.
Bnusinue reorpadguueckoil cpensl u aperida reHoB Ha MOP(HOIOTHIO U PU3HOIOTUIO
YEJI0BEKA.

MexaucuMIuinHapHbple  MeTolbl B (usnueckoil  (OHOIOTHUECKOH)
AHTPONOJIOTHHM.  DBOJIIOLIMOHHAS  QHTPONOJIOTUSI W MaJICEOAHTPOINOJIOT U
YEJIO0BECUECKUX MOMYJsAMi. bHocolMaabHble MCCIEAOBAHUS MPUPOABI UEIIOBEKA.
UccnenoBanue KOABOMIONUYA OMOIOTHYECKOTO U COIMATILHOTO B YEIOBEKE.

JdemoHcTpanumn

IToprpersr: Y. dapsun, JI. Jluku, . 4. Porunckui, M. M. I'epacumos.

Tabmuipl U cxembl: «MeToIbl aHTPOTIOJIOTHIY, «I 0JTOBHOM MO3T YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKEJIeT YeloBEeKa U CKeJeT IIMMIIaH3e,
«PyauMEHTHI U aTaBU3MbI», «/IBUKYyIIME CUJIBI aHTPOIIOTEHE3a», « DBOJTIOIMOHHOE
IpEBO  YeJOBEKa», «ABcTpajmonuTek», «YenoBek  ymensli», «YHenoBek
npAMOXOIAIINY, «JleHucoBckuii uenoBek» «Heannepranbupb», «KpoMaHbOHLBIY,
«IIpenku yenoBeka», «ITanbl 3BOJIOIUN YETOBEKAY, «Packl uemoBeKkay.

O6opynoBaHue: MYJSDKM — OKaMEHEJNOCTeH, TMPeIMETOB MaTephalbHOU
KyJIbTYphl ~TPENKOB 4YeloBeKa, penpoaykuuu (pororpadbum) KapTuH ¢
MU(DOIOTHYECKUMU U OUOJNEHCKUMH CIO)KETaMH TMPOMCXOXKIACHUS YelOBEeKa,
doTorpaduu HaX0JOK UCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEeKa, MOJIEIb
yeperna 4eJoBeKa U uepera MMMIIaH3€, MOJIENIb KUCTH YEJIOBEKA U KUCTHU IIMMIIAH3E,
MOJEJIN TOpCa MPEIKOB YeIOBEKa.

JlabopaTopHass pabora «l3yueHne o0COOEHHOCTEH CTpPOCHUSA CKeJeTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXO0KICHUEM.

IIpakTnueckas padora «/3yueHue sKOJI0THUECKUX adanTaluid YETOBEKA.

Tema 6. Jxonoruss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB M
HAJIOPraHU3MEHHBIX CHCTEM C OKPYKaloIel cpenoi

3apokzieHue u pa3Butue skojoruu B Tpyaax A. 'ymGonbara, K. @. Pynse, H.
A. CeseprioBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznmensl u 3agaum
sKoJ0ruu. CBsI3b SKOJIOTUH C APYTUMHU HayKaMHU.

Mertoasl skonoruu. lloneBsie HaOMOIEHUS. DKCIEPUMEHTHI B HKOJIOTHH:
NpUpOAHBIE W JlabopaTtopHble. MonaenupoBaHHe B OKOJOTUU. MOHUTOPHHT
OKpYKaIoIel cpelibl: TOKAIbHBIN, pErHOHAJIBHBIN U TJI00aTbHBIMN.

3HAaYEHHE OKOJIOTUYECKMX 3HAHUW IS 4YEJIOBEKAa. DKOJOTHYECKOE
MHUPOBO33pEHHUE KaK OCHOBA CBSI3€W 4YeaoBedecTBa ¢ npupoaoil. dopmupoBaHue
JKOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKOW I'PaMOTHOCTH HACEJICHUA.



JdemoHcTpanuun

[Hoptpets: A. I'ym6onpar, K. ®@. Pynse, H. A. CeBepuos, J. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuipl u cxembl: «Pa3aensl skonoruny, «MeTonabl skogoruny, «Cxema
MOHUTOPHUHTA OKPYKAIOIIEH CPEABD).

JlaGoparopHuast pabora «3yuenue METO/JIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN.

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH uX nenctBus. Knaccudukanus
HKOJIOTMYECKUX (haKTOPOB: aOMOTHYECKHE, OMoTHYECKHEe, aHTponoreHusie. O0uue
3aKOHOMEPHOCTH JAEeNCTBUS dKojoruueckux Qakropos. Ilpasuino munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropel. CBeT Kak sKojorudyeckuit (axrop. [eiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOIO CIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHl M JKMBOTHBIX I10 OTHOWIEHUIO K cBeTy. CHUrHambHas pojib CBeETa.
DoTonepuoanu3M.

Temmnepatypa kak skoyiorudeckuii ¢daktop. JledicTBue Temreparypsl Ha
opraHu3Mbl. [ToMKUIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonormyeckuit ¢dakrtop. IIpucrnocoOneHuss pacTteHUd K
noJiIep>kaHuio BogHOro Oananca. Knaccudukanus pacTeHHil O OTHOILIEHHUIO K
Bozie. [Ipucnoco6ieHus >KMBOTHBIX K H3MEHEHHIO BOJIHOTO PEXXHUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
ryOMHHasT ~ TMOATIOYBEHHAs,  BHYTpUOpraHusMeHHas.  Du3uKo-XxuMHuueckue
ocoOeHHOCTH cpesl oOuTaHusi opraHnu3MoB. [Ipucnoco0aeHus: OpraHu3MOB K KU3HU
B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pPUTMBIL. CyTOYHBIE U
rou4YHbIe PUTMBL. [IpHCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH KU3HU.

XKuzuennsie popmbl opraHnu3MoB. [lousTHE 0 )KU3HEHHOM hopme. JKu3HeHHbBIE
GbopMBI pacTeHMii: JepeBbs, KYCTAPHUKH, KYCTApHUYKH, MHOTOJIETHHE TPaBBHI,
OJHOJNIETHHE TpaBbl. JKu3HEHHBIC (OPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOHOHTHI,
a’po6noHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HU.

buotnyeckue dhakTopsl. Bumbl OMOTHYECKUX B3aMMOICHCTBHIN: KOHKYPEHIIHS,
XHITHAYECTBO, CUMOMO3 u ero ¢opmel. [lapasuTtusm, koomepanus, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Hetpoduueckue
B3aUMOJIeHCTBUS (Tonmuueckue, (opudeckue, (adpuyeckue). 3HaUCHHE



OMOTHYECKUX B3aUMOJICUCTBUU JUIsl CYIIECTBOBAHHUS OpPraHU3MOB B Cpelie
obutanus. [IpuHINUI KOHKYPEHTHOTO UCKIIOUCHHUS.

JdemoHcTpanumn

Tabmumpl U cxembl: «Okoysorudeckue (QGakTopel», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKNE TPYIIIBI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TernokpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «Du3nonoruueckue ajantaiuu
KUBOTHBIX», «Cpeabl OOUTaHHS OpPraHu3MoBy», «buoorHuecKkue pUTMBDY,
«Kuznennsie popMbl pacteHuity, « KusHeHHbIe (OPMBI dKUBOTHBIX», « IKOCUCTEMA
MIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOWHOro eca», «llenu nutanusy,
«XUITHUYECTBOY, «ITapazutuzmy, «KoHkypeH1us», «CuMOuo03»,
«KommeHncanuzmy.

O6GopynoBaHue: repOapuu pacTEHUHW M KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JUYHBIX JKOJOTHMYECKUX (HAKTOpOB, TrepOdapuu CBETOJHOOUBHIX,
TEHETIOOUBBIX W TEHEBBIHOCIMBBIX PACTCHUH, CBETOJIIOOUBBIC, TCHEITIOOWBBIC U
TE€HEBBIHOCIMBBIC KOMHATHBIE PACTEHUS, repOapuu M KOJUICKIIUHA TETUIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUMN, dyuesa MTHUI] U 3BepeH, repdapun
pacTeHUi, OTHOCAIIUXCSA K rurpoduram, kcepoduram, mMe3opuTaM, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJJIEKIMH >KMBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repOapu M KOJUICKIMM PpACTEHUW U HKUBOTHBIX, OOJIQJAIOUX YepTaMH
IPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUH KU3HMU, repOapuu u
KOJUIEKIIMM PACTEHUN M >KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopHasi paGora «BBISBICHHE MPUCIIOCOOJICHUNH OPraHU3MOB K
BIIMSTHUIO CBETAY.

JlabopaTopHass pabGora «BBISBICHHE MPUCIIOCOOJICHUNH OPraHU3MOB K
BIIMSTHUIO TEMIIEPATyPhI».

JlabopaTopHasi pa6oTa «AHATOMHYECKHE OCOOCHHOCTH PaCTCHUHN U3 Pa3HBIX
MeCT OOUTaHHUS.

Tema 8. JxoJs10rusi BUA0OB U MOMYJISIIHIA

DKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLIHH. [Momynsimuss  kak
Oouonornyeckas cucrteMa. Poinb HEOTHOPOAHOCTH Cpenbl, PU3NUECKUX OapbepoB U
0COOEHHOCTEW OMOJIOTHH BHJIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTEIW MOMYJSLUMUA: YHCIEHHOCTh, IUJIOTHOCTD,
BO3pacTHAasi U TMOJIOBasl CTPYKTypa, POXKIAeMOCTb, MPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPAIIHSI.

DKoJIoruyeckasi CTpykrypa nonyiasinuud. OueHKa YUCICHHOCTH MOIYJISIIHH.
JluHamuka momynsanud U € Peryisius. BHOTHYeCKHi MOTCHITMAT TOMYJISIIHH.
MopenupoBanue JUHAMHUKYU nonyiasiuuud. KpuBbie pocta YMCIEHHOCTH MOMYJISIIUU.
KpuBbie BbDKMBaHUS. Perynsuus 4uCI€HHOCTH MOMYJALUN: poJjib (PaKTOPOB,



3aBUCSIINX U HE 3aBUCSIINX OT MNIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJOB (- U
K-crparerumn).

[lonstue 00 skonormyeckoil Hume Buaa. Mecrooburanue. MHOromepHas
Mozenb 3kosiornyeckon Humuy Jx.M. XarunHcoHa. Pa3zmepsl 3KoJIOrMyeckoun
Hui. [ToTeHumManbHas U peaau30BaHHAS HUIIIM.

Bun kak cucrema nomynsuuid. Apeansl BUAOB. Buabsl M MX KU3HEHHBIE
CTPAaTETHH. JKOJOTHUYECKNE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEACHUS W MUTpalMil >KUBOTHBIX. buosornueckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

IToprper: k. 1. XaT4nHCOH.

Tabmuupl U cxembl: «IKOJIOTMYECKHE XAPAKTEPUCTUKH MOMYJSLUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  Honmyisuum», «Bo3pacTHble  NHUpPaMHIbI
nonymauuny», «CKOpPOCTb  3aCENeHUs IOBEPXHOCTHM  3EMJIM  Pa3IWYHbIMU
opranuzMamMm», «Mogeib s3konorndeckor Hummu [Jx. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIUNA KUBOTHBIX.

JlaGopaTopHas padora «I[Ipucnoco6ieHus: ceMsiH paCTeHUN K pacCeeHUION.

Tema 9. Ikos0rusi co000MIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBsi3u Mexuay
opraHu3MaMu B OHOIIEHO3€.

Oxocucrema kak otkpeiTas cucteMa (A. JIx. Tencnu). DyHKIMOHAIbHBIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: TMPOAYUEHThI, KOHCYMEHTBI, PEIYICHTHI.
Tpoduueckue ypoBHu. Tpoduueckne menu u cetn. AOHOTHUECKHE OJIOKH
skocucteM. [1o4BbI U Wbl B 3KOcucTEMax. KpyroBopoT BemeCTB U MOTOK YHEPTUH
B DKOCHCTEME.

OcHOBHbIE IOKA3aTeNN YKOCUCTEMBI. buomacca u npoayKuus. DKOJIOTUYECKHE
MUPAMUJIBI YHCEIl, OMOMACChl U DHEPTHUH.

Jlunamuxa sxocucmem. Kamacmpodhuueckue nepecmpotiku. Daykmyayuu.
HanpapneHnHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuunbie u
BTOPUYHBIE CYKIECCHUM W HUX MPUYUHBL. AHTpPONOTreHHbIE BO3ICHCTBHUS Ha
cykneccuu. Kimmmakcunoe cooOmiectBo. bruopaznooOpasue u moiaHoTa KpyroBopora
BEILECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCTEMbl 03ED U peK. DKOocucmembl Mopel U
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmeneu, nyCcmbvitb.

AHTpPONIOTEHHBIE AKOCHCTEMBI. Arposkocucrema. ArponeHos3. Paznumuus
MEK]ly AaHTPOIOT€HHBIMU U MIPUPOJIHBIMUA IKOCUCTEMAMH.

Ypb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3akocucteM. ['opojckas
bnaopa u ¢ayna. CunaHTpomnuzaiusi ropojickoil ¢aynbel. buomorumueckoe u
XO3SIIICTBEHHOE 3HaYEHUE arpO3KOCUCTEM M YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHKSI OCHOBHBIX B3aUMOJICUCTBHI OPraHW3MOB B
sKocuctemax. Ponb Kackadno2o 3ghghexkma u 8uU008-30UPUKAMOPO8 (KI0UesblxX
81008) 6 hyHkyuonupoganuu sxocucmem. IlepeHOC PHEPTUU U BEIMIECTB MEXIY
CMEXHBIMU 3KOCHUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, ITOMYJISIIAN U SKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBHIA.

Mexanusmol 6030eiicmeus 3aepsA3sHeHUL PA3HbIX MUN08 HA CYOOP2aHUZMEHHOM,
OpP2aHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl
9KONI02UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 B030elicmeus. MeTononorus
MOHHMTOPHUHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX SKOCHUCTEM.

JdemMoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmumet  u  cxembl:  «CtpykTypa  OuoleHO3a»,  «IJKOocHUCTeMa

IIMPOKOJIMCTBEHHOTO JIecay, «IKOCUCTEMa XBOWHOTO Jiecay, «DYyHKITMOHAIBHbBIE
IPYIIIBI OPraHU3MOB B SKOCHCTEMEY, «KpyroBopoT BelecTB B 3kocucTeMey, «Llermu
nuTaHus (MacTOWINHAS, JETPHUTHASA)», «IKOJOTHYECKas MHUpaMuia ducei»,
«IKoyoruvecKas nmupamuga OMoMacchl», «IKOJIOTHYECKas MUpamMuaa SHEPTUN,
«ObpazoBanue 6osotay, «llepBuyHas cykmeccus», «BoccTaHoBIEHUE Jeca TOCIe
noxkapay, «JKocucTemMa o3epay, «ArpoueHos», «KpyroBopoT BemecTB M MOTOK
AHEPTUU B arporeHo3ey, «[Ipumepsl ypoosKocucTem.

O6opynoBanue: repbapuu pacTeHUH, KOJJIEKIIUA HACEKOMBIX, Uy4ela MTHII U
3Bepeid, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTnuyeckas padora «3yueHue u onucanue ypoo3KOCUCTEMBIY.

JlabopaTopHasi paGora «l3yueHue pasHOOOpa3Us MEJIKHUX IOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX SKOCUCTEMAX).

IKCKYypeHsi «IKCKypcHsi B TUMUYHBINA OuoreoieHos (B n1yOpaBy, Oepes3HsK,
€IbHUK, Ha CYXOJIOJbHBIN UM TOMMEHHBIN JIyT, 03€p0, OOJIOTO)».

IKCKypcusi «DKCKYpPCUs B arpodKOCUCTEMY (Ha MOJI€ WX B TEINIUYHOE
XO35IUCTBO)».

Tema 10. bBuocdepa — rnodanbHasi IkocucTeMa

buochepa — oOmennanerapHas 000j04Yka 3eMJIM, TJe CYIIECTBYET WU
CyIIIECTBOBaJa XU3Hb. PazBuTHe npeacraBienuii o Ouocdepe B Tpynax 3. 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. Obnactu 6uochepsl u e€ coctas. KuBoe
BEIIECTBO OMOChEpsI U ero (PyHKIIHH.

3aKoHOMEpPHOCTH cymiecTBoBaHuUsl 6nocheprl. OcobenHocTn 6Mocdepbl Kak
rII00aIbHOM dKOCcHCTeMBl. J[nHaMudeckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOTCOXUMHUYECKHE MUKITBI (YTaepoa, a30Ta). PUTMUYHOCTH sIBJICHUH B
ouocdepe.



3oHanbHOCTh Onocdepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHJIPA,
XBOWHBIE Jieca, CMENIaHHbIE U IIMPOKOJIMCTBEHHbIC Jieca, CTEMH, CaBaHHBI,
MyCTHIHU, TPOTTUYECKUE JIECa, BHICOKOTOPhs. KiinMmaT, pacTUTENbHBIN U dKUBOTHBIN
Mup OMOMOB CyLIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMAJIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpetsl: B. W. Bepnaackuii, 3. 3rocc.

Tabmuipl u cxembl: «I'eochepsr 3emny, «KpyroBopoT asora B MpHUPOIE»,
«Kpyrosopot yriepoga B mpupoje», «KpyroBopoT Kuciopojga B TPHUPOJIL»,
«KpyroBopoT Boabsl B mpupojae», «OcHOBHBIE OMOMBI cyminy, «Kioumaruueckue
nosica 3emnm», «Tynapay, «Taitra», «CMmemannbiii necy, «I1InpoKOJINCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IlycTbinsay, « Tponuueckuit gec.

O6GopynoBaHue: repoapuu pacTCHUN pa3HbIX OMOMOB, KOJIJICKIINHU YKUBOTHBIX.

Tema 11. HestoBek M OKpy:KawIuas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX NpUYMHBL. Bo3nelicTBue uyenoBeka Ha
ouocdepy. 3arps3HeHue Bo3AyIIHON cpeabl. OXpaHa Bo31yxa. 3arpsi3HEHHE BOJTHOU
cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa MOYBEHHBIX
pecypcoB. I3MeHeHue kimMmMara.

AHTpOIIOreHHOE BO3/CHCTBHE HA PACTUTENBbHBIN U KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO M XUBOTHOrO Mupa. OCHOBHBIE NMPUHIMUIBI OXPAHBI MPUPOJIBI.
Kpacaeie xuHuru. Ocobo oxpansemble mnpupoansie Ttepputopun (OOIIT).
Boranuyeckue caapl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPHUHIIUIBl YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA M TPHUPOJIBI.
PanvonanbHO€  MPUPONOMOJB30BAaHUE W COXpaHEHHWE  OMOJIOTHYECKOIO
pazHooOpasus 3emun. OOmue 3aKOHOMEPHOCTH TJI00ATbHBIX JKOJIOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIC TTOCIIEICTBUS.

Pa3BuTHe METOJOB MOHUTOPHWHTA pa3BUTUS OIMACHBIX TEXHOTECHHBIX
nporieccoB. CucmemHvlie ucciedo8anus nepexooa K pecypcocbepecaioujei U
KOHKYPeHmOocnocoonou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypchwi.
Hayuonanvuvie ungopmayuonnvle cucmemvl, obecneyugarowue O0OCmMyn K
uHgopmayuu NO  COCMOAHUIO OMOENbHbIX 6Ud08 U 3IKkocucmem. OcHOBbl
sKopeadburumayuu  dKocucmem u cnocobvos 6opvOLl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHbIX IKOCUCHEM.

JdemoHcTpanumn

Tabmuiiel 1 cxembl: «3arps3HeHe aTMoCcephl», «3arpsi3HeHHE TUAPOChepb»,
«3arpsizHeHue nouBkl», «llapHukoBsiil 3P ek, «Ocob0 oxpaHsemMble MPUPOIHBIC
TeppuTopumn», «Mojenu yrnpaBiasieMoro MUpa.



ObopynoBanue: Gororpaduu OXpaHseMbIX pacCTeHUI U )KUBOTHBIX KpacHoi
kauru Poccuiickoit denepannu, KpacHOl KHUTH peruoHa.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
oOydJarolmuMHCsl TMPOrpaMM  CpeHEero oOIIero o0pa3oBaHMs: JUYHOCTHHIC,
METanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTrpaMMBbI 1O OMOJIOTHU
BBIZICJICHBI CJIEAYIOIINE COCTABJISIONIME: OCO3HAHWE OOYYalOIMMUCS POCCUMCKON
IPaXKIAHCKON UJICHTUYHOCTH — TOTOBHOCTHU K CaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH
U CaMOOMPENCNICHUIO, Haluuyue momueayuu K OOydeHUIO  OHOJOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXIEHUU JMYHOCTH Ha OCHOBE
KITFOUEBBIX I[IEHHOCTEH W MCTOPUUYECKUX TPAJAUIIUN Pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YYAIONTUXCSl PYKOBOJCTBOBATHCS B CBOCH
JEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMHU, TPUCYIIMMHU CHCTEME
OMOJIOrMYECKOTO 00pa30BaHUS, HAlUYUe NPABOCO3HAHUSA YKOJIOTUUECKOU KYJIBTYPHI,
CNOCOOHOCU CMABUMb TICTA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YyIbTAThI OCBOCHUS MTPOTPAMMBI 110 OMOJIOTHH JTOCTUTAIOTCS B
€IUHCTBE Y4YEOHOWM M BOCHHUTATEIBHOM JCATEILHOCTH B COOTBETCTBHH C
TPAJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U JYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOINECTBE MpaBWJIAMU W HOpMaMu
MOBEJICHUS W CIHOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CaMOBOCIHTAHUS U
CaMOpa3BUTHS, PA3BUTHUS BHYTPECHHEH TMO3UIMHU JIMYHOCTH, MATPUOTHU3MA U
YBOKECHHUS K 3aKOHY M IPABOMOPSIAKY, YEJIOBEKY TPyJa U CTaplieMy MMOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 |
TpaJIuysIM MHOTOHAIIMOHAIBHOTO Hapoja Poccuiickont denepauuu, Opupoie u
OKPY’KAIOIIEH Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI YyueOHOro mnpeamera «buoJOrUs»
JOJDKHBI OTPaXkaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYaAOIIUXCS PYKOBOACTBOBATHCS
chopMUpOBAaHHONW BHYTPEHHEH TO3WIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTALIM{, TO3UTUBHBIX  BHYTPEHHUX  YOCXKIACHUM, COOTBETCTBYIOIIMX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOI0 OOIECTBa, paCIIMPEHUE >KU3HEHHOTO
OMbITa M OMbITA JESITEIBHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIpaBlICHUM
BOCTIUTATEJIbHOM JAEATEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxxaaHCKOro BOCIMTAHMS:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00y4YaIONIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHHUE CBOMX KOHCTUTYIIMOHHBIX ITPAB M 0053aHHOCTEH, YBaXKEHHUE 3aKOHA
Y MPaBOTIOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOU NIESITEIIbHOCTH MPHU CO3JaHUH YUEOHBIX
MPOEKTOB, pEIICHUU YYEOHBIX U TIO3HABATEIBHBIX 3a/7a4, BBINOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TIO3MIIMIO 10 OTHOUIEHUIO K
SBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JCHCTBUAX HEOOXOAMMOCTH KOHCTPYKTHUBHOIO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCXKICHUAMU, KYIbTYPHBIMU IICHHOCTSIMU U
COITMATIBHBIM ITOJI0KECHHUEM

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOLIECCE COBMECTHOIO BBITIOJHECHUS
y4eOHBIX, T[I03HABATEJIBHBIX U HCCJIEIOBATEIbLCKUX 3a/lad, YBaXKUTEIbHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB NPU OOCYXJIEHUU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS,

TOTOBHOCTb K TYMAHUTAPHOUN U BOJOHTEPCKOM NEATEIBHOCTH;

2) NIATPUOTHYECKOT0 BOCTIUTAHMS:

c(hopMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOU UJICHTUYHOCTH, TTATPUOTU3MA,
YBOKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTU niepe; PoauHoi, ropaoctu
3a CBOM Kpal, cBOO PoJuHY, CBOHM SI3BIK U KYJBTYpPY, MPOLLIOE M HACTOAIICE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJIbI,
JTOCTHKEHUSIM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CITOCOOHOCTh OILICHWBATh BKJIAJ, POCCHHCKHX YYEHBIX B CTaHOBJCHUE W
pa3BuTHE OWOJIOTHM, TIOHMMAaHUs 3HAYCHHUS OWOJIOTMHM B TIO3HAHUU 3aKOHOB
IIPUPO/IBI, B KU3HH YEJIOBEKa M COBPEMEHHOT'O OOIIECTBA;

ujeiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKEeHHIO W 3ammuTe OTedecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHHue TYXOBHBIX HEHHOCTEN POCCUHCKOTO HapoJa;

c(hopMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHYECKOTO MOBEICHUS;

CITOCOOHOCTh OIICHMBATh CHUTYAIlMI0 M IMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JMYHOIO BKJIaJa B TOCTPOCHHUE YCTOMYMBOTO OYyAYIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTEIISIM, CO3/IAaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TMPUHSATUS 1EHHOCTEHM CEMEWHOM KW3HHU B COOTBETCTBHM C
TpaauusiMHu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCITUTAHHSA:

ACTETHUYECKOE OTHOIICHHE K MUPY, BKJIIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHUMaHUE SMOITMOHAJIBHOTO BO3JICUCTBHUS KUBOW MPUPOILI M €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BHJIAX HUCKYCCTBA, CTPEMIICHUE
MPOSIBIISITh KAU€CTBA TBOPUYECKON JTUYHOCTH;

5) ¢puzuveckoro BoCHUTAHUA, (POPMUPOBAHUA KYJIbTYPbI 310POBbSI H
IMOIMOHATBLHOTO 0JIATOTIOTy M

MOHUMAHUE U peain3alius 3JJ0pOBOro U 0€30MacHOro o0pasa *Ku3HH (310pOBOE
MUTaHKUe, COOJII0ICHUE TUTUEHUYECKUX TTPaBUII 1 HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTAbIXa, peryispHas (Qu3nueckas aKTHUBHOCTh), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (pU3nuecKkomMy u
MICUXUYECKOMY 3JI0POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPAaBUJI HWHIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUSIX, YTPOKAIOIINX 3JI0POBBIO U KU3HHU JIIOJICH;

OCO3HAHUE TOCIEICTBUN M HEMPHUATUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHus
AJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOIr0 BOCIMTAHMS:

TOTOBHOCTh K TPYyAYy, OCO3HAHHE IIEHHOCTH MACTEpCTBa, TPYI0I00ue;
TOTOBHOCTh K aKTUBHOM JESATEILHOCTH TEXHOJOTHYECKOU M COIMAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO

BBITIOJTHATH TAKYIO JI€SITEILHOCTD;

UHTEpEC K pa3MuHbIM cepam mpodeccroHaaIbHON AeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymielt mnpodeccun U peanru30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) PKOJIOrH4eCcKOro BOCIUTAHUS

AKOJIOTHUYECKH Ie1€CO00pa3HOe OTHOIICHHE K PUPOE KaK HCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIl€CTBOBAHU,

MOBBIIICHUE YPOBHS DKOJOTHUYECKOW KYJIBTYpHl: MPUOOPETCHUE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HX BO3MOXHBIX TMOCHEACTBUNA IS
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00aJBHOTO XapaKTepa JIKOJOTHYECKUX MpoOJeM W TMyTel uX
peuieHus;

CIIOCOOHOCTD UCTIOJIB30BATh MPHOOPETaEMbIe TP U3YyUECHUU OMOTIOTUH 3HAHUS
M YMEHMS T[pH pPEIIeHUH NOpoOJeM, CBSA3aHHBIX C  palMOHAJIbHBIM
MPUPOAOIIONB30BaHUEeM  (COONIOACHUE  TMpaBWUI  TOBEJACHUS B MPHUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHS B HSKOCHCTEMax, OXpaHy BHJOB,
IKocHUCTEeM, Orocdepsl);

AKTUBHOE HEMPHUATHE JCUCTBUI, MPUHOCSIIUX BPEJ OKPYKAIOIIEH TPUPOTHOM
cpele, YMEHHE MPOTHO3UPOBATh HEOIAroNnpUsITHBIE SKOJIOTMYECKUE MOCIEACTBUS
NpEeANTPUHUMAEMBIX JICHCTBUM U MIPEIOTBpAIATh UX;



HaJMYHUE PA3BUTOTO IKOJOTHYECKOTO MBIIIICHUS, SKOJIOTUIECKON KYIBTYPHI,
OTIbITa JEeATETLHOCTH AKOJIOTUICCKOMN HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MMM B TIO3HABATEIbHONH, KOMMYHHKATUBHON W COITMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTHUYECKOHN NEATEILHOCTH dKOJOTHUYECKOMN
HaIPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO NMO3HAHMS:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO HAa JHAJIOTE
KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOCTO MECTa B IMOJUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM W YHUTATEIBCKOH KYJBTYPHI KaK CpeACTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIbBMH M TIO3HAHUS MUPA;

NOHMMaHWe crenu@uKkn OWOJOTUM KaK HayKd, OCO3HaHHMS €€ polu B
(GbOopMHUpPOBAaHUYN PAIMOHATHHOTO HAYYHOT'O MBIILIICHUS, CO3JaHHH IEJIOCTHOTO
NpeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KakK O SAMHCTBE NMPHUPOJIBI, YeIOBEKAa U
oOmecTBa, B IMO3HAHMHM MPHUPOIHBIX 3aKOHOMEPHOCTEH MW PEHICHUH IMPpoOJieM
COXpaHCHUS IPUPOJTHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHH IS COBPEMCHHOW ITUBHIIU3AIIMH:
oOecrieyeHus: HOBOT'O YpPOBHSA PAa3BUTHUS MEIUIMHBI, CO3JAHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM,  CIOCOOHBIX  pelIaTh pPEecypcHble  MpPOOJEeMbl  pa3BUTHUSA
YeJIOBEYECTBA, TIOMCKA MyTeH BBIXOJAa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexojla K  YCTOMUMBOMY  pa3BUTHIO,  pallMOHAIHLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUHM OHOJOTUYECKUX 3HAHUM B IENSIX
MOBBIIIICHUSI  OOIIeH KyJNbTYphl, €CTECTBEHHO-HAy4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW IpaMOTHOCTH OOydJarouuxcs, GopMupyemMoit
IpU U3y4eHUU OMOJIOTUH;

MOHWMAaHHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIOIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh TMOJydyaeMble 3HAHUS JUIA aHaIW3a W
OOBSICHEHUS SIBIICHUH OKPYKAIOMIETO MHUpPA U MPOUCXOASIINX B HEM HM3MEHEHU,
yMEHHUE JefaTh OOOCHOBAHHBIC 3aKIIFOYCHHS HAa OCHOBE HAYYHBIX (DAKTOB H
MMEIOIINXCS JAHHBIX C IENIbI0 TIOMYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO KCTOJIB30BaTh OMOJOTUYECKUE 3HAHHS IS
pemIeHus Ipo0JieM B pealbHBIX JKU3HEHHBIX CUTYAITUSX;

OCO3HAHWE IIEHHOCTH HAyYHOU MESITebHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO U UCCIIE0BATEIBCKYIO IS TEIIbHOCTh WHANBUTYaIbHO U B TPYIITIC;

FOTOBHOCTh W CIIOCOOHOCTh K  HEMPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHWI0, K AKTUBHOMY TIOJYyYCHHIO HOBBIX 3HAHMA MO OHWOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yIbTaThl OCBOCHHs ydeOHOTO mpeamera «buomorusy
BKJIFOYAIOT: 3HAYMMbIC IS (OPMHUPOBAHHUS MHUPOBO33PEHUS OOYJAFOITUXCS
MEXIUCITUTUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MMOHATHS, OTPAYKAIOIINE
IIEJIOCTHOCTh HAyYHOH KapTUHBI MHpa W CHEMU(UKY METOJO0B ITO3HAHMS,
WCITOJIb3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJICHHE, MPOIleCC,
CUCTeMa, Hay4YHBIH (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHUE, HAOIOCHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUSA (TO3HABATCIIbHBIC, KOMMYHHKATHUBHBIC, pETYJSTUBHEIC),
oOecrieunBaromue GopmMupoBaHue GyHKIIMOHATLHON IPaMOTHOCTH M COITUATBHOU
KOMIIETEHIIMM  OOYYaOIIMUXCSA; CHOCOOHOCTh  OOYYArONIUXCS  HCIIOh30BaTh
OCBOCHHBIE MEKIUCITUILIMHAPHBIC, MUPOBO33PEHUYCCKIEC 3HAHUS U YHUBEPCAIbHBIC
y4eOHbBIC JICHCTBUS B IIO3HABATCIIBHOW M COIUAIBHOM MTPAKTHKE.

B pe3ynbTaTte n3ydeHust OMOJIOTMM Ha YPOBHE CPEIHETO O0IIETro 00pa3oBaHus
y oOyuaromierocs OyayT chOpPMUPOBAHBI IMO3HABATENIbHBIC YHUBEPCAJIbHBIC
yueOHbIC JCHCTBUSA, KOMMYHHKATHBHBIC YHHUBEpCAJIbHBIC Yy4YEeOHBIC ICHCTBUS,
PETYISITUBHBIC YHUBEPCATbHBIC YUeOHBIC JCHCTBUS, COBMECTHAS JACATEIHBHOCTb.

MeranpenMeTHbIE PE3yJNbTaThl OCBOCHHSI MPOrPaMMbl CpPEAHEro OOIIero
o0pa30oBaHus JOJIKHBI OTPAXKATh:

OBnagenne YHHBEpPCAJIbHBIMHU yueOHBIMU NMO3HABATEJIbLHBIMH
AEeMCTBUAMM:

1) 6a30oBBIe JJOrHUYecKne AeicTBHS:

CaMOCTOATENHHO  (OPMYJIHPOBATH U AKTyalIH3UpOBaTh  MpoliieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHMM 3HAHWN MPUEMBI JIOTUYECKOTO MBIILICHUS
(ananu3a, cuHTE3a, CpaBHEHHMS, KiIacCu(pUKAIIUKA, 000OIICHHUS), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUN (BBIICTATh UX XapaKTEPHbIE MPHU3HAKU, YCTAHABIUBATH
CBSI3M C IPYTUMU MTOHSATHSIMU);

OTIpEeNeNsITh LETU JeATEIbHOCTH, 3a/laBasi MapaMeTpbl M KPUTEPUU HX
JOCTHXKEHUS, COOTHOCUTH PE3yJIbTaThI IEATEILHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHATHUS I OOBsICHEHUS! (DaKTOB U SIBIICHHIM
YKWBOU IPUPOBI;

CTPOUTH JIOTMYECKHE pPaCCYXICHUS (MHIAYKTUBHBIC, JECIYKTUBHBIE, II0
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS] B PaccMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJBI U 3aKITIOUEHUS;

MPUMEHSITH CXEMHO-MO/IETBHBIC CPEICTBA IS IPEACTABICHUS CYIIECTBEHHBIX
CBS3€il W OTHONIEHWHW B M3YYaeMBIX OWOJOTUYECKUX OOBEKTAaX, a TaKKe
MPOTUBOPEYHI PA3HOTO POJA, BBIABICHHBIX B PAa3IUYHBIX HH(POPMAITMOHHBIX
HMCTOYHUKAX;



pa3palatbiBaTh IJIaH pElIeHUs MPoOJieMbl C YYETOM aHalu3a HUMEIOLIUXCS
MaTepHATBHBIX M HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B IEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIIHTATOB
IIEJISIM, OIICHUBATh PUCKH ITOCIICICTBUI eI TCIbHOCTH;

KOOPJMHUPOBATH U BBITIOJIHATH pa0OTY B YCIOBHUSAX PEATBLHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOCHCTBUS;

pa3BHBATh KPEATUBHOE MBIIUICHHE ITPU PEIICHUN KU3HCHHBIX MPOOJICM.

2) 0a30BBIE HCCJIeA0BaTEeIbCKHE IeHCTBHS:

BJIQJICTh HABBIKAMH Y4EOHO-HUCCIEAOBATEIILCKOW M TPOCKTHOM JICSITEILHOCTH,
HaBbIKAMU  pa3pelieHHs] MpPoOJIeM, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOMCKY METOJIOB PEIICHUS MTPAKTUICCKUX 3aa4, IPUMEHCHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHBIC BUABI JICATCIBHOCTH II0 IOJYYECHUIO HOBOTO
3HaHMS, €r0 HHTEPIpPETAlMH, NPEeoOpa3OBaHUI0 M TNPHUMCHCHHIO B YyUYEOHBIX
CUTYaIlUSX, B TOM YHCJIC MPU CO3JaHUU YUESOHBIX U COIMAIbHBIX MIPOCKTOB;

(dbopMHpOBaATH HAYYHBIN THI MBIIUICHUS, BIaJCTh HAYYHOU TEPMHUHOJIOTHECH,
KJTIOYEBBIMU TTOHITHUSAMHU U METOJIaMH;

CTaBUTh W (HOPMYIHPOBATh COOCTBEHHBIC 3a7aud B 00Opa3oBaTEIBHON
TESTeTLHOCTH U )KU3HCHHBIX CUTYAIIUAX;

BBISIBIIATh TIPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3WpOBaTh 3ajady,
BBIJIBUTATh TUITOTE3Y €€ pEIICHHS, HAaXOAUTh apT'yMEHTHI IS JIOKa3aTeIbCTBA CBOUX
YTBEPXKICHUH, 3a]]aBaTh MTApAMETPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh IOJYYCHHBIE B XOJIE PEIICHUS 3aJadyd  Pe3yibTaThl,
KPUTHYECKU OIICHWBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATh H3MCHCHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHTYaIlUsiM, OIICHHBATH IMPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIIATH IEJICHAIIPABICHHBIN TIOUCK MIEPEHOCa CPENICTB U CIIOCOOOB
JEHCTBUS B TPO(PECCHOHATEHYIO CPENY;

YMETh IEPEHOCUTh 3HAHUS B MIO3HABATEIBHYIO U MIPAKTUYECKYIO 00IacTh
KU3ZHEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX 001aCTeH;

BBIIBUTATh HOBBIC WJICH, MIPENJiaraTh OPUTHHAIBHBIC TMOJIXOJbI U PEIICHMS,
CTaBUTH MPOOJIEMBI U 33J1a4H, JOMYCKAIOIHAE aTbTEPHATUBHBIC PEIICHMUS.

3) pa6ora c undopmaumeii:

OpPUEHTUPOBATHCS B PATUYHBIX UCTOUYHUKAX WH(POpMAINK (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHOW JUTEpaType, OUOJOTHMYECKHX CIIOBApPSAX W
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTepHeTe), aHaTM3UpOBATH
“HOOPMAITUIO Pa3IMYHBIX BUIOB U ()OPM MPEACTABICHUS, KPUTUICCKUA OIICHUBATH
e€ TOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTb;



dbopMynHUpoOBaTh 3ampPOChl U MPUMEHATh PA3TUYHBIE METOJbI MPU MOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BHITIOJHEHUS! y4eOHBIX
3aj1ay;

npuoOpeTaTh OMNBIT HUCMOJb30BaHUS WH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOT'O UCTIOJIB30BAHUS PA3TUUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTHUMaJbHYIO  (OpMy  TpeACTaBICHUS
Oouosiornueckoi nHpopManuu (CXeMbl, rpaduKy, AUArpaMMbl, TAOIUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAY4YHBIM SI3BIK B KauyecTBE CpeJACTBa TMpu paboTe ¢
Oouosiornueckoi umHOpManMeil: TPUMEHSATh XUMUYECKHE, (PU3UYECKUE U
MaTeMaTHYEeCKHUe 3HAKH W CHUMBOJIBI, (opMyrsbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMUECKHUE  CPEACTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pAClO3HABAaHUSA U 3alIUTBl  WH(pOpMaImw,
MH(GOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU JA€HCTBUSIMH:

1) o0menme:

OCYIIECTBJIITh KOMMYHHKAIIMHM BO BCceX c(pepax KU3HU, aKTUBHO YIaCTBOBATH
B JWajore WM JUCKYCCHHU IO CYIIECTBY OOCYXJIaeMOl TeMbl (YMEHHE 3a/iaBaTh
BOIIPOCHI, BBICKA3BIBATh CYXKJICHUSI OTHOCHUTEIBHO BBINOJHEHUS IIpejiaraeMou
3a/1a4M, YYUTHIBATh MHTEPECHl M COTJACOBAHHOCTH MO3UIUKA JIPYTHX y4aCTHUKOB
JAaJiora Uin JUCKYCCUH );

pacrio3HaBaTh HeBepOallbHbIE CpeJIcTBa OOIICHHS, ITOHUMAaTh 3HA4YCHUE
COITMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYaIlUi,
YMETh CMSITYaTh KOH(QIUKTH U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMHU CIIOCOOAMU OOIIEHUS W B3aUMOJICUCTBUS, TTOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAKUTEIHFHOE OTHOIIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO H3JIaratb CBOIO TOYKY 3PEHHSI C HUCIIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB.

2) coBMecCTHas J1esITeJIbHOCTD:

NOHUMAaTh U KCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIWBHUYaJIbHOU
paboThI U peNIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOICHCTBUS TIPH PEIICHUHN Y4EeOHOW 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX JIEUCTBHA C y4ETOM OOIIHX
MHTEPECOB U BO3MOXKHOCTEH Ka)KJI0TO WieHa KOJUICKTHBA;

MPUHUMATh  I[€JIM  COBMECTHOW  JIEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JICUCTBUA IO €€ TOCTUXECHUIO: COCTABIISATh IUIAH JICMCTBUM,



pacnpenensaTh poiau ¢ y4€TOM MHEHUH YYaCTHUKOB, 00CYXKIAaTh PE3yJbTaThl
COBMECTHOU paboThI;

OLICHMBATh KAYE€CTBO CBOETO BKJIAJa M KAKJIOT0 YYACTHUKA KOMaHbl B 00U
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSM;

npeayiaraTb HOBBIE TIPOEKTHI, OIEHUBATh WAEU C TO3UIMH HOBU3HBI,
OPUTHMHAJILHOCTHU, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TIOBEJECHUE B Pa3IUUYHBIX
CUTYaIUsX, IPOSBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBJjaieHNe YHUBEPCAJbHBIMH PEryJsiTUBHBIMHY J1€iCTBUSIMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS JJIs BBIABICHHUS NOpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYyAIUSX;

BbIOMpaTh HAa OCHOBE OHMOJOTMYECKMX 3HAHUW IIeJIeBble M CMBICIOBbBIE
YCTAaHOBKH B CBOUX JICCTBUSX M MOCTYIKaxX IO OTHOIIECHUIO K XHUBOWU MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3J0OPOBbI0 OKPYKAIOIIHX;

CaMOCTOSTEIILHO OCYIIECTBISATh MO3HABATENIbHYIO ACSATENbHOCTD, BBISIBISITH
poOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a7ja4l B 00pa3oBaTEIbLHON
NEATEIIbHOCTU U KU3HEHHBIX CUTYAIUX;

CaMOCTOSTEIILHO COCTABJISITh IJIAH PEIICHUS MPOOIEMBI C YIETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U TIPEINOYTECHUI;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM;

pacHIMpATh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANnoOYTeHUH;

JIeaTh OCO3HAHHBIN BBIOOP, apTYMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IMUPOKON SPYyIUIIMU B
pa3HBIX 00JIACTSIX 3HAHWM, IOCTOSHHO TIIOBBIIATH CBOM 0OOpa3oBaTENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyallUsiM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJQJ€Th  HABBIKAMH  IIO3HABATENBHON  pediekcun Kak  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUA M MBICIUTENbHBIX TPOILIECCOB, UX PE3YIbTATOB H
OCHOBaHWM, MCTOJb30BaTh MPUEMBI PEIICKCUU NJIsi OLEHKH CUTYyallMH, BBIOOpa
BEPHOI'0 PELLIEHUS;

yMETh OILICHMBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIIEHUS MO UX
CHUKEHHUIO;

MPUHUMATh MOTHBBI W apryMEHTBl JpPyrux IMpU aHajdu3e pe3yibTaToB
NEeATEeNbHOCTH;



3) npuHsiTHE ce0s M APYTrUX:
MPUHUMATh ce0sl, IOHUMAasi CBOU HEJJOCTATKHU U IOCTOUHCTBA;
MPUHUMATh MOTHBBI W apryMeHTBhl JpPYrMX I@pU aHaJIM3€ pPe3yIbTaTOB
NeSATENbHOCTH;
NpU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIMOKU;
pa3BUBAaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMK JPYroro 4eaoBeKa.
HPEAMETHBIE PE3YJIbTATBI

[IpeqmeTHble pe3yabTaThl OCBOEHHUS COJEpKaHUs Y4YeOHOro mpeamera
«buonoruss» Ha yrayONEéHHOM YpOBHE OpPUEHTHPOBaHbl Ha oOecrnedeHue
npodunbHOro  oOydeHus  oOydvaromuxcsi  Ouonorur. OHHU  BKIIOYAIOT:
cnenuduyeckue it OMOJOTHHN HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI IEUCTBUH 1O
OCBOCHUIO, UHTEPIIPETAIIMN U MPEOOPA30BAHUIO 3HAHUM, BUIBI JIESITCIBHOCTH IO
MOJIYYECHUIO HOBBIX 3HAHUW U UX NMPUMEHEHUIO B PAa3JIUYHBIX YYEOHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI IO
rojiamMm U3y4eHHUsI.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydyeOHoro mpeamera «buonorusi» B 10
Kiacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECT€ M pOJU OHOJOTHM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
NO3HAHUU  3aKOHOB  TPHUPOABI M  PEIIEHWH MpoOJEeM  PaIlMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKJIAJIE POCCUMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUEe CHUCTEMOH OHOJOTMYECKMX 3HAHWUW, KOTopas BKIIFOYACT:
OCHOBOIIOJIAralolue OWOJIOTHYECKUE TEPMUHBI M TOHATHS (OKU3HB, KIIETKA,
OopraHusM, MeTaboJau3M, TOMEOCTa3, CaMOpPETYJSAIUsi, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT W PA3BUTHE), OMOJOTUYECKUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. lllneiinena, P. BupxoBa, xpoMocomHas Teopus
HacnencteeHHoct T. Moprana), yuenuss (H. WM. BaBuinoBa — 0 neHTpax
MHOT000pa3usi ¥ MPOUCXOKACHUS KyIbTYPHBIX PACTCHHI ), 3aKOHBI (€AMHOOOpa3us
MIOTOMKOB TEPBOr0 IOKOJEHHUS, PACLICIJICHUS, YUCTOThl TaMeT, HE3aBUCHUMOIO
HacienoBanuss [. MeHnens, TOMOJIOTMYECKHMX PSAIOB B  HACIEACTBEHHOU
m3menunBocty H. V. BaBuiiosa), npuHUUNIBI (KOMILIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAaMU HAy4YHOTO IO3HAHUS, HCHOJb3yEeMbIX B
OMOJIOTUYECKUX HCCICOBAHUSAX JKUBBIX OOBEKTOB (OMHCAaHWE, W3MEPEHHE,
HaOJFOICHNE, SKCTIEPUMEHT);

YMEHHUE BBIJIENATh CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
Oaktepuil, rpuOOB, pACTCHUH, KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAaHOB U CUCTEM
OpraHOB PaCTEHUI, KUBOTHBIX, YEJIOBEKA, MPOLIECCOB KU3HEIESITEILHOCTH,



MPOTEKAIOUINX B OPraHU3Max pPacTeHUH, )KUBOTHBIX M YEJIOBEKa, OMOJIOTHMYECKHUX
MIPOLIECCOB: 0OMEHa BEIIECTB (MEeTa00IM3M), IPEBPALEHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U reTepoTPpOPHOro TUIIOB MUTAHUSA, (POTOCHHTE3A U XEMOCHHTE3A,
MHUTO3a, M€i03a, raMeToreHes3a, sMOpHOreHe3a, MOCTIMOPUOHAIBHOIO Pa3BUTHS,
pa3MHOXEHUS,  UHAUBUAYAJBHOTO  pa3BUTUA  OpraHu3mMa  (OHTOTEHE3a),
B3aMMOJIEUCTBUS T€HOB, FE€TEPO3UCA, UCKYCCTBEHHOTO 0TOO0DA;

YMEHHE YCTaHaBIMBAaTh B3aMMOCBSI3M MEXKIYy OpraHOMJAMU KIETKH U HX
(YHKUIUSAMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M HMX (QYHKIUSAMHU, MEXAY
opraHaMyd W CHUCTEMaMU OpPraHOB y pAacTEHUN, XUBOTHBIX W YeJIOBEKa M HX
GYyHKUIMAMH, MEXAY CUCTEMaMHU OpPraHOB M HUX (PYHKUUAMH, MEXKAY >STanaMu
oOMEeHa BelIEeCTB, ATanaMH KJIETOYHOIO IIMKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTUNIOM M (PEeHOTHUINIOM, (HEHOTHIIOM H
(dakTopamu cpesibl OOUTaHMUS;

YMEHHE BBIABIATh OTIIMYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKa;

YMEHHE UCIOJb30BaTh COOTBETCTBYIOIIME apPryMEHTbI, OMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JI0Ka3aTEIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTHUYECKUX TPYIIIL;

yMEHHE peliaTh OMOJIOrH4YeCKre 3aa4d, BHIABIATh TPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEX]Y UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSIMHU, JEaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHHHM MOJYYEHHBIX PE3YIbTAaTOB;

YMEHHE BBINOJHATh JTA0OpATOPHBIE M MpaKkTUYecKue padoThl, COOIOIATH
npaBuia mpu padbore ¢ yaeOHBIM 1 Ja00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bI, MPOBEPATh HX OKCHEPUMEHTAIHHBIMU
cpenctBamu, (GOPMYIHpPYs II€JIb MCCIENOBAaHUSA, aHAIM3UPOBATH IMOIYYCHHBIC
PE3YNbTATHI U JENaTh BEIBOJbL;

yMEHHE YYacTBOBAaTh B y4eOHO-HCCIIEIOBATEIILCKON paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEIUIIMHE, NMPOBOJUMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATh  TMOJYYEHHBIE  PE3yNbTaThl HA  YYCHHYECKUX
KOH(DEpeHIUX;

YMEHHE OLEHUBATh O3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEIOBAaHUN B
o0acTv OMOJIOTUU U METUIIMHBI (KIIOHUPOBAaHUE, HCKYCCTBEHHOE OILUIO0TBOPEHUE,
HaIlpaBJICHHOE N3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oynyuied mnpodeccuoHanbHON
JEATENbHOCTH B 00JacTH OMOJIOTMH, MEAMIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH,
CEJIbCKOr0 XO034WCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrayOasaTh MO3HABAaTEIbHBIN
WHTEpEC, HAIMPaBJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
IIPOJOJDKEHNE OMOJOTMYECKOro 00pa3oBaHMs B  OpPraHU3alUsAX CpPEIHEro
PO eCCUOHATBHOTO U BBICILIET0 00pa30BaHUsI.



[IpeamerHble pe3ynbTaThl OcBOoeHUs1 yueOHoro mpeameta «buonorus» B 11
Kj1acce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ UM pOJM OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KApTUHBI MHpa, B IO3HAHUM 3aKOHOB MPHUPOJbI U PELICHUU 3KOJIOTHYECKUX
npoOjeM 4YeloBEeuecTBa, a TaKKe B PELICHUH BOMPOCOB PAMOHAIBHOIO
MPUPOAOIIONB30BaHUA, U B (POPMUPOBAHUM LIEHHOCTHOI'O OTHOILEHUS K MPUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJAJE POCCHUMCKUX M 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BIIAJIETh CHCTEMOW OHOJOTMYECKHX 3HAHUW, KOTOpas BKJIIOYAET
onpejieieHdsi M TMOHHMAHHME CYIIHOCTH OCHOBOIOJNAralIuX OUOJOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, JKOCUCTeMa, Ouocdepa), OMOJOTHYECKUE TEOPHUH
(aBomrouonHas teopust Y. JlapBruHa, cUHTEeTHYECKas TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsSX W HampaBieHusx sBomtonuu, B.. BepHanckoro — o
o6uocdepe), 3akoHbl (reHeruueckoro paBHoBecus JIx. Xapau u B. BaitnOepra,
3apojsimieBoro cxogacrea K. M. bapa), mpaBuina (Munmmyma HO. JlubOuxa,
DKOJIOTMYECKON NUpaMUlbl SHEpPruM), rumore3bl (rumore3a «mupa PHK» V.
['unbepra);

YyMEHUE  BJAQJAETh  OCHOBHBIMH  METOJAMH  HAy4HOrO  ITO3HAHMS,
UCIIOJIb3YEMBIMU B OMOJIOTMYECKUX UCCIIEOBAHUSAX )KUBBIX 00BEKTOB U 3KOCHCTEM
(omucaHue, uU3MepeHue, HaONIOJCHHE, SKCIEPUMEHT), CIoco0aMu BBISBICHUS U
OLICHKH AaHTPOIIOT'€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIJCIATh CYIIECTBEHHbIE TPHU3HAKH: BHUJOB, OHOTE€OIIEHO30B,
PKOCHCTEM M Oumocdepsl, CTaOWIU3UPYIOIIETo, IBWKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOT0 0TOOpPA, aAJIIONATPUIECKOTO U CUMIIATPUUYECKOTO BU000pa30BaHuUs,
BIAMSHUS ~ JBIDKYIIMX ~ CWJI  DBOJIOIMM  Ha  TEeHOMOHA  MOMYJSIHUH,
PUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpejie 0OUTaHus, YepeOBaHUs HAIIPABJICHUM
HBOJIFOLIMH, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHHE YCTAHABIMBATH B3aUMOCBS3M MEXKIY MPOLECCAMU 3BOIIOLNH,
JBIKYIUMH CHJIAMU AHTPOIIOI€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX 3KOCHCTEM H
IIPUCTIOCOOJIEHUSIMU K HUM OPIaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYMTENIbHBIE  MPU3HAKU  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHUJIOB K Cpele OOWTaHHs, aOMOTHYECKUX U OMOTHYECKUX
KOMIIOHEHTOB ~ 3KOCHCTEM, B3aMMOCBSI3€M  OpraHM3MOB B  COOOIECTBaXx,
AHTPOINIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOECH MECTHOCTH;

YMEHHE MCIOJb30BATh COOTBETCTBYIOIIHE ApPryMEHThbI, OHOJIOTMYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY /Ul JOKa3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHUYECKUX I'PYII, B3aUMOCBS3H OPraHU3MOB U CpeIbl OOUTaHUs, €AUHCTBA



YEeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHS MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPOJIBI U YETTOBEUECTBA;

YMEHHUE peliaTh ONOIIOTUYECKUE 3a/1a4H, BBIABIATH IPUUYNHHO-CIICACTBCHHBIC
CBSI3M MEXTY UCCIIEyeMbIMH OMOJIOTHYECKUMH TPOIIECCAMH U SIBIICHUSIMHU, JI€TIaTh
BBIBOJIBI M TIPOTHO3bI HA OCHOBAHWH TIOJTyYEHHBIX PE3yIbTaTOB;

YMEHHE BBINONHATh JTA0OPATOPHBIE M MpaKkTUYecKue padoThl, COOJIOATH
npaBuiia Mpu padoTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIbHBIMH
cpeacTBamu, GOPMYyITUPYs IENb HWCCICIOBAHMs, AaHAIW3UPOBATH IOJyYCHHBIC
pe3ynabTaThl U IeNaTh BHIBOJIBI;

yMEHHE YYacTBOBAaTh B y4E€OHO-HCCIIENOBATENbCKON paboTe Mo OuoJIoruw,
DKOJIOTUM W MEITUIIMHE, MPOBOIUMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOIIECTB, W
NyOJIMYHO  TIPEACTABIATh  TMOJYYCHHBIE  PE3yNbTaThl HA  yUYEHHUYECKHX
KOH(pEpEHIUX;

yYMEHUE OIEHUBATH TUTIOTE3bl U TCOPHH O MPOUCXOXKIICHUH JKU3HHU, YEIOBEKa
M YEIOBEYECKUX pac, O MPUYMHAX, MOCIEJCTBUSIX U CHOCO0aX MpeoTBpAIlCHUS
r1o0aabHBIX U3MEHEHHH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymied npodeccuoHalIbHOU
JESTENBHOCTU B 007aCTH OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIH30BaHUS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJOTUM, BETEPUHAPHUU, CEIIbCKOTO XO34iCTBa, MHILEBOU
POMBIIJIEHHOCTH, YTAyOJsTh TO3HABATENbHBI WHTEPEC, HANpaBIEHHBIN Ha
OCO3HAHHBIK  BBIOOpP  COOTBETCTBYIOIIEH  Mpodeccuu ©U  MPOJOJDKEHUE
OMoJIoruIecKoro o0pa3oBaHUs B OpraHU3AIUSIX CPEIHETO Mpo(ecCHOHATBLHOTO U
BBICILIETO 00pa30BaHUA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 buonorus kak Hayka
2 JKuBbie cUCTEMBI U UX U3YYCHHUE
3 buonorus knetku 0.5
4 XHUMHUYECKasi OpraHu3anus KIeTKN 10
5 CrpoeHue 1 pyHKUUHU KIETKU 2
6 OOMeH BellecTB U MpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 Hacnencrsennas unpopmarus u 9 0.5
peanuzanus e€ B KJIETKE
JKU3HEHHBIN UK KJIIETKU 6 1
CtpoeHnue u pyHKITUU OpraHU3MOB 17 1.5
10 Pa3zmHoOXeHue 1 pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKa O HaCJIEICTBEHHOCTH U ) 0.5
W3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3mMoB 4 1
16 bruoTtexHonorust U CHHTETUYECKAsT OMOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

13




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| 3apoKIeHNEe U PA3BUTHE IBOITIOIMOHHBIX 4
MIPEACTABICHUI B OMOJIOTUN
2 MukposBomtonHus U €€ pe3yabTaThbl 14 2
MakponsBostonus 1 e€ pe3yinbTaThl 6
[TpoucxoxaeHue 1 pa3BUTHE KU3HUA Ha
4 15 1.5
3emie
5 [IpoucxoxaeHre yeaoBeKa — aHTPOIIOTEHES 10 1
DKOJIOTHS] — HayKa O B3aMMOOTHOILICHHSIX
6 OPraHU3MOB M HAQJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karolen cpenou
7 Opranu3Mebl U cpefia OOUTaHUs 1.5
DKOJIOTHS BUJIOB U TIOMYJIALIMH 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanpHas skocucTeMa 6
11 UYenoek u oKpykaronias cpenia
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 0 7.5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacoB DJIeKTPOHHbIE
Ne Tema ypoka Konrpoabubie | IlpakTuyeckue unQposkie
n/n Beero paGoThI paGoThI o0pa3oBaTe/bHbIE
pecypcsl
1 buosorus kak KOMIUIEKCHas HayKa U KaK 1
4acTh COBPEMEHHOT0 O0IIecTBa
JKuBble cucTeMBbl U UX CBOMCTBA 1
YpoBHeBasi OpraHu3aIus )KUBbIX CUCTEM 1
Hcropust OTKpBITHS U N3YYEHUS KIETKH. 1
Kiterounas teopus
MeTo 161 MOJIEKYJISIPHOM Y KJIIETOYHOU
ounosorun. [IpakTrueckas pabota «3ydenue
METO/I0B KJIETOYHON OHOIOTHH
5 (xpomatorpadus, anexTpodopes, 1 0.5
muddepennranbHOe EHTPUGYTUPOBaHUE,
[11IP)»
6 XHUMHUYECKUH COCTAB KIETKU 1
MuHepanbHble BEIIECTBA KIETKU, UX 1
Ouosoruueckas poJib
Opranuyeckue BeIIecTBa KJISTKH — OEIKU.
8 JlaboparopHas paboTta «OOHapy)eHUE 1 0.5
OEITKOB C MOMOIIBIO KAUeCTBEHHBIX PEaKIIU»
9 CgoiicTBa, knaccudukanus u GyHKINHA 1
0enKoB
10 Oprannyeckue BenecTBa KIETKH — 1
YTJI€BO/IbI
11 Oprannueckue BeecTBa KJIETKU — JIUIUbI 1
Hyxneunossie kucnotsl. IHK u PHK.
12 JIaGopatopHas pabota «cciaenoBanue 1 0.5

HYKJIICMHOBBIX KUCJIOT, BBIICJICHHBIX U3
KJICTOK PAa3JIMYHBIX OPraHU3MOB»




13

Crpoenue u pynkuuu ATO. [Ipyrue
nykneosuarpudocdarsr (HTD)

14

CexBenupoBanue [JTHK. Metoasl reHomMuky,
TPAHCKPUIITOMHUKHU, IPOTEOMUKHU

15

MeTo1bl CTPYKTYpHOM OHOJIOTHH

16

Tunel knetok. [IpokapuoTnyeckas KieTka

17

CrtpoeHnue 3yKapuoTHIECKON KIETKH.
[IpakTnueckas padota «/3ydyeHnue cBoiicTB
KJIETOYHOI MeMOpaHbI»

0.5

18

[ToBepXHOCTHBIN anmapar KIeTKH

19

OnHomMeMOpaHHBIE OPTaHOUBI KIICTKH.
[IpakTuueckas padota «3ydeHue nBrmxeHus
[UTOTIIIA3MBI B PACTHTEIIBHBIX KIETKAX)

0.5

20

[TomyaBTOHOMHBIE OpTraHOUIBI KIETKU:
MUTOXOHIPUH, IIacTU bl JJabopaTopHas
paborta «HccnenoBanue mia3Moan3a u
JIeTNIa3MOJIN3a B PACTUTENIbHBIX KIETKaX»

0.5

21

HemeMmOpanHbie opraHOU/IbI KIIETKU

22

Crpoenue u pyHKUIUU Aapa

23

CpaBHuUTENIbHAS XapaKTEPUCTHUKA KIIETOK
sykapuoT. JlaboparopHas padora «3yyeHue
CTPOEHUS KJIETOK Pa3IMYHBIX OPTaHU3MOB)

0.5

24

ACCUMWIALINS U TUCCUMIISALNS — JIBE
cTOpoHbI MeTabosu3ma. Tumnsl oOMeHa
BelecTB. JJabopaTtopnas pabora «/3yueHue
KaTaJUTHYECKON aKTUBHOCTU ()EPMEHTOB (Ha
MpUMepe aMIIIa3bl MM KaTanaas3bl)»

25

DepMeHTAaTUBHBIN XapaKTep peaKuun
KJIETOYHOTO MeTabonu3ma. JlaboparopHas
pabota «M3ydyeHue GpepMeHTaTUBHOTO
pacuIeIUIeHHs TIEPOKCHUIA BOIOPOA B
PaCTUTEIBHBIX U )KUBOTHBIX KIETKAX»

0.5

26

benku-akTUBaTOpHI U OENKU-UHTUOUTOPHI

27

ABTOTpO(DHBIN THIT 0OOMEHA BEIIECTB




28

doTocuntes

Xemocunres. JlaboparopHas pabora

29 «CpaBHeH#me mpo1eccoB pOTOCHHTE3a U 0.5
XEMOCHHTE3a»
AHa’poOHBIC OpraHu3Mbl. Buabl OposkeHHS.

30 JlabopaTtopHnast pabota «CpaBHEHHE
MIPOLIECCOB OPOYKEHUS U JIBIXaHUS»

31 AspoOHBIE OpraHU3Mbl. JTaIb
SHEPreTHYecKoro oOMeHa
OHeprus MeMOpPaHHOTO IpaIn€HTa MPOTOHOB.

32 Cunrte3 AT®: pabota mporoHHOM AT®D-
CUHTa3bl

33 Peaknuum MmaTpu4HOro cuHTe3a

34 Tpanckpunuus — Matpuunbiii cuate3 PHK

35 Tpancusius u e€ 3Tamnbl

36 Konuposanue amunokucnot. Poias pubocom
B OMocuHTE3e Oernka

37 Opranu3zaiys reHoMa y npoKapuoT U
JyKapuoT

33 MouiekynspHble MEXaHU3MbI SKCIIPECCUI
TEHOB Y 9yKapuoT
Bupycbl — BHekJeTOUHbIE (JOPMBI KUZHU U

39 obnuratHeie napa3utsl. [IpakTudeckas 0.5
pabota «Co3nanue MO BUPYCa»

40 Bupychble 3a001eBaHMs YeOBeKa,
YKUBOTHBIX, pACTEHUH

41 HanoTexHonoruu B OMOJIOTHH U MEIULITHE

42 JKU3HEHHBIN UK KIIETKHA

43 Martpuunsiii cunte3 JJHK




Xpomocowmel. JTaboparopHas paboTa

44 «M3yueHne XxpoMOCOM Ha FOTOBBIX 0.5
MUKpOITperapaTaxp»

45 JleneHnue KIETKH — MHTO3
Tunel knetok. KapuokuHes U HUTOKUHES.

46 JlabopaTtopHnast pabora «Habmoaenne Mmutos3a 0.5
B KJIETKaX KOHYMKA KOpEIKa JIyKa (Ha '
TrOTOBBIX MUKpOIIpenapaTax)»

47 Perynsauust ;)ku3HEHHOTO IMKJIA KIIETOK

48 OpranusM Kak eJuHOE 1ET0e

49 Txanu pactenuit. JlabopatopHas pabota 0.5
«/3yueHne TKaHel pacTeHU» '
TkaHu )KMBOTHBIX U YEJIOBEKA.

50 JlaboparopHas padora «M3yyeHue Tkanen 0.5
KUBOTHBIX)»
Opransl. Cuctemsl opranoB. JlabopartopHas

51 pabota «/3yueHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Onopa Tena opraHu3MoB

53 JIBr>keHre OpraHu3MoB

54 [Iutanue opraHu3mMoB

55 [MuTaHue MO3BOHOYHBIX KUBOTHBIX.
[MumeBaputenpHas cucTeMa 4elloBeKa

56 JIpIXxaHue OpraHu3MoB

57 JIpIxaHKe MO3BOHOYHBIX )KHBOTHBIX U
qeJoBeKa

58 TpaHcnopt BelecTs y OpraHu3MoB

59 KpoBeHocHas crctema mo3BOHOYHBIX
KUBOTHBIX U YEJIOBEKa

60 Boienenue y opranusmos




61

3amuTa y OpraHu3MoB

62 NMmyHHas cucreMa 4enoBeka

63 Pa3znpaxxumocTs U perynsauus y opraHu3MoB

64 I'ymopanbsHast peryssius U SHIOKPUHHAS
CUCTEMa KUBOTHBIX U YEJIOBEKA

65 @DopMBbI pa3MHOKEHUS OPTaHU3MOB

66 [TonoBoe pazMHOKEHIE

67 Meiio3
I'amerorenes. OGpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JJabopaTtopHas padota 0.5
«M3yueHne cTpoeHus MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKpPOIIpenapaTax»

69 NuauBuayansHOe pa3BUTHE OPraHU3MOB —
OHTOT€HE3

70 3akJajka OpraHoB M TKaHEH U3
3apO/IBIIIEBBIX JIUCTKOB
Pocrt u pa3ButHe xxuBoTHbIX. JIabopaTopHas

71 pabota «BblIsiBIeHUE NPU3HAKOB CXOJICTBA 0.5
3apo/Ibliel TO3BOHOYHBIX KUBOTHBIX)
Pa3mHOKeHNe U pa3BUTHE PACTCHU.

72 JlaboparopHas pabota «CTpoeHHEe OpraHoB 0.5
Pa3MHOKEHHSI BBICIIMX PACTECHUII

7 HcTopus cTaHOBIEHUS U Pa3BUTHS T€HETUKH
KaK HayK{
OCHOBHBIE OHATHS U CUMBOJIbI TE€HETHKH.

74 JlaGopatopHas pabota «po3oduna kak 0.5

00BEKT F'€HETHYECKUX HCCIIeJOBAHMI




3aKOHOMEPHOCTHU HaCJIEOBAHUS ITPU3HAKOB.
MoHOTHOpUIHOE CKPEIUBAHUE.

75 [IpakTnueckas padota "U3yuenue 1 0.5
PE3yJIbTaTOB MOHOTHOPHUTHOTO CKPEITUBAHUS
y npo30oduisr”
76 [{utonornyeckre 0CHOBBI MOHOTHOPHUIHOTO |
CKpEITUBaHUS
77 Ananusupyroliee ckpemuBanue. Henmomxnoe |
JTOMUHUPOBaHUE
JuruGpunnoe ckpeniuBanue. [Ipaktuyeckas
78 pabota «/3yueHue pe3ynbpTaToB 1 0.5
JTUTHOPUTHOTO CKPENTUBAHUS Y IPO30(HUITBDY
79 HuTonornyeckue OCHOBBI TUTHOPUTHOTO |
CKpELIUBAHUS
80 CuensieHHO€ HacleJOBaHUE TPU3HAKOB 1
81 XpOMOCOMHasi TEOpHS HACIEACTBEHHOCTH 1
82 I'eneruka nona 1
83 T'eHoTHO Kak 11e10CTHASI CUCTEMA 1
34 ['eneTnyeckuii KOHTPOJIb PA3BUTHS |
pacTeHui, KUBOTHBIX U YEJIOBEKA
25 H3meHunBOCTh TPU3HAKOB. Buibl 1
W3MEHYUBOCTH
86 MoaudukanoHHas ©3MEHYUBOCTh 1
BapuanunonHbli psii 1 BapraluoOHHAs
kpuBas. JlabopaTopHas pabora
g7 «MccnenoBanne 3aKOHOMEPHOCTEN 1 0.5

MO/IU(UKATIOHHON H3MEHUUBOCTH.
ITocTpoeHnne BapuallMOHHOTO psija U
BAPUALIMOHHON KPUBON»




88

I'enoTunmyeckas M3MEHUYNBOCTb.
KoMmOunaruBHas U3MEHYHUBOCTE

89

MyraunoHHas U3MEeHUMBOCTb. [IpakTnueckas

pabota «Mytaun y 1po3o¢huisl (Ha
rOTOBBIX MUKpOIIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpOIIecca.
DNUreHeTrKa U DIIMT€HOMHUKA

91

I'enernka yenoseka. [Ipaktudeckas paborta
«CocTaBrieHHE U aHAJIN3 POJIOCIOBHO»

0.5

92

MeToabI METUIIMHCKON I'€HETUKU

93

3HaquI/Ie MeHHHHHCKOﬁ TCHETUKU B
Hpe)IOTBpaHIeHI/II/I " JICUCHUU TCHETHUYCCKUX
3a00JI€BaHUI YEII0BEKA

94

OCHOBHBIE TIOHSITHUS CEICKIIHH.
JlabopaTtopHas paborta «3ydyenne copToB
KYJBTYPHBIX PACTCHHIA U TIOPOJ TOMAIIHUX
YKUBOTHBIX)»

0.5

95

MeTopl CeNeKIIMOHHOM pabOTHI.
JlaGopaTtopHnas paboTta «3ydeHne MeTo1I0B
CEJICKITUU PaCTCHUIY

0.5

96

JlocTrxkeHHs CeNeKIUU pacTeHUN U
*KUBOTHBIX. [IpakTHueckas paboTa
«[IpuBuBKa pacTeHMID»

97

CoxpaHeHue, U3y4yeHUe U UCTIOIb30BaHNE
TE€HETUYECKUX PECYPCOB

98

buoTtexHonorusa xak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘ICCKaH pa60Ta
«I/I3y‘-ICHI/Ie 00BEKTOB OMOTEXHOJIOT I

0.5

99

OCHOBHbBIC HANPABJICHUS] CHHTCTUYECKOM
OHOJIOTUU

100

XpOMOCOMHaH W ICHHas1 HHXKCHCPUA




101 Menuuuackue OMOTEXHOIOTUU 1

102 PesepBHriit ypok. [loBTOpenue, o6o0IeHME,

cucTeEMaTHU3alus 3HaHUN

OBIIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 102 0 13.5




11 KVIACC

KosnuyectBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3ydeHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI
pecypcsl
1 OpomononHas Teopus Y. Jlapsuna 1
) JIBH>KyIye CHIIbl ABOJIFOIMA BUAOB 110 Y. |
JapBuny
3 Boprba 3a cymectBoBanue, 1
€CTECTBEHHbIN U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH |
3BOJIIOLUN
5 OTansl 3BOJIIOIMOHHOTO MpoLecca: |
MHKPO3BOJIIOLIMS U MAKPOIBOIOLUS
6 [TonmynAuus — sneMeHTapHas €IMHALIA |
3BOJIIOLUA
3aKOH r€HETUYECKOro paBHOBecHs Jxk.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 0.5
pabota «BplIsiBIeHUE U3MEHYUBOCTH Y )
oco0eil 0HOTO BUIa»
8 DnemMeHTapHbIe (DAKTOPHI IBOTIOIUU 1
9 Dddext ocnoBatens. Ipdekr |
OYTBIJIOUHOTO TOPIBIIIKA
10 Murpanuyu. M30n801uu nomyJsisuin: 1
reorpaduueckasi, buonoruuecKas
1 EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN 1
(hakTop IBOTIOIUU
12 [TonoBoit oT6OP 1




13

[Tpucnoco6IeHHOCTh OPraHU3MOB Kak
pe3yJbTaT MUKPOIBOJIIOLMH.
JlabopatopHnas pabora «3yuenue
apoMop(}030B ¥ UINOATANTAIIHN Y
pacTeHUH U KUBOTHBIX)

0.5

14

[Ipumeps! npucnocobaeHut y
Opranu3MoB: Mopdosornieckue,
¢buznonornyeckue, OMOXUMHUECKUE,
noBenieHyeckue. Jlaboparopuas padota
«[Ipucnocobenus opraHu3MoB U UX
OTHOCHTEIIbHAS TIeTIECO00Pa3HOCTH

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnast pabota «CpaBHEHHE
BHJIOB 110 MOp(dosiornyeckomy
KPUTEPUIO»

0.5

16

Crpykrypa Buaa

17

BunooOpa3oBanue kak pe3yabTaT
MUKPO3BOJIIOLIUN

18

CBi13b MUKPOSBOJIOIUH U
SIHUACMHUOJIOINHU

19

MaKpOSBOJ'IIOL[I/IH. ITaneoHTOIOrNMYECKHE
MCTOJbI U3YUCHUS SBOJIFOLNN

20

EI/IOFGOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
OBOJIIOIINH

21

3M6pI/IOJ'IOFI/I‘-IeCKI/IC N CPAaBHUTCJIBHO-
MOp(I)OJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YUCHUS
9BOJIIOIINHA

22

MOHGKYJIHPHO—FeHeTquCKHe,
OMOXMMUYECKHE U MAaTEeMaTHUCCKHE
MCTOJbI U3YUCHUS 3BOJIIOINN

23

OO01re 3aKOHOMEPHOCTH HBOJTIOLIUN




AJlanTUBHAS paualus.

24 HepaBHOMEPHOCTH TEMIIOB HBOJIOIHN
)5 HaydHble TUTIOTE3BI IIPOUCXOKICHHS
YKU3HU Ha 3emJie
26 JloHay4HbIE MTPEJICTABICHUS O
3apOKJICHUH KU3HH
7 OCHOBHBIE ATAITB HEOPraHUIECKOU
HBOJTIOIIUHT
28 ['unoTe3bl 3apoXkIeHUS KU3HU
Hctopwust 3emMiu 1 METOIBI € H3ydeHHUS.
29 JlabopaTtopHas pabora «3ydenue u
OTIMCaHWE UCKOTIAEMBIX OCTATKOB 0-5
JPEBHUX OPTaHU3MOB»
30 HauanbHbie 3Tanbl OpraHun4eckon
SBOJTIOIIH
31 DBOJIOLHS YYKapUOT
OcCHOBHBIE ATaIIbI BOJIIOIUU
0 pacturensHoro Mupa. [Ipaktudeckas
pabota «/3yueHue ocoOeHHOCTEH 0-5
CTPOEHUS PaCTEHUI Pa3HBIX OTICIOBY
1 OCHOBHBIE ATaIIbI BOJIOIUHU KHBOTHOTO
MuUpa
DBodoius )KUBOTHBIX. [IpakTiueckas
34 pabota «M3yyeHune ocobeHHOCTEH 0.5
CTPOEHUS IO3BOHOYHBIX YKUBOTHBIX)
35 Pa3BuTHe *u3HM Ha 3emiie 1o spam U
nepuoam
36 MaccoBble BEIMUpaHUS —

9KOJIOTMYCCKHUE KPU3UCHI ITPOULIIOTO




CoBpeMeHHBIH 3KOJOTHYECKUI KpU3HC,

37
€ro 0COOCHHOCTH
o CoBpeMeHHast cucTeMa OpraHMYeCcKOro
MPOLLIOTO
39 OCHOBHBIE CHCTEMATHUYECKUE TPYIIIIbI
OpraHu3MOB
40 AHTpPOTIOJIOTHS — HAYKa O YEJIOBEKE
A1 PasButne npeacrasiaeHui o
MIPOUCXOXKICHUH YeJIOBEKa
Mecto 4enoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas
42 paborta «M3yuenne ocobeHHOCTEH 0.5
CTPOEHHUS CKEJIeTa YEJI0BEKa, CBA3aHHBIX
C MPSAMOXO0XKICHUEM»
43 JIBMOKyle CUIIbl aHTPOTIOTEHE3a
m CooTHolIeHHEe OUOJIOTUYECKUX U
COLIMANIBHBIX (PAKTOPOB B aHTPOIIOT€HE3E
45 OCHOBHBIE CTaJIUU AHTPOTIOTEHE3A
46 [Taneorenerrika u najeoreHOMHUKa
47 DBOJTIOLUS COBPEMEHHOIO YeJI0BEKa
Yenoseueckue pacsl. [Ipaktuueckas
48 pabota «3ydueHne FKOJIOTHUECKUX 0.5
ajlanTalui 4eJoBeKay»
49 Me:xucuuIIMHApHBIE METO b
aHTPOIOJIOTUN
50 3aporKJIEHUE U Pa3BUTHE SKOJIOTUU
Mertoap! skonoruu. JlaboparopHas
51 paboTa «M3yueHue MeTo10B 0.5

9KOJIOTMYECKHUX MCCIIEJOBAHMI




52

3HaueHne YKOJIOTMYESCKUX 3HAHUN I
yeJIoBeKa

53

Okonorndyeckue GaxTopsl

54

AbuoTtnueckue pakropsl. CBET Kak
sKoJstorndeckuii pakrop. JlabopaTopHas
pabora «BblsiBneHue npucnocobaeHuit
OpPraHU3MOB K BIMSIHUIO CBETa»

0.5

55

Abunotnueckue paxtopsl. TemnepaTypa
KaK PKOJIOTUYECKUM PaKTop.
JlabopaTtopHnas pabota «BrIsiBIeHHe
MPUCTIOCOOIEHUIN OPraHU3MOB K
BITMSTHHIO TEMIIEPATYPhI»

0.5

56

Abunotnueckue GpakTopsl. BiaaxxHOCTb
KaK PKOJOTUYECKUHA PaKTop.
JlaGopaTopHas paboTa «AHATOMUYECKHE
O0COOEHHOCTH PacTeHHH U3 Pa3HBIX MECT
oOuTaHUs»

0.5

57

Cpenbl 0OuTaHMsI OPraHU3MOB

58

buonornueckue PUTMBI

59

Kuznennsie popMbl OPraHU3MOB

60

buotnyeckue pakTopsl

[ER O | [ SR —

61

3HayeHne OMOTUUECKUX B3aUMOIEHCTBUNA
JUIS CYILIECTBOBAHUSI OPIaHU3MOB B CpeJie
oOnTanus

62

OKOJIOTUYECKHUE XapaKTCPUCTUKU
nonmyJianuumn

63

OcHOBHBIE NIOKA3aTENN MOMYJIALUN:
YHUCIIEHHOCTb, INIOTHOCTb, BO3PACTHAs U
M0JIOBAs CTPYKTYpa




OcHOBHBIC TTIOKa3aTEIIN MOMmyJIsAuun:

64 POXKAAEMOCTb, TPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTHYECKAasl CTPYKTYpa MOMYIISLUU

66 JluHamuKa NOmyasiuuu U €€ peryisius

67 Kpussie pocTa 4uCIeHHOCTH MOMYJISALINH.

Kpussie BbDKUBaHMS
DKoJIoruyecKkas HUIa BUA.

68 JlabopaTtopHnas pabota 0.5
«IIpucrocoOieHns CeMsiH PaCTeHHH K '
pacceneHuIo»

69 Bup xak cucrema nonynasmui

70 3aKOHOMEPHOCTH MOBEJICHUS] 1 MUTPALIUI
JKMBOTHBIX

71 Co00111€CTBO OPraHU3MOB — OHOIIEHO3

72 DKOcCHCTeMa KaK OTKPBITasi CUCTEMA

73 KpyroBopoT BemecTB 1 MOTOK SHEPTHUH B
JKOCHCTEME

74 OCHOBHBIC TTOKA3aTeIN YKOCUCTEMBI

75 DKOJOTUYECKUE TUPAMUIbI

76 N3menenus cooOI11ecTB — CYKIIECCUU
[IpupoaHbIe 3KOCUCTEMBI. DKOCHCTEMBI

77 03€ep U peK. IKOCUCTEMBI MOpEN 1
OKCaHOB

73 [IpupoaHbie 5KOCUCTEMBI. DKOCHCTEMBI
TYHJIP, JIECOB, CTETEH, TyCThIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI
Ypboakocucremsl. [IpakTudeckas pabota

80 «M3yueHue u onucanue 0.5

ypOOIKOCHUCTEMBI»




3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB
B DKOCUCTEMAaxX
MexaHu3Mbl BO3JICHCTBHS 3arPA3HEHUI

) Pa3HbIX TUIIOB HAa CyOOpPraHU3MEHHOM,

8 OpraHu3MEHHOM, TOMYJISIIIUOHHOM U
HKOCHCTEMHOM YPOBHSX

23 buocdepa — obmennanerapHas
o0oJi0uka 3eMiun

84 VYyenue B. U. Bepnaackoro o 6uochepe

25 3aKOHOMEPHOCTH CYILIECTBOBAHUS
ouochepsl

26 KpyrosopoTsl Bemniects u
OMOreOXMMHUYECKHUE IIUKIIbI

g7 3oHanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIIH

88 YcroitunBocTh Ouochepnt

89 DKOJIOTUYECKUE KPU3ZUCHI U UX IPUUHHBI

90 BosneiicTBue uenoseka Ha 6uochepy

91 AHTpOTIOT€HHOE BO3/ICHCTBUE HA
pacTUTENIbHBIN U )KUBOTHBIA MUP

92 OxpaHa npupo/isl

93 OcHOBHBIE IPUHITUITBI YCTOWYUBOTO
Pa3BUTHSI YEIOBEYECTBA U MPUPOIBI
PanmonanbHOE NMPHPOIOTIOIBE30BAHUE U

94 COXpaHEHHEe OHOJIOTHYECKOTO
paszHooOpa3us 3emiau

95 O6061u1enne o Teme «MHUKPOIBOIIOIHS

U €€ pe3yJIbTaThI»




O6o06menne o Teme «MaKpO3BOIIOIHS

% U €€ pe3yJIbTaThI» !

97 O6o06menne no teme «IIpoucxoxnenne |
U pa3BUTHE KU3HU Ha 3eMJIe»

03 O6o06menne no teme «IIpoucxoxnaenne |
YeJI0BeKa — aHTPOTIOTEHE3)

99 O6061eHne o Teme «IKOJIOrUsl — HayKa |
0 B3aMMOOTHOIICHHUSAX OPTaHU3MOBY

100 0O6061menne no teme «OpraHu3Mbl 1 1
cpena oOuTaHUs

101 O6o6meH1Ee o TeMe «DKOJIOTHS BUAOB U 1
TIOTTYJISIITHI

102 O606menue mo Teme «brocdepa — |
ry100anbHask IKOCUCTEMA»

OBIIEE KOJIMYECTBO YACOB T10 102 75

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue;
nox penakuuei [laceunnka B.B., Akunonepnoe obuiectBo «M31arenscTBo
«IIpocsewenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyoioB A.M. u
npyrue; noa penakuueit [laceunuka B.B., AkiiionepHoe o01iecTBo
«3narenscrBo «IIpocsemenue»

METOANYECKUE MATEPUAJIBI J1JISA YUUTEJISA

buonorus. 10 kiacc : yueOHUK 171 00111e00pa30BaTEIbHBIX YUPEIKICHUH :
yray0nénnsiii yposens / [B.B. [laceunuk u ap.] ; nox pen. B.B. I[Taceunuka. — 2-e
usn. — M. : IlpocBemenue, 2020. — 336 c. : un. — (Jlunus xu3Hn).

buonorus. 11 knacc : yueOHUK 1711 00111€00pa30BaTENbHBIX YUPEIKICHUH :
yray0néuusiii yposens / [B.B. [laceunuk u ap.] ; nox pen. B.B. [Taceunuka. — 2-e
usn. — M. : Ilpoceemenue, 2020. — 320 c. : un. — (JIunus xu3Hn).

buonorus. [loypounsie pazpadotku. 10-11 kmaccesl : yuebHOE mocodue st
0011e00pazoBaTeIbHbIX YUpEKACHHUM : yriyOon€HHbiil ypoBens / B.B. [laceunuk,
I'.T". llIgeroB, T.M. Edbumona ; nmox pen. B.B. Ilaceunuka. — M. : [IpocBemenue,
2017. — 267 c. — (JIuHus XkU3HN).

buonorus. Paboune nporpammel. [IpenmeTrHas munus yueOHUKOB «JInHuUS
xu3HNY. 10-11 Kmacesl : yaebHOe mocooue st 001eoopa3oBaTeIbHBIX
yapexaeHui : yrinyonéunsiit yposens / B.B. Tlaceunux, I'.I'. llIsenios, T.M.
Edumora ; mox pen. B.B. Ilaceunuka. — M. : [IpocBemenne, 2017. — 202 c. : wiI.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
NHTEPHET-pecypcel

* «kEnunas xomnekmus LHudposeix O6pa3oBaTensHbIX PecypcoBy (Habop
i (poBEIX pecypcoB kK yueOHnkam auHun [Tonomapesoii M.H.) (http://school-
collection.edu.ru/), http://school-collection.edu.ru/catalog/rubr/000001a3-a000-
4ddd-0f6b-5a0046b1db44/?interface=pupil class[]=50 subject[]=29 (no Conuny).

* www.bio.1september.ru— razera «buonorus -npunoxenue K «1 ceHTIOps.

* http://bio.1september.ru/urok/ - MaTtepuansl k ypoky. Bce paboTsl, Ha OCHOBE
KOTOPBIX CO3/]aH CalT, ObUIH OMyOJIMKOBaHBI B ra3ere "buonorus". ABTopamu
caiita mpojenana 0osbias paboTa Mo CHCTEeMATH3UPOBAHUIO TA3€THHIX CTATEH C
y4€TOM IIKOJILHON y4eOHOM mporpaMMebl 1o peameTy ""buonorus".

* www.bio.nature.ru — Hay4Hble HOBOCTH OHOJIOTHUHU.

* www.edios.ru — Di10¢ — HEHTP IUCTAHIIMOHHOTO 00pa30BaHMUsl.

* www.km.ru/education - yueOHbIe MaTepualbl U cioBapu Ha caiite «Kupumi u
Medonanii».



* http://ebio.ru/ - DnexkTponnbli yueOHUK «buonorus». ConepxuT Bce pa3ieibl
Ouosioruu: OOTaHUKY, 300JIOTHIO0, AaHATOMUIO U (PU3UOJIOTHIO YETOBEKA, OCHOBBI
LUTOJIOTUHM U TEHETUKHU, FIBOJIIOLIMOHHYIO TEOPHUIO U IKOJIOTHIO. MOXKeT ObITh
PEKOMEHIOBaH y4YalIuMCs AJI CAMOCTOSTENIbHON PaOOTHI.

* http://www.drofa.ru — Karanor uznarensctBa «poday.

* www.bionet.nsc.ru — IHCTUTYT LIUTOJIOTUU U T€HETUKHU.

* CB0OOJHAs 001LIEIOCTYTHASL MYJIbTHSI3bIUHASl YHUBEPCATbHAS UHTEPHET-
SHUUMKIIOIEINS, pea30BaHHas Ha puHIunax Buku - www.ru.wikipedia.org.

* http://it-n.ru — ceTb TBOPUYECKUX YUUTEIIECH.

* http://www.medicherb.ru/ - nekapcTBeHHbIE pACTEHUSI.

* http://lekrast.ru/ - 1eKkapCTBEHHbIE PACTECHHUSI.

* http://www.flowers.bitrix.ru/catalog/default.asp? - knaccudukarop pacrenuii.

* http://www.floralworld.ru/ - Mmup pactenui.

* http://homeflowers.ru/ - kOMHaTHbIE paCcTEHHS.

* http://www.floranimal.ru/index.php - FLORANIMAL - pacTeHus 1 >KUBOTHBIE.

* http://gribe.ru/ - rpulsI.

* http://plant.geoman.ru/ - XuU3Hb PaCTCHUM.

* http://www.plantarium.ru/ - onpeieIuTeNb PACTCHUIA.

* http://www.ecosystema.ru/0O4materials/ventana/index.htm - onpenenurens
pacTeHHu.

* http://biolka.narod.ru/botan.html - 6oranuka.

* http:///cgi-bin/index.pl?idr=704 — Bogopocu.

* http://biouroki.ru/ - ypoku 61o0ruu.

* http://iplants.ru/ - KOMHaTHbBIEC PACTCHUA.

* http:///cgi-bin/index.pl?1dr=709 — manopoTHUKHU.

* http://www.flower-design.ru/ - 3en€Hbie uaeu A1 JoMa.

* http://www krugosvet.ru/enc/nauka_i_tehnika/biologiya/LISHANIKI.html -
JIMIIANHUKH.

* http://gimn6.ru/sites/kids/belkina/index.htm - 6otanuka. Tpasbl.

* http://www.megabook.ru/Rubricator.asp?’RNode=3851 - uBeTkoBbI€ pacTEHUS.

* http://ecocommunity.ru/rb.php?flag=2 subj=11 m=3 - pactenusa Kpacnoit
Kuurn.

* http://www.megabook.ru/Rubricator.asp?’RNode=3847 — mxu.

* http://medgrasses.ru/ - HIIUKIIONENA JIEKAaPCTBEHHBIX PACTCHUI.

* http://bio.1september.ru/ - 3nekTpoHHas Bepcus )KypHana buonorus.

* http://tea.volny.edu/index.php - yaii.

* www.bionet.nsc.ru — THCTUTYT LIUTOJIOTUH U T€HETUKH.

» CB0OOTHAS 00IIIEIOCTYITHAS MYJIBTHSI3bIYHAS] YHUBEPCATbHAS HHTEPHET-
SHIMKIIONEINS, pealin30BaHHas Ha npuHiunax Buku - www.ru.wikipedia.org.

* http://it-n.ru — ceTb TBOPUECKUX yUUTEIEH.

* WWW.ZZru.com — 3al10BE/IHbIE 30HBI

* http://bird.geoman.ru/ - IITusl.

* http://invertebrates.geoman.ru/ - Hacexkomble.



* http://animal.geoman.ru/ - )KuBoTHbI€.

* http://fish.geoman.ru/ - PbIObI.

* http://www.gbmt.ru/ - 'ocynapctBennbiii buonornueckuit myseit um. K. A.
TumupsizeBa. Buptyanbnsie skckypcuu: JKuBoTHbie B Mudax u geresHaax,
XKupotHsie-cTpoutenu, 3a6ota o0 moToMcTBe, OnacHbie )XUBOTHBIC. [{udpoBbIe
Kornuu PoHIa My3esi MOTYT ObITh UCIIOJIB30BAHbI B KAUECTBE WIUTIOCTPALIUA Ha
ypOKax U peKOMEHOBaHBI JIJISI CAMOCTOSITEIbHOM paOOThl MPU U3YYCHUU MUpPa
KUBOTHBIX.

* http://www.moscowzoo.ru/ - MOCKOBCKH 300MapK.

* http://www.paleo.ru/museum/ - [laneoHTOTOrHYECKUN MY3€EH.

* http://zmmu.msu.ru/ - 3oomornuecknii My3eii MOCKOBCKOTO YHUBEPCUTETA.

* http://iceage.ru/ - My3seii-teatp «Halu 1€ JHUKOBBINA MEPUOI.

www.zooclub.by — mopTan o JOMalIHUX >KUBOTHBIX.
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