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MNOACHUTEJIbHASA 3AIINCKA

[Tporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DegepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnuu mnpernogaBaHus
yuebHoro npeamera «bruomorus» n OCHOBHBIX MOJOXEHHUH (eaepanbHOi paboueil mporpaMMel
BOCTIMTAHUSL.

VYueOnplii npeamer «buosorus» yriyonéaHoro ypoBHs usyueHus (10—11 xmaccsr)
SABIISICTCSI OJTHUM W3 KOMIIOHEHTOB INPEeIMETHON 001acTu «EcTeCTBEHHO-HAYYHBIC TPEAMETHD».
Cornacro monoxxkenusim PI'OC COO mnpodunbHble y4eOHBIE TPEAMETHI, H3ydaeMmble Ha
yriyOnEHHOM YpOBHE, SIBJISIFOTCS criocoOoM muddepeHnnanuu o0ydeHusl Ha YPOBHE CPEIHETrO
oOuiero oOpa3oBaHMsl M MPU3BAHBI O0ECHEUNUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOILIUM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEAMETOB JOJDKEH OBITh OPHEHTHPOBAH Ha MPUOPUTETHOE pelIeHHEe
0o0pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3ajjay, CBA3aHHBIX C MpodopueHTanuei
oOyyarouuxcs M CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOM O0O0JacTH HAy4HOrO 3HAHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, DKOJOTHEH, ICHXOJIOTHEH, CIOPTOM WJIM BOCHHBIM
JIeJIOM.

[Iporpamma mo yue6HOMY npeamerty "buosnorus" na€t mpencraBieHue O IeJU U 3a1a4ax
n3ydeHus yueOHoro npeamera «buosnorus» Ha yriayOnEHHOM ypOBHE, OIpeeNsieT 00s13aTeIbHOE
(MHBapHaHTHOE) MpEAMETHOE COJAEpKaHHe, €ro CTPYKTYpUpPOBaHHE IO pa3jielaM U TeMaM,
pacnpezienieHue o KiaccaM, peKOMEHIyeT MOCIeJ0BaTeNIbHOCTh U3YUYeHUs YyueOHOTO MaTepuaia
C y4€TOM MEXIIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommuxcs. B mporpamMme mo OMOJIOTHH pealv30BaH MPHHITUI
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs,
Onmaromaps 4yeMy IPOCMAaTpPUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWW, OPHEHTHPOBAHHBIX HAa (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIIJICHUS, MPEICTaBICHUA O 3JI0pOBOM 00pase *KHU3HU, Ha
BOCIIUTaHHE OEpEeKHOT0 OTHOILIEHUS K OKpYXKarolled NpupogHoil cpene. B mporpamme 1o
OMOJIOTMHM TaK)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoOro mnpenmera «buonorus» B peanu3anuu
tpeboBannii ®I'OC COO K TIaHUPYEMBIM JUYHOCTHBIM, METANPEIMETHBIM W MPEIMETHBIM
pe3ynbrataM o00ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4e€OHO-TIO3HABATEIbHOM
JEeSITeIbHOCTH OOYy4aloUIMXcsi MO OCBOEHHUIO COAEpkKaHHs OHOJOTrHYecKoro oOpa3oBaHMs Ha
YpOBHE CpeHero o0Iiero 06pazoBaHusl.

VYueOHsblii mpeamer «buosorus» Ha YpOBHE CpeAHEro oO0IIero oOpa3oBaHHUs 3aBepIIAcT
Ouosorudeckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJeHUE 3HAHUI
oOyyaromuxcs O JKMBOM TMPHpPOJE, OCHOBAX MOJIEKYISAPHON U KIETOYHOW Ouoioruwu,
SMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIUHU, OMOTEXHOJIOTHUHU, HBOJIOLUOHHOTO
yUEHUS U IKOJIOTHUH.

Nzyuenne yuebnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJITOTOBKY OOyYaromuxcs K MOCIEIYIOIMIEeMY MOJY4eHUI0 OMOIornyeckoro oOpa3oBaHUS B
By3aX U OpraHM3alusAX CpelHero mpogeccuoHanibHOro oopazoBaHus. OCHOBY €ro CoJepKaHHs
COCTaBIISIET cHUCTEeMa OWOJIOTUYECKHX 3HAHWM, MONYYEHHBIX MpPHU H3YUYEHUU OO0YyJaroIIUMHCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3leioB OMOJOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 xmaccax 3Tv 3HaHHS TOTYYArOT pa3BUTHE. Tak, pacIIUpPEHbI U yrITyOIeHbI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OakTepusx, OpraHu3Me 4eJOBeKa,
OOIMMX 3aKOHOMEPHOCTSX KHU3HH, JIOMOJHHUTENbHO BKJIIOUEHBl OHOJIOTHYECKHE CBEACHUS



IIPUKJIATHOTO M TIOWCKOBOI'O XapaKTepa, KOTOpPbIE MOXHO HCIIOJIb30BAaTh KAK OPUEHTHUPHI IS
nocieayoumero Beioopa npodeccun. Bo3mokHa Takxke MHTErpanus OHOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMHU, TTOJTYIEHHBIMH O00YYaIONIUMUCS TIPH U3YICHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaeT CHCTEMHO-
YPOBHEBBI M 3BOJIIOLMOHHBIA MOAXOAbI K H3ydeHHI0 Ouosiornu. COrjacHO UM, H3y4yaroTcs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOTo pa3HooOpas3us
mwia"etsl. Tak, B 10 kiacce u3ydaroTcs OCHOBBI MOJIEKYJIIPHOM M KJIETOYHOM OMOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PA3BHUTHS, TCHETUKU U CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTYaJU3UPYIOTCA 3HAHUA OOyJalolmuXcsi 1Mo OOTaHWMKE, 300JI0TUM, AHATOMUH,
¢dbusuosornn yenoseka. B 11 kiacce m3ydaroTcsi 3BOJIOIMOHHOE y4€HUE, OCHOBBI DKOJIOTHH U
yaeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mnpu3BaH 00ECHEYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMIOB M MpaBWI, JEXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4yHOW KapTHHBI MHpa, 3HAHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHNH, OHOIEHO03a, SKOCHCTEMBI, O BbIIAIOIINXCS
Hay4HBIX JOCTIKCHHSIX, COBPEMEHHBIX HCCIEIOBAHUSAX B OWOJIOTHH, MPHUKIATHBIX aCHEKTax
Ouosnornyeckux 3HaHWM. J[ns pa3BuUTHS M MOJAEpKaHUS MHTepeca oOydaromuxcs K OMoJoruu
Hapsiy CO 3HAUUTENbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuaia B COJACPKaHUHU MPOrPAMMBI IO
OMOJIOTHH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS M PA3BUTUS TOW WU WHOU
oOnactu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTUYECKUX U 3KOJIOTHYECKUX PoOIIeM.

Henb n3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypOBHE — OBIaJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(QDYHKIIMOHAIBLHOM OpraHU3allud >KUBBIX CHUCTEM
Pa3HOTo paHra u NpHoOpeTeHne YMEHHH HCIOJIb30BaTh 3T 3HAHUS B (POPMHPOBAHMU HHTEpECA
K onpenenéHHoi obnactu NMpodecCHOHAIbHON eATeIbHOCTH, CBSI3aHHOW ¢ OMOJIOTHeH, Win K
BBIOOPY y4eOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUS OMOJIOrHYeCKOro oopa3oBaHHUsl.

JlocTxeHue 1esu u3ydeHus ydeOHoro mpenmera «buonorusy» Ha yriayOnEHHOM ypoBHE
oOecrieunBaeTcs pelIeHUeM CIEIYIOIUX 3a/1a4:

OCBOCGHHE OOYy4YaIOIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTABJISIIOLIMUX COBPEMEHHYK) E€CTECTBEHHO-HAy4YHYIO KapTUHY MHUpa; O CTPOCHMHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKMX CHCTeM (KJIETKa, OPraHu3M, MOMYJISIus, BH],
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHUIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOJAaMHM  TO3HAHMS  JKUBOW  MPHUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJaMU OMOJIOTMYECKUX HAyK (MOJIEKYIIPHOUM M KIETOYHOU OMOJIOTHH,
ASMOPHUOJIOTUN U OUOJNIOTUM PA3BUTHS, TEHETHUKU U CEJEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOM
OMOJIOTHH, TAJCOHTOJOTMH, OSKOJOTHH); METOJaMH  CaMOCTOSITENILHOTO  MPOBEICHUS
OMOJIOTMYECKUX UCCIEeIOBaHU B JjabopaTopuu W B MpupoAe (HaOmoJeHUe, H3MEpEeHHe,
AKCIIEPUMEHT, MOICTTUPOBAHUE);

OBJaJieHue OOy4aIONIMMHUCS YMEHUSMH: CaMOCTOSITENIbHO HAaXOJWUTh, aHAIM3UPOBATH U
MCIO0JIb30BaTh OMOIOTUYECKYIO HH(POPMALIUIO; TIOIH30BATHCS OMOIOTHYECKON TEPMUHOJIOTHEHN U
CUMBOJIUKOW; yCTaHAaBIMBATh CBSI3b MEXIY pa3BUTHEM OWOJIOTMM W  COLUAIBHO-
SKOHOMHYECKUMHU M SKOJOTHYECKUMH NpOoOJIeMaMHu YelIOBEYECTBA; OIEHHBAThH IOCIEICTBUS



CBOEH JEATENIbHOCTH 110 OTHOLIEHUI0 K OKpY)Kalolled IpUpPOJHON cpene, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO0  OKPYXKAIOMIMX Jitojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(MITaKTUKA UH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEACHUS B NPUPOAE M 0OeCreueHUs
0€301aCHOCTH COOCTBEHHOW KM3HEICSITEIBHOCTH B UYPE3BBIUYANHBIX CHUTYalUsAX MPHPOIHOTO U
TEXHOTEHHOTO XapaKkTepa; XapaKTepU30BaThb COBPEMEHHBIC HAy4YHbIE OTKPBITUS B 00JacTH
OHOJIOTHH;

pa3BUTHE Y 00YJaIOUINXCSl MHTEIUIEKTYya bHBIX U TBOPYECKUX CIIOCOOHOCTEH B Iporecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMH U COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pelIaeMbIMu €10 IpoOsieMaMu, METOAOJIOIMed OHOJIOrMYecKOro MCCIEA0BaHUs, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX ~HCCICAOBAHUHM, pEIICHUS OHMOJIOTUYECKUX 337ad, MOJCITUPOBAHHS
OMOJIOTMYECKUX 00BEKTOB U MPOLIECCOB;

BOCIHTaHUE y 0Oy4JarOmMXCcs IIEHHOCTHOTO OTHOIICHHUS K JKUBOHM MPUPOJAE B IEJIOM U K
OTIEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OpPMUpOBAaHME DKOJOTHYECKOW, TE€HETHYECKOH
TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEACHUS B IMPHUPOJIE; MHTETPAIIMA €CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHne 00yJaroIIUMUC KOMIIETEHTHOCTH B PAIMOHATBHOM TIPHUPOAOTIONH30BAHUT
(coOmroneHne mpaBWJl TMOBEACHUS B MPUPOJE, OXpPaHbl BHUJAOB, JKOCHCTEM, OHochepsl),
COXPAaHEHUU COOCTBEHHOTO 3J0POBBbSl M 3J0POBbS OKpYXKAIOUIUX JIoAed (coOnoneHust mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHne  0€30MacHOCTH  KU3HENEATCIHHOCTH B
Ype3BBIYaHBIX CHUTYalUsIX MPUPOJTHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKUX 3HAHUN M YMEHHUH B MOBCEAHEBHOMN KU3HU;

CO3JJaHME YCIOBMM Ui OCO3HAHHOTO BbIOOpa OOYy4alOMIMMUCS HHIUBUIYaIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIHOCOOCTBYIOIIEH TMOCHEnyroIeMy mpodecCHoOHATbHOMY
CaMOOIIPE/ICICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO0miee YMCIIO 4YacoB, OTBEICHHBIX HA HM3y4Ye€HHE OHOJOTMHM Ha YriyOJE€HHOM YPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBiser 204 gaca: B 10 kmacce — 102 vaca (3 uaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTb6op oOpraHu3allMOHHBIX  (OpM, METOJOB M  CpeACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEHU(PHUKU €ro COJEp>KaHUs M HANpPaBIECHHOCTU Ha MPOJOJDKEHUE
Ouosnoruueckoro oOpa3oBaHMsI B OpraHHU3alUsaX CpeaHero MpodeCCHOHAIBHOIO U BBICIIETO
oOpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM TMPH 00Y4YeHHUU OHOJIOTMU Ha YriayOJEHHOM YPOBHE SBIISETCS
MpoBe/ieHHEe J1a0OpaTOPHBIX W MpaKTUYECKuX pador. Takxke ywacThe oOy4yarouuxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX PabOT, TeMaThKa KOTOPBIX
OTIpEeIeNIIeTCS y4YUTENEeM Ha OCHOBE HMMEIOIIUXCS MaTepHallbHO-TEXHUYECKHX PECYpCcoB U
MECTHBIX MPUPOIHBIX YCIOBHIA.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Conepkanue MPOTPaMMbl, BBIACIEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocyfaapcTBeHHo# urorosoit arrectauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHasi OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas mcTopusi pa3BUTHSI OMOJIOTHH.
buonornueckne Hayku W u3ydaemble UMHU TpoOsiembl. DyHAaMEHTAIbHBIC, MPUKIAIHBIE U
MTOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HavyeHne OWoJOrMU B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OHUOJNOTMM B MPaKTHUYECKOU
NESITETPHOCTH  YENIOBEKA: MEIUIIMHE, CEJIbCKOM XO3SMCTBE, MPOMBINIJICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. I'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, 1. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, JI. K. benses.

Tabmuipl u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTemMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

XKusble cucTemMbl Kak mpeaMeT u3ydeHust ouosaoruu. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JHUCKPETHOCTh M ILEJIOCTHOCTb, CJIOKHOCTh M YIOPSAJOYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
M3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alid >KUBBIX CHCTEM: MOJEKYJISIPHBINA, KIETOYHBIM, TKAHEBBIH,
OpraHU3MEHHBIM, MOMYJISIIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepusiit. [Iponeccsl, mpoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE MPU3HAKH >KUBOTO.
Kuznp kak ¢opma cyecTBoBaHUSI MaTepuu. Hayku, u3ydaroniue UBbI€ CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHU3aLNH.

N3yuenune xuBbIX cucteM. Meroasl Omosornueckoi Hayku. HaOmronenue, maMepeHue,
JKCIIEpUMEHT, CHUCTeMartu3auus, MeraaHanu3. lloHsTMe o 3aBUCMMON M HE3aBUCUMOU
nepemeHHol. IlnanupoBanue skcnepumenta. llocranoBka u mpoBepka rumote3. HyneBas
runore3a. [lonsarue BeIOOPKHU U €€ AocTOBepHOCTh. Pazdopoc B Guonornueckux naHHbIX. OleHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaTOB. [IpUUMHBI UCKaKEHUSI PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmumer u  cxembl: «OCHOBHBIE TIPU3HAKU JKU3HU», «DBHOIOTHYECKHE CHCTEMBIY,
«CBolCTBa KUBOM MaTtepun», «YPOBHU OpraHU3ALMH KUBOU MPUPOb», «CTpoeHUE )KUBOTHOM
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHUu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUeHUs KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHOe 000pYIOBAHHUE ISl MPOBEACHUS HAOMIOICHUHN, U3MEPEHUN,
9KCIIEPUMEHTOB.

IpakTuyeckass padora «/crnosb30BaHUE Pa3IUYHBIX METOJOB NPU HU3YUYEHHUHM KUBBIX
CUCTEMM.

Tema 3. buosiorust KjieTkun



Knerka — cTpykTypHO-(pyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOpUH.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONHs, Xpomarorpadus,
anekTpodopes, MeToJ ~ MeueHbIX aroMoB, auddepeHnumansHOoe  HEHTpHU(YrUpoBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHBIX KiemoK. DIEKTPOHHAsT MHKpPOCKOIHS.
Kongokanvnaa mukpockonus. Bumanvhoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[Hoptpetst: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuuer U cxembl: «CBETOBOM MHKPOCKOID», «DJIEKTPOHHBIM MHUKPOCKOM», «lcTtopus
Pa3BUTUSI METOJIOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepPHAIBHBIX KIIETOK.

IIpakTnueckas padora «/I3yyeHne METOJOB KIETOYHOW OHOJOrHMHM (XpomaTtorpadus,
anekTpodopes, nuddepennnanbaoe nenTpudyruposanue, [1LIP)».

Tema 4. XuMnuyeckasi opraHu3anus KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YIbTPaMUKpPOAJIEMEHTHI. Bona u e€ ponb
KaK pacTBOpPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUU KIETKU, TEIIOPETYSLUU.
MunepanbHbI€ BeLIeCTBa KIETKH, UX Ouosiornyeckasi pojib. Pojab KaTHOHOB 1 aHHOHOB B KIIETKE.

Oprannueckue BeIECTBA KIETKU. bronorndyeckue nojmMepsl. beinkn. AMUHOKHMCIIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. [lepBuyHas cTpykTypa Oenka, HenTHIHAs
CBs3b. BTOpuuHas, TpeTwdHas, deTBepTUYHas CTPYKTypol. JleHaTypamus. CBoilcTBa OEIKOB.
Knaccudukanus 6enxoB. buonornueckne GpyHkium 6enkoB. [Ipuonsi.

VYrneBoapl. MoHocaxapuapl, AWcaxapuibl, OJMTocaxapuabl W mojucaxapusl. OOuuit
IJIaH CTPOEHUS U (PU3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buonoruueckue GyHKIMN
YTJIEBOJIOB.

Jlumuger.  TmapodunbHO-THApOGOOHBIE  cBoMcTBa.  Kiaccudukanumss — JTHIHIOB.
Tpurmuuepunsl, hochonunuabl, BOCKU, crepouipl. buonornueckue ¢pyHkiuu aunuaoB. OOuue
CBOMCTBa OHMOJIOTMYECKMX MeEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHULIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Crpoenune nykiaenHoBbIX KuciIOT. HykimeoTuapl.
[Tpunnun kommiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpais.
Mectonaxoxaenue u 6uonorunueckue pynkuu JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsi3u B Mosiekyine AT®. buonornueckue
¢byakiuun  AT®. BoccraHoBleHHbIE TNEPEHOCUMKH, UX (GYHKIMH B KJIeTke. /[pyeue
HYKIeo3uompugocghamol (HTD). CexBenupoBanne  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykTypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJeKyl. Modenuposanue cmpykmypol U  @QYHKYuUL
buomonekyn u ux Komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti Cunme3 OUOMONEKY U
UX HEeNnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

IToptpetst: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®@panxinn, ©. Canrep, C.
IIpy3unep.

Huarpammel:  «PacnpeneneHue XMUMHMUYECKHX 3JEMEHTOB B HEKHUBOH  IPUPOJEY,
«Pacrpenenenne XMuMU4YECKUX AJIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuper u cxemsl: «l[lepuoanyeckas Tabnuna XMMUYECKUX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJBI», «BemectBa B cocraBe Opranu3MoB», «CTpOeHHE MOJEKYIbl OenKay,
«CTpyKTypBl OETKOBOW MOJNEKYNIbI», «CTpOeHHE MOJEKYNl YrieBoaoB», «CTpoeHHe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOseKynbl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJOBaHHUE.

JlaGopaTopHasi padora «OO0HapyKeHHE OCITKOB C TIOMOIIBIO KAYECTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «liccienoBanue HyKIE€HMHOBBIX KUCIOT, BBIJIEIEHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunsl KIeTok: sykapuoTHdecKass U Ipokapuotudeckass. CTpyKTypHO-(YHKIIMOHAJIbHBIE
00pa3oBaHus KIETKHU.

Crpoenue mnpokapuoTH4eckor kieTku. Kietounas creHka OakTtepuii u  apxei.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON U aBTOTPO(PHON MPOKAPHUOTUUYECKUX KIETOK. MecTto u
POJIb MPOKAPUOT B OMOIIEHO3AX.

Crpoenre n QpyHKIMOHUpPOBAHUE dyKapHoTHUYecKol kieTku. [lnasmaruueckas memOpaHa
(mna3manemma). CTpykTypa IUIa3MaTH4ecKod MemOpaHbl. TpaHCHOPT BeIIECTB 4epes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddy3us, obOnery€éHHas aud@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO Hacoca. DHJIOIUTO3: MUHOIUTO3, haronuros. Dk3onuTo3. Kierounas crenka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuboB.

[urommazma. I[luro3osb. Llurockener. [IBwkeHue nuromiazmbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIe OpraHOMIBI KJIETKHU: 3HAoIaszMarudeckas ceth (DIIC), anmapar ['ombmku,
JU30COMBI, MX CTpoeHHe U (YyHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
Ctpoenue TrpaHyIsIpHOTO peTukynyma. Mexanuzm nanpasienus oOenxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. [manmkwii  (arpaHyJspHBIN)
SHJOIUIa3MaTHYeCKuid peTukyaym. CekperopHas Qynkmus anmapara ['onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0dicu. TpaHCTIOPT BELIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOMAbI KJIETKU: MUTOXOHJAPHH, IUIACTUABL [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumobuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIC IJIACTH]IBI
(OTOCHHTE3UPYIOUINX DYKApHOT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEUKOIIACTHI  BBICHINX
pacTeHui.

Hemem6pannbie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
KieTku. Pubocomel.  [lpomeoscymounvie ¢hunamenmol. MukpopuiaMeHThl. AKmMuHosbie
Muxkpoguramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpybouku. Krnetounsiii meHtp. CTpoeHHEe U [BIKEHUE JKI'YTHKOB M PECHHUYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
Mmuxpompybouxamu. Momopuvie benxu.

SAnpo. Obonouka siApa, XPOMATHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOEHHE W () YHKIUH.
SnepHblii 6enkoBbI MaTpHKC. [IpocTpaHCTBEHHOE pPacHoJIOKEHHE XPOMOCOM B HMHTep(hazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. JJuHamuxa s0epHOl
060104KU 8 Mumose. foepHulii mpauncnopm.

Knerounsie  BkimtoueHus. CpaBHUTEIbHAs  XApaKTEPUCTHKA  KIETOK  AYKapuoT
(pacTuTeNnbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u cxemsl: «CTpoeHHE SYKApHOTHYECKOH KIeTKH», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KIETKW», «CTpoeHre MUTOXOHAPUWY», «Sapoy», «CtpoeHue
IIPOKaApPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENapaTrbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIIpEnapaTbl 0aKTepHaJIbHbBIX KIETOK.

JladbopaTopHas padora «/3ydyeHne cTpoeHus KJIETOK Pa3InYHbIX OPraHU3MOB).

IIpakTnueckas padora «3yuyeHue CBONCTB KIETOYHON MEMOpaHbI».

JlabopaTopHnas padora «/ccnenoBanue 1uasmMoin3a M JEIUIa3MOJM3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHUS IUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPTUM B KJIeTKe

AcCUMWIALINS U TUCCUMWISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK M  TreTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IpoIeccax.
OHepreruyeckoe oOecrieueHue kieTku: npeBpaimeHne AT® B 0OMEHHBIX Mpoleccax.
@depMeHTAaTUBHBIM XapakTep peakUuui KIETOYHOro Merabosnu3ma. PEepMEeHTBl, UX CTPOCHHE,
cBoiicTBa W MexaHu3M jeWctBus. KodpepmeHThl. OTnnumns (QepMEHTOB OT HEOPraHUYECKUX
KaTajau3aTopoB.  benku-akTuBaTtopel UM OEIKU-UHTHOUTOPBL.  3aBUCUMOCTh  CKOPOCTH
(epMEeHTAaTUBHBIX PEAKIUil OT Pa3IUYHBIX (PAKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHWYECKHX BEHIECTB B KieTKe. DOTOCHMHTE3. AHOKCUEHHbIU U
okcucennvlll omocunmes 'y oOaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xmopomnactoB B nporecce (poTocuHTe3a. CBETOBas U TEMHOBas
dazel. Domoovixanue, Cs., Cs+. u CAM-munvt hpomocunmesa. [IpoayKTUBHOCTh (OTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.

XemocuHnte3.  Pa3HooOpazue  OpraHuM3MOB-XEMOCHHTETUKOB:  HUTpH(ULUpPYROIME
OakTepuu, xene300akTepun, cepoOaKTeprn, BOJOPOIHBIC OAKTEPHH. 3HAUCHNE XEMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Buabel 6poxkenust. [IpogykTel OpoXeHHs M MX HCHOJIb30BAHUE
YeJ0BEKOM. AHa’pOoOHbIE MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENN
0ose3Hel.

AspoOHBIE OpraHM3Mbl. JTambl 3HepreTuyeckoro oobmeHa. IloaroroBuTenbHBIN ATall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [TIFOKO3bI.

buonorudeckoe OKHCICHME, WU KIETOYHOE AbIXaHue. PoJIb MUTOXOHApPUI B Ipoueccax
Ouosornyeckoro okucieHus. llukmudeckue peakuuu. OkucnurenbHoe (HochopuaupoBaHue.
Ouepeus membpannoeo epaouenma npomonos. Cunme3 ATD: paboma npomonuou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMeHa BEIIECTB IMepes] aHadpPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

[Hoptpetsr: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Mutuem, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «POTOCHHTE3», «DHepreTndyeckuil oOmeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBON MHKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS OCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass padora «M3ydyeHue KaTaTUTHUYECKOW aKTUBHOCTH (epMEHTOB (Ha
IIPUMEPE aMUIIa3bl WA KaTajaasbl)».



JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS IEPOKCHAA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCHUHTE3a».

JlaGopaTopHasi padora «CpaBHEHUE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieactBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLUAX MaTPUYHOIO
cuHTe3a. Peammsanusi HacneACTBEHHOHW WHPOpManuu. ['eHeTWdyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbii cuHTe3 PHK. IIpuHIUIBI TpaHCKPUIIMU: KOMILJIEMEHTAPHOCTD,
aHTUIApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OuocunTese Genka. YcioBus
6uocunTesa 6enka. Koguposanue aMuHokuciaoT. Ponbs pubocom B GuocuHTe3e Oenka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalus reHoMa y NMpoKapuoT U
9yKapuoT. Perymnsius akTUBHOCTH TIeHOB y mpokapuoT. ['mnoreza omepona (®. XKako6, XK.
Mano). Monekyaapuvle mexanuzmvl dKcnpeccuu 2eHogé y aykapuom. Ponb xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBIX MpolieccoB B KieTke. KiieTounslil romeocTas.

Bupychl — HeknerouHnble (GOpMBI JKU3HU U 00IUraTHbie nmapa3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaron. Kusneuwwiti yuxn JIHK-codepocawjux
supycos, PHK-coodepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

Bupycusie 3a0oseBanHusi yenoBeka, KUBOTHBIX, pactenuit. CIINJ, COVID-19,
COLIMANIbHBIE U MEAULIMHCKUE MTPOOIIEMBI.

buoungopmamura: unmeepayusa u ananuz 6onrvuwux maccusog («bigdata») cmpykmypHulx
ouonocuveckux OanHvix. Hanomexmnonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@dynxyuu benxos. Cnocodvl 00cmasKu 1eKapcme.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUIA.

Tabmuupt u  cxembl: «buocuHTe3 Oenka», «['eHeTHMYecKui Kom», «BUPYyCH»,
«baxTtepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. JKu3zHeHHBLIN HUKJ KJIETKH

Knerounsrii 1muki, ero mepuoasl W peryiasiuus. HMutepdaza m muto3. OcoOEHHOCTH
mporeccoB, mpoTekaronux B uHTepdase. [loaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKUI), CUHTETUYECKHH M TMOCTCHHTETHYECKUH (IMPEMUTOTHUECKUN) TEPUOIbI
nHTEep(Da3hI.

Marpuunbiii  cunre3 JIHK —  pennukanusa. [lpunnuner  perumakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIA  CUHTE3, aHTUNAPAJUICNIbHOCTh. MexaHusm
permmkaunn  JJHK.  Xpomocomsl. Crtpoenne xpomocom. Tenomepbl u  Teimomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuoTul. MIUIOWIHBIM M TarulouaHbI HaOOpBl XPOMOCOM.
I'omonornunsle xpoMocomsl. 110710BbIE XPOMOCOMBI.

Henenne kinetkn — MuTo3. CTaguum MHUTO3a W MPOUCXOJSALIME B HUX NPOLECCHl. THIIbI
MuTo3a. Kapnoknues n nutoknses. bruosornyeckoe 3HaueHME MUTO3A.

Perymsimust MuToTHuYecKOTo LMKIa KieTkd. [IporpamMmupyemasi kiieTouHas THOENb —
aronTos.



Knerounoe sapo, XxpoMocoMbl, (PYHKIIHOHAIbHAsE T€HOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemkay» — buoungopmamuyecxkue
Mooenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmuier 1 cxembl: «KU3HEHHBI MUK KICTKM», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pemmkanus JJHK».

OO6opynoBaHue: CBETOBOW MHUKPOCKOTN, MUKpompenapaTsl: «MHUTO3 B KIETKaX KOpelika
JTyKa».

JlabopaTopHas padora «/3ydyeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KJIETKax KOHYMKAa KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIPENapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOEHUS U KU3HEACSITEIIBHOCTA OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apXeu, OJIHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIH, NPyrue MpoTUCTHL. KonoHunansHbIe
OpraHU3MBI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CHCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Tkanu pacrenuil. Tumbel pacTUTEIbHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHA,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckass. OCOOEHHOCTH CTpOeHHUs, (PYHKIUN U PacloIoKeHHs
TKaHEW B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THWIBI JKMBOTHBIX TKaHEW: SIHTEIUAlbHa,
COEIMHUTENIbHASA, MbllleuHasi, HepBHAas. OCOOCHHOCTH CTpOEeHMs, (PYHKIMI U pacroyioKeHUS
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranbl. BerertaTuBHbl€ U T€HEpPAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yesoBeKka. @YHKIIMU OPraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHbIX. HapykHbIil 1 BHyTpeHHUH ckeneT. CTpoeHUe U TUIbI COSUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBWKEHHME OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIIHOE,
KI'YTUKOBOE, pECHUYHOE. J[[BW)KEHHE MHOIOKJIETOYHBIX PACTEHHWI: TpPONU3Mbl WU HACTHH.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pedexc. CkeneTHbie
MBIIIILBI U UX paboTa.

[Iuranune opranusmoB. [lorynomnieHue BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHussmu. I[lutanue >XUBOTHBIX. BHYTpPUIIOIOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IuraHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucrema yeaoBeka.

Jlpixanue opranu3moB. [lpixanue pacteHuil. Jpixanue xxuBoTHbIX. Juddysus razos yepes
MOBEPXHOCTh KieTKkU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaOepHoe U NEroyHoe
npIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMS JETKMX IMO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uyenoBeka. MeXaHu3m
BEHTUJISIIIUH JIETKUX y MITUI] U MIIEKONTUTAarOMKX. Perynsius apixanus. JlpixareabHble 0OBEMBIL.

TpancnopT BelleCTB y OpPraHu3MOB. TpaHCHOpPTHBIE CUCTEMbl pacTeHuil. TpaHcrnopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u e€ opransl. KpoBeHocHass cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaille, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru



KpOBOOOpalieHUs.  DBOJIIOLMOHHBIE  YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opranusmoB. BbineneHue y pacreHuil. BplueneHue 'y  JKMBOTHBIX.
Cokpatutenphble Bakyoiau. Opranel BblaesneHus. @PuibTpanus, cekpeuuss U  oOpaTHOe
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BblJeNeHUsA. CBA3b MOJOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Ilouku.
Crpoenne u GpyHKIIOHUpOBaHUE HeppoHa. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3amura y OpraHu3MOB. 3allluTa y OJHOKJIETOYHBIX OopraHuzMoB. Cropbl OakTepuil u
LUCTHI IPOCTENIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOH 3a1UThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI 1 X TPOU3BOIHBIE. 3alllUTa OPraHu3Ma
ot OonesHeil. MMmyHHas cucrema denoBeka. KIleTOUHBII W TyMOpadbHBIE UMMYHUTET.
Bpoxnéuuplii u  npuoOpeTéHHBIM  cnenuduyeckuii UMMyHUTET. Teopus KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO NMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxkxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranu3moB. Takcucel. Paznpaxxumocts U perynsuus y pacteHuid. PocToBbie BemiecTBa M Mx
3HAauYEHUE.

HepBHas cucrema u peduiekTopHasi perynsuusi y >KUBOTHBIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUS HEPBHOM CHUCTEMBI Y >KHUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Pedumekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIEC pe(dIIEKCHI.

I'ymopanpHas perymsuuss W SHIOKPHHHAs CHCTEMa JKMBOTHBIX M YeloBeKa. JKenessl
SHJIOKPUHHON CHCTEMBI W HMX TOpMOHBI. JlelicTBMe TopMOHOB. B3anMOCBsA3b HEPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cucteMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmuupel n cxembl: «OnHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOAOPOCINY,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHUCTEeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHMe HacekoMmbIx», «TkaHM pacTeHHI»,
«KopueBble cuctemb», «Crpoenue crtelOns», «CTpoeHHE JHMCTOBOM IUIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4denosekay, «llmmeBapurensHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BbrgenurensHas cucreMa», « OHIOKpPHHHAsA cucreMmay, «CTpoeHue Mpluus», «MMMyHHTET»,
«KumeynononoctHele», «CxeMa NMUTaHUS pacTeHUI», «KpOBEHOCHBIE CHCTEMBI IT03BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruipb», «CTpoeHHEe IUIaHapun», «BHyTpeHHee CTpOEHHE J10KIEBOTO
yepBsi», «HepBHas cucrema peid», «HepBHas cucrema nsarymkny», «HepBHas cucrema
npecMmblkaomuxcsa», «HepBHas cuctema nruny, «HepBHasg cuctemMa MIIEKONUTAIOIINUXY,
«HepBHas cucrema uenoBekay, «Pediekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnapaTsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOKHX, JKUBbBIE
9K3EMIUISPhl KOMHATHBIX pacTeHui, repOapuu pacTeHUl pa3HbIX OT/AENOB, BIaKHbIE MTPETapaThl
KHUBOTHBIX, CKEJIEThI M0O3BOHOYHBIX, KOJUIEKIIUN OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJI0BEKa,
o0opyJoBaHUE [UIi JEMOHCTPALMM TOYBEHHOTO M BO3AYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust KpaxmMasia M OenKkoB MoJ JeiicTBMeM (epMeHTOB, 0OOpylOBaHHE IS



JEMOHCTpPALMU OIBITOB 10 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3IN4HbIX KUBOTHBIX.

JladopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlabopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/I3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe M pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroJIoro pa3sMHOXKEHUS: TIOYKOBAaHUE, CIOPYIISLUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. [lonoBbie kineTkw, wium Tramerbl. Meio3. Craguu Meiiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuii CMbICI MeH03a U TIOJIOBOTO
nporecca. Meio3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButue. ['amerorenes y KuBOTHBIX. [lonoBbIE  Kele3bl.
OOpazoBaHue W pa3BUTHE TOJIOBBIX KieToK. CrepmaroreHe3 u ooreHe3. CTpoeHUE IMOJIOBBIX
KJIETOK.

OmoI0TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KUBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). OMOPHOIOrHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — o0na u3z enagHvlx npooaem smopuonozuu. Konyenyus mopgozeros
u moodenu mopghozeneza. Craguu sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymkH). JpoGnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvi
onacmyn. OcoOeHHOCTU IpOOJIEHUS MJIEKOTHUTAIOMIMX. 3apOJIbIIEBble JUCTKU (TacTpyssius).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHOE BIMSHHUE 4YacTel
pPa3BUBAIONICTOCSA 3apojblimia (3MOpHUOHANBHAS HWHAYKIHSA). 3akjiajka IUIaHa CTPOCHHS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aMMOACHCTBHM TeHOB. BrusHue Ha
AMOPHOHAIBHOE PA3BUTHE PA3IMYHBIX ()aKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct u pasButue >xuBOTHBIX. [locTamOpuoHanbHbli Tiepuoa. [IpsmMoe u HempsiMmoe
pazButue. Pa3Butue c meramopdo3oM y O€CMO3BOHOYHBIX M MO3BOHOYHBIX IKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >XUBOTHBIX. DaKTOpPbl pErylsilUd pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. [lepuoabl OHTOreHe3a ueloBeKa.
Crapenue U cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.

Pasmuoxkenne u pasButue pacreHuid. ['ametodur m crnopodut. Meio3 B KU3HEHHOM
uukine pacrenuid. OOpa3oBaHuMe crop B Ipolecce Meios3a. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe M pa3BUTUE PACTUTENBHBIX OpPraHu3MoB. J[BOWHOE OIUIOJOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OO6pa3oBaHuE U Pa3BUTHE CEMEHH.

MexaHu3MBbI PETyISIUN OHTOT€HEe3a Y PACTEHUM U KUBOTHBIX.

JdeMoHcTpanun

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

Tabmuiel u cxemsl: «BereraTuBHOE pa3MHOKeHHE», « TUIBI OECHONIOT0 Pa3MHOKEHUSY,
«Pa3MHOXEHHE XJIaMUJOMOHaAb», «Pa3MHOXEHUE HBIIIEHB», «Pa3MHOXEHHUE THUIPBDY,
«Merio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHIEKIETKM U CIIEPMATO30UAA»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsimoe u HempsiMoe pa3Butue», «Pa3BuTHE MalicKoro
Kykayn, «Pa3Butue capanum», «Pa3Butue nArymku», «/BoiHOE OIIOJOTBOPEHHE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJIbHBIX M JABYIOJIbHBIX pacTeHui», «KW3HEHHBIN UK
MOPCKOM  KamycTbl», <«OKU3HEHHBIM 1MKI MXa», <OKU3HEHHBIH IMKI MalopOTHUKAY,
«OKW3HEHHBIN IUKII COCHBDY.



ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIApaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
MoJienb « LUK pa3BUTHUS JSATYIIKAY.

JlabopaTtopHasi pabora «l3yueHue CTPOEHMsSI TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

IIpakTuyeckass padora «BolsBieHHE MPU3HAKOB CXOJICTBA 3apOJbINICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas padora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTECHUNY.

Tema 11. I'eHeTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYHMBOCTH OPraHU3MOB

HcTopust cTaHOBIIEHUS W Pa3BUTHS TCHETHUKU Kak Hayku. Paboter I'. Menpens, I'. ne
@®pusa, T. Moprana. Ponb oTeuecTBEHHBIX Y4YE€HBIX B pa3BUTHM TeHetuku. Padorst H. K.
Konemosa, H. U. Basunosa, A. H. benosepckoro, I'. /I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcHOBHbBIE T€HETUYECKUE MOHSITHUSI U CUMBOJIbL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHbIE
TeHBbI, aJbTepHATUBHBIC TPHU3HAKH, JIOMHUHAHTHBIH W PEIECCUBHBIA MPHU3HAK, TOMO3UIOTA,
TeTEPO3UTroTa, YUCTasl JIMHUS, THOPUIbI, TeHOTUN, (QeHotur. OCHOBHBIE METOAbl TECHETHUKHU:
rUOPUA0TIOTMUECKUN, ITUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUYECKHI.

JdeMoHcTpanuu

[Toptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsios, H. Y. BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. TumodeeB-PecoBckmuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduina Kkak 00bEKT TCHETHICCKUX HUCCIETOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaenss — 3aKOH €AMHOOOpas3us
TUOPUIIOB TEpBOTO MOKoJieHus. [IpaBwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3akoH
paciuernieHus npusHakoB. [{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ unotesa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEIOBAHMUS.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHKH.
JlurnOpugHoe ckpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHMOTO

HacjeA0BaHus MPU3HAKOB. [luToIornyeckne OCHOBBI IUTHOPUTHOTO CKPEIIUBaAHUSI.

CueruieHHOe HacienoBanue npusHakoB. Padoter T. Moprana. CuemsieHHOe Hacae10BaHUE
IFE€HOB, HAPYIICHUE CLETUICHUS MEXIY F'eHaMU. XPOMOCOMHAsi TEOPHUs HACIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIPEACNICHUs Moja. AyTOCOMbI U TOJIOBBIE
XpoMOcOoMBbl. ['OMOrameTHbli M rereporaMeTHbll MOJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVIEHHBIX C MOJIOM.

I'enotun kak uenoctHas cucteMa. IlieloTpornvsi — MHOXECTBEHHOE JEHWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienu3M. B3anMmoneilcTBue HeaulebHbIX TeHOB. KoMIJIeMEeHTapHOCTb.
Onucrtasz. [lomumepusi.

'eHeTnyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, JKUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3HOJOTMYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuH. ['eHeTmyeckue
MEXaHHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3uT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKkne acteKThl KOHTPOJIS U U3MEHEHUs HacJIeICTBEHHOW nH(opMaIuu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckpeuuBanuey, «HenonHoe noMunupoBanuey, «CLENIEHHOE HACIE10BaHNe
MPU3HAKOB y Jpo30¢uis», «I'eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo30Qpuis»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIEiCTBUE T€HOBY.

O6opynoBaHue: MOJENIb ISl JEMOHCTPAIlMKA 3aKOHOB €AMHOO0Opa3usi THOPUIOB TEPBOTO
IIOKOJIEHUSI M PACIIEIICHUs IPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBHUCHUMOIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOM MUKPOCKOTI, MUKponpenapat: «/po3oduay.

IIpakTnueckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Y
TIPO30(HUITBD).

IIpakTnueckas padora «M3ydyeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBD».

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3aumopneiictBue reHotuna u cpeasl npu (GopmupoBaHuu (enotuna. M3mMeHYHBOCTH
npu3HakoB. KauecTBeHHblE M KOJMYECTBEHHbIE TNPU3HAKU. Buabpl  HM3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas U3MeHUYUBOCTh. Ponib cpeabl B (opmupoBaHUM MOIUGUKALUOHHON
n3MeHunBocT. Hopma peakuun npusHaka. BapuanimoHHbINH psii M BapuanuoHHas Kpusas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTununueckas wW3MEeHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKONM HM3MEHYMBOCTH. Bubl
FeHOTUIINYECKOW U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunaTtuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. PO KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOTI0 pa3Hoo0pa3us
B MpEeJeNax OJHOIO BUAA.

MyranyoHHass HM3MEHYMBOCTb. Buabl MyTanuii: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHBIE W WHAYLIUPOBAHHbIE MYyTalWW. SnepHble W LUTOIIA3MATHYECKHE MYTalUU.
Comarnueckre W MoJjoBble MyTauuu. [IpuyunHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAILMOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHumBocTH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopos 6 HACIe008aHuUu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuielt 1 cxembl: «Buabsl M3MEHUHMBOCTHY, «MoaudUKalMOHHAs W3MEHYHBOCTHY,
«KoMmOuHaTiBHAsT  M3MEHYMBOCTB»,  «Melo3»,  «OmiogorBopenue»,  «l'eHeTmyeckue
3a00JieBaHUS YeNlOBEKay, «Buabl MmyTanuiiy.

O6opynoBaHue: XUBble U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHH, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTtopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
n3MeHUMBOCTH. [TocTpoeHne BapuallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

IIpakTnyeckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka yesi0BeKka

Kapunotun uenoseka. MexayHapoaHas HporpaMMa MCCIENOBAaHUS TI'€HOMAa YeEJOBEKa.
Metozapl M3ydyeHHsI TEHETUKU YeJIOBeKa: I'eHealornYecKuid, OJM3HELOBBIN, IIUTOr€HETUYECKHH,
MONYJISIIUOHHO-CTAaTUCTUYECKUM, MOJIEKYJIIpHO-reHeThUecKuid. COBpPEMEHHOE OIpENIEIeHHE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHKE, B TOM 4KcCIie ¢ momombio [T1{P-
aHasnn3a. HacnencrBeHnHble 3a00s1€BaHNs YeslOBEKA. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKa.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYEHUE MEAMIIMHCKON TEHETHUKHU B
NPEJOTBPAILICHNH M JICYEHUH TEHETHUYECKHX 3a00JeBaHMU YeloBeKa. MeTUKO-IeHeTHYeCKOe
KOHCyJbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «TeHETHUECKOro Irpy3a». DTHUYECKUE aCIIEKThI
UCCIIEI0OBAaHUI B 00JIaCTH pEJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (hakTOpPhI MOBBIIICHHON YYyBCTBUTEIBHOCTH YEIOBEKA K (DU3MUECKOMY U
XUMHUYECKOMY 3arps3HEHUIO OKpYXKalIIed cpeabl. l'eHerndeckas MNpeapacrosioKeHHOCTh
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuupr u cxemsl: «Kapuotun uenoBeka», «MeToabl W3Y4YE€HUS T€HETUKU UEIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHATIU3 POJOCIOBHOMY.

Tema 15. Cestexkniusi oOpraHu3sMoB

JlomecTukanust U ceyekuus. 3apoXkaeHue CeleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOrooOpa3us KyJlIbTYpHBIX pacTeHuil. Ponb cenexuuu
B CO3JaHUM COPTOB pacTeHH U mopoA >KUBOTHBIX. CopT, mopoja, IITaMM. 3aKoH
TOMOJIOTUYECKHUX PsIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3Hauenue mis
CEJICKITMOHHOMN pabOTHI.

Metopl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTYyaTIbHBIH.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnbiTanue mpou3BoAuTeNed mo moroMcTBy. OTOop Mo
TEHOTHUITY C MTOMOIIBIO OLEHKU ()EHOTHIIa MOTOMCTBA U OTOOP MO FEHOTHUITY C TOMOIIBIO aHAJIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJCKIIMOHHOW paboThl. PamuanunoHHBIN 1
XUMHUYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPraHU3MOB.
Hcnonp30BaHre TEHOMHOTO PENAKTUPOBAHHS W MeToJoB pekomOunanTHbIX JIHK ms
MOJIYYEHUS UCXOTHOTO MaTepuaia sl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuauzauus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe cKpeluBanue, win ayropuauur. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecronus MEXBUAOBBIX THOpUAOB. JloCTHMXKEHHS CeNeKIMU pacTeHUd u
KUBOTHBIX. «3e1EéHas pegontoyusy.

CoxpaHeHHe U U3YYEHHE T'€HETUYECKUX PECYpCOB KYJbTYPHBIX PAaCTEHUW U UX IJUKUX
poauyeit A co3JaHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKuUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YEJIAX VIAYUULeHUS CYWeCMYIOUUX U CO30AHUS HOBBIX NOPOO, TUHULL U KPOCCO8, 8
MOoM YUcie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aAHUL, Nepedosblx udel u
NnepCcneKmuBHbIX MexHOI02Ul.

JdeMoHcTpanuu

IToprpersr: H. U. BaBuiios, 1. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuist u cxembl: «L[eHTpBI MPOUCXOXKAECHUS U MHOTO00pa3us KyIbTYPHBIX PACTCHHI,
«3aKOH TOMOJIOTUYECKHX PSIIOB B HACJIEACTBEHHON W3MEHYMBOCTH», «METOIbl CENeKUUun»,
«Otnanénnas rudbpuanzanusy, «MyrareHesy.

JlabopaTopHas pa6ora «/I3ydyeHue COpTOB KYJbTYPHBIX PACTEHUN M MOPOJ JTOMAIIHUX
YKUBOTHBIX».



JlabopaTopHas padora «/3ydyeHne METOJIOB CEJICKIIUU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JOCTUXKEHHUS CEJEKIMH PACTeHUM M JKUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YY4aCTOK, B TEIUTMYHOE
XO035ICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rusi M CHHTeTHYECKAsS OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHBbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEepUCTHKA. TpajuluOHHAs OWOTEXHOJOTHA: XJeOoIledyeHue,
MIOJIyY€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJENUE. MuKpoOuonornueckuii cuate3. OObeKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoACcTBO Oenka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH M  MHCTPYMEHTOB  II€JICHANPABIECHHOIO  W3MEHEHHS U
KOHCTPYHPOBAHHUSI TEHOMOB C ILI€JIbIO MOJIY4YEHUS OPraHU3MOB U UX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarorecs B Mpupojie OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJpl KylbTypbl KIETOK M TKaHEH PacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamszalus U coMaTtudeckuil smOpuorenes. Mcnosb3oBaHue
TariOWJI0OB B CEJIEKUMU pacTeHuil. [lonyuenue MoHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKius sMIIEKIIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTALUHU SAEp
KIeTOK. Texnonoeuu 0300poenenus, KyIbMUuGUPOBAHUs U MUKPOKIOHAILHO20 PAZMHONCEHUs
CeNbCKOXO3AUCTEEHHBIX KVIbMYD.

XpOMOCOMHAsI U T€HHass MHXeHepHs. VICKyCCTBEHHBIN CHHTE3 TeHa U KOHCTPYHMpPOBaHHUE
pekomOunantHeiXx JIHK. Cozoanue mpanceennvix opeanusmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OSTHYECKHE MpoOJeMbl TEeHHOMN
VHXEHEPUH.

Menununckue 6unotexnonoruu. [loctreHomuas nudposas meaunuHa. [1IP-auarnoctuka.
MeTa00I0MHBIH aHaIM3, TEHOLIEHTPUYECKH aHAIN3 POTeoMa YeJI0BeKa JAJIs OLIEHKH COCTOSHUS
€ero 310poBbs. lcmonp30BaHME CTBOJIOBBIX KJIETOK. TapretHas Tepanus paka. 3D-
OvouHXeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHUH,
CO3JaHMsI KOMIUIEKCHBIX TKAaHEW COYETaHHEM TEXHOJIOTHM TpEXMEPHOTO OWONPUHTHHIAa U
ckaddonuHra JUis perieHus 3a1a4 NepcoHaIn3uPOBAHHON MEIULIUHBI.

CozlaHue BEKTOPHBIX BaKIUH C LEIbI0 00ecredeHus: KOMOMHUPOBAHHON 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBaHus PHK-
COJIep>KalluX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JIeBaHUS UYEIOBEKA U KUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «Vcrmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KilerouHas unxeHepus», «'eHHass HHXXEHEPUSsI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «[lomyyeHue MOJIOYHOKUCIBIX TPOYKTOBY.

JKeKypeusi «bHoTeXHOIOTHS — BaKHEHIIask MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xneHue 1 pasBUTHE IBOJIOLHMOHHBIX NIPEACTABICHUI B 0M0JI0THHI
OpomonmonHas Teopus Y. [lapsuna. Ilpeanoceuikn BO3HUKHOBEHUS JapBUHMU3Ma. JKU3Hb
Y Hay4Has jredarensbHocTh Y. JlapBuHa.



JBuxymue cuiael 3Boronuu BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
Pa3MHOXXEHMsSI OPraHU3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHMUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopminenue cuareTndeckoi Teopuu dBoitonuu (CTD). HeliTtpanpHas Te€opHs SBOTIOIUH.
CoBpeMeHHast BOJIIOIMOHHAs OnoJIoTHs. 3HAYEHHE HBOJIIOLIMOHHOW Teopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHUHBI MUDA.

JdeMoHcTpanuu

[Hoptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, U. U. lImansraysen, [Jx. Xonnein, . K. bemnses.

Tabmuuer n cxemsl: «Cuctema xuBoid npupoasl (mo K. Jlunnaew)», «JlecTHuma »UBBIX
cymectB (mo Jlamapky)», «MexaHusm QoOpMUPOBaHUS NPUCIOCOONIEHUNH Yy pacTeHUudl Hu
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxoaxu Y.
HNapBunay», «®Dopmbl 00ppOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popM KamycTel», «[lopoasl JOMalIHUX KMBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHMS IBHXKYHUIUX CHJ 3BOJIOUUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHH SBOJIIOLIMNY.

Tema 2. Mukpo3BoJIonusi M eé pe3yJbTaThl

[lonmymnsiust kak 3JeMeHTapHas eAuHuna 3Bomouud. CoBpeMEHHbIE METOJIbl OLEHKU
FeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbl nomysiuil. 3meHnenne reHodoHaa NOMysuK Kak
JJIEMEHTApPHOE 3BOJIIOIMOHHOE SBJIEHUE. 3aKOH TeHeTHdeckoro paBHoBecusa JDk. Xapau, B.
Baitn6epra.

DOneMeHTapHble (akTOpbl (IBMIKYIIME CHIIBI) SBOJIONMH. MyYTallMOHHBIN MpOIIECC.
KomOunatuBHass m3mMeHYMBOCTh. Jlpeid reHoB — ciydailHble HEHANpPAaBJICHHBIC W3MEHEHUS
4acToT ayiened B momymsiusax. Oddext ocHoBarens. Ipdexm OymvLiouH020 20pavluKa.
CHudicenue 2eHemuuecko2o paszHoodpasus: npuduHvl u ciredcmeus. Illposenenue s¢hghexma
Opetigha 2eHo8 6 Oomvwuux u Mmanvix nonyaayuax. Murpamuu. M305smms MOyt
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIorndecKas (penpoyKTHBHAS).

EctectBennsiii oTOop — HampaBisiouiuii ¢axtop sBostonud. POpMBI €CTECTBEHHOIO
oTOOpa: IBWXKYIIWN, CTAOWIU3UPYIONIUH, pas3pbIBalomui (au3pynTtuBHBIN). [losoBoi oTOOp.
Bo3HHKHOBEHME U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHW3MOB KakK pe3yJabTaT MHKPOABOJIOUUUA. Bo3HUKHOBeHHE
npucnocobaeHunit y opranu3mMoB. Apomopdo3sl U uanoaaanrtanuu. [Ipumepsr npucnocobaeHuit
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTUYECKUE, OHOXUMHUYECKHE, MOBEACHUYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykTypa. BumooOpaszoBanue kak pe3ynbTaT MHUKPOIBOIIOIUH.
W3onsuuss — kimroueBoit daktop BumooOpazoBanus. Ilytu u cnocoObl BuA000pazoBaHUS:
alyonarpudeckoe (reorpaduueckoe), CHUMMOATPHUECKOE (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuanzanus). JmTuTenbHOCTb SBOIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (GOpMUPOBaHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BOMIOIMOHHON OMONOTMM B  pa3pabOTKE HAYYHBIX METOJIOB COXPaHEHUS
6rnopazHooOpazus. MUKPOIBOJIONMUS M KOABOJIOIMS IMAapa3sUTOB U HMX X03s5ieB. MeXaHHU3MBbI
(hopMHUpOBaHMS YCTOWYMBOCTU K aHTUOMOTHKAM U cIIOCOOBI OOPHOBI ¢ HEMl.

JdeMoHcTpanuu

[Toptpetsr: C. C. YerBepuxkos, O. Maiip.

Tabnuue! u cxembl: «MyTallMOHHAs U3MEHUUBOCTEY, «[lOMyIsIMOHHAst CTPYKTypa BUAA»,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBwKyiiue CHIBI  3BOJIOLUN,



«OKOJIOTHYECKasi HM30JSALMs TONMYNIAUUA ceBaHCKOW ¢openny, «l'eorpaduueckas U30IALIUSA
JIMCTBEHHUIBI CUOMPCKON U JIMCTBEHHUIIBI JaypcKoib», «[lomynsioHHbIe BOJIHBI YMCIEHHOCTU
XHUITHUKOB H XKepTB», «Cxema IeHCTBUS €CTECTBEHHOTO 0TOopa», «Dopmbl OOprOBI 3a
CYLLIECTBOBAHUEY, «nnycTpranbHbIi MEJIAHU3MY, «OKuBbie HCKOIIaeMBbIE»,
«I[lokpoBuTENbCTBEHHAs OKpacka XHUBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Du3nosiornueckue aganranum», «I[IprucrnocoOIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHLHOCTHY,
«Kpurepun Bupma», «Bunel-nBoiinukn», «Crpykrypa Buga B mpupoae», «CrocoObl
Buj00Opa3oBanus», «l'eorpaduueckoe BUAOOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH,
«DKOJIOTUYECKOE BHU000pa3oBaHue BUAOB CHUHULY, «llomumnounsl pacrenuity, «KamyctHo-
peICUHbIN THOPUTY.

OGopynoBanue: repOapuu pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Yydelsia MTHUIl U 3Bepel C
MpUMepaMy pa3IUYHbIX NPUCIIOCOONICHNH, Yydena NTHUIl U 3Bepel pa3HbIX BUJIOB, repdoapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JladbopaTopHas pa6ora «BpisiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiennsi OpraHu3MOB U HX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1OLHsA U €€ pe3yJIbTaThl

Mertoipl u3ydeHust MakposBoronuy. [laneonTonornyeckre METo bl M3y4€HUs SBOJIIOIUU.
[Tepexonubie popmbl U GUITOTEHETUYECKUE PSIJIBI OPTraHU3MOB.

buoreorpadpuueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHb
MaTEepUKOB U OCTpOoBOB. buoreorpaduyeckue odnactu 3emin. Buibl-sHAEMUKN U PEJIUKTHIL.

OMOpHOJIOTMUECKUE U CPABHUTEIBHO-MOP(OIOrHIECKUE METOJbl M3YUYEHUs SBOJIIOLHU.
I'eneTnyeckne MeXaHU3MBI HBOJIIOLIMM OHTOTE€HE3a M IOSIBJICHMS DBOJIIOLHUOHHBIX HOBILIECTB.
I'omonornuHele ¥ aHAJIOTMYHBIE OpraHbl. PynuMeHTapHbIe OpraHbsl U aTaBu3Mbl. MOJIEKyIspHO-
reHeTU4ecKue, OHMOXMMHUYECKHME M  MaTeMaTHYeCKHEe METOJbl M3Y4YEHHUS  SBOJIOLMH.
I'omonoruunsie rensl. COBpeMEHHbIE METO bl IOCTPOEHUS (PMIIOTEHETUYECKUX IEPEBLEB.

XPpOMOCOMHBIE MYTAallMM U 3BOJIIOLIMS TEHOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwWiIa) OJBOJOUMH. [lpuHyun  cmenvl  yHKYUL.
HeoOGpatumocTs 3BostoLinu. AfantuBHas paauanys. HepaBHOMEPHOCTb TEMIIOB HBOJIIOLMH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. Kosanesckuii, @. Mrosep, J. ['ekkens.

Tabnuupel u cxembl: «PUIOreHETUYECKUN PSIJL JIOAAN», «APXEONTEPUKC», «3BEpO3yOble
amepel», «Crerouedansy, «Punnodurer», «CemeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid xoHTHHEHTOBY», «PenmukTel», «HauanbHble cTaguu 3MOPUOHAIBLHOIO
pa3BUTHs  IIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOrMYHBIE M  QHAJIOTMYHBIE  OpraHb»,
«PynumeHTb», «ATaBU3MBI), «XpOMOCOMHBIE HAa0OpBI YellOBEKa W LIMMIaH3e», «lIaBHbIE
HaMpaBJICHUs BOTIOLUNY, «OO0IIHEe 3aKOHOMEPHOCTH 3BOJIFOLIUN ».

OO6opynoBaHue: KOJJICKIMH, TrepOapuu, MYJSKH HMCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, aHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxneHue U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumoTes3bl MPOUCXOXKAEHUS KHU3HM Ha 3emiie. AOHMOreHe3 W MaHCIEPMMSL.
JloHay4Hble TPEACTaBICHUS O 3apOKJICHHU XU3HHM (KpealroHu3M). ['umore3a mocTossHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBep:keHue onpitaMu @. Penu, JI. Cnamnanuany, JI. IMactepa.
[IpoucxosxaeHue >ku3HU U acTPOOUOIIOTHSL.



OcHoBHbI€ 3Tanbl Heoprauuueckoi sposonnu. [InanerapHas (reojioruyeckas) BOJIOLHS.
Xumuueckass 3BONIONUS. AOHUOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Oneir C. Mumiepa u I'. HOpu. OOpazoBanue nonumepoB u3 MoHOMepoB. KoauepBaTHas
runote3a A. WM. Onapuna, rumote3a mnepBuyHoro OympoHa Jx. XouzjelHa, reHeTHYecKas
runore3a I'. Mémnepa. Puboszumbr (T. Yex) u rumoreza «wmupa PHK» V. TI'mnbGepra.
®opmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emmn u Mmeroabpl €€ wusydeHus. Vckomaemble OpraHMYECKHE OCTaTKH.
I'eoxpononoruss u e€ Meronpl. OTHOcuTenbHAass W aOCOJIIOTHAs  FEOXPOHOJIOTHSL.
['eoxpoHONOrnyecKas mKajia: 30Hbl, 3pbl, IEPUOIBL, SITOXH.

HavanpHnple dTanel opranndeckoi 3Bomtonnd. [1osBiIeHME M 3BOJIIOIUSA NEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbIX 3KocucTeM. COBpeMEHHblE MHKpPOOHBIE
OMOMIEHKM KakK aHajor nepBblXx Ha 3emuie coobmectB. CrpomarosuTsl. [Ipokapuotsl u
JYKapHOTHI.

[IpoucxoxaeHue 3ykapuoT (cMMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOKICHHE BHUPYCOB.
[IpoucxoxxaeHue  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TPYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMM BbICHIUX pacTeHud. OCHOBHBIE apoMoOp(do3bl pacTeHUU.
Beixon pacrenuit Ha cymy. llosBneHume CHopoBBIX pPACTEHMI M 3aBOCBAHWE HWMH CYIIU.
Cemennble pacteHus. [IponcxoxaeHne IBETKOBBIX PACTCHUH.

OcHOBHBIE 3Tallbl 3BOJIONUHM KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHUE COBpEMEHHBIX TUIOB. [lepBhie X0proBbIe
KUBOTHBIE. JKU3Hb B BOJIC. DBOJIOIUS MMO3BOHOYHBIX. [Iponcxoxaenne ampuOnii M1 penTHIINN.
[Tpoucxoxnenne miaekonuTaromux W nTull. [lpuHIun kimodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MO3BOHOUYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 1O 3paM U IIepuoJaM: apxei, MpoTepo30M, Majie030i, Me30301,
KaitHO301. OOImas xapakTepHCTHKa KIMMaTa M TeoJIoThueckux mporeccoB. [losBienne u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJIe00pa30BaHME: €ro YCJIOBHUS U BIUSHUE HA Ta30BbId
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3UChbl mpouuioro. IlpuumHbl U cnenctBus
MacCOBBIX BbIMUpaHH. COBpPEMEHHBIN AKOJIOTHYECKUI KpU3HUC, ero ocobeHHoctu. [Ipobiema
coxpaHeHus 6Mopa3zHooOpas3us Ha 3emiie.

CoBpemeHHas cucTeMa OpraHnyeckoro Mupa. [IpuHIUNBI KiIacCU(pHUKAIMU OPraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunuxos, A. Y. Onapun, [[x.
Xonpeiin, I'. Ménnep, C. Musnep, I'. FOpu.

Tabmuist u cxembl: «Cxema omnbita @. Penuy, «Cxema omeita JI. Tlactepa mo u3yueHuro
caM03apoJieHus xu3Hm», «Cxema onbita C. Mummepa, I'. FOpu», «3Tanel HeopraHudeckon
3BOJIOLUNY, «['eoXpoHosiornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMN,
«CxemMa o00pazoBaHusi DYKapHOT MyTéM cuMOHoreHesza», «Cucrema >KUBOW MPHUPOABIY,
«Ctpoenne Bupyca», «Apomopdosbl pactenmit», «PUHHOPUTB), «OIHOKIETOUYHBIE
BOJIOpoCcHn», «MHOrokneTouHsle Bojgopociany, «Mxuy», «llanopotHuku», «IonoceMeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHU», «(Cxema pa3BUTUS IKHUBOTHOIO MHUpPay,
«Apomop¢o3el  KUBOTHBIX», «lIpocteiimme», «Kumeunononoctasie», «llnockue uepsm»,
«YUneHUCTOHOTHEY, «PbI0BIY, «3E€MHOBO/JTHBIEY, «IIpecMbIkarommecs», «Ituiey,
«Mnexonuraromue», «Pa3zButue Ku3HM B apxeuMckoul ape», «PazBuTme KU3HUM B



MPOTEPO30MCKON 3pe», «Pa3BuTue KU3HU B MANEO30MCKON 3pey», «Pa3BuThe KU3HU B
ME3030MCKON 3pe», «Pa3BuTHe XU3HHM B KailHO30MCKOM »3pe», «CoBpeMeHHas cucrema
OPraHUYECKOTO MUPAY.

OGopynoBanue: repOapud pPACTEHUH Pa3TUYHBIX OTJENOB, KOJIJICKIMM HACEKOMBIX,
BJIQKHBIE TperapaThl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMM HIJIOKOXKUX, CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX, Uy4yela NTUIl U 3BEpPEH, KOJUICKIMH OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEeMBbIX, MYJISIKH OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JjgaGoparopnHas pabGora «MoaenupoBanue onbiToB Munepa—tOpu no
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPTraHNYeCKUX COSAMHCHHI B IEPBUIHON aTMochepey.

JladbopaTtopHas pabGora «/3ydeHne u ONKUCAaHHWE HCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTnueckas padora «/3yuyeHne ocoOEHHOCTEW CTPOEHMsSI PACTEHHUH pPa3HBIX
OTJIEJTIOBY.

IIpakTnueckas padora «3ydyeHne ocoOEHHOCTEH CTPOECHUSI TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. MeTO0/1bI AaHTPOIOJIOTUH.

CraHoBJIeHHE TpPEACTaBIECHUN O MPOUCXOKICHUM YeloBeKa. Penuruo3Hble BO33pEHUS.
CoBpeMeHHbBIC HAYYHBIE TEOPHUH.

CxonctBo  yenoBeka € JKUBOTHBIMU. (CuHcTeMaTHMyecKoe TIOJI0OKEHHE  YeJIOBeKa.
CBuzeTenbCcTBa CXOJICTBA 4YEJIOBEKA C JKUBOTHBIMH: CPaBHUTEIHLHO-MOP(OJIOTHUYECKUE,
aMOpHosIoTUYeCKre, (HU3UOJIOTO-OMOXUMHUYECKHE, ToBeAeHUYeCKrue. OTIWYus deloBeKa OT
KUBOTHBIX. [IpsAMOX0k/IeHHEe U KOMILJIEKC CBSI3aHHBIX C HUM IMPHU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3ra ¥ BTOPOU CUTHAJIbHOM CUCTEMBI.

JBwxkymue  cuiabl  (PakTOpel)  AHTPOIOTEeHe3a:  OWOJOTHYECKHE,  COIHAJIbHBIC.
CooTHolieHre OMOJIOrMYECKUX U COIUAIBbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMU aHTpoIoreHe3a. PaHHMe 4enoBekooOpa3Hbie 00e3bsSHBI (MPOKOHCYJIBI)
Y paHHHUE MOHTUbI — O0IKE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U JII0JIei. ABCTPaIONUTEKUA —
JIBYHOTHE TPEIKH Jtoaei. YeloBeK yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyda. YenoBek
MPSMOXOIAIIUN U TIEPBBIA BBIXOJ JItojeH 3a mpenenbl Adpuku. YenoBek rennenboeprckuii —
o0l mpeoK HeaHAepTAIbCKOTO YEI0BEKa U YeloBeKa pa3yMHOro. YeaoBeK HeaHIepTaibCKUui
KaK BHUJ JIIOJEH XOJIOJAHOTO KinMara. YenoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, JEHHUCOBCKUMN
YeJl0BEK, OCBOCHHE KOHTMHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u maaeoreHOMHKa.

DBOJIOIUS COBPEMEHHOI0 4ejoBeKa. EcTecTBEHHBI OTOOp B MOMyISIUSAX 4YelOoBEKa.
MyranuoHHslii nponiecc U nonumopdusm. [lomynsaioHHbIe BOIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISAIUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pachl. [lonstie o pace. bosbmive pacel: eBporeouaHas (eBpasuiickasi),
aBCTPAJIO-HETPOUAHAS (PKBAaTOpHAlIbHAsI), MOHTOJIONIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTH paccelieHuss 4YeloBeka 1m0 rmiaHere. EnuHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh  pacu3Ma. [IpucrnocoOneHHOCTh 4YeloBeKa K  pPa3HbIM  YCIOBHUSM
OKpyXarlei cpenbl. Biusiaue reorpadudeckoii cpeabl u apeiida reHoB Ha MOPQOIOTUIO U
(U3HOJIOTHIO YeTIOBEKa.

MexXIuCIUIUIMHApHBIE METOAbl B (u3uueckod (OMOJOTHYECKOW) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAST ~ AQHTPOMOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKHMX  MOMYIISIUH.
buocouuaneHpie  WcclenoBaHUS ~— NPUPOJbI  uenoBeka.  MccnegoBaHue — KODBOJIOLMU
OMOJIOTHYECKOTO U COLMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu



[Toptpersr: Y. Hapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumer u  cxeMbl: «METOIBI  aHTPOIOJIOTUWY, «[ OJIOBHOW MO3r  YEJIOBEKay,
«UYenoBekooOpa3Hbie 00€3bsHBIY, «CKENeT YelloBeKa W CKeJeT MIUMIIaH3e», «PymuMeHTsl U
aTaBU3MbI», «JIBIKylllME€ CHUJIBI AHTPOIOTEHE3a», «IBOJIOLMOHHOE JIPEBO  YEJOBEKay,
«ABcTpasonurek», «Henoek ymensiin», «HenoBek npaMoXoaauuiny, «leHUCOBCKANM YEI0BEK»
«Heanpepranbipy, «KpomanvoHIb, «l[Ipeaku denoBeka», «ITalbl BOJIIOIUU UYETOBEKAY,
«PacslI yenoBekay.

O6opynoBaHue: MYISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUaIbHON KYJIbTYphl IPEIKOB
genmoBeka, penponyknuu (dotorpadum) KapTHH ¢ MHUQPOJOTHYCCKUMH H  OHOJICHCKUMU
CIO’KETaMH MPOMCXOXKICHHUS YeloBeka, (poTorpadun HaAXOIOK MCKOTIAEMBIX OCTATKOB YEIOBEKA,
CKEJIeT 4eJIOBEeKa, MOJIeb Yepena 4eloBeKa W Yeperna IIMMIIaH3€, MOJIeNb KUCTH YelloBeKa U
KHCTHU IIMMIIaH3€, MOJETN Topca MPEAKOB YEI0BEKa.

JladbopaTtopnasi pabora «/I3yueHue OCOOEHHOCTEHl CTPOCHMSI CKeJleTa 4YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX afanTaluil 4YeI0BEKay.

Tema 6. DJkojoruss — Hayka O B3aMMOOTHOLUCHHUSIX OPraHU3MOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kawouiei cpeaoi

3apokaeHne W pasBuTHE dSKojoruu B Tpymax A. ['ymGompara, K. @. Pymee, H. A.
CesepmioBa, O. I'ekkensi, A. Tenciam, B. H. CykauéBa. Paznmenst m 3amaum skonoruu. CBsi3b
9KOJIOTHH C APYTUMU HayKaMHU.

Metonpl skosnorun. [loneBbie HaOmOnEHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHbie. MoenpoBaHrie B AKOJOTHH. MOHUTOPHUHT OKPYXKAIOIICH CPEIbl: JTOKaIbHBIH,
pPEruOHAIIBHBIN U TJI00ATBbHBIH.

3HaUYECHHE DSKOJOTUYECKUX 3HAHMM I YelOBeKa. DKOJIOTMYECKOE MHUPOBO33PEHHE KaK
OCHOBa CBA3€H YeNOBEeUeCTBA C MNpUPOoN. DOPMUPOBAHHE HKOJOTHUYECKOW KYJIbTYpPhl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ymbGonsar, K. ®@. Pynase, H. A. CeBepuos, O. I'ekkenb, A. Tenciu, B. H.
Cykaués.

Tabmuisl 1 cxeMmbl: «Pa3nensl sxonorum», «Meroasl 3KojIorun», «CxemMa MOHUTOPHHTA
OKPYXaIOILEn Cpeabl».

JlaGoparopHas padora «/3yueHne MeToJJ0B HKOJIOTHUYECKUX UCCIETOBAHUI.

Tema 7. Opranusmsl u cpea 0OMTAHUS

Okonorudeckue (GakTopbl W 3aKOHOMEpHOCTH uX JeidctBusa.  Knaccudukanus
JKOJIOTHYECKUX  (PakToOpoB:  abuoTHyecKue, OHOTHYECKHEe, aHTpororeHHelie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUsA dKosorndeckux (akropos. [Ipasuno munumyma (K. [lnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abunotuueckue ¢aktopsl. CBeT Kak dkojorudeckuii akrop. JlelicTBue pa3HbIX y4aCTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJOTWYECKUE TPYIIBl PACTEHUHM U KUBOTHBIX IO
OTHOILIEHHUIO K cBeTy. CUTHalIbHAs poiib cBeTa. DoTonepuoan3m.

Temneparypa kak skonorudeckuii ¢axrtop. [eiicTBue TemmepaTypsl Ha OpPraHU3MBI.
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocTh kak skonorudeckuii ¢akrop. IlpucnocobneHuss pacteHuil K MOAIEPKaHUIO
BogHoro Oamanca. Kiaccudukanus pacTeHuid TO OTHOIIEHHIO K Boje. [IpucmocobneHus
KUBOTHBIX K U3MEHEHHIO BOJHOTO pEXUMa.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJIHAs, HA3E€MHO-BO3IYIIHAs, MOYBEHHAs, TIIyOWHHAs
MOAMOYBEHHASI, BHYTPUOPTraHW3MEHHAsA. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUS
opranu3moB. [Ipucnocobienrs Opranu3mMoB K KU3HU B Pa3HBIX Cpelax.

buonoruueckue putmel. Buemnue u BHyTpeHHre pUTMbl. CyTOUHbBIE U TOJUYHBIE PUTMBI.
[Tprcmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MCHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. IlonsTie o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: AepeBbsi, KYCTaApHHKH, KYCTAPHUYKHU, MHOTOJICTHHUE TpPaBbl, OJIHOJICTHHE TPABBI.
XKuzneHnole (GOpMBI IKUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpOOHOHTHL. (OCOOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnyeckne  dakrtopbl. Buapl OMOTHYECKHMX  B3aUMOJICHCTBUN:  KOHKYPCHIIWS,
XHIIHAYECTBO, CMMOMO03 U ero gopmel. [lapazutusm, xkoomepanus, MyTyalnu3M, KOMMEHCAITU3M
(KBapTHpaHTCTBO,  HaxJieOHMuYecTBO). Herpoduueckue  B3aumonelcTBUsS  (TONMHUYECKUE,
dbopuueckue, Qadbpuyeckue). 3HauyeHHE OMOTUUYECKUX B3aWMOJICHCTBHM Uil CYIIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [IpuHIINIT KOHKYPEHTHOTO UCKITFOUECHHUS.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHUIO K CBETY», « TeMIOKPOBHBIC )KUBOTHBIEY, «XO0JI0THOKPOBHBIC
KUBOTHBIEY», «DU3UOJOTHYECKUE aJanTallid >KUBOTHBIX», «Cpelnbl OOMTaHUS OpPraHU3MOBY,
«buonornyeckue putmMbly, «Ku3HeHHbIE (GOPMBI pacTeHH», « Ku3HEHHBIE (POPMBI KUBOTHBIXY,
«9KOoCHCTEMA IMIMPOKOJIUCTBEHHOTO JIeCa», «DKOCUCTEMA XBOWHOTO Jiecay, «llemu nuraHus»,
«XwumuanaectBoy, «Ilapasutuzmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

OGopynoBanue: repbapuyd pPacTEeHHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKkTOpoB, TepOapuM  CBETOJNIOOWMBBIX, TEHEITIOOWBBIX H
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHEIIOOMBHIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacteHus, repObapuMl W KOJUIGKLIHUU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYMBBIX
pacTeHWi, dYydela NTUIl W 3BEpei, repdbapuu pacTeHHM, OTHOCSIIMXCA K rurpoduram,
KcepoduTtam, Me30(pUTaM, KOMHATHBIE DPACTEHUS JaHHBIX TPYII, KOJUJICKIUU >KUBOTHBIX,
oOWTaIONIMX B Pa3HbIX cpelax, repOapuy M KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JIaJat0luX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSM YCJIOBUHM JKU3HH, repOapuu u
KOJUIEKIIMM DPACTEHUH U SKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH >KUBOTHBIX,
YYaCTBYIOIIMX B PA3IUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JladopaTopHas pa6ora «BpIsBIeHHE TPUCTIOCOOICHHI OPraHU3MOB K BIIMSIHUIO CBETAY.

JlabopaTtopHasi pabora «BbisiBIeHHME TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIepPaTypbI».

JladopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH pPACTCHHUH W3 pa3HBIX MECT
0oOUTaHUSDY.

Tema 8. IKk0J10rUs1 BUAOB M NOMYJISILHI

DKOJOTUYECKHE XapaKTepuCcTUku nomynsuuu. [lomynsmus kak Ouosiornyeckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, ¢u3nYecKux OaphepoB U OCOOEHHOCTEH OHOJOTHU BUIOB B
(hopMHUPOBAHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI NOMyIsiuii. OCHOBHBIE MOKA3ATETH MOMYJISIIIHH:
YUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAs M MOJOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAITHSL.

DKkonoruveckasi CTpykTypa mnomynsiuuu. OleHKa YHCIeHHOCTH momynsuuu. [uHamuka
MONYJSALUU U €€ peryisauus. buotnueckuil moTeHuuan nonyasauuu. MoaenupoBaHue JUHAMHUKA
nonymsiuuu. KpuBbsle pocra uuciaeHHoctw mnonyisiuuu. Kpusbslie BbDKuMBaHMs. Perymsmms



YHUCICHHOCTH TOMYJSIIUNA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAIIMX OT IUIOTHOCTH.
Dkojorudeckue crpareruu BuaoB (r- u K-crparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BUAa. MecrooOuTanue. MHoOromepHas MOJETb
skonornueckord Humu Jx.M. Xaruuncona. Pazmepsl 3kosorndeckoi Humu. [loteHnuansHas u
peain30BaHHAs HUIIU.

Bun xak cucrema nomynauuid. Apeansl BUAOB. Buibl M KX KU3HEHHBIE CTpPaTErHH.
DKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJIEHUS W MUIpalud >KMBOTHBIX. buosiornueckue uHBazuu
YyXXEPOJHBIX BUJIOB.

JdeMoHcTpauuu

[Toptper: [x. 1. XatunHCcOoH.

Tabmuie! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsIumn», «IIpocTpancTBeHHas
CTpyKTypa mnomymsuun», «Bo3pacTHele mnupamuael nomynsiuun», «CKOpOCTbh 3aceieHus
MOBEPXHOCTU 3E€MJIM Pa3IMYHBIMH OpraHuzMamm», «Mojens skomornueckor wummu Jx. U.
XaTynHCOHaY.

ObopynoBanue: repbapun paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopuas pa6ora «[IpucrnocoOienns ceMsiH paCTeHUM K pacCeICHUIOY.

Tema 9. Dxoji0rus co061eCTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MexAy OpraHu3MaMu B
OuoreHo3e.

Okocucrema kak otTkpeitag cuctema (A. JIx. Tencnaun). DyHKnuoHanbHblE OJIOKU
OpPraHu3MOB B HKOCHUCTEME: MPOAYLIEHThI, KOHCYMEHTbI, PEAYLEHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. AbGuorndeckue Onoku sxkocucreM. I1oUBBI U HUIBI B 3KOCHCTEMAX.
KpyroBopoT BewecTB ¥ MOTOK 3HEPTHU B YKOCUCTEME.

OcHoBHBIE ITOKa3aTeN YKOCHCTEMBL. buoMacca 1 mpoayknus. JKOJIOIrMYeCKUe MUPaMHUIbI
qyucen, OMOMacChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @nykmyayuu. HarpaBieHHbie
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — cykleccud. IlepBuuHble U BTOPUYHBIE CYKIIECCUU U UX
IPUYMHBL.  AHTpPONOTEHHbIE BO3JCHCTBHA Ha cykueccuu. KimmakcHoe —cooOIIEecTBO.
buopazHooOpazue 1 oJHOTa KpyroBOpOTa BEIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[Ipupoanble 3KOCHUCTEMBL. JKOcucmembvl 03€p u pex. IKocucmemvl Mopel U OKeaHos.
DKocucmemvl mynop, 1ecos, cmeneil, nyCmoiib.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmnums  mexny
AHTPOIIOTE€HHBIMHU U NIPUPOJHBIMU 3KOCUCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢iopa u dayHa.
Cunantponuzanusi ropoJckoil ¢ayHbl. buonormueckoe U  XO3SHCTBEHHOE 3HAa4YeHUE
arpo3KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHUS  OCHOBHBIX  B3aUMOJEHCTBMHA  OpPraHM3MOB B
sKocucTeMax. Ponv kackaonoeo s¢hgexma u 6u0og-30ughuxamopos (kiouegvix 6ud08) 8
Qyukyuonuposanuu  dxocucmem. llepeHOC SHEPrUM W  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHU3MOB, TIONYJALUNA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3/IEHCTBH.

Mexanusmol  6030elicmeus  3aepA3HeHUll  PasHblX MUNo8 Ha  cyOOpeaHUu3MeHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOIO02UYECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 8030elicmaus. MeTo10I0TusT MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX KOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuiet u cxembl: «CTpykTypa OHOIIEHO3a», «DKOCUCTEMAa IMIHPOKOIUCTBEHHOTO JIECay,
«KocucreMa XBOMHOTO Jeca», «DyHKIMOHAIBHBIC TPYNIbI OPraHU3MOB B O3KOCHCTEMEY,
«KpyroBopor BemecTtB B 3kocucreMey», «llenn nuTaHus (nmacTOuiHasl, JETPUTHAS)»,
«OKOJIOTHYECKas MUPaMUIa YHCe», « DKOJIOTHYECKas MUpaMuia OMoMacchl», «DKOJIOTHIECKas
nupamuaa sHeprum», «OOpazoBanue OonoTa», «llepBuunas cykuneccus», «BoccranoBieHue
jeca Tocie moxkapa», «JKOocHcTeMa 03epa», «ArporueHo3», «KpyroBopoT BEmIECTB W MOTOK
SHEPTHHU B arporeHosen, «[Ipumepsl ypOoskocucTemy.

OGopynoBanue: repbapuu pacTEHUN, KOJUICKIIMM HACEKOMBIX, Yydelia NTHIl U 3BEpei,
repOapuH KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJIENb SKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenne u onucanne ypo0IKOCHCTEMBI».

JladbopaTopHas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTUX B
Pa3HBIX SKOCHCTEMAX).

IKCKypeust «IKCKypcus B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

JIKeKypeust «IKCKypCHs B arpodKOCUCTEMY (Ha IM0JIe WK B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocgepa — rinodajbHas 3KocUcTEMA

buocdepa — obmemnanerapuas o0osouka 3eMid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npencrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
o6uocgepe. Obmactu 6uocdeps! u e€ cocras. Kupoe BemecTBo OMocdepsl U €ro GyHKIHH.

3aKOHOMEPHOCTU cymiecTBoBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodaabHOM
sKkocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHYECKHUE ITUKIIBI (YTiepo/ia, a30Ta). PUTMUYHOCTH siBJIeHUH B Onocdepe.

3oHanbHOCTH Onocdepsl. [lorsiTne 0 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHApPA, XBOWHBIE
Jieca, CMeIllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHBI, MyCThIHHU, TPOTIMYECKUE Jieca,
BBICOKOTOpbA. Kimnmar, pacTurenbHbIN U )KUBOTHBIN MUP OHOMOB CYIIIH.

Crpykrypa ¥ (QYHKIUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
OorocdepHbIX QYHKITUH.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuii, 3. 3rocc.

Tabmuubl u cxemsl: «I'eocdepsr 3emmm», «KpyroBopoT azora B npupoje», «Kpyrosopot
yriaepojaa B npupojae», «Kpyrosopot kucnopojaa B mpupoae», «KpyroBopot BoAbl B IpUPOIEH,
«OcHoBHBIE Ouombl cymm», «Knumatnueckne mosica 3emmn», «TyHapa», «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBennsiii jec», «Cremb», «CaBanHHay, «IlycTbiHY,
«Tpornnueckuit mecy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJICKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYkaomas cpeaa

DKoJlorHYeckue KpHU3MChl M WX TNpuuMHBL. Bo3zgelictBue dyenoBeka Ha Ouocgepy.
3arps3HeHrne BO3AyIIHOM cpeapl. OxpaHa Bo3fyxa. 3arps3HeHHe BOAHOHM cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspyienue noussl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHune KiumMara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha pPACTUTENBHBIH M JKUBOTHBIK Mup. OxpaHa
PaCTUTENHHOTO M KUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXPaHbl MPUPOIbl. KpacHble KHUTH.
Oco60 oxpansemsie npupojansie Tepputopun (OOIIT). borannyeckue caabl U 300J0THYECKUE
MapKH.



OCHOBHBIC TIPUHIIMITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEYECTBA U MPHUPOABI. ParmioHampHOE
MPUPOJIOTIONIF30BAHUE M COXpaHEHHE OMOJIOTMYecKoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TI00aJBHBIX KOJIOTHUECKHX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEPOSATHBIE TIOCIIE/ICTBHSL.

Pa3BuTHEe METOMOB MOHHMTOPWHTA PAa3BUTHS OINACHBIX TEXHOT'CHHBIX IIPOIICCCOB.
Cucmemmuble ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. Hayuonanvnvle ungopmayuontuie
cucmemsl, obecneyusaowue O0OCMYn K UHGOpMAyUU NO COCMOAHUIO OMOENbHbIX BUO08 U
akocucmem. OCHOBbL IKOpeabuIUMayu IKoCucmem u cnoco6o8 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKocUCmeM.

JdeMoHcTpanuu

Tabmuubpl u  cxembl: «3arpsisHeHHe arMmoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBbI  3ddekT», «Ocobo oxpaHseMmble NPUPOIHBIE
TepPUTOPUNY, «MOJIeNN yIpaBIsIeMOTO MUPaY.

O6opynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®eneparnuu, KpacHoil KHUTH permoHa.



IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT' A
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBmuBaeT TpPeOOBaHHS K pPE3yJIbTaTaM OCBOCHHUS OOYYarOITUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTABIIAIONIME: OCO3HAHWE OOYJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONIPEICIICHHIO,
Hanuuue momugayuu K OOydeHHIO OHWOJIOTHH, yeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOCH JCATCIBbHOCTH IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpUCymumMu CUCTEME
Onosornyeckoro  oOpa3oBaHUs, Haauyue NPABOCO3ZHAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CnocobHOCmU CMAagumy TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTAaTBl OCBOCHUA NPOTPAMMEBI 110 Onoornu JOCTUTAOTCA B €ANMHCTBC
y‘-Ie6HOI\/’I M BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHUU C TpaJUIIUOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMU U JYXOBHO-HPABCTBCHHBIMHU IICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEJCHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UIUN JIMYHOCTH, IMATPUOTU3MA U
YBaXEHMsI K 3aKOHY M TNPABOTOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaKEHHs, OEpEeKHOr0  OTHOIIEHHWS K  KyJAbTYpHOMY  HAaCIE€OUI0 W TpaJulUsaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «bHoaorus» MOIKHBI OTpaKkaTh
TOTOBHOCTh M CITOCOOHOCTH O0YYaloNuXcCsi PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUM, COOTBETCTBYIOIIMX TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUHCKOTO  OOIIecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M ONbITa JESITENbHOCTU B IPOIIECCE pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHCcKOro BOCIIMTAHMS

cOpPMUPOBAHHOCTh ~IPAKIAHCKOM MO3UIMH  OOydarollerocss Kak akTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIbHOCTHU MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATEIbHBIX 3a/1a4, BHITIOJIHEHUH OUOJIOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpENeNATh COOCTBEHHYIO TIO3MLHMIO 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHATSH €€;

YMEHHME y4YUTBIBATh B CBOUX JCUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS IO ¢ pa3HbIMU yOSKJACHUSAMH, KYIbTYPHBIMHU LIEHHOCTSIMH U COLUATHHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4eOHBIX,
MO3HABATENbHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OTIIIOHEHTOB MPH 0OCYXIEHNH CIIOPHBIX BOIIPOCOB OHOJIOTUYECKOTO COCPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOMN M BOJOHTEPCKON NESITENbHOCTH;



2) N1aTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes; PoaMHOMN, ropaoctu 3a CBOM Kpai, CBOIO
Ponuny, cBOM s3bIK U KyJIbTYpY, IPOLLIOE ¥ HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACICIWIO ¢ TaMSATHUKAM TMPUPOJIbI,
JTOCTIKEeHHsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATH BKJIAJ POCCHUHCKMX YYEHBIX B CTAHOBJICHHE W DPa3BUTHE
OMOJIOTHH, TOHUMAHWSI 3HAUYCHUsI OMOJIOTHH B IIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KHU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTD K CITY)EeHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KU3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYEeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYUHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIMOHAIBHOTO BO3JCHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArOINOJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHHE,
coOIoIecHHe TUTHEHUYECKUX MPaBWII U HOPM, cOaTaHCHPOBAHHBIM PEKUM 3aHATHI U OTHAbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpEeKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [IEHHOCTH TMpPaBWJI WHAMBUAYATbHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAOIINX 3I0POBBIO U )KU3HU JTIOCH;

OCO3HAHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS aJKOTOJIs,
HApPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM J€ATEIBHOCTH TEXHOJIOIMUECKOM M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUJIAHUPOBATH W CAMOCTOSITENIBHO  BBIMIOJMHATH  TaKylo
NEeSATENbHOCTH;

HMHTEpEC K pa3iMyHbIM cdepaM MNpoQeccCHOHAIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp Oymymiel mpodeccuu U peann3oBbIBaTE COOCTBEHHBIE JKU3HEHHBIE MIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHIO U CAaMOOOPA30BAaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



IKOJIOTHYECKHU 11eIecO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIICHUE YPOBHS 3KOJIOTHYECKOW KYJIbTYphl: NPUOOPETEHHE ONBITA IJIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIICJICTBUMN JUIsl OKPYKAIOIICH CPe/Ibl;

OCO3HAHUE TJIOOABHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTeH HX PEIICHHS;

CIIOCOOHOCTH MCTIOJIB30BaTh MPUOOPETaeMbIe TIPU U3YUYCHUU OHMOJIOTUW 3HAHUS U YMEHUS
MpU PEIICHUHU TMPOOJIEM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOJIOIOJIB30BAHKUEM (COOMI0IEHNE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHochepsl);

AKTUBHOE HEMPUSATUE JIEUCTBUM, MPUHOCSIIIUX BpPEI OKpYXKAloUled NPUPOJHOU Cpere,
yMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJOTUYECKUE TOCIEACTBUS MPEANTPUHUMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESITETPHOCTH  DKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCS HMH B
MO3HABATEIbHOM, KOMMYHMKAaTUBHOM U COILMAJIbHOM TMpaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd H OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JMAaJore KYIbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOUM M YNTATEIHCKON KyJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHS
MEXIY JIF0JIbMU U TIO3HAHMS MUPA;

MMOHMMaHHEe cCrenupuKn OUOJIOTHM KaK HayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAILHOTO HAYYHOT'O MBIIICHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpY>KaIoLIEM
MHpEe KaK O €IWHCTBE TMpUPOJIbl, 4YeJOBEKa M O0O0IIecTBa, B TMO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U peleHnuH NpoodeM COXpaHEeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU Ui COBPEMEHHOW IMBIJIM3AIMU: OOECIeUeHuUs
HOBOT'O YPOBHSI Pa3BUTHUS MEAULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelath pecypcHble MpoOieMbl pa3BUTHSL YEJIOBEUECTBA, MOKUCKA MyTel BBIX0Ja U3 TNI00ATbHBIX
AKOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4MBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
MCIO0JI30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTMYECKHX 3HAHUU B LIEJISX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOW TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHHUS JUIsl aHalu3a M OOBSCHEHUS SIBICHUUN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM H3MEHEHUH, yMeHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS [aHHBIX C MENbI0 TMOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OMOJOTHYECKUE 3HAHHS [UIS pEIHICHHUS
mpo0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESATENbHOCTH, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPHIBHOMY OOpa30oBaHUI0 M caMOOOpa3oBaHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.



METAIIPEIJMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIe pe3yNIbTaThl OCBOCHUS y4eOHOTro mpeamera «bUOJIOTHs» BKIFOYAIOT:
3HaYUMBbIC IS (OPMHpPOBAHWS MHPOBO33PCHHS OOYYAIOIIMXCA  MEXIUCIUTIMHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYIHBIE TIOHITHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIA (DaKT, MPHHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBaHUE, HAOIIOICHUE, M3MEPEHHUE, SKCIICPUMEHT H JPYTHE); YHUBEPCAIbHBIE
yueOHble JIeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 00ECIEUNBAIOIINE
dbopmupoBanre (HYHKIIMOHATBEHONW TPAMOTHOCTH W COLMAJIBHOW KOMIIETEHIIMH OOYYaronIuXcs;
CIIOCOOHOCTh 00yJaronuxcs WCII0JIb30BATh OCBOCHHBIE MEXIUCITUTITTHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS W YHHBEpCaJIbHbIC Yy4YeOHBIC JCWCTBHS B IO3HABATEIHHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare wusydeHuss OMOJOTMH Ha YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOydvarorierocst OyayT copMHUpoBaHBI MMO3HABATEIIbHBIC YHUBEPCAIbHBIE Y4eOHBIC JCUCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBUS, PETYISATUBHBIC YHUBEpCAIbHBIC
yaeOHBIC ICHCTBUS, COBMECTHAS JICATEIHHOCTb.

MerTanpeMeTHbIE Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHET0 OOIIero o0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OByajieHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JJoruuecKue AeiicTBHUsA:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpoOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIICHUS (aHaIu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukaruu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTUYECKHUX
MOHATHH (BBIAETATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHIATUIMHU);

OTIPEeNIATh LN JeATeIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH PE3yJIbTaThl ACITEILHOCTU C MOCTABICHHBIMU 1IENISIMU;

HCIO0JIb30BAaTh OHOJIOTHYECKUE MOHATHS JUIsi OObsACHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTpPOUTH JIOTUYECKUE pacCyXAeHHs (MHIYKTUBHBIC, JACAyKTUBHbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PAaCCMAaTPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHHUI B M3y4aeMbIX OMOJNOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX WH(DOPMALMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepuaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIEINISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATE PA0OTYy B YCIOBUSX pPEATbHOTO, BHUPTYaIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

2) 0a30BbI€ HCCIEN0BATEIbCKHE NeHCTBHS:



BIIQJICTh HABBIKAMH Y4EOHO-HUCCIIEIOBATEIBCKOW M MPOSKTHOUW JCSITELHOCTH, HAaBBIKAMH
paspenieHus mpoOieM, COCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY MOHMCKY METOJIOB
pEIICHUS MPAKTUIECKHX 331249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHBIC BUABI JEATCIILHOCTH IO IOJIyYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUI0 M NMPUMEHCHHUIO B YYCOHBIX CHUTYAIMSAX, B TOM YHCIE TPU
CO3JaHUH YIEOHBIX U COIMATLHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHECH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPa30BATCIIBHOUN IEATCILHOCTH U
KU3HECHHBIX CUTYaITUsX;

BBISBIISATE TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUTNOTe3y €€ pelICHHs, HaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3MPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4d  pPe3yJIbTaThl, KPUTHUYECKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATE IEJICHANIPABICHHBIN MMOUCK TEPEeHOCa CPEACTB M CIOCOOOB JICHCTBUS B
poheCCHOHANBHYIO CPEY;

YMETh TIEPCHOCUTh 3HAHUSA B T[O3HABATEIBHYID W  TPAKTUYECKYI0  0O0JacTH
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX TPEIMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PELICHUS, CTAaBUTh
poOJIEMBI ¥ 3a]1a9H, IOTTYCKAIOIINE alTbTePHATHBHBIC PEIICHHUS.

3) pabora ¢ undopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MHPOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JaHHBIX, B VIHTepHEeTE), aHAIM3WPOBaTh MH(POPMAILMIO PA3NIMYHBIX BHIOB U (opMm
MPEJCTaBICHUS, KPDUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTUBOPEYHBOCTD;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOUCKE H OTOOpe
ouosornyeckoit nHGopMaIuu, HeOOX0IMMOM JIJIsl BRITIOJTHEHUST YYeOHBIX 3a/1a4;

npHOOpETaTh OMBIT HCIOJIB30BAaHUS WH(POPMANMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTHUMAIBHYIO (OpPMY TPEACTABICHUS OHOJIOTHYCCKON
uHpopmanuu (cxemsl, rpaduku, TuarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOe);

WCIIONb30BaTh HAy4YHBIN SI3bIK B KAuyeCTBE CpPEACTBAa IMPU pPaboTe ¢ OHOJIOTHMYECKOMN
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHATypy, HOMEHKJIATYPY, KCIOJIb30BaTh M TpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMYECKUE CPEIICTBA HATIISTHOCTH,

BIIaJIeTh HAaBBIKAMU DACIIO3HABAHUA W 3alIUTHl  MHPOpPMAIMH, HWH(DOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) oOmenue:

OCYIIIECTBIISITh KOMMYHHUKAIIMUA BO BCEX cdepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOTe
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BHICKA3HIBATh
CYXJCHUS OTHOCUTEILHO BBHITIOJHEHHsI TIpe/yiaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JUAJIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHMS, MOHUMATh 3HAUYEHUE COIMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIMi, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYTUX JEOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHUE K COOECETHIKY U B KOPPEKTHOH (opme
(bopMyTHpOBATh CBOU BO3PAKCHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHas 1eITeJIbHOCTD:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl Ipu
peleHny OMoIornYeckor mpoosieMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HMHTEPECOB U
BO3MOYHOCTEH Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JESTeNIbHOCTH, OpPraHM30BBIBaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ TOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOErO BKJIAJa M KaXKJIOTO Y4aCTHHKA KOMaHJbl B OOLIUI pe3ylbTaT
0 pa3paboOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAECU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B PA3IMYHBIX CHTYalHUsX,
IPOSIBJISTH TBOPYECTBO U BOOOpaKeHHUE, ObITh MHUIIUATHBHBIM.

Ogy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH ACCTBUAMM:

1) camoopranuzanmsi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUId BBIABICHHS NpoOJIEM M HX pELICHHUsS B
AKHU3HEHHBIX M y4EOHBIX CUTYyallUsX;

BbIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUAX M IOCTYIKAaX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3JOPOBBIO M 3J0POBBIO
OKPYKAIOILUX;

CaMOCTOSITEJIBHO OCYILLECTBIIATh MO3HABATENIbHYIO JAEATEIBHOCTb, BBIABIATH HPOOIEMBI,
CTaBUTh ¥ (OPMYIUPOBaTH COOCTBEHHBIE 3alaud B OOPa30BaTEIbHOW JEATENbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclIupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUN;

JiesIaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHHUIO IIHPOKOM 3pYIUIIMK B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CUTyallMsIM, BHOCUTb KOPPEKTHBBI B IESITEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIAJICTh HABBIKAMH TIO3HABATENLHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICTMTEIBHBIX MPOIECCOB, UX PE3YNIBTATOB M OCHOBAHUI, HCIOJIB30BaTh MPUEMBI peIIeKCHH
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHS,
YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;
IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
3) npuHsATHE ce0s M APYrux:
MIPUHUMATh ce0sl, IOHUMAasi CBOU HEAOCTATKU U JOCTOUHCTBA;
IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB EATEIBHOCTH;
IIPU3HABaTh CBOE ITPABO U MPABO APYrHX HA OLIHOKH;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBEKa.
HNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTrHbie pe3ynabTaThl OCBOEHHS COJEp)KaHusl ydeOHoro mpenmera «buosorus» Ha
yrIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0ecrieueHne nmpouabHOr0 00y4eHus: 00yJarOInXCs
ouonoruy. OHM BKIIOYAIOT: crenuuyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JeMCTBUII 1O OCBOEGHMIO, HHTEPHpETalMd U MpeoOpa3oBaHHUIO 3HAHUM, BUIbI
NESTETHPHOCTH TI0 TMOJYYCHUIO HOBBIX 3HAHWN M WX NMPUMEHEHHWIO B PA3JIUYHBIX YUEeOHBIX, a
TaKKe B peajbHBIX )KH3HCHHBIX cUTyanusx. [IpemMeTHbie pe3ynbTaThl MPEACTABICHBI TI0 TOIaM
W3YYEHHUS.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTH 3HAHHUI O MECTE U POJH OMOJIOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(hopMHUpPOBAaHUM E€CTECTBEHHO-HAYyYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHny mpodsieM palMoHaIbHOTO TPUPOIOTIONB30BAHMS, O BKIIAJE POCCUNCKUX U 3apyOeKHbBIX
Y4€HBIX B pa3BUTHE OUOJIOTHH;

BJIaJICHUE CUCTEMON OMOJIOTMUYECKHX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroline
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KIJIETKA, OpPraHu3M, MeTaboym3M, TOMeocTas,
cCaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopuss T. IlIBanmma, M. Illnetinena, P. Bupxosga,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. M. BaBuioBa — o nieHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMIi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOr0 MOKOJICHHS, PaCUICINIEHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HaciieoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacIeNCTBEeHHOW wusMeHuynBoctd H. W. BaBumnoa), mpuHIUIMbBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJIAMU HAYYHOT'O TMO3HAHUS, UCHOJB3YEMbIX B OMOJIOTHUECKUX
HCCIIETIOBAHUSIX KUBBIX OOBEKTOB (OMHCAHUE, U3MEPEHHE, HAOIIOICHIE, SKCIIEPHUMEHT);

YMEHHE BBIJCIATh CYLICCTBEHHBbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKApHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHM3MOB, B TOM uucie OakTepuii, rpu0OB, pacTeHUM,
KUBOTHBIX U YeJIOBEKA, CTPOEHHSI OPraHOB U CUCTEM OpPraHOB PAaCTEHUM, )KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB  KU3HENEATEIbHOCTH, MPOTEKAIOUMX B OpPraHu3Max pacTeHUM, J>KUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIeCCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALLICHNUS SHEPTHH,
Opo>keHHsl, aBTOTPO(HOro M reTepoTpo(HOro TUMOB MUTAHHS, (POTOCHMHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOPHUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, PAa3MHOXKEHHUS,
WHIUBUAYAIILHOTO pa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aUMOJICHCTBUS TE€HOB, TeTepO3HCa,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBSA3H MEXIY OpPraHOMJaMM KJIETKH M WX (DYHKIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAaHEW U WX (PYHKIMSIMH, MEXIy OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuil, JKMBOTHBIX M 4YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXAY dTanaMyd OOMEHa BEIIECTB, dTallaMy KJIETOYHOTO IMKJIA M KHU3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢dbeHoTunom u pakropamu cpensl OOUTaAHHUS;

YMEHHE BBISBISITh OTIUYUTEIbHBIC NMPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIE€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKUE 3aJaud, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJIOTUYECKUMH TNPOLECCaMU M SIBJICHUSMM, JI€1aTh BBIBOJABI U
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTATOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKue paboThl, cOOMI0aTh MpaBuia Ipu
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIABUIATh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMH CpEJICTBAMU,
bopMynupys Leib UCCIeA0BaHNS, aHAIM3UPOBATh MOJy4E€HHbIE pe3yJbTaThl U JeN1aTh BBIBO/IBI;

YMEHHE y4acTBOBaTh B y4EOHO-HMCCIICIOBATEILCKONW padOTe MO OMOJIOTHH, SKOJOTHU H
MEJUIIMHE, TPOBOJMMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOLIECTB, W MYOJUYHO MIPEICTABISTH
MOJIy4YE€HHBIE PE3yJbTaThl HA YYEHUUECKUX KOH(PEPEeHIUX;

yMEHHE OIIEHMBAaThb JTHUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMOJIOTUM M MeIUIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3/JaHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBHIOOP Oyaymiel npohecCuoHaAIbHON IEATeTLHOCTH B
oOnacTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIbCKOTO X0341CTBA, MUIIEBOI
IPOMBIIICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HWHTEPEC, HAIPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpOAOJDKEHHE OHOJOrMYecKoro o0Opa3oBaHMs B
OpraHu3alUsaX CPeAHEro NpoecCHOHaNbHOIO U BbICIIETO0 00pa30BaHusl.

[IpenmeTHble pe3ynabTaThl OCBOEHHsI ydeOHoro mnpenmera «buosiorus» B 11 knacce
JOJKHBI OTPaXKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHUH O MECTE M POJIM OUOJIOTMH B CHCTEME €CTECTBEHHBIX HayK, B
(GopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI U PELICHUH SKOJIOTHYECKUX MPOOJeM 4YeloBEeYecTBa, a TaKKe B PEILICHUU BOIPOCOB
palMOHAIBHOIO MPUPOJONOIb30BaHUS, U B (OPMUPOBAHMU LIEHHOCTHOI'O OTHOIICHUS K
IpUpoJie, OOLIECTBY, YENIOBEKY, O BKJIQJ€ POCCUICKMX M 3apyOeKHbIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHUE BIIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIIOYAET ONpPENENCHUS U
[IOHMMAaHHUE CYLIHOCTH OCHOBOIOJAraromyX OHOJOIMYECKUX TEPMHMHOB M TMOHATHH (BUA,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBonronMoHHas Teopus Y. JlapBuHa,
CHUHTeTHYecKasi Teopusi sBoonuu), yueHus (A. H. CeBepuoBa — 0 MyTSX M HampaBJIEHUSIX
sBosroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTrdeckoro papHoBecus k. Xapau
u B. BaiinOepra, 3apoapimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma . JIuGuxa,
HKOJIOTUYECKOM MUpaMubl S3HEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIAJETh OCHOBHBIMM METOJAMU HAy4yHOIO IIO3HAHMs, MHCIOJIb3YEMBIMH B
OMOJIOTUYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONMMCaHHUE, H3MEpEHHE,



HaOJroIeHNe, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OIICHKH aHTPOIOT'CHHBIX M3MEHEHHH B
PUPO/IC;

YMEHHUE BBIJCHATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
Oouocdepsl, CTaOUIM3UPYIOLUIETO, MABIKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO 0TO0pa,
AJUIOMATPUIECKOTO U CUMITATPHUYECKOTO BHI000pPA30BaHMUS, BIUSHUS JABWKYIIUX CHJI SBOJIIOLUU
Ha TeHO(OH] MOMYJISAIUHN, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaIpaBJICHUN SBOJIIONNHY, KPYrOBOPOTA BELIECTB U MOTOKA YHEPTHH B IKOCUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU HBOJIOIUH, JIBIKYIIUMHU
CHJIAaMH aHTPOTIOT€HE3a, KOMIIOHEHTaMH PA3JIMYHBIX 3KOCHUCTEM M TPHUCIIOCOOJICHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOICHHOCTh BH/IOB
K cpene oOWTaHUs, aOMOTHYECKHX M OHMOTHYECKHX KOMIOHEHTOB JKOCHUCTEM, B3aUMOCBSI3EU
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHMBOJIKY Ul JIOKAa3aTeIbCTBA POJICTBA OPraHWU3MOB pa3HBIX CHCTEMAaTHYECKHX TPYIII,
B3aMMOCBSI3U OPTaHU3MOB M CpEIbl OOWTAHWS, €IWHCTBA UYECIOBEUYECKUX pac, HEOOXOJUMOCTH
COXpaHEHHsST MHOT000pa3vsi BHJOB M JKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAHHS TPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE pemiath OWOJOTWYECKHE 3aJadyd, BBISBIATH TPUYUHHO-CIICCTBEHHBIC CBSI3U
MEX]y HCCIIEAYEeMBbIMH OHMOJIOTUYECKUMH TPOIECCAMH W SIBICHHSIMH, JEJaTh BBIBOIBI W
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE U TPAKTUYECKUE paOOTHI, COONIOIATh MpaBHa TPU
paboTe ¢ yueOHBIM U JTabOpPaTOPHBIM 00OPYIOBAHHEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bI, TPOBEPSATh HUX OSKCIECPUMEHTAIHHBIMU CPEICTBAMH,
bopMymHpys 1EeNb UCCIIETOBAHMS, aHATTM3UPOBATH OJTYYCHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBAaTh B Y4Y€OHO-HCCIIEOBATEILCKONW paboTe MO OMOJIOTHH, SKOJOTHU U
MEIUIIMHE, TIPOBOAMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOLIECTB, W IyOJMYHO TPEICTABIATH
MOJTyYCHHBIC PE3YJIbTAThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O NPOMCXOXKIACHUU JKU3HHU, 4YEJIOBEKa U
YeJIOBEUECKUX pPac, O MPHUYMHAX, MOCIEACTBHSIX M CHOCO0aX NpPEAOTBpAIICHHs TII00aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyaymiei nmpodhecCHOHAbHON ACSITEIHHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJOTHH,
MICUXOJIOTUH, BETCPUHAPUM, CEILCKOTO XO3SWCTBA, IMHUIICBON IMPOMBIIUICHHOCTH, YTIyOJsATh
MO3HABATEJIbHBI HMHTEPEC, HANPABICHHBI HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOT0 O00pa3oBaHHMsS B OpPraHU3ALUSAX CPEIHETO
po(heCCHOHATLHOTO U BBICIIETO 00pa30BaHUI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Korpoasmsie | Tpaktuseckue (uudpossbie)
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
buonorus kak Hayka
JKuBbie cucTeMbl U UX U3yUEHUE

3 Buomornsa xieTkn 2 0.5
https://resh.edu.ru/

4 XuMH4ecKasi OpraHusanus KIeTKH 10 0.5 1 https://www.yaklass.ru/
https:/fipi.ru/
https://resh.edu.ru/

5 Crtpoenue u GyHKITUU KICTKH 8 0.5 2 https://www.yaklass.ru/
https://fipi.ru/

OOMeH BelecTB U MPEBpaIeHUE SHEPTUH B hups:/resh.edu.ru/
6 9 0.5 1 https://www.yaklass.ru/
KJIETKE ..
https://fipi.ru/
HacneacrBennas uagopmanus u https://resh.edu.ru/
7 . 9 0.5 0.5 https://www.yaklass.ru/
peanuzanus e€ B KJIeTKe ..
https://fipi.ru/
https://resh.edu.ru/

8 JKU3HEHHBIN UK KIETKU 6 1 https://www.yaklass.ru/
https://fipi.ru/
https://resh.edu.ru/

9 Crpoenue U GyHKIIMH OPraHU3MOB 17 0.5 1.5 https://www.yaklass.ru/
https://fipi.ru/

10 Pa3zmHOKeHME 1 pa3BUTHE OPraHU3MOB 8 0.5 1.5 https://resh.edu.ru/




https://www.yaklass.ru/
https://fipi.ru/

I'eneruka — HayKa O HaCJICACTBCHHOCTHU U

11 2 0.5
W3MEHYUBOCTH OPraHU3MOB
https://resh.edu.ru/

12 3aKOHOMEPHOCTHU HACJIECTBEHHOCTH 10 0.5 1 https://www.yaklass.ru/
https://fipi.ru/
https://resh.edu.ru/

13 3aKOHOMEPHOCTU U3MEHYMBOCTHU 6 0.5 1 https://www.yaklass.ru/
https://fipi.ru/

14 T'enetuka gegoBeka 3 0.5

15 Cenekiusi OpraHu3MOB 4 0.5 1

16 BuorexHonorns u cuaTeTHYECKast OMOIOTHS 4

17 Pe3epBHOE BpeMst 1 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5.5 13




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne /it HanmMeHoBaHMe pa3je/ioB U TeM Komrponssie | Hpakruseckue (uu¢pposrIe)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
| 3apoKJIeHNE U PA3BUTHUE IBOTIOIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
MukposBontonus U €€ pe3yabTaTbl 14 1 2
MakposBoatonHus U €€ pe3yabTaThbl 6 1
4 3Hep;f:xo>1<neHHe Y pa3BHUTHE KU3HU HA 15 1 L5
5 [TpoucxoxaeHnue yeaoBeKa — aHTPONIOT€HES 10 1 1
DKOJIOTHS] — HayKa O B3aMMOOTHOILICHUSIX
6 OPraHu3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYyKarollen cpenou
7 Opranusmsl U cpeia 0OUTaHus 9 1 1.5
8 DKOJIOTHUS BUJIOB U MOIMYJISIUAN 9 1 0.5
9 DKO0JIOTHS COOOIIECTB. DKOJIOTHYECKNE 12 1 0.5
CUCTEMBI
10 buocdepa — rimobanpHas 3KocHCTEMA 6 1
11 UYenoek u OKpyxaromas cpeaa 1
12 Pe3epBHOE BpeMst
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 9 7.5




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

buonorus. 10 kinacc/ JI.B. Beiconkast, I'. Apimmui, A.O. PyBuHcKkuii u ap.; noj

pen. B.K. Illymosckoro u I'. M. Ipimmuna. - M. : [Ipocsemenue, 2019

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://fipi.ru/
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