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HOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OHOJIOTHMH TEOPETHUYECKYH0 OCHOBY JIJISt
OTpE/CNICHUs] TOAXOA0B K (DOPMUPOBAHUIO COJEpPKAHUS Y4EOHOTro NpeaMmeTa
«buoinorus» coctaBwIM: KOHUeNnTtyaibHble TmonoxeHus OIroC COO o
B3aMMOOOYCIIOBIEHHOCTH  II€JIel, CoJlepKaHMs, pE3yJbTaToB OOy4YeHHUS U
TpeOOBAaHUM K YPOBHIO ITOATOTOBKHU BBIITYCKHUKOB, TOJIOXKEHHS 00 OOIIUX IEIIAX U
NPUHIUNAX, XAPAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMbl CPEIHErO
ob1iero oopazoBanus B Poccuiickoit denepannu, a TAKKe MOJI0KEHUS O crieruduke
Oouosoruu, €€ 3HAYEHUH B TIO3HAHUM IKUBOW TMPUPOJABI U OOECleYeHUU
CYIIIECTBOBAaHMS YeoBeuecKoro obmiecTBa. COrIacCHO Ha3BAaHHBIM TOJIOKCHUSM,
OTpEeIeJICHbl OCHOBHBIC (DYHKIIUU MPOTPAMMBI 110 OMOJIOTHUH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu 1aé€t NpeacTaBIeHUe O MesX, 00 o01el cTpaTeruu
0oOy4eHus1, BOCIUTAHUS U Pa3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU YUeOHOTO peMeTa
«buonorusy, onpeaenser 0053aTelIbHOE MPEIMETHOE COJIEPAKAHUE, €T0 CTPYKTYPY,
pacnpesnesnieHde Mo paszzieliaM M TeMaM, PEKOMEHAYEMYIO0 MOCIIe0BAaTEIbHOCTb
U3Y4YEHUS] Y4EOHOr0 MaTepualia ¢ yuéToOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€H, JIOTUKM 00pa30BaTEeNIbHOTO TIPOIlecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaroImxcs.

B mporpamme 1o 61M0JI0THUHU TaKKe YUYUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMbIM
JUYHOCTHBIM, METANPEAMETHBIM W TPEIMETHBIM pe3yJbTaTaM OOydYeHHs B
dbopmMupoBaHuU OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIHLHOM
NEATETbHOCTH/YUEOHBIX JEHCTBUI OOYYAIOMIMXCS TI0 OCBOCHHIO COJEPKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUs.

B nporpamme no 6uosorun (10—11 kmaccel, 6a30BbIi YPOBEHBb) peain30BaH
IPUHITMI TPEEMCTBEHHOCTH B M3yYe€HHUM Owojoruu, Onarojapss yemy B Hel
MpPOCMATPUBACTCS HAMNPABICHHOCTh HA pa3BUTUE 3HAHUW, CBA3AHHBIX C
dbopMHUpOBAaHHEM  €CTECTBEHHO-HAYyYHOTO  MHPOBO33PEHUS, [EHHOCTHBIX
OpUEHTALUN JTUYHOCTH, SKOJIOTUYECKOTO MBIIIJIEHUS, PECTABICHUNA O 3I0POBOM
oOpase XM3HU U OEPEKHBIM OTHOIICHHWEM K OKpPYXKAIOIeH MPUPOTHON cpene.
[TosToMy Hapsiny ¢ U3ydeHHEM OOLIEOMOTIOTUUECKUX TEOpHUH, a TakKKe 3HaAHUU O
CTPOCHUU >KUBBIX CUCTEM Pa3HOTO paHra M CYIIHOCTA OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MPOrpaMMme MO OMOJIOTHHU YEICHO BHUMAHHE MCIOJIb30BaHUIO
MOJIYYCHHBIX 3HAHUHN B MMOBCEIHEBHOMN JKU3HU ISl PEIICHHS MTPUKIAIHBIX 3a7a4, B
TOM 4HClie: TPOPUIAKTUKKA HACJIEACTBEHHBIX 3a00JieBaHUN ueloBeKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHH S, 000CHOBAHUS IKOJIOTHUYECKH 11€J1IeCO00pa3HOTo
IIOBEJCHUS B OKPYXAIOUIEH MPUPOJHON Cpelie, aHaIu3a BIIMSHUS XO3SMCTBEHHOU
NEATEIbHOCTH YEJI0OBEKAa Ha COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX KOCUCTEM.
Ycunienne BHHUMaHUS K MPUKIAAHON HANpaBJICHHOCTH Y4eOHOro mpeaMera
«buonorusy NpoJUKTOBaHO HEOOXOAMMOCTBIO 00ECTICUeHH I YCIIOBUM JIJIs pEIlICHUS



OJIHOM M3 aKTyaJbHbBIX 3a/1ay IIKOJIBHOTO OMOJIOrHYECKOro o0pa3oBaHus, KOTopas
npeanonaraeT (GOpMHUPOBAHHE y OOYYAIOMIMXCS CIOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorus Ha ypoBHE cpenHero oOIero 0o0pa3oBaHMs 3aHUMAET BaXKHOE
mecto. OHa obecrieunBaeT (GopMUpoBaHUE y OOYYArONIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, pacIIMpSeT U 0000IIaeT 3HaHUS O KUBOHM mpupojue, eé
OTIUYHUTEIFHBIX TMpPHU3HAKaX — YPOBHEBOW OPraHM3allMd WU JBOJIOIUHU, CO3MAET
yCIOBUSL  AJs: TO3HAHWS  3aKOHOB  JKMBOM  mpupoipl, (HOpMHUPOBAHUS
(GYHKIIMOHATBHOM TPAaMOTHOCTH, HABBIKOB 370POBOTO U Oe3omacHOro o0Opasa
KHU3HHU, SKOJOTHYECKOTO MBIIUICHHUS, [IEHHOCTHOTO OTHOIIEHUS K KUBOU MPHPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUSI UMEET TaKXKe JIJIsl PeLICHHS] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obOmero o0pa3oBaHUs,  COIUANM3AINU
oOyuaronuxcs. M3yuenue Ouosiornu o0ecreunBaeT ycioBus A (pOpMUPOBAHUS
UHTEJUICKTYalbHbIX, KOMMYHHKAallMOHHBIX M  HMH(QOPMAIIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET HMHTErpaldyd OMOJOrMYECKHX 3HAHUH ¢
NPEICTaBICHUSIMH U3 APYTUX YIEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMUH U
reorpadun. Ha3BaHHbIe MOJNIOKEHUS O TMpeIHAa3HAYECHUH Y4YeOHOTo IpenaMera
«buonorus» cocTaBUiM OCHOBY IS OMNpEAeNieHHus IMOAXOAOB K OTOOpy H
CTPYKTYpPUPOBAHUIO €r0 COAEpX aHMs, MPEACTaBICHHONO B MPOrpaMMe IO
OMOJIOTHH.

Ot16op coxaepxkanusi yueOHOTrO mpenmera «buosorus» Ha 06a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMI KYyJIbTypOCOOOpPA3HOrO IMOJAXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OOYyYaloluecs: OJDKHBI OCBOMTH 3HAHHMS M YMEHUS, 3HAUYUMBIC MJIs
dopmMupoBaHus O0O0ImIeH KyJIbTYphl, ONpPEICISIONINE aJeKBaTHOE IMOBEACHUE
YeloBeKa B OKpY)KAroIIed MPHUPOJHON cpejie, BOCTPeOOBAaHHBIE B MOBCEIHEBHOM
KU3HU M TIPAKTUYECKON AesTenbHOCTH. Oco00oe MEeCTo B ITOM CHUCTeME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COACPKAHMS, KOTOPbIE CIY>KAT OCHOBOM AJi1 (pOPMUPOBAHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE MHUpa H
[HEHHOCTHBIX  OPUEHTALMSAX  JIMYHOCTH,  CHOCOOCTBYIOLIMX  T'yMaHM3aIl[uU
OMOJIOTUYECKOT0 00pa30BaHMUS.

CTpyKTypHpOBaHHE COJEpKaHUS yuyeOHOro MmarepHala B MPOrpamMMme IO
OMOJIOTHH OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYCHHS 3HAHHH 00
OTJIMYUTENBHBIX OCOOCHHOCTSAX >KMBOM MPUPOJIbI, O €€ YpOBHEBOW OpraHU3alUU U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICTICHBI CIICAYIOIINE COAepKaTeNbHble TUHUH: «bronorus kak Hayka. MeToabl
HayyHOTO To3HaHUM», «KieTka xak Ouonormueckas cucremayn, «OpraHuszM Kak
Oouonoruyeckas cucreMa», «CucreMa M MHOroodpasue OpraHuyYeCKOro MHPay,
«OBOJTIOLINS KUBOU MPUPOABD, « IKOCUCTEMBI U MPUCYILUE UM 3aKOHOMEPHOCTI.



Ilens m3ydenuss ydeOHOTO TpeameTra «buonorus» Ha 0a30BOM YPOBHE —
OBJNaJicHHEe  OOYyYarONIMMUCSA 3HAHUSAMH O  CTPYKTYPHO-(YHKITHOHATHHOU
OpraHW3allMM JKMBBIX CHCTEM pAa3HOTO paHra ¢ MPHOOpPETCHHE YMEHUH
UCIIOJIb30BaTh ATH 3HAHUS I TPAMOTHBIX JEUCTBUM B OTHOILIEHWU OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOIIEM.

JlocTmkeHne 1enu M3ydeHus ydeOHoro mpeameta «buosnorus» Ha 6a30BOM
YpOBHE 00CCIICUNBACTCS PEIICHUEM CIICIYIONINX 3aa4:

OCBOCHHE OOYYAIOIIMMHCS CUCTEMBbI 3HAHUH O OUOJIOTHYECKUX TEOPUSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBIIAX, CIyKaIllUX OCHOBOU
st GOPMHUPOBAHUS TIPEACTABICHUNA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOT000pa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3AlMU, BBIIAIOIINXCS OTKPHITHSIX U COBPEMEHHBIX
HCCIIEIOBAaHUSX B OMOJIOTHH;

dbopMupoBaHUE y OOYYAOMIMXCS ITO3HABATCIBHBIX, MHTEIUICKTYyaIbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B MpOIECCe aHaldu3a JAaHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTUM HAyYHBIX B3TJISAO0B, WIACH M TOJIXOI0B K HM3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpPTaHHU3AINN;

CTAaHOBJIEHHE Yy oOydaroumxcst oO0mell KyJabTypbl, (YyHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUU OOBSCHATH U OLICHUBATH SIBJICHUS OKPY KAIOIIETO
MUpa KUBOW MPUPO/Ibl HA OCHOBAHUH 3HAHUH U OMBITA, MOJYUYEHHBIX TPU U3YUYECHUHU
OHoJIorny;

dbopMupoBaHUEe Yy OOYYAOIMIMXCS YMEHHH WUTFOCTPUPOBATh 3HAYCHHC
OMOJIOTUYECKNX 3HAHMM B TMPAKTUUYECKOW JEATEIBbHOCTH YEJIOBEKAa, pPa3BUTUU
COBPEMEHHBIX MEJUITMHCKUX TEXHOJIOTUN U arpOOMOTEXHOJIOTH;

BOCTIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TTO3HAHHS YEIOBEKOM >KHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEH, COOTIOICHUS DTHYECKUX
HOPM IPU IPOBEICHUN OMOJIOTMYECKUX UCCIIEAOBaAHUIA;

OCO3HaHWE IIEHHOCTH OWOJOTHYECKUX 3HAHWUW JUIsl TIOBBIMIEHUS YPOBHS
AKOJIOTHYECKON KyIbTYPHI, 151 (JOPMUPOBAHUS HAYTHOT'O MHUPOBO33PCHUS,

npUMeHEeHUe MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM KM3HU TS
OILICHKH IOCJEICTBUI CBOEH AESATEIBHOCTHU 110 OTHOLIEHUIO K OKPYIKAIOIIEH cpee,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE W COONIOACHHE Mep NPOPUITAKTUKI
3a00seBaHUM.

B cucreme cpennero oOmiero oOpasoBaHusi «buosorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBISETCS O0SA3aTENbHBIM yUE€OHBIM IMPEIMETOM, BXOMISIINM B
cocTaB IpeaMeTHON 001acTi « EcTecTBEHHO-HAay4YHbIE TPEAMETHI».

JI1s u3yueHusi 6MoJIoruu Ha 6a30BOM YPOBHE CPEJIHETO 00111ero 00pa3oBaHus
otBOoAUTCs 68 yacoB: B 10 kiacce — 68 vaca (2 yac B Heaeno), B 11 kitacce — 34 yaca
(1 yac B Henento).



COJAEPXKXAHME OBYUYEHUA
10 KVIACC

ConepxaHue TporpaMMbl, BBIJICICHHOE KYPCU8OM, HE BXOJUT B IPOBEPKY
rocyapctBeHHo# utoropoit arrecranuu (I'MA).

Tema 1. buosiorusi kak Hayka

CoBpeMeHHast OMOIOTUsT — KOMIUIEKCHAs Hayka. Kpatkast uctopus pasBUTHS
Ouosiornu.  buosornyeckue Hayku W HU3ydyaemble  UMU  IPOOJIEMBL.
dyHaaMeHTalIbHbIC, TPUKIAJHbBIE W TOWCKOBBICE HAay4yHbIE MCCJICIOBaHUSA B
OMOJIOTHH.

3HayeHue OMOJIOTHH B (DOPMUPOBAHHHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptudbel mupa. [Ipodeccun, cBsizanHbie ¢ Ouosioruei. 3HaueHUE OUOJIOTUM B
NPAKTUYECKOM JIESITEIbHOCTM YEJIOBEKA: MEIULHHE, CEIIbCKOM XO3SICTBE,
MPOMBILLJIEHHOCTH, OXPaHE IPUPOIBI.

JdemoHncTpanuu

[Toprpetsr: Apucrotens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. apsun, V.
lapsen, I'. Mennens, B. 1. Bepuanckuu, U. 11. [Tasnos, . U. Meunukos, H. 1.
Basumnos, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubr 1 cxembl: «CBsI3p OMONIOTMH C JIPYrUMU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbI U UX U3YYeHHE

JXKuBbie cucTteMbl Kak mpeaMeT wu3ydeHus Ouonoruu. CBOMCTBA >KHUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, MJUCKPETHOCTb U IIEJIIOCTHOCTb,
CIOKHOCTh U YIOPSJOYEHHOCTh CTPYKTYpPhI, OTKPBITOCTb, CamMOOpraHu3alusi,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMd HKUBBIX CHUCTEM: MOJEKYJISIPHbIM, KJIETOYHBIMH,
TKaAHEBBIH, OpraHU3MEHHBIM, MOMYJISILIMOHHO-BU0BOM, AKOCHUCTEMHBIN
(buoreonenoTuyeckuit), Omocdepusiit. Ilporecchl, NTPOUCXOAAIINE B IKUBBIX
cucteMax. OCHOBHbIE TpHU3HAKK >KHUBOro. KuW3Hb Kak ¢opMa CyIIeCTBOBaHUS
Marepuu. Hayku, nzyyaroiine >kuBble€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNY.

N3yuenue xuBbIX cucteM. MeTtonel Ouosiornueckoi Hayku. HaOmronenue,
U3MEpEHUE, IKCIIEPUMEHT, cucTeMaTu3aius, Metaananus. [lousrure o 3aBUCUMON U
He3aBUCUMOM 1iepeMeHHOU. [lnanumpoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesas rumote3a. [loHsiTue BHIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormveckux JaHHbIX. OnEHKa JOCTOBEPHOCTH IOITYYEHHBIX
pesyabratoB. [IpuunHBI UCKaXKEHUs PE3yJbTaTOB »JKcrnepuMmeHTta. I[loHsaTue
CTaTUCTHUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuiel u cxeMbl: «OCHOBHBIE TIpU3HAKU >KU3HW», «buonorundyeckue
cuctembl», «CBOMCTBa KWUBOW MaTepum», «YPOBHH OpraHU3alMy KUBOU



npupoasy, «CTpoeHHEe >KUBOTHOM KIETKM», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBEYECKOro opranusma», «buoreonenos», «buocdepa», «MeTomabl
U3y4EeHUs JKUBOU IPUPOIBD».

O6opyaoBanue: 1abopaTopHOE 000PYIOBaHKE ISl TPOBEACHUS HAOIIOCHUH,
VU3MEpPEHUH, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHWE Pa3IMYHBIX METONOB IIPHU
V3YUYEHHUH JKUBBIX CHCTEM.

Tema 3. buosiorus KJIeTKku

Knetka — cTpykTypHO-QYHKIHMOHANbHAs eIWHUIA KUBOro. lcropus
OoTKpbITUA Ki1eTku. Pabotel P. I'yka, A. JleBenryka. Knerounas reopus (T. ILIBanH,
M. Hlnetinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIECTOYHOM
TEOPUH.

MeToapl  MOJIGKYJISPHOM H  KJIETOYHOW  OWOJNOTHH:  MHUKPOCKOMHS,
xpoMartorpadusi, 31eKTpoopes, METOJ MEYEHBIX AaTOMOB, AU(PPEpeHIHnaIbHOE
HEeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanHvix
Kka1emox. DIEeKTpOHHass MUKpockonus. Kougokanvnas muxpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemMoHncTpanuu

IToptpersi: P. I'yk, A. Jlesenryk, T. IlIBanu, M. llneiiaen, P. Bupxos, K. M.
bap.

Tabmuubl 1 cxembl: «CBETOBOM MHKPOCKOM», «DIEKTPOHHBI MHKPOCKOID,
«Hcropus pa3zBUTHS METOJOB MUKPOCKOTIUIY.

O6opyoBaHMe: CBETOBOM MHKPOCKOI, MHUKPOMpENnaparbl pPacTUTENbHBIX,
KUBOTHBIX U OaKTepUaTbHBIX KIETOK.

IIpakTuyeckass padora «l3yyeHne METONOB KIETOUYHOM OHONOTHH
(xpomatorpadus, anexrtpodope3, audpdepeHnraIbHOe EHTPUPYTHUPOBAHUE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anusi KJIeTKu

XUMHUYECKHI COCTaB KIETKU. Makpo-, MUKpPO- M YJIbTPAMUKPOIIEMEHTHI.
Bona u e€ ponb kak pacTBOpUTEIIS, pEareHTa, y4acTUE B CTPYKTYPUPOBAHUHU KIIETKH,
TerIoperyJsisiiuu. MuHepaibHble BEIECTBA KIETKH, UX OMosioruyeckas posib. Poib
KAaTMOHOB Y aHUOHOB B KIIETKE.

Opranuyeckue BelIecTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OelkoBoi MoseKkysbl. [lepBuunas
CTpyKTypa Oenka, NenTHAHas CBsA3b. BTopuyHas, TpeTU4Has, 4YeTBEpPTHUYHAs
cTpykrypel. JleHarypamus. CsoiictBa OenkoB. Kiaccudukanuss Oenkos.
buonoruueckue QyHkiuu 6enkoB. /lpuonul.



YraeBoasl. MoHOCaxapubl, AMcCaxapuibl, OJIMTOCAXapUIbl U OJIHCAXaPU/IbI.
O6mwmii 1aH CcTpoeHHs W (PU3MKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIMMN yTiIeBOIOB.

Jlununpl. [M'mapodunbHO-THIPOGOOHBIE cBOMicTBA. Kimaccudukaus TunuIoB.
Tpurnunepunsbl, ¢GocPomunuasl, BOCKHU, cTepoubl. buomornueckue QyHKIMH
munuioB. OO1IMe CBOMCTBA OMOIOTHYECKUX MEMOPaH — TEKYUYeCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHUIO, TTOJTYTIPOHUIIAEMOCTb.

Hykneunoseie kucnorsl. JJHK um PHK. CrpoeHune HYKIEMHOBBIX KHCIIOT.
Hyxneotunpl. [lpunmun xommuiementapHoctu. [Ipasmino Yapradda. Crpykrypa
JIHK — nBoiinasi cnupans. Mectonaxoxaenue u ouonornueckue gynknuu JJHK.
Bunpl PHK. ®yuxkunu PHK B kiietke.

Crpoenue monekyiabl AT®. Makpospruueckue cBszu B Mosekyiae ATO.
buonornueckue ¢pynkiuu AT®. BoccTaHOBICHHbBIE TEPEHOCYNKH, UX (PYHKIIMH B
Kietke. /pyeue nykneozuompughocghamol (HT®). CexBenupoanue JJHK. Memoow:
2CHOMUKU, MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHass OHOJOTHs: OMOXUMHYECKUE U OMO(DHU3NYSCKUE HCCICIOBAHUS
COCTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoliekyn. Moodenuposanue
CMPYKmMypsl U QYHKYUi OUOMONIEKYL U UX Komniekcos. Komnvromephwiii Ouzaiin u
opeanuyecKull CuHme3 OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanuu

[Toptperst: JI. ITonunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, O©.
Conrep, C. [Ipy3unep.

Jnarpammel: «PacripeneneHne XMuMUUECKUX JJIEMEHTOB B HEXKUBOU ITPUPOAEY,
«Pacripeenenre XuMUYECKUX 3JIEMEHTOB B JKMBOUW IIPUPOJIEY.

Tabmuubr u cxembl: «llepuogmdeckas TabaUIAa XUMHUYECKUX DIIEMEHTOBY,
«Ctpoenue moJsiekybl BoAbDy, «BemectBa B coctaBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl OENKOBOM MOJIEKYJbD», «CTpoeHHEe MOJIEKYI
yriieBoioB», «CTpoeHne MOJIeKysl JUnuaAoBy», «HyKIEHMHOBBIE KUCIOTHI»,
«Crtpoenune monekynsl ATO».

OO6opyaoBaHue: XMMHUYECKasi MOCyAa U 000pyI0BaHHUE.

JlabopaTtopHas paGora «O6Hapyx)eHHE OEITKOB C TOMOIIBIO KAYeCTBEHHBIX
peaKIuii.

JlaGoparopuasi padora «VccrnenoBanve HyKJIEHMHOBBIX KUCTIOT, BBILAEIEHHBIX
U3 KJIETOK Pa3JINYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tumnbl KIETOK: JSyKapuoTUueckas W mpokapuoruyeckas. CTpyKTypHO-
(yHKUHOHATbHBIE 00pa30BaHUs KIETKHU.



CrtpoeHne mpokapruoTHIEeCKOM KiteTku. Kilerounas cTeHKka OaKTepHil U apXei.
Oco0eHHOCTH CTPOEHUSI TeTepOTPO(PHONM M aBTOTPO(HOH MPOKAPHUOTUYECKHX
KJIETOK. MecTo U poJib MPOKapHuoT B OMOLIEHO3aX.

Crtpoenue u GyHKIIMOHUPOBAHUE dyKapuOTHUEeCKOM KieTku. [Ina3maTudeckas
MeMOpana (tuazmanemma). CTpykTypa Iia3MaTH4ecko MeMOpanbl. TpaHCHopT
BELIECTB Yepe3 IIIa3MaTUUEeCKy0 MEMOpaHy: NacCUBHBIN (IudPy3usi, odneryénnas
muddy3us), akTUBHBIM (NMEPBUYHBIA M BTOPUYHBIA AaKTUBHBIA TPAHCIOPT).
[Tonynponumaemocth MeMOpanbl. Pabota HaTpuii-kanueBoro Hacoca. DHIOIUTO3:
OUHOLIUTO3, (aronuTo3. Jk3ouuto3. Knerounas crenka. CTpykrypa U (QyHKUIUU
KJIETOYHOM CTEHKU PacTeHUH, rpuOoB.

Hutomnasma. [{uro3oinb. Lutockener. [IBuxkenune nuroniaazMbl. OpraHousl
kieTku. OTHOMEMOpaHHbIE OPTaHOU/IBI KIETKH: dHAoIIa3MaTrndeckas cethb (II1C),
anmapat [onbIKH, JH30COMBI, HUX CTpoeHHE M (QYHKIMH. B3auMocBs3b
OJTHOMEMOpaHHBIX OPraHouAOB KIETKH. CTpOeHHE TpaHyJISPHOIO PETHKYJIyMa.
Mexanuzm nanpasnenus 6eaxos 6 IIIC. CuHTe3 pacTBOpUMBIX OeinkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyssipHBIN) SHIOIIIA3MATHUYECKUN PETHUKYITYM.
CekperopHast ¢yHkuus annapara [onbmxu. Moouguxayus Oenxkoe 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame Ionvoocu. TpaHCHIOPT BEUIECTB B
KkieTke. Bakyonu pacturenbHbixX KieTok. Knetounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpraHOWABI  KJIETKHA:  MUTOXOHJAPWH,  IUIACTUJBL
IIpoucxoorcoenue mumoxonopuu u niacmuod. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue u GyHKUMM MUTOXOHApUN u 1iactui. llepBuunsle,
BTOPUYHBIE U CIIOXKHBIE MIIACTUIBI POTOCUHTE3UPYIOIINUX 3YKAPHOT. XJIOPOILIACTHI,
XPOMOILIACTHI, JTIEUKOMIACTHI BBICIIUX PACTEHHM.

HememOpanHbie opranoupl kieTkn CTpoeHue U (pyHKUUHM HEMEMOpPaHHBIX
OpraHoOU/I0B KJIETKH. Pu6ocomel. Ilpomedsicymounvie Qunamenmeo.
MukpodunaMeHTbl. Axkmunogvle Muxpoguiamenmol. MplllIeUHbIE  KIETKH.
Axmunosvie KOMNOHEHmMbl HeMbluleuHblx Kiemok. Mukporpy6ouku. KiertouHsli
ueHtp. CrTpoeHHe M JBUKEHUE KIYTUKOB U pecHUYEK. MHUKpOTpyOOUKH
nuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopnule benxu.

Anpo. Obonouka sapa, XpoMaTUH, KapuoILia3Ma, SPBIIIKUA, UX CTPOECHUE U
byukuuu. SnepHsiii OenkoBbId MaTpuKc. IIpocTpaHCTBEHHOE pacHoIOKEHUE
XpoMOCOM B UHTepha3HOM slpe. JIyxpomamuu u cemepoxpomamur. benku
XpOMaTWHAa — THUCTOHBL Jlunamuxa s0epHou 00010YKU 8 Mumo3ze. HoepHbiil
MPaHCHOpm.

Knerounsie BkmtoueHusa. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHUE 3yKapuOTHYECKOW KIeTKn», «CTpoeHue
JKUBOTHOM  KIETKW», «CTpO€HHE  pacTUTENbHOM  KIETKW», «CTpoeHue
MUTOXOHAPUNY», «Aapoy, «CTpoeHne NpOKapuOTUUYECKON KIIETKNY.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTbl PacTUTEIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOMpenapaThl 0aKkTepralbHbIX KIETOK.

JlaGoparopuass pabGora «l3ydyeHue CTpPOEHHS KIETOK Pa3IUYHBIX
OpraHu3MOB).

IIpakTnuyeckas padora «/3ydeHue CBOMCTB KICTOUHON MEMOPAHB.

Jlabopatopnas padGora «JVccnemoBaHue mniazMonM3a M JIEMJIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTHueckas padora «/3ydyeHue ABUKEHUS LIUTOILIA3Mbl B PACTUTEIIbHBIX
KJIETKaX».

Tema 6. O0OMeH BellecTB M NPeBpalleHie JHEPIUU B KJIeTKe

AccUMMIIALINS ¥ TUCCUMWISILIUS — JIBE CTOPOHBI MeTabomm3Ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPO(HBIN W TeTepoTPOQHBIA. YdUacThe KHUCIOpoAa B OOMEHHBIX
npoleccax. OJHepreTuueckoe ooOecrnedyeHue kKieTku: mnpeBpamienne AT B
oOMeHHBIX Tmporeccax. DepMEeHTATHUBHBIM XapakTep peakuuil KIETOYHOIO
MeTabonu3ma. DepMeHThI, UX CTPOCHUE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuunst GepMEHTOB OT HEOPTaHUYECKHX KaTaau3aTtopoB. benku-
AKTUBATOPhl U OEJIKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peakIuii OT pa3aIuYHBIX (PAKTOPOB.

[lepBruuHBIA CHHTE3 OpPraHUYECKUX BelmIeCTB B KieTke. DotocuHTes.
AHOKCcucenHbIll U OKcuceHHblll omocunmes y odaxmepui. Ceemocodoupaioujue
nuSMeHmvl U NUSMEeHMbl PeakyuoHHo2o yeumpa. Poap XJI0pominacToB B IpoLecce
¢dotocunreza. CreroBas u TeMHOBast Qa3bl. Pomoovixanue, Cs., Cs. u CAM-munuvi
gdomocunmesa. lIpogyKTUBHOCTH (poTOCUHTE3a. BriusiHue paznuyabix GakTopoB Ha
ckopocTh porocuHTe3a. 3HaUYeHNE (POTOCHHTE3A.

XEeMOCHUHTES. Pa3HooOpasue OpPraHU3MOB-XEMOCHHTETHUKOB:
HUTpUGUIUPYIONIME OaKTepuH, >KeJIe300aKTepuu, cepoOaKTepUH, BOJAOPOHbBIE
OakTepuu. 3HaUYCHUE XEMOCHUHTE3A.

AHaspoOHbIE opraHu3Mbl. Buaer Opoxxenus. [IpomykTel OpokeHHS M HX
UCIIOJB30BaHNE YEJOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3Mbl KaKk OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAuTE N O0JIe3HEH.

AspoOHbIe OpraHU3MBbl. Orarnbl HSHEPTETHYECKOTO oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TUKOIN3 — OECKUCTOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonoruyeckoe okuciieHue, UK KIETOYHOE JbIXxaHue. Pojib MUTOXOHApPUIL B
mpolieccax ouosornyeckoro okucieHud. [ukmiueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Iuepeus memoparnno2o epaouenma npomonos. Cunmes ATD:



paboma npomontoti ATD-cunmaszwvl. llpenmymiecTBa a’poOHOTO MyTH OOMEHa
BELIECTB Iepes aHa3pOOHBIM. D(PPEKTUBHOCTD IHEPTETUYECKOTO OOMEHA.

JdemoHcTpanuu

[Toprpetsr: k. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuiel u cxembl: «DOTOCUHTE3Y», «DHEpreTuueckuii oomMen», «buocunres
oenkay, «CtpoeHue hpepMeHTay, « XEMOCUHTE3Y.

OO6opynoBaH#e: CBETOBOM MHMKPOCKOI, 00OpYAOBaHHUE JUIsl TMPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHas pa6ora «3yueHne KaTaTUTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl UM KaTaasbl)».

JlabopaTtopHas padora «M3ydeHue (epMEHTATUBHOTO pACIICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIIETKAX).

JladbopaTtopHas pabora «CpaBHeHue mpoiieccoB (OTOCUHTE3a U
XEMOCHHTE3a».

JladopaTopHasi padoTa «CpaBHEeHHE MPOIECCOB OPOKCHUS U JBIXAHUS.

Tema 7. HacaeacrBenHast uHGopManus U peaju3anus eé B KiIeTKe

Peakuuu matpudnoro cuHte3a. [IpuHIMI KOMIUJIEMEHTAPHOCTU B PEAKIIUSAX
MaTPUYHOTO CHHTe3a. Peanuzanus HacieacTBeHHOW uHpopManuu. ['eHeTnyeckuit
KOJI, ero cBoucTtBa. TpaHckpumnius — Marpuudbeil cuHte3 PHK. I[Ipunumme
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnsanus u e€ sransl. Yuactue tpancnoptbeix PHK B 6nocuntese Genka.
VYcnousi O6mocunre3a Oenka. KomupoBanwe ammHOkucior. Pombp pubocom B
OounocuHTe3e Oernka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalusi reHoma y
POKApUOT U DYKApUOT. Perysnsuus akTUBHOCTH T€HOB y Mpokapuor. ['mmoresa
onepona (®. Kako0, XK. Mano). Monexynsapnvie mexaHuzmol IKCNpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuus 0OMEHHBIX
npolieccoB B kieTke. Kinerounslii romeocras.

Bupycel — Heknerounsie GOpMbI )KU3HU U 00JMraTHbIe mapa3uthl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BHPYCOB, PETPOBHPYCOB, OakTepruoharoB. JKusHeHHbIll YUK
HHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

Bupychsbie 3a00eBanus yenoBeka, KUBOTHBIX, pactenuii. CITMJ[, COVID-19,
COIMAJIbHBIE U MEJIUIIMHCKUE MPOOIEMBI.

Buoungopmamuxa: unmezpayus u ananuz b6orvuux maccusos («bigdatar)
CMPYKMYpHuIX buonocudeckux oanHvlx. Hanomexunonoeuu 6 buonoeuu u meouyune.
LIpoecpammupyemvie ynxyuu 6eakos. Cnocodovl 0ocmasKu 1eKapcms.



JdemoHcTpanuu

[Toptpersi: H. K. Konsuos, . . IBanoBckuii.

Tabnuiel 1 cxembl: «buocuHTe3 Oenkay, «I'eHeTudeckult Koy, «Bupyce»,
«bakrepuodarm.

IIpakTHyeckas padora «Co3naHue MOAEIH BUPYCay.

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKHU

Knerounséi 1umkn, ero mepuoiabl W perymsaiusa. WHtepdaza U MHUTO3.
OcobeHHOCTH TPOIECCOB, MpoTeKarImx B uHTepdasze. [loaroroBka kieTku K
nenenuto.  I[lpecunretmyeckuit  (MOCTMUTOTUYECKHM),  CHUHTETHYECKHM U
MOCTCUHTETUYECKUN (MPEMUTOTUUECKUI ) IEpUOIbl UHTEP(DA3bI.

Marpuunbiii cunte3 JHK — permukanms. [Ipunuuner permkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  ITOJYKOHCEPBAaTHUBHBIA  CHHTE3, aAHTUIIAPAJIIEIBHOCTD.
Mexanusm pernkaunn JIHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl u
TenomMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuoTum. JlunjaouaHwlii u
rariouJHbelii  Habopsl  XpomocoMm. ['oMosoruunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

Jlenenue kieTku — Muto3. CTauu MUTO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunsl muto3a. KapuoknHes u nutoknHes. bruosornyeckoe 3HaueHuE MATO34.

Perynsuust Murotmyeckoro uukina kietku. [Iporpammupyemasi KieTO4yHas
rubesnb — anomnTo3.

Kinerounoe s1po, XpoMocoMmbl, (pPyHKIMOHAJIbHAsI T€HOMUKaA. Mexanuzmvl
npoaughepayuu, oughpepenyuposku, cmapenus u euberu kiemox. «l{ugpposas
K1emKay — ouourgopmamuyeckue mooeiu QyHKYUOHUPOBAHUS KIeMKLU.

JdemoHcTpanuu

Tabmuubr u cxembl: «KU3HEHHBIA UK KIETKW», «Mutosy», «CrpoeHme
xpomocom», «Permukarnusa [JHK».

OO6opyaoBaHue: CBETOBOM MUKPOCKOII, MUKpoOIipenaparbl: «MUTO3 B KIETKax
KOPEIIIKa JTyKay.

JlaGoparopuass  paGora  «/3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JlabopaTtopHuas padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u GpyHKIUM OPraHM3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U )KU3HEAESTEIbHOCTH OJTHOKJIETOUYHBIX OPraHU3MOB.
baktepun, apxeu, OJHOKIETOYHBIC T'PUOBI, OJTHOKJIETOYHBIE BOJOPOCIH, IPYTHE
npoTUcThl. KoNOHHAIbHBIE OPTaHU3MBI.



B3auMocBsI3p 4acTel MHOTOKIETOYHOrO OpraHu3ma. TKaHW, OpraHesl H
cucteMsl opranoB. OpranusM Kak eInHoe 1enoe. ['omeocras.

Tkanu pactenuid. TUIbI paCTUTENBHBIX TKaHEN: 00pa3zoBaTeIbHAas, TOKPOBHAS,
IPOBOJIAIIASL, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpoeHUus, (QYHKIHN u
pPAacMoJIOKEHUS TKAHEN B OpraHax pPaCTCHUM.

TkaHu KMUBOTHBIX M YEJIOBEKA. THIbI KUBOTHBIX TKAHEW: DIUTEIMAJIbHAS,
COCIMHUTEIIbHAS, MbllleyHas, HepBHass. OCOOEHHOCTH CTpOeHUs, (YHKUUA |
PacCIIOOKEHUS TKaHEN B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTWBHBIE OpraHbl pacteHuil. OpraHel U
CHUCTEMBI OPTAHOB )KMBOTHBIX U YenoBeKa. DyHKIIMHA OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pacrenuil. CkeneTbl OIHOKJIETOYHBIX M
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyXHbIll U BHyTpeHHUH ckeneT. CTPOEHUE U TUIIBI
COCIUHEHHUS KOCTEN.

JIB>keHue  OpraHu3MoB.  /[BoKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aM&0OUIHOE, JKTYTUKOBOE, PECHUYHOE. JIBHKEHHME MHOTOKJIETOYHBIX PacTeHHI:
TPONU3MBl M HACTUM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Pediiekc. CkeneTHble MBILIIBI U UX padoTa.

[Intanue opranu3mos. [lornomenne BOAbI, yrIeKUCIOro ra3a i MUHEPaIbHbIX
BEIIECTB  pacreHusAMu.  [lutanme  KuBOTHBIX.  BHyTpumosoctHoe
BHYTPHUKJIETOYHOE MHIIEeBapeHHue. lIuTaHne NO3BOHOYHBIX JKMBOTHBIX. OTHeEIbI
NUIIEBAPUTENBHOrO TpakTa. llumeBapurenbHble keneswl. [lnmeBapurenbHas
CHUCTEMa YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{pixanue skuBoTHbIX. [uddysus
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxxHOe npixanue. /IpixarenbHas NOBEPXHOCTD.
XKabepHoe u n€royHoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE  YCJIOKHEHUE CTPOEHUSA JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JIpixaTenpHas cucrema 4esioBeka. MeXaHu3M BEHTWISUUM JIETKUX y MNTUL U
MieKonuTaromux. Perymsus asixanus. JprxarenbHble 00bEMBI.

TpaHCcrIOpT BEIIECTB y OpPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTEHMM.
Tpancriopr BemecTB y KUBOTHbIX. KpoBeHOcHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucrema TMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepare,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyrum KkpoBooOpamieHusi. OBOIOLMOHHBIE
YCIIOKHEHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. PaboTa
cepaua u €€ peryJisinus.

Briaenenue y opranusmMos. Beinenenue y pactennil. BeigeneHnue y )KUBOTHBIX.
CokpartutenpHble Bakyosd. Opradbl BblaeneHus. DuibTpanus, CeKpeuus u
oOpaTHOE BcachlBAaHME KakK MeEXaHU3Mbl paOOThl OpraHoB BblaeneHUs. CBs3b
IIOJIOCTU Teja C KPOBEHOCHOW WM BBIJACIUTENIBHOM cucTeMaMu. BrlieneHue y



MO3BOHOYHBIX >KUBOTHBIX U yesoBeka. [louku. CtpoeHne M QyHKIMOHUPOBAHUE
He(poHa. OOpazoBaHHE MOYM Yy YEIIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa Y OJHOKJIETOYHBIX OpPraHu3mMoB. CHOpsI
OakTepuil ¥ IUCTHI MPOCTEHIINX. 3al[UTa Y MHOTOKJIETOYHBIX pacTeHui. Kytukyna.
CpencTBa nacCUBHOW U XUMUUYECKOM 3alTUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKABOTHBIX. [IOKpOBBI M WX IpPOU3BOAHBIE.
3ammTa opranuszMa ot Oojne3Heill. MMmyHHas cuctema uenoBeka. KieTouHbll u
TYMOPaJIbHBIA UMMYHUTET. Bpoxa¢HHBIN W NpuUOOPEeTEHHBIN crenupuIecKuii
UMMYHHTET. Teopusi KIoHaIbHO-celeKTUuBHOro ummyHnurera (I1. Opmux, @. M.
bepuer, C. ToneraBa). BocnaiimrenbHble OTBETHI OPraHu3MOB. Poiib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BAHUA.

Paznpaxxumocts u  perymsauus |y OpranusmoB. Pazmpaxumocts y
OHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapaxumMoCTh U perynsauus y pacTeHUM.
PocroBble BemecTsa u UX 3HaYEHUE.

HepBHast cucrema u pediexkropHas peryasuus y KUBOTHbIX. HepsHas
cucTeMa M €€ OTHENbl. DBOIIOLHOHHOE YCIOKHEHNE CTPOCHHSI HEPBHOM CUCTEMBI Y
AKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Pediexkc u
pednexTopHas ayra. be3ycioBHbIE U YCIIOBHBIEC PEDICKCHI.

['ymopanbHass perynsiuus U SHAOKPUHHAs CUCTEMA >KMBOTHBIX M UYEJIOBEKA.
JKenesbl 3SHAOKPUHHON CUCTEMBI M KX TOPMOHBL. JleficTBUE TOPMOHOB. B3anMocCBs3b
HEPBHOU U 3HIOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JdemoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmunpel u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bogopocin», «bakrepun», «lIpocrelimmey», «Opranbl IBETKOBBIX PACTEHHUII»,
«CucremMpl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopueBbie cuctembry, «CTpoeHue ctediisy,
«CTpoeHHe IUCTOBOW IUTACTHHKW», «TKaHM >KUBOTHBIX», «CKEJeT 4YeI0BEKa»,
«lImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHCTEMAY, «HepBHast  cucremay, «Koxay, «MplIlieuHass ~ CUCTEMay,
«BpigenurenbHas cucTeMay, «IHAOKpUHHAsA cucteMa», «CTpOEHHE MBI,
«Ammynurter»,  «Kumieuynononoctueie», «Cxema  NHUTaHUS  PaCTEHUID,

«KpOBEHOCHBIE CHCTEMBI TTO3BOHOYHBIX JKHUBOTHBIX», «CTpoeHUE THUIPHI»,
«Ctpoenue minaHapumn», «BHyTpeHHee cTpoeHue N0kaeBoro 4epsi», «HepBHas
cucteMa poio», «HepBHas cucrema ssarymkm», «HepBHas — cucrtema
npecMbikatonuxcs»,  «HepBuas  cuctema  ntuny, «HepBHas — cuctema
MIIeKonuTaroux», «HepBHas cuctema uenoBekay, «Peduexcy.

O6opyaoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOMpENapaThl OAHOKIETOYHBIX
OpraHWU3MOB, MHUKpOIpEmapaTbl TKaHEH, PaKOBUHBI MOJUIIOCKOB, KOJUICKITUU



HACEKOMBIX, WTJIOKOXHUX, KUBbIC SK3EMIUISIPhI KOMHATHBIX pacTeHUH, repOapuu
pacTeHWil pa3HbIX OT/AEJIOB, BIAXHbIE MpenapaTbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJIJIEKIIMM O€CIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyI0BaHuE ISl IEMOHCTPAIMK IIOYBEHHOTO U BO3JIYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHust Kpaxmasia U 0eJIKOB Mo JiedcTBreM (hepMEHTOB, 000pYAOBAHHE JIJIs
JIEMOHCTPALIUU OIBITOB MO U3MEPEHUIO KU3HEHHOU €MKOCTHU JIETKMX, MEXaHU3MA
JIIXaTeJIbHBIX JBUKEHHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydeHne TKaHEel pacTeHUII».

JlabopaTopHas padora «/3ydeHne TKaHeH )KUBOTHBIX.

JlaGoparopHuasi pabora «/3yyeHrne opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHoOKeHHE ¥ pa3BUTHE OPTAaHU3MOB

®opMbI pa3MHOKEHMSI OpPraHuM3MOB: Oecriosoe (BKIIIOYas BET€TaTHBHOE) W
nosoBoe. Buael  Oecronoro  pa3MHOXKEHHS:  MOYKOBaHUE,  CIOPYJIALMS,
(parMeHTanus, KIOHUPOBAHUE.

[TonoBoe pa3mHoxkeHue. IlonoBeie KieTku, miau rametrsl. Meiio3. Craaguu
Mmeno3a. [losenenune xpomocom B Meiose. KpoccuHrosep. buomornyeckuii CMbICI
M€i03a W TOJOBOro Impouecca. Meio3 W ero MecTto B JKM3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapimeBoe pa3Burue. ['amerorenes y )kuBOTHBIX. 110510BBIE KENE3bI.
OO6pa3oBanue U pa3BUTHE MOJOBBIX KiIeTOK. Criepmarorenes u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHre W AMOpUOHAILHOE pa3BUTHE KUBOTHBIX. CHoOcCOOBI
OIUIOJIOTBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTHS — HAayKa
O Pa3BUTHH OPraHU3MOB. Mopgozenes — 00Ha U3 21A8HbBIX NPOOIEM IMOPUOIOCUU.
Konyenyuss mopgocenos u modenu mopghocenesa. Crtaguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jarymku). JpoOmenwe. Tumbl  apoOieHUs.
Jemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munvl
onacmyn. OcCoOEHHOCTH APOOJICHUS MIICKOMUTAIOIMNX. 3apOJIbIIIEBbIE JIMCTKU
(racTpyssinus). 3aKiaajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3aumHuoe
BJIMSIHUE 4YacTel pa3BUBAIONMIETOCS 3apojbllia (SMOpPHOHANIbHAS WHIYKIIHUS).
3aknagka TUIaHAa CTPOCHUSI JKMBOTHOTO KaK  pe3yibTaT HEpapXHUYECKUX
B3aUMOJICHCTBUI TeHOB. BiusHue Ha SMOpPHOHAIBHOE pa3BUTHUE PAZTUYHBIX
(GakTOpPOB OKpYKAIOIIEH CPeIbl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHbIi mepuoi. I[lpsmoe wu
HempsMoe pa3Butue. Pa3Butue ¢ mertamopdo3oM Yy O€CHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeckoe 3HauE€HHE MPSIMOTO M HEMPSIMOTO
pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpOoAE. Tumbl pocTa KUBOTHBIX. DaKTOpPHI
PETYISIUN POCTA )KUBOTHBIX U YesioBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHUS



y )KMBOTHBIX U uesioBeka. [lepuoasl onTorenesa uenoBeka. CTapeHne U CMEPTh Kak
OMOJIOTUYECKHE MPOLIECCHI.

Pasmuoxxenne u pasutrue pacteHuid. ['ametoput u cnopodur. Meiio3 B
KU3HEHHOM IKJIe pacteHnit. OOpa3zoBaHue Crop B mpoiecce Meiiosa. ['amerorenes
y pactenuil. ONI0I0TBOPEHUE U PA3BUTUE PACTUTENBHBIX OpraHu3MoB. J[BoliHOE
OTIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUe U pa3BUTHE CEMEHH.

MexaHu3MBbl PEryJISIIMA OHTOT€HE3a Y PACTCHUN U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuiel u cxembl: «BereratuBHOe pa3MHOXeHHE», «TuIbl Oecroysoro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIAMHJOMOHAbD», «Pa3MHOKEHHE SBIIICHBI»,
«Pa3MHOXeHHe THAPB», «Meio3», «XpoMmocombl», «l'amerorenes», «CTpoeHue
SUIEKIIETKH U crepMaro3ouia», «OCHOBHBIE CTaAuu OHTOoreHezay», «llpsmoe u
HenpsiMOe pa3BuTue», «Pa3zBuThe wMaiickoro xyka», «Pa3Buthe capaHum,
«Pa3Butne nArymkm», «JIBOMHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTEHHUID,
«CtpoeHue ceMsH OIHOJIONBHBIX U JIBYJIOJBHBIX pacTeHUN», «KHU3HEHHBIN UK
MOPCKOU KanmycCTbl», « KU3HEHHBIN LUK MXa», «  KU3HEHHBINA [IUKJI NAaIOPOTHUKAY,
«OKWU3HEHHBIN UK COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SUIEKIETOK |
CIIEpMAaTO30UI0B, MOAENb «L{MKIT pa3BUTHS JIATYLIKWY.

JlaGoparopHasi padora «/3ydueHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHUKpOIIpenaparax».

IIpakTueckas padora «BbIsBIEHHE NPU3HAKOB CXOJCTBA 3apOJBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopatopHas pabGora «CTpoeHHE OpPraHoB pa3MHOXEHUS BBICIIHX
pacTEHUI.

Tema 11. I'eHeTuka — HayKa O HaCJeACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoOB

Hcropus cTaHOBIEHUS U pa3BUTHUS TEHETUKH Kak Hayku. Pabotsl I'. Mennens,
I'. ne ®pusa, T. Moprana. Poinb O0T€UECTBEHHBIX YUYEHBIX B PA3BUTHUU T'€HETUKHU.
Pa6oter H. K. KonerioBa, H. U. BaBunora, A. H. benosepckoro, I'. JI. Kaprieuenko,
10. A. ®dununuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBbIE TEHBI, AJIbTEPHATUBHBIC IPU3HAKHU, JOMUHAHTHBIA M PELECCHUBHBIN
pU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YACTAS JIMHUSI, THOPUABL, TEHOTHUII, (PEHOTHII.
OcHOBHBIE ~ METOABI  TEHETUKU:  THOPUIIONOTUYECKUM,  LUTOJOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUIA.

JdeMoHcTpanuu



[Toptpersi: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Komnsuos, H. H.
BaBunos, A. H. benozepckuii, I'. /[. Kapneuenko, 0. A. ®umunuenko, H. B.
Tumodee-PecoBckuii.

Tabmuirel 1 cxembl: «MeToIbl TeHETHKNY, «CXeMbl CKPEIIUBAHUS.

JladbopaTtopHast padora «J/Ipo3odmiaa kKak OOBEKT TI'€HETHYECKUX

HACCJIEIOBAHUN)).
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. [lepBbiii 3akoH Menaens — 3akoH

eaMHO00pa3us TMOPHUIOB epBoro nmokojeHus. [IpaBuino qomuHUpoBanus. Bropoi
3aKOH MeHena — 3aKOH paclICIUIeHUs MpU3HAKOB. LluTonornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpelIuBaHus. [ umores3a 4ncToThl ramMer.

AHanuzupytolee ckpemnBanue. [[poMexxyTOUHbI XapaKTep HACJIeIOBaHMUS.
Pacmerienne nmpru3HakoB Mpyu HEMOJIHOM JOMUHUPOBAaHUMU.

JurunOpuaHoe ckpemyBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HacJe10BaHus Tpu3HaKoB. L{uTonornyeckre 0CHOBBI AUTUOPUAHOTO CKPEIIUBAHUSI.

CuemienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHoe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TeHaMhu. XPOMOCOMHAas
TE€OpHs HACTIEICTBEHHOCTH.

I'eneruka nosia. XpoOMOCOMHBIN MEXAHU3M OIpPEAEIEHUs mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi W rereporaMmeTHbld I1ojd. ['eHeTmueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBanue npru3HaKoB, CHEIMJIEHHBIX C IMOJIOM.

I'enoTun kak nenoctHas cucrema. [nenoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIM aiulenu3M. B3anmMoAencTBUE HEasIeIbHBIX TI'EHOB.
Kommnnementapuocts. Onuctas. [Tonumepus.

['eneTnuecKuil KOHTPOJIb PA3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, & TAKKE
(GU3UONOTHYECKUX  TPOIIECCOB, TOBEACHUS UM  KOTHUTUBHBIX  (DYHKITUH.
['eneTnyeckue MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aMMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO35UH — MHUKpPOOHMOM». ['eHeTHdecKkrhe acheKTbl KOHTPOJISI U
M3MEHEHHUS HACJIEACTBEHHOU HH(OpMAIIMU B TOKOJICHUSAX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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

Tabmuuer u cxemsl: «[lepBbrii 1 BTOpO#t 3akoHbl Menpaens», « Tpetuit 3aKoH
Menpaens», «AHaIM3UpPYIOILIEEe CKpenuBanue», «HemomHoe mToMHUHUpPOBaHUEY,
«CueryieHHOe HacJeJ0BaHME NPU3HAKOB Yy Jpo30¢uiby, «['eHeTnka momay,
«Kapuorunn  yenoBeka», «Kapuotun npozodpumisl», «Kapuorum nOTHIBD,
«MHOKECTBEHHBIN aJlIean3M», «B3anumoeiicTBe TreHOBY.

OOGopynoBanue: Mojelb JUIsl JIEMOHCTpPAIlMM 3aKOHOB  €IMHO0Opa3us
rUOpUIOB TIEPBOTO TMOKOJEHHS W paclICIUIeHUs MPU3HAKOB, MOJAENb s
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMMOIO HACJIEAOBaHMS NPU3HAKOB, MOJEIb IS



JEMOHCTPAlUM CLENJICHHOTO HACJIEJOBAHUSA ITPU3HAKOB, CBETOBOM MHUKPOCKOII,
MuUKponpenapar: «Jpozopuinar.

IIpakTnueckass padora «/3ydyeHwe pe3yJabTaTOB  MOHOTHMOPHUIHOTO
CKpEIIMBaHUS Y APO30(UITBD).

IIpakTnueckas  paGora  «M3yuenue  pe3yiabTaTOB  JAUTHOPHUIHOTO
CKpEILUBAHUS Y APO30(PHUITBI.

Tema 13. 3aKkoHOMEpPHOCTH H3MEHYUBOCTH

B3aumogeiictBue reHotuna W cpeAbl mpu  QPopMUpOBaHUM (PEHOTHIIA.
N3menunBoCTh npu3HakoB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHAS.

MoaudukanonHas u3MeHYMBOCTh. Poib  cpenbl B (popMUpOBaHUU
MOIU(PUKAIMOHHON M3MeHYMBOCTH. HopMma peakiuu mpusHaka. BapuarmoHHbBIN
psn u BapuanuoHHas kpuBas (B. HMoranncen). CpolicTBa MoIu(HUKaIMOHHOU
V3MEHUYHUBOCTH.

I'enoTunueckass N3MEHUMBOCTh. CBOKMCTBA T€HOTUIIMYECKON N3MEHYMBOCTH.
Bupl reHOTUITHYECKON M3MEHUYMBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KomOunatuBHass u3MeHYMBOCTH. Mei0o3 U TOJIOBOM MpOIECcC — OCHOBA
KOMOMHATUBHOW U3MEHUMBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUU
T€HETUYECKOT0 pa3HOoOOpa3us B Mpezeiax 0JIHOTO BU/IA.

MyTtanmoHHass W3MEHYMBOCTh. Buabl MyTalnMil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE MW  WHAYUMPOBAaHHbIE MyTauuu. fnepHeie U
HUTOIUIa3MaTuyeckue myTtanuu. CoMaTHYeCKrWe M TOJOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHsl M WX BIHUSHUE Ha OPraHU3MBbl.
3aKOHOMEpPHOCTH MYTAllMOHHOI'O TMpoIlecca. 3aKOH TOMOJOTHYECKUX pSAJIOB B
HacnenctBeHHo m3meHuuBoctu (H.M. BaBuiioB). BHesinepHasi U3MEHUUBOCTh U
HACJIEICTBEHHOCT.

Onuecenemuxa u dNUSEHOMUKA, pOJb dNUSEHEeMUYecKux @axkmopos 6
HACIe008aHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpauumn

[Toprpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmuubr u  cxembl: «Buabsl wu3menunBocTH», «MonudukanuonHas
U3MCHYHUBOCTHY, «KombOuHaTuBHAs H3MECHYHUBOCTHY, «Meio3sy,
«OmnonorBopeHue», «I'eHeTHYeckue 3a00JIeBaHUs YelloBeKay, « BUapl MyTamuiiy.

OO6opyaoBaHue: XUBbIe W TepOapHbIe SK3EMIUISIPbl KOMHATHBIX PacTEHUM,
pucyHku (doTtorpadun) >KUBOTHBIX C PA3IMYHBIMHU BUAAMH U3MEHUYHNBOCTH.

JlaGoparopHast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(DUKAIIMOHHOW HM3MEHUYMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BapPUALMOHHON KPUBOM».



IIpakTnueckas padora «Myrtamuu y gapo3oduibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka 4esioBeka

Kapuotun uyenoBeka. MexayHapoaHas IMporpaMma HCCJIEAOBaHHUS T€HOMa
yernoBeka. Meronbpl  M3ydeHMsT T€HETHKH  YEJOBEKa: T'E€HEAIOTMYECKHM,
OJIM3HEI[OBBIM, LIMTOr€HETUYECKUH, MOMYJISALIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKUIA. CoBpeMeHHOE ONpEEIICHUE T€HOTHUMA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOILBIO
[T11P-anamu3a. HacnencTBeHHbIe 3a001eBaHUs YelloBeKa. | eHHBIE 1 XpOMOCOMHBIC
0oJie3HHM 4YesnoBeKa. bole3Hu ¢ HaACIEACTBEHHOW MPeIpacioioKEHHOCTHIO.
3HaYCHUE MEAUIIMHCKOW T€HETUKHU B MPEAOTBPAILICHUU U JICYEHUU N'CHETUYECKUX
3a0oneBaHui 4YenmoBeKka. MeauKO-TeHEeTHUeCKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
kieTku. [loHsATHE «T€HEeTHYECKOTO rpy3a». ITUUECKHE ACHEKThl MUCCIEIOBAaHUN B
00J1acTH peJlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTophl TMOBBIMIEHHOW YYBCTBUTEIBHOCTH 4YEJOBEKA K
buznUecKoMy U XMMHUUYECKOMY 3arpsi3HEHUIO OKpY>Karomie cpespl. [ 'eneTnueckas
MPEIPACTIOIOKEHHOCTh YETIOBEKA K MATOJIOTUSIM.

JdemMoHncTpanuu

Tabmuiel u cxembl: «KapuoTun uenoBekay, «MeToJbl U3yUeHUs] TeHETHUKH
yesoBekay, «I'eHeTnueckue 3a00JIeBaHUs YETTOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIIU3 POAOCIOBHOW.

Tema 15. Cenrekunsi Opranu3sMoB

JlomecTuKauus U CeNeKusl. 3apOKAECHUE CEIEKINU U JOMECTUKAIIUU. Y YEHHE
H. U. BaBumoBa o lleHTpax NpPOUCXOXIEHUS W MHOT0OOpasusi KyJIbTYPHBIX
pacTeHui. Posb cenekiuu B CO31aHNH COPTOB PACTEHUI U MOPOJT )KUBOTHBIX. COpT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHON N3MEHUYUBOCTH
H. U. BaBuinosa, ero 3HaueHue JJis CEIESKIIMOHHON PabOTHI.

MeTtoapl cenekuMOHHOW paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIA H
VHIMBU1Y AJIbHBIM. Jrtanbl KOMOWHAIMOHHOMN CCEJICKIIUU. HUcnbrTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp IO TEHOTHUNY C TIOMOIIBIO OILIEHKHU
(dbeHoTHIIa TOTOMCTBA U OTOOP 1O I'eHOTHUITY ¢ TToMoIIbio aHanm3a JIHK.

HcKyccTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOM  paloThlI.
PagnanoHHbI 1 XUMUYECKH MyTareHe3 Kak MCTOYHUK MYTAallMid Y KyJIbTYPHBIX
dbopm opranu3zMoB. Mcmonb3oBaHHE€ TEHOMHOI'O PEIAKTUPOBAHUS M METOJOB
pekomOuHauTHBIX JIHK 115 mosmyueHnst icXo1HoTo MaTepuaia Jjisl CeJICKITNH.

[Tomyuenne MOJIUTLIIOUIOB. BuyTtpuBnaoBas ruopuUIn3aIUsl.
bnuskopoacTBeHHoe  ckpelnuBaHue, uiau  uHOpuauHr.  HepojctBeHHoe
CKpeIllUBaHUEe, WM ayTOpuauHr. ['erepo3uc W ero mnpuuuHbl. lcnonas3oBaHue
rereposuca B cenekuuu. Otmanénnas rubpuausanus. [Ipeomonenune Oecruioaus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIINN PACTCHUI U )KUBOTHBIX. «3e1éHas
DEBONIOYUAN.

CoxpaHeHue U U3y4eHNEe TeHETHYECKUX PECYPCOB KYIbTYPHBIX PACTCHUIN U UX
JTUKUX pOAMYEH JIJISi CO3/IaHUS HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3IMCTBEHHBIX
KYJIbTYyp. H3yuenue, coxpamenue u YNpasleHue 2eHemuidecKumMuy pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICAOBLIX JHCUBOMHBIX 8 YeNsax YIAVYuleHus
CYUecmeyowux u co30aHusi HOBbIX NOPOO0, JUHUU U KPOCCOB8, 8 MOM HUcCle C
NpUMEHEHUEeM COBPEMEHHBIX MemOo008 HAYUHbIX UCCIe008aAHULL, Nepedosblx udel u
NepCneKmuGHbIX MexHOA02UlL.

JdemoHncTpanuu

[Toptpersi: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II.
JIyxbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuibl u cxembr: «lleHTPBI TPOUCXOKIECHUS U MHOTOOOPA3HUs KyJIbTYPHBIX
pacTteHuil», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHOW NU3MEHUYHMBOCTH,
«Metoppl cenekuumny, «OTnanéunas rudpuauzanusy, «MyTtareHes».

JlabopaTopHas padora «/I3yueHre COPTOB KyJbTYPHBIX PACTEHUN U MOPO
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHasi padora «3yueHrne METOAOB CEJICKIIUN PACTEHUI.

IIpakTuyeckas padora «lIpruBuBKa pacTeHUI».

Jkckypeusi «OCHOBHBIE METOJIbI M JOCTHMIKEHHUS CEJCKIMU PacTeHUH W
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM y4acTOK, B TEIUIMYHOE XO3SHUCTBO, B J1abOOpaTOpHIO
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJI0TMS U CHHTETHYECKAsA OMOJI0THSA

OOBEKTHI, UCHOJIB3yeMble B OHMOTEXHOJIOTHMH, — KIETOYHBIE U TKAHEBHIE
KYJBTYPBHI, MHUKPOOPTaHU3MBI, ux XapaKTepUCTUKA. TpanuimonHas
OMOTEXHOJIOTHS:  XJIEOOMEUYEeHHEe, TIOJyYeHHUE KHUCIOMOJIOYHBIX IMPOIYKTOB,
BUHOJeme. Mukpoouonornuecknii cuHTEe3. OOBEKTH MHUKPOOMOIOTUYECKHUX
TexHoiorui. [Ipon3BoaACcTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH W MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHHUSI TEHOMOB C LEJIbIO MOJTYYEHHSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKalnX He BCTPEUAIOIINECS B IPUPOAC OMOCUHTETHIECKUE TTYTH.

Knerounast unxxkenepus. MeToabl KyJbTypbl KJIETOK U TKAHEW pacTeHUU M
#*UBOTHBIX. Kpuobanku. Comatuyeckas ruOpuau3anus €W COMATHYECKUUN
smOpuorene3. lcnonb3oBaHue rariouoB B celeKIuu pacteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTOHATbHBIX
anmumen 6 meouyuHe. VICKYCCTBEHHOE OIUIOAOTBOPEHHE. PeKOHCTpyKIus
SAUIEKICTOK U KIIOHUPOBAHUE KUBOTHBIX. METONI TpaHCIJIAHTAUUU AJ€p KIETOK.



Texnonocuu 0300po6nenus, KyibmueUupo8anus u MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHasg HWHXeHepusl. VICKyCCTBEHHBIM CHUHTE3 TI€HAa W
koHcTpyupoBanue pekomOuHaHTHRIX JIHK. Coszdanue mpanceennwvix opeanuzmos.
JIOCTHXEHUS U EPCIIEKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKUE
U ATUYECKHUE MPOOIEMbI TEHHON HHXEHEPUH.

MenunuHckue 6uorexnonoruu. [loctreHomHas uudponas meauimua. [111P-
JTMarHoctTuka. MeTaOoJIOMHBIM aHAJIW3, TEHOIEHTPUUYECKHM aHajau3 IpoTeoMa
YEeJIOBEKa ISl OLUEHKH COCTOSAHHUS €ro 340poBbs. VCIIOIB30BaHHE CTBOJIOBBIX
kineTtok. TapretHas Tepanusi paka. 3D-OmounkeHepus ansg  pa3pabOTKU
(GbyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMILIEKCHBIX
TKaHEH COYeTaHWEM TEXHOJOTUM TPEXMEPHOro OUONMpHUHTHHTAa U ckaddonauHra
JUISL PELICHUS 3a7a4 NEPCOHATN3UPOBAHHON MEUIVHBIL.

Co3aHne BEKTOPHBIX BAaKLIMH C LEJIbI0 OOecredyeHus: KOMOMHHUPOBAHHOU
3amuThl OT Bo3Oymutenet OPBU, ycraHoBieHHE MOJEKYJSPHBIX MEXaHU3MOB
¢bynkuunonupoanusi PHK-cogepkamux BUpYCcOB, BBI3BIBAIOIIMX OCO0O OIACHBIE
3a00J1€BaHuUs YEJIOBEKA U JKUBOTHBIX.

JdemMoHncTpanuu

Tabnuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B IMPOMBIIIJIEHHOM
pou3BOJICTBEY, «Kietounast nunxeHepus», «I'eHHast HHXKXEHEPUsD».

JlabopatopHnas padora «3yueHne o0bEeKTOB OMOTEXHOIOT I .

IIpakTnueckas padora «IlonydyeHne MOJIOYHOKHUCIBIX MIPOTYKTOBY.

Jkckypeusi «buorexHomoruss — BaKHEHWIIas MPOU3BOJMUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)».

11 KJIACC

Tema 1. IBosonIMOHHAsE 0HOJIOT M.

[IpeanochlIki BO3HMKHOBEHUS 3BOJIIOLIMOHHONW TEOPUU. OBOIIOLHMOHHAS
Teopust U €€ MecTo B OHMONOruu. BiusiHuE 3BOJIIOLIMOHHON TEOPUU HA pPa3BUTHE
OMOJIOTUH U JPYTUX HAYK.

CupnerenbctBa 3Bojouuu. [lajmeoHTosmornyeckue: IMoCiIe0BaTEIbHOCTD
HOSIBJIGHHUS BHUJOB B THaJEOHTOJIOIMYECKON JIETOMHMCH, MEpPeXoaHble (OpMBI.
buoreorpaduueckue: cxoacTBo u paznuune GayH u Gprop MaTEpPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA U Pa3ivyusi SMOPHOHOB pAa3HBIX BHUIOB
NI03BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIE, AHAJIOTMYHbIE,
pYJMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX META0OJMYECKMX MyTell y Bcex
OpraHU3MOB.



OpomonmonHass teopusi Y. JlapBuHa. IlpeanochUiKM BO3HUKHOBEHUS
JapBUHU3Ma. J[BHKyIIME CHJIBI 3BOJIIOIUM BUAOB 10 JlapBHHY (M30BITOYHOE
Pa3MHOXKEHUE NPHU OTPAHUUYCHHOCTH PECYPCOB, HEONPENEIEHHAS W3MEHUYMBOCT,
O6opb0a 3a CyIIecCTBOBaHKE, €CTECTBEHHBIN O0TOOD).

Cunretnueckas teopus 3Bomonnn (CTD) n €€ 0OCHOBHBIE MTOJOKEHHUS.

Muxkpossosronus. [Tomynsnns kak eAMHULA BUIA U 3BOJIFOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMM BUAOB B Mpupojae. MyTallMOHHbIN
OpoLecC M KOMOMHATHBHAas M3MEHYMBOCTH. [lomynsiliMOHHBIE BOJHBI U Jped
reHoB. M30iuus 1 MUrpanusl.

EcrecTtBeHHbli 0TOOp — HampaBmstoui ¢akrop 3Boionuu. Dopmbl
€CTECTBEHHOI'0 0TOOpAa.

[IprcnocoOaeHHOCTh OpPraHU3MOB Kak pe3ynbTar 3Bojouuu. [Ipumepsr
IPUCTIOCOOICHUN y OpraHu3MOB. ApoMOp(O3bI U UAUO-aIaNITAIIH.

Bun wu BugooOpazoBanue. Kpurepun Buma. OcHOBHbIE  (OpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IK0JI0rHuecKoe.

MaxkposBomonisi.  dopmbl  3BosoLMU:  QUIETHYECKasA, JUBEpreHTHas,
KOHBEpIreHTHas1, napajienbHas. HeoOpaTtumMocTh 3BOTIOLUN.

[IpoucxoxneHnue OT HeclelUalIu3upOBaHHBIX NMpenkoB. [Iporpeccupyromas
crienranu3anus. AJanTUBHAS padalusl.

JdemoHcTpanuu:

[Toprpetsr: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K. M.
bap, 3. I'ekkensb, . Mromep, A. H. CeBepuos.

TaOnuis! u cxemsl: «Pa3BuTue opraHMuecKoro Mupa Ha 3emiiey», «3apobliin
NO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukcy», «Dopmbl  OOpbOBI  3a
cylecTBoBaHue», «EcrecTBeHHBI 0TOOP», «MHOroobpasue COpPTOB pacTeHHID,
«MHoroobpazue  mopos  KUBOTHBIX»,  «[lomymsauum»,  «MyTauuoHHas
U3MEHYHUBOCTE», «Apomopdo3bl», «Unumoamanrammm», «OO0mas aereHepanus,
«/lBmkymue cuibl 3Boimonnn», «Kapra-cxema wmapmpyra mnyremectBus Y.
HapBuna», «bopnrba 3a cymiecTBoBaHUE», «IIpuUCIOCOOIEHHOCTH OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHue», « IKOJIOTHUECKOE BUA000PA30OBAHUEY.

OO6opynoBaHKe: KOJUIEKIMST HACEKOMBIX C PAa3JIMYHBIMU THUIIAMU OKPACKH,
Ha0Op IUIOAOB M CeMsH, KOuIeKIus «IIpumepsl 3alMTHBIX MPUCIIOCOOJIEHUN Y
XKUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBIEHUS IBOJIIOIUNY», O0BEMHAS MOJEIb
«CTtpoeHue roIoBHOr0 M03ra O3BOHOYHBIX).

buoreorpaduueckass kapra wmwupa, KoyieKuus «DopMbl COXpaHHOCTH
UCKOIIA€MbIX JKMBOTHBIX W pacTeHuil», Mozenp ammaukauus «llepexpéct
XpOMOCOMY», BIIaXKHbIE IIpenapathl «PazButue Hacekomoroy, «Pa3zBuTue narymkmn,
Mukponpenapar «JIpozoduna» (Hopma, MyTanuu GopMbI KPbUILEB U OKPACKH TEA).

JlabopaTopHble U IpaKkTH4ecKne padoThbl:



Jlabopatopuas padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPUIO.

JlaGoparopnas padora Ne 2. «Onucanue npucrnocoO0IEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHe U Pa3BUTHE KU3HHU HA 3emJie.

JloHayyHble TpPENCTABICHUS O 3apPOKICHUU >KU3HU. HayuHble TumoTesbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W naHcnepmus. XuUMHuYecKas
ABONIOIMA. AOHOTEHHBIM CHUHTE3 OPTraHWYECKUX BEIIECTB M3 HEOPraHHMYECKUX.
DKCIEepUMEHTAIbHOE MOATBEPKACHNE XUMUYECKOW BOMIOINH. HauaabHbIe 3Tarbl
ouonornyeckor spomtouuu. I'mnoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE MPOTOKJIETKHU. llepBble KIETKM W HMX SBOJIOLUSL.
®opMHUPOBaHUE OCHOBHBIX TPYIIT AKUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emie mo 3paM U nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickast dpbl. llaneozolickas spa u €€ mnepuoabl: KeMOpPUUCKUIA,
OPAOBUKCKHUH, CUITYPUHUCKHUM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o030iicKas 3pa U €€ NepruoAbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3olickas »3pa u €€ mnepuoapl: NaJCOre€HOBBIM, HEOICHOBBIM,
AHTPOIIOT€HOBBI.

XapakTepucTUKa KJIMMaTa U TeoJOornyecKux mporueccoB. OCHOBHBIE ATalbl
ABOJIIOIIMM PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUW u
KUBOTHBIX. [T0osiBIIeHHE, paclBET U BBIMUPAHUE TPy KUBBIX OPraHU3MOB.

Cucrema OpraHM4yeckKoro Mupa Kak oTpaxeHue »3Bojonud. (OCHOBHBIE
CUCTEMAaTUYECKHUE TPyl OPraHU3MOB.

DBOJIIOIMA YeJIOBeKa. AHTPOIOJIOTUs KaK HayKa. Pa3Butue npeacTaBieHu o
IPOUCXOXKJIEHUN YejoBeka. Meroasl HM3ydeHHsl aHTpornorenesa. (CxonacrtBa u
pa3nuyus 4esoBeKa U )KMBOTHBIX. CHCTEMaTHYEeCKOE MOJI0KEHUE YeI0BEKa.

JBrokymue cuibl ((pakTopbl) anTporiorenesa. HacnencrtsenHass M3BMEHUYMBOCTD
U ecTeCTBeHHbI 0TOOp. OOImecTBeHHbIN 00pa3 JKU3HU, W3TOTOBICHUE OPYIUi
Tpya, MBILJICHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YenoBek mnpsaMoxondmmi, YenoBeK HeEaHAEPTAIbCKUK, YenoBek
pa3yMHbIii. Haxogkm MCKOIaeMbIX OCTaTKOB, BpPEMS CYIIECTBOBAHHSA, 00JIACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPY UL

Yenoseueckne packl. OcHOBHbIE  OOJbIIME  pachkl:  €BPONEOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3maTcko-aMepuKaHckas).  UepTsl  NPUCIOCOOJIEHHOCTH  MPEACTaBUTENEH
YeJIOBEYECKUX Pac K YCIOBHUSM CYIIECTBOBaHMUS. EIMHCTBO 4YelOBEYECKUX pac.
Kputnka pacusma.

JdemoHcTpanuu:



[Toptpetsi: @. Penu, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuner n cxemul: «Bo3uukHoBenue CoytHeUHOM cucTeMbl», «Pa3Butme
OpraHndeckoro wmupa», «PacturenbHas KieTka», <« KuUBOTHas  KJIETKay,
«ITpokapuoTnyeckass kineTka», «COBpPEMEHHAsi CHCTEMa OPraHUYECKOTO MHPay,
«CpaBHEHHE aHATOMHYECKMX YEpPT CTPOECHHUS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3psin», «OCHOBHBIE MeCTa TMAaJCOHTOJIOTHYECKUX  HAXOAOK  MPEIKOB
COBPEMEHHOI'0 4YeJOBEKa», «J/IpeBHenmme moam», «/IpesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeroBeYecKkrue pacoD».

O6GopynoBanne:  myspku — «[Ipoucxoxknenue — yenoBeka»  (OFOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTalblla, KPOMAaHbOHIIA), CIENKUA WIN
U300paKEeHUSI KAaMEHHBIX OpYJIui TEpBOOBITHOTO YeIOoBeKa (KaMHH-YOMIIEPHI,
pyOmna, ckpebiia), TEOXpOHOJOrHueckas Talnuna, Kouiekuus «Dopmbl
COXPaHHOCTH MCKOMAEMBbIX KUBOTHBIX U PACTCHUID.

JlaGopaTopHble 1 NpakTHYecKue padoThl:

[Tpaktuueckas pabora Ne 1. «M3ydeHne UCKOMAEMBIX OCTAaTKOB PACTEHUUN U
KUBOTHBIX B KOJIIEKIIUSX).

DKCKypcHsi «IBOJIOLHS OPraHMYecKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIA WJIM KPAeBEIYECKUN MYy3€eil).

Tema 3. Opranu3mbl 1 OKpYy:Kamoas cpeaa.

DKOJIOTHsl KaK HayKa. 3ajayi U pa3Jiesibl IKOJIOTMU. MeToabl 3KOJIOTHYECKUX
UCCIIEOBAHNN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOWUTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHas,
BHYTPUOPTraHU3MEHHAS.

Okonorudeckue ¢akropel. Kiaccuduxamuss skomornyeckux (HakTOpoB:
abuotuueckre, OWOTHYECKME U aHTPOINOreHHble. JIeHCTBHE SKOJOTMYECKHUX
(GhakTOpOB Ha OPraHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOIU3M.
[IpucniocoOneHnss OpraHu3MOB K  JCUCTBUIO  aOMOTHYECKMX  (PAKTOPOB.
brosornueckne puTMal.

buotnueckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOICHCTBUIN: KOHKYPEHITHS,
XHUIIHUYECTBO, cuMOn03 u ero ¢opmsel. [lapasutusm, koomepaiusi, MyTyalu3M,
KOMMEHCaNIM3M (KBapTHPAHCTBO, HAXJIEOHHYECTBO). AMEHCAINU3M, HEUTPATU3M.
3HadyeHre OMOTHMYECKUX B3aUMOJIEUCTBUI MJIS CYIECTBOBAHUS OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU nonysauud. OCHOBHBIE IOKa3aTeIH
NOMYJISILIMU: YHMCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpauus. [[mHaMuka 4uCI€HHOCTH MOMYJISIUUNA U €€ PEryIIsIus.

JdeMoHCcTpanuu:



[Toptpetsr: A. I'ymbonsar, K. ®@. Pynbe, O. I'ekkens.

Tabmuubl u cxemsl: kapta «lIpupogueie 30HbI 3emun», «Cpeasl oOUTaHMS
opranusmoBy», «®otonepuoanzmy», «llonynauun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU MOMYJISUUUA UHPY30puu-Ty Penbkny, «[IuieBbie memm».

JlaGopaTopHble U IpaKkTH4ecKne padoThbl:

Jlaboparopnas padora Ne 3. «Mopdosioruueckre 0COOEHHOCTH pacTEeHUN U3
Pa3HbIX MECT OOMTaHUS.

JlabopaTtopHnas paborta Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIEyCcay.

[IpakTuueckas padota Ne 2. «I[Toacyét NAOTHOCTH NOMYJSUUNA pPa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo01mecTBa 1 3KOJOrH4eCKHe CHCTEMBI.

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpyKTypbl OHMOIIEHO3a: BUIOBas,
NpPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHantel. CBA3u B
OHOIIEHO3E.

Dkojoruueckre cuctembl (dkocucteMmbl). [loHaTtne 00 »skocucteme W
ouoreorieHoze. DyYHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOAYILIEHTHI,
KOHCYMEHTBI, peylieHTbl. KpyroBOopoT BelIeCTB U MOTOK YHEPTUH B IKOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHH S3KocucTeMbl. [TuieBsie nienu u cetu. OCHOBHbBIE
MOKa3aTelld JKOCUCTEMBI: OHoMacca, MPOAYKIUSA. OKOJIOTHYECKHE MHPAMMUIbI:
OPOAYKIMU, YHCJICHHOCTH, Ouomacchl. CBOHCTBa 3KOCUCTEM: YCTOWYUBOCTb,
camoperyJisanus, pazsutue. CyKueccusi.

[IpupoiHbIE 3KOCHCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOIO
WJIU IIMPOKOJIUCTBEHHOTO Jieca.

AHTpPONOr€HHbIE  DKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCHCTEMBI.
buonoruueckoe u X03511ICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTop ycTouuBocTH dKocucTteM. CoxpaHEeHHE
OMOJIOTUYECKOTO pa3HOO0Opasus Ha 3emiIe.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouochepnl. XKuboe BemiectBO U ero ¢GyHkiuu. OcobeHHOCTH Ouocdepbl Kak
rI00aNnbHOW JKOCUCTEMBI. J[MHamMHuueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTbl BewecTB U OMOr€OXUMUYECKUE LIUKIIBI JIEMEHTOB (yTiepoJa,
a30Ta). 30HaIbHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenopedecTBo B Onochepe 3emin. AHTpONIOTEHHBIE U3MEHEHHS B Onocdepe.
['1o6anbHbIE HKOTOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHME NPUPOJIBI U YesioBeuecTBa. CoxpaHeHne OnopazHooOpasus
KaKk OCHOBa YyCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIIPaBICHUS



PUPOJHBIMH PECYPCAMH U UX HUCTOJIb30BaHME. JloCTHKEeHHST OMOIOTHH B OXpaHa
MPUPO/IBI.

JdeMoHCcTpanuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepraackuid.

Tabmuubr u cxemsl: «[lumesbie 1enu», «bUoOIEHO3: COCTaB U CTPYKTypay,
«IIpuponusie coobmiectBa», «llenu nutaHus», «IKOJIOTHYECKAsT THUPaAMUJIAY,
«buocdepa u yenosek», «IKocucTeMa MUPOKOIUCTBEHHOI'O Jiecay, « IKOCUCTEMA
XBOWHOTO  Jieca», «buomeHo3s BogoéMa», «ArpoueHo3», «lIpumepHsbie
AHTPOIIOr€HHBIE BO3ACHUCTBHUS HA IPUPOAY», « BakHENIIINE UCTOUHUKHU 3arPA3HEHUS
BO3/lyXa M TPYHTOBBIX BOJ», «[louBa — BaxkHeMIas cocTapisitonias ouochepni»,
«®DakTopel  nmerpamauuu  nouB»,  «llapHukoBwiii  3ddexT»,  «DakTOpbI
PaIMOAKTUBHOTO 3arpsizHeHuss Ouocdepb», «OOmas crpykrypa Ouocheps,
«Pacnipoctpanenune xu3Hu B Ouocepe», «O30HOBBII 3KpaH Ouocdeps,
«Kpyrosopot yriepoaa B 0uocepe», «KpyroBopor azora B mpupoze».

OGopynoBanue: Mojenb-anmMKaus «TunuyHble OMOLIEHO3b», repOapuit
«PacrurenpHble cOOOIIECTBAY, KOUICKIINK «broiieno3y, «Bpeaurenu BaHEHIINX
CEIBCKOXO3SIICTBEHHBIX KYJBTYP», TepOaprU U KOJJIEKIIMHU PACTEHUHN U )KUBOTHBIX,
MPUHAAJICKAIME K Pa3HbIM SKOJIOTUYECKHM TpyInaM oaHOro Buaa, Kpacnas kaura
Poccuiickoii  denepanmu, u300pakKeHUs OXpaHSAEMBIX BHIOB pPACTCHUH U
KUBOTHBIX.



[INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BUOJIOTUN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cormacuo ®I'OC COO, ycranaBauBalTCs TpeOOBaHUA K pe3yJbTaram
OCBOEHHUSI  OOy4YalOIIMMHUCA IPOrpaMM  CpPEAHEro  00Iero  oOpa3oBaHUSL:
JUYHOCTHBIM, METAPEAMETHBIM H IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS mpeamera «buomorus»
BBIJICIIEHBI CIICAYIOIINE COCTABISIONINE: OCO3HAHNWE OOYYAOIIMMHUCS POCCUHCKOM
Ipak IaHCKOM MICHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOMpPEJCICHNI0, HAJIWYMe MOTHBAlMM K  OOYYCHHIO  OHOJIOTHH,
IICJICHAMNPABJICHHOE Pa3BUTHE BHYTPCHHUX YOCKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH W HMCTOPUYECKUX TPAIUIMA Pa3BUTHSI OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JESITEIbHOCTH [IEHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAMH, TPUCYIIUMH CHCTEME
OHMOJIOTHYECKOTO  00pa30BaHUsA, HAJIHMYHWE DKOJOTHYECKOTO IMPaBOCO3HAHHMS,
CIOCOOHOCTH CTABUTh L€ U CTPOUTH )KU3HEHHBIE TUTAHBI.

JIMYHOCTHBIE PE3yNIbTAThl OCBOEHHUS IMpeamMeTa «BHOIorus» JOCTUTalOTCS B
CIMHCTBE Y4YeOHOW M BOCHHUTATEIILHOW JIEATCIILHOCTH B COOTBETCTBHU C
TPATUIIMOHHBIMH POCCHUCKUMH COIIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU I[CHHOCTSIMH, IPUHATHIMH B OOIIECTBE MpPaBUIaMH W HOPMaMH
MOBEJICHUST U CHOCOOCTBYIOT TMPOIECCaM CaMOIIO3HAHMS, CAaMOBOCIIUTAHUS H
CaMOpPa3BUTHs, pa3BUTHS BHYTPCHHEH TMO3UIMHM JIMYHOCTH, MaTPUOTHU3MA,
YBKEHHUS K 3aKOHY M MPABOIMOPSIKY, YEJIOBEKY TPyJAa U CTapIileMy MOKOJCHHIO,
B3aHMHOTO YBaXCHHsS, OCPEKHOIO OTHOIIECHHUS K KYyJbTYpPHOMY HACICAUIO H
TPaIUIMSIM MHOTOHAIIMOHAIBHOTO Hapojaa Poccuiickoit denepanuu, mpupojae u
OKPY’KarolIen cpeie.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUs y4yeOHOro mpeamera «buomorus»
JOJKHBI OTPaXKaTh TOTOBHOCTD U CIIOCOOHOCTH 00YYarOIIUXCsl PYKOBOJACTBOBATHCS
c(OPMHPOBAHHON BHYTPCHHEH IMO3UIMEH JUYHOCTH, CHUCTEMOH IICHHOCTHBIX
OpPHCHTAIMi, TIMO3UTHBHBIX BHYTPCHHHUX  YOCKICHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OIBITA M OIBITA AEATEILHOCTH B MPOIECCE PealHn3alii OCHOBHBIX HaIpaBICHHIA
BOCITUTATEIBHOMN JIEATEIIbHOCTH, B TOM YKCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTD I'PAXKTAHCKOM MO3UIMH 00YYaIOIIErocs Kak akTHBHOTO

OTBETCTBEHHOI'O YJIEHA POCCUHCKOro OOIIECTBA;



OCO3HAHHWE CBOMX KOHCTUTYITMOHHBIX MPaB M 00S13aHHOCTEH, yBaXKCHHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JIEATEIIBHOCTH MTPU CO3JaHUU YUEOHBIX
POEKTOB, PEIICHUH Yy4YeOHbIX U T[O3HABATEIbHBIX 33/7a4, BBIMOJHEHUU
OMOJIOTUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIIEHUIO K
SBJICHUSIM COBPEMEHHOMU KU3HU U OOBSCHSTH €E;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMH YOCKICHUSIMH, KyJIbTYPHBIMUA IEHHOCTSIMU U
COIIMAJIbHBIM TMOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B NIPOLIECCE COBMECTHOIO BBIIOJHEHUS
y4eOHBbIX, TIO3HABATEIBHBIX M UCCJEAOBATEIbCKUX 3a7a4, YBAKHUTEIBHOTO
OTHOIIICHUSI K MHEHHUIO OIMOHEHTOB MPU OOCYXIAEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTbh K TYMaHUTAPHOM U BOJIOHTEPCKON AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

c(hOpMUPOBAHHOCTH POCCUMCKOM IpaxAaHCKOW UJIEHTUYHOCTH, TAaTPUOTU3MA,
YBaKEHHS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH mepea PoauHoil, ropaoctu
3a CBOHM Kpail, cBOO PonuHy, CBOM $3bIK M KYJbTYpYy, IPOLUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOT0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHUE K MPUPOJTHOMY HACIEAUIO U MaMSITHUKAM ITPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ POCCHUHCKMX YUYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTWMH, TOHUMAHUSA 3HAYCHHs OWOJOTMM B TO3HAHWHM 3aKOHOB
IPUPOJIbL, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

ujerHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHWE IYXOBHBIX LIECHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAaHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AYILEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMUTENSAM, CO3/IaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOIO TIPUHATHUS ILEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusamMu HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs ICTETUKY ObITa, HAY4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIIEHUH;



MOHUMAHUE IMOIMOHATBHOTO BO3ICHCTBHUS )KMBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HBIX BUJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, GOopMHPOBAHMUS KYJbTYPbI 3I0POBbSI U
3MOIMOHAJIBLHOIO 0JIaronmoJIy4ns:

MOHUMAHUE U pealii3alus 3J0pOBOro U 6€30macHOro oopasa *Ku3HH (310pOBOE
MUTaHKUE, COOJTIOJICHNE TUTUEHUYECKUX MPAaBUII U HOPM, COQTAaHCUPOBAHHBIN PEKUM
3aHSATHH W OT/AbIXa, peryispHas (Qu3nueckas aKTUBHOCTb), OEPEeKHOro,
OTBETCTBEHHOTO U KOMIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3HMUECKOMY U
MICUXUYECKOMY 37I0POBbIO;

NOHUMAHUE LEHHOCTH MpPaBUJ HWHIWBUAYAIBHOTO UM  KOJUIEKTUBHOIO
0€30macHOT0 MOBEICHUS B CUTYAIIUAX, YTPOXKAIOMINX 3JOPOBBIO U KU3HH JIIOJICH;

OCO3HAHUE TIOCIEJCTBUN W HENMPHUSATHS BPEAHBIX NMPHUBBIUCK (YHOTpeOICHUS
AJIKOT0J1s, HAPKOTHUKOB, KypEHUS );

6) TPy10BOI0 BOCIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHUE [IEHHOCTH MacTEPCTBa, TPYA0TIO0HE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTA TEXHOJIOTMYECKOM W COLMAIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIBHO
BBIIIOJIHATD TAKYIO JEATEIbHOCTD;

MHTEpEC K Pa3IUuHbIM cdepaMm MnpodecCUOHANBHONU JESTEIHbHOCTH, YMEHUE
COBEpILATh OCO3HAHHBIA BBHIOOpP Oyaymed npodeccun MW peaTU30BbIBATh
COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa3oBaHUI0O U C€aMOOOpa3OBaHHMIO Ha
MPOTSIKEHUN BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTMYECKH 11e7IecO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHMSI;

MOBBIIIIEHUE YPOBHSI HKOJOTUYECKON KYJIbTYpbl: MNPUOOPETEHUE OMbITA
MJIAHUPOBAHUSI TIOCTYNIKOB K OLEHKH WX BO3MOXHBIX TMOCIEACTBUN ISt
OKpY>KaroLen Cpe.ibl;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM U MyTed ux
pelIeHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpETAEMBbIE TPU NU3YUEHUU OMOJIOTMH 3HAHUS
M yMEHUS TpUd  pEHICHUH MpoOJieM, CBSI3aHHBIX C  PAIMOHAIBHBIM
IPUPOJONOIb30BaHUEM  (COONIOACHUE  TpaBW  TOBEACHUS B IPUPOJE,
HaMpaBJICHHBIX Ha COXPAaHEHHWE pABHOBECHUS B HKOCHUCTEMAX, OXpaHy BHUJIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE HENMPUATHE ICUCTBUM, TPUHOCSIIUX BPE] OKPYKAIOLIEH PUPOTHON
cpene, yMEHHE MPOTrHO3MPOBATh HEOJIAroNpUATHBIE 3KOJIOTMYECKUE MOCIEACTBUS
IPEANPUHUMAEMBIX ACHCTBUN U IPENOTBPALLATH UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO MBIIUIEHUS, SYKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKAaTUBHOM M COLAAIBHOMN
IPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUUYECKON JESITEIIbHOCTU 3KOJIOTMYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KYJIBTYP, CHOCOOCTBYIOILETO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHKUE SA3BIKOBOM M YWTATEIbCKOW KYyJIbTYphl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U MIO3HAHUS MUDA;

NOHUMaHuE crneuu@uku OHOJOTMU Kak HayKd, OCO3HaHUs €€ poju B
(opMUPOBaHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUM IEJIOCTHOI'O
OPEACTABICHUS. 00 OKpPYXAlolEM MHpPE KaK O €JUHCTBE MPUPOJIbI, YEJIOBEKAa U
oOlecTsa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W peueHud MpodieM
COXpaHEHUs TPUPOIHOTO PAaBHOBECHS,

yOexk1EHHOCTh B 3HAYMMOCTU OWOJIOTUU JJIi COBPEMEHHOM LMBHJIM3ALIUU:
o0OecrieyeHrss HOBOTO YPOBHSI Pa3BUTHS MEIULMHBI, CO3JAaHUE IMEPCHEKTHUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  pellaTh pecypcHble  MpoOJeMbl  pPa3BUTHUS
YeJI0BEYeCTBa, IOUCKA MyTeH BBIXOAA U3 INI00AJIbHBIX HKOJIOTHYECKUX MPOOIeM U
o0ecrieueHus  Mepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIHLHOMY
UCIIOJIb30BAaHUIO TPHPOAHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKUX 3HAHUW B IENIX
NOBBIIIEHUS OOIIEHl KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIpPAaMOTHOCTH, Kak
COCTAaBHOM 4YacTH (PYHKIMOHAJIBHOW I'PaMOTHOCTH OOydarouiuxcs, (popmMupyemon
IpY U3y4EeHUU OMOJIOTHH;

MOHUMAHHUE CYLIIHOCTH METOJOB MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaeMmble 3HAHWS /JIs aHajdu3a u
OOBSACHEHHMS SBJIICHUW OKPYXKAIOLIEro MUpa U MPOUCXOAUIMX B HEM HM3MEHEHUH,
yMEHHUE JielaTh OOOCHOBAHHBIC 3aKIIIOUEHHS HAa OCHOBE HAy4HbIX (DAKTOB u
UMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OMOJOTMYECKHE 3HAHMS IS
penieHust Ipo0JieM B peajbHbIX KU3HEHHBIX CUTYaLUSX;

OCO3HAaHHE ILIEHHOCTHM HAYyYHOW JAESATEIbHOCTU, TOTOBHOCTH OCYUIECTBIATH
IPOEKTHYIO M MCCIIEIOBATENBCKYIO AEATENBHOCTh HHINBHUYAIbHO U B IPYIIIIE;



TOTOBHOCTh W  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYyYECHUIO HOBBIX 3HAHWA TIO OHWOJOTHH B
COOTBETCTBHUH C )KU3HEHHBIMH MMOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHbIE pe3yabTaThl OCBOCHHS yueOHOTro mpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMble IS (OPMHUPOBAHHMS MHPOBO33PCHHS OOYYArOITUXCS
MEXTUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIEHAYYHBIC TTOHSITHUS, OTPAKAIOIIHEC
IIEJIOCTHOCTh HAyYHOH KapTHHBI MHpa H CIHCOIH(PHKY METOIOB TO3HAHUSA,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPIHs, SBJICHHUE, MPOIECC,
cHUCTEeMa, HAy4YHBIH (haKT, IMPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TCOPHS,
WCCIIeI0BaHNe, HAOI0ICHNEe, U3MEPEHHE, YKCIIEPUMEHT U IPYTHX ), yHUBEPCATLHBIE
ydeOHbIe JeiCcTBUS (IMO3HABaTEIbHBIC, KOMMYHHKATUBHBIC, PETYJSITUBHEIC),
obecnieunBaronue GopMupoBaHue GyHKIIMOHAIHPHON TPAaMOTHOCTH W COITMAJIbHOM
KOMITICTCHIIUM ~ OOYYarOIIMXCS, CIIOCOOHOCTh  OOYYaloIMXCs  HCIIOJIb30BaTh
OCBOCHHBIC MEKIUCIUTINHAPHBIC, MUPOBO33PECHUECKHE 3HAHUS M YHHUBEPCATLHBIE
y4eOHBIC JICHCTBUS B TT0O3HABATEIILHON M COIMATLHOM MPAaKTHKE.

MeranpenMeTHbIe pe3ysbTaThl OCBOCHHS IPOTPAMMbI CPEIHETO OOIIero
00pa30BaHUs TOKHBI OTPAXKATh:

OBJaenue YHHUBeEpPCAJIbHBIMH y4eOHBIMU NMO3HABATEJbHBLIMH
JIEUCTBUSIMM :

1) 6a30BbIE JIOTHYECKHE AeiCTBHA:

CaMOCTOATENLHO  (OPMYIMpPOBaTh W aKTyaJlW3upoBaTh  MpoOIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh MPU OCBOCHMHM 3HAHUM MPUEMBI JIOTHUYECKOTO MBIIIICHUS
(aHanu3a, CHHTE3a, CPaBHEHHMS, KiITacCU(pUKAIIUHA, 000OIICHHUS), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHITHH (BBIACIATh WX XapaKTepHbIC MPU3HAKH, YCTAaHABIMBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTPEACNISITh 1EeJU JASATEeIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH ICIISIMU;

UCIIOIb30BaTh OMOJIOTHYCCKHE MOHATHUS JJIs1 OOBSICHEHNS (haKTOB M SBIICHUI
YKUBOU IIPUPOLBI;

CTPOHUTH JIOTMYECKUE pacCyXacHUs (MHIAYKTUBHBIC, JCAYKTUBHBIC, IIO
AQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B paccMaTPUBAEMbBIX
SIBJICHHSIX, (DOPMYITUPOBAThH BBIBOJIBI M 3aKITFOUCHUS,;

PUMEHSTH CXEMHO-MOJICIILHBIC CPEICTBA JUTSI TTPEICTABICHUS CYIIECTBEHHBIX
CBSI3¢M M OTHOIICHUH B H3ydaeMbIX OHOJIOTMYECKMX OOBEKTaxX, a TaKkKe
POTUBOPEYHI PA3HOTO POJA, BBISABICHHBIX B PA3IMYHBIX HH(POPMAITMOHHBIX
MCTOYHHUKAX;



pa3pabarbiBaTh IUIaH pelIeHHs] MpoOJeMbl ¢ YYETOM aHajan3a HWMEIOLIUXCS
MaTepHUaAIbHBIX U HEMAaTePUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B ICSITEIIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN JAESTENbHOCTH;

KOOPAMHUPOBATH U BBIMOJIHATH pabOTy B YCIOBUIX PEAIbHOTO, BUPTYaIbHOI'O
¥ KOMOMHUPOBAHHOT'O B3aUMOJECHCTBUS;

pa3BUBATh KPEATHBHOE MBIILICHUE TIPU PEIIEHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEI0OBATEIbCKIE NeiiCTBHUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-HUCCIIEI0BATEIbCKON U MPOSKTHOM JESTEIbHOCTH,
HaBBIKAMM  pa3peuieHusi npoOsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/I0B PELIEHUS IPAKTUUECKUX 331a4, IPUMEH CHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHUS;

UCIIOJIB30BaTh pA3JIMYHbIE BUBI JIESITEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HaHUS, €ro HHTEpPHpeTalud, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4€OHBIX
CUTYaLUsX, B TOM YUCIIE IPU CO3JJaHUH YUEOHBIX U COLUAIBHBIX IPOEKTOB;

(opMUpOBaTh HAyUHBIA TUI MBIIUICHUS, BJIaeTh HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (opMynaupoBaTh COOCTBEHHBbIE 3aJayd B 00pazoBaTEIbHOMN
JESTeIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISBIATH IPUYMHHO-CIEACTBEHHBIE CBS3M M aKTyaJIH3UpoOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ PEIICHUs], HAXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a]1aBaTh MapaMeTPbl U KPUTEPUU PEILICHNUS;

AHAJIM3UPOBATh IIOJIYYEHHBIE B XOJE€ PEUICHUS 3aJadd  PeE3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYallUsM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

OCYIIECTBJIATh LIEJICHANPABICHHBIN MOUCK IEepeHoca CPEACTB M CHOCO00B
NENUCTBUS B MPO(ECCUOHANBHYIO CPEAY;

YMETh NEPEHOCUTHh 3HAHUS B IMO3HABATEIbHYIO M MPAKTUYECKYIO OOJacTH
KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeH;

BBIIBUTaTh HOBBIE WJEH, Mpejararb OPUrMHAIBHBIE MOAXOJbl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

3) pabora ¢ nndopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMALUHU (TEKCTE yueOHOIro
nocoOus, HAy4YHO-TIONMYJISIPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTEepHeTe), aHaIU3UpOBATh
MH(GOPMAIIMIO Pa3IMYHbIX BUJOB U (DOPM IPE/ICTABICHUSI, KPUTUUECKU OLIEHUBATh
€€ JJ0CTOBEPHOCTh U HENIPOTHBOPEUYNBOCTH;



dbopMyIHpOBaTh 3amPOCHl U MPUMEHSATH PA3JIMYHBIC METONBI MPU TOUCKE H
oTOope Ouosiornyeckor mHpopManru, HEOOXOAUMOM Il BBINOTHEHUS YYEOHBIX
3ajad;

npuOOpeTaTh OIBIT HCHOJIB30BaHUS HMHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCITOJIb30BAHUS PA3TUYHBIX
TTOMCKOBBIX CHCTEM;

CaMOCTOSATEIILHO  BBIOMpATh  ONTHUMaIbHYI0  (OpMY  TPEACTABICHHUS
O6uonoruyeckor nHGopManuu (CXembl, TpadUKH, TUArpaMMbl, TAOJIUIIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Oouosornueckod MHGOpMALMEl: NPUMEHATh XUMUYECKHe, (U3HYECKUE U
MaTEeMaTUYECKUe 3HAKW W CHUMBOJBI, (HOpMyIibl, aO0peBHaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJIaJ€Th  HABBIKAMHM  paclo3HaBaHUA M 3alIUThl  UHOOpMAILNH,
uH(OpPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyajieHne yHUBEPCATbHBIMU KOMMYHHUKATUBHBIMU JA€HCTBUSAMM:

1) obmenme:

OCYIIECTBJISITh KOMMYHHUKAIIMHU BO BceX c(pepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTe WJIM JUCKYCCHUU TIO CYIIECTBY OOCY»XAaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKICHUS OTHOCHUTEIHHO BBITIOJIHCHUS TIpejiaraeMoun
3a/1a4d, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3MIIMN JIPYTrUX YYaCTHHUKOB
JMasora Wil JUCKYCCUN);

pacmo3HaBaTh HEBEpOAJIbHBIE CpPEACTBA OOINCHUS, TOHMMATh 3HAYEHUE
COIMAIBHBIX 3HAKOB, MPEIMOCHUIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(QIMKTHI K BECTH ITIEPETOBOPHI;

BJIAJCTh Pa3IMYHBIMU CIIOCOOaMHU OOIIEHUS W B3aMMOJICUCTBHS, TTOHUMATh
HaMEpEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEILHOE OTHOIICHNUE K COOECETHUKY
U B KOPPEKTHOU GopMe (HopMyIupoBaTh CBOM BO3PAKEHNUS;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHUSI C HCIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1esITeIbHOCTD:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaTbHOM
paboThI IPH PEIICHUU OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBAaThH HEOOXOIUMOCTh
MpPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJICHCTBUS PU PEIICHUH YIEOHOM 3a/1a4H;

BEIOWPATh TEMATHKy M METOJBl COBMECTHBIX NEUCTBHM C ydéToM OOMUX
WHTEPECOB M BO3MOXKHOCTEH Ka)KOTO YieHA KOJUICKTHBRA,;

OpUHUMATh 1IeJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATH JICUCTBUS II0 €€ JIOCTHUKEHHUIO: COCTABJIATH IJIaH JCWCTBUU,



pacupenenaTb poiad € YyYETOM MHEHHMI YYAaCTHHKOB, OOCYXKIAThb pE3YJIbTaThl
COBMECTHO palbOThI;

OLICHUBATh KaY€CTBO CBOETO BKJIa/1a U KaXKJAOT0 YYaCTHUKA KOMaHbI B OOLIUI
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTh HOBBIE IPOEKTHI, OIEHMBAThb HUAEH C MO3UIUU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh TMO3UTHUBHOE CTPATETUYECKOE IMOBEJECHUE B Pa3IMYHbIX
CUTYaIHsX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATHBHBIM.

OByajieHNe YHUBEPCATbHBIMHU PEryJISTHBHBIMHU JeHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISIBICHUS MpoOJieM M UX
pEIIeHUs B )KU3HEHHBIX U YYCOHBIX CUTYaIUSX;

BbIOMpaTh HAa OCHOBE OHOJOTMYECKMX 3HAHHWM IIeJIeBbIE M CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHCTBHUSIX M MOCTYIKAax MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 37I0POBBIO0 OKPYIKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh MTO3HABATEIBHYIO JESITEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIEC 3a/lauu B 00pa30oBaTEIbHON
NEeATENbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOATENIbHO COCTABIISATH IJIaH pEIIeHUs MPOOIEMBI C YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacUIMpsTh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTECHHUI;

JieJ1aTh OCO3HaHHbBIN BBIOOP, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32
pELICHHUE;

OLICHUBATh NPUOOPETEHHBINA ONBIT;

crocoO0CTBOBATh (HOPMHUPOBAHUIO U TPOSBICHHUIO IIUPOKOW SPYIULUU B
pa3HbIX 00JacTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KyJIbTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IEISIM;

BJaJeTh HABbIKAMU  MO3HABaTENbHON  pedrexkcun Kak  OCO3HaHUs
COBEPILAEMBIX JIEUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX pPE3YyJIbTaTOB U
OCHOBaHM, UCIOJIb30BaTh MPUEMBI pedIeKCUU JJisi OLUEHKH CUTYyallMu, BbIOOpa
BEPHOT'O PELLIEHUS;

YMETh OLEHUBATH PHUCKM U CBOEBPEMEHHO MPUHHUMATh PELICHUS MO HX
CHUKEHUIO;

OpPUHUMATh MOTHUBBI W apryMEHThl APYrUX TMpU aHallu3e pe3yJIbTaToB
NEeATENbHOCTH;



3) npuHsiTHE cedsI M IPYrux:

OPUHUMATh Ce0sl, MIOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IPUHAMATh MOTHBBI M apryMEHTBl JPYTHX @PU aHaJIU3€ pPE3yJIbTaTOB
NEATENbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OIIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € TO3ULIMU JPYTOro YeJOBEKa.

IHPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbel COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT CHEUpUUEcKHe s yueOHoro npeamera «buonorus»
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHHIO, HHTEPIIPETALUU U
npeoOpa30BaHUI0 3HAHWUM, BUBI NEATEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
OPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Y4EOHBIX CHUTyallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHbIX C Ouonorueil. B mporpamme mnpenMeTHbie
pe3yJIbTaThl MPEACTaBICHBI IO TOJJaM 00yUYEHUSI.

[IpeameTHble pe3ynbTaThl OCBOEHHs yueOHoro npeamera «buonorus» ¢ 10
KJaacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUHM O MECTE U POJU OMOJIOTUU B CUCTEME HAYYHOTO
3HAHHUA E€CTECTBEHHBIX HAyK, B (OPMHpPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHpPAa M HAy4YHOTO MHMPOBO33PEHMS, O BKIAJE POCCUUCKUX U
3apyOeXHBIX Y4YEHBIX-OMOJIOIOB B pa3BUTHE OHOJOTUM, (YHKIUOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA IS PELLICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKPBIBATH COJEpKAHUE OUOIOIMYECKMX TEPMHUHOB W MOHITHIL:
KU3Hb, KJIETKA, OPraHu3M, MeTa00I13M (0OOMEH BEILECTB U MPEBPALLEHUE SHEPTHH ),
roMeocTa3 (caMoOperyJssiliusi), YpOBHEBas  OpraHu3alus HKUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHUE (PEPOIYKIIHS ), HACIEACTBEHHOCTh, ”3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JIaraTb OHOJIOTMYECKHE Teopuu (KIJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAs, LEHTpaJbHasg J0rMa MOJIEKYJSIpHON Ouosnoruu), 3akoHsl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u yueHust (0 meHTpax MHOTOOOpa3us u
MPOUCXOKICHUS KyJIbTYpHBIX pacTenuit H. . BaBuioBa), onpeaensiT rpaHULlbl KX
NPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOI'O MO3HAaHUS B OMOJIOTUU: HAOJIIOIEHUE U
OINMCAaHHUE JKUBBIX CUCTEM, IPOLECCOB M SBJICHUM, OpraHu3alus U IPOBEACHUE
OMOJIOTMYECKOT0 AKCIIEPUMEHTA, BBIIBU)KEHHE TUIIOTE3bI, BBISIBJIEHUE 3aBUCUMOCTH
MEXIYy HUCCIEAYyEeMbIMU BEIUYMHAMH, OOBSCHEHUE TMOJYYEHHBIX pE3YyJIbTaToB,
VICIIOJIb30BAHHBIX HAYYHBIX IOHATUH, TEOPUM U 3aKOHOB, YMEHME JI€JIaTh BBIBObI
Ha OCHOBAaHMM MOJIYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJEIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK IMPOKAPUOT U
AYKapuoOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
pOLIECCOB: OOMEHA BEILECTB M MPEBpALICHUs] SHEPTUU B KJIETKE, (POTOCHHTE3A,
IJIACTUYECKOTO W DHEPreTHuYeckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, MeHo3a,
OIUIOJIOTBOPEHUS, PA3MHOXEHHS, HWHIUBUAYAIBHOTO pPa3BUTUS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHHS JUIsl OOBACHEHUS] OMOJOTMYECKUX
IIPOLIECCOB W SIBJICHUU, JJIs NPUHATUSA NMPAKTUYECKUX PELICHUM B IOBCEIHEBHOU
KHU3HU C LeNplo obOecriedeHus Oe30MacHOCTH CBOETO 3J0POBbsl U 310POBbS
OKPY’KaIOILUX JIOJeH, COOJII0IEHHUS] HOPM I'PaMOTHOIO MOBEICHUS B OKPY KArOIIei
OPUPOIHON cpesie, MOHMMaHUE HEOOXOJMMOCTH HCIOJIb30BAaHUSL JIOCTHUKEHUN
COBPEMEHHOMU Ouosoruu " OMOTEXHOJIOTUM IS PAIMOHAIBLHOTO
IPUPOIOIOIb30BAHHUS;

YMEHUE pellaTh »JJIEMEHTAPHbIE TIE€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOpUIHOE CKpEUIMBaHUE, CIIEIUICHHOE HAaclel0BaHue, COCTaBISITh CXEMbl
MOHOTHOPHUIHOTO CKPEIIMBAaHMS i1 MpeICcKa3aHus HAclleOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OpAaTOpPHbIE M MpakTUYeCKue padoThl, COOIHOAATh
IpaBuJIa MpU padboTe ¢ yI4eOHBIM U JIA0OPATOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIIEHUBATh M HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJIEP)KAHMS, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOUYHUKOB (CPEICTBA MAacCOBOM MH(POPMAILIUU, HAYYHO-TIOMYJIAPHbIE
MaTepHalibl), STUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B OHOJIOTUH,
MEIMIINHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMHCbMEHHBIE M YCTHBIE COOOIICHHUS,
000011258 OMOIOTHYECKYI0 MH(OPMAILIMIO W3 HECKOJbKUX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BATh TOHATUIHBIN arrnapaT OMOJIOTHH.

[IpenMeTtHbie pe3ysbTaThl OCBOEHUSA yueOHOTo mpeamera «buonorus» ¢ 11
Kjlacce OJKHBI OTPaXXaTh:

c(hOpMHPOBAHHOCTh 3HAHUIA O MECTE U POJU OUOJIOTUU B CHCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAyYHOT'O MHPOBO33PEHMS, O BKIJIAJE POCCHUICKHX U
3apyOeXHbIX YYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTWH, (PYHKIHMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKa ISl pelICHUs )KU3HEHHBIX 33/1a4;

yMEHUE PACKPHIBATH COEPKaHNE OMOIOTUYECKUX TEPMUHOB U MTOHSATUH: BU/I,
NOMyJISIUs, TEHO(OHI, HSBONIIONUSA, ABUXKYIIHME CHIIBI ((PaKTOphI) SBOJIIOIHUH,
IPUCHOCOOJIEHHOCTh OPraHU3MOB, BUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,
OKOCUCTEMA, MPOAYLEHTHl, KOHCYMEHTBI, pEIAYLEHTbl, LENu MUTaAHUsi,
AKOJIOTHYECKas MUpaMuia, Onoreoenos, ouocdepa;



yMEHHE H3j1araTh OHOJOTMYEeCKHEe TEOpHH (SBONMIOIHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIIOLUMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimieBoro cxonacrtea K. M. bspa, uepenoBaHus riaBHBIX HaIlpaBiICHUH H
nyTted somoruu A. H. CesepuioBa, yuenus o 6uochepe B. M. Bepnanckoro),
ONPEAEIISITh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BIIAJIETh METOJJAMU HAYYHOrO MMO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMKCAHUE >KUBBIX CHCTEM, MPOLIECCOB U SBJICHUM, OpraHu3alus U IMpOBEACHUE
OMOJIOrMYECKOro 3KCIIEPUMEHTA, BBIIBMXKEHUE TUIIOTE3bI, BBISABICHUE 3aBUCUIMOCTH
MEXITYy HWCCIEAYEeMbIMU BEIWYMHAMH, OOBSCHEHHE IOIYYEHHBIX pPE3yJIbTAaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATUNA, TEOPUN U 3aKOHOB, YMEHUE JI€NIaTh BBIBObI
Ha OCHOBAHMH MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBICIATh CYLIECTBEHHbIE TPU3HAKH CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHJIOB, TMOMNYJISIHI, OTPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreoleHO30B M 3KOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BHUI000pa30BaHUs, MPHUCIOCOOIEHHOCTH
OpPraHM3MOB, JEUCTBUS OSKOJOTMYECKHX (PAKTOPOB Ha OpraHM3Mbl, IepeHoca
BELIECTB M IIOTOKA SHEPIMM B SKOCHUCTEMAaxX, AHTPONOTE€HHBIX HM3MEHEHUU B
DKOCHCTEMAax CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB W OUOTr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJyYCHHbIE 3HAHHS JUIsi OOBACHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PELICHUN B ITOBCEIHEBHOMN
KU3HU C LeJbl0 oOecrieyeHus: 0e30MacHOCTH CBOETO 3/I0POBbSl M 30POBbS
OKpY>KaIOIUX JIOAEH, COOJII0/IEHUSI HOPM IPaMOTHOTO MOBEJEHUS B OKpY KaroLIei
OPUPOTHON cpene, MOHUMAHHE HEOOXOIMMOCTH HCIOJb30BaHUS JIOCTHIKEHUMN
COBPEMEHHOU OMOJIOTMH JIJIs1 PALlMOHAIILHOTO TPUPOAOII0Ib30BaHNUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTaBISATh CXEMBbI
NepeHoca BeIIeCTB U SHEPTUU B dKOCHUCTeMaXx (IIeMU MUTaHUs);

yMEHUE BBIMOJHATH JTA0OPATOPHBIE W TPAKTUYECKHe pPabOThI, COOIIOAATH
paBuiia Mpu padoTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIEHUBATh M HUHTEPHPETHPOBATH HHGOPMALIHIO
OMOJIOTUYECKOTO  COJIEP)KaHMS, BKIIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpeACTBa MaccOBOW MH(OpMALIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaThb  IJ0OAJIbHBIE  DKOJOTMYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOILIEHUIO K HUM COOCTBEHHYIO MMO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOLICHMUS,
000011258 OMOIOTUYECKYI0 MH(DOPMAILIMIO M3 HECKOJbKUX MCTOYHHMKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN armnapaT OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHHe pa3/iesioB H TeEM uudpoBbie
Ne ni/m P Kontpoasnsie | IlpakTnuyeckue (1upp )
NMPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsI
pecypchl
bubnunorexa [IOK
! bronorns kax rayxa 1 https://m.edso0.ru/7f41¢292
2 JKuBble crCcTeMBI M MX OpraHH3aIns 2 bubmorexa I[JOK
P . https://m.edso0.ru/7f41¢c292
bubmoreka [JOK
X 7| 6 3,5
3 MMUYECKHUI COCTAaB U CTPOCHUE KIIETKU httos://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 XK 20 1
MBHEACTEIRHOCTE TICTIH https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHME M MHIUBUAYAIIBHOE PA3BUTHE 8 3 bu6mmoteka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢c292
5 HacnencrBeHHOCTh U U3MEHUYUBOCTD 21 3 bu6anoreka LIOK
OpPTaHU3MOB https://m.edsoo.ru/7f41c292
7 Cenexust opranu3mMoB. OCHOBBI 3 5 bubnmnoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
bu6nunorexa [IOK
8 P 2
SSEPBHOE BPEMA https://m.edsoo.ru/7f41¢c292
OBHIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68 0 12,5



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbie
Ne n/m P Konrpoibubie | IlpakTnueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypchl
bubmuorexa [JOK
1 1
IBOMOLHONHAA GHOTOTHS o https://m.edsoo.ru/7f41cc74
5 BoO3HUKHOBEHME U pa3BUTUE XKU3HU Ha 9 05 bubnuoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
1
3 OpraHH3Mbl 1 OKpY>KaiONas cpeia > https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa v 9KOJIOTHUECKHUE CUCTEMBI 9 E;f;ﬁ?:éi?ﬁﬁ f41cc74
but6mmoreka [IOK
5 P 2
C3CPBHOE BPEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

[NPOIT'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KouuvecTBO yacoB DJIeKTPOHHBbIE
Nen/m | Tema ypoka Kontpoabubie | IlpakTnueckue Aara unpposrre
Bcero U3ydeHHusi | oOpa3zoBaTejibHbIE
padoThbI padoThbI pecypesI
1 buonorus kak KOMIUIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOT'0 00IIeCTBa
5 JKuBbIE CUCTEMBI M MX CBOMCTBA. 1
YpoBHEBas OpraHU3AINS KUBBIX CUCTEM
3 HcTopust OTKpHITUS U U3YYECHUS KIIETKU. 1
Knerounas Teopus.
4 XUMHYECKUN COCTaB KJIETKU
5 MuHepanbHbIe BENIECTBA KICTKH, UX 1
Ouosorudeckas poib
Opranuydeckue BelecTBa KJIeTKH —
oenku. CBoMCTBA, KIIacCH(PUKALIAS U
6 ¢bynkun 6enkoB. JlabopaTopHas pabora 0.5
«Ob6HapykeHHne OETKOB ¢ TOMOIIBIO
KaueCTBEHHBIX PEaKIIU»
7 Opranuydeckue BelecTBa KJIeTKH — 1
YTJIEBOABI
3 Opranuveckue BeIecTBa KISTKH — 1
JTUTIUIBI
9 Hyxkneunoseie kucnortsl. JIHK u PHK. 1 05

Jlabopartopnas padota «ccnenoBanue




HYKJIICMHOBBIX KUCJIOT, BBIJICJICHHBIX U3
KJICTOK pPa3JIMYHBIX OPraHUu3MOB»

10 Tumns! kietok. [IpokapuoTndeckas kieTka
CtpoeHue 3yKaprOTHIECKOW KIIETKH.

11 [TpakTuueckas padota «3ydenue 0.5
CBOWCTB KJIETOYHON MEMOpPaHbD»

12 IToBepXHOCTHBIN anmnapar KJIE€TKH
OnHOMEMOpaHHBIE OPraHOUABI KISTKH.

13 [IpakTuueckas padora «3ydenue 05
JIBMOKEHUS IIUTOTIIIA3MBI B PACTHTEIBHBIX
KIIETKaxX»

14 [ToyaBTOHOMHBIE OpTaHOM bl KJIETKU:
MHUTOXOHAPHH, TIJIACTHIBL.

15 HemeMOpaHHbIe OpraHOU/IbI KJIETKU

16 Ctpoenue u pyHKIUH A1pa.

17 XpOMOCOMBI.
CpaBHHTENIbHAS XapaKTEPUCTHKA KIETOK

18 sykapuort. JlabopaTopHas pabora 05
«W3yueHune cTpoeHust KJIETOK Pa3InYHbIX '
OpPTraHUu3MOB»
AccuMuIAIMA U JUCCUMMIISIINS — JIBE
CTOpOHBI MeTaboam3Ma. Turbl oOMeHa

19 BemecTs. JlJaboparopHast pabota 05
«3yuenue pepMEHTATUBHOTO '
paciIerieHus IepoKCUIa BOJI0poJia B
PACTHUTENBHBIX U JKUBOTHBIX KJICTKaX»

20 benku-akTuBaTOpHI U OEIKU-UHTUOUTOPHI

21 ABTOTpO(HBIN THII 0OMEHA BELIECTB




22

dorocunuTes.

Xemocunres. JlabopaTopHas padora

23 «CpaBHeHHe Tpo1ieccoB (POTOCHHTE3A U 0.5
XEMOCHHTE3a»

24 AHa’poOHbBIE U a3pOOHBIC OPTaHU3MBI.
OTarbl SHEPreTu4eckoro ooMeHa
Bupycsl — BHeKs1eTOUHBIE (POPMBI KU3HU

o5 U o0NHUraTHele MapasuTsl. BupycHsie
3a00JieBaHUs YeIIOBEKA, )KUBOTHBIX,
pacTeHui

26 JKu3HEHHBIN [TUKIT KJIETKU
Jlenenue KIE€TKH — MUTO3.

97 Jlaboparopnas padota «Habmronenue 05
MHUTO32a B KJIIETKaX KOHYMKA KOPEeIIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

28 Tkanu pacrenuii. JlJabopatopHas pabota 05
«3yueHne TKaHell pacTeHUI '
TxaHU )KMBOTHBIX M Y€JIOBEKA.

29 Jlaboparopnas pabota «3ydeHne Tkanen 0.5
YKHUBOTHBIX)»

30 DopMbl pa3MHOKEHUST OPTaHU3MOB

31 [TomoBo€ pa3MHOKEHHE

32 Meiio3
I"amerorenes. O6pa3oBaHue U pa3BUTHE

33 MOJIOBBIX KJIeToK. JlabopaTopHas paboTa 05

«3yuenue cTpoeHHs MOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOIIpEnapaTax»




34

WNHauBuyansHOE pa3BUTHE OPraHU3MOB
— OHTOT'€HE3

35

3a1<na,u1<a OpraHoB U TKaHEeU U3
3apOAbIIICBLIX JINCTKOB

36

Poct 1 pa3BuTHE )KUBOTHBIX.
Jlaboparopuas pabota «BrisiBieHue
MPU3HAKOB CXOJICTBA 3aPOIbIIICH
MO3BOHOYHBIX KHBOTHBIX)»

0.5

37

Pa3mHOXeHMe U pa3BUTHE PACTEHUM.
Jlabopartopnas pabota «CTpoeHue
OpPTaHOB Pa3MHOXECHHUS BBICIITHX
pacTeHum»

0.5

38

39

I/ICTOpI/IH CTAaHOBJICHHA U PA3BUTHUA
ICHCTUKH KaK HayKH

OCHOBHBIE TIOHATHS U CHMBOJIBI
reHetuku. Jlabopatopnas pabora
«/Ipo3oduina kak 00bEKT reHETHYECKUX
HUCCIIEIOBAHUI

0.5

40

3aKOHOMEPHOCTH HACIIEIOBAHUS
NpU3HAaKOB. MoHOTHOpUIHOE
ckpeuBanue. [Ipaktuueckas paborta
"N3y4deHue pe3yapTaToB
MOHOTMOPUAHOIO CKPEIIUBAHUS Y
npo30¢uh"

0.5

41

[MuTonoruyeckre OCHOBBI
MOHOTHOPUIHOTO CKPEIIMBAHUS

42

AHQJIM3UPYIOIIIEE CKPEIIUBAHUE.
Henonnoe nomunnpoBanue




JurulpunHoe cKkpeluBaHue.
[TpaxTrueckas padora «M3yueHue

43 1 0.5
PE3yNbTATOB TUTHOPUIHOTO
CKpEIIUBaHUA y IPO30(DHUITBDY
44 [{uTonornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpEITUBaHUS
45 CueruieHHOE HaclleZJOBaHUE ITPU3HAKOB 1
46 XpoMoCcOMHas TEOpHs HACAEACTBEHHOCTH 1
47 ['enetuka mona 1
48 ['eHoTHI Kak LENOCTHAS cUCTEMA 1
49 I'eneTnyecKkuii KOHTPOJIb Pa3BUTHUA 1
pacTeHHiA, )KUBOTHBIX M Y€IOBEKa
50 N3meHunBOCTh NpHU3HAKOB. Buibl 1
W3MECHUYUBOCTH
51 MonudukanronHas "3AMEHYHUBOCTh 1
BapuanuonHslii psij ¥ BapualmoHHas
kpuBas. JlaboparopHas padota
59 «HMccnenoBanne 3aKOHOMEPHOCTEN 1 05
MOIU(DHUKAITIOHHOW U3MEHUYHUBOCTH. '
[TocTpoenue BapualiiOHHOTO psija U
BapHaIlMOHHON KPUBOI»
53 ['eHOTHIIMUECKAsT N3MEHUNBOCTb. 1
KoMOuHaTHBHASI H3MEHYUBOCTh
MyTannoHHasi K3MEHYUBOCTb.
54 [TpakTrueckas padborta «MyTanuu y 1 05

Jipo30¢ bl (Ha TOTOBBIX
MUKpoIIpenaparax)»




55

3aKOHOMEPHOCTH MYTallMOHHOTO
rpoiiecca. JUUTeHETHKA U STTUTCHOMHKA

56

I'enetuka yenoseka. [IpakTuueckas
pabota «CocTaBlieHHEe U aHAJIU3
POAOCIOBHOI

0.5

57

MeTto bl METUIIMHCKON T'€HETUKHA

58

3HadeHue MEIUIIMHCKOM T€HETUKHU B
npeaAOTBpAlliICHUN U JICUCHUNU
FeHEeTUYECKHUX 3a00JIeBaHMH YeI0BEKa

59

OCHOBHBIE ITOHATHS CCJICKIIHNU.
Jlaboparopnas pabota «/3y4ueHue copToB
KYJIETYPHBIX PACTEHHH U TIOPOJT
JOMAIITHUX KHBOTHBIX)

0.5

60

MeTopl CeIeKIIMOHHOM pabOTHI.
Jlaboparopras pabota «3ydecHue
METOJIOB CEJICKIIUU PACTCHUI

0.5

61

JlocTKeHMs CeNeKIIMU PACTEHUN 1
KUBOTHBIX. [IpakTueckas pabora
«IIpuBuBKa pacTeHUI»

0.5

62

CoxpaHeHue, N3y4eHHE U UCIIOJIb30BAaHUE
TEHETUUYECKUX PECYPCOB

63

buorexHonorus kak Hayka U oTpacib
npousBojcTBa. [IpakTuyeckas pabota
«M3ydyenne 00beKTOB OMOTEXHOIOTUNY

0.5

64

OcCHOBHBIE HaNPaBJICHHSI CHHTETUIECKOU
ononoruu

65

XpOMOCOMHaSI W ICHHas1 MHXKCHCPUA

66

MGI[I/II_[I/IHCKI/IG OHMOTEXHOIOTUHI




Pesepsnelii ypok. [IoBTopenue,

67 . 1
0000111eHNEe, CHCTEMATH3AIMS 3HAHUH
68 Pesepsublii ypok. [IoBTopenue, 1
00o0011eHne, cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 68 125

[NPO'PAMME




11 KJIACC

KouanuyecTBo yacos JJIeKTPOHHbIE
Ne Hdara undposbie
w/n Tema ypoka Beero KonTpoabubie | IlpakTHuyeckue u3yweHnsi | 00pa3OBATETbHEIe
padoTbI padoTbl
pecypchbl
1 DBOJIIOIMS U METOJIBI €€ U3yUCHHUS 1 bubmorexa [OK
https://m.edso0.ru/863ea20e
9 Hcropus pasBuTHs NPEACTaBICHUN 1 bubnuoreka [IOK
00 3BOTIOIINHU https://m.edso0.ru/863e9570
but6mmorekxa [IOK
3 Miripoososmrotus 1 https://m.edsoo.ru/863e9cle
[TomyAnus Kak 3j1eMeHTapHas
€MHHIIA BUJIA ¥ DBOJIOIUH.
4 JlabopaTopHas padota Ne 1 1 0.5 Bubmmorera [JOK
https://m.eds00.ru/863e99c6
«CpaBHeHHE BUIOB 1O
MOP(HOJIOTHIECKOMY KPHUTEPHIOY
5 JIBuoKyIpe cuibl (3NIeMEHTapHbIE 1 bubnmoreka [JOK
(haKTOpHI) SBOJIOINH https://m.edsoo.ru/863e9da4
. but6mmorekxa [IOK
6 EcTectBenHslit 0T00p 1 €ro Gpopmbl 1 httos://m.edsoo.ru/863e9edo
Pe3ynpratel 3BoMIOLMM:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BUJ000pazoBanue. JlabopaTopHas 1 05 bu6nmoreka [JOK
pabota Ne 2 «Onmcanue https://m.edsoo0.ru/863e9fde
MIPUCTIOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENILHOTO XapaKTepay
8 Hampasnenus u nytu 1 bub6mmorexa LIOK

MaKpO3BOJIOIHNHN

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

Heob6paTtumocTts 3BOIOIHAH

Wcropus xusHu Ha 3emiie u

10 METO/Ibl €€ U3YyUEHUs
1 ['unoTe3bl NPOUCXOXKICHUS KU3HH bu6mmorexa LIOK
Ha 3emie https://m.edso0.ru/863ea5a6
12 Pa3Butue xu3nu Ha 3emIie 1o spam bu6nuoreka [IOK
U IIEpHUOaM https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaIlbl SBOJIOIHIH
PACTUTENBLHOTO U dKUBOTHOTO MHpA.
[IpakTuueckas padora Ne 1 bubnuorexa LIOK
13 0.5
«/3y4eHune uCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHUi U )KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cuctema bu6nmoreka [JOK
OpraHN4YeCKOro Mupa https://m.edsoo.ru/863ea48e
DBOJTIOLIMS YEJIOBEKA bu6mmorexa [IOK
15
(anTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBrxymue cuitbl ((paxTophl) bu6nmnoreka [JOK
AHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUH IBOJIOLUH
YeJioBeKa
18 UYenoBeueckue pachl U IPUPOTHBIC bu6nuoreka [JOK
aJjanTaluy 4eJI0BeKa https://m.edsoo0.ru/863eaea2
PezepBHblil ypok. O60011eHne 10
19 TeMe «BO3HHUKHOBEHHUE U Pa3BUTHE
JKU3HM Ha 3eMiie»
20 DKoJIoTHs Kak HayKa



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenbl 00MTaHUS U SKOJIOTHYECKHE

bu6muoreka [IOK

2t (haxTope! https://m.edsoo.ru/863eafec
AbuoTtnueckue (GpakTopsl.
JlaboparopHnas pabota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH
22 pacTeHuil U3 pa3HBIX MECT 0.5 bubnmorexa [JOK
https://m.edso00.ru/863eb10e
oburanus». JlaboparopHas pabota
Ne 4. «BnusiHue cBeta Ha pocT u
pa3BUTHE YEPEHKOB KOJIEyCay
but6mmoreka [IOK
23 bHOTINECKHE (aKTOpEI https://m.edso00.ru/863eb348
DKOJOTUYECKUE XapaKTePUCTUKU
nomyssiiun. [IpakTudeckas padorta
24 Ne 2 «ITopcuéT mIOTHOCTH 0.5
TIOMYJISINI pa3HBIX BUOB
pacTeHuin»
Coob1ecTBa OpraHu3MoB — bu6nuoreka [JOK
25
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 DKOJOTHYECKUE CUCTEMBI bubmuorexa [IOK
(3x0cucTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE MIOKa3aTeNn
97 3KOCHUCTEMBI. JKOJIOTHUECKHE bu6nmoreka [JOK
nupamubl. CBOMCTBA SKOCHCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus
28 [IpupoHbIe 5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buochepa — rinobanpHas bubnmorexa [JOK

IKOCHUCTEMA 3EMITH

https://m.edso0.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 1 bu6nmoreka [JOK
onocdepsr https://m.edso0.ru/863ebd16

32 YenoseuecTBo B 6Hochepe 3emin 1

33 CocyuecTBoBaHME IPUPOABI U 1 bu6mmorexa LIOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O0600mICHME

34 teMbl «CooO1iecTBa 1 1
IKOJIOTUYECKHE CUCTEMBD»

OBUIEE KOJIMYECTBO YACOB I10 34 25

[NPOT'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET






