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MNNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma o yue6HOMY npenmety "buonorus" (nanee - OMoaorus) Ha ypoBHE CPEAHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Denepanmm»y, ®PI'OC COO, Konnenmuu mnpenogaBaHUs
yuebHoro npeamMera «bruosiorus» U OCHOBHBIX TOJIOKEHUH (enepanbHOil paboueit mporpaMMel
BOCTIUTAHHUS.

YueOnsii npenmet «buonorusy yriayonéunoro ypoBHs uydenus (10—11 kmaccer) siBisieTcst
OJIHUM U3 KOMIIOHEHTOB MpenMeTHOM obnactu «EcTtecTBeHHO-HayuHble peameTsl». CorjaacHo
nonoxenusM PI'OC COO npodwmibHble yuyeOHBIE MPEIMETHI, W3y4aeMble Ha YIrIyOIEHHOM
YPOBHE, SIBIIIIOTCS criocoboMm muddepeHanuy oO0y4eHUsT Ha YPOBHE CpeIHEro oOIiero
o0pa3oBaHMs U MPU3BAHBI 00ECIEYUTh MPEEMCTBEHHOCTh MEXK/y OCHOBHBIM OOIIUM, CPEIHUM
0o0muM, cpeHuM NMpodheCCHOHATBHBIM M BBICIITUM 00pa3oBaHuEM. B TO e BpeMs KaxAblid U3
3TUX YYEOHBIX TMPEeIMETOB JODKEH OBITh OpPUEHTHPOBAH HAa MPHUOPUTETHOE peIIeCHHE
00pa3oBaTeNbHbBIX, BOCIUTATEIBHBIX M PA3BUBAIOIIMX 33]a4, CBS3aHHBIX C MpoQopHUeHTAHEH
o0y4aromuxcsi U CTUMYJIMPOBAHMEM HHTEpeca K KOHKPETHOW 00JIacTH HayyHOrO 3HAHUA,
CBSI3aHHOTO C OMOJIOTHEN, METUITMHOM, YKOJIOTHEH, TICHXOJIOTHEH, CTIOPTOM UJTM BOCHHBIM JIEJIOM.

[Iporpamma no yaeOHOMY mpeamety "buonorus" na€r npepcraBieHUe o IeNU U 3aa4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOJaEHHOM ypoBHE, ONpeeisieT 00s3aTeIbHOe
(MHBapuaHTHOE) MPEAMETHOE COJAEpKaHHE, €ro CTPYKTYpPHpPOBaHUE IO pa3jesiaM M TeMaw,
pacnpenenenre no KiaccaM, peKOMEHIYET MOCIe0BaTeIbHOCTh U3yUeHHs y4eOHOT0 MaTepuana
C Y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOro mporecca,
BO3PACTHBIX 0cOOeHHOCTeH oOyuaromuxcs. B mporpamme mo 61Mosioruu peaqu3oBaH HMPUHIHIL
MPEEMCTBEHHOCTH C HW3y4YeHHWEM OHOJIOTMH Ha YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHWS,
Onarogaps 4yemy NpocMaTpUBAETCsl HAPABICHHOCTh Ha MOCIIEAYIONIee pa3BUTHE OMOIOTHYECKIX
3HaHUHM, OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOT0 MBIIUICHUS, TPEACTAaBICHUH O 310pOBOM 0OO0pa3e >KU3HH, Ha BOCIHTaHHE
OEpEKHOTO OTHOIICHHS K OKPY)KAIOIICH MPUPOIHON cpene. B mporpamMMe mo OMONOTHU Takke
MoKa3aHbl BO3MOXKHOCTH ydeOHOro mpeamera «buonorus» B peanusanuu tpedoBanuii ®I'OC
COO x TIaHupyeMbIM JTUYHOCTHBIM, METAITPEIMETHBIM U MIPEAMETHBIM pPe3yJabTaTaM 00ydeHHs U
B ()OPMHUPOBAHUHN OCHOBHBIX BUIOB YU4E€OHO-TIO3HABATENBLHON NEATENBHOCTH OOYUYarOMIMUXCS MO
OCBOCHHMIO COJIEp)KaHUsI OMOJOTHYECKOTO0 O00pa3oBaHUsS HAa YPOBHE CpPEIHEro OOIIero
o0OpazoBaHwUs.

VYuebublii npeamer «buonorus» Ha ypoBHE cpeaHero olriero oOpa3oBaHUS 3aBeplIAET
Ouonornyeckoe oOpa3zoBaHue B MIKOJE U OPUEHTHPOBAH HA PACIIMPEHHUE M YIIIyOJICHHE 3HAHHUM
00y4arouxcs 0 )KUBOM MPHUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTUH, SMOPUOIIOTUN
U OHOJIOTMU Pa3BUTHUSA, TCHETHKH, CEJIEKIIMH, OWOTEXHOJIOTHUH, HBOJIIOIIMOHHOTO YYEHHS U
HKOJIOTHH.

Nzyuenune yuebHoro npenmera «buonorus» Ha yriyOJIeHHOM ypOBHE OPHEHTHUPOBAHO Ha
MOJTOTOBKY 00 yYaOIIMXCsl K MOCJIEYIOIIEMY OJTy4YEHHUI0 OMOJIOTUYECKOr0o 00pa3oBaHUs B By3ax
U OpraHu3aluax cpenHero mnpodeccruoHaabHoro ooOpa3oBaHus. OCHOBY €ro cojep:kaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKUX 3HAHWUN, MOJMYYCHHBIX IMPH H3YYCHHH OOYYaIOUIMMHCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3[esioB OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro
obpazoBanus, B 10—11 kimaccax 3Tv 3HaHUS MOJTYYAIOT pa3BUTHE. TaK, pacCIIMPEHBI M YIITYOJICHBI
OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YelloBeKa,
O0IMX 3aKOHOMEPHOCTSX JKU3HHU, JOIMOJHHUTEIHHO BKJIIOUEHBI OHOJOTMYECKHE CBEACHUS



MPUKIATHOTO M TOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIOJIb30BATh KaK OPUEHTHUPHI IS
nocienyomero Beidopa mnpodeccun. BosmoxkHa Takke MHTErpanus OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MTOTYICHHBIMU 00YJAIOIUMUCS TIPU U3YUYCHUU (PU3UKH, XUMHH,
reorpaduy 1 MaTeMaTHUKH.

CtpykTypa mporpamMmbl 1Mo ydeOHOMy mpeamery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBII M HBOJIOIMUOHHBIA MOAXOAbI K HM3ydeHHUIo Ouosioruu. COrjacHO UM, H3y4aroTcs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTepPHBIC /ISl )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIINU,
SBOJIIOIIMM OPraHMYECKOT0 Mupa Ha 3emile, COXpaHEHUs OHOJOTMYEeCKOro pa3HooOpa3us
miaHeTel. Tak, B 10 Kimacce HW3y4arOTCS OCHOBBI MOJIEKYJISPHOM M KJIETOYHOW OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUU PA3BUTHS, TEHETUKU M CEJICKIIMU, OMOTEXHOJIOTUU M CHHTETHYCCKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HaHUS OOydYalomuXxcs MO OOTaHUKE, 300JOTHH, aHATOMHH,
dbusnonornn venoBeka. B 11 kiacce M3y4aroTcsi 3BOJIIOIMOHHOE yUE€HHE, OCHOBBI 3KOJIOTHH U
ydeHue o omocdepe.

VYuebubiii mnpeamer «buonorus» npus3BaH 00ECHEYUTh OCBOEGHUE OOYYaIOUMMHCS
OMOJOTUYECKNX TEOpHA ¥ 3aKOHOB, WJCH, NPHUHIMIIOB W TIPAaBWUJ, JIEKAINIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHON KAapTHHBI MHUpa, 3HAaHWA O CTPOCHHH, MHOTOOOpa3uu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOLIEH03a, AKOCHCTEMBI, O BBIIAIOIINXCS
HAyYHBIX JOCTHIKCHHSIX, COBPEMEHHBIX HCCIICJJOBAHHUSIX B OHOJIOTHH, TPUKIATHBIX aCIEKTax
Ouonornyeckux 3HaHuil. [ pa3BUTUS U MOAJEpkKAaHUSA MHTEpeca O0y4aromMXcsi K OMOJIOTHH
HapsIly CO 3HAYUTENIBbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuaja B COJEp:KaHUU MPOTrpaMMbl 1O
OHMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEN CTAaHOBJICHUS W PAa3BUTHUS TOW WM MHOMU
obOnacTu OMONOTHH, BKJIAIOM OTCUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE BaXKHEHIIHX
OMOJIOTUYECKHX U KOJIOTUIECKUX MPOOIIEM.

[enb uzyuenus yuebHoro npenmera «buonorus» Ha yriayOia€HHOM ypoBHE — OBJIaJIeHHE
0o0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHU3aluu >KUBBIX CHCTEM
Pa3HOTO paHTa U MPUOOpPETEHNE YMEHUH HCIIOIh30BATh ITH 3HAHUS B (OPMUPOBAHUU HHTEPECA K
onpeaenéHHo 00macTu MpodecCHOHALHON NeSATENbHOCTH, CBS3aHHOW C OMONIOTHEH, WU K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TPOIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHuUsI.

Jloctuxenue 1enu u3ydeHust ydyeOHoro mpenmera «buosnorusi» Ha yriyOJl€HHOM ypOBHE
o0ecreynBaeTcsl peHICHUEM CIeIYIOINX 3a/1a4:

OCBOGHHE OOYYalOIIMMHUCA CHUCTEMBbI  OWOJIOTMYECKUX  3HAHUU: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBUiIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KAapTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu 1 0COOEHHOCTSIX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPraHu3M, MOIMYJISALUs, BUJ,
ouoreoneHo3, Ouocdepa); 0 BBIJAIOMIUXCS OTKPHITHSIX W COBPEMEHHBIX HCCIICAOBAHHIX B
OHOJIOTHH,

O3HAKOMJICHHE  OO0ydYaromMxcsi ¢  MeTodaMH  TO3HaHWsl  KUBOW  MPUPOJBI:
MCCJICIOBATEILCKUMU METOAaMH OMOJIOTHYECKUX HAYK (MOJEKYISPHOW M KIECTOYHOU OUOIOTHH,
AMOPHUOSIOTUN U OUOJIOTUU PA3BUTHS, TEHETUKU M CEJICKIIMU, OMOTEXHOJIOTUU M CHHTETHYCCKON
OMOJIOTUM, TAaJICOHTOJOTHH, OSKOJOTHH); METOJAaMH  CaMOCTOSITEIbBHOTO  MPOBEIEHUs
OMOJIOTMYECKUX HCCIIEIOBaHUM B JabopaTopun W B Tpuponae (HaOIoJeHWEe, H3MEpPEeHHE,
HKCIEPUMEHT, MOACTUPOBAHNUE);

OBJIaJICHUE OOYYAIOIIUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAXOJWTh, aHATU3UPOBATH W
HCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAIINIO; TOJIb30BaTHCS OMOJIOTHYECKONH TEPMUHOJIOTHEN U
CUMBOJIMKOM; YCTaHABJIMBATh CBSA3b MEXKI1Y Pa3BUTHEM OUOJIIOTUH U COLIMATTbHO-9KOHOMUYECKUMU
¥ HKOJIOTUYECKUMU ITPOoOIeMaMu YeJIOBEUECTBA; OLEHUBATD ITOCIIEACTBUS CBOCH JIEATETFHOCTH 1O



OTHONIICHHIO K OKpYKalolleld MNpUpOdHONH cpene, COOCTBEHHOMY 3J0POBBIO M  3JI0POBBIO
OKpYKaIOIIMX JII0JIei; OOOCHOBBIBaTh W COONIONATh MEpbl MPOPHIAKTUKU HHQPEKIIHOHHBIX
3a0o0JeBaHMi, MpaBUa TOBEJACHHUA B NpUpOAEC M obecredeHus: Oe30MacHOCTH COOCTBEHHOM
KU3ZHEJEATEIIbHOCTH B YPE3BBIYAMHBIX CHUTYAIUSX MHPUPOJHOTO M TEXHOTEHHOTO XapakKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 00J1aCTH OHOJIOTHH;

pa3BuTHE y 00YJalOIUXCs WHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B IpoIecce
3HAKOMCTBA C BBLIAIOLUIUMHCS OTKPHITHSMU U COBPEMEHHBIMU HCCIICOBAaHUSMH B OMOJIOTHH,
pelaeMbpIMi €10 TIpoOsieMaMu, METOA0JOTHe OHOJOTrHYeCcKOro HMCCIEAOBAHUS, MPOBEACHUS
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pElIeHUs OHOJOTUYECKUX 3a7ad, MOJAEITUPOBaHUS
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHHE Y OOyYarOMMXCsl IIEHHOCTHOTO OTHOLICHMS K KMBOM MPUPOZE B LEIOM H K
OTIENbHBIM €€ 00BbeKTaM U SBJICHUSM; (OPMHpPOBAHME SKOJIOTHYECKOM, TIE€HEeTHYEeCKON
rPaMOTHOCTH, OOIIeH KyJbTYpbl MOBEACHHS] B IPUPOJIE; MHTETPAIMM €CTECTBEHHO-HAayUHBIX
3HAHUMH;

npruobpereHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAONOIb30BAHUN
(cobmroneHne TpaBUJl TOBEACHUS B TPUPOJIC, OXpPaHbl BHUIOB, HSKOCHUCTEM, Ouocdepsi),
COXpaHEHUHU COOCTBEHHOTO 3I0POBbS W 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOJCHHUS Mep
npodunakTuku 3a00aeBaHmi, o0ecrieueHrne 0€30MacCHOCTH KUZHEETEIIbHOCTH B UpEe3BbIUaHBIX
CUTYalUSIX IPUPOIAHOTO M TEXHOT€HHOT'O XapaKTepa) Ha OCHOBE MCIIOJIb30BAaHMs OMOIOTHYECKUX
3HAHWW U YMEHUH B MOBCEIHEBHOM KU3HM;

CO3/IaHME YCJIOBMM JJIi OCO3HAHHOTO BbIOOpa OOYyYAIOUIMMUCS WHIUBUIYaTbHOU
00pa3oBaTeNbHONW  TPAaCKTOPHH, CIOCOOCTBYIOUICH MOCIEAyOMEMY HpodecCHOHATHLHOMY
CaMOOTIPEICICHNI0, B COOTBETCTBUM C WHAMBHUIYAJIbHBIMM HMHTEpPECaMH M TMOTPEOHOCTIMH
peruoHa.

OO0rmiee 4YKMCIIO YacoB, OTBEJICHHBIX HAa HM3y4YCHHE OHMOJOTUM Ha YriayOJIEHHOM YPOBHE
cpenHero oomero oopasoBanusi, cocraiseT 204 yaca: B 10 kimacce — 102 waca (3 yaca B HEZIeII0),
B 11 xmacce — 102 gaca (3 yaca B HeJeI0).

OT60p opraHu3anuoOHHBIX (OPM, METOJIOB M CPEICTB 00YUCHUST OMOTIOTHHU OCYIIECTBIISICTCS
¢ yuéroMm crienuuKU ero coAep KaHusi U HAMPaBICHHOCTH Ha MPOJOJDKEHHE OHOJIOTHYECKOro
00pa30BaHUs B OpPraHU3aLUAX CPETHETO MPO(HECCHOHAIBHOTO U BBICIIET0 00pa30BaHMsL.

OO0s3aTenbHBIM YCIOBHEM NPU OOyYEHHH OMOJIOTMM HAa YriyOJIEHHOM YpPOBHE SIBIISIETCS
MpPOBEJCHUE Ja0OpaTOPHBIX M TMpakTHUecKux pabor. Takxke ywyacThe oOydalommxcs B
BBIMIOJTHEHUH IIPOEKTHBIX U Y4eOHO-HCCIIeI0BATENIbCKUX paboT, TEMaTHKa KOTOPBIX OMPEeIIeTcs
yYUTENIEM Ha OCHOBE MMEIOLINXCS MAaTePHAbHO-TEXHUUECKUX PECYPCOB M MECTHBIX MTPUPOTHBIX
YCJIOBUH.



COJEP)KAHUE OBYYEHUA

10 KUIACC

CoaepxaHue MpPOrpaMMbl, BBIIECIEHHOE KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHOM uToroBoit arrecranuu (I'MA).

Tema 1. Bnosnorus kak Hayka

CoBpemeHHast OMONOTHSI — KOMIUIEKCHas Hayka. Kparkas wctopusi pa3BUTHS OHOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH Npobiembl. DyHIaMEeHTadbHbIE, MPHUKIAIHBIE U
MOMCKOBBIE HAYYHbBIE UCCIIEOBAHUS B OMOJIOTHH.

3HaueHue OuONOTMH B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI
mupa. [Ipodeccun, cBs3annble ¢ Guoaorueil. 3HaueHre OUOIIOTUH B TPAKTUUECKON AEATEIbHOCTH
YEJI0BEKa: MEULIUHE, CEJIbCKOM X0351CTBE, IPOMBILIIEHHOCTH, OXPaHEe MPUPOIBI.

JdemoHcTpanuu

[optpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsun, Y. 'apseii, I'.
Mengens, B. U. Bepnanckuii, U. I1. [1aBnos, . 1. Meunukos, H. U. Basunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunp!l u cxembl: «CBsi3b OMOJIOTUU € APYTUMU HayKaMu», «CHucreMa OMOOTHYeCcKUX
HaYK».

Tema 2. ’KuBble cucTeMbI H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: Ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTb, CJIOKHOCTh M YHOPSAIOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, = CAaMOOPTraHM3allvs, CaMOBOCIPOM3BEICHUE, Pa3IpakUMOCTbh,
W3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3allid >KUBBIX CHCTEM: MOJEKYJSPHBIA, KIETOYHBIA, TKAHEBbIN,
OpTraHW3MEHHBIH, MONYJISIIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN (broreoreHOTHYECKHN),
ounoctepnsiid. Ilporeccsl, mpoucxoasimue B KUBBIX cUcTeMax. OCHOBHBIE MPU3HAKH KUBOTO.
Kuznep kak popma cymecTBoBaHUS MaTepuu. Hayku, n3ydaroniue )KUBbIe CHCTEMbI Ha Pa3HbIX
YPOBHSIX OpPraHHU3aLUN.

N3yuenune xuBbIX cucTeM. Meroasl Ouonornyeckord Hayku. HaOmromenue, m3aMepeHue,
DKCIEPUMEHT, CHUCTEMarh3auus, MeraaHaiu3. [loHATHE O 3aBUCHMMOW M HE3aBUCHUMOU
nepemeHHoil. IDmanupoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runore3a. [lonsatue BeIOOPKU U €€ JocTOBepHOCTh. Pa3zOpoc B 6uonornvyeckux AaHHbiX. OLeHka
JIOCTOBEPHOCTH TOJIYYEHHBIX pe3ynbTaTOB. [IpUUMHBI MCKaXKEHUS! pe3ylbTaTOB 3KCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuiplr u  cxembl: «OCHOBHbIE MpPU3HAKU KU3HUY», «bHOIOTMYECKHE CHCTEMBD»,
«CBOICTBA KUBOU MaTepumn», «YpOBHU OpraHU3aIMU KUBOU TPUPOIbD», «CTpOCHHE KUBOTHOMU
KJIETKNY, « TKaHU )KUBOTHBIX», «CHUCTEMBI OPraHOB YEJIOBEYECKOTO OPraHu3May, «bUoreoieHos,
«buocdepar, «MeToabl U3yUSHHS KUBOK TPUPOIBI».

O6opynoBanue: 1abopatopHoe 000pyAOBaHHUE IS TPOBEACHUS HAOMIOACHUH, N3MEPEHUH,
SKCHEPUMEHTOB.

IIpakTuyeckas padora «/crnonab30BaHHE Pa3TUYHBIX METOJIOB MPU U3YYEHUHU >KHUBBIX
CUCTEM.

Tema 3. buosiorusi KjieTku



Knetka — cTpykTypHO-GYHKIIMOHAIbHAS €IWHULA XUBOTO. VICTOpUS OTKPBITHS KJIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOUHOM TEOPHUH.

MeTtoapl MOJIEKYJISIPHOM W KJIETOYHOHW OWOJOTHH: MHUKPOCKOMHUs, XpomaTtorpadus,
a7eKkTpodope3, METOJ MEUYEHBIX aroMoB, auddepeHnranpHoe MeHTpUudyrupoBaHue,
KyJbTUBUPOBAHUE KIETOK. M3yueHue (ukcuposanHuix Kiemox. DIEKTPOHHAs MHUKPOCKOIHSI.
Kongokanvnaa muxkpockonus. Bumanvhoe (npustcusnennoe) usyyeHue Kiemox.

JdemoHcTpanuu

[Toptpetsi: P. I'yk, A. Jleenryk, T. [lIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOm», «crtopus
Pa3BUTHSI METOI0B MUKPOCKOIIUN.

O6opynoBaHue: CBETOBOII MHKPOCKOI, MHKpPOIpENnapaThl PAcTUTENbHBIX, JKUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «lI3yueHnme MeToq0B KJIETOYHON Ouonoruu (xpomarorpadus,
anekTpodopes, nudpdepenimansHoe eHTpudyruposanue, [TLP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPaMHUKpPOAJIEMEHTh. Boga u eé poib
KaK pacTBOPUTENS, peareHTa, y4yaCTHE€ B CTPYKTYPUPOBAaHUM KIIETKH, TEIIOPETYJISALHUN.
MuHepalibHbIE BEIIECTBA KJIETKU, UX OMOJIOTHYECcKasi poiib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BENIeCTBA KJIETKU. brosornyeckue noinumepsl. benku. AMUHOKUCTOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuunasi cTpykTypa Oenka, HMenTHIHAs
CBs3b. BropuuHnas, TperuuHas, 4eTBEpTUYHAs CTPYKTyphl. JleHarypauus. CBoiicTBa O€IKOB.
Knaccudukanus 6enxo. buonornueckne pynkunu 6enxoB. [lpuonusi.

YrneBoabl. MoHOCaXapuIbl, AUCaXapuIbl, OJUTOCAXaPHUAbI U Tosicaxapuasl. OO ian
CTpOEHHS U (PU3UKO-XUMHUYECKHE CBOMCTBA yriieBoJ0B. buonoruueckue GyHKIUN yTIeBOJOB.

Jlumuasl.  T'mapodmnbHo-ruapodoOHBIe  cBoiicTBa.  Kmaccudukaums — nunmmos.
Tpurnunepuasl, pochoaunuabl, BOCKH, cTepouasl. bruonornueckue ¢pynkuu tununos. Oomme
CBOMCTBa OHWOJIOTMYECKUX MEMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYIPOHUIIAEMOCTb.

Hyxneunossie xucnotel. JIHK n PHK. Ctpoenune HykienHoBbIX KuciaoT. HykieoTuusl.
[Mpunuun kommuiementapaoctu. IlpaBmiio Yapragda. Crpykrypa JAHK — nBoiinas cnupaib.
Mecrtonaxoxaenue u ononorndeckue Gynknuu JJTHK. Bunsr PHK. ®ynknun PHK B kieTke.

Ctpoenune monekynsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buonornyeckue
¢ynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, WX (GYHKIMH B KieTke. /[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTNOMUKU, RPOMEOMUKU.

CtpykTypHas Ouojorus: OMOXMMHYECKHE W OMO(H3NYECKHE HCCIEAOBaHUS COCTaBa M
IPOCTPAHCTBEHHOW CTPYKTYpbl Ouomousiekyn. Mooeruposanue cmpykmypvl u QyHKyuu
buomonexyn u ux komniekcos. Komnvromepnwiii ouzauin u opeanuyeckuii CuHme3 OUOMONEKYL U UX
HenpupoOHbvLX AHAN0208.

JdemoHcTpanuu

[Moptpersr: JI. Tlonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, ®. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpenesieHMe XHMHYECKHX JJIEMEHTOB B  HEXKHUBOW MPUPOAE»,
«Pacnpenenenrne XuMUYECKHUX JIEMEHTOB B )KMBOU MPUPOJIEN.



Tabmuuer u cxembl: «llepuonuyeckas Tabauia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOAB», «BemecTtBa B cocraBe opraHu3moBy, «CTpOeHHE MOJEKYNBI Oelkay,
«CTpyKTYpbl 0OenKOBOW MOJEKYIb», «CTpoeHHe MOJEKYyd YrieBofoB», «CTpoeHHE MOJIEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTBDY, «CTpoeHue MOJEKYyIbl ATD.

OO6opynoBaHue: XMMUYECKas TTOCYy1a U 000PyI0BaHHE.

Jla6opaTopnasi pabora «O6HapykeHHEe OETKOB C TOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopnasi pa6ora «/ccrnenoBaHue HYKJICHHOBBIX KHCIIOT, BBIICJICHHBIX H3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKIUHN KJIETKHU

Tunel KIETOK: JyKapHOTHYecKas W mpokapuoTuueckas. CTpyKTypHO-(QYHKIIMOHATIbHBIC
00pa3oBaHUS KIETKH.

CtpoeHne mNpoKapuOTHUECKOW KIeTkH. Kilerounass crTeHka OakTepuii ©  apXew.
OcoOeHHOCTH CTpOEHUS TeTepOoTPOoPHON M aBTOTPO(DHON MPOKAPUOTHUECKUX KJIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

CrpoeHue u pyHKIMOHUPOBAHUE DYKAPUOTHUECKOHN KieTku. [lma3marnueckas meMOpaHa
(urazmanemma).  CTpykTypa TUIa3MaTH4YecKod MeMOpaHbl. TpaHCHOpPT BEHIECTB uepe3
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (muddysus, obneruénnas auddysus), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIN aKTUBHBIA TpaHcmopt). [lomynponunaemocts memOpanbl. PabGora
HATpHUIl-KaJIMeBOro Hacoca. DHAOUTO3: MUHOIUTO3, (paronuro3. Dx301uto3. Kiietounas creHka.
CtpykTypa ¥ PyHKIIUU KJIETOYHOW CTEHKH pacTeHUM, TPHOOB.

[urommazma. I{uro3onb. I{utockener. JIBuwkeHue murToruia3mbl. OpraHouabl KIETKH.
OpHOMeMOpaHHBIE OpraHOUBI KIETKHU: dHAomnazMatudeckas ceth (IJIIC), anmapar [Nombmxu,
JU30COMBI, UX CTpocHHE W (YHKIUU. B3anMMOCBS3b OJHOMEMOpPAHHBIX OpPTaHOUOB KIIETKH.
CtpoeHue rpaHyasipHOTO peTuKynyma. Mexanusm Hanpasnienus oenxoe ¢ JIIIC. Cunte3
pactBopuMbIX ~ OenkoB. CuHTE3  KJIETOUHbIX  MeMmOpaH. [maakuii  (arpaHyJsIpHBIN)
sHJIOMIa3MaTHYeCKuil petukynyMm. CekperopHas (yHkuus anmapata L'onbmxu. Moougukayus
benxos 6 annapame I onvoxcu. Copmuposka benkoe 6 annapame I o1b0xcu. TpaHCHIOPT BEIECTB
B KJeTke. Bakyonu pacturenbHbIX KieTok. Kierounslii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOMJBI KJIETKH: MUTOXOHIPHM, TIIACTHIbL. [Ipoucxodicoenue
mumoxouopuui u niacmuod. Cumobuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIIUM  MUTOXOHIpUNA U T1acTua. [lepBUYHBIE, BTOPHYHBIE M CIOXKHBIC TILUIACTHJIBI
(OTOCUHTE3UPYIOUINX JYKApUOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEUKOILJIACTHI  BBICIIUX
pacTeHuH.

HememOpannbie opranouzsl kieTku CtpoeHue M QyHKIIMM HEMEMOpPaHHBIX OPTraHOWIOB
kiaetku. PuGocombl.  IIpomescymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8bie
Muxkpogunramenmol. MBbIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEMbLULEYHbIX KIemOoK.
Mukpotpybouku. Krerounsrii mnentp. CTpoeHHWE | JIBW)XCHHE JKTYTUKOB M PECHHUYEK.
MuxkpoTtpyOouku nurtoriasmsl. LlenTpuons. benku, accoyuuposannvie ¢ MUKpopuiameHmamu u
Mukpompybouxamu. Momopmvie benxu.

Anpo. OOosouka siapa, XpOMAaTUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOEHUE U (YHKIUU.
Snepublii 6enKoBBINM MaTpuKc. [IpocTpaHCTBEHHOE PACIIOIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
sape. Jyxpomamun u 2emepoxpomamun. belku XpoMaTHHA — TUCTOHBL. /[[unamuxa s0epHot
06010uKU 8 MUmMo3e. H0epHulii mpancnopm.

Knerounsie  BkitoueHusi. CpaBHHUTeNbHAsi  XapakTEpPUCTHKA  KIETOK  DYKapUOT
(pacTUTenBHOM, )KUBOTHOM, TPUOHO).

JdemoHcTpanuu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapUOTHUECKOH KieTKn», «CTpoeHHe KHUBOTHOU
KJIeTKN», «CTPOCHHE PACTUTEIBHON KIETKW», «CTpoeHrne MUTOXOHIApUN», «SAapoy», «CtpoeHue
MPOKAPUOTUYECKOMN KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKOM, MHKpPOIpernapaThl PacTHUTENbHBIX, MXHUBOTHBIX
KJIETOK, MUKpPOTIpenapaThl 0aKTepUaTbHBIX KICTOK.

JlabopaTopHasi paGora «/3ydyeHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGoparopHas padora «l/ccienoBanue Iaa3Moiik3a U JEIMJIa3MOJIM3a B PACTUTEIbHBIX
KJIETKaxX).

IIpakTuyeckas padora «/3yyeHue ABUKEHUS UTOIUIA3MbI B PACTUTEIBHBIX KIETKAX.

Tema 6. O0MeH BellecTB U NMPeBPallleHUE JHEPTUH B KJIeTKe

AcCCUMWISIMS U TUCCUMUISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTPOGHBIN U TeTepoTpoHBIA. YuacTre KUCI0poa B OOMEHHBIX Mpolieccax. DHEPreTHUECKOe
oOecnieuenue kietku: npesparienne AT® B 0OMeHHBIX nporieccax. DepMeHTaTUBHBINA XapakTep
peakiuil KIeTogyHoro Merabonusma. GepMeHThI, UX CTPOCHHE, CBOMCTBA U MEXAHHU3M JICUCTBUSI.
Kodepmentsl. OTnnuns ¢pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. belku-akTuBaToOphl U
OCNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEpMEHTATHBHBIX pEaKIUi OT pa3IHMYHbIX
(daxTopoB.

[lepBUYHBIN CHUHTE3 OPraHMYECKUX BEHIECTB B KIEeTKE. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  omocunmes y obaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponb xnopomnactoB B mporecce GorocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cs,, Cs. u CAM-munvr pomocunmesa. [IpoayKTUBHOCTE (DOTOCHHTE3A.
Bnusiaue pa3nnunbix GpakTopoB Ha CKOPOCTh (OTOCHHTE3A. 3HaUeHHEe (POTOCHHTE3A.

XemocuHTte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OakTepuH, xKeae300aKTepuu, cepodaKkTepun, BOJOPOIHbIE OaKTepuu. 3HaUCHHE XeMOCHHTE3a.

AnaspoOHble opranu3Mbl. Bunbsl Opoxenus. [IpogykTel OpoKeHHS M MX HUCIOJIb30BaHUE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OHMOTEXHOJOTHH W BO3OYIUTEIH
0ose3Hel.

AdpoOHBIE OpraHM3MBl. JTambl YHEPreTHUYEeCKOro obmeHa. I[lonroTOBHUTENBHBIM 3Taml.
['mukonu3 — 6eCKUCIOPOIHOE pACIIEINICHUE TIIFOKO3bI.

buonoruueckoe okucieHue, WiIM KIETOYHOE JbIxaHue. Ponb MUTOXOHIpUi B mpoleccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OkucautTenbHoe GocHoprInpoBaHUE.
Onepeus membpannoeo epaouenma npomonos. Cummes ATD: paboma npomounou ATD-
cunma3zvl.  llpeumymectBa a’poOHOro MyTH OOMEHa BEIIECTB MeEped  aHadPOOHBIM.
D¢ hEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

[oprpersr: k. ITpuctou, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DoTOCHHTE3», «IHEpPreTUYeCKuid oOMeH», «buocwHTE3 Oenkay,
«Ctpoenne GpepMeHTay, «XeMOCHHTE3Y.

ObopynoBaHue: CBETOBOM MUKPOCKOII, 000pYJIOBaHUE /ISl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JladopaTropnasi pa6ora «/3ydeHue KaTaTuTHIECKOW aKTUBHOCTH (DEpMEHTOB (Ha MpUMepe
aMUJIa3bl WK KaTajlasbl)y.



Jladoparopnasi pa6ora «l3ydeHue (QepMEHTATUBHOTO pACIICIICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopnasi pabora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUSI U JIBIXAHUSI.

Tema 7. HaciencrBennasi uHgopmauus u peajnzanus e€é B KJIeTKe

Peakuuu matpuunoro cunres3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLMIX MATPUUHOIO
cuHTe3a. Peanmsauus HacneacTBeHHOW uHGpopManuu. ['eHeTHUeCKHil KO, €ro CBOWCTBA.
Tpanckpunuust — matpuudbli cuHTe3 PHK. [IpuHIMOBI TpaHCKpUNIUK: KOMIIJIEMEHTAPHOCTD,
AHTUNAPAIUIETBHOCTh, ACUMMETPUUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoti
kremxke. Hexooupyrowue PHK.

Tpancnsamus u e€ stanbl. Yuactue TpancnoptHbix PHK B OmocuuTese Genka. YcioBus
ouocuHTe3a Oenka. KogupoBanne aMuHOKUCIIOT. Postb ppubocoM B OnocuHTE3€e Oenka.

Coepemennvie npedcmasnenus o cmpoeHuu ceos. OpraHu3aius TeHoMa y MPOKapuoT U
9YKapHOT. Perynsius ak THBHOCTH T€HOB y TpokapHoT. I unoresa onepona (®. Kakoo, XK. Mano).
MonexynapHnvie mexanusmvl dKcnpeccuu ceHog y 3ykapuom. Ponv xpomamuna 6 pecynayuu
pabomsi 2enos. Perynsius 0OMEHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycbl — HeksleTouHble (OPMBI KU3HU U 0OMUraTHble mapa3utbl. CTpoeHHE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETpPOBUPYCOB, OakrepuodaroB. Kuszunenmwiti yukn JHK-codepacawux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHsbie 3a005ieBaHus YenoBeKa, ’KUBOTHBIX, pacteHuit. CITN I, COVID-19, connansHbie
U METUIIMHCKHUE TIPOOIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6orvuux maccugos («bigdatay) cmpyxmypHuvix
buonoeuueckux oanHvix. Hanomexnonozuu 6 buonozuu u meouyure. Ilpoepammupyemole ghyHxkyuu
benxos. Cnocobvl 0ocmasku 1ekapcma.

JdemoHcTpanuu

[Moptpetsr: H. K. Konbuos, J[. . UBaHOBCKUH.

Tabmumet w  cxemsl: «buocuHTe3 Oenka», «['eHeTmyeckuir Kom», «Bupyce,
«baktepuodarny.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. ’/KuzHeHHBbIH HUKJ KIETKH

Knerounslii muki, ero mepuoasl u perymsanus. Mutepdaza u muro3. OcoOeHHOCTH
mporieccoB, npoTtekaronux B uHTepdasze. [loaroroBka kieTku k AeneHuro. [IpecuHTeTHYCCKUIMA
(MTOCTMUTOTUYECKUI), CUHTETUYECKMH W TOCTCHHTETHYECKUH (MIPEMUTOTUYECKUN) MEepPHOIbI
UHTEpQa3bl.

Marpuunbii  cunre3 JHK — permkanus.  Ipunuuner  penmukanuun — JIHK:
KOMIJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBIA  CUHTE3, AHTHUIIAPAUIEIBHOCTh. MexaHu3m
perummkauu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl U TernoMepasza. X poOMOCOMHBII
Ha0Op KJIETKH — KapuoTun. [IMIJIOMAHBIN M ramiougHbI HaOOpbl XpoMocoM. ['oMooruuHbIe
XpoMocoMmbl. [1010BbIE XPOMOCOMBL.

Henenne kierkn — mMuto3. CTtagum MHUTO3a U NPOUCXOIAIIME B HUX IMPOLECCHL. THIIBI
muto3a. Kaprnokunes n nutokuses. buonornueckoe 3HaueHME MUTO3A.

Perynsiiuss MUTOTHYECKOTO MLHKIA KiIeTKH. [Iporpammmupyemasi KiaeTodHas THOETh —
arnonTo3.



Knerounoe sapo, XpoMocoMbl, GyHKIIMOHANIbHASI TEHOMUKA. Mexanuzmvl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas knemkay — buoungopmamuvecxue
Mooenu QYHKYUOHUPOBAHUSA KIIEeMKU.

JdemoHcTpanuu

Tabmuupl 1 cxembl: «KWU3HEHHBIM UK KIETKH», «MuUT03», «CTpOoeHHUE XPOMOCOMY,
«Pemmukanusa JJHK».

O6opynoBaHue: CBETOBOW MHKPOCKOM, MHKpoIpernapaTsl: «MHUTO3 B KJIETKaX KOpeIlKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIpENapaTaxy.

JlabopaTopnasi pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. Ctpoenue n QyHKIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHbIE, KOJOHHUAJbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KUZHEIEATEIILHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b yacTell MHOTOKJIIETOYHOTO OpraHus3ma. TkaHu, Opraibl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe nesoe. 'omeocras.

Tkanm pacrenmit. TuIBl pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHas, IOKPOBHAs,
MPOBOASIIAs, OCHOBHasA, MexaHnueckas. OCOOEHHOCTH CTPOEHMsI, PYHKIHUNA U pacHOIOKEHUs
TKaHE! B OpraHax pacTeHUM.

TkaHu KUBOTHBIX U YETIOBEKA. TUIIBI )KUBOTHBIX TKAHEW: SMUTEINANIbHASL, COEUHUTEIbHAS,
MbIIIeyHas, HepBHasg. OCOOCHHOCTH CTpOoeHUs, QYHKIMA M PACIOJIOKEHHUSI TKAaHEH B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesoBeka. DYHKIIMU OpraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pactennii. CkeneTbl OJHOKJIECTOYHBIX U MHOTOKJIETOUHBIX
J)KUBOTHBIX. HapyxHbI1ii 1 BHyTpeHHUN ckesneT. CTpOeHHUE W THUIbI COEIMHEHUS] KOCTEH.

JIBukeHHEe OpraHu3MoB. [IBMKEHHE OJHOKJIIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
KT'YTUKOBO€, pECHUYHOE. JIBM)KEHHME MHOTOKJIETOYHBIX PpACTEHUW: TPONMU3MbI U HACTHUHU.
JIBuKeHre MHOTOKJIETOUHBIX KUBOTHBIX M UeloBeKa: MbleuHas cuctema. Pedexc. CkenerHeie
MBIIIIIBI U UX padoTa.

[Turanue opranusmos. [loryomnieHue BoJbI, YTIAEKUCIOrO ra3a U MUHEPAIbHBIX BELIECTB
pactenusamu. I[lutanue >XUBOTHBIX. BHYTpUIIOJOCTHOE W BHYTPHUKJIETOUHOE MHUIIEBAPEHUE.
[InTaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUINEBAPUTENBHOIO TpakTa. lIumeBapurenbHble
xenesbl. [InmeBapurenbHas cucremMa 4yeaoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. J[pixanue »«uBoTHBIX. [{uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlprxarenbHas MOBEPXHOCTh. JKabepHoe U NEroyHoe
JIpIxaHue. JIpIXaHWEe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCI0KHEHHUE
CTPOCHHMs JETKUX II03BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cucCTeMa uelaoBeka. MexaHusm
BEHTUJISIIIAM JIETKUX y TITUI] U MICKOMUTAOIINX. Perynsnus apixanus. J[prxaTenbHble 00bEMBI.

TpaHcnopT BeweCTB y OpPraHU3MOB. TpaHCHIOPTHBIE CHUCTEMBl pacTeHuM. TpaHCnopT
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas cucTema U e€ opransl. KpoBeHOCHas cucTeMa Mo3BOHOYHBIX
KUBOTHBIX M uenoBeka. Ceppue, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOpareHwus.



OBOJIIOIIMOHHBIE YCIIO)KHEHUSI CTPOEHUS KPOBEHOCHOM CHCTEMBlI MO3BOHOYHBIX JKHBOTHBIX.
Pabora cepaiia u e€ perymsimsi.

Boinenenune y opraHu3moB. BelneneHue y pacTeHuM. BeineneHue 'y  JKUBOTHBIX.
CoxkpatutenbHble Bakyosau. Opransl BeaeneHus. @uibTpalus, CeKpenns 1 00paTHOE BCachlBaHUE
KaK MeXaHHU3Mbl paboThl OpraHoB BbiaeneHUs. CBs3p MOJIOCTH Tejla C KPOBEHOCHOM U
BBIIETIUTENBHON cucTeMamMu. BbineneHne y NO3BOHOUYHBIX JKMBOTHBIX M 4YenoBeka. lloukwm.
Crpoenue u pyHKunoHupoBaHue HeppoHa. OOpazoBaHNE MOYH Y YETIOBEKa.

3amura y OpraHu3MoB. 3aiuTa y OJJHOKJICTOYHBIX OpraHu3MoB. CIiopsl OaKTepuid ¥ [UCTHI
NpPOCTEUINNX. 3aliuTa Yy MHOTOKJIETOYHbIX pacteHuid. Kyrtukyma. CpeacTtBa MacCUBHOM U
XAMHUYECKOMU 3a1UThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX MIPOU3BOHBIE. 3alllUTa OPraHu3Ma
oT OosiesHel. MmmyHHas cucrema uyesnoBeka. KIeTOUHBIHW M TyMOpadbHBIH HMMYHHTET.
Bpoxxnéuapliik W TpHOOPETEHHBIM  CIeM(PUYSCKUNA HWMMYHUTET. Teopus KIOHAJIbHO-
cesnektuBHOro ummyHnurera (I1. Opnmux, @. M. beprer, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHIA.

Pa3apaxxuMocTe M perynauMs y OpraHu3MoB. Pa3ipaxuMoCcTh y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3apakuMOCTh U peryisinus y pacTeHuil. POCTOBbIE BEHIECTBA M UX
3HauEHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KMBOTHbIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUsS HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTIEmbl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pedrexkropnas nyra. bezycioBHbie u
YCIIOBHBIE PE(IICKCHI.

I'yMopanbpHas perynasuus ¥ SHJIOKPMHHAs CHUCTEMa JKMBOTHBIX M ueioBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI W WX TOpPMOHBI. [lelicTBMUEe TOpMOHOB. B3amMOCBsI3b HEpPBHOU U
SHIOKPUHHOM cucTeM. [ umoTtanamo-runodusapHas cucTeMa.

JdemoHcTpanuu

IToptper: W. I1. I1aBios.

Tabmunpel u cxeMbl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOTOKJIETOUHBIE BOJOPOCIN»,
«baktepun», «lIpocreitmme», «OpraHbl IBETKOBBIX pacTeHui», «CUCTeMbl OpPraHoB
[IO3BOHOYHBIX KMBOTHBIX», «BHYTpEeHHEE CTpOEHHUE HACEKOMBbIX», «TkaHuM pacTeHU»,
«Kopuesbie cuctembl», «Ctpoenue credus», «CTpoeHHE JIHCTOBOW IUIACTHHKHY», «TkaHu
JKUBOTHBIX», «Ckener yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixatenpHass cucrtema», «HepBHas cucrema», «Koxka», «MpimeyHas cucremay,
«BplaenurenbHas cucreMa», «OHIOKpPHHHAs cucTeMayn, «CTpoeHne MbIULby, «MIMMyHUTETY,
«KumeunononoctHele», «CxemMa NUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI NTO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHE IUIaHapun», «BHyTpeHHee cTpoeHHue 10KI€BOro
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHas cucrema nrtuny, «HepBHas cuctema MIIEKONMTAIOIINX),
«Hepsnas cucrema uenoBekay, «Peduekcy.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpONpEnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIpenaparsl TKaHEW, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOKHUX, JKUBBIC
HK3EMIUIAPHl KOMHATHBIX PacTeHUil, repOapuu pacTeHUH pa3HbIX OTJIENIOB, BIAXHbBIC IpenapaThl
KHBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeNIOBEKa,
o0opyaoBaHue JIsl JEMOHCTPAIMK TOYBEHHOTO U BO3AYIIHOIO MUTAHUS PaCTEeHUH, pacliernieHus
Kpaxmajia U OeJIKoB MoJ JAeiicTBiueM (HepMEeHTOB, 000pyI0BaHHE Ui AEMOHCTPALIUU OIBITOB IO



U3MEPECHHUIO JKU3HEHHOM EMKOCTH JIETKHMX, MEXaHU3Ma JbIXaTEJIbHBIX JABWUKEHUN, MOIEIH
TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JlabopaTopnasi paGora «/3ydyeHne TkaHel pacTEHUI».

JlaGoparopHas padora «/3yueHre TKaHel )KUBOTHBIX.

JlaGoparopHas padora «/3yyeHre opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

@DopMBbI pa3MHOKEHUS OPTaHU3MOB: Oecriofioe (BKIItoUasi BETE€TaTUBHOE) H MOJI0BOE. Bubl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISLMS, (pparMeHTalus, KIOHHPOBAaHHUE.

[TonoBoe pasmHoxeHue. IlonoBeie kieTku, Wi ramersl. Meito3. Cragum Meiio3a.
[ToBenenue xpomocom B Meitoze. Kpoccunrosep. buonornueckuit cMbIca Meiio3a U MOJIOBOTrO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3aponpieBoe pazputue. ['ameTorenes y >kuBoTHbIX. [TonoBble sxene3sl. OOpa3oBaHue
Y Pa3BUTHE MOJOBBIX KIeTOK. CriepMarorenes u ooreHe3. CTpoeHue MoJI0OBbIX KIETOK.

Om1o10TBOpPEHHE M AMOPHUOHAIBLHOE Pa3BUTHE KHUBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

NHauBuyanbHOE Pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHHU
opranu3MoB. Mopghozenes — o0na u3 enasnvix npodem amopuonoeuu. Konyenyus mopgoecernos u
Mmooenu mopgoeenesza. Ctaaguu SMOpHOTeHE3a JKUBOTHBIX (Ha MpuMepe JArymku). JpoOnenue.
Tunel apobnenus. /Jemepmunupogannoe u HedepmuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTH NPOOJEHUS MIICKOTHUTAIONIUX. 3apOABIIIEBhIC JTUCTKH (TaCTPYJISIIHS).
3akjialka OpraHoB W TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHOE BIUsAHWE YacTeu
Pa3BHUBAIOIIETOCS 3apOIbIiia (AMOpHUOHAIbHAS MHTYKITUS ). 3aKJIaIKa TJIaHa CTPOCHUS YKUBOTHOTO
KaK pe3ylbTaT UepapXUUYECKHX B3aUMOJCHCTBUI reHOB. BinsiHue Ha SMOpUOHAIbHOE pa3BUTHE
pa3IUYHBIX (PAKTOPOB OKPYXKAIOUIEH cpeabl.

Poct u pasButne >xuBOTHBIX. [locTamMOpmoHanbHbI mepuoa. [Ipsmoe u Hempsmoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX U TO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3Haue€HHE MPSIMOTO M HEMPSMOIO Pa3BUTHS, UX PACIPOCTPAHEHHE B MPHUPO/IE.
Tunel pocta XUBOTHBIX. @aKTOpbl PETYISIMUM POCTA JKUBOTHBIX M 4yenoBeka. Cranuu
MOCTAMOPHUOHAIIBHOTO PAa3BUTHSl y JKUBOTHBIX M ueioBeka. [leprojpl OHTOreHe3a dYelloBeKa.
CrapeHue U cMepTh Kak OMOJIOTHYECKHUE TTPOIECCHI.

PasmHuoxenue u pazsuthe pacteHuid. ['amerodur u cnopoput. Meiio3 B KU3HEHHOM IUKIIE
pacrenuii. O6pa3oBaHue CIop B mpoliecce Meito3a. ['amerorenes y pacrenuii. OmiogoTBopeHue u
pa3BUTHE PACTUTENBHBIX OPraHu3MOB. JIBOMHOE OIJIONOTBOPEHUE Yy I[BETKOBBIX PAaCTEHUM.
OO6pa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryyIsliud OHTOT€HEe3a Y PACTeHUH U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuubl u cxembl: «BereratuBHOe pasMHOXKEHHE», «THIIBI Oecrionoro pasMHOKECHUSY,
«Pa3MHOXEHHE XJIaMHIOMOHAAbDY, «Pa3MHOXKEeHUE HBIJIEHB», «Pa3MHOXKEHHE THUAPBIY,
«Meio3y, «Xpomocombl», «l'amerorenesy, «CTpoeHHE SHUUEKIECTKH M CIIepMaTO30M1ay,
«OcHOBHBIE CTaIuK OHTOTeHE3a», «IIpsamoe u HenpsMoe pa3BuTHE», «PazBUTHE MaliCKOTO )XyKay,
«PaszButne capanum», «PasButue mArymku», «JIBOMHOE OILUIOAOTBOPEHUE Yy IBETKOBBIX
pacrenuii», «CTpoeHHE CeMSH OJHOJIOJIBHBIX W JBYAOJBHBIX pacTeHUil», «KU3HEHHBIA LUK
MOPCKOM KanycTbl», «KM3HEHHBIN ITUKII MXay, « KU3HEHHBIN UK MAOPOTHUKAY, « KU3HEHHBIN
LAKJI COCHBI.



O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl sSIMIIEKICTOK H CIEPMATO30HI0B,
Mozelb «L UKl pa3BUTHS JIATYIIKH Y.

Jladboparopnasi pabGora «M3yueHue CTpOEHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTnyeckasi padora «BpIsBlIeHHME NPU3HAKOB CXOJCTBA 3apPOABIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHnEe OpraHoOB Pa3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH OPraHM3MOB

Hcropust cTaHOBIIEHUS M Pa3BUTHUS TEHETUKH Kak HayKu. Pabotel I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butun renetuku. Padotst H. K. Konbrosa, H. 1.
Basunoa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, aJIEIbHbIE
TeHbl, albTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, TOMO3UIOTAa,
TeTepO3UroTa, YHCTas JIMHUSA, THOpUABI, reHOTUN, (heHoTurn. OCHOBHBIE METOIbI TEHETUKHU:
TUOPHUIOTOTHICCKUN, ITUTOJIOTMYECKUI, MOJICKYISIPHO-TEHETUYECKHM.

JdemoHcTpanuu

Hoptpetsl: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U. Basunos, A. H.
Bbenosepckuii, I'. /1. Kapnieuenko, 10. A. ®ununyenko, H. B. Tumodees-PecoBckuii.

Tabmue! u cxeMbl: «MeToIbl TeHETUKIY, «CXEMbI CKPELTUBAHUS Y.

JladopaTopnas padora «J/Ipo3oduia kak 00bEKT TCHETHUECKUX UCCICTOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckperubanue. [lepBoiii 3akon MeHens — 3akoH eInH000pa3usi rTuOpu0B
nepBoro nokoJienus. [IpaBuino nomuHupoBanus. Bropoit 3akoH MeHens — 3aK0H paculenIeHust
npu3HakoB. lluTojormueckre OCHOBBI MOHOTHMOPUIHOTO CKpeLIMBaHUS. ['MIOTe3a YHMCTOTHI

ramer.
AHanu3upyromiee — ckpemuBaHue.  [IpoMexyTOuHBI ~ XapakTep  HacllelOBaHUS.
Pacmiennenue npu3HakoB MpU HETIOJIHOM JTOMUHUPOBAHUU.
JurnbpumHoe ckpemuBaHue. Tperwidi 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO

HACJICIOBaHMsI MPU3HAKOB. [[uTONMOrNYeCKe OCHOBBI AUTUOPUTHOTO CKPEIBAHUS.

CuernnenHoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe Hacle0BaHUe
T€HOB, HAPYIICHHUE CLETUICHUS MEXAYy TeHaMU. XpOMOCOMHas TEOPHUsS HACIEACTBEHHOCTH.

I'enetuka mosia. XpoOMOCOMHBIM MEXaHU3M OMNPEAENICHUS MoJIa. AyTOCOMBI U TOJOBBIE
XpPOMOCOMBL. ['OMOramMeTHBIi M TE€TepOraMeTHbIM IOJ. ['eHeTnyeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacrienoBanue npu3HaKoB, CIEIJIEHHBIX C TOJIOM.

I'enoTun kak 1nenoctHas cucrtema. IlmeloTponuss — MHOKECTBEHHOE ACHCTBHE T€HA.
MHoOXeCTBEHHBIN amienu3M. B3aumonelcTBue HealIeNbHBIX TE€HOB. KoMIIEMEHTapHOCTb.
Onucras. [Tonmumepust.

I'eHeTndeckuii KOHTpOJIb pPa3BUTHUS PACTEHHUM, JKUBOTHBIX U YEJIOBEKA, a TaKkKe
(bU3HONIOrMYECKUX MPOIIECCOB, MOBEACHHS U KOTHUTUBHBIX (QyHKIUH. ['eHeTHUecKre MeXaHu3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH — MapasuT» U «XO035SUH — MUKPOOHOMY.
l'eneTnueckue acmeKThl KOHTPOJSI M M3MEHEHUs HACIEICTBEHHON MH(MOpMAIMU B TTOKOJEHUSX
KJIETOK U OPTraHu3MOB.

JdemoHcTpanuu

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



Tabmuupl u cxemsl: «IlepBblii 1 BTOpoi 3akoHBI MeHnens», «Tperuii 3akoH MeHnaens»,
«Ananuzupymoliee ckpeuupanuey, «Hemnonnoe gomuaupoBanuey, «ClenieHHOE HaclleJOBaHUE
NPU3HAKOB y Apo30h by, «I eHeTnka monay, «Kapuorum yenoBekay, «Kapruotumn Apo30Qpuib,
«Kapuotun ntunb», «MHOKECTBEHHBIN aJieTu3mM», «B3anmoaeincTBie reHoBY.

O0GopynoBaHue: MOJETb IS TEMOHCTPAIIMU 3aKOHOB €IMHO00pa3us THOPHUIOB TEPBOTO
MOKOJICHUS] U PACIICIJICHUSI MPU3HAKOB, MOJEIb ISl JEMOHCTPAIlMM 3aKOHA HE3aBUCHUMOIO
HaCJIEJ0BAHUS MPU3HAKOB, MOJENb JUIsl IEMOHCTPALIMHU CLETIEHHOTO HACJIeJOBaHUS IPU3HAKOB,
CBETOBO MUKPOCKOII, MUKpompenapar: «Jlpozodwuiay.

IIpakTuyeckasi padora «/3ydeHuwe pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(HITBD».

IIpakTnyeckass padora «/3ydeHue pe3yabTaTOB JUTHOPUAHOTO CKPEUIMBAHUS Y
JPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopneiictBue reHotuna u cpeabl npu (GopmupoBaHuH (eHoTuna. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE MpPHU3HAKU. BuUIbI  M3MEHUYMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHas U3MeHUYMBOCTb. Ponb cpeasl B (opMupoBaHUM MOJIU(DUKAIIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHBIH psii M BapualnoHHasi kpusas (B.
Horanncen). CoiicTBa MOIU(PUKATMOHHONW N3MEHUYUBOCTH.

['enoTunuueckass W3MeHYMBOCTh. (CBOWCTBA TEHOTHUIIMYECKOW WM3MEHUYMBOCTH. Buubl
FeHOTUITMYECKOW N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallUOHHASI.

KomOunaTiBHas M3MEHUMBOCTh. Mei03 U MOJIOBOM MPOLIECC — OCHOBA KOMOMHATUBHOU
U3MEHUYUBOCTH. POTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUH T€HETUIECKOTO pa3HOOOpa3us
B [Ipe/ieJIax OJTHOTO BHU/IA.

MyrtanonHass HW3MEHYMBOCTb. BHABl MyTaluid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE U WMHAYIUPOBAaHHbIE MYTalMHU. SEepHBIE M IUTOIIA3MAaTUYECKHE MYTallUHU.
Comaruueckre W MOJOBble MyTauuu. [IpUYuMHBI BO3HMKHOBEHHUsI MyTaluid. MyTrareHbl M HX
BIMSHHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAlMOHHOIO Ipouecca. 3aKOH TOMOJIOTHYECKHX
panoB B HacnenctBeHHoW wu3MeHuunBoctd (H.M. BaBunoB). BHesnepHas W3MEHYMBOCTH H
HACJIEJCTBEHHOCTb.

Onueenemuxa u NUCEHOMUKA, PONb INULEHEMUYECKUX (DAKMOPO8 8 HACIe008aHUU U
UBMEHYUBOCIU (PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuiel U cxembl: «BuIbl M3MEHUHMBOCTHY, «Moau(uKalMOHHAS H3MEHYHBOCTHY,
«KomOmHaTHBHASI U3MEHYMBOCTHY, «Meio3», «OmnomoTBopenney, «I eHeTndeckue 3a00neBaHus
yesoBeKay, «Buabsl myTtanuii.

OGopynoBaHue: XUBbie U repOapHbIe SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKU
(poTorpadum) KUBOTHBIX C pa3TUUHBIMU BUIaMU U3MEHYHBOCTH.

JladopaTtopnasi pabora «lcciaenoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAITMOHHOU
M3MEHUYUBOCTH. [TocTpoeHnEe BaprallmOHHOTO psAJia U BApUAllMOHHOW KPUBOI.

IIpakTnyeckas padora «MyTtanuu y 1po30¢puibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kaprnotun uenoBeka. MexayHapoiHass NMporpaMMa HUCCIENOBAHMS TI'€HOMa 4YeEJIOBEKa.
MeToapl U3y4YeHHS] TEHETUKH YEJIOBEKa: TCeHEATOTHYECKU, OJM3HEIIOBBINA, ITUTOTCHETUUECKHM,
MONYJSLUOHHO-CTATUCTUYECKUHM, MOJIEKYysipHO-TeHeThueckuil. CoBpeMEHHOE OIpeesieHue



TE€HOTHUIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUITMPOBAHUE, B TOM UKclie ¢ momoibto [TT1P-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIEC OOJIE3HU YEIIOBEKA.
bone3nn ¢ HacinenCcTBEHHOM MNPeapacnoiioKEHHOCTbIO. 3HAUY€HHE MEIUIMHCKOW T€HETUKU B
MPEAOTBPAIICHU W JICUCHUH TEHETHMYEeCKUX 3a00JIeBaHUN deloBeKa. MeanKO-TeHETUUECKOoe
KOHCYNbTHpOoBaHue. CTBOJIOBBIE KIETKH. [[OHATHE «T€HETUYECKOTO Ipy3a». DTHUECKUE aCIEKThI
WCCJICIOBAaHMI B 00JIACTH PEIAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enernueckue (pakTOphl MOBHIIICHHON YYBCTBUTEIHHOCTH YEIOBEKa K (DU3UYECKOMY H
XHMHYECKOMY 3arps3HEHHIO OKpYyXKarolied cpenpl. ['eHeTmyeckass NpeapacloyiOKEHHOCTh
YeJI0BEKAa K IaTOJIOTHSM.

JdemoHcTpanuu

Tabmumer u cxembl: «KapuoTtun denoBekay», «MeTOIbI M3yYeHUS TCHETHKH YEIIOBEKa»,
«I"eneTnyeckue 3a00€BaHKS YETIOBEKAY.

IpakTnyeckasi padbora «CocTaBiIeHHE U aHATIU3 POJOCIOBHOIN».

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanus MU cenekuus. 3apoXkACHHUE CelNeKIUM U JomecTukanuu. Yuenue H. U.
Bapuoa o L{eHTpax mpoucxoxaeHnuss 1 MHOTO00pa3usl KyJbTYpHBIX pacTeHui. Ponb cenexnun
B CO3JJaHUM COPTOB PACTEHUI U MOPOJ KUBOTHBIX. COpT, MOpOa, IITaMM. 3aKOH TOMOJIOTUYECKUX
pAnoB B HacienctBeHHOW uameHuuBoct H. M. BaBuiioBa, ero 3HaueHue Uil CEIEKUMOHHOU
paboThI.

MeTonpl ceneKImoHHOU paboThl. MIcKkycCcTBeHHBIN 0TOOpP: MAaCCOBBIN U MHIUBUTYATbHBIN.
DTtanbl KOMOWHAIIMOHHOW ceJieKIuu. VcrbITaHue mpou3BOAUTENeH 1O moToMcTBY. OTOOp MO
TEHOTHUITY C MIOMOIIBIO OIIEHKU (DEHOTHITA TOTOMCTBA U OTOOP MO TEHOTHITY C TIOMOIIIBIO aHAIIU3a
JIHK.

HckyccTBeHHBI MyTareHe3 KakK METOJ CEJIEKIMOHHOW paboThl. PaamanuoHHBIA U
XUMUYECKHM MyTareHe3 KaKk MCTOYHHK MYyTalldid y KYyJbTYpPHBIX (OpPM OpraHHU3MOB.
Hcnonb30BaHre TEHOMHOTO PEIaKTUPOBAHMS U METOJI0B pekoMOuHaHTHBIX JIHK mist monmyuenus
MCXOJIHOTO MaTepuaa Jijisi CEJICKIUU.

[Toryyenne monumionaoB. BHyTpuBHmoBas rubpuam3ainus. bBIW3KOpOJICTBEHHOE
CKpelIuBaHue, Win WHOpuAWHT. HepoIcTBeHHOE CKpeIuBaHue, WM ayTOpuauHr. ['erepo3uc u
ero mnpuuuHbL. Vcmonb3oBaHwe rerepo3uca B ceneknuu. OtrganéHHas TUOpUIU3ALAL.
[Ipeononenue Oecraoauss MEXBUAOBBIX THOPUIOB. JIOCTHIXKEHUS CENEeKIMH PACTCHHH W
JKUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHE M HU3YYEHUE TCHETHYECKHX PECYpCOB KYJIBTYPHBIX PACTEHUM U UX THUKUX
ponuyei s co3JaHusl HOBBIX COPTOB U THOPUIIOB CENbCKOXO3SIICTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YNnpasieHue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMEEHHbIX U NPOMbBICIO8bIX
JHCUBOMHBIX 8 YeAX YIYUUEHUS CYWECMBYIOUUX U CO30AHUSL HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHEeHUeM COBPEMEHHBIX MeMOO08 HAYUHBIX UCCIe008AHUL, NePedosbiX uoell U
nepCcneKmuBHbIX MexHOL02Ul.

JdemoHcTpanuu

[Toptpetsi: H. 1. BaBusnos, 1. B. Muuypun, I'. [I. Kapneuenko, I1. I1. JIykssauenko, b. JI.
Acraypos, H. bopinoyr, /I. K. benses.

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOTO0Opa3usi KyJIbTYPHBIX PACTCHUN,
«3aKOH TOMOJIOTUYECKHX PSJAOB B HACIEACTBEHHOM H3MEHUMBOCTU», «METONbl CeleKIun»,
«OTtnanénnas rudpuan3anusy, «MyTareHesy.

JlaGoparopHasi padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUN M MOPOJ JOMAIIHHUX
JKHBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBruBKa pacTEHUII».

Ikckypeusi «OCHOBHbBIE METOIbI M JIOCTHKCHHS CENIEKLIUU PACTCHUN M JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO ILIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi Omosorus

OOBeKThl, HCIONB3yeMble B OHMOTEXHOJOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MUKpPOOPTraHU3MbI, HUX XapaKTEpUCTUKA. TpaaulMOHHas OHOTEXHOJIOTHS: XJeOoIeyeHue,
MOJIy4YeHUE KHUCIOMOJIOUYHBIX MPOIYKTOB, BUHOAENUE. MUKpoOHoaornueckuii cuures. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOIOoTui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

Coznanue TEXHONOTMM M MHCTPYMEHTOB  IIEJIEHANPABIEHHONO W3MEHEHUS W
KOHCTPYHPOBAHUS TEHOMOB C II€JIbIO MOJYYEHHUSI OPraHU3MOB M X KOMIIOHEHTOB, COJIEpKaIlINX
HE BCTpeYaroluecs B MpUpoae OMOCUHTETUYECKHUE MY TH.

Kiierounass unkeHepusl. MeTroabl KylbTypbl KJIETOK M TKaHEH PacTeHUH WM >KMBOTHBIX.
Kpuobanku. Comaruueckas rubpuamzanus M cOMaTHUecKuil smOpuorenes. lcmonb3oBanue
TarjiOWJIOB B CEIEKUWUU pacTeHuil. [lonyuenue MmoHOKIOHANbHbIX anmumen. Hcnonvsoeanue
MOHOKJIOHANbHBIX U NONUKIOHAILHLIX anmumen 8 meouyure. VICKyCCTBEHHOE OIUIOJ0OTBOPEHHUE.
PexoHcTpyKIMs AMLIEKIIETOK U KIIOHUPOBAaHUE )KUBOTHBIX. METO/ TpaHCIIAaHTALIUHU SJEP KIETOK.
Texnonozuu  0300po6nenuUs,  KyIbMUBUPOBAHUS U  MUKPOKIOHATLHO2O — PASMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpoOMOCOMHAasi U T€HHasl UH)XeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha M KOHCTPYHPOBAHUE
pexomObunantHeix JIHK. Cozdanue mpamnceennvix opeanuzmos. JJoCTURKEHHUS W TEPCIEKTUBHI
XPOMOCOMHOW W TEHHOW WHXCHEPUU. ODKOJOTUYECKHE M OSTUYECKHE MPOOIEeMbl TeHHOM
WHKEHEPUHU.

Menunuackue 6uorexnonoruu. [loctrenomuas nudposas meaunuHa. [TIP-nmuarnocTuka.
MeTaboI0MHBIN aHAN3, TEHOLEHTPUYECKUI aHaIU3 IPOTEOMA YEJIOBEKa JIJISl OLEHKH COCTOSHHS
€ro 3/10poBbs. Mcnonbp30BaHNEe CTBOJIOBBIX KJIETOK. TaprerHas Tepamnus paka. 3D-OnonHxeHepus
JUIs pa3paboTKH (hyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3/1aHUsl KOMIUIEKCHBIX
TKaHEeW COYEeTaHHWEM TEXHOJOTUH TPEXMEPHOro OMOMPUHTHHTA U cKaddonauHra s pereHus
3a/1a4 NepCOHAIN3UPOBAHHON MEINULIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C IEJIbl0 OOecreyeHHs KOMOMHHMPOBAHHOW 3allUTHl OT
Bo3Oyauteneri OPBU, ycranoBieHHE MOJICKYJISAPHBIX MeXaHu3MOB (yHKiuonupoBanus PHK-
coJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YETIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuubt u  cxembl: «Mcronb30BaHME  MHMKPOOPTaHM3MOB B MPOMBIIUICHHOM
IIPOU3BOACTBEY, «KiteTouHas nHKeHepUs», «I eHHass HHXKEHEPUs».

Jladoparopnasi padora «/3yueHrne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTyeckas padora «IloayuyeHrne MOJITOYHOKHUCIBIX TPOIYKTOBY.

IKcKypeusi «bHOTEeXHOIOTUS — BayKHEHIIasi IPOU3BOJUTENIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeICTABJIEHNH B OMOJIOTHH
OpomouronHast Teopusi Y. [lapsuna. [Ipeanocbuiky BOSHUKHOBEHMS TapBUHU3MA. JKU3HB
Y Hay4dHas JearenbHocTh Y. JlapBuHa.



JBwkymmue cunbl dSBodonu  BugoB 1o Y. JlapBuHy (BBICOKas WHTEHCHBHOCTH
pa3MHOXEHHS OpPraHMW3MOB, HACJIEICTBEHHAs HW3MEHYMBOCTb, OOpb0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopun Bostonnu (CTI). HeitTpanbHast TeOpHst SBOTIOIUH.
CoBpeMeHHasi 3BOJIIOIIMOHHAST OWOJIOTHS. 3HAUYCHHUE IBOJIOIMOHHON Teopuu B (HOPMHPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunneit, K. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, Y.
Hapsun, C. C. Yerepukos, U. U. [lImaneraysen, k. Xonneiin, [. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunuero)», «JlecTHHIA KUBBIX
cyuiects (o Jlamapky)», «MexaHu3m GOopMHUPOBAHUS IPUCTIOCOOICHHN Y paCTEHUH U AKUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyta nyremectus Y. Jlapsunay, «Haxonku Y. JlapBunay,
«Dopmbl 60pBEOBI 3a cymecTBoBaHKEY, «I1opoasl romyoeit», «MHOTO0Opa3ue KylIbTypHBIX (GOopM
KarmycTe», «[lopoJapl AOMAaNIHUX >KUBOTHBIX», «Cxema oOpa3oBaHHS HOBBIX BUIOB (o Y.
JapBuny)», «CxeMa COOTHOLIEHHWS IBWXKYIIUX CHUJI 3BOMIOLUN», «OCHOBHBIE IOJOKEHUS
CUHTETHYECKON TEOPUH SBOIIOLIIH.

Tema 2. MUKpO3BOJIIOIHSA U €€ Pe3yJibTaThl

[Momynsmust kak 37MeMeHTapHas equHuIa 3BoJoIuU. COBpPEMEHHBIE METOABl OIICHKH
TeHETHYECKOTO pa3HOOOpa3us U CTPYKTYPHI MOMyJsIuii. Mi3mMeHeHune reHooHaa MOy IsSIuu KakK
3JIEMEHTapHOE HBOJIOIMOHHOE SIBJIEHUE. 3aKOH TreHeThdeckoro paBHoBecus k. Xapau, B.
Baiiabepra.

DOnemMeHTapHbIe (PaKTOPHl (IBIKYIIME CHJIBI) SBOJIONHUH. MYTAIMOHHBIN TIpoOIecC.
KoMOunaTuBHas n”3MEHYMBOCTD. [[peiid) TeHOB — cirydaliHble HeHApaBICHHBIC U3MEHEHHS YaCTOT
ajuteniedt B monmyssinusax. DddexT ocHoBatens. Igpgexkm dymovinounozo copaviuika. CrudiceHue
2eHemuU4ecKo20 pasHooopasus: npudunsl u cieocmsus. llposenenue s¢hghexma opetigha 2ernos 6
oonvuwux U manelx nonyiayuax. Murpanuu. M3onsamus  momynsuuil:  reorpaduveckas
(mpocTpaHCTBEHHAs ), Oronoruyeckast (penpoayKTUBHAS).

EcrecTBenHbIii oTOOp — Hamparisitouuii (aktop sBomonun. DopMbBI €CTECTBEHHOTO
oTOOpa: IBWXKYIIMKA, CTAOMIIM3UPYIOIMINUMA, pa3peiBarommil (au3pyntuBHbA). [lomgoBoit otbop.
Bo3HuKHOBEHHE 1 3BOJIIOLUS COLMAIBHOTO TIOBEACHHUS )KUBOTHBIX.

[IpucrnocobaeHHOCTh OpPraHU3MOB KakK pe3yldbTaT MHUKPOIBOJIONUH. BO3HHKHOBEHME
MPUCTIOCOOJICHUH Y opranu3MoB. ApomMopdo3sl U uanoaganTauu. [Ipumepsl npucrnocobieHuii y
opranu3mMoB: Mopdomornyeckue, (HHUINONIOTHUECKUE, OHOXUMHUYECKHE, ITOBEICHUYCCKUE.
OTHOCHUTEIBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykrypa. BumooOpazoBaHue Kak pe3yabTaT MUKPOIBOIIOIUH.
M3onmsumst — xmrodeBoit daktop BumooOpaszoBanus. Ilytm m cmocoObl BHUA00O0pAa30BaHUSA:
ajutonatpuieckoe  (reorpaduyeckoe), CHMMIATPHYECKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monurmmonau3anusi, rudpuan3anws). JJTuTeIbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3msbl (POpMUPOBAHUS OHOIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBomonoHHOM Ouosornn B pa3paboOTKe HaydyHBIX METOJIOB COXPAaHEHHUS
O6unopa3zHooOpaszusi. MUKPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX XO031€B. MeXaHU3Mbl
(dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[Toptpetsi: C. C. UerBepukos, 3. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTBY, «[lonmynslunoHHas CTPYKTypa BUIa»,
«Cxema mposiBieHusi 3akoHa Xapau—BaiinOepra», «JIBwxKyliue CHIIBI  3BOJIOLHNY,



«IKOJOTHYECKasT HM3OJISIIUS TOMYJISIUNA CEeBaHCKON ¢openn», «l'eorpadudeckas H30JAIUS
JUCTBEHHUIIBI CHOMPCKON M JIMCTBEHHUIIBI JaypcKoity, «[lonmynsimoHHbIe BOJTHBI YUCICHHOCTH
XUIIHUKOB H JKepTB», «(Cxema [EeHCTBUS ecTeCTBEHHOro ordopay, «Dopmbl OOprOBI 3a
CYIIIECTBOBaHHE, «MHycTpranbHbIi MEJIaHU3M, «OKuBblie HCKOIIaeMbIe»,
«ITokpoBUTENbCTBEHHAs OKpacka KHBOTHBIX», «lIpemympexnaromias oKpacka >KHBOTHBIX»,
«Dusnonoruveckue agantanuny, «[IpucnocobIeHHOCTh OPTaHU3MOB U €€ OTHOCUTEILHOCTHY,
«Kputepun Buna», «Bunsl-aBoitHuku», «CTpykTypa BHIa B mpupoae», «CrocoOsl
BunooOpazoBanus», «l'eorpaduyeckoe  BumooOpazoBaHue TPEX  BHUAOB  JIAHJBIIICHY,
«IKOJOTHYECKOe BHUI000pa3oBaHue BUIOB cHHHI, «llomummounsl pacteHuit», «KamycTHo-
pEeACUHBI THOPUI.

O6opynoBanue: repOapuy pacTeHH, KOJUICKIIMA HACEKOMBIX, Yydesa MTHUI[ U 3BEepeH ¢
IpUMepaMu pa3jMYHbIX MPUCIOCOOJIEHNH, yydena MTHIl U 3Bepel pa3HbIX BUIOB, repdapuu
pacTeHuii OJIM3KUX BHIOB, 00pa30BaABIIMXCS PA3IMUYHBIMHU CIIOCOOAMHU.

JlaGopaTopHasi pa6oTa «BbIsSBICHIE U3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlabopaTopnasi pabora «lIpucrnocoOneHuss OpPraHU3MOB H UX OTHOCHTEIbHAs
11EeJIECO00PA3HOCTHY.

Jladoparopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3Bo/IoLus U €€ pe3yJbTaThl

Meroasl u3yueHuss MaKpo3BoJtouy. [larieoHTONIOrMYeCKue METOAbl U3YyUEHUS IBOJIOLINH.
[Tepexonubie popMbl U PUIOrEeHETUYECKUE PSIBI OPTaHU3MOB.

buoreorpaduueckne wmeroapl wu3ydeHus dBomronuu. CpaBHeHue ¢uopsl U (ayHbI
MaTEepUKOB U OCTPOBOB. bruoreorpadudeckue odnactu 3eMian. BUIbI-OHIEMUKA U PEITUKTHI.

DOMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOPPOIOTHYSCKUE METOMBI M3YYCHUS SBOIOIHUH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLUU OHTOTE€HE3a U MOSBJICHMS SBOJIOIMOHHBIX HOBIIECTB.
["'omonornyHble ¥ aHATOrMYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MoJeKyIsspHO-
TeHeTHYECKHEe, OHOXMMHUYECKME M  MAaTeMaTUYeCKHe METOAbl HW3YYCHUS  DBOJIIOIIHH.
I'omonornunsie rersl. COBpeMEHHBIE METOIBI ITOCTPOSHUS (DUIOTCHETUYECKUX JIEPEBHEB.

XpPOMOCOMHBIE MYTaIlUU U SBOJIIOIHS TEHOMOB.

O6mme 3akoHOMEpHOCTH (TpaBWiIa) JBOMIONUHU. [lpunyun  cmenvl  yHKYUil.
HeobpaTtumocTs 3BoMonnU. AanTuBHAs paauanus. HepaBHOMEPHOCTh TEMITOB BOJIOIINU.

JdemoHcTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBanieBckuii, @. Mrouiep, J. ['ekkensp.

Tabmuipl U cxembl: «PUITOTEHETHYECKUNA P JIOMIAAN», «APXEONTEPHUKCY, «3BEpPO3yObIe
sepb», «Creronedansny, «PuanopuTe», «CeMeHHbIE MaoOpOTHUKNY, «buoreorpaduieckue
30HBI 3emum», «Jlpeiid koHTHHEHTOB», «PenukTbl», «HavampHble cTaauud SMOPHUOHATBHOTO
Pa3BUTHSI TO3BOHOYHBIX )KUBOTHBIX», «I'OMOJIOTHYHbIE U aHAJIIOTUYHBIE OpraHbl», «PyIuMEHTh,
«ATaBU3MBI», «XpPOMOCOMHBbIE HAOOpHI ueJIOBEKa M MIMMMaH3e», «[JlaBHble HampaBlIEHUs
IBOIIOIIMNY, «O01IHe 3aKOHOMEPHOCTH YBOJTIOIIHI.

O6opynoBaHue: KOJUJICKIIUU, TepOapuu, MYISDKA HCKOMAEMBIX OCTAaTKOB OPraHHU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYJAUMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIWU
HACEKOMBIX.

Tema 4. IIponcxosxkaeHue H pa3BuTHe )KU3HU HA 3emJie

HaydHble THMOTE3b MPOUCXOXKACHUS JKU3HH Ha 3emiie. AOHWOreHe3 U TMaHCIEePMUs.
JloHayuHble TPEICTABICHHUSI O 3apOXKACHUU >KU3HM (KpealuoHH3M). ['mmore3a MOCTOSHHOTO
CaMO3apoKICHUS KU3HH U €€ onpoBepkeHue onbiTamu . Penu, JI. Cnanmannanu, JI. Tlactepa.
[IpoucxoxaeHue KU3HU U aCTPOOHOIIOTHS.



OcHOBHBIE dTanbl HEOpraHWYECKOH IBoMonnU. [ImanerapHas (reojoruyeckas) IBOJIOIHS.
XuMudeckasi dBONONHSI. AOWOTEHHBIM CHHTE3 OPTaHWYECKUX BEIIECTB M3 HEOPTaHUYECKUX.
OmnsiT C. Mutepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHoMepoB. KoanepBatHas runoresa
A. W. Omnapuna, runoreza nepsuyHoro OynboHa J[k. XomzaeitHa, reHeTHyeckas rumnores3a [ .
Ménnepa. Pu6osumsr (T. Yek) u runoresza «vupa PHK» V. I'mnbepra. ®opmupoBanue memopaH
Y BOBHMKHOBEHHUE MPOTOKIIETKHU.

Ucropus 3emmum u Metonsl €€ wusydeHus. lckomaemble OpraHUYeCKHME OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNbHasE M aOCOJIOTHAsT TEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: 30HbL, IPbl, HIEPHUOBI, SITOXH.

Hauanbnbie 3Tanel opraHnyeckoil 3BoitoUuU. [losBiIeHHE U 3BONIOLMS NEPBBIX KIETOK.
Oomonss MeTabonu3Ma. Bo3HukHOBeHHME mepBbIX 3kocucTeM. CoOBpeMEHHbIE MHKpPOOHBIE
OMOTUIEHKM Kak aHajor TmepBbIX Ha 3emiie coodmectB. CtpoMaronuThl. [IpokapuoTsl u
3YKapUOTBHI.

[Ipoucxoxaenne sykapuoT (cMMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOXKICHUE BUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OCHOBHBIE 3Tambl IBOJIIOIUHU BBICIIUX pacTeHHi. OCHOBHBIE apoMOpP(O3bl PACTEHUH.
Boixon pactennii Ha cymry. [losiBiieHne clIOpOBBIX pacTeHUH U 3aBOEBaHUE UMU cylld. CeMEeHHbIE
pacrenus. [IponcxoxaeHne BETKOBBIX PACTCHUM.

OcHOBHBIE 3Tallbl 3BOJIONUHM KUBOTHOrO Mupa. OcCHOBHbIE apoMOp(03bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIIOB. IlepBbie XOpAOBHIC
KUBOTHBIE. JKH3Hb B BOJIe. DBOIIOIUS TO3BOHOUHBIX. [Iponcxoxkaenne aMmpuOuii U penTuiImii.
[Ipoucxoxaenne MiIeKONUTAOMMUX W ntuill. [lpuHmmn kimroueBoro apomopdosza. OcBoeHue
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButue xu3Hu Ha 3emIie 10 3paM U IEpUoAaM: apxe, MpoTepo30id, Maneo30il, Me3030H,
KaifHo30H. O011as XapaKTepuCcTHKa KJIMMaTa U Ire0J0rMYeCKUX mpoiieccos. [losBienue u pacuser
XapaKTepHBIX OPraHM3MOB. YTIieoOpa3oBaHHWE: €ro YyCJIOBHsS M BIMSHUE HA Ta30BBI COCTaB
aTMocQepBhl.

MaccoBble BBIMUpaHUs — DKOJOTMYECKHE KpHU3HCHI mponuioro. IIpuumHbl U cnenctBus
MaccOBBIX BbIMUpaHUH. COBPEeMEHHBIH HKOJOTHUECKUI KpHU3HC, ero ocodeHHoctu. IIpobiema
coxpaHeHHs OMopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHnyeckoro mupa. [IpuHIunel kiaccupuKalud OpraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKHUE IPYIIIIBI OPraHU3MOB.

JdemoHcTpanuu

[Hoptpersr: @. Penu, JI. Cnamnanuanu, JI. [lactep, . 1. Meunukos, A. U. Onapun, [Ix.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpl n cxembl: «Cxema omnbita @. Peany, «Cxema ombita JI. [lactepa mo u3ydeHuro
camo3apoxkJeHus xu3Hm», «Cxema onbita C. Muepa, I'. FOpu», «3JTtanel HeopraHu4ecKon
sBoNOIIMNY, «['eoxpoHosornueckas mkana», «HauanpHble 3Tanbl OPraHUYECKON HBOJIOLUNY,
«Cxema 00pa3oBaHUs DYKapHUOT IyTEM cUMOHOTreHe3a», «Cucrema KuBO Mpupo by, «CTpoeHue
BUpyca», «Apomopdo3sl pacteHuit»y, «PuHHOPUTHY, «OTHOKIETOYHBIE  BOJIOPOCITHY,
«MHoroknerounsle Bomopocian», «Mxwm», «l[lanopoTHukn», «l'0JOCEMEHHBIE PACTEHHSY,
«Opranbpl IBETKOBBIX pPacTeHMit», «CxemMa pa3BUTUS >KUBOTHOTO MHPa», «ApoMopdo3bl
JKUBOTHBIX», «lIpocrteitmmey», «Kumeunononoctasiey, «llnockue yepBu», «HUiaeHHUCTOHOTHEY,
«Pw10BIY, «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «IItub», «Muekonurarommey, «Pa3Burue
JKU3HU B apXEUCKON 3pey», «Pa3BuTue JKU3HU B NPOTEPO3OUCKON 3pen, «Pa3BUTHE KU3HU B



Mae030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KATHO30MCKOM
ape», «CoBpeMEHHasi CUCTEMA OPTaHUYECKOT0 MUPAY.

O6opynoBanue: repOapud pAcTEHUN pA3IUYHBIX OTAETOB, KOJUICKIIMH HACCKOMBIX,
BJIQXKHBIE Ipenaparbl XKMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUM HIJIOKOXXHX, CKEJIETHI
MIO3BOHOYHBIX JKMBOTHBIX, 4ydeja NTUL U 3BEpEeH, KOJUIEKIUH OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIA€MBbIX, MYJISI’KU OPraHUYECKHUX OCTATKOB OPraHU3MOB.

BupryanbHasa sngaGopatopHas padora «MonenupoBanue onbsiToB Muniepa—tOpu no
M3YYEHUIO a0MOTEHHOT0 CHUHTE3a OpPraHMYeCKUX COSAMHEHHUM B IEPBUYHOM aTMochepe».

JlaGopaTropHass pabora «l3ydyeHHMe W ONHUCAHME HCKOMAEMbIX OCTAaTKOB JIPEBHUX
OpTraHU3MOBY.

IIpakTnyeckas padora «/3yueHre ocoOeHHOCTEH CTPOCHUS PAaCTEHUI Pa3HBIX OTIEIIOBY.

IIpakTuyeckasi padora «/3ydeHne ocoOEHHOCTEHN CTPOEHUS MMO3BOHOYHBIX KUBOTHBIX ).

Tema 5. Ilpoucxo:kaeHue 4eJ0BeKa — AaHTPONOreHe3

Pa3znensl u 3aaun aHTPOMONIOTrUU. METO bl AHTPOTIOJIOTHH.

CraHOB/IEHHE TIPEACTABIECHUN O MPOMCXOXKJIECHUU 4YENOBEKA. PenurunosHele BO33pEHMSL.
CoBpeMeHHbBIE HAY4YHbIE TEOPHH.

CxoncTBO  4yenoBeka € KMBOTHBIMU. (CHCTeMAaTHMYecKoe IOJOKEHHE  YelOBeKa.
CBuzeTenbcTBa CXOACTBA UEIOBEKAa C JKHBOTHBIMHU: CPaBHHUTEIbHO-MOp(donoruueckue,
IMOpHONIOTHYECKUE, (U3HOIOrO-OMOXMMHUYECKUE, TOoBeAeHYecKue. OTIHYus 4YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BuUTHE TrOJOBHOTO
MO3Ta U BTOPOU CUTHAJIbHON CUCTEMBI.

JBrkynue cuitbl ((hakTOphl) aHTPOTIOTeHe3a: OMoJIOrnYecKue, counanbabie. COOTHOLICHHE
OMOJIOTUYECKHUX M COLMANBHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJIUM aHTpoOIIOreHe3a. PaHHKe YenoBekooOpa3Hbie 00e3bsiHBI (TPOKOHCYITBI) U
paHHHE TIOHTUJBI — OOIIME MPEIKH YEeTOBEKOOOPAa3HBIX 00€3bsH U JIIOACH. ABCTPAIONUTEKH —
JBYHOTHE INPEIKH JIIoAcH. YenoBek ymenbld, NEepBble U3TOTOBJICHUS OpyAUN Tpyna. Uemosek
IPSIMOXOJISAIINI 1M TIEPBBIN BBIXOJ Jtonel 3a mpeaensl Adpuku. UenoBek reiinenbOeprekuii —
00IIMii MPeOK HEeaHAEPTATHLCKOTO YEJIOBEKA U YeJIOBEKa pa3yMHOTO. UeIoBeK HeaH IepTaIbCKUMA
Kak BHUJ JIIOJIEH XOJIOJHOTO KiauMara. YeaoBeK pa3yMHbIH COBPEMEHHOIO THUIA, JEHHUCOBCKHUM
YellI0OBEK, OCBOCHNE KOHTHHEHTOB 3a npenenamu Adpuku. [laneoreneTnka u majieoreHOMUKA.

DBOJIIOLIMS COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBIM OTOOp B MOMYNALMAX YeEJIOBEKA.
MyTanonHsli miporece u nmoaumopdusMm. [lonynsuroHHbIE BOJIHBI, Apeld reHOB, MUTpaLUs U
«a(dexT ocHOBaTENA» B MOMYJALUAX COBPEMEHHOTO YeJIOBEKA.

UYenoseueckne pacel. [lonsitue o pace. bonbiime packl: eBpomeouaHast (eBpasuiickas),
aBCTPAJIO-HETPOUIHAS (PKBAaTOpPHAIIbHASI), MOHTOJIONIHAS (a3UMaTCKO-aMepHKaHCKas). Bpems u
NyTH pacCceleHWsl 4YeloBeKa IO I[ulaHere. EnuHCTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucnocobieHHOCTh YelloBeKa K pa3HbIM YCIOBUSM OKpYKaroIen
cpensl. Bamsiaue reorpaduueckoil cpeabl u apeiida reHoB Ha MOpPGOJOTHIO U (PU3HOIOTHIO
YEJI0BEKA.

MexauciurimHapaple MeToabl B (u3uueckor  (OMOJOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPOMOJIOTHST W MAJCOAHTPOIIOJIOTHSl  YEJIOBEYECKUX  MOMYJISALIHM.
buocounaneHple  uccieqoBaHMs — NPUPOABI  uenoBeka.  MccienoBaHue — KOIBOJIIOLMU
OMOJIOTUYECKOT0 M COLIMAIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toptpetsi: Y. HapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.



Tabmumpl u  cxeMbl: «MeToabl  aHTPOMOJIOTHWY», «[ OJOBHOW MO3r YeEIOBEKay,
«UYenoBexkooOpa3Hbie 00€3bsHBI», «CKENIeT 4elnoBeKa M CKeleT MuMMaH3ey», «PymTuMeHTH u
aTaBU3MBbI», «JIBIKYIIME CHUJIBI AHTPONOTeHEe3a», «IBOJIOIMOHHOE JPEBO YEJIOBEKa»,
«ABcTpanonurek», «HemoBek ymenblit», «HenoBek npsaMOXoasuuiny, «/eHuCOBCKUN YEeTOBEK»
«Heannepraneupy, «KpoManboHIB», «lIpenku denoBeka», «ITambl SBOJIOLNUAHA YETOBEKaY,
«Pacsl yenoBekay.

O6opynoBaHue: MYJISDKH OKaMEHEJIOCTEH, IPEeIMETOB MaTePUABHON KYJIBTYPHI TIPEIKOB
4eJoBeKa, penpoaykuu (hororpadun) KapTUH ¢ MUDOTOTHIECCKUMH U OMOJIEHCKIME CIOKETaMH
MIPOUCXOXKICHUS 4eloBeKa, ¢ororpaduy HAaXOJOK HCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJeT
YeJIoBeKa, MOJENb Yepera 4YejoBeKa M 4Yeperna MIUMIaH3e, MOJENIb KUCTH 4YelIOBEKa U KHUCTH
HIMMIIaH3€, MOJIEJIHM TOpca MPEIKOB YeIOBeKa.

Jladboparopnasi paGora «M3yueHne OCOOCHHOCTEW CTPOCHMsI CKeJieTa 4YelIOBEKa,
CBSI3aHHBIX C MPSIMOXOKICHUEM).

IIpakTyeckas padora «I3yueHune 3K0JOTNYECKUX aJaNTallui YEIOBEKay.

Tema 6. Jxoy10rusi — HayKa 0 B3aMMOOTHOLICHUSIX OPTAaHU3MOB M HAIOPraHU3MEHHBIX
CHCTEM C OKpY Kawowiei cpenoi

3apoxaeHue W pasBuTHE SKojoruu B Tpymax A. ['ymbGompara, K. @. Pymwse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun skonoruu. CBsi3b
HKOJIOTUU C APYTUMH HayKaMHU.

Metoasl skonoruu. [loneBbie HaOmOAEHNA. DKCIIEPUMEHTHI B AKOJIOTUU: MPHUPOJHBIE U
nabopaTopHbie. MoaenupoBaHue B KOJIOTHH. MOHUTOPHUHT OKPYKAIOIIEH CPEJbl: JTOKATbHBIH,
pPErnoHAaIbHBIN U TTTO0ABHBIN.

3HaueHHE SKOJOTMYECKUX 3HAHUMU /JI1 YeJOoBeKa. DKOJOTMYECKOE MHUPOBO33pPEHUE Kak
OCHOBa CBsA3€H uenmoBedecTBa ¢ mpupoaord. DopMHUpOBAHUE SKOJIOTHYECKOW KYIbTYPhl H
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JdemoHcTpanuu

[optpetsi: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, D. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl u cxembl: «Pazaensl skomorun», «MeToapl 3Koorun», «CxemMa MOHUTOPHUHTA
OKPY’KaIOILEeH Cpebl».

JlabopaTropHas padora «/3yueHre METOJ0B KOJIOTMYECKUX HCCIIEIOBAHUI.

Tema 7. Opranusmbl 4 cpeja 00MTAHUS

Oxoyiorudyeckue  (GakToppl M 3aKOHOMEPHOCTH HX jAeucTBusa.  Kiaccudukarus
HKOJIOTHYECKUX  (aKTOpoB:  aOMOTHYEeCKHe, OHOTHUECKHe, aHTpomoreHuole.  OOmme
3aKOHOMEPHOCTH JIeMCTBUS 3KojIornyeckux ¢akropos. [Ipasuno munumyma (K. npenrens, 1O.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTAaHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KOJIOTHYECKUi ¢akTop. [leficTBUe pa3HBIX YYaCTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TPYIMIbl PACTEHUW M JKUBOTHBIX IO
OTHOILLEHHUIO K cBeTy. CUrHaibHas pojib cBera. @oronepuousm.

Temmneparypa kak sKkojoruyeckuii (axrtop. JleWicTBue TemriepaTypbl Ha OpPraHU3MBI.
[TolKuIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAaHU3MBI.

Brnaxxnocte kak skonmormueckuit (akrop. [IpucnocobneHus pacteHuil K MOAICPKAHUIO
BojHOro Oamanca. Kiaccuduxanus pacteHuii mo oTHomeHH0o K Boje. [Ipucmocobnenus
JKUBOTHBIX K N3MEHEHHIO BOJIHOTO PEXHUMa.



Cpenbl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYLIHAs, MOYBEHHAs, TTyOWHHas
MOJMTOYBEHHAS, BHYTPHOpPraHW3MeHHas. DU3HKO-XMMHYECKHE OCOOCHHOCTH Cpell OOUTaHus
opraau3MoB. [IpucrocobaeHnss OpraHu3MoB K JKU3HU B Pa3HBIX Cpeax.

buonoruueckue putmel. BHemnne u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

XKuznennsie Gopmbl opranuzmoB. [lonarue o xusHeHHOU (opme. JKuzHenHsle (Hopmbl
pacTeHmii: JepeBbs, KYCTAPHHUKHU, KYCTapHUYKH, MHOTOJIETHHUE TpPaBbl, OJHOJIETHHUE TpPAaBBHI.
JKuznenneie (OpMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. (OCOOEHHOCTH
CTpOCHHs ¥ 00pa3a KU3HHU.

buotnueckne dakropbl. Bumpl OMOTHYECKHMX  B3aUMOJACWCTBUN:  KOHKYPCHIIHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMebl. [lapazutusm, koomneparus, MyTyain3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyeOHM4YecTBO). Herpoduueckue  B3aUMOAECUCTBUS  (TONMHUYECKHUE,
dbopuueckue, (padpuyeckue). 3HaueHHE OMOTHYECKUX B3aMMOJICHCTBHMA ISl CYIIECTBOBaHUS
OpPraHu3MOB B cpejie ooutanus. [IpMHINUIT KOHKYPEHTHOTO HCKITFOUEHUSI.

JdemoHcTpanuu

Tabmumpl u cxembl: «IKojgorudeckue (HakTopbl», «CBETOBOHM CIEKTP», «IDKOJIOTHIECKUE
TPYNIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKPOBHBIE )KUBOTHBIEY», «XO0JIOAHOKPOBHBIE
KUBOTHBIEY», «DU3NOJIOTHUECKUE aJanTallii KHUBOTHBIX», «Cpeapl OOUTAaHUS OPTraHU3MOBY,
«buonorudeckue putMe», «KusHeHHbIE (HOPMBI pacTeHuin», « Ku3HEeHHbIE (OPMBI JKUBOTHBIXY,
«9KOocHuCTEMA IHMPOKOIUCTBEHHOIO Jieca», «DKOCHCTEMa XBOMHOrO yecay, «llenmn nutaHus»,
«XumangectBoy, «llapasutuzmy», «Korkypenmusy, «Cumonosy», «KommeHcamuzmy.

O6opynoBanue: Tepbapuu pacTeHH M JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJOTMYECKHX (HAaKTOpOB, TrepOapuul  CBETONIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOMBBIC, TEHETIOOMBbIE U TEHEBHIHOCIMBBIE KOMHATHBIE
pacTenus, repdapuu U KOJUIEKIIMU TETIOMI0O0UBBIX, 3SMMOCTOMKHIX, MOPO30yCTOMYNBBIX pacTEHUII,
yyyena NTULl W 3Bepel, repdapuu pacTeHuil, OTHOCAIUXCS K rurpoduram, kcepoduram,
Me30(uTaM, KOMHATHBIC PACTEHUS TAHHBIX TPYII, KOJUICKIINH KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax, Trepbapum M KOJJIEKUMHM pacTeHUWH M JKUBOTHBIX, OONAJAIOIIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIOBUM JKU3HHM, TepOapuu U KOJUIEKUUU
paCTeHHIA U KUBOTHBIX Pa3IMYHBIX KU3HEHHBIX (DOPM, KOJUICKIIUHU KUBOTHBIX, yIACTBYIOIIUX B
PA3TUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHasi padora «BrIsBieHE MPUCTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETAY.

Jladoparopnasi paGora «BbIgBICHHE TPHUCITOCOOJICHUNH OPraHU3MOB K BIIHSHHUIO
TEMIEPATYPI».

JlaGopaTtopnas pabdora «AHaroMHyeckMe OCOOCHHOCTH PACTCHHUH U3 pa3HBIX MeCT
oOUTaHUSY.

Tema 8. JkoJiorusi BUA0B U MOMYJIS LU

DKONOTUYECKNE XapaKTePUCTUKHU Momysiiun. [lomynsanus kak OHonorudeckas CUCTeMa.
Ponp HeogHOpOmHOCTH cpenbl, GU3MUECKUX OaphepoB M OCOOEHHOCTEW OMOJIOTHH BHIIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpPHI NOMYIsiiuii. OCHOBHBIE TOKA3aTEIH MOMYJISIUU:
YHCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHas W TOJIOBas CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPAITHSI.

Dkonorudeckas CTpykTypa mnomynsiuud. OLeHKa YUCICHHOCTH Momyisiuu. JlnHamuka
NOMYJSIMK U €€ perynsiius. buotudeckuii moreHnuman nonyasiuud. MoaenupoBaHue TUHAMUKA
nomynsiiui. KpuBble pocta uucieHHOCTH mnomyisiiuu. Kpuble BbbkuBaHus. Perymsmus



YUCIIEHHOCTH MOMYJSIIUM: poiib (AKTOPOB, 3aBUCSIIMX M HE 3aBUCSIIUX OT IUIOTHOCTH.
DKoJIoru4yecKue cTpaTeru BUIOB (1- u K-cTpaterun).

[Tonsitne 00 skonmormveckod Humie Buaa. Mectoobutanue. MHOromMepHas MOJEINb
skosiornyeckot Humm k.M. Xarunncona. Pa3mepsl sxonorndeckoit Humd. [loteHnumansHas u
peann30BaHHAS HUILIH.

Bun kak cucrema nomynsauuil. Apeanbl BUAOB. BBl M MX KM3HEHHbBIE CTpaTETUU.
DKOJIOTUYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJIECHHUS M MHUTrpalMil >KUBOTHBIX. bHojgornueckne MHBa3UU
Yy’KEpPOJHBIX BUOB.

JdemoHcTpanuu

IToptper: [Ix. M. XarunHCOH.

Tabmuip! 1 cxeMbl: «DKOJIOTHUECKUE XapaKTepUCTUKU monyasuun», «lIpoctpancTBenHas
CTpPYKTypa mnonymsauun», «Bo3pacTHble mnupamuael nomymsinuu», «CKOpPOCTh 3aceieHus
NOBEPXHOCTU 3€MJIM Pa3IMYHbIMM OpraHusmMammn», «Moxenb skosornueckoil Humum Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIUH KUBOTHBIX.

JladopaTropnasi padora «[IpucrnocoOaeHust CEMsSH pacCTEHUN K paCcCEICHUION.

Tema 9. Jxos10rus cood1mEeCTB. IKOJOrHYeCKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. bruorieHo3 u ero cTpykrypa. CBS3U MEXIy OpraHH3MamMH B
OHoILIEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIkx. Tenciom). DyHKUMOHAIBHBIE OJOKH
OpPTaHW3MOB B JKOCHUCTEME: NPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudueckue YpOBHH.
Tpodudeckue nenu u cetu. AGuornyeckue OOk 3KocucTeM. [10UBBI M WIIBI B 3KOCHCTEMAX.
KpyroBopor BemecTs 1 MOTOK SHEPTUH B 3KOCUCTEME.

OCHOBHBIE [TOKA3aTENN YIKOCUCTEMBI. bruomacca u npoayKkuusa. DKOJIOTHYECKUE TUPAMUIbI
gucel, OMoMacchl U SHEPTUH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpaBieHHble
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. IlepBUuHbIe U BTOPUYHBIE CYKIIECCMM M MX
NPUYHHBL. AHTPONOTEHHBIE BO3JEHCTBHS Ha CyKieccud. KimMMakcHOe COOOIIECTBO.
Buopaznoobpasue 1 mosHOTa KPYyroBOPOTa BEIIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

[Ipupoansle 3KOCHUCTEMBL. JKOCUCmeEMbl 03Ep U peK. DKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, Ny CmvlHb.

AHTpPONIOT€HHbIE  YKOCUCTEMBI.  ArposkocucTema. ArporeHo3. Pazmuums Mexmy
AQHTPOIIOTE€HHBIMHU U MPUPOJIHBIMU SIKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'oponckas ¢opa u dayHa.
CunaHTpomnu3amusi ropoAckoil  (ayHel. buonormdeckoe W  XO3SMCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 9KOCHCTEMAX.
Ponv xackaonozo sgpgpexma u 6u008-30ugpuxamopos (kiouesvix u008) 8 QYHKYUOHUPOBAHUU
akocucmem. IlepeHOC IHEPrUM M BEHIECTB MEXIY CMEXHBIMH 3KOCHUCTEMAaMH. Y CTOMYHMBOCTH
OpraHM3MOB, MOMYJSILUNA W HKOCUCTEM B YCIOBHMSX €CTECTBEHHBIX W aHTPOIOIE€HHBIX
BO3JICHCTBUM.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2AHUBSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl HKON02UUECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030elicmsusi. MeTonoI0rusi MOHUTOPHHIAa €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.



JdemoHcTpanuu

[optper: A. Jlx. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OMolieHO03a», « IKOCHCTEMa HIMPOKOIMCTBEHHOTO JIecay,
«JKocucTeMa XBOMHOro Jeca», «DyHKUHOHAIbHbIE TPYNIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectB B 23KocucteMey, «llenmu mnuTaHus (macTOMIMHAS, JIETPUTHAS)»,
«DKoJIOTHYECKass MTUPAMHJIA YUCET», «IKOJIOTHIECKasl MIUpaMua OMOMAacChly, «IKOIOTUYECKas
nupamua suepruny», «OdpazoBanue 6onotay, «llepBudnas cykieccus», «BoccraHoBIeHHE Jieca
nocie noxapa», « JKocucrema o3epay, «ArpoueHos», «KpyroBopor BemecTB 1 MOTOK SHEPTUU B
arpoiieHose», «IIpumepsl ypOoakocucTem».

O6opynoBanue: repOapuy PacTeHU, KOJJIEKIIMM HACEKOMBIX, Wydelia NTHIl U 3Bepei,
repOapuu KyJIbTYPHBIX U JTUKOPACTYIUX PACTCHHI, aKBAPUYM KaK MOJIETh YKOCUCTEMBI.

IIpakTuyeckasi padora «3ydueHnue u onrcanne ypo0IKOCUCTEMBI».

JladopaTopnasi padora «/3yueHne pazHOOOpa3usl MEJIKUX MTOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX .

IKCKypeusi «IKCKypcHs B THINHWYHBIH OMOreoreHo3 (B AyOpaBy, Oepe3HsK, eIbHHK, Ha
CYXOJOJBHBIN WM MOWMEHHBIN JYT, 03€p0, 00TI0TO)».

IKeKypeHsi «IKCKYPCHsI B arpO3KOCUCTEMY (Ha TOJI€ WK B TETNTUYHOE XO3SUCTBO)».

Tema 10. Buocdepa — rinodanpHas IKocucTEeMA

Buocdepa — obmermanerapHast o0ojmouka 3eMid, TJ€ CYHIECTBYET MM CYIIECTBOBaJa
KW3HB. PazBuTHe npencrasienuii o onocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnanckoro o
ouocdepe. O6mactu 6uocheps! u e€ coctas. JKupoe BemecTBo 6uochepsl U ero PyHKINH.

3aKOHOMEPHOCTH cyIecTBoBaHusl Ouochepbl. Ocobennoctn 6uocepsbl Kak riodaabHON
skocucTeMbl. JluHamuyeckoe paBHOBecue B Oumoctepe. KpyroBopoTbl BemiectB H
OMOTreOXMMHUYECKHE ITUKIIBI (YTiIepoia, a3oTa). PUTMuaHOCTS siBieHUH B Onocdepe.

3oHanbHOCTE Onochepsl. [lonsTne 0 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOWHBIC
Jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIC Jieca, CTEIH, CaBaHHBI, TyCTHIHU, TPOTIHMYECKUE Jieca,
BBICOKOTOPBs. Kimmar, pacTUTENbHBIN 1 )KUBOTHBIN MU OMOMOB CYIITH.

CtpykTypa U QyHKIIHS KUBBIX CHCTEM, OLIEHKA UX PECYpCHOT0 MOTEHIIMala U OMOCepHbIX
GyHKIHA.

JdemoHcTpanuu

[optpets: B. U. Bepnazackuii, 3. 3rocc.

Tabmumpl n cxemsl: «['eochepst 3emmmy, «KpyroBoport a3ora B mpupozae», «Kpyrosopot
yriaepoja B mpupoae», «Kpyrosopot kuciopoaa B nmpupojae», «KpyroBopot Boabl B IPUPOJIE»,
«OcHOBHBIE OMOMBI Cymny, «KimumaTtudeckue nosica 3eminy, « Tyaapay, «Taiiray, «CMenmianHbIi
necy, «llupokonuctBeHHbIH ey, «Crenby, «CaBanHay, «IlycTbinsy, « Tponudeckuii gec.

O6opynoBanue: repOapuu paCTCHU pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamolias cpeaa

DKoJIorHYeckre KpHU3UChl M WX NpUYMHBL. Bo3zzgeiicTBue uyenmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYyIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOJIHOM cpenibl. OXpaHa BOIHBIX
pecypcoB. Pazpyimienue noussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTPONOTreHHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U dKUBOTHBIN MUp. OXpaHa pacTUTEIILHOTO
U JKMBOTHOTO Mupa. OCHOBHBIE MNPHHLMIBI OXpaHbl mpuponsl. Kpacueie kHuru. Oco6o
oxpansiemble npupoanbie Teppuropun (OOIIT). borannueckue caapl 1 300J0THYECKUE TTAPKH.

OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA W MPHUPOAbI. ParmonansHoe
MPUPOJONIONB30BAaHME M COXpaHEHUE OMOJIOTMYeCKoro pasHooOpasus 3emiu. OoOmume



3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHYECKHX KpU3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPH3HCa
U €T0 BEPOSTHBIC TTOCTIEACTBHSI.

Pa3BuTne METOMOB MOHHUTOPHHTA PAa3BUTUS OMACHBIX TEXHOTCHHBIX MPOIIECCOB.
Cucmemnvle uccredoanusi nepexooa K pecypcocbepecaioueli U  KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonoeuueckoe pasnoobpasue u ouopecypcvl. Hayuonanvnvle ungopmayuontvle
cucmemvl, obecneuusarouue OOCMyn K UHGOPpMAYUU NO COCMOAHUIO OMOENbHBIX 6UO08 U
akocucmem. OCHO8bL IKOpeabuIUmayuu IKOCUCmem u cnocobo8 6opbovl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus MopcKkux u HA3eMHbIX IKOCUCTIEM.

JdemoHcTpanuu

Tabmuubl u  cxembl: «3arps3HeHue armochepb», «3arps3HeHHue TruaApochepb,
«3arpsi3HeHue MouBbI», «[lapHuKOBBIi 3hdekT», «Oco00 OXpaHsIeMbIe TPUPOIHBIC TEPPUTOPHUN,
«MoJenu yrpaBisieMoro MUPay.

O6opynoBanue: ¢potorpaduu oxpaHseMbIX pacTeHUH 1 )KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepanuu, KpacHoil KHUTM peruoHa.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'H
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYy4YalOIIMMUCS
IpOTpaMM CPeAHEro o0IIero 00pa3oBaHus: JTUYHOCTHBIE, METAIPEAMETHBIC U NIPEIMETHEIE.

B cTpykType JTUYHOCTHBIX pe3yJabTaTOB OCBOEHUS NMPOrpaMMbl 110 OMOJOIMH BBIJCIIECHBI
CICMYIONINE COCTaBIAIONIME: OCO3HAHHWE OOYYaIOIMIMMHCS  POCCHMCKON  TI'pakIaHCKOU
UJECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIPEIEIIECHUIO,
Hanuyue momueéayuu K OOydeHHIO OWONOTHH, yeneHanpaeieHHoe pazeéumue BHYTPEHHUX
yOe:XIeH!I JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPaAULUN pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCHb U CNOCOOHOCMb OOYYalOIIMUXCSl PYKOBOJCTBOBAThHCS B
CBOEM  JEATENBHOCTH  LIEHHOCTHO-CMBICIIOBBIMM ~ YCTaHOBKAMH, IPUCYLIUMHU  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUS ~ DKOJOTHMUECKOW  KYIbTYPHI,
cnocodoHocmu cmagumy LENHA U CTPOUTH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PE3YJIbTAaThl OCBOEHMS MPOTrPaMMBbI 110 OMOJIOTUM JOCTUTAIOTCA B €JUHCTBE
y4eOHOIl W BOCIUTATEIBHON NESITEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCHUICKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKMMH M TYXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMHU, IPUHSTHIMU B
o0miecTBe MpaBWIaMd U HOPMAaMHU MOBEICHMSI M CIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTaHUS U CaMOPa3BUTHs, Pa3BUTHs BHYTPEHHEH MO3ULMM JIMYHOCTH, NATPUOTU3MA U
YBa)XEHUsI K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TpyJda M CTapUIeEMy IOKOJIEHHIO, B3aUMHOI'O
yBKEHUs, OCEpEeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAcleIui0 M TPaaulysIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoae U OKPY-KarolIen cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS Y4€OHOro mnpeaMera «buoorusy A0JKHBI OTpaXxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPHUEHTAllMi, ITO3UTUBHBIX BHYTPEHHMX
yOeXJeHUI, COOTBETCTBYIOIIUX TPAJULUOHHBIM IIEHHOCTSAM pPOCCHIICKOro oOIiecTBa,
pacIIMpEeHUE KU3HEHHOIO OMNbITAa M OIBITA JEATEIBHOCTH B IPOLECCE PEAN3alliM OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MNO3MLIMU  OOydaroumierocs Kak aKkTHMBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IIeCTBa;

OCO3HAaHHME CBOMX KOHCTUTYIMOHHBIX MIpaB M OOS3aHHOCTEH, YBaKEHHWE 3aKOHA U
IIPABOIIOPAJIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH JESITEIbHOCTH MPU CO3JaHUU Y4EOHBIX MPOEKTOB,
pelIeHNH y4eOHBIX U M03HABAaTEIbHbBIX 33/]a4, BHIIIOJHEHUH ONOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSATh COOCTBEHHYIO TIO3HMIIMIO [0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHUE  Y4YUTBIBaTb B  CBOUX JCHCTBUSX  HEOOXOJUMOCTb  KOHCTPYKTUBHOIO
B3aUMOJICHCTBHS JIIOJIEH C Pa3HbIMU YOSKICHUAMHU, KYJIbTYPHBIMU LIEHHOCTSMU M COLIMAIbHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS YYEOHBIX,
IIO3HABATEJIBHBIX M HCCIIEJOBATEIbCKUX 3a/ady, YBAKUTEIBHOIO OTHOIIEHUS K MHEHUIO
OIITOHEHTOB MPU 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACP KAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;



2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpPMHUPOBAHHOCTH POCCHICKON TPaXKIAHCKOM UICHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonuHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOIJIOE U HACTOSIIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIIEINIO U MAMSITHUKAM IPUPOBI, TOCTHKEHUSAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTH OIEHUBATH BKJIAJl POCCHICKUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
NOHMMAHUS 3HAueHUsi OWMOJOTMM B TO3HAHWU 3aKOHOB NPHUPOIbI, B >KU3HU 4YellOBEKa U
COBPEMEHHOTO O0IIEeCTBa;

ujciHast yOe:K IEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApoAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIEHUBAThH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyLIero;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJAMUTEISAM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSTUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPAaAULUAIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS:

ACTETHUYECKOE OTHOUIEHHE K MHPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MMOHUMaHUE SMOLMOHAIIBHOTO BO3JCHCTBHS KUBOU IPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIaX HMCKYCCTBA, CTPEMJIEHUE IPOSBIATH
KaueCTBA TBOPYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310POBbS H
IMOIUOHAIBHOIO 0JIArONOJIYYHs:

MOHUMaHWE W pealin3alus 3JI0pOBOro M 0e30MmacHoro oopasza XKU3HU (310pOBOE MUTAHUE,
coOirofieHre TUTUEHUYECKHUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTAbIXA,
perymsipHass ¢u3MUYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOMICHUSI K COOCTBEHHOMY (DU3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE UEHHOCTH TPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJCHUS aTKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTD K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10JII00UE;

TOTOBHOCTb K aKTUBHOM JEATEIHLHOCTH TEXHOJIOTMYECKON M COLIUANIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO JIESTEIBHOCTH;

MHTEpEC K pa3nuyHbIM cepam mpodeccHoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BBIOODP OymyIeit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE YKU3HECHHBIC TIJIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
KU3HU;

7) IKOJIOrM4eCcKOro BOCIMTAHUSA:

9KOJIOTHYECKHU 11e1eco00pa3Hoe OTHOIIEHHE K MPUPOJIe KaK NCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYILIECTBOBAHHS;



MOBBIIICHHE YPOBHS SKOJOTHYECKOW KYJIbTYpbl: MPUOOPETEHHE OMbITa MJIAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX IOCJEICTBUN IJI OKPYXKAIOIIEH Cpeibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJOrMYECKUX MPoOIeM U IyTel UX PelIeHHUs;

CIIOCOOHOCTH MCMOJIBb30BaTh MpUOOpeTaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUs
IOpU pelleHuH MpoOJeM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJOINOIb30BAaHUEM (COOMIOCHNE
IIPaBWJI IIOBEJIEHUS B NPHUPOJE, HAIPABIECHHBIX HA COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, OHochepsl);

AKTUBHOE HEMPUATUE NCUCTBUM, MPUHOCAIIMX BPEJ OKPY)KAIOUIEH HPUPOIHOU Cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeIPUHUMAEMbIX
JEHUCTBUN U NIPEJOTBPALLATD UX;

HaJIMYME Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYNbTYpPbI, OIBITA
JESATENIbHOCTH  DKOJIOTUYECKOW  HAMpaBiICHHOCTH, YMEHHS PYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLUMUAIBHOM MpPAKTUKE, TOTOBHOCTH K YYAaCTHIO B
IIPAKTUYECKON AESATEIbHOCTH IKOJIOTUYECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHON MpAKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M YATATEIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOIECHCTBUA
MEXy JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHue crenupukn OMOJOTUM KaK HayKHh, OCO3HaHWs €€ poiau B (PopMUpPOBaHUHU
palMoHaTBFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUN LIEJOCTHOTO MPEACTABICHHUS 00 OKpY>KalolieMm
MHUpEe KaKk O €JUHCTBE NPUPOJIBI, 4YeJIOBEKa M 0OmecTBa, B IO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEH U pelieHuu NpodIeM COXpaHeHUsI IPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JIi COBPEMEHHOW IUBHIIM3AIMU: 00eCIeUeHUs
HOBOTO YPOBHS Pa3BUTHUSI MEIHMIIMHBI, CO3/IaHHE MEPCHEKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTEH BBIXOAA U3 TTIO0AIBHBIX
9KOJIOTHYECKUX Mpo0sieM U o0ecrieueHus nepexoa K yCTOMUMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
MCIOJIb30BAaHUIO MTPUPOJHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUH OMOJOTMYECKHX 3HAHUH B IIENSAX MOBBIIICHUS OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIBHOM
TPAaMOTHOCTH 00yJaronuxcs, pOpMUPYEMON MPU U3YICHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHUS, HCIOJb3YEeMbIX B ECTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BaTh IOJIydyaeMble 3HAHUS Uil aHaidu3a U OOBSICHEHUS SIBICHHM
OKpPY’KAIOIIET0 MHpa M NPOUCXOJANIMX B HEM HM3MEHEHHMH, yMEHHUE JAeNnaTb OOOCHOBAHHBIC
3aKJIIOYEHUsI HAa OCHOBE HAy4dHbIX ()aKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 MOJy4yeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAaMOCTOSITENIFHO HCIOJIb30BAaTh OHMOJIOTWYECKHE 3HAaHUS IS pELICHUs
npo0JeM B pealbHbBIX KU3HEHHBIX CHUTYallUsX;

OCO3HAaHHE IIEHHOCTH HAayYHOH NeATeNbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO ACSITEIbHOCTh HHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BAHHIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM 1O OHOJOTMM B COOTBETCTBUH C IKHU3HCHHBIMH
MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI



MeranpeamMeTHble pe3yNIbTaThl OCBOCHUS y4eOHOTro mpeameTa «bHONOrHsy BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCUUIUITMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHaYYHbIE TTOHATHS, OTPAXKAIOIIKE [[EITOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienu(rKy METO/I0B MO3HAHHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHUs,
SIBJICHUE, TPOLIECC, CUCTeMa, HAay4HbIH (DaKT, MPUHIUN, TUIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeJIOBaHHEe, HAOIIOJEHUE, U3MEPEHHUE, SKCICPUMEHT W JIPYTHE); YHHBEpCaIbHBIC
ydeOHble JeHCTBUS (ITO3HABaTEIbHBIC, KOMMYHUKATUBHBIC, PETYISITUBHBIE), 00ECIICUYNBAIOIINE
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH W COIMAIBLHON KOMIIETCHIIMH OOYJarolIuXxcs;
CIIOCOOHOCTH o0yJarmuxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCIUTITHHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHbIEe y4ueOHbIE ACWCTBUS B I103HABATEIbHOW H
COIMAJIbHOM MPAKTHUKE.

B pesynprare wusydeHuss OHMOJOTMH Ha YpPOBHE CpEIHEr0o o0O0mero oOpa3oBaHUS Y
oOyugaromierocss OyayT copMmupoBaHbl MO3HABATEIbHBIE YHHUBEPCAIbHBIE Y4eOHBIC NEWCTBUS,
KOMMYHHUKATHBHbIC YHUBEpPCAJIbHbIE YyueOHble JEHCTBHS, pETYJISTHBHbIC YHHBEpPCAJIbHBIC
yueOHbIe AeMCTBHSI, COBMECTHAS I€ATEIbHOCTD.

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOrpaMMBbl CPEIHEro o0Iero odpazoBaHUs
JOJIKHBI OTPAXKATh:

OBiajeHNe YHHBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOorMYecKUe AeHCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCII0JIb30BAaTh TP OCBOCHUUA 3HAaHUHU HpI/IéMI:I JIOTUYCCKOI'O MBIITJICHU S (aHanma, CHHTC3a,
CpaBHEHHUS, KiIacCH(pUKAIKMK, OOO0OIIEHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX TOHATHA
(BBLOENATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATh CBSI3U C APYTUMU MOHATUIMH);

ONpeAeNaTh LEeIN AeATEIbHOCTH, 3ajJaBas MapaMmeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C IOCTABJICHHBIMU LICIISIMU

HUCIIOJIB30BAaTh 6PIOJ'IOFI/I‘ICCKI/IG IIOHATUA OJIA O6I>SICHCHI/ISI (baKTOB U SBJICHUU >XUBOU
PUPOJIBI;

CTPOUTH JOTHUECKUE PACCYXACHUS (MHIYKTUBHBIE, IEAYKTUBHBIE, IO AHAJIOTUH ), BBISABIIATD
3aKOHOMEPHOCTH M MPOTHUBOPEUUSI B paCCMaTPUBAEMBIX SBJICHUSX, (POPMYIHPOBATH BBHIBOJBI U
3aKJTIOYCHHS,

NPUMEHSTh CXEMHO-MOJIEIbHBIE CPEACTBA JUIsl MIPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHONIICHUN B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOro poja,
BBISAIBJICHHBIX B pa3JIMYHBIX I/IH(bOpMaI_[I/IOHHBIX HCTOYHHUKAX,

pa3pabarbIBaTh IUIaH PELICHUs MPOOJIEMBI C YIETOM aHAN3a UMEIOIINUXCSI MaTepHaIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LIEJSAM,
OLICHUBATL PUCKU HOCJ’IGI[CTBH?I ACATCIIbHOCTH,

KOOPJMHUPOBATh W BBIIOJHATH pPAa0OTy B YCJIOBUSAX pPEAJbHOTO, BHUPTYAJBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

2) 0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIaACTh HaBbIKaMH y‘IGGHO-HCCHeHOBaTeHBCKOﬁ n HpOGKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH
paspelieHus npodseM, COCOOHOCThI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOUCKY METOJOB
pelIeHUs MPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;



UCTIONIB30BaTh PAa3JIMYHbIC BUJBI ACATEIBHOCTH IO TIOJYYECHHIO HOBOTO 3HAHHS, €ro
UHTEpIpEeTalry, NPeoOpa3oBaHUIO U MPUMEHEHHIO B YYEOHBIX CHUTYaIlUsX, B TOM YHCJE IPH
CO3JIaHUH YUEOHBIX M COIIMATIBHBIX IPOCKTOB;

(GbopMHpOBATh HAYYHBIA THIT MBIIUICHHS, BIaJICTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
TOHATUSIMH U METOJAMHU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTENbHOW NEATEIHHOCTH W
YKU3HEHHBIX CUTYaIUsX;

BBISIBIISITh IPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalM3HpOBAaTh 3ajady, BBIIBUTATh
THITOTE3y €€ PEIICHUs, HAXOJUTh apTyMEHTHI [Tl JOKa3aTelbCTBA CBOMX YTBEPKACHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

aHaAJM3UPOBATh MOJyYCHHBIE B X0/I€ PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKHU OILICHUBAThH
WX JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlUsIM, OIEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh IIEJICHANPABICHHBIN IOMCK IEPEHOCa CPEICTB U CIOCOOOB JEHCTBUS B
npo(hecCHOHATBHYIO CPey;

yMETh TIEPEHOCUTh 3HAHHWA B T[O3HABATEIBHYI0 M  IPAKTHYECKYIO  00JacTh
KHU3HEICATEILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00acTei;

BBIIBUTATh HOBBIC HJCH, MpEAJiaraTb OPUTHHAIBHBIC MOJIXOABl W PEUICHHS, CTaBHUTh
poOJIeMBI U 33]1a9H, TOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTHPOBATHCSI B PA3UYHBIX MCTOYHMKAX HH(OpMAIUM (TeKcTe y4eOHOro mocoowms,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOIOTHYECKUX CIOBAPSIX U CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3zax maHHBIX, B MHTepHeTe), aHANM3UpOBaTh HHGOPMAIMIO PA3JIMYHBIX BHJIOB U (GopM
NPEJICTaBICHUS, KPUTUIECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

¢dbopMynHupoBaTh 3ampoChl M NPUMEHATh DPA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
Ounonoruveckoi HHGOpMaIUU, HEOOXOAUMOH JIJIsl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCIOJIB30BAHHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEPILIEHCTBOBATh KYJIbTYPY aKTHUBHOTO UCIIOJIB30BAHMUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAaNbHYIO (OpMYy NPEACTaBICHUS OHOJIOrMYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMebl, TaOJIHUIIbI, PUCYHKH U JPYroe);

UCTIOIB30BaTh HAYYHBIN S3BIK B KAueCTBE CpEACTBa MPH paboTe ¢ OMOIOrHYecKOn
uHpOpMaNKel: TPUMEHITh XUMHUYECKUE, (PU3MUECKHUEe W MaTeMaTWYeCKHE 3HAKH M CHUMBOJIBL,
dbopmynel, abOpeBUATypy, HOMEHKJIATYPY, WCIOIh30BaTh M MPEoOPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATIISAHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABAHWS W 3alIUTHl WHGpOpMamu, HWHOOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

OB/1aeHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

1) oOmenue:

OCYIIECTBIISATh KOMMYHHKAIIMHA BO BCEX cepax )KM3HH, aKTUBHO y4acTBOBATh B JTHAIIOTE
WINA JUCKYCCUU TI0 CYIIECTBY OOCYXIAaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJIEHUS OTHOCHUTEIBHO BBIIOJHEHHUS TMpeaiaraeMoil 3aayd, YYUTHIBAaTb MHTEPECHl U
COIJIACOBAHHOCTh MO3UIUH IPYTUX YYaCTHUKOB JUAJIOTa MU TUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIC CpEACTBA OOIMICHHS, NMOHUMATh 3HAYCHHE COIMAIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOHQJIMKTHBIX CHTYallUi, YMETh CMSTYaTh KOH(QJIUKTHI H
BECTH MIEPETOBOPHI;



BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHS U B3aUMOJCHCTBUS, MOHUMAaTh HaMEPEHUS
JPYTUX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOLICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHHEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHaA JeSITeJIbHOCTh:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaJTbHOU pabOTHI mpu
perieHur OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBAaTh HEOOXOAMMOCTh MMPUMEHEHHUSI TPYIITOBBIX
¢dbopM B3aUMOJICHCTBUS MPH PEIICHUH YICOHOW 3a/1a4u;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0T0 4J€Ha KOJUIEKTHUBA;

NPUHUMATh LEIM COBMECTHOM JESTEeIbHOCTH, OPTraHHU30BBIBAaTH M KOOPAWHUPOBATH
JIEUCTBUSA 10 €€ IOCTUKEHUIO: COCTABIISITh TUIaH IEUCTBUIM, pacpeaeisaTh POJIU C Y4ETOM MHEHUH
YYaCTHHUKOB, O0CYXJaTh pe3yIbTaTbl COBMECTHOW PadOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bI B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLICHUBATh HJEH C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIISATh TMO3UTHBHOE CTPATETMYECKOE IIOBEIECHHWE B pA3IUYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU /1€ CTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS [UIA BBIABICHHA NpoOJIeM M HUX pEUIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUAX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUH 1I€JeBbIE U CMBICIOBbIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IMOCTYIKaxX IO OTHOLIEHUIO K JXMBOW INPUPOAE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKpYXKarOIINX;

CaMOCTOSITENIbHO OCYILECTBIISATh MMO3HABATEIbHYIO NIE€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B 00pa30BATEIBHOM JCSITCIBHOCTH U
JKU3HEHHBIX CUTYALUX;

CaMOCTOSITENIFHO COCTABJIATh IUIAH PEIICHHS MPOOJIEMBI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacupsATh paMK{ y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CcTBOBaTh (HOPMHUPOBAHUIO M TIPOSIBIICHUIO IIUPOKOM IPYIUIIMN B Pa3HBIX 00JIACTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA U KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallUSIM, BHOCUTb KOPPEKTHUBHI B JESATEIHOCTh, OIICHUBAThH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YIHTaTOB U OCHOBAHUH, HCIIOJIb30BATh MPUEMBI pedIeKCHH
JUTSL OLICHKU CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

YMETbh OL[EHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO,

MPUHUMATh MOTUBBI U apryMEHTHI IPYTUX MPU aHATU3E PE3YyIbTAaTOB JACSITEIbHOCTH;



3) npuHsTHE Ce0S U APYTUX:

MMPpUHHUMATDH C66}I, IHOHUMasA CBOM HEAOCTATKHU U JOCTOMHCTBA,

MNPUHUMATh MOTUBEI U apIyMEHTBI IPYIUX IIPU aHAIIU3€ PE3YIbTAaTOB AEITEILHOCTH,

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOro YeJIOBEKa.
HPEAMETHBIE PE3YJIbTATHI

[IpenMeTrHbIe pe3ynbTaThl OCBOCHUS COJEpKaHUs ydeOHOro mpeamera «buonorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecredeHre NpopuIbHOTO 00yUeHUs 00yJarOIIHXCs
ouosornu. OHU BKIIFOYAIOT: CICU(UUIECKHE TSl OMOJIOTHH HAYIHBIC 3HAHUS, YMEHUS U CTIOCOOBI
JNEHCTBUI TIO OCBOSHUIO, MHTEPIIPETAIIMHA ¥ TIPEOOpPa30BaHUIO 3HAHUM, BUABI JEATEILHOCTH TIO
MOJTYyYEHUIO HOBBIX 3HAHWM M WX MPUMEHEHHUIO B PA3IMUYHBIX y4EOHBIX, a TaKKE B PEATbHBIX
YKU3HEHHBIX cuTyarusx. [IpenMeTHbie pe3ynbTaThl MPeICTaBIeHbI 0 FOaM U3y4eHUsI.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTOo npeameTa «buonorusy» B 10 knacce 10oKHBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE M POJU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GbopMUPOBAHNUN €CTECTBEHHO-HAYUYHOM KapTHUHBI MUPA, B TO3HAHUH 3aKOHOB IPUPOJIBI U PELLICHUU
po0JieM pallMOHAIBHOTO MPUPOIONOIb30BAHMS, O BKJIa/I€ POCCUICKUX U 3apyO0eKHBIX YUEHBIX B
pa3BHUTHE OMOJIOTHHY;

BJIQJICHUE CHCTEMON OWOJIOTMUECKUX 3HAHWM, KOTOpas BKIIOYAECT: OCHOBOIIOJIATAIOIIHE
OMOJOTHYECKHE TEPMHUHBI U TOHATHUA (PKU3Hb, KJIETKA, OpPraHU3M, METa0oJu3M, TOMEOCTas,
caMOperyJIsilusl, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUYUBOCTb, POCT U PAa3BUTHE),
Ooumonoruueckne teopun (knerounas teopus T. IlIBamna, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacleAcTBeHHocTH T. Moprana), yuenus (H. M. BaBunoBa — o meHTpax
MHOTO00pa3usi U MPOUCXOXKJICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MEPBOIO MOKOJIEHHUSI, pacCUICTNICHHUS, YUCTOTHI raMeT, He3aBUCUMOro HacienoBanus I'. Menpens,
TOMOJIOTUYECKUX PSAJOB B HaclielcTBeHHOW u3meHunBocTH H. W. BaBuiopa), mpuHIUIIBI
(KOMILJIEMEHTApHOCTH);

BJIa/ICHWE OCHOBHBIMHM METOJaMH HAYYHOT'O MO3HAHUS, UCIOJB3YEMBbIX B OMOJOTMYECKUX
MCCJICIOBAHMSX JKUBBIX O0BEKTOB (OMUCaHWE, U3MEpPEHUE, HAOMIOACHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKApHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HCJIE OakTepwii, TpHOOB, PACTCHHIA,
JKUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPTaHOB M CHCTEM OPraHOB PAaCTEHHI, KHUBOTHBIX, Y€JIOBEKa,
MIPOLIECCOB KU3HEACITENbHOCTH, POTEKAIOIINX B OpraHU3MaxX PacTeHUM, )KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHX MPOLIECCOB: OOMEHA BEIIECTB (METab0JIM3M), MPEBPAIIECHUS SHEPTHH, OPOKEHHUS,
aBTOTPO(HOTO U reTepoTPOHOr0 TUIIOB MUTAHMSL, (POTOCHHTE3a U XEMOCHHTE3a, MUTO34a, Mei03a,
ramMeToreHesa, sMOpUOreHesa, MOCTAMOPHOHAIBEHOTO pa3BUTHA, Pa3MHOXKEHHUS,
WHAMBUAYAIbHOTO Ppa3BUTHsS OpraHu3Ma (OHTOreHe3a), B3aUMOJIEHMCTBHS T'€HOB, T€TEpO3Hca,
UCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTAHABIMBATh B3aMMOCBSI3M MEXIY OPTaHOMJAAMU KIETKH M HX (YHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U uX (QyHKUUAMHU, MEXKIY OpraHaMUd U CUCTEMaMHU OPTaHOB Y
pacTeHMii, >KUBOTHBIX W 4YeNOBEeKa M HUX (QYHKIUSAMH, MEXAYy CHUCTEMamMH OpPraHOB M UX
GYHKIUSAMHU, MEXKIY dTamamMu OOMEHa BEIIECTB, dTalmaMH KJICTOYHOTO ITUKIA U KU3HEHHBIX
[IUKJIOB OPTaHW3MOB, JTallaMd ASMOPUOHAIILHOTO pAa3BUTHS, TEHOTUIIOM H (EHOTHUIIOM,
dbeHoTunom u GakTopamMu Cpeibl OOUTaHNS,



YMEHHE BBISBISTH OTIUYUTEIbHBIE MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIE pPaCTEHHI,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIONIUE APTYMEHTHI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO 1
CUMBOJIMKY JJIsl JOKa3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHE peliaTh OMOJIOTHUYECKHE 3a/1a4H, BBISBIATH IPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCJICTyeMbIMU OMOJIOTUYECKUMU TPOILIECCAaMU U SBJICHHUSIMH, JCNaTh BBIBOABI M MPOTHO3HI Ha
OCHOBaHUU TOJTyYEHHBIX PE3YIIbTATOB;

YMEHHE BBINOJIHATH JIAOOpaTOpHbIE M IMPaKTHYECKHE paboThl, cOO0IaTh MpaBHia MPHU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, TPOBEPSITh HUX OKCIEPUMEHTAIBHBIMUA CpPEICTBAMH,
dbopMynUpys 1eNb UCCIeI0BaHMUS, aHATU3UPOBATH MTOJTYICHHBIE PE3YNIBTATHI U JENIaTh BHIBOIBI,

YMEHHE Y4acTBOBaTh B Y4eOHO-HCCIIEOBATEIHCKON paboTe MO OMOJIOTHH, DKOJOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOILIECTB, U MYOJWYHO MPEICTABIATH
MOJTyYEHHBIC PE3YNbTAThl HA YYCHUYECKUX KOH(EPECHIIHSIX;

YMEHHE OIICHUBATH STUYECKHE ACTIEKThI COBPEMEHHBIX UCCIICIOBAHHI B 0071aCTH OMOIOTHI
U MEIULMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOOTBOPEHUE, HANpaBiICHHOE H3MEHEHUE
reHOMa U CO3/1aHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp OyaymIei mpodecCHOHaTbHOM NesITebHOCTH B
obnactu OMOJIOTHH, MEIUITMHBI, OMOTEXHOIOTHH, BETEPUHAPUH, CEIIBCKOTO XO035HCTBA, TUIIEBON
POMBIIIIEHHOCTH, YIITyOISITh TO3HABATENIbHBIN HHTEPEC, HATPABJICHHbBIN Ha OCO3HAHHBINI BHIOOD
COOTBETCTBYIOIICH MpodecCuu U MPOJ0JDKEHNE OMOJIOTUYECKOT0 00pa30BaHUsl B OPraHU3aIMsIX
cpeaHero npo¢eCCHOHAIBLHOTO U BBICILIET0 00pa30BaHMUA.

[IpenMeTHBIC pe3yabTaThl OCBOCHHS yueOHOTO npeamera «buonorus» B 11 Knacce NOIKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TO3HAHWU 3aKOHOB
OPHUPOJBI U PEUICHUH SKOJIOTHYECKUX MPOOJIeM YeIIOBEUECTBA, a TAKXKE B PEIICHUU BOIPOCOB
PaIMOHATILHOTO TPUPOIONOIB30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHHUS K IPUPOJIE,
o0lIeCTBY, YENOBEKY, O BKJAJ€ POCCUHCKUX M 3apyOEeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
OMOJIOTHH;

YMEHHE BJIAJIETh CHCTEMON OWMOJIOTMYECKUX 3HAHUU, KOTOPAsl BKIIOUACT OMPEICIICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIMOJAralomux OWOJOrMYeCcKUX TEPMHUHOB W TOHATHH (BUA,
sKocuctema, Owocdepa), Ouonormyeckue Teopuu (dBomonronHass Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBosonnu), yuenus (A. H. CeBeproBa — O myTsX M HamnpaBICHUSIX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbI (TeHETUYECKOTo paBHOBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoactBa K. M. bapa), mpaBuna (muaumyma 1O. JIubuxa,
9KOJIOTUYECKOW MUPaMUIBI SHEPTHH ), TUIOTE3bI (runoTe3a «mupa PHK» V. I'nnGepra);

YMEHHE BIAJETh OCHOBHBIMH METOJIaMU HAy4YHOTO I[O3HAHUS, HCIOIb3YEeMbIMU B
OMOJIOTUYECKUX WCCIEAOBAHUAX >KUBBIX OOBEKTOB M JKOCHCTEM (ONMHUCAHHE, H3MEpEHHE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISBICHUS M OLICHKH aHTPONOTE€HHBIX M3MEHEHHH B
PUPOJIE;

YMEHHE BBIACIATh CYIIECTBEHHBIC NPHU3HAKU: BUIOB, OMOTEOLIEHO30B, JKOCHUCTEM H
ounochepsl, CTaOWIM3UPYIOMIETO, ABMXKYIIETO M Pa3pHIBAIOIIETO €CTECTBEHHOro O0TOOpa,
AJTONATPUYECKOr0 U CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JABIKYIIUX CHJI 3BOJIOLUN
Ha TeHO(OH] MOMYJSIUHU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUS, YepeIOBaHUs
HATPaBICHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB U TIOTOKA YHEPTHH B SKOCUCTEMAX



YMEHHE YCTaHABINBATh B3aMOCBSA3M MEX/1y ITPOLIECCAMU ABOJIIOLIMH, IBUKYIIUMU CUIIaMH
AHTPOTIOTEHE3a, KOMIIOHEHTAMH pAa3JIMYHBIX JOKOCHUCTEM U MPUCHOCOOICHUSMU K HUM
OpPTaHU3MOB;

YMEHHE BBISIBIISITh OTIUYUTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, MPUCIIOCOOIIEHHOCTh BUIOB
K cpene oOurtaHusi, aOMOTHUYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3E
OpPTraHU3MOB B COOOIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHH B 9KOCHCTEMAaxX CBOECH MECTHOCTH;

YMEHHE UCIOJB30BaTh COOTBETCTBYIONIUE APTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOIOTHIO 1
CUMBOJIUKY [UIsl JOKa3aTelbCTBa POJICTBA OPTaHM3MOB pa3HBIX CHUCTEMATUYECKUX TPYIIIL,
B3aMMOCBSI3M OpPraHU3MOB M Cpelbl OOMTaHUs, €AMHCTBA YEIOBEYECKUX pac, HEOOXOIMMOCTHU
COXpaHEHHUs] MHOT000pa3usi BUIOB M IKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPHUPOABI U
YeJI0BEYECTBA;

YMEHHE peliaTh OMOJOTHYECKHE 3a/1a4H, BBISBIATH IPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIIEyeMbIMU OMOJIOTHYECKUMU TPOLIECCaMU U SIBJICHHUSIMH, JeNaTh BBIBOABI U IPOTHO3BI Ha
OCHOBaHUU TOJTyYEHHBIX PE3YIIbTATOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAKTHYECKHE PabOThl, COOMIONATh MpaBWiia TpU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHME BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX HSKCIEPUMEHTAJIbHBIMU CpPEICTBaMH,
dbopMynUpys 1eb UCCIeI0BaHNUS, aHATM3UPOBATH MTOJTYICHHBIE PE3YNIBTATHI U JIENIaTh BHIBOIBI,

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIEIOBATEIbCKOW paboTe MO OMONIOTHH, SKOJOTHH M
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, U MYOJIWYHO MPEICTABIATH
MOJIy4YEHHBIE PE3YJIbTAThl HA YYEHUUYECKUX KOH(EPEHIIMSIX;

YMEHHE OIICHHBATh THUIOTE3bl W TEOPHH O TMPOWCXOXKICHUM >KU3HHU, YEIOBEKa U
YEeIIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHSIX M CIOCO0AX MPEJOTBPAIICHUS TI00ATbHBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BEIOOP OyayIIei npodecCHOHATBHON IeATeTbHOCTH B
obnacTu OMOJIOTUH, SKOJIOTHH, TPHUPOIONIONB30BAHUS, METUIIUHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPUH, CEITHCKOTO XO35SHUCTBA, MUIIEBOW MPOMBINIICHHOCTH, YTIIyOIsTh MO3HABATEIHHBIN
WHTEPEC, HAPABJICHHBIA Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MpodeccHu 1 MpOoJ0JKEHNE
OMOJIOTHYECKOT0 00pa3oBaHUs B OPTraHM3AIUAX CPEIHEro MPOPECCHOHATHPHOTO M BBICIIETO
o0Opa3oBaHusl.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KosmnuecTBo yacos DJIEKTPOHHBIE
Ne n/m Haumenosatiite pasie1on it Tev Kourpoasusie  Ilpakruueckue (uupposbie)
NporpaMMal Beero paboThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
1 buoinorus kak Hayka 1
2 JKuBbie cucTeMBbI U UX U3yUYEHUE 2
3 buonorus knetkn 0.5
4 XuUMHUUYECKasi OpraHu3anys KIETKH 10
5 Crtpoenue u GyHKIHH KICTKA 8 2
6 OOMeH BellecTB U MpeBpallieHne S HEPTUH B 9 |
KJIETKE
7 HaCJIGI[CTBeHIfaH uHpopmManus u 9 0.5
peann3anus €€ B KJIETKE
JKU3HEHHBIN UK KJIETKU 6 1
Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 PazmHoXeHue U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneruka — Hayka 0 HaCIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenexkuusi OpraHu3MoOB 4 1
16 BuoTtexHonOrHMs ¥ CHHTETHYECKast OMOIOTHs 4
17 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJTACC

KouunyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypcsbl
| 3apoxJeHNe U pa3BUTHE IBOJIIOLNOHHBIX 4
IpeJICTaBICHUN B OMOJIOTUU
2 Mukpo3BOIIOLHS U €€ PE3YNIbTAThI 14 2
Maxpo3BOIIOLHS U €€ PE3YIbTaThI 6
[IpoucxoxaeHue u pa3BUTHE KU3HU HA
4 15 1.5
3emuiie
5 [IpoucxoxaeHue yeaoBeKa — aHTPOIOTEeHE3 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOIIICHUSIX
6 OPTraHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollen cpeaou
7 OpranusMmel U cpeia 00UTaHus 1.5
DKOJIOTHS BUJIOB U MOIMYJISLINI 0.5
DKOJOTHUs COOOMIECTB. DKOJIOTHUECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rmobdansHas skocucrema
11 YenoBek u OKpysKarolas cpena
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA
1.Yuebnuk: buonorus 10 kiacc (yriyOneHHbIH ypoBeHb) «JIuHus xu3Hn» noj pepakuueit B.B.
[Taceunuka. -M: IIpocsemenne, 2020.
2. Yuebnuk: buonorus 11 knacc (yriyOneHHbIH ypoBeHb) «JIuHUS xu3HM» 1ox penakuueit B.B.
[Taceunuka. -M: IIpocsemenne, 2019.
METOANUYECKHUE MATEPUAJIBI IS YUYUTEJIA
l.«buonorusa. Ilpumepnpie paboune mnporpammbl. [IpenMerHas nuHUS y4eOHHKOB «JIMHUS
xu3Hm». 10—11 xmaceel: yde6. mocobue st  00IIeoOpa3oBaTENbHBIX  OPTaHU3AIMIA:
yrayonénneiii ypoBens / B. B. Ilaceunuk, I'. I'. llIBenos, T. M. E¢pumosa. — M.: [IpocBemienue,
2019.
1. bormanosa T. JI., ConogoBa E. A. buonorusa. CripaBOYHHK JIsl CTAPUIEKIIACCHUKOB U
nocrynatomux B By3sl. — M.: ACT-npecc, 2006.
2. bonrora U. B. COopuuK 3a1a4 1o o011ei Onooruu i noctynammux B BY3s1. — M.:
Onukc 21 Bek, 2005.
3. 'onuapos O. B. I'eneruka. 3agauu. — Caparos: Jlunei, 2005.
4. Nuxapes C. [I. I'enetuka: Coopuuk 3anad. — M.: U3n-Bo «IlepBoe ceHTs10psi», 2002.
5. Amutpuena T. A., Cymatoxun C. B., I'ynenkos C. ., Mensenesa A. A. buomnorusi.
UYenosek. Obmas 6uonorus. 8-11 kmacc: Bonpocsr. 3ananus. 3agaun. — M.: JIpoda, 2002.
6. Honernxkas D. I'., Jlyaesa 1. O., [Tandunora JI. A. AkTyanbHbIe BOIPOCHI OUOJIOTHH. —
Caparos: Jluueit, 2001.
7. Qartepes H. /1. 'ennas nHxeHepusi: cnaceHue win rudens yenorevecta. — CI16.: UK
«Hesckuit npocniexT», 2002.
8. darrepes H. /1. Knonuposanue: npasna u Beimbicen. — CI16.: UK «He HeBckuii mpocmekTy,
2002.
9. 3axapos B. b, Mycradun A. I'. O61mmast Ononorusi: TeCThl, BOPOCHI, 3a1aHusl. — M.:
[Ipoceemenue, 2003.
10. MegnukoB b. M. buomnorust: dopmsl 1 ypoBHU xku3HH. — M.: [IpocBemenue, 2006.
11. Mumuna H. B. 3aganus ans caMmoctosTeIbHON paboTs! o o61eit Ouonoruu. 11 kmacce. —
M.: IIpocemienue, 1985.
12. Msarkosa A. H., Kanunosa I'. C., Pe3nukosa B. 3. 3auersl mo 6uonorun: O01as 6uoaorus.
— M.: Jluct, 1999.
13. Ilumenos U. H. Jlekiuu no obmieit 6uonoruu. — Capatos: Jluneit, 2003.
14. ITyroBkun A. I1., [Tyrokuna H. A., Muxees B. C. [Ipaktukym no o6mieit 6nonoruu. 10-11
kiacc. — M.: [Ipocsemienue, 2002.
15. Ps3anosa JI. A. [Ipaktukym mo reHeTuke B mkoje. — Yensounck: YI'TIN, 1995.
16. CuBornazos B. U., Cyxosa T. C., Koznosa T. A. O6mias 6uonorus. 10 knacc: mocobue ass
yumutens. — M.: Alipuc-tipecc, 2004.
17. CuBornazos B. U., Cyxosa T. C., Koznosa T. A. O6mias 6uonorus. 11 kimacc: mocobue ans
yumutens. — M.: Alipuc-tipecc, 2004.
18. Copokuna JI. B. Temarunueckue 3auetsl o 6uonoruu. 10-11 xmace. — M.: T «Cdepay,
2003
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU HUHTEPHET
www. bio.1september. ru
www. bio. nature. ru
www. edios. ru
www. km. ru/educftion
(http://school-collection.edu.ru/).
http://ebio.ru/



https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525936959&usg=AOvVaw0-zijkvlqqCYBP6FNy3X0r
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525937383&usg=AOvVaw0ft2hGULdo59r-ZNDhfU5E
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