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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHUs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konnenmuu mnpenomgaBaHus
yuebHoro npeamera «bruoNoOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCTIUTAHHUS.

VYuebnslit npeamet «buonorus» yriyonéunoro yposus uzyuenus (10—11 kiaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-Hay4Hble peamMeTsl». CorjaacHo
nonoxenusM ®I'OC COO npodwiibHble y4eOHBIE TPEAMETHI, M3ydaeMble Ha YIIyOJEHHOM
YPOBHE, SBISIOTCS CIOCOOOM auddepeHnnanui oOydeHUsT Ha YpPOBHE CPEIHEro OOIIero
o0pa3oBaHUs U MPU3BAHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIINM, CPEeIHUM
o0umM, cpeaHuM MpodeCCHOHAIbHBIM U BBICIIMM OOpa3oBaHHEeM. B To ke BpeMs KaKIblid U3
9TUX Y4YE€OHBIX MPEIMETOB JOJDKEH OBITh OpPUEHTHUPOBAH HA MPUOPUTETHOE pEIICHUE
00pa30BaTeNbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIINX 3aJa4, CBSA3aHHBIX C MpodopueHTarmen
00yJarmuUXCcsl U CTUMYJIMPOBAHUEM HWHTEpeca K KOHKPETHOW OO0JIAaCTH HAy4YHOTO 3HAHUSA,
CBSI3aHHOT'O C OMOJIOTHEH, MEUITMTHON, SKOJIOTUEH, ICUXO0JIOTHEH, CHOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHre O LETU U 3aadax
u3ydeHus yaeOHoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE, ONpeaessieT 00s3aTebHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEP)KAHUE, €r0 CTPYKTYpHUpPOBaHHME IO pas3jieiiaM U Temawm,
pacrmpeziefieHue 1o KiiaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBs3€H, JIOTMKH Y4eOHOro Ipoiecca,
BO3pACTHBIX OCOOEHHOCTEH oOydarommxcs. B mporpamMMe mo OMOJIOTHH peaqu30BaH MPUHIIUI
MPEEMCTBEHHOCTH C W3Yy4YeHHEM OHOJIOTMM Ha YypOBHE OCHOBHOTO OOIEro o0pa3oBaHUf,
Onarogaps 4emy MpocMaTpPUBAETCSl HAMPABICHHOCTh Ha MOCIEAYIOIIEe PA3BUTHE OHMOIOTHYECKUX
3HaHWM, OPUEHTHPOBAHHBIX Ha (OpPMHUpPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEACTABICHUH O 310pOBOM 00pasze XHW3HH, Ha BOCHUTAHUE
OepeKHOr0 OTHOILIEHUS K OKpY)Karolllel MpUpoAHOH cpene. B mporpamme mo Omosoruu Takxke
MOKa3aHbl BO3MOXHOCTH yuyeOHoro mpenmera «buonorus» B peanuzauuu tpedoBanuii ®I'OC
COO x m1aHupyeMbIM JTHYHOCTHBIM, METAIIPEIMETHBIM H MIPEIMETHBIM pe3yabTaTaM 00y4eHUS U
B ()OPMUPOBAHNN OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOW JEITEILHOCTH OOYYarOMIMXCs TI0
OCBOCHHMIO COJIEp>KaHUsI OMOJOTHYECKOrOo O0Opa3oBaHUsT Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHusl.

VY4eOHblii npeamer «buonorusi» Ha ypoBHE CpeAHEro OO0IIero oOpa3oBaHUs 3aBepIIacT
Ouosnoruueckoe 00pa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha pacHIMpEeHUe U yriyOlieHrne 3HaHui
00y4arouxcs 0 )KUBOM MPHUPO/Ie, OCHOBAX MOJIEKYJISIPHOU U KJIETOYHOM OMOJIOTUH, SMOPHOIIOTUN
U OHONIOTUU Pa3BUTHUS, TCHETHKH, CEJIEKIIMH, OWOTEXHOJOTHH, HBOJIOIHUOHHOTO YYCHHS U
HKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
MOJIFOTOBKY 00 Yy4YaOIIMXCsl K MOCIIEYIOIEMY OTyYEHUI0 OMOJIOTHYecCKOro 00pa3oBaHus B By3ax
W OpraHu3allisix CpeaHero mnpodeccHoHanbHOro o0pa3oBaHus. OCHOBY €ro cojepxaHus
COCTaBISIET CHUCTEMa OMONOTHYECKUX 3HAHUH, MONYYEHHBIX MPU H3YYCHHH OOYUYaIOUTUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/esoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOTYYAIOT pa3BUTHE. TaK, pacCIIUPEHBI M YIITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusx, OpraHu3Me YelOBEKa,
0o0IIMX 3aKOHOMEPHOCTSX JKU3HH, JOMOJHHUTEIHHO BKJIIOYEHBI OHWOJOTMYECKHE CBEICHUS
MPUKIAHOTO M TMOUCKOBOTO XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTHPHI IS
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nmocJIeyronero Beioopa npodeccun. Bo3mMokHa Takyke MHTETpanys OMOJIOTMUECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, ITOJTYICHHBIMHU 00yUJaIONUMUCS TIPH U3y4eHUHN (QU3UKH, XUMUH,
reorpadgun U MaTEMaTHKH.

CtpykTypa mporpammbl 1Mo ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHuto Ouonoruu. CoOriacHo UM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIE JIJISl )KMUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3aluHy,
ABOJIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OMOJIOTMYECKOTo pazHOoO00pasus
maHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
SMOPUOJIOTHH U OMOJNIOTHH Pa3BUTHUS, TEHETUKU U CEJEKLNU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOYy4YaIoOmUXCs MO0 OOTaHWKE, 300JO0THH, aHATOMHH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

VYueOubiii npeamer «buonorus» npu3BaH O00ECHEUYUTh OCBOCHHE OOYYaIOIIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJEH, NPHUHIIMIOB M TPaBWJ, JEXKaIlIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHWH O CTPOCHUHM, MHOTO00pasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIICJOBAHUSX B OHOJOTWU, MPUKIAIHBIX ACIEKTax
OMOJIOTUYECKHUX 3HAHWH. J[71s pa3BUTHS W TOJCPKAHKS WHTEpeca OO0YJArOIIMXCsl K OMOJIOTHU
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepUala B COJIEPIKAaHUH TPOTPAMMBI 110
OMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIIECHUS U PAa3BUTHS TOW WIM MHON
o0nacTu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHHE Ba)KHEHIIMX
OMOJOTUYECKHUX U KOJOTUYECKUX MTPOOIIEM.

[lenp u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOn€HHOM ypOBHE — OBJIa/IEHUE
00y4JaroIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTro paHTa u MPUOOPETeHHE YMEHUI NCIIOIB30BaTh TU 3HaHUS B POPMUPOBAHUU UHTEpeEca K
omnpenenéHHo obnactu MpodecCHOHATBHON NIeATETbHOCTH, CBS3aHHOW C OHMOJOTHEW, WIH K
BBIOOPY Y4EOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOTMYECKOT0 00pa30BaHus.

JlocTrxenne nenu u3ydeHust yayeOHoro npeamera «buosnorus» Ha yriyOon€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a1au:

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMBbI  OMOJIOTMUECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHSX, KOHIICTIHMSIX, THMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBUiIax,
COCTABJISIFOLIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYIH) KapTHHYy MHpa; O CTPOCHHH,
MHOT000pPa3uu U OCOOEHHOCTAX OMOJNOTUYECKHX CHCTEM (KIIETKa, OPraHU3M, MOMYISIUs, BH]I,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPHITHUSX W COBPEMEHHBIX HCCIEIOBAHUSIX B
OHOJIOrnH;

O3HAKOMJICHHE  OOYYalmoIIMXCSi C  METOAaMH  TIO3HAHWS  JKMBOW  MPUPOIBL:
HCCJIEIOBATETLCKUMU METOAaMH OUOJIOTHUECKUX HAyK (MOJEKYISIPHON U KIETOYHON OMONIOTHH,
AMOPHOJIOTUN U OMOJIOTHH Pa3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJIOTUH U CUHTETUYECKOU
OMOJOTUM, TAJCOHTOJOTMM, O3KOJOTHH); METOJaMH  CaMOCTOSITEJIbHOTO  INPOBEIEHUs
OMOJIOTUYECKUX HCCIIEeOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUE,
OKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCSI OMOJIOTUYECKOW TEPMUHOIOTHEN U
CUMBOJIMKOM; YCTAaHABJIMBATDH CBS3b MEXKIY Pa3BUTHEM OHOJIOTUU B COLIUATHHO-IKOHOMHYECKUMU
Y 9KOJIOTHYECKUMH MPoOIeMaMH YeJI0OBEUECTBA; OIEHUBATH MTOCIEACTBHS CBOCH AEITETLHOCTH 110
OTHONICHHIO K OKpY’Kalollel MpPUPOAHON cpene, COOCTBEHHOMY 3J0POBbI0 M 30POBBIO
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OKPYKaIOIIMX JIFOJICH; OOOCHOBBIBaTH W COOJIIOAATh MEpbl MPOGUIAKTUKU WH(EKITMOHHBIX
3a00JIeBaHUI, TpaBWiIa TIOBEICHUS B TMpPHpoOAE W obecredeHus O0e30MacHOCTH COOCTBEHHOM
JKU3HEACSITEIIbHOCTA B YPE3BbIUAMHBIX CUTYAIUSX MPUPOJHOTO M TEXHOTEHHOI'O XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE y 00YYaIONINXCS WHTEIUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIONIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pemaeMbpIMi €10 IIpoOJIeMaMy, METOJOJIOTHEH OHOIOTHYECKOTO HWCCIIEAOBAHMS, MPOBEICHHS
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pelIeHUs OHOJOTMYECKUX 3a7ad, MOJETUPOBaHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIHUTAHHUE Y OOYYArOIIMXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOW IMPHUPOJE B IEIOM U K
OTHENbHBIM €€ O00beKTaM M SBJICHUSAM; (POPMHUPOBAHME HKOJIOTUYECKOH, TE€HETHUECKOU
rPaMOTHOCTH, OOIIEH KyJIbTYphbl MOBEACHUS B MHPUPOJE; MHTETpPAIlMH €CTECTBEHHO-HAYYHBIX
3HAHUU;

npuoOpeTeHne 00yJarIUMHICT KOMIETEHTHOCTA B PAllMOHATIBHOM MPUPOIOTIOIB30BaHIHT
(coOnromenne mpaBWJI TOBENCHHS B MPHUPOJE, OXPaHbl BHJIOB, HKOCHCTEM, OHochepsl),
COXpPaHEHUU COOCTBEHHOI'O 3[0POBBS U 3J0POBBSl OKPYXKAIOUIMX JIOAeH (COOMIOaeHUS Mep
npodunakTuku 3a060aeBaHmii, o0ecredeHrne 0€30MaCHOCTH KUZHEIEATEIIbHOCTH B UpEe3BbIUaiHbIX
CUTYAIUSX TPUPOTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BaHUSI OMOJIOTMYECKUX
3HAHUN U YMEHUM B MIOBCEAHEBHOM KU3HH;

CO3JaHME YCJIOBMM JJii OCO3HAHHOTO BbIOOpa OOYYAIOUIUMUCS WHIUBUIAYATbHON
0o0pa3oBaTeNbHONl  TPAeKTOpUH, CHOCOOCTBYIOUIEH mMocienymmeMy HpodhecCHOHATbHOMY
CaMOOTIPEJICTICHUIO, B COOTBETCTBUU C HWHIWBHIYAIbHBIMH HWHTEpPECAMU U TOTPEOHOCTIMHU
peruoHa.

OO0miee 4ymuClIO YacoB, OTBEACHHBIX Ha W3ydyeHUE OHOJOTUU Ha YIIyOJIeHHOM YpOBHE
cpenHero obmiero oopasobanusi, coctaiseT 204 yaca: B 10 kimacce — 102 gaca (3 yaca B HEZIeII0),
B 11 ximacce — 102 gaca (3 vaca B Henenio).

OT60p opranu3anuoHHbIX (OPM, METOJIOB M CPEICTB 00YUEHUST OUOTIOTHUHU OCYIIIECTBIISETCS
¢ yuéroMm crenupuKa ero coAep kKaHus M HAMpPaBICHHOCTH Ha MPOJOHKEHHE OMOJIOTHMYECKOTO
00pa3oBaHUs B OPTaHU3ALUIX CPETHETO MPOGECCHOHATBHOTO U BBICIIIETO 00Pa30BaHMUS.

OO0s3aTeNnbHBIM YCIOBUEM MPU O00YYEHMHM OMOJIOTHMU HA YIIyOJIEHHOM YpOBHE SIBIISETCS
MpOBEJCHUE J1aOOpaTOPHBIX U TMpakTHUeckux pabdoT. Takke ywyacThe oOydaromuxcs B
BBITIOJTHEHUH IPOEKTHBIX U YUeOHO-HUCCIIeIOBATENIbCKUX paboT, TEMaTHKa KOTOPBIX OMpeesaeTcs
YUHUTEJIEM Ha OCHOBE UMEIOIINXCSI MAaTEPUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJAHBIX
YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

ConepkaHue MPOrpaMMbl, BBIICIEHHOE  KYPCUBOM, HE BXOJAUT B  IMPOBEPKY
rocyJIapcTBeHHOM uToroBout arrecranuu (I'A).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHast OMoorus — KOMIUIEKCHas Hayka. Kparkas wictopusi pa3BUTHS OHOJIOTHH.
buonornueckre Hayku M u3ydaemble UMM TpoOsiembl. DyHaMEHTalbHbIC, NPUKIAAHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. [Ipodeccun, cBs3annble ¢ GHoaorueil. 3HaueHne OUOIIOTUH B TPAKTUUECKOM AEATEIbHOCTH
YEJIOBEeKa: MEUIIUHE, CEJTbCKOM X035UCTBE, TPOMBIIIUICHHOCTH, OXPaHEe TPUPOJIBI.

JdeMoHcTpannmn

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. U. Bepranckwii, U. I1. I1aBnos, . 1. Meunukos, H. . Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, @. Kpuk, /I. K. bensies.

Tabmuiel u cxembl: «CBsi3b OMOJIOTUU C APYTUMH HayKaMuy, «CrucreMa OMOIOTHYEeCKUX
HayK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucteMbl Kak mpeaMeT uzydeHus ononoruu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, JOUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTb U YINOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CAMOOPTraHMU3alUs, CaMOBOCHPOU3BEJAEHUE, PA3APAKUMOCTb,
W3MEHYHBOCTH, POCT U Pa3BUTHE.

YpoBHM OpraHu3ald JKHUBBIX CHCTEM: MOJEKYJSPHBIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIMH, MONYJISILIUOHHO-BUIOBOA, HKOCHUCTEMHBIN (OMOTeOIIeHOTUYECKHIA ),
ounocepnsiid. [Iporeccsl, mpoucxoasimue B *KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKU >KUBOTO.
Kusup kak popma cymiectBoBaHus MaTepuu. Hayku, u3ydaromniie >KMBbIE€ CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

W3ydeHue >XUBBIX cucTeM. Meroabl Omonormdeckoil Hayku. HaOmromenue, usmepeHue,
HKCIIEPUMEHT, CHUCTeMaTu3alus, wmeTraaHanu3. lloHsTME O 3aBUCUMONI M HE3aBUCUMOU
nepemeHHoil. [lmanupoBanue »skcnepumenta. [locraHoBka W mpoBepka rumnote3. HyneBas
runoTe3a. [lonsTre BEIOOpKH U €€ J0CTOBEpHOCTh. Pa3dopoc B Omosiornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTH TIOJNYUYCHHBIX PE3yNbTaTOB. [IpUYMHBI MCKaXKEHUS PE3yIbTAaTOB SKCIEPUMEHTA.
[ToHsiITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmumpl u cxeMbl: «OCHOBHBIE TIPH3HAKH JKU3HW», «DBHOJIOTMYECKHE CHUCTEMBI»,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOM MPUPOIb», «CTpoeHNEe )KUBOTHON
KJIETKNY, « TKaHU )KUBOTHBIX», «CHUCTEMBI OPraHOB YEJIOBEYECKOTO OPraHN3May, «bUOreo1eHo3,
«buocdepay, «MeToabl H3ydeHUs )KUBOU TPUPOJIBI.

O6opynoBanue: 1abopatopHOE 000PYAOBAHUE JIJIsl TPOBEACHUS HAOIIOACHHHN, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crnonap30BaHHE Pa3NTUYHBIX METOJOB MPU HU3YUEHUHU >KHUBBIX
CUCTEMM.

Tema 3. buosiorusi KjieTku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. lllneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metoabl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMU: MHUKPOCKONHMSA, Xpomarorpadus,
anekTpodopes3, METOJ MEuYeHbIX aTroMOB, Au(QepeHIManTbHOe LEHTPU(YTrupoBaHHE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSI.
Konghoxanvnas mukpockonus. Bumanvhoe (npusicusnennoe) uzyyenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIIPENAapaTbl PACTUTEIbHBIX, XKUBOTHBIX HU
OaKTepHaIbHBIX KJIETOK.

IIpakTuyeckass padora «/3ydyeHue METOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekrpodopes, nuddepennuanpaoe earpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XVMMHUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOJIEMEHTHL. Bona u e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIIETKH, TEIUIOPETYJIALUU.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKasi pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosmornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Mouyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIuu 0enkoB. /lpuonsi.

VYrneBoabsl. MoHOCAaxapuabl, AUCAXaPHIbl, OJIUTOcaXapy bl M monucaxapuipl. OOImui miaxn
CTPOEHUs M (PU3MKO-XMMHUYECKHE CBOMCTBA YIiIeBOA0B. bruonornueckue GpyHKIMM yriIeBOA0B.

Jlununpl.  T'uppodunbHo-ruApodoOHBIe  cBoiicTBa.  Kiaccudukauus — aumnuiaos.
Tpurnuuepuasl, pochoaunuasl, BOCKH, crepouibl. buonornueckue Gynkuuu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KuciOT. HykineoTumsl.
[Tpunuun xommuieMentapHoct. IlpaBmiio Yaprapda. Crpykrypa JIHK — nBoitHas crimpaiis.
Mecronaxoxaenue u 6uonornueckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B mojiekyine AT®. buonornueckne
byakuun  AT®. BoccraHoBIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. /[pyeue
HYyKaeo3uompugocgamol (HTD,). CexBennpoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE M OMOPHU3UYECKUE MCCIEOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoOiekyn. Modenupoeanue cmpykmypvl U @QYHKYui
Ouomonexyn u ux komnnexkcos. Komnvromepmwiti Ouzaiin u opeanudeckuii Cunme3s OUOMONEKY U UX
HeNnpUpOOHbIX AHANO208.

JleMoHCTpanuu

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunuc, P. ®pankinun, @. Canrep, C.
[Ipy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXHBOM  IIPUPOIE»,
«PacrnpeneneHre XMUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYypbl OEmKOBOW MOJEKYNIbI», «CTpoeHHEe MOJEKYJ YrieBoAoB», «CTpoeHHE MOJIEKYI
nunuaoBy, «HykiienHOBBIE KUCIOTh», «CTpoeHue MOieKyabl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opyaoBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHue OEJIKOB C IOMOIIBIO KAUECTBEHHBIX PEaKIUil».

JlabopaTopnasi pa6ora «/ccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTYypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kierounas cTeHka OakTepuii W apXeid.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenne U (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHMueckod MeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, oOneryénnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts memOpansl. PaGota
HATPUII-KaJIMEeBOr0 Hacoca. DHAOMUTO3: MUHOUTO3, (paronuTo3. Jx30muto3. Kiletounas creHka.
Crtpyktypa v QyHKIUU KJIETOYHON CTEHKU pacTeHUH, rprOoB.

[Murtonnazma. L{utozons. Llutockener. JBmwkeHue mutorazMel. OpraHoufbl KIETKU.
OpnHoMeMOpaHHbIE OpraHOUbl KIETKH: 3HAoIazmaTuueckas cetb (JIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpoeHHE U (YHKIUU. B3auMoCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TIpaHyISIpHOTO peTuKynyma. Mexanusm Hanpasnenus 6enkoe ¢ OIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHy’isipHBbIL)
sHOIUIa3MaTHUeCKuil peTukynyM. CekperopHas (pyHkuus anmnaparta [onbmxu. Moouguxayus
benxoes 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutensHbIX kieTok. Kinerounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMU MHUTOXOHIpHHA W TUiacTuj. [lepBUYHBIE, BTOPUYHBIE M CIIOXKHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl ~ BBICHIMX
pacTeHUN.

HememOpanubie opranouas! kinetku CtpoeHne u GyHKIUU HEMEMOpPaHHBIX OPraHOMIOB
KieTku. PubGocombl.  [lpomescymounvie guramenmol. MuxpoduiaMeHTbl. AKmuHo8bie
Mukpogpunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Kinetounsiit nentp. CTpoeHMe M JABWKEHHE JKTYTHMKOB M PECHHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmukpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBelii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(hazHOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBI. J{uHamuxa s0epHou
0001104KU 8 Mumose. f0epHulil mpancnopm.

Knerounsie  BkiatoueHus. CpaBHHTENbHAas  XapaKTEPUCTHUKA  KIETOK  DYKApHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIeTKN», «CTpOEHUE pacTUTENbHON KieTKW», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIIPENaparbl PacTUTENIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHue cCTpoeHUs KIETOK Pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l/3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHne ImiasmMonusa U AEINIA3MOJIM3a B PACTUTENBHBIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB U IPpeBpalleHHe JHEPIMHU B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabosnu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOGHBIN 1 TeTepOTPO]HBIA. YUuacTre KUCIOpoa B OOMEHHBIX MPOLIEccax. DHEPreTHUECKOEe
oOecnieueHue kietku: npespaiieHue AT® B oOmeHHbIX nporieccax. epmMeHTaTUBHBIN XapakTep
peakuuii kieToyHoro Merabonusma. GepMeHThl, UX CTPOEHUE, CBOMCTBA U MEXAHU3M JEHUCTBUSL.
Kodepmentsl. OTinnumns pepMEHTOB OT HEOPraHMUECKUX KaTalau3aTopoB. beaku-akTuBaTophl U
OenKU-MHTHONTOPBI.  3aBHCHUMOCTh CKOPOCTH (DEPMEHTATHBHBIX pEAKUUH OT pPa3IMYHbIX
(dakTopoB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BEIIECTB B KieTke. DoTocuHTE3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mpouecce (porocuHTe3a. CBeToBasi U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HDOTOCHHTE3A.
BausiHue paznuuHbIX GakTOpoB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHHe (HOTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOIINE
OaxTepuu, Kene300aKTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOoOHBIE MHUKPOOPTaHU3MBbl KaK OOBEKThl OMOTEXHOJOTMH M BO30yIUTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIOKO3HI.

bronornueckoe OKUCIEHHE, WIM KIETOYHOE JbIXaHUE. Poib MUTOXOHApHI B IpoLEccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciautenabHoe (GochopuiimpoBaHHE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTeTUIECKOT0 0OMEHA.

JleMoHCTpanuu

[Toptpetsr: [Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0OBaHUE ISl IPUTOTOBJICHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENIAapaToB.

JlaGopaTopHnas padora «/3ydeHne KaTaIMTHIECKOM aKTUBHOCTH (DEpMEHTOB (Ha IpUMeEpe
aMuUJIa3bl WIK KaTanas3bl)y».



Jladoparopnasi padora «l3ydeHue (QepMEHTATUBHOTO pACIICIIICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopHnas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KJIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMmauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuate3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kaiemxke. Hexooupyrowue PHK.

Tpaucnsus u e€ asranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
O6uocunTe3a 6enka. KogupoBanue aMuHoKuciOT. Ponbs pubocom B OuocuHTese Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aiys TeHoMa y MPOKapuoT U
DYKApHOT. Perynsius ak THBHOCTH T€HOB y TPOKapHoT. [ unoresa onepona (P. XKaxo0, XK. Mano).
MonexynapHvie mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna e pezynayuu
pabomul 2enos. Perynsanus 0OMEHHBIX MpoLieccoB B KieTke. KiieTounslit romeoctas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U 0ONMUraTHble mapa3uthl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpammuas mpancKkpunyus, peeepmasa,
unmezpasa.

BupycHbie 3a00neBanus 4enoBeka, )KuBoTHbIX, pactenuid. CIIMJ], COVID-19, counansHbie
Y MEJUIIUHCKHE MPOOIJIEMBI.

Buoungpopmamura: unmeepayust u anaiusz dorvuiux maccueos («bigdatay) cmpyxkmyphoix
buonoeuueckux oanHvlx. Hanomexnonozauu 6 buonocuu u meouyure. Ilpoepammupyemole ghyHkyuu
benkos. Cnocobvl 00cmasKu 1ekapcms.

JleMoOHCTpaL U

[Toptpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«baxrepuodarm.

IIpakTuyeckas padora «Co3aHnue MOJIEIN BUPYCay.

Tema 8. /Ku3HeHHBIH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Muatepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekaronux B uHTepdase. [loaroroBka kinetku kK aenenuto. [IpecuHTreTnyeckuit
(MOCTMUTOTUYECKHIT), CHUHTETUYECKMH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPHOIbI
uHTEp(PAa3BbI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanmn — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPALIEIBHOCTh. MeXaHu3M
permukanuu [JTHK. Xpomocomsl. CTpoenune xpoMocoM. Tenomepsl u TenoMepasa. XpoOMOCOMHBIN
HAa0Op KJIETKU — KApUOTHUIL. JMIUIOMIHBIA M rarmouIHbII HaOOpbsl XpoMocoM. ["'omMoIoru4HbIe
XpoMocoMel. [Tos10BbIE XpPOMOCOMBI.

Henenune kierku — mMuto3. CTagum MHUTO3a W MPOUCXOJSALIME B HUX MpPOLECCHl. THIIBI
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadeHre MUTO3a.

Perymsmuss mMutoTHueckoro mnukia kietkd. [IporpamMupyemas kieTouHas Tubenbp —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas knemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemMoHcTpauMu

Tabmuipl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Permmukanus JJTHK».

OOGopynoBaHue: CBETOBOM MHUKPOCKON, MUKporpenaparbl: «MuT03 B KJeTKax KOpelka
JTyKay.

JlaGoparopHas padora «/3yyeHue XxpoMOCOM Ha FTOTOBBIX MUKpOIIpENapaTaxy.

JlabopaTopnas paGora «HaOmroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCoOEHHOCTH CTPOEHUS U JKU3HEACATEIHLHOCTH OJIHOKJICTOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 4acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBarenbHas, IOKPOBHAs,
MPOBOAINIAs, OCHOBHAsA, MexaHuueckasd. OcoOEHHOCTH CTpoeHUs, (PYHKUUNH U PaCHOIOKEHHUS
TKaHEN B OpraHax pacTEHUM.

TxaHu KUBOTHBIX U Y€JIOBEKA. TUIIBI )KUBOTHBIX TKAHEH: SMUTENNAIbHAS, COSMHUTEbHAS,
MbIlIeYHas, HepBHas. OCOOCHHOCTH CTpPOEHUs, (PYHKIMA U PACIIONIOKEHHUS TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHbie U reHEpaTHBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DYHKITMU OpraHOB M CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl 0JHOKJIETOYHBIX K MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbIil U BHyTpeHHMI ckeneT. CTpOEHUE U TUIIbI COEIUHEHUS KOCTEH.

JBmwxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBO€, pECHUYHOE. J[[BM)KEHHE MHOTOKJICTOYHBIX PACTEHUN: TPOMU3MBI W HACTHH.
JIBuKeHre MHOTOKJIIETOYHBIX JKUBOTHBIX UM YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIl U UX paboTa.

[Tutanue opranu3zmoB. [lormomienne BOJbI, YTIAECKUCIOTO Ta3a U MUHEPAIBHBIX BEIICCTB
pacteHusiMu. [luTanue >KUBOTHBIX. BHYTPUIIONOCTHOE W BHYTPUKIETOYHOE THUIICBApPCHHE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBapuTenbHbIe
»kenesbl. [IumeBapurenbHas cucrema yeaoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBoTHBIX. uddy3us razoB uepe3
MOBEPXHOCTh KiIeTKU. KokHOoe npixanue. [[pixarenbHas moBepxHOCTh. JKaOepHoe u JIErodHOe
IbIXxaHue. JlpIxaHue TO3BOHOYHBIX »UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHUs JIETKUX I[IO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHasi cucTeMa 4YeloBeka. MexaHus3m
BEHTWIAIINH JIETKUX y TITUIl U MJIEKOMTUTAIOMUX. Perymsius npixanus. /[prxarenbHpie 00bEMBI.

TpaHcnopT BEmIECTB y OpPraHU3MOB. TpaHCHIOPTHBIE CHUCTEMBI pacTeHUil. TpaHcmopT
BEILECTB y *KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiile, KPOBEHOCHBIE COCYABl W KpoBb. Kpyrum KpoBooOparieHus.
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OBOJIIOIIMOHHBIE YCIIO)KHEHHUSI CTPOEHUST KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX YKHUBOTHBIX.
Pabota cepaua u e€ perynsiusi.

Boinenenune y opraHu3moB. Beigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Coxkpatutenbubie Bakyoiau. Opranbl BeieneHus. OuibTpaius, ceKpenus 1 00paTHOE BCaChIBaHUE
KaK MeXaHHU3Mbl paboThl oOpraHoB BbiaenaeHHs. CBs3p MOJIOCTH Tejla C KPOBEHOCHOH U
BBIJICJIUTENILHON CcUCTEMaMU. BpbljeneHne y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. [loukwu.
Crpoenue u pyHkunonupoBanue HeppoHa. Ob6pazoBaHrue MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliTa y OJIHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTepUid U LIUCTHI
MpOCTEHIIMX. 3aluTa Yy MHOTOKJIETOYHbIX pacteHud. Kyrtukyma. CpeacTBa MacCMBHOW H
XUMHUYECKON 3N ThI. OUTOHITU/IBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIE. 3alllMTa OpraHu3Ma
or Oone3neil. MMmyHHass cuctema uenoBeka. KIeTOUHBII W TyMOpaJbHBIH HMMYHHTET.
Bpoxnéuuslii u  mpuOOpeTéHHBI  crenu@uueckuii UMMYHUTET. Teopus KIOHAIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. bepner, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Poib BpOXKIEHHOTO MMMYHHUTETA B PA3BUTHUH CHCTEMHBIX 3a00JICBaHHIA.

Pa3apaxxuMocTe M perynsuus y OpraHu3moB. PazpakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs U peryisiius y pacteHuil. POCTOBbIE BElECTBA U HX
3HAYECHHUE.

HepBHas cucrema u peduieKTopHAs peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUST HEPBHOM CHCTEMBbl y JKUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmusi W SHIAOKPUHHAS CUCTEMa J>XKMBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelicTBue TrOpMOHOB. B3auMMOCBS3b HEPBHOU U
SHAOKPUHHOU cucTeM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaL U

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OIHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHUi», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembl», «Ctpoenue ctebinsn», «CTpoeHHE IHCTOBOM IUIACTUHKWY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucreMay,
«/prxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllleuHass CHUCTEMay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAA cucTeMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa mUTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHnapun», «BHyTpeHHee CTpoeHHE HO0KIEBOT0O
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAOIIUXY,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIpPENapaThl OJHOKJIETOYHBIX OPTraHHU3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbIE
AK3EMIUISIPBI KOMHATHBIX PaCTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTperapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJIJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyoBaHue ISl JEMOHCTPAIMH TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTCHUH, pacIIeTICHUS
KpaxMmasia 1 OelKOB MO AeCTBHEM (EepMEHTOB, 000pYIOBaHKE I IEMOHCTPALIUHU ONBITOB 110
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U3MEPEHHUIO JKU3HEHHOW EMKOCTH JIETKMX, MEXAaHW3Ma JIbIXaTeJIbHBIX JBWXKEHUH, MOJAEIN
TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKMBOTHBIX).

JlaGopaTropHas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHOXkeHMe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOe. Buibl
0ecro10ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kneTku, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Meno3e. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pazputue. ['ametorenes y >kuBoTHbIX. [TonoBsie sxene3bl. OOpazoBaHue
Y pa3BUTHE MOJOBBIX KIeTOK. CriepMarorenes u ooreHes. CTpoeHue MoJI0BbIX KIETOK.

Omio10TBOPEHNE U IMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranu3mMoB. Mopghoeenes — o0na u3z enasuvix npodiem amopuonocuu. Konyenyus mopgoeenos u
mooenu mopgozeneza. Ctanuu >MOpHOTeHe3a )KUBOTHBIX (Ha MpuMepe JATyIkn). Jpobnenwue.
Tunbl apobnenus. /Jemepmunupogantoe u HedepmMuHuposannoe opobnenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTU IPOOJICHUST MIIEKOMHUTAIOIMIUX. 3apOJIbIIIEBbIE JUCTKH (TaCTPYJIALIN).
3akjaJKka OpraHOB M TKaHEeW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMmHOe BiMsHUE YacTel
Pa3BUBAIOIIETOCS 3apo/iblia (AMOpHOHANIbHAS MHYKIIHS ). 3aKJIaKa IJIaHa CTPOEHUS )KUBOTHOTO
KaK pe3yJbTaT UepPapXUUECKUX B3aUMOJICUCTBUI reHOB. BiusiHue Ha SMOpHOHAIILHOE PAa3BUTHE
pa3INYHBIX (PaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pa3Butue >xuBOTHBIX. [locTamOpuonanbHbli Tepuof. [Ipsmoe u HempsiMoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHUS, UX PACHPOCTPAHEHUE B TMPUPOJIE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYJSIMM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO PAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

Pasmuoxenue u pa3sutue pacrenuil. 'amerodur u cnopoput. Meito3 B )KU3HEHHOM IUKIIE
pactenuii. O6pa3zoBaHue CIop B mpoiiecce Meiio3a. ['amerorenes y pacrenuii. Omino1oTBOpeHe U
pa3BUTHE PACTUTENIbHBIX OPraHW3MOB. J[BOWHOE OIUIOJOTBOPEHHME Y LIBETKOBBIX PACTEHMM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBI PETYISIIIUU OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanuu

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

Tabmunpl u cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI GECTIONOro pPa3sMHOXKEHUS,
«Pa3MHOXeHHE XJIaMHIOMOHaAb», «Pa3MHOXkeHHe »HBIIIeHbl», «Pa3MHOXEHHE TUApHIY,
«Meito3», «Xpomocombl», «['amerorenes3», «CTpoeHHE SULEKIETKH U CIEPMaTO30Uaa,
«OCHOBHBIE CTaANN OHTOreHe3ay, «[IpsMoe u Henpsimoe pa3BUTHEY, «Pa3BUTHE MAICKOTO KYKay,
«Pa3Butue capanumy, «Pa3Butue JATYIIKH», «/[BOIfHOE OIUIOAOTBOpEHHE Yy ILIBETKOBBIX
pactenuit»y, «CTpoeHUE CEMSIH OJHOMOJBHBIX M JIBYJIOJBHBIX PacTEeHUI», «KHU3HEHHBIN UK
MOPCKOH KamycTbl», «KMU3HEHHBIN UK MXa», «KU3HEHHBIN LIMKJI TAIOPOTHUKAY, «KN3HEHHBIN
LUKJI COCHBI.
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OO6opynoBaHHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMATO30U/ OB,
Mojienb «L{uKI pa3BUTHS JATYLIKI».

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHnEe OpPraHOB Pa3MHOYKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHM3MOB

Hcropust craHOBIIEHUS M pa3BUTHS TeHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3BuTin renetuku. Padotst H. K. Konbiosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. @ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YWCTast JIMHUS, TUOPUABI, TeHOTUN, (eHOoTHr. OCHOBHBIE METOIbl TEHETHUKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

MonorubpuaHoe ckpemmBanue. [lepBorii 3aKkoH MeHens — 3aK0H e ITMHO00pa3usi TMOPHUI0B
nepsoro nokosnenus. [Ipasuno nomuarpoBanus. Bropoii 3akoH MeHaens — 3aK0H pacleIIeHUs
npu3HakoB. lluTomoruyeckue OCHOBBI MOHOTHOPHIHOTO CKpellMBaHUs. [HIoTe3a YUCTOTHI
ramer.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmiennienue npu3HakoB MPU HEMIOJIHOM JTOMUHUPOBAHUU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [uTOIOrN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIIEHNUE CLEIUICHUS MEXAYy F'eHaMu. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. [eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TTOJIOM.

I'enoTun kak uenoctHas cucrema. [lneforponus — MHOMKECTBEHHOE JIEMCTBHE TIE€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoaeicTBue HeaUIeNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUIT KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3UOTIOTHUECKUX TPOIIECCOB, MOBEACHUS M KOTHUTHBHBIX (YyHKIUH. ['eHeTHUecKne MeXxaHU3Mbl
cUMOMOTreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — MapasuT» U «XO35MH — MUKPOOHOMY.
['eHeTnyeckue acmeKThl KOHTPOJIS M U3MEHEHUS! HACJIEICTBEHHOW MH(QOpPMAIMK B MOKOJIEHUAX
KJIETOK U OPTaHU3MOB.

JleMoOHCTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.
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Tabmuupl u cxemsl: «I[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIEHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30oduiby, «I eHeTrka nonay, «Kapuorumn denoBekay, «Kapruotun apo30Quiib,
«Kapuotun ntunb», «MHOKECTBEHHbBIN aJlIEIn3M», «B3anmMoneiicTBre reHOBY.

O6opynoBaHue: MOAENb AJsl IEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi rHOPUAO0B MEPBOrO
MOKOJICHHSI M PACUIEIJIEHUs] MPU3HAKOB, MOJENb JUI JEMOHCTPAllMM 3aKOHA HE3aBHCHUMOTO
HACJICIOBAHUS IPU3HAKOB, MOJIEIIb JJIsl IEMOHCTPAMU CUEIUICHHOTO HACIIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/pozodunar.

IIpakTuyeckas paGora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHune pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsaumopelictBie reHotuna u cpeabl npu (GopmupoBaHuH (eHoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBEHHA.

MonudukanronHas U3MEHUYMBOCTh. Ponb cpeabl B (OpMUPOBaHUM MOIUGMUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHbIl psit ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHUBOCTH.

['enotunuueckass u3MeHUYUBOCThb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITUNYECKON N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTuBHas M13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanioHHas W3MEHYMBOCTb. BHIbI MyTanuili: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnioHTaHHBIE W WHAYIUPOBAaHHBIE MYyTalMH. SImepHBIE M IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MOJOBble MyTanuu. [[pUYmMHBI BOSHUKHOBEHHS MyTanuil. MyTareHbl U HX
BIIMSIHMUE HA OpPraHU3Mbl. 3AaKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BHesnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (YaKmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoHCTpanun

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

Tabmumpl u cxembl: «Bunmbl u3meHuHBOCTHY, «MoOaU(UKAIMOHHAS HW3MEHYHBOCTHY,
«KoMmOuHaTHBHAS H3MEHYUBOCThY, «Meio3y», «OmnonoTBopenuey, «I eHeTnueckue 3a00aeBaHus
yesnoBekay, «Buasl myraruin.

OOGopynoBaHue: >KHBbIE W TepOapHbIC HK3EMIUISIPhI KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciemoBaHuE 3aKOHOMEPHOCTEH  MOAU(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapuallMOHHOTO psijia M BapUAILIMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBexka. MexayHapoaHasi MporpaMma HUCCJIEIOBAHMS T€HOMa YeJIOBEKa.
MeTobl U3YYEeHUS TEHETUKH YETIOBEKAa: TeHEAIOTHYECKU, ONMM3HEIOBBIN, [UTOTCHETHICCKHIA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne
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TE€HOTHIA: IOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM 4yucie ¢ nomoubto [TIP-
ananu3a. HacnencrBennsie 3a001eBanus 4eI0BeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nn ¢ HacneaCTBEHHOM MNPEApaclOIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW T€HETUKH B
MPEIOTBPALICHUH M JICUCHUU T'eHETUYECKUX 3a00JIeBaHUI dYelloBeKa. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHYECKOT0 Ipy3a». DTHUECKUE aCIIEKThI
UCCIICIOBAaHM B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (pu3muecKkoMy |
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronokKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuortum denoBekay, «MeToabpl M3Y4YCHHs] TCHETUKH YEIOBEKay,
«"eneTnueckue 3a001€BaHUS YEIIOBEKAY.

IpakTnyeckas padora «CocTaBjIeHHUE U aHATIU3 POJOCIOBHOIN».

Tema 15. Cenexuusi opranu3MoB

JlomecTukanusa U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOTooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/IaHMH COPTOB PACTEHUI U OPOJI )KUBOTHBIX. COpT, MOPOIA, IITAMM. 3aKOH TOMOJIOTHYECKHUX
pAloOB B HacieACTBeHHOM m3meHunBocT H. M. BaBwiioBa, ero 3HaueHue sl CEJIEKLIMOHHOU
paboThL.

MeTtobl cenekinoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. Mcnbitanue npousBoauteneil mo motomctBy. OTOop mo
TEHOTUITY C ITOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C ITOMOIIBIO aHAIN3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHUOHHOW paloThl. PamuanoHHBIN U
XUMHUYECKH MyTareHe3 KaK WMCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpPraHu3MOB.
Hcnonp30BaHre T€HOMHOIO PEJaKTUPOBAHUS U MeTO10B pekoMOnHaHTHBIX JIHK aiis nomyuenus
MCXOJIHOTO MaTepHuaa JUisl CEJICKIUN.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuUOpHuaM3anus. bBIM3KOPOICTBEHHOE
CKpelruBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpellMBaHue, Wi ayTopuauHr. ['eteposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHMKEHMSI CENEKLUUU pacTeHUH u
JKUBOTHBIX. «3e1EéHAsl peGoNoOYUsLY.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHM UM HX JUKHX
poauyeil s co3JaHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BLIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUWEeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, NepedosbiX uel u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaLun

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsHenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpBI MPOUCXOXKAEHUS U MHOT000pa3us KyJbTYPHBIX PacTEHUII,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHON HM3MEHYUBOCTH», «METOIbl CENEKLIUN,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi padora «/3yueHue cCOPTOB KyJbTYpHBIX PAaCTEHMH M IOPOJ JOMAIIHUX
KUBOTHBIX).
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JlaGoparopHas padora «/3yueHrue METOI0B CEJEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBuBKa pacTeHUII».

Ikekypeust «OCHOBHBIE METO/Bl M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHbBIM Y4acTOK, B TEIIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOrUsI U CHHTeTHYeCKasi 0MoJ10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKa. TpaauluoHHas OHOTEXHOJOrus: XJeboneueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJIbIO MOIYYEHHs] OPraHU3MOB U MX KOMIIOHEHTOB, COAEPIKAIIHUX
HE BCTpEYarolluecs B pUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeToapl KynbTypbl KIETOK M TKaHEHM PaCTEHUN M >KUBOTHBIX.
Kpunobanku. Comarnueckasi rUOpuan3anusi U coMaTtudeckuii smOpuoreHe3. lcmoisib3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS SAHLEKIETOK U KIIOHUPOBAHKE )KUBOTHBIX. MeTo/ TpaHCIIaHTauu SAEpP KIETOK.
Texnonocuu  0300po6neHUs,  KyIbMUGUPOBAHUA U  MUKPOKIOHANILHO20 — PAIMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M T'eHHas MH)KeHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs U NEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTWUYECKHME M OSTHYECKHE NpoOJieMbl TIe€HHOU
UHXEHEPUHU.

Menununackue ouorexnonorun. [TocrreHomuas mudposas meaununa. [TIP-auarnoctuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHAIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
€ro 3710poBbs. Vcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3D-6nonnxenepus
JUIs pa3paboTKH (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUs KOMITJIEKCHBIX
TKaHell coyeTaHHeM TEXHOJIOTHH TPEXMEpPHOro OMONpPHUHTUHrA U ckadoIaUHra A pelIeHus
3a71a4 NEPCOHATM3UPOBAHHON MEIUIINHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEIbI0 OOecredeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYISpPHBIX MexaHu3MoB (yHkiumonupoBanus PHK-
CoJIepKallX BUPYCOB, BBI3BIBAIOIINX 0CO0O OIMacHbIe 3a00JI€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmuupr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPUSI».

JlaGopaTopHas padora «/I3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IlogyyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeusi «buoTexXHOIOTHs — BayKHEHIIas MPOU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apo:kaeHue 1 pa3BUTHE IBOJTIIHOHHBIX PeACTABICHNA B OHOJIOTHHI
OpomouronHast Teopusi Y. JlapBuna. [Ipeanockuiki BOSHUKHOBEHHMS TapBUHU3MA. JKU3HB
Y Hay4yHad JesaTenbHocTh Y. JlapBuHa.
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JBwkymme cwibl dSBomonuu  BUaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu sBotonuu (CTD). HeittpanbHast TeOpust SBOIOIUH.
CoBpeMeHHas 3BOJIOLMOHHAsE OMOIOrus. 3Hau€HHE HBOJIOLMOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaLuu

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxembl: «Cucrema xuBoi npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cyuiects (1o Jlamapky)», «Mexanu3m (popMHUPOBAHUS MIPUCIIOCOOTICHUN Y PACTCHHUIA 1 )KUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapuipyra nyremectBust Y. Jlapsunay, «Haxoaku Y. Japsuna,
«Dopmbl 60pbOBI 3a cylecTBoBaHue», «Ilopossl ronydeit», «MHoroodpasue KyiabTypHBIX (HopM
KarnycTb», «[lopoapl AOMamIHUX >KMBOTHBIX», «CxeMa oOpa3oBaHHMs HOBBIX BUIOB (o Y.
HapBuny)», «Cxema COOTHOIICHHS ABMXKYIIUX CHJI SBOJTIOUUN», «OCHOBHBIC MOJIOXKEHUS
CHUHTETHYECKON TEOPUH IBOJIIOLIVM.

Tema 2. MUKpPO03BOIIOLUA U eé pe3yJibTAaThI

[Tomymnsiuust Kak 3JeMeHTapHas eAuHULa 3BoolMU. COBpEeMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyiasiuuil. MI3meHnenue reHooHaa MOnyasuu Kak
3JIEMEHTAapHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapau, B.
Baiinbepra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Ipoliecc.
Komb6unarusHast u3MeHUnBOCTh. Jpelid reHoB — ciiyyaliHble HEHANpaBIeHHbIE N3MEHEHHUS YaCTOT
aeneil B nonymsinuax. D¢ ekt ocHoBatens. Igpgexm 6ymuvinounoeo eopaviwka. CHudxcenue
2eHemuUyecKo2o pazHooobpasus. npuduHsl u cieocmeus. Ilpossnenue sghgpexma opetigha 2ernog 6
bonvwux u  manvlx nonyaayusx. Mwurpauuu. M3omsmus  nonynsuuii: - reorpaduueckas
(mpocTpaHCcTBEHHAas ), Orosoruueckas (penpoyKTUBHAs).

EcrectBennblii oTO00p — Hampabistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATILHOTO MOBEACHMS )KUBOTHBIX.

[TprcnocoONeHHOCT, OPraHM3MOB KaK pe3ysibTaT MHUKPOABOJIOLMU. BoO3HHMKHOBEHHE
npucnocoOaeHuit y opranu3mMoB. ApoMop¢ho3sl ¥ uanoanantauuu. [Ipumeps! npucrnocobaeHuii y
OpraHu3MoB:  MOp(OJOrHUECKUe, (PHU3UOJIOTHYECKHE, OHOXMMHYECKHE, IOBEIEHYECKHUE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero xputepum u cTpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIIOLMH.
W3onsauust — ximroueBoil ¢(akrtop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajtonaTpuueckoe  (reorpauyeckoe), CUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonan3anus, rudpuanzanus). JuTeIbHOCTh SBOTIOIMOHHBIX IIPOIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BOmMIOIMOHHOM OuoONMOrMM B pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS Mapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHUS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpauMu

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNUBOCTHY, «[lomysaIOHHas CTPYKTypa BUIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKyImme CHIBI  3BOJIIOIUN,
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«IKOJOTHYECKasT H3OJISAIUS TOMYJSIUid  ceBaHCKoW (openn», «[eorpaduyueckas H3OIAIUS
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «[lomynsaunoHHble BOJIHBI YHUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CYIIIECTBOBAHHE, «MHycTpralibHbIi MEJIaHU3M, «OKuBbie HCKOIaeMbIe»,
«ITokpoBUTENbCTBEHHAs! OKpacka >XHMBOTHBIX», «lIpemympexnaromas oOkpacka KUBOTHBIXY,
«Puznonoruueckue agantanum», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kpurepun Buna», «Bunpl-nBoiinukn», «CrtpykTypa BHAa B npupoae», «Croco0sl
BUJ000pazoBanus», «l'eorpadmyeckoe BupooOpa3oBaHue TpEX  BUIOB  JIAHABIIICHY,
«JKosornyecKkoe BUI000pa3oBaHHE BHUAOB cHUHHUL, «[lonummounsr pacrenuit», «KamycTtHo-
peneUYHBINA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uydena NTHIl U 3BEper C
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yydesa MTHUIl M 3Bepel pa3HbIX BUIOB, Tepbapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3TMYHBIMU CIIOCOOAMHU.

JladopaTropnasi padora «BpisBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucnocobsieHuss OpraHM3MOB W UX OTHOCHUTEIbHAA
[EJIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUA0B [0 MOPPOJIOTUIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakpolsBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpaduyeckue mertonsl u3ydeHus osBomonuu. CpaBHeHue Quopbl U (ayHbl
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3emiau. Buabl-sHIEMUKH U PETUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIbHO-MOPQPOIOTUYECKUE METO/bl U3YUYEHHS SBOJIOIMH.
I'eHeTnyecKkne MEXaHU3MBI 3BOJIOLUU OHTOTE€HE3a M IOSBJICHMS DBOJIOLUOHHBIX HOBIIECTB.
["'omosornyHble ¥ aHAJIOTMUYHBIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYyISpHO-
reHeTUYeCKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyUEHHUs  HBOJIOLHUU.
["'omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOESHUS (PHIIOT€HETUYECKUX JI€PEBbEB.

XPOMOCOMHBIE MYyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOume 3aKOHOMEpHOCTH  (TpaBWiia)  3BONIOUUHU. [lpunyun  cmenvl  QpyHKYui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTb TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkens.

Tabnuubl U cxembl: «DPUIOreHETUYECKHH Psi/l JIOIAaN», «APXEONTEPUKC, «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHble TanOpOTHUKMNY, «buoreorpaduueckue
30HBI 3emnm», «/peiid koHTHHEHTOB», «PenukTh», «HadampHble cTaguu SMOPHOHAIBHOTO
pa3BUTHS IO3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOTHYHBIE Y AaHAJIOTUYHBIE OPTraHbl», «PyIUMEHTHI,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpbl 4YeJIOBEKa M IIMMIIAH3e», «lJ1aBHbIE HampaBIEHUS
3BOJIIOLIMNY, «O0IIME 3aKOHOMEPHOCTH HBOJTIOLIUN.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJSHKH HCKOMAEMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 3emie

Hayunple TUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TPEICTABICHUSI O 3apOXKACHUU JKU3HM (KpealuoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHus )KU3HU U €€ onposep:keHue oneitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUSI.
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OcHOBHBIE dTanbl HEOpraHUYECKO# HBoMroNMU. [InaneTapHas (reosorudeckasi) 3BOJIOHS.
XuMHUECKasi ABOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OmnsiT C. Muiepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHOMepoB. KoanepBaTHas runoresa
A. W. Omnapuna, runore3za nepBudHoro OynboHa Jx. XonjaeiHa, TeHeTHYecKas rurmoresza .
Mémnnepa. Pubosumsr (T. Yek) u runoreza «vupa PHK» V. I'mnbepra. ®opmupoBanue memOpaH
Y BO3HUKHOBEHUE MPOTOKJIETKH.

HUctopus 3emnu u wmeroabl €€ wu3ydeHus. VckomaeMmble OpraHMYECKHE OCTATKH.
['eoxpononoruss u e€ wmeronsl. OtTHOcUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHSI.
['eoxpoHONOrMYecKas MKaaa: S0HbL, IPbl, HEPHUOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIeHHEe W 3BOJIIOLHMS MEPBBIX KIETOK.
Opomtonuss Merabonu3Ma. Bo3HukHOBeHue mepBbIX sKocucTeM. CoBpeMEHHblE MHKPOOHBIE
OMOIIEHKNM Kak aHajor mepBbiX Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbhICIIUX pacTeHUd. OCHOBHBIE apoMop(ho3bl PaCTEHUI.
Boixon pactenuii Ha cyury. [losiBiieHne criopoBbIX pacTeHUI U 3aBOeBaHie UMU cyllid. CeMEHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTCHHIA.

OcHOBHBIE S3Tallbl 3BOJIOIUHN XUBOTHOrO Mupa. OcCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
’KUBOTHBIE. JKU3Hb B BO/IE. DBOJIIOIMS MTO3BOHOYHBIX. [Ipoucxoxkienne aMmpuouii 1 penTuini.
[Ipoucxoxaenne miekonuTaronmx W OTUI. [lpuHImMn kmoueBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXeH, MPOTEpPO30H, NaIEe030i, ME3030H,
KaiiHO301. O0111as XapakTepUCTUKA KJIMMaTa ¥ reoJoTHYecKuX nporeccoB. [losBneHune u pacuser
XapaKTepHBIX OPraHU3MOB. YTJieoOpa3oBaHUE: €ro YyCJIOBHsS M BIIMSHHUE Ha Ta30BbI COCTaB
aTMochepsl.

MaccoBble BbIMUpPAHUS — HKOJOTMYECKHUE KPHU3HMCHI Mponuioro. IIpuyumHbl U crienctBus
MaccoBbIX BbIMHpaHHUil. COBpEeMEHHBIM 3KOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHust Onopa3zHooOpas3us Ha 3emiie.

CoBpemeHHas cucTteMa opraHudeckoro mupa. [IpuHIUIBI KIaccuPUKAIMU OPTaHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumet u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
caM03apoXKJIeHHs kHu3HM», «Cxema ombita C. Mumtepa, I'. IOpu», «3Ttanbl HeoOpraHn4ecKon
sBoroLIMNY, «['eoxpoHoyoruueckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBOJIOIUHY,
«Cxema 00pa3oBaHUs HYKapHOT MyTEM cuMOnorenesa», «Cucrema sxuBoii npupoas», «CTpoeHue
BUpyca», «Apomopdo3sl pacteHuit», «PuHHOGUTHY, «OIHOKIETOYHBIE BOJOPOCIH,
«MHOrokneTouHble BoAopociny, «Mxm», «llanopoTHukmn», «l'0n0CeMEHHBIE pacTEHUAY,
«Opranbl 1IBETKOBBIX pacTeHHi», «CxeMa pa3BUTHSA >KUBOTHOTO MHPa», «ApoMopdo3s
JKUBOTHBIX», «[Ipocrteitmmey, «Kumeunonomnoctueiey, «llmockue yepBu», «UneHHUCTOHOTHEY,
«Pv10BIY, «3emHOBOIHBICY, «[Ipecmbikaromuecsy», «l[Ituiby, «Muekonutarommey», «Pa3Butue
KU3HU B apXxeuckoil spey», «Pa3BUTHE XKM3HU B NMPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B

19



MaJIe030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAMHO30MCKOM
ape», «CoBpeMEHHAs CUCTEMA OPTaHUYECKOTO MUPa.

O6opynoBanue: repOapuu pPACTEHUH Pa3IUYHBIX OTIEIOB, KOJUICKIIMA HACEKOMBIX,
BJIIQKHBIC IIpENapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUHM HIVIOKOXKHMX, CKEJIETBI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHIl U 3BEPEH, KOJUIEKLIMH OKAaMEHEJOCTEH, IT0JE3HBIX
MCKOIIAEMBbIX, MYJISIKH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu 1o
U3y4EHHIO Aa0MOT€HHOI0 CUHTE3a OpPraHUYeCKUX COeIMHEHHI B IEPBUYHOM aTMocheper.

JlaGopatopHasi pabora «l3ydyeHHMe W OINHUCAHME HCKOMAEMbIX OCTaTKOB JPEBHUX
OpPraHU3MOB.

IIpakTnyeckas padora «3yuenre 0coOEHHOCTEH CTPOCHUS pAaCTEHUH pa3HBIX OTJEIIOBY.

IIpakTnyeckas padora «/3yyeHne 0COOEHHOCTEH CTPOCHNUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoskaeHne 4eJI0BEKa — AHTPOIOTeHe3

Pa3nensl n 3a7aun aHTpOnosaoruu. Meroibl aHTPOIIOIOTHH.

CraHoBJIEHHE TPEACTABICHUI O MPOMCXOKICHUM 4eIOBEeKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbBIE TEOPHH.

CxonmerBo  uenoBeka ¢ JKMBOTHBIMH. (CHCTEMaTHMYECKOE IIOJIOKEHHE — YEJIOBEKA.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuonorndeckne, (U3NOIOT0-OMOXUMUYECKHE, TOoBeAeHYeckne. OTINYHsS YeloBeKa OT
KUBOTHBIX. [IpAMOXOXKI€HNE U KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTue rojaoBHOro
MO3ra U BTOPON CUTHAJIbHON CUCTEMBI.

JIBroKky1iue cuiibl ((pakTophl) aHTPOIIOT€HE3a: OHoIornyecKre, conranbHbie. COOTHOLIEHHE
OMOJIOTMYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaMM aHTpoIIoreHe3a. PaHHue yenoBekooOpa3Hble 00e3bsHbI (IIPOKOHCYIIBI) U
paHHUE MOHTHJIBI — OOLIME MPEeIKHU YeIOBeKOOOpa3HbIX 00€3bsH U JI0JIeil. ABCTPAJIONUTEKH —
JIBYHOTHE TMPENKU JroAeil. YeloBeKk yMelbld, MepBble U3TOTOBICHHS Opynuil Tpynaa. YenoBek
IPSIMOXOJALINIM 1 TEepBbIN BBIXOJ JitoJel 3a mpeaensl Adpuku. Yenosek reiinenpOeprckuil —
00U IpeoK HeaHIepTaIbCKOTO YeJIOBeKa M YelloBeKa pa3yMHOro. YenoBek HeaH epTallbCKUi
KaK BHJ JIOAECH XOJOIHOro KiIMMara. YesnoBeK pa3yMHBI COBPEMEHHOIO THUIIA, IEHUCOBCKUMI
YyeJIoBEK, OCBOEHNE KOHTMHEHTOB 3a npeaenaMu Adpuku. [laneorenernka u najieoreHoMukKa.

OBOJIOIUS COBPEMEHHOI'O uesioBeKa. EcTecTBeHHbBI OTOOp B MOMYJSALUAX 4YeJIOBEKa.
MyTtaumonHsIi nporece U nonuMop¢usM. IlonynsuroHHble BOJIHBL, Apei] reHoB, Murpanus u
«a¢ ekt ocHOBATENS» B MOMYISIIUAX COBPEMEHHOTO YeIOBeKa.

Yenoseueckue packl. [lonstue o pace. bonbuime pacel: eBporeonaHas (eBpasuiickas),
aBCTpaJIO-HETpOUIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHCcKas). Bpems u
IyTH paccelieHusT 4YeloBeKa Mo IulaHere. EauHcTBO yenoBedeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucnoco01eHHOCTh YenoBeKa K pa3HbIM YCIOBHSIM OKpY Karomien
cpensl. BnusiHue reorpaduyeckoil cpensl U apelda reHoB Ha MOPQOJIOTHIO U (U3HOIOTHIO
YyeJioBeKa.

MexauCuMIUIMHApHbIE METOAbl B (U3MYecKoil (OMOIOrMYecKoil) aHTPOMOJIOTHH.
OBOJIOLMOHHAA ~ AHTPOIOJIOTMST M TMAJCOAHTPOIOJIOTHMSl  YEJIOBEUECKUX  MOMYJIALHUM.
buocouuansHple  WccneAoBaHMA ~— OPUPONABI  YeloBeka.  VccimegoBaHue — KOJBOJIOLUHU
OMOJIOTMYECKOT0 U COLIUAIBHOTO B YEJIOBEKE.

JleMoOHCTpanuu

IToprpersr: Y. lapsun, JI. JIuku, 1. 5. Porunckuii, M. M. I'epacumos.
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Tabmumpl u  cxembl: «MeToasl  aHTPONOJIOTHHY», «[OJOBHOW MO3T YeJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKeNeT 4eloBeKa M CKeJeT WIMMIaH3e», «PyauMeHTsl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aAHTPOIOreHe3a», «IJBOJIOLMOHHOE [JPEBO UEIOBEKa,
«ABcTpasionurek», «HenoBek ymensiii», «Henoek npaMoxoaauminy, «JleHUCOBCKUM 4eI0BEK»
«Heanpepraneup», «KpomanboHUb», «lIpenku yenoBeka», «ITambl 3BOJIIOLIUU YEIOBEKA,
«Pacs1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIOCTEHN, MPEAMETOB MATEPUAIBHON KYJIbTYpPbl IPEIKOB
4eJoBeKa, penpoaykiuu (potorpadun) KapTHH ¢ MUGOJIOTHICCKUMU U OUOJICHCKUMHU CIO’KETaMU
MIPOUCXOXKICHUS ueloBeka, ¢ororpaduu HaXOJOK HCKOMAeMbIX OCTATKOB YEJIOBEKAa, CKEJeT
4eJI0BEKa, MOJIEb Yeperna 4YejJoBeKa U depena IIMMIIAH3€, MOJENIb KUCTH 4YelOBEeKa M KHUCTU
LIMMIIaH3€, MOJIEIIU TOPCA MIPEIKOB YEJIOBEKA.

JlabopaTopnasi paGora «lI3ydyeHue ocoOEHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C MPSAMOXOKJICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUNi YETOBEKay.

Tema 6. Jx010THs1 — HAYKA 0 B3aMMOOTHOLICHUSIX OPraHU3MOB M HAJOPraHU3MEeHHbIX
CHCTEM C OKpY:Kawueil cpenoi

3apoxkaeHue W pasBuTHe dKojoruu B Tpyaax A. I'ymbonbara, K. ®@. Pymase, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosnoruu. CBsi3b
9KOJIOTHUH C IPYTUMHU HayKaMH.

Metonasl skonoruu. [ToneBbie HaOmOeHUSA. DKCIEPUMEHTHI B DKOJIOTUU: MPHUPOJAHBIE U
naboparopHbie. MoaenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpYKalOIIeH Cpelibl: JOKAIbHBIH,
pErHOHANIBHBIN U TJIO0AIbHBIN.

3HaueHUe SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYEeCKOe MHPOBO33pPEHHE Kak
OCHOBa CBf3€H 4elloBeuecTBa € MNpupoaoi. POpMHUpPOBAHHUE SKOJOTUYECKOW KYIbTYpbl M
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoOHCTpaL U

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuos, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuiel u cxembl: «Paznensl SKodoruny, «MeToasl dKoJaoruny, «Cxema MOHHUTOPHHTA
OKPYKaIOIIEeH Cpeb».

Jladoparopnasi padora «/3yueHrne METO0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl u cpea 0OMTAHUA

Oxonorudyeckre (GakKTOpbl W 3aKOHOMEPHOCTH UX JeicTBus. Knaccudukarus
IKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeHCTBUS dKosornyeckux (axropos. [Ipasmio munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTH. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak dkojorudeckuii pakrop. JleiicTBue pa3HBIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUN M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurHanpHas posb cBera. doTonepuoausm.

TemnepaTypa kak dKonoruueckuii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPraHHU3MBIL
[lolikunoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTreHuid K MOAJEp:KaHUIO
BogHOro Oamanca. Kmaccudukanmst pacrteHuii 1mo oOTHOmIeHWI0O K Boje. IlpucmocoOneHus
JKUBOTHBIX K H3MEHEHHIO BOJTHOTO PEXHUMA.
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Cpenbl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TNTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [IprcrnocobaeHns OpraHu3MoOB K JKU3HU B Pa3HBIX Cpenax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonstue o >xu3HenHou ¢opme. KuzneHusie Gopmbl
pacTeHU: NepeBbs, KYCTapHUKHM, KyCTapHUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBbl.
JKuznenneie (GoOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX ~ B3aMMOJAEHCTBHA:  KOHKYPEHIIHA,
XHUIIHUYECTBO, CUMOM03 1 ero ¢opmel. [lapasutusm, Koomeparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3auMMOJIEHUCTBHS  (TOIMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHYECKHX B3aUMOJICHCTBUU Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoOHCTpaL Ul

Tabmuipl 1 cxeMbl: «JKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYMIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KUBOTHBIEY», «DU3NOIIOTHYECKUE aJanTalli XHUBOTHBIX», «Cpensl OOWUTaHUS OPTraHU3MOBY,
«buonornyeckne puT™Mb», «OKu3neHHbIE POPMBI pacTeHUY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay», «llemm mutaHusy,
«XuiaudectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy, «Kommencanusm».

OOGopynoBanue: repbapuu pacTeHHH U >KUBOTHBIX, MPHUCIOCOOJCHHBIX K BIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBHIHOCIHMBBIE KOMHATHBIC
pacTeHus, repOapuu U KOJJIEKIIUU TETIIONOOMBBIX, 3SMMOCTOMKHIX, MOPO30yCTOMUNBEIX PACTEHUH,
yyyesia MNTULl U 3Beped, repdapuu pacTeHMi, OTHOcAIUXcS K Turpoduram, kcepoduram,
Me30(uTam, KOMHaTHBIE PACTEHHS IAHHBIX TPYIIT, KOJUJIEKIINH )KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpemax, TepObapuM M KOJNJIEKUIMHM pacTeHHWH W JKMBOTHBIX, OONAJAIOIIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUM JKM3HM, TepOapuul U KOJJICKIUU
pacTeHU M JKMUBOTHBIX PA3UYHBIX )KU3HEHHBIX ()OPM, KOJUICKIIUU >KUBOTHBIX, YIaCTBYIOIINX B
Pa3IUYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlabopaTopnasi pabora «BpIsBiIeHHE MPUCTOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONEHUN OpPraHU3MOB K BIHSHUIO
TEMIEPATYPbI».

Jlaboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI

DKOJIOTUYECKHE XapaKTepUCTUKHU momyisiiuu. [lomynsauus kak Ouonoruyeckas cUCTEMa.
Pons HeomHOpomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHAOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI Momyisaiuii. OCHOBHBIE TTOKA3aTENN MOMYIISIIHHN:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAacTHas W IOJOBas CTPYKTYypa, POXKIAeMOCTb, MPUPOCT, TEMII
pocTra, CMEpTHOCTb, MUTpAIHS.

DKkojoruyeckas CTpykTypa mnomynsuud. OleHKa YHCIEHHOCTH MOmyisiuu. JuHamuka
MOMYJISIUUU U €€ peryisiuusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue THHAMUKA
nonyisiuuu. Kpusble pocta uucineHHoctu mnonyisuuu. KpuBbsie BbDKHMBaHMs. Perymsius
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YUCIIEHHOCTU TMOMYJSALMHA: pOJb (PaKTOPOB, 3aBUCIIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »sKoNMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loteHuumansHas u
peann30BaHHAas HUILIN.

Bun xak cucrema nomymsuuil. Apeansl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTU IIOBEJIEHHUS M MUIPALMA JKMBOTHBIX. bHOJOrmyeckne WHBAa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaruynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKUE XapaKTePUCTHKU Monyasuny, «lIpoctpancTBenHas
CTPYKTypa nonyiasauuu», «Bo3pacTHble mnupamMuisl nOOmyssiquu», «CKOpPOCTb 3aceineHus
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpranuzmMammu», «Mopaenb skonorudecko Humm Jhx. .
XaT4ynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacTeHUN K PaCCENCHUIO».

Tema 9. Jxos10rus cood1ecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opranu3MoB. buoreHo3 u ero ctpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHOLICHO3E.

Okocucrtema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpraHU3MOB B 3KOCUCTEME: NPOAYLEHTbI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u cetu. Abuornyeckue 0y0ku 3kocucteM. [1ouBBI U WIIBI B 3KOCHCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeNN 3KOcUcTeMBl. broMacca n npoayKiusa. DKOJIOrH4eCKUe MUPaMUbl
yucesl, OnomMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OpUYMHBL.  AHTpOIIOTE€HHbIE BO3JeHcTBUSA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopa3Hoobpazue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmEMbl 03Ep U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenell, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus mexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU SIKOCUCTEMaMHU.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozackas diopa u dayHa.
CunaHTponu3anusi ropoJckoil ¢ayHel. buomormueckoe u  XO3MHCTBEHHOE 3HAa4YCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOICHCTBUN OPTaHU3MOB B SKOCHCTEMAX.
Ponv xackaonozo sghghexma u 6udos-s0ugpuxamopos (knrouegvlx 6u008) 6 GYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEXKHBIMU DKOCHCTEMaMH. Y CTOHYMBOCTH
OpraHM3MOB, MOMYJSIUN M DSKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX M aHTPOIOTEHHBIX
BO3JICHCTBUI.

Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNO8 HA  CYOOP2AHU3MEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOJI02UYECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToIoIOTUS MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIOTE€HHBIX SKOCHUCTEM.
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JemMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OHOLIEHO3a», « IKOCHCTEMa HIMPOKOIMCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMHIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 23kocucteMey», «llenu mnuTanus (macTOuIHAsl, JETPUTHAs)»,
«DKOJIOTHYECKas MUPaMUIa YUCeI», « IKOJIOTHUECKas MHpamMuia OMoMacchl», « IKOJIOTHIecKast
nupamua sueprun», «Oodpazosanue 0onoray, «llepsuunas cykueccus», «Boccranosnenue ieca
nocie noxapay, « JKocucTemMa o3epay, «ArpoueHos3y», «KpyroBopor BeIecTB U MOTOK SHEPTUU B
arpoiieHose», «IIpumepsl ypooskocuctem».

Ob6opynoBanue: repbapuu pacTeHHid, KOJUIEKLIIMHM HACEKOMBIX, yyd4ella NTHUI[ U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYUINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBIY.

JlabopaTopnasi pa6ora «/3ydenue pazHooOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX.

IKeKkypeust «IKCKypcHsi B TUIIMYHBIN OuoreoneHos (B n1yOpaBy, Oepe3HsK, €JbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYyT, 03€p0, O0I0TO)».

IKeKkypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha IM0JIe WIH B TETUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas 00ojg04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAaja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! U ero GyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHus Ouocdepsl. OcodeHHocTn Ouochepsl Kak riodambHON
sKkocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeuiectB u
OMOreoXMMHUYECKHE UKIBI (Yriiepoa, a30Ta). PUTMHUYHOCTS siBIeHU B Onocdepe.

3oHanbHOCTh Onochepsl. [TonsTre o 6nome. OCHOBHBIE OMOMBI CYIIM: TYHJIpPa, XBOIHbBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa U QyHKIUS KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIMANa K OMOCHEpPHBIX
GbyHKLIU.

JleMoOHCTpaL U

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «Kpyrosopot
yriepojaa B npupoae», «Kpyrosopor kucioposna B npupoae», «KpyroBopor Boasl B IpUPOIEY,
«OcHoBHBIE OMOMBI cymny, «KnumaTtuaeckue nosca 3eminn», «Tynapay», «Taiiray, «CMemaHHbIi
necy, «IllupokonucTBeHHbIN Jecy, «Ctenby, «CaBanHay, «IlycTeiHay, « Tponudeckuii iecy.

Ob6opynoBanue: repbapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIMN KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL Bo3jaeiicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHuE BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJIHBIX
pecypcoB. Pazpymienue nousel. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHne knumara.

AHTpPOIIOT€HHOE BO3/EMCTBUE HA PACTUTENBHBIN U )KUBOTHBIN MUp. OXpaHa pacTUTENBHOIO
U KMBOTHOTO Mupa. OCHOBHBIE NPHUHLIMIBI OXpaHbl Hpuponsl. Kpacueie kHuru. Oco0o
oxpansiembie ipupoaabie Tepputopuu (OOIIT). boranudeckue caapl U 300JI0TMYECKUE TTAPKH.

OcHOBHBIE IPUHIIUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA U MPUPOAbI. ParroHanbHOE
NPUPOJONIONB30BAHUE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emnu. OOmme
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3aKOHOMEPHOCTHU TIN100AJIbHBIX IKOJIOTHUYECKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3Hca
U €T0 BEPOSTHBIE MOCIIEICTBUSI.

PazButue MeTOOB MOHHTOPHHIA pa3BUTHSl OINACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemnvie uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCNOCOOHOL
anepzeemuxke. buonozuueckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuonnsie
cucmemsl, obecneyusaiowue OOCMYn K UHGOpMayuu NO COCMOSHUIO OMOENbHbIX 6U008 U
akocucmem. OcHo8bl IKOpeaburumayuy IKocucmem u cnocob6o8 bopvoul ¢ GLUONOBPEINCOCHUAMU.
Pexoncmpykyus MopcKux u HA3eMHbIX IKOCUCTIEM.

JdemMoHcTpauMu

Tabmuubl u  cxembl: «3arps3HeHue aTMmocdepbl», «3arps3HeHUe THIPOCchephD»,
«3arpsi3HeHHe 10YBbI», «[lapHukoBEIii 3 dekT», «Ocobo oxpaHseMble IPUPOTHBIC TEPPUTOPUNY,
«Mojienu ynpasisieMoro MUpa.

Ob6opynoBanue: pororpaduu oxpaHseMbIX pacTeHUi U )KUBOTHBIX KpacHoll kauru Poccuiickoit
®enepaunn, KpacHol KHUTH pervoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MH
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3ysbTaTaM OCBOCHHUS OOYyYaIOIIUMHUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUHOCTHBIE, METAlIPEIMETHBIE U IPEIMETHbIC.

B cTpykType JMYHOCTHBIX PE3yIbTATOB OCBOSHHUS MPOTPAMMBI 1O OHOJOTHH BBIACICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENIECHUIO,
Hanuyue momusayuyu K OOyUEHUIO OUOJOTHM, YeleHanpaeieHHoe pazeumue BHYTPEHHHUX
yOEXKICHHUI JIMYHOCTH HAa OCHOBE KIFOUCBBIX IIEHHOCTCH M MCTOPHYCCKHUX TPATUIUN Pa3BUTHS
OMOJIOTUYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOLIUXCSl PYKOBOJACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ YCTaHOBKAMHU, TMPUCYIIUMHU  CHCTEME
OMOJIOTHYECKOTO  OOpa3OBaHMsl, Haluuue NPABOCO3HAHUS  DKOJIOTHUECKOH  KYJIbTYpHI,
cnocobHoCcmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHUS IMPOTPAMMBI 110 OMOJIOTHH JOCTHTAIOTCS B CIIMHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
0011ecTBE MpPaBWIAMH W HOPMaMHU IOBEIEHUS M CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTAHUS U CaMOPAa3BUTHSI, PA3BUTHs BHYTPEHHEH MO3UIUH JIMYHOCTH, MATPHOTHU3MA U
YBa)XEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
yBaXEHHS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEQUI0 W  TPaJUIUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpee.

JIMIHOCTHBIE Pe3yNIbTaThl OCBOCHHS YIeOHOTO mpeaMera «Broorus» MOKHBI OTpaXkaTh
TOTOBHOCTh M CIOCOOHOCTH OOYHaroIUXCsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON II€HHOCTHBIX OpPUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOXKICHHUI, COOTBETCTBYIONIMX TPAJAWIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO  0OIecTBa,
paciMpeHe >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IPOIECCE PEATU3alUd OCHOBHBIX
HaIpPaBlIEHUH BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OpPMUPOBAHHOCTh ~TPAKIAHCKOM TMO3UIUU  OOydYaromlerocs Kak akTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAHWE CBOHMX KOHCTHUTYIIMOHHBIX IpaB H OOS3aHHOCTEH, yBaKeHHWE 3aKOHA U
MIPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
pelIeHnr y4eOHBIX W TTO3HABATEIIBHBIX 33]1a4, BBITIOJTHECHUH OHOJIOTHISCKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIFOJICH ¢ Pa3HBIMU yOSXKICHUSIMH, KYJbTYPHBIMHA IIEHHOCTSMH U COIUATBHBIM
TTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIONHEHUS YUCOHBIX,
MO3HABATENIHBIX M UCCIEAOBATEIbCKUX 3aJla4, YBAXKUTECIHHOTO OTHOILICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIECHUU CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO COIEPIKAHMUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;
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2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHONM, ropaocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPO/IbI, JOCTHKEHHUIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBIICHUE U pa3BUTHE OUOJIOTHH,
NOHMMAHUS 3HAuYeHUs: OWOJOTMM B IO3HAHWW 3aKOHOB TNPUPOJbI, B KU3HU YelOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMAaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHUE IPOSBIATH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOIUOHAIBLHOIO 0J1ArONoJIyYns:

MOHMMAaHWE U peain3alus 3J0pOoBOro U 06e30MmacHoro oopasa *KU3HU (340pOBOE MUTAHUE,
COONIOZICHHE TUTUEHHYECKUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perynsipHasi (u3uYecKas aKTHBHOCTh), OEpEeKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TIPaBUJ HWHAMBHIYATBHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS ATKOTOJS,
HapKOTHKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYI0T00ueE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHIECKON M COIMAILHON HAIIPABICHHOCTH,
CITOCOOHOCTH HHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIHLHO BBIMOTHATH TAKYIO JEATEIHHOCTD;

MHTEpEC K pa3imuyHbiM chepam mpodeccHoHANBbHON AESITeNTbHOCTH, YMEHHE COBEpINATh
OCO3HAHHBII BBIOOp OyayIIeii mpodeccruu u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HY;

7) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

9KOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBAHUS;
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HOBBIIIEHUE YPOBHS SKOJIOIMYECKOM KYNbTYphbl: MPUOOPETEHHE OIbITA IIAHUPOBAHUS
IIOCTYIIKOB M OLICHKU UX BO3MOKHBIX IIOCIEACTBUN JUIsl OKPYXKAIOLIEH CPEIbl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CIOCOOHOCTh MCII0JIb30BaTh NMPUOOpETaeMble IPU M3YUYEHUH OMOJIOIMU 3HAHUS U YMEHUS
IpU pEILIEHUuH MpoOJieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOIIOAEHNE
IIpaBUJI MOBEICHUS B IIPUPOJIE, HAIPABJICHHBIX HAa COXPAHEHHE PABHOBECHUsS B JKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE IEHCTBUHM, NPHUHOCAIIMX BPEN OKPYKAIOLIEH HNPUPOAHON Cpele,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4Me Pa3BUTOTO HKOJIOIMYECKOTO MBIIIICHUS, JKOJIOTMYECKOM KYJIbTYpBl, OIIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJACTBOBATbCSI HMHU B
[IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTH SKOJIOTHYECKONW HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTb ~MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IpPAKTUKH, OCHOBAaHHOIO Ha JUajore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHMUE SA3BIKOBOW M YNTATEIBCKOM KYJIBTYphI KaK CPEICTBA B3aUMOIECHCTBUSA
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHUMaHue cneuu(uky OHOJOrMHM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa U O0O0IlecTBa, B IO3HAHUM HPHUPOJIHBIX
3aKOHOMEPHOCTEN U pelIeHNH POoOJIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LMBMIIM3ALMU: 0OeCredyeHus
HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3AaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTUS YEJIOBEUECTBA, MOKUCKA MyTeH BBIXOJA U3 II00aNbHbBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWIMBOMY pa3BUTHIO, PALHOHATBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJYUEHUU OMOJOTMYECKUX 3HAHMM B IIEJIAX MOBBILIIEHMS OOIIeH
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHON TIpPAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHnu ONOIOTHH;

[IOHUMaHUE CYIIHOCTH METOJOB IIO3HAHHMs, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJyyaeMble 3HAHUS U1 aHaidu3a U OOBSICHEHHs SBIICHUUN
OKpY’KAloIIero MHUpa M MPOUCXOJAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHHsT Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJXY4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHHS JJs pelieHus
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIMSIX;

OCO3HAHUE LIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIATH IPOCKTHYIO U
HCCIIEN0BATEIBCKYIO NEATENBHOCTh HHINBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENpPEPHIBHOMY OOpa30BaHUIO M €aMOOOpPa30BaHUIO, K
aKTUBHOMY TIIOJIyYEHUIO HOBBIX 3HAaHMM IO OHOJOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPeOHOCTAMH.

METAINIPEIMETHBIE PE3YJIbTATBI
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MeranpenMeTHbIe pe3yNbTaThl OCBOCHUS y4eOHOro mpeamera «bBHONOTHsS» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (BEUIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJIOBaHUE, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHE); YHUBEpCAIbHbIC
yueOHbIe JeicTBUS (T03HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYISTUBHBIEC), 00eCIeUnBaOIINe
dbopMupoBaHre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHOW KOMIIETEHITUM OOYyYarOlTUXCS,
CHOCOOHOCTh 00yJaromuxcst HCIIOJIb30BaTh OCBOCHHBIC MEXTUCIUTUTHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBUS B I103HABATEIHHOW U
COLIMATILHOM MPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YPOBHE CpEIHEro oOO0mero oOpa3oBaHHs Y
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC ydeOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBIE JEWUCTBUS, PETYIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHAS IEATEIbHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOrPaMMBI CPEIHEro OOIIero oOpa3oBaHUs
JIOJIKHBI OTPaXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO (OPMYITMpPOBaTh MW aKTyadU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

MCIIONIF30BATh MPU OCBOCHUH 3HAHUN TPUEMBI JJOTHUYECKOTO MBIIIUICHHUS (aHaIn3a, CHHTE3a,
CpaBHEHHMs, KiacCU(pUKalUU, OOOOIIEHUS), PACKPBIBATH CMBICI OHMOJOTHYECKUX TOHATUH
(BBIICNATH WX XapaKTePHbIC MPU3HAKH, YCTAHABIMBATH CBSI3U C JAPYTUMHU TIOHIATHSIMH);

OTIPE/ICIIATh TEIHM JIEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IENISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUS JUisi OObACHEHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKHUE PACCYXICHHUS (MHTYKTUBHBIC, ICTYKTUBHEIC, TIO AaHAJIOTHH ), BBISBIISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKJTI0YCHHUS,

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEICTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIIEHUN B W3y4aeMbIX OHMOJOTHUYECKHX OOBEKTax, a TaKKe MPOTUBOPEYHIl Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX
¥ HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBHE PE3YJIBTATOB IIEISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETFHOCTH;

KOOPJMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH XKU3HESHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBUS:

BJIQJICTh HABBIKAMH y4€OHO-HCCIICIOBATEIHLCKON U MPOCKTHOW AESITeTbHOCTH, HaBBIKAMU
pazpeiieHusi mpoOaeM, CIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY IOMCKY METOJIOB
pellIeHus MPaKTUYECKHX 3ajay, IPUMEHEHHUIO Pa3IMYHbIX METOJI0OB ITO3HAHUS;
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UCIOJb30BaTh DPA3JIMYHbIE BHU[bI JESITEIBHOCTH IO TOJIYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0O U MPUMEHEHHUIO B YYEOHBIX CHUTYallUsiX, B TOM YHUCIE TpPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(GopMHpOBATh HAYYHBIA THUIl MBIIUICHHS, BIAJECTh HAYYHOW TEPMHHOJIOTHUEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BaTENbHOU IEATEIBHOCTH U
KU3HEHHBIX CUTYalLlUsX;

BBISBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUIOTE3Y €€ PeLIeHUs, HAXOJUTh apryMEHTHI JUIs 10Ka3aTesIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AQHAJIM3UPOBATH MOJIYUYEHHBIE B XOJI€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAIIPABJICHHBIM MOUCK NEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMeTh NEpEeHOCUTh 3HAHWA B  IIO3HABATEJIIbHYIO M  IPAKTUYECKYI0  00IacTH
KHU3HEIeATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE HJIEH, IpEAJaratb OPUTHHAJIbHBIE IMOAXOAbl M PELIEHMS, CTABUTh
npo0JIeMbl U 33Ja4u, IOMyCKaroIue aJbTepHATUBHbIE PELICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCSA B PA3IMYHBIX MCTOYHMKAX HMH(OpManuu (TeKcTe yueOHOro mocoOus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsIX U CIIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pa3lIWYHBIX BHJIOB U (opM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampockl U NPUMEHATh pa3jMyHblE METOJbl NpU MOHMCKE M OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS Pa3INYHbIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYI0 (OpPMYy MpEACTAaBIEHUS OHOJOTHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKHU U JIPYTrOe);

UCMOJIb30BaTh HAy4HBIN S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYECKOM
uHpopManrel: TpUMEHATh XUMHYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAaKU U CHMBOJIBI,
dbopmyrel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISITHOCTH;

BJaJ€Th HABBIKAMU PACHO3HABAHUS M 3alIMThl WHGpOpMANMK, HH(OOPMAIIMOHHON
0€30M1aCHOCTH JTMYHOCTH.

OsgiaieHHe YHUBePCAJIbHBIMU KOMMYHUKATUBHBIMU J1efiCTBUSIMMU:

1) obenmue:

OCYILECTBIISATh KOMMYHHMKAIIUK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoOll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXKICHHs OTHOCUTEJIbHO BBIMOJHEHMs] MpeJyiaraeMoi 3aJadyd, Y4YWUThIBaTh HWHTEPEChl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpeICTBa OOLICHMs, MOHUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(PIUKTHI U
BECTH [1€PErOBOPHI;
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BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHUS M B3aHUMOJCIHCTBHS, MOHHUMATh HaMepeHUs
JPYTuX JIOACH, MPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
pelieHnr OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHUS TPYIIIOBBIX
dbopM B3aMMOEHCTBYS IPHU pelICHUH yueOHOM 3a/1auH;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHU ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

INPUHUMATh LEJIU COBMECTHOH JESITEIbHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATH
JIEMCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, pACTIPEEIISATh POJIA C Y4ETOM MHEHUN
YYaCTHUKOB, 00CYXIaTh pe3yJabTaThl COBMECTHOU PaOOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBbIE IPOEKTHI, OLIEHUBATh MJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATETMYECKOE IIOBEIEHHWE B pPa3JIMYHbIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHAMM:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpoOJeM M HUX pelIeHHus B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeJIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M IMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATENbHYIO JESITEIbHOCTb, BBIABIISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO MIMPOKOM SPYIULIMH B Pa3HBIX 00JIACTSIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pe(IeKCUU KaK OCO3HAHHUS COBEPIIAEMbIX JAEHCTBHIA
Y MBICITUTEJIbHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHMIA, UCIIOJIb30BATh MPUEMBI pedIeKCUn
JUISL OLIGHKU CUTYalllH, BBIOOPA BEPHOTO pPEIICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELIECHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX MPU aHAJIU3€E PE3YyIbTaTOB JESITEIbHOCTH;
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3) npuHATHE CeOs1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeloBeKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ysbTaThl OCBOEHUS cOJEpKaHMs ydeOHoro mpeamera «buosorus» Ha
yrayOnEHHOM YpOBHE OPUEHTHUPOBAHKI Ha o0ecrieueHre NporiibHOTO 00ydeHUsT 00YJIArOIIHXCS
6uonornu. OHYM BKITIOYAIOT: crienuudecKkue st OMOIOTUY HayyHbIe 3HAHUS, YMEHHUS B CIIOCOOBI
JIeMCTBUI MO OCBOEHUIO, MHTEPIPETALUU U NPeoOpa30oBaHUIO 3HAHUM, BBl IESATEIBHOCTH IO
IOJyYEHUIO HOBBIX 3HAHMH M HUX HNPUMEHEHMIO B PA3IMUYHBIX YU4EOHBIX, a TaK)KE B peallbHbIX
KU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3ynbTaThl IPeICTaBICHbI 10 FOJaM U3yUeHUs.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS YueOHOTo npenmMeta «buonorus» B 10 knacce 10IAKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U POJIK OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHNHY €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIbI U PELLICHUU
po0JieM pallMOHAIIBHOTO IPUPOIONOIb30BaHMSI, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX B
pasBUTHE OMOJIOTUY;

BJIAJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOIOJAraroline
OMOJOTMYECKHE TEPMHUHBI U TOHATUSA (PKU3Hb, KJIETKA, OpPraHu3M, METabOoJu3M, TOMEOCTa3,
CaMOpEeTryJsiLiMsl, CaMOBOCIIPOU3BECHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetoyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOoMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. M. BaBunoBa — o 1mieHTpax
MHOTr000pa3usi U MPOUCXOXKAEHUS KYJIbTYpHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NEPBOIO MOKOJIEHHUS, pacIIEIJICHHs, YUCTOTHl FraMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTMUECKUX pSAJOB B HaciencTBeHHoW wusMeHunBoctd H. WM. BaBuiosa), mpuHUUIBI
(KOMIUIEMEHTAPHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMU HAY4YHOT'O IMO3HAHUS, UCIOJIb3yEMBIX B OMOJIOIMYECKHX
HCCJIEIOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHNE, HAOIIOIEHUE, SKCIIEPUMEHT);

YMEHME BBLACIATh CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, UEIIOBEKA,
IIPOLIECCOB KU3HEACITEIbHOCTH, MPOTEKAIOIINX B OpraHU3MaxX PaCTEHUH, )KUBOTHBIX U YEJIOBEKa,
OHMOJOTMYECKHUX MPOLECCOB: 0OMEHa BellecTB (MeTab0IM3M), IPEBPALLEHUS SHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U reTepoTPOHOr0 TUIIOB MUTAHUS, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
ramMeToreHesa, sMOpHoreHesa, OCTAMOPHOHAILHOTO pa3BUTHS, Pa3MHOXKEHHS,
WHAMBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHUE YCTAHABJIMBATh B3aUMOCBS3M MEXIY OpPraHOMJAMM KJIETKM U UX (DYHKIHUSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX QYHKUUSAMH, MKy OpraHaMy U CUCTEMaMH OpPraHoOB Y
pacTeHU, >KMBOTHBIX M 4YelloBeKa M MX (QYHKIHUSIMH, MEXKIy CHCTEeMaMHU OpraHoB U HX
(GYHKLIMAMH, MEXIy 3TalaMd OOMEHa BELIECTB, ATAllaMH KJIETOYHOIO LMKJIA U KM3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAIBHOTO pPAa3BUTHUSA, TE€HOTUIIOM U (PEHOTUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;
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YMEHUE BBISBJIATh OTIUYMUTENIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHCIE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JJI JOKa3aTeJIbCTBA POJACTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUUYECKHUX T'PYIIIL;

YMEHHE peliaTh OMOJOTHUECKHE 3aJa4l, BBIABIATH IPUIMHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIIETYEeMbIMH OMOJIOTHYECKUMHU TMPOLIECCAMU U SIBICHUSIMH, JI€IaTh BBIBOJBI M MPOTHO3BI HA
OCHOBaHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JJAOOpPATOpHbIE U MpaKTHUYeCKHe pabOThl, COOMI0NATh MpaBHia MPHU
paboTe ¢ yueOHBIM | JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHME BBIIBUIaTh TUIOTE3bl, IMPOBEPATh HX HKCIHEPUMEHTAIbHBIMU CpEACTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh OJTYUYCHHBIE PE3YIIbTAThI U JICJIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIEIOBATENIbCKOM paboTe 1Mo OMONIOTHH, HSKOJIOTHU H
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIBHBIX HAyYHBIX OOIIECTB, M MYOJIUYHO MPEACTABIATH
MOJIyYECHHBIC PE3Y/IbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OIICHUBAThH 3TUYECKUE ACTIEKTHl COBPEMEHHBIX MCCIICAOBAHHH B 00JIaCTH OHOJIOTUI
U MEIUIUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHUE
TeHOMa U CO3/1aHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiei mpohecCHOHAIBHOM IS TeIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOTO X03S1CTBA, MUIICBON
MIPOMBIIIIICHHOCTH, YIITyOJISATh TO3HABATENIbHBIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MpodeccCuu U MPOAOIKEHNE OMOIOTUYECKOr0 00pa30BaHusl B OPraHU3AIMSIX
cpenHero mpoheccuoHaIbHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO npeameTa «buonorus» B 11 Knacce 10OTKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MecTe U PoJIi OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GOpMHUPOBAHUN COBPEMEHHOH €CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJIBI U PEUICHUH AKOJIOTUYECKUX MPOOJIEM YEIOBEUECTBa, a TaKXKe B PELIEHUU BOIPOCOB
paLMOHATIBHOTO IPUPOIOIIONIB30BAHMS, U B (POPMUPOBAHUM LIEHHOCTHOT'O OTHOIIEHUS K IPUPOJE,
00I1eCTBY, YEJIOBEKY, O BKJIAJ€ POCCHHCKMX M 3apyOexHbIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
OuoJIoruy;

YMEHME BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTeHUS U
[OHUMaHHE CYITHOCTH OCHOBOIOJAraroux OWOJIOTHYECKUX TEPMHUHOB M TOHATHHA (BUJ,
IKOcHcTeMa, Ouocdepa), Ouonorumueckue Teopun (dBodtonoHHass Teopuss Y. JlapBuHa,
CUHTeTHuYecKas Teopus sBomtonuu), ydeHus (A. H. CeBeproBa — o myTsSX W HampaBICHHIX
sBomroiu, B.W. Bepuanckoro — o 6uocdepe), 3akoHbl (TeHeTHUECKOTO paBHOBecus Jx. Xapan
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), npaBuna (Munumyma HO. JIuGuxa,
HKOJIOTHYECKOM MUPaMUIbl SHEPTHH ), TUIOTe3bl (Tunore3a «mupa PHK» V. T'unbepra);

YMEHHME BIaJe€Th OCHOBHBIMH METOJAaMH HAy4YyHOTO TIO3HAHMs, HCIONb3yEMbIMH B
OMOJIOTHYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHMCAHUE, H3MEpPEHUE,
HaOJroIeHne, YKCIIEPUMEHT), CIIOCO0aMU BBISBJICHUS M OLIEHKHM aHTPOIOTCHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHME BBIACNATh CYUIECTBEHHbIE NPU3HAKU: BHUAOB, OMOIreOIE€HO30B, AKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBMIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJIONATPUUYECKOTO U CUMIIATPHUYECKOTO BHI000pa30BAHMSI, BIUSHUS ABIKYIINX CHJ 3BOJIOIHUU
Ha TeHO(OH]| MOIMYJISALUHN, TPUCIOCOOTICHHOCTH OPTaHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HaIlpaBJICHUH HBOJIFOLMHU, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTUU B IKOCUCTEMAX;
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YMEHHUE yCTaHABJINBATh B3aUMOCBSI3U MEXKY ITPOIECCAMH BOJTIONINH, ABMKYITMMH CHIIAMA
AHTPONIOTEHE3a, KOMIIOHCHTAMH PAa3JIMYHBIX JOKOCHUCTEM U MPUCHOCOOICHUSAMU K HUM
OpPTaHU3MOB;

YMEHUE BBISIBIIATh OTIUYUTEIbHBIC PU3HAKH )KUBBIX CUCTEM, IMPUCIIOCOOICHHOCTh BUIOB
K cpele oOuTaHus, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aWMOCBS3CH
OpPTaHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCTIOJIB30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYIO TEPMHUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTeIbCTBA POJICTBA OPTraHU3MOB pa3HBIX CHUCTEMATHYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB W Cpebl OOWTAHWs, SIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHUST MHOT000pa3us BUJOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS TPUPOJIBI U
4eJI0BEYECTBA;

YMEHHUE peniaTh OMOJIOTUYECKUE 3a]1a4H1, BBISBIIATh IPUUYNHHO-CIICACTBEHHBIC CBSI3H MEXKIY
UCCIICTYEMBIMH OMOJIOTUYECKUMH TPOIIECCAMU U SIBJICHUSIMH, JIEIaTh BBIBOJBI M MPOTHO3bI HA
OCHOBaHUH TIOJyYCHHBIX PE3YJIbTATOB;

YMCHHE BBIOJIHATE JTAOOPATOPHBIE M TPAKTHUYECKHE pabOThI, COOMIONATh MpaBUia TpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bI, TMPOBEPATh HX OKCIEPUMEHTAIBHBIMU CPEIICTBAMH,
bopMyIUpys 1IeTb UCCIICT0BaHMS, aHATM3UPOBATH ITOJIYICHHBIC PE3YJIBTATHI U JICJIaTh BHIBO/IBI,

yYMEHHE y4acTBOBaTh B Y4EOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MEIUIMHE, MPOBOAMMON Ha 0a3e NIKOJbHBIX HAyYHBIX OOIIECTB, W IYOJUYHO MPEACTABISTH
MOJTyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIUIX;

YMCHHE OIICHWBATh THUIOTE3bl W TEOPHUH O TMPOUCXOKIACHUM IKU3HU, YEIOBEKa U
YEIIOBEYECKUX pac, O MPUIMHAX, MOCIEACTBHIX M CIOCO0AX MPEAOTBPAIICHUS TII00ATBHBIX
U3MEHEeHu# B buocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp OyayIlei mpodeccHoHanbHON AeITeTbHOCTH B
o0yacTu OMOJIOTHH, SKOJIOTHH, TTPUPOIOTIONH30BAHUS, METUITUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO035HCTBA, MUMICBOM MPOMBIIUICHHOCTH, YIITYOJISITh 1TO3HABATEIBHBIN
WHTEpeC, HApaBIECHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOMIEH MPOhEeCCHH U MPOI0KEHUE
Ounonoruvyeckoro oOpa3oBaHMs B OpraHU3aAIUAX CPEeIHEro Mpo(decCHOHATBLHOTO W BBICIIETO
o0OpazoBaHus.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KonnuyecTBo 4acos DJIeKTPOHHBIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne i/ KonTpoabubie  IIpakTnyeckue
NPOrpamMMBsl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
1 buonorus kak Hayka 1 https://resh.edu.ru/subject/5/10/
2 JKUBBIE CHCTEMBI 1 HX H3yHeHHE 2 https://resh.edu.ru/subject/5/10/
3 BHONOLHS KISTKH 2 05 https://resh.edu.ru/subject/5/10/
4 Xumuyeckasi OpraHu3aIus KIeTKH 10 1 https://resh.edu.u/subject/5/10/
5 Crpoenue 1 byHKIHH KIeTKH 8 2 https://resh.edu.ru/subject/5/10/
6 OOMeH BellecTB U NPEBPACHUE SHEPTHU B 9 1 https://resh.edu.ru/subject/5/10/
KJIETKE
7 Hacnencreennas nadopmarus u 9 05 https://resh.edu.ru/subject/5/10/
peanu3zanys e€ B KIETKE '
8 DR — 6 1 https://resh.edu.ru/subject/5/10/
9 CTpoeHHe  (yHKIIHH OPraHH3MOB 17 15 https://resh.edu.ru/subject/5/10/
10 Pa3mHOxeHNE U pa3BUTHE OPraHU3MOB 8 15 https://resh.edu.u/subject/5/10/
11 I'eHeTnKa — Hayka 0 HACJIEACTBEHHOCTH U 5 05 https://resh.edu.ru/subject/5/10/
M3MEHYMBOCTH OPraHU3MOB '
12 3aKOHOMEPHOCTH HaCJIEACTBEHHOCTH 10 1 https://resh.edu.u/subject/5/10/
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1 https://resh.edu.u/subject/5/10/
14 TeHETHKA YeToBeKa 3 0.5 https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/

15 Cenexiusi OpraHu3MOB 4 1

16 BroTexHOIOrMs M CHHTETHYECKAsT OMOJIOTHS 4 https://resh.edu.ru/subject/5/10/

17 PesepBHOE BpeMst 1 https://resh.edu.ru/subject/5/10/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13
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11 KJIACC

KonnuyecTBo 4acos DJIeKTPOHHBIE
HaumeHnoBaHnue pa3aesioB 1 TeM nudpoBLIe
Ne n/m P KonTponbnbie  IIpakTnyeckue (upp )
NMPOrpamMMBsl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
3
1 ApOITICHIE vaaSBHTHe R 4 https://resh.edu.ru/subject/5/11/
IpeacTaBiIeHuil B Ononorun
2 MUKDODBOIONHS H €8 Pe3yIbTATH 14 2 https://resh.edu.ru/subject/5/11/
3 MaKpOIBOITIONHS H €& Pe3yTBTATEI 6 https://resh.edu.ru/subject/5/11/
4 [IpoucxoxneHue U pa3BUTHE KU3HU HA 15 15 https://resh.edu.ru/subject/5/11/
3emiie '
5 [TpoucxoxknaeHne 4yeIoBeKa — aHTPOIIOTCHE3 10 1 hitps://resh.edu.nu/subject/s/11/
OKOJIOTHsI — HayKa O B3aUMOOTHOIIEHUAX https://resh.edu.ru/subject/5/11/
6 OpPraHU3MOB U HaJIOPTaHU3MEHHBIX CHCTEM C 3 0.5
OKpy>Karollie cpeoi
7 Opram3MbI I Cpe/ia OGHTAHMA 9 15 https://resh.edu.ru/subject/5/11/
8 SKOOTHS BHIOB | Oy 9 05 https://resh.edu.ru/subject/5/11/
9 DKouorus coood1ecTB. DKOJIOTHIECKHE 12 05 https://resh.edu.ru/subject/5/11/
CHUCTEMBI '
10 buocdepa — rnobanbHas 3kocucTeMa 6 hitps://resh.edu.r/subject//11/
1 Ye10BeK 1 OKPYIKAIOIIAS CPEia 6 https://resh.edu.ru/subject/5/11/
12 PesepBHOE BpeMs 3 https://resh.edu.ru/subject/5/11/
OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 0 7.5
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIUISA YYEHUKA

YMK nox pen.M.b.Aradonora.B.1.CuBornazosa. buonorus m3a. «Ipodar»
METOINUYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA

AW .Huxkumos A.B.TepemoB «buonorus» nza. PAYDB 2019r.

O.A.IlenensieBa N.B.CyHiioBa «YHHBEpcalbHBIE TOYPOUHBIE Pa3pabOTKH 1O
ouonorun».M.BAKO 2017r.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubmuorexa I{OK https://m.edsoo.ru/
POIII https://resh.edu.ru/subject/5/
OUIIN http://www.fipi.ru/
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