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IHHOACHUTEJBbHAA 3AIINCKA

[Iporpamma no yueOHOMY TipeameTy "buosnorusa" (manee - OMOIOTHS) Ha YPOBHE CPEIHETO
obmiero obpazoBaHus pa3paborana Ha ocHoBe DenmepanbHOro 3akoHa oT 29.12.2012 Ne 273-@3
«O6 ob6pazoanuu B Poccuiickoit @enepanuny, ®I'OC COO, Konneniuu npenogaBadus yueOHOTO
npenMera «bHoJIorus», OCHOBHBIX MOJIOKECHHN (henepanbHoil pabodeil mporpaMMbl BOCIIUTAHUS U
npukaza MunucrepcrBa npocseiienuss PO ot 18.07.2024 Ne 499.

VYuebnslit npeamer «buonorus» yrnyonénnoro yposus uzydenus (10—11 kmaccer) siBisiercs
OJTHUM U3 KOMIIOHEHTOB IpeaAMeTHOl obmactu «EcrecTBeHHO-HayuHble IpeaMeThbl». CoriacHo
nonoxeausmM @I'OC COO npodunbHbIe yueOHbIE TPEIMETHI, U3y4aeMble Ha YTIyO0JIEHHOM ypOBHE,
SBISIIOTCS criocoOooM nuddepeHimanun 00ydeHuss Ha YpOBHE CpeIHEro oOIiero oOpa3oBaHUs H
MpU3BaHbl 00ECIEUYNTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPEIHHM
npodeccuoHabHBIM W BBICHIMM 00pazoBaHueM. B To ke BpeMs KaxIbli M3 3TUX Y4e€OHBIX
IIPEIMETOB JOJKEH OBITh OpPHEHTUPOBAaH HA IPUOPUTETHOE pelleHue 00pa30BaTENbHBIX,
BOCIHUTATEIbHBIX U Pa3BUBAIONIMX 3a7ad, CBS3aHHBIX C NpodopueHTalHe oOydaroumxcs u
CTUMYJIUPOBAaHHEM MHTEpECa K KOHKPETHON 00JIaCTH HAYYHOTO 3HAHUS, CBS3aHHOTO C OMOJIOTHEH,
MEIUIIMHOMN, 3KOJIOTUEH, ICUXOJIOTHEH, CITIOPTOM U BOCHHBIM JIETIOM.

[Tporpamma mo ydebHOMYy mpenmety "buonorus" naér mpencraBieHHE O IENH U 3a1adax
u3ydyeHus ydeOHoro mpenmera «buonorus» Ha yriayOnEHHOM ypOBHE, OMpenenseT o0s3areabHoe
(MHBapuUaHTHOE) MPEIMETHOE COJEpXKaHUE, €ro CTPYKTypUpOBaHUE II0 pas3jieiaM U TeMmaw,
pacnpezieNieHue 1o KiaccaM, peKOMEHAYET MOCIeI0BaTeIbHOCTh U3YYEHHS y4eOHOro MaTepuana ¢
y4€TOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO MpoIecca, BO3PaCTHBIX
0coOeHHOCTEeH o0yJaromuxcs. B mporpamme no 61M0JI0TUHN peann30BaH MPUHIUI IPEEMCTBEHHOCTH
C W3y4eHHEeM OHOJIOTMM Ha YpPOBHE OCHOBHOrO oOmiero oOpa3oBaHus, Onarogaps 4emy
IIPOCMATPHUBAETCSl HAINPABJIEHHOCTh Ha TOCJIEAYIOLlee pa3BUTHE OHOJOTMUYECKUX 3HaHU,
OpPUEHTHUPOBAHHBIX HAa (HPOPMHUPOBAHHE €CTECTBEHHO-HAyYHOTO MHMPOBO33PEHHMSI, IKOJIOIMUECKOTO
MBILUIEHUS], TPEACTABICHUN O 3710pOBOM 00pase KU3HHU, HAa BOCIHMTAaHUE OEPEKHOTO OTHOLICHUS K
OKpY’Karole MpupoaHou cpeae. B mporpamme mo OuoONOTHH TakXe TMOKa3aHbl BO3MOMXHOCTH
yuebHoro mnpenmera «buonorus» B peamuzanuu TpeboaHuit @I'OC COO K IIaHUPYEMbIM
JUYHOCTHBIM, METANpeAMETHbIM M IPEAMETHBIM pe3yinbTraraM oOyueHus U B (HOpPMHUPOBAHUU
OCHOBHBIX BHJOB Y4e€OHO-TIO3HABAaTEIIbHOW JEATEIBHOCTH OOYYaIOLIMXCA IO  OCBOEHUIO
coJiepKaHusl OMOJIOTHYECKOTr0 00pa30BaHUs HA YPOBHE CpEHEro 001Iero oopa3oBaHus.

VYuebublit npeaMer «buonorus» Ha ypoOBHE CpelHEro o0Iero oOpa3oBaHMs 3aBepllaeT
Ouosoruuyeckoe oOpa3oBaHHE B IIKOJE U OPUEHTUPOBAH HA PACUIMPEHUE U YIIIyOJieHUEe 3HAHUUN
o0yyJaromuxcs o >KMBOI MPUPOJE, OCHOBAX MOJIEKYJISIPHON M KJIETOUYHOW OHMOJIOTUH, SMOPHOIOTUU
1 OMOJIOTHH Pa3BUTHS, TEHETUKHU, CEJIEKIIMU, OMOTEXHOJIOTHH, YBOJIFOIIMOHHOTO YUEHUS U 3KOJIOTUH.

N3zyuenne yueOHoro mpenmera «buonorus» Ha yriyOJeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY O0YyYarouuxcs K MOCIEAYIOMEMY MOTYyYeHUI0 OHOJI0rH4eckoro o0pa3oBaHus B By3ax
U OpraHu3alusaX CpeaHero mnpodeccHoHanbHOro oOpazoBaHus. OCHOBY €ro cojiep)KaHus
COCTaBJISIET CHUCTeMa OMOJOTMYECKMX 3HAHWM, IOJYYEHHBIX MpPU H3YYEHHH OO0y4YaroUMMUCs
COOTBETCTBYIOLINX CHUCTEMAaTHYECKUX pa3/eioB OHOJOIMM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBanus, B 10—11 kmaccax 3Tu 3HaHMS MOJTy4aroT pa3BuTHE. Tak, pacHIMpeHbl U yriayOJIeHbI
OMO0JIOTNYECKHE 3HAHUSI O PACTEHUSIX, )KUBOTHBIX, Tpr0ax, 6akTepHsx, OpraHu3Me 4eJoBeKa, O0IuX
3aKOHOMEPHOCTSIX KM3HH, JOMOJHUTEIBHO BKIIOYEHBI OMOJIOIMUYECKHUE CBEACHMS MPHUKIAJAHOTO U
IIOMCKOBOTO XapaKTepa, KOTOpPbIE MOXHO HCIOJb30BaTh KaK OPHEHTUPBI AJI MOCIEAYIOLIETO
BbIOOpa npodeccun. Bo3MokHa Takke MHTErpanus OUOJIOrMYeCKUX 3HaHUN ¢ COOTBETCTBYIOUIMMU
3HAHUSIMH, TOJYYCHHBIMH OOYyYarOIIMMHUCS TpH H3yYeHUU (GU3MKU, XUMHH, Teorpapuu u
MaTEMAaTHKHU.

CrpykTypa mnporpammbl 1o yudeOHOMY mpeamery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIII W SBONIONHOHHBIM MOAXOABl K H3ydeHHIO Ouosioruu. CorjacHO MM, H3y4aroTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIE IS JKMBBIX CHUCTEM Pa3HOIO YPOBHS OpraHU3alluy,
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HBOJIIOIIUHM OPTaHUYECKOTO MUpa Ha 3emJjie, COXpaHeHHUsS OMOJIOTHYECKOTO pa3HO0Opa3us IIaHETHI.
Tak, B 10 kimacce mM3y4aroTcs OCHOBBI MOJICKYJSIPHOW M KJIETOYHON OHOJIOTMH, dMOPHUOJIOTHU U
OMOJIOTUU DPA3BUTHSA, TCHETUKM W CEJIEKLIWH, OMOTEXHOJOTMH M CHHTETHYECKOH OHoioruu,
aKTyallu3UpYyIOTCd 3HaHUA oO0yyaroumxcs Mo OOTaHHMKE, 300JI0TUH, AaHATOMHUHU, (PU3HOJIOTUN
yenoBeka. B 11 kiacce M3y4aroTcsi 3BOJIOLMOHHOE YYEHHE, OCHOBBI JKOJIOTUM U YYEHHE O
ouocdepe.

VYuebublii npeamer «buojorus» TpuU3BaH 00ECHEYUTh OCBOCHHE OOYYaIOMIMMUCS
OMOJIOTMYECKUX TEOpUH U 3aKOHOB, UJEH, TPUHILIUIIOB U MPaBUIL, JISKAIUX B OCHOBE COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KAPTHHBI MHpA, 3HAHUNH O CTPOEHHHM, MHOT000pasMM M OCOOCHHOCTSAX
KJIETKHA, OpraHu3Ma, MONyJsSluu, OHOLEH03a, OJKOCHUCTEMbI, O BbIJAIOIIUXCS HAyYHBIX
JTOCTIIKEHHSIX, COBPEMEHHBIX MCCIEOBAHUAX B OMOJIOTHH, MPUKIIAIHBIX aCIEKTaxX OMOJIOTMYECKUX
3HaHud. g pa3BUTHS W TOAJEpKaHUS HHTepeca oOydaroluxcsi K OHOJOTMU Hapsaxy co
3HAYUTEIBHBIM O00BEMOM TEOPETHUECKOTO MaTepHaja B COJEPKAHHM MPOTPaMMBbl 10 OHOJIOTHU
MPEIyCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAHOBJCHHMS M Pa3BUTHUS TOH WIM HHOW 00JacTH
OMOJIOTMH, BKJIAJOM OTEYECTBEHHBIX W 3apYOCKHBIX YYEHBIX B pEUICHHE BaKHEHIINX
OMOJIOTMYECKHUX U SKOJOTHYECKHUX MpobIeM.

Llenp usyuyenus ydeOHoro npenmera «buonorus» Ha yriyOJIEHHOM YPOBHE — OBIIJCHUE
00y4aroIUMUCS 3HAHUSIMH O CTPYKTYpPHO-(PYHKIIMOHATBHON OpPraHU3allii KUBBIX CHCTEM Pa3HOTO
paHra W TpPUOOpPETEHHWE YMEHUH WCIONB30BaTh OTH 3HAHMA B (OPMHPOBAHMU HMHTEpeca K
onpeaenéHHoi o6mactu MNpodeccuOHANIBHON JesITeNbHOCTH, CBSI3aHHOW C OHOJOTHEH, WM K
BBIOOpY y4eOHOTO 3aBe/IeHUs IS MTPOAOIDKEHHS OMOIOTHYECKOT0 00pa3oBaHMUsL.

Joctuxenne 1enu u3ydeHus ydeOHoro mpenmeta «buonorus» Ha yrmyOnéHHOM ypoBHE
o0ecrnieunBaeTcs pelieHueM CIeAYOIUX 3a1ay:

- OCBOGHHE OOYYalOUIMMMCA CHCTEMbl OHOJOTMUECKMX 3HaHMH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLEMIUAX, THIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBuiax,
COCTABJISIOLINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO0 KapTUHY MHpPA; O CTPOCHUH, MHOTOOOpa3uu
U OCOOEHHOCTSIX OWOJOTHYECKHUX CHCTeM (KJIETKA, OpPTaHW3M, MOIMYJSIUs, BUJl, OMOTEOIICHO3,
O6uocdepa); 0 BHIIAIOUIMXCS OTKPBITHSIX U COBPEMEHHBIX UCCIIEI0BAaHUAX B OMOJIOTHH;

- O3HaKOMJIEHHE  OOydYaroIIMXci C  METOJaMH  I[IO3HAaHUS  JKUBOM  MPUPOABI:
HCCIIEI0BATEIbCKUMH METOJIaMH OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KJIETOYHOW OHosorum,
SMOpUOJIOTUH U OWOJIOTUM Pa3BUTHSA, T€HETUKH U CEJEKIMH, OMOTEXHOJOTUU U CHHTETHYECKON
0M0JIOTHH, TTaJIEOHTOJIOTUH, SKOJIOTHH); METOAaMHU CAMOCTOSITEILHOIO MTPOBEAECHUS OMOIOTHYECKUX
uccieoBaHUil B yabopatropud W B Tpupoae (HAOMIOJIEHHWE, HW3MEpPEeHHE, OSKCIEPUMEHT,
MOJIETTUPOBAHUE);

- OBJaJieHue OOy4YaloIMMHUCS YMEHUSIMH: CaMOCTOATEIbHO HAaXOJUTh, aHAIM3UPOBATH U
UCMOJIb30BaTh OMOJOTMYECKYI0 MH(POPMALMIO; MOJIb30BAaThCS OMONIOTHYECKOH TEPMUHOJIOTHEH U
CUMBOJIMKOM; YCTaHABIMBATh CBSA3b MEXKY Pa3BUTHEM OMOJIOTUU U COLIMATbHO-3KOHOMHYECKUMHU U
HKOJIOTUYECKUMHU TpoOJIeMaMu YeJIOBEYECTBA; OLEHUBATH IOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOIICHUIO K OKpY)KawolIled MNpUPOJHON cpelne, COOCTBEHHOMY 3I0POBbI0 M 370POBBIO
OKpYKaloIIMX JII0JIei; OOOCHOBBIBATH M COONIONATh Mephl MPO(PUIAKTHKH HH(PEKIHOHHBIX
3a00eBaHni, TpaBUia TOBEJACHUS B TPHUPOAE U obOecrmedeHus Oe30macHOCTH COOCTBEHHOMU
KU3HEICIATEIbHOCTH B UPE3BBIUAMHBIX CHUTYyalUsX MPUPOJHOTO M TEXHOTEHHOIO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAYYHbIE OTKPBHITHUS B 00J1aCTH OMOJIOTHH;

- pa3BUTHE Yy O00YYaIOUIUXCA WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpoliecce
3HAKOMCTBA C BBIJAIOLUIUMUCS OTKPBITUSIMH W COBPEMEHHBIMHU HCCIIEIOBAaHUSMHU B OHOJIOTHH,
pelmaeMbpIMi €10 MpoOJIeMaMH, METOAOJIOTHEH OHOJOrMYECKOro MCCIEeIOBAHUsS, IPOBEICHHUS
SKCIIEPUMEHTAJbHBIX  MCCIEAOBAHUN, pelIeHuss OHOJOTMYEeCKHX  3aJady, MOJEITUpPOBaHUS
OMOJIOTHYECKUX OOBEKTOB U MPOIIECCOB;

- BOCIIUTaHUE Y OOY4YarOIIUXCS LEHHOCTHOTO OTHOIIEHMS K JKMBOHM MPHUPOJE B LEIOM U K
OTACNbHBIM €€ O0OBeKTaM M SBJICHUAM; (POPMUPOBAHUE HKOJOTHMUECKOW, T'€HETHYECKOM
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IPaMOTHOCTH, OOINeH KyJIbTyphl TOBEAEHUS B NPHUPOJIE; HWHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUI;

- IprOOpeTeHne 00YJIAIOIIMMHUCS KOMIIETCHTHOCTH B PAllMOHAIIEHOM MPHUPOIONOIBE30BAHUN
(cobunroieHune mpaBuIl IOBEJICHUSI B IPUPOJIE, OXPaHbl BUIOB, SKOCUCTEM, OMOC(Epbl), COXpaHEHUU
COOCTBEHHOTO 370POBbS M 3A0POBBS OKPYXKAIOIUX JItOJeH (coOmromeHuss Mep NpOQPHIaKTUKU
3a0oneBaHui, oOecrieueHne O€30MaCHOCTU KHU3HEACSITEIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUAX
MPUPOJHOTO U TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIIOJIb30BAaHUS OMOJOTUYECKHX 3HAHUU U
YMEHUI B IOBCETHEBHOW KU3HH;

- CO3[aHME YCJIOBUH MJIi OCO3HAaHHOTO BBIOOpPAa OOYYAIOIIUMHCS HWHIMBUAYATbHOU
0o0pa3oBaTeNbHOM  TPAaeKTOPUU,  CIOCOOCTBYIOIIEH  MOCIEAyIoLEeMy  MNpodecCHOHATLHOMY
CaMOOTIPE/ICIICHUI0, B COOTBETCTBUH C HHIMBUyaTbHBIMUA HHTEPECAMU U MOTPEOHOCTSIMHU PETHOHA.

OOmiee 4YKMCIO 4YacoB, OTBEACHHBIX Ha H3y4YeHHE OWOJOTMH Ha YIIyOJIEHHOM YpPOBHE
cpeanero obmero oopazoBanusi, cocraBiser 204 vaca: B 10 kimacce — 102 gaca (3 yaca B Heneno), B
11 kimacce — 102 yaca (3 yaca B Heeni0).

OT60p OpraHU3aIMOHHBIX (OPM, METOJIOB U CPEJICTB O0yUEHUST OMOJIOTUU OCYIICCTBIICTCS
c y4€ToM crnenu(puKd ero CoJep>KaHus U HAMpPaBICHHOCTH Ha MPOJOJDKEHHE OUOJIIOTHYECKOTO
00pa3oBaHMs B OPTaHU3ALUAX CPETHETO MPOPECCHOHATHLHOTO M BBICIIIETO 00pa30BaHUsI.

OO0s3aTeNnbHBIM YCIOBHEM IMPH OOy4YeHHH OHOJOTMU Ha YriayOJIEHHOM YpPOBHE SIBIISETCS
MPOBEACHUE JTA0OPATOPHBIX M TMPAKTUYECKUX paboT. B mporpamMme coaepKuTCS NEpEeUCHb
1abopaToOpHBIX M MpakTHUYeCcKux padoT. JlabopaTopHbie M MpakTHUYECKHE pabOThl OLICHUBAIOTCS B
3aBHCUMOCTH OT ILIeJIeH ¥ 3a1a4 ypoka. JlabopaTopHble U MpakTHYeCKHe padboThl, TIPOBOIUMBIE IS
YCBOGHHUS YYalIMMHCS HOBBIX 3HAaHHM M MPHUEMOB Y4€OHOW NEATEIBHOCTH, ISl WIUTIOCTPAllUU U
CHUCTeMaTH3allui M3y4YE€HHOT0 MaTepuaja He oleHuBaroTca. Eciau paboTa mpoBOAMTCS C LENbIO
3aKpeTICHUs U MPOBEPKHU 3HAHUM U YMEHHUH ydaluxcs, OHa OIEHUBAETCs 00s13aTEIbHO U OTMETKa
BBICTABJISIETCS B KypHAJL.

Takxe ydacThe OoOydaroIIMXCsl B BBIOJHEHUU MPOEKTHBIX M Y4eOHO-HCCIEI0BATEIHCKUX
paboT, TeMaTuKa KOTOPBIX OMNPENENSIEeTCS YYWUTEIEM Ha OCHOBE HMEIOLIUXCS MaTepHallbHO-
TEXHHUUYECKHUX PECYpCOB M MECTHBIX TPUPOIHBIX YCIOBHIA.

BocnurarenbHblil noTeHman npeaMera «brosorusy peanusyercs yepes:

- ¢dopMupoBaHHE TPEACTABICHUS y OOYUYaAIOUIMXCS IEIOCTHONM KAapTHUHBI OKPYXKAIOIIETO
MHUPA;

- MpUBJICUCHUE BHUMAHHUS OOYy4arONMXCA K IIEHHOCTHOMY acIleKTy M3ydaeMbIX Ha ypOKe
SIBJICHUH, OPTaHU3aIMIO0 UX PabOTHI C MOJTy4yaeMoil Ha ypoke HHpopMaIuei;

- BOCNUTaHWE  HPABCTBEHHBIX  OICHOK, B3IJIS/IOB,  NPEJICTABICHUM,  CUCTEMBI
MHPOBO33PEHUYECKUX MOHSATHIA;

- TBOPUYECKYIO aKTUBHOCTH Y4aIIETrOCs;

- aKTUBHYIO MBICTUTEIIbHYIO pad0Ty BOOOpaKEHUsI, CAMOCTOSTEIIbHOCTH, MHUIIMATUBHOCTH,

- pa3BUTHE MOTPEOHOCTH HEMPEPHIBHO MO3HABATh M TBOPUYECKU UCIOIH30BATh MOTYYCHHBIE
3HAaHUA B CBOEU NESITEILHOCTH.

OCHOBHBIMH  COCTABJIIFOIIIMMU 00Opa30BaTENLHOTO MpoIlecca B Kypce U3ydeHHUs: OUOIoruu
SBIIIOTCS: TEXHOJIOTUS MPOOJEMHOro [uajora Ha JTarle M3y4yeHUs HOBOrO MaTepuaiga Hu
TEXHOJIOTUSI OIICHUBAHHs 00pa30BaTEeNbHBIX JOCTIKEHUH (y4eOHBIX YCIIEXOB), TEXHOJIOTHS
poOJIeMHOTO Auanora (MoOyKIAIMUA U TTOABOISIINN TAAJIOT) U OpraHu3anus paboThl B MaJIbIX
rpynmax, MeTOJ 3allUThl MPOEKTOB, YKCKYPCHUM, KOH(PEPEHIIMH, NeNOoBas UTpa, MPaAKTUKYMBL;
YPOKH KOHTpPOJIS; CO3JAaHHME IMPE3EHTAlMii, a TaKKe WCIOJIb30BAHUE Ha YpOKax DSJIEMEHTOB
TEXHOJIOTUU TIPOAYKTUBHOTO YTEHHUS, TPOMYKTUBHBIC 3a/JlaHus Y4YeOHWKA, HAICJICHHBIC Ha:
OCO3HaHUE POJIM >KM3HH; PACCMOTPEHHE OMOJOTHUECKUX MPOILIECCOB B PA3BUTHUHU; HCIIOJIb30BAHUE
OMOJIOTMYECKUX 3HAHUH B OBITY; OOBSICHATH MHUP C TOYKU 3PEHUSI OMOJIOTHH.



COJAEPKAHUE OBYYEHUA
10 KUIIACC

CopepxaHue IporpaMMbl, BBIJIEIIEHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY I'OCY1apCTBEHHON
uroroBoi arrectaruu (I'NMA).

Tema 1. Buosnorus kak Hayka

CoBpemenHasi Ouoyorusi — KOMIUIEKCHass Hayka. Kparkas uctopus pa3BUTHS OMOJIOTHH.
buonornyeckue Hayku M u3ydaemble UMH TpoOiembl. DyHIaMeHTanbHbIC, NPUKIATHBIE U
MTOMCKOBBIC HAyYHBIE UCCIIEIOBAHUS B OMOJIOTUH.

3HayeHue OuWoNOTMU B (POPMUPOBAHMHM COBPEMEHHON E€CTECTBEHHO - HAYYHOH KapTHHBI
mupa. [Ipodeccuu, cBa3annbie ¢ Ouonorueil. 3HaueHUe OUONOTHH B MPAKTUUYECKOMN NEATEeIbHOCTH
YEJIOBEKA: MEJULIMHE, CEIIbCKOM X0351CTBE, IPOMBIIUICHHOCTH, OXPaHE IIPUPOIBI.

JdeMoHcTpannmn

[Toptpetsr: Apucrorens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. dapsun, Y. I'apseii, .
Mennens, B. U. Bepnanckuii, 1. I1. [1aBnos, . . Meunukos, H. U. BaBuios, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl u cxembl: «CBsA3b OMOJOIMM € APYIMMHM Haykamuy», «CucreMa OMOJIOTHMYECKUX
HAyK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

KuBble cuctemsbl Kak mpeAamer u3yudeHus Ouosiornu. CBOMCTBA KMBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEIOCTHOCTb, CIIOAKHOCTb U YHOPSIOYEHHOCTh CTPYKTYPBI,
OTKPBITOCTh, CaMOOPIaHU3aLlNsl, CAMOBOCIIPOU3BEICHHE, Pa3IpaXUMOCTh, U3MEHUYNBOCTb, POCT H
pa3BUTHE.

YpOBHM OpraHu3ani  KUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIM,
OpraHU3MEHHbIH, MONMYISIMOHHO-BUI0BON, SKOCUCTEMHBIN (OHMOreoneHOTHUECKHi), GMOChEepHBI.
[Ipoueccel, mpoucxoasiye B KUBbIX cucteMax. OCHOBHbIE MPU3HAKK KUBOTO. JKU3Hb Kak (opma
CyliecTBOBaHMs Marepuu. Hayku, u3yuaroniyie )KuBble CUCTEMBI Ha Pa3HBIX YPOBHAX OpraHHU3alUH.

N3yuenue >xuBBIX cucteM. Metoasl Oumosiormdeckoil Hayku. HaOmromenue, w3mepeHwue,
JKCIIEPUMEHT, CUCTeMaTu3alus, MeTaaHann3. [onaTre o 3aBuCMMON M HE3aBUCUMOM IEPEMEHHOM.
[InanupoBanue skcnepumenTa. IloctaHoBka u nposepka rumnore3. Hymesas runoresa. [lonsarue
BBIOOpKH U €€ J0CTOBepHOCTh. Pa3bpoc B Ouonormueckux gaHHbIX. OILlEHKa JIOCTOBEPHOCTH
IIOJIyYEHHBIX PE3yJbTaToB. [IpuuMHBI MCKaKEHMsS pe3yiabTaToOB J3KcnepumeHTa. [lonAtne
CTaTUCTUYECKOI'O TECTA.

JleMoOHCTpPaLun

Tabmuubl u cxembl: «OCHOBHBIE NpPHU3HAKH KU3HU», «buolornueckue CUCTEMBD,
«CBOMCTBA JXKMBOW MaTepumn», «YpPOBHU OPraHHU3alMU XKUBOM NPHUPOABD, «CTPOECHHE KWBOTHOM
KIETKN», «TKaHN )XKUBOTHBIX», «CHCTEMBI OPraHOB UYEIOBEYECKOI0 OpraHu3May, «brnoreouneHosy,
«buocdepay, «MeToIbl U3YUIECHHS )KHBOU MPUPOIBI».

Ob6opynoBanue: n1abopaTopHOe 00OPYIOBaHUE /ISl MPOBEICHHUs HAOIIOIEHUH, H3MEpEeHNUH,
9KCIIEPUMEHTOB.

Tema 3. buosnorus KjieTrku

Knetka — cTpykTypHO-(DyHKIIMOHANIbHAS €AMHMIIA KUBOTO. VCTOpHSI OTKpBITHUS KIIETKH.
Pabotel P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
OCHOBHBIE MOJIOKEHHSI COBPEMEHHOM KJIETOYHOM TEOPUH.

MeToapl MOJIEKYJISIPHOH W KJIETOYHOW OMOJOTMM: MHUKPOCKONHUS, Xpomarorpadus,
anekTpodope3,  METOI  MEUEHBIX  aromMoB, auddepeHnnarbHOe  HEHTpU]yrupoBaHueE,
KyJIbTUBUPOBAaHHUE KIETOK. M3yuenue @UKCUPOBAHHBIX KIemOK. IJIEKTPOHHAS MHUKPOCKOIIHS.
Kounghoxanvnas muxpockonus. Bumanvnoe (npusicuznennoe) uzyyenue Kiemox.

JleMoHCTpanuu



IToptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmumpl U cxembl: «CBETOBOM MHMKPOCKOIM», «JIEKTPOHHBIA MHUKPOCKOI», «Mcropus
pa3BUTHSA METOJI0B MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKpPOIpPENapaTbl PacTUTEIbHBIX, >KMBOTHBIX U
OaKTepUaIbHBIX KICTOK.

IIpakTuyeckass padora 1 «/I3ydeHue MeTOMOB KJIETOYHOM Omojoruu (Xpomatorpadmusi,
anekTpodopes, nuddepenunanpHoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTAaB KJIETKH. Makpo-, MUKPO- U YJIbTPaMHUKPOAJIEMEHTHL. Boma u €€ poib
KaK pacTBOPUTENS, pPEAareHTa, Yy4yacTUe B CTPYKTYpUPOBAaHUM KIETKH, TEILIOPETYJISALIHH.
MuHepanbHbI€ BEIIECTBA KIETKH, UX OMoiornyeckas poib. POk KaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buonormdyeckne noaumepsl. beiaku. AMUHOKHCIOTHBIN
coctaB 0enkoB. CTpYKTYphl O€JIKOBOM MoOJieKyJbl. [lepBuunast cTpykTypa Oenka, menTUaHas CBS3b.
Bropuunasi, TpeTuuHas, deTBepTHuYHAas CTPyKTypbl. [lenarypauus. CBoiicTBa O€NKOB.
Knaccudukanus 6enkoB. buonornueckue GpyHKIuu 6eIKoB. [lpuonsi.

YrneBoabl. MoHOcaxapuabl, JUcaxapyuabl, OIMrocaxapuisl U nonucaxapuabl. OOmumii ian
CTpoeHUs U (PU3UKO-XMMHUYECKHE CBOMCTBA YIIIeBOAOB. bronornueckue yHKIMH yTI€BOIOB.

Jlunuae!. IMuapodunbHO-THIPOPOOHBIE CBOWCTBA. Knaccudukamms JIUIIUIOB.
Tpurnuuepunsl, Goconumuasl, BOCKH, cTepouabl. buonornueckne ¢yHkuumu aunuaoB. OOmue
CBOMcTBa OMOJOrMYEeCKHMX MeMOpaH — TeKy4ecTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJTHK u PHK. Crpoenune HyknenHoBbIX KuciIOT. HykiaeoTumsl.
[Mpunuun xommiemeHnTapHoctu. IIpaBuno Yaprapda. Crpykrypa JHK — nBoitnas cnupans.
Mecronaxoxaenue u 6nonorndyeckue pynkunu JJHK. Buast PHK. ®@ynkuun PHK B knetke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B moiiekyiae AT®. buonornueckue
¢ynkuun  AT®. BoccraHOBIGHHBIE MEPEHOCYMKH, WX (QYHKUMH B  KileTke. [Ipyeue
nykneosuompughocpamol (HT®). CexBenunpoBanue JJHK. Memoow cenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykrypHast Ouosiorus: OMOXMMHUYECKHE M OMOPHU3NYECKHE MCCIEAO0BaHUS COCTaBa U
IIPOCTPAHCTBEHHOU CTPYKTYpbl OMOMoJeKy1. Modenuposanue cmpykmypol U QYHKYUi GUOMONEK)
u ux komniekcos. Komnvromephulil Ousaiin u op2aHuueckuul cunmes 6UOMONEKY U UX HENPUPOOHBIX
aHanozoe.

JleMoHCTpaL U

[Hoprpetsr: JI. Ilonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknmun, ®@. Canrep, C.
[Ipy3unep.

Muarpammsl:  «PacmpeneneHre XMMHUYECKHX DJIEMEHTOB B HEKMBOM  IPHUPOJE»,
«Pacnpenenenne XUMUYECKUX IEMEHTOB B )KUBOU IIPUPOJIEN.

Tabmuubl u cxemsbl: «llepmoguueckass TabaMIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOJABI», «BemectBa B cocTaBe OpraHusmMoB», «CTpoeHHME MOJIEKYJbl Oelkay,
«CTpyKTyphl O€IKOBOH MOJIEKYNbl», «CTpOEHHE MOJEKYJ YIiIeBOAOB», «CTpoeHHE MOJIEKYI
nunuaoBy, «HykiaenHoBbie KucIoTh», «CTpoeHne MosieKyiabl ATOy.

Ob6opynoBaHue: XMMUYECKas Mocyia 1 000py10BaHHE.

Jladoparopnasi padora 1 «O6Hapy)eHUE OCIKOB C ITOMOIIBIO KAU€CTBEHHBIX PEAKIIAN.

JlabopaTopnasi padora 2 «lccrnenoBanne HyKJIE€MHOBBIX KHCIIOT, BBIACIEHHBIX U3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue U QyHKINH KICTKH

Tunsl KJIETOK: 3yKapuoTHdeckas W mnpokapuotudeckas. CTpyKTypHO-(YHKIIMOHAJIbHBIE
00pa30BaHMsI KIETKH.



Crpoenue npokaproTHueckon kietku. Knerouynas crenka 6akrepuit u apxeit. OcoOeHHOCTH
CTPOEHUS TeTepoTpo(HOI 1 aBTOTPO(PHOM MPOKAPUOTUUECKUX KIETOK. MeCTO U poJib POKAPHOT B
OuoIIeHO3aX.

Crpoenne u (GyHKIHOHUPOBAHUE dyKapHOTHUecKoW kieTku. Ilna3zmarmueckas memOpaHa
(mmazmanemma).  CTpykTypa IUIa3MaTHuecko memOpanbl. TpaHcmopT  BeIIECTB  uepe3
IJIa3MaTHYeCKyl0 MeMmOpaHy: maccuBHbIM (auddy3us, oOneruéHHas auddys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIM aKTHBHBIM TpaHcropT). [lomynponunaemocts meMOpanbl. Pabota
HaTpUI-KaJMEeBOro0 HAacoca. DHAOLMTO3: MMHOLMTO3, (haronuTo3. Dk3omuro3. Kietounas creHka.
CrpykTypa 1 GyHKINU KIETOYHOU CTEHKU PACTCHHMA, TPHOOB.

[uromnazma. I[uto3omb. IluTockener. [IBwkeHue unurormiasMbl. OpraHoubl KIETKH.
OpHoMeMOpaHHBIE OpPTaHOUABl KJIEeTKH: 3Hjoruazmarudeckas cerb (OIIC), ammapat I'ombmxkw,
JM30COMBI, MX CTpoeHHe M (yHKIMHU. B3auMMOCBS3b OAHOMEMOpPAHHBIX OPraHOMJOB KIIETKH.
CrpoeHue TpaHyIsIpHOTO peTukynyMma. Mexanusm Hanpaénenus 6enxos 6 OIIC. Cunres
pactBopuMbIX  OenkoB.  CuHTe3  KIETOYHbIX  MeMOpaH. [mankuit  (arpaHyJsisipHbIl)
SHIOIIIA3MaTHUECKU peTukynyM. CekperopHas (yHkius ammapata [ombmxu. Moougurkayus
benxoe 6 annapame I onvoocu. Copmuposka 6enkos ¢ annapame I 01b0xcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyoisn pacturensHbIX KieToK. Kierounstii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOMJIbl KJIETKU: MHMTOXOHIPHUH, IIacTUAbl. [Ipoucxodicoenue
mumoxonopuii u naacmuo. Cumbuocenes (K.C. Mepeoxckosckuii, JI. Mapeynuc). CrpoeHue u
GyHKIMH MUTOXOHApUM u muactu]. IlepBuyHble, BTOPUYHBIE U  CIOXHBIE IJIACTUAbBI
(OTOCHHTE3UPYIONTUX FYKAPHUOT. XIIOPOTUIACTHI, XPOMOILTACTHI, JICHKOIUIACTHI BHICIIUX PACTCHHM.

HememOpannble opraHouab! kieTku CrtpoeHue M (QyHKIUM HeMeMOpaHHBIX OpPraHOMIOB
KiIeTku. PuGocombl.  [lpomeoscymounvie  unamenmol.  MukpoduiaMeHTbl.  AKmuHoGvle
Mukpoghunamenmol. MBbIIEUHbIE KIETKU. AKMUHOBblEe KOMNOHEHMbl HEMbIUEUHbIX KIEMOK.
Muxkporpybouku. Knerounsii uentp. CrpoeHHe U JBUKEHUE HKIYTUKOB U PECHHUYEK.
MuxkpoTpyOouku 1utoruiasMel. LlenTpuons. benku, accoyuuposanuvie ¢ Mukpoguramenmamu u
muxpompyboukamu. Momopuwie 6enxu.

Anpo. Obonouka sapa, XpOMaTHH, KapuoriazMma, SApPbIIMIKA, UX CTPOCHUE M (DYHKIUH.
S nepHslii 6enkoBbIil MaTpukc. IIpocTpaHcTBEHHOE PacoI0KEHUE XPOMOCOM B MHTEP(A3ZHOM sJIpe.
Dyxpomamun u cemepoxpomamun. benku XxpoMatuHa — TUCTOHBL. JJuHamuka s0epHotl 000104KU 6
mumo3se. Hoepuwlii mpancnopm.

Knerounsle  BkmtoueHMs.  CpaBHUTENbHAs  XapaKTEpUCTHUKAa  KJIETOK  DYKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanuu

IToptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

TaGnuubl 1 cxembl: «CTpOEHUE IyKApUOTUUECKOH KIIeTKN», «CTpOeHNEe KUBOTHOU KIIETKHY,
«CTpoeHHe pacTUTENbHON  KIeTKn», «CTpoeHue MHUTOXOHApUm», <«Snpo», «CtpoeHue
IIPOKAPUOTHUYECKOM KIIETKHY.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHMKpPOIpPENapaTbl pPacTUTENbHBIX, KHUBOTHBIX
KJIETOK, MUKpOIIpenaparbl 0aKTepUaIbHBIX KJIETOK.

IIpakTuyeckas padora 2 «/3ydyeHne CBOICTB KJIETOUHON MeMOpaHbI».

JlabopaTopnas pabora 3 «/ccrenoBanue mia3mMonusa U JEIUIa3MOJIU3a B PACTUTENIBHBIX
KJIETKax.

IIpakTyeckas padora 3 «3ydueHne IBMKEHUS IUTOIIA3Mbl B PACTUTENIBHBIX KIIETKAX.

JlaGoparopHas padora 4 «3yueHue cTpoeHUs KIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 6. O0MeH BeliecTB U NPeBpallleHHe JHEPTHH B KJIeTKe

AccuMUIAIMS M AUCCUMMIIALMS — JIB€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEILECTB:
aBTOTPOGHBIN U reTepoTpodHbI. YdacTue Kuciopoga B 0OMEHHBIX MpoLeccax. JHEPreTuIecKoe
obecrieuenre kieTku: npeBpamieHne AT® B oOMeHHBIX mporeccax. DepMeHTATUBHBIN XapaKTep
peakiuii KJIeTouHoro merabosnusma. MepMeHThbI, UX CTPOCHHUE, CBOWCTBA MU MEXaHU3M JIEHCTBHUI.
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Kodepmentsl. Otnuunst pepMEHTOB OT HEOPTAaHMYECKUX KATAlIM3aTOPOB. beNKu-aKTHBATOpPHI H
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX PEAKLU OT PA3IUYHBIX (PaKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BEIIECTB B KieTke. DOTOCHHTE3. AHOKCU2eHHbIU U
oKcuceHnvlti  pomocunmes y  baxkmepui. Ceemocobupaowue nucMeHmvl U NUSMEHMbl
peakyuonHozo yeumpa. Ponb XJoporuiactoB B mporecce ¢orocuHre3a. CBETOBas M TEMHOBAS
dazel. @omoovixanue, Cs., Cso u CAM-munst gpomocunmesa. IlpogyKTUBHOCTH (POTOCHHTE3A.
Brnusinue pa3nugabix GakTopoB Ha CKOPOCTH GOTOCHHTE3a. 3HaUYeHHE (POTOCUHTE3A.

Xemocunres. PaznooOpa3ue opraHu3MoOB-XeMOCHHTETUKOB: HUTpUULIUpyIoue 0akTepuH,
xKene300aKkTepuu, cepoOaKTeprn, BOIOPOIHbIE OaKkTeprun. 3HAaUCHHE XEMOCHHTE3a.

AHaspobHble opraHu3Mbl. Buasl Opoxxenusi. [IpoaykTsl OpoXeHHS W MX HCIIOJIb30BAHUE
YeIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHl OHOTEXHOJOTHMH W BO30YIUTEIH
0ose3Hel.

AdpoOHBIC OpraHW3MBL. JTamlbl JHEPTETHYECKOTO OOMeHa. [loAroTOBUTENBHBIN dTal.
['mukonmn3 — 6eCKUCIOPOAHOE pACHICTNICHUE TIFOKO3HI.

buonornueckoe OKWCICHHE, WU KIETOYHOE JbIXaHue. Poib MUTOXOHIpUN B IpoIeccax
ouonoruueckoro okucineHus. Huxmuueckue peakuuu. OxucnurenbHoe QochopunupoBanue.
Onepeus membpannozo epaduenma npomonos. Cunmes AT®: paboma npomonnoii AT@-cunmasuvl.
[IpeumymiectBa a’spoOHOro myTH oOMeHa BelIeCTB Imiepe] aHa’poOHbIM. I HEKTUBHOCTH
SHEPreTUYecKoro oOMeHa.

JdeMoHCcTpannmn

[Toprpersr: [Ix. [Ipuctom, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «DoTocuHTE3», «IDHEpreTudeckuii obmen», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3.

OO6opynoBaHue: CBETOBOH MHKPOCKOI, 00OpYIOBaHHE ISl MPUTOTOBJICHUS IMOCTOSSHHBIX H
BPEMEHHBIX MUKPOIPETIapaToB.

Jladboparopnasi paGora 5 «/3yueHue KaTaTUTUYECKON aKTHUBHOCTH (epMEHTOB (Ha
MpUMepe aMHIIa3bl WK KaTaaas3bl)y.

Jladoparopuasi pabora 6 «M3ydeHne (QepMEHTATUBHOTO pacCHICIUICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX.

JladopaTropnas padora 7 «CpaBHeHHE NMPOIecCOB (POTOCUHTE3a U XEMOCHUHTE3a.

JlabopaTopnasi pa6ora 8 «CpaBHeHHE TIPOIECCOB OPOKESHUS U TBIXAHHS.

Tema 7. HacinencrBenHast uHpopMauus U peaju3anus eé B KieTKe

Peaknuu maTpuyHOro cuHTte3a. [IpUHIMN KOMIJIEMEHTApHOCTH B PEAKIMSAX MATPUYHOTO
cuHTe3a. Peanmmsanus HacnenctBeHHoW wuHopmaruu. [‘eHeTHYecKWid KOJa, €ro CBOWCTBA.
Tpauckpunius — marpuusblii cuHTte3 PHK. [lpuHImMNIBI TpaHCKpUMNIMH: KOMIUIEMEHTapHOCTD,
AHTUNAPAIUIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoii
knemke. Hexooupyrowue PHK.

Tpancnsamus u e€ stanbl. Yuactue TpaHcnopTHeix PHK B OmocuwnTe3e Oenmka. YcioBus
ouocunTe3a 6enka. KonupoBanue aMuHOKUCIOT. Posib pubocom B OuoCHHTE3e OenKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzalys reHoMa y MpOKapuoT U
9yKapuoT. Perynsius akTUBHOCTH T'eHOB y mpokapuoT. ['unoresa onepona (P. XKakoo, XK. Mano).
MonekynapHule mexanuzmvl dIKcnpeccuu 2eHo8 y aykapuom. Ponb xpomamuna 6 pezynayuu pabomol
2enog. Perymnsius oOMeHHBIX MPoIieccoB B KieTke. Kietounsrii romeocras.

Bupycbl — HekeTouHble (GOpMBI KU3HM U OOJMraTHele mapasuTbl. CTpOeHHE MPOCTHIX U
CIIO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. JKuznennsiil yuxa [JHK-codepocawux eupycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamnas mpanckpunyus, peeepmasa, unmezpasd.

BupycHslie 3a0oneBanus yenoBeka, ;kuBoTHbIX, pactenuit. CITN/, COVID-19, conmanshsie
Y MEIULIMHCKHE MTPOOIIEMBI.



Buoungopmamura: unmespayus u ananuz 6orvwux maccusos («bigdatar) cmpyxmyphoix
ouonocuyeckux oamnvix. Hanomexnonoecuu 6 ouonrocuu u meouyure. Ilpoepammupyemsie pyuxkyuu
benxos. Cnocobvt 00cmasKu 1ekapcms.

JdemMoHCTpauMu

[Toprpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmumpl w  cxembl: «buocuHTe3 Oenka», «l'eHeTmueckuid Kom», «Bupycsm,
«bakrepuodparmy.

[TpakTuueckas pabota 4 «Co3aaHue MOJIEIH BUPYCay.

Tema 8. /KuzHeHHBbIH HUKJ KIETKH

Knerounslii muki, ero mepuoabl W perymnsanusa. Matepdasza m muto3. OcobeHHOCTH
MPOILIECCOB, MpoTekarmux B uHTepdasze. [loaroroBka KiIeTKH K JAelcHHIO. [IpecMHTeTHUYECKUi
(MOCTMUTOTUYECKUI), CHUHTETHMYECKUH M TOCTCUHTETUYECKUI (IMIPEeMUTOTHYECKHI) TEpUOIbI
uHTEep(a3bI.

Marpuunbii  cudte3 JIHK —  pemnukaums.  Ilpunnunsr  permukanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  TOJIYKOHCEPBATUBHBIA  CHHTE3,  aAHTUIIAPAUICIBHOCTh.  MexaHu3M
permmkauun JJHK. Xpomocomel. Ctpoenne xpomocoM. Teaomepsl U Tenomepasa. XpoOMOCOMHBIN
HA0Op KIETKH — KapHOTHIL. JMIUIOWAHBIA W TalUIOWAHBIA HAaOOpBl XpoMocoM. ['omonormuHbIe
XpoMocoMBbl. [1010BbIE XPOMOCOMBL.

Henenne wietkn — muto3. CTagum MHUTO3a M MPOUCXOJIAIIME B HHUX IMPOIECCHL. THIIBI
muto3a. Kapuokunes u uutokrnHes. buonornueckoe 3HaueHue MUTO3a.

Perymsiiiust muToTHueckoro uukia kietkd. Ilporpammupyemas kietouHas THOenb —
anomnTo3.

KnerouHoe s1po, XxpomMocombl, (GyHKIMOHANIbHAs T€HOMUKA. Mexanuzmwvl nponughepayuu,
oughgpepenyuposxu, cmapenus u eubenu kremox. «Lugpposas knemxa» — 6uoungopmamuueckue
MoOenu hYHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpanuu

Tabmuupl u cxembl: «KU3HEHHBIM UK KIETKU», «MuTto3», «CTpOEHHE XPOMOCOM),
«Penmukanms JJHK».

OO6opynoBaHue: CBETOBOW MMKPOCKON, MUKporpenapaThbl: «MHUTO3 B KJIETKaX KOpEIIKa
JTyKay.

JladopaTopnasi padora 9 «3ydeHue XxpoMoCOM Ha TOTOBBIX MUKPOTIpETIapaTax».

JlabopaTopnas pa6ora 10 «Habmronenue MuTo3a B KJIETKaX KOHYHMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKpOIIpenapaTax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpaszue  opraHu3moB.  OJHOKJIETOUYHBIE,  KOJOHHUAIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCo0EHHOCTH CTPOCHUSI W >KU3HEACATEIHHOCTH OJHOKJIETOYHBIX OpPTaHW3MOB. baktepuu,
apxeu, OJTHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, IPYrue MpOTUCTHI. KonoHuanbHbIE
OpTaHU3MBI.

B3anmMocBs3bp yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OPTaHOB.
OpranmsM kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuil. TuOBI pacTHTENBHBIX TKaHEH: o0Opa3oBaTeNbHAas, IOKPOBHAs,
MPOBOAAIIAsA, OCHOBHas, MexaHuueckas. OcoOeHHOCTH cTpoeHus, (QYHKIUH M pacrojioKeHus
TKaHE! B OpraHax pacTeHUM.

TkaHM KUBOTHBIX U Y€JOBEKA. THUIBI )KUBOTHBIX TKAHEW: SMUTEINAIbHASA, COCAUHUTENIbHAS,
MbIIIeYHast, HepBHas. OCOOCHHOCTH CTpOeHMs, (PYHKIHUNA W PACHOJIOKEHUsS TKaHEH B OpraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U TeHepaTUBHBIE OpPTraHbl pacTeHUM. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yesoBeka. DyHKIIMU OpraHoB M CUCTEM OPTaHOB.



Omnopa tena opranusmoB. Kapkac pactennii. CKeneTsl OAHOKJIETOUYHBIX U MHOIOKJIETOUHBIX
KUBOTHBIX. HapyXHbII U BHYTpeHHUH ckeyieT. CTPOCHUE U TUIIbI COSTUHEHUS KOCTEH.

JIBukeHHEe  OpraHu3MOB. JIB)KEHUE  OJHOKIIETOYHBIX  OpPraHW3MOB: amMEOOMIHOE,
KT'YTUKOBOE, pEeCHUYHOE. JIBUKEHUE MHOTOKJIETOYHBIX PACTEHUI: TPOIU3MBbI U HACTUHU. [[BH>KEeHME
MHOTOKJICTOYHBIX KHBOTHBIX U YEJIOBEKA: MbIlIeuHas cucreMa. Peduexc. CkeneTHbIe MBI U UX
pabora.

IIntanue opranu3moB. IlormomieHue BOABI, YITIEKHCIOTO ra3a U MUHEPAIbHBIX BELIECTB
pacteHussMH. IIuTaHue >KUBOTHBIX. BHYTPUIOIOCTHOE U BHYTPUKJIETOYHOE MHUIIEBAapEHUE.
[luTaHue 1O3BOHOUYHBIX JKUBOTHBIX. OTAENbl NUIIEBAPUTENIBHOrO Tpakra. [lumeBapurenbHbie
xenesbl. [InmeBapurenpHas cucreMa 4enoBeKa.

Jpixanue opranu3moB. [Ipixanue pacteHuil. Jpixanue xuBoTHBIX. [{uddy3us razos uepes
MoBepxHOCTh KieTku. KoxkHoe npixanue. [lpixatenbHas moBepXHOCTh. JKabepHoe U JErodyHoe
IbIxaHue. J[pIXxaHue M03BOHOUYHBIX KMUBOTHBIX U YEJIOBEKA. DBOJIIOLIMOHHOE YCIOXKHEHUE CTPOCHUS
JNErKMX TO3BOHOYHBIX >XUBOTHBIX. JlpIxarenbHas cucTreMa 4esnoBeka. MexXaHuW3M BEHTWIISLUU
NETKUX y NTUL U MIIEKONUTAaOMX. Perynauus npixanus. /{pixaTenbHble 00bEMBI.

TpancnopT BelIeCTB y OpPraHuM3MoB. TpaHCHOpPTHBIE CHUCTEMBI pacTeHuil. Tpancnopt
BEILECTB Yy KMBOTHBIX. KpoBeHOCHas cuctema u e€ opranel. KpoBeHOCHas cucteMa I03BOHOYHBIX
KUBOTHBIX M 4yenoBeka. Cepile, KpOBEHOCHBIE COCyIbl M KpoBb. Kpyru kpoBooOparieHwus.
DBOIIIOLIMOHHBIEC YCIOKHEHHUSI CTPOSHHSI KPOBEHOCHOM CHCTEMBI NTO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepala U e€ peryisus.

Beimenenne y opranusmoB. Beluenenue 'y pacteHui. BeineneHune 'y KMBOTHBIX.
CoxpaturensHbie Bakyosnu. Opransl BeiieneHus. OuiabTpaius, ceKpenus U 00paTHOE BCachIBAHUE
KaKk MeXaHU3Mbl pa0OThl OpraHoB BbiAeNeHUsd. CBs3b TMOJOCTH Tela C KPOBEHOCHOM W
BBIICJIUTENIBHON CcUCTEMaMM. BpleneHne y IO03BOHOYHBIX >KMBOTHBIX M uenoBeka. lloukn.
Crpoenue u pyHKIMOHUpOoBaHUE HePpoHa. OOpa3zoBaHNE MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3alMTa y OJJHOKJIETOYHBIX OpraHu3MoB. COpbl OaKTEpH U IIUCTHI
npocTedmux. 3ammra Yy MHOTOKIeTOYHbIX pacteHud. Kyrukyna. CpencrtBa maccuBHOM U
XUMHUYECKOH 3auThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M HMX MpPOU3BOJHBIE. 3alllUTa OpraHu3Ma
or Oone3neid. MmmyHHas cucrema denoBeka. KieTouHelii W TyMOpaldbHBIH HMMYHHTET.
Bpoxxnénusiii 1 npuoOpeTéHHbIN cnenupuueckuii UMMYHUTET. Teopus KIOHAIbHO-CEIEKTUBHOTO
ummynurera (I1. Opmaux, . M. bepuer, C. Tonerasa). BocnanuTensHble 0TBETH Opranu3MoB. Poib
BPOKIEHHOIO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PazppaxumocTte W perynauus |y OpraHu3MoB. Pa3pa)kuMOCThb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apaxuMoCT W peryisanus y pacTeHHil. PocToBble BemiecTBa M HX
3HAYCHHUE.

HepBHast cucrema u peduiekTopHas perynsuusi y >KuBOTHbIX. HepBHas cucrema u eé
OTHENbl. DBOJIOIMOHHOE YCJIOKHEHUE CTPOEHHS HEPBHOM CUCTEMBI Y KHUBOTHBIX. OTIeEbI
TOJIOBHOTO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Peduiekc u peduiektopHas ayra. besycioBHblie u
YCJIOBHBIE PEe(IIEKCHI.

I'yMopasibHast peryssiuss M SHIOOKPUHHAs CHUCTEMa JKMBOTHBIX M 4enoBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI M HUX TOpPMOHBI. JleiicTBHe TOpMOHOB. B3anMOCBsI3p HEpPBHOW U
SHIOKPUHHOM cucteM. [ mnmoranamo-runodusapHas cuctema.

JleMoHCTpanun

[Toptper: N. I1. [TaBnos..

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCIHN», «MHOTOKJIETOUYHBIE BOJIOPOCIHY,
«bakTtepuny, «lIpocreiimmuey, «Opranbl IBETKOBBIX pacTeHUN», «CUCTEMBI OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKoMbIX», «TkaHu pacteHMil», «KOpHEBBIE CHUCTEMBDY,
«Ctpoenue credmsn», «CTpoeHHe TUCTOBOM TUTACTUHKNY, « TKaHU KUBOTHBIX», «CKEJeT YeIIOBEKa,
«[InmeBapurensHas cucrema», «KpoBeHocHas cucremay, «JlpixarenpHas cucremay, «HepBHas
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cucreMa», «Koxa», «MpblmeuHas cucreMa», «BplienurenpHas cucTeMay, «OHAOKPUHHAs
cucrema», «CrtpoeHue Mplms», «MMMmyHurer», «KumeyHonosocTHbele», «CxemMa IHUTaHUSA
pacteHuii», «KpoBEHOCHBIE CHUCTEMBI T03BOHOUHBIX UBOTHBIX», «CTpoeHHe ruapel», «CTpoeHue
I1aHapun», «BHyTpeHHee cTpoeHHe OoXkaAeBoro uepBsi», «HepBHas cuctema pbio», «HepBHas
cucTteMa JArymkn», «HepBHas cucrema npecmbikaromuxcsa», «HepBHast cucrema nruny, «HepBHas
cucreMa MieKonuTarIux», «HepBHas cuctema yenoBekay, «Pediuexcey.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIIpENapaThl OJHOKIETOYHBIX OPIaHHU3MOB,
MHUKpPOIIpEnaparsl TKaHEH, pPaKOBHHBI MOJUIIOCKOB, KOJUIEKLIMM HACEKOMBIX, WMIJIOKOKUX, JKUBBIE
9K3EMIUISIPhl KOMHATHBIX PAaCTeHUH, repOapuu pacTeHUH Pa3HBIX OTIENIOB, BIAKHBIC MpPENapaThl
KHUBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJUICKIUH OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeIO0BEKa,
000opyZ0BaHUE JUIsl IEMOHCTPAIIMU TIOYBEHHOTO U BO3AYIIHOTO MUTAHHS PAaCTEHUH, pacleTICHHs
KpaxMana U OeJIKOB 1o JeicTBueM (pepMEeHTOB, 000pylOBaHHUE AJS JIEMOHCTPALMH ONBITOB IO
U3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKUMX, MEXaHM3Ma JbIXaTelbHbIX JIBWKEHHUH, MOJeIn
TOJIOBHOT'O MO3Ta Pa3IMUHbIX )KUBOTHBIX.

Jladoparopnas padora 11 «/3yueHne TkaHel pacTCHHI.

JlaboparopHasi padora 12 «3ydyeHue TKaHEH )KUBOTHBIX».

JlabopaTopnasi padora 13 «/3ydeHne opraHoB LIBETKOBOTO PACTCHUS».

Tema 10. Pa3MHOKeHMe M Pa3BUTHE OPraHN3MOB

®DopMBI pa3MHOKEHUST OPraHU3MOB: Oecrosioe (BKIItoUYasi BEreTaTUBHOE) M MOJIOBOE. Buibl
0€ecroJIoro pa3sMHOXKEHUS: TIOYKOBAaHUE, CIIOPYJIALUS, pparMeHTalus, KIOHUPOBAHHE.

[TonoBoe pa3zmHoxeHue. IlomoBele kieTku, uau ramerel. Meio3. Craguu Mmeiiosa.
IToBenenne xpomocoM B Meioze. Kpoccunrosep. buonorunyeckuii cmpicin Meio3a U MOJOBOIO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpimieBoe pazputue. ['amerorenes y xuBoTHBIX. [lonoBbie xkene3pl. OOpa3oBaHue
U pa3BUTHE MOJIOBBIX KJIeTOoK. CriepMaroreHes u oorenes. CTpoeHHe MOJIOBBIX KIETOK.

OmtonoTBOpeHne U 3MOPHOHAIBHOE pa3BUTHE XHUBOTHBIX. CIOCOOBI OIMIIOIOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHorenes.

WNunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOPHOIOrUs — Hayka O pa3BUTUHU
opranusmoB. Mopgoeenez — 00Ha u3 enaeuwvix npodiem smopuonocuu. Konyenyus mopghozcenos u
mooenu mopghocenesa. Ctaauu >MOpuoOreHe3a *KMBOTHBIX (Ha mpumepe nsarymku). [poOienue.
Tunel apoGnenus. [emepmunuposannoe u HedepmuHuposanrHoe opobnenue. bracmyna, munvi
onacmyn. OCOOEHHOCTU JpOOJIEHHUS MIIEKONUTAIOMIMX. 3apOAbIIEBble JUCTKH (TacTpysisius).
3aknaZKka OpraHoB W TKaHEW W3 3apOJBIIIEBBIX JINCTKOB. B3anmMmHOe BiIHMSHUE YacTel
Pa3BUBAIOIIETOCS 3apoblia (AMOpPHOHAIbHAS MHAYKIM). 3aKajKa IUlaHa CTPOCHHUS KUBOTHOTO
KaK pe3yJbpTaT MEepapXHYeCKUX B3auUMOJCHCTBUI TreHOB. BrnusHue Ha sMOpHOHaNbHOE pa3BUTHE
pa3NUYHbBIX (PAKTOPOB OKPY>KAIOLIEH CpeIbl.

Poct u pa3sutue xuBoTHBIX. [locTamOpuonansHelil nepuos. Ipsmoe u HenpsiMoe pa3BUTHE.
PazButue ¢ meramopo3oMm y OEClO3BOHOYHBIX M TO3BOHOYHBIX JKMBOTHBIX. buojormueckoe
3HaYEHHE NPSIMOIO0 M HENPSMOro pPa3BUTHUS, UX paclIpocTpaHeHHWe B mpupone. Tumsl pocra
KHUBOTHBIX. DaKTOpPBI PErylslMU poCTa >KUBOTHBIX U uenoBeka. CTaguu MOCTIMOPHOHAIBLHOTO
pa3BUTHA y >KMBOTHBIX M 4yesioBeka. llepmonbl oHTOreHe3a uenoBeka. CTapeHHE U CMEpPTh Kak
OMO0JIOTNYECKHE TPOLIECCHI.

Pasmuoxenue u pazsutue pacrenuil. ['lameroput u cnopodut. Meiio3 B )KU3HEHHOM LIUKIIE
pactenuil. O6pa3zoBaHue criop B mporecce mMeiio3a. ['amerorenes y pactenuii. Omno10TBOpeHue U
pa3sBUTHE pPACTUTEIbHBIX OpPraHM3MOB. JIBOMHOE OIUIOJOTBOPEHUE Yy LIBETKOBBIX PpAaCTEHUIL.
OO6pa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHU3MBbl PEryJIaLuu OHTOI€HE3a Y PACTEHUH U )KUBOTHBIX.

JleMoHCTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.
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Tabmuubl u cxemsl: «BereraTuBHOE pa3MHOXKEHHE», «THMBI 0ECHONOro pa3MHOXKCHHSY,
«Pa3MHOXeHUE XIaMUIOMOHAbI», «Pa3MHOKEHHE 3BIUICHB», «Pa3zMHOXeHUE ruaps», «Menos»,
«Xpomocombl», «I'amerorenes», «CTpoeHue SUIEKIECTKU U CliepMaTo3ouia», «OCHOBHbBIE CTaIuU
OHTOreHe3a», «lIpsAMoe n HenpsiMoe pa3BUTHEY, «Pa3BUTHE MaliCKOro KyKay», «Pa3Butue capaHum»,
«Pa3BuTue narymku», «/[BoilHOE€ OIUIOAOTBOpEHHE y LIBETKOBBIX pacTeHUil», «CTpoeHHE CEeMsH
OJIHOJOJIBHBIX U JIBYAOJBHBIX PACTEHMI», «)KM3HEHHBIN UK MOPCKOW KanmycTbl», «KU3HEHHBIN
LUK MXay, « KU3HEHHBIN HUKII TAOPOTHUKAY, «KU3HEHHBIN LUK COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIpenapaThl SHIEKIETOK U CIIepMaTO30MI0B,
MoJenb «L{UKI pa3BUTHUS JATYILIKW.

JlaGoparopnass pabGora 14 «/I3yueHne cCTpoeHUsS] TMOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

JlaGoparopHnasi padora 15 «BpisBieHHUE NMPU3HAKOB CXOJICTBA 3aPOJBIIICH MO3BOHOYHBIX
KUBOTHBIX).

Jlaboparopnas pabora 16 «CtpoeHue OpraHOB pa3MHOXEHHUS BBICIITUX PACTCHUI.

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTopusi cTaHOBIIGHUS U Pa3BUTHUS TeHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponp oTedecTBeHHBIX yu€HbIX B pa3BuTuu reHetuku. Padotel H. K. Konsnosa, H. U.
Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE T€HETUYECKHE MOHATHS U CHUMBOJIBI. ['OMOJOTMYHBIE XPOMOCOMBI, aJIEIbHbIE
TeHBbI, aJbTEPHATHUBHBIC TMPU3HAKH, JIOMUHAHTHBIA M PELECCUBHBIM MPU3HAK, TOMO3HUTOTA,
reTepo3uroTa, YUCTas JHUHUA, THOpUAbI, reHotur, ¢eHotun. OCHOBHBIE METOJbI TEHETHKU:
rUOPUA0IOTHUECKUN, IUTOJIOTHYECKHUM, MOJIEKYIISIPHO-T€HETHUYECKHH.

JleMoHCTpanuu

[Toptpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Koasos, H. 1. BaBunos, A. H.
benozepckuii, I'. 1. Kapnieyenko, HO. A. ®ununuenko, H. B. Tumodeen-Pecopckuii.

Tabmuipl U cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEIIMBAHUS.

JlabopaTopnasi pa6ora 17 «/[po3oduiia kak 00bEKT FreHETHUECKUX HCCIEAOBAHUNY.

Tema 12. 3aK0oHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemnBanue. [lepBblit 3akoH MeHenst — 3aKoH eAMHO00pa3usi THOPUIOB
neporo nokonenud. [IpaBuno nomuuHupoBanus. Bropoi 3akoH MeHnens — 3aK0H pacuienieHus
npu3HakoB. LluTonoruueckre 0OCHOBEI MOHOTHOPUTHOTO CKpeluBaHus. [ MmoTe3a YMCcTOTh ramMeT.

AHanuzupyrouiee ckpemuBanue. [IpoMexyTounblil xapakTep HacinenoBaHus. Paciernienue
MIPU3HAKOB MIPU HETIOJHOM JIOMUHUPOBAHUHU.

Jurubpunnoe ckpemuBanue. Tperuid 3akoH Menzaens — 3aKOH HE3aBUCHMOTO
HACJIeIOBaHU MPU3HAKOB. [{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEITUBAHUSI.

CueruieHHoe HaciieqoBanue npusHakoB. Pabotel T. Moprana. CuersieHHOe HaciaeaoBaHUE
TE€HOB, HAPYLIEHUE CLETUIEHUS MEXIY TeHaMH. XpOMOCOMHAsi TEOPHS HACJIEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBI MEXAHW3M OIPENENICHUS Ioda. AyTOCOMBI W IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbli M TreTeporaMeTHbIl mon. ['eHeTndeckass CTPYKTypa MOJIOBBIX
xpoMmocoMm. HacienoBanne Npu3HaKkoB, CHETUICHHBIX C ITOJIOM.

I'enotunn kak nenoctHas cucrema. [lieloTponuss — MHOXECTBEHHOE JEHCTBUE TIEHA.
MHOXeCTBEHHBbI ~aJyienu3M. B3anmonaeicTBue HeaulelbHbIX TIeHOB. KOMIUIEMEHTapHOCTD.
Onucras. [lonumepusi.

['eHeTrueckuid KOHTPOJb Pa3BUTHS PACTEHUW, JKUBOTHBIX M YEJIOBEKa, a TakxKe
(U3HOIOTHYECKHUX TPOIIECCOB, MOBEACHUS M KOTHUTHBHBIX (QyHKIMH. ['eHeTHUeCKne MEeXaHU3MBI
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO35SUH — IMapasuT» U «XO3IUH — MHUKPOOHOMY.
I'eHeTnyeckue acmeKThl KOHTPOJSI M W3MEHEHHS HACJICICTBEHHOW HMH(OpPMAIMHM B MOKOJICHHSIX
KJIETOK U OPTraHU3MOB.

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

Tabmumpl 1 cxembl: «llepBoiii U BTOpoi 3akoHbl Mennems», «Tperuit 3akoH MenHaensy,
«AHanuzupyroiiee ckpemuBanue», «Hemonmnoe aomuHupoBaHue», «CUEIJIEHHOE HACJEIOBAHUE
MPU3HAKOB y Apo3oduiiel», «I'eHeTnka moma», «Kapuotumn vemoBekay, «Kapuotum apo3oduiibn,
«Kapuorun ntuub», « MHOKECTBEHHbBIN AJJIENU3M», «B3anmMoneiicTBHE r€HOBY.

OO6opynoBaHue: MOJEIb JUIsl JEMOHCTPAIMd 3aKOHOB €IMHOO0Opa3us THOPHIOB IEPBOTO
MOKOJICHUS W pACIICIUICHUS MPU3HAKOB, MOJEIb Ui JEMOHCTpalUuy 3aKOHAa HE3aBHUCHUMOIO
HACJICIOBAHUSI MPU3HAKOB, MOJECNb ISl JIEMOHCTpPAIlMK CHEIJICHHOTO HACJEIOBAHUS MPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKporipenapar: «Jpo3oduma.

IIpakTuyeckass padora 5 "l3ydeHue pe3yabTaToOB MOHOTHOPHUIHOTO CKPEIIMBAHUSA Y
apo3zoduis'.

IIpakTuyeckass padora 6 «lI3ydeHue pe3yabTaTOB AUTHOPHIHOTO CKPEHIUBAHUS Y
TPO30UITBD.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopneiicTBie TeHOTHNIA M cpensl npu (OpMHpPOBaHWU (eHoTHna. M3MEeHYMBOCThH
npu3HakoB.  KauecTBeHHbIE M KOJMYECTBEHHbIE  MpPU3HAKUM. Buasl  MU3MEHUYMBOCTH:
HEHACJICICTBEHHAs U HACJICACTBEHHAS.

MoaudukanoHHas W3MEHYUBOCTh. Poilb cpeasl B (opMupoBaHUH MOAM(PUKAIMOHHON
n3MeHuuBoctd. Hopma peakuuu npusHaka. Bapuanuonsslii psa v BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(PUKAITMOHHONW U3MECHUYUBOCTH.

I'eHoTunnueckas wW3MEHYUBOCTHE. CBOMCTBA TIE€HOTUIIMYCCKONH HM3MEHUYUBOCTH. BHbI
TeHOTUITUYECKOW U3MEHYMBOCTU: KOMOMHATHBHASI, MyTallUOHHASI.

KoMmOuHaTtuBHasT M3MEHUYMBOCTh. Melo3 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATHBHOM
W3MEHYUBOCTH. POllb KOMOMHATHBHON M3MEHUMBOCTH B CO3JaHUH F€HETHYECKOTO pa3HOOOpas3us B
npejenax OJHOro BUA.

MyrtaimonHass HW3MEHUYMBOCTh. BuHIbl MyTanuid: Te€HHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHBIE W UWHIYIUPOBAHHBICE MYyTalMu. SnepHblE W IUTOIUIA3MAaTHYECKHUE MYTAIUU.
CoMaruueckre W TMOJOBble MyTanuu. [IpudynHBI BO3HUKHOBEHUsT MyTauuid. MyrareHel W HX
BIIMSHUE HA OPTraHW3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO IMpoIlecca. 3aKOH TOMOJIOTHUYECKHX
psgoB B HacnencTBeHHoW wu3MeHunBocTu (H.M. BaBunoB). BHesnepHas W3MEHYMBOCTH H
HACJIEJCTBEHHOCTb.

Onueenemuxa u 3MUSEHOMUKA, POJb INULEHEMUYECKUX (HaKkmopo8 6 HACIe008aHuUu U
UBMEHYUBOCIU (heHOMUNUYECKUX NPUZHAKOB Y OPSAHUZMOS.

JleMoHCTpanuu

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

Tabmuel u  cxembl: «Buasl w3MeHUMBOCTHY», «MoaudukaroHHas HW3MEHUYUBOCTHY,
«KomOuHaTHBHAsS M3MEHUMBOCTHY, «Meio3y», «OmiogorBopenuey», «l eHernueckue 3aboeBaHUs
yenoBekay, « Buasl myranuin.

OOopynoBaHue: KUBbIE M TepOapHbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUU, PHUCYHKH
(pororpadun) )KUBOTHBIX C PA3TMUYHBIMHA BUJJAMU H3MEHYUBOCTH.

Jladboparopnasi padora 18 «MccnegoBanme 3aKOHOMEpPHOCTEH MOAMGPUKAIIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIMOHHOW KPUBOM».

IIpakTuyeckas padora 7 «Myrtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun uenoBeka. MexayHapoaHas mporpaMma HCCIEAOBAaHUS TE€HOMa YeJIOBEKA.
MeToapl M3Y4YeHHS] TEHETHKH YeJIOBEKA: T'eHEalOTWYeCKUi, ONM3HEIOBBIN, IUTOTeHETHYECKHIA,
MOMYJISIUOHHO-CTATUCTUYECKUH,  MOJIEKYJISIpHO-TeHeTHYeCKuil. COBpEMEHHOE  OIpeeTeHUE
TEHOTHIIA: MMOJHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM uKcie ¢ nomoubto [TIP-
aHanu3a. HacnencrBenHsle 3a00sieBaHusl deloBeKa. [ €HHbIE M1 XPOMOCOMHBIE OOJIE3HH UYETIOBEKA.
bonesnn ¢ HaciaeACTBEHHON NPeApacloONOKEHHOCThIO. 3HAYECHUE MEIULMHCKOM TEHETHKU B
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NPEJOTBPALICHUH M JICYEHUH TEeHETHUYeCKUX 3a0oyieBaHMM uenoBeka. MenuKo-TeHETHYECKOoe
KOHCYNbTHUpOBaHHE. CTBOJNIOBBIE KIIETKU. [IOHATHE «reHEeTHYecKOoro rpysa». DTHYECKHUE aCIEKThI
UCCIIEIOBAaHM B 00JIACTH PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (akTOphpl MOBBIIIEHHONW YYBCTBUTEIBHOCTH 4YeEJOBEKa K (PU3UYECKOMY U
XMMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolleil cpeapl. ['eHeTnueckas mpeapacioaoKeHHOCTh YEJI0BEKa
K MMaTOJIOTUSIM.

JleMoOHCTpan U

Tabmuuer u cxembl: «KapuoTun uvenoBeka», «MeToJbl M3y4eHUS T€HETUKH YEJIOBEKa»,
«["enernueckue 3a00I€BaHUS YEIIOBEKAY.

IpakTnyeckas padora 8 «CocraBieHre U aHAJIU3 POJAOCIOBHOM.

Tema 15. Cesiekuusi OpraHu3MoB

JoMecTukanusi U celeKuus. 3apoXkKIACHUE CEJIeKUUM M AoMecTukanuu. Yuenwe H. U.
BasuioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpasus KyJIbTYpHbIX pacTeHuid. Poib cenexuuu B
CO3JJaHUU COPTOB PACTEHHMI M MOPOJ KUBOTHBIX. COpT, Mopoaa, MTaMM. 3aKOH FOMOJIOTMYECKHUX
psAIOB B HacieAcTBeHHOM wu3meHunBoctM H. M. BaBuiioBa, ero 3HaueHHe I CEJIEKLMOHHOU
paboTHI.

MeTtonbl ceneKIMoHHOM paboThl. MIcKyccTBEHHBIM OTOOp: MAaccOBBI U MHAWBUYaJIbHBIN.
Ortanbel KOMOMHAIIMOHHOW cenekiuu. VcneiTanne mpou3BoAuTeNell mo moromMcTBy. OTOOp Mo
TCHOTHITY C MTOMOIIBIO OIEHKH (PEHOTHIIa TOTOMCTBA M OTOOp IO T€HOTHITY C TIOMOIIBIO aHaIN3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CEJICKIUOHHON paldoTel. PamuanuonHHbl 1
XUMHUYECKU MyTareHe3 Kak MCTOYHHK MyTalluidl y KyJIbTYpHBIX (OpPM  OpraHu3MOB.
Hcnonb30BaHre T€éHOMHOTO pelaKTHpPOBaHUS U MeTo/10B pekomMOnHaHTHBIX JIHK m1s momyuenus
HCXOJHOr0 MaTepuaa JUisl CEJIEKLUU.

[Tonyuenne  monumionnoB. BHyrpuBumoBas  ruOpuamsanus.  bianskopoacTBeHHOE
CKpelIBaHue, WM HHOpUAKUHT. HepoacTBeHHOE CKpeluBaHue, Wik ayrOpuauHr. I'erepo3uc u ero
npuunHbl. Mcnonp3oBanue rereposuca B cenekuuu. OtnanéHHas rudpuauszanus. [Ipeononenue
Oecruionys MEXBUIOBBIX THOPUAOB. [IOCTMIKEHUS CeNEKLIMH pPAacCTeHHUN M KUBOTHBIX. «3enénas
DesoNIoYUA».

CoxpaHeHue M H3y4EHHE TE€HETHMYECKHX PECYPCOB KYJBTYPHBIX PAaCTEHMM M HX AUKHUX
ponuyei Juisi co3JaHusl HOBBIX COPTOB U TMOPHIIOB CENbCKOXO3SIICTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YNpaeieHue 2eHemuyecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YETIAX VIVUULEHUS] CYUECMBYIOWUX U CO30AHUSI HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM
yucne ¢ NpuMeHeHuem COBPEMEHHLIX Memo008 HAYUHBIX UCCIe008aHUL, Nepedosvbix uoel u
NnepcneKmueHbIX MexHOI0Ul.

JleMoHCTpanuu

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. /I. Kapneuenko, I1. II. JIykesauenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuupl 1 cxembl: «L{eHTpbl MPOUCXOKIECHUS U MHOT000pa3usi KyJIbTYPHBIX PACTEHUN»,
«3aKOH TOMOJIOTMYECKUX PSIAOB B HACIEJICTBEHHOM W3MEHYMBOCTH», «METOIbl CEIEKIUN»,
«Otnanéunas rudpunuzamnusy», «Myrarenesy.

JlabopaTopnas padora 19 «3ydueHne copToB KyJbTYPHBIX PacCTEHUI U MOPOJ JOMAIIHUX
AKUBOTHBIX).

Jlaboparopnasi padora 20 «/3ydyeHrne METOJIOB CEJIEKIIUN PACTEHUI».

IpakTnyeckasi padora 9 «lIpuBuBKa pacTeHUI».

Ikcekypensi «OCHOBHBIE METOJBI M JOCTHXKEHMSI CEJEKIIMM PAacTeHUM M KUBOTHBIX (B
J1a00paTOPUIO arPOYHUBEPCHUTETA)Y.

Tema 16. BuoTexHOJIOTUsI H CHHTeTHYeCKasi Ono1orus

OOBeKThl, HCMONb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MHUKPOOPIaHU3MBI, MX XapaKTepUCTUKA. TpaguiMoOHHAs OWOTEXHONOTHA: XJeOomeueHue,
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MOJTyYeHHE KHUCIOMOJIOYHBIX IMPOAYKTOB, BHHOJEnHWe. MukpoOuonornueckuii cunte3. OOBEKTHI
MHUKPOOHOIOIHYECKUX TeXHOIOorui. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH UM MHCTPYMEHTOB  IICJICHAIIPABIEHHOTO  WM3MEHEHHUS U
KOHCTPYMPOBAHUS TEHOMOB C LI€JIBIO IIOJyYEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COAEPKAILUX HE
BCTpEYAIOIIUecs B MPUPOJe OMOCHHTETUIECKUE Ty TH.

Knerounas wmnxeHepus. MeToasl KynabTyphl KJIETOK M TKaHEM pPAacCTEHUH U KUBOTHBIX.
Kpunobanku. Comarmueckas TuOpuaM3anus W COMaTH4ecKuid smOpuoreHe3. lcnosibp3zoBaHue
raluIOuIoB B CENEKUUU pacTeHUu. [lonyuenue MOHOKIOHANbHBbIX anmumen. Fcnonvzosarnue
MOHOKIIOHANbHBIX U NOJAUKIOHATbHLIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCcTpyKIus SHLEKIETOK M KIIOHUPOBAHHUE >KMBOTHBIX. METOX TpaHCIUIAHTALUH SAEP KIETOK.
Texnonocuu  0300po6aeHUsA,  KYIbMUBUPOBAHUA U MUKPOKIOHAILHO20 — PASMHOICEHUS.
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI U T€HHAasl WMH)KEHepHus. VICKyCCTBEHHBIM CHHTE3 I'€Ha M KOHCTPYHPOBAHHUE
pexombunantueix JIHK. Cozoanue mpamnceennvix opeanusmos. JIoCTHXKEHUS W TMEPCHEKTHUBBI
XPOMOCOMHOW ¥ T€HHON MHXEHEPHH. DKOJIOTUIECKHAE M STHUECKUE MPOOIIEMbI TEHHOW WH)KEHEPUH.

Menmununckue ouorexHosorun. Iloctrenomuas nudposas menununa. [1IP-amarnocTuka.
MeTa0oOMHBINM aHaJIW3, TEHOLIEHTPUUYECKUIM aHAJIW3 IPOTEOMa YeJIOBEKa JUIsl OLIEHKH COCTOSHUS
ero 370poBbs. Vcnonap3oBaHue CTBOJIOBBIX KieTok. TapretHas tepanus paka. 3D-Onomnxenepus
I pa3paboTKu (PyHIAMEHTaIbHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTHH, CO3JaHHs KOMILIEKCHBIX
TKaHell codeTaHMEeM TEXHOJOIMi TpEXMEpHOro OMONMpPUHTHHIA U cKapOIAMHIA Ul PELICHUs
3a7a4 NEPCOHATM3UPOBAHHON MEULIMHBI.

Co3naHue BEKTOPHBIX BakKIUH C LEJIbl0 OOecrnedeHus KOMOMHHUPOBAHHOM 3alllUThI OT
Bo3Oynuteneir OPBU, ycraHoBieHHE MONEKYISpPHBIX MeXaHU3MOB (yHkunonupoBanuss PHK-
COJIep KALINX BUPYCOB, BBI3BIBAIOIINX 0COOO OMacHbIe 3a00JIeBaHMsI YeIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuubt u  cxembl: «/cnonp3oBaHME  MHUKPOOPraHM3MOB B
IIPOU3BOACTBEY, «KileTouHas nHKeHEpUs», «I eHHass HHKEHEPHSI.

IIpakTnyeckas padora 10 «M3ydyeHue 00beKTOB OMOTEXHOIOTHI.

PesepBHoe Bpems (1 4)

MMPOMBIINIJICHHOM

HpaKTI/I‘IeCKaﬂ YacThb NIporpamMmmal.

JlaboparopHbie pabOTHI
Ne Tema I{enb npoBenenus 1a00paTopHOIl pabOTHI
1 «OO6Hapyx)eHHe OEIKOB ¢ MTOMOIIBIO YCBOEHUE HOBBIX 3HAHU, WIUTIOCTpaUs
KaueCTBEHHBIX PEaKITU» M3y4aeMoro MaTepuania
2 «MccnenoBanne HyKJIEMHOBBIX KUCIIOT, YCBOEHUE HOBBIX 3HAHUH, MITIOCTPAITUS
BBIJICJICHHBIX U3 KJIETOK Pa3IuYHBIX M3y4aeMoro MaTepuaia
OpPTaHU3MOBY
3 «ccnenoBanue miaa3Moau3a u 3aKpeIuieHUe U MPOBEpKa 3HAHUI U YMEHUN
JIETJIa3MOJIN3a B PACTUTENBHBIX KIETKAX) YYaImuxcs
4 «3y4yeHne cTpoeHus KJIETOK pa3InyHbIX YCBOEHUE HOBBIX 3HAHUM, MIUTIOCTpaUs
OpPTaHU3MOBY M3y4aeMOoro MaTepuana
5 «M3ydyeHne KaTaIuTUYECKOM aKTUBHOCTHU YCBOCHHUE HOBBIX 3HAHUM, HIUTIOCTpaLs
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl UK M3y4aeMoTro MaTepuaia
KaTaasbl)».
6 «3yuenune GpepMeHTaTUBHOTO YCBOEHHE HOBBIX 3HAHUI, ILTIOCTpAIUs
pacuierieHus MepoKCcHia BOAOPOIa B M3y4yaeMoro MaTepuaia
PACTUTEIBHBIX M )KUBOTHBIX KJIETKAX)
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«CpaBHeHHE TIpoIieccoB POTOCHHTE3A U

3aKpEeIUICHUE U TPOBEPKA 3HAHUI U1 YMEHUI

XEMOCHHTE3a» yyalmxcst
8 «CpaBHEeHHE IPOLIECCOB OPOXKEHUS U YCBOEHME HOBBIX 3HAaHUM, WILITIOCTpALHs
JIbIXaHUS» M3Yy4aeMOro MaTepuana
9 «M3ydyeHue XxpoMocoM Ha rOTOBBIX YCBOEHHME HOBBIX 3HAaHUM, WILTFOCTpALUS
MUKpOIIpenaparax» M3Yy4aeMOro MaTepuana
10 | «HaGmroneHue MuTO3a B KJIETKaxX KOHUMKA | 3aKpeIuIeHHE U MPOBEpKa 3HAHUN U yMEHUN
KOpeIlIKa JyKa (Ha TOTOBBIX y4dalmxcs
MHUKponpenapaTax)»
11 . . YCBOCHUE HOBBIX 3HAHUM, WIITIOCTpaLUs
«M3yueHue TKaHeN pacTeHUI»
U3y4aeMoro Marepuania
12 . YCBOEHHE HOBBIX 3HAHUI, MILTIOCTpALUs
«3yueHne TkaHel KUBOTHBIX)»
U3y4aeMoro Marepuania
13 YCBOEHHME HOBBIX 3HAaHUM, MILTIOCTpALHS
«M3yueHue opraHoB [IBETKOBOTO PACTEHUSI»
M3Yy4aeMOro MaTepuana
14 | «3y4yeHue cTpOEHUs MOJIOBBIX KJIETOK Ha YCBOEHHME HOBBIX 3HAaHUM, WILTIOCTpaLUs
TOTOBBIX MUKpOIIpenapaTax» M3Yy4aeMOro MaTepuana
15 «BbIsBIIEHNE IPU3HAKOB CXO/CTBA YCBOEHME HOBBIX 3HAaHUM, MILTIOCTpALHS
3apo/ibllliel TO3BOHOYHBIX JKUBOTHBIX) M3Yy4aeMOro MaTepuana
16 | «CrpoeHue opraHoB pa3MHOXKEHHSI BBICILIMX YCBOEHHME HOBBIX 3HAHUM, MILTIOCTpALHS
pacTeHuin» M3Yy4aeMOro MaTepuana
17 «/Ipo3oduia kak 00bEKT TeHETUYECKUX YCBOEHHME HOBBIX 3HAaHUM, WIITIOCTpALHs
MCCIIETOBaHUI» M3y4aeMOro MaTtepuana
18 «MccnenoBanne 3aKOHOMEPHOCTEN 3aKpeIICHUE U IPOBEPKA 3HAHUN U YMEHUI
MO (PUKAITIOHHON U3MEHUNBOCTH. yUalmxcst
[TocTpoeHne BaprallMOHHOTO psifa U
BAPUALIMOHHON KPUBON»
19 | «M3ydeHue copToB KyIbTYpHBIX paCTEHUH U YCBOEHHUE HOBBIX 3HaHUI, NIUIIOCTpALUs
MIOPOJ TOMAIITHUX KUBOTHBIX)» M3Yy4aeMOro MaTepuana
20 . YCBOEHHE HOBBIX 3HAHUH, MILTFOCTPAIIHS
«M3yueHne METOI0B CENEKIIUN PACTEHUID)
M3y4aeMOr0 MaTepuana
[IpakTnueckue paboThI
1 | «M3yueHue MeTOJ0B KJIETOUYHOM OHOIOrUn YCBOEHHE HOBBIX 3HaHUI1, NIUTIOCTpALUs
(xpomatorpadus, anextpodopes, M3y4aeMoro MaTepuania
muddepeHmaIbHOe HeHTpU(yrupoBaHue,
[TLP)»
2 . . 3aKpeNICHUE U IPOBEPKA 3HAHUN U YMEHUI
«M3yueHne cBONCTB KJIETOYHOW MEMOpPaHbI»
yuanmxcs
3 «M3yueHune IBUKEHUS UTOIIIa3MBbI B YCBOEHHUE HOBBIX 3HaHW, NILTIOCTpALIMs
pPacTUTEIbHBIX KIETKaX» M3y4aeMOoro MaTepuaia
4 3aKpeICHUE U IPOBEPKA 3HAHUN U YMEHUI
«Co31aHue MOJIEH BUpyca»
yuanmxcs
5 "N3yueHue pe3yabTaToB MOHOTHOPUIHOTO | 3aKperyieHHe U MpOBepKa 3HAHUN U yMEHUI
CKpenuBaHus y Apo30dubr"” y4anmxcs
6 «M3ydenne pe3yabTaToB JUTHOPUIHOTO 3aKpEeIUICHUE U TPOBEPKA 3HAHUI U YMEHUI
CKpEUIMBAaHUS Y APO30(UIBI» ydalmxcst
7 «MyTauu y 1po30Quiisl (Ha TOTOBBIX YCBOEHHME HOBBIX 3HAaHUM, WILITIOCTpaLUs
MUKpOIIpenaparax )» M3y4aeMOro MaTepuana
8 «CocTraBjieHUE U aHAJIN3 POJIOCTOBHOI 3aKpEIUICHUE U TPOBEPKA 3HAHUI M YMEHUI
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YYaImuxcs

9 . YCBOCHHUE HOBBIX 3HAHUM, HIUTIOCTpaLUs
«IIpuBuBKa pacTeHUII»
13y4aeMoro Marepualia
10 YCBOCHHUE HOBBIX 3HAHUM, HIUTOCTpaLs

«I/I3y‘l€HI/Ie 00BEKTOB OMOTEXHOJIOT N

HN3y4acMOIro Marcpualia

11 KUIIACC

Tema 1. 3apo:kaenne ¥ pa3BUTHE IBOJIOLMOHHBIX NPeACTaBJIeHUH B 0M010rMN

OpomononHas teopust Y. Jlapsuna. [Ipeanocbuiky BO3HUKHOBEHHS JapBUHU3MA. JKU3Hb U
Hay4Has aedaresabHocTh Y. /lapBuHa.

JIBroky1ue cuiibl 3BostolMy BuoB 1o Y. /lapBuHy (BbICOKasi HHTEHCUBHOCTb Pa3MHOXKEHUS
OpPraHM3MOB, HACJIEJICTBEHHAas W3MEHUYMBOCTb, OOpbOa 3a CyIIECTBOBAHHWE, €CTECTBEHHBIM U
UCKYCCTBEHHBIN 0TOOD).

Od¢opmnenune cunrernyeckoil Teopun 3pomonuu (CTI). HelirpanbHas Teopus 3BONIOLUH.
CoBpeMeHHasl 3BOJIIOLMOHHAsA OWOJOTHs. 3HAUYEHUE HBOJIOLUOHHONW TEOpUH B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHbBI MUPA.

JdeMoHcTpannn

[Toptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosbe, Y.
Hapsun, C. C. Yerepuxos, 1. U. llImansraysen, /Jx. Xongein, /. K. benses.

Tabmuubr u cxembl: «Cucrema xuBoid mpupoasl (mo K. Jlunuero)», «JlecTHHIA KUBBIX
cymectB (1o Jlamapky)», «Mexanu3m (HopMUPOBaHMS MPUCIIOCOOICHUN Y PACTEHUN M KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay, «Haxoaku Y. dapBunay,
«Dopmbl 00prOBI 3a cymiecTBoBaHUE», «Iloponbl ronydeit», «MHOroo6pasue KyiabTYpHBIX (OpM
KanmycTbl», «[lopombl AOMamIHMX >KUBOTHBIX», «(CxemMa o00pa3oBaHus HOBBIX BHJIOB (mo Y.
HapBuny)», «CxeMa COOTHOLIEHHS JBHXYIIUX CHJI 3BOMIOLUN», «OCHOBHBIE TOJIOKEHUS
CUHTETUYECKOM TEOpUHU IBOJIOLIUNY.

Tema 2. Mukpo3sBoaonus U €€ pe3yabTaThl

[Tomynsiuust kKak dsjneMeHTapHas equHuna 53BoJoluU. COBpPEMEHHbBIE METOIbl OLEHKU
TEHETUYECKOro Pa3Hoo0pa3us U CTPYKTYphl monmyisiuuid. M3MeHeHne reHodoHaa MOMymsanuu Kak
AJIEMEHTapHOE 53BOJIOLMOHHOE SIBJIEHHE. 3aKOH TeHeThuyeckoro pasHoBecus JIx. Xapau, B.
Baiin6epra.

OnemeHTapHble (AKTOPbl (IBMKYIIME CHIJIbI) SBOMIONUH. MyTalMOHHBIN Ipoliecc.
KomOunaTtuBHas u3MeHUNMBOCTh. [[peli reHoB — ciiyyaiiHble HeHaNpaBIeHHbIE U3MEHEHUS 4acTOT
ajteneit B momyisaiuax. D¢PdekT ocHoBatens. Iggexm Oymwinounozo eopaviwka. Cuudicenue
2eHEeMUYEeCK020 pasHooOpaszus: npuduHvl u cieocmeus. Ilposenenue s3gpgexma opeligha 2enos 6
oonbuwux u  manvlx nonyrayuax. Murpamun. WM3onsmus  nomynsuui:  reorpadudeckas
(mpocTpaHCcTBeHHAas ), Oronoruyeckast (penpoayKTUBHAS).

EctectBeHHbIl 0TOOp — Hampapistomuil ¢akrop 3Boironud. DOpMBI €CTECTBEHHOTO
oTOOpa: JBHXKYIIMHA, CTaOWIM3UPYIOUIMH, paspbiBatomiuii (au3pynTuBHbIN). [lonoBoit oTOOp.
Bo3HUKHOBEHNE U 3BOJIOLUS COLIUATBLHOTO MOBEACHUS dKUBOTHBIX.

[TprcnocoOneHHOCTh OpPraHU3MOB KaK pe3yiabTaT MHKPOAIBOJIONUH. Bo3HHMKHOBEHHE
npucnocoOIeHn y opranu3MoB. ApoMopdo3sl U uanoagantanuu. [Ipumepsl npucnocoOneHuii y
OpraHu3zMoB:  Mop¢ojoruueckue,  (HU3MOIOTHYECKUE,  OHMOXMMUYECKHE,  IOBEICHYECKHUE.
OTHOCHUTENBHOCTH IPUCHOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepunm u CTpykTypa. BumooOpazoBaHHe Kak pe3ylbTaT MHUKPOIBOJIOLHH.
M3onmsaumst — ximroueBod  (akTop BUAooOpa3oBaHusa. [lytm um  cmocoObl  BHI000pa30BaHUS:
ajutonarpuueckoe  (reorpauyeckoe),  CUMIATPUYECKOe  (IKOJOTMYECKOE), «MTHOBEHHOE»
(monumuonan3anus, rudpuauzanus). JauTeabHOCTh SBOIIOLUOHHBIX POLIECCOB.
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Mexanu3mbl (POpMUPOBAHUS OMOJIIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBONrOnMOHHON Ouonoruu B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHUs
Oropa3zHooOpazusi. MHKpPOIBOJIONUS ¥ KOJBOJIONHUS IMApa3uTOB W HUX XO03sieB. MeXxaHU3MbI
($hopMHUPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI O0PHOBI ¢ HEH.

JleMoOHCTpanuu

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

Tabmuubl 1 cxembl: «MyTalMOHHAS U3MEHYHBOCTHY, «llomyIsiMoOHHAs CTPYKTypa BUIAY,
«Cxema mposiBICHHMS  3akoHa  Xapau—BaitHOepra»,  «JIBMXKymHe€  CHIIBI  DBOJIFOIIUNY,
«OKOJOTHYeCKasi HW30JALMs TONYSIIUKA CceBaHCKOW Qopenu», «leorpaduyeckas H30IALUSA
JUCTBEHHUIIBI CUOUPCKOM M JIMCTBEHHHULBI Naypckoi», «llonmynsuuoHHbIE BOJHBI YHCIEHHOCTU
XHMITHUKOB M JKepTB», «Cxema JeWCTBUS €CTECTBEHHOro oTOopa», «Popmbl OOpbOBI 3a
CYLIECTBOBAHUE, «UHaycTpuabHbIi MEJIaHU3M, «Kusbie HCKOIaeMbIe»,
«I[lokpoBUTENBCTBEHHAs! OKpacka KHUBOTHbIX», «lIpenynpexnaromas okpacka KUBOTHBIXY,
«Dusnonoruueckue agantanuny, «l[IpucrnocoblIeHHOCTh OpPraHU3MOB M €€ OTHOCHTEIHHOCTBHY,
«Kpurepun Bupma», «Bugsl-gBoiiHuku», «CTpykTypa Buga B npupoae», «CrnocoObl
BUJ000Opa3oBanus»,  «l'eorpapuueckoe  BuAooOpazoBaHue  TPEX  BUIOB  JIAHJBIIIEH»,
«DKOJIOTUYECKOE BU000pa3oBaHue BUAOB CHHHI, «llomumnonasl pactenuit», «KamycTtHo-
peneyHsblid THOPUIY.

OOGopynoBanue: repOapul pacTeHUN, KOJUICKIIMM HACEKOMBIX, yyuyesja NTHUI[ U 3Beped C
pUMepaMu pPa3JIMYHBIX MPUCIOCOONICHUH, uYydena NTHUII U 3Beped pa3HBIX BUIOB, repbapuu
pacTeHui OJIM3KUX BUJIOB, 00PA30BABIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlabopaTopnasi pa6ora 1 «BrisBIeHHE H3MEHYMBOCTH Yy 0COOEH OHOTO BUIA.

Jladoparopnasi pa6ora 2 «M3ydenue apoMopd030B M HIMOANANTAIMA y PACTCHHH U
AKUBOTHBIX).

Jladoparopnasi padora 3 «lIpucrnocoOneHus OpraHU3MOB W HUX OTHOCUTEIbHAs
1[e1eCO00Pa3HOCTDY.

JlabopaTopnasi paGora 4 «CpaBHeHHE BUOB 110 MOPPOJIOTUYECKOMY KPUTEPUIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

MeTtonbl U3yueHus: MakpolBosouuu. [laneonTonornyeckue MeTO bl U3y4EHHUS 3BOJIOLUU.
ITepexoanbie GopMbl U GUIIOreHETUYECKHE PSIJIbI OPTaHU3MOB.

buoreorpaguyeckue MetTos! n3ydeHus spontonuu. CpaBHeHne (iopsl U payHbl MAaTEPUKOB
1 ocTpoBOB. buoreorpaguueckue obnactu 3emMian. Buabl-sHIEMUKH U PETUKTHI.

OMOpPHOJIOTHYECKHE M CPAaBHUTEIBHO-MOP(OIOTHYECKUE METOJIbl H3YyUEHHUS SBOJIIOIMH.
I'eHeTnyeckne MEXaHU3Mbl DBOJIOLUMU OHTOIEHE3a M TIOSABJICHUS 3BOJIOLMOHHBIX HOBIIECTB.
['oMoniornyHble U aHaJOTHYHBIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYIsSpHO-
reHeTHYeCKre, OMOXMMUYECKHE U MaTeMaTHUYeCKUe METO/Ibl U3YUEHHs SBOIONMU. [ 'OMOIOrHYHbIe
reHbl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PHIIOT€HETUYECKUX JIePEBbEB.

XpPOMOCOMHBIE MYyTallU1 U SBOJIIOLMSI TEHOMOB.

OO0mre 3aKOHOMEPHOCTH (TpaBwIIa) ABOMIONUA. [Ipunyun cmenvl hynkyuii. HeobpatumocTtsb
IBOJIIOLIMU. AflanTUBHAA paananus. HepaBHOMEPHOCTh TEMIIOB IBOJIIOLMH.

JleMoOHCTpaLun

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouep, 3. I'ekkensb.

Tabmumpl 1 cxembl: «OUIOTEHETHUECKUH PSIT JIOMIAINY, «APXEONTEPUKCY, «3BEPO3yOnIe
amepel», «Creronedansl», «Punnodgure», «CeMeHHBbIe NaOpOTHUKWY», «buoreorpaduyeckue
30HBI 3emim», «/pelid xoHTHHEHTOB», «PenukTb», «HauampHble cTaguu >MOPHOHAIBHOTO
pa3BUTUS TTO3BOHOYHBIX KUBOTHBIX», «[ OMOJOTHYHBIE U aHAJIOTUYHBIC OPTaHb», «PyIHMMEHTHI»,
«ATaBU3MBD»Y, «XpOMOCOMHBIE HAaOOphl 4YeNOBeKa M IIMMIIaH3e», «[J1aBHBIE HampaBICHUS
3BOJIOIUIY, «OO0II1e 3aKOHOMEPHOCTH HBOJIOLIUH.
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ObopynoBaHue: KOJJIEKIUHN, TrepOapuu, MYJSKH HMCKOMAEMbIX OCTaTKOB OPIaHU3MOB,
MYJSDKM TOMOJIOTMYHBIX, aHAJOTUYHBIX, PYAUMEHTAapHBIX OpPraHOB M AaTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunple TUIOTE3Bl NPOMCXOXKACHUS KH3HH Ha 3emiie. AOHWOreHe3 W MaHCIEPMHUS.
JloHayuHble TPEACTABICHUS O 3apOXKICHUM >KU3HM (KpeauuoHu3M). ['Mmore3a MOCTOSHHOTO
caMo3apOo’KJIeHUs KU3HU U €€ ompoBepkeHue onbitamu @. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTHS.

OcHoBHbIE 3Tanbl HEOPraHUYECKOMN ABostonMU. [lmaneTapHas (reosjorudeckas) 3BOJIOLHUS.
XuMmudeckasi 3BOTIONUS. AOUOTeHHBIM CHHTE3 OPraHUYECKUX BEIIECTB U3 HeopraHudeckux. OmbIT
C. Munnepa u I'. FOpu. O6pazoBanue nonumepoB u3 MmoHoMmepoB. KoarepBarnas rumnoresza A. U.
Omnapuna, runore3a neppudHoro OympoHa Jx. XosmeliHa, reHeTudeckas rumnotesa ['. Mémnepa.
Pubo3umer (T. Yek) u rumoresa «mupa PHK» V. T'mnbepra. dopmmpoBanue MeMOpaH u
BO3HUKHOBEHHE MTPOTOKJIETKH.

Uctopuss 3emnu u wMeroabl €€ wu3yueHus. lVckomaemble OpraHMYecKHE OCTaTKU.
I'eoxpoHonmoruss u e€ wmeronsl. OtTHocuTenbHass U a0CONIOTHAS  T'€OXPOHOJOTHS.
['eoxpoHonornueckast Kasa: 30Hbl, Ipbl, IEPUOJbI, FTOXH.

HayanbHble 3Tanel opraHndeckoi 3Boitouud. [losiBIEeHME M 3BOJIIOLMS MEPBBIX KIIETOK.
Opomtonusi  Merabonu3Ma. Bo3HMKHOBeHHME mepBbIX 3kocucTeM. COBpEMEHHbIE MHKPOOHbBIE
OMOTUIEHKH KaK aHAJIOT MepBbIX Ha 3emiie coobiecTB. CTpoMaTonuThl. [IpOKapuoOTHI U SyKapUOTHI.

[TpoucxoxaeHne SykapuoT (cuMOMOTreHe3). DBOJIOIHMOHHOE IPOUCXOKICHHE BHPYCOB.
[IpoucxoxaeHue  MHOTOKJIETOYHBIX  OpPraHuU3MOB.  BO3HMKHOBEHHME  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl HBOJIOLUH BhICIIUX pacTeHUH. OcCHOBHBIE apoMOp(03bl pacTeHUH. Brixos
pacTtenuid Ha cymy. [losiBleHuWe CIOpPOBBIX pacTeHUW M 3aBoeBaHME UMHU cymiu. CeMeHHBIC
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.

OcCHOBHBIE JTanbl 3BOJIOLUUU KUBOTHOTO MHpa. OCHOBHbIE apoMOpP(O3bl KUBOTHBIX.
Benackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIEHHE COBPEMEHHBIX THUIOB. IlepBble XOpaoBbIE
*KUBOTHBIC. JKU3HL B BOjie. DBOJIONMS MO3BOHOUYHBIX. [Ipoucxoxnenue ambuOuil ¥ penTHIIHIA.
[Tpoucxoxaenue wmiekonurtaromux u nrul. [IpuHoun kimoyeBoro apomopgosza. OcBoeHue
0€Cr103BOHOYHBIMH U TO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.

Pa3BuTHe %u3HM Ha 3emiie 10 dpaM M MEpHOAaM: apXeu, IPOTEPO30il, Maneo30M, ME3030H,
KaifHo301. OO11ast XapakTepucTUKa KJIMMaTa U reojlorndeckux rnpoueccoB. [losBneHne u pacuser
XapaKTepHBIX OPraHU3MOB. YTlieoOpa3oBaHHE: €ro YCJIOBHUS M BIUSHUE HAa Ta30BBIH COCTaB
aTMOChEepBHI.

MaccoBble BBIMUPAaHMSI — DKOJIOTMYECKHE KpU3MCHI npouutoro. [IpuumHBI M cinenctBus
MaccoBbIX BbIMHUpaHHil. COBpeMEHHBIH HKOJIOTMYECKUN KpHU3ucC, ero ocoOeHHocTu. [IpoGiema
COXpaHeHMs OMOopa3HooOpa3us Ha 3emIle.

CoBpemeHHasi cucTeMa opraHudeckoro mupa. IIpuHIMIBI KiIaccu@UKAMH OpPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB.

JleMoOHCTpaLun

[Hoptpersr: @. Penu, JI. Cnamnanuanu, JI. [Tacrep, M. . Meunukos, A. 1. Onapun, Jx.
Xonpnenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Penuy», «Cxema ombita JI. Ilactepa mo u3yueHuto
caMo3apokaeHus ku3Hu», «Cxema ombita C. Mwuiepa, I'. FOpu», «Otanel HeopraHuydeckou
sBoNMIOLUNY, «l'eoxpoHosornueckas Imkana», «HavanbHble 3Tanbl OPraHUYECKOW 3BOJIIOIUNY,
«Cxema o0Opa3oBaHHs dYKapHOT MyTEM CUMOMOTEeHEe3a», «CucteMa )UBOH MPUPObl», «CTpoeHHe
BUpyca», «Apomopdo3bl  pacteHmit», «PuHHOPUTHY, «OTHOKIETOYHBIE  BOJOPOCIH,
«MHOTOKJIETOUHBbIE BOAOPOCINY, «Mxu», «IlanmopoTHukm», «l o1oceMeHHble pacTeHHs», «OpraHbl
[[BETKOBBIX pacTeHui», «CxemMa pa3BUTHS >KUBOTHOTO MHPA», «ApoMop(ho3bl >KHUBOTHBIXY,
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«[Ipocreiimmey, «Kumeunomnonoctueiey, «I[lmockue dwepBu», «UneHucronorue», «PvIOBIY,
«3eMHOBOAHBIEY, «lIpecMmbikarommecsy, «lItumply, «Mnekonuraromue», «Pa3BuTHe XU3HU B
apXeucKou spe», «Pa3BUTHE )KU3HU B IPOTEPO3OMCKON 3pe», «Pa3BUTHE JKU3HU B MAJICO30MCKOU
ape», «Pa3BuTue KU3HU B ME3030HMCKON 3pe», «Pa3BuUTHE >KU3HM B KaWHO3Z0MCKOH Hpey,
«CoBpeMeHHasi CUCTEMa OPraHUYECKOr0 MUPay.

O6opynoBanue: repOapuMl pacTEHUM pa3IUYHBIX OTAENOB, KOJUIEKIMM HACEKOMBIX,
BJIQXHBIE TMpenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUICKIIMU UIJIOKOXKHUX, CKEJIEThI
[I03BOHOYHBIX >KMBOTHBIX, Yydesla NTUL W 3BEpel, KOJUIEKIMU OKAMEHEJIOCTEH, I0JIE3HbIX
HCKOIIAEMBbIX, MYJISI)KU OPraHUYECKUX OCTATKOB OPraHU3MOB.

JlaGoparopnasi padora 5 «/3ydyeHHe M ONUCAHHE HCKOMAEMBIX OCTAaTKOB JIPEBHHX
OpraHU3MOB.

IIpakTuyeckass padora 1 «l3yyeHue o0COOCHHOCTEH CTPOCHHS pACTEHUH pPa3HBIX
OTZIEIIOBY.

IIpakTuyeckas padora 2 «3yueHne 0cOOEHHOCTEN CTPOCHUS MO3BOHOYHBIX KUBOTHBIX.

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paensl u 3anaun anTponosoruu. MeTroasl aHTPOIIOIOTUH.

CraHOBJIEHHE TNPEJCTABICHUN O TPOUCXOXKJIECHUU 4YEIIOBEKa. Pelnruo3Hble BO33pEHMS.
CoBpeMeHHbIE HayUHbIE TEOPHUHU.

CxonctBo  uyenoBeka € JKMBOTHBIMHU.  CHCTEMaTH4eCKOe  IOJIOKEHHE  YeJIOBEKa.
CBuuerenbcTBa  CXOJCTBA  YEIOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIbHO-MOP(OIOrHUecKue,
SMOPHOIOTHYECKHE, (U3UO0IOr0-OMOXUMHUYECKUE, TMoBeaeHUecKne. OTIndmus dYeloBeKa OT
KUBOTHBIX. [IpAMOXOXKIEHNE M KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOIO
MO3Ta U BTOPO CUTHAJIbHON CUCTEMBI.

JBuxymiue cuibl ((pakTopbl) aHTPOIIOTeHe3a: OHoIorHYeckue, coruanbabie. COOTHOIEHHE
OMOJIOTUUECKHUX U COITHATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaJIUU aHTpornoreHe3a. PanHue yenoBekooOpa3Hbie 00e3bsiHBI (MIPOKOHCYIIBI) U
paHHUE TOHTUJIIBI — OOIIMEe TPEIKH YETOBEKOOOPa3HBIX O00€3bsiIH U JIOACH. ABCTPATOMUTEKH —
JBYHOTHME TpenKu Joaeu. YernoBek yMmelnbld, MepBble M3rOTOBIECHUS OpyAuil Tpyna. YenoBek
MPSIMOXOJISAIIUN W TIEPBBIM BBIXOJ JIOJIeH 3a mpenensl Adpuku. YenoBek reinenbOeprckuil —
oOIIMII TpeIoK HEeaHJEPTaIbCKOTO YelIOBEKa M YelloBeKa pasyMHOro. UenoBeK HeaHIepTalbCKU
KaKk BHUJ JIOJEH XOJIOAHOTO KJIMMAarta. YenoBeK pa3yMHBIH COBPEMEHHOIO THIA, JACHUCOBCKHM
YeN0BEK, OCBOEHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreHeTrka u najaeoreHOMUKa.

OBOJIOLMS COBPEMEHHOI0 4ejoBeka. EcTecTBeHHBIH OTOOp B MONYJISLUSAX YEJIOBEKA.
MyrtannoHHblii mponiecc U nonuMmopdusm. [lomynsimoHHBIE BOJHBI, Apelid TreHoB, MUTpanus u
«3(hdexT ocHOBaTEN» B MOMYJSALIUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue packl. [loHsTe o pace. bonbmme pacel: eBporeouaHas (eBpasuiickas),
aBCTpajo-HerpouiHas (3KBaTopuaibHas), MOHIOJIONIHAs (a3uaTcKO-aMepuKaHcKasi). Bpems u mytu
paccerneHusl 4eloBeKa Mo IuiaHere. EAMHCTBO yenoBeueckux pac. HayuHas HecoCTOATENbHOCTH
pacusMma. IlpucrnocoGneHHOCTh 4YenoBeKa K pa3HbIM YCJIOBHSIM OKpysKawolled cpenbl. BnusHue
reorpaduuecKoil cpebl U Ipeiida reHoB Ha MOP(OIOTHIO U PU3HUOIOTHIO YEIIOBEKA.

MexauciurimHapabple MEeTobl B (pu3uyeckoit  (OMOJIOTHYECKOW)  aHTPOIIOJIOTHH.
DBOJIIOIIMOHHAS] aHTPOIIOJIOTUS U MAJIE0AHTPOIIOIOTHS YETIOBEUECKUX MONysAni. bruocomunanbabie
HCCIIeTOBaHMs MPUPOIbI yesnoBeka. MccnenoBanue KO3BOIIOUUN OMOJIOTHYECKOTO U COLIMAIbHOTO B
YEJIOBEKE.

JemoHCTpauMu

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumplt u  cxembl: «MeTombl  aHTpoOmoOJoTun», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBexkooOpa3Hbie 00e3bsiHB), «CKeJIeT dYeloBeKa W CKeleT IUMIIaH3e», «PyIuMeHTh u
aTaBU3MBbI», «/IBWXKyIMe CHJIBI aHTPONOTEHE3a», «IBOJIOLMOHHOE JIPEBO  YEIIOBEKA,
«ABcCTpanonuTeK», «YenoBek ymenslit», «HenoBek NpAMOXOASIUN», «JleHHCOBCKHUH YEIOBEK»
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«Heannepranbupi», «KpoManboHb», «lIpenku yenoBekay, «Tanbl S3BOIIOLUN YelOBeKay, «Pachl
YeJIOBEKay.

O6opynoBaHue: MyJISKUM OKaMEHEIOCTEH, MPEeIMETOB MaTepUalbHOW KyJIbTYphl IPEIKOB
yesoBeka, penpoaykiuu (pororpadhun) KapTuH ¢ MUDOTOTHYESCKUMH U OMOJICHCKUMU CIOKETaMHM
MPOUCXOXKACHUSI dYeJoBeKa, (ororpaguu HAXOMOK HCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJEeT
YelioBeKa, MOJIETb Yepera ueloBeKa M dYeperna MIMMIaH3e, MOJeidb KHCTH YelOBeKa M KHCTU
LIMMIIaH3€, MOJEIIU TOPCa MIPEIKOB YEJIOBEKA.

Jladoparopnasi paGora 6 «l3yueHue ocCOOCHHOCTEH CTPOCHHSI CKeJleTa 4YeJIOBEKa,
CBSI3aHHBIX C IPSIMOXOXACHUEM.

IpakTnyeckas padora 3 «/3yuyeHne 3KOJOTHUECKUX Al TAlIMI YEIOBEKA.

Tema 6. JxoJi0rusi — HAyKa 0 B3AHMOOTHOIICHHUSIX OPTaHM3MOB ¥ HAJOPraHU3MEHHbIX
CHCTEM C OKPYKaleil cpenoi

3apoxaeHue W pa3BuTHe dKojoruu B Tpyaax A. ['ymGonbnara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazgensl u 3agauum skonoruu. CBs3b
9KOJIOTHHU C APYTUMHU HayKaMH.

Metoasl skonorun. IloneBbie HaOmroneHUA. DKCIEPUMEHTHI B IKOJOTHUU: MPUPOIHBIE H
nabopaTtopubie. MoaenupoBaHHe B SKOJIOTUH. MOHHMTOPHHI OKpYKAIOUIEW Cpebl: JIOKaIbHBIH,
PErMOHAIIbHBIN U TJI00AIbHBIN.

3HAueHUE SKOJOTMYECKUX 3HAHUU Ji1 4YeJoBeKa. ODKOJIOIMYECKOE MHMPOBO33PEHHE Kak
OCHOBa cCBsi3el uenoBeuecTBa ¢ mpupogoi. DopmupoBaHHE HSKOIOTMUECKON KYIBTYphl U
9KOJIOTMYECKOI IPaMOTHOCTH HACEJICHUS.

JdeMoHCcTpannn

[Toptpersr: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxembl: «Pasznensl skojgorum», «MeTtonbl sKojorumn», «CxeMa MOHHTOpPHHTA
OKPY>KaOILEN CpeabD».

Jladoparopnasi padora 7 «/3ydeHne MeT010B SKOJOTUYECKUX MUCCIICTOBAHHIN.

Tema 7. Opranusmsl U cpeaa 0OMTAHUA

Oxonoruyecknue  (akTopsl M 3aKOHOMEpHOCTH uX  JeiictBus.  Knaccudukanus
HKOJIOTHYECKUX  (akTopoB:  abuoThyeckwe,  OMOTHUYECKHE,  aHTpomoreHHsle.  OOmme
3aKOHOMEPHOCTH JeHcTBUs sKonoruueckux (axrtopos. IIpaBuno munumyma (K. Llnpenrens, HO.
JInbux). TonepaHTHOCTh. OBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBbI.

Abuotnueckue ¢akropbl. CBeT Kak 3Kojorudeckuit axrop. JleiicTBue pa3sHBIX Y4acTKOB
COJTHEYHOTO CIIEKTpa HA OpPraHu3Mbl. OJKOJOTMYECKHE TPYINIbl PACTEHUM M IKUBOTHBIX IIO
OTHOIIEHHUIO K cBeTy. CUTHasIbHas poiib cBeTa. DoToneprou3M.

Temmeparypa Kkak oskojoruueckuii ¢akrop. JlelicTBHe TeMiepaTypsl Ha OpraHU3MBI.
[To¥ikmitoTEpMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocte kak skonormueckuil Qaxtop. IIpucrnocobneHust pacTeHHH K HOJAEp)KaHUIO
BogHOTO Oamanca. Kimaccudukamus pacTeHi o OTHOIICHHIO K Boje. [IpucmocoOaeHus )KUBOTHBIX
K U3MEHEHHIO BOJHOTO PEXXHUMA.

Cpenbl oOuTaHUS OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3]YIlIHAas, IOYBEHHas, TIJIyOWHHAas
MOJINOYBEHHAs, BHYTpUOpPraHW3MeHHas. PU3UKO-XMMHYECKHE OCOOEHHOCTH cpell OOUTaHus
opranu3moB. [IpucnocoOnennst opraHu3MoB K KH3HU B pa3HbIX Cpe/ax.

bruonornueckue putmbl. BHemHue u BHyTpeHHUE puUTMbl. CyTOYHBIE U TOJUYHBIE PUTMBI.
[Iprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

XKuznennsie Gopmbl opranu3moB. [lonarue o xusHeHHoW (opme. YKuzHeHHBIE (OPMBI
pacTeHuii: JepeBbs, KyCTapHUKH, KYCTApHUYKH, MHOTOJIETHHUE TpaBbl, OJHOJETHHE TPaBBI.
Kuznennsie (OPMBI )KUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI, a3p0OHOHTHL. OCOOEHHOCTH CTPOCHUS
1 00pasa KU3HHU.
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buotndeckne  Qaktopel. Buasl  OMOTHYECKMX  B3aMMOJCHCTBHI:  KOHKYPCHIIHS,
XHUIIHAYEeCTBO, cuMOno3 u ero ¢opmel. [lapazutusm, koomepaius, MyTyalu3M, KOMMEHCAIU3M
(KBapTUPAHTCTBO, HaxJeOHNYEeCTBO). HeTpoduueckue B3aumMoaencTBus (Tonuueckue, hopuieckue,
(babpuueckue). 3HaueHHEe OMOTUYECKUX B3aUMOJICHCTBUH Ui CYILIECTBOBAHUSI OPTraHU3MOB B CpeJie
obutanus. [[puHIIUT KOHKYPEHTHOTO UCKITIOUCHHUS.

JdemMoHCTpauMu

Tabmumer 1 cxembl: «Qkonorudeckue (hakTopeny, «CBETOBOU CIEKTPY», «IKOJIOTHUYECKUE
IPYIIIbl )KMBOTHBIX IO OTHOLICHHUIO K CBETY», «TEIJIOKPOBHBIE KMBOTHBIE», «XOJIOJIHOKPOBHBIE
KUBOTHBIEY», «DU3MNOIIOTHUYECKUE aJanTallii KUBOTHBIX», «Cpenbl OOWTAaHHUS OPTaHU3MOBY,
«buonornueckue putMmbl», «OKuzHeHHble QOpMBbI pacTeHuiD», «Ku3HeHHbIe (OPMBI KUBOTHBIXY,
«IKOocUCTEMa IIMPOKOJIMCTBEHHOTO Jecay, «IJKOCHUCTeMa XBOWHOro jecay, «llemu nuTanusy,
«XwumnanaectBoy, «llapasutuszmy», «Konkypenuus», «CuMonosy», «KoMmmeHcanm3my.

OOGopynoBanue: repbapur pacTeHUH M IKUBOTHBIX, MPUCIIOCOOJICHHBIX K BIIUSHHUIO
pa3IMYHBIX  JKOJNOTWYECKHX  (AaKTOpOB, repOapu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOMBHIE W TEHEBBIHOCIHMBBIE KOMHATHBIE
pacTteHus, repOapuu U KOJUIEKIIUHM TEIIONFOOUBBIX, 3MMOCTOMKIX, MOPO30YCTOMYUBBIX PACTCHUH,
gydela TTHII W 3BEpei, TepOapuu pacTCHHA, OTHOCSINMUXCS K rurpoduram, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYMI, KOJUIEKIUU KUBOTHBIX, OOMTAIONINX B Pa3HbIX
cpenax, repOapuM H  KOJUICKIIMM PACTEHWH W  IKUBOTHBIX, OOJNQJaOIHUX  YepTaMu
MPHUCTIOCOOJICHHOCTH K CE30HHBIM MU3MEHEHUSM YCIOBUI JKU3HH, TepOapuy U KOJUIEKIIMH PaCTEHUI
Y JKUBOTHBIX PA3JIMYHBIX KM3HEHHBIX ()OPM, KOJUJICKIIMH >KUBOTHBIX, YUYACTBYIOIIUX B Pa3TUYHBIX
OMOTHUYECKNX B3aMMOJCHCTBUSIX.

JlabopaTopnasi padora 8 «BrisiBeHre MpUCIOCOOICHU OPraHU3MOB K BIIHSTHUIO CBETAY.

JlabopaTopnasi paGora 9 «BblsiBIeHHE TPUCTIOCOONICHUN OpPraHU3MOB K BIIHSHHUIO
TEeMIIePaATypPhI».

JlabopaTopunasi pa6ora 10 «AHaroMudeckue OCOOCHHOCTH PAaCTEHUN U3 Pa3HBIX MECT
oOUTaHUS.

Tema 8. Jxos10rust BUIOB M NOMYJIALMI

DKOJIOTHYECKUE XAPAaKTEPUCTUKU Tomyisiuu. [lomymnsius kak Ouosiormyeckass cuUcTeMa.
Ponbp HeomHOPOAHOCTH cpenbl, (U3HUECKUX OapbepoB U OCOOCHHOCTEH OHONOTMU BHIOB B
(hopMHUPOBAHUH TIPOCTPAHCTBEHHOM CTPYKTYphI momnyssituii. OCHOBHBIE MOKAa3aTeTd TMOMYJISIIAN:
YUCJIEHHOCTb, IJIOTHOCTh, BO3PACTHAS U MOJIOBasi CTPYKTYpPa, POKIAAEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTpAITHSI.

DKoyioruueckasl CTpykrtypa nomyisiuuu. OneHka 4YHUCICHHOCTH NOomyisuuu. JInHammuka
MoNyJIsAMA M e€ perymsiius. buorndeckuii moTeHIMa monyasnud. MoeaupoBaHue JHHAMUKA
nonymsiuuu. KpuBbsle pocra uMclieHHOCTH mnomyisiuuud. KpuBble BbDKHMBaHUA. Perymnsuus
YUCJICHHOCTH TIOMYJISIIIUK: poJib  (DAaKTOPOB, 3aBUCAIIMX W HE 3aBHCSIIMX OT IUIOTHOCTH.
DKojoruveckue crpareruu BuaoB (I- u K-ctparerun).

[TonsiTue 00 okojormyeckol HuUlle BuAa. MecrooOutanue. MHoromepHasi MOJEINb
skosiornyeckor Humm Jx.M. XartuumHcona. Pazmepsl skonornueckod Huuu. [loTeHuunanbHas u
peann30BaHHAs HUIIIN.

Bun kak cucrema nonynauuii. Apeanbl BUAOB. BHUIbl MU UX JKU3HEHHBIE CTPATETHUU.
DKOJOTUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUS M MWUrpalMil JKUBOTHBIX. bHoOJornueckue WHBA3UU
Yy’>KE€POJIHBIX BUOB.

JleMoHCTpanuu

[Toptpert: Ix. . XaTuynHCOH.

Tabmuiel U cxeMbl: «DKOJOTHUECKUE XAPaKTEPUCTUKH MOmyisiiun», «lIpocTpancTBenHas
CTpyKTypa mnonysauun», «Bo3pacTHele mnupamuabl nonyrsanuu», «CKOpPOCTh — 3aceneHus
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MIOBEPXHOCTU 3€MJIM pa3IUYHBIMU OpraHusMamm», «Mogenb skosornueckod Humm Jx. W.
XaTynHCOHA.

Oo6opynoBanue: repOapuu paCTCHHA, KOJUIEKIIUN KHBOTHBIX.

Jladoparopnasi padora 11 «IIpucrnocobneHus ceMsiH paCTeHUH K pacCeICHUION.

Tema 9. Jxos0rus coodmecTB. IKOJOrHYeCKHE CHCTEMBbI.

CoobmectBa opranu3moB. buonenoz u ero crpykrypa. CBsi3u Mex1y OpraHu3Mamu B
ouoreHose.

DOxocuctemMa Kak oOTKpbeiTas cuctema (A. Jk. Tenciam). DyHKIMOHAIbHBIE OJOKH
OpPraHU3MOB B OSKOCHCTEME: IPOIYLEHTHl, KOHCYMEHTHI, pPeAyLeHThl. Tpoduueckue ypOBHH.
Tpoduueckne nenu u ceru. A6uoruueckue 0J0kM 3KocucTeM. IIouBBI M MBI B 3KOCHCTEMAX.
KpyroBopot BeLIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHOBHBIE TOKa3aTelu IKOCUCTEMBbI. buoMacca u npoaykius. DKOJIOTMYECKUe MUPaMUIbI
qrcen, OMoMacChl U YHEPTUH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBneHHble
3aKOHOMEpPHBIE CMEHBI COOOIECTB — cCyKleccuu. llepBUUHBIE M BTOPUYHBIE CYKLIECCUU M UX
IPUYUHBL.  AHTpPONOr€HHbIe  BO3JeHcTBUA Ha  cykueccud. KiummakcHoe — cooOIEecCTBO.
Bropa3znoobpazue 1 moJHOTa KPYroBOpOTa BEUIECTB — OCHOBA YCTOWYHBOCTH COOOIIECTB.

[TpupoaHble 3KOCUCTEMBI. JDKocucmemvl 03€p U pek. IDKocucmemvl MOpeu U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmenetl, nyCmblHb.

AHTpONOreHHbIe  JKOCHCTEMBI.  Arposkocuctema. ArpoueHo3. Pasmuums — mexay
AHTPOIIOTEHHBIMH U IPUPOJTHBIMHA YKOCUCTEMAMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTBI ypOoskocucteM. I'opoxackas ¢diopa u ¢ayHa.
CuHaHTponu3anus ropojickoi ¢ayssl. buonornueckoe n Xxo3sHCTBEHHOE 3HAUEHUE arpO3KOCHUCTEM
1 ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJECHCTBUII OPraHU3MOB B dKOCHUCTEMAX.
Ponv rxackaonozo sgpghexma u 6udos - s0uguxkamopos (knouesvix 6u008) 6 HYHKYUOHUPOBAHUU
akocucmem. llepeHOC SHEPrUM U BEUIECTB MEXAY CMEXKHBIMH SKOCUCTEMAaMHU. Y CTOHYMBOCTH
OpPraHU3MOB, MOMYJISALUI U SIKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3ACHCTBUIA.

Mexanusmbr  68030eicmeus  3a2pA3HEHUL  PA3HbIX ~ MUNOE HA  CYOOP2AHUBMEHHOM,
OpP2AHUSMEHHOM, — NONYIAYUOHHOM U  IKOCUCTNEMHOM  YPOGHSAX, OCHOBbL  IKONOSUHUECKO2O0
HOPMUPOBAHUS AHMPONO2EHHO20 6030eticmaus. MeTod0I0rusi MOHUTOPUHIAa €CTECTBEHHBIX H
AHTPOIIOTEHHBIX YKOCUCTEM.

JleMoHCTpaL U

IToptper: A. JIxk. Tencnu.

Tabmunpl u cxembl: «CTpykTypa OHOIEHO3a», «DKOCHCTEMa MIMPOKOJIUCTBEHHOTO JIECay,
«JKocucreMa XBOMHOro Jseca», «DYHKUMOHAIbHBIE TPYIIBl OPraHU3MOB B 3JKOCHCTEMEY,
«Kpyrosopor BemectB B 3Kkocucteme», «llemn nuTanus (mactOummHas, JAETPUTHAs)»,
«JKoJoruyeckas nupaMuja 4yucen», «IKojorudyeckas nmupaMmuaa Ouomacchl», «IKOIoruyeckas
nupamua 3Hepruny», «O0pa3zoBanue O6onora», «llepBuunas cykueccus», «BoccraHoBieHue yeca
rocJie mokapa», «9KOCHUCTeEMa 03epay, «ArpoueHo3», «KpyroBopoT BEIIECTB U MOTOK YHEPIHH B
arpouieHoze», «IIpuMepsl ypOOIKOCUCTEM.

Ob6opynoBanue: repOapuu pacTeHUH, KOJJIEKIMM HACEKOMBIX, dydeia MNTHIl U 3Bepei,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTEHUMN, aKBapUYM KaK MOJENb SKOCUCTEMBI.

IIpakTnyeckas padora 4 «/3yyeHue u onucanue ypooIKOCHCTEMBI».

IKeKypeusi «IKCKypcHsi B TUIMYHBINA OuoreoneHos (B ayOpaBy, OepesHsK, €IbHHK, Ha
CYXOJOJIbHBIM WM TOWMEHHBIH JIyT, 03€p0, 60JI0TO)».

Tema 10. buocdepa — riodanbHas IKocucTEMA

Buocdepa — obmeranerapHast o0ojouka 3eMiM, TAe CYIIECTBYET WIIM CYIIECTBOBaa
KU3Hb. PazButHe npeacraBienuii o omocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepuanckoro o
6uocdepe. Obmactu 6uocheps! u e€ cocran. KuBoe BeriecTBo Onocheps! 1 ero GyHKIUH.
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3aKOHOMEPHOCTH CyliecTBOBaHUA Ounocdeprl. OcobeHHOCTH OHoOchepbl Kak TII00aIbHOM
skocuctembl. JluHamuyeckoe paBHoBecue B Oumochepe. KpyroBoporsl  BemiecTB U
OMOTCOXMMHUYECKHE ITUKIIBI (YTIIepo/ia, a30Ta). PUTMHUHOCTE siBIIeHUH B Ouocdepe.

3onanbHOCTh Ouochepsl. [lonsatue o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHJpA, XBOHHBIE
jeca, CMEIaHHblE U IIMPOKOJIMCTBEHHBIE JI€Cca, CTENH, CABaHHbI, IIyCTHIHU, TPOIIMYECKHE Jieca,
BBICOKOTOphsi. Kinmar, pacTuTeNbHbIN U )KUBOTHBINA MU OHOMOB CYIIIH.

CrpykTypa 1 (QyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYpCHOTO MOTEHIMana U OMOChEpHBIX
GyHKIHA.

JleMoHCTpanuu

[TopTpetsi: B. U. Bepnanckuii, 3. 3rocc.

Tabmuubl u cxemsl: «l'eocdeprr 3emmmn», «KpyroBopor azora B mpuponae», «KpyroBopot
yriaepoaa B mpupojne», «Kpyrosopor kuciopoaa B npupojne», «KpyroBopor BOIbl B HPUPOIE»,
«OcHoBHBIE OMOMBI cymny, «Knmumatuueckue nosica 3emuny, «TyHnpay, «Taliray, «CMenianHbIi
necy, «llupokonucTBeHHbIN Jecy, «Crenby, «CaBanHay, «[lycTeiHsy, «Tponudeckuil nec.

O6opynoBanue: repbapuu paCTCHUIA Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpYykawuias cpeaa

DKOJIOTHYECKHEe KpHU3UChl M WX NpPHYUHBL Bo3neiictBue uyenoBeka Ha oOwocdepy.
3arpsizHeHue BO3AyHIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HeHue BoJgHOU cpenbl. OXpaHa BOJIHBIX
pecypcoB. Pazpymienue noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHue KiinMara.

AHTpPOIIOT€HHOE BO3/CICTBIE HA PACTUTENBHBIN U KUBOTHBIA MHUp. OXpaHa pacTUTEIHLHOTO
1 ’KUBOTHOTO MHpa. OCHOBHbIE MPUHIMIIBI 0XpaHbl Ipupoibl. KpacHbeie kuuru. Ocobo oxpaHsiembie
npupoansie Teppuropun (OOIIT). borannyeckue casibl U 300JI0THYECKUE TAPKH.

OcHOBHbBIE MPHUHIMIIBI YCTOHYMBOIO Pa3BUTHUS YEIOBEUECTBA W NMpUpPOAbl. PanmonanmpHOe
IPUPOJIONIONB30BAaHUE M COXpaHEHHe OHolorndyeckoro pasHoobOpasuss 3emun.  OOmue
3aKOHOMEPHOCTH TJI00aJIbHBIX IKOJIOTMUECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca U
€r0 BEPOSATHBIE NTOCIIEACTBHS.

Pa3BuTHE METO10B MOHUTOPHHTA PAa3BUTHSI ONACHBIX TEXHOTEHHBIX MpolrieccoB. Cucmemmule
uccredosanusi nepexooa K pecypcocoepezaioujeli. U  KOHKYPEHMOCHNOCOOHOU  SHepeemuxe.
buonocuueckoe pasznoobpasue u ouopecypcel. Hayuonanvhele uHpOpMayuonnvie cucmemsl,
obecneyusarowue 00CMyn K UHGoOpMayuu no COCMOAHUI0 OMOeNbHbIX U008 U IKocucmem. OcHOBbl
9Kopeadunumayuu dKocucmem U cnocobos 060pvoul ¢ Ouonospeddcoenusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JleMoHCTpaL U

Tabmuubl u  cxembl: «3arps3HeHue atMocdepbl», «3arps3HeHHe THIpocheph»,
«3arpsizHeHue nouBb», «IlapHukoBbsiil 3¢ dekT», «Ocobo oxpaHsieMble PUPOIHBIE TEPPUTOPUNY,
«Mopenu ynpasisieMOro MUpay.

O6GopynoBanue: ¢dortorpadhuu OXpaHSIEMBIX PACTCHHH U J>KUBOTHBIX KpacHOW KHUTH
Poccuiickoit @enepanuu, KpacHoil KHUTH pernoHa.

Pe3epBHoe Bpems (8 1)

IIpakTHYyeckasi YacTh NPOrpaMMBbl.

JlaGopaTopHbie pabOThI
Ne Tema Lenb npoBeeHust 1a00paTOPHOI pabOTHI
1 «BbIsIBICHNE N3MEHUYUBOCTH Y 0COOCH 3aKpEeIUICHUE U TPOBEPKA 3HAHUI U YMEHUI
OJIHOTO BUAA» yYamuxcs
2 | «M3yuenue apomop}o30B U uaMOAAANTAIIAI YCBOCHHME HOBBIX 3HAHUM, UUTFOCTPALIHS
Y PaCT€HHI U JKUBOTHBIX)» M3y4aeMoro MaTepuaia
3 «IIpucrocobneHnst OpraHu3MoOB U UX YCBOEHUE HOBBIX 3HAHUM, WIUTIOCTpaIUs
OTHOCHTEJIbHAs 11eJ1eCO000Pa3HOCTh» M3y4aeMoro MaTepuaia

24



«CpaBHEHUE BUJOB 110 MOPHOIOTUYECKOMY
KPUTEPHIO

3aKpEIUICHUE U TPOBEPKA 3HAHUN U YMEHUI
yyamuxcs

5 «M3yueHne 1 OnMcaHue NCKONAeMBbIX YCBOCHHE HOBBIX 3HaHUI, NIUIIOCTpALUs
OCTaTKOB JJPEBHUX OPTaHU3MOB) U3y4aeMoro Marepuania
6 | «3ydyeHue ocOOEHHOCTEN CTPOEHUS CKeJleTa | 3aKpeIUIEHUE U IPOBEPKa 3HAHUM U yMEHU
YeJIOBEKA, CBA3AHHBIX C NPSIMOXO0XKIACHUEM) yyalmxcst
7 «M3yuenne METoA0B IKOIOIrMYECKUX YCBOCHHE HOBBIX 3HaHUI, NIUIIOCTpALUs
HCCIIEOBAHUI M3y4aeMoro MaTepualia
8 | «BplsgBIeHMHE IPUCIIOCOOIEHUN OPTraHU3MOB YCBOCHHUE HOBBIX 3HaHUI, NIUIIOCTPALUs
K BJIMSIHUIO CBETa» M3y4aeMOI0 MaTepuana
9 | «BpisgBrEHME IPUCIIOCOOIEHUH OPraHU3MOB YCBOCHHUE HOBBIX 3HaHUI, NIUIIOCTPALUs
K BJIMSIHUIO TEMIIEPATYPHI» U3y4aeMoro Marepuasia
10 | «AnaTomMuuYecKkrne 0OCOOCHHOCTH PaCTEHHA U3 YCBOEHHUE HOBBIX 3HAHUM, HIUTIOCTpALUs
pa3HbIX MECT OOUTAHUS» M3y4aeMOro MaTepuaa
11 «[IpucrocobneHust ceMsiH paCTeHUH K 3aKpEIUICHUE U IPOBEPKA 3HAHUM U YMEHUU
pacceneHuIo» ydamuxcst
[IpakTnueckue paboTh
1 «M3ydyenue ocoOeHHOCTEN CTPOEHUS YCBOEHHUE HOBBIX 3HaHUI, NIUIIOCTpALUs
pacTeHUil pa3HbIX OTJEIOB» U3y4aeMoro Marepuasia
2 «M3ydyenue ocoOeHHOCTEN CTPOEHUS 3aKpeIICHUE U TPOBEPKA 3HAHUN U YMEHUI
MI03BOHOYHBIX KHBOTHBIX)» yUalmxcst
3 «M3yueHne dKOJOrH4ecKuX afgantaunui 3aKpeIJICHUE U TPOBEPKA 3HAHUN U YMEHUI
YEIIOBEKa» yUalmxcst
4 YCBOEHHE HOBBIX 3HaHUI, NIUTIOCTpALUs

«I/I3yquI/Ie " OIIMCAaHHC yp603KOCI/ICTeMH»

HN3Yy4acMOTro Marcpuajia
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

JIMHHOCTHBIE PE3YJIBTATbHI

®dI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHS OOYyYarOIIUMHCS
IpOTrpaMM CpeHEro o0IIero 00pa30BaHus: JUYHOCTHBIE, METAIIPEAMETHBIC U MPEIMETHEIC.

B cTpykType JMYHOCTHBIX pe3ysibTaTOB OCBOCHMS IPOrpamMMbl IO OMOJIOTMU BbIIEIECHBI
CIIETYIOIIE COCTABIISIONINE: OCO3HAHUE 00YUJAIOIIMMICS POCCUMCKON TPaXKIaHCKON MICHTUIHOCTH
— FOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOINPEICIICHUIO, Haluyue Momusayuy K
00y4eHHIO OUOJIOTUH, YeleHanpasienHoe passumue BHYTPEHHUX YOKICHUN JTMYHOCTH HA OCHOBE
KJIFOYEBBIX IEHHOCTEHW U UCTOPUYECKUX TPAAULUI pa3BUTHS OMOJOTMYECKOr0 3HAHUS, 20MOGHOCHb
u cnocobHocms OOYYAIOIIUXCS PYKOBOACTBOBAaTbCS B CBOCH JIEATEILHOCTH IIEHHOCTHO-
CMBICIIOBBIMH YCTaHOBKAaMH, IPUCYIIMMHU CHCTeME OHOJIOTHYECKOr0 O0pa3oBaHMs, Haiuyue
npaoCO3HAHUSA IKOJIOTHYECKON KYIbTYPBI, CHOCOOHOCMU CMAgumMb LEINH U CTPOUTH KU3HCHHBIC
IUUTaHBbI.

JInuHOCTHBIE PE3yabTaThl OCBOCHHUS MPOTrpamMMbl 10 OMOJOTMHM JOCTHTAIOTCS B €IUHCTBE
y4eOHOM M BOCIUTATEIbHON AEATENBHOCTH B COOTBETCTBMU C TPAJULHOHHBIMU POCCHHCKUMHU
COLIMOKYJIbTYPHBIMHM, HCTOPHUYECKUMU M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, NPUHSATHIMU B
o0llecTBe IpaBUJIaMM W HOPMaMHU IOBEIEHUS M CIOCOOCTBYIOT IpolieccaM CaMOIIO3HAHU,
CaMOBOCIIMTaHUS M CaMOPa3BUTHS, PAa3BUTUsA BHYTPEHHEH IO3MLMH JIMYHOCTH, MATPUOTU3MA H
YB&)KEHHS K 3aKOHY W IIPaBONOPSAKY, YEJIOBEKY TpyJa U CTaplieMy IOKOJIEHHMIO, B3aUMHOIO
yBaXKeHMsI, 0EpPEKHOT0 OTHOIICHUS K KYJIbTYPHOMY HACIEAMIO U TPAIULUSM MHOTOHAIIMOHAIBHOTO
Hapona Poccuiickoit denepannu, NpUpOAE U OKPYKAIOIIEH cpere.

JIndHOCTHBIE PE3yNbTAThl OCBOEHUS ydeOHOro mpeamera «buonorus» JOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIUXcs PYKOBOJACTBOBATHCSA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM 1IEHHOCTHBIX OPHEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEKICHU,
COOTBETCTBYIOLIMX TPAJULIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOILECTBA, pAaCIIUPEHUE KU3HEHHOTO
OMBITA U ONBITA IEATEIBHOCTH B IPOLIECCE peau3ali OCHOBHBIX HAIPABICHUN BOCIMTATEIBHON
JEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

- c(hOpMHPOBAHHOCTh TPAKJAHCKONW MO3UIMU OOydaroulerocs Kak aKTUBHOIO H
OTBETCTBEHHOT'0 YJI€HAa POCCUNCKOr0o OOIIECTBA;

- OCO3HaHME CBOMX KOHCTUTYLMOHHBIX TpaB M OOS3aHHOCTEH, YyBa)KCHHE 3aKOHA U
IIPaBONOPSJIKA;

- TOTOBHOCTb K COBMECTHOI TBOPYECKOH NEATETHLHOCTH MPU CO3JIaHUM y4EOHBIX MPOEKTOB,
pelIeHnr yuyeOHbIX U MTO3HABaTeNIbHbIX 33/1a4, BBIMOIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

- CIIOCOOHOCTb OIpENeNATh COOCTBEHHYIO IO3UIMI0 IO OTHOLICHHWIO K SBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

- yYMEHHE YYHMThIBaTb B CBOMX JCHUCTBUSAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3alMOJICHCTBUS JIOAEH C pa3sHbIMU YOEKIEHHUSMH, KYJIbTYPHBIMH HEHHOCTSMU U COLHUATbHBIM
IIOJIOKEHUEM;

- TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBHIMOJHEHUS Y4EOHBIX,
[TI03HABATEJIHBIX U UCCIIEI0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOIICHUS K MHEHHUIO OIIIOHEHTOB
IIpU 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJIEPIKaHMS;

- TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOU 1EATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

- ¢(hopMUPOBAHHOCTH POCCUHCKON IPaXT1aHCKOW MICHTUYHOCTH, NATPUOTU3MA, YBAKECHUS K
CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH nepen PonnHoM, ropaocTu 3a cBoil Kpaid, cBoro Ponuny,
CBOH S13BIK U KYJBTYPY, IIPOLUIOE U HACTOSIIEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuu;
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- LEHHOCTHOE OTHOLICHHE K IIPUPOJHOMY HACIEOWI0O U MaMATHUKAM IIPUPOIBL,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPY/IE;

- CIIOCOOHOCTH OIICHMBaTh BKJIAJ POCCHMCKHX YYEHBIX B CTAHOBICHHE U pPa3BUTHE
OMOJIOTUH, IOHUMAaHUS 3HAYeHHsI OWOJIOTMU B MO3HAHUU 3aKOHOB MPHUPOBI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

- ujieiiHas yOexKIEHHOCTh, TOTOBHOCTD K CIIY>)KeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyns0y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

- OCO3HAHHUE TYXOBHBIX LIEHHOCTEW POCCUKMCKOTO HAPOa;

- ¢(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO TOBE/ICHUS;

- CIIOCOOHOCTb OLIEHMBATh CUTYAalMI0 U MPUHUMATh OCO3HAHHBIE PELEHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIECHHOCTH;

- OCO3HAHKE JJMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOHUMBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOILIEHHE K CBOUM pOJUTENSIM, CO3JaHHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O MPUHATUA LIGHHOCTCI71 CEMEUHON JXKU3HU B COOTBETCTBHUHU C TpagulusAMH HapoaOB
Poccuu;

4) 3cTeTHYECKOT0 BOCIIMTAHUS:

- 3CTETUYECKOE OTHOILIEHUE K MUPY, BKIIOUYasi SCTETHKY ObITa, HAYYHOI'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

- IOHUMAaHKE SMOIMOHAIBHOTO BO3ICHCTBHUS )KUBOM MPUPOABI U €€ IEHHOCTH;

- TOTOBHOCTH K CaMOBBIPAXXCHUIO B PAa3HBIX BHUAAX HCKYCCTBA, CTPCMIICHUC IIPOABJIATH
KauecTBa TBOPUYECKOU JTMUHOCTH;

5) ¢usnyeckoro BocmUTaHHs, (OPMHUPOBAHUSI  KYJBTYPbl  310POBbS M
IMOLUMOHAJIBLHOTO 0JIArONOIyYnsi:

- MIOHUMAaHHUE W peaju3alus 3JJOpOBOTO U Oe30macHOro o0pasa >KU3HH (3I0pOBOE MUTAHUE,
COONIOICHNE THUTMEHUYECKHX MPaBHII U HOPM, COAIaHCHPOBAHHBIM PEXHUM 3aHITHA U OTIbIXA,
peryisapHasd (i)I/ISI/I‘-IeCKaﬂ aKTI/IBHOCTI)), 6€pe)KHOFO, OTBECTCTBCHHOT'O U KOMIICTCHTHOI'O OTHOILICHUSA
K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBbIO;

- TNOHUMAaHHEC M[ICHHOCTH MpPaBHUJI HWHAWBUAYAJIBHOTO MW KOJUICKTHUBHOI'O 0e301acHoro
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

- OCO3HAHME MOCJEACTBUI M HENpPUATHUS BPEAHBIX MPHUBBIYEK (YHNOTpPEOJIEHUS aJIKOTroJs,
HApPKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHUS:

- TOTOBHOCTb K TPYly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0It00He;

- TOTOBHOCTh K aKTHBHOU ACATCIIBHOCTHU TEXHOJIOTHYECKOU U COHHaHBHOﬁ HAIpaBJICHHOCTH,
CIOCOOHOCTH HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENIHHO BBIMIOJIHATH TAKYIO 1€ATEIHHOCTS;

- MHTEPEC K pasNIuyHbIM cdepam MpoPeCCHOHAIBHON ACSITEIBPHOCTH, YMEHHUE COBEPIIATh
OCO3HaHHBIHM BBIOOP OyaymIeil npodeccun U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOPAa30BaHMIO HAa MPOTSHKEHUU BCel
KU3HU;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

- HKOJIOTUYECKHU I1eJIECO00pa3HOe OTHOIIEHUE K MPHUPOJIE KaK UCTOYHHUKY KM3HM Ha 3emie,
OCHOBE €€ CYIIIECTBOBaHMS,

- TIOBBIIICHHWE YPOBHS JKOJOTHYECKOW KYJIbTYPBI: MPUOOPETEHHE OIbITa IUIAHUPOBAHUS
MOCTYIKOB ¥ OLEHKH WX BO3MOXHBIX IMOCIIEICTBUM ISl OKPY>KAIOIIEN Cpeibl;

- OCO3HaHME TIIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MpoOiIeM U myTeil ux
pelieHus;

- CO0COOHOCTH UCIIONIb30BaTh MPUOOpETaeMble MPH U3Y4EHUN OMOJIOTHH 3HAHUS M YMEHHUS
MpU pelIeHuU MpoOJeM, CBSA3aHHBIX C paAlMOHAJIBHBIM MPUPOJONOIb30BaHHEM (COOMIOACHNE
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IIpaBWJI NIOBEACHMSI B IPUPO/JIE, HAIIPABIEHHBIX HA COXPAaHEHUE PABHOBECHUS B IKOCUCTEMAX, OXPaHy
BHJIOB, DKOCHCTEM, Orocdepsl);

- AKTUBHOE HENPHUATHE NCUCTBUHM, IPUHOCAIIMX BpEl OKPYKAIOIIEH NPUPOAHOU Cpene,
YMEHHE IPOrHO3UPOBATh HEOJArONpUATHBIE HSKOJOTMYECKUE IIOCIEACTBUS IPEeANPUHUMAEMbIX
JNENUCTBUN U IIPEAOTBPAILATD UX;

- HQJIWYME Pa3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, JKOJIOTMYECKOH KyIbTYpPBI, OIBITA
JESTEIbHOCTH ~ DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHUS  pPYKOBOJICTBOBaTbCS HMHU B
[IO3HABATEJIBHOM, KOMMYHUKAaTUBHOM M COLMAJIbHOM IIPAKTHKE, TOTOBHOCTM K YYacTHIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTMUYECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

- c(OpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKd UM  OOLIECTBEHHOM MpPAKTHKHM, OCHOBAaHHOI'O Ha JAMajore KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE S3bIKOBOM M YATATENIBCKOW KYJIBTYPBI KaK CPEICTBA B3aUMOIEHCTBUSA
MEX1y JIFOJIbMU U TIO3HAHUSI MUPA;

- NOHHMMaHHe crneuu(puKkd OUOJIOTUM KaK HayKH, OCO3HaHMs €€ poiau B (HOPMUPOBAHUU
paMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JAHUM IIEJIOCTHOTO IMPEICTAaBICHHUS 00 OKpY)KalomeM
MHpE KaK O €IMHCTBE IPUPObI, UeIOBEKa U O0IIECTBA, B IIO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH
U peLIeHUH NPo0JIeM COXPaHEHHS IPUPOJHOTO PaBHOBECHS;

- yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTUU JUIsl COBPEMEHHOW IIMBUIIU3AIMU: O0eCTIeYeHUs
HOBOTO YpPOBHSI Pa3BUTHSI MEIULMHBI, CO3/IaHUE IEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pelaTh pecypcHble NMpoOieMbl pa3BUTHUS YEJIOBEYECTBA, MOMCKA IMyTeH BbIXOJa U3 II00ATbHBIX
HKOJIOTMUECKUX MpodiieM M obecreueHus: mepexojia K yCTOHYMBOMY pPa3BUTHIO, PAllMOHAILHOMY
MCIOJIb30BAHUIO PUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

- 3aUHTEPECOBAHHOCTh B MOJTYYEHUH OMOJIOTMYECKUX 3HAHUUM B LIEJSAX MOBBIMIEHUS 001Iei
KYJIBTYpbl, €CTECTBEHHO-Hay4YHOH TIPaMOTHOCTH, KaK COCTaBHOW YacTH (PyHKIIMOHAJIbHOU
IrPaMOTHOCTH O0y4atonuxcs, GopMUpyeMOil Ipu U3y4eHUU OHOJIOTHH;

- NOHMMAaHHME CYIIHOCTH METOJOB IIO3HAHUS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJb30BaTh IIOJydyaeMble 3HAHUS JJI1 aHaiau3a W OOBSCHEHUs SBJIECHUI
OKpYKaloIIero MHpa M HNPOUCXOJAIIMX B HEM H3MEHEHWH, yMeHHe JenaTb OOOCHOBAaHHBIE
3aKJIIOYEHHST Ha OCHOBE HAyuYHbIX (AKTOB M HMEIOLIUXCS JaHHBIX C ILENbI0 TOJyYEHHS
JOCTOBEPHBIX BBIBOJIOB;

- CIOCOOHOCTh CaMOCTOSATEIbHO HCIOJIb30BaTh OMOJIOTWYECKUE 3HAHMS JUIsl pelIeHUs
po0JIeM B peabHbIX KU3HEHHBIX CUTYallUsX;

- OCO3HaHHE IIEHHOCTU HAay4HOH NeSTENbHOCTH, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO AESTENIBHOCTh HHINBUYAIbHO U B TPYIIIIE;

- TOTOBHOCTh U CIIOCOOHOCTH K HENPEPHIBHOMY O0pa30BaHUI0 M CaMOOOpPa30BaHHUIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM 1O OHOJOTMH B COOTBETCTBHM C JKU3HEHHBIMH
MOTPEOHOCTAMHU.

METAINPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe Pe3yiIbTaThl OCBOCHHS y4eOHOro mpemmera «bBHONOTHS» BKIIOYAOT:
3HaYUMBIE AN (QOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYUAIOIUXCS — MEXKIUCIUIUTMHAPHBIC
(MeXTpeMeTHBIC) O0IIeHAYYHBIC TTOHATHUS, OTPAKAIOIINE [IEIOCTHOCTh HAYYHOW KapTHUHBI MUPA U
cHenu(uKy METOJO0B TO3HAHMS, HCIOJIBb3yeMbIX B E€CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPTHs,
SIBJICHHE, TIPOIIECC, CHCTEMa, HayUHBIN (DaKT, MPUHITHUIL, THITOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSI,
UCCIIeIOBaHNe, HAONIOJICHNWEe, W3MEpPEeHHE, SKCIEPHUMEHT U JpYTHe); yYHHBEpCAlIbHBbIC yueOHbBIE
neiictBusi  (TIO3HaBaTeNbHBIC,  KOMMYHHKATHBHBIC,  PETyJSATHBHBIE),  OOecreunBaromnme
dbopMupoBanne (QYHKIHOHATHHOW TPAMOTHOCTH U COIUATHHONH KOMIIETEHIIMH OOydYaromuxcs;
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CIOCOOHOCTh o0yyJaromuxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMUS U YHHUBEpcajbHble Yy4eOHble JeMCTBUS B I[O3HABATEIbHON U
COLIMAJIBHOM ITPAKTHKE.

B pesynbrare u3zydeHuss OMONOTHMM Ha YPOBHE CpEAHEro o0O0IIero oOpa3oBaHUS Y
oOyuatomerocsi Oynyt chopmupoBaHbl TO3HABATEIbHBIC YHHBEpPCAIbHBIC YYCOHBIC ICHCTBUS,
KOMMYHHMKATHUBHBIE YHUBEpCajbHbIe yueOHbIE JICHCTBUS, PEryIsITUBHbIC YHUBEPCAIbHBIE YUeOHBIC
JCHCTBYSI, COBMECTHAS JICATEIBHOCTD.

MetanpeaMeTHble pe3yNbTaThl OCBOCHUS MPOrpaMMBbl CpelHEro oOmiero oopazoBaHUs
JOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMM A€l CTBUSIMMU:

1) 6a3oBbIe JJOTHYECKHUeE TeHCTBUS:

- CaMOCTOATEIbHO (QOPMYIUPOBATh W aKTyalM3UpOBaTh MpoOJieMy, paccMaTpuBarh €&
BCECTOPOHHE;

- HCIIOJIb30BaTh MPH OCBOCHUHM 3HAHUI NPUEMBI JIOTUYECKOTO MBIILICHUS (aHaIu3a,
CUHTE3a, CpaBHEHUS, Kiaccuukammu, 0000IIeHus ), PaCKPBIBATh CMBICT OMOJIOTHYECKUX TIOHATHH
(BBLOENATH WX XapaKTepHbIC MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMU MOHATUAMH);

- ONpEeNeNATh IEMH JSATCIBHOCTH, 3aJlaBas MapaMeTpbl M KPUTCPUU HX JIOCTHKCHUS,
COOTHOCHUTH PE3YyJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IEIISIMU;

- WUCIOJB30BaTh OWOJIOTUYECKUE MOHATHS JUIsi OOBsSCHEHUS (DAKTOB W SIBICHUH >KHBOU
MIPUPOJIBI;

- CTPOUTH JIOTUYECKHE pACCYKICHWS (MHIyKTHUBHBIC, JICIYKTUBHBIC, [0 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX, (OPMYIHPOBATH
BBIBOJIBI M 3aKJTFOYCHHS,

- TMIPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHHS CYIIECTBEHHBIX CBS3€H U
OTHOIIIEHWH B HU3Y4YaeMbIX OHMOJIOTMUYECKHMX OOBEKTaX, a TaKKe MPOTHBOPEUYMM Pa3HOrO poja,
BBISIBJICHHBIX B PA3JTUYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

- pa3pabaThIBaTh TUIAH PEIICHUS TIPOOJIEMBI C YIETOM aHaIM3a UMEIOIIUXCS MaTepUAThHBIX
1 HEMaTepUAIbHBIX PECYPCOB;

- BHOCUTH KOPPEKTHBHI B JCSITEIHHOCTH, OICHHBATH COOTBETCTBHE PE3YJIHTATOB IIEIISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITENFHOCTH;

- KOOPJAMHHUPOBATh M BHIMOJIHATH PabOTy B YCIOBHUSX peaTbHOr0, BHPTYaTbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

- pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBUS:

- BJIAJICTh HABBIKAMH y4EOHO-UCCIICIOBATEILCKON W TPOCKTHOW JESITeILHOCTH, HaBBIKAMU
paspelieHust MpoOieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TOUCKY METOJIOB
pEIIeHUs TPAKTUIECKHX 3a71a4, TPUMEHEHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

- WCIIONIb30BaTh pPAa3HYHBIC BUIBI JEATEIBHOCTH IO TOJIYYEHHI0 HOBOTO 3HAHUS, €ro
WHTEPIIPETAIMH, MPEOOPA30BAHUIO W MPUMEHCHHIO B YYEOHBIX CHUTYallHsX, B TOM 4YHCIIC IPHU
CO3/IaHUU YYEOHBIX U COIMANBHBIX MPOEKTOB;

- (hopMHpOBATH HAYYHBIN THIT MBIIUICHUS, BIQICTh HAYIHOW TEPMUHOJIOTHEH, KITFOYEBBIMHU
MOHATHSIMU U METOJIaMU;

- CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BATEIbHOW NESITEIBHOCTH H
KU3HEHHBIX CUTYaIIHIX;

- BBIABJIATH TNPUYMHHO-CIICACTBEHHBIE CBS3M U aKTyalU3UpOBaTh 3aJady, BbIIBHIaTh
TUNOTE3y €€ pelleHus, HAXOAUTh apTyMEHTHI JJIs IOKa3aTelbhCTBA CBOUX YTBEP)KICHUH, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHATM3UPOBATH MOJYYEHHBIC B XO/IE PEIICHHUS 3314 Pe3yIbTaThl, KPUTUIECKH OIEHUBATH
UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHUSX;

- aBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
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- OCYILECTBIISITh 1IEJICHANPABICHHBIM MOUCK MEepeHoca CPEIACTB M CIIOCOOOB JIEHCTBHS B
poeCCUOHATILHYIO CPEAY;

- yMeTh TEPEHOCHTb 3HAaHUS B I[IO3HABATENbHYID W TPAKTUYECKYI0 00JacTu
KHU3HENEATEIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTeiH;

- BBIJBUIaTh HOBBIE MJIEM, IpPEJIaraTb OPUIMHAIbHBIE IMOJIXOABI U PEIIECHUs, CTaBUTh
poOJIeMBI B 33J]a4H, JIOITYCKAIOIINE aJbTEePHATUBHBIEC PELICHUS.

3) pabora ¢ ungopmanmeii:

- OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHUKAX HMH(pOpMAIUH (TEKCT€ Y4eOHOTO MOcoOus,
HAy4YHO-NIONYJISIPHOW JUTEepaTrype, OMOJIOTMYECKUX CIIOBapsAX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHaIM3UpPOBaTh HHPOPMALMUIO PA3TUYHBIX BHIOB U (HOpPM
IIPEJCTABICHUS, KpPUTUUECKH OLIEHUBATh €€ J0CTOBEPHOCTh M HEIPOTUBOPEUYUBOCTH;

- (GopMyIHpOBaTh 3aIPOCHl W TPUMEHATH Pa3IMYHBIE METOIBI TPU TIOMCKE U OTOOpE
Ouosiornyeckoil nuupopmMay, HeOOXOIMMOH /IS BBIIIOJIHEHUS YUeOHbIX 3aa4;

- MPUOOpETaTh ONBIT HMCIOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILLIEHCTBOBATh KYJIbTYPY aKTHUBHOI'O HCIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM;

- CaMOCTOATENIBHO BBIOMpATh ONTUMAIBHYIO (OpMYy mpencTaBieHUs OWOIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYToe);

- HCIOJb30BaThb HAay4HbIM $3bIK B KayecTBE CpeAcCTBa Mpu paboTe ¢ OHOIOrM4ecKou
uHpopMaluel: NPUMEHATh XUMHUUYECKHe, (PU3MYecKHe M MaTeMaTU4eCKHe 3HAKU M CUMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKIATYypy, HCHOJb30BaTh M IPEOOpPa30OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HAIJISIHOCTH;

- BJAJNeTh HaBBIKAMHM pAcllO3HABaHWA U 3aIIUTHl HHQOpPMAaNuM, HWHHOPMAIIMOHHOK
0€301aCHOCTH JIMYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

1) oOenmue:

- OCYIIECTBJIATh KOMMYHHUKAIIMH BO BCeX cdepax XKU3HHM, aKTUBHO y4acCTBOBATh B JIMAJIOTE
WIA JUCKYCCHM IO CYIIECTBY OOCyKAaeMoil TeMbl (yMEHHE 3a/laBaThb BOIIPOCHI, BBICKA3bIBATh
CYXIIEHUS OTHOCHUTEIFHO BBHIMIOJHEHUS TIpeAjlaraeMod 3aJadd, YYHTHIBAaTb WHTEPECHl U
COIJIACOBAaHHOCTH MO3ULUI IPYTUX YUaCTHUKOB AMATOra WK AUCKYCCHUN);

- pacmo3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIICHWS, NMOHUMATh 3HAYEHHE COIHMAIbHBIX
3HAKOB, MPEJINOCHUIOK BO3HUKHOBEHMS KOH(JIMKTHBIX CUTYaIMi, yMETh CMAryaTb KOHQIMKTHI U
BECTH MIEPETOBOPHI,

- BJIQJIETh Pa3IMYHBIMH CIOCOOaMM OOIIEHHS M B3aWMOJICHCTBUSA, MOHUMATh HaMEpEeHHUs
IPYTUX JIOJCH, TPOSBISITh YBAKUTEIBHOE OTHOIICHHWE K COOECETHHWKY W B KOPpEKTHOH (opme
(bopMyIHpOBaTH CBOM BO3PAXKEHUS;

- pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3pPEHHSI C HCIOJIB30BAHHEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCThD:

- MIOHUMATh U HCIOJB30BATH NMPEUMYIIECTBA KOMAaHAHON M MHIMBUAYaJIbHOW pabOTHI MpU
pelieHnn OMOoJoTHYeCcKOr MpoOIeMbl, 0OOOCHOBBIBATh HEOOXOAMMOCTh NMPUMEHEHHUS TIPYMIIOBBIX
(dbopM B3aMMOAEUCTBUS MPH peIICHUH yueOHOH 3a1aun;

- BBIOMpATh TEMATHKY WM METOJbl COBMECTHBIX JEHCTBUH C Y4ETOM OOIIUX HWHTEPECOB U
BO3MOKHOCTEH Ka)K0T0 UiIeHa KOJUIEKTHUBA;

- NPUHUMATh 1€ COBMECTHOM JESATEIbHOCTH, OPraHMU30BBIBATE W KOOPIMHHPOBATH
JNEUCTBHUA 110 €€ TOCTHXKECHHUIO: COCTAaBJIATh IUIAH JEHCTBUM, PACIpPENeaTh POIU C Y4ETOM MHEHUU
YYaCTHUKOB, 00CYKIaTh pe3yabTaThl COBMECTHOU PaOOTHI;

- OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaKJOI0 YYaCTHHUKA KOMaH/bI B OOIIMI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;
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- Opeajiaratb HOBBIC MPOCKTLI, OLCHUBATL HACU C IMO3UIMKA HOBU3HBI, OPUTHUHAJIILHOCTH,
HPaKTUYECKON 3HAYUMOCTH;

- OCYIICCTBIISITh TO3UTHBHOE CTPATETHYECKOC IIOBEJCHUEC B PA3JIMYHBIX CHUTYAIHSIX,
HPOSIBIIATH TBOPYECTBO U BOOOPaXKEHUE, ObITh MHULIHATHBHBIM.

OBJia/ileHNe YHUBEPCAIbLHBIMH PEryJIATHBHBIMU JeiiCTBUSIMHU:

1) camoopranu3amnusi:

- HCIIOJBb30BAaTh 6I/IOHOI‘I/I‘-I€CKI/I€ 3HAHUA AJId BBISIBICHUA HpOGHeM U HUX pCHICHUA B
’KU3HCHHBIX M YYCOHBIX CHTYaIHsX;

- BBIGI/IpaTB Ha OCHOBE OMOJIOTMYECKUX 3HAHUK LCJICBBIC U CMBICJIIOBBIC YCTAHOBKH B CBOUX
JCHCTBUSX M MOCTYIKaX MO OTHOIICHUIO K JKUBOH IMPUPOJE, CBOEMY 3I0POBBIO U 3J0POBBIO
OKPYKaroIIHX;

- CaMOCTOSITEJIBHO OCYILECTBIISITh [MO3HABATEILHYIO JICSTEIbHOCTh, BBISBISTH MPOOJIEMBI,
CTaBUTHh U POPMYIUPOBATH COOCTBCHHBIC 33/1a4M B 00PA30BATEIBHON JACSITEILHOCTH M KU3HEHHBIX
CHUTYaIIUsX;

- CaMOCTOSITEIILHO COCTABJIATH IIAH PEIICHHUS MPOOJIEMBI C Y4ETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTCHUII;

- 1aBaTb OLICHKY HOBbBIM CUTYAIIUAM,

- pacUIMpsATh PAMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX IPEIIIOYTCHHA;

- JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PELICHMUE;

- OLICHUBATH IPUOOPETEHHBI OIIBIT;

- CIIOCOOCTBOBATh (DOPMHUPOBAHUIO M TIPOSIBICHUIO IIMPOKON SPYAUIIMN B pa3HBIX 001acTsIX
3HAHW1, IOCTOSHHO MOBBIIIATH CBOM 00pPa30BaTENIbHbIN 1 KYJIbTYPHBIH YPOBCHb.

2) CAMOKOHTPOJIb:

- JaBaTh OIICHKY HOBBIM CHTYAIlMsIM, BHOCHUTb KOPPEKTHBBHI B JIESITEIBHOCTh, OIICHHBAThH
COOTBETCTBHE PE3YJIbTATOB IIEIISM;

- BIIQJICTh HABBIKAMH [TO3HABATEIBHON peICKCHH KaK OCO3HAHMUS COBEPIIACMBIX JCHCTBHIA
U MBICIIMTCIIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBaHI/II\/'I, HUCITIOJIB30BATh HpI/IéMBI pe(l)J'ICKCI/II/I
ISl OLICHKH CHUTYAlluH, BHIOOpPA BEPHOTO PEIICHUS;

- YMCTb OLICHUBATh PUCKU U CBOCBPEMCHHO IMMIPUHUMATL PCIICHUS 110 X CHUKCHUIO,

- IPUHUMATh MOTHBBI M aPI'yMEHTBI IPYTHX MPH aHAIH3E PE3yIbTaTOB JACSTEIbHOCTH;

3) npuHsiTHE CeOs M APYIrUX:

- IPUHUMATbH Ce0sl, TOHUMasi CBOM HEJOCTAaTKU M JIOCTOWHCTBA;

- IPUHAMATh MOTHBBI U aPTYMEHTHI IPYTUX IPH aHAIU3E PE3YIbTaTOB IEATEIBHOCTH;

- IpU3HABATh CBOE MPABO U MPABO JPYTUX Ha OIIHOKHY;

- pa3BUBaTh CIIOCOOHOCThH MIOHUMATh MHP C TIO3UIMH JPYTOTo YeIOBeKa.

HPEAMETHBIE PE3YJIbTATHI

[IpenMeTHble pe3yabTaThl OCBOEHUS cojllep)kaHUd ydeOHoro mnpeamera «buonorus» Ha
yriyOJa€HHOM YpPOBHE OpPHEHTHMPOBAHBI Ha obOecrieueHue MpOoPHUILHOIO 00y4eHHs O0O0YdYarolIMXCs
6uonoruu. OHU BKIIIOYAIOT: cHelu(prUecKkre Ui OMOJIOTUH Hay4YHbIE 3HAHUS, YMEHUS U CIOCOObI
JeUCTBUI 1O OCBOEHHIO, MHTEpPHpETallud M MpeoOpa3oBaHUIO 3HAHWM, BUABI JESITEIBHOCTH IO
MOJIYUEHUIO HOBBIX 3HAHUH M HX NPUMEHEHHUIO B PA3IMYHBIX YYE€OHBIX, a TaKXKe B peajlbHBIX
KU3HEHHBIX cuTyalusax. [IpenmeTHsle pe3yabTaThl IPEICTABIEHBI 110 TOAAM U3Y4YECHHUS.

[IpenmeTHBIC pe3yabTaThl OCBOCHUS yueOHOTOo npenmera «buomorusi» B 10 Kracce NOMKHBI
OTpaXkaTh:

- ¢(hOpMHUPOBAHHOCTH 3HAHUI O MecTe U POJIK OUOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(bOopMHPOBAHNUN €CTECTBEHHO-HAyYHON KapTUHBI MUPA, B MIO3HAHUH 3aKOHOB MPUPOABI U PELICHUU
po0GsieM parMoHaIbLHOTO MPUPOIOTNONb30BAHMS, O BKIIAJE POCCUICKUX M 3apyOekHBIX yYEHBIX B
pa3BuTHE OMOJIOTHH;
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- BJIaJICHUE CHUCTEMOH OHMOJOrMYecKMX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOIIOJAraloline
OMOJIOTMYEeCKHEe TEPMUHBI U TOHATHUS (KU3Hb, KJIETKa, OPraHM3M, METab0OJu3M, TOMEOCTas,
CaMOpETyJIALNs, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTb, MU3MEHUYMBOCTh, POCT U DPA3BUTHE),
ounonornueckue Teopuu (kinerounas teopus T. [lIBanna, M. IlIneinena, P. Bupxosa, xpoMocomHas
Teopus HacnenctBeHHoctu T. Moprana), yuennst (H. . BaBunoBa — o 1ieHTpax MHOTo0Opasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€IMHOOOPa3us MOTOMKOB IEPBOr0 MOKOJICHHUS,
paclleIIeHHs], YUCTOTHI TaMEeT, HE3aBUCUMOTro HacienoBaHus I'. MeHienst, roMoJI0rn4eckux psaoB
B HacyencTBeHHOU n3menunBoctu H. M. BaBunosa), npuHIUIBL (KOMILIEMEHTAPHOCTH);

- BJIQ/ICHUE OCHOBHBIMHM METOJAMH HAayYHOTO MO3HAHUS, MCIIOJIb3YEMbIX B OMOJIOTUYECKUX
UCCIIETOBAHMX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHHE, HAOIIOIEHUE, SKCIIEPUMEHT);

- YMEHME BBIACIATh CYLIECTBEHHbIC NPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U 3YKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJETOYHBIX OPraHU3MOB, B TOM 4Hcie OakTepuid, rpuOOB, pacTeHUH,
KUBOTHBIX U YEJIOBEKAa, CTPOCHHUSI OPraHOB U CUCTEM OpPraHOB PACTEHHI, KMBOTHBIX, UEIIOBEKA,
MIPOLIECCOB JKU3HEACATEIbHOCTH, MPOTEKAIONINX B OPraHW3Max PacTeHUH, )KMBOTHBIX U YeNIOBEKa,
OMOJIOTHYECKUX TMPOIECCOB: 0OMEHa BemlecTB (MeTaboyM3M), MpeBpaIleHusl YHeprun, OpoKeHus,
aBTOTPO(HOI0 U reTepoTpodHOro TUIIOB MUTAHUS, POTOCHHTE3a U XEMOCHHTE3a, MUTO03a, Mel03a,
ramMeToreHesa, sMOpuoreHes3a, nocTaMOPHOHAIBHOIO Pa3BUTHSL, PAa3MHOXKEHUS, WHIAUBUAYAIbHOTO
pa3BUTHA OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB, IeTepO31ca, HCKYCCTBEHHOTO 0TOO0pa;

- YMEHME YCTaHABJIMBAaThb B3aUMOCBSI3U MEXKIY OpPraHOMAAMU KJIETKHM U UX (YHKIUSAMHU,
CTPOCHHEM KJIETOK Pa3HbIX TKaHeW M MX (PYHKIHUIMH, MEXAY OpraHaMH M CUCTE€MaMU OPraHOB y
pacTeHMil, )KUBOTHBIX M YEJIOBEKa M MX (DYHKIHUAMH, MEKAY CHCTEMaMH OPTraHOB U UX (DYHKIMSIMH,
MEXy dTarnaMu OOMeHa BEIIEeCTB, dTalaMH KIETOYHOTO UKJIA U KU3HEHHBIX [IUKIOB OPTaHU3MOB,
sTanamMu SMOPHUOHAIIBHOTO Pa3BUTHsL, T€HOTUIIOM U (DEHOTUNOM, (EHOTUIIOM U (haKTOpamMu Cpebl
oOuTaHus;

- YMEHHUE BBIABIATh OTJIMYHUTEIbHBIE MPU3HAKH >KUBBIX CHUCTEM, B TOM YHCJE PAaCTEHUH,
KUBOTHBIX U YEJIOBEKA;

- YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUINE apryMEHThI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs1 JOKA3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

- yYMEHHE pemniarb OMOJOTMYECKHE 3aJaud, BBIABIATH NPUUMHHO-CIEJCTBEHHBIE CBSI3U
MEXy UCCIeNyeMbIMH OMOJIOrMYECKUMH MPOLECCaMH U SIBIICHUSIMM, JI€IaTh BBIBOABI U MPOTHO3BI
Ha OCHOBaHUU MOJIYYEHHBIX PE3YJIbTAaTOB;

- YMEHHE BBINOJHATH JJAOOpAaTOpHBIE M NMpakTHYeCKUe paboThl, cOOI0AAaTh MpaBUia MPH
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYJOBaHHUEM;

- YMEHHE BBIJBUraTh THUIOTE3bl, MNPOBEPATH HX HKCIEPUMEHTAIBHBIMU CpPEICTBAMH,
dbopMynupys Ledb UCCIeA0BaHUs, aHAIM3UPOBATh ITOYYEHHbIE PE3YNIbTaThl U JIEJIaTh BbIBO/IBI,

- YMEHHME y4YacTBOBaTh B y4eOHO-HCCIEN0BAaTENbCKOH paboTe Mo OMOJOrHH, SKOJIOTUH U
MEAUIMHE, MPOBOAMMON Ha 0aze MIKOJbHBIX HAyYHbIX OOLIECTB, W MYOJIMYHO MPEACTABIATH
MOJTyYeHHBIE PE3yJIbTaThl HA YIEHUUECKUX KOH(EpEeHIUIX;

- YMEHHE OLIEHUBATh 3THYECKUE ACTIEKThl COBPEMEHHBIX HCCIEA0BaHUN B 00JacTH OMOJIOTUU
Y MEULMHBI (KJIOHUPOBaHNE, UCKYCCTBEHHOE OINIOIOTBOPEHUE, HATIPABICHHOE U3MEHEHUE TeHOMA
U CO3/IaHH€ TPAHCTEHHBIX OPTaHU3MOB);

- YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BHIOOD OymyIiel mpodeccuoHaIbHON AEATENbHOCTH B
o0nacTi OMOJIOTHH, MEAULIMHBI, OMOTEXHOJOTUH, BETEPUHAPUU, CEIbCKOTO XO3SHUCTBA, MUILEBOMN
MIPOMBIIIJICHHOCTH, YIIIyOJIsTh MO3HABATEIbHbIM MHTEPEC, HApaBICHHbIM Ha OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOIICH MPOPECCUr M MPOJOHKEHHE OMOJIOTMYECKOTO 00pa3oBaHUs B OpraHU3AIMIX
CpeaHero NpoQecCuOHaIbHOTO U BBICIIIETO 00pa30BaHusl.

[IpenmeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO npenmMera «buomorusi» B 11 Kaacce NOKHBI
OTpaXkaTh:

- ¢(hOpMHUPOBAHHOCTH 3HAHUI O MeCTe U POJIM OUOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(GbOopMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B IIO3HAHUU 3aKOHOB
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IPUPOJBl M PEIICHUM SKOJIOTHYECKUX MPOOJIEM YelIOBEUeCTBa, a TAaKXKE B PEIICHUH BOIPOCOB
paIOHAaIBLHOTO MPUPOOIOIB30BAHUS, U B (OPMUPOBAHUU IIEHHOCTHOTO OTHOILIEHUS K MPUPOE,
OOIIIECTBY, YENIOBEKY, O BKJIAJe POCCUHCKHX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOT 1Y,

- YMEHHE BIAJIeTh CHCTEMOW OMOJIOTHUECKMX 3HAHWU, KOTOpas BKJIIOYAET ONPEACICHUS U
MOHMMAaHUE CYIIHOCTH OCHOBOIIOJATalOUIMX OHOJIOTHYECKUX TEPMUHOB U TOHATUH (BHI,
skocuctema, Ouocdepa), Ouonormueckue Tteopun (dBomonmoHHas Teopuss Y. JlapBuHa,
CUHTeTHYeCKass Teopus s3Boironuu), yueHus (A. H. CesepuoBa — 0 myTax M HampaBICHHSIX
spommonnn, B.W. BepHaackoro — o 6uocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecus Jlx. Xapau u
B. BaiinGepra, 3apogsimeBoro cxoactBa K. M. boapa), mpaBuna (munumyma lO. JIuOuxa,
HKOJIOTUYECKOM MUPaMUIbI SHEPTHH), TUIIOTE3bI (TUnore3a «mupa PHK» V. I'nnbepra);

- yYMEHHME BJAJE€Th OCHOBHBIMM METOJAMU HAYYHOT'O TO3HAHMS, HCIOJb3yeMbIMH B
OMOJIOTUYECKUX HCCIENOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHCaHHWE, HW3MEpEHHeE,
HaOII0/IeHNe, IKCIEPUMEHT), CIOCOOAMU BBISBJICHHS M OLICHKH AHTPOIOTCHHBIX H3MEHEHHH B
IPUPOJIE;

- YMEHHE BBIJCNATh CYIIECTBEHHbIC MPHU3HAKU: BUAOB, OHMOTEOIICHO30B, HKOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOIIETO, JBIKYIIETO M  Pa3phIBAIOIIETO ECTECTBEHHOTO OTOODa,
QJJIONIATPUYECKOT0 U CUMITATPUUECKOTr0 BUI000PA30BaHMSI, BIUSHUS JBIKYIIUX CHII 3BOJIOIUU Ha
reHO(OH] TOMYJSIUKN, MPUCIOCOOICHHOCTH OpPraHM3MOB K Cpele OOWTaHWs, YepeqOBaHUS
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB U OTOKA YHEPTHH B SKOCUCTEMAX;

- YMEHHE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY INPOLECCAMH HBOJIONHUH, JBIKYIIMMU
CHJIaMH aHTPOIIOT€HE3a, KOMIOHEHTAMHU Pa3UYHBIX AKOCHCTEM M MPHUCIOCOOJICHUSIMH K HUM
OpTaHU3MOB;

- YMEHHE BBIABIATH OTIMUYUTENbHBIC TPU3HAKHU KHUBBIX CHCTEM, IPUCIOCOOIEHHOCTh BUIOB
K cpene oOurTaHus, aOMOTHYECKMX W OMOTHYECKHMX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIOT€HHBIX N3MEHEHUH B HKOCUCTEMAX CBOEH MECTHOCTH;

- YMEHHUE WCIOJbh30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTUYECKYI0 TEPMHHOJIOTHIO U
CUMBOJIMKY JJIsi JOKa3aTelbCTBAa POJACTBA OPraHU3MOB Ppa3HBIX CHCTEMaTHMYECKMX TIpyIII,
B3aMMOCBSI3 OPTaHW3MOB M CpeAbl OOWTaHUS, €IWHCTBA YEJIOBEYECKHX pac, HEOOXOANMOCTH
COXpaHEHMsT MHOrooOpas3usi BUIOB M SKOCHCTEM KaK YCJIOBMs COCYLIECTBOBAHHMS NPUPOABI U
YeJI0BEYECTBA;

- YMEHHE peliaTh OHOJOrMYecKHe 3aJayH, BBIABIATh HPUUUHHO-CIEJICTBEHHBIE CBSI3U
MEXy UCCIeTYEeMbIMH OMOJIOTHYECKHMH TPOIIECCAMH U SIBIICHHUSIMH, JI€TaTh BBIBOJBI U TIPOTHO3HI
Ha OCHOBAHUH IOJyYEHHBIX PE3YJIbTaTOB;

- YMEHHE BBINOJHSTH JJAOOpaTOpHbIE U MpakTHUecKue paboThl, coOMI0AaTh MpaBuia MpU
paboTe ¢ yueOHbIM U 1a00paTOpHBIM 000pPYI0BAHUEM;

- yMEHHWE BBJIBHTaTh THIIOTE3bl, IMPOBEPITh HX DKCIEPUMEHTAIBHBIMUA CpEICTBAMH,
bopmMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh MOJYUYECHHBIE PE3Y/IbTAThl U JIeNaTh BHIBOJIBI,

- YMEHHE yYacTBOBaTh B y4e€OHO-HCCIIEIOBATEIHCKOW paboTe MO OMOJOTUM, DKOJIOTHH M
MEIUIMHE, TPOBOJUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W MYOJUYHO MPEICTABIATH
MOJTyYCHHBIEC PE3yJIbTAThl HA YICHUYECKUX KOH(EPEHIUX;

- YMEHHME OIICHMBATh THIIOTE€3bl W TEOPHM O MPOUCXOXKACHUU KHU3HM, UEIOBEKa U
YeJIOBEYECKHX pac, O MPHYMHAX, IOCIEACTBUSIX M CIIOCO0aX TMpenoTBpaIleHHs TII00aTbHBIX
W3MEHeHul B buocdepe;

- YMEHHE OCYIIECTBIISTH OCO3HAHHBIN BBIOOP Oyaymiel npodeccnoHaIbHOW NeITeIbHOCTH B
obnacTi OMOJIOTHH, 3KOJOTHH, MPUPOIONOIB30BAHUS, MEIUIUHBL, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPUU, CEIBCKOTO XO34KCTBA, MHUILEBON MPOMBILIUIEHHOCTH, YIIyOJIATh IMO3HABATEIbHBIN
MHTEpEC, HANpaBJICHHBIH HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH MPOQeEecCuu U MPOJOJIKEHUE
OMOJIOTMYECKOTO O00pa30BaHUS B OpPraHU3ANMIX CPEAHEr0 NPOo(EeCCHOHATBLHOTO U BBICIIETO
o0Opa3oBaHMUsI.
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TEMATHYECKOE INTAHUPOBAHHUE

https://school.oblakoz.

10 KJIACC
HaunMeHoBaHUe KosnyecTBo yacoB D/IeKTPOHHBIE HanpagieHusi peajin3aiiii BOCIUTATEIbLHOTO
pa3aeyioB U TeM B Kourpo IIpakru (undposbie) NOTeHuna I
NPOrpaMMblI Cero | IbHbIE yeckne  OOpa3oBaTeJibHbIE
padorsl  pabdoThbl  Pecypcehl
- TP@XXJIAHCKOE BOCITUTAHHE
S0P «Tpesmiep - MATPUOTUYECKOE BOCITUTAHHUEC
«OBIAKO SHAHILIDY, - IyXOBHO-HPaBCTBEHHOE BOCITUTAHUE
- 3CTETUYECKOE BOCITUTAHUE
buonorus, 10 kimace
. - huzmueckoe BocnuTanue, GOpMUPOBAHUE KYJIBTYPBI
1 buosorus kak 1 (yrmyOseHHbIi 3JI0POBBS U IMOLIMOHAIBLHOTO OJIarOTOTyYHsl.
HayKa YPOBEHE)» - 3KOJIOTMYECKOE BOCIIUTAHUE
https://school.oblakoz. - IEHHOCTH HAYYHOT'O TO3HAHMSI
ru/materials/463622
D0P «Tpenaxep - TPAXXJIAaHCKOE BOCITUTAHHE
«O06aKko 3HaAHUI». - IaTPUOTUYECKOE BOCIIUTAHNE
buomnorus, 10 knace - IyXOBHO-HPaBCTBEHHOE BOCITUTAHUE
Kusble (yrnyGneHHbIH - DCTETUYECKOE BOCIIMTAHUE
2 CHUCTEMBI 1 NX 2 YPOBEHB)» - usnueckoe Bocuranue, GOPMUPOBAHHE KYIILTYPHI
H3y4CHHC 3710POBBS U SMOLIMOHAILHOTO OJIArOIOIyUHSI.
https:// SCh_OOI .Oblakoz. - DKOJIOTUYECKOE BOCIIUTAHUE
ru/materials/463622 - IEHHOCTH HAYYHOT'O IMO3HAHHMSI
D0P «Tpenaxep - TPaXKIaHCKOE BOCIIUTAHHE
«O061aK0 3HAHUINY. - MATPUOTUYECKOE BOCIIUTAHUEC
BHOJOr M buonorus, 10 kimace - IyXOBHO-HPABCTBCHHOC BOCIIMTAHUEC
3 B 2 0.5 (yrnyGneHHbIi - 3CTETUYECKOE BOCIIUTAHUE
YPOBEHB)» - (husmueckoe BocmuTaHue, GOPMUPOBAHUE KYIIBTYPHI

300POBbEA U OMOITMOHAJIBHOT O 6narononytms[.
= OKOJIOTMYE€CKOEC BOCIIMTAHUC
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ru/materials/463622

- HCHHOCTHU HAYYHOTI'O IIO3HAaHUA

XuMuyeckas

O0P «Tpenaxep
«0O01aK0 3HaHUI.
buonorus, 10 kiacc

- I'pa’)kKaAaHCKOC BOCIIUTAHUC
- IATPUOTUUCCKOC BOCIIMTAHUEC
- AYXOBHO-HPABCTBCHHOC BOCIIUTAHUC

(yriryGieHHbIH - 9CTETHYECKOE BOCIIUTAHHE
OpraHusaris 10 1 YPOBEHB)» - pusryeckoe BoCIIUTAHUE, (HOPMUPOBAHKE KYIIBTYPhI
KICTKH 3710pPOBbSl M SMOLMOHAILHOIO OJIaronoIydus.
https://school.oblakoz. - HKOJIOTMYECKOE BOCHIUTAHUE
ru/materials/463622 - EHHOCTH HAYYHOTO MO3HAHHS
DOP «Tpenaxep - IPAXKIAHCKOE BOCIIUTAHUE
«O061aKo 3HAHUI». - IATPUOTUYECKOE BOCIIUTAHUE
Buosnorus, 10 knace - IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE
Crpoenue n (yriayOneHHbII - 5CTETHYECKOE BOCITUTAHUE
byuxuumn 8 2 YPOBEHB)» - pu3nUECcKOe BOCIUTAHKE, (HOPMHUPOBAHKE KYIBTYPBI
KJICTKA 3710POBBS U SMOLIMOHAILHOTO OJIArOIOIYYHSL.
https://school.oblakoz. - 9KOJIOTHYECKOE BOCTIUTAHHE
ru/materials/463622 - LIEHHOCTH HAYYHOTO TIO3HAHUS
DOP «TpeHaxep - IPAXKIAHCKOE BOCIIUTAHUE
«O06aKko 3HAHUI». - IaTPUOTUYECKOE BOCITUTAHNE
OOMeH BeecTB buromnorus, 10 xnacce - IyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE
¥ [IPEBPALLICHHE 9 ) (yrnyOneHHBbIN - 3CTETHUYECKOE BOCIIUTAHUE
SHeprun B YPOBEHB)» - (usnueckoe BocnuTanue, GOPMUPOBAHUE KYIILTYPHI
KIIeTKe 3710POBBS U DMOLIMOHAILHOTO OJIArOIOIYYHS.
https://school.oblakoz. - 9KOJIOTHYECKOE BOCTIUTAHHE
ru/materials/463622 - IIEHHOCTH HAYYHOTO TO3HAHUS
0P «TpeHa)Kep - TPaXXIaHCKOC BOCIIUTAHUEC
Hacnencrenna «O61aK0 3HAHHID. - MATPHOTHYECKOE BOCITUTAHUE
1 MHpOPMALHS 9 05 Buosnorus, 10 knace - IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE

U peannszanus eé
B KJIETKE

(yrmyOGyieHHBIH
YPOBEHbD)»

- 3CTCTUYCCKOC BOCIIMTAHHUEC

- usnyeckoe BocnuTaHue, GoOpMUPOBAHUE KYJIbTYpPbI

3A0POBbA U ODMOIIMOHAJIBHOT' O 6narononqul.
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ru/materials/463622

D0P «Tpenaxep
«O01aK0 3HAHUI.
buonorus, 10 kmacc

- 3KOJIOTHYECKOEC BOCIIMTAHUC
- ICHHOCTHU HAYYHOT'O ITO3HAHUA

- IrpaXXa1aHCKO€ BOCIIUTAaHUEC
- IAaTPUOTUYCCKOC BOCIIUTAHUC
- IYXOBHO-HPABCTBCHHOC BOCIIMTAHUC

YK u3HeHHEIA (yrinyOneHHbIN - 3CTETUYECKOE BOCIIUTAHUE
8 UK KIETKH 6 1 YPOBEHB)» - (hm3nueckoe BocUTaHKe, (HOPMHUPOBAHHE KYIbTYPHI
3JI0POBbBSI U IMOIIMOHAILHOTO OJIaromoryyusi.
https:// SCh_OOI .Oblakoz. - DKOJIOTMYECKOE BOCIIUTAHHE
ru/materials/463622 - HEHHOCTH HAYYHOTO ITO3HAHHUS
D0P «Tpenaxep - TPAXJAHCKOE BOCIIUTAHUE
«O06nako 3HaHUI. - HATPHOTUYECKOE BOCITUTAHHE
buosnorus, 10 knace - yXOBHO-HPABCTBEHHOE BOCIIUTAHUE
Crpoenne u (yriy6neHHbII - 5CTETHYECKOE BOCITUTAHUE
9 byHKINN 17 1.5 .
YPOBEHB)» ¢busnyeckoe BocnuTanue, GOPMUPOBAHHUE KYJIBTYPHI
OpratHusmMoB 37I0POBbS U SMOLMOHAILHOTO OJIArOIOIyYHS.
https://school.oblakoz. - 9KOJIOTHYECKOE BOCIIUTAHHE
ru/materials/463622 - HEHHOCTH HAyYHOT'O ITO3HAHMS
O0P «Tpenaxep - IPaX/1aHCKOE BOCIIUTAHNE
«O0naKo 3HaHUI. - MATPUOTUYECKOE BOCITUTAHUE
buomnorus, 10 xnace - lyXOBHO-HPABCTBEHHOE BOCIIUTAHUE
PazmHO)eHHe 1 (yrimyOseHHBIH - 3CTETUYECKOE BOCIIUTAHUE
10 pa3BUTHE 8 1.5 -
YPOBEHbB)» ¢u3nueckoe BocuTaHue, GopMHUpoOBaHUE KYJIbTYPHI
OprafusmMoB 3/10POBbsl U ODMOIMOHAILHOTO GJIAr OOy YHS.
https://school.oblakoz. - HKOJIOTHYECKOE BOCIIUTAHUE
ru/materials/463622 - HIEHHOCTH HAYYHOTO IMO3HAHUS
I'enernka — - TP@XJJaHCKOE BOCITUTaHHE
D0P «Tpenaxep DI
HayKa o - - MATPUOTUIECKOE BOCTIUTAaHUE
«O0651ako 3HAaHUI».
11 HaCJIEACTBEHHOC 2 0.5 Eronorus. 10 x1ace - JIyXOBHO-HPABCTBEHHOE BOCIIUTAHUE
TH U ’ . - ACTETUIECKOE BOCTIUTAHUE
(yrmyOGyieHHBIH
M3MEHYHUBOCTH - (huznueckoe BocnuTanue, GopMUpOBaHUE KYIBTYPHI
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OPraHU3MOB YPOBEHB)» 3JJ0POBBS U IMOIIMOHAIBHOTO 0JIarOnOIydHsl.
- DKOJIOTUYECKOE BOCTIUTAaHUE
https://school.oblakoz. - HEHHOCTH HAYYHOTO MO3HAHMUS
ru/materials/463622
D0P «Tpenaxep - TPAXJAHCKOE BOCIIUTAHUE
«O0nako 3HaHUI. - HATPHOTUYECKOE BOCITUTAHHE
3aKOHOMEPHOCT buomnorus, 10 knace - IyXOBHO-HPAaBCTBEHHOE BOCIIUTAHHE
- (yrmyOneHnHsIit - 3CTETHYECKOE BOCITUTAHUE
HACJIEICTBEHHOC 10 1 YPOBEHB)» - (huzmueckoe BocruTanue, GOPMHUPOBAHUE KYITBTYPHI
™ 3JI0POBBS U IMOLIMOHAIBEHOTO 0J1arOnoIyyus.
https://school.oblakoz. - HKOJIOTHYECKOE BOCIIUTAHUE
ru/materials/463622 - IEHHOCTH HAYYHOTO TIO3HAHHUS
D0P «Tpenaxep - TPAXJAHCKOE BOCIIUTAHUE
«O0nako 3HaHUI. - HaTPHOTUYECKOE BOCITUTAHHE
buonorus, 10 kinacc - [yXOBHO-HPABCTBEHHOE BOCIIUTAHUE
3aKOHOMEpHOCT (yriy6neHHbII - 5CTETHYECKOE BOCITUTAHUE
13 u 6 1 YPOBEHbB)» - (usnyeckoe BocnuTaHue, GOPMUPOBAHUE KYJIbTYpPbI
M3MCHINBOCTH 3/10POBbsl U DMOIMOHATBLHOTO GJIArOMIOTYYHS.
https://school.oblakoz. - HKOJIOTUYECKOE BOCTTUTAHUE
ru/materials/463622 - HEHHOCTH HAyYHOT'O ITO3HAHMS
30P «Tpenaxep - TP@XJJaHCKOE BOCIIUTaHHE
«O06aKo 3HAHUI». - IaTPUOTUYECKOE BOCIIUTAHNE
buomnorus, 10 knace - TyXOBHO-HPaBCTBEHHOE BOCITUTAHUE
TeHeTHKA (yrnyOneHHBbIN - 3CTETUYECKOE BOCIIUTAHUE
14 YenoBeKa 3 0.5 YPOBEHB )» - (huznueckoe BocnuTanue, GopMUpOBaHUE KYIIBTYPHI
3JI0OPOBBSI ¥ IMOIIMOHAILHOTO OJIaroImoydusi.
https:// SCh_OOI .oblakoz. - DKOJIOTUYECKOE BOCIIUTAHUE
ru/materials/463622 - IEHHOCTH HAYYHOTO ITO3HAHHMS
Ceexust 30P «TpeHaxceip - TP@XJJaHCKOE BOCITUTaHHE
15 4 1,5 «O0nako 3HAHUI. - MATPUOTUIECKOE BOCTIUTAHUE
OpPTraHU3MOB

buonorus, 10 knacc

- AYXOBHO-HPABCTBCHHOC BOCIIUTAHUC
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(yrmyOneHHBIH
YPOBEHbB)»

https://school.oblakoz.

ru/materials/463622

- 3CTECTUYCCKOC BOCIIMTAHHUEC

- (huznueckoe BocnuTanue, GopMUpOBaHUE KYIBTYPHI

3A0POBbA U SMOIUOHAJIIBHOI'O 6J'Ial"Ol'IOJ'Iy‘II/I5I.
- 3KOJIOTMYC€CKOEC BOCIIMTAHUC
- HCHHOCTH HAY4YHOTI'O IIO3HAaHUA

D0P «Tpenaxep
«O01aKo 3HAHUIDY.

- IrpaXXa1aHCKO€ BOCIIUTAHUEC
- IAaTPUOTUYCCKOC BOCIIUTAHUC

BHOTEXHOIOHSI buonorus, 10 kimacc - lyXOBHO-HPAaBCTBEHHOE BOCIIUTAaHUE
" (yrinyOneHHbIN - 3CTETUYECKOE BOCIIUTAHUE
16 CHHTETHUECKAS 4 0,5 YPOBEHB)» - (husnyeckoe BocnuTaHue, GOPMUPOBAHUE KYIbTYpBhI
GHOJIOTHS 3JJ0POBBS U IMOLIMOHAIBHOTO OJ1arONOIyyHsl.
hitps://school.oblakoz. - DKOJIOTMYECKOE BOCIIUTAHHE
ru/materials/463622 - IEHHOCTH HAy4YHOT'O II03HAHMS
- Tpak1aHCKOE BOCIIUTaHUE
- NATPUOTUYECKOE BOCIIUTAHUE
- IyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE
17 PesepBHoe 1 - 3CTETUYECKOE BOCITUTAHHE
BpeMs - (husndeckoe BocnUTaHKue, HOPMHUPOBAHHE KYIbTYphI
3JI0POBbsI U AIMOIIMOHAILHOIO OJIaromnoIy4usl.
- DKOJIOTUYECKOE BOCIIUTAHUE
- [IEHHOCTH HAy4YHOT'O II03HAHMUSI
OBIIEE
KOJIMYECTBO 102 15
YACOB I10
I[TPOI'PAMME
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11 KJIACC

KoanuecTBo yacos DJIEKTPOHHBIE Hanpasienusi peajJu3ani BOCIHUTATEIbHOIO
Ne  HammenoBanue
Kourpo IIpakru (undposbie) noTreHnHana
n/  pas3iejioB M TeM
Bcero JbHbIE yeckue | 00pasoBaTebHBIE
N [porpaMmbl
paboTbl  padoThl | PeCypcChbl
- IPaX1aHCKOE BOCIIMUTAHNE
O0P «Tpenaxep P
. - IaTPUOTUYECKOE BOCIIUTAHUE
3apoxaeHue u «O0naKko 3HAHUI».
- [yXOBHO-HPABCTBEHHOE BOCIIUTAHUE
pa3BUTHE buonorus, 11 kinace
. - 3CTETUYECKOE BOCIIUTAHUE
1 SBOJIIOIIMOHHBIX 4 (yrmyOneHHbIN
. - (huznueckoe BocnuTaHue, GopMUpOBaHUE KYJIbTYphI
npecTaBIeHUN YPOBEHbB)»
) 3JI0POBbSI U SMOIIMOHAJILHOTO OJI1aromnoIyyusi.
B OHOJIOTHH https://school.oblakoz.
. - HKOJIOTUYECKOE BOCIIUTAHUE
ru/materials/463623
- LIEGHHOCTU HAay4YHOTO [TO3HaHUs
- TPaXAaHCKOE BOCIIUTAHNE
O0P «Tpenaxep P
. - IaTPUOTUYECKOE BOCIIUTAHNE
«O06mako 3HAHUI».
- [yXOBHO-HPAaBCTBEHHOE BOCIIUTAaHUE
MukposBonronu buonorus, 11 kmacc
. . - OCTETUYECKOE BOCIIUTAHUE
2 aueé 14 (yrnyOneHHBbIN
- (usnyeckoe BocnuTaHue, GOpMUPOBAHUE KYJIbTYpPbI
pe3yNbTaThl YPOBEHB)»
3/10pPOBbS U IMOLMOHAIILHOTO OJIarOmOIyqHsl.
https://school.oblakoz.
. - 9KOJIOTMYECKOE BOCIIUTAHUE
ru/materials/463623
- LIEGHHOCTH HAay4YHOTO MMO3HaHUs
O0P «Tpenaxep - TPaX1aHCKOE BOCIIUTAHNE
«O06maKo 3HAHUI». - MaTPUOTUYECKOE BOCIIUTAHUE
MakponsBosronu buonorns, 11 kmace - TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE
3 U eé 6 (yrmyOuieHHBIH - ACTETUIECKOE BOCTIUTAHUE
pe3ynbTaThl YPOBEHB)» - usnyeckoe BocnuTaHue, GOpMUPOBAHUE KYJIbTYpPbI

https://school.oblakoz.

ru/materials/463623

3A0POBbA U DMOIIMOHAJIBHOTO 6J'IaI‘OHOJ'IyLII/I${.
- OKOJIOTMYE€CKOEC BOCIIMTAHUC
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D0P «Tpenaxep
«0O01aK0 3HaHUID.

- ICHHOCTHU HAYYHOT'O ITIO3HAHUA

- IrpaXXa1aHCKO€ BOCIIUTAHUEC
- IATPUOTUYUCCKOC BOCIIMTAHUEC
- IYXOBHO-HPABCTBCHHOC BOCIIMTAHUC

[Ipoucxoxaenu buonorus, 11 kimacc
. - 3CTETUYECKOE BOCIIMTAHUE
€ ¥ pa3BUTHE 15 1.5 (yrmyGuieHHBII
- (huznueckoe BocnuTanue, GopMUpOBaHUE KYIBTYPHI
KU3HU Ha 3emiie YPOBEHB)»
) 3JI0POBbBS U IMOIIMOHAILHOTO OJIaromoryyusi.
https://school.oblakoz.
. - 9KOJIOTMYECKOE BOCIIUTAHUE
ru/materials/463623
- IEHHOCTH HAYYHOTO ITO3HAHHS
- TPaXJJaHCKOE BOCIIUTaHHE
O0P «Tpenaxep
. - IaTPUOTUYECKOE BOCIIUTAHUE
«O061aKo 3HAHUI».
- TyXOBHO-HPAaBCTBEHHOE BOCITUTAHNE
[Ipoucxoxnenn buonorus, 11 kinacc
. - 3CTETUYECKOE BOCIIUTAHUE
€ YeII0OBeKa — 10 1 (yrnyOGuieHHBIH
- (huzmueckoe BocnuTanue, GopMUpPOBaHUE KYIBTYPHI
aHTPOIIOreHe3 YPOBEHbB)»
) 3JI0POBbSI U SIMOIIMOHAILHOTO OJIaromnoIyyusi.
https://school.oblakoz.
. - DKOJIOTMYECKOE BOCIIUTAHUE
ru/materials/463623
- HEHHOCTH HAyYHOTO IMO3HAHMS
Okomnorus — - IPaX/1aHCKOE BOCIIUTAHNE
HayKa o O0P «Tpenaxep - IaTPUOTUYECKOE BOCIIUTAHNE
B3aMMOOTHOUIEH «O061ako 3HAaHUI». - TyXOBHO-HPaBCTBEHHOE BOCITUTAHUE
USIX OPraHU3MOB buonorus, 11 knace - OCTETUYECKOE BOCIIUTAHUE
" 3 0.5 (yrmyGsieHHBIH - (huznueckoe BocuTaHue, OPMUPOBAHUE KYIbTYPHI
HaJIOpraHu3MeH YPOBEHbB)» 3JI0POBbSI U IMOIIMOHAILHOTO OJIaromnoryyusi.

HBIX CUCTEM C
OKpYy>Karomen
cpenoit

https://school.oblakoz.

ru/materials/463623

- 3KOJIOTHYECKOEC BOCIIMTAHUC
- ICHHOCTH HAYYHOT' O ITO3HAHUA
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O0P «Tpenaxep
«O0aKo 3HaHUIY.
buonorus, 11 kimace

- I'pa)kKaAaHCKOC BOCIIUTAHUC
- IATPUOTUUCCKOC BOCIIMTAHUEC
- IYXOBHO-HPABCTBCHHOC BOCIIMTAHUC

(yrnyOieHHBIH - ACTETUYECKOE BOCITUTAHUE
Opranusmel u
cpena obiTa 9 1.5 YPOBEHbB )» - usmyeckoe BocnuTanue, GopMUPOBAHUE KYJIbTYpPhI
11a OOUTaHHS
https://school.oblakoz. 3/I0POBbSI U AIMOIIMOHAILHOTO OJIArOIOTyYHsI.
ru/materials/463623 - DKOJIOTHYECKOE BOCIIUTAHUEC
- IEHHOCTH HAYYHOT'O TO3HAHHMSI
O0P «Tpenaxep - TPA’KTAHCKOE BOCIIUTAHHE
«O0nako 3HAHUII. - MATPUOTUYECKOE BOCTIUTAHUE
buonorus, 11 kinacc - [yXOBHO-HPABCTBEHHOE BOCIIUTAHUE
DKOJIOTHS ( 5 .
TyOJICHHBIN - ACTETUYECKOE BOCIIUTAHUE
8 BUJ0OB U 9 0.5 yory
. YPOBEHB )» - huzmueckoe BocnuTanue, GopMUPOBAHUE KYIBTYPHI
OIS
https://school.oblakoz. 3JI0POBBS U IMOLIMOHAIBEHOTO 0J1arOnoIyyus.
ru/materials/463623 - DKOJIOTUYECKOE BOCIIUTAHUE
- IEHHOCTH HAYYHOTO ITO3HAHHUSI
D0P «Tpenaxep - TPaXKJIaHCKOE BOCIIUTAHUE
«O0J1aK0 3HAHUIY. - ATPUOTUYECKOE BOCIIUTAHUE
Dkonorus buomnorus, 11 knace - IyXOBHO-HPaBCTBEHHOE BOCITUTAHUE
9 CoOO0IIeCTB. 12 05 (yrmyOGsieHHBIH - CTETUYECKOE BOCIIUTAHUE
DKOJOTHYECKHE ' YPOBEHB )» - husmueckoe BocuTanue, GoOpMUPOBAHUE KYIBTYPHI
CHUCTEMBI https://school.oblakoz. 3JI0POBBS U IMOITUOHAILHOTO OJTATOTIOTYYHS.
ru/materials/463623 - DKOJIOTUYECKOE BOCITUTAHHE
- IEHHOCTH HAYYHOT'O IMTO3HAHHMSI
Brocd) D0P «Tpenaxep - TPaXXIaHCKOE BOCITUTAHHE
nocepa — .
P «O0J1aK0 3HAHUIY. - MATPUOTUYECKOE BOCITUTAHUE
10 rio0anbHas 6
buonorns, 11 knace - 1YXOBHO-HPaBCTBEHHOE BOCIIUTAHUE
IKOCHCTEMA

(yrmyOneHHbIN

- 3CTECTUYCCKOC BOCIIMTAHHUEC
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YPOBEHB)» - (huznueckoe BocmuTanue, GopMUpOBaHUE KYIIBTYPHI
https://school.oblakoz. 3I0POBbsSI U AIMOIIMOHAIBLHOTO OJIaromoIydusi.
ru/materials/463623 - DKOJIOTMYECKOE BOCITUTAHUE

- EHHOCTH HAYYHOT'O TO3HAHMSI
D0P «Tpenaxep - TPAXJAHCKOE BOCIIUTAHUE

«O0I1aKo 3HaHUNY.
buonorus, 11 knacc

- IAaTPUOTUYCCKOC BOCIIUTAHUC
- IYXOBHO-HPABCTBCHHOC BOCIIMTAHUC

YemnoBek u .
(yriyOneHHbIi - 3CTETHYECKOE BOCITUTAHUEC
11 OKpY>KaroIas 6
epena YPOBEHB)» - pu3nyeckoe BocnuTaHue, (HOPMUPOBAHHE KYJIbTYPHI
P https://school.oblakoz. 3JI0POBBS U IMOLIMOHAIBEHOTO 0JIarOnoIyyus.
ru/materials/463623 - DKOJIOTMYECKOE BOCIIUTAHHE
- IIEHHOCTH HAYYHOTO [TO3HAHUS
12 PesepBHOE 3
BpeMs
OBILEE
KOJIMYECTBO
102 :
YACOBTIIO 75
I[TPOT'PAMME
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