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HOACHUTEJIBHAS 3AIIMCKA

IIporpamma mo yae6HOMY nipeamMeTy "bromorus” (manee - OMOJIOTHS) HA YPOBHE CPEIHETr0 OOIIETO
o0OpazoBanms pa3padoTana Ha ocHOBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O06 obpazoBaHnn
B Poccuiickoit ®enepammm», @I'OC COO, Konnennun npenogaBanus yaeoHoro npeamera «bromornsy»
1 OCHOBHBIX IOJIOKEHUH (eaepanbHOi padodeii mporpaMMBbl BOCITUTAHHUS.

YueOnsrii npeamer «buonorus» yriryon€éHHoro ypoBHs u3ydeHus (10—11 xmaccer) siBusercs
OIHMM W3 KOMIIOHEHTOB TpeAMeTHOH obmactn «EcTecTBeHHO-HaydHBIe MpeaMeTs». (CoriacHo
nonoxkeHusiM ®I'OC COO mpodunsHBIe ydeOHBIE TPEIMETH, M3y4YaeMble Ha YTIIyOJIEHHOM YpOBHE,
ABISAIOTCA crocobom nmuddepeHnmanuu o0ydeHHWsT Ha ypPOBHE CpemHero ooOmiero oOpa3oBaHHA U
MpU3BaHbBl O0ECHEeYNTh NPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEOHHM OOIIUM, CpEeIHUM
mpohecCHOHANBHBIM U BBICHINM 00pa3oBaHUEM. B TO e BpeMs KaXKIbId W3 3TUX YIeOHBIX MPEIMETOB
JIOJDKEH OBITh OpPWUEHTHPOBAH HA NPHOPUTETHOE pelIeHre 00pa30oBaTEeNbHBIX, BOCHHUTATEIBHBIX U
pa3BUBAIOIIUX 3a/1ad, CBSI3aHHBIX ¢ MpodopreHTanuel 00yJaronuxcs U CTUMYJINPOBAHAEM HMHTEpeca K
KOHKPETHOM 007acTH HAay4YHOTO 3HAaHHSA, CBS3aHHOTO C OHWOJOTHEW, MEIWUIIMHOW, OSKOJIOTHEH,
HCI/IXOJ’IOI‘I/ICI‘/'I, CIIOPTOM WJIM BOCHHLIM ICJIOM.

[Iporpamma o yuyeOHomy npeamery "buosorus” nar nmpenctaBieHre O 1SN U 3a1a4axX U3yueHUs
yuebHoro npenmera «buonorusi» Ha yriyOJaEHHOM ypoBHE, ompeaenseTr 00s3aTenbHOe (MHBApHAHTHOR)
NpeMETHOE CoJiepKaHue, ero CTPYKTYpUPOBAaHUE MO pa3feiiaM W TeMaM, paclpe/esieHHe MO KJIAccaM,
PEKOMEHIyeT MOCJIEeJ0BATeNIFHOCTh HM3Y4YEeHUs] y4eOHOro MaTephaia ¢ Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIPEMETHBIX CBSI3EH, JIOTHKH y4eOHOTO Mpollecca, BO3PACTHBIX 0COOCHHOCTEH oOyuaromuxcs. B
nmporpaMmme 1o 6I/IOJ'IOFI/II/I peaIn30BaH MNPUHIUII IMPEEMCTBEHHOCTU C U3YUCHHUEM 6I/IOJIOFI/II/I Ha YpOBHC
OCHOBHOTO 00111eT0 00pa3oBaHus, Oaronaps yemy IpocMaTpUBACTCS HAMPABICHHOCTh Ha MOCIIEAYIOIIee
pasBuTHE OWOJOTMYECKHX 3HAHWH, OPHEHTHPOBAHHBIX Ha (POPMUpPOBAHHWE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHS, OKOJOTHUYECKOTO MBIIUICHHS, MPEJCTABICHU O 3J0pOBOM 00pasze KH3HH, Ha
BOCIIUTaHHE OEpEeHOro OTHOIICHUS K OKpY’Karoled mpupogHOH cpexe. B mporpamme mo Guonoruu
TaKXe TOKa3aHbl BO3MOXXHOCTH y4eOHOro mpeamera «buomorusi» B peanmsanum tpedoBanniit ®I'OC
COO K TuIaHUpyeMBIM JTMYHOCTHBIM, METalpeAMETHBIM W TPEIMETHBIM pe3yjbTaTaM OOy4YeHUS H B
(OopMHPOBaHNH OCHOBHBIX BHJIOB yueOHO-TIO3HABATENBHON JEATENFHOCTH OOYUYAIOMIUXCS 10 OCBOSHHIO
cojiepKaHusl OMOJIOTHIECKOTO 00pa30BaHuUsI HA YPOBHE CpeHETO 00IIero 00pa3oBaHusl.

YueOnpii npeamer «buomorus» Ha ypoBHE cpeaHero oOmero o0pa3oBaHUS 3aBeplIacT
Ouostornveckoe oOpa3oBaHME B NIKOJIE€ M OPHEHTHPOBAH Ha pacllUpeHHe W YIiayOlieHHe 3HaHUM
o0yyJaroIuxcsi 0 KUBOW MPUPOJE, OCHOBAX MOJIEKYJSPHOW M KIETOYHOW OHOJIOTHH, SMOPHOIOTHU H
OHOJIOTHH pa3BuUTUA, TCHCTUKHA, CCIICKINHU, 6I/IOTCXHOHOFI/II/I, OBOJIIOHUOHHOI'O YYCHHSA U SKOJIOTUH.

Nzydenne yueOHOrO mpemmera «buonorus» Ha yriryOleHHOM YpOBHE OpPHUEHTHPOBAHO Ha
MOATrOTOBKY OOYYaroUIMXCsl K IOCIIEAYIOIIEMY IOJIyYSeHHIO OHOJOrHYecKoro oOpa3oBaHHsS B By3aX H
OpraHu3alMax CpeaHero mnpodeccnoHanbHoro obpasoBaHus. OCHOBY €ro COIEp)KaHHs COCTaBISET
cucremMa OWOJOrMYECKMX 3HAHWH, MOJYYEHHBIX MPH H3yYEeHHH OOYYarOIIMMHCA COOTBETCTBYIOIIMX
CHCTEMAaTHYECKUX pa3/ieioB OMOJIOruY Ha ypOBHE OCHOBHOIO 001ero oopasosanusi, B 10—11 kinaccax 3tu
3HaHUs TOJy4aroT pa3BUTUE. Tak, paclIMpeHbl W YrIyOJeHbl OMOJOTMYECKHUE 3HAHUS O PACTCHUSX,
JKUBOTHBIX, Tpr0ax, OakTepusix, OpraHu3Me YesloBeKa, OOIINX 3aKOHOMEPHOCTSIX KHU3HHU, JOTIOJHUTEIHHO
BKJIIOUEHBI OMOJIOTMYECKHE CBEACHUS MPUKIAIHOIO M TIOMCKOBOIO XapakTepa, KOTOPblE MOXKHO
UCIIOJIb30BaTh KaK OPHEHTHPHI AJIs TOCIEAYIoIero Beioopa nmpodeccuu. Bo3MokHa Takke MHTErpaLus
OMOJIOTMYECKUX 3HAHUK C COOTBETCTBYIOLIMMH 3HAHUSAMHU, MOTYYEHHBIMU 00yUYaIOIIUMUCS IPHU U3YUCHUU
(bU3UKH, XUMUH, Teorpadu 1 MaTEMaTHKH.

CrpykTypa mporpamMmsl 1o yuyeOHoMy mpeameTy "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIA M
SBOJIIOLMOHHBIA TMOAXOABI K U3ydeHWIo Owomorumu. CoriacHO U©M, H3YYalOTCS CBOMCTBa U
3aKOHOMEPHOCTH, XapaKTEepPHbIC U1 JKMBBIX CHCTEM pa3sHOTO YPOBHS OpraHU3alllH, 3BOJIOLUHU
OpPraHUYEecKOro MuUpa Ha 3emiie, COXpaHeHHUs] OMOIOrHYECcKOro pasHooOpas3us mianetsl. Tak, B 10 xmacce
W3y4yaroTCs OCHOBBI MOJIEKYJSIPHOH M KICTOYHOW OWONOTHM, SMOPHOJIOTMU U OHONOTUU DPa3BUTHUS,



TCHETHKH W CEJCKIUKM, OWOTEXHOJIOTMM W CHHTETHYECKOW OWONOTHH, aKTYaIM3HPYIOTCS 3HAHUS
oOydaromuxcs 1o OOTaHWKE, 300JIOTHH, aHATOMUM, (huzmonoruu uenoseka. B 11 kimacce w3ywarorcs
3BOJIIOIIMOHHOE YYCHHE, OCHOBBI DKOJIOTUHU U YUEHUE 0 Ouocdepe.

Y4eOHslii peamer «buosorusy npu3BaH 00ECICUUTh OCBOCHUE 00YYArOIIUMUCS OUOIOTUIECKIX
TEOpUH M 3aKOHOB, WJICH, IPUHITUIIOB U NIPABUJI, JISKANTUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, 3HAHUNA O CTPOSHUM, MHOTOOOPa3HH M OCOOCHHOCTSAX KJICTKH, OPTaHW3Ma, MOMYJISIINY,
OMOIIeHO3a, SKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JIOCTIDKCHHSIX, COBPEMEHHBIX HCCIICAOBAaHUAX B
OMOJIOTHY, TPUKIATHBIX ACTICKTaX OWOJOTHYECKHMX 3HAaHWH. J[ns pa3BuUTHS M TOJICPKAHUS HHTEpeca
oOydarolmuxcss K OWOJIOTMU Hapsay CO 3HAYUTEIbHBIM OOBEMOM TEOPETHUYSCKOTO MaTepuana B
COJICP)KaHUU TPOTPaMMbl IO OHOJOTHH TNPETYCMOTPEHO 3HAKOMCTBO C HCTOPUCH CTAHOBICHHS U
pa3BUTUS TOU WM MHOH 00JIacTH OMOJIOTHY, BKJIAJIOM OTCYCCTBCHHBIX U 3apyOCKHBIX YUEHBIX B PEIICHHUE
BXHEHUIIINX OMOJIOTHUECKUX U IKOJIOTUICCKHUX TPOOIIEeM.

Lens wu3ydenus: yueOHoro mnpenmera «buomorus» Ha yrioyOJAEHHOM YpOBHE — OBIaJCHHUE
00yYaroIUMHCS 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAIBHOW OPTaHU3aIMHU )KUBBIX CHCTEM Pa3HOTO paHra
U mpuoOpeTeHHe YMEHWH HCIONIb30BaTh 3TH 3HaHMS B (OPMHPOBAHMHM HHTEpeca K ONpeNenéHHON
obmacti TMpodecCHOHANBHON JAEATEILHOCTH, CBS3aHHOM ¢ OWOJIOTHEH, WIM K BBIOOpY Y4eOHOTro
3aBEIICHUS JIJIS POJIOJKCHUST OMOJIOTMUECKOr0 00pa30BaHMs.

HocTwkenne nenu wu3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOJIEHHOM YpOBHE
o0ecreyrBaeTCsl pelieHUEM CIeAYIONINX 3a/1a4:

OCBOCHHE OOYYAIONIMMHCS CHUCTEMbl OHOJOTMUECKUX 3HAHMM: 00 OCHOBHBIX OHOJOTHYECKHX
TEOpUAX, KOHICTIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W TpaBWIaX, COCTaBISIOIINX
COBPEMEHHYIO €CTeCTBEHHO-HAYYHYI0 KapTHHY MHUpa; O CTPOCHHH, MHOTO0Opa3Wd W OCOOEHHOCTSX
OMOJIOTHYECKUX CUCTEM (KIIETKa, OpTaHm3M, TOIyJISAIs, BU, OHOTeoIeHo3, Onocdepa); 0 BBIIAIOMINXCS
OTKPBITHSIX M COBPEMEHHBIX HCCIIEIOBAHUSIX B OMOJIOTHY;

O3HAKOMIIEHHE OOYYaroMIMXCS C METOJaMH ITO3HAHUS >KHBOW MPHPOJIBL: HCCIENOBATEIECKUMHU
METOJIaMH OHMOJIOTHYECKUX HayK (MOJEKYISPHON M KIETOYHON OHMONOrHH, SMOPHOJOTHH M OHWOIIOTHH
pa3BUTHUS, TEHETHUKH M CENEKIWH, OWOTEXHOJOTHMH W CHHTETHYECKOW OWOJIOTHH, IajJeOHTOJIOTHH,
9KOJIOTHH); METOJIAMU CaMOCTOSTEIILHOTO TIPOBEACHUST ONOIIOTHYECKUX MCCIIEIOBAaHUN B JTa0OpaTOpUH U
B IpuUpo/ie (HaOIIt0/IeHNe, U3MEPEHNE, SKCIIEPIMEHT, MOACITHPOBAHUE);

OBJIaJIcHNEe OOYYarOIIMMHUCS YMEHHUSMHU: CaMOCTOSITENIbHO HAaXOJIWTh, AaHAIU3UPOBaTh U
WCIIONb30BaTh OHOJOTHYECKYI0 HMH(OPMAIIMIO; II0JIb30BAaThCS OWOIIOTHYECKOH TEPMHUHOJIOTHEH |
CHUMBOIIMKOM; yCTaHABIMBATH CBSI3b MEXKAY PAa3BUTHEM OWOJIOTMHM W COIMAIbHO-DKOHOMHUYECKHMHU U
HKOJIOTHYECKUMH TPOOJIeMaMH YeJIOBEUeCTBa; OILEHUBATh IIOCIEJCTBUS CBOEH JESTEIBHOCTH II0
OTHOIICHUIO K OKPYXKAaIOIIeH MPUPOIHON cpene, COOCTBEHHOMY 370POBBI0 U 3JI0POBBIO OKPYIKAIOIIMX
JoJell; 00OCHOBBIBATH M COONIONATh Mephl NMPO(HUIAKTUKKM HH(EKIMOHHBIX 3a00JeBaHMiA, MpaBUIIa
MOBEJICHUST B TIpUpOJIe U o0ecreueHuss 0e30MacHOCTH COOCTBEHHOW O KH3HENESATEIIbHOCTH B
Ype3BBIYAMHBIX CUTYAIMSIX MPUPOTHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTephu30BaTh COBPEMEHHBIC
Hay4YHbIE OTKPBITUS B 00JIaCTH OUOJIOTHY;

pa3BuTHE y OOYy4YalOImUXCS WHTEIUIEKTYaIBHBIX M TBOPYECKHX CIIOCOOHOCTEH B Tporiecce
3HaKOMCTBAa C BbIJAONIUMHCA OTKPBITUAMH W COBPEMCHHBIMU HCCJIICIOBAHHUAMHU B 6I/IOHOI‘I/II/I,
pelmaeMbIMH  €F0  MPOOJIeMaMHu, METOJOJIOTHEH  OWONIOTMYECKOTO  HMCCIEJOBaHMS, IPOBEJCHUS
OKCIICPUMECHTAJIBHBIX HCCJIe)IOBaHHfI, PEIICHUA OHMOJIOTHYECKUX 3aaa4, MOJACIIMPOBaHUSA OMOJIOTHYECKUX
00BEKTOB U MPOIECCOB;

BOCIIUTAHUE Y 06yqafom1/1xc51 IOEHHOCTHOT'O OTHOIICHUA K JKUBOU npupoac B LCJIOM U K
OTJeNbHBIM e€ 00BbEeKTaM W SIBIICHHSM; (POPMUpPOBAHME HSKOJIOTHUECKOW, T€HETHYECKOH T'PaMOTHOCTH,
0011Iel KyIbTYpHI TTOBEACHUS B IPUPOJIC; HHTETPAIIMH €CTECTBECHHO-HAYIHBIX 3HAHU;

npuobpeTeHre OOyJYalONMMUCA KOMIIETEHTHOCTH B PAalMOHAIBFHOM IPHPOJONONH30BAHUN
(cobmionieHue MpaBUil TOBSACHUS B IIPHPONE, OXPaHBI BHIOB, DKOCHUCTEM, OMOc]epbl), COXpaHCHHH
COOCTBEHHOTO 3J0POBBSI M 3I0POBBS OKPYKAIOMIUX JIFOAeH (coOmomeHuss Mep NpOdHIaKTHKH
3a0oneBannii, obOecrieueHne OE30MACHOCTH IKU3HEACSTEIHHOCTH B  YPE3BbIUAWHBIX  CHTYAIHSIX



MIPUPOJTHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE HMCITOJIb30BaHUsI OMOJIOTMYSCKUX 3HAHUN U YMCHUH B
MTOBCETHEBHOM KHU3HU;

CO3J1aHKe YCIOBHUH U1 OCO3HAHHOTO BBIOOpa 00yYarOIMMHCS MHIUBHYaIbHOH 00pa3oBaTeIbHOM
TPaeKTOPUH, CHOCOOCTBYIOIIEH  TOCIeAylomeMy MpopecCHOHANEHOMY  CaMOONPEACICHUIO, B
COOTBETCTBHHU C MHAMBUAYAILHBIMU HHTEPECAMHU M IOTPEOHOCTSAMH PETHOHA.

OOmiee yKcao 4acoB, OTBEACHHBIX HA M3ydeHHWE OWOJOTMM Ha YIriyOJIEHHOM YPOBHE CpETHETO
obmiero odpasoBanusi, cocrarisier 204 waca: B 10 kmacce — 102 gaca (3 yaca B Henenro), B 11 kiacce —
102 gaca (3 yaca B HEETIO).

OT100p opraHM3alMOHHBIX (OpM, METOAOB W CPEACTB OOY4YEeHHUS OHOJOTMH OCYIIECTBISIETCS C
yu€TOM criequ(UKH ero collepKaHus 1 HapaBJIEHHOCTH Ha MPOJODKEHUE OHOIOrHYeCKOro 00pa3oBaHUs
B OpPraHU3alusix CpeaHero npodecCHoHaIbHOTO U BBICIIEr0 00pa3oBaHUsl.

OO0s3aTeNIbHBIM ~ YCIIOBUEM TIpH  OOy4YeHMHM OWOJIOTMM Ha YriIyOJIEHHOM YPOBHE SIBIISETCS
MPOBEJICHUE J1a0OPAaTOPHBIX M MpaKTUYeCKUX pabor. Takxke ydacThe OOydYarONIMXCSA B BBINOJIHCHUU
MPOCKTHBIX M yu4eOHO-UCCIIEIOBATENLCKUX PA0OT, TEMATHKA KOTOPBIX OTIPEENseTCS yUUTEIeM Ha OCHOBE
MMEIOIIUXCS MAaTEPUAIIBHO-TEXHUYECKHUX PECYPCOB U MECTHBIX IIPUPOJHBIX YCIOBHM.



COJEP)KAHUE OBYYEHUSA
10 KJIACC

Copep:xaHue NpPOTpPaMMBbI, BBIJIEIEHHOE KYPCUBOM, HE BXOAWT B IPOBEPKY TOCYAapCTBEHHOU
utoropoi arrectanuu (I'MA).

Tema 1. buosiorns kak Hayka

CoBpemeHnHasi OWONOTHsI — KOMIUIEKCHAsh Hayka. KpaTkas wucTopust pasBUTHS OHOJIOTHH.
Buonornueckne Hayku U M3ydaeMble UMU mpoOsiembl. OyHAaMeHTaIbHbIC, MPUKIAAHbIE U MOUCKOBBIE
Hay4HbIE UCCIICIOBAHUS B OMOJIOTHH.

3navyenue Owojornd B (OPMHUPOBAHMK COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTUHBI MHpa.
[Tpodeccun, cBsizanHble ¢ OMonorHeil. 3HaueHHUe OHOJIOTHM B MPAKTHUYECKOW NESTETHLHOCTH 4YENOBEKa:
MEIUIINHE, CETLCKOM X035 CTBE, MPOMBIIIIEHHOCTH, OXPaHe MPUPOIBI.

JdeMoHcTpanuu

[Moptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, VY. Tapseii, I
Mennens, B. . Bepuanckuii, W. I1. IlaBnor, M. WM. Meunuxos, H. U. BaBunos, H. B. Tumodeen-
Pecosckuit, [Ix. Yorcon, ®. Kpuk, . K. benses.

Tabnuiet 1 cxeMbl: «CBsi3b OMOJIOTHHU ¢ APYTUMH HayKammy», «CrcTemMa OMOIOTHYECKUX HAYK.

Tema 2. /KuBble cuCTeMbI M X H3yYeHHUE

JKuBble cuctembl Kak mpeaMmeT wuiydeHuss Ouonoruu. CBOHCTBAa JKUBBIX CHCTEM: CIUHCTBO
XUMUYECKOTO COCTaBa, AUCKPETHOCTh M LIETOCTHOCTh, CIOXHOCTh U YHOPAIOYEHHOCTH CTPYKTYPBI,
OTKPBITOCTh, CAMOOpraHU3alUsl, CaMOBOCIPOU3BEACHHE, Pa3APAXKUMOCTb, H3MEHUUBOCTb, POCT H
pa3BUTHE.

YPpOBHU OpraHU3alliy XKUBBIX CHUCTEM: MOJEKYJISIPHBIN, KJICTOYHBIM, TKAHEBbIM, OpraHU3MEHHBIN,
TOITYJIAIIMOHHO-BUIOBOH, 3KOCUCTEMHBIN (OMOTCOIIEHOTHIECKUT ), OunocdepHBIil. [Ipomeccsr,
MIPOUCXO/SIINE B KUBBIX cucTeMax. OCHOBHBIC MPHU3HAKH XKUBOTO. JKM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3ydaroniye >kuBble CUCTEMBI Ha Pa3HbIX YPOBHSX OpraHU3alUu.

Nzydenne kuBbIX cucreM. Metonsl Ouonorndeckod Hayku. HaOmroneHue, u3MepeHHe,
AKCIIEPUMEHT, CHCTeMaTth3anus, MeTaaHaiu3. [loHsATHE O 3aBUCUMOM U HE3aBUCUMOU NEPEMEHHOI.
[InanupoBanue skcniepumenTa. [loctanoBka u nmpoBepka runote3. Hysnesas rurnoresa. [loHsTre BIOOPKU
n e€ mocToBepHOCTb. Pa3zbpoc B Ouonmormveckmx naHHBIX. OIEHKAa JOCTOBEPHOCTH TOJTYYEHHBIX
pe3ynbTatoB. [IpuunHbBI UCKaXKEHUS PE3yIbTATOB 3KcHepuMeHTa. [IoHsATHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmumer u cxempl: «OCHOBHBIE TIPU3HAKW KU3HW», «buonormdeckume cuctembl», «CBOHCTBa
JKUBOW MaTepum», «YpOBHU OpPraHHU3ALMU JKUBOH MpHUpOIbD», «CTpOEHHE )KMBOTHOM KIIETKW», «TKaHM
JKUBOTHBIX», «CHCTEMBI OPraHOB YeJIOBEYECKOro opraHmsmay, «buoreonenos», «buochepar, «Metoabl
W3YYEHUS )KUBOH MPUPOABI».

ObopynoBanue: naboparopHoe O00OpyZOBaHHE [UIS NPOBEACHHS HaONIONCHUH, W3MEPEHHH,
9KCIEPUMEHTOB.

IIpakTuyeckas padora «lcronp30BaHNe Pa3TUIHBIX METOAOB MTPH N3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorus KjaeTku

Kitetka — cTpyKTypHO-(DYHKIIMOHAJIbHAS €IMHUIIA )KUBOTO. McTopus OTKphITHS KiIeTKU. PaboTh! P.
I'yka, A. Jlesenryka. Knerounas teopus (T. IlIBann, M. llneiinen, P. Bupxos). OcHOBHBIE MONOXKEHUS
COBPEMEHHOU KIIETOYHON TEOPUU.

Metoap!l MOJICKYJISIPHOU U KJIETOYHOW OMOJIOTHH: MHKPOCKOIIHSA, XpoMaTorpadus, anexrpodopes,
METOJI MEYEHBIX aTroMoB, JauddepeHInanbHoe NeHTPUPYTUpPOBaHHE, KyJIbTHBUPOBAHHE KIIETOK.
H3zyuenue ukcuposannvix Kiemok. INEKTPOHHAS MUKpOcKomus. Kowugokanvuas MuKpockonus.
Bumanvroe (npusicusnennoe) uzyuenue Kiemox.

JdemoHcTpanuu

IToptpertsr: P. I'yk, A. Jlesenryk, T. [lIBarn, M. lneiinen, P. Bupxos, K. M. bap.



Tabmuue! 1 cxembl: «CBETOBOH MHUKPOCKOI, «DJIEKTPOHHBIH MUKPOCKOI, «McTopus pasBuTHs
METOJI0OB MUKPOCKOIIU.

OO6opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpPONpENapaTthl PAaCTUTENbHBIX, JKUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IpakTnyeckas padora «l3yueHue MeETOJOB KJIETOYHOH Ouojoruu (xpomartorpadus,
anektpodopes, nuddepenunansoe neHTpuPyruposanue, [1LP)».

Tema 4. Xumuyeckasi OpraHu3anus KJIeTKH

XUMHUUYECKUHM COCTaB KJIETKH. Makpo-, MUKpPO- U YJIBTPAMUKDPOIEMEHTH. Bona u e€ ponp kak
pacTBOpHUTENs, peareHTa, ydacTHe B CTPYKTYPUPOBAaHMH KJIETKH, TEIUIOPEryIsauuu. MuUHepajabHbIe
BEIIECTBA KIJIETKH, NX OMojornyeckas poiib. Posib KaTHOHOB 1 aHHOHOB B KJIETKE.

Opranudeckue BellecTBa KJIETKH. buonornueckue moaumepsl. benku. AMUHOKHCIOTHBIN cocTaB
0enkoB. CTpyKTyphl OenkoBoil Monekydbl. [lepBuunas cTpykTypa Oeika, menTuaHas cBs3b. Bropuynas,
TpeTUdHas, 4YeTBepTHYHast CTPyKTypbl. JleHarypamus. CsolictTBa OenkoB. Kmaccudukamust OenkoB.
Buonoruueckue GpyHKkunu 6enkoB. [Ipuonul.

VYrieBoabl. MoHoOcaxapu/ipl, JHCaXapHIbl, OJUTrOcaxapujbpl M moyincaxapuusl. OOl 1iaH
CTpOeHUS U HUIUKO-XUMHUECKUE CBOWCTBA YIIIeBOIOB. bruonoruyueckre GyHKIUH yTIIEBOIOB.

Jlununer. [unpoduinbHO-TUApOodoOHBIe cBoOMcTBa. Kinaccudukamms aunumoB. TpUTITHIIEPHIIB,
dochonumuasl, BOCKH, cTepouabl. buonoruueckue ¢yHkimu aumuaoB. OO0IIHue CBOMCTBa OHOIOTHUISCKUX
MeMOpaH — TEeKy4eCTh, CHOCOOHOCTh K CaMO3aMbIKaHHIO, TIOYIPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. Crpoenne HyknenHoBbix kucioT. Hykneotunst. [Ipunnun
komruieMeHTapHocTd. [IpaBuno Yapradpda. Crpykrypa JHK — nBoitHas cnmpans. MecToHaX0XIeHHE U
omnonorunueckue ¢ynkmnn JJHK. Buner PHK. ®yaknnn PHK B kneTke.

Crpoenne wmonekynbsl AT®. Maxkposprudeckne cBsisu B Mosekyine AT®. buomormueckue
¢yakmmm AT®.  BoccTaHoBneHHbIE  TEpEeHOCUYWKH, WX  (QYHKOHA B  KJeTtke. /[pyeue
Hykaeozuompugocpamvr (HT®). CexsenupoBanue HHK. Memoow cenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykTypHass Ouojorus: OHOXMMHYECKHME M OHO(QHU3MYECKHE HCCIEeNOBAHUS COCTaBa H
NPOCTPAHCTBEHHOM CTPYKTYpBl OMOMoONeKyi. Modenuposanue cmpykmypol u QyHKYull OUOMONEKYI U UX
komnuexcos. Komnviomepnuiii ousaiin u opeanudeckuli cunmes GUOMONEKYI U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

Hoptpetst: JI. Ilomuur, Ix. Yorcon, ®. Kpuk, M. Vunkuuc, P. ®panknun, ®. Csurep, C.
[Ipy3unep.

Huarpammel: «Pacnpenenenne XMMUYECKHX JIEMEHTOB B HEXHBOH mpupoae», «Pacnpenenenue
XUMUYECKHX JIEMEHTOB B )KMBOM MIPUPOAE».

Tabmuue! u cxemsl: «llepuonuueckas Tabinna XUMHYECKUX 3JIEMEHTOBY», «CTPOEHHE MOJIEKYJIbI
BOIBI», «BemecTtBa B coctaBe opraHm3mMoB», «CTpoeHne MOJEKYJbl Oenkay, «CTpyKTypbl OeIKOBOH
MOJIEKYJIb», «CTpOEHHE MOJEKYNl YIIeBoAoB», «CTpoeHMe MOJeKyl JHNuAoB», «HykienHoBbIe
KHCIOTBD, «CTpoeHne MoseKynsl ATOy.

ObopynoBanue: XUMHUYECKas IOCyAa U 000pyIOBaHUE.

JladopaTtopHas pa6ora «OOHapyKeHHE OCIIKOB C MIOMOIIBIO KAYSCTBEHHBIX PEAKITHII.

JladopaTopHass pab6ora «lcciemoBanne HYKIEHHOBBIX KHCJIOT, BBIACICHHBIX W3 KIETOK
Pa3IMYHBIX OPTaHU3MOB.

Tema 5. CTpoenue u GyHKIHMHU KJIETKH

TUmbl  KIETOK: JyKapuoTHYecKas ©  npokapuoruueckas. CTpyKTYpHO-(QYHKIIMOHAbHbBIC
00pa3oBaHMsI KJICTKH.

Crpoenne mnpokapuoTndeckord kieTku. Kmerodnas crenka Oakrepuii um apxeil. OcoOeHHOCTH
CTPOCHHS TeTepOoTPOdHONH M aBTOTPO(PHONW MPOKAPHOTHIECKUX KIETOK. MECTO M pONb NMPOKApPHOT B
OuoIIeHO3aX.

Crpoenne u (YHKIIMOHHPOBAHHE OJYKapHOTHYEeCKOW KieTkH. [lma3marndeckas memOpana
(turazmanemma). CTpykTypa Iia3MaTHIeckoid MeMOpaHbl. TpaHCIOPT BEIMIECTB Yepe3 INIa3MaTHICCKYIO



MeMOpany: maccuBHBIN (auddys3us, obneryéHnas auddQysus), akTUBHBINA (MEPBUYHBIA M BTOPUYHBIA
akTUBHBI TpaHcnopt). [lomynmponumaemocts MemOpanbel. PaGora HaTpuii-KalIneBOro Hacoca.
OHAOLMUTO3: MUHOIMTO3, parounTo3. Dk30unTo3. Kinerounas crenka. CTpykTypa v QpyHKIHMN KIETOYHOH
CTCHKH PacTeHUH, TpUOOB.

Hutomnasma. Llurozonms. Llutockener. [IBwkeHune wmuTomiasMbel. OpraHouasl — KIETKH.
OpHoMeMOpaHHbIE OpPraHOMABI KIETKH: dHaomnasmaruueckas cets (OIIC), ammapar [Nombmxkw,
JIM30COMBI, X CTpoeHue W (QyHKUHUU. B3anMocBs3b OOHOMEMOpAaHHBIX OpraHoOMIOB KieTku. CTpoeHne
TpaHyJISIpHOTO peTuKyiyma. Mexanusm nanpagrenus 6eaxog ¢ ISIIC. CUHTE3 pacTBOPUMBIX OEJKOB.
CuHTe3 KICTOYHBIX MeMOpaH. [magkuili (arpaHymsapHBI) DHIOIUIA3MATHUECKHH  PETUKYIYM.
CekpertopHast ¢pynkuus anmapara [onbmku. Moouguxayus benxos 6 annapame I onvoocu. Copmuposra
benkoe 6 annapame [onvodicu. TpaHCTIOPT BEHIECTB B KIETKE. Bakyoln pacTUTENBHBIX KIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUIBI KJIETKH: MUTOXOHIIPUH, TIACTUABL. [Ipoucxooicoenie Mumoxouopuil
u nracmud. Cumobuozenes (K.C. Mepexcxosckuii, JI. Mapeyauc). CTpoeHue U PyHKIIMU MUTOXOHIPHUHA U
wiactuy. [lepBuyHble, BTOPUYHBIE M CJIOXKHBIE IUIACTHIBL  (POTOCHHTE3MPYIOMIUX  JYKApHOT.
XJ10pOIIIacThl, XpPOMOILIACTHI, JIEMKOIIJIACTHI BBICIIMX PACTCHUI.

HememOpannbie opranouss! kiuetku CTpoeHne W (GyHKIUH HEMEMOPAaHHBIX OPraHOHMIOB KIICTKH.
PuGocomsl.  IIpomedsicymounvie puramenmoi. MUKpoUIaMEHTbL. AKmunosvle MUKPOQDUIAMEHMbL.
MBpllIeUHbIE KIETKH. AKMuHO8ble KOMNOHEHmMbl HeMmblueunblx Kiemok. Muxporpybouku. Kietounsiit
uentp. CTpoeHHEe W JIBW)KECHUE JXTYTHKOB W pECHHYEK. MHKpOTPYOOUKH LUTOIUIa3Mbl. LleHTpHOIS.
benxu, accoyuuposannwvie ¢ mukpoguiamenmamu u Mukpompybouxamu. Momopnule 6enxu.

Snpo. Obonouka sipa, XpOMaTHH, KapuoIIa3Ma, SIIPBIIIKH, UX CTPOCHUE U QPYHKIWU. SaepHBIi
OenkoBbIil MaTpukc. [IpocTpaHCTBEHHOE PacTIONOKEHUE XPOMOCOM B HHTEp(A3HOM siApe. Dyxpomamun u
eemepoxpomamun. bekn XpoMaThHa — TUCTOHBL. /JuHamuxa A0eproti 06010uku 6 mumose. SoepHulii
MPAHCHOPM.

Knerounsie BkmtoueHus. CpaBHHUTENbHAS XapaKTEPUCTHKA KIIETOK JYKAapHOT (PAacCTUTEIBbHOM,
JKUBOTHOM, TPUOHOM).

JdeMoHcTpanuu

Ioptpetsr: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmuuel u cxembl: «CTpoeHHE 3YKapUOTHYECKOH KIETKH», «CTpOeHHE >KUBOTHOM KIIETKH»,
«CtpoeHne  pacTuTenbHOM — KieTkn», «CrpoeHue  MUTOXOHApUM»,  «Smpo»,  «CtpoeHue
MPOKaPUOTUYECKOM KICTKI.

OO6opynoBaHue: CBETOBOH MHMKPOCKOI, MHUKPOIpENapaTbl pPacTUTENbHBIX, >KUBOTHBIX KIIETOK,
MHKpPOIpenaparbl 0akTepHatbHbBIX KJIETOK.

JlabopaTropHas paGora «/I3yueHue CTpOEHUs KIETOK Pa3INUHbIX OPraHU3MOB).

IIpakTnyeckas padora «l3yueHre CBOHCTB KJICTOYHOW MEMOPaHBD».

JlabopaTopHas padora «VccienoBanye a3MoIn3a 1 AEMIa3MoJIn3a B paCTUTEIbHBIX KIETKAX».

IIpakTHyeckast padora «/3yueHne qBUKEHNS HUTOILUIa3Mbl B PACTUTENBHBIX KJIETKAX).

Tema 6. O0MeH BellecTB M IpeBpalleHNe JHEPTHM B KJIeTKe

AccuMuiAnisg W JUCCUMWIISIIAA — JBE CTOPOHBI MeTabonu3Ma. Tumbsl OOMEHa BeIIeCTB:
aBTOTPO(HBI W TeTepoTPOHBIH. YdacTHe KHCIOpoJa B OOMEHHBIX Ipolleccax. DHEPreTHYecKoe
obOecrieuenne kietku: mnpeBpamieane AT B oOMeHHBIX mnpomeccax. (PepMEHTATHBHBIN XapakTep
peaknuii KJIETOYHOTo MeTabonmm3ma. (DEepMEHTH, WX CTPOCHHUE, CBOWCTBA W MEXAHW3M JICHCTBHS.
Kodepmentsl. Orinnuns pepMEHTOB OT HEOPTaHHMYECKHMX KaTAIM3aTOPOB. benku-akTUBATOpPHI M OEJIKH-
WHTUOUTOPBI. 3aBHCUMOCTH CKOPOCTH (PEPMEHTATHBHBIX PEaKIIUii OT Pa3TUIHBIX (DAKTOPOB.

IlepBUUHBII CHHTE3 OPTaHMYECKHX BEIIECTB B KiIeTKe. POTOCHHTE3. AHOKCUSEHHDIL U OKCUSEHHbIL
@omocunmes y baxmepuii. Céemocodbuparowue nueMeHmsl U NUSMEHMbl PeaKyuonHoeo yenmpa. Poib
XJIOPOILTACTOB B mpoiiecce hoTocuuTe3a. CBeToBas U TeMHOBast (a3wl. Pomoodvixanue, Cs., Cs. u CAM-
munvl pomocunmesa. IIpogyKTUBHOCTb (OoTOCHHTE3a. BimsHue pa3nuyHbIX (PAKTOPOB Ha CKOPOCTh
dorocunTtesa. 3HaueHue HOTOCUHTE3A.



Xemocunre3. Pa3HooOpasne OpraHM3MOB-XEMOCHHTETHKOB: HUTPUQHUUpPYIOIIKNE OaKTepHy,
Kenez00aKTepun, cepoOaKTepuu, BOAOPOIHbIE OaKTeprH. 3HAaUeHHE XeMOCHHTE3A.

Amnaspobnble opraHusmbl. Buasl Opokenus. IIpomykTel OpokeHHST W HMX HCIHOJIb30BaHUE
4eJI0BEKOM. AHapOOHBIE MUKPOOPTaHU3MBI KaK 00BbEKThl OMOTEXHOJIOTHH U BO30yAUTENN OONE3HEH.

AbdpoOHBIE OpraHu3Mbl. DTallbl YHEpreTudeckoro oomena. IloaroropurensHblit oTam. ['mukonms —
0OECKHCIOPOTHOE PACILETIICHNUE TITIOKO3bI.

buonoruueckoe OKHCIEHHE, WM KIETOYHOE [bIXxaHWe. Poilb MHMTOXOHApPHI B mpoleccax
ounonornueckoro okucienus. Luknmnyeckne peakuun. OxucnutenbHoe (ochopumpoBanue. Hepeust
Mmembpannozo  epaouenma  npomonos. Cunmes ATD: paboma npomonnoti ATD-cunmasoi.
[IpeumymmecTBa a’poOHOrO MyTH OOMEHa BEWIECTB Mepel  aHa’poOHBIM. DPPEeKTHBHOCTH
9HEPreTUUECKOro OOMEHa.

JdeMoHcTpanuu

Ioptpetsr: [Ix. Ipuctimu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Mutuenn, . A. 3aBap3uH.

Tabmuiel U cxembl: «DoTocHHTE3Y, «DHEPreTUYECKUil 00MeH», «bruocunTes Oenkay, «CTpoeHue
bepMenTay, «XeMOCHHTESY.

OO0opynoBaHue: CBETOBOH MHKPOCKON, OO0OpYyIOBaHUE JUIsl TPHUTOTOBICHHS MOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENaparoB.

JlaGopaTopnasi padora «/I3ydeHue KaTaTUTUYECKOM aKTHBHOCTH (EpMEHTOB (Ha NpUMEpe
aMUIIa3bl WK KaTalasbl)y.

JlaGopaTopHasi padora «lI3yueHune QepMEHTATHBHOTO pacCHICIDICHHS IEPOKCHIa BOIOPOIA B
PacTUTEIBHBIX M KUBOTHBIX KIETKAX».

JlaGopaTopHas padoTa «CpaBHEHHE MPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHas padoTa «CpaBHEHHE MTPOIECCOB OPOKEHUS U IBIXAHID.

Tema 7. HacsiencreenHasi uHGopManus U peajin3anus eé B KIeTKe

Peakuun marpuynoro cunrtes3a. [[puHIMIT KOMIIEMEHTApPHOCTH B PEAKLMSIX MaTPUUYHOTO CHHTE3A.
Peanmzamus nHacienctBeHHoW wHpOpMammu. [eHeTnyeckuit koj, ero cmoiicrtBa. TpaHCKpuIus —
matpuuHblii cuHTe3 PHK. IIpuHUIMNBI TpaHCKpUNIMM: KOMIIEMEHTApHOCTh, AHTUIAPAJIECIBHOCTS,
acuMMeTpuaHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuyeckou knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpaHcnopTHeix PHK B 6nocunTese Oenka. YciaoBusi OnocuHresa
oenka. KogupoBanune aMmruHOKUCIOT. Posk prbocoM B OnocuHTEe3€e Oerka.

Cospemennvle npedcmasnenus o cmpoeruu 2enog. Opranu3aiys FeHOMa Y IPOKapHoT U 3YKapuoT.
Perynsimus akTHBHOCTH TeHOB y mpokapuoT. [ unoresa onepona (®. XKakoo, XK. Mano). Mozrekyrapusie
MEXAHU3MbL IKCHpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 pecynayuu pabomsl eenos. Perynsanus
0OMEHHBIX MPOLECCOB B KieTke. KieTouHblil romeocTas.

Bupycsl — HekieTouHble (OPMBI )KU3HU U OOJIHraTHBIE apa3uThl. CTPOEHUE MPOCTHIX U CIIOKHBIX
BUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusuennvii yuxn HHK-cooepowcawux eupycos, PHK-
codepaorcawux supycos, baxmepuogazos. Obpamuas mpaHcKpunyus, pegepmasd, UHmezpasd.

Bupycnsle 3a0osneBaHusi 4yenoBeka, *HUBOTHBIX, pactenuid. CIIMI, COVID-19, coumanbHbie u
MEUITUHCKHE TTPOOIIEMBI.

buoungopmamura: unmeepayus u ananuz 6boavuwiux maccusos («bigdatar) cmpyxkmypubix
buonozuueckux Oannvix. Hanomexwonoeuu 6 oOuonocuu u meouyune. Ilpocpammupyemvie QyHKYUU
benxos. Cnocobvl 00cmasKku 1eKapcms.

JdeMoHcTpanuu

TToptpetsr: H. K. Kosnbiios, JI. . UBaHoBCcKui.

Ta0muiis! 1 cxembl: «brocunTtes Oenkay, «['eHeTuueckuil Koa», «Bupyce», «bakrepuodarmy.

IlpakTyeckas padora «Co3aHue MOIEIH BUPYCa.

Tema 8. JKuzHeHHBIH UK KJICTKH



Knerounsii 1k, ero mepuoasl u perymsuus. Muatepdaza u muto3. OcoOEHHOCTH MPOLECCOB,
npoTtekaromux B nHTepdase. [loaroroska kinetku K AeneHuto. [IpecunreTndecknii (MIOCTMUTOTHUECKUH),
CHUHTETHYECKUH U MOCTCUHTETHYECKHH (PEMUTOTUYECKUI) TIEPHOABI HHTEP(a3bl.

Martpuunsiii cunre3 JJHK — pemnukanus. [Ipunuunsr perunkannu JIHK: xoMmiemeHTapHOCTD,
MOJYKOHCEPBATUBHBIN CHHTE3, aHTUHapaienbHocTh. MexanusMm perunkaunun JIHK. Xpomocowmsl.
Crpoenne xpomocoM. Tenmomepsl W Temomepa3a. XPOMOCOMHBIM Ha0Op KJIETKH — KapHOTHIL
JunionaHsli ¥ ramiouaHeIi Habopsl XpoMocoM. ['omonornynbie XpoMocoMbl. [10710BbIE XPOMOCOMBEI.

Henenue xnetku — muro3. CTaguy MUTO3a M MPOUCXOASIIME B HUX IpoIecchl. THUIBI MUTO3A.
Kapuokunes u nutoknses. buonorndeckoe 3HaueHHE MUTO3a.

Perymsauus MutoTHueckoro mukia kietku. [IporpaMmmupyemast kieTouHast THOeiIb — afomnTo3.

Knerounoe simpo, XpoMocombl, (GYHKUIMOHANIbHAs TeHOMHUKA. Mexanuzmuvl npoaugepayuu,
oughghepernyuposxu, cmapenus u eubenu kiemox. «L{ugposas xnemxay — buoungopmamuueckue mooenu
DYHKYUOHUPOBAHUSL KNEMKU.

JdeMoHcTpanuu

Tabmurel 1 cxeMbl: <« KH3HEHHBIM 1K KIETKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOpenaparbl: « MUTO3 B KIIETKaX KOpEIIKa JIyKay.

JlabopaTtopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpErapaTaxy.

JlaGopaTopHnasi pa6ora «HaOmonenrne MUTO3a B KJIETKaX KOHYHMKA KOPEHIKa JyKa (Ha TOTOBBIX
MUKpoIIpenapaTax)».

Tema 9. CTpoeHue u GyHKIMN OPraHU3MOB

buonoruueckoe pazHooOpasue opraHu3amMoB. OJXHOKIETOYHBIE, KOJIOHHATbHBIE, MHOTOKJIETOUYHBIC
OpraHU3MBL.

Oco0eHHOCTH CTPOEHUS W KU3HEACSITETLHOCTH OMHOKJIETOYHBIX OpPraHW3MOB. bakrepum, apxew,
OJTHOKJIETOYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, APYTrre MPOTHCTHL. KoloHHaIbHBIE OPTaHU3MBI.

B3auMocCBs3p yacTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M CHCTEMbl OPraHOB.
Opranusm Kak enuHoe 1enoe. 'omeocras.

Tkanu pactennil. TWITBI pacTUTENBHBIX TKaHeW: oOpa3zoBaTenbHas, MOKPOBHAsS, IMPOBOISIINAS,
OCHOBHasi, MexaHmdeckas. OCOOEHHOCTH CTpPOEHHWs, (YHKIHMHA M PACIOIOKEHHS TKaHel B opraHax
pacTeHui.

TkaHM >KUBOTHBIX M 4eJOBEKa. THUIBl KMBOTHBIX TKaHEW: SIUTENHANIbHAS, COCAUHUTENbHAs,
MbIIeYHast, HepBHas. OCOOCHHOCTH CTpOeHUs, (PYHKIMI U PacToNoKeHHS TKaHed B OpraHax KUBOTHBIX
U YEJIOBEKA.

Opranbl. BereratuBHble U TE€HEpaTUBHbIE OpraHbl pacteHuid. OpraHbl U CHUCTEMBI OpPraHOB
>KUBOTHBIX U 4esloBeKa. OYHKIUU OPraHOB U CUCTEM OpPIraHOB.

Onopa Tenma opranu3MoB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
>KUBOTHBIX. HapyXHbli 1 BHyTpeHHUI cKeneT. CTpOeHUE U TUIIBI COSAUHEHUS KOCTEH.

JBwkeHre OpraHu3MoOB. J[BHKEHHE OJIHOKJIETOUHBIX OPTaHU3MOB: aMEOOHMIHOE, XI'yTHKOBOE,
pecHUYHOE. J[BU’KEHNE MHOTOKJIETOYHBIX PacCTEHHUI: TPONU3MBI U HACTHH. J|BH)KEHHE MHOTOKJIETOYHBIX
KUBOTHBIX M YEJIOBEKA: MbIIleuHas cucreMa. Peduexc. CkeneTHbIe MBIIIIIBI U UX padoTa.

Ilutanme opranuzmoB. IlormomeHne BOJBI, YIVIEKHCIIONO Ta3a M MHHEPAIBHBIX BEIIECTB
pactenusaMu. [luTanwe >KMBOTHBIX. BHYTPHIIONOCTHOE W BHYTPHUKIETOYHOE mwHIeBapeHue. Ilutanme
MO3BOHOYHBIX JKMBOTHBIX. OTHENBl TNHINEBApUTENBHOTO TpakTa. [luImeBapuTenbHBIE  JKENe3bl.
IInmeBapuTenbHas cCUCTEMA YEIOBEKA.

Jpixanne opranm3MoB. Jlprxanwe pacteHui. Jlpixanne xuBOTHBIX. [uddysms razor uepes
MOBEPXHOCTE KieTku. KoxHoe nmbixanue. JlpIxaTenbHas MOBEPXHOCTh. JKabepHOe U JIETOYHOE JBIXaHHUE.
JpixaHvie MO3BOHOYHBIX JKUBOTHBIX W HYeNOBEKa. OBOJIIOLMOHHOE YCIOXXHEHHE CTPOCHHS JETKHUX
ITO3BOHOYHBIX XUBOTHBIX. JlpIXaTenbHas cucTeMa 4yeinoBeKa. MexaHu3M BEHTWISIUUHU JETKUX y NTUL U
MJICKOMIUTAIOIIMX. Perysius npixanus. [{pixareabHble 00bEMBI.



TpaHCHIOPT BELIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI pacTeHHN. TpaHCIOPT BELIECTB Y
KUBOTHBIX. KpoBeHocHas cuctema u e€ opranbl. KpoBeHOCHas cuCTeMa MO3BOHOYHBIX KHBOTHBIX U
yenoBeka. Cepame, KpPOBEHOCHBIE COCYAbl M KpoBb. Kpyrm KpoBooOpaiieHHs. DBOIIOLUOHHBIE
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHCTEMBbl IIO3BOHOYHBIX KMBOTHBIX. PaboTta cepmua u eé
perynanus.

Brinenenue y opranuzMoB. Beinenenue y pactenuil. Beinenenue y suBoTHbIX. COKpaTUTENbHBIC
Bakyonu. Opransl BeiaeneHus. GuibTpanys, ceKpelus 1 o0paTHoe BcachblBaHHE KaK MEXaHU3MBI pabOTHI
OpraHoB BblJesIeHUs. CBs3b MOJOCTH T€a C KPOBEHOCHOM M BBIAENUTENBHON cucteMaMu. Brinenenue y
MO3BOHOYHBIX KMBOTHBIX H yenoBeka. [louku. CtpoeHue u ¢pyHKIHOHUpOBaHKEe HeppoHa. OOpa3oBaHue
MOUYH Y YeJIOBEKa.

3ammra y OpraHM3MoOB. 3aliTa y OAHOKJIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil U IMCTHI
MpocTelmux. 3aluTa y MHOTOKIETOUHBIX pacTeHud. Kyrukymna. CpencTBa maccHBHOM M XMMHUYECKOH
3aUThl. OUTOHLUIBL.

3ammTa y MHOTOKJIETOYHBIX XUBOTHBIX. IIOKpOBBI M KX TpPOU3BOJHBIE. 3allliTa OpPraHHW3Ma OT
Oonesnell. iMMyHHas cuctema 4vesnoBeka. KileTOYHBI M TyMOpanbHbIi MMMYHUTET. BpokIEHHBIA 1
NpUOOPETEHHBIN CHeUU(pUUSCKU WMMYHHTET. Teopusi KIOHaIbHO-celneKTHBHOro uMmMyHutera (I1.
Opmux, ®@. M. bepuer, C. Tonerara). BocnmanutenbHble OTBETHI OpraHu3MoB. Poib BpoXAEHHOTO
MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUH.

PaznpakxuMocTh M peryisiuus y opraHu3MoB. Pa3apakuMOCTh y OJHOKJIETOYHBIX OPTaHW3MOB.
Takcucel. Pa3paxuMOCTb U peryJisiniys y pacTeHuid. POCTOBBIE BELIECTBA U UX 3HAUEHUE.

HepBras cucrema u peduiekropHas peryisiius y >KUBOTHBIX. HepBHas cuctema u e€ OTAENBI.
OBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTAENBI TOJOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduiexc u pedaexTopHas ngyra. besyciaoBHbIe U yCIOBHBIE pedICKCHI.

I'ymopanbHas perynanns U S9HIOKPUHHAs CUCTEMa KUBOTHBIX M 4yenoBeka. JKene3sl SHAOKpUHHON
CUCTEMBI M MX TOpMOHBI. JlelWcTBHEe TOpMOHOB. B3anMMOCBS3b HEPBHOM W OSHIAOKPUHHOW CHCTEM.
I'mnoranamo-runogu3apHas cucTema.

JdeMoHcTpanuu

[optper: W. I1. ITaBnos.

Tabmuuer u  cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJIOPOCIM,
«bakrepun», «llpocredimmue», «OpraHel LBETKOBBIX pacTeHUH», «CHCTEMBI OpPraHOB IO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHne HaceKoMbIx», «TkaHu pacrenuit», «KopHEBBIE CHCTEMBI»,
«Ctpoenne credus», «CTpoeHHEe JNHCTOBOW IUIACTUHKM», «TKaHM >KMBOTHBIX», «CKENEeT YelloBeKay,
«IImmeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpixarenbHas cucreMa», «HepBHas
cuctema», «Koxa», «Mplmeynas cucrema», «BwlaenurtenbHas cucTeMa», «OHIOKPHHHAs CHCTEMay,
«Ctpoerne wmbimnb», «MMmmynuTter», «KumedHonomocTHele», «CxemMa MUTaHHA pPacTEHUID,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX JXHBOTHBIX», «CTpoeHue Tuiapsl», «CTpoeHue IIaHapum»,
«BHyTpeHHee cTpoeHue JoxaeBoro uepBs», «HepBHas cucrtema poid», «HepBHas cucrema JSTymiKm,
«HepBHas cucrema npecmbikaromuxcsa», «HepBHas cucrema ntumy», «HepBHas —cucrema
MIIEKOIUTAIOMUXy», «HepBHas cuctema uyenoBeka», «Peduexcy.

O6opynoBaHne: CBETOBOM MHKPOCKON, MHKPOIpernapaTsl OJHOKJIETOYHBIX OpPraHH3MOB,
MUKpOIIpernapaTsl TKaHEH, pPaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMA HAaCEKOMBIX, WIJTIOKOXXHX, IKHBBIE
9K3eMIUTSIppl KOMHATHBIX pAacTeHHWH, TepOapuM pacTeHHH pas3HBIX OTHENOB, BJIAXHBIE TpeHapaThl
KUBOTHBIX, CKEJIEThl MTO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX J>KMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opynoBaHue Il JEMOHCTPALMM IMOYBEHHOTO M BO3AYIIHOTO MHWTAHHS PACTEHHA, paCIIEIUICHUs
Kpaxmasia ¥ OeNKOB TMoJ JeWcTBHEM (epMeHTOB, O0OpyAOBaHHE Ui JEMOHCTPAIMK OMBITOB IO
U3MEPEHUIO JKM3HEHHOM EMKOCTH JIETKHX, MEXaHM3Ma JbIXaTEJIbHbIX JIBWKEHUN, MOJEIU T'OJIOBHOTO
MO3Ta PA3INYHBIX KUBOTHBIX.

JladopaTopHas padora «/3ydeHne TKaHEH pacTCHUI.

JladopaTopHasi padora «/I3yueHre TKaHEH KUBOTHBIX).

JlaGopaTopHast pabora «/I3yueHue opraHoB LIBETKOBOTO PACTECHUS».



Tema 10. PazMHoKeHNMe 1 pa3BUTHE OPTaHU3MOB

®DopMbl  pa3MHOMKEHHSI OPraHM3MOB: Oecrojoe (BKIIOYas BEreTaTWBHOE) W TMOJOBOE. Busl
0ecIonoro pa3MHOKEHHUS: TIOYKOBAHUE, CIOPYJISLUS, (hparMeHTalus1, KIOHHPOBaHHUE.

[TonoBoe pasmuoxkenue. [lomoBeie kieTku, wiu rametrsl. Meiio3. Craguu meiioza. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonorudecknii cMpica Melo3a U MOJIOBOTro npotiecca. Meios u ero
MECTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[MpenzaponsiiieBoe pasButue. ['amerorenes y XMBOTHBIX. llomoBwle skemes3pl. OOpa3oBaHue H
pa3BUTHE MOJNOBBIX KIeTOK. CriepMaToreHes 1 oorere3. CTpoeHue MONIOBbIX KIETOK.

OnnonoTBOpeHHE U SMOPHOHATEHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OTIIOJOTBOPEHHUS: HAPYKHOE,
BHyTpeHHee. IlapTeHorenes.

WunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHONIOTHS — HayKa O pa3BUTHH
opranu3MoB. Mopdgozeenes — 00Ha u3 enasHvix npoorem smopuonocuu. Konyenyus mopgoeernos u mooenu
mopgozcenesa. Ctanuu SMOpHOTEHE3a JKUBOTHBIX (Ha mpuMepe Jaryikn). JIpobdienue. Tumbt gpobieHust.
Jlemepmunuposannoe u Hedepmunuposannoe opoodnenue. bracmyna, munet Oracmyn. OCOOCHHOCTH
JOpOOJIeHUsT MIICKOTIUTAIONINX. 3apOBIIIEeBbIE JIMCTKH (TacTpyJsims). 3aKiajKa OpraHOB W TKaHEH W3
3apOABIIIEBBIX JHCTKOB. B3amMHOe BIHMSHHME YacTed pa3BHUBAIONIETOCS 3apojbilia (3MOpHOHAIbHAS
MHAYKUHMSA). 3akiajka IJaHa CTPOEHHUS >KMBOTHOIO KaK pPe3ylbTaT HEepapXUYeCKUX B3aMMOAEUCTBUI
reHoB. BiusHue Ha SMOpUOHANILHOE pa3BUTHE Pa3IHYHBIX (PaKTOPOB OKPYKAIOLICH CPEbI.

Poct u pasButre xuBOTHBIX. [locTomMOpuoHanbHEIN mepuon. [IpsiMoe u HempsiMoe pa3BHTHE.
PazBuTtre ¢ Metamop(h030M y OECIIO3BOHOUHBIX M MO3BOHOYHBIX JKMBOTHBIX. BHoMOrHueckoe 3HaueHue
MPSIMOTO M HETIPSIMOTO Pa3BUTHS, UX PACIpPOCTpaHEHHE B MpHpoje. THUmbl pocTa KUBOTHBIX. DaKkTOPHI
perysiiuyd pocTa KMBOTHBIX M denoBeka. CTaauu MOCTIMOPHOHAIBHOTO PA3BUTHSL Y KUBOTHBIX U
yenoseka. [leproapl oHTOreHe3a yenoBeka. CTapeHue u cMepTh Kak OMOJIOrMYeCKHE IPOLIECCHI.

PasmHOXeHne u paszBuThe pacteHHil. ['ameroput m cnopodur. Meito3 B KM3HEHHOM IIHKIIC
pacrenuii. OOpa3oBaHue crmop B mpouecce Melosza. ['amerorenes y pacrenuid. OmiIogoTBOpeHHE U
PasBUTHE PACTUTEIBHBIX OPraHU3MOB. [|BOHHOE OMJIOZOTBOPEHUE y IIBETKOBBIX pacTeHuil. O0pazoBaHue
U pa3BUTHE CEMEHH.

MexaHHu3MBI pEryJsIIMA OHTOT€HE3a Y PACTEHUI U AKUBOTHBIX.

JdeMoHcTpanuu

IHoptpertsr: C. I'. HaBamun, X. HIneman.

Tabmuuer u  cxembl: «BereratmBHOe pa3MHOXeHUE», «Tumbl OECHONOro Pa3MHOKEHH»,
«PasMHOXEHME XITaMHUIOMOHaAb», «Pa3MHOXKEHHEe OBIVIEHBD», «PasMHOXkeHHE THIpBD, «Meio3y,
«XpomocoMbl», «['amerorenes», «CTpoeHHE SHIEKIETKH W cliepMaro3onna», «OCHOBHBIE CTaIuU
oHTOreHe3a», «lIpsMoe M HempsMoe pa3BUTHE», «Pa3BuTHE Malickoro xyka», «Pa3Butue capaHum»,
«PasBuTtne nArymkm», «JlBOWHOE OIJIOJOTBOPEHHE Yy IIBETKOBBIX pacTeHHM», «CTpOeHHE CceMsH
OJIHOJIOJIBHBIX U JBYJIOJBHBIX pacTeHUID», «KM3HEHHBIH LUK MOPCKOM KamycTh», «KU3HEHHBIN ITUKI
Mxa», « KU3HEHHBIN [UKJI NaIOPOTHUKAY, < KU3HEHHBIN LUK COCHBI».

ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpenapaThl SSHIEKIETOK U CIIepMaTO30MI0B, MOJIENb
«IMKJ pa3BUTHSA JATYIIKIY.

JlabopaTopHas padora «/3ydeHne cTpOSHNS OJIOBBIX KJIETOK HAa TOTOBBIX MUKPOITpPETapaTaxy.

IlpakTuueckas padora «BbISIBICHHE TPU3HAKOB CXOJCTBA 3apONBINICH ITO3BOHOYHBIX
KUBOTHBIX).

JladopaTtopHas pa6ora «CTpoeHne OpraHOB Pa3MHOXKEHHS BBICIIINX PACTCHUM.

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH W H3MEeHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIEHHUS M Pa3BUTHS T€HETHKM Kak Hayku. Pabotsl . Mennens, I'. ne ®@pwusa, T.
Moprana. Ponp oTedecTBEHHBIX YYEHBIX B pa3Butuu reHeTuku. Paborer H. K. Komsmosa, H. U.
Basunosa, A. H. benosepckoro, I'. /I. Kapnedenko, 0. A. @ummmuenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHBIE I'€HETUYECKUE MOHATUS U CHUMBOJBL. ['OMONOTHYHBIE XpPOMOCOMBI, AJIJ€JIbHbIE T'€HBI,
anbTepHATHBHBIEC TIPU3HAKH, JOMUHAHTHBIN U PELIECCUBHBIN IPU3HAK, TOMO3UI0Ta, TE€TEPO3UIOTa, YACTAs



nuHUSA, THOpWAbI, reHoTHr, (eHotun. OCHOBHBIE METOABI TEHETHKH: THOPHIOJIOTHYECKH,
LUTOJIOTUYECKUM, MOJIEKYJIIPHO-T€HETUIECKUI.

JdeMoHcTpanuu

Iloptpersr: I'. Mennens, I'. ne @puz, T. Mopran, H. K. Konsuos, H. . Basuinos, A. H.
Benozepckutii, I'. /1. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodees-Pecorckuii.

Tabnuiel U cxeMbl: «MeTOAbI TeHETUKN», «CXeMBI CKPELIHBAHUS.

JlaGopaTopuasi padora «/Ipozoduia kak 00BEKT TeHETHYECKUX HCCIICTOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJEACTBEHHOCTH

MonorubpugHoe ckpemuBanue. [lepBoiii 3akoH MeHzaens — 3aKOH eAWHOOOpa3us THOPHUIOB
nepBoro nokosjeHus. IlpaBuno aomuHMpoBaHusA. Bropoil 3akoH MeHaenss — 3aKOH pacLICIUICHHS
npu3HakoB. LluTomornueckie 0CHOBBI MOHOTHOPUIHOTO CKpEIMBaHusl. | MIOTe3a YUCTOTHI TaMET.

AHanusmupyromee ckpemuBanue. I[IpomexyTouHslii XapakTep HacieAoBaHus. Pacmiensenue
IIPU3HAKOB IIPY HEIIOJHOM JIOMUHUPOBAHUH.

JurubpunaHoe ckpemuBanue. TpeTuit 3akoH MeEHIENss — 3aKOH HE3aBHUCHMOIO HACJICOBaHUS
npu3HaKkoB. LluTomornueckie 0OCHOBBI TUTHOPUITHOTO CKPEIINBAHHS.

CueruieHHOe HacienoBanue npusHakoB. PadboTsl T. Moprana. CuenjieHHOe HAcIeI0BaHHE TCHOB,
HapylLIEHUE CLEIUICHUs MEKy reHaMu. XpOMOCOMHAsl TEOPHsI HACIEACTBEHHOCTH.

I'enetuka mona. XpPOMOCOMHBIM MEXaHHW3M ONpeieNeHUs] TMoia. AYTOCOMBI U IIOJIOBBIE
XPOMOCOMBI. ['OMOTaMETHBIM M rereporaMeTHbli 1moj. ['eHeTnueckas CTPYKTypa MHOJIOBBIX XPOMOCOM.
HacnenoBanue Npu3HAKOB, CHEIJIEHHBIX C IIOJIOM.

l'enotun kak wenocTHas cuctema. Ilnedlorpomuss — MHOXKECTBEHHOE JACHCTBUE TIEHa.
MHOXeCTBEHHBIM amienu3M. B3anMoaeicTBUe HeaUleNbHBIX TI'€HOB. KOMIIEMEHTapHOCTh. DMOHCTA3.
[Honumepusi.

I'eHeTH4eCKMiA KOHTPOJIh Pa3BUTHS PACTEHHUM, )KUBOTHBIX M YEJIOBEKA, a TaKKe (PU3HOIOTHIECKIX
MPOIECCOB, TOBEACHUS W KOTHUTHBHBIX (YHKIWA. [eHeTHyeckne MeEXaHW3MBI CHUMOMOTEHe3a,
MEXaHU3MBI B3aMMOJEUCTBUS «XO3SWH — TMApa3uT» U «XO35IUH — MUKPOOMOM». | eHeTHuecKne acteKThl
KOHTPOJIA U N3MEHEHHS HACIIEJCTBEHHON HH()OPMAIINU B IIOKOJICHUSX KIIETOK W OPraHU3MOB.

JdeMoHcTpanuu

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

Tabmumsr u cxembl: «llepBeiii W BTOpoil 3akoHB Menpaens», «Tpernii 3akoH MeHaens»,
«Ananuzupyromiee ckpemuBanue», «HemomHoe agomuHHpoBaHUE», «CIEIUIEHHOE HAacleAOBaHUE
npu3HaKoB y nposzodpuney, «['‘enermka monay, «Kapmortum denoBeka», «KapwoTum mpo3o¢uib,
«Kapuortun ntuuel», «MHOXKECTBEHHBIN ajienu3my, «B3auMoaeicTBre TEHOBY.

OGopynoBaHue: MoOJeNb JUIS JEMOHCTPAllid 3aKOHOB €AHMHOOOpas3usi THOPHIOB TIEPBOTO
MOKOJICHUs] W pAacIlIeIUICHUs MPU3HAKOB, MOJAENb [JIsi JEMOHCTpAallMd 3aKOHAa HE3aBHUCHUMOTO
HACJEJOBaHUS MPU3HAKOB, MOJENb JUISl JIEMOHCTPALMM CLEMJIEHHOTO HACJIEeIOBaHUS MPU3HAKOB,
CBETOBOW MHUKPOCKOT, MUKpoItipenapar: «Jlpo3odumnay.

IIpakTuyeckasi padora «lI3yueHue pe3yabTaTOB MOHOTHOPHUTHOTO CKPEIIUBAHUS Y IPO30(DUIIBD).

IpakTuyeckasi padora «/3yueHne pe3yabTaToB AUTHOPUAHOTO CKPEITUBAHUS Y IPO30(UITBDY.

Tema 13. 3aKoHOMEPHOCTH U3MEHYMBOCTH

B3anmMopeiicTBrue TeHOTUIIA U Cpeabl TPH GOpMHUPOBAHUH (heHOTHNA. MI3MEHYMBOCTH TPHU3HAKOB.
KadecTBeHHBIE W  KONMYECTBEHHBIE TIPU3HAKWA. BHUIB HW3MEHYMBOCTH: HEHACJICICTBCHHAS W
HacJIeCTBEHHAs.

MonupukanroHHas HW3MEHYMBOCTh. Poib  cpemsl B GopMupoBaHMM MOAM(DHKAIIMOHHON
m3MeHYnBOoCTH. Hopma peakmum mnpusHaka. Bapuwannonsselii psng w  BapuanuoHHas KpuBas (B.
Horanncen). CBoiicTBa MOAU(DUKALIMOHHONH H3MEHUHNBOCTH.

T'enorunnueckass  W3MeHUYHMBOCTh.  CBOMCTBA  TI'€HOTHIIMYECKONH  M3MEHYMBOCTH.  Buubl
TEHOTHITMYECKON W3MEHUYNBOCTH: KOMOMHATHUBHAS, MyTAaIIHOHHAS.



KoMOunatvBHasT W3MEHYMBOCTh. Me#03 H TMOJNOBOM mpomecc — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTH. POJb KOMOMHATMBHON W3MEHUMBOCTH B CO3JaHUM TEHETUYECKOTO pPa3HOOOpasus B
npeaenax OJJHOTO BUAA.

MyTanuonHasi ©3MEHYUBOCTh. Buabl MyTaluii: reHHbIe, XpOMOCOMHBIE, TeHOMHBIE. CITIOHTaHHBIC
Y MHAYLUUMPOBAHHBIC MyTallUd. SIepHBbIE M LUTOIUIa3MaTH4eckue mMyTanuu. CoMaTHuecKUue U TOJOBBIC
MyTanui. [IpyUuvMHBI BO3HUKHOBEHHUS MyTanuid. MyTareHol M WX BJIUSHUE Ha OPraHU3MBL
3aKOHOMEPHOCTH MYTAllMOHHOTO IIpoliecca. 3aKOH TOMOJIOTHUECKHX PSIOB B  HACIEIACTBEHHOM
u3menurnBoctd (H.W. Basuiior). BHesiepHas ”3MEHUYMBOCTh U HACJICACTBECHHOCTb.

Onueenemuxa u INUSCHOMUKA, pOJb  INUSEHEMUYECKUX (HaKmopoe 8 HAcNedo8anuu u
UBMEHYUBOCTU (DEHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOS.

JdeMoHcTpanuu

[Toptpetsi: I'. ne ®pu3s, B. Uoranucen, H. 1. BaBuios.

Tabmuiel W cxeMbl: «Buasl  u3MeH4ynBOCcTHY, «MoauduKalMoHHas  H3MEHYUBOCTBY,
«KoMOuHaTHBHAasE W3MEHYMBOCTBY, «Metio3», «OmiogoTBopenue», «leHeTHueckue 3a00JieBaHUs
yeoBeKay, « Buabl MyTauuii».

O06opynoBaHue: )XUBbIC U TepOapHbIe SK3EMIUISIPbl KOMHATHBIX PacTeHUH, pUcyHKH ((hoTorpadum)
’KUBOTHBIX C Pa3IMYHBIMHU BUAAMHI H3MEHYHUBOCTH.

JlaGopaTopHasi padora «lccienoBanue 3aKOHOMEPHOCTEH MOAU(DUKANMOHHON H3MEHUHMBOCTH.
[TocTpoeHue BapuallMOHHOTO psiia U BApUALMOHHON KPHUBO».

IpakTnyeckas padora «MyTauu y Apo30¢puIisl (Ha TOTOBBIX MUKPOIpENapaTax).

Tema 14. I'eHeTuKa yesi0BeKa

Kapuotun udenoBeka. MexayHaponHas MporpamMma HCCIEIOBAaHHUS TeHOMa 4esioBeka. MeTonbl
W3YYEHUS] TEHETHKH YeJIOBEeKa: T'€HEANOTHMYeCKUH, ONM3HEIOBHIN, ITUTOTC€HETUIECKHUN, MMOMYISIIIMOHHO-
CTATUCTUYECKUHM, MONEKYJSIpHO-TeHEeTHUYeCKUu. COBPEMEHHOE ONpPENEICHUE MEHOTUIIA: OJIHOT€HOMHOE
CEKBEHUPOBAHME, TE€HOTUNHpPOBaHUE, B TOM uucie ¢ nomowpo III[P-ananuza. HacnenctBeHHbie
3a0oyieBaHnsl 4YeroBeKa. | eHHbIE M XPOMOCOMHBIE OOJIe3HM deJoBeKa. bolle3HW C HacienCTBEHHON
MPEAPACIIONIOKEHHOCTIO. 3HAYEHUE MEIUUUHCKOM TE€HETHMKM B MPEAOTBPALICHUHM U JICUCHUHU
TeHeTHYeCKUX 3a00JIeBaHUH YenmoBeka. MequKo-TeHeTHIeCKoe KOHCYNbTHpoBaHue. CTBOJOBEIE KIETKH.
[loHsiTHE «TEHETUYECKOro Tpy3a». DTHYECKHE AacCIleKThl WCCIEOBAaHWNA B OONACTH PENaKTUPOBAHUS
T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetndeckre (akTOphl TIOBBINIEHHOW WYBCTBUTEIHLHOCTH UYENOBEKa K (U3NYECKOMY U
XUMUYECKOMY 3arpsi3HEHHUI0 OKpYKawllel cpenbl. 'eHeTHueckas NpeapacroNokeHHOCTh YENIOBEKa K
MATOJIOTUSIM.

JdeMoHcTpanuu

Tabmumsr u cxemsl: «Kapuotun denoBeka», «MeTombl W3YYEeHHS TEHETHKH YEIOBEKay,
«["enernueckue 3a00I€BaHUS YETOBEKAY.

IIpakTuyeckast padora «CocTaBieHNE U aHATTU3 POJOCIOBHOW».

Tema 15. Ceneknusi OpraHu3MoB

HomecTukanus u cenekuus. 3apokaeHue celekuuu u gomectukanuu. Yyenue H. 1. BaBuiosa o
IleHTpax MPOMCXOXACHUS U MHOTOO0OpPa3usl KyJIbTYPHBIX pacTeHui. Poib cenekiuu B CO3AaHUN COPTOB
pacTeHul U mopoy KUBOTHBIX. CopT, MOpo/Ia, MTaMM. 3aKOH TOMOJIOTHYECKHUX PSAIOB B HACIEACTBEHHOM
m3MmeHunBocty H. M. BaBuioBa, ero 3HadeHHE TS CEEKITMOHHON paOOTEHI.

Mertoap! CeneKIMOHHONW PaboThl. MICKyCCTBEHHBIN OTOOP: MAaCCOBBIM M WHIUBUIYAITbHEIN. DTarbl
KOMOWHAITMOHHOW ceneKmuu. VIcmpITaHue TPOU3BOIUTENCH 1O MOTOMCTBY. OTOOp IO TEHOTHITY C
MTOMOIIIBIO OIICHKH ()EHOTHITA MOTOMCTBA U OTOOP 110 TeHOTHITY ¢ TToMOIIbi0 aHanmm3a JJHK.

HcKkycCTBeHHBIN MyTareHe3 Kak METOJ CEJCKIIMOHHOW paOoThl. PajgMalMOHHBIM M XUMHUYECKHUN
MyTareHe3 Kak HCTOYHUK MyTallMid y KyJIbTYPHBIX (hOopM OpraHuzMoB. Mcmosip3oBaHHE TEHOMHOTO
pemakTHpOBaHHA W MeTOAoB pekoMOmHaHTHRIX JIHK mms momydyeHwWss MCXOAHOTO Marepuaia A
CEJIEKLIUU.



[onyyenne mommruionnos. BHyTpuBHaoBas ruOpuau3auus. BIn3KopoacTBEHHOE CKpeIIUBaHHE,
win wHOpuauHr. HepoacTBeHHOE CKpelMBaHWe, WIM ayTOpUIMHI. l'eTepo3uc W ero NpUYHHBL
Hcnonb3oBanue reteposuca B cenekuuu. OtganéHHas ruOpuamsanus. [Ipeomonenue Oecrumomus
MEKBUIOBBIX THOPHIOB. JJOCTIKEHUSI CENEKIIUH PACTEHUI U KUBOTHBIX. «3e1éHas pesontoyusy.

CoxpaHeHre U H3YYEHHE NeHETHUYECKUX PECYpCOB KYJIbTYPHBIX PAacCTEHHM M MX JUKUX POAHUEH
JUI CO3JIaHHsl HOBBIX COPTOB M THOPHUIIOB CENBbCKOXO3SIMCTBEHHBIX KYIbTYp. M3y uenue, coxpanenue u
YIpasieHue 2eHemudecKUMY pecypcamu CenbCKOXO3AUCHEEHHbIX U NPOMBICIOBbIX JICUGOMHBIX 6 Yelsix
VAVHUIEeHUs CYWeCmBYIOWUX U CO30AHUSA HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM Yucie ¢ NpUMeHeHUeM
COBPEMEHHBIX MEMOO008 HAYUHBIX UCCIe008aHULL, Neped08blX Uoell U NePCHeKMUBHBIX MEeXHOIO2UI.

JdeMoHcTpanuu

Iloptpersr: H. Y. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesnenko, b. JI.
Acraypos, H. bopnoyr, [I. K. benses.

Tabmuiel u cxembl: «L{eHTpBI TPOUCXOKACHUS U MHOTO0OPa3Hs KYJIbTYPHBIX PACTCHUI», «3aKoH
TOMOJIOTUYECKHX PSJIOB B HAcleACTBEHHOM M3MEHUYMBOCTH», «Meroapl cenekuuny, «OtTnanéHHas
rudpuan3anusy, «MyTtareHes».

JlabopaTopHasi pabora «/3ydueHune copTOB KyJbTYpHBIX pAacTeHMH U TOPOA JOMAaLTHHUX
JKUBOTHBIX».

JladopaTtopHas padora «/I3yueHne METOIOB CEICKIIUU PACTCHUID.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI».

IOkckypeuss «OCHOBHBIE METOABI U JIOCTIKEHHS CEJIeKIMM pacTeHWH M JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHLHUIO, IVIEMEHHYIO (hepMy, COPTOUCIIBITATENbHBIA YUAaCTOK, B TEIUINIHOE XO35ICTBO,
B JIa0OPATOPHIO arPOYHUBEPCUTETA UIIM HAYYHOTO LICHTPA)».

Tema 16. buoTexHo0JIOTHsI 1 CHHTETHYECKasi OnoJsiorusi

00b €KTbl, HCIIOJIB3YEMBIC B 6I/IOTeXHOHOFI/IPI, — KICETOYHBIE W TKaAHEBBIE KYJIbTYPHI,
MHUKPOOPraHu3Mbl, HX XapaKTCPpHUCTHKA. Tpa,Z[I/II_II/IOHHaﬂ OHMOTEXHOJIOTHS: XJ'I66OH€‘16HI/I6, MMOJIy4YCHUC
KHUCJIOMOJIOYHBIX MMpOAYKTOB, BHUHOJCIINC. MI/IKPOGI/IOHOFI/I‘IGCKI/Iﬁ CHHTC3. OOBEKTHI

MUKPOOHOJIOTHYECKUX TeXHONorHi. [[pon3BoacTBO Oenka, aMUHOKHCIIOT M BATAMHUHOB.

Co3aHue TEXHOJOTUA W MHCTPYMEHTOB IIEJICHANPABICHHOIO M3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C LEJbI0 MOJYYEHHUS OPraHU3MOB U UX KOMIIOHEHTOB, COJEpPKallUX HE BCTPEUAIOIIHNECS B
pupoJie ONOCHHTETUIECKHE TTyTH.

Knerounast umxeHepusi. MeToIbl KyJIbTYPHI KJIETOK U TKAHEH pacTeHUH M )KUBOTHBIX. KprnoOaHKy.
Comarnueckasi THOpUAM3AHS U COMAaTHYECKUH dMOpuoreHe3. Vcroib30BaHUE TaIIOWOB B CEJIEKIIUU
pactenuil. Ilonyuenue MOHOKIOHANLHBIX anmumen. Fcnonb308anue MOHOKIOHATbHBIX U HOAUKTOHAILHBIX
anmumern 8 meouyure. VICKyCCTBEHHOE OIUIOIOTBOPEHHE. PEKOHCTPYKIHS SHIEKIETOK ¥ KIIOHUPOBAaHUE
JKUBOTHBIX. METOJI TpaHCIIAaHTALMU sIep KIETOK. TexHono2uu 0300poGieHus, KYIbMueUpOBAHUs U
MUKPOKIIOHATbHO20 PAZMHONCEHUS CENIbCKOXO03SUCNEEHHBIX KYTbMYP.

XpoMocOMHass M TeHHas WHXeHepus. VCKyCCTBEHHBIH CHUHTE3 TI€Ha U KOHCTPYHUPOBAHHUE
pexomOuHanTHeix JIHK. Coszdanue mpanceennvix opeanuzmog. JlOCTWOKEHUSI W MEPCIEKTUBBI
XPOMOCOMHOM ¥ T€HHOW MH)KEHEPUHU. DKOJIOTUIECKHE U 3THYECKHE ITPOOJIEMbl TeHHON HHKEHEPUH.

Menununackue OuoTexHojoruu. IloctreHomHas 1ubpoBas wMeauiuHa. [1LP-muarnHocTuka.
MeTa0oIOMHBIN aHAJIN3, TEHOICHTPUISCKH aHAJIM3 MPOTEOMa YeJIOBEKA IS OIEHKH COCTOSHHUS €Tro
310poBbs. lcronmp30BaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepamusi paka. 3D-OmowmkeHepus s
pa3paboTKu (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKMX TEXHOJOIHH, CO3JaHHSA KOMIUICKCHBIX TKaHEH
COYETAaHMEM TEXHOJIOTUH TPEXMEPHOro OHONPUHTHHTA © cKadonauHra s pelieHUs 3aaady
MEePCOHAIM3UPOBAHHON METUIIUHBI.

Co3manne BEKTOPHBIX BAaKIMH C TIEJNbI0 OOECleYeHNs] KOMOWHHPOBAHHOM 3alUTBl  OT
Bo30Oynurencii OPBH, ycraHoBieHHME MOJEKY/ISPHBIX MEXaHM3MOB (yHKknuoHupoBaHus PHK-
COJIEpKAIMX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHBIC 3200JIeBaHUS YeIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu



Tabmuuer 1 cxembl: «/crmonb30BaHME MHUKPOOPTraHU3MOB B TPOMBIIUIEHHOM IPOU3BOJCTBEY,
«Knerounas nHxxeHepusa», «I eHHast HHKEHEPUI».

JlaGopaTopuasi pagora «/3yueHue 0ObEKTOB ONOTEXHOIOTHI.

IIpakTHyeckast padora «lloxydeHrne MOJTOYHOKHUCIBIX IPOITYKTOBY.

Okckypeusi «buorexHonmoruss — BaKHEHIIAs MPOM3BOAMTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUIECKOE POU3BOICTBO).

11 KJIACC

Tema 1. 3apo:kaeHue u pa3BUTHE 3BOJIONMOHHBIX NMPeACTABJIEHUI B O0M0JI0rHI

OpomroronHas teopus Y. [lapsuna. [lpeamnochiiky BO3HMKHOBEHHUS AapBuHH3MA. JKu3Hb U
Hay4Has JesrenbHocTs Y. /lapBuHa.

JBwxymue cuisl 3Bomonud BuaoB mo Y. JlapBuHy (BbICOKAass MHTEHCHUBHOCTh Pa3MHOXKEHHUS
OpraHu3MOB, HacJCACTBEHHass W3MEHYMBOCTh, OoprOa 3a CyIIECTBOBAaHHME, €CTECTBEHHBIH WU
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuateTndeckoii Teopun sBomtonuu (CTD). HelitpanbHas Teopusi 3BOINIOLUH.
CoBpeMeHHasi JBONIONMOHHAs OWoJorus. 3HAueHHE OHBOJIOINMOHHOM Teopun B (HOPMHUPOBAHUH
€CTeCTBEHHO-HAayYHOW KapTUHbBI MHpa.

JdeMoHcTpanuu

Ioptpetsi: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosse, Y. HapsuH, C.
C. YerBepukos, 1. U. HImansraysen, x. Xonnelin, . K. benses.

Tabmurs! u cxemsl: «CucteMa xuBoii npupoas! (mo K. JImaHE0)», «JlecTHUIA KUBBIX CYIIECTB
(o Jlamapky)», «Mexanu3zM (GpOpMHPOBAHHS MPUCTIOCOONICHNN y pAaCTeHUN U )KUBOTHBIX (TI0 Jlamapky)»,
«Kapra-cxema mapmpyta myremectBusi Y. apeunay, «Haxonku Y. JlapBuna», «PopMbl 60pbOBI 3a
cymiectBoBanue», «llopoapl romybei», «MHoroobpasue KyJabTypHBIX (opM KamycTe», «llopoabt
JOMAIITHUX >KUBOTHBIX», «CxeMa oOpa3oBaHusi HOBbIX BuaOB (1o Y. JapBuHy)», «CxemMa COOTHOLICHUS
JBIDKYILUX CHJI 9BOJIOLUN», «OCHOBHBIE MOJIOKEHHUSI CHHTETHUECKONH TEOPUH IBOJTIOLIMN.

Tema 2. MUKPO3BOIIOLMA U eé pe3y/ibTaThl

Ilomynsiuuss  Kak  dJIeMEHTapHas exuHuna 3Bomoundd. COBpeMEHHbIE METOABl  OLEHKH
TeHETHYECKOr0 pa3HooOpa3us M CTPYKTyphl momymsauuil. 3meHeHue reHodoHIA MOMyNSLOUHM Kak
3JIEMEHTApHOE JBOIIIOIIMOHHOE SIBIICHUE. 3aKOH TeHeTH4Ieckoro paBHoBecus J[x. Xapau, B. BaiinOepra.

OnemeHTapHble  (akTOpel  (ABWXKYIIME  CHJIBI)  3BOJMIOLNMHM. MyTalMOHHBIA  Hpolecc.
KomOunatuBHast n3MeHUMBOCTh. [lpeiid reHOB — ciydailiHble HEHANpaBICHHbIE HM3MEHEHHS YacTOT
aiened B momymauusax. ekt ocHoBarens. Ipgexm Oymuiiouno2o eopaviuika. CHudicenue
2eHemu4ecKo20 pazHoobpasus: npuuunsl u credcmeus. Ilpossenenue s¢pgpexma Opetigha 2ernos 6 bonvuux
u maneix nonyaayusx. Murpanuu. W3onsuus nomymsauuil: reorpaduueckas (IpoCTpaHCTBEHHas),
Onostornueckas (pernpoayKTHBHAS).

EcrectBenHbIli 0TOOp — HampaBisiommid (aktop 3Bosonud. PopMbl ecTecTBEHHOro oTdopa:
JOBWDKYIIUH, cTaOMIM3UPYIOWIMK, paspeiBatomuid (qu3pynTuBHbIH). [lonoBoit or6op. Bo3HukHOBEHHE M
3BOJTIONHA COMATIHHOTO TIOBEJICHHS )KHBOTHBIX.

IIprciocoOeHHOCTh  OPTaHM3MOB  KaK  pPe3ylbTaT  MHKPOJBOJIONUH. BO3HHUKHOBEHHE
NPUCTIOCOONIEHHNH Y opraHu3mMoB. Apomopdo3sl u wauoaganTanuu. [Ipumepsl MPHCIOCOONCHUH Y
OpTaHU3MOB: MopdoIoTHIecKue, (m3nonornyeckue, OMOXUMHYECKHE, MOBEIEHYECKHE.
OTHOCUTENBHOCTP MPHUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpasoBanne kak pe3yabTaT MUKPO3BOIIONHMH. V30msmms —
KItoueBoil  (akrop BuaooOpazoBanus. I[IyTH ¥ CrmOcOOBI BUJIOOOpA30BaHUS: AJIONATPHUYECKOE
(reorpaduueckoe),  cumMmaTpuueckoe  (IKOJOTHUYECKOE),  «MTHOBCHHOE»  (TIOJHUIUIOWIU3AIINS,
ruOpuauszanys). JIuTenbHOCTh 3BOJIIOLUOHHBIX IPOLIECCOB.

Mexanu3Mbl GOPMHUPOBAHKS OHOJIOTHYECKOI0 Pa3HOOOpa3Hsl.



Poub 3BOMIOLIMOHHON OMOJOrUU B pa3paboTKe HAYYHBIX METOJOB COXpaHEHUS OMOPa3HOOOpasusl.
MUKpO3BOMIOLUS U KOIBOJIOIHMS apa3sUTOB U UX X035eB. MexaHu3Mbl (JOPMHUPOBAHMS YCTOWYUBOCTH K
aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpanuu

Ioptpetsr: C. C. YerBepukos, 3. Maiip.

Tabnuiel u cxembl: «MyTallmOHHasI U3MEHUYMBOCTEY, «[lomynsnuonnas cTpykrypa Buaay, «Cxema
nposiBlieHus 3akoHa Xapau—BaiinOepray, «JBwKymiue CHIIBI SBOTIOLUHY», «OKOJOTHUYECKas H30JISLUSL
MOMYJISIMK ceBaHCKOM (openny, «["eorpaduyeckas 301K TUCTBEHHUIBI CHOMPCKON U JINCTBEHHUIIBI
naypckoit», «llomynsiuoHHBIE BOJHBI YHCIEHHOCTH XHWIIHHUKOB W KepTB», «Cxema neicTBus
€CTeCTBEHHOro o0TOopa», «®Dopmbl OOpbOBI 3a cymiecTBOBaHHME», «VHAYCTpHANBHBIA MeEIaHU3MY,
«Kusble uckomnaemsie», «[lokpoBuTeNbCTBEHHAsT OKpacka >KUBOTHBIX», «lIpemympexnaromas okpacka
KUBOTHBIX»,  «Dusnonorndeckue  axantauum»,  «lIpucmocobieHHOCTs  OpraHm3MoB o€
OTHOCUTENBHOCTEY, «Kpurepuu Buma», «Buabl-nBoiHNKN», «CTpyKTYypa BHIA B mpupoae», «CrocoOsl
BUo0OpaszoBanusy, «I['eorpaduyeckoe BHmooOpasoBaHHE TPEX BHIOB JAHIBIIICH», «DKOIOTHYECKOE
BUI000pa30BaHue BUIOB CHHUI, «[lonmurionnsl pactenunity, «KamycTHo-peiedHbIi THOPUI.

OO6opynoBanue: repbapuy pacTCHUH, KOJUIEKIMM HACEKOMBIX, dUydella MTHIl W 3Bepedl ¢
npUMepaMH Pa3iIMYHbIX MPHUCIIOCOOJICHUH, Yydena NTHIl ¥ 3Bepell pasHbIX BHIOB, TepOaphH pacTCHUM
ONMM3KUX BUAOB, 00pPa30BaBIINXCS PA3TUYHBIMHU CIIOCOOAMH.

JlaGopaTopHas padoTa «BbIsBICHNE U3MEHYUBOCTH Y 0COOCH OHOTO BUAA».

JlagopaTopHass  pa6Gora  «[IpucmocoOiieHuss  OpraHM3MOB W WX  OTHOCHUTEJIbHAS
[EIeCO00Pa3HOCTHY.

JlaGopaTopHas padoTa «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHTEPHIO.

Tema 3. Makpo3Bo/iIouMs U eé pe3yJbTaThl

Metoapl wu3ydeHus MakposBomoouud. [laseoHTonornyeckue METOAbl H3YUYEHUS 3BOJIIOLIUU.
IlepexonHbie GOpMBI U PUIOTCHETHYECKHE PAIBI OPTaHU3MOB.

Buoreorpaduueckue mMeronpl u3ydeHus: 3omound. CpaBHeHue ¢uiopsl U GayHbl MaTEpPUKOB H
octpoBoB. buoreorpaduueckne obnactu 3emin. BUap-sHAEMUKY U PEIUKTEI.

OMOpHOJIOTHYECKHE W CPaBHUTEIBHO-MOP(OIOrHYECKUE METOABI HW3Yy4YEHHS  3BOJIIOLUH.
I'eneTnyeckne MeEXaHU3MBl JBOJIOLMM OHTOI'€HE3a W TMOSABJICHMS HBOJIOLMOHHBIX HOBIIECTB.
'oMonornYHblE W aHAJIOTHYHBIE OpraHbl. PynuMeHTapHble OpraHbl W aTaBU3MBL. MOJEKYISpHO-
reHeTHYEeCKUe, OMOXMMUYECKHE U MaTeMaTHIeCKUe METO/Ibl U3YUEHHUS 3BOMIOUNH. | OMOIOTHYHBIE T'€HBI.
CoBpeMeHHBIE METO/IbI TOCTPOEHUS (PUIOT€HETHIECKUX EPEBLEB.

XPpOMOCOMHBIE MyTallUU U 3BOJIIOLIUSI TCHOMOB.

OO0mme 3akoHOMEpHOCTH (mpaBwiia) 3BoJOUUH. [lpunyun cmenwvi dynkyuii. HeoOpatumocTsb
3BOJIIOLMU. AJanTUBHAsA paguanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIUH.

JleMoHCcTpanun

IToptpetsr: K. M. Bap, A. O. Kosanesckuii, ®. Mroiiep, 3. ['ekkensb.

Tabnuue! u cxembl: «DUITOTEHETUYECKUHN PAA JIOMIATIN», KAPXEONITEPUKCY, «3BEPO3yOble ALIEpPh»,
«Creronedans», «Puanoputs», «CeMeHHbIE MNANOPOTHUKW», «buoreorpaduueckue 30HBI 3eMIN»,
«peiid koHTHHEHTOB», «PenmukThl», «HauanbHble cTaguyd SMOPUOHAIBLHOTO Pa3BUTHS ITO3BOHOYHBIX
KHBOTHBIX», «['OMOJIOTHYHbIC U aHAJIOTHYHBIE OpraHbl», «PyJIHUMEHTHI», « ATaBH3MBD», « XpOMOCOMHBIE
HaOOpBI 4YeJoBeKa M IIMMIIaH3e», «[J1aBHbIE HampaBlieHHUS 3BOJIONHNY, «OOIMe 3aKOHOMEPHOCTH
SBOJTIOIIANY.

OO6opymoBaHue: KOJJICKIIUU, TepOapwu, MYJLDKH HCKOTAeMBIX OCTATKOB OPTaHU3MOB, MYJLSTKH
TOMOJIOTHYHBIX, aHATIOTUYHBIX, PYZIUMEHTAPHBIX OPTAaHOB M aTABU3MOB, KOJUIEKIINN HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE ;KU3HU Ha 3emJie

Hayunble runoresbl NpOUCXOXKIEHUS KU3HU Ha 3emie. AOMoreHe3 u mascnepmus. JloHaydHble
IPECTaBICHUs O 3apOXKICHUH KU3HU (KpealMoHU3M). I'unoresa MOCTOSHHOIO CaMO3apOXKICHUS JKU3HU
n eé omposepkenne ombitamu ®. Pemm, JI. Cnamnmanmanu, JI. Ilactepa. [IpowmcxokmeHHe XU3HH H
acTpoOHOJIOTHSL.



OcHOBHBIE DTambl HEOpraHW4eckoil »sBomonuu. llmaHerapnas (reonoruveckas) 3BOJIOLUSL.
Xumuueckasi SBONMONUs. AOUOTEHHBIM CHHTE3 OpraHUYecKUX BellecTB u3 Heopranuueckux. Ombir C.
Munepa u I'. FOpu. O6pazoBanue nmonumepos u3 MonomepoB. KoanepsartHast runote3a A. M. Onapuna,
runoresa neppuyHoro OynaroHa J[x. Xonnelina, reerndeckas runoresa I'. Ménnepa. Pudosumsr (T. Yek)
u runote3a «vmupa PHK» V. I'mnbepra. ®opmupoBanne MmeMOpaH v BOSHUKHOBEHHE MTPOTOKIICTKH.

Hctopus 3emnu u metoasl e€ uzyuenus. Mckomaemble oprannyeckue octaTtku. ['eoxpoHoiorus u
e€ metoapl. OTHOCUTENBHAA U aOCONIOTHAS TEOXPOHOJNOTHS. | eoXpoHoJIOrHYecKas IIKana: 30HbI, 3PH,
MIEPUOBI, SMOXH.

HavaneHeie sTansl opranndeckoii 3pomronu. [lossneHne u 3BOIOIUS EPBHIX KIETOK. DBOJIOLHNS
MeTabonan3Ma. Bo3HUKHOBeHHE TEpBBIX 3KocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJjior
nepBbIx Ha 3emiie coodmecTB. CTpoMaTOIHUTHL. [IpOKapHOTHI M DYKApUOTHL.

[MpoucxoxneHne dykapuoT (CUMOHOreHe3). BOJIOUUOHHOE TMPOUCXOKICHHUE BHPYCOB.
IIpoucxoxeHue MHOTOKJIETOYHBIX OpraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYNI MHOTOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIONMK BBICIINX pacTeHHH. OcHOBHBIE apoMopdo3bl pacTeHuil. Brixon
pactenuil Ha cymry. IlosiBIeHue CIOpOBBIX pacTeHMH M 3aBoeBaHME UMM cylid. CeMEeHHbIE PacTEeHHS.
[IpoucxoxneHne UBETKOBBIX PACTEHUIA.

OCHOBHBIE 3Tanbl BOJIOIUH KUBOTHOTO Mupa. OcHOBHBIE apoMop(do3bl KHBOTHBIX. BeHzckas
¢dayna. KemOpuiickuii B3pbIB — TIOSIBJIGHUE COBPEMEHHBIX THUTIOB. [lepBbie XOpA0BbIE )KUBOTHBIC. JKU3HD B
BoJe. DOBONIONMSA TO3BOHOUHBIX. [Ipomcxoxnmenne amdubuit wu pentunumidt. IlpoucxoxiaeHue
MJIEKOTIATAIOMMX M Tnrull. llpuHnun xmodeBoro apomopdosa. OcBoeHHE OeCIO3BOHOYHBIMH U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIU.

Pa3Butue xu3HM Ha 3emiie MO 3paM M MNEPUOJAM: apXeil, MpPOTEepo30i, Mmaneo30il, Me3030H,
KaifHO30#. OOmas xapakTepHUCTHKa KIMMaTa W TEOJIOTHMYECKHX TMporieccoB. llosBneHwe u paciser
XapaKTEePHBIX OPraHU3MOB. YTJIe00pa3oBaHHUE: €ro YCIOBHA U BIHUSHUE Ha TA30BBIA COCTaB aTMOCQEPHI.

MaccoBble BRIMUPaHUS — 3KOJOTMUECKHE KPU3UCHI MPpouuioro. [IpuuuHbl U CIeACTBUS MAaCCOBBIX
BbIMupaHuii. CoBpeMEHHBIH OKOJIOTHYECKUil KpHU3uC, ero ocobenHoctu. IIpoGiiema coxpaHeHuUs
OounopazHoobpasus Ha 3emie.

CoBpeMeHHass CHCTeMa OpraHW4eckoro wmupa. [lpuHImNIBI Ki1accuUKamuu OpPraHu3MOB.
OCHOBHBIE CHCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JdeMoHcTpanuu

[optpetsl: @. Pemu, JI. Cnamnanuanu, JI. Ilacrep, M. Y. MeunukoB, A. W. Onapun, [Ix.
Xonpgein, I'. Mémnep, C. Munnep, I'. 1Opu.

Tabmumer u cxembl: «Cxema ombita . Pemm», «Cxema ombita JI. Ilacrepa mo wu3ydeHHIo
caMo3apoKIeHUs KU3HN», «CxeMa onbita C. Musiepa, I'. FOpuy», «9Tanbl HEOpraHM4eCKOU 3BOTIOLUNY,
«['eoxpoHosnoruyeckas mkanay, «HadanbHble 3Tanbsl OpraHU4eckoi 3Bosonum», «Cxema oOpa3oBaHUs
9YKapuoT IMyTéM cuMmOuorenesa», «Cucrema XuBOH Hpuponbl», «CTpoeHHe BHUpyca», «ApoMopdo3sl
pactenuit», «Puanodure», «OIHOKIETOYHBIE BOIOPOCIN», «MHOTOKIETOUHBIE BOAOPOCITI», «MXWy,
«[Tanopotaukuy», «l'ogocemeHHble pacTeHus», «OpraHbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTUA
KUBOTHOTO MHpa», «ApomMop¢o3sl KHBOTHBIX», «lIpocreiimmey, «Kumeunomonoctaeley, «llmockue
gepBu»,  «UmeHucroHorue»,  «PwiOB»,  «3emHOBOmHEIEY»,  «lIpecmbikarommecs»,  «lITHIBDY,
«Munekonuratouiuey», «Pa3BuTue XU3HU B apXerckoi apey», «Pa3BuTue ®U3HU B HNPOTEPO3OHUCKOUN 3pey,
«Pa3BuTHE XU3HU B NAJECO30MCKON 3pey», «Pa3BUTHE )KM3HU B ME3030MCKON 3pe», «Pa3BUTHE XKU3HU B
KaifHO30MCKOH 3pey, «COBpeMEHHAast CUCTEMa OPTaHMYECKOTO MUPAY.

O0opynoBanue: repbapuy pacTeHUH pa3IMYHBIX OT/EIOB, KOJUICKIIMM HACEKOMBIX, BIIaYKHBIC
Mpemaparsl JKMBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUIEKIIMM WIJIOKOXKUX, CKEJEeThl IO3BOHOYHBIX
KUBOTHBIX, 4Yydesla NTUL WM 3BEpeil, KOJUICKUMU OKAaMEHEIOCTEH, IOJIE3HBIX HCKOMAEMBIX, MYJLDKH
OpraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHas gaGopatopHasi pa6ora «MoaennpoBanue onbiToB Mmuiepa—tOpu mo n3ydeHuro
aOMOTeHHOTO CHHTE3a OPTaHMYECKUX COCTUHEHUH B IEpBUYHON aTMochepe».



JlaGopaTopHasi padora «/I3yueHue U ONMUCAHNE UCKOMTAEMBIX OCTATKOB APEBHUX OPraHU3MOBY.
IpakTnyeckas padora «3yueHne ocoOEHHOCTEH CTPOCHHS PACTCHUH pa3HBIX OTAEITIOBY.
IpakTnyeckas padora «3yueHne ocoOEHHOCTEH CTPOCHUS TTO3BOHOUHBIX KUBOTHBIX).

Tema 5. IIpouncxosxaeHne 4ejJ10BeKa — AHTPOIIOreHe3

Paznensl u 3anaun anTpononorui. MeTo sl aHTPOMOJIOTHH.

CraHoBJlEHHE TPEICTABICHUH O TPOMCXOXKICHUM YEIOBEKa. PenuruozHeie  BO33pPEHHUS.
CoBpeMeHHbIC Hay4YHBIC TEOPUH.

CXoAcTBO uesnoBeKa ¢ KUBOTHBIMH. CHCTeMaTH4YecKoe IOJIOKeHHE dYenoBeka. CBUAETENbCTBA
CXOJICTBA YEJIOBEKA C KUBOTHBIMH: CPaBHUTEILHO-MOpP(QoIorudeckue, sMOpHoIOrHIecKue, Gru3noaoro-
Onoxummuueckue, mopefaeHyeckne. OTIMYUS 4YeJIOBEKa OT KMBOTHBIX. lIpSAMOXOKICHHE U KOMILIEKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta ¥ BTOPOW CHT'HAJILHOM CUCTEMBI.

HBwxkyme cunbl (hakTopsl) aHTpoNoreHesa: Ouojormyeckue, conuainbHble. COOTHOIIEHUE
OMOJIOTMUECKUX M COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJMU aHTpoOIOreHe3a. PaHHWE 4YenoBeKOOOpa3Hble 00€3bsiHBl (MPOKOHCYIIBI) H
paHHUE TOHTHIBI — O0IIKE MPEKH YeJIOBEKOOOpa3HbIX 00€3bsIH U JIIOJCH. ABCTPAIONUTEKH — ABYHOTHE
npenku aroaeil. YenoBek yMenblil, NepBble U3TOTOBICHUS OPYAUid Tpyha. UernoBeK NPpAMOXOAAIIMNA U
NepBhI  BBIXOA JIOJe 3a mpenensl Adpuku. YemoBek reinensOeprckuii — oOmmid  Ipemox
HEaH/JepPTaJIbCKOTO YeJOBEKa M 4YelloBeKa pa3yMHoro. YeraoBeK HEaHIEpTaNbCKUM Kak BUJ JoJei
XO0JOJHOTO Kiumara. YenmoBeKk pa3yMHBIH COBPEMEHHOTO THIIA, JIEHHCOBCKMH 4YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeaenamMu Adpuxu. [laneoreneTrka u najseoreHOMHKA.

OBOJIIOLIMSL  COBPEMEHHOTO 4enoBeka. EcTecTBeHHBIH OTOOp B HOMYJSLUSAX — YEIOBEKa.
MyTtannoHHEIH Tiporiecc u noauMopdusM. [lomynsimonabie BoMHBL, apetid reHoB, MUTparus U «dPQexT
OCHOBATEJIS» B HOMYJIIIUSAX COBPEMEHHOIO YEIOBEKa.

Yenoseueckue packl. [lonstue o pace. bonbime packl: eBporneonaHas (€Bpasuiickas), aBCTpaso-
HEerpouiHas (SKBaTOpHAIbHAs), MOHIOJIOMIHAs (A3MaTCKO-aMepuKaHCKas). Bpems m myTu pacceneHus
YyenoBeka IO IUIaHeTe. EnuWHCTBO denoBeueckux pac. HayuHash HeCOCTOSATENBHOCTh pacHu3Ma.
[Tprucnoco6yieHHOCTh YeJIoBeKa K Pa3HBIM YCIOBHSAM OKpY’Karolied cpensl. BnusHue reorpaduyeckoit
cpenpl 1 Apeiida reHoB Ha MOPHOJIOTHIO U PU3HOJIOTHIO YEJIOBEKA.

MexaucuuIiuHapHble METOAbI B (pU3HUecKor (OMONIOrHuecKoi) aHTPOIOJIOTHH. DBOJIIOLUOHHAS
AQHTPOIIOJNIOTHST M TaJCOAHTPOIOJOTHA YEJIOBEUSCKHX MOMyasuuid. buoconuanbHble HMcciaea0BaHUs
pUpoAbl yenoBeka. MccnenoBanue KO3BOIOMUHE OMOIIOTHYECKOTO ¥ COLMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[optpetst: Y. Japsun, JI. Jluku, A. A. Porunckuii, M. M. I'epacumos.

TaOnuue! 1 cxeMbl: «MeToabl aHTPONONOTUN, «I 0JI0OBHOI MO3T uesioBeka», «HenoBekooOpas3HbIe
00e3bsiHB, «CKeJIeT YelloBeKa M CKeJeT IIMMIaH3e», «PyITuMeHTH U aTaBH3MbL», «/[BroKyliue Cuilbl
AHTPOIIOTEHE3a», «DBOIIOIMOHHOE IPEBO YEIOBEKa», « ABCTPAJIONUTEK», «HenoBek ymenslit», «UenoBek
npsAMoXoIsaIuiiy, «/lenncoBckuii yenosex» «Heannepransiupy, «KpomanboHub», «IIpenku uenoBekay,
«DTanbl 3BOJIIOLIMH YeloBeKay, «Packl yeroBekay.

OObopynoBaHue: MyJSDKH —OKaMEHEJIOCTeH, MpeIMeTOB MaTepHalbHON KyJIbTyphl MPEAKOB
yenioBeka, penpoaykiuu (pororpadun) kapTMH ¢ MH(OIOTHUYSCKUMH MU OHOJECHCKUMH CHOXKETaMU
MIPOMCXOXKJICHHS YeoBeKa, (oTorpaduu HaXOJIOK HCKOMAEMbIX OCTaTKOB YEJIOBEKA, CKENleT 4YelOBeKa,
MOJIeJTh Yeperna 4esioBeKa M depena IIMMITaH3e, MOJENTb KUCTH YeJIOBeKa W KHCTH IIMMIIaH3€, MOIEIH
TOpca MPEAKOB YEIIOBEKA.

JladopaTopHasi padora «l3ydueHre OCOOEHHOCTEH CTPOEHHUS CKENeTa YeJIOBEKAa, CBS3aHHBIX C
TPSMOXOXKICHHEM).

IIpakTuyeckass padota «lI3yueHne SKOIOTHYECKUX aAaNTaIlli YEITOBEKay.

Tema 6. Dxosiorusi — Hayka 0 B3aUMOOTHOIICHMSIX OPraHM3MOB U HaJAOPraHM3MEHHbIX
CHCTEM C OKpYKalollei cpeaoi



3apoxeHue U pa3BuTHe dKojoruu B Tpyaax A. ['ymOonbara, K. @. Pynse, H. A. Cesepriosa, O.
I'exkens, A. Tencnu, B. H. CykauéBa. Pasmensl u 3amaunm sxonoruu. CBsI3b DKOJOTHH C JPYTUMU
HayKaMH.

Metoapl skonoruu. IloneBbie HaOdrONEHHS. OKCIEPUMEHTHI B SKOJOTHMHU: TMPHUPOJHBIE U
naboparopHbsie. MozAenupoBaHHEe B OSKOJOTHH. MOHHUTOPHHT OKpYXAroOIled Cpeabl: JOKaNbHBIM,
PETHOHAIILHBIN U TI00TbHBIH.

3HaueHHe HSKOJOTMYECKUX 3HAHMW A 4esoBeKa. DKOJOTHYECKOE MHPOBO33pEHHE KaK OCHOBA
CBA3eH uyesnoBeuecTBa € MNpHUpojoi. DPOpMHUPOBAHHE SKOJIOTMUECKOM KYJIBTYPHl M IKOJIOTMYECKOU
TPaMOTHOCTH HacCeJIEHUsI.

JdeMoHcTpanuu

[Moptpetsi: A. I'ym6onsar, K. ©. Pynse, H. A. CeBepuos, J. I'ekkens, A. Tenciu, B. H. Cykaués.

Tabmuuer u cxembl: «Pazmensl skonmorum», «MeToapl skomorum», «CxemMa MOHHUTOPHHTA
OKpYKaIOILIEN cpesib».

JladopaTtopHas pa6ora «/3yueHrne METOI0B SKOJIOTHIECKUX HCCIICIOBAHMID.

Tema 7. Oprannsmsl u cpefa 00UTaAHUA

DKkoJjiorudeckue (GakTopbl M 3aKOHOMEPHOCTH HX JeicTBus. Knaccudukamms 3KOJIOTHYECKHX
(akTOpoB: aOMOTHYECKHE, OHOTHYECKUE, aHTpomoreHHeie. OOIMEe 3aKOHOMEPHOCTH JICHCTBUSI
skonoruueckux QakropoB. IlpaBumo wmuammyma (K. Ilnpenrens, FO. JIubOux). TomepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Aonotnyeckue (¢aktopsl. CBeT Kak 9JKOJIOTMYecKuil Qaktop. JleHcTBHE pa3HBIX YYacTKOB
COJIHEYHOT'O CHEKTpa Ha OPraHM3MBbl. DKOJOTMYECKHE IPYNIbl PACTEHUH U JKUBOTHBIX 110 OTHOLICHHUIO K
cBery. CurHaipHas poiib cBeTa. @oTonepuoan3M.

Temnepatypa Kak »dKomorumdeckwii ¢axrtop. JlelicTBue TemmepaTrypsl Ha OpPTaHHU3MEI.
[TolikunoTEepMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHbBIE OpPraHU3MBI.

BrnaxxHocts Kak 3konornueckuii ¢akrop. Ilpucrnocobnenns pacteHui K MOJAEPKAHUIO BOAHOTO
Oananca. Knaccudukanus pacteHnii o OTHOWEHHMIO K Boze. [IprcnocobieHust >KUBOTHBIX K U3MEHEHHIO
BOJIHOT'O PEXHUMa.

Cpenpl  oOWTaHMS OPraHM3MOB: BOJHAS, HAa3eMHO-BO3AYILUHAs, IOYBEHHAs, TIJIyOWHHAs
MOJOYBEHHAs!, BHyTpHOprann3MeHHas. Ou3nko-xuMuaeckne 0coOOEHHOCTH Cpel 0OUTaHUs OPTaHU3MOB.
[TpucnocoGiieHst OpraHU3MOB K )KU3HU B Pa3HbIX CPEAax.

buonornueckue putmbl. BHemHne u BHyTpeHHHME PHUTMBL. CyTOYHBIE W TOAWYHBIE PUTMBI.
ITprcnoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHHN JKU3HU.

Kuznennsie Gpopmel oprann3MoB. [loHsTre o xu3HeHHOH (opme. KuzHeHHbIE POPMBI paCTEHUI:
JepeBbs, KYCTapHHUKU, KYCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHONETHHE TpaBbl. JKuzHeHHbIE (HOPMBI
JKUBOTHBIX: THAPOOHOHTHI, F€OONOHTHI, a3p0OHOHThI. OCOOEHHOCTH CTPOEHHS U 00pa3a KU3HH.

buotnyeckue ¢axtopbl. Buabl OMOTHYECKMX B3aMMOJEHCTBHN: KOHKYPEHLHMS, XHUIIHHYECTBO,
cumbuo3 u ero ¢opmel. Ilapazutusm, Koomepamus, MyTyalu3M, KOMMEHCATU3M (KBapTHPAHTCTBO,
HaxJieOHn4YecTBO). HeTpodudeckue B3ammonedcTBus (Tommyeckue, (opudeckue, ¢dadpuieckue).
3HavyeHne OMOTUYECKUX B3aUMOJICHCTBUM Ul CYyLIECTBOBaHUS OPraHU3MOB B cpese oOuTanus. [IpuHuun
KOHKYPEHTHOT'O UCKITFOUEHHSI.

JdeMoHcTpanuu

Tabmuisl 1 cxeMbl: «OKomorudeckue GakToper», «CBETOBOW CHEKTPY, «IKOJOTHUECKHE TPYIIIIBI
KUBOTHBIX TI0 OTHOIICHHIO K CBETY», «|emIoKpoBHBIE >KUBOTHBIEY, «XOJOJHOKPOBHBIE >KHBOTHBIEY,
«Du3nonornyeckue aaanTanud KUBOTHBIX», «Cpenbl oOWTaHWsl OpraHu3MoBy», «buonormueckue
puTMBD», <«OKu3HeHHbIe (GOpMBI pacTeHHiD», <« JKu3HEHHBIe (OPMBI KUBOTHBIX», «IKOCHCTEMA
IIMPOKOJIMCTBEHHOTO Jieca», «JKOCHCTeMa XBOWHOro isecay, «llemn mnurtanwsy, «XWITHAYECTBOY,
«ITapazutusm», «Koakypenmmsn, «CuMonos», «kKoMMeHcamu3m.

OO6opynoBanue: repOapuyl pacTeHWH M JKUBOTHBIX, NPUCIIOCOONEHHBIX K BIMSHHIO Pa3IMYHBIX
9KOJIOTHYECKHX (PaKTOPOB, repOapuul CBETONIOOMBBHIX, TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PAaCTCHUIA,
CBETOJIIOOMBBIC, TEHETIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHMS, IepOapuu U KOJUIEKLUH



TEIUIONIOONBBIX, 3UMOCTOMKMX, MOpPO30YyCTOWYMBBIX PpACTEHHH, uydyena NOTHI M 3Beped, repbapun
pacTeHuid, OTHOCSIIMXCS K TurpoduTtaM, kcepoduram, mezodrutam, KOMHATHBIE paCTEHHS JaHHBIX TPYIIIL,
KOJIJICKIIMW JKUBOTHBIX, OOMTAIOUINX B pa3HBIX CpeAax, repdapuy U KOJUICKIMH PACTCHUH U KUBOTHBIX,
o0ajammx YepTaMu MPHCIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHHSM YCIOBHH JKU3HH, TrepOapuu M
KOJUICKIIMW PACTEHUH U )KHBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIUH KUBOTHBIX, YYACTBYIOIINX
B Pa3IMYHBIX OMOTHYECKHUX B3aUMOJICHCTBUSX.

JlaGopaTopHasi padora «BrisiBIeHNE PUCIIOCOOTICHUI OPraHN3MOB K BIMSHUIO CBETAY.

JlaGopaTopHasi padora «BrIsiBIeHHE PUCIIOCOOTICHUI OPraHU3MOB K BIHSHHUIO TEMIIEPATYpPh».

JlaGopaTopHasi padoTa « AHaATOMHUYECKHE OCOOCHHOCTH PACTEHUH U3 Pa3HbIX MECT OOUTAHUS.

Tema 8. Jkos10rust BUAOB U NOMYJISIIUI

DKOJNOTMYECKUE XapakTePUCTUKH momyisuud. [lomymamus kak Ouomornveckas cucrema. Poib
HEOJTHOPOJTHOCTH CpeIbl, (PU3MUecKuX OaphbepoB U O0COOCHHOCTEH OHMONOrMH BHUIOB B (DOPMHUPOBAHUU
MIPOCTPAHCTBEHHON CTPYKTYpbl momyisiiuii. OCHOBHbIE IOKa3aTeNyd TMOMYJISALUU: YUCIEHHOCTb,
IUIOTHOCTh, BO3pacTHas M IMOJIOBasl CTPYKTYpa, POXKIAEMOCTh, MPUPOCT, TEMI POCTa, CMEPTHOCTH,
MUTpaIusl.

OxoJoruyeckas CTpykTypa nomyasinui. OleHKa YUCIEHHOCTH oMy Isaui. JJuHamMuka nomyasuuu
u e€ perymsuus. buotnueckuit moTeHMan nomynsauuu. MojenupoBaHue TMHAMUKU nonynsauuu. Kpusbie
pocTa 4YHCIEHHOCTH momynauuu. KpuBble BBDKMBaHUA. Perynsuus 4YMCIEHHOCTH NOIMYJSALUN: pOJb
(haKTOpOB, 3aBHCAIIMX W HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJOrmyeckue crpareruu BunoB (r- m K-
CTpaTerun).

[onsiTre 06 3KOIOTHYECKON HUIIE BUaa. MectooouTanue. MHOrOMEpHas MOJIETh YKOJIOTHIECKOM
Huum [ .M. Xatunacona. PazMepsl skonoruueckoil Humu. IloTeHnansHas U peaau30BaHHAs HULIY.

Bup kak cucteMa nomyisiuuil. Apeassl BUIOB. BUIbI M UX JKU3HEHHBIEC CTPATETUU. DKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEIEHHS W MHUIPaLUil >KUBOTHBIX. buojormueckne WHBa3HM UyKEPOIHBIX
BUJIOB.

JdeMoHcTpanuu

optpert: x. M. XaTunHCOH.

Tabmuuel U cxeMbl: «ODKOJOIMYECKHE XapakTepUCTHUKH nomyssiuuny, «lIpoctpancrBeHHas
CTpYKTypa mnomyisuun», «BozpacTHple nmupamuisl nomyssiuun», «CKOPOCTh 3acelieHHs MOBEPXHOCTH
3emMiH pa3IMYHbIMUA OpraHu3MaMmy, «Mogenb skoioruueckoil uumu JIx. M. XaTunHcoHay.

ObopynoBanue: repbapuu pacTeHUH, KOJUIEKINH KUBOTHBIX.

JlaGopaTopHasn padora «IIpucrocobieHust ceMsiH pacTeHUH K pacCeIICHUIOY.

Tema 9. JkoJiorusi c0001IECTB. IKOJIOTHIECKHE CHCTEMBI.

CoobuiecTBa oprann3MoB. bruonenos u ero ctpykrypa. CBsi3u MeXy OpraHu3MaMu B OHOLICHO3E.

Okocucrema Kak oTkpeitas cucrema (A. [Lx. Tencnn). @yHKIMOHANBHBIE OJIOKM OPraHU3MOB B
9KOCUCTEME: POIYLEHTbI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHH. Tpoduueckue 1enu 1 ceTu.
AbuoTtnyeckue 6110ku sKocucTeM. 1104BBI 1 Wbl B 3KOcucTeMax. KpyroBopoT BemiecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcCHOBHBIE TTOKa3aTeNN IKOCUCTEMBI. bromMacca n mpomykius. DKOJOTHYeCcKre MHpaMHUIbl YUCed,
0MOMacchl ¥ SHEPTUH.

Junamurxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @Payxmyayuu. HanpasneHHble
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIleccuH. [lepBUYHbIE W BTOPUYHBIE CYKIIECCHH W UX MPUYHHBL
AHTpomnoreHHbIe BO3JEiCTBHA Ha cykneccuu. KnumakcHoe cooOmiectBo. bropaznooOpasue u moigHOTa
KpPyTOBOPOTA BEIIECTB — OCHOBA YCTOWYHBOCTH COOOIIIECTB.

IIpupoaHble SKOCHCTEMBL. JKOcUcCmembl 03€p U pek. OKocucmemvl MoOpell U OKeaHos.
Orocucmemovl myHop, 1eco8, cmenetl, nyCmbiHb.

AHTpOIIOreHHbIE 3KOCUCTEMBI. ATposkocucTeMa. ArpoueHos. Pasnnuus Mex1y aHTpOIOI€HHbBIMU
U IPUPOTHBIMHU S3KOCUCTEMAaMH.



VYpb6oskocuctemel. OCHOBHBIE KOMIIOHEHTHI ypOoskocucreM. ['oponckas ¢uopa u ¢ayHa.
CuHaHTponH3anusi TOpoAcKkoi QayHbl. bronorndeckoe n X03HCTBEHHOE 3HAYEHHE arpo3KOCHCTEM H
ypOO3IKOCUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aMMOJEHCTBUH OpPraHU3MOB B 3KocucTeMax. Pob
KACKAOH020 3(pexma u 8udo6-30upuramopos (Kuouesvix 6udos) 8 (DYHKYUOHUPOBAHUU IKOCUCTEM.
[lepeHoc »HEPrMM M BEIIECTB MEXKIY CMEXKHBIMH JKOCHCTEMaMH. YCTOHYMBOCTH OPTraHU3MOB,
MOMYJISIMN ¥ SKOCUCTEM B YCIIOBHSX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3JICHCTBUI.

Mexanusmbl 6030eticmeus 3a2psA3HeHUl Pa3HBIX MUN08 HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM,
NONYAAYUOHHOM U IKOCUCHEMHOM YPOGHAX, OCHOBbL 3KOA02UUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmausi. MeTo1oIorsi MOHUTOPHHTA €CTECTBEHHBIX U aHTPOIOT€HHBIX AKOCHUCTEM.

JdeMoHcTpanuu

Ioptper: A. Ix. Tencau.

Tabmuuer U cxembl: «CTpykTypa OHOIEHO32», «IJKOCHCTEMa IIMPOKOIUCTBEHHOTO JIECay,
«DKocucTeMa XBOWHOTO Jecay, «DyHKIMOHATBHBIC TPYIIBI OPraHU3MOB B 3KocHcTeMey», «KpyroBopot
BEIICCTB B dKocHcTeMme», «llemn muTanus (macTOMIIHAS, OETPUTHAsS)», «IKOIOTHYECKAs MUpaMHUIa
qrceny, «IKOIOTHIecKas mupaMuia OuoMacchl», «IKoJornyecKkas nupaMua sHeprium», «O0pa3zoBaHue
Oomota», «llepBuunas cykmeccusi», «BoccraHoBieHue yeca mocie moxkapay, «IKOCHCTEMa 03epay,
«ArporeH03», «KpyroBopoT BeliecTB ¥ IOTOK SHEPTUH B arpoleHosey, «lIlpumepsr ypboskocucTem».

Ob6opynoBanue: repbapuu pacTeHUH, KOJIEKIMH HACEKOMBIX, Yydesia NTHIl U 3Bepei, repbapun
KYJIBTYPHBIX B JUKOPACTYIINX PACTCHHUI, aKBAPHUYM KaK MOJIEIb YKOCUCTEMBI.

IIpakTuyeckas padora «/I3yueHne u onrcanue ypooIKOCHUCTEMBD.

JlaGopaTopHast padora «/I3ydyeHne pazHOOOpa3us MEIKUX MOYBEHHBIX WICHUCTOHOTUX B Pa3HbIX
IKOCUCTEMAX.

IOKceKypeuss «OKCKypcHsl B TUIHWYHBIA OworeorneHo3 (B ayOpaBy, OepesHsK, €IbHHK, Ha
CYXOJIONTbHBINA WITH MMOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKeKypeust «DKCKYpPCHs B arpo’KocucTeMy (Ha MOJIE WM B TEINTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riaod6ajabHas IKOCHUCTEMA

Buocdepa — obmeranerapras obonouka 3eMiH, TIe CYIIECTBYET WJIM CYIIECTBOBANA YKU3Hb.
Pa3sButne npezacrasnenuit o 6uochepe B Tpymax . 3rocca. Yuenue B. U. Bepuanckoro o Ouocdepe.
Obnactu Ouocgeps! u e€ coctas. JKupoe BeriecTBo 6rocheps! u ero GyHKUUH.

3akoHOMepHOCTH cymecTBoBaHus Ouocdepbl. OcoOeHHOCTH OHOC]epsl Kak TI00aIbHOM
sKocucTeMbl. [luHamuuyeckoe paBHOBecue B Omocdepe. KpyroBopoTsl BelIecTB M OMOTre€OXHMHYECKHUE
UKJIBL (YTiiepoaa, a30Ta). PUTMuaHOCTS siBieHuit B Onocdepe.

3onansHOCTH OMocdepsl. [lonsaTre o 6umome. OcHOBHBIE OMOMBI CYIIM: TyHIpa, XBOWHBIE Jieca,
CMEIIaHHbIe U IIUPOKOJIMCTBEHHBIE JI€Ca, CTENH, CABaHHBI, IIyCTBIHH, TPOITMYECKHUE JIECa, BHICOKOTOPHSI.
Knumar, pacTutenbHbIH 1 )KUBOTHBI MUP OMOMOB CYIIIH.

CrpykTypa W (QYHKLIMS JKHBBIX CHCTEM, OLIEHKAa HX PECYpCHOTO MOTEeHIHMada M OHOC(epHBIX
byHKUM.

JleMoHCTpanun

IToptpetsr: B. U. Bepranckuii, 3. 31occ.

Tabmuis! u cxemsl: «'eochepnr 3eminy, «Kpyroropor azora B npupozae», «Kpyrosoport yriiepoaa
B pupoie», «KpyroBopot kuciopoa B mpupoe», «KpyroBopot Bojel B mpupoze», « OCHOBHBIE OHMOMBI
cymmy», «Kmumatmgeckne — mosica  3emum»,  «Tyaapa»,  «Tairay, «CMemiaHHBIH — Jecy,
«[IlupokomucTBeHHEIH ecy, «Cremnby, «CaBanHay, «IlycToasmy, « Tpomudeckuii gecy.

O6opynoBaHue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJUICKIIUHU KUBOTHBIX.

Tema 11. YUennoBek u OKpy:Kaiomas cpeaa

DKOJOTHYecKHe KPU3HCHl W UX NpHYMHBL. BosneilicTBue uenoBeka Ha Omocdepy. 3arpssHeHne
BO3MymIHON cpensl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOW cpemsl. OXpaHa BOIHBIX pPECYPCOB.
Paspymenue noussl. OxpaHa IOYBEHHBIX pecypcoB. M3MeHeHue kiumara.



AHTpONOTEHHOE BO3JICHCTBHE Ha PACTUTENBHBIM M KUBOTHBIM MHp. OXpaHa pacTUTENBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE MPHUHLUIBI OXpaHbl NpUponbl. Kpacubie kuHuru. Oco0o oxpaHsemble
npupojusie Teppuropun (OOIIT). BoTannueckue caapl ¥ 30010TMUECKUE TAPKU.

OCHOBHBIE NPHUHLUIBl YCTOMYHMBOIO pa3BUTHS 4eJIOBEUECTBA M NpUpoAsl. ParmoHandbHOE
MPUPOAOTIONB30BaHUE M COXPAaHEHHE OMOJIOTHYECKOro pazHoobOpasms 3emin. OOIIuEe 3aKOHOMEPHOCTH
rI100ANBHBIX  9KOJIOTUYECKUX KpHU3HCOB. OCOOCHHOCTH COBPEMEHHOTO KpU3UCa M €ro BepOATHBIC
MIOCJIEICTBHUS.

Pa3BuTHEe METOOB MOHUTOPHMHIA pa3BUTUS OMNACHBIX TEXHOTEHHBIX MpoueccoB. Cucmemmuobie
uccredosanus nepexoda K pecypcocoepezaroweli U KOHKYpeHmocnocoonou suepeemuxe. buonozuueckoe
pasznoodpasue u buopecypcvl. Hayuonanvuvie ungopmayuonnvie cucmemsl, obecneuugarouue 00cmyn K
UHGOpMAYUY NO COCTNOANUIO OMOETbHBIX U008 U IKocucmem. OCHOBbL FIKOPeadUIUMAYUU IKOCUCTHEM U
€cnocob08 6opvovI ¢ buonospedcoeHusMU. Pexoncmpyxyus MOpcKUx u Ha3eMHbIX IKOCUCTHEM.

JdeMoHcTpanuu

Tabmuuel 1 cxeMbl: «3arps3HeHne aTMocdepb», «3arpszHeHue Tuapocdepbl», «3arps3HEeHHe
nouBs», «llapaukoBeiii  3hdexT», «Ocob0 oxpaHseMble TNPUPOIHBIE TeppuUTOpHm», «Moxaenu
YIPABJISIEMOIO MUPa».

OGopynoBanue: (ororpaduu OXpaHSIEMbIX pPAaCTEHHM W >KMBOTHBIX KpacHoli kuuru Poccuiickoit
®enepaunu, KpacHoil KHUTH pernoHa.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOT'U HA
YPOBHE CPEJHEI'O OBILHET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHs OOYHYaIOMIMMUCS MPOrpamMM
cpeaHero oomero 00pa3oBaHus: JINYHOCTHBIE, METANPEeIMETHBIE U IPEAMETHEIE.

B crTpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOGHHS IPOrpaMMbl 10 OHOJOTUH BBIJCIICHEI
CIIEAYIOIIME COCTABIISIONINE: OCO3HAHME OOYYAIOUIMMUCS POCCUHCKOW TpakKJAaHCKOH HIESHTHUYHOCTU —
TOTOBHOCTU K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIPENEICHUIO, Haluuue momusayuu K
0o0y4yeHHIO OWOIIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHHX YOEXKIEHWH JIMYHOCTH Ha OCHOBE
KIIIOUEBBIX IIEHHOCTEW M HMCTOPHYECKHX TPAJUIMN Pa3BUTHA OHOIOTMYECKOTO 3HAHHSA, 20MOGHOCHb U
cnocodbrnocms 00yYArOIIUXCSl PYKOBOJCTBOBATHCS B CBOCH [EATEIBHOCTH ILIEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKAMH, TMPHUCYIIUMH CHCTEME OHOJIOTHYEeCKOT0 00pa3oBaHWS, HAIuUYlUe HPABOCOZHANUS
9KOJIOTHYECKON KYJIBTYPBI, CHOCOOHOCIU CIABUMb TSI U CTPOUTD KU3HEHHBIE TIJTaHBL.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHSI TIPOTPaMMBI 10 OMOJIOTHH TOCTUTAIOTCS B €ANHCTBE YUCOHOI
M BOCHUTATEIbHONW  JEATENTBHOCTH B  COOTBETCTBUM C  TPAJUIMOHHBIMH  POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, HICTOPHUECKUMH U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPHHSATHIMHU B OOLIIECTBE
NpaBWIaMHd W HOPMaMHy TOBEJEHHS M CIOCOOCTBYIOT NpOLECCaM CaMOITO3HAHUS, CAMOBOCHHTAHHS M
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH MO3WIUU JUYHOCTH, NATPUOTH3MA M YBaKEHHA K 3aKOHY U
MPaBOMOPAAKY, YEIOBEKY TPyJa U CTaplieMy HOKOJICHHIO, B3AUMHOTO YBa)KEHHsI, 0EPEKHOT0 OTHOIICHHS
K KyJIbTYpHOMY HACIEOUI0O U TpaJHLMsIM MHOrOHalMOHanbHOro Hapoga Poccuiickoit ®enepanuu,
MIPUPOJE U OKPYKAIOLIEH cpee.

JInyHOCTHBIE pE3yNbTaThl OCBOEHHMs y4yeOHOro mpeaMera «buomorus» MOIKHBI OTpPaKaTh
TOTOBHOCTB M CIIOCOOHOCTH 00yUarOIINXCsl PyKOBOICTBOBATHCS C(POPMHUPOBAHHON BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHCTEMOH  I[IEHHOCTHBIX  OpHCHTAlM{, TO3UTHBHBIX  BHYTPEHHUX  YOeXKICHHH,
COOTBETCTBYIOIIMX TPAAMLIUOHHBIM LEHHOCTSAM POCCHICKOro 0OIIeCTBa, pacIIMPEHHE >KU3HEHHOTO
ONbITA M OMNbITA JEATEIPHOCTH B MPOLECCE PEalM3allMd OCHOBHBIX HAIIPABIEHUI BOCHUTATEIBHON
JIEATENBHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaIaHCcKOro BOCHUTAHMSA:

c(hOPMHUPOBAHHOCTh TPAKAAHCKOW MO3MIMH OOYYAIOIIErocsi KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOr0 O0IIECTBA;

0CO3HAHNE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TPaBOIOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM [ESTENbHOCTH INPH CO3AaHUM YUEOHBIX IPOEKTOB,
peleHny y4eOHbIX U MO3HABATENbHBIX 3a71a4, BBIMOJIHEHUH OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh OMpENENATh COOCTBEHHYIO MO3MLMIO 10 OTHOLICHHIO K SIBJICHUSM COBPEMEHHOM
YKU3HH U OOBACHSTSH €€;

YMEHHE YUYUTHIBATh B CBOMX JEHCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO B3aWMOJICHCTBHS
Jro/iel ¢ pa3HbIMU YOSKACHUSIMHU, KYJIbTYPHBIMH LEHHOCTSIMHU U COLUAILHBIM MTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIIECCE COBMECTHOTO BHIMOJIHEHHS YUEOHBIX, T03HABATEILHBIX
M HCCIIeOBATENbCKUX 3314, YBAXHUTEIHLHOTO OTHONIEHHS K MHEHHUIO OMNIOHEHTOB NpPU OOCYKICHHUU
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACP KAHNUS;

TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOMN JI€ATENIBHOCTH;

2) naTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTH POCCUICKON TPaXTaHCKOM HIEHTHYHOCTH, TATPUOTHU3MA, YBAKEHHS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTHU nepea PoanHo#i, ropJocTu 3a cBOi Kpal, cBoto PosiiHy, CBOM S3bIK U
KyJBTYpY, IPOIUIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoa Poccuy;

[IEHHOCTHOE OTHOIIEHHE K IPHUPOJHOMY HACIEAWIO W MaMATHHKAM IPHUPOIBI, JOCTHKECHUSAM
Poccun B Hayke, HCKyCCTBE, CLIOPTE, TEXHOJIOTUSAX, TPYAE;



CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUHCKUX YUYEHBIX B CTAHOBJICHHE WM DPa3BUTHE OWOIIOTHH,
MMOHUMaHUsl 3HAYCHUS OWOJIOTUM B MO3HAHUM 3aKOHOB TPUPOIBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO
00111eCTBA;

ujciHas yOeKIEHHOCTh, TOTOBHOCTh K CIIY>)KEHHUIO U 3amnure OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cys0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCUICKOT0 HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYCCKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B TIOCTPOCHUE YCTOMYMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIICHHWE K CBOMM POJMUTENSM, CO3JIaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHATHS IEHHOCTEW CEMENHOM KM3HU B COOTBETCTBUHU C TPAAULIUSIMU HapoaoB Poccuuy;

4) 3cTeTHYeCKOT0 BOCIIUTAHUSL:

ACTETHMYECKOE OTHOIICHHUE K MHUPY, BKIIOYAs SCTETHKY ObITa, HAy4YHOTO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHH;

MMOHMMAaHUE YMOIMOHAIBHOTO BO3/IEMCTBUS )KUBOM IPUPOJIbI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BHJAX HCKYCCTBa, CTPEMJICHHE IPOSBISATH KadecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTaHUs, (POPMUPOBAHMS KYJILTYPHI 310POBbSI U IMOLUOHAJIBLHOIO
O1aromoJsryuus:

MOHMMaHUE W pealn3alus 370pOBOro M 0e30macHOTo o0pasza KU3HH (30pOBOE NHTaHWE,
cOOJIFOICHNe TUTHEHWYECKNX TpaBWiI W HOPM, COaJaHCHPOBAHHBIM PEXKHUM 3aHITHA M OTHbIXA,
perymsapHas (pu3nueckas aKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHUS K
cOoOCTBEHHOMY (PH3UYECKOMY U IICUXHYECKOMY 3/I0POBBIO;

MMOHUMaHWE EHHOCTH MPaBWJI WHIWBUAYAIHHOTO W KOJUIEKTHBHOTO O€30MacHOro TMOBEIEHUS B
CUTYyalUSIX, YTPOKAIOIINX 3J0POBBIO U XKU3HU JIIOJCH;

OCO3HAaHWE TIOCTEICTBUH W HENPUATUS BPEIHBIX NPUBBIYEK (YHOTPEOICHUS ajKOTOIIs,
HapKOTHUKOB, KYPEHHS);

6) TPY10BOI0 BOCIMTAHMSA:

TOTOBHOCTH K TPY.ly, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYAOII00HeE;

TOTOBHOCTh K AaKTHUBHOW JEATENbHOCTH TEXHOJOTMYECKOM W COLMAIBbHON HaIpaBiI€HHOCTH,
CIOCOOHOCTHh HHUITUHPOBATD, TUIAHUPOBATH 1 CAMOCTOSITETIFHO BBITIOHSTE TAKYIO JIEATEIEHOCTE;

WHTEpEC K PA3MUYHBIM cdepaM TpoPecCHOHATFHONW NIEATENBHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOp OyAyIIeH mpodeccuu U peaaru30BhIBATh COOCTBEHHBIE KU3HEHHBIE TUIAHbL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPA30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU;

7) 3K0JI0TMYECKOT0 BOCIMTAHUS:

9KOJIOTUYECKH eJIecO00pa3HOe OTHOIIEHUE K MPHUPOJIe KaK UCTOYHHKY KM3HU Ha 3eMJie, OCHOBE
€€ CylIECTBOBaHUS;

MTOBBINICHUE YPOBHS DKOJOTHYECKON KyJIbTYpPHI: MIPHOOPETCHHUE OMBITA TJIAHUPOBAHUS TTOCTYIIKOB
Y OTICHKU WX BO3MOXKHBIX TTOCIIC/ICTBUN IS OKPY>KAOIIECH CPEIbI;

OCO3HaHUE TI00aTHFHOTO XapaKTepa IKOJIOTHUECKUX TPOOJIeM U ITyTeH UX PEIICHHUS;

CIIOCOOHOCTh HMCIOJIb30BaTh MPHOOpPETaEMbIC MPH H3yUYE€HUH OHOJOTHMM 3HAHUS M YMEHUS IMPH
pelieHdy TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM IPHPOJIONONB30BAHUEM (COOJIOCHHE TPABHII
MOBEJICHUSI B TIPUPOJIC, HAMPABICHHBIX HAa COXpPAaHEHHUE PABHOBECHS B DKOCHUCTEMAaX, OXpPaHy BHUIOB,
3KocHucTeM, Orocheps);

AKTUBHOE HENpUSTUE JEHUCTBUM, MPUHOCIIIUX BPEA OKpPYXKAIOIIEH MPUPOIHON cpele, yMeHue
MPOTHO3UPOBATh HEOIArONpUATHBIE OSKOJIOTMYECKHE TIOCIENCTBUS MPEANPUHUMACMBIX JEHCTBUN U
MpEeAOTBpalIaTh UX;



HaJIM4Me Pa3BUTOTO SKOJIOTHUECKOTO MBIIIJICHHUS, SKOJIOTHUECKON KyJIbTYPHI, OIBITa IESTENbHOCTH
9KOJIOTUUECKOW  HampaBICHHOCTH, YMEHHSI  PYKOBOJICTBOBAaTbCS HMH B  I03HABaTEILHON,
KOMMYHHMKAaTUBHOH M COLIMAJbHOM MPakTHKE, TOTOBHOCTH K YYaCTHIO B HPAKTHUECKOW AEATEIHHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HayKd U OOIIECTBEHHOHM NMPaKTHKH, OCHOBAHHOTO HAa JHAJIOre KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET'0 MECTA B MOJHUKYJIGTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW U YMTATEIBCKOW KYJIBTYPBI KaK CPECTBA B3aMMOACHCTBHS MEXKIY
JIIOBMU M IO3HAHUSI MUPA;

NOHUMaHue crenudukn OWONMOTMH Kak HayKd, OCO3HaHWA e€ poiau B (OPMHUPOBAHHU
panrOHaTBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUU LEJOCTHOTO MPEICTaBIeHUs 00 OKPYXKalolleM MHUpe
KaK O €AMHCTBC NIPHUPObI, YCJIOBEKA U O6HICCTB3, B IO3HAHWH MMPUPOJIHBIX 33KOHOMCpHOCTCI>'I " pCUHICHUN
npo6JeM coXpaHeHUs IPUPOJHOTO PABHOBECHS;

yOXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHH JJIi COBPEMEHHOM IUBHIIM3ALUU: O00CCIICYCHHST HOBOT'O
YpOBHA pa3BUTHUA MCAUIUHBI, CO3JaHUC TICPCHCKTHUBHBIX 6HOT€XHOJ’IOFHI7[, CHOCO6HI)IX peuiaTb
peCypCHBIE TIPOOJIEMBI Pa3BUTHS YEJIOBEUSCTBA, MOUCKA MyTEH BBIXOJA M3 TII00ATBHBIX YKOJIOTHYCCKUX
npobiieM M obecrmedeHus nepexona K YCTOWYMBOMY pa3BUTHIO, PAllMOHAIBHOMY HCIIOIb30BaHUIO
MPUPOIHBIX PECYPCOB U POPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aMHTEPECOBAHHOCTh B IMOJYYCHUM OHOJOTMYECKUX 3HAHMW B IEIIX IOBBIINICHUS OOIIeH
KyJIbTYPBI, €CTECTBCHHO-HAYYHOW IPAaMOTHOCTH, KaK COCTAaBHOM 4YacTH (hYHKIIMOHAIBHON TPaMOTHOCTH
oOy4atonuxcs, GopMUPYEeMOH PH U3ydeHUH OMOJIOTH;

NOHMMaHKE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIB3yEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH
UCIIONIb30BaTh TONydaeMble 3HAHMS JUIS aHaiM3a M OOBSICHEHWS SBICHHH OKPYKAIOIIETO MHpa M
NPOUCXO/IIMX B HEM HM3MEHEHWH, YMEHHE JelaTh OOOCHOBAHHBIC 3aKJIIOUCHUS HAa OCHOBE HAy4YHBIX
(aKTOB M MMEIOLIUXCS TAHHBIX C LENBIO ITOIYYEHHS JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOIb30BaTh OMOIOTHYECKHE 3HAHHS IS PEelIeHHs HpoOiieM B
peaNbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAaHHE LEHHOCTH HAy4YHOW JESTeNbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOEKTHYIO U
MCCIIEZIOBATENLCKYIO IESITEIbHOCTh HHANBUTYyaIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY O0Opa30BaHMIO U CaMOOOpPa30BaHMIO, K AKTHBHOMY
HOJTyYSHUIO HOBBIX 3HAaHHUH 110 OMOJIOTMHU B COOTBETCTBUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIbTATDBI

MertamnpenMeTHble pe3ynbTaTbl OCBOCHHUS yueOHOro npeamera «bronorusy BKIIOYAIOT: 3HAYNMBbIE
Uis  GOPMHPOBaHHMS  MHPOBO33PEHUST  OOYYAIONIMXCS  MEXKIUCHUIUIMHAPHBIE  (MEXIpPEJIMETHBIC)
oOlIeHayYHbIC TOHATHUS, OTPAKAIONIME IEIOCTHOCTh HAYYHOH KapTHHBI MHpa W CIEIU(HUKY METOJIOB
MO3HAHMS, WCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHs, SBJIEHHE, MPOIecC, CHUCTEMA,
Hay4yHBIH (DaKT, TPHUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeq0BaHWE, HaOJI0AeHNE,
W3MEpeHHne, OKCIEPUMEHT | [pYTHe); VYHHBEpCaIbHbIE Y4eOHBIe JeiicTBuA (ITO3HABaTENbHBIE,
KOMMYHHKATUBHBIE, PETYJISITUBHBIE), oOecrieunBaronye GopMupoBaHue GyHKIIMOHATLHONW TPaMOTHOCTH
U COLHMAJIbHOW KOMIETCHIMM OOYYarOIIMXCS; CIOCOOHOCTh OOYYaroIIMXCs HCIIOIb30BaTh OCBOCHHBIC
MEXUCIUILTHHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHWS WM YHHUBEPCaIbHbIE ydeOHbIE JCHUCTBHS B
IIO3HABATEJIBLHON U COLMATIBHON ITPAKTUKE.

B pesynbprare m3yueHnst OMOJIOTUHM HA YPOBHE CpeIHEro oOmiero o0pa3oBaHHs y o0ydaromierocs
OyayTr cdopMHUpOBaHBl II03HABaTEIbHbIC YHUBEPCAJIbHbIE Y4eOHbIE IEHCTBUs, KOMMYHHUKAaTHBHbIE
YHUBEpCalbHble y4eOHble NEHCTBUS, PErYJIATUBHBIC YHUBEpCAJIbHbIE yueOHbIE NEHCTBUS, COBMECTHAas
JIeSATENBHOCTB.



MertamnpenMeTHble pe3yabTaThl OCBOSHHS MPOrpaMMbI CPEAHEro oO0mero oOpa3oBaHUs IOJKHBI
OTpakaTh:

OBiiageHue yHUBePCAIbHBIMH Y4eOHbIMU MO03HABATEIbHBIMH AeiCTBUMU:

1) 6a3oBble JOrHYECKHUE TeHCTBHS:

CaMOCTOSITETIbHO (POPMYITHPOBATE M aKTyaIH3UPOBATh MPOOIEMy, paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh IMPH OCBOCHWM 3HAHWN TPUEMBI JIOTHUECKOTO MBIIIICHUS (aHalu3a, CHUHTE3a,
CpaBHEHHMS, KIacCUPHUKaU, 0000IIeHNUs), PACKPHIBATE CMBICIT OHOJIOTHYECKUX MOHATHH (BBIACTSATH UX
XapaKTepHbIE MPU3HAKH, YCTaHABINBATH CBS3U C JPYTUMH HOHSITHAMHN);

OTIPENIeNIATh LEeNU ACATEIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPHU HUX JOCTIKEHUS, COOTHOCUTD
Pe3ybTaThl AEATEILHOCTH C TOCTABICHHBIME LIEJISIMU;

UCIIOJIb30BaTh OMOIOTHYECKUE TTOHATHS JJ1s1 OOBSCHEHHUS (PaKTOB U SIBJICHUH KUBOU MPUPOIBI;

CTPOUTH JIOTUYECKHE PAaCCyXIeHHs (MHAYKTHBHBIC, NEIyKTUBHBIC, O aHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH W TIPOTUBOPEYHUs] B pacCMaTPUBAEMBIX SIBICHHAX, (OPMYNHPOBaTh BBIBOABI H
3aKITIOUCHMUS,

NPUMEHATh CXEMHO-MOJICNIbHBIE CPEIICTBA Uil TPEICTAaBICHUS CYIIECTBEHHBIX CBSI3eH W
OTHOLICHWH B H3y4aeMbIX OHOJOTMYECKHX OOBEKTaX, a Takke MPOTHBOPEUHH pa3HOTO poja,
BBISIBIICHHBIX B Pa3JIMYHBIX HHPOPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAH pPEHICHUS TPOOIEeMBl ¢ Y4ETOM aHalu3a MMEIOUIMXCS MaTepUaNIbHBIX H
HEMaTepUAILHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B JICSTEIBHOCTD, OLIECHUBATh COOTBETCTBUE PE3yJIHTATOB LEINSIM, OLICHUBATD
PHCKH MTOCIIEACTBHHI JIESITENFHOCTH;

KOOPAMHUPOBATh ¥  BBHINOJNHATH pabOTy B  YCIOBHSX PEaJbHOrO, BHPTYAIBHOTO U
KOMOMHHUPOBAHHOTO B3aHMMOICHCTBHS;

pa3BHUBaTh KPEaTHBHOE MBIIUICHHE TIPH PEIICHUH KH3HEHHBIX MTPo0IIeM.

2) 6a30BbIe HCCIEA0BATEILCKHE T CTBHA:

BJIQJIeTh HAaBBIKAMH y4eOHO-HMCCIIEIOBATEIbCKOH W TPOSKTHOW JIEATENbHOCTH, HaBBIKAMU
paspemnieHust npooJieM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TOMCKY METOJIOB PEIICHHUS
NPaKTHYECKUX 3a/]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB O3HAHUS,

UCIIOJNIb30BaTh  PA3jIMYHbIE BUABI JESATEJFHOCTH IO TMOJYYSHHWIO HOBOTO 3HAHUS, €ro
UHTEpIpETay, MPeodpa30BaHHUI0 U NPUMEHEHHIO B yYEOHBIX CHTYAIMsAX, B TOM YHCIIE TPU CO3/IaHUU
y4eOHBIX M COIATBHBIX TIPOEKTOB;

(dopMupoBaTh HAy4YHBIH THUI MBIIUICHHS, BJIAJEeTh HAyYHOH TEPMUHOJIOTHEH, KIIOYEBBIMU
HOHATUSIMU M METOJAMU;

CTaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHON ACATEIBHOCTH U )KU3HEHHBIX
CHUTYaIHsX;

BBISBIISITh NIPUYMHHO-CIIEICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 3a1ady, BBIIBUTATh THUIOTE3y €€
pelIeHNs], HAaXOIUTh apryMeHTHl IJIs JO0Ka3aTelbCTBA CBOMX YTBEPXKACHUH, 3aJaBaTh MapaMeTpbl U
KPUTEPHHU PELICHUS;

aHAJTM3UPOBATh NOJIYYEHHBIE B XOJI€ PELICHUs 3a/laud Pe3yJbTaTbl, KpUTHUYECKH OLIEHUBATH MX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CHTYAaIlUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISTh IICJICHATIPABIICHHBI TOMCK TIepeHOca CpelCTB U CIOCO0OB  JIEHCTBUS B
podeCCUOHATBLHYIO CPELY;

YMETh MIEPEHOCHUTH 3HAHUS B ITO3HABATENFHYIO M TPAKTUIECKYIO 00JIaCTH KU3HE IS TEITbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeil;

BBIJIBUTATh HOBBIE HJICH, TIpeJIIaraTb OPUTHHAIBHBIC TIOJXO/bI U PEIICHNS, CTABUTh MPOOJIEMbI 1
3a71a4H, JIOIYCKAIOIHEe aJlbTePHATUBHbIC PEIICHHUS.

3) pa6oTa ¢ undopmManmeii:

OPHEHTHPOBATHCA B PA3NIMYHBIX HCTOYHHMKAX MH(pOpPMANUH (TEKCTe y4eOHOTO MOcoOMsl, HaydHO-
HOMYJIAPHOU JHTEepaType, OMOJIOTHYECKHUX CIOBApsAX U CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B



Wntepnere), aHanu3upoBaTh HHOOPMALMIO PAa3TUYHBIX BHUIAOB U (GOPM NpeACTaBICHHS, KPHUTHUYCCKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTD;

(bopMynIHupoOBaTh 3aMPOCH U IPUMEHSATH Pa3IMYHbIE METOABI IPH MOUCKE U 0TOOPE OMOIIOTUIECKON
uHQOpMaUK, HeOOXOAUMOM /TS BBEITONHEHHS y4eOHBIX 3a/ay;

npuoOpeTaTh  OMBIT  WCHONB30BaHHA  MH()OPMAIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHUH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHMSI PA3IMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BHIOMpATh ONTHMAIbHYI0 OpPMY HpeAcTaBiIeHHsT OMOIOTHYecKON HHPOpMaH
(cxemsl, Tpad KK, AUATPAMMBI, TAOIUIB], PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIH A3BIK B KAUeCTBE CpeACTBa Mpu padote ¢ Onomornyeckoil HHGpopMarue:
NPUMEHSTh XUMHUYECKHE, PU3NUECKIE U MaTeMaTHYeCKUe 3HAKU U CUMBOJBI, (popMyiisl, abOpeBHaTypy,
HOMEHKJIaTypY, UCIOIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATISAHOCTH;

BJIaJIeTh HABBIKAMH PACIIO3HABAaHUS W 3alIUTHl MH(POpPMALWHU, HHHOPMALMOHHONW OE30MacHOCTH
JMYHOCTH.

OgJiaieHNe yHUBePCAIbHBIMH KOMMYHUKATHBHBIMHU J1€ICTBUAMU:

1) odmenne:

OCYILIECTBIISITh KOMMYHUKAIIMA BO BceX cepax KM3HH, aKTHBHO y4acTBOBATh B JUAJIOTE WM
JUCKYCCHH TIO CYIIECTBY OOCyXIaeMoi TeMbl (YMEHHE 3a/aBaTh BOIMPOCHI, BBHICKA3bIBATh CY>KIACHUS
OTHOCHUTENFHO BBITIOJTHEHUS MpeiaraeMoi 3ajauy, yYUThHIBaTh WHTEPECHl U COTJIACOBAHHOCTH MO3MIUHN
JPYTrUX yYacTHUKOB AMAI0OTa MU TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpelCTBa OOIICHWS, MOHWMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
HPEANOCHUIOK BO3HUKHOBEHUSI KOH(DIMKTHBIX CHTyalWi, YMETh CMST4aTh KOH()JIMKTBI M BECTH
HIepETOBOPHI;

BJIJIETh PAa3IMYHBIMH CHOCOOaMH OOIIEHHWS W B3aMMOJCWCTBHS, IIOHUMATh HAMEPEHHUS APYTUX
JFOJICH, TIPOSIBIIATH YBAKUTEIFHOE OTHOLIEHHE K COOSCETHUKY M B KOPPEKTHOH (hopme GpopMynnpoBaTh
CBOM BO3PAKEHHS;

Pa3BEPHYTO ¥ JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) cOBMeCTHasI IeITeJIbHOCTh:

NOHMMATh U UCIIOJI30BaTh NPEHMYIIECTBA KOMAHIHON ¥ HHAWBUIYyaIbHON paOOTHI IIPU PEIICHUN
Ononorn4yeckoi  mpoOsieMbl, OOOCHOBBIBaTH HEOOXOIMMOCTh HPUMEHEHUS TPYHIOBBIX  (opm
B3aMMOJICHCTBHS IPH PEIICHUN yueOHOH 3a1aum;

BBIOMpAaTh TEMAaTHKy W METOJbl COBMECTHBIX JCHCTBHH ¢ Y4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)kJIOr0 4iIeHa KOJJIEKTHBA;

NPUHAMATBH [IEJIM COBMECTHOH JESITEIbHOCTH, OPTaHW30BBIBATH U KOOPANHUPOBATH ICHCTBHS 110 €€
JOCT)KEHHIO: COCTaBIISATh IUIAH JICWCTBUH, paclpenensaTb pOIM C YYETOM MHEHWH YYaCTHHUKOB,
00CYKIaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

OLIGHMBATh KayeCTBO CBOErO BKJIAaJa W KaXKAOTO YYaCTHHKA KOMaHAbl B OOMIMH pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBBIE TPOEKTHI, OLCHWBaTh WAEW C IMO3MLIUM HOBHU3HBI, OPUTHMHAIBHOCTH,
NPaKTUYECKOW 3HAUMMOCTH;

OCYIIECTBIISTh TO3UTHBHOE CTPATETHMYECKOE IOBEJCHUE B PA3NIMYHBIX CUTYAIUSX, MPOSBISTH
TBOPYECTBO U BOOOPaKCHHE, OBITh MHUIIMATHBHBIM.

OgaieHHe YHUBEPCAIBLHBIMH PeTyJSITHBHBIMH JIICTBUAMU:

1) camoopraHu3amnus:

UCIIOJIb30BaTh OMOJIOTWYECKUE 3HAHUS JJIsl BRISABICHUS MPOOJIEM W UX PEUICHHS B KHU3HCHHBIX W
YUEOHBIX CUTYAIHSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTHYECKMX 3HAHHWW IeNIeBble M CMBICIOBBIE YCTAaHOBKH B CBOMX
JNEUCTBUAX M TMOCTYNKAaX II0 OTHOIICHHIO K JXMBOW IPHUPOJE, CBOEMY 3JIOPOBBIO M 3/10pPOBBIO
OKPY’KaIOIINX;

CaMOCTOSTEIBHO OCYILECTBIISATH MIO3HABATEIBHYIO ESTEILHOCTD, BBISBIATH MPOOIEMBI, CTABUTD U
dopMynHpoBaTh COOCTBEHHBIE 3a/1a4 B 00pa30BaTENbHON NEATEILHOCTH 1 KU3HEHHBIX CUTYaIlUsIX;



CaMOCTOSITETIbHO COCTaBJSITh IUIAH pEIICHUS TMPOoOJeMBl C YYETOM HMMEIOLIMXCS PECYpCoB,
COOCTBEHHBIX BO3MOKHOCTEH M PEANOYTCHH;

JlaBaTh OLIEHKY HOBBIM CUTYALMSIM;

pacumpsTh paMKU Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHIA;

JieNaTh OCO3HAHHBIN BBIOOD, apIrYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (DOPMHUPOBAHUIO M MPOSBICHHUIO IIUPOKOH 3PYAHUIINHU B Pa3HBIX 00JaCTAX 3HAHUH,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTb OLICHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJCTh HAaBBIKAMH II03HABATENILHOW pe(IEKCHH KaK OCO3HAHMs COBEPIIACMBIX JACHCTBHH H
MBICIIUTENILHBIX TIPOLECCOB, MX PE3YJNbTaTOB M OCHOBAaHHWH, HCIONB30BaTh NMPHEMBI pedIeKCUH s
OLICHKW CHUTYaIlH, BBIOOPa BEPHOTO PEIICHMUS,;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMAThH PELICHMS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTUX IIPU aHAJIU3E PE3YJIBTATOB ACSITEIBHOCTH;

3) npuHsiTHE CeOS U IPYTHX:

MIPUHUMATh ce0s, TOHUMasi CBOM HEJTOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX IIPU aHAJIU3€ PE3YJIBTATOB ACITEIBHOCTH;

IIPU3HABAaTh CBOE IIPaBO U MIPABO IPYTUX HA OIIUOKHU;

pasBUBATh CIIOCOOHOCTH IOHUMATh MU C MO3ULMU APYTOT0 YeJIOBEKA.

HNPEIMETHBIE PE3YJIBTATBI

[MpeameTrHble pe3ynbTaThl OCBOEHHs cojepkaHus ydeOHoro mpeamera «buonorus» Ha
yIayOJI€HHOM YpPOBHE OPHEHTUPOBAaHBI Ha oOOecredeHne NPOQWIBHOIO OO0Y4YeHHsS OOydYaroIIUXCs
ounosornu. OHW BKIIOYAIOT: CHeNU(UYECKUE JIsi OWOJOTMM HAay4yHBIE 3HAHUS, YMEHHS M CIIOCOOBI
JEHCTBUII TI0 OCBOEHWIO, HMHTEpHpPETAlMd W MpeoOpa3oBaHHWI0 3HAHWH, BUJBI JEATENBHOCTH TI0
TIOJYYEeHHUIO HOBBIX 3HAHWI U WX NMPUMEHEHUIO B Pa3InYHBIX y4eOHBIX, 8 TAKXKE B pealbHBIX KHU3HEHHBIX
cutyanusix. [lpenqmeTHsle pe3yabTaTsl MPeACTaBIEHBI IO TOAAM U3Y4EHHS.

[IpenMeTHBIE pe3ysbTaThl OCBOCHHUs ydeOHoro mnpeamera «buosorus» B 10 Kaacce IOIDKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHMW O MECT€ M POIM OHOJOTMM B CHCTEME ECTECTBEHHBIX HayK, B
(OpMHPOBAaHMM €CTECTBEHHO-HAyYHOH KapTHHBI MHpPA, B IO3HAHMM 3aKOHOB NPUPOIBI M DPELICHUH
npoOjeM paluOHAIBHOIO NPHPOJOIOIL30BAHUS, O BKJIAZAEC POCCHHCKUX W 3apyOC)KHBIX YYEHBIX B
pasBUTHE OMOJIOTHY;

BJIaJICHUE CHUCTEMOH OWOJOTMYECKMX 3HaHUH, KOTopass BKJIOYACT: OCHOBOIIOJIATAIOIIHe
OWoslornueckue TEPMHHBI W TOHATHS (KHU3Hb, KIETKa, OpraHu3M, MeTaboiu3M, TIOMeocTas,
CaMOpEryJisiLUs, CaMOBOCIIPOU3BEJCHUE, HACIEICTBEHHOCTh, W3MEHYMBOCTb, POCT MU Pa3BUTHE),
Oouonornueckue teopun (knerounas teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopust HacieactBeHHocTH T. Moprana), ydenus (H. M. BaBuioBa — o meHTpax MHOroo0Opasus u
NPOUCXOXKJICHUS KYJIbTYPHBIX DPAacTE€HHWH), 3aKOHbI (€OIMHOOOpa3usi MOTOMKOB IIEPBOTO IIOKOJICHHS,
paclIenyIeHus, YUCTOTHl raMeT, He3aBHCUMOro HacjenoBaHus . MeHnens, roMOJOTHYeCKUX PsIOB B
HacneacTBeHHoH n3menunBoctu H. V. BaBuiosa), npuHINTIBL (KOMIUIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMH METOAaMH HAayYHOI'O MO3HAHUs, HCHONb3YEMBIX B OHOJIOTHYECKUX
MCCIIEIOBAHUSX KHUBBIX O0BEKTOB (ONMCaHUE, U3MEPEHNE, HAOIOAEHUE, SKCIIEPUMEHT);

YMEHHE BBIICHATh CYIIECTBEHHBIE NPU3HAKU: BHUPYCOB, KIETOK MPOKAPHOT M 3YKapHOT,
OJTHOKJIETOUHBIX ¥ MHOTOKJIETOUHBIX OPIraHU3MOB, B TOM 4HCJIe OaKTepHii, TpuOO0B, pacTEHHM, >)KUBOTHBIX
W 4YeJOBEKa, CTPOCHHUS OpPraHOB M CHCTEM OpPraHOB pAacTeHUH, >KUBOTHBIX, YEJIOBEKa, IMPOLECCOB
KU3HEIESATEIBHOCTH, MPOTEKAIOMINX B OpPraHU3MaxX pacTeHH, KUBOTHBIX M YEIOBEKa, OMOIOTHYECKHX
nporeccoB: oOMeHa BemiecTB (MeTabOJIM3M), IMPEBpALleHUs SHEPTUH, OPOXKEHHs, aBTOTPOPHOrO M



rerepoTpoHOr0 THMOB THTaHUs, (DOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio03a, ramMeToreHesa,
sMOpHoOTeHe3a, NOCTIMOPHUOHAILHOTO Pa3BUTHS, Pa3MHOKCHUS, HHIUBUIYaJIbHOTO Pa3BUTHUS OpraHu3Ma
(oHTOTEHE3a), B3aUMOACHCTBHS T€HOB, TETEPO3HCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHUE yCTAaHABIMBATh B3aUMOCBSI3U MEXy OPraHOMIAMH KJIETKH M UX (QYHKIHUSIMH, CTPOCHUEM
KJIETOK pa3HbIX TKaHEed W WX (QYHKUUSAMH, MEXAy OpraHaMM M CHCTEMaMH OpPraHoOB y pPacTeHHH,
JKUBOTHBIX U Y€JIOBEKa M UX (PYHKIHAMHU, MKy CUCTEMaMH OPraHOB M UX (PYHKIHMAMH, MEXKIy dTamaMu
oOMEeHa BeIEeCTB, STamaMd KJIETOYHOIO M[HKIa M JKU3HEHHBIX IIMKJIOB OPraHU3MOB, JTallaMH
SMOPHOHAILHOTO Pa3BUTHSI, TEHOTHIIOM U (PEHOTUIIOM, (PEHOTHUTIOM H (haKTOpPaMu cpelibl OOUTaHUS,

YMEHHE BBISIBIISITH OTIUYUTEIbHBIE TPU3HAKU )KUBBIX CUCTEM, B TOM YHCIIE PACTCHUI, )KUBOTHBIX H
YeJI0BeKa;

YMEHHE UCIIOJIb30BaTh COOTBETCTBYIOLIME AapryMEHTHI, OHMOIOTHYECKYI0 TEPMUHOJOTHIO H
CHUMBOJIMKY IS JOKa3aTeNbCTBA POJCTBA OPraHU3MOB Pa3HBIX CHCTEMAaTHUECKUX TPYIII;

YMEHHE pelath OHOJOTMYeCKHe 3aJaud, BBIBISATH NPUYUHHO-CIEICTBEHHBIC CBSI3U MEXKIY
UCCIieIyeMbIMUA OMOJIOTHUECKIMH TPOIIECCaMU M SBJICHUSIMHU, JIeNIaTh BEIBOABI M MPOTHO3BI HA OCHOBAHUH
MOJYYEeHHBIX PE3YNIbTaTOB;

YMEHHUE BBITIOIHATH JIA00OPAaTOPHBIE M MPaKTUYeCKue paboThl, coOM0aTh MpaBmuia Mpu padore ¢
y4eOHBIM U JJAOOPATOPHBIM 000PYIOBaHUEM;

YMEHHUE BBLIBHTATh THIIOTE3bI, MPOBEPSATh MX IKCICPUMEHTAIBHBIMU CPEICTBAMHU, (OPMYIUPYS
LeJb CCIIeJOBaHMs, aHATTM3UPOBATh MOJyYCHHBIC PE3YIbTAThI U IENaTh BHIBOIBI;

YMEHHUE y4acTBOBATh B YUeOHO-HCCIIEAOBATENLCKON PaboTe IO OMOJIIOTHH, KOJIOTHH M METUIIMHE,
MPOBOAMMON Ha 0a3e MIKONBHBIX HAYYHBIX OOMIECTB, W IyOJIMYHO TMPEICTaBIATh MONyYeHHBIS
pe3yIbTaThl Ha YICHUIECKUX KOH(PEPEHITHIX;

YMEHHE OIICHWBATh JTUYECKHE ACIEKTHI COBPEMEHHBIX HCCIIEZIOBAaHWN B 00NAcCTH OHWONOTHH WU
MEIWIHUHEl (KJIOHWPOBaHWE, WCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpaBICHHOE W3MEHEHHWE TEeHOMa W
CO3/IaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIA BEIOOp Oyaymiedl mpodeccHOHANBFHOW IesSTeNbHOCTH B
obnmactu OWONOTHH, METUIMHBI, OWOTEXHOJOTHH, BETEPHUHAPUH, CEIBCKOIO XO3AWCTBA, MHUIIEBON
MPOMBINIUIGHHOCTH, YTIIyONSATh IO3HABATEIbHBIN HMHTEpEC, HANpaBIICHHBIH Ha OCO3HAHHEIM BBIOOD
COOTBETCTBYIOIIEH NMpodeccuu u MpooHKeHNne ONOIOTHIECKOro 00pa30BaHUs B OPTaHNU3AIIUAX CPETHETO
po(heCCHOHATBHOTO U BBICIIIET0 00pPa30BaHU.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUs ydeOHoro mpeamera «buomorus» B 11 Kiacce NOIKHBI
OTpaXkaTh:

c(hOpMHUPOBaHHOCTh 3HAHWUH O MECTe W POJM OHOJOTHM B CHCTEME ECTECTBEHHBIX HAyK, B
(hOpMUPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAYYHOW KAapTHHBI MUPA, B TIO3HAHWHU 3aKOHOB MPHPOJIBI U
pEIIeHN: 3KOJOTHYECKUX MpOoOJIeM YeIOBEYeCTBa, a TAaKKe B PEIICHHH BOMPOCOB PallMOHATHLHOTO
NPUPOAOTIONB30BaHMS, U B POPMUPOBAHUH IEHHOCTHOI'O OTHOLICHUS K PUPOJIE, OOIIECTBY, YETIOBEKY, O
BKJIaJI€ POCCUICKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHE BIAJeTh CHUCTEMOW OMOJIOTMYECKHMX 3HAHWH, KOTOpas BKIIOYAET ONpEACICHUS H
MOHUMAaHUE CYIIHOCTH OCHOBOIIOJIATAOMIMX OHOJIOTMYEeCKHX TEPMHUHOB M TOHITUH (BHI, SKOCHCTEMA,
ouocgepa), Ouosoruueckue Teopuu (dBoJoLMOHHAs Teopus Y. JlapBuHa, CHHTETHYECKAas TEOPHS
sBomonnn), yaerusa (A. H. CesepuoBa — o myTsx W HampasieHusix spomonnn, B.W. Bepranckoro — o
o6uocdepe), 3akoHsl (TeHeTHUECKOTO paBHOBecHs J[x. Xapau u B. BaitaOepra, 3apoapImeBoro cxo/cTaa
K. M. bopa), npasmira (Munumyma HO. JInOmxa, 3KOJOTHYECKOW MHPAMHUILI SHEPTHH), THUITOTE3BI
(runoresza «mupa PHK» V. l'unbepra);

YMEHHUE BIaJIeTh OCHOBHBIMH METOJIAMH HAYYHOTO MO3HAHMUSI, MCIIOIB3yEMbIMU B OMOJIOTUYECKUX
UCCIIC/IOBAHUSAX JKUBBIX OOBEKTOB M JKOCHCTEM (ONHCaHHE, U3MepeHHe, HaOIoJeHne, YKCIIEPUMEHT),
croco6aMy BBISIBIICHUS M OIICHKH aHTPOIIOTEHHBIX N3MEHEHUH B IPUPOJIE;

YMEHHUE BBIICTATH CYNIECTBEHHBIC MPH3HAKHU: BHUJOB, OMOTEOIEHO30B, DKOCUCTEM W Omocdepsl,
CTaOMIM3UPYIOIETO, ABIKYIIETO W pPa3phIBAIOIIET0 E€CTECTBEHHOTOo O0TOOpa, alIonaTpUYecKoro |
CUMIATPUYECKOTO BHI000pa30BaHUS, BIMSHHASA NBIDKYIIUX CHJI DBOJIIONHMH Ha T€HO(OH MOIYJISALHUH,



NPUCIIOCOOJICHHOCTH OpPraHM3MOB K cpeie OOWTaHMs, YEpeJOBaHUS HANpaBICHUH DBOJIOIHY,
KpPYrOBOpOTa BELIECTB M MOTOKA YHEPTUHU B IKOCUCTEMAX;

YMEHHE YCTAHABIIMBATh B3aMMOCBS3M MEXJAY IPOIECCAMU DBOJIIOIHMHU, IBWKYIIMMH CHUJIAMH
AQHTPOIIOreHEe3a, KOMIIOHCHTAMH Pa3JIMYHBIX 3KOCUCTEM U MPHUCIOCOOICHUSIMU K HUIM OPraHU3MOB;

YMEHHE BBISBIISITh OTJIMYUTEIIBHBIC TPU3HAKH KHUBBIX CUCTEM, MTPUCTIOCOOICHHOCTh BUIIOB K Cpejie
oOHuTaHMs, aOMOTUYECKHX U OHMOTHYECKUX KOMIIOHCHTOB 3KOCHCTEM, B3aWMOCBSI3€H OpraHM3MOB B
coobmiecTBax, aHTPOMOTeHHBIX M3MEHEHHI B 9KOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIIOIb30BaTh COOTBETCTBYIOIINE AapTyMEHTBI, OMOJOTMYECKYI) TEPMUHOJIOTHIO H
CHMBOJIMKY JUISl JTOKa3aTeJIbCTBA POJCTBA OPraHM3MOB Pa3HBIX CHCTEMATHYECKUX TPYII, B3aHMOCBS3U
OpPraHM3MOB W CpeIbl OOHWTaHMs, CJUHCTBA YEJIOBEYECKUX pac, HEOOXOAUMOCTH COXPAHCHHUS
MHOT000pa3usi BUJOB U SKOCUCTEM KaK YCIIOBHS COCYLICCTBOBAHUS IPUPOJIBI M YEIOBEYCCTRA;

yYMEHHE pelIaTh OWOJOTMYSCKHE 3aJa4d, BBIBIATH IPUYMHHO-CICICTBEHHBIC CBSI3U MEXKIY
HCCICAYCEMbBIMU OHMOJIOTHYECKUMU mpoueccaMu U ABJIICHUAMU, ACJIaTh BHIBOJbI U ITPOTHO3bI HA OCHOBAHWHU
IMMOJIY4YCHHBIX PE3YJILTATOB,

YMEHHUE BBITIOIHATH JIA00OPAaTOPHBIE M MpaKTU4ecKue paboThl, coONI0IaTh MpaBmia mpu padoTe ¢
y4eOHBIM U JJA0OPATOPHBIM 000PYI0OBaHUEM;

YMEHHUE BBLIBHTATh THIIOTE3bI, MPOBEPSATh MX IKCICPUMEHTAIBHBIMU CPEICTBAMHU, (OPMYIUPYS
eJIb UCCIICA0BAHNMA, AaHAJIM3UPOBATD MMOJTYUYCHHBIC PE3YJIbTATHI U ACJIaTh BBIBOIBI,

YMEHHUE y4acTBOBATh B YUEOHO-HCCIIEAOBATENHLCKON padoTe 10 OMOJIOTHH, KOJIOTHH M MEIUIIMHE,
HpOBOI[HMOfI Ha Oa3e MIKOJBHBIX Hay4YHBIX O6HICCTB, u HYGHI/I‘IHO MMpEACTaBIATL IMOJTYUYCHHBIC
Pe3yJIbTaThl HA YICHHYECKUX KOH(PEPECHIHAX;

yYMEHHE OICHUBAThH TUIIOTE3bl U TEOPHHU O MPOUCXOXKICHUH KH3HH, YETIOBEKa U YEIIOBEYECKHUX pac,
0 MPUYMHAX, TIOCTIEICTBUAX U CIoco0aX MMpeIoTBpaIIeHUs TI00ANBHBIX H3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIH BBIOOp Oynymieil mpodeccHoHANBPHON IeATeNTbHOCTH B
obyacTh  OMOJIOTHH, SKOJOTHMH, HPUPOJONONB30BAHMS, MEIHMIMHBI, OWOTEXHOJOTHH, IICHXOJIOTHH,
BETEPUHAPHH, CEILCKOT0 XO3HCTBA, MUIIEBOI MPOMBIIUICHHOCTH, YIIyOIsATh II03HABAaTEIbHBIN HHTEPEC,
HaIpaBJICHHbIH HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOIIEH MPO(ECcCCHu U MPOJ0DKEHHE OHOIOTMYEeCKOTro
00pa3oBaHMs B OPraHU3ALMIX CPEAHEr0 NPo(heCCHOHATILHOTO M BBICIIET0 00pa30BaHMsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3iesioB U TeM (uu¢posbie)
n/n MPOrpaMMBbI Bcero Konrpoanupie Hpakruaeckue o0pa3oBaTebHbIE
padoThI padoThI pecypebi
1 Buonorus kak Hayka
2 JKuBBIe cucTeMBl 1 X U3ydCHHE
3 Buonorus KieTKu 0.5
4 Xumudeckast OpraHu3anus KIeTKH 10
5 CrpoeHue 1 QyHKIUH KIETKU 8
6 OOMEH BEIIEeCTB U MPEBpAICHAE YJHSPTHH B 9 1
KIIETKE
7 HaCJIe}ICTBeH}jaH nHdopmanus u 9 05
peanu3aius e€ B KIICTKE
JKu3HEHHBIH IMKIT KIIETKA 6 1
Crpoenue 1 GyHKIUH OPraHU3MOB 17 15
10 Pa3MmHOXeHHE U pa3BUTHE OPTaHU3MOB 8 15
1 I'eHeTHKA — HayKa O HACJICJCTBEHHOCTH U 9 05
M3MEHYHNBOCTH OPTaHH3MOB
12 3aKOHOMEPHOCTH HACJIEJCTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'eHeTHKA YeloBeKa 3 0.5
15 Cenexuust OpraHu3MoOB 4 1
16 BuoTtexHoNOTYs M CHHTETHYECKAst OUOJIOTHS 4
17 PesepBHOe Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 0 13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3apokJeHNe U pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBomtous U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yemoBeKka — aHTPOIIOTeHES 10 1
DKOJIoTusl — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OuTaHMs 15
DKOJIOTHS BUAOB U MOYJISIAN 0.5
DKos0rus cooo1IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosmm4ecTBo yacos DJIEKTPOHHBIE
No uudposbie
W Tema ypoka Beero Konrposnbupie = Ilpakrnmueckme = /laTa uzydyenus 00pasoBaTelLHbIe
padoThI padoThI pecypest
1 Buonorus xak KOMIJIEKCHasl HayKa M Kak 1
9acTh COBPEMEHHOT0 001IecTBa
JKuBblE cCTEMBI U UX CBOWCTBA
YpoBHeBast OpraHu3aIyst )KUBbIX CUCTEM
4 HcTopust OTKPBITHS U U3YUIEHUSI KICTKH. 1
Knerounas reopus
MeTo bl MOJIEKYJISIPHOM U KJIIETOYHOM
ouonoruu. [IpakTuyeckas pabora «M3yueHne
5 METOJIOB KJIETOYHOH OHOIOTHH 1 05
(xpomatorpadus, 3nmeKTpodopes, '
muddepeHratbHOe IeHTPUPYTHPOBAHHUE,
TI1IP)»
6 XUMHUUECKUI COCTaB KIETKH 1
7 MuHepanbHble BEIECTBA KICTKH, HX 1
Guonornveckas posb
OpraHuyeckre BEeNIeCTBa KIETKH — OeJIKH.
8 JlabopatopHas paboTta «OOHapyKeHHE 1 0.5
0€JIKOB ¢ MOMOIIBIO KaUE€CTBEHHBIX PEAKIIUI
9 CgoiicTBa, Knaccuuranus U GyHKIIH 1
6emkoB
10 OpraHuyeckre BEIecTBa KIeTKH — 1
YIIIEBOJIBI
11 OpraHuvecKre BEeIecTBa KISTKH — JIUTTUIBI 1
Hyxneunossie kucnotsl. JIHK u PHK.
12 JlaboparopHas pabota «lcciaemoBanue 1 0.5

HYKJIEMHOBBIX KHCJIOT, BBIACIICHHBIX U3




KJIETOK pa3JIMYHbIX OPTraHU3MOB)»

13

14

Crpoenue u ¢pynkuun ATO. Ipyrue
Hykneosuarpugochatsr (HTD)
CexBenupoBanue JJHK. MeToibl reHOMUKH,
TPAHCKPUNTOMUKH, TIPOTEOMUKH

15
16

MeTomp! cTpyKTypHO# OHOJIOTHH

Twunel KJIETOK. HpOKapI/IOTI/I’{eCKaH KJICTKa

17

CrpoeHne 3yKapHOTHIECKOH KICTKH.
IIpaxTrdeckas paborta «/3ydeHue cBOMCTB
KJIETOYHOH MEMOpaHbI»

0.5

18

19

IloBepXHOCTHBIN anmnapar KIeTKU

OnHOMEMOpaHHBIC OPTaHOUIEI KICTKH.
[Ipaktuueckas padota «3yueHne ABKCHHS
LMTOIUIa3MbI B PACTUTENBHBIX KIETKAX)

0.5

20

[TomyaBTOHOMHBIC OPTaHOWIBI KIETKH:
MHUTOXOH/IpHH, TuacTuabl. JlaboparopHas
pabora «/ccnenoBaHue mIa3Monn3a u
JIETIIIa3MOJIM3a B PACTUTENIBHBIX KIETKaX)

0.5

21
22

HememOpaHHBIE OpraHOUABI KIICTKH

Crpoenue u GyHKIUH s17pa

23

24

25

CpaBHUTENNbHAs XapAKTEPUCTHKA KIIETOK
sykapuot. JlabopaTopHas padora «M3yuenune
CTPOEHHMS KJIETOK Pa3INIHBIX OPTaHU3MOBY»

ACCI/IMI/IJ'UH_[I/ISI U JUCCUMMIIAIINA — OBC
CTOpOHBI MeTabonu3Ma. Tunbsl oOMeHa
BemiecTB. JlaboparopHas pabota «3ydenne
KaTaJIMTHYECKOW aKTHBHOCTH (DEPMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)»

DepMEHTAaTUBHBIN XapaKTep peakuui
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «/3ydenue pepMEeHTaTHBHOTO
pacuienieHns IepoKCcHIa BOAOPOaa B
PacTUTENBHBIX M JKMBOTHBIX KIIETKaX»

0.5

0.5




26

Benku-akTuBaTOPHI M OETKA-MHTHOUTOPHI

27 ABTOTPO(HBII THIT OOMEHA BEIIECTB

28 doTocuHTE3
Xemocunres. JlaboparopHas padboTa

29 «CpaBHEHHE TIPOIIECCOB (POTOCHHTE3A U 1 0.5
XEMOCHHTE3a»
AHa’poOHbBIe oOpraHu3Mbl. Bujsl OposkeHus.

30 JlabopaTopHnas padota «CpaBHECHHE 1
MPOIIECCOB OPOXKEHUSI U ABIXAHHS

31 AdpoOHBIE OPTaHU3MBI. DTaITbI 1
9HEPreTH4ecKoro ooMeHa
OHeprus MeMOPaHHOTO I'PaIUeHTa IIPOTOHOB.

32 Cunte3 AT®: pabota nporoHHO# ATD- 1
CHHTa3bI

33 Peakunyu MaTpu4HOrO CHHTE3a

34 Tpanckpunuust — maTpuuHblii cuTe3 PHK

35 Tpaucisaus u e€ STarnsbl

36 Konuposanue aMMHOKUCIIOT. Posb pubocom B 1
OmocuHTe3e OenKa

37 Opranu3anus reHoMa y poKapuoT 1 1
9YKapHOT

38 MostekysipHble MEXaHU3MbI DKCITPECCHU 1
TEHOB y DYKapHOT
Bupycsl — BHeKJIeTOYHBIE (POPMBI )KH3HU U

39 obOnuratHeie apa3uThl. [IpakTryeckas padbora 1 0.5
«Co31aHne MOIeNn BUPYCa»

40 BupycHble 3a00eBaHNs YeI0BeKa, 1
’KUBOTHBIX, PACTEHUI

41 HanotexHonornu B 6M0JI0THN M MEJULIMHE 1

42 JKW3HEHHBII IHMKIT KIICTKH 1

43 Matpuunsiii cuare3 JJHK 1

44 Xpomocomsl. JlabopaTopHas padboTa 1 0.5




«V3yueHne XpoMOCOM Ha TOTOBBIX

MHKpOIIpenaparax»»

45 JleneHue KIETKH — MHUTO3 1
Twume! kneTok. KaprokuHes v UTOKHUHES.

6 JlabopatopHnas pabota «HabmroneHune MuTo3a 1 05
B KJIETKaX KOHYMKA KOpEIlKa JIyKa (Ha '
TOTOBBIX MUKpOIIpenaparax)»

47 Perymsiuust >KM3HEHHOTO ITHKIIA KIIETOK

48 OpranusM Kak eIMHOE LIeJI0e

49 Txanu pacrenwmii. JlaboparopHas padora 1 05
«3yueHue TKkaHEeW pacTCHUI» '

50 TkaHU )KUBOTHBIX 1 uesioBeka. JlabopaTopHas 1 05
pabora «/3yueHne TKaHel >KHBOTHBIX) '
Oprasnsl. Cuctems! opratoB. JlabopaTopHas

51 pabora «/3yueHne opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3MOB

53 JIBrkeHue OpraHu3MoOB

54 [MuTarme opraHU3MOB

55 [MutaHe MO3BOHOYHBIX KUBOTHBIX. 1
[MumeBapurenpHas cucTeMa 4eJI0BeKa

56 JpIxaHue opraHu3mMoB 1

57 JlpIxaHWe MMO3BOHOYHBIX KMBOTHBIX U 1
YeJIoBeKa

58 TpaHCHOPT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cuctema Ho3BOHOYHBIX 1
JKMBOTHBIX U YEJIOBEKa

60 BrigeneHre y OpraHiu3MoB 1

61 3aiura y OpraHu3MoB 1

62 MMMmyHHas cucTeMa 4eloBeka 1

63 Pa3npakuMocTsb U perynsnust y OpraHu3MoB 1

64 I'ymMopanpHas peryasuus 1 S9HAOKpUHHAs 1




CHUCTEMA JKUBOTHBIX 1 YCJIIOBCKA

65
66

CDOpMI)I Pa3MHOKEHHA OPTraHU3MOB

ITonoBoe pazMHOXEHKE

67

68

Meiios

Tl'amerorenes. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeToK. JlaboparopHas pabota
«M3y4eHre CTPOCHUsI TIOJIOBBIX KJICTOK Ha
TOTOBBIX MHKPOIIPEapaTax»

0.5

69

I/IHI[I/IBI/II[yaHBHOC Pa3BUTHC OPIraHU3MOB —
OHTOI'CHE3

70

71

3axJiaika OpraHOB U TKaHEH U3 3apOABIIIEBBIX
JIMCTKOB

Poct u pa3Butue xxuBoTHBIX. JIJabopartopHas
pabota «BpIsSBICHHE TPU3HAKOB CXOICTBA
3apom>lmeﬁ IIO3BOHOYHBIX )KHMBOTHBIX»

0.5

72

PasMHOXeHHE U pa3BUTHE PACTCHHUH.
JlabopaTopHast paboTta «CTpOeHHE OPTaHOB
Pa3MHOEHUS! BBICIINX PACTEHHI»

0.5

73

74

I/ICTOpI/Ifl CTaHOBJICHUA U Pa3BUTUA I'CHCTUKU
KaK HayKH
OCHOBHEBIE IMOHITUS U CUMBOJIBI T€HETHKH.

JlabopatopHas pabota «/[po3odiia kak
00BEKT TEHETUYECKUX UCCIIEIOBAaHUI

0.5

75

3aKOHOMEPHOCTH HaCJIeI0BaHMs IPU3HAKOB.
MoHorn6puIHOE CKpEeIIBaHuE.
[Ipaktnueckas padora "H3ydenue
Pe3yIbTaTOB MOHOTHOPHIHOTO CKPEIINBAHUS
y Apo30QuIb"

0.5

76

77

78

L[PITOHOFI/I‘JCCKPIG OCHOBBI MOHOFI/I6pI/I,Z[HOF0
CKpCUIUBAHUA

Amnanmsupytoree ckpemmBanue. Hemomnoe
JOMHWHHPOBAHUE

Jurubpunnoe ckpemmBanue. [Ipakruaeckas

0.5




pabota «/3yueHue pe3yIpTaToB
JUTHOPUIHOTO CKPELIUBAHUS Y APO30(QHIBI)

HuTonorudeckre 0OCHOBHI TUTHOPUIHOTO

79 1
CKPEIIBAHUS
80 CrermsieHHOe Haclie/I0BaHKHEe TIPU3HAKOB 1
81 XpoMOCOMHasI TEOpHs HACIICICTBEHHOCTH 1
82 I'enetuka mona 1
83 ['emoTumn Kak nexocTHas cucTeMa 1
84 I'eneTndeckuil KOHTPOJIb Pa3BUTHSL PACTCHUI, 1
JKMBOTHBIX U YeJIOBEKa
85 M3meHunBOCTh NpU3HAKOB. BHbl 1
U3MEHYNBOCTH
86 MoaundukanuoHHas K3MEHUYUBOCTD 1
BapuannoHHBI psg v BapHaliioOHHasi KpUBasl.
JlabopatopHas pabota «lcciaenoBanue
87 3aKOHOMEPHOCTEH MOAN(DUKATUOHHON 1 0.5
n3MeH4nBocTH. [locTpoeHne BapuanmoHHOTO
psifa U BapuallMOHHOM KpUBOI»
88 l'eHOTHITMYECKAS N3MEHUYUBOCTH. 1
KomOuHaTHBHAS H3MEHUYHBOCTH
MyranuoHHast "3MEHYUBOCTE. [IpakTrueckas
89 pabota «MyTaruu y qpo30(uisl (Ha TOTOBBIX 1 0.5
MHUKpOTpenapaTax)»
90 3aKOHOMEPHOCTH MYTAallMOHHOT'O MPOIIecca. 1
OnuUreHeTHKa ¥ SIUTE€HOMHUKA
o1 I'enernka yenoseka. [IpakTnueckas pabora 1 05
«CocraBiieHHE U aHaJIN3 POJIOCIOBHOM» '
92 MeToapl MEAUIIMHCKOM T€HETUKHU 1
3HaueHHe MEANIMHCKON TeHETHKH B
93 MPEIOTBPAIICHUHN U JICYCHUN TEHETHICCKIX 1
3a00JIeBaHN YeIoBEKa
94 OcHOBHBIE OHATHSI ceneknuu. JlabopaTopHas 1 05

pabora «l3yueHne copToB KyJIbTYPHBIX




paCTCHI/Iﬁ 1 IOpoa AOMAITHUX JKUBOTHBIX»

MeTo/1bl CeNneKIIMOHHOM PaboThI.

95 JlabopatopHas paboTa «/3y4eHne METOI0B 1 0.5
CEJNEKLUH paCTEHUID
JlocTIbKeHUs CeeKIUU pacTeHuil u

96 JKUBOTHBIX. [IpakTryeckas pabora 1
«[IpuBuBKa pacTeHui»

97 CoxpaHeHue, H3y9eHHE 1 UCTIOIb30BaHNE 1
TEHETHIECKUX PECYPCOB
buortexHonorus kak Hayka U oTpacib

98 npou3BocTBa. [IpakTudeckas padoTta 1 0.5
«M3yueHne 0OBEKTOB OMOTEXHOIOTUI

99 OCHOBHBIE HalPaBJICHHUsI CHHTETUYECKOM 1
6uonoruu

100 XpoMocoMHas M TeHHASI HEDKSHEPHUS

101 MenuuuHckne GMOTEXHOJIOTUU

102 PeszepBHbIil ypOK. HOBT(jpeHHe, 00o001mIeHue, 1
cHCTeMaTH3aLusl 3HAHUN

OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 102 135




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
> Tema ypoxa Koutpoabusie IIpakTuueckue Aara unpposrIe
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypes:
1 OpodmonionHas Teopus Y. JlapsunHa 1 01.09.2023
2 JIBH>KyIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1 04.09.2023
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHME, €CTECTBEHHbIN 1 06.09.2023
Y UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1 08.09.2023
3BOJIIOLUU
5 Dransl 3BOJIIOLIMOHHOTO Mpoliecca: 1 11.09.2023
MHKPO3BOIIOLHS U MAKPOIBOIIOLIHS
6 [Tonmynsauus — sneMeHTapHas equHULA 1 13.09.2023
9BOJIIOLUA
3aKOH reHETHYECKOro paBHoBecus JIk. 15.09.2023
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
paboTa «BbIsBIEHNE U3MEHUYMBOCTH Y '
oco0eit 0HOTO BHJIa»
8 DnemeHTapHbIE (HaKTOPHI IBOJIOLUN 1 18.09.2023
9 OS¢ ekt ocnoparens. dpdexr 1 20.09.2023
OYTBUIOYHOT'O TOPJIBIIIKA
10 Murpauuu. M3o0aumuu nomyssimii: 1 22.09.2023

reorpaduyeckas, Ouonormueckas




11

EcrecTBeHHBII 0TOOp — HANPaBIAIOMINAN
(baxTop 3BOJIIOLUU

25.09.2023

12

13

14

15

16

17

18

[TosoBoit oTOOP

[TprucnocoOaeHHOCTh OPraHU3MOB KaK
pe3yabTaT MHUKPOABOJIFOIIHH.
JlaGopaTtopHas paborta «3ydyeHue
apoMop(}030B 1 UAMOAAANTALIAN Y
pacTeHU U )KUBOTHBIX)

[Tpumepsl npucnocodIeHU Y OpraHu3MoB:

MopdoJioruueckue, GU3noIOrnIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnast padora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
11eIeCO000Pa3HOCThY

Bun, ero kpurepuu U CTpyKTypa.
JlaGopatopnas pabora «CpaBHEHHE BUI0B
110 MOP(OJIOTHYECKOMY KPUTEPUIO»

Crpykrypa BUJa

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

CBi13p MUKPOIBOJIIOLNWHA U SITUACMHUOJIOTUA

0.5

0.5

0.5

27.09.2023

29.09.2023

02.10.2023

04.10.2023

06.10.2023

09.10.2023

11.10.2023

19

20

MaKpOBBOJ'HOI_II/ISI. ITaneonToOrN4YecKre
MCTOABI U3YYCHUA 3BOJIFOITUN

BI/IOFCOFpa(I)I/ILICCKI/IG MCTOABI U3YUYCHUA
9BOJJOINH

13.10.2023

16.10.2023

21

OMOpPHOIOrHYecKHUe U CPaBHUTEIBHO-

18.10.2023




Mopdooruueckne MeToIbl H3yIeHHS

3BOJIIOLUA
MonekynsapHO-TEHETUYECKUE, 20.10.2023

22 OMOXMMHYECKHE U MATEMATUYECKUE
METO/bl U3YUYEHUS IBOJTIOLIUN

23 OO61mue 3aKOHOMEPHOCTH BOJIOIUH 23.10.2023

24 AnantuBHas paguanus. HepaBHOMepHOCTD 25.10.2023
TEMITOB BOJIIOLINU

o5 Hayunble runoressl NpoucxoxaeHUs 27.10.2023
KU3HH Ha 3emMJie

26 JloHay4Hble NPEICTABIEHUS O 3aPOKICHUU 08.11.2023
AKU3HU

27 OcHOBHBIE 3Tallbl HEOPraHU4YECKON 10.11.2023
SBOJIIOLIUU

28 I'unoTesbl 3apoKIeHUS )KU3HU 13.11.2023
WcTopus 3emMau 1 METO/IbI €€ N3YUEeHHUS. 15.11.2023

29 Jlaboparopnast pabora «3yuenue u 0.5
OMMCAaHUE UCKOMAEMBIX OCTAaTKOB JIPEBHUX '
OpraHUu3MOB»

30 HauanbHele 3Tars! opraHn4eckon 17.11.2023
ABOJTIOIIAA

31 OBoMIOIUSA DYKapuOT 20.11.2023
OCHOBHBIE 3TaNbl dBOIIOLNT 22.11.2023

actutenbHOro mupa. [lpakruueckas
32 P pa. 1P 0.5

pabota «M3yuenue ocobeHHOCTEH
CTPOEHMSI PACTEHHUM Pa3HbIX OTIEIOB»




33 OCHOBHBIE 3TaIbl HBOJIIOIIUN KUBOTHOTO 24.11.2023
MHpa
OBosntonus )KUBOTHBIX. [IpakTuyeckas 27.11.2023

34 paborta «3ydenne ocoOeHHOCTEH 0.5
CTPOEHUS MO3BOHOYHBIX KUBOTHBIX)

35 PazBuTue xu3Hu Ha 3emMJie 110 Hpam U 29.11.2023
epuoiam

36 MaccoBbie BBIMUPaHHSI — 3KOJIOTUUECKHUE 01.12.2023
KPU3UCHI MPOIILIIOTO

37 CoBpeMEeHHBIH 3KOJOTUYECKHUI KPU3HC, Er0 04.12.2023
0COOEHHOCTH

38 CoBpeMeHHas cucteMa OpraHu4ecKoro 06.12.2023
MPOILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI 08.12.2023
OpraHu3MoOB

40 AHTpOIOJIOTHS — HayKa O 4YeJIOBEKe 11.12.2023

41 PazButue npencrasnenuii o 13.12.2023
MIPOUCXO0XKIECHUU YEI0BEKa
Mecro yenoBeka B cucTremMe 15.12.2023
opraHuyeckoro mupa. JlabopatopHas

42 pabota «/3ydenne ocoOeHHOCTEH 0.5
CTPOCHUS CKEJIETA YEIOBEKA, CBA3AHHBIX C
MPAMOXO0XKIECHUEM

43 JIBU>KyIIMe CUiIbl aHTPOTIOTeHe3a 18.12.2023

44 CooTHolleHrne ONOIOTHYECKUX U 20.12.2023

CoMaJIbHBIX (I)aKTopOB B aHTPOIIOT'CHEC3C




22.12.2023

45 OcCHOBHBIE CTa U aHTPOIIOI€HE3A
46 [Taneorenerrka 1 najaeoreHOMUKa 25.12.2023
47 DBOJIIOLMS COBPEMEHHOTO YeJIOBEKA 27.12.2023
UYenoseueckue pacsl. [Ipaktudeckas 29.12.2023
48 pabota «3ydeHune 3KOITOrHIeCKuX 0.5
a/lanTanui 4eJI0BeKa
49 MemnncuHmmHapHme METOIbI 10.01.2024
aAHTPOMOJIOTUI
50 3apokIeHUE U Pa3BUTHE IKOJIOTUN 12.01.2024
Mertoapl skosoruu. JlaboparopHas padora 15.01.2024
51 «M3yueHne MeTo10B HKOJIOTMUECKUX 0.5
UCCIIETOBAHUI»
52 3HayeHue YKOJIOTMYECKUX 3HAHUN IS 17.01.2024
YesioBeKa
53 Okonornyeckue pakTopsl 19.01.2024
Abunornueckue pakropsl. CBEeT Kak 22.01.2024
54 skonorunueckuii pakrop. JlabopatopHas 05
pabota «BrIsiBIeHHE TPUCTIOCOOTEHUI '
OpPraHU3MOB K BIIUSIHUIO CBETa»
Abuotnyeckue pakropsl. Temmneparypa 24.01.2024
KaK 3KOJIOTUYECKHI pakTop.
55 JlaGopatopHnas pabota «BeisBrieHue 0.5

MPUCTIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIepaTypbi»




Aobnornuaeckue GpakTopsl. BraxxHocTh Kak 26.01.2024
56 skonoruueckuit pakrop. JlabopaTtopHas 05

paboTa «AHATOMUYECKHE OCOOCHHOCTH '

pacTeHuii U3 pa3HbIX MECT OOUTAHUS»
S7 Cpenpl 0OuTaHUs OPraHU3MOB 29.01.2024
58 buonornueckue puTMbl 31.01.2024
59 XKuznennsie GopMbI OpraHN3MOB 02.02.2024
60 buotnueckue GpakTopsl 05.02.2024

3HaueHue OMOTHYECKHUX B3aUMOAECHCTBUM 07.02.2024
61 JUIsl CYIIECTBOBAHHS OPTaHU3MOB B CpeJie

oOuTaHusA
62 DKOJIOTMYECKUE XAPAKTEPUCTUKHI 09.02.2024

HOMYJISALUH

OcHOBHBbIE TIOKa3aTeNIN MOMYJISAIINN: 12.02.2024
63 YHUCIEHHOCTD, INIOTHOCTh, BO3pAcTHAs U

MI0JIOBAsA CTPYKTYpa

OcHOBHBbIE TIOKa3aTeNIN MOMYJISAIINN: 14.02.2024
64 POX/TaeMOCTh, IPHPOCT, TEMI POCTa,

CMEPTHOCTh, MUTPAIIUN
65 DKoJIOTHYecKast CTPYKTYpa MOMYISIUH 16.02.2024
66 JlnHaMuKa TONYJISIIAN U €€ PeryIsius 26.02.2024
67 Kpussie pocta YnCA€HHOCTH MOMYJISILIUH. 28.02.2024

KpuBbie BEDKUBaHUS
68 DKOJIOTHYeCKas HUIIIA BAJA. 0.5 01.03.2024




Jlaboparopnas padota «IIpucnocobnenus
CEMSTH PACTEHUI K pPacCeICHHIO»

69 Bun xak cucreMa momyIisimii 04.03.2024
70 3aKOHOMEPHOCTHU MOBEJICHUS U MUTPALIUI 06.03.2024
JKMBOTHBIX
71 Coo011ecTBO OpraHu3MoB — OUOIICHO3 11.03.2024
72 DKocHuCcTeMa Kak OTKpbITasi CUCTEMA 13.03.2024
73 KpyroBopot BeniecTs 1 NOTOK SHEPTUU B 15.03.2024
9KOCHUCTEME
74 OCHOBHBIE IOKA3aTENIN FIKOCUCTEMBI 18.03.2024
75 DKOJIOTHYECKUE TTUPAMUIBI 20.03.2024
76 N3meHnenus coo0111ecTB — CyKIIECCUU 22.03.2024
77 [IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 01.04.2024
03€p U peK. DKOCUCTEMbI MOPEH U OKEaHOB
78 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI 03.04.2024
TYHJD, JIECOB, CTEIIEH, ITYCTHIHb
79 AHTPOIIOT€HHBIE 3KOCUCTEMBI 05.04.2024
80 VYp6oskocucremsl. [IpakTrueckas pabota 05 08.04.2024
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (OPMUPOBAHUS 10.04.2024
81 OCHOBHBIX B3aMMOJIEHCTBUI OPraHU3MOB B
DKOCHUCTEMAX
82 MexaHu3Mbl BO3JICICTBUS 3arpsi3HEHU I 12.04.2024




pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, IOYJIALIMOHHOM U
9KOCHUCTEMHOM YPOBHSAX

83 buocdepa — obmieruranerapaast 00071049Ka 15.04.2024
3emin
84 Yuenue B. U. Bepuaackoro o 6uochepe 17.04.2024
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS 19.04.2024
ouocdepsr
86 Kpyrosoports! BeniecTs u 22.04.2024
OMOTEOXUMHYECKUE ITUKITBI
87 3oHanbHOCTH OHochepsl. OCHOBHBIE 24.04.2024
OMOMBI CyIIN
88 YcroitunBocTh 6uocheps 26.04.2024
89 DKOJIOTHYEeCKHE KPU3UCHI U UX TPUUHHBI 29.04.2024
90 BoszeiicTBue uenoBeka Ha bnocdepy 03.05.2024
91 AHTpPONIOT€HHOE BO3JEHCTBUE Ha 06.05.2024
pPaCTUTENbHBIN U )KUBOTHBIN MU
92 Oxpana mpupoabI 08.05.2024
93 OCHOBHBIE IPUHIUIIBI YCTONYUBOTO 10.05.2024
Pa3BUTHS YEIIOBEUECTBA U MPUPOILI
PanmonansHO€ pUpOAONOIB30BAHUE U 13.05.2024
94 COXpPaHEHHE OMOJIOTHIECKOTO
pazHooOpa3zus 3emin
95 O6061eHne o TeMe «MUKpPOIBOIIOLUS 1 15.05.2024

€€ pe3ynbTaThl»




96 O6o006menne o Teme «MaKpOIBOJIOLHS U 1 15.05.2024
€€ pe3yIbTaTh»

97 O606menue no Teme «IIpoucxoxaenue u 1 16.05.2024
pa3BUTHE )XKU3HU HA 3eMiie)

08 O606menue o reme «IIpoucxoxaeHue 1 16.05.2024
YeJIOBEKa — aHTPOITOTCHE3)
0O06006111eH1E IO TEME «DKOJIOTHS — HAYKA O

99 B YK 1 17.05.2024
B3aMMOOTHOIICHHSIX OPTraHU3MOBY
O060611eH1Ee 10 TeMe «Opra"nu3Msl U cpea

100 B p peAl 1 17.05 2024
o0oUTaHUAY
0O00011eHue 110 TeMe «DKOJIOrU BUAOB U

101 Hent s 1 18.05.2024
TIOTTYJISIIIU I
O060611enre o Teme «brochepa —

102 B (b p 1 18.05.2024
rio0aabpHas YKOCUCTEMA)

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






