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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma o yyeOHomy npeamery "buonorus" (namee - 6HOJOTHs) HA YPOBHE CPEIHETO
obmiero oOpazoBanus pa3padorana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpaszoBanuu B Poccuiickoit ®enepanun»y, ®I'OC COO, KoHuenmuu mpenogaBaHus y4eOHOTO
npenmMera «buonorusy» u OCHOBHBIX MOJOXKEHUH (enepanbHOoil pabodeil mporpaMMbl BOCIIUTAHUSI.

VYuebnslit npenmer «buosorus» yrayonéaHoro yposus usydenus (10—11 kmaccer) siBisercs
OJTHUM M3 KOMITOHEHTOB IpeIMETHOH obnactu «EcTecTBeHHO-HayuyHbIe TpeAaMeTsD». CoriiacHo
nosioxeHussM @I'OC COO npodunbHbIe yueOHBIC TPEAMETHI, H3y4aeMble Ha YIIIYOJIEHHOM YPOBHE,
SBJISIFOTCSL crocoboM nuddepeHiuanuu 00ydeHuss Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUsS U
NpU3BaHbl 00ECHIEUYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEIHUM
npodeCCHOHATBLHBIM U BBICIIUM OOpa3oBaHueM. B TO ke BpeMms KaXIbl M3 ITHX Y4eOHBIX
IpEeIMETOB JODKEH OBITh OPHEHTUPOBAaH HA MPUOPUTETHOE pelleHHe 00pa30BaTENbHbIX,
BOCIHUTATEIbHBIX W Pa3BUBAIONIMX 3a7ad, CBSI3aHHBIX ¢ MpodopueHTanuei olydyaroumxes u
CTHUMYJIMPOBAaHHEM MHTEpeca K KOHKPETHON 00JIaCTH HAYYHOTO 3HAHWS, CBSI3aHHOTO C OHMOJIOTHEH,
MEJIULIMHOM, YKOJIOTUEM, IICUXOJIOTUEN, CIIOPTOM HJIM BOCHHBIM JIEJIOM.

[Iporpamma mo y4yeObHomy npeamery "buonorus" naér mpeiacrtaBieHue O IENU U 3a1adax
u3ydeHus ydebHoro mpeamera «buonorusi» Ha yriiyOn€HHOM YypOBHE, ONpeaensieT 00s3aTesbHOe
(MHBapMaHTHOE) NPEJAMETHOE COJCp)KaHHe, €ro CTPYKTYpHpPOBaHHE MO pa3leliaM M TeMawm,
pacnpeenenre no Kiaccam, peKOMEHIYeT MOCIe10BaTeIbHOCTh U3YyUeHHsI yueOHOro MaTepuania ¢
y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU y4eOHOTO mpoliecca, BO3PaCTHBIX
ocoOeHHOCTel oOyyaromuxcs. B mporpamme mo 6M0JI0TUM peann30BaH MPUHIUI IPEEMCTBEHHOCTH
C wW3yyeHHWEM OHWOJIOTMM Ha YpPOBHE OCHOBHOrO 0O0mEero oOpa3oBaHus, Olarogaps dYemy
IIPOCMATPUBAETCS HAIPABJICHHOCTb Ha TMOCIEAYyIOllee pa3BUTHE OHOJOTMYECKUX 3HAHUM,
OpPUEHTHPOBAaHHBIX Ha (POPMHPOBAaHUE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, 3KOJIOIMYECKOIrO
MBILIEHHS, TIPEACTABICHUN O 3/10pOBOM 00pa3e >KU3HHU, HAa BOCIIMTAaHHE OEpPEeKHOIO OTHOLIEHUS K
OKpy’Karolled HpUpoJHOM cpene. B mporpamMe mo OHONOrMM TakkKe MOKa3aHbl BO3MOXKHOCTHU
yuebHoro mnpeamera «buonorus» B peanuzauuu TpeboBanuit GI'OC COO x mnmaHUpyeMbIM
JMYHOCTHBIM, METANpEeAMETHbIM M MPEJAMETHBIM pe3ysbTaraM oOyueHus U B (OPMUPOBAHUU
OCHOBHBIX BU/I0B YU€OHO-TI03HABATENIbHON IEATEIbHOCTH 00YUarOIIUXCsl IO OCBOCHUIO COEPIKaHUS
Ouosornyeckoro oopazoBaHus Ha ypoBHE CpeJHero o0uiero oopa3oBaHusl.

VY4eOHnbiii npenMer «buonorus» Ha ypoBHE CpeqHEro oomero oOpa3oBaHMs 3aBeplIacT
Ouonoruueckoe oOpa3zoBaHHE B IIKOJE U OPUEHTUPOBAH HA PACUIMpPEHUE U YIIyOJieHHEe 3HAHUUN
00yYaroImuxcst 0 XKHUBOM MPUPOJIE, OCHOBAX MOJIEKYJISIPHON M KJIIETOYHOIH OHOJIOTHH, SMOPUOTIOTHH U
OMOJIOTUHU Pa3BUTHS, TEHETUKH, CEJIEKIIMU, ONOTEXHOJIIOTUH, SBOJIIOLIMOHHOTO YYEHHS U SKOJIOTHH.

Nzyuenue yueOHoro mpenmera «buonorus» Ha yriyOJIeHHOM YpPOBHE OPHEHTHPOBAHO Ha
MOJIFOTOBKY 00YyYarOIINXCsl K MOCIEAYIOEMY MOJTYUYEeHUI0 OMOJIOTHYecKoro 00pa3oBaHus B By3ax U
OpraHu3alUsaX CpeaHero mpodeccuoHaIbHOro 00pazoBaHus. OCHOBY €ro COJEepKaHUs COCTaBIISET
cucreMa OMOJIOIMYEeCKHX 3HAHUH, NOTYYEHHBIX MPU U3YyYEHUH 00YYaIOUIMMHUCSA COOTBETCTBYIOIINX
CHUCTEMaTUYECKUX pa3/IesioB OMOJOTMH Ha YpPOBHE OCHOBHOTO o00miero obOpaszoBanus, B 10-11
KJIaccax 3T 3HaHUS MOJy4yaroT pa3BuTue. Tak, pacmMpeHsl U yriayOieHbl OMOI0rHuYecKre 3HaHHSI O
pacTeHMsIX, )KUBOTHBIX, Tpr0ax, OakTepusax, OpraHu3Me 4eJI0BeKa, OOIUX 3aKOHOMEPHOCTAX KHU3HH,
JIOTIOJTHUTENIPHO BKJIIOYEHBI OMOJOTMYECKHE CBEJCHMS IMPHUKIAAHOTO M IOMCKOBOTO XapakTepa,
KOTOpBIE MOKHO MCIIOJIb30BaTh KaK OPUEHTUPHI AJIS TOCIIENYIOIIero Beioopa npodeccun. BozmokHa
TaK)K€ HHTErpanusi OHOJIOTMYECKMX 3HAHUNW C COOTBETCTBYIOIIMMM 3HAHUSIMHU, MOJYyYECHHBIMU
00y4aromuMUCs MPH U3Y4EeHUH (PU3UKH, XUMUH, Teorpaduu 1 MaTeMaTHKH.

CrpykTypa nporpaMmmsl 1o yueOHoMy mpeamery "buonorus" oTpaxaer CHCTEMHO-YPOBHEBBI
U DBOJIIOLMOHHBIA MOAXOJbl K H3yueHUio Ouosoruu. CorjacHO UM, HM3y4yalOTCs CBOICTBa M
3aKOHOMEPHOCTH, XapaKTepHbIE JI1 KUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3allid, 3BOJIOLUU
OpPraHMYecKOTro MHpa Ha 3emiie, COXpaHEHHUsI OMOJIOTUYECKOro pasHooOpasus riaHeTsl. Tak, B 10
KJIacCe€ M3YYalOTCS OCHOBBI MOJIEKYJISAPHON M KIIETOYHOH OHMOJIIOTHH, SMOPHUOJIOTUH U OHOJIOTUU



pa3BUTHSA, TEHETUKU U CENEKLUU, OMOTEXHOJIOTMH U CUHTETUYECKOW OMOJIOTHH, aKTYalIu3UpPyIOTCs
3HaHMUS OOydJaroImuxcs 1Mo OOTaHWKE, 300JI0TUH, aHATOMUU, (u3uonoruu denoBeka. B 11 kmacce
U3Y4aloTCsl SBOJIIOLIMOHHOE YYEHHE, OCHOBBI 9KOJIOTUH M yueHHE 0 Orocdepe.

VYueOuplii mnpeamer «buonorus» mnpu3BaH 00€CNEYUTh OCBOEHHE OOYydYaloIIUMUCS
OMOJIOTHYECKUX TEOpU U 3aKOHOB, UJIeH, IPUHLIUIIOB U MPaBUJI, JIS)KAIUX B OCHOBE COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KapTHHBI MUPA, 3HAHUN O CTPOCHHUH, MHOTO0Opa3uu M OCOOCHHOCTSX KIICTKH,
OpraHW3Ma, TOMYyISAUU, OMOLEH03a, DKOCHCTEMbI, O BBIIAIOIINXCS HAYYHBIX JOCTHIKCHHSIX,
COBPEMEHHBIX HMCCIIEIOBAaHUSAX B OMOJIOTHH, MPUKIAIHBIX aCHEKTaX OMOJIOrHYecKUx 3HaHui. J{is
pa3BUTHUSA U MOAJIEPKaHUS HHTEepeca 00ydaromuxcsi K OMOJIOTUU HApSAY CO 3HAUUTEIbHBIM 00BEMOM
TEOPETUYECKOI0 MaTepualia B COJIEPIKaHUU MPOTPAMMEI IO OMOJIOTUH MPEITyCMOTPEHO 3HAKOMCTBO
C HCTOPHEH CTAaHOBIICHUS M PA3BUTHUS TOU WUJIM UHOM 00JIaCTH OMOJIOTHUH, BKIIAJIOM OTEYECTBCHHBIX H
3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEUIIUX OMOIOTUYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Llenp m3ydenus ydeOHoro mnpeamera «buonorus» Ha yriayOn€HHOM ypOBHE — OBIIAJICHHE
00yJarOIUMUCS 3HAHUSAMH O CTPYKTYPHO-()YHKIIMOHATBHON OpraHU3alliy KUBBIX CHCTEM Pa3HOTO
paHra W TpHOOpEeTeHHWE YMEHUW HCIOJB30BaTh JTH 3HAHWS B (OPMUPOBAHWU HWHTEpeca K
onpeaenéHHoi obmacTu mpodeccnoHaTbHOM NesSTeNbHOCTH, CBA3aHHON ¢ OMOJIOTHEH, WK K BEIOODY
yueOHOT0 3aBeICHU VI TPOIOJIKEHHS OMOIOTUYECKOT0 00pa30BaHusl.

Joctrxkenne menu u3ydeHus ydeOHOro mpeamera «buosiorus» Ha yriyOJIEHHOM YpOBHE
o0ecrieynBaeTCsl pelIeHUEM CIIeTYIOIINX 3a/1au:

OCBOEHHE O0YYAIOUTUMHUCS CUCTEMbI OMOJIOTUYECKUX 3HAHMM: 00 OCHOBHBIX OMOJOTHYECKHX
TEOpHUSAX, KOHLEMIHUAX, THUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M MpaBWIaX, COCTABIISIFOIIMX
COBPEMEHHYIO €CTCCTBEHHO-HAYYHYIO KapTHHY MHUpPA; O CTPOCHHUH, MHOT000pa3uu U 0COOSHHOCTSIX
OMOJIOTMYECKUX CHUCTeM (KJIETKa, OpraHu3M, MOMyJslus, BHJI, OuoreorneHos, oOwocdepa); o
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

03HAKOMJICHHE O0YUaIOIUXCs ¢ METO/IaMU TIO3HAHMSI )KUBOM MPUPOJIBL: UCCIIEI0BATENbCKIUMHU
METOJJaMU OMOJIOTHYECKMX HaYK (MOJIEKYJISIPHOM U KJIIETOUHOM OHOJIOTHH, SMOPHOIOTHHI U OMOJIOTUI
Pa3BHUTHS, TCHETUKH U CEJICKIIMH, OMOTEXHOJOTHH M CHHTCTHUYECKON OWOJIOTHH, TAJICOHTOIOTHH,
OKOJIOTHH); METOJaMH CaMOCTOSITEIbHOTO TPOBEJCHUS OWOJIOTMYECKUX HWCCIICIOBAaHWN B
naboparopuu U B mpupojie (HaOIroaeHrne, N3MEpPEeHHe, IKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJiIcHHE OOYYaIOIIMMHUCS YMEHHUSMH: CaMOCTOSITENbHO HAXOJUTh, AHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTMYECKYI0 WH()OPMAIIHIO; IMOJIb30BAThCS OMOJIOTHYECKONH TEPMHHOJIOTHEH H
CUMBOJIMKOW; YCTAHABIIUBAThH CBS3b MKy Pa3BUTHEM OMOJIOTHH U COIMATbHO-3KOHOMUYECCKIMHE H
HKOJIOTMYECKUMHU TMPOOJIeMaMU YeJIOBEUECTBA; OIEHUBATh IMOCIEACTBHS CBOEH AEATEIBLHOCTH IO
OTHOIICHHIO K OKpY)XamIlel TMPUPOJAHON cpele, COOCTBEHHOMY 3I0POBBIO M 370POBBIO
OKpYXXaloIIUX JIIo/Ie; O0OOCHOBBIBATH W COONIOAATH Mepbhl MPOPUIAKTUKH HHOEKIIMOHHBIX
3a00eBaHUi, TpaBUiia TOBEJACHUS B TPHUPOJE U obOecrmedeHus 0e30macHOCTH COOCTBEHHOM
JKU3HEJEATEIIbHOCTH B UYPE3BBIYAWHBIX CUTYallUSX MPHPOJHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHBIC HAyYHbIE OTKPHITHS B 00JIaCTH OHOJIOTHH;

pa3BUTHE Y OOYYaIOUIMXCSI WHTEJJIEKTYaJbHBIX M TBOPUECKHUX CIIOCOOHOCTEH B TMpoliecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHSIMH W COBPEMEHHBIMH HCCIICIOBAaHWSMH B OWOJIOTHH,
pelmaeMbpIMi €10 TpoOJieMaMu, METOAOJOTHEH OHOIOTUYECKOTO HWCCIEeIOBAHUS, MPOBEACHUS
OKCIIEPUMEHTATBbHBIX ~ HCCIEAOBAHUN, pEIICHUS  OWOJOTMYECKMX  3a]ad, MOJCIHUPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M TIPOIIECCOB;

BOCIIMTAHUE Yy OOy4aroUMxcs IEHHOCTHOTO OTHOIICHUS K >KMBOW NPUPOJAE B IIEJIOM U K
OTJICTHHBIM €€ 00BEKTaM U SBICHUSM; (POPMHUPOBAHUE IKOJIOTHUECKOM, TCHETUIECKOM TPAMOTHOCTH,
0011e# KyabTyphl TOBEACHUS B IPUPOJIC; MHTETPAIIUN €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrue O0y4YalOUUMHUCS KOMIIETEHTHOCTH B PAlMOHAIBLHOM IMPHUPOIOIOIb30BAHUN
(cobmroieHue MpaBwII TIOBEICHUS B IPUPOJIE, OXpaHbl BUIOB, SKOCUCTEM, Orochephl), COXpaHEHUH
COOCTBEHHOTO 3JIOPOBbS M 3JI0POBbS OKPYKAIOIIUX JIOACH (COONIONeHUs Mep TPOPUITAKTHKU
3a0o0yieBaHnl, oOecrieueHrne O€30MaCHOCTH JKU3HEACITENLHOCTH B YPE3BBIYAMHBIX CHUTYAIHSIX



MPUPOJHOTO U TEXHOTCHHOI'O XapaKTepa) Ha OCHOBE HCIIOJIb30BAHUS OWMOJIOTMYECKUX 3HAHUN U
YMEHHH B ITIOBCEHEBHOW KU3HU,

CO3/laHME YCJIOBUH Ui OCO3HAHHOTO BbIOOpa OOY4YarOMIMMHUCS  WHAMBHUIYAIbHOM
o0pa3oBaTeNbHON  TPaeKTOpUM,  CIIOCOOCTBYIOIIEH  MOCHEAyllmeMy  HpodecCHOHATLHOMY
CaMOONPEIEIICHHUIO, B COOTBETCTBUHU C MHJIMBUyaJIbHBIMU HHTEPECAMU U MOTPEOHOCTAMHU PETUOHA.

OO1ee Ync0 4acoB, OTBEJICHHBIX Ha M3yueHHE OMOJIOTUU Ha yriIyOJIeHHOM YPOBHE CPEIHETO
obmrero oopaszoBanus, coctaisier 204 gaca: B 10 kiracce — 102 yaca (3 yaca B Hegento), B 11 kiacce
— 102 gaca (3 gaca B HeZEIMIO).

OT60p OpraHu3alMOHHBIX (OPM, METOJOB U CPEACTB 00yUEHUS OMOJIOTHH OCYLIECTBIISETCS C
yu€ToM crnenu(uKu ero coaep)KaHWs M HANpPaBICHHOCTH Ha MPOAODKEHHE OHOJOTHYECKOTO
00pa30BaHus B OPraHU3aLHUAX CPETHETO MPO(ECCHOHATBFHOTO U BBICILIET0 00pa30BaHMUS.

OO0s3aTeNbHBIM YCIIOBUEM IPU OOY4eHHHM OMOJOTMHM Ha YIiyOJIEHHOM YpOBHE SBISETCS
MIpOBeJICHHE JIa0OPATOPHBIX U MpakTHUecKuX padoT. Takxke yyacTue 00y4aromuxcsi B BHIIIOTHEHUU
IPOCKTHBIX U y4eOHO-HUCCIIEAOBATENLCKUX pabOT, TeMaTHKa KOTOPBIX OMPENEeNsIeTcsl yUYUTeJIeM Ha
OCHOBE MMEIOIINXCSI MAaTEPUATbHO-TEXHUIECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBUH.

COJAEP)KAHUE OBYYEHUS

10 KJIACC

CogaeprxaHue MporpaMMbl, BBIIEICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY rOCYIapCTBEHHOU
utorosoi arrectanuu (I'MA).

Tema 1. Buosorusi kKak Hayka

CoBpeMeHHast OmoJIOTHS — KOMIUIEKCHas Hayka. Kparkas uCTOpus pa3BUTHUS OHOJIOTHH.
buonornueckue Hayku M u3y4aemble UMHU Tpobnembl. DyHIaMeHTalbHBbIE, MPHUKIAJHBIE U
MOMCKOBBIE HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3nauenue Ouonoruu B (POPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA.
[Ipodeccun, cBszaHHbIE ¢ OuoNOTHEd. 3HaYeHHWE OWOJIOTHM B MPAKTUYECKOW JESTEIHHOCTH
YEeJI0BEKa: MEJIUIIMHE, CETbCKOM X035MCTBE, TPOMBIIICHHOCTH, OXPaHEe MPUPOBL.

JleMoHCTpanun

[Toptpetsl: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, V. I'apseii, I
Mennens, B. U. Bepunanckuii, U. I1. [TaBnos, . . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, @. Kpuk, /I. K. bensies.

Tabmuiel U cxembl: «CBsI3b OMOJIOTHUM C APYTUMHU HaykaMuy, «CucTemMa OMOJOTHYECKHX
HayK».

Tema 2. JKuBble cucTeMbl U X U3yYeHHE

JKuBpie cuctembl Kak mpeameT uzydeHusi Omosioruu. CBOWCTBA JKMBBIX CHCTEM: €IMHCTBO
XAMHYECKOI0 COCTaBa, JUCKPETHOCTh U LEIIOCTHOCTD, CIOKHOCTh U YIOPSAIOYEHHOCTDb CTPYKTYPBHI,
OTKPBITOCTh, CAMOOPraHU3alus, CaMOBOCIIPOU3BEACHUE, Pa3APAKUMOCTb, U3MEHUUBOCTh, POCT U
pa3BUTHE.

VYpoBHM  OpraHM3alMd  >KUBBIX CHCTEM: MOJEKYJISPHBIA, KJIETOYHbIA, TKaHEBBIM,
OpraHU3MEHHBIN, MOMYISAIIMOHHO-BUI0BOM, YKOCUCTEMHBIN (OMOTeOIeHOTHYECK i), OnochepHBIii.
[Tporeccel, MPOUCXOASIINE B )KUBBIX cucTeMax. OCHOBHBIE MPU3HAKK KUBOTO. JKU3HB Kak dopma
cyliecTBOBaHUs MaTepuu. Hayku, n3ydaromiye )KxuBble CHCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3aliu.

N3yuenue >xuBBIX cucTeM. MeTonabl Ouosiormueckoil Hayku. HaOmionmenue, m3MepeHue,
AKCIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. [IoHATHE O 3aBUCUMON U HE3aBUCHUMOM MEPEMEHHOM.
IInanupoBanue skcrnepuMmeHnTa. IloctaHoBka U nposepka rumnores3. Hymesas runoresa. Ilonarue
BBIOOPKH M €€ J0CTOBEpPHOCTh. Pa3z0poc B Ouonormyeckux maHHBIX. OIleHKa JOCTOBEPHOCTH
MOJIy4YEHHBIX pPe3yJabTaToB. [IpUuMHBI HUCKaKEHHsS pe3ynbTaToOB d3KcnepumeHTa. [lonAtue
CTaTUCTUYECKOTO TECTA.

JleMoOHCTpanuu



Tabmuupl u cxembl: «OCHOBHBIE ITPU3HAKH JKU3HW», «buonorndyeckue cucreMs», «CBoicTBa
JKUBOM MaTepum», «YpOBHU OpraHU3alUu >KUBOH NpUpoAb», «CTpOeHHE MKUBOTHON KIIETKN»,
«TkaHM KUBOTHBIX», «CHCTEMBl OpraHOB YEJIOBEYECKOTrO OpraHusma», «buoreorneHos,
«buochepar, «MeToabl U3ydeHUs] KUBOU TPUPOABI».

OO6opynoBanue: 1abopaTopHOe 000pyHOBaHME I IPOBEAEHUS HaONIONEHUM, M3MEpeHui,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «/Icnonab30BaHUE pPA3NIUUHBIX METONOB IPU H3YYEHHUU JKUBBIX
CUCTEM.

Tema 3. buosnorus Kjierku

Knerka — CTpyKTYpHO-(YHKIIMOHANbHAs €IWHHUIA XUBOTO. VICTOpHUS OTKPBITHUS KIICTKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

Metonbl  MOJEKYISpHOW M KJIETOYHOW OHOJOrMH: MMKpPOCKONUS, XpomaTorpadus,
anekTpodope3,  METOJN ~ MEUEHBIX  aTOMOB,  Au(depeHnHuarbHoe  HEeHTpU(yrupoBaHHUE,
KyJbTUBUPOBAHHUE KIETOK. M3yueHue @OUKCUPOBAHHBIX KIemOK. IJIEKTPOHHAS MHUKPOCKOIIHS.
Kongokanvnaa muxkpockonus. Bumanvnoe (npusicusnennoe) usyyeHue Kiemox.

JdeMoHcTpannn

IToptpersr: P. I'yk, A. JleBenryk, T. llIBann, M. Illnelinen, P. Bupxos, K. M. bap.

Tabmuublr 1 cxembl: «CBETOBOH MHKPOCKOM», «DIEKTPOHHBIH MHUKPOCKOM», «McTopus
pa3BUTUSA METOJI0OB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOH MMKpPOCKOI, MHKPOIpenaparbl PpacTUTENIbHBIX, >KUBOTHBIX MU
OakTepuaIbHBIX KIETOK.

IIpakTuyeckas padGora «/I3yueHue MeTONOB KJIETOYHOW Ouosoruu (Xxpomarorpadus,
anekTpodopes, nudpdepenmansHoe eHTpudyruposanue, [1LIP)».

Tema 4. XumMnueckasi Opranu3anus KJIeTKH

XUMHUYECKUH COCTAB KIETKH. Makpo-, MUKPO- U YJIBTPaMUKpPO3JIeMEHTEL. Boja u e€ ponb kak
pacTBOpUTEIIS, peareHTa, y4acTue B CTPYKTYPHUPOBAaHUU KIIETKH, TEIUIOPETrYISIUU. MuHepalbHble
BEleCTBa KJIETKH, UX Onosornyeckas posib. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKHU. buonormdeckue nonumepsl. benkn. AMHUHOKHCIOTHBIN
coctaB 6enkoB. CTpyKTypsl 0esKOBOM Monekyinbl. [lepBudHas cTpykTypa Oenka, menTHHas CBS3b.
BropuuHnasi, TpeTuuHas, 4YeTBepTHUYHas CTPYKTypbl. Jlenatypamus. CBoiicTBa  O€NKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. [lpuonsi.

VYraeBoasl. MoHOcaxapuibl, Jucaxapuibl, OJUrocaxapuabl U noiaucaxapuasl. OOmui miaxn
CTpOEHUs M (PU3MKO-XMMHUYECKHE CBOMCTBA YIiIeBOA0B. bruonornueckue GpyHKIMH yriIeBOA0B.

Jluntuaer. I'uapodubHO-THAPOGOOHBIE cBOMCTBA. Kiaccudukanus munumos. Tpuriniepusl,
dbochomunuapl, BOCKH, cTepounbl. buonormdeckune Gynkmuu smmuaoB. OOmme CBOHCTBA
OMOJIOTNYECKUX MEMOpaH — TeKY4eCTh, CIIOCOOHOCTh K CAaMO3aMbIKaHUIO, TOJTYIPOHHUIIAEMOCTb.

Hyxneunoseie kucnorsl. JJHK m PHK. Crpoenue HyknenmHoBbIX kuciaoT. Hykieorunusl.
[Tpunuun xommiuemeHntapHoctu. IlpaBuno Yapradgda. Crpykrypa JHK — ngBoiinas crnmpans.
Mectonaxoxaenue u ouonornueckue ¢pynknuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBsizu B Monekyine AT®. buonornueckue
¢ynkuuu  AT®. BoccTaHoBI€HHBIE TEPEHOCUYMKH, WX (QYHKIMHM B  KiIeTKe. JIpyeue
nykaeosuompugocpamol (HTD). CexBenupoBanue JJHK. Memoow eenomuxu, mpanckpunmomuxu,
NPOMEOoMUKU.

CtpykrypHast Ouonorusi: OMOXMMHYECKHEe M OMO(HU3UYECKHe HCCIEIOBaHMS COCTaBa W
IPOCTPAHCTBEHHOU CTPYKTYpbI OMOMOJeKy1. Modenuposanue cmpykmypol U YyHKyuti OUOMONEKY
u ux komnaekcos. Komnvromepuwiti Ousaiin u opeaHuyecKutl Cunmes OUOMONIEKYI U UX HENPUPOOHBIX
aHano208.

JleMoOHCTpanuu



[Toptpetsr: JI. ITonunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pauknun, @. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne  XMMMYECKMX ~ JJIEMEHTOB B HEXMBOM  HPUPOIE»,
«PacnipeeneHue XUMUYECKUX 3JIEMEHTOB B )KMBOU MIPUPOJIEY.

Tabmuuper u cxembl: «llepuognueckas Ta0nMIa XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «BeriecTBa B cocTaBe Opranu3MoBy, «CTpoeHne MOJIEKYIIbI Oenkay, «CTpYKTYpbl
0enKOBOM MOJEKyJNb», «CTpOEHHE MOJEKYJd YIVIEBOAOBY», «CTpOEHHE MOJEKYJ JIMIIHUIOBY,
«HyxienHoBbIe KUCIOTHIY, «CTpoeHne MoieKyiabl ATD.

O6opynoBaHue: XuMU4ecKas ocya u 00opy1oBaHue.

JlaGopaTopHnas padora «OOHapyxeHue OEJIKOB C IOMOIIbIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnass paGora «ccnenoBaHue HYKJIEMHOBBIX KHCJIOT, BBIIEICHHBIX M3 KIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. Ctpoenne n GyHKIUN KIETKH

Tumbl KJIETOK: JyKapHOTHYeCKas W MpokapuoTHueckas. CTpyKTypHO-(YHKIHOHAIBHBIE
00pa3oBaHus KJIETKH.

Ctpoenue npokapuotrudeckon kiaetku. Kiierounas crenka Oakrepuii u apxeit. OcoGeHHOCTH
CTpOEHHS TeTepoTpO(PHOIN U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MecTo U poJib MPOKapUOT B
OHoLEeHO3aX.

Crpoenrie u (QPyHKIIMOHUPOBAHHE SyKapHOTHYECKOH KieTku. [lmasmarmdeckas memOpaHa
(mna3manemma). CTpykTypa MJa3MaTH4ecKoil MeMOpaHbl. TpaHCIOPT BeHIECTB  uepe3
IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (auddysus, obneruénnas nuddysus), aKTUBHBINA
(mepBUYHBIA W BTOPWUYHBIA AaKTUBHBIA TpaHcmopT). [lomymponunaemocts memOpansl. Pabota
HaTpUN-KaJIMEeBOro Hacoca. DHJOLUTO3: MUHOLUTO3, Garomuros. Jk3ouuto3. Kierouynas creHka.
CrpykTypa 1 (yHKIMH KJIETOUHOM CTEHKH pacTeHul, rpuOoB.

[Mutomnmazma. I[lurozons. [lurockener. JIBmxeHue nuroriazMel. OpraHouasl KIETKH.
OnHomMeMOpaHHbIE OpPraHoOMbl KJIETKU: sHAoruiazMatuueckas cetb (OIIC), ammapat I'onmbmxwu,
JN30COMBI, UX CTpO€HHE U (QYHKIHMH. B3auMOCBA3b OAHOMEMOpPAHHBIX OPTraHOMJIOB KIIETKH.
CtpoeHue TpaHyIsIpHOIO peTUKyiayma. Mexanusm Hnanpaénenus 6eakoe 6 OIIIC. Cunres
pacTBopuMbIX ~ OenkoB.  CuHTE3  KIETOYHbIX  MeMOpaH. [magkuit  (arpaHynsipHbIiL)
sHJIOMIa3MaTHUecKuil petukynyM. CekperopHas (yHkuus anmapara [onbmxu. Moougurkayus
benxos 6 annapame I'onvoxcu. Copmuposka denxos 6 annapame I 01v0xcu. TpaHCTIOPT BEIIECTB B
KJIeTke. Bakyonn pacturtenbsHbIX KieToK. Kierounslit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOMJBl KJIETKM: MHUTOXOHIPHUHU, IUIACTUABL. [Ipoucxodrcoenue
mumoxouopuui u naacmuo. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM MUTOXOHApPUM u macTul. llepBuyHble, BTOPUYHBIE W  CIIOXKHBIE TIIJIACTHJIbI
(OTOCHHTE3UPYIOMIMX FYKAPHUOT. XJIOPOIIIACTHI, XPOMOTUIACTHI, JISWKOTIACTHI BBICIIUX PACTCHHIA.

HememOpannbie opraHouabl kiaeTkun CTpoeHune M (yHKIMM HEMEMOpaHHBIX OpPraHOHI0B
KIeTku.  PuGocombl.  [lpomescymounvie  gpunamenmol.  MUKpODUITAMEHTHL.  AKmMuHosble
Muxkpogunramenmol. MpblIEUHbIE KIETKU. AKMUHOGble KOMHOHEHMbl HEeMbIUEeYHbIX KIemOoK.
Muxkpotpybouku. Kierounsiii nentp. CrpoeHHe U JBHKEHUE HKIYTUKOB U PECHHUYEK.
MuxkpotpyOouku nutoruasmel. Llentpuons. beaku, accoyuuposannvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6eaxu.

SAnpo. Obonouka siapa, XpoOMaTHH, KapHoIUla3Mma, SApPBINKH, WX CTpOeHUE U (QYHKIIUH.
SAnepHbiii 6enKoBBIA MaTpuKC. [IpocTpaHCTBEHHOE PACIIONOKEHNE XPOMOCOM B MHTEP(A3HOM sIJIpeE.
dyxpomamun u cemepoxpomamut. benku XxpoMaTuHa — TUCTOHBL. /JuHamuka a0epHoll 000104KU 6
mumo3se. HoepHuvlii mpancnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK 3YKapUOT (PacTUTEIbHOM,
KUBOTHOM, TPHOHON).

JleMoOHCTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.



Tabmuipl u cxembl: «KCTPOCHHUE FYKAPUOTHUECKOW KIETKN», «CTpOEHUE KUBOTHOU KIICTKHY,
«CTpoeHne pacTUTENbHOM  KIETKW», «CTpoeHHe MUTOXOHIpuM», <«apo», «CtpoeHue
IIPOKAPUOTUYECKOUN KIIETKI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl pAaCTUTENbHbIX, )KUBOTHBIX KJIETOK,
MHUKpOIpenapaTsl 0aKTepHaIbHbIX KIETOK.

JlabopaTopnasi paGora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTnyeckas padora «3ydeHrne CBONCTB KJIIETOYHONH MEMOpPaHBD».

JlabopaTopnas pabora «ccienoBanue IasMoin3a M JEIUIA3MOJIM3a B PACTUTENBHBIX
KIIETKaxX».

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BellecTB U NpeBpallieHHe JHEPTHH B KJIeTKe

AccUMMIAIMS U AMCCUMMWIALUS — JBE CTOPOHBI MeTaboiu3Mma. Tumbl oOMEHa BEIECTB:
aBTOTPOGHBIA U reTepoTpodHbIi. YyacTue Kuciopoaa B 0OMEHHBIX Mpoleccax. JHepreTHuecKoe
obecrieuenne kieTku: npespamieane AT® B oOMeHHBIX mpoueccax. DepMEeHTATUBHBIA XapaKTep
peakiuil KjaeTouHoro meradbonusma. MepMeHTHI, X CTPOCHHE, CBOWCTBA M MEXaHU3M JICHUCTBUSI.
Kodepmentsl. Otnnunst GpepMEHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. benku-akTuBaTopsl U
OeIKU-MHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTU (PEPMEHTATUBHBIX PEAKIMHA OT Pa3IMYHbIX (aKTOPOB.

[lepBUuHBI CUHTE3 OpraHM4eckux BellecTB B kierke. dortocuHTe3. AHOKCcuceHnHbll U
oKcuzeHuwvlll homocunmes y bakmepuii. Ceemocodouparowjue nuemeHmsi U NUSMeHmMbl PeaKyuoHHO20
yenmpa. Poiib xs10pormiacToB B mpouecce porocuHresza. CeeroBast U TeMHOBas (pa3bl. Pomoovixanue,
Cz, C4 u CAM-munvr ¢omocunmesa. IlpogyktuBHOCTh (hoTOCHMHTE3a. BiusHue pasinyHbIX
(daxTOpoB Ha CKOPOCTH (hoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3A.

XemocuHTe3. PazHoOOpazue opraHM3MOB-XEMOCHUHTETUKOB: HUTpUULIMpYyIolne OaKkTepuu,
xKenez00aKkTepuu, cepodakTepuu, BOJOPOIHbIE OaKTepun. 3HaUeHUE XEMOCHHTE3A.

AHaspoOHble opranu3Mmbl. Buabl Opoxenus. IIponykTsl OpoxkeHHMS W UX HCHOJIb30BAHUE
4eJ0BEKOM. AHa’pOOHBIE MMKpPOOPraHM3Mbl Kak OOBEKTbl OHOTEXHOJOTMH W BO30yIUTENN
Oone3Hel.

AspoOHBIE OpraHu3Mbl. JTallbl SHEpPreTudeckoro ooOmeHa. I[loAroToBUTENbHBIA HITarl.
['mukonmn3 — 6eCKUCIOPOAHOE paclIeNIeHUE TIHOKO3BI.

bronoruueckoe OKHCIEHUE, WM KJIETOYHOE AbIxaHue. Ponb MHUTOXOHApPUM B mpoleccax
Oouonoruuyeckoro okxucieHus. lluxnnueckue peakuuu. OxuciautensHoe (ocPopUIHpOBaHUE.
Ouepeusi membopannozo epaduenma npomonos. Cunmes AT®: paboma npomonnoii ATD-cunmasuol.
[IpeumymiectBa a’poOHOro MyTH OOMEHa BeUIeCTB Imeped aHa’poOHBIM. (P(HEeKTUBHOCTH
HHEPreTHUECcKOoro oOMeHa.

JleMoHCTpaL UK

IToptpetsr: Ixk. [Ipuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «®DoTocuHTE3», «DHEpreTHueckuii obOmen», «buocunres Oenkay,
«Ctpoenne GpepMeHTay, «XeMOCHHTESY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYIOBAaHUE MJIs MPHUTOTOBIEHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENApaTOB.

JlaGopaTopHas padora «/3ydyeHue KaTaJUTUYECKON aKTHBHOCTH (pepMEHTOB (Ha mpumepe
aMMJIa3bl WM KaTauasbl)».

Jladoparopnasi pabora «3yueHue ¢hepMEeHTATUBHOTO PACIICIUICHUSI IEPOKCHIA BOAOPO/Ia B
pPacCTUTEIbHBIX U JKUBOTHBIX KIETKAX).

JlaGopaTopHnas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JTBIXaAHUSI.

Tema 7. HaciiencrBeHHast uHpopManus U peaju3anus eé B KIeTKe

Peakuuu marpuusHoro cuHtesa. IIpuHLIMI KOMIIEMEHTApHOCTH B PEAKLUMSIX MaTPUYHOTO
cuHTe3a. Peamumzanus HacnencTBeHHOM wuH(opmanuu. [‘eHeTMueckuit KoX, ero CBOICTBa.



Tpanckpunuusi — Marpuusblidi cuHTe3 PHK. IlpuHUMOBI TpaHCKpUNUIMHU: KOMILUIEMEHTAPHOCTD,
aHTUNApaIEIbHOCTh, aCUMMETpUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou
kremxke. Hexooupyrowue PHK.

Tpancnsanus u e€ osranbl. Yvactue TpancnopTHeix PHK B OmocunTese Oenka. VYciaoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Cospemennvie npedcmagnenus o cmpoeHuu 2enog. OpraHuzanus T€HOMa Yy MPOKAPUOT U
9YKapHOT. Perynsius akTMBHOCTH T'€HOB y pokapuoT. [ 'unoresa onepona (. XKakob, K. Mano).
MonexynapHuvle mexanusmol IKCApeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pe2ynayuu pabomol
2enog. Perymsius oOMeHHBIX mpolieccoB B KieTke. Kierounslii romeocTas.

Bupycel — HekseTouHble (OPMBI )KM3HH W OOJMUTAaTHBIC Tapa3uThl. CTPOCHUE MPOCTHIX H
CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusznenuwiii yuki [JHK-codepaicawux supycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pesepmasd, uHmezpasd.

BupycHsbie 3a00eBanus yenoBeka, xKuUBoTHbIX, pacteHuit. CIINJ[, COVID-19, connanbhblie u
MEAMLIMHCKHIE NTPOOIEMBI.

Buoungopmamura: unmeepayusi u ananuz 6oavwux maccusog («bigdatay) cmpyxkmyphoix
buonoeuueckux oanuvix. Hanomexunonoeuu é ouonocuu u meouyune. Ilpoepammupyemvie @yHxkyuu
benxos. Cnocobvl docmasKu 1ekapcms.

JleMoOHCTpaL U

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

Tabmuie! u cxemsbl: «bruocunTes 6enkay, «'eneTnueckuit Koy, «Bupycei», «baktepuodarm.

IIpakTuyeckas padora «Co3gaHue MOAEITU BUPYCa».

Tema 8. /KuzHeHHBbIH UK KIE€TKH

KneTounslii iuki, ero nepuoisl u perymsiuus. Uatepdasza u Muto3. OcoO0eHHOCTH IPOIIECCOB,
nporekaromux B uHTepdasze. IlogrotoBka KiIeTku K  JeneHur0. [IpecuHTeTHMuYeCKui
(TOCTMUTOTUYECKUIT), CHUHTETUYECKUH M MOCTCUHTETUYECKUH (MPEMUTOTHYECKHI) TEPUOIbI
uHTEepQa3bl.

Marpuunsiii  cunte3  JHK -  permmkanmsa.  Ilpuamuner  permmmkanuu — JITHK:
KOMIUIEMEHTAPHOCTh, [TOJIYKOHCEPBATUBHBIN CUHTE3, aHTUIAPAIIIENIbHOCTh. MeXaHU3M perIuKaluu
JHK. Xpomocomsl. CTpoeHre xpoMocoM. Tenomepsl U Tenomepasa. XpOMOCOMHBIH HaOOp KIETKU
— Kapuotum. JIUTUIONMAHBIA M TamJoUJHBIA HAaOOpbI XPOMOCOM. ['OMOJOTHYHBIE XPOMOCOMBI.
ITonoBBIE XPOMOCOMBI.

Jenenune knetkn — Muto3. CTauu MUTO3a U MIPOUCXOIAIINE B HUX Ipolecchl. THUIbl MUTO3a.
Kapunokunes u nurokuses. buonornueckoe 3HaueHne MUTO3A.

Perynsiius MUTOTHYECKOTO [IMKIIA KJIETKHU. [IporpaMMupyemast KiieTouHasi THOeb — aromnTo3.

Knerounoe saapo, XpoMocoMmbl, (yHKIHMOHaIbHas TeHOMUKa. Mexanuzmsl nponugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «lugpposas xiemka» — ououngpopmamuyeckue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpanun

Tabmumpl u cxembl: «KWU3HEHHBIA LMK KIETKW», «MuTo3», «CTpoeHHe XpOMOCOMY,
«Pemmukanms JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOMpenaparhsl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKa.

Jlaboparopnasi pabdora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jladoparopnasi padora «HabGmomeHnne MHTO3a B KIE€TKaX KOHYMKA KOpeEIIKa Jiyka (Ha
TOTOBBIX MUKpOIIpEnapaTax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

Buonornueckoe  pazHooOpazue  OpPraHU3MOB. OnHOKJIETOYHbIE,  KOJIOHUAJbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0OeHHOCTH CTPOCHUS M >KU3HENEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuw,
apxeu, OJIHOKJIETOYHBIE TPUOBI, OJHOKJICTOYHBIE BOAOPOCIH, APYrue MpOTUCTHL. KonoHuanbHbIE
OpTaHU3MBI.



B3anmocBA3b 4acTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U CHUCTEMbI OpPraHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pactenuil. Tunbl pacTUTEIbHBIX TKaHEW: 0Opa3oBaTeIbHasi, IOKPOBHAs, IPOBOALIAs,
OCHOBHas1, MexaHnueckasi. OcOOEHHOCTH CTPOeHMs, GYHKLUUN M PacloyIOKEHHUs] TKaHEeH B OpraHax
pacTeHuil.

TKaHU )KMBOTHBIX U 4Ye€JOBeKa. THUIbI KUBOTHBIX TKAHEW: AIMUTENUANIbHAS, COCIUHUTENIbHAS,
MblleyHast, HepBHasg. OCOOEHHOCTH CTpOeHUs, (PYHKIMI M PpacloNOXEeHUs TKaHEH B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble M reHEpaTUBHbIE OpraHbl pacTeHUud. OpraHbl U CUCTEMBI OPIaHOB
JKUBOTHBIX U 4yesoBeka. DyHKIMU OpraHOB U CUCTEM OPIaHOB.

Ornopa tena opranu3mMoB. Kapkac pacrenuii. CkeneTbl 0JJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
J)KUBOTHBIX. HapyxHbI1il 1 BHyTpeHHUH cKeneT. CTpOeHrEe U TUIIbI COCTMHEHUS KOCTEH.

JIBr>xeHne OpraHn3MoB. JIBI>KEHUE OTHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE, )KT'YTUKOBOE,
pecHnuyHOe. JIBMKEHHME MHOIOKJIETOYHBIX PpACTEHUH: TpPONM3MBI M HAcTUU. JIBuMkeHue
MHOTOKJIETOYHBIX )KMBOTHBIX U YEJIOBEKA: MbIledHas cucrema. Pediexc. CkeneTHbie MBIIIIIBI M HX
pabora.

ITutanue opranmsmos. IloriomeHue BOABI, YIVIEKMCIOIO Ta3a M MHHEPAIbHBIX BEILECTB
pacreHusaMH. [IuTanue )KUBOTHBIX. BHYTpUIIOJIOCTHOE M BHYTPUKIIETOYHOE nuuieBapeHue. [luranue
MO3BOHOYHBIX >KMBOTHBIX. OT/A€nbl MNUIIEBApUTENbHOIO TpakTa. lluieBapUTenbHBIE JKENE3bl.
[TumeBapuTenbHas cucTeMa 4yeloBeKa.

Jpixanue opraHu3MoB. [[pixanue pacteHuil. [pixanue xuBOTHbIX. [uddy3us razos uepes
MOBEPXHOCTh KiIeTKU. KokHOe npixanue. [[pixaTenbHas MOBEPXHOCTh. JKabepHOoe W JIErOYHOE
JpIxaHue. J[pIxaHue MO3BOHOYHBIX )KMBOTHBIX U Y€JIOBEKa. JBOJIOIMOHHOE YCIOKHEHUE CTPOSHUS
JETKUX TIO3BOHOYHBIX KUBOTHBIX. J[pIXaTenbHas cucTeMa 4enoBeka. MexaHn3M BEHTHIISALUY JIETKUX
y ITUI] U MIIEKONUTAOMMX. Perymsiuus asixanus. /IpixarenbHble 00bEMBI.

TpaHcnopT BenecTs y opranu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUI. TpaHCIIOPT BELIECTB
y )KMBOTHBIX. KpoBeHOCHas cuctema u e€ opransl. KpoBeHOCHas crucTemMa O3BOHOYHBIX JKMBOTHBIX
u uenoseka. Ceplle, KpOBEHOCHBIE cOCyAbl U KpoBb. Kpyru KpoBooOpaiieHus. DBOIIOLUOHHbBIE
YCIIOKHEHUSI CTPOEHUS KPOBEHOCHOW CHCTEMBbl MO3BOHOYHBIX XMBOTHBIX. PaboTa cepama u eé
peryJsnus.

Beimenenne y opraHusmMoB. Beigenenue 'y pacteHuid. BblneneHue 'y KMBOTHBIX.
CoxkpatutenbHble Bakyosnu. Opransl BbieneHus. OuibTpaius, ceKpenns 1 oOpaTHOE BCachIBaHUE
Kak MeXaHH3Mbl paboTbl OpraHoB BbliedeHUsA. CBs3b IMOJOCTH Tella C KPOBEHOCHOH U
BBIJIETIUTENBHOM cucTeEMaMHU. BplzienieHne y NO3BOHOYHBIX )KMBOTHBIX U yenoBeka. [louku. Ctpoenune
u ¢yHKIMOHUpoBaHUe HedpoHa. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OAHOKJIETOYHBIX OpraHu3MoB. CHOpbl OakTEepUidl U LUCTHI
IpocTeHmKX. 3alMra y MHOTOKJIETOYHbIX pacteHuil. Kytukyna. CpencrtBa naccuBHOM U
XAMHUYECKOM 3a1IuThl. DUTOHIUIBI.

3almnTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [[OKPOBBI M X MPOM3BOHBIE. 3alUTa OpraHu3Ma OT
6one3neit. UMMyHHas cucrema yenoBeka. KieTouHslil U ryMopaibHbI UMMYHUTET. BpoxXAEHHbIN 1
nproOpeTEHHBIN crierupUUECKUil UMMYHHUTET. TeopHs KIOHAIbHO-CeIeKTUBHOrO nMmMyHuTera (I1.
Opmux, ®. M. bepner, C. Tonerasa). BocnanurenbHble 0TBETbI OpraHu3MoB. Poib BpoxkIEHHOTO
MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Pa3zpaxnMoCTh 1 perynsnys y Opranu3mMoB. Pa3ipa>kuMoCTh y OJTHOKJIETOUYHBIX OPIaHU3MOB.
Takcucsl. Pa3npaxxuMocCTs U peryisinus y pacTeHuil. POcToBbIe BenecTBa U X 3HaYCHUE.

HepsHas cuctema u peduexTopHas peryiasius y >kuBOTHbIX. HepBHas cucrema u e€ OTAebI.
OBOIIOLMOHHOE YCIIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI Y KMBOTHBIX. OTAEIIBI TOJIOBHOTO MO3Tra
IIO3BOHOYHBIX KUBOTHBIX. Pedexc u pedaexropHas ayra. besycioBHble 1 yCiIOBHBIE pe(IIEKCHI.



['ymopanibHasg perynsuuss ¥ DSHIOKPHHHAs CHCTEMa JKMBOTHBIX W d4enoBeka. JKenessl
SHJOKPUHHOU CUCTEMBI U UX TOPMOHBI. J[elicTBEe TOPMOHOB. B3aMOCBS3b HEPBHOU U SHJOKPUHHOU
cucreM. [ unoranamo-runodusapHas cuctema.

JdemoHcTpauMu

[Toptper: WU. I1. [1aBnos..

Tabmuubl u cxembl: «OIHOKJIETOYHBIE BOJOPOCTH», «MHOTOKJIETOYHBIE BOJOPOCIH,
«bakrepun», «IIpocreiimuey, «Opranbl HBETKOBBIX pacTeHUI», «CUCTEMbI OPraHOB O3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIx», «TkaHM pacteHui», «KOpHEBBIE CHCTEMBD»,
«Ctpoenue credisn», «CTpoeHHe JTUCTOBOH MIIACTUHKNY, « TKaHU KUBOTHBIX», «CKeJeT yenoBekay,
«[InmeBapurenbHas cucreMa», «KpoBeHocHas cucrema», «/lpixarenpHas cucrema», «HepBHas
cuctema», «Koxa», «Mpblieunas cucreMay, «BplaenurenbHas cuctemMay, « QHIOKPHUHHASI CUCTEMAY,
«Ctpoenne wmbimp», «MMMyHurer», «KumedHonosoctHeie», «Cxema INHUTaHUAA PaCTCHUI»,
«KpoBeHOCHBIE CHCTEMBI IT03BOHOYHBIX KMBOTHBIX», «CTpoeHHE ruapbl», «CTpOeHUE IIaHAPUNY,
«BuyTpeHHee crpoeHue HoxzaeBoro uepBsi», «HepBHas cucrema poio», «HepBHas cucrema
narymkn», «HepBHas cucrema npecMblkaromuxcs», «HepBHas cucrema ntuiy, «HepBHas cucrema
MIIeKonuTaoImxy», «HepBHas cucrema uenoBekay, «Peduaexcy.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIIPENaparbl OJHOKIETOYHBIX OpPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, pPaKOBUHBI MOJUIIOCKOB, KOJIJIEKIMM HACEKOMBIX, UIJIOKOXHUX, >KUBbIE
AK3EMIUIPHl KOMHATHBIX PACTEHUH, repOapuy pacTeHUil pa3HBIX OTAEJIOB, BIAXKHBIC IperapaThl
KUBOTHBIX, CKEJICThl IO3BOHOYHBIX, KOJUJIEKIUH OECIO3BOHOUYHBIX >KMBOTHBIX, CKEJIET YEJOBEKa,
00opy0BaHUE /sl IEMOHCTPALMU TTOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH, pacIleIIeHUs
KpaxMasia u OelIKOB TOA JAeicTBUEM (hepMEeHTOB, 000pyJOBaHUE U JEMOHCTPAIMH OIBITOB II0
M3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEeNbHbIX JIBUKEHHUM, MOJIEIH FOJIOBHOTO
MO3ra pa3JINYHbIX KUBOTHBIX.

JlabopaTopnas padora «3ydyeHne TkaHel pacTEHUIN.

JlabopaTopnasi padora «l/3y4ueHne TkaHel KUBOTHBIX».

Jladoparopnasi padora «/3yueHne opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. Pa3MmHoOkeHHe U pa3BUTHE OPraHU3MOB

@opMbl pa3sMHOXKEHHUs OPraHU3MOB: Oecrofioe (BKJIIOYas BEreTaTUBHOE) U MOJIOBOE. Bujbl
6ecIooro pa3sMHOKEHUS: TOYKOBAHUE, CHOPYIISIINS, GparMeHTalus, KIOHUPOBaHHE.

[TonoBoe pazmHosxeHue. [lonoBsie kneTku, wiu ramersl. Melio3. Cragun meiiosa. [loBenenue
xpoMmocoM B Mero3e. KpoccnHrosep. bruosornueckuii CMbICI Melio3a U IIOJIOBOTO Itporecca. Meos
Y €r0 MECTO B JKU3HEHHOM IUKJIE OPraHU3MOB.

[TpenzapoapimeBoe pa3sutHe. ['ameTorenes y »xuBoTHbBIX. [TonoBble sxene3sl. OOpa3oBaHue u
pa3BUTHE TOJIOBBIX KiIeTOK. Criepmarorenes u oorere3. CTpoeHHe MOJIOBbIX KIIETOK.

Om1og0TBOpEHHE U SMOpPUOHAIBHOE pa3BUTHE >KUBOTHBIX. CrHoOcOObI OIUIOJAOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WNunuBuayalbHOE pa3BUTHE OPraHU3MOB (OHTOreHEe3). DOMOPHOJIOrHs — HayKa O pa3BUTHHU
opranu3MoB. Mopgoeenez — o0Ha u3 enauwvix npodiem smopuonoeuu. Konyenyus mopghoeernos u
mooenu mopgoeenesa. Ctaguu s3MOproreHe3a KUBOTHBIX (Ha puMepe JIAryikn). [podnenune. Tumst
npobnenust. [Jemepmunuposanuoe u HedepMuHuposanHoe opodrenue. bnacmyna, munsi 6iacmyn.
OcobeHHOCTH JpOOJICHHUS MIICKONUTAIOMNX. 3apOoJbIIIeBble JHUCTKUA (TacTpynauus). 3akiaaka
OpraHOB M TKaHEH W3 3apOABILICBBIX JINCTKOB. B3anMHOE BIMsSHHE 4YacTed pa3BUBAIOLIETOCS
3apofpliiia (3MOpUOHANbHAS MHAYKIMS). 3aKiajka IUIaHAa CTPOEHMsI KMBOTHOIO KakK pPe3ysbTaT
UEPapXUUECKUX B3aUMOJCHCTBUN TeHOB. BnusHue Ha >MOpHOHANBHOE pPa3BUTHE PAa3JIMYHBIX
(akTOpPOB OKpY’KAIOIIEH CPEe/IbI.

Poct u pa3Butne )uBOTHBIX. [locTamMOpuonanbubiii iepuo. [IpsMoe u HenpsiMoe pa3BUTHE.
PazButne ¢ meramop¢o3oM y O€ClO3BOHOYHBIX M ITO3BOHOYHBIX JKMBOTHBIX. buonorndeckoe
3HAUEHUE MPSIMOr0 M HENPSMOIO pPa3BUTHUSA, UX PACIPOCTpaHEHHWE B NIpHUpoAe. Tuiel pocta
KHUBOTHBIX. DAaKTOPBI PEryJSIIMKA POCTa JKUBOTHBIX M 4enoBeka. CTaguu mocTIMOPHOHAIBLHOTO



pa3sBUTHA Yy >KMBOTHBIX M 4esoBeka. llepmonbsl oHTOreHesa uenoBeka. CTapeHMe M CMEPTh Kak
OMOJIOTUYECKHE MPOLIECCHI.

Pasmuoxenue u pazputue pacrenuil. ['amerodut u cnopodur. Melio3 B )KU3HEHHOM IIHKIIE
pactenuii. O6pa3oBanue crop B mporecce Mero3a. ['amerorenes y pactenuid. OII010TBOPEHHUE U
pa3sBUTHE PACTUTENBbHBIX OPraHu3MOB. J[BOMHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX PAaCTCHHM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbI peryisiiuy OHTOIE€HEe3a Y PACTEHUHN U )KMBOTHBIX.

JdemMoHcTpauMu

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

Tabmuubl 1 cxembl: «BereraTuBHOe pa3MHOXKeHHE», «THUIBI 0eCroJoro pa3zMHOKEHHS,
«Pa3MHOXEHHE XJIaMUIOMOHAbI», «Pa3MHOKEHNE IBIVIEHBIY, «Pa3zMHOKEHHE TUAPBD, «Meno3y,
«Xpomocomsl», «I'amerorenes», «CTpoeHHUE SIMLEKIETKH U criepMaTo3ongay, «OCHOBHBIE CTaJuu
OHTOreHesa», «lIpsmoe n HenpsiMoe pa3BuTHe», «Pa3zBuTue mMaiickoro xykay, «Pazsutue capanumn»,
«Pa3BuTue JArymku», «/{BoiiHOE OIUIOAOTBOPEHHE Y LIBETKOBBIX pacTeHui», «CTpoeHue cemsiH
OJIHOJIOJIBHBIX U JIBYZOJIBHBIX PacCTCHUN», «OKM3HEHHBINM LUK MOPCKOW KaIlyCThl», «KM3HEHHBIN
LUKJ MXa», «KU3HEHHBIN HUKJI AIIOPOTHUKAY, «KM3HEHHBIN IUKII COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHMKpONpernaparbl SHIEKIETOK M CHepMaTO30MJI0B,
Mozeib «L{UKII pa3BUTHA JIATYILIKW Y.

Jladboparopnasi pabGora «l3ydeHue CTpPOEGHMsSI TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTnyeckas padora «BbIiBICHME NPU3HAKOB CXOJCTBA 3apOJBIIIEH IO3BOHOYHBIX
KUBOTHBIX).

JladopaTopnasi padora «CtpoeHne opraHOB Pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. I'eneTnKa — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYHUBOCTH OPraHU3MOB

Hcropus cTaHOBIEHUS U pa3BUTHsI TeHETHKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusza, T.
Moprana. Ponb oTeuecTBeHHBIX yu€HbIX B pa3Butuu reHetuku. Padorel H. K. Konbuosa, H. U.
BasuiioBa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®unmunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETUYECKHE TOHATUSA U CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEIbHBIC
TEHBl, AJbTEPHATUBHBIC IIPU3HAKHM, JOMUHAHTHBIH M PpELECCUBHBIA NPHU3HAK, TOMO3MIOTAa,
reTepo3UroTa, YMCTas JHUHUSA, THOpUAbI, TeHoTUr, (eHoTun. OCHOBHBIE METO/Abl TE€HETUKHU:
rUOPUA0IOTHUECKHUM, IUTOIOTUYECKHI, MOJIEKYISIPHO-TE€HETUYECKHI.

JleMoHCTpanun

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. /1. Kapnieuenko, 0. A. ®unumnuenko, H. B. Tumodees-Pecorckmii.

Tabmune! u cxembl: «MeTobl TeHETUKIY, «CXeMBbl CKpEIUBaHU».

JlaGopaTopHnas pa6ora «/[po3oduia kak 00BEKT FTeHETUUECKUX UCCIIEI0OBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpentuBanue. [lepBorit 3akoH MeHienss — 3aKOH eIuHO00pa3usi THOPHUIOB
nepBoro nokosneHud. [IpaBuno nomuuHupoBanusa. Bropoit 3akoH MeHnens — 3aK0H paclieruieHus
npu3HaKoB. [{uTomornueckue 0CHOBBI MOHOTHOPUIHOTO CKpeIIUBaHus. [ MmoTe3a YucTOTH ramer.

AHanuzupyroliee ckpeniuBanue. [IpoMexyTouHblil XxapakTep HacieAoBaHus. PaciienieHue
IIPU3HAKOB IIPU HENIOJHOM JOMHUHHUPOBAHHH.

JurnbpumHoe ckpenmBanue. Tpernii 3akoH MeHenst — 3aK0OH He3aBUCHUMOT'O HACJIeIOBaHUS
npU3HaKoB. L{uTomornueckue OCHOBBI JUTMOPUIHOTO CKPEIIUBAHMUSL.

Cuernnennoe HacienoBaHue mnpuszHakoB. Paboter T. Moprana. CremniieHHOe HAacleIOBaHUE
TCHOB, HAPYIICHHUE CLEIUICHU MEXAY TeHaMU. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

I'enetuka mosa. XpOMOCOMHBIM MEXaHHU3M OINpPEAETICHUs] Ioja. AyTOCOMBI M TOJIOBBIE
XpPOMOCOMBL. ['OMOramMeTHBIi M TreTeporaMeTHbIl Ioji. ['eHeTndeckass CTPyKTypa IIOJIOBBIX
xpomocoM. HaciienoBanue Npu3HaKoB, CLECIUIEHHBIX C II0JIOM.



I'enoTun kak uenoctHas cucrtema. I[lneldoTponus — MHOXECTBEHHOE JACHCTBHE TEHA.
MHoOxecTBEeHHbIN —aienu3M. B3aumojeicTBue HeayulelbHBIX TeHOB. KOMILIEMEHTapHOCTb.
Onucras. [Tonumepus.

I'eHeTndeckuil KOHTPOJIb pPa3BUTHS PACTEHUM, JKUBOTHBIX M YEJIOBEKa, a TakKke
(bU3MONIOrMYecKUX IMPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX (QyHKIUH. ['eHeTHUUeCKne MeXaHU3MBbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3SIMH — MApa3sHT» U «XO35IMH — MHUKPOOHOMY.
['eHeTHuecKre acmeKThl KOHTPOJIS M WU3MEHEHMs HACIEJACTBEHHONW HH(OPMAIMM B IMOKOJCHHIX
KJIETOK U OPTraHU3MOB.

JdemMoHCcTpauuu

IToptpersr: I'. Menpnens, T. Mopras.

Tabmuubl u cxembl: «llepBblii 1 BTOpO# 3akoHbl Menzaens», «Tpetuil 3akoH MeHnemns»,
«Ananusupymolee ckpemuBaHue», «Hemomnoe nomMuHHpoBaHue», «CLEIIIEHHOE HACleIOBaHUE
NPU3HAKOB Yy Jpo3odunsly, «'eHetnka mona», «Kapuorun udenosekay, «Kapuotun apozoduishy,
«Kapuotun ntuub», «MHOKECTBEHHbBIN AJTIENU3M», «B3anmMoneiicTBre reHOBY.

O6opynoBanue: MOAENTb U JEMOHCTPALlMU 3aKOHOB €IWHO00pasusi THOpHIIOB IIEPBOTO
MOKOJIEHUS] W PAacIlEIUICHUs MPU3HAKOB, MOJENIb MJis JEMOHCTPAllMM 3aKOHA HE3aBUCHUMOIO
HACJIEJI0BAHUS MPU3HAKOB, MOJEINb JJI1 JEMOHCTpPAlUU CLEIUIEHHOIO HacllelOBaHWsS IPHU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpoIpenapar: «/Ipozodpunay.

IIpakTuyeckas padora «/3yueHue pe3yabTaTOB MOHOTMOPUIAHOIO CKPELIMBAaHUS Y
JIPO30(UITBIY.

IIpakTuyeckas padora «3yueHue pe3ynbTaTOB JIUTHOPUAHOTO CKPEIIMBAHUA Y
JPO30(UITBD».

Tema 13. 3akoHOMEePHOCTH U3MEHYNUBOCTH

B3aumoneiictBue reHotuna M cpeasl npu  (GopMUpoBaHMM (peHoTuna. V3MeH4YHBOCTb
npu3HakoB. KauecTBEeHHBIE M KOJIMUECTBEHHBIE IPU3HAKU. BUbI N3MEHUYNBOCTH: HEHACIIEICTBEHHAs
Y HaCJEe/ICTBEHHAsI.

Monuduxanonsas u3MeH4YMBOCTh. Poib cpenpl B (opmupoBaHHM MOAHU(DUKAIIMOHHON
n3MeHunBoctd. Hopma peakuuu npusHaka. BapuanumoHHbBIN psin M BapuanuoHHas kpusas (B.
Noranncen). CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHYHBOCTH.

I'eHoTnMueckass wW3MeHYMBOCTH. (CBOMCTBA TI'€HOTUIIMYECKOW W3MEHYMBOCTU. Bunel
FeHOTUITNYECKONW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallMOHHAs!.

KoMmOuHaTtuBHasT M3MEHYMBOCTh. MeW03 W TMOJOBOW MPOIECC — OCHOBAa KOMOWHATUBHOMU
U3MEHYMBOCTU. P0olb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JJaHUM T€HETHYECKOT'O pa3HOOo0pasus B
Ipejenax oJJHOro BU/A.

MyrtannoHnHas HW3MEHUYMBOCTb. Buabpl MyTanuil: TeHHblE, XpPOMOCOMHbIE, T'€HOMHBIE.
CrioHTaHHblE ¥ MHAYLHPOBAaHHbIE MyTalMU. SIIepHble M LUTOIJIA3MAaTUYECKUE MYTaIlUU.
ComMaruueckue U 1noaoBble MyTaluu. [[puunHbl BOSHUKHOBEHHS MyTalluii. MyTareHsl 1 UX BIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO Ipolecca. 3aKOH TOMOJIOTMYECKHX PsIOB B
HacsencTBeHHoi nu3mMenunBocty (H.M. BaBunos). BHesiepHast ©3MEeHUMBOCTb U HACJIECTBEHHOCTb.

Onueenemuxa u 3INULEHOMUKA, POJb INUSEHEMUYECKUX (QaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanuu

[Toptpetsi: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmunpr u  cxembl: «Bunbl usMeHunBocTH», «MoAU(UKAMOHHAS HM3MEHUYUBOCTHY,
«KoMOuHaTBHAsT U3MEHUUBOCTHY, «Meio3y, «OmnogoTBopeHne», «l eHeTnueckue 3aboseBaHuUs
yesnoBekay, «Buasl myraruin.

O6opynoBaHue: XKHUBble M TrepOapHble HK3EMIUIAPhl KOMHATHBIX pPAacTEHUH, PHUCYHKHU
(dotorpadun) >KUBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnass  padora  «lccmemoBaHMe ~— 3aKOHOMEPHOCTEH  MOIU(DUKAIIMOHHON
n3MeH4UBOCTH. [IocTpoeHre BapHallMOHHOIO psiia U BapUALMOHHON KPUBOW.



IIpakTuyeckasi padora «Myranuu y 1po30Qwisl (Ha TOTOBBIX MUKpOIIpENaparax).

Tema 14. I'eHeTnKAa YesI0BeKa

Kapuorun yenoseka. MexayHapoaHas porpaMMa UCCIIEI0BAHNS T'€HOMA YesloBeKa. MeToasl
U3Y4YEeHHUS TEHETUKH  4YellOBeKa: TIEeHEaJOTMYeCKHil,  OJIM3HELOBbIM, IUTOTeHETHYECKUH,
NONYJALUOHHO-CTATUCTUYECKUH,  MOJIEKYJIIpHO-TeHETHYEeCKUH. COBpPEMEHHOE  OIpEACIICHHUE
TEHOTHUIIA: MOJHOT€HOMHOE CEKBEHUPOBAHHE, TEHOTUIIMPOBAHUE, B TOM 4unciie ¢ rnoMmoupro [11P-
ananmu3a. HacnencrBenHsle 3a0o0neBaHus 4enoBeka. ['eHHbIE 1 XpOMOCOMHBIE OOJIE€3HH YelIOBEKa.
bone3Hn ¢ HaclIeACTBEHHON NPEeApacloNOKEHHOCThIO. 3HAYEHUE MEIULMHCKOM TEHETHKU B
MPEIOTBPALICHUH W JICYEHWHU TEHETHYECKHX 3aboseBaHHil dYenoBeka. MeIuKOo-TeHEeTHYEeCKoe
KOHCYyJbTHUpoBaHue. CTBOJIOBbIE KIETKU. [IoHSATHE «TeHeTHdYecKoro rpysa». DTHUYECKHE acHEeKThl
UCCIICIOBaHMI B O0JIACTH PEIAKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (HakTOpbl MOBBILIEHHONW YYBCTBUTEIBHOCTH YeEJOBEKa K (U3NYECKOMY U
XUMHUYECKOMY 3arpsi3HEHHUIO OKPY’Karollen cpeabl. ['eHeTnueckast mpeapacioiokKEeHHOCTh YeJIOBEKa
K [1aTOJIOTUSIM.

JleMoOHCTpaL U

Tabmuer u cxembl: «Kapuortun uyenoBeka», «MeTOAbl HM3Y4YEHHs] TEHETHKU YEJIOBEKa»,
«["eneTnueckue 3a00I€BaHUS YEIIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUe U aHaIU3 POAOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JloMecTukanus u ceekius. 3apokIeHUe CeeKIuu 1 Jomectukanuu. Yuyenue H. 1. BaBunosa
o LleHTpax mpoUCXOXKACHUS U MHOT000Opa3usi KyJabTYypHBIX pacTeHuil. Ponib cenekiuu B co3naHuu
COpPTOB pacTeHMi W mopox KHUBOTHbIX. CopT, mopoja, mWTamMM. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacseacTBeHHoU n3MeHunBocty H. V. BaBuiioBa, ero 3HaueHue 1 ceeKIMOHHONW padoThl.

Mertonbl cenekMOHHONW paboThl. MICKyCCTBEHHBIH OTOOp: MAacCOBBIM M MHIUBUAYaJbHBIM.
Oranbl KOMOMHALMOHHOW cenekuuu. VcnblTaHue npousBoiuTened mo motoMctBy. OT6op Mo
TeHOTHITY C ITOMOIIBIO OI[EHKH (PEHOTHIIa TIOTOMCTBA M OTOOp IO F€HOTHUIY C MOMOIIbIO aHAIN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEeJNeKIMOHHON paboTel. PaguanuoHHBId U
XUMHUYECKHI MyTareHe3 Kak HCTOYHUK MYTalli y KyIbTypHBIX (hopM opranu3mMoB. Mcmnonb30Banue
T€HOMHOTO pEIaKTUPOBaHUS M MeToAOoB pekomMOMHaHTHBIX JIHK st momydeHust MCXOAHOTO
MaTepHuaa JUisl CEJIeKIUU.

[Tonyuenne  monumuiouaoB.  BuyTtpuBumoBas  ruOpuamsauus.  biuskoponctBeHHOe
CKpelBaHue, Wik HHOpuAUHT. HepoacTBeHHOE CKpeluBanue, uin ayrOpuauHr. ['erepo3uc u ero
npuunHbl. Mcnonb3oBanue rereposuca B cenekuuu. OtmanéHHas rubpuansanus. [Ipeomonenue
Oecrutousi MEXBUIOBBIX THOPHUIOB. JIOCTHMIKEHUS CENEKIMH PACTeHWH W KUBOTHBIX. «3enénast
DesoNIOYUALY.

CoxpaHeHHE U U3yUEHHE T€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX JUKUX pOAUYEH
JUISL CO31aHUSI HOBBIX COPTOB M TMOPHU/IOB CEIIbCKOXO3SAHUCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue
U YnpasneHue 2eHemudecKUMU pecypcamu CenbCKOX03AUCTEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX 6
Yenax YAyduleHus: Cyuyecmeyiomux U co30aHusi HO8blX NOpoo, TUHULL U KPOCCO8, 8 MOM HUCIe C
npUMEHEHUEeM COBPEMEHHBIX MeMOO08 HAYUHbIX UCCIe008AHULL, NEePedosblx udel U NepcneKmueHbIX
MexXHON02UIL.

JeMoHCTpauMu

[Toptpetsi: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykbsinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmurel u cxembl: «L[eHTPBI TPOUCXOKACHUS U MHOTO00pasus KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHMX PSJIOB B HACJIEICTBEHHOW W3MEHUYMBOCTH», «METOABl CENeKIHUN»,
«OTtnanénnas rudpuan3zanusy», «KMyrarenes.

JlabopaTopnass paGora «/3yueHue cOpPTOB KyJIbTYPHBIX PAaCTEHMM M IMOPOJ JOMAILIHUX
YKUBOTHBIX).



JlaGoparopHas padora «/3ydyeHne MeTOI0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

IKcekypeusi «OCHOBHBIE METOJIbI UM JIOCTUXKEHUS CEJIEKIIMM PACTeHUM W >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (GepMy, COPTOMCHBITATENIbHBII y4acTOK, B TEILUTUYHOE
X03SICTBO, B J1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTeXHOJIOTHA ¥ CHHTETHYeCKAasi OUO0JI0THS

OOBeKTBl, HCHOJB3YEMBbIE B OMOTEXHOJOIMHM, — KIETOUYHbIE M TKAHEBBIE KYJBTYpHI,
MUKPOOPTraHU3MBbI, X XapakTepucTuka. TpaauronHas OnoTexHoIorus: xjaeboneueHue, nojryueHme
KUCIIOMOJIOYHBIX ~ IPOAYKTOB,  BHUHOAenue.  MukpoOuonorndeckuii  cuHTe3.  OOBEKTHI
MUKpOOHosIornueckux TexHoaoruil. [IpousBoacTso Oenka, aMUHOKMCIOT U BUTAMUHOB.

Cozianue TeXHOJIOIM M HHCTPYMEHTOB LIEJIEHAIIPABICHHOTO U3MEHEHHSI M1 KOHCTPYUPOBaHUS
T€HOMOB C LIEJIbIO MTOJIYYEHHUsI OPraHU3MOB U UX KOMIIOHEHTOB, COJIEPKAILUX HE BCTPEUAIOIINECS B
npupoie OMOCUHTETHUECKUE MTYTH.

Kiterounas uHxeHepus. MeToapl KyJabTypbl KIETOK M TKAHEM pPAaCTEHUW M KUBOTHBIX.
Kpunobanku. Comarmdeckass TuOpuAM3anus W COMaTHYeCKuid sMOpuoreHes3. lcmonbp3oBaHue
rarjiouJIOB B CEJIEKUUU pacTeHuil. [lomyuenue MOHOKIOHANbHLIX aumumen. Hcnonvzosanue
MOHOK/IOHANbHBIX U NOIUKIOHATIbHBIX aHmumen 6 meoduyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHE.
PexoHcTpyKkuMs SHIEKIETOK M KIOHUPOBAHUE KUBOTHBIX. METO/ TPAaHCIUIAHTALUU sJIep KIETOK.
Texnonoeuu  0300poGreHUs,  KYIbMUBUPOBAHUSL U MUKDOKIOHANbHO20 — PA3MHONCEHUS
CeNbCKOXO3AUCEEHHBIX KVIbIYD.

XpOMOCOMHAsl M TeHHasi MHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYHpPOBAHUE
pexomOunantHeix JHK. Cozoanue mpanceennvix opeanusmog. JlocTuKeHUS U TNEPCHEKTUBBI
XPOMOCOMHOM 1 T€HHON MH)KEHEPHUU. DKOJIOTUYECKHE U ITUYECKHUE MTPOOJIEMbl T€HHOW NHKEHEPUH.

Menuuunckue OuorexHonoruu. [loctrenomuas mudposas meaununa. [1[P-gumarnoctuxa.
MeTtab010MHBII aHANIN3, FTEHOLIEHTPUUECKUI aHaJIN3 IPOTeoMa YeI0BeKa JIs OLEHKU COCTOSHUS €r0o
310poBbs. Vcronb3oBaHHE CTBOJOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-OuomnxeHepus s
pa3paboTku PpyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTHH, CO3JaHUsI KOMIUIEKCHBIX TKaHeH
COUETaHHEM TEXHOJOTUuil TpPEXMEpPHOro OMONPUHTHHra M cKapQoJIUHra A peleHus 3aaady
MEPCOHAIN3UPOBAHHON METULIUHBI.

Co3naHue BEKTOPHBIX BaKUMH C IEJbI0 oOecreyeHus KOMOWHUPOBAHHOM 3alluThl OT
Bo30Oynuteneit OPBU, ycraHoBiieHHEe MOJIEKYISPHBIX MeXaHU3MOB (yHKumoHupoBanus PHK-
COJIEp’KalllX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YETIOBEKA U )KUBOTHBIX.

JleMoHCTpanun

Tabmuie! u cxeMbl: «/cmonp30BaHNE MUKPOOPTAaHU3MOB B TIPOMBIIIIIEHHOM MTPOU3BOJICTBEY,
«Knerounas nunxeHepus», « eHHas HHXXEHEPUS».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «llonyueHrne MOJIOUHOKHUCIIBIX TPOIYKTOBY.

IKeKkypeusi «bHOTeXHONOTUST — BaKHEWINash MPOU3BOJUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeICTABJIEHHA B OMOJI0THH

OpomouronHas teopus Y. Jlapsuna. [Ipeanockuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb U
Hay4Has JaearesbHocTh Y. /[apBuHa.

JBrkymue cuibl 3BoOIMU BUAOB 10 Y. J[apBUHY (BBICOKAsi MHTEHCUBHOCTb Pa3MHOXKEHUS
OpraHM3MOB, HACJIEJICTBEHHAas M3MEHUYHMBOCTh, OOpHOAa 3a CyYIIECTBOBAHHWE, €CTECTBEHHBIM U
HCKYCCTBEHHBIH O0TOOD).



Odopmnenune cunTeTHdeckoi Teopuu 3Bomornuu (CTD). HeliTpanbHas TeOpusi dBONIOIUN.
CoBpeMeHHas 3BOJIONMOHHAS OWONOTHS. 3HAYEHUE SBOJIOLUOHHOW TEOpUH B (HOPMHPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JdemoHcTpauMu

[TopTpetsi: Apuctorens, K. JIunnei, XK. b. Jlamapk, 3. K. Cent-Unep, XK. Kiosse, Y. [lapBun,
C. C. YerBepukos, 1. U. Hlmansrayzen, Jx. Xonnein, . K. benses.

Tabmuubl u cxembl: «Cucrema xuBod npupoasl (mo K. Jlunuero)», «JlecTHuna >KuBbIX
cyuiectB (o Jlamapky)», «Mexanusm GopMupoBaHus IPUCIIOCOOICHUN Yy PACTEHUI U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyra nyremectsus Y. Jlapsuna», «Haxonku Y. JlapBunHay,
«Dopmbl 00pEOBI 32 cymiecTBOBaHME», «Iloponabl romybei», «MHorooOpa3ue KyIbTypHBIX (HopM
KanycTbl», «lloponbl moOMamHMX JKUBOTHBIX», «(CxeMa o00pa3oBaHus HOBBIX BHUIOB (mo Y.
HapBuny)», «CxemMa COOTHOLICHMs JABMXKYUIMX CWJI 3BOJIOLMM», «OCHOBHBIE IIOJOXKEHUS
CHUHTETUYECKOM TEOPUH IBOJIIOLIUM.

Tema 2. Mukpo3Bosonus U eé pe3yabTaThl

[Tonmynsiuust Kak »deMeHTapHas enuHuua HBoiouud. COBpPEMEHHBIE METO/bl OLIEHKH
IFeHETUYECKOr0 Pa3HooO0pa3us M CTPYKTYpbl HOMyJsiuid. M3smMeHeHue reHogoHaa NOMyJsIUM Kak
3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHME. 3aKOH TIeHeTuueckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble  (DaKTOpbl (IBMXKYIIME CHIIBI) 9SBOMIONMHA. MyTallMOHHBI  TIpoIiecc.
KomOunaTtuBHas n3MeHUMBOCTh. [[peli reHoB — ciryyailHble HeHalnpaBIeHHbIE U3MEHEHUS 4acTOT
amneneid B momymauusx. Dddext ocHoBarens. Iggexm Oymuviiounozo zopaviuika. CHudiceuue
2eHemu4ecKoe0 pazHoobpasus: npudunsl u cieocmeus. Ilpossnenue s¢pgexma Opeiigha 2enog 6
bonbuwux u  manvix  nonyiayuax. Murpanuu. M3onsuus  nomynsuuid:  reorpaduueckas
(mpocTpaHCTBEHHAas ), Oronoruyeckas (penpoayKTUBHAS).

EcrecTBeHHbI 0TOOp — HampaBisommid GakTop 3Bomonnn. GopMbl €CTECTBEHHOTO 0TOOpa:
JOBIDKYILIUH,  CTaOMIM3MPYIOLIMHM,  paspbiBatomuil  (au3pyntuBHbI).  [losoBoit  oTGop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO NMOBEACHMS )KUBOTHBIX.

[TprcrocoONEeHHOCT, OpPraHU3MOB Kak pe3yJbTaT MHUKPOIBOMIONMHM. BoO3HHKHOBEHME
npucnocoOIeHnit y opraHu3smMoB. ApoMopdo3bl U uanoagantauuu. [Ipumeps! npucrnocodaeHuit y
OpraHu3MoB:  Mop¢osiorudyeckue,  (usnonornyeckue, OHOXMMHUYECKHE,  IOBEACHYECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u cTpykTypa. BumooOpazoBaHue Kak pe3yiabTaT MHUKPOIBOJIOLMH.
W3onsauuss — kimodeBoil ¢akrtop BuaooOpazoBanus. Ilytu u  cmocoObl  BHII000pa30BaHUA:
ajionaTpuyeckoe  (reorpaduyeckoe),  CHUMIATPUYECKOE  (IKOJOTHYECKOE), «MTHOBEHHOE»
(monmummonau3anus, THOpuau3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponp  »BOMIONIMOHHON  OMoONOrMM B pa3pabOTKe Hay4HBIX METOJIOB  COXPAaHEHHs
6uopazHooOpazus. MHKPOABOMIONMS M KOIBOJIOLUS MApa3uTOB M MX XO031€B. MeXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL UK

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuubl 1 cxembl: «MyTallMOHHAs W3MEHYMBOCTHY, «llomynsuoHHas CTpyKTypa BUAA»,
«Cxema nposiBiieHus 3aKkoHa Xapau—Baitaoepray, «/[BrKyIue CHITbI SBOTIOMHUIY, « DKOJIOTHISCKas
W30JISIIUS TOMYJISIUN ceBaHCKON (openny, «I'eorpaduyeckas N30AIUs JIUCTBEHHUITBI CHOMPCKOM
U JINCTBEHHULIBI JaypCcKoity», «[lomyIsiiiMoOHHbIE BOJHBI YUCIIEHHOCTH XUIIHUKOB H KepTBY», «Cxema
JIHCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpbOBI 3a cyiiecTBoBaHHE», «VHAYyCTpHATBHBIN
MenaHu3sM»,  «OKuBble — uckomaemble»,  «IlokpoBUTENBCTBEHHAss  OKpacka  YKMBOTHBIX),
«[Ipenynpexnaromas OKpacka AKHUBOTHBIX, «DPU3n0I0rUYeCcKHe azlanTaluny,
«[IprcrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTHY, «KpuTtepuu Buaa», «Buapl-1BOHHUKNY,
«CTtpyKTypa BuIa B Ipupoe», «CrnocoOsl BU1000pa3zoBanusy, «I eorpaduyeckoe BugoodpazoBanme



TPEX BUAOB JaHIbIIIEH», «IKOJIOTMYECKOE BUA000pa3oBaHHWE BUAOB CUHUID, «lloaunmonsl
pacrenmit», «KamycTHo-peaeyHblit THOpUI».

Ob6opynoBanue: repOapuu pacTeHUU, KOJUJICKIIMM HACEKOMBIX, Yydena INTUI[ U 3Beper ¢
IpUMEpaMu Pa3IMuYHBIX I[PHUCIIOCOOJCHUM, 4Yydyena NTHUIL W 3Beped pas3HbIX BUAOB, repbdapuu
pacTeHui OJIM3KUX BUI0B, 00pa30BaBLIMXCS PAa3IMUYHBIMU CIIOCOOAMHU.

JlabopaTopnasi paGora «BpIsiBiIeHNE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUIA».

JlabopaTtopnass padora «lIpucnocoOneHuss OpraHM3MOB U HUX  OTHOCHUTEJIbHAs
1eJ1eCO00Pa3HOCTH.

Jladoparopnasi padora «CpaBHEHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/ionusi M €€ pe3yJbTaThl

MeTtoabl u3yueHuss Makpo3BoiroLuu. llaneoHTonornueckne MeTo/bl U3yYEHUs! SBOJIIOLIMM.
[Tepexonnblie GopMbl U PUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue MeTo1pl n3ydeHus 3somonun. CpaBHeHHE QIIOphl U (hayHbl MATEPUKOB U
ocTpoBOB. bruoreorpadudeckue oomactu 3eMiau. BUabI-DHIEMUKHA U PEITUKTHI.

OMOpHOJIOTHYECKUE ¥ CPABHHUTEIBHO-MOP(OIOTHYECKHEe METOABl HM3yYSHHs SBOJIOLUH.
['eHeTHYECKHME MEXAHU3MbI DJBOJIIOLMM OHTOI€HE3a M IIOSABICHHUS 3BOJIIOLUOHHBIX HOBILECTB.
['oMosiornyHble U aHAJIOTMYHBIE OpraHbl. PynuMmeHTapHbIE OpraHbl U aTaBU3Mbl. MOJEKYISIpHO-
reHeTUYeCKre, OMOXUMUYECKUE U MAaTEMaTUUYECKUE METO/Ibl U3YUEHUsI SBOJIIOLMU. ['oMoornyHbIe
reHbl. COBpeMEHHbIE METO/IbI IOCTPOEHUS (PUIIOT€HETUYECKUX JIEPEBHEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMS TEHOMOB.

OO61mue 3akoHOMEepHOCTH (TIpaBUiia) SBONIONMH. [Ipunyun cmenvl ¢hynxyuii. HeobpatumocTsb
IBOJIIOLIMU. AanTUBHAA paauanusi. HepaBHOMEPHOCTh TEMIIOB BOJIIOLIUH.

JleMoOHCTpaL U

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

Tabmuubl u cxembl: «DuUIOreHeTHUYECKUN psAA JIOMAIN», «APXEONTEPUKC», «3BEpo3yOble
auepsl», «Creronedans», «PuHnoduren», «CeMeHHbIE TaOPOTHUKNY, «bruoreorpaduyeckue 30HbI
3emnu», «/Ipeiid koHTHHEHTOB», «PenukThl», «HauanbHble cTaguu 3MOPHOHAIBHOIO PA3BUTHS
MO3BOHOYHBIX KUBOTHBIX», «['OMOJOrMYHbIE ¥ aHAJIOTMYHbIE OpraHbl», «PyIUMEHTHD,
«ATaBU3MBIY, «XpPOMOCOMHbIE HAOOpHl YelOBeKa U IIUMIaH3e», «[JaBHBIE HampaBiIeHUs
3BOIOLUIY, «OO0I1I1e 3aKOHOMEPHOCTH HBOJIOLIHM).

OO6opynoBaHue: KOJUICKINH, TepOapuu, MYJISIKH HCKOTIAEMBIX OCTATKOB OPTaHU3MOB, MYJISIKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPIaHOB U aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. IIponcxosxkaeHue H pa3BuTHE JKU3HH HA 3emiie

HayuHnple rumore3bl MPOUCXOXKIACHUS >KU3HM Ha 3emie. AOHOreHe3 W IaHCHEpMUS.
JloHayuHble TpENCTABICHUS O 3apOKICHUHM >KU3HM (KpeaunoHu3M). ['umore3a MOCTOSIHHOTO
CaMO03apOKJICHUs KU3HHU U €€ ompoepxeHue onbitamu @. Penu, JI. Cnammannanm, JI. ITactepa.
[TponcxoxxaeHune >Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE 3Tanbl HeOpraHmdeckou spomtouuu. IlnanerapnHas (reosornyeckas) 3BOJIIOLMSL.
XuMuyeckasi 3BOJIONUsA. AOUOTEHHBIN CHUHTE3 OPraHMYECKUX BEIIECTB U3 HeopraHmdeckux. OnpIT
C. Munnepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHoMmepoB. KoarepBarnas rumortesza A. .
Omnapuna, runore3a nepsuyHoro OynpoHa JIx. XonneitHa, renernueckas runoreza I'. Mémrepa.
Pu6ozumer (T. Yek) m runoreza «vmpa PHK» V. I'mnGepra. ®opmupoBanue meMOpaH Hu
BO3HUKHOBEHHUE IIPOTOKJIETKH.

Uctopus 3emnm u  wmeroasl €€ wusydeHus. VIckomaemble OPraHMYECKHE OCTATKH.
["'eoxponomnorus u e€ Metoabl. OTHOCUTENNbHAS U a0COIOTHAs Te0XpOHOJI0rHA. ['eoXpoHoIornuecKas
IIKaJa: 0HbI, 3Pbl, IEPUOJIBI, SIIOXH.

HavanpHele 3Tambl opraHudeckor sBosonud. [losBacHHME M HBOMIOLMSA IEPBBIX KIETOK.
Opomonuss Metabonu3Ma. Bo3HukHOBeHME miepBBIX 3KocucTeM. COBpEMEHHBIE MUKPOOHBIE
OMOIUIEHKHM KaK aHaJIOT MepBbIX Ha 3emuie coolriecTB. CTpomMaTonuTsl. [IpoKaprOTh M 3YKapuOTHI.



[IpoucxoxaeHue HSykapuoT (CUMOUOTEHE3). OBOIIOIMOHHOE IPOUCXOKICHUE BHUPYCOB.
[IpoucxoxaeHMe  MHOTOKJIETOYHBIX  OpPraHU3MOB.  BO3HMKHOBEHHE  OCHOBHBIX  TPYIIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Talbl IBOJIOLUHU BBICHINX pacTeHuil. OCHOBHBIE apoMop(]o3bl pacTeHuil. Beixon
pacteHuli Ha cyury. [losiBIeHHe ClTIOPOBBIX PACTEHUH U 3aBO€BaHUE UMU CyIIH. CeMEHHBIE PACTEHMUSL.
IIpoucxoxaeHne IBETKOBBIX PACTEHUN.

OcCHOBHBIC 3Tallbl HBOJIONHUH KUBOTHOTO Mupa. OCHOBHBIE apoMOp(}O3bI KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — IOSIBIICHHE COBPEMEHHBIX THIMOB. IlepBbie XOpIOBBIC
JKUBOTHBIE. JKH3HB B BOJiEe. DBOJIIOIMUS TMO3BOHOUYHBIX. [Iponcxoknenne ampuOui M penTHINH.
[TpoucxoxaeHne MICKoMUTaOMMX W nOTHN. [IpuHImMI kKimoueBoro apomopdosa. OcBoeHue
0eCr03BOHOYHBIMU U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3emiie 10 3paM U MEPHOJIaM: apxei, MpOTepo30id, Majueo30i, ME3030M,
KaiiHo30#. OO0I1asi XapakTepuCTUKa KiuMaTa U reoJIoTHYecKux mporeccoB. [losBnenue u pacuser
XapaKTEepHBIX OPraHU3MOB. YTJieoOpa3oBaHHE: €ro YCJIOBHS W BJIUSHHE HAa Ta30BBIM COCTaB
aTMochepsl.

MaccoBble BbIMUpaHUSI — SKOJOTMYECKHE KpHU3UChl mpouwioro. IlpuumHbl M cineacTBus
MaccoBbIX BbIMUpaHHi. COBpEeMEHHBIH HKOJIOTUYECKUH Kpusuc, ero ocobennoctu. I[IpoGrema
coxpaHeHUs OnopazHooOpas3us Ha 3emiie.

CoBpeMeHHAsI CHCTEMa OpraHWYecKoro Mmupa. [IpuHIMMBI KIacCH(pUKAIUKA OPTaHH3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPIraHU3MOB.

JdeMoHcTpannn

[Toptpersr: ®@. Pean, JI. Cnamnanuanu, JI. [lactep, Y. . Meunukos, A. U. Onapun, x.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Penny», «Cxema ombita JI. Ilactepa mo uzydeHuro
caMo3apoxJieHus xu3Hu», «Cxema ombita C. Mumnepa, I'. FOpu», «3OTanbl HeopraHMuecKou
sBOMIOLIMNY, «['eoxpoHoyornueckas mkaina», «HavanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLUN»,
«Cxema 00pa3zoBaHUs HYKapuoOT MyTEM cuMOuoreHesa», «Cucrema KUBOW Mpupoab», «CTpoeHue
BUpyca», «Apomop¢o3bl  pacteHuit», «PuHnoputh», «OIHOKIETOYHBIE  BOJOPOCIHY,
«MHOTOKJIETOUHBIE BOJOPOCTNY, «Mxu», «l[lanopotHukny, «I"onoceMeHHble pacTeHus», «OpraHsl
[[BETKOBBIX pacTeHuit», «CxeMa pa3BUTHS >KUBOTHOTO MHPA», «ApoMOp(hO3bl >KUBOTHBIXY,
«IIpocreiitue», «Kumeunononoctueiey, «llmockue uyepBu», «UneHnucronoruey», «PvIOBI»,
«3emHOoBOaHBIEY, «[IpecMbikaromuecs», «lItumey, «Mnekonurtatomuey, «Pa3ButHe XU3HH B
apXxeuckou spe», «Pa3BUTHE KU3HU B IPOTEPO3OUCKON dpe», «Pa3BUTHE KU3HU B MAIIEO30MCKOU
ape», «Pa3zBUTHE XKU3HM B ME3030MCKOM 3pe», «Pa3BuThe KHW3HM B KaWHO30WMCKOM 3pey,
«CoBpeMeHHasi CUCTEMa OpPraHM4eCcKOro MUpPay.

O0GopynoBanue: repdapuu pacTeHU Pa3IUYHBIX OTAEJIOB, KOJJIEKIIMA HACEKOMBIX, BIAKHBIC
npenaparbl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM WIJIOKOXKHX, CKEJIEThl MO3BOHOYHBIX
JKUBOTHBIX, Uy4esa NTHUI] U 3Bepei, KOJUIEKIIMA OKaMEHENOCTEH, MOJE3HbIX UCKOMAEMBbIX, MYIISIKH
OpPTraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryaabHasa saaGoparopHasi padora «MonenupoBanue onbeiToB Muepa—tOpu no
W3YYECHUIO a0MOTEHHOTO CHHTE3a OPTaHHMUECKUX COSAMHEHUN B TIEPBUYHOMN aTMocdeper.

Jlaboparopnasi pabora «/3yueHue u ONHCAaHUE MCKOMAEMBIX OCTAaTKOB JAPEBHUX
OpPTaHU3MOBY.

IIpakTuyeckasi padora «l3yueHne ocoOOEHHOCTEN CTPOCHUS PACTEHUH Pa3HBIX OTACIIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEH CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX.

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3pnensl u 3anaun anTponosoruu. MeToasl aHTPOIIOIOTUH.

CTaHOBJICHHE TMPENCTABICHUA O TMPOUCXOXKJICHUM 4YEIOBEKa. Penuruno3Hbie BO33pEHHS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.



Cx0ncTBO YenoBeka ¢ KUBOTHBIMU. CUCTEMAaTHYECKOE MOJIOKEHHE YenoBeKa. CBUIETENbCTBA
CXO/ICTBA 4YeNOBEKa C IKMBOTHBIMH: CPAaBHUTEIBbHO-MOP(HOIOTHYECKHE, HSMOPHOIOTHYECKHE,
¢du3nonoro-onoxumMmuecKkue, nopeaeHueckue. OTINYUs YelIoBeKa OT KHUBOTHBIX. [IpsMoxoxaenue
U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTue rojoBHOr0 MO3ra M BTOPOH CHUTHAJIBHON
CUCTEMBI.

JBmwxynme cuibl ((pakTophl) aHTpONoOrenesa: OMOJOrHYecKue, couaibabie. COOTHOIIEHNE
OMOJIOTHYECKHUX M COLMAIBHBIX (JaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE cTaauu aHTpornoreHe3a. PanHue denoBekooOpa3Hble 00€3bsHBI (IIPOKOHCYIIBI) U
paHHUE IMOHTUAbl — OOIIME MPEeIKH 4YeIOBEKOOOPAa3HbIX 00€3bsiH M JH0JeH. ABCTPAJIONUTEKU —
JIBYHOTME TIpeAKH JiroAcil. YenoBeK yMelblid, NEpBbIe W3TOTOBICHHUS OpyAud Tpyna. YenoBek
MPSIMOXOISIIMI 1 TIEPBBIN BBIXOJI JIFOJICH 3a ipenenbl AQpuku. UenoBek reinenb0eprekuii — oOmmmii
IIPEIOK HEaHAEPTAIBCKOIO YEJIOBEKA U YeJI0BEKa pasyMHOro. YenoBeKk HeaHAEPTAIbCKUI KaK BHJ
JIOJEH XOJIOAHOro KimMmaTa. YesoBek pa3yMHBIM COBPEMEHHOI'O THIIA, JIEHHUCOBCKUN 4YENIOBEK,
OCBOEHHE KOHTHMHEHTOB 3a npeaenaMu A¢puku. [laneorenerrka u najeoreHoMMKa.

OBOJIOLUS COBPEMEHHOI'O 4YeJOBeKa. ECTeCTBEHHBIM O0TOOp B NOMYNSILIMIX YElIOBEKa.
Myrauuonssiii npouecc U noaumopdusm. [lomynsuuoHHble BONHBI, Ipeld IeHOB, MUTpauus U
«3¢ ekt ocHOBATENS» B MONYISILUAX COBPEMEHHOI'O YeJIOBEKa.

UYenoseueckue pacwl. [lonstue o pace. bonbmme pacel: eBporeougHas (eBpasuiickasi),
aBCTpaJIO-HErpouiHas (IKBaTOpUaIbHasi), MOHI0JIONIHAsA (a3UaTCKO-aMepuKaHcKasi). Bpems u nmytu
pacceneHusl 4yenoBeKa Io IlaHeTe. EMMHCTBO 4YenoBeueckux pac. HaydHas HeCOCTOSTENIBHOCTD
pacu3ma. IlpucnocoOneHHOCTh 4YeIOBEeKa K pa3HbIM YCJIOBUSAM OKpysKarouled cpensl. BausHue
reorpaduuecKkoii cpesl U nperida reHoB Ha MOP(OIOTHIO U PU3UOIOTHIO YETIOBEKA.

MexaucuurniauHapHble  METOAbl B (Qu3nueckod  (OMOJOTHYECKOM)  aHTPOIOJIOTHH.
OBOJIOLMOHHAS aHTPOIIOJIOTHSI ¥ NTAJIE0AHTPOIOJIOTUS YEJIOBEYECKUX MONysauuil. buoconnansabie
UCCIIeIOBaHMs IPUPOJIbI YenoBeka. VcciieoBaHue KO3BOIOLUN OHOIOTHYECKOT0 U COLIMAIbHOTO B
4eJI0BEKE.

JleMoOHCTpaL U

IToptpetsr: Y. lapun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuubt u  cxembl: «MeToAbl  aHTpomoiorum», «['OJOBHOH MO3r  4YeJIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHBI», «CKeleT 4YeloBeKa W CKeleT HIMMIIaH3e», «PyTuMeHThl u
aTaBU3MbL», «JIBHKYIIME CHJIBl aHTPOIOTE€HE3a», «OBOJIOIMOHHOE JPEBO  YEJIOBEKay,
«ABcTpasionuTeK», «YeaoBek ymemnblii», «HemoBek NpAMOXOASIIUN», «J{eHHCOBCKUN YelOBEK»
«Heannepranbipl», «KpoManboHLB, «IIpenku denoBekay, «ITambl BOIIOLUH YeI0BEKay, «Pachl
YeJIOBEKAY.

O6opynoBaHue: MyJSKM OKaMEHENOCTeH, MPEeIMETOB MaTepUabHOW KYJIbTYphl MPEIKOB
4yenoBeKa, penpoaykiuu (pororpadun) kapTuH ¢ MUDOTOTHUESCKUMU U OMOJICHCKUMHU CIOKETaMHU
NPOMCXOXKACHUST 4YeJoBeKa, ¢ororpaduu HaXOMOK HCKOMAEMBIX OCTATKOB YEJOBEKa, CKEJeT
4eJI0BEKa, MOJIEIb Yepela 4eloBeKa M depena HIMMIIaH3€, MOJENb KHUCTH YEJIOBEKa M KHUCTU
HIMMIIaH3€, MOJIENH TOPCa MPEJKOB YEIOBEKa.

Jladoparopnasi padora «/3ydeHne 0ocOOCHHOCTEN CTPOEHUS CKeJleTa YeIOBEKa, CBI3aHHBIX
C IPAMOXOXACHUEM).

IIpakTyeckas padora «/3yueHne 3K0JOTNYECKUX aJalTallUNA YETOBEKAY.

Tema 6. JKoJ10rus — HAyKa 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M HAJOPraHU3MEHHBIX
CHCTEM C OKpY Kawouei cpenoi

3apoxeHue U pa3BUTHE 3KoJorun B Tpyaax A. 'ymbonsara, K. ®@. Pynse, H. A. CeBepuona,
3. I'exkens, A. Tencnu, B. H. Cykauésa. Paznens! u 3agaun skonoruu. CBsi3b 3KOJIOTHH C IPYrUMU
HayKaMH.

Mertonbl skonoruu. IloneBble HaOmoOAeHMS. DKCHEPUMEHTHI B HKOJOTHM: IPUPOAHBIE U
nabopaTtopHble. MojenupoBaHue B SKOJOTUH. MOHHUTOPHHI OKpY’KAaloOIIeW Cpeibl: JIOKAIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.



3Ha4YeHHE FKOJOTMYECKUX 3HAHUM ISl YEJIOBEKa. JKOJOTHYECKOEe MUPOBO33PEHNE KaK OCHOBA
CBs3€H 4YesoBeuecTBa ¢ Nnpuponoil. opmMupoBaHUE 3KOJIOTMYECKON KYJIBTYpPhl U OKOJIOTMYECKOU
IPaMOTHOCTH HAaCEJIEHHUS.

JdemoHcTpauMu

[Toptpetsr: A. I'ym6onbar, K. @. Pynse, H. A. Ceseprios, 3. I'ekkens, A. Tenciu, B. H.
Cykaués.

Tabmumel U cxembl: «Pasfensl dkomorum», «MeToasl dKojIorumy, «Cxema MOHUTOPUHTA
OKPY’KaroIlEeH Cpeabl».

JlaGoparopHas padora «/3yyeHrue MeTo10B SKOJIOTHUECKUX UCCICTOBAHUI».

Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Dkonorudeckue GakTopbl U 3aKOHOMEPHOCTH UX JieHcTBUsA. Kiaccudukaiys 3K0oI0rHIecKux
dakTopoB: abuotuyeckue, OMOTHYECKHE, aHTpomoreHHble. OOIIME 3aKOHOMEPHOCTHU JIEHCTBUS
skonoruueckux Qakropos. [Ipasuno munumyma (K. Hlnpenrens, FO. JIubux). TomepaHTHOCTD.
OBpHONOHTHBIEC M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢aktopsl. CBeT Kak sKoorudeckuii gaxrtop. [leiicTBue pasHBIX Yy4acTKOB
COJIHEYHOTO CHEKTpa Ha OpraHU3Mbl. OKOJOTMYECKHE TIpPYNIbl PACTEHUW U JKUBOTHBIX IO
OTHOLLEHHUIO K cBeTy. CUrHanbHas pojib cBeTta. @oTonepruoiusm.

Temmeparypa Kkak odKosormueckuid Qakrtop. JlelicTBue TeMreparypbl Ha OpraHU3MBI.
[ToliknioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak skomoruueckuid Qaxrtop. IlpucrnocoOnenus pacTteHHl K MOAAEPKaHUIO
BojHOrO Oananca. Knaccuduxkarus pacrenuit o oTHoueHuo K Boge. [IpucnocobaeHus sKMBOTHBIX
K U3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOuTaHUS OPraHMW3MOB: BOJHAas, HAa3eMHO-BO3/YLIHas, IOYBEHHAas, TIIyOMHHAs
MOJIMOYBEHHAsA, BHyTpUOpraHu3MeHHas. @OHU3UKO-XUMUYECKHE OCOOEHHOCTH cpel OOUTaHus
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonornueckne putMmbel. BHenmmHue u BHyTpeHHHE pUTMBI. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH )KU3HU.

Kuzuennole Qopmbl opranusmon. Ilonstue o xuszHeHHoW ¢opme. JKusHeHHBIE (OPMBI
pacTeHUM: JepeBbsl, KYCTApPHUKH, KYCTapPHUYKH, MHOTOJIETHUE TpaBbl, OJHOJETHUE TPaBHI.
Kuznennsie HOpMBI JKUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHUS
1 o0pasa KU3HH.

buotnueckue daktopsl. Buabl 6M0THYECKUX B3aMMOIEHCTBUIN: KOHKYPEHITUS, XUIITHUYECTBO,
cumb6mo3 u ero ¢opmel. [lapazutusm, koomnepaius, MyTyalu3M, KOMMEHCAIH3M (KBapTHUPAHTCTBO,
HaxJieOHnUecTBO). Herpoduueckue B3aumopeicTBusi (Tomuyeckue, popuueckue, (adpuueckue).
3HaueHue OMOTUYECKUX B3aMMOJECHCTBHUI ISl CYIIECTBOBAaHUS OPraHU3MOB B cpeie OOUTaHusl.
[TpuHIIUTT KOHKYPEHTHOTO UCKITFOUCHUS.

JleMoHCTpanun

Tabmuiel 1 cxeMbl: «OQkomorudeckue (akTopsn», «CBETOBOM CHEKTp», «IKOIOTHUECKUE
TPYIIIBI )KUBOTHBIX MO OTHOIIEHHUIO K CBETY», «TeIIOKPOBHBIE >KHUBOTHBIE», «XOJIOIHOKPOBHEIE
KUBOTHBIEY», «DU3NOIIOTUYECKUE aJanTalli KUBOTHBIX», «Cpelnbl OOMTaHHS OPraHU3MOBY,
«buonoruveckue puTMbD», «OKu3HEHHBIE (OPMBI pacTeHHiD», «KU3HEHHbIE (OPMBI KUBOTHBIXY,
«IKocHucTeMa MIUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTEMa XBOMHOro Jjecay, «llemu nutanusy,
«XumangectBoy, «Ilapazutuzmy, «Konkypenuus», «CumMonosy», «KommeHcanmzmy.

O6opynoBanue: repdapru pacTeHHUI U )KUBOTHBIX, TPUCTIOCOOTICHHBIX K BIMSHHUIO Pa3IMUHbIX
HKOJIOTHUECKUX (haKTOPOB, TepOapuu CBETOIIOOUBBIX, TCHEIIOOUBBIX U TEHEBBIHOCIHMBBIX PACTCHHIA,
CBETOJIFOOMBEIC, TEHENIOOUBBIE ¥ TEHEBBLIHOCIMBBIC KOMHATHBIEC PACTEHUS, repOapuu U KOJUIEKIIUN
TETTIOJIFOOMBBIX, 3UMOCTOMKUX, MOPO30YCTOWYMBBIX PACTEHUH, dydesia MTHI] U 3Bepei, repoapun
pacTeHuid, OTHOCSIIUXCS K TUrpoduTam, kcepodurtam, Me30(puTaM, KOMHATHBIE PACTEHUS JTaHHBIX
TPyNI, KOJUIEKIIUY )KUBOTHBIX, OOUTAIONINX B Pa3HBIX cpefax, repOapuu U KOJUICKIINH PACTeHUH U
YKUBOTHBIX, 00JIa/TAI0IINX YePTaMU IPUCIIOCOOTICHHOCTH K CE30HHBIM U3MEHEHUSM YCIIOBHUH JKU3HH,



repbapud M KOJUIEKIMHM PACTEHHl W JKUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (OpM, KOJIEKUUU
JKUBOTHBIX, YUACTBYIOIIHNX B PA3IMYHBIX OMOTHYECKHUX B3aUMOICHCTBUSIX.

JlaGopaTopHas pa6oTa «BrIsgBieHHE TPUCTIOCOOICHUN OPTaHU3MOB K BIIUSIHHIO CBETa.

Jladoparopnasi paGora «BpIsiBIeHHE TPHUCIOCOOJICHHI OPraHU3MOB K  BIIHSHUIO
TEMIIEpaTypbI».

JlaGopaTopnasi padora «AHATOMHUYECKUE OCOOCHHOCTH PACTCHHUH W3 Pa3HBIX MECT
oOUTAHUSY.

Tema 8. JkoJiorusi BUA0B U MOMYJISI LU

DKOJOTUYECKHE XapaKTepUCTUKH nmomysiiuu. [lomynauus kak 6uonorudeckas cuctema. Poinp
HEOTHOPOJHOCTH Cpe/ibl, Pr3nvecKrx 0aphepoB U 0COOSHHOCTEH OMOIOTHH BUIOB B POPMHUPOBAHUU
MIPOCTPAHCTBEHHOW CTPYKTYphl MomyJsiiuii. OCHOBHBIE IOKa3aTeau MOMYJAINN: YHUCIECHHOCTD,
IJIOTHOCTh, BO3PACTHAs U TOJIOBAsk CTPYKTYPA, POKAAEMOCTb, IPUPOCT, TEMII pOCTa, CMEPTHOCTb,
MUTpALIUS.

Okojoruyeckas CTpykTypa nomyssinuu. OIlleHKa YHCIEHHOCTH nomyisinuu. [{unamuka
NoNyJsAUA U €€ peryisius. buoTnueckuii moTeHIral monyasanud. MoeaupoBaHue JUHAMUKA
nonyiasiuud. KpuBble pocra uMcieHHOCTH mnomynsuuu. KpuBble BbDKHMBaHUA. Perynsauus
YUCIEHHOCTU TMONYJSAIUil: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCALNIUX OT IUIOTHOCTH.
DKojoruyeckue crpareruu Buaos (I- u K-crparerun).

[TonsiTue 006 »SKosoruyeckoil Hume Buaa. Mectooburanue. MHoOromepHas MOJEIb
skojornueckord HumM JIx.M. Xartumncona. Pasmepsl skonormdeckoil Humu. IloteHuunanbHas u
peann30BaHHas HUILIU.

Bux xak cucrema mnomynsuuid. Apeansl BHAOB. Buasl M HMX KU3HEHHBIC CTPATETHH.
DKOJIOTUYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJAEHUS U MUTPALIMI )KUBOTHBIX. broornueckne MHBa3UM 4yKEepOAHBIX
BU/JIOB.

JleMoHCTpanun

IToptper: Ix. Y. XaTunHCOH.

Tabmuupl 1 cXeMbl: «IKOJIOTHYECKUE XapaKTePUCTUKH monyisuuny, «lIpoctpancTBeHHas
CTPYKTypa mnonyisauun», «Bo3pactHble mnupamuasl nomymsinuu», «CKOpPOCTh — 3aceleHus
MOBEPXHOCTU 3€MJIM pa3IMYHBIMU oOpraHuzmMamu», «Mogenb skonorudeckol Humm JIx. U.
XaT4MHCOHAY.

OO6opynoBanue: repbapuu pacTeHUM, KOJUICKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacCTeHUN K PacCeNECHUIOY.

Tema 9. Jxos10rus cood1mIECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBA3M MeXIy OpraHM3MaMu B
OuoreHo3e.

Dkocucrema Kak oTkpeitas cuctema (A. Jlx. Tencnun). OyHKIIMOHATBEHBIE OJOKH OPraHU3MOB
B OKOCHCTEME: MPOIYIIEHThI, KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHH. Tpodudueckue memnu
u ceTh. A6notnyeckue 010ku 3kocucteM. [louBbl U mibl B 3xocucteMax. KpyroBopot BemiecTB u
MOTOK SHEPTUH B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeln 3KOocUCcTeMbl. buomacca u mpoaykuus. JKOJOTUYECKUE MUPaMUIbI
qriceln, OMOMacchl U SHEPTUU.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu. HanpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBUUHBIE W BTOPUYHBIE CYKIECCHM U HX
NPUYMHBL.  AHTPONOTEHHBIE  BO3JECHCTBUSL HA  CyKleccud. KimmakcHOoe — COOOMIECTBO.
Buopaznoobpasue 1 mosHOTa KPyroBOpOTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

[IpupoaHbie SKOCUCTEMBI. JKOocucmemvl 03€p U peK. IKocucmemvl MOpeu U OKeaHo8.
DKrocucmemvl myHOp, 1ecos, cmenetl, nyCmvlHb.

AHTpPOIIOTEHHBIE  DKOCHCTEMBI.  Arpo3kocucrema. ArponeHo3. Pazmumums — Mexnay
AQHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.



Ypb6oskocuctempl. OCHOBHBIE KOMIOHEHTHI ypOodkocucTteM. [opojckas ¢uiopa u dayHa.
CunaHTponuU3anus ropoaAcKoil ¢payHsl. buomornueckoe u X035HCTBEHHOE 3HAYCHUE arPOIKOCHCTEM
U ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHPOBAHUS OCHOBHBIX B3aMMOJCHCTBHI OpraHM3MOB B 3KOCHCTEMax.
Ponv xackaonoeo sgpgpexma u 6udos-30ugpukamopos (Kiouesvix 6u008) 6 (HYHKYUOHUPOBAHUU
akocucmem. llepeHOC SHEpPruM M BEUIECTB MEXAY CMEKHBIMM SKOCUCTEMAMHU. Y CTOHYMBOCTH
OpPTraHU3MOB, MOIYJISIUI U YKOCUCTEM B YCIOBHUAX €CTECTBEHHBIX M aHTPOIIOI'€HHBIX BO3JICHCTBUI.

Mexanuzmol  6030elicmsus  3a2pA3HeHUli  pasHblX ~ MUno8 Ha  CYOOP2aHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbL  IKOJLOSUHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eticméus. MEeTon0I0rusl MOHUTOPUHIA €CTECTBEHHBIX MU
AQHTPOIIOTEHHBIX SIKOCHUCTEM.

JdemoHcTpauMu

[Toptpert: A. Ix. Tencau.

Tabmuner 1 cxembl: «CTpyKTypa OHOIEHO3a», «IKOCHUCTEMA MMUPOKOIMCTBEHHOTO JIeCay,
«DKocUCTEMa XBOMHOTO Jjeca», «QDyHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B OJKOCHCTEMEY,
«KpyroBopor BemectB B 3Kkocucteme», «llemm mnuraHus (macTOuinHas, JETPUTHAs),
«JKoyornyeckas mupamuaa 4ucen», «IKOJOTMuYecKas Mupamuaa OMOMacChD», «IKOJIOTHYecKas
nupamuaa sueprun», «O0pazoBanue Oonotay, «llepBuunas cykieccus», «BoccranoBnenue neca
1ocyIe moXkapa», «IKocHcTeMa 03epay, «ATpoleHo3», «KpyroBopor BemiecTB U MOTOK YHEPTUU B
arporieHose», «lIpumepsl ypOoskocuctem».

O6opynoBanue: repbapuu pacTeHHid, KOJUICKIIMM HACEKOMBIX, uyueia NTHUI[ U 3BEpeu,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBapUyM KaK MOJIENIb YKOCUCTEMBI.

IIpakTuyeckas padora «/3yueHue u onucanue ypOo3KOCHUCTEMBIY.

JlaGopaTopHas pabora «/3yuyeHue paszHOOOpa3zus MENKHX MOYBEHHBIX WICHHUCTOHOTHX B
pasHBIX IKOCHCTEMAX .

IKCKypeusi «IKCKypcusi B THIHMYHBIA OuoreoneHo3 (B 1yOpaBy, Oepe3HsK, €IbHHMK, Ha
CYXOJOJBHBIN WM MOWMEHHBIN YT, 03€p0, 00JI0TO)».

IKeKkypeust «IKCKypCHsl B arpodKOCUCTEMY (Ha MOJIE WM B TEIUIMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — rinodanpHas IKocHcTEMA

buocdepa — obmennanerapHas 0601049Kka 3eMilH, I71€ CYIIECTBYET WM CYIIECTBOBAJIA KU3Hb.
PazButue npeacrasienuit o 6uocdepe B Tpynax 3. 3rocca. Yuenue B. U. Bepuanckoro o 6uocdepe.
Ob6nactu 6uocdeps! u €€ coctan. JKuBoe BelecTBO OMocdepsl U ero QyHKIUY.

3aKOHOMEPHOCTH cylecTBoBaHUs Ouochepsl. OcobeHHOCTH Onocdepsl Kak T00aIbHOM
sKocucTeMbl. JJlunamuyeckoe paBHoBecue B Onochepe. KpyroBopoTs! BemiecTB U OMOre0XUMUYECKHe
UKJIBI (yriieposa, a3ota). PutmMuuHoCTh siBeHU# B Onocdepe.

3onanbHOCTH OuOchepsl. [lorsTHe 0 Grome. OCHOBHBIE OMOMBI CYIIIN: TYH/IPA, XBOWHBIE JIeca,
CMEIIaHHbIE ¥ IIUPOKOTUCTBEHHBIC Jieca, CTEMU, CaBaHHBI, MYCTHIHH, TPOMUYECKUE Jieca,
BBICOKOTOPBS. KiMMar, pacTUTENbHBIN 1 )KUBOTHBIN MU OMOMOB CYIIIH.

CrpykTypa u QyHKIHS KHBBIX CHUCTEM, OI[EHKA WX PECYpCHOTO MOTEHIHaIa U OnochepHbIx
GyHKIHIA.

JleMoHCTpanuu

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuupl 1 cxembl: «l'eochepsr 3emum», «KpyroBopor azora B mpupoae», «Kpyrosopot
yriaepoaa B mpupone», «Kpyrosopot kuciopoaa B mpupone», «KpyroBopor BoAbl B IPUPOIE»,
«OcHoBHBIE OMOMBI cymny, «Kmumarnueckue nosica 3emmy», «Tyanpay, «Taiiray, «CmenranHbII
necy, «lIupoxonucTBeHHBIH Jiec», «Ctenby, «CaBanHay, «IlycToinsy, « Tponudyeckuii gec.

OGopynoBaHue: repOapuy paCTEHU pa3HBIX OMOMOB, KOJUICKITUHN YKUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa



DKOJIOTHYECKUE KPU3UCHI U X TPUUMHBL. Bo3nelicTBue yenoBeka Ha Ouochepy. 3arps3HeHue
BO3QyIIHOW cpenpl. OXpaHa BO3ayxa. 3arpsi3HEHHE BOJHOM cpenpl. OXpaHa BOAHBIX PECYPCOB.
Pa3pymenne noussl. OxpaHa NOYBEHHBIX PeCypcoB. MI3MeHeHue knumara.

AHTPOIIOT€HHOE BO3/ICHICTBUE HA PACTUTEIIBHBIN U )KUBOTHBIN MUp. OXpaHa paCTUTEIBHOTO U
AKHUBOTHOrO MHUpa. OCHOBHbIE MPUHLUIBI OXpaHbl Npupoabl. KpacHsie kHuru. Oco0o oxpaHseMmsble
npupoanblie Tepputopun (OOIIT). borannyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OcHOBHBIE IPUHLMIIBI YCTOWYMBOIO PAa3BUTHsI UEIOBEUYECTBA M INpUpPOAbl. ParmoHanbHOE
IPUPOJONOIB30BAHUE M COXpaHEHHEe OMOJIOrM4eckoro pasHooOpasus 3emuu.  OOmue
3aKOHOMEPHOCTHU TJI00AJIBHBIX 3KOJIOTMYECKUX KpHU3HCOB. OCOOEHHOCTH COBPEMEHHOIO KpH3Hca U
€ro BEPOSATHBIE MTOCIIEACTBUS.

Pa3BuTHEe METO/I0B MOHUTOPUHIA Pa3BUTHS ONACHBIX TEXHOT€HHBIX MpoleccoB. Cucmemmnule
uccneooeanusi nepexooa K pecypcocbepezaioweli U KOHKYPEHMOCHOCOOHOU  SHepzemuxke.
buonoeuueckoe pasnoobpasue u oOuopecypcvl. Hayuonanvuvie uHgopmayuoHuvie cucmemul,
obecneuusarowue 0ocmyn K UHGOpMayuy no coOCMOAHUIO OMOENbHBIX 8U008 U IKocucmem. Ocrnosbl
aKopeadbuIUMayuy dKocucmem u cnocob6os 60pbobl ¢ Obuonospedxcoenusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdeMoHcTpannn

Tabmuubl u cxeMsl: «3arpsizHeHHe aTMochepbl», «3arpsi3sHeHne THAPOCEph», «3arps3HeHne
nouBsl», «[lapHuKoBEIi 3hdexT», «Ocobo oxpaHseMble MPHUPOTHBIE TEPPUTOPHI», «Moaenu
YIPaBIAEMOTO MUPa.

Ob6opynoBanue: (Gortorpadun oxpaHsieMbIX pacTeHUi U XUBOTHbIX KpacHolt knuru Poccuiickoii
®enepaunn, KpacHOl KHUTH pErvoHa.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yIbTaTaM OCBOEHHUS 00 yUarOIIMMUCS IPOTpaMM
CpeaHero o0miero 0opa3oBaHus: JMYHOCTHBIE, METAMIPEIMETHBIC U TIPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJIbTaTOB OCBOCHHSI MPOTPAMMBbI MO OHOJOTHUU BbIACIEHBI
CJIEYIOIINE COCTABJISIONINE: OCO3HAHUE 00YUYAIOIIUMHUCS POCCUNCKON TPaKIAaHCKONW UIEHTUYHOCTH
— TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOIIPEACIICHUIO, Haluyue MOMusayuu K
00y4eHUI0 OMOJIOTHH, YeleHanpasieHHoe pasgumue BHYTPEHHUX YOeXKJICHUN JIMYHOCTH Ha OCHOBE
KITFOUYEBBIX [IEHHOCTEH U UCTOPUUECKUX TPATUINI pa3BUTHsI OMOIIOTUYECKOTO 3HAHUS, 20MOBHOCHb
U cnocobHocmb 00YUaAIOINUXCS PYKOBOJICTBOBATHCS B CBOEH JEATETLHOCTH IIEHHOCTHO-CMBICTIOBBIMH
YCTaHOBKAMH, TPHUCYIIMMH CHUCTEME OHOJOTHUYECKOTO OO0pa3oBaHUA, Haluyue nNpasoCO3HAHUSI
AKOJIOTMUYECKOH KYIbTYPBI, CHOCOOHOCHU CINABUMb TIETTU U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM9HOCTHBIE PE3YyNbTaThl OCBOCHHS MPOTPaMMbl MO OHOJOTHUHU JOCTHTAIOTCS B €AMHCTBE
y‘-Ie6HOI\/’I U BOCIIMTATEILHOU ACATCIIBHOCTH B COOTBCTCTBHU C TpaadUuUIHWOHHBIMH pOCCHﬁCKHMPI
COOUOKYJIIBTYPHBIMHU, HUCTOPUYCCKUMHU W AYXOBHO-HPABCTBCHHBIMU LCHHOCTAMH, NPHUHATBIMH B
oOmiecTBe MpaBWJIAMM W HOPMaMd TIOBEJIEHHS M CIIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHUSA,
CaMOBOCIIUTAHUSA W CaAMOPA3BUTHSA, PA3BUTHA BHyTpCHHGfI no3unuu JMYHOCTHU, MMAaTPpUOTHU3MA H
YBaXEHUSI K 3aKOHY W TPABOMOPSAKY, YEIOBEKY TpyJda W CTaplieMy IOKOJEHHUIO, B3aHMHOIO
yBa)KeHHUsI, 0EPEKHOT0 OTHOIICHUS K KyJIbTYPHOMY HAaCJIEAUIO U TPaJULUSAIM MHOTOHAIIMOHAIHLHOTO
Hapoza Poccuiickoi Denepaunn, NpUpOAE U OKPYKAIOLIEH cpelie.

JIngHOCTHEBIC PE3YyIbTaThl OCBOCHUA y‘IG6HOFO npeamera «buomorusy AOJDKHBI OTpaXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaromuXcsi pPyKOBOACTBOBAThCA CHOPMHUPOBAHHOW BHYTPEHHEH
MO3UIIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpPHEHTAIINH, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUMH,
COOTBCTCTBYIOIHUX TPAAUIUOHHBIM IICHHOCTAM pOCCHﬁCKOFO 06H_[€CTBa, pacIMpCHUC ) KU3HCHHOTO



ONBITA U ONBITA IEATEIBHOCTH B MPOIECCE PEATM3AllMd OCHOBHBIX HAIPaBJICHUN BOCHUTATEIbHOU
JeATEeTbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaKIaHCKOro BOCIIUTAHUS

c(OpMUPOBAHHOCTH IPAXKTAHCKON MO3ULIUN 00YYarOIIerocs Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

OCO3HAHHWE CBOMX KOHCTUTYIIHOHHBIX TIpaB U OOs3aHHOCTEH, yBa)XX€HUE 3aKOHA U
MPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPUYECKOH IESATENbHOCTH MPU CO3JAaHUHM YYEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENIbHBIX 33/1a4, BBITOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAEISATH COOCTBEHHYIO IMO3HIIHIO 10 OTHOIICHHIO K SIBIICHUSIM COBPEMEHHOU
J)KM3HHU U OOBACHATH €86

YMEHHE YYUTHIBATh B CBOMX JACHCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOI'O B3aWMOJEUCTBUS
JIOJIeH ¢ pa3HBIMU YOCKIACHUSIMH, KYJIbTYPHBIMHU [ICHHOCTSIMHU M COIIMANIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIECCE COBMECTHOTO BBHITIOJHEHHUS Yy4YCOHBIX,
MO3HABATEJIbHBIX M UCCIIEIOBATEIBCKHUX 3a/1a4, YBAKUTEIHHOTO OTHOIICHUS! K MHEHHIO OTIIIOHEHTOB
pu 00CYKJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKaAHUS;

TFOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOW TPAXKJTAHCKON WACHTUYHOCTU, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepes PonuHOM, ropaocTy 3a CBOM Kpail, cBoro Poauny,
CBOH SI3BIK U KYJIBTYPY, IPOLLIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEAUIO U MaMATHUKAM MPUPOJIbI, TOCTUKEHUAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OLIEHMBATh BKJIAJ POCCHICKUX YUYEHBIX B CTAHOBJIICHHE U PAa3BUTUE OUOJIOTHH,
MOHUMAaHUS 3HaYeHHsI OMOJIOTHH B IO3HAHUHW 3aKOHOB IIPUPO/IBI, B )KU3HU UEIOBEKAa U COBPEMEHHOTO
00111eCTBA;

uaeiHas yoexx1IEHHOCTh, TOTOBHOCTH K CITY’KeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a
ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUICKOr0O HApOAa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OIEHWBATh CUTYAIlUI0 U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIICHHWE K CBOMM POJUTEIISM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSATHUS IEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULIMSIMU Hapoa0B Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOUas ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHNE YMOITHOHAIBHOTO BO3ICHCTBUS KUBOW IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHHIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE MPOSIBIISATH KaueCTBA
TBOPYECKOMN JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, (GOPMHUPOBAHUA KYJIbTYPbI 310POBbSI U IMOLMOHAJIbHOIO
OJ1aromoyryyms:

MOHMMAaHWE W peann3als 30pOBOTO M 0e30macHOro odpasa >KM3HH (370pOBOE MUTAHHE,
COONIOZICHHE TUTHEHWYECKUX MPaBWI U HOPM, COAIAHCHPOBAHHBIN PEXHUM 3aHATHH U OTIbIXA,
perynsapHas pusudeckas akTUBHOCTD), O€peKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (pU3HUYECKOMY U TICUXUYECKOMY 37]0POBBIO;

MOHMMAaHWE [IEHHOCTH TPaBUJI WHANBUAYAIBHOTO U KOJUICKTUBHOTO 0€301aCHOTO TIOBEICHUS
B CUTYAaIUsX, YIPOKAIOLIUX 3I0POBbIO U )KU3HU JIOJCH;



OCO3HAHME TOCHEACTBUM W HENpUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOJIEHUs aJIKOTOJIs,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTD K TPYIY, OCO3HaHKE LIEHHOCTU MacTepCcTBa, TPY0Jt00ue;

TOTOBHOCTb K AaKTHBHOM JI€ATEIBHOCTH TEXHOJOTHYECKOW M COI[MAIIbHOIN HAaIpaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, INIAHUPOBATH H CAMOCTOSITEIIBHO BBIIOTHSITH TAKYIO ACSITEILHOCTD;

WHTEpEC K pasnu4HbIM cdepaMm MNpoPecCHOHATHHONW IESTEIILHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIei mpodeccuu U peanr3oBbIBaTh COOCTBEHHBIEC )KU3HEHHBIE IIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO Ha IPOTSHKEHUN BCEH JKU3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHMS

IKOJIOTHUYECKHU IIeJIecO00pa3HOe OTHOIICHHWE K MPUPOJC KaK MCTOYHHKY JKU3HHM Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHNUS;

MOBBIIICHHE YPOBHS DKOJIOTUYECKOW KYIbTYpBl: MNPUOOpETEHHE OMNbITAa IIAHUPOBAHUS
MOCTYITKOB M OI[EHKH WX BO3MOXKHBIX ITOCJICICTBUH JIJIsi OKPYKAOIIEH CPEeIbI;

OCO3HaHHUE TJI00ATBFHOTO XapaKTepa IKOJIOTUISCKUX MPOOJIeM U ITyTeH UX PEIICHUS;

CIIOCOOHOCTH UCHOIB30BaTh MPUOOpETaeMble TPU U3yYCHUH OUOIOTUY 3HAHUS U YMEHHUS TpU
pelieHrun MpoOseM, CBSI3aHHBIX C PAllMOHATIBHBIM MPUPOONOIB30BAHUEM (COOIIOEHUE MPABHII
MOBEJICHUS B MIPUPOJIC, HAIIPABJIICHHBIX HA COXPAHCHNE PAaBHOBECHS B 3KOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHCTEM, OrOochepsl);

AKTUBHOE HEMPUATUE NCHCTBUHN, MPUHOCSILINX Bpe OKPY>KaIOIel MPpUPOTHOM cpene, yMEeHne
MIPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTHYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX JICUCTBUN U
PEeIOTBpANIATh HX;

HAIMYUE PA3BUTOTO DSKOJOTHYECKOTO MBINUICHHS, DSKOJOTHYECKOH KYJIBTYpPhI, OIBITA
NESTENIbHOCTH ~ DKOJIOTUYECKOW  HAmNpaBIEHHOCTH, YMEHHsS  PYKOBOACTBOBAaThCS HMH B
MO3HABATENIbHON, KOMMYHUKATUBHON M COIMANIBHOW MPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON JAeITeTbHOCTH IKOJIOTUYECKON HAMIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HAyKH ¥ OOIIECTBEHHON MPAaKTHKH, OCHOBAaHHOTO Ha JHWajore KyJIbTyp, CHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTa B MOJIUKYIHTYPHOM MUDE;

COBEPIIICHCTBOBAHNE S3BIKOBOM M YUTATEIHCKOH KYJIbTYpPHI KaK CPEACTBA B3aUMOJICHCTBUS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUPA,

MOHMMaHUEe chenu(UKd OMONIOTUM KaK HAyKd, OCO3HaHHMS €€ poiau B (OPMUPOBAHUU
paIoOHaTbHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IIEJIOCTHOTO TMPEACTABICHUS 00 OKPYXKaroIiem
MHUpPE KaK O €AMHCTBE MPUPOIBI, YSIIOBEKA W OOIIECTBA, B IO3HAHUHU MTPUPOIHBIX 3aKOHOMEPHOCTEH
U pEIICHUH MPOOJIeM COXpPaHESHHSI IIPUPOIHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OHOJOTHUH JUIsl COBPEMEHHOW IMBMIIM3AINHN: O0eCIeUCHHUS
HOBOTO YpPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3JIaHUE TEPCIEKTUBHBIX OMOTEXHOJIOTUM, CIIOCOOHBIX
peliaTh pecypcHbIe MPOOIeMBl Pa3BUTHS YEIOBEUYESCTBA, IMOWCKA IyTEH BBIXOAA M3 TIIOOATBHBIX
HKOJIOTHYECKUX TPOOJIEM M OOeCIIeueHHUs Tepexo/ia K YCTOMYMBOMY Pa3BUTHIO, PAIMOHATHLHOMY
MCIIOJIE30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OMOJOTUYECKMX 3HAHWUW B IIENSAX IMOBBIMICHUS OOIICiH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, KaK COCTaBHOW 4YacTH (yHKIIMOHATHHOU
TPaMOTHOCTH 00yJaronuxcs, GopMHUPYEMOM NMPU U3YIECHUN OMOJIOTHH;

MOHMMAaHUE CYIHOCTH METOJOB TIO3HAHMS, HCIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCIONB30BaTh TMOJydaeMble 3HAHUS Ui aHaidu3a W OOBSCHEHUS SBICHUI
OKpYXXAloIIer0o MHpa M MPOUCXONAIIMX B HEM H3MEHEHUH, yMEHHE [ielaTb OOOCHOBAHHbIE
3aKJIIOUEHUS] HA OCHOBE HAyYHBIX (PaKTOB U UMEIOLIUXCS JAHHBIX C IEJIBIO MOJIYy4YEHHUs JOCTOBEPHBIX
BBIBO/JIOB;



CHOCOOHOCTh CAMOCTOSITENILHO UCIIOIb30BATh OMOJIOTNYECKHE 3HAHUS IS PELIeHUs IpobieM
B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HAHHE LIEHHOCTH HAy4YyHOW JAEATEIbHOCTH, NOTOBHOCTb OCYIIECTBISATH NPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSTEIbHOCTh HHAUBUIYyaIbHO U B IPYIIIIE;

TFOTOBHOCTb M CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYYCHUIO HOBBIX 3HaHUH 10 OHOJIOTMM B COOTBETCTBUHM C JKH3HEHHBIMHU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ynbTaThl OCBOGHHsSI ydeOHOro mnpeamera «buonorus» BKIIOYAIOT:
3HaYMMble a7 (OPMHPOBAHMS  MHPOBO33PEHUS  OOYUYAIOMIMXCS  MEXKIAMCUUIUIMHAPHBIC
(MeXTpeMeTHbIe) O0IIeHAYYHbIE TIOHATHUS, OTPAYKAIOIINE EIOCTHOCTh HAYYHOW KapTUHBI MUPA U
cnenupuKy METOJOB MO3HAHMS, HCIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (BEIeCTBO, SHEPTuf,
SBIIEHUE, TIPOIIECC, CUCTEMA, HAyYHBIN (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHUS,
UCCIIEIOBaHKE, HAOJIO/IEHUE, M3MEpPEHHE, SKCIEPUMEHT U JpYrue); yHHMBEpCalbHbIE y4eOHbIE
neiictBusl  (IO3HABaTENIbHbIE,  KOMMYHUKAaTUBHbBIE,  PETYJIATHBHbBIE), o0ecrneuynBaroIye
dbopMupoBaHre (QYHKIMOHAIBHONH TI'PAaMOTHOCTH U COIHUAIBHON KOMIIETEHIIMH OOYy4YaroluXcs;
CIIOCOOHOCTH 00YYaIOMINXCS UCTIOIb30BaTh OCBOCHHBIE MEXKIUCIUILTMHAPHBIE, MUPOBO33PEHUYECKUE
3HaHMS U YHUBEpCAJIbHbIE YUEOHbIE IEHCTBUS B IO3HABATENIbHOM U COLIMAILHOM MPAKTHKE.

B pesymbraTte wu3ydeHus OHOJOrMM Ha YpPOBHE cpenHero oOmiero oOpa3oBaHUS Yy
oOyuaromierocsi OyayT cQoOpMHUpPOBaHBI MO3HABATENIbHBIE YHHBEpCajIbHbIE Yy4ueOHbIE IEHCTBUS,
KOMMYHHKaTHBHbIE YHUBEpCallbHble yueOHbIE JeMCTBUS, PEryIssTUBHbIE YHUBEPCAIbHbIE YUeOHbIE
NeICTBUS, COBMECTHAs! 1€ATEIbHOCTb.

MeranpenmMeTHble pe3ynbTaTbl OCBOECHHUS MPOrpaMMBbl CpEIHEro o0Iero oOpa3oBaHUs
JIOJIKHBI OTpaXaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO  (POPMYJIMPOBAaTh M aKTyalIM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh P OCBOCHMM 3HAHUN MPUEMBI JOIMUYECKOTO MBINUICHUS (aHanIMu3a, CUHTE3a,
CpaBHEHHSI, KJIacCUPUKAIUU, 000011IeHNs ), pACKPbIBATh CMBICII OMOJIOIMUECKUX MOHATUH (BBIIETIATh
UX XapaKTepHbIe MPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMU MOHSATUSAMU);

ONpEAENATh LENNU ACITEIbHOCTH, 3aJaBas IapamMeTppl W KPUTEPUU MX JOCTHXKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIENSMU;

MCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHS JIIsl 00BbACHEHUS (PAKTOB U SIBICHUMN KUBOM MPUPOIbL;

CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHIYKTUBHbBIE, I€TyKTUBHBIC, [0 aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPUBAEMBIX SBIECHUSX, (OPMYIHPOBATH BBIBOJBI U
3aKJIF0UYEHHS;

NPUMEHSTh CXEMHO-MOJIEJIbHBIE CPEACTBA JI1 NPEJCTaBICHUS CYLIECTBEHHBIX CBs3ed U
OTHOIIIEHUNA B HW3Yy4YaeMbIX OHOJIOTHYECKHX OOBEKTax, a TakKe IMPOTHBOPEYUH Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IUIaH PEIICHUS MPOOIEMBI ¢ YUETOM aHAIM3a UMEIOIIUXCS MaTepHaIbHBIX U
HeMaTepualbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OIICHMBATh COOTBETCTBHE pE3YJIbTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIBHOCTH;

KOODJAWHUPOBATb M BBIIOMHATH pPabOTy B YCIOBUSIX PEAIBHOTO, BHPTYAIBHOTO H
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TEHCTBUS:



BJIAJCTh HAaBBIKAMU Y4EOHO-MCCIEJOBATENBCKON M IPOEKTHOM JIESITEIbHOCTH, HABBIKAMU
pasperieHusi mpobieM, CocoOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IMOMCKY METO/I0B
peLIeHHs MPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

UCIOJIb30BaTh PpA3jIMyYHbIe BHJbl JAEATEJBHOCTH IO [OJIYYEHUIO HOBOI'O 3HAHMS, €ro
UHTEpIpeTalyy, NpeoOpa3oBaHUI0 U IPUMEHEHHIO B Y4YEOHBIX CHUTyallUAX, B TOM 4YHCIE INpHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IIPOCKTOB;

(dopMHpOBaTH HAyYHBIH TUI MBILIUICHUS, BIAaJETh HAYYHOM TEPMHHOJIOTHEH, KIFOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATENbHOH [EATENBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSA3U M aKTyaJIM3HPOBATh 33/1a4y, BBIIBUTaTh TUIIOTE3Y
e€ peleHus, HaXOJUTh apryMEHThI JJIs J0Ka3aTeIbCTBA CBOUX YTBEPKACHUH, 3a/1aBaTh apaMeTphl
U KPUTEPUU PELICHUS;

aHAJM3UPOBATH MOJYYCHHBIC B X0/I€ PEUICHHS 331a4H PE3YIIbTaThl, KPUTHUECKHU OIICHUBATh UX
JIOCTOBEPHOCTb, TPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh LIEJICHANPABICHHBIA IOMCK IEpeHoca CPEeICTB U CHOcOoOOB ACHCTBUS B
PO ECCHOHAIBHYIO CPENY;

yMETh  TIEPEHOCHUTHh 3HAHUS B  [IO3HABATEIbHYD M  MPAKTHYECKyl0  001acTu
KHU3HENIEeATEIIbHOCTH;

yYMETh UHTEIPUPOBATh 3HaHUS U3 Pa3HbIX NPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TOIXObI U PEIICHHS, CTABUTH TPOOIEMBI
¥ 331241, JONYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) padora ¢ nnpopmManmeii:

OPUEHTUPOBAThCSI B Pa3IMYHBIX HCTOYHMKAX HH(OpMaruu (TEKCTe y4eOHOro mocoowus,
HAYYHO-TIOMYJISIPHON JIMTEepaTrype, OMOJIOTMYECKUX CIIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax JaHHBIX, B VIHTepHeTe), aHanM3UpoBaThb HMH(OPMALMIO PaA3IUYHBIX BHJIOB U (POpM
NPEJCTaBJICHUS, KPUTUIECKN OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dopMynHpOBaTh 3ampockl M TPUMEHATh pa3jIM4yHble METOABl NpHU MOHCKe U oTOope
6uonornyeckoit MHGopMaIK, He0OX0IUMOM /7S BHIIOJIHEHUS YUeOHBIX 3a/]1a4;

nproOpeTaTh OMNBIT HCIOJIb30BaHHUS HWH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX ~TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh ONTUMAIbHYIO (OpMY TMpeJICTaBIE€HUS  OHOIOrMYECcKON
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMBl, TaOIHIIbI, PUCYHKH U IPYToe);

WCIIOJIB30BaTh HAYYHBIA SI3bIK B KA4eCTBE CpEACTBA TpH paboTe C OHOJOTHYECKOU
uHpOpMaNKeil: NMPUMEHATh XUMHUYECKHE, (U3NYECKHe M MaTeMaTU4YeCKHe 3HAKW W CUMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, HCHOJb30BaTh M IPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJCTh HAaBBIKAMH pPACMO3HABaHWS W  3aUTHl  WHpOpMauu, WHHOPMAIMOHHOM
0€30MacHOCTH JIUYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menmne:

OCYILECTBIISATh KOMMYHHKAIIMK BO BCeX c(epax >KU3HU, aKTUBHO y4acTBOBaTh B AUAJIOre UM
JMCKYCCHH I10 CYILECTBY 00CYKAaeMOi TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYKACHUS
OTHOCHUTEJIGHO BBITOJIHEHHS TpeIsiaraéMol 3a/1adyd, YYUTHIBATH MHTEPEChl M COTIACOBAHHOCTD
MO3HULMN APYTUX YYaCTHUKOB JUANIOTa UM TUCKYCCHH);

pacrio3HaBaTh HeBepOaJIbHBIE CPEJICTBA OOIICHNUS, TOHUMATh 3HAYCHHE COLMAJIbHBIX 3HAKOB,
NPEANOCHIIOK BO3HUKHOBEHUS! KOH(MIMKTHBIX CHTyallUH, YMETb CMSI4aTh KOH(DIUKTBI U BECTH
HIEPErOBOPHI;



BJIAJI€Th PA3JIMUYHBIMU CIIOCOOAMU OOLIEHNS U B3aUMOJIEHCTBUS, IOHUMAaTh HAMEPEHHUS IPYTUX
Jqroiel, TPOSBIATH YBAXKHUTEIBHOE OTHOLICHHE K COOECeTHHMKY M B KOPpEKTHOW Qopme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM A3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1eATeILHOCTD:

NOHUMAaTh W UCIIOJIb30BaTh NMPEHMYILECTBA KOMAHAHOM W WHAWBUAYAIbHOW palbOTHI IMpH
pemeHn OMOJIOruYecKoi MpoOIeMbl, 000OCHOBBIBATH HEOOXOIUMOCTh NMPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMAaTUKYy M METOJbl COBMECTHBIX JAEHCTBMM C y4y€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0r0 UleHa KOJUIEKTHBA,

IPUHUMATD LIEJIM COBMECTHOMN JIEATENBHOCTH, OPIaHU30BbIBaTh U KOOPAUHUPOBATH EHUCTBUS
10 €€ IOCTUKEHUIO: COCTABIIATD IUIaH JeMCTBUM, pacpeaessaTh POJI ¢ Y4ETOM MHEHUH YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM padoThI;

OLICHMBATh Ka4ECTBO CBOEI0O BKJIAJa U Ka)/I0r0 Y4aCTHUKA KOMaH/bl B OOIIMN pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPUSM;

Ipe/JlaraTb HOBBIE IPOEKThI, OLICHWBAaTh MJEU C IO3ULUH HOBU3HBI, OPUTHHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIIECTBIIATh [TO3UTUBHOE CTPATETMYECKOE MOBEJICHUE B PA3JIMYHbBIX CUTYaLUsIX, IPOSIBIIATh
TBOPYECTBO U BOOOpaKEHUE, OBITH HHUITNATHBHBIM.

OgJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amusi:

MCIIOJIb30BaTh OMOJIOIMYECKHUE 3HAHUS JUIS BBISIBJICHUS MPOOJIEM U UX PELIEHUS B )KU3HEHHbIX
U y4eOHBIX CUTYaLIUSX;

BBIOMpPATh Ha OCHOBE OMOJIOTMYECKMX 3HAHMU IIeJIEBbIE M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEHCTBUAX M TIOCTYNKax IO OTHOLIEHWIO K >KMBOW IPUPOAE, CBOEMY 30POBBIO M 3J0POBBIO
OKpPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYUIIECTBJIATh IIO3HABATEJIbHYIO JE€SATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON AESITEIbHOCTH U AKU3HEHHBIX
CUTYalMsX;

CaMOCTOSITENIbHO COCTaBIATh IUIAH PELICHUs MPOOJEeMbl C Y4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO IIUPOKON IPYAULIMU B Pa3HBIX 00JACTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBINA U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHHWBATH
COOTBETCTBUE PE3Y/IbTATOB LEISIM;

BJIaJICTh HAaBbIKAMM MO3HABAaTEIbHON pe(IeKCHH KaK OCO3HAHHUS COBEPILAEMBIX JEHCTBUN U
MBICIUTENBHBIX MPOLECCOB, X PE3YJIbTaTOB M OCHOBAHUM, MCTIOIB30BATH MPUEMBI peICKCHH AT
OLIEHKH CUTYyalllH, BBIOOPA BEPHOTO PELLICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKECHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX MPH aHAIN3E PE3YNIbTAaTOB ACATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

IPUHUMATh ce0sl, TOHUMAsl CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAIU3E PE3yJIbTaTOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPABO APYTUX Ha OMINOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3ULMU APYrOro YeJIOBEKa.



INPEJIMETHBIE PE3YJIBTATDI

[IpenmerHble pe3ynbTaThl OCBOSHHS coAepxkaHus YydeOHoro mnpenmera «buomorus» Ha
yrIIyONnEéHHOM ypOBHE OPHUEHTHPOBAHBI Ha oOecredeHrne NporIbHOr0 O0ydeHHs] 00Yy4aromuxcs
O6uonorun. OHU BKIIIOYAIOT: crieruduieckue st OMOJIOTUY Hay4YHbIE 3HAHUS, YMEHUS U CIOCOObI
NEHCTBUI 10 OCBOCHHIO, MHTEPHpPETAlM U MPeoOpa3OBaHUI0 3HAHUN, BUJABI JEATEIHHOCTH IO
IIOJIyUEHUIO HOBBIX 3HAHUI M UX NPUMEHEHHMIO B PA3IUYHBIX YYEOHBIX, a TaKK€ B pEalbHbIX
YKU3HEHHBIX cUTyalusx. [IpenMeTHblie pe3yabTaThl IPEACTaBICHbI 110 FOJaM U3yUEHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUSI yueOHoro npeamera «buonorus» B 10 knacce 10OIKHBI
OTpaxkaTh:

c(OpPMHPOBAHHOCTh 3HAHWIA O MECTE€ U POJM OMOJOTHMH B CHCTEME E€CTECTBEHHBIX HAyK, B
(OopMHpPOBAHNN €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B MO3HAHUH 3aKOHOB MPUPOABI U PELICHUU
npo0JiieM paIoHaIbHOTO MPUPOONONIB30BAHMS, O BKIIAJE POCCUIICKUX M 3apyOEKHBIX YUEHBIX B
pa3BUTHE OHOJIOTHH;

BJIQJICHUE CHUCTEMOM OMOJOrMYECKMX 3HAaHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIOIINe
OMOJIOTMYECKHE TEPMUHBI M MOHATUS (KHU3Hb, KJIETKa, OpraHu3M, MeTadoJIu3M, TOMEOCTa3s,
CaMOpETyJISIIHsI, CaMOBOCIPOU3BEICHUE, HACIEICTBEHHOCTb, M3MEHUYHUBOCTh, POCT M Pa3BUTHE),
ouonornueckue Teopun (kierounas teopus T. [lIBanna, M. lllnelinena, P. Bupxosa, xpoMocoMHast
teopus HacieacrBeHHoctu T. Moprana), yuenust (H. . BaBunoBa — 0 neHTpax MHOrooopasusi u
MIPOMCXOXKACHUS KYJIbTYPHBIX PAacTE€HHIT), 3aKOHBI (€AMHOOOpa3Hs MOTOMKOB IEPBOTO MOKOJICHUS,
pacIleruIeHHsl, YUCTOTHI TaMeT, He3aBUCUMOTO HacienoBaHus ['. MeHens, roMoIoruueckux psjaoB
B HacyeqCcTBeHHOU n3mMenunBoctu H. M. BaBuiosa), npuHIUIBI (KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMM METO/JAMH HAyYHOTO MO3HAHMSI, HCIOJIb3YEMBIX B OHMOJOTHYECKHX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOIII0ICHHE, SKCTICPUMEHT);

YMEHHME BBIIEATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK IPOKApUOT U DYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHW3MOB, B TOM 4YHcie OakTepui, rpuOOB, pacTeHHUH,
JKUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPraHOB U CUCTEM OpPraHOB PACTEHMM, KUBOTHBIX, UEIIOBEKA,
IIPOLIECCOB JKU3HENEATEIbHOCTH, MPOTEKAIOUINX B OPraHU3Max PACTEHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJOTMYECKUX MPOIECCOB: 0OMEHa BellecTB (MeTadoJIM3M), MPEBpAIlEHUs YHEPTUH, OpOKEeHHUs,
aBTOTPOGHOIO M reTepoTPOPHOro TUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meio03a,
raMeToreHesa, 3MOpruoreHes3a, NOCTIMOPUOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS, UHANBUAYAILHOTO
pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS T€HOB, 'eTEPO31Cca, HCKYCCTBEHHOTO 0TO0Pa;

YMEHHME YCTaHABIMBAaTh B3aHMMOCBS3M MEXAYy OpPraHOMJAaMHU KIETKH M UX (QYHKIHUSIMHU,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M MX (QYHKIMSIMHU, MEKIY OpraHaMU U CHCTEMaMHU OpPTraHOB Y
pacTeHHi, )KUBOTHBIX U YelloBeKa M X (YHKIUAMHU, MEXKAY CUCTEMaMH OPTraHOB U UX (PYHKIUSAMH,
MEXly 3TarlaMi 0OMEHa BEILECTB, ATallaMU KJIETOYHOTO LIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
ATanamMu SMOPUOHAIBHOTO Pa3BUTHS, T€HOTUIIOM U (DEHOTHNOM, (EHOTUIIOM U (PaKTOpaMu Cpe.bl
00UTaHHUS;

YMEHME BBIABIATh OTIMYUTENIbHBIE NPU3HAKK JKUBBIX CHUCTEM, B TOM YHCJIE PACTCHMH,
’KMUBOTHBIX U YEJIOBEKa;

YMEHHME HCIOJIb30BaTh COOTBETCTBYIOIIME ApTyMEHThI, OMOJOTHYECKYI0 TEPMHHOJIOTHIO H
CHUMBOJIMKY JJIs1 J0KA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HbIX CUCTEMAaTUUYECKUX TPYIIII;

yMEHHUE peuath OMOJOTHUECKUE 3a7a4M, BBIBIATh MPUUUHHO-CICICTBEHHBIE CBSI3H MEXIY
UCCIIEyeMbIMU OMOJIOTMYECKUMHU IPOLIECCaMU M SIBJICHHUSIMM, J€JIaTh BBIBOJBI U IMPOTHO3BI Ha
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIMOIHATH JJAOOPATOPHBIE U MPAKTHUECKUE PabOThI, COOIIOAATH MpaBUiIa PH paboTe
¢ y4eOHBIM U J1a00paTOpHBIM 000pYyIOBAHUEM;

YMEHHME BBIABUTAaTh THUIIOTE3bl, MPOBEPATh MX OKCHEPUMEHTAIBHBIMU CpPEACTBAMH,
bopMynupys Lelb UCCIeI0BaHus, aHATM3UPOBATh MMOJIyY€HHbIE PE3YNIbTaThl U JIeNIaTh BBIBOIBI;



YMEHHE Yy4YacTBOBAaTh B Y4YeOHO-HCCIIENOBATEIbCKOW pPabOTe MO OWOJOTUM, SKOJOTUU U
MeIUIMHe, MPOBOJMMON Ha 0a3e IIKOJBbHBIX HAYYHBIX OOILECTB, W ITyOJMYHO MPEICTABIATH
MOJIy4YECHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHE OLIEHUBATh STUYECKHE ACMIEKThl COBPEMEHHBIX HMCCIIeI0OBaHUI B 001acTu OMOJIOT U U
MEAUIHUHBI (KJIOHUPOBAaHUE, UICKYCCTBEHHOE OILJIOJIOTBOPEHHE, HAIIPaBICHHOE N3MEHEHUE TeHOMa 1
CO3/1aHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBIOOp Oymyiieil mpodeccHoHaTbHON NEATENbHOCTH B
obnactu OMOJIOTMH, MEAULIMHBI, OMOTEXHOJOTUHU, BETEPUHAPHUH, CEIBCKOTO XO3iCTBA, MUIIEBON
MPOMBIIIJICHHOCTH, YIIIyOJIATh MO3HABATEIbHBIA UHTEPEC, HAMpPaBICHHBIH Ha OCO3HAHHBIA BBIOOP
COOTBETCTBYIOLIEH Mpodeccun U MPOJIOHKEHHE OMOJIOTHYECKOro 0Opa3oBaHUS B OpPTraHU3AIMIX
cpenHero npoeCCHOHATBLHOTO U BHICIIIEr0 00pa3oBaHUS.

[IpenmeTHbIe pe3ynpTaThl OCBOEHUsI yueOHoro npenmera «buonorus» B 11 knacce NOIKHBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHWA O MECTE€ W POJM OMOJOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbopMHpPOBaHNN COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TO3HAHWU 3aKOHOB TIPUPOIBI
U PELICHUH SKOJOTUYECKUX MPOOJIeM YEeIOBEUECTBa, a TAKXKE B PELUICHUH BOIPOCOB PAIIMOHAIBHOTO
MPUPOIONOIL30BaHUsl, U B (POPMUPOBAHUU IIEHHOCTHOTO OTHOILIEHUS K MpHpoAe, OOLIECTBY,
YEJIOBEKY, O BKJIaJIe POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHY;

YMEHHUE BIAJETh CHUCTEMON OMOJIOTMYECKUX 3HAHWW, KOTOpas BKIIOYAET OIpENeNICHUs M
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJIATAlOMIMX OHONOTHYECKUX TEPMHUHOB U TOHATUH (BHI,
JsKocucTtema, Owocdepa), Ouonormyeckue Tteopuu (dBomronMoHHas Tteopuss Y. JlapBuHa,
cuHTeTHueckas Teopus sBomouuu), ydeHus (A. H. CepepuoBa — 0 myTsX U HamnpaBICHUSIX
sBosronuu, B.W. Bepranckoro — o 6uocdepe), 3akoHb! (reHeTHYeCKOTo paBHOBecHs [[x. Xapau u B.
BaiinGepra, 3apoasimeBoro cxonctBa K. M. boapa), npaBuna (mMunumyma FO. JluGuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTHH), TunoTe3sl (runoresa «mupa PHK» V. I'nnGepra);

yYMEHHE BIAZeThb OCHOBHBIMH METOJIaMH HAayyHOI'O IMO3HAHUSA, HCIOJIb3YEeMbIMH B
OMOJIOTUYECKUX HCCIIEIOBAaHHUAX IKHBBIX OOBEKTOB UM DKOCHUCTEM (OMHCaHWe, W3MEpEeHHE,
HaOJI0IeHNe, SKCIIEPUMEHT), CIOCOOaMH BBISBJICHUS W OIEHKHA aHTPOIIOTCHHBIX H3MEHEHUH B
pUPOJIE;

YMEHUE BBIJICNIATh CYIIECTBEHHBIE TPU3HAKH: BUI0B, ONOT€01I€HO30B, IKOCUCTEM 1 Onochepsl,
CTaOMIIM3HUPYIOUIETO, JBMKYILETO U Pa3phIBAIOIIETO €CTECTBEHHOTO O0TOOPA, aJIONATPUIECKOTO U
CHUMITaTPUYECKOTO BUI000pa30BaHus, BIMSHUS JBIDKYIUX CHJI 9BOJIIONNN Ha TeHO(OHI ITOMYIISAIINH,
NPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpesie OOMTaHMsA, YepeNOBaHUs HalpaBICHUH 3BOJIOLNH,
KpPYroBOpPOTa BEIIECTB M MMOTOKA SHEPTUH B IKOCHCTEMAX;

YMEHHUE yCTaHaBIMBATh B3aUMOCBS3H MEXKIy MPOIECCAMH IBOJIONUH, IBIKYIIUMHU CHUIAMHU
AHTPOITOTEHE3a, KOMIOHEHTAMH Pa3JIMUHBIX SKOCHCTEM H MPHUCIIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHUE BBIABIATH OTJIMUMTENbHBIE IPU3HAKU KHUBBIX CHUCTEM, NPUCIIOCOOIEHHOCTh BHJIOB K
cpeae obOuTaHus, aOMOTHYECKUX UM OHOTHYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3Ei
OpPTraHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX H3MEHEHHI B YKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJB30BaTh COOTBETCTBYIONINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMHUHOJOTHIO U
CUMBOJMKY Uil JIOKa3aTelbCTBA POJACTBA OPraHM3MOB Ppa3HBIX CHCTEMaTHMYECKHX TpYIIII,
B3aMMOCBSI3M OpPTaHW3MOB W Cpelbl OOWTaHMs, €IWHCTBA YEJIOBEYECKHX pac, HEOOXOAUMOCTH
COXpaHEHHUs] MHOT0OOpa3usi BUAOB U SKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHMS TNPUPOABI U
YeJI0BEYECTBA;

yYMEHHUE penatb OMOJOTHYECKUE 3a7a4M, BBIBIATh MPUUUHHO-CIECICTBEHHBIC CBSI3H MEXIY
UCCIIEYEeMbIMH OMOJOTMYECKUMH IPOIECCAaMU M SBICHHUSMH, J€1aTh BBIBOJABI M MPOTHO3BI HA
OCHOBaHUU NOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBITIOJHATD J1a00paTOpPHBIEC U MPAKTHIECKHE pabOThI, COOMIOATH MPaBHIIa TP padboTe
¢ y4eOHBIM U J1a00paTOpHBIM 000pPYI0OBAHUEM;



YMEHHUE BBIJBUTATh THUIOTE3bl, IMPOBEPITH MX OSKCHEPUMEHTAIBHBIMH CpPEICTBAMHU,
bopMynUpys 1eTbh UCCIeI0BaHUS, aHAIM3UPOBATH MMOJYICHHBIE PE3YNIbTATHI U JeNIaTh BHIBOIBI;

YMEHHE YYacTBOBaTb B Y4eOHO-HMCCIIEIOBATEILCKONH paboTe Mo OHOJOrMM, SKOJOTHH U
MeAMIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAy4YHBIX OOIIECTB, U MYyOJIUYHO MPEACTABIAThH
MOJIy4YEHHBIE PE3yJbTAaThl HA YYCHUUECKUX KOH(PEPEHIIUX;

YMEHHE OLIEHUBATh TMIIOTE3bI U TEOPUU O IPOUCXOKICHUM )KU3HH, YETIOBEKA U YETOBEYECKUX
pac, o MPUIHMHAX, TOCIEACTBUSIX U CIIOCO0aX MPeI0TBPAIICHHS TTI00aTbHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYUIECTBJIATh OCO3HAHHBIN BBIOOp Oynyiiell mpodecCHOHATbHONU AESITENbHOCTH B
o0nactu OMOJIOTHH, DKOJIOTUH, MPUPOJONOIb30BAHUS, MEIUIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH,
BETEPUHAPUU, CEJIBCKOTO XO35SMCTBA, MHUILNEBOM MPOMBINIUICHHOCTH, YIIyOJNsATh MO3HABATEIbHBIN
WHTEpPEC, HAMPABJICHHBI Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOMIEH MPOQPECCHH U MPOJIODKEHUE
OnoJOoru4eckoro oOpa3oBaHMsI B OpraHM3alMsIX CpPeJHEero Mpo(eccHOHATbHOTO U BBICHIETO
obOpasoBaHwUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrrpoasmeie  Tpaktieckue (undposBbie)
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI pecypeni
1 buonorus kak Hayka 1
2 JKuBbie cuCcTEMBI M UX U3yUYEHUE 2
3 buonorus knerku 0.5
4 XUMHUYECKasi OpraHu3aIus KISTKH 10
5 Ctpoenue u GyHKINH KIETKH 8
6 OOMeH BelleCTB U MPEeBpallleHue SHEPTUH B 9 1
KJIETKE
7 Hacnencteennas uadopmarus u 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
CrtpoeHue u QyHKIIMH OpraHU3MOB 17 1.5
10 Pa3smHOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH N3MEHUYNBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cuHTEeTHYECKass OMONIOTHs 4
17 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJIACC

KoanyectBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 3apox/IeHUE U PA3BUTHE SBOIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
Mukpo3Boitonus 1 €€ pe3yabTaThl 14 2
MaxkposBomtoLus U €€ pe3yabTaThl 6
[IpoucxoxaeHue U pa3BUTUE KU3HH HA
4 p A p 15 1.5
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTHSA — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpraHU3MOB U HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXarollen cpeaoun
Opranu3Msl U cpesia 0OUTaHMs 1.5
DKOJIOTUS BUJIOB U TOIMYISUN 0.5
DKoJorust cood1ecTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobdanbpHas sxocucTema
11 YenoBek U OKpyKarolas cpena
12 PesepBHOe Bpems
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

KoauuecTBO 4acoB




Ne Jara DJIeKTPOHHbIE
n/n Beero Kourpoabnbie IIpakTuueckue u3ydeHusi  1Hu(poOBbIe
padoThI padoThI oOpa3oBaTe/ibHbIE
pecypcsbl
1 Buonorus xak KOMIIJIEKCHAs HAyKa U KaK 1
9acTh COBPEMEHHOT0 O0IIIeCTBa 02.09.2023
2 JKuBbIe cHCTEMBI U UX CBOMCTBA 1 05.09.2023
3 YpoBHeBas opraHu3aius )KUBbIX CUCTEM 1 06.09.2023
4 HcTopust OTKPBITHS U U3YYCHUS KIICTKH. 1
Knerounas Teopus 09.09.2023
MeTo1bI MOJIEKYIISIPHOM M KJIIETOYHOM
ouonoruu. [IpakTrueckas padora
5 «3yueHne MEeTOI0B KIICTOYHOU OMOJIOTUI 1 05
(xpomarorpadus, 3nexTpodopes, 12.09.2023
muddepeHnraibHoe EHTPUGYTUpOBaHUE,
IT1IP)»
6 XUMHUECKUH COCTaB KIETKH 1 13.09.2023
7 MuHepanbHbI€ BEIIECTBA KIETKH, UX 1
Ouosiornyeckas poJib 16.09.2023
OpraHnyeckue BeMecTBa KICTKA — OeJKH.
8 JlabopaTtopHas pabota «OO0Hapyx)eHne 1 0.5
OEITKOB C TTOMOIIBbIO Ka4eCTBEHHBIX 19.09.2023
peaKuuii»
9 CoiicTBa, knaccudukanms 1 GyHKIUN 1
0eIIKoB 20.09.2023
10 OpraHuyeckue BeliecTBa KIeTKH — 1
YTJIEBOIBI 23.09.2023




OpFaHI/I‘{eCKI/Ie B€IICCTBA KIICTKHU —

1 JIUTIAJTBL. 26.09.2023
Hyxkneunossie kucnorsl. JIHK u PHK.
Jlaboparopuas padota «VccienoBanue
12 0.5
HYKJIEMHOBBIX KHUCJIOT, BBIJICIICHHBIX U3 27.09.2023
KJIETOK Pa3IMYHBIX OPTaHU3MOBY
13 Crpoenue u pynkiuu ATO. Jlpyrue
nykaeosuarpudocdars (HTD) 30.09.2023
Cexsenuponanue JJHK. MeTobl
14
T€HOMHKH, TPAHCKPUIITOMUKH, TTPOTCOMUKH 03.10.2023
15 3ader 1o Teme "XuMus KIeTKH 04.10.2023
16 MeTtoasl cTpyKTypHOI Ononoruu. Tumsl
kietok. [IpokapuoTrdeckas KieTka 07.10.2023
CrpoeHue 3yKapuOTHYECKON KIIETKH.
17 HpaKTH‘lefKa)I pabota «/3yueHue CBOICTB 0.5 10.10.2023
KJIETOYHOW MEMOpPaHbBI»
18 [ToBepXHOCTHEBIN ammapar KIeTKH 11102023
OnHoMeMOpaHHbIE OPTaHOU Bl KIETKH.
[IpakTuueckas padora «M3yuenue
19 0.5
JBKEHUS [IUTOIIA3MBI B PACTUTEIIbHBIX 14.10.2023
KIIETKax»
[TonyaBTOHOMHBIE OPTAaHOUIBI KIETKH:
20 MUTOXOHJIPHUH, MIacTu sl JlabopaTopHas 0.5
pabora «lccnenoBanue mia3mosnusa u 17.10.2023
JETIIIa3MOJIi3a B PACTUTEITLHBIX KIIETKAX)
21 HememOpaHHble OpraHou bl KIETKH 18.10.2023
22 CrpoeHue u pyHKIMHU apa

21.10.2023




23

CpaBHHTEIbHAS XapaKTEPUCTUKA KIICTOK
sykapuot. JlaboparopHas pabota
«M3yueHne cTPOCHUS KIETOK Pa3IMIHbIX
OpraHU3MOBY»

0.5

24.10.2023

24

ACCI/IMI/IJ'IS'II_II/IS'I U JTUCCUMMIIAIUA — IIBEC
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemiectB. Jlaboparopuas pabora «3ydeHne
KaTaJIUTUYECKON aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMuIIa3bl WIN KaTalla3bl)y»

25.10.2023

25

DepMEHTaTUBHBIN XapaKTep Peaklui
KJIeTOYHOro MeTabonusma. Jlaboparopras
pabota «M3ydyenue GpepMEeHTaTUBHOTO
paclleIIeHHs] IEPOKCHIa BOLOPOAA B
PaCTUTEIBHBIX U )KUBOTHBIX KJIETKAaX»

0.5

07.11.2023

26

27

28

benku-akTuBaTOPHI M OCIKU-UHTUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

08.11.2023

11.11.2023

14.11.2023

29

XemocuHTtes. JlabopaTopnast pabota
«CpaBHeHue mporeccoB (OTOCUHTE3A U
XEMOCHHTE3a»

0.5

15.11.2023

30

31

AHa’poOHBIe OpraHu3Mbl. Buasl OpokeHusl.
JlabopaTtopHas pabota «CpaBHEHHE
MIPOLIECCOB OPOKEHUS U JTBIXaHUS»

AspoOHBIE OpraHU3MBbL. JTaIbI
HHEPreTHYECKOro 0OMeHa

18.11.2023

21.11.2023

32

DHeprusi MeMOpaHHOTO TPaJUeHTa
npoToHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

22.11.2023




33

Peaknun MaTpu4HOro CHHTE3a

25.11.2023

34 Tpanckpunuus — marpuysslii cuare3 PHK 98.11.2023
35 Tpancnsmus u e€ 3tarnbl 99.11.2023
36 KonupoBanue amuHokuciot. Posb pubocom

B OMocuHTe3e OemKa 02.12.2023
37 Opranu3anus reHoMa y IpoKapuoT U

JyKapHoT 05.12.2023
38 MornexyssipHble MEXaHU3Mbl SKCIIPECCUN

T€HOB Y SYKapHOT 06.12.2023

Bupycsl — BHEKJIETOUHBIE (POPMBI JKU3ZHU U
39 oOnuratHble napa3uTel. [IpakTuaeckas 0.5 09.12.2023

pabota «CoznaHue MO BUPYCa»
40 BupycHsle 3a06051eBaHuS YeIIOBEKa,

KUBOTHBIX, pACTEHUN 12.12.2023
41 HanoTtexHonmoruu B OHOJIOTHH U METULIMHE 13.12.2023
42 JKu3HEHHBI UK KIETKH 16.12.2023
43 Matpuunsiii cunte3 JJHK 10.12.2023

Xpomocomsl. JlabopaTopHas padora
44 «M3yueHne XpoMOCOM Ha OTOBBIX 0.5 90.12.2023

MUKpOITpernaparax»
45 Jlenenne KIeTKH — MHUTO3 93.12.2023
46 Tunsl kieTok. KapruoknHes 1 TUTOKUHES. 05

Jlaboparopnas padota «HaGmronenue ' 26.12.2023




MHUTO3a B KJI€TKaX KOHYMKA KOPELIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

47 Peryisanus :KM3HEHHOI O LIUKJIA KJIETOK 97122023
48 Opranu3M Kak eIuHOE 11e10€ 09.01.2024
Txanu pacrenuii. JlJaboparopuas pabora
49 . - 0.5
«M3yuenue TkaHel pacTeHUID» 10.01.2024
TkaHu KUBOTHBIX U YEIOBEKA.
50 Jlaboparopras pabota «/3y4eHne TkaHen 0.5 13.01.2024
KUBOTHBIX)
Opranbl. Cuctembl opraHoB. JlaboparopHas
51 pabota «3ydyeHne opraHoB IBETKOBOT'O 0.5 16.01.2024
pacTeHus»
52 Ornopa tena opraHu3MOB 17.01.2024
53 JIBI>KEHNE OPTaHU3MOB 50.01.2024
54 IIntanue opraHu3MoB 93.01.2024
55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX.
[InmeBapuTenbHas cucTeMa 4eaoBeKa 24.01.2024
56 JlpIxaHue OpraHu3MOB 97 01.2024
57 JIpIXaHue MO3BOHOYHBIX JKUBOTHBIX U
YyeJoBeKa 30.01.2024
T
58 PaAHCIIOPT BEMIECTB Y OPTaHHU3MOB 31.01.2024
59 KpoBeHocHas crucreMa Mmo3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKA 03.02.2024




60

Beinenenue y opranusmMoB

06.02.2024

61 3amuTa y OpraHu3MoB 07.02.2024
62 NMmyHHas cuctema yeinoBeka 10.02.2024
63 PaznpaxXuMoCTh U peryisiuus y OpraHu3MoB 13.02.2024
64 ['ymopainbHast peryisnus ¥ SHJOKPHHHAS

CUCTEMa KUBOTHBIX U YEJIOBEKa 14.02.2024
65 ®opmbl pa3MHOXKEHHSI OPTaHIU3MOB 17.02.2024
66 [TosoBOE pa3MHOKEHNE 90.02.2024
o Metios 21.02.2024

I'ameTorenes. O6pa3oBaHue U pa3BUTHE

MOJIOBBIX KJIeTOK. JIabopaTopHas pabora
68 0.5

«M3yueHne cTpoeHus MOJIOBBIX KIETOK Ha 24.02.2024

TOTOBBIX MUKpOIpenapaTax»»
69 WupuBuyanbHOE pa3BUTHE OPraHU3MOB —

OHTOTEHE3 27.02.2024
70 3akJagKa OpraHoB U TKaHEH u3

3apOIBIIIEBHIX JINCTKOB 28.02.2024

Poct u pa3zButue x)uBoTHBIX. JlabopaTopHas
71 pabora «BIzI;IBHGHI/Ie IIPU3HAKOB CXOZCTBA 0.5 02.03.2024

3apoJIbIIIel TO3BOHOYHBIX KUBOTHBIX)

PazMHoOXeHMe 1 pa3BUTHE pACTEHUH.
72 JlaGopatopHnas pabota «CTpoeHHEe OpraHoB 0.5 05.03.2024

PAa3MHOKCHH S BBICHIUX paCTeHHﬁ>)




I/ICTOpI/IH CTAHOBJICHUSA U PA3BUTUA

3 TEHETUKH KaK HayKU 06.03.2024
OCHOBHBIE TIOHSITHSI 1 CUMBOJIBI TCHETHKH.
" | onrnenmean sty " oeosa
3aKOHOMEPHOCTH HACIIEIOBaHUS
MPU3HAKOB. MOHOTHOpUTHOE
75 ckpenmuBanue. [Ipaktuueckas padora 0.5
"I/II:)sijeHHe pe3anlTaTOB MOHOfI/IGpI/II[HOI‘O 12.03.2024
CKpEIIUBAaHUS Y IPO30(HITHI"
76 [{uTonornyeckue OCHOBBI MOHOTHOPHTHOTO
CKpENTUBaHUS 13.03.2024
77 Ananmsupyromiee ckpeniuBanue. Hemonoe
JIOMUHUPOBaHUE 16.03.2024
JurubpuHoe CKpemrBaHue.
78 [IpakTuueckas padota «3yuenue 05
pe3yIabTAaTOB AUTUOPUIAHOTO CKPEIIUBAHUS 19.03.2024
y Ap030(HITBI»
79 [{uTomornyeckue OCHOBBI AUTUOPUTHOTO
CKpEIIMBaHUS 20.03.2024
80 CuernyieHHOE HacleOBaHNUE TPU3HAKOB 02.04.2024
81 XpOMOCOMHasI TEOPHS HACIIEACTBEHHOCTH 03.04.2024
82 ['eneruka mona 06.04.2024
83 ['enoTuI Kak 1MEIOCTHAS cUCTEMa
09.04.2024
84 I'eHeTn4ecknii KOHTPOJIb PaA3BUTHS
pacTeHUM, )KUBOTHBIX U YEIIOBEKA 10.04.2024




85

N3MeHuYnBOCTD NpU3HAKOB. BHibl
U3MEHYHUBOCTH

13.04.2024

86

87

88

MonudukarnronHas ”3MEHYUBOCTh

BapuanonHslii psa v BapualiioHHas
kpuBas. JlaboparopHas padora
«HMccnenoBanne 3akOHOMEPHOCTEN
MOAU(PUKAITIOHHON U3MEHUYHUBOCTH.
ITocTpoeHne BapuallMOHHOTO psifa U
BAPUALIMOHHON KPUBON»

I'enoTunuyeckas U3MEHYHUBOCTb.
KoMOuHaTHBHAsT N3MEHYHUBOCTE

0.5

16.04.2024

17.04.2024

20.04.2024

89

MyTannoHHast U3MEHUYUBOCTb.
[IpakTuueckas pabora «Mytauuu y
po30¢ bl (Ha TOTOBBIX
MHKpOIIpernaparax)»

0.5

23.04.2024

90

3aKOHOMEPHOCTH MYTAI[IOHHOTO IIPOLIECcCa.
OnureHeTvKa U SIUT€HOMHKA

24.04.2024

91

92

I'enetrka yenoBeka. [IpakTuueckas padbora
«CocTaBiieHHE U aHAJIU3 POIOCIOBHOM»

MeTtoasl METUIIMHCKON T€HETUKH

0.5

27.04.2024

30.04.2024

93

3HayeHne MEIUIIMHCKON TEHETUKH B
Hpe)IOTBpaIIIeHI/II/I " JICUCHUHU TCHECTUYCCKUX
3a00/1€eBaHNIl YeI0BEKA

04.05.2024

94

OCHOBHEIE TOHATHA CCJICKLIUU.
JlabopaTtopHas pabota «3ydeHune copToB
KYJbTYPHBIX PACTEHUU U MOPOJ TOMAIITHUX
JKHUBOTHBIX»

0.5

07.05.2024

95

MeTob! ceneKIIMOHHON paboThI.
JlabopaTtopHas pabota «/3ydeHnue MeTo10B
CEJIEKIIUU PACTCHUIN»

0.5

08.05.2024




JloCcTHXKEeHHS CeNeKIuU pacCTEHU 1
96 KUBOTHBIX. HpaKTquecmsl paborta 1 11.05.2024
«[IpuBuBKa pacTeHuin»
97 CoxpaHeHue, n3y4eHHEe U UCII0JIb30BaHUE 1
TEHETUYECKUX PECYPCOB 14.05.2024
buoTtexHonorus kak Hayka U 0Tpaciib
98 B 0 1 0.5
npousBojicTBa. [IpakTuueckas pabora 15.05.2024
«M3y4yeHne 00bEKTOB OMOTEXHOJIOTHI
99 OcHOBHbIE HaNpPaBJICHHs] CHHTETUYECKOU 1
ouonoruu 18.05.2024
1 X 1
00 POMOCOMHAS ¥ TeHHAasI UHKCHEPHS 91.05.2024
101 M 0 1
eAUIMHCKIE OMOTEXHOJIOTHUHI 99 05.2024
102 PesepsHnbiit ypok. [IoBropenue, 1
000011IeHHEe, CUCTEMATH3AIMS 3SHAHUH 25.05.2024
OBUIIEE KOJIMYECTBO YACOB I10
102 1 13.
I[MPOT'PAMME 0 35
11 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kourpoabubie IIpakTnyeckue
n/n Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIE
padoThl padoThI
pecypchbl
1 OpomtonuonHas teopus Y. JlapBuna 1
9 JBroKyIlire CHIIbI 3BOJIFOIIUK BUIOB 110 Y. 1
HapBuny
3 Boprba 3a cymecTBoBaHUE, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBIN OTOOP




DopMUPOBAHHE CUHTETUYECKON TEOPUHU
IBOJIIOLIUU

OTanel OBOJJIFIOIIMOHHOI'O IIponecca:
MHKPO3BOJIIOLUA 1 MAKPO3BOJIFOLIUA

[Tonynsammst — 3JIeMEHTapHas eIUHULIA
SBOJIIOIIUA

3aKOH reHeTUYEeCKOro paBHOBeCHs J[XK.
Xapnau, B. Baiin6epra. Jlaboparopnas
pabota «BbIsiBIICHHE H3MEHYUBOCTH Y
oco0eii 0THOTO BHIa»

0.5

DnemMeHTapHbIe (PAKTOPHI IBOJIOIHA

Oddext ocHoBatena. dpdext
OYTBUIOYHOTO TOPJIBIIIKA

10

Murpanuu. M3omsmun nomysiui:
reorpagpuydeckas, Onogoruyeckas

11

12

EcrecTBeHHBI 0TOOp — HANPABISIOMINNA
(bakTop IBOJIIOIUU

[TonoBoii oT60p

13

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak
pe3yapTaT MUKpOdBOJIOHH. JlabopaTopHas
pabora «M3yuenue apomopdo30B 1
UAMOalanTalui Y paCTEHUN U JKUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHuil y OpraHu3MoB:
Mopdororuueckue, PU3N0TOTHIECKUE,
OMOXHUMHUYECKHUE, IOBEICHUYECKHE.
JlaGopaTtopHast padorta «IIpucnocobnerus
OpPTaHU3MOB M UX OTHOCHUTEIbHAS
1[EI1eCO00Pa3HOCTh)»

0.5

15

Bun, ero kputepuu u CTpykTypa.
JlaGopaTtopHnast pabora «CpaBHEHHE BUIOB
10 MOP(OJIOTHIECKOMY KPUTEPHIO

0.5




16 CrpykTrypa BUaa

17 BunooOpa3oBanue kak pe3yiabTar
MHUKPO3BOJIOLIH

18 CBs13b MUKPO3BOJIIOIIUH U STTHIEMHOIOTUN

19 Makpossomtonus. [Taneonronornueckue
METO/IbI U3YYEHUS IBOIOIHUU

20 buoreorpaguyeckue MeToabl U3y4eHUs
9BOJIIOLIUU
OMOPHOTIOTHYECKUE U CPABHUTEIEHO-

21 MOP(OTIOTHUECKUE METO Bl U3yUCHHSI
9BOJIIOLIUU
MonekyJIapHO-TEHETUYECKHUE,

22 OMOXMMHYECKHE U MaTEMaTUYECKHe
METO/IbI H3YYEHUS IBOIOIHN

23 OO011re 3aKOHOMEPHOCTH IBOJTIOIHH

24 AnantuBHas paauanus. HepaBHOMEpHOCTB
TEMIIOB HBOJIOLNH

o5 HayuHple runoTe3bl MpouCcX 0K ICHUS
JKU3HU Ha 3emiie

26 JloHay4HbIe MpeJICTaBIEHUS O 3apOKICHUN
KHU3HU

97 OCHOBHBIE ITaITBl HEOPTAHUIECKOM
HBOJIIOLUH

28 ['umoTe3b! 3apOKACHUS )KU3HA
Uctopus 3emian 1 METOAbI €€ N3yUSHHUSL.

29 JlaGopatopHas pabota «3yuenue u 05
OIHCaHHE UCKOMAEMBbIX OCTATKOB JIPEBHUX
OpPTraHU3MOB»

30 HauansHbie 3Tare opraHn4eckoin
HBOJIIOLUH

31 DBOJIONHS DYKAPUOT




OcHOBHBIE 3TaIlbl 3BOIIOLUU
pactutenbHoro mupa. IIpakrnueckas

32 . 0.5
pabora «3yyenue ocobeHHOCTEH
CTPOEHHS PaCTECHUI pa3HbIX OTIIEIOB)»
33 OCHOBHBIE 3TaITbI BOJTIOIUH JKUBOTHOTO
MUpa
OBoronus KUBOTHBIX. [IpakTuueckas
34 pabota «3yuenue ocobeHHOCTEN 0.5
CTPOCHUS TIO3BOHOYHBIX KHUBOTHBIX)
35 Pa3BuTHe Xn3HM Ha 3eMIIe 1O 3paM U
nepuoaam
36 MaccoBble BBIMHPAHUST — IKOJIOTHUICCKUE
KPHU3HUCHI POIILIOTO
37 CoBpeMEHHbIN FKOJIOTUYECKUNA KPU3UC, €T
0COOEHHOCTHU
38 CoBpeMeHHast cUCTeEMa OPraHuYecKoro
MPOIILIOTO
39 OCHOBHBIE CHCTEMAaTHICCKUE TPYIIIIBI
OpPTaHHU3MOB
40 AHTpONOJIOTUS] — HayKa O YEJIOBEKE
41 PazButne npencrasieHui o
MIPOUCXOXKJICHUN YeTTOBEKa
MecTo 4enoBeka B CHCTEME OpraHUIEeCKOTO
4 mupa. Jlaboparopnas padota «3yuenue 05
O0COOCHHOCTEH CTPOCHUS CKeJIeTa YelIOBEKa, '
CBSI3AHHBIX C TIPSIMOXOXKICHUEM)
43 JIBroKymiyie cuibl aHTPOIIOTEHE3a
44 CooTHoIIeHre OMOJIOTUYECKUX U
COLIMANILHBIX ()aKTOPOB B AaHTPOTIOTCHE3E
45 OCHOBHBIE CTa/IMM AHTPOIIOTEHE3a

46

ITaneoreHeTnka 1 majeoreHoOMHKa




a7 DBOJIIOIHSI COBPEMEHHOT'O YEJIOBEKA 1
Yenoseueckue packl. [IpakTudeckas padbora

48 «M3y4eHre SKOJIOTMYECKUX aIalTalii 1 0.5
YEeJI0BEKa»

49 MexaucCIUuIIMHAPHBIE METOTbI 1
AQHTPOIIOJIOTUHN

50 3apokaeHNe U Pa3BUTHE KOJIOTUU 1
Metoapl sxonoruu. JlaboparopHas padota

51 «M3yueHne MEeToA0B SKOJIOTHUYECKHUX 1 0.5
HCCIICIOBAHUI)

59 3HaveHre YKOJOTHYECKUX 3HAHUM I 1
YyeJjioBeKa

53 Okonoruyeckue HaKTopsl 1
Aobuotnyeckue akTopbl. CBET Kak

54 sKoJiornueckuii pakrop. JlabopaTopHas 1 05
pabota «BplsiBIeHHE TPUCTTOCOOTICHUM '
OpPTaHW3MOB K BIIHSIHHIO CBETa»
AbGuotnueckue pakropsl. Temmneparypa Kak

55 sKooruueckuii pakrop. JlaboparopHas 1 05
pabota «BrIsiBIeHHE PUCTIOCOOTECHUI '
OpPTaHW3MOB K BIIHSIHHIO TEMITEPATYPhD»
AbGuotnueckue GakTopbl. BraxHOCTh Kak

56 sKooruueckuii pakrop. JlaboparopHas 1 05
paboTta «AHATOMUYECKHE OCOOCHHOCTH '
pacTeHuii U3 pa3HbIX MECT OOUTAHUS»

S7 Cpenapbl oOuTaHus OPraHU3MOB 1

58 buonorunueckue puTmsl 1

59 XKuznenusie GopMbI OpraHU3MOB 1

60 bruotnyeckue dpakTopsl 1




3HaueHne OMOTHUECKUX B3aMMOJIEMCTBUN

61 JUISl CYIIIECTBOBAHUS OPIaHU3MOB B CpE/IC
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKU
HOMYJIS K
OCHOBHBIE TIOKa3aTeJH MOIMYJISIUH:

63 YHCIICHHOCTb, TUIOTHOCTb, BO3PACTHAS U
M0JIOBasi CTPYKTYpa
OCHOBHBIE TIOKA3aTeJH MOIYJISIUH:

64 POXIa€MOCTb, IPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPAIIHH

65 DKoornyeckast CTpyKTypa MOIyJISIuN

66 JluHaMuKa ONYJISIIAY U €€ PeryJisiius

67 KpuBble pocTa YUCICHHOCTH MOMYJISIIHH.
KpuBbie BbDKUBaHHMS
Dkonornyeckas Huma Bujaa. JlaboparopHast

68 pabota «I[IpucrocobaeHus CeMsIH pacTCHHMA 0.5
K PacCEIICHUIO

69 Bua xak cucrema nonyssiuit

70 3aKOHOMEPHOCTH TTOBEICHHUS U MUTPAITHii
JKUBOTHBIX

71 Coo011ecTBO OpraHu3MoB — OHOIIEHO3

72 JKocucTeMa KaK OTKPbITas CUCTEMa

73 KpyroBopoT BelecTB U MOTOK SHEPTUH B
IKOCUCTEME

74 OCHOBHBIE TIOKa3aTEIH YKOCUCTEMBI

75 DKOJOTUYECKHE MUPAMHUJIbI

76 N3menenus coo0IIecTB — CYKIIECCHH

7 [pupotHbIE SKOCUCTEMBI. DKOCHCTEMBI

03€p U peK. IKOCUCTEMbI MOPEN U OKEaHOB




[Ipupoansie 3K0cHCTEMBI. DKOCUCTEMBI

8 TYHJP, JIECOB, CTENEH, ITYCThIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [Ipaktudeckas padora 05
«M3yuenue u onucanue ypoo3KOCUCTEMBD» '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICVCTBUI OpPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3ICHCTBUS 3arps3HEHUN

82 pa3HBIX TUTIOB HA CYOOPTaHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIIIUOHHOM U
HKOCHUCTEMHOM YPOBHSIX

83 buocdepa — obmeranerapHas 060109Ka
3emun

84 VYuenue B. U. Bepnazackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
6uochepsl

86 KpyroBopotsl BemiecTs u
OMOTre0XUMHUECKUE IUKIIBI

87 3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI
CyIIH

88 YcroitunBocTs 61ochepsl

89 DKOJIOrHYecKre KPU3UCHI U UX MTPUUNHBI

90 BosneticTeue yenoBeka Ha Onocdepy

o1 AHTpONOreHHOe BO3/ICHCTBHE HA
PaCTUTENbHBINA U YKUBOTHBIM MU

92 Oxpana mpupoIBI

03 OCHOBHBIE IPUHIHIIBI YCTOHYNBOTO

Pa3BUTHA 9YCITIOBCUECCTBA U TPUPOJbI




PanuonansHO€ IpUpOAOIIOIB30BaHNUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3HooOpa3us 3emin

95 0..606H.I€HI/IC 1o Teme «MUKPOIBOIIOUS U 1
e€ pe3yJbTaThl»

96 Q§o6meHHe 1o Teme «MaKpOdIBOIIOIUS U 1
e€ pe3ysbTaThl»

97 O606menne no Teme «IIpoucxoxaeHue u 1
pa3BHUTHE XU3HU Ha 3eMIIe»

98 O606menne o Teme «IIpoucxoxeHne 1
YeJI0BeKa — aHTPOIIOTCHE3)

99 O0600mIeHne o TeMe «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHU3MOB)

100 O606menne o Teme «OpraHu3Mbl U cpea 1
oouTaHU»

101 O606IIIGHI/$€ 1o TemMe «DKOJIOTHUS BUJIOB U 1
OIS

102 O606menne o teme «buocgepa — 1
rio0anbHast IKOCHCTEMa

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOT'PAMME




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue; moj peaaKuei
[Taceunuka B.B., Akunonepuoe o6miectBo «M3narensctBo «lIpocBemienne»
* buonorus, 11 kmacc/ [Naceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue; moj

penakmueii [Taceunnka B.B., AkimonepHoe obmiectBo «M3mparensctBo «IIpocBerienne»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






