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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpenmery "buomorus" (manee - OMOJOTHsA) Ha YpOBHE CPEIHETO
obmero obpa3zoBanusi pazpaborana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBannu B Poccuiickoit @enepanuny, ®I'OC COO, Konnenuuu npenojgaBaHus y4eOHOTO
npenMera «bHonorus» U OCHOBHBIX MOJOXKEHUH (enepalibHOI paboyeil mporpaMMbl BOCIIUTAHUS.

VYuebnsiii npenMer «buosorusi» yriyonéaHoro ypoBHs uizydeHus (10—11 kmacchr) siBisercs
OJIHUM U3 KOMIIOHEHTOB HpeaMeTHoW obnactu «EcrecTBeHHO-HayuHble mpeaMmeTsl». CoriacHo
nonoxkerusMm ®I'OC COO npoduiibHbIe y4eOHBIC MPEAMETHI, H3ydyaeMble Ha YTriyOJIEHHOM YpOBHE,
SBIIIOTCS  criocoboM  auddepeHnuanun oO0y4eHHsT Ha YPOBHE CpEOHEro oO0mmero oOpa3oBaHHs U
MpHU3BaHbl OOECHEUNUTh MPEEMCTBEHHOCTb MEXKJIY OCHOBHBIM OOIIMM, CPEIHUM OOILIUM, CPEIHUM
npodeccnoHaNbHBIM U BBICHIMM 00pa3oBaHueM. B To ke Bpems KaxIblil U3 3THUX y4eOHBIX MPEIMETOB
JOJDKEH OBITh OPUEHTHPOBAH HA NPUOPUTETHOE peIIeHHEe O0pa3oBaTENbHBIX, BOCIUTATEIBHBIX W
Pa3BUBAIOMIMX 33J1a4, CBA3aHHBIX C MPOQOPHECHTAIIEN 00YyJaIOIMXCs U CTUMYJIMPOBAaHHEM HHTEpeca K
KOHKpETHOW 00JacTu HayyHOro 3HaHHs, CBS3aHHOTO C OWOJOTHel, MEAWIMHON, 3KOJOTHEH,
TICUXOJIOTHEH, CIOPTOM UM BOCHHBIM JIEJIOM.

[Iporpamma no ywyebHomy mnpeamery "buonorus" naér mnpeiactaBleHHE O LEAM M 3aJadax
u3ydeHus ydeOHoro mpeamera «buomorus» Ha yriayOJIEHHOM YpOBHE, OIpeneNseT 00sS3aTeNbHOe
(MHBapuUaHTHOE) TPEIMETHOE COJepXKaHHe, €ro CTPYKTypUpOBaHHWE IO pa3aenaM U TeMmaw,
pacmpejieieHne Mo KjiaccaM, PEKOMEHJYeT IOCIIeOBaTeIbHOCTh M3y4YeHHUs y4yeOHOro Mmarepuana ¢
y4€TOM MEXIIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOTO Ipoliecca, BO3PACTHBIX
ocoOeHHOCTEH oOydaromuxcsi. B mporpamMe mo OMOJIOTHH pea30BaH MPUHIMI TPEEMCTBEHHOCTH C
U3y4YeHHeM OMOJIOTHH Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus, Oarogaps 4eMy MpocMaTpuBaeTcs
HamnpaBICHHOCTh Ha TMOCIEAyIollee pa3BUTHE OWOJOTMYECKUX 3HAHUM, OPHUEHTHPOBAHHBIX Ha
(hopMHPOBaHNE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IKOJIOTMUYECKOTO MBIIUICHHUS, MTPEACTaBICHUI
0 37I0pOBOM 00pa3e JKM3HH, Ha BOCIIUTAHUE OEPEXHOTO OTHOIIECHUS K OKPY)Karolllel MpUpPOIHON cpefe.
B nporpamMe mo OHOIIOTMM TakKe IOKa3aHbl BO3MOXHOCTH yuyeOHoro mpeamera «buosorus» B
peammzanuu  TpeboBanuii  ®PI'OC COO K mMIaHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM H
MPEIMETHBIM pe3ylbTaTaM oOydeHHs W B (DOPMUPOBAHMHM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIHHOM
NEeSITEIbHOCTH O0Y4YalolIMXCsl 110 OCBOCHHIO COZAEpkKaHMsI OMOJIOTMYECKOro 0Opa3oBaHUS HA YpPOBHE
CpeAHero o01ero oopazoBaHusl.

VYuebublii npenmer «buonorus» Ha YpOBHE CpelHero oOmero o0pa3oBaHMs 3aBepllaeT
Ouosioruyeckoe oOpa3oBaHME B IIKOJIE W OPUEHTHUPOBAH Ha pacHIMpeHHE M YIriIyOJieHue 3HaHUUN
oOyyaroluxcsi 0 KUBOM MPUPOJAE, OCHOBAX MOJIEKYJISIPHON M KJIETOYHOW OMOJOTHH, SYMOPUOJIOTUU U
OMOJIOTUU Pa3BUTHS, TEHETHKH, CEIEKIIUU, OMOTEXHOJIOTUH, YBOJIOIMOHHOTO YYEHHS U SKOJIOTHH.

Wzyuenne yuebHoro mnpeamera «buosorus» Ha yriayOJ€eHHOM YPOBHE OpPHUEHTHUPOBAHO Ha
MO/ITOTOBKY OOYYaloLUXCsl K TMOCIEAYIOMIEMY MOJyYeHUI0 OMOJIOTHYECKOro oOpa3oBaHUs B BY3ax M
OpraHM3alusIX CcpeaHero mnpodeccHoHanbHOro oOpa3oBaHHs. OCHOBY €ro COJEpXKaHUS COCTaBJISET
cucreMa OWOJIOTMYECKUX 3HAHWH, MOJYYEHHBIX MPU H3YYEHUH OOYYaroIIMMUCS COOTBETCTBYIOIIUX
CHCTEMaTUYEeCKHX Pa3/ielioB OMOJIOTHM Ha YpOBHE OCHOBHOrO obuero oopaszoBanus, B 10—11 kmaccax
9T 3HAHUS MOJY4aroT pa3BuTHE. Tak, paclIMpeHbl U yriayOaeHbl OMOJIOTHYECKUE 3HAHUS O PACTEHUSX,
KUBOTHBIX, TIpubax, OaKkTepusx, OpraHu3Me 4YeloBeKa, OOIMX 3aKOHOMEPHOCTSX JKU3HU,
JOTIOJTHUTEIBHO BKIIOUEHBI OMOJIOTHYECKHE CBEIEHUS MPUKIIAJHOTO M TIOMCKOBOTO XapaKTepa, KOTOpbIe
MOKHO HCIMOJIb30BaTh KaK OPHEHTUPHI Ul MOCIeNyIoUero BeiOOpa mpodeccun. Bo3moxkHa Taroke
MHTErpanusi OMOJOTHYECKUX 3HAHUHN C COOTBETCTBYIOLUIUMH 3HAHUSIMU, TOJTYYEHHBIMH O0YUYaIOIUMUCS
MpHU U3y4eHUH (PU3UKU, XUMUH, Teorpaduu 1 MaTeMaTHKU.



CrpykTypa mporpammsl o ydyeOHoMy npenmety "buonorus” oTpakaeT cUCTEMHO-YPOBHEBBIA U
HBOJIIOIMOHHBIA MOAXOABI K U3ydeHHIo Ouonorud. CormacHO UM, U3y4yalOTCsl CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTepHble /Ul JKUBBIX CHCTEM pPAa3HOIO YPOBHS OpraHU3alM{, 3BOJIOLHMU
OpPraHUYecKoro Mupa Ha 3emie, COXpaHeHHsl OMOoJOoruyeckoro pasHooOpasust miaHersl. Tak, B 10
KJIAaCCe W3YYArOTCS OCHOBBI MOJICKYJSPHOW M KIETOYHON OHOJIOTHUH, SMOPUOJIIOTMH M OHOJIOTHUHU
pa3BUTHs, TEHETUKU W CEJICKIUH, OMOTEXHOJOTMH W CHHTETUYECKOH OWOJIOTHH, aKTyalu3UpYIOTCS
3HaHUs OOyyarolMXcsi Mo OOTaHMKE, 300JIOTMHM, aHATOMMHM, (usmnonorun uenoBeka. B 11 kiacce
M3Y4YaloTCsl 3BOJIIOLIMOHHOE YYEHHE, OCHOBBI 3KOJIOTUHU U yueHHe 0 Ouocgepe.

VYuebublil npeamer «buonorus» npu3BaH 00eceYnTh OCBOCHUE 00YYAIOIUMKCS OMOJIOTHUECKUX
TEOpUH W 3aKOHOB, MJIeH, NPUHLUIIOB M INPaBUI, JEKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-
HAYYHOH KapTUHBI MUpPA, 3HAaHUH O CTPOCHHUH, MHOTOOOpPA3UU M OCOOEHHOCTSIX KIIETKH, OpraHu3Ma,
HOMYJAUUHY, OHOLIEHO3a, S5KOCHCTEMBI, O BBLAAOIIUXCA HAyYHBIX JOCTUKEHHAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OHMOJOIMM, NPUKIAIHBIX acHeKTax OWOoJOrMuecKuX 3HaHWM. s pasButus u
MOJICp)KaHUSI WHTepeca OO0ydJalomuxcs K OHOJOrMHM Hapsay CO 3HAYUTEIbHBIM  00BEMOM
TEOPETUYECKOr0 MaTepuasa B COJEPKaHUU MPOTrpamMMbl MO OMOJOTHH IMPETyCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAHOBJIEHUS W PAa3BUTUSA TOW WMIM MHOM 00JacTH OMOJOrMM, BKIAJOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B pellIeHHE BaKHEUIIMX OMOJIOTMUECKUX U KOJOTMUYECKUX MPOOIeM.

Henp wnsydyenust yueOHoro mnpenmera «buonorus» Ha yriayOn€HHOM YpOBHE — OBJIAQJCHHE
00y4aroIMMUCs 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpPTaHM3allMU JKUBBIX CHUCTEM pa3HOTO
paHra v npuoOpeTeHne yMeHH UCIOoIb30BaTh ITU 3HaHUSA B (OPMHUPOBAHUU UHTEpECA K ONpeAeIEHHOM
obnactT TNpodecCHOoHaNbHON AEATeNbHOCTH, CBA3aHHOW ¢ Ouojorued, wim K BbeIOOpY y4eOHOro
3aBEJICHUS JJIS TIPOIOJKEHHUST OMOJIOTHIECKOTO 00pa30BaHMU.

Joctuxkenue 1enum u3ydeHus ydyeOHoro mnpenmera «buosorus» Ha yriayOn€HHOM YypOBHE
o0ecreynBaeTcs pelieHueM CIeyoIuUX 3a1au:

OCBOCHHE OOYYaIOLIMMHCA CHCTEMBbl OMOJOTMYECKMX 3HAHWH: 00 OCHOBHBIX OMOJIOTMYECKHX
TEOpUSAX, KOHLEMIUAX, TUIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M MpaBWJIAX, COCTABJISIOMINX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTUHY MHpa; O CTPOEHUH, MHOTOOOPa3sMH M OCOOEHHOCTSIX
OMOJOTMYEeCKUX CcHCTeM (KJeTka, OpraHu3M, TMOMyNsalus, BUZI, OHoreoneHo3, Ouocdepa); o
BBIJIAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHHE OO0Yy4arouIMxcs ¢ METOJaMU IO3HAHMs JKUBOM MPHUPOABI: HCCIEI0BATEIbCKUMU
MeToJaMH OMOJIOTHYECKUX HAayK (MOJIEKYJSPHON U KJIETOYHOW OMOJOTHH, SMOPHOJIOTHH U OMOJIOTUH
pa3BUTHs, TEHETUKH U CEJIeKLIUH, OMOTEXHOJOIMH U CHHTETHYECKOH OHOJIOTHH, MajeoHTOJIOTHH,
HKOJIOTUH); METOAAMHU CAMOCTOSITEILHOI'O TIPOBEIEHHUs] OMOJIOTMUECKUX UCCIIeI0BaHUN B JIaOOPaTOPUH U
B IIpupoe (HaOIoeHre, N3MEpPEHHE, IKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaJIcHHE OOYYalOIIMMHUCA YMEHUSIMM: CaMOCTOSITEJIbHO HaXOAWTh, AaHAJIU3UpPOBAThb U
UCMOJIb30BaTh OMOJOTMUYECKYI0 HH(POPMAINIO; TOJIb30BATHCS OHOJOTHUECKOW TEPMHUHOIOTHEH U
CHUMBOJIMKOH; YCTQHaBJIMBATh CBA3b MEXIY Pa3BUTHEM OMOJIOTUM U COLMATBHO-?PKOHOMUYECKHUMH H
HKOJIOTMUECKUMHU MpoOJeMaMy 4YeJIOBEYEeCTBa; OLIEHHWBATh IOCIEJACTBUS CBOEH JAESITENBbHOCTH IO
OTHOIICHUIO K OKpPY)Karollleld MPUPOJHOMN cpene, COOCTBEHHOMY 370POBBIO U 3/I0POBBIO OKPY>KAIOLIUX
mrofiel; 000CHOBBIBAaTh M COOJIOAATH Mephbl MPO(PUIAKTHKY WHQEKIMOHHBIX 3a00JeBaHUMN, MpaBUIIa
NOBEJCHUsT B Tpupoae M olecreuyeHHss Oe30MacHOCTH COOCTBEHHOM IKU3HENEsATENbHOCTH B
Ype3BhIYANHBIX CUTYalUSIX TPUPOJHOTO U TEXHOT€HHOTO XapakTepa; XapaKTepH30BaThb COBPEMEHHbIE
Hay4yHbIE OTKPBITUS B 001aCTH OHOJIOTHUH;

pa3BUTHE y OOYYaIOIIUXCS WHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH B Ipolecce
3HaKOMCTBAa C BBIJAIOUIMMUCA OTKPBITUSAMHU U COBPEMEHHBIMU HCCIICOBAaHUSIMH B OHOJIOTHH,
pelmaeMbIMH €10  IIpoOJeMaMu, METOJOJOTHe  OMOJOrMYECKOro HCCIENOBaHMSA, IPOBEICHUS
HKCHEPUMEHTAIbHBIX UCCIIEAOBAaHUM, pellIeHUs OMOJIOrMYECKUX 3aa4, MOJEIUPOBaHHs OMOJIOrMUECKUX
00BEKTOB U MPOIECCOB;



BOCIIUTAaHHE Y OOYYAlOIIMXCS IEHHOCTHOTO OTHOIICHUS K JKMBOW MPHUPOJAE B LEIOM H K
OTACNbHBIM €€ O0BEKTaM U SIBICHUAM; (POPMUPOBAHHE HKOJIOTHYECKOM, T€HETHYECKOW T'PaMOTHOCTH,
o0IIeH KyabTYphl HOBEACHUS B IPUPOJIC; MHTETPAIIMN €CTECTBEHHO-HAYYHbIX 3HAHUIA;

npuoOpeTeHne OO0YYAIOUIMMHUCS KOMIIETEHTHOCTH B PAMOHAIBHOM IPHUPOAOINONIBE30BAHUH
(coOmoieHre mMpaBuil MOBEACHUS B TPUPOJIE, OXPAaHBI BUJIOB, dKOCHUCTEM, OMOC(hEphl), COXpaHCHHUH
COOCTBEHHOTO 3JI0POBbSI M 3[0POBbS OKPYKAIOUIMX JIIOJeH (coOmoneHuss Mep MNpo(UIaKTUKA
3aboseBaHni, oOecredeHne OE30MaCHOCTH JKU3HEACATENBHOCTH B  YPE3BBIYAMHBIX CHUTYaIHsX
IPUPOTHOTO ¥ TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BaHUs OMOJIOTMYECKUX 3HAHUH U yMEHHUN
B TIOBCETHEBHOM KH3HU;

CO3IaHME  yCJIOBUH s  OCO3HAHHOTO  BBIOOpa  OOyYArOIIMMHUCS  HMHIUBHIYaJbHOMN
00pa3oBaTeNbHON  TPACKTOPHH, CMOCOOCTBYIOIIEH  TOCHIEAYIoHeMy  NpoQecCHOHATHHOMY
CaMOOTIPEICIICHHIO, B COOTBETCTBHHU C WHANBUIYaIbHBIMU HHTEPECAMH U TIOTPEOHOCTSIMU PETHOHA.

OOmiee 4ymcino 4acoB, OTBEICHHBIX HAa M3Y4eHHE OMOJOrMU Ha YriIyOJIEHHOM YpOBHE CPEJHETrO
obmiero obpa3oBanus, cocrapisier 204 yaca: B 10 ximacce — 102 gaca (3 waca B Hezmento), B 11 kitacce —
102 yaca (3 yaca B HeZlENIO).

OT160Op OpraHU3alMOHHBIX (OPM, METOJOB U CPEICTB OOYyUCHMs OMOJIOTHH OCYIIECTBIIACTCS C
ydéroM crenuduKn ero coJepkaHWs M HANpaBICHHOCTH Ha MPOAOJDKEHHE OHOJIOrHYecKOro
00pa3oBaHMs B OPraHU3ALUAX CPETHETO MPOPECCHOHATFHOTO U BBICIIIET0 00pa30BaHHUS.

OOs3aTenbHBIM  YCIOBHEM TIpU OOYYEHHWH OWOJOTHH Ha YIIyOJI€HHOM YpOBHE SIBIISIETCS
NPOBEJCHUE JIA0OPATOPHBIX M NpakThdeckux pabor. Takxke ydacTne 0oO0y4arOUIMXCs B BBIIOJIHEHHU
NPOEKTHBIX M Y4eOHO-MCCIIEIOBATENLCKUX PAa0OT, TeMaThka KOTOPBIX OIpPEIEISAeTCs y4YHTEJeM Ha
OCHOBE MMEIOIINXCSI MATEPUATbHO-TEXHUIECKUX PECYPCOB U MECTHBIX PUPOIHBIX YCIOBHIA.



COJAEPKAHUE OBYYEHUA

10 KITIACC

CopepxaHue NporpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY TOCYIapCTBEHHOMN
urorooi arrecraruu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHass Ouonorusi — KOMIUIEKCHasi Hayka. KpaTkas ucTopus pa3BUTHs OHOJIOTHH.
Bbuonornveckue Hayku U M3ydaemble UMU IpoOiembl. DyHIaMeHTaNbHbIEC, TPUKIIAJAHbIE U TOMCKOBBIC
HayYHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue Ouoyiorud B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA.
[Ipodeccun, cBazannbie ¢ 6uonoruei. 3HaueHne OMOJOTUN B MPAKTUYECKON JESTENIbHOCTH YEIOBEKa:
MEIUILIMHE, CEIbCKOM XO035IIICTBE, IPOMBIIIJIEHHOCTH, OXPAaHE IPUPOIBL.

JdemMoHcTpanuu

[Toptpersr: Apuctorens, Teodpacr, K. Jlunnent, XK. b. Jlamapk, Y. [lapsun, Y. I'apseii, I.
Mennens, B. . Bepnanckuii, U. I1. I1aBnos, M. 1. Meunukos, H. 1. BaBunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

TaGmuiet u cxembl: «CBsI3b OMOJIOTHH € IPYTHUMHU HayKaMuy, «CrucTemMa OMOIOTHYeCKIX HAYK.

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

XKusble cucteMbl Kak mpeaMmeT u3ydeHuss Ouonoruu. CBOWCTBA KHUBBIX CHUCTEM: EIMHCTBO
XMMHUYECKOI'O COCTaBa, JUCKPETHOCTb U IIEJIOCTHOCTb, CJIOKHOCTb U YIOPSIOYEHHOCTb CTPYKTYPBI,
OTKPBITOCTh, CaMOOPraHU3allMs, CaMOBOCIIPOU3BEACHUE, Pa3IPaKUMOCTh, H3MEHUYHUBOCTb, POCT U
pa3BUTHE.

YPOBHU OpraHu3alyu )KUBBIX CUCTEM: MOJIEKYJISIPHBIA, KJI€TOUHbIN, TKAHEBBIN, OPraHU3MEHHBIH,
MOMYJISIIUOHHO-BUIOBOM,  DKOCHUCTeMHBIH  (OmoreoneHotuveckuii), Ouocdepusii.  I[Ipomeccsl,
MIPOUCXOJSIINE B )KUBBIX cucTeMax. OCHOBHBIE NPU3HAKHU >KUBOTO. JKHU3Hb Kak opma CylecTBOBAaHUS
Matepun. Hayku, n3ydaromme *HUBble CUCTEMBI Ha PA3HBIX YPOBHAX OpPraHU3aLUN.

W3yuenne >kuBbIX cucTeM. Metoasl Ouonormueckoil Hayku. Habmionenue, wusmepeHue,
SKCIEPUMEHT, CUCTEMAaTH3alus, MeTraaHanu3. lIoHsATHE O 3aBUCHMOW M HE3aBUCHUMOW MNEPEMEHHOM.
[InanupoBanue skcrnepuMeHTta. IloctaHoBka u mnpoBepka runore3. HymeBas rumores3a. Ilonsatme
BBIOOpKH U €€ JocTOoBepHOCTb. Pa3bpoc B Oumosorumueckux JaHHbIX. OlleHKa JOCTOBEPHOCTHU
MIOJIyYEHHBIX  pe3yiabTaToB. IIpuumHBl  HCKakeHUS  pe3ynbTaToB  JKcnepuMmeHTta. llonsarue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuuel u cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «buonormueckue cucremsl», «CBOHCTBa
KUBOW MaTrepumn», «YpOBHU OpraHM3alMM KUBOM MpUpoasl», «CTpOeHUE )KUBOTHOU KIIEeTKN», «TkaHu
AKHUBOTHBIX», «CHCTEMbI OPraHOB YEJIOBEYECKOT0 Oprannsmay, «buoreonenosy», «buocdepa», «Metoab
W3Yy4YEHUS KUBOU ITPUPOIBI.

Ob6opynoBanue: nabopaTopHOe OOOpYIOBaHUE JMJs NPOBEAEHUS HaONIONEHUHM, H3MEpEeHUH,
JKCIIEPUMEHTOB.

e [IIpakTnueckas padora «lcnonp30BaHne pa3InYHBIX METOAOB ITPU U3YUEHHUH KUBBIX CUCTEM.

Tema 3. Brnosnorus KjieTrku

Krnerka — cTpykTypHO-(QDyHKIIMOHAIbHASA eUHUIA KUBOTO. McTopus oTkpeiThs kieTku. PaboTsl
P. T'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos). OcHoBHbIE
I0JIO’KEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHUH.

MeTobl MOJEKYIISIPHON U KJIETOYHOM OMOJIOTHH: MUKPOCKOIIUS, XpoMartorpadus, anekrpodopes,
METOJl MEYEHBIX aTOMOB, nuddepeHaTbHOe IEeHTPU(YTUpPOBaHNUE, KYJIbTUBUPOBAHUE KIIETOK.
U3zyuenue @urcuposannvix Kiemok. OIEKTPOHHAs MUKpockonus. KoHgokanvHas MUKpocKonus.
Bumanvnoe (npudscusnennoe) uzyuenue Kiemox.

JdemMoHcTpanuu



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

Tabmuibl 1 cxembl: «CBETOBOM MUKPOCKOID», «DJIEKTPOHHBIN MUKpOCKOM», «lcTopus pa3BuTus
METOJ0B MUKPOCKOIIUI».

OOopynoBaHue: CBETOBOH MHKPOCKOI, MHKPONpPENapaTbl pacTUTENbHBIX, JKUBOTHBIX U
OaKTepUaIbHBIX KICTOK.

e IIpakTnueckas padora «/3ydyeHHMe METOJOB KJIETOYHOH Owosoruu (Xpomartorpadus,
anexTpodopes, muddepennuanbaoe neHTpudyruposanue, [TLP)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKH

XUMHYECKUN COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPaMUKpPOIEMEHTHL. Bona u e€ ponb Kak
pacTBOPUTEII, pearcHTra, y4acTM€ B CTPYKTYPUPOBAaHUM KIIETKM, TEILIOPEryJsaluu. MUHEpalbHbIE
BEIIECTBA KJIETKU, MX OMOJIOrHYecKas poiib. Poib KaTHOHOB 1 aHMOHOB B KJIETKE.

Oprannueckue BemiecTBa KiIeTKU. buonornyeckue nonmumepsl. benku. AMUHOKHUCIOTHBIA COCTaB
6enkoB. CTpyKTypbl OenkoBO# MoJiekyinbl. [lepBuyuHas cTpykTypa Oenka, nenTuaHas cBsi3b. Bropuunas,
TpEeTUYHasl, 4YeTBepTHUHAs CTPYKTyphl. [lenarypamus. CpoiictBa OenxoB. Kiaccubpukamus Oenkos.
buonornueckue GpyHkuuu 0enkos. [lpuonul.

VYrneBoabl. MoHocaxapubl, Iucaxapuibl, OJUTOcaxapuabl W monucaxapuabl. OOmwmii miaxn
CTpOCHHS U (PU3NKO-XUMHUYECKHE CBOMCTBA YIIIeBOJ0B. buonoruueckue GyHKIIUU YrII€BOOB.

Jlumunel. TuapodunbHO-THApOdhoOHBIE cBOMcTBa. Kimaccubukamms ymmunos. Tpuriunepust,
dochomunuapl, Bocku, cTepounbl. buomormyeckwe QyHkumm gunupoB. OOmme  cBOMCTBA
OMOJIOTrMYeCKUX MeMOpaH — TEKy4eCcTh, CIIOCOOHOCTh K CaMO3aMbIKaHUIO, MOJTYIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JJHK u PHK. Ctpoenune nyknenHoBbix kuciot. Hykneorunsl. [Ipunnun
koMmruiemeHTapHocty. [IpaBuio Yapradda. Crpykrypa JJHK — nBoiinas cnupans. MecToHaxoxaeHue U
ounonornueckune Gpynknuu JJHK. Bunsr PHK. ®ynkuuun PHK B kiterke.

Crpoenue Monekynbl AT®. Makpospruueckue cBs3u B Modekyine AT®. buonormueckue
¢ynkuun  AT®. BoccTaHoBieHHBIE  TNEPEHOCUMKH, WX  GYHKIMH B KileTke. /[pyeue
nykneosuompugpocpamor (HT®D).CexBenupoBanue JHK. Memoowr ecenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykTypHas Ouosorus: OHOXMMHYECKHE U OHO(U3NYECKHE MCCIEJOBaHUS COCTaBa U
IIPOCTPAHCTBEHHOU CTPYKTYpbI OnoMouiekyi. Mooenuposanue cmpykmypol u QpyuKyuil OUOMONEKYN U UX
Komniexkcos. KomnviomepHuvlll ouzaiin u opeaHuueckuu cunmes OUOMONEKYLl U UX HEenpupooHulX
aHano2oe.

JdemoncTpanuu

[optpetsr: JI. Ilomuur, Ix. Yorcon, ®@. Kpuk, M. Vunkuuc, P. ®panknun, ®. Courep, C.
[Ipy3unep.

Huarpammsbl: «PacripeneneHne XMMUYECKUX AJIEMEHTOB B HEXXKMBOW MpHUpoJe», «Pacnpenenenne
XUMHUYECKHX 3JIEMEHTOB B KUBOU NMPUPOLEY.

Tabnuue! u cxemsl: «llepuoauueckas TabnIa XUMUUYECKHX 3JIEMEHTOB», «CTpOEHHE MOJIEKYIIbI
BO/bI», «BemiecTBa B cocraBe opraHu3zMoBy, «CTpoeHue Mojekyibl Oenka», «CTpyKTypbl OenKoBOI
MOJIEKYJIB», «CTpO€HHe MOJEKYN YIJIEBOAOB», «CTpPOE€HHME MOJEKYyJ JUIuaoBy», «HykinenHoBbie
KHCIOTh, «CTpoeHne MosieKyiasl ATD».

Ob6opynoBanue: XUMUYECKas ocyia 1 000pyI0BaHHE.

o JlabopaTopHasi pabora «O0HapykeHrEe OETKOB C TOMOIIbIO KAU€CTBEHHBIX PEAKIIHII».
e JlabOoparopnasi paGora «lccinenoBaHue HYKJIEHHOBBIX KHCJIOT, BBIIEICHHBIX W3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenune u pyHKIMH KIETKH

Tunsl  kieTok: dSykapuoTHdeckas W mnpokapuoTuueckas. CTpyKTypHO-(QYHKIIMOHAJIbHbIE
00pa3oBaHMS KIETKH.



Crpoenne mpokapuoTHueckoi kieTku. Knerounas ctenka Oakrepuit um apxei. OcobeHHOCTH
CTpOEHHUs TeTepoTpOodHON M aBTOTPOGHON MPOKAPUOTHUYECKUX KIETOK. MecTo W poJib MPOKApHUOT B
OnoleHO03aX.

Crpoenne u (YHKIMOHHMPOBAHHE OJyKapuOTHUecKOoW kieTku. Ilma3smarmdeckas memOpaHa
(mnazmanemma). CTpyKTypa miaasMaTudeckoil MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 MIa3MaTHYEeCKYIO
MeMOpaHy: naccuBHbIN (muddy3us, odnerdyéHnas muddy3us), akTUBHBIA (MIEPBUYHBIA M BTOPUYHBIN
akTuBHBIN TpaHcnopT). [lomynponunaemocts MeMOpanbl. PabGoTta HaTpuii-kamueBoro Hacoca.
OHAOIMUTO3: MUHOUUTO3, (aronuro3. Ik3ouuTo3. Knerounas crenka. Crpykrypa U (QyHKIHUU
KJICTOYHOM CTEHKH pacTeHuil, rpuodoB.

Huronnazma. Luro3zons. Llutockener. JIBwkenume nuromnasMbel. OpraHowabl — KIETKH.
OnHomeMOpaHHBIE OPTraHOWIBI KJIETKH: HHAomiasMmarudeckas cerb (DIIC), ammapar ['onbmkw,
JM30COMBI, UX CTPOEHHE U (YHKUIMHU. B3aMOCBA3b 0THOMEMOpPaHHBIX OPraHOUIOB KIeTKH. CTpoeHHe
TpaHyJIIpHOTO peTuKynyma. Mexanusm nanpaeienus 6eaxos ¢ IIIC. CUHTE3 paCTBOPUMBIX OEIKOB.
CuHTe3 KIJIETOUYHBIX MeMOpaH. [maakuii (arpaHymsipHBI) SHAOIMIA3MATUYECKHH  PETUKYIYM.
CekperopHass Qynkuus anmapata [ompmxu. Moougukayus 6Genkoe 6 annapame 1 onb0dxcu.
Copmuposka benxos ¢ annapame I onv0xcu. TpaHCIIOPT BelIECTB B KJETKEe. Bakyosin pacTUTENbHbBIX
kietok. Kierounsiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOUABl  KJIETKU:  MHUTOXOHAPWUHU, TIIACTHABL.  [Ipoucxooicoenue
mumoxonopuil u naacmuo. Cumbuoeenes (K.C. Mepeockosckuil, JI. Mapeynuc). Ctpoenue u GyHKIUU
MUTOXOHJpUM ¥ muactuia. IlepBuuHble, BTOpPUYHBIE U CIIOXHBIE IUIACTUIBI (DOTOCHHTE3UPYIOIIUX
3YKApUOT. XIIOPOILIACTBI, XPOMOIUIACTHI, JICUKOIIACTHI BBICIIIUX PACTECHUM.

HememOpannbie opranousl kieTku CTpoeHue u GyHKIIUU HEMEMOPAHHBIX OPTaHOUIOB KIIETKU.
Pubocomsl.  Ilpomescymounvie puramenmoi. MUKPOPUIAMEHTBL. AKMUHOBbIEMUKPODUIAMEHMDBL.
Mplle4Hble KIETKU. AKMUHO8ble KOMNOHEHMbl HeMmbluleuHblx Kiemox. Mukporpybouku. Knetounsiit
ueHtp. CTtpoeHue M JBUKEHHE KTYTUKOB U PECHUYEK. MHUKpOTpyOOUKH HMTOIUIa3Mbl. LleHTpHOIIb.
benku, accoyuuposannvie ¢ muxpoghunamenmamu u muxpompyboukamu. Momopuvle 6enxu.

SAnpo. O6onouka siapa, XpoMaTHH, KapHoIja3Ma, SIPBIIIKY, UX CTpOeHUE U QYHKIUU. SnepHbIi
0enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE paclonokKeHNE XPOMOCOM B UHTEp(A3ZHOM sizipe. Dyxpomamun
u eemepoxpomamut. benkun XpoMaTuHa — TUCTOHBL. JJuHamuka sioeproi 06010uKku 6 mumose. HoepHulil
Mpancnopm.

Knerounsie BkmroueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK JYKapuOT (PacTUTETHHOM,
KUBOTHOH, TpUOHOI1).

JdemMoHcTpanuu

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

Tabmuuel n cxembl: «CTpoeHHE 3YKapUOTHYECKOH KIeTKM», «CTpOEHHE >KUBOTHOM KIIETKN»,
«CTpoe€HHE  pacTUTENbHOM  KiIeTkm», «CtpoeHume  mMuToXOoHApUM», <«apo»,  «Ctpoenue
MPOKAPUOTUYECKOM KIETKH.

O6opynoBaHue: CBETOBOW MHUKPOCKOII, MHKPOIpPENapaThl PaCTUTENbHBIX, >KUBOTHBIX KIIETOK,
MUKpOTpenaparbl 0aKTepHalbHbIX KIETOK.

e Jlaboparopnasi padora «l3yueHne CTpOeHUS KIETOK Pa3IMYHbIX OPIraHU3MOBY.

e IIpakTnueckas padora «/3ydeHue CBONCTB KJIETOUYHONH MEMOpPaHBI».

e JlabopaTopnas padora «l/ccnenoBanue mia3Moin3a 1 JeIa3Moian3a B PACTUTENBHBIX KIETKAX.
e [IIpakTnueckas padora «l3yueHue qBUKEHUS IUTOIUIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NMpeBpPaLlieHUe JHEPITUHU B KJIETKe

AccuMUISIIMA U JUCCUMWIIALUS — JIBE CTOPOHBI MeTaboiu3ma. Tumbl oOMeHa BeIIecTB:
aBTOTPOGHBIA U TeTepoTpodHBIA. YyacTue KHCIOpoJa B OOMEHHBIX IpoLeccax. DHEPreTHYecKoe
obOecrieuenne kineTku: mpeBpamieHne AT B oOMmeHHBIX mporeccax. dDepMEeHTaTUBHBIM XapakTep
peaknuii KJIeToYHoro meradosm3ma. DEpMEHTHI, WX CTPOCHHE, CBOWCTBA M MEXAHU3M JICHCTBHS.



Kodepmentsl. OTinunst pepMEHTOB OT HEOPraHMYECKUX KaTalM3aTOpOB. benku-akTuBaToOpsl U OEIKuU-
MHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX PEeaKLUi OT pa3iIMyHbIX (aKTOPOB.

[lepBuuHBIiI CHHTE3 OpraHMYECKUX BemecTB B KieTke. DoTtocuHTe3. AHOKCcucenHvll U
oxcuzeHuvili pomocunmes y baxkmepuil. Ceemocodouparowjue nueMeHmsvl U NUSMEHMbl PEaKyuOHHO20
yenmpa. Ponp xmoporactoB B nporecce ¢porocunteza. CBeToBas u TeMHOBas ¢a3pl. PomoodvixaHue,
C3., C4- u CAM-munwer hpomocunmesa. IlpoagykTuBHOCTh (hOTOCHHTE3a. BiusiHue pa3audHbIX (pakTopoB
Ha CKOpOCTh (poTocHHTE3a. 3HaYeHHE POTOCUHTE3A.

XemocuHTe3. Pa3zHooOpa3ue OpraHn3MOB-XEMOCHHTETUKOB: HUTPUDUIUPYIONIUE OaKTepuH,
xKene300aKkTepuu, cepoOaKTeprn, BOJIOPOIHbIE OakTepun. 3HaueHHEe XeMOCHHTE3a.

Ana’pobnble opraHu3Mbl. Buasl Oposkenus. [IpomykThl OpokeHUSS M UX HUCIHOJIb30BaHUE
4eJI0BEKOM. AHa pOOHBIE MUKPOOPTraHU3MbI KaKk 00BEKThl OMOTEXHOJIOTUU U BO30OYyAUTETH OOJIe3HEH.

AdpoOHBIE OpraHU3MEBIL. JTamnbl 3HEpreTndeckoro ooMeHa. [loaroroBuTenbHbIi dTam. [nukonus —
0ECKHCIOPOAHOE PACHICTNICHHE TITIOKO3BI.

buonoruueckoe OKuUCIEHHE, WM KIETOYHOE JbIXaHue. Poiib MUTOXOHApHI B Ipoleccax
Ouosiornyeckoro okucinenus. Luknuueckue peakuuu. OxucnutenbHoe (ochopunupoBanue. Iunepeus
Membpannoeo  epaduenma  npomonos. Cummes AT®D: paboma npomounou ATD-cunmasol.
[IpenmymiectBa a’poOHOro myTH oOMeHa BemlecTB Tepea  aHa’poOHBIM.  DPQPEeKTHBHOCTH
SHEPreTHYeCKOro oOMeHa.

JdeMmoHcTpamun

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

Tabmuiet u cxembl: «@OTOCHHTE3Y, «IHEpreTudeckuii oomen», «buocunres 6enka», «CTpoeHue
bepmenTa», «XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYAOBAaHWE MJii IPUTOTOBIEHMSI TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

o JlaGopaTtopHasa padGora «/3ydeHue KaTaJIUTHUUECKOW AaKTUBHOCTH (EepMEHTOB (Ha mpuMepe
aMUJIa3bl WIKM KaTaaasbl)y.

o JlaGopaTtopHasa padora «/3yueHue (epMEHTATHBHOTO pACLICIJIEHHUs IEpOKCHIa BOJOpoJa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX).

o JlaGopaTopHas pa6ora «CpaBHEHHE MTPOLECCOB (POTOCUHTE3A U XEMOCHHTE3a».

o JlaGopaTopHas padora «CpaBHEHHE ITPOLECCOB OPOKEHUS U IBIXAaHUSD.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJIeTKe

Peakuuu marpuuHoro cunresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B pEAKLUAX MAaTPUYHOIO CUHTE3A.
Peanuzanus HacnenctBeHHOM uHpopManuu. ['eHeTnueckuil koj, ero cpoicTBa. TpaHCKpumuus —
MarpuuHblid cuHTe3 PHK. I[IpuHIMOBI TpaHCKpUIIIMK: KOMIUIEMEHTAPHOCTb, aHTHUIAPAJIEIBHOCTD,
acumMeTpuIHOCTh. Co3spesanue mampuynvix PHK 6 sykapuomuuecxotu kniemke. Hexooupyrowue PHK.

Tpancnsuuss u e€ osranbl. Yuactue TpaHcnopTHeix PHK B OuocunTesze Oenka. VYcinoBus
6uocunresa Oenka. Koguposanue amuHokucaot. Ponb pubocom B GrocuHTe3e OemKa.

Cogpemennvie npedcmasneHuss o cmpoeHuu 2enog. OpraHuzanus TeHOMa Yy NPOKapUOT U
SyKapuoT. Perynsauus akTUBHOCTH T€HOB y mpokapuot. ['mmoreza omepona (®. XKako6, XK. Mano).
Monexynapnvle mexanuzmvl dKcnpeccuu 2eHo8 y dykapuom. Ponv xpomamuna 6 pecynayuu pabomul
2enos. Perymnsnns oOMEHHBIX IPOIeccOB B KieTke. KieTounslif romeocTas.

Bupycbl — HekneTouHble (QOpMBI KHU3HM M OOJMraTtHele mnapazutbl. CTpoeHue MpOCThIX U
CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaron. ;Kuszneunwviti yuxn JJHK-cooepocawux seupycos,
PHK-cooeporcawux supycos, bakmepuogazos. Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

Bupychsle 3aboneBaHusi yenoBeka, UBOTHBIX, pactenuit. CIIMI, COVID-19, counanbHble u
MEAUIMHCKUE MPOOIEMBI.



Buoungpopmamuxa: unmeepayus u aumanus Oonvuux maccueoe («bigdatay) cmpykmypHuix
buonocuueckux OaumHvix. Hanomexmonoeuu e ouonocuu u meouyuue. Ilpoepammupyemvie @yHkyuu
benxos. Cnocobvl 00cmasKu 1eKapcme.

JdemMoHcTpanuu

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

Tabmuub! u cxemsl: «buocunTes Oenkay, «I eHeTnYecKkuid Koy, «Bupycen», «bakrepruodarmy.

o IIpakTnueckas padora «Co3nanue MOJICIU BUPYCay.

Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKH

Knerounsnii 1k, ero nepuoas! u perymsmus. Matepdasza u muro3. OCOOEHHOCTH MPOLIECCOB,
mporekamux B uHTepdasze. I[loaroroBka  kiIeTku K JeneHHr0.  [IpecuHTETHYECKUi
(IOCTMUTOTUYECKUI), CHUHTETHUYECKUH M  IOCTCHUHTETUYECKUM (IPEMUTOTHUYECKUH) IEpPUOJIBI
nHTEep(Da3hI.

Marpuunsiii cunre3 JHK — pennukanus. [Ipunnune! permukanuu [JHK: xoMmieMeHTapHOCTB,
IIOJIYKOHCEPBATUBHBIM CHUHTE3, aHTUNapauieabHOCTh. Mexanm3m permkannn JJHK. Xpomocowmsr.
Crpoenne xpomocoMm. Tenmomepsl M Tenomepasa. XpPOMOCOMHBIM Ha0Op KIETKH — KAPUOTHIL
JIMTIIONAHBIN U TarIONAHBIN HA0OpBI XpoMocoM. ['oMonorudHbie XpoMOCcOMBI. [1010BbIE XPOMOCOMBI.

JHenenne knetkn — Muto3. CTaiuu MHUTO3a U NPOUCXOMSIINE B HUX IMPOLECCHl. TUIBI MUTO3A.
Kapnokunes n nuroknnes. buosornueckoe 3HaueHHE MUTO3a.

Perynsanus mutotndeckoro nukia kietku. [Iporpammupyemas kiierouHasi TuOenb — anomnros.

Knerounoe sipo, XpoMocombl, (YHKIHMOHANbHAS TEeHOMHKA. Mexanusmel nporugepayuu,
oughghepenyuposku, cmapenus u cubenu Kiemok. «Lugposas knemrka» — Ououngopmamuueckue
Mooenu QYHKYUOHUPOBAHUSA KILEMKU.

JdemMoHcTpanuu

Tabmumpr u  cxembl: «KU3HEHHBIM MUK KIETKH», «MuT03», «CTpOoCHHE XPOMOCOMY,
«Penmukanms [JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTpenapaThl: «MHUTO3 B KIETKaX KOPEIIKa JIYKay.

e JlabopaTopnasi padora «/3yueHne XxpoMOoCcOM Ha FOTOBBIX MUKpOIIpenapaTax».
e JlaboparopHnasi pabora «HabOmioneHue MuTo3a B Kie€TKax KOHYMKa KOpellKa Jyka (Ha rOTOBBIX
MUKpOTpenaparax)y.

Tema 9. CTtpoenue u pyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpasue opraHnu3MoB. OJHOKJIETOUHbIE, KOJIOHUAIbHbBIE, MHOTOKJIETOUHBIE
OpPTraHU3MBI.

Oco0OeHHOCTH CTPOEHUS U JKU3HENEATEIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHbIE TPHObI, OHOKJIETOYHBIE BOJAOPOCIH, IpyrUe NpoTUCTh. KoloHManbHbIe OpraHu3MBbI.

B3aumocBs3p 4YacTell MHOIOKJIETOUHOIO oOpraHuzMa. TkaHM, OpraHbl M CHCTEMBI OpIaHOB.
OpranusMm kak exquHoe nenoe. ['omeocras.

Tkanu pacreHuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBareibHasl, MOKPOBHAs, MPOBOASIIAL,
OCHOBHasi, MexaHnyeckasi. OCOOEHHOCTH CTpOeHUs, (YHKIHMM M pacHojoKeHUs TKaHed B opraHax
pacTeHui.

TkaHu XUBOTHBIX M 4YEJIOBEKA. THNBI KUBOTHBIX TKAaHEH: SMUTENINANbHAs, COCAUHUTENbHAS,
MbIllIeyHas, HepBHasg. OCOOEHHOCTH CTpoeHus, (YHKUMH M pACIOJIOKEHHUS TKaHEH B oOpraHax
KUBOTHBIX U YEJIOBEKa.

Opranbsl. BereraTuBHbIE M TI'€HEpaTHBHbIE OpraHbl pacTeHud. OpraHbl M CHCTEMBI OpPraHOB
KUBOTHBIX U 4esoBeKa. DyHKIIMN OPraHOB U CUCTEM OpPTI'aHOB.

Omnopa Ttena opranusmoB. Kapkac pacteHuil. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI 1 BHYTpeHHUH ckeseT. CTpPOCHUE U TUIIBI COSTMHEHUST KOCTE.

JIBukeHne opraHu3MoB. J[BHK€HHE OJIHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE, KI'YTHKOBOE,
peCHUYHOE. /[BHKEHNE MHOTOKJIETOUHBIX PACTEHUI: TPOIIU3MBbI U HACTUU. J|BUYKEHNE MHOTOKJIETOUYHBIX
’KMBOTHBIX U YeJOBEKa: MbllIeyHas cucrema. Pediekc. CkeneTHble MBI U UX paboTa.



IInranue opranusmos. Ilornomenue BOABI, YIVIEKUCIOINO ra3a M MHUHEpAJbHBIX BELIECTB
pacrenusaMu. llutanue >XKMBOTHBIX. BHYTpPHIIONIOCTHOE M BHYTPHUKIJIETOYHOE mNuineBapeHue. lIuranne
IIO3BOHOYHBIX KMBOTHBIX. OTHENbl NUIIEBAPUTENBHOIO TpakTa. lIuIneBapuUTENBHBIC KENE3bl.
[InmeBapuTenpHas CUCTEMA YEIOBEKa.

pixanue opraHu3moB. [[pixanue pacrenuil. Jlpixanwe >xuBOTHBIX. Juddysus razoB uepes
MOBEPXHOCTh KiIeTKU. KoxHoe npixanue. JlpixarenbHas HoBepXHOCTh. JKabepHoe U JErouHoe JbIXaHue.
JlpIxaHWe IO3BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKA. OBOJIOLMOHHOE YCIOXHEHHE CTPOCHMS JIETKHUX
ITI03BOHOYHBIX XKMBOTHBIX. J[bIXaTelIbHAs cUCTEMaA 4eaoBeKa. MexaHu3M BEeHTWISLUUU JIETKUX Y NTHL] U
MJICKOMUTAOIMUX. Perymnsius apixanus. JprxareabHbie 00bEMBI.

Tpancnopr BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI PACTEHUN. TpaHCIOPT BEIECTB y
XKUBOTHBIX. KpoBeHOCHas cucrema u €€ opranel. KpoBeHOCHass CUCTEMa IO3BOHOYHBIX XXKMBOTHBIX U
yenoBeka. Cepale, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOparieHusi. IBONIOLHMOHHBIC
YCIIO)KHEHHUS CTPOCHHS KPOBEHOCHOM CHCTEMbI IO3BOHOYHBIX J>KMBOTHBIX. Pabota cepama u eé
peryJssnus.

Brinenenue y opraunsmMoB. Beinenenue y pacrenuil. Boigenenue y x&kuBoTHbIX. COKpaTUTEIbHbBIE
Bakyosin. Opranbl BblaeneHus. DuiubTpauus, ceKpeluus U 00paTHOE BCacChblBAaHHE KAaK MEXaHU3MbI
paboTel opraHoB BhiAeneHHs. CBS3b IMOJIOCTH Tela C KPOBEHOCHOW M BBIIEIHMTENBHON CHCTEMaMH.
Bbinenenne y MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. [louku. CrpoeHue U (PyHKIHMOHUpOBaHHE
HedpoHa. OOpa3oBaHuEe MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoOB. 3allUTa y OAHOKJIETOYHBIX OpraHu3MoB. CHopbl OakTepuil U LUCTHI
pOoCTEHINX. 3aliuTa Y MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. CpeacTBa nmacCMBHON M XMUMHUYECKOU
3amuThl. DUTOHIUABI.

3amuTa y MHOTOKJIETOYHBIX XUBOTHBIX. IIOKpOBBI M MX NpOM3BOAHBIE. 3alMTa OPraHU3Ma OT
Oonesneli. IMMyHHast cucrema 4enoBeka. KIeTOUHBIH M TyMOpalbHBI UMMYHUTET. Bpoxn&HHBIN 1
NpUOOPETEHHBIN crienupUIecKuil MMMYHUTET. Teopus KIOHaJIbHO-ceIeKTUBHOro ummyHuterta (II.
Opnux, ®. M. bepner, C. Tonerasa). BocnanuTenbHble OTBETHl OpraHu3MoB. Poib BpoOXaAEHHOIO
MMMYHHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00JIeBaHUH.

PasgpaxxumocTs M perynsuus y opraHu3MoB. Pa3zapakuMoCTh y OJHOKIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisinus y pacTeHuil. POCTOBBIE BEIECTBA M UX 3HAYCHUE.

HepBHas cucrema u peduiekTopHas peryisuus y *KMBOTHbIX. HepBHas cucrema u €€ OTHENbl.
OBOJIOIIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBI y >KMBOTHBIX. OTHENBI TOJIOBHOTO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pediiekc u pednexkropHas ayra. besyciaoBHbie U yCIOBHBIE PEIICKCHI.

['ymopasibHas peryssnus U S3HIOKPUHHAS CUCTEMA )KMBOTHBIX M 4eJloBeKa. JKene3sl S HAOKPUHHON
CUCTEMBI M HUX TOPMOHBI. JleWicTBHE TOPMOHOB. B3aMMOCBSA3b HEPBHOM U HSHAOKPUHHOU CHCTEM.
I'unoranamo-runoguzapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuupt u  cxembl: «OJIHOKJIETOYHBIE BOJOPOCIM», «MHOTOKJIETOUHBIE BOJIOPOCIHY,
«bakrepun», «lIpocreiimme», «Opranbl IBETKOBBIX pacTeHUi», «CHUCTEMBI OPraHoB IO3BOHOYHBIX
KUBOTHBIX», «BHYTpeHHee CTpoeHHME HAaceKOMbIX», «TkaHM pacreHui», «KOpHEBBIE CHUCTEMBI»,
«Ctpoenue ctebnst», «CTpoeHHe JHCTOBOM TUTACTUHKWY», «TKaHW >XKUBOTHBIX», «CKEIeT dYeloBeKay,
«[IumeBapurensHass cucrema», «KpoBeHOocHass cucremayn, «JlpixaTenbHas cucrteMa», «HepBHas
cucreMa», «Koxkar», «MpleuHas cuctema», «BpiienutenbHas cucreMay, « JHIOKPUHHAsS CHCTEMay,
«Ctpoenne Mmple», «MMmmyHuteT», «KumeyHonosocTtHelie», «(Cxema MUTaHUS PacTEHUN»,
«KpOBEHOCHBIE CHCTEMBI IMO3BOHOYHBIX >XMBOTHBIX», «CTpoeHHE Tuapbl», «CTpoeHHE IIIaHApUun»,
«BuyTpeHHee cTpoeHue JA0XKIeBOro 4epBsi», «HepBHas cuctema peio», «HepBHas cucrema JIATYIIKNY,
«HepBHas cucrema npecmbikaromuxcs», «HepBHas cuctema nTuny, «HepBHas cuctema
MJIEKONUTAOMNX Y, «HepBHas cucrema uenoBekay, «Pediaexcy.



O6opynoBaHme: CBETOBOM MHKPOCKOI, MHKpPOIpPEnapaTsl OJHOKICTOYHBIX OPTraHU3MOB,
MHUKpOIpenaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, WIJIOKOXKHUX, >KUBBIC
9K3EMIUIAPhl KOMHATHBIX pAacTeHUil, repbdapuu pacTeHHM pa3HBIX OTIEJIOB, BIIAXKHBIE Mpernaparbl
KUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUICKIIUHA OCCIIO3BOHOYHBIX JKHBOTHBIX, CKEIIET YEIOBEKa,
o0opyJIOBaHUE I JIEMOHCTPAIlMM MOYBCHHOTO W BO3AYIIHOTO IMUTAHUS PACTCHUH, PaCIICTIICHUS
Kpaxmasia ¥ OeJKOB Moj JeHCTBHEM (EpMEHTOB, OOOpYAOBaHME Ui JEMOHCTPALMM OIBITOB IO
M3MEPEHUIO JKU3HEHHOW EMKOCTH JIETKHMX, MEXaHU3Ma JbIXaTEJIbHBIX JBUKEHUN, MOJEIHU TOJIOBHOIO
MO3Ta Pa3INYHbIX )KUBOTHBIX.

o JlaGopaTopHas padora «/3yueHue TkaHel pacTCHUI».
o JlaGopaTopHas padora «/3yueHue TkaHel KUBOTHBIX).
o JlaGopaTopHas padora «/3yyeHure opraHoB IIBETKOBOI'O PACTEHUS.

Tema 10. Pa3MHO:KeHMe U Pa3BUTHE OPTraHU3MOB

@opMbl pa3MHOXEHHUS OPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) M IMoJioBoe. Buabl
0ecroJoro pa3sMHOKEHUS: TIOYKOBAaHUE, CIIOPYIIALHNS, PparMeHTaIHs, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxenue. IlonoBeie kneTku, wim ramersl. Meio3. Craauu meiosa. IloBenenue
xpoMocoM B Meno3e. Kpoccunrosep. buosmornueckuii cMpIcil Melio3a M MOJOBOTO Ipouecca. Melo3 u
€ro MeCTO B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[Ipen3zaponpiieBoe paszputue. I'ameroreHe3 y >kuBOTHBIX. [lonoBbie xene3bl. OOpa3oBaHHE U
pa3BUTHE NOJIOBBIX KieTOK. CriepmaroreHnes v oorene3. CTpoeHHe MOJIOBBIX KIETOK.

OmnogoTBopeHre U 3MOpHOHAIBHOE pa3BUTHE JKUBOTHBIX. CrHocoObl  OIJIOJOTBOPEHHUS:
Hapy»KHO€, BHyTpeHHee. [lapTenorenes.

WunuBuayanbHOe pa3BUTHE OpPraHU3MOB (OHTOreHe3). OMOpHOJIOTHS — Hayka O pa3BUTHUU
opraHusMoB. Mopgocenes — o0Ha u3 enaeuvix npodrem smopuonocuu. Konyenyus mopghocenos u
mooenu mopgoecerneza. Craguu >MOpUOreHe3a KUBOTHBIX (Ha mpumepe Jsarymku). Jpo6nenue. Tumsl
npobnenus. /lemepmunuposannHoe u HedepmMunuposanHoe Opoobnenue. brnacmyna, munwvr 6aacmyn.
OcobenHoctu ApoOIeHUS MIEKONUTAIOMIMX. 3apObIIeBbIe JIUCTKH (racTpyisuus). 3aKiajika OpraHoB
M TKaHel U3 3apoJbllIEBBIX JHCTKOB. B3auMHOe BiMsSHME YacTed pa3BUBAIOLIETOCS 3apojibliia
(oMOpHoHanbHAsT UHAYKLHKA). 3aKkiajika TUIaHa CTPOEHHUS >KMBOTHOTO KakK pe3yibTaT HepapXUUYecKUX
B3aUMOJICHCTBUYN T€HOB. BiusHue Ha SMOpHOHATEHOE pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOMICH
Cpelbl.

Poct u pasButne xuBOTHBIX. [locTaoMOpuoHanbHbI nepuoa. [IpsMoe u HempsMoe pa3BHUTHE.
Pa3Butne ¢ meramopozom y 0ecro3BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX. brHonornyeckoe 3HauYeHUE
MPSIMOTO W HEMPSIMOTO PAa3BUTHUSI, UX PACTIPOCTPAHECHHE B MPUPOJE. TUTIBI pOCTa KUBOTHBIX. DaKTOPHI
PEryJsiliud POCTa XUBOTHBIX W dYesioBeka. CTauM MOCTIMOPHOHAIBLHOTO PAa3BUTHUS Y >KHUBOTHBIX M
yenoBeka. [lepuoapl onToreHe3a yenoeka. CTapeHne U CMepTh Kak OMOIOTHYECKHUE MPOIIECCHI.

PasmHoxeHne u paszButue pacreHuil. 'ametoput u cnopoput. Meio3 B JKU3HEHHOM IMKIIE
pactenuii. OOpa3oBaHue cIop B Tpolecce Meio3a. ['amerorene3 y pacreHuid. OIIOIOTBOpPEHHE H
pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. JIBOWHOE OIUJIOIOTBOPEHHE Y I[BETKOBBIX PACTCHHIA.
OO0pazoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETYISIIIUN OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmupr u  cxembl: «BereraTuBHOEe pa3MHOXKeHHE», «THIBI OECMONOro pa3MHOXKEHUS,
«Pa3MHOXeHUE XJIaMUJIOMOHAb», «Pa3MHOXEHUEe H3BrIIeHb», «Pa3MHOXeHue TUiapel», «Meio3y,
«XpoMmocombl», «l'amerorenes», «CTpoeHue SULEKIETKH W crepmaTo3onaa», «OCHOBHBIE CTaauu
oHTOTeHe3a», «lIpsAmoe m Hempsimoe pazBuTHe», «Pa3zBuThe Mailckoro xyka», «Pa3zButue capaHum,
«Pa3Butne nArymkun», «JIBoiHOE OIUIOOTBOPEHHE Y IBETKOBBIX pacTeHuit», «CTpoeHue CceMsH
OJIHOJIOJIbHBIX U JIBYJOJIbHBIX pacTeHUN», «KU3HEHHBIN UK MOPCKOM KanmycTb», « KU3HEHHBIA ITUKIT
Mxay, « Ku3HEeHHBIM LUK MaNOPOTHUKAY, « ) KU3HEHHBIM LIUKI COCHBI».



O6opynoBaHme: CBETOBOW MHKPOCKOI, MHUKPOIPENapaThl SUIEKIECTOK M CIEPMAaTO30HIOB,
Mozenb «L{UKII pa3BUTHSA JISATYIIKN.
e JlaGopaTopHas padora «/3yueHre cTpOeHUs MOJIOBBIX KJIETOK Ha FTOTOBBIX MUKPOIIPENapaTaxy.
e IlpakTnueckas pabGora «BplsBICHHME NPU3HAKOB CXOACTBA 3apOJBIIIEH  IMO3BOHOYHBIX
YKUBOTHBIX).
o JladopaTopHas padora «CTpoeHUE OPraHOB Pa3MHOKEHUS BHICIIUX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hcropus cTaHOBJICHHUS W Pa3BUTHS T€HETUKM Kak Hayku. PaGotel I'. Mennens, I'. ne ®pusa, T.
Moprana. Ponp oreuecTBeHHBbIX yu€HBIX B pasButuu renetukd. Paborer H. K. Komsmosa, H. W.
BaBunoBa, A. H. benosepckoro, I'. JI. Kapmewenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHUE MOHATUS U CHUMBOJIbI. [ OMOJIOTrMYHBIE XPOMOCOMBI, AJIJICIbHBIE T'€HBI,
QIbTEPHATUBHBIC NPHU3HAKH, JOMUHAHTHBIA M PELECCUBHBIM NPHU3HAK, TOMO3UT0Ta, TE€TEPO3UTOTA,
qucTas JIMHUS, THOpUIBI, reHoTull, (peHotun. OCHOBHBIE METOIbI TCHETHUKH: THOPHIOIIOTHYECKUH,
LUTOJOTUYECKUNA, MOJIEKYJIIPHO-T€HETUUECKHUIA.

JdeMoHcTpamun

[loprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. W. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, H0. A. ®unmunuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBbI CKPEIIMBAHUSI.

o JlaGopaTopnas pa6ora «/{po3oduna kak 0ObEKT FreHETHUYECKUX UCCIEAOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemubanue. [lepBbiii 3akoH Menaens — 3aKOH eAMHOOOpa3us TUOPUIOB
rnepBoro mnokoJieHus. IIpaBuiio nomuHupoBanus. BTopoi 3akoH MeHaenss — 3aKOH pacIlEIUICHUS
Mpu3HaKoB. [{uTomornueckre OCHOBBI MOHOTHOPHUIHOTO CKPEIIMBaHUs. [ UTIOTE3a YUCTOTHI TaMET.

AHanusupyroee ckpeuuBanue. IIpomexxyTouHbli XapakTtep HacienoBaHus. PacuieneHue
MIPU3HAKOB IIPU HETIOJHOM IOMUHUPOBAHUMU.

Jurubpugnoe ckpemmBaHue. Tperuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO HAcCIlIeIOBAaHUS
Mpu3HaKoB. [[uTomornueckre OCHOBBI AUTUOPUAHOTO CKPEIIUBAHUSI.

CuemnnenHoe HacienoBanue npusHakoB. Pa6otel T. Moprana. CuernieHHoe HacleoBaHHe TeHOB,
HapylIEHUE CLUEIJICHUS MEKy T€HaMU. XPOMOCOMHasl TEOPUS HACJIEICTBEHHOCTH.

I'enernka mnosa. XpPOMOCOMHBIM MeEXaHM3M ONpENENeHUs Toja. AYTOCOMBI U TOJIOBbIE
XpPOMOCOMBI. ['OMOraMeTHBIi M reTeporaMeTHbI noil. ['eHeTnyeckass CTpyKTypa MOJOBBIX XPOMOCOM.
HacnegoBanue npu3HakoB, CLETIEHHBIX C ITOJOM.

l'enotun xak 1enoctHas cucrema. [lnedoTponuss — MHOXECTBEHHOE JCHCTBUE TIEHa.
MHoxecTBeHHBIN ayienu3M. B3aumojelicTBue HeauienbHbIX TeHOB. KoMIieMeHTapHOCTh. DNucTas.
[Tonumepust.

I'eneTnyeckuii KOHTPOJIb PA3BUTHUS PACTCHUN, )KHBOTHBIX U YETIOBEKA, a TaAKkKe (PU3NOIOTUUECKUX
MPOLIECCOB, TIOBENECHUS M KOTHUTHBHBIX (yHKIWH. [‘eHeTHueckne MexXaHU3Mbl CHMOHOTEHE3a,
MEXaHU3MBbI B3aUMOJCHCTBUS «XO3IMH — MAPa3uT» U «XO35IMH — MUKPOOHOMY. [ 'eHeTHUeCKne acTieKThI
KOHTPOJISI U U3MEHEHHUS HACTIEACTBEHHON MH(OPMAIIHU B TTIOKOJICHHUSIX KJIETOK i OPTaHU3MOB.

JdemMoHcTpanuu

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

Tabmuubr m cxembl: «llepBplii W BTOpOW 3akoHBI Menpaens», «Tpetuit 3akoH MeHaems»,
«AHanm3upymomee ckpemuBanue», «HemonHoe nomumHHpoBaHue», «CLEIVIEHHOE HACIEJOBaHUE
NpU3HAKOB y npo3odunsl», «['eHernka momnay, «Kapuotun uenoBeka», «Kapuotun apo3oQuis,
«Kapuotun nrutibl», « MHOKECTBEHHBIN ajienn3My», «B3auMoaeiicTBre reHoBY.

O6opynoBaHue: MOJENb Il JIEMOHCTpAIlMU 3aKOHOB €JIMHOO0Opa3usi THOPHUIOB IEPBOTO
IIOKOJIEHUS M PAaCIICIUIEHHUs IPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHAa HE3aBUCUMOTO



HacJeJOBaHUS MPU3HAKOB, MOJENb Il JEMOHCTPALMM CUEIUICHHOTO HAacCJeIOBaHUsS MPHU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpompenapar: «J{po3odumay.
e IIpakTnueckas padora «l/3yueHue pe3yapTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBI.
e [IIpakTnueckas padora «l3yueHue pe3yapbTaToB TUTHOPHUIHOTO CKPEIIUBAHUS Y APO30PUIBIY.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

BsaumopeiictBue reHotuna u cpensl npu popMupoBanuu ¢peHotumna. M3MeHUNBOCTh MPU3HAKOB.
KauecTBeHHble M  KOJIMYECTBEHHbIE TMPU3HAKK. BUIbI HW3MEHUYMBOCTU: HEHACIEJICTBEHHAs W
HACJIEACTBECHHAS.

Monudukanonnass u3MeHYMBOCTh. Ponb cpensl B GopMmupoBaHMM  MOAM(PUKAMOHHON
u3MeHuuBoct. Hopma peakinuu npusHaka. BapuanuoHsblil psin ¥ BapuauuoHHas kpuBas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON H3MEHYHBOCTH.

I'enmorunnueckas  u3MeHYHUBOCTHL. CBOHMCTBA  TI'€HOTUIIMYECKOM  H3MEHYMBOCTA. Buasl
TFeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KombunatuBHass M3MEHUMBOCTh. Melo3 UM TMOJNOBOIM mpolecc — OCHOBAa KOMOWHATHUBHOM
M3MEHYMBOCTU. Poib KOMOMHATHBHOW HM3MEHYMBOCTH B CO3[JaHMM T'€HETHYECKOTO pazHooOpasusi B
Ipezeax OMHOro BUAA.

MyTanmonHass U3MEHYMBOCTb. BUIbl MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CTIOHTaHHbIE
Y MHAYLMPOBAaHHbIE MyTallMU. SInepHble U nuTOILUIa3MaTuyeckue Mytauuu. CoMaTUYECKUE U MOJIOBbIE
MyTanuu. [lpuunMHBl BO3HUKHOBEHHUsI MyTanuil. MyTareHol W WX BIUSHHE HAa OpPTaHU3MBI.
3aKOHOMEPHOCTH MYTALlMOHHOI'O IIpoliecca. 3aKOH TOMOJOIMYECKHX psI0B B HACIEACTBEHHOMN
u3menuuBoctu (H.W. BaBunoB). BuesinepHas ©'3MEHUMBOCTh U HACTIEACTBEHHOCTD.

Onucenemuxa u 3NULEHOMUKA, pPONb INUSEHEMUYECKUX (Hakmopoe 8 HAClIe008aHuu U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JdemMoHcTpanuu

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

Tabmumet u cxembl: «Bumgel  u3MeHunBOCTH», «MoaudpuUKaMOHHAsT W3MEHYUBOCTDHY,
«KoMOuHaTHBHAs W3MEHUYUBOCTHY, «Meho3», «OmiogorBopenue», «l eHernueckue 3a0o0leBaHUS
yenoBekay, « Buasl myranuin.

O6opynoBaHue: >KMBbIE U TepOapHble OK3EMIUISIPl KOMHATHBIX PAcTeHUH, PHUCYHKHU
(pororpadun) >KUBOTHBIX C PA3TMUYHBIMHA BUJAMU H3MEHYUBOCTH.

o JlaGopaTopuasi padora «/ccienoBaHue 3aKOHOMEpPHOCTEH MOIU(DUKAIMOHHOW HM3MEHUHUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifia U BApUALIMOHHON KPUBOW».
e [IIpakTnueckas padora «Myranuu y po30¢puibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eneTuka 4esaoBeka

Kapuorun dgenoBeka. MexayHapoaHas IporpamMma HMCCIEIOBAaHHsS I'€HOMa 4YesloBeka. MeTomsl
M3y4YeHUs TEHETHKHU YeJIOBEKa: TeHEAIOTMUECKHi, OJM3HEIOBBIN, IUTOTCHETHYECKUH, TTOMYJISIIMOHHO-
CTaTUCTUYECKUH, MOJIEKYJIIPHO-TE€HETUUECKHIA. CoBpeMeHHOe OIpeeIEHUE TEeHOTHIIA:
MOJITHOTEHOMHOECEKBEHUPOBAaHNWE, TE€HOTUIUPOBaHWE, B TOM uucie ¢ nomoupio [II[P-ananuza.
HacnencrBennsle 3aboneBaHusi yenoBeka. ['eHHbIE M XPOMOCOMHBbIE 0OJie3HM dYenoBeKka. bonesnu ¢
HACJIEICTBEHHOW MPeApacloI0KeHHOCThI0. 3HAU€HWE MEAUIIMHCKONW T'€HETUKH B NMPEeAOTBpAIlleHuU U
JIEYCHUN TEeHETHYeCKUX 3a0oyieBaHMN uenoBeka. MeIUKO-TeHETUYECKOEe KOHCYIbTHPOBAHHE.
CtBonoBbIe KIEeTKH. [IOHSATHE «T€HETHUYECKOTO Tpy3a». DTUUECKUE aCMEKThl UCCIIEOBAaHUIA B 00JIaCTH
peIaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KJIETOK.

I'eneTndeckue (axToppl TMOBBIIIICHHOW UWYBCTBUTEIHHOCTH 4YeEOBEKa K (PU3MUECKOMY U
XUMHUYECKOMY 3arps3HEHUI0 OKpYKalollew cpeapl. ['eHeTnueckas mpeapacnoyioKEeHHOCTh YEIOBEKa K
MaTOJIOTUSIM.

JdemoHcTpauuu

Tabmumper u  cxembl: «Kapuotun uenoBeka», «MeToapl H3yueHUS] TEHETHKU 4YeJIOBEKay,
«["eneTnueckue 3a00JIEBaHUS YETTOBEKAY.



e IIpakTnueckas padora «CocTaBieHUE U aHAIU3 POJOCIOBHON Y.

Tema 15. Cennexkuusi OpraHusMoB

JomMecTukanus U celekius. 3apokaeHue CeJIeKUn 1 joMectukanuu. Ydyenue H. M. BaBuiona o
[{eHTpax MPOUCXOXKICHUS ¥ MHOTO0Opa3us KyJIbTypHBIX pacTeHHU. POJIb CelleKIuu B CO3JaHUU COPTOB
pacTeHud U 1Opoxa O KUBOTHBIX. CopT, mMopoja, IITaMM. 3aKOH TOMOJIOTHYECKUX PSJI0B B
HacnecTBeHHOH n3menunBocty H. Y. BaBuiosa, ero 3HaueHue JUist CelIeKIMOHHON paboThI.

Mertoapl ceneKIMOHHOU paboThl. ICKyCCTBEHHBIN OTOOP: MacCOBBIN M MHANBUYaTbHBINA. DTarbl
KOMOWHAIIMOHHOKM ceneknuu. VcmbITaHue Mpou3BOAUTENCH 1O MOTOMCTBY. OTOOp 1O TEHOTHITY C
MTOMOIIIBIO OIIEHKH (PEHOTHIA IIOTOMCTBA U OTOOP 1O TEHOTHUITY ¢ oMotk ananu3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ| CEJICKIIMOHHOW paboThl. PanualnoHHbIN U XUMUYECKUN
MyTareHe3 KaK HCTOYHHUK MYTAllil y KyJbTypHBIX ()OpM OpraHm3MoB. M Coiib30BaHHE TE€HOMHOTO
penaKkTUpOBaHUS U MeETOAOB pekoMmOuHaHTHBIX JIHK it momydeHMs: MCXOQHOTO MaTepwaiia Jis
CEJICKIIHH.

[Tonyuyenue nonurionnoB. BHyTpuBuaoBas rubpuansaius. bIn3kopoACTBEHHOE CKpEIMBAHHE,
unu uHOpuauHT. HepoacTBeHHOE CKpelMBaHUE, WIM ayTOpuUIuHT. [eTepo3uc W ero NpUYUHBIL.
Hcnonws3oBanue rerepo3uca B ceneknuu. OtpanéHHas rubpuausanus. [Ipeomonenue Oecruioaus
MEXBHJIOBBIX THOPHIOB. JIOCTHIKEHUS CENEKIIMN PACTEHUN U XKUBOTHBIX. «3e1éHAsl pesoNtoyusy.

CoxpaHeHHe U U3y4yeHHE T'eHETUUYECKHX PECYpCOB KYJIBTYPHBIX PACTEHUU M WX JUKUX POJUYEH
JUTsL CO3JITaHUsI HOBBIX COPTOB M THOPUJIOB CEIIbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u
ynpasieHue 2eHemuyecKUMU pecypcamu CelbCKOXO3SAUCMBEHHBIX U NPOMBICIIOBbIX HCUBOMHBIX 8 YETIAX
VAYUULEHUS. CYUeC8YIOUUX U CO30aHUsI HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUcCe ¢ NpUMeHeHuem
COBDEMEHHBIX MeMO008 HAYUHbIX UCCAe008AHUL, NePed08bIX Udell U NePCNEeKMUBHBIX MEeXHON02U.

JdemMoHcTpanuu

[Hoprpersr: H. . BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykssnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuubl U cxeMbl: «LleHTpBI MPOUCXOKIECHUS 1 MHOTOO0Opa3us KyJbTYPHBIX PACTEHUN», «3aKOH
TOMOJIOTUYECKUX PSAIOB B HACJIEICTBEHHOM HW3MEHUMBOCTH», «MeTonbl cenekuuny, «OTaanéHHas
rubpuanzanus», «MyTtareHes3».

e JlaGoparopHas padora «/3yuyeHue COpPTOB KyJIbTYPHBIX PACTEHHMH W TOPOA JOMAIIHHUX
JKMBOTHBIX Y.

e Jlaboparopnasi padora «l/3ydeHne METOI0B CEIEKIIMA PACTEHUI».

e IIpakTnueckas padora «IIpuBuBKa pacTeHUIl».

JOkckypeust «OCHOBHBIE METOABI M JOCTHKECHHS CEJeKIMM PACTeHUW M IKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (epMy, COPTOUCHBITATENbHBI y4acTOK, B TEIUIMYHOE
XO035ICTBO, B 1a0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. buoTexHoJ0rusi M CHHTETHYeCKasa OMOJIOrHs

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE U TKaHEBblE KYIbTYPHI,
MUKPOOPTaHU3MBI, UX XapaKTepucTuka. TpaauimoHHass OMOTEXHOJIOTHS: XJIeOOIMEUYeHHEe, MONyuyeHUe
KHUCJIOMOJIOYHBIX MPOAYKTOB, BUHOJICIIHE. MukpoOHoIOTHIeCKHit CHHTE3. OOBEKTHI

MUKpOOHOIOrnyecKux TexHoaoruil. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.

CozaHne TEXHOJIOTMH M MHCTPYMEHTOB IEJICHAIIPABICHHOTO M3MEHEHUS M KOHCTPYHPOBAHMS
T€HOMOB C L€JbI0 IOJYYEHHUs OPraHU3MOB M UX KOMIIOHEHTOB, COJEpXKAllMX HE BCTPEUYANOILMECS B
MpUPOie OMOCHHTETHUECKHE MTYTH.

Knerounas wHxkeHepus. MeTonbl KyiabTypbl KIETOK M TKaHEH pACTEHUHW W JKUBOTHBIX.
Kpunob6anku. ComaTrueckas ruOpuau3anust 1 comaTuueckuii amOpuorenes. Vcrnonp3oBaHue ramiouioB
B CCIIEKIIMM DPACTE€HUH. [lonyyenue MOHOKIOHANbHbIX anmumen. Hcnonb3oeanue MOHOKIOHANbHLIX U
NONUKNOHANbHBLIX — anmumen 6 meouyune. VICKYCCTBEHHOE OIUIOJOTBOPEHHE. PeKoHCTpyKIus
AWLEKIETOK W KIOHMPOBAaHME JKMBOTHBIX. MeTOon TpaHCIUIaHTanMu sAep KIETOK. exuonocuu



0300pO6IeHUs,  KYTbMUSUPOBAHUS U  MUKDPOKIOHANLHO20 DA3SMHONCEHUSl  CeNbCKOXO3AUCTNEEHHBIX
KyIbmyp.

XpoMOCOMHAasi M TeHHasi WHKeHepus. VICKyCCTBEHHBI CHHTE3 I'€Ha W KOHCTPYMPOBAHHE
pexombunantHeix JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TEPCICKTHBBI
XPOMOCOMHOW ¥ T€HHON MHXEHEPHH. DKOJIOTUYECKHE M STHUECKUE MPOOIIEMbI TEHHOW MH)KEHEPUH.

Menunuackue OuorexHosoruu. I[loctreHomHas tudpoBas wmenunmna. [IIP-aumarnoctuka.
MeTabonOMHBINM aHalIW3, TEHOIIEHTPUYECKUI aHAIU3 MPOTEOMa YeJOBeKa ISl OLICHKU COCTOSHUS €ro
310poBbs. Mcmonp30BaHUE CTBOJIOBBIX KIETOK. TapreTHas Tepamusi paka. 3D-OwouHX)eHepus s
pa3paboTku (yHIaMEHTAIBHBIX OCHOB MEIUITMHCKUX TEXHOJOTHH, CO3JaHMs KOMIUIEKCHBIX TKaHEH
COYETAHMEM TEXHOJIOTUH TpEXMepHOro OuompuHTHHTa U ckadoiauHra Ui peleHus 3aaad
[IEPCOHAIU3UPOBAHHON MEIULIUHBI.

Cozmanue BEKTOPHBIX BaKIMH C IEIbI0 O0ecrleueHuss KOMOWHUPOBAHHOW 3allWTHl  OT
Bo30yauteneir OPBU, ycraHoBieHHe MONEKYISAPHBIX MeXaHU3MOB (yHkimonupoBanus PHK-
COJIEp>KaIlINX BUPYCOB, BHI3BIBAIOIIUX 0CO0O0 OMacHbIE 3a00JIE€BaHUS YeJIOBEKa U )KUBOTHBIX.

JdeMmoHcTpamun

Tabmuupl U cxembl: «lVcronb30BaHHE MHUKPOOPTAHM3MOB B IMPOMBIIUICHHOM IPOU3BOJICTBEY,
«Knerouynas uHxxeHepus», «I eHHast UHKEHEPHS».

e JlaGopaTopnas padora «/3yueHne 00beKTOB OMOTEXHOIOTHI.
e IIpakTnueckas padora «llomyueHre MOJIOYHOKUCIBIX TPOTYKTOBY.

JKckypeust «bHOTEXHONOTHMS — BaKHEWINAs MPOW3BOIUTENIbHAS CHJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO).

11 KJIACC

Tema 1.3apoxaenne u pa3sBUTHE IBOJIONMOHHBIX NPeACTaBJICeHUH B 0M010rHH

OpomonmonHas teopus Y. JlapeuHa. IIpennocsliku BO3HMKHOBEHMs JapBUHU3MA. JKu3Hb U
Hay4Has aedreinbHocTh Y. /lapBuHa.

JBuwxymue cuibl 3Boironuu BUIOB no Y. JlapBuHY (BbICOKasi MHTEHCUBHOCTb Pa3MHOXKEHMUS
OpraHM3MOB, HAcJE€ACTBEHHas HW3MEHYMBOCTb, Ooppba 3a CYIIECTBOBAHHWE, €CTECTBEHHBIH W
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunretnueckoi teopuu sBomouuu (CTD). HelTpanbHas Teopusi SBOJIIOLUU.
CoBpeMeHHass 53BOJIOLMOHHAsE OWOJOrHs. 3HAYEHHE OHBOJIOLMOHHOW Teopuu B (HOPMHPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUDA.

JdemoncTpanuu

[Toptpetsr: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, K. Krosse, U. lapsun, C.
C. Yersepuxos, U. U. llImaneraysen, /. Xonnein, /. K. benses.

Tabmuie! u cxembl: «Cucrema >xuoit mpupossl (1o K. Jlunuero)», «JlecTHUIa )KUBBIX CYIECTB
(mo Jlamapky)», «MexaHusM (GOpMUPOBAaHUS NPUCHOCOOICHUNH Yy pacTeHU W JKUBOTHBIX (110
Jlamapky)», «Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay», «Haxonku Y. [lapsuna», «PopMbl
060pnObI 3a cymecTtBoBaHue», «llopoasl romnybeit», «MHoOroobpasue KylabTYpHBIX (OPM KamycThD»,
«IToponpl momMamrHUX >KMUBOTHBIX», «Cxema oOpa3zoBanmsi HOBbIX BUAOB (1o Y. lapBuny)», «Cxema
COOTHOLIEHUS JBWXKYIIMX CHJI OBOMIONUN», «OCHOBHBIE IIOJIO)KEHHUS CHHTETUYECKOM TEOPHUH
IBOJIIOLIVN.

Tema 2. MUKpOo3BOJIIOLUS U €€ pe3yJIbTaThl

[Momynsimust kak odieMeHTapHas eAuHMIA HBojouud. CoOBpeMEHHblIE METONbl  OIEHKHU
TEHETHYECKOro pa3sHoOOpasust M CTPYKTYpbl momynsauuid. M3mMeHeHue reHooHIa MOMYISLHMU Kak
3JIEMEHTApPHOE BOJIIOLIMOHHOE SIBJICHHE. 3aKOH reHeTHdeckoro pasHoBecus [x. Xapau, B. BaiinGepra.

OneMeHTapHble  (GAKTOpPhl  (OBIDKYIIME  CHJIBI)  JBOJIOIMH. MYTallMOHHBIA  TIpoIIecC.
KomOunatuBHass u3MeHYMBOCTh. [lpeiid reHoB — ciydailHble HEHAINpaBJICHHBIC W3MEHEHHUS YacTOT



alened B momynsanusx. OQdext ocHoBarens. IDpgexm Oymowinounoco eopaviuka. CHudiceHue
2EHEMUYeCKo20 pasHooOpasus: npuyuHvl u cieocmeus. Ilpossnenue s¢ppexma Opeligha cenos 6
oonbuwux  u  manelx  nonyaayusx.  Murpanuun.  M3onamus  monmynsuuii: | reorpaduueckast
(mpocTpaHCTBeHHAs ), OMOJIOTrHIecKast (PEPOTYKTUBHAS).

EcrectBennbiii oT00p — Hampasisonmii pakrop sBomonnun. GopMbl €CTECTBEHHOTO OTOOpa:
JBIDKYIIAHA, CTAOMIM3UPYIOIIHH, paspbiBatomuid (qu3pyntuBHbIi). [TonoBoi ot6op. Bo3HukHOBEHHE 1
ABOJIIOLIMSI COIIMANIBHOTO MOBECHUS )KUBOTHBIX.

[TpucnocoOIeHHOCTh  OPTaHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOLMH. Bo3HUKHOBEHHE
npucrnocobiaeHuit y opranu3moB. ApoMop¢o3sl U uamoanantauuu. [Ipumepsl mpucrnocobieHuit y
OpPraHHU3MOB: Mop(oioruyeckue, ¢busnonoruyeckue, OMOXHMHYECKUE, MOBE/ICHYECKUE.
OTHOCUTENBHOCTH MPUCITIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykrypa. BunoobpaszoBanue kak pe3yabTaT MUKpO3Botonuu. M3omsus
— KJIIOYeBOH ¢akrop BUAooOpazoBaHus. Ilytu u cmocoObl BHI000pa30BaHUS: aALIOMATPUUIECKOE
(reorpaduueckoe),  cUMIaTpu4eckoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (ITOJIMIUIOWIU3AIINS,
rubpuanzanys). JIuTenbHOCTh 3BOTIOIMOHHBIX TPOIECCOB.

MexaHu3mbl HOPMHUPOBAHUS OMOIIOTUIECKOTO pa3HO00pa3usl.

Poub 3BOMIONIMOHHON OMOJIOTHH B pa3pabOTKe HAYIHBIX METOJIOB COXPAHCHHsI OMOPa3HOOOpasHsl.
MuKpO3BOIIONHS U KOIBOIIOIHUS MAPa3UTOB U UX X035€B. MexaHn3mbl ((OPMUPOBAHUS YCTOWYMBOCTU K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemMoHcTpauuu

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

Tabmumpl u cxembl: «MyTalMOHHAs HM3MEHYHMBOCTHY», «llomynsalnoHHas CTPyKTypa BHAAY,
«CxeMa mposiBieHusi 3akoHa Xapau—BaitnOepra», «/IBuxyiue cuibl 3BOJTIOLMUNY, «IKOJOTHYECKAs
M30JISIMS TOMYJISIUIM ceBaHCKOM Qopenn», «l'eorpapuueckast U30SA0US JTUCTBEHHULBI CHOMPCKOW U
JUCTBEHHUIIB JaypcKoi», «[lomynsiuoHHbBIE BOJHBI YHCICHHOCTH XHWIIHHKOB W JKEepPTB», «Cxema
NEHCTBUS €CTECTBEHHOTO 0TOopa», «®DopMbl OOprOBI 3a cymiecTBoBaHHE», «MHIyCTpUANbHBIN
MEJTaHU3M», «OKuBbie HCKOTIaeMBbIe», «[ToxkpoBUTENHCTBEHHAS OKpacka YKUBOTHBIXY,
«[Ipenynpexxaaromas okKpacka XHBOTHBIX», «DPusnonorndeckne amantanuny, «lIpucrnocobieHHOCTH
OpPraHU3MOB M €€ OTHOCHUTEIBHOCTHY», «Kpurepuu Buma», «Bunmbl-nBoiiHukm», «CTpyKTypa BUIa B
npupojse», «Crnocobsl BHI000pa3zoBaHus», «l'eorpaduueckoe BHIO00Opa3zoBaHHE TPEX BUIOB
JTaHABIIIEH», «DKOIOTUYECKOe BUI000pa3oBaHHWE BHJOB CUHUI, «[lomummouabl pacTeHUi»,
«KanyctHo-peneunsiii rHOpuI».

O6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Yydela MNTHI[ U 3BEpe ¢
MpUMepaMu Pa3IUYHBIX MPUCIOCOONIEHUH, Yydesa MTUIl U 3Bepell pa3HbIX BUOB, TepOapuu pacTeHUi
ONMM3KUX BUJIOB, 00pa30BaBIINXCS PA3IMUYHBIMH CIIOCOOAMHU.

o JlaGopaTopHas padora «BrisiBIeHNE U3MEHYMBOCTH Y 0COOEH OJTHOTO BHJIaY.
e JlabGopaTopnas pa6ora «IIpucmnocoOneHust OpraHu3MOB U UX OTHOCUTENbHAS 11eJIeCO00Pa3HOCThY.
e JlaGopaTopnas pa6ora «CpaBHEHHE BUAOB [0 MOPPOIOTUIECKOMY KPHUTEPHUIO».

Tema 3. Makpo3sosonusi 1 €€ pe3yJbTaThl

MeToapl M3ydeHHUsT MaKpoOdBOMONMU. [laleoHTONOTHYECKHE METOAbl W3YYCHHsS DBOIIOLUU.
[epexonnbie GOpMBI U GUITOTEHETHYECKHE PSIIBI OPTAHU3MOB.

Buoreorpadudeckne meronbl nzydeHus sBoionun. CpaBHeHue (Giaopsl U (ayHbl MaTepHKOB U
ocTpoBOB. bruoreorpadguyeckue obmactu 3eMian. BUIBI-9HIEMUKN U PETUKTHI.

OMOpHOJIOTHUECKHE M CPABHUTEIBHO-MOP(HOIOTHYECKUE METOJbl H3YYEHHUS  DBOJIOLMH.
'eHeTnyeckue MEXaHU3MBI OJBOJIOIMHM OHTOT€HE3a U TOSBIEHUS OSBOJIOIMOHHBIX HOBIIECTB.
'oMonornyHbple M aHaJOTMYHBIE OpraHbl. PynuMeHTapHble OpraHbl M aTaBU3MbL. MOJEKYJISpHO-
reHeTUYECKHe, OMOXMMHUYECKHE M MaTeMaTH4YeCKHEe METOJbl H3Y4YEHHs HBOJIOLUU. [OMOJIOrHYHBbIE
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHUS (PUIIOTEHETHUECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTAITUU M SBOJIIOIHSI TEHOMOB.



OO6mue 3akoHOMEpHOCTH (ITpaBWia) 3BONIONUU. [Ipunyun cmenvl Gyukyuti. HeoOpaTtumocTh
SBOJIIOLMU. AanTUBHAA paguanus. HepaBHOMEPHOCTh TEMIIOB 3BOIIOLIHH.

JdemoHcTpauuu

[Toptpetsr: K. M. bap, A. O. KoBaniesckuii, @. Mromnep, 3. I'ekkensb.

Tabmuier w1 cxembl: «DWIOTCHETUYECKUN psi  JIOMIAan», «APXEONTEPHUKCY, «3BEpo3yObie
amepb», «Cterouedainby, «Punnopute», «CeMeHHble MAanopoTHUKW», «buoreorpaduyeckue 30HBI
3emnny, «/peiip konTtuHeHTOB», «Penuktbl», «HavanpHble cTaauu 3MOPHOHAIBLHOTO PAa3BUTHS
[I03BOHOYHBIX JKUBOTHBIX», «]'OMOJIOTMYHBIE U AHAJIOIMYHBIE OpraHb», «PyauMeEHTB», «ATaBU3MBI»,
«XpoMocOMHbIE HAOOpbI YeJIOBEKa M IIUMIaH3e», «[JaBHbIE HaNpaBiIeHHs 3BOJIOLHMI», «OO0mme
3aKOHOMEPHOCTH IBOJIFOLIUN».

O6opynoBaHue: KOJUJIEKUUHU, repOapuu, MYJSDKA HCKOIAEMbIX OCTaTKOB OPraHU3MOB, MYJISKHU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPIaHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIponcxoxnenue u pa3BuTHE JKM3HU HA 3emJie

HayuHnblie rumnoTe3sl mMpoHCXOXKIEHUS KU3HU Ha 3emiie. AOGuoreHe3 u nancnepmus. JJoHaydHbie
MPEJICTABICHHUS] O 3apOXKIACHUM KHU3HU (KpealoHu3M). [Umore3a MOCTOSIHHOTO CaMO3apOKICHUS
XKHU3HU U e€ onposepxeHue onbitamu @. Penu, JI. Cnamnanuanu, JI. [Tactepa. [IpoucxoxaeHue xKu3Hu
1 acTpOOHOJIOTHUSI.

OcHoBHbBIE 3Tambl HeopraHuyeckoil sBomonuu. Ilmanerapnas (reosioruueckas) 3SBOIOIUS.
Xumuyeckasi SBONIONHUSA. AOHOTeHHBI CHHTE3 OPraHMYecKuX BellecTB u3 HeopraHmdeckux. Ombit C.
Munnepa u I'. KOpu. OOpa3zoBanue mnonumepoB u3 MoHomepoB. KoamepBatnas rumoreza A. U.
OnapuHa, rumnore3a mnepsuuHoro OynboHa JIx. XonneliHa, reHerumdeckas rumore3a . Mémiepa.
Pu6o3umsl (T. Yek) u runotesa «mupa PHK» V. 'unbepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHUE
MIPOTOKJIETKH.

Uctopus 3emin u Meronbl e€ nzydeHus. VckonaeMple OpraHndeckue octaTtku. ['eoxpoHosorus u
e€ meroabl. OTHOCUTENbHAsA U aOCONIOTHAsI T€OXPOHOJIOTHS. ['e0XpoHOIOrHUecKas 1IKajga: 30HbI, 3PbI,
MIEPUOABI, TOXH.

HavanpHbele sTambl opraHuueckodl 3Bomtouuu. [losBaeHne u HBOMIOLMSA MEPBBIX KIETOK.
OBomonus MerabonuzMa. BosHukHOBeHHE nepBbIX 3kocucTeM. COBpeMEHHbIE MUKPOOHBIE OUOIUIEHKH
KaK aHaJior nepBbIX Ha 3emyie cooOuiecTB. CTpoMaToauThl. [IpokaproThl U 3yKapuOTHI.

IIpoucxoxxaenue SykapuoT (cUMOMOreHe3). OBOMIOLNMOHHOE MPOMCXOXJIEHUE BUPYCOB.
IIponcxoxkaeHrne MHOIOKJIETOUHBIX OPraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLNUU BBICIINX pacTeHuid. OcHOBHbIE apomop¢o3bl pacTeHHid. Bbixop
pacteHuii Ha cymy. IlosiBieHHe cIOpPOBBIX pacTeHHWl M 3aBoeBaHME UMH Cyllu. CeMEHHBbIE pacTEHUS.
IIponcxoxkaeHne NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Talbl 3BOJIOLUHU KUBOTHOrO Mupa. OcHOBHBIE apoMop(o3bl KUBOTHBIX. BeHackas
(dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX THUTOB. [IepBhie XOpmOBHIE KUBOTHBIC. JKH3Hb
B BOje. OBOJIIOLHMS MO3BOHOUHBIX. [Ipoucxoknenue amouodbuit u pentunuil. I[Ipoucxoxaenue
MiIekonuTaomux u nrtum. [Ipunnun xmoueBoro apomopgosza. OcBoeHHE O€ClO3BOHOUYHBIMU U
MI03BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM W MEPHOJIaM: apXxeH, MpPOTEpPO30H, MaAE030i, ME3030M,
KaifHO301. OOmas XxapakTepuCTHKa KiMMaTra M Treojiorhdeckux mporeccoB. llosiBieHne u pacuser
XapaKTepHBIX OPraHU3MOB. YTIIe00pa30BaHHe: €ro YCIOBUS U BIUSHHUE Ha ra30BbIi cOCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHS — IKOJIOTUYECKUE KPU3HUCHI TPOUIOro. [IpUunHbL U CIeICTBUS MaCCOBBIX
BbIMUpaHuil. CoBpeMEeHHBIH 5SKOJOTMYEeCKHil Kpusuc, ero ocobeHHocTtu. IIpobiema coxpaHeHus
O6uropaszHooOpasust Ha 3emIie.

CoBpeMeHHass CcUCTeMa OpraHW4Yeckoro wmupa. llpuHIMNBI KiIaccCUpHUKAIMU  OPraHU3MOB.
OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemoHcTpauuu



[optpersr: @. Pemu, JI. Cnamnanuanu, JI. Ilactep, M. WM. MeunukoB, A. . Onapun, JIx.
Xonpenn, I'. Ménnep, C. Mumep, I'. FOpu.

Tabmuubr m cxembl: «Cxema ombiTa @. Pemm», «Cxema ombita JI. Ilactepa mo usydeHuto
camo3apokJaeHus ku3Hu», «Cxema oneita C. Mwmnepa, I'. IOpu», «Otansl HeopraHuyeckoiu
sBONIIOLIMMY, «['eoxpoHosoruyeckas mkanay, «HadaapHble 3Tanbl OpraHMYeCKON 3BONIIOLMMY, «CXxeMa
o0pa3oBaHMsl 3yKapHOT MyTEM cumOuoreHesa», «Cucrema >KHBOM NpuUpoasl», «CTpoeHHE BHUpYCay,
«Apomopdo3sl  pacreHuil», «Pununodure», «OAHOKIETOUHBIE BOAOPOCINY», «MHOIOKIETOUHBIE
Bozopociany, «Mxu», «llanopotHukn», «I'o1oceMeHHbIE pacTeHUs», «OpraHbl IIBETKOBBIX PACTEHUI,
«Cxema  pa3BUTHS  JKUBOTHOTO  MHUpPa»,  «ApoMop¢o3bl  KHMBOTHBIX»,  «lIpocreiimuey,
«Kumeunononoctuele», «llmockue uepBu», «YUnenucronorme», «PbIObD», «3€MHOBOJHBIEY,
«IIpecmbikaronuecs», «lItunpy, «Miekonuraromue», «Pa3BuTHE KU3HM B aApXEHCKOH 3pey,
«Pa3BuTHE KU3HU B IPOTEPO30MCKOU 3pe», «Pa3BUTHE )KU3HU B MAJIIEO30MCKOU 3pey, «Pa3BuTHe )KU3HU
B M€3030MCKOH 3pe», «Pa3BUTHE )KHU3HU B KallHO30MCKOH 3pe», «CoBpeMEeHHasi CUCTEMA OPraHu4eCKOro
MUDA».

Ob6opynoBaHue: repboapuu pacTeHUH pPa3IMYHBIX OTAEIOB, KOJJIEKIMM HACEKOMBIX, BIIa)KHBIE
IpenapaTbl KUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUJICKLIUU HWIJIOKOKHUX, CKEJIEThl IO3BOHOYHBIX
KUBOTHBIX, Yydella NTULl U 3BepeH, KOJJICKIUU OKAMEHEJIOCTEH, IOJIE3HBIX HMCKOINAEMBbIX, MYJISKHU
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

e BupryaiabHasa nadoparopHasi padora «Mozaenuposanue onbsiToB Munepa—tOpu 1o n3ydeHuro
aOMOreHHOr0 CUHTE3a OPraHMYECKUX COEMHEHUH B IepBUYHON aTMochepey.

e JlaboparTopnasi padora «l3y4eHne u onnucaHue UCKOMAEMbIX OCTATKOB JIPEBHUX OPraHU3MOBY.

o IIpakTnueckas padora «/3ydeHne ocOOEHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX OTAEIOBY.

o IIpakTnueckas padora «3ydeHne ocoOOEHHOCTEH CTPOCHUS O3BOHOYHBIX KUBOTHBIX).

Tema S. IlpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun anTpononoruu. Merobl aHTPOIIOJIOTHH.

CraHOBJIEHHE TIPEACTABICHUNH O TIPOMCXOXKIEHUU UEIOBEKAa. PenuruosHele BO33pEHUS.
CoBpeMeHHbIE HaAYyYHbIE TEOPHH.

CxoncTBO yenoBeka C KUBOTHBIMU. CHCTEMAaTH4YeCKOE MOJIOKEHHE uesoBeka. CBHAETENbCTBA
CXOJICTBA YE€JIOBEKa C KMBOTHBIMHU: CPAaBHUTEIBHO-MOP(OIoruyeckue, sMoproIoruueckue, Gpusnomnoro-
Oouoxumuyeckue, nopeaeHueckue. OTIMUUS yesloBeKa OT >KUBOTHBIX. [IpsAIMOXOXJE€HUE M KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE roJIOBHOIO MO3ra U BTOPOI CUTHAIBHON CHCTEMBI.

JBuwxymue cuibl ((pakTopbl) aHTpororeHesa: Ouosornyeckue, coruanbHble. COOTHOIIEHHE
OMOJIOTMYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIOT€HE3E.

OcCHOBHbBIE CTaJUU aHTpoIlOreHe3a. PaHHME dYenoBeKOOOpa3Hble 00€3bsHBI (IPOKOHCYJBI) U
paHHUE MOHTH/IbI — OOLIHME MPEAKU YET0BEKOOOPa3HbIX 00€3bsH U JIt0/Iel. ABCTPaJIONUTEKU — JBYHOTHE
MIpEAKHU JIIoAe. YenoBek yMelbli, MepBble U3TOTOBJIEHUS OpyIud TpyAa. YemoBek MpsAMOXOIAIUN U
NepBbIM BBIXOA JHOAe 3a mnpeaensl Adpuxu. YenoBek reigensOeprckuii — oOmMHA Mpesok
HEaHJEPTAIbCKOIO YEJIOBEKAa M YeJIOBEKa pPasyMHOro. YenoBek HeaHIEpTalbCKUN Kak BHJ JIIOJEH
XOJIOAHOTO KiauMaTa. YernoBeK pa3yMHBIM COBPEMEHHOI'O THIIA, JEHHUCOBCKHI YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npenenamu Adpuku. [laneorenerrka u najieoreHOMuKa.

DOBOJIIOLIMS  COBPEMEHHOr0 4yenoBeka. EcTecTBeHHBIH OTOOp B MONYJSIIMAX —YeTOBEKa.
MyranmoHHbI Tporiecc W noaumopdusMm. llonmynsuuoHHBIE BOJHBI, Apeiid T€HOB, MHUrpauus u
«3(hdexT ocHOBATENA» B MOMYJISAUAX COBPEMEHHOT'O YEJIOBEKa.

UYenoseueckue packl. [lonsarue o pace. bonpmine pacel: eBporneouiHas (€Bpa3uiicKas), aBCTpalio-
HerpouiHas (9KBaTOpHajbHAas), MOHIOJOUHAs (a3uaTcKO-aMepuKaHcKas). Bpems u mytu pacceneHus
yenoBeKka Mo IuiaHeTe. EnnHCTBO uyenoBedeckux pac. HaydHas HecOCTOATENBHOCTh pacu3Ma.
[Tpucnoco0aeHHOCTh YelIOBEeKa K Pa3HBIM YCIOBUSM OKpYKarolel cpenbl. BiausiHue reorpaduydeckoit
cpenbl U aperida reHoB Ha MOP(}OTOTHIO ¥ PUZHOTIOTHIO YETOBEKA.



MeXIUCIUTUTHHAPHBIE METOABI B GU3NYECKON (OMOIOTHUYECKOM) aHTPOIIOIOTHH. DBOJIIOIIMOHHAS
AHTPOIIOJIOTUS W TAJCOAHTPOIOJIOTUs YEJIOBEUECKUX MONyssnuil. buoconnanbHble HCCIIEIOBAHUSA
pHUPObI uenoBeka. McciaenoBanue K03BOTIONUN OMOJIOTHYECKOTO U COIIMAIBHOTO B UETIOBEKE.

JdemMoHcTpanuu

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

Tabmumer  u cxembl:  «MeToasl  aHTpomojoruu»,  «['OJIOBHOM  MO3r  4elnoBeKay,
«YenoBexooOpa3Hbie 00€3bsHBD, «CKeNeT YeloBeKa U CKeJeT IUMIaH3e», «PyIuMeHThl U aTaBU3MbI»,
«/IBrKyIIIME CUITBI aHTPOIIOrEHE3a», « IBOJIOIIMOHHOE IPEBO UEJIOBEKa», «ABCTpAIONUTEKY, «HenoBek
yMeIbIi», «HenoBek npAMoXoaIuiiy, «JleHncoBckuil yenosek» «Heanaepranpub», «KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «ITanbl 3BOJIIOLMH YEIOBEKa», «Packl yeroBekay.

O6opynoBaHue: MyJsSHKM OKAMEHEJIOCTeH, MPeIMETOB MaTepHalbHON KYIbTYpbl TMPEAKOB
qenoBeka, penpoaykuuu (dororpaduu) KapTUH ¢ MHUGPOIOTUYSCKUMU U OHONCHCKUMH CIOKETaMHU
MIPOUCXOXKACHHUS YeJIoBeKa, pororpadun HaX0IOK MCKOMAeMbIX OCTATKOB YENIOBEKa, CKEJIET YeJIOBEKa,
MOJIEJIb Yepena YeJloBeKa M yepena MIMMIaH3€, MOJEIb KHUCTH YeJIOBEKa M KUCTHU IIMMIIaH3€e, MOAEIIN
TOpca MPEJKOB YEIOBEKa.

e JlaGopaTopHas paGora «/3yueHue OCOOCHHOCTEH CTPOCHHMS CKEJeTa 4YeJIOBEKa, CBA3AHHBIX C
MPSAMOXOKICHUEM Y.
o IIpakTnueckas padora «/3ydyeHne 5KOJOTMUECKUX aJIalTAllUNA YEIOBEKA.

Tema 6. JKoj0rusi — HayKka O B3aMMOOTHOLIEHUSIX OPraHU3MOB U HAJAOPraHU3MEHHBIX
CHCTEM C OKpPYKawluei cpenoi

3apokaeHue U pa3Butue skoioruu B Tpynax A. ['ym6onsara, K. @. Pynse, H. A. Cesepiiosa, 3.
I'exkens, A. Tenciu, B. H. CykauéBa. Paznensl um 3agaun skonoruu. CBsi3b 3KOJOTUU C JIPYTUMHU
HayKaMH.

Metoapl skonoruu. [loneBble HaOMOAEHMS. OKCHEPUMEHTHI B OSKOJOIMH: NPUPOJHBIE U
naboparopuele. MojaenupoBaHue B DJKOJOTUU. MOHUTOPUHT OKPYXKAIOWIEH Cpeapl: JIOKaTbHBIH,
PErHOHANBHBIN U TI00aTbHBIH.

3HaueHUE HKOJIOTMYECKUX 3HAHWM JJI1 4eIoBeKa. DKOJOTMYECKOE MHUPOBO33PEHHE KAaK OCHOBA
CBSI3€M YenoBeyecTBa € MNpUpoAoi. POpPMHUPOBAHHE SKOJIOTMYECKOW KYJIbTYPbl M 3KOJOTMYECKOU
IrPaMOTHOCTH HaceJIeHUs.

JdemoncTpanuu

IToptpetsl: A. I'ym6onbar, K. @. Pynee, H. A. Ceepuos, 3. I'ekkenb, A. Tencnu, B. H.
Cyxkaués.

Tabmumer u cxembl: «Pasznmensl 3komorum», «MeToasl 3Konorum», «Cxema MOHUTOpPUHIA
OKPY’KaIoILEeH CPeabD».

e JlaGopaTopHas padora «/3ydeHne MeTo10B IKOJIOTUYECKUX UCCIIETOBAHUIN.

Tema 7. Opranusmsl u cpea o0UTAHUSA

Oxonorndeckue (HakTopbl M 3aKOHOMEPHOCTH WX AeicTBus. Kiaccudukarus SKOJOTHUECKHX
(dakTopoB: abuoTuueckue, OWOTHYECKHE, aHTpomoreHHble. OOnmMe 3aKOHOMEPHOCTH JCHCTBUS
skonornueckux ¢akropoB. IlpaBumo mumammyma (K. Hmpenrens, FO. JIubux). TomepaHTHOCTH.
DOBpUOMOHTHBIC U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue Qakropel. CBer Kak 5skojormdeckuil Qaxrtop. [leficTBMe pa3HBIX y4acTKOB
COJIHEYHOTO CITEKTpa Ha OPTaHU3MbI. DKOJIOTHYECKUE TPYIIBI PACTEHUH M )KHBOTHBIX TTO OTHOIIEHUIO K
ceery. CurHanbpHas pojb cBeta. @OTONEPHOIU3M.

Temmepatypa kak okojorudeckuii ¢akrop. JlelicTBue TemmepaTypbl Ha OpraHU3MBI.
[TolikuioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPTaHU3MBbI.

BraxxnocTh kak skojorndeckuit dakrop. [Iprcnocobiennst pacTeHH K MOAACPKAHUIO BOJIHOTO
Oamanca. Kiaccudukammst pacTeHMid 1O OTHOMIGHHWIO K Boje. lIpucmocoOiieHust >KMBOTHBIX K
M3MEHEHUIO BOJTHOTO PEKUMA.



Cpenpl  oOWTaHUST OpPraHW3MOB: BOJHAS, HA3eMHO-BO3AYIIHAs, TIMOYBEHHAs, TIyOMHHAs
MOJANOYBEHHAs, BHyTpuUopraHuzMeHHas. @Dusnuko-xumuyeckue OcoOEHHOCTH cpel  oOuTaHus
opranu3moB. [IpucnocoOnennst OpraHu3MoB K KH3HU B Pa3HbIX Cpelax.

buonornueckue purmbl. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOAMYHBIE PHUTMBI.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHHSIM YCIOBUN KU3HH.

Kuznennsie hopmbl opranu3moB. [lorstue o xxusHeHHo# hopme. JKuzHeHHbIe (POPMBI paCTCHHUIA:
JepeBbsl, KyCTapHUKHU, KyCTapHUYKH, MHOTOJIETHHE TPaBbl, OAHOJETHHUE TpaBbl. JKu3HeHHbIE (HOPMBI
KUBOTHBIX: THIPOOHOHTHI, T€OOUOHTHI, a3p0OMOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KHU3HH.

buotnueckue Qaxtopbl. Bunbl OMOTHYECKMX B3aMMOJEHCTBHI: KOHKYPEHIUS, XUIIHUYECTBO,
cumbuos u ero Qopmsl. [lapazutusm, koomepaunus, MyTyajau3M, KOMMEHCAlIU3M (KBapTHUPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckne B3auMozeiicTBus (Tommueckue, Qopuyeckue, Gdadpudeckue).
3HayeHne OMOTHYECKUX B3aMMOJEHCTBHMI Ui CYIIECTBOBAaHHMS OpPraHU3MOB B Cpele OOHTaHUS.
[IpuHIMIT KOHKYPEHTHOTO UCKIIFOUECHHUS.

JdeMoHcTpamun

Tabnuie! u cxembl: «Jkonorudeckue HakTopb», «CBETOBON CHEKTP», « IKOIOTHUECKHUE TPYIIIIbI
KUBOTHBIX TI0 OTHOIICHHIO K CBETY», «TeIIOKpOBHBIE >KHBOTHBIC», «XOJIOJHOKPOBHBIC >KUBOTHBIEY,
«DU3NOJIOTHYECKUE ANANTAlMA JKUBOTHBIX», «Cpenasl oOuTaHuWst opraHu3MoBy, «buomormdeckue
putMbl», <«JKuszHenueie Qopmbl pacteHuit», <« KuszHeHHbIe (OPMBI KHBOTHBIX», «IKOCHUCTEMA
LIIMPOKOJIMCTBEHHOI'O Jiecay, «IKOCHUCTEMa XBOMHOro Jieca», «llenm nutanusy, «XUIIHAYECTBOY,
«[Tapazutnzmy», «Konkypenmusn», «CumMomo3», «KomMMmeHcammzmy.

O6opynoBanue: repOapuyl pacTCHUH W >KUBOTHBIX, IMPUCTIOCOOJICHHBIX K BIUSHUIO PA3TMYHBIX
AKOJIOTMYECKUX (PaKTOpOB, repbapuul CBETOIOOUBBIX, TEHEMIOOMBBIX M TEHEBBIHOCIWBBIX PACTEHUH,
CBETOJIOOMBBIC, TEHETIOOMBBIE U TEHEBBHIHOCIMBBIE KOMHATHBIE PAaCTEHUS, TepOapuu U KOJUICKIUU
TEIUIOIOOMBBIX, 3UMOCTOMKUX, MOpPO30yCTOMUMBBIX PACTEHHMH, 4dydejaa NOTHL U 3Bepel, repdapuu
pacTeHuii, OTHoOcAIUXCcAd K TUrpoduraM, kcepopuram, Me30(pUTaM, KOMHATHBIE PACTEHUS JAHHBIX
TPYMI, KOJJICKIIMU XUBOTHBIX, OOMTAIONIIMX B Pa3HBIX Cpelax, repOapuu U KOJUIEKIUM PAacTeHUH W
KUBOTHBIX, OONAJAIOIINX YepTaMU MPHUCIOCOOICHHOCTH K CE30HHBIM W3MEHEHUSM YCIOBUHM KHU3HHU,
repOapuu M KOJUICKIIUU PACTCHHUI M KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU KUBOTHBIX,
YYaCTBYIOUIUX B Pa3IMUHbIX OMOTHYECKUX B3aUMOAECHCTBUSIX.

e JlaGopaTopnasi padora «BrIsiBIeHHE MPUCTIOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETa.
e JlabopaTopHasi padora «BpisiBieHNe NPUCTIOCOOIEHUI OPTaHU3MOB K BIUSHUIO TEMIIEPATYPHI».
o JlaGopaTopHas pa6ora «AHATOMHYECKHE OCOOEHHOCTH PACTCHUI U3 pa3HBIX MECT OOUTAHUSI.

Tema 8. Jxkos0rus BUAOB U MOMYJIALMI

DKOJIOTHYECKHE XapakTepucTuku nonyisuuu. [Tomymsiuust kak Ouonoruueckas cucrema. Ponb
HEOJIHOPOJAHOCTH Cpelibl, (U3NYECKUX OapbepoB U OcoOeHHOCTeW OUONIOTHH BUAOB B (POPMHUPOBAHUU
MIPOCTPAHCTBEHHOW CTPYKTypbl mnomyiasuuid. OCHOBHbIE MOKa3aTeaud MOMYJSLUUUA: YUCIECHHOCTD,
IJIOTHOCTh, BO3pPAacTHasi W IMOJIOBas CTPYKTYpa, POKIAEMOCTb, MPHUPOCT, TEMII pPOCTa, CMEPTHOCTH,
MUTpaIusi.

Dkoniornueckas CTpykrypa mnonyiasauud. OIlleHKa YHMCIEHHOCTH Nomyisinuu. JluHamuka
nonymsiuuu U e€ perymsauus. buoTthueckuil moTeHuuan nonyasauud. MojaenupoBaHUE JAMHAMUKU
nonyisiiuu. KpuBsle pocta yrcieHHOCTH nonyisuuu. Kpusble BbDKUBaHUS. Perymsius 4ucieHHOCTH
MOMYJISIUM: pob (PAKTOPOB, 3aBUCALIMX M HE 3aBUCSILUX OT IUIOTHOCTU. DKOJIOTUYECKUE CTPATErHH
BUI0B (r- u K-ctpaTterun).

[lonatue 00 oKkomormyeckoil Hume Buga. Mecrooouranue. MHOroMepHas MoOJIENb
skosiornyecko Humm Jx.M. XatumHcona. Pasmepsl skonornueckod HuIIM. lloTeHumanbHas u
peann30BaHHAs HUILIHN.

Bung kak cucrema mnonyisiuid. Apeanbl BUIOB. Buasl M MX JKU3HEHHBIE CTpaTErvu.
DKOJIOTHYECKUE YKBUBAJICHTBHI.



3aKOHOMEPHOCTH TOBEICHUS U MUTpAIMil KUBOTHBIX. bHONOrMYecKkre WHBA3UHU TYKEPOJHBIX
BU/IOB.

JdemoHcTpauuu

IToprper: [Ix. Y. XaTuyuHCOH.

Tabmuubl U cXeMmbl: «DKOJOTMYECKUE XapaKTepUCTUKU Tonyisuuuny», «lIpoctpancrBeHHas
CTPYKTypa momyisiuuny», «Bo3pacTHble mupamMubl MOMysun», «CKOPOCTh 3aceieHHs] MOBEPXHOCTU
3eMIIM pa3IMYHbIMU OpraHu3Mammu», «Mojens s3xonorndeckoil Humm [x. M. XarunHconay.

O6opynoBanue: repOapuu pacTeHUN, KOJJICKIIUU JKUBOTHBIX.

e JlaGopaTopHas padora «IIpucrnocoGiieHus ceMsiH paCTEeHUN K PACCEICHHUION.

Tema 9. Jkos0rus coodmecTB. IKOJIOrNYeCKHEe CHCTEMBbI.

Coo0riecTBa opraHu3MoB. buoieHos u ero crpykrypa. CBsizu MeXIy OpraHu3MaMu B OMOIICHO3E.

Dkocuctema Kak oTKpoiTas cuctema (A. k. Tencnu). OyHKIMOHATBHBIE OJIOKH OPraHU3MOB B
9KOCHCTEME: MPOAYLEHThl, KOHCYMEHTHI, peAyueHThl. Tpoduueckue ypoBHu. Tpoduueckue mnenu u
cetu. AGnorudeckue 0J0KkH dKocucTeM. [10UBBI M WIIBI B 9KOCHCTeMax. KpyroBopoT BemecTB U MOTOK
SHEPrUM B 3KOCHUCTEME.

OcHoBHbIE TTOKa3aTeNH 3KocucTeMbl. bromacca u mpoaykuus. DKOJIOTHYECKUe MUPaMHIbl Ynuce,
OMOMACChI U YHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu. HampapneHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKileccuH. [lepBUYHbIE U BTOPUYHBIE CYKIIECCUU M UX MPUYUHBI.
AHTpOIIOTeHHbIE BO3JIEHCTBUS Ha cykieccun. KnumakcHoe coobmectBo. bruopaznoobpasue u moiaHoTa
KpYroBOpOTa BELIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[Ipupoanble 3KOCUCTEMBI. JKocucmemvl 03€p U pek. IDKOCUCmeMbl MOpel U OKeaHos.
Oxocucmemvl myHop, 1eco8, cmenetl, NyCMulHb.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBL.  ATpO3KOCHUCTEMA. ATpoIIeHO3. Paznmuuns  mexny
aHTPOTIOTEHHBIMU U MIPUPOIHBIMU IKOCHCTEMaMHU.

VYpOoskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. loponckas ¢iaopa u ¢ayHa.
CuHaHTponu3auus ropoackoil ¢ayHsl. buonoruueckoe n X03giCTBEHHOE 3HAYEHUE arpO3KOCHCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHS OCHOBHBIX B3aMMOJEHWCTBUI OPTraHU3MOB B dKocucTeMax. Posib
KackaoHo2o 3pgexma u 8ud08-30upuxamopos (Kiouesvix 8udo8) 8 YHKYUOHUPOBAHUU IKOCUCTNEM.
[lepeHoc SHepruM U BELIECTB MEXKIYy CMEXKHBIMH D3KOCHCTEMaMH. YCTOWYUBOCTH OpPraHU3MOB,
MOMYJISIIIAKI U SKOCHCTEM B YCIIOBUSX €CTECTBEHHBIX M AaHTPOIIOTEHHBIX BO3ICHCTBHIA.

Mexanuzmvl 6030elicmeust 3a2ps3HeHUll PA3HbIX MUN08 HA CYOOP2aAHUBSMEHHOM, OP2aAHU3MEHHOM,
NONYNAYUOHHOM U IKOCUCIEMHOM YPOBHSX, OCHOBbI IKONOSUUECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
6030eticmeus. MeTo070TUsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX IKOCHCTEM.

JdemMoHcTpanuu

IToprper: A. Jlx. Tencau.

Tabmumper u cxembl: «CTpykTypa OuOIEHO3a», «IJKOCHUCTEMa IIMPOKOJIMCTBEHHOTO JEcay,
«9KOocucTeEMa XBOMHOTO Jieca», « DyHKIIMOHAJIBHBIE TPYIIIBI OPraHU3MOB B IKOcUcTeEMEy, «Kpyrosopor
BelIecTB B dKocucteme», «llemu mutanus (mactOWIHAs, METPUTHAs)», «IKOJIOTHYecKas MHpaMuia
gucen», «JKOJOTHYecKass TMupaMuaa OHUOMAacChl», «IKOJOTHYECKass TMHpaMula  DHEPTHHY,
«O6pazoBanne Oomnota», «llepBuyHas cykneccus», «BoccraHoBieHHne Jseca TMOCIEe TOXKapay,
«JxocucTeMa o03epa», «ArpoueHos», «KpyroBopoTr BeleCTB M IOTOK 3HEPTUHM B arpoleHo3e»,
«[Ipumepsr ypObosKOCHCTEM.

Oo6opynoBanue: repOapuy pacTeHHM, KOJUIEKIIMA HACEKOMBIX, Uydesa MTUIl U 3Bepel, repdbapuu
KYJIBTYPHBIX M TMKOPACTYIIUX PACTCHHUH, aKBAPUYM KaK MOJIETh YIKOCUCTEMBI.

e IIpakTnueckas padora «/3ydeHue u onucanue ypOO3IKOCUCTEMBI.
e JlaGopaTopHas pab6ora «/3ydyeHrne pasHOOOpa3us MEIKUX MOYBCHHBIX WICHUCTOHOTHUX B Pa3HBIX
9KOCUCTEMAX».



JIKCKypeust «OKCKypcUsi B TUIUYHBIA OHoreorneHo3 (B ayOpaBy, Oepe3HsSK, €IbHHK, Ha
CYXOJIOJIBHBIN WJIM TIOWMEHHBIH JIYT, 03€p0, 00JIOTO)».

IKCKYypcHs «IKCKYPCHS B arpO’KOCUCTEMY (Ha TOJI€ WK B TETNTUYHOE XO3SKUCTBO)».

Tema 10. Buocdepa — rinodanbHast IkocucTemMa

buocdepa — obmiermaneTapHas 06oyouka 3eMiH, T CYIIECTBYET WM CYIIECTBOBAJIA KU3Hb.
PazButne mpencraBnenuii o 6uocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepnanckoro o 6mocdepe.
O6mactu 6uocheps! u €€ coctas. JKuBoe BeriecTBo 6rocdepsl ¥ ero GyHKIIUH.

3aKOHOMEPHOCTH cymiecTBoBaHus Ouocheprr. Ocobennoctu Ouochepsl Kak TI00ATBHON
sKocucTeMbl. JlnuHamMuueckoe paBHOBecue B Onocdepe. KpyroBopoTsl BemecTB U OMOr€OXMMUYECKHE
UK (yriiepoaa, a3ota). PUTMHUUHOCTSE siBIeHUH B OMocdepe.

3oHanbHOCTh Ouochepsl. [lonstue o 6uome. OcHOBHBIE OMOMBI CYIIM: TYHIpa, XBOWHBIE Jieca,
CMEILIaHHbIE U IIUPOKOJIUCTBEHHBIE JIECa, CTENH, CABAHHBI, IIYCThIHU, TPOIIMUECKUE JIECA, BEICOKOTOPbSI.
Knumar, pacTutenbHbIi U 5KUBOTHBIM MUP OMOMOB CYIIIH.

Ctpykrypa U (QYHKIUS JKUBBIX CHCTEM, OILEHKAa MX PECypCHOro MOTeHIHana u OuochepHbIx
GbyHKIHi.

JdemMoHcTpauuu

[Toptpetsi: B. U. Bepuazackuii, 3. 3rocc.

Tabmumer 1 cxemsl: «l'eocdepsr 3emmn», «KpyroBopor azora B mpupone», «Kpyroopot
yriaepona B mpupoae», «KpyroBopor kucimopona B mpupoae», «KpyroBopoT Boabl B HpHpOIE»,
«OcHoBHbIE OMOMBI cymny, «Knumatudeckue nosica 3emnny, «Tyaapay, «Taiiray, «CMenianHbIi Jecy,
«lIupokonucTBeHHbIN Jecy, «Cremnby, «CaBanHay, «[lycTeiHay, « Tponuueckuii secy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YestoBek M OKpYyKawlas cpeaa

DKOJIOTMYECKHE KPU3UCHl U UX NpU4YUHBL. BozneiicTBue uyenoBeka Ha Ouocgepy. 3arpsizHeHue
BO3IYIIHOM cpeapl. OxpaHa BO3dyxa. 3arpsi3HEHHE BOJHON cpenbl. OxpaHa BOJHBIX PECYpPCOB.
Paspymienune noussl. OXxpaHa MOYBEHHBIX pecypcoB. Vi3MeHeHHe Kiaumara.

AHTpPOMOTeHHOE BO3/CHCTBHUE HA PACTUTENBHBIA U KUBOTHBIM Mup. OXpaHa pacTUTENBHOTO U
KHUBOTHOTO MHUpa. OCHOBHBIE NMPUHIMITBEI OXpaHbl Npuponabl. KpacHbie kauru. Ocob0o oxpaHseMbIe
npupoanbie Teppuropun (OOIIT). borannyeckue casibl U 300JI0THYECKUE TAPKH.

OcCHOBHbBIE TPUHIUIBI yCTOMYMBOTO pa3BUTHS UEJIOBEUECTBA M MPHUPOAbL. PammoHanbHOE
IPUPOJIONIOIB30BAaHUE M COXpPAHEHUE OMOJOrMUYecKoro pazHoobpaszus 3emin. OO1e 3aKOHOMEPHOCTH
IJI00AJBHBIX 3KOJIOTMYECKUX Kpu3HcOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HMCa M €ro BEpOSTHbHIE
MOCJIEAICTBUSI.

Pa3BuTHe METOOB MOHHMTOpPHMHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX TMpolieccoB. Cucmemmubie
uccre0osanus nepexooa K pecypcocoepezaioueli u KOHKYpeHmocnocooHou snepeemuxe. buonozuueckoe
pasHoobpazue u buopecypcwl. Hayuonanonvie ungopmayuonnvle cucmemsl, obecneyusarouue 00Ccmyn
K UHGghopmayuu no cocmoanuio omoenbHsix 8u008 u sxocucmem. OCHOBbL IKOpeabUIUmMayuu IKOCUCmem
U cnocobos 60pvobL ¢ buonospexcoeHusMU. Pekoncmpykyus MOpcKUx u Ha3eMHbBIX IKOCUCTIEM.

JdemMoHcTpanuu

Tabmuuel u cxemsl: «3arps3HeHue armochepb», «3arps3HeHue ruapochepb», «3arps3HeHue
nmouBel», «llapHukoBBIT 3¢dexT», «Ocobo oxpaHsemble TMPUPOIHBIE TeppuTopumn», «Moaenun
YIPaBISEMOT0 MUPay.

Ob6opynoBanue: ¢ororpadhuu OXpaHsIeMbIX pacTeHHUM U KUBOTHBIX KpacHoit kuurm Poccuiickoii
®enepaunn, KpacHON KHUTM peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMUHOCTHBIE PE3YJIbTATHBI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJdbTaTaM OCBOCHHUS OOYYAIOIIUMUCS MPOTPaMM
cpenHero obmero 06pa3oBaHus: TMYHOCTHBIE, METAIIPEIMETHBIC U MPEIMETHBIE.

B cTpykType NMYHOCTHBIX pE3yJbTaTOB OCBOECHMSI MPOrpPaMMbI 10 OWOJOTMH BbIIEICHBI
CIICYIOIINE COCTABIISIFOIINE: OCO3HAHWE OOYYAIONIMMHUCS POCCUHUCKON Tpa)TaHCKOW HICHTUYHOCTH —
TFOTOBHOCTU K CaMOPA3BUTHIO, CaMOCTOSATEIBHOCTH W CaMOOIPEICICHUIO, Haauyue Momueayuu K
o0yueHUI0 OUOJIOTUH, YeleHanpagienHoe passumue BHYTPEHHUX YOEKIEHUH JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATUIMKM pa3BUTHS OMOJIOTHYECKOr0 3HAHUS, 20MOBHOCMb U
cnocobHocms 00YYaIOIUXCS PYKOBOJACTBOBATbCS B CBOCH JESITEIBHOCTH IIEHHOCTHO-CMBICIOBBIMH
YCTAaHOBKaMM, MPUCYIIUMH CHUCTEME OHOJIOTMYECKOro OOpa3oBaHUs, Haiuyue NpPa8OCO3HAHUS
AKOJIOTHYECKOM KYIbTYPBI, CHOCOOHOCMU CMABUMb 1€ U CTPOUTH )KU3HEHHbIE TIIAHBI.

JIn4HOCTHBIE PE3yIbTaThl OCBOSHUS IPOTPAMMBI 110 OMOJIOTHH TOCTUTAIOTCS B €AUHCTBE y4eOHOM
W BOCIHUTATEIIBHOM  AEATEIbHOCTM B  COOTBETCTBHM €  TPAJWLHOHHBIMU  POCCHMCKHUMU
COIIMOKYJIBbTYPHBIMH, HWCTOPUYECKHUMH M JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, TIPUHATHIMH B
oOliecTBe MpaBUJaMH W HOPMaMH TIOBEICHHS U CHOCOOCTBYIOT IpolleccaM CaMOIO3HaHMS,
CaMOBOCIIUTaHUsI M CaMOpPAa3BUTHs, PA3BUTHS BHYTPEHHEH MO3ULUU JIMYHOCTH, NATPUOTHU3MA U
YBOXKEHUS K 3aKOHY M ITPABOIIOPSAJIKY, YEJIOBEKY TPYAa U CTAPLIEMY MOKOJIEHUIO, B3AUMHOI0 YBAKCHUS,
OCpe)KHOTO OTHOIICHUS K KYJbTYpPHOMY HACICAWIO WM TPATUIUSM MHOTOHAIMOHATHLHOTO Hapoaa
Poccuiickoit ®enepaiuu, Npupoie U OKPYyKarollen cpese.

JIndHOCTHBIE pE3yNbTaThl OCBOEHHUS ydeOHOro mnpeamera «buoNOrHs OMKHBI OTpakaTh
TOTOBHOCTh UM CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OPHEHTALMH, MO3UTHBHBIX BHYTPEHHUX YOEKICHHI,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IEHHOCTSIM POCCHICKOTO O0OIIECcTBa, pacCHIMPEHUE >KU3HEHHOTO
OMbITa U OMNbITA JEATEIBHOCTH B IPOIECCE peallu3allid OCHOBHBIX HAMPABICHUW BOCHHUTATEIILHOU
JEATEeIIbHOCTH, B TOM YHUCJIE B YACTH:

1)rpa:xxnaHckoro BOCIMTAHUSA:

c(hOPMUPOBAHHOCTh TPAKAAHCKON MO3UIMU OOYYaOIIErocs KaK aKTUBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCHICKOTO 0OIIECTRa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBOKEHHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOU ACATEIHHOCTU MPU CO3IaHUH YUYECOHBIX MPOCKTOB, PEIICHUH
y4eOHBIX M MMO3HABATENbHBIX 3a/1a4, BHIOJTHEHUN OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENSITh COOCTBEHHYIO MO3UIMIO MO OTHOILICHHIO K SBIEHUSM COBPEMEHHOMN
J)KU3HU U O0BICHSTE €€;

YMEHHUE YYUTHIBATh B CBOMX JIEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aHMMO/ICHCTBHSI JIFOICH
C Pa3HBIMU YOCSKJIECHUSMU, KyTbTYPHBIMU [IEHHOCTSMHU U COLIUATBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOJIHEHHUS Y4EOHBIX, TTO3HABATEIBHBIX
U UCCIIEJIOBATENBCKUX 3a7a4, YBAKUTEIBHOTO OTHOIICHHS K MHEHHMIO ONIMOHEHTOB MpU OOCYKIECHUU
CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COICPIKAHNS,

TOTOBHOCTH K TYMAaHUTAPHON U BOJIOHTEPCKOU JIESITEIIHLHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUNUCKON TPasKIaHCKOW MACHTUYHOCTH, MATPHOTU3MA, YBAKEHHUS K CBOEMY
HapO/y, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHoM, ropAoCcTH 3a CBOM Kpal, cBOIO0 PoauHy, CBOM SI3BbIK
U KyJIbTYpPY, IPOIIJIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccnu;

LIECHHOCTHOE OTHOILIEHWE K NPUPOAHOMY HACIEOUI0O W TMaMSATHUKAM MPUPOJIbI, JOCTUKEHUIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;



CIIOCOOHOCTh OIIGHMBATh BKJIAJ] POCCHUHCKUX YYEHBIX B CTAHOBICHHE W Pa3BUTHE OUOJIOTHH,
MOHUMAaHUS 3HAYEHUs OWOJIOTUM B MO3HAHUU 3aKOHOB NMPHUPOJBI, B KU3HU UYEIOBEKA U COBPEMEHHOTO
00II1eCTBA;

uaeitHas yoe:KIEHHOCTh, TOTOBHOCTh K CIYXEeHHIO U 3ammre OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HApOa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHUPYSACh Ha
MOpPAJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUHUBOIO OYIyLIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POIUTENSIM, CO3JaHUI0O CEMbU HAa OCHOBE OCO3HAHHOIO
MPUHATUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaauLUsIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBOW MIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE IPOSBIATH KauecTBA
TBOPYECKOH JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHUs, (POPMHUPOBAHUS KYJLTYPbl 30POBbSI U IMOLHMOHAJIBLHOIO
os1aromosy4ms:

MOHMMAaHUE M peaau3alus 3J0poBoro u Oe3omacHoro oOpa3a KU3HU (3I0pOBOE MHUTAHHE,
COONIOICHNE TUTHMEHWYECKHX IMPaBWJI U HOPM, COANaHCUPOBAHHBIM pEXHUM 3aHATHH M OTAbIXA,
peryispHas (pu3HUYECKas aKTUBHOCTH), OCPEXKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHMUMAaHUE IEHHOCTU TMPaBUJ HWHIUBUIYATHHOTO U KOJIJIEKTUBHOTO OE€30MAacHOTO TOBEICHUS B
CUTYALUX, YTPOKAKOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TMOCJIEICTBUI U HENIPUATUS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS AJIKOTOJIs, HAPKOTHKOB,
KYpEHHUs);

6) TpyaoBOro BOCIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K AaKTHUBHOM JIESITEIIBHOCTH TEXHOJOTUYECKOW U COLMAIBHOW HaNpaBlIeHHOCTH,
CIIOCOOHOCTH UHUIIMUPOBATh, INIAHUPOBATH U CAMOCTOSATENBHO BHITIOJIHATH TaKyIO JI€SITEIIbHOCTB;

UHTEpPEC K pasnuyHbiM cdepaMm NpoPecCHOHANbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOpP Oynyiiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTB Y CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHMIO HA TIPOTSHKEHUN BCEH KU3HM;

7) IKOJIOTrM4Y€eCKOr0 BOCIIMTAHMS:

9KOJIOTHUYECKH I1e7eco00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOUHUKY KM3HHU Ha 3emiie, OCHOBE €€
CYILIECTBOBAHMUS;

MOBBIIIIEHUE YPOBHSI IKOJIOTUYECKOU KYIbTYphI: TPUOOPETEHHE OMBITA MIIAHUPOBAHUS MTOCTYIIKOB U
OIICHKU WX BO3MOXKHBIX TIOCIICJICTBUM JIJIsl OKPYXKAIOIIEH CPEJIbl;

OCO3HaHUE TJI00ATIEHOTO XapaKkTepa KOJIOTHUYECKUX MPOOJIeM U MyTeH NX PEIICHHUS;

CIIOCOOHOCTh HCMONB30BaTh MpUOOpETaeMble MPH H3yYECHUU OHMOJOTHH 3HAHUS M yYMEHHWs TpHU
pelieHnr TMpoOJieM, CBS3aHHBIX C PAMOHAIBHBIM TMPUPOJIONOIH30BAaHHEM (COOMIOEHUE TIPaBUI
MOBEJICHUsI B TPUPOJIC, HAMPABICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHCTEMAaxX, OXPaHY BHJIOB,
IKOCUCTEM, OMoCheEpHl);

AKTUBHOE HEINPUATHE JCUCTBUM, MPUHOCAIIMX BpEH OKPYKAIOUIEH NPUPOAHON cpelle, yMEHUE
MPOTHO3UPOBATh HEOIATONMPHUSITHBIE JKOJIOTUYECKUE MOCIEACTBHS MPEIIPUHUMAECMBIX NEHCTBUI U
MIpEeAOTBpAILATh UX;



HAJINYHME PA3BUTOTO 3KOJOIMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYpHl, ONbITA AEATEIbHOCTH
HKOJIOTMYECKON  HAmpaBIIEHHOCTH, YMEHHS  PYKOBOJACTBOBATbCS HUMH B  I03HABATEIbHOM,
KOMMYHHMKATUBHOM U COIIMAJIbHOM MpakTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOW NEATEIbHOCTH
JKOJIOTUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 O3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU
1 O0ILIECTBEHHOM MPAaKTUKH, OCHOBAHHOI'O Ha AMAJIOre KYJIbTYp, CIOCOOCTBYIONIETO OCO3HAHUIO CBOETO
MeCTa B MOJIHUKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHHE S3bIKOBOM M YMTATENHCKON KYJIbTYphl KaK CPEICTBA B3aMMOACHUCTBHS MEXKITY
JIIOJIbMU U TTO3HAHUSI MUPA;

MOHMUMaHUE crHeuu@uKd OUOJIOTMM Kak Haykd, OcCOo3HaHusi €€ poiau B  (OPMUPOBAHUU
PalMOHATFHOTO HAYYHOTO MBILIUICHUS, CO3[JaHUN LEJIOCTHOTO MPEACTaBICHUS 00 OKPY)KAIOIIEeM MHUpE
KaKk O EIWHCTBE MPUPOAbI, YeJIOBEKa M OOIIECTBA, B IMO3HAHMU NPHPOJIHBIX 3aKOHOMEPHOCTEH W
pelieHny mpodiieM COXpPaHEeHUS IPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OHMOJIOTUH JJIi COBPEMEHHOW NMBHIM3ALUU: 0OECIeYeHHs] HOBOTO
YPOBHSI Pa3BUTUS MEIWIUHBI, CO3JAaHHE MEPCIEKTUBHBIX OHMOTEXHOJIOTHH, CIIOCOOHBIX pelarTh
pecypcHBIE POOJIEMBI pa3BUTHS YEIIOBEUECTBA, IIOMCKA MyTEH BBIXO0JIA U3 TII00ATBHBIX SKOJIOTUIECKUX
npobiieMm U oOecreyeHHs] Mepexofa K YCTOMUYMBOMY pPa3BUTHIO, PAIIMOHAIBHOMY HCIOJIb30BAHUIO
MPUPOIHBIX PECYpPCcOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aWHTEPECOBAHHOCTH B IMOJYYEHUH OMOJOTHYECKUX 3HAHHUH B LENSAX MOBBIIICHUS 00IIeH KyIbTYpHI,
€CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTaBHOW dYacTH (YHKIMOHAJIHHOH TPaMOTHOCTH
oOyuatomuxcsi, GopMUpyeMoi pu U3y4eHUU OHOJIOTHH;

MMOHMMAaHHE CYITHOCTU METOJOB MO3HAHUS, HCIOIb3yEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH
WCTOJIB30BATh IOJlydaeMble 3HAHUS I aHAIM3a M OOBSICHEHUS SIBICHHHA OKPYXAIOIIEro Mupa |
MPOUCXOIINX B HEM M3MEHEHUH, YMEHHUE JeNlaTh 0OOCHOBAaHHBIE 3aKIIOYCHUS Ha OCHOBE HAYYHBIX
(aKTOB U MMEIOIIUXCS IAHHBIX C IIEJIbI0 TOJTY4YEHUS I0CTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOIMYECKHE 3HAHMS JAJIS pelleHHs NpolieM B
pEATbHBIX KU3HEHHBIX CHTYAITUIX;

OCO3HAaHHME IIEHHOCTH HAYYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBJIATH TIPOEKTHYIO H
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHIUBUYaTbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HEMPEPHIBHOMY OOPa30BaHUIO M CaMOOOPa30BaHUIO, K AKTHBHOMY
MOJTYYCHHIO HOBBIX 3HAHUH 11O OMOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMHU ITOTPEOHOCTSMHU.

METANIPEJMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIe pe3yabTaThl OCBOSHHS yUeOHOT0 npenMeTa «broiaorus» BKIIOYaoT: 3HaUUMble
s (GOPMHUPOBAHUS MHUPOBO33pPEHHS OO0YyYaromUXCs MEXKAMCUUIUIMHAPHBIE —(MEXIpeIMETHBIC)
oOlIeHay4YHbIE MOHATHUS, OTpaXKarollue IEJIOCTHOCTh Hay4YHON KapTUHBI MUpa U clielu(UKy METO/J0B
MO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEpPrus, SIBJICHHE, MpOIlecc, CUCTeMa,
HAy4HbII (aKT, MPUHLIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCiel0OBaHUEe, HAOII0JICHHUE,
U3MEpeHue, DSKCIEPUMEHT U JIpyTue); YHUBEpCalbHble YdeOHble JAEHCTBHs (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIE,  PETYJISATHBHbIE),  obOecreunBaronme  (GopMupoBanue  (QyHKIIMOHAIBHOU
IPaMOTHOCTH M COLIMAIbHOM KOMITETEHIIMHM 00Yy4aroIIUXCsl; ClIOCOOHOCTh 00Y4arOIINUXCsl UCTIOIb30BATh
OCBOEHHBIE MEXIUCHUIIIIMHAPHBIE, MUPOBO33pEHYECKHE 3HAHUS U YHUBEpCaJIbHbIe yueOHbIE IEHCTBUS B
[I03HABATEIbHON M COLMAIBHOM MPAKTHKE.

B pe3ynbrate u3ydyeHusi OMOJIOTUM HA YPOBHE CpelHEro oouero oopa3oBaHus y 00y4aromerocs
OyayT chopMHpOBaHBI TO3HABaTelIbHbIE YHHUBEpCalbHblEe Y4eOHblE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCabHbIE Y4eOHbIC NEHCTBUS, PETYJSATHUBHBIE YHUBEPCAJIbHbIC y4eOHbIE AECHCTBUS, COBMECTHAsS
NESITENBHOCTD.



MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPAMMEBI CPEAHETO O0IIero oOpa3oBaHMs OJIKHBI
OTpaXKaTh:

Ogaaenne yHUBEPCAIBLHBIMH Y4eOHBIMHU MO3HABATEIbHBIMH A€ CTBUSIMH:

1)0a3oBble JIOTHYecKHe AeiCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaTH3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

UCIOJIBb30BaTh TPH OCBOCHHHM 3HAHHWHA TPUEMBI JIOTHUECKOTO MBINUICHHs (aHaiW3a, CHHTE3a,
CpaBHEHUs, KiaccuuKaIuu, 0000IICHNS ), PACKPBHIBATh CMBICII OMOJIOTHUYECKUX MOHATHH (BBIIEIATH MX
XapaKTepHbIC IPU3HAKHU, YCTAHABIUBATH CBS3U C IPYTHMH MTOHSATHSIMH ),

OTIPECIISATh LN JEATEIILHOCTH, 3a/laBas MapamMeTpbl U KPUTEPUHU WX TOCTHXKEHHUS, COOTHOCUTH
Pe3yIbTATHI ACSITEIBHOCTH C TIOCTABICHHBIMHE LIEJISIMU;

WCIIOJIH30BATh OMOJIOTUYECKUE TIOHATHS JIsi OOBsICHEHUS (PAKTOB U SIBIICHHIA KHBOH IPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYXKIEHUS (MHAYKTUBHBIC, NEAYKTUBHBIC, 1O AHAJOTHH), BBHISBIISTH
3aKOHOMEPHOCTH U TMPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSAX, (OPMYIHUPOBATH BHIBOJIBI U
3aKITIOYCHUS;

MPUMEHSTh CXEMHO-MOJICJIbHBIC CPEJICTBA I TPEJACTABICHUS CYIMIECTBEHHBIX CBs3CH U
OTHOIICHUH B W3y4aeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUUN pa3HOTO poa,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabarbiBaTh IUTAH pEIHICHUS NPOOJEMbl ¢ YYETOM aHAIM3a WMEIOIIUXCS MaTepUAIbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JCATCILHOCTH, OIICHUBATH COOTBETCTBHE PE3yJIbTATOB IICNISIM, OICHUBATH
PUCKH TIOCIICACTBHIA e TSIILHOCTH,

KOOPDJMHUPOBaTh W  BBINOJHATH PabOTy B  YCJIOBUSX  PEaJbHOTO, BHUPTYIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIICHUE ITPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

2)0a30Bble HccIeA0BaTEIbCKHE JIeliCTBHS:

BIIaJIETh HAaBBIKAMHU Yy4eOHO-HCCIEAOBATEIbCKOM M MPOEKTHON JesTeNbHOCTH, HAaBBIKAMU
paszpeleHus mpoosieM, ClIoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOUCKY METOJIOB PEIICHUs
MPAKTUYECKUX 3aJ1a9, IPUMEHECHHUIO Pa3IMYHbBIX METOJIOB ITO3HAHUS;

WCIIOJIb30BaTh  PA3UYHbIC BHUABI JEATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIpETAINH, TPeoOpa30BaHUIO U MPUMEHEHUIO B YYEOHBIX CUTYaIUAX, B TOM YHCIIE TPU CO3/IaHUU
y4eOHBIX U COITMAIbHBIX TPOEKTOB;

dbopMUpOBaTh HAy4YHBIA THIT MBIIUICHUS, BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KITFOYCBBIMU
TTOHATHSIMU M METOJIaMU;

CTaBUTHh U POPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00pPa30BATENbHON JAESITENFHOCTH M KU3HEHHBIX
CUTYaIlUsX;

BBISBJIATH MPUYMHHO-CJICICTBEHHBIC CBS3M M aKTyaJIM3MPOBATh 3a7ady, BBIIBUTATh THIOTE3y €€
pelIeHrs, HaXOJHUTh apTyMEHTHI JUIS JOKAa3aTeIbCTBA CBOMX YTBEP)KJICHWMU, 3a/JaBaTh MapameTphbl U
KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJI€ PEIICHUs 3aJaud pPe3yIbTaThl, KPUTUYECKU OIEHUBATh MX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIECHUBAThH IIPHOOPETEHHBIHN OITBIT;

OCYIIIECTBIIATh IICJICHAIIPABJICHHBIN TOMCK IEepeHOca CpPeJICTB W CIHOCOOOB JCHCTBHS B
npodeccHoHaNbHYIO Cpeny;

yMETb MIEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO M MPAKTUYECKYIO 00JIACTH KU3HEACSITETbHOCTH;

YMETh HHTETPHUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJICH, NMPE/JIaraTh OPUTHHAIBHBIC MOJXO0JbI M PEIICHUS, CTABUTh MPOOJIIEMBI U
3a/la4d, JOMYyCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) paGora ¢ nngopmanmeii:



OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX MH(MOpMAIMH (TEKCTe y4eOHOro MocoOHs, HaAy4HO-
MOMYJISIPHOM JTUTEpaType, OMOIOrHUECKUX CIIOBApSIX U CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanu3upoBath MHGOPMAIMIO PA3IMYHBIX BUAOB U (OPM MHPEICTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTb;

(GbopMyIHpOBATH 3aMPOCHI U MPUMEHATH PA3INYHBIE METO/IBI IIPH TIOUCKE U 0TOOpE OUOIOTHYECKOM
nH(popManny, HeOOXOAUMOH /JIsl BBIMOTHEHNS YUeOHBIX 3a7a4;

npuoOpeTaTh  OMBIT  MCIOJNb30BaHHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
COBEpPIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BAHMSI PA3JIUUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMAIBHYIO (POPMY MPEACTABICHUS OHOIOTHYECKOH HH(POpMALUH
(cxemsl, TpaduKH, AHArpaMMBbl, TAOTUIBI, PUCYHKH U APYToe);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KaYeCTBE CPEACTBA MpHU padoTe ¢ OMojgorudyeckoi nHpopmaluen:
NPUMEHATh XUMUUECKUE, PU3NIECKUE U MaTeMaTHYECKIe 3HAKU U CUMBOJIBI, (popMyiiel, abOpeBHatypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MIPE0OPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATISATHOCTH;

BIIa/IETh HaBBIKAMHU pPACIO3HABaHHUS M 3alIUTHl MHPOpMAUM, UHPOPMAIMOHHOW 0e30MmacHOCTH
JIUYHOCTH.

OgBiagenne yHMBepCaJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMMU:

1)o0menue:

OCYILIECTBIISITh KOMMYHHUKAIIMM BO BceX cdepax >KM3HM, aKTUBHO y4acTBOBAaTh B JIMAJIOTe WIIU
JIUCKYCCHUU TI0 CYIIECTBY OOCYXJaeMoi TeMbl (YMEHHE 3a7aBaTh BOMPOCHI, BHICKA3bIBaTh CYXKICHHS
OTHOCHUTEJILHO BBINOJIHEHUS MpeJlaraéMoi 3a/1auu, yYUTbIBaTh HHTEPECH] U COTJIACOBAHHOCTb MO3UIUM
JPYTUX YYaCTHUKOB JIMAJIOTa WM TUCKYCCHH);

pacrmo3HaBaTh HeBepOadbHBIE CpPEACTBA OOIEHHUSA, TMOHMMATh 3HAYECHHUE COLHUAIBHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYyallud, yMeTh CMSTr4aTh KOH(MJIMKTBI M BECTH
IIEPETOBOPBL;

BJIQJIETh Pa3IMUYHBIMU CIIOCOOaMM OOIEHUS U B3aWMOJEWUCTBHSA, NMOHMMAaTh HaMEpPEHUs APYTUX
JHO/IeH, IPOSIBIIATh YBKUTEIIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOM Gopme GopMynnpoBaTh
CBOM BO3PaXKCHMS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHHUSI C HCIIOIb30BAHUEM SI3BbIKOBBIX CPEJCTB.

2)coBMecTHAsA AeATeJbHOCTD:

MIOHMMAaTh U MCIIOJIb30BaTh MIPEUMYILIECTBA KOMAaHIHON U MHAWBUAYaIbHOW paOOThI IIPU peIIeHUN
Ouosiornyeckoil mpoOsieMbl, OOOCHOBBIBATH HEOOXOJMMOCTb IPUMEHEHHMs TIpPYMIOBBIX (popm
B3alMOJICHCTBUS NPU peLICHUH yueOHOU 3a/1auH;

BbIOMpATh TEMAaTHUKy M METOJbl COBMECTHBIX JEHUCTBUH € Y4YETOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEHN Ka)KJI0TO 4JI€Ha KOJUIEKTHUBA;

IIPUHUMATD LIEJIM COBMECTHOMN JIEATENBHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH JEUCTBHUSA 1O €€
JOCTH)KEHMIO: COCTaBJIATH IIIAH JIEWCTBHUM, paclpeneisaTbh pPOJIUM C YYETOM MHEHUN YYaCTHUKOB,
00CYyXXIaTh pe3ylbTaThl COBMECTHON pabOThI;

OLIEHMBATh KayeCTBO CBOETO BKJIAJa M Ka)XJOT0 YYaCTHHKA KOMaHJIbl B OOIIMH pe3ylpTaT Io
pa3pabOTaHHBIM KPUTEPUSIM;

IpeajgaraTb HOBBIE IPOEKTHI, OLEHUBAaTh MJEU C TNO3ULUM HOBU3HBI, OPUTHMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh IMO3UTUBHOE CTPATETHYECKOE IOBEACHHE B Pa3IMUHBIX CUTYalUAX, HPOSBISATh
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OByajgeHne YHMBEPCAJIBHBIMH PeryJsiTHBHBIMH AeHCTBUAMM:

1)camoopranusanms:

MCIOJIb30BaTh OMOJIOrMYECKUE 3HAHUS JUIsl BBISIBJICHHS MPOOJIEM U UX PEIICHUS B JKU3HEHHBIX U
Y4eOHBIX CUTYaIHUIX;



BbIOMPAaTh Ha OCHOBE OHMOJOTMYECKUX 3HAHWW IEJEBBHIE M CMBICIOBBIE YCTAaHOBKM B CBOMX
NEUCTBUSX M IIOCTYIKax IIO OTHOIICHUIO K JKMBOM IPHUPOAE, CBOEMY 3I0POBBIO H 3J0POBBIO
OKPY>KAIOILNX;

CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATEIBHYIO JIESTEIbHOCTD, BBISBISTH MPOOJIEMBI, CTAaBUTh U
(dbopmMynHpoOBaTH COOCTBEHHBIE 337]a4l B 00Pa30BATEIbHOMN NEATEILHOCTH U )KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH pELIeHHUs NpoOieMbl ¢ Y4ETOM HMMEIOLUXCA PECypCoB,
COOCTBEHHBIX BO3MO>KHOCTEH U ITPEAIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacimpsATh paMK1 y4eOHOTO IIPpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTh 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (DOPMUPOBAHHIO U MPOSBICHUIO IIUPOKOH IPYIUIIMH B Pa3HBIX OOJIACTIX 3HAHUH,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

2)CaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTHUBbl B JCSATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMHU IIO3HABATEIBHON pe(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUI U
MBICIMTENbHBIX MPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHUH, MCIOJIb30BaTh NMPUEMBI pedreKcuu s
OLIEHKU CUTYyalluH, BHIOOpA BEPHOTO peILEHMS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€E PE3YJIbTATOB IEATEIBHOCTH;

3)npunsTHe cedst U APYrux:

IIPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3yJIbTaTOB JIE€ATEIbHOCTH;

IIPU3HABATH CBOE MPAaBO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3ynbTaThl OCBOECHUS coJepkKaHus ydeOHoro mnpeamera «buosorus» Ha
yriyOJIEHHOM YpOBHE OpPHMEHTHUPOBaHbI Ha oOecrieyeHue MPOPUIHLHOTO OOY4YEeHHS OO0YyJaronIuxcs
O6uosiornu. OHU BKIIIOYAIOT: CHElU(UUEcKHe Ui OMOJIOTMM HayyHble 3HAHWSA, YMEHHMS U CIIOCOObI
JeUCTBUI 10 OCBOEHUIO, HMHTEPIpETAlul U MpeoOpa3oBaHUIO 3HAHMM, BHUJBI JEATEIBHOCTH 110
MOJIYYEHUIO HOBBIX 3HAHUW M MX NPHUMEHEHHUIO B pa3jIMYHbIX Y4YEOHBIX, a TaKkke B peaJbHBIX
KU3HEHHBIX cuTyalusx. [IpenmeTHbie pe3yabTaThl IPEICTABIEHBI 110 TOAAM U3YUYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOeHHMs yuyeOHoro mnpeamera «buonorusi» B 10 knacce NOMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHMM O MECT€ W pOJM OHOJIOTMM B CUCTEME ECTECTBEHHBIX HayK, B
(OpMHPOBAHUM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B MO3HAHWU 3aKOHOB MPUPOJBl U PELICHUH
npobJeM palMOHANIBHOTO MPHUPOAONOIb30BaHUSA, O BKJIAZE POCCUHCKUX M 3apyOeKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIaJICHUE CUCTEMOHl OWONOTMYECKHMX 3HAaHWHM, KOTopas BKJIIOYAET: OCHOBOINOJAraroIue
OMOJIOrMYeCKHEe TEPMHUHbI W TOHATHUA (KU3Hb, KJIETKa, OpraHu3M, MeTaf0oJu3M, TOMeocCTas,
CaMOpEeryJidlus, CaMOBOCIPOU3BE/IEHUE, HACJIEJCTBEHHOCTh, W3MEHUYUBOCTb, POCT U pa3BUTHUE),
ouosornyeckue Teopun (xierouyHass teopus T. IlIBanua, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopust HacieacTBeHHocTH T. Moprana), yuenus (H. WM. BaBunmoBa — o meHTpax MHOrooOpasus u
MPOUCXOXKACHNUS KYJIbTYPHBIX PpAcTeHMi), 3aKOHBI (e€AMHOOOpa3usi MOTOMKOB IIE€PBOrO IOKOJEHUS,
pacILEeIICHNs], YACTOTBI FaMeT, HE3aBUCUMOTO HacienoBaHus . Menzaens, roOMOJIOTHYECKUX PSAIOB B
HacneacTBeHHOUM n3mMenunBocty H. Y. BapuiioBa), npuHIMIBI (KOMILJIEMEHTAPHOCTH);



BIIQJICHUEC OCHOBHBIMH METOJIaMH HAYYHOTO TO3HAHUS, HCIIOJIB3YeMbIX B OHOJIOTHYECKHUX
HCCIIEOBAHUSX JKUBBIX 00BEKTOB (OMUCaHNE, U3MEpPEHUE, HAOMIOCHUE, SKCIIEPUMEHT);

YMEHHE BBIICNIATh CYIIECTBEHHbIE MPU3HAKU: BHUPYCOB, KIETOK NPOKAPHOT U DYKAPHUOT,
OJHOKJICTOYHBIX M MHOTOKJETOYHBIX OPraHMU3MOB, B TOM 4Hcie OakTepuid, rpuOOB, pacTEHHIA,
KUBOTHBIX W YEJOBEKa, CTPOCHHUS OPraHOB M CHUCTEM OpPraHOB pACTCHMM, >KUBOTHBIX, UEJIOBEKa,
MIPOLIECCOB KU3HEJCATENIbHOCTH, MPOTEKAIOUIMX B OpPraHM3Max pacTeHMid, >KUBOTHBIX U YEJIOBEKa,
OMOJIOTMUECKHX IIPOIIECCOB: OOMEHa BelmecTB (MeTaboJiu3M), TMpEBpalieHUs SHEPTrUu, OpPOKECHHUS,
aBTOTPO(HOrO M TeTepoTpPOGHOro THIOB MHUTaHUS, (POTOCHMHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHes3a, SMOpPHOreHe3a, IMOCTIMOPHUOHAIBHOTO PAa3BUTHUS, PA3MHOXKEHUS, WHIUBUAYAIBLHOTO
pa3BUTHA OpraHu3Ma (OHTOreHe3a), B3aUMOJICICTBHS I'€HOB, FeTepo3uca, HCKYCCTBEHHOTO 0TOODa;

YMEHHE yCTaHABJIMBATh B3aMMOCBSA3H MEXKJy OPraHOUAAMU KJIETKH U UX QYHKIHUSIMH, CTPOCHUEM
KJIETOK pa3HbIX TKaHEH M HMX (YHKIHUAMH, MEXKAY OpraHaMH M CHCTEeMaMH OpPTraHOB Yy DPAaCTCHHH,
KUBOTHBIX U 4YEJIOBEKA W WX (PYHKIHMSIMH, MEXIY CUCTEMaMH OPraHOB M HMX (DYHKIUAMHU, MEKITY
JTanmamMu OOMEHa BEILIECTB, ATAllaMU KJIETOYHOIO IMKJIA M KM3HEHHBIX I[UKJIOB OPraHU3MOB, 3TalaMu
SMOPUOHAIIBHOTO Pa3BUTHS, TECHOTUIIOM U ()eHOTUIIOM, (PEHOTUIIOM U (aKTOpaMU Cpebl OOUTAHUS;

YMEHHE BBISIBJISITh OTJIUYHUTEIBHBIC MPU3HAKH JKUBBIX CUCTEM, B TOM YHCJIC PACTEHUH, KUBOTHBIX
Y YEeJIOBEKa;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYI0 TEPMHHOJOTHIO U
CUMBOJIMKY JIJISl I0KA3aTeNbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMAaTHUYECKHUX TPYIIIL;

YMEHHE pemiath OHOJOTMYECKHE 3a/laud, BBIABISATH NPUYMHHO-CICIACTBEHHBIC CBSI3H MEXIY
UCCIIEyeMBIMH OMOJIOTHYECKUMH TIPOLIECCAMU W SIBJICHHUSMH, J€JaTh BBIBOJABl M TPOTHO3BI Ha
OCHOBaHUU TOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBHIMOTHATH 1TaOOpaTOpHBIE U MpaKkTUYeckue paboThl, COONI0AATh MpaBuiia Mpu padoTe ¢
y4eOHBIM U J1a00paTOpHBIM 000pyI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3BI, MPOBEPATh X IKCIECPUMEHTATBHBIMU CPEACTBAMH, (HOPMYITHPYS
1[eJTh UCCIIeI0OBAHUS, aHATTU3UPOBATh MOJIyUE€HHBIE PE3YIbTaThl U €TaTh BHIBOIBL;

YMEHHUE Y4acTBOBATh B yU€OHO-MCCIIEJOBATENbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHH U METUIIMHE,
npoBOIMMON Ha 0a3ze MIKOJIBHBIX HAYYHBIX OOIIECTB, M ITYOJHMYHO TPEICTABIATH IOTYYCHHBIC
pe3yIbTaThl HA YICHUYECKUX KOH(EPEHITHIX;

YMEHHE OLIEHWBATh TUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIIEJOBAaHMA B OONACTH OHOJOTHH U
MEIUIMHBI (KIOHUPOBaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpPaBIEHHOE W3MEHEHHE TeHOMa H
CO3JIaHHME TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymied MnpodecCHOHANBHOM IeATEILHOCTH B
obnacTi OHMOJOTUH, METUIMHBI, OMOTEXHOJIOTMH, BETEPUHAPHH, CEIbCKOTO XO3SHUCTBA, IMHIIEBOU
MPOMBIIIJICHHOCTH, YIUIYONSATh TO3HABATENbHBIA WHTEpEC, HANpPAaBICHHBIM HAa OCO3HAHHBIA BHIOOD
COOTBETCTBYIOIIEH Tpodeccut M TPONOIDKEHHE OHMOJOTHYECKOro O0O0pa30BaHUS B OpraHU3aIUsIX
cpenHero mpohecCuOHaIBFHOTO U BBICIIIETO 00Pa30BaHUs.

[IpenmerHble pe3ynbTaThl OCBOeHHs yueOHoro mnpeamera «buomorusi» B 11 knacce NOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MECTe M POJM OMOJIOTUM B CHCTEME €CTECTBEHHBIX HayK, B
(GbopMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B TIO3HAHWH 3aKOHOB TPUPOIBI U
pEIICHUH SKOJIOTUYECKUX TPOOJIEeM YeJOBEYEeCTBA, a TAaKKe B PEHICHHH BOMPOCOB PAIHOHAIEHOTO
MPUPOJIOTIONB30BaHUA, U B (POPMUPOBAHUH LIEHHOCTHOTO OTHOILIEHUS K IPUPOJE, OOLIECTBY, YETIOBEKY,
0 BKJIJIe POCCHIMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIIQJIETh CHUCTEMOH OWOJOTMYECKMX 3HAHWH, KOTOpas BKJIIOYAET OIpPEIeNCHUs H
MMOHWMaHKE CYITHOCTH OCHOBOITOJIATAIONINX OMOJIOTHYECKHX TEPMUHOB M MOHSTHHN (B, SKOCHCTEMA,
ouocdepa), Ouonornueckue Teopuu (dBoMONHMOHHAs Teopuss Y. [lapBuHA, CHHTETHYECKash TEOPHs
sBosironnn), yueHus (A. H. CeBeprioBa — o myTsx M HampaBiieHUsX 3Bomtonuu, B.M. Bepnanckoro — o
ounocdepe), 3akoHbI (reHeTHYECKOTO paBHOBecus Jx. Xapau u B. BaitaOepra, 3apoapIIieBOTO CX0/ICTBA



K. M. bopa), npaBuna (Munumyma FO. JIubuxa, 5KOIOTHYECKOW NHpPAMUABl SHEPTUU), THIIOTE3HI
(rumore3a «mupa PHK» V. I'mnGepra);

yYMEHHE BJa/IeTh OCHOBHBIMU METOJIaMU HAay4YHOT'O [TO3HAHUS, UCIOJIb3YEMBIMUA B OMOJIOTHYECKHIX
MCCIICIOBAaHMSIX JKUBBIX OOBEKTOB M HKOCHCTEM (OIMCaHME, U3MEpEHHe, HAOII0ACHNE, SKCIIEPUMEHT),
croco0aMHu BBISIBIICHUS U OLIEHKH aHTPOIIOTEHHBIX U3MEHEHUH B IIPUPO/IE;

YMEHHE BBLICIATH CYIIECTBEHHbIC MPU3HAKHU: BHUJIOB, OMOTEOIIEHO30B, SKOCUCTEM U OHochepsl,
CTaOWJIM3UPYIOLIETO, JBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOrO OTOOpa, ajlIONaTPUYEcKOro u
CHMITaTPUYECKOTO BHI000pA30BaHMSA, BIUSHUS JBIKYIIUX CHJI 3BONIONMU HA T€HO(OHI MOMYJISAIHH,
NPUCIIOCOOJICHHOCTH OPraHU3MOB K cpelae OOWTaHMsI, 4YepeJOBaHWs HAlpaBJICHUH HSBOJIOLUH,
KpYroBOpOTa BEILIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEXAY MPOLECCAMH 3BOJIOIUH, JBIKYIIUMU CHIAMU
aHTPOIOr€HE3a, KOMIIOHEHTAMHU Pa3IMYHbIX IKOCUCTEM U MPUCIIOCOOJIEHUSIMU K HUM OPTaHHU3MOB;

YMEHHUE BBISABIATH OTIMYUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, IPUCHOCOOIEHHOCTh BHIOB K
cpene oOuTaHusl, A0MOTUYECKUX U OMOTUYECKMX KOMIIOHEHTOB DKOCHUCTEM, B3aUMOCBSI3E€H OPraHU3MOB
B COO0IIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHUH B IKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE MHCIIONb30BaTh COOTBETCTBYIOLIUE AapryMEHThI, OHOJOTMYECKYIO TEPMHUHOJOTUIO U
CUMBOJIMKY JJIsl JOKA3aTelIbCTBA POJICTBA OPraHM3MOB Pa3HbIX CUCTEMAaTHMUYECKUX TPYIII, B3aUMOCBSA3U
OpraHM3MOB U Cpeapl OOWTaHUs, EIWHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH COXPaHECHHUS
MHOT000pa3usi BUAOB U IKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS IPUPOJIBI U YEIIOBEUECTBA;

YMEHHE peliarb OMOJOIMYECKHEe 3a/ladyM, BBIABIATH MPUYMHHO-CIEACTBEHHBIE CBS3H MEXIY
UCCIIEyeMbIMU OHOJOTMYECKMMH IPOLIECCAaMU U SIBICHUSMH, JEJIaTh BBIBOJbI M IPOrHO3bI Ha
OCHOBaHUU TOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBHIMOTHATH 1TaOOpaTOpHBIE U MpaKkTUYeckue paboThl, COONI0AATh MpaBuiia Mpu padoTe ¢
y4eOHBIM U J1a00paTOpHBIM 000PYy/I0BaHHEM;

YMEHHE BbIIBUTaTh TMIOTE3bI, MPOBEPATh MX IKCHEPUMEHTAIbHBIMU CpPEICTBaMHU, (pOpMyIUpys
LIeJIb UCCIIEI0BAHNS, AHAJIM3UPOBATH MTOJIyYE€HHBIE PE3YJIBbTAThl U A€JIaTh BBIBOIBL;

YMEHHUE Y4acTBOBATh B yU€OHO-MCCIIEJOBATENbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHH U METUIIMHE,
MPOBOAMMON Ha 0a3e WIKOJbHBIX HAy4yHBIX OOILIECTB, M MYOJWYHO MPEACTABIATH IOJYYEHHBIE
pe3yJIbTaThl Ha YYEHUYECKUX KOH(EPEHIINSX;

YMEHHE OLICHMBATh T'MIIOTE3bl U TEOPUU O IMPOUCXOXKACHHUU KU3HH, YEJIIOBEKA U YEJIOBEUECKUX
pac, 0 IpUYMHAX, MOCIEJICTBUAX U CIIOCO0axX MpeloTBpalleH s II100aJbHbIX H3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAaHHBIM BBIOOp Oyayuied mnpodeccnoHanIbHON JEATENbHOCTH B
o0nacTh OHWOJIOTHUH, SKOJIOTUH, MPHUPOJONOIB30BAaHUS, MEAMIMHBI, OMOTEXHOJIOTMH, ICUXOJIOTHH,
BETEpUHAPUH, CEJIbCKOIO XO3SHCTBA, MHUIIEBOM NPOMBIIIJICHHOCTH, YINIYOJSATh I103HABATEIbHBIN
MHTEpEC, HANpaBICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYMOLIEH mNpodeccun U MPOAOIIKEHHE
OMOJIOrMYEeCKOro 00pa3oBaHMsS B OpraHU3alUsAX CpeJHEro Mpo(ecCHOHATBHOTO U BBICIIETO
oOpazoBaHws.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 9acoB

JJ;')H HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI Beero Konrpoan- Ilpakruuec-  DJIeKTpoHHBIE (1H(ppOBLIE)
HbIE KHe paGorel  00paz’oBaTe/bHbIE PeCYpPChl
padoThI

1 buonorus xak Hayka
2 JKuBble cucTeMBbl U UX U3YUYCHHE
3 buonorus knetku 0.5
4 XUMHYeCKasi OpraHu3aIysl KICTKH 10
5 Ctpoenue u GyHKIMH KIETKH
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B KIIETKE
7 HacnenctBennas nndopmaius u peanusainus e€ B 9 05
KIIETKE
8 JKHU3HEHHBIH UK KIETKA 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U 5 0.5
W3MEHYUBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOJIOTHUS 4
17 PeszepBHOE Bpems 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13




11 KJIACC

KoanuecTBo 4acoB

Ne KonTpos- IlpakTuyec  JJIEKTpoHHbIE (HH(POBHIE)
o/ HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbl Beero Hire e B ——
padoThI padoThI
1 3aposkJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MPEJICTaBICHUIA B OMOJIOTHI
2 Mukpo3BotoIus U €€ pe3yabTaThl 14 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
4 [IpoucxoxaeHne 1 pa3BUTUE )KU3HU Ha 3emiie 15 1.5
) [IpoucxoxaeHue yenoBeka — aHTPOIIOTCHES 10 1
DKOJoTusl — HayKa O B3aUMOOTHOILICHUSAX
6 OpPraHU3MOB U HaJJOPIraHU3MEHHBIX CUCTEM C 3 0.5
OKpY>Karollen cpenon
7 OpraHu3msl 4 cpesja 0OuTaHHs 9 1.5
DKOJIOTHS BUAOB U MOYJISIUN 9 0.5
DKosorus cooduiecTB. IKOJIOTHIECKUE CUCTEMbI 12 0.5
10 buocdepa — riobaibHas SKocUcCTEMA 6
11 YenoBek U OKpysKarolas cpeja 6
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7.5




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

n/n

Tema ypoka

buosorus kak KOMIIJICKCHAsI HayKa U KaK 4aCTb
COBPEMCHHOTI'O O6H.[CCTB8.

Bcero

KoaudecTBO 4acoB

KonTpoJnb-
Hble
padoThI

IpakTunyec-
KHe padoThl

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHCBEUI OpraHu3anus )KUBbIX CUCTEM

Hcropus oTkpeITHA U N3ydeHUs KieTku. Knerounas
TEOpUs

MeToapl MOJICKYJISIPHON M KJIIETOYHON OHUOJIOTHH.
Ipakxmuueckas paboma « M3yuenue memooos KiemoyHou
ouonozuu (xpomamoepagusi, 21ekmpoghopes,
ougpepenyuanvroe yenmpugyuposanue, I11L[P)»

XUMHYECKUH COCTaB KJIIETKU

0.5

MHHepaanme BCIICCTBA KJICTKHU, UX Ouojornyeckas POJIib

Opranuyeckue BellecTBa KIETKH — OENKH.
Jlabopamopnas paboma « ObuapysiceHue 6e1Ko8 ¢
NOMOWBIO KAYECTNBEHHBIX PeAKYULL»

CgoiicTBa, Knaccupukanys u GyHKINU OeNKOB

0.5

10
11

Opl"aHI/I‘-IeCKI/Ie BCIICCTBA KJIICTKHU — YI'JICBOJIbI

Opl" AHNYCCKHUEC BCIICCTBA KIICTKHW — JIMIIUBI

12

Hyxneunossie kucnotel. JIHK u PHK. Jlabopamopras
paboma «Hccnedoeanue HyKIeUHOBbIX KUCTIOM,
8b10ENICHHbIX U3 KNEeMOK PA3TUUHBIX OP2AHUIMOBY

0.5

13

Crpoenue u pyakuuu ATOD. Jlpyrue
nykieosuaTpudocdarsr (HTD)




CexBenupoanue JIHK. MeToasl reHOMHKH,

14 TPAHCKPUIITOMUKH, IPOTEOMUKHU 1

15 | MeToapl CTPYKTYPHOI OHOIOTHI

16  Tumsl kietok. [IpokapuoTndeckas kieTka

17 CTpoeHue 2yKapuoTHYECKOM KIeTKu. [Ipakmuyeckas 1 05
paboma «H3yuenue ceoticme KiemouHou MemopanvLy '

18  TloBepXHOCTHBIH ammapaT KICTKH 1
OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.

19  Ilpaxmuueckas paboma «H3yuenue osudiceHus 1 0.5
YUMONAA3MbL 8 PACMUMETbHBIX KNEMKAX)
[ToryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHIPUH,

20  mnactuasl. Jlabopamoprnas paboma «Hccnedosanue 1 0.5
NIA3MOAU3A U OeNJIA3MONU3A 8 PACMUMETbHBIX KIEeMKAX»

21  HemewmOpaHHBIE OPTaHOUIBI KICTKH

22  Crpoenue u QyHKIHUU siApa
CpaBHUTEIbHAS XapaKTEPUCTHKA KICTOK DYKapHOT.

23 Jlabopamopnas paboma « H3yuenue cmpoenus Kiemok 1 0.5
PA3TUYHBIX OP2AHUIMOBY
ACCUMUIISITIVS ¥ TUCCUMILTSAINS — J[BE CTOPOHBI

24 MeTtabonusma. Tunel oomeHa BeniecTs. JlaboparopHas 1
pabota «3ydeHre KaTaTUTHIeCKON aKTUBHOCTH
dbepMeHTOB (Ha IpUMepe aMIIIa3bl WK KaTajaa3bl)»
DepMEeHTaTUBHBIN XapaKTEP peaKLHNil KIIETOYHOTO

o5 MeTtabonusma. Jlabopamopuas paboma « Uzyuenue 1 05
GepmenmamusHo2o pacuiennienus nepoKcuUod 6000pood 6 '
PACMUMENbHBIX U HCUBOMHBIX KIEMKAX»

26 benku-akTuBaTOpH! U OCNKU-UHTUOUTOPHI 1

27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB 1

28 ®doTocuHTE3 1

29 XemocuHnres. Jlabopamopnas paboma «Cpasnenue 1 0.5




npoyeccoe (pOWlOCuHMéS’Cl u xemocunmesa)

AHa’poOHbBIE OpraHu3Mbl. Buibl OpokeHusl.

30 JlabopaTtopHnas pabora «CpaBHEHHE TPOIIECCOB 1
OpO>KEHUS U JABIXaHUSD)
31 AdpoOHBIE OPraHU3MBL. JTalbl SJHEPTETHYECKOT0 OOMEHA 1
DHeprus MeMOpPaHHOTO rpajiieHTa NpoToHOB. CUHTE3
32 . 1
AT®: pabora mporonHoit AT®D-cuHTa3bI
33 Peakuuu MaTpuuHOro CUHTE3a
34 Tpanckpunuus — Matpuunbiid cuate3 PHK
35 Tpaucasus u e€ Tarbl
36 KoaupoBanue amunokucior. Pons pubocom B 1
OounocuHTe3e OeKa
37 Opranu3zanus reHomMa y MpoKapuoT U 3yKapHoT 1
38 MonexymnsipHbIe MEXaHU3MBbI YKCTIPECCHU T€HOB Y 1
DYKapHOT
Bupycsl — BHekeTOYHBIE ()OPMBI )KU3HU U OOJUTaTHBIC
39 napasuTtsl. [lpakmuueckas paboma « Cozoanue mooenu 1 0.5
supycay
40 BupycHsle 3a06051€BaHUS UeI0BEKa, KUBOTHBIX, PACTEHHH 1
41 HanorexHomornu B OMOJIOrMY U MEIUIINHE 1
42 JKU3HEeHHBIN UK KIETKU 1
43 Matpuunslii cunte3 JTHK 1
44 Xpomocomsl. Jlabopamopras paboma «H3yuenue 1 05
XPOMOCOM HA 20MOBbIX MUKPONPENApamax»
45 JleneHne KJISTKM — MHTO3 1
Tumns! kierok. Kaprokunes u uutokunes. Jlabopamopnas
46 paboma «Habnroodenue mumosa 6 Kiemrkax KOHUUKA 1 0.5
KOpewiKa IyKa (Ha 20moeuix MUKpPONpenapamax)y»
47 Perynsiuus »Ku3HEHHOTO LIMKJIA KIIETOK
48 Opranu3M Kak eIuHOE 11eI0€




Txanu pacrenuid. Jlabopamopuas paboma «H3yuenue

49 y . 1 0.5
MKAHel pacmenuiLy

50 TkaHu )KUBOTHBIX U YeJIOBeKa. JlabopamopHas paboma 1 05
«H3yuenue mrawnet HcuBOMHbIX» '

51 Opransl. CucreMsl opranoB. Jlabopamophas paboma 1 05
«H3yuenue opeanos y8emMKo8020 pacmeHUs» '

52 Ormopa Tena opraHu3MoOB

53 JIBI>KeHNE OpraHn3MOB

54 [TutaHue opraHu3MoB

55 [MuTanne MO3BOHOYHBIX KUBOTHBIX. [IHIeBapuTenpHAS 1
cUCcTEeMa YeJIoBeKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U UEJIOBEKA

58 TpaHCcTOpT BEIIECTB Y OPraHU3MOB

59 KpoBeHocHas cucremMa M03BOHOYHBIX )KUBOTHBIX U 1
YyesoBeKa

60 Brigenenue y opranu3mMoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMmyHHast cucrema yenoBeka 1

63 Pa3npaxumocTs U perynsinust y OpraHu3MoB 1

64 ['ymopanbHast perysiys U SHIOKpUHHAs CHCTeMa 1
YKUBOTHBIX U Y€JIOBEKa

65 DopMBI pa3MHOXKEHHS OPTaHU3MOB

66 [TonoBoe pazmHOX)eHUE

67 Meiio3
I'ametorenes. O6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

68 Jlabopamopnas paboma «H3yuenue cmpoerus noioevix 1 0.5
KAEMOK Ha 20MOBbIX MUKPONPENapamaxy

69 WHauBuayanbHOE pa3sBUTHE OPraHU3MOB — OHTOI'€HE3

70 3akyajKa OpraHOB ¥ TKaHEH U3 3apOJIBIIICBBIX JTHUCTKOB




Poct u pa3BuTHe XUBOTHBIX. JIabopamopHas paboma

71 «Buissnenue npuznakos cxoocmea 3apooviuieti 1 0.5
NO360HOUHBIX HCUBOTHBIX »
Pa3zmHoXeHHe U pa3BUTHE pacTeHH. Jlabopamopras

72 paboma «Cmpoenue opeanos pasmHOI’CeHUsL BbLCULUX 1 0.5
pacmeHu»

73 Hcropus cTaHOBIEHUS M pa3BUTHS TEHETUKH KaK HAyKH 1
OcCHOBHBIE IOHATHS U CUMBOJIBI T€HETHUKH.

74 Jlabopamopnas paboma «/po3zoghuna kax oo6vexm 1 0.5
2eHeMUYeCKUX UCCIe008aAHULY
3aKOHOMEPHOCTH HACJIEIOBAHUS IPU3HAKOB.

75 MonorubOpuaHoe ckpemuBanue. [lpakmuueckas paboma 1 05
"H3yueHue pe3ynomamos MOHOUOPUOHO20 CKPeWUBAHUS '
v Opo3zoghunst”

76 [{uTonmornyeckue OCHOBHI MOHOTHOPHIHOTO 1
CKpEIIUBaHUS

77 AHanusupyroiee ckpeuuBanue. Hernomnnoe 1
JIOMHHHPOBAHHE
Jurubpunnoe ckpeuBanue. /lpakmuueckas paboma

78 «HM3yuenue pezyibmamos oucudpUOH020 CKpewusanus y 1 0.5
0po3oghunsly

79 [{uTonoruyeckrie OCHOBBI AUTHOPUIHOTO CKPELIUBAHUS 1

80 CrerieHHOE HaclleZIOBaHUE TTPU3HAKOB 1

81 XpOoMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1

82 [enernka mona 1

83 TI'enoTun kak neJI0CTHAs CUCTEMA 1

84 I'eHeTHYECKUI KOHTPOJIb PA3BUTHSI PACTEHNUMN, ’KUBOTHBIX 1
U YeTIOBEeKa

85 N3mMeHYnBOCTh MpHU3HAKOB. BBl N3MEHUUBOCTH

86 MonudukamonHas U3MEHYHBOCTh




BapuanuoHHbIi psAl M1 BapUallmOHHAas KpUBasl.
Jlabopamopnas paboma «Hccnedosanue 3akoHomep-

87 . . 0.5
HocmetumoouguxkayuonHou uzmenyueocmu. Ilocmpoenue
8apPUAYUOHHOO0 PAO0A U BAPUAYUOHHOU KPUBOU»
a8 ['eHoTHIIMYeCcKast N3MEHUNBOCTh. KoMOMHAaTHBHAS
U3MEHYNBOCTh
MyTanuoHHas U3MEHYUBOCTb. [Ipakmuueckas paboma
89 «Mymayuu y opo3ogunvt (Ha 20moewlx 0.5
MUKpPONpenapamax)y
90 3aKOHOMEPHOCTH MYTAIITMOHHOTO MpOoIecca. JMUTreHETUKA
U SIIUTEHOMHUKA
01 I'eneruka yenoBeka. [lpakmuueckas paboma 05
«Cocmasnenue u anaius poooCcio8HOUY '
92 MeToapl MEAUIIMHCKOM T'€HETUKHU
93 3HavYeHrEe METUIIMHCKON TeHETUKU B TIPEIOTBPAIICHUH U
JICYCHUH TeHETHYECKUX 3a00JIeBaHU YeI0BeKa
OcHOBHBIE IOHATHS celeKIMU. Jlabopamopnas paboma
94 «H3yuenue copmoe KyibmypHuIX pacmeHuil u nopoo 0.5
OOMAUHUX HCUBOMHBIX »
95 Mertoasl ceneKIIMOHHOM padoThl. JlabopamopHas paboma 05
«H3yuenue memoooes cerexyuu pacmeruLy '
9% JloCTHOKEHMSI CeNEeKIIMN PACTCHUN M JKUBOTHBIX.
[TpakTiueckas pabota «[IpuBuBKa pacTeHui»
97 CoxpaHeHue, U3yueHHe 1 UCI0JIb30BaHNE TeHETHUECKUX
pecypcoB
brotexHonorns Kak Hayka U OTpacyib MPOU3BOJICTBA.
98 Ilpaxmuyeckas paboma «H3yuenue 06vexmos 0.5
buomexnono2uu»
99 OCHOBHBIC HANPABICHUS CHHTETUICCKOW OMOJIOTHI
100  XpomocomHas ¥ TeHHas! HHKCHEPHS
101 Menunuackre OMOTEXHOIOT NI




102

Pesepubrii ypok. [ToBropenue, o6o01eHue,
cUCTeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

13.5




11 KJIACC

KoanyecTBo 4acoB

Ne JlaTa JIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Bcero Konrpouy- Tlpaxririec- u3ydeHusi o0pa3oBaTe/IbHbIC pecypchl
HbIE KHe padoThl
padoThI
OBomouronHas reopust Y. lapsuna 1
JBroKymye cuiibl 3BoJroIuU BUIoB 1o Y. /{lapBuny
3 boprba 3a cyiectBoBaHME, €CTECTBEHHBINH U 1
HCKYCCTBEHHBIN 0TOOP.
4 DopMHUPOBaHUE CUHTETUYECKON TEOPUH 3BOJIIOLIUU 1
5 OTaIbl 3BOJIIOIMOHHOTO MPOIecca: MUKPOIBOIIOLUS U 1
MaKpO3BOIIOLUS
6 [MTomynsanus — sreMeHTapHas €AMHULA SBOJIIOLIUU 1
3akoH reHeTndeckoro papHosecus J[x. Xapau, B.
7 Baitn6epra. Jlabopamopnas paboma «Buviaenenue 1 0.5
umMeHuugocmu y ocobdeti 00H020 UOa»
8 OnemMeHTapHbIe (PaKTOPHI IBOJTIOLUN
9 O ekt ocHoBarens. IpdekT OyTbUIOUHOTO rOPIIbIIIKA
10 Murpanuu. M3onauuu nonyasuuii: reorpaguyeckas, 1
Ouonoruyeckas
11 EcrecTBeHHbI 0TOOp — HampaBisAOMIMN haKTop 1
ABOJIIOLIAN
12 [TommoBoit oTOOp 1
[Tprcnioco0IeHHOCTh OPTaHU3MOB KaK pe3yybTat
13 MHUKPO3BOJIIOLUH. 1 05

Jlabopamopnas paboma «H3yuenue apomophozos u
uouoadanmayuil y pacmerutl U H#CUGOMHbHIXY




[Tpumeps! mpuCTIOCOOICHHUH Y OpraHU3MOB:
Mopdotoruueckue, GU3H0IOrHIecKue, ONOXUMHUECKHE,

14 MOBEJICHYECKHE. 1 0.5
Jlabopamopnas paboma «IIpucnocobnenus opeanuszmos u
UX OMHOCUMENbHASL YeNleCcO0OPa3ZHOCNbY
15 Bun, ero xpurepuu u ctpykrypa. Jlabopamopuas paboma 1 05
«CpasHenue 81006 no Mopghosio2uteckomy Kpumepuroy» '
16 CrpykTypa BHIA 1
17 BunooOpazoBanue kak pe3yiabTaT MUKPOIBOIIOIUN
18 CBs13b MUKPOIBOJIIOIIUH U SITHIEMHOJIOTUN
19 MakposBosmronus. [laneontonornueckrue METO b 1
W3YYEHHUS IBOJIIOINH
20 buoreorpadudeckue METOABI U3YUCHUS IBOJOIAN 1
21 OMOPHOIOTHUECKUE U CPABHUTENIBHO-MOP(HOIOTHUECKUE 1
METO/IbI H3YYECHUS IBOFOIHN
99 MonekynsipHO-TeHeTHYeCKHe, ONOXMMHUYECKHE U 1
MaTeMaTHYECKUE METO/Ibl U3YUEHHsI SBOJIIOLIUU
23 OO01mre 3aKOHOMEPHOCTH JBOJTFOITHH 1
24 AnantuBHas paauanus. HepaBHOMEpHOCTb TEMITOB 1
9BOJIIOLIUH
25 HayuHble runoresbl NpoOUCX0KIeHUS )KU3HU Ha 3emie 1
26 JloHay4HbIE IPEACTABIEHUS O 3apOKIEHUH KU3HU 1
27 OCHOBHBIE 3Tanbl HEOPTaHUYECKOW IBOITIOLNN 1
28 ['uroTe3b! 3apOKIACHNUS )KU3HA 1
Ucropus 3emnu u MeToabl e€ usydeHus. Jlabopamophas
29 paboma «H3yuenue u onucanue UCKONAeMblx 0CIMamKo8 1 0.5

OPEBHUX OP2AHUIMOBY




30

HauanipHbie 3Tanbl OpraHnyecKoO SBOTIOLUU

31 DBOJIIOIHS DYKApPUOT
OCHOBHBIE 3TaIlbl YBOJIOIUH PACTUTEIHLHOTO MHUPA.

32 Ilpakmuueckas paboma «H3yuenue ocobennocmeti 1 0.5
CMpoenUst pacmeHutl pasHulX OMoOeno8y»

33 OCHOBHBIE 3TaITbl HBOJIOIUH KHBOTHOT'O MHpa 1
DBOIIOLINS )KUBOTHBIX. [Ipakmuueckas paboma

34 «H3yuenue ocobennocmelii cmpoenus N0360HOUHbIX 1 0.5
HCUBOMHBIX Y

35 PazButue xxu3HM Ha 3eMIie 1O 3paM U Ieproam 1

36 MaccoBbie BBIMUPaHHUSI — SKOJIOTHYECKHE KPUIUCHI 1
IPOIILIOTO

37 CoBpeMeHHBIH YKOTOTUYECKUI KPU3UC, €T0 0COOCHHOCTH 1

38 CoBpeMeHHas CHCTeEMa OPTaHUIECKOTO MPOIILIOTO 1

39 OcCHOBHBIE CHCTEMaTHYEeCKHE IPYIIbl OPraHU3MOB 1

40 AHTpOTIOJIOTHSI — HayKa O YEJIOBEKE 1

41 Pa3Butue npencraBieHuil 0 MPOUCX0XKIEHUH YETIOBEKA 1
MecTo 4yenoBeKa B CHCTEME OPTaHUIECKOTO MHUPA.

42 Jlabopamopnas paboma «H3yuenue ocobennocmeii 1 05
CMpoeHUst CKelema Yelo8eKd, CEs13aHHbIX C
APAMOXOAHCOEHUEMY

43 JIBKyIIIHME CUITBI aHTPOTIOTEHE3a 1

44 CooTHoIIeHre OMOJOTUIECKHUX U COIMATBHBIX (PAKTOPOB 1
B aHTPOIIOTEHE3e.

45 OcHOBHBIE CTaIUN aHTPOIOI€HE3A 1

46 [TaeoreHeTnka U MaJIeOreHOMHUKA

47 DBOJIIOIHUSL COBPEMEHHOT'O YETIOBEKA 1




Uenoseueckue pacel. [lpakmuueckas paboma «M3yuenue

48 . 1 0.5
9KONO2UHECKUX A0anmayuil 4e108exKa»

49 MeXaUCIUTUTMHAPHBIE METOABI AaHTPOIOJIOT U

50 3apoxaCHUE U PA3BUTHE IKOJIOTHU 1

51 Mertoas! 3konoruu. Jlabopamoprnas paboma «H3yuenue 1 05
Memo008 IKON0SULECKUX UCCTe008AHULLY '

52 3HaueHHne YKOJIOTNYECKUX 3HAHUH 19 YeJIOBEKa 1

53 Okonornyeckue HakTopsl
AbGuotnueckue ¢aktopbl. CBET KaK HKOJIOTHUECKUN

54 dbakrop. Jlabopamopnas paboma «Bvisignenue 1 0.5
NPUCNOCOONIEHULE OP2AHUZMOB K GIUSHUIO CEEMA)
Abuotuueckue pakropsl. Temmneparypa Kak

55 9KOJIOTHYECKHi (haKkTop. 1 05
Jlabopamopnas paboma «Bviasnenue npucnocobaenuti '
OpP2aHUZMO8 K GIUSHUIO MEeMNepamypbl»
AbuoTtnueckue GpaxkTopbl. BaakHOCTh Kak 3KOJIOTMUYECKHM

56 dbaxtop. Jlabopamopnas paboma «Anamomuyeckue 1 0.5
0CObeHHOCmU pacmenutl U3 pasHblX Mecn 0OUMAHUSY

S7 Cpenpbl oOuTaHus OPraHU3MOB 1

58 bronoruueckne puTMbl 1

59 Kvznennble pOpMBbI OPraHU3MOB 1

60 BuoTtnueckue dakropsr 1

61 3HaueHne OMOTUUECKUX B3aUMOIEUCTBUI IS 1
CYIIIECTBOBaHMS OPraHU3MOB B CpeJie OOMTaHUS

62 DKOJIOTHYECKHE XaPaKTEPUCTUKH TTOIYIISIIH 1

63 OcCHOBHBIE TIOKA3aTeIN MOMYJISIUH: YUCICHHOCTD, 1

IJIOTHOCTB, BO3pAaCTHAA U MMOJIOBAsA CTPYKTYpa




OCHOBHBIC ITOKa3aTCIIN MOmyJsanuu: poxaacMoCThb,

o4 MPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIUU 1
65 DKosoruyeckast CTpyKTypa MOIyJIsuu
66 JlnHaMuKa TOMYJISIITUN U €€ peryJIsius 1
67 Kpussie pocra unciaeHnocty nonyssuuu. Kpusbie 1
BBEDKUBAHHUS
68 Dkonoruyeckas HUIIA BuAA. Jlabopamopuas paboma 1 05
«IIpucnocobnenus ceman pacmeHuil K pacceieHuroy '
69 Bun xak cucrema nomynsnuit 1
70 3aKOHOMEPHOCTH MOBEJCHUS M MUTPALIUNA KHUBOTHBIX 1
71 Co00111eCTBO OPraHUu3MOB — OHOIICHO3 1
72 DKocucrema Kak OTKpbITasi cucteMa 1
73 KpyroBopoT BelecTB 1 MOTOK 3HEPTUU B IKOCHCTEME 1
74 OCHOBHBIE TTOKA3aTeN YKOCUCTEMBI 1
75 DKOJIOTMYECKUE TUPaMUIbl 1
76 N3menennst coo0IIecTB — CYKIIECCHH 1
77 [TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. 1
DKOCHUCTEMBI MOpEH U OKEaHOB
78 [IpupoaHbIe 3KOCHCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, 1
CTEIleH, MyCThIHb
79 AHTpPOIOT€HHBIE SKOCUCTEMBI 1
80 YpboakocucreMsl. [Ipakmuueckas paboma «M3zyuenue u 1 0.5
onucanue ypbosKocucmembly '
81 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX 1
B3aMMO/JICUCTBUI OPraHU3MOB B 9KOCUCTEMAX
82 MexaHu3Mbl BO3JICHCTBUS 3arPsS3HEHUI Pa3HBIX TUIIOB Ha 1

cyOOopraHM3MEeHHOM, OPTraHU3MEHHOM, TIOMYJILIHOHHOM U




HKOCHUCTEMHOM YPOBHSX

83 buochepa — obmernmanerapHas o6onouka 3eMiau 1

84 Yuenne B. U. Bepranckoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBaHMSI OHOChepbI 1

86 KpyroBopoTsl BeniecTB 1 OMOT€OXMMUYECKHE ITUKITBI 1

87 3onaneHOCTH OHOChepsl. OCHOBHBIE OGMOMBI CYIITH 1

88 YcroitunBocTh Ouochepsl 1

89 DKOJIOTUYECKHE KPU3UCHI M UX TPUYNHBI 1

90 BosneiicTBue uenoseka Ha Guocdepy 1

01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTENbHBIN U 1
JKUBOTHBINA MHP

92 Oxpana npupoabl 1

03 OCHOBHBIC IPUHIIUTIBEI YCTOWYHUBOTO Pa3BUTHS 1
YeJI0BEYECTBA U MIPUPOJIBI

94 PanmonaibHOE IPUPOIOIIOIE30BAHNE U COXPAHECHUE 1
OMOJIOTMYECKOT0 pa3HOOOpa3us 3eMiIn

95 O606mieHne mo TeMe «MUKPOIBOTIONHUS U €€ 1
pE3yNbTaThD)

96 O6006menue 1Mo Teme «MakpodIBOTIOLHUS U €€ 1
pPE3yNIbTaThD)

97 O606menue o Teme «IIpoucxoxaeHue u pa3BuTre 1
JKU3HU Ha 3eMIie»

08 O606mmenue o Teme «I[IpoucxoxaeHne yenoBeka — 1
AHTPOTIOTEHE3)»

99 O06o0menue mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHU3MOBY

100 O6006menue mo Teme «OpraHu3Mbl U Cpesia OOUTaHUS 1




101  OO6oOmienue o TeMe «IKOIOTUs BUAOB U MOMYIISLIUN 1
102 O606menue o Teme «buocdepa — rmodanbHas 1
HKOCHUCTEMA»
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* buosorus. buonoruveckue cucremsl u nporeccel, 10 kmace/ Tepemos A.B., IlerpocoBa
P.A., O6mectBo ¢ orpannueHHON 0TBeTCTBEHHOCTHI0 « IOl MHEMO3NHA»
* buosorus. buonorudyeckue cucreMsl u nporieccol, 11 kmace/ Tepemos A.B., IlerpocoBa

P.A., O6mectBo ¢ orpannueHHON 0TBeTCTBEHHOCTHI0 « IOl MHEMO3NHA»

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



