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MNOSACHUTEJIBHAS 3AITMCKA

[Iporpamma mo yuebHOMY mpenmery "buonorus" (mamee - OWOJIOTHS) Ha YPOBHE CPETHETO
obmiero obpazoBanusi pazpaborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanun B Poccwmiickoit ®enepannn», PI'OC COO, Konuenmwmu mnpenogaBaHus y4eOHOTO
npeamera «brooTrs» 1 OCHOBHBIX TOJIOKEHUH (eepantbHOl pabodeli mporpaMMbl BOCTIUTAHHS.

VYuebnbiii npeamer «buonorus» yriayonéunoro yposus m3ydeHus (10-11 kmaccer) siBisiercs
OIHUM U3 KOMIIOHEHTOB MpeaMeTHoi obmacti «EcTecTBeHHO-Hay4dHble mpeaMeTs». CoriacHo
nosnoxkeHussM ®PI'OC COO mnpoduinpHble yuyeOHbIE MPEIMEThl, U3ydyaeMble Ha YriayOJIEHHOM YpPOBHE,
SBJITIOTCSL  criocoboM  auddepeHnmanuu oOydeHUuss Ha ypPOBHE CpPEIHEro oOImero oOpa3oBaHUs U
MpU3BaHbl O0ECIEUYNUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOLIMM, CPEAHHM OOIIMM, CpEIHUM
npo(hecCHOHATFHBIM U BBICIIAM 00pa3oBaHueM. B To e BpeMst KaXIbIid U3 ATHX y4eOHBIX MPEIMETOB
JOJDKEH OBITh OPHUEHTHPOBAH Ha TNPHOPHTETHOE pelIeHHe OO0pa30BaTENIbHBIX, BOCHHTATEIBHBIX H
pa3BHUBAIOIIMX 3a/1a4, CBSI3aHHBIX ¢ MPoQopHeHTalMel 00yJarouXcs U CTUMYJIMPOBAHUEM UHTEpeca K
KOHKPETHOM 00JIaCTW HAydyHOTO 3HAHUsS, CBS3aHHOTO C OWOJIOTHMEW, MEIUIIMHOM, HSKOJOTHUEH,
TICUXOJIOTUEH, CIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOMy mpenmery "buonorus" maér mpencraBieHHE O LEIM U 3ajadax
u3ydyeHus ydeOHoro mnpeamera «buosorus» Ha yriayOn€HHOM YpOBHeE, ompefenseT o0s3aTenbHOe
(MHBapMaHTHOE) MpEeAMETHOE COJAEpKaHHe, €ro CTPYKTypUpOBaHHME IO pa3feiaM U TeMaMm,
pacmpesiefieHue Mo KiaccaM, PeKOMEHIYyeT MOCIIeNOBaTeNbHOCTh M3Y4YeHHs Y4eOHOro maTepuana ¢
yI€TOM MEXKIPEIMETHBIX U BHYTPHUIIPEJAMETHBIX CBsI3€H, JOTMKH y4eOHOTO MpoIllecca, BO3PAaCTHBIX
ocobeHHocTell oOyyaromuxcs. B mporpamme no 6uosoruu peaan3oBaH MPUHLUI MPEEMCTBEHHOCTH C
M3y4eHHueM OHMOJIOTHH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, Oiarogaps 4eMy MpoCMaTpUBACTCS
HaAMpaBJICHHOCTh Ha [MOCIEAYIOUIee pa3BUTHE OHOJIOTUYECKUX 3HAHWM, OpPUEHTHUPOBAHHBIX Ha
(hopMHUpOBaHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHMSI, SKOJIOTHUYECKOrO MBIIUICHHUS], MTPEICTaBICHUM
0 3JI0POBOM 00pa3e >KU3HH, Ha BOCIIUTAaHUE OEPEeKHOr0 OTHOLIEHHUS K OKpYXKAIoUIel mpUpoaHOH cpere.
B mporpamme mo OuoJOorMU TakKe MOKa3aHbl BO3MOXHOCTH YydeOHoro mnpeamera «buosorus» B
peamuzanuu  TpeboBannit DPIOC COO K IUTAHHPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM H
MpeIMETHBIM pe3yibTaTaM 00ydeHus U B (pOPMHPOBAHUU OCHOBHBIX BUJOB y4eOHO-IO3HABATEIbHON
JEeSITEIbHOCTH O0y4YaloluXCs MO OCBOCHUIO COJIEp)KaHUS OMOJIOTUYECKOTO 00pa3oBaHUSI HA YPOBHE
cpenHero oOmiero oopasoBaHusl.

VYueOuplii npeamer «buonorus» Ha YpOBHE cpenHero oomiero oOpa3oBaHHUS 3aBepllaeT
Oouosnoruuyeckoe oOpa3oBaHHE B IIKOJE€ W OPUEHTHPOBAH HA paCIIMpPEHHE U YriyOJeHHe 3HaHHM
oOyuaronuxcs 0 KUBOM MPHUPOJE, OCHOBAX MOJEKYISPHOW U KJIETOYHOM OHOJIOTHH, SMOPUOJIOTUU U
OMOJIOTHH Pa3BUTHSL, TCHETUKH, CEJIEKIIMH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YYEHUS U 3KOJIOTHH.

N3yuenue yuyebHoro mpenmera «buonorus» Ha yriayOJeHHOM YpPOBHE OpPUEHTHPOBAHO Ha
MOATOTOBKY OOYYalOMIMXCS K MOCJIEAYIONIEMY MOJTYYeHHUIO OMOJIOTMYECKOr0 O0O0pa3oBaHMs B BY3ax U
OpraHM3alusaX CpeaHero npodeccuoHanbHOro ob6pazoBaHusa. OCHOBY €ro CoJep>KaHus COCTaBIISET
cucremMa OWOJIOTMYECKUX 3HAHUM, MOJYYCHHBIX NPU HM3YYCHHH OOYJarOIIMMHCS COOTBETCTBYIOIIUX
CHUCTEeMAaTUYECKUX pa3/esioB OMOJIOTUU Ha YPOBHE OCHOBHOIO ob1iero obpasosanus, B 10—11 kmaccax
9TH 3HAHUA MOJYYaroT pa3BuThe. Tak, pacIIMpeHbl U YTayOneHbl OUOJIOTHYECKUE 3HAHUS O PACTEHUSX,
KHUBOTHBIX, TIpuOax, OakTepusX, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTAX JKU3HH,
JIOTIOJTHUTEIBHO BKJIIOUEHBl OHOJIOTMYECKHE CBEACHUS MPHUKIAJHOIO M IOHUCKOBOIO XapakTepa,
KOTOpBIE MOKHO HCIIOJIb30BaTh KaK OPHEHTHUPBI AJIS MOCIEAYIoero Beioopa npodeccun. Bozmoxkna
TaKXKe WHTerpauus OWOJOTMYECKUX 3HAHUM C COOTBETCTBYIOIIMMHU 3HAHUAMH, MOJYyYEHHBIMH
oOyJaromuMucs MpH U3ydeHUH (PU3NKH, XUMUH, Teorpaduu 1 MaTeMaTHKH.

CrpykTypa mporpammsl o yue6HoMy npeaMery "buosorus" oTpaxaeT CHCTEMHO-YPOBHEBBIN U
HBOJIIOLMOHHBIA MOAXOABI K U3ydeHHto Ouonorumu. CoriacHO UM, H3Yy4alOTCs CBOHCTBA U
3aKOHOMEPHOCTH, XapaKTepHblEe MJIs JKMBBIX CHUCTEM pa3HOrO YPOBHS OpraHM3allid, 3BOJIOLUU



OpPraHM4ecKOTO MHpa Ha 3emile, COXpaHEHHUs OMOJIOTHYECKOro pa3zHooOpasus miaHetsl. Tak, B 10
KJIacCe€ M3Y4YaloTCs OCHOBBI MOJICKYJISIPHOW M KIETOYHOW OHONOTHH, AMOPHOJIIOTHH W OHOJIOTHH
pa3BHUTHS, TCHETHKH M CEJICKIIMH, OWOTEXHOJOTHMH M CHHTETUYCCKOW OWOJIOTHH, aKTYaTUu3UPYyIOTCS
3HaHHUS OOydaromuxcs Mo OOTaHWKEe, 300JI0THH, aHATOMUH, (u3MojoruM dYeinoBeka. B 11 kimacce
M3y4YaloTCsl SBOJIIOLIIMOHHOE YYSHHE, OCHOBBI 3KOJIOTHHU M yueHHe 0 Ouocgepe.

YueOHbIii mpeamer «brosiorus» mpu3BaH 00ECIeUNTh OCBOCHHE 00YJAIONTUMUCT OHOIOTHISCKHX
TEOpUH M 3aKOHOB, HJEH, MPUHIUIIOB M TPAaBWI, JISKAIIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPA, 3HAHHH O CTPOSHHUH, MHOTO0OpasMH M OCOOCHHOCTSX KIETKH, OpraHM3Ma,
MOTMYJISIUN, OHOLIEHO3a, HSKOCHCTEMBI, O BBIJAIOMIMXCS HAYYHBIX JOCTHKEHHSX, COBPEMEHHBIX
WCCIICIOBAaHUSAX B OHOJIOTMH, TNPHUKIAJHBIX acleKTaXx Ouoyiorndeckux 3HaHui. [lig pasButus u
NnojJiepKaHusl HMHTepeca oOydaromuxcs K OWOJOrMM Hapsay CO 3HAYUTENbHBIM O0BEMOM
TEOPETHUYECKOTO MaTepHaia B COJEP)KAaHUH MPOTPaMMBI TI0 OHOJOTHH TPETyCMOTPEHO 3HAKOMCTBO C
UCTOpPHEH CTAHOBJICHUS M PA3BHUTHUS TOW WJIM WHOW 001acTH OWOJIOTHH, BKJIQJAOM OTEYECTBEHHBIX U
3apyOEKHBIX YUEHBIX B PEIICHUE BAKHEUIITNX OMOJIOTHUECKUX M SKOJIOTUIECKHUX MTPOOIIEM.

Lenp w3ydyenust ydeOHOro mnpenmera «buornorus» Ha yriiyOJn€HHOM ypOBHE — OBJAJICHHE
00yJaromuMHUCs 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAJIHHONH OpraHU3aIlH XUBBIX CHCTEM pa3HOTO
paHra ¥ MpruoOpETeHNEe YMEHHUI UCTIONB30BaTh 3TH 3HAHHS B (DOPMUPOBAHUH WHTEpECa K OTPEICIEHHOM
obnactu mpodeccHoHaNbHONW NEATENbHOCTH, CBSI3aHHON ¢ OHOJorueil, win K BbIOOpPY y4yeOHOro
3aBEJICHUS TSl TIPOJIOJKEHHS OMOJIOTHIECKOTO 00pa30BaHMsI.

JlocTiokeHWe menu u3ydeHus ydeOHoro mpeamera «buosnorus» Ha yriryOn€HHOM YpOBHE
o0ecrieunBaeTCsl peICHUEM CIIEIYIONUX 3a7ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMBl OMOJOTMYECKMX 3HAaHUH: 00 OCHOBHBIX OHMOJIOTHYECKHX
TEOPUSIX, KOHIENIUAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U TpaBUjIaX, COCTABIISIIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KapTUHY MHpPa; O CTPOEHHUH, MHOTOOOpa3suu M OCOOEHHOCTSIX
OWoJIOoTHUeCKNX CcucTeM (KJIeTKa, OpraHu3M, TMOMyJsAlMs, BHJI, OWOreoreHo3, Ouochepa); o
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSIX B OHOJIOTHY;

03HAaKOMJIEHHE OO0YYaloIIUXCsl ¢ METOJaMH IO3HAHUS >KUBOM MPHUPOJBI: HUCCIEI0BATEIbCKUMHU
MeTOJIlaMU OMOJIOTHYECKUX HayK (MOJICKYJSIPHOM M KJIETOYHON OMOJIOTHH, SYMOPUOJIOTHN M OHOJIOTHH
pPa3BUTUS, TEHETHKU M CEJIEKIMH, OUOTEXHOJOTMU W CHUHTETHYECKON OHOJIOTrHH, IajJeOHTOJIOTHH,
9KOJIOTHH); METOJIaMU CaMOCTOSITEJIbHOTO MPOBEACHUS OMOJOTUYECKUX MCCIEOBAaHUI B JlabopaTopuu
U B ipupojie (HalmroieHre, n3MepeHue, SJKCIEPUMEHT, MOICIIUPOBAHHUE);

OBJIaJICHUE OOYUYAIOIIUMHUCA YMEHHUSIMHU: CAMOCTOSTEIbHO HAaXOJWUTh, AHAJIU3UPOBATH W
UCIO0JIb30BAaTh OMOJIOTMYECKYI0 HMH()OPMAIMIO; TOJIb30BaThCS OUOJIOTMYECKOW TEPMHUHOJIOTHEH U
CUMBOJIUKON; YCTaHaBIIMBATh CBSI3b MEXKIY pPa3BUTHEM OHMOJOTMH U COLMAIbHO-3KOHOMUYECKHUMH U
HKOJIOTHYECKUMH TMpo0JieMaMH YelIOBEYECTBA; OLIGHUBATh IOCIEACTBUSI CBOEU JESATENBHOCTH IO
OTHOIICHUIO K OKpPY’Kalollell MpUPOJIHOI cpesie, COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO OKPYXKAIOLTUX
JoJieil; 000CHOBBIBATH U COOMIOAATh Mephl MPOQPHUIAKTUKH WH(EKIMOHHBIX 3a00JeBaHMii, MpaBuia
MOBEACHUA B TMpupoae M obecriedeHUs 0€30MacHOCTH COOCTBEHHOW IKM3HEAEATEIbHOCTH B
Ype3BhIYANHBIX CUTYallUSAX MPUPOTHOTO U TEXHOTCHHOIO XapakTepa; XapakTepu3oBaThb COBPEMEHHBIE
Hay4YHbIE OTKPBITUS B 001aCT OMOJIOTHH;

pa3BUTHE Y OOYYarOMIMXCS WHTEIJIEKTYyadbHBIX W TBOPYECKUX CIIOCOOHOCTEW B Mpoliecce
3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITUSMH M COBPEMEHHBIMH HCCIEIOBAaHUSIMH B OHOJOTHH,
pelmaeMbpIMU €0 mpobiaeMamMH, METOJOJIOTHEeH OHOJOTMYeCcKOro HCCIENOBaHMs, IPOBEICHUS
AKCMEPUMEHTAJIBHBIX UCCIECAOBAHNUMN, PEICHUS] OMOJIOTUUECKUX 3a/1a4, MOJICTUPOBAHUS OMOIOTUYECKIX
00BEKTOB U MPOLECCOB;

BOCIIUTaHHE Yy OOYYaIOIIMXCS IIEHHOCTHOTO OTHOIIECHUS K KMBOW MPUPOJE B LEJIOM H K
OTNIEbHBIM €€ 00BeKTaM M SIBICHUSM; (OPMHUPOBAHUE DKOJOTHYECKOM, T€HETHYECKOW TPaAaMOTHOCTH,
oO11eil KyIbTYpbl TOBEACHUS B IPUPOJIC; MHTETPAIIMH €CTECTBEHHO-HAYYHBIX 3HAHUH;



npuobpereHue OOy4YaAIOMIMMUCSH KOMIIETEHTHOCTH B PAlMOHAIBHOM MPUPOAONOIH30BAHUU
(cobmofenne mpaBuUi MOBEACHHUS B MPUPOJE, OXpaHbl BUIOB, SKOCHCTEM, Omocdepsl), coXpaHEeHUH
COOCTBEHHOTO 3JI0OPOBbSI W 3JI0pPOBbSl OKPYKAIOIIUX JItoJei (coOmofeHus Mep NpopHIaKTHKU
3a0oneBaHmii, oOecreueHue OE30MAaCHOCTH JKU3HEACATEIILHOCTH B UYPE3BBIYAWHBIX CHUTYaAIUSIX
MIPUPOHOTO M TEXHOT'CHHOTO XapaKTepa) Ha OCHOBE UCIIOJIb30BaHUS OMOJIOTHYECKUX 3HAHUN M YMEHHIA
B IIOBCEOHEBHOM KH3HU,

CO3/IaHME  YCIIOBMH  UIi  OCO3HAHHOTO  BbIOOpa  OOyYArOIIMMHUCS  WHAWBHIYaJbHOU
o0pa3oBaTeNbHOH  TPACKTOPHH, CMOCOOCTBYIOIIEH  MOCHeAyromeMy  IpodecCHOHATBbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBHHU C WHIAMBHIyaIbHBIMA HHTEPECAMHU U MMOTPEOHOCTSMU PErHOHA.

OO1miee 4nciIO YacoB, OTBEICHHBIX HA WM3y4eHHE OHMOJIOTUM HA YIIyOJIICHHOM YPOBHE CPEIHETO
obmero oOpazoBanus, coctaBisieT 204 gaca: B 10 xinacce — 102 yaca (3 yaca B Henenio), B 11 kitacce —
102 gaca (3 vaca B HeZIeIO).

OT60p opraHu3arMOHHBIX (HOPM, METOJOB M CPEIACTB OOydeHHUsT OWOJIOTUU OCYIIECTBISETCS C
yu€TOM cCrenupuKd €ro CoJep)KaHWs W HANpaBJICHHOCTH Ha MPOAOJDKEHHE OHOJIOTHYECKOTO
00pa3zoBaHus B OpraHU3AIMIX CPEAHETO MPOPECCHOHAIIBHOTO U BBICIIEr0 00pa3oBaHMUs.

OO0s13aTeNIbHBIM ~ YCJIIOBUEM IIpU OOydyeHUM OHOJOrMM Ha YriyOJEHHOM YpPOBHE SIBISIETCS
MPOBEICHUE JTA0OPATOPHBIX M MPAKTHYECKUX padoT. Takke ydactue oOydarOmUXCs B BBITOJHEHHUU
MPOEKTHBIX M Y4eOHO-UCCIIEOBATEIBCKIUX PabOT, TeMaTWKa KOTOPBIX OIPENENSIeTCS] YYUTENeM Ha
OCHOBE HWMEIOMIUXCS MaTepUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX TPHPOJHBIX YCIOBHIA.



COJAEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue HporpamMMmbl, BBIAECIEHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY TOCYJapCTBEHHOM
uroroBou arrecranuu (['MA).

Tema 1. buosiorusi kak Hayka

CoBpemeHnHast Ouosiorusi — KOMIUIEKCHass Hayka. KpaTkas wucropus pas3Butus OHOJIOTHU.
Buonornyeckne Hayku U u3ydaemble UMU Tpobiembl. DyHIaMeHTaNbHbIE, IPUKIAIHBIE U TIOUCKOBHIE
Hay4yHbIE UCCIIEI0OBAHUS B OMOJIOTUHU.

3HaueHue OWONOTMH B (POPMHPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAY4YHOM KapTHHBI MUpA.
[Ipodeccun, cBsizanHble ¢ Onosiorvell. 3HaueHUE OMOJIOTUM B MPAKTUYECKOW AEATEIbHOCTH YeJIOBEeKa:
MEUIINHE, CEIbCKOM X035ICTBE, IPOMBIIIJIEHHOCTH, OXPaHE MPUPO/IBL.

JdeMoHcTpauuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. Jlapsun, Y. I'apseii, I
Mennens, B. U. Bepnanckuii, U. I1. [1aBnos, . . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! u cxembl: «CBsi3b OMOJIOTHH C JPYTUMHU HayKaMu», «Cuctema OMOJIOTHUECKUX HAYK.

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

XKusble cuctembl Kak MnpeaMer u3ydeHus Ouosjoruu. CBONCTBAa KUBBIX CHUCTEM: EIUHCTBO
XMMHUYECKOTO COCTaBa, TUCKPETHOCTh U IIEJIOCTHOCTH, CJOKHOCTb U YINOPSAOYEHHOCTh CTPYKTYPHI,
OTKpPBITOCTh, CaMOOpraHU3allMsl, CaMOBOCIPOW3BEICHHE, pPa3ApaXMMOCTh, W3MEHUUBOCTb, POCT U
pa3BUTHE.

YPpOBHM OpraHu3aliy *KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIIETOYHBIN, TKAHEBbIN, OpraHU3MEHHBIN,
MOMYJISIIMOHHO-BUJIOBOM,  AKOCUCTeMHBIH  (OuoreomeHotuueckuii), Omocdepusiii.  IIporeccsr,
MIPOUCXOJISIINE B KUBBIX cucTeMax. OCHOBHbIE NPU3HAKH KUBOTO. JKHU3Hb Kak ¢opMma CylIecTBOBAHUS
Matepun. Hayku, n3ydaromiye *HuBbl€ CUCTEMBI HA PAa3HBIX YPOBHSAX OpraHU3alllu.

N3yuenne >KUBBIX cUCTeM. Meroasl Ouosornyeckoi Hayku. HaOmrogeHue, wu3MepeHue,
SKCIEPUMEHT, cHUCTeMaTH3alus, MeTaaHanus. [loHsATHE O 3aBUCUMON W HE3aBHUCHUMON NEPEMEHHOI.
[InanupoBanue oskcnepumenta. lloctaHoBka u mpoBepka rumote3. HyneBas rumnoresa. [lonsrue
BBIOOpKH U €€ J1ocToBepHOCTh. Pa3Opoc B Ouonornueckux AaHHbIX. OIllEHKAa JIOCTOBEPHOCTHU
MOJIyYeHHBIX  pe3yinpTaToB. [IpUyMHBI  UCKaXKeHHs  pe3yiabTaToB  dKcrmepuMeHTa. [lonsTHe
CTaTHUCTUYECKOTO TECTa.

JdemoHcTpauuu

Tabnuipr 1 cxembl: «OCHOBHBIE MPU3HAKH JKU3HWY», «buonormdeckue cucrembl», «CBoiicTBa
KUBOI MaTtepum», «YPOBHU OpPraHU3allud KUBOU MPUPOAbD», «CTpoeHue KHUBOTHOM KIeTku», «TkaHu
KHUBOTHBIX», «CHCTEeMBI OPraHOB YEJIOBEYECKOTO Oprannsmay, «buoreonenos», «buochepa», «Meto sl
W3YYEHUS KUBOU MPUPOIBI».

Ob6opynoBanue: naboparopHoe 000pyAOBaHHME A TMPOBEACHUS HAOMIOJCHHM, HW3MEpEeHHil,
AKCIEPUMEHTOB.

IIpakTnueckas padora «/cnoyp30BaHuE pa3InYHBIX METOAOB IIPU U3YYEHUU KUBBIX CUCTEM.

Tema 3. Buonorus KijieTrku

Knerka — cTpykTypHO-(yHKIMOHATbHAS €IUHHUIA KUBOTO. VICTOpHS OTKpBITHS KJIETKU. PaboTbl
P. T'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxon). OcHoBHbIE
IOJIO’KEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

MeToabl MOJIEKYISIPHOM M KJIETOYHOW OMOJIOTHH: MUKPOCKOIIHUS, XpoMaTorpadus, 31eKTpodopes,
METOJT MEUYEHBIX aToMoB, auddepeHnanTbHOe IEHTPU(YTUPOBAHUE, KYJIBTUBUPOBAHHE KJIETOK.



H3yuenue ¢huxcuposannvix Kiemok. DICKTPOHHAS MHKpPOCKONUs. KoHgokanvhas MuKpocKonus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBII MUKpPOCKO», «VICTOpHS pa3BUTHS
METO0/I0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpOIpenaparbl pacTUTEIbHBIX, JKUBOTHBIX U
OaKTepUATBHBIX KIIETOK.

IIpakTuueckas padora «/3ydeHne METONOB KIETOYHOH Owmojoruu (xpomarorpadus,
anekrpodopes, muddepennuanpHoe eHTpudyrupoanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anus KIeTKH

XHWMHYECKUHN COCTAB KJIETKH. Makpo-, MUKpPO- U yJIbTPaMUKpPONIEMEHTBI. Boma u €€ posb Kak
pacTBOpUTENIS, pEareHTa, y4acTue B CTPYKTYPHUPOBAaHUHU KIETKH, TEIUIOPErylsauuud. MuHepaibHble
BEIIECTBA KJIETKH, UX Onosiornyeckasi posib. Posib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornueckue noaumepsl. benku. AMUHOKHUCIOTHBIM COCTaB
6enkoB. CTpyKTypbl OenkoBoOM Mosekyibl. [lepBudHast cTpykTypa Oenka, nentuaHas cBs3b. Bropuynas,
TpeTUYHasi, YeTBEPTHUYHAs CTPYKTyphl. [lenarypamnus. CpoiictBa OenkxoB. Kmaccudukanus Oenxos.
buonoruueckue pynkum 6enxoB. [Ipuonsi.

VYrneBoapl. MoHOCaxapuapl, AWCAaxXapwjbl, OJUTOCaxapuibl W Toiucaxapunabl. OOmuN 1IaH
CTpOEeHUS U (PU3NKO-XUMUYECKHE CBOMCTBA YIiIeBOJ0B. buonornueckue QyHKIIMHN YriIeBOOB.

Jlunuger. ['mapodunsHO-THApOPOOHBIE cBOMcTBa. Kiaccudukanus munumaoB. Tpuriuiepusbl,
dbochomunuasl, BOCKH, cTepouabl. buomornmueckue ¢yHkiun aunuaoB. OOmme  CBOMCTBa
OMOJIOTHYECKHX MeMOpaH — TEKy4eCTh, CITOCOOHOCTh K CaMO3aMBIKAHHUIO, TTOJTYITPOHHUIIAEMOCTb.

Hyxneunosbie kucnotel. JIHK 1 PHK. Crpoenne nyknenHoBbix kuciot. Hykmeoruapl. [lpunuun
komruieMeHTapHocTu. [IpaBuno Yapradda. Crpykrypa JJHK — nBoiinas cnupaib. MecToHaxoXIeHUE U
ounonornueckue ¢pynkuu JJHK. Bugst PHK. ®ynkunn PHK B kietke.

Crpoenne mosekyiasl AT®. Makpospruueckue cBszu B Mojekyiae AT®. buonoruueckue
¢byakuun  AT®. BoccraHoBieHHBIE  TNEPEHOCYMKHM, WX  (QyHKOMHM B KJIEeTKe. /J[pyeue
nykneosuompugocpamor (HTD). CexBenupoBanue JHK. Memoowr ecenomuxu, mpaumckpunmomuxu,
NPOMeoOMUKU.

CrpykrypHas Ouojorusi: OHOXUMHYECKHE U OHMOPHU3WYECKHE HCCIEeOBaHUS COCTaBa H
MIPOCTPAHCTBEHHOM CTPYKTYphI OMoMoneKyn. Moodenuposanue cmpykmypul u (yHKyuti GUOMONEKYI U UX
Komniexcos. Komnvlomepmuwviti Ouszaun U OpeAHUYECKUl CUHME3 OUOMONEKYl U UX HenpupoOHbIX
aHano2oe.

JdeMoHcTpanun

[Toptpetsr: JI. Tlomunr, Dx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Conrep, C.
[Ipy3unep.

Juarpammsl: «PacnpeneneHne XMMHUYECKUX 3JIEMEHTOB B HEXHUBOM npupoje», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B )KMBOU MPUPOIEN.

Tabnuet u cxemsl: «llepronuyeckast TabnuIIa XUMUYECKUX 3JIEMEHTOBY, «CTpOECHUE MOJIEKYIIbI
BOJbI», «BemectBa B cocraBe opraHu3MoB», «CTpoeHHe MOJEKynbl Oenkay, «CTpyKTyphl OenKkoBOMH
MOJIEKYNb», «CTpO€HHME MOJEKYyNd yIrieBonoB», «CTpoeHne MousieKyn JMnuiaos», «HykinenHoBbie
KHUCIIOTBI, «CTpoeHne MoJekyibl ATOy.

Ob6opynoBaHue: XUMUYECKas ocyia U 000pyI0BaHuUE.

JlaGopatopHas padora «O6HapyxeHue OeJKOB ¢ MOMOUIbI0 KaUeCTBEHHBIX PEAKIUil».

JlabopaTopHasi pabora «lccienoBaHue HYKJIEHMHOBBIX KHCIIOT, BBIJECJIEHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne u pyHKIMH KIETKH



Tumbl  KIETOK: dyKapuoTHyeckas M mpokapuoTuueckas. CTpyKTYpHO-(YHKIHOHAIbHBIE
00pa3oBaHUS KJICTKH.

Ctpoenne mnpokaproTHuecKoi kieTku. Kierounast crenka Oakrepuid u apxeil. OcobeHHOCTH
CTPOEHUS TeTepOTPOPHON U aBTOTPO(DHON MPOKAPHOTHICCKUX KIETOK. MECTO W pOJIb MPOKAPHUOT B
OnoIIeHO3aX.

Crtpoenrie W (QYHKIMOHUPOBAaHHME DJYKapUOTHYECKOW KieTkd. IlmasmaTtmueckas MemOpaHa
(mmazmanemma). CTpyKTypa miia3MaTHIecKoil MeMOpanbl. TpaHCIOPT BEUIECTB Yepe3 MIa3MaTudecKyro
MeMOpany: naccuBHbIA (muddy3us, obmeruénnas nuddysus), aKTUBHBIN (MIEPBUYHBIA M BTOPUYHBIN
akTHBHBIA TpaHcnopt). llomymponumaemocts MemOpanbl. Pabota HaTpuii-kanueBoro Hacoca.
OHAOIUTO3: MUHOIUTO3, paronnuTo3. Dx30muTo3. Kinerounas crerka. CTpykTypa U QyHKIMH KIETOYHON
CTEHKH pacTeHuH, rpu0oB.

Huronnazma. Ilurozons. [utockener. JIBmxkenue uwuroruiazMbl. OpraHoujpl  KJIETKH.
OpHoMeMOpaHHbIE OpraHoujbl KIETKH: HHAomia3maruueckas cerb (OIIC), ammapar [onbmxw,
JIM30COMBI, UX CTpoeHue M QyHKIMH. B3anMocBsA3b 0THOMEMOpAHHBIX OpraHouJI0B KieTku. CTpoeHue
TPaHYJSIPHOTO peTukKynyma. Mexanuzm nanpasienus Oenxoe 6 IIIC. CuHTE3 pacTBOPUMBIX OEJIKOB.
CuHTe3 KJIETOYHBIX MeMmOpaH. [maakuil (arpaHynispHBIM) SHIOIUIA3MATUYECKUN  PETUKYIYM.
CekperopHas ¢yHkius annapara [onbmxu. Moougukayus benxos ¢ annapame I'onvoxcu. Copmuposka
benxoe 6 annapame [onvoxcu. TpaHCTIOPT BEIIECTB B KIETKe. BaKyonw pacTHUTENBHBIX KIIETOK.
Knerounsrii cok. Typrop.

[TonmyaBTOHOMHBIE ~ OpPraHOMJBI  KJIETKH:  MHUTOXOHJAPUH, IUlacTuibl.  Ilpoucxoowcoenue
mumoxonopuii u naacmuo. Cumouoeenes (K.C. Mepexckosckuii, JI. Mapeynuc). Ctpoerne u QyHKIIUA
MUTOXOHApUN U Tuiactuf. llepBUuyHBbIe, BTOpPUYHBIE M CIOXKHBIE IUIACTHABI (POTOCHHTEZUPYIOLIUX
3yKapuoT. XJIOPOIIACThI, XPOMOILIACTHI, JICMKOTIJIACTHI BBICITUX PACTCHUM.

HememOpanubie opranousisl kinetku CtpoeHure U GyHKIIMH HEMEMOpPAHHBIX OPraHOUIOB KIIETKU.
PuGocomsl. Ilpomesicymounvie ¢punamenmoi. MUKpodUIaMEHTBL. AKmuHovle MUuKpoguiameHmul.
Mpliieynbie KIETKH. AKMuHO8ble KOMNOHEeHmMbl HeMbluleuHblX Kiemok. Muxkpotpyoouku. Kierounsrit
ueHtp. CTpoeHue U JABHXKEHHE JKTYTUKOB U pecHUYeK. MUKpoTpyOOuku nuToriaazMel. L{eHTpHob.
benku, accoyuuposannvle ¢ mukpogunamenmamu u muxpompybouxamu. MomopHule 6enxu.

SAnpo. O6osouka sapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIIIKH, UX CTPOCHHUE U QYHKIUH. SnepHbIi
0enkoBbIil MaTpukc. [IpocTpaHcTBeHHOE PACIIONIOKEHHE XPOMOCOM B UHTEp(a3zHOM siaipe. Jyxpomamun
u eemepoxpomamun. benku XxpomaTuHa — TUCTOHBI. JJuHamuka s0epHoi 00010uKu 6 mumose. HoepHbiii
Mpaucnopm.

Knerounsie BkmtodeHus. CpaBHHUTENIbHAS XapaKTEPUCTHUKA KJIETOK JYKApUOT (PacTUTEIbHOM,
YKUBOTHOM, TPUOHON).

JdeMoHcTpanun

[Hoptpersr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmumpr u cxembl: «CTpoeHHE JYKAPUOTHUECKOW KIETKH», «CTpOoeHHEe >KUBOTHON KIETKW»,
«CtpoeHne  pacTHTENbHOM  KieTkw», «CTpoeHne  MUTOXOHApUM», «Smpo»,  «CrpoeHue
MIPOKAPUOTHUECKOHN KIETKI.

O6opynoBaHue: CBETOBOMl MHKPOCKOI, MHKpPOMIpENapaTrhl pPAaCTUTENbHBIX, MHUBOTHBIX KJIETOK,
MUKpOIIpenapaThl OaKTepHaTbHBIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne cTpOEHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTnuyeckas padora «l/3ydeHue cBOMCTB KIETOUHOW MEMOPaHbI».

JlabopaTopnasi pabGora «lccnenoBaHue IUTa3MoOIM3a M JIEIUIA3MOJIM3a B PACTUTEIBHBIX
KIIETKaX».

IIpakTnueckas padora «/3ydyeHne ABM)KEHHS LUTOILIA3MbI B PACTUTEIBHBIX KIETKAX».

Tema 6. OOMeH BelecTB M NPeBpPAaLicHHE JHEPTHH B KJIETKe



AccuMWISIIAA M TUCCUMWISIIMA — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIECTB:
aBTOTPOGHBIA M TeTepoTpodHBIH. YdacTHe KHUCIOpoJa B OOMEHHBIX Hpolleccax. DHEPreTHyecKoe
obecrieyenne kieTku: npeBpameHne AT®D B oOMeHHbIX mpoueccax. DepMeHTATHBHBIN XapakTep
peakuuii KiIeToyHoro meradonusma. DepMeHTh, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JICHCTBHUS.
KodepmenTsl. Otianuust GepMEeHTOB OT HEOPraHWMYECKUX KaTaJH3aTOPOB. benku-akTuBaToOphl U OENKH-
WHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIMi OT Pa3InYHBIX (PaKTOPOB.

[lepBU4HbIN CUHTE3 OPraHUYECKUX BeleCTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbII U OKCUSEHHBII
@omocunmes y baxkmepuii. Ceemocobuparowue nuemeHmyvl U NUSMeHmbvl peakyuoHHo2o yewmpa. Poib
XJIOPOILIACTOB B Tiporiecce poTocuuTe3a. CBeToBas U TeMHOBast (hazbl. @omoovixanue, Cs., Cs. u CAM-
munsl pomocunmesa. IIpoayKTUBHOCTh (QOTOCHMHTE3a. BimsHue pa3nmuyHbiX (HakTOpOB HAa CKOPOCTH
¢doTocuHTe3a. 3HaueHue (POTOCUHTESA.

XemocuHre3. Pa3zHooOpas3ne OpraHu3MOB-XEMOCHHTETHKOB: HUTpU(ULHUpPYIOIIME OaKTepuu,
xKene300aKkTepun, cepoOaKTepuu, BOJIOPOAHbIE OaKTepUH. 3HAUEHUE XEMOCHHTE3A.

AnarpoOHble opraHu3Mmbl. Bupabl Opoxkenus. IlpoaykTel OpokeHMSI W UX HCIHOJIb30BaHUE
4eJI0BEKOM. AHa3pOOHbBIE MUKPOOPTraHU3MbI KaK 00BEKThl OMOTEXHOJIOTUU U BO30YAUTENH OOJIE3HEM.

AspoOHBIE OpraHu3Mbl. DTambl YHEpPreTuyeckoro ooMmena. [loaroroBurenbHblii dTan. ['nmukonus —
OECKHCIOPOIHOE PACUIEIVIEHUE TITFOKO3bI.

buonoruueckoe okuciIeHHE, WIM KIETOYHOE JblxaHue. Pojib MHUTOXOHIpUN B Mpolieccax
ounonornueckoro okucieHus. Luxnmaeckue peaknmu. OxucnurensHoe (ochoprmpoBanue. Oxepeus
MembpanHoeo  epaouenma  npomonos. Cunmes ATD: paboma npomonnou ATD-cunmasol.
[IpeumymectBa a’poOHOTO mHyTH OOMEHa BelIeCTB IMepel  aHadpoOHBIM. DPPEeKTUBHOCTH
SHEPreTHYecKoro ooOMeHa.

JdemoHcTpauuu

[Toptpetrsr: Ix. Ilpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupl u cxeMbl: «DoTocuHTE3», «IDHEpreTUYecKuii ooMeH», «buocunres Oenka», «CtpoeHune
bepmenTay, «XeMOCHHTERY.

O6opynoBaHue: CBETOBOII MHUKPOCKON, OOOpYyIOBaHUE MJisi MPHUTOTOBICHHUS TMOCTOSHHBIX H
BPEMEHHBIX MUKPOIPENapaToB.

JladopaTopHasi padora «l3ydeHue KaTaIUTUYECKOW AaKTUBHOCTH (EPMEHTOB (HA MpHUMEpe
aMUJIa3bl WK KaTalasbl)y.

JlabopaTopHnass paGora «/3ydyenue (GepMEHTATHBHOTO pAaCUICIUIEHUs MEPOKCHAA BOJOpOJa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

JlabopaTopnasi padora «CpaBHEHHE IPOIIECCOB OPOKEHUS U ABIXaHU.

Tema 7. HaciiencrBennasi uH(popManusi U peajiu3anus eé B KJIeTKe

Peakuuu matpuunoro cuntesa. [IpHHIMI KOMITIEMEHTAPHOCTH B PEAKIMAX MATPUYHOTO CHHTE3A.
Peanuszanus HacnencTBeHHOW HHQpOpManuu. ['eHeTHUecKuil KO, €ro CBOHCTBA. TpaHCKpUIIUs —
Matpuunblii cunte3 PHK. [lpuHIMIBI TpaHCKPUMNIMM: KOMILUIEMEHTApPHOCTh, AHTHUIIAPAIIENBHOCTD,
acumMmeTpudHocTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii knemxke. Hexooupyrowue PHK.

Tpancnsamus u e€ srtanbl. Ywactue TpaHcnoptHeix PHK B OuocunTteze Oenka. YcimoBus
o6uocunTe3a 6enka. Koaupoanune aMuHOKUCIOT. Pob pubocom B OuocuHTese Oernka.

Coepemennvie npedcmagnenus o cmpoeHuu eenog. OpraHuzalds T€HOMa Yy MPOKApUOT H
9YKapHOT. Perymsius akTUBHOCTU T'e€HOB y mpokapuoT. I'mumote3a omepona (P. XKako0, XK. Mano).
MonexynapHvle mexanusmvl 3Kcnpeccuu 2enos y sykapuom. Pone xpomamuma 6 pecynayuu pabomul
2enos. Perymnsuns oOMeHHBIX TPO1ieccoB B KieTKe. KieTounslii romeocras.



Bupycsl — HeksieTouHbIe (POPMBI KU3HU U 00IHUraTHbIC Mapa3uTbl. CTpoeHHE MPOCTHIX U CIIOKHBIX
BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusuenuwiti yuxn [HK-cooepocawux eupycos, PHK-
codepacawux supycos, bakmepuoghazcos. Obpamuas mpaHCKpunyus, peeepmasd, uHmezpasda.

Bupycurpie 3a0oneBanusi denoBeka, KUBOTHBIX, pacteHuil. CIINJ, COVID-19, couunansubie n
MEUIMHCKUE MPOOIEMBI.

buoungopmamura: umwmecpayus u ananuz Ooavwux maccusos («bigdata») cmpykmyprvix
buonocuueckux oOaumvix. Hanomexwonoeuu 6 oOuonocuu u meouyure. IIpoecpammupyemvie QyHKyuu
benxos. Cnocobwl 0ocmasKu 1eKkapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. . UBaHOBCKUI.

Tabnuup! u cxembl: «buocunTes 0enkay, «I'eHeTnueckuit Koy, «Bupyce», «bakrepuodaruy.

IIpakTnueckas padora «Co3aHue MOJENIN BUPYCay.

Tema 8. /KuzHeHHBIN HUKJI KJIETKU

Knetounslil nuki, ero nepuoasl u perynauus. Matepdaza u Muto3. OcoOGEHHOCTH MPOIECCOB,
npoTekaromux B uHTepdaze. IlogroroBka  kjmeTtkum Kk  geneHuro.  [IpecuHTeTHUECKUU
(MOCTMUTOTUYECKHUI), CHUHTETHYECKMH M  IOCTCUHTETUYECKMH  (MIPEMUTOTHUYECKHI) MEepHOIbI
uHTEpPAa3Hbl.

Martpuunsiii cunte3 [JIHK — perummkarnus. [Ipuanuner permmukanuun JJHK: xommnemeHnTapHOCTS,
ITOJTYKOHCEPBATUBHBIM CHHTE3, aHTUIapauieabHOCTh. MexanusMm perumkanun JIHK. XpomMocomsr.
Crpoenune xpomocoMm. Termomepbl U Tenmomepasa. XPOMOCOMHBIM HAOOp KIETKH — KapHOTHIL.
JIMTIOMTHBIN ¥ TaIIONAHBIA HA00phI XpOMOCOM. ["'OMOIOTHYHBIE XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Henenue kietku — mMuto3. CTaguu MHTO3a U MPOUCXOJAIIME B HHUX Mpolecchl. THIBI MUTO3A.
Kaprokunes n nutokrnnes. buosnornueckoe 3HaueHrE MUTO3a.

Perymsuus MUTOTHYECKOTO LIMKIIA KIETKU. [IporpaMMupyemas kjaeToyHasi TuOesb — afomnTo3s.

Knerounoe sapo, Xpomocombl, (QYyHKUHMOHaJIbHAas TEeHOMUKA. Mexanusmel npoaugepayuu,
oughgepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposasn kiemxay — buoungopmamuueckue mooenu
@DYHKYUOHUPOBAHUS KIIEMKU.

JdemoHcTpauuu

Tabmupslt u  cxembl: <«KU3HEHHBIM LMK KIETKH», «Mutosd», «CTpoeHue XpoMocom»,
«Pemmukanus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoTpenapathl: «MHUTO3 B KJIIETKaX KOPEIIKA JIyKa.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopHas padora «HabnrogeHue MuTO3a B KJI€TKaX KOHYMKA KOpEUIKa Jyka (Ha FOTOBBIX
MUKpOTpenaparax).

Tema 9. Ctpoenne u pyHKIUN OPraHU3MOB

buonorudeckoe paznooOpasue opraHu3MoB. OJHOKIETOUHBIE, KOJOHUATIbHBIE, MHOTOKJIETOYHbIE
OpraHU3MBblI.

Oco0eHHOCTH CTPOCHHUS U KU3ZHENEATEIBHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHBIE TPUOBI, OJHOKIECTOYHBIE BOJOPOCIH, IPYTUe MPOTUCTHI. KOolOHMAIbHBIE OPraHU3MBI.

B3auMocBs3p yacTeli MHOTOKJIETOYHOTO OpraHu3Ma. TKaHM, OpraHbl U CHUCTEMbl OpPraHOB.
Opranusm Kak exquHoe nesnoe. 'omeocras.

Tkanu pactenuif. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAs, MPOBOJSIIAL,
OCHOBHasi, MexaHuueckas. OCOOCHHOCTH CTpoeHMs, (YHKIMHA M pPACMOJOKEHHUs TKaHEH B opraHax
pacTeHuN.

TkaHM XUBOTHBIX W YeEJIOBEKA. THUIBI KUBOTHBIX TKAaHEW: SNUTEIHAIbHAs, COCAMHUTENIbHAs,
MblleyHasi, HepBHas. OCOOEHHOCTH CTpoeHHUs, (PYHKIIMI U paclosoKeHUs TKaHEeH B OpraHax >KMBO THBIX
U 4EJI0BEKa.



Opranel. BereraTuBHble U TI'€HEpaTUBHBIE OpraHel pacTeHHil. OpraHbl U CUCTEMBI OpPraHOB
YKUBOTHBIX U 4yenoBeka. DyHKIIMU OpraHoB U CUCTEM OPIaHOB.

Onopa Ttena opranusmoB. Kapkac pacrenuii. CkeneTbl OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. Hapy)XHbII 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COEUHEHUS KOCTEH.

JIBuKeHHE OpPraHu3MoB. [[BUKEHHE OJHOKJIETOUHBIX OPraHu3MOB: aMEOOMIIHOE, >KIYTMKOBOE,
pecHuuHOE. J[BIJKEHNE MHOTOKJIETOYHBIX PAaCTEHUI: TPONU3MbI U HACTUH. JIBUKEHNE MHOTOKJIETOUHBIX
KUBOTHBIX U YeJIOBEKa: MbIIeYHas cuctema. Peduiekc. CkeneTHbie MBIIIIIBI U UX padoTa.

IIntanne opranusMoB. Iloryomenue BOJBI, YIVIEKMCIOIO Tra3a M MHUHEPAIBHBIX BEIIECTB
pactenusiMu. [lutaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTpUKIETOUYHOE nMIeBapeHue. [lutanue
II0O3BOHOYHBIX JKMBOTHBIX. OTHENbl MUIIEBAPUTENIBHOTO Tpakra. llumieBapuTenbHble Keye3bl.
[InmeBapuTenbHas cHCTEMA YEI0BEKA.

Hpixanue opranu3moB. Jlpixanue pactenuil. [lpixanuwe >kuBOTHBIX. [uddysus razor uyepes
MOBEPXHOCTH KieTku. KoxHoe apixanue. J[pixaTenpHas moBepXHOCTh. XKabepHoe U JErouHoe JbIXaHue.
JlpIxaHWe TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIOLUMOHHOE YCIOKHEHHE CTPOCHMS JIETKUX
MTO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenbHas cucreMa 4enoBeka. MexaHu3M BEHTUJISILUM JIETKUX Yy NTHIL U
MieKonuraomux. Perysanus apixanus. JlpixarenbHble 00bEMBIL.

TpancnopT BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CHCTEMBI PACTEHHUM. TpaHCIOPT BEHIECTB Y
KUBOTHBIX. KpoBeHOcHas cuctema u e€ opranbl. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. Cepale, KpOBEHOCHBbIE coCylnbl U KpoBb. Kpyrm KpoBooOpalieHus. IBOIIOIMOHHBIE
YCIIO)KHEHHSI CTPOEHHUS KPOBEHOCHOW CHCTEMBI II03BOHOYHBIX JKMBOTHBIX. PabGota cepama u eé
perynsauus.

Beinenenue y opranusmoB. Beinenenue y pacrennil. Boinenenue y ;kMBOTHbIX. COKpaTUTENIbHbBIE
Bakyosd. Opranbl BbiaeneHus. OuiabTpalus, cekpeuus M oOpaTHOE BcachlBaHHWE KaK MEXaHHU3MBI
paboTel opraHoB BblJeneHUA. CBS3b IMOJIOCTH Tela C KPOBEHOCHOW W BBIIEIUTENBHONW CHUCTEMAaMHU.
Brigenenue y no3BOHOYHBIX )KMBOTHBIX U yenoBeka. [louku. Ctpoenue u GyHKIIMOHUpPOBaHHE He(pOHa.
OO6pazoBaHre MOYH Y YeTIOBEKa.

3ammTa y OpPraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. CHopbl OakTepuil W IHUCTHI
MpOCTEUIINX. 3alllUTa Y MHOTOKJIETOYHBIX pacTeHuil. Kytukyna. CpencTtBa macCMBHOM W XUMUYECKOU
3aIuThl. OUTOHLIMIBL.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [[OKpOBBI M MX NpPOWU3BOJAHBIE. 3alllUTa OpPraHU3Ma OT
OosesHeil. MimmyHHast cuctema uenoBeka. KileTouHbI M TyMOpajabHBIH UMMYHHTET. BpoXI€HHBIN U
NpUOOPeTEHHBIN crnienuduueckuii UMMYHHUTET. Teopusi KIOHAJIbHO-CeNeKTHBHOTO uMMmyHutera (II.
Opmux, ®. M. bepuer, C. ToneraBa). BocmamurenbHble OTBETHI OpraHU3MOB. PoJib BPOXKIEHHOTO
MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHU.

PazgpaxkumocTs U perynsiuus y OpraHu3MoB. Pa3qpa)kuMocTb y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucel. PaznpaxuMocCTh U peryisiuus y pacreHuil. POcToBble BelecTBa U X 3HAUCHUE.

HepBHas cuctema u pedrexkropHas peryiasuus y *KUBOTHbIX. HepBHas cuctema u €€ OTIEINbI.
DBOJIIOIIMOHHOE YCJIOKHEHUE CTPOEHHUS HEPBHOW CUCTEMBI Yy KMBOTHBIX. OTHENbl TOJIOBHOIO MO3Ta
MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropnas ayra. besycioBHbie U yCIOBHbBIE peIeKCHI.

['yMopanbHas perynsius U 3HI0OKpUHHAs CHCTEMa KMBOTHBIX U 4esioBeKa. JKene3bl 3HI0KpUHHON
CUCTEMBl M HX TOpPMOHBL JleiicTBME TOpMOHOB. B3auMOCBSi3p HEPBHOM M 3HIOKPUHHON CHCTEM.
I'unoranamo-runoduzapHas cucrema.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuuer u  cxembl: «OJIHOKIETOYHBIE BOJOpOCHN», «MHOTOKIETOYHbIE BOJOPOCINY,
«bakrepun», «lIpocreiimuey, «OpraHbl IBETKOBBIX pacTeHM», «CHCTEMBI OPraHOB IT03BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIx», «TkaHu pacteHmit», «KOpHEBBIE CHCTEMBI»,
«Crtpoenue credns», «CTpoeHHE JMCTOBOM IUIACTMHKM», «TKaHU >KUBOTHBIX», «CKeJeT 4YerloBeKay,



«IIumeBapurensHas cucremayn, «KpoBeHocHas cucremayn, «/lpixarenpHas cucrema», «HepBHas
cucteMay, «Koxay», «MpblieyHas cucremay, «BbiaenurenbHas cucrema», «DHIOKPUHHAS CHUCTEMay,
«Ctpoenne wMmbip», «Mmmynurer»y, «KumedHonosocTHele»y, «CxeMa TMNHUTAHUS PACTCHHID,
«KpoBeHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKHBOTHBIX», «CTpoeHHE TUIpbD», «CTpOeHUE IIaHaApPHUK,
«BuyTpeHHee cTpoeHue noxaeBoro uepss», «HepBHas cuctema poid», «HepBHas cucteMa JsTyIIKn,
«HepBHas cucrema npecMmblkaromuxcs», «HepBHas cucrema nmuny, «HepBHas —cucrema
MJICKOTIMTAOIMNXY», «HepBHas cucreMa yenmoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOIN, MHKpOIpenapaTbl OJHOKJIETOYHBIX OpPraHU3MOB,
MHKpOIpenapaTbl TKaHEH, pPaKOBHUHBI MOJUIFOCKOB, KOJUICKIIMM HACEKOMBIX, WIJIOKOXKUX, JKHUBBIC
SK3EMIUISIPhl KOMHATHBIX PACTeHUM, TepOapuu pPACTEHHM pa3HBIX OTEJIOB, BIIAXHBIC MperapaThl
KUBOTHBIX, CKEJIEThl TO3BOHOYHBIX, KOJUICKIIMU OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJOBEKa,
o0opynoBaHue A1 JAEMOHCTPAallMd TOYBEHHOTO W BO3AYIIHOTO IUTaHUS PACTEHH, paclleuleHus
KpaxMajga M O€lIKOB IMoJ JelcTBHEM (QEpMEHTOB, 00OPYAOBAHME [UIsl JIEMOHCTpAIMM OMNBITOB IO
M3MEPEHUIO JKU3HEHHOW EMKOCTH JIETKMX, MEXaHHW3Ma JIbIXaTeIbHBIX JBUKEHUN, MOJEIH TOJOBHOTO
MO3Ta Pa3TUYHBIX )KHBOTHBIX.

JlabopaTopHas padora «/I3yueHue TKaHel pacTeHHI.

JlaGoparopHas padora «/3yueHne TKaHel )KUBOTHBIX).

JlaGoparopHas padora «/3ydeHne opraHoB IIBETKOBOTO PACTCHUS».

Tema 10. Pa3MHoOkeHHe 1 pa3BUTHE OPTAaHU3MOB

dopMBl Pa3MHOKEHHsI OPTraHW3MOB: Oecrosyioe (BKJIIOYas BETreTaTUBHOE) W TOJIOBOE. Bupl
0€ecI10J10ro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYISALUS, (pparMeHTanus, KIOHUPOBaHUE.

[TosmoBoe pazmuokenue. [losnoBbie kineTku, win ramerbl. Meito3. Cragun meiiosa. IloBenenue
XpoMocoM B mero3e. KpoccuHrosep. buonornueckuii cMpICi Melo3a U MOJOBOTO mpoluecca. Meio3 u
€ro MeCTO B KU3HEHHOM LIUKJIE OPTraHU3MOB.

[IpenzaponpieBoe pa3sutue. ['ameroreHes y >kMBOTHBIX. [losoBeie sxene3nl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KJIeTOK. Cniepmarorenes u ooreHes. CTpoeHHE MOJIOBBIX KIETOK.

OmnonoTBOpeHre U SMOpPUOHANBHOE pa3BUTHE KHUBOTHBIX. (CrnocoObl  OIJIOJOTBOPEHHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTHS — HayKa O pa3BUTUU
Oopranu3mMoB. Mopgocenes — o0Ha u3 enasuvlx npobrem smopuonocuu. Konyenyus mopghoecenos u
mooenu mopghoeeneza. Cragun 3MOpHUOTEHE3a JKUBOTHBIX (Ha mpumepe Jsrymku). Jpobnenue. Turmbl
npoOneHus. /lemepmunuposannoe u HeOepMUHUpPOBanHoe OpobneHue. bnacmyna, munvt oOaacmyi.
OcoOenHocTH IpoOIeHUST MIEKOTIUTAIOIIUX. 3apO/IbIIIEeBbIe JTUCTKH (racTpyssius). 3akiajka OpraHoB
U TKaHEed W3 3apoJAbIIIEBBIX JIMCTKOB. B3auMHOEe BIMsHHME YacTeld pa3BUBAIOLIETOCA 3apo/bllla
(oMOpHoHanIbHAsT MHAYKLKA). 3akiajKka IJIaHa CTPOEHHUsS >KUBOTHOIO KaK pe3yabTaT HEpapXHUeCKHUX
B3aUMO/ICHCTBUII reHoB. BrnusHue Ha 5MOpHOHANBHOE Pa3BUTHE PA3IMUYHBIX (AKTOPOB OKpYyKarollen
Cpelbl.

Poct u pasBurue xuBoTHbIX. [locTamOpuoHanbHbil nepuosa. IIpsMoe u HempsiMmoe pa3BUTHE.
Pa3Butne ¢ Mmetamopo30oM y OECIO3BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX. bronoruueckoe 3HaueHue
MPSIMOTO U HENPSMOIO Pa3BUTHS, UX PACHPOCTPaHEHUE B MpUpoAe. THUIIbI pocTa KUBOTHBIX. DaKTOPHI
pPETryIAIMA POCTa KUBOTHBIX U 4YenoBeka. CTauu MOCTAIMOPUOHAIBHOTO PAa3BUTHS Y JKUBOTHBIX H
yenoBeka. [leproapl oHTOreHe3a yenoBeka. CTapeHrue U cMepTh Kak OMOJIOTHYECKHE MPOIIECCHI.

PasmHOxeHne M pas3ButHe pacTteHMid. ['ameropur m cropoput. Meiio3 B KU3HEHHOM LUKIE
pacrenuil. OOpa3zoBaHue crnop B mpolecce Mmeno3a. ['ameroreHe3 y pacteHuid. OmIOIOTBOpEHHE U
pa3BHUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOITHOE OMIIOAOTBOPEHHUE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHme
U pa3BUTHE CEMEHMU.

MexaHu3MBbl peryisii OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanuu



[Hoptpets: C. I'. HaBamun, X. [llneman.

Tabmuuer u cxembl: «BereratmBHOe pa3MHOXeHHE», «Tumbel 0ecnoyoro pa3MHOXKCHHUSN,
«Pa3mMHOXEHHE XJTaMHJOMOHaAbDY, «Pa3MHOMXkEHHE O3BIIICHbl», «Pa3MHOXkeHHe TUApb», «Meio3y,
«Xpomocombl», «['amerorenes», «CTpoeHue SHIEKIETKM M crepMaTo3ounsia», «OCHOBHBIE CTaUU
oHTOreHesa», «lIpsmoe m Henpsmoe pasButue», «PazButhe ManckKoro xyka», «PasBurue capaHum»,
«Pa3BuTne nArymku», «/[BoliHOE€ OIUIOAOTBOpEHHE Y LBETKOBBIX pacTeHuil», «CTpoeHHue CceMsH
OJIHOJIOJIBHBIX U JIBYIOJIBHBIX PACTCHUI», «JKM3HEHHBIN UK MOPCKOW KaIyCThl», «/KM3HEHHBIN LUK
MXa», «JKM3HEHHBIN UK NATOPOTHUKAY, < KM3HEHHBIA LIMKII COCHBI».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENApaThl SHIEKIETOK U CIEPMATO30U]I0B, MOJIEIb
«I¥Kn pa3BUTHS JIATYLIKHA.

JlabopaTopHasi pa6ora «/3yueHne cTpoeHHUs NOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTax».

IIpakTnueckass padora «BblsBIeHHME TPU3HAKOB CXOJCTBA 3apOJbIIIEH MO3BOHOYHBIX
YKUBOTHBIX».

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHUS BBICITUX PACTECHUI.

Tema 11. I'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH M H3MEHYHMBOCTH OPraHM3MOB

Wctopus craHOBIEHUS U pa3BUTHs T'€HETHKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®puza, T.
Moprana. Ponb oTedecTBeHHBIX Yu€HbIX B pa3Butuu reHetuku. Pabdotrer H. K. Kombuosa, H. WU.
BasuioBa, A. H. benozepckoro, I'. /I. Kapneuenko, 0. A. ®unmunuenko, H. B. Tumogeena-Pecosckoro.

OCHOBHBIE TEHETHUYECKHE IMOHSTHS U CHUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJUIEJIBHBIE T'€HBI,
aNbTEPHATUBHBIE IPU3HAKH, JOMUHAHTHBIM W PELECCUBHBIM NPU3HAK, I'OMO3UI0Ta, TIETEPO3UIOTa,
yycTas JUHUS, THOpHIbI, TeHOTun, (eHoTun. OCHOBHBIE METO/bl T'€HETUKH: THOPUIOJOTHYECKUM,
LATOJIOTUYECKHUH, MOJIEKYIIPHO-TEHETHUECKHH.

JdemoHcTpauuu

[Toptpersr: I'. Mennens, I'. ne ®@pu3, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 10. A. ®unumnuenko, H. B. TumodeeB-PecoBckmuii.

Tabnuupe! u cxemsl: «MeToabl reHETUKWY», «CXEMBbI CKPELIUBAHUY.

JladopaTopHas padora «/[po3oduna kak 00bEKT TCHETHIECKUX UCCIEIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpunnoe ckpemubanue. IlepBelii 3akoH Menzaens — 3akoH eJUHOOOpazus TUOPHIOB
nepBoro mnokosneHus. [IpaBuwino nomuHupoBanusa. Broponl 3akoH MeHnens — 3akOH pacuUICIUICHUS
IpU3HAKOB. LlUTONI0OrHYecKEe OCHOBBI MOHOTHOPUIHOTO CKpEeIMBaHus. ['MIoTe3a YUCTOTHI raMerT.

Ananmsupyroniee ckpemuBaHue. [IpomexyrouHslli xapakrep HacinenoBaHusa. Pacmieruienue
IIPU3HAKOB IIPH HENOJHOM JOMHHUPOBAHMH.

JurubpunHoe ckpeuuBanue. TpeTuil 3akoH MeHJens — 3aKOH HE3aBUCHMOIO HACJIEIOBAHUS
pU3HAKOB. LlUTosI0OrNYecKre OCHOBBI TUTHOPUAHOTO CKPEIUBAHUS.

CuenieHHoe HacnenoBanue npusHakoB. Pa6otsl T. Moprana. CueruieHHOe HacileJOBaHUe I'€HOB,
HapyIICHUE CLUEIUIEHUs MEXAY FreHaMu. XpOMOCOMHasi TEOPHsI HAaCJIEICTBEHHOCTH.

I'enernka mnosia. XpOMOCOMHBIM MEXaHU3M OINpEACIEHUs I1oja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['oMOraMeTHBIN U reTeporaMeTHslid moj. ['eHeTnyeckas CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HaKkoB, CLEIUIEHHBIX C IIOJIOM.

I'enotun xak wenoctHas cucreMa. Iliedorponus — MHOXKECTBEHHOE JEHCTBHE TEHA.
MHoxecTBEeHHBIN amienusM. B3aumonelicTBue HeauienbHbBIX INeHOB. KoMIUIEMEHTapHOCTb. DmIHUCTa3.
[Homumepus.

I'eHeTHuecKuil KOHTPOJIb PAa3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a TaKKe (PU3MOIOTUYECKUX
IPOIIECCOB, TMOBEJICHUS W KOTHUTUBHBIX (YHKIMHA. ['eHeTHyeckue MexaHU3Mbl CUMOHMOTreHe3a,
MEXaHU3MBbl B3aUMOJICHCTBUS «XO35IMH — Mapa3uT» U «XO35UH — MUKpoOHOM». ['eHeTHuecKue acreKkThl
KOHTPOJISL 1 U3MEHEHHS HAClIeZICTBEHHONH MH(POPMAIIH B MMOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu



IToptpersr: I'. Mennens, T. Mopras.

Tabmuuer m cxembl: «llepBelii W BTOpOil 3akoHBI Menaens», «Tperuil 3akoH Mennensy,
«AHanu3upymwoiee ckpeuuBanue», «HenonHoe poMunupoBanue», «CHEIMJICHHOE HaciaeA0BaHUE
MPU3HAKOB y Jpo30odwmib», «l'eHetnka momna», «Kapuotun uenmoBekay, «KapwoTum 1po3oduis,
«Kapuotun ntuue», « MHOKECTBEHHBIN aJuIenn3m», «B3anMoaeicTBUE TEHOBY.

O6opynoBanue: MOJAETb IS JIEMOHCTpAIlMM 33aKOHOB €IMHOOOpa3usi THOPUIOB IMEPBOTO
MOKOJICHUSI W PACHICIJICHUsT TPU3HAKOB, MOJENIb JUIsl JEMOHCTpPAllMd 3aKOHA HE3aBUCHUMOTO
Hacje[OBaHUsl MPU3HAKOB, MOJIENb ISl JIEMOHCTPAIIMU CLEIUICHHOTO HACJICJIO0BAaHMS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «/[pozodunay.

IIpakTuyeckass padora «M3yueHue pe3yabTaTOB MOHOTMOPHUIHOTO  CKpEIIMBAHUS Y
TPO30(UITBI.

IpakTHyeckas padora «M3yueHne pe3ynbTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y APO30(PHIIBDY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYUBOCTH

B3aumoseiictBue reHotuna u cpeipl npu popMupoBanun perorurna. 3MeHUMBOCTH MPU3HAKOB.
KauectBeHHBIE ¥  KOJWYECTBEHHbIE TpPU3HAKU. BUIBI W3MEHUMBOCTHU: HEHACJIEJICTBEHHAs U
HacJeICTBEHHASI.

MoaundukanroHHass HW3MEHYMBOCTh. Posb  cpenbl B (GOPMHUPOBAHHHM  MOJU(PUKAITHOHHOM
n3MeHunBoctd. Hopma peakuun npusHaka. Bapuanuonubli psin W BapuanuonHas Kpusas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'enoTununueckas  W3MEeHYMBOCTh.  (CBOWMCTBA  TEHOTHUIMYECKOW  M3MEHYMBOCTH.  Bumsl
TEHOTHUITUYECKON M3MEHUYNBOCTH: KOMOMHATHBHASI, MyTallHOHHAS.

KomOunatuBHass W3MEHYMBOCTh. Mei03 W TOJOBOM MPOIECC — OCHOBA KOMOWHATUBHOU
M3MEHUYMBOCTH. Pojb KOMOMHATMBHONW HM3MEHUYHMBOCTH B CO3/IaHUU T'€HETHYECKOTO pa3zHooOpas3us B
npezesax OJHOrO BUAA.

MyrtanroHHas ”3MEHYNBOCTh. BUpl MyTanuii: reHHbIe, XpOMOCOMHBIE, TeHOMHbIE. CITIOHTaHHbIE
Y WHIYLUPOBaHHbIE MyTaluu. SlnepHble U nuToIuiasMaTuyeckne Mmyranuu. CoMaTH4ecKue U IMOJIOBbIE
MyTtauuu. [lpuunHBI BO3HMKHOBEHHsS MyTanuuid. MyTareHbl W UX BJIMSHUE HA OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpolecca. 3aKOH TOMOJIOTHYECKHX PSAJ0B B HACIEACTBEHHOM
u3menunBoctu (H.W. BaBunoB). BuesaepHas n3MeHUUBOCTh M HACIEACTBEHHOCTb.

Onucenemuka U JNUSEHOMUKA, pOIb dNUSEHEMUYECKUX ¢Hakmopoe 6 HACle008aHuu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdemoHcTpauuu

[Toptpetsr: I'. ne @pus, B. Noranucen, H. 1. BaBuios.

Tabmupt u  cxembl: «Buasl  u3meHunmBocTH», «MoaudukanuoHHass H3MEHUYHBOCTHY,
«KoMmOuHaTiBHAsT H3MEHUYHUBOCTHY, «Meio3y, «OmnogorBopeHue», «l eHeTHueckue 3a00NeBaHUs
YyesoBeKay, «Bunpl myranuii».

O6opynoBaHue: KUBbIE U repOapHbIe K3EMIUISIPbl KOMHATHBIX pacTeHUN, pUCYHKH (poTorpadun)
KUBOTHBIX C Pa3JIUYHBIMU BUJAAMH U3MEHYUBOCTH.

JlabopaTopuas padora «lccrnenoBanue 3aKOHOMEPHOCTEH MOAU(PUKAIIMOHHOW W3MEHYUBOCTH.
[TocTpoeHne BapUallMOHHOTO Psiia U BAPUALIMOHHOM KPUBOI.

IIpakTnyeckas padora «Mytanuu y Apo30(huibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eHeTHKA YeJiOBeKa

Kapuotun yenoseka. MexayHapoaHasi mporpamma HCCIEIOBaHUS T€éHOMa 4esoBeka. Meroabl
W3YYEHUS TEHETUKH YeJOBEKa: T€HEaJOTHYeCKHi, OMM3HEIOBbIM, TUTOTCHETUYECKUH, MOMYISIIHOHHO-
CTATUCTUYECKUI, MOJIEKYISIpHO-TeHeTuYeCKUil. COBpEMEHHOE OIpeAesIeHHe T€HOTUIIA: TTOJJTHOT€HOMHOE
CEKBEHUPOBAHUE, T€HOTUIMpPOBaHWE, B TOM uucie ¢ nomoupto [IIIP-ananuza. HacneacrBeHHbie
3a00yieBaHMs 4YeJoBeKa. |'eHHbIe M XPOMOCOMHBIE OOJE3HU dYeloBeKa. boe3HH ¢ HacleICTBEHHOU
MPEeAPACIOIOKEHHOCThIO. 3HAUeHHE MEIUIMHCKOM T€HEeTUKM B NPENOTBPAIICHUHM U JICUCHUU



TeHETHYECKUX 3a00JIeBaHUi YeoBeka. MeInKo-TeHeTUYecKoe KOHCYNbTupoBaHue. CTBOJIOBbBIE KIETKH.
[loHsiTHE «TEHETUYECKOTO Tpy3a». ODTUYECKUE ACIEKThl MCCIEAO0BAaHUN B 00JACTH DPEIAKTUPOBAHUS
I€HOMa U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOphl MOBBIIICHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKAa K (PHU3MUECKOMY W
XMUMHMUYECKOMY 3arpsi3HEHUI0 OKpY)Karolled cpenbl. I'eHeTnueckasi Mpeapacioio)KEHHOCTh YeJIOBeKa K
[IATOJIOTUSIM.

JdeMoHcTpanuu

Tabmumer u cxembl: «Kapuotmm denoBekay, «MeTOOsl W3YYEHUS TEHETUKH YEJIOBEKA,
«["eneTnueckue 3a00JI€BaHUS YEITOBEKaY.

IIpakTnueckas padora «CocTtaBieHre U aHATIU3 POJOCIOBHONY.

Tema 15. Cesnrexknusi opraHu3sMoB

JlomecTukanus U CeNeKIus. 3apoXKaeHUe CeNeKInu u joMectukanuu. Yuenue H. M. BaBumnosa o
[leHnTpax mpoUCXOXKACHUSI U MHOTOOOpPa3us KyJIbTYpHbIX pacTeHuil. Ponib cenekuuu B cO3JaHUM COPTOB
pacteHuii u mopoJ KuUBOTHbIX. Copr, mopoja, IITaMM. 3aKOH TOMOJIOTMYECKMX pAIOB B
HacnencTBeHHoM n3menunBocty H. 1. BaBunosa, ero 3naueHue Ass CeNEKIIMOHHOM paboThl.

Metoibl cenekiMoHHOM paboThl. VickyccTBEHHBIN OTOOP: MACCOBBIM M MHIMBUIYalIbHBINA. DTarbl
KOMOMHAIIMOHHOW cenekiuu. VcmplTanne mpou3BoAMTeNeld Mo MOTOMCTBY. OTOOp MO TEHOTHIY C
MTOMOIIBIO OLIEHKH (peHOTHUIIA IOTOMCTBA U OTOOP MO FeHOTUNY ¢ moMolbio ananuza JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKITMOHHOW paboThl. PagManvoHHBIN M XUMUYECKUMA
MyTareHe3 Kak HCTOYHHK MyTaluud y KyJIbTypHBIX (opM opraHu3MoB. Mcmoiab3oBaHHME T€HOMHOTO
penakTupoBaHusi U MeToJ0B pekoMOMHaHTHbIX JIHK 1is momydeHus HMCXOOHOTO MaTepuana Jyis
CEJICKIUU.

[Tonyuenue nonurionaoB. BHyTpuBuaoBas rubpuauzanus. bian3kopoAacTBeHHOE CKpeUIMBaHUE,
win uHOpunuHr. HepoacTBeHHOe cCKpeliuBaHME, WM ayTOpuIuHr. ['eTepo3suc W ero MpUYMHBL.
Hcnonb3oBanue rereposuca B cenekuuu. OtmanénHas rulpuamsauus. I[Ipeomonenue Oecronus
MEXBUJOBBIX THOPUAOB. JIOCTH)KEHUS CENEKIINN PACTEHUN U )KUBOTHBIX. «3e1EHAS peBOIIoYUsLY.

CoxpaHeHHE U M3YYEHHE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PAaCTEHUH M UX JUKHUX POAUYEH
JUIS CO3/1aHUS HOBBIX COPTOB U THOPUIOB CEIbCKOXO3SHCTBEHHBIX KYIbTYp. M3yuenue, coxpameHnue u
ynpasienue 2eHemudecKUMU pecypcamu CeibCKOXO03AUCMEEHHbIX U NPOMBICIOBLIX HCUBOMHBIX 8 YENiX
VAYYULEHUSI CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM Yucie ¢ NPUMeHeHUeM
COBPEMEHHBIX MeMOO08 HAYYHLIX UCCAEeO08AHUL, NEPe008bIX Udel U NePCNeKMUBHbIX MEXHON02UI.

JdemoHcTpauuu

[Toptpers: H. U. Baunos, . B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykpanenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuis! u cxembl: «L{eHTpBI IPOUCXOKICHHUS U MHOTOOOPAa3Hsl KyJIbTYPHBIX pACTeHHID», «3aKOH
TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW HW3MEHYMBOCTH», «Metoabl cenekiuum», «OTaanéHHas
rubpuanzanusy, «MyrareHesy.

JlabopaTtopHasi padora «/3yueHue COpPTOB KyJIbTYPHBIX PACTEHUH M MOPOJ JOMAIIHHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3yueHne METOJIOB CEJIEKIIUU PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHui».

JOkcekypeusi «OCHOBHbIE METOABI M JOCTHKEHUS CEJeKIMU PpACTeHHH U >KMBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIIMIO, IIIIEMEHHYIO (hepMy, COPTOUCIIBITATENbHBIN YUaCTOK, B TEIUINYHOE X035 CTBO,
B 1a00OPaTOPUIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buoTrexHo10rus U CHHTeTH4YeCKasi 0MoI0rus

OOBeKThl, HCHOJB3yeMble B OHOTEXHOJOTHM, — KJIETOYHbIE M TKaHEBBIE KYIbTYpHI,
MUKpPOOPTraHU3MbI, UX XapaKTepHUCTUKA. TpaauilmoHHas OMOTEXHOJOTHS: XJIeOOMeUYeHHe, TMOTydYeHUe



KHCIIOMOJIOYHBIX IIPOJIYKTOB, BHUHOJIETIHE. MuKpoOHOIOrnYecKuit CUHTE3. OOBeKTHI
MUKPOOHOJIOTUYECKUX TeXHOIOTHA. [Ipon3BoacTBO O€lika, aMHHOKUCIIOT U BATAMUHOB.

CoznlaHue TEXHOJOIMM M MHCTPYMEHTOB LIEJICHANIPABICHHOIO M3MEHEHMSI U KOHCTPYHUPOBAHHUS
IF€HOMOB C LIE€JIbIO0 MOJYYEHHS OPraHW3MOB M UX KOMIIOHEHTOB, COJEpXallluX HE BCTpEyarouluecs: B
npupojie OMOCHHTETUYECKUE TTYTH.

Kierounas wuHxeHepus. MeTonpl KyJIbTypbl KIETOK M TKAaHEW PACTEHHMM M IKUBOTHBIX.
Kpunobanku. Comarnueckass THOpUAM3ANMS U COMAaTHUECKUI dsMOpHrorenes. Mcmonp30Banue ramionioB
B CENIEKUUM pacTeHuu. [lonyuenue MOHOKIOHANbHbIX anmumen. Mcnonvzosanue MOHOKIOHANbHBIX U
NOJUKTIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIUIOA0TBOPEHUE. PEKOHCTPYKIMS SAHIEKIETOK
U KIOHMPOBAHHME MKUBOTHbIX. METOJ TpaHCIUIAHTALMU SIEp KIETOK. Iexwonocuu 0300pOosieHus,
KYIbMUSUPOBAHUA U MUKPOKIOHAILHO20 PA3ZMHONCEHUS CENIbCKOXO3AUCTEEHHbIX KYIbMYP.

XpOMOCOMHAsi W T€HHas HWHKEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha W KOHCTPYMPOBAHHE
pexomOunantHeix JIHK. Coszoanue mpanceennvix opeanuzmos. JIOCTMKEHHS M NEPCIEKTUBbI
XPOMOCOMHOM U T€HHOHN MHKE€HEPUU. DKOJIOTHUECKHUE U AITUYECKUE POOIeMbl FTEHHON MH)KEHEPHH.

Menuuunckue OuotexHosnoruu. [loctrenomuas mudpoBas wenuuuHa. [II{P-auarHoctuka.
MeTa0onOMHBIN aHanNU3, TeHOLEHTPUYECKUIN aHaIU3 MPOTEOMa YeJIOBEKa JJIsl OLEHKU COCTOSIHHUS €ro
310poBbs. Mcnonb30BaHUE CTBOJIOBBIX KIIETOK. TapreTHas Tepamnus paka. 3D-OuomH)KeHepus i
pa3paboTku (PyHIaMEHTAIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHH, CO3/aHUs KOMIUJIEKCHBIX TKaHEH
COUETaHMEM TEXHOJIOTHMH TpEXMepHOro OHONpUHTHHra U ckadoiauHra A pelieHds 3ajad
MEePCOHATM3UPOBAHHON MEIHUIIUHBI.

Co3manrie BEKTOPHBIX BAaKIMH C Iedbl0 oOecredeHuss KOMOWHHUPOBAHHOM 3allUThl  OT
Bo3Oymuteneit OPBU, ycraHoBieHHEe MOJIEKYISIpHBIX MeXxaHU3MOB (yHkiuonupoBanus PHK-
coJiepKalluX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OMAacHbIe 3a00J1€BaHMsI YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpauuu

Tabmuupel u cxemsl: «Vcrosnb30BaHNE MHUKPOOPraHU3MOB B IPOMBIIUIEHHOM IPOU3BOJICTBEM,
«KiretouHas nHKeHepUs», «I eHHas HHXEHEPU».

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOTHI).

IpakTuyeckas padora «llonydyeHrne MOJIOYHOKHUCIIBIX TPOJTYKTOBY.

JkcKypeust «buoTexHONOrMs — BaKHEHIIAas NPOM3BOJAUTENbHAs CHUJa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxaenue u pa3BuTHE IBOJIOIMOHHBIX NPEACTABJICHUI B 0M0JI0TUN

OpomonmonHas Teopuss Y. JlapBuna. I[Ipennocbulku BO3HMKHOBEHMs AapBHHH3MA. JKHU3HB H
Hay4Has JearesbHoCcTh Y. J[apBuHa.

JIBrokylye cwibl 3Bositolud BUJIOB no Y. JlapBuHY (BBICOKass MHTEHCHUBHOCTb Pa3MHOKEHMS
OpPraHu3MOB, HAcCIEICTBEHHAas M3MEHUYMBOCTh, OOpb0a 3a CyLIECTBOBAHUE, €CTECTBEHHBIH U
UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cuntetndeckoil teopuu sBostoruu (CTD). HeiftpaspHas Teopust 3BOJIIOLMU.
CoBpeMeHHas HBOJIOIMOHHAA OuWoJIOTHS. 3HAu€HUE OHBOJIOLUOHHONW TEOpuHM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUDA.

JdeMoHcTpanuu

IToptpetsl: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosbe, Y. lapsun, C.
C. YerBepukos, 1. U. IlImansraysen, Ix. Xongein, . K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoil npupossl (o K. JIunuero)», «JlecTHUIA KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHusM (OPMHUPOBaHMUS TPUCIOCOONEHUI y pacTeHWH W JKUBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. [lapsuna», «Haxoaku Y. dapBuna», «Dopmbl



060pb0BI 3a cymecTBoBaHue», «llopoapl romybei», «MHOTOOOpasue KyIbTypHBIX (DOPM KaIryCThI»,
«[Topospl TOMAIIHUX KUBOTHBIX», «Cxema oOpasoBanmsi HOBBIX BHUIOB (mo Y. JlapBumy)», «Cxema
COOTHOILUEHUS JIBWXKYUIMX CHJI 3BOJIOLUMM», «OCHOBHBIE TIIOJIOKEHMSI CHUHTETHYECKON Teopuu
IBOJIIOLIMI.

Tema 2. Muxkpo3Bosonus 4 eé pe3yJbTaThl

[lonymsiuust  Kak dneMeHTapHas enuHuua HBoolMU. COBpEMEHHbIE METOJbl  OLIEHKHU
IFEHETUYECKOTO pa3sHOOoOpa3us M CTPYKTYypbl Homynsuuid. M3meHeHue reHooHIa MOMyIsSUUU Kak
3JIEMEHTAPHOE IBOJIIOLIMOHHOE SIBJIEHHE. 3aKOH reHeThuueckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

OneMenTapHbie  (AKTOpPBHl  (IBMKYIIME  CHJIBI)  SBOJIIONMH.  MYyTalMOHHBIA — TPOIIECC.
KomOunaTiBHas m3MeHUMBOCTh. Jlpeiid TeHoB — cirydyaiiHble HEHANpaBiICHHBIE HM3MEHEHHS YacTOT
autenedt B monymsuusx. Oddekr ocHoBatens. Ipgexkm Oymuiiounoeo eopaviuwika. CHudiceHue
2EHeMUYecKo20 pazHooopasus. npudutsvl u cieocmsus. llpossnenue agpghekma opetigha 2cenos 6 6onvuiux
u maneix nonynayuax. Murpanuu. M3onsuus nomynsuuii: reorpaduueckas (IpOCTpaHCTBEHHas),
Oouosnorudeckas (pernpoyKTHUBHAS).

EctectBenHslii oT00p — Hampabistounuil ¢akrtop 3Bosonud. PopMbl €CTECTBEHHOro 0TOOpa:
JOBUKYIIMM, CTaOMIN3UPYIOIKN, pa3pbiBatoliuil (nu3pyntuBHbIi). [logoBoit oT6op. Bo3HukHOBEHUE U
ABOJIIOIMS COI[UAIBHOTO MMOBECHUS )KUBOTHBIX.

[IpucnocobneHHOCT,  OpPraHU3MOB  KaK  pe3yjibTaT  MHUKPOIBOIIONMH. Bo3HUKHOBEHHE
MpUCocoOIeHN y opranu3moB. Apomopdosbl u uaumoazantanuu. [lpumepsl mpucnocobieHuit y
OpraHU3MOB: Mopdoioruueckue, ¢buznoIorNYecKue, OMOXMMHUYECKHE, MIOBE/IEHYECKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u ctpykrypa. BunooOpa3oBanue kak pe3ynbTaT MUKPOIBOJIONMH. W30simst
— KIO4YeBOUW ¢akTtop BumooOpa3oBaHus. [lyTm M cmocoObl BHI00Opa3OBaHUA: aJJIONMATPUUYECKOE
(reorpaduueckoe),  cCUMMATpUyYeCKOe  (PKOJIOTHYECKOE),  «MTHOBEHHOE»  (TIOJUTLJIOWIU3AIHS,
rubpuanzaiys). JJIMTenbHOCTh 3BOIIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl popMUpOBaHUS OHMOJOTHYECKOTO pa3HOOOpa3usl.

Ponb 3BOIONIMOHHON OMOJIOTHH B pa3pabOTKe HAYYHBIX METOJOB COXpaHEHUsI OMOpa3HOOOpa3usl.
MuKpo3BOIIONHS U KOABOJIIOLNS MAPA3UTOB U UX X035€B. MexaHu3mMbl pOPMHUPOBAHUS YCTOMUMBOCTH K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEH.

JdemoHcTpauuu

[Toptpetsr: C. C. YerBepukos, D. Maiip.

Tabmupsr 1 cxembl: «MyTallMoHHAass HW3MEHUYHMBOCTHY, «llomymsiioHHas CTpyKTypa BHIay,
«Cxema TposiBJICHHS 3akoHa Xapau—BaiinOeprayn, «/IBrKyiiue CUiIbl ABOIOIUNY», «IKOJIOTHYECKAs
W30S MOMYJISIuil ceBaHckoi (openu», «I'eorpaduueckas U30ALMS JTUCTBEHHUIBI CUOUPCKON U
JTUCTBEHHUIB AaypcKoii», «llomynsunoHHbIE BOJHBI YHCICHHOCTH XHWITHHUKOB M XKepTB», «Cxema
NEUCTBHUS eCTECTBEHHOro otTOopa», «®DopMbl OOpnOBI 3a cyimiecTBOBaHueY, «VHAYCTpUATbHBIM
MEJTaHU3MY, «Kusbie HCKOTIaeMBbIE), «[TokpoBuTENbCTBEHHAS OKpacka YKUBOTHBIX),
«[Ipegynpexxaromas okpacka >KUBOTHBIX», «®Dusmnonoruueckue amantanum», «lIpucnoco0Or1eHHOCTh
OpraHu3MOB U €€ OTHOCHTENbHOCTb», «Kputepuu Buma», «Bunbl-aBoiitHukm», «CTpykTypa BuUIa B
npupoae», «CrocoObl BHmooOpazoBanus», «['eorpadpuueckoe BHuIOOOpa3oBaHHEe TPEX BUAOB
JaHJbIIeH», «OKOJOTrHYecKoe BHUI000pa3oBaHWE BHJIOB CHHUL, «[lomummongsl pacteHuin»,
«KamyctHo-peieuHblif rTHOpHI.

Ob6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIMM HAaCeKOMbIX, Yydela NTHII U 3Beped ¢
IpUMEpaMHU Pa3JIMYHBIX NPUCHOCOONIEHUH, yydena NTHUIl U 3Bepei pa3sHbIX BHJIOB, repOapuu pacTeHUi
OJIM3KUX BUJOB, 00pPa30BaBLIMXCS pa3IMYHBIMU CIIOCOOAMHU.

JlaGopatopHasi padora «BblsiBlIeHHE H3MEHUYMBOCTH Yy 0COOEH OJTHOTO BUIA».

JlaGopatopuas  pabora  «llpucnocoOnenuss  OpraHusMOB M HUX  OTHOCHTENbHas
11e71eco000pa3HOCThY.



JlaGopaTopuas padora «CpaBHEeHHE BHIOB 110 MOP(OIOTHYECKOMY KPHUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

Metonpl u3ydyeHHs Makpo3BoJrouuu. [laneoHTosiornyeckue METOAbl HM3Yy4EHMs] SBOJIOLUH.
[lepexonnbie GOPMBI U HUIIOTEHETUYECKHE PSIIBI OPraHU3MOB.

Bbuoreorpaduueckne meronp! m3ydenus: sBoirormu. CpaBHeHue (Giopsl U (payHbl MAaTEpPUKOB U
ocTpoBOB. broreorpaduyeckue obmactu 3emian. Buabl-sHAEMUKH U PETUKTHI.

DOMOpHOJIOTHYECKHE ¥ CPaBHUTEIHLHO-MOP(OJIOTHYECKHE METOABl HM3Yy4YCHHs  OBOJIIOLHUU.
I'enernyeckue MeXaHU3Mbl DSBOJIOLMU OHTOTEHE3a U TOSBJIEHUS HBOJIOLMOHHBIX HOBIIECTB.
['omonoruuneie W aHaJIOTMYHBIE OpraHbl. PynuMeHTapHble oOpraHbl W araBU3MbL. MOJEKYISIpHO-
TeHEeTHYECKHEe, OMOXMMHUYECKHEe M MaTeMaTWYeCKhe METOJbl H3Yy4eHHs SBOIONMHU. [ 'OMOJOrHyYHBIC
reHbl. COBpeMEHHbIE METO/1bI TOCTPOEHUS (PUIIOT€HETUYECKUX JEPEBHEB.

XpPOMOCOMHBIE MYTallMH U 3BOJIIOLMSI TEHOMOB.

OO6mue 3akOHOMEpPHOCTH (MpaBuiia) 3BOJIONMH. [lpunyun cmenvt yukyuii. HeobpatumMocTs
9BOJIIOIMH. AfanTUBHAs paauanus. HepaBHOMEpPHOCTh TEMIIOB BOJIIOLINU.

JdeMoHcTpauuu

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkens.

Tabmuubl u cxembl: «DUIOTEHETHYSCKUN Pl JIOMAAN», «APXEONTEPUKC», «3BEpO3yObIe
smepb», «Crerouedans», «Punnoputs», «CeMeHHble ManoOpoTHUKW», «buoreorpaduyeckre 30HbI
3emun», «/peild xoHTHHEHTOBY», «PemukTey, «HauanmpHble cTaguu SMOPUOHAIBLHOTO Pa3BUTHUS
MMO3BOHOYHBIX KUBOTHBIX», «['OMOJIOTHYHBIE W aHAJOTUYHBIE OpPTaHbD», «PyauMeHThI», «ATaBU3MBIY,
«XpOMOCOMHBIE HAOOpHl 4YeNOBEKa M IIMMIIaH3e», «[J1aBHble HampaBieHHs 3BOIOIUM», «OOmue
3aKOHOMEPHOCTH 3BOJIIOLIUI.

O6opynoBaHue: KOJUIEKIMH, repOaphu, MYJSKH HCKOMAEeMbIX OCTAaTKOB OPraHW3MOB, MYIISKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIpoucxoskaeHue U pa3BuTHE KU3HU HA 3emuile

Haydnple THmoTe3sl MPOMCXOXKICHUS XKU3HM Ha 3emie. AOHMOTeHe3 u maHcrepmus. JloHayuHbie
MIPEJICTaBJICHUS O 3apOKICHUH KU3HU (KpealuoHU3M). [ MImoTe3a moCTOSHHOTO CaMO3apOXKICHUS )KU3HU
u e€ omposepxkenue omnbiTamu @. Pemnu, JI. Cnammannanu, JI. Ilactepa. IlpoucxoxxaeHue XKuU3HU U
acTpoOHOJIOTHSI.

OcHoBHBIE »dTanbl HeopraHudeckoi »sBostonuu. IlnanerapHas (reojioruveckasl) SBOJIOLMSL.
XuMuyeckasi 3BOJIOIMSA. AOHMOTEHHBI CHUHTE3 OPraHMYecKUX BelecTB U3 Heopranumdeckux. OmeiT C.
Munnepa u I'. FOpu. O6pazoBanue noauMepoB u3 MoHomepoB. KoarepBarnas runotesa A. M. Onapuna,
rurnoTe3a nepBuyHoro OymboHa Jk. XosmeiliHa, reHeTndeckas runore3a I'. Mémrepa. Pu6o3umser (T.
UYek) u runoresa «mupa PHK» V. I'mnbepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHUE MTPOTOKIICTKH.

Uctopus 3emmu u MeToapl e€ uzyueHus. Vickomnaemple opraHuuecKue OCTaTKu. ['eoXpoHoIorus u
e€ metonpl. OTHOCUTEIbHAS M aOCONIOTHASE T€OXPOHOJIOTHA. ['€0XpOHOIOrHYecKasl IIKajia: S0HbI, 3P,
MIEPHUOIBI, ATIOXH.

Havanpubpie oTambl opranuyeckoil sBomronuu. [losiBIeHHME U SBOMIONHUS TEPBBIX KIETOK.
OBodous MeTabonu3ma. Bo3HukHOBeHHE mepBbIX dkocucteM. CoBpeMeHHbIe MUKPOOHbIE OUMOTIIIEHKU
KaK aHaJor nepBbIX Ha 3emiie coobecTB. CTpoMaTonuThl. [IpokaproThl U 3YKapHOTHI.

[Ipoucxoxaenne dSykapuoT (cUMOHOTeHe3). DBOJIOIMOHHOE MPOUCXOXKACHHWE BUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOUYHBIX OPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE STambl SBOJIONHMU BBICHIMX pacTeHuid. OcHOBHBIE apoMopdo3bl pacTeHuid. Brrxon
pacteHuii Ha cymy. [losBieHHe CIOPOBBIX pacTEeHUM W 3aBoeBaHUME UMM cylid. CeMEHHbIE PACTEHUS.
[IpoucxoxaeHue BETKOBBIX PACTEHUN.

OcCHOBHBIE 3TaIlbl BOJIOIUH KXKUBOTHOTO MHUpa. OCHOBHBIE apoMOp(]O3bl KUBOTHBIX. BeHckas
¢dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THUMOB. [IepBbie XOp10BbIE KUBOTHBIE. JKU3HB



B BOJE. OBOJIONMS TO3BOHOYHBIX. IIpoucxoxnenune ampubuii u pentunmid. [Ipomcxoxxaenue
miIekonuTalomux u nrul. [lpunmun ximoueBoro apomopdosza. OcBoeHue O€CNO3BOHOYHBIMH U
[MO3BOHOYHBIMH KMBOTHBIMHU CYIIIH.

PazButne xu3Hu Ha 3emiie MO 3paM U TEpHOAAM: apXxei, MPOTEepo30il, Maneo30i, ME3030MH,
KaifHo30M. OOmasi XapakTepHCTHKa KIMMara M TeoJOrmueckux mporeccoB. [losBnenne m pacuser
XapaKTepHBIX OPraHU3MOB. YTi1e00pa3oBaHue: €ro YCIOBHUS M BIUSHIE Ha ra30BbIi COCTaB aTMOCQEPHI.

MaccoBble BBIMUpPaHHUS — 3KOJOTMYECKHE KPU3UCHI Tponuioro. [IpuunHbl U cieacTBUs MacCOBBIX
BbIMUpaHuid. COBPEMEHHBIM HKOJIOTMUYECKUN Kpu3uc, ero ocobeHHoctu. [Ipobnema coxpaHeHus
O6rnopazHooOpasus Ha 3emIie.

CoBpeMeHHass cHcTeMa OpraHu4eckoro wmupa. IlpuHIWmBl Kiaccu(UKaMy OpPraHu3MOB.
OCHOBHBIE CUCTEMATUYECKHE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Moptpersr: ®@. Penu, JI. Cnamnmanuanu, JI. Ilactep, M. . Meunukos, A. W. Onapun, JIx.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombita ®@. Pemm», «Cxema ombita JI. Ilactepa mo wu3ydeHuto
camo3apoxkjeHust kusHu», «Cxema ombita C. Mwumnepa, I'. IOpw», «3Ortanmel HeopraHM4ecKon
IBOJIIOLNN», «l'eoXxpoHosornueckas mkana», «HadanpHble 3Tanel OpraHUYECKON 3BOIOLHAW», «CxeMa
o0Opa3oBaHUs 2yKapHOT NMyTéM cuMOuoreHesa», «Cucrema >XMBOM mpupoab», «CTpoeHue Bupycay,
«Apomopdo3sl  pactenmity, «PuHHOGUTEY, «OMTHOKIETOYHBIE BOJIOPOCTHY», «MHOTOKIETOUYHBIE
BoJopocany, «Mxuy, «IlanopotHukn», «l'ogoceMeHHble pacTeHUs», «Opraubl IIBETKOBBIX pacTEHU I,
«CxemMa  pa3BUTHS  KUBOTHOTO  MHpay,  «ApoMopdosbl  KUBOTHBIX»,  «[Ipocrelimuey,
«Kumeunonosnoctueie», «llmockue yepBu», «UnenucroHorume», «PpiOB», «3eMHOBOIHBICY,
«IIpecmbikaromuecs», «IItupy, «Maekonutaronmey, «Pa3Butre )KU3HU B apXercKoil apey, «Pa3zputue
JKU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuThe XKM3HM B TMale030MCKON 3pe», «Pa3BUTHE XKH3HU B
ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KaWHO30MCKOU 3pe», «COBpeMEHHasi CUCTEMA OPraHUYE€CKOTO
MHpPa».

Ob6opynoBanue: repbapuu pacTeHUM pPA3JIMYHBIX OTIENOB, KOJUIEKIIMM HACEKOMBIX, BJIa)KHBIE
rnmpenaparsl KMBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIMM WIJIOKOXKHX, CKEJEThl I103BOHOYHBIX
JKMBOTHBIX, 4Uydeja MNTULl U 3BEpeH, KOJUIEKUUU OKaMEHEJNIOCTEW, IMOJIE3HbIX HCKOIMAEMBbIX, MYJSKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas sadoparopHas padora «MogaenupoBanue onbiToB Musepa—tOpu 1o u3ydeHuro
abMOTreHHOT0 CUHTE3a OPraHnYeCKUX COeTMHEHUI B IEPBUYHON aTMOchepe».

JlabopaTopHas padora «/3ydyeHue u onrMcaHne NCKOMAEMbIX OCTATKOB JAPEBHUX OPTraHU3MOBY.

IpakTHyeckasi padora «3yueHne ocoOCHHOCTEH CTPOCHHS pACTEHUN PA3HBIX OTIACIIOBY.

IIpakTnyeckas padora «3ydenne ocCOOEHHOCTE CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIponcxoxaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3zpgenbl u 3agaun antponosioruy. MeTo el aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEJCTABICHUNW O MPOUCXOXKJIECHHUU YEJIOBeKa. Pelnuruo3Hble BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CXoAcTBO 4enoBeKa € KUBOTHbIMHU. CHCTeMAaTHYECKOe MOJIOXKeHUe uenoBeka. CBHUAETENbCTBA
CXOJICTBA YeJIOBEeKa C KMBOTHBIMU: CPaBHUTEIHLHO-MOP(OJIOrHUecKue, SMOproiornyeckue, (pu3noaoro-
OouoxuMuueckue, mopeneHdyeckre. OTIHUMs YeNoBeKa OT >KMBOTHBIX. [IpsAMOXoXkaeHHWE M KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOW CUTHAJIBHOW CUCTEMBI.

JBuxymue cuibl ((akTopbl) aHTPOINOTeHe3a: OuoJIoTUYecKue, conuanbHbie. COOTHOIIEHUE
OMOJIOTMYECKUX M COLUANBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE CTaAMM aHTpomnoreHe3a. PaHHue dYenoBekooOpa3Hble 00€3bsHBI (MPOKOHCYINBI) U
paHHKE MOHTHJIBI — OOIIKE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U JIIOJIeH. ABCTPATIONUTEKU — JBYHOTHE
peaxu JroAck. YenoBek ymenslid, IEpBbIE U3TOTOBICHUSA OpyIud Tpyda. YenoBek NMpsAMOXOAAIIMNA U



nepBbIi  BBIXOJ Jronedl 3a mpenensl Adpuku. YenoBek reipenbOeprckuii — oOmuil  mpemox
HEaHJEPTAIIbCKOIO 4YEJIOBEKAa M 4YEJIOBEKAa pPasyMHOTo. YenoBEK HEaHJEpTaJbCKUM Kak BUJ JHOAEH
XOJIOJHOTO KiauMmaTa. UYenoBeK pa3yMHbI COBPEMEHHOIO THUIIA, JEHHUCOBCKUN 4YEJIOBEK, OCBOEHHUE
KOHTUMHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najaeoreHOMuKa.

DOBOMIONMS  COBPEMEHHOTO 4YeJoBeKa. EcTecTBeHHBIH OTOOp B MHOMyJSIHUSIX —YeJIOBEKa.
MyraunoHHBIH mpoiecc 1 noauMopdusm. [omysiiroHHbIe BOTHBI, Ipeli¢ TeHoB, MUrpanus u «dddexr
OCHOBATEJISH» B MOIMYJISALUAX COBPEMEHHOTO YEJIOBEKA.

Uenoseueckue packl. [lonstue o pace. bonbine pacsl: eBporeouaHas (eBpa3uiickas), aBcTpalo-
HerpoujHas (dKBaTOpHalibHAs), MOHTOJIOUIHAs (a3MaTCKO-aMepuKaHCcKas). BpeMs u myTu pacceneHus
YyeloBeKa 10 IIaHere. EaMHCTBO uenoBedeckux pac. HayuHas HeCOCTOSITENBHOCTh —pacu3Ma.
[TpucrnocoOaeHHOCTh YeNOBEeKa K pa3HBIM YCIOBUSM OKpYXKaromiei cpenbl. Biusinue reorpaduueckoi
cpenbl U Aperida reHoB Ha MOPQPOJIOTHIO U GUZHOJIOTHIO YETIOBEKA.

MexucuuIIMHapHble METOIbl B (U3NYeCcKOi (OM0IOrMuecKoil) aHTPONOJOTHH. DBOJIOLUOHHAS
AHTPONOJIOTUS U TaJCOAHTPOIOJIOTHS YEJIOBEUECKUX MNOMysiiuil. buocouuanbHble HCCIEeIOBaHUS
MIpUPO/IbI yesoBeka. MccnenoBanue K03BOIIOIUN OMOJIOTUYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

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

Tabnuib! 1 cxembl: «MeToIbl aHTPOTIOTIOTHNY, «[ 0JTOBHOM MO3T UeoBeKay, «HemoBexooOpa3HbIe
00e3bsiHbI», «CKeNeT yesloBeKa U CKeJeT IIMMIaH3e», «PyTuMeHTsl U aTaBU3MbDy, «/[BHKylue cuibl
AHTPOIOIeHE3a», «ODBOJIOLMOHHOE JIPEBO YEIOBEKA», «ABCTPAIONUTEK», «UENOBEK yMeNnbliD»,
«Yenosek npsaMoxoaamuiny, «JlenucoBckuil yenoBek» «Heannepraneup, «KpomanboHus, «IIpeakn
4eNoBeKa», « ITaIbl SBOJIIOIMH YeloBeKay, «Pachl yemoBekay.

O6opynoBaHue: MyJISDKM OKaMEHENIOCTeH, MpeaIMEeTOB MaTepHabHOM KYIbTYpbl MPEIKOB
YyelnoBeka, penpoAyknuu (¢dororpaduu) KapTUH ¢ MHUGOJIOTHICCKUMU U OMOJCHCKHUMHU CIOKETaMH
MIPOUCXOXKACHUS YeJoBeka, ¢oTtorpaduu HaXOJOK HCKOMAEMbIX OCTAaTKOB YeNIOBEKa, CKEJIET YelIOBeKa,
MOJIeNIb Yepera YelloBeKa M ueperna IIMMIIaH3€, MOJeNb KHUCTH YeJoBeKa M KUCTU HIMMIIaH3€, MOJIENn
TOpCca MPeIKOB YelloBeKa.

JladopaTopHasi padora «/3ydeHne ocOOCHHOCTEH CTPOCHHUS CKEJIeTa YeIOBEeKa, CBS3AaHHBIX C
MIPSIMOXOKICHUEM.

IIpakTuyeckas padora «/3ydeHre 53K0JIOrHUECKUX aanTalyid 4YeJTOBEKay.

Tema 6. Dxos0orusi — HayKa 0 B3aMMOOTHOIIEHUSIX OPraHU3MOB W HAJOPraHM3MEHHbIX
CHCTEM C OKpY Kaloleil cpenoi

3apokeHue 1 pa3BuTHe dKojioruu B Tpyaax A. ['ymGonsara, K. @. Pynse, H. A. CeBepiosa, D.
lexkxens, A. Tenciu, B. H. CykauéBa. Paznensl u 3amaun 5koJoruu. CBsi3b DKOJIOTHHM C JIPYTUMU
HayKaMH.

Metonet skonoruu. lloneBbie HaOMIOAEHHA. OKCHEPUMEHTHI B JKOJIOTHUU: MPHUPOJHBIE U
naboparopHble. MogenupoBaHue B JKOJOTUU. MOHUTOPUHT OKpYXAlOIIed cpeapl: JIOKaIbHBIMU,
PErMOHANBHBIN U TJI00aTBHBIH.

3HaueHUe HKOJIOTMUECKUX 3HAHUW Ui 4YeJoBeKa. DKOJOTMYeCKOe MHPOBO33PEHHE KaK OCHOBA
CBs3ei dYenmoBeuecTBa C MpUpoAod. DopMUPOBaHUE SKOJOTHYECKOW KyJIbTYphl U SKOJOTHYECKON
rPAMOTHOCTHU HACEJIEHUSI.

JdeMoHcTpanuu

IToptpetsi: A. I'ymbonbar, K. @. Pynse, H. A. CeBeprios, O. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmumer u  cxembl: «Pasmensl skonorum», «MeTonsl sKomorum», «Cxema MOHUTOpPHHTA
OKpYKarOLIEH Cpelibl».

JlabopaTopHasi pa6ora «/3ydeHre METOA0B HKOJIOTHUECKUX UCCIIETOBAHUI.

Tema 7. OpranusmMsl u cpega 0OMTaHUA



Okonoruveckre (aKTOpbl U 3aKOHOMEPHOCTH WX jaedcTBus. Krnaccuduramusi SKOIOTHUECKUX
¢dakTopoB: abMOTHYECKHE, OMOTHYECKHE, aHTpomoreHHeie. OOImMe 3aKOHOMEPHOCTH JCUCTBUS
skosiornueckux ¢akropoB. [IpaBuno muaumyma (K. [npenrens, HO. JIubux). TolepaHTHOCTS.
OBpHOMOHTHBIEC M CTCHOOHMOHTHBIE OPTaHNU3MBI.

AbuoTtnueckue Qakropbl. CBeT Kak dKoJOTHUecKuil (akrop. JlelicTBHE pa3HBIX Y4acTKOB
COJIHEYHOT'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKUE IPYIIbl PACTEHUN U )KMBOTHBIX 110 OTHOILEHHUIO K
ceery. CurnanbHast pojb cBeta. DOTONEeproIn3M.

Temneparypa kak »dkosnoruueckuid Qaxrtop. JlelictBue TeMmeparypbl Ha OpraHU3MBI.
[TolikunorepMHbIe 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BnaxHocTh kak skonoruueckuil gaxrop. Ilpucrnocobienus pacTeHUI K MOAJEPKaHUIO BOJHOTO
Oamanca. Knaccudukamuss pacTeHUM IO OTHOIIEHHIO K Boje. llpucrnocoOneHus >KUBOTHBIX K
M3MEHEHHIO BOJHOTO PEKHMA.

Cpenpl 0o0WMTaHMS OpraHMW3MOB: BOJHAs, HAa3eMHO-BO3JYIIHAs, I[IOYBEHHAs, TIJIyOMHHas
MOANOYBEHHAs, BHYTpPUOPraHu3MeHHas. DU3NKO-XMMHYECKHE OCOOEHHOCTH cpell  OOUTaHMs
opranu3moB. [Ipucroco0aeHust OpraHu3MoB K KHU3HU B Pa3HbIX Cpeliax.

buonornueckue putmbl. BHemnue u BHyTpeHHHUE pUTMBI. CyTOYHBIE W TOJUYHBIE PUTMBI.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUHN JKHU3HH.

XKuznennsie popMmbl opranu3moB. [loHsTHe 0 xu3HeHHOU Popme. XKu3HeHHbIe (OPMbI pacTeHU:
JIEPEBhs, KYCTAPHUKH, KYyCTapHUYKWA, MHOTOJICTHHE TpaBbl, OJHOJETHHE TpaBbl. JKu3HeHHBIE (DOPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue ¢akropsl. Bumbl OHOTHYECKHUX B3aUMOICHCTBUN: KOHKYPEHIIUS, XHITHUYECTBO,
cum6buo3 u ero Qopmel. [lapazutusMm, koomepanus, MyTyaau3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBO). Herpoduueckue B3ammomaeicTBus (Tommueckue, ¢opuyeckue, Qadbpudeckue).
3HaueHue OMOTHYECKUX B3aUMOJCUCTBUU JJIsi CYIIECTBOBaHHUS OpPraHU3MOB B cCpele OOUTaHUS.
[TpuHIMT KOHKYPEHTHOTO UCKITIOUEHHS.

JdemoHcTpauuu

Tabmuibl U cxeMbl: «IKkojorudeckue GpaxTops», «CBETOBOM CIEKTPY», «IKOJIOTHISCKUE TPYIIIIBI
KUBOTHBIX 0 OTHOILIEHHUIO K CBETY», «TEelIOKPOBHBIE KUBOTHBIE», «XOJOTHOKPOBHBIE KUBOTHBIEY,
«DPU3HOJOTHYECKHE aJanTallud KUBOTHBIX», «Cpenpl oOMTaHMA oOpraHusmMoBy, «buonormdeckue
puTMbD, <«OKuszHennole Gopmbl pacteHuit», <« KuszHeHHbIE (QOPMBI KHUBOTHBIX», «DKOCHUCTEMa
IIMPOKOJIIUCTBEHHOTO Jiecay, «IJKOocucTemMa XBOWHOro iecay, «llemu nuranus», «XUIIHUYECTBOY,
«[Tapazutuzmy», «Konkypenmus», «Cumonos», «kKoMMeHcamu3m.

Ob6opynoBanue: repbapuil pacTeHUN W KUBOTHBIX, NMPUCHOCOOICHHBIX K BIMSHUIO Pa3IUYHBIX
9KOJIOTHYECKUX (PAKTOPOB, repOapuu CBETOJIIOOMBBIX, TEHENIOOMBBIX M TEHEBBIHOCIUBBIX pPACTEHUIA,
CBETOJIIOOUBBIE, TEHENIOOMBbIE M TEHEBBIHOCIHMBBIE KOMHATHBIE PACTEHHUA, repOapuu M KOJUIJICKIUU
TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYHMBBIX pPAaCTEHHUM, dYydeida NTHUIl M 3Bepeil, repbapuu
pacTeHuii, OTHOCSIIUXCS K rurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIE PACTEHHUS NaHHBIX
TPYII, KOJUIEKIHUU >XUBOTHBIX, OOMTAIOMIMX B Pa3HBIX Cpedax, repObapuul W KOJUICKIIMH PACTeHHH U
KUBOTHBIX, OOJIAAIOMINX YepPTaMU MPHUCIOCOOJIEHHOCTH K CE30HHBIM W3MEHEHHUSM YCIOBUN >KHU3HH,
repOapuu U KOJUJICKIIUU PACTCHHM U KMBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUICKIIUU KUBOTHBIX,
YYaCTBYIOIIHUX B PA3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlaGopaTopnasi pa6ora «BrlsiBIeHUe MPUCTOCOOIEHUI OPraHu3MOB K BIUSIHUIO CBETa.

JlabopaTopHasi pa6ora «BrisBleHHE MPUCTIOCOOIEHUI OPraHU3MOB K BIIUSHUIO TEMIIEPATYPHD».

JlaGopaTopHasi pa6oTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. IkoJ10rus1 BUAOB ¥ NOMYJISAIHI

DKOJOTHYECKHE XapaKTepucTUku momynsauuu. [lomynaunus kak Ouonoruyeckas cucrema. Poinb
HEOJHOPOJHOCTH cpeibl, Pu3ndeckux OapbepoB M OcOoOeHHOCTeH OuoNOTHH BUIOB B (HOPMUPOBAHUU
MPOCTPAHCTBEHHOM CTPYKTypbl mnonyiasuuii. OCHOBHBIE TOKa3aTenu MONYJISLUUU: YHUCIEHHOCTD,



IUIOTHOCTh, BO3PAacTHAas M IIOJIOBasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMI POCTa, CMEPTHOCTD,
MHUTpaIHs.

OKkojoryyeckas CTpykrypa nonymsiuuu. OlLieHKa 4YMCIEHHOCTM nomyiasiuuu. J(uHamuka
NONy/sIMM U €€ perynsauusd. buoTuueckuil nmoTeHUMan MNOMyISUUU. MojaenupoBaHue JWHAMHUKU
nonymsinuu. Kpusele pocta unciaeHHOCTH nomynsiiuu. Kpusble BbDKMBaHUA. Peryssius 4ucieHHOCTH
MOMYJISIUM: pOJib (PAaKTOPOB, 3aBUCSIIUX U HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJOIMYECKHE CTPATEruu
BHUI0B (1- 1 K-cTpaTerum).

[Tonsarue 06 3xosoruyeckoil HuIe Buga. Mecrooburanre. MHOromepHast MOJEIb SKOJIOTUUECKOM
Huiu J[x. M. XatunHcona. Pazmepsl akonornueckoi Humu. [loTeHmanbHas u peaqn30BaHHas HULIY.

Bun kak cucrema mnonynsauuil. Apeanbl BUIOB. Buasl UM UX JKU3HEHHBIE CTpaTeruu.
DKOJIOTHYECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTU TOBEJEHUS U MHIpallil *UBOTHBIX. bHoJOrnyeckue MHBa3UM Uy>KEPOJIHBIX
BU/IOB.

JdeMoHcTpauuu

[Toptper: [Ix. M. XarunHCcOH.

Tabmuipr w0 cxembl: «DKOJIOTMUYECKHE XapaKTEPUCTUKH momynsuun», «lIpocTpancTBenHas
CTpYKTypa momynsauun», «Bo3pacTHble mupamMupl nomymsinum», «CKOPOCTh 3acelieHUs MOBEPXHOCTU
3eMIIM pa3IMYHBIMU OpraHu3Mammny, «Monens sxonorudeckot HumM Jx. M. Xaranaconay.

ObopynoBanue: repbapun pacTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopnas patdora «IIpucrnoco6ieHns ceMsiH paCTeHUI K pacCeICHUIO».

Tema 9. IkoJ10rusA €CO001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmecTBa opraan3MoB. brorieHos u ero crpykrypa. CBsi3u MEXIy OpraHu3MaMu B OUOIIEHO3E.

DxocucTema Kak oTkpbiTas cuctema (A. J[x. Tencnu). @yHKnroHAIbHBIE OJOKH OPTaHU3MOB B
HKOCHCTEME: MPOJIYLEHThl, KOHCYMEHTHI, peayleHTbl. Tpoduueckue ypoBHU. Tpoduueckue mnenu u
cetd. Abnotuueckue 610ku sKocucteM. [1ouBbl U niIbl B sKocucTeMax. KpyroBopoT BeiecTB U MOTOK
SHEPTrUH B SKOCUCTEME.

OcHOBHBIE NTOKa3aTeNN dKOcUCcTeMbl. buomacca n npoaykuus. DKOJIOTHYECKHE MUPaMUIbl YACET,
OMOMAaCChI U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @Pnykmyayuu. HampaBieHHbIC
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKleccuu. [lepBUuHbIe U BTOPUYHBIE CYKIECCUU M UX MPUYUHBI.
AHTpoOTOTreHHbIe BO3JIEHCTBUS Ha cyKueccuu. KnnmakcHoe coobmectBo. bruopaznooOpasue u moyiHoTa
KpYroBOpPOTa BEIECTB — OCHOBA YCTOMYHUBOCTU COOOIIECTB.

[IpuponHble 3KOCUCTEMBL. JKocucmemvl 03€p U pek. IKocucmemvl MOpeu U OKEeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMmbiHb.

AHTPONIOr€HHbIE HKOCUCTEMBI. ATpo3KOocucTeMa. ATpoleH03. Paznnuns Mexay aHTpONOTr€HHbIMU
U IPUPOIHBIMHU 3KOCUCTEMAMHU.

YpboskocucreMbl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. lopoxackas ¢uopa u dayHa.
CuHaHTponu3anus ropoJackoil gaynsl. buonornueckoe U X03siCTBEHHOE 3HAUYEHUE arpodKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUI OPraHW3MOB B dKOCHCTeMax. Poib
KAcKkaoHo2o 3pgexma u 61008-30upukamopos (Knouesvlx 8u008) 8 (BYHKYUOHUPOBAHUU IKOCUCTEM.
IlepeHoc »HEpruM M BEWIECTB MEXKIY CMEXKHBIMH DSKOCHUCTEMAMH. YCTOMYMBOCTbH OpPraHU3MOB,
MOMYJISIMM U 9KOCUCTEM B YCIIOBHUSAX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3ACHCTBUM.

Mexanuzmvl 8030eticmeus 3a2psa3HeHUll pasHblX MUnos Ha cyOopeaHusMeHHOM, OP2aAHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbL IKOJIO2UUECKO2O0 HOPMUPOBAHUS AHMPONO2EHHO20
8030eticmaus. MeToJ10JI0TUs] MOHUTOPUHIA €CTECTBEHHBIX U AaHTPOTIOI'€HHBIX 3KOCUCTEM.

JdeMoHcTpanuu

IToptpet: A. JIx. Tencnu.



Tabmuuer u cxembl: «CTpykTypa OuWOIEHO3a», «IKOCHCTEMa HIMPOKOIMCTBEHHOTO JIECa»,
«QKocHCcTeMa XBOWHOTO Jiecay, «DyHKIIMOHAIBHBIC TPYIIIBI OPraHu3MOB B dKOCUCTEME», «KpyroBopor
BEIIECTB B AKocHcTeMe», «llemn mutanus (mactOWIMHAS, NETPUTHAS)», «DKOJOTHYECKAas MHUpaMHIA
qrcemn, « IKOJIoruveckasi mupaMuaa OnomMacce, « IKOJIOTHYECKas MUpaMuIa dSHepruny, «O0pa3oBaHue
6omnota», «llepBuunas cykueccus», «BoccraHOBIEHHE jeca TOCe TOoXapay, «IKOCHUCTEMa 03epay,
«ArponeHo3», «KpyroBopoT BEIIeCTB ¥ IOTOK SHEPTHH B arporieHo3e», «[Ipumepsl ypOo3kocucTem».

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yydesa MTHUIl U 3BEepe, repoapuu
KYJIBTYPHBIX U JJUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIEIIb SKOCHUCTEMBI.

IIpakTuuyeckas padora «3yyenne u onucanue ypoo3KOCHCTEMBD».

JlaGopaTopnas padora «/3ydeHue pazHooOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHX B PA3HBIX
HKOCUCTEMAX.

IKCKypeust «OKCKypcusi B THUINHMYHBIA OuoreoneHo3 (B ayOpaBy, OepesHsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN YT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypcHs B arpodKOCUCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucremMa

buocdepa — olOmermanerapuas 00oi0uka 3eMiH, T/€ CYIIECTBYET WJIM CYIIECTBOBAJIA >KU3Hb.
PazButne npencraBiennii o 6mocdepe B Tpymax J. 3rocca. Yuenne B. 1. Bepuanckoro o 6mocdepe.
Ob6nactu Ouocdeps! u €€ cocras. JKupoe BeriecTBo OMocdepbl U ero QyHKIHH.

3aKkOHOMEpPHOCTH CyIiecTBOBaHHS Ouocdepsl. OcoOeHHOCTH Ouochepsl Kak TI0OATbHON
sKocucTeMbl. JlnHamMuueckoe paBHOBecue B Onocdepe. KpyroBopoTsl BelecTB U OHMOr€OXMMHYECKHE
LHUKIBI (yriieposa, a3oTa). PUTMHUHOCTS sBJIeHUH B OHocdepe.

3onanbHOCTE OMOcheprl. [lorstre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJpa, XBOWHBIC Jieca,
CMEIIIaHHbIE U IIUPOKOIMCTBEHHBIE Jieca, CTENH, CABaHHBI, TyCThIHU, TPOITMUYECKUE JIECA, BBICOKOTOPBSI.
Krnumar, pacTuTenbHBIN U dKUBOTHBIM MUP OMOMOB CYIIIH.

Ctpykrypa u (GYHKIMS >KHBBIX CHCTEM, OIIEHKAa MX PECYpCHOTO TMOTEHIHala W OHoChEepHBIX
GyHKIIHN.

JdemoHcTpauuu

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

Tabmuubpr u cxembl: «l'eochepsr 3emnm», «Kpyropopor azora B mpupoiae», «Kpyroopot
yriaepoga B mpupozae», «KpyroBopor kucimoponma B mpupojney», «KpyroBopoT BoAbl B HpUPOIEH,
«OcHOBHBIE OMOMBI cymmy, «Kinmnmarndeckue nmosica 3eminy, « TyHaapay, «Taiiray, « CMelIaHHbIN JIecy,
«[IIupokosucTBeHHbIN Jec», «Ctenby, «CaBanHay, «[lycTeiHay, « Tponudeckuii gecy.

Ob6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesroBek M OKpYy:Kamoias cpeaa

DKOJOTHYECKHE KPHU3UChl M UX NMpUYHHBIL. BoszneiicTBue yenoBeka Ha Ouocdepy. 3arpssHeHHe
BO3IyIIHOM cpeapl. OxpaHa Bozayxa. 3arps3HeHHe BOJHOW cpenpl. OxpaHa BOJHBIX PECYPCOB.
Pa3pymienue nouBsl. OxpaHa NOYBEHHBIX pecypcoB. M3meHeHune kinMara.

AHTpOIIOTeHHOE BO3CHCTBUE HA PACTUTENBHBIM M >KMBOTHBIM Mup. OXpaHa pacTUTENHHOTO H
XKUBOTHOTO Mupa. OCHOBHBIE NPUHLHUIBI OXpaHbl Hpupojsl. Kpacubie kHuru. Ocobo oxpaHsieMbie
npupoansie Teppuropuun (OOIIT). boranuueckue caapl U 300JI0TUYECKUE TAPKHU.

OcHOBHBIE TPHUHIHUIIBI YCTOMYMBOTO pAa3BUTHUS UYeIOBEUEeCTBA W MpuUponbl. PammoHanbHOE
MIPUPOJIOTIOIIF30BAHUE U COXpaHEHHE OMOJIOTHYEecKOro pasHooOpaszus 3emiuu. OOmue 3aKOHOMEPHOCTH
TJI00ATBHBIX JKOJOTHYECKHX Kpu3ucoB. OcoOEHHOCTH COBPEMEHHOTO KpHU3HMCa M €ro BepOSATHHIC
MIOCJIEJICTBUSL.

Pa3BuTHe MeTOIOB MOHUTOpPUHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX MpoleccoB. CucmemHbvie
uccredosanusi nepexooa K pecypcocbepezaroujeli u KOHKYPEeHmMOCcnocooOHoul snepeemuxe. buonocuueckoe
pazHnoobpasue u buopecypcwi. Hayuonanonvle ungopmayuonnvie cucmemvl, obecneuusaioujue 00Cmyn K



UHGOpMAaYUuU no cCOCMOSHUIO OMOENbHBIX 8UA08 U IKocucmeM. Ochosbl IKopeabuIUmayuy SKOCUCmem u
€cnoco606 6opboOBL ¢ bUONOEPedNCOeHUAMU. PeKoHCmpYKyus MOPCKUX U HA3EMHBIX IKOCUCHIEM.
JdeMoHcTpanuu
Tabmuuer u cxembl: «3arps3HeHue arMochepb», «3arpsi3HeHHe THIPOChepsl», «3arps3HeHHe
nouBbl», «llapHukoBbll 3pdexT», «Ocobo oxpaHseMble NPUPOJHBIE TeppuTopun», «Moaenu
YIPaBISEMOTO MUPA».
ObopynoBanue: ¢dotorpadpuu OXpaHAEMBIX pPACTeHHM M KUBOTHBIX KpacHoil kHurum Poccuiickoii
®denepaunu, Kpacnoit KHHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O BUOJIOT YU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYAIOIIUMUCS MPOrPAMM
cpenHero o0Imero 00pa3oBaHus: TMYHOCTHEIC, METAIPEIMETHBIC U MPEAMCTHEIE.

B cTpykType IWYHOCTHBIX pE3YyIbTaTOB OCBOCHUS MPOTPAMMBI TIO OHOJIOTHU BBIJICICHBI
CJICIYIOLINE COCTABJISAIONIME: OCO3HAHNWE OOYUYAIOIIUMUCA POCCHUMCKON Ipa’kJIaHCKOW HUJIEHTUYHOCTH —
FOTOBHOCTU K CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIPEACICHUIO, HAluyue MOmusayuu K
0o0yueHuI0 OWOJIOTHH, YeleHanpasieHHoe passumue BHYTPEHHUX YOEKIEHHHM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW W MCTOPUYECKUX TPAJAUIIMKN Pa3BUTHS OMOJOTHYECKOTO 3HAHUS, 20MOBHOCHb U
cnocobHocms OOYUYAIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH JEATEIBHOCTH I[€HHOCTHO-CMBICIOBBIMHU
YCTaHOBKAMH, TMPUCYIIUMH CHCTEME OHOJIOTUUECKOTO O0Opa30BaHUsl, Haiuuue MNpagoCcO3HAHUS
9KOJIOTUYECKOU KYJIBbTYPBI, CHOCOOHOCMU CIMAaBUumMb 1ETTU U CTPOUTH )KU3HEHHBIE TUTAHBI.

JInyHocTHBIE PE3YJIbTAaThl OCBOCHUA ITPOTrpaMMBbI 11O onooruu JOCTUT'AKOTCA B €IUHCTBEC y‘~I€6HOI71
)51 BOCIIUTATEIILHON JCATCIIBHOCTU B COOTBETCTBUHN C TPpaaAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, HWCTOPHUYCCKMMHU W JYXOBHO-HPABCTBCHHBIMU [ECHHOCTAMHU, IPUHATBIMH B
oOImecTBe TMpaBUJIaMd W HOPMaMd TIOBEACHHS M CIIOCOOCTBYIOT TMpoOIlEcCaM CaMOTIO3HAHWUS,
CaMOBOCIIUTAHUA HW CaMOpPa3BUTHUSA, PASBUTHUA BHYTpeHHeI\/’I MMo3uuu JUYHOCTHU, IAaTPHOTHU3MaA U
YBAXXCHUA K 3aKOHY U NIPaBOIMNOPAAKY, YCTIOBEKY TpyJda U CTApUICMY IMOKOJICHHUIO, B3AUMHOT'O YBAXXCHUA,
OEepeXHOrO0 OTHOUIEHHUS K KYJIbTYPHOMY HACJIEAMUI0O U TPAaTUIUsSM MHOTOHAIIMOHAJIBHOTO HapoJa
Poccuiickoit denepaiuu, npupoie U OKpYKaroliei cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOEGHMS ydeOHOro mnpenmera «buonOrus» AOKHBI OTpaXaTh
TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIMIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UINEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHUEHTAIIMM, TO3UTHUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IecTBa, pacUIMpeHue >KU3HEHHOTO
OMbITA U ONbITAa JESATENBHOCTH B IPOLIECCE peau3allid OCHOBHBIX HANpaBlIEHUI BOCHHUTATEIHHOM
NeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpasKIaHCKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh T'PAXKAAHCKOW MO3ULKUU O0Yy4aromIerocss Kak aKTHMBHOTO M OTBETCTBEHHOTO
YJieHa POCCUICKOTO 00I1eCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00A3aHHOCTEH, YBaXKCHHUE 3aKOHA U TIPABOIOPSAIKA;

FOTOBHOCTb K COBMECTHOW TBOPUYECKON JEATEIbHOCTH MpPU CO3JAaHUM YYEOHBIX IPOEKTOB,
pelieHny y4eOHbIX U MO3HABATEbHBIX 33124, BHITIOJHEHNH OUOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMpENEeNSITh COOCTBEHHYIO IMO3HIIHI0 MO OTHOUICHHIO K SIBJICHHUSM COBPEMEHHOM
KU3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBaTh B CBOUX JACUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aHMMOJCHCTBUS
JOJIeH ¢ pa3HbIMU YOKICHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU U COLUAIBHBIM MOJI0XKEHUEM;

TOTOBHOCTH K COTPYIHHUYECTBY B MIPOIIECCE COBMECTHOTO BBIMOJIHEHUS YYEOHBIX, TO3HABATEIHHBIX
U HCCIEeIOBATENbCKUX 33]a4, YBAXHTEIHLHOTO OTHOIIEHHS K MHEHHMIO OMIMOHEHTOB MPH 00CYXICHUU
CHIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COACPIKAHMS;

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKON JEATEIBHOCTH;

2) NaTPpHOTHYECKOT0 BOCIIUTAHNSA:

c(OpPMUPOBAHHOCTh POCCUMCKON TpakJaHCKON HWIASHTHYHOCTH, NATPUOTH3MA, YBAKEHUSA K
CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTU mepen PoamHOM, roproctu 3a cBoil kpail, cBoro Poauny,
CBOH 513bIK U KYJBTYPY, IPOILIOE U HACTOSIIEe MHOTOHAIIMOHAJIBHOTO Hapoia Poccuu;



LIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEAMI0 M MaMSATHUKAM TPUPOJBI, JOCTHKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE OHMOJIOTHH,
MMOHUMAaHMsI 3HAYEHUS OMOJIOTUM B MO3HAHUHU 3aKOHOB MPHUPOJIbI, B )KM3HU YEJIOBEKA U COBPEMEHHOIO
00IIIeCTBA;

UcHas yOeKIEHHOCTh, TOTOBHOCTH K CITY)KEHUIO | 3anmre OTeuecTBa, OTBETCTBEHHOCTh 3a €T0
cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUICCKOTO ITOBEICHIS;

CIOCOOHOCTh OIICHUBATh CUTYallUI0 W TPUHUMAaTh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYAYyILEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTENSM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPAAULMAMHU Hapoa0B Poccuu;

4) 3cTeTHYEeCKOTr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs OICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHHUI;

MMOHUMAaHHE SMOITMOHAITBPHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHHE TPOSIBISATH KadyecTBa
TBOPUYECKOM JTMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, (POopMHPOBAHMUA KYJBTYPbI 3A0POBbS M IMOLHMOHAJIBLHOIO
0J1aronmoJryyms:

MMOHUMAaHWE W pealn3alus 3I0pOBOro0 W Oe3omacHoro oOpa3a KU3HH (30pOBOE NUTAHUE,
coONIoiecHHe TUTHEHUYECKUX TMPaBUI U HOPM, COAJIaHCUPOBAHHBIN PEXUM 3aHATHUH U OTAbIXA,
perynspHasi (u3nueckas aKTHMBHOCTbH), OEpEXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIECHHUS K
coOCTBEeHHOMY (PU3UYECKOMY U MICUXUIECKOMY 37I0POBBIO;

MOHMMAaHHE LEHHOCTU MPaBWJ WHAMBUAYAJILHOTO M KOJJIEKTUBHOTO O€30IMaCHOTO TMOBEACHUS B
CUTYaLMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHME TOCHEACTBUM M HENPUSTHUS BPEOHBIX MPUBBIUEK (YIOTpeOJIeHHs] aJIKOTroJs,
HapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOIMYECKOM M COLMAIBHON HaIpaBIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IE€ATEIbHOCTS;

UHTEpEC K pa3nuyHbiM cdepam mpodeccuoHanbHOM AeATeIbHOCTH, yMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOP Oyyiieit mpodeccuu u peaar3oBbIBaTh COOCTBEHHBIC KU3HEHHbBIC TIJIaHBbI;

TOTOBHOCTH U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK UCTOUYHUKY KU3HHU Ha 3emiie, OCHOBE
€€ CyIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTHYECKON KYIbTYphl: TPUOOPETEHHE OMBITA MIIAHUPOBAHUS MMOCTYITKOB
Y OLIEHKH UX BO3MOXHBIX MOCJIEICTBUM JIIsl OKPYKAIOLIEN CPebl;

OCO3HaHHKE TTI00aTHHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U MMyTel UX pelIeHHUs,;

CIOCOOHOCTh HCIIOJIB30BaTh MpUOOpeTaeMble MPH U3Y4YE€HWH OWOJIOTUM 3HAHHUS W YMEHHsS TpU
pemieHnd MpoOJeM, CBS3aHHBIX C PAlUOHAIBHBIM MPHUPOJOTIONB30BAaHUEM (COONIOIEHUE TPaBUII
MOBEJICHUsI B NPHUPOJE, HAMPABIECHHBIX HAa COXPAHEHHUE PABHOBECHUS B IKOCUCTEMAX, OXpaHy BHJIOB,
IKOCHUCTEM, OHuochepsr);



AKTUBHOE HENPUATUE ACHUCTBUM, NPUHOCALIMX BPEJ OKPYXKAIOMIEH NPUPOIHOU cpele, YMEHUE
IIPOrHO3UPOBATh HEOJIArONpPUATHBIE 3KOJOTMYECKUE IIOCIEACTBUS NPEINPUHUMAEMBIX JEHCTBUH H
IIpeI0TBpAILaTh UX;

HaJIM4YME€ Pa3BUTOIO  SKOJOTMYECKOIO  MBILIUIEHUS, JKOJOTMYECKOW  KyJIbTYphl, OIbITa
JESITEIbHOCTH 3KOJIOTUYECKOM HalpaBlI€HHOCTH, YMEHHUS PYKOBOJCTBOBAaTHCS MU B IO3HABATENIbHOM,
KOMMYHHMKaTUBHOM M COLMAJIbHOM MPAKTUKE, TOTOBHOCTU K y4acTHUIO B MPAKTUYECKOW IESITEbHOCTU
9KOJIOTMYECKOMN HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH U OOIECTBEHHOM MPaKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYp, CIOCOOCTBYIOUIETO OCO3HAHUIO
CBOEr0 MecTa B NOJUKYJIbTYPHOM MHPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UMTATEIbCKOM KYJIbTYPBI KaK CPEICTBA B3aMMOJCHCTBUS MEX Y
JIIOJIbMU U TI03HAHUS MUDA;

MOHUMaHue creuupukd OHOJIOTMM Kak HayKH, OCO3HaHus €€ poiau B (QOPMHUPOBAHUU
paIMOHAIBLHOTO HAYYHOTO MBILIUIEHHS, CO3JaHUM LEIOCTHOIO MPEJICTaBICHUS 00 OKpYXKarolleM MUupe
KaK O €JMHCTBE MpPUPOJIbl, YeslOBEKa M O0OIIecTBa, B TMO3HAHWU MPUPOIHBIX 3aKOHOMEpPHOCTEH H
pelIeHny TpoOieM COXpaHEHUs! MPUPOTHOTO PaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHM JJISi COBPEMEHHOM IUBMIM3AIMK: 00eCIeYeHUsT HOBOTO
YPOBHS DPAa3BUTHS MEIUIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTHHA, CHOCOOHBIX pelaTh
pecypcHble IpoOIeMbl pa3BUTHUS YEJIOBEUECTBA, TIOUCKA MyTel BBIXOJA U3 TNI0OATbHBIX SKOJIOTUUYECKUX
npoOieM M ofecrieueHus: Mepexoja K YCTOMUMBOMY pa3BUTHIO, PAlMOHAJIBLHOMY HCIHOJIb30BAaHUIO
MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHHU OWOJOTMYECKUX 3HAHUW B LENAX TOBBIMIECHUS 0O0Imen
KYJIbTYpbI, €CTECTBEHHO-HAYYHON T'PAaMOTHOCTH, KaK COCTAaBHOM 4acTH (PYHKLIMOHAJIBHON rpaMOTHOCTHU
oOyJaromuxcsi, GopMUPYyEMOU MPU U3YICHUH OMOJIOTHH;

MMOHMMAaHHE CYITHOCTH METOI0B MMO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCIO0JIb30BAaTh TOJydaeMmble 3HaHUS JJIs aHalu3a U OOBSICHEHMs SIBJICHUM OKpYXKalollero Mupa u
MPOUCXOAIINX B HEM M3MEHEHM, yMEHUE JejaTh 00OCHOBAaHHBIEC 3aK/IIOUEHUS HAa OCHOBE HAy4YHBIX
(haKkTOB M UMEIOIIUXCS IaHHBIX C LIEIBIO MOJIY4YEHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIBHO HCIOJIB30BAaTh OMOJIOTMYECKUE 3HAHUS IJI pelleHus mpodjeM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

OCO3HAaHUE IIEHHOCTH HAay4YHOW JEATEIbHOCTH, T'OTOBHOCTb OCYHIECTBJIATH IPOEKTHYH H
HCCIEA0BATENbCKYIO ACSTEIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K AKTUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIbTATbHI

MetanpeameTHble pe3yabTaThl OCBOCHUS y4eOHOTO mpeameTa «broorusy BKIIOYaloT: 3HAYUMbIE
s (GOPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE (MEXIPEAMETHBIE)
oOlIeHayYHbIE TOHATHS, OTPAKAIOIIUE IIEOCTHOCTh HAYYHOU KapTUHBI MHUpa U CHEIU(PUKY METO/I0B
MO3HAHUS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHs, SIBICHUE, MPOLECC, CUCTEMA,
Hay4yHBIA (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIeNOoBaHuE, HAOIOJeHUeE,
U3MepeHue, OKCIEePUMEHT U Jpyrue); YHHBEpcajbHble YydyeOHble JeWcTBHsS (TO3HABaTENbHBIE,
KOMMYHHKaTHBHBIC, PETYISTUBHBIE), o0ecrieunBaromue GpopmupoBanue GyHKIIMOHAIBHON TPaMOTHOCTH
U COIMAIILHON KOMIIETEHIIMH OOYyYaroMIMXCs; CIOCOOHOCTh OOYYarOMIMXCS HCIIOJIb30BaTh OCBOEHHBIC
MEXIUCIUITUHAPHBIE, MHUPOBO33pEHYECKHE 3HAHUA W YHUBEpCalIbHBIC YyUeOHBIE JEUCTBUA B
MMO3HABATENbHOU U COIIMANBHON MPAKTHUKE.



B pesynbrare u3ydeHuss OMOJIOrMM Ha YPOBHE CpelHEro o0Iero oopazoBaHus y oOydaromerocs
Oyayr chopMHUpOBaHBI IO3HABATEIbHBIC YHHBEpPCAJIbHBIC y4eOHBIE NEHCTBUS, KOMMYHHMKATHBHBIC
YHUBEpCAJbHBIC Y4eOHbIE NEHCTBUSA, PErY/IATUBHBIC YHHUBEPCAIbHBIC Y4eOHBbIC NEWCTBUS, COBMECTHAsS
NESITEIbHOCTD.

MeranpeaqMeTHbIe pe3yIbTaThl OCBOSHUS MPOTPaMMBI CPEIHETO OOIIeTo 0Opa3oBaHUS IOJDKHBI
OTpaxarb:

OBiaieHHe YHMBEPCAJIbHBIMH YUeOHBIMH I103HABATEIbHBIMH A€l CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE JICHCTBHUS:

CaMOCTOSATENIEHO  (OpPMYyIHpOBaTh H  aKTyaJu3upoBaTh MpolieMy, paccMarpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BAaTh MpPH OCBOCHUM 3HAHMM NPHUEMBI JIOTMYECKOTO MBIIIJIEHUS (aHaiu3a, CHUHTE3a,
CpaBHEHHsI, KJIaccuPUKaIi, 0000IECHH ), paCKPhIBaTh CMBICI OMOJIOTHYECKUX MOHSTUN (BBIAEIATH UX
XapaKTepHble TPU3HAKHU, YCTAHABINBATD CBSI3U C IPYTUMHU MOHATUSIMHU);

OTPEENATh LIEeTN AEATEeIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUU UX JOCTHUXKEHHS, COOTHOCUTh
Pe3yNbTaThl JESATENILHOCTH C MOCTABJIEHHBIMU LIENSMH;

HCI0JIb30BaTh OMOJIOTUYECKHUE MOHATHS ISl 00bSICHEHUS (DAKTOB U SIBJICHUN KUBOU MPUPOIbI;

CTPOUTH JIOTHUECKHUE pacCyXJIeHus (MHIYKTUBHbBIC, IEIYKTHUBHBIC, 1O aHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH U MPOTHBOPEYHS B pPacCMaTPUBAEMbIX SBIEHUSIX, (OPMYIMPOBATH BBIBOABI U
3aKITIOUEHUS;

MPUMEHSITh CXEMHO-MOJIEIbHBIE CpEeACTBA Ui MPEACTaBICHHS CYIIECTBEHHBIX CBSI3ed U
OTHOIIEHWA B U3YYaeMbIX OHOJIOTHYECKHX OOBEKTaX, a TakKe MPOTUBOPEUYHI Pa3HOTO pOJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIMOHHBIX HCTOUHUKAX;

paspabaTeiBaTh IUIAH pelIeHHs MpoOieMbl ¢ y4€TOM aHaIM3a MMEIOIIMXCS MaTepuaibHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JESTEILHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJABTATOB LIEJSAM, OLIEHUBAThH
PHUCKHU TOCTEACTBUN NESATENbHOCTH;

KOOPIMHUPOBATH U  BBINOJHATH pabOTy B  YCIOBUSAX peajlbHOT0, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE NPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIeI0BaTEIbCKHE TeHCTBHS:

BIIQJIETh HAaBBIKAMHM Y4eOHO-UCCIIEJIOBATEIBCKOM M MPOEKTHON JESITeTbHOCTH, HaBbIKaMU
paszpelnienus npobdiaeM, CHoCOOHOCThIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOMCKY METO0B PEIICHUS
MPAKTUYECKUX 337a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB [TO3HAHUS;

UCIOJIb30BAaTh pPAa3IMYHbIE BHJBI JESATENBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEpPIpETAINH, TPEOOPa30BAHNUIO U TPUMEHEHUIO B YUEOHBIX CUTYaIUsAX, B TOM YUCIE MPH CO3JaHHUU
y4eOHBIX U COIUANBHBIX TPOEKTOB;

dbopMHpOBaTh HAY4YHBIA THUI MBIIUICHHS, BIaJeTh HAYYHOH TEPMUHOJOTHEH, KIIOYEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh H (QOpMYNIHpPOBaTH COOCTBEHHBbIE 3adayd B 0Opa30BaTENbHON NEATEIBLHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalH3UPOBATh 3aJady, BBIIBUTATh THUIIOTE3y €€
pelleHns, HAaXOAWTh apTyMEHTHI AJIs JOKa3aTelbCTBa CBOMX YTBEPXKACHUMU, 3aJaBaTh MapaMeTpbl U
KPUTEPHH pelleHHS;

aHAJIM3UPOBATh IOJYYEHHbIE B XOJ€ PEIIEHUs 3a/aud Pe3yNbTaThl, KPUTUUECKU OLIEHUBATh UX
JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHOOPETEHHBIH OTIBIT;,

OCYIIECTBIIATh II€JICHANPABIECHHBI TIOMCK TIepeHoca CpeACTB U CHocoOOB JieicTBUA B
po(hecCHOHATIBHYIO CPELY;



YMETh MIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MMPAKTUYECKYIO 00IACTH KU3HEACATEIIEHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE WJIEH, MpeIaraTb OPUTHHAIBHBIC TOAX0/bl U PEIICHHS, CTABUThH MPOOJIEMBI U
3aJ1a4ui, JOIYCKAIOUIUE aJIbTePHATUBHbBIC PELICHMUSL.

3) pa6ora ¢ nunopmanmeii:

OpPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHUKAX MH(pOpMAIMH (TEKCTe yueOHOTO MOcoOus, HaydHO-
MONYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIOBapsAX U CIPAaBOYHHUKAX, KOMIIBIOTEPHbIX 0a3ax JaHHBIX, B
WuTepHere), aHanu3upoBaTh WH(OPMALMIO Pa3IUYHBIX BUJIOB U (OpPM IPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEIPOTUBOPEUUBOCTH;

dbopMynmHupoBaTh 3ampoChl W TPUMEHSTH pazIHMYHbIE METOAbl TpPHU TIOMCKE H  OTOOpe
OnosioruuecKoi nHPOpMaIuy, He0OXOIUMOM ISl BBITIOJHEHUS YU€OHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  MCHOJb30BaHUS ~ MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMY Ipe/CTaBiIeHUs] OMOJIOTHYECKON HMH(pOopMauu
(cxembl, rpauku, quarpamMmbl, TaOJIHUIbI, PUCYHKHU U IPYTrO€);

MCII0JIb30BAaTh HAYYHBIH S3BIK B KaU€CTBE CPE/ICTBA MpHU padboTe ¢ Ouosornyeckoil nHpopmaiuei:
MPUMEHATh XUMHUUYECKUE, (pr3nueckue 1 MaTeMaTUYeCKue 3HaKU U CUMBOJIBI, (opMyIibl, abOpeBHaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISTHOCTH;

BJIJIETh HAaBBIKAMM PACHO3HABaHUS U 3allUThl MH(OpManmu, UHOOPMALIMOHHONW 0€30MacHOCTH
JUYHOCTH.

OBiageHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

1) o6enmue:

OCYIIECTBIIATh KOMMYHMKALIUU BO BceX c(epax >KM3HM, aKTUBHO Y4acTBOBAThb B JHUAJIOre HJIU
IUCKYCCHM IO CYIIECTBY OOCYXJIaeMOW TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBATh CYXKJCHUS
OTHOCHTEJIBHO BBINIOJIHEHMSI IIPeAaraeMoi 3a/laud, yYUTbIBaTh HHTEPECH! U COTIACOBAaHHOCTh MO3MIIUI
JIPYruX y4aCTHUKOB JMAJIOTa WK AUCKYCCUN);

pacro3HaBaTh HeBepOaJlbHbIE CpPEACTBA OOLIEHMs, NMOHMMATh 3HAUYEHHE COLUAIBHBIX 3HAKOB,
IPENOChUIOK BO3HUKHOBEHHMS KOH(DIMKTHBIX CHUTYyallud, yMeTb CMArdaTb KOH(JIUKTBI U BECTH
IIEPEroBOPHI;

BJIQJIeTh PA3JIMYHBIMU CHloco0amMM OOLIEHHS M B3aUMOJICHCTBUS, MOHUMATh HAMEPEHMs JPYrux
JIOZIEH, MPOSIBIATh YBaXKUTEJIBHOE OTHOLIECHHE K COOECETHUKY U B KOPPEKTHOM (hopMme (hopMynupoBaTh
CBOM BO3PAXKECHMUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasI 1eSITeILHOCTD:

MIOHMMAaTh U UCHOJIb30BATh IPEUMYIIECTBA KOMaHIHOW U MHIMBUAYAIbHONU pabOThl IPU PELICHUN
Ouosornyeckoi mpoOieMbl, OOOCHOBBIBaTb HEOOXOAMMOCTh IPUMEHEHMs TPYNIOBBIX  (opM
B3aMMO/ICHCTBUSI IIPU PeLIeHUH yueOHOU 3a1a4u;

BbIOUpATh TEMAaTHUKy M METOAbl COBMECTHBIX JEMCTBUH ¢ y4éTOM OOIIMX HHTEPECOB H
BO3MO’KHOCTEH Ka)KJ0ro 4ieHa KOJUIEKTUBA;

IPUHUMATh L€ COBMECTHOM NeATeNbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH JEHCTBUS 110
€€ JIOCTM)KEHHUIO: COCTABJIATH IIJIaH JIEHCTBUM, paclpeieisaTh POJU C Y4ETOM MHEHMM Y4aCTHUKOB,
00CyX/1aTh pe3yJabTaTbl COBMECTHOM paboTHI;

OILIEHUBAaTh KAauyeCTBO CBOEr0 BKJA/Ja W KAXKJOTO yJaCTHHUKAa KOMaH/Abl B OOLIMH pe3yabTar Io
pa3paboTaHHBIM KPUTEPHUSIM;

IpepiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEM C IO3ULIUU HOBHU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMUECKOE IOBEIEHUE B PA3JIMYHBIX CHUTyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpakeHue, ObITh MHUIIHATHBHBIM.



OgnageHHne YHMBePCAJIbHBIMH PeryJsiTHBHBIMH 1eHCTBUSIMH:

1) camoopraHu3anus:

MCIOJIb30BaTh OMOJIOTUYECKNUE 3HAHUS JUIS BBISBICHUS MPOOJIEM U MX PELICHUS B )KU3HEHHBIX U
y4eOHBIX CHUTYalUsX;

BBIOMpAaTh Ha OCHOBE OWOJIOTHUECKUX 3HAHUI LEJNEBBIE W CMBICIOBBIE YCTAaHOBKH B CBOMX
JEMCTBUAX M TMOCTYIKax II0 OTHOLICHUIO K UBOW IMPUPOJAE, CBOEMY 3JI0POBBIO M 3I0POBBIO
OKPYXKAIOIIHNX;

CaMOCTOSITEJIBHO OCYILECTBIIATh IO3HABATENbHYIO AE€ATEIbHOCTD, BBISBISATH IPOOJIEMBI, CTABUTh U
(dbopmMynHpoBaTh COOCTBEHHBIE 33]]a4l B 00Pa30BaTEIbHON ESITEILHOCTH U KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH pEUICHUs NpoOJeMbl € Y4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPENOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh IPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBAaTh ()OPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOM 3pyAMLIMM B pPa3HBIX 00JaCTIX
3HaHMUH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIQJIETh HAaBbIKAMHU II03HABATEIBHOM peduieKCMM KaK OCO3HAHHUS COBEpIIAeMbIX ACUCTBUHA U
MBICIIUTEIBHBIX TPOLIECCOB, X PE3YIbTATOB W OCHOBAHUM, HCIOJB30BaTh MPUEMBI pediaeKcCuu Ui
OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELLICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PEIICHHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHBBI U apIyMEHTBI IPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHE CeOs M APYIHX:

IIPUHUMATh ce0s, TOHUMAasi CBOM HEJOCTATKH U JTIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIyMEHTBI JPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYrMX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP C MO3ULMU APYrOro YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbie pe3yiabTaThl OCBOEHUS coAepxaHus ydeOHoro mnpeamera «buonorus» Ha
yrIIyOJIEHHOM YpPOBHE OPHEHTHPOBAaHBI Ha oOecredeHue MNpoQUILHOTO OOY4YeHHS OO0ydJarolmuxcs
Oouosnornu. OHU BKJIIOYAIOT: creuupuueckue uisi OMOJIOTUM Hay4yHblEe 3HAHMS, YMEHHMsS U CHOCOOBI
JNEUCTBUI TIO OCBOCHHUIO, MHTEPHpPETAlMd W NPeoOpa3OBaHUIO 3HAHWM, BHUIBI JEATEIHHOCTH IO
MOJIy4YEHUIO HOBBIX 3HaHUHN U UX IPUMEHEHUIO B Pa3IMUHBIX YUEOHBIX, a TAKXKE B PEeaTbHBIX KU3HEHHBIX
cutyanusx. [IpenMeTHsie pe3ynbTaThl IPEACTABICHBI MO FOJIaM U3y4EHHUS.

[IpenMeTHbie pe3ynbTaThl OCBOEHUsI yueOHOro mpeameta «buonorus» B 10 Knacce MOIKHBI
OTpaxarb:

C(OPMHUPOBAHHOCTh 3HAHMHA O MecT€ M POJU OUOJIOTUM B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHbI MMpa, B IO3HAHWU 3aKOHOB MPUPOJIBI U pEIICHUH
npo0OsieM palMOHAIBHOTO MPUPOJOIOIB30BaHUS, O BKJIAJ€ POCCHUMCKHUX U 3apyOEKHBIX YYEHBIX B
pa3BuUTHE OMOJIOTHH;

BIaJIeHUEe CHCTEMONM OHOJOrMYeCKMX 3HaHUHM, KOTOpas BKIIOYAET: OCHOBOIOJAraroIue
OMOJIOTUYECKHE TEPMHHBI W TOHATHS (KHU3Hb, KJIETKa, OpraHu3M, MeTaboju3M, TIOMeOCTas,
CaMOPETYJIALUsA, CaMOBOCIPOM3BEACHUE, HACIEICTBEHHOCTh, W3MEHUYMBOCTh, POCT U pa3BUTHE),
ouonornyeckue teopun (kiaerounas teopus T. IlIBanna, M. Illneiinena, P. Bupxosa, xpoMocomHas



Teopus HacienctBeHHoctu T. Moprana), yuenuss (H. 1. BaBunoBa — o 1eHTpax MHOTOOOpasus u
MIPOUCXOXKICHUS KYJAbTYPHBIX DPAaCTEHHi), 3aKOHBI (eIMHOOOpa3usi TMOTOMKOB IEPBOTO IMOKOJCHHUS,
pacllenIeH s, YUCTOThl TaMeT, He3aBUCUMOro HacienoBanus ['. MeHnzens, roMoJ0ru4eckux psiaoB B
HacyencTBeHHoU n3menunBocty H. 1. BaBunosa), npuHIMIb! (KOMIIZIEMEHTAPHOCTH);

BJIQJICHHE OCHOBHBIMM METOJaMH HAay4YHOI'O IIO3HAHMS, WCIIOJIb3YEMbIX B OHOJIOIMYECKUX
HCCIICIOBAHUSX KUBBIX O0BEKTOB (OTIHICAHHE, U3MEPECHHE, HAOIOICHIE, SKCIICPHUMEHT);

YMEHHE BBIICIATh CYIIECTBEHHbIE IIPU3HAKU: BHUPYCOB, KIETOK IIPOKAPUOT U 3SYKapuoT,
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHM3MOB, B TOM 4HcJle OakTepuid, TpHUOOB, pPaCTEHHIA,
KUBOTHBIX W YEJIOBEKA, CTPOEHUS OPraHOB M CHUCTEM OpPraHOB PpACTEHH, >KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB JKU3HENEATEIbHOCTH, MPOTEKAIOIUX B OPraHU3Max PpacTeHHH, >XKUBOTHBIX M YEJIOBEKa,
OMOJIOTMYECKUX MpOIIECCOB: OOMEHa BemlecTB (MeTadoJIM3M), MNPEBpAlleHUs HHEPruH, OpoKeHus,
aBTOTPO(HOrO0 U TreTepoTpodHOr0 TUIIOB MUTAHMS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meilo3a,
ramMeToreHesa, SMOpHUOTEHE3a, NOCTAIMOPUOHAIBHOTO Ppa3BUTHUS, DPA3MHOXKEHUS, HWHIUBUIYaTbHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBHS T€HOB, IeTEPO31Cca, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3U MEXIY OPraHOMAaMHU KJIETKH U UX (QYHKIUSIMHU, CTPOCHUEM
KJIETOK pa3HbIX TKaHEW M MX (QYHKUUAMH, MEXIY OpraHaMu WU CHCTEMaMu OpPraHOB Yy pacTeHH,
KUBOTHBIX M YeJOBeKa M MX (DYHKIUSAMHU, MEXKIYy CHCTEMaMU OPraHoB U UX (QYHKUUAMH, MEKIY
sTanmaMu oOMEHa BEIIECTB, 3TallaMU KJIETOYHOTO LMKJIA M KU3HEHHBIX LUKIOB OPraHU3MOB, ATallaMH
SMOPUOHAIIBHOTO Pa3BUTHSL, TEHOTUIIOM U ()EHOTUIIOM, (PEHOTUIIOM U (paKTOpaMH Cpebl OOUTAHUS;

YMEHHE BBISBISATh OTJIMYUTENbHBIE IPU3HAKHI KUBBIX CHCTEM, B TOM YMCJIE PACTEHUM, KUBOTHBIX
U YeJ0BeKa;

YMEHHE HCHOJb30BaTh COOTBETCTBYIOIIME APryMEHThI, OHOJIOTUYECKYIO TEPMHUHOJIOTHIO U
CHUMBOJIMKY JUISl TOKa3aTeIbCTBA POACTBA OPIaHU3MOB Pa3HbIX CUCTEMATHYECKUX TPYIII;

yYMEHHE pelarb OHOJIOTUYECKUE 3a7ayM, BBIABIATh NPUYMHHO-CJIEJICTBEHHBIE CBSI3U MEXIY
UCCIIEAyEMbIMU OMOJIOTHYECKUMHU MPOLIECCAaMU M SIBJICHUSIMH, JIeJIaTh BBIBOJABI M IIPOTHO3bI Ha
OCHOBAHMU TOJTYYEHHBIX PE3YyIbTATOB;

YMEHHUE BBITIOJIHATEH Ja00paTOpHBbIE M MPAaKTHYECKUE pabOThI, COOJIIOIATh MpaBWiIa MpU padoTe ¢
y4eOHBIM U J1a00OpaTOPHBIM 000PYIOBaHUEM;

YMEHHUE BBIJBUIaTh TMIIOTE3bl, MPOBEPATh UX SKCHEPUMEHTAIBHBIMH CPEACTBAMHU, (POPMYIUPYS
LIeJIb UCCIIEI0BaHMSI, aHAJIM3UPOBATh MOJYYEHHbIE PE3YJIbTAThI U JIeJIaTh BHIBO/IBI;

YMEHHUE y4yacTBOBATh B y4eOHO-HCCIIEJ0OBATENbCKOM paboTe M0 OGMOJIOTHH, KOJIOTUN U MEUIMHE,
IIPOBOJMMON Ha 0a3e IIKOJIBHBIX HAaydHbBIX OOLIECTB, W IyOJMYHO MPEJCTABIATh IOIy4EHHbIE
pe3yabTaThl HA YYEHUYECKHUX KOH(EpEeHIUIX;

YMEHHE OLICHMBATh STHYECKUE ACIHEKThl COBPEMEHHBIX MCCIIENOBAHUN B 0OJIACTH OMOJIOTUM U
MeAULUHB! (KJIOHUPOBAHUE, MCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HAIpPABICHHOE HM3MEHEHHE IeHoMa U
CO3/1aHUE TPAHCT'€HHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHbIM BbIOOp Oynyuieid mnpodeccuOHaTbHON JeATeNbHOCTH B
oOnactd OHOJIOTHM, MEAWLUHBI, OUOTEXHOJIOTUH, BETEPUHAPHUHU, CEJIBCKOIO XO34HCTBa, IHUIIEBOM
IPOMBIIIICHHOCTH, YIJIyOJsTh IO3HABATENbHBIM HMHTEPEC, HalpaBJIEHHBIH Ha OCO3HAaHHBIA BHIOOP
COOTBETCTBYIOLIEH mpodeccun M MNPOJODKEHUE OHOJIOTMYECKOro OoOpa3oBaHUS B OpraHM3alusax
cpeaHero npo¢eccuoHaIbHOTO U BBICIIEr0 00pa3oBaHusl.

IIpenmeTHble pe3ynabTaThl OCBOEHHUs ydeOHoro mpenmera «buosorusi» B 11 Knacce AOMKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHMA O MeCTe M pOJM OMOJIOTUM B CHUCTEME ECTECTBEHHBIX HAyK, B
(OpMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOI KapTHHbBI MUpPA, B MIO3HAHUM 3aKOHOB MPHUPOIBI U
peLIeHNH 3KOJOTMYECKUX NpoOJeM YeloBeYecCTBa, a TAKKE B PEIIEHHH BOIPOCOB PAIlMOHAIBLHOTO
MIPUPOJIOTIOIIF30BAHUA, U B (POPMUPOBAHUH IIEHHOCTHOTO OTHOIICHHUS K MPHUPOJIE, OOIIECTBY, YETIOBEKY,
0 BKJIaJIe POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOr0B B Pa3BUTHE OHMOJIOTHH;



YMEHHUE BIIAQJIETh CHCTEMOH OHOJIOTHYECKUX 3HAHHWM, KOTOpas BKJIIOYACT ONpEACTICHUA U
MOHMMaHHUE CYIIHOCTH OCHOBOIIOJIAraloIIuX OWOJIOTUYECKUX TEPMUHOB M TIOHATHH (BHI, SKOCHCTEMA,
ouoctepa), Omonormueckne teopuu (dBostonMoHHAs Teopust Y. [lapBuHA, CHHTETHYECKas TEOpHs
sBosmonnn), yuenus (A. H. CeepuoBa — o nyTsax U HanpasieHUsX 3BoJiouuu, B.M. Bepuaackoro — o
ouocdepe), 3akonbl (TeHeTHYecKoro paBHoBecus k. Xapau u B. BaitHOepra, 3apo/IbIIieBoro cXoAcTBa
K. M. Bboapa), mpaBmwna (mMuammyma FO. JInOwmxa, 3KOJOTHYECKONW NTHUPAMUIBI DHEPTHH), THUIIOTE3BI
(runotesza «mupa PHK» V. I'unbepra);

YMEHHE BIIIETh OCHOBHBIMU METOJIAMH HAYYHOTO MO3HAHUS, UCTIOIB3YyEMBIMU B OHOJIOTHYECKUX
HCCIIEIOBAHUAX KUBBIX OOBEKTOB U IKOCHCTEM (ONHCaHUE, U3MEPEHUE, HAONIO/IEHUE, SKCIEPUMEHT),
crioco0am¥ BBISIBJICHUS M OIICHKH aHTPOIIOTEHHBIX U3MEHEHHUH B IIPUPO/IE;

YMEHHE BBIJCISTh CYIIECTBEHHbIE NMPH3HAKH: BHJOB, OMOTEOIIEHO30B, YKOCUCTEM U Omocdepsl,
CTaOMIM3UPYIOUIETr0, JBUXKYIIETO W pa3pbIBAIOLIET0 €CTECTBEHHOrO0 OTOOpa, aJIoNaTpUYecKoro Hu
CHMITaTPUYECKOTO BUA000pPa30BaHUS, BIMSHUS ABIKYIIMX CHJI HBOJIIOLUUU HA TEHO(OH TOIYISIUH,
MPHUCTIOCOOJICHHOCTH OpPraHW3MOB K cpefe OOWTaHMs, YepeNOBaHHMS HAMPABICHUN HBOJIOIMNH,
KPYroBOpOTa BEIIECTB U MIOTOKA DHEPTUHU B SKOCHCTEMAX;

YMEHHE YCTaHaBIMBAaTh B3aWMOCBSI3M MEXIY TPOIECCAMH DSBOJIIONNH, JBWXKYIIUMHU CHIAMHU
AHTPOTIOTeHE3a, KOMIIOHEHTAMH Pa3IMYHBIX YKOCHCTEM M MIPUCIOCOOICHUSIMHU K HIM OPraHU3MOB;

YMEHHUE BBISIBIISITH OTIIMYUTEIIbHBIC TPU3HAKH KUBBIX CHCTEM, ITPUCIIOCOOIIEHHOCTh BHIOB K Cpeie
oOuTaHus, aOMOTHYECKUX W OMOTHUYECKMX KOMITIOHEHTOB AKOCHCTEM, B3aMMOCBS3E€H OpPraHW3MOB B
cooOmiecTBax, aHTPOIIOTEHHBIX U3MEHEHHH B 9KOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE UCIOJIh30BATh COOTBETCTBYIONINE AapPTyYMEHTHI, OHOJOTHYECKYI0 TEPMHHOJIOTHIO U
CHMBOJIMIKY JUISI JTOKQ3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX CHCTEMATHUECKUX TPYIII, B3aHMOCBSI3U
OpraHM3MOB M cpeAbl OOWTaHUS, EIWHCTBA YEJIOBEUYECKUX pac, HEOOXOAMMOCTH COXpaHEHUs
MHOT000pa3usi BUAOB U HIKOCUCTEM KaK YCIOBHUS COCYILIECTBOBAHUS IPUPOJIbI U YEIIOBEUECTBA;

yMEHHE pelmaTh OHOJIOTMYECKHE 3aJaud, BBIABIATH NPUYMHHO-CIEICTBEHHBIE CBSI3U MEXKIY
UCCIIETyeMbIMU OHOJIOTUYECKUMHU TMpOLIeCCaMU W SBJICHUSIMHU, [€NIaTh BBIBOABI W TPOTHO3BI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIMOJHATH Ja0OpaTOpPHBIE M MPAaKTHYECKUE pabOThl, COONIOAATh paBUiia Mpu paboTe ¢
y4eOHBIM U Ja00paTOPHBIM 000PYI0OBaAHUEM;

YMEHHE BBIIBUTATh T'MIOTE3bI, MIPOBEPATh UX AKCHEPUMEHTAIbHBIMU CPEIACTBaMH, (POPMYIUPYs
1[eJb UCCIIeI0BAaHUs, aHATM3UPOBATh MOJIyYEHHBIE PE3YIbTAThl U JA€TaTh BHIBOIBL;

YMEHHE y4acTBOBaTh B y4E€OHO-UCCIIEI0BATENILCKOM paboTe M0 OMOJIOTHH, SKOJIOTUU U MEAUIIMHE,
MPOBOAMMON Ha 0a3ze IIKOJbHBIX HAy4YHBIX OOLIECTB, W MMyOJIMYHO MPEJICTaBIATh MOJydCHHbIE
pe3yNbTaThl Ha YYEHHUECKUX KOH(PEPEHLIUSAX;

YMEHHE OLICHUBATh TUIIOTE3bl U TEOPHH O MPOUCXOKICHUH KU3HHU, YETIOBEKa M YEIOBEYECKUX pac,
0 MPUYMHAX, MOCIEICTBUAX U CIOCO0aX MpeOTBpaIleHHs IT00aTbHBIX U3MEHEHUN B buocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BBIOOp Oynymiell mnpodeccuoHaTbHOW JesSTENbHOCTH B
obnmacTu OWMOJNOTHM, O3KOJIOTHUH, MPUPOAONOIL30BaHUS, MEIUIMHBI, OHOTEXHOJOTUH, ICUXOJIOTHH,
BETEPUHAPUU, CEJIBCKOTO XO3SIIICTBA, MHINEBON MPOMBIIIICHHOCTH, YINIYONsATh MO3HABATENbHBIM
WHTEpEC, HAIPaBJICHHBII HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIECH MPOGEcCHH U MPOJOJHKEHUE
OMoJIOTHYECKOT0 00pa3oBaHUS B OpraHU3alMAXx CpPeJHEro MNpOoQEecCHOHANTbHOTO U BBICIIETO
oOpa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne KoanyecTBo 4acos
n/ HaumeHoBaHMe pa3/1esioB U TEM MPOrpaMMBbl KoHTpobHbIe IpakTHYecKne JaeKTpOHHEIE (LHPpOBLIC)
Bcero odpa3oBaTeIbHbIE pecypchbl

I patoThI patoThI
1 buonorus xak Hayka
2 2KviBble cCCTEMBI M X U3YYEHUE
3 Buonorus kietku 0.5
4 XumHueckast opraHu3alyst KI€TKU 10 1
5 Crpoenne 1 pyHKINU KICTKH 2
6 OOMeH BeIIeCTB U NMPEBPAICHUE SHEPTUH B KIIETKE 1
7 Hacnencreennas nadopManius u peanuzanms e€ B KIeTKe 0.5
8 JKHU3HEHHBIN UK KIIETKU 1
9 CrpoeHnne U GyHKIIUK OPraHU3MOB 17 15
10 PasmHOXeHUE U pa3BUTHE OPraHU3MOB 1.5
11 'enetrka — Hayka 0 HACJICACTBEHHOCTH M U3MEHYUBOCTH OPTaHU3MOB 0.5
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH H3MEHUMBOCTH 6 1
14 I'enernka JemoBeka 3 0.5
15 Cenekius OpraHu3MOB 4 1
16 BHOTEXHOIOrUs ¥ CHHTETUYECKAsT OHMOIOrHs 4
17 PesepBHOE BpeMs 1

OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 0 13




11 KJIACC

Ne KoanyecTBo 4acos
DJIeKTpOHHBIE (1 POBLIE)
n/ HaumeHoBaHue pa3aejioB 1 TEM NPorpamMmmbl KOHTpOJIbeIe HpaKaneCKne
Bcero odpa3oBaTeIbHbIE pecypchbl
I padoThI patoThI
1 3apoxeHre U pa3BUTUE IBOJIOIMOHHBIX MPEICTABICHUH B OMOIOTHH 4
2 Muxkpo3Bomtonus U e€ pe3yabTaThl 14 2
3 Maxkpo3BOIIONUS U €€ pe3yIbTaThl 6
4 HpomcxomeHHe M pa3sBUTHC KMU3HU HA 3emie 15 1.5
5 [IponcxoxxaeHue yeaoBeKa — aHTPOIIOTEHE3 10 1
6 DKOJIOTHs — HayKa 0 B3aMMOOTHOIIICHHUSX OPraHU3MOB U
HaJOpraHM3MEHHBIX CHCTEM C OKPY’KaloLIel cpelioi 3 0.5
7 Opranu3msl ¥ cpeaa oOuTaHus 1.5
DKOJ0THUs BUJIOB U TIOMYJISIIAN 05
DKOJI0TUs CO00IECTB. DKOJOrHYECKUE CHCTEMBbI 12 0.5
10 Buocdepa — rmodanbHas 3kocucTeMa
11 UYenoBek 1 OKpyKaromias cpeaa
12 PesepBHOE Bpems
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA

OBS3ATEJBHBIE YUYEBHBIE MATEPUAJIBI 1IJ151 YYEHUKA
YueOuuk: O6mas ouonorus: Yueon. mist 10—11 . obmeodpasosar. yupexaenunii / [1.K. bensies, [1.M. bBoponuun, H.H. Bopontios u 1p.;
[Ton pen. A.K. bensiera, .M. dpimmuna. — M.: IlpocBemenue, 2008. — 303 c.: ui.

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
VYyeonuk: O6mmas 6uonorust: YueOn. mis 10—-11 . ob6meobpazosart. yupexaenuii / [1.K. benses, [1.M. boponun, H.H. Bopontios u nip.;
[Ton pen. I.K. bensiera, .M. Ipimmuna. — M.: TlpocBemenue, 2008. — 303 c.: w1

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmmoreka LIOP http://school-collection.edu.ru
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