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IHOACHUTEJIbBHAS 3AIIMCKA

[Iporpamma mo yue6HOMY mpeamery "buonorusa" (manee - Ouosiorusi) Ha ypOBHE CpPEAHEro OOILEro
oOpa3oBanHus pa3paborana Ha ocHOBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obOpa3zoBaHUM B
Poccutickoit ®@enepanuny, ®I'OC COO, Konnenuuu mnpenonaBanus ydeOHOro mpeamera «buomorus» wu
OCHOBHBIX MOJIOXKEHUH (enepaabHOoil pabodeil mporpaMMbl BOCIIUTAHHSL.

VYuebnsiii npenmer «buosorusy yriryonéaHoro ypoBHs uzydeHus (10—11 kmacchl) siBIsieTCS OJHUM M3
KOMIIOHEHTOB IIpeaMeTHON o0nacTu «EcrecTBeHHO-HayuHble npeaMeTh. CornacHo nosoxenusm @I'OC COO
npodrIbHBIE Y4eOHBIE MPEAMETHI, H3ydaeMble Ha YTIyOJIEHHOM YPOBHE, SBJISIIOTCS CIIOCO00M nuddepeHmraimn
oOydeHHUs1 Ha ypPOBHE CpeAHEro o0IIero oOpa3oBaHWs W MPHU3BAHBI OOECICYUTH MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIIUM, CPETHUM OOLINM, CPEAHUM MPOo(ecCHOHANBHBIM U BhICIIUM 00pa3zoBaHueM. B To ke Bpems
KOKAbIM W3 ATHX YYeOHBIX MPEIMETOB JIOJDKEH OBbITh OpPUEHTHPOBAH HA INPUOPUTETHOE pELICHHE
o0pa3oBaTeNbHbIX, BOCIUTATEIbHBIX U PAa3BUBAIOIINX 3aJ1a4, CBSI3aHHBIX ¢ MpodoprueHTanueil o0yJarmuxcs 1
CTUMYJUPOBAaHHEM MHTEpECca K KOHKPETHOM 00JIaCTH HayYHOT'O 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH, METUIIMHOM,
HKOJIOTHE, TICUXO0JIOTHEH, CIOPTOM WJIM BOCHHBIM JEJIOM.

[IporpamMmma mo ydebHomy mnpenmety "buonorus" maér mpeacraBieHue O LETH W 3aJadaX U3Yy4eHUs
yuebHoro mpenmera «buonorus» Ha yYriyOon€HHOM YpOBHE, OIpeaenseT o0s3aTelbHOe (MHBAPUAHTHOE)
IIPEIMETHOE COJEpKAHKME, €ro CTPYKTYpUpOBaHHE IO pas3fesiaM M TeMmaM, paclpelelieHHE M0 Kiaccam,
PEKOMEHIYeT IMOCJIEN0BAaTeIbHOCTh H3Y4YeHHs] Y4YeOHOro Mmarepuajia ¢ y4€TOM MEXIPEIMETHBIX |
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOro IIpoIecca, BO3PAaCTHBIX ocoOeHHocTed oOydaromuxcs. B
porpamme o OUOJIOTUU peain30BaH MPUHIIMII IPEEMCTBEHHOCTHU C U3y4eHHUEM OMOJIOTUY Ha YPOBHE OCHOBHOTO
obmero oOpa3oBaHus, Onmarojaps 4eMy IMPOCMATPUBACTCS HAINPABIECHHOCTh HA TMOCJIEIYIONIee pPa3BUTHE
OMOJIOTMYECKUX 3HAHUN, OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
9KOJIOTMYECKOTO MBIIUIEHUSI, TPEACTAaBICHUI O 3J0poBOM oOpa3e >KH3HM, Ha BOCIHUTAHUE OEpPEKHOIrO
OTHOIICHUS K OKpY’Karollell mpupoAHoi cpene. B mporpamme mo OHONOrHM TakXKe MOKa3aHbl BO3MOXKHOCTH
yuebHoro mpenmera «buonorus» B peanuzanuu tpeboBanuit ®I'OC COO kK TUIaHUPYEMBIM JIMYHOCTHBIM,
METamnpeIMETHBIM U TPEIMETHBIM pe3ylbTaTaM OO0y4eHHS U B (OPMUPOBAHWU OCHOBHBIX BUJOB Y4eOHO-
MO3HABATENBHON ACATEIBHOCTH OOYYAIOUIMXCS 10 OCBOCHHIO COJEpKaHUs OMOJOTHYECKOro 0Opa3oBaHMs Ha
YPOBHE CpeZHEro 00IIero oopa3oBaHMs.

VYuebublil npenmer «buosorus» Ha ypoBHE CpeiHero o0Iero oopazoBaHMsl 3aBepllaeT OMOJIOTHYECKOe
o0Opa30BaHuE B IIKOJIE M1 OPUEHTHPOBAH Ha PACIIUPEHUE U YIITyOJIeHHE 3HAaHUH 00yJaronxcs o )KUBOM MPUPOJE,
OCHOBAX MOJIEKYJSIPHOW M KJIETOYHON OHMOJIOTUH, SMOPUOJIOTHMHM U OMOJIOTMH pa3BUTHsL, TEHETUKHU, CEJCKIUH,
OMOTEXHOJIOTHH, FBOJIFOLIMOHHOTO YYEHHUS U HKOJIOTHH.

N3yuenune yuebHoro npeamera «buonorus» Ha yriyOJeHHOM YpOBHE OPHMEHTHPOBAHO Ha MOJATOTOBKY
oOyuyaronuxcst K NocaeAyoueMy Noay4yeHUI0 ON0IOrMuecKoro 00pa3oBaHus B By3aX U OpraHU3alUsX CPEIHErO
npodeccuoHaabHOro obpasoBanHusi. OCHOBY €ro cojep)kKaHHsl COCTaBISET cHcTeMa OHWOJIOTMYECKHUX 3HAHHM,
MOJIYYEHHBIX MPU HU3Yy4EHUH OOY4YaIOIIMMUCS COOTBETCTBYIOIIMX CHCTEMAaTHYECKUX pPa3/IejoB OHOJOrHMH Ha
YPOBHE OCHOBHOTO 0011ero o0pa3oBanus, B 10—11 kitaccax 3Tu 3HaHUS MOTy4aroT pa3BuTHe. Tak, paclIMpeHsl U
yrI1yOJIeHbl OMOJIOTUYECKHE 3HAHUS O PACTEHUSIX, )KUBOTHBIX, TpHOaxX, OakTepusxX, OpraHu3Me YeIoBeKa, 00X
3aKOHOMEPHOCTSX >KU3HH, JIOTIOJIHUTENFHO BKIIOYEHbI OMOJOrMYECKHe CBEACHUS MPUKIIAJHOTO U MOUCKOBOIO
XapakTepa, KOTOpble MOKHO HCIIOJIb30BAaTh KaK OPUEHTHUPHI [T TOCIIEYIOIIEro BeiOopa npodeccun. BozmoxHa
TaKXe WHTerpanusi OMOJOrHUeCKUX 3HAaHUHM ¢ COOTBETCTBYIOIIMMHU 3HAHHUSMH, MOJTYYEHHBIMU 0OYYalOUIMMHUCS
P U3y4eHUH (PU3UKU, XUMUH, Teorpaduu U MaTeMaTHKU.

CtpykTypa mporpamMmbl 1o ydeOHOMY mpeamety "buomorus" oTpakaeT CHUCTEMHO-YPOBHEBBIH U
SBOJIFOLIMOHHBIA MOAXO0JbI K M3yueHUto Omosoruu. CoriacHO UM, M3y4yalOTCs CBOICTBa M 3aKOHOMEPHOCTH,
XapaKTepHbIE JUISl )KUBBIX CHCTEM Pa3HOTO YPOBHS OpPraHM3AlMM, SBOJIIOLMM OPraHUYECKOro MHpa Ha 3eMmile,
COXpaHEHHUs OMOJIOrHYEcKOro pazHooOpa3us miaHeTsl. Tak, B 10 kiacce W3y4aroTcsi OCHOBBI MOJIEKYJISIPHOU U
KJICTOYHOM OWOJIOTUH, SMOpPUOJOTMM M OWOJOTMM PA3BUTHUS, TEHETHKM M CEJEKIHH, OMOTEXHOJOTHH H
CUHTETUYECKON OHMOJIOTHH, aKTyaJu3UpYyIOTCS 3HaHUSA OOydaroumxcs Mo OOTaHMKE, 300JI0TMH, aHATOMUU,
¢uznonornn yenoeka. B 11 kiacce M3ydyaroTCsl 3BOJIIOLIMOHHOE YYEHHUE, OCHOBBI JKOJIOTUM M YYEHHE O
omocdepe.

VYuebublil npenmer «buoaorus» npu3BaH 00eceduTh OCBOCHUE 00YUaIOIIUMHCS OMOTOIMYECKHX TEOpUit
1 3aKOHOB, UJIeH, TPUHIIUIIOB U MTPaBHJI, JIEKALINX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTHHBI MUPAa,
3HaHUH O CTPOCHUHU, MHOTOOOpa3uu U 0COOEHHOCTSIX KJIETKU, OPraHU3Ma, MOMYIISINUN, ONOLIEH03a, IKOCUCTEMBI,
O BBIJIAIOIIUXCSI HAYYHBIX TOCTH)KEHUSX, COBPEMEHHBIX HCCIEIOBAHUSAX B OMOJIOIMH, MPUKIAIHBIX ACHEKTaX
Ouosiornyeckux 3HaHuHM. [ pa3BUTHS W MOAJEpX)aHUA MHTEpeca OOydarolmuxcs K OMOJOrHMHM Hapsay co



3HAYUTEIBHBIM 00bEMOM TEOPETUYECKOTO MaTepraia B COACPKAHUH MPOTPAMMEI 110 OMOJIOTUU TPETYCMOTPEHO



3HAKOMCTBO C UCTOPHUEH CTAHOBJICHHS M PAa3BUTHsI TOW WM HHON 00JacTH OMOJIOTHH, BKIIAJIOM OTEYECTBEHHBIX
1 3apyOEKHBIX YUEHBIX B pellIeHUE BaXKHEUITNX OMOIOTUYECKUX U SKOJIOTHUYECKUX MPoOIIeM.

Lenp n3yuenus yuyebHoro npeameta «bruonorus» Ha yriryoa€HHOM ypOBHE — OBIIAJCHHE 00YJarOIIUMUCS
3HAHUAMU O CTPYKTYPHO-(YHKIIMOHAJIBLHOW OpraHU3alliy >KUBBIX CHCTEM Pa3HOr0 paHra M NpHOOpeTeHue
YMEHUH HMCIIONB30BaTh 3TU 3HAHUS B ()OPMUPOBAHUU MHTEpPECa K ONPEAEIEHHON 001acTH MpohecCHOHATBLHON
NeSITeNIbHOCTH, CBA3aHHOM ¢ OMOJIOTHE, UK K BEIOOPY Y4eOHOT0 3aBe/IeHus 1S IPOIOJIKEHHS OMOJIOTHYECKOTr0
oOpa3oBaHwUs.

JlocTuxkenue e usydeHus yaeonoro npeamera «buonorus» Ha yriayOiaEéHHOM ypoBHE 0OeCcIIeunBaeTCs
pEILIEHNEM CIIEAYIOINX 3aau:

OCBOEHHE OOYYAIOUIUMUCS CHUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHYECKHX TEOPHSIX,
KOHLENIUAX, TUII0TE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U MPaBUjIaX, COCTABISAIOLIMX COBPEMEHHYIO €CTECTBEHHO-
HAyYHYI0 KapTUHY MHpa; O CTPOEHUHU, MHOTOOOpa3HMH M OCOOCHHOCTSX OMOJIOIMYECKHUX CHUCTeM (KIJIETKa,
OpraHu3M, TMOMYJALMUs, BHJI, OHOreOoleHO03, Ouocdepa); O BBINAIOUIMXCS OTKPBHITHSAX M COBPEMEHHBIX
UCCIIEIOBAaHUIX B OMOJIOTUH;

O3HaKOMJIEHHE 00YYaIOIIUXCS C METOAaMU TMO3HAHUS JKUBOM MPUPOBI: UCCIIEI0BATEIbCKUMU METO1aMU
OMOJIOTrMYECKHUX HayK (MOJEKYJISAPHOM U KJIECTOYHON OMOJIOTHUH, SMOPUOSIOTUN U OMOJIOTUU Pa3BUTHUS, TEHETUKH
U CeNeKUUH, OWOTEXHOJOTMHM W CHHTETHYECKOW OWOJIOTHH, TMaJleoOHTONIOTHH, OSKOJOTHH); METOAaMHU
CaMOCTOSITENTFHOTO MPOBEACHUS OMOJOTHYECKUX HCCIIEOBaHM B jaboparopuu U B mpupoje (HabirolneHue,
U3MEpPEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJICHHE OOYYAIOIIUMUCS YMEHHSIMH: CaMOCTOATEIbHO HAXOIUTh, aHAIU3UPOBATH M HCIIOJIB30BAThH
OMOJIOTMYECKYI0 HH(OPMAIIHIO; TTOTH30BATHCS OMOJIOTHYECKON TEPMUHOJIOTHEH U CHMBOJIUKOM; yCTaHABIMBATH
CBSI3b MEXAY pa3BUTHEM OHOJIOTUHM U COLHUAIBHO-DKOHOMHUYECKUMH U HKOJOTMYECKUMHU MpobiieMaMu
YeJI0BEUECTBA; OLIEHUBATH ITOCJIEICTBUS CBOEH AEATEILHOCTH 110 OTHOLIEHUIO K OKPY’Katolllel IPUPOAHON cpesie,
COOCTBEHHOMY 3[IOPOBBIO U 3[JOPOBBIO OKPYKAIOLIUX JIFOJIEi1; 000CHOBBIBATH U COOIIOIATH MEPhI MPODUITAKTHKI
MHQPEKIMOHHBIX 3a00JIeBaHMIA, MpaBUiIa MOBEIEHHUS B MPHUPOJIE U oOecredeHus 0e30MacHOCTH COOCTBEHHOM
KHU3HEICATSILHOCTH B UPE3BBIYAIHBIX CUTYAIMSIX MPUPOJAHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITHS B 00JaCTH OMOJIOTHH;

pa3BUTHE y 00YYarOIIMXCS MHTEIJIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B IPOLIECCE 3HAKOMCTBA C
BBIJIAIONUMUCS OTKPBITUSIMUA U COBPEMEHHBIMH HCCIIEIOBAHUSIMU B OMOJIOTUH, PEIIAEMBIMH €10 TTpoOIeMamu,
METOJIOJIOTHEN OMOJIOTUYECKOTO HMCCIEAOBAaHUS, MPOBEICHUS SKCIEPUMEHTAIBHBIX HCCIECIOBAaHUM, pereHUs
OMOJIOrMYECKHX 3aJa4, MOJIETTMPOBAHUS OMOJIOTMYECKUX OOBEKTOB U IIPOLIECCOB;

BOCIIUTAHHUE Y 00YYarONIMXCs [IEHHOCTHOTO OTHOIICHHUS K >KUBOW MPUPOJIE B IIEJIOM M K OTJEIbHBIM €€
o0BbEKTaM U SBJIEHUSAM; (POPMHPOBAHUE HKOJIOTUYECKOM, TN€HETHYECKOM TIPaMOTHOCTH, OOIIEH KyJIbTyphl
MOBEJICHUS B IPUPO/JIE; MHTETPALIMH €CTECTBEHHO-HAYYHBIX 3HAHUII;

npuodpereHne 00yJyaromuMHUCsS KOMIETEHTHOCTH B palliOHAIbHOM MPUPOIOTIONb30BaHUH (COOII0IeHNE
MIpaBUJI TIOBEICHUS B IPUPOE, OXPaHbI BUJIOB, SKOCUCTEM, OMOC(]ephl), COXpaHEHUU COOCTBEHHOTO 3JI0POBbSI U
3I0POBBSI OKPY>KAIOIIMX JIFoJIel (coOmoaeHnst Mep npoduiiakTuKy 3ab01eBaHui, obecrneueHne 0e30MacHOCTH
KHU3HEICITSILHOCTY B YPE3BBIYAMHBIX CHUTYAI[MSAX MTPUPOJHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE
WCIIO0JIH30BaHUsI OMOJIOTHYECKUX 3HAHUM U YMEHUN B MIOBCETHEBHOU KU3HH;

CO3/IaHHE€ YCIIOBUHM JJii OCO3HAHHOIO BbIOOpa 00y4aromMMHCS HHIWBHUIYaJbHOM 00pa3oBaTeinbHON
TPAaeKTOPUH, CHOCOOCTBYIOLIEH MOCIEAyoUeMy Npo(hecCHOHAIBHOMY CaMOOIPENETICHUI0, B COOTBETCTBUU C
WHIMBUIYAIbHBIMA HHTEPECAMHU U TTOTPEOHOCTSIMU PETHOHA.

OO1m1ee yncno yacoB, OTBEJCHHBIX HA U3y4yeHHE OMOJOrMM Ha YriyOJIEHHOM YPOBHE CpPEIHEro oOIIero
obpazoBanus, coctaBiseT 204 gaca: B 10 kimacce — 102 vaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3 gaca
B HEJIEIIO).

OT10op opraHM3allMOHHBIX (OPM, METOIOB U CPEACTB OO0Y4YEHHUs OMOJOTHMM OCYLIECTBISETCS C Y4ETOM
CHeU(pUKNA €ro CcoJep>KaHus U HaNpaBICHHOCTH Ha TMPOJOJDKEHUE OHOJIOTMYECKOro o0pa3oBaHMs B
OpraHU3aIMIX CPEAHEro NPOPecCHOHATBHOTO U BBICIIET0 00pa30BaHUsl.

OO0s3aTeTbHBIM YCTIOBHEM TIPH OO0Y4YEHWW OHMOJOTMM Ha YTIIYOJIEHHOM YpOBHE SIBIISIETCS TPOBEIACHHUE
1abopaTOPHBIX U MpaKTHUECKUX pabot. Taxxke ydacThe oOydarolmuXcsi B BHIITOJHEHUU MPOSKTHBIX M Y4eOHO-
UCCIIEIOBATENbCKUX Pa0OT, TEMATHKA KOTOPBIX OMpPENESeTCs] YUUTEIEM Ha OCHOBE UMEIOIINUXCS MaTepUaibHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHIA.

COIEPKAHUE OBYYEHUS

10 KJIACC



CopepxaHue Nporpammsl, BBIIEIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY IOCYAAPCTBEHHOM MTOrOBOM
arrectaiuu (I'MA).

Tema 1. buosorusi Kak HayKa

CoBpemenHast OnoyIOrusl — KOMIUIEKCHasi Hayka. Kpartkast ucropus pazButusi Ouonoruu. bruonorndyeckue
HAyKH U U3ydaemble UMH MpoodiemMbl. DyHIaMeHTaIbHbIE, TPUKIAIHbIE U TOMCKOBBIE HayYHbIE UCCIIEI0BAHUS B
ouosorum.

3HaueHue 6uonoru B pOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYy4HOI KapTuHbl Mmupa. [Ipodeccun,
CBsI3aHHBIE ¢ OMooruel. 3HaueHne OMOJIOTUU B MPAKTHUECKON EATENFHOCTH YeJI0BEKa: MEIHUIIMHE, CETbCKOM
X0351CTBE, IPOMBILIJIEHHOCTH, OXPAaHE IIPUPOJIBI.

JdemoHcTpauuu

[Toptpetsr: Apucrorens, Teodpact, K. JIuaneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I'. Menaens, B.
. Bepuanckuid, U. I1. [TaBnos, U. Y. Meunukos, H. 1. BaBunos, H. B. Tumodees-Pecockuii, JIx. Yorcon, @.
Kpuk, /1. K. benses.

Tabmuuet u cxembl: «CBsi3b OMOJOTHUU C APYTUMH HayKaMu», «CrcreMa OMOJIOrMYECKIX HAYK.

Tema 2. ’KuBble cuCTeMbI H HX U3y4YeHUE

JXKuBble cucTembl Kak npeaMer u3ydeHus: ononoruu. CBONCTBA JKUBBIX CUCTEM: €IUHCTBO XMMHUECKOTO
COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CJIOXHOCTh M YHOPSAIOYEHHOCTb CTPYKTYPbI, OTKPBITOCTD,
camMoOpraHu3alus, CAMOBOCIIPOU3BE/IEHUE, PA3/IPA)KUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM oOpraHu3anuu JKHUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKAHEBbIM, OpraHU3MEHHBIH,
MOMYJISIITAOHHO-BUIOBOM, SKOCHCTEMHBIH (OMoreoneHoTrHIeckuii), onocdepusriid. IIporeccsl, mpoucxoasimue B
KUBBIX cucTemax. OCHOBHbIE MpHU3HAaKU >XUBOro. JKu3Hb Kak (opma cymiecTBoBaHUS Marepuu. Hayku,
M3Y4YaloIlKe )KUBbIE CUCTEMBI Ha PA3HBIX YPOBHSAX OpPraHU3alNU.

N3yuenue xuBbIX cucteM. MeToasl Ouonormdyeckoil Hayku. HabmioneHue, m3aMepeHue, SKCIEPUMEHT,
cucremarusanus, MeraaHanni. [loHATHe O 3aBUCMMOM M HE3aBUCUMOM IepeMeHHOW. IlmanupoBanue
skcriepumenTa. [loctanoBka u mpoBepka runores. Hysnesas runoresa. [lonstiue BbIOOPKH U €€ JOCTOBEPHOCTD.
Paz6poc B 6Gmonorunuecknx qaHHBIX. OLEHKa JOCTOBEPHOCTHU MOJIYYEHHBIX Pe3yabTaToB. [IpUdrHbI MCKa)KEHUS
pe3yabTaTOB 3KCIIepuMeHTa. [[oHsATHE CTaTUCTUYECKOrO TeCTa.

JdemMoHcTpanuu

Tabmunpl u cxembl: «OCHOBHBIC MPU3HAKU KU3HW», «bUONOrndyecKkue cucTembl», «CBOMCTBA KUBOU
MaTepun», «YpPOBHU OpPraHMU3ALMK KUBOW NMPUPOAbD», «CTpOeHUE )KMBOTHOM KIETKW», «TKaHU KUBOTHBIXY,
«CucTeMbl OpraHOB YeJI0OBEUYECKOro opranusmay, «buoreonenos», «buocdepa», «MeToasl u3yueHus >KUBON
IIPUPOJABIY.

ObopynoBanue: mabopaTopHoe OOOpydOBaHWE JUIsI TPOBENCHUS  HAOMIONCHWM, W3MEPEHMUI,
JKCIIEPUMEHTOB.

IIpakTnueckas padora «/cronb30BaHNe Pa3IMYHBIX METOJOB IPU U3YUEHHUH KHUBBIX CUCTEM).

Tema 3. BuoJiorus KieTku

Kinerka — ctpyktypHO-pyHKIIMOHANIBHAS €UHUIIA )KUBOTO. VIcTOpust OTKphITHS KieTku. Pabotsl P. I'yka,
A. Jlesenryka. Knerounas teopus (T. IlIBann, M. lneiinen, P. BupxoB). OCHOBHBIE MOI0KEHUSI COBPEMEHHON
KJICTOYHOU TEOPHH.

MeToabl MOJIEKYISIPHOM M KJIETOUYHOM OMOJIOTUM: MUKPOCKOMNHUS, Xpomarorpadus, a1ekTpodopes, MeTo
MEUEHBIX aTOMOB, JAu(depeHInaTbHoe [IeHTpUGYTrupoBaHue, KYJIbTUBUPOBAHUE KIETOK. M3yuenue
@ukcuposannvix  Kiemox. DIEKTpOHHas MUKpockomusa. Koughokanvmas muxpockonus. Bumanvhoe
(npudsicusHenHoe) usyuenue Kiemox.

JdemMoHcTpauuu

[Toptpertsr: P. I'yk, A. Jleenryxk, T. llIBanH, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuis! 1 cxembl: «CBETOBOI MUKPOCKOID, « DJIEKTPOHHBIM MUKpPOCKOI», «VIcTOpHs pa3BUTHS METOI0B
MUKPOCKOITHI.

O6opynoBaHHe: CBETOBOII MHUKPOCKOI, MUKPOIIpenapaThl PaCTUTEIbHBIX, )KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

IIpakTuyeckasi padora «/3ydueHne MeTOAOB KJIETOUHON Omosoruu (Xpomartorpadusi, 3meKkTpodopes,
middepennmanbHoe neHTpudyruponanue, [1LP)».

Tema 4. Xumu4yeckasi OpraHu3anus KJIeTKH



XUMHYECKUN COCTAaB KJIETKA. Makpo-, MHUKpO- WM YJIbTPAMHUKPODJIEMEHTHL. Boma um e€ posb Kak
pacTBOpUTENIS, peareHTa, y4yacTHe B CTPYKTYPUPOBAHUU KJIETKH, TEIJIOPEryIsuud. MuHepaabHble BEIleCcTBa
KJIETKH, UX OMOJIOTHYecKas posib. Pojb KAaTHOHOB 1 aHUOHOB B KJIETKE.

Oprannueckue BeecTBa KJIeTKU. buonorndyeckre mouMepsl. beiakn. AMHHOKHCIOTHBIN COCTaB OCJIKOB.
CrpykTypsl OenkoBoi Mojekynbl. [lepBuuHas cTpykTypa Oeika, MenTHIHas CBs3b. BropuyHas, TpeTWdHas,
4yeTBepTHUHas CTPYKTyphl. Jlenatypanus. CBoiictBa 6enkoB. Kimaccuduxanus 6enkos. buonornyeckue GpyHkumuu
oenkoB. [Ipuonoi.

VYrneBoabl. MoHOcaxapupl, AUcCaxapu/Ibl, OJUrocaxapuabl U nouucaxapuabl. OOUIMil MIaH cTpoeHus U
(U3MKO-XMMHUYECKUE CBOMCTBA YIiIeBOI0B. bruonorniecknue GyHKINU yrieBOIOB.

Jlummuaer.  T'mapodubHO-THApOGOOHBIE  cBolicTBa.  Knmaccubukamus aunuaoB. Tpurimmepumsl,
dbocomunuabl, BOCKH, CTepouabl. buonormueckue QyHkmum Junuao. OOmIHe CBOWCTBA OHOJIOTHYECKHX
MeMOpaH — TeKy4ecTbh, CHIOCOOHOCTh K CaMO3aMbIKaHHIO, ITOJIYIPOHUIIAEMOCTb.

HyxneunoBbie kucnotel. JIHK u PHK. Crpoenue nyknenmHoBbix kucinoT. Hykneoruasl. [lpuniun
komruieMeHTapHocTu. IlpaBmwno Yapradda. Crpykrypa JIHK — nBoiinas crnupans. MecToHaxoXaeHUE H
ounonornueckue pynknuu JJHK. Bugsr PHK. @ynkuuu PHK B kierke.

Crpoenue monekynbl AT®. Makposprudeckue cBsizu B mojiekyie AT®. buonoruueckue pynkiun ATO.
BoccranoBneHHbIE TMEPEeHOCUMKH, HX (QYHKIUA B KJIeTKe. Jlpyeue Hykneozuompugocghamer (HTD).
CeksenupoBanue JJHK. Memoowv: cenomuru, mpanckpunmomuxu, npomeomuxu.

CtpykTypHas OH0JIOTHs: OMOXMMHUYECKHE i OMO(PU3NIECKUE UCCIIEIOBAHUS COCTAaBA U MMPOCTPAHCTBEHHOM
CTPYKTYphl OuoMoneKkyl. Mooderuposanue cmpykmypol U @QYHKYuUl OUOMONEKYT U UX KOMNJIEKCOS.
Komnvromepnuiii ouzaiin u opeanuieckutl cunmes OUOMONEKYL U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpamun

[optpertsr: JI. [lonunr, Jx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, @. Caunrep, C. [Ipy3unep.

Huarpammbl: «Pacnpenenenne XMMHUYECKUX JIEMEHTOB B HEXKHUBOM Mpupoae», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOIEN.

Tabmuie! u cxemsl: «lleproguueckast TabaMIIa XUMUYECKUX 3JIEMEHTOBY, «CTpOEHHE MOJIEKYIIbI BOABIY,
«BemectBa B coctaBe opranu3mMoBy», «CTpoeHHE MOJEKYNbl Oenka», «CTpyKTypbl OEIKOBOW MOJEKYIBI»,
«CTpoeHHe MOJIEKYT YIIIeBOJ0B», «CTpOeHHe MOJIEKY IMMUI0BY, «HyKIenHOBbIE KUCTOThI», «CTpoeHue
MoJieKyJibl ATOy.

O6opynoBaHue: XUMUYECKas IOCyJia 1 000pyAOBaHHE.

JlaGopatopHas pa6ora «O0GHapyxeHHe OETKOB ¢ TOMOIIbI0 KAaU€CTBEHHBIX pPeaKLuii».

JlabopaTopHnas padora «lccienoBaHne HYKJIEMHOBBIX KHCIIOT, BBIJEJIEHHBIX W3 KJIETOK PAa3JIMYHBIX
OpPraHHU3MOB.

Tema 5. CTpoenue U pyHKINH KJIETKH

Tumnel KJIeTOK: 3yKapuoTHyeckas U nmpokapuotuueckas. CTpyKTypHO-()yHKIIMOHAJIbHBIE 00pa30BaHUS
KJIETKH.

Crpoenue npokapuoTHueckoi kieTku. Kierounas crenka Gakrepuit u apxeil. OcoO€HHOCTH CTPOEHUs
rerepoTpoHON U aBTOTPO(HOM MPOKAPUOTHUECKUX KIETOK. MeCTO U poJib POKapuOT B OMOLIEHO3aX.

Crpoenue 1 (yHKIIMOHHPOBAHUE dyKapuoTH4YecKoi kieTku. [Inasmarndeckas memOpaHa (IuiasmManemMma).
Crpykrypa miasmatuueckoi MmeMOpaHbl. TpaHCIIOPT BELIECTB Yepe3 MIa3MaTHUYECKyl0 MEMOpaHy: MMacCUBHBIN
(muddy3us, obneru€éHHas auddysus), akTUBHBIM (NEPBUYHBIN M BTOPUYHBIM AaKTUBHBIM TPaHCIOPT).
[Tonynporumaemoctr MeMOpanbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHJIIOIUTO3: MHUHOIUTO3, (HaromuTos.
Ox3ouuTo3. Knerounas crenka. CTpykTypa v QyHKIIMH KJIETOYHOM CTEHKH pacTeHHi, TpHOOB.

Huromnnasma. [{uto3omb. [{utockenet. [Bmxenne muromiazmel. Opranou bl kKieTku. O1HOMeMOpaHHbIE
OpraHOM[BI KJIETKHU: 3HJoIUIa3MaTndeckas cetb (D11C), anmapar [ 'oibaKu, TM30COMBI, UX CTPOEHUE U (PYHKITUH.
B3aumocBsi3p  0JHOMEMOpPAaHHBIX OpPraHOMAOB KJIeTKH. CTpoeHHe TpaHyJISIpPHOIO peTukyinyma. Mexanusm
Hanpasnenuss 6eirkog ¢ OIIC. Cunre3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkwii
(arpanynsipHBII) SHAOIUIa3MaTHUECKUN peTukyiayM. CekperopHas ¢pyHkius annapata ['onbmxu. Moouguxayus
benxoe 6 annapame [ onvoxcu. Copmupoexa 6enkos 6 annapame I onv0ixcu. TpaHCTIOPT BELIECTB B KIETKE.
Bakyonu pactutenbHbIx KieToK. Kiterounslit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABI KJIETKU: MHUTOXOHJPHH, IUIACTHIBL. [Ipoucxodscoenue Mumoxonopuil u
naacmud. Cumobuoeenes (K.C. Mepesckosckuii, JI. Mapeynuc). Ctpoenne n GyHKIIMM MUTOXOHAPUNA U TUIACTH/L.
[lepBUYHbIE, BTOPHYHBIE U CIO0XKHbIE TIACTH/IBI (POTOCHHTE3UPYIOMINUX 3YKapUOT. XIIOPOILIACTHI, XPOMOILIACTHI,
JIEUKOTIIACTHI BBICIIUX PACTEHUM.



HememOpanuble opraHougsl kietku CrpoeHue ¥ (QYHKIMM HEMEMOpaHHBIX OPraHOMIOB KIIETKH.
PuGocomsl. IIpomescymounvie punamenmol. MuUkpoduIaMeHTbl. AKmuHo8ble MUKpoguiamenmeol. MpllIeyHbIE
KIIETKH. AKMuHo8ble KOMNOHEeHmMbl HeMblieyHblX Kiemok. Mukporpyoouku. Kinerounsiii nentp. CtpoeHue u
IBUKEHHE >KTYTUKOB M pecHU4YeKk. Mukporpybouku muroruiasmel. Llentpuons. benku, accoyuuposanHvle c
MuKpoghunamenmamu u muxpompyoouxkamu. Momophule 6enxu.

SAnpo. OOGomouka snpa, XpOMaTHH, KapuOIUIa3Ma, SAPBINIKH, MX CTpoeHHe W (QyHKUUU. SnepHbIit
OenkoBbIii MaTpukc. IIpocTpaHCTBEHHOE pPACHOJIOKEHHE XPOMOCOM B HMHTEp(a3HOM sjpe. Dyxpomamuu u
cemepoxpomamun. benku XpoMaTWHa — TUCTOHBL. J{uHamuka s0epHou 00010uKu 6 mumose. AHoepHvill
mpauncnopm.

Krnerounsie BkimtoueHus. CpaBHUTENbHAS. XapaKTEPUCTUKA KIIETOK SYKapHUOT (PacTUTENbHOMN, )KUBOTHOH,
rpuOHOI).

JdemoHcTpauuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabnuupl u cxembl: «CTPOCHHE YYKAPUOTHIECKOHN KIETKN», «CTpoeHHe )KUBOTHOHN KIIeTKH», «CTpoeHuE
pacTUTENbHOU KIETKN», «CTpOoeHUuEe MUTOXOHAPUNY, «Sapo», «CTpoeHue npoKkapuoTUIECKON KIETKU.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl PAaCTUTENBHBIX, JKHUBOTHBIX  KIIETOK,
MUKPOIPENapaThl OaKTePHATbHBIX KIETOK.

JlabopaTopHas padora «/3yyeHue cTpoeHus KJIETOK pa3aIuyHbIX OPraHU3MOB.

IIpakTnyeckas padora «3yueHue cBONCTB KIETOYHONH MEMOpaHbI».

JlabopaTopHas padora «lccienoBanue mia3mosnusa 1 JemIa3MoIn3a B PACTUTEIbHBIX KIETKaX.

IIpakTnueckas padora «3yueHue IBUKEHHS IUTOIUIA3Mbl B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelllecTB U MpeBpallleHHe JHEPTHU B KJIeTKe

AcCUMHIISIINS ¥ JUCCUMIUISIUS — JBE CTOPOHBI MeTabonu3Ma. Turbl oOMeHa BEelecTB: aBTOTPOPHBIN U
rerepoTpoHbI. YyacThe KucIopoJa B OOMEHHBIX Ipolieccax. JHepreTudeckoe oOecrnedyeHHue KIETKU:
npeBpamieHrne AT® B 0OMeHHBIX nporeccax. GepMeHTaTUBHBIN XapaKTep peakiiii KIeTOYHOro MeTaboIu3Ma.
@depMeHTBI, HX CTpOEHHE, cBOWCTBa M MexaHu3Mm JeicTBus. Kodepmentsl. Otanuus ¢GepMeHTOB OT
HEOpraHMYECKUX KaTalnu3aTopoB. benku-aktuBatopsl U OEIKU-UHTHMOUTOpPBI. 3aBUCUMOCTb CKOpPOCTHU
(epMEeHTAaTUBHBIX PEaKIUil OT pa3INYHBIX (HAKTOPOB.

[lepBUUHBI CHUHTE3 OpPraHWYecKUX BellecTB B KieTke. DOTOCUHTE3. AHOKCUCEHHbIU U OKCULEHHbIIL
domocunmes y 6axmepuu. Ceemocoduparowjue nueMeHmvl U NuUSMeHmvl peakyuoHHo2o yernmpa. Poib
XJIOpOIUTacTOB B Tiporecce porocunte3a. CBeToBast u TeMHOBas dasbl. Pomoovixanue, C3., Cs-. u CAM-munsi
domocunmesa. IlponykTuBHOCTh (OTOCUHTE3a. BiusiHMe pa3nuuHbIX (DaKTOPOB HA CKOPOCTh (DOTOCHHTE3A.
3HavyeHue POTOCHHTE3A.

XemocuHTte3.  Pa3sHooOpazue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTpUQHUIMpYyIOIIME  OaKkTepuH,
xKene300aKkTepuu, cepoOaKTeprH, BOJIOPOIHbIE OaKTepun. 3HaU€HHE XeMOCHHTE3A.

AHarpobOHble opranu3mbl. Bunbl Opokenus. [IpoaykTsl OpokKeHHsI M UX HCIIOJIIB30BAHHE UYETOBEKOM.
AHa3poOHBIE MUKPOOPTaHU3MbI KaK 00BEKThl OMOTEXHOJIOTUU U BO30yuTENIN O0sIe3HEH.

AdpoOHBIE OpraHu3Mbl. OTallbl SHEpreTHyeckoro obmena. lloaroroBurenbHbl sTan. [nukonus —
0ECKHCIOPOAHOE PACUIECTIIICHUE TTTIOKO3BI.

buonoruueckoe okucieHue, UM KIETOYHOE AbIXxaHue. Pojib MUTOXOHIpHI B ITpolieccax OMOJI0rnYecKoro
okucnenus. Lukmnueckue peakuuu. OxucautenbHoe GochopunupoBanue. IHnepeus MemMopanno2o epaouenma
npomonos. Cuumez ATD: paboma npomonnou ATD-cunmaszwvl. llpenmyriecTBa a’poOHOTO MyTH OOMEHa
BELIECTB Mepes aHadpoOHbIM. D(P(HEKTUBHOCTh IHEPTETUYECKOTO OOMEHa.

JdemMoHcTpanuu

[Toprpetsr: [Ix. IIpuctin, K. A. Tumupszes, C. H. Bunorpaackunii, B. A. Durensrapar, [1. Mutuem, I
A. 3aBap3uH.

Tabmuupl 1 cxeMbl: «DOTOCHHTE3Y», «IHEpPreTHUeCKuii oOMen», «buocuaTe3 Oenkay, «CTpoeHue
bepmenTa», «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOH MHKPOCKOT, 000pYAOBaHUE JUIsl IPUTOTOBJICHUS MOCTOSTHHBIX U BPEMEHHBIX
MHUKpOIPENapaTos.

JlabopaTopHasi padora «/3ydyeHne KaTalUTUYECKON aKTUBHOCTH (DEpMEHTOB (Ha MpUMeEpe aMIIIa3bl UITU
KaTasas3bl)y.

JlabopaTtopuasi paGora «/3ydeHue ¢depMEHTATHBHOTO pacHICIUICHUS TIEPOKCHAa BOAOpPOaa B
PACTUTENBHBIX U KUBOTHBIX KJIETKAX).

JlabopaTopHas padora «CpaBHEHHE MTPOIIECCOB (POTOCUHTE3a K XEMOCHHTE3a».



JlabopaTopHasi pa6oTa «CpaBHEHHE MTPOLIECCOB OPOKCHHUS U ABIXAHUS.

Tema 7. HacaeacTBenHasi nHGopManus M peaju3anus eé B KIeTKe

Peaknun marpuuyHoro cuures3a. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO CHUHTE3A.
Peanmuzamus nacneactBeHHo mHbopMaruu. ['eHeTHUECKil KO, €ro CBOMCTBA. TpaHCKPUIIIIUS — MaTPUYHBIN
cunre3 PHK. [IpuHUMIOBI TpaHCKpUNIMU: KOMIUIEMEHTAPHOCTbh, AHTUIAPAJUICIIBHOCTh, ACHMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancnsnus u e€ stansl. Yuactue TpancnopTHsix PHK B 6nocunTese Oenka. YciaoBus OnocunTesa 6emka.
KoaupoBanue amunokuciot. Poiabs pubocom B 6uocunTe3e 6emnka.

Coepemennvie npedcmasnenusi o cmpoenuu 2enog. OpraHusanys eHoMa y IPOKapUOT U 3YKapHUOT.
Perynsamus akTUBHOCTH TeHOB y mpokapuoT. ['mmoreza omepona (. Xako6, XK. Mano). Moxrexynsapuoie
MeXaHUusMbl IKCnpeccuu 2eHo8 y aykapuom. Ponb xpomamuna 6 pecyiayuu pabomul 2eHos. Perynsius 00MEeHHbBIX
IIPOLIECCOB B KieTKe. KiieTouHblii roMeocTas.

Bupycbl — HekneTouHble (OPMBI KU3HH W OOJUraTtHbie mapasuThl. CTPOEHUE MPOCTHIX U CIOKHBIX
BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. ;Kusznennwviti yuxkn [HK-cooepocawux supycos, PHK-cooepacawux
gupycos, bakmepuogazos. Obpamnas mpanckpunyus, pesepmasa, UHmezpasa.

Bupycupie 3aboneBanusi yenoBeka, >KUBOTHbIX, pacteHuid. CIINI, COVID-19, coumanbHpie #u
MEIULUHCKUE MTPOOIIEMBI.

buoungopmamuxa: unmezpayus u ananusz 6onvuux maccusos («bigdata») cmpyxmypmuvix 6uonocuieckux
Ooannvix. Hanomexnonozuu 6 ouonocuu u meouyune. Ilpoepammupyemoie pyukyuu denxos. Cnocodwl docmasxu
JIeKapcme.

JdeMoHcTpamun

[Toptpetsr: H. K. Kosbrios, JI. . UBaHOBCKUIA.

TaGmuuer 1 cxembl: «bruocuaTes Oenkay, «I eHeTnueckuit Koay, «Bupyce», «baktepuodarm.

IIpakTuyeckas padora «Co3aHue MOJIEIIN BUPYCay.

Tema 8. ’Ku3HeHHBbI HHKJ KJIETKH

Krnerounsnii nuki, ero mepuonsl u perynsauusa. HMutepdaza u muto3. OcoOEHHOCTH MPOIECCOB,
nporekaromux B uHTepdaze. [loaroroBka kietku k naeneHuto. [IpecuHTeTmyeckuii (MOCTMUTOTUYECKHI),
CUHTETUYECKUN U MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) epro sl HHTEP(DA3HI.

Marpuunsiii  cunte3 JIHK — permmmumkanus. Ilpmanunsr perumkanuu  JIHK: xommemenTapHOCTS,
MOJIYKOHCEPBATUBHBIM CUHTE3, aHTUNapayenbHocTh. Mexanusm pemukanuu JJHK. Xpomocomsl. Ctpoenue
xpomocoM. Termomeps! u TenomMepaza. XpOMOCOMHBIN HAOOP KJIETKU — KapUOTHUIL. JIUIITONIHBIA U TarIonHBINA
Habops! XxpoMocoM. ['oMonoruuHbie XpoMocoMBl. [10510BbIE XPOMOCOMBI.

Jlenenue kieTku — MuTo3. CTaMM MUTO3a U IPOUCXOIAIIME B HUX Ipouecchkl. Tunbsl Muto3a. Kapuokunes
U IUTOKHMHE3. brojornyeckoe 3Ha4yeHne MUTO3a.

Perynsmus mutoTndeckoro rukia kietku. [Iporpammupyemas kjaeTodHasi THOENb — aronTo3.

Knerounoe sapo, XpoMocoMbl, (yHKLUHMOHalbHAs TE€HOMHUKA. Mexanuzmsl  nponughepayuu,
oughgepenyuposxu, cmapenus u euderu xiemox. «Lugposas xknemkay — oOuoungopmamuueckue mooenu
@dyHKYUOHUPOBAHUS KIeMKU.

JdemMoHcTpanuu

Tabnuie! u cxembl: «KU3HEHHBIN UK KIETKWY», «Muto3», «Ctpoenue xpomocom», «Permuxarms JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOT, MUKpoTpenapaTsl: «MHUTO03 B KJIIETKaX KOPEIIKa JTyKay.

JlabopaTopHasi paborta «3ydeHre XxpoMoCcoM Ha TOTOBBIX MUKpPOIIpenapaTax.

JlabopaTopHas padora «HabmtoneHne MuTo3a B KiIeTKaX KOHUMKA KOpeHIKa JyKa (Ha TOTOBBIX
MHUKpOIpenaparax)».

Tema 9. CTpoenue U pyHKIIMH OPraHU3MOB

buonoruueckoe paszHooOpazue opranu3MoB. OJHOKIETOYHBIC, KOJOHHUAJIbHBIC, MHOTOKJIETOYHBIC
OpTaHU3MBI.

OcoOeHHOCTH CTPOEHUST U KU3HEIEATEIbHOCTH OHOKIETOUYHBIX OpraHu3MoB. bakTepuu, apxen,
OJTHOKJIETOYHbIE TPUObI, OTHOKJIETOYHBIE BOJIOPOCIIH, APYrue NpOoTUCTHI. KooHMambHbIe OpraHU3MBI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO Opranu3ma. TkaHH, OpraHbl U CUCTEMbI OpraHoB. OpraHu3M Kak
eauHoe nenoe. ['omeocras.

Txanu pacteHuii. TUMNBI pacCTUTENBHBIX TKaHEH: 00pa3oBaTeIbHasl, MOKPOBHAS, IPOBO/SINAS, OCHOBHAS,
MexaHnuyeckas. OcCoOOEHHOCTH CTpOeHUs], PYHKIIUN U pacloyIOKEeHUs TKaHEH B OpraHax pacTeHHI.

TkaHu KMBOTHBIX U YeNOBEKA. THUIBI )KMBOTHBIX TKAHEH: ANUTENNANIbHAS, COeIMHUTEIIbHAS, MbIIICYHAs,
HepBHast. OcoOeHHOCTH cTpoeHus, QYHKIIUI U pacTonokKeHHs TKaHel B opraHax »KMBOTHBIX U Y€JIOBEKa.



Opranbl. BereratuBHble ¥ reHEepaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB KUBOTHBIX U
yenoBeka. OyHKIMU OpraHoB M CUCTEM OpPIraHOB.

Omnopa tena opranu3zMoB. Kapkac pactenuit. CkeneTbl OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX.
HapyxHbiii 1 BHyTpeHHUH ckeneT. CTpOSHUE U TUIIBI COEAMHEHUS KOCTEH.

JIBM>KeHHME OPraHU3MOB. J[BIKEHUE OHOKIETOUYHBIX OPraHU3MOB: aMEOOHMTHOE, KTYTHKOBOE, PECHUYHOE.
JIBrKE€HNE MHOTOKJIETOYHBIX PACTEHWI: TPONM3Mbl M HACTHM. J[BMKEHHME MHOIOKJIETOYHBIX JKUBOTHBIX M
4eJIoBeKa: MbllieyHas cuctema. Peduiekc. CkeneTHbie MBIl U UX padoTa.

[Iuranue opranusmoB. llornomeHnne BOAbI, YIJIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB PACTEHUSIMM.
[Iutanue KUBOTHBIX. BHYTPHUIOJIOCTHOE © BHYTPUKJIETOYHOE NUILIEBapeHUE. [IuTaHue MNO3BOHOYHBIX
XKUBOTHBIX. OTaensl nuuieBapuTeNbHOro tpakta. [IumeBapurensHble kene3bl. [lumeBapurtenbHas cucteMa
YEJIOBEKa.

Jbixanue opranu3moB. Jlpixanue pacrenuil. Jlpixanue «uBoTHbIX. Juddy3us razos yepes moBepxHOCTh
kinetku. Koxxnoe papixanuwe. JlpixatenpHash moBepxHOCTh. JKaGepHoe u nérouHoe apixaHue. Jlpixanue
ITI03BOHOYHBIX KUBOTHBIX M YEJIOBEKA. DBOJIIOLMOHHOE YCIIOKHEHUE CTPOCHHUS JIETKUX MO3BOHOYHBIX KUBOTHBIX.
JpixaTenbHasg cUcTeMa 4YesioBeKa. MexaHW3M BEHTWISUMM JIETKHX Y NTUL M MIEKONMTAOIUX. Peryisius
nbixanus. /{pixaTenbHbie 00bEMBI.

TpancnopT BewEeCTB Yy OpraHu3MoB. TpaHCIOPTHBIE CHCTEMBbI pacTE€HUW. TpaHCHOPT BEIIECTB Y
#KUBOTHBIX. KpoBeHOCHast cucrteMa u e€ opranbl. KpoBeHOCHast cucTtemMa Mo3BOHOUYHBIX )KMBOTHBIX U YEJIOBEKA.
Cepaue, KpOBEHOCHBIE COCYIBI M KpoBb. Kpyru kpoBooOpamieHus. DBONIONMUOHHBIE YCIOKHEHHSI CTPOSHUS
KPOBEHOCHOI cHCTEeMBbI TIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsiusi.

Brinenenue y opranuzmoB. Boiienenue y pactenuil. Beinenenue y »xuBoTHbIX. COKpaTUTENIbHbBIE BAKYOJIH.
Opransl Bbifenenusa. PuiabTpanus, ceKkperuss U o0paTHOE BcachblBaHME KaK MEXaHHU3Mbl pabOThl OpPraHoB
BblieneHUs. CBsA3b MOJIOCTH Tejda ¢ KPOBEHOCHOM M BBIIEIUTENBHOW cucTeMaMU. Bbiienenue y no3BOHOUYHBIX
KUBOTHBIX U uenoBeka. [louku. Ctpoenue u ¢pyHkimonupoBanue Hedpona. OOpa3oBaHHe MOUH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3aluTa y OAHOKJIETOYHBIX OpraHu3MoB. Criopsl OaKTepHil ¥ HUCTHI IPOCTEHIINX.
3ammra y MHOTOKJIETOUHbIX pacTeHuid. Kytukyna. CpencrBa macCUBHOM M XUMUYECKOH 3a1UThl. DUTOHIUIBL.

3amuTa y MHOTOKJIETOUHBIX JKUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIE. 3allUTa OpraHu3Ma OT 0OJie3HEH.
NmmynHast cucrema uenoBeka. KieToO4yHbI M TyMOpalbHbIH MMMYHHTET. Bpokn&HHBINM U TpUOOpETEHHBIN
cnenuduueckuii UMMyHHTET. Teopus KiIOHaIbHO-celekTuBHOTO uMMyHuTeTa (I1. Dpnux, ®. M. bepuer, C.
ToneraBa). BocnanurenbHble OTBETHI OPraHU3MOB. Pojib BPOKAEHHOTO UMMYHUTETA B PAa3BUTUU CHUCTEMHBIX
3a00JIeBaHUH.

PazapaxxuMocTs 1 peryndnuus y Opranu3MoB. Pa3apakuMocTh y OAHOKJIETOYHBIX OPraHU3MOB. TaKCHCHI.
PazgpaxkumocTs u peryisinus y pacteHuil. PocToBble BemecTBa 1 UX 3HaYEHUE.

HepBHast cucrema u peduiekTopHas perynsius y S>KUBOTHBIX. HepBHas cuctema M €€ OTIENBbI.
OBOJIOIIMOHHOE YCJIOXHEHUE CTPOCHHUS HEPBHOM CHCTEMBbl Yy KHUBOTHbIX. OTAenbl TOJOBHOIO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduiekropHas nyra. be3ycnoBHbie U ycIoBHBIE pedIEKCHI.

['ymopanbHast perynasiuvss ¥ 3HIOKPUHHAS CUCTEMa >KMBOTHBIX M 4eloBeka. JKene3bl SHIOKPHUHHOMN
CUCTEMBI U UX F'OPMOHBI. JlelicTBHEe rOpMOHOB. B3anMOCBSA3b HEPBHOM M DHAOKPUHHOU cucTeM. I'unoranamo-
runodusapHas cUCTeMa.

JdemMoHcTpanuu

IToprper: . 11. ITaBnos.

Tabmumpl w1 cxembl: «OAHOKJIETOYHBIE BOJOPOCITH», «MHOTOKJIETOUHBIE BOJIOPOCTH», «bakTepum,
«IIpocreiimme», «OpraHbl IIBETKOBBIX pacTeHUi», «CHUCTEMbl OpPraHOB MO3BOHOYHBIX >KMBOTHBIX»,
«BuyTpeHHee cTpoeHue HaceKoMmbix», «TkaHu pactenmit», «KopHeBbie cuctembl», «CTpoeHHE CTeOsI»,
«CTpoeHHe NTUCTOBOM TUIACTUHKNY, «KaHU )XKUBOTHBIX», «CKeleT uenoBekay, «lluiieBapurensHas cucteMay,
«KpoBeHocHas cucrema», «/lpixarenbHas cucrema», «HepBHas cucrema», «Koxa», «MplllieyHasi cuctema,
«BpinenmurensHas  cucrema»,  «OHAOKpHHHas  cuctema», «CrtpoeHne  mblmue», «MMmyHHATETY,
«KumeunomnonoctHeie», «Cxema NUTaHUS pacTeHUi», «KpOBEHOCHBIE CUCTEMBI IMO3BOHOYHBIX JKHBOTHBIXY,

«Ctpoenue ruapsl», «CTpoeHue miaHapumn», «BHyTpeHHee cTpoeHue 10k AeBOTo uepBs», «HepBHas cucrema
peiO», «HepBHas cuctema nsarymkn», «HepBHas cucrema npecmbikaromuxcs», «HepBHas cucrema NTHID,
«HepBHas cuctema miiekonuraronmxy, «HepBHas cucrema uenoBeka», «Pediekcy.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpEnapaThl OJHOKJIETOUHBIX OPTaHU3MOB, MUKPOIIpenapaThl
TKaHEed, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, WIJIOKOKHUX, >XUBBIE SK3EMIUISIPbl KOMHATHBIX
pacTteHuii, repOapuu pacTEeHUI pPa3HBIX OTIENIOB, BIAXXHbBIE IpPENapaThl KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX,
KOJUIEKIIMHA OECTIO3BOHOYHBIX )KUBOTHBIX, CKENIET YeIIOBEKa, 000pYyI0BaHHUE IS JEMOHCTPAIMHA TTIOYBEHHOTO U



BO3/YIIHOTO MUTaHUs PACTCHUH, pacleTICHHs KpaxMaia U OeJIKOB MoJ JeiicTBueM (pepMeHTOB, 000py10BaHNE
JUTSL IEMOHCTpPAIUU OIBITOB M0 U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXAaHNU3Ma JIbIXaTeJIbHBIX IBHXKCHHUI,
MO/IETN TOJIOBHOT'O MO3Ta Pa3IN4HbIX KUBOTHBIX.

JlaGoparopHas padora «/3yueHue TKaHEeW pacTeHUI.

JlaGoparopHas padora «/3yueHue TKaHei )KUBOTHBIX».

JlaGoparopHas padora «/3ydeHue opraHoB LIBETKOBOTO PACTEHUSI».

Tema 10. PazmHoOkeHHe 1 pa3BUTHE OPTaHU3MOB

@®opMbI pa3sMHOKEHHUsI OPraHU3MOB: Oecroyioe (BKJIIOYas BETreTaTUBHOE) W MOJIOBOE. Bumabl Gecronoro
Pa3MHOXKEHHUS: TIOYKOBAHUE, CIIOPYJISAIUS, parMeHTalHsl, KITOHUPOBAHHE.

ITonoBoe pasmuoxenue. [lonoBbie kneTku, nim rameTsl. Meio3. Craguu meiiosa. IloBenenue xpomocom
B Meio3ze. Kpoccunroep. buosiornueckuil cMpICil Meio3a M MOJOBOro mpouecca. Melo3 m ero Mecro B
KU3HEHHOM LIMKJIE OPIaHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['amerorenes y »uBoTHbIX. [lonoBbie kene3pl. OOpazoBaHue U pa3BUTHE
II0JIOBBIX KJIETOK. Criepmarorenes u ooreHe3. CTpoeHue MOoJI0BbIX KIETOK.

OmnogoTBOpeHHe W AMOpPUOHAIBHOE pa3BUTHE >KUBOTHBIX. CHoCOOBI OIUTIOIOTBOPEHUS: HaApPYKHOE,
BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTUE OPraHU3MOB (OHTOT€HE3). DMOPHONIOTUs — HAyKa O Pa3BUTUU OPTaHU3MOB.
Mopgoeenez — oona u3z enasuwix npobrem smopuonozuu. Konyenyus mopghocenos u modenu mopgozenesa.
Craauu >MOpHoreHesa >kUBOTHBIX (Ha mpumMepe JrymkH). [podnenue. Tunsl apodnenus. Jemepmunuposantoe
U HedepMuHuposarnnoe opobaenue. bnacmyna, munvt 61acmyn. OCOOCHHOCTH APOOJIECHUS MIICKOMUTAIONIHX.
3apo/bllIeBble JIMCTKU (TacTpyisaus). 3akiajka OpraHoB M TKaHeW W3 3apOJbIIIEBBIX JIMCTKOB. B3ammuoe
BJIUSHUE YacTel pa3BUBAIOLIErocs 3apojpliia (3MOpHOHAIbHAs WHAYKLHMSA). 3akjiajKa IUlaHa CTPOEHUS
KUBOTHOTO KaK pe3y/lbTaT HEpPapXHUeCKUX B3aMMOACHCTBUI reHoB. BiusHue Ha »MOpHOHATBHOE pa3BUTHE
pa3aMYHbIX (PAKTOPOB OKPYXKAIOILIEH Cpebl.

Poct u pa3Butue xuBoTHbIX. [locTamMOpuonansHblii nepuo. [Ipsimoe u Henpsimoe pa3zButue. Pazurtue ¢
MeTaMop(o30M y OECIIO3BOHOYHBIX M TIO3BOHOYHBIX J>KMBOTHBIX. bHOJIOTMYeCKOe 3HAa4YeHHE MPSIMOTO M
HEMpPSIMOT'O Pa3BUTHS, UX PACHPOCTPAHEHUE B Mpupoje. Turbl pocta KUBOTHBIX. DAKTOPHI PErysSILIMU pOCTa
KUBOTHBIX U yenoBeka. CTaauy nocTaMOpHOHAIIBHOTO Pa3BUTHSA Y )KUBOTHBIX U ueoBeka. [lepuoasl onTorenesa
yenoBeka. CTapeHne U CMepTh Kak OMOJIOTHYECKUE MTPOLIECCHI.

Pasmuoxenue u pasButue pacteHuil. 'amerodur u cnopoput. Meiio3 B )KU3HEHHOM LIUKJIE PACTEHUH.
O06pa3oBanue crop B npouecce Meiioza. 'amerorenes y pacteHuid. Omi10J0TBOpEHUE U Pa3BUTHE PACTUTEIBHBIX
opranusmoB. J[BoifHOE OIJI0JOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3MBl PETyJIsIUU OHTOTE€HE3a Y PACTEHUHN U JKUBOTHBIX.

JdemMoHcTpanuu

[Moptpersr: C. I'. Haamun, X. neman.

Tabnuue! u cxembl: «BeretarnBHoe pa3MHOXXeHUE», « Tumbl 6€croaoro pa3MHOKeHHs», «Pa3MHOXKeHne
XJaMUJIOMOHAIb», «Pa3MHOKeHUE 3BrJIEHb», «Pa3MHOXeHue ruape», «Meio3», «XpOMOCOMBDY,
«["amerorenesy», «CTpoeHue SMIEKIETKH U cliepMaTro3ouaa», «OCHOBHbIE CTaJuM OHTOreHesa», «lIpsamoe u
HEenpsiMoe pa3BuTHE», «Pa3BuTHe Malickoro xyka», «PaszButue capaHum», «Pa3Butue narymku», «/IBoiiHoe
OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHUiD», «CTpoeHue CeMsSH OIHOJOJBHBIX W JBYAOJIBHBIX PACTEHUI»,
«OKn3HEHHBI LMK MOPCKOM KamycTel», <«OKW3HEHHBIM LMK MXa», «KU3HEHHBIM LUK IaloOpOTHUKA»,
«KW3HEHHBIN TUKIT COCHBIY.

Ob6opynoBaHue: CBETOBOW MHUKPOCKOII, MUKpPOTIpENapaThl SHIEKIETOK U CIIEpMaTO30U10B, Moenb «Lluk
Pa3BUTHUS JISTYILIKH.

JlabopaTopnasi padora «/13yueHue cTpoeHus MOJIOBBIX KIETOK HAa TOTOBBIX MUKpOIIpENapaTax».

IIpakTnueckas padora «BrlsBIeHNE TPU3HAKOB CXOACTBA 3apO/IbIIIEH TO3BOHOYHBIX KUBOTHBIX).

JlabopaTopnasi padora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BBICILIUX PACTECHUI.

Tema 11. 'enHeTnka — HayKa 0 HACJEeACTBEHHOCTH U H3MEHYUBOCTH OPraHU3MOB

VcTopus cTaHOBJIEHUS M pa3BUTHUS T€HETUKH Kak Hayku. Pabotsl I'. Menpnens, I'. ne ®pusa, T. Moprana.
Ponb oredecTtBeHHBbIX yuéHbIX B pa3Butuu renetuku. Padorsr H. K. Koneuosa, H. U. Basunosa, A. H.
benozepckoro, I'. /1. Kapneuenko, 0. A. ®ununyenxo, H. B. Tumodeesa-PecoBckoro.

OcCHOBHbIE TE€HETHYECKHE TMOHSITHS W CHMBOJBL. ['OMOJOTHYHBIE XPOMOCOMBI, aJJIeJbHbIE TEHBI,
aJIbTEPHATUBHBIE IPU3HAKY, JOMUHAHTHBIN U PELIECCUBHBIN IPU3HAK, TOMO3UI0Ta, TETEPO3UT0Ta, YUCTas JINHUS,
ruOpuabl, reHoTur, @eHoTun. OCHOBHBIE METOJbl TE€HETUKH: THOPUAOIOTHYECKHM, IUTOJOTHYECKHH,
MOJIEKYJIIPHO-TEHETUYECKU .



JdemoHcTpauuu

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. benosepckuii, I
N. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckmii.

Tabmuis! u cxembl: «MeTobl TeHETUKIY, «CXEMBbl CKpELTUBaHUS.

JlabopaTopHas padora «/[po3oduna kak 00bEKT FTeHeTUYECKUX UCCIICTOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBbiii 3akoH MeHaens — 3aKoH eInHOOOpa3usi TMOPHUIIOB MEPBOIrO
nokosieHus. IIpaBuno pomuHupoBanus. Btopoii 3akoH MeHnens — 3aKOH pacUIEIVIEHHsS IPU3HAKOB.
[{uTomornyeckue OCHOBHI MOHOTHOPUIHOTO CKpellMBaHus. [ UoTe3a YuCTOThI raMeT.

Ananusupytoiiee ckpeniuBanue. [IpoMexxyTounblil xapaktep HacleqoBaHus. Pacrieruienre mpu3HakoB
IIPY HEMOJIHOM JOMHHHUPOBAHHUH.

JurnbpunHoe ckpeuBanue. Tperuid 3akoH MeHenst — 3aK0oH He3aBUCUMOT'0 HacJeI0BaHHS ITPU3HAKOB.
[{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIUBAHHUS.

CuerieHHoe HacienoBaHue mpu3HakoB. Pabotrer T. Moprana. CreruieHHOE HaclIeJOBaHHE TEHOB,
HapyLIEHUE CLUEIJICHUS MEKy FeHaMU. XPOMOCOMHAasl TEOpHs HACJIEICTBEHHOCTH.

I'eneruka mosia. XpoMOCOMHBIM MEXAHHU3M OIIPENENIECHUs I0J1a. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
l'omorameTHblii M rereporaMeTHbli moj. ['eHeTmyeckas CTpyKTypa MOJOBBIX XpomocoM. HacnenoBanue
IIPU3HAKOB, CLICIUICHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucreMma. [lneoTponuss — MHOKECTBEHHOE JIECTBHE IreHa. MHOKECTBEHHbBIN
annenusM. BzaumonelictBue HeasenbHbIX reHOB. KommiiemenTapHocTs. Onucras. [lonumepust.

['eHeTnyeckuil KOHTPOIb Pa3BUTHsI PACTEHUM, JKUBOTHBIX M YENOBEKa, a Takke (PU3MOIOTHYECKUX
MIPOLIECCOB, IMOBEACHUSI U KOTHUTUBHBIX (QYHKUMHA. ['eHeTMyeckue MeXaHU3Mbl CUMOMOIeHEe3a, MEXaHU3Mbl
B3aMMOJICHCTBUS «XO3SIMH — Mapa3uT» U «XO35SUH — MHUKpOOHMOM». ['eHeTHueckue acmeKThl KOHTPOJIS U
M3MEHEHHUS HACJIeICTBEHHONW MH(OpMallUU B IOKOJIEHUSIX KJIETOK U OpraHU3MOB.

JdeMoHcTpamun

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

Tabmuup! u cxemsl: «I[lepBbiii 1 BTOpoii 3ak0HBI MeHaensy», « Tpetuii 3akoH Menaens», «AHaau3upyroiiee
ckpeuBanuey», «Hemonnoe nomuHupoBanue», «CIEIICHHOE HACIEIOBAHNUE MPU3HAKOB Y JIPO30(HIIBI,
«['eneruka nona», «Kapuorumn venosekay, «Kapuotun apozoduisi», «Kapuotun nruibl», «MHOKECTBEHHBIN
aienn3My, «B3anMoaencTBre TEHOBY.

O6opynoBaHue: MOJeNb s JEMOHCTpAIMM 3aKOHOB €IMHO00pa3usi TMOPUIOB MEPBOrO MOKOJIEHUS U
pacuUIeIUIeHNs IPU3HAKOB, MOJIENb JUUIS IEMOHCTPALMU 3aKOHA HE3aBUCUMOT0 HACIEA0BaHUS IPU3HAKOB, MOJIEb
JUISL IEMOHCTpALMU CLEIUIEHHOTO HACIEA0BAHMS IIPU3HAKOB, CBETOBOW MHUKPOCKOII, MUKPOIIPEIapar:
«dpo3odumnay.

IIpakTnueckas padora «/3yuyeHue pe3yabTaToB MOHOTHOPHUIHOTO CKPELIMBAHUS Y IPO30(PHIIBDY.

IIpakTnueckas padora «3yueHue pe3ynbTaToB AUTHOPUIHOTO CKPEIIUBAHUS Y APO30(DUIBI».

Tema 13. 3akoHOMePHOCTH H3MEHYUBOCTH

BsaumopeiictBue reHoruna u cpeapl npu (opmupoBaHuM (eHoTuna. M3MEHUYMBOCTh TNPHU3HAKOB.
KauecTBeHHBIE M KOJTMUECTBEHHBIE IPU3HAKU. BUbl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAS.

MonudukanonHas n3MeHYuBOCTh. Posib cpenpl B GOpMUPOBAHUN MOAM(PHUKAITMOHHON M3MEHUYMBOCTH.
Hopma peakuun npusHaka. Bapuanumonnslii psq u BapuanvoHHas kpusas (B. Horanncen). CpoiicTBa
MO (PUKAITMOHHON U3MEHUYUBOCTH.

I'enoTunuueckass M3MeHUMBOCTb. CBOMCTBA I'€HOTUIIMYECKOW W3MEHUYMBOCTH. BHIbBl reHOTMIIMYECKOU
M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KombOunatuBHast n3amMeHunBOoCTh. Meiio3 U MOJI0BOM MpoIiecc — OCHOBa KOMOMHATUBHON M3MEHUYHUBOCTH.
Posb KOMOMHATHBHOWM N3MEHUYMBOCTH B CO3aHUU FEHETUYECKOTO pa3Ho00pa3us B Mpe/esiax 0JHOro BUA.

MyTanuroHHass U3MEHYMBOCTh. BUIbI MyTalMii: T€HHbIE, XPOMOCOMHBIE, F€HOMHbIC. CIOHTaHHbBIE M
WHYLIUPOBAHHbIE MyTallUK. SIepHBbIE U LUTOIIa3MaThueckue MyTaiuu. CoMaTUYeCKUE U MOJIOBbIE MYTallUU.
[IpynurHBEI BO3HUKHOBEHHS MyTaluid. MyTareHsl 1 UX BIUSHUE HA OPTraHU3MbI. 3AKOHOMEPHOCTH MYTallHOHHOTO
mmporecca. 3aKOH TOMOJIOTMYECKUX pAOB B HacieAcTBeHHOM u3meHunBocTH (H.M. BaBunos). Buesnepnas
M3MEHYMBOCTh U HACIEACTBEHHOCTD.

Onueenemuxa u dNUSEHOMUKA, PONb INUSEHEMUUECKUX (aKmMopos 6 HACIe008aHUU U UMEHYUBOCTU
GeHomunuyeckux npusHaKos y Op2anu3Mos.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pu3, B. Noranucen, H. 1. BaBuios.



Tabmuier 1 cxeMbl: «Buapl u3MeHYMBOCTHY, «MoauduKanoHHasT U3MEHUYUBOCTEY, «KoMOMHATHBHAS
W3MEHYMBOCTHY, «Meio3y, «OmnonoTBopeHney, «I eneTnyeckue 3a00IeBaHus YeT0OBEKay, «BUapl MyTaruiiy.

O6opynoBaHue: )KUBbIE U TepOapHbBIC SK3EMILISIPbl KOMHATHBIX PACTeHUN, pUCYHKH ((poTorpadun)
YKUBOTHBIX C Pa3IUYHBIMUA BUIAMH U3MEHYUBOCTH.

JlabopaTopuasi paGora «MccrnenoBaHue 3aKOHOMEpPHOCTEH MOAU(DHUKAITMOHHON HM3MEHYHUBOCTH.
[TocTpoeHne BapuallmOHHOTO psi/ia U BapUALMOHHOW KPUBOW.

IIpakTnyeckas padora «Myrtaun y Apo30(uis! (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTnKa Yel0BeKa

Kapuorun yenoeka. MexayHapoiHas mporpamma MCClIeJOBaHUs T€HOMA YeJIoBeKa. MeTo bl 3y4eHus
TCHETUKHM YeJIOBEKAa: T'CHEaJOTHYeCKHi, OJIM3HEIOBBIN, ITUTOTCHETHYECKUH, MOMYISIIHOHHO-CTATUCTUICCKHM,
MOJIEKYJIIpHO-TeHeTUUeCKUH. COBpPEMEHHOE OIpENeSIEHNe TI€HOTUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTHUIIMPOBaHKE, B TOM uncie ¢ nomoinbto [11[P-ananu3a. HacnencrBennsle 3a0oneBanus yeaoBeka. | eHHbIe
U XpPOMOCOMHBIE Oo0yie3HM denoBeKa. boje3Hu ¢ HaciaeICTBEHHOH MpenpacloioKeHHOCThI0. 3HAueHUe
MEIWIIMHCKOW TEeHETHUKH B MPEAOTBPAIICHUU W JICYCHWU TCHETHUYECKUX 3a00JieBaHUN YeloBeka. Meauko-
TF€HETUYECKOE KOHCYJIbTHpOoBaHHE. CTBONOBBIE KIETKU. [IoHATHE «T€HETHUECKOro Ipy3a». DTUUECKUE aCIEKThI
uccae0BaHui B 00J1aCTH PeIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GakTOpbl MOBBIIMIEHHON YYBCTBUTEIBHOCTH 4YeJOBEeKa K (PU3MUECKOMY U XUMHUUYECKOMY
3arpsI3HEHUIO OKpYX aroulel cpepl. [ eHeTrnueckas npeapacnoioKEeHHOCTh YEJI0BEKa K MaTOJIOTUSsIM.

JdeMoHcTpanuu

Tabnuubl u cxemsl: «Kapuotumn yenoBeka», «MeToapl U3ydeHUs] TEHETUKHU YelioBeKay, «[ eHeTnueckue
3a005IeBaHUs YEIIOBEKAY.

IIpakTnyeckas padora «CocraBieHUE U aHAJIU3 POJOCIOBHOM».

Tema 15. Cenekuusi OpranuzMoB

JlomecTukanus v cenekius. 3apoKIeHUe ceeKuu u noMectukaruu. Yuenue H. Y. BaBunosa o LlenTpax
MIPOUCXOKJICHUSI 1 MHOTO00pa3ust KyJIbTYPHBIX pacTeHU. PoJib ceneKkiiuu B CO31aHUH COPTOB PACTEHHI U TIOPO.T
#KUBOTHBbIX. CopT, mopoja, mTaMM. 3aKOH T'OMOJIOTHYECKUX PSAOB B HaclleICTBEHHOW m3meHunBoctu H. WM.
BasuiioBa, ero 3naueHue A CEIEKIIMOHHON PabOTHI.

MeTtoapl ceneKuMOHHOM paboThl. MCKycCTBeHHBIH OTOOP: MAacCOBBIM M MHAWBHUIYAIbHBIA. OTarbl
KOMOWHAIIMOHHOM ceneKiuu. VcnbiTanue nmpou3BoauTeNei 1Mo MoToMCTBY. OTOOp MO T€HOTHUIY C MOMOIIBIO
OIICHKU (DEHOTHUIIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ rmomoInbio ananu3a JJHK.

HckyccTBEeHHBIN MyTareHes3 Kak MeTOJ CEIeKIIMOHHOM paboThl. PainalinoHHbIN 1 XUMUYECKUN MyTareHes
KaK MCTOYHUK MYTallUi y KyJbTYpHBIX (hOopM opraHu3moB. Mcmosib30BaHHWE T€HOMHOTO PEIAKTUPOBAHUS U
MeTo10B pekoMOnHaHTHEIX JIHK 114 monyuenus uCXoAHOTo MaTepuana Juist CeIeKIUu.

[Tonyyenue monurionoB. BuyTtpuBmmoBas rubpumusamus. BiM3kopoICTBEHHOE CKpEIIMBaHUE, WU
uHOpuauHT. HepoacTBeHHOE ckpenuBaHue, Win ayTOpuauHr. ['erepo3uc u ero mpuuuHbl. Vcmnonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas ruOpuamszanus. [Ipeomonenue Oecrymoaust MEXBUIAOBBIX THOPHUIOB.
JIoCTUKEHHUSI CeNIEKIIUU PACTEHUN U )KUBOTHBIX. «3€1EHAs peGoNIOYUsLY.

CoxpaHeHHEe W M3Y4YCHHE TCHETHYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUW M WX JUKUX POIUYEH ISt
CO3/IaHUS HOBBIX COPTOB M THOPUIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yueHue, coxpanenue u ynpaeieHue
2eHEMUYECKUMU Pecypcamu  CeNbCKOXO3AUCMBEHHbIX U NPOMBICI0GbIX JICUBOMHBIX 6 YENAX VIYUUIeHUSA
CyUecmsyroumux U co30aHusi HO8bIX NOPOO, JUHUL U KPOCCO8, 8 MOM HUCle C NPUMEHEeHUeM CO8PEeMEeHHbIX
Memo008 HaAY4UHbIX UCCIe008AHUL, NEPeO08bIX UOell U NePCHEeKMUBHBIX MEXHOI02ULL.

JdemMoHcTpauuu

IToprpersr: H. . BaBunos, 1. B. Muuypun, I'. /I. Kapneuenko, I1. I1. JIykssnenko, b. JI. Acraypos, H.
bopnoyr, /. K. benses.

Tabmumel U cxembl: «LIeHTpBI MPOMCXOXKIEHUS W MHOTO00Opa3usi KyJIbTYPHBIX PAacTeHUN», «3aKOH
FOMOJIOTUYECKUX PSAJOB B  HACIEICTBEHHOW WM3MEHYMBOCTH», «Metoabl cenekuuny, «OTaanéHHas
rubpuan3anysy, «MyTarenes».

JlabopaTopHas padora «/3ydeHue copToB KyJIbTYPHBIX PACTEHUI U ITOPOJ TOMAIIHUX )KHUBOTHBIX.

JlabopaTopHas padora «/I3yyeHue MeTo/10B CENeKLIUHU PACTEHUIN».

IIpakTuyeckas padora «[IpuBuBKa pacTeHUIN».

Ikckypeust «OCHOBHBIE METOJBI U TOCTHIKEHUS CEJICKIINH PACTCHHUH M JKUBOTHBIX (HAa CEJEKIIMOHHYIO
CTaHIMIO, TUIEMEHHYIO (PepMy, COPTOMCIBITATENHHBIM yYaCTOK, B TEIJIMYHOE XO3SHCTBO, B JIAOOPATOPHIO
arpOyHMBEPCUTETA WJIK HAYYHOT'O LIEHTPA).

Tema 16. BuorexHosorus u cuHTeTHYECKAasi OHOJIOTUSI



OOBEKTHI, UCTIONb3YEMbIE B OMOTEXHOJIOTHH, — KJIETOUYHBIE U TKAaHEBBIE KYJIbTYPbl, MUKPOOPTaHU3MBI, UX
XapaKTepUCTHKa. TpaauliMOHHas OMOTEXHOJOTHUS: XJIeOOMeYeHHe, MOJydYeHUE KUCIOMOJIOYHBIX MPOAYKTOB,
BUHOJIENME. MukpoOuonornyeckuii cunte3. OOBEKTHI MHKPOOHMOJIOTHYECKUX TeXHONorui. IIpons3BoacTBo
0enka, aMUHOKHCIIOT U BUTAMUHOB.

Cozanue TEXHOJIOTUI U MHCTPYMEHTOB 1I€JIEHAIIPABIEHHOT0 U3MEHEHHSI U KOHCTPYUPOBAHUSI TEHOMOB C
LEIbI0 IMOJYYEHUS OpPraHu3MOB M HMX KOMIIOHEHTOB, COJEpKalluX HE BCTPEYAIOLIMECS B IPUPOJE
OMOCHHTETHYECKHUE MyTH.

Knerounas mmxeHepus. Meroabl KyJIbTypbl KJIETOK W TKaHEW pacTeHUM M KUBOTHBIX. KpuoOaHkwu.
Comarnueckass THOpuUM3alMsg W COMATHYECKH sMOpuorenes. lcmonb3oBaHue TramjiOWOB B CEJIEKLIUHU
pactenuid. llonyuenue MoOHOKNOHANbHLIX aHmumen. Hcnonv3osanue MOHOKIOHANLHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOpEHUE. PEKOHCTpyKIus SAHLEKIETOK M KJIOHHPOBAHUE
KUBOTHBIX. MeETOJl TpaHCIUIAHTALUU SAEp KIETOK. TexHono2uu 0300poGnenus, KyIbMueUposanus u
MUKPOKIOHATLHO20 PA3MHONCEHUS CENIbCKOXO3AUCMBEHHBIX KYIbMYD.

XpoMocoMHas ¥ reHHasi uHKeHepusi. VICKyCCTBEHHBIN CHHTE3 FeHa U KOHCTPYUPOBaHUE PEKOMOMHAHTHBIX
JHK. Coz0anue mpanceennvix opeanuzmos. JJOCTURKEHUS U MEPCIIEKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPHUH.
DKOJOTHYECKHe U AITHYECKUE TPOOJIeMbl TeHHOW MHKEHEPHH.

Menunuackue  OMOTEXHOJIOTHH. IToctrenomuast  mudpoBas  meauruHa.  [II[P-gmarsocruka.
MeTabo0OMHBIN aHaIH3, TEHOLIEHTPUYECKHIA aHaIU3 MPOTeOMa YeJI0BeKa JIJIsl OLIEHKH COCTOSIHUS €r0 3/I0POBBSI.
Vcnonp3oBaHne CTBOJIOBBIX KIETOK. TapreTHas Ttepanus paka. 3D-Omommkenepuss ansi pa3paboTKu
(byHIaMEHTATBHBIX OCHOB MEIMIIUHCKUX TEXHOJIOTUH, CO31aHNSI KOMIUIEKCHBIX TKaHEH cOYeTaHWeM TEXHOJIOTU
TpEXMEPHOTO OMONPUHTHHTA U CKaQOIAUHTA ISl pEIICHUS 3a/1a4 EPCOHATH3NPOBAHHON MEIUIINHBIL.

Coznanue BEKTOPHBIX BAaKIWH C IETbI0 00ecrnedyeHus KOMOMHHPOBAHHOW 3alllUTHl OT BO30yauTeNel
OPBHU, ycraHoBieHHE MOJICKYJISPHBIX MexaHu3MoB (ynkiuonupoBanus PHK-cogepxammx Bupycos,
BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00IeBaHMs YEIOBEKA U KUBOTHBIX.

JdeMoHcTpanuu

Tabnuis! u cxeMmsl: «/crnonb30BaHNE MUKPOOPTaHU3MOB B IIPOMBIIIIIEHHOM ITPOU3BOJICTBEY, «KileTounas
UHXXeHepus», «['eHHas nHKEeHepus».

JlabopaTopHas padora «/3ydeHne 00bEKTOB OMOTEXHOIOTHUI Y.

IIpakTnyeckas padora «llonyyeHre MOJIOYHOKUCIIBIX TPOYKTOBY.

Jkckypeust  «buorexHonoruss — BaxHeHIIas NpPOU3BOAMTENbHAs CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO).

11 KJIACC

Tema 1. 3aposkaeHue u pa3BuTHE IBOJTIOLNOHHBIX NPeICTABICHUI B 0M010TMH

OpomonmonHas teopus Y. [lapsuna. IIpennocsliku BO3HUKHOBEHUS JapBUHM3Ma. JKHW3HB M HaydHas
nearenbHocTh Y. [lapBrHa.

JIBIKyIIME CHITBI HBOJIIOIMH BUOB 10 Y. JlapBUHY (BbICOKasi HHTEHCUBHOCTb Pa3MHOXKEHHUSI OPraHU3MOB,
HacJIeICTBEHHAs! U3MEHYUBOCTh, 00pb0a 3a CyIIeCTBOBAHNE, €ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuntetndeckoit Teopuu 3Bomonuu (CTI). Helfrpansnas Teopus sBomtor. CoBpeMeHHas
ABOJIIOLIMOHHAS OMO0JIOTHs. 3HaYeHHE HBOJIIOLIMOHHON TEOPUH B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOM KapTHHBI
Mupa.

JdemMoHcTpanuu

IToptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosse, Y. apsun, C. C.
UYersepukos, . U. llImaneraysen, . Xonaenn, /1. K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoil npuponsl (mo K. JIunuero)», «JlecTHuIa >KUBBIX CYIIECTB (I10
Jlamapky)», «Mexanu3m (popMUPOBaHUS MPUCIIOCOOJIEHUH Y pacTeHUI U )XUBOTHBIX (10 Jlamapky)», «Kapra-
cxema mapipyta myremectsus Y. Jlapsunay, «Haxonku Y. HapBuna», «Popmbl 60pbOBI 3a CYIIECTBOBAHHUEY,
«ITopoas! romyGeit», «MHorooOpa3zue KyiabTypHBIX (popM KarmycTb», «I[1opojbl ToMalIHUX )KUBOTHBIX», «Cxema
oOpa3zoBanust HOBBIX BUJI0B (110 Y. /lapBuHy)», «CXeMa COOTHOLIEHUS ABMXKYIINX CHJI 3BOIIOIHUNY, «OCHOBHBIE
MOJIOKEHUSI CHHTETUUECKON TEOPUH SBOTIOLIUI.

Tema 2. Mukpo3BoJIOUNS U €€ pe3yabTaThl

[Tomynsimust kKak 3eMeHTapHas eluHuUa 3BOJoUUU. COBpPEMEHHBIE METOJbl OLIEHKH T'€HETUYECKOIrO
pa3sHoo0pa3us U CTPYKTYpHI nomynauuii. I3aMeHneHune reHo(oH/1a MOMyYJISLUHU KaK 3JIEMEHTapHOE SBOJIOLMOHHOE
SIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapau, B. BaiinOepra.



DOnemeHTapHbIe (AKTOPHI (IBMKYIIUE CHIIBI) IBOMONMUA. MyTanmoHHbIN mnpormecc. KomOuHaTuBHAs
W3MEHYMBOCTh. J[peii) TeHOB — cCilydailHble HEHANpaBJICHHbIE M3MEHEHHS YacTOT aJliejiel B TMOIYJISIITUAX.
Dddext ocHoBarens. Ighgexm Gymvirounoeo copaviuka. CHUNCEHUE 2eHeMUYECKO20 PA3HO00PAa3Uus: NPUIUHbL
u cneocmeus. Ilposenenue s3¢ppexma Opetigha cenos 6 boavuux u manvix nonyiayusx. Murpamuu. N3onsmaus
HOMYJISIUi: reorpadudeckas (IpOCTpaHCTBEHHAs ), OHMoIoruyeckas (pernpoayKTUBHAS).

EctectBenHsblil 0T00p — Hampasisitomuii hakTop 3Bororuu. opMbI €CTECTBEHHOTO 0TOOpA: ABMKYILIUHI,
CTaOMIM3UPYIONINH, pa3pbiBatomuil  (qu3pynTuBHENA). [lonoBoit 0TOOp. BO3HUKHOBEHWE U SBOJIOIHS
COLIMAJILHOTO MOBE/ICHUS KUBOTHBIX.

[TprucnocoOaeHHOCTh OPraHU3MOB KaK pe3yIbTaT MUKPOIBOIIOLMHU. BO3HUKHOBEHNE TPUCTIOCOOICHUH Y
opranu3moB. Apomopdo3sl 1 uanoaaantanuu. [puMeps! npucnocobieHuil y opranu3mMoB: MOphOIOTUYECKHE,
¢duznonornueckue, OMOXUMUYECKHE, MoBeeHYeckre. OTHOCUTENBHOCTD PUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepuum u crpykrypa. BupooOpa3zoBaHue Kak pe3ylbTaT MUKPOIBOMIONUH. M3omsuus —
KITI04eBOil  ¢akTop  BUmooOpazoBanus. Ilytm u cmocoObl  BHIOOOpa3OBaHMS: — aJUIOMATPHUECKOE
(reorpaduueckoe), cuMmaTpuyeckoe (IPKOJIOTHYECKOE), «MTHOBEHHOE» (TIOJUILIOWAN3AINS, THOpHUIU3AIN).
JUINTENbHOCTD 3BOJIIOLMOHHBIX ITPOLIECCOB.

MexaHu3Mbl OPMHUPOBAHUS OMOTIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb sBomonoHHOW OwWosiormu B pa3paboTKe HAYYHBIX METOJIOB COXpaHEHHsS OMopazHOooOpas3us.
MUKpO3BONIONHUS U KOJBOJIOIMS MapasuTOB M MX X031eB. MexaHu3Mbl (OPMUPOBAHUSA YCTOMUHUBOCTH K
AHTHOMOTHKAM H CITOCOOBI OOPHOBI C HEH.

JdeMoHcTpamun

[Hoptpetsr: C. C. YerBepukos, O. Maiip.

Tabmumpel 1 cxembl: «MyTallMOHHAs H3MEHYHMBOCTHY», «llomynsuuoHHas cTpykTypa Buma», «Cxema
MposIBJICHUST 3aKkoHa Xapau—BaiinOepra», «/[BHKyliue CHIBI 3BOJIONUNY», «IKOJOTHYECKAs H3O0JISAIIHS
MOMYJSIUM ceBaHCKOM (openu», «l'eorpadudeckass MU30JSAMUS JUCTBEHHHUIIBI CHOMPCKOW U JUCTBEHHUIIBI
naypckoity, «llomynsnuoHHbIe BOJTHBI YUCICHHOCTH XUITHUKOB U KEpTB», «CXema NelCTBUS €CTECTBEHHOTO
otb6opay, «@opmbl OOpLOHI 3a CyliecTBOBaHUEY, «HIyCTpUAIBbHBIN MeTaHu3My, «KUBbIe HCKOMIAEMBIE,
«I[ToxpoBHUTENLCTBEHHAS OKPACKa KUBOTHBIX», «[Ipemynpexaaronias okpacka KHUBOTHBIX», «DU3HOIOTHYECKHE
amanrtanuny, «lIpucnoco01eHHOCT, OpraHU3MOB U €€ OTHOCUTENBbHOCTHY, «Kputepuu Bumga», «Bumisi-
nBoHukM», «CTpykTypa Buaa B npuponae», «Cmocodbsl BugooOpazoBaHus», «l'eorpagpuueckoe
BUJI000pa3oBaHue TPEX BUAOB JaHBIIIEH)», « IKOJOTHYECKOe BU000pa3oBaHne BUIOB CUHULY, «[lomumionast
pacteHuit», «KamycTHo-peiedHbli THOPHUIY.

ObopynoBanue: repbdapuu pacTEHUN, KOJUICKIIMM HACEKOMBIX, Yydesa MTHUIl U 3BEpPed ¢ mpumMepamu
Pa3IMYHBIX MPUCTOCOONICHHM, yydyena MTHUIl U 3BEpei pa3HbIX BHUJAOB, TepOApUu pacTeHUN ONM3KUX BHUJIOB,
00pa30BaBIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlabopaTopnasi pabora «BrIsiBlIeHHe U3MEHYHBOCTH y 0COO€H OTHOTO BUAAY.

JlabopaTopHas padora «IIpucnoco6ieHust OpraHu3MOB U UX OTHOCHTEIIbHAS 11€J1eCO00Pa3HOCThY.

JlabopaTopnasi pa6ora «CpaBHEHHE BUIOB IO MOP(HOIOTUYECKOMY KPUTEPHUIO».

Tema 3. Makpo3Boonus U eé pe3yibTaTbl

MeTtoapl u3ydeHus MakposBomonuy. [laneonTonornueckne MeTo el 3ydeHus 3Bomtonuu. [lepexonnsie
(dbopMbI 1 (pumOreHEeTHYECKHE PSIIBI OPTaHU3MOB.

buoreorpaduueckre MeToapl n3ydeHus 3Bostonun. CpaBHeHue (HIopbl U payHbl MATEPUKOB H OCTPOBOB.
buoreorpaduyeckue obnactu 3eMian. BUIbI-9HIEMUKU U PEUKTHI.

OMOpHOIOrHYecKHe U CPaBHUTEIbHO-MOP(]OIOruueckre MeTobl W3ydeHHs 3BoIronuu. ['eHeTnyeckue
MEXaHHU3MBI YBOJIIOIIMHA OHTOT€HE3a W TMOSBJIICHHS SBOIIOIMOHHBIX HOBIIECTB. [ OMOIIOTHYHBIC U aHAIOTUYHBIC
opraHel. PynuMeHTapHBIe OpraHbl ¥ aTaBU3MBL. MOJEKYIAPHO-TCHETHYECKUE, OHOXUMHUYECKHE |
MaTeMaTHYeCKUe METOAbl M3y4eHUs SBOMIOIMH. ['oMonorudnbie reHbl. COBpeMEHHBIE METOMABI MOCTPOCHUS
(UIOreHEeTUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTAITMH U IBOJIOIMS TEHOMOB.

OO6mme 3aKkOHOMEPHOCTH (TTpaBuiIa) dBONIONUA. [Ipunyun cmenvt pynkyuii. HeoOpaTUMOCTh SBOJIOINH.
AnanTtuBHas paguarnys. HepaBHOMEPHOCTh TEMITOB BOIIOLIUU.

JdemMoHcTpanuu

[Hoptpetsr: K. M. Bap, A. O. Kopanesckuii, @. Mromiep, 3. I'ekkeb.

Tabmumer u cxembl: «DUTOTEHETHYECKUI PNl JOMIAAN», «APXEONTEPUKCY», «3BEpO3yObIe SIIEphI»,
«Crerouedanb», «Punnopurte», «CeMeHHbIE MaNOpOTHUKNY, «buoreorpaduueckue 30Hb1 3emnn», «Ipeitd
KOHTHHEHTOBY», «Penukte», «HavanbHble cTaguu >MOPHOHATBHOTO Pa3BUTHSI MO3BOHOYHBIX IKHUBOTHBIX),



«["oMOIOTHYHBIE U aHAJIOTUYHBIE OpraHbly, «PyIUMEHTB», «ATaBU3MBD», «XPOMOCOMHBIE HAOOPHI YETIOBEKA U
mMnansey, «[ 1aBHble HampaBIeHUs dBOMTIOUNY, «OO0IIIe 3aKOHOMEPHOCTH 3BOITIOLIUN.

OO6opynoBaHue: KOJJICKIMH, TepOapuu, MYJSDKA HCKOMAEMBIX OCTaTKOB OPraHU3MOB, MYJISDKH
TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. IlpouncxoxkneHue u pa3BUTHE JKU3HU Ha 3eMuie

Hayunple rumoTte3sl NPOMCXOXKACHUS JKM3HM Ha 3emie. AOuoreHe3 u mnaHcnepmus. JloHaydHbIe
MIPEJICTAaBJICHUS O 3apOXKICHHUM KU3HU (KpealroHu3M). ['UroTe3a mOoCTOSIHHOTO CaMO3apOK/ICHUs KU3HU U €€
onpoepxenue onbitaMu ©. Peau, JI. Cnamnannanu, JI. [Tactepa. [IporcxoxkaeHue )KU3HHA U aCTPOOUOIIOTHS.

OcHoBHbIE 3Tallbl HEOpraHu4eckon »Bosonuu. [lnanerapras (reosoruyeckas) 3BOIONUSA. XUMHUECKas
HBOJIOIMS. AOHOTEHHBI CHHTE3 OPraHWYEeCKHUX BelecTB U3 Heopranmueckux. Oneir C. Musiepa u I'. FOpu.
ObpazoBanue nonumepoB U3 MoHomepoB. KoarepBathas runore3a A. M. Onapuna, rumnore3a HNepBUYHOTO
oynpona JIx. Xonneitna, renernueckas runoresa I'. Ménnepa. Pubosumsl (T. Uek) u runoresa «mupa PHK» V.
I'un6epra. opmupoBanre MeMOpaH U BOSHUKHOBEHHE MMPOTOKIIETKH.

Wctopus 3emnu u metonpl €€ u3ydeHus. Mckonaemble opraHMuecKkue OCTaTKH. ['eoxpoHosiorust u eé
MeToibl. OTHOCUTEIbHAS U a0COIIOTHAS TeoXpoHoorus. ['eoxpoHogornueckas mikaisa: 0HbI, 3pbl, TEPUOIDI,
SIOXHU.

HavanbHble 3Tanbl opraHuyeckoi 3Bosrouuu. [losBieHne W 3BONIOLUS MEPBBIX KIETOK. DBOJIIOIUS
MeTabonu3ma. Bo3HukHOBeHHE nepBbIX FKOocUcTeM. COBpEMEHHbIE MUKPOOHBIE OMOIIIIEHKM KaK aHAJIOr IEPBBIX
Ha 3emie coobmiecTB. Ctpomaronutsl. [IpokapuoThl U 9YKapHOTHI.

[TpoucxoxaeHne 3yKaproT (CHMOHOTEeHE3). DBOMOIMOHHOE MPOUCXOXKICHIE BUPYCOB. [IporcxoxkieHue
MHOT'OKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3TaIbl YBOJIIONHH BEICIINX pacTeruit. OCHOBHBIE apoMop]o3bl pacTeHuit. BeIxo pacTeHuit Ha
cyumy. [losiBnenune cnopoBbIX pacTeHUMM M 3aBoeBaHMe UMM cymu. CeMeHHble pacteHus. [IpoucxoxieHue
LBETKOBBIX PACTECHUM.

OcCHOBHBIE ATalbl YBOJIOLMH KUBOTHOTO Mupa. OcHOBHBIE apoMop(do3bl )KUBOTHBIX. BeHackas ¢ayHa.
KeMOpwuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX THUMOB. llepBbie XOpnoBBIE KUBOTHBIC. JKU3HB B BOJE.
Doy No3BoHOYHbBIX. [Ipoucxoxaenune ampuduit u pentuwiuid. [Ipoucxoxnenrne MIEKONMUTAIOUIUX U MTHUILL.
[Tpuniun kimovyeBoro apomopgo3a. OcBoeHue 6eCr03BOHOYHBIMH U TIO3BOHOYHBIMH YKMBOTHBIMH CYIITH.

Pa3Butue xu3Hu Ha 3emiie MO 3paM M MEepPUOJaM: apXeil, mpoTepo30il, maneo30i, Me30301, KalHO30M.
OOmiasi xapakTepuCTHKa KJIMMaTa W TIeOoJOrM4eckux mnporeccoB. [losiBieHHe M pacuBeT XapaKTepHBIX
OpraHu3MoB. YTiaeoOpa3oBaHUeE: €ro YCJIOBHs U BIMSHUE HA Ta30BbIi cocTaB atMochepshl.

MaccoBble BBIMHpPaHUSI — 3KOJIOTMYECKHE KPU3UCHI mpouuioro. [IpuuMHBI M CIEICTBUS MAacCOBBIX
BbIMUpaHUid. CoOBpeMEHHBIN 3KOJOrMYecKHil Kpu3uc, ero ocobeHHocTu. Ilpobiema coxpaHeHHS
O6unopa3zHooOpasust Ha 3emIie.

CoBpemeHHas cucTeMa oOpraHmdeckoro mupa. IIpuHiumnel kiaccupukauu opraHu3MoB. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpersr: @. Peau, JI. Cnannanuany, JI. [Tacrep, M. . Meunukos, A. U. Onapun, [Ix. Xonneis, I'.
Ménnep, C. Munnep, I'. FOpu.

Tabnune! u cxemsl: «Cxema onbita @. Penny», «Cxema onbita JI. [lacTepa mo n3ydeHuto caMo3apoxkieHus
xu3HW», «Cxema onbita C. Muiiepa, 1. FOpu», «3Tansl HeopraHM4ecKo! IBOIIOLUNY, «I'€0XpOoHOI0rHIecKast
mkana», «HauanpHble »JTambl opraHudecko sBomonuu», «Cxema o00pa3oBaHUS JYKapuoOT MYTEM
cuMmOuorenesa», «Crucrema )xuBoit npupos», «CTpoeHue BUpycay», «ApoMopdo3sl pacTeHui», «PUHHOPUTEI,
«OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE BOAOpOCIn», «Mxu», «IlanopotHukn», «I'onocemMeHHbIE
pactenus», «OpraHbl IIBETKOBBIX pacTeHUI», «CXxeMa pa3BUTHS )KUBOTHOTO MUPay, «ApOMOP(H03bI ) KUBOTHBIX,
«IIpocreiimmey, «Kumeunononoctueie», «Ilnockue yepBu», «Unernuctonoruey, «PuiObl», «3€MHOBOIHBIEY,
«IIpecmpikaromuecsy, «IItuupy, «Miaekonuraronmey, «Pa3BuTre )KU3HU B apXEUCKOM 3pey, «Pa3BUTHE KU3HU
B IIPOTEPO30MCKOM 3pe», «Pa3BUTHE KU3HHU B NAIECO30MCKOMN 3pey», «Pa3BUTHE )KU3HU B ME3030MCKOU 3pey,
«Pa3BuTHE )XN3HU B KallHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMAa OPraHUYECKOTO MUPay.

Ob6opynoBanue: repdapui pacTeHU pa3IMUHbIX OT/AETIOB, KOJJIEKIIUU HACEKOMBIX, BJIaKHbIE Ipernaparhbl
KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIMU UTJIOKOXKHUX, CKEJIETHI TO3BOHOYHBIX KUBOTHBIX, Uy4ea NTULl U
3Bepel, KOJJIEKIIUU OKaMEHEI0CTEH, MOIE3HBIX HCKOMAaeMbIX, MYJISDKM OpraHMYEeCKHX OCTaTKOB OPTaHU3MOB.

Bupryanbnaa JaGoparopHasa pabdora «MogaenupoBanue onslToB Mwuiepa—tOpu no usydeHutro
abMOreHHOr0 CMHTE3a OPraHuYeCcKUX COeIMHEHUH B IEPBUYHON aTMOcdeper.

JlabopaTopnasi padota «/I3yueHue 1 onrcaHue UCKOMAEMbIX OCTaTKOB IPEBHUX OPTaHU3MOBY.



IIpakTuyeckas padora «3ydueHne ocOOEHHOCTEN CTPOCHUS PACTEHUH PA3HBIX OTAEIIOBY.

IIpakTnyeckas padora «3ydeHne 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pasnens! u 3anaun anTpononorud. MeToapl aHTPOIOJIOTHH.

CraHoBJICHHE NPEACTABICHUN O IPOUCXOXKACHUU 4elnoBeKa. Pennruosnsie Bo33peHHs. COBpEMEHHBIE
Hay4yHbIE TEOPUHU.

CxoncTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJIOKEHHE YesloBeKka. CBUIETENbCTBA CXOIACTBA
YeJIOBEKa C )KHUBOTHBIMH: CPAaBHUTEILHO-MOP(OIOTUIECKUE, IMOPUOIIOTHUYECKUE, (PU3UOTIOT0-ONOXUMUYECKUE,
nosesieHYeckue. OTIu4ns 4eJI0BEKa OT )KUBOTHBIX. [IpAMOX0kKIeHNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB.
PasButHe roslo0BHOro Mo3ra ¥ BTOpOM CUTHAJIBHON CUCTEMBI.

HBwxyme cuiabl  (pakTopbl) —aHTpomoreHesa: Ouosnoruyeckue, couuanbHele. CooTHOLIEHHE
OMOJIOTUYECKHX U COLMATBHBIX (JAKTOPOB B AaHTPOIIOTCHE3E.

OcHOBHBIE CTazuu aHTponoreHe3a. PaHHue uenoBexkooOpa3Hble 00€3bsiHbI (IPOKOHCYJBI) M PAaHHUE
MTOHTUIBI — OOIIHE MPEAKH YEIOBEKOOOPa3HBIX 00E3bsH U JIF0/IeH. ABCTPAIIONMUTEKN — ABYHOTHE TIPEIKH JTFOICH.
UesoBek ymerblid, IepBbI€ U3TOTOBICHUS 0Py Tpyaa. YeloBeK NpsMOXOISIINN U IEPBbIM BBIXO/I JIFOJAECH 3a
npenensl Appuku. YenoBek reiaenbOeprckuii — oOmMii NpeaoK HeaHAEPTaTbCKOTO 4YeIOBEKa M YeJOBeKa
paszymHoro. YenoBek HeaHAEPTaIbCKUM KaK BUJL JIFOJEH XOJ0IHOr0 KiumaTa. YesroBek pa3yMHbI COBPEMEHHOTO
TUTA, JICHUCOBCKUN 4YENOBEK, OCBOCHHWE KOHTHHEHTOB 3a mnpeaenamu Adpuku. [lameoreHeruka wu
[1aJIEOr€HOMUKA.

DOBOJIIOLIUS COBPEMEHHOTO 4esoBeka. EcTecTBeHHBI OTOOp B MOMYNALMAX 4YeraoBeka. MyTalMOHHBIN
nporecc U nonumop¢usM. IlonmynsunoHHbIE BOJHBI, Apeild reHoB, murpamus U «3pdeKT ocHoBaTes» B
MONYJIALASIX COBPEMEHHOTI'O YEJIOBEKaA.

Yenoseueckue pacbl. Ilonsatue o pace. bonbmive pacel: eBponeouaHas (eBpasuiickas), aBCTpao-
HerpouiHas (3KBaTOpUasIbHasA), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHcKasi). Bpems u mytu pacceneHus yenoBeka
no miaHere. ExauHcTBO uenoBeueckux pac. Hayuynast HecocrosiTenbHOCTh pacu3ma. I[IpucrnocobieHHOCTb
YeJI0BeKa K Pa3HbIM YCJOBHSM OKpYXaroled cpensl. BimsHue reorpadudeckoit cpeasl u Apeiida reHoB Ha
MOp(OJIOTHIO U (PU3HOJIOTHIO YEIOBEKa.

MeXIuCUnIUIMHAPHBIE METOABl B (hu3mueckor (OMOJOTHMYECKOW) AaHTPONOJIOTHH. OBOJIOIUOHHASL
AQHTPOIOJIOTUS U TAJIECOAHTPOIIOJIOTHS YEJIOBEUECKUX NOMYJANMHU. bruoconuanbHble MCCIENOBAHUS IPUPOJIBI
yenoBeka. VccnenoBannue KOABOMIOLNNA OMOJIOTHYECKOTO U COLIUATIBHOIO B YEJIOBEKE.

JdemMoHcTpanuu

[Toptpersr: Y. Japsun, JI. JIuku, 4. 5. Poruncknii, M. M. I'epacumos.

Tabmumpl U cxembl: «MeToasl aHTpomojiorun», «['0JIOBHOM MO3r 4eioBekay, «YemoBekooOpasHbIe
00e3bsiHbl», «CKeneT 4ejgoBeKa M CKeleT IIMMIaH3e», «PyauMeHThl M aTaBU3MbD», «J[BHXKyIIHe CHIIbI
AHTPOIIOTeHE3a», «DBOJIIOIIMOHHOE JAPEBO 4YEIOBEKa», «ABCTpaIONUTEK», «YemoBek ymenblit», «YemoBek
npsaMoxoIamiy, «/lenncosckuii yenosexk» «Heannepransips», «KpomanboHub, «lIpenknu uenosekay,
«Tarbl 3BOJIOIUH YeJI0BEKa», «Packl yenoBekay.

O6opynoBaHue: MYJSKU OKaMEHEJIOCTeH, MpeIMEeTOB MaTepuaIbHOW KYJIbTYpbl IMPEIKOB YEJIOBEKa,
penponykuuu (pororpaduu) KapTUH ¢ MU(POTOTUUYECKUMH W OMOJCHCKUMHU CHOKETaMH TPOUCXOKICHUS
4eJoBeKa, (hoTorpaguu Hax0JO0K UCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET YesIoBeKa, MO/IE b Yeperna 4eJoBeKa
U yepena IUMIaH3€e, MOJIeNIb KUCTH YeJIOBeKa M KUCTH IIUMIIaH3€, MOJIEJIM Topca MPEIKOB YEI0BEKa.

JlaGopaTtopnas pabora «lI3yuyeHne 0cOOEHHOCTEHl CTpPOEHHsI CKeJeTa 4YeJOoBeKa, CBS3aHHBIX C
MPSIMOXOKJICHUEM.

IIpakTnyeckas padora «3ydyeHne HIKOJIOTHUECKUX alalTAllNi YEITOBEKAY.

Tema 6. JxoJiorusi — HayKa 0 B3aMMOOTHOILICHHSAX OPraHMU3MOB M HAJAOPraHM3MEHHBIX CHCTEM ¢
OKpY:KamolIleH cpeaou

3apoxaeHue U pa3BUTHE dKoJIoruH B Tpynax A. I'ymbonsara, K. @. Pynee, H. A. CeBepuiosa, J. ['exkens,
A. Tencnn, B. H. CykauéBa. Pa3nensl u 3agaun sxosoruu. CBsi3b DKOJIOTUU C JPYTUMH HayKaMHu.

MeTtonasl skonorun. [loneBbie HaOMIOAEHNS. DKCIEPUMEHTHI B SKOJIOTHH: NMPUPOAHBIE U JTaOOpaTOpHbIE.
MogenupoBaHu€e B 3KOJIOTUHA. MOHUTOPUHT OKpYKarOIIeH cpeibl: JOKaIbHbIN, pETHOHANBHBINA U IT100aTbHBIH.

3HaueHue SKOJOTHYECKUX 3HAHUM JAJIs YeroBeKa. DKOJIOIMYECKOe MHUPOBO33PEHHME KaK OCHOBa CBsI3el
4eJI0BEYeCTBa € NpUpojoil. POpMUPOBAHME HKOJIOTMYECKOM KyIbTYpPhl M 3KOJOTMYECKOM I'PaMOTHOCTH
HaceJIeHUsl.

JdemMoHcTpanuu

[Toprpetsr: A. 'ymGonsar, K. @. Pynse, H. A. CeBeprios, J. I'ekkenb, A. Tencnu, B. H. Cykaués.



Tabmuier u cxemsbl: «Pa3mensl sxkomorun», «Metosl dKoIorun», «CxemMa MOHUTOPHUHTA OKPY)KAroIIen
CpeIbD».

JlabopaTopHas padorta «/3ydeHne MeToJ0B SKOJIOrMYECKUX UCCIEIOBAHUNY.

Tema 7. Opranu3mbl U cpea 0OUTAHUA

Dkosoruueckre (HakTopbl U 3aKOHOMEPHOCTH uX AeicTBus. Kinaccudukanus sxonorndeckux (hakTopos:
abuotnyeckue, OMOTHYECKHE, aHTpOTOreHHbie. O0IMe 3aKOHOMEPHOCTH JACUCTBUS IKOJIOTUIECKUX (DAKTOPOB.
[IpaBuno muammyma (K. Ilnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpPTraHU3MBI.

Abuotnyeckue (axtoprl. CBeT Kak 3Kkonoruyeckuil (axrtop. JeilcTBre pa3sHBIX y4acTKOB COJHEUHOTO
CIIEKTPa Ha OPraHU3Mbl. DKOJIOIMYECKHUE IPYIIIbl PACTEHUM U )KMBOTHBIX 110 OTHOLIEHUIO K CBETY. CUrHalbHAs
poib cBeTa. PoTONEPUOAU3M.

Temmnepatypa kak sKonorudeckuii pakrop. JleiicTBre TemnepaTypsl Ha opranu3mbl. [lodkuiIoTepMHBIE U
rOMOMOTEpPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak sxonoruueckuii paxrop. Ilpucnocobnenus pacTeHuit K MOAIEPKAaHUIO BOAHOTO OanaHca.
Krnaccudukanuus pactenuii mo oTtHomeHuro K Boje. IlpucmnocoOsieHust >KMBOTHBIX K H3MEHEHHIO BOJHOIO
pexuMma.

Cpenbl oOUTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAsA, [MOYBEHHAs, TIyOMHHAs MOJAMOYBEHHAS,
BHyTpuopranusMeHHas. dusnko-xumuueckre ocoOEHHOCTU cpel oOuTaHus opraHu3MmoB. Ilpucrnocobnenus
OpPraHM3MOB K JKHU3HH B Pa3HbIX Cpelax.

buonoruueckue purmbl. BHemHue u BHyTpeHHME pUTMBL. CyTOYHBIE U TOAMYHBIE PUTMBI.
[Iprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM M3MEHEHUSIM YCIOBHM KU3HU.

XKuznennsie ¢opmbr opranu3zmoB. llonsTie o >ku3HEeHHOW ¢opme. JKu3HEHHBIE (OPMBI pacTEHUI:
NepeBbsl, KYCTApHUKU, KYCTAPHUYKH, MHOTOJICTHUE TPaBbl, OJTHOJIETHUE TPaBbl. JKHU3HEHHBIE (POPMBI KHUBOTHBIX:
THJIPOOMOHTHI, T€OOMOHTHI, a3pOOMOHTEL. OCOOCHHOCTH CTPOCHUS U 00pa3a KHU3HH.

buortnueckue dakropbl. Buabl 6noTnyeckux B3auMOAECUCTBUN: KOHKYPEHIIUS, XUITHUIECTBO, CUMONO03 U
ero Qopmel. IlapasuTusm, koomepanus, MyTyalu3M, KOMMEHCAIM3M (KBapTHUPAHTCTBO, HaXJIEOHUUYECTBO).
Herpoduueckue B3aumopeiictBusa (Tomuueckue, Qopudeckue, ¢dadpuyeckue). 3HaueHHE OMOTHYECKHX
B3alMOJICHCTBUI JIJIs CyIIECTBOBAHUSI OPTaHU3MOB B cpejie oouTanus. [IpMHIINIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JdemMoHcTpanuu

Tabnuuel U cxembl: «IKoNoruueckue (Gpakropbl», «CBETOBOM CHEKTP», «IKOJOTUUYECKHE TPYIMIIbI
KUBOTHBIX II0 OTHOIIEHHIO K CBETY», «TEIIOKPOBHBIE IXUBOTHBIE», «XOJIOJHOKPOBHBIE JXHBOTHBIEY,
«DPU3HONOrMYECKHEe aJanTallud >KUBOTHBIX», «Cpenbl OOMTaHUS OpPraHu3MoOB», «BHOJOTMYECKHE PUTMBIY,
«Kuznennblie popmbl pacTeHuil», «KuzHeHHbIe GOPMBI )KUBOTHBIX», « IKOCHCTEMA ITUPOKOIMCTBEHHOTO JIecay,
«JkocucreMa XBOWHOro Jseca», «llemu nuranusy, «XumHudectBo», «llapazutuzmy», «KoHKypeHITHSY,
«CumbOmno3y, «KoMMeHCaIu3M».

O6opynoBanue: repOapuu pacTeHUW H IKUBOTHBIX, MPUCIOCOOJICHHBIX K BIUSHHUIO Pa3IMYHBIX
HKOJIOTUYECKUX (aKTOpOB, TepOapuu CBETONIOOMBBIX, TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PAaCTEHHIH,
CBETOJIIOOMBBIE, TEHEIIOOMBBIE UM TEHEBHIHOCIMBBIE KOMHATHBIE pAacTe€HHUs, repOapuM U KOJUJIEKIHUU
TEIUIONIIOOMBBIX, 3UMOCTOMKHMX, MOPO30YCTOMUMBBIX pacTEHU, dydena NTHUIl U 3Bepeil, repdapuu pacTeHuH,
OTHOCSIIIUXCSL K rUrpoduraM, kcepopuram, mMe3opuTaM, KOMHATHbIE PACTEHMsI JAHHBIX TPYII, KOJUIEKIUH
KHMBOTHBIX, OOMTAIONIMX B pa3HBIX cpelax, repbapu M KOJUIEKIMH PAcTEHUH M KUBOTHBIX, 00JaJaOLIMX
yepTaMu MPUCIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIOBUN JKU3HH, TepOapuu U KOJIJIEKIUU PACTeHUH U
KUBOTHBIX Pa3IMYHBIX KU3HEHHBIX (OPM, KOJJIEKIMH XKHUBOTHBIX, YUYACTBYIOIIUX B PA3JIMYHBIX OMOTHYECKUX
B3aUMOJICHCTBHUSIX.

JlaGopaTopHas padora «BpIsiBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETa.

JlaGopaTopHas padora «BplsiBiIeHHE IPUCTIOCOOIEHUI OPraHU3MOB K BIMSHUIO TEMIIEPATYPBD».

JlaGopaTopHas padoTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUN U3 Pa3HbIX MECT OOUTAHUSY.

Tema 8. Jkos10rUsi BUA0B ¥ NOMYJIALMI

DKOJIOTHYECKHE XapaKTepUCTUKH momynsuuu. [lomymauus kak Ouonoruyeckas cuctema. Poib
HEOJAHOPOJHOCTH Cpebl, (U3MYECKUX OaphbepoB M OCOOCHHOCTEH OWOJIOTHMH BHUIIOB B (HOPMUPOBAHUHU
IIPOCTPAHCTBEHHON CTPYKTYpbl NOMyssinvii. OCHOBHBIE NOKA3aTENM IMOMYJISLUN: YHUCIEHHOCTb, IJIOTHOCTD,
BO3pacTHasl U MOJIOBAsi CTPYKTYpPa, PO’KIAeMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTb, MUTPALIHSI.

OKkosorudeckasl cTpykrypa nonyiasinuu. OleHKa YUCIEHHOCTH NONysiuuu. {uHamMuka nonysssuun u eé
perynauus. buornueckuii moTeHuMan nmomyisinuu. MozenupoBaHWe TUHAMHUKU monyisiuu. Kpussie pocrta



YHUCJICHHOCTU Momymniauuu. KpuBble BEDKUBaHUS. Perynsius 4MCICHHOCTH MOMYISILUNA: poiib (hakTopos,
3aBUCAIIMX U HE 3aBUCALIMX OT INIOTHOCTU. DKOJOIMUYECKUE cTpaTeruu BUaoB (r- u K-ctparerun).

[TonsaTue 06 skonoruyeckor HuIle Buaa. Mecrooburanue. MHOrOMEpHas MOJEINb SKOJIOTHUYECKON HUIIH
Jx. .M. Xarunncona. Pa3zmepsl skosnornyeckoil Humu. [loTeHunanbHas U peaan30BaHHAS] HULIY.

Bun kak cucrema nomynsuuil. Apeansl BUAOB. Buibl U KX KU3HEHHBIE CTpaTETMU. DKOJOTMYECKUE
9KBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJCHUS U MUTPaLUil )KUBOTHBIX. bronornueckre MHBa3uu 4yK€pOIHBIX BUIOB.

JdemoHcTpauuu

[Toptper: Ix. . XaTunHCOH.

Tabnuupl 1 cxeMmbl: «IKOJIOIMUYECKHE XapaKTEPUCTUKU Momynsauun», «lIpocTpaHcTBeHHas CTpyKTypa
nonyJsiuu», «Bo3pacTHele nupaMubl MONYISAUNY, «CKOPOCTh 3aceIeHUs TOBEPXHOCTU 3eMIIM Pa3IuYHbIMU
opranuzmammu», «Moaenp skonornueckoi Humm Jx. M. Xarunnconay.

O6opynoBanue: repdapuu pacTeHUH, KOJUICKIIMH KUBOTHBIX.

JlabopaTopHas padora «IIprcnocoOeHrs CeMsH PaCTEHHH K pacCeICHUION.

Tema 9. JkoJiorust coo01eCTB. JKOJIOrHYeCKHE CUCTEMBI.

CoobuecTBa opranu3MoB. bruoneHos u ero crpykrypa. CBsi3u MeXly OpraHn3MaMu B OMOLIEHO3E.

Okocucrema Kak OTKpbiTas cucrema (A. JIx. Tencnu). DyHKIHMOHAIbHBIE OJIOKM OpPraHHW3MOB B
HKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHU. Tpoduyeckne Henu U CETH.
Abuotnueckue 610ku 3kocucteM. [1ouBbl M Wbl B 3KocucTeMax. KpyroBopor BellecTB M MOTOK SHEPTUU B
9KOCHUCTEME.

OcHOBHbIE MOKa3aTeIM 3KOCUCTeMbl. buomacca M mnpoiykuus. OKOJIOTMYECKHE NHUpaMHUIbl YHCE,
OMOMacChl U SHEPTHUH.

Hunamuxa  sxkocucmem.  Kamacmpoguueckue — nepecmpotixu.  @aykmyayuu.  HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIEcCHH. llepBUYHBIE M BTOPHUYHBIC CYKIECCHH M WX HPUYHHBI.
AHTponoreHnsle Bo3JeiicTBUA Ha cykneccuu. KimmakcHoe cooOmectBo. buopasHooOpasue u monHOTa
KpyroBOpOTa BELIECTB — OCHOBA YCTOMYMBOCTU COOOILIECTB.

ITpupoansie 3KkocuCcTEMBL. IKocuUcmembl 03Ep U peK. IKOCUCHEMbL MOPEll U OKeaHo8. IKocucmembl myHop,
71ecoe, cmeneti, nyCmvlHb.

AHTpPOIIOT€HHBIE 3KOCHUCTEMBI. ArposKocucTeMa. ArpoueHo3. Pa3muuust MexIy aHTPONOIEHHBIMH H
MPUPOJAHBIMH 3KOCUCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI —ypOoskocucteM. [loponackas ¢uopa u  ¢ayHa.
CuHaHTponu3auuss TOpoACcKoM ¢ayHbl. buonmornuyeckoe M XO034HCTBEHHOE 3HAUEHUE arpo’IKOCHCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUN OpraHU3MOB B 3Kocucremax. Ponb
KACKaoHo2o aghgpexma u 8u008-30udpukamopos (knouesvix 61u008) 6 ¢pynkyuonuposanuu sxocucmem. Ilepenoc
SHEPTUH U BEIIECTB MEX/ly CMEKHBIMU SKOCUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, TOMYJISALUN U SKOCUCTEM B
YCIIOBUSIX €CTECTBEHHBIX M AaHTPOIIOI'€HHBIX BO3JIEHCTBUM.

Mexanusmol  8030elicmeus  3a2pA3HeHUll  PA3HLIX MUN08 HA CYOOP2AHUBSMEHHOM, OpP2AHUIMEHHOM,
NONYIAYUOHHOM U DIKOCUCTEMHOM YPOGHSAX, OCHOBbL 9IKOJIO2UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
6030eticmeus. MeToA0I0TUsl MOHUTOPUHIA €CTECTBEHHBIX M aHTPOIIOT€HHBIX 3KOCHCTEM.

JdemMoHcTpanuu

IToprpert: A. JIx. Tencnn.

Tabmuue! u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HIMPOKOIMCTBEHHOIO Jiecay, « IKOCUCTeMa
XBOMHOro Jnecay, «@DyHKIHOHAJIbHBIE TPYNIBl OPraHU3MOB B 3KocHcTeMe», «KpyroBopor BeliecTB B
skocucteme», «llemm mnuTaHus (macTOWINHAs, JAETpUTHas)», «OKOJOTWYecKas MUpaMuia YHUCe,
«DQKoyoruyeckas nupampaa OuoMacchl», «IKOJOrHYeckas Nmupamuja sHeprum», «OO0pasoBaHue O000Ta»,
«IlepBuunas cykueccusi», «BoccraHoBiIeHHE Jieca MoOCHEe IMOXapa», «IKOCUCTEMA 03€pa», «ATPOLIEHO3»,
«KpyroBopot BelecTB 1 MOTOK SHEPTUU B arporieHose», «IIpumepsl ypOosakocucrem».

Ob6opynoBanue: repOapuu pacTeHHUil, KOJUIEKIIMHM HACEKOMBIX, uydela MTUI[ U 3Bepel, repbapuu
KYJIbTYPHBIX U TUKOPACTYLIUX PACTEHHM, aKBapuyM KaK MOJIEb SKOCUCTEMBI.

IIpakTnueckas padora «3yueHue u onucanue ypOo3KOCHUCTEMBI.

JlaGopaTtopnas padora «/3ydyeHue pa3zHOOOpasusi MENKUX MOYBEHHBIX UWIEHUCTOHOTHX B Pa3HBIX
HKOCHCTEMAX .

JIKCKypeus «IKCKYpCHs B TUITUYHBIN OnoreoleHos (B 1y0paBy, Oepe3HsK, eIbHHK, Ha CYXOA0IbHbIN WK
MMOMMEHHBIH JIYT, 03€p0, 00JIOTO)».



IKCKypcHust «IKCKYpCHs B arpO3KOCUCTEMY (Ha MOJIE€ WK B TEIJIMUHOE XO035HCTBO)».

Tema 10. Buocdepa — riiod6anbHasi IKOCHCTEMA

buocdepa — obmertanerapHas o0omouka 3eMiH, TIe CYIIECTBYET WM CYIIECTBOBalA XKU3Hb. Pa3BuTne
npeacTaBieHuit o ouochepe B Tpyaax J. 3rocca. Yuenue B. U. Bepraackoro o 6mocdepe. Obmactu 6uochepsl
u e€ cocraB. JKuBoe BeriecTBo 6Hochepbl U ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHUs Onocdepsl. OcobeHHoCcTH Onocdepsl Kak TIIOOATBHONW SKOCHCTEMBI.
JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemecTB W OMOreOXMMHUYECKHE IMKIBI (yriepoja,
azota). PuTMu4uHOCTH sIBICHHI B OHocdepe.

3onanpHOCTh OWochepsl. [lonsatue o Omome. OCHOBHBIE OWMOMBI CYIIW: TYHApPA, XBOWHBIC Jeca,
CMeEIlIaHHbIE U ITUPOKOJIMCTBEHHBIE JIeca, CTEIH, CABaHHbBI, yCThIHU, TPOIIMYECKHUE Jieca, BEICOKOrophs. KinMmar,
pacTUTENbHBINA U )KUBOTHBIA MHP OMOMOB CYIIIH.

CrtpykTypa u GyHKIIHS KUBBIX CUCTEM, OI[EHKA UX PECYPCHOT0 MOTEHIMaNIa U OnocepHbIX QyHKIUH.

JdemoHcTpauuu

[Toptpetsl: B. N. Bepnanckuii, O. 3rocc.

Tabmumer 1 cxemsl: «l'eocheprr 3emmny», «KpyroBopor azora B npupone», «KpyroBopor yriepona B
npupoae», «Kpyrosopot kucioposaa B mpupojie», «KpyroBopoT Bojibl B IpUpoe», «OCHOBHbIE OMOMBI CYILIN»,
«Knumatudeckue mosica 3emnmn», «Tynmapaw, «Taitray, «Cmemanssiii jecy, «lllupokonucTBeHHBINH jecy,
«Crenby, «CaBanHay, «[lycteiasay, «Tponudeckuii gec.

O6opynoBanue: repOapun pacTEHUH pa3HBIX OMOMOB, KOJUICKITH JKUBOTHBIX.

Tema 11. YennoBek u okpy:kaiomas cpeia

DKOJIOrM4ecKre KpU3KChl U UX NpuunHbl. Bo3aeiicTBue yenoBeka Ha Ouocdepy. 3arpsi3HeHue BO3AYIIHON
cpensl. OxpaHa Bo3ayxa. 3arpsi3HeHue BOJHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpyimenue moussl. OxpaHa
IIOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpONOTreHHOE BO3/ICHCTBUE HA PACTUTEIBHBIN U )KUBOTHBIA Mup. OXpaHa paCTUTENLHOTO U dKUBOTHOTO
Mupa. OCHOBHBIE PUHIUIIBI OXpaHbl IpUpoabl. KpacHble kHuru. Ocobo oxpaHsiemMble IPUPOAHBIE TEPPUTOPUU
(OOIIT). boranuueckue caabl ¥ 300JI0TMYECKUE TAPKH.

OcHOBHbIE NPUHIUIBl YCTOWYMBOTO pa3BUTHUSA YEJIOBEUECTBA U  NpUpoibl. ParnumonanbHOE
MPUPOJONOIB30BAaHUE M COXPaHEHHE OMOJOrHYecKoro paszHooOpasus 3emnn. OOmue 3aKOHOMEPHOCTU
IJ1I00aJIbHBIX 9KOJOTUYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HUCA U €r0 BEPOSITHBIE TOCIIEICTBUS.

Pa3Bute MeETOIOB MOHHUTOPHHIA PpPAa3BUTHUS OIMACHBIX TEXHOTEHHBIX TmpoueccoB. Cucmemnvie
uccre0osanuss nepexooa K pecypcocbepezarowjell U KOHKYPEHMOCNOCOOHOU 3Hepeemuxe. buonocuueckoe
pasHoobpaszue u o6uopecypcwl. Hayuonanouvie ungopmayuonuvie cucmemvl, obecneuusaioujue 0oCmyn K
uHgopmayuu no coCMosIHUIO OmMOenbHbIX 6U008 U 3Kkocucmem. OCHOBbL IKOpeaOUNUMAYUU IKOCUCTEM U
cnoco606 60pbOBL ¢ buonospedxcoenusmMU. Pexonempykyus MOpCKUX u HA3eMHbBIX IKOCUCTNEM.

JdemMoHcTpauuu

Tabmuiel 1 cxemsl: «3arpsi3HeHue atMochepbl», «3arps3sHeHue ruapocdepbl», «3arpsi3HEHUE TOYBbIY,
«[TapHukoBsIii 3¢ dexT», «Ocobo oxpaHseMble IPUPOIHBIE TEPPUTOPHUIY, «MOIeNH yIPaBIIEeMOTr0 MUPay.

Ob6opynoBanue: pororpaduu oxpaHseMbIx pacTeHUH U )KUBOTHBIX KpacHoit kauru Poccutickoit deneparum,
KpacHoli kuuru pervosa.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'MU HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHUSI 00Yy4alOIIMMUCS TPOTPAMM CPEAHETO
o01ero oopazoBaHMs: TMYHOCTHBIE, METANIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType IMYHOCTHBIX PE3yIbTAaTOB OCBOEHHUS MPOTPaMMbl 1O OMOJIOTUH BBIJCJIEHBI CIEIYIOIINE
COCTABIISIIOLINE: OCO3HAHME OOYYAIOUMMHCA POCCUHCKOM TIpakJaHCKOM HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPAa3BUTHIO, CAMOCTOSITEIEHOCTH ¥ CAMOOIPENENEHHI0, Haiuuue momusayuu K OOydeHHIO OHOIIOTHH,
yenenanpasiennoe pazeumue BHYTPEHHHX YOEXKICHMH JIMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH W
UCTOPUYECKUX TPAAMLUN pa3BUTUS OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YyYaroIuXCs
PYKOBOJACTBOBATLCSA B cBOEH ACATCIIBHOCTH HCHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMH, HNPUCYIIUMH CHCTEME
OMOJIOrMYECKOr0 00pa30BaHUs, Haluyue NPasoCoO3HAHUS PKOJIOTHUECKON KYNBTYPbI, CHOCOOHOCMU CMAGUmMb
IIeSTN ¥ CTPOUTD )KU3HEHHBIE TUIAHBI.



JInuHOCTHBIE PE3y/bTaThl OCBOCHHUS MPOrPAaMMBI MO OWOJIOTUM JOCTUTalOTCAd B €IWHCTBE y4eOHOW U
BOCIIUTATEIbHOW JESTEIbHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMHU POCCHUMCKHUMH COLMOKYJIbTYPHBIMH,
UCTOPUYECKHUMH M TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, NPUHSATHIMH B OOIIECTBE MPaBUJIAMH U HOPMaMH
MOBEACHUA M CIOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHUS, Pa3BUTHUS
BHYTPEHHEH MO3ULMM JMYHOCTH, MMAaTPUOTU3MA U YBa)KEHUS K 3aKOHY U IIPABOIOPSJKY, YEIOBEKY TpyJa U
CTaplieMy MOKOJEHHIO, B3AUMHOTO YBa)KEHHUsI, 0EpEKHOT0 OTHOIICHUS K KYJIbTYPHOMY HACJEIUI0 U TPATUIUSIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoe U OKPYKarolen cpee.

JInuHOCTHBIE pe3yibTaThl OCBOEHUS y4eOHOro npeamera «bruonorus» A0MKHBI OTpakaTh TOTOBHOCTH U
CIOCOOHOCTh OOYUAIOMIMXCSl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH IO3WIUEH JIMYHOCTH,
CUCTEMOI LIEHHOCTHBIX OPUEHTAIUI1, TO3UTUBHBIX BHYTPEHHUX YOEKICHHM, COOTBETCTBYIOIIUX TPAAULIMOHHBIM
LIEHHOCTAM POCCHIICKOro OOLIECTBa, PAaCUIMPEHUE >KU3HEHHOI'O ONBITa M OIbITa JESITEIBHOCTH B IIpoliecce
pealin3aliy OCHOBHBIX HAIIPABIIEHUH BOCIIMUTATEIBHON AESITEILHOCTH, B TOM UHCIIE B YACTH:

1) rpa:kIaHCKOr0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh TPAXKIAHCKOW IMO3UIMKA OOYYAIOMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO WieHA
poccuiickoro o0IIecTBa;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX NpaB U O0OA3aHHOCTEH, YBaXCHHE 3aKOHA M TPABOIOPS/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH AESITENLHOCTU MPHU CO3/IaHUN YUECOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX U ITO3HABATEIBHBIX 33124, BHIMOJIHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH OMpPEAENsATh COOCTBEHHYIO MO3HIMIO MO0 OTHOLICHHUIO K SBICHUSM COBPEMEHHOH >KU3HH U
O0O0BICHATH €€,

YMEHHE YUUTHIBATh B CBOUX JCHCTBHIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aHMMOJCHCTBHS IOJEH C
pa3sHBIMU YOSKACHUSMH, KYIbTYPHBIMHU IICHHOCTSIMU M COIIMATIBHBIM ITOJIOKECHHEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJHEHUS Y4E€OHBIX, MMO3HABATEIBHBIX H
HCCIIIOBATEIbCKUX 3334, YBOKUTEIBHOTO OTHOIICHUS K MHEHHIO ONMIIOHEHTOB MPH OOCYXIEHUHM CIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO CO/CPIKAHMUS,

TOTOBHOCTh K TYMaHUTapHOM U BOJIOHTEPCKOH J1€ATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTTUTAHUS:

c(OPMUPOBAHHOCTh POCCHUICKON TpakIaHCKONH HWACHTUYHOCTH, MATPUOTH3MA, YBAKEHHUS K CBOEMY
Hapoly, 4yBCTBa OTBETCTBEHHOCTH mepel PoauHOM, ropaoctv 3a CBOM Kpail, cBO PoauHy, CBOM S3BIK U
KYJIbTYpY, IPOILJIOE U HACTOSIIEe MHOTOHAIIMOHAIBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILICHHE K MPUPOJHOMY HACJIEIUIO M MaMATHUKAM MPUPOIBI, JOocTHKeHusM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOIOTHSIX, TPYIE;

CIIOCOOHOCTH OLICHHWBATh BKJIA/l POCCUHCKUX YUEHBIX B CTAHOBJIEHUE U pa3BUTHE OMOJIOTHH, TOHUMaHUS
3HaYeHHUs! OMOJIOrMH B TO3HAHUH 3aKOHOB MIPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'O OOIIIECTBA;

uzelHas yoex1EHHOCTh, TOTOBHOCTD K CITY)KEHUIO U 3aimuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €ro Cy/b0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HaHHUE TYXOBHBIX LIEHHOCTEN POCCUICKOI0 HApOaa;

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, 3TUUYECKOT0 MOBEICHMS;

CIOCOOHOCTh OLIEHMBATh CUTYALlMI0 U MPUHUMATh OCO3HAHHbIE PELICHMs], OPUCHTUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HaHME JINYHOTO BKJI/1a B IOCTPOEHUE YCTOMUNBOro OYyAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTEINIAM, CO3JJaHHIO0 CEMbU Ha OCHOBE OCO3HAHHOTO MPHUHATHS
LIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUHU € TPAAULMAMHU Hapo1oB Poccun;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOT'O TBOPYECTBA,
CropTa, TpyAa, OOIIECTBEHHBIX OTHOILCHHIA;

MOHMMAaHHUE HMOLIMOHAILHOTO BO3/IEUCTBHUS )KUBOW IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPA)KEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE MTPOSBIIATH KaU€CTBA TBOPUECKOMN
JUYHOCTH;

5) d¢wusnueckoro BocnuTaHus, (GOPMHPOBAHMS KYJBTYPHl 3I0POBbSI H JIMOIHOHAILHOIO
Os1aromosty4ms:

MMOHUMaHWE W peayn3ais 37J0pOBOTO U Oe30macHoro obpasa KM3HU (3J0POBOE MUTAHWE, COONIOACHUE
TMTUEHUYECKUX TPaBWJI U HOPM, COAJIAaHCUPOBAHHBIA PEXHUM 3aHATUH M OTAbIXA, peryispHas (Qu3nueckas
AKTUBHOCTH), OE€PEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (H3HUYECKOMY U
IICUXUUYECKOMY 37J0POBBIO;



MMOHMMAaHKE [IEHHOCTHU MPABWJI HHIUBUYaTbHOTO ¥ KOJJIEKTUBHOTO 0€30I1aCHOTO TIOBEICHUS B
CUTYallUsIX, YTPOKAOUIMX 3JI0POBbIO U KU3HU JIIOJICH;

OCO3HAHUE MOCJIEICTBUN U HETPUSATHUS BPEIHBIX MPHUBBIYCK (YIIOTPEOICHHS ATKOTOJIsI, HAPKOTHKOB,
KypeHus);

6) TPy10BOT0 BOCIIMTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HaHHUE LIEHHOCTH MacTEpCTBa, TPYA0II00uE;

TOTOBHOCTh K aKTUBHOM JEATETbHOCTH TEXHOJOTHYECKON U COIMAIEHOIN HAMPaBICHHOCTH, CIIOCOOHOCTh
WHUIMUPOBATH, INITAHUPOBATH U CAMOCTOSATEIHHO BBIIOJIHATD TAKYIO JIEATEIbHOCTD;

WHTEPEC K pa3IndHbIM cepaM npodheCCHOHATBLHOM e TEIBHOCTH, YMEHIE COBEPIIATh OCO3HAHHBIN
BBIOOp OyyIIel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BAHHIO HA IPOTSHKCHUH BCEH KH3HM;

7) 3K0JIOrH4ecKOro BOCIUTAHMA:

AKOJIOTUYECKH IIeJIeCO00pa3HOE OTHOIICHUE K MPHUPOJEC KaK MCTOYHHMKY >KM3HM Ha 3emiie, OCHOBE &
CYyILIECTBOBAHUS,

MOBBIIICHHE YPOBHS JKOJOTHYECKON KYJIbTYpPHI: NMPUOOPETCHHE OIbITA IUIAHWUPOBAHUS TOCTYIKOB H
OLIEHKHU UX BO3MOJKHBIX ITOCIEACTBUM U1 OKPYKAOLIEN CPEBI;

OCO3HaHUE II00aTbHOT0 XapaKkTepa HKOJIOTHYECKUX MPOOJIeM U MyTel UX pPelIeHHs;

CIIOCOOHOCTH HCIIONIB30BATh MPUOOPETaEMbIC MTPU M3yYCHUHN OHOJIOTHH 3HAHHUS U YMEHUS MPH PEIICHUN
po0JieM, CBA3aHHBIX C PAIMOHAIBHBIM MPUPOJIONOJIb30BaHUEM (COOJII0OICHNE MPABUJI TTOBEJACHUS B MPUPOJIC,
HaIPaBJICHHBIX HA COXPAaHEHUE PAaBHOBECHSI B SKOCUCTEMAaX, OXPAaHY BUIOB, SKOCUCTEM, Onocdepsl);

AKTUBHOE HEINpUATHE JACHCTBUM, NPUHOCAIIMX BpEd OKpYXKarolled NpUPOAHON cpene, yMEHHUe
MPOTHO3MPOBATh  HEOIATONMPHUATHBIC OKOJOTHYECKUE TIOCICICTBUS NPEINPHHAMACMBIX JCHCTBUA U
Mpe0TBpalaTh UX;

HAJIMYKUE PA3ZBUTOTO SKOJOTMYECKOTO MBIIIJICHUS, JKOJOTHYECKOW KYJIbTYpbI, OIbITA JESITEIbHOCTH
9KOJIOTUYECKON HAIPABIEHHOCTH, YMEHHSI PYKOBOJICTBOBATHCSI UMHU B MO3HABATEIbHOM, KOMMYHUKATUBHON U
COLMAJIbHOW NPAKTUKE, TOTOBHOCTM K YYacTHUKO B MPAKTUYECKON JIESITEIBHOCTH IKOJOTHYECKON
HaMpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH H
OOIIIECTBEHHOH MPaKTUKKH, OCHOBAHHOTO Ha JAMATIOTE KYIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B
MOJUKYJIbTYPHOM MHUPE;

COBEPILICEHCTBOBAHUE S3BIKOBOM M UYMTATENbCKOW KYJbTYPbl KaK CpPEACTBAa B3aUMOJICIHCTBUS MEXIY
JIFOABMH U TIO3HAHUS MUPA;

MOHUMaHHUEe creuUKU OMOJOTUU KaK HayKH, OCO3HaHUS €€ polu B (OPMHUPOBAHUU PAIOHATHHOTO
Hay4YHOT'O MBITIUICHHS], CO3/IaHUH LIETTOCTHOTO MPECTaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOIBI,
YyeloBeKa M OOIecTBa, B IMO3HAHWM NPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHHH NpoOJieM COXpaHEHUs
MPUPOAHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJIi COBPEMEHHOHN IMBHIIM3AIMU: 00ECTIEYeHHsI HOBOTO YPOBHS
Pa3BUTHUSI MEIUIIMHBI, CO3/IJaHNE MEPCIEKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX PEIIATh PECYPCHBIE MPOOIEMBI
pa3BUTHS YENOBEUECTBA, MOMCKA MyTeH BBIXOJA M3 TJIO0ANBHBIX JKOJOTMYECKUX MpoOieM U obecreueHus
nepexoja K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATHFHOMY UCTIOIB30BAHHIO IIPUPOIHBIX PECYPCOB U (DOPMUPOBAHUIO
HOBBIX CTaHJIaPTOB >KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHUH OMOJOTMYECKHX 3HAHWN B IEJISAX TMOBBIMICHUS] OOIIEH KyJIbTYpHI,
€CTECTBEHHO-HAYYHONH TPaMOTHOCTH, KaK COCTaBHOW 4YacTH (DYHKIMOHAIBHON TPaMOTHOCTH OOydYarolIuXcs,
dhopmMupyeMoit Ipu U3y4eHUH OUOJIOTHH;

MOHMMAaHUE CYITHOCTH METOJIOB TO3HAHWS, HCIOJIb3YeMBIX B E€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH
WCIIOJIH30BaTh MOJTy9aeMbI€ 3HAHUS JIJIsI aHAIM3a H OOBSICHEHUS SIBJICHUH OKPY/KAIOIIEro MUpa U MPOUCX OSIIINX
B HEM M3MEHEHUH, YMEHHE JelaTh 00OCHOBaHHbBIC 3aKIIOYCHHS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIUXCS
JTAHHBIX C LEJBIO MOJIYYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSATEIHHO UCIIOBF30BATh OMOJIOTHUECKHE 3HAHUS ISl PEIIeHHsI TPOOJIeM B peallbHbIX
KU3HCHHBIX CUTYyaIHsX;

OCO3HAHME [IEHHOCTM HAy4YHOM  JEATEIIbHOCTH, TOTOBHOCTh  OCYIIECTBIATH INPOEKTHYO U
HCCIIEIOBATENIbCKYIO ICTETbHOCTh MHANBHUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMpPEpPHIBHOMY 00pa30BaHUI0 M CaMOOOPa30BaHHIO, K AKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHUH TT0 OMOJIOTHH B COOTBETCTBHH C KU3HEHHBIMH IMMOTPEOHOCTIMH.



METAINIPEJMETHBIE PE3YJIbTATBI

MeranpenmeTHbIe pe3ysbTaThl OCBOCHUS y4eOHOTO mpeaMeTa «brojorusy BKIIOYAIOT: 3HAYMMBIE JUIS
(bopMHpOBaHHS MHPOBO33pEHHSI OOYYAIOMIMUXCS MEKIUCUUIUIMHAPHBIE (MEXIpEIMETHbIE) OOIIeHayYHbIe
HOHSTHSA, OTPAYKAIOIIHE IEJIOCTHOCTh HAYYHOU KapTHHBI MUPA M CIIEU(PHUKY METOI0B TIO3HAHHUS, UCTIOJIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTUs, SIBIICHUE, IPOIIECC, CUCTEMa, HAYyYHbIH (DaKT, MPUHITUI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIEIOBaHHEe, HAOIIONEHHE, W3MEpEHHe, OSKCIHEPHUMEHT U JIpyTue);
YHHUBEpCaJibHbIE yueOHbIe NeiicTBUs (II03HABATENIbHBIC, KOMMYHHKATHBHBIC, PETYJISTHBHBIC), 00ECIIEUNBAIOIINE
¢dopmupoBanne (yHKIMOHAIBHON T'PAMOTHOCTH M COIMAIBHOW KOMIIETCHIIMHM OOYYaroIIUXCs; CIIOCOOHOCTD
0o0yJaroImuxcs  HCIOJIb30BaTh  OCBOCHHBIE  MEXKIWCIHUIUIMHAPHBIC, MHPOBO33PEHUYECKHE 3HAHUSA U
YHUBEpCaJIbHBIC YIeOHBIC ICHCTBUS B IO3HABATEIBHON M COLMAIBHOM MTPAKTHKE.

B pesynbrare u3ydeHus OMOJIOTMM Ha YPOBHE CpPEIHEro o0Iero oopazoBaHus y 00ydaromerocs OyayT
copMHUpPOBaHBI TIO3HABATENbHBIC YHHBEPCAIbHBIE y4eOHbIC ACHCTBHSA, KOMMYHHKATHBHBIC YHHBEPCAILHBIC
y4eOHBIE ICHCTBYS, PEryJIATHBHBIC YHUBEPCATIbHbIC yUeOHBIC TEHCTBHS, COBMECTHAS ACATEIHLHOCTb.

MeranpenmeTHbIe pe3yIbTaThl OCBOSHHS TPOTPAMMBI CPEIHETr0 00IEro 00pa30BaHus JOJKHBI OTPAXKATh:

OBJ1ajieHNe YHHBEPCAIBLHBIMH Y4eOHBIMH NM03HABATEILHBIMH /1€ CTBUSIMU:

1) 6a3oBbIe JOrHYeCKHE TeHCTBHUS:

CaMOCTOSATENILHO (OPMYJIUPOBATh M AKTYaIM3UPOBATh NPOOJIEMY, paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BATh MPU OCBOCHUH 3HAHWU MPHEMBI JJOTHYECKOTO MBIIUICHHS (aHAIM3a, CHHTE3a, CPAaBHEHHUS,
KJIaccudukanuy, 00OOIIEHHS), PAaCKPBHIBATh CMBICH OHOJIOTHYECKHX MOHSATHH (BBLACIATh UX XapaKTEpHBIC
NPU3HAKK, YCTAHABINUBATH CBSI3U C JAPYTUMHU MTOHATHSIMHU ),

ONPEAETSATh LENU JESTENbHOCTH, 3a/aBas I[apaMeTpbl M KPUTEPHH HX JOCTHIKEHHS, COOTHOCHTH
Pe3yabTATHI AESITEIBHOCTH C TIOCTABICHHBIMH LIEISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE OHSATHS JUISI OOBSICHEHHUS (PAKTOB U SBJICHUH KUBOI PUPOJIBL;

CTPOUTH JIOTHYECKUE PACCY)KICHUS (MHIYKTHBHBIC, JICAYKTUBHBIC, I10 aHAJOTUH), BBIBIAThH
3aKOHOMEPHOCTHU U IIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYINPOBATH BBIBOJIBI H 3aKIIOUCHUS;

MPUMEHSATh CXEMHO-MOJICNIbHBIE CPENICTBA ISl MPEICTABICHHUS CYIIECTBEHHBIX CBS3€ M OTHOLICHHUU B
U3y4aeMBbIX OHMOJIOTHYECKHX OOBEKTaX, a TakKe MPOTHBOPEYMH Pa3HOTO pPOJa, BBISIBICHHBIX B PAa3IHYHBIX
UH(QOPMAIIMOHHBIX UCTOYHHKAX;

pa3pa0aThIBaTh IUIaH pEIIeHUS MNpoOJeMbl ¢ YY€TOM aHajdM3a MMEIOIUXCS MaTepHaIbHBIX |
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBEI B JIESTEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YNILTATOB LENISM, OLICHUBATh PUCKU
IMOCJICICTBUN NCATEIBHOCTH;

KOOPJIMHUPOBATh M BBITIOJNHATH pabOTy B YCIOBHUSX PEATLHOTO, BUPTYaJbHOTO W KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

Pa3BHBATh KPEATUBHOE MBIIIICHNE MTPH PEIICHUH )KU3HEHHBIX MTPOOIeM.

2) 6a30BbIe HCCIEA0BATEIbLCKHE NeiCTBHS:

BJIJICTh HAaBBIKaMHU y4eOHO-HCCIIEOBATENILCKOM M TPOCKTHOM NESATeNbHOCTH, HABBIKAMH pPa3peIIeHHsI
po0seM, CliocOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMTOMCKY METO/I0B PEILICHHsI IPAKTUYECKUX 3a/1a4,
NPUMEHEHHIO PA3JIMYHBIX METOIOB O3HAHHUS;

UCIIOJIb30BATh PA3IMYHBIC BHJBI JESTEILHOCTH 10 TOJTYYSHHIO HOBOTO 3HAHHMS, €r0 MHTEPIPETAIUH,
peoOpa3oBaHUIO U MPHUMEHEHHIO B YUYEOHBIX CUTYAIHSIX, B TOM YHCIIE TIPH CO3JJaHUN YUEOHBIX U COIMATBHBIX
MIPOEKTOB;

(bopMHUpPOBaTh HAYYHBIH THIT MBIIUICHUS, BJIAJ€Th HAYYHOU TEPMUHOIOTUEH, KITFOUYCBBIMU MTOHITUSIMH H
METOJIaMH;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 33/Ja4ll B OOpa30BaTENBHOW IESTEIHHOCTH WM JKU3HEHHBIX
CHUTYaIHSIX;

BBISIBJISITh TIPUYMHHO-CIICJICTBCHHBIC CBSA3H M aKTYAJIM3UPOBATh 3a/1a4y, BBIJIBUTATh THIIOTE3Y €€ peleHus,
HAaXOJMTh apTyMEHTHI IS IOKa3aTelIbCTBAa CBOMX YTBEP)KACHUH, 3a/1aBaTh NapaMeTPhl M KPUTEPHUU PELICHUS;

aHATM3UPOBATh TIONYYCHHBIE B XOJ€ pEIICHHsS 33Ja4ll pPe3yNbTaThl, KPUTHYECKH OLEHUBATh WX
JIOCTOBEPHOCTD, IIPOTHO3MPOBATh N3MEHEHUE B HOBBIX YCIIOBUSX;

J1aBaTh OIICHKY HOBBIM CHUTYAIIHUsIM, OIICHUBATh MIPHUOOPETEHHBIN OIBIT;

OCYIIECTBIIATD IIeJICHANIPABICHHBII MOUCK IIEPEHOCA CPEICTB U CIIOCOOOB JIEHCTBUSA B TPOPECCHOHATIBHYIO
cpeny;



YMETh NIepEHOCUTH 3HAHUS B MIO3HABATENBHYIO U MPAKTUUECKYIO 00J1aCTH )KU3HEACATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE HJIEH, NTPeIaraTb OPUTHHAIBHBIC MTOIX0/Ibl U PEIICHNUs, CTABUThH MPOOJIEMBI U 3a1a4H,
JIOIYCKAIOIIUE albTEPHATUBHBIC PEIICHUS.

3) pa6ora c undopmanmeii:

OPHEHTUPOBATbCS B PA3JIMYHBIX HMCTOYHHKAX HHGpopManuu (TEKCTe y4eOHOro mOcoOMs, Hay4dHO-
HONYJISIPHON JnMTeparype, OMOJIOTMYECKUX CIIOBapsAX W CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax HaHHBIX, B
WuTepHeTe), aHaIM3upoBaTh HHPOPMALIUIO Pa3IMYHBIX BUIOB U (POPM MpeCTaBICHNS, KPUTUYECKH OIICHUBATh
e€ JOCTOBEPHOCTh U HENPOTUBOPEUNBOCTb;

(bopMynHMpOBaTh 3aMPOCHl U HPUMEHATH PA3JIUYHBIE METOABI MPH MOUCKE M OTOOpe OMOJIOTHYECKON
uHpopMalnun, HeOOXOUMOH JUIsl BBINOIHEHUS Y4eOHBIX 3a/1a4;

npuobperaTh OTIBIT UCTIOJIb30BAHUS UH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIH,
COBEPLIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAaHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BRIOMPATh ONTHUMAIBHYIO (JOPMY MpEACTaBICHUS OMOIOTHUECKOM HH(POPMALIUHU (CXEMBI,
rpaduku, TuarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

WCTOJIb30BAaTh HAYYHBIH S3BIK B KAauyeCTBE CPEACTBa NMpU paboTe ¢ OMOIOTrMYecKOr HH(POpMAIUECH:
IPUMEHATh XUMHYECKHe, (U3UYEeCKHe M MaTeMaTH4YeCKue 3HaKd M CUMBOJbI, (hopMyibl, aOOpeBuatypy,
HOMEHKJIATYPY, UCIIOIb30BaTh M MPE0OPa30BHIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISATHOCTH;

BJIaJIeTh HABBIKAMH PACIIO3HABAHUS U 3AILUTHI HH(OpMALMU, HH(POPMALIMOHHON 6€3011aCHOCTH JINYHOCTH.

OgJajieHne YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMH e CTBUSAMU:

1) o6enue:

OCYIIECTBISITh KOMMYHHKAIIUU BO BCEX c(epax KU3HU, aKTHBHO y4acTBOBATh B JIUAJIOTE WIH TUCKYCCHH
[0 CyLEecTBY oOCyxJaeMol Tembl (YMEHHME 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CYKICHHS OTHOCHTEIHHO
BBITIOJIHEHUS TIpEIaracMoi 3a7ayi, YIUThIBATh MHTEPECHI M COTIIACOBAHHOCTH MO3UIMNA JPYTUX YYaCTHHKOB
JMajora Wil JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOIIEHHS, TMOHMMAaTh 3HAYEHHUE COIUAIBHBIX 3HAKOB,
IPENOCHIIIOK BOSHUKHOBEHUS! KOH(DIMKTHBIX CUTYyallUi, yMETh CMsr4aTh KOH(QIIMKTBI U BECTH I1EPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOaMU OOIICHUS W B3aMMOJICHCTBHS, MOHUMATh HAMEPEHUS JIPYTUX JIIOJEH,
IPOSIBJISATh YBAXHUTEIbHOE OTHOIIEHHE K COOECeAHMKY M B KOPpPEKTHOH Qopme (OpMyIHpOBaThH CBOU
BO3PAKCHHS,

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJ/ICTB.

2) coBMeCTHasI IeSITeIbHOCThD:

MOHMMaTh M HUCIOJb30BaTh IMPEUMYILECTBA KOMAHIHOW M HMHIUBUAYaJbHOW pabOTHl NMPH pELICHUU
OMOJI0rMYecKON MpOoOIeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHMS TPYIIIOBBIX (POPM B3aUMOAEHCTBUS
IIPU pelIeHny yuyeOHoM 3aauu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBUH C Y4ETOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH
KaX/10T0 YJIeHa KOJUIEKTUBA;

MPUHUMATh IETH COBMECTHOW NEsTEIHHOCTH, OPraHW30BBIBATH M KOOPIWHHPOBATH ICHCTBUS TO €€
JOCTHI)KEHHUIO: COCTABIATh IUIAH JEHCTBUH, pacrnpenessaTh poiu ¢ y4€TOM MHEHUH Y4acTHUKOB, 0OCYXKAaThb
pe3yabTaThl COBMECTHON pabOTHI;

OLIEHMBATh KaueCTBO CBOETO BKJIAJa M KaXAOr0 Yy4YaCTHMKAa KOMaHIbl B OOLIMI pe3ynpTaTr Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeJularath HOBBIE MPOEKTHI, OLIEHUBATh MJEH C MO3MIMU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHUECKON
3HaYHMOCTH;

OCYILIECTBIATH MO3UTUBHOE CTPATEIrMYECKOE TIOBEJICHNUE B PA3IMUHBIX CUTYAIUSX, POSIBIATH TBOPUECTBO
1 BOOOpakeHue, ObITh MHUIIMATHBHBIM.

OBJajieHNe YHUBEPCAJIBLHBIMH PeryIsTUHBHBIMM AelCTBUSAMU:

1) camoopranuzanusi:

WCTIOJIH30BaTh OMOJIOTUYECKUE 3HAHUS TSl BBISIBIICHHS MTPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U y4eOHBIX
CUTYyalUsX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHWH II€JICBBIE W CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBHSIX H
MOCTYIIKAX 110 OTHOLIEHHUIO K KHMBOH NMPHPOJIE, CBOEMY 3/I0POBBIO M 3I0POBbIO OKPYKAIOLIHX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MMO3HABATEIBHYIO JEATEIILHOCTh, BBISIBISATH MPOOJIEMBI, CTaBUTh U
(dbopMynHMpoBaTh COOCTBEHHBIE 331a4H B 00pPa30BaTEIbHON S TEIBHOCTH U )KU3HEHHBIX CUTYalUAX;



CaMOCTOSITENILHO COCTABIIATH IJIAH PEIICHUs MPOOJIEMBbI ¢ YIETOM HMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANOYTECHHI;

JlaBaTh OLIEHKY HOBBIM CUTYaLIUsM;

paclpsATh paMKH y4eOHOT0 IpeAMETa Ha OCHOBE JINYHBIX IPEANOYTEHHI;

JeNaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO INIUPOKOH 3PYAMIMU B pa3HBIX OONACTAX 3HAHUM,
IIOCTOSIHHO ITOBBIIIATE CBOM 00pa30BaTeNbHBIN U KyJIbTYpHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYallHsIM, BHOCUTb KOPPEKTHUBBI B IEATEIbHOCTb, OLEHUBATH COOTBETCTBUE
pE3yJIBTAaTOB LIEIISIM;

BJaJIeTh HABBIKAMU [103HABATEIbHOH pedIIeKCMHM KaK OCO3HAHHUS COBEPIIACMBIX JCUCTBUH U
MBICIMTENbHBIX IPOLECCOB, UX PE3yJbTaTOB M OCHOBAHUM, MCIOJb30BaTh NMPUEMBI PeQEKCUU sl OLEHKU
CUTYalluH, BBIOOpA BEPHOI'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHWKEHUIO;

IIPUHUMATh MOTUBBI U ApI'YMEHTHI IPYTHUX IIPU AHAJIU3€E PE3yJIbTaTOB JEATECIbBHOCTH;

3) npuHsATHE Cedsl U IPYTrux:

MPUHUMATH ce0s, TOHUMAast CBOM HEIOCTATKU M JOCTOWHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYIUX IIPU aHAIU3€ PE3YNIbTATOB JIE€ATEIBHOCTH;

IIPU3HABATh CBOE MPaBO U MPaABO JPYTUX Ha OMIMOKY;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MHP C TIO3HIIUHU IPYTOTO YEIIOBEKa.

HNPEIMETHBIE PE3YJIBTATbBI

IIpenmeTHble pe3ynbTaThl OCBOCHMs cojepxkaHus ydyeOHoro npenmera «buonorus» Ha yriyOiaéHHOM
YpOBHE OPHEHTHUPOBAaHbI Ha o0ecrieueHrne NpoPMIbHOr0 00ydeHust oOydaromuxcst ouosoruu. OHU BKIIHOYAIOT:
cnenupuyeckue i OMONIOTUN Hay4YHbIe 3HAHUS, YMEHUS U CIIOCOObI AEUCTBUI 10 OCBOCHUIO, HHTEPIPETALlUU
U IpeoOpa30BaHUIO 3HAHUM, BU/IbI AESITEILHOCTH 10 OJYYEHUIO HOBBIX 3HAHUHN U UX IPUMEHEHUIO B Pa3IMUHbIX
y4eOHBIX, @ TaKXKe B pealIbHBbIX XU3HEHHbIX cuTyalusx. [IpenmerHble pe3yabTaThl MpeACTaBIECHbl IO rojlaM
U3Y4EHHUS.

ITpenmeTtHble pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» B 10 knacce noiKHBI OTpaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJIN OMOJIOTUH B CUCTEME €CTECTBEHHBIX HayK, B ((OPMHUPOBAHUU
€CTECTBEHHO-HAyUYHOW KapTUHBI MUpA, B MO3HAHUU 3aKOHOB IPUPOABI U PElICHHH MpoOIeM paroOHAIBHOTO
MPUPOIONOIB30BaHUS, O BKIIAI€ POCCUNCKUX U 3apyOexHBIX YUEHBIX B pa3BUTHE OMOJIOTUY;

BJIa/ICHUE CHCTEMOM OMOJIOrMUECKUX 3HAHUN, KOTOpas BKIJIIOYAET: OCHOBOIOJAramolirue OMOJIOTHYEcKUe
TEPMUHBl U  TOHATHA  (KM3Hb, KIJIETKA, OpraHu3M, MeTabolM3M, TOMEOCTa3, CaMOpPEeryJssaius,
CaMOBOCIIPOU3BE/IEHNE, HACJIEICTBEHHOCTb, W3MEHYMBOCTb, POCT U pa3BUTHUE), OUOJOTUYECKHE TEOpUU
(xnerounas teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomMHass Te€opusi HaciaeACTBEHHOCTH T.
Moprana), yuenus (H. U. BaBunoBa — o neHTpax MHOrooOpa3usi U IpOUCXO0XK/IEHUSI KYJIbTYPHBIX PacTeHUN),
3aKOHBI (eIUHOOOpa3Hsi MOTOMKOB IEPBOIO IOKOJICHUS, DPACUICTJICHHUs, YUCTOThl TaMeT, HEe3aBUCHUMOIO
HacienoBanus ['. MeHpens, TOMOJIOTUUECKUX PSAIOB B HacieacTBeHHoW u3meHuuBoctd H. V. Basumoga),
MPUHIUIBI (KOMIUIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METO/IaMU HAY4YHOT'O IMO3HAHUSI, HCIOIb3yEMBIX B OMOJIOTHYECKUX MCCIIEJOBAHUSIX
KUBBIX O0BEKTOB (OMHCaHUE, H3MEpPEHUE, HAOIIOICHHE, SKCTIEPUMEHT);

YMEHHE BBIIEIATH CYIIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIETOK IIPOKAPHOT U DYKAPUOT, OJJHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM uucie OakTepuii, rpu0oB, pacTeHH, )KUBOTHBIX M U€IOBEKa, CTPOEHUS
OpPraHOB U CUCTEM OPTraHOB PACTEHUH, )KMBOTHBIX, YEJIOBEKA, IPOLIECCOB KUZHEAEATEIBHOCTH, IPOTEKAIOIINX B
OpraHu3Max pacTeHH, )KHBOTHBIX U YeJIOBEKa, OMOJIOTMYECKUX MPOIECCOB: OOMEHa BEIIeCTB (METabO0IN3M),
NpeBpallieHs] PHEPruu, OpoXKeHHs, aBTOTPO(HOr0 M TeTEepOTPO(PHOro THUMOB MNUTaHUA, (POTOCHUHTE3A H
XEMOCHHTE3a, MUTO3a, Mei03a, TaMeToreHesa, sMOproreHe3a, nocTIMOPHOHATBHOTO Pa3BUTHS, PA3MHOXKEHHUS,
WHIVBUAYAJIBHOTO Pa3BUTHUs OpraHu3Ma (OHTOT€HE3a), B3aUMOJIEHCTBUSA I'€HOB, IT'€TEPO3HCA, UCKYCCTBEHHOTO
otbopa;

YMEHHE YCTaHaBJIMBATh B3aMMOCBS3U MEXAY OpraHOWIaMH KJIETKU U UX QyHKIUSMHU, CTPOSHHEM KJIETOK
Pa3HbIX TKaHEW U UX PYHKIMSIMH, MEXIY OpraHaMH U CUCTEMaMU OPraHOB y pacTEHUH, )KUBOTHBIX U YeJIOBEKa
U UX QYHKIUSAMH, MEXIY CUCTEMaMU OPraHOB M UX (DYHKIMSIMH, MEXAY dTarlaMd OOMEHa BEIECTB, dTallaMH



KJICTOYHOTO LIMKJIA U XU3HEHHBIX IHMKJIOB OPraHU3MOB, 3TallaMH SMOpPHOHAIBHOTO pPa3BUTHs, T€HOTHIIOM U
dbenotumnom, GeHOTHIIOM U (HaKTOpaMU Cpeabl OOUTAHMUS;

YMEHME BBIABIATH OTJIWYUTEIbHBIE NPU3HAKU KUBBIX CHCTEM, B TOM YHCJIE PACTEHUH, KUBOTHBIX U
YEJIOBEKa;

YMEHHUE UCIO0Ib30BaTh COOTBETCTBYIOLINE apTYMEHTHI, OMOJIOTUYECKYI0 TEPMHHOJIOTHIO M CUMBOJIUKY JIJIS
JI0Ka3aTesIbCTBa POJICTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIII;

YMEHHME pellarb OHOJOTMYECKHE 3aJaud, BBIABIATH IPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXIY
UCCIIeTyeMbIMU OHOJIOTMYECKUMHU TPOLECCAMU U SIBJICHUSMH, JENaTh BBIBOABI M IMPOTHO3bI HAa OCHOBAHUU
[IOJIyYEHHBIX PE3YyJIbTATOB;

YMEHHE BBITIOJIHSATH JJAO0OpaTOpHbBIE U MTPAKTHUYECKHUE PadOoThl, COOII0ATh MpaBuiia Mpu paboTe ¢ yueOHbIM
1 J1abopaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bI, MPOBEPATh HUX HKCIEPUMEHTAIbHBIMU CpPEACTBaMHU, (POPMYIUpPYS Liehb
HCCIIEIOBaHMs, aHAJIM3UPOBATh NIOJyUYEHHBIE PE3YJIbTAThl U JAEIaTh BbIBObI;

YMEHHE Yy4acTBOBaTh B Y4e€OHO-HCCIIEIOBATENIbCKOW paboTe MO OHOJOTHH, DKOJOTUU M METUIMHE,
MIPOBOJIMMON Ha 0a3e MIKOJBHBIX HAYyYHBIX OOLIECTB, M MyOIMYHO MPEACTABIATH NOJYYCHHBIE PE3YJIbTaThl Ha
YUEHUYECKUX KOH(PEPEHIUSX;

YMEHHE OLEHUBATh ATUYECKUE aCTIEKThl COBPEMEHHBIX UCCIIEIOBaHUI B 00JaCTH OUOJIOTHH U MEIUIIUHBI
(KIIOHUpPOBaHKE, UCKYCCTBEHHOE OILIOIOTBOPEHUE, HAIIPABIIEHHOE U3MEHEHNE T'€HOMA U CO3/JaHIe TPAHCTCHHBIX
OpPraHHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayliell mpodecCHOHaIbHONM NeATENbHOCTH B 00JacTH
OMOJIOTUHU, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUH, CEIIbCKOTO XO3AHCTBA, MHIIEBOW MPOMBIIUICHHOCTH,
yriayONIsTh O3HABATEIbHBIM HHTEPEC, HAPABICHHBIN HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOINICH Mpodeccuu U
MIPOJOJKEHHE OMOJIOrMYECKOro oOpa3oBaHMsl B OpraHU3allUsAX CPEIHEro Mpo(ecCHOHATIbHOTO U BBICIIErO
oOpa3oBaHHs.

[IpenmerHbie pe3yabTaThl OCBOSHUS yueOHOTro mpeamera «buonorus» B 11 Knacce MOIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B (POpMHUpPOBAHUHI
COBPEMEHHOM €CTECTBEHHO-Hay4YHOW KAPTUHBI MUPA, B IO3HAHUH 3aKOHOB MPUPO/IbI M PEIIEHUH SKOJOTHYECKUX
mpo0yieM 4eloBeuecTBa, a Tak)Ke B PEIICHHH BOMPOCOB PAIMOHAIBHOIO MPUPOJONOIL30BAHUSI, U B
(hopMHUpPOBaHUH IIEHHOCTHOTO OTHOIICHHS K TIPUPOJE, OOIIECTBY, YEJIOBEKY, O BKJIQJ€ POCCHUUCKHX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

YMEHHE BJaJIETh CUCTEMON OHOJIOTMYECKUX 3HAHUN, KOTOpAas BKIIIOYAET OMNPEJCNICHHS M MOHHMAaHHE
CYIIHOCTH OCHOBOIIOJAraroIux OHOJOTHYeCKMX TEPMHUHOB M NOHATHHM (BHI, »KocucTema, Ouocdepa),
Ouosnoruueckue Teopuu (dBostonioHHas Teopust Y. JlapBruHa, cCUHTETHYECKas: TEOpUs IBOJIIOLUN), yueHUs (A.
H. CeseprioBa — 0 myTsIX 1 HanpaBieHusX 3Booun, B.1. BepHanckoro — o 6nocgepe), 3aKkoHbI (TeHETUYECKOTO
paBHoBecust JI»x. Xapau u B. BaiinOepra, 3aposasimeBoro cxojacrBa K. M. bapa), npaBuna (munumyma FO.
JInOuxa, 3K0JI0rMyecKor MUpamMm/Ibl SHEPTUN), TunoTe3sl (runore3a «mupa PHK» V. I'unbepra);

YMEHHE BJAJE€Th OCHOBHBIMH METOJaMHM HAyYHOTO IO3HAHMS, HCHOJB3YEMBbIMH B OMOJOTMYECKUX
UCCIIEIOBAaHUSIX JKUBBIX OOBEKTOB M HKOCHCTEM (ONHCaHHWe, H3MEpEeHHe, HaOJIOJICHHE, SKCIIEPUMEHT),
Croco0aMy BBISIBJIEHHSI U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUN B IPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE MPU3HAKU: BUJOB, OHOreOlIEHO30B, 3KOCHCTEM M Ouocdepsl,
CTaOWJIM3HPYIOIIETO, JIBWXKYIIETO M  Pa3pbIBAlOIEro €CTECTBEHHOro 0TOOpa, aulonaTpHuecKkoro |
CUMIATPUYECKOTO0 BHMJI000PA30BaHMSI, BIUSHUS JBIKYIIUX CHJI 3BOJIIOLIMM Ha TEeHO(POH] MOMYJSALUH,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpelie OOMTaHHWs, YepelOBaHMs HAlpaBJICHUH HBOJIOIHMH, KPYroBOpOTa
BELIECTB U [TOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAHABIMBAaTh B3aUMOCBSA3M MEXAY MPOIECCAMHM HBOJIIOLMH, JABIKYIIMMHU CHJIAMHU
aHTPOIIOreHe3a, KOMIIOHEHTaMH Pa3IMYHBIX 9KOCHCTEM U MPUCTIOCOOICHUIMHU K HUM OPTaHU3MOB;

YMEHHE BBISBISATH OTJIMYUTENbHbIE MPHU3HAKU >KUBBIX CHCTEM, MPUCIIOCOOJIEHHOCTh BHUIOB K Cpele
oOuTaHus1, a0MOTUYECKUX U OMOTHMYECKMX KOMITIOHEHTOB 3KOCHUCTEM, B3aMMOCBSsI3€il OpraHn3MOB B COOOIIECTBAX,
AHTPONOTEHHBIX U3MEHEHU B DKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCMOJIb30BaTh COOTBETCTBYIOIINE apIyMEHTBI, OMOJIOTHYECKYI0 TEPMUHOJIOTUIO M CUMBOJIUKY JIJIS
JI0Ka3aTeNIbCTBA POJCTBA OPraHM3MOB Pa3HBIX CHCTEMAaTHYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpEIbl
OOUTaHUs, €JMHCTBA YEIOBEUECKUX Pac, HEOOXOJMMOCTH COXPAaHEHUsI MHOT00Opasus BUAOB M IKOCUCTEM Kak
YCIIOBUS COCYILIECTBOBAHUS IPUPO/IbI U YETIOBEUECTBA;



YMEHUE pemaTh OHOJOTHYECKHE 3a/aud, BBIABIATh MPUYHMHHO-CICICTBEHHBIC CBS3H MEXIY
UCCIIeTyeMbIMU OHOJIOTMYECKUMHU MPOLECCAMHU U SIBJICHUSIMM, JAENaTh BBIBOABI M IMPOTHO3bI Ha OCHOBAHUU
IIOJIyYE€HHBIX PE3YyJIbTATOB;

YMEHUE BBITIOJIHATH TA00pAaTOPHBIE U MTPAKTUUECKHE padOThI, COOTIOAATh MPaBHIIa IPH padoTe ¢ yueOHBIM
1 J1abOopaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIJIBUTaTh TUIIOTE3bI, MPOBEPATh HUX HKCIEPUMEHTAIbHBIMU CpEACTBaMHU, (POpMyYIUpys Leib
HCCIIEIOBaHMs, aHAJIM3UPOBATh NIOJyUYEHHBIE PE3YJIbTAThl U JAEIaTh BbIBObI;

YMEHHE Y4acTBOBaTh B Y4eOHO-HCCIEIOBATEIbCKOW padoTe Mo OHOJOTUH, SKOJIOTHH W MEIULUHE,
MIPOBOJIMMON Ha 0a3e IIKOJILHBIX HAyYHBIX OOLIECTB, M MyOIMYHO MPEACTABIATH MOJYyYCHHbIE PEe3yIbTaThl Ha
YUEHUYECKUX KOH(PEPEHIUSX;

YMEHHE OLICHMBATh TMIIOTE3bl U TEOPUU O IPOUCXOXKAECHUU >KM3HH, YEJIOBEKA M YEIOBEYECKUX pac, O
MPUYMHAX, TOCIEACTBHIX U cioco0ax MpeoTBpalleHUs NI00aNbHBIX U3MEHEHUI B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BBHIOOP Oynymield mpodecCHOHATbHON AEATENbHOCTH B 001acTH
OMOJIOTHH, DKOJIOTUH, MPUPOAOIONIB30BAHUSA, MEIUIUHBI, OUOTEXHOJIOTUU, TICUXOJIOTUH, BETEPUHAPUH,
CEJIbCKOI'O XO35ICTBA, MUIEBOM MPOMBIIUIEHHOCTH, YINIYOJATh [103HABATEIIbHBIN UHTEPEC, HAIIPABJICHHbBIN Ha
OCO3HaHHBIM BBIOOP COOTBETCTBYIONICH TMpodeccun M MpoJoDKEHHE Ouojoruyeckoro oOpa3oBaHUS B
OpTaHU3aIMIX CPEAHEr0 MPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHUsl.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KosauuyecTBo yacos DJIeKTPOHHbBIE
Ne i/ I:;:rn;(;};{o;::me PAIIEIOB HTEM Beero Kontpoabubie | IlpakTuueckue f)%p;)g? OOBBa])TIngu e
padoThI padoThI pecypebi
1 buonorus kak Hayka 1
2 JKuBBIC CUCTEMBI U X U3YUCHHE 2
3 buonorus knerku 2 0.5
4 XUMHYECKasi OpraHu3ausl KISTKH 10 1
) Crpoenne 1 QyHKIINH KIETKH 8 2
5 OOMeEH BelIeCTB ¥ MPEBPAIlEHUE SHEPTUU B 9 1
KIIETKE
7 HaCJ'IeI[CTBeHIfaSI uHdopManus u 9 05
peanmzanus €€ B KICTKE
8 JKU3HEHHBIN [IUKII KIIETKA 6 1
9 Crpoenue u (HyHKIIMHA OPTaHU3MOB 17 1.5
10 Pa3smHOXkeHUE U pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTrka — HayKa O HaCIEeJCTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buortexHonorus v cUHTeTUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13




11 KJIACC

KoauyecTBo yacos DJIeKTPOHHbIE
HauMmenoBanue

Ne (uudgposrbie)
a3/eJI0B U TeM
/o pa3x Beero Kourpoabubie | IlpakTuyeckue 0BPA30BATEIbHBIC

nporpamMmsbl padoTbI padoThl pecypesr

3apokJIeHUE U pa3BUTHE
3BOJIFOLIMOHHBIX
MPEJICTABICHUI B
OnosoTHH

MuxkposBomitonus u eé
pe3yJbTaTh

14 2

MakposBonronus u eé
pe3yIbTaThI

[Ipoucxoxnenue n
4 pa3BUTHE )XKU3HU Ha 15 15
3emiie

IIpoucxoxnenne
5 YyeJIoBeKa — 10 1
AHTPONIOTECHE3

DKOJIOTHS — HayKa O
B3aNMOOTHOIIICHUAX
OpPraHU3MOB U
HaaAOPraHUu3MCHHBIX
CHCTEM C OKpYXKaromieu
cpenoit

Oprasu3Mel 1 cpeia
obuTanus

DKOJIOTUA BUIOB U
MONYJIALIHAMA

DKOJIOTHS COOOIIECTB.

12 0.5
DKOJIOTUYECKHE CUCTEMBI

buocdepa — rmobansHas
HKOCHCTEMA

10

YenoBek 1 OKpyKaromas
cpena

11

12 PesepBHOE Bpems 8

OBILIEE KOJIMYECTBO 102 0 75
YACOB IT1O ITPOTPAMME '

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOT'O MNPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J151 YYEHUKA

* buonorus. O6mas 6uonorus, 10 knacc/ 3axapos B.b., MamonToB C.I"., Conun H.U., 3axaposa E.T.; mon
penakuueit 3axaposa B.b., ObmiecTBo ¢ orpaHndeHHOM 0TBETCTBEHHOCTHIO «/IPODAY; AKiinoHnepHoe
obmectBo «M3narenscTBO «IIpocBemeHue

* buosnorus, 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., PyonioB A.M. u apyrue; non penakiueit [laceannka
B.B., Akunonepnoe o6mectBo «M3marensctBo «IIpocBerenue»

METOIANUYECKUE MATEPHUAJIBI IJ151 YUUTEJIA

* buonorusi. O6mas 6uonorus, 10 knacce/ 3axapos B.b., MamonTtoB C.I'., Connn H.U., 3axaposa E.T.; mox
penakuueit 3axaposa B.b., O61iecTBo ¢ orpaHn4eHHOM 0TBETCTBEHHOCTHIO «/[PODA»; AkiroHepHOe
obmectBo «M3natenscTBO «lIpocBemenuey

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyomoB A.M. u apyrue; non penakuueit [laceunuka
B.B., Axunonepnoe o6mectBo «M3marensctBo «IIpocBemnieHuey

IHHUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET




e bubmmoreka [IOK



