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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydyebHOMYy mpeamety "buomnorus" (mamee - Ouojorus) Ha
ypOBHE cpenHero oodiiero obpazoBaHusi pa3zpaboTana Ha ocHoBe DenepalbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @eneparum,
OI'OC COO, KoHuenuuu mnpenoaaBaHusi ydyeOHoro mnpeaMera «buonorus» wu
OCHOBHBIX TIOJIOKEHUH (eiepanbHOl paboueii mporpaMMbl BOCTIUTAHUS.

VYuebnniii npeamer «buonorus» yriyonénHoro ypoBHsi u3yuenus (10-11
KJIacChl)  SBJIAETCS OAHMM W3  KOMIIOHGHTOB  TIPEIMETHOW  00JacTH
«EctecTBeHHOHayuHble mnpeameTsy. CormacHo mnonoxeHnusM @I'OC  COO
npoduiibHbIE yueOHbIE MPEIMEThI, U3yYyaeMble Ha YT1yOJIEHHOM YPOBHE, SIBISIOTCA
criocobom auddepeHImanuu 00ydeHusI Ha yPOBHE CPETHETO 001Iero oopa3oBaHus
W TIPU3BaHBI 00ECIEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIWMM, CPEIHUM
o01uM, cpeqHuM IpodecCuoHaIbHBIM U BBICIIMM 0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTUX Yy4eOHBIX MPEAMETOB JIOJDKEH OBITh OPUEHTHUPOBAH Ha
MIPUOPUTETHOE pelieHrne 00pa30BaTeNbHBIX, BOCIMUTATEIBHBIX W PA3BHBAIOIUX
3a/a4u, CBS3aHHBIX C MPOQOpHUEHTAMCH OOYyJYalOMUXCSd W CTUMYJIHPOBAHHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAay4YHOr'O 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEUIUHOM, SKOJIOTHEN, TICUXO0JIOTHEN, CIOPTOM HJIM BOSHHBIM JICJIOM.

[Iporpamma no yue6HoMy npeamety "buosorus" na€t npencraBieHue o Heiu
¥ 3a7a4ax M3ydeHusl yaeOHoro mpeamera «buomorus» Ha yriayOon€HHOM ypOBHE,
ompenensieT o0s3aTeibHOe (MHBAPUAHTHOE) TMPEIMETHOE COJEp)KaHHUE, €ro
CTPYKTYPUPOBAaHHE TIO pasfenaM W TeMmaM, pachpelelieHue I0 Kiaccam,
PEKOMEHyeT TMOCIEAOBAaTEIbHOCTh HM3YyUYEHHs] Yy4EeOHOro Marepuana Cc Y4ETOM
MEXIIPEAMETHBIX W BHYTPHUIPEIMETHBIX CBS3CH, JIOTMKH YYeOHOTO Iporiecca,
BO3PACTHBIX 0COOEHHOCTEM oOy4aronuxcs. B mporpamMme mo 6uosioruu peain3oBaH
MPUHITUI MPEEMCTBEHHOCTHU C U3yYCHHEM OMOJIOTUH HAa YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHusi, Ojarojapss 4YeMy MpPOCMAaTpPUBACTCS  HANMpPaBJIECHHOCTb Ha
MOCNIEIYIONIee pa3BUTHE OWOJOTWYSCKUX 3HAHWW, OPUEHTHPOBAHHBIX Ha
dbopMHpOBaHHWE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  DKOJOTUYECKOTO
MBIIIJICHUS, TIPEJCTABICHUI 0 3J0pOBOM 00pase )K13HU, Ha BOCITUTAHUE OEPEKHOTO
OTHOIIICHUS K OKpY>Karole mpupoiHoi cpene. B nmporpamme mo OMOIOTUM TaKKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K miIaHUPYEMBIM JUYHOCTHBIM, METANPEAMETHBIM H
MIPEAMETHBIM pe3yIbTaTaM 00yueHus U B GOpMHUPOBAHUN OCHOBHBIX BUIOB Y4€OHO-
MO3HABATENILHON JESTENIbHOCTH O0O0YyYarouuXcsi 10 OCBOEHHUIO COAEPIKaHUS
OMO0JIOTHYECKOr0 00pa30BaHus Ha YPOBHE CPEAHET0 OOIIEro 0Opa3oBaHMUs.

VYuebnniii npeaMer «buonorus» Ha ypoBHE CpeIHEro 001ero odopa3oBaHUs
3aBepiaeT OMOJIOTHIECKOE 0Opa30BaHUE B IITKOJIE U OPUEHTUPOBAH HA PACITUPECHHE



U yriiyOJieHre 3HaHUuM 00y4aroImxcs 0 dKUBOU MPUPOE, OCHOBAX MOJIEKYJISIPHOU 1
KJIETOYHON OHMOJIOTUH, SMOPUOJIOTUU U OUOJIOTHUHN Pa3BUTHUS, TEHETUKH, CEJICKIIUH,
OMOTEXHOJIOTHH, IBOJIOLIMOHHOTO YUEHUS U KOJIOTHH.

Nzyuyenne yueOHoro mnpemmera «buonorus» Ha yrayOJeHHOM YpOBHE
OPUEHTHUPOBAHO HAa MOJTOTOBKY OOYYAIOMIMXCS K IMOCIEIYIOUIEMY MOJIYYEHUIO
OMOJIOTUYECKOTO  00pa3oBaHUsl B By3aX M OpraHu3alusxX  CPEIHEro
npodeccronanbsHoro 0opazoBanusi. OCHOBY €ro CoOJep>KaHusl COCTABISIET CUCTEMA
OMOJOTMYECKUX  3HAHWM, TMOJMYYCHHBIX TPH HU3YUYEHUU  OOYYarOIIMMHCS
COOTBETCTBYIOIIUX CUCTEMATHUYECKUX pa3J/ieJIOB OMOJIOTMM HAa YPOBHE OCHOBHOIO
obmero o6pazoBanus, B 10—11 kiaccax 5Tu 3HaAHUS TOJIy4aroT pa3BuThe. Tak,
paciidpeHsl M YIIIyOJieHbl OMOJOTMYECKHE 3HAHUS O PACTEHUAX, KUBOTHBIX,
rpubax, OakTepusx, OpraHu3Me YeJOBEKa, OOIIMX 3aKOHOMEPHOCTIX KHU3HH,
JOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEACHUS IPUKIAIHOTO U IIOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXHO HMCHOJb30BATh KAK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mnpodeccun. Bo3MoxkHa Takke WHTErpauus OMOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSMH, MOJIYYECHHBIMU OOYYarOIIMMUCA NPU HU3YUCHHUH
($u3MKH, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mporpammbl mo ydyeOHOMYy mnpeamery "buosnorus" otpaxaer
CUCTEMHO-YPOBHEBBIII M HBOJIOLUOHHBIA MOAXOABl K HU3YYEHHUIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XaPAKTEPHBIE JUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OPTaHMU3ALMU, SBOJOLUN OPTaHUYECKOr0 Mupa Ha 3emie,
COXpaHeHUs1 OMOJOTUYECKOTO pa3HOOOpa3us miIaHeTsl. Tak, B 10 knacce nu3yyarorcs
OCHOBBI MOJICKYJISIPHOM M KJIETOYHOM OMOJOTHM, SMOpPUOJIOTUM U OUOJOTUH
pa3BUTHUS, TEHETHUKU U CEJIEKLNU, OMOTEXHOJOTMM M CHUHTETHYECKOW OMOoJIOTuH,
aKTyaJM3UPYIOTCSl 3HaHUS OO0yyaroumxcs Mo OOTaHMKE, 300JI0TUH, aHATOMUH,
dbusuoniorun yenoeka. B 11 kiacce uzyuyaroTcsi SBOJIOIMOHHOE YUYEHHUE, OCHOBBI
9KOJIOTHH U yueHue o buocdepe.

VYueOnnii npeamer  «buonmorus»  mpus3BaH  00€CHEYUTh  OCBOCHHE
oOyJaromuMucss OMOJIOrMYECKUX TEOPUN U 3aKOHOB, WJCH, MPUHIIMIIOB U MPaBUJ,
JIeXKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUU O
CTPOEHHUH, MHOIOoOOpa3MM M OCOOEHHOCTSIX KJETKH, OpraHu3Ma, IOMYJIALNH,
OMOLIEHO3a, YKOCUCTEMBI, O BBLAAIOIIMXCS HAYYHBIX JTOCTHKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHMIX B OMOJIOTUH, MPUKJIAIHBIX acTIeKTaX OMOJIOTHUYECKUX 3HaHUM. J{7s
pa3BUTHS M MOAJAEpKaHUS HHTepeca OoOydarouuxcsi K OWOJIOTMM Hapsay co
3HAYUTETBHBIM 00BEMOM TEOPETHUECKOTO MaTepHasia B COACPNKAHUU MPOTrPAMMBI
no OMOJOTHM MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHUS U Pa3BUTHS
TOM WJIM MHOHM 00J1aCTH OMOJIOTHH, BKJIAJ0M OTE€UE€CTBEHHBIX U 3apYOEKHBIX YUEHBIX
B PEIICHHE BAXKHEUIINX OMOJOTUYECKUX U IKOJIOTMUECKUX MPOOJIEM.



Lenps u3yuenust yueOHoro npenmera «buonorus» Ha yrnmyOaéHHOM ypOBHE —
OBJIaJicHHEe  OOyYaroHNIMMUCS  3HAHUAMH O  CTPYKTYpHO-(DYHKIIMOHAJIBHOM
OpraHM3allii JKUBBIX CHCTEM pa3HOTO paHra W TNPUOOPETEHHE YMEHHI
MCIIOJIb30BaTh 3TU 3HAaHUA B (HOPMHUPOBAHMM HHTEpEca K OMpeneiaEHHON 00IacTu
npodeccuoHanbHON JIeATeNbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WU K BBIOOPY
y4eOHOT0 3aBeACHUS JUISI IPOIOJIKEHHS OMOJIOTUYECKOTO 00pa30BaHuUS.

JlocTkeHrne 1Lenu u3ydeHus ydeOHoro npeamera «buonorus» Ha
yrayO0iaEHHOM ypOBHE 00E€CTIEYNBACTCS PEIICHUEM CISAYIONINX 3a/1a4:

OCBOCHHE 00YYaIOIUMHUCA CUCTEMbl OMOJIOTMYECKUX 3HAHWI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIIETIIUAX, TUIIOTE3aX, 3aKOHaX, 3aKOHOMEPHOCTAX U
MpaBHJIaX, COCTABJISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO0 KApTUHY MHPA; O
CTPOCHUHU, MHOIroo0pa3uvi M OCOOCHHOCTSIX OMOJOTMYECKUX CHUCTEM (KJIeTKa,
OpraHu3M, NOMyJsALUs, BUJ, OMOreoneHo03, Onocdepa); 0 BbIIAIOIINXCA OTKPBITUSIX
U COBPEMEHHBIX HCCJEIOBAaHUSAX B OHOJIOTHMH; O3HAKOMJICHHE OOYyYaroLIUXCs C
METOJIaMH  TIO3HAHMUS JKUBOW TMPHUPOMABI:  HCCIEAOBATEIBCKUMHU  METOIaMH
OMOJIOrMYECKUX HayK (MOJIEKYJSIPHOM M KJIETOYHOW OMOJIOTWH, SMOPUOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETUKU U CEJIEKIIUH, OMOTEXHOJIOTUH U CHUHTETUYECKOU
OMOJIOTHH, MaJICOHTOIOTHUH, YKOJIOTHH ); METOJJAMHU CAaMOCTOSITETLHOTO MPOBEACHUS
OMOJIOTUYECKUX HCCIEAOBaHUl B jabopaTopum W B mnpupone (HaOmroAeHHe,
U3MEpPEHHE, OSKCIIEPUMEHT, MOJCIMPOBAHUE); OBJAJCHUE OO0YYarOIIUMUCS
YMEHUSIMH: CaMOCTOSITEJIBHO  HAaxOJAuTh, AHAIM3UPOBATh U  HCIOJIb30BaTh
OHMOIOTHYeCKYI0 MH(POPMAIIHNIO; MOJIb30BAThC OMOIOTUYECKON TEPMUHOIOTHEH U
CUMBOJIMKOHN; yCTaHABIMBATh CBS3b MEXIy pPa3BUTHEM OWOJIOTUH U COIHAIBHO-
HKOHOMUYECKUMHU M 3KOJOTMYECKUMH MpoOJieMaMy YeJIOBEYECTBA; OLCHUBAThH
IIOCJIEACTBUS CBOEM JEITEIBbHOCTH IO OTHOLIEHUIO K OKPYXAKOIIEH NPUPOIHON
cpene, CoOCTBEHHOMY 3/I0POBBIO M 3I0POBBIO OKPYKAIOIIMX JIF0 1€ ; 000CHOBBIBATH
u coOmoaaTe Mepbl NpodUIAKTUKM HMHQPEKIIMOHHBIX 3a0oJjieBaHUM, MpaBuia
NMOBEJACHUS B TpuUpone ©  olecredeHus:  0€30MacHOCTH  COOCTBEHHOM
KHU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CUTYaIUSX MPUPOJHOTO M TEXHOTEHHOTO
XapakTepa,; XapaKTepHu30BaTh COBPEMEHHBIE HAy4YHBIE OTKPBITUS B 00JACTH
Ouwonoruu; pa3BUTHE Yy OOYYAIOIIMUXCS WMHTEIUIEKTYalIbHBIX W TBOPYECKUX
CHOCOOHOCTEM B TMpoliecce 3HAKOMCTBA C  BBIJAIOINIMMUCA OTKPBITHSIMH U
COBPEMEHHBIMHM HCCJIEIOBAaHUSIMH B OHOJIOTHH, pEUIaeMbIMU €10 MpobieMamH,
METOJI0JIOTHUEH OMOJIOTHYECKOTO MCCIEOBAHMS, TIPOBEACHUS IKCIIEPUMEHTATBHBIX
MCCIICJIOBAaHHM, PEIICHUs] OMONOTHUECKUX 3a7ad, MOJETUPOBAHMS OMOIOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIUTAHHUE y 00YYaroIMXcsl EHHOCTHOTO OTHOUIEHHsS K >KUBOW MPUPOJE B
IIEJIOM U K OTJIEIBHBIM €€ 00BbEKTaM U SBICHUSIM; (OPMUPOBAHUE IKOJTOTHIECCKOH,



F€HEeTUYECKON rPaMOTHOCTH, OOIIIeH KYJIbTYpPhI IOBEACHUS B IPUPOJIC; UHTETPALIUH
€CTEeCTBEHHO-HAYYHBIX 3HAHUI; MPUOOPETECHHE 00YUAIOIIMMUCI KOMIIETEHTHOCTHU B
paIrmoHaIPHOM MPUPOIOTI0JIE30BAaHUH (COOITI0OICHNE PABIJI IIOBEICHUS B IPUPO/IE,
OXpaHbI BUJIOB, dKOCHCTEM, OMOC(hEphI), COXpAaHEHWH COOCTBEHHOTO 3/I0POBbBSI H
3I0POBbS OKPYXKAIOIIUX JIIOJIeH (coOmoaeHrs Mep MpodUIakTHKA 3a00JeBaHUH,
oOecrieueHre OE30MaCHOCTH JKU3HEACATEIIBHOCTA B UPE3BBIYANHBIX CHUTYyAIUsIX
MPUPOJHOTO ¥  TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIIOJIh30BaHUS
OMOJIOTHYECKUX 3HAHWM U YMEHHUM B TTIOBCEIHEBHOM KU3HU;

CO3JlaHWE  YCJIOBUH  JJI1  OCO3HAHHOTO  BBIOOpa  OOYYaAIOIIUMUCS
WHIMBUIYaJIbHOU oOpa3zoBaTeIbHON TPaeKTOPHHU, CITOCOOCTBYIOIICH
MOCJIEYIONEMY TPO(PECCHOHATBHOMY CaMOOTPENCICHUI0, B COOTBETCTBUU C
UHIVUBUyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO611ee 4McIo 4acoB, OTBEJCHHBIX HAa M3y4yeHHUE OWOJIOTHH Ha YriTyOJIeHHOM
ypOBHE cpeaHero oodmiero odpazopanus, coctapiser 204 yaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEJETIO).

OT60op opraHu3anMOHHBIX (HOPM, METOJOB M CPEACTB OOy4YEHHS OMOJIOTHH
OCYIIECTBJISIETCSL ¢ Y4ETOM CIeUM(PUKU ero cojaep:KaHusi U HalpaBICHHOCTH Ha
MPOJIOJDKCHUE  OMOJIOTMYECKOTO0  00pa3oBaHUST B OpPraHU3alMSIX CPEIHETO
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

O0s13aTeNbHBIM YCIOBUEM TIPU O0y4YeHUH OMOJIOTHUU Ha YTIIyOJIEHHOM YPOBHE
SBJISIETCSI TIPOBEICHUE JIa0OPATOPHBIX W MpaKTUYECKHX pador. Takxke yuacTue
00y4Jaronuxcsi B BBITIOJHEHWN MPOCKTHBIX W y4eOHO-MCCIIEIOBATEILCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEACIISICTCS YIUTEIeM Ha OCHOBE UMEIOIINUXCS MAaTEPHAITBHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUH.

COIEPKXAHUE OBYUYEHUSA

10 KUIACC

Conepxanue TporpaMMbl, BBIACICHHOE KYpPCUBOM, HE BXOIUT B MPOBEPKY
rocyJapcTBeHHoi utoropoi arrecranuu (I'MA).
Tema 1. buosiorusi Kak HaykKa

CoBpeMeHHass OMOJIOTHST — KOMIUIEKCHasl Hayka. KpaTkass uctopust pa3BUTHS
Owornornu.  buosormueckne HaykH W H3y4aeMble UMH  MPOOJIEMBI.
dyHaaMeHTaNbHBIC, TPUKIAJAHBIE W TIOMCKOBBIC HAydHBIC WCCIICIOBAaHUS B
OHOJIOTHH.

3HaueHue O6uosorud B (GOPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYyUYHOUN
kaptuabsl mupa. [Ipodeccuu, cBsizanHbie ¢ Ouojorueil. 3HauyeHHWe OWOJIOTHH B



MPAKTUYECKOW JEATEILHOCTH YEJIOBEKAa: MEIMIIMHE, CeJIbCKOM XO35CTBE,
MPOMBIIIJIEHHOCTH, OXPaHE IPUPO/IBI.

JemoHCcTpauumn

[Toptpets: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apseu, I'. Mennens, B. U. Bepnanckuit, U. I1. [1asnos, . 1. Meunukos, H.

N. BaBunos, H. B. Tumodees-Pecosckuii, . Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl u cxemsl: «CBA3p OMOJNOrMM € JAPYTMMH Haykamm», «Cucrema
OMOJIOTHYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbl M UX U3Yy4YCHUE

JXKuBble cucTeMbl Kak MpeaMeT u3yueHus ouoiaoruu. CBoMCTBa KUBBIX CUCTEM:
€IUHCTBO XMMHUYECKOIO0 COCTaBa, AUCKPETHOCTh U ILIEJIOCTHOCTb, CIIOXKHOCTb H
YIIOPSAIOYECHHOCTh CTPYKTYPBHlI, OTKPBITOCTb, CaMOOpraHH3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, K3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHH OpraHu3alMy JKUBBIX CHCTEM: MOJEKYJISPHBIA, KIECTOYHBIM,
TKaHEBbIN, OpraHU3MEHHBIN, NOMYJIIIMOHHO-BUOBOM, DKOCUCTEMHBIN
(buoreouenotuyeckuii), Ouocdepusiii. Ilpomeccsl, MpPOUCXOASAIIME B KUBBIX
cucremax. OCHOBHBbIE TpPHU3HAKU >KUBOro. JKu3Hb Kak (opma CyIleCTBOBAaHUS
Matepun. Hayku, nzyyarouire >KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3AIUU.

N3yuenue xuBbix cucteM. Meroasl Ouonornyeckod Hayku. HaOmronenwue,
W3MEpPEHUE, IKCIIEPUMEHT, CUCTeMaTr3alus, Metaananus. [[IoHsTue o 3aBucuMoin u
He3aBUCUMOM TmiepeMeHHOU. [lmanupoBanme okcnepumenrta. IlocraHoBka wu
npoBepka rumnote3. HyneBas runoresa. [lousitue BoIOOpKH U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormyeckux maHHbIX. OIEHKa JTOCTOBEPHOCTH TOJYyYECHHBIX
pe3ynbTaToB. [IpuumHBI HCKaXKEHUA pe3ynbTaroB HkcnepuMmeHta. [lonsitue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuun

Tabmuupbr u cxembl: «OCHOBHBIE TpU3HAKUA JKU3HWY», «buomornueckue
cuctembl», «CBOWCTBAa JKHBOW MaTepum», «YPOBHU OpPraHHU3aLUHA KUBOU
npupoae», «CTpOEHHUE >KUBOTHOW KIETKW», «TKaHM >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBEUEeCKOro opranuzmay, «buoreorenos», «buochepayn, «MeToasl
U3YUYEHUS] )KUBOU TTPUPOIBD».

O6opynoBanue: 1abopaTopHOE 000pyAOBaHUE IS IPOBEACHUS HAOTIOICHUH,
U3MEPEHUI, DKCIIEPUMEHTOB.

IpakTnueckas padora «Vcnoyib30BaHKE Pa3TUYHBIX METOI0B IIPU U3YUYECHHUH
KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Knetka — cTpykTypHO-QyHKIMOHaNbHAS eauHUIAa kuBoro. Mcropus
oTKpbITUA KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,



M. Hlneiinen, P. BupxoB). OCHOBHbBIC MOJIOKEHUS COBPEMEHHOM KJIETOYHOM
TEOPUH.

Metoapl  MOJEKYISIPHOM W KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIHS,
xpomatorpadus, 371eKkTpodope3, MeTol MEUEHBIX aTOMOB, nuddepeHIanibHoe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yyeHue QuUKCUPOBAHHbBIX
K1emoK. DIEeKTpOHHAass MHUKpockonus. Kongokanehas muxpockonus. BumanvHoe
(npusicuznenHoe) uzyueHue Kiemox.

JemoHCcTpauumn

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

Tabmuupl 1 cxembl: «CBETOBOM MHUKPOCKOID», «JIEKTPOHHBII MHKPOCKOID,
«HMctopust pa3BUTHS METOOB MUKPOCKOTTHI.

O0opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpPOIIpENaparbl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IpakTnueckass padora «l3yueHne METOAOB KJIETOYHOM OHOJOTHH
(xpomarorpadus, saekrpodopes, auddepeHunanbHOe 1EHTPUGYTHUPOBAHUE,
[TLP)».

Tema 4. XumMuueckasi OpraHn3anus KJIETKH

XHUMHUYECKHN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOAIJIEMEHTHI.
Bopna u e€ posib Kak pacTBOPUTEIS, peareHTa, y4acThe B CTPYKTYPUPOBAHHUU KIIETKH,
TeIIoperyasiuuu. MuHepallbHbIE BEIIECTBA KIETKH, UX OUOJIOrudeckas poiib. Ponb
KaTHOHOB U aHUOHOB B KJIETKE.

Opranuyeckre BelleCcTBa KJIETKU. buosiormueckue mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OelKoBOM MoJeKysbl. [lepBuunas
CTpYKTypa Oenka, MenTUAHAs CBs3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpyktypsl. Jlenatypauus. CoiictBa 6enkoB. Kiiaccudukanus 6enkos.

buonornueckue Qynkium 6enkoB. /puonsi.
VYrieBoabsl. MoHOCaxapubl, Aucaxapubl, OJIMTOCAXapUabl U TIOJIMCAXaPUIbIL.

OOmuit mnnaH CcTpoeHUs W (PU3UKO-XMMHUYECKHME CBOMCTBA  YIJIEBOJOB.
buonornueckue QpyHKIIMU YIII€BOIOB.

Jlumuasl. T'uapodunsao-runpodoOHbie cBoiicTBa. Knaccudukaius mumnumos.
Tpurnunepunbl, GocPoaunuasl, BOCKH, CTepouabl. buonorumdeckue GyHKIUNA
nunuioB. OOIMe cBOMCTBA OMOJOTHUYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHUIO, MTOJTYNPOHUIIAEMOCTb.

Hyxnennoseie kuciotel. JITHK u PHK. CTpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpuanun xomruiemednTtapuoctu. llpaBuno Yapradda. Crpykrypa
JIHK — nBoiinast cniupans. MectonaxoxaeHue u ouosorndeckue ¢pynkiuu JJHK.
Buael PHK. ®ynknuu PHK B knetke.



Ctpoenue monekyibl AT®. Makpospruueckue cBsisu B moisiekyjae ATO.
buonorunyeckue pynkiuun ATD. BoccraHoBneHHBIE TEPEHOCUUKH, UX (DYHKIIMH B
KIetke. /pyeue nykneosuompughocpamol (HT®). CexBennponanue JJHK. Memoowt
2EHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouosorusi: OuoxumMuueckre U OUoU3NUECKUE UCCIICIOBAHUS
cocTaBa M TPOCTPAHCTBEHHOM CTPYKTypbl OuoMoliekyld. Modenuposanue
CMpPYKMypsl U QYHKYUli OUOMONEeKYN U ux komniexkcos. Komnvromepuoiii ouzatin u
OpeanuyecKull CUHme3s OUOMOJIEKYN U UX HENPUPOOHBIX AHATO208.

JemoHCcTpauumn

[Toptpertsr: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Huarpammel: «PacnipefeneHne XuMHUYECKUX JIEMEHTOB B HEXKUBOU IIPUPOJIEN,
«Pacrnpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIEN.

Tabmumel u cxemsl: «llepuoanueckas TaOIMIAa XUMHYECKUX DJIEMEHTOBY,
«Ctpoenue mosekyabl BOoAbD, «BeliecTBa B cocTaBe OpraHu3MoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€TKOBOM MOJEKYINb», «CTpOeHHE MOJEKYI
yraeBosioB», «CTpoeHne MOJEeKyn JHUOUAoB», «HyKIEMHOBBIE KHUCIOTHDY,
«Crtpoenune Monekyabl ATOy.

O06opynoBaHue: XUMHAYECKAsI TOCYAa U 000PYI0BAHHUE.

JlabopaTopnas pabora «OOHapyXeHHE OCJIKOB C MOMOUIbI0 KaYECTBEHHBIX
peaKuuiny.

JlaGopaTtopnass  pabora «HccnenoBanne  HYKIEHHOBBIX
KHCJIOT, BBIJIEJIEHHBIX U3 KJIETOK Pa3JIMYHBbIX OPraHU3MOB).

Tema 5. CTpoenne u QyHKIUUM KJICTKH

Turnbl KJIETOK: yKapuoTHYECKast U MPOKapHOTUYECKAS.
CtpykTypHO(DYHKIIMOHANIbHBIE 00pa30BaHUs KIETKH.

Crtpoenue npokapuoTuieckoit kinetku. Kierounas ctenka OakTepuii u apxei.
Oco0eHHOCTH CTpOEHHUSI TeTepOoTpoPHON UM aBTOTPO(YHON MPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib MPOKapHOT B OMOLIEHO3aX.

CrpoeHue u PyHKIIMOHUPOBAHKUE SYKAPUOTUUECKOH KIIeTKu. [mazmatudeckast
MeMOpana (turazmanemma). CTpykTypa miasmMaTudeckoil MmemOpaHnbl. Tpancropt
BEIIECTB Yepe3 MIa3MaTHIECKyI0 MEMOpaHy: TacCuBHBIN (nuddy3ust, o0meraéHHas
muddy3us), aKTUBHBIM (MEPBUYHBIN M BTOPUYHBIA AKTUBHBIM TPaHCIOPT).
[Tonynponuiiaemoctb MeMOpaHbl. PaboTa HaTpHiikaaueBoro Hacoca. JHIOLMUTO3:
NUHOLNTO3, (aronuTo3. Dx301uTo3. Kierounas crenka. CTpykTypa U QyHKIUH
KJICTOYHOW CTEHKH pacTEeHUH, TPUOOB.

[uronna3sma. Iluto3omne. [{utockener. JIBuxxkeHue muroriasMel. OpraHouasl
kjeTkr. OTHOMEMOpaHHbIE OPraHOM bl KJIETKU: dH01uIazmaTudeckas cetb (I11C),



annapat [onbmku, JNM30COMBI, UX cTpoeHue u GyHKuMH. B3auMmocBs3b
OJIHOMEMOpPaHHBIX OPTraHOUJOB KJIETKH. CTpOoeHuEe TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenusi 6enkos ¢ IIIC. Cunrte3 pacTBOpUMBIX OenkoB. CUHTE3
KJICTOYHBIX MeMOpaH. [ Tagkuii (arpanyIsspHBIN ) 9HIOMIIA3MATUYECKHN PETHKYITYM.
CekperopHast GyHkuus amnmapara [onbmxu. Moougurkayus denxos 6 annapame
Tonvoorcu. Copmuposrka 6enxkoe 6 annapame Ionv0xcu. TpaHCOPT BEUIECTB B
KJeTKe. Bakyonu pacturenbHbIX KIeToK. Kiterounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOWIbI  KJIETKU:  MUTOXOHJAPUM,  ILIACTHUJIBIL.
IIpoucxoscoenue mumoxonopuii u naiacmud. Cumdbuozenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoenne u (QyHKIMM MUTOXOHApHWM u T1iactui. [lepBuunbie,
BTOPHUYHBIE U CJIIOKHBIC ITIACTUABI (DOTOCHHTE3UPYIOIINX DYKAPHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOIIIACTHI BHICIIMX PACTEHUM.

HememOpanubie opranoujsl kietku CtpoeHue W QYHKIIUU HEMEMOpaHHBIX
OpraHoOUJI0B KJIETKH. PuGocompl. Ilpomeosrcymounvie Qunamenmol.
MukpodunameHnTsl. Axkmunogvie Mukpoguiamenmsi. MBIIIEUHbIE  KJIETKU.
AxmuHosble Komnonenmsl Hembvluieunvlx Kiemok. MukporpyOouku. KieTouHslii
nentp. CrpoeHne U JBWKEHHE JKTYTHKOB M PpecHHYeK. MUKpoTpyOOUuKH
nuToriasmel. LlenTpuons. benku, accoyuupoeéanmvle ¢ Muxpoguiamenmamu u
Mukpompyboukamu. MomopHvie 6enku.

Anpo. O6osouka sapa, XpOMaTUH, KAPUOILIA3Ma, SAPBIIIKH, UX CTPOCHUE U
byakuuu. SnepHsii O6enkoBbIA MaTpukc. [IpocTpaHCTBEHHOE PpACIOIOKEHUE
XpoMocoM B uHTepda3sHOM sape. yxpomamun u 2emepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /{uHamuka s0epHou 000104KU 6 Mumo3se. HoepHuili
MPAHCHOPM.

Knerounsle BkitoueHusi. CpaBHUTENbHAS XaPAKTEPUCTUKA KIETOK 3YKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOM).

JlemoHcTpanumn

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpo€HHE HYKApHOTUYECKOW KIETKW», «CTpoeHwue
KUBOTHOW  KJIETKW», «CTpoeHHUE  pacTUTENIbHOM  KIeTku», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUUECKON KIIETKI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPEnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIPETapaThl OaKTepUaIbHbIX KICTOK.

JlabopaTtopnass padora «l3ydueHue CTpPOEHUSA KJIETOK  Pa3IUYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIETOUHONH MEMOPAHBI».

JlaGopaTtopuas padora «lccrienoBanue IuIa3mMoiM3a W JICIUIA3MOJIA3A B
PaCTHTEIBHBIX KIETKAX).



IIpakTuyeckas padora «/3yueHnue IBUKEHUS IUTOIUIA3MbI B PACTUTEIBHBIX
KJIETKAX).

Tema 6. O0MeH BelIeCTB M NPeBpallleHUue JHEPIUH B KJIETKe

AccUMWILUS U AUCCUMMIIISIIIUS — JIBE CTOPOHBI MeTabonu3ma. Tumnbl oOmMeHa
BEIIIECTB: aBTOTPO(MHBIN U TeTepoTpOodHBIN. YdacTHe KHUCIOpoda B OOMEHHBIX
mpoleccax. OJHepreTudyeckoe oobecreueHue KiIeTku: mnpeBpamieHue ATO B
oOMeHHbIX Tmporeccax. DepMeHTATUBHBIA XapakTep peakluil KIETOYHOIO
meTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA M MEXAHU3M JIEHCTBHUS.
Kodepmentsl. Otnuumst (QepMEHTOB OT HEOPraHWYECKUX KaTalu3aTOpPOB.
benknakTuBaTOpHI 51 OEJIKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH
(hepMEeHTATUBHBIX PEAKIMM OT pa3IMUHBIX (DAKTOPOB.

IlepBUYHBI CHUHTE3 OpPraHUYECKMX BeEIIECTB B KieTKe. DOTOCHHTES.
AHoxcucenHvlll U oxcucenHvlll gpomocunmes y oaxmepuil. Ceemocobuparowue
nueMeHmsl U NUSMeHmbvl peaKyuoHHo20 yeumpa. Poilb XJ10pOoIIacToB B MpOLECCe
dboTocunTe3a. CBetoBas u TeMHOBas da3bl. Pomoovixanue, Cs., Cys. u CAM-munol
gomocunmesa. [IporyKTUBHOCTH (hoTOCHHTE3a. BiusiHue pa3auuHbiX (akTOpoB Ha
CKOpOCTh (poTocHHTE3a. 3HaAUYECHHE (POTOCUHTESA.

XEeMOCHHTE3. Pa3znooOpa3ue OpPraHU3MOB-XEMOCHHTETHKOB:
HUTPUPUIUPYIOIUE OaKTepuH, >Kele300aKTepuu, CepoOaKTepuu, BOJIOPOJHBIC
OakTepun. 3HaUCHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buael Opoxkenus. IIpoayKTsl OpoxeHUss U UX
WCIIOJIb30BaHUE YETIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYIUTENN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Dransl AHEPreTUYECKOTrO oOMmeHa.

[ToaroroBuTeNnbHBIN 3TaM. [ TUKOIN3 — OECKUCTOPOHOE PACIICTIICHUE TIIFOKO3bI.

buonornueckoe OKucCiIeHHE, WIK KIETOYHOE JbIXaHue. Poib MUTOXOHIApUN B
npoleccax ouonornyeckoro okucienus. [uxknuueckue peaxiuu. OKUCIUTETHLHOE
dbochopunupoBanue. Iuepeus membpanroco epaduenma npomonos. Cunmesz ATD:
paboma npomonnou ATD-cunmaszwvl. IlpeuMyniecTBa a’poOHOr0 Myt OOMEHa
BEIIECTB Tepel aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

JdemoHcTpanumn

[Toprpetsr: k. Ilpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, I1. Murduemn, I'. A. 3aBap3uH.

Tabnuiel u cxembl: «DOTOCHHTE3Y, «DHEPTETUUECKUM 00MeH», «bruocuHTe3
oenkay, «Ctpoenne pepmMeHTay, «XEeMOCHUHTE3Y.

O6opynoBaHne: CBETOBOM MHUKPOCKOM, 00OPYIOBaHWE JIsi TMPHUTOTOBIICHHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.



JlabopaTopnasi padora «/3yueHne KaTaJuTHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTalla3bl)y.

JlabopaTopnass padora «l3yueHune (QepMEHTATUBHOTO pacCIIEIICHUS
IIEPOKCHU/IA BOJOPOIA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopuasi paGora «CpaBHeHHME TipoliecCOB  (POTOCHMHTE3a U
XEMOCHHTE3a).

JlabopaTtopnasi pa6ora «CpaBHEHHE NMPOIIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HacaeacrBenHass uHGoOpManus U peaju3anus eé B KIeTKe

Peakuun matpuunoro cuntesa. [I[pUHIIMI KOMIUIEMEHTAPHOCTH B PEaKIMIX
MaTPUYHOIO CUHTEe3a. Peanu3zanusa HaciencTBeHHON mHdopmaiuu. ['eHeTnyeckuii
KOJl, ero cBoicTBa. Tpanckpunius — wmaTpuudblii cuHTe3 PHK. IIpunHuuns
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUNAPAICIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 aykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnanus u e€ stanbl. Yuactue TpancnopTHeix PHK B OnocunTese 6enka.
VYcnosusi O6uocunrte3a Oenka. KomupoBanme amuHokucior. Ponb pubGocom B
OuocuHTe3€e Oeka.

Cospemennvie npedcmasienuss 0 cmpoeHuu 2enos. OpraHuzaius reHoMa y
MPOKApUOT U 3YKApUOT. Peryisiius akTMBHOCTHM T€HOB y MpokKapuoT. ['mmoresa
onepoHa (®. XKaxob, XK. Mano). MonexynapHvle mexaHuzmvl IKCHPECCUU 2€HO8 )
aykapuom. Ponb xpomamuna 6 peeynsiyuu pabomol 2eHog. Perynaius 0OMEHHBIX
IIPOLECCOB B KieTke. KiieTounblii romeocTas.

Bupycsl — HekeTouHble (POPMBI KU3HU U 0OJIUTaTHBIE TTapa3uThl. CTpoeHUE
MPOCTHIX U CIOXXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbIL YUK
JIHK-cooeporcawux supycos, PHK-cooepoicawux supycos, bakmepuogazos.
Obpamuas mpanHcKkpunyus, peeepmasa, UHmezpasa.

Bupycnsie 3a00ieBaHus YeIOBEKa, ®KUBOTHBIX, pacTenuit. CITN/, COVID19,
COIMAJIbHBIC U MEAUIIMHCKHE TTPOOIIEMBI.

buoungopmamura: unmeepayus u amnanuz o6onvuux maccusos («bigdatay)
CMPYKmMYpHuIX buonoeuyeckux oanuvlx. Hanomexnonoauu 6 ouonocuu u meouyune.
IIpoepammupyemvie hynxyuu 6enxos. Cnocobvt 00cmasKu 1eKapcma.

JdemoHcTpanumn

[ToptpeTtsr: H. K. Kosbiios, /1. Y. UBaHOBCKUI.

Tabmuubr u cxemsl: «buocuntes Oenka», «['eHeTHueckuit kom», «Bupyco»,
«bakrepuodarm.

IIpakTnueckas padora «Co3nanne MOAEIN BUPYCA».



Tema 8. ’KusHeHHbIH HUKJI KJIETKH

Knerounslii 1uki, ero mnepuoisl u perymsnus. HWMurtepdaza u  mutos.
OcoOeHHOCTH TIpoLIecCOB, MpoTekaroumx B HHTEepdasze. [loAroToBka KIETKU K
nenenuto.  IlpecunrteTtnyeckuii  (MOCTMUTOTHUYECKU), CHUHTETHUYECKUU U
MOCTCUHTETHUUYECKHUH (MMPEMUTOTHYECKUI ) epUOAbl UHTEP(a3bI.

Marpuunbeii cunare3 [IHK — permumkanus. [Ipuanuner perumkannu JIHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBATUBHBIA  CUHTE3, AHTUIIAPAJIIEIBHOCTD.
Mexannzm perukanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TeaomMepaza. XPOMOCOMHBIH HaOOp KIETKM — KapuOTuIl. JIAIUIOMgHBIN U
raruiouHbli  HAaOOpel  XpomocoM. ['omonormuynesle XxpomocoMbl. IlosioBble
XPOMOCOMBI.

Jlenenne KiIeTku — MUTO3. CTaquy MUTO3a M IIPOUCXOIAIINE B HUX MTPOIIECCHI.
Tuner muto3a. Kapuokunes u iutokuHes. buosjoruyeckoe 3Hau€HUE MUTO3A.

Perynsanust MutoTHdeckoro nukia kieTku. [Iporpammupyemasi kieTodHas
ruoesp — anomnTo3.

Knetounoe sinpo, XpoMocoMbl, (QyHKIIMOHANbHAasg TE€HOMHKA. MexaHusmol
npoaugepayuu, ouggepenyuposku, cmaperus u cudenu kiemok. «l{ugposas
K1emkay — ouourHgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIeMKU.

JeMoHcTpanuu

Tabmuubr 1 cxeMbl: «KuU3HEHHBIM UMK KIeTKH», «Mwutodyn, «CtpoeHue
xpomocomy, «Permkanus JJHK.

O6opynoBaHue: CBETOBOI MUKPOCKOII, MUKpoIpenaparsl: «MHUTO3 B KJI€TKax
KOpEIIKa JTyKay.

JlabopaTtopnass  padora «M3yyeHne XpoMOCOM Ha  TOTOBBIX
MHUKpOIpenapaTax».

JlaGopaTopHas padora «HabOmoneHue MuTo3a B KJeTKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOTIpErapaTax ).

Tema 9. CTpoenne u QyHKINHM OPraHM3MOB

buonorunueckoe paszHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oc00EHHOCTH CTPOCHUS U KU3HEESITEIIbHOCTH OJTHOKJIETOUYHBIX OPTaHU3MOB.
baktepun, apxeu, OJHOKIJIETOYHBIE T'PUObI, OJAHOKIETOYHBIE BOJOPOCIH, IPYTrHe
POTUCTHI. KONIOHMAIbHBIE OPraHU3MBI.

B3auMocBsA3p yacTe MHOTOKIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl HU
cucteMbl opranoB. Opranus3M Kak eIMHoe 1esoe. ['omeocras.

Txanu pactenuii. Turbl pacTUTENHHBIX TKaHEH: 00pa3oBaTelibHas, TOKPOBHAS,
MpOBOAAIIAs, OCHOBHAs, MexaHuuyeckas. OcoOeHHOCTH CTpoeHus, (QYHKIUH H
PAaCIOJIOKEHUS TKAHEW B OpraHax pacTeHUM.



TkaHM XKMBOTHBIX M 4YEJIOBEKA. THUIbI KMBOTHBIX TKAHEW: AMUTEIUAJIbHAS,
COCIMHUTENbHASA, MblllleyHasi, HepBHass. OCOOEHHOCTH CTpOeHMs, (DYHKIMN U
pPAacnoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble U TE€HEpAaTHBHbIE OpraHbl pacTteHuid. Opranbl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U yesoBeKa. DyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3zMoB. Kapkac pactenuid. CKeleTbl OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX )KMBOTHBIX. Hapy>XHbIi U BHYTpeHHUI cKkeneT. CTPOCHHE U TUIIbI
COEAMHEHNS KOCTEN.

JIB>keHME  OpraHu3MoB.  JIBMJKEHHE  OJHOKJIETOYHBIX  OPTraHU3MOB:
aMEOOMIHOE, JKTYTHKOBOE, pEeCHUYHOE. JIBM)KEHHWE MHOTOKJIETOYHBIX PACTEHUN:
TPONKU3Mbl M HACTUM. JIBMKEHHE MHOTOKJIETOYHBIX KHWBOTHBIX W YEJIOBEKA:
MblleyHas cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanue oprann3Mos. [lormonieHre Boabl, yTIIEKUCIOr0 ra3a U MUHEPAIbHBIX
BEIIECTB  pacreHussMu.  lluranme  XKuBOTHBIX.  BHyTpumonoctHoe wu
BHYTPUKIIETOYHOE TNUIIEBapeHue. lIuraHme MnO3BOHOUYHBIX >KUBOTHBIX. OTHenbl
MHIIEBAPUTENBHOTO TpakTa. llumeBapurenbHble xene3bl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. [[pixanue pacrenuid. JIpixanue »uBOTHBIX. uddy3us
ra3oB 4€pe3 NOBEPXHOCTh KIeTKU. KoxHoe apixanue. JlpIxarenbHas MOBEPXHOCTD.
XKabepHoe u nérouHoe apixaHue. J{pixaHue MO3BOHOYHBIX KUBOTHBIX M UEJIOBEKA.
OBOJIIOIIUOHHOE  YCJIOKHEHUE CTPOEHUSA JIETKUX [MO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHas cucrema uesioBeka. MexaHu3M BEHTWISUMM JIETKUX Yy NOTUL U
MJIeKonUTaromux. Perynsius npixanus. JlpixareabHble 00bEMBI.

TpaHCHOpT BELIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMBI PACTCHUU.
Tpancnopt BewecTB y JKMBOTHBIX. KpOBEHOCHas cucremMa MW €€ Oprassbl.
KpoBeHocHasi cucrema TMO3BOHOYHBIX JKMBOTHBIX H  uenoBeka. Cepaue,
KPOBEHOCHBIE COCYAbl U KpOBb. Kpyru KpoBooOpalieHus. IBOJIOIMOHHBIC
YCJIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMBbI TTO3BOHOYHBIX XKMBOTHBIX. PaboTa
cepAua u €€ peryssiums.

Brinenenue y opranusMoB. Beienenue y pacteHuii. Beinenenue y s)KUBOTHBIX.
CoxkparurensHble Bakyosd. Opranbl BbiAencHus. DOuiubTpanusa, CEKpeuus u
oOpaTHOe BcachlBaHHME KaK MEXaHHM3Mbl PabOTHl OpraHoB BbijeNieHUs. CBs3b
[OJIOCTA TeJla C KPOBEHOCHOM W BBIICIUTEIBHOW CHCTEMAMU. BblIeneHue y
MMO3BOHOYHBIX >KHBOTHBIX M uenoBeka. [louku. CtpoeHune u (GyHKIIMOHUPOBAHHE
Hedpona. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3amuTa 'y OpraHu3MOB. 3aliuTa Yy OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OaxkTepuil M IIUCTHI MPOCTEHIINX. 3allIMTa Y MHOTOKJIETOUHBIX pacTenuid. Kytukyna.
CpencTBa nacCUBHOM U XMMUYECKOM 3alTAThl. OUTOHITUIBI.



3amunTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M HX TPOU3BOAHBIC. 3AIUTA
opranu3ma oT Oone3Heil. MMMmyHHas cucrema denoBeka. KieTouHbli u
TYMOpaJbHBIA HUMMYHUTET. BpOXIEHHBIH M NPHOOPETEHHBIM CcrerupUISCKHit
UMMyHUTET. Teopusi KiIOHaIbHO-ceneKTuBHOro nMmmynurera (II. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHu3MOB. Poiib BpOKIEHHOTO
MMMYHUTETA B PA3BUTHH CUCTEMHBIX 3200JI€BAHUIA.

PazgpaxxumocTte W perymsuuMs |y  OpraHmsmMoB. Pazgpaxumocts y
OJTHOKJIETOYHBIX OPraHU3MOB. TakCUChI. Pa3paxuMoCTh U peryisinus y pacTeHUN.
PocToBrle BelecTBa U UX 3HaYECHUE.

Hepshas cuctema u pepsiekTopHas peryisius y ;kuBoTHbIX. HepBHas cuctema
U €€ OTAeNbl. OBOJIONUMOHHOE YCIOXXHEHHWE CTPOCHHS HEPBHOW CHCTEMBI Yy
AKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra ITO3BOHOYHBIX XUBOTHBIX. Peduekc wu
pedekTopHas n1yra. be3ycioBHbIE U YCIIOBHBIE PEQIIEKCHI.

I'ymopanbHas peryisuus U SHIOKPHUHHAs CHUCTEMa YXUBOTHBIX U YEJIOBEKa.
JKenes3pl P>HIOKPUHHOM CUCTEMBI U UX TOPMOHEIL. [[ericTBue ropMOHOB. B3anmMocBsi3b
HEPBHOU U 3HJIOKPUHHOU cucteM. [ unoramamo-runodusapHas cucTema.

JeMoHcTpanuu

[Toptper: W. I1. I1aBnos.

Tabmuubr u cxeMbl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE
Bojopocim», «bakrepum», «lIpocreiimme», «OpraHbl LBETKOBBIX PACTEHUN,
«CucreMbpl  OpPraHoB  ITO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHe
HacekoMmbIx», «TkaHu pacreHuit», «KopHeBble cuctemb», «CTpoeHHe cTeduis,
«CtpoeHue IMCTOBOM MJIACTUHKWY, «TKaHM >KUBOTHBIX», «CKEIET YeIOBEKa,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenpHas
cucremay, «HepBHas cucrtemay, «Koxay», «MbileuHas cucreMay, « BoiienuresnbHast
cucTteMa», «OHIOKpUHHas cucremay», «CrpoeHne MbIIIB», «MMyHHATET»,
«Kumeunononoctusie», «CxeMa NHUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI
II03BOHOYHBIX JKUBOTHBIX», «CTpoeHne ruapb», «CTpOeHHE IUTaHApUN»,
«BuyTpeHHee cTpoeHHe H0kAeBOro uepns», «HepBHas cucrema pwid», «HepBHas
cucrema JArymkmn», «HepBHas cucrema npecMmsikaromumxcs», «HepBHasd cucrema
nrtuy, «HepBHasg cucrema milekonutaromux», «HepBHas cucrema denoBekay,
«Pednexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpEnaparbl OAHOKIECTOYHBIX
OpraHW3MOB, MHKpPOINpENaparsl TKaHEH, PAKOBHHBI MOJUIKOCKOB, KOJUIEKLIIUH
HACEKOMBIX, UIIJIOKOXHUX, UBBIE K3EMIUIAPbl KOMHATHBIX pPACTEHUU, repOapuu
pacTeHMIl pa3HbIX OTAEJNOB, BIAXKHBIE MPENAapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIMM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJOBEeKa,
o0opynoBaHue AJisi JEMOHCTPALIMU TOYBEHHOTO M BO3AYIIHOIO MUTAHUS pacTEHUH,



pacuieruieHHs Kpaxmalia U OeJIKOB MoJ AeicTBueM (hepMeHTOB, 000pyI0BaHUE IS
JEMOHCTPALIUU OIBITOB MO0 U3MEPEHUIO KM3HEHHON EMKOCTH JIETKHX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUI, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHel pacTeHUIN.
JlaGopaTopHas padora «/3yueHne TKaHEeH JKUBOTHBIXY.

JlaboparopHasi padora «/3yyeHue opraHoB IIBETKOBOI'O PACTEHUS.

Tema 10. PazMHoO:KeHHEe ¥ pa3BUTHE OPTAaHU3MOB

@opMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroiioe (BKJIOYasi BEreTaTUBHOE) U
moyioBoe. Bumel  O6ecmosoro  pa3MHOXKEHHS:  IOYKOBaHUE, CIOPYJISAIHS,
(dparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pa3muHoxkeHue. [lonoBbie kineTku, win ramersl. Meio3. Craguun
Mmeio3a. [loBegenune xpomocoM B menose. Kpoccunrosep. buosorunyeckuii cMpici
M€03a M IMOJIOBOrO Imporecca. Melo3 M ero MeCTO B KHU3HCHHOM LHKIIE
OPTraHU3MOB.

[IpenzaponapimieBoe pa3Burue. ['aMmeroreHes y ;KUBOTHBIX. [10JI0BBIE KENE3BI.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CriepmaToreHes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OnnogoTBOpeHHE W SMOPHOHAIIBHOE pa3BUTHE JKUBOTHBIX. (CHocoObl
OIUIOJIOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauButyaibHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopghozenez — 00Ha U3 21a8HBIX NPOOIEM IMOPUONOSUM.
Konyenyuss mopgocenos u mooenu mopgoeeneza. Cranuu >MOpUOTEHE3A
KUBOTHBIX (Ha mpumepe Jarymku). [poOnenme. Tumsl  apoGneHwUs.
Jlemepmunuposannoe u HedepmuHupoannoe Opobaenue. bnacmyna, munol
onacmyn. OcoOEHHOCTH APOOJIEHUS MIICKONMUTAIOMINX. 3apOJbIIIEBbIe JTUCTKU
(racTpynsiuus). 3aKkiaaKa OpraHoB U TKaHEH W3 3apOBIIIEBBIX JIUCTKOB. B3anmHoe
BIMSHUE 4YacTell pa3BUBAIONIETOCSA 3apoipiiia (d3MOpHOHAIBbHAS WHIYKIIHS).
3aknanka IUTaHa CTPOEHMS KMBOTHOIO KAk  pe3yibTaT HepapXUueCcKuX
B3aMMOJICUCTBUII TE€HOB. BnusHue Ha HSMOPHOHAIBHOE PA3BUTHE PA3ITHYHBIX
(aKkTOpOB OKpY’KaOIEH CPEIBbI.

Poct u pa3Butue >xuBOTHBIX. [locTomMOpuonanbHblil mniepuon. I[lpsmoe wu
HenpsiMoe pa3BuTue. Pa3zButue ¢ MetamMopdo3oM y OECHO3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. bHOJIOrMyeckoe 3Ha4YeHHE NPSIMOrO0 M HENPSIMOTro
pPa3BUTHS, UX PacCHpOCTpaHEHUE B NpHpoje. THMbl pocTa KUBOTHBIX. DaKkTOPHI
PETYISAIUN POCTa )KUBOTHBIX U YesoBeka. CTaiuy moCTIMOPUOHATILHOTO Pa3BUTHS
y JKUBOTHBIX U uenoBeka. [lepuonbl oHTOreHe3a yenoseka. CTapeHue u CMEPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.



PasmHOXeHMe W pa3Buthe pacteHuil. ['ametoput u cnopodut. Meiio3 B
KU3HEHHOM ITKJIe pacTeHuid. Obpa3oBaHue Criop B poliecce Meio3a. ['lamerorenes
y pacteHuil. OII0I0TBOPEHHE U Pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. [[BOiHOE
OIUIOZI0TBOPEHHE Y BETKOBBIX pacTeHHil. OOpa3oBaHuE U Pa3BUTHE CEMEHH.

MexaHn3MBbl PETYISIUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toptpetsr: C. I'. Hapammn, X. HInemas.

Tabmuubr m cxembl: «BeretatuBHOE pa3sMHOXKEHHE», «THIBI Oecmoaoro
pasMHOXKEHUA», «Pa3zMHOXKEHHE XJIAMUJIOMOHANbDY, «Pa3MHOXXEHHE 3BIJICHBIY,
«Pa3MHOXeHUEe TUAph», «Meio3», «XpomocoMbl», «I'ameTorenes», «CTpoeHue
SUIEKIIETKH U crepMaro3onsiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Burtne Malckoro xyka», «Pa3Buthe capanumny,
«Pa3Butne JATymKW», «/IBOMHOE OIIOJOTBOPEHUE Y LBETKOBBIX PAaCTECHUIY,
«CtpoeHue ceMsiH OJIHOJIONBHBIX M JIBYAOJIbHBIX pacTeHUi», « KU3HEHHBIM LUK
MOPCKOM KamycTb», «JKU3HEHHBIN TUKIT MXay, <« KU3HEHHBIN LUK TATOPOTHUKAY,
«KWU3HEHHBIN ITUKJI COCHBD.

OGopynoBaHHe: CBETOBOM MHMKPOCKOII, MHKpOIIpErapaThl SHIEKICTOK U
CIIEPMATO30U10B, MOJIENb «LIUKII pa3BUTHSA JISTYIIIKWY.

JlaboparopHasi pabdora «/3yueHue CTpOEHHUs MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax».

IIpakTnyeckass padora «BpISBIICHHE NPU3HAKOB CXOJCTBA 3apPOJBIIIEH
II03BOHOYHBIX JKUBOTHBIX).

JlaGopaTtopnass paGora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BBICIINX
pacTeHum».

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M H3MEHYUBOCTH
OpPraHu3MoB

Wcropust cTaHOBNIEHUS U pa3BUTHS TeHETUKU Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib OT€4eCTBEHHBIX YUYEHBIX B PA3BUTUU T'€HETHKHU.
Pa6oter H. K. KonbioBa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE T€HETUYECKUE TTOHATUS U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, aJbTEPHATUBHBIC MPU3HAKH, JOMHHAHTHBIA W PEUECCHUBHBIM
MpPU3HAK, TOMO3UT0Ta, F€TePO3Ur0Ta, YUCTas TUHUS, THOPUIBI, TEHOTHI, ()EHOTHII.
OCHOBHBIE METOMBI TEHETUKHU: THUOPHUAOJOTHYECKUN,  IUTOJOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.



JdeMoHcTpanuu
[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. H.
Basunos, A. H. benozepckuit, I'. JI. Kapneuenko, 10. A. ®dununuenko, H. B.

Tumodeen-PecoBckuid.
Tabnuiel u cxembl: «MeToIbl TeHETUKINY, «CXEeMbI CKPEIIMBAHUS.

Jlaboparopnasi pabora «/[po3odmia Kak OOBEKT TEHETUYECKHX
HCCIIETOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Mounorubpunnoe ckpeumBanue. I[lepBbiii 3akoH MeHgens — 3aKoH
eAMHO00pa3usi rTuOPUIOB nepBoro nokosenus. [Ipasuno nomunupoBanus. Bropoit
3aKOH MeHIenss — 3aKOH pacUIeIUIEHUs MpU3HAKOB. LluToMorndeckre OCHOBBI
MOHOTHOPUIHOTO CKpEIIUBaHUs. [ UMOTe3a YUCTOTHI TaMET.

Ananusupymoliee ckpemmBanue. [[pomMexyTOUHBIN XapaKTep HacJIeIOBaHUS.
Pacuieruienue nmpru3HakoB IpU HEMTOJIHOM JOMUHUPOBAaHUMU.

JurnbpuaHoe ckpenuBanue. Tpetuid 3aKkoH MeHens — 3aK0H He3aBUCUMOTO
HacJe10BaHMs MPU3HAKOB. [{uTonornueckne OCHOBBI IUTMOPHUIHOTO CKPEIIUBAHUS.

CuemienHoe HacnenoBaHue npuszHakoB. Paborsl T. Moprana. CuemieHHoe
HACJIEJOBAaHUE TI'€HOB, HApYILICHHWE CLEIUICHUA MEXIy TIeHamu. XpOMOCOMHas
TEOPUS HACIIECACTBEHHOCTH.

I'eneTnka nosia. XpOMOCOMHBIN MEXAHU3M ONPENEIICHUS M0JIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMEeTHBIM M Te€TepOraMETHBIM MOJI. |'eHeTndeckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HacnenoBanue Npu3HaKkoB, CLEIUIEHHBIX C I10JIOM.

['enotun kak nenoctHas cucrema. [ImeloTponus — MHOXKECTBEHHOE JICVCTBUE
reHa. MHOXECTBEHHbIN auienn3M. B3anMoAeicTBUE HEAIETbHBIX TE€HOB.
Kommementapuocts. Onuctas. [Tonumepus.

['eHeTYECKUI KOHTPOJIb Pa3BUTHS PACTEHUMN, dKUBOTHBIX U YEJIOBEKA, a TAKIKE
(GU3UOJIOTHYECKUX  TPOIIECCOB, TOBEACHUS W  KOTHUTUBHBIX  (DYHKIIMIA.
['eneTnueckue MeXaHM3Mbl CHMOMOT€HE3a, MEXaHWU3MbI B3aUMOJICHCTBUS «XO3SIMH —
napasuT» M «XO35UH — MHKPOOMOMY». ['eHeTWyeckue acmheKThbl KOHTPOJ H
MU3MEHEHHS HACJIEICTBEHHON MH(OPMAIIUU B TTOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JlemoHCcTpanumn

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

Tabmuubr u cxemsl: «IlepBbiit U BTOpOU 3aKOHBI MeHmenss», « TpeTuit 3aKoH
Mennens», «AHanu3upyrolee cKkpeuupanuey, « Hemomnoe JoMUHUpOBaHUEY,
«CrenyeHHOe HACJEeIOBaHWE TPHU3HAKOB y Apo3oduiby, «['eHeTuka mosay,
«Kapuotun dyenoBeka», «Kapuotun apozoduiby, «KapuoTum NOTULBD,
«MHOX€eCTBEHHBIN ajlJIeIn3M», «B3auMoaecTBUE TEHOBY.



ObopynoBaHue: MOJENb 7Sl IEMOHCTPAIINH 3aKOHOB €IMHOO0pa3usi THOPHUIOB
NIEPBOTO TIOKOJICHUS W PACIICIUICHHUS] MPU3HAKOB, MOJENb IS JEMOHCTPAINH
3aKOHa HE3aBHCHMOIO HACJIEOBaHUS MPU3HAKOB, MOJAENb IS JEMOHCTpAINH
CIIETUICHHOTO HACIICIOBAaHUS MPU3HAKOB, CBETOBOW MHKPOCKOII, MUKpOIIpEnapar:
«JIpozodumay.

IIpakTuyeckas padora «M3yyeHue pe3ynbTaTOB  MOHOTMOPHUIHOTO
CKPEIIHUBAHUA Y IPO30(DUITBD».

IIpakTnueckass padora  «M3yueHwe  pe3yabTaToOB  JUTHOPHUIHOTO
CKpCILUBAHUA Y APO30(PHUITBI.

Tema 13. 3aKOHOMEPHOCTH H3MEHYHUBOCTH

B3aumoneiictBue reHotuna u cpeapl npu  GopMUpoBaHUU (DEeHOTHIA.
N3meHnunBOCTh TNpr3HakoB. KauecTBEHHBIE M KOJIMYECTBEHHBIC MPU3HAKHU. Buabl
W3MEHUMBOCTH: HEHACJICCTBCHHAS M HACJICICTBCHHAS.

MoaudukaniMoHHasT HW3MEHYUBOCTh. Poib  cpeapl B (hOPMHUPOBAHUH
Moau(pUKAIIMOHHONW M3MeHYMBOCTH. Hopma peakiuu mpusHaka. BapuanuoHHBIHN
pan u BapuanuonHas kpuBas (B. Horanucen). CpoiicTBa MoaudUKalMOHHON
W3MEHUYHMBOCTH.

I'enoTnnmueckast I3AMEHYNBOCTHh. CBOMCTBA T€HOTUIINYECKON M3MEHUYHUBOCTH.
Bupl reHoTHIIHYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIlldOHHAs.

KomOunaTuBHasi u3MeHYMBOCTH. Meilo3 W TMOJOBOM mpolecc — OCHOBA
KOMOMHATHBHOM U3MEHUYHMBOCTH. POJIb KOMOMHATUBHOM M3MEHUYMBOCTH B CO3JJaHUH
T€HEeTHYECKOT0 Pa3HO00pa3us B Mpejiesiax OJJHOTO BU/IA.

MyTtanoHHass W3MEHYMBOCTh. BHAbl MyTamui: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYLIUPOBAaHHBbIE MyTauuu. SaepHeie U
nuTOIUIa3MaTuueckue Myrtauuu. COMaTU4eCKUE W MOJIOBbIe MyTauuu. [IpuyunHbI
BO3HUKHOBEHUSI MyTanuid. MyTareHbl W WX BJIWSHUE Ha OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOIO TIpoIecca. 3aKOH TOMOJIOTUYECKHX PSAJIOB B
HacneacTBeHHOW u3MmeHunBoctu (H.M. BaBuiioB). BHesinepHas M3MEHUMBOCTH U
HACJICJICTBEHHOCTb.

Onueenemuxa u OSNUSCHOMUKA, PONb  INUSCHEMUYECKUX Gakmopos &
HACIe008AHUU U UBMEHYUBOCMU (DEHOMUNUYUECKUX NPUSHAKOB ) OP2AHUIMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.

Tabmuet u  cxembl: «Buubl HW3MEHUMBOCTHY, «MoaudukanuoHHas
M3MEHYHUBOCTEY, « KOMOMHATHBHAS N3MEHUYHBOCTEY, « MEHO3»,
«OmnogotrBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BEKa», « Buabl myTammii.

O6opynoBanue: KUBbIE U TepOapHBIE SK3EMIUIAPHI KOMHATHBIX PACTCHH,
pucyHku (doTtorpaduu) ;kMBOTHBIX C PA3TMYHBIMU BUIAMH U3MEHYUBOCTH.



JlabopaTopHasn padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOJAU(PUKAIUOHHON M3MEHUMBOCTU. [locTpoeHue BapuanMOHHOTO psjia U
BAPUALIMOHHOW KPUBOW».

IIpakTuyeckass  padora «Myranuu y apo3oduibl (Ha
rOTOBBIX MHUKpOIIpenaparax).

Tema 14. I'eneTuka yesioBeka

Kapuornn wenoBeka. MexayHaponHas mporpamma HMCCIEAOBaHUsA T'e€HOMA
yenoBeka.  MeTonpl  M3y4YeHHsT TEHETHKM  YEJIOBEKA:  I'€HEaJOTMYeCKUH,
OJIM3HEIOBBIH, HUTOr€HETUYECKUH, MOMYJISIITUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKUM. CoBpemeHHOE ONpeICIICHHUE TEHOTHIA!
ITIOJTHOTEHOMHOE CEKBEHUPOBAHME, TEHOTUIIMPOBAHUE, B TOM YHUCJE C IOMOIIBIO
[1[P-ananu3a. HacnencreenHusle 3a001€BaHus yeaoBeKa. [ eHHbIe 1 XpOMOCOMHBIE
0oje3HM uesnoBeka. boje3HM C HacIeICTBEHHOM MpeapacnoioKEHHOCTHIO.
3HaueHUE MEAUIMHCKON T€HETUKHU B MPEJNOTBPAIICHUN U JICUCHHH T€HETUYECKUX
3a001eBaHUM 4YesoBeKa. MeIuKO-TeHETHYECKOEe KOHCYIbTUpOBaHUE. CTBOJIOBBIE
KJIeTKU. [loHsATHE «TEHETHYECKOTO Tpy3a». ITUUYECKUE ACIEKThl UCCIEIOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOphl TMOBBIIICHHOW YYBCTBUTEIBHOCTH YEJOBEKa K
(u3HUecKOMY U XMMHUYECKOMY 3arpsi3HEHUIO OKpyKatouied cpenpl. ['eHeTnueckas
IIPEAPACTIOIOKEHHOCTD YEJIOBEKA K MTaTOJIOTHSIM.

JemoHcTpanuu

Tabmuupbr u cxemsl: «Kapuotumn yenoBeka», «MeToabl U3ydeHUsS TEHETUKH
yesoBekay, «l'eHeTnueckue 3a00J€BaHUs YETOBEKAy.

IIpakTnyeckas padora «CocTaBieHue U aHAIN3 POLOCIOBHOW.

Tema 15. Cennekunsi OpraHusMoB

JlomecTuKanus U celeKuus. 3apoKICHUE CEIEKIUU U TOMECTUKALINU. Y UEHHE
H. U. BaBumoBa o lleHTpax mpOUCXOXKIEHUS M MHOTO00pa3usi KyJIbTYpPHBIX
pacteHuid. PoJib cesiekinm B CO31aHUM COPTOB PACTEHUM U MOPOJT KUBOTHBIX. COPT,
MopoAa, MITaMM. 3aKOH TOMOJIOTUYECKUX PSIAOB B HACIEACTBEHHOW U3MEHUYUBOCTH
H. 1. BaBuioBa, ero 3HaueHue Jisi CEIEKIIMOHHON PaOOTHI.

Meroapl ceneKIMOHHONW paboThl. MCKycCTBEHHBIN OTOOp: MacCOBBIA U
VHIUBUYaJbHBIN. Ortansl KOMOWHAIIMOHHOM CCJICKIIMH. HcnwiTanue
MpOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUITY C TOMOIIBIO OIICHKH
¢dbeHoTHna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ MoMoIIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3  KaKk  METOJ  CEJICKIIMOHHOW  paloThl.
PaananvoHHBIN 1 XUMAYECKUM MyTareHe3 Kak UCTOYHUK MYTAlUH Yy KYJbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEAAKTUPOBAHUS W METOJIOB
pexkoMOuHanTHBIX JIHK 1151 momydeHust icX0HOTO MaTepuaa Jjisi CEeIeKIUU.



[Tonyuenue MOJIUIIIIOUIOB. BrytpusuoBas ruOpUIU3aLIMs.
bnuskoponcTBeHHOe — cKpemuBaHue, WM uUHOpuauHr.  HepoactBeHHoe
CKpeIllUBaHue, WU ayTOpuauHr. l'erepo3uc u ero mpuuuHbl. Mcmosib3oBaHue
rerepo3uca B cenekuuu. OtnanénHas rubOpuauzanus. I[Ipeomonenue Oecroaus
MEXBUJOBBIX THOPUIOB. JIOCTHKEHUS CEICKIIMU PACTEHUN U )KUBOTHBIX. «3en1éHast
DeBONIOYUAN.

CoxpaHeHue U U3yYEHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUMN U UX
JTUKUX POJIMYEH JJIsI CO3/IaHUsI HOBBIX COPTOB U TMOPUJIOB CEIBCKOXO3SIICTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasienue 2eHemuyecKUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX  HCUBOMHBIX 8  YENsAX YAyUuleHus
CYUecmeyomux U co30aHusi HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM HYUCIe C
npUMeHeHUueM COBPEMEHHBIX MeMO008 HAYYHBIX UCCIe008aHUl, Nepedosblx udel u
NepCneKmuBHbIX MexXHOI02Ul.

JemoHcTpanun

[Toptpetsi: H. U. BaBwios, 1. B. Muuypun, I'. [I. Kapneuenko, II. II.
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabnuiel u cxeMbl: «LleHTpbI MPOUCXO0XKACHUS U MHOT000pa3us KyJbTYPHBIX
pacTteHuil», «3aKOH TOMOJIOTUYECKUX PAJIOB B HACJIEACTBEHHOM M3MEHYMBOCTUY,
«Metopsl cenexkuumny, «Otnanéunas ruopuauzanus», «MyrareHesy.

JlaGopaTopnasi padora «/3ydyeHre COpTOB KyJbTYPHBIX PACTEHUIl U TIOPOL
JOMAIITHAX KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne METON0B CEIIEKIINN PACTCHUIN.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN».

Ikekypeusi «OCHOBHBIE METOIbI M JIOCTHUIXKEHUSI CEJIEKI[MU PacCTeHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENLHBIN y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JabOOpaTOpHIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. buorexHo10rust U CHHTETHYECKAsI OMOJIOT U

OOBEKTHI, UCIOJIb3yeMble B OWOTEXHOJOTHUH, — KJIETOYHBIE W TKaHEBbHIE
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIEOONEYEeHHE, TIOJNYyYEHHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOAEne. Mukpoouonmornueckuii cuHTe3. OOBEKTBI MHUKPOOHOJIOTHYECKUX
TexHoJoruid. [Ipon3BoAcTBO OeIKa, aMUHOKHCIIOT U BUTAMHUHOB.

Co3maHne TEXHOJOTHH W MHCTPYMEHTOB IECJICHANPABICHHOTO MU3MEHEHUS U
KOHCTPYUPOBAHUS T€HOMOB C IEJIBIO MOJYYEHUs OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalnX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHIECKUE TTYTH.

Knerounasa wnxxeHepus. Metoabl KyJabTyphl KJIETOK M TKAHEH PACTEHUU U
KUBOTHBIX. Kpuobanku. Comatudeckas ruOpuau3aius U  COMATUYECKHI



sMOpuorenes. lcnonb3oBaHue TamjoOUIOB B CEJIEKUMM pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
aumumen 6 Mmeduyure. VICKyCCTBEHHOE OILUIONOTBOpEHUE. PexoHCTpyKIus
AUIEKIETOK U KIOHUPOBAHHE XUBOTHBIX. METOJ TpaHCIIaHTAlMHU sIep KIIETOK.
Texnonozuu 0300posieHus, KyIbmusUpOo8arus U MUKPOKIOHAIbHO20 PA3MHONCEHUS
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpoMOCOMHasi W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHcTpynpoBanue pekomOnHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JIOCTW)KEHHsT M TIEPCHEKTHBBl  XPOMOCOMHOM M TI'€HHOM  WH)KCHEPUHU.
DKOJIOTHYECKHUE U ITUUECKHUE ITPOOIIEMbI TEHHOM NHKEHEPUU.

Menuruackue OuoTexHojoruu. IloctreHoMHas 1mdpoBas MeaUIIMHA.
[TIIPauarnocTuka. MeTtaboa0MHBIN aHAIN3, TEHOLICHTPUUCCKUN aHAIU3 MpoTeoMa
YEeJI0OBEKa JUIsl OLIEHKM COCTOSIHUS €ro 340poBbi. McCmosib30BaHME CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-OuomnxkeHepuss uisl pa3pabOTKH
byHIaMEHTAJIBHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTUHM, CO3[aHUs KOMILIEKCHBIX
TKaHEW COYETAaHHWEM TEXHOJIOTHM TpEXMEPHOro OMONPUHTUHTA M cKaddoyauHra
JUISL PELICHUS 3a7a4 IEPCOHAIN3UPOBAHHON MEIUIMHBL.

Co3nanue BEKTOPHBIX BaKIMH C IEIbI0 O0ECleueHUs] KOMOWHUPOBAHHOU
3amuThl OoT Bo30yauteneit OPBU, ycraHoBieHHME MOJEKYISPHBIX MEXaHHU3MOB
dbynkunonupoBanusi PHK-comepkamux BUPYcOB, BBI3BIBAIOMIMX 0CO00 OMacHbIC
3a0071€BaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanumn

Tabnuiel u cxembl: «Vcnonb30BaHNE MUKPOOPTaHW3MOB B MPOMBIIUICHHOM
IPOU3BOACTBEY, «KierouHast uHkeHepus», «l eHHass UHKECHEPUS».

JlaGopaTopHasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.
IIpakTnueckas padora «llonyyeHre MOTOYHOKUCIBIX POAYKTOBY.

Jkckypeusi  «buorexHonmoruss — BaKHEWIas MPOU3BOAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TPOU3BOICTBO)».

11 KUIIACC

Tema 1. 3apoknenue W pasBuTHE 3BOJIONMUOHHBIX INPeEACTABJICHUHA B
OuoJIoTUHn

OBomtorimonHass teopusi Y. [lapBuna. IlpeamochUlKM BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb U Hay4dHas AearenbHocTh Y. JlapBuHa.



JIBMKy1IMe CUJTbl 3BOJIOLMK BUAOB 110 Y. JlapBuHy (BbICOKAst HHTEHCUBHOCTD
Pa3MHOXEHHUS  OpraHW3MOB, HACJEACTBEHHAass M3MEHUYMBOCTh, OoOprba 3a
CYILIECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).

Odopmiierne cuaTeTaeckoi Teopuu 3Bostonnu (CTI). HelitpansHas Teopust
sBomonMU. CoBpeMEeHHasi 3BOJIIOIMOHHAA OWOJIOTHs. 3HAUYEHUE SBOJIIOLHUOHHON
TEOpUu B POPMUPOBAHUU €CTECTBEHHO-HAYYHOUN KapTUHBI MUPA.

JemoHCcTpanumn

[Toptpetsl: Apucrorens, K. Jlunuen, K. b. Jlamapk, 3. K. Cent-Unep, XK.
Krosee, Y. lapeun, C. C. UetBepukos, 1. . HImansraysen, k. Xonaenn, /1. K.
benses.

Tabmuup! u cxemsl: «Cucrema xuBoil mpuposl (1o K. Jlunuero)», «Jlectauna
KUBBIX cyiiecTB (1o Jlamapky)», «Mexanusm GopMUpOBaHUS TPUCTIOCOOICHUN Y
pacTeHul u KuBOTHBIX (110 Jlamapky)», «Kapra-cxema mapiipyra myremectsus Y.
HNapBuna», «Haxoaku Y. [lapBunay, «®opmbl OOpnOBI 3a CYIIECTBOBaHUEY,
«IToponbr romyOeii», «MHoOroob6pasue KyJabTypHbIX (QopM KamycTb», «Iloposs
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BUAOB (1o Y. lapBuny)»,
«CxeMa COOTHOIICHUSI JBIKYIIUX CHJI SBOJIONUN», «OCHOBHBIE TOJIOKEHUS
CUHTETUYECKON TEOPUH IBOJIIOIIUNY.

Tema 2. MUKPO03BOTIOLINS U €€ pe3yJIbTaThl

[Tonynsiuusa kak 3jeMeHTapHas eAuHuUa 3BoOUUA. COBpEMEHHBIE METO/IbI
OIICHKM TE€HETUYECKOro pa3HooOpa3us W CTPYKTYypbl momyisiui. lM3MeHeHue
reHooHJa TOMYJSIUMKA KaK »JJIEMEHTAapHOE 3BOJIIOIMOHHOE SIBJIEHUE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (PaKTOpbl (ABMXKYIIUE CHIIBI) JBOJIONUH. MyTallmOHHBIHN
npouecc. KomOuHaTuBHas u3MeHUMBOCTH. [Jlpelid reHOB —  ciayuyailiHbIe
HEHaNpaBJICHHbIE U3MEHEHUS YACTOT ajuiesied B monmyssiusax. DPpdhexT ocHoBaTeNsl.
Apgexm Oymovirounozo copaviwka. CHuUdCeHUe ceHemu4ecKko20 pa3zHo00pa3usL:
npuyunovl u cieocmsus. Ilposesnenue aghghexma opetigha 2enoé 8 OONLUUX U MATBIX
NONYJAYUSIX. Murpanumu. N3onsauus MIOITYJISLIUI: reorpadguieckas
(mpocTpaHcTBEHHAas ), Ononornueckas (penpoyKTUBHAS).

EcrecTBeHHbII 0TOOp — Hampapistomuid (aktop sBomonuu. DopMbl
€CTECTBEHHOT0  OTOOpa:  IBIXKYIIUH, CTaOUIM3HMPYIOUIUH,  pa3pbIBAIOIIMMA
(mm3pyntuBHbIN). [lomoBoit 0TOOp. BO3HMKHOBEHWE M DBOJIONHS COIMAIBHOTO
MIOBEJICHUS YKUBOTHBIX.

[Iprcnoco6IeHHOCT,  OpPraHU3MOB  KakK  pe3yJibTaT  MHUKPOIBOJIOIHMHU.
Bo3HukHOBeHME MPUCIIOCOOICHUH Y OpraHu3MOB. ApoMop(o3bl U UANOATANTAIIUH.
[Tpumeps! pUCTIOCOOJICHH Y OPTaHU3MOB: MOPQOIOTHUYECKHE, (PU3NOIOTHUECKHE,



OnoxuMuuyeckue, moBeaeHYeckre. OTHOCUTENBHOCTh  MPHUCIIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xputepum u CcTpykTypa. BupooOpazoBanue Kak pe3ynbTar
MUKpO3BOIIOIMU. M3omsamus — kimodeBoil (aktop BugooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJIoNIaTpUUYECKoe (reorpacduueckoe),
CUMIIATPUYECKOE (PKOJIOTHYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
rubpuan3anus). JmuTeapHOCTh S3BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (HOpMUPOBAHUS OMOIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BOITIOIIMOHHOM OMOJIOTHHN B pa3pab0TKe HAYYHBIX METOJ0B COXPAHECHHUS
O6nopazHoo0Opasusi. MHUKpOIBOJIONUS M KOJBOJIOLMS MapasUTOB M HMX XO35EB.
Mexanu3mbl HOpMHUPOBAHHS YCTOWYUBOCTU K aHTUOMOTHUKAM U CITOCOOBI OOPBOBI C
HEM.

JdemoHcTpanuu

IToptpetsi: C. C. UeTBepukos, J. Maiip.

Tabnuipt u cxeMbl: «MyTaluoHHas HW3MEHUYUBOCTHY, «llomynsiuoHHas
CTpyKTypa Buaa», «Cxema nposiBiieHus 3aKoHa Xapau—BaitnOepra», «/IBmwxyiue
CHJIBI 3BOJIIOLUNY», «IKOJOTHYecKasi M30JALUs MOMYJISIUI CEeBaHCKOM (openny,
«I'eorpaduueckas N30s1Us JIUCTBEHHULbI CHOMPCKON U JINCTBEHHULIBI 1aYPCKOW»,
«ITonynsMoHHBIE BOJHBI YUCIEHHOCTU XUIIHUKOB M XKEPTBY», «Cxema JAeicTBUA
€CTECTBEHHOT0 0TOOpay, «P@opmbl OOpBOBI 3a CyIIeCTBOBaHUE, « MTHyCTpHUaIbHBIM
MenaHu3M», «KuBble uckomnaemoliey, « [ IoOKpOBUTEIBCTBEHHAS OKPACKA dKUBOTHBIX Y,
«IIpenynpexnaromas OKpacka MXWUBOTHBIX», «@DU3HOJOTMYECKHAE aJanTalun,
«IIpucnocoOIeHHOCT OPTraHu3MOB U €€ OTHOCUTENBHOCTH», «Kputepuu BUIa»,
«Buapl-nBoitHukn», « CTpyKTypa BUia B IpUpoie», «Crnocodsl BUA000pA30BaHUSY,
«I'eorpaduueckoe BHI00Opa3oBaHue TPEX BHUJIOB JAHJBIIICH», «DKOJIOTHYECKOE
BUJI000pa3oBaHne BUIOB cHHHI, «llomummonasl pacrenuit»y, «KamycTHo-
peAedHbI THOPUIY.

O6opynoBanue: repdbapun pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uyuesia MTHUI] U
3BEpeH ¢ MpuMepamMu pa3IMYHbIX MPUCIIOCOOICHUH, Uydelia NITUIl U 3Bepeil pa3HbIX
BUJIOB, TepOapuy pacTeHW ONHM3KUX BHUIOB, OOpPa30BABIIMXCS Pa3TUYHBIMU
crnoco0amu.

JlaGopaTopHasi padoTra «BrisiBlIeHHE U3MEHYHUBOCTU y OCOOEH OJTHOTO BUIAY.
JlaGopaTopHnasi padora «IIpucrnoco6yieHuss opraHu3MOB U UX OTHOCUTEJIbHAS
11eJ1IeCO00pa3HOCTHY.

Jlaboparopnasi padora «CpaBHEHHE BHUIOB 1O MOPGHOIOTHIECKOMY
KPUTEPHUION.



Tema 3. Maxkpo3Bo1I0IUA U €€ pe3yJbTaThl

Metoab!l u3yueHust MaKpodBoIronuH. [laneoHTonornyeckre MeTo bl U3y4eHuUs
sBomonnu. [lepexonupie GopMbl M PUIIOTEHETUUECKUE PSAIBI OPTAHU3MOB.

buoreorpaduyeckue Meronbl uzydenus sBoiouuu. CpaBHeHUE QIOpHI U
(ayHbl MaTepukoB U OCTpoBOB. buoreorpadpuueckue obnactu 3emiln.
BuaspHIEMUKY U PETUKTHIL.

OMOPHONIOTHYECKHE U CPABHUTEIBHO-MOP(HOIOTUYECKUE METONbl U3yUeHUs
sBOMOLIMU. ['eHeTHYeCKne MEXaHU3Mbl SBOJIOLMU OHTOTEHE3a U TOSBICHUS
ABOJIIOIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHbIE W  QHAJOTHYHBIE  OPraHbl.
PynumenrapHele  opranbl M aTaBU3Mbl.  MOJEKYISpPHO-TEHETUYECKHE,
OMOXMMHUYECKHE U MAaTeMaTHYECKHUE METO/IbI U3YUCHHSI SBOTIONMH. ['OMOIOruHbIE
redbl. COBpeMEHHBIE METO/IbI IIOCTPOEHUS (PHIIOTCHETUIECKUX IEPEBHEB.

XPOMOCOMHBIE MyTaI[M1 U 3BOJIIOLHSI TEHOMOB.

OO6uue 3akoHOMEpHOCTH (TIpaBUiia) ABOMIOUMU. [Ipunyun cmenvl QyHKYUl.
HeoOpatumocTs 3BosIOIIMU. AnantuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIFOLUY.

JeMoHcTpanuu

IToptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. ['ekkenb.

Tabmuupbl u cxembl: «OUIOTEHETUYECKUNA P JOLAAN», «APXEONTEPHUKCY,
«3Bepo3yoOble  smeps»,  «Crerouedanby»,  «Punnoduter»,  «CemeHHBIE
nanopoTHukn», «buoreorpaduueckue 30HbI 3emuu», «Jlpeld KOHTHHEHTOBY,
«PenukTely, «HavanbHple CcTaguu HSMOPHOHATIBLHOTO Pa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHe», «PyAUMEHTHI»,
«ATaBuU3MBI», «XpPOMOCOMHBbIE HA0OpHI YENOBEKa M IIUMIAH3e», «l1aBHBIE
HaTPaBJICHUS dBOJIOIHUIY, «OO0I11I1e 3aKOHOMEPHOCTH DBOJIOIIHI.

O6opynoBanue: KOJUICKIIMU, Trepbapuu, MYJSKH HCKOMAEMBbIX OCTAaTKOB
OpPraHu3MOB, MYJISI)KA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTaAPHBIX OPTaHOB U
aTaBU3MOB, KOJJIEKLIUA HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe *KU3HA Ha 3emJie

Haydnple THMOTE3bl TPOUCXOXKICHUS KU3HH Ha 3emie. AOuUoreHes u
naHcrepmusi. JloHaydHble NpeACTaBICHUS O 3apOXKACHUM KU3HHU (KPEalMOHHU3M).
['unoTre3a NOCTOSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONpOBEPKeHUE onbITamMu O.
Penu, JI. Cnannannanwu, JI. [lacrepa. [IpoucxoxaeHue >ku3Hu U aCTPOOMOIIOTHS.

OcHOBHBIE Tanbl HEOPraHUveckoi 3Botonuu. [ Iinanerapnas (reosoruyeckas)
ABOTIONUS. XUMUYECKas HBONIONUS. AOMOTEeHHBI CUHTE3 OPraHUYECKUX BEIIECTB
u3 Heoprannueckux. OnbiT C. Musnepa u I'. FOpu. O6pazoBanue moJMMEPOB U3
MoHoMepoB. KoanepBaTHas runoresa A. U.



Onapuna, runores3a nepBUuYHOro OynboHa [[x. XonnelHa, reHeTHYecKasi TUnoTe3a
I'. Ménnepa. Pu6o3umer (T. Yek) u runore3za «vupa PHK» VY. T'mnbepra.
®opmupoBaHue MeMOpaH U BO3HUKHOBEHUE MPOTOKIICTKH.

Uctopus 3emnu u MeTobl €€ n3ydeHus. MickonaeMble OpraHu4ecKre OCTaTKHU.
['eoxpononorust u e€ meronsl. OTHOCUTENbHAST M a0COIIOTHAS T'€OXPOHOJIOTHSI.
['eoxpoHoOrn4ecKkas 1nKaaa: 0Hbl, PbI, IEPUOJIbI, ITIOXH.

HauanbHble 3Tansl oprannyeckoi 3BoJIIOLNH. [10sBIEHNE 1 SBOJIFOLINS TTEPBBIX
KJIETOK. DBOJIIOLMS MeTab0I1M3Ma. BO3HUKHOBEHHE MTEPBBIX 3KOCHUCTEM.

CoBpeMeHHbIE MUKPOOHBIE OMOINIEHKH KaK aHaJIOT MEPBbIX Ha 3eMile COOOIIECTB.
Crpomatonutsl. [IpoKapruOTHI U DYKapHOTHI.

[IporcxoxneHne 3ykapuoT (CUMOHUOTeHe3). DBOIIOLMOHHOE MPOUCXOKICHUE
BUpPYCOB. lIponcxoneHne MHOTIOKJIETOYHBIX OpPraHu3MOB. BoO3HHKHOBEHME
OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tarbl 3BOJIONUM BBICHIMX pacTeHud. OCHOBHBIE apoMOpP(O3bI
pactenuil. Bpixon pacrenun Ha cymy. [losBieHue CHOpPOBBIX pPAcTEHUN U
3aBoeBaHMe WMH cymn. CeMeHHble pacTeHus. [IpoMcxoXIeHHEe IBETKOBBIX
pacTeHUN.

OcHOBHBIE 3Tambl 3BOJIOLUHU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpulickuil B3pbIB — NOSIBJIEHUE COBPEMEHHBIX
TunoB. [lepBble XOpaoBbIe KUBOTHBIE. JKM3Hb B BOAE. DBOIIOLHS MMO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentunuit. [IpoucxoxaeHne MIEKONUTAOIMINX |
ntul. [lpunnun kimoueBoro apomopdosa. OcBoeHue Oecrno3BOHOYHBIMU U
IT03BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3zutne xu3HM Ha 3emiie MO 3paM M IEpUOAAM: apXeu, MPOTEPO3OM,
najaeo30i, Me3030i, KaitHOo30i. O0IIas XapakTepuCTUKa KIIMMaTa U re0JIOrMYeCKIX
npoueccoB. [losiBaeHne U paclBET XapakTEpHbIX OpraHU3MOB. YTie00pa30BaHUE:
€ro yCJIOBUS U BIIUSHHE HA Ta30BbIM COCTAB aTMOC(EpPHI.

MaccoBbie BRIMUPaHUSI — DKOJOTUUECKUE KPU3UCHI Tpouuioro. [Ipuuunel u
CIEACTBUS MAacCOBBIX BbIMUPAHUN. COBPEMEHHBIM JKOJIOTMYECKHM KPHU3HUC, €r0
ocobennoct. [Ipobrema coxpanenus 6nopazHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIUNB Kiaccupukamuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKHE TPYIIIHI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsi: @. Penu, JI. Cnamnannanu, JI. [lactep, . 1. Meunukos, A. .
Omnapun, [Ix. Xonneiin, I'. Ménnep, C. Munep, I'. FOpu.

Ta6muier u cxemsl: «Cxema onbita @. Penny, «Cxema ompita JI. ITacTtepa mo
W3YUCHUIO CaMO3apoXIeHUsl Xu3Hm», «Cxema ombita C. Mumiepa, I. Opw»,
«JTanbl  HEOPTraHUYECKOW  ABOJONUNY,  «I €OXpOHOJOTHYECKas  IIKajiay,



«HauanpHble 3Tanbl OpraHUYecKor 3BoJoluny, «Cxema o0pa3oBaHUs FYKApUOT
nyTéM cumounoreHeza», «CucreMa >KUBOUM Mpupoasl», «CTpoeHHe BUpPYCay,
«Apomopdossl  pacteHuit», «Punnodute», «OAHOKIETOYHBIE BOJOPOCINY,
«MHuoroknerounsle Bogopocam», «Mxu», «llamoporHukmn», «lonocemMeHHbIE
pacteHus», «Oprassl HIBETKOBBIX pacTeHUIN», «Cxema pa3BUTHS dKUBOTHOTO MUPa,
«Apomopdo3bl KUBOTHBIX», «lIpocteiimue», «Kumeunononaoctusie», «Ilmockue
yepBu», «YUnenucroHorue», «PviOb, «3emHOBOmMHBICY, «IIpecmbikarommecs,
«Itnney, «Mitekonurarommey, «Pa3BuTue )XU3HU B apXEUCKoU ape», «Pa3Burue
JKU3HU B IPOTEPO3OUMCKON 3pe», «Pa3BUTHE KWU3HU B IAICO30UCKOM 3pER,
«Pa3BuTHe KNU3HU B ME3030MCKOU 3pe», «Pa3zBuThe KU3HU B KATHO30MCKOU dpey,
«CoBpemMeHHasl CUCTEMA OPraHUYECKOTO MUDPay.

ObopynoBanue: repOapuM pacTeHUH pa3IMYHBIX OTIENOB, KOJUIJICKLIUU
HACEKOMBIX, BJI&YKHBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
UTTI0KOKHUX, CKEJETHI TO3BOHOYHBIX JKUBOTHBIX, UyUesa NTUL U 3BEPEU, KOJJIEKIIUU
OKaMEHEJNOCTEN, TOJIE3HBIX HCKOMAEMBIX, MYJISDKM OpPraHHYECKHMX OCTaTKOB
OpPraHU3MOB.

Bupryansnas gadoparopHas padora «MoaenupoBanue onbIToB Muiuiepa—
KOpu 1o nzyvyenunto abMOreHHOTro CUHTE3a OPTaHUYECKUX COSIUHEHUN B IEPBUYHOM
atMocdepe».

JlabopaTopHasi pabGora «l3ydyeHne W ONMMCAHME HMCKOMAEMBIX OCTAaTKOB
IPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «/I3ydeHne OCOOCHHOCTEW CTPOEHUS pacTEHUM
Pa3HBIX OTAEIOBY.

IpakTnueckas padora «/3yyeHue ocoOEHHOCTEN CTPOCHUS MTO3BOHOUHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue yej0BeKa — aHTPoONorene3 Pazieinsl

Y 33J1a4¥ aHTPOIOJIOTUU. METOIbl AaHTPOTIOJIOT U H.

CraHoOBIIEHHE TMPEACTABICHUNM O MPOMCXOXKICHUU YeJIOBEKa. PennrnosHbie
BO33peHus. COBpeMEHHbIC HAYUYHbIE TCOPUH.

CxoJIcTBO YeNoBeKa ¢ KUBOTHBIMU. CHCTEMATHUECKOE TTOJIOKEHUE YEeIIOBEKa.
CBunerenpcTBa CXOZCTBa JeJioBeKa C KUBOTHBIMHU:
CPaBHUTEIHLHOMOP(OIOTHUECKHE, AMOPUOTIOTUIECKHE, ¢dbusunomnoro-
OnoxuMuyeckue, TmoBeAeHYeckne. OTiuuus  4YejJoBeKa OT  JKUBOTHBIX.
[TpssMOXOXKACHUE U KOMITJIEKC CBS3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJOBHOTO
MO3ra U BTOPOM CUTHAJIbHOM CUCTEMBI.

JBrxymue cuiibl ((hakTOphl) aHTPONOTEHE3a: OMOJIOTHYECKHE, COIHANIbHBIE.
CooTHollleHne OMOJIOTUYECKUX U COIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.



OcHOBHBIE CTaauu aHTpomnoreHe3a. PaHHUe 4YenOBEKOOOpa3Hbie O00E3bSIHbI
(TIPOKOHCYJIBI) U paHHUE IMOHTUIBI — OOIIKE MPEIKU YETOBEKOOOPa3HbIX 00€3bsH U
JMoJei. ABCTPaJIONUTEKN — JBYHOTHE MPEIKH JIIoAeH. UeloBeK yMenblid, epBble
M3TOTOBIICHUS OPYAUM TpyAa. UenoBeK NpsIMOXOISAIINN U IIEPBBIN BBIXOJ JIFOJIEH 32
npenensl Appuku. YUenoBek reiaenb0epreckuii — 001muid mpe1oK HeaH1epTalibCKOro
YEJIOBEKAa M YEJOBEKa pa3yMHOro. YenoBEeK HEAHAEPTATbCKUWA KAaK BUJ JIFOACH
XOJIOHOTO KiuMarta. YeloBeK pa3yMHbId COBPEMEHHOIO THUIMA, JIEHUCOBCKHI
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 32 IpeaenaMu AQpuku.

[TanmeoreneTrka 1 NajneoreHOMHUKA.

DBOJIIOLMST COBPEMEHHOTO 4eNioBeKa. EcTecTBEHHBIN OTOOp B MOIMYJISIIUSAX
yenoBeka. MyTalMoHHBIH Tpouecc U noaumopdusm. IlomynsinoHHbIE BOJHBI,
npeiid reHoB, murpaiusa U «3h(EKT OCHOBATENS» B MOMYJISIIIUIX COBPEMEHHOIO
YEJIOBEKa.

Yenoseueckne packl. [lonsTre o pace. bonbime pacsl: €eBponeonHas

(eBpasuiickasi),  aBCTpaJlo-HETpOWAHAsT  (PKBATOpHANIbHAS),  MOHTOJIOMIHAS
(a3uarcko-aMepuKkaHckasi). Bpemss u myTH pacceieHusi 4YelloBeKa 10 IUIaHeTe.
EnuncTtBO  yenmoBeuecknx — pac. HayuHas  HECOCTOSITENIBHOCTH  pacu3ma.
[Tpucnoco61eHHOCTh YeI0BeKa K pa3HbIM YCIOBUSM OKpY Katolie cpepl. BivsHue
reorpadudeckoit cpebl u aperda reHoB Ha MOp(OTIOTHIO U (PU3UOJIOTHIO YETOBEKA.
MexauCiuIUIMHApHBIE ~ METOJbl B (Qu3nueckod  (OMOJOTHYECKOM)
AHTPOIIOJIOTUU.  ODBOJIOIMOHHAS ~ AHTPOIOJOTHS WU MNaJCOaHTPOIOJIOTHUs
YEJIOBEUECKHUX MOMYJISIMid. bruoconnanbHbIe UCCIIE0BAHUS TPUPOIbI UEIIOBEKA.
NccnenoBanue K03BOIOMUHN OUOJIOTHYECKOTO M COLUATIBHOTO B YEJIOBEKE.
JdemoHcTpanumn
[Toprpersr: Y. apsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.
Tabnuiel u cxeMbl: «MeToabl aHTPOMIOJIOTUNY, «I 0JTOBHOM MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsiHbI), «CKeneT YeloBeKa M CKeJIeT IIMMIIaH3ey,
«PyIMMEHTBI U aTaBU3MBDY, «/IBUXKYIIIHE CUIIbI aHTPONOTEHE3a», « IBOJIIOIIMOHHOE
IpPEBO  YENOBEKa», «ABCTpaJlonuTeK», «YemoBek  yMenblit»y, «YenoBek
NpAMOXOIsIIny, «/lenncoBckuil yenosex» «Heannepranbup», « KpomaHbOHIIBIY,
«IIpenku yenoBekay, «ITanbl IBOITIOLMU YETOBEKa», «Pachl ueioBeKay.
OGopynoBanue: MYJSKH  OKaMEHEJIOCTeW, TMPEIMETOB MaTepuaIbHOU
KyJIbTYpbl ~TPEAKOB ueJoBeKa, pemnpoaykuuu (doTtorpaduu) KapTuH C
MU(OJIOTMYECKUMH M OUOJICMCKUMH CIO)KETaMU TPOMCXOXKJEHUS YeJIOBEKa,
dboTorpadum HaxXOAOK UCKOMAEMbIX OCTATKOB UEJIOBEKA, CKEJIET YEeJIOBEKa, MOJICIIb
yepera 4YeJa0BeKa U uepena MHUMITaH3€e, MOAEb KUCTH Y€JIOBEKA U KUCTH IIIUMITaH3E,
MOJIEJIA TOPCA MPEAKOB YEIOBEKA.



JlaGopaTtopnasi padGora «M3ydyeHue ocoOEHHOCTEH CTpPOEHHUS CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTuyeckas padora «/3yueHue 3K0JIOrMYECKUX aJallTallliid YEIOBEKaY.

Tema 6. Jkojoruss — HayKa O B3aHMOOTHOIICHUAAX OPraHM3MOB H
HAJOPraHU3MEHHBIX CHCTEM C OKPY Kalollei cpeaoi

3apokIeHne U pa3BUTHE 3Kosioruu B Tpyaax A. ['ym6onbara, K. @. Pynwe, H.
A. CesepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazgens u 3amauu
3KoJIOTUH. CBSI3b KOJIOTUU C IPYTUMH HAYKAMU.

Mertoabl sxonoruu. [loneBbie HaOMOIEHNUS. DKCIIEPUMEHTHI B 9KOJIOTUH:
NpUpoAHble W JaboparopHble. MonaenupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKPYXKAIOIIEH CpeIbl: TOKAITbHBINA, PETHOHATBHBINA 1 TJIOOATBHBIN.

3HaueHUE OKOJIOTMYECKMX 3HAHMM Uil  YeJOBEKa. JKOJIOTUYECKOE
MHPOBO33PEHME KAK OCHOBA CBSI3€M 4eJoBeuecTBA ¢ Npupoaoun. @opmupoBaHue
3KOJIOTUYECKOM KYJIBTYPbI U 3KOJIOTHYECKON TPAMOTHOCTH HACEJIECHUS.

JlemoHCcTpauun

[Toptpetsl: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tenciu, B. H. Cykaués.

Tabmuubr u cxembl: «Paznensl skonorum», «Metonbl skonorun», «Cxema
MOHUTOPHUHTA OKPYXKAIOIIEH CPEIbD.

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIIEJOBAHUID.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

DKoJyiornueckre GpakTopbl U 3aKOHOMEPHOCTU uX nerctBus. Kiaccudukanus
AKOJIOTUYECKUX (PaKTOPOB: aOMOTHYECKHE, OMOTUYECKUE, AaHTpONOreHHbie. Oomme
3aKOHOMEPHOCTH JeHCTBUA 3Koyorndeckux ¢aktopoB. [IpaBuno munumyma (K.
Mnpenrens, 0. JInbux). TonepanTHOCTh. DBpUOUOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBbl.

AbGuotnueckue dakrtopel. CBeT Kak 3Kojiornueckuili ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIEKTpAa Ha OpPraHU3Mbl. JKOJOTMYECKHUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLIEHWIO K cBeTy. CHrHanbpHas pojb CBeETa.
doTOonepuoOan3M.

Temneparypa kak sKkojorumyeckuid ¢akrop. JlelictBue TemmnepaTypsl Ha
opranu3Msbl. [IoMKWIOTEpMHBIE U TOMOMOTEPMHBIE OPraHW3Mbl. JBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak 3kojoruueckuit Qaxrop. Ilpucnocobnenuss pacteHuid K
nojjep>kanuio BogHoro Oananca. Knaccudukanus pacTeHHil MO OTHOIICHHUIO K
Boze. [Ipucrnoco6nenrs KUBOTHBIX K HU3MEHEHHUIO BOJHOTO PEXUMA.



Cpenbl 00MTaHMS OPraHU3MOB: BOJIHAs, HAa3€MHO-BO3/YILIHAsA, IOYBEHHAs,
rilyOMHHas  IOANOYBEHHAs,  BHYTpPUOpPraHu3MeHHas.  DU3UKO-XUMUYECKUE
0COOEHHOCTH cpesi obuTanus opranu3mMoB. [IpucnocobaeHnss Opranu3MoB K KU3HU
B Pa3HbIX Cpeaax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHHE pUTMbL. CyTOUYHBIE H
rOJUYHbIE PUTMBL. [IpHcroCOOIEHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM
YCJIOBHM KU3HMU.

Xuznennsie hopMmbl oprann3moB. [lonsTre 0 xKU3HEHHOU Popme. XKuzHeHHbIe
(opMBI pacTeHMil: epeBbs, KYCTAPHUKH, KYCTAPHUYKHA, MHOTOJIETHUE TPaBbI,
oJiHoJIeTHUE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue paktopbl. Buabsl OMOTHUECKMX B3aUMOJACHCTBUI: KOHKYPEHIHS,
XUIIHAYECTBO, cUMOMO3 U ero Qopmel. [lapasutusMm, koomepauus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPaAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auUMoOJIecTBUS  (TomMYeckue,  (Qopuyeckue, ¢dadpuueckue). 3HAUCHHE
OMOTHYECKUX B3aUMOJCHCTBUM JUIsl CYIIECTBOBaHUS OPraHU3MOB B CpEJe
oOutanud. [IpuHIUIT KOHKYPEHTHOTO UCKIIOYEHUSI.

JemoHcTpanuu

Tabmuupr u cxembl: «Ikojoruyeckue ¢GakTopbey, «CBETOBOM CHEKTP»,
«IKOJOTMYECKUE TPYNIbl )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « TEIIOKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DU3MOIOTMYECKUE aJaNTalHNH
KUBOTHBIX», «Cpeibl 00MTaHUsI OpraHU3MOBY, « broornueckre puTMbD,
«Kuznennole  ¢GopMmbl  pacTeHui», <« OKuszHeHHble  (HOPMBI  KUBOTHBIXY,
«IKOCUCTEMA MIMPOKOJIMCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOTO Jecay, «Llenu
NUTaHus», «XuiHuyectBoy, «llapazutuzm», «Konkypenuus», «CumOuosy,
«KomMmeHcanu3m.

O6opynoBanue: repOapuy pPAacTEHUd M KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BJIMSHUIO PAa3UYHBIX 3KOJOTHUYECKHX (AaKTOpPOB, repOapuu CBETOJIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHI, CBETOJIOOUBBIC, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBbIC KOMHATHBIE PACTCHHS, repOapuu U KOJUIEKIIMU TETJIONIOOUBBIX,
3UMOCTONKHX, MOPO30YCTOMYMBBIX PACTEHUM, dyuesna MTHI] U 3Bepei, repOapuu
pacTeHul, oTHOCSIIMXCS K rurpoduram, kcepodpuraMm, mMe3opuTaMm, KOMHATHbBIE
pacTeHusl TaHHBIX TPYMI, KOJJIEKI[UU KUBOTHBIX, OOMTAIONIMX B Pa3HbIX Cpelax,
repOapu M KOJUICKIIMM PACTeHUM W JKUBOTHBIX, OOJIAAIOMIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSM YCIOBUN KU3HHU, TepOapuu H
KOJUIEKI[UM PACTEHHM M >KMBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OPM, KOJJIEKIIMH
KUBOTHBIX, YUYACTBYIOIIUX B Pa3IMYHbIX OMOTUYECKUX B3aUMOICHCTBUSIX.



JlaGopaTtopnasi pabora «BbIsBIeHHE TMPUCIOCOOJIEHUNH OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTtopnasi padora «BbIsiBIIeHHE TMPUCIOCOOJCHUN OpPraHu3MOB K
BIIMSTHUIO TEMITEPATYPBD».

JlabopaTtopHasi pa6oTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHUM U3 pa3HBIX
MECT OOUTaAHUSD.

Tema 8. Iko10rus BUA0B U MOMYJIANH

DKOJIOTUYECKUE XapaKTEPUCTUKU MOMYJISIIIUY. [Homynsiiust KaK
Oounonornueckasi cucrema. Poiab HEOTHOPOIHOCTH cpefbl, (GU3UIECKUX OaphEpPOB H
0co0eHHOCTe OMooruu BUAOB B (OPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyyanuid. OCHOBHBIE TIOKA3aTENW TMOMYJSIUUANA: YHCIEHHOCThb, IIJIOTHOCT,
BO3pacTHasi M IIOJIOBAs CTPYKTypa, POKIAAEMOCTb, MNPUPOCT, TEMI pOCTa,
CMEPTHOCTbH, MUTPALIUSL.

DKoyioruyeckass CTpykrypa nomyisiuud. OlieHKa YUCIEHHOCTH MOIYJISLHH.
JIuHaMuKa MOMyJISINUU U €€ peryiaius. bBHoTHuecKuii MOTEHIHAI MOIYJISIIUH.
MoaenupoBanrue AMHAMUKH TOMyIsinuu. KpuBble pocTa YHCIEHHOCTH NOMYJISIIIUH.
KpuBbie BbDKMBaHUS. Perynsius YHUCICHHOCTH MOMYJSLMA: PoJib (PaKTOpOB,
3aBUCSIIUX U HE 3aBUCAIIUX OT IJIOTHOCTU. JKOJOTUYECKHUE CTPATETHH BUIOB (- U
K-ctpaterun).

[lonsiTue 00 3KoJOTMYECKOW HuUIIE BUja. MectooOutanue. MHoromepHas
Mojziesib 3kosiorndeckor Humm Jx.M. XatumHcona. Pa3mepsl skonornueckoun
Huiy. [loTeHnnanbpHas U pean30BaHHAas HULLU.

Bua kak cucrema nomymnsnuii. Apeaiibl BUIOB. BUIIBI M HUX >KU3HEHHBIE
CTpaTeruu. JKOJOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTHA TOBEJCHHUS W MUIPAMKA KUBOTHBIX. bHOJIOTHYECKHE
WHBA3UH Yy>KEPOJHBIX BUIOB.

JdemoHcTpanumn

[Toptpert: k. . XaTunHCOH.

Tabnmuipl W cXeMbl: «DKOJOTHYECKHE XapaKTEPUCTUKU TOMYJISIIUN,
«IIpocTpancTBeHHass  CTpyKTypa  nomyJssiuun», «Bo3pacTHeie  nmupamMubl
nonyaanun», «CKOpPOCTh  3aceleHusi TIOBEPXHOCTH 3€MJId  Pa3IMYHbIMU
opraHu3zmMammn», «Mojeinsb skosnorndeckon Hum Jx. M. XaTunHcoHay.

O6opynoBaHue: repOapun pacTEHUM, KOJIJICKIIUU KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucrnoco0yieHus: CeMsiH paCTCHUHN K PaCCEICHUIOY.

Tema 9. DKo0rus COO0OIECTB. JKOJOTHYECKHE CUCTEMEI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBs3u Mexay
OpraHu3MaM# B OMOIIEHO3E.



OkocucreMa kak oTKpbITas cucrema (A. Dx. Tencnn). @yHKIMOHATBHbBIE
ONOKM OpraHW3MOB B DJKOCHUCTEME: NPOAYIEHTHI, KOHCYMEHTBI, PEIyLEHTHI.
Tpoduueckne ypoBHu. Tpoduueckne wenu U ceTHn. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U UITBl B AKOCHCTEMax. KpyroBopoT BeIIecTB U MOTOK YHEPTHH
B DKOCHCTEME.

OcHOBHBIE  TOKa3aTenu  dJKocUCTeMbl. buomacca W mpoaykuus.
DKOJOTHYECKHE MUPaMHIbI YUCeN, OMOMACCHI U DHEPTHH.

Junamuxa skocucmem. Kamacmpoghuueckue nepecmpoiixu. Duykmyayuu.
HampaBneHnHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cykieccud. [lepBuuHbie U
BTOPUYHBIE CYKIECCMM M HUX NPUYUHBL. AHTPONOTCHHBIE BO3JCHCTBUS Ha
cykueccuu. KnumakcHoe coobiectBo. buopasHooOpasue u nojHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYHUBOCTHU COOOIIECTB.

[IpupoaHbie PKOCUCTEMBL. JKocucmemsbl 03€p U peK. IKocucmemvl Mopeu U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenell, nyCmbitb.

AHTpPOIIOTEHHBIE 3KOCUCTEMBI. ATrposKocHcTeMa. ArpoueHo3. Paznnuuns
MEK]ly aHTPOTNIOTEHHBIMU U IPUPOJHBIMU IKOCUCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opoiackas
dnopa u ¢ayna. Cunanrponuzanus ropojckod ¢daynbel. buonornueckoe u
X035IUCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUN OpPraHU3MOB B
KOCUCTEMAaX. Ponb Kackaomozo sghghexma u 6u008-30udpuxamopos (Kirouesolx
61008) 8 QyHKYuoHuposanuu sxocucmem. IIepeHOC SHEPTUU U BEIHIECCTB MEKIY
CMEXKXHBIMU DKOCUCTEMAaMHU. Y CTOMYMBOCTHh OPTaHU3MOB, TIOITYJISILIUN U SKOCUCTEM B
YCJIOBUSX €CTECTBEHHBIX M aHTPOIOIEHHBIX BO3/ICHCTBUM.

Mexanuzmwl 6030eticmausi 3a2ps3HeHUl paA3HbIX MUNO0E8 HA CYOOP2AHUZMEHHOM,
OpP2aHUSMEHHOM,  NONYJAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbL
9KOJI02UHECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 8030ElCMBUS.

MeTo10510THsI MOHUTOPUHTA €CTECTBEHHBIX U AaHTPOIMOT€HHBIX YKOCUCTEM.

JdemoHcTpanumn

[Toptpert: A. JIx. Tencnu.

Tabmuuer u  cxembl:  «CtpykTypa  OumoreHosza»,  «IJKocHucTeMa
ITUPOKOJIMCTBEHHOTO Jiecay, «IDKOCUCTEMa XBOWHOTO Jiecay, « ODyHKIIMOHAIbHBIC
IPYIIIBI OPraHU3MOB B IKOCHCTEME», « KpyroBopoT BeliecTB B akocucreme», «Llenu
nuTaHusa (TmacTOWINHAs, JCTPUTHAS)», «DKOJOTHYECKas THUpaMHaa YHUCEID,
«IKoJIOTHYECKasi MUpaMuaa OMOMACCh», «IKOJIOTHYECKAs] MUpPaMHAa SHEPTUNY,
«O0pazoBanue Oonotay, «IlepBuunas cykueccus», «BoccranoBnenue neca mnocie
noxapa», «JKocucTteMa o3epay, «ArpoueHos», «KpyroBopor BelIeCTB U MOTOK
SHEPTUHU B arporeHosey, «[Ipumepsr ypOboskocuctem».



O6opynoBanue: repOapuu pacTeHH, KOJJIEKIIMN HACEKOMBIX, Yyuesa MTULl U
3Bepeil, repdapuu KyJbTypHBIX U JUKOPACTYIIMX PACTEHUM, aKBapUyM KaK MOJIENb
SKOCHUCTEMBI.

IIpakTnueckas padora «l3ydenue u onucanue ypOo3KOCHUCTEMBDY.

JlabopaTopnass padora «U3ydenue pa3sHOOOpa3us MENKHX IMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCHCTEMAX).

IKCKypeHust «IKCKYpCUsi B TUIIMYHBIA OMOreoieHo3 (B AyOpaBy, Oepe3HsiK,
€JIbHUK, Ha CyXOJ0JIbHBIA WJIA MOMMEHHBIN JIyT, 03€p0, O0JIOTO)».

IKCKypeuss «IDKCKYpCHsl B arpodKoCcUCTEMy (Ha TOJ€ WM B TEIUIMYHOE
XO035IUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocpepa — oOmennanerapHas o00ojouka 3eMiM, TAE CYIIECTBYET WIU
CyILECTBOBAJIA *U3Hb. Pa3BuTHe npeacTaBienuii o onocdepe B Tpynax J. 3rocca.
VYuenue B. U. Bepuanckoro o ouochepe. O6mactu 6uocdeps! u e€ cocran. JKupoe
BellecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyliecTBOBaHusa Ouochepsl. OcobeHHOCTH OHochephl Kak
rJ100anbHON 3KOCUCTEMBI. JIMHaMU4Yeckoe paBHOBecHue B onochepe. KpyroBopoTsl
BEILIECTB U OMOT€OXMMHUYECKUE UKJIIBI (YTIepo/ia, a30Ta). PATMUYHOCTD SBJICHUI B
ouocdepe.

3oHansHOCTH OMocdepsl. [Tousatrue o Ouome. OCHOBHBIE OMOMBI CYIIIU: TYH/IpA,
XBOMHBIE JIeCa, CMEILIAHHBIE U LIMPOKOJIUCTBEHHBIE Jeca, CTENH, CABAHHBI, ITyCTHIHH,
TPONMUYECKHUE JiECa, BBICOKOrOpbs. KiMmar, pacTUTENbHBIA W KUBOTHBIA MU
OMOMOB CYIIIH.

CtpykTypa U QYHKITUS )KUBBIX CHCTEM, OIlEHKAa UX PECYpCHOTO MOTEHIaNa 1
onocdepHbIX PYHKIUIA.

JlemoHcTpanumn

[Toptpetsr: B. . Bepranckuii, 9. 3rocc.

Tabmuubr u cxemsl: «l'eocthepsr 3emmu», «KpyroBopor azora B MpUpoje»,
«KpyroBopoTr yriepona B mnpupoae», «KpyroBopor Kkuciaopoiga B IPHUPOIE»,
«KpyroBopoT Boasl B npupojse», «OCHOBHbIE OMOMBI cylmn», «KimMmaruueckue
nosgca 3emun», « TyHapa», «Tairay, «CMmemanubiid jiecy, «IIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycThiHgY, « TponnYecKHil Jiecy.

O6opynoBanue: repOapuy pacTEHUM pa3HbIX OMOMOB, KOJIJICKITUN KUBOTHBIX.

Tema 11. YestoBek u OKpy:xawIIas cpeaa

DOKOJIOTUYECKHE KPU3UCHI W UX TMpUYUHBL. Bo3aeiicTBue uenoBeka Ha
ouocdepy. 3arps3HeHne BO3AyIHON cpenbl. OxpaHa Bo3ayXa. 3arps3HeHre BOHOM
cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa MOYBEHHBIX
pecypcoB. I3meHenue knumara.



AHTpONOreHHOE BO3JEHCTBHE HA PACTUTENbHBIA U KUBOTHBIA MHUp. OxpaHa
PACTUTENBHOTO U >KUBOTHOTO MHpa. OCHOBHBbIC MPUHIMIBI OXPAHBl MPUPOJIBI.
Kpacusie xnuru. Ocobo oxpansiemble mnpupognbsie Tepputopuu (OOIIT).
Borannueckue cabl u 300JI0THIECKUC TTAPKH.

OcCHOBHBbIE TPUHIUIIBI YCTOWYMBOIO Pa3BUTHUSL UYEJIOBEYECTBA W MPUPOJBI.
PanvionanpbHO€  MPUPONONONIB30BAHUE W COXpPAaHEHHE  OMOJIOrHYECKOro
pazHooOpaszus 3emum. OOmMME 3aKOHOMEPHOCTH TJIOOQIBHBIX IKOJOTHICCKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSTHBIC TOCIEACTBHS.

Pa3BuTHe METOJIOB MOHHMTOPMHTA pPa3BUTHUs ONACHBIX TEXHOTCHHBIX
nponieccoB. Cucmemuvie ucciedo8anusi nepexooa K pecypcocbepezaioweli u
KOHKYPEeHmMOCHnOCoOHOt dHepeemuke. buonoeuueckoe paznoobpasue u buopecypcul.
Hayuonanvnvle ungopmayuonnvie cucmemvl, obecneuusaowue 00Cmyn K
uHgopmayuu nO COCMOSHUIO OMOENbHbIX 6U008 u dxkocucmem. (OCHOBbL
aKopeadurumayuu SKocucmem u cnocoovos 6opvowvl ¢ HLUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHwIX IKOCUCTEM.

JemoHcTpanuu

Tabnuibl U cxeMbl: «3arpsisHeHre aTMOChepbD», «3arpsi3HEHUE THIPOCHEPHI»,
«3arpsi3Henue nouBbDy, «IlapHuKoBHI 3PPexT», «Ocob00 OXpaHseMble TPUPOTHBIC
Tepputopun», «Moxaenu ympasiasieMoro Mupa». OOopynoBanue: ¢otorpapuun
OXpaHsieMbIX pacTeHul M KUBOTHBIX KpacHoi kuHuru Poccuiickont denepanmu,
KpacHoit kHuru peruona.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
OoOyJaronMMuUCss TPOrpaMM CpPEeIHEro oO0mero oOpa3oBaHUS: JMYHOCTHBIC,
METanpeIMETHBIE U TIPEIMETHBIE.

B cTpykType TUYHOCTHBIX pe3yJIbTaTOB OCBOEHUS MPOrPAaMMBI IO OHOJIOTUH
BBIJICJICHBI CJICIYIONINE COCTABJISIIOIIME: OCO3HAHHE OOYYAIOUIUMHUCS POCCUUCKOMN
rpaXIaHCKON HUJACHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENCNCHUI0, Haiuuyue Mmomusayuu K OOydYeHHIO  OHOJIOTHH,
yeneHanpaegienHoe pazeumue BHYTPEHHHX YOCXKICHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEM M HUCTOPUYECKUX TPATULIMUN pPa3BUTHS OHMOJIOTHYECKOTO
3HaHUSA, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIINXCSI PYKOBOJICTBOBATHCSI B CBOEH
NEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKAaMH, MPUCYLIIUMH CHCTEME
OMOJIOTUYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUSA YKOJIOTUYECKON KYIbTYPHI,
cnocobHocmu cmagums 11 U CTPOUTH )KM3HEHHBIE TIaHBI.

JIngyHOCTHBIE pe3yJbTaThl OCBOEHUSI MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS B
€AMHCTBE YYEOHOW U BOCIHUTATENBHON JIEATETLHOCTH B COOTBETCTBUHU C
TPAAULIMOHHBIMA  POCCHICKMMH  COUHUOKYJIbTYPHBIMH, HCTOPUYECKUMU U
JTyXOBHOHPABCTBEHHBIMHU 1IEHHOCTSIMU, TPUHATHIMU B OOIIECTBE MpaBWIAMH U
HOpMaMHU MOBEEHHUS U CITIOCOOCTBYIOT MpolieccaM CaMOINO3HAHHU S, CAMOBOCITUTAHUS
U CAMOpAa3BUTHS, PA3BUTUS BHYTPEHHEH MMO3UUUU JIMYHOCTH, MATPUOTHU3MA H
YBaXKECHHS K 3aKOHY W MPABOMOPSAJIKY, YEJIOBEKY TPYJla U CTapUIEMy IMOKOJIECHHUIO,
B3aUMHOI'0 YBA)XKCHUS, OCEPEKHOTO OTHOUIEHUS] K KyJIbTYPHOMY HACIEIUI0 U
TPAAULHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUPOLIE U
OKPY’KaroIIEH Cpee.

JIM4HOCTHBIE PEe3yJIbTaThl OCBOCHHS y4eOHOTO MpeaMeTa « buoorus T0KHbI
OTpaXaTh TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX
OpUEHTAllUl, TIO3UTHUBHBIX BHYTPEHHUX  yOEKIEHUH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBA, pPaCIIUPEHUE KU3ZHEHHOTO
OTbITA U OMBITA JICATEIIBHOCTH B MPOIECCE peaau3allii OCHOBHBIX HaIlpaBIICHUM
BOCIIUTATEILHOW I€SITEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpazkIaHCKOro BOCHUTAHHUSA: C(OOPMUPOBAHHOCTH TPAKIAHCKOMN MTO3UIUH
0o0yyJaroIierocs Kak akTHBHOTO U



OTBETCTBEHHOI'O  4JieHa  POCCHUHCKOrOo  OOIIECTBA;  OCO3HAHME  CBOMX

KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM ACATEILHOCTH PU CO3aHUU YUECOHBIX
POEKTOB, PEIICHHH Yy4eOHbIX U TO3HABaTEJIbHBIX 3aJa4, BBHIIOJIHECHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB; CTIOCOOHOCTD ONPEACIISTH COOCTBEHHYIO MO3UIIUIO
110 OTHOIIICHHIO K
SIBJICHUSIM COBPEMEHHOW >KM3HU U OOBACHATH €€, YMEHUE YUYUTHIBAaTh B CBOMX
JNENUCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aMMOJICHCTBHUSI JIFOJIEH C pa3HBIMU
yOeXKIEHUSAMH, KYJIbTYPHBIMH IIEHHOCTSIMH M  COLMAJIBHBIM  TOJOKEHUEM;
TOTOBHOCTh K COTPYAHUYECTBY B MPOIIECCE COBMECTHOI'O BBIMIOJTHEHUS Y4YEOHBIX,
MO3HABATEJbHBIX U MCCIEAOBATEIBCKUX 3aJlau, YBaKUTEJIBHOTO OTHOIICHUS K
MHEHHUIO OIIMOHEHTOB MPU OOCYXJIEHUU CIIOPHBIX BOIPOCOB OHOJOTUYECKOTO
COJICPKAHUS; TOTOBHOCTh K T'YMAaHUTAPHOW W BOJIOHTEPCKOW IEATEIBHOCTH; 2)
NATPUOTUYECKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH POCCUMCKOMN TPAKIAHCKON UAEHTUYHOCTH, TATPUOTU3MA,
YBa)KEHHS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH niepea PoauHoil, ropaoctu
3a CBOMl Kpai, cBOO PonuHy, CBOM SI3BIK M KYyJbTYpY, HPOILJIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBLHOTO HapoAa Poccuu; 1EHHOCTHOE OTHOIICHHE K MPUPOJIHOMY
HAaCJIEIUIO U TaMATHUKAM TPUPO/IBI,
noctuxkeHusM Poccum B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;
CIIOCOOHOCTH OIIEHWBATh BKJIAJI POCCUMCKUX yUEHBIX B CTAHOBJICHHE U PA3BUTUE
OMOJIOTUH, TIOHUMAHUSl 3HAYEHUsS OWOJIOTMH B MO3HAHUM 3aKOHOB MPHUPOIBI, B
YKU3HU YeJIOBEKAa U COBPEMEHHOT0 O0IIECTBA; UACHAs YOCKIEHHOCTh, TOTOBHOCTh
K CJIY’KeHHI0 U 3amuTe OTedecTna,

OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) JAYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:
OCO3HaHHWE JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; chOpMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS; CIIOCOOHOCTh OIICHUBATh
CUTYaIlMIO U TPUHUMATh OCO3HAHHBIE PEIICHUS,

OPHUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH; OCO3HAHUE
JUYHOTO BKJIaJla B TOCTPOEHHUE YCTOMYMBOTO OYIyIIEro; OTBETCTBEHHOE
OTHOILIIEHUE K CBOUM POIUTENSIM, CO3JaHUID CEMbH HAa OCHOBE OCO3HAHHOIO
MPUHATUS LEHHOCTEN CEMEWHOM KW3HU B COOTBETCTBUM C TPAAULMSAMH HApPOJIOB
Poccuu;

4) ICTETHYECKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUAsl SCTETUKY ObITa, HAYYHOTO U



TEXHUYCCKOI'0O TBOPUYCCTBA, CIIOPTa, TPyaa, O6H_I€CTB€HHBIX OTHOIHGHI/Iﬁ;
ITIOHMMAaHHEC SMOIIMOHAJIBHOI'O BOSI[GﬁCTBHH JKUBOM MpHUPOAbI U eé OCHHOCTH,
I'OTOBHOCTBb K CAMOBLIPAKCHHIO B PA3HBLIX BUJAaX UCKYCCTBA, CTPCMIICHUC

IMPOABIIATE KAYCCTBA TBOp‘I@CKOI?I JINYHOCTH,

5) (pu3nyeckoro BOCHUTAHHA, (POPMHPOBAHUS KYJbTYPbI
3/10POBbSI U IMOIMOHAIBLHOTO 0JIATOTIOJYYMSI:

MOHMMAaHUE U peaji3aIis 310pOBOT0 U 0€301acHOro 00pasa )KU3HH (3710pOBOE
NUTaHUE, COOJII0IEHNE TUTUEHUYECKUX MPAaBUII K HOPM, COAJTaHCUPOBAHHBIN PEKUM
3aHATUM W OTAbIXa, peryispHas (¢u3nueckass aKTUBHOCTh), OEpeKHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3HUECKOMY U
MICUXUYECKOMY 3/I0POBBIO; TIOHMMAHWE IIEHHOCTH TMPAaBWJI HHANBUAYATHLHOTO H
KOJUIEKTUBHOTO
0€30macHOr0 MOBENCHUS B CUTYAIMIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIOJICH;

OCO3HAHME TOCIEACTBUN U HEMPHUSITHS BPEIHBIX MMPUBBIYCK (YIIOTPEeOICHUS
aJIKOTOJIs, HAPKOTHUKOB, KypeHHs); 6)

TPY/0BOT'0 BOCIIUTAHMSI:

TOTOBHOCTh K TPYydy, OCO3HaHUE IIEHHOCTH MAacTepCTBa, TPYIOIIOOHE;
TOTOBHOCTh K AaKTUBHOW JESTEIBHOCTA TEXHOJOTMYECKOW U  COIUAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMAPOBATh, MUIAHUPOBATH M CaAMOCTOSATEIHHO
BBITIOJIHATh ~ TaKyl  JIEATCIBHOCTh; HMHTEpEC K  pPa3IudHbIM  cdepam
npodeccuoHanbHON  JEeATEeIbHOCTH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOD
Oynmymieli mpodeccun U pPeaJu30BBIBaTh COOCTBEHHBIC JKHU3HEHHBIC IUIAHBI,
TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BAHUIO HA
MNPOTSKEHUU BCEU JKU3HU;

7) 3K0JIOTUYeCKOT0 BOCITUTAHUSA

IKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHNE K MTPUPOIe KaK HCTOUHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS; MIOBHIIIICHUE YPOBHS SKOJIOTUYECKOMN
KyJbTYpPBl: TPUOOPETEHHE OIbITa TUJIAHUPOBAHMS TIOCTYNKOB M OIICHKH WX
BO3MOXKHBIX TOCJEACTBUN i OKPYXAalolel cpeapl; OCO3HAHHWE TI00AbHOTO
XapaKTepa dKOJOTUUECKUX TIPOOIeM U ITyTeH nX
pEIIeHHs; CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMbIe MPU U3YYCHUH OHOJIOTHH
3HAHUST W YMEHUSA TpU pEHIeHUU TMpoOJieM, CBSI3aHHBIX C PAIMOHAIBLHBIM
OpPUPOAOIIONb30BaHUEM  (COONIOZEHME  TpaBWJI  TOBEAEHUS B IPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHCHHWE pPABHOBECHS B OJKOCHCTEMaX, OXpaHy BHJIOB,
IKOCUCTEM, Ouocdepsl); aKTUBHOE HEMPUSTHE JEUCTBHMA, NPUHOCAIIUX BpE
OKpYXKalollel TPUPOAHOU Cpele, YMEHHE MPOTHO3UPOBATH HEOIArONPUSTHBIC
AKOJIOTHYECKUE TTOCIICICTBHSI MPETPHHUMAEMBIX JEHCTBUN 1 TIPEIOTBpAIIaTh UX;



HaJU4YUe Pa3BUTOrO SKOJOTHYECKOTO MBIIUICHUS, YKOJIOTHYECKON KYIbTYPHI,
OITBITa NEeSITEILHOCTH 9KOJIOTHYECKOU HaIlPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBaTbCA MMM B MO3HABATEIbHOW, KOMMYHUKATUBHOW U COI[MAILHOMN
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU JEATEIbHOCTH SKOJIOTUYECKOU
HaIlPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHW U OOIIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOre
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;
COBEPIIICHCTBOBAHUE S3BIKOBON 1 YUTATEIBLCKOM KYJIBTYPhI KaK CPEICTBa

B3aMMOJICHCTBHUS MEXKTY JIFOAbMHU U MO3HAHUS MUPA; TIOHUMaHUE CIIeIUPUKH
OMOJIOTHU KaK HayKH, 0CO3HaHUs €€ posik B GOPMUPOBAHUU PALMOHATIEHOTO
HAy4YHOTO MBIIUICHHS, CO3JJaHUU 1IEJIOCTHOTO MPEICTABICHUS 00 OKPYKarOIIeM
MHpe KaK O €AMHCTBE MPUPO/IbI, YeJOBEKa M OOIIEeCTBa, B TTO3HAHUH MPHUPOTHBIX
3aKOHOMEPHOCTEHN U PEIICHUH MPOOJIEM COXPAaHEHUSI IPUPOTHOTO PABHOBECHS;
yOeKIEHHOCTH B 3HAYMMOCTH OMOJIOTHH ISl COBPEMEHHON ITUBUITN3AIINH:
obOecrieueHusI HOBOT'O YPOBHS Pa3BUTHUS MEAUIIUHBI, CO3/IJAaHUE MEPCIICKTUBHBIX

OMOTEXHOJIOTHI, CIIOCOOHBIX pEIIaTh pecypcHble MpOOJIEMBbl pa3BUTHUSA
YeJI0BEYECTBA, IOUCKA MyTEeH BBIX0J1a U3 II100aIbHBIX SKOJIOIMUECKUX IPOOIeM U
obecniedyeHus nepexojga K YCTOMYHUBOMY Pa3BUTHIO,

paIroHaIbHOMY HCTIOH30BAHHUIO TIPUPOTHBIX PECYPCOB U (POPMUPOBAHUIO
HOBBIX CTaHIApTOB JKU3HU; 3aMHTEPECOBAHHOCTD B MOJYyYEHUHN OMOJIOTUYECKUX
3HAHUM B 1EJISIX MOBBIICHUST  00IIei KYJBTYpPBI, €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, KaK COCTaBHOW 9acTu (PyHKIIMOHAILHOW IPaMOTHOCTH
oOy4aroruxcsi, popMupyeMoi pu U3y4eHU OMOJIOTHH; TOHUMAaHUE CYITHOCTH
METOJIOB TIO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
MCIIOJIb30BaTh MOyYyaeMbI€ 3HAHUSA I aHAIHM3a U OOBSICHEHUS SIBJICHUIA
OKpY>KaIOIlIer0 MUpa U MPOUCXOJAIINX B HEM U3MEHEHUM, YMEHHE JIeNaTh
000CHOBaHHBIE 3aKTFOUYCHUS HA OCHOBE HAYYHBIX (PaKTOB M UMEIOIIUXCSI TAHHBIX C
IEJBIO TOTYYCHHSI TOCTOBEPHBIX BHIBOJOB; CIIOCOOHOCTH CAMOCTOSITEIHHO
UCIOJIb30BaTh OMOJIOIrMYECKUE 3HAHUS JJIs
pelieHrs mpoOjeM B PEalbHBIX JKU3HEHHBIX CHUTYalHsIX; OCO3HAHUE IEHHOCTH
HAY4YHOU JeSTeIbHOCTH, TOTOBHOCThH OCYIIIECTBIISTh
MPOEKTHYIO M UCCIIE0BATENBCKYIO IEATEIbHOCTh MHANBUIYAILHO U B TPYIIIC;
TOTOBHOCTh W CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K AaKTHUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHUN IO OHOJOTHU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATDBI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI y4ueOHOTo mpeamera «buomorus»
BKJIIOYAIOT: 3HAUMMbIE JUIi (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYaIOIIUXCS
MEXAUCIUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIIeHAYYHbIE MOHATHS, OTPaKaroIIue
[EJOCTHOCTh HAy4yHOM KapTHHBI MHpa H chenuduKy METOJO0B IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUs, SBIICHUE, MPOIECC,
CHUCTEeMa, Hay4YHbIM (aKkT, MPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue, HabJ0IeHe, U3MEPEHUE, SKCIIEPUMEHT U IPYTHUE); YHUBEPCATbHbIC
yuyeOHble JeicTBUA (TMO3HaBaTelIbHblE, KOMMYHUKATHBHBIC, PpETYJIATUBHBIC),
obecrieunBaromue GopMupoBaHue (HYHKIIMOHATHLHOW TPAMOTHOCTH W COITUATBHON
KOMIIETEHIIMM ~ OOy4YarolIuxcs; CIIOCOOHOCTh  OOYYarolMUXCS  HMCHOJb30BaTh
OCBOCHHBIC MEXIMCHIUIUTMHAPHBIC, MUPOBO33PEHUECKHIE 3HAHUS U YHUBEPCATbHbBIC
y4eOHbIE IEUCTBUS B TTO3HABATEIILHON M COLIUANIbHOM MPaKTHKE.

B pe3ynbraTte uzyuenusi OMOJ0THHM HA YPOBHE CPEIHETO 00111eT0 00pa3oBaHus
y oOyuatomerocss OyayT c@opMupoBaHbl [O3HABATEIbHBIC YHUBEPCAIbHbBIC
yuyeOHbIe JeHCTBUS, KOMMYHUKATUBHBIC YHHUBEpPCAJIbHbIE Y4eOHbIE JIEHCTBUS,
pEryJIsTUBHBIE YHUBEPCAIbHBIC yUeOHBIC IEHCTBHSI, COBMECTHAS IEATEIbHOCTD.

MeTtanpeameTHble pe3yibTaThl OCBOEHHUS MTPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHUsI TOHKHBI OTPAXKATh:

OBaanenue YHHMBepPCAIbHBIMH y4eOHBIMU M03HABATEJIbLHbIMH
AeCTBUSIMM:

1) 6a3oBbIe JJOrHYecKHe AeiiCTBUS:

CaMOCTOSITENIbHO  (pOpMynMpoOBaTh M aKTyalM3UpOBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE; MCIIONIB30BATh NMPU OCBOCHUM 3HAHUN MPUEMBI
JIOTUYECKOTO MBIIIUICHUs] (aHalu3a, CHUHTE3a, CpaBHEHUS, KiaccudUKaIu,
000011IeHNsT), pacKpbIBaTh CMBICT OHOJOTUYECKUX TOHATUU (BBIIENATh MX
XapaKTEPHBIC MPU3HAKHU, YCTAHABINBATD CBSA3H C APYTHUMH MOHATUSIMH ); OTIPEICIATH
eI IeATeIbHOCTH, 3a1aBasi apaMeTphl U KPUTEPHUH UX
JIOCTH)KEHUSI, COOTHOCUTH PE3YJIbTAThl JIEATEILHOCTH C TOCTABIICHHBIMU IICIISIMU;

MCIIOJIb30BaTh OMOJIOTUYECKHE MOHATUS ISl OOBsICHEHUS (DAKTOB U SIBJICHUI
KUBOH  TIPUPOJBI; CTPOUTH  JIOTHYECKHUE  pacCyXIeHHus  (MHIyKTUBHEBIC,
JEAYKTUBHBIC, 1O AaHAJIOTUU), BBISBISATH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B
paccMaTpUBaEMBbIX SBJICHHX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIIOUCHHUS; TPUMEHSITh
CXEMHO-MOJICJIbHbIE CPEICTBA JUIsl TPEACTABICHUS CYIICCTBCHHBIX CBSI3CH W
OTHOIICHWH B M3y4aeMbIX OHOJOTUYECKUX OOBEKTaxX, a TaKKe MPOTHBOPEUHIA
Pa3HOTO pOJA, BBISBJICHHBIX B PaA3IWYHBIX WH()OPMAIMOHHBIX HWCTOYHHUKAX;
pa3pabaThIBaTh IJIaH PEIICHHS] POOJIEMBI C YIETOM aHAIN3a UMEIOIITXCS



MaT€pUAIBHBIX W  HEMAaTEPUAIbHBIX PECYpPCOB; BHOCUTH KOPPEKTHUBBI B
NEeATEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB

LEsAM, OLEHMBAaTh PHUCKU TIIOCIEICTBUM JAESATEIBHOCTH; KOOPAWHUPOBATH U
BBITIOJHATH pa0dOTy B YCJIOBUAX PEajbHOTO,

BUPTYaJIbHOITO M  KOMOMHHMpPOBAaHHOI'O  B3aUMOJAEMCTBMS;, pa3BUBATH
KpEaTUBHOE MBILLUIEHUE NIPU PEILICHUY )KU3HEHHBIX MTPOOJIEM.

2) 0a3oBble HCCJIEI0BATeIbCKHE JIEHCTBHUS: BIAJICTh HABBHIKAMHU Y4eOHO-
MCCIIEIOBATENIbCKOM U MPOEKTHOM AEITETbHOCTH, HABBIKAMU pa3pelIeHus Ipooiiem,
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOSATEIIbHOMY IMOMCKY METOJIOB PEIICHHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IMUYHbIX METOJIOB MMO3HAHUS; HCTIOJIb30BATh
pa3iauuHble BUABl JICATEIBHOCTH MO TOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIPETAINH, MPEOOPA30BAHUIO U MPUMEHECHHUIO B YUCOHBIX CHUTYaIlHsIX, B TOM
YHUCJIe MPU CO3/IaHUU YYEOHBIX M COLMAIBHBIX MPOEKTOB; POPMUPOBATH HAYUHBIN
THUII MBIILJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEMH,

KJIFOUCBBIMHA TIOHATHSIMH ¥ METOJAaMH; CTaBUTh W (OPMYITHPOBATH COOCTBECHHEBIC

3a/1a4 B 00pa3oBaTeIbHOM

JESTEIbHOCTH M )KM3HEHHBIX CUTYAIUAX; BBISIBIISITh MPUYUHHO-CIICJICTBEHHBIE CBSI3U
U aKTyaJlu3UpoOBaTh 3ajJlady, BBIJIBUTATh THUIOTE3y €€ pelIeHusl, HaXOJUTh
apTyMEHTBHI Ji1 JI0Ka3aTeIbCTBA CBOMX YTBEPXKIEHUH, 3a7aBaTh MapaMmeTphl H
KPUTEpUU pEIICHHs, aHAIM3HPOBATh IIOJYYCHHbIE B XOJ€ pEIICHHUS 3a/Jayd
pe3ynbTaThl, KPUTHYECKH OICHUBATh HX JOCTOBEPHOCTH, IPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCJIOBMSIX; JJaBaTh OIICHKY HOBBIM CHUTYallMsIM, OIEHWUBATH
NPUOOPETEHHBIA OMBIT, OCYIIECTBIATH IEJICHANPABICHHBI TIOUCK TEpeHoca
CPEACTB U CIIOCOOOB

JNEUCTBUA B MNPOPECCHOHAIBHYIO Cpely; YMETh TIEePEHOCUTh 3HAaHUS B

MO3HABATENLHYIO U TIPAKTUYECKYIO 00J1aCTH
KU3HENICATCILHOCTH; YMETh HMHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX

oOJacTell; BBIIBUTATh HOBBIE HJCH, MpeJiaraTh OPUTHHAIBHBIC MOAXOABI U

peIIeHus,

CTaBUTb MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX UHPOpMALIMH (TEKCTE Y4eOHOTOo
mocoOus, HAyYHO-TIOMYJSIPHOW JIUTEepaType, OHOJIOTMYECKUX CJIOBapsAX W
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B HTEpHETE), aHAIM3UPOBATH
UHGOPMAITUIO PAa3TMYHBIX BUIOB M (DOPM MPEACTABICHUS, KPUTHUECKU OICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH; (DOPMYIIUPOBATH 3aMPOCH M IPUMEHSThH
pasIuYHbBIE METOJbI TpPH TIOMCKEe H OoTOOpe Ouojormyeckoil uH(OpMaIuy,
HEO0OXOMMOM JIJIsl BBITIOJTHEHUST yUeOHBIX 33]1a4;



OpUOOpPETaTh OIBIT HCIONb30BaHUS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIb30BAHMSI Pa3JIMIHBIX
MOWCKOBBIX ~ CHCTEM; CaMOCTOATEIBHO  BBIOMpATh ONTUMAIBHYIO  (GopMy
npe/cTaBiIeHusT Ouonoruueckor wuHpopMmanuu (Cxembl, rpaduku, JAHarpaMMel,
Ta0JIUIbI, PUCYHKH U APYTOe);

UCIOJb30BaTh HAY4YHBIA $3BIK B KauecTBE CpeICTBAa Ipu padore ¢
Oouonornueckod wuHOpManMeN: TPUMEHATh XUMUYECKHE, (U3HUECKHUEe H
MaTeMaTHYeCKHE 3HAKH M CHUMBOJBI, (OpMyIbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIOJb30BaTh M IPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpPEACTBA
HarJIsAHOCTH;

BIa/JIeTh ~ HaBBIKAMHU  pACMoO3HABaHUS W 3allUThl  HH(pOpMAaIHH,
MH(})OpMATMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OgiajeHHe YHHUBEPCAJIbHBIMUA KOMMYHUKATUBHBIMH JAeHCTBUSIMM:

1) o0LIeHne: OCYIIECTBIATh KOMMYHUKAIIMM BO BCeX cdepax KHU3HHU,

aKTUBHO Yy4acTBOBATh

B JIMAJIOTE WM IUCKYCCHH IO CYIIECTBY 0OCYXIaeMoil TeMbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXICHHS OTHOCHUTEJIBHO BBIIOJHEHUS IpearaeMoi
3aJlauM, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3MUIMI JPYIHX YYacCTHHKOB
JaUanora WM JAWCKYCCHH); paclio3HaBaTh HEBepOalbHBIE CpENCTBAa OOIIEHUS,
MOHNMATh 3HAYEHUE COIHUANBHBIX 3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHUS
KOHQIMKTHBIX CHUTYyallMi, YMETh CMSAr4aTh KOHQUIMKTBI M BECTH MEPETOBOPHI;
BJAJETh pPa3IMYHbIMM CHOCOOAMM OOIINEHHS M B3aWMOJEWUCTBUA, IOHUMATb
HAMEPEHHUS APYTUX JIOACH, MPOSBISTh YBAXKUTEIFHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Ppopme PopMyTupoBaTh CBOM BO3PAKEHUS; Pa3BEPHYTO U JIOTHUHO
U3JaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM

A3BIKOBBIX CPEJICTB.

2) COBMECTHAasl  [IeATEJbHOCTh: TIOHMMAaTh W  HCIIOJIB30BaTh
MPEUMYIIEeCTBA KOMAHIHOW W WHIWBHAYAIbHOW paOOTBI TpH PEIICHUU
Ouonornyeckod mpoOsaemMbl, OOOCHOBBIBATH HEOOXOJUMOCTh TPUMEHEHUS
IpynnoBbIX (GOpM B3aMMOJICUCTBHS MPHU PEIICHUH Y4eOHOW 3a7auM; BHIOUPATH
TEMAaTHUKY U METOJIbI COBMECTHBIX ACHCTBUI C YU4ETOM OOITUX

WHTEPECOB M BO3MOKHOCTEH Ka)K0T0 YjcHa KOJJICKTHBA,;

MpUHUMATh ITIEIM  COBMECTHOW  JICSITENBHOCTH, OpPraHU30BbIBATH U
KOOPAWHHUPOBATH JICMCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJISATh IUIAH JICHCTBHI,
pacnpeneniaTb pojau ¢ y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM pabOThI; OIICHUBATh KauyeCTBO CBOETO BKJIAaJla M KaKJIOTO YYaCTHUKA
KOMaH/IbI B



o0l pe3ynbTaT 1o pa3pabOTaHHBIM KPUTEPUSAM; MPEAJAraTb HOBBIE MPOEKTHI,
OLICHUBATh UJCH C ITO3UIMU HOBU3HBI,
OpUTMHAIBHOCTH, MPAKTUYECKOM 3HAYUMOCTH; OCYIIECTBISATH IMO3UTHBHOE
CTPATErMYECKOE TIOBEICHHUE B PA3JINYHBIX
CUTYaLUsIX, IPOSABIIATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHUIIMATUBHBIM.
OBi1aieHUe YHMBEPCAJIbHBIMH PeryISTHBHBIMH 1CHCTBUAMMU:
1) camoopraHu3amnys: UCIOJIL30BaTh OMOIOTUYECKUE 3HAHUS JIJIs BBISBIICHUS
npo0JieM U uX
pelleHrsT B OKU3HEHHBIX M Y4YEeOHBIX CHUTyalusiX; BBIOMpATb HA OCHOBE
OMOJIOrMYECKUX 3HAHUH 1IEJIEBbIE U CMBICIOBBIE YCTAHOBKM B CBOUX JIEHCTBUSX U
IIOCTYIIKaxX II0 OTHOUICHUIO K >KMBOW IIPUPOJE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKPYXAIOIKX; CAMOCTOSITEIbBHO OCYIIECTBIIATh IO3HABATEIBHYIO JIE€ATEIbHOCTD,
BBISIBJIATh NPOOJEMBI, CTaBUTh M (HOPMYIUPOBaTh COOCTBEHHBIE 3aJlayd B
0o0pa30BaTeNbHON JEATEIIBHOCTH W JKU3HEHHBIX CUTYalMsIX; CaMOCTOSITENIbHO
COCTaBJIAATH IJIaH pPEeUICHUs MPOOIEMbI C YUETOM
HMMEIOLIUXCSA PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEM M MPEANOYTCHUMN; JaBaTh
OLICHKY HOBBIM CUTYaIIMsIM; PAaCIIUPATh PaMKU y4eOHOTO MpeIMeTa Ha OCHOBE
JUYHBIX MPEANOYTEHUN; 1eaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBAThH €TO0,
OpaTh OTBETCTBEHHOCTD
3a pelIeHue; OLICHUBATh NPUOOPETEHHBIHN OIBIT; CIOCOOCTBOBATH (POPMUPOBAHUIO U
MPOSIBJICHUIO IIMPOKON 3pYAHMIMH B Pa3HbIX 00JIaCTAX 3HAHUN, MOCTOSHHO
MOBBIIIATh CBOM OOpa30BaTENbHBIA M KYJIbTYPHBIH YPOBCHb. 2) CAMOKOHTPOJIb:
J1aBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B I€SITEIILHOCTD,
OLICHHBATh COOTBETCTBHE PE3YIbTATOB LIEJISIM; BIaI€Th HABbIKAMH MO3HABATEIbHOU
pedaexcun Kak OCO3HAHUS COBEPILIAEMbIX AEHCTBUN U MBICIUTENBHBIX IIPOLIECCOB,
UX PE3yJbTaTOB M OCHOBAHWM, MCHOJIb30BaTh NMPUEMBI pe(IEKCUU AJI OLIEHKU
CUTyallu, BbIOOpAa BEPHOTO PEIICHUS; YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO
MPUHUMATh PELICHUS 110 UX
CHUKEHUIO;
IPUHUMATh MOTUBBI U aPITYMEHTHI IPYTUX MPH aHAIU3€E PE3YJIbTaTOB
NEeSATENbHOCTH;

3) npuHsiTHE ceOsl M APYrUX: IPUHUMATH CeOsI, TOHUMAasi CBOU HEJOCTATKU U
JOCTOMHCTBA; NPUHUMATh MOTHBBI M AapryMEHTBI JPYTMX NpH aHAJIHU3E
pEe3yJIbTaTOB

NeATEeIbHOCTH; IPU3HABATH CBOE MPABO M MPABO JPYTUX HA OLIUOKH;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro
YeJIOBEKa.



HHPEAMETHBIE PE3YJ/IbTATDBI

[IpeameTHBIC pe3ynbTaTBl OCBOCHUS COJACpX)AHUS YYEOHOrO TMpeaMeTa
«buonorus» Ha yrayOn€HHOM yYpOBHE OpPHUEHTHPOBAaHBI Ha 0OECTICUCHUE
npodusibHOoro  oOydeHust  oOydvaromuxcst  Ouosormr. OHM  BKJIIOYAIOT:
cnenuQuIecKue 11 OMOIOTHH HAYYHBIC 3HAHUS, YMEHHS W CIIOCOOBI IEHCTBUH TI0
OCBOCHHIO, HHTEPIIPETAIIMN W MPEOoOpPa30BaHUIO 3HAHUH, BUJBI JCSITCIBHOCTH TIO
MOJTYYCHHUIO HOBBIX 3HAHWHA W MX MPUMEHEHHUIO B PA3IMYHBIX YU4EOHBIX, a TAaKXKE B
pCATbHBIX JKU3HEHHBIX cHUTyanusix. [IpenMeTHbie pe3yibTaThl MPEICTaBICHBI 10
rojam u3ydeHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHUM O MECTE M pOJIM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUM E€CTECTBEHHO-HAYYHOW KApTUHBI MHpPA, B
MO3HAHUU  3aKOHOB TMPUPOABI M  pEHICHWH MOpo0JeM  palMOHAIBHOTO
IPUPOOIIOIB30BAHUSA, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMONIOTHY; BIAJCHUE CHUCTEMOM OHOJIOTMUECKMX 3HaHWM, KOTOpas BKIIOYAET:
OCHOBOTIOJIATAIOIINE OUOJIOTUYECKUE TEPMUHBI M TIOHATUA (PKU3Hb, KJIETKa,
OpraHu3M, MeTadO0Ju3M, TOMEOCTa3, CaMOpPEryJsilUs, CaMOBOCIHPOU3BEICHHE,
HACJIEICTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHUE), OUOJOTHUYECKHUE TEOPHUHU
(xnetounas teopus T. llIBanna, M. [llneiinena, P. BupxoBa, xpoMocomMHasi Teopus
HacieactBeHHoctn T. Moprana), yuenus (H. WM. BaBunoBa — o0 wneHrpax
MHOT000pa3us ¥ MPOUCXOKIEHUS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€AMHOO0pa3Us
MOTOMKOB TEPBOrO IMOKOJEHHUS, PACIICIJIEHUS, YUCTOThl TaMeT, HE3aBUCHUMOTO
HacienoBaHuss I. MeHnens, TOMOJIOTMYECKHMX PSAIOB B HACIEACTBEHHOM
m3meHunBoctu H. . BaBuiiosa), mpUHIMIBI
(KOMILJIEMEHTapHOCTH); BJAJE€HUE OCHOBHBIMM METOJAaMU HAYYHOI'O TO3HAHMS,
UCIIOJIb3YeMbIX B OMOJIOTUYECKHX HCCIICIOBAHUSAX YKUBBIX OOBEKTOB (OMHCAHUE,
U3MepeHue, HaOII0ICHHUE, SKCTICPUMEHT);
YMEHHE BBIICIIATH CYIIECTBEHHbBIE IPU3HAKH: BUPYCOB, KJIETOK IMTPOKAPUOT U
AYKAPHUOT, OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM UHCJIC
OakTepuii, rpuOOB, paCTCHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB M CUCTEM
OpraHOB PACTEHHM, )KUBOTHBIX, YEJIOBEKA, TPOIIECCOB KU3HEAECATEIbHOCTH,
MPOTEKAIOIINX B OpraHW3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKA, OMOJIOTMYECKUX
MIPOIIECCOB: OOMEHA BEMIECTB (MeTab0IM3M), IPEBPAIEHUS YHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U TETEPOTPO(HOTO TUTIOB MUTAHUA, (DOTOCHHTE3a U XEMOCHUHTE34,
MUTO3a, MEH03a, TaMEeTOreHe3a, HMOpUOTreHe3a, NOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUSI,  HUHAUBUIYAIBHOTO pa3BUTUSL  OpraHu3ma (OHTOT€HE3a),



B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOpA; yMEHHE
yCTaHaBIMBATh B3aUMOCBSA3H MEKIY OpraHOMIaMU KJIETKH U UX (PyHKUIHUSAMH,
CTPOEHHMEM KJIETOK Pa3HbIX TKaHEW U UX (PYHKIUSAMHU, MEKIY OpraHaMH U
CHUCTEeMaMH OPTaHOB y PACTEHUI, )KUBOTHBIX U YEJIOBEKA U X QYHKIIUIMU, MEKITY
CHUCTEMAaMM OPraHOB U UX (PYHKUHUSAMHU, MEXY dTalaMi OOMEHa BELLECTB, 3TallaMU
KJIETOYHOTO LMKJIA ¥ )KU3HEHHBIX [IUKIIOB OPTaHU3MOB, 3TallaMi YMOPUOHATILHOTO
pa3BUTHS, TEHOTUIIOM U (PEHOTUTIOM, (DEHOTHUIIOM U (PaKTOpaMU Cpebl OOUTaAHUS;
YMEHHE BBISABIATH OTJIMYUTENBHBIC IPU3HAKH J)KUBBIX CUCTEM, B TOM YHUCIIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA; YMEHHE UCIIOJIb30BaTh COOTBETCTBYIOINE
apryMeHThl, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY JJI JOKa3aTeJIbCTBA
POJZICTBA OPTaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII; YMEHUE PEIIaTh
OMOJIOrMYECKHE 3a]1a4M, BBISBIATH IPUUMHHO-CIIEJICTBEHHBIE CBSA3H MEXKAY
UCCIeNyeMbIMU OMOJIOTUYECKUMHU MPOLIECCAMU U SIBJICHUSIMU, J€JIaTh BHIBOJBI U
IIPOTHO3bI HA OCHOBAHUU ITOJIYYEHHBIX PE3YyJIbTaTOB; YMEHHUE BBIITIOJIHATH
na0opaTopHbIe U MPaKTHUECKHE pabOThl, COONIOAATH
npaBujia mnpu pabore ¢ yd4eOHbIM MU J1a0OpaTOPHBIM OOOPYIOBAaHHUEM; YMEHHE
BBIJIBUTaTh THUIIOTE3bl, MPOBEPATH UX OKCIEPUMEHTAIbHBIMH CPEACTBAMH,
dopMynupysl 1eNb HCCIEAOBAHMS, aHAJU3MPOBATH IOJYYECHHbIE PE3YyJbTaThl U
JieJlaTh BBIBOJIbI; YMEHHUE Y4acTBOBaTh B Y4eOHO-HCCIIEAOBATENbCKON paboTe Mo
OMOJIOTMH, SKOJIOTMM U MEIUIMHE, MPOBOAMMON Ha 0Oa3e MIKOJbHBIX Hay4HBIX
oOIIEeCTB, U MYOJIMYHO MPEACTABIATH MOTYYEHHBIE PE3YyJbTaThl HA YYEHUYECKUX
KOH(EepeHLUsIX; YMEHHE OLEHHBATh ATUYECKUE ACMEKThl  COBPEMEHHBIX
UCCJIEIOBAHUN B 00JIACTH OMOJIOTHH U MEIUIIMHBI (KJIOHUPOBAaHUE, NCKYCCTBEHHOE
OIUIOZIOTBOPEHHUE, HANPABICHHOE W3MEHEHHE I'€HOMa U CO3JaHUE TPaHCTE€HHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIM BHIOOp Oynymied mpodeccruoHanbHOR
JESITeIbHOCTU B 00JIACTH OMOJIOTMH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBOM MPOMBIIUICHHOCTH, YIITYOIsITh MO3HABATEIbHBIM
MHTEPEC, HAMPABIECHHBIN Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH mpodeccuu u
MPOJIOJDKEHUE  OMOJIOTMYECKOro  00pa3oBaHUsl B OpPraHU3alMSIX CPEIHEro
po(heCCUOHATIFHOTO U BBICIIET0 00pa30BaHUs.

[IpenMeTHBIC pe3yabTaThl OCBOSHUS YyueOHOTO mpeamera «buomorms» B 11
Kacce NOJKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHMK O MeECTe M pPOJH OWOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAaHMH COBPEMEHHOM €CTCCTBEHHO-HAYYHOM
KapTUHBI MUPA, B TO3HAHUH 3aKOHOB ITPUPOIBI M PEIIICHUH KOJIOTHUECKHUX IMPoOIeM
YeJoBEYECTBA, a  TakKKe B PEIICHMH  BOMPOCOB  PAIMOHAIBHOTO
MIPUPOJIOIIOIL30BaHUSA, U B (POPMUPOBAHUHN IIEHHOCTHOTO OTHOIIECHUS K IIPHUPOJIEL,



0O0IIIECTBY, YEJIOBEKY, O BKJIaJIe POCCUHUCKUX M 3apyOEKHBIX yUEHBIX-OMOJOTOB B
pa3BUTHE OMOJIOTHH; YMEHUE BIAJACTh CUCTEMON OMOJIOTUYECKUX 3HAHUMU, KOTOpas
BKJIFOYACT OMPENCICHUS W TOHWMAaHWE CYIIHOCTH  OCHOBOIIOJIATAOIINX
OMOJIOTUYECKUX TEPMHHOB UM TOHATHHA (BUJA, OJKocucteMa, Owuocdepa),
ouonoruyeckue Teopuu (dBosonMoHHas Teopust Y. [lapBuHa, cUHTETHYECKas
teopust 3Bosonnu), yueHus (A. H. CeepmoBa — O NyTSIX M HAalpaBICHUSAX
sBorortuu, B.M. Bepranckoro — o 6uocdepe), 3aKoHbI (T€HETUIECKOTO PABHOBECHS
Jlx. Xapmu u B. Baitn6epra, 3apopsimeBoro cxojcrBa K. M. bapa), npasuna
(MmuauMywMma FO. JInOuxa, 5K0I0rH4ecKoi mupamMuabl SHEPTUH ), TUTIOTE3bI (TUIIOTE3a
«mupa PHK» V.

['unGepTa);

YMEHHE BIIaJIETh OCHOBHBIMH METOIAMH HAYIHOTO TTO3HAHUS, HCTIOJIb3YEMBIMHU
B OHMOJIOTUYECKUX HCCIICIOBAHUAX >KUBBIX OOBEKTOB M JKOCHCTEM (OIMHCaHHE,
U3MepeHue, HaONI0IeHHe, HKCIIEPUMEHT), CIOCOO0AMH BBISBICHHUS U OICHKU
AHTPOIIOTCHHBIX HW3MEHEHUH B TIPHPOJAC; YMEHHUE BBIJACIATh CYIICCTBEHHBIC
PU3HAKU: BUJOB, OMOTEOIIEHO30B, SKOCUCTEM U OMocephl, CTAOMIM3UPYIOIIETO,
JIBDKYIIIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa, aIonaTpUyecKoro M
CUMITaTPUYECKOTO BHUI000pA30BaHUS, BIHMSHHUS IBIDKYIIMX CHJI DBOJIOIWAW Ha
reHoOHJ] TOMYJAINU, MPUCIOCOOJEHHOCTU OPTaHU3MOB K cCpeie OOUTaHWuS,
YyepeIoBaHUs HAMPaBIECHUN IBOIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B
HKOCHUCTEMAaX; YMEHHE YCTAHABIIUBAThH B3aMMOCBSI3H MEXK Ty ITPOIIECCaMU YBOJTIOIUH,
JIBIDKYIIUMHA CHJIAaMH aHTPOIIOTeHE3a, KOMITOHEHTAMHU PA3IMYHBIX 3KOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBJISATH  OTJIMYMUTENbHBIE  TMPU3HAKKA  JKUBBIX  CHCTEM,
IPUCIIOCOOJICHHOCTh BUJIOB K cpelie OOMTaHWs, aOMOTHYECKUX W OMOTHYECKHX
KOMITOHEHTOB DKOCHUCTEM, B3aUMOCBS3EH OpraHU3MOB B
COO0IIeCTBaX, AHTPOTIOTEHHBIX WM3MEHEHUH B DKOCHCTEMax CBOEH MECTHOCTH,
yYMEHHUE UCIO0JIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO

TEPMHUHOJIOTHIO M CUMBOJIMKY JIJISl JOKA3aTeILCTBA POJICTBA OPTAaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIN, B3aUMOCBSI3U OPTaHU3MOB U Cpe/ibl OOUTAHUS, ETUHCTBA
YeJIOBEUECKHUX Pac, HEOOXOAMMOCTH COXPaHEHUSI MHOT00Opa3us BUJIOB U
AKOCHUCTEM KaK yCIIOBHUS COCYIIECTBOBAHMSI IPUPOJIBI M UETIOBEUECTBA; yMEHHUE
permaTh OMOIOTUYECKUE 33/1a4H, BBISIBISATH IPUUYNHHO-CIICICTBCHHBIC
CBSI3U MEXIY UCCIEAYEMBIMU OMOJIOTHUECKMMU TIPOIIECCAMHU | SIBJICHUSAMU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH TTOJTYYCHHBIX PE3yJIbTATOB; YMCHUE BBITIOJHSTH
nabopaToOpHBIE U MPAKTHYECKUE pabOThI, COOIIOIATh
mpaBuja mpu padbore ¢ y4yeOHBIM W JaOOpPaTOPHBIM OOOpPYJOBAaHUEM; yMEHUE
BBIIBUTATh THUIIOTE3bI, MPOBEPATh MX OKCICPUMEHTAIBLHBIMU  CPEJICTBAMH,



(GopMynupys 1ieJib HCCIEAOBAHMS, AHAIU3UPOBATh IOJYyUYEHHBIE pPE3YyJbTaThl U
JieJ1aTh BBIBOJIBI; YMEHHE Y4acTBOBAaTh B YYEOHO-HCCIIEIOBATEIbCKON paboTe 1o
OMOJIOTHH, SKOJOTMH U MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX
o01IecTB, U MyOJIMYHO MPEACTaBIATh MOIYUYCHHBIE PE3YyIbTaThl HA YUCHUUYECKUX
KOH(EPEHLIUAX; YMEHHE OLICHUBATh TUIIOTE3bl U TEOPUH O MIPOUCXOXKICHUN KU3HHU,
YyeJoBeKa M YEeJIOBEYECKMX pac, O MpUYMHAX, MOCIEACTBUAX M crocodax
MPeIOTBpAICHUS] TI00aNbHBIX HW3MEHEHUH B OHochepe; yMEHHE OCYIIECTBISTH
OCO3HaHHBIM BBIOOp Oynymiell NpodecCHOHATBHOW JEATENbHOCTH B 00JacTH
OMOJIOTMM, DKOJIOTUH, MPUPOJOINONb30BAHMS, MEAULIMHBI, OUOTEXHOJIOTHUH,
IICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3SMCTBA, MUIIEBOM NPOMBILIIIEHHOCTH,
yIayOJsAiTh MO3HABAaTEIbHBIM MHTEPEC, HAINPABICHHBI HAa OCO3HAHHBIM BBHIOOD
COOTBETCTBYIOIIEH MPOPEecCur U MPOAOIKEHHE OMOJIOrMYECKOro 00pa3oBaHUS B
OpraHM3alMsIX CPEeIHEro MPOo(EeCCUOHATIBHOIO U BBICILIEr0 00pa30oBaHMUsL.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
No 1/ HaumeHoBaHue pa3jiesioB U TeM (ungposeie)
I IPOrpaMMBI B Konrpoubnbie | IIpakTuueckue obpa3oBaTejbHbIe
cero
paGoThI paGoThI pecypcenl

1 buoiiorus kak Hayka 1
2 JKuBbI€e cuCTEMBI M UX U3yUYEHUE 2
3 buonorus knerku 2 0.5
4 XuUMHYECKasi OpraHUu3aIus KJICTKA 10 1
5 Ctpoenue u GyHKINH KICTKH 8 2

OOMeH BellecTB U MpeBpallieHnue S3HEPTUH B
6 KJIETKE 9 1

Hacnencrennas ungpopmanus u
/ peanmzanus €€ B KIIETKE 9 0.5
8 JKHU3HEeHHBIN UK KIETKA 6 1
9 CtpoeHue u GyHKIIMH OpraHu3MOB 17 1.5
10 Pa3smHOXkeHue u pa3zBUTHE OPraHU3MOB 8 1.5

l'eneTuka — Hayka O HACJIEICTBEHHOCTH U
11 W3MEHYUBOCTH OpPTraHU3MOB g 0.5
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH N3MEHUYNBOCTH 6 1
14 ['eHeTnKa YemoBeka 3 0.5




15 Cenek1usi OpraHu3MOB 4 1
16 BrorexHoiorus u cuaTeTUYECKAsA OMOJIOT U 4
17 PeszepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
No 11/ HaunmeHoBaHMe pa3/ie/ioB U TeM (undporrie)
[
2/ nporpaMmb Beero Kourpoabubie | IIpakTHdecKHe | oGpasoBaTenbHble
padoThI padoThI pecypcesl
3apox/ieHue U pa3BUTHE HBOJIIOLMOHHBIX
1 npeCcTaBiIeHNuil B ONOJIOrHH 4
2 Mukpoa3Botous 1 €€ pe3yabTaThl 14 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
[IpoucxoxaeHne u pa3BUTHE KU3HA HA
4 3 15 1.5
emiie
5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpPTraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM 3 05
C OKpYKarollei cpeaoi
7 Opranusmsl 1 cpeia 0OOUTaHus 9 1.5
8 DKOJIOTUS BUJIOB U MOITYISAUN 9 0.5
DKoJI0THs CO00IIeCTB. DKOJIOTHYECKHE
9 CHUCTEMBI 12 0.5
10 Buocdepa — rimobanbHast skocucTemMa 6
11 YenoBek U OKpysKarolas cpeaa 6
12 PesepsHOe Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
No Nara uudgposbie
. Tema ypoka
n/n yp Konrtpoabnbie | Ilpakruyeckne  y3yyenus o0pa3soBaTe/IbHbIE
Bcero eCYDChI
padoThI padoThI pecyp
1 buonorus kak KOMIUIEKCHas Hayka U Kak i
9acTh COBPEMEHHOTO O0IIIeCTBa
2 JKuBbI€ cUCTEMBI M UX CBOMCTBA 1
3 YpoBHEBas opraHu3anus ;KMUBbIX CHCTEM 1
4 HcTopust OTKPBITHS U U3Y4YEHHUS KIETKH. i
Kierounas teopus
Meroasl MOJIEKYIIIPHON U KJIETOYHON
ouonorun. [Ipaktuueckas padbora
c «M3y4yeHne MeTo10B KJIIETOYHON OUOJIOTHH 1 05
(xpomarorpadus, 5ekTpodopes, '
muddepeHnaIbHOe HEHTPUPYTHpOBaHUE,
IT1IP)»
6 XHWMHYECKUH COCTAB KIIETKH 1
. MuHepanbHble BEIECTBA KIETKH, UX 1
Ouosoruyeckas poib
Opranuyeckue BeliecTBa KIeTKU — OeNKH.
JlaGopatopnas pabora «OOHapyKeHne
8 0€JIKOB ¢ TOMOIIIBIO0 KaUeCTBEHHBIX 1 0.5
peaKuuii»




CoiicTBa, Knaccupukanys u GyHKIUN

9 0eJKoB
10 Opranudeckue BeIecTBa KIETKH —
YIIIEBOJIbI
Oprannyeckue BeIEeCTBa KIETKUH —
11 JIUIIH 1B
Hyxnennossie kucnotsl. JIHK nu PHK.
JlaGoparopHas pabota «lccnenoBanue
12 HYKJIEHHOBBIX KHCJIOT, BBIJICJIEHHBIX U3 0.5
KJIETOK Pa3JIMYHbIX OPraHU3MOB
13 Crpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozunrpudocdarer (HTD)
14 CexsennpoBanue [JHK. Meroasl reHOMUKH,
TPAHCKPUIITOMHUKH, IPOTEOMUKHU
15 MeTto/1bl CTPYKTYPHOM OMOTOTHH
16 Tuns! knetok. [Ipokapuornueckas kieTka
CrpoeHHEe  JyKapHOTHYECKOM  KIETKH.
17 [IpakTuyeckas padora «/3ydyeHue cBOicTB 05
KJIETOYHOM MeMOpaHbI»
18 [loBepXHOCTHBIN anmapar KIETKH
OnHOMEMOpaHHBIC OPTaHOUIBI KIICTKH.
[TpakTuueckas pabota «3yuenue
19 0.5

JABVIKCHUSA OUTOINIA3MbI B paACTUTCIIBHBIX
KJICTKax»




20

[TosryaBTOHOMHBIE OpPTaHOUIBI KIICTKU:
MUTOXOHJIpHH, T1acTu bl JlabopaTopHas
pabora «lMccnemnoBanue miuazMoin3a M
JIETUIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)

0.5

21

HememOpanHble opraHouibl KIETKU

22

Ctpoenue u GyHKIHUH 1Ipa

23

CpaBHUTENbHASA XapaKTEPUCTHKA KIETOK
sykapuot. Jlaboparopnas pabota
«M3ydeHune cTpoeHuHsI KIIETOK Pa3InYHbIX
OpPraHUu3MOB»

0.5

24

ACCUMWISINS U TUCCUMUIISIINS — JIBE
CTOpOHBI MeTaboan3Ma. THurbel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3ydyeHune KaTaauTHYeCKOH aKTUBHOCTH
(dbepMeHTOB (Ha IpuMepe aMuiIa3bl WK
KaTasa3bl)»

25

DepMEHTATUBHBIA  XapakTep PEaKLUUu
KJIETOYHOro MeTabonu3Mma. JlabopatopHas
pabora «3yuenue (¢epMEHTATHBHOIO
paclICIUIEHUsT IEPOKCHIa BOAOPOAA B
PaCTUTENBHBIX U KUBOTHBIX KIIETKAX»

0.5

26

benku-akTUBAaTOPHI U OENKU-UHTUOUTOPHI

27

ABTOTpOGHBIN TUIT OOMEHAa BEIECTB

28

dorocunTes




Xemocunres. Jlaboparopras pabota

29 «CpaBHeHHe nporieccoB POTOCHHTE3A U 05
XEMOCHHTE3a»
AHa’poOHbBIE OpraHu3Mbl. Buibl OposkeHusl.

30 JlabopaTtopHnast pabora «CpaBHeHUE
MPOLIECCOB OPOKEHUSI U JIBIXAHUSI

31 AspoOHbIe OpraHU3MBl. Orarbl
SHEPreTUIecKoro ooMeHa

32 OHeprus MeMOpPaHHOTO rpaiueHTa
npotoHoB. Cunrte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33 Peakninm MaTpuyHOTO CHHTE3a

34 Tpanckpunuus — marpuussii cuare3 PHK

35 Tpancisuus u e€ 3tTanbl

36 Konupoanue amunokucnot. Posb pudocom
B OMocuHTE3€e Oernka

37 Opranuzaiys reHoMa y npokapuor u
JyKapuoT

38 MomnekynspHble MEXaHU3MBbI SKCITPECCUU
TE€HOB Y 3YKapuOT
Bupycsl — BHEKIeTOUHBIE (HOPMBI KU3HH U

39 obnuratHeie napa3uThl. [IpakTuueckas 05

pa60Ta ((COSIlaHI/Ie MOJCJIN BUpYyCa»




Bupycusie 3a00JeBaHUS YeNoBeKa,

40 JKUBOTHBIX, PACTCHUI

41 HanoTrexHom0rnu B OMOJIOTUH U MEIUIINHE

42 JKu3HEeHHBIN UK KIETKH

43 Matpuunslii cunte3 JJHK
Xpomocomsl. JlaboparopHast pabora

44 «M3yueHne XpomMocoM Ha TOTOBBIX 05
MUKpOIIpenaparax»

45 JleneHue KJICTKHM — MHTO3
Tumns! knetok. Kapuokunes u LUTOKUHES.

18 JlaGopatopnast pabGora «Habmronenue 05
MHTO32 B KJIETKaX KOHYMKA KOpeIlIKa JIyKa ’
(Ha TOTOBBIX MUKpOIIpENaparax)»

47 Peryssinus »KM3HEHHOTO IUKJIA KJIETOK

48 OpranusMm Kak eIMHOE LIETI0e

49 Txanu pacrenuii. JlTabopatopHas pabora 0.5
«M3y4yeHne TKaHEeH PaCTCHUIN» '
TkaHM KUBOTHBIX U Y€JIOBEKA.

50 JlaGopatopHas pabota «3yueHue TkaHeit 0.5
KUBOTHBIX»
Opransel. CucreMsl opranoB. JlaboparopHas

51 pabota «/3ydyeHne opraHoB IIBETKOBOT'O 05
pacTeHHs»

52 Omnopa Tena opraHu3MoB




53

JIBr>KeHHE OpraHu3MOB

54 [lutanue opraHu3MoB
- [TuTaHnre TO3BOHOYHBIX )KUBOTHBIX.
[InmeBapuTenpHas cucTeMa 4enoBeKa
56 JlpIxaHue opraHu3MoB
. JlpIxaHue TT03BOHOYHBIX )KUBOTHBIX U
5 YeroBeKa
58 TpaHCTOpPT BEIIECTB Y OPraHU3MOB
9 KpoBeHocHas cuctema mo3BOHOYHBIX
5 KMBOTHBIX U YeJIOBEKa
60 Brienenue y opranuzMoB
61 3amuTa y OpraHu3MoB
62 NMMmyHHas cucteMa yenoBeka
63 PazapaxxumocTs U perymsnus y
OpPTraHU3MOB
54 ['yMopanbHast peryisiuus W SHIOKpUHHAS
CHCTeMa )KUBOTHBIX U YelIOBEKa
65 @opMBbl pa3MHOKEHUST OPraHU3MOB
66 [TonoBoe pazmMHOX)EHUE

67

Meiios




68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«3yueHne cTpOCHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpETIapaTax»

0.5

69

I/IH,I[I/IBI/II[yaJ'II)HOC Pa3sBUTHUEC OPTraHU3MOB —
OHTOI'CHE3

70

3akimaaka OpraHoB " TKaHel 3
3apOIBIIICBHIX JINCTKOB

71

Poctr u pasBuTHE IKMBOTHBIX.
JlaboparopHas paboTa «BrisiBienue
MPU3HAKOB CXOJACTBA 3apOJbIIIeH
MO3BOHOYHBIX KUBOTHBIX)

0.5

72

PasmMHOXEHNME W pa3BUTHE paACTCHUI.
JlabopaTtopHast pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHHUII»

0.5

73

Hcropus craHOBIIEHUS U pa3BUTHUS T€HETUKHU
KaK HayKu

74

OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHUKH.
JlaGopatopHass pabota «Jlpo3oduna kak
00BEKT FeHETUUECKUX UCCIICIOBAHUI»

0.5

75

3aKOHOMEPHOCTH HACJIEI0BAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpemBanue. [Ipaktuueckas pabota
"HN3yueHue pe3ynbTaToB MOHOTHOPUHOTO
CKpeLIMBaHus y Apo30duinr"

0.5




[uTonornyeckrne OCHOBBI MOHOTHOPHTHOTO

76 CKpEIIMBAaHUSA 1
- AHanuzupyroiiee ckpeuuBanue. Hernonnoe L
JOMHHHUPOBaHHE
JuruGpunnoe CKpeIlIUBaHUE.
[IpakTnueckas pabora «3ydyenue
8 pPe3yIbTaTOB TUTHOPUAHOTO CKPEIIUBAHUS 1 0.5
y Ip030(HUITBI)
29 [{uTonornyeckue OCHOBBI JUTUOPUTHOTO L
CKpEIIUBAHUS
80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB 1
81 XpOMOCOMHAasI TEOPHUS HACTEACTBEHHOCTH 1
82 I'enernka mona 1
83 I'enoTun kak MeJI0OCTHAS CUCTEMA 1
a4 ['enetnyeckuit KOHTPOJIIb pa3BUTUA L
pacTeHUl, )KUBOTHBIX U YeIOBeKa
8 N3MeHUYnBOCTH ITpU3HAKOB. Buibl i
5 U3MEHYUBOCTH
86 MonudukarmonHas n3MEHYHBOCTh 1
BapuanvoHHBI psia U BaprallMOHHAs
KkpuBas. JlaboparopHas pabota
«MccnenoBanne 3akOHOMEPHOCTEN
87 1 0.5

MOIM(PUKAITIOHHON N3MEHYUBOCTH.
[TocTpoenne BapralMOHHOTO psAIa U
BApUALIMOHHON KPUBOII»




88

I'eHOTHIIMUECKAs N3BMEHYUBOCTD.
KoMOnHaTHBHAs N3MEHYHMBOCTE

89

MYTaLII/IOHHaSI HU3MCHYHNBOCTS.

0.5

[IpakTruueckas pabora «MyTanuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH MYTAl[MIOHHOTO IIPOLIECCa.
OnureHeTHKa v SIUreHOMUKa

91

I'enernka yenoseka. [IpakTuueckas pabora
«CocTtaBneHue 1 aHaau3 POAOCIOBHOIN

0.5

92

MeToapl METUIIMHCKON T€HETUKHT

93

3HauyeHne MeIUIMHCKON T'€HETUKU B
MPEIOTBPAIICHUH U JICUEHUU TeHETHIECKIX
3200J1€BaHNI YETIOBEKA

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJIBbTYPHBIX paCTeHI/Iﬁ " IOopoJ AOMAIIHUX
JKUBOTHBIX)»

0.5

95

Metomap! CeIeKIIMOHHON pabOTHI.
JlaboparopHas pabota «/3ydueHne MeTo10B
CEJIEKIIMU PACTCHUIN»

0.5

96

JlocTnkeHuss  CeNeKuMM  pacTeHud U
*UBOTHBIX. [IpakTHyeckas pabora
«IIpuBuBKa pacTeHHI»




CoxpaHeHue, HW3y4eHHE U MCIOJIb30BaHUE

97 TEHETHUYECKUX PECYpPCOB 1
bruotexHoNornsl Kak Hayka W OTpacib
08 npou3BojcTBa. llpaktudeckas paborta 1 05
«M3y4yeHne 00bEKTOB OMOTEXHOJIOTHUI
OCHOBHBIC HANpaBJICHUS] CHHTETHYECKON
99 Ouosioruun 1
100 XpOMOCOMHasI ¥ T€HHAsI WH)KEHEPUS 1
101 MenunuHcke OMOTEXHOJIOTUU 1
Pe3epBHbIit YPOK. [ToBTOpEHME,
102 0000111eHNe, CUCTEMATH3AIHS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10
102 13.5

[NPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne T Hara uudpobie
eMa ypoka
wn Yp Beero Konrpouabnsie | IIpakrnyeckue wsyyenusi | 00pa3oBaTeJbHBIE
padoThI padoThI pecypesl
1 OpommonmonHas teopus Y. Jlapsuna 1
5 JIBH>KyIIHME CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
Hapsuny
) Bbopn0a 3a cyiecTBoBaHMEe, €CTECTBEHHBIN U 1
UCKYCCTBEHHBIN 0TOOD
4 dopMupoBaHUE CUHTETUYECKON Teopuun L
IBOJIIOLIMH
5 Dranbl 3BOJIFOIIMOHHOTO npouecca: L
MHUKPO3BOIIOLUSA U MAKPOIBOJIOLINS
6 [Honynsus — sneMeHTapHas eAMHUIIA 1
HBOJIIOLIUN
3aKOH reHeTUYEeCKOTo paBHOBecus Jx.
Xapmau, B. BaiinOepra. JlabopaTopHas
! pabota «BblisiBIeHIE U3MEHUYUBOCTH Y 1 0.5
0co0ell 0THOrO BHIa
8 OneMeHTapHbIe (GaKTOPHI 3BOIIOLNUN 1
9 O ekt ocnoparens. dpdext L
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. M3onanuu TIOMYJISIAN: 1

reorpaduueckasi, OnoIorudecKas




EcrecTBeHHbI 0TOOP — HampaBISIOMINN

11 (baxTop BOIIOLUN
12 [TonoBoii oT60p
[IpucrnocobaeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKpO3BOJIIOIHH. JlaboparopHas
13 pabora «3yuenue apomopdo30B 1 05
MUMO0AIANTALMN Y PACTEHUHN U )KUBOTHBIX)»
[TpumMepbI PUCTIOCOOICHHUH Y OPTraHU3MOB:
Mopdoornueckne,  (HU3NOIOTUIECKUE,
OMOXUMHUYECKUE, MIOBEJICHUECKHE.
14 JlaGopaTtopHas pabora «IIpucnocobiaeHus 0.5
OpPraHM3MOB M WX  OTHOCUTEJbHAA
1E1eCO00Pa3HOCTh)»
Bun, ero kputrepuu u CTpyKTypa.
15 JlaGopaTtopHast pabota «CpaBHEHHE BUIOB 05
110 MOP(OJIOTHUECKOMY KPUTEPUIO»
16 Crpykrypa Buzia
17 BunooOpa3oBanue kak pe3ynbTar
MUKPOIBOITIOIUU
18 CBS13b MUKPOABOITIOIUH U ITAEMHOJIOTHT
19 Makposomtonusi.  [laneonTonornyeckue
METO/IbI H3YYECHUS IBOIFOIIHN
20 buoreorpaduueckue MeTopl U3YIECHUS

9BOJJIIOIIMHA




OMOPHOIOTHYECKHE U

21 CPaBHUTEITLHOMOP(OJIOTUICCKIE METO IBI
W3YYCHUS IBOJTIOIAH

99 MonexkyJIspHO-TeHETUYECKHE,
OMOXHMHUYECKHAE U MATEMATHYECKIUE
METOJTbI U3YUICHHSI IBOTIOIIUN

23 OO0111e 3aKOHOMEPHOCTH SBOJTIOIHH

Y AnanTtuBHas paguanys. HepaBHoMepHOCTH
TEMIIOB DBOJIIOLINHI

ot Hayunpie  rumore3sl  IpPOUCXOXKACHUS
JKHU3HH Ha 3eMiie

26 JloHay4dHbIe IPEACTABICHUS O 3aPOKICHUN
JKU3HU

- OcHOBHBIE TaIlbl HEOPTaHUYECKOU
SBOIIOIUN

28 ['unoTe3s! 3apoKICHUS )KU3HA
Hcropus 3emiin 1 METO/IBI €€ U3yUICHHUS.
JlaGopaTtopHas pabora «3ydeHue u

29 OTMCAHNUE UCKOIAEMBIX OCTAaTKOB JIPEBHUX 0.5
OpPTaHH3MOBY

30 Hauanbnsbie 3Tansl opraHnyecKkoin
9BOJIIOLIUHU

31 OBOIIOLUS DYKAPUOT




OcHOBHBIE 3TaIlbl 3BOJIIOLUU
pactutenbHOro mupa. IIpakrnueckas

32 pabora «M3ydeHune ocoOeHHOCTEH 0.5
CTPOEHHUSI PACTEHUM PA3HBIX OTIEIOBY
33 OCHOBHBIE 3Tarbl BOIOLUN KUBOTHOTO
MuUpa
OBoronus )KUBOTHBIX. [IpakTuyeckas
34 pabora «M3ydyenue ocoOeHHOCTEH 05
CTPOEHUS TTO3BOHOYHBIX KHUBOTHBIX)
35 PazButue xxu3Hu Ha 3eMie 1o 3pam U
nepuoaam
35 MaccoBbie BBIMUpPAHUS — JKOJIOTHYECKUE
KPU3HCHI MIPOIILTIOTO
37 CoBpeMEHHbIN HKOJIOTUYECKUN KPU3UC, €T0
0COOEHHOCTH
” CoBpeMeHHasl cUCTeMa OPTraHUYEeCKOTO
MPOILIIOro
39 OCHOBHBIE CUCTEMATHYECKUE TPYIITIBI
OpraHU3MOB
40 AHTpOIIOJIOTHS — HayKa O YeJIOBEeKe
m PazButue MPEICTABICHUN 0

MPOUCXOKACHUUN YCIIOBCKA




MecTo 4enoBeka B CHCTEME OPraHUu4eCKOro
mupa. JlaboparopHas pabora «3ydenue

42 0COOEHHOCTEH CTPOCHHS CKeleTa 05
YeN0BeKa, CBA3aHHBIX C
IPSAMOXOKJICHUEM

43 JIBroKymiye cuibl aHTPOIIOTEHe3a

a4 CooTHoleHre OUOJIOTHYECKUX U
COIIMAJIbHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OcHOBHBIE CTaJIUN aHTPOIOI'€HE3a

46 [TaneoreHeTrka u maaeoreHOMHUKA

47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKA
Yenoseueckue packl. [Ipaktiueckas padoTa

48 «V3ydyeHune 3K0I0rnYecKux alanTanui 05
YeJoBeKay

49 MexIMCIUIUTMHAPHbBIE METObI
AHTPOTIOJIOTUU

50 3apoKAEHUE U Pa3BUTUE DKOJOTUU
Mertoas! 3xonoruu. JJaboparopHas pabora

51 «V3y4yeHne MeTo/10B SKOJIOTHYECKHX 05
UCCIIEIOBAHUI

- 3Ha4yeHHe SKOJOrMUECKUX 3HAHUM 115
YeJoBeKa

53 Dkonornyeckue HaKTopsl




Abuotnueckue paxropsl. CBeT Kak
sKoyoruueckuit gpaxrop. JlaboparopHas

54 pabota «BblsiBIEeHNE TPUCTIOCOOIEHUI 1 0.5
OpPTraHU3MOB K BIIUSTHHIO CBETa»
AbGuotnueckue pakropsl. Temmneparypa
KaK 9KOJIOTUYECKUH (haKTop.
55 JlabGopaTtopHnas pabota «BolsiBiieHHE 1 05
pUCnocOoOICHUH OPraHU3MOB K BIHSTHHIO
TEMIIepaTypbI»
AbuoTtnueckue (paxkropsl. BiaaxkHocTh Kak
sKosiorndeckuit gpaxtop. JlaboparopHas
56 paboTa «AHATOMUYECKHE OCOOEHHOCTH 1 0.5
pacTeHHi u3 pa3HbIX MECT OOUTAHUS»
57 Cpenpl 00MTaHUS OPraHU3MOB 1
58 Buonorndeckne puTMbl 1
59 KuzneHHble pOpMBbI OPraHU3MOB 1
60 buotnyeckue pakTopsl 1
3HayeHne OMOTUYECKHX B3aUMOJIHCTBUI
61 JUIs CYIIECTBOBaHMS OPraHU3MOB B cpeJie 1
oOuTaHus
62 DKOJIOTUYECKHE XaPaKTEPUCTUKA 1

MomyJIsanun




OCHOBHBIC ITOKa3aTCIIN MOITYJIAINN

63 YUCJIICHHOCTh, IUIOTHOCTh, BO3pacTHas M
M0JIOBAst CTPYKTYypa
OcHOBHBIC TIOKA3aTENH MOMYJISAIUU:

64 POXIaeMOCTh, TIPUPOCT, TEMIT POCTa,
CMEPTHOCTH, MUTPALIAN

65 DKkonoruyeckasi CTpyKTypa MOomysiuu

66 JluHamuKa HonyIsuuy U e€ perysius

67 KpuBbIie pocTa 9iCIEHHOCTH TTOMYJISIIIHAH.
KpuBbie BEDKMBaHUS
DKoJiornueckas HMIlla BUIA.

68 JlaGopaTtopHas padora «IIpucnocobneHus 05
CEMSTH paCTEHHI K pacCeICHUIO»

69 Bun kak crucreMa oy Isiui

20 3aKOHOMEPHOCTH MOBECHUS U MUTPALIUN
JKMBOTHBIX

71 Coo011ecTBO OpraHu3MoB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucTeMa
KpyroBopot BelecTB 1 MOTOK SHEPTUU B

3 9KOCHCTEME

74 OCHOBHBIE TTOKA3aTeIIN YKOCHUCTEMEBI

75 DKOJIOTUYECKUE TUPaMUIbl

76 N3menenus coo0IIecTB — CYKIIECCHH

27 [TpupoaHBIE SKOCUCTEMBI. DKOCHUCTEMBI

03€p U peK. IKOCUCTEMBI MOPEN U OKEAaHOB




78

[Ipupoanslie 3x0cHCTEMBI. DKOCUCTEMBI

TYHJP, JIECOB, CTEIIEH, IIyCTHIHb

79 AHTpPOTIOTEHHBIE YKOCUCTEMBI

80 VYpb6oskocucremsl. [IpakTuueckas padora 05
«M3ydyenue u onucanue ypoo3KOCUCTEMbI» '
3akOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICVCTBUI OpPraHU3MOB B
IKOCHUCTEMAX
MexaHu3Mbl BO3ACHCTBUS 3arpsI3HEHUN
pa3HBIX THIIOB Ha CyOOPTaHHU3MEHHOM,

82 OpPraHW3MEHHOM, IMOIMYJIAILUOHHOM |
HKOCHUCTEMHOM YPOBHSIX
buocdepa — obuiennanerapuas 060104Ka

83
3emnun

84 VYuenne B. U. Bepranckoro o 6uocdepe

g5 3aKOHOMEPHOCTH CYIIECTBOBAHUS
6uocdepsl

86 Kpyrosopotsl BENIECTB 51
OMOT€OXUMHYECKUE ITUKITBI

87 3oHanpHOCTH OMochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 61ochepsl

89 DKOJIOTHYECKHE KPU3UCHI H UX TPHYNHBI




90

BosneiicTBue yenoBeka Ha 6uochepy

AHTpPONOreHHOE BO3JICHCTBUE HA

91 PaCTUTEIIbHBIN U )KUBOTHBIA MUP

92 OxpanHa npupo bl

93 OCHOBHBIE TIPUHIIHITBI YCTOHYHUBOTO
pa3BUTHSI YEIIOBEUESCTBA U IIPUPOJIBI
ParnmonanbHOE IPUPOIOTIONBE30BAHIE U

94 COXpaHEHHE OMOJIOTUIECKOTO
pazHoo0paszus 3emin

95 O6006menne o Teme «MUKPOIBOIIOUS U
€€ pe3yapTaThl»

96 O600meHue Mo Teme «MaKpOoIBOTIOLUS U
€€ pe3yapTaThl»

o7 O6o6menne mo teme «lIpoucxoxxnenue u
pa3BUTHE KU3HU Ha 3eMIIe»

03 O606menne no Teme «lIpoucxoxaeHue
YeJI0BeKa — aHTPOIIOTEHE3)»

99 O6o0611eHne 1Mo TeMe «DKOJIOTUS — HayKa O
B3aMMOOTHOIICHHSIX OPTaHU3MOB)

100 O6061enne o Teme «OpraHu3Msl U cpesia
oOuTaHus»

101 O060061IeHNE 10 TEME «DKOJIOTHUSI BUIOB U

MIOIYJISIUA




O606menue o teme «buochepa —

102 rj100ajibHasg SKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

7.5







YYEBHO-METOJINYECKOE OBECIIEYEHMUE
OBPA30OBATEJBHOI'O NPOLHECCA OBA3ATEJIBHBIE YUEBHBIE
MATEPHAJIBI IS YYHEHUKA

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HHTEPHET
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