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HOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mno yueOHoMy mnpeamery '"buonorusa" (nmanee -
OuoJiorusi) Ha ypoBHE cpejHero oOiiero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe @enepanbHoro 3akoHa oOT 29.12.2012 Ne 273-®3 «0O6
obpazoBanun B Poccuiickoit denepanuny, GI'OC COO, Konueniuu
npenojaBaHus yyeOHoro mnpeaMera «buonorus» U OCHOBHBIX
MOJIOXKEHUM eiepaibHON padodeit mporpaMMbl BOCIIUTAHMUS.

VYueOubiii npeamer «buonorus» yriayOon€HHOTO YpPOBHS M3YYEHHS
(10-11 xmacchl) siBAsIeTCS OAHUM U3 KOMIIOHEHTOB MPEIMETHOM 001acTH
«EcrecTBeHHO-HayuyHble mpeaMmerb». CornacHo mnonoxeHusm PIr'OC
COO npodunbHble y4eOHbIE MPEIMEThI, M3ydyaeMble Ha YIIIYyOJIEHHOM
YpOBHE, SIBISAIOTCS crocooom auddepeHuanum oOydeHHs Ha YpOBHE
cpeaHero  oOmiero  oOpa3oBaHuMsT W TOpU3BaHbl  00ECTICUYHUTH
IPEEeMCTBEHHOCTh MEXAY OCHOBHBIM OOIIIUM, CPETHUM OOIINM, CPETHUM
npodeccuoHaIbHBIM U BBICIIMM 00pa3oBaHueM. B To jxe Bpemsi Kax bl
U3 DTUX YYEOHBIX TMPEIMETOB JIOJDKEH OBITh OpPUEHTUPOBAH Ha
OPUOPUTETHOE  pelIeHWe  00pa3oBaTeNIbHBIX, BOCIUTATEIBHBIX H
Pa3BHUBAIOLIMX 3aJ1a4, CBSI3aHHBIX C MPOQOpUEHTAIIMEH O0yUYarOIUXCs U
CTUMYJIMPOBAaHUEM HMHTEpEca K KOHKPETHOW OOJacTH HAyYHOTO 3HAHUA,
CBSI3AHHOTO C OMWOJIOTMEH, MEIUIIMHOM, JKOJOTHCH, IICHXOJIOTHCH,
CIIOPTOM HJIA BOEHHBIM JICJIOM.

[Iporpamma mno  yueOHomy mnpenmetry "buomorus" — gaér
Ope/CTaBlieHne O Wedd M 3ajladyax H3y4deHus ydeOHOro mnpeaMera
«buonorus» Ha yrimyOnEHHOM YpOBHE, ONpeneseT 00s3aTenbHOoe
(MHBapHaHTHOE) TPEIMETHOE COJEpkKaHUe, €ro CTPYKTYpUPOBAHHE IO
pazzmeiiaM W TeMaM, pacOpeielieHHEe IO KjaccaM, PEKOMEHIYeT
MOCNIEIOBATEIBHOCTh ~ M3yYeHHs ydyeOHOTO Marepuaisa ¢ y4€TOM
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKHA Y4eOHOTO
npolecca, BO3pacTHBIX OCOOEGHHOCTEH oOyuwatomuxcs. B mporpamme mo
OMONOTMM peaNn30BaH NPHUHIMI TMPEEeMCTBEHHOCTH C H3yYEHHUEM
OMOJIOrMU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHus, Ojaroaaps yeMy
IpPOCMAaTPUBAETCS  HAMPABICHHOCTh HAa  MOCIEAYIOUIEE  pa3BUTHE
OMONOTUYECKUX  3HAHWUH, OPUEHTUPOBAHHBIX Ha  (HOpMUpPOBaHUE
€CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS, SKOJIOTMYECKOTO MBIIUICHUS,
IpeICTaBIeHUH O 3J0pOBOM 00pase *KU3HH, HAa BOCIUTAaHUE OEPEKHOTO
OTHOLICHUSA K OKpYXawller MpupoaHou cpeae. B mporpamme mno
OMoJIOTMM  Tak)Ke IIOKa3aHbl BO3MOXHOCTH y4eOHOro mpeameTa
«buonorus» B peanmmzaunu TpedoBanuiit ®I'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, METANPEIMETHBIM U TIPEAMETHBIM PE3yIbTaTaM OOYUCHHUS
U B (GOpPMHPOBAHUU OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOM

NEeATeITILHOCTH oOyJarommuxcs 1o OCBOCHHIO COJIepIKaHHUS
Omosloruyeckoro  oOpa3oBaHHMS Ha ypOBHE CpeaHEro  0OIIero
o0Opa3oBaHUsI.

YueOupiii mpeamer «buonorus» Ha ypOBHE CpeaHEro oOIIero
oOpa3oBaHUs 3aBepIIaeT OMOJIOTHYECKOEe O00pa3oBaHWE B IIKOJE W
OPUEHTUPOBAH Ha PACIIUPEHUE W yriayOJeHWE 3HAHUN OO0YydaroOmUXCs O
KUBOW TPHUPOJE, OCHOBAX MOJEKYISIPHOW ¥ KIETOYHOW OWOJIOTHH,
SMOPHOJIOTUU W  OWOJOTMM  Pa3BUTHUS, TEHETUKH,  CEJICKIUH,
OMOTEXHOJIOTHUH, IBOJIOIIUOHHOTO YUEHUS U SKOJIOTHUH.

N3yuenne yueOHoro mnpeamera «buosorus» Ha yriayOJIeHHOM
YPOBHE OPUEHTUPOBAHO HA MOATOTOBKY 00YUYaIOUIUXCS K MOCIEYIOIIEMY



MOJIYYEHHIO OMOJIOTMYECKOT0 00pa30BaHUs B By3aX M OpraHU3alMsIX
cpenHero npogeccuoHanbHOro oOpaszoBanus. OCHOBY €ro coaepKaHus
COCTaBIIIET CHUCTEMa OHWOJIOTMYECKUX 3HAHUM, TOJYYEHHBIX MpH
M3YYEHUH  OOYy4YaloIIMMHCS  COOTBETCTBYIOUIMX  CHCTEMAaTHYECKHUX
paszenoB OMOJOTUM HAa YPOBHE OCHOBHOTO oOImero obpasoBanus, B 10—
11 xnmaccax 3TM 3HAHUS NOJYYAlOT pa3BUTHE. Tak, pAacIIMPEHBI H
yrayOJieHbl OMOJIOTUYECKHE 3HAaHMUS O PACTCHHSX, JKMBOTHBIX, I'pudax,
OakTepusiX, OpraHu3Me 4YelloBeKa, OOLIUMX 3aKOHOMEPHOCTAX KU3HH,
JOTIOTHUTENIBHO BKIIIOYEHbl OMOJIOTMYECKHE CBEACHUS MPUKIAJAHOTO U
MIOMCKOBOTO XapaKTepa, KOTOPbIe MOXHO MCIOJb30BATh KaK OPUEHTUPBI
JUIsL TIOCTIEyIoIIero Beioopa npodeccuu. Bo3mokHa Takxke MHTErpanus
OMOJIOTMYECKUX 3HAHUN ¢ COOTBETCTBYIOIIMMH 3HAHUSIMHU, TIOJTYICHHBIMU
oOyJarolmuMucs TpPUH HU3YYEHUM (PU3HKH, XUMUHU, Treorpaduu U
MaTEeMAaTHKHU.

CtpykTypa mnporpamMmbl 1o yudeOHOMy mpeametry "buonorus"
OTpakaeT CHUCTEMHO-YPOBHEBBIH U  DBOJIOLMOHHBIM MOAXOABI K
uzydyenuto Ouonoruu. CoriacHo UM, H3y4yaloTcid CBOMCTBa W
3aKOHOMEPHOCTH, XapaKTepHbIE JII JKUBBIX CHUCTEM pPa3HOTO YpPOBHS
OpraHu3alliy, 3BOJIOLHUHA OPraHMYECKOro MHpa Ha 3emiie, COXpaHEHUs
OnoJornyecKkoro pasHooOpasus riaHetsl. Tak, B 10 kiacce m3zywarorcs
OCHOBBI MOJIEKYJISIPHOW U KJIETOYHOM OHOJIOTHH, SMOPHOJIOTHU W
OMOJIOTUM  Pa3BUTHUS, TEHETUKHM U CEJIEKIUH, OUOTEeXHOJIOTHH U
CUHTETHYECKOW OMOJIOTHH, aKTyaTU3UPYIOTCA 3HAHUA OOydYaroIMXCs MO
00TaHUKe, 300JI0TMH, aHATOMUH, ¢u3Hoioruu uvenoBeka. B 11 kiacce
U3YyYarOTCS JBOJIIOIMOHHOE YYEHWE, OCHOBBI JKOJOTUHU W YYEHHE O
ouocdepe.

VYyeOubiii npenMer «buonorus» npuszBaH 00€CIEUUTh OCBOCHHE
oOy4JaromuMHCcs OUOJIOTHYECKUX TEOPUN U 3aKOHOB, UACH, MIPUHIIUIIOB U
OpaBWI, JIeKANIMX B OCHOBE COBPEMEHHOW €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpA, 3HAHUM O CTPOCHWUU, MHOTrOO0Opa3sMu W OCOOCHHOCTSIX
KJIETKHA, OpraHu3Ma, TMONyJsAluH, OUOIIEH03a, JKOCHUCTEMBI, O
BBIIAIOIIMXCS HAYYHBIX TOCTHXKCHHSIX, COBPEMEHHBIX UCCIIEIOBAHUAX B
OMONOTHHY, TPUKIAIHBIX acCleKTax OuoJoruyeckux 3HaHud. Jlns
Pa3BUTHS U MOAJACPKAHUS WHTEpeca OOyJaromMXcs K OMOJIOTHH Hapsiay
CO 3HAYUTEIBHBIM 00BEMOM TCOPETUYECKOrO Marepuala B COACPKAHUM
MPOrpaMMbl 110 OHOJIOTHHM MIPEAYCMOTPECHO 3HAKOMCTBO C HCTOpHCH
CTAHOBJICHHS M Pa3BHTHs TO HJIM HHOW O0JIAacTH OHOJOTHH, BKIaIOM
OTEUECTBEHHBIX U 3apyOeKHbIX YYEHBIX B PEIICHUE BaKHEHIIUX
OMOJIOTMYECKUX U DKOJOTHUSCKUX MPOOIIEM.

Lens uzydenus: yueoHoro npenmera «buonorus» Ha yriyOnéHHOM
YpOBHE — OBJIaJcHUE OOyYalOUIMMHCS 3HAHUSIMU O CTPYKTYpHO-
(YHKIIMOHAIBHOW OpraHW3allid KUBBIX CHUCTEM pa3HOTO paHra u
MpPUOOPETEHHE YMEHHWH WCTOJIb30BaTh J3TH 3HAHUA B (HOPMHUPOBAHUU
MHTEepeca K ONpeaen€HHON 00IacTH mpodeccuoHaNIbHON AesTeNbHOCTH,
CBS3aHHOW C OWOJOTHEW, WJIM K BBIOOPY y4eOHOTO 3aBEICHUS IS
MPOIOJKEHUSI OMOJIOTUYECKOT0 00pa3oBaHus.

JlocTmkeHue ueiau u3ydeHus ydeOHoro npeamera «buonorus» Ha
yriayOn€HHOM ypOBHE 00€CIIEUMBaETCs PELIEHUEM CIIEIYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHUCS CUCTEMBbl OHMOJOTHMYECKHX 3HAHUW: 00
OCHOBHBIX OHMOJOTHYECKUX TEOPHUSIX, KOHIICMIHUSX, TUIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX W MpaBWIAX, COCTABIISIIOIIUX  COBPEMEHHYIO



€CTECTBEHHO-HAYUYHYIO KapTHUHY MHpaA; O CTPOCHUHU, MHOrooOpasuu M
O0COOEHHOCTAX OMOJIOTMYECKHX CUCTEM (KJIETKa, OpraHu3M, MOMYJIsLus,
BUJl, OuoOreoneHo3, Ouocdepa); O BBHIJAIIMUXCSI OTKPHITUAX U
COBPEMEHHBIX UCCJIEAOBaHUAX B OUOJIOTUH;

O3HAKOMJICHHE OOYyYalIMXcsi € METOJaMH TIO3HAHHS KUBOU
MPUPOJIBI:  UCCIEAOBATEILCKUMU  METOJaMU  OHMOJIOTMYECKUX HAyK
(MOJIEKYJIIpHOW W KJIETOYHOM OHOJIOTHM, SMOPHOJIOTUU W OHOJIOTHHU
pPa3BUTHSA, TEHETUKU W CEJICKIUU, OMOTEXHOJOTUU M CHUHTETHYECKON
OMOJIOTMH, MAJEOHTOJOTUH, 3KOJIOTHH); METOJAMU CAMOCTOSTEIBHOIO
MPOBEICHUS OMOJIOTMYECKUX UCCIICIOBAHUMN B JJaOOpAaTOPUU U B MPUPOE
(HabmroieHue, u3MepeHre, SKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIQJICHUE O0YUYaIOIIUMUCS YMEHUSIMH: CAMOCTOATEIILHO HAXOUTh,
aHAJM3UPOBATh M  HUCIOJb30BaTh OMOJIOTHYECKYIO  HHGOPMAIIHUIO;
MOJIb30BaThCsl  OMOJOTMYECKON  TEPMUHOJOTHEH UM CHUMBOJIMKOW;
yCTaHABIIMBATh CBSI3b MEXKIY pPa3BUTHEM OHOJOTMM U COIUAIBHO-
SKOHOMUYECKUMHU M DKOJOTUYECKUMU TpoOJeMaMHu 4YeJIOBEYECTBA;
OIICHUBATh TIOCJICACTBUS CBOEU JICATEIBHOCTH 10 OTHOIIEHUIO K
OKpYXalollel MPUPOJHON cpesie, COOCTBEHHOMY 3/I0POBBIO U 310POBBIO
OKPY>KAIOIIUX JIFOJIeH; 000CHOBBIBATH M COOJIIO/IaTh MEPHI MPODUIAKTUKH
MH(QEKIMOHHBIX 3a00JICBaHUM, TpaBWiIa TOBEJACHUS B TIPUPOJEC H
oOecrieueHnss 0O€30MAaCHOCTH COOCTBEHHOM JKHU3HENEATEILHOCTH B
Ype3BBIYAWHBIX CHUTYAIMSIX MPUPOJHOTO M TEXHOTCHHOTO XapakTepa;
XapaKTEepU30BaTh COBPEMEHHBIC Hay4YHbIE OTKpPBITUS B  00JacTu
OHOJIOTHH;

pa3BUTHE Yy OOYYaIOIIMXCA MHTEIUIEKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIlecce 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSIMU U
COBPEMEHHBIMU HCCIEAOBAaHUSIMU B OHOJIOTHH, PEIIAEMbIMU  €I0

npooyieMamu, METOI0JIOTUEN OMOJIOTHYECKOTIO HCCIIEI0OBAHUs,
IPOBEICHUS AKCIIEPUMEHTATBHBIX HCCIIEJOBAHUH, pEIICHHS
OMOJIOTMYECKUX 3aJ1ad, MOJICITUPOBAHUS OHOJOTHYECKUX OOBEKTOB U
IPOIIECCOB;

BOCIIUTaHUE Yy OOYYaIOIIUXCSl IIEHHOCTHOTO OTHOIICHHS K >KHBOH
Opupose B I1EJIOM W K OTIAEIbHBIM €€ OOBeKTaM U SIBICHUSIM;
dbopMupoBaHUE HKOJOTHYECCKON, T'C€HETHYECKOM TIpaMOTHOCTH, OOIIeH
KyJIbTYypbl TOBEIAEHUS B MPHUPOJE; UHTETPALlUU €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne O0YYAIOIIMMUCS KOMIETEHTHOCTA B PallMOHAIBHOM
MIPUPOJIONOIB30BAHUM  (COOJIIOICHUE TMpaBWJI TOBEACHUS B MPUPOJE,
OXpaHbl BHUJOB, JKOCHCTEM, OHWOC(]epbl), COXpaHEHHH COOCTBEHHOTO
3M0POBbSI W 3J0POBBS OKPYXKAIOUIUX JIOJeH (COoOMo/leHus Mep
npouIIaKTUKA 3a0oseBaHmM, o0OecrnieueHne 0e30macHOCTH
KUZHEACATEIbHOCTH B YPE3BbIUAWHBIX CHUTyalUsX [PUPOJAHOTO U
TEXHOT€HHOTO0 XapaKTepa) Ha OCHOBE HCIIOIb30BAHUS OHOJOTMUYECKUX
3HAHUW U YMEHHU B IOBCEJHEBHOM KU3HU,

CO37aHWE YCJIOBHH JUIsi OCO3HAHHOTO BBIOOpa OO0yYaIONUMUCS
WHJMBHUAYaJbHOW 00pa30BaTEIbHON TPAeKTOPUH, CHOCOOCTBYIOLIEH

MOCJEeAYIOIIEMY npodeccruoHaTsHOMY CaMOOIPEICIICHHUIO, B
COOTBETCTBUM C WHAUBUAYAJIbHBIMH HHTEpPECAMH M MNOTPEOHOCTIMHU
peruoHa.

OOuiee 4KCIIO 4YacoB, OTBEJCHHBIX HAa H3yuyeHHE OWOJIOTMH Ha
yriIyOJIGHHOM YpOBHE CpeaHero obimiero oopaszoBaHus, cocrapiser 204



yaca: B 10 kmacce — 102 gaca (3 gaca B Heaenmo), B 11 kmacce — 102 gaca
(3 gaca B HeneInO).

OT6op opraHu3alMOHHBIX (POPM, METOJOB M CPEACTB OOYUYEHUS
OMOJIOTUM OCYIIECTBISETCA C YYETOM CHEHU(PUKH €ro COAEpX aHUs U
HaIpaBJICHHOCTH Ha MPOAOHKEHHE OHOJOTrMYecKoro oOpa3oBaHUs B
OpraHu3alusax CpeaHero npodhecCuoHaNbHOTO U BHICHIET0 00pa30BaHMUS.

OO0s3aTenbHBIM ~ yCIIOBUEM  IpU  OOy4YeHHMM  OHMOJOTMU  Ha
yriayOn€HHOM  ypOBHE  SIBIISIETCA  IpOBeIEHHE J1a0OpaTOpHBIX U
npakTuyeckux pabor. Takxke yyacTue oOydarOmMXCS B BBINOJHEHUU
MPOEKTHBIX U Y4YEOHO-UCCIENA0BATENBCKUX paboT, TEMaTHUKa KOTOPBIX
ONpeJieNisieTcs] YyYUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepuaibHO-
TEXHUYECKUX  PEeCypCOB W  MECTHBIX  MNPUPOAHBIX  YCJIOBHIA.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mNporpamMMbl, BBIICICHHOE KYpPCU8OM, HE BXOIAUT B
MPOBEPKY rocyAaapcTBeHHOM uroroBoi arrectauu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHnHasi Ouoyiorusi — KOMIUIEKCHas Hayka. KpaTkas uctopus
pa3BuTusa Ouosioruu. buosorudeckue HaAyKd ¢ HU3y4aeMble HMU
npobsiembl. DyHAaAMEHTaNIbHBIC, MPUKIAJAHBIE W TOHCKOBBIC HAaYyUYHBIE
UCCJICJIOBAaHUS B OMOJIOTHH.

3HavueHue OuoyIoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOUW KapTuHbl Mupa. I[Ipodeccun, cBs3aHHbIE C OHOJIOTHUEH.
3HaueHUe OWOJIOTMM B  MPAKTUYECKOW JEATEbHOCTH  4YeJIOBEKa:
MEJIMIIMHE, CEIBCKOM XO035IMCTBE, MPOMBIIJICHHOCTH, OXPAHE MPUPOIBI.

JdemoHcTpanumn

[Moptpersi: Apuctorens, Teodpact, K. Jlunue#t, XK. b. Jlamapk, Y.
Hapsun, VY. I'apeen, I'. Mennens, B. 1. Bepuanckuu, W. I1. [TaBnos, U.
N. Meunuko, H. W. Basuno, H. B. Tumodee-Pecorckuii, JIx.
Yorcon, @. Kpuk, /. K. bensies.

Tabmumpel 1 cxembl: «CBs3b OWOJOTMM C JIPYTUMH HayKamMu»,
«Cucrema OMOJIOTHYECKUX HAYKY.

Tema 2. 7)KuBble cUCTEMBbI U UX U3yUYeHHE

XKupble cucTeMbl Kak mnpeaMmeT uzydeHus: Ouonoruu. CBoicTBa
KUBBIX CHCTEM: EJUHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTb U
LEJIOCTHOCTh, CI0KHOCTh U YNOPSAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTD,
caMOOpraHu3alus, CaMOBOCITPOU3BEICHNUE, pa3paKuMoCTh,
U3MEHYUBOCTD, POCT U Pa3BUTHE.

YPOBHU OpraHu3aIu JKUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIMH,
TKAHEBbIM, OPraHU3MEHHbBIM, MOMYJSIMOHHO-BUIOBOMW, SKOCUCTEMHBIN
(buoreonenoTudecknii), Omochepnsiid. Ilporeccrl, Npoucxoasgimue B
KUBBIX cucTeMax. OCHOBHBbIE MpHU3HAKU >XKUBOro. JKu3Hb Kak ¢opma
cyliecTBoBaHMs Marepuu. Hayku, u3yyaromue >KUBbIE CHUCTEMBI Ha
Pa3HBIX YPOBHIX OpraHU3AIUH.

N3ydenne IKUBBIX CHCTEM. MeToabl OHOJOTMYECKONH HAyKH.
HaGnronenne, nsmepenue, 3KCIIEPUMEHT, CUCTEMAaTH3allHsl, METaaHaIH3.
[londaTne 0 3aBUCUMOM M HE3aBUCHUMOM IlepeMeHHOU. [LmanupoBaHue
skcniepumenTa. [loctaHoBka u mpoBepka runore3. Hynesas rumoresa.
[lonsitue BBIOOPKM W €€ JOCTOBEPHOCTh. Pa3zbpoc B OMONIOTHYECKHX
naHHbIX. OIEHKa JOCTOBEPHOCTH MOJYYEHHBIX Pe3ynbTaToB. [IprunHbI
HCKaXECHUSI PE3YyJbTaTOB »J3KcrnepuMeHTa. lloHsATHE cTraTucTHYecKoro
TeCTA.

JdemoHcTpanumn

Tabmuuet w cxembl:  «OCHOBHBIE — TIPH3HAKA  JKU3HW,
«buonorunueckue cucrembl», «CBOHCTBa KUBOW MaTepuu», «YPOBHU
OpraHu3aluu KUBOU NpUpobl», «CTpoeHHE JKUBOTHOU KIETKH», « TkaHU
KUBOTHBIX», «CHCTEMBl  OpPraHOB  YEJIOBEUECKOr0  OpraHu3Ma,
«buoreornenos», «buochepar, «MeToIbI U3yUECHHSI JKUBOU TPUPOIIHD.

OOGopynoBanue: JnadopaTropHoe OOOpYyAOBAHHME JISI MPOBEACHUS
HaOJIIOACHUM, N3MEPEHUM, SKCITIEPUMEHTOB.



IpakTnueckas padora «/crnons3oBaHue pa3IUYHbIX METOJ0B IIPU
W3YUYCHUHU KUBBIX CUCTEM.

Tema 3. buoJiorusi KiieTku

Kinetka — cTpykTypHO-(DYHKIIMOHATBHAS €AMHUIA XKUBOTO. McTopus
oTKpbITUsl KieTku. Pabotel P. I'yka, A. JleBenryka. Knetounast teopus
(T. IUeann, M. IHlneiinen, P. BupxoB). OCHOBHBIC MOJOXKECHUS
COBPEMEHHOM KJIIETOYHON TEOPUHU.

Metoapl MOJEKYJISIPHOW M KJIETOYHON OHOJOTHH: MHUKPOCKOIIHMS,
xpomaTtorpadus, anexkTpodopes, METOJ MEUEHBIX aTOMOB,
muddepeHuranbHOe UEHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK.
Uszyuenue ¢urxcuposannvix  kiemoxk. INEKTPOHHA MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npudsicusHeHHoe) uzyyeHue
KJIeMOK.

JdemoHcTpanumn

IToptpersi: P. I'yx, A. JleBenryk, T. IlIBann, M. Ilneinen, P.
Bupxos, K. M. bap.

Tabmumpelr u  cxembl: «CBETOBOH MHMKPOCKOI», «DJIEKTPOHHBIN
MUKpOCKoM», «IcTopust pa3BUTHS METOJIOB MUKPOCKOITAN.

O6opynoBanue: CBETOBOM  MHUKPOCKOTI, MUKpOTIperapaThl
PaCTUTENbHBIX, )KUBOTHBIX U OaKTEPHAIBHBIX KIICTOK.

IIpakTnyeckas padora «/3yueHue METOI0B KICTOUHONU OHOJIOTHH
(xpomatorpadus, anekTpodopes, nuddepeHanTbHoe
neHtpudyruposanue, [1L[P)».

Tema 4. Xumnueckasi OpraHu3anms KJIEeTKH

XUMHYECKUI COCTaB KJIETKHU. Maxkpo-, MUKPO- 51
yIBTPAMHUKPOIJIEMEHTHI. Boga m €€ ponb Kak pacTBOpPUTENS, pEarcHTa,
y4acTHE B CTPYKTYpPUPOBAHHMM KIIETKH, TEIUIOPETYIsLUH. MuHepaabHbIe
BEIIECTBA KJIETKHU, UX Ouosiornyeckasi poiib. Pojab KaTHOHOB ¥ aHHOHOB B
KJIETKE.

Opranuueckde BEIIECTBA KIETKU. bBHONOrMYecKue MOJIUMEPHI.
benku. AMHUHOKUCIOTHBIM cocTaB OenkoB. CTpYKTyphl OCIKOBOM
Moliekynsl. [lepBuuHas cTpykrypa Oenka, menTuaHas cBsi3b. Bropuunas,
TpeTUYHasA, YeTBEPTHUUHAA CTPYKTYphl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccuduxanus 0enkoB. buonorndeckue ¢hpyHkiuu 6enkoB. [lpuoHnai.

VYrneBoasl. MoHOcaxapuapl, Aucaxapuibl, OJUrOCaXxapuibl U
nonucaxapupl. OOMKiA MIaH CTPOEHUS U (PU3NKO-XUMUYECKUE CBOMCTBA
yraeBooB. buonornueckue GyHKIIUN yTIEBOIOB.

Jlumunel. T'uapodunsHo-ruapodoOHbie cBoiicTBa. Kimaccudukanus
munuaoB.  Tpurmuuepuasl,  QocPomunuapl,  BOCKH,  CTEPOUJBI.
buonornueckne yHkimu aunuaoB. OOmme CBOWCTBA OMOJOTHUECKHX
MeMOpaH —  TEKy4ecTb, CIHOCOOHOCTh K  CaMO3aMBIKaHUIO,
MOJIYIIPOHUIIAEMOCTb.

Hyxkneunossie kucinotel. JJHK u PHK. CrpoeHue HyKIEHMHOBBIX
kucinor. Hykneorunpl. IlpuHumn komruiementapHoctu. [IpaBuio
Yapradda. Crpykrypa JJHK — nBoitHas cnmpans. MecToHaxoXIeHHE U
ouonornyeckue pynkmuu JHK. Buast PHK. @ynkun PHK B kietke.

Crpoenue Monekyiabl AT®. Makpospruueckue CBSI3U B MOJIEKYJIE
AT®. buonornyeckue Gynkiuu ATD. BoccTaHOBIEHHBIE TIEPEHOCUNKH,
ux QyHknuu B KiIeTKe. [lpyeue wuyxneozuompughocpamer (HTD).
CexBenupoBanue JIHK. Memoowr ecenomuxu, mpanckpunmomuxu,
npPOMeoOMUKU.



CtpykTypHass Owuosiorus: OWOXMMHUYECKHE U OuodHU3nUecKue
HCCIIEIOBAHUSI COCTaBa M NPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYIL.
Mooenuposanue cmpyKmypol u QyHKyuti OUOMONEKYL U UX KOMNIEKCO8.
Komnviomepnwiii ouzaiin u opeanuueckuil cunme3 OUOMONEKYI U UX
HEenpupoOHbIX AHANI0208.

JdemoHcTpanumn

[optpersr: JI. Ilomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P.
Opanknul, @. Caurep, C. IIpy3unep.

Juarpammel: «PacripeneneHne XUMUUECKUX AJIEMEHTOB B HEKHUBOU
npupojie», «PacnpeeneHue XUuMUYECKUX 2JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmumelt u  cxembl: «llepuoguueckas TabiauIa XUMHUYECKHUX
aneMeHToB», «CTpoeHue MOJEeKylbl BOJAb», «BemiecTtBa B cocTaBe
opranu3zMoBy», «CtpoeHue MoieKkynbl Oeyikay, «CTpYKTypbl OeIKOBOU
MOJIEKYJIbD», «CTpoeHue MOJIEKYJ YIJIeBOJOB», «CTpOeHHE MOJEKYI
TUNAI0BY, «HyKkinenHoBbIe KUCIOThIY, «CTpoeHne MoJieKysbl ATD.

O6opynoBaHue: XuMudeckas 1nocyzia 1 000pyJ10BaHue.

JlabopaTtopHass pa6ora «OOHapyxeHHE OCJIKOB C TOMOIIBIO
KaueCTBEHHBIX PEaKIUuii».

JlaGoparopHass pabora «JVccienoBaHue HYKJIEMHOBBIX KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue n GyHKINH KJIETKH

Tunel  KIETOK:  DyKapuOTHYECKass W IPOKaAPHOTHYECKAs.
CtpykTypHO-(GYHKIIMOHAIBHBIE O0pa30BaHUs KIICTKH.

Ctpoenue npokapuoTuueckoi kietku. Kinerounas cteHka Oaktepuid
u apxer. OcoOEHHOCTU CTpOEHHUs TeTepoTpodHONH U aBTOTPODHOU
IPOKAPUOTHUYECKUX KIETOK. MecTO U posib MPOKapUOT B OUOIEHO3aX.

Ctpoenrie u (GYHKIHOHUPOBAHHE JYKAPUOTUYECKOM  KIIETKH.
[Tna3maTnyeckas MeMOpaHa (mma3maiieMma). Crpykrypa
I1a3MaTHYECKON MeMOpaHblI. Tpancnopt BEILECTB yepes
IIa3MaTHYEeCKYyI0 MeMOpaHy: maccuBHbIM (quddys3us, obOneruyéHHas
muddy3usa), aKTUBHBIM  (NMIEPBUYHBIA W BTOPUYHBIA  aKTHBHBIN
tpanctiopt). [lomynponumaemocts MemOpanel. PabGora  HaTpuii-
KaJMEeBOTO Hacoca. OHOIMTO3: MUHOIUTO3, (Paronuro3. DK30IMTO3.
Krnerounas crenka. CTpykTypa v GyHKIIUN KIETOYHOU CTEHKH PACTCHH,
rpu0oB.

[utonnaszma. I{uTo3zomnbs. IluTtockener. JIBH)KEHME LMTOIMIA3MBI.
Opranouasl  kimetkn.  OmHOMEMOpaHHBIE  OPTraHOWABI  KIIETKHU:
supomuiazmarnueckass cetb (JIIC), anmapar ['onbaxu, JU30COMBI, HX
cTpoeHue W GyHKIUHU. B3auMocBSI3b OJHOMEMOpPAHHBIX OpPTaHOWIOB
kieTku. CTpOeHHE TpaHyJIApHOr0 peTUKylyma. Mexanusm Hanpasienus
benxos 6 OIIC. CuHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOUYHBIX
MeMOpaH. ['maakuii (arpaHylsSpHBIN) 3HIOMIA3MATUYECKUN PETUKYITYM.
Cexkperoprast Qyskiusi anmapara [ompmxu. Moouguxkayus 6enkos 8
annapame [onvoorcu. Copmuposka 6Oenkos 6 annapame 1 0nb0dcu.
Tpancnopt BemlecTB B KiIeTKe. Bakyoln pacTUTENbHBIX KIIETOK.
Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWABI KJIETKW: MUTOXOHIPHUH, IIACTUIBI.
Ilpoucxooicoenue mumoxonoputi u naacmud. Cumbuocenez (K.C.
Mepeoickosckuti, JI. Mapeynuc). CtpoeHre U QyHKIIUM MUTOXOHIPUUA U
mnactun.  [lepBuuHble,  BTOpPUYHBIE W CJOXKHbBIE  IUIACTH]IbBI



(POTOCHHTE3UPYIOUIUX  JYKApUOT.  XJIOPOIUIACTBI,  XPOMOILJIACTHI,
JICUKOIIACTHI BBICIIMX PACTCHUM.

HememOpannsie opradHouasl kietku CTpoeHue u  (PyHKUIUH
HEeMeMOpaHHBIX OPraHOUJOB KJIeTKU. Pubocomsl. Ilpomescymounsvie
Qunamenmoi. MukpoDUIaMEHTBl. AKMUHOBbIE — MUKPODUIAMEHNbL.
MpblieyHbIe KIETKU. AKMUHOBbIe KOMNOHEHMbl HEeMbIUEYHBIX KIemOK.
Muxkpotpy6ouku. Kierounsiii nientp. CTpoeHue U ABUKEHUE KT'YTUKOB
u pecHuyek. MukporpyObouku 1urToruiazMbel. Llentpuons. benku,
accoyuuposanuvle ¢  MUKpouiameHmamu U  MUKpOmpyOOuKamu.
Momopnuvie benxu.

SAnpo. OOonouka sigpa, XpOMaTHH, KapHOILIa3Ma, SJIPBIILIKH, HX
cTpoeHue U QPyHKIMU. AnepHbiit 6eakoBbI MaTpuke. [IpocTpancTBeHHOE
pacnoyio)KeHHEe XPOMOCOM B HUHTEpPazHOM slpe. IyxpomamuH u
eemepoxpomamut. benku XpomaTHHa — TUCTOHBL. J{uHamuka s0epHOl
060n10uKU 6 Mumose. Hoepuuvlii mpancnopm.

Knerounsie BkitoueHus. CpaBHUTENbHAA XapaKTEPUCTHKA KIIETOK
AYKapHOT (pacTUTENTbHOM, J)KUBOTHOM, TPUOHON).

JdemoHcTpanumn

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupr u cxembl: «CTpoeHHE 3JYKapUOTHYECKOM KIIETKH,
«CTpoeHHE KHUBOTHON KIETKH», «CTpOEHUE PACTUTENBHON KIETKWY,
«CTpoeHue MHUTOXOHApUMN», «Anpo», «CTpoeHrne NpOKAPUOTUUECKOM
KIJIETKH.

O6opynoBaHue: CBETOBOM  MHUKPOCKOII, MUKPOIpENnapaThbl
PACTUTENbHBIX, JKUBOTHBIX KJIETOK, MHKpPOIpEnaparbl OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHas padora «l/3yueHue CTpOEHHUS KIETOK Pa3zIUYHBIX
OpraHU3MOBY.

IIpakTuyeckass padora  «l3yueHne  CBOHCTB  KJIETOYHOM
MeMOpaHbI».

JlaGoparopnass  padora  «McciaemoBanue — mIasMoiM3za U
JEIJIa3MO0JIi3a B PACTUTEIbHBIX KIETKaX».

IIpakTuyeckas padora «/3ydyeHue ABMXKEHUS IUTOILIa3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPTUHU B KJIeTKe

AccuMuUmSIUA M JUCCUMUWIISIIUS — JIBE€ CTOPOHBI METa0oJM3Ma.
Tuner oOMeHa BemecTB: aBTOTPOMHBIM M TeTepOoTpodHBIN. YdacThe
KHCIopoAa B OOMEHHBIX Ipolleccax. DHEpPreTudeckoe obOecredeHne
kietku: npespameane AT® B oOMeHHBIX mporeccax. DepMEeHTaTUBHBIN
XapakTep peakiuil KIeTouHoro metabonuzMa. GepMeHTHI, UX CTPOCHHE,
cBoiicTBa 1 MexaHu3M JaeictBusi. Kodbepmentsl. Oinnuus GpepMeHTOB OT
HEOPTraHWYECKUX  KaTaau3aTopoB.  benku-akTHBAaTOpHl U OCJKU-
WHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (EPMEHTATUBHBIX PEAKIUNd OT
pa3UYHBIX (PAKTOPOB.

[IepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCUceHHbIl U OKCU2eHHbl  ¢omocunmez y  bakmepuil.
Ceemocobuparowjue nuemenmsl U NUSMEHMbl PEeaKYUOHHO20 YeHmpd.
Ponp xmopomnactoB B mporecce (orocwHTe3a. CBeToBas W TEMHOBAs
dazpl.  DPomoovixanue, Ciz, Cy u CAM-munvr pomocunmesa.
[IponyktuBHOCTh (PoTOCHHTE3a. BiusiHue pasznuuyHbix (PakTopoB Ha
CKOpocTh (POTOCHHTE3a. 3HaYeHHE (POTOCUHTE3A.



XEMOCHHTES. Pa3znoobOpasue OPraHUu3MOB-XEMOCUHTETUKOB:
HUTpuduIUpyonme  OakTepuu, Kejlne300akTepuu, cepobaKTepuw,
BOJOPOJIHbIE OaKTEpHH. 3HAUEHHE XEMOCUHTE3A.

AnaspoOHbIe opranu3mel. Buasl 0poxenus. [IpoaykTel OpoxkeHus u
X MCIHOJb30BaHUE YEIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI Kak
00BEKThl OMOTEXHOJIOTUU U BO30YIUTENN O0JIE3HEH.

AdpoOHBIE  OpraHM3Mbl. OTambl  HHEPreTUYECKOro  OOMeHa.
[ToaroroButenbHbld ATam. ['NHUKOIU3 — OECKUCIOPOAHOE paculeIieHHe
TJIFOKO3BI.

buonoruyeckoe OKucCI€HHWE, WIA KIETOYHOE JbIxaHue. Poib
MUTOXOHJAPUN B Tpolueccax Ouonorudyeckoro oxkucinenus. Luknnueckue
peakiuu. OxuciautenbHoe GochopriupoBaHue. DHepeusi MemOpanHo2o
epaduenma npomornos. Cummez ATD: paboma npomonunou ATD-
cunmasvl. llpeumymiecTBa a’poOHOro myTHh OOMeEHa BEIECTB IMepea
aHa’pOOHBIM. DP(HEKTUBHOCTD SHEPTETUUECKOTO OOMEHa.

JdemoHcTpanumn

[Toptpetsr: x. [Ipuctnu, K. A. Tumupsazes, C. H. Bunorpaackuii,
B. A. Onrensrapar, I1. Mutuen, I'. A. 3aBap3uH.

Tabmuupel 1 cxembl: «DOTOCUHTE3», «DHEPreTUUECKUN OOMEH,
«buocunres 6enka», «CtpoeHue pepMeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM  MHKPOCKON, 0OOOpyIOBaHHE s
MPUTOTOBJICHUS MOCTOSHHBIX U BPEMEHHBIX MUKPOTIPETapaToB.

JlaGopaTropHas pabora «/3ydeHue KaTaIuTUUYECKOW aKTUBHOCTHU
dbepMeHTOB (Ha TpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlabopaTopHas padora «3yueHue (bepMeHTaTUBHOTO
pacueIyieHus TMEepOKCHIa BOJAOPOJAAa B PACTUTENIBHBIX U KMBOTHBIX
KIJIETKaX)».

JlabopaTopHasi padora «CpaBHEHHE TpPOIECCOB (POTOCHHTE3a H
XEMOCHUHTE3a.

JlabopaTtopHass pabora «CpaBHEHHE TIPOIICCCOB OpPOKEHUS W
JBIXaHUS.

Tema 7. HacaeacrBenHass uHpopManus M peaju3anus e€¢ B
KJIETKe

Peakuun matpuuHoro cuHteza. [IpyHUIMI KOMIJIEMEHTapHOCTU B
peakuusax  MaTPUYHOTO  CUHTe3a. Peamn3anus  HACIEICTBEHHOMU
nHopmanmu. ['eHeTHYECKM KO, ero cBoicTBa. TpaHCKpUIIIUS —

MAaTPUYHBII CHUHTE3 PHK. [TpuHIUIIBL TPAHCKPUIILUH:
KOMIUJIEMEHTAPHOCTb, AHTUIIAPAIUICIIBHOCTS, ACUMMETPUYHOCT.
Cospesanue  mampuunvix PHK 6  aykapuomuueckoii  knemke.
Hexkooupyrowue PHK.

Tpancosauuss u  e€ osranbel. Yuactue TtpaHcnopteix PHK B
OwocuHTe3e Oenka. VYcinoBus OuocuHTe3a Oenka. KomupoBanue
aMuHOKHUCIO0T. Pob pubocoM B OnocuHTe3€e OenKa.

Coepemennvie npeocmasnenus o cmpoenuu 2enos. OpraHuzanus
reHOMa y TMPOKApUOT U DYKapHoT. Peryndiusi akTUBHOCTH T€HOB Yy
npokapuoT. ['unore3a onepona (. XKakoO, XK. Mano). Moxexyrapuvle
MeXaHu3mMbl dKCnpeccuu 2eHos y aykapuom. Ponb Xxpomamuna 6
peaynayuu pabomsl ceHos. Perymnsaius oOMEHHBIX MPOIECCOB B KIIETKE.
Knerounslii romeocras.

Bupycbl — HekineTouHble (OPMBI KU3HU M OOJUTaTHBIE MApPa3UTHI.
CrpoeHue  mOpoOCTBIX M CIOXHBIX  BUPYCOB,  PETPOBUPYCOB,



6aktepuodaroB. JKusnennwviii yukn J{HK-codepocawux eupycos, PHK-
cooepacawux 8upycos, bakmepuogazos. Obpammuas mMpaHCKpUnYus,
pesepmasa, unmezpasa.

BupycHble 3a00neBaHus 4elOBEKa, KUBOTHBIX, pacteHuid. CIIN/,
COVID-19, connanbHble 1 MEAUIUHCKHUE TPOOIJIEMBI.

buoungopmamura: unmeecpayus u aumanuz OOILUWUX MACCUBOS
(«bigdata») cmpyxkmypuvix 6uonocuueckux oamnvix. Hanomexmonoeuu 6
ouonocuu u meouyure. llpoepammupyemvie gynxyuu deaxos. Cnocoodul
00CMAaBKU JIeKapcms.

JdemoHcTpanumn

[Toptpetsr: H. K. Konsuos, /. Y. iBaHOBCKUIA.

Tabmuuel u cxeMmbl: «buocuHTe3 Oenka», «l'eHeTHUECKHH KO,
«Bupyce», «bakrepuodarmny.

IIpakTnueckas padora «Co3ganue MoJeIu BUPYyCay.

Tema 8. ) Ku3HeHHbII HUKJ KJIETKHU

Krnerounsrit nukim, ero nepuoasl u perymsuus. Marepdasza u MuTos.
Oco0OeHHOCTH TIpoleccoB, MpoTekamomux B wuHTepdase. Iloaroroska
KIeTKn K  genenuto. [IpecunrteTnueckuit  (MOCTMUTOTHYECKHI),
CUHTETUYECKUH W TIOCTCUHTETUYECKUN (TMPEMUTOTUUYCCKUI) TEPUOIBI

uHTep(Paszbl.
Marpuunsiii cunte3 JIHK — permukanus. [Ipunnunel penmukanuu
JIHK: KOMIIJIEMEHTApHOCTB, IIOJIyKOHCEPBAaTUBHBIN CHUHTE3,

aHTUNapauiebHOCTh. Mexanusm perukanuu  JIHK.  Xpomocomsl.
Crtpoenne xpomocoMm. Termomepsl u Temomepaza. XpOMOCOMHBIM HAa0Op
KJIETKA — KapuoTul. [IUIUIOMIHBIA U TarIOUAHBIA HAOOPBI XPOMOCOM.
['omonoruunbie XpoMocoMbl. [1os10BbIE XPOMOCOMBI.

Henenue kinetku — MuTo3. CTau MUTO3a U MPOUCXOAIINE B HUX
npouecchl. Tunbl mMuto3a. Kapuokunes m uurokuHes. buonoruueckoe
3HaYE€HUE MUTO3A.

Perynsauuss MuTOTHMYECKOTO IHMKIAa KIETKH. I[Iporpammupyemas
KJIETOYHAsI THOEIb — aronTo3.

Knerounoe smpo, XpoMocombl, (YHKIIMOHANIbHAsT TEHOMUKA.
Mexanuzmor npoaugpepayuu, oughpepenyuposku, cmaperus u ubenu

knemok. «llugposas knemka» — Ououngopmamuyeckue Mooeau
DYHKYUOHUPOBAHUSL KTIETNKU.
JdeMoHCTpamuun

Tabmuiel ¥ cxeMbl: <«OKHM3HEHHBIM IUKI KIETKH», «MHTO3Y,
«Ctpoenue xpomocomy, «Perukanus JJHK».

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKpompemnapaThsl: «MuTo3
B KJIETKaX KOpeEIKa JyKay.

JlaGoparopHasi pabGora «l3ydyeHue XpoOMOCOM Ha TOTOBBIX
MHKpOITpernaparax».

JlabopaTopHas padora «HabmroneHne MuTo3a B KIIETKaX KOHIMKA
KOpelIKa Jiyka (Ha TOTOBBIX MUKpOMpenapaTax)y.

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe paszHooOpasue opranu3mMoB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH CTPOCHHSI W >KU3HEACSITEIIBHOCTH OJTHOKICTOYHBIX
opraHu3MoB. bakTepuu, apxeu, OAHOKJIETOUHbIE TPUOBI, OJJHOKJIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIE OpraHU3MBbl.



B3anmocBs3b yacTeli MHOIOKJIETOYHOI'O OpraHu3Ma. TKaHu, OpraHsl
U cucTteMbl opraioB. OpranusM Kak eInHoe nenoe. I'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEW: 0Opa3oBaTeNbHasd,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAas, MexaHuueckas. (OcoOeHHOCTH
cTpoeHusi, GYHKIMI U pacoOKEHUs TKaHEH B OpraHax pacTeHUH.

TkaHM KUBOTHBIX M YEJIOBEKA. [HUNBI KUBOTHBIX TKAHEW:
SMUTENUaIbHasl, COCAUHUTEIbHAS, MbIlIeuHas, HepBHasi. OcoOEHHOCTH
CTpoeHMs, PYHKIIMHA M PACIOJIOKEHUS TKAHEH B OopraHax »HUBOTHBIX U
YEJI0BEKA.

Opranbl. BereratuBHbIE W TE€HEPATUBHBIE OpraHbl pPacTCHUM.
OpraHnbl ¥ CUCTEMBI OPTaHOB KHUBOTHBIX U 4esioBeKa. DYHKIIMU OPTaHOB
U CUCTEM OPraHOB.

Omnopa Tena  opranmm3moB. Kapkac  pacrtenumit.  CkeneTbl
OJTHOKJIETOYHBIX W  MHOTOKJETOYHBIX JKUBOTHBIX. HapyxHblli u
BHYTpEeHHUH ckeneT. CTPOCHUE U TUIIBI COETUHEHUS KOCTEH.

JIBr>keHre OpraHu3moB. J[BMIKEHUE OJHOKJIETOYHBIX OPraHU3MOB:
aMEOouHOE, JXKT'YTUKOBOE, PECHHYHOE. J[BMKEHHE MHOTOKJIETOUYHBIX
pacTeHuii: TPOMU3MbI U HACTUU. J[BUKEHUE MHOTOKJIETOUHBIX >KMBOTHBIX
U yejoBeKa: MbllieyHas cucrtema. Peduiekc. CKelleTHBIE MBIl U UX
pabora.

[Iutanue opranm3mosB. lloryomieHue BOJBI, YIVIEKMCIOrO Tra3za M
MUHEPAIBHBIX  BEIIECTB  PACTCHUSIMH. ITutranue KUBOTHBIX.
BayTpunonoctTHoe W  BHYTPUKJIETOYHOE TuieBapeHue. Ilutanue
NO3BOHOYHBIX  KUBOTHBIX. OTAENbl MUIIEBAPUTEIIBHOIO  TPAaKTA.
[InmeBapurenbHble xene3sl. [lumeBapuTenbHas cucTeMa 4ejioBeKa.

Jlpixanue opraHu3MoB. Jlpixanue pacteHuil. JlpIXaHuE >KUBOTHBIX.
Huddy3us razoB uepe3 MOBEPXHOCTh KiIeTKU. KokHOe JbIXxaHHe.
JlpixaTenbHasi MOBEpXHOCTh. KabepHoe u n€royHoe abixaHue. Jprxanue
NO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. ODBOJIOIUOHHOE YCIOXKHEHHE
CTPOECHUs JIETKUX TO3BOHOYHBIX JXMBOTHBIX. JlpIXaTenbHas cHUCTEMA
yesjaoBeKa. MeXaHu3M BEHTWISALMU JIETKUX Y MTUL U MIICKONHMTAOIIUX.
Perynsauus npixanus. J{prxareabHbie 00BEMBI.

TpaHcopT BEHIECTB y OpPraHu3MOB. TpaHCHIOPTHBIE CUCTEMBI
pactenuil. TpaHncnopt BemeCcTB y )XKUBOTHBIX. KpoBeHOCHAas cucteMa u eé
opranbl. KpoBeHOCHas cucrema ITO3BOHOYHBIX YKUBOTHBIX U YEJIOBEKA.
Ceparne, KpOBEHOCHBIE COCYObl W KpoBb. Kpyru KpoBooOpaiieHus.
OBOJIIOIIMOHHBIE  YCIOKHEHUSI CTPOEHHSI KPOBEHOCHOW  CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cepana u e€ peryisuus.

Brinenenue y oprannsMoB. Beinenenue y pacrenuid. Beigenenue y
#uBOTHbIX.  CokpatutenbHble  Bakyonu.  Opranbl  BbIJEICHUS.
OunbTparus, ceKpelus 1 00paTHOE BCAChIBAHNE KaK MEXaHU3MbI PaOOTHI
opraHoB BblenieHUs. CBsi3b MOJOCTH TeJa C KPOBEHOCHOW W
BBIJICJINTEIILHOM CHCTEMaMU. BbljieieHne y MO3BOHOYHBIX XKUBOTHBIX H
gyenmoBeka. [loukn. Ctpoenne wu  (GyHKIIMOHUpOBaHHWE HedpoHA.
OO6pa3oBaHue MOYH Y YEIOBEKA.

3amuTa y OpraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OpPTaHH3MOB.
Cnopel OakTepuil ¥ UUCTHI NPOCTEUIIMX. 3alIUTa Y MHOTOKJIETOYHBIX
pactenuil. Kyrtukyna. CpencrBa NmacCUBHOM M XMMHUYECKOM 3allIUTBHI.
OUTOHIHUIBI.

3ammTa 'y MHOTOKJIETOYHBIX JKMBOTHBIX. [IokpoBBI H  uX
MPOU3BOJIHBIC. 3alllUTa opraHu3Ma oT Oosie3Hel. MIMMyHHas cucrtema



yenoBeka. KieTOuHbII M T'yMOpaJbHBII MMMYHHTET. BpOXAEHHBIN U
NpPUOOPETEHHBIA CHEU(PUUECKUA HMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro ummynurera (I Dpnux, @. M. bepuer, C. Tonerana).
BocnanurenbHele OTBETHI OPraHu3MoB. Posib BpOXKIAEHHOIO MMMYyHUTETA
B Pa3BUTHH CUCTEMHBIX 3a00JI€BAHUM.

PaznpaxxumocTs M perymauus y opraHu3MoB. Pasapaxumocts y
OJHOKJIETOYHBIX OpPraHu3MoB. TakcHChl. Pa3apakxuMocTb U peryisanus y
pactenuii. POCTOBBIE BElIECTBA U UX 3HAYEHUE.

HepBHass cucrema u pedrekTopHas peryiasiuus y >KUBOTHBIX.
HepBnas cucrtema u €€ oTaensl. DBOJIONUOHHOE YCIOKHEHUE CTPOCHUS
HEPBHOM CHUCTEMBI Y KUBOTHBIX. OTAENBI TOJIOBHOIO MO3ra TO3BOHOYHBIX
KUBOTHBIX. Pediexc u peduextopHas ayra. be3yciaoBHbIE U YCIOBHBIE
pedIieKchl.

I'ymopasibHass perynsuus U SHIOKPUHHAs CUCTEMa >KUBOTHBIX U
yenoBeka. JKene3bl dHIOKPUHHOW CHCTEMBI M MX TOPMOHBI. [leiicTBue
TOPMOHOB. B3anMoOCBs3bp HEPBHOM M SHIAOKPUHHOW cucTeM. [ 'unoranamo-
runoduzapHas cuctema.

JdemoHncTpanumn
IToptper: W. I1. I1aBnos.
Tabnuiel U CXEMBI: «OTHOKIIETOYHbIE BOJIOPOCIINY,

«MHOTOKJIETOUHbIE BOOpOCIny, «bakrepuny, «IIpocreiimmey, «Oprans
IBETKOBBIX pacTeHuii», «CUCTeMbl OPraHOB MO3BOHOYHBIX KHWBOTHBIX,
«BHyTpeHHee cTpoeHue HaceKombix», «TkaHu pacteHuit», «KopHeBbie
cuctembl», «Ctpoenue crebms», «CTpoeHHe JHUCTOBOM TIIACTUHKNY,
«Tkann  xuBOTHBIX», «Ckener d4enoBeka», «llumieBapurenpHas
cucreMa», «KpoBeHOcHass cuctema», «JlpIXxaTenpHass CUCTEMay,
«HepBHas cucrema», «Koxa», «MplieuHas cucreMay, «BoeiaenurensHas
cucreMa»,  «OHIOKpHHHass  cucrema»,  «CTpOEHHE  MBIIIIbDY,
«Ammynutetr», «KuiieuyHonosoctHbie», «CxeMa TUTAHUS PACTEHUI,
«KpoBeHOCHBIE  CHUCTEMBI IO3BOHOYHBIX IKUBOTHBIX», «CTpoeHHe
ruapb», «CTpoeHHE IuUlaHapuu», «BHyTpeHHEE CTpOEHHUE 0KIEBOTO
yepsi», «HepBHas cucrema pwiO», «HepBHas cucrema JSTYIIKH,
«HepBHasg cuctema mnpecmbikaromuxcs», «HepBHas cucrema nTULY,
«HepBHas cucrema miekonutaromux», «HepBHas cuctema deinoBekay,
«Pedmexcy.

O6opynoBanue: CBETOBOM  MHUKPOCKOI, MUKPOIpEnapaThl
OJHOKJICTOYHBIX OpPraHU3MOB, MHKpOIIpenaparbl TKAHEH, PAKOBUHBI
MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, WITIOKOXKHUX, JKUBBIE DK3EMIUISPHI
KOMHATHBIX PacTEHUH, TrepOapuy pacTeHUU Pa3HBIX OTACIIOB, BIAKHBIC
Ipernaparsl  XHUBOTHBIX,  CKEJIETHl  ITO3BOHOYHBIX,  KOJUICKLIMH
0ECTIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YelOBeKa, O00OpyJoBaHUE s
JEMOHCTpPAlMA IMOYBEHHOIO W BO3AYIIHOIO NUTaHHUS PACTEHHM,
pacHieTuieHdss Kpaxmajga ¢ O€lKoB TMoj JAcicTBHEM (EpMEHTOB,
o0opyaoBaHUE NIl JEMOHCTPAIMK OMBITOB MO M3MEPEHUIO KU3HECHHOU
€MKOCTU JIETKMX, MEXaHMW3Ma [IbIXaTEJIbHBIX JIBUKCHUH, MOJIEIIH
TOJIOBHOTO MO3Ta Pa3JIMYHBIX JKUBOTHBIX.

JlabopaTopHas pa6ora «/3yueHnue TkaHel pacTeHUI».

JlabopaTopHas pa6ora «/3yueHue TkaHel KUBOTHBIX.

JlaboparopHass pabora «l3ydyeHue OpraHoB  IIBETKOBOIO
pacTeHus».

Tema 10. PazmHokeHHe ¥ pa3BUTHE OPTraHU3MOB



@opMbl  pa3MHOXXEHHMsSI  OpraHuU3MOB:  Oecrnojioe  (BKJIOuas
BEreTaTUBHOE) U MOJIOBOE. BUJibl 6ecronoro pa3aMHOXKEHHUS: MOYKOBaHUE,
cropyJssitusi, parMeHTaIrs, KIOHUPOBaHUE.

ITonosoe pasmuoxenue. IlosoBble KIIETKM, WM rameTel. Menos.
Craguun wmeno3a. IloBenmenume xpomMocoM B Meiose. Kpoccunrosep.
buonornuecknit CMbICI M€M03a MU IIOJIOBOTO Ipouecca. Meno3 u ero
MECTO B KU3HEHHOM IIUKJIE OPTaHU3MOB.

[Ipen3aponsiieBoe pazButue. I'amerorenes y uBOoTHbIX. [1os10BBIE
xene3pl. OOpa3oBaHUe W pa3BUTHE MOJOBBIX KieTOK. CriepMarorenes u
ooreHe3. CTpoeHue MONOBBIX KIETOK.

OmnonoTBopeHre U ASMOpPUOHATBHOE  Pa3BUTHUE  HKUBOTHBIX.
CrniocoObl OMI0I0TBOPEHUS: HApYXKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBunyanbHoe pa3BUTHE OpraHU3MOB (oHTOTEHE3).
OMOpHOJIOrus — HayKa O pa3BUTHUU OpraHu3MoB. Mopgozenez — ooHa u3
2Nnasublx npoonrem smopuonoeuu. Kownyenyus mopghocenos u mooenu
mopghoeenesa. Ctanuu SMOpUOTreHe3a )KUBOTHBIX (HA TTpUMeEpE JISATYIIKH).
HpoOnenue. Turbl pOOIeHUS. Jlemepmunuposannoe u
HeoepMuHuposarnnoe  Opobaenue.  bBrnacmyna,  munvt  6aacmyn.
OcoOeHHOCTH JAPOOJICHUS MJIEKOIUTAONIUX. 3apOABIIICBBIC JTUCTKU
(ractpyssiiust). 3akiiajika OpraHOB M TKaHEH W3 3apOJBIIIECBBIX JTUCTKOB.
B3aumnoe BIIUSIHUE yacTen pa3BUBArOLIETOCS 3apo/bliia
(amMOpuoOHaNbHAS UHIAYKINS). 3aKiIajika TjaHa CTPOCHUS KUBOTHOTO Kak
pe3yiabTaT UepapXUueCKUX B3aUMOJICHCTBUNA TEHOB. BriusHue Ha
AMOPHUOHATBLHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIEH CPEJIbl.

Poct u pasButue KUBOTHBIX. [locTOMOpHOHANBHBIA MEPUO.
[Ipsmoe wu Hempsmoe pasButhe. Pa3zputue ¢ Meramopdo3om y
0eCrO3BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX. bruosornueckoe 3HaueHue
OPSIMOTO M HEMPSIMOT'O Pa3BUTHSI, UX PACIIPOCTPAHEHUE B IPUPOJE. THIIbI
pocTa KHUBOTHBIX. DAKTOPHI PEryJAlIMU POCTa KUBOTHBIX M YEJIOBEKA.
Craguu MOCTAIMOPHOHATIBHOTO PA3BUTHSI Yy JKMBOTHBIX M 4YEJIOBEKA.
[lepuonbl onTorenesa yenoseka. CTapeHUE U CMEPTh KaKk OMOJIOTUYECKUE
IIPOLIECCHI.

PasMHOXeHne u pasBuTHe pacTeHui. ['ametodur u cropodwur.
Meiio3 B XKM3HEHHOM IMKIJIe pacTeHuil. OOpa3oBaHHE CIIOp B IpoIliecce
Mmero3a. ['ameroreHe3 y pacteHuid. OIUIOJOTBOPEHUE U Pa3BUTHE
pPaCTUTENBHBIX OpPraHW3MOB. J[BOMHOE OIUIOJJOTBOPEHUE Yy IIBETKOBBIX
pactenuii. OOpa3oBaHUE U PA3BUTUE CEMEHU.

MexaHu3MBbl pETYISIIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuun

IToptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmuuet u  cxembl: «BeretatuBHOE pasMHOXKeHUE», «THIbI

0eCII0I0TO Pa3MHOKECHUS, «Pa3zMHOXeHHE XJIAMHUJIOMOHAIbI»,
«Pa3MHOXkEHME  3BIIIEHB», «Pa3MHOXkEeHWE  ruaApb, «Meno3»,
«XpOMOCOMBI», «I"ameTorenesy, «CtpoeHue  SHUUEKIETKH U

cnepmarozonsia», «OCHOBHbIE CTaguu OHTOreHe3a», «lIpsimoe wu
HEenpsiMOe  pa3BuTHe», «Pa3BuTme Maickoro Kyka», «Pa3Butue
capanun», «Pa3zButne narymkn», «J/[BoiiHOE OIUIOAOTBOpPEHHE Yy
LIBETKOBBIX pacTeHUi», «CTpOCHUE CEMSH OJHOJOIBHBIX U JIBYJOJIbHBIX
pacteHuin», «JKU3HEHHBIN [IUKII MOPCKOM KanmycCThl», « KU3HEHHBIA UK
Mxa», «KW3HEHHBIN UK TAHOPOTHUKAY, «KU3HEHHBIN UK COCHBI».



O6opynoBaHue: CBETOBOM  MHUKPOCKOI, MHUKPOTIIPENapaThl
SUUEKJIETOK U CIEPMATO30UI0B, MOJIENb «LIMKIT pa3BUTHUS JATYIIKU.

JlaGoparopHasi padora «/3yueHue CTpOECHUS MOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpPOIIpEenapaTaxy.

IIpakTnueckass pabdora «BbIsABIEeHHME TNPU3HAKOB CXOJCTBA
3apoIbIIIEeH TO3BOHOUYHBIX KUBOTHBIX).

Jlaboparopnass padora «CTpoeHHE OpPraHoB pPa3MHOXKEHUS
BBICILIMX PACTECHUNY.

Tema 11. T'eHerMmka — Hayka 0 HAaCJeICTBEHHOCTH U
H3MEHYUBOCTH OPraHU3MOB

Ucrtopust cTaHOBIEHUS U pa3BUTUS T€HETUKHU Kak Hayku. PaGoTsr I'.
Menpgens, I'. ne ®puza, T. Moprana. Posib OT€UeCTBEHHBIX YYEHBIX B
pazButuu renetuku. Pa6oter H. K. Konsiioa, H. 1. BaBunosa, A. H.
benozepckoro, I'. JI. Kapneuenko, [O. A. ®umunuenko, H. B.
Tumodeena-PecoBckoro.

OCHOBHBIE TEHETUUYECKHUE TMOHSATUA W CHUMBOJIBL. ['OMOJIOTUYHBIE
XpOMOCOMBI,  aJJICJIbHbIE  TE€Hbl,  AJbTEPHATUBHBIE  MPU3HAKH,
JTOMUHAHTHBIA W PELECCUBHBIM MPU3HAK, TOMO3UT0Ta, TE€TEPO3UTOTA,
yucTas JIMHUA, TUOPWABI, TeHoTwur, ¢eHOoTUn. OCHOBHBIE METOMbI
T€HETUKH: THOPUIOJIOTUYECKUH, I[UTOJIOTHYCCKUM, MOJIEKYJSIPHO-
TEHETUYECKUM.

JdemoncTpanumn

[Toptpersl: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Koxsuos, H.
M. Basunos, A. H. benosepckuii, I'. JI. Kapmeuenko, [O. A.
Oununuenko, H. B. Tumodees-Peconckuii.

Tabnuiel u cxembl: «MeToAbl TeHETUKNY, «CXeMbl CKPEITMBAHUS.

JlaGopaTtopHas paGora «/[po3odmia kak OOBEKT T€HETHUECKHX
UCCIIEOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeniuBanue. [lepBoiii 3akoH MeHmens — 3aK0H
eauHoo0pasus ruOpUI0B IEPBOTO MTOKOJICHUS. [TpaBuiio
JTOMUHHUpPOBaHUsA. Bropol 3akoH MeHaenss — 3aKOH pacuICIUICHUS
npu3HakoB. [luTomornueckre OCHOBHI MOHOTHOPHIHOTO CKpPEIMBAHMS.
['uniores3a 4uCTOTHI raMeT.

AHanusupymoniee  ckpemuBaHue. [IpoMexyTOuHBIM — xapakTep
HACJIEOBAHUS. Pacuierienne IPU3HAKOB npu HETOJHOM
JTOMHUHUPOBAHUM.

HuruOpuaHoe ckpemmuBaHue. Tpertuii 3akoH MeHaens — 3aKoH
HE3aBUCHUMOI'0 HAcJ€NOBaHUs NPU3HAKOB. lluTonorudeckre OCHOBBI
TUTHOPUIHOTO CKPEIIMBAHMUS.

CuemienHoe HacienoBanue rmnpuszHakoB. Pabotrer T. Moprana.
CueruieHHOE HACIIEIOBAHME T'€HOB, HApYIICHUE CUEIUJICHUS MEXIY
reHamu. XpoOMOCOMHasl TEOpHUsI HACIEICTBEHHOCTH.

I'enernka nosia. XpOMOCOMHBIM MEXaHHU3M ONPEAEIEHUs IT0Ja.
AyTOCOMBI M MOJIOBBIE XPOMOCOMBI. [ OMOTraMeTHBIN U TE€TEPOraMETHBIN
non. l'eHeTmueckas CTPyKTypa MOJIOBBIX XpomocoM. HacienoBanue
MIPU3HAKOB, CLIEIIJIEHHBIX C ITOJIOM.

I'enorun kak nemoctHas cucrema. llnenorponus — MHOKECTBEHHOE
nercTBue TreHa. MHOXKECTBECHHBIM — ajuienn3M.  B3aumopelcTtBue
HeaJUIENIbHBIX reHOB. KoMmmuieMeHnTapHoCTh. Dnucrtas. [lonumepus.



I'enetnyeckuii KOHTPOJIb Ppa3BUTUA PACTEHUM, JKUBOTHBIX U
YeJoBeKa, a Takke (PU3HOMOTHMYECKUX TMPOILIECCOB, TOBEACHUS U
KOTHUTUBHBIX (QYHKIMH. ['eHeTHUecKkne MeXaHW3Mbl CHUMOHOTEHE3a,
MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH — Mapa3uT» HU «XO35IMH —
MUKpoOuOM». ['eHeTHueckue acmeKThl KOHTPOJsS U HU3MEHEHHS
HaCJIeJICTBEHHOM MH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemoHncTpanumn

IToprpetsl: I'. Menaens, T. Mopras.

Tabmuupl u cxemsl: «llepBbii U BTOpOMl 3akoHBI MeHaemns»,
«Tpernii 3akoH  MeHaens», «AHaIUM3UPYIOIIEE CKpPELIMBAHUEY,
«Henonnoe nommHupoBanue», «CIENJIEHHOE HACIECIOBAaHHUE NMPU3HAKOB
y npo3oduibl», «l'enetuka nonay, «Kapuorun yenosekay», «Kapuotun
npozoduiely, «Kapuotun nTuim», «MHOKECTBEHHBIH —aUICIU3MY,
«B3anMoIeICTBUE TEHOBY.

O6opynoBanue: MOJENb AJi IEMOHCTPAIIMKU 3aKOHOB €IMHO00pa3us
TUOPUIOB TIEPBOTO MOKOJICHUSI U PACIICIUICHUS TTPU3HAKOB, MOJIEb IS
JEMOHCTpalMK 3aKOHA HE3aBUCHUMOTO HACJIE0BaHUS IPU3HAKOB, MOJEIb
1. IEMOHCTpAIlMU CIIETJIEHHOTO HACEI0BaHUs IMPU3HAKOB, CBETOBOMU
MUKPOCKOM, MUKporpenapat: «/Ipo3odunar.

IIpakTuyeckas padora «3ydenue pe3yabTraToB MOHOTHOPHUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTunueckass padora «l3yueHune pe3yabTaTOB JUTHOPHIHOTO
CKpEIIMBaHUS Yy APO30(PUITBI».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHotMna W cpeabl nOpu  (popmMupoBaHHUU
denorurmna. N3MeHuUnBOCTH IIPU3HAKOB. KauectBeHHbIe 51
KOJIMYECTBECHHbIE NIPU3HAKU. BUAbl N3MEHUYMBOCTHU: HEHACIIEACTBEHHAS U
HACJICICTBEHHAS.

MoaudukannonHas u3MeHYUBOCTh. Ponb cpenbl B popmupoBanun
MOAU(GUKAITMOHHONW  M3MEHUYMBOCTH. Hopma peaknuu  mnpu3HaKa.
Bapuannonnsliii psia u BapuaunonHas kpusasi (B. Moranncen). CBolictBa
MOIU(PUKAIMOHHON U3MEHYMBOCTH.

I'enoTunuyeckass u3MeHYUMBOCTb. (CBOWCTBA T'€HOTHUIUYECKOM
U3MEHUYMBOCTU. BUIbI e HOTUNTUYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS,
MyTalMOHHAS.

KomOunaTuBHasT W3MEHUMBOCTh. Meio3 W TOJOBOM mpoliece —
OCHOBa KOMOWHAaTMBHOW W3MEHUMBOCTU. Ponb  KOMOWHATHBHOU
M3MEHYUBOCTH B CO3JaHUHM T€HETHYECKOIro pa3zHooOpas3usi B Mpeneiax
OJIHOTO BHUJA.

MyranmoHHass  U3MEHYMBOCTb.  BuIbl  MyTauuili:  T'€HHBIE,
XpOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE M UHIYLIUPOBAHHBIE MYyTalUU.
SAnepnubie U nuTONIa3zMaTH4Yeckue Myrauuu. CoMaTUYeCKUEe U MOJIOBHIE
MyTanuu. [[puunHbl BOSHUKHOBEHUSI MyTaluid. MyTareHsl U UX BIIMSIHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO Ipolecca. 3aKOoH
FOMOJIOTUYECKUX PSAJOB B HacieAcTBeHHOW wu3MmeHunBoctH (H.U.
Basunos). BHesiiepHas "BMEHYMBOCTD U HACIIEICTBEHHOCTD.

Onueenemuxa u INULEHOMUKA, POIb INUSEHEMUYECKUX (AKMOpos &
HACNe008aHuu U  USMEHYUBOCMU  (DEHOMUNUYECKUX HNPUSHAKOG Y
OP2AHU3MOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. N. BaBuios.



Tabmuipl u cxembl: «Buasl usmeHunBoctH», «MoaudukarmoHHas

U3MEHYHUBOCTH, «KoMmOvHaTUBHAsT ~ W3MEHYHMBOCTHY, «Merio3sy,
«OmnonorBopeHuey, «l'eHetuueckue 3abojieBaHUs 4YeIOBEKa», «Bumabl
MYTaLun».

O6opynoBaHue: >KUBbIE U TepOapHble HK3EMIUIAPbl KOMHATHBIX
pacteHuid, pucyHku ((ororpaduu) *KUBOTHBIX C Pa3TUUYHBIMH BHUIAMU
W3MEHUYHUBOCTH.

JlaboparopHnass  paGora «lcciaenoBaHue  3aKOHOMEPHOCTEM
MOU(DUKAITMOHHON U3MEHYMBOCTH. [locTpoeHrne BapualiioOHHOTO psijia U
BAPUALMOHHOU KPUBOM».

IIpakTnueckass padora «Myrtauuu y aApo3oduibl (Ha TOTOBBIX
MUKpOTpenapaTax)».

Tema 14. I'eHeTHKa YejiOBEeKA

Kapuotun yenoBeka. MexayHapoJHass mporpamMma HCCIEIOBAHUS
reHoMa  4YeJjoBeKa. MeToabl  M3yYeHUsT  T€HETUKM  4eJIOBEKa:
reHeaJoTUueCKui, OJM3HEIOBBIM, UTOTCHETUYECKUM, MOMYJISIIMOHHO-
CTaTUCTUYCCKUH, MOJIEKYJISIPHO-T€HETUUECKHU. CoBpemeHHOe
OnpeeIeHNe TeHOTHIIA: MOJTHOTEHOMHOE CEKBEHHPOBAHUE,
FEHOTUIIUPOBAaHUE, B TOM 4yucie ¢ nomoumpro [II[P-ananmu3a.
HacnencrtBennsie 3a0osieBaHusl 4YellioBeKa. ['€HHbIE M XPOMOCOMHBIE
00JIe3HH YyeJloBeKa. bonesnu c HACJICCTBEHHOMN
NPEAPACIONOKEHHOCThI0.  3HAYEHWE  MEAUIMHCKOW TEHETUKH B
NPEAOTBPAIICHUN M JICUCHUM TEHETUYECKUX 3a00JIeBaHUN 4YeIOBEKa.
Menuko-reHeTu4eckoe  KOHCyJbTHpoBaHUE.  CTBOJIOBBIE  KJIETKH.
[ToHsITHE «TEHETUYECKOTO Ipy3a». ITUUECKHUE ACTEKThl UCCIEAOBAHUI B
o0J1acTu peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'eneTnyeckue hakTOpbI MOBHIIIIEHHONW YYBCTBUTEILHOCTH YEJIOBEKA
K (U3NYECKOMY W XHUMHUYECKOMY 3arps3HEHUIO OKpYKaroliehd Cpebl.
I'eHeTnyeckas mpeapacnoioKEHHOCTh YET0BEKa K MaTOJIOTHUSIM.

JdeMoHCTpanuu

Tabmumer u cxemsl: «Kapuotun dyemnoBeka», «MeToabl H3y4eHUS
TCHETUKH YesIoBeKay, «[ eHeTnueckue 3a00JIeBaHUS YEITOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Cennekuusi OpraHu3MoB

JloMecTukauss U CEJIEKUMSA.  3apOXKJICHUE  CEJICKIUH U
noMmectukauu. Yuenue H. M. BaBuiioBa o LlenTpax mpoucxoxaeHus u
MHOT0o00pa3us KyJbTYpHBIX pacTeHuil. Pojp celexkiuu B CO3daHUM
COPTOB pacTeHW W MOpoA >KUBOTHBIX. CopT, mopoja, ImTamMM. 3aKOH
FOMOJIOTHYECKUX PSAIOB B HACJIEACTBEHHOM wu3MeHunBoctn H. U.
BasuiioBa, ero 3HaueHue 1151 CEJICKIIMOHHON PaOOTHI.

Mertoasl  ceneKIMOHHOW  paboThl.  VcKyccTBeHHBI  OTOOp:
MAacCOBBIM W HMHAWBUIAYIBHBIA. OJTambl KOMOMHAIITMOHHOW CEJICKITUH.
HcnbiTanne mpous3BoAuTEICH IO MOTOMCTBY. OTOOpP 1O TEHOTHITY C
ITOMOIIBIO OIICHKA (PEHOTHIIA IOTOMCTBA M OTOOp IO TEHOTHUITY C
nomolibto ananuza JIHK.

HckyccTBEeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHOW pabOThI.
PaguanmoHHBII M XUMHYECKHW MyTareHe3 Kak HCTOYHUK MyTalud y
KyJbTYpHBIX  (popm  opranusmoB. Mcmonb3oBaHHME  TE€HOMHOTO
penakTupoBaHusi U MetrofoB pexomOuHaHTHbIX JIHK s momydenus
HMCXOJIHOTO MaTepuasa Jiuisl CeJICKIHU.



[lonyyenne  monumiaounoB. BHyTpuBHgoBas  ruOpuam3anus.
bnuskopoacTBeHHOE CKpeniuBaHue, uiau HHOpuauHr. HeponactBeHHoe
CKpelIMBaHUE, WIM ayTOpuauHr. l'erepo3uc U €ro NpUYUHBIL.
Hcnonb3oBanue rerepo3uca B cenekuuu. OtnanéHHas rudpuausaius.
[Ipeononenne Oecrioausi MEXKBUIOBBIX TruOpunoB. JlocTuxkeHus
CENIEKIIMU PACTCHUN U )KUBOTHBIX. «3€1€HAsl PeBONOYUSL.

CoxpaHeHrne W W3YyYEHHE TIE€HETHYECKUX PECYpPCOB KYJIBTYPHBIX
pacTeHUil U UX AUKUX POAUYEH ISl CO3JaHUsI HOBBIX COPTOB M TMOPUIOB
CEIbCKOXO3AMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpaeienue
2CHEeMUYECKUMU PeCcypCamu CealbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 6 YeNAX YAYUUIeHUS CYWEeCMBYIOUWUX U CO30aHUsL HOBbIX
nopoo, TUHULL U KPOCCO8, 8 MOM YUCIe C NPUMEHEHUEM COBPEMEHHbIX
Memo008 HAYYHBIX UCCAe008AHULL, NepedosblxX Uoel U NepcneKmueHbIX
MExXHOI02UU.

JdemoHncTpanumn

[Toptpetsi: H. . BaBunios, U. B. Muuypumn, I'. 1. Kapneuenko, I1.
I1. JIykssinenko, b. JI. Actaypos, H. bopinoyr, 1. K. bensies.

Tabnuupel 1 cxembl: «lLleHTpBl MPOUCXOXKIEHUS W MHOro0Opa3us
KyJIbTYpPHBIX  pPacTeHHMi», «3aKOH TOMOJIOTUYECKMX  PSIJAOB B
HACJIECTBEHHOW H3MEHYMBOCTH», «MeTtoasl cenekium», «OTaanéHHas
rudpuauzanus», «MyTtaresesy.

JlabopaTopHas padora «/3yueHue cOpTOB KyJbTYPHBIX PACTEHUI
Y TIOPOJ JOMAITHUX JKUBOTHBIX).

JlaGopaTropHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Jkckypeusi «OCHOBHBIE METOAbI W JOCTHKEHUS CEJEKIHMHU
pacTeHHd M JKUBOTHBIX (HA CEJIEKUMOHHYIO CTaHIUIO, IJIEMEHHYIO
depMy, COPTOMCHBITATENLHBIA Yy4YacTOK, B TEIUIMYHOE XO35AWUCTBO, B
71a00paTOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKasA OMOJI0TUsA

OOBEKTHI, WCIOJIb3YyeMble B OHOTEXHOJOTHH, — KJIETOYHBIC H
TKAHEBBIC  KYJbTYpPbl, = MHUKPOOPTraHU3MbI, HX  XapaKTCPHUCTHKA.
TpanumonHas OMOTEXHOJIOTHSI xJe0oIeUYeHHE, MOJTyYEHHUE

KHACJIOMOJIOUHBIX MPOAYKTOB, BUHOEIME. MUKPOOUOIOTMYECKUN CHHTES.
OOBeKTBl MHUKPOOHOIOTHYECKUX TeXHojorui. I[IpomsBoacTBo Oenka,
AMUHOKHCJIOT U BUTAMUHOB.

Co3nanue TEXHOJOTM W HWHCTPYMEHTOB II€JICHANPABICHHOTO
U3MEHEHHUS] UM KOHCTPYUPOBAaHHMSI TE€HOMOB C LEIbIO MOJyYEHUs
OpraHW3MOB M KX KOMIIOHEHTOB, COJEp’KallluX HE BCTpPEYAIOIIHECs B
pupojie OUOCUHTETUYECKHUE MTYTH.

Knerounas wunxenepus. MeToapl KynbTypbl KIETOK M TKaHEHN
pacteHuil U XUBOTHBIX. Kpuobanku. Comaruueckas THOpuAM3anus |
comaTuyeckuii smOpuoreHe3. Mcnonap3oBaHue TallOUMAOB B CEJICKIUU
pacteHui. [lonyuenue MOHOKNIOHANbHBbIX aHmumen. HMcnoavzoeanue
MOHOKIOHANILHLIX U NOJUKIAOHANbHBLIX — aumumen 6  MeOuyuHe.
HckyccTBEHHOE  OIIIOAOTBOpPEHHE. PEKOHCTpPYKLMS — SWLEKIECTOK H
KIIOHUPOBAaHHUE >KUBOTHBIX. MeToa TpaHCIUIaHTAUUMU SAEP KIETOK.
Texnonocuu 0300po6neHUs, KYIbMUBUPOBAHUS U MUKPOKIOHAILHO2O
DA3MHOJNCEHUS CENIbCKOXO3AUCTNBEHHBIX KYIbMYP.

XpoOMOCOMHasl ¥ TeHHas UHXKeHepus. VICKyCCTBEHHBIN CUHTE3 IeHa
u koHctpyupoBaHue pekomOuHaHTHbIX [IHK. Coszdanue mpanceennvix



opeanu3mog. JIOCTMKEHUS M TEepPCHEKTUBBl XPOMOCOMHON M TE€HHOM
WHXKEHEPUH. ODKOJOTMYECKME U ITHYECKHME TpoOJeMbl TE€HHOM

WHXKEHEPUH.
MenunmHckue OMOTEXHOJIOTUH. IToctrenomuas uudponas
MEIULINHA. [II[P-nquarnocTuka. MeTab0IOMHBIM aHaJIn3,

TEHOLIEHTPUYECKANM aHAJIN3 MPOTEOMA YEJIOBEKA IS OLEHKU COCTOSHMS
€ro 3710poBbi. Mcnosib30BaHWE CTBOJIOBBIX KIJIETOK. TapretHass tepamnus
paka. 3D-OuoumHxeHepusi sl pa3paboTku (PyHIaMEHTAIBHBIX OCHOB
MEIUIMHCKUX TEXHOJIOTHM, CO3J]aHUsl KOMIUIEKCHBIX TKaHEW coueTaHueM
TEXHOJOTUN TPEXMEPHOTO OMOTIPUHTUHTA U CKa( oI auHTa 17151 PeIICHUS
3a/1a4 MepCOHAIM3UPOBAHHON MEIULIMHBI.

Co3naHve  BEKTOPHBIX  BakIMH C  Ledblo  obecreueHus
KOMOMHUPOBAHHOW 3amuThl OT Bo30yautenet OPBHU, ycrtanoBieHnue
MOJIEKYJISIpHBIX MeXaHu3MoB (yHkunonupoBanusi PHK-conepxanux
BUPYCOB, BBI3BIBAIOIIMX OCO0O oOmacHble 3a00JIeBaHUS YeJIOBEKa U
KUBOTHBIX.

JdemoHcTpanumn

Tabmuuer u cxembl: «lcnonb3oBaHne MHUKPOOPTraHU3MOB B
IPOMBILIJIEHHOM TPOU3BOACTBE», «KierouHas uHkeHepus», «I'eHHas

UHXKECHEPUS.
JlaGopaTopHnas padora «/3yueHre 00bEeKTOB OMOTEXHOIOTHM.
IIpakTnyeckas padora «ITonyuenne MOJIOYHOKHCJIIBIX
MPOJTYKTOBY.

3KCKprI/IH «buorexHomorus — BaXHEHIIAs IMPOU3BOAUTCIIbHAS
Cujia COBpEMCHHOCTHU (Ha OMOTEXHOJIOTHYCCKOE HpOI/I3BO,IICTBO)>>.

11 KIJACC

Tema 1. 3apoxaenume W pa3sBUTHE  IBOJIOMHUOHHBIX
NpeacTaBjJieHUid B 0M0JIOT UM

DBOJIIOLIMOHHAS Teopust 4. apBuHa. [Ipeanoceuiku
BO3HMKHOBEHUSl JapBuHM3Ma. JKU3Hb M Hay4dHas JearesbHOCTh Y.
JlapBuHa.

JBrokymue cuiabl 3Bojironuu BuJoB 1o Y. [lapBuHy (BbICOKas
UHTEHCUBHOCTh Pa3MHOXKEHUS OpraHu3MOB, HACJIEJCTBEHHAs
U3MEHYMBOCTh, OOppOa 3a  CYIIECTBOBAaHHE, C€CTECTBEHHBIH W
HCKYCCTBEHHBIN 0TOOD).

Odopmiienne  cuHTeTnuecko  teopuu  sBomooruu  (CTD).
HeiitpansHnass Tteopust sBomtonnu. CoBpeMEHHass  3IBOJIIOIMOHHAS
Owonorus. 3HaYeHUE OBONIOIUOHHOW TEOPUH B  (HOPMHPOBAHUU
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apucrorens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cenr-
Unep, XK. Kroswe, U. Hapsun, C. C. UerBepukos, U. U. [lImanbraysex,
Jx. Xonnenn, /1. K. bensies.

Tabmuter 1 cxembl: «Cuctema xuBoit npupoas! (o K. Jluanrero)»,
«Jlecthnia  kuBbIX  cymectB  (mo  Jlamapky)», «MexaHuzm
dbopMHUpOBaHUS TPUCTIOCOOJICHWI Yy PpACTCHHH W KUBOTHBIX (IO
Jlamapky)», «Kapra-cxema wMapuipyta mytemectBuss Y. [lapBunay,
«Haxonku Y. J[apBuna», «®opmbl OOpbObI 3a CYLIECTBOBaHUEY,
«ITopoasl rony6Oeit», «MHorooOpasue KyJIbTYpHBIX (OPM KamycThl»,



«ITopoasl mOMamIHKX XUBOTHBIX», «Cxema 00pa3oBaHUsSI HOBBIX BHJIOB
(mo Y. JlapBuny)», «CxeMa COOTHOIICHHS IBHKYIIMX CHJI 3BOJIIOIIUU»,
«OCHOBHBIE TIOJIOKEHUS] CHHTETUYECKOIM TEOPUU IBOJTIOLII.

Tema 2. MUKpPO3BOJIIOLMA U €€ Pe3yJIbTAThI

[lomynsuusa Kak sneMeHTapHas eIuHuua 3BoouU. CoOBpeMEeHHbIE
METO/Ibl OLIEHKHU T€HETUYECKOI0 pa3HOOOpa3usi U CTPYKTYPbI MOMYJISIIIHIA.
N3menenne reHooHa MOMYJIALMH KaK 3JIE€MEHTapHOE 3BOJIIOLHUOHHOE
sBJIeHUE. 3aKOH reHeTnYeckoro pasHoBecus Jx. Xapau, B. BaiinOepra.

OneMeHTapHble  (akTOpbl  (ABMXKYIIME  CHIbI)  DBOJIIOIHUU.
MyTtauronnsiii npouecc. KomOunaruBHas u3MeH4UMBOCTh. Jpelid renos
— CilydyailHple HEHamlpaBJICHHbIE HW3MEHEHUS 4YacToT ajulelied B
nonynanusax. Ipdexkt ocHoBaTenss. Ighgexm O6ymuLIOUHO2O0 20pAbILIKA.
CHudiceHue 2eHemu4ecko2o pazHooobpas3us: NPUdUuUHbl U C1e0CmBUs.
IIposenenue s¢ppexma Opetigha 2eno8 6 OOILUUX U MATLIX NONYIAAYUSIX.

Murpauuu. N3onsauus IO YJISILIHAM: reorpaduyueckas
(mpocTpaHCcTBeHHAs ), OMoornyeckas (pernpoyKTUBHAs).
EcrectBeHHBIil 0TOOp — HampaBisSoomuk (PakTop HSBOJIOIMH.

@dopMBbI  €CTECTBEHHOTO OTOOpa: JBMXKYIIUH, CTAaOWIM3UPYIOIIHA,
paspeiBaromuil  (Au3pynTtuBHbiA). [lojgoBoit orbop. Bo3HuKHOBEHHE U
HBOJIFOIUS COIIMAIBHOTO MTOBEJCHUS KUBOTHBIX.

[Iprcnoco6IeHHOCTh OPraHU3MOB KakK pe3ybTaT MUKPOIBOJIOIHH.
BoO3HMKHOBEHHE TIPHCIIOCOOJICHHI y OpraHu3mMoB. ApoMopdo3bl |
uavoaganrtanuu.  [IpuMepsl  TPHUCIOCOOJICHMH Yy  OpPraHU3MOB:
Mopdorornyeckue, GU3NOIOrUIecKre, OMOXUMHUYECKUE, TTOBEICHUECKHE.
OTHOCHUTENBHOCTH MTPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u crpykrypa. BugoobpasoBaHue kak pe3ysibTat
MUKpO3BOJItOLIMH. M3onmamus — kimoueBod (akTop BHI000pa30BaHMS.
[lyTu u CIIOCOOBI BUI000pa30BaHUS: aJIONaTPUYECKOE
(reorpaduueckoe), CUMMIATPUYECKOE (DPKOJIOTHUYECKOE), «MTHOBEHHOE)
(monuruionau3anusi, rudpuanzanus). JIUTEeIbHOCTh 3BOJTIOIMOHHBIX
IIPOIIECCOB.

Mexanu3mbl GOpPMUPOBAHHUS OUOJIOTHUECKOTO Pa3HOOOpa3us.

Ponb sBomonmonHON OHMOJOTHM B pa3paOOTKe HAyYHBIX METOJIOB
coxpaHeHHs Oumopa3sHooOpaszus. MHUKPOIBOIIONKUSA W KOIBOJIOIHS
napasuToB W UX X03sieB. MexaHu3Mbl (OPMUPOBAHUS YCTOWYMBOCTH K
AHTUOMOTUKAM M CITIOCOOBI OOPHOBI C HEH.

JdemoHcTpanumn
[Toptpetsl: C. C. YeTBepukos, 3. Maliip.
Tabmuter u CXEMBI: «MyTaunoHHas U3MEHYUBOCTBY,

«lTonynsuuoHHass CTpyKTypa Buaa», «(Cxema TNPOSBICHUS 3aKOHA
Xapnau—BaitaOepray, «/[BroKyIine CHIIBI 3BOJIOMHHNY, «IKOJIOTHYECKas
M30JISIUST TIOMYJISIUK ceBaHCKoM (popemmy, «I eorpadudeckas N30SI

JINCTBEHHHUIIbI CUOUPCKOH 51 JIMCTBEHHMUITBI JIaypCKOit»,
«ITonyns1MOHHBIE BOJIHBI YMCJICHHOCTH XHIIHUKOB U XKEpTB», «Cxema
JEUCTBUS €CTECTBEHHOTO oTbOopay, «DopMbI 00pbOBI 3a
CyLIECTBOBAaHUE, «HaycTpuanbHbIii MEJIaHU3M, «KuBble
HCKOITAEMBbIE, «IToxkpoBUTEILCTBEHHAS OKpacka YKUBOTHBIX),
«IIpenynpexnaromas  OKpacKa  KHUBOTHBIX»,  «DHU3HOJOTHYECKUE
ajanTanumny, «ITpucnocoOaeHHOCTh OpPraHu3MOB u ee

OTHOCUTEIIBHOCTBY, «Kputepuun Buaa», «Buabl-nBoHukn», «CTpyKTYypa
BUa B mpupojae», «Crocodsl BugooOpazoBaHus», «l'eorpaduueckoe



BUJ0OOpa3zoBaHue  TpEX  BUJAOB  JIAHJBIIIEH»,  «ODKOJIOrMYECKOEe
BUJI000pa3oBaHue  BUJAOB  cuHully, «lloaumiaouasl  pacTeHHi»,
«KamnycTHO-peiIeUHbI THOPUI.

O6GopynoBaHnue: repObapu pacTEHUM, KOJUICKIUH HACEKOMBIX,
gyyena MTHUIl M 3BEpedl ¢ MpUMEpaMH pPa3IUYHBIX MPUCTIOCOOTICHUH,
gyyyena MOTUI] U 3BEpeil pa3HBIX BUIOB, repdapuul pacTeHU OJM3KUX
BUJIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMU.

JlabopaTopHass paGora «BbIsiBIeHHE H3MEHUYMBOCTH Yy OcCOO€i
OJIHOTO BUJIA».

JlabopaTopHas pabora «lIpucnocoOsieHus OpPraHuU3MOB U UX
OTHOCHUTEJIbHAS 11€7IECO00Pa3HOCThY.

JlaGopaTtopuas padora «CpaBHEHHE BUJIOB o
MOP(OJIOTHIECKOMY KPUTEPUIO.

Tema 3. Maxkpo3Boaonus U €€ pe3yJbTaThl

Metoasl n3ydeHus MakpodBoJroIuu. [laneoHTonornueckue MeToabl
u3zyuyeHus spojiroruu. [lepexonnbie GopMbl U GUIOTCHETUUECKUE PSIJIbI
OpPraHu3MOB.

buoreorpadguyeckne metonbl u3ydeHus odBoionuu. CpaBHEHHE
dopbl 1 (ayHbl MAaTEPUKOB U OCTPOBOB. broreorpaduyeckue obactu
3emuii. BUIBI-DHIEMUKH U PETTUKTHI.

OMOpUOIOTHYECKUE W CPABHUTEIBHO-MOP(POIOTHUYECKUE METOIbI
U3Yy4YeHUs BOJIIOIMU. [ eHeTHuueckrue MEeXaHU3MbI HBOJIOIIMM OHTOT'EHE3a
Y TIOSIBJICHUS DBOJIFOIIMOHHBIX HOBIIECTB. [ OMOJIOTHYHBIC ¥ aHATIOTUYHBIE
opranbl. PynumeHTapHble oOpraHbl W aTaBU3Mbl. MOJIEKYJIApHO-
reHeTHYecKkre, OMOXMMHUYECKHEe UM MaTEeMaTUYECKUE METOJbl H3yueHUs
sBONMIOLMH. ['oMonornynbeie reHbl. COBPEMEHHBIE METOJBI MOCTPOCHUS
(UIOreHETUYECKUX IE€PEBHEB.

XpOMOCOMHBIE MYTAIIUU U IBOIIOLHS TEHOMOB.

OO6mue 3aKkoHOMEpPHOCTH (TIpaBUiia) ABOJIONUH. [IpuHyun cmembvl
@yuxyui. HeoOpaTUMOCTh  HBONIONUHU.  AJNanTUBHAsS  pajuvaiivsl.
HepaBHOMEPHOCTH TEMIIOB 3BOIIOLIHH.

JdeMoHCTpanuun

IToptpersi: K. M. Bap, A. O. Kopanesckuii, ®@. Mromiep, 3.
['ekkens.

Tabmumer w  cxembl: «DWIOreHeTHYECKUH  pSa  JIOIIATN,
«ApXeonTepuKc, «3Bepo3yObie ALIEPBDY, «CTteronedansiy,
«Punnodute», «CeMeHHBIE MAIOPOTHUKINY, «buoreorpadudeckue 30HbI
3emmm», «Jlpeitd xoHTHHEHTOBY», «PenmukTely, «HavampHbIe CcTagnm
AMOPHUOHANBHOTO PA3BUTHUS MO3BOHOYHBIX KUBOTHBIX», «I 'OMOJIOTHYHbIE
U aHAJIOTUYHBIE OpraHbl», «PyAuMEHTb», « ATaBU3MbD», «XPOMOCOMHBIE
Ha0Opbl YEJIOBEKA M IIMMIIaH3e», «[J1aBHbIE HANpaBICHUS 3BOJIOLUN,
«O0111ME 3aKOHOMEPHOCTH IBOJTIOLIUN .

O6opynoBaHue: KOJUICKIIMH, TepOapuu, MYJSDKA HCKOTAeMBbIX
OCTaTKOB  OPraHU3MOB, MYJSDKA  TOMOJIOTMYHBIX, aHaJOTMYHBIX,
PYIUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaeHne U pa3BuTHe )KU3HU HA 3emJie

Hayunble runoTe3bl MPOUCXOKICHUS )KU3HU Ha 3emie. AOuoreHes
u mnaHcrepMus. JloHaydHble TpPEACTaBICHUS O 3apPOXKICHUM >KU3HU
(kpeanmonusM). ['unoTe3a MOCTOSIHHOTO CaMO3apOXKIEHUS XKU3HU U €&
onpoBepkenre onbiTamu @D. Penm, JI. Cnamnanmanm, JI. Ilactepa.
[IpoucxoxxaeHue >Kku3Hu U acTPOOHOIIOTHSI.



OcHOBHBIE OTambl HEOPraHWYECKOW HBomouuH. IlnanerapHas
(reomoruyeckasi) SBOMIOUMSA. XUMHUUYECKas dBOJIONUA. AOMOTCHHBIN
CHUHTE3 OPraHUYECKUX BElEeCTB U3 Heopranumdyeckux. Onbir C. Mumepa
u I'. FOpu. OOpazoBanue mnonumepoB u3 MoHoMepoB. KoarepBatHas
runote3a A. WM. Omnapuna, runore3a mnepBuyHOro OynboHa JIxk.
Xonaeitna, renetudeckas runoteza I'. Ménnepa. Pubosumser (T. Yek) u
runore3a «vupa PHK» V. T'unbGepra. ®opmupoBanue memOpaH Hu
BO3HUKHOBEHUE MPOTOKJIETKH.

Uctopus 3emam u  Meronel €€ wu3ydeHus. Vckomaemsle
oprann4eckue octatku. ['eoxpoHonorust u e€ Mmetoabl. OTHOCUTENIbHAS U
abcomoTHas reoXpoHoyorus. ['eoxpoHosiornyeckasi 1IKaga: 30HbI, JpbI,
NEPUOJIBI, DIIOXH.

HavanpHbple »Tambl opraHudeckoil »Bomouuu. llosiBneHune wu
HBOJIIOIMSL TIEPBBIX KJIETOK. ODBOJIONUS MeTabosin3ma. Bo3HUKHOBEHUE
nepBbIX 3kocucTeM. CoBpeMeHHbIE MUKPOOHbIE OMOIUIEHKM KaK aHajor
nepBbix Ha 3emie coobmiectB. Crtpomatonuthl. [lpokapuorsl u

DYKapHOTHI.

[Ipoucxoxnenue dykapuoT (cuMOuOreHes3).  DBOJIOLKUOHHOE
POUCXOXKJEHUE  BHUPYCOB. [IpoucxoxaeHne  MHOTOKJIETOUHBIX
OpraHu3MoB. BO3HHKHOBEHHWE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE JTallbl HBOJIOIMU BBICHIMX pacTeHUd. (OCHOBHBIC
apomopdo3sl pacteHuid. Bbixon pacteHudt Ha cymy. [losiBieHwue
CIIOPOBBIX PAacTEHH W 3aBoeBaHME MMHU cylmu. CeMEHHbIE pPaCTEHHUS.
[TpoucxoxaeHne BETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tanbl HBOJIOUUHM JKUBOTHOTO MHpa. (OCHOBHBIE
apomopdo3bl KUBOTHBIX. Benjackas ¢ayna. KemOpwuiickuii B3pbIB —
NOSIBJIEHWE COBPEMEHHBIX THUNOB. [lepBbie XOp/ioBbIE KUBOTHBIE. JKU3Hb
B BOJE. OBOJIONMUS MO3BOHOYHBIX. [Ipoucxoxnenue ampuOuii wu
pentunuii. IIpoucxoxaeHue MIICKONHUTAKOIIUX W OTUl. [IpuHUIMD
KITFOUE€BOTO apoMopdo3a. OcBoeHue 0eCrI03BOHOYHBIMH u
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PazpuTre Jku3HM Ha 3emyie 1O 3paM M IIEpUOJaM: apXew,
IPOTEPO30H, MaAICO30M, ME3030M, KaiHO30M. OOIas XapaKTepHUCTHKA
KJIMMaTa W TeoJorMYeckux mpoueccoB. IlosiBleHne W  pacuBeT
XapaKTepHbIX OPraHu3MOB. YTJIe0o0pa3oBaHME: €r0 YCIOBUS W BIHUSHUE
Ha Ta30BBIA COCTaB aTMOCHEPHI.

MaccoBble BBIMHpPAaHUSA — 3KOJOTMYECKUE KPU3UCHI IPOILIOTO.
[IpyunHbl W cneAcTBHST MAacCOBBIX  BbIMUpaHUM. CoOBpeMEHHBIN
AKOJIOTUYECKUN KpU3HUC, ero ocobenHoctu. IIpobGrema coxpaneHus
O6uopasznooOpasus Ha 3emIe.

CoBpeMmeHHasi cucTeMa  OpraHuyeckoro  mupa. [IpuHUUIBI
Kiaccupukanuu opraHu3mMoB. OCHOBHBIE CHCTEMATUYECKHUE TPYIIIbI
OpPraHu3MOB.

JdemoHcTpanumn

IMoptpersi: ®. Penu, JI. Cnammannanu, JI. Ilacrep, U. U.
MeunukoB, A. U. Onapun, /. Xonxein, I'. Mémnep, C. Mwuiep, I
Opu.

Tabmuuer 1 cxembl: «Cxema ombiTa @. Penm», «Cxema ombita JI.
[Tactepa mo u3ydeHUI0 camo3apoXxIcHHS xu3HM», «Cxema ombita C.
Mwutepa, 1. IOpwm», «Ortanel HEOPraHMYECKOW  SBOIIOLIUNY,



«I'eoxpoHonornyeckas wkKana», «HadanbpHble JTambl OPraHUYECKOU
sBomOIIMNY, «Cxema 00pa3oBaHMs HYKApHUOT IMYTEM CHUMOHMOIEHE3a»,
«Cuctema KuBoM mpupoAs», «CTpoeHue BuUpyca», «ApomMopdo3bl
pacTeHui», «Punnoputsy, «OIHOKIIETOUHBIE BOJIOPOCIIN»,
«MHOTrOKJIETOYHBIC BOJIOPOCIINY, «Mxu», «IlanmopoTHUKNY,
«l"onoceMenHnble pacteHus», «Opraisl IBETKOBBIX pacTeHUi», «Cxema
pa3BUTHSA KUBOTHOTO MHPA», «Apomop¢o3bl YKUBOTHBIX),
«IIpocrenuuey, «KuIIe4HOMMOIOCTHRIEY, «Ilnockue YepBU»,
«Unenucronoruey, «PbiObl», «3eMHOBOAHBIEY, «lIpecMbIkaroniuecs»,
«IItnuey, «Maekonuraromuey», «Pa3zBuThe XU3HU B apXEHUCKOU 3peEy,
«Pa3BuTHE KU3HU B NPOTEPO3OMCKON »Hpen, «Pa3zButue Ku3HU B
MAJIC030MCKON 3pe», «Pa3zBuTHE )KU3HU B ME3030UMCKOU 3pe», «Pa3Butue
KU3HU B KallHO30MCKOW 3pe», «CoBpeMEHHas CHUCTEMa OpPraHUYeCcKOro
MUPA».

OGopynoBanue: repbapuu  pacTeHUN  Pa3IUYHBIX  OTJICJIOB,
KOJUIEKIIMA HACEKOMBIX, BJIAXKHbIC IpernapaThl >KUBOTHBIX, PaKOBHUHBI
MOJUTIOCKOB, KOJIJIEKIIUM UTJIOKOKHUX, CKEJIEThI MO3BOHOUHBIX YKUBOTHBIX,
yydela MNTUI W 3BEPEH, KOJUICKIIMU OKAMEHEJIOCTEeH, TMOJE3HBIX
MCKOMAEMbIX, MYJISKM OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryaabHas jgadopatopHas padora «MojaenupoBaHUE OMBITOB
Munnepa—tOpu no wu3ydeHHr0 aOUOTE€HHOTO CHHTE3a OPTraHMYECKUX
COCJIMHEHUH B MIEPBUYHOMU aTMOchepe.

JlaGoparopHass padora «/3yueHHe M ONHUCAHHE MCKOMAEMbIX
OCTaTKOB JPEBHUX OPTraHU3MOB.

IlpakTuueckass padora «M3yueHne o0COOEHHOCTEH CTpOEHUS
PacTeHUN pa3HbIX OTIEIIOBY.

IIpakTuyeckass padora «M3yueHne o0COOEHHOCTEH CTpOEHUS
IIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3

Paznens! n 3amaun anTpomnosiorui. MeToabsl aHTPOIIOJIOTHH.

CraHoBIIEHME TPEACTABICHUNA O MPOUCXOKICHUH YEJIOBEKA.
Penurnosnsie Bo33penus. CoBpeMEHHbIE HAYYHBIE TEOPHH.

CxoacTBO yenoBeKa € KMBOTHBIMH. CHCTEMATHYECKOE IMOJI0KEHUE
yenoBeka. CBUIETENbCTBA CXOJICTBA 4YEJIOBEKa C  JKMBOTHBIMMU:
CpPaBHUTEIBHO-MOP(HOIOTUUECKUE, 3MOpPHUOJIOTHYECKHE,  (PU3HOJIOTO-
Oonoxumuyeckue, nopeneHyeckue. OTIWUYMA YENOBEKa OT >KUBOTHBIX.
[IpsAMOXOXKI€HNE W KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3Butune
TOJIOBHOTO MO3Ta U BTOPOW CUTHAJIbHOM CHCTEMBI.

JBuxymue cuibl  (pakTopbl) aHTpomoOreHe3a: OUOJOTHYECKHE,
comuanbHbie. COOTHOIIEHNE OMOJIOTUYECKUX U COIMAIBHBIX (PAKTOPOB B

AHTPOIIOTEHE3E.
OcHOBHBIE CTauM aHTpoOmoOreHe3a. PaHHUE dYenmoBEeKOOOpas3HbIE
00e3bsiHBl  (MPOKOHCYJIBI) W paHHUE TOHTHABI — OOIIHE TPEIKH

YeJI0BEKOOOPa3HbIX 00€3bsIH W JIOJEH. ABCTPAJIONUTEKH — JIBYHOTHE
NpeaKu Jroaen. YemoBek yMeblil, IEpBbIE U3TOTOBICHUS OPYIAUN Tpy/a.
UYenoBek mpsAMOXOSIINN U MEPBbIA BBIXOJ JIOJIEH 3a mpenesbl AQpUKy.
UYenoBek reiiaensOeprckuii  — oOmMH  OpeAoK HeaHJAepPTaIbCKOIO
YEeJIO0BEKa M YEJIOBEKa pa3zyMHOro. YenoBek HEaHIEpPTAIbCKAM KaK BH]
JTOEN XOJOAHOr0 KiauMara. YemoBEeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUI 4YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mIpejaeiamMu AQpUku.
[TaseoreneTnka u najJseOreHOMHMKA.



DOBOJdIOLMSA COBPEMEHHOrO uYesnoBeka. EcrecTBeHHBIH 0TOOp B
NOMyJSUMAX YeNoBeKa. MyTalMOHHBIA TMpolecc U MOJIUMOPPU3M.
[lonynsuvoHHbIE BOJHBI, Jpeid TreHoB, wmurpauus u «3PdexT
OCHOBATEJNS» B ONYJIALUAX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pacel. Ilowdarue o pace. bousbmme  pacer:
eBporeonHas (eBpasuiickasi), aBcTpajo-HEerpouiHas (SKBATOpHUAIbHAs),
MOHTOJIOUJHAs (a3uaTCKO-aMepHUKaHCcKas). Bpems u myTu pacceiieHus
YyelnoBeka 1Mo IaHere. EaumHCTBO  yenoBedeckux pac. Hayunas
HECOCTOATENBHOCTh pacu3ma. [Ipucnoco0IeHHOCTh YelloBeKa K pa3HbIM
YCIIOBUSIM OKpyXKaroilei cpenbl. BnusHue reorpaduyueckoil cpeabl U
npeiida reHoB Ha MOPQOJIOTHIO U PUHUOJIOTHIO YeJIOBEKa.

MexaucuuruinHapHbie  MeTolbl B (pusmdeckoil (OMonorudeckoil)
AHTPOIIOJIOTHH. OBOJIOLIMOHHAS AHTPOMOJIOTUS M NAaJEOaHTPOIIOJIOTHS
YEJIOBEUYECKUX MONYyJSIui. bHocounanbHble HMCCIENOBAHUS PUPOJIBI
yesioBeka. MccnenoBanue KOABOMIOIUU OMOJOTUYECKOTO U COLMATIBHOTO
B YEJIOBEKE.

JdemoHcTpanumn

IToptpersr: Y. [dapsun, JI. Jluxku, . . Porunckumii, M. M.
I'epacumos.

Tabmumpl U cxeMbl: «MeToabl aHTPOMOJIOTHNY, «['0JIOBHOW MO3T
yenoBekay, «YemoBekooOpasHbie 00e3biHbD», «CKeneT uYelnoBeka u
CKEJIET WIIMMIIaH3e», «PyaUMEHTBl M aTaBU3MBD), «/[BMXKyIHE CHIIBI
aHTPOIIOreHe3a», « IBOJIOLMOHHOE APEBO YEIOBEKA», «ABCTPAIOIHUTEKY,
«HenoBek yMenbli», «YeloBeK MNPpAMOXOAAINN», «JleHUCOBCKUU
yenoBek» «Heannepranpub», «KpomanboHUb», «IIpenku dvemnoBekay,
«JTallbl HBOJIIOLINM YeTI0OBeKay, «Packl uenoBekay.

O6opynoBanue: MYJISIKA OKaMEHEJIOCTEN, IPEAMETOB
MaTepuajJbHOM  KyJIbTYpbl  MPEOKOB  YEJIIOBEKa,  PEHpPONYKIHH
(dpoTorpadun) kapTuH ¢ MUPOJIOTUICCKUMHU U OUOICHCKUMU CIOKETaMU
IPOUCXOXKIEHUS YeIoBeKa, (pororpaduu HAX0IOK UCKOMAEMBIX OCTATKOB
YeJOBEeKa, CKEJeT 4YeJloBeKa, MOJENb ueperna 4YelioBeKa M depena
MIMMIIaH3€, MOJEIb KUCTH YEJIOBEKAa M KUCTH LIMMIIaH3€, MOJIENIU TOpca
IPEAKOB YEIOBEKA.

JlabopaTopHass pabora «l3ydeHue 0COOEHHOCTEH CTpOEHUS
CKEJIETa YEJIOBEKA, CBSA3aHHBIX C MPAMOXOKICHUEM).

IIpakTuyeckass padora «V3yyeHue SKOIOTMUECKUX aJanTaliuid
YEJI0BEKay.

Tema 6. Jkos0rusi — HayKa 0 B3aHMOOTHOLIEHUAX OPTraHM3MOB
U HAJOPTraHU3MEHHBIX CUCTEM C OKPY KaKIllel cpeaoun

3apoxaeHue U pa3BuTue 3konoruu B Tpyaax A. ['ymbonpara, K. O.
Pynse, H. A. CeBepuoBa, O. I'ekkens, A. Tencau, B. H. Cykauéga.
Paznensl u 3agaun sxonoruu. CBsi3b SKOJIOTUH C IPYTUMHU HAyKaMH.

Meroasl skonoruu. IloneBble HaOMIOAEHMS. ODKCINEPUMEHTHI B
AKOJIOTUM: TPUPOJHBIE U JabopaTopHble. MoJIeNMpOBaHUE B 3KOJIOTHU.
MOHUTOPHUHT OKpPYXKAaIOIIEW Cpelibl: JOKAJIbHbIM, PETHOHAJIBHBIA H
rJ100aIbHBIN.

3HaueHUE SKOJIOTMYECKUX 3HAHUM JIS YEeIOBEKa. DKOJIOTHYECKOE
MHPOBO33pDEHME KaK OCHOBA CBS3€M YeEJIOBEYeCTBA C IPUPOJOHU.
@OpMUPOBAHUE  DKOJIOTUYECKOW  KYJIBTYpbl M 3KOJOTHYECKOU
IPAaMOTHOCTU HACEJICHHUSI.

JdemoHcTpanumn



[Hoptpersr: A. I'ymbonbar, K. @. Pynse, H. A. Cesepuos, O.
I'ekkens, A. Tencau, B. H. Cykaués.

Tabmuipl u cxembl: «Paznensl skomorum», «MeToabl SKOJOTHN,
«CxemMa MOHUTOPUHTA OKPYKAIOIIEH CpeIbI».

JlaboparopHass padora «/3yueHne METOJOB HKOJOTMYECKUX
HCCIIEIOBAHUN.

Tema 7. Opranusmbl 4 cpeia 00UTAHUSA

Okonorndyeckre (HakTopbl W 3aKOHOMEPHOCTU HX JICUCTBUSI.
Knaccuduxanus DKOJIOTUYECKUX (bakTopoB: abMoTHYECKHUE,
Oouotnueckue, aHTpororeHHeie. OOIUEe 3aKOHOMEPHOCTH JEUCTBUS
skojoruueckux ¢akropoB. IlpaBuno muaumyma (K. Hlmpenrens, lO.
JIn6ux). TonepaHTHOCTh. IBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (¢daxktopel. CBeT Kak 3KOJOTMYECKHM (akTop.
JleficTBre pa3HBIX YYAaCTKOB COJIHEUHOI'O CIIEKTpa Ha OpPraHU3MBI.
DKOJIOTMYECKHUE TPYIITIBI PACTEHUM U )KUBOTHBIX IO OTHOIICHUIO K CBETY.
CurHanbHas poab cBeTa. DOTONEPUOAU3M.

Temmnepatypa kak 3kojorudeckuit gakrop. JeiicTBue TemmnepaTypbl
Ha opraHu3Mbl. [lOWKUIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHWU3MBI.
OBpUTEPMHBIC U CTCHOTEPMHBIC OPTaHU3MBI.

BnaxHocth kak 9konormueckuid  ¢akrop. Ilpucnocobienus
pacTeHuil K nmojajepkaHuio BoaHoro Oananca. Knaccudukanus pactenuit
0 OTHONIEHUIO K Boje. [lpucrnocoOsieHuss XKMBOTHBIX K H3MEHEHUIO
BOJIHOT'O PEXHMA.

Cpensl oOuWTaHHS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3JYIIIHAS,
NOYBEHHAs, TIyOMHHAs TTOATIOYBEHHAs, BHyTpUOpraHusmMeHHas. Ou3nko-
XUMHUYECKUE O0COOEHHOCTH cpen oOuTaHus OpPraHU3MOB.
[Ipucnocobnenust OpraHu3MoB K KU3HU B Pa3HBIX Cpeax.

buonornyeckue putmbl. BHemHWE W BHYTPEHHHE PHUTMBIL.
CyTouHble M TOAWYHBIE PUTMBL. [IpHCTIOCOOIEHHOCT, OPraHU3MOB K
CE30HHBIM U3MEHEHHUSM YCIOBHH KU3HU.

Kusnennsie popmbl opranu3mMoB. [loHaTHE O >XKHM3HEHHOU (opme.
XKuznennole QOpMbI pacTeHHIl: JEpeBbs, KyCTAPHUKH, KYCTapHHYKH,
MHOTOJICTHUE TpaBbl, OJHOJETHHE TpaBbl. JKu3HeHHbIE (HOPMBI
KUBOTHBIX: THUJPOOUOHTHI, TEOOHUOHTHI, a’pOOMOHTHI. (OCOOEHHOCTH
CTpPOCHHS U 00pasa KU3HH.

buornueckue ¢akropel. Bumabl OHOTHYECKMX B3aUMOJICHCTBUM:
KOHKYPEHIUS, XWITHUYECTBO, cUMOM03 M ero ¢opmel. [lapazutuswm,
Koomnepauus, MYyTYyaJIl3M, KOMMEHCAJIU3M (KBapTHUPAHTCTBO,
HaxyeOHn4yecTBO). Herpoduueckne B3ammomelcTBus (TOMHUYECKHE,
dopuueckue, adbpudueckue). 3HaUeHHE OMOTHUYECKUX B3aMMOJCHCTBUM
JUISL  CYIIECTBOBAaHUS OPraHM3MOB B cpene ooOurtanus. [lpuHium
KOHKYPEHTHOTO UCKIIFOUECHUSI.

JdemoHcTpanumn

Tabmuuet u cxembl: «Oxomoruueckue ¢GakTops», «CBeTOBOU
CHEKTP», «IKOJOTUYECKUE TPYNIbl ’KUBOTHBIX 10 OTHOIIEHUIO K CBETY,
«TemnokpoBHbIE ~ KUBOTHBIE»,  «XOJOJHOKPOBHBIE  KUBOTHBIEY,
«Duznonoruueckue ajanTalud  KUBOTHBIX», «Cpeasl  oOuTaHUsS
opraHu3mMoB», «buonorndueckue putMbl», <«OKu3HeHHbIE  (OPMBI
pacteHuity, «KusHeHHble  (QOPMBI  KHBOTHBIX»,  «IDKOCHUCTEMA
IIAPOKOJMCTBEHHOTO Jieca», «JKOCHUCTeMa XBOMHOro Jjecay, «lLlenmn



nuTaHus»,  «XumHuyectBo»,  «llapazutusm»,  «KoHKypeHIUN»,
«CumOmo3y, «KoMmeHcamu3m».

O6opynoBanue: repoapuu pacTeHui u KUBOTHBIX,
MPUCHOCOOJIEHHBIX K BIUSHUIO PA3JIMYHBIX 3KOJOTHYECKUX (PAKTOPOB,
repOapuu CBETOJIOOMBBIX, TEHETIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHU,
CBETOJIIOOMBBIC, TEHENIOOMBBIE W  TEHEBBIHOCIMBBIE  KOMHATHBIE
pacTteHusi, repOapuu W KOJUICKIIMH TEIUIONIOOUBBIX, 3UMOCTOUKHX,
MOpPO30YCTOMYMBBIX PACTeHHWI, dYyyena NTUL W 3BEpei, repOapuu
pacTeHuil, OTHOCSImMXCA K rurpoduram, kcepoduram, me3zodputam,
KOMHATHbIE  pAacT€HUs JIaHHBIX TPYII, KOJUIEKUUU >KHUBOTHBIX,
oOWTaIOIIMX B pa3HbIX cpefax, repOapuu M KOJUIEKUIMU pPACTEHUH U
KUBOTHBIX, OO0JaJalOMIMX YepTaMU MPUCIOCOOIEHHOCTH K CE30HHBIM
U3MEHEHMSIM YCJIOBHM >KWM3HHM, repObapuyd W KOJUJIEKIMU pPacTeHUH u
KUBOTHBIX PpA3JIMYHBIX JKMU3HEHHBIX (OPM, KOJUIEKIIMH KUBOTHBIX,
YYaCTBYIOIIMX B PA3IMYHBIX OMOTUYECKUX B3aUMOJECHCTBHUAX.

JlaGoparopuas padora «BpIisiBIeHUE PUCTIOCOOICHUIA
OpPraHU3MOB K BIIUSIHUIO CBETAY.
JlaGopaTopHasi padora «BpIsiBIEHUE PUCTIOCOOICHUIA

OpPraHU3MOB K BIIUSHUIO TEMIIEPATYPHI».

JlabopaTopHasi pa6oTa «AHaTOMHYECKHE OCOOCHHOCTH PAaCTCHHM
U3 Pa3HbIX MECT OOUTAHUSIY.

Tema 8. Jkos0rusi BUA0B U MOMYJIALM A

DKOJIOTUYECKHE XapaKTepUCTUKW Tmonynsiuu. [lomymnsuus kak
Oouonornyeckas cucrema. Poiib HEOAHOPOIHOCTH cCpefbl, (HU3MUECKUX
OappepoB U OCOOCHHOCTEH OWOJOTMM BHUIOB B (HOPMUPOBAHHUH
IPOCTPAHCTBEHHOM CTPYKTYpbl mnonyisuuid. OCHOBHBIE MOKa3aTeNH
NOMYJIALIMHU: YUCIEHHOCTD, IIIOTHOCTh, BO3PACTHAs U MOJIOBas CTPYKTYpa,
POXKIaEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPALIHSL.

Dkosioruyeckasi CTpykTypa mnonyiasuud. OIeHKa YHCIEHHOCTH
nonyjganuu. /nHamuka nonynAanuu U €€ peryisuus. buoTthueckui
NOTEHIMANA HOomyJsauud. MoJaenupoBaHUEe [IWHAMUKHA TOIMYJISIUU.
KpuBsie pocta wuyuciaeHHoctd mnomyisuud. KpuBbele BbDKHBaHUS.
Perynsuust 4MCIIEHHOCTH MOMYJALMA: POJIb (PAKTOPOB, 3aBUCAIINX U HE
3aBUCAIINX OT IUIOTHOCTH. DKOJIOTMYECKHE cTpareruu BuIoB (r- m K-
CTpaTerun).

[louatne 00 DKOJOTrMYECKOWl HUIIE BUaa. MecToOOUTaHHUE.
Muoromepnass Mojaenp 3kosormyeckod Humu Jx.JM. XartumHcona.
Pazmepsr skonornueckor Humu. [loTeHnumanbHas © peann30OBaHHaA
HULIY.

Bun kak cucrema nonynsuud. Apeansl BUIOB. Buabl m o ux
KU3HEHHBIE CTPATETHH. JKOJIOTUUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH  MOBEAEHUA W MUTpaluid  >KUBOTHBIX.
buonornyeckre UHBa3UM 4yKEPOIHBIX BUJIOB.

JdemoncTpanumn

[Toptpert: Jx. Y. XaTunHCOH.

Tabmuiet © cxeMbl:  «OKOJOTHYECKHE  XapPaKTEPUCTHKU
MOITYJISILIUN Y, «IIpocTpancTBeHHas CTPYKTYypa MOy,
«Bo3pactHple  mupamuasl  nonyndanuu»,  «CKOpOCTh  3aceleHUs
MOBEPXHOCTH  3€MJIM  DPA3IMYHBIMU  OpraHuzmamm»,  «Moaenb

skosiorndyeckor Humu Jx. M. XaTynHCcoHay.
OOGopynoBaHue: repObapuu pacTeHHH, KOJICKIIUN )KUBOTHBIX.



JlabopaTopuas pabora «[lpucrnocobiieHus ceMsiH pacTeHUU K
PacCeNICHHION.

Tema 9. Ikos0rusi co001ECTB. IKOJOIHYECKHE CUCTEMBbI.

CooOmectBa opraHu3moB. buoneHo3 u ero crpykrypa. CBs3u
MEXIy OpraHu3MaMH B OMOLIEHO3E.

OkocuctemMa Kak oOTKpbeiTas cucrema (A. JIx. Tencun).
OyHKIUOHAIIbHBIE OJIOKM OpPraHu3MOB B SKOCHCTEME: IMPOAYIECHTHI,
KOHCYMEHTBI, pellylleHThl. Tpoduyeckre ypoBHU. Tpoduueckue 1enu u
cetu. Abuotnueckue 0J0Ku dKOcUcTeM. [10YBBI U WIIBI B 9KOCHUCTEMAX.
KpyroBopot BeliecTB U MOTOK YHEPTUH B IKOCHUCTEME.

OcHOBHBIEC TIOKa3aTenu »HKOCUCTeMBbl. buomacca u mpoayKIus.
DKOJIOTMYECKHUE MUPAMUIBI YUCEeII, OMOMAaCChl U SHEPTHUHU.

Hunamuka  sxocucmem.  Kamacmpoguueckue  nepecmpoiiku.
Onykmyayuu. HampaBiaeHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB —
cykueccuu. IlepBuuHble M BTOPUYHBIE CYKIIECCMM M HUX TPUYUHBI.
AHTpOTIOTEHHBIE BO3IEHCTBUS Ha CyKieccuu. KimMakcHoe cooOI1ecTBo.
buopa3znooOpazue W TOJHOTAa KPYroBOpoTa BEIIECTB — OCHOBA
YCTOMYUBOCTHU COOOIIECTB.

[IpupoaHbie IKOCUCTEMBL. JKocucmemsvl 03€p U peK. DKocucmembl
Mopell u 0Keano8. IKocucmemvl MyHOP, Jleco8, Cmeneu, nyCmbitb.

AHTpOIIOT€HHBIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMA. ATPOIEHO3.
Paznuums Mex 1y aHTPONOT€HHBIMU U IPUPOTHBIMH YKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE  KOMIIOHEHTHI ~ ypOOIKOCHCTEM.
loponckas ¢dnopa u Qayna. CuHaHTponuzanus TOPOJCKON (ayHBI.
buonornueckoe ¥  XO3SMCTBEHHOE 3HAYEHUE AarpOdKOCHCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUSA OCHOBHBIX  B3aMMOJICHCTBUIMA
OpraHu3MOB B JKocHcTeMax. Poib kackaonoeo sghgexma u 6udos-
a0upuxamopos (Knrouesvix 6u008) 8 @OYHKYUOHUPOBAHUU IKOCUCTEM.
IlepeHoc »HEpruM M BEIIECTB MEXKIY CMEXKHBIMU HKOCHCTEMaMHU.
YCTOWYMBOCTG OPraHU3MOB, MONYJISLMM M OSKOCUCTEM B YCIOBHIX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/ICHCTBUM.

Mexanuzmel  6030elicmeuss  3a2psA3HeHUll  pA3HbIX  MUN08 Ha
CyOOpP2aHU3MEHHOM, OP2AHUSMEHHOM, NONVIAYUOHHOM U IKOCUCMEMHOM
VPOBHAX, OCHOBbl IKOJIO2UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20
go30eticmeusi. ~ MeTONONOTUST ~ MOHUTOPHHTAa  €CTECTBEHHBIX |
AHTPOIIOTE€HHBIX YKOCUCTEM.

JdemoHcTpanumn

[Moptper: A. JIx. Tencnu.

Tabmuuet uw  cxembl: «CTpykTypa OuoreHo3a», «IKocucTeMa
IIMPOKOJIIUCTBEHHOTO  Jeca»,  «JKOCHUCTEMa  XBOMHOro  Jiecay,
«DyHKIIMOHATIBHBIE TPYIIBI OPraHU3MOB B 3KocucTeMe», «KpyroBopot
BellleCTB B 3KocucTemey, «llenu nutanus (macTOWIIHAs, IETPUTHA)Y,
«JKoJoruueckas MnupaMuaa 4Hucel», «IJKOJOoTruueckas MnupaMuaa
OouomMacce», «DJKolorMYecKkass mupamuga osHeprum», «OOpa3oBaHUe
6onora», «llepBuuHas cykmeccus», «BoccTaHoBieHHE Jseca TMOCHe
noxapa», «JKocucteMa 03epay», «ArporeHos», «KpyroBopoT BemiecTs u
MOTOK PHEPTHU B arpoleHosey, «[Ipumepsr ypOoskocuctem.

OOGopynoBanue: repOapuM pacTEHUM, KOJJICKIIMM HACEKOMBIX,
yyuyena MTUIL W 3Bepei, repOapuu KyJIbTYpHBIX H JHUKOPACTYIIUX
pacTeHuid, aKkBapuyM KaK MOJIEIb SKOCUCTEMBI.



IIpakTuyeckas pabora «3yuenue 151 OIIMCAaHUE
ypOOIKOCUCTEMBIY.

JlabopaTtopnas pabGora «M3yueHue paszHoOOpa3zus MEJNKHUX
MOYBEHHBIX YWICHUCTOHOTUX B Pa3HBIX DKOCHUCTEMAX).

IKCKypeHsi «IKCKypcusi B TUIUYHBIA OuoreorneHo3 (B ayOpay,
Oepe3HsK, €JIbHUK, Ha CYXOJOJbHBIA WJIM NOWMEHHBIM JyT, 03€po,
00J10TO)».

IKcKypcusi «ODKCKYpCUs B arpo’kocuctemy (Ha TMoje Wid B
TEIIMYHOE XO3SIHUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — obmennaneraprnas o6on0yka 3emMild, TJ€ CYIIECTBYET
WIM CYyLIeCTBOBaJIa XW3Hb. Pa3BuTHe mpeacTaBieHuii o Ouocdepe B
tpynax J. 3iocca. Yuenue B. . Bepnaackoro o 6uocdepe. Obnactu
o6uocdeps! u e€ cocras. JKupoe BemiecTBO OUOchepsl U €ro PyHKIHUH.

3aKOHOMEpPHOCTH  cyulecTBOBaHUA  Ouocdeprl. OcobeHHOCTH
o6uocdepsl Kak ri0d6albHON 3KOocHCTEMBbI. /[MHaMHUyeckoe paBHOBECHE B
ouocepe. KpyroBopoTbl BemecTB U OHOT€OXMMHUYECKHE IUKIIBI
(yrnepona, a3ora). PuTMu4HOCTS BJIeHUI B Ouocdepe.

3oHanbHOCTh Ouocdepsl. [lonstue o OGmome. OCHOBHBIE OUOMBI
CyIIH: TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHBIE Jieca,
CTEIH, CaBaHHBI, MYCThIHU, TPOMUYECKHE Jieca, BBICOKOTOphs. Kimmar,
pPacTUTENbHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

Crpyktypa ¥ (QYHKIUS >KUBBIX CHCTEM, OIICHKAa WX PECypcHOTO
noTeHIMana u 6nochepHbIX QyHKITUM.

JdeMoHCcTpanuu

IToptpetsl: B. U. Bepnanckuid, 3. 31occ.

Tabnmuuer u cxembl: «l'eochepsr 3emin», «KpyroBopor aszora B
npupoae», «Kpyrosopor yriepoga B mpupone», «Kpyrosopor
KHCIIOpoJia B mpupoae», «KpyroBopoT Boabl B npuponae», «OCHOBHBIE
ouombl cymmy, «Kmumarmaeckue mosica 3emum», «TyHnapay, «Taiiray,
«Cmemannbiid jec», «IlIupokonucTBeHHBIN Jecy, «Ctenby, «CaBaHHA,
«Ilycteiasy, « Tponmnyeckuit gecy.

O6GopynoBanue: repbapur pacTeHUH pPa3HBIX OMOMOB, KOJUICKIIUU
KUBOTHBIX.

Tema 11. YestoBek u oKkpy:kaioinas cpeaa

DKOJIOTMYECKHE KPU3UCHl U HUX NpUYUHBL. Bo3gelcTBue dyenoBeka
Ha Owuocdepy. 3arps3HeHUE BO3AYIIHOM cpenapl. OxpaHa Bo3AyXa.
3arpsizHeHHe BOAHOM cpeanl. OxpaHa BOJHBIX pecypcoB. PaszpyiieHue
nouBbl. OXpaHa MOYBEHHBIX PeCypcoB. MI3MeHeHue KiMMara.

AHTPOIIOT€HHOE BO3JEHCTBUE HA PACTUTEIBHBIM U KUBOTHBIM MUP.
OxpaHa pacTUTENBHOTO W KUBOTHOTO Mupa. (OCHOBHBIE MPUHIIUIIBI
oxpansl Tpupoabl. Kpacueie kHurH. Oco00 oxpaHsemble MPUPOIHBIC
tepputopuu (OOIIT). botanudeckue cajbl ¥ 300JI0THYECKUE MTAPKHU.

OCHOBHbIE MPUHIUIIBI YCTOMYMBOTO pa3BUTHS YEJIIOBEUYECTBA W
npuponbl. PanuoHanbHOE  MPUPOAOINOIB30BAHUE U COXpAHEHUE
OMOJIOTMYECKOTO  pa3HooOpasus 3emun. OOmme 3aKOHOMEPHOCTH
TJIOOQTBHBIX JKOJOTUYECKUX KpU3UcoB. OCOOCHHOCTH COBPEMEHHOTO
KpU3HUCa U €r0 BEPOSITHBIEC MOCTIECTBHUSI.

Pa3Butrie METOA0B MOHUTOPUHTA PA3BUTUSI OMACHBIX TEXHOTC€HHBIX
IIPOLIECCOB. Cucmemnuie uccne008amnusl nepexooa K
pecypcocbepezaiowetl u KOHKYPEHMOCNOCOOHO oHep2emuxe.



Buonoeuueckoe  paznoobpasue u  buopecypcvl.  Hayuonanvnoie
uHgopmayuorHvle cucmemvl, obecneuusarowue 00Cmyn K ungopmayuu
no  COCMOAHUIO  OMOeNbHbIX U008 U  Ikocucmem.  OcHOBbI

aKopeabunumayuu aKocucmem u cnoco6oe O0pbOLI c
buonoepescoenusmuU. PekoHcmpyKyusi MOPCKUX U HA3EMHbIX IKOCUCEM.
JdemoHcTpanumn

Tabmuupl 1 cxembl: «3arps3HeHue aTMocepbl», «3arps3HEHHE
ruapocdepb», «3arps3HeHure nouBby, «llapaukoBeiid apdex», «Ocodbo
OXpaHsEeMbIe IPUPOAHBIE TEPPUTOPUN», «MOJEIN YyIPABISIEMOIO MUPAY.

O6GopynoBanue: (Gororpaduu OXpaHIEMBIX PACTCHUH U IKUBOTHBIX
Kpacnoii kaurn Poccuiickoii ®enepanuu, KpacHOl KHHIM perHoHA.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBbI
11O BUOJIOI'MM HA YPOBHE CPEJHEI'O OBLHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS
oOydJarolmuMHucss  OporpamMM  cpeaHero  oOimero  oOpa3oBaHMS:
JUYHOCTHBIC, METANIPEAMETHBIE U TIPEAMETHBIE.

B cTpykType NTUYHOCTHBIX pPE3yJbTaTOB OCBOEHHUS MPOrPAMMBI IO
OMOJIOTMM  BBIJICJICHBI  CJEAYIOUIME  COCTABJISIONINE:  OCO3HAHHE
00y4JaromUMHCST POCCUUCKON IPaKIaHCKON UJACHTUYHOCTH — FTOTOBHOCTHU
K CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOTMPEACIICHUIO, HaAIudue
momugayuu K OOY4YEHUIO OWOJIOTUM, YeleHanpasieHHoe pazeumue
BHYTPEHHUX YOEKIEHUNM JTUYHOCTH HAa OCHOBE KJIFOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TpPagulUid  pa3BUTUS  OMOJIOTMYECKOTO  3HAHMS,
20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINXCS PYKOBOJICTBOBATHLCS B CBOCH
NEATeTbHOCTH  IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, TPUCYIIUMU
CUCTeME OHOJIOTHYECKOT0 OOpa3oBaHWSs, HaAIuuue NnpasoCO3HAHUSI
9KOJIOTUYECKON KYJBTYPBI, CHOCOOHOCMU CmMagums 1TEIU U CTPOUTH
KU3HCHHBIC TUIAHBI.

JIM4HOCTHBIC PE3yIbTaThl OCBOCHMSI MPOTPAMMBI IO OUOJIOTHUU
JIOCTUTAIOTCS B €JMHCTBE Y4E€OHON M BOCIMTATEIBHOU JEITCIHHOCTH B
COOTBETCTBUHM C TPAJULHMOHHBIMU POCCHUICKUMH COLUOKYJIBTYPHBIMH,
UCTOPUYECKUMH U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU B
oOlIecTBe TMpaBWIaMHM M HOPMaMU TIOBEJEHUS U CIOCOOCTBYIOT
npoleccaM CaMOIIO3HaHUs, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, PA3BUTHS
BHYTPEHHEW MO3WLHH JIMYHOCTH, NATPUOTU3MA U YBAKECHUS K 3aKOHY H
PaBONOPSIKY, YEIOBEKY Tpyda U CTaplieMy MOKOJIEHUIO, B3aHUMHOTO
yBOKCHHS, OCEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIulysIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickon @Penepaunw,
IPUPOJIE U OKPYKAIOLIEH cpefe.

JInuHOCTHBIE  pe3ynabTaThl  OCBOGHHUA  y4yeOHOro  TpeaMeTa
«buonorus»  MOMKHBI ~ OTpakaTb TOTOBHOCTh W CIOCOOHOCTH
o0ydJaromuxcss PYKOBOJCTBOBATHCH  CPOPMHPOBAHHOW  BHYTpPEHHEH
MO3ULNEN JTUYHOCTH, CUCTEMOW LIEHHOCTHBIX OPUEHTALMH, MO3UTUBHBIX
BHYTPEHHHUX yOeXICHHI, COOTBETCTBYIOIMIHNX TPAAUIIHOHHBIM IIECHHOCTSM
poccuiickoro oOIlecTBa, pPACIIMPEHUE >KU3HEHHOTO OMbITa M OIbITa
NEATENIbHOCTH B MPOLECCE peaau3alid OCHOBHBIX HAalpaBICHUUN
BOCIIUTATENILHOU JI€SITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIHMH OO0YyYaromerocs Kax
AKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCHUMCKOTO OOIIECTRA,;

OCO3HAHHUE CBOMX KOHCTUTYLUMOHHBIX IpaB U OOSI3aHHOCTEH,
YBa)KEHHE 3aKOHA U TIPABOIOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM JIESATEIBHOCTH IIpH
CO3JJaHUM YYEOHBIX MPOEKTOB, PEIICHUU Y4YE€OHBIX M TMO3HABATEIbHBIX
3a/1a4, BBIOJIHEHNUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNpPEEATh COOCTBEHHYIO MO3UIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHSTH €E;



yMEHHUE Y4YUTBIBATH B CBOUX JEUCTBUSX HEOOXOJUMOCTH
KOHCTPYKTHUBHOTO B3aUMOJEHUCTBUS JIOAEH C PAa3HBIMH YOEXKICHHUIMHU,
KYJIbTYPHBIMU IEHHOCTSIMU U COLUAIIBHBIM MOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOILECCE COBMECTHOIO
BBINIOJIHEHUS Yy4€OHBIX, MO3HABATENbHBIX U HCCIEAOBATEIBCKUX 3aj1aY,
YBQXUTEILHOTO OTHOIICHUS K MHEHHUIO OIIMOHEHTOB MpPHU OO0CYXIECHUU
CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COAEPIKAaHNUS;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU E€ATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh POCCUUCKOM Tpa)kAaHCKOW HUJIEHTUYHOCTH,
NaTPUOTU3MA, YBAaXKEHHS K CBOEMY HApoOJay, YyBCTBAa OTBETCTBEHHOCTH
nepex Ponunon, ropmoctu 3a CBOW Kpail, CBOO PoauHy, CBOW SI3BIK U
KyJbTYpY, IIPOILJIOE U HACTOSLIEE MHOMOHALIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K NMPUPOJHOMY HACJIEAUI0 M MaMSATHUKAM
OpUpOabl, JOCTWXKEHMsIM Poccun B Hayke, MCKYyCCTBE, CHOpTE,
TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTDH OLIEHUBATH BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBIICHUE
U pa3BUTHE OMOJIOTMM, TMOHMMAaHHUS 3HAYEHUS OMOJOTMU B IMO3HAHUU
3aKOHOB MPHUPO/IbI, B )KU3HU YETIOBEKA U COBPEMEHHOTO OOIIECTRA;

uaeitHas yO0exJAEHHOCTh, TOTOBHOCTh K CIYXEHUIO M 3allluTe
OtedecTBa, OTBETCTBEHHOCTH 32 €T0 CYIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN pOCCUICKOTIO HAPOAa;

c(hOpPMHPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHMS,  JTUYECKOTO
NOBEJCHNUS;

CIIOCOOHOCTh OLIEHHWBATh CHUTYallMI0 W TPUHUMATH OCO3HAHHBIE
pelIeHns, OPUEHTUPYSICh Ha MOpPAJbHO-HPAaBCTBEHHBIE HOPMBI H
LEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEISAM, CO3[IaHHIO0 CEMbU
Ha OCHOBE OCO3HAHHOIO MPHUHATUA LEHHOCTEHM CEMEMHOW >XWU3HU B
COOTBETCTBHH C TpaauLIUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHYECKOE OTHOIIEHHE K MHPY, BKIIOYas OSCTETUKY ObITa,
HAyYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX
OTHOIICHUH;

IIOHMMaHUE 3MOLHUOHAIBHOTO BO3JECUCTBUS KUBOW IPUPOABI U €€
LIEHHOCTH;

FOTOBHOCTh K CAaMOBBIPQXECHHMI0O B pPa3HbIX BHJAAX HCKYCCTBa,
CTPEMJICHUE TPOSBIISITh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢u3snyeckoro BocnuTAaHUSA, (GOPMHPOBAHHUSA KYJIbLTYPbI
310POBbS H IMOLMOHAJIBHOI0 0J1arONMOJIyYHs:

MOHMMAaHUE W peann3als 37J0pOBOT0 U 0€30MacCHOTO 00pa3a KU3HU
(3mopoBoe mHUTaHUE, COOJIIOJCHUE TUTMEHUYECKUX TMPaBWI U HOPM,
cOaTaHCUPOBAHHBIA PEXXHUM 3aHATUN U OTIBIXA, peryiisipHas (pu3udeckas
AKTUBHOCTB), OEPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOLIEHUS
K COOCTBEHHOMY (PU3HUYECKOMY U IICUXUYECKOMY 3/10POBBIO;

IMOHMMAaHHE [IEHHOCTH MPAaBUJI UHIUBUAYAJIBbHOTO U KOJUIEKTUBHOIO
0€301acHOro MOBEACHMS B CUTYalUsAX, YTPOXKAIOIIMX 30POBBIO U KU3HU
JOJIEH;



OCO3HAHUE TOCIEACTBHA M HENPUATUS BPEIHBIX MPHUBBIYCK
(ynoTtpeOaeHus anKorosis, HApPKOTUKOB, KypeHUs);

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TpPyAYy, OCO3HAaHWE IIEHHOCTH MacTepCTBa,

Tpyoitooue;
TOTOBHOCTh K AaKTHUBHOH JCATCIBHOCTH TEXHOJOTHYECKOH U
COLIMaIbHOU HaIPaBJICHHOCTH, CITOCOOHOCTH WHUIIUAPOBATH,

IJJAHUPOBATh U CAMOCTOSITENIBHO BBINIOJIHATH TAKYIO IEATEIIBHOCTD;

UHTEpEC K pazNuyHbIM chepam MpoPecCUOHATBHON JeATEIbHOCTH,
YMEHHE COBEpIIaThb OCO3HAHHBIM BBIOOp Oynymeid npodeccun u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

TOTOBHOCTH M CLIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BaHUIO HA
MIPOTSHKEHUU BCEH JKU3HU,

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS

HKOJIOTMYECKH LEJIeCOO0pa3HOe OTHOIIEHHWE K MpUpOJie Kak
UCTOYHUKY KU3HU HA 3€MJI€, OCHOBE €€ CYIIECTBOBAHUSI;

NOBBIIIEHUE YPOBHS OKOJOTHYECKOM KYyJIbTYphl: NpUOOpeTeHHe
OMBITA MJIAHUPOBAHUS TTIOCTYIIKOB U OLIEHKH MX BO3MOXHBIX MOCIEICTBUI
JUTS. OKPYKAKOIIEN Cpelibl;

OCO3HAHHME TJIO0ANBHOTO XapaKTepa OJKOJOTMYEeCKHUX MpodieM u
nyTeH uX pelnieHus;

CIIOCOOHOCTh ~ MCIOJIB30BaTh MpUOOpeTaeMble MNpU  U3YYECHUU
OMOJIOTMM 3HAHUS W YMEHHUS MPU PEIIeHUH MpPoOJieM, CBSI3aHHBIX C
palrOHaIbHBIM MPUPOIONIOIB30BAHUEM (cobmonenue MIpaBUJl
NOBEJEHUSA B IMPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHUS B
HKOCUCTEMAX, OXPaHy BUIOB, SKOCUCTEM, OMOChEpPHI);

AKTHUBHOE HEINPUATHE ACHUCTBUI, MPUHOCIIIUX BPEA OKpPYKAIOLIEH
OPUPOJHON  Cpelle, YMEHHE [MPOTHO3UPOBATH  HEOJArONpHUsTHHIC
AKOJIOTUYECKUE  TOCIEACTBUS  NPEANPUHUMAEMBIX  JEUCTBUHA U
peA0TBpAIATh UX;

HaJU4UE PA3BUTOrO HKOJOTMYECKOTO MBILIIJIEHUSA, 3KOJIOTMYECKON
KyJbTYpbl, OIbITa JAEATEIBHOCTH HKOJOTMYECKON HANpaBIECHHOCTH,
YMEHUS PYKOBOJCTBOBATHCSA MMH B IO3HABATEIbHOW, KOMMYHUKAaTUBHOMN
U COIMAIBHOM TMPAKTUKE, TOTOBHOCTHM K YYacTUIO B MPAKTUYECKOU
NEeATEIbHOCTU SKOJIOTHUECKON HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33pEHHU, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH,
OCHOBaHHOI'0 Ha JHajore KyJabTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOM KYJIBTYpPbl Kak
CpeACTBa B3aUMOJEHUCTBUS MEXKTY JIFOAbMH U TIO3HAHUSI MUDA;

MMOHMMaHHE CrIeUU(PUKN OMOJIOTMU KaK HAyKH, OCO3HAHUS €€ PO B
dbopMHUpOBAaHUN  PAIMOHATIBHOTO HAYYHOTO MBINUICHUS, CO3/IaHUA
LEJOCTHOTO MPEJACTaBICHUS 00 OKpYXKaloUleM MHpPE KaKk O €IMHCTBE
NpUPOJIbI, YeJlOBeKa W  0OIllecTBa, B  [O3HAHUU  MPUPOIHBIX
3aKOHOMEpPHOCTEH M pEIIeHWH MpoOJieM COXpaHEHUS MNPUPOIHOTO
paBHOBECHUS;

yOeKIEHHOCTh B 3HAYUMOCTH OHOJOTMM i1 COBPEMEHHOMU
UMBWIK3ALUKA: OOECIIEUEHUsS] HOBOIO YPOBHS Pa3BUTHUS MEIUIIUHBI,
CO3JJaHUE MEPCHEKTUBHBIX OMOTEXHOJOTUW, CHOCOOHBIX  peIIaTh



pecypcHbIe IPOOJIEMBI Pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTEH BHIXO1a U3
IJI00QJIBHBIX HKOJIOTMYECKUX IMpoOjeM M obOecrnedeHus nepexona K
YCTOHYMBOMY DPa3BUTHIO, PALMOHAIBHOMY HCIIOJIIb30BAaHUIO TMPUPOIHBIX
pecypcoB 1 (POpMUPOBAHUIO HOBBIX CTAHAPTOB KHU3HU;

3aMHTEPECOBAHHOCTDH B TIOJYYCHUH OMOJIOTHUECKUX 3HAHUU B IIEIISAX
MOBBIIIICHUS OOIIEH KYJIbTYphl, €CTECTBEHHO-HAYYHONH TPAMOTHOCTH, KaK
COCTaBHOW dYacTH (PYHKIMOHATBHOW T'PaMOTHOCTH OOYyYaroIIMXC,
dbopmMupyemoii npu U3y4eHuu OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJOB I[IO3HAHUS, WCIONb3YEeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIh30BATh MOJydaeMble 3HAHUS
Ui aHalM3a W OOBSICHEHHS SIBICHUM OKpPYXKAIOIIeTo MHUpa |
NPOUCXOAAIINX B HEM H3MEHEHHH, YMEHHE [enaTb OO0OCHOBaHHbBIE
3aKJIIOYEHUS Ha OCHOBE HAyYHBIX (PAKTOB M HMMEIOIIUXCA TaHHBIX C
IEJIBIO MTOJTYYEHHUs JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh ~ CAaMOCTOSITEIBHO ~ HCIOJB30BaTh  OMOJOTHYECKHE
3HAHUS JJI PEIICHUs TPOOJIeM B PeabHBIX JKU3HEHHBIX CUTYAIUSX;

OCO3HAaHUE IICHHOCTH HAyYHOW JEeATEIBHOCTH, TOTOBHOCTb
OCYIIECTBJISATh TPOCKTHYID H  HCCIEIOBATEIbCKYIO JICATEIHHOCTH
WHIUBHYaJILHO U B TPYIIIIC;

TOTOBHOCTh M CIOCOOHOCTh K HETPEPHIBHOMY OOpa30BaHHUIO H
caMo00pa3oBaHUIO, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUH TI0
OHMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSIMHU.

METAINPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble PEe3yibTaThl OCBOEHUS Y4YEOHOro MpeaMeTa
«buonorus» BKIIOYAIOT: 3HAUUMBbIE ISl (JOPMUPOBAHUS MHUPOBO33PEHUS
oOy4Jaromuxcs MEXKIUCIUIUTMHAPHBIE (MEXIpeIMEeTHbIE) 00IeHayYHbIe
MOHSITHSI, OTPAXKAIONIUE [EJOCTHOCTh HAyYHOW KapTHHBI MHpa U
cnenuuKy METO/IOB MO3HAHMSI, UCTIOIh3YEMbIX B €CTECTBEHHBIX HayKaxX
(BemiecTBO, AHEpPrusi, SBIEHUE, TMPOIECC, CHUCTEMa, HAy4HbIH (akKT,
NPUHIIAI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIEIOBAHHE,
HAOJIIOIeHNe, W3MEpPEHHE, JKCIEPUMEHT MW JApYyrue); yHUBEpCAIbHbBIC
yueOHbIC JeNCTBUSA (mo3HaBaTeNbHBIE, KOMMYHUKATHUBHBIE,
peryIsTHBHBIE), oOecreunBaromue ¢GopMupoBaHue (YHKIIMOHATLHON
TPaMOTHOCTH U COITMAIIBHOM KOMIIETCHIIMH O0YYaIOIUXCsl; CIOCOOHOCTh
OoOydJaromMXCsd  HCIOIb30BaTh  OCBOEHHBIE  MEXKIMCIHMIUIMHAPHBIC,
MHPOBO33PEHYECKHNE 3HAHUS U YHHUBEpCAIbHBIC yueOHBIC NEHCTBUS B
MMO3HABATEILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynbrare m3ydeHuss OMOJIOTMM HA YPOBHE CpPETHEro OOIIero
oOpa3oBaHusa y obOyuaromierocs OyayT copMupOBaHbI MO3HABATEIbHBIC
YHUBEpCAIbHBIC YUCOHBIE NEHCTBUS, KOMMYHUKATUBHBIE YHUBEPCATHHBIC
yaeOHbIe JCHCTBUS, PETYIsTUBHBIE YHUBEpCAIbHBIC YUCOHBIC NEHWCTBHSI,
COBMECTHAS JICSITEIILHOCTb.

MeranpenMeTHbIE PE3yNbTaThl OCBOCHHS IMPOTPAMMBI  CPETHETO
o01iero 00pa3oBaHMsl TOKHBI OTPAXKATh:

OBiajleHUe YHHBEPCAJBLHBIMH Y4eOHBIMU MO3HABATEJIbHBIMH
AEeMCTBUSMM:

1) 6a30BBI€e JJOrHUecKne aeicTBHS:



CaMOCTOSITEIbHO (POPMYIMpPOBaTh U aKTyaJUu3UPOBATH MpoOJiEMYy,
paccMaTpHBaTh €€ BCECTOPOHHE;

WCIOJb30BaTh TMPU OCBOCHUU 3HAHUM TPUEMBI  JOTUYECKOTO
MbIlIJIEHUs:  (aHanM3a,  CHHTE3a, CpaBHEHHUS,  KiacCU(UKALUH,
000011IeHNs ), pACKPBIBATh CMBICII OMOJIOTHYECKUX MOHITUH (BBIACISITh UX
XapaKTepHbIE MPU3HAKU, YCTAHABIUBATE CBSI3U C IPYTUMH MOHSITHUSIMH);

OTIPENIENATh 1NN JIeSITEIIbHOCTH, 3a7aBas MmapamMeTpbl U KpUTEpUU
WX  JOCTHKEHHUS, COOTHOCHUTH  PE3yJbTaThbl  JIEATCIIBHOCTH  C
MOCTaBJICHHBIMH 1IEJISIMU;

UCIIOJIH30BaTh OMOJIOTMYECKHUE TOHATHUS JIJIsi 00BsICHEHUS (DAKTOB U
SIBJICHUW KUBOU IPUPOJIBIL;

CTPOUTH JIOTUUECKHUE paCCYXKJeHUs (MHIYKTUBHBIC, NETyKTUBHBIC,
0 aHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTHM U TMPOTUBOpEYHUs B
paccMaTpUBaEMBbIX SIBJICHUSAX, (DOPMYIMPOBATH BIBOBI U 3aKIIFOUCHUS;

NPUMEHATh CXEMHO-MOJICJIbHBIC CPEJICTBA IS TMPEJICTABICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOILICHUM B HU3Y4a€MbIX OHOJIOTHYECKUX
00BEKTaxX, a TaKXKe MPOTUBOPEUYMM pPAa3HOTO POJA, BBISBICHHBIX B
pa3IUYHbIX HHGOPMAITUOHHBIX HCTOUHHUKAX;

pa3pabaTbiBaTh IJIaH peUIeHUs NpoOiemMbl ¢ Y4ETOM aHaiu3a
UMEIOIINXCSI MaTepUaIbHBIX M HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JIEATEIIBHOCTb, OIICHUBATh COOTBETCTBHUE
PE3YIBTATOB 1IEJISIM, OIICHUBATh PUCKH TOCJICACTBUHN JEATEIbHOCTH;

KOOPJIMHUPOBATh W BBINOJIHATH PabOTy B YCJIOBHUAX PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BUBaTh KpEaTHMBHOE MBIIUICHHE TMPU PEIIEHUU >KU3HEHHBIX
poOJIeM.

2) 0a30BbIe HCCJIeI0BaTeJIbCKHE IeiiCTBIA:

BJIa/JIeTh HaBbIKAMU Y4YEOHO-HUCCIEAOBATENILCKOW M  IPOEKTHOU
JEeSTEIBbHOCTH, HABBIKAMHM pa3pelIeHus MpoOJieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY TIOMCKY METOJOB  pEIIeHUs
NPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBIE BUJIBI JACSATEIBHOCTH IO TOJYYCHHIO
HOBOT'O 3HAHMSI, €0 MHTEPIIPETAINH, TPE0OPA30BAHUIO U MPUMEHEHUIO B
y4eOHBIX CHUTyallUsiX, B TOM 4YHCJIE€ TIPU CO3MaHUM Y4EOHBIX U
COIIMAJIbHBIX MTPOEKTOB;

dbopMuUpoBaT, Hay4yHBIM THUI MBIIUICHUS, BJIaJA€Th HAy4YHOU
TEPMUHOJIOTUEN, KIIOUEBBIMU MOHITUSAMU U METO/IAMU;

CTaBUTh W (GOpMyIuUpoBaTh  COOCTBEHHBIE  3aJayud B
o0pa30oBaTeIbHON IEATETbHOCTH U )KU3HEHHBIX CUTYaIIHSX;

BBISIBJIATH PUYMHHO-CJIEACTBEHHbIE CBA3W M aKTyaJU3UPOBAThH
3a/Jla4y, BBIABUTATh TUIIOTE3y €€ PEIICHUs], HAaXOJIUTh apryMEHTBHI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3aJaBaTh apaMeTpPbl U KPUTEPUU
pelieHus;

aHAJM3UPOBATH MOJYYEHHBIE B XOJI€ PELICHUS 3aJauyMl Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATH N3MEHEHUE
B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIlWsIM, OIICHHBATh TPHOOPETEHHBIN
OTIBIT;

OCYIIECTBIISITh I1E€JICHANPABICHHBIM TOUCK MEpPEeHOCca CPEJCTB MU
croco0OoB JIeUCTBUS B MPO(ECCUOHATBHYIO CPENY;



yMETh TEPEHOCUTh 3HAHUSI B TMO3HABATEIBHYIO U MPAKTUYECKYIO
0071aCTH KU3HEACIATEIILHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC WJEH, MpejjlaraTb OPUTMHAIbHBIC MOJIXOJbl U
pelieHus, CTaBUTh MPOOJIEMBI U 3aJla4yH, IO YyCKAIOUUe albTePHATUBHbBIC
pelieHus.

3) pabora ¢ nunpopmaumeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX UHPOpMAIUU (TEKCTE
y4e0HOro mocoOus, HAy4YHO-TIOMYJSAPHON JUTepaTrype, OMOIOTHYECKUX
CIOBapsiX W CHpPaBOYHHMKAX, KOMIIBIOTEPHBIX ©0a3ax [JaHHBIX, B
WNutepHere), aHanm3upoBath MHPOPMAIMIO PA3IMUHBIX BUIOB U (HopM
NpeACTaBICHUs, KPUTUYECKH OLICHHBAaTh €€ JIOCTOBEPHOCTb U
HEMIPOTHUBOPEUYUBOCTH;

dbopMynUpoOBaTh 3ampPOChl U MPUMEHSITh PA3IUYHBIE METOJBI TPHU
NOoMCKE M OTOOpe OMOoNOormvyecKkoil HHQPoOpMaluud, HEOOXOIUMOH s
BBITIOJIHEHUST YUEOHBIX 3a]1a4;

npuoOperarth OTIBIT UCITOJTb30BaHUS WH(pOpPMaIIMOHHO-
KOMMYHHUKATUBHBIX  TEXHOJOTHH,  COBEPIICHCTBOBATH  KYJIBTYPY
AKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOUpATh ONTUMAJbHYIO (DOpMy MpeacTaBIICHUS
ouosiorndeckoit uapopmaiuu (cxeMbl, rpaduKd, TUarpaMMbl, TaOJIHIIbI,
PUCYHKH U IPYTOEC);

UCIIOJIH30BaTh HAyYHBIA S3bIK B Ka4eCTBE CPeACTBa MpH pabore ¢
Oounonornyeckoil nHMopMaImeil: TpUMEHITh XUMUYecKue, pundeckue u
MaTEeMaTUYeCKUe 3HAKM M  CHUMBOJBI, (Qopmynbl, abOpeBHATypy,
HOMEHKJIATypy,  HCIIOJIb30BaTh M MpeoOpa3oBbIBaTH  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISITHOCTH;

BJIa/JIeTh HAaBBIKAMHU PACIIO3HABAaHUS W 3alUThl HHPOpPMAIIUH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBnajgenne YHHBepPCAIbHBIMU KOMMYHHKATHBHBIMU
AEeUCTBUAMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHKallUd BO BceX c(epax >KU3HU, aKTUBHO
y4acTBOBAaTh B JHAJIOTE€ WJIM JUCKYCCHHM IO CYIIECTBY O0OCYXKIaeMou
TeMbl  (YMEHHE 3a/JaBaThb  BOINPOCHL,  BBICKA3bIBaTh  CYXKICHUS
OTHOCUTEIBHO  BBITIOJIHEHUS  TpeJJiaraéMoll  3ajJadyd, Y4UThIBATh
WHTEPECHI U COTIIACOBAHHOCTD MO3UIIMNA JPYTUX YUYACTHUKOB JUAIOTA WA
JTUCKYCCHH );

pacmo3HaBaTh HeBepOalbHBIE CpeACTBa OOIIEHUS, TOHUMATH
3HAQYEHUE  COLUAJIbHBIX  3HAKOB, MPEINOCHUIOK  BO3HUKHOBEHUS
KOH(MDJIUKTHBIX CHUTyalluid, yYMETh CMsr4aTh KOHQIUKTHI M BECTH
MIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOCOOAMU OOIICHHWS W B3aMMOJICHCTBUSA,
MOHUMATh HAMEPEHHWS JAPYTUX JIOACH, TIPOSBISTh YBAKUTEIHLHOE
OTHOIICHHE K COOECETHUWKY M B KOPPEKTHOU ¢dopme (HOopMyITHUpoBaTh
CBOM BO3PaKCHHS;

pPa3BEPHYTO U JIOTMYHO W3JIaraTb CBOK TOYKY 3pPEHUS C
HCIIOJIb30BaHUEM S3bIKOBBIX CPE/ICTB.

2) coBMeCcTHasl 1eSITeJIbHOCTD:

MOHMUMAaTh W  WCTIOJB30BaTh TNPEHMYIECTBA KOMAHJAHOW W
WHJMBHUAYaJbHOW palbOThl MPU PEIICHUH OUOJIOTUYECKOW MpOoOJIeMBbl,



00OCHOBBIBaTb ~ HEOOXOAMMOCTb MPUMEHEHUS TPYHIOBBIX  (popM
B3aMMOJICUCTBHS NPU PEIICHUH YUeOHOM 3a/1au;

BbIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX ACHCTBUH C y4ETOM
OOLIMX UHTEPECOB U BO3MOXKHOCTEN Ka)KJI0T0 WeHA KOJUIEKTUBA;

OPUHUMATh LEIH COBMECTHOM NESITEIbHOCTH, OpraHU30BbIBAaTh U
KOOPJIMHUPOBATh JEUCTBUS N0 €€ JOCTHXKEHHMIO: COCTaBJIATH IUIaH
JNEUCTBUM, paclpelessiTb poad € YYETOM MHEHMH YYaCTHUKOB,
00CYXJ1aTh PE3yJbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAaueCTBO CBOEro BKJIAJa H KaXJOro Y4YacTHHUKA
KOMaH/Ibl B OOIIMI1 pe3yabTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npeajaratb HOBbI€ IPOEKTHI, OLIEHUBATh UJEH C TIO3UIIUU HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISITh ~ MO3UTUBHOE  CTPATErMYECKOE  ITIOBEJICHHE B
Pa3IUYHBIX CUTYalUsX, MPOSIBISATH TBOPYECTBO U BOOOpa)xkeHUE, OBbITH
UHUIUATUBHBIM.

OBy1aileHUe YHMBEPCATbHBIMH PeryJTHBHBIMU A1eHCTBUAMM:

1) camoopranusanmus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBISIBICHUS TIPOOJIEM U
UX PEIICHUS B )KM3HEHHBIX U YU€OHBIX CUTYaIUIX;

BbIOMpaTh HAa OCHOBE OMOJOTWYECKUX 3HAHUM 1IeNeBblE WU
CMBICJIOBbIE YCTAHOBKHM B CBOUX JICCTBUSAX U MOCTYIKAX MO OTHOIICHUIO
K KUBOI MPUPOJIE, CBOEMY 37]0POBBIO U 3JI0POBBIO OKPYIKAIOIINX;

CaMOCTOSATEIIbHO OCYIIECTBIISITH TO3HABATEIbHYIO JESTEIBHOCTD,
BBISIBJISITH MPOOJIEMBI, CTaBUTh U (DOPMYITUPOBATH COOCTBEHHBIE 3a]]aUH B
o0pa3oBaTeIbHON IEATETbHOCTH U )KU3HEHHBIX CUTYaLIUAX;

CaMOCTOSITEJILHO COCTaBIIATh TUIAH PEUICHUs MPOOJIEMBI C Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmMpATh paMKH y4yeOHOro TMpeJMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHNM;

JenaTh  OCO3HAHHBIM  BBIOOp, AapryMEHTHpOBaTh €ro, Oparth
OTBETCTBEHHOCTbH 32 PEILIECHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh  (DOPMUPOBAHMIO M TPOSBICHUIO  IHPOKOU
SPYAUIIMU B PA3HBIX OOJACTSIX 3HAHUM, IMOCTOSHHO IMOBBIMIATH CBOMU
00pa3oBaTeIbHBIN M KYIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

7aBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHBBI B
NEeSATENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJIAJIETh HAaBBIKAMU I[IO3HABATEJIbHON pe(dIeKCHU KaK OCO3HAHUSA
COBEPIIAEMBIX JEHCTBUN U MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YJITATOB U
OCHOBAHMi, HUCIOJIB30BATh MPUEMBI PEQIIEKCUH ISl OLEHKU CUTYallUH,
BBIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO NMPUHUMATH PEIICHUS IO
UX CHH)KEHHUIO;

OPUHMMAaTh MOTHUBBI M apryMEHTBl JIpyTUX [pU  aHAJIMU3€
PE3YJIBTATOB JIEATEIBHOCTH;

3) npuHATHE ce0s U APYTUX:

MIPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IPpUHUMATh MOTHBBI W apryMeHTBhl JpYrMX @pH aHajau3e
PE3YJIbTATOB JIEATEIbHOCTH;



MPU3HABATH CBOE MPABO U MPaBO APYIHMX HA OIIMOKHU;
pa3BUBaTh CIIOCOOHOCTh MOHHMMATh MHUP C TO3ULUUU JIPYroro
4eJI0BeKa.

NPEAMETHBIE PE3YJIBTATBI

[IpenqmeTHble  pe3yabTaThl OCBOEHHUS  COJEpXKaHUS  y4eOHOro
npeamera «buonorusi» Ha yrayOJEHHOM YpPOBHE OPHUEHTHPOBAHBI Ha
obecrnieuenue npoduiabHOro oOydeHUs oOywarommxcss Ouosioruu. OHH
BKJTIOYAIOT: crielupuyeckue s OMOJOTUM HAaydHbIe 3HAHUS, YMEHUS U
crocoObl JIEUCTBUIM MO OCBOCHMIO, MHTEPIPETANU U MPEOOPa30BAHUIO
3HaHUM, BUJBI JCATEIBHOCTH IO TOJYYEHUIO HOBBIX 3HAHUU U HUX
NPUMEHECHUIO B PA3UYHBIX yU4EOHBIX, a TAKXE B PEAJIbHBIX KU3HEHHBIX
cutyarusx. [lpenMeTHbie pe3ynbTaThl MPENCTABICHBI 1O  TrojJam
U3YUYECHUS.

[IpenqmerHble  pe3yiabTaThl  OCBOCHHUSI  Y4eOHOTO  MpeaMeTa
«buonorus» B 10 knacce nOMKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTHU B CHCTEME
€CTEeCTBEHHBIX HAayK, B (DOPMHUPOBAHUHM €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa, B TIO3HAHUU 3aKOHOB TIPUPOJLI M PEIICHHH MpoOIeM
pallMOHAJILHOTO  MPUPOJOTONB30BAaHMS, O BKJIAQJ€ POCCHUMCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIAJICHUE CUCTEMOW OHMOJIOTMYECKUX 3HAHWM, KOTOpas BKIIFOYAECT:
OCHOBOIIOJIArarolue OWOJIOTMUYECKUE TEPMUHBI W TOHATHS (XKU3Hb,
KJIETKa,  OpraHuM3M,  MeTaboJau3M, TOMEOCTa3,  CaMOpEeryJsLus,
CaMOBOCIIPOM3BEACHUE, HACIEICTBEHHOCTb, W3MEHUYHUBOCTb, POCT U
pasButHe), 6uonornyeckue Teopuu (kinerouyHas teopus T. IlIBanna, M.
[Inennena, P. BupxoBa, XpoMOCOMHas TEOPUS HACIEICTBEHHOCTH 1.
Moprana), yuenuss (H. . BaBumoBa — o I1eHTpax MHOrooobpasus u
NPOUCXOXKIEHUSI KYJIBTYPHBIX pacTE€HUM), 3aKOHbI (eZuHOOOpasus
NOTOMKOB TIE€PBOrO  MOKOJEHHUS, pPACLICIUICHUs, YUCTOThl TaMeT,
He3aBUCUMOro HacienoBanus ['. MeHpens, TOMOJOTHMYECKUX PSIAOB B
HaclieACTBeHHOM wu3MmeHuuBoctd H. WM. BaBunoBa), NOpUHIUIBI
(KOMIIEMEHTapHOCTH);

BJIAJ€EHUE  OCHOBHBIMH  METOJAMH  HAYYHOIO  IIO3HAHUS,
UCIIOJIb3YEMbIX B OHOJIOTMYECKUX MCCIIEIOBAHUAX >KUBBIX OOBEKTOB
(omucanue, u3MepeHre, HaOMI0ICHHE, SKCTICPUMEHT);

YMEHUE BBIACIATh CYIIECTBEHHbIE NPU3HAKU: BHUPYCOB, KIIETOK
MPOKAPUOT U  DYKAPUOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHU3MOB, B TOM d4HCIie OakTepuii, TpuOOB, pacTEHUM, KUBOTHBIX U
YeJI0BEKa, CTPOCHUSI OPTaHOB U CUCTEM OPraHOB PACTECHHI, KMBOTHBIX,
YeJI0BEKa, MPOLECCOB KUZHEACATEIbHOCTH, MPOTEKAIOIIMX B OpraHu3Max
pacTeHH, KUBOTHBIX M YEJIOBEKA, OMOJIOTMYECKHUX IPOIIECCOB: 0OMEeHa
BeHmeCTB  (MeTa0oim3M),  TPEBpAllCHUS  DHEPIHH,  OpOXKEHUS,
aBTOTPOGHOTO © TETepOTPOGHOTO THUIOB THUTAHUS, (OTOCHHTE3a U
XeMOCUHTE3a,  MHUTO3a, Me€io3a, TaMmeToreHe3a, AMOpHUOTeHe3a,
MOCTAMOPUOHAIBHOTO ~ Pa3BUTHS, PA3MHOXKEHHUS, HHAUBUIYAIbHOTO
pa3BUTHUA OpraHu3Ma (OHTOr€He3a), B3aUMOJICHCTBUSI T€HOB, TE€TEPO3HCa,
HCKYCCTBEHHOT'O0 0TOO0PA;

YMEHUE YCTaHABIMBATH B3aUMOCBSI3M MEXKIY OPraHOUIaMU KJIETKU
U UX QYHKIUSMU, CTPOCHUEM KJIETOK Pa3HbIX TKaHEW M UX (PYHKUUSIMHU,



MEXJly OpraHaMH U CHUCTEMaMd OpPraHOB y pAacCTCHHUH, KUBOTHBIX U
YyeloBeKa MU MX (PYHKIUAMH, MEXJIYy CUCTEMaMH OpPraHoB M HX
(YHKUMSAMH, MEXIy 3TanaMu OOMEHA BEIIECTB, ATalaMH KJIETOYHOIO
[MKJIA ¥ KU3HEHHBIX LHUKJIOB OPraHU3MOB, 3TanamMu SMOPHUOHATBLHOTO
pa3BUTHsI, TEHOTUIIOM U (PEHOTUIIOM, (DEHOTUNIOM U (PAKTOPAMH CPE.bI
o0uTaHUS,

YMEHUE BBISBIISATH OTIIMUUTEIbHBIC MPU3HAKHU JKUBBIX CUCTEM, B TOM
YHUCJIe PaCTCHUH, )KUBOTHBIX U YEJIOBEKA;

yMEHHE HCIIOJIB30BaTh COOTBETCTBYIOIIIHE apryMEHTBHI,
OMOJIOTMYECKYI0O TEPMUHOJOTHIO M CHUMBOJMKY IS JOKa3aTeIbCTBa
POJICTBA OPTraHU3MOB PA3HBIX CUCTEMATHYECKUX TPYIIIL;

yMEHUE peniaTb OWOJOTHYECKHE 3a7auM, BBISBIATH NPUYHUHHO-
CICJCTBEHHBIE  CBSI3M  MEXJY  HCCICAYEeMbIMU  OHOJOTHYECKUMHU
nmpolieccaMu M SIBJICHUSIMH, JieJaTh BBIBOJABI U MPOTHO3bI HA OCHOBAaHUHU
MOJIYYEHHBIX Pe3yJIbTaTOB,;

YMEHUE BBINIOJHATH JA0OpAaTOpPHBIE M TMPAKTUYECKHE PalOThI,
coOmoaTe TMpaBuja Mpu pabore ¢ y4eOHBIM U JIaOOPAaTOPHBIM
000py10BaHUEM;

YMEHHUE BBIJIBUTATh TUIIOTE3bI, TPOBEPSITH UX AKCIIEPUMEHTATLHBIMU
cpeactBaMu, (GOpMyIHpys Iledb  HCCICAOBaHUSA, AaHAJIU3UPOBATH
MOJIYYEHHBIE PE3YJIbTaThI U JICJIaTh BHIBOJIBI,

yMEHHE Y4YacTBOBaTh B Y4e€OHO-MCCIICIOBATEIIbCKON padoTe TI0
OMOJIOTHH, DKOJIOTHHW W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJIBHBIX
HAy4YHBIX OOIIECTB, M MyOJIUYHO MPEACTABIAThH MOJTYyUYEHHBIE PE3yIbTaThl
Ha YYEHUYECKUX KOH(PEPEHITUX;

yMEHHE  OLIEHUBATh  JTUYECKHE  AaCHeKThl  COBPEMEHHBIX
UCCJIeIOBaHUA B 00JacTH OMOJIOTMM W MEIMIMHBI (KIOHUPOBAaHHE,
MCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAMPABIEHHOE W3MEHEHHWE IreHOMa U
CO37laHNE TPAHCTEHHBIX OPraHU3MOB);

yMEHHUE OCYIIECTBISIT ~ OCO3HAHHBI  BBIOOD Oymymieit
npodecCHoHaIbHON JIEITSIIBHOCTH B 00JAacTH OWOJOTUM, MEIUIIUHBI,
OMOTEXHOJIOTUH, BETEPUHAPHHU, CEIBCKOTO  XO3SMCTBa, IHIICBOM
IPOMBIIIIEHHOCTH, yrayOmsTh M03HABATEIILHBIM UHTEpeEC,
HaIlpaBJIEHHBIA Ha OCO3HAHHBIN BBHIOOP COOTBETCTBYIOIIEH Mpodeccuu U
POJOJIKEHUE OMOIOTMYECKOr0 00pa30BaHUsS B OPraHU3AIUSAX CPEIHEro
mpodeCcCHOHAIBLHOTO U BBICIIET0 00Opa30BaHUA.

[IpenmeTHble  pe3ynbTaThl  OCBOCHHS ~ y4yeOHOro  mpeaMera
«buonorusi» B 11 knacce NOMKHBI OTPaKaTh:

c(hOopMHUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTHU B CHCTEME
€CTECTBEHHBIX HAyK, B (OPMUPOBAHMUH COBPEMEHHON €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB MNPHUPOALI U PEUICHUU
AKOJIOTUYECKUX MPOOJIEM 4YEIOBEYECTBA, a TAKXKE B PELICHUHU BOIIPOCOB
palMOHAIBLHOIO IPUPOJIONOJIb30BAHMS, U B (POPMUPOBAHUH LIEHHOCTHOTO
OTHOLLIEHHUSI K MpUpoje, OOIIECTBY, YEIOBEKY, O BKIIA/IE POCCUMCKUX U
3apyO0eKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

YMEHHE BIAJETh CHUCTEMOW OMOJOTHMUYECKUX 3HAHWHA, KOTOpas
BKJIIOYAET OMNPENENICHUS] U MOHUMAHUE CYIIHOCTH OCHOBOIOJIATraroIINX
OMOJOTUYECKUX TEPMUHOB WM TIOHATHH (BUI, dKOCHUCTeMa, Ouocdepa),
Ouosiornueckue Teopuu (dBosronuoHHas Teopuss Y. JlapBuHa,
CUHTETHYecKasi Teopus 3Boitounn), yuenus (A. H. CeBepruioBa — o myTax
1 HanpasieHusx 3Bontonun, B.W. Bepuanckoro — o 6uocdepe), 3aKOHBI



(renetnueckoro paBHoBecus [[x. Xapau u B. BaiinOepra, 3apoasiiiieBoro
cxoactBa K. M. bapa), npasuna (Mmunumyma FO. JInubGuxa, sxonoruyeckoit
NUpaMuabl SHEPrun), runotesbl (runote3a «mupa PHK» V. I'nnbepra);
YMEHHE BIAJCTh OCHOBHBIMH METOJaMH HAYYHOTO TO3HAHUSA,
UCITOJIb3YeMBIMHA B OMOJIOTHYECKUX HMCCICTOBAHUSAX JKUBBIX OOBEKTOB W
sKocucTeM (omucaHue, W3MEpeHHe, HaOMIoJeHUe, OSKCIEPUMEHT),
croco0aMy BBISBIICHUS M OIICHKHM aHTPOIIOTCHHBIX W3MEHEHUH B

PUPOJE;

yMEHHE  BBIJCIATH CYIIICCTBCHHBIE NPU3HAKH: BUJIOB,
OMOreoleHO30B, dJKocucTeM U Ouocdepsl, CTaOWIM3UPYIOLLETO,
JBWDKYIIIETO " pa3phIBAIOIIETO €CTECTBEHHOTO orbopa,
QJIJIOTIATPUYECKOTO M CHUMIATPUYECKOTO BUI000pa30BaHUS, BIUSHUS
JBYDKYIIAX CHIT IBOJIOLIUN Ha TeHO(OH]T HOIYJISIITUH,

NPHUCIIOCOOJICHHOCTH OPTraHW3MOB K cpelae OOWTaHWs, 4YepelOBaHUS
HAIPABJICHUH 3BOJIIONMH, KPYrOBOPOTa BEIIECTB M IOTOKA DHEPTUU B
IKOCUCTEMAX;

YMCHHE  YCTAaHABIMBAaTh B3aWMOCBS3M  MEXAY  IIPOIECCAMHU
DBOJIIOIMH, JABWKYIIUMH CHJIAMU  aHTPOIOreHe3a, KOMIIOHCHTaMHU
Pa3TUYHBIX 3KOCUCTEM M MPUCITOCOOICHUSIMH K HUIM OPTaHH3MOB,;

YMCHHE BBISIBJIATh OTJIMYUTCIIBHBIC TPU3HAKU JKUBBIX CHCTEM,
IPHUCIIOCOOJICHHOCTh BHJIOB K Cpejle OOuTaHWs, aOWOTHYECKHX U
OMOTHYCCKUX KOMIIOHCHTOB JKOCHUCTEM, B3aMMOCBS3€i OpraHM3MOB B
CoOOIIeCTBaX, AaHTPOIOTCHHBIX W3MCHCHUH B OJKOCHCTEMax CBOCH
MECTHOCTHU;

yMEHHUE UCITIOJTb30BaTh COOTBETCTBYIOIIIHE apTyYMEHTBHI,
OMOJIOTUYECKYI0O TEPMUHOJIOTHIO W CHUMBOJHUKY JUIS JI0Ka3aTeIbCTBa
POJICTBA OPTraHM3MOB PAa3HBIX CUCTEMATHUYECKHUX TPYIII, B3aHUMOCBS3U
OpraHu3MOB W cCpeabl OOWUTaHMs, €JAWHCTBA YEJIOBEYECKUX pac,
HEOOXOAUMOCTH COXPAaHEHHS MHOTOOOpa3vs BHJIOB U DKOCHCTEM Kak
YCJIOBHS COCYIIIECTBOBAHUS MIPUPOIBI U YEIIOBEUCCTRA,;

yMEHHE pemniaTh OWOJOTHYECKHE 3aJa4M, BBISBIATh NPHUYHHHO-
CICJCTBEHHBIE  CBSI3M  MEXKIY  HCCICIYEeMBIMH  OHOJOTHYECKUMH
npoleccaMy M SIBJICHUSMH, JeJaTh BBIBOABI M MPOTHO3bI HA OCHOBAaHHUH
MOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHHE BBITIOIHATH JA0OpAaTOpPHBIE M MPAKTHYECKHE PabOTHI,
coOmoMaTh TMpaBwiia TpU  padoTe ¢ Yy4eOHBIM U J1aOOpPaTOPHBIM
000opyTI0BaHUEM;

YMEHHUE BBIJIBUTATh THIIOTE3bI, IPOBEPATH UX AKCIICPUMEHTAILHBIMU
cpenctBamu, GOpPMYNIHpPYsS IENb  HCCIENOBaHUA, AaHAIU3UPOBATH
MTOJTyYEHHBIE PE3YIbTATHI U ICIaTh BBIBOJIBI,

YMEHHE Yy4acTBOBAaTh B Yy4EOHO-HCCIIEIOBATEIBCKON paboTe To
OMONIOTHH, DKOJIOTMH W MEIUIIMHE, TPOBOJAMMON Ha 0a3e MIKOJIbHBIX
Hay4YHBIX OOIIECTB, M IMTYOJMYHO MPEACTABIATH IMOJTYyYCHHBIC PE3YIbTAThI
Ha YYEHUYECKUX KOH(DEPEHITUSX;

YMEHHE OIICHUBATh THIOTE3bl U TEOPUH O MPOUCXOXKICHUU KU3HH,
YeJioBeKa M YEIOBEUECKHUX pac, O MPUYUHAX, TIOCIEACTBUSIX U CIIOCO0ax
MpeIOTBpalIeHHs TI00aTbHBIX U3MEHEHHH B Onocdepe;

yMEHHE OCYIIIECTBIISITh OCO3HAHHBIN BEIOOD Oymyreit
npoheCCHOHAIBHON JIeITETLHOCTH B 00JacTH OWOJOTHH, 3KOJIOTHH,
MPUPOAOIIONB30BAHNS, MEIUIUHBI, OWOTEXHOJOTHUH, TICUXOJIOTHH,
BETEPUHAPHH, CEIBCKOTO XO3SAWCTBA, TMHUINEBONH MPOMBIILICHHOCTH,



yrayOnsTh TMO3HABATENbHBIA HMHTEPEC, HANPABICHHBIH HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOLIEH MPOPECCUH U MPOAOIKEHUE OMOIOrMYECKOTr0

00pa30BaHMs B OPTaHU3AIMIAX CPETHEr0 MPo(hecCHOHATFHOTO U BBICIIETO
oOpa3zoBaHus.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
Ne HaumeHoBaHue KoJsmyecTBo 4yacoB
DJIeKTpOHHbIe (LN (POBbIE)
n/ pa3aesioB M TeM KonrpouabHubie IIpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE pecypcChl
n NnporpamMmbl padoTbI padoThI
1 buonorus kak Hayka 1
) JKuBbie CHCTEMBI U UX 5
M3y4YeHne
3 Buomornsa xieTkn 2 0.5
Xumuyeckas
4 10 1
OpraHu3anus KiIeTKN
5 Crpoenue u GyHKIIUN g 5
KJIETKH
OOMeH BelecTB 1
6 MpEeBpaLICHUE YHEPTUU 9 1
B KJIETKE
HacnencrtBennas
7 nHpopManus u 9 0.5
peanu3zauus e€ B KIETKe
JKu3HEHHBIH 1TUKIT
8 6 1
KJIETKH
Crpoenue u GyHKIUH
9 17 1.5
OpraHu3MOB
10 PazmHoOxeHuE 1 8 1.5




pa3BUTHE OPraHU3MOB
I'eneruka — Hayka o
1 HAaCJEACTBEHHOCTH U ) 0.5
W3MCHUYUBOCTH
OpraHU3MOB
2 | oreersenmoes 10 !
13 3aKOHOMEPHOCTH 6 .
W3MEHUHUBOCTH
14 I'enetnka yenoBeka 0.5
15 Cenekiusi OpraHu3MOB 4 1
buoTexnonorus u
16 CUHTETHYECKAS 4
ounosorust
17 Pe3epBHOE BpeMst 1
OBUIEE KOJIMYECTBO
102 13

YACOB II10 ITPOTPAMME




11 KVIACC

Ne
n/
n

HaumenoBanue
pa3iesioB U TeM
MPOrpamMmbl

KoaunuecTBo 4acos

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThbI

duexkTponHbie (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

3apoK/IeHNE U pa3BUTHE
HBOJTIOITMOHHBIX
MpPEJICTaBICHUN B
ounosioruu

MukposBontonus u eé
pe3yJIbTaThI

14

MakposBomtonus u e€
pe3yiIbTaThl

[Ipoucxoxaenue u
pa3BUTHE )KU3HU Ha
3emiie

15

1.5

[Ipoucxoxnenue
YyeJloBeKa —
AHTPOTIOTCHE3

10

DKOJIOTHS] — HayKa O
B3aMMOOTHOLIEHUAX
OpraHu3MOB U
HaJJOpPraHU3MEHHBIX
CUCTEM C OKpYXKarolen
cpenou

0.5

Opranusmsl 1 cpena

1.5




YACOB II10 ITPOTPAMME

obuTaHus
DKOJIOTHS BUJIOB U
8 . 9 0.5
TTOTTYJISITTAH
DKOJIOTHUsI COOOIIECTR.
9 DKOJIOTHYECKHE 12 0.5
CUCTEMBI
10 buocdepa — rnodanbHas 6
IKOCUCTEMA
Yenosek u
11 6
OKpY’KaroIas cpejia
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO
102 7.5




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHBbIE
padoThI

IIpakTH4eckue
padoThI

Henensn
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

buonornsa xak koMIniekcHas
HayKa M KaK 4aCTb
COBPEMEHHOTO OO0ITeCTBA

JKuBrie cucTeMBbl U UX
CBOMCTBaA

YpoBHEBast opraHuzanus
YKUBBIX CHCTEM

Hctopust OTKpBITUSA U
W3YYEHHUS KIICTKU.
Knerounas teopust

Meto1bl MOJIEKYJISIPHOU 1
KJIETOYHOM OMOJIOTHH.
[IpakTnueckas pabora
«3yueHmne MeTo0B
KJIETOYHO OmoJsioruu
(xpomatorpadus,
anektpodopes,
middepeHunanbHoe
uentpudyruposanue, [TL[P)»

0.5




XUMHYECKUHA COCTAB KJIETKU

MuHepanbHbl€ BellecTBa
KJIETKHU, UX OMoJiornyeckas
poJIb

Oprannueckue BenecTBa
KJIETKH — OCJIKH.
JlabopaTtopHnas pabota
«O0bHapyxeH#e 0EIKOB C
MTOMOIIBI0 KAYECTBEHHBIX
peaxkuuin»

0.5

CoiicTBa, KIaccuQUKaIus 1
dbyHKIIMN OETKOB

10

Opranuueckue BelecTBa
KJIETKH — YTJICBOJIbI

11

Opranuueckue BelecTa
KJIETKU — JIAMHAIBI

12

HykiienHOBBIE KHCIIOTBI.
JIHK u PHK. JIabopaTopHas
pabota «HccienoBanue
HYKJICMHOBBIX KUCIIOT,
BBIJICTICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO.
Jpyrue
HYKJIe03uATpUudochaTsl
(HT®)




14

CexBenupoBanue [IHK.
MeToapl TEHOMUKH,
TPaHCKPUTITOMUKH,
MPOTEOMUKHU

15

Meronas! CTpyKTYpHOHI
Oouonoruun

16

Ture! KIETOK.
[IpoxapuoTndeckas KieTka

17

Crpoenne s3yKapruOoTHYECKOM
kieTku. [IpakTnaeckas
pabota «3ydeHue CBONUCTB
KJIETOYHOI MeMOpaHbI»

0.5

18

[ToBepxHOCTHBIN anmapat
KIIETKU

19

OnHomeMOpaHHbBIE
OpPTraHOUIBI KJICTKH.
[IpakTrdeckas padora
«M3yueHue TBHIKECHUS
LUTOILIa3MEI B
PaCTHTEIBHBIX KIETKAaX)

0.5

20

[TomyaBTOHOMHEBIE
OpraHOU/IbI KJIECTKU:
MUTOXOHJIPUH, TUIACTU/IBL.
JIaGoparopHas paboTa
«HccnenoBanue miua3mMosan3a
U JIeTUIa3MOJIH3a B

0.5




PACTUTCIIBHBIX KIICTKAX»

21

HemeMOpaHHBIC OpraHOHIBI
KJIETKHA

22

Crpoenue u GyHKIUH SIpa

23

CpaBHHTENBbHAS
XapaKTEePUCTHKA KIIETOK
sykapuoTt. JlabopaTtopHas
paborta «M3ydeHue cTpoeHus
KJIETOK Pa3JIMYHBIX
OpPraHU3MOBY

0.5

24

Accummnsus u
TUCCUMITSAINAS — JIBE
CTOPOHBI META00TU3MA.
Tumsr 0OMeHa BEIECTB.
JlaGopaTtopnas pabota
«3yueHue KaTamTuTHIECKON
AKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMuIasbl WK
KaTaJias3bl)»

25

DepMEeHTaTUBHBIN XapakTep
peakiuii KIeTOYHOTO
MeTtabonu3Mma. JlabopaTopHas
pabota «3yuenue
(hepMEeHTaTUBHOTO
pacIlernyeH s MepoKCcuaa
BOJIOPOJIa B PACTUTENBHBIX U
KUBOTHBIX KIIETKAX»

0.5




26

benku-akTuBaTOpHl U OEIKH-
WHTHOUTOPEI

27

ABTOTpO(DHBIIA THIT 0OMEHA
BEILIECTB

28

doTocunTes

10

29

Xemocunres. JlaboparopHas
pabota «CpaBHEHHE
mporieccoB GOTOCHHTE3A U
XEMOCHHTE3a)

0.5

10

30

AHa’poOHbBIE OPraHU3MBbI.
Buner Oposxenust.
JlabopaTtopHnas pabota
«CpaBHEHHE MPOLIECCOB
OpO>KEHUSI U ABIXaHUSD»

10

31

AspoOHBIE OpTraHU3MBI.
DTanbl 3HEPTETUYECKOTO
oOmeHa

11

32

DHeprus MeMOpaHHOTO
rpaiu€HTa POTOHOB.
Cunres AT®: pabota
npoToHHON AT®-cuHTa3bI

11

33

Peakuuu MAaTpU4IHOI'O
CHHTC3a

11

34

Tpanckpunuusa —
MaTpuuHblii cuaTe3 PHK

12

35

TpaHcnsauus u e€ srarnsl

12




36

KonupoBanue aMMHOKHCIIOT.
Pounb pubocom B GnocuHTE3E
Oenka

12

37

Opranuzainys resoma y
MIPOKApUOT U FYKapHOT

13

38

MonekynspHble MEXaHU3MBbI
AKCIIPECCUU TEHOB Y
9yKapuoT

13

39

Bupycsl — BHeEKIIETOUHBIE
(hopMBI KU3HU U OOJTMTaTHBIE
napasursl. [[pakTnueckas
pabota «Co3ganue Mo ieIu
BHUpYyCa»

0.5

13

40

Bupychsie 3a6oeBanus
Yel0BeKa, )KUBOTHBIX,
pacTeHui

14

41

HanoTexnonoruu B
OHOJIOrUH U MCIHUIIMHEC

14

42

JKU3HEHHBIN IUKIT KIETKA

14

43

Marpuunsiii cuntes JTHK

15

44

Xpomocomsl. JlabopaTopHas
pabota «3yuenue
XpPOMOCOM Ha I'OTOBBIX
MUKpOIpenapaTax»

0.5

15

45

I[eHeHI/Ie KJICTKHU — MHUTO3

15

46

THIbI KIETOK. KapI/IOKI/IHe3 u

0.5

16




nuTokuHes. JlabopaTopHas
pabora «Habmonenue
MHUTO3a B KJIETKaX KOHYHKA
KOpeIlIka jyka (Ha TOTOBBIX
MUKpOIpernaparax)»

PGFYHﬂHI/Ifl JKHU3HCHHOTI'O

47 16
LUKJIA KJIETOK

48 OpranusM Kak eMHOE 11eJI0e 16
TkaHM pacTeHUN.

49 JlabopaTopHas pa(vSOTa 0.5 17
«3yuenue TkaHen
pacTeHuin»
TKaHM )XUBOTHBIX U

50 YeJIoBeKa. Ha6opaTopHaﬂv 0.5 17
pabota «M3yyeHue TkaHen
AKUBOTHBIX»
Opranbl. CUCTEMBI OpPraHOB.

51 JlaGopaTtopHnas pabota 0.5 17
«3yueHue opraHon
LIBETKOBOT'O PACTEHUS

52 Ornopa Tena opraHu3MoB 18

53 JIBr>keHrue opraHu3MoB 18

54 [Iutanue opraHu3MoB 18
[Iutranure No3BOHOYHBIX

55 YKWBOTHBIX. 19

HI/IH_[eBapI/ITeJ'ILHaH cucrema




YCJI0BCKa

56 JlpIxanue opraHu3mMoB 19
JIpIxaHue mo3BOHOYHBIX

57 19
YKUBOTHBIX U Y€JIOBEKa

53 TpaHcnopT BelecTB y 20
OpraHU3MOB
KposenocHas cucrema

59 MMO3BOHOYHBIX JKHBOTHBIX U 20
L ): 1]

60 Boigenenue y opraHusmMoB 20

61 3ammTa y opraHu3MOB 21

2 NmMmyHHas cucrtema )1
YyeloBeKa

63 PaznpaxxumocTs 1 perynsauus 21
y OpraHu3MOB
I'ymopanbHas perymsuus u

64 SHJIOKpPHUHHASA cucTeEMa 22
YKUBOTHBIX U YeJIOBEKa

65 @DopMBbI pa3MHOKEHHUS -
OpraHu3MOB

66 [TosoBOE pa3zmMHOXKEHKE 22

67 Meiio3 23
I'amerorenes. OOpa3oBaHue

68 U Pa3BUTHE TOJIOBBIX KIIETOK. 0.5 23

JIaGoparopHas paboTa




«M3ydenue crpoeHus
IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernaparax»

69

NuauBunyansHOE pa3BUTHE
OPraHu3MOB — OHTOT'€HE3

23

70

3akiagKa OpraHoB U TKaHEH
13 3apOJbIIICBBIX JIUCTKOB

24

71

Poctu Pa3BHUTUC )KNBOTHBIX.
JlabopaTtopHnast pabota
«BriaBnenne IMPHU3HAKOB
CXOJICTBA 3apOJIbIIIEH
ITO3BOHOYHBIX JKUBOTHBIX»

0.5

24

72

Pa3zmHoXeHue u pa3Butue
pactenuii. JlabopaTopHas
pabota «CtpoeHue opraHoB
Pa3MHOKEHHMSI BBICIIINX
pacTeHui»

0.5

24

73

Hctopus ctaHoBIeHUS U
Pa3BUTHSI TEHETHKHU KaK
HayK1

25

74

OcHOBHbIE IOHATHUSA U
CHMBOJIbI T€HETUKH.
JlaGopaTtopnas pabota
«Jlpo3oduina kak 00beKT
TeHETUYECKUX
HCCIIEI0BAaHUN

0.5

25




75

3aKOHOMEPHOCTH
HaCJIeIOBaHUS TPH3HAKOB.
Monorubpuanoe
CKpEeLIBaHHE.
[IpakTuyeckas pabora
"N3y4yeHue pe3yapTaToB
MOHOTHOPUHOTO
CKpeIlMBaHUs y 1po30duist"

0.5

25

76

[uTonornyeckne 0CHOBBI
MOHOTHUOPUHOTO
CKpelMBaHUS

26

77

AHanu3upyroiiee
ckpemuBanue. HenonHoe
JTOMUHUPOBaHUE

26

78

JluruOpuHOE CKpeInBaHUE.
[IpakTrueckas padota
«M3ydenue pe3yabTaToB
JUTUOPUIHOTO CKPEIIUBAHMSI
y 1p030QHIIBD)

0.5

26

79

LuTonornyeckue 0CHOBEI
JTUTHOPUTHOTO CKPEITUBAHUS

27

80

CHGHJ’IGHHOC HaCJICJOBAaHHUC
IIPpU3HAKOB

27

81

XpOMO COMHas TCOpHUA
HaCJICACTBCHHOCTHU

26

82

I'eneTuka momna

28




83

T'enoTnn kak 1egocTHas
cucreMa

28

84

['eHeTnueckuii KOHTPOJIb
pa3BUTHUS PAaCTCHUH,
JKUBOTHBIX U YEJIOBEKa

28

85

M3MeHYnBOCTH IPU3HAKOB.
Bunnr n3smenuuBoctu

29

86

MoaudukanroHHas
N3MEHYUBOCTH

29

87

BapuaunonHsslii psa u
BapHUaIlMOHHAS KPUBas.
JlabopaTtopHnas pabota
«HccaenoBanue
3aKOHOMEPHOCTEHN

MO TU(DUKAITHOHHO M
n3MeHunBOCTH. [locTpoeHue
BAapHUAIIMOHHOTO psla U
BapHallMOHHOW KPUBON»

0.5

29

88

I'enoTunuueckas
M3MEHYHUBOCTD.
KomMmOunarusHas
W3MEHYHMBOCTD

30

89

MyrannonHas
U3MEHYHMBOCTD.
IIpakTuyeckas padora
«MyTtanuu y 1po3o¢uisl (Ha

0.5

30




TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO TIpoIecca.
ONUreHeTHKa U
SIMI'CHOMHKA

30

91

I'eneTnka yemoBeKa.
[IpakTnueckas pabora
«CocraBiienne 1 aHaJIm3
POOCIOBHOM»

0.5

31

92

MeTtoIpI METUTIMHCKON
Te€HETUKH

31

93

3HayeHne MEIUIINHCKON
TEHETUKU B
MPEAOTBPAIICHUN U JICYCHUH
FeHETUYECKHUX 3a001eBaHMI
yeJjioBeKa

31

94

OcHOBHBIE IOHATHUS
cenekuuu. Jlaboparopuas
pabota «3yueHue copToB
KYJIBbTYPHBIX PACTCHUI U
MOPOJ TOMAITHUX
KUBOTHBIX»

0.5

32

95

MeTtoabl ceneKIIMOHHOM
paboTsl. JlabopaTopHas
pabora «M3y4ueHne MeTo10B

0.5

32




CEJICKLIUU PACTCHUI»

96

JocTmkeHus ceeKIuu
pacTeHUH U KUBOTHBIX.
[IpakTuyeckas padora

«IIpuBUBKa pacTeHHI»

32

97

CoxpaHeHue, u3y4eHue u
UCTIOJIb30BAHUE
TeHETHYECKUX PECYPCOB

33

98

buotexnonornsa xak HayKa 1
OTpacJib MMPOU3BOJICTRA.
[IpakTnueckas pabora
«M3ydenne 00BEKTOB
OMOTEXHOJIOT I

0.5

33

99

OCHOBHBIE HaIlPaBJICHUS
CHHTETHYECKOH OMOJIOTHU

33

100

XpOMOCOMHAs ¥ T€HHas
HUHXEHEepUs

34

101

Meannmackue
OMOTEXHOJIOTUH

34

102

PesepBHbIN ypoK.
[ToBTOpEHUE, 0000IICHNE,
cHUcTeMaTH3allns 3HaAaHUI

34

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

13.5




11 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Henensn
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OBoJroMoHHas Teopus Y.
JapBuHa

JIBHXKyIIHE CHTIBI
3BOJIIOIMH BUIOB 110 Y.

JapBuny

Boprba 3a cymectBoBanue,
€CTECTBEHHBIN U
HMCKYCCTBEHHBIN 0TOOD

dopmupoBaHHE
CUHTETUYECKOU TEOpUH
IBOJTIOIIHI

OTansl BOIIOIHOHHOTO
Iponecca: MUKPOIBOJIIOIUA
1 MaKpO3BOJIFOLUA

[Honynsauus —
3JIEMEHTapHas eMHULIA
SBOJIIOLIUHA

3aKOH reHeTHUYECKOTr0
paBHoBecus JIx. Xapau, B.
Baiin6epra. JlaboparopHas

0.5




pabota «BrisiBeHUE
W3MEHYMBOCTH Y ocoOei
OJIHOTO BHJIa»

OneMeHTapHbIE (HAKTOPHI
9BOJIIOLIUU

Dddext ocHOBaTETISI.
Dddext OyTHIIIOUHOTO
TOPJIBITITKA

10

Murpauvu. U3onammun
MTOITYJISLIAN:
reorpaduueckas,
OuoJiornyeckas

11

EcrecTBennslit oTOOpD —
HaIpaBJISIOMHN GaKkTop
ABOJTIOIIUHT

12

[TonoBoii oTOOP

13

[TpucnocobaeHHOCTD
OpPraHu3MOB KaK pe3ysIbTar
MUKPOIBOJIIOIUH.
JlaGopaTtopHas pabota
«U3yuenue apomopdo30B u
UAMOAIaTI TAIlH Y
pacTeHUi U KUBOTHBIX)

0.5

14

ITpumepsl
MPUCTIOCOONICHUH Y
OpPraHU3MOB:

0.5




Mop(doJIOTHYECKHE,
¢bu3noIOrNUecKue,
OMOXHUMUYECKUE,
MOBEJICHUECKHE.
Jlaboparopuas paboTa
«IIpucnocobienus
OpPraHU3MOB U UX
OTHOCHTEIIbHAS
1IeTIECO00Pa3HOCTH

15

Bun, ero xpurepun n
cTpykTypa. JlaboparopHas
pabota «CpaBHEHHE BUIOB
10 MOP(OJIOTUYECKOMY
KPUTEPUIO»

0.5

16

Crpykrypa Buaa

17

Bumoo6pazoBanue kak
Pe3yJIbTaT MUKPOIBOTFOIUH

18

CBi13b MHKPOSBOJIFOIUH U
SIUACMUOJIOINHU

19

Makpo3Botonus.
ITaneoHTOJIOrNYECKHE
METO/IbI U3yYCHHUS
9BOJIIOLUHU

20

buoreorpaduueckue
METO/bI U3yYECHUS
IBOJIIOLIUHI




21

OMOPHOTIOTUYECKHE U
CPaBHUTEIIHLHO-
MOP(OTIOTHISCKHE METO,IbI
H3YUYCHHS 3BOJTIOIINN

22

MonekynsapHo-
FeHETUUECKHE,
OMOXUMHYECKHE U
MaTEMaTHYECKHE METOIbI
W3Y4YEHUS IBOJIOLIUN

23

OO6111e 3aKOHOMEPHOCTH
9BOJFOINT

24

AJranTuBHAS paauanus.
HepaBHoMepHOCTh TEMIIOB
IBOJIIOLIUHI

25

Hayunsbie runoressl
MIPOUCXOXKACHUS KU3HU Ha
3emie

26

JloHnayuHblie
MIpe/ICTaBJICHUS O
3apOKICHUH KU3HU

27

OCHOBHBIC dTaIlbI
HeOpraHquCKOﬁ
3BOJIFOIINH

28

I'unote3sl 3apOKIACHUA
KHN3HH

10

29

Ucropus 3emin u MeToabl

0.5

10




€€ U3y4eHHUs.
JlaboparopHas paboTa
«M3ydeHne u onucaHue
HCKOIIA€MBIX OCTAaTKOB
JPEBHUX OPraHU3MOB»

30

HaganpHbIe dTarsl
OPraHNU4YeCKOM SBOJIIOIUN

10

31

DBOJIIOLUS DYKapHOT

11

32

OCHOBHBIE ATaIbI
SBOJIIOIIMH PACTUTEIHHOTO
mupa. [Ipaktnueckas
paborta «M3y4yenune
0COOEHHOCTEH CTPOCHUSI
pacTeHui pa3HbIX
OTJIETIOB»

0.5

11

33

OCHOBHBIE 3TaIIbI
3BOJIIOLUHU KUBOTHOT'O
MHpa

11

34

OBOJIIOLUS )KUBOTHBIX.
IIpakTuyeckas pabora
«3yuenne ocobeHHOCTEH
CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX»

0.5

12

35

PasButue xu3nu Ha 3emiie
110 5paM U Mnepruoaam

12

36

MaccoBsie BbIMUPpAHUA —

12




9KOJIOTMYECKHUE KPU3HUCHI
IIPOILIIOrO

37

CoBpeMeHHBIN
9KOJIOTHYECKHUM KPU3HUC,
€ro 0COOCHHOCTH

13

38

CoBpemMeHHas cuctema
OpPraHu4ecKOTO MPOILIOTO

13

39

OCHOBHBIE
CUCTEMATUYECKUE TPYIIIIBI
Opra’Hu3MoOB

13

40

AHTpPONIOJIOTHS — HayKa O
YEIIOBEKE

14

41

Pa3BuTune npencraBieHui o
MPOUCXOKICHUH YEIIOBEKA

14

42

Mecto yenoBeka B CUCTEME
OpPraHUYECcKOTo MHpA.
JlaGopaTtopHnas pabota
«M3ydeHne ocoOeHHOCTEH
CTpOEHUS CKelleTa
Yel0BeKa, CBA3aHHBIX C
MPSIMOXOKICHUEM»

0.5

14

43

JBrokyue cuiibl
aAHTpOIIOreHE3a

15

44

CooTHol1IEeHHE
OHMOJIOTUYECKUX U
COLIMABHBIX (PAKTOPOB B

15




aHTPOIIOreHe3e

45

OCHOBHBIE CTaIUA
aHTPOTIOTeHe3a

15

46

Ilaneorenerrka u
aJIeOr€HOMHUKA

16

47

DBOJIIOIHST COBPEMEHHOTO
YeoBeKa

16

48

Yenoseueckue pacsl.
[IpakTnueckas pabora
«M3yueHne 3K0I0THYECKUX
aJanTalyil 4YeJIoBEKay

0.5

16

49

MexIuCIUIIITMHAPHbBIE
METO/Ibl aHTPOIIOJIOTUH

17

50

3apoKICHUE U Pa3BUTHE
9KOJIOTUH

17

51

MeTob! 3KOJIOTHH.
JlaGopaTtopHnas pabota
«M3ydenune MeTo10B
IKOJIOTUIECKUX
WCCIIEIOBAHUIN

0.5

17

52

3HadYeHME SKOJIOTHYECKUX
3HAHUI JJI1 4YCJIOBCKA

18

53

Dkonorudeckue GpakTopsl

18

54

AbuoTtnueckue GpakTopsl.
CBeT Kak 3KOJIOIMUEeCKHit
¢axTop. JIabopaTopHas

0.5

18




pabota «BrisiBeHUE
MIPUCTIOCOOICHUIA
OpPraHru3MoOB K BJIMSHHIO
CBETa»

55

AbGunotnueckue GaKkToOpsl.
Temmnepatypa kax
IKOJIOTUYECKHUH (paKTop.
JlabopaTtopHnast pabota
«Brp1siBIeHUE
MPUCTIOCOOTIEHUH
OpPraHWU3MOB K BIUSHHUIO
TEMITePaTypPhI»

0.5

19

56

AOGuoTtndeckue (HakTopsl.
BnaxxHocTh Kak
9KOJIOTUUYECKHUH (haKToP.
JlaGopaTtopnas pabota
«AHaTOMHUYECKHE
O0COOCHHOCTH pacTEHU U3
Pa3HbIX MECT OOUTAHUS

0.5

19

57

Cpensl oOuTaHus
OpraHu3MOB

19

58

buonornueckue PUTMBI

20

59

XKuznennsie Gopmbl
OpraHu3MOB

20

60

buoTtnueckue pakropsl

20

61

3HaucHUEe OMOTUYECKUX

21




B3aUMOJACUCTBUH I
CYILIECTBOBAHUS
OPraHu3MOB B CcpeJie
oOuTanus

62

DKOJOTUYECKUE
XapaKTePUCTHKHU
TTOTTYJISIITIHN

21

63

OcCHOBHBIE TTOKa3aTeNN
HOHYJ'ISII_[I/II/IZ YHUCJIICHHOCTD,
MJIOTHOCTh, BO3PACTHAS H
MOJIOBasi CTPYKTYypa

21

64

OcHOBHEBIE TIOKa3aTeIn
MOMYJSALUN: POKIAEMOCTD,
MPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPaIlUU

22

65

DKOJIOTHYECKasi CTPYKTypa
MOMYJISIIIUH

22

66

JluHamuKa NOMysiuu U eé
perynauus

22

67

Kpussie pocta
YUCIIEHHOCTH MOMYJISIIHH.
KpuBbie BKUBaHUS

23

68

DKoslornyeckas HUIla
Buja. JlaboparopHas
paboTa «IIpucnocobneHus
CEMsIH paCTEHUHU K

0.5

23




pacceneHuIo»

Bun kak cucrema

69 . 23
TIOMYJISLIAMA
3aKOHOMEPHOCTHU

70 MIOBEJICHUS U MUT AL 24
YKUBOTHBIX
Coo011ecTBO OpraHu3MoB

71 24
— OHMoI1IeHO03
DKOoCHCTEMA KAaK OTKpPBITas

72 24
cucrema
KpyrosoporT BemiecTs u

73 ITOTOK PHEPTHH B 25
IKOCUCTEME
OcHOBHBIE TIOKA3aTENN

74 25
9KOCUCTEMBI

75 DKOJOTUYECKUE MUPAMUJIBI 25
N3menenus cooOmiectB —

76 26
CYKIIECCUU
[IpupoaHbIe 5KOCUCTEMBI.

77 DKOCHUCTEMBI 03€p U PEK. ”
DKOCUCTEMBI MOpEHN U
OKEaHOB
IIpupoaHbIe S5KOCUCTEMBI.

78 DKOCHUCTEMBI TYHJIP, JIECOB, 26

CTenel, yCThIHb




79

AHTpOIIOTE€HHBIE
9KOCUCTEMBbI

27

80

Ypb60o3KoCHUCTEMBL.
[IpakTuyeckas pabora
«M3ydeHne u onrcaHue
ypOOIKOCHUCTEMBI

0.5

27

81

3aKOHOMEPHOCTH
(hopMupOBaHUS OCHOBHBIX
B3aMMOICUCTBHI
OpPraHW3MOB B 3KOCHCTEMAaX

26

82

MexaHn3MBI BO3JIEHCTBUS
3arpsI3HEHUN PA3HBIX TUIIOB
Ha CyOOpPTaHM3MEHHOM,
OpPraHU3MEHHOM,
MOMYJIALIMOHHOM U
SKOCHCTEMHOM YPOBHSIX

28

83

buocdepa —
oOmIeruIaneTapHast
o00oJ104yKa 3emMitn

28

84

VYuenune B. U. Bepnaackoro
o buocdepe

28

85

3aKOHOMEPHOCTHU
CyliecTBOBaHMS Ouocdepsl

29

86

KpyroBopoTsl BeliecTs u
OMOTE€OXMMHUYECKHUE [IUKITBI

29

87

30HaJIBHOCTH Ouochepsl.

29




OcHOBHBIE OMOMBI CYILIH

88

YcroitunBocTh 6HoCcheps

30

&9

DKOJIOTUYECKHUE KPU3HCHI U
UX TIPUYUHBI

30

90

Bo3znelicTBue uenoBeka Ha
ouochepy

30

91

AHTpOTIOT€HHOE
BO3/ICHCTBUE HA
pacTUTENbHBIN U
YKUBOTHBIN MU

31

92

OxpaHa npupoibt

31

93

OCHOBHbBIE TPUHLIUIIBI
YCTOWYUBOTO Pa3BUTHUSA
YeJI0BEYeCTBa U MIPUPO/IbI

31

94

PanmmonanpHoe
MIPUPOJIOTIONIb30BAHUE U
COXpaHEHHEe
OHOJIOrMYECKOI0
pazHooOpa3zus 3emin

32

95

O060011IEHHE IO TEME
«MUKpO3BOJIIONUA U €€
pe3ynbTaTh»

32

96

O060011IeH1E IO TEME
«MaxkpodBoJronus 1 e€
pEe3yIbTaThDY

32

97

O060011IEHNE IO TEME

33




«IIpoucxoxenue u

pa3BUTHE )KU3HU HA 3eMIIe)»

98

O0600meHne 1o Teme
«IIpouncxoxaenue

YCJIOBCKA — aHTPOIIOTCHE3)

33

99

O06061eHue 1o Teme
«DKOJIOTHSI — HayKa O
B3aMMOOTHOIICHUAX
OpPraHU3MOBY

33

100

O6001menue mo Teme
«Opra"nusmsl U cpena
oOUTAHUS

34

101

O00011IeHNE IO TEME
«IKOJIOTHS BUIOB U
MOIYJIS LA

34

102

O60061eHue o Teme
«buocdepa — rinodanpHas
IKOCHCTEMAY

34

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102

7.5







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET
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