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HNOACHUTEJBHAS 3AIIUCKA

[Iporpamma mo ydeOHOMY mnpenmety "buomorus" (manee - Ouosorus) Ha
YPOBHE CpeHero ofmiero oopasoBaHus pazpaboTaHa Ha ocHOBe DenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Kouuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKEHUM (PenepanbHoil pabouei mporpaMMbl BOCIIUTAHHUS.

VYuebnrpiii npeamer «buonorus» yrayonéHHoro ypoBHs u3ydenms (10-11
KJIACChI) SIBJSIETCS OJAHUM W3 KOMIIOHEHTOB IpenMeTHON obnactu «EcTecTBeHHO-
HayuyHble npeaMmeThiy. CornacHo nonoxenussm @I'OC COO npoduiibHble yueOHBIE
OpeIMeThl, H3y4aeMble Ha YrIyOJIEHHOM ypOBHE, SBISIOTCA  CIOCOOOM
mubdepennmaniuy  oOy4eHHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUsS U
NPU3BaHbl 00ECMEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIUM, CPEIHUM
o0umMM, cpeHUM MpodecCHOHANBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Yy4eOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE pEIIEHHE OO0pa30BATENbHBIX, BOCIHUTATENbHBIX M Pa3BUBAIOIIUX
3a/a4, CBA3aHHBIX C MNpoQopueHTauueld O00yJaromuxcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHON 00JIacTU HayyHOrO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIIMHOM, SKOJIOTHUEN, TICUXOJIOTUEH, CIIOPTOM WJIA BOCHHBIM JICJIOM.

[Iporpamma no yuebHomy npeamery "buonorua" qa€r npeacraBieHue o LEu
U 3a7a4ax M3y4yeHus yuyeOHoro mpeamera «buonorus» Ha yriiyOJIEHHOM YpOBHE,
onpezenser o00s3arenbHOe (MHBAPUAHTHOE) TPEIMETHOE COJEpKAHUE, €ro
CTPYKTYpHpPOBAaHME IO pa3JenaM M TeMmaM, paclpefereHue I0 Kiaccam,
PEKOMEHyeT MOCIEAOBATEIbHOCTh HM3YyYEHUs YYEOHOro marepuana ¢ y4EToM
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipoliecca,
BO3pAaCTHBIX 0COOCHHOCTEN 00yUaromuxcs. B nmporpamme no 6uonoruu peann3oBaH
IOPUHLHUI TPEEMCTBEHHOCTHU C U3yYEHHEM OMOJIOTUU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHusi, Oyarogaps dYeMy MpPOCMAaTPUBAETCsl  HAIMpPAaBJICHHOCTh  Ha
nocjieylomiee pa3BUTHE OHOJIOTMYECKUX 3HAHWM, OpPUEHTUPOBAHHBIX Ha
dbopMUpOBaHUE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTMYECKOTO
MBILIUICHUS, IPEICTAaBICHUI 0 30POBOM 00pa3e KU3HHU, HA BOCTIUTaHHE OEPEKHOTO
OTHOILIEHUS K OKpY’Karolel npupoiHoi cpeae. B mporpaMme mo OGMosioruu Takxe
MOKa3aHbl BO3MOXKHOCTU YyuyeOHoro mpeamera «buonorusi» B peanu3aiuu
tpeboBanuit ®I'OC COO K IUIaHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U
IPEIMETHBIM pe3yibTaTaM 00y4ueHus 1 B JOPMUPOBAHIN OCHOBHBIX BHJIOB Y4EOHO-
NO3HABATEIbHON JEATEbHOCTH OOYy4YaloIIMXCA [0 OCBOCHHIO COJEPKAHMS
OMOJI0TMYECKOro 00pa3oBaHMs HA YPOBHE CPEIHEro 00111ero oopa3oBaHusl.

VYueOnbii npeamer «buonorus» Ha ypoBHE CpeaHero ooimiero oOpa3oBaHUS
3aBepiaeT OMOJIOrHIecKOe 00pa30BaHKE B IIIKOJIC M OPUEHTUPOBAH HA PACIIIMPEHUE
U YIriIyOJIeHHE 3HaHUI 00y4aroluxcs 0 )KUBOUM MPUPOJIe, OCHOBAX MOJIEKYJISIPHON U



KJIETOYHON OMOIOTHU, SMOPUOJIOTHHM U OMOJIOTUN PAa3BUTHS, T€HETUKH, CEJICKIINH,
OMOTEXHOJIOTUH, SBOJIOIIMOHHOTO YUYEHUS U IKOJIOTHH.

N3yyenue yueOHoro mpeamera «buomorus» Ha yriiyOJIGHHOM YPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYYaIOUIMXCS K TMOCIEAYIOMIEMY IOIY4YCHUIO
Ouosioruyeckoro  oOpa3oBaHUsT B By3aX M OpraHM3alusX  CpPEIHEro
npodeccronaabHOro oopazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIIsIET CUCTEMA
OMOJIOTUYECKUX  3HAHWUW, TONYYEHHBIX TIPH HW3YYEHUH  OOyYaAIOIIMMHUCS
COOTBETCTBYIOIIUX CUCTEMATUYECKUX Pa3fesioB OMOJIOTHU Ha YPOBHE OCHOBHOTO
oburero obpazoBanusi, B 10—11 kmaccax 3Tv 3HaHUsA TONy4YalOT pa3BuTHe. Tak,
pacHIMpEeHbl W YIIIyOJIeHbl OMOJOTMYECKHWE 3HAHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME 4YeIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JIOTIOTHUTEIIBHO BKJTFOUCHBI OMOJIOTHUECKHE CBEICHUS TIPUKIIATHOTO U TTIOMCKOBOTO
XapaKkTepa, KOTOPbIe MOXKHO HCIIONb30BaTh KaK OPUEHTHUPHI JJisi MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OUOJIOTMYECKHMX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSMH, TIOTYYCHHBIMU OOYYAIOMUMHUCS TIPU U3YICHHUU
(U3HKHU, XUMHH, Teorpapuu U MaTEMATUKH.

Crpyktypa mporpaMmbl 1o ydeOHOMY mnpeamery "buomorus" otpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA TOAXOABl K M3YUYCHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIST )KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIlMH, IBOJIOLMN OpraHMYEeCKOro Mrupa Ha 3emiie,
coxXpaHeHus: OMOJIOrHYeCKOro pa3HooOpasus mianeTsl. Tak, B 10 kiacce n3ydaroTcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTMH W OHOJIOTHH
pPa3BUTHS, TEHETUKUA W CEJICKIIMH, OMOTEXHOJOTMH W CHUHTETHYECKOW OMOJIOTHH,
aKTyalU3UPYIOTCS 3HAHHUS OOYYaroIMXCS MO OOTaHWKE, 300JIOTHH, aHATOMUH,
¢uznonoruu yenoseka. B 11 kiacce u3ydaroTcsi HBONIOIMOHHOE YYEHUE, OCHOBBI
9KOJIOTHH M y4eHHe o Ouocdepe.

VYueOupii mpenmer — «buomorus»  mpu3BaH  O00ECHEUUTh  OCBOCHHE
O00YYarOIITUMHUCST OMOJIOTHYSCKUX TCOPUH M 3aKOHOB, WJCH, MPUHITUIIOB W TPABHII,
JIeKaIlUX B OCHOBE COBPEMEHHOM €CTEeCTBEHHO-HAYYHOW KapTUHBI MUpa, 3HAHUH O
CTPOEHWH, MHOTO00pa3uM W OCOOCHHOCTAX KIETKH, OpraHu3Ma, TOIMYJISIIUH,
OMOIIEHO3a, YKOCHCTEMBI, O BBIJAIONTUXCS HAYYHBIX JOCTHKEHUSIX, COBPEMCHHBIX
UCCJIEIOBAHUAX B OUMOJIOTMH, MPUKJIAAHBIX aCTIEKTaX OMOJIOTMYECKUX 3HAHUU. [[7s
pa3BUTHS U TONAJEPKAHUS HMHTEepeca OOydalImuxcsi K OHOJOTMU Hapsay co
3HAYUTEITHHBIM 00BEMOM TEOPETUYECKOT'0 MaTepuajia B COAEPKAHUH MPOTPAMMBI
10 OMOJIOTHUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBIICHHUS W Pa3BUTHS
TOM WJIK UHOM 00J1aCTH OMOJIOTMH, BKJIAJIOM OTE€YECTBEHHBIX U 3apYOEKHBIX YUEHBIX
B PEIICHUE BAXKHEUIIINX OMOIOTHYECKUX U DKOJIOTHUECKHUX MPOOIIeM.

Iens uzyuenus yueoHoro mpenmera «buonorus» Ha yriyOonéHHOM ypOBHE —
OBJIaJICHUE  OOYYAOIIMMHUCS 3HAHUSAMH O  CTPYKTYPHO-(PYHKITMOHATLHOU



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra © NPHOOPETCHHE YMCHHM
UCIIOJIb30BaTh ATU 3HaHUS B (OPMHUPOBAHUM MHTEpEca K OMpeneiaeHHOM 00JacTu
npodeccuoHaIbHON JIeATETbHOCTH, CBSI3aHHOM ¢ OuoONOTHel, WM K BBIOOpPY
y4eOHOr0 3aBeICHUS JIsl TPOJIOJKEHUST OMOJIOTHYECKOr0 00pa3oBaHusl.

JlocTikenne 1enW  wW3ydeHHs ydeOHoro mipeamera «bwonorus» Ha
yrayOa€HHOM YpOBHE 00€CIeYnBaETCS PEIICHUEM CIIEAYIONINX 3a/1a4:

OCBOCHHE O0YYaIOIMMMHUCS CUCTEMBbI OMOJIOTMYCCKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIHSIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IPaBWIIaX, COCTABJISAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHPA; O
CTPOCHUH, MHOT000pa3MM M OCOOCHHOCTSX OHOJOTHYeCKHX CHCTeM (KJIeTKa,
OpraHu3M, MOMYJIAIHNs, BUA, OMOTeo1eH03, ouocdepa); 0 BEIAAIOIINXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

O3HAaKOMJICHHE OOYYaIOMIMXCA C METOJAMH T[O3HAHUS >KUBOW TMPUPOJIBI:
UCCJIEIOBATEILCKUMH  METOJaMU  OMOJOTMYECKUX HayK (MOJEKYJISpHOH U
KJIETOYHOUN OMOIOTHH, IMOPHUOIIOTHH ¥ OWOJIOTHH PAa3BUTHS, TCHETUKHU U CEIICKITUH,
OMOTEXHOJIOTMM W CHHTETHMYECKOM OHWOJIOTHH, TaJICOHTOJOTUH, JKOJOTHH);
METOJIaMHi CAMOCTOSITEIbHOTO TPOBEJAEHUSI OHOJOTMYECKUX HCCIEJOBaHUN B
naboparopud W B mOpupoae (HaOmOJAeHWE, W3MEpEHHe, OKCIEePUMEHT,
MOJICJIMPOBAHUE);

OBJIaJICHUE OOYYArONIUMHUCS yMEHUSMHU: CaMOCTOSITCIbHO  HAaXOJUTh,
aHAIM3UPOBATh U HCIOJIB30BaTh OHOJIOTMUECKYI0 HMH(POPMAIUIO; TOIh30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOHN; YCTAaHABIIUBAThH CBS3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥  COITHATBHO-PKOHOMUYECKHMMH ¥  JKOJIOTUYECKUMH
npo0JieMaMH YeJI0BEYECTBA; OIEHWBATH ITOCICICTBHS CBOCH IEATEIHHOCTH IIO
OTHONIIEHUIO K OKPYXKaIoIIeW NPUPOAHONU cpelie, COOCTBEHHOMY 3/I0pPOBBIO H
3MI0POBBIO0  OKPYXKAIOIIUX JIIOAeH; OOOCHOBBIBATH M COOJIOJATh  MEpPHI
npoduiakTHK MHGEKIIMOHHBIX 3a007eBaHNM, TpaBWia TOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacCHOCTU COOCTBEHHOM KU3HENEATETbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX TMPUPOJHOTO W  TEXHONEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITHS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y 00YUAIONTUXCS HHTEIUICKTYTBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B
npolecce 3HAKOMCTBA C  BBIJAIOIIMMUCS OTKPBITUAMH W COBPEMEHHBIMU
UCCJICIOBAHUSAMH B OHWOJOTHH, PEUIAEMBIMU €10 MpoOJeMaMu, METO0JIOTHEH
OMOJIOTUYECKOTO UCCIIETOBAHHUS, TPOBEACHUS IKCIIEPUMEHTATBHBIX UCCIIEIOBAHUMN,
penieHusl OMOJIOTMYECKUX 3a7ad, MOJCIUPOBAHUS OWOIOTHYCCKUX OOBEKTOB W
IPOLIECCOB;

BOCIIUTaHUE y 00YyJaronuXxcsi IEHHOCTHOTO OTHOIIEHUS! K KUBOW MPHUPOJIE B
IIEJIOM M K OTJICTHHBIM €€ 00beKTaM U SBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



ICHETHYECKOW IPAMOTHOCTH, OOIIICH KYIbTYpPhI IIOBEICHHS B IPUPO/IC; HHTETPAIIUN
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHre  OOy4YaloUMHUCS ~ KOMIIETEHTHOCTH B pallMOHAIBHOM
IIPUPOIOTIOH30BAHUH (COOITIOICHIE TIPABIIT TIOBEICHISI B IPUPOJIE, OXPAHBI BUJIOB,
JKOCHUCTEM, Ouocdephl), COXPAHEHUH COOCTBEHHOI'O 3JI0pPOBbSI W 3]I0POBbBS
OKpYXarolmux Jroaer (cobmogeHuss wMep nOpoduiakTukud — 3a0oseBaHUM,
oOecrieueHue OE30MACHOCTU IKUZHENEATCTLHOCTH B YPE3BBIUAWHBIX CHUTYAIUSX
NPUPOAHOTO H  TEXHOTGHHOTO  XapakTepa) Ha OCHOBE  HMCIOJIb30BAHUS
OMOJOTMYECKUX 3HAHUA U YMEHUH B MOBCEIHEBHOM KU3HU;

CO3JaHMEe  YCIOBUW  JUIsi  OCO3HAHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBUIYyaTbHON oOpa3zoBaTeIbHON TPAEKTOPUH, crocoOCTBYrOIIEH
NOCIIeyIoIIeMy Tpo(EeCCHOHATLHOMY CaMOOIPEACIICHHIO, B COOTBETCTBHH C
UHAUBUIYaTbHBIMU UHTEPECAMH U MOTPEOHOCTAMHU PErHOHA.

OO61iee YyuCIO YacoB, OTBEICHHBIX Ha M3y4YeHHE OUOJIOTUU Ha yriayOJIeHHOM
YpOBHE CpemHero oomiero oopasoBanusi, cocrtaBiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HeAeNIO).

OT60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHUS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHEeru(UKN €ro COJASp:KaHWs W HAMpaBICHHOCTH Ha
NPOAOKEHNE OHMOJIOTHYECKOTO O0pa30BaHWsS B  OpPraHU3ANMSIX CPEIHETO
po¢eCCUOHATLHOIO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTenbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBJISIETCSI TIPOBEJICHHWE JTAa0OPATOPHBIX M TPAKTUYECKUX paboT. Takxke ydactue
OOyYarOIIMXCsS B BBIMMOTHEHUH TPOSKTHBIX M Y4EOHO-MCCIEAOBATEIBLCKUX PaldoT,
TEMaTHKa KOTOPBIX ONPEIEIIACTCS yIUTEIeM Ha OCHOBE HMEIOIITUXCSI MaTepHaATbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COILEPKAHUE OBYYEHUA
10 KJJACC

ConepxaHue TpOrpamMMbl, BBIJEIECHHOE Kypcusom, HE BXOAUT B IPOBEPKY
rocyaapcTBeHHou uroropoit arrecrauuu (I'NMA).

Tema 1. buosiorusi kKak Hayka

CoBpemenHas OMOJI0THUS — KOMITJIEKCHas Hayka. Kpatkas uctopus pa3BUTHS
Ouonornu.  buomormyeckue HayKMu M HM3ydyaeMble  MMHU  MPOOJIEMBI.
OyHIaMEHTaJIbHbIE, MPUKIAJHBIE W TIOMCKOBBIE HAy4YHBIC HWCCIECAOBAaHHS B
Ouosoruu.

3HaueHue Ouonoruv B (HOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHel mupa. IIpodeccun, cBsizanHble ¢ Ouonoruedt. 3HaueHHEe OMOJIOTUU B
MIPAKTUYECKON JEATEIIbHOCTA 4YEJOBEKA: MEAULHHE, CEIbCKOM  XO3SMCTBE,
MPOMBIIUIEHHOCTH, OXPAHE MPUPO/IBI.

JdemoHcTpauumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V.
l'apgeit, I'. Menaens, B. 1. Bepuaackui, U. I1. [TaBnos, U. 1. Meunukos, H. 1.
Bagunog, H. B. Tumodees-Pecorckuii, . Yorcon, ®@. Kpuk, JI. K. benses.

Tabnuuel u cxembl: «CBsi3b OMOJOTMU C APYrMMH Haykammy», «Cucrema
OMOJIOrMYECKHUX HAYK.

Tema 2. 7)KuBble cucTeMbI U UX U3YYeHHE

KuBpie cucTeMbl Kak mpeaMer uzydeHus Ouonoruu. CBOWCTBa JKHBBIX
CHCTEM: €IMHCTBO XHMMHYECKOI0 COCTaBa, JUCKPETHOCTb M ILEJIOCTHOCTb,
CJIOXXHOCTh M YIOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3ALM,
CaMOBOCITPOU3BENICHUE, PA3APAKUMOCTb, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHu3alvyd KUBBIX CHUCTEM: MOJEKYJISPHBIM, KJIETOYHBIMH,
TKAHEBbIH, OpTraHU3MEHHBIMN, MOIYJIAIMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(bnoreoneHoTu4eckmii), OwmochepHnii. Ilpomeccel, mpoucxoasAie B IKHUBBIX
cucremax. OcCHOBHbIE Mpu3HaKU KuBOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaroiine >KMBbI€ CUCTEMbI Ha Pa3HbIX YPOBHSIX OpTaHU3AIUU.

N3yyenue xuBbIX cucteM. Metoasl Omonmornyeckord Hayku. HaOmromenwue,
U3MEPEHHE, DKCIEPUMEHT, CUCTEMATU3alus, MeTaaHan3. [loHsTHE 0 3aBUCHUMON U
He3aBUCUMOW mnepeMeHHOM. [lmanupoBanue »dkcnepumenrta. IlocraHoBka u
npoBepka rumnote3. Hynesas rumores3a. [loHsiTHe BBIOOPKU U €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux mgaHHbIX. OIleHKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3yibTaToB. [IpuumHBl WCKaXkeHUS pe3yabTaTOB »JKcriepumeHrta. llonsTune
CTaTUCTUYECKOTO TECTA.

JdemoHncTpanuu



Tabmuupl u cxembl: «OCHOBHbIE TpPHU3HAKU >KU3HWY», «buonornueckue
cucrteMmbl», «CBOWMCTBAa KUBOW MaTepum», «YPOBHHU OPraHU3ALUU KUBOU
npupoabe», «CTpoeHue KUBOTHOM KIETKW», «TkaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszma», «buoreonenos», «buochepa», «Metoasl
U3YUYEHUS )KUBOU IIPUPOIBI.

O6opynoBaHue: 1a00paTOpHOE 00OPYTOBAHKE JIJIs1 IPOBEACHUS HAOIIOICHHM,
VU3MEPEHUM, IKCTIEPUMEHTOB.

IIpakTnueckas padora «lIcnonp3oBaHKME pPa3IMYHBIX METOHAOB IIPH
W3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — crpykrypHO-QYHKIIMOHAIbHAS eAWMHUIIA >KuBoro. Vcropus
OoTKpbITUs KieTkH. Pabotel P. I'yka, A. JleBenryka. Kierounas teopus (T. ILIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBbIE IOJOKEHHUS COBPEMEHHON KJIETOUYHOU
TEOPUHU.

MeTtonpl  MOJIEKYJISIPHOM ®  KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOIHS,
xpomatorpadus, 3MeKTpodope3, METOJ MEUEHBIX aTOMOB, Iud@epeHIHnanbHOoe
HEeHTpUPYrupoBaHUe, KyJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢huxcuposanHvix
K1emok. DIEKTpOHHasi MUKpockonusi. Kougoxanvuas mukpockonus. Bumanvnoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOM», «JIEKTPOHHBI MUKPOCKOID,
«HMcTopust pa3BUTHS METOA0B MUKPOCKOITUI».

OO6opyioBaHue: CBETOBOM MHMKPOCKOI, MHKPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATLHBIX KIETOK.

IIpakTnyeckas padora «M3ydyeHne METONOB KJIETOYHOH OHONOrUU
(xpomatorpadusi, aekrpodope3, aubdepeHuanIbLHOe IEeHTPUGYTUpPOBaHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMUYECKAN COCTaB KJIETKU. Makpo-, MUKPO- M YIbTPAMHUKPOIJIEMEHTHI.
Bopa u e€ poiib kak pacTBOpUTENS, pEareHTa, y4acTue B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOpErysiuu. MuHepaibHbIe BEeIECTBA KIETKH, UX OMojioruyeckas posb. Poib
KATMOHOB Y AHUOHOB B KJIETKE.

Oprannueckne BemeCTBa KJIETKU. buonorndeckue mnoaumepsl. benkw.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil Mosekynbl. [lepBuunas
CTpYKTypa Oenka, menTujaHas CBsi3b. BrTopuuHas, TpeTW4Has, YeTBEPTUYHAS
cTpykTypsl. [lenatypamus. CBoiictBa OenkoB. Knaccudukamus  Oenkos.
buonornyeckue pynkuun 0enkos. /lpuonvl.



VYraeroasl. MoHOCaxapuabl, AMCaXapuibl, OJIMTOCAXapHabl U TTOJIUCAXAPU/IBIL.
O6mmit 1aH cTpoeHus U (PU3MKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GpyHKIMM yrieBoos.

Jlunuasl. 'mapopunsHO-rUAPOdOOHBIE cBOMcTBA. Kitaccudukanuus TUnuaos.
Tpurnunepuasl, Qochonunuasl, BOCKH, cTepouibl. buonormyeckue GyHKIMU
munuaoB. OOIIre cBOMCTBAa OMOIOTHYECKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, TTOJYITPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK m PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hykneorunpr. [punnun kommuiementapHoctu. I[lpaBmwino Yapradda. Crpykrypa
JIHK — nBoitnas cnimpanb. Mectonaxoxaenue u ouonornueckue pynknun JJHK.
Bunsr PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B moisekyiae ATO.
buonoruueckue ¢pynkuun AT®. BoccTraHoBlIeHHbIE IEPEHOCYUKHU, UX (DYHKIIMM B
kietke. /[pyeue nykneosuompugocgamol (HTD). Cexenuposanue JJHK. Memoowsi
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHasa Ouosiorusi: OMOXMMUYECKHE U OMO(HU3NUECKHE UCCIIETOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. MooeruposaHnue
CMPYKMYpsl U QYHKYUL OUOMONEKVI U UX KOMNIeKkco8. KomnvromepHulil ouzaiin u
opeanuyecKuil cCunme3s OUOMONEKY U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

[Toptpertsrt: JI. ITonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Junarpammbl: «PacrnipeneneHne XuMAYeCKUX 3JIEMEHTOB B HEXKUBOW ITPUPOAELY,
«Pacripenenenne XuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOAELH.

Tabmuuel u cxembl: «llepuoanueckass TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MoJeKyJbl BOJbI», «BemecTtBa B coctaBe Opranu3MoB», «CTpoeHHe
MOJIEKYJIbl Oenka», «CTpyKTypbl O€NKOBOW MOJEKYIbD», «CTpOEHHE MOJIEKYI
yraeBoaoBy», «CTpoeHHEe MOJNEKyJl JunuaoB», «HyKIenHOBbIE KHUCIOTHD,
«Ctpoenne Monekysibl ATDOx».

OO6opynoBaHue: XUMUYECKasl IOCyIa ¥ 000PYI0BaHHUE.

JladbopaTopHas padora «OOHapyKeHHEe OETKOB C MOMOIIBIO KaueCTBEHHBIX
peaAKIUIA.

JlabopaTopHas padora «/ccienoBaHne HyKJIEUHOBBIX KUCIIOT, BbIJIEJIEHHBIX
U3 KJIETOK Pa3JIUYHBIX OPTaHU3MOB)Y.

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tumel KJIETOK: »JdyKapuoTHueckas M mpokapuoruyeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00pa30BaAHUS KIETKU.



CtpoeHue npokapuoTuueckou kiaeTku. Kierounas cTreHka OakTepuil 1 apXe.
Oco0eHHOCTH CTpOEHMsI TeTepoTpoHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Crpoenue 1 GyHKIIMOHUPOBAHUE DyKapUOTUUECKOU KIIeTKu. [InazmaTuueckas
MeMmOpaHa (miazmanemma). CTpykTypa IJia3mMaTuueckoil MemOpanbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIeCKyI0 MeMOpaHy: maccuBHBIN (quddy3us, obnerdy€anas
mubdy3ust), aKTHBHBIA (TMEPBUYHBIA W BTOPUYHBIM aKTUBHBIA TPAHCIIOPT).
[Tonynponunaemocts MeMOpaHbl. PaboTa HaTpHil-KaaueBoro Hacoca. DHIOUUTO3:
MUHOIUTO3, (parouutos. Jk301uTo3. Knerounas crenka. CTpykTypa U GyHKIIMU
KJIETOYHOM CTEHKU pacTeHUH, TpuoOoB.

[Hutormazma. [uto3omas. I{utockener. [[Bmxenue nuromiazMbl. OpraHoubl
kjeTkd. OHOMeMOpaHHbIE OPraHOU bl KIETKH: dHAoIuIa3MaTnyeckas cetb (I11C),
anmapatr [onbIXu, JM30COMBI, HMX CTpOeHHME U (QYHKIUU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAoB KieTKh. CTpOoeHHE TPaHYISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eaxkos ¢ IIIC. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. ['nankuit (arpanyisipHblii) SHIO0IIa3MaTUYECKUN PETUKYITYM.
Cekperopnas ¢yskiusa anmnapata [onbmku. Moouguxayus denxos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame [onvodcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieTok. Knerounsii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH:  MUTOXOHJAPUM,  IUJIACTHUJIBI.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumouocernes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenune U GyHKIMA MHUTOXOHApWUN u Tuiactui. llepBuunsie,
BTOPUYHBIC U CIOKHBIE IIACTUBI (POTOCUHTE3UPYIOIINX FYKAPUOT. XJIOPOILIACTHI,
XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIUX PACTCHUN.

HememOpanubie opranouabl kietku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpraHOUI0B KJIETKHU. Pu6ocomsl. IIpomescymounvie Qunramenmol.
MuxkpodunamenTsl. Axmunosvie Muxpoguramenmol. MBIIIEUHBIE  KIETKH.
AKmuHo8ble KOMNOHEHmMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. KnetouHsrit
nentp. CrpoeHue © JABWKEHUE KIYTUKOB M pPECHUYEK. MUKpOTpYOOUKH
muroruiasmel.  Llentpuons. benku, accoyuupoganuvle ¢ MuxpoguiameHmamu u
muxpompybdoukamu. MomopHwie 6enku.

SAnpo. O6onouka sipa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKK, UX CTPOEHUE U
byakiuu. Snepubiii  O0enkoBbli Marpukc. IIpocTpaHCTBEHHOE pPacHOIOKEHHE
XpoMocoM B HHTephazHOM siape. dyxpomamun u cemepoxpomamut. bemku
XpOMaTHHA — THUCTOHBI. JlunHamuka s0epHOU 000a0uKu 6 mumosze. AHoephviii
mpancnopm.

Knerounsie BkimtoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK YKApUOT
(pacTUTENHHOM, KUBOTHOU, TPHUOHOM).

JdemoHcTpanuu



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

Tabmuuel 1 cxembl: «CTpoeHHE SYKApUOTHUECKOW KIETKH», «CTpoeHue
XKUBOTHOM  KieTkn», «CTpoeHHe  pacTUTeNnbHOM  KieTkn», «CrpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHne NpOKapruOTUYECKOU KIETKH.

OOGopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaThl 0aKTepUaaIbHbIX KIETOK.

JlabopaTopHas paGora «lI3yueHHe CTPOEHUS KIETOK Pa3IUYHbIX
OpPraHU3MOB).

IIpakTnuyeckas padora «3ydyeHne cBOWCTB KIETOYHOU MEMOPaHBI.

JlaGoparopuasi padora «lccnenoBaHue Iia3Moii3a M JIEIUIa3MOJIU3a B
PaCTUTENBbHBIX KIIETKaX».

IIpakTnuyeckas padora «/3yueHue IBHKEHUS IUTOIUIA3Mbl B PACTUTENbHBIX
KJIETKaX».

Tema 6. O0OMeH BelleCTB M NPeBpalleHie JHEPIUH B KJIETKe

AccuMUIIALNA U TUCCUMUIIALIAA — JIBE€ CTOPOHBI MeTabonu3ma. Tunsl ooOMeHa
BEIIECTB: aBTOTPO(DHBIM U rerepoTpodHbI. YuacThe KucIopola B OOMEHHBIX
nporeccax. JHepreruyeckoe oobecrneueHue kierku: mpespamenue ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIM XapakTep peakiuil KIETOUYHOTO
Merabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUS.
Kodepmentsl. OTnuunst pepMeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakimii OT pa3INYHbIX (PAKTOPOB.

[lepBuuHBId CHUHTE3 OPraHUYECKMX BEHIECTB B KieTke. dorocuHTEs.
AHOKCUuceHHbIll U OKcuceHHbll omocunmes y odaxkmepuii. Ceemocodouparoujue
nUSMEHmyvl U NUSMEeHMbl peakyuonHo2o yeumpa. Ponb XJIOPOIUIacTOB B MPOLECCE
dorocunTeza. CreroBas u TemMHoBasi pasbl. Pomoovixanue, Csz., Cs. u CAM-munuor
gomocunmesa. llpogykTuBHOCTD (hoTOCUHTE3a. BrisiHue pa3nuyabix GpakTopoB Ha
CKOpOCTh (poTocuHTE3a. 3HaUEHUE (DOTOCUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOMUE OaKTEPUH, >KEIe300aKTepuH, CepoOaKTepUu, BOJOPOIHBIE
OakTepuu. 3HaUEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS M UX
UCIIOJIb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIE OpraHU3MBl. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroButenbHbIi 3Tan. [ TMKOIN3 — OECKUCIOPOAHOE PACIICIICHHUE TITIOKO3bI.

buonornueckoe okucieHue, WIK KIETOYHOE JIbIXaHUE. POib MUTOXOHIpUN B
npoleccax ouonoruueckoro okucienus. Lluknnueckue peakiun. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepeus memoparnno2o epaouernma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszvl. IlpeumyinecTBa a’poOHOro MmyTH oOMEHa
BEIIECTB Nepe aHadpoOHbIM. I(H(PEKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpersr: k. [Ipuctim, K. A. Tumnpsases, C. H. Bunorpanckui, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmumpl u cxembl: «POTOCHHTE3», « DHEpreTUIecKuil o0MeH», «bruocunTes
oenkay, «Ctpoenue pepMeHTa», «XeMOCHUHTE3Y.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, O0OpYIOBAaHHME ISl MPUTOTOBJICHHS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPEapaToB.

JlabopaTopHas padora «/3yueHne KaTAIUTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe amuiIa3bl WU KaTana3bl)y.

JladbopaTtopHass pabora «/3ydyeHue (HEpMEHTATUBHOIO paCIHICTICHUS
NEPOKCH/IA BOAOPO/A B PACTUTENIBHBIX U AKUBOTHBIX KIETKAX).

Jlabopatopnas paGora «CpaBHeHuE mpoleccoB (POTOCHMHTE3a U
XEMOCHHTE3a».

JladbopaTopHas padora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U ABIXAHUSI.

Tema 7. HacaeacrBenHast uHGopManus U peaju3anus eé B KiIeTKe

Peakuun MarpuuHoro cunre3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIIX
MaTPUYHOIO CHUHTEe3a. Peanusanus HacnencTBeHHOW nH(opmauuu. ['eHeTnueckuii
KO, €ro cBoucTBa. TpaHckpunuusa — wMaTpuuHblii cuHTe3 PHK. IlpmHnmns
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuyactue tpancnoptHbix PHK B OnocunTese Genka.
VYcenoBus Ouocunre3a Oenka. KoaupoBanume amunHokucior. Pomb pubGocom B
O6uocuHTe3e Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2enos. OpraHuszalus reHoMa y
OPOKAPUOT U 3YKapuoT. Perynsuus akTUBHOCTH I'€HOB y IpokapuoT. ['mmoresa
oneponHa (®. XKako0O, XK. Mano). Monrexynapusie mexanusmvl IKCNpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perymnsius oOMEHHBIX
poLeccoB B KieTke. KieTounslii romeocTas.

Bupychl — HekseTounbie (OpMBbI KU3HU U 00JHUraTHbie mapa3uThl. CTpoeHue
NPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbili YUK
JHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepma3sa, unmezpasd.

BupycHubie 3a6oneBanus 4enoBeka, )KuBOTHbIX, pacteHuit. CITHN I, COVID-109,
COLIMAJIbHBIE U MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u anaruz donvuux maccusos («bigdatay)
CMPYKMYpHuIX OUOI02UYecKux Oanuvix. Hanomexnonocuu 6 ouonozuu u meouyuHe.
lIpoepammupyemoie pynkyuu 6eaxos. Cnocodvl 00cmasKu 1eKapcms.



JemoHcTpanumn

IToptpetsl: H. K. Konsbuos, /. Y. IBaHOBCKUM.

Tabmumpl u cxembl: «bruocunTe3 Oenkay, «I'eHeTHUEeCKUH KOa», «BUpPYCHI»,
«bakrepuodarmn».

IIpakTuyeckas padora «Co3qaHue MOJIENI BUPYCa».

Tema 8. )KusHeHHbI HUKJ KJICTKH

Knerounsiéi 1ukn, ero mepuoanl W peryisinusa. Hurepdaza u  MUTO3.
Oco0eHHOCTH MpOIIECCOB, MPOTEKAOMMX B UHTepdaze. IloaroroBka KIeTKH K
neneHuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKHUM),  CHUHTETHYECKUM U
MOCTCUHTETUYECKHH (MMPEMUTOTHYECKUI) TIEPUOIBI UHTEP(DA3HI.

Marpuunsii cunre3 JHK — permukanms. [Ipunnunsr perummkamuu JHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJIIEIBHOCTD.
Mexanusm permnukauuu JJTHK. Xpomocombl. CTpoeHue xpomocoM. TemoMmepsl U

TeiaoMepa3a. XPOMOCOMHBIH Ha0Op KIETKM — KapuoTull. JIUIUIOMIHBIA W
rariouaHbelid  HaOOpsl  XpoMocoMm. ['omonormuneie xpomMocombl. [lojoBbie
XPOMOCOMBI.

Jenenue kieTku — MuTo3. CTaAuM MUTO3a U TIPOUCXOJISAIIME B HUX MTPOLIECCHI.
Tunsl Muto3a. Kaprokunes u tUTOKHHE3. bruonorndyeckoe 3HaueHUEe MUTO3A.

Perynsuus muToTHYECKOro IMKIA KieTku. [Iporpammupyemasi KieTouyHas
rudenp — arnomnTos.

Knerounoe siapo, XxpoMocombl, (DyHKIIMOHalbHAs TeHOMUKA. MexaHuzmbl
nponugepayuu, ouppepenyuposxku, cmapenus u eubenu xiemox. «l{ugpposas
KemKka» — Ououngopmamuyeckue Mmooeiu QyHKYuoHUpOBaAHUsL KI1emKU.

JdemoHcTpanumn

Tabmuuel u cxembl: «KU3HEHHBIH UK KIETKW», «Mwuto3», «CTpoeHue
xpomocom», «Permukanust JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOM, MUKpoIpenapathl: «MHUTO3 B KIE€TKaxX
KOpEILKa JIYKa.

Jlabopatopnass  pabdora  «M3ydyeHne  XpoOMOCOM  Ha  TOTOBBIX
MUKPOIIpEenapaTaxy».

JladbopaTopHas pa6ora «HabGnroneHue MUTO3a B KJIeTKaX KOHYMKA KOpeIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoenue u GpyHKIUM OPraHM3MOB

buonornueckoe pa3zHooOpasue OpPraHu3MOB. OnHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCc00EHHOCTH CTPOEHUS U )KU3HEACATEIHbHOCTH OJHOKJIETOYHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOUYHBIE TPUOBI, OAHOKIETOUYHBIC BOIOPOCIH, NPYrue
npoTucThl. KoJloHWanbHbIE OPTraHU3MBI.



B3auMocBsa3b YacTel MHOIOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucreMbl opranoB. OpranusM Kak eIMHOe 1enoe. ['omeocras.

Tkanu pactenuit. TUTIbI paCTUTENBHBIX TKAHEH: 00pa3oBaTelibHAs, TOKPOBHAS,
OpoBOJALIAs, OCHOBHAs, MexaHuyeckas. OCOOEHHOCTH CTpOeHus, (PyHKUMI u
PAacCIOJIOKEHUS TKAHEW B OPraHax PaCTCHUM.

TkaHU KXUBOTHBIX U YEIOBEKA. THIIBI KMBOTHBIX TKAaHEH: 3MUTEIHAIbHAS,
COCIMHUTETbHAS, MbIlIeYHasi, HepBHas. OcoOEHHOCTH CTpoeHus, GYHKIUNA U
pacnoIOKEHUSI TKAHEW B OpraHax KUBOTHBIX U YEIIOBEKA.

Oprasbl. BereratuBHble W TE€HEpaTHMBHBIE OpraHbl pacteHuid. OpraHbl U
CHCTEMBI OPTraHOB KMBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPTaHOB.

Omnopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbIll 1 BHYTpeHHUH cKkeneT. CTPOCHUE U TUIIBI
COEMHEHUS KOCTEH.

JIBmokeHne  opraHu3moB.  J[BMJKEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKIIETOYHBIX PACTEHUI:
TPONU3MBl M HACTUHU. JIBM)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIleyHasi cuctema. Pednekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranuszmos. Ilornomenne Bopl, YIIIEKUCIOr0O ra3a i MUHEPaJIbHBIX
BEIIECTB  pacTeHusiMu.  llurtanue  KUBOTHBIX.  BHYTpHUMOJIOCTHOE WU
BHYTPUKJIETOUHOE mnuuieBapeHue. [IutaHne MO3BOHOYHBIX >XUBOTHBIX. OTHENBI
NMILIEBApUTENBHOrO Tpakra. [IumeBapurensHble kenes3pl. llnmeBapurenbHas
CHCTEMA YEIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHul. Jlpixanue ;xuBoTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. [[prxaresbHas MOBEPXHOCTb.
XKabepnoe u n€royHoe apixaHue. /[pIxaHne MO3BOHOUYHBIX KUBOTHBIX M YEJIOBEKA.
DOBOJIIOIIMOHHOE  YCIOKHEHUE CTPOEHUSI JIETKUX TO3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHas cucTeMa 4YenoBeKa. MeXaHu3M BEHTWIALUMU JETKUX y ITHI U
MJIEKONUTAONIUX. Perynsamus apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BeLIECTB Y OpPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
TpaHcnopT BemecTB Yy KHUBOTHbIX. KpoBeHOCHas cucTteMa W €€ OpraHsbl.
KpoBeHocHast cucteMa TO3BOHOYHBIX JKHMBOTHBIX M 4enoBeka. Cepare,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpamieHus. OBOJIOIUOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMbI NMO3BOHOYHBIX >KMBOTHBIX. Pabora
cepala v e€ peryisiius.

Brinenenne y oprann3sMoB. Beinenenue y pacteHuil. Beiienenne y d)KUBOTHBIX.
CokparutenbHpie Bakyonu. Opradbel BblaeneHus. @OuiubTpanus, CeKpeuus u
oOpaTHOE BCAaChIBAHME KaK MEXaHU3Mbl pa0OThl OpraHoB BbiAeneHHs. CBA3b
IIOJIOCTU TeJNa C KPOBEHOCHOW W BBIICIUTEIBHOM CUCTeMaMU. BbineneHue y



MO3BOHOYHBIX >KMBOTHBIX U yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHHUE
Hedpona. OOpa3zoBaHKE MOUYH Y YETIOBEKA.

3ammra y OpraHu3MoB. 3alluTa y OJHOKIETOYHBIX OpraHu3moB. CHoOpsI
OakTepHil ¥ LUCTHI MPOCTEHIIMX. 3alIUTa Yy MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna.
CpencTBa nacCUBHOM U XUMUYECKOM 3alIUThl. OUTOHLINIBI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3amura opranu3ma ot OonesHel. IMmyHHas cuctema denoBeka. KiieTouHbldi u
TyMOPaJIbHBIA UMMYHUTET. Bpoxka€HHBIH W NpUOOPETEHHBIN crnenupuuecKui
UMMYHUTET. Teopusi KIOHAIbHO-cellekTuBHOro ummyHutera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocaniurenbHble OTBETHI OpraHU3MOB. Posib BpOKAEHHOTO
UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI.

PazgpaxumocTte W perymsiuus y  OpraHusmoB. PaznpaxuMocts y
OJTHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3ipa)xumMocCTp U peryisiuus y paCTeHUN.
PocrtoBeie BelecTBa U UX 3HAUYCHUE.

HepBHast cucrema u peduiekTopHas peryssiius y >KUBOTHBIX. HepBHas
CHUCTEMA U €€ OTAENBI. DBOIIOLMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOU CUCTEMBI Y
KUBOTHBIX. OTIENbl TOJIOBHOI'O MO3Ta IO3BOHOYHBIX >KUBOTHBIX. Pediexkc u
pednexTopHas nyra. be3ycioBHbIe U ycIOBHBIE pedIEKCHI.

I'ymopanpHas perynsauus W 3HAOKPUHHAS CUCTEMA YKUBOTHBIX M YEIOBEKA.
JKene3pl 3HIOKPUHHOM CUCTEMBI M KX TOPMOHBL. J[eiiCTBHE TOPMOHOB. B3auMocCBs3b
HEPBHOW U SHIOKPUHHOM cucteM. ['unoranamo-runoduszapHas cucrema.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl ¥ cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopociany», «bakrepun», «lIpocteitmme», «OpraHbl LBETKOBBIX PAaCTEHUI,
«CucteMbl OpPraHoB IIO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pactenuit», «KopHeBbie cuctemsl», «CTpoeHue credisy,
«CTpoeHue JHMCTOBOM IUIACTUHKM», «TKaHM KHUBOTHBIX», «CKEIET 4YeIOBEKay,
«IIumeBapurenpHas cucrtema», «KpoBeHocHass cucremay», «/lpixarenbHas
cucrema», «HepBHaa  cucrema», «Koxka», «MpbllleyHass  CUCTEMaAY,
«BplaenurenbHasg CHCTEMa», «JHAOKPUHHAS CUCTEMA», «CTPOEHHE MBI,
«UmmyHurer»,  «KumeyHomonoctHele», «CxeMa  NUTaHUS  PACTECHUN,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHUE THUIAPHDY,
«CTpoeHue 1iaHapun», «BHyTpeHHee CTpOeHHE IOKIEBOro 4depBs», «HepBHasd
cuctema pbeio», «HepBHas cucrema sArymku», «HepBHas ~— cuctema
npecMmblkaromuxca», «HepsHas  cucrema  nTuny, «HepBHas — cucrema
MIIeKoNUTaouux», «HepBHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpEnapaTbl OJHOKJIETOYHBIX
OpPraHW3MOB, MHKPOIIPENAPATHl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUIIEKIUU



HACEKOMBIX, UTJIOKOXXHX, >KMBBIE JK3EMIUISIPbl KOMHATHBIX PACTEHHM, repOapuu
pacTeHUN pa3HbIX OTJAENIOB, BIIAXKHBIE IIpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJET 4eJOBeKa,
o0opyaoBaHUE I JEMOHCTPALIMK IOYBEHHOI'O ¥ BO3AYIIHOTO MUTAaHUS PACTEHUH,
pacuieruieHrs Kpaxmalia U OenKoB Moj IeUCTBUEM (PePMEHTOB, OOOPYAOBAHUE JJIs
JEMOHCTPALMX OIBITOB IO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKHUX, MEXaHU3Ma
JBIXaTENbHBIX ABMKEHUIN, MOJEIN T'OJIOBHOI'O MO3ra Pa3jan4HbIX )KUBOTHBIX.

JlaGoparopHast padora «3yueHue TkaHel pacTEHUI.

JlaGoparopHasi pabora «3yueHue TkaHel ;KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne opraHoB IIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHo:KeHre ¥ pa3BUTHE OPTAaHU3MOB

@opMbl pa3MHOKEHHUS OpraHM3MOB: Oecronoe (BKJIKOYas BEreTaTUBHOE) U
nojaoBoe. Buapl  Oecrosoro  pa3MHOXKEHMs:  I[IOYKOBAHME,  CIOPYJISALUS,
(parmeHTanys, KIOHUPOBAHHUE.

[TonoBoe pasmuoxeHue. IlomoBbie KIeTKH, WiIM TameTrhl. Meio3. Craauu
meno3a. [Tosegenne xpomocoM B menose. Kpoccnnrosep. buonmornuecknii cmMbIcit
MeHo3a M IOJIOBOrO Iporecca. MeWo3 M €ero MeCcTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponsiueBoe passurue. ['amerorenes y uBOTHBIX. [1010BBIE JKENE3HI.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CTpoeHue
IIOJIOBBIX KJIETOK.

OmonoTBOpeHHe W 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. CrocoObl
OIJIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOr€HE3). DMOPUOJIOTUsl — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21ABHLIX NPOOIEM IMOPUOTOCUL.
Konyenyus mopgoecenoe u mooenu mopgozenesa. Craauu >MOpHOTeHE3a
KUBOTHBIX (Ha mpumepe Jarymku). JpoOGnenne. Tumbl  npoGrneHus.
Hemepmunuposannoe u HedepmunuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OcoOeHHOCTH JpOOJEHMSI MIIEKONUTAIOIUX. 3apOJbIIIEBbIE JIMCTKU
(ractpyssiiusi). 3akiiaJika OpraHOB U TKaHEW U3 3apOJIbIIIEBbIX JIUCTKOB. B3anmHuoe
BJIUSHUE YacTell pa3BUBAIOIIErOCs 3apojbllia (SMOpHOHAJIbHAS WHIYKLUSA).
3aknazKa IUIAHA CTPOCHMSI JKMBOTHOTO KaK  pe3ylbTaT HEpapXU4ECKUX
B3aMMOJEHCTBUI TreHOB. BiusHue Ha >MOpPHOHANbHOE pa3BUTHE Pa3IUYHBIX
(haKTOPOB OKPYKAIOIIEH CPEIIBI.

Poct m pasButue xuBOTHBIX. [locTamMOpuoHanbHbIA nepuox. Ilpsmoe u
HenpsiMoe pasButue. PaszButue ¢ meramMopdo3oM y OECIO3BOHOUHBIX U
IIO3BOHOYHBIX JKMBOTHBIX. bHONOrmdyeckoe 3HA4YE€HHE MNPSAMOrO0 M HENPSIMOro
pa3BUTHS, UX PACHpPOCTpPaHEHHE B mpupone. Tumbl pocta KUBOTHBIX. PaKTOPHI
pEryisiuuu pocTa >KMBOTHBIX U 4yenoBeka. CTaguu mocTaMOpHOHAIBHOTO Pa3BUTHSA



y )KMBOTHBIX U uesioBeka. [lepruopl oHToreHesa yenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOrMYECKHE MPOIIECCHI.

Pasmuoxenne u passurue pacteHuid. ['amerodur m crnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTeHuil. OOpa3zoBaHue clOp B Mmpoliecce Meio3a. ['amerorenes
y pacrenuid. OIIOOTBOPEHUE U PA3BUTHUE PACTUTEIILHBIX OPraHU3MOB. J[BOMHOE
OIUIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHnit. OOpa3oBaHuEe U PA3BUTHE CEMEHHU.

MexaHu3MBbl pEryJsiuyd OHTONeHe3a Y PAaCTeHUMN 1 )KUBOTHBIX.

JdemoHcTpanuu

[Toptpersr: C. I'. HaBamun, X. [lIneman.

Tabmumpel 1 cxeMbl: «BererarmBHoe pa3MHOXKeHHE», «Tumbel Oecrooro
pa3MHOXKEHUS», «Pa3MHOXEHUE XJaMHJAOMOHAIbI», «Pa3zMHOXKEHHE OHBIJICHBI»,
«Pa3MHOXeHUE TUAPBY, «Menosy, «XpoMocoMbl», «l'amerorenesy», «CtpoeHue
SIMIEKJIETKM U criepMaTo3ouian, «OCHOBHbIE CTaauu OHTOreHesza», «lIpsmoe u
HEMpsMoOe pa3BUTuE», «Pa3BuTHe MaWCKOro xyka», «Pa3Butue capaHum»,
«Pa3Butne narymkn», «/IBOMHOE OILUIOAOTBOPEHHE Y UBETKOBBIX PACTEHUI,
«CTpoeHHe CeMSH ONHOAOJIBHBIX U JABYIAOJBHBIX PAaCTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCThI», « KM3HEHHBIA LUK MXay, « KU3HEHHBIN HUKJI MAOPOTHUKAY,
«OKW3HEHHBIN UK COCHBD.

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpEnaparbl SULEKIECTOK H
CIIEpMATO30UI0B, MOJAENb «[ UK pa3BUTHS JSATYILIKKA.

JlaGoparopHasi padora «3ydyeHue cTpoeHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHUKpOIpernaparax.

IIpakTuyeckas padora «BbIABIEHME MPU3HAKOB CXOJCTBA 3apOBILIECH
MTO3BOHOYHBIX KHBOTHBIX ).

JlaGoparopuass padora «CTpoeHHE OpPraHoB Pa3MHOMXEHHS BBICIIUX
PaCTEHUI.

Tema 11. I'eneTnka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoOB

Hctopus craHoBIIeHUsI M pa3BUTUS TeHETUKHY Kak Hayku. Paboter I'. Mennens,
I'. ne ®pusa, T. Moprana. Poib 0T€UE€CTBEHHBIX YYEHBIX B PA3BUTHUU T€HETHUKH.
Pa6ots H. K. Konwriosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapnieuenko,
10. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIEC TEHETUUECKHUE MOHATUS U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJjUleNibHbIC TEeHbI, ajJbTepHATHBHBIE IPHU3HAKH, JOMUHAHTHBIA M PEIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, UUCTAs TUHUSA, TUOPUJIBI, TEHOTHUI, (DEHOTHII.
OCHOBHBIE ~ METO/ABl  TEHETHKU: THOPUIOJIOTHYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM.

JdeMoHCcTpanuu



[Toptpersi: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Baswios, A. H. benoszepckuii, I'. [[. Kapneuenko, FO. A. ®ununuyenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl u cxembl: «MeTobl TeHETUKNY, «CXEMbI CKPEIIUBaAHUS.

JlabopaTtopHass padora «J/Ipo3odmia Kak OOBEKT T'€HETUYECKUX
VICCIIEIOBAHUI .

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH
eAMHO00pa3usi rTMOpUIOB nepBoro nokojieHus. [Ipasuno goMmunupoBanus. Bropoit
3aKOH Menzaenss — 3aKOH pacLICIUIeHUsl IpU3HaKkoB. LluTonormueckre OCHOBBI
MOHOTHOPUTHOTO CKpENIMBaHUs. [ MIOTe3a YUCTOTHI TaMeT.

AHanmsupyroniee ckpemubanue. [I[pomexyTouHbIl XapakTep HacleOBaHHUs.
Pacuieruienre npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpeuuBanue. TpeTuil 3akoH MeHensi — 3aKOH He3aBUCUMOTO
HaCJIe0BaHUs NPU3HAKOB. [{uToNOrnueckre OCHOBbI AUTHOPUIHOTO CKPEITUBAHMUSL.

CuemnienHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJIEJOBAaHWE T'€HOB, HApYLUICHHWE CLEIUICHHS MEXAY T'€HaMUu. XPOMOCOMHAs
TE€OpUsl HACIEACTBEHHOCTH.

I'eneTnka mona. XpoOMOCOMHBIM MEXAHU3M OIPEAEIECHUSA NOJIA. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHnlii M rereporaMmeTHbi mon. ['eHeTmyeckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBanue npru3HaKoB, CIEIJIEHHBIX C MOJIOM.

['enorun xak nenoctHas cucrema. [lnenorponuss — MHOXKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIN aiyienu3M. B3anMOJIENCTBUE HEAUIEIbHBIX TI'€HOB.
KommiiementaprnocTs. Onucras. [lonumepus.

['eHeTMYECKMI1 KOHTPOJIb Pa3BUTHS PACTEHUI, d)KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOTOTHYECKUX  TPOIIECCOB, TOBEAEHWS ¥  KOTHUTUBHBIX  (DYHKITHIA.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXAHU3MbI B3aUMOJIEUCTBUS «XO35IMH
— Tapa3uT» U «XO3AUH — MHUKpoOHOM». ['eHeTMueckue acheKThl KOHTPOJ U
U3MEHEHHMsI HACJIeICTBEHHON HH(OpMAIMU B TOKOJICHUSIX KJIIETOK U OPTraHU3MOB.

JdeMoHCTpanuu

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

Tabmunpl u cxemsl: «IlepBoiii 1 BTOpOit 3akoHBI Menaens», « TpeTuii 3akoH
MeHnnens», «AHanu3upyrollee CcKpeluBaHue», «HenomHoe AOMUHUpPOBaHHUEY,
«CrierieHHOE HAcJIeIOBaHWE TPU3HAKOB Yy npo30dwmibl», «[eHeTnka Imomay,
«Kapuorun denoBeka», «Kapuotun apozoduibr», «Kapuotunm —nOTHIBD,
«MHOXECTBEHHBIN aJUIeIN3M», «B3auMoIeiCTBUE TEHOB.

OO6opynoBanue: MOAENb MJs JEMOHCTpAIlMUd 3aKOHOB €IWHOOOpasus
TUOPUIIOB TIEPBOTO TIOKOJICHWS U PACIICIUICHUS TMPU3HAKOB, MOJAENb IS
JEMOHCTpAllMA 3aKOHA HE3aBHCHMOIO HACIEAOBAaHUS IPU3HAKOB, MOJEIb IS



JIEMOHCTpAallMM CIIEIJIEHHOrO HACJIEJ0BAHUs IPU3HAKOB, CBETOBOM MMKPOCKOI,
MUKponpenapar: «J{po3odumnar.

IIpakTnueckas padora «/3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpEILIUBaHUA Y APO30(PUITBI».

IIpakTnueckass  padora  «/3ydyeHue  pe3ynpTaToB  JUTHOPUIHOTO
CKpEIINBAHUS Y TIPO30PUITBIY.

Tema 13. 3aKkoHOMEpPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHoTHMna W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3meHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJIWYECTBEHHBIE MPU3HAKU. Buasl
V3MEHUYHMBOCTH: HEHACIIEICTBEHHAS U HACJICACTBECHHAS.

MonudukanuonHas HW3MEHYMBOCTh. Ponb cpensl B (opMUpPOBaHUU
MOIU(PUKALIMOHHON M3MeHuMBocTH. HopMa peakiuu npusHaka. BapuanmoHHBIN
pan u BapuarnmoHHasi kpuBas (B. Woranncen). CpoiicTBa MOAu(HUKAIIMOHHON
U3MEHYUBOCTH.

I'enoTunuyeckas n3MeHUUBOCTh. CBOMCTBA T€HOTUNMMYECKON U3MEHUYUBOCTH.
Bupl reHoTHITHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHAS.

KoMOuHaTuBHasT HM3MEHUYMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON NU3MEHYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYUBOCTH B CO3TaHUU
TEHETUYECKOr0 pa3Hoo0pasusi B Mpeiesiax OJTHOro BUA.

MyrtanroHHass W3MEHYMBOCTb. Buabl MyTauui: T'€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUMPOBAaHHbIE MyTauud. SaepHele U
nuTOIUIa3MaTuiYeckue mytanuu. CoMaTU4YecKHe M MOoJIOoBble MyTauu. [IpuyunHb
BO3HMKHOBEHUs MyTanuil. MyTareHsl W WX BIWSIHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTA MYTAIMOHHOIO MpoIecca. 3aKOH TOMOJOTMYECKUX PSII0B B
HacieacTBeHHoM m3MmenuuBoctu (H.M. BaBuiioB). BHesjepHas M3MeHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U 3INULEHOMUKA, PpOJb ONUSEHEMUYECKUX (HaKmopos 6
Hacne008aHUuU U U3MEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMO8.

JdemoHcTpanumn

[Toptpertsr: I'. ne @pus, B. Moranncen, H. 1. Bapuiios.

Tabmumpt u  cxeMbl: «Buasl u3MeHuMBOCTHY», «MonudukarmoHHas
U3MEHYUBOCTHY, «KomOuHaTuBHas U3MEHYUBOCTHY, «Meio3y,
«OmnopotBopeHuey, «I'eHeTnueckue 3a00JeBaHNs YeI0BeKay, «Buibl MyTanuii».

OO6opynoBaHue: XKUBbIE U TepOapHbIE SK3EMIUIAPbl KOMHATHBIX PACTEHUIA,
pucyHku ((poTtorpadum) )KUBOTHBIX C PAa3IMYHBIMHA BUIAMH U3MEHYUBOCTH.

JlaGopaTopHast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJIU(PUKANMOHHON HM3MEHUYMBOCTU. [locTpoeHne BapuallMOHHOTO psiia u
BAPHUALMOHHOW KPUBOW».



IIpakTnyeckas padora «Myrtamuu y JjApo3oduiabl (HA TOTOBBIX
MHKpOIIpenapaTax)».

Tema 14. I'eHeTnka 4esioBeKka

Kapuornn dyenoseka. MexnyHapoaHas mporpamMma HMCCIENOBaHUS T€HOMA
yenoBeka.  Meroabl  M3y4deHUsT TEHETMKM  YEJIOBEKAa:  I'E€HEAJOrMYECKHM,
OJIM3HEIOBBIH, LIUTOT€HETUYECKHUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpemeHHOE ONpENEIICHUE IeHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHHUE, B TOM YHUCJE C MOMOLIBIO
[M11P-ananu3a. HacneacTBeHHble 3a00JieBaHUs YelioBeKa. [ eHHbIE U XpOMOCOMHBIE
0one3Hu uyenoBeka. bonesHu ¢ HAcIEeNCTBEHHOW MPEapacloNoKEHHOCTBIO.
3HaUYE€HWE MEIULHMHCKON T'€HETHKU B MPEJOTBPAILECHUN U JICHEHUU F€HETUYECKUX
3a0oneBaHui 4yenoBeka. MeauKO-reHeTUYeCcKoe KOHCYJbTHpoBaHue. CTBOIOBbBIE
KJIeTKH. 1IoHATHE «T€HEeTHYeCKOro rpysa». DTHYECKHE aCIEKThl MCCIECIOBAaHUM B
001acTy peJakKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

'enernueckue (akTopsl TOBBIIICHHONM YYBCTBUTEIBHOCTH YeNOBEKa K
(u3HUEeCKOMY U XMMHUYECKOMY 3arpsi3HEHUIO OKPY’Karolleil cpenbl. I'eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTHSIM.

JdemoHcTpanuu

Tabmuupl u cxemsl: «Kapuorun udenoBeka», «MeToAbl U3yUYEHUs T'€HETUKU
yesoBekay, «I eHernueckue 3a001€BaHUs YEIOBEKa.

IIpakTnyeckas padora «CocTaBieHUE U AaHAJIN3 POAOCIOBHOM».

Tema 15. Cenrekunsi OpranusMoB

JlomecTukanus U ceJleKIus. 3apOKIECHUE CENEKIMU U JOMECTUKALIMU. Y YCHUE
H. U. BaBunoBa o LleHTpax NpOUCXOXIEHUS M MHOrooOpasus KyJIbTYPHBIX
pacteHuil. Posib cerekiuu B CO3JaHUU COPTOB PACTEHUM U ITOPOJ )KUBOTHBIX. CopT,
[0pOJ1a, IITaMM. 3aKOH T'OMOJIOTMYECKUX PSAIOB B HACJIEICTBEHHON U3MEHYMBOCTH
H. W. BaBunoga, ero 3HaueHue JJisi CEIEKIIMOHHON paOOTHI.

Metoasl cenekIMoHHOM paboThl. McKyccTBEeHHBIM OTOOp: MAcCOBBIM U
VHAVBUYaJIbHBIN. Oranel ~ KOMOMHAIMOHHOM  cenekuuu.  McneiTanue
OpOU3BOAMUTENEH MO MOTOMCTBY. OTOOpP MO T'€HOTHUIy C IOMOUIBIO OLEHKH
(eHoTHIA MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMonibio aHanu3a JIHK.

HckycCTBEHHBI ~ MyTareHe3  Kak  METOJI  CEJIEKIIMOHHOW  paboThl.
PannanoHHbli 1 XUMUYECKUI MyTareHe3 Kak MCTOYHUK MYTAlUil Y KyJbTYPHBIX
¢opm opranuzmoB. lcnonp3oBaHHE TE€HOMHOTO PEJAKTUPOBAHUS U METO/OB
pexomOuHaHTHBIX JIHK 17151 monydeHuns ncxolHOro Matepuania Jjsl CEelIeKLUu.

IToyuenune HIOJIMIIJIOUIOB. BayTtpusBuaoBas ruOpuan3aus.
bnuskoponcTBeHHOe  cKpemiuMBaHMe, wiM  MHOpuauHr.  HepoactBeHHoe
CKpellMBaHue, Win ayrOpuauHr. I'ereposuc u ero npuuuHsl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas ruOpuauzauusa. [Ipeononenue Oecruionus



MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTEHUI U JKUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHHE U U3yYEHUE N'EHETUYECKHUX PECYPCOB KYJIBTYPHBIX PACTEHUI U UX
JUKHUX pOIAYEH JUIsl CO3JaHUsl HOBBIX COPTOB U THOPHUIOB CEJIbCKOXO03AMCTBEHHBIX
KYIbTYp. H3yuenue, coxpanenue u YnpaeieHue 2eHemudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBIX  JHCUBOMHBIX 6 UYeNsixX YIAVYUIeHUs
CYWecmeyiomux U co30aHusi HOBbIX NOPOO, JUHUU U KPOCCOB8, 6 MOM HUcCle C
NpUMEHEHUEM COBPEMEHHBIX MemMOo008 HAYUHbIX UCCIe008aAHUlL, Nepedo8blx uoeu u
NepCneKmuBHbIX MexXHOA02UM.

JdemMoHcTpanuu

[Toptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsnenko, b. JI. Acraypos, H. bopinoyr, /I. K. benses.

Tabnuuel u cxembl: «L{eHTPBI MPOUCXOKACHUS U MHOT'000PA3uUsi KYJIbTYpPHBIX
pacTeHuit», «3aKOH TOMOJOTHMYECKUX PSIJOB B HACIEACTBEHHON NU3MEHUYHBOCTHY,
«Mertogsl cenekuuny, «OtnanénHas rudpuauzanus», «MyrareHes».

JlabopaTopHas padora «3ydeHue COpTOB KyJbTYPHBIX PACTEHUU U MOPOJ
JOMAITHUX KUBOTHBIX.

JlaGopaTopHasi padora «3ydeHue METOIOB CEIEKIIUU PACTECHUM.

IIpakTnuyeckas padora «[IpuBnBKa pacTeHHI».

Ikcekypeussi «OCHOBHBIE METOJbl U JOCTUKEHUS CEJEKIMH pPACTEHUUA H
YKUBOTHBIX (Ha CENEKIMOHHYIO CTaHILIMIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO35AHUCTBO, B JIaOOPaTOPHIO
arpOyHHBEPCUTETA WU HAYYHOI'O LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETUYECKAsI OMOJIOTHSI

OOBEKThI, UCHOJB3yEeMble B OMOTEXHOJIOTMHM, — KIJIETOUYHbIE W TKaHEBbIE
KYJIbTYpHI, MHUKPOOPTaHU3MBI, 1754 XapaKTepUCTHKA. TpanuuroHHas
OMOTEXHONIOTHA:  XJIEOOMEUeHHE, TMONYYCHHE KHCIOMOJOYHBIX  MPOAYKTOB,
BuHOAenue. MukpoOuonornyeckuii cuHre3. OOBEKTbI MHUKPOOHOJOTUYECKUX
TexHoJorui. [IpousBoacTBo Genka, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHHS U
KOHCTPYHUPOBAHUSI TEHOMOB C LIEJIBIO MOJIYYEHUSI OPraHU3MOB U MX KOMITIOHEHTOB,
CoJlepKalllMX HE BCTPEUaIoIIHecs: B IPUPOie OMOCUHTETUUECKUE TYTH.

Knerounas unxkeHepus. MeTonbl KyJIbTyphbl KIETOK M TKaHEW PAacTEHUU H
KUBOTHbIX. KpuoOGanku. Comaruyeckas THOpuAM3AIUS U COMATHYECKUU
sMOpuorene3. lcnonb3oBaHUE TramiougoB B CEIEKUUM pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumein. HMcnonvzosanue MOHOKIOHANbHBIX U NOAUKTOHATLHBIX
aumumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOAOTBOpEHUE. PexoHCTpyKius
AWLIEKJIETOK U KIOHUPOBAaHHUE XUBOTHBIX. METO TPaHCIUIAHTALMU AJIEp KIETOK.



Texnonozuu 0300posieHus, KyIbmusupo8aHus U MUKPOKIOHAIbHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 I€Ha W
koHcTpyupoBanue pekomonHanTHbIXx JIHK. Cosoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUS U ITEPCIIEKTUBBI XPOMOCOMHOM M T€HHOW MHKEHEPUU. DKOJIOTHUECKUE
U 3TUYeCKHUe NpoOIeMbl TEeHHON MH)KEHEPHH.

Menumnuackue Ouotexnonoruu. [loctrenomuas nudposas meaumnuHa. [11[P-
JUArHOCTUKA. MeTaOoJIOMHBI aHalnu3, TeHOLUEHTPUYECKUH aHalu3 MpoTeoMa
YEJIOBEKA IS OLIEHKH COCTOSIHUSL €ro 370poBbs. Mcmonb30BaHME CTBOJOBBIX
kiaerok. TaprerHas Tepanus paka. 3D-OuomHkeHepuss g pa3pabOTKu
(yHIaMEHTaNbHBIX OCHOB MEIWLMHCKHUX TEXHOJIOTUM, CO3JaHHs KOMIUIEKCHBIX
TKaHEH COYETaHWEM TEXHOJOTHM TPEXMEPHOro OMOmpUHTUHTA U ckaddosauHra
JUIS pelIeHUs 3a]1a4 ePCOHAIN3NPOBAHHON MEIULIMHEI.

Co3naHne BEKTOPHBIX BaKIMH C LENbI0 00ecredeHuss KOMOMHHPOBAHHOMN
3amuThl OT Bo30Oymuteneir OPBU, ycTaHoBieHHE MOJEKYISAPHBIX MEXaHHU3MOB
¢ynkunonuposanust PHK-cogepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO ONACHBIE
3a00J1€BaHUs YETIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu

Tabmuupl u cxemsl: «/Crnonb30BaHUE MUKPOOPTraHW3MOB B MPOMBIIIIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I eHHass HHXKEHEPUS.

JlaGopaTopnas padora «/3ydyeHne o0bEKTOB OMOTEXHOIOTUM.

IpakTueckas padora «llonyyeHre MOJTOYHOKUCITBIX TPOLYKTOBY.

JKeKypcusi «bHOTEXHONOrMs — Ba)KHEWIIAsT IPOU3BOAMTENBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE ITPOU3BOCTBO)Y.

11 KIJACC

Tema 1. 3apo:kneHue W pa3sBUTHE 3BOJIONMUOHHBIX INpeICTABJICHUN B
OonoJioruu

OpomonmonHas Teopuss Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHHS
napBuHHA3Ma. JKU3Hp U Hay4yHas aedarenbHocTh Y. JlapBuHa.

JIBrkylue cuiabl 3Bosironuu BuaoB no Y. J[apBuny (BbICOKasi MHTEHCUBHOCTD
pPa3MHOXXEHUSI OpPraHM3MOB, HACIEJCTBEHHas W3MEHYMBOCTh, OOpnOa 3a
CYILLECTBOBAHHE, €CTECTBEHHbBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunTeTnyecko Teopun HBomonun (CTDI). HelitpanpHas
Teopusi dBomtonu. CoBpeMeHHas HBOJIOLMOHHAs  Ouosyorusi. 3HaueHuUe
SBOJIFOLIMOHHON T€OpUH B (POPMUPOBAHUU ECTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpanuu



[Toptpersi: Apucrtorens, K. JIunnen, K. b. Jlamapk, 2. XK. Cent-Unep, XK.
Krosbe, Y. Hapsun, C. C. YerBepukos, W. 1. lImansraysen, k. Xonaeitn, . K.
benses.

Tabmuue! u cxemsl: «Cuctema xuBoi npupoas! (no K. JIunuerw)», «JlectHuna
KUBBIX cyiiecTB (o Jlamapky)», «MexanuzMm (HOpMUPOBAHUS PUCTIOCOOTEHUHN Yy
pacTeHuit u kUBOTHBIX (10 Jlamapky)», «KapTta-cxema mapiipyra myremniectBus Y.
Hapsunay, «Haxogxku Y. [lapBuna», «Dopmbl OOpbObI 3a CYIECTBOBAHHE,
«[Toponpr romy6ei», «MHoroodbpasue KyJabTypHBIX (hopM KamycTbl», «Ilopoabl
JOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BHUJOB (o Y. JlapBuny)»,
«CxemMa COOTHOUIEHUS MABWXKYIIMX CHJI 3BOMIOLMHNY», «OCHOBHBIE IIOJOKECHHS
CUHTETUYECKON TEOPUH IBOJIOLIHI.

Tema 2. MUKpP03BOIIOLHA U €€ pe3yJIbTATHI

[Tonmynsiuus Kak slI€MEHTapHas €AWHULA 3BOMOUUA. COBPEMEHHBIE METOBI
OLICHKM TEHETUYECKOro pa3sHoOOpa3us W CTPYKTyphl mnonyisuuid. M3menenue
reHo(oH/a TOMyJNAIMHA KaK »3JIEMEHTapHOE OHBOJIOLMOHHOE SBJICHHE. 3aKOH
reHetTuueckoro pasHoBecus J[xx. Xapnau, B. BaiinOepra.

OneMeHTapHble (AKTOPbl (IBIKYIIME CUJIbI) HBONIONUU. MyTallMOHHBIH
nporiecc. KomOunatuBHas u3MeHUMBOCTh. Jlpeiid TeHOB — cliydaifHbie
HEHAIPaBJIEHHbIE U3MEHEHHSI YAaCTOT aJljiesield B monyasauusax. J((eKT ocHoBaTemsl.
Opgexm oOymuvinounozo eopaviuka. CHUdMCEHUE 2eHemudecKo20 pazHooopasus:
npuuunsl u creocmsus. llposenenue s¢pgpexma opeiigha 2eno6 6 6ONLUWUX U MATBIX

NONYAAYUSIX. Murpanuu. N3orsimus MO YIS LIV : reorpaduieckas
(mpocTpaHCTBEHHAs), Onosioruyeckas (penpoyKTUBHAs).
EctectBeHHbIi 0TOOp — HampaBisgomuii  Qaktop sBomonuu. DopMel

€CTECTBEHHOT0  OTOOpa:  JIBIXKYIIMM, CTaOWIM3UPYIOIIHMM,  pa3phIBAIOLIUN
(mm3pynTuBHbIi). [lomoBoit orOop. BO3HUKHOBEHHE M 3BOIIOIMS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOIeHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOLUU.
Bo3nukHOBeHUE NpUcnoco0IeHui y opranu3MoB. ApoMop(}o3bl ¥ uANOoaIanTaluu.
[Tpumeps! Tprcoco0JIeHNIA Y OPTaHU3MOB: MOP(hOIOTHYEeCKre, GPU3HOTIOTHIECKHE,
Oumoxumuyeckue, mnoBeaeHUYecKkre. OTHOCUTEIBHOCTh  MPUCTOCOOJIEHHOCTH
OpraHHU3MOB.

Bun, ero xpurepum u crTpykrypa. BumooOpazoBaHue Kak pe3yJibTar
MUKpO3BOMOIMH. M3omsamust — kitodeBod ¢aktop BupoobpazoBanus. [lytu u
CIocoObI BUJI000pa30BaHUsA: aJJIONaTPUIECKOE (reorpaduueckoe),
CUMITATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE»  (TTOJIUILTOMAN3AIuS,
rubpuauzanus). JJIMTeTbHOCTh YBOIOIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



Posnb 3BOTIOIMOHHOM OMOJIOrUU B pa3paboTKe HAyYHBIX METOAOB COXPaHEHHUSI
O6uopazHooOpasusi. MHUKPOIBOMIONKUSA U KOIBOJIOLUUS IMAPAa3UTOB M HUX XO3SIEB.
Mexanu3Mbl GOpMHUPOBAHUS YCTOMUYUBOCTU K AHTHOMOTUKAM U CITIOCOOBI OOPHOBI €
HEW.

JdemoHcTpanuu

[Toptpersi: C. C. UerBepukos, 3. Maiip.

Tabmuiet 1 cxembl: «MyTanmoHHasT W3MEHYUBOCTHY, «llomynsimonnas
CTpPYKTypa Buaa», «CxeMa MposiBlIeHUs 3aKkoHa Xapau—BalinOepray», «JBuxyiiue
CWJIBl HBOJIIOIUUY, «IDKOJIOTHMUYECKass M30JSIUs MOMYJsALUUA CeBaHCKOM (openny,
«["eorpaduyeckas U30JIAIMUS JTUCTBEHHUIIBI CHOMPCKOM 1 INCTBEHHUIIBI TayPCKOM»,
«[TonmynsiIMOHHBIE BOJHBI YHCIEHHOCTH XMUIIHHUKOB U KEpTB», «Cxema NeHCTBHUS
€CTECTBEHHOT 0 0TOOpay, «@opMbl 00pHOBI 3a cyliecTBOBaHUEY, «HIyCTpHUaIbHBIHI
MenaHu3m»,  «KuBble  Hckomaemsbie»,  «IIOKpOBHUTENBCTBEHHAass  OKpacka
KUBOTHBIX», «lIpenynpexnaromas oOKpacka >XHUBOTHBIX», «DU3HOIOTHYECKUE
agantaiuny, «lIpucnocoONEeHHOCTh OpPraHu3MOB M €€ OTHOCHTEIBHOCTHY,
«Kpurepuu Buna», «Buapl-nBoiHuKn», «CTpyKTypa Buaa B Npupoie», «Crnocoosl
BUI000pa3oBaHus», «I eorpaduueckoe B11000pa30BaHue TPEX BUOB JIaH bIIICH,
«DKOJIOrnyecKkoe BUA000pa3oBaHUE BUAOB CHHMLY, «llomummouasl pacTeHuib»,
«KanycTHO-peneunbiil THOpUI.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHUIl U
3BEpeil ¢ MpUMEPAMH Pa3IMYHBIX IPUCITIOCOOICHU, Yydesa NTHI] U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHud OJIM3KUX BHUJOB, OOPa30BABIIMXCA Pa3IUYHBIMU
crnocobamu.

JladbopaTopHasi pabota «BrIsBiIeHHE U3MEHUUBOCTH Y 0COOEH OJTHOT'O BUJIAY.

JlabopatopHnas padora «lIpucrnocoOnaeHus opraHU3MOB U X OTHOCUTEJIbHAS
11e71eC000Pa3HOCTh .

JlaGopaTtopnas pabdora «CpaBHEHHE BHUAOB 1O MOP(HOIOTHYECKOMY
KPUTEPHUIO».

Tema 3. MaxkpodBosouus 1 eé pe3yabTarhbl

Meroael wu3ydeHMs MakpodBomouMu. [laneoHTonmornmueckme  MeETOZBI
uzydeHus: dBomouuu. IlepexogHeie ¢GopMbl W (PUIOTEHETUYECKUE  PSIIbI
OpraHHU3MOB.

buoreorpadguueckue meroasl u3ydeHus sBomtonuu. CpaBHeHue (Gropsl H
(dayHbl MaTepuUKOB M OCTpoBOB. buoreorpaduueckue obmactu 3emiau. Buabl-
SHAEMUKHU U PEIIUKTHI.

OMOPHOJIOTUYECKHE M CPABHUTEIBHO-MOP(OIOTUYECKUE METObI M3Yy4YECHUS
BONIIOLMHU. ['€HeTMYecKue MEXaHU3MBbl 3BOJIOLMM OHTOI€HE3a W IOSIBICHUS
SBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PyaumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHUE,



OMOXMMHUYECKUE U MAaTEMATUUECKHUE METOIbI M3YUEHUS SBOJIOIUHU. [ OMOIOTUYHbIe
redbl. COBpEMEHHBIE METO/IbI ITOCTPOCHUS (PUIIOT€HETUUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIUU U SBOJIOLIMS TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuiia) 3BOMONUU. [IpuHyun cmenvl QyHKYUl.
HeoGpaTtumocTs sBomtonnu. AnanTtuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
SBOJIOLIHH.

JdeMoHCcTpanuu

[Toptpersi: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, 3. ['ekkens.

Tabmunpl 1 cxembl: «DUIOreHETHYECKUN P JIOMAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creronedanbl»y,  «Punnodurer»y,  «CemeHHBIC
nanopoTHUKN», «buoreorpaduueckue 30HBI 3emun», «Jlpelid KOHTHUHEHTOBY,
«Penukthly, «HavanbHble cTagud SMOPUOHATLHOIO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHbIE W AaHAJOTHYHbIE OpraHe», «PyIuMeHThI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAaOOpbI YEJIOBEKAa U IIHUMIMaH3e», «lJIaBHbIE
HaIpaBJICHUSI BOIIOLUNY, «OO0I1I1e 3aKOHOMEPHOCTH 3BOJIOIIUN.

OOGopynoBaHue: KOJJIEGKIIMU, TrepOapuu, MYJISKA HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISIKU TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HA HA 3emJie

Hayuynpie rumore3sl NPOUCXOXKICHUS KU3HM Ha 3emiie. AOUOreHe3 W
naHcriepmusi. JloHaydHbie TpeCTaBICHUS O 3apPOXKIECHUU KU3HU (KpEarmoOHU3M).
['mnoTte3a NOCTOAHHOTO CaMO3apOKICHUS )KU3HH U €€ onpoBep>keHue onbitamu .
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoxaeHne ;k1U3HU U aCTPOOUOJIOT USL.

OcHOBHBIE JTalbl HEOPraHUYECKOU ABOJIIOLUU. [lmanerapHas
(reosoruueckasi) HSBOJIONMS. XUMHUYECKas OJBOMIOLUMA. AOHUOT€HHBIA CHHTE3
opraHuyeckux BemniectB U3 Heopranuueckux. OmeiTr C. Mumnepa u I'. HOpm.
O6pazoBanue nonumepoB u3 moHoMmepoB. KoarepBarnas runoreza A. 1. Onapuna,
runore3a nepBuyHoro OynboHa JIx. XonjelHa, reHeTrudeckas rumoreza [
Ménnepa. Pubosumer (T. Yek) um rumoreza «mvupa PHK» V. T'mnbepra.
dopmMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

Ncropus 3emun n meTonbl €€ n3ydenus. MlckonaeMmble OpraHn4ecKue OCTaTKU.
I'eoxpononioruss u e€ Meroabl. OTHOCHUTENbHAs W AOCOJIOTHAsE T€OXPOHOIOTHS.
['eoxpoHoIOruuecKas mKaja: 30Hbl, 3pbl, HEPUOJbI, STOXU.

HauvanbsHbie sTanel opranndeckor »sBoiarouuu. [logBiaeHne u 3BOIOLUA
NEPBbIX KIETOK. DBOJIOIUS MeTaboiu3Ma. BO3ZHHMKHOBEHHE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKH KaK aHaJor MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproThl U 3yKapUOTHI.



[Tpoucxoxienne 3ykapuoT (CUMOUOreHe3). JBONIOIMOHHOE IPOUCXOXKIEHUE
BUpPYCOB. [IponcxoxneHne MHOTOKIETOYHBIX OpraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE€ 3Talbl ABOJIOLIMM BBICHIMX pacTeHuil. OCHOBHBIE apoMopdo3b
pacreHui. Bpixox pacrenus Ha cymy. IlosBieHue CIOpPOBBIX pAacTEHUU W
3aBoeBaHre uMHU cymu. CeMmeHHble pacTeHus. [IpoHcXoKIeHHe IBETKOBBIX
pacTeHUMN.

OcCHOBHBIE€ A3Tambl SBOJIONHUHU KUBOTHOTO MHpa. OCHOBHBIE apoMop(do3b
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XOpnoBbIe KUBOTHBIE. JKU3Hb B BO/E. DBOJIOIMUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampuduii m pentuiauil. [IporcxokneHne MIICKOMUTAIONUX U
ntul. [lpunnun kmroyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMU CYLIU.

Pazutne xu3Hu Ha 3emie MO »paM U IEepUoAaM: apxel, MPOTEPO30il,
najaeo30M, Me3030i, kaliHo30i. OO0I1as XapaKTepUCTUKA KIMMaTa U T€0JIOT MYECKHUX
npoueccoB. [losBaeHue U pacuBeT XapaKTEPHbIX OPraHU3MOB. YTIIe0Opa30BaHUE:
€ro yclIOBHUs U BIIMSIHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BbIMUPaHUSI — 3KOJIOTMYECKUE KPU3UCHI ITpouuioro. llpuunHsel u
CIENCTBUS MAacCCOBBIX BbIMHpaHHU. COBPEMEHHBIM IKOJOTMYECKUH KPHU3HC, €T0
ocobenHoctu. [Ipobnema coxpanenus 6uopaznooOpasusi Ha 3emIie.

CoBpemeHHasi cucreMa opraHudeckoro mupa. [IpuHiumnel kinaccudukayuu
opranu3MoB. OCHOBHbIE CHCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. H.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpr n cxeMbl: «Cxema ombita @, Penny», «Cxema onpita JI. ITactepa mo
U3YUYEHHIO CaMO3apOXKJIEHHs Xu3HW», «Cxema ombita C. Mwumiepa, I'. Opm»,
«JTampl  HEOPraHWYECKOW  JBOMOLUM»,  «['€OXpOHOJIOrMYECKass  IIKauay,
«HauanpHble 3Tanbl OpraHUyuecKkoi 3BoONIONUNY, «CxeMa 00pa30BaHUS DYKAPUOT
nyTéM cuMmOuorenesa», «Cucrema KUBOW mpupoabl», «CTpoeHUE BUPYCA,
«Apomopo3bl  pacteHuid», «PuHHOQUTH), «OIHOKIETOYHBIE BOIOPOCIH,
«MHorokierounsle Bopopociamy», «Mxwm», «IlanopoTHukm», <« 0NI0CEMEHHBIE
pacteHus», «Opranbl UBETKOBBIX pACTEHUI», «CXemMa pa3BUTHS )KUBOTHOTO MUPa»,
«Apomop(do3sl KUBOTHBIXY, «[IpocTeitmmey, «Kumedanomnonoctaeie», «Ilmockue
yepBuy», «HUnenucronoruey», «PviOb», «3eMHOBOMHBIE», «lIpecMbIkaronuecs,
«Itnusy, «Miuekonuraromuey, «Pa3Burue KuU3HU B apXeUCcKou ape», «Pa3zBurue
JKA3HA B TMPOTEPO3OUCKOU 3pe», «Pa3BuThe XU3HM B MAJICO30MCKOU 3per,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pey», «Pa3BuTHe )XU3HU B KAaWHO30MCKOM 3pen,
«CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUpPay.



OOGopynoBanue: repOapuuM pAacTEeHUM pa3JIMYHBIX OTAEIOB, KOJUICKIUU
HACEKOMBIX, BJIQYKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHX, CKEJIEThl MO3BOHOYHBIX dKUBOTHBIX, Uy4€elia IITULL U 3BEPE, KOJJIEKIIUU
OKaMEHEJIOCTEe, TMOJIE3HBIX MCKOIMAEMbIX, MYJSIKU OPraHUYEeCKUX OCTaTKOB
OpPraHU3MOB.

BupryanbHas naboparopHasi padora «MoaenupoBanue onbIToB Musinepa—
IOpu 1o u3yueHunto abMOreHHoro CUHTE3a OPraHnYeCKUX COEAMHEHNUN B IEPBUYHON
atMocdepe».

JlaGoparopHasi pabdora «/I3ydyeHHMEe M ONHCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB.

IIpakTnyeckas paGora «/3yueHune OCOOCHHOCTEH CTPOCHHUS PaCTCHUU
Pa3HBIX OTAEIIOBY.

IIpakTnyeckas padora «/3yyeHue ocOOEHHOCTEN CTPOEHUS MO3BOHOUYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJI0BEKa — AaHTPOIOI eHe3

Paznens! u 3anaun anTpononorud. MeToapl aHTPOIIOIOTHH.

CraHoBiieHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4YeEJIOBEKa. PenurnosHbie
B0O33peHUsl. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

CxoacTBO YenoBeka ¢ KUBOTHBIMUA. CUCTEMAaTHYECKOE ITOJIOKEHHUE YEIIOBEKA.
CBuperenscTBa  CXOACTBA  YEIOBEKA  C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (b13M0JI0r0-0MOXUMHUYECKHE,
noBegeHueckue. OTIn4us 4eloBeKa OT KUBOTHBIX. [IpsIMOXOXKAEHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAIBHOU
CUCTEMBL.

JBrxyire cuibl (PakTopbl) aHTPOIIOreHe3a: OMOJIOrMYeCcKue, COlMaIbHbIC.
CooTtHolieHrne OMOIOTHYECKUX U COIMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcCHOBHBIE CTaJMM AHTPOIIOTeHe3a. PaHHHME uenoBEKOOOpa3HbIE 00E3bsHbBI
(MPOKOHCYJIBI) U paHHUE MOHTUJIBI — OOIIKE MPEIKU YET0BEKOOOPa3HbIX 00€3bsH U
JM0JIel. ABCTPAJONMUTEKH — ABYHOTHE NMPEAKHU JItoAe. YeloBek yMenbli, MepBbIe
W3TOTOBIIEHUA OPYAUN TpyAa. YenoBeK MPSAMOXOISIINN U MTEPBBIN BBIXOJ JIFOJECH 3a
npenensl Adpuku. Yenosek reinenb0eprekuil — o0l npegok HeaH 1epTaIbCKOro
YEJIOBEKAa M YEJIOBEKAa pa3yMHOro. YemoBEeK HEaHIEpPTaJbCKUW Kak BUJ JIIOJEH
XOJIOAHOTO KinMMarta. YeloBeK pa3yMHbI COBPEMEHHOI'O THIIA, JECHUCOBCKUM
YeIIOBeK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu Adpuku. [lameorenernka u
I1aJIEOr€HOMMKA.

DBOJIOLUST COBPEMEHHOTO 4elnoBeKa. EcTecTBeHHBbI OTOOp B MOIMYJISIUSIX
yenoBeka. MyTanMoHHBIN Tiporiecc U moiaumMopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpaius U «3QQPEeKT OCHOBATENS» B MOIMYJISIUSIX COBPEMEHHOTO
YEJIOBEKA.



Uenoseueckue pacel. [loHarue o pace. bomblime pacel: €BpomneougHas
(eBpasmiickas),  aBcTpajo-HerpoujHasi  (dKBAaTOpHAIbHAs]),  MOHTOJOHUIHAS
(a3uarcko-amepuKaHcKkas). Bpems W myTu pacceleHHsl 4YelloBeKa IO IUIaHETE.
EnuncTtBo  yenoBeueckux  pac. HaydHas  HECOCTOSATENBHOCTH  pacu3Mma.
[Ipucnoco6eHHOCTh YeoBEeKa K pa3HbIM  YCJIOBHUSIM OKPYXKAlOLIEH Cpejbl.
Bnusnue reorpadudeckoit cpessl U Aperida reHoB Ha MOPQPOTOTHUIO U (PU3NOIIOTHIO
YEJI0BEKa.

MexaucuuiinHapHable  MeToabl B Qusnueckoil  (OMOIOrHYECKO)
AHTPOIOJIOTUHU.  ODBOJIIOLIMOHHAS ~ QHTPONOJIOTUS M TaAJIEOAHTPOMNOJIOTHUA
YEJIOBEYECKUX MOMYJISIui. buoconuanbHble UCCIAENOBAaHUS MPUPOAbI YEIIOBEKA.
HccnenoBanre KOIBOTIOMUH OUOIOTHIECKOTO M COIUATBLHOTO B YEITOBEKE.

JdemoHcTpanumn

[Toprpertser: Y. dapBun, JI. JIuku, A. S. Poruackui, M. M. I'epacumos.

Tabnuiel u cxembl: «MeTOJbI aHTPOTIOIOTUNY, «[ 0JTOBHOW MO3I UEIOBEKaY,
«YenoBekooOpa3Hubie 00€3bsHBI», «CKeleT dYeloBeKa M CKeleT IIHMIIaH3ey,
«PynMMEHTHI U aTaBU3MBI», «JIBUXKYIIUE CUITBI aHTPONOT€HE3ay, « IBOJIIOIMOHHOE
IpPEBO  YENOBEKay», <«ABcCTpajionuTek», «YenoBek  ymenslil», «YenoBek
NPAMOXOIAIIHNINY, «/leHncoBckuil yenoBek» «Heanaepranbip», «KpoMaHbOHIIED,
«Ipenku yenoBekay, «ITanbl 3BOIIOLMU YETOBEKa», «Pachl UeT0BEKay.

OOGopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TMpeAMETOB  MaTepualibHOM
KYJIbTYpbl TIPEAKOB 4YeENIOBeKa, penpoaykuwu (dororpaduu) KapTuH C
MUGDOJIOTUIECKUMU U OMOJEHCKUMH CIOKETaMH TPOMCXOKICHUSI UETOBEKa,
dboTorpadun HaX0IOK UCKOMAEMbIX OCTAaTKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJIEIb
yeperna 4elnoBeKa 1 yepera NMMITaH3€, MOJIeNIb KUCTH YE€JIOBEKAa U KUCTH IIIMMITaH3E,
MOJIEJIM TOPCa MPEIKOB YETOBEKa.

JladbopaTopHasi padora «l3yueHne ocCOOEHHOCTEH CTPOSHHUS CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXO0KIACHUEM).

IIpakTuyeckas padora «3yueHue SKOJOTMUECKUX aanTaluid YEI0BEKa.

Tema 6. JkoJjiorusi — HayKa O B3aUMOOTHOIUICHHUSAX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY/KaKIlel cpeaou

3apoxeHue 1 pa3BuThe 3koioruu B Tpyaax A. I'ymOonbara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3ngensl u 3amauu
sKoJ0ruu. CBs3b KOJIOTUU C APYTUMHU HayKaMHU.

Meroasl skonoruu. lloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B JIKOJOTHH:
OpUpOAHbIE M JlabopaTopHble. MoaenupoBaHue B 3KOJIOTMHM. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00aTBHBIH.

3HaueHUEe DOKOJOTMYECKUX 3HAHWUW i1  YeJOBEeKa. KOJIOTMYECKOe
MHPOBO33PEHUE KaK OCHOBA CBSI3€W 4YeloBe4ecTBa ¢ mpupoaor. @opmupoBaHue
AKOJIOTUYECKOM KYJIbTYPbI U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJIEHUS.



JemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. CeBepuos, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmumel 1 cxembl: «Pa3gensl skomorumy», «Metoanl skoiorum», «Cxema
MOHUTOPHHTA OKPYXKAOIIEN CpENbD».

JlaGopaTopHasi pabora «3yueHne METO/I0B AKOJIOTHYECKHX
VICCIIEIOBAHUI.

Tema 7. Opranu3msl u cpeaa oOMTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH X aencTBus. Knaccudpukarms
AKOJIOTHYECKUX (DaKTOpPOB: aOUOTUYECKHE, OMOTHYECKHUE, aHTpororeHHsie. O0mme
3aKOHOMEPHOCTH AEHCTBUS dKojoruueckux ¢akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOHWOHTHBIC
OpraHU3MBI.

AlGuotnueckue ¢aktopsl. CBeT Kak nsKkonorudeckuit ¢dakrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMUYECKHE TPYIIbI
pacTeHUd W >KUBOTHBIX II0 OTHOWICHUIO K cBeTy. CurHampHasi poJib CBETA.
doTonepuoanusM.

Temneparypa kak skonoruueckuit ¢akrtop. JleiictBue Temmeparypsl Ha
opraHus3Mbl. [IOMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIEC OPTaHU3MBI.

Brnaxnocth kak skonorudeckuit ¢akrtop. IlpucrnocobiieHuss pacTeHHd K
noJiiep:kaHuio BogHoro Oamanca. Knmaccudukaius pacTeHHil MO OTHOIICHHIO K
Boze. [IpucnocoOnenust ;)kUBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUsI OpPraHU3MOB: BOJIHAs, HAa3€MHO-BO3JYIIIHAs, MMOYBEHHAs,
ryOMHHAsE ~ TOJIMOYBEHHAs,  BHYTpUOpraHudMeHHas.  DU3UMKO-XUMUYECKUE
0COOEHHOCTH cpesl oOuTaHusi opraHu3MoB. [Ipucnoco6ieHnss OpraHu3MoB K >KU3HU
B Pa3HbIX cpeaax.

buonoruueckue putmbl. BHemmHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
rou4yHble PUTMBL. [IpUCIIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBHM KU3HMU.

’Kusznennsie popmbl opranuzmoB. [lonsarue o xuzHeHHOo# hopme. JKu3HeHHbIE
(GbopMBbI pacTeHMil: JepeBbs, KYCTapHUKH, KYCTapHUUYKH, MHOTOJIETHHE TpaBbhl,
ofHoNeTHHE TpaBbl. JKu3HeHHBIE (OPMBI )KUBOTHBIX: THUIPOOMOHTHI, T€OOMOHTHI,
a3poOnoHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornueckue haxkTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIUS,
XUIIIHUYECTBO, cuMOM03 U ero Gopmbl. [lapazutusm, xoomepaiusi, MyTyalausM,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBRO). Herpoduueckue
B3auMojielicTBust  (Tommueckue,  Qopudeckue, (pabpuyeckue).  3HaUCHUE



OMOTHYECKUX B3aMMOJACHCTBUU [IJIi CYIIECTBOBAaHUS OpPraHU3MOB B Cpele
obutanus. [IpuHIMI KOHKYPEHTHOTO UCKIIFOUEHUS.

JdemoHcTpanuu

Tabmuupl 1 cxeMbl: «Okoyorudeckue (akTopb», «CBETOBOM CHEKTP»,
«IKOJIOTUYECKHE TPYIIIBI JKUBOTHBIX IO OTHOLIEHUIO K CBETY», «TErnoKpoBHbIE
KUBOTHBIE», «XOJOIHOKPOBHBIE >KUBOTHBIEY», «DHU3MONIOrMYECKUE ananTauuu
KHUBOTHBIX», «Cpeapl oOWUTaHUS OpraHu3MoOBY», «buomornyeckue pUTMBIY,
«KuznenHnblie popmbl pacTeHuily, « KuzHeHHbIe (HOPMBI )KUBOTHBIX», « IKOCUCTEMA
IIMPOKOJIUCTBEHHOI'O JIECay, «IJKOCUCTEMA XBOMHOro jeca», «llemn nuranus»,
«XUIITHUYECTBOY, «[Tapazutuzmy», «KoHKypeHUIH», «CumOmo3y,
«KoMMeHcanusm».

OOGopynoBaHnue: repOapuu pacTeHUN U JKUBOTHBIX, MPUCIOCOOJEHHBIX K
BIMSIHUIO PAa3JIMYHBIX SKOJIOIMYECKHX (DakTOpoB, repOapuu CBETOIHOOMUBBIX,
TEHENOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUMN, CBETOJIIOOMBBIC, TEHENIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUsI, repOapuu U KOJJIEKIIUU TETIONI00UBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHUM, Yyyena NTHUIl U 3Bepeil, repdapuun
pacTeHuid, OTHOcALMXCs K rurpoduram, kcepopuram, mMe3opuTam, KOMHATHBIE
pacTeHUs JaHHBIX IPYMI, KOJUIEKIUHU KUBOTHBIX, OOUTAIOIIMX B pa3HbIX cpenax,
repOapu M KOJUIEKIIMM pAaCTEHUHM M IKUBOTHBIX, OOJAaJAOMIMX YepTaMu
IPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHH >KU3HHU, TrepOapuu M
KOJIJIEKIIUM PAaCTEHUN M JKUBOTHBIX PA3JIMYHBIX YKU3HEHHBIX (OpM, KOJIEKLIUU
KUBOTHBIX, YJACTBYIOIIUX B Pa3IMYHBIX OMOTUYECKUX B3aUMOJIEHCTBUSAX.

JlabopaTopHass pabGora «BbIsiBIeHHE MPUCIOCOOJICHUNH OPraHU3MOB K
BIIMSIHUIO CBETA».

JlaGopaTtopnass palGora «BblsiBIeHHE NPUCIIOCOONEHUNH OpPraHU3MOB K
BJIUSTHUIO TEMIIEPATYPhD».

JlabopaTtopHasi paboTa «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUI M3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. Jko10rust BUIOB M NMOIMYJIA UK

OKOJIOTUYECKHE  XapaKTEPUCTUKH  TOMYJIALHH. [lonynsaupa  Kak
Ounonornyeckas cucrema. Ponb HEOJHOPOAHOCTU Cpenbl, GPU3HUECKUX OapbepoB U
0COOEHHOCTEN OMOJI0ruu BUIOB B (POPMUPOBAHUU IMPOCTPAHCTBEHHOM CTPYKTYpHI
nomynsauuid. OCHOBHBIE MOKa3aTeny NOMYJSLUU: YUCIEHHOCTh, ILIOTHOCTb,
BO3pacTHAasT W TMOJOBasg CTPYKTYpa, POXKAAEMOCTb, IIPUPOCT, TEMII pOCTa,
CMEPTHOCTb, MUTPALIHSI.

OKonoruyeckasl CTpykrypa nomyisanud. OIEHKa 4YMCIEHHOCTH IOIYJISLUU.
JIluHaMKKa HONyJSUUMUA U €€ peryysanus. bUOTHYeCKui IMOTEHLIHAN IOITYJIALMH.
MopenupoBanue JUHAMHUKHU NMONMysAnud. KpuBblie pocTa YMCIEHHOCTH MTONYJISLUN.
KpuBble BbDKMBaHUA. Perynsiuys YUCIEHHOCTH NOMYJSLUNA: poiib (PAKTOpOB,



3aBUCSIINX U HE 3aBUCSIIMX OT MIIOTHOCTH. DKOJIOIMUYECKUE CTPATEruu BUIOB (I- U
K-ctparerun).

[Tonsitue 00 sKonormyeckoi Humie Buaa. MecrooOutanue. MHoOromepHas
Mozenb dkonorndeckon Humm Jx.M. XatumHcona. Pa3zmepsl skosormueckon
Huiy. [loTeHuuanbHas U peanru3oBaHHAs HUILIH.

Bun kak cucrema mnomynsuuid. Apeanbl BUIOB. BHUIBI M HUX JKU3HECHHbIE
CTpaTeruu. JKOJIOTNYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TMOBEAEHUS M MUrpalMil KUBOTHBIX. buonmornueckue
WHBA3UU YY>KEPOJHBIX BUIOB.

JdemMoHcTpanuu

[Toptper: Jx. 1. XatunHCOH.

Tabmuupl M cxembl: «ODKOJOTMYECKUE XapaKTEPUCTUKU MOMYJSLUN,
«IIpocTpaHCTBEHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHele  nupaMujibl
nonyaanun», «CKOpPOCTh  3aceleHusi IOBEPXHOCTH 3€MJIM  Pa3InYHbIMU
opranuzMaMm», «Mogenb s3kosorndeckort Hummu Jlx. M. Xatunaconay.

OG6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlabopatopHnas padora «IIpucnocoOneHust CEMsiH paCTeHUM K pacCeIeHUIo».

Tema 9. Iko10rus c000MIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBa3M MeExIy
OpraHu3MaMu B OHOLEHO3€.

Okocuctema Kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B JKOCHCTEME: MpPOJYLEHThl, KOHCYMEHTbI, PEIyLCHTHI.
Tpopuueckue ypoBHu. Tpoduyeckue nenu u cetu. AOUOTHYECKHE OJOKHU
skocucteM. [1ouBsl 1 Wbl B 3KOcucTeMax. KpyroBopoT BelecTB U MOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHBIE IOKA3aTENU IKOCUCTEMBI. bromacca u mpoayKiys. DKOJIOrHYECKHe
NUpaMUIbl Yucel, OMoMacChl U SHEPTUU.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpouxu. DPuyxmyayuu.
HamnpaBnenHsie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuunbie U
BTOPUYHBIE CYKIIECCMM M HMX TMPUYUHBL. AHTPOIOrE€HHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe coobuiectBo. buopaznooOpasue u moHOTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYUBOCTH COOOILIECTB.

[IpuponHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKOCUCEMbl MOpeU U
oxeanog. Ixocucmemvl MyHOp, 1€Co8, Cmeneu, nyCmbitb.

AHTpOIIOreHHbIE 3IKOCUCTEMBL. ATrposkocucTema. ArpoueHo3. Pazmuums
MEXy aHTPOIIOI€HHBIMU U IPUPOIHBIMHU 3KOCUCTEMAMM.

VYpOoskocuctempl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
dnopa u dayna. CunanTponmzaiusi Topojckoil QayHbl. buomorudeckoe wu
XO035IUCTBEHHOE 3HaYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBHI OpPTraHU3MOB B
IKocHucTeMax. Poib Kackaonozo 3gghexma u 8uU008-30UPUKAMOPOS (KAIOUEBbIX
6U008) 6 pyHKYUOHUposaHuu dxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIMYJISIUI U SKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3/ICHCTBUH.

Mexanuzmvl 6030eticmaus 3a2ps3HeHUll PA3HbIX MUNO08 HA CYOOPCAHUZMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOGbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 6030elicmaus. MeTomonorus
MOHHMTOPHHTA €CTECTBEHHBIX U aHTPOIOTCHHBIX SKOCHCTEM.

JdemMoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmupt u cxembl:  «CTpykTypa  OuHOIIEHO3aY, «JKocucrema

MIMPOKOJIMCTBEHHOTO JIecay, «DKOCUCTEMa XBOMHOTO Jiecay, «DyHKIIMOHAIbHbIE
TPYIIIBI OPraHU3MOB B SKOcHUcTeMe», «KpyroBopoT BelecTB B 3kocuctemey, «llenu
nuTaHusl (MacTOWIHAs, HETpUTHas)», «IKOJOTWYECKas TMUpaMuia YUCEI,
«QKonoruyeckas nupamuja Ouomacchl», «IKOJOrMYecKas Mupamuia SHEPTrUn»,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccraHoBieHue jeca mnocie
noxkapa», «JKocucTema 03epa», «ArpoueHos3», «KpyroBopoT BeEIIECTB M IMOTOK
SHEPruu B arpoueHose», «lIpumepsl ypOosakocuctem».

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHUIl U
3Bepeil, repOapuu KyIbTYpPHBIX U TUKOPACTYIUX PACTEHUI, aKBAPUYM KaK MOJIETh
9KOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onucanue ypo03KOCHCTEMBI».

JlabopaTopHass paGora «l3yueHune pazHOOOpa3us MEIKHX IOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeusi «DKCKYpCHsl B TUIIMYHBIN OMoreorieHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, Ha CyXO/0JbHBIN WX MMOMMEHHBIN JYT, 03€p0, O0I0TO)».

IKeKypeusi «IKCKYpCUsl B arpo’KocucTemy (Ha Moje WIM B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodaabpHas IKoCHCTEMA

buocdepa — oOumiennanerapHas o0ojiouka 3eMiiM, TAE€ CYIIECTBYET WU
CyIlleCTBOBaJa kKU3Hb. PazBuTue npeacraBieHuii o ouocdepe B Tpyaax . 3rocca.
VYuenue B. . Bepnanckoro o 6uochepe. O6nactu 6uocdepsr u e€ coctan. Kupoe
BeIIeCTBO Onochepst u ero PyHKITHH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Onocdepbl. OcobeHHOCTH OHMocdepsl Kak
ri100anbHOM dKocHCcTeMBl. JluHaMuueckoe paBHoBecue B Ouocdepe. KpyroBoporsl
BEIIECTB U OMOT€OXMMUYECKHE IIUKIIBI (Yriiepoa, a3ota). PUTMUYHOCTH SIBIEHUH B
ouocdepe.



3oHanbHOCTH OHMochepsl. [lousaTre o 6Guome. OCHOBHBIE OMOMBI CYIIIH: TYHIPA,
XBOMHBIE Jieca, CMEIIaHHbIE M IIMPOKOJHCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHE JIECA, BBICOKOTOphs. KiimMar, pacTUTENbHBIN U KUBOTHBIN
MUp OMOMOB CyIIU.

CrpykTypa U (PyHKIIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIINANIA U
ouocdepHbIX QPYHKIUH.

JdeMoHCcTpanuu

[Toptpetsl: B. 1. Bepraackui, J. 3rocc.

Tabmunpl u cxembl: «['eochepnr 3emnu», «KpyroBopoT azora B MPUPOAEH,
«KpyroBopor yrinepoga B mpupone», «KpyroBopor kuciopoga B HPUPOIE»,
«Kpyroopot Boasl B mpupozae», «OcHOBHbIE OMOMBI cymmy, «Kinmarnueckue
nosica 3emnm», «Tynapay», «Tairay, «Cmemannbiid jiecy, «IIIUpOKOINCTBEHHBIN
necy, «Crenpy», «CaBanHay, «llycTbiHay, « Tponnueckuii gecy.

OO6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKITUH KUBOTHBIX.

Tema 11. YestoBek M OKpyKa0OImIas cpeaa

OKOJIOTUYECKHE KPU3UCHI M HMX NPHUYAHBL. BoO3neiCcTBUE YEIOBEKa Ha
ouocdepy. 3arps3HeHne BO3AyIHOM cpenbl. OxpaHa BO3yxa. 3arpsa3HEeHUE BOJHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymieHune mouBbl. OXpaHa MOYBEHHBIX
pecypcoB. M3meHnenue kimmara.

AHTpPONIOTEHHOE BO3JIEMCTBHE HA PACTUTEIBHBIM U )KMBOTHBIN Mup. OXpaHa
PaCTUTENBHOTO U >KUBOTHOrO Mupa. OCHOBHBIE NPUHLMIBI OXPaHbl IPHUPOIBI.
Kpacasie kHuru. OcobGo oxpansemble mpupoganbie Tepputopuu (OOIIT).
Boranndeckue caipl ¥ 300J10THYECKUE TTAPKH.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOIO PA3BUTHSL UEIOBEYECTBA W TMPUPOJIBI.
PanvonanbHOe  MPUPONONONB30BAaHME M COXpAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emian. OOmMeE 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJIOTHYSCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €ro0 BEPOATHBIE MOCIIEICTBUS.

Pa3zBuTne METOIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOT'CHHBIX
npoueccoB. CucmemHuvie ucciedo8aHus nepexooa K pecypcocoepezaroujeii u
KOHKYPEeHmMOCnocoonot snepeemuke. buonoeuueckoe pasnooobpasue u 6uopecypcani.
Hayuonanvuvie ungopmayuonnvie cucmemsol, obecneuusarowjue O00CmMyn K
ungopmayuu nO COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OcHoBbl
sKopeadburumayuu Kocucmem U Ccnocooos 060pvoOLl ¢ OUONOBPENCOCHUSMUL.
Pexoncmpykyus mopckux u Ha3emMHbIX IKOCUCEM.

JdemoHcTpanuu

Tabnu1iel u cxembl: «3arpsizHeHue arMochepbi», «3arps3HeHue ruapochepb,
«3arps3Henue mouBb», «IlapaukoBbiil d3hdexT», «Oco00 oxpaHseMbie MPUPOTHBIE
TeppUTOpUn», «Mojienu ynpaBiasieMoro Mupay.



OGopynoBanue: ¢dororpaguu OxpaHsSEMbIX pacTeHUM U >KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TIPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiuBaeT TpeOOBaHMS K peE3yibTaTaM OCBOEHUS
Oo0y4YalolmMUMHUCs TMPOrpaMM CpeaHero oOmiero o0pa3oBaHUs: JIMYHOCTHEIE,
MeTanpeMETHbIE U TPEIMETHBIE.

B cTpykType NTMUHOCTHBIX PE3yJbTATOB OCBOCHUS MPOrPaMMbl MO OUOJIOTHUHU
BBIJICJICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHUE O0YYalOlUMUCS POCCUMCKON
rpaKIaHCKON MJIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIbHOCTH
U CaMOONPENENICHUIO, Haluyue Mmomueayuu K OOYy4YEHHIO  OHOJIOTHH,
yeleHanpasieHHoe pazeumue BHYTPEHHUX YOEKIEHWW JUYHOCTU HA OCHOBE
KITIOUEBBIX ITICHHOCTEW W HCTOPUYECKUX TPATUIUN DPA3BUTHS OMOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOACTBOBATHCSI B CBOEH
JESATENbHOCTU I1[EHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMH, MPUCYIIMMH CHUCTEME
OMOJIOTUYECKOTr0 00pa30BaHUs, HAIUYUE NPABOCO3ZHAHUS YKOJIOTHUECKOU KYJIbTYPHI,
cnocobHocmu cmagums UENN U CTPOUTD KU3HECHHBIEC TIJIaHBI.

JIn4HOCTHBIE PE3YyIbTAaThl OCBOCHUS MTPOTrPAMMBbI 110 OUOJIOTUM JJOCTUTAIOTCS B
€IMHCTBE Y4YeOHOW ¢ BOCIHUTATEIbHOM JACSATENIBHOCTY B COOTBETCTBHH C
TPAJULIMOHHBIMU POCCUMCKUMH COLUOKYJIBTYPHBIMU, UCTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE MpaBWIaMU M HOpMaMu
MOBEJICHUSI W CIIOCOOCTBYIOT TIpOIleccaM CaMOIIO3HAHUSI, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, pa3BUTUS BHYTPEHHEH TMO3UIIMHM JIMYHOCTH, MATPUOTH3MA U
YBaXXECHUS K 3aKOHY M MPaBOIOPSIKY, YEIOBEKY TPyAa U CTapUIEMY MOKOJIEHHUIO,
B3aMMHOI'0 YBa)XKEHHS, OEpPEKHOr0 OTHONIEHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaaulUsIM MHOTOHALlMOHAJIbHOrO Hapoxa Poccuiickon denepanuu, npupone u
OKPY’KAIOIIEH Cpeie.

JIndHOCTHBIE pE3yJbTAaThl OCBOCHHMS YyueOHoro mpenmera «buomorus»
JTOJDKHBI OTpaXkaTh TOTOBHOCTh U CTIIOCOOHOCThH 00YUYaIOIIUXCSl PYKOBOCTBOBATHCS
c(hOpMHpPOBAHHOM BHYTPEHHEW TNO3UILMENH JMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlU{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIHIMPEHHE KUZHEHHOTO
OTbITa W OMbITA JEATEILHOCTU B MPOIIECCe peaiu3alliid OCHOBHBIX HAINpaBJICHUHN
BOCIIUTATENIbHON JESATENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINHA 00YUYaAOMIET0oCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOro 0OIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, yBaXKEHUE 3aKOHA
U TIPaBOIIOPSI/IKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JAEATETLHOCTU MIPH CO3/IaHUU YUEOHBIX
IPOEKTOB, PEIICHUH Yy4eOHBIX U T[I03HABATENIbHBIX 3a7a4, BBIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UILIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATh B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJEH C Pa3HbIMU YOSXKICHUSIMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIbHOIO
OTHOIIEHUS K MHEHHUIO OINMOHEHTOB TMPHU OOCYXKICHUHM CIIOPHBIX BOIMPOCOB
OMOJIOTMYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUHUCKOM IpakIaHCKON UASHTUYHOCTH, IATPUOTHU3MA,
YBaXXCHUSI K CBOEMY HapOJly, YyBCTBa OTBETCTBEHHOCTH rnepei PoauHol, ropoctu
3a CBOM KpaH, CBOKO PoanHY, CBOM S3bIK M KYJIbTYPY, HPOIUIOE M HACTOSAIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIECHUE K MPUPOHOMY HACIIEIUIO U MaMSITHUKAM MPUPOIbI,
TOCTHXEHUsIM Poccuu B Hayke, MICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUICKUX Y4YEHBIX B CTAHOBIEHUE U
pa3BuTHE OWOJOTUM, TOHMMAaHUS 3HA4YCHHUS OWOJOTUU B TO3HAHHH 3aKOHOB
IPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIeCTBa;

ujelHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIYXXEHUIO M 3amure OTeuyecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITMTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOT'O BKJIaJ]a B MOCTPOEHUE YCTOMUYMBOTO OyaylIEero;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIMTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYasi ACTETHKY ObITa, HAy4HOrO M
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KUBOI MPUPOJBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
IPOSIBIIATH Ka4eCTBa TBOPUYECKON JTMUHOCTH;

5) ¢usuyeckoro Bocnutanusi, (OPMHUPOBAHMS KYJLTYPbl 30POBbS H
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

MOHUMAHME U peaau3alius 3J0poBOro u 0€30MacHOro oopasa Ku3HH (310pOBOE
nUTaHue, COOJI0IEHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHUPOBAHHBIN PEXKUM
3aHATHUH W OTHBIXa, peryispHas (Qu3NYecKas AaKTUBHOCTH), OEpEeKHOrO,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UUECKOMY U
TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHHE 1EHHOCTH MNPaBWJI HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBEICHUS B CUTYAIIUAX, YIPOKAIOIIUX 3/IOPOBBIO U KU3HU JIFO/ICH;

OCO3HAHUE TOCEICTBUN M HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHWE IIEHHOCTH MacTEPCTBa, TPYIOIIO0HE;

TOTOBHOCTh K AKTUBHOMW NESITEIHHOCTH TEXHOJOTMYECKOM M COIHMaTbHOMN
HAIPABJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKy0 AESTEIbHOCTD;

MHTEpPEC K pa3IuuHbIM cepam npodecCHoHaIbHON JeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaylied mnpodeccud U Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTHh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEU KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOE KaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIlECTBOBAHUSI;

MOBBIIIICHUE YPOBHSA JKOJIOTHYECKON KYJIbTYPHl: MPHOOPETEHUE OIBITA
IUIAHUPOBAHUS TOCTYNMKOB W OIEHKM UX BO3MOXHBIX TIOCJIEACTBUN ISt
OKpYXalollen Cpebl;

OCO3HAaHHE TJI00aTBHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM U MyTed uX
pernieHus;

CIIOCOOHOCTDH UCIOJIb30BaTh MPUOOpPETaeMble TPU U3YUEHUN OMOJIOT MU 3HAHUS
U yMEHUS TP  pEIIeHHH MpoOJieM, CBSI3aHHBIX C  PAIlMOHAJIBHBIM
OPUPOJONOIb30BAHUEM  (COONIOJIEHHE  TpaBWJl  TOBEACHUA B  IPUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHOE HEMPUSITHE IEUCTBUN, PUHOCIIIAX BPE OKPYKAIOIIEH TPUPOTHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJIATONPUSTHBIE YKOJIOTUYECKUE TOCIEICTBHS
npeAnpUHUMAEMbIX JEHCTBUM U MPEI0TBpAIlaTh UX;



HaJIUYME PAa3BUTOT'0 IKOJOTHUECKOTIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OTIbITa TSI TENbHOCTU HKOJIOTUYECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOUN
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN JEATEIbHOCTH HKOJIOTHUECKOMN
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTL MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKM M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAjore
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEpPIIECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKON KYJIbTYpPhl KaK CpEICTBA
B3aUMOJICHUCTBUS MEXIY JIIOJAbMU U NMO3HAHUS MUPA;

NOHUMaHHE CcrnenudUuKd OUOJOTMM KaK HayKH, OCO3HaHMs €€ poJiu B
(GbopMHUPOBAaHUU PALMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUU 1IETOCTHOrO
Npe/ICTaBlIeHUss 00 OKpY)KAIOIIeM MHpE KaK O €IMHCTBE IMPHUPOJbI, YeJIOBEKa U
o0lllecTBa, B MO3HAHWM NPHUPOJHBIX 3aKOHOMEPHOCTEW W PpEIIEHUU MpodIeM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU JII COBPEMEHHOW IMBUIIM3ALINMU:
oOecrieyeHus: HOBOI'O YPOBHS pPAa3BUTHUA MEAUIIMHBI, CO3JaHHE TMEPCTIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPECypcHbIE NPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJAa U3 TII00ATBHBIX AKOJIOTUUECKUX MPOOIEM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OHMOJOTMYECKHUX 3HAHUU B IENSIX
MOBBIILIEHUA OO0IIeN KyJIbTYphbl, €CTECTBEHHO-HAYy4YHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHOW TPAMOTHOCTU OOydarommxcs, GopMupyeMoi
IpU U3yYEHUU OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HCIOJIb30BaTh TIOJy4yaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBJICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIINX B HEM MU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUCHHSI HAa OCHOBE HAay4yHBIX (DaKToB U
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOTYYEeHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIbHO HCHOJIb30BaTh OMOJOTUYECKHE 3HAHUS IS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHUE IIEHHOCTH HAYYHOU JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIEA0BATENIbCKYIO ACSITEIbHOCTh MHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa3oBaHNI0, K aKTUBHOMY IOJTYYEHUIO HOBBIX 3HAHWU TO OHWOJOTHMU B
COOTBETCTBHH C KM3HCHHBIMHU MOTPEOHOCTSIMH.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHble pe3yibTaThl OCBOCHMSI y4eOHOTo mnpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMble I (OPMHUPOBAHUS MHUPOBO33PCHHUS OO0YYAIOMUXCS
MEXTUCIIUIUTMHAPHBIE (MEKIIPEAMETHBIC) OOIIEHAYYHbIE TTOHITHS, OTPaKAIOIINE
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHenu(UKy METOJ0B TMO3HAHMUS,
UCTIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIusi, SBJICHHE, TPOIECC,
CUCTEMa, Hay4YHBIN (haKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHNe, HAOI0IeHNEe, U3MEPCHHE, DIKCIIEPUMEHT U APYTHE); YHUBEPCATbHbIE
yueOHbIe JeiCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHBIC, PETYJSITUBHBIC),
obecrnieunBaromue GopmupoBanue GyHKIIMOHATHHOW IPAMOTHOCTH M COIUATBLHOMN
KOMIIETEHIIMM  OOYYalolMUXCsl; CHOCOOHOCTh  OOYYalOIIMXCSl  HCTOJIb30BaTh
OCBOCHHbIE MEKIUCIUTUTUHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHbIE
y4eOHBIC JIEUCTBHS B TIO3HABATEILHON U COIMATIBLHOM MPaKTHKE.

B pesynbTaTe n3ydeHus OMOIOTHH Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus
y oOyuaromierocsi OyayT chOpMUpPOBaHbl TMO3HABATEIbHBIE YHUBEPCAIbHBIC
yueOHble JCHCTBUSA, KOMMYHHKATUBHbIE YHUBEpCaJbHblE Yy4ueOHBbIE JIEHCTBUS,
PEryJISTUBHBIC YHUBEPCATbHbBIE yUeOHbIC JCHCTBUS, COBMECTHAS JEATEIHHOCTb.

MeranpenMeTHbIe PE3yJIbTaThl OCBOCHHS IMPOTPAMMEBI CPEIHET0 OOIIero
00pa30BaHus IOJKHBI OTPaXkaTh:

Ogaanenne YHHBepPCAJIbHBIMH yueOHBIMU MO3HABATEIbHBIMH
AeCTBUAMMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBUS:

CaMOCTOSATETILHO  (OPMYNHpPOBATH W aKTyaIM3UpPOBaTh  MPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHWM 3HAHUW TPHUEMBI JIOTUYECKOTO MBIITUICHHUS
(aHanmu3a, CHHTE3a, CPAaBHEHUS, KiIacCUpUKAIIK, 0000IIEHNS), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIACTATH WX XapaKTEpHBIC MPU3HAKH, YCTAHABIIMBATH
CBSI3U C IPYTUMU MOHSATUSIMU);

OTIpEeeNITh IETU JeATEeIHbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUH UX
TOCTHKEHUS, COOTHOCUTH PE3YJIBTATHI ASATEIBHOCTH C TTIOCTABICHHBIMH ICIISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObsICHEHUSI (DAKTOB U SIBJICHUI
KUBOU MPUPOJIBI;

CTPOUTH JIOTMYECKHE pAaCCYKIeHUS (MHIYKTUBHBIC, JIEyKTUBHBIE, IO
AQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHBOPEUMS] B PACCMATPHUBACMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITFOUCHUS;

PUMEHSTH CXEMHO-MO/JIEIBHBIE CPEICTBA JUIsI TTPE/ICTABIICHUS CYIIECTBEHHBIX
CBS3€H ¥ OTHONIEHWH B M3YyYaeMbIX OHOJOTHYECKUX OOBEKTaX, a TakkKe
NIPOTUBOPEYHMA PA3HOTO POJAA, BBIABICHHBIX B PA3IMYHBIX WH(OPMAIIMOHHBIX
UCTOYHUKAX;



pa3pabaThiBaTh IJIaH pEIICHHs] MPOOJEMbl C Y4ETOM aHaln3a MMEIOIIUXCS
MaTepHUAIIbHBIX U HEMaTEepPUATbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B I€ATEIBbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIIEACTBUMN 1EATEIbHOCTH;

KOOPJMHUPOBATH U BBIMIOJIIHATH Pa0OTy B YCIOBUSX PEaIbHOr0, BAPTYaIbHOTO
Y KOMOMHUPOBAHHOT' O B3aUMOJIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHNUHN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIIeI0BATEIbCKUE 1eHCTBHSA:

BJIa/IETh HABbIKAMH Y4E€OHO-UCCIEA0BATENbCKON U IPOESKTHON JIEATENbHOCTH,
HaBbIKAMU  pa3pelieHus MpodsieM, CHOCOOHOCTHIO M TOTOBHOCTBHIO K
CaMOCTOSITETILHOMY IIOMCKY METO/I0OB PELIEHUS] IPAKTUYECKUX 3a]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pa3IMYHbIE BUABI JEATEIBHOCTH [0 IMOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEpPHpeTaluH, MNpeoOpa3oBaHUI0 M TNPUMEHEHHIO B y4eOHBIX
CUTYallUsIX, B TOM YHCJI€ IPH CO3/IaHUN YYEOHBIX U COLMATBHBIX IPOEKTOB;

(opMHUpOBATh HAYYHBIN THUI MBILUIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHUEM,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh W (HOpMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00Opa30BaTEIbLHOM
NESATENbHOCTH U KU3HEHHBIX CUTYaLUAX;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajauy,
BBIJIBUTATh TUNOTE3Y €€ pellleHus, HAaXOAUTh apTyMEHTHI JUIsl J0Ka3aTeIhCTBAa CBOUX
YTBEP)KJECHUM, 33]1aBaTh IAPAMETPbl U KPUTEPUU PELICHUS;

AHAIM3UPOBATH IIOJYYEHHbIE B XOJE€ PEIICHHUA 3aJa4d pPe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYILECTBIIAThH IEJICHANIPABICHHBIN TOUCK TMEepeHoca CPEeACTB M CHOCO00B
NencTBUS B MPOGECCUOHATIBHYIO CPENy;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M MPAKTHYECKYIO 00JacTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIE UJEH, MpEIIaraTb OpUTMHAJIbHBIE MOIXOJbl U pELICHMUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ nndopmaunmueii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(pOpMaUu (TEKCTE y4eOHOro
nocoOusi, Hay4YHO-TIOMYJAPHON JUTepaTrype, OHOJIOTMYECKUX CIOBApsIX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIU3UpPOBATh
UH(POPMAIUIO Pa3UYHbIX BUIOB U (POPM MpeCcTaBICHUs, KPUTHUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;



(dbopMyIHpOBaTh 3aMpPOChl U MPUMEHSATh PA3IMYHBIE METObI MPHU MOUCKE U
orbope Ouonornueckort mHMOpPMaALMKM, HEOOXOIUMOM Il BHITTOJHEHUS Y4EOHBIX
3ajay;

OpUOOPETATh OMNBIT HCIOIb30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITETTLHO ~ BBIOMpATh  ONTUMANTBHYIO  (GOpMY  TPEACTABICHHUS
Onoaornyeckor HHpopMaluu (CXembl, rpaduKH, TuarpaMMbl, TAOIUIbI, PUCYHKH U
Apyroe);

UCMOJb30BaTh HAay4yHbIH $3bIK B KayecTBE CpeACTBa IpU pabore ¢
Ouoyornyeckor HWHGPOpMAIMEH: TPUMEHSATh XHMHUYECKue, (Qusnyeckue u
MaTeMaTUYECKHUE 3HAKKM U CUMBOJIBL, (DOpMysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CMMBOJHUYECKHE  CpEACTBA
HaTJISTHOCTH;

BJIAJE€Th  HABBIKAMHM  pACIIO3HABAHUSA M 3allUThl  MH(pOpMAaIUH,
UH(POPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH.

OBjajieHNe YHMBEPCAJTbHBIMM KOMMYHHUKATHBHBIMU JAeHCTBUSIMH:

1) o6menmue:

OCYULIECTBJISITh KOMMYHUKAILIMH BO BCEX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe€ WIM JUCKYCCHUH MO CYIIECTBY OOCyXJaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeajiaraeMoi
3a/1a4M, YYUTHIBATh MHTEPECHI U COIIACOBAHHOCTH IMO3UIUMN APYrUX YYACTHHUKOB
JManora Wil JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOILEHUSA, MOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYyalUH,
YMETh CMSITYaTh KOH(IJIUKTHI U BECTH MIEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIIOCOOaMHM OOLIEHUS M B3aMMOJECHCTBHS, MOHUMATh
HaMEPEeHUs IPYrux JIOJEH, MPOSIBIATh YBAXKUTEIHLHOE OTHOUIEHUE K COOECETHUKY
U B KOPpEKTHOU (hopme GOopMyITHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJNICTB.

2) coBMeCTHAs eITeJIbHOCTh:

MOHUMATh M MCIOJH30BaTh MPEUMYIECTBA KOMAaHIHON M WHJIUBHUIYaJIbHOU
PpaboOTHI IPH PEIICHHH OMOJIOTHISCKON MPOOIEMbI, 000CHOBBIBATh HEOOXOAUMOCTD
OPUMEHEHUS TPYNIOBBIX (POPM B3aUMOAECHCTBUS NIPU PELICHUN y4eOHOU 3a1a4u;

BBIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX JIEUCTBHM C Y4y€TOM OOIIUX
MUHTEPECOB U BO3MOYKHOCTEMN Ka)/10T0 YieHa KOJIJIEKTHBA;

OPUHUMATh [EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAWHHUPOBATh JCHUCTBUS MO €€ MOCTHXKEHUIO: COCTAaBIATH IUIAH JCHUCTBUU,



pacnpenensTh poiu ¢ Y4ETOM MHEHUM YYaCTHHUKOB, OOCYXJAaTh peE3yJbTaThl
COBMECTHOM paboTHl;

OLIEHMBATh Ka4€CTBO CBOETO BKJIaJa U KaX/I0T0 YJaCTHUKA KOMaHbl B OOIINIA
pe3ynbTaT Mo pazpadOTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE IPOEKThI, OLIEHUBaTh HJEM C TO3ULUUU HOBU3HBI,
OpPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh TO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX
CUTYaLMSIX, IPOSABIISATh TBOPYECTBO U BOOOpaXKeHUE, ObITh MHULIMATUBHBIM.

OBJy1aJieHNE YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH 1eCTBUAMMU:

1) camoopranu3anusi:

UCTOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOOJeM M HX
pElIeHHs] B )KU3HEHHBIX U YY€OHbIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWM IIEJEBbIE M CMBICIOBbBIE
YCTAaHOBKHM B CBOMX JEHCTBHAX M IOCTYIIKax IO OTHOUIEHHUIO K JKWBOW NPUPOIE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIIUX;

CaMOCTOSITETIHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30oBaTENbHOM
NEATENbHOCTH U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEIILHO COCTABJIATH IJIaH PELICHHSI TPOOIEMBI C YUETOM UMEIOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYyalLUsIM;

paciupsTh paMKU y4eOHOI0 IIpeIMeTa Ha OCHOBE JIMUHBIX MPEINOUTEHU;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKOH HpyAULIMH B
pasHBIX O0JIACTAX 3HAHWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTEeNbHBIN U
KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJA/JE€Th  HABbIKAMU  IIO3HABaTEJIbHOM  pediaexkcuu Kak  OCO3HaHUsA
COBEPINAEMBIX JICHCTBHM M MBICIUTENIBHBIX IIPOLECCOB, HUX PpE3YyJbTaTOB U
OCHOBaHUI, UCMHOIB30BaTh MPHUEMBI peIIEKCHH IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOTI'O PEUICHUS;

YMETh OLICHUBAaTh PUCKUM W CBOEBPEMEHHO IIPUHUMATh PEIIEHUS IO HX
CHI)KEHMUIO;

OPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX I@pU AaHAIN3E pPE3yJIbTaTOB
NEeSTENbHOCTH;



3) npuHsTHE CeOsl ¥ IPYTHUX:
NPUHUMATH ce0s, MOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IPU AaHAIU3E PE3YIbTAaTOB
NEATEIBbHOCTH;
OpU3HABaTh CBOE MPAaBO U MPABO APYIHX HA OLIUOKH;
pa3BUBATH CIIOCOOHOCTH NOHUMATh MUP € MO3UIMH JPYTOro YeJIoBeKa.
HNPEIMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOCHMSI COJECp)KaHUS ydeOHOro mpeamera
«buonorusiy Ha yriay0nEéHHOM YpPOBHE OpPHEHTHPOBAHbI Ha OOECIedYeHHE
npopunbHOro  o0ydeHus  oOydarormuxcs  Owonormw. OHHM  BKJIIOYAROT:
crienuduyeckue Ajisi OMOJIOTUM HAYYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEUCTBUI TTO
OCBOCHMIO, UHTEPIPETAMN U NPeoOpa30BaHUIO 3HAHUM, BUIbBI JEATEIBHOCTH I10
MOJTyYEHHUIO HOBBIX 3HAHUN M UX MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKKE B
peanbHBbIX KU3HEHHBIX cuTyauusax. lIpenmerHsie pe3ynbTaThl MPEACTABICHBI MO
rojiamMm U3y4eHusl.

[IpeamerHble pe3ynbTaThl OCBOCHUS yueOHoro npenmera «buonorusi» B 10
KJlacce NOMKHBI OTPAXKAaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U poOJM OHOJIOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUpa, B
MO3HAHUM  3aKOHOB  TPHUPOJBI U  PEIICHHH MpobJieM  palMoOHAIbHOIO
IIPUPOJIOTIONIB30BAHUSA, O BKJIAJIE POCCHMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJI0ruY;

BJIQJICHUE CHUCTEMON  OWOJIOTMYECKMX 3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIararole OUOJIOTMUYECKUE TEPMHUHBI U TOHATUA (KU3Hb, KIIETKA,
OpraHusM, MeTaboiIu3M, TOMEOCTa3, CAMOPETYISIuUs, CaMOBOCIIPOHM3BEICHNE,
HACJIEJICTBEHHOCTh, MU3MEHYMBOCTb, POCT WU Pa3BUTHUE), OMOJIOrMYECKUE TEOPUU
(xnerouynas teopus T. llIBanna, M. llInelinena, P. BupxoBa, XxpoMocomHasi Teopust
HacieAacTBeHHocT T. Moprana), ydenus (H. W. BaBumoBa — o 1eHtpax
MHOT000pa3us U MPOUCXOXKICHHSI KyJIbTYPHBIX PACTCHHUI), 3aKOHBI (€IMHO00pa3Hsl
MOTOMKOB TI€PBOTO MOKOJEHUS, PACIICIUICHUS], YUCTOTHI TaMeT, HE3aBUCHUMOTO
HacnenoBanus . MeHzens, TOMOJIOTMYECKHX PSIOB B HACIEACTBEHHOMN
u3menurBocty H. Y. BaBuinoBa), mpuHIUIIEI (KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOAAMU HAyYHOI'O IO3HAHUSI, HUCIIOJIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEAOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HW3MEPEHUE,
HaAOJII0/ICHUE, SKCIIEPUMEHT);

YMEHHUE BBIJIENATh CYIIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCJE
OakTepuii, rpuOOB, paCTEHUH, KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM
OpraHOB pACTCHMH, JKUBOTHBIX, YEJOBEKA, IIPOIIECCOB KU3HEAECATEILHOCTH,



NIPOTEKAIOIINX B OPTaHW3MaxX PacTCHHM, KMBOTHBIX M YEJIOBEKA, OMOIOTHYCCKUX
IpoLIecCOB: 0OMeHa BellecTB (MeTadonu3M), MpeBpaIleHusi YHEPTUU, OpOKeHMUs,
aBTOTPO(MHOTO U TeTepoTPOdHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHe3a, ’MOPUOreHe3a, MoCTIMOPHUOHATIBLHOIO PAa3BUTHS,
Pa3MHOXEHUS,  WHAMBUAYATLHOTO  pPa3BUTHA  opraHu3Ma  (OHTOreHe3a),
B3aMMO/ICHCTBHSI T€HOB, T€TEPO3UCA, UCKYCCTBEHHOT'O 0TOODA;

yMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXKAY OpPraHOWJAMU KJIETKU U HUX
GYHKIIUAMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEW W WX QYHKIUSIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB y pAcCTCHUH, >KMBOTHBIX M YEJIOBEKAa W HUX
GYHKIUAME, MEXAY CUCTEMaMU OpPraHOB M WX (QYHKIUSMHU, MEXKAY ITaramu
oOMEHa BEIIeCTB, ATaaMH KJIETOYHOTO ITKJIA U KU3HEHHBIX [UKJIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHUS, T'€HOTUIOM U (DEHOTUIIOM, (PEHOTUIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISABIISTh OTJIMUUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOIb30BaTh COOTBETCTBYIOIIHNE AapTyMEHTBI, OMOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJHUKY JUJISl JI0KAa3aTEIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIITI,

yYMEHHUE PeIIaTh OMOIOTUIECKUE 3aa91, BBISBIISITH TPUUUHHO-CIICICTBCHHBIC
CBSI3U MEXTY UCCIIETYEMbIMU OMOJIOTHISCKUMH TIPOIECCAMU U SBJICHUSIMH, JIeTIaTh
BBIBOJIBI ¥ TIPOrHO3bI HA OCHOBAHUH TIOJYYEHHBIX PE3YJIbTaTOB;

yYMEHHUE BBINONHATH JIA0OpATOPHBIE U TPAKTUYECKHUE PaldOThI, COOMIOAATh
OpaBWIIa MpU padoTe ¢ y4EOHBIM U 1a00OPATOPHBIM 00OPYIOBaHUEM;

YMEHHE BBIABUTATh THUIIOTE3bI, IMPOBEPATh WX OKCIECPUMEHTAIBHBIMU
cpencrtBamu, GOpMYIUpPYs 1elb HMCCIENO0BaHUS, AaHAIU3UPOBATH IMOJYyYEHHBIE
pE3yNbTaThI U JIENIaTh BHIBOJIBI,

YMEHHE Y4YacCTBOBaTh B y4E€OHO-HCCIIEIOBATENHCKON padoTe Mo OWOIoruw,
AKOJIOTUU W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBIATH  IOJYYCHHbIE  pE3yJabTaThl HAa  YYCHUYECKUX
KOH(EPEHITUSX;

YMEHHUE OICHWBATh OJTUYECKHUE AaCIMEKThl COBPEMEHHBIX HWCCIEAOBAHUN B
00J1aCTH OMOJIOTUU ¥ MEAUIIMHBI (KIIOHUPOBAHHUE, UCKYCCTBEHHOE OTIIOA0TBOPEHHE,
HAIPaBJICHHOE U3MEHEHUE TeHOMA U CO3[aHNe TPAHCTEHHBIX OPraHU3MOB);

yMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymieil mpodeccruoHambHOM
NEeSATETbHOCTA B 00JaCTU OUMOJOTUM, MEAUIMHBI, OMOTEXHOJOTUH, BETEPUHAPUU,
CEJIbCKOTO XO034MCTBa, MUIEBON MPOMBINIJIEHHOCTH, YIiayOJsTh MO3HABATEIbHBIH
UHTEpEC, HAIMIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Tpodeccun u
NPOAOJKEHNUE OMOJIOTHYECKOTO O0pa30BaHUs B  OpPraHU3AIMSIX CPEIHETO
poQeCCHOHATLHOIO U BBICIIIETO 00pa30BaHUS.



[IpenMeTHble pe3ybTaThl OCBOSHUs ydueOHOro mpenmera «buosorus» B 11
K1acce JOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U PpOJM OHOJIOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTUHBl MHpa, B TO3HAHUM 3aKOHOB IMPHUPOJBI M PEUICHUH SKOJOTHUYECKUX
npo0JieM YellOBEYeCTBA, a TAaKXKE B PEIICHUH BOIMPOCOB PalMOHAIHHOTO
IPUPOJIOTIONIB30BAHUA, U B (DOPMHUPOBAHUM IIEHHOCTHOT'O OTHOIICHHS K TPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkHBIX YUEHBIX-OMOJIOIOB B
pa3BUTHE OMOJIOTHY;

yMEHHUE BIIAJIETh CHUCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
OMpEeNIeNICHHs] M TOHUMAHHE CYIIHOCTH OCHOBOIIOJATAIOIIUX OHOJIOrMYEeCKHUX
TEPMUHOB M MOHATUM (BHUJ, PKOCUCTEMa, Ouocdepa), OHOIOrMYECKHUE TEOPUHU
(aBomtounonHas teopus Y. J[apBuHa, CUHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeepuoBa — 0 nyTsx 1 HamnpasieHUsX 3Bontounn, B.1. BepHanckoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus Jkx. Xapau um B. BaitnOepra,
3apojsiiieBoro cxojacrsa K. M. bapa), mpaBuna (mMunumyma HO. Jlubuxa,
AKOJIOTHYECKON MHpaMuJibl 3HEpruM), runore3sl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHHUE  BJIAJIETh  OCHOBHBIMH  METOJAMHU  HAYYHOrO0  IO3HAHUS,
UCIIOJIb3YEMbIMH B OMOJIOTUYECKHUX UCCIICIOBAHUSX )KUBBIX 00BEKTOB U IKOCUCTEM
(omucaHue, U3MepeHue, HabJIo/IeHHe, JKCIIEPUMEHT), CIOCOO0AMU BBISIBICHHS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIC TPU3HAKW: BUJIOB, OHOr€OIE€HO30B,
KOCUCTEM M Ouochepbl, CTaOMIM3UPYIOMIETo, ABMXKYILETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOpPA, AJIONATPUUYECKOTO U CUMITATPUYECKOT0 BUA000pa30BaHUs,
BIUSHUS ~ JBWXKYIIMX  CWJI ~ DBOJIONMM  HA  TeHO(GOHI  TIOMYJISIIUH,
NIPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpefie OOWTaHUs, YepPEIOBaHMs HAIPaBICHUI
ABOJIIOIIMH, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B DKOCHUCTEMAX;

yMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY TMpOIECCaMU HBOJIOIHUH,
JNBIDKYIIUMH CHJIaMH aHTPOIIOr€HEe3a, KOMIIOHEHTAMHU PAa3JUYHBIX SKOCUCTEM U
IPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
PUCTIOCOOJICHHOCTh BHJIOB K Cpefe OOuTaHus, aOMOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ SKOCHCTEM, B3aMMOCBSI3€  OpPraHu3MOB B  COOOIIECTBax,
AHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE MCIOJIb30BATh COOTBETCTBYIOUIME AapryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJUKY JJISI JI0KA3aTEIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPEIbl OOWTAHHUS, CIUHCTBA



YeIIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHs MHOTrooOpa3usi BHJIOB H
9KOCHUCTEM KaK YCIOBHS COCYIIIECTBOBAHUS MTPUPOJIBI M YEIOBEUECTBA;

yYMEHHE peliaTh OMOJIOTHYECKUE 3a]a4H, BRISIBIISTH IPUYUMHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyEMbIMU OMOIIOTMYECKUMU MIPOIIECCAMU U SIBICHUSAMU, JAeNaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3yJIbTaTOB;

yYMEHHUE BBINONHATH J1TA0OpATOPHBIE M TPAKTUYECKHE PaldOThI, COOMIOAAThH
npaBWIa Mpu paboTe ¢ y4eOHBIM U 1a00OpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIBUTATh THUIIOTE3bI, IMPOBEPATh UX OKCICPUMEHTATHLHBIMU
cpeacTBamMu, GOpMyIUPYs IeJdb HWCCIEIOBAHMS, AaHATU3UPOBATH IOTYYCHHBIE
pE3yNbTaThI U JENIaTh BHIBOJIBI,

yMEHHE Y4YacCTBOBaTh B y4e€OHO-HCCIIEIOBATEIbCKON padoTe Mo OHMOIOorHuH,
9KOJIOTUU W MEIUIIMHE, NMPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  TONYYCHHbIE  Pe3yiabTaThl Ha  YYCHHYECKUX
KOH(EepeHITUAX;

yYMEHHUE OIEHWBATH THUMOTE3bl M TEOPUH O TIPOUCXOKICHUH JKU3HU, YEITOBEKa
M UYEIOBEYECKMX pac, O MPUYMHAX, MOCIEACTBHIX M CHOCO0ax MpeaoTBpaIleHuUs
ro0aabHbIX U3MEHEHU B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oynymieidl mpodeccroHambHOM
JESITENFHOCTU B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIOIb30BAHS, METUIIHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEIBCKOT'O XO3SCTBA, MHUIIECBON
NPOMBIIIUICHHOCTH, YTIIyOJSITh IIO3HABAaTENbHBI HMHTEpEC, HANpPaBICHHBIN Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIECH  mpodeccun W MPOAOHKCHHUE
OMOJIOrMYECKOro 00pa3zoBaHUsl B OPraHU3aLMUAX CPEIHETO MPOQPECCHOHAIBHOIO U
BBICIIIEr0 00pa30BaHMUs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoynuecTBO 4acoB DJIeKTPOHHBIE
HaumenoBaHue pa3iesioB U TeM (undposBbie)
Ne ni/m Konrpoabubie | IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI pecypent
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI M X H3y4YCHHE
3 Bbuonorus kneTku 0.5
4 XuMHUecKasi OpraHu3alus KIEeTKH 10
) Ctpoenue 1 QpyHKIIMH KICTKH 8 2
5 OOMeH BelIecTB U MPEBpaICHUE YHEPTUU B 9 1
KIJIETKE
7 HacnencTeennas napopManus u 9 05
peanu3anus €€ B KIETKe '
JKu3HEeHHBIA UK KIETKA 6 1
Ctpoenue U QpyHKIIMH OPraHU3MOB 17 1.5
10 PasMHOXeHME U pa3BUTHE OPTAHU3MOB 8 1.5
1 ['eneTnka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHUYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 I'enetnka yenoBeka 3 0.5
15 CenekIusi OpraHU3MOB 4 1
16 BrorexHoOIOrMS U CUHTETUYECKAS OMOJIOTHS 4




17

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KVIACC

KoJsnyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/ Kontpoabnbie | IlpakTuueckune
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3apokeHUE U Pa3BUTHE IBOJIOLMOHHBIX 4
MPEICTABICHUA B OMOJIOTHU
MukposBOTIOIHUS U €€ Pe3yJIbTaThl 14 2
MakposBosnronus U €€ pe3yabTaTbl 6
[IpoucxoxneHue u pa3BUTHE KU3HU HA
4 p KN p 15 15
3emiie
5 [IpoucxoxneHne yeaoBeKa — aHTPOIIOTeHE3 10 1
DKOJIOTUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB M HaJJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpeaoi
Opranu3Mesl U cpesia 0OUTaHUs 15
DKOJIOTHS BUIOB Y TOIYJISIITHI 0.5
DKoJI0rHs co001IIeCTB. DKOIOTUIECKHE
9 12 0.5
CUCTEMBI
10 buocdepa — rmobanpHas SKOCUCTEMA
11 UYenoBek M OKpykaromias cpeaa
12 PeszepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 7.5




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIbBI UIA YYUTEJIA

1.B.C.PoxnoB. TemaTrueckuii 1 UTOroBbIid KOHTPOJIb. COOPHUK MPOBEPOUHBIX padOT.
buonorus. 10 knacc. Mocksa 2014r.

3. O.IL. Aynkuna. buonorus 6-11 knaccel. [IpoBepouHblie T€CThI, pa3HOYPOBHEBBIE 3aJaHUS.
Boarorpan: Yuurens, 2012r

4. H.A.bornanos. KonTponbHo-u3MepurenpHble MaTepuainsl. buonorus 10 kinace. @I'OC.
Mocksa. Bako, 2016r.

5. A.A Kupunenko. buonorus. Pa3nen «9Bomronus opraHnueckoro mupay. Teopus,
TPEHUPOBOYHBIE 3a7anud. Jlernon, 2016r.

6. A.A.Kupuiienko. buonorus. Paznen «I'enetuka». Bee Tunel 3agad. TpeHupoBoyHas
terpanp. Jlernon, 2016r

7. C.1.KonecuukoB. buonorus. Paznen «9xonorus». Teopus, TpEHUPOBOUHBIE 3a1aHUS.
Jlernon, 2016r.

8. B.C.PoxynoB. TemaTuueckuii 1 UTOTOBbIN KOHTPOJIb. COOPHUK MPOBEPOUYHBIX PadOT.
buonorus. 11 xnmacc. Mocksa 2014r.

[IBeroB. buonorus. O6mas ouonorust 10-11 xkmaccerl. Mocksa. Jlpoda.2012r.

10. H.A.bornanos KonrponpHo-n3mepurenbuble Mmatepuansl. buonorus 11 knace. ®I'OC.
Mocksa. Bako, 2016r.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET

1. «Enwnas komneknus Ludposeix O6pa3zoBarenbHbx Pecypcor» (Habop nudpoBbIx
pecypcoB k yueonukam auand B.B. Tlaceunuka) (http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Marepuainsi k ypoky. Bce paboTsl, Ha OCHOBE
KOTOPBIX CO3/1aH CalT, ObLIM OMyOJIMKOBaHbI B ra3ete "buonorus". ABropamu caiita

npoJesnana 6oubInasi padoTa 1Mo CHCTEeMAaTU3MPOBAHUIO [a3€THBIX CTATeH ¢ yIETOM
IIKOJIFHOM Y4eOHOM ITporpaMMBI 1o npeameTy "buosorus".

http://ebio.ru/ - Dnextponnsiit yueOuuk «buonorusy». Coaep Ut Bce paseibl
Ouosoruu: 6OTAHUKY, 300JI0THIO, AHATOMUIO U (PU3UOTOTHIO YETIOBEKA, OCHOBBI

|~

[IUTOJIOTMH ¥ T€HETHKH, SBOJIOIMOHHYIO TEOPUIO M IKOJOTHIO. MOKET OBITh
PEKOMEH/IOBAH yJaIlUMCs JIJIsl CAMOCTOSITENILHOM PaboTHI.
8. http://djvu-inf.narod.ru/ - snekrponHas oubIMOTEKA

http://biology.ru/index.php - Caiit siBnsietcst IHTepHET — Bepcuel y4eOHOro Kypca Ha
KoMmakT-aucke "Otkpsitas buonorus".
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