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HNOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo ydeOHOMY mnpenMery "buomorus" (mamee - Ouwojorus) 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, Konuenuuu mnpenoaaBaHus yuyeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUM (PenepanbHoil paboueil mporpaMMbl BOCIIUTAHHUS.

VYuebnrpiii npeamer «buonorus» yrayonéHHoro ypoBHs u3ydenms (10-11
KJIACChI) SIBJSIETCS OJAHUM W3 KOMIIOHEHTOB IpenMeTHON obnactu «EcTecTBeHHO-
HayuHble npenMerbl». CorimacHo mnonoxkeHusm OI'OC COO npoduiibHbIE
yueOHbIe TPEIMEThl, U3ydyaeMble Ha YIIIyOJIEHHOM YPOBHE, SIBISIOTCS CHOCOOOM
mubdepennmanu  oOy4eHHS Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUsS U
NpHU3BaHbl OOECHEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o0umMM, cpeHUM MpodecCHOHANBHBIM U BRICIIUM 0oOpa3zoBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Yy4eOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
OPUOPUTETHOE PELICHHE O0PAa30BaTENbHBIX, BOCIHUTATEIbHBIX M Pa3BUBAOLIUX
3a/a4, CBA3aHHBIX C MNpoQopueHTauueld O00yJaromuxcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOTO 3HAHHUS, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIIMHOM, SKOJIOTHUEN, TICUXOJIOTUEH, CIIOPTOM WJIA BOCHHBIM JICJIOM.

[Iporpamma no yueOHOMy mpenmery "buonorusa" naér npeacraBieHHE O
Henu M 3ajadyax HM3ydeHus ydyeOHoro mpeamera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenser o0s3aTenbHoe (MHBAPUAHTHOE) MIPEAMETHOE COIEpKaHue, ero
CTPYKTYPUPOBAaHHME IO pas3feliaM MW TeMaM, paclpeiesieHne 10 Kiaccam,
PEKOMEHIYeT MOCIEA0BATEIbHOCTh HM3yYEHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHbIX M BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKA Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
peaqn30BaH MNPUHIUI MPEEeMCTBEHHOCTH C HM3y4ye€HHEM OHOJOTMM Ha YPOBHE
OCHOBHOTO  00miero oOpa3zoBaHusi, Oiarojgaps YeMy MPOCMAaTPUBACTCS
HANPaBJIEHHOCTh HAa  MOCJEAYIOllee pa3BUTUE OUOJOTMYECKUX  3HAHWMH,
OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 30pOBOM 00pa3e >KW3HM, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpYyXKaromed mnpupogHou cpeae. B
nporpaMMme 1o OWOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTHM Y4eOHOro Mpeamera
«buonorusi» B peanuzamuu  TpedoBanur DPI'OC COO k mMIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM M NPEIMETHBIM pe3ynbTaTaM OOy4YeHUs U B
(GOpMHUpPOBAaHMM OCHOBHBIX BHJOB  Y4Y€OHO-TIO3HABATEIBHOW  JI€ATEIBbHOCTH
o0y4JarommMxcss MO OCBOCHHUIO COJEpKaHUS OHOJOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CPEIHET0 00111ero 00pa3oBaHMUs.

VYueOnpiii npeamer «buonorus» Ha ypoBHE CpPEIHETO 001ero oOpa3oBaHUS
3aBepiiaeT OuoJorMYeckoe o0pa3oBaHME B IIKOJE W OpPHUEHTUPOBAH Ha



paciiMpeHue W yriyOJIeHWe 3HAHWUH OOYyJaromuxcs O KMBOW IPHPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OMOJOTMHU, SMOPHOJIOTUM U OHOJOTUU Pa3BUTHS,
TCHETHKH, CEJICKITUU, OMOTEXHOJIOT UM, YBOJIIOIMOHHOT'O YYCHHS M KOJOTUH.

N3yuenne ydeOHOro mpeamera «buomorus» Ha yYrIIyOJIGHHOM YPOBHE
OPHUEHTHPOBAHO Ha IOATOTOBKY OOYYAIOMIMUXCS K IOCICAYIOMEMY IOTYYEHUIO
Ouojornyeckoro  oOpa3oBaHMs B By3ax W OpraHU3AlMIX  CPEIHETO
npodeccruonaabHOro 06pazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIISET CUCTEMA
OMOJOTUYECKUX  3HAHWUW, TONYYEHHBIX TIPH HW3YYECHUH  OOyYAFOIIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECCKUX Pa3/eiOB OMOJOTHH Ha YPOBHE OCHOBHOTO
obmrero obpazoBanusi, B 10—11 kmaccax 3Tv 3HaHUA TONY4YalOT pa3BUTHE. Tak,
pacmIMpeHbl W YIIyOJIeHbI OWONOTHYECKHWE 3HAHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OaKTepusx, OpraHU3ME 4YeIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KH3HHU,
JIOTIOTHUTENIBHO BKIIFOYEHBI OMOJIOTMYECKHE CBEICHHS MPUKIIAIHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXXHO HCIIOIh30BaTh KaK OPUEHTUPHI JJISl MOCIETYIOUIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OWOJOTHMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYCHHBIMUA OOYYAIOMUMHUCS TPH W3YICHHUU
bu3uKu, XUMHUH, reorpaduu U MaTEMaTUKU.

CrtpykTypa mporpamMmsl 1o yueOHOMY mnpenmery "buonorusa" orpaxkaer
CHUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMHOHHBIA TOAXOABl K W3YUYCHHUIO OWOJIOTHH.
CornacHo UM, U3y4arOTCs CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIST )KUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHU3AIMH, YBOJIOIMK OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHUus: OMOJIOTMYECKOro pa3HooOpa3usi IuiaHeThl. Tak, B 10 kiacce
U3Y4YalOTCSi OCHOBBI MOJIEKYJSIPHOM U KJIETOYHOW OMOJOTHM, IMOPHOJIOTHH U
OMOJIOTUY PA3BHUTHS, TCHETHKU W CEJICKIUH, OMOTEXHOJOTUH W CHUHTETHYECKOM
OMOJIOTUH, AKTYaIM3UPYIOTCS 3HAHUA OOYyYalolIMXCs MO OOTaHUKE, 300JI0THH,
anatomuu, (usmonoruu uenoBeka. B 11 kmacce wu3ydaroTcsi 3BOTIOIMOHHOE
y4eHHE, OCHOBBI IKOJIOTHUHU U yueHue o Ouocdepe.

VYyeOubii  mnpeamer  «buonorus»  Opu3BaH  00ECHEYUTh  OCBOEHHE
00yYarOIIMMHUCST OMOJIOTUYECKUX TEOPUN U 3aKOHOB, WJCH, MPUHIIUIIOB U MPAaBUI,
JIEXKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUN O
CTPOEHWH, MHOTOOOpa3WM W OCOOCHHOCTAX KIETKH, OpraHu3Ma, TOIMYJISITNH,
OMOLIEH03a, YKOCUCTEMbI, O BBIJAIOLUIUXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
UCCJICIOBAHUAX B OMOJIOTHH, IPUKJIATHBIX aCTIeKTaX OMOJIOrHYecKux 3HaHUM. [[s
pa3BUTHS W TOAJCPKAaHUS HMHTEpeca OOydJarImmxcs K OWOJOTHH Hapsay Co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOT'0 MaTepuajga B COAEPKaHUH TPOTPAMMBbI
1o OMOJIOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS U PA3BUTHUS
TOM WIM MHOW 00JacTH OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeHBIX
YUEHBIX B pEIIEHUE BAKHEHTITNX OMOIOTHUECKUX U IKOJIOTHIECKUX TPOOIIEM.



Lenps uzydenus yuye6Horo npeamera «buonorusi» Ha yriyOJIEHHOM YPOBHE —
OBJIaJICHUE  OOYYaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(YHKIIMOHAILHOU
OpraHM3allMM JKUBBIX CHCTEM pa3HOr0 paHra M MpUOOpEeTeHHEe yMEHUM
UCIIOJIb30BaTh 3TU 3HaHUS B ()OPMHUPOBAHUU HHTEpEca K ONpeaeiaeéHHOW 00JacTh
npodeccuOHaIbHON JIeATEIbHOCTH, CBSI3aHHOM € Ouoyoruen, wiv K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIJISl IPOOJIKEHUSI OMOIOTMYECKOr0 00pa3oBaHusl.

JlocTwkeHue 1end u3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yrayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOIINX 3a/1au:

OCBOEHHE O0YYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
PAaBWJIAX, COCTABJISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAaPTUHY MHUPA; O
CTPOCHUH, MHOTIo00pa3uu M OCOOCHHOCTSX OHOJIOTHYECKUX CHUCTEM (KJIETKa,
OpraHusM, MonyJsLus, BUa, OUoreoneHos3, ouocdepa); o BbIAAIOMINXCS OTKPBITUSIX
Y COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTUH;

O3HAKOMJIEHHE OOYYaIOIIMXCA € METOJAMH II03HAHUS >KMBOW IMPUPOJBIL:
UCCIIEIOBATEIbCKUMH  METOJAaMU  OHOJOTMYECKUX HayK (MOJEKYJISIpPHOH U
KJIETOYHON OHOJOrMH, HMOPHUONOTUM W OMOJOTUM PA3BUTHS, TEHETUKH W
CeNIeKIIMM, OWOTEXHOJOTMUM U CHHTETHYECKOW OWOJIOTUH, TaJCOHTOJIOTHUH,
JKOJIOTMH);  METOAaMH  CaMOCTOSITEIBHOIO  NPOBEIEHHUS  OMOJIOrMYECKHX
ucciefoBaHuii B Jylabopatopun U B npupoae (HaOIOAEHUE, U3MEpPEHHE,
AKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaZicHHe OOY4YaloIIMMHUCS  YMEHHUSIMU: CAMOCTOSTEIbHO  HAXOAMTb,
AHAIM3UPOBATh M HCIOJIb30BaTh OHOJIOTMYECKYI0 HMH(POPMALIMIO; TMOIb30BATHCS
OMOJOTMYECKON TEPMUHOJIOTUEH M CHUMBOJMKOM; YCTAHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM M  COIHAIbHO-3KOHOMHUYECKHUMU M  IKOJIOTHYECKUMHU
npo0JieMaMH YE€JIOBEYECTBA; OLEHUBATH IIOCIEICTBHUS CBOEH IEATEIBHOCTH IIO
OTHOIICHUIO K OKPYXKAIOIICH TPHUPOJAHOU cpene, COOCTBEHHOMY 3I0POBBIO H
3I0POBbI0  OKPY’KAIOIMX  JIOJeH; OOOCHOBBIBaTH U  COOJIOJATh  MEphI
npodunakTUKu MHGEKIIMOHHBIX 3a00J71eBaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MacCHOCTH COOCTBEHHOM KXU3HEIEATETLHOCTH B UPE3BBIYAHBIX
CUTyallUsIX MPUPOJHOTO W  TEXHONEHHOTO  XapakTepa; XapaKTepU30BaATh
COBPEMEHHbIE Hay4YHbIE€ OTKPBITUS B 00JIACTH OMOJIOTHH;

pa3BuUTHE Yy 00yYaIOIUXCSl UHTEIIEKTYaIbHBIX U TBOPUYECKHUX CIOCOOHOCTEM
B IpOLIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMU U COBPEMEHHBIMHU
UCCJICIOBAaHUAMU B OWOJOTHH, pEIIaeMbIMHU €10 MPOoOJIEeMaMH, METOJO0JIOrHue
OMOJIOTUYECKOTO UCCIIEIOBAaHMUS, IPOBEICHUS AKCIIEPUMEHTAIILHBIX
UCCIIEZIOBAHUMN, pelIeHUs] OMOOTHYECKUX 3a/1ad, MOJIETUPOBAaHUS OUOIOTUYECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAaHUE y OOydJaIOIUXCS IIEHHOCTHOTO OTHOIICHHS K XHUBOW MPHUPOJIC B
1EJIOM M K OTJIENbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOM,
TEeHETUYECKOM TIpaMOTHOCTH, OOIIEH KyJbTypbl TIOBEIEHHUS B IPUPOJE;
MHTETPAINH ECTECTBEHHO-HAYYHBIX 3HAHUI;

npuobpeTeHre  OOyJaroIMMUCA  KOMIETEHTHOCTH B paliOHaJIbHOM
OPUPOJOINOIb30BaHUM (COOMIOICHUE TPaBUJl IOBEJAEHUS B MPHUPOJAE, OXPaHBI
BUJIOB, DKOCHCTEM, OUOC(hEephl), COXpaHEHUH COOCTBEHHOTO 37I0POBBS U 3J0POBbBS
OKpYXKarolmux Jrojel  (coOmromeHuss Mep nOpoduiakTuku — 3a0oJjieBaHUM,
oOecrieueHrne O€30MaCHOCTU KU3HEACATETbHOCTH B YPE3BBIYAMHBIX CHUTYaIUAX
OPUPOJHOTO U TEXHOTEHHOIO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOrMYeCKUX 3HAHUI U YMEHUI B MOBCEAHEBHOU KU3HU;

CO3JaHMe  YCIOBUM  JUIsl  OCO3HAHHOIO  BBIOOpa  OOy4arOIIMMMCS
UHAUBUYaTbHON o0Opa3oBarenbHON TPaeKTOPUH, CIoCOOCTBYIOLIEH
nocieaymnemMy npodecCHOHaTbHOMY CaMOOIPEACICHUI0, B COOTBETCTBHH C
MHIUBHUIYaJIbHBIMH HHTEPECAMU U IOTPEOHOCTSIMHU PErHOHa.

OO6miee yuciIo YyacoB, OTBEICHHBIX HAa U3y4YEHHE OMOJIOTMU Ha YriIyOJIeHHOM
YpOBHE CpeJHero ood1iero oopaszoBanus, cocrariser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HezIeto).

Ot16o0p opraHuzanmoOHHBIX (HOPM, METOAOB U CPEACTB OOy4YEeHUS OUOIOTUU
OCYIIIECTBISIETCS ¢ Y4ETOM CHENM(PHUKU €ro CoAep KaHWs W HaNpaBIEHHOCTH Ha
OpOAOJKEHUE OMOJIOrMYecKOro oOpa3oBaHUs B  OpPraHU3alMSIX CPEIHErO
po¢eCCUOHATIBHOIO U BhICIIEr0 00pa30BaHUs.

O0s13aTenbHBIM yCIOBUEM MIPU 00YYEHUU OMOJIOTUY Ha YIIIyOJIEHHOM YPOBHE
ABIIICTCSl TIPOBEJCHHE Ja0OpPaTOPHBIX M TMpakThdeckux pador. Taxke ydactue
00y4YaromMXcs B BBIMOJTHEHUU MPOEKTHBIX M Y4EOHO-MCCIIEA0BATENBCKUX PaldoT,
TEMaTHKa KOTOPbIX ONpEAeNseTcs y4yuTelleM Ha OCHOBE HUMEIOIIMXCS
MaTepUaTbHO-TEXHUIECKUX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBHA.



COIEPKAHUE OBYUEHUA
10 KIIACC

Conepxanue TpOrpamMebl, BBIAEIECHHOE KYpcusoM, HE BXOAUT B IMPOBEPKY
rocyaapcTBeHHoM utoropoit arrecrtammu (I'NMA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHnHas OUOIOTUsI — KOMILIEKCHas: Hayka. KpaTkas uctopus pa3BUTHUS
Ouosornu.  buonornueckue Haykd W H3y4yaeMble ~HUMH  IIPOOJIEMBI.
@yHIaMEHTalbHbIEC, NPUKIAJHbIE W TIOMCKOBBIE HAyYHbIE HCCICIOBAHUS B
OMOJIOTHH.

3HaueHue Ouonoruv B (HOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl mupa. [lpodeccun, cBsizaHHbie ¢ Ouosiorued. 3HaueHHe OUOJIOTUU B
NPAKTUYECKON JIESITEIbHOCTH YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SICTBE,
IIPOMBIIUIEHHOCTH, OXPAaHE MPUPOJIBL.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apen, I'. Mennens, B. . Bepuaackuu, W. I1. I1aBnos, U. 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmunpl U cxembl: «CBsi3b OWOJNIOTMU C JPYTUMH Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbI U UX U3Y4YeHHE

XKuBple cucTemMbl Kak TpeaMeT wu3ydeHusi Owuoniorum. CBOWCTBA JKHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTb M IEIOCTHOCTb,
CIOKHOCTh M YIHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3aLIMS,
CaMOBOCITPOM3BEIICHUE, PA3APAKUMOCTD, U3BMEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldi >KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBBIN, OpTraHU3MEHHBIMN, MOIYJIAMOHHO-BUI0BOM, AKOCHUCTEMHBIN
(OuoreonienoTnueckuit), oOuochepusiil. Ilporeccel, npoucxoAsIMe B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KWMBOTro. JKW3HB Kak ¢opMma CyIecCTBOBAHHMS
Marepuu. Hayku, n3ydaromine >KMBbI€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OPTaHU3AIUU.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorndyeckoid Hayku. HaOmronenue,
U3MEPEHHE, DKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHau3. [loHsATHE O 3aBUCHUMON U
He3aBUCMMOW mniepeMeHHOM. [lmanupoBanme »skcnepumenrta. IlocraHoBka wu
nposepka rumnore3. HyneBas runore3a. IloHsTre BbIOOPKM M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormueckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3yapTaroB. [IpuunMHBI UCKaXKEHUS pPE3YNbTATOB »JKcrnepumeHTa. [loHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHbIE TMpPU3HAKU >KU3HW», «buonornyeckue
cucrteMmbl», «CBOWMCTBAa KUBOW MaTepum», «YPOBHHU OPraHU3ALUU KUBOU
npupoabe», «CTpoeHue KUBOTHOM KIETKW», «TkaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszma», «buoreonenos», «buochepa», «Metoasl
U3YUYEHUS )KUBOU IIPUPOIBI.

O6opynoBanue:  Jy1abopaTopHoe  OOOpYyJIOBaHHWE  JUISI  IIPOBEICHUS
HAOJIIOICHUI, U3MEPEHUI, SKCTICPUMEHTOB.

IIpakTnueckas padora «lIcnonp3oBaHKME pPa3IMYHBIX METOHAOB IIPH
W3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-(pyHKIMOHANbHAs eOuWHUIA KuBoro. Vcropus
oTKpbITUs KieTkH. Pabotel P. I'yka, A. JleBenryka. Kiierounas teopus (T. IlIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBbIE IOJOKEHHUS COBPEMEHHON KJIETOUYHOU
TEOPUHU.

MeTtonpl  MOJIEKYJISIPHOM ®  KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOIHS,
xpomatorpadus, 3MeKTpodope3, METOJ MEUEHBIX aTOMOB, Iud@epeHIHnanbHOoe
HEeHTpUPYyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. 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 1 cxembl: «CBETOBOM MHKPOCKOM», «JIEKTPOHHBI MUKPOCKOID,
«HMcTopust pa3BUTHS METOA0B MUKPOCKOITUI».

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

IIpakTnyeckas padora «M3ydyeHne METONOB KJIETOYHOH OHONOrUU
(xpomatorpadus, anekrpodope3, auddepeHuanbLHOe IEeHTPUGYTUPOBAHUE,
IT1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMUYECKAN COCTaB KJIETKU. Makpo-, MUKPO- M YIbTPAMHUKPOIJIEMEHTHI.
Bonma m e€ ponp Kak pacTBOpUTENA, PEAreHTa, y4acTHE B CTPYKTYPUPOBaHUU
KJIETKH, TEIUIOperyasuuu. MuHepaabHble BELeCTBAa KIETKH, MX Ouojiornyeckas
poJib. POJIb KAaTHOHOB M AaHHOHOB B KJIETKE.

Oprannyeckne BelleCcTBa KIETKU. buoorndyeckne moJuMepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OernkoBoi Mosekyibl. [lepBuunas
CTpYKTypa Oenka, menTujaHas CBsi3b. BropuuHas, TpeTW4Has, YeTBEpPTUYHAS
cTpykTypsl. [lenatypamus. CBoiictBa OenkoB. Knaccudukamus  Oenkos.
buonornuyeckue pynkuun 6enkos. /lpuonvt.



VYrneBoasl. MoHOCaxapuabl, IUCaXapyibl, OJIMTOCAXAPUIbI U MOJIUCAXAPHUIBI.
O6mmit 1aH cTpoeHus U (PU3MKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKIUU yrIeBOJOB.

Jlunuasl. 'mapopunsHO-ruApodoOHbIe cBOMcTBa. Kitaccudukanus Iunuaos.
Tpurnunepuasl, Qochonunuasl, BOCKH, cTepouibl. buonormyeckue GyHKIMU
munuaoB. OOIIre cBOMCTBAa OMOIOTHYECKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHUIO, TOITYIIPOHUIAEMOCTb.

Hyxneunnoseie kucnorsl. JJHK um PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ipunnun xommuiementapHoctu. I[lpaBuwno Yapradda. Crpykrypa
JIHK — nBoitnas cnimpanb. MecTtoHnaxoxaenne u ouonornyeckue pynkiuu JJHK.
Buael PHK. ®yukunu PHK B kitetke.

Ctpoenue monekynbsl AT®. Makpospruueckue cBsa3u B Mosekyiie ATO.
buonoruueckue ¢pynkuun AT®. BoccTraHoBlIeHHbIE IEPEHOCYUKHU, UX (DYHKIIMM B
kierke. /J[pyeue wuyxneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKuy, nPomeoMuKiu.

CrpykTypHas Ouosiorusi: OMOXUMHUYECKHE U OMO(U3NUECKHE HCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyl. Mooenuposarnue
CMPYKMYpsl U QYHKYUL OUOMONEKVI U UX KOMNIeKkco8. KomnvromepHulil ouzaiin u
opeanuyecKuil cCunme3s OUOMONEKY U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

[Toptpetsr: JI. ITonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XMMHYECKMX DJIEMEHTOB B HEXKHBOW
npupoje», «PacnpeneneHne XUMHUUECKUX 3JIEMEHTOB B )KUBOU MPUPOJIE».

Tabmuupel u cxembl: «llepuoanueckass TabauIa XMMHUYECKUX JJIEMEHTOB,
«CTpoeHne MoJeKynbl BOAbl», «BemiectBa B cocraBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbl Oenka», «CTpyKTypbl O€NKOBOW MOJEKYIbD», «CTpOEHHE MOJIEKYI
yriaeBoioB», «CTpoeHne MOJEKyl JUNuaoB», «HyKIenHOBbIE KHUCIOTBHDY,
«Ctpoenue Mmonekyiasl ATO».

OO6opynoBaHue: XuMUYECKas 1MOCy1a U 000pyI0BaHUE.

JladbopaTopHas padora «OOHapyKeHHEe OETKOB C MOMOIIBIO KaueCTBEHHBIX
peaAKIUIA.

JlaGoparopuass  paGora  «VccrnenoBaHue — HYKJIEHMHOBBIX  KHCIOT,
BBIICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenne u GQyHKIUM KJIETKH

Tumel KJIETOK: JykKapuoThyeckas u Ipokapuorudeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00pa30BaAHUS KIETKU.



Crtpoenune npokapuoTudeckon kietku. Kierounas creHka OakTepuil U apxeil.
Oco0eHHOCTH CTpOEHMsI TeTepoTpoHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib IPOKapUOT B OMOIIEHO3aX.

Ctpoenue 151 (GYHKIIMOHUPOBAHUE AYKAPUOTUYECKOMN KJIETKH.
[Ina3marnueckass wmemOpana (mazmanemma). CTpykTypa IUIa3MaTUYECKOU
MeMOpaHbl. TpaHCTIOPT BENIECTB 4Yepe3 MIa3MaTUYECKyI0 MEMOpaHy: MacCHUBHBIH
(muddy3us, obneru€unas auddysus), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIMEBOTO HAcoca. DHJAOLMTO3: MUHOLUUTO3, ¢daronuto3. Dk3ouuto3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH paCTeHUM, TpUOOB.

Hutomnaszma. [uto30ms. [luTockener. [puxenune nuromiazMbl. OpraHoUbI
KieTku. OnHoMeMOpaHHbIE OpPraHOWbl KJIETKH: HHJOIUIa3MaTHYeCKas CeTh
(OIIC), anmapart T'onblKu, JTU30COMBI, UX CTpoeHue U (yHKIMH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAoB KieTKh. CTpOoeHHE TPaHYISIPHOTO PETUKYIyMa.
Mexanuzm nanpaenenus 6enxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [mankuii  (arpaHyssIpHbIM)  SHAOILIA3MATHYECKUI
perukynyMm. CekperopHas ¢yHKIMs ammapara ['onsmku. Moougukayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILIECTB B KJIETKE. Bakyonn pacturenbHbIX KineTok. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH:  MUTOXOHJAPUM,  IUJIACTHUJIBI.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumouocernes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoerne u (YHKIIMM MHUTOXOHIpUN W Iwiactui. llepBuunsie,
BTOPUYHBIE M  CJIOXKHBIE  IJIACTUABI  (OTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJOpOIUIACTHI, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIMX PACTCHUN.

HememOpanubie opranouabl kietku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpraHOUI0B KJIETKHU. Pu6ocomsl. IIpomescymounvie Qunramenmol.
MukpodunamMeHTsl. AKmunogvle Muxpoguiamernmsi. MBIIIEUHBIC  KIETKH.
AKmuHo8ble KOMNOHEHMbl HeMbluleuHblX Kiemok. Mukpotpyoouku. KieTouHslii
neHtp. CrpoeHue © JABUKEHUE KIYTUKOB M PECHUYEK. MUKpPOTpYOOUKH
muroruiasmel.  Llentpuons. benku, accoyuupoganuvle ¢ MuxpoguiameHmamu u
muxpompybdoukamu. MomopHwie 6enku.

SAnpo. O6onouka sipa, XpOMAaTUH, KapHOILIa3Ma, SIPBIIIKH, UX CTPOCHUE U
byakiuu. SnepHbiii  O0enkoBbIi Marpukc. IIpocTpaHCTBEHHOE pPACTOIOKEHHE
XpOMOCOM B UHTEp(pazHOM sizpe. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — TUCTOHBI. Jlunamuxa s0epHoOU 00010YKU 6 Mumosze. FHoepmbiil
MpPaucnopm.

Knerounsie Bkimtouenusi. CpaBHUTENIbHAS XapAKTEPUCTHKA KIIETOK 3YKapUOT
(pacTUTENHHOM, KUBOTHOU, TPHUOHOM).

JdemoHcTpanumn



[Toptpersr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuuel 1 cxembl: «CTpoeHHE SYKApUOTHUECKOW KIETKH», «CTpoeHue
XKUBOTHOM  KieTkn», «CTpoeHne  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHne NpOKapruOTUYECKOU KIETKH.

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

JlabopaTopHass paGora «lI3yueHHe CTPOEHUS KIETOK Pa3JIMYHbBIX
OpPraHU3MOB).

IIpakTnuyeckas padora «3ydyeHne cBOWCTB KIETOYHOU MEMOPaHBI.

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

IIpakTnueckass paGora  «3ydyeHue  JABWKEHUS  LMTOIUIa3Mbl B
PACTUTENBHBIX KIIETKaX».

Tema 6. O0OMeH BelIeCTB M NPeBpallleHie JHEPTHHU B KJIETKe

AcCUMUTIATIAS ¥ TUCCUMIIAIINS — IBE CTOPOHBI MeTabonm3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(DHBIM U rerepoTpodHbI. YuacThe KucIopola B OOMEHHBIX
nporeccax. JHepreruyeckoe oobecrneueHue kietku: mpespamenue ATD B
oOMeHHbIX Tporieccax. DepMeHTATUBHBIA XapakTep peakluidl KIECTOYHOTO
Merabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUS.
Kodepmentsl. OTnuunst pepMeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peaKIuii OT pa3INYHBIX (PAKTOPOB.

IlepBuuHBIA CHUHTE3 OPraHUYECKMX BeEUIECTB B KieTke. dorocuHTEs.
AHOKCUuceHHbIll U OKcuceHHbll omocunmes y odaxkmepuii. Ceemocodouparoujue
nUSMEHmyvl U NUSMEeHMbl peakyuonHo2o yeumpa. Ponb XJIOPOIUIacTOB B MPOLECCE
dorocunTeza. CreroBas u TemMHoBasi Gasbl. Pomoovixanue, Cs., Cs. u CAM-munuol
@domocunmesa. [lponykTuBHOCTH (GOTOCHHTE3a. BrnusHue pa3nuuHbIX (HaKTOPOB
Ha CKOPOCTh (hoTocHHTE3a. 3HaueHue HOTOCUHTE3A.

XEeMOCHHTES. Paznoob6pasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOIHUE OaKTEePUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS M UX
UCIIOJIb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YyAUTENHN OOIE3HEM.

AspoOHBIE OpraHU3MBl. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroButenbHbIi 3Tan. [ MHKOIN3 — OECKUCIOPOAHOE PACIICIUICHUE TITFOKO3bI.

buonornueckoe okucieHue, WIK KIETOYHOE JIbIXaHUE. POib MUTOXOHIpUN B
npoleccax ouonoruueckoro okucienus. Lluknnueckue peakiun. OKUCIUTEIbHOE
dbochopuwnupoBanue. Ouepeus memopanuoz2o epaouenma npomonos. Cunmes



ATD: paboma npomonnoii ATD-cunmaszel. IlpenMmyiiecTBa a’poOHOr0 MyTU
oOMeEHa BelleCTB nepes aHa3pOOHBIM. DP(HEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpersr: k. IIpuctim, K. A. Tumupsases, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmunpl 1 cxeMbl: «@OTOCHHTE3», « IHEPreTHIECKUil 0OMeH», «brnocuHTe3
oenkay, «Ctpoenue pepMeHTa», «XeMOCHUHTE3Y.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, O0OpYIOBAaHHME JIsI MPUTOTOBJICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPEapaToB.

JlabopaTtopHas  pabGora «/3yueHHE  KaTaIUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMIIIa3bl WIH KaTala3hl)y.

JladbopaTtopHass pabora «/3ydyeHue (HEpMEHTATUBHOIO paCIHICTICHUS
NEPOKCHIa BOJOPOA B PACTUTEIbHBIX U KUBOTHBIX KIETKAX).

Jlabopatopnas paGora «CpaBHeHuE mpoleccoB (POTOCHMHTE3a U
XEMOCHHTE3a.

JladbopaTopHas padora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U ABIXAHUSI.

Tema 7. HacaeacrBeHHast uHGopManus U peaju3anus eé B KiIeTKe

Peakuun mMarpuuHoro cunre3a. [IpuHIUN KOMIUIEMEHTAPHOCTU B PEAKIUSAX
MaTPUYHOIO CHUHTEe3a. Peanusanus HacnencTBeHHOW nH(opmauuu. ['eHeTnueckuii
KO, €ro cBoucTBa. TpaHckpunuusa — wMaTpuuHblii cuHTe3 PHK. IlpmHnmns
TPAHCKPUIIUHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJIICIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckou kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuyactue TpancnoptHbix PHK B 6uocunTese Genka.
VYcenoBus Ouocunre3a Oenka. KoaupoBanume amunHokucior. Pomb pubGocom B
O6uocuHTe3e Oenka.

Coepemennvie npedcmasieHus o cmpoenuu 2eHos. OpraHuszalys reHoMa y
OPOKApUOT U YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MHpokapuor. ['mmoresa
oneponHa (®. XKako0O, XK. Mano). Monexynapusie mexanusmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomsl 2enog. Perymnsius 0oOMEHHBIX
npoiieccoB B kieTke. KiieTounslili romeocras.

Bupychl — HekseTounbie (OpMBbI KU3HU U 00JHUraTHbie mapa3uThl. CTpoeHue
NPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbili YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6axkmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, KUBOTHbIX, pacteHui. CIINJ, COVID-
19, counanbHbie U METUIIUHCKUE TPOOIIEMBI.

buoungpopmamura: unmeepayus u ananuz o6orvuux maccueos («bigdatar)
CMPYKMYpHuIX OUOI02Ueckux Oanuvix. Hanomexnonoeuu 6 buono2uu u meouyume.
lIpoepammupyemvie pynxyuu 6eakos. Cnocodowbt 00cmasKu 1eKkapcma.



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

Knerounsiii 1ukin, ero mepuoanl W peryisiusa. Hutepdaza u  MuUTO3.
Oco0eHHOCTH MpOIIECCOB, MPOTEKAOMMX B UHTepdaze. IloaroroBka KIeTKH K
neneHuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKHUM),  CHUHTETHYECKUM U
MOCTCUHTETUYECKHH (MPEMUTOTHUECKUI) TIEpUOaAbl UHTEP(a3bI.

Marpuunsin cuntre3 JHK — permukanms. [Ipunnunsr perumkamuu JHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJIEIbHOCTb.
Mexanusm permnukauuu JJTHK. Xpomocombl. CTpoeHue xpomocoM. TemoMmepsl U
TeiaoMepa3a. XPOMOCOMHBIH Ha0Op KIETKM — KapuoTul. JIUIUIOWIHBIA W
rariouaHbelid  HaOOpHsl  XpoMocoMm. ['omomormuneie xpoMocombl. [lojoBbie
XPOMOCOMBI.

lenenue knetkn — wmuTo3. CraguM MUTO3a W NPOUCXOASAIIME B HHUX
npoueccsl. Tunel Muto3a. KapuoknHe3 U UUTOKMHE3. bronorndeckoe 3HaueHuUE
MHUTO34.

Perynaumuss murorndeckoro nukia kierku. [Iporpammupyemas kineTrodyHas
rudenp — arnomnTos.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHaNbHAsS TeHOMUKA. MexaHuzmbl
npoaughepayuu, oughpepenyuposku, cmapenus u euberu kKiemox. «l{ugpposas
KiemKka» — ououngopmamuyeckue Mooenu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmumpl 1 cxeMbl: <«OKU3HEHHBIM MUK KIETKH», «Muros», «CtpoeHue
xpomocom», «Permukanus [JTHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapaThl: «MHUTO3 B KJIeTKax
KOpEIIKa JTyKay.

JlabopaTtopHasi  pabora «MI3yueHne  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEnaparax.

JlabopatopHnas padora «HabmoneHre MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa
Jyka (Ha TOTOBBIX MHUKpOIIpenapaTax)y.

Tema 9. CTpoenue u GpyHKIUM OPraHM3MOB

buonornueckoe pa3zHooOpa3zue OpPraHU3MOB. OJTHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOT OKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH ~ CTPOGHHUS U JKU3HENESTEIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCJIH, APYrye NMPOTUCTHI. KOJTOHMAaNbHbIE OPraHU3MBI.



B3auMocCBsI3p yacTeii MHOTIOKJIETOYHOTO oOpraHu3Mma. TKaHW, OpraHbl H
cucreMbl opranoB. OpranusM Kak eIMHOe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTebHas,
MOKpPOBHAsl, MPOBOAsAIIAsl, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTpPOCHUS,
(GYHKUMN U pacOI0KEHHs TKAHEH B opraHax pacTEHUM.

TKaHW >KMBOTHBIX M YEIOBEKA. THUIBI )KMBOTHBIX TKAHEW: STMUTEIUATIbHAS,
COCIMHUTETbHAS, MbIleyHasi, 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 Ttena opranu3moB. Kapkac pactenuil. CkeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyxHbli M BHYTpeHHUU ckeneT. CTpoeHune u
THUIIbI COCIMHEHUS KOCTEN.

JIBmxkeHue  opraHu3moB. JIBWKEHME  OHHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKIIETOYHBIX PACTEHUI:
TPONU3MBl M HACTUHU. JIBM)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIleyHasi cuctema. Pednekc. CkeneTHbie MBIIIIBI U UX padoTa.

[Iutanne opranuzmoB. I[lornmomieHne BOABI,  YIJIEKUCIOrO Ta3a U
MHUHEPAIBbHBIX BEIIECTB pacTeHHUsIMU. [luTaHue >XKMBOTHBIX. BHyTpumonoctHoe u
BHYTPUKJIETOUHOE mnuuieBapeHue. [IutaHne MO3BOHOYHBIX >KUBOTHBIX. OTHENBI
MUIIEBAPUTEIIBHOIO TpakTa. llumeBapurenbHble xenesbl. [lumeBapurenbHas
CHCTEMA YEIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHul. Jlpixanue ;xuBoTHBIX. [{uddy3us
ra3oB uepe3 MOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. [[prxaTtenbHasi MOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA.
DOBOJIIOIIMOHHOE  YCIOKHEHUE CTPOEHUSI JIETKUX TO3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHas cucTeMa 4YenoBeKa. MeXaHu3M BEHTWIALUMU JETKUX y ITHI U
MJIEKONUTArOIIUX. Perynsamnus apixanus. JlpixaTeabHble 00bEMBI.

TpaHCIIOPT BEWIECTB Y OPraHU3MOB. [pPAHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcnopT BemecTB Yy KHUBOTHbIX. KpoBeHOCHas cucTteMa W €€ OpraHsbl.
KpoBeHocHast cucteMa TO3BOHOYHBIX JKHMBOTHBIX M 4enoBeka. Cepare,
KPOBEHOCHBIE COCYJbI U KpoBb. Kpyru kKpoBooOpaleHus. DBOJIOIHUOHHBIC
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMbI MO3BOHOYHBIX >KMBOTHBIX. Pabora
cepLa U €€ perysiius.

Beigenenne y opranusmoB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBIX. CokparutenbHble Bakyonu. Opranbl BbiaeneHus. DuibTpanus,
CeKpenusi 1 00paTHOE BCAChIBAaHWE KaK MEXaHU3Mbl pPabOThl OPTAaHOB BBIJICIICHUS.
CBsI3b MOJIOCTH T€NIA C KPOBEHOCHOM U BBIACIUTENIbHON cucTeMamu. Beienenue y



MO3BOHOYHBIX JKMBOTHBIX M 4YenioBeka. [louku. CTtpoeHne U (PpyHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHKE MOUYH Y YETIOBEKA.

3ammra y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M ULUCTHl MPOCTEHIIMX. 3allUTa y MHOIOKJIETOYHBIX pPaCTEHUH.
Kyrukyna. Cpeacrsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKIJIETOYHBIX KUBOTHBIX. [IOKpPOBBI M HMX MPOU3BOJHBIE.
3amura opranu3ma ot OonesHel. IMmyHHas cuctema denoBeka. KiieTouHbI u
TyMOPaJIbHBIA UMMYHUTET. Bpoxka€HHBIH W NpUOOPETEHHBIN crnenupuuecKui
UMMYHUTET. Teopus KIOHAIbHO-cellekTuBHOro ummyHutera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocaniurenbHble OTBETHI OpraHU3MOB. Posib BpOKAEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxumocTte W perymsiuus y  OpraHusmoB. PaznpaxuMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTe W peryianus y
pactenuii. PocToBbie BemecTBa U UX 3HAYCHUE.

HepBuass cucrema u pediekTopHas peryisnus y S>KHUBOTHBIX. HepBHas
CHUCTEMA U €€ OTIENbl. JBOJIOIMOHHOE YCIIOKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI
y JKMBOTHBIX. OTIENbl TOJIOBHOI'O MO3ra TMO3BOHOYHBIX XUBOTHBIX. Peduiexc u
pednexTopHas nyra. be3ycioBHbIe U ycIOBHBIE pedIEKCHI.

I'ymopanpHas perynsauus W 3HAOKPUHHAS CUCTEMA YKUBOTHBIX M YEIOBEKA.
Kene3pl HHAOKPUHHOM CHUCTEMBI M KX TOpPMOHBL. JleHMCTBHE TOPMOHOB.
B3auMocBsi3p HEpBHOW U DJHJOKPUHHOM cucTeM. [umnoranaMmo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmuupl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopociany», «bakrepuny, «lIpocteiimme», «OpraHbl LBETKOBBIX PACTCHHI»,
«CuctemMbl OpPraHoOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHuit», «KopHeBbie cuctembl», «CTpoeHue ctedis,
«CTpoeHue JHUCTOBON IUIACTUHKNY, «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHocHass cuctema», «/lpIxarenbHas

CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxan, «Mpll1euHas CUCTEMAY,
«BblgenurenbHas cUCTEMay, «IHAOKPUHHAs cUCTeMa», «CTPOEHHUE MBI,
«AMMyHUTETY, «KHI11€4HON0I0CTHRIE, «Cxema  TIMTaHUA  PaCTEHUIN»,

«KpoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THIPBI»,
«CTtpoeHue 1uiaHapum», «BHyTpeHHee cTpoeHue HOKIEeBOro uepss», «HepBHas
cucreMa pboio», «HepBHas cucrema gArymku», «HepBHas — cucrema
npecMbikaronuxcs»,  «HepBras  cucrema  nTun», «HepBHag — cucrema
MIIeKoNUTarouux», «HepBHas cucrema yenoBekay, «Peduexcy.



OOGopynoBaHue: CBETOBOM MHMKPOCKON, MHKPOIpENapaThl OIHOKIETOUYHBIX
OpraHW3MOB, MHUKPOIIPENAPAThl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXHX, >KMBBIE JK3EMIUISIPhl KOMHATHBIX PACTEHHM, repOapuu
pacTeHMil pa3HBIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHUE Il IEMOHCTPALIMU MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacHieTUIeHHs Kpaxmalia u OeIKOB Mo IedcTBHEM (EepPMEHTOB, 00OPYIOBAHUE IS
JIEMOHCTpPAIIMU OTBITOB MO U3MEPEHUIO KM3HEHHOU EMKOCTH JIETKUX, MEXaHU3Ma
JILIXaTENbHBIX JBUKEHHM, MOJIENIA TOJIOBHOI'O MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEHUI.

JlabopaTopHas padora «/3yueHre TKaHel KUBOTHBIX ).

JlaGoparopHasi pabora «/3ydueHue opraHoB IBETKOBOI'O PACTEHUSI».

Tema 10. PazmHoOkeHNe M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHUS OpraHu3MOB: Oecronoe (BKIIIOYas BEreTaTUBHOE) U
nojioBoe. Buasl  Oecmoioro  pa3MHOXKEHUS:  MOYKOBAaHWE,  CIOPYJISIIHS,
(parmMeHTalus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. IlonoBbie KieTku, wian ramersl. Meio3. Craauu
Mmeiosa. [loBegenne xpomocom B Menose. Kpoccunrosep. buonornyeckuii cMpICa
M€i03a W TOJOBOro Imponecca. Melo3 W €ro Mecro B JKMU3HEHHOM IIMKJIE
OpraHU3MOB.

[IpenzapoxsiieBoe pa3Butue. ['amerorene3 y uBOTHbBIX. [[0J0BbIE JKEIE3BI.
OO6pa3oBanue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre W AMOpPHOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEeE. [lapTeHorenes.

NHnuBuyabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUSl — HAayKa
O Pa3BUTHH OPTaHU3MOB. Mopghozene3 — 00Ha U3 21a8HbIX NPoOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u moodenu mopgoeenesa. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JIPOOJICHUS! MJIEKOMMTAIOUIUX. 3apObIIICBbIE JIUCTKU
(racTpyssinust). 3aKiazKa OpraHOB M TKaHEH M3 3apOJIbIIIEBbIX JIUCTKOB. B3aumHuoe
BIUSHUE YacTel pa3BUBAIOIIETOCS 3apojbliia (SMOpHOHATIbHAS WHIYKIUSA).
3aknagka IUlaHA CTPOCHHMSI KUBOTHOTO Kak pPe3ylbTaT HEpPaApXUUECKUX
B3aUMOJICHCTBUI T'eHOB. BiusHHe Ha >MOPUOHAIBHOE Pa3BUTHUE Pa3IUYHBIX
(baKkTOpPOB OKpY>KAIOIIEH CPEIbI.

Poct u pasButue xuBOoTHBIX. [locTomOpuoHanbHbI mepuoxa. Ilpsmoe u
HenpsiMmoe  pas3BuTHe. PasButne ¢ wmeramopdo3oM y OeClO3BOHOYHBIX |
MO3BOHOYHBIX KUBOTHBIX. buojormdyeckoe 3HaueHHE MPSMOrO U HENPSIMOTO



pa3BUTHSA, UX PACIPOCTPAHEHHE B MpuUpoje. Tulbl pocTa >KUBOTHBIX. DaKTOPHI
PEryJsIUU POCTa )KUBOTHBIX U YenoBeka. CTaguu nmocTaMOpHOHAIBHOTO Pa3BUTHUSA
y )KMBOTHBIX U uenoBeka. [lepuonsl oHTorenesa uenoeka. CTapeHrue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pa3smHoxxenne u passurue pacreHuid. ['amerodur u crnopodur. Meiio3 B
KU3HEHHOM IMKiIe pacteHuil. OOpa3oBaHWe cmop B Ipolecce Meiosa.
l'amerorene3 y pacteHuidd. OIUIOAOTBOPEHHE ¢ PA3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoilHOE OII0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpazoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl pEryJsalyuyd OHTON€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCTpanuu

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

Tabmuupl u cxembl: «BereraTuBHOe pa3sMHOXeHHE», «Tumbl Oecrnonoro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHAIbI», «Pa3MHOXKEHHE SBIIIEHBI»,
«Pa3MHOXeHUE THUAPBY, «Melo3y, «XpoMocombl», «l'amerorene3», «CTpoeHUE
SUIEKJIETKU U criepMmaro3onsian, «OCHOBHbIE CTaauu OHTOreHesza», «lIpsmoe wu
HEMpsIMOe pa3BuUTUE», «Pa3BUTHE MaHCKOro xyka», «Pa3Butue capaHumy,
«Pa3Butne nArymkn», «J/IBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHUN,
«CTpoeHHne CeMAIH ONHOAOIBHBIX W JIBYJIOJbHBIX PACTECHHIN», «KH3HEHHBIN IUKII
MOPCKOM  KamycCTbD», <«OKuU3HEHHBbIM UHUKI MXa», <«KHW3HEHHBIN  [UKI
NAroOpOTHUKAY, <JKU3HEHHBIN LIUKIT COCHBI».

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHKpONpenaparhl SULIEKIETOK H
CIIEpMATO30UJI0B, MOJENb «L[UKI pa3BUTHS JATYILIKNA.

JlaGoparopHasi padora «3ydyeHue cTpoeHUs MOJOBBIX KIETOK Ha TOTOBBIX
MUKPOIIpENapaTaxy.

IIpakTnueckas padora «BblBIEHUE MPU3HAKOB CXOJICTBA 3apOIBIIICH
MO3BOHOYHBIX )KUBOTHBIX ).

JladbopaTtopHas padora «CTpoeHHe OpPraHoB pPa3MHOKEHHS BBICIIUX
pacTEHU.

Tema 11. I'eHeTuka — Hayka 0 HACJEACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoOB

Hctopust craHOBiEHUS M pa3BUTUS TE€HETUKM Kak Hayku. PaGorter T
Menpens, I'. ne ®@puza, T. Moprana. Ponp oTeuecTBEHHBIX Y4YEHBIX B Pa3BUTHUU
reHetuku. Padotel H. K. Konbuiosa, H. 1. BaBunosa, A. H. benozepckoro, I'. .
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. ' OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMWHAHTHBIA M PELIECCUBHBIN
pHU3HAK, TOMO3UTOTA, TETEPO3UTOTa, YUCTASI JIMHUSL, THOPHUIBI, TEHOTHII, (PEHOTHIT.



OCHOBHBIE ~ METOABI  T'E€HETUKH:  TUOPUIOJOTMYECKUN,  IUTOJIOTMYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM.

JdemoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BaswiioB, A. H. benoszepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuiiel 1 cxeMbl: «MeTobl TeHETUKNY, «CXEeMBbl CKPEITUBAHUS.

JlabopaTopuass padora «Jlpo3odmina Kak OOBEKT T'E€HETUYECKUX
HUCCIICIOBAaHUI Y.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBeiii 3akoH Menaens — 3aKoH
eAMHO00pa3usi ruOpuIoB nepBoro nokojeHus. [Ipasuwno qomuHupoBanus. Bropoi
3aKOH Menzens — 3aKOH pacLICIUIeHUs IpU3HaKoB. LluTosnormyeckre OCHOBBI
MOHOTHOPUTHOTO CKpeIIBaHus. [ MmoTe3a YucToThl ramer.

AHanusupymouiee cKpemuBaHue. [IpoMexxyTouHbI XapaKkTep HAcCJIeIOBaHUS.
Pacmennenre npu3HakoB MpU HEMOJTHOM JOMHUHUPOBAHUMU.

JuruOpuaHoe ckpeuuBanue. TpeTuil 3akoH MeHensi — 3aKOH He3aBUCUMOT'O
HACJIEIOBAaHUsA  MPU3HAKOB. [{uronornueckue  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotrsl T. Moprana. CuermieHHoe
HACJIEIOBAHUE T'E€HOB, HApYILICHUE CLEIUICHUS MEXAy TreHaMHu. XPOMOCOMHas
TEOpUs HACIEACTBEHHOCTH.

I'eneTnka nmona. XpoOMOCOMHBIM MEXAHU3M OIPEAEIEHUSA NOJIA. AYTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHniii M TeTeporameTHbi IoJ. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CLEIUIEHHBIX C I10JIOM.

['enorun xak nenoctHas cucrema. [lnenorponuss — MHOXKECTBEHHOE JIEVCTBUE
reHa. MHOXECTBEHHBIM aiyienu3M. B3anMOJIENCTBHE HEAUICIbHBIX TI'€HOB.
KommiiementaprnocTs. Onucras. [lonumepus.

['eHeTnueckuil KOHTPOJIb PA3BUTHs PACTEHUM, >KUBOTHBIX W YEJIOBEKAa, a
Takke (PU3MOIIOTMUECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTUBHBIX (YHKITUH.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJIEHCTBUS «XO35IMH
— Tapa3uT» U «XO03IUH — MHUKpoOHOM». ['eHeTMueckue acmheKThl KOHTPOJIA U
U3MEHEHHsI HaCJIeJICTBEHHON MH(OPMAIIMU B TOKOJICHUAX KJIETOK U OPTaHHU3MOB.

JdemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmunpl 1 cxemsl: «IlepBoiii 1 BTOpOit 3akoHBI Menaens», «TpeTuii 3akoH
MeHnnens», «AHanu3upyroliee CcKpeluBaHue», «HenomHoe AOMUHUpPOBaHUEY,
«CreruieHHOE HAcJIeIOBaHWE TPU3HAKOB Y Jpo30dmibl», «[eHeThka Tmosay,



«Kapuorun yenoseka», «Kapuwotun apozodwibl»y, «Kapuotum OTHIB,
«MHOXECTBEHHBIN ajuIeNn3M», «B3auMoaeicTBUE TEHOB.

OO6opynoBanue: MOAENb MJis JEMOHCTpPAIlMUd 3aKOHOB €IWHOOOpasus
rUOpUIOB TIEPBOrO TMOKOJIEHUS M paCHICIUIEHUS MPU3HAKOB, MOJEIb s
JEMOHCTpAallMM 3aKOHAa HE3aBHUCHMMOTO HACJIEAOBAaHMS MPHU3HAKOB, MOJEIb JJIs
JEMOHCTPALMK CLEIUVIEHHOIO HAaCJIEA0BAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKponpenapar: «JIpo3zodumnar.

IIpakTnyeckas pabdora «/3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO
CKpEeLIUBaHUA Y APO30(PUITBI.

IIpakTnueckas  paGora  «l3yueHue  pe3ynbTaTOB  JUTHOPUTIHOTO
CKpELIUBAHUA Y APO30(PUITBI».

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

BzaumopneiictBue reHotuna u cpeabl npu  (HOpMUpOBaHMM (DEHOTHUIA.
N3MeHunBOCTh MpHU3HAaKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE MPU3HAKUA. Buabl
VM3MEHUYMBOCTH: HEHACIICICTBEHHAS U HACIICICTBCHHASL.

Mopaudukanuonnass u3MeHYMBOCTb. Ponb cpeasl B (hopmMupoBaHUU
MoIuPUKAIMOHHON M3MeHunBOocTH. HopMma peakiuu npusnaka. BapuanmoHHBIN
psan u BapuarmonHas kpuBasi (B. Horanncen). CoiicTBa MoaudUKaIMmOHHON
U3MEHYHUBOCTH.

I'enoTunuueckass ”3MEHUYUBOCTh. CBOMCTBA FT€HOTUMMMYECKON U3MEHYMUBOCTH.
Buibl reHOTHTIMYECKO N3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHASI.

KomOnHaTuBHAas W3MEHYMBOCTH. Meio3 M TOJOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATHBHOW U3MEHUYUBOCTHU B CO3/IaHUU
TEHETUYECKOro pa3HooOpasusi B Mpejiesiax 0JTHOr0 BUIA.

MyTanroHHass W3MEHYMBOCThb. BHAbl MyTalnMili: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  HWHAYUUMPOBAaHHbIE MyTauuu. SaepHele U
nuTOIUIa3MaTuieckue mytanuu. CoMaTU4ecKre M MOoJIoBble MyTaluu. [IpuyunHb
BO3HMKHOBEHUS MyTauuil. MyrareHbl W WX BIHWSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTMYECKHX PSAIOB B
HacneacTBeHHo u3MmeHuuBoctu (H.M. BaBuioB). BHesnepHas M3MEHYMBOCTH U
HACJICICTBEHHOCT.

OnuceHemuxka U O9NUSEHOMUKA, pPOJb  INUSEHEeMUYecKuUx ¢Qakmopos 8
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

[Toptpersl: I'. ne @pus, B. Moranncen, H. 1. Basuiios.

Tabmuuet u  cxembl: «Buumbl  u3MmeHuuBocTH», «MoaudukalmoHHas
W3MECHYHUBOCTBY, «KomOuHaTUBHAS W3MECHYHUBOCTBY, «Meio3y,
«OmnonporBopeHuey, «I'eHeTnueckue 3a00IeBaHUs YeT0oBeKay, «Buapl MyTaruiiy.



OOGopynoBaHue: UBbIe M TepOapHbIE AK3EMIUIAPbl KOMHATHBIX PAaCTCHHI,
pucyHku (dotorpadum) >KUBOTHBIX C PA3IMYHBIMUA BUIAMH U3MEHYUBOCTH.

JlabopaTopHas padora «HUccnenosanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHOW M3MEHUHUBOCTH. [locTpoeHHe BapuUalMOHHOTO psAlla WU
BAPUALMOHHOU KPUBOW.

IIpakTnueckas padora «Mytamuu y 1Apo3oduiabl  (HA  TOTOBBIX
MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKa YesiOBeKA

Kapuorun uyenoBeka. MexayHapodHas IMporpamMma HUCCIEIOBaHUS TE€HOMA
yernoBeKa.  Meroabpl  M3y4eHMsl T€HETUKHM  4YEeJIOBEKa: T'E€HEAJIOrMYeCKUi,
OJIM3HEIOBBIM, LIUTOTCHETUYECKHUM, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMeHnHoe OTIPECIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOLIBIO
[TI[P-ananu3a. HacnenctBenHble 3a00sieBaHus YelloBeKa. [ 'eHHbIE 1 XPOMOCOMHBIE
0oJe3HM 4YenoBeKa. bOJNIE3HW C HACIEICTBEHHOW MPEApacIioNOKEHHOCTHIO.
3HaYCHHE MEIUIMHCKOW T€HETUKU B MPEIOTBPALICHUMN U JICUEHUHU T€HETUYECKHUX
3a0oneBaHuil 4yenoBeka. MeauKo-reHeTuuecKoe KOHCYJbThpoBaHue. CTBOJIOBbBIE
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpy3a». JTUYECKHE ACHEKThbl UCCIEHOBAaHUN B
00J1acT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue ¢GakToOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKA K
buznueckoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolieil cpenbl. ['eHernyeckas
IIPEAPACIION0KEHHOCTh YEIOBEKA K NATOJIOTUSIM.

JdemoHcTpanuu

Tabmunpl 1 cxembl: «KapuoTtun yenoBekay, «MeToabl U3y4eHUsI T'€HETUKU
yenoBekay, «I'eneTnyeckue 3a001eBaHUs YEIIOBEKA.

IpakTnueckas padora «CoCTaBJICHHE U aHAIN3 POIOCIOBHON».

Tema 15. Cenrekunst Opranu3sMoB

JlomecTukauuss W CEJIEKUUA. 3apOXKICHUE CEIEKIMU W JOMECTUKALUU.
VYuyenne H. WM. BaBunmoBa o lleHTpax NpOUCXOXIEHUS U MHOTro00Opas3us
KYJbTYPHBIX pacTeHuil. Ponp cenexkiuu B CO3JaHUM COPTOB PACTEHHM W TOPOJ
*KUBOTHBIX. CopT, mOpoma, IITaMM. 3aKOH TOMOJIOTHUYECKHX PSIAOB B
HaclieACTBeHHOM wu3MeHunBocth H. WM. BaswioBa, ero 3HauyeHue i
CEJICKIIMOHHOM PabOTHI.

Metonbl ceneKUMOHHOM padoThl. MCKycCTBEHHBIH OTOOp: MacCOBBIM M
VHIUBU1yaJIbHbBIN. Jrtanbl KOMOUWHAIITMOHHOMN CeJICKIIUU. Hcneiranue
npou3BoAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOUIBIO OILEHKH
¢dbeHoTHma MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMortibio aHanu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJEKIIMOHHOW  paboThl.
PaananvoHHBIN U XUMUYECKUW MyTareHe3 Kak UCTOYHMK MYyTalUi y KyJbTYPHBIX



dbopm opranu3zmMoB. lcronb3oBaHHE TEHOMHOI'O PEIAKTUPOBAHUS W METOJIOB
pexomOuHaHTHRIX JIHK 17151 monmyueHus ucxolHOro MaTepuania Jjisi CeleKInu.

[Tonyuenune MOJINTUIOUIOB. BuyTtpuBnnosas rUOpUIU3aIIHSL.
bnuzkoponcTBeHHOEe  cKpeniuBaHue, WM UMHOpuauHr.  HepojacTBeHHoe
CKpelluBaHue, Win ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. Otmanénnas ruOpuausanus. [Ipeogonenue Oecruionus
MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIINN PACTCHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHre U U3y4YCHUE T'CHETHUUECKUX PECYPCOB KYJIBTYPHBIX PACTCHUM U
UX JUKAX poaMuyed NN CO3/MaHMs  HOBBIX COPTOB W THOpPUIOB
CEIbCKOXO3AMCTBEHHBIX  KYNbTYp. J3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yenax YAYUUeHUs Cyuecmeyiomux U co30aHusl HO8bIX Nopoo, TUHUL U KPOCCO8, 8
MoM uucie ¢ NpPUMEHEeHUEeM COBPEMEHHBIX MemOo008 HAYUHbLIX UCCIe008AHUI,
nepeoosvix uoell U NepcneKmueHbIX MexHoaA02UU.

JdemoHcTpanuu

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

Tabnuibl 1 cxeMbl: «l[eHTpbI TPOUCXOKIECHUS U MHOT00Opa3usi KyJbTYPHBIX
pacTeHuit», «3aKOH TOMOJOTHMYECKUX DPSIJOB B HACIEICTBEHHON N3MEHUYMBOCTHY,
«Metogsl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyrtareHes3».

JlabopaTopHas padora «3yueHue cCOpTOB KyJbTYPHBIX PACTEHHUN U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHuasi padora «/3ydeHue METOIOB CEIECKIIUUA PACTEHUI.

IIpakTnyeckas padora «[IpuBuBKa pacTteHUN».

Ikckypeusi «OCHOBHBIE METOAbI M JOCTHIXKEHHS CEJICKIIMHM PACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOHUCTIBITATEIbHBIM y4aCTOK, B TEIUIMYHOE XO3AWCTBO, B JIaDOpaTOPHUIO
arpOyHHMBEPCUTETA WM HAYYHOTO IICHTPA)».

Tema 16. buoTexHOJI0TMS U CHHTETHYECKAs OMOJIOTHS

OOBeKThl, UCIHOJIb3yeMble B OHUOTEXHOJIOTMH, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. TpagunuonHas
OMOTEXHONOTUA:  XJIeOOMeUeHrne, TMONMYyYEeHUE KHUCIOMOJIOYHBIX  MPOIYKTOB,
BuHOzAenue. MukpooOuonornyeckuii cuHTe3. OOBEKTBI MHUKPOOMOJIOrMYECKHX
TexHosiorui. [Ipon3BoacTBO O€nKa, AMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMil U MHCTPYMEHTOB LEJICHAINPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUS F€HOMOB C LEJbIO MOJTYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
CoJlepKaIliX HE BCTPEUAIOIIHNECS B IPUPOIe OMOCUHTETUICCKUE TTYTH.



Knerounass unxkenepus. MeToabl KyJIbTypbl KJIETOK M TKAaHEW pPaCTCHUU M
KUBOTHBIX. Kpuobanku. Comarudeckas rubOpuauzanuss ¢W COMATHYECKUUN
smOpuoreHe3. lVcnonp30oBaHWe TaruiOWIOB B CEJICKUMU pacTeHui. [lomyuenue
MOHOKNIOHANbHBIX anmumein. HMcnonv3zoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
aumumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpYKIMs
SMIEKIIETOK U KIOHUPOBAHHUE KMBOTHBIX. METO/ TpaHCIJIAaHTALUH /1€ KIIETOK.
Texnono2uu 0300po6IeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcCOMHass MU TeHHasd WHXKeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha W
koHcTpyupoBanue pekomouHantHeix JIHK. Cozdanue mpanceennwvix opeanuzmos.
JlocTrKeHusT UM TMEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  WHXCHEPHHU.
DKOJIOTMYECKHUE U ITUUECKUE MPOOIIEMbI FTEHHON MH)KEHEPHUU.

Menuuuackue 6uorexHonoruu. [loctrenomHas nudposas menunuHa. [TIP-
JMAarHOCTUKA. MeTa0oJIOMHBIN aHalu3, TEHOLEHTPUYECKUN aHalIu3 IMpoTeoMa
YEJIOBEKa JUIA OLICHKM COCTOSIHUSL €ro 370pOBbs. McCmonap30BaHME CTBOJIOBBIX
kineTtok. TaprerHas Tepanus paka. 3D-OuounmkeHepus misg  pa3pabOTKU
(GbyHIaMEHTAbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW CoYeTaHWEeM TEXHOJOTHUU TpEXMEpHOro OuonmpuHTHHra u ckaddonaunara
JUISL PELLICHMS 3a/1a4 [TEPCOHATU3UPOBAHHON MEAULIHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IEJbI0 O00eCrneueHus: KOMOWHHUPOBAHHOU
3amuThl OoT Bo3Oyauteneit OPBU, yctaHoBiieHHE MOJIEKYISPHBIX MEXaHU3MOB
dbynakimonupoBanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIC
3a00s1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabnuuel u cxembl: «/crnonb30BaHNE MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
pOU3BOJICTBEY, «KileTouHast HHKEeHEpUs», «[ eHHass HHXKEHEPUS».

JlaGopaTopHas padora «/I3ydeHne o0BbEKTOB OMOTEXHOIOTUI.

IpakTnuyeckas padora «llonyyeHre MOJTOYHOKUCIBIX TPOAYKTOB.

JKeKypeusi  «bHOTEXHONOrMs — Ba)KHEWINAs MPOU3BOJMUTENIbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOIOTUUECKOE TIPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apo:kneHue W pa3BUTHE JBOJIONMUOHHBIX NpeACTABJICHUN B
Onosiorum

OpomonmonHas Teopuss Y. JapBuHa. Ilpeanochliku BO3HUKHOBEHHUSA
napsuHu3Ma. JKn3Hb U HayuyHas aestenbHocTh Y. /lapBuHa.

JIBroxy1ye cuiisl 3Bosroluy BU0B 1o Y. JlapBrHy (BbICOKasi HHTEHCUBHOCTb
Pa3MHOXEHHUSI OpPraHM3MOB, HACJIEJICTBEHHAasT HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U NCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunrernyeckoil Tteopun sBomouuu (CTD). HeilirpansHas
teopus HBomtonuud. CoBpeMeHHass DBOJIOIMOHHAS  OWoNOorusi. 3HayeHue
ABOJIIOIIMOHHON Teopur B OPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpanuu

[Toptpersl: Apuctorens, K. JIunnen, K. b. Jlamapk, O. K. Cenr-Unep, XK.
Krosbe, Y. Hapsun, C. C. YerBepukos, W. 1. lImansraysen, k. Xonaeit, . K.
benses.

Tabmuupl u cxembl: «Cucrema >xuBod mnpuponsl (mo K. JlunHerw)y,
«JlectHuna xuBbBIX cymectB (o Jlamapky)», «Mexanusm ¢GopMHUpOBaHUS
NPUCTIOCOOJICHU y pacTeHuii W >KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyra nyremectBus Y. lapsuna», «Haxoaku Y. JapBuna», «®opmbl 00pbObI
3a cyuiectBoBanue», «llopoabl romnybeit», «MHorooOpasue KylabTypHBIX (GopM
KarmycThl», «[lopoasl JoOManTHUX KUBOTHBIX», «CxemMa 00pa30BaHMsI HOBBIX BUOB
(mo Y. [HapBuHy)», «(Cxema COOTHONIEHUS JBIXKYIIUX CHJ 3BOJIOLUN,
«OCHOBHBIE MTOJIOKEHUS] CHHTETUYECKON TEOPUH 3BOJIOLIHI.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJIbTaThl

[Tommynsiuus Kak 3J€MEHTapHasl €AUHULIA 3BONMIOUMH. COBPEMEHHBIE METOBI
OLIEHKM TEHETHYECKOro pa3HooOpazus M CTPYKTypbl nomynsiuid. M3MeHenue
reHooHJa NOMYJISUMU KaK 3JIEMEHTApHOE 3BOJIOLHOHHOE SIBIEHHE. 3aKOH
reHetTuyeckoro pasHoBecus J[xx. Xapnau, B. BaiinOepra.

OnemeHTapHble (AKTOPBhl (IBIKYIIUE CHUJIBI) SBOJIONUU. MyTallMOHHBIN
nporiecc. KomOuHatuBHas u3MeHUMBOCTh. Jlpelid TeHOB —  ciydaifHbie
HEHAIpaBJIEHHbIE W3MEHEHMs] 4YacToT ajieiaed B nonymauusx. Oddexr
OCHOBAatTensl. JIgpgpexm Oymwuinounoeo eopaviuika. CHUNCEHUE 2eHemuUYecKo20
pasznooopazus: npuuunsl u cieocmeus. llposenenue s¢gpghexma Opeticha 2enos 6
oonbuwiux u  manvix  nonyaayuax.  Murpamun.  V3omsanus  momymsuui:
reorpadgudeckas (IpoCcTpaHCTBEHHAs ), OMoIorndeckas (penpoayKTHBHAS).

EcrectBennsiit otOOp — HampaBiswonui (aktop sBoaond. DopMbI
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIMM, CTaOWIM3UPYIONINM,  pa3pbIBAIOINAN
(mm3pynTuBHEI). [lomoBoit oT60p. BO3HUKHOBEHHWE W IBOJIOIUS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0eHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIUHU.
Bo3nukHOBeHHEe — mpuCnOCOONeHW y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOaeHuil y opraHu3mMoB: MOp(OIOrH4ecKue,
¢uznonornyeckue,  OHMOXUMUYECKHE,  ToBeAeHUeCKHe.  OTHOCUTENBHOCTb
IPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero xkpurepum u cTpykrypa. BumooOpazoBanue Kak pe3yibTar
MUKpOdBOMOIMK. M3omsanus — kimoueBod ¢aktop BupoodpazoBanus. [lytu u
CIocoObl BUJ1I000pa30BaHUs: aJIONaTPUIECKOe (reorpaduueckoe),



CUMITATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (monumIonaAn3anus,
rubpuauzanus). JJIMTeIbHOCTh BOIIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOIOTMYECKOTO Pa3HOOOpa3usl.

Ponp »BOMOnMOHHONW OWoOnorMu B pa3pabOTKE HAyYHBIX METOJI0B
coxpaHeHusi 6uopazHooOpazusi. MUKPOIBOJIOIUS U KOIBOJIIOIUS MMAPa3uTOB U UX
x03s51eB. MexaHu3mMbl OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CIIOCOOBI
OOpBHOBI C HEl.

JdemoHcTpanuu

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

Tabmuuet u cxembl: «MyTaluoHHas HM3MEHYUBOCTHY, «llomynsironHas
CTpYyKTypa Buaay, «CxeMa nposiBiieHus 3akoHa Xapan—BaitnOepray, «/[Bmwxymiue
CWJIbl ABOJIIOLUNY, «IJKOJIOrMUEcKass M30JSIUsl MOMYJIsALUUiA CeBaHCKOM (openny,
«[eorpadmueckass M3OMSANUS  JTUCTBEHHULIBI CHOUPCKOM UM JTUCTBEHHUIIBI
naypckoit», «llomyasiinOHHbIE BOJHBI YUCIEHHOCTU XUITHUKOB U KEPTBY», «Cxema
JIEUCTBUSI E€CTECTBEHHOrO OTOOpa», «Dopmbl OOpHOBI 3a CYIECTBOBaHHEY,
«MapycTprabHblii MenaHn3M», «KnBble uckoraemelie», «I10KpOBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «[Ipenynpexaaromas OKpacka KUBOTHBIX»,
«@uznonoruueckue aganrauuny», «lIpucrnocobieHHOCTh OpraHu3MOB M €€
OTHOCUTENIBHOCTBY, «Kpurepun Buma», «Bunsl-nBorHukn», «CTpyKTypa BuAa B
npupoje», «Crnocodsl BuaooOpa3zoBaHus», «leorpaduueckoe BUA0OOpa3OBaHUE
TPEX BHUJOB JIAHJBIIICH», «IKOJOTMYECKOE BHUA000pa30BaHUE BUJIOB CHHHUID,
«[Tonmumuiousl pactenuit», «KamycTHO-penedHbIil THOPUITY.

OOGopynoBaHue: repOapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Uydelia NTUIl U
3Bepell C MpUMepaMHu pPa3IUYHBIX NPUCIOCOOJEHUM, Yydena NTHUIl U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHuUW OJU3KUX BHUAOB, 00pPa30BABIIMXCA
Pa3IUYHBIME CTIOCOOAMH.

JlabopatopHass pabGora «BpIsiBI€HHE HU3MEHUYMBOCTH y OCO0EH OIHOro
BUJIA).

Jlabopatopnas  pabora  «lIpucnocoOnenuss  OpraHm3smMoB U  HX
OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCThY.

JladbopaTopuass pabGora «CpaBHEHHE BHAOB 10 MOP(HOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Maxkpo3BoouMs U eé pe3yabTaTbl

Metonbl  HM3ydyeHUS  MaKpO3BOJMIOLMH. [lameoHTONOrM4YecKue MEeTO/bl
uzydeHus: odBomouuu. IlepexonHeie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHHU3MOB.

buoreorpaduueckue mMeTonapl u3yudeHus sBomoonuu. CpaBHeHHE (QIIOpHI U
(dayHbl MaTepuKOB M OCTpoBOB. buoreorpaduyeckue obmactu 3emin. Buabl-
SHAEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKUE U CPABHUTEIbHO-MOP(HOIOrUYECKUE METOJIbI M3y4EHUs
SBONIOLMH. ['€HeTHYecKue MEXaHU3Mbl HBOJIIOLMM OHTOT€HE3a M MOSBJICHUSA
SBOJIOLIMOHHBIX  HOBIIECTB. |'OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHBbL.
PyaumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJIAPHO-T€HETUYECKHUE,
OMOXMMHUYECKHUE W  MaTeMaTU4YeCKMe  METOJbl  M3YyYEHUS  SBOJIIOLUU.
I'omonornynsie reHbl. COBpPEMEHHBIE METO/bI MOCTPOCHMS (DUIOr€HETHYECKUX
JEPEBHEB.

XPpOMOCOMHBIE MYTallUU U HBOJIFOIMSI TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuUiia) dBOMIOIUU. [Ipunyun cmenvl QyHKYuUI.
HeoOpatumocTs sBomonuu. ApantuBHas paguaius. HepaBHOMepHOCTh TeMIIOB
JBOJIOLIHM.

JdemoHcTpanumn

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkensb.

Tabnuiel 1 cxembl: «DUIOreHETHUECKUI Psl JTOMAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedans»,  «Puanodpute»y,  «CeMeHHbIE
NanopoTHUKW», «buoreorpaguueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«PenukThly, «HauampHble cTaauu SMOPUOHAIBHOIO PAa3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHbIE W AaHAJOTHYHbIE OpraHb», «PyIuMeHTH,
«ATaBU3MBI», «XpPOMOCOMHBIE HaOOpbl YEIOBEKa W IIMMOaH3e», «lJaBHbIE
HAIPABJICHUS 3BOJIOLMNY, «OO0IIHE 3aKOHOMEPHOCTH 3BOTIOLIUN.

OOopynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSKA HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTMYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUH HACEKOMBbIX.

Tema 4. Ilpoucxo:xxaeHue U pa3BuTHE )KM3HU Ha 3emJie

Hayunble rumore3bl NpPOUCXOXKIAEHUS >KM3HM Ha 3emie. AOuoreHes u
naHcnepmus. [JloHay4dHble TPEICTaBICHUS O 3apPOKICHUU KU3HU (KPEAMOHU3M).
['unore3a NOCTOSHHOTO CaMO03apOK/ICHUS KU3HU U €€ onpoBepKeHue onbitaMu .
Penu, JI. Cnannanuanwu, JI. [Tactepa. [IpoucxoxieHue >KM3HU U aCTPOOHOJIOTHSI.

OcHOBHBIE ATaIlbI HEOPTraHU4eCKOU HBOJIOLIHH. [InanerapHas
(reonoruyeckasi) OHBOJIONMSA. XHMHYECKas OJBOMIONHSA. AOHWOrCHHBIM CHHTE3
OpraHnyeckux BeniecTs n3 Heopranndeckux. Omeir C. Mwumiepa n I'. HOpm.
O6pazoBanue mnonumepoB u3 MoHoMmepoB. KoarmepBarHas rumnoresa A. W
Omnapuna, runore3a nepBuaHoro 0yiapona J[x. XomnaeitHa, TeHETUYECKAs TUIIOTE3a
I'. Ménnepa. Pubosumbr (T. Yek) um runoreza «mupa PHK» V. TI'unGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopuss 3emuim u meroawsl €€ wu3ydeHud. Mckomaembple OpPraHUYECKHE
octaTkd. ['eoxponomoruss u e€ w™eroasl. OTHOcUTENbHAasE U aOCOMIOTHAs
reOXpOHOJIOTHS. ['e0XpoHOIOrnyecKas mKaia: 30Hbl, 3pbl, HEPUOIBL, SMOXH.



HauaneHble 3Tambel opraHudeckoil sBosonuu. llosBieHue u 3BOIOLMSA
NEPBBIX KJIETOK. DBOMIOIUS MeTabonu3Ma. BO3HMKHOBEHME TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTNIEHKH KaK aHaJor MEepPBhIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproTHl M 5yKapuOTHI.

[Ipoucxoxienne 3ykapuoT (CUMOMOreHe3). DBONIOLMOHHOE IPOUCXOKIEHUE
BUpYCOB. [IponcxoxkneHue MHOIOKIETOYHBIX OpraHu3MOB. BoO3HUKHOBEHUE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE€ ATalbl ABOJIOLNMUM BBICHIMX pacTeHuil. OCHOBHBIE apoMop(do3b
pacreHui. Bpixox pacrenudn Ha cymy. IlosBiieHue CIOpPOBBIX pacTeHU W
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokaeHne IBETKOBBIX
pacTECHUH.

OcCHOBHBIE 3Tamnbl 3BOJIOLMM KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XOproOBbIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii m pentwinii. [IporcxoknaeHne MIIEKOMUTAIOMNX |
ntull. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYLIU.

Pazutne xu3HM Ha 3emie MO »paM U IepuodaM: apxel, MPOTEPO30il,
najeo3o, Me3030M, KailHo3o0i. OOm@as XapakTepucThKa KiuMmata |
reOJIOTMYECKUX IporeccoB. llosiBIeHHE M pacUBET XapaKTEPHBIX OPTraHU3MOB.
VYrineobpa3oBaHue: €ro ycloBUs U BIUSHUE HA Ta30BBIM COCTaB aTMOCHEPHI.

MaccoBble BBIMUpaHUsI — 3KOJOTMYECKHE KpU3HChl mpouuioro. ITpuunnsl u
CJIENCTBUS MAacCOBBIX BbIMHpaHH. COBPEMEHHBIM IKOJIOTMYECKUH KPHU3HUC, €T0
ocobennoctu. [Ipobiema coxpaneHus 6nopaznooOpasusi Ha 3emIie.

CoBpemeHHasi cucrteMa opraHudeckoro mupa. [IpuHinumnel kinaccudukauu
opranu3MoB. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, [x. Xonnein, I'. Mémnep, C. Munep, I'. FOpu.

Ta6mump! n cxeMbl: «Cxema ombita @. Penny», «Cxema onsita JI. ITactepa mo
W3YYEHUIO CaMo3apoKIeHMs ku3HW», «Cxema ombita C. Mwuiepa, I'. HOpwny,
«JTampl  HEOPraHWYECKOW  HBoMOLUM»,  «['€OXpOHOJIOrMYECKass  IIKauay,
«HayanbHble 3Tanbl OpraHMYecKor 3BOIIOLUUY», «CxeMa o0pa3oBaHUs 3YKapHOT
nyréM cuMmOuorenesa», «Cucrema XuBOMl mnpuponab», «CTpoeHue BuUpycay,
«Apomopdo3bl  pactenuid», «PuHHOGUTH), «OIHOKIETOYHBIE BOIOPOCIN,
«MHorokJsieTounble Bogopociamy», «Mxwm», «IlanopoTHukn», «l 0NM0CEMEHHBIE
pacteHus’», «OpraHbl I[BETKOBBIX pacTeHHil», «(CxeMa pa3BUTUS KUBOTHOI'O
mMupay, «Apomopdosbl KHBOTHBIXY», «lIpocreimue», «KueuHOTOTOCTHBIEY,
«Ilnockue 4EPBUY, «HneHucroHorue», «Pb10BDY, «3E€MHOBOJIHBIEY,



«Ipecmbikarommecs», «lItuupy, «Mnekonuraromuey, «Pa3Burue KU3HU B
apxeunckou spe», «PazBUTHE KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B
1aJIE030MCKON 3pe», «Pa3BuThe )XKU3HU B ME3030MCKOM 3pey, «Pa3Burtne KU3HU B
KalHO30MCKOU dpe», «COBPEMEHHAsI CUCTEMA OPTaHUYECKOIO MUPAY.

OOGopynoBaHue: repOapuyd pacTEHUM pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BIIAXKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl M 3Bepew,
KOJUICKIIUA OKAMEHEIIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJISDKH OPraHHMYEeCKHUX
OCTaTKOB OPTaHWU3MOB.

BupryanbHas  sa0opatopHasi  paGora «MoaenupoBaHUE  ONBITOB
Munnepa—tOpu no u3ydeHnto aOMOreHHOr0 CUHTE3a OPTaHUYECKUX COETMHEHUN B
nepBUYHON aTMOchepe».

JladbopaTtopHas pabora «/3ydyeHue M ONHCaHUE HCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IpakTnueckas padora «/3ydeHue OCOOEHHOCTEHl CTPOCHUS PACTECHUI
Pa3HBIX OTIEIIOBY.

IIpakTnyeckas padora «/3yyeHue ocOOEHHOCTEN CTPOEHUSI MTO3BOHOUYHBIX
KUBOTHBIX».

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOIOIeHe3

Paznensl n 3anaun anTponoaoruu. MeToibl aHTPOIIOJIOT U H.

CraHoBiieHUE TIPEACTABICHUN O IMPOUCXOXKICHUU 4YelOBEeKa. PenuruosHbie
B0O33peHUsl. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

Cx0acTBO 4enoBeKa ¢ )KMBOTHBIMU. CUCTEMATUUECKOE MOJTOKECHHUE YETOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKA € JKMUBOTHBIMH:  CPaBHUTEIIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHUE, br3M0I0r0-OMOXUMHUYECKHE,
noBegeHYeckue. OTau4us 4eloBeKa OT KUBOTHBIX. [IpsMOXOXKIEeHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJOBHOrO MO3ra U BTOPOM CUTHAIBHOU
CUCTEMBL.

JBroxyire cuibl (PakTopbl) aHTPOIIOreHe3a: OMOJIOrMYeCcKue, COMAIbHbIC.
CooTtHoleHne OMOTOTHIECKUX M COIMMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHue uenoBeKOOOpa3Hbie O0E3bSIHBI
(MPOKOHCYJIBI) M PaHHUE TTOHTH/IBI — OOIIUE TIPEAKU YeTOBEKOOOPa3HBIX 00€3bsiH U
ToJIel. ABCTpPAJONMUTEKH — ABYHOTHE NPEAKHU JtoAeil. YemoBek yMenbli, NepBbie
W3TOTOBJIEHUS OPYAUM Tpynaa. UenoBeK NPAMOXOISIIMN U IEPBBIM BBIXO JIIOACH
3a mnpenensl  Adpuku. YenmoBek reimenbOeprckuii  —  0oOmMM  MpesoK
HEaHIEPTaJIbCKOr0 YEIOBEKA U YEJIOBEKA pa3yMHOro. YenoBeK HeaHIIepTaIbCKUN
KaK BUJl JIIOJEH XOJIOJHOTO KJMMaTa. YeloBEeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM YETIOBEK, OCBOCHHWE KOHTHMHEHTOB 3a Tpenenamu  Adpuku.
[Taneorenerrka v najeoreHOMUKA.



DBOJIIOIUST COBPEMEHHOTO uesoBeKa. EcTecTBEHHBIN OTOOp B MOMYJSAIMIX
yenoBeka. MyTanMoHHBIN Tpouiecc U noiaumopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3G@PEeKT OCHOBATENS» B IMOIMYJSIIUSIX COBPEMEHHOTO
YeJIoBeKa.

UYenoseueckue pacel. IloHatne o pace. bonplune pacel: €BpONEOUHAs
(eBpasmiickas),  aBCTpajo-HerpoujHasi  (dKBAaTOpHAIbHASs]),  MOHTOJOHMIHAS
(a3uarcko-amepuKkaHckas). Bpems u myTH paccelieHHs] 4YelloBeKa IO IUIaHETe.
EnunctBo  dyenoBeueckux  pac. HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[Iprcnoco6eHHOCTh YeoBEeKa K pa3HBIM  YCJIOBHUSIM OKPYXKAIOIIEH Cpebl.
Bmusiaue reorpaduueckoit cpenbpl W jpedia reHoB Ha  MOP(QOJOTHIO U
(U3HOIOTHIO YEIOBEKa.

MexaucuuiuinHapable  MeToAsl B (u3uuecko  (OMOIOrHYecKom)
AHTPOIOJIOTHUHM.  DBOJIOLMOHHAS ~ AHTPONOJIOTHS W TaJe0aHTPOIOJIOTHs
YeJIOBEUECKUX MOMysiui. buoconuanbHbie HMCCIeAOBaHUS MPUPOJIBI YETOBEKa.
HccnenoBanre KOIBOMIOMUH OUOJIOTHIECKOTO M COIUATBLHOTO B YEITOBEKE.

JdemoHcTpanuu

[Toprpeter: Y. HapBun, JI. JIuku, 4. . Porunckui, M. M. I'epacumos.

Tabmuipl 1 cxeMbl: «MeToIbl aHTPOIIOIOTHHY, «I 0OJIOBHOM MO3T UeIoBeKa,
«YenoBekooOpa3Hble 00€3bsiHBI», «CKENeT YeloBeKa U CKeJeT IIHMMITaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «JIBIXKYIIUE CUITBI aHTPOMOT€HE3ay, « IBOJIIOIMOHHOE
IpEeBO  4eJoBEeKa», «ABcTpamonuTek», «YemoBek  ymensliiy, «Yemnosek
MPAMOXOIAIINIY, «/leHnucoBCKHM denoBek» «Heanaepranbip», «KpoMaHbOHIIBD,
«IIpenku yenoBekay, «ITarnbl IBOJTIONHU YeIIOBEKay, «Packl uemoBekay.

OOGopynoBaHue: MYJSDKM  OKaMEHENIOCTeH, TMpeAMETOB  MaTepualibHOM
KYJIbTYpbl TIPEAKOB  4ENIOBEKa, penpoaykuuu (dororpaduu) KapTuH C
MUGDOIOTUIECKUMU W OMOJEHCKUMH CIO)KETaMH TPOUCXOXKIICHUSI UEIOBEKa,
doTorpadgum HaXOOK UCKOTIAEMBIX OCTAaTKOB YEIOBEKA, CKEJIET YeJI0BEKa, MOJICITh
yeperna 4YeJoBEKa M dYepena IIMMIIAH3€, MOJENIb KHUCTH YelIOBeKa M KHUCTH
IMMIIaH3€e, MOJIETH TOpCca MPEIKOB YeI0oBeKa.

JladbopaTopHass padora «/3yueHue ocoOEHHOCTEH CTpPOEHUsSI CKenera
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXOKIACHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JTOrMUECKUX aJanTaluil YeT0BEKa.

Tema 6. Jkojioruss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKIeld cpeaoi

3apoxxieHue U pa3BuTue 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CeepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun
sKoJ0ruu. CBsI3b KOJIOTUU C APYTUMHU HayKaMHU.



Metonbl skonoruu. IloneBbie HaOMIOAEHUS. DKCIEPUMEHTHI B SKOJOTHUU:
OpUpoOAHbIE M JlabopaTopHbie. MojenupoBaHue B IKOJIOTUM. MOHUTOPUHT
OKPY’KaroIel Cpeibl: JIOKAIbHBIM, perHOHAIBHBIN U TJI00ATBHBIH.

3HaueHUE DOKOJOTMYECKHX 3HAHWW JUIA  YEJIOBEKa. JKOJIOTMYECKOE
MHUPOBO33pPEHME KaK OCHOBA CBS3€M 4YelloBeuecTBa ¢ NpUpoaoil. PopmupoBaHue
JKOJIOTMYECKOM KYJIbTYPbI U 3KOJIOTMYECKON IPAMOTHOCTH HACEIICHUS.

JdeMoHCcTpanuu

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

Tabmuiel U cxembl: «Pa3gensl skonoruuy, «Metoanl 3Kojorum», «Cxema
MOHUTOPHUHIA OKPYKAIOIIEH CPENbD».

JlaGoparopHast padora «3yuenue METOJI0B 3KOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeaa oOMTaAHUSA

Dkonorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiicTtBus. Knaccudukarus
AKOJIOTHYECKUX (DaKTOpPOB: a0MOTHYECKUE, OMOTHYECKHUE, aHTpoIoreHHsie. O0mue
3aKOHOMEPHOCTH AEHCTBUS dKojoruueckux ¢akropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpPTaHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak sKonoruueckuii ¢akrop. JleiicrBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIEKTpa Ha OPraHU3Mbl. DKOJIOIMYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOUIEHHIO K cBeTy. CHUrHaJbHAas poJIb CBETA.
DoTonepuoan3Mm.

Temneparypa kak skonoruueckuil ¢akrop. JleiictBue Ttemmeparypsl Ha
opraHusMbl. [IOMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak sxomormueckuil Qaxtop. I[IpucmocoOnenus pacTeHHil K
noJiiep:kaHuio BogHoro Oananca. Knaccudukanus pacTeHUl MO OTHOIIEHHIO K
Boje. [Ipucnoco6neHus >KMBOTHBIX K M3MEHEHHUIO BOJAHOTO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3JYIIHAs, MMOYBEHHAS,
[NIyOMHHasT  NOJANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XUMUYECKHE
0COOEHHOCTH cpel oOuTaHusi opraHu3MoB. [lpucrnocoOneHuss OpraHusmMoB K
YKU3HU B Pa3HbIX Cpelax.

buomornueckne putMbl. BHemHne um BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJu4yHble pUTMbL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSIM
YCJIOBUH KU3HU.

XKuznennole Qopmbel opranmsmoB. I[loHsitue o Ku3HEHHOUW (opme.
JXKuznennsie HopMbl pacTEHUIl: 1epeBhs, KYCTAPHUKHU, KyCTAPHUUKHI, MHOTOJIETHHE



TpaBbl, OJHOJETHUE TpaBbl. JKu3HEHHBIE (OPMBI KUBOTHBIX: THAPOOHUOHTHI,
reo0MOHTHI, a9POOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnyeckue  (akTophl. Buner  OuoTHuYeckMxX — B3aMMOJICHWCTBHIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOM03 U ero (opmsl. [lapasutusm, koonepamnus,
MyTYyaau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxieOHn4uecTBO). Herpoduueckue
B3auMojiericTBusl  (Tommueckue,  Qopudeckue, (Qpabpuueckue).  3HaUCHUE
OMOTHMYECKHX B3aUMOJEHCTBUI JJIs CYIIECTBOBaHUS OPraHU3MOB B Cpele
obutanud. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHHUSI.

JdemoHcTpanun

Tabnmuuet 1 cxembl: «Okonoruueckue (akTope», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TeraoKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE >XUBOTHbIE», «Du3nonornueckue aaantaiuuu
KUBOTHBIX», «Cpenbl o0OWUTaHUSI OpraHU3MOB», «bHONOrMYECKuEe PUTMBIY,
«Kusnennoie  Gopmbl  pactenuit», <« KuzHeHHbIE  (OPMBI  KUBOTHBIX),
«9KocucTeMa IMHUPOKOIMCTBEHHOIO JIeca», «IKOCUCTEMAa XBOMHOIO jecay, «llenu
nuTanus», «XumHudectBoy, «llapasutuzm», «Koukypenmus», «CuMOu03»,
«KommeHncanuzmy.

OO6opynoBanue: repdbapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOIEHHBIX K
BJIUSHUIO DPAa3JIMYHBIX HKOJIOTMYECKUX (PAKTOPOB, repOapum CBETONIOOUBBIX,
TEHENIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHMI, CBETOIIOOMBBIE, TEHENIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUsI, repOapuu U KOJUIEKIIUHU TETUIONI0OUBBIX,
3UMOCTONKHUX, MOPO30yCTOWYMBBIX PACTCHUM, dyuyena MTHIl U 3Bepel, repdbapun
pacTeHuil, OTHOCSIIMXCA K TUrpoguram, kcepoduram, Me3opuram, KOMHATHbIE
pacTeHusl JaHHBIX TPYII, KOJJIEKINH KUBOTHBIX, OOUTAIOIIUX B Pa3HbIX Cpelax,
repbapu W KOJJIGKIIMM PACTEHUM M KUBOTHBIX, OOJIAJAIOIIUX YepTamu
IPHUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM >KM3HHU, TrepOapuu M
KOJUTCKIIMM PACTCHWA W KUBOTHBIX PA3IMYHBIX KU3HCHHBIX (POPM, KOJUICKITUU
KUBOTHBIX, YYACTBYIOUIMX B PA3IMUHBIX OMOTHUECKUX B3aUMOCHCTBUSX.

JlabopaTtopunass pabora «BbIsBiIcHHE TPUCTOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO CBETa».

JlabopaTopHass pabGora «BbIsiBIeHHE MPUCIOCOOJICHUN OPraHU3MOB K
BIIUSTHUIO TEMIIEPATypPhI».

JlabopaTtopHass paGora «AHATOMUYECKHE OCOOCHHOCTH PACTEHHH U3
pPa3HBIX MECT OOUTAHUSI.

Tema 8. Ixos10rusi BUA0B M MONMYJISIIM A

OKOJIOTUYECKHE  XApaKTePUCTUKU  TMOMYJISALHH. [onynsuus Kak
Oouosnornyeckas cucrema. Poib HEOTHOPOAHOCTH cpenbl, GU3NMUECKUX OaphepoB U
0COOEHHOCTEN OMOJOruu BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisiuuid. OCHOBHBIE TMOKa3aTead MOMYJSUMU: YHUCIEHHOCTh, IJIOTHOCTD,



BO3pAacTHasi M IIOJOBas CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSI.

DKoJloruyeckasi CTpykrypa nomyssinuud. OueHKa YUCIEHHOCTH TMOIYJISLUH.
JIlnvHamMuKa TONysAlMU U €€ peryianus. buoTuyecknii mOTEHIHAT MOMYJISLIVH.
MopaenvpoBanue TMHAMUKHA TONyJIsiiud. KpuBble pocTa YMCIEHHOCTH TTOMYJISILINY.
KpuBble BbDKMBaHUsA. Perynsiuus YWCICHHOCTH MOMYJSLUNA: Poiib (PAKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUU BUAOB (I- U
K-cTparerun).

[Tonsitue 00 sKonormyeckoil Humie Buaa. MecrooOutanue. MHoromepHas
Mozenp sKkojmormyeckon Humm JIxk.M. XarumHcona. Pa3mepsl 3konorunueckou
Hud. [loreHunanbHas U peanu30BaHHAS HUILLIH.

Bun kak cucrema mnomynsuuid. Apeansl BUAOB. BHIBI M HMX JKU3HECHHBIE
CTpaTeru. JKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTM TIOBEINEHUS W MUrpauui >KUBOTHBIX. buomoruueckue
VWHBAa3UU YY>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

[Toptper: dx. . XaT4nHCOH.

Tabmuiel M cxembl: «IKOJOTMYECKUE XapaKTEPUCTUKU TOMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa HOmyasinun», «Bo3pacTHble  mUpaMuIbl
nonyisiuun», «CKOPOCTh  3aceliCHUsT TMOBEPXHOCTH 3€MJIM  Pa3JIUYHBIMHU
opranuzmammny», «Mogenp 3xonornueckor Humu Jx. M. XaTuyuacoHay.

O6opynoBaHue: repoapuu pacTEHUM, KOJICKIINH YKUBOTHBIX.

JlabopaTtopuas  pabora  «llpucmocobneHus ceMsH  pacTeHHl K
PaCCEIECHUIO».

Tema 9. IKo10rus cO00IMIECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buomeHo3 u ero cTpykrypa. CBsS3u MEXKIy
OpraHU3MaMH B OMOILIEHO3E.

Okocuctema kKak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHW3MOB B OKOCHUCTEME: MPOJIYIEHTbl, KOHCYMEHTHI, PEIYILICHTHI.
Tpoduueckne ypoBHH. Tpoduyeckue nenu u ceTd. AOWOTHYECKHE OJOKHU
skocucteMm. [TouBbl U WiTbl B 3k0ocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH
B DKOCHCTEME.

OcHOBHbIE  TIOKa3aTelnud  dKocucTteMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHUE MUPAMUBI UUCEI, OMOMACCHI U YHEPTUH.

Jlunamuxa skocucmem. Kamacmpoguueckue nepecmpouxu. DPayxmyayuu.
HamnpaBnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCMM M HMX MPUYUHBI. AHTPOIOr€HHbIE BO3JCUCTBUS Ha
cykneccuu. KnmmmakcHnoe cooOrecTBo. buopaznoodpasue u moiHOTa KPpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[IpupoaHbie 3K0CUCTEMBI. JKocucmembsl 03€p U pek. IKocucmemvl Mopel U
oKeano8. Ixocucmemvbl MyHOp, 1€CO8, Cmenell, NyCMblHb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. ArposkocucTtema. ArporeHo3. Paznuuus
MEXy aHTPOIIOI'€HHBIMU U MIPUPOIHBIMHU SKOCUCTEMAMHU.

Ypb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opojackas
dnopa u dayna. CunanTponuzainusi Topojckoil QayHbl. buonorudeckoe u
XO03STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHHUS OCHOBHBIX B3aUMOJICUCTBUN OpPraHU3MOB B
aKocHucTeMax. Pojib Kackaonozo 3gghexkma u 6uU008-30UDPUKAMOPOS (KII0UEBbIX
6U008) 6 yHKYUoHUposanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISIUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JICHCTBUH.

Mexanusmul 8030eticmeus 3aepA3HeHUll pPA3HbIX Munos Ha
CcyOOpP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUS.
Metoa0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOT€HHBIX SKOCUCTEM.

JdemoHcTpanuu
[Toptper: A. Ix. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OuomeHos3a»,  «DKocHCTeMa

IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOTO Jieca», «DyHKIIMOHAIbHbBIE
IPpYNIbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BeEHIECTB B 3KOCHCTEMEY,
«Jenun nmutanus (MacTOUIIHAS, TETPUTHAS)», «IKOJIOTHUECKAs TUPAMUIA YUCEI,
«OKonoruveckas mupaMmuga OMOMacchl», «IKOJOTHUECKasl MUpaMuaa dHEPTUNY,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapay, «JKOCUCTEMa 03epay», «ArpoleHo3», «KpyroBopoT BellecTB U IMOTOK
SHEPTUU B arporeHose», «lIpumeps ypOosKocucTem».

OO6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Uydelsia NTUIl U
3Bepeil, repOapuu KyIbTYpPHBIX U TUKOPACTYIUX PACTEHUI, aKBApUYM KaK MOJIETh
KOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo0dKOCUCTEMBI».

JladbopaTopuass paGora «l3yueHue pazHOOOpa3uss MEIKUX MOYBEHHBIX
YJIIEHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeusi «KCKYpCHsl B TUIUYHBIN OMoreoreHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, Ha CyXO/0JbHBIN WX MMOMMEHHBIN JyT, 03€p0, O0I0TO)».

IKCKypeHsi «IKCKypCHs B arpodKocucTeMy (Ha TOJie WIM B TEINIHIHOE
XO03SHUCTBO)».

Tema 10. buocdepa — rio0anbHas IKOCUCTEMA

buocdepa — obOmiermnanerapHas 00o0j04Yka 3eMIIM, TAC CYIISCTBYET WIH
CyllleCTBOBajia U3Hb. PazBuTue mpeacTaBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocdeps! u €€ cocran. JKupoe
BelecTBO Ouocdeprl U ero PyHKIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi omocdeprl. OcobeHHOCTH OHMOCcPephl Kak
rJ100aJIbHOM 3KOcUCTEMBI. J[MHaMHuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl
BEUIECTB U OMOreoOXMMHUYECKUE LUKJIIbI (Yriiepona, a3ora). PUTMUYHOCTE sIBIEHUN
B Onocdepe.

3oHanmbHOCTh Omocdeprl. Ilonsatne o Omome. OCHOBHBICE OHMOMBI CYIIIH:
TYH/pa, XBOWHBIE Jieca, CMEIIAaHHbIE U IUPOKOJIUCTBEHHBIE J€ca, CTEH, CAaBaHHBI,
MYCTBIHU, TPOTIMYECKUE JIECa, BBICOKOTOPhs. KiuMar, pacCTUTENbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOT0 MOTEHITHANA |
ounocdepHbIX PyHKIUH.

JdemoHcTpauumn

[Toptpetsi: B. 1. Bepuaackuii, 9. 3rocc.

Tabmuter 1 cxembl: «['eocdepsr 3emmn», «KpyroBopor azora B mpupoje»,
«KpyroBopot yriepoga B mpupone», «KpyroBopor kuciopoga B TPHUPOIE»,
«KpyroBopot Boabl B mpupoae», «OcHOBHbIe OMoMbl cyminy, «Kiumarnueckue
nosica 3emiun», «Tynapay», «Taiira», «CMmemannbiid jiecy», «IIIUpOKOIMCTBEHHBIN
nec», «Crenby», «CaBanHay, «[lycTeiHa», « Tponmyueckuid ecy.

OOGopynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YestoBek M OKpyxka0IIas cpeaa

DKOJIOTUYECKHE KPU3UCHI M MX NpUYUHBL. Bo3aelcTBue deloBeka Ha
ouochepy. 3arpssHeHue BoO3AyMIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHure KinMara.

AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTEIbHBIA U )KMBOTHBIN Mup. OXpaHa
pPaCTUTENBHOTO U >KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPAaHBl MPUPOIBI.
Kpacueie kHuru. OcobGo oxpansembie mpupogansie Tepputopun (OOIIT).
boranuyeckue cajpl U 300JI0TMUECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSl UEIOBEUECTBA U MPUPOJBIL.
PaumonanbHOe  MPUPONONONIB30BAaHUE M COXpAHEHHE  OHMOJIOrMYECKOro
pazHooOpazust 3emuid. OOIIKMEe 3aKOHOMEPHOCTH TJI00ATbHBIX SKOJOTHMYECKHUX
Kpu3ncoB. OCOOEHHOCTU COBPEMEHHOT O KPU3HCA U €TI0 BEPOSTHBIE MOCIEACTBUSI.

Pa3zBuTne METOIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOI'E€HHBIX
npoueccoB. Cucmemuvie uccredosanus nepexooa K pecypcocoepezaroujeni u
KOHKYPeHmocnocobHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemsl, obecneuusarouwue O00CmMyn K
ungopmayuu NnO  COCMOAHUIO OMOENbHLIX 6U008 U 9IKocucmem. OcHOBbL



9Kopeabunumayuu 3Kocucmem U cnocobo8 6OopbObL ¢ OUONOBDEHCOCHUSMU.
Pexoncmpykyus mopckux u HazemHwlx IKOCUCTIEM.

JdemoHcTpanuu

Tabmuupl u  cxembl:  «3arpsi3HEHHE  atMoc(epbl»,  «3arpsi3HEHHE
ruapocdepb», «3arpsizHeHre 1ouBbl», «llapHukoBbId 3pdekT», «Ocodo
OXpaHsieMble PUPOJHBIE TEPPUTOPUIY, «MOJIETN YIIPABIIEMOIO MUPAY.
Ob6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTCHUM M KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHON KHUTH pErnoHa.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHUS
00yJaromMMUMHUCS TPOrpaMM CpeaHero oO0Imero oOpa3oBaHUsS: JIMYHOCTHEIC,
METaInpeMETHbIEC U MPEIMETHBIE.

B cTpykType MMYHOCTHBIX Pe3yIbTaTOB OCBOSHHUS MPOrpPaMMBbI IO OUOJOTUH
BBIJICJICHBI CJIEAYIONIUE COCTABIIAIONIME: OCO3HAHUE O0YUYaIOIIUMUCS POCCHICKOM
rpaXIaHCKON MJIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CAaMOONPENEIEHUI0, Haiuuyue Mmomusayuu K OOy4eHHIO  OHOJIOruH,
yenenanpaegiennoe paszeumue BHYTPEHHUX YOEXKIEHUM JUMYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEW U HCTOPUUECKUX TPATUIUN pPa3BUTHUS OHOIOTHYECKOTO
3HAHUSI, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIHNXCA PYKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTU I[€HHOCTHO-CMBICIOBBIMUA YCTAHOBKaMHU, MPUCYIIMMU CHUCTEME
OMoJOorMYeckoro  0oOpa3OBaHMS, Haluyue  NPABOCOZHAHUS — DKOJIOTMYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOSHUS MPOTPAMMBI IO OHMOJIOTUH JTOCTHTAFOTCS
B EIUHCTBE Y4YEOHOM M BOCIHUTATEIHHON HESITEIHBHOCTH B COOTBETCTBUH C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBWIaAMU U HOPMaMH
TIOBEICHUSI W CIIOCOOCTBYIOT TIPOI[ECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMHU JIMYHOCTH, NATPUOTHU3MA U
YBXKECHHUS K 3aKOHY M IPABOIOPSAAKY, YEIOBEKY TPyAAa U CTApLIEMY IMOKOJIEHHUIO,
B3aMMHOTO YBa)XEHUsS, OEpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO H
TpaJulUsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickon Penepanuu, Opupoae u
OKPYKAIOIIEN CpENE.

JIM4HOCTHBIE pE3yNbTAaThl OCBOCHMSI yueOHOro mnpenMera «buomorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaOIIUXCSl PYKOBOJICTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3ULUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTUA B MPOILIECCE pean3allii OCHOBHBIX HaIpPaBICHUN
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCJI€ B YaCTH:

1) rpa:ka1aHCKOTro BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX IpaB U OO0S3aHHOCTEH, YyBa)KEHUE
3aKOHa U MPaBOIOPSAIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TPU CO3JTaHUHU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
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 YOCKIACHUSMU, KYJIbTYPHBIMH LIEHHOCTSIMU U
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIbHOIO
OTHOILIEHHS K MHEHUIO OIIMOHEHTOB MpH OOCYXIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOH WJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTU IEpel
Ponunou, ropmoctu 3a cBOM Kpau, CBOO PoauHy, CBOM S3bIK M KYJIbTYpPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJIEHUE W
pa3BuTHE OWONOTWH, TOHMMAHUS 3HAYCHHUS OWOJOTHU B TO3HAHWH 3aKOHOB
IPUPO/IBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIeCTBA;

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

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHMSI;

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIMTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMHu HapooB Poccnu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAsi ICTETUKY OBbITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUI;

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



TOTOBHOCTh K CaMOBBIP@XCHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTpEMJICHUE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

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

NMOHUMAaHHE W pealu3alus 3J0pOBOr0 M 0e30macHoro obpa3a KU3HU
(3mopoBO€  THUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA U OTHAbIXa, peEryisapHas Quzndeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIECHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHUMAHHE 1EHHOCTH MNPaBWJI HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOKAIOMINX 3JOPOBBIO U KU3HU JIIOJICH;

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

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEePCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AKTHUBHOM JNESTEIHbHOCTH TEXHOJOTHYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATH TaKy0 AESTEIbHOCTD;

MHTEpPEC K pa3IuuHbIM cepam npodecCHoHaIbHON JeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud MW PEaTU30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSI)KEHUU BCEHN KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHHUSI;

MOBBIIIICHUE YPOBHSA OKOJOTHYECKON KYyJIbTYphl: MPHOOPETEHUE OIBITA
IUIAHUPOBAHUSA TOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKpYXarollen Cpebl;

OCO3HAaHHE TJI00aTBHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM U MyTed uX
pernieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MpUOOpeTaeMble MpU H3YyYEHUU OHOJOTUHU
3HAHMSIT W YMEHUS TPU PEIICHHH TpoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOJIONOJIIb30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUS B MNPUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHO€ HENPUATHE JICMCTBUM, MPUHOCAIIUX BpPEH  OKPYKaKOIIEH
NPUPOJHON Cpeie, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUSTHBIC KOJIOTHUYESCKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUHN U MIpEAOTBpaIaTh UX;



HAJIUYUE PA3BUTOr0 HKOJIOTHYECKOI'0 MBIILICHHUS, YKOJIOTHYECKON KYIbTYpHI,
OTIbITa TSI TENbHOCTU HKOJIOTUYECKOM HAIPABJICHHOCTH, YMEHHUSI
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
B3aUMOJICHCTBUS MEXAY JIOJAbMU U MTO3HAHUS 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 pEIIeHUU MOpolIeM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU JJII COBPEMEHHOW ITMBUJIU3AIINMU:
oOecrieyeHus: HOBOI'O YPOBHS pPAa3BUTHUA MEAUIIMHBI, CO3JaHHE TMEPCTIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPECypcHbIE NPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeH BhIXOJIa U3 TII00ATBHBIX AKOJOTMUECKUX MPOOIeM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCTIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OHMOJOTMYECKHUX 3HAHUU B IENSIX
MOBBIILIEHUS OO0IIe KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHOW TPAMOTHOCTU OOydarommxcs, GopMupyeMoi
IpU U3yYEHUU OMOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJOB MO3HAHMSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJIb30BaTh TMOJdy4aeMble 3HAHHS [UIs aHalu3a |
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 CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAY4YHOW AESTEIbHOCTH, TOTOBHOCTb OCYIIECTBIISTH
MPOEKTHYIO U UCCIEA0BATENIbCKYIO ACSITEIbHOCTh MHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa3oBaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWUW MO OWOJOTHU B
COOTBETCTBHH C KM3HCHHBIMH MOTPEOHOCTSIMH.



METAINIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbie pe3ysibTaThl OCBOCHUSI y4eOHOro mpeaMera «buomaorusy
BKJIIOYAIOT: 3HAYuMble M1 (OPMUPOBAHMS MHUPOBO33PEHUS OOYUYaAIOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIEHAYYHbIE TOHSITHUS, OTpaKAroIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNU(UKy METOJO0B TO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, PHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieloBaHue,  HaONIoJleHne,  HU3MEpPEHHE,  OKCIEPUMEHT U JIpyrue);
yHUBEpCAJIIbHBIC Yy4eOHbIe JeWcTBUsS (TI03HABaTEIbHBIE, KOMMYHUKATHUBHBIC,

PETYISTUBHBIE), o0ecreunBaroIne (dbopmHpoBaHue (yHKLIMOHAIBHOM
IPaMOTHOCTM M  COLMAJIbHONM KOMIIETEHIMM OOYyYaroluXcs; CIIOCOOHOCTH
o0yuarouuxcs UCII0JIB30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHYECKHE 3HAHWA W YHUBEpCajJbHblE y4yeOHbIE JEUCTBUS B
NIO3HABATEIBHOM U COLIMATIBbHOM ITPAKTHUKE.

B pesynpraTe wu3ydyeHHs OHMOJOIMM HA YPOBHE CpEIHEro OOIIEero
oOpa3zoBanust y oOywatomierocs OyayT chOpPMHUPOBAaHBI IO3HABATEIIbHbBIC
YHUBEpCAJIbHbIE YU€OHbIE 1EMCTBUSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbIE YUECOHbIE
NEHCTBUSA, PEryIsTUBHbIE YHHBEPCAJIbHbIE Y4€OHBbIE JEWCTBHUS, COBMECTHAs
JESITENbHOCTb.

MeranpeaMeTHble pe3yNbTaTbl OCBOEHMSI IMPOrPaMMbI CPEIHEro OOIIEro
00pa30BaHus TOJKHBI OTPaXXKaTh:

OBanagenue YHHMBEpPCAJIbHbIMH yueOHBIMHU M03HABATEIbHBIMH
AEeHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUSA:

CaMOCTOSITENNFHO ~ (OPMYNHPOBATH W aKTyalH3UpOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCMOJIb30BaTh IMPU OCBOCHUU 3HAHUM NPUEMBI JIOTMUECKOIO MBbIIUICHUS
(aHanmu3a, CUHTE3a, CpaBHEHUS, KjIacCUPUKAIIK, 0000IIEeHNSs ), pACKPBIBATH CMBICI
OMOJOTMYECKUX MOHATUM (BBIAEIATHh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIMBATH
CBSI3U C APYTUMU NOHATUAMH);

ONpEeNeNATh LENH JACATEeIbHOCTH, 3a/aBas IapaMeTpbl W KPUTEPUH HX
JOCTUKEHHUS, COOTHOCUTB PE3YJIBTATHI AESATEIBHOCTH C OCTABICHHBIMH LIETSMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUI
YKABOU IIPUPOJBI,

CTPOUTH JIOTUYECKUE pacCyXJAeHUS (MHIYKTUBHbIE, JENYKTUBHBIE, IIO
AQHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTM W NIPOTHUBOPEYMSI B PACCMATPUBAEMBIX
ABJICHUAX, (DOPMYJIUPOBATH BBIBObI M 3aKIIOUEHUS;

OPUMEHSATH CXEMHO-MOJIENIbHBIE cpeAcTBa AN IPENCTaBICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMYECKHUX OOBEKTax, a



TaKK€  MPOTUBOPEUYMI  pa3HOro  pojid,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabatrbiBaTh IUIAaH pElIeHHUs MpoOJeMbl ¢ YYETOM aHajan3a HMMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOPAMHUPOBATb U  BBIMNOJHATH paboTy B  YCIOBUAX  PEAJBHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKUE IEHCTBHS:

BJIaIETh HABBIKAMH Y4E€OHO-UCCIEA0BATENBbCKON U IPOEKTHON JIEATEbHOCTH,
HaBbIKAaMU  pa3pelieHus: npodsieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/IOB PEUICHUS IPAKTUYECKUX 3aa4, [IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUU YUE€OHBIX U COL[UANIbHBIX IPOEKTOB;

¢bopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NOHATUSIMU U METOJIAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJauyd B 0Opa30BaTEIbHOM
NEATENbHOCTH U KU3HECHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUsl, HaXOAWTh apryMEHThl IS JI0Ka3aTelibCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

AQHAIM3UPOBATH IIOJYYCHHBIE B XOJE PEIICHMs 3aJayd  PeE3yJIbTaTHhI,
KPUTHUYECKN OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYyAallUsIM, OLIECHUBATh IPUOOPETEHHBIH OIBIT;

OCYILIECTBIIATh LIEJICHAINIPABICHHBIN NOUCK IMEpeHoca CPEeACTB M CHOCO00B
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYHO 00J1acTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTeill;

BBIIBUTaTh HOBBIE UJEH, MPEIIaraTb OPUTrMHAIbHBIE MOAXOJbl M PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopManmeii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOpMAIUH (TEKCTe y4eOHOTO
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpPaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBaTh



UH(GOPMAIIUIO PA3IMYHBIX BHJOB U (OPM MPEICTABIICHUS, KPUTHICCKU OICHUBATH
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHSTh PA3IMYHBIE METOJbI MPHU TOUCKE U
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajady;

IpUOOPETaTh OMBIT HCIOIB30BAHUS HMHQPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANBbHYIO  (OpMY  TNpEACTaBICHUS
Oouonornyeckor uHbopmaruu (cxeMbl, rpaduku, AUarpaMmsbl, TaOIHUIbI, PUCYHKH
" Apyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KadecTBE CpEACTBa MpU paboTe ¢
Ouojornyeckod HHPOpMalUe: MPUMEHATh XHMHUYecKue, (Qusnyeckue W
MaTEeMaTUYECKUE 3HAKKW U CUMBOJIBL, (DOpMysbl, abOpeBHATYpY, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIAJ€Th  HABBIKAMM  pACIIO3HABAHUS M 3alUThl  WHGOpMAINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOT€ WIM TUCKYCCHUU TIO CYIIECTBY OOCYX)mTaeMoil TeMbl (yMEHUE 3aJaBaTh
BOIIPOCKI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoi
3a/1au, YUUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMNA APYTMX YYaCTHHUKOB
JManora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CPEACTBA OOIIEHWS, TOHWMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMSITYaTh KOH(IJIUKTHI U BECTU MEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIOCOOaMH OOIIEHUS U B3aHUMOJICHCTBUS, TMOHUMATH
HaAMEPEHUS JIPYTuX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI eI TeJIbHOCTh:

MIOHUMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ WHIUBHIYaJIbHOM
paboTHI MpH PEIICHUH OMOJIOTMYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS NP PEIICHUN y4eOHOM 3a1a4u;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA;



NpUHUMATh  IIEJIM  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ IOCTHKEHUIO: COCTaBJIATh IUJIAH JIEWCTBUH,
pacmpeneisTh poiu ¢ y4€TOM MHEHUM YYaCTHHUKOB, OOCYXIAaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJAJa M KaXJOr0 yYaCTHUKA KOMAaH]Ibl B
001Ul pe3yabTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TIOBEACHHUE B Pa3IMYHBIX
CUTYaIMSIX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

OBiaeHne YHMBEPCAJIbHBIMY PEryJSTUBHBIMU AeHCTBUSIMH:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMUS IS BBISBIEHUS MpoOJIeM M UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU II€TIEBBIE W CMBICIOBBIC
YCTAHOBKU B CBOMX JICHCTBUSIX M MOCTYINKAX MO OTHOILICHHUIO K >KUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENIbHYIO NIESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3aJjauyu B 00pa3oBaTEIbHON
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITETILHO  COCTABJISITH IUIAH  PELICHUs NpoOJieMbl €  Yy4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IIPEATIOUTCHHUIH;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsM;

pacuupsTh paMKy y4eOHOI0 MpeMeTa Ha OCHOBE JIMUHBIX TIPEATOUYTECHHM;

JIeJIaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEICHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO LIUPOKOW HJPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUM, TMOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CUTyalHsM, BHOCHUTb KOPPEKTHBBI B JIESITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BIIQJIETh  HABBIKAMU  TMO3HABATEIbHON  pediiekcuu Kak  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX TMPOLECCOB, HX PE3YJbTaTOB U
OCHOBAaHHM, UCIOJB30BaTh MPUEMBI PEQIIEKCUU ISl OLEHKU CUTYyalluu, BbIOOpa
BEPHOI'0 PEIICHNS,

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHWKEHHUIO;



IPUHUMATh MOTHBBI M apryMEHTBl [JPYrUX I[P aHAJIM3€ PE3YyJbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh ce0s, TOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € IO3ULMU APYTOro YEIOBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOCHMSI COJIEp)KaHUS y4eOHOro mpeamera
«buonorust» Ha yriayOnE€HHOM YpOBHE OpPHEHTHPOBAaHbI Ha oOOecredeHHe
npopunbHOro  oOydeHus  oOydarommxcsa  Ouwonoruu. OHHM  BKIIIOYAIOT:
cnenuuyeckue sl OMOJIOTUH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUI IO
OCBOECHUIO, UHTEPIPETALNU U MPEOOPa30BAHUIO 3HAHUMN, BUJIBI JCSITEIHLHOCTH TIO
MOJTyYEHHUIO HOBBIX 3HAHUN M UX MPUMEHEHHIO B PA3IMUYHBIX Y4€OHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyauusax. IIpenmerHsie pe3ynbTaThl MPEACTABICHBI MO
rojiamMm U3y4eHusl.

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS y4eOHOro mpenMera «buomorus» B 10
Kjlacce NOMKHBI OTPAXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ M pOJM OHOJIOTHM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHPOBAHWU €CTECTBCHHO-HAYYHOW KapTHHBI MHpPA, B
MO3HAHUM  3aKOHOB  TPHUPOJLI U  PEIICHHH MpobJieM  palMoOHaIBHOTO
IPUPOIOIIONIB30BAHUSA, O BKJIA/IE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOoI0ruy;

BIIQJICHUE CHUCTEMON OHWOJIOTMYECKUX 3HAHWM, KOTOpash  BKJIIOYAET:
OCHOBOMOJIAraromue OUOJIOrHYECKUEe TEPMUHBI W TMOHATHS (KU3Hb, KIIETKa,
OpraHusM, MeTaboiIu3M, TOMEeOCTa3, CaMOPEryJSIus, CaMOBOCIIPOU3BEICHNE,
HACJIEJCTBEHHOCTh, MU3MEHYMBOCTb, POCT U Pa3BUTHUE), OMOJIOrMYECKUE TEOPUU
(knerounas teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocomHast Teopus
HacieAacTBeHHocT T. Moprana), ydyenus (H. M. BaBumoBa — o 1eHtpax
MHOrooOpa3us ¥  TNPOUCXOXKACHHUS  KYJIbTYPHBIX  pPACTEHHM),  3aKOHBI
(emmHOOOpa3us MOTOMKOB TIEPBOTO TIOKOJEHWS, PACIICIICHUS, YHCTOTHI TaMeT,
HE3aBUCUMOro HaciemoBanuss [.  Mengenss, TOMOJOIMYECKHX PSIIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. H. Basuioga), [PUHIATIBI
(KOMIIJIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMM METOAAMU HAyYHOIO IO3HAHUSI, HUCIIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HW3MEPEHUE,
HaAOJII0/ICHUE, SKCIIEPUMEHT);



YMEHUE BBIICISTH CYIICCTBEHHBIC MPU3HAKH: BUPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpudOB, pacTEHUH, KUBOTHBIX U YEIIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpPTaHOB pAaCTEHUH, >KMBOTHBIX, 4YEJIOBEKa, MPOIECCOB >KU3HEAEATEIHHOCTH,
NPOTEKAIONINX B OpraHU3MaxX PacTEeHHU, )KMBOTHBIX M YEIOBEKa, OMOJIOTHMYECKUX
IPOIIeCCOB: OOMEHa BeliecTB (MeTabonu3M), MpeBpaIleHusi YHEPTUU, OpOKeHHUS,
aBTOTPO(HOTO M TeTepOTPOGHOTO TUIIOB MHUTAHMS, (POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, raMeToreHe3a, SMOpPHUOreHe3a, MoCTIMOPHUOHATIBLHOIO PAa3BUTHS,
pa3MHOXKEHUS,  WHIAWUBUAYaJbHOTO  pa3BUTHs  opraHu3Ma  (OHTOTCHE3a),
B3aMMO/ICHCTBUS F€HOB, Fe€TEpO3KCca, UCKYCCTBEHHOIO0 0TO0DA;

YMEHUE YCTaHABIWBATHh B3aMMOCBSI3M MEXKIAY OPraHOWIAMU KJIETKA U HUX
GYHKIIUAMH, CTPOCHHEM KJIETOK pa3HBIX TKAaHEW W WX QYHKIUSIMH, MEXKIY
opraHaMud M CHCTEMaMU OpPraHOB Yy pAcCTEHUM, >KMBOTHBIX M YEJIOBEKa U HUX
GYHKIMAMHA, MEXAY CHUCTEMaMU OpraHOB M UX (PYHKIUSMHU, MEXKAY ITaramu
oOMeHa BeIIeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHUS, T'€HOTUNOM U (DEHOTUIIOM, (PEHOTHIIOM U
dbakTOopaMu cpesibl OOUTAHUS;

YMEHHUE BBISBIISITh OTJIMUUTEIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKA,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME ApPTYMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJMKY JUJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIITI,

YMEHHE pelIaTh OMONOTHYECKUE 3a]Ja4H, BBISBISATH IPHUYNHHO-CIEICTBEHHBIC
CBSI3M MEXIY UCCIIETyEMBIMU OMOIIOTMYECKUMH MPOLIECCAaMU U SIBJICHUSMH, JIENaTh
BBIBOJIBI ¥ IIPOTHO3bI HA OCHOBAHUM TOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBINIONHATH JIA0OpATOPHBIE M TPAKTUYECKHE PaldOThI, COOMIOAAThH
npaBuiia Mpu padoTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYyI0BAHUEM;

YMEHUE BBIBUTaTh THUIIOTE3bl, MPOBEPATh HUX OSKCHEPUMEHTAIbHBIMU
cpenctBamu, GOpMYIUpPYs Ielb HCCIENOBaHUS, AaHAIU3UPOBATH TMOJyYEHHBIE
PE3yNbTaThI U JIENIaTh BHIBOIHI,

YMEHHE yYacTBOBATh B y4e€OHO-UCCIIEIOBATEILCKONM paboTe Mo Ouoioruw,
HKOJIOTUU W MEJUIMHE, MPOBOJUMOM Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  TPEJCTaBIATH  IMOJYYEHHbIE  pE3yJabTaThl HAa  YYCHHUYECKUX

KOH()epeHIUSX;
YMEHUE OLEHUBATh STUYECKHUE AaCHEKThl COBPEMEHHBIX HCCIEAOBAHUI B
obmactu  OuosorMM M MEAULUMHBI  (KJIOHMpPOBaHHME,  HCKYCCTBEHHOE

OIUIOJOTBOPEHUE, HAIPABICHHOE M3MEHEHHE T'€HOMa U CO3[aHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYUIECTBIISITh OCO3HAHHBIM BBIOOp Oyayuiei npodeccroHanbHOU
NESTENbHOCTA B 00JIaCTH OWOJIOTMH, MEIUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34MCTBa, MUIEBON MPOMBINIJIEHHOCTH, YIIAyOJsTh MO3HABATEIbHBIH
MHTEpPEC, HAIIPaBJIEHHbIA HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Npodeccuu u
OpoAOoJKEHUE OMOJOrM4YecKoro oOpa3oBaHUs B  OpPraHU3alMSIX CPEIHEro
po¢eCCUOHAIBHOIO U BbICIIEr0 00pa30BaHUsL.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS ydeOHOro mpenmera «buonorus» B 11
K1acce NOKHBI OTPAXKATh:

chOpMUPOBAHHOCTb 3HAHUM O MECT€ U pOJM OHOJOTUM B CHUCTEME
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBl MHpaA, B TO3HAHUM 3aKOHOB IMPHUPOJBl M PEUICHUH SKOJIOTHMYECKUX
npoOyieM 4YelloBEYeCTBA, a TaKK€ B PEIIEHHH BOINPOCOB PallMOHAIBHOTO
IPUPOIOIIONb30BAHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILEHUS K MPUPO/IE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BIIAJIETh CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas BKIKOYAET
ONpe/eNieHHs] W TOHMMAaHHUE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OMOJIOTHYECKUX
TEPMUHOB M TOHATUM (BHUI, IKOCUCTeMa, Ouocdepa), OHOIOrHYECKHE TEOPUHU
(aBomtounonHas teopus Y. J[apBHHA, CUHTETHYECKAsE TEOPHs 3BOJIIOLMH), YUCHHS
(A. H. CeBeprioBa — 0 myTsIX U HampaBieHHsX sBontonuu, B.U. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTmdeckoro paBHoBecus [x. Xapau u B. BaitnOepra,
3apoabieBoro cxoacrea K. M. bapa), npasuna (munumyma 0. JluGuxa,
AKOJIOTMUECKON THUpaMuJibl SHEpPTruM), rumnores3bl (runoreza «vupa PHK» V.
I'unGepra);

YMEHHUE  BJIAIETh ~ OCHOBHBIMM  METOJAaMH  HAYYHOIO  IO3HAaHUS,
UCTOJIb3YEMbIMU B OMOJIOTHYECKUX HUCCIIETOBAHUIX KUBBIX O0BEKTOB U HKOCHCTEM
(onucaHue, U3MepeHue, HaONIOAEHUE, PKCIEPUMEHT), CIIOCOOAMM BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE TPHU3HAKH: BHJIOB, OHOT€OIEHO30B,
AKOCHCTEM H Ouocdepbl, CTaOMIU3UPYIOLIEro, IBMXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 otOopa, AJUTONATPUYECKOTO u CUMIIATPUYECKOTO
BUI000PA30BaHUs, BIUSHUS JBIXKYIIUX CHJI SBOJIIOIUMU HA T€HO(OH] MOMYIISIIUH,
IPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpefle OOUTaHMsI, YepeOBaHUs HanpaBJIeHUN
ABOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTUU B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBA3M MEXAY MpOIECCaMU HBOJIOLUH,
JOBIKYIIUMU CHJIAaMH aHTPOIIOr€HE3a, KOMIIOHEHTAMHU PA3JUYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSMH K HUM OPTaHU3MOB;

YMEHUE  BBIBJIATH  OTJIMUUTENIbHBIE  TMPU3HAKH  JKUBBIX  CHCTEM,
NPUCIIOCOOJICHHOCTh BHJIOB K cpelle OOUTaHus, aOMOTUYECKUX M OMOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBS3€  OpraHM3MOB B  COOOIIECTBaXx,
AHTPONOT'€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLIME APIYMEHThI, OMOJIOIHMYECKYIO
TEPMUHOJIOTHIO U CHUMBOJHKY JUIS JOKAa3aTEbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U CPEbl OOUTaHNs, €TUHCTBA
YeJIOBEYECKUX pac, HEOOXOAUMOCTH COXpPAaHEHHs MHOroo0Opasusi BHIOB U
HKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOIBI U UEIOBEUYECTBA;

YMEHHE pelIaTh OMOIOTUYECKUE 3a/Ia4H, BBIABISATH IPUUNHHO-CIEICTBEHHBIC
CBSI3M MEXIY UCCIIETyEMbIMU OMOIIOTMYECKUMU TIPOIIECCAMU | SIBICHUSAMU, JeNaTh
BBIBO/IbI K IPOrHO3bI HA OCHOBAHMH IOJYUYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATH J1a0OpAaTOpPHBbIE M MPAKTHUYECKHE padOThl, COONIOAATH
npaBuiIa Mpu padoTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHUE BBIJBUIATh THUIIOTE3bl, MPOBEPATH MX OSKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (GOpMyIupys Leidb HCCIEJOBAHMS, AHAJIU3UPOBATH IOJYYEHHbIE
pe3yNbTaThl U JAeNaTh BBIBOBL;

YMEHHE yYacTBOBAaTh B y4e€OHO-UCCIIEIOBATEIbCKONM paboTe Mo Ouosioruw,
HKOJIOTUHM U MEIUIMHE, NMPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAay4HbIX OOIIECTB, U
nyOoJIMYHO  TPEACTABIATH  MOJNYYEHHbIE  pe3yabTaTbl HAa  YYEHHUYECKUX
KOH()epeHIUsX;

YMEHHE OLIEHUBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUH KU3HU, YeTOBEKa
U UYEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUIX U CHoco0ax NMpenoTBpalleHus
r1o0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHME OCYLIECTBISATh OCO3HAHHBIM BBIOOp Oynymiel npodeccruoHaabHOM
JeSITeNFHOCTHA B 00J1aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIOIH30BAHMSI, METUIIHBI,
OMOTEXHOJIOTUH, IICUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOI'O XO3sHCTBA, MUIIEBOU
IPOMBILUIEHHOCTH, YIIIyOJsATh T03HABAaTENbHBIA MHTEpEC, HANpaBICHHbIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun U MPOIOIDKEHHUE
OMOJIOrMYECKOro 00pa3oBaHUsl B OpraHU3ALMSIX CPEAHEr0 NPO(ECCUOHATIBHOIO U
BBICILIET0 0OPa30BaHMUsL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaunmeHnoBaHue pa3/iesioB U TeM (uu¢posbIe)
Ne ni/m Konrtpoabnsie | IlpakTnuyeckue
NMPOrpamMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI pecypen
1 buonorus xak Hayka
2 JKuBble cucTEMBI U UX U3YUYCHHE
3 Buonorus kinetku 0.5
4 XuMUYecKasi OpraHu3aIust KICTKH 10
5 Crpoenue U pyHKIMH KIETKH 8 1
6 OOMeH BellecTB U MpeBpalleHre YHEPTHH B 9 1
KIIETKE
7 HacneI[CTBeH?a;I uHpopManusi U 9 1 05
peanuzaiys e€ B KJIETKe
8 JKW3HEHHBIN UK KICTKA 6 1
9 CrtpoeHre u GyHKIIMHA OPTraHU3MOB 17 1 1.5
10 Pa3mHOXkeHME U pa3BUTHE OPTaHU3MOB 8 1.5
11 I'enetuka — HayKa O HaCIEACTBEHHOCTH U ) 05
W3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIECTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 6
14 I'eneTuka yenoseka 3 1 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHoNOTHS ¥ CHHTETHYECKAs OMOTIOTHS 4
17 PesepBHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

102

13




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM (uu¢posbIe)
Ne n/m Konrpoabusie | IlpakTnuyeckue
MPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoTbI
pecypchbl
1 3aporkIeHNE B Pa3BUTHE IBOJTIOIIHOHHBIX 4
MpeACTaBICHUN B OMOJIOTUN
Muxkpo3Bontonus U €€ pe3yabTaThl 14 1 2
MakposBoJronus 1 € pe3ylbTaThl 6
[poncxoxaeHne u pa3BUTHE KU3HUA HA
4 P 8 P 15 1 15
3emie
5 IIpoucxoxneHne 4enoBeKa — aHTPOIIOTEHES 10 1 1
DKOJIOTHsI — HayKa O B3aUMOOTHOIICHHUSAX
6 OpPraHU3MOB M HaJJOPraHU3MEHHBIX CHUCTEM 3 0.5
C OKpY>Karollen cpenou
Opranusmesl U cpefja 0OUTaHH 1.5
DKoJorusl BUAOB U MOMYJIALUN 1 0.5
DKoJorusi coo01EecTB. DKOIOTMUECKHE
9 . 12 0.5
CHUCTEMBI
10 buocdepa — rnobanpHas skocucTema
11 UYenoBek u oKpyxaromias cpeaa 6
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 7.5







HNOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC
No KosnuecTBO 4acon Jara
DJIeKTpPOHHBIE N (ppoBbIe 00pa3oBaTeIbHbIE
n/ | Tema ypoka Bce Kontpoansn | IIpakTnuec U3yYeH
pecypcsbl

n ro ble paboTbl | KuHe padoTbl | HA

buosnorus kak

KOMILJIEKCHAsl HayKa 1

KakK 4acThb 1 01.09.20 | https://resh.edu.ru/subject/lesson/3827/

COBPEMEHHOTO 23

oOuiecTBa

JKuBbIle cuCcTeMBbI U HX

N 1 04.09.20 | https://www.youtube.com/watch?v=SoHkTau2BUw |
CBOMCTBa
23

YpoBHeBas

OpTaHu3aIUs JKUBBIX 1 06.09.20

CUCTEM 23

HcTopus oTkpeITUs U

W3y4YEeHUS KIICTKH. 1 08.09.20 @ https://resh.edu.ru/subject/lesson/5383/

Knerounas Teopus 23

MeTtonsnl

MOJICKYJIIPHOU U

KJIETOYHOM OMOJIOTHH.

[Ipa eckas paboTa

PAITHHECRA pHooT 1 0.5 11.09.20 | https://www.youtube.com/watch?v=GzTO2vLzyLA

«3yueHnne MeTon0B 23

KJIETOYHOU OMOJIOTHUH

(xpomarorpadus,

anexTpodopes,



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA

nuddepeHaIbHOe
HeHTpudyrupoBaHue,
[ILP)»

XUMHUYECKUN COCTAB

6 13.09.20 | https://www.youtube.com/watch?v=15IV-fylKLc
KJICTKH 93
MuHepanbHbie

7 BEIIIECTBA KJIETKH, UX 15.09.20 | https://resh.edu.ru/subject/lesson/5397/
Ouosiornyeckas poib 23
Opranuueckue
BEIlECTBA KICTKH —
oenku. JlaboparopHas https://resh.edu.ru/subject/lesson/3840/

8 pabota «OOHapyx)eHHue 0.5 18.09.20 | https://www.youtube.com/watchRpuoiTLeXcIBiRZ2J0h2
OCJIKOB C TIOMOIIBIO 23 Bgbpp=iAQB
Ka4eCTBEHHBIX
peaKLmii»
CBolicTBa,

9 KiaccupuKanus u 20.09.20 | https://www.youtube.com/watch?v=IKstGzYECKQ
GbyHKIMHM OeIKOB 23
Opraanueckue

10 BEI[ECTBA KJIETKH — 22.09.20 @ https://resh.edu.ru/subject/lesson/3840/
YTJIEBOJIBI 23
Opranuueckue

11 BEIECTBA KIETKH — 25.09.20 @ https://resh.edu.ru/subject/lesson/3840/
JIATTHAIBI 23
Hyxnennossie

12 xucnotel. IHK # PHK. 0.5 27.09.20 | https://resh.edu.ru/subject/lesson/3840/
JlabopaTopHas pabota 23

«Hccnenosanue



https://www.youtube.com/watch?v=15lV-fy1KLc
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watchRpuoiTLeXclBiRZ2J0h2Bqbpp=iAQB
https://www.youtube.com/watchRpuoiTLeXclBiRZ2J0h2Bqbpp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/

HYKJIEHHOBBIX KHCIIOT,
BBIJICTICHHBIX U3
KJIETOK Pa3JIMYHbIX
OpPraHU3MOB»

CtpoeHue u GyHKIMU
AT®. [Ipyrue

13 29.09.20 | https://resh.edu.ru/subject/lesson/3840/
Hykieosuarpudocdar 3
bl (HT®)
CexBeHUpoOBaHuE
JAHK. Metoabl
14 TeHOMHUKHU, 02.10.20 | https://www.youtube.com/watch?pp=iAQB
TPAHCKPUIITOMHKH, 23
MIPOTEOMUKH
/MeToabl CTPYKTYPHOI
6uosnorun.CamocrosTe
15 napHas pabora Ne 1 04.10.20
"XUMUYECKUH COCTaB 23
KJIeTKU'"(TecT)
Tumnbl KJIETOK.
16 [Ipoxapuotnueckas 06.10.20 | https://resh.edu.ru/subject/lesson/1587/
KJIETKa 23
Crpoenue
IyKapUOTHYECKON
17 etk lpakriiecias 0.5 09.10.20 @ https://resh.edu.ru/subject/lesson/1588/
pabota «M3yuenue 23
CBOMCTB KJIETOUHOMU
MeMOpaHbD»
18 IToBepXHOCTHBII
amnmapat KJIETK! 11.10.20



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?pp=iAQB
https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1588/

23

OnHoMeMOpaHHbIE
OPTaHOM/IBI KJICTKH.
[Ipaktuyeckas pabora

19 «3yueHne IBUKEHUS 0.5 13.10.20
[UTOIUIA3MBI B 23
PaCTUTEIBHBIX
KIJIETKAX)

[TomyaBTOHOMHBIE
OpTraHOUbI KIETKU:
MUTOXOHJIPHUH,
TUTACTHU/IBI.

20 JlaGopatopuas paGora 0.5 16.10.20 | https://resh.edu.ru/subject/lesson/3847/
«HccnenoBanue 23
IJ1a3MOJIN3a U
JIeTIa3MOJTH3a B
PaCTUTEIHHBIX
KJIETKaX)

21 Hemem0OpanHsbie 18.10.20
OpTraHOUBI KIETKU

23

29 CtpoeHue u pyHKIMU 20.10.20
AApa 23
CpaBHHTENBHAS
XapaKTePUCTHKA

23 KJIETOK 3YKapHoOT. 0.5 23.10.20
JlaGopaTopHas pabota 23

«3yuenue cTpoeHus



https://resh.edu.ru/subject/lesson/3847/

KJICTOK pa3IMYHbIX
OpTraHu3MoOB»

24

Accumunsanusg u
JUCCUMUIISALIUS — JIBE
CTOPOHBI
MeTabom3Ma. TUIbl
0oOMEHAa BEIIECTB.
JlaboparopHas paboTa
«3yuenue
KaTaJuTHYeCKOM
AKTHUBHOCTH
(dbepmeHTOB (Ha
MpUMepe aMUIa3bl WK
KaTamasbl)»

25.10.20
23

https://resh.edu.ru/subject/lesson/2486/

25

DepMeHTaTUBHBIN
XapaKTep peakiuil
KIJICTOYHOTO
MeTaboau3Ma.
JlaGopatopHas pabota
«3yuenue
(hepMEeHTaTUBHOTO
pacierieHus
MEePOKCH/Ia BOJIOPO/A B
PaCTUTENBHBIX U
KUBOTHBIX KIIETKAX»

0.5

27.10.20
23

26

benku-akTuBaTOpH U
OCKU-UHTUOUTOPBI

08.11.20
23

27

ABTOTpOQHBIN THIT



https://resh.edu.ru/subject/lesson/2486/

oOMeHa BEIeCTB

10.11.20
23

28

dorocunre’

13.11.20
23

https://resh.edu.ru/subject/lesson/3917/

29

XeMOCHHTE3.
JlaboparopHas paboTa
«CpaBHeHHE
MIPOIIECCOB
(dboTocuHTE3a U
XEMOCHHTE3a)

0.5

15.11.20
23

30

AnaspoOHbIe
Oopranu3Msbl. Bubt
OpO>KeHUSI.
JlabopaTopHasi pabota
«CpaBHeHue
MIPOLIECCOB OpPOKEHUS
U JIbIXaHUS»

17.11.20
23

31

AdpOOHBIE OPTaHU3MBI.
OTanel
IHEPreTUYECKOTrO
oOMeHa

20.11.20
23

https://resh.edu.ru/subject/lesson/3917/

32

DHeprus MeMOPaHHOTO
rpagueHTa MPOTOHOB.
Cunre3 AT®: pabota
npotoHHON ATO-
CUHTA3BbI

22.11.20
23

33

PCaKI_[I/II/I MaTpUYIHOI'O
CHHTEC3a

24.11.20



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/

23

Tpanckpunuus —
34 MAaTpPUYHBIA CUHTE3 27.11.20 | https://resh.edu.ru/subject/lesson/5352/
PHK 23
T N
35 PAriCIBIL 1 ee 29.11.20 @ https://resh.edu.ru/subject/lesson/3917/
JTarnbl
23
Konuposanue
36 AMHHOKHCIIOT. Porh 01.12.20 | https://resh.edu.ru/subject/lesson/5352/
pubocoM B OMOCHHTE3E
23
Oenka
37 Opranusallisi refoMa y 04.12.20 @ https://resh.edu.ru/subject/lesson/3939/
MPOKAPUOT U DYKAPUOT 23
MonexkynspHbie
38 MEXQHHSMET 06.12.20 | https://yandex.ru/video/preview/168264230179934 14382
JKCIIPECCUU T€HOB Y 93
JyKapuoT
Bupycsr —
BHEKJIETOUHBIE (POPMBI
JKU3HH M OOJIMTaTHBIC
39 Hapa3uThl. 0.5 08.12.20 | https://resh.edu.ru/subject/lesson/3939/
[IpakTrueckas padota 23
«Co3nanue MoIeau
BHpYCa»
BupycHeie
40 3a00JIeBaHUs YEIIOBEKa, 11.12.20 | https://resh.edu.ru/subject/lesson/3939/
YKUBOTHBIX, PACTCHHUI 23



https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/

HanotexHooruu B

41 13.12.20
OMOJIOTUH B MEIUIIUHE
23
gp | NUSHCHHBI kT 15.12.20 | https://resh.edu.ru/subject/lesson/3927/
KJICTKH 23
MartpuuHbIii CHHTE3
43 JIHK 18.12.20
23
XpOMOCOMBI.
JlaGopaTtopHas pabota
44 «M3yueHne XxpoMocom 0.5 20.12.20 | https://www.youtube.com/watch?
Ha TOTOBBIX 23
MUKpOTIpernaparax»
45 Jlenerme ke — 22.12.20 | https://resh.edu.ru/subject/lesson/3927/
MHTO3 23
Tunel KJIETOK.
Kapuokunes u
LIUTOKHUHE3.
JlaboparopHas paboTa
46 «Habmronenne Murosa 0.5 25.12.20
B KJIETKaX KOHYHMKA 23
KOpenika jJyka (Ha
TOTOBBIX
MHUKpOIIpenaparax)»
Perynsauus
47 JKU3HEHHOT' O ITHKJIa 27.12.20 | https://www.youtube.com/watch?v=bgGhE50XcL
kietok. KonrponbHas 23



https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcL

pabota Ne 1 "Knerka"

OpraHI/I3M KakK €¢AUHOC

48 10.01.20 | https://resh.edu.ru/subject/lesson/6770/
nesioe 24
TkaHu pacTeHHi.

49 JlaGopaTopHas pa€v50Ta 05 12.01.20
«M3ydenue TkaHen 24
pacTeHuin»

TkaHU )KUBOTHBIX H
YyeJioBeKa.

50 JlaboparopHas paboTa 0.5 15.01.20
«M3yuenune TkaHeu 24
KUBOTHBIX)»

Opranel. Crucremsl
OpTaHOB.

51 JlaboparopHas paboTa 0.5 17.01.20
«H3yuenune opraHon 24
IBETKOBOTO PaCTEHUS

5p | Omoparem 19.01.20
OpraHU3MOB 24

53 JIBroKeHHEe OpraHu3MOB 22.01.20 @ https://resh.edu.ru/subject/lesson/6769/

24
54 [lutanue opranu3MoB 24.01.20
24

55

IInTanue MO3BOHOYHEIX



https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/subject/lesson/6769/

KUBOTHBIX.
[InmeBapurenpHas
CUCTEMA YEJIOBEKa

26.01.20
24

56 JIpIxaHue OpraHu3MOB 29.01.20 @ https://resh.edu.ru/subject/lesson/6759/
24
[pixanue
57 O3BOHOYHBIX 31.01.20
SKABOTHBIX U YEJIOBEKA 24
TDAHCHIODT BOLLICCTE https://resh.edu.ru/subject/lesson/2489/
58 p p B y 02.02.20 https://resh.edu.ru/subject/lesson/6760/
OpraHusMOB 24 https://resh.edu.ru/subject/lesson/6761/
KpoBeHnocHas cuctema
59 O3BOHOYHBIX 05.02.20 https://resh.edu.ru/subject/lesson/1581/
JKUBOTHBIX U YCJIIOBCKA 24
B
60 blaeserme y 07.02.20 https://resh.edu.ru/subject/lesson/2217/
OpraHu3MOB
24
61 3ammTa y opraHu3MOB 09.02.20 | https://resh.edu.ru/subject/lesson/1580/
24
"
62 MMYHHas cuctema 12.02.20 | https://resh.edu.ru/subject/lesson/2458/
4yeJoBeKa
24
Paznpaxumocts 1
63 perynauus y 14.02.20
OpraHU3MOB 24
64 I'ymopanbHas https://resh.edu.ru/subject/lesson/2458/



https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/2458/

perynanus u
SHJOKPUHHAS CHCTEMA
YKUBOTHBIX U YEJIOBEKa

16.02.20
24

®opMbl pa3MHOKEHUS

65 19.02.20 | https://resh.edu.ru/subject/lesson/5359/
OpraHu3MoOB
24
66 [TonoBoe pazMHOXKEeHHE 21.02.20
24
67 Meiio3 26.02.20 | https://resh.edu.ru/subject/lesson/3927/
24
I'amerorenes.
O6pa3zoBaHue u
Pa3BUTHC IMOJIOBBIX
68 kieTok. JlaboparopHas 05 98.02.20
pabota «M3yuyenune 24
CTPOEHHUS TOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIperaparTrax»
NunuBunyansHOE
69 pa3BUTHE OpPraHU3MOB 01.03.20 | https://resh.edu.ru/subject/lesson/5630/
— OHTOTCHE3 24
3akJiajika OpraHoB 1 .
70 TKanel 1 04.03.20 https://resh.edu.ru/sub!ect/Iesson/5630/
https://resh.edu.ru/subject/lesson/5385/
3apO/IBIIIEBBIX JTUCTKOB 24
Pocrt u passurtue
71 JKUBOTHBIX. 0.5 06.03.20
JlabopaTopHas pabota 24



https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/

«BrIsBIICHHE
MIPU3HAKOB CXOJICTBA
3apobIIIeH
IMO3BOHOYHBIX
JKMBOTHBIX»

72

PasmHoOxeHue n
pa3BUTHE PACTCHUM.
JlaboparopHas paboTa
«CTpoeHue opraHoB
Pa3MHOKEHHUS BBICIIIUX
pacTeHuin»

0.5

11.03.20
24

https://resh.edu.ru/subject/lesson/5359/

73

Hcrtopus ctanHoBIEHHS
U Pa3BUTHS T€HETUKHU
KakK HayKu

13.03.20
24

74

OCHOBHBIC TIOHSTHS U
CHUMBOJIBI T€HCTHUKH.
JlaboparopHas paboTa
«Jlpo3o¢una kak
O00BEKT FeHETUIECKUX
HUCCIIEIOBAHUI

0.5

15.03.20
24

75

3aKOHOMEPHOCTH
HacJIeIOBaHUs
MIPU3HAKOB.
MonorubpumaHoe
CKpEIIMBaHHUE.
[paktuyeckas pabora
"N3yuyenue
pe3ynbTaToB
MOHOTHOPHHOTO

0.5

18.03.20
24

https://resh.edu.ru/subject/lesson/5386/



https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5386/

CKpEIIUBAHUS Y

npo30¢uiIs"
Iutonoruueckue
76 OCHOBRI 20.03.20 | https://resh.edu.ru/subject/lesson/5386/
MOHOTHOPHIHOTO 24
CKpEIIMBAHHS
AHanusupytoiee
77 | SKPelBanue. 22.03.20
Henonnoe 24
JIOMHHHPOBAHHE
Jurubpunnoe
CKpEIIUBaHHUE.
[TpakTiueckas padorta
78 «Msyserie 0.5 01.04.20 | https://resh.edu.ru/subject/lesson/4725/
pe3yJbTaToB
24
JTUTHOPUTHOTO
CKpelLIUBaHUA Y
JpO30(QHITBD)
utonoruyeckue
79 OCHOBBI JUTHOPUTHOTO 03.04.20 | https://resh.edu.ru/subject/lesson/4725/
CKpeILIUBaHUs 24
CuerieHHOE
80 HacJeI0BaHUe 05.04.20 | https://resh.edu.ru/subject/lesson/4755/
TIPU3HAKOB 24
81 XPpOMOCOMHasI TEOPHUS 08.04.20
HACJIEICTBEHHOCTH
24
82 I'enerunka mona

10.04.20



https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/

24

T'enorun xak

83 12.04.20
IEJIOCTHAS CHCTEMA
24
T'eneTnueckuit
84 KOHTpOHf pa3BUTHS 15.04.20
pacTeHU, KUBOTHBIX U 24
JeJ0BEeKa
N3meHunBoCTH
85 MpU3HAKOB. Buibl 17.04.20 | https://resh.edu.ru/subject/lesson/5387/
N3MEHYUBOCTHU 24
MoaudukarmonHas .
86 19.04.20 | https://resh.edu.ru/subject/lesson/5387/
N3MEHYUBOCTH
24
BapuaunonHs1i psin u
BapUallMOHHAs KPUBasl.
JlaGopatopHas pabota
«Uccnenosanue
3aKOHOMEPHOCTEHN
87 MOU(UKAITMOHHON 0.5 22.04.20
W3MEHYUBOCTH. 24
IlocTpoenue
BapUAIMOHHOTO PsJia U
BapUAITMOHHOMN
KpHBOW»
I'enoTunuyeckas
88 BMETAHBOCTD. 24.04.20 | https://resh.edu.ru/subject/lesson/5387/
KomOunatuBHas 24

U3MCHYUBOCTH



https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

MyTtanuronHas
M3MEHYNBOCTE.
[paktuyeckas pabora

89 «Myranuu y 0.5 26.04.20 | https://resh.edu.ru/subject/lesson/5387/
npo30¢guis (Ha 24
TOTOBBIX
MHUKpOIIpenaparax)»
3aKOHOMEPHOCTH
MYTalMOHHOTO
90 nporiecca. 27.04.20
DNureHeTHKa u 24
SMHUT€HOMHKA
I'eneTnka denoBeka.
91 lpaxseckas padora 0.5 03.05.20 | https://resh.edu.ru/subject/lesson/3653/
«CocraBiienne u 24
aHaJIN3 POJIOCIIOBHOM»
92 MeToAE! MeAUHHCKOH 06.05.20 | https://resh.edu.ru/subject/lesson/3653/
T€HETHUKA 24
3HayeHnue
MEIUITUHCKON
g3 | |CHOTHEHE 08.05.20
MPEeAOTBPAIIEHUN U 24
JIEUEHUN T'€HETHIECKUX
3a00JIcBaHNM YeJIOBEKa
OCHOBHBIE TTOHSTHS
94 CCMCRIHHI. 0.5 13.05.20 | https://resh.edu.ru/subject/lesson/3861/
JlaGopaTopHas pabota 24

«3yueHue copToB



https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/

KYJIbTYPHBIX PaCTCHUU
Y TIOPOJI TOMAIITHUX
YKUBOTHBIX»

95

MeTtonasl
CEJIEKIIMOHHON

paboTsl. JlabopatopHas
pabora «3yuenue
METOJIOB CEJICKIIUU
pacTeHuID)

0.5

15.05.20
24

https://resh.edu.ru/subject/lesson/3861/

96

JlocTrKeHMs ceneKkunun
pacTeHUl U )KUBOTHBIX.
[paktuyeckas pabora

«IIpuBuBKa pacTeHUI»

17.05.20
24

https://resh.edu.ru/subject/lesson/3861/

97

CoxpaHeHnue, U3yueHue
M UCIIOJIb30BaHueE
reHETHYECKUX
pecypcoB.
KonTponbnas pabora
Ne 2 "T'enernka u
cenexknusa"

20.05.20
24

98

Bbuorexnonorus kak
HayKa U OTpacib
MIPOM3BOICTBA.
[IpakTrueckas pabora
«M3ydenne 00HEKTOB
OHMOTEXHOJIOTHI

0.5

22.05.20
24

https://resh.edu.ru/subject/lesson/3939/

99

OCHOBHEIE
HaIpaBJICHUS
CUHTETUYECKOU

22.05.20
24



https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/

ononorun. Mtorosas
pabora 3a kypc 10
KJacca

100

XpoMOCOMHas U
TCHHasA MHXXCHCPUA

24.05.20
24

101

Memununckue
OMOTEXHOJIOT U

24.05.20
24

102

Pe3epBHbIil ypok.
[loBTOpEHnue,
0000111EHHE,
cUcTeMaTHU3anus
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102

135




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u¢posbie
w/n Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue ;Za[3yqennﬂ :6[()1;I;OB3T6JILHI>I€
padoTbI padoTbI pecypesI
1 OomononHas teopus Y. Jlapsuna 1
5 JBHoKyIpEe CHIIBI SBOJIIOLIMU BUJIOB 11O Y. 1
HapBuny
3 Bbopn0a 3a cyiecTBoBaHME, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBINA OTOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
SBOJIIOLIUA
5 DTarbl 3BONIOIMOHHOTO MpoIlecca: 1
MHUKPO?3BOJIIOIHUS U MAaKPOIBOJIIOLIHS
6 [Nomynsityst — 3neMeHTapHas eAMHNLIA 1
3BOJTIOLIUA
3aKOH reHETUYECKOro paBHoBecus JIx.
7 Xapmau, B. BaiinGepra. JlabopaTopHas 1 05
pabora «BbIsiBIICHHE H3MEHYUBOCTH Y '
0co0eil OHOrO BUJA»
8 DnemeHTapHble (PaKTOPbI 3BOITIOLUU 1
9 DddexT ocHoBarens. Ddekt 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpanuu. 3010y MOomyJsiui: 1
reorpaduueckas, Ouogoruueckas
11 EcrectBenHbIN 0TOOP — HAIPaBIISAIOMINN 1
(haxTOp IBOIOITUHN




12

[TosoBoii oTOOP

13

[Iprcnoco01eHHOCTh OPraHU3MOB KaK
PEe3yJIbTaT MUKPOIBOJIIOLUY.
JIaGopatopHas pabota «/3y4yeHue
apoMop(030B M UINOATANITALUH Y
pacTeHHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! mpucnocoOaeHul y OpraHu3MoB:

Mopdonorudeckue, GU3NOIOrHIESCKHE,
OMOXMMHUYECKHE, TTOBEICHYECKUE.
JlaGopaTtopHas padota «IIpucnocobneHus
OpPTaHU3MOB U UX OTHOCHUTEIIbHAS
11e71eco00pa3HOCTh)

0.5

15

Bup, ero kpurepuu U CTpyKTypa.
JIaGopatopHas pabota «CpaBHEHHE BUJOB
110 MOP(OJIOTUYECKOMY KPUTEPUIO»

0.5

16

CrpykTtypa BHIa

17

BunooOpa3oBaHue kak pe3ynbTar
MHUKPO3BOJIIOLUH

18

CBi3p MHKPOIBOJIIOOWH U SITUACMUOJIOTUN

19

Makpossomtonust. [Taneonronornueckue
MCTOAbI U3YUYCHUS 3BOJIIOIUN

20

buoreorpaduueckue MeTo b1 H3yUEHUS
DBOJIOLUU

21

OMOPHOIOTrHYECKHE U CPABHUTEIBHO-
Mop(dororuueckre MeTo Ibl U3y4CHHUS
HBOJIIOLIUU

22

MonekynsapHo-TeHeTHUECKUE,
OMOXMMHUYECKHE U MAaTeMaTHIECKHE




MCTOAbI U3YUCHUSA 3BOJIIOINN

23 OO01mure 3aKOHOMEPHOCTH JBOJTFOIIHH

24 AnanTuBHas paguanysi. HepaBHOMepHOCTD
TEMIIOB 3BOJIIOLIUN

25 Hayunbie runoressl NpouCcX0XIeHUS
KHU3HU Ha 3emiie

26 JloHay4HbIE IPEICTABICHUS O 3aPOKICHUN
KU3HU

97 OcHOBHBIE 3Tallbl HEOPraHNYECKON
HBOJIIOIIH

28 ['unore3sl 3apoKACHUS KU3HU
Hctopus 3eMian U METObI €€ U3yUYEeHHUSI.

29 JlabopaTopHas pabota «3yyeHue u 05
OITMCaHWE UCKOIAEMBIX OCTATKOB JIPEBHHUX '
OPTaHU3MOBY

30 HauanpHble aTansl opraHnyeckoi
HBOJIIOLIUU

31 DBOJTIONHS DYKapHUOT
OCHOBHBIE 3TaIbl YBOITIOIHA

32 pactutensHOro Mupa. [Ipaktuyeckas 05
pabora «M3ydyenne ocobeHHOCTEN '
CTPOEHHS paCTEHUI pa3HbIX OTIEIOB»

33 OCHOBHBIE TaITBI YBOJIOIMH KUBOTHOTO
Mupa
DBorOIUS )KUBOTHBIX. [IpakTuyeckas

34 pabora «M3y4yeHne ocoOeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX )KUBOTHBIX)

35 Pa3BuTHe xu3Hu Ha 3emiie 110 3paM U




nepuoaam

MaccoBbie BbIMHUPAHUA — SKOJOT'MYCCKHUC

36 KPHU3HCHI MPOIILIOTO

37 CoBpeMeHHBIH KOTOTUYECKUI KPU3HUC, €T0
0COOCHHOCTH

38 CoBpeMeHHAs CHCTEMa OPraHuIeCKOTO
MIPOIIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpPTraHu3MOB

40 AHTpOnoOJIOrusi — HayKa O 4YeJIOBEeKe

41 PasButne npeacrasiaeHui o
MIPOUCXOXKJICHUH YeJIOBEKa
MecTo yesoBeka B CUCTEME
opranuveckoro mupa. JlaboparopHas

42 pabora «M3yduenne ocoOeHHOCTEH 0.5
CTPOCHHUS CKeJleTa YelIOBEeKa, CBI3aHHBIX C
MIPSIMOXOXKJICHHEM)

43 JIBYOKyIIIME CUITBI aHTPOTIOTEHEe3a

m CooTHoteHrne OHOTOTHIECKUX U
COLIMATLHBIX (PAKTOPOB B AaHTPOIIOTCHE3E

45 OCHOBHBIE CTaJ UM aHTPOTIOTCHE3a

46 [TaneoreHeTrka U MajgcoOreHOMUKA

47 DBOJIIOLHS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue pacsl. [IpakTuyeckas

48 pabota «/3ydeHune 3K0JIOrHIeCKUX 0.5
ajanTanyi 4YeJIoBEKa»

49 MeXITUCIUTUTHHAPHBIC METO/TbI

AHTPONOJIOTUH




50 3apoXKaeHUE U Pa3BUTHE IKOJIOTHU 1
Mertoast skonoruu. JlabopatopHas padbora

ol «M3ydyeHne METOI0B IKOJIOTHYECKUX 1 0.5
HCCIICOBAHUI

59 3HaueHNe SKOJOTUUECKUX 3HAHUHN IS 1
9eoBeKa

53 Okonoruyeckue HakTopsl 1
Abuotnyeckue akropsl. CBET Kak

54 sKosoruueckuii paxtop. JlaboparopHas 1 05
pabota «BrisiBieHre npucnocoOaeHui '
OPTaHU3MOB K BITUSTHHIO CBETa»
Abuotnueckue (axropsl. Temneparypa
KaK 9KOJIOTUYECKHUI (haKTop.

55 JlaGopaTopHas pabota «BbisiBieHue 1 0.5
MIPHUCTIOCOOTICHHI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbl»
Aobuotnyeckue hakropsl. BiakHOCTh Kak

56 sKostorudeckuii paxrop. JlaboparopHas 1 05
pabota «AHaTOMHYECKHE OCOOCHHOCTH '
pacTteHuil U3 pa3HbIX MECT OOUTaAHHSDY

o7 Cpenbl 0OMTaHUS OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 Kusnennsie GopMbl OpraHU3MOB 1

60 buotnyeckue hakTopsl 1
3HayeHne OMOTHYECKUX B3auMOeHcTBUI

61 JUTSL CYIIIECTBOBAHUS OPTAaHU3MOB B Cpeie 1
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1




ITOITYJIA LN

OcCHOBHBIC TTOKa3aTeIIN TIOIMyJIAIUA

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OcHOBHBIE TIOKA3aTeNN MOMYJISALNN:

64 POKI1aeMOCThb, TPUPOCT, TEMI POCTA,
CMEPTHOCTH, MUTPAIIAN

65 DKoJoru4ecKasi CTPYKTypa MOMYJISIITHH

66 JluHamuKa HOMyJSUU U €€ perysuus

67 KpuBbie pocTa 9HCIEHHOCTH TOMYJISIIHH.
KpuBble BEIKUBaHUSA
DKoJoruyeckas HUIa BUAA.

68 JlabopaTopHas padota «IIpucnocobneHus 0.5
CEMSIH paCTEeHUI K pacCeICHUIO»

69 Bun xak cucrema nomyssuii

70 3aKOHOMEPHOCTH MOBEJICHUS M MUTPALIUN
KUBOTHBIX

71 Coo00111ecTBO OPraHU3MOB — OHOIICHO3

72 DKocucTemMa Kak OTKpbITasi cUCTEMa

73 KpyroBopot BeiecTB 1 MOTOK SHEPTUU B
KOCUCTEME

74 OcHOBHBIE TIOKA3aTENN YKOCUCTEMBI

75 DKOJOTNYECKUE MUPaMUJIbI

76 N3meHeHus coo0111ecTB — CYKIIECCHH

77 [Ipupoansie 3KOCUCTEMBI. DKOCUCTEMBI
03ep M peK. DKOCUCTEMBI MOpPE U OKEaHOB

78 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTEIEH, IyCTHIHb

79 AHTPOMOTEeHHBIE YKOCUCTEMBI

80 VYp6oskocucremsl. [IpakTuueckas padbota 05
«M3ydenue u onrcaHue ypoo3IKOCUCTEMBI) '
3akoHOMEpPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3AEHUCTBUS 3arpsI3HEHUI

82 Pa3HbIX TUNIOB HA CyOOpraHM3MEHHOM,
OpraHU3MEHHOM, MOMYJISLIHOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obuienmanerapras 060104Ka
3emun

84 VYuenue B. U. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uocdepsl

86 KpyroBopots! BeriecTs u
OMOreOXMMHUYECKHE IUKITBI

87 3onaneHOCTH OHMochepsl. OCHOBHBIE
OMOMBI CYIIN

88 YcroitunBocTh OHOChepsI

89 DKOJIOTUYECKHE KPU3UCHI H UX IPUIHHEI

90 BosneiicTBue yenoBeka Ha Ouochepy

91 AHTpPOIIOr€HHOE BO3/IEHCTBHE Ha
paCTUTENBHBIN U )KUBOTHBIA MUP

92 Oxpana nmpupozIs!

93 OCHOBHBIE IPUHIIUIIBI YCTOWYUBOTO




Pa3sBUTHA YCTIOBEUYCCTBA U ITPUPOABL

PanmonanbHo€ NpupoOAOII0Ib30BAHNUE U

94 COXpaHEHUE OMOJIOTMYECKOr0 1
pa3zHooOpaszus 3eMiaun

95 Ofionemae 1o TeMe «MUKPO3BOJIIOIHS U 1
e€ pe3ysbTaTh»

96 O?onemae 1o Teme «MaKpOdIBOIIOIHS U 1
e€ pe3yabTaTh»

97 Oo6o06menue no Teme «IIpoucxoxaeHue u 1
pa3BUTHE KHU3HH Ha 3eMIIe)

98 O6o06menne no Teme «IIpoucxoxxnenne 1
YeJI0BeKa — aHTPOIIOTCHE3)»

99 O0o0meHne o TeMe «IDKOJIOTHSI — HayKa O 1
B3aMMOOTHOIICHHUSX OPTraHH3MOB)

100 O606m1eHne o Teme «OpraHu3Mbl U cpea 1
0oOHTaHHS

101 O6O6H_ICHI/IVC 10 TeMe «DKOJIOTHUA BUIOB U 1
TIOTTYJISTITHIA

102 O606menue o Teme «buocdepa — 1
ro0anbHast IKOCHCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

buonorus 10 knace, yrinyOiaeHHbIN ypoBeHb, cepus "JIunus xu3Hu", nox

penakuueit B.B.ITaceunuka, M.IIpocsemenue, 2023

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
[Taceunuk B.B., llIgeuos I'.I"., Epumosa T.M. "buonorusi. Paboune nporpammsi.
[Ipenmernas nuaust yaeOHUKOB "JInnus xku3Hu". 10-11 knace. YrnyOneHHbIM

YPOBEHB"

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

Anpeca caittoB B UHTEPHETE www.bio.lseptember.ru - razera «buonorus -
npusiokeHue K «1 ceHTa0ps» www.bio.nature.ru - Hay4YHbIe HOBOCTH OHOJIOTHH
www.edios.ru - DHA0c - HeHTP AUCTAHIIMOHHOTO 00pa30BaHuUs
www.km.ru/education - YaeOHble MaTeprabl U clIoBapy Ha caiite «Kupwut u
Medoauii» http://school-collection.edu.ru Enqunas xomekus uudpoBbix
oOpazoBaTenbHbIX pecypcoB. http://window.edu.ru/ Equnoe okHO goctymna K

o0Opa3oBaTeIbHBIM pecypcam






