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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ydyebHomy mnpenmery "buosorus" (manee - Ouosiorus) Ha ypoBHE CpelHEro oOiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOTO 3aK0oHA OT 29.12.2012 Ne 273-03 «O6 ob6pazoBanuu B Poccutickoit deneparum,
dI'OC COO, Konnenmuu mpenoaBanusi yaeOHOTo npeameTta «bruonorus» u OCHOBHBIX TOJIOKEHHH (eepaibHON pabouei
IPOrpaMMbl BOCITUTaHUSL.

VY4eOubiii peameT «buonorus» yrinyonénHoro ypoBHst usyuenus (10-11 kmaccel) siBisieTcs OAHUM U3 KOMIIOHEHTOB
npeaMeTHol obnactu «EcrecTtBeHHO-HayuHble mpeaMmeTb. CormacHo nojoxkeHusM ®I'OC COO npoduiibHble y4ueOHbIE
MpPEeIMEThI, U3ydyaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBISIOTCA criocoOoMm nuddepeHiuanuu o0yuyeHus Ha ypOBHE CPEIIHEro
obmiero o0pa3oBaHUs U MPHU3BaHbl 00ECIIEUUTh NMPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOILIUM, CPEAHUM OOLIMM, CPEIHUM
npo(ecCUOHaNbHBIM M BBICHIMM OOpa3oBaHuWEeM. B TO ke Bpemsi KaXKIblii M3 3TUX YYEOHBIX NMPEIMETOB JIOJKEH OBITH
OPUEHTUPOBaH Ha MPUOPHUTETHOE pELICHUE OO0pa30BaTENIbHBIX, BOCHUTATEIbHBIX WM Pa3BUBAIOIIMX 3a7a4, CBA3AHHBIX C
npodopreHTanueil 00yyaronmxcs u CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHON 00JIacTH HAyYyHOrO 3HaHMs, CBSI3aHHOTO C
Ouonoruen, MEAUIIMHOMN, KOJIOTHEH, ICUXO0IOTHEN, CHOPTOM UM BOEHHBIM JIEIOM.

[Iporpamma no yuebnomy npeamery "buonorus" naé€t npencraBieHue O LU U 3a/1a4ax U3y4eHHs yueOHOro npeaMera
«buonorus» Ha yriyonéHHOM ypoBHE, ompenenseTr oOs3arenbHOe (MHBAapUAHTHOE) MPEIMETHOE COJep’KaHUe, €ro
CTPYKTYPUPOBAaHHE IO pa3jejaM M TeMaM, PACIPENENeHHE IO KjaccaM, PEKOMEHAYET IOCIEA0BATEIbHOCTh W3YUYEHUS
y4eOHOro mMarepuasa ¢ y4éToM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTMKU y4eOHOrO Mpoliecca, BO3PACTHBIX
ocobeHHocTel oOyvaronuxcs. B mporpamMMe mo OMOI0TUU peanu30BaH MPUHIMI TPEEMCTBEHHOCTH ¢ M3yUYE€HHUEM OHOJIOTruu
Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs, Onarojmapsi 4eMy MpPOCMATPUBAETCS HAMpPaBIECHHOCTh Ha TMOCIEAYyIOLIee
pa3BUTHE OMOJOrMUYECKUX 3HAHHUM, OpPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHME ECTECTBEHHO-HAYYHOIO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUIEHUS, MPEJCTABICHUNH O 3J0pOBOM 00pa3e JKHU3HM, HAa BOCIHMTAHUE OEpPEKHOr0 OTHOIIEHHS K
OKpYy’Karolied mnpupogHON cpene. B mporpamMme mo OHOJOTMM Takke IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO MpeaMeTa
«buonorus» B peanuzanuu tpedoBanuii @PI'OC COO K MIaHUPYEMBIM JHMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM
pesynbrataM oOydeHus U B (POPMUPOBAHUU OCHOBHBIX BHUJOB YUEOHO-TIO3HABATEIBHOM NIEATENBHOCTH OOYyYaroluXcs I10
OCBOEHHIO COJIEpKaHUsl OMOJIOrMUECKOro 00pa3oBaHMsl Ha YPOBHE CPEIHETO 0011ero o0pa3oBaHUsl.

VY4eOnb1ii npeameT «bruonorus» Ha ypoBHE CpeHEro 001iero o0pa3oBaHus 3aBepiuaeT OMoiorunueckoe o0pa3zoBaHue B
IIKOJIC ¥ OPUEHTHPOBAH Ha pacHIMpEeHUE U YIIIyOJIeHHe 3HaHUN 00yJaronmxcs 0 )KHUBOU MPUPO/IE, OCHOBAX MOJEKYJIAPHOU U
KJIETOYHOU OMOJIOTHHU, SMOPUOJIOTUN U OMOJIOTUN PA3BUTHUS, TEHETUKH, CEJIEKIINU, OMOTEXHOJIOTHH, SBOJIOLMOHHOTO YUESHHUS
Y DKOJIOTUH.



N3yuyenue yueOHoro npeamera «buonorus» Ha yriyO0J€HHOM YPOBHE OPMEHTUPOBAHO HA MOJATOTOBKY OOyYaIOMIMXCS K
MOCJIEAYIONIEMY TOJTYUYEHUIO OWOJOTUYECKOTr0 00pa30BaHMUs B By3aX M OpPraHM3alUdsX CpPEeAHEero npodecCHoHaIbHOTO
oOpazoBanus. OCHOBY €ro cojepXaHHsl COCTAaBISIET CHUCTeMa OHOJOTMYECKHX 3HAHWHM, TMONYYEHHBIX MPH HW3YYCHUU
OOyYarOIIMMHUCS COOTBETCTBYIOIIMX CHCTEMATHUYECKUX pa3/ieNoB OMOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, B
10-11 kmaccax 3TW 3HAHUS MOJY4YalrOT pa3BUTHE. Tak, paclIUpeHbl U YIIyOJieHbl OMOJIOTMYECKHE 3HAHMS O PACTCHHSIX,
JKUBOTHBIX, I'pubax, OaKTEepHUsx, OpPraHU3ME YeJOBEKa, OOLIMX 3aKOHOMEPHOCTSAX >KU3HU, JIOMOJHUTEIBHO BKIIOUEHBI
OMOJIOTMYECKUE CBEICHUSI MPUKIATHOTO M MOUCKOBOTO XapaKTepa, KOTOPhIE MOXKHO HMCIOJIb30BaTh KaK OPUEHTUPHI JJIA
noclieyroniero Beioopa mpodeccun. Bo3MokHa Takke HWHTErpanus OWOJIOTHYECKHMX 3HAHUN C COOTBETCTBYIOIIUMH
3HAHUSIMU, MIOJYYEHHBIMU O0YYAOIIMMUCS IPU U3yYeHUU (PU3UKH, XUMUH, reorpaduu 1 MaTeMaTUKH.

CtpykTypa mporpamMmbl 1mo ydeOHOMYy mnpeameTy "buosorus" oTpakaeT CHUCTEMHO-YPOBHEBBIM W DBOJIFOIMOHHBIN
MOAXOJbI K U3yueHuto ouonoruu. CorjiiacHO UM, U3y4arOTCs CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHbIE JIS )KUBBIX CUCTEM
Pa3HOTO YpPOBHS OpraHW3allid, BOJIOIMH OPTaHUYECKOTO MHpa Ha 3emiie, COXpaHEHUss OMOJIOTHYECKOTO pa3sHOO0Opas3us
wianeTsl. Tak, B 10 kjacce u3ydyaroTcsi OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTMH, AMOPUOJIOTHU U OHOJIOTUU
Pa3BUTHSA, TCHETUKU U CEJIEKIINU, OMOTEXHOJIOTUU U CUHTETUYECKOU OMOJIOTMH, aKTYaIU3UPYIOTCSA 3HAHUS 00YUYarOIIUXCs 10
OoTaHWKe, 300JI0TUH, aHATOMUH, (hr3uosiornn YyenoBeka. B 11 kimacce n3yqaroTcst IBOTIOIMOHHOE YYECHUE, OCHOBBI SKOJIOTHUN
U ydeHue o ouocdepe.

VYyebnniii npeamer «buosorusy npu3BaH 00ECHEYUTh OCBOCHHE OO0YYaIOIIMMUCS OMOJIOTUYECKUX TEOPHM M 3aKOHOB,
UJIeH, IPUHIUIIOB U IPaBUJI, JIEKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUN O CTPOCHUH,
MHOTO00pa3ui W OCOOCHHOCTSAX KJIETKH, OpPTraHu3Ma, MOMYJISAIHUHA, OWOIEH03a, 3KOCHCTEMbBI, O BBIJAIOIIUXCS HAYYHBIX
JOCTI)KEHUSIX, COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTHH, TIPUKIIAIHBIX aCMIEKTax OMOJIOTMYEeCKUX 3HaHUU. J[J1s pa3BUTHS U
nojAJIep KaHusl MHTepeca OO0ydaroImMxcs K OMOJOTMU Hapsly CO 3HAYUTENIbHBIM OOBEMOM TEOPETHUECKOr0 Marepuaia B
COJIEp’KaHUM TPOTPAMMbl IO OMOJIOTHHU MPETyCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBJICHUS U Pa3BUTHUS TOU WM MHOU
oOnmacTd OWOJIOTMH, BKJIAJAOM OTEUYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B PEIICHUE BaXKHEHIIUX OHOJIOTHYECKUX U
AKOJIOTHYECKHUX TTPOOJIEM.

[ens u3ydenus ydyeOHoro npenmera «buonorus» Ha yriiyOnEHHOM ypOBHE — OBJIaJIeHHE 00yYarOUIUMUCS 3HAHUSIMU O
CTPYKTYPHO-(DYHKIIMOHAJTLHON OpPTraHU3allMU KUBBIX CHCTEM PA3HOIO paHra WM NpuoOpeTeHHEe YMEHUW MCMOJIb30BaTh 3TH
3HaHWs B OPMUPOBAHUU MHTEpPEca K OMpeeaEHHON 001acTi TPo(hecCHOHATBHOM NeATeTbHOCTH, CBSI3aHHON C OMOJIOTHEH,
WU K BBIOOPY YUEOHOTO 3aBEJCHUS IS MTPOJAOKEHNS OMOIOTHUECKOTO 00pa30BaHMUs.



JoctikeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha yriiyOJI€HHOM ypOBHE OOECIIEUMBAETCS PEIICHUEM
CJIEIYIOLIUX 3a7a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMBbI OMOJIOTMYECKUX 3HAHWHU: 00 OCHOBHBIX OMOJIOTMYECKHX TEOPHSX, KOHLEMIHIX,
TUI0TE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MPaBUJIaX, COCTABJISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOEHUHU, MHOTOOOpa3uu M OCOOEHHOCTSIX OMOJOTUYECKHX CHUCTeM (KJIEeTKA, OpraHu3M, MOIYJISIUsS, BHUA, OMOTeOleHO3,
ounocdepa); 0 BBIJAIOMIMUXCS OTKPBITUAX U COBPEMEHHBIX HCCIIEOBAaHUSAX B OMOJIOTUY;

O3HAKOMJIEHHME OOYy4YarlUXCid C METOJaMU IO3HAaHUS JKMBOM MNPHUPOJBL: HCCIEAOBATEIBCKUMHU METOJaMU
OMOJOTUYECKUX HAYK (MOJIEKYJISIPHOU U KJIETOYHOU OMOJIOTHH, SMOPUOJIOTHH U OUOJIOTHN Pa3BUTHS, TEHETUKU M CEJICKIIUH,
OMOTEXHOJIOTUM M CUHTETHYECKOW OWOJOTHU, MAJICOHTOJIOTMH, JKOJIOTMH); METOJaMU CaMOCTOSITEIbHOIO MPOBEICHUS
OMOJIOTMYECKUX UCCIEOBAHUM B JabopaTOpuu U B Ipupo/ie (HalItoIeHne, U3MepeHne, SKCIIEPUMEHT, MOJISTUPOBAHNUE);

OBJIQZICHHE OOYYarOIIMMUCA YMEHUSIMHU: CAMOCTOSITEIFHO HAXOJUTh, AHATU3UPOBATh U HCIOJIB30BaTh OMOJOTHYECKYIO
uH(OPMAITNIO; TOJIH30BATHCS OMOJOTUYECKONW TEPMHHOJOTHEH W CHUMBOJIMKOM; YCTAHABIMBATH CBSI3b MEXKIY Pa3BUTHEM
OMOJIOTUU U COIMATBHO-KOHOMUYECKUMHU M 3KOJIOTMYECKUMH Tpo0ieMaMu 4elIOBEYECTBA; OLIEHUBATh MOCIEACTBUSL CBOEH
NEeSATENbHOCTH MO OTHOIIEHHUIO K OKpY)Karoulell MpUpOAHOW cpenie, COOCTBEHHOMY 3/I0POBbIO U 3J0POBBIO OKPYKAIOUIUX
Jt0J1e; 00OCHOBBIBATH U COOJIIOIATh MEPHI MPOGUIAKTUKN WH(PEKITMOHHBIX 3a00I€BaHNM, MPAaBWIA MIOBEICHUS B IPUPOJIC U
oOecrieyeHus1 0€30MaCHOCTH COOCTBEHHOM >KU3HECATEIHPHOCTA B YPE3BBIUAWHBIX CUTYAIMUSIX MPUPOIHOTO U TEXHOTEHHOTO
XapakTepa; XapakTepru30BaTh COBPEMEHHBIE HAYYHbIE OTKPBITHS B 0071aCTH OUOJIOTUH;

pa3BUTHE y OOYYAIOMIMXCA MHTEIIEKTYalIbHbIX U TBOPUYECKUX CIIOCOOHOCTEN B MPOLIECCE 3HAKOMCTBA C BBIAAIOLIIUMUCS
OTKPBITHSIMA M COBPEMEHHBIMU HCCIICIOBAHUSIMA B OWUOJIOTUM, pEIIAEMBIMU €10 MpoOJieMaMu, METOI0JIOTUEH
OMOJIOTUYECKOTO MCCJIEIOBAaHUS, IPOBEICHUS DKCIEPUMEHTAIBHBIX WCCICIOBAHUM, pEIIeHUs OWOJOTMYECKHX 3ajad,
MOJIEIMPOBAHUSI OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHUE Yy OOYYaIOIIMXCA LEHHOCTHOIO OTHOLIEHUS K JKMBOW MPHUPOJAE B LEJIOM M K OTACIbHBIM €€ 00bEeKTaM U
SBIICHUSM; (OPMHUPOBAHHUE DSKOJOTHUECKOW, TEHETHYECKOW TPAaMOTHOCTH, OOIIEH KyJbTyphl TOBEICHUS B TPHUPOJC;
WHTETpalMy €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHre OO0y4YalomUMKUCS KOMIETEHTHOCTH B PaIlMOHAILHOM MPHUPOAOIOIb30BAaHUU (COOMIOCHUE MpPaBUII
NOBEJACHUS B NPHUPOJAE, OXpaHbl BHUAOB, JKOCUCTEM, OHOC(]EpbI), COXpPAHEHUH COOCTBEHHOTO 3I0POBbS U 30POBbS
OKpY’KaIOUUX JtoJiei (coOmoneHust Mep NpoPuiiakTuku 3adojieBaHuM, o0ecrieueHre O€30MacCHOCTH KU3HEACSATEIbHOCTH B
Ype3BbIUAWHBIX CUTYAIUSIX MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIOJIL30BAHUS OMOJOTUYECKUX 3HAHUM U
YMEHUH B [IOBCEITHEBHOW JKU3HU;



CO3/IaHME YCIOBUM Jii OCO3HAHHOIO BBHIOOpAa OOYYAIONIMMUCS WHIMBHAYyalIbHOM 0Opa30BaTEIbHON TPaeKTOpPUH,
CIOCOOCTBYIOUIEH TOCIEAYIOMIEMY MPOPECCHOHAIBHOMY CaMOOIPEACICHNUI0, B COOTBETCTBUU C WHIUBUIYAIbHBIMU
MHTEpecaMH U NOTPEOHOCTAMU PETUOHA.

OO01iee yMcI0 4acoB, OTBEJACHHBIX HAa M3yueHHE OWMOJIOTHMH Ha yriayOJeHHOM ypOBHE CpeHEro ooiiero oOpa3oBaHUs,
coctaBisieT 204 gaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kinacce — 102 gaca (3 yaca B HeZIelo).

OT60p opraHu3allMOHHBIX (OPM, METOJIOB U CPEACTB 00yUEHUs] OMOJOTUM OCYIIECTBISACTCS C YUYETOM crielupuKu ero
CONIECp)KaHWS W HAMPABICHHOCTH Ha TMPOJOJDKCHHE OMOJOTUYECKOro OoOpa3oBaHMS B OpPraHU3AlUSX CPEIHErO
po(heCcCHOHaTBFHOTO U BBICIIIETO0 00pa30BaHUsI.

OO0s13aTeIbHBIM YCIOBUEM IIPU 00YyUYEHUU OMOJIOTHUU Ha YriayOJEHHOM YpPOBHE SIBISETCS MpPOBEJEHUE J1a00paTOPHBIX U
MpakTUUeCKUX padoT. Takke ydacThe OOYydYaroIIUXCsi B BBINOJHEHUM MPOEKTHBIX W y4eOHO-UCCIETO0BATEIbCKUX PaloT,
TEMaTUKa KOTOPBIX OIPENENACTCS YUYUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepUaAIbHO-TEXHUYECKUX PECYpPCOB U MECTHBIX
MIPUPOIHBIX YCIOBUH.



COAEPKAHUE OBYUEHUA
10 KVIACC

CopeprkaHue NMpOrpaMMBbl, BBIIEIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY I'OCYAAPCTBEHHOW HMTOIOBOW aTTECTALUU
(THA).

Tema 1. buoJiorusi Kak HayKa

CoBpemeHHass OMojorusi — KOMIUIEKCHasi Hayka. Kparkas ucropust pa3Butus Ouosioruu. buonoruueckue Hayku u
u3ydaeMble UMH ITpoOsieMbl. @yHIaMeHTalbHbIE, IPUKJIAIHbIE U TOMCKOBBIE HAYUHBIE UCCIIEJOBAHUS B OMOJIOTUH.

3HadyeHue OMOJOruU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTuHbI Mupa. [Ipodeccuu, cBsizaHHbIe €
Ouonorueid. 3HaueHHE OHMOJIOTMM B MPAKTUUYECKOM JESITEIbHOCTH 4YEJIOBEKAa: MEIULMHE, CEeJIbCKOM XO35HCTBE,
IIPOMBILIJIEHHOCTH, OXPAaHE MPUPOIBI.

JdeMoHCcTpanuu

[loptpetsi: Apucrorenn, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. Iapseii, I. Mennens, B. N.
Bepuanckuii, U. I1. I1aBnos, . . Meunukos, H. 1. BaBunos, H. B. Tumodees-Pecorckuii, . Yorcon, ®. Kpuxk, /. K.
benses.

Tabmuis! u cxeMbl: «CBsi3b OMOJIOTUH C JPYTUMU HayKaMuy, «Cuctema OMOJIOTHYECKUX HAYK».

Tema 2. 7ZKuBble cUCTEeMBbI U UX U3y4YeHHUE

JKuBble cucTeMbl Kak MpeameT u3ydeHus Ouonoruu. CBOMCTBAa UBBIX CHUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa,
JUCKPETHOCTb M LIEJIOCTHOCTH, CJIOKHOCTb W YIOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHH3aLus,
CaMOBOCIIPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTD, POCT U PA3BUTHE.

YPpOBHU OpraHu3aluy >KUBBIX CUCTEM: MOJIEKYJISAPHBIM, KJICTOYHBIM, TKAHEBBIA, OPraHU3MEHHBINW, IOIYJISALIMOHHO-
BUJIOBOM, IKOCUCTEMHBIN (OHOreoneHoTnYecKuii), Onocepusiid. IIponeccel, npoucxoasiume B KUBbIX cucTemMax. OCHOBHbBIE
npu3HaKky kuBoro. JKu3Hb kak opma cymiectBoBaHus Matepun. Hayku, uzydaronine KuBble CUCTEMBI Ha Pa3HbIX YPOBHSX
OpraHu3aluu.



N3yuenune xuBbIX cucteM. MeToabl Ouonaoruueckoit Hayku. Habmroienue, n3aMepeHue, SKCIepUMEHT, CUCTEMaTH3aIus,
MetaaHanu3. [loHsaTHE 0 3aBUCHUMOM M He3aBUCHUMOM nepeMeHHou. [LmanupoBanue sxcnepumenTa. [locranoBKka m npoBepka
runore3. HyneBas rumote3a. I[lonsitue BbIOOpKM M €€ OCTOBEpHOCTh. Pa3Opoc B Ouonornyeckux maHHbBIX. OreHka
JIOCTOBEPHOCTH TOJYUYEHHBIX pe3ysbTaToB. [[pUUnHBI UCKaXXEHUSI pe3ysIbTaTOB dKcrepuMeHTa. [[oOHSATHE CTaTUCTUYECKOTO
TECTA.

JlemoHcTpanuu

Tabmuiel 1 cxembl: «OCHOBHBIE TNMPU3HAKU KU3HW», «buojornueckue cuctembl», «CBOMCTBA KUBOW MAaTEPUH»,
«YPOBHU OpraHu3alliv >KUBOW MNpUPOAb», «CTpOEHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI OpPraHOB
4eJIOBEYECKOI0 opranusmay, «buoreouenosy», «buocdepa», «Metoabl U3ydeHUs: KUBON NPUPOIBD.

O6opynoBanue: 1abopaTopHOE 000PYOBAHHUE /IJIsl TPOBEACHMS HAOTIOICHN I, U3MEPEHU, IKCIIEPUMEHTOB.

IIpakTnueckas padora «Vcronb30BaHUE Pa3TUYHBIX METOJIOB MPU U3YUECHHUH )KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTKu

Krnerka — cTpykTypHO-(pyHKIIMOHANIbHASA €AMHULA KUBOTO. McTopus oTkpeiTus KineTku. Pabotel P. I'yka, A. JleBenryxa.
Kinerounas teopus (T. llIBanu, M. nelinen, P. Bupxo). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOYHOU TEOPHUHU.

MeTo/bl MONIEKYJISIPHOW W KJIETOYHOM OWOJIOTMH: MUKPOCKOMNUS, Xpomarorpadus, 31eKTpodope3, METOJ MEUCHBIX
aToMoOB, auddepeHIaIbHOE LEHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue QuUKCUPOBAHHBIX KIEMOK.
OnexkTpoHHasi MUKpOcKonus. Kongokanvhas mukpockonus. Bumanvroe (npudcusnenHoe) usyuenue Kiemox.

JlemoHcTpanuu

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

Tabmuiet u  cxeMbl: «CBETOBOM MHMKPOCKOID», «DJEKTPOHHBIM MUKpOCKom», «Mcropus pa3BUTHS METOJ0B
MHKPOCKOTIUI.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOTIPETIapaThl pACTUTEIBHBIX, YKUBOTHBIX M OAKTEPUATLHBIX KIIETOK.

IIpakTnueckas padora «M3yueHue MeTONOB  KJIETOYHOM  Owmosorum  (Xpomartorpadusi, dsnekTpodopes,
nuddepennmansaoe nenrpudyruposanue, [11[P)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU



XHUMUYECKHUM COCTaB KIETKA. Makpo-, MUKpPO- M YJIbTPAMUKPOIEMEHTHI. Boga 1 €€ posib KaKk pacTBOPUTENS, PEAareHTa,
Y4acTHE B CTPYKTYPUPOBAHHUM KJIETKH, TEIIOPEryJsAUUA. MHUHEpaabHbIe BEIIECTBA KIETKH, UX Onosiornueckas pojb. Poib
KaTHOHOB Y aHUOHOB B KJIETKE.

Opranuyeckue BemiecTBa kieTku. buomornueckue noaumepsl. benku. AMUHOKUCTOTHBINA cocTaB 0enkoB. CTPYKTYpbl
OenkoBoi MoJekyibl. [lepBuuHas cTpykrypa Oeiika, NEeNTUAHAS CBA3b. BTOpUYHAas, TpeTU4YHAs, YETBEPTUUHAS CTPYKTYpHI.
Henarypanusa. CoiictBa 6enkoB. Kitaccudukanus 6enxoB. buonorndeckne hyuakmun 0e1koB. [Ipuonsi.

VYrneBoabl. MoHocaxapuibl, Jucaxapujibl, OJUrocaxapuabl U nojucaxapuabl. OOmmil 1iaH cTpoeHus U (U3HKO-
XUMHUYECKHE CBOMCTBA yriaeBoAoB. buomornueckue QyHKIUU yrieBOIOB.

Jlunuasl. 'mapodunsHo-ruapodoOHbIe cBoiicTBa. Kitaccudukanusa nmununos. Tpurnuuepuasl, Gpochoaunuabl, BOCKH,
crepouibl. buonorndeckue dyHkuun aunuaoB. OOmme cBOWCTBA OMOJIOTMYECKMX MEMOpaH — TEKy4ecThb, CITIOCOOHOCTh K
CaMO03aMbIKaHHUIO, ITOIYIIPOHULIAEMOCTb.

Hyxinennossie kucnotel. JJHK n PHK. Crpoenne nHyknenHoBbix kucioT. Hykmeotuasl. [IpuHIMI KOMIIIIEMEHTaApHOCTH.
[IpaBusio Yapradda. Ctpykrypa JJHK — nBoiinas cnupaib. Mectonaxoxaenue u ouonorndyeckue gynxuuu JJHK. Bumbr
PHK. ®ynkuuu PHK B kietke.

Crpoennie Mosekynbsl AT®. Makpospruyeckue cBsa3u B Moisekylie AT®. buonormueckue ¢ynkmuu ATO.
BoccranoBieHHbie nepeHOCUMKH, UX (YHKIUU B KieTKe. /pyeue Hykneozuompugocgpamor (HTD). CekBenuponanue JJHK.
Memoovl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykrypHas Ouosorusi: OHOXUMHYECKHE U OMO(U3NUECKHE UCCIEOBAHMS COCTaBa M MPOCTPAHCTBEHHON CTPYKTYpPHI
ouomMonexyn. Modenuposanue cmpykmypol U @QYHKYuil OUOMONEKYl U ux Komniexcos. Komnviomepmuwiii Ouzaiin u
Opeanuyeckull cunme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO0208.

JleMoHCcTpanumn

[Toptpetst: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C. [Ipy3unep.

[wnarpammbel:  «PacrnipeneneHne XMMHYECKMX DJJIEMEHTOB B HEXHMBOM Ipupone», «PacrpeneneHne XuMHYECKUX
AJIEMEHTOB B JKMBOU MPUPOJIE».



Tabnuupl u cxemsl: «lleproguyeckas Tabavia XMMUYECKUX 31€MEHTOB», «CTpOeHHE MOJIEKYJIbl BOb», «BellecTBa B
cocTtaBe OpraHu3MoBy», «CTpoeHue MoJyeKydbl Oenka», «CTpyKTypbl O€nKOBOMl MoJeKynb», «CTpoeHHue MOJIEKyI
yIIIeBo10B», «CTpoeHne MOJeKyJ TUnuaoBy», « HyknenHoBbie KUCIOTh, «CTpoeHne MoJieKyJibl ATDy.

O6opynoBaHue: XUMUYECKas MOCyAa U 000py10BaHUE.

JlabopaTopHasi padora «O0HapyxeHUE OCIKOB C MOMOIILI0 KAYECTBEHHBIX PEAKITUIN».

JlabopaTtopHas padora «lccienoBaHne HyKJIEMHOBBIX KUCIIOT, BBIJIEJIEHHBIX U3 KJIIETOK Pa3JIMYHbIX OPraHU3MOB).

Tema 5. CTpoeHue n QyHKIUM KJIETKH

Tunel KJIETOK: 3yKapuoTHUecKasi u mpokapuotuieckas. CTpyKTypHO-(yHKIMOHATbHBIE 00pa30BaHUs KJIETKH.

Crpoenne nmpokapuoTuieckoil kietku. Knerounas crenka Oakrepuid U apxeid. OCOOEHHOCTH CTPOEHHUS TeTepoTpodhHON
¥ aBTOTPO(HOI MPOKAPHUOTHIECKHUX KIETOK. MECTO U poJib MPOKapuoT B OMOIIEHO3aX.

Crpoenrie U (QyHKIIMOHUpPOBAHUE dyKapuoThueckon kieTku. [Imasmarnueckas memOpana (tutazmanemma). CTpykTypa
rIa3MaTU4ecKor MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 MIa3MaTHIecKyo MeMOpany: naccuBHbIN (qudy3us, obneruénnas
muGdy3us), akTUBHBIN (MIEPBUYHBIN U BTOPUYHBIN akTUBHBIN TpaHcnopT). [lonynponunaemocts MeMOpanbl. Pabota HaTpuii-
KaJIMEBOT0 Hacoca. JHJOIMTO3: MUHOIUTO3, (harormTo3. Dx301uTo3. Knerounas crenka. CTpykTypa U QyHKIIUH KICTOYHOU
CTEHKHU pacTeHHi, rpruOoB.

[uromna3sma. [{uro3ons. [{utockener. Jpmwkenue nuroriazmbel. OpraHousl kKiaeTku. OgHOMEMOpaHHbIE OPraHOUIbI
KJIeTku: sHAomnazMmarnueckas cerb (OIIC), anmapar ['onbaku, JU30COMBI, MX CTpoeHHME U (QyHKUMU. BzanmocBs3b
OJTHOMEMOpaHHBIX OPraHOWAOB KiIeTKH. CTpoeHue TrpaHylsIpHOro peTukyinyma. Mexanusm nanpagnenus odenxos 6 IIIC.
Cunre3 pacTBOpuMbIX 0enkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['majkuii (arpaHyssipHBIN) HAOIIIA3MATUYECKUA PETUKYITYM.
Cekperopnas ¢ynkuus annapara ['onbxu. Moougurayus denxos 6 annapame [ onvoxcu. Copmuposka benxkoe 6 annapame
Tonb0orcu. TpaHCTIOPT BELIECTB B KJeTKe. Bakyonu pactutenbHbIX kKieToK. Kiierounstit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOWIbl KJIETKU: MHTOXOHJPHUH, IUIACTUIBL. [Ipoucxooicoenue Mmumoxouopui u naacmuo.
Cumbuocenes (K.C. Mepesxckosckuui, JI. Mapeyaruc). Ctpoenre ¥ (QPYHKIIMM MHUTOXOHIpHM W 1actuj. [lepBuunbie,
BTOPUYHBIE U CIOXHBIE TIACTUIBI (POTOCUHTE3UPYIOUIUX FYKAPHOT. XJIOPOILIACThI, XPOMOILIACTHI, JIEMKOIIACTHI BBICIINX
pacTeHUM.



HememOpanubie opranouabl kieTku CrpoeHne U (yHKIMM HEeMEeMOpaHHBIX OpPraHOUJOB KJIETKU. PUOOCOMBI.
IIpomesicymounvie punramenmor. MuxkpopuinamMeHTsl. Axkmunosvie Mmukpoguiamernmol. MbllIeUHbIE KIETKH. AKmuHo8ble
KOMNOHenmbl Hemblueynblx Kiemox. Mukpotpyoouku. Knetounsiit nentp. CTpoeHHe U JBUKEHHE KTYTUKOB U PECHHUYEK.
MukpoTpyOouku uuroruiazmel. LlenTpuons. benku, accoyuuposanmvie ¢ MuxpoguiameHmamu u MUKPOMPYOOUKAMU.
Momopnuvie benxu.

Anpo. Obonouka siapa, XpOMaTHH, KapUOILIa3Ma, SIIPBIINIKH, UX CTPOCHHE W (PYHKIUU. SnepHbId OCIKOBBIM MAaTpPUKC.
[TpocTpaHCcTBEHHOE PACIONIOKEHNE XPOMOCOM B UHTEP(Da3HOM sifpe. Jyxpomamun u 2emepoxpomamun. beaku xpomatuna —
TUCTOHBI. /[unamuxa s0epHotl 060104KU 8 Mumo3se. S0epubiii mpancnopm.

Knerounslie BkitoueHus. CpaBHUTENIbHASL XapaKTEPUCTUKA KIIETOK 3yKapuoOT (PacTUTENIbHOM, )KUBOTHOM, TPUOHOM).

JlemoHcTpanuu

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

Tabnuupl U cxembl: «CTpOEHUE FYKAPUOTHUECKON KIETKN», « CTpOeHUE KUBOTHOU KIETKN», « CTPOEHHE PACTUTEIHHON
KIIETKN», « CTpPOCHUE MUTOXOHIPUNY, «SAnpo», «CTpoeHne NpOKapuOTUYECKONU KIETKI.

O0opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpPENapaThl PacTUTEIbHBIX, JKHUBOTHBIX KIETOK, MHUKpOMpENapaThl
OaKTepHAIbHBIX KJIETOK.

JlaGopaTopHasi pabora «/3ydeHue CTpOCHUS KIETOK Pa3IMnYHbIX OPTaHU3MOBY.

IIpakTnyeckas padora «/3ydyeHne cBOWCTB KIETOYHOU MEMOpPaHBI».

JlaGopaTopHas padora «VccienoBanue mia3Moin3a U ICTIa3MoJIN3a B PACTUTEIIBHBIX KIIETKaX.

IIpakTnyeckas padora «/3ydyeHne 1BHKEHHS LUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpaLeHHE JHEPITUHU B KJIeTKe

AccUMWIALIMS W JUCCUMWJISILMA — JBE€ CTOPOHbI MeTabosnm3Mma. Tumbl oOMeHa BElIEeCTB: aBTOTPO(MHBIA H
reTepoTpodHBIA. YdyacTrue Kuciaopoaa B 0OOMEHHBIX Mpolieccax. DHEpPreTHueckoe odbecrneueHne KieTku: npespamienne ATO B
oOMeHHBIX mporeccax. DepMeHTaTUBHBIN XapaKTep peakIuil KIeTOYHOro Metadonu3ma. GepMeHThI, UX CTPOEHHE, CBOMCTBA
u MmexanusM JaeictBua. Kodepmentsl. Otinuusi (epMEHTOB OT HEOPraHUYECKHX KaTallM3aToOpoB. belku-akTuBaTophl U
OEJIKU-UHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX PEAKLIUI OT pa3IMYHbIX (haKTOPOB.



[lepBUYHBI CHMHTE3 OPraHMYECKUX BEHIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U OKCULEHHbIU homocunmes y
oakmeputi. Ceemocoduparowue nuemenmsl U HUSMEHMbl pPeakyuoHHo2o yenmpa. Poiab XJIOpOMIacTOB B MpoIEcce
dotocunte3a. CeroBas u TemHOBass (azpl. Domoovixanue, Ci, C, u CAM-munvr gpomocurnmesa. IIpoayKTUBHOCTD
dboTocunTe3a. BiusHue paznuuHbix pakTopoB HA CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHTe3. Pa3HooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HUTPUPUUUpPYIOIIKE OaKTEepUH, KEIe300aKTEpHH,
cepoOaKkTepuu, BOAOPOIHBIC OaKTeprr. 3HAUCHNE XEMOCHHTE3a.

AHaspoOHbIe opraHu3mbl. Bunbel Oposkenus. [IpogykTel OpoXKeHUS M WX HCIOIb30BAaHHE 4YETOBEKOM. AHa’pOoOHbBIC
MUKpPOOPraHU3Mbl Kak OOBEKThI OMOTEXHOJOTUU U BO3OYAUTENN OOJIE3HEH.

AspoOHbIE OpraHu3Mbl. JTamnbl 3HEprernyeckoro odMeHa. IloaroroBurenbHelil 3Tan. [nuMkonus — GecKUCIOpOAHOE
pacIIeIIEHUE TIIFOKO3bI.

Bbuonornueckoe okuciaeHue, Wik KJIETOUYHOE JpIXxaHue. Poiab MUTOXOHApPUHN B Mpolieccax OMOIOrMYECKOr0 OKHCIIECHUSI.
Huxnuaeckue peakiuu. OkuciurenbHoe dhochopunupoBanue. Inepeus memopanHo2o epaduenma npomonos. Cunmes ATD:
paboma npomonnoti AT®-cunmazer. llpeumyiiecTBa a’poOHOTO NyTH OOMEHAa BEIIECTB TMEPEa  aHadPOOHBIM.
D} bheKTUBHOCTD SHEPreTHYECKOro oOMeHa.

JleMoHCTpanuu

[Toptpersr: [Jx. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuupbl U cxembl: «DoTOCHHTE3», «IDHEpreTuyeckuii oomen», «buocunres Oenka», «Ctpoenue GdepmeHTay,
«XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHME JUIsi TPUTOTOBJICHUS TIOCTOSIHHBIX W BPEMEHHBIX
MUKpOIIPEnapaToB.

JlabopaTopHasi padora «/3yueHue KaTaTuTUYECKOU aKTUBHOCTH ()EPMEHTOB (HA MPUMEPE aMuiIa3bl WM KaTalasbl)y.

JlabopaTtopnas padora «l3ydeHue (pepMEHTAaTHBHOTO pACIICIICHUS TEPOKCHUIA BOJOPOJa B PACTUTEITHHBIX W
KUBOTHBIX KJIETKaX».

JlabopaTtopnas pa6ora «CpaBHEeHHE MPOIECCOB (POTOCUHTE3A U XEMOCUHTE3AY.

JlabopaTopHnasi padora «CpaBHeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HaciiencrseHHass uHGopManus U peajn3anus eé B KIeTKe



Peakniun matpuuHoro cuHTe3a. [IpUHIMI KOMIJIEMEHTApPHOCTH B PEAKIMSIX MATPUYHOIO CUHTe3a. Peanuzanus
HacJeACTBeHHOUW nH(popManuu. ['eHeTnaeckuii Koj, ero cBorictBa. TpaHckpumius — Matpuuablid cuate3 PHK. Tpunammms
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AaHTUIAPAJLIENIbHOCTh, aCUMMETpUYHOCTh. (Co3peganue mampuunvlx PHK 6
aykapuomuueckou kiemxe. Hexooupyrowue PHK.

Tpancmauuss u e€ »tanbl. Yyactue TpaHcnopTHeix PHK B OuocuHTese Oenka. YcioBus OuocuHTe3a Oenka.
KomupoBanne amuHokuciot. Poib pubocom B OnocuHTE3e OEIKa.

CoepemenHvle npedcmagnenusi o cmpoenuu eenos. OpraHuzalusi T€HOMa Yy MPOKapHOT M JyKapuoT. Perymsius
aKTUBHOCTHU IeHOB y TIpokapuoT. ['unoresa onepona (P. Kako0, XK. Mano). Moaexynapuvie mexanusmovl IKCnpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecyrayuu pabomsi 2enos. Perynduus OOMEHHBIX MpOLIECCOB B KieTke. KiieTouHbIi
rOMEOCTa3.

Bupycel — Heknerounble (GOpMBI KU3HU M oOMUraTHbie mnapasuThl. CTpOEHHE TPOCTHIX M CJIOKHBIX BHPYCOB,
perpoBupycoB, OaktepuodaroB. Kuswennvui yuxn JIHK-codepocawux eupycos, PHK-cooepoxcawux eupycos,
baxmepuogazos. Obpamuas mpaHcKpunyus, pesepmasd, UHmezpasa.

Bupycubie 3aboneBanusi demoBeka, XWBOTHBIX, pacteHuit. CIIUJI, COVID-19, conuanbHble W METUIIUHCKHE
POOJIEMBI.

Buoungopmamura: uumecpayus u ananuz b6orvuux maccuos («bigdata») cmpyxmypHvix OuOIOCUYECKUX OAHHDBIX.
Hanomexnonozuu 6 buonocuu u meouyune. Ilpoepammupyemoie pynkyuu 6enkos. Cnocodowl 00cmasKu 1eKkapcms.

JlemoHcTpanuu

IToptpetsr: H. K. Konbnos, /. U. IBaHOBCKUI.

Ta6nuie u cxembl: «buocunTes Oenkay, «I'eHeTnyeckuit Koy, «Bupyce», «bakrepuodarmy.

IIpakTnyeckas padora «Co3zganue MoJEIN BUPYyCay.

Tema 8. 7ZKu3HeHHbIN HUKJ KICTKHU

Knerounsrii nuki, ero mepuoasl u perynsanus. MaTepdaza u muto3. OCOOEHHOCTH MPOIIECCOB, MPOTEKAIONIUX B
untepdaze. IloarotoBka kieTku K  jgeneHuto. IlpecuHrTeTmdeckuit  (HOCTMUTOTHYECKUM), CHHTETHMUECKHH U
MOCTCUHTETUUECKUH (MPEMUTOTUUYECKUI) TIEpUO/ibl UHTEP(Pa3bI.



Martpuunsiit cunte3 JJHK — permmukanus. punnune! perumkannu JJHK: koMmiemMenTapHOCTD, MOIyKOHCEPBATUBHBIN
CUHTE3, aHTUnapaeabHocTh. Mexanusm perutukanuu JJHK. Xpomocomsl. Ctpoenune xpomocoM. TernoMmepsl U Teomepasa.
XPpOMOCOMHBIN HAOOP KJIETKU — KapUOTHIL. [UTIIIOUIHBIN U TaljIOuIHBIA HAOOPhl XPOMOCOM. [ OMOJIOTHUHBIE XPOMOCOMBI.
ITonoBbIE XPOMOCOMBI.

[enenne xierkm — MuTo3. CTagum MHTO3a M INPOUCXOASIIME B HUX Ipouecchl. Tumbel muto3a. Kapmokunes u
LUTOKUHE3. brnosornyeckoe 3HayeHuEe MUTO3A.

Perynsuust MUTOTHYECKOTO 1TMKIIA KieTKH. [I[porpammupyemas kjaeTouHas rudesb — aromnTos.

Knerounoe siipo, xpomocombl, (GyHKIMOHAIbHAs TEHOMHKA. Mexanuzmsl npoaughepayuu, ougghepernyuposxu,
cmapenus u eubenu kiemox. «L{ugposas knemxay — buoungpopmamuueckue mooenu QyHKYUOHUPOBAHUS KIIeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxembl: « KHU3HEHHBIH LUK KIETKWY, «Muto3», «CtpoeHue xpomocom», «Permmkanus JJTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKponpenapathbl: « MUTO3 B KJIETKaX KOPEIIKA JTyKa.

JlaGoparopHasi padora «3ydueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlabopaTtopHas padora «HabGmroneHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyka (Ha TOTOBBIX MUKPOIIPETapaTax)y.

Tema 9. CTpoenue u GQyHKIUM OPraHM3MOB

buonoruyeckoe paznoodpazue opranu3mMoB. OTHOKIETOYHBIE, KOJIOHUAIbHbIE, MHOTOKJIETOUHbIE OpPTraHU3MBbI.

OCOOEHHOCTH CTPOEHUS U JKU3HEACSITENIbHOCTH OJIHOKJIETOYHBIX OpraHuM3MoOB. bakTepuu, apxew, OJHOKIETOYHbIE
rpuOBI, OJHOKJIETOYHBIC BOJOPOCIIH, APYTHE MPOTUCTHI. KOJTOHMATbHBIE OPTaHU3MEI.

B3anMocBs3b 4acTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMbI OpranoB. Opranu3M Kak €IMHOE LIEJIOE.
I'omeocras.

Tkanu pacteHuid. TUIIBI pACTUTENBHBIX TKAHEH: 00pa3oBaTelibHAsl, HOKPOBHASI, MPOBOAAIIASL, OCHOBHAs, MEXaHUYECKAs.
Oco0OeHHOCTH CTpoeHUs, GYHKIMA U PACTIOIOKECHHS TKAaHEH B OpraHax pacTeHUH.

TkaHu >KUBOTHBIX WU 4YEJOBEKA. THIIBI >KUBOTHBIX TKAHEW: SNUTENHUANIbHAS, COCIMHUTENIbHAS, MBIIICYHAs, HEPBHAS.
Oco0eHHOCTH CTpoeHus, QYHKIMA U PaCIOIOKEHHS TKaHEH B OpraHax >KMBOTHBIX U YEJIOBEKa.

Opranbl. BereratnBHbIE U T€HEpPATUBHBIE OpraHbl pacTeHui. OpraHbl U CUCTEMbI OPraHOB >KMBOTHBIX M YEJIOBEKA.
DYHKIIMY OPraHOB U CUCTEM OPIraHOB.



Omnopa tena oprann3moB. Kapkac pactennil. CkeneTrsl OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX XKUBOTHBIX. HapyxHb1il n
BHYTpEHHUI ckeneT. CTpOEeHUE U THUIIbI COEAMHEHUS KOCTEN.

JIBu>keHue OopraHu3MoB. JIBMKEHHME OJHOKJIETOUHBIX OpraHU3MOB: aMEOOMHOE, KI'YTUKOBOE, peCHUYHOE. J[BH)KeHue
MHOTOKJIETOYHBIX PACTEHHMI: TPONU3Mbl M HACTHUU. J[BMKEHHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA: MBIIIECYHAS
cuctema. Pedekc. CkeneTHble MBIIILBI U UX padoTa.

[Intanue oprann3mos. [lornomeHne BOABI, YIVIEKMCIOTO ra3a M MUHEPAJIbHBIX BELIECTB pacTeHUsAMH. [Iutanume
KUBOTHBIX. BHYTPUIIOJIOCTHOE M BHYTPHUKJIETOYHOE nuuieBapeHue. IluTtaHue MO3BOHOYHBIX JKHUBOTHBIX. OTxaemnsl
MUILIEBAPUTENIBHOTO TpakTa. [InieBapurensbHple xkenessl. [IumeBapurenpHas cucteMa 4yeaoBeKa.

Jpixanue opranusmoB. JlpixaHue pacteHuid. [[pixaHue >kuBOTHBIX. Juddy3us ra3oB yepe3 MOBEPXHOCTb KIETKH.
Koxnoe npixanue. J[pixatenbHas moBepxHOCTh. JKaOepHoe M n€royHoe apixaHue. JpIxaHue MO3BOHOYHBIX KHUBOTHBIX U
4eJIOBEKAa. JBOJIIOLUOHHOE YCJIOKHEHHE CTPOCHMS JIETKMX ITI03BOHOYHBIX KUBOTHBIX. JIpIXaTeJIbHAs CHUCTEMa 4YeJIOBEKA.
MexaHu3M BeHTWIALMU JETKUX Y NTUL U MIIEKONUTaOMX. Perynsauus npixanus. /{pixareabHbie 00bEMBI.

TpaHcriopT BEHIECTB y OpPraHu3MOB. TpaHCHOPTHBIE CUCTEMBI PACTEHHWW. TpPaHCIOPT BELIECTB y JKMBOTHBIX.
KpoBeHocHas cucrema u €€ opranbl. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX KUBOTHBIX U yenoBeka. CepJile, KpOBEHOCHBIE
cocynbl U KpoBb. Kpyru kpoBooOpaiieHus. DBOJIOLMOHHBIE YCIO0XHEHHUSI CTPOCHUST KPOBEHOCHOW CHCTEMBI MO3BOHOYHBIX
’KUBOTHBIX. PaboTa cepaua u e€ perymisiusi.

Beinenenne y opranusmoB. Beinenenue y pacreHuil. Beigenenue y kuBOTHBIX. COKpaTuTENnbHbIE BaKyoiau. Oprassl
BbIeTeHHsI. OUIbTpanus, cekpenns 1 o0paTHOE BCACHIBAHUE KaK MEXaHU3MBbI pabOThl OpraHoB BbleiaeHUs. CBSA3b MOJIOCTH
TeJa ¢ KPOBEHOCHOM M BBIACIIUTEIBHON CUCTEMaMHU. BpliesieHne y N03BOHOUYHBIX KMBOTHBIX U yenoBeka. [louku. Ctpoenue
u GyHKUIHOHUpOBaHUE HeppoHa. OOpa3zoBaHUE MOUYHU Y YETIOBEKA.

3amura y OpraHu3MoB. 3alluTa y OJHOKJIETOYHbIX OpraHu3MoB. Criopbl OakTepuid ¥ HUCThl MPOCTEUIIUX. 3alluTa Y
MHOTOKJIETOYHBIX pacTeHuid. KyTukyna. CpencTBa macCUBHOM U XUMUYECKOM 3alIUThl. OUTOHIIUIBIL.

3amuTa y MHOTOKJIETOUHBIX JKUBOTHBIX. [IOKpOBBI M MX NMPOMU3BOJHBIE. 3alUTa OpraHu3Ma ot OosnesHel. IMMyHHas
cuctema yesioBeka. KieTouHslil 1 ryMopanabHbIil UMMYHHUTET. BpoxkaAEHHBINA U pUOOpETEHHBIN crielupUYeCKUii MUMMYHUTET.
Teopust kioHanbHO-cenekTuBHOTO MMMmyHHTeTa (II. Opnux, ®. M. bepuer, C. ToneraBa). BocnanuTeiabHble OTBETHI
opranu3moB. Poiib BpOKIEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.



PazmpaxxumocTte W perynsiiusi 'y OpraHu3MoB. Pa3gpaxuMocTh y OJHOKJIECTOYHBIX OpPraHU3MOB. TaKCHCHI.
PaznpaxxumocTh u perynsuns y pacteHuil. POCTOBbIE BENIECTBA U NX 3HAYCHHUE.

HepBuas cucrema u peduieKTOpHas peryisiius y >KHUBOTHbIX. HepBHas cuctema u €€ OTAENbl. DBOJIOIMOHHOE
YCJIOKHEHUE CTPOCHMSI HEPBHOM CUCTEMBI Y KUBOTHBIX. OT/ENbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediiekc u
pediekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanbHas perynsinuss U 3HAOKPUHHAs CHCTEMA JKMBOTHBIX M 4esioBeKa. JKene3bl dHIAOKPUHHOW CUCTEMBI U KX
ropMoHbl. JleficTBue TOpMOHOB. B3auMOCBsA3b HEPBHOM M SHIOKPUHHOM cucTeM. [ unoranamo-runodusapHas cucrema.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuibr u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBbIE Bomopociny, «baktepum», «IIpocretimmey,
«Oprasbl 1IBETKOBBIX pacTeHU», «CHUCTEMBI OPraHOB IMO3BOHOYHBIX JKUBOTHBIX», «BHYTpEeHHEE CTpOEHUE HACEKOMBIX)»,
«Txanu pacrenuit», «KopHeBbie cuctembl», «CtpoeHue ctedis», «CTpoeHHue JIMCTOBOM TIACTUHKNY, « TKaHU KUBOTHBIXY,
«Ckener denoBekay», «llumeBapurenbHas cucrtema», «KpoBeHocHas cucreMa», «/lpixarenbHas cucrema», «HepBHas
cucrteMa», «Koxa», «Mpleunas cucrema», «BoiienurenbHas cucremMay, « JHIOKPUHHAs cUcTeMa», «CTPOEHHUE MBIIIIIbDY,
«MmmyHuTer», «KuieuHononoctHeie», «CxeMa NUTaHus pacTeHui», « KpoBEHOCHBIE CUCTEMBI ITO3BOHOUYHBIX KMBOTHBIX,
«Ctpoenue ruapel», «CtpoeHue miaHapun», «BHyTpeHHee cTpoeHuEe I0XAeBOTro uepBs», «HepBHas cucrema pniO»,
«HepBHast cucrema marymku», «HepBHas cucrema npecmbikarommxcs», «HepBHas cucrema nruny, «HepBHas cucrema
MIIEKOTTUTaIonuXx», «HepBHas cucrema uenoBekay», «Pedexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl OAHOKIETOYHBIX OPraHW3MOB, MUKPOMpENapaThl TKaHEH,
PAKOBUHBI MOJUTFOCKOB, KOJUICKIIMA HACEKOMBIX, HIJIOKOXHX, >KUBBIE HK3EMIUIIPbl KOMHATHBIX pAacTeHHM, repOapuu
pacTEHUI pa3HBIX OT/ACJIOB, BJIAXKHBIC Mpernaparbl >KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUICKIIMU OECIO3BOHOUYHBIX
JKUBOTHBIX, CKEJIET YeJOBEKa, OOOpyJOBaHHWE JUIsl JEMOHCTPAllMA TIOYBEHHOTO M BO3MYIIHOTO NHUTAaHUS PACTEHUH,
pacuieruieHusl Kpaxmaiia U OeJIKOB MoJl JAeiicTBuEeM (pepMeHTOB, 000pyI0BaHUE JJII IEMOHCTPAIIMH OIBITOB MO W3MEPEHHIO
AKU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEJIbHBIX ABUKEHUN, MOJIENIA TOJIOBHOT'O MO3Ta Pa3InYHbIX )KUBOTHBIX.

JlaGoparopHas padora «/3ydyeHue TKaHEN paCTEHUI.

JlabopaTopHnasi padora «/3yueHnue TKaHel )KUBOTHBIX.



JlaGoparopHasi padora «/3ydyeHue OpraHoB [IBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHUe 1 pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOXKEHHSI OpPraHU3MOB: Oecriosoe (BKIIYask BEreTaTUBHOE) U MOJIOBOE. Bubl 6ecroioro pa3sMHOKEHHUS:
MMOYKOBaHKE, CLIOPYJIAIA, (PparMeHTaIus, KIOHUPOBAHHUE.

[lonoBoe pasmuoxkeHue. IlonoBeie kneTku, win ramersl. Meno3. Cragun Mmenosa. [loBegenue xpomMocoM B MeHO3e.
Kpoccunrosep. buosiorndyeckuid CMbICT MEHO3a W IOJIOBOTO mporecca. Melo3 M €ro MeCTO B JKM3HEHHOM IHMKIIC
OpraHU3MOB.

[IpenzapoasiiieBoe pazputHe. ['amerorene3 y KUBOTHBIX. [losoBbie sxene3bl. OOpa3oBaHHWE U pPa3BUTHE MOJIOBBIX
KiieTok. Criepmarorenes u ooreHes. CTpoOeHHUE MOJIOBBIX KIIETOK.

OmnogoTBOpeHEe W AMOpPHUOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIJIOMOTBOPEHHUS: HAPY)KHOE, BHYTPECHHEE.
[TapreHorenes.

NuauBryalibHOE pa3BUTUE OPTaHU3MOB (OHTOrEHE3). OMOPHUOJIOTHS — HAyKa O pa3BUTUU OpPraHU3MOB. Mopgoeenes —
00Ha U3 2nasuvlx npobaem smopuonocuu. Konyenyus mopgocenos u moodenu mopgoeeneza. Craaum >MOpUOTEHE3A
KUBOTHBIX (Ha puMepe Jarymku). Jpoonenune. Tunsl qpobnenust. [Jemepmunuposanuoe u HedepmMuHuposarntoe opodenue.
bracmyna, munvr 6nacmyn. OcoOeHHOCTH NPOOJIEHUS MICKOMUTAIONMUX. 3apObIIIEBbIE JIUCTKU (TacTpyJssius). 3akiiaaka
OpraHoOB M TKaHEWl W3 3apOJbIIIEBBIX JUCTKOB. B3anMmHOe BIMAHME 4YacTel pa3BUBAIOLIETOCS 3apojbliia (AMOpHOHANbHAS
WHIYKIMS). 3aKiajKka TiaHa CTPOCHUSI KUBOTHOTO KaK pe3yJIbTaT MepapXUueCKUX B3aUMOJICHCTBUI TeHOB. BnusiHue Ha
AMOPHUOHATBFHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYIKAIOMICH CPEJIbI.

Poct wu pa3Butue xuBOTHBIX. I[locTomMOpuonaneHbiii mnepuon. Ilpsmoe u Hempsimoe pasButhe. Pa3Butue ¢
MeTamop(o30M y OECIIO3BOHOYHBIX M TTO3BOHOYHBIX KUBOTHBIX. broornueckoe 3HaueHUe MPSIMOTO M HEMPSIMOTO Pa3BUTHS,
WX pacrpocTpaHeHue B Mpupoje. Tumbsl pocta KUBOTHBIX. DaKTOPHI PETYJSILIUM POCTA KUBOTHBIX U ueioBeka. Craauu
MOCTAIMOPHOHAIBHOTO PAa3BUTHSA y KUBOTHBIX M 4YeloBeka. [lepmonbl oHTOreHe3a dyenoBeka. CTtapeHHe M CMEpPTh Kak
OMOJIOTHYECKHE TTPOIIECCHI.

PasmHosxenue u pasButue pacteHui. ['ametodut u cnopodur. Meio3 B )KM3HEHHOM LMKIE pacreHuid. OOpa3zoBaHue
criop B mporecce meno3a. ['amerorenes y pacrenuil. OIIoqOTBOPEHUE U PA3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BOMHOE
OIUTOIOTBOPEHHE Y IIBETKOBBIX pacTeHmit. OOpa3oBaHue U Pa3BUTHE CEMCHH.



MexaHu3Mbl peryJIaluyu OHTOINE€HE3a Y PACTCHUM U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBammun, X. llneman.

Tabmuiet u  cxembl: «BereraruBHoe pa3MHOXEHHE», «TuIBl 0ECrnojaoro pasMHOXKEHUs», «Pa3sMHOXEeHUE
XJaMHJIOMOHaAb, «Pa3zmMHOkeHne »sBrieHb», «Pa3zmMHoxkeHne ruape», «Menosz», «XpoMocombDy, «l'ameroreHesy,
«CTpoeHue SUIEKIETKH U criepMaTo30ua», « OCHOBHBIE CTaIUM OHTOTreHe3ay, «IIpsmoe u Henpsamoe pasButue», «Pa3putue
MaMCKOro xXyka», «Pa3Burue capaHum», «Pa3Burue JArymkw», «/{BoMHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX PACTEHUI,
«CTpoeHHne ceMsaH OJHOAOJIbHBIX U ABYIOJIBHBIX pacTeHU», « KM3HEHHBIM LUK MOPCKOW KamyCThl», «JKW3HEHHBIN LUK
MXa», «KU3HEHHBIN HHUKJ MAanOPOTHUKA», « KU3HEHHBIN LIMKII COCHBDY.

O6opynoBaHue: CBETOBOW MHKPOCKOII, MUKPOIIPENapaThl SUIEKICTOK W CIIEPMAaTo30ua0B, Moaenb «llukn pasButus
JIATYIIKW.

JlaGopaTopHasi pabora «/3ydueHue CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEapaTax».

IIpakTuyeckas padora «BbIsiBIEHNE NPU3HAKOB CXOJICTBA 3aPOABIIIEH TO3BOHOYHBIX )KUBOTHBIX).

JlabopaTopHasi padora «CTpoeHre OpraHOB Pa3MHOKEHHUSI BBICIIIUX PACTCHUI.

Tema 11. I'eHeTuka — HAyKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

Hcropusi cTaHOBJIEHUS M Pa3BUTHS T'€HETUKM Kak Hayku. Pabotel I'. Menpens, I'. ne ®puza, T. Moprana. Poab
OTEUECTBEHHBIX y4€HBIX B pa3Butuu reHetuku. Pabotel H. K. Konbroa, H. M. BasunoBa, A. H. benosepckoro, I'. JI.
Kapmneuenko, FO. A. ®umumuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETHMYECKHE TMOHSATUS M CUMBOJIbL. ['OMOJIOTHUYHBIE XPOMOCOMBI, AJUICJIbHBIE TE€HBI, AJIbTEPHATUBHBIC
MPU3HAKU, JOMUHAHTHBIA M PEIECCUBHBIA MPHU3HAK, TOMO3HUIOTa, TE€TEPO3UTrOoTa, YKMCTas JHMHUS, TUOPHUJbLI, TE€HOTHII,
dbenorun. OCHOBHBIE METO/Ibl FTEHETUKU: THOPUIOIOTUUECKUM, IUTOJIOTUUECKUHN, MOJIEKYISIPHO-TEHETUUECKHUH.

JlemoHcTpanuu

[Toptpetrsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H. benosepckuii, I". /.
Kapneuenko, FO. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKINY, «CXeMbl CKPEIIMBAHUS.

JlabopaTopHasi padoTa «JIpo3oduia kak 00bEKT TCHETHICCKUX HCCIICIOBAHMIN).



Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH

Monorubpuanoe ckpemmuBanue. [lepBoiii 3akoH MeHaens — 3aKoH e€IuHOOOpa3us TUOPHIIOB IMEPBOTO IMOKOJICHHS.
IIpaBuno npomuHUpoBaHus. BrTopon 3akoH MeHnens — 3aKOH paclielUieHHUs] NPU3HAKOB. LluTosIOrMuyeckue OCHOBBI
MOHOTMOPHIHOTO CKpeluBaHud. [ unoresa 4ucToThl ramer.

Ananusupyroniee ckpemuyBanue. [IpoMexyTOUHBIN XapakTep HaclienoBaHus. Paciienienue npru3HakoB MPU HETIOJHOM
JOMHUHUPOBAHUMU.

JurubpunHoe ckpemmBaHue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBHUCHMMOTO HAcjCAOBaHUS IPHU3HAKOB.
[{uTonornuyeckue OCHOBBI AUTUOPUAHOTO CKPEIIMBAHMSL.

CuennienHoe HacnenoBaHue mnpuzHakoB. Paborsl T. Moprana. CuemiieHHOE HacjlelI0BaHHE TI'E€HOB, HapyllIEeHUE
CLEIUICHUs MEXAY reHaMH. XpOMOCOMHAsI TEOPHUsI HACIIEICTBEHHOCTH.

['eHeTnka nosia. XpOMOCOMHBIN MEXaHU3M OIpEEIEHU 1MoJa. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIN U
reTeporaMeTHbIN MoJ. I'eHeTudecKkas CTpyKTypa MoJI0BbeIX XpoMocoM. HacienoBanue npu3HakoB, CHEIUIEHHBIX C TTOJIOM.

['eHoTn Kak wnemocTHas cucreMa. [lnmeloTponus — MHOKECTBEHHOE IEHUCTBUE TIeHAa. MHOMKECTBEHHBIN aJUICIIU3M.
B3aumopelictBre HeamwienbHbIX TeHOB. KoMIieMeHTapHOCTh. DnucTas. [loaumepusi.

['eHeTnueckuii KOHTPOJIb pPAa3BUTHSA PACTCHMM, >KMBOTHBIX W YEJOBEKa, a TakkKe (U3MOJIOTUYECKUX IPOIIECCOB,
MOBEJICHUS] U KOTHUTUBHBIX (yHKIUH. ['eHETHUECKHEe MEXaHW3Mbl CUMOMOTeHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IUH —
MapasuT» U «XO3IUH — MHUKpOOMOM». ['@HeTHYeCKHEe acreKThl KOHTPOJISI U U3MEHEHHUs HACJEIACTBEHHOW WH(OpMaluu B
MTOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JleMoHCTpanuu

IToprpersr: I'. Mennens, T. Mopras.

Tabmuubr u cxembl: «llepBplii M BrOpoi 3akoHbl Mengaens», «Tperuil 3akoH MeHuens», «AHaIU3UpYIOLLEE
ckpemmBanuey, «Hemomnoe nomMmuaupoBanuey, «CliemyieHHOE HaclleIOBaHNUE IPU3HAKOB y Ip030uibl», «[ €HeTHKa T0J1ay,
«Kapuorun ugenoBeka», «Kapuotun apozoduiiby, «Kapuotun nruibl», «MHOKECTBEHHBIN aijienu3my, «B3zaumosencTaue
TEHOBY.



OO6opynoBaHue: MOJIENb ISl IEMOHCTPAIMKM 3aKOHOB €IMHO00pa3vs TMOPUIO0B MEPBOT0 MOKOJICHUS U PACIICTUICHUS
MIPU3HAKOB, MOJENb i1 AEMOHCTpPAlWHM 3aKOHA HE3aBUCHMOTO HACJIEIOBAHUSA IPU3HAKOB, MOJAENb U1 AEMOHCTPalWH
CIICTUICHHOT'O HACIIeJIOBaHUS IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoTpenapar: «Jpo3odunay.

IIpakTueckas padora «l3ydenue pe3yapTaToB MOHOTHOPHUIHOTO CKPEIIUBAHUS Y APO30(PUITB».

IIpakTnyeckas padora «/3ydyeHue pe3yabTaToOB IUTMOPUTHOTO CKPEUIUBAHUSA Y APO30(DUIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

BzaumosneiictBue renoruna u cpeasl npu dopmupoBanun ¢denotuna. M3meHunBoCTh Mpu3HakoB. KauecTBeHHbIE U
KOJINYECTBEHHBIE MTPU3HAKU. BUIbl N3MEHUMBOCTHY: HEHACIICICTBEHHAS U HACJIEICTBEHHAS.

MonudukanronHas H3MEHUYMBOCTb. Ponb cpeabl B (QopMUpOBaHUM MOAM(PUKALMOHHON H3MEeHYMBOCTH. Hopma
peakuuu mnpu3HaKa. Bapuanmonublii psin w BapuwanuonHas kpuBas (B. Horanmncen). CpoiicTBa Moau(UKannOHHON
W3MEHYMBOCTH.

['eHoTHUNMYeCcKasi U3MEHUYUBOCTh. CBONCTBA T€HOTUIIMYECKOW M3MEHUYMBOCTU. BUABl Fr€HOTUNMMYECKON U3MEHUYMBOCTH:
KOMOWHATUBHAS, MyTal[MOHHA.

KoMOuHaTtuBHasT M3MEHYMBOCTh. MeWO3 M TOJIOBOM TPOILECC — OCHOBA KOMOWHATHBHOW W3MEHUYMBOCTH. Poib
KOMOWHATUBHON U3MEHUMBOCTHU B CO3/JaHMU T€HETHUECKOTO Pa3HOOOpa3us B Mpeiesiax OJJHOrO BU/IA.

MyTanmoHHasi U3MEHUYUBOCTh. BUibl MyTaluii: TeHHbIE, XPOMOCOMHBbIE, TeHOMHbIE. CTIOHTaHHBIE U UHAYLIUPOBAHHBIC
MyTaluu. faepHele W nUTOILIa3MaTuyeckue myrtanud. COMAaTUYECKUE W TMOJOBble MyTauuu. [[pUYvMHBI BO3HUKHOBEHUSA
MyTauuii. MyTareHbl U UX BIUSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO Mpolecca. 3aKOH rOMOJIOTUYECKHUX
psnoB B HacieAacTBeHHOM n3MeHunBocTH (H.W. BaBuiioB). BHesiiepHas "3MEHUMBOCTD U HACJIEICTBEHHOCT.

Onucenemura u dNUSEHOMUKA, POJIb INUSEHEMUYECKUX (DaKmopos 8 HaAc1e008anuU U USMEHYUBOCTNU (DeHOMUNUYECKUX
NPUZHAKOB Y OP2AHUBMOB.

JlemoHcTpanuu

[Toprpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuiios.

Tabnuiel U cxeMbl: «Buabsl nuameHUnBOCTHY, «MoauduKkanmoHHas U3MEHYMBOCThY, « KOMOUHATHUBHASI U3MEHYUBOCTDY,
«Meito3y», «OmnooTBOpeHueY, «I eHeTnueckue 3a00eBaHus YeIOBeKay, « BUabl MyTaluii.



OOopynoBaHue: *KuBble M repOapHble SK3EMIUISIPbl KOMHATHBIX pAacTeHUi, pUCyHKU ((poTorpaduu) >KUBOTHBIX C
pa3IMYHBIMU BUJIAMH U3MEHYUBOCTH.

Jlabopatopnas padGora «JVccienoBanue 3aKOHOMEpPHOCTEM MOAMGPUKAIIMOHHONW U3MeHYMBOCTH. [locTtpoenue
BAPUALIMOHHOTO Psiia U BApUALMOHHON KPUBOW».

IIpakTnyeckas padora «Myrtauuu y 1po30¢puibl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eneTnka yesi0BeKa

Kapuotun uenoBeka. MexayHapoaHas IporpaMma HCCIEJOBaHUS T€HOMa 4YejoBeKa. MeToibl M3yYEeHHs] T€HETHUKH
YyeJioBeKa: TeHEAIOTMYeCKHil, OJU3HELOBbIM, IMTOTEHETUYECKUN, MOMYJSALUOHHO-CTATUCTUYECKUM, MOJEKYJISIPHO-
reHeTnyeckril. COBpEMEHHOE ONPENEIICHNE IEHOTHUIIA: ITOJITHOTEHOMHOE CEKBEHUPOBAHNUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
noMmotpio [1P-ananuza. HacineacTBenHbie 3a00eBaHus YeiaoBeka. [ eHHbIE 1 XpOMOCOMHBIE 00JIe3HM YyeaoBeka. boyesnu ¢
HACJIEICTBEHHON MPEAPACIIOIO0KEHHOCTHI0. 3HAUEHNE MEIUIIMHCKON T€HETUKH B IIPEIOTBPAILCHUH U JICUEHUN N€HETUYECKUX
3a0o0sieBaHUI yenoBeka. MeauKo-reHeTnyeckoe KoOHCyIbTupoBaHue. CTBONOBbIE KIETKU. [IOHATHE «T€HETUYECKOTO Tpy3ay.
OTUYecKre acreKThl UCCIEA0BAHUM B 001aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckune (akTOpbl MOBBHIIICHHON YyBCTBUTEIBHOCTH Ue€JIOBEKa K (DU3MUECKOMY M XHMHUYECKOMY 3arps3HEHHIO
OKpYy Karolei cpenbl. ['eHeTnyeckas npeapacroaoKeHHOCTh YeJIOBEKA K aTOJOTHSIM.

JlemoHcTpanuu

Tabmuupl u cxemsl: «Kapuotun denoBeka», «MeToabl U3yUYEeHUs] TEHETHKU 4YesloBeKa», «I'eHeTnueckue 3aboseBaHus
YEJIOBEKA.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cenrekunst OpraHusMoB

JlomecTtukanus W cenekuus. 3apoXkIEHUE cenekuum u jgoMectukaunu. Yuenne H. WM. BasumoBa o Llentpax
MPOUCXOXKICHUS 1 MHOT00Opa3ust KyJbTYpHBIX pacTeHuil. Posib cenexunu B coO3gaHNN COPTOB paCTEHUI U MOPOJ] )KUBOTHBIX.
Coprt, nopoja, mramMm. 3aKOH TOMOJIOTUUECKUX PSJIOB B HacieacTBeHHOM u3aMeHunBocty H. 1. BaBuiioBa, ero 3HaueHue ajis
CEJICKIIMOHHOU PabOoThI.



MeTtonbl ceneKUMOHHOW padoThl. MICKyCCTBEHHBIM OTOOp: MacCOBBI M MHAMBUAYAJIbHBIM. DTanbl KOMOMHALMOHHOM
cenekiuu. VcnpiTanre mpou3BoauTeIei o moTOMCTBY. OTOOp 1O T€HOTHIY C MOMOIIBIO OIEHKH (PEHOTHITA TTOTOMCTBA U
0TOOp 10 TEHOTHUITY ¢ nmomMotibio ananuza JIHK.

NcKkycCTBeHHBIM MyTareHe3 Kak METOJI CEJEKIIMOHHOW paboThl. PaaualimoHHBI M XMMUYECKMM MyTareHe3 Kak
UCTOYHUK MyTalui y KyJIbTYpHbIX (GopM oOpranu3MoB. lcnonb3oBaHME TE€HOMHOTO pEIaKTUPOBAaHUS M METOJOB
pexomOuHaHTHBIX JIHK 11t momydeHns uCXoIHOTO MaTepHuata Jijisl CEJICKITUH.

[Tonyyenue nonurmonnoB. BHyTpuBumoBas rubpuauzaius. BIu3kopoACTBEHHOE CKpENIMBaHWE, WM WHOPUIUHT.
HepoacTBeHHOe ckpemuBaHue, wid ayTOpuauHr. ['erepo3uc u ero npuyuHbl. Vcmosib3oBaHHE reTepo3rca B CEJICKIUU.
Otpnanénnas rubOpuauzauuda. lIpeogosienune Oecrioauss MEXKBHIOBBIX THOPUAOB. JlOCTHMKEHUS CENEKIMU pacTeHUH u
YKUBOTHBIX. «3€1€HAs PeBOIOYUsL).

CoxpaHeHue U U3yYEHUE F€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUW U UX JUKUX POJAYEH JIJIsi CO3IAHUSI HOBBIX
COPTOB U THUOPHUIOB CEIbCKOXO3SUCTBEHHBIX KYJIBTYp. M3yuenue, coxpanenue u ynpasjieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICTIOBBIX HCUBOMHBIX 8 YENAX VIYUULEHUs CYUIeC8YIOWUX U CO30AHUS HOBbLX NOPOO, TUHULL U
KpOCCO8, 8 MOM YUcie ¢ NPUMEHEHUEM COBPEMEHHLIX MEMO008 HAYUHbIX UCCAe008AHUL, NepedosblX uodell U nepcneKmueHbIX
MEexXHONI02UU.

JlemoHcTpanuu

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypun, I'. /. Kapneuenxo, I1. I1. Jlykpauenko, b. JI. Acraypos, H. bopnoyr, /1. K.
benses.

Tabmuubl u cxembl: «L{eHTpBI MPOUCXOKACHUS U MHOTO0Opa3usi KyJbTYPHBIX PACTCHHiI», «3aKOH TOMOJIOTHYECKUX
PAZIOB B HACJIEACTBEHHON U3MEHUYMBOCTHY, «MeToabl cenekiuny, «OTaaéHHas ruopuanzanus», «MyTtareHesy.

JlaGoparopHasi pabora «/3ydyeHrue COpTOB KyJIbTYPHBIX PACTEHHI U MTOPOJ TOMAIIHUX KUBOTHBIX).

JlabopaTopHasi padora «/3yueHre METO/I0B CEJICKIIUA PACTCHUIN.

IIpakTueckas padora «IIpuBHUBKa pacTeHUIN.

Ikckypceusi «OCHOBHBIE METOABI U JIOCTHUKEHUS CEJICKIIMU PACTEHHM M JKMBOTHBIX (HA CEJEKIIMOHHYIO CTaHIIMIO,
IJIEMEHHYIO (epMy, COPTOMCHBITATENILHBIM YYacTOK, B TEIUIMYHOE XO34MCTBO, B J1IA0OpATOPUIO arpOyHUBEPCHUTETA WU
HAay4YHOT'O LEHTPA)».



Tema 16. buorexHoJ10rus U CHHTETHYECKAasA OMOJIOT U

OOBEeKTbI, HCIHOJb3yeMble B OHOTEXHOJOIMHM, — KJICTOYHBIE M TKAHEBBIE KYJIbTYpPBhl, MHUKPOOPTaHU3MBI, UX
XapakTtepucTuka. TpaaunuoHHass OMOTEXHOJIOTHS: XJIEOONEUYEeHHE, IMOJIyYeHHUE KHCIOMOJIOYHBIX HPOAYKTOB, BHUHOJEIHE.
Muxkpobuonornyeckuid cuHTe3. OOBEKThI MHUKPOOHOJOTMYECKUX TexHosoruil. I[Ipou3BoicTBO Oenka, aMHUHOKHUCIOT H
BUTAMUHOB.

CozlaHue TEXHOJIOTMI M WHCTPYMEHTOB ILIEJICHANPABICHHOIO HW3MEHEHUS M KOHCTPYWPOBAHUS I€HOMOB C LEJbIO
MOJTyYEHUS! OPIraHU3MOB U UX KOMIIOHEHTOB, COJIEPKAIMX HE BCTPEUAIOIIUECS B IPUPOI€ OMOCUHTETUUECKUE MTYTH.

Knerounass unxenepus. MeToJibl KyJabTyphbl KJIETOK U TKaHEH pacTeHUM U kUBOTHBIX. KpuoOanku. ComaTuyeckas
ruOpuau3anus M COMaTUYEeCKMi »MmOpuoreHe3. lcnosb3oBaHue TramjowoB B CelIEKUUM pacTeHuil. [lonyuyenue
MOHOKNIOHANbHLIX anmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHLIX anmumen 6 meouyune. VICKycCTBEHHOE
OIUIOJOTBOPEHUE. PEKOHCTPYKIMSA SMIEKIETOK M KIOHUPOBAaHME >KMBOTHBIX. MeETOJ TpaHCIUIAaHTALMUA sAIep KIETOK.
Texnonozuu 0300posneHus, KyIbmusuUpo8arHus U MUKPOKIOHANIbHO20 PA3SMHONCEHUSL CEbCKOXO3AUCMEEHHBIX KYIbMYP.

XpoMOCOMHass M reHHas HHKeHepus. VCKyCcCTBEHHBIM CHHTE3 T€Ha M KOHCTpyupoBaHue pekomOuHaHTHbIX JIHK.
Co3zoanue mpanczentvlx opeanuzmos. JJOCTUKEHNS U IEPCHEKTUBBI XPOMOCOMHOW Y TEHHOW MH)KEHEPUU. DKOJIOTHYECKUE U
TUYECKUE TPOOJIEMbI TEHHOW NHKEHEPUU.

Menuuunckue OuorexHosioruu. I[loctreHomuas mudporas MenunuHa. [II[P-muarnoctuka. MeTabosoOMHBIN aHaIu3,
TEHOLICHTPUYECKUM aHAJIM3 ITPOTEOMA YEJIOBEKA ISl OLIEHKHA COCTOSIHUSA €r0 310pOBbs. MCIoap30BaHNE CTBOJIOBBIX KIIETOK.
Tapretnas Ttepanust paka. 3D-OmoumkeHepus isi pa3paboTKu (yHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3/1aHUsl KOMIUIEKCHBIX TKaHEH COYeTaHUEM TEXHOJOTHMH TpEXMEpPHOro OMONPUHTUHIA U cKapQOIAUHra ISl pelIeHus
3a/1a4 MEPCOHAIM3UPOBAHHON MEULIUHBI.

CozaHue BEKTOPHBIX BakKIMH C LEJbl0 OOecrnedyeHuss KOMOMHUPOBAaHHOW 3amuThl OT Bo30yauteneir OPBU,
YCTaHOBJIEHHE MOJIEKYJISIPHBIX MexaHu3MoB (QyHkironupoBanus PHK-coaepxamumx BUpycoB, BEI3BIBAIOIINX 0COO0 OMACHbIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuub! 1 cxeMbl: «Vcnob30BaHE MUKPOOPTAHU3MOB B TPOMBILIUIEHHOM ITPOU3BOACTBEY, «KIleTouHas HHKEHEpUs»,
«I'eHHas UHKECHEPU».



JlabopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOJIOTUM.

IpakTuueckas padora «llosyyeHne MOJIOUYHOKHUCIBIX TPOTYKTOBY.

JOKcKkypeusi «bHOTEXHONOTUST — Ba)KHEHIIash MPOU3BOAMUTENbHAS CHJIA COBPEMEHHOCTH (Ha OHMOTEXHOJOTHYECKOE
MIPOU3BOJICTBO)».

11 KVIACC

Tema 1. 3apo:kaeHue u pa3BUTHE IBOJIOIMOHHBIX NMPeEACTABJIEHNI B 0MOJI0THH

OpomonmonHas Teopust Y. [JapBuna. [Ipeanocbuiku BO3BHUKHOBEHUS NapBUHU3MA. JKU3Hb U HAy4Has AESITENbHOCTH Y.
JlapBuHa.

JBwxyne cwibl 3BomonuMd BUgoB 1o Y. JlapBuHy (BbICOKAasi WHTEHCUBHOCTb DPa3MHOXKEHHS OPraHU3MOB,
HACJIeICTBEHHAs! N3BMEHUMBOCTh, OOpH0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunrernuecko Teopuu sBomtonuu (CT3). Heditpanbnas Teopus sBomtonuu. CoBpemMeHHas
ABOJIIOIIMOHHAS OMOJIOTHs. 3HaUeHUE YBOTIOIIMOHHON TEOPUHU B (POPMUPOBAHUM €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JleMoHCcTpanun

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kroswe, Y. {apsun, C. C. UerBepukos, U.
. llImansraysen, /. Xonnein, . K. bensies.

Tabmuiel u cxembl: «Cucrema xuBoit npupoasl (o K. Jlunuerw)», «JlectHuna >xuBbix cymiectB (o Jlamapky)»,
«MexanusMm (GopMHUpOBaHUS MPUCIIOCOONICHUI Yy pacTeHuil W kuBOTHBIX (mo Jlamapky)», «Kapra-cxema Mapuipyta
nytemectBust Y. Jlapsuna», «Haxoaku Y. [lapBuna», «®Dopmbl 0opbObI 3a cymiecTBoBaHue», «llopoapl romyGei»,
«MHoroo6pasue KyibTypHBIX (HOpM KanmycTb», «[lopoasl JoMamHUX KMBOTHBIX», «Cxema o0pa30oBaHus HOBBIX BHUJIOB (110
Y. JlapBuny)», «CxeMa COOTHOIIEHHUS ABWXKYIIMX CHJI SBOJIOIMUN», «OCHOBHBIE IOJOKEHHUS CHUHTETHUYECKON TEOpUH
ABOJTIOLINI.

Tema 2. MuUKpPO3BOIIOLNS U €€ Pe3yJIbTATHI



[Tonynsauusa Kak sneMeHTapHasi eAuHUIa 3BoMoIUMU. COBpPEMEHHBIE METO/Ibl OLIEHKHM M€HETHYECKOTO pa3sHOoOpa3us u
CTPYKTYphl Tonmynsuuid. M3meHeHne TeHOPOHIA TMOMYJISIUU KaK »3JIEMEHTApHOE 3BOJIOIHMOHHOE SIBJICHHE. 3aKOH
reHetruueckoro paBHosecus Jx. Xapnau, B. Baitn6epra.

OnemenTapHble (aKTOphl (ABMKYILIUME CHIIbI) 3BONMIONUMU. MyTanumoHHbI mpoiecc. KomOMHaTUBHAS WM3MEHYHUBOCTb.
Hpeiid reHoB — ciaydaliHble HEHANpPABJIECHHbIE U3MEHEHUS! YacTOT ajieNed B nmomyJsiuuax. DPdekT ocHoBatens. Ighgexm
oymuliouHo2o eopaviuka. CHUNCEHUE 2eHemUu4ecKo20 pasHooopasus: npuyunsl u cieocmsus. llposenenue sghgpexma opetigha
2eHO08 8 Oonvuwux u manvix nonynayuax. Murpamuu. M3omsuus nomysisiui: reorpadguyeckas (IpOCTpaHCTBEHHAs),
ouonornyeckas (penpoyKTUBHAS).

EcrectBeHHblil 0TOOp — HampabBisitouuid ¢aktop 3BoonUU. DOpMbI  E€CTECTBEHHOTO OTOOpa: JBIKYIIUU,
CTAaOMIM3HUPYIOMUH, paspbiBatomuii (au3pyntuBHBINA). [lonoBoit oTO0op. BO3HMKHOBEHWE ¥ SBOIIONUS COIHMAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[Tprcnoco6IeHHOCTh OPraHU3MOB KaK pe3yJIbTaT MUKPOIBOIIONMU. BO3ZHUKHOBEHHE MPUCTIOCOOICHUIM Y OpraHU3MOB.
Apomopdo3bl 1 uanoanantauuu. Ilpumepbl NpUCHOCOONEHH y OpraHu3mMoB: MOPQOJIOrHYecKue, (U3NOJIOTHUECKUE,
OnoxuMHuyecKue, nopeaeHIeckre. OTHOCUTEIBHOCTh MPUCITOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kxputepun u cTpykrypa. BugoobpaszoBanue Kak pe3yiabTaT MUKpo3BoJtonuu. M3omsius — kiro4eBoit paxtop
BU1000pa3oBanus. Ilytm u  cmocoObl  BujoOOpazoBaHus: ajjonaTpudeckoe (reorpaduyueckoe), CUMIATPUUIECKOE
(?KOJIOTUYECKOE), «MTHOBEHHOE» (MOJUILIOUU3AIUS, THOpUu3aius). [[IuTe1sHOCTh HBOTIOIMOHHBIX ITPOIIECCOB.

Mexaau3Mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb 3BOSIONIMOHHON OMONIOTHH B pa3palOTKE HAYYHBIX METOJIOB COXpaHeHUs OuopaszHooOpazvs. MUKpPOIBOIIONUS U
KOABOJIIOIMS MApa3UTOB U UX X035€B. MeXxaHu3mbl (POPMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM U CHOCOOBI OOPHOBI €
HEW.

JlemoHcTpanuu

[Toptpetsl: C. C. YeTBepukos, 3. Maiip.

Tabnuupl U cxeMbl: «MyTalMOHHAs U3MEHYUBOCTBY, «[lonmydinonHas cTpykTypa Buga», «CxeMa nposiBIeHUs 3aKOHa
Xapaun—BaitnOepray, «/I[BHkKyliue CHIIbI 3BONIOLUNY», «IJKOJOTMYECKass HW30JsLUMA TOMYJSUUNA CEeBAaHCKOW (openny,
«I"eorpadmyeckast M30JISIUS TUCTBEHHUIIBI CHOUPCKOI 1 TMCTBEHHHUIIBI IAypCKoity, «[lomysiinoHHbIe BOJHBI YUCICHHOCTH



XUIIHUKOB U XKEPTB», «CxeMa JeHCTBUS €CTECTBEHHOro 0T00pa», «Dopmbl 00pbObI 3a cyniecTBOBaHUEY», « HIyCTpHUanbHbII
MenaHu3zMy», «KuBble wnckonaembie», <«IloKpoBUTEIBCTBEHHAsE OKpacka KMBOTHBIX», «lIpenympexpatomas okKpacka
KUBOTHBIX», «Dusnonorudyeckue agantanuny, «lIprucnocobieHHOCT, OpraHu3MOB U €€ OTHOCUTEIBHOCTHY, «Kpurepun
BUna», «Bunel-nBoiiHukmy, «CTpykTypa BHAa B npupoae», «CrnocoObl BugooOpazoBaHus», «l'eorpaduueckoe
BHUJ1000pa30BaHuE TPEX BUJOB JaHABIIICH, « IKOJIOTHUECKOE BHUI000pa30BaHuEe BUIOB CUHUI, «[lomumiaonasl pacTeHUR»,
«KamycTHo-peneunsiit THOpHUIT.

O6opynoBanue: repOapuu pacTEeHUM, KOJUICKIIMM HACEKOMBIX, uUydesia MNTHUI] U 3BEped C MpUMEpaMu PazIudHBIX
NPUCIIOCOOJICHU, 4ydYesla NTUI[ W 3BEeped pasHbIX BHJIOB, repObapuy pacTeHuid OJM3KUX BHJIOB, 0OOpa30BaBLIMXCS
Pa3IMYHBIMU CIIOCOOaMU.

JlabopaTtopHasi pa6oTa «BrIsiBIeHNe N3MEHYMBOCTH Y 0OCOOEH OTHOTO BUIA.

JlabopaTtopHnas padora «IIpucnoco6iennst OpraHu3MoB U X OTHOCHTEIIbHAS 11€71eCO00Pa3HOCThY.

JlabopaTopHasi padora «CpaBHeHHE BUIOB MO MOP()OJIOTUUECKOMY KPUTEPHUIOY.

Tema 3. Makpo3Boaouus U eé pe3yJabTaThbl

Metonbl u3ydeHusi MakpodBostonuu. I[lajeoHTonorndeckne MeToabl M3ydeHus sBoitonuu. [lepexomubie GopMbl u
buoreHeTHYeCcKre psabl OPraHu3MOB.

buoreorpaguueckue wmeronbl wu3ydeHust sBoitouuu. CpaBHeHue ¢Giopbl U (dayHbl MaT€pUKOB U OCTPOBOB.
buoreorpadguueckue odnactu 3eMin. BUabl-3HIEMUKU U PEITUKTHI.

DOMOPHOJIOTUYECKHE W CPABHUTEITHLHO-MOP(HOIOTHIECKUE METOMBI MU3YUYCHHS JBOJIONUHU. | €eHETHYeCKne MEXaHWU3MbI
ABOJIIOLIMM OHTOT€HE3a U MOSIBIEHUS 3BOJIOIMOHHBIX HOBIIECTB. [ OMOJIOTHUYHBIE U AHAJIOTUYHBIE OpraHbl. Py1inMeHTapHbIe
Opranbl M aTraBU3Mbl. MOJIEKYJSIPHO-T€HETUYECKUE, OMOXMMHUUYECKHE M MaTEeMaTHYECKHUE METOJbl M3YyUEHHUS SBOJIIOLHH.
['omonoruunbie reHsl. COBpEMEHHBIE METO/IbI IOCTPOCHHS (PUIIOTEHETUUYECKUX JIEPEBHEB.

XpOMOCOMHBIE MyTallMX U SBOJIIOIUSI TEHOMOB.

OO6mue 3akoHOMEpPHOCTU (TIpaBuia) IBOMOIUH. [Ipunyun cmensvt @ynxyuii. HeoOpaTUMOCTh HBOMIOIUU. AJanTUBHAS
panuanus. HepaBHOMEpHOCTb TEMIIOB 3BOJIFOLIAH.

JleMoHCTpanun

[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromiep, O. I'ekkerns.



Tabmuupbl 1 cxembl: «DUIOreHETHUECKUI P JIOAIn», «APXEONTEPUKCY, «3Bepo3yobie suiepb», «Crerouedanbn,
«Punnoduter», «CeMeHHbIE TanmopoTHUKW», «buoreorpaduueckue 30HbI 3emumy», «Jlpelid KOHTHHEHTOB», «PemuKTHI»,
«HavanbHble cTaguu SMOPUOHATIBLHOTO PA3BUTHUS MO3BOHOUYHBIX YKUBOTHBIX», «['OMOJIOrMYHBIE U aHAJIOTHMYHBIE OPIaHbI»,
«PynuMeHTbI», «ATaBU3MbI), «XpOMOCOMHbIE HAOOpHI YEJIOBEKAa M IIMMIAH3e», «[JlaBHbIE HAMpaBlIEHUS 3BOJIIOIUNY,
«OO01111e 3aKOHOMEPHOCTH IBOJIIOIIUNY.

ObopynoBaHue: KOJUICKIMH, TrepOapuu, MYJSHKM HCKOMAeMbIX OCTAaTKOB OPraHU3MOB, MYJSDKA TOMOJIOTMYHBIX,
AHAJIOTUYHBIX, PYIUMEHTAPHBIX OPraHOB U aTAaBU3MOB, KOJUICKLIUA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe sKU3HA Ha 3emJie

HayuHble rumore3bl MPOUCXOXKJCHUS KU3HU Ha 3emie. AOuoreHe3 u maHcrepMmus. J[oHaydHble MpECTaBICHUS O
3apOXKJICHUH JKU3HMU (KpealMoHU3M). ['MIoTe3a MOCTOSIHHONO CamMO3apOKIACHUS XU3HHM M €€ ONpOBEP)KEHHE onbiTamMu D.
Penu, JI. Cmannanuanm, JI. [Tactrepa. [IpoucxosxieHne >KM3HA B aCTPOOUOJIOTHSI.

OcHOBHBIE ATamnbl HeopraHUdeckoi sBonmtonuu. [lnanerapHas (reojioruyeckas) 3BOJIIOIMSA. XHUMHUUYECKasl SBOJIOLKA.
AOUOTeHHBIN CUHTE3 OpraHrYecKux BemiecTB u3 Heopranumdeckux. OnbiT C. Mumuiepa u I'. FOpu. O6pazoBaHue noinumepon
u3 MmoHomepoB. KoamepBarnas rumoteza A. M. Omapuna, rumnore3a nepBudHoro OynboHa JIk. XonmeiHa, reHeTHYeCcKas
runore3a [. Mémnepa. PubGosumer (T. Yek) um rumoreza «mupa PHK» V. T'mnbepra. dopmupoBanue memOpaH u
BO3HUKHOBEHUE MTPOTOKJIETKH.

Hcropus 3emnum m Meronbl €€ u3ydeHHs. lckomaemple OpraHMYeCcKHE OCTAaTKH. ['€0XpoHOnorus M €€ MeETOHBI.
OTtHOcuTeNbHAsA U a0COMIOTHASI TEOXPOHOJIOTHS. ['€0XpOHONIOrnyecKas iKaa: 30Hbl, 3pbl, HEPUObI, STTOXH.

HauanpHble 3Tanbl opraHudeckoi sBostouuu. [losiBaeHHE M 3BONIONUS MEPBBIX KJIETOK. DBOJIIOLMS MeTadboIu3Ma.
Bo3nukHoBeHne nepBbix skocucTeM. CoBpeMeHHbIE MUKpPOOHbIE OMOIUIEHKM Kak aHaJIoOr MEpBbIX Ha 3emile COOOIECTB.
Crpomaronutsl. [IpokaproTHl M DyKapruOTHI.

[Tpoucxoxnenue sSykapuoT (cuMOuoreHe3). OBONIOIMOHHOE TMPOUCXOXKIAEHHE BUpPYCOB. I[IpouncxoxaeHue
MHOI'OKJIETOYHBIX OPTaHU3MOB. BO3HUKHOBEHHE OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMM BBICIIMX pacTeHuil. OCHOBHbIE apoMopdo3bl pacTeHuM. BbIxon pacteHuit Ha cymry.
[losiBIIEHME CIOPOBBIX PACTEHUI U 3aBOEBaHUE UMHU cyliu. CeMeHHbIe pacTeHus. [Iponcxox1eHre BETKOBBIX PACTEHHI.



OcCHOBHBIE 3Tallbl 3BOJIIOLMH KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(03bl )KUBOTHBIX. Benpackas (ayna. KemOpuiickuii
B3PbIB — TOSIBJIEHUE COBPEMEHHBIX THUMNOB. llepBbie XOpaoBbie KUBOTHbIE. JKU3HH B BOJE. DBOJIOUHUS IMO3BOHOYHBIX.
[Tpoucxoxnenue ampuoduii u pentunuii. [Ipoucxoxaenue miexonutaronux u nruil. [IpuHnun kimodeBoro apomopdosa.
OcBoeHne 6€CrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3Butue >xu3Hu Ha 3emie MO dpaM W MEpuoAaMm: apxeul, MpoTepo30il, majneo3oil, Me3030, KaitHo30u. OO1ias
XapaKTEepUCTHKA KJIMMara M TEOJIOTMYECKUMX TmpoueccoB. [losBiieHMe w® pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero ycliOBUS U BIMSHUE HA Ta30BbIi cOCTaB aTMOC(hepHI.

MaccoBble BBIMUpPAHUS — 3KOJOTMYECKHE KPHU3UCHI mpouuioro. [IpuuMHBI M CHEACTBUS MACCOBBIX BBIMHUPAHMUIA.
CoBpeMEeHHBII IKOIOTUYECKUI KpU3uC, ero ocooeHHocTu. [Ipodnema coxpanenus OuopazHooOpas3us Ha 3emiie.

CoBpemeHHas cuctema opranndeckoro mupa. [IpuHiumnel knaccudukanum opraHu3MoB. OCHOBHBIE CHCTEMATHYECKUE
IPyNIbl OPraHU3MOB.

JemoHcTpanuu

[Toptpetrsr: @. Penqu, JI. Cnannanuanwu, JI. Ilacrep, . 1. MeunukosB, A. U. Onapun, /[x. Xonnenn, I'. Mémnep, C.
Munnep, I'. FOpu.

Tabmumer u cxemsl: «Cxema omnbita @. Penn», «Cxema omnbita JI. Tlactepa mo M3ydeHHIO caMO3apOKACHUS KU3HI,
«Cxema onbita C. Musnepa, I'. FOpu», «9Tarbl HEOpraHM4ecKon dBOIOLUNY, «I'eoXpoHoornueckas mkana», « HauanpHbie
3Tambl OPraHUYECKON 3BONOIMNY, «Cxema oOpa3oBaHUs 3YKApUOT MyTEM cuMOuMoreHnesza», «CucreMa »UBOH HPHUPOABD»,
«Ctpoenue Bupyca», «Apomopdo3bl pacteHmit»y, «PuHMOGUTHY, «OITHOKIETOYHBIE BOJOPOCIN», «MHOTOKJIETOYHBIC
BoJopocimy, «Mxmy», «llanoporaukn», «l'onocemeHHble pacTeHus», «OpraHbl BETKOBBIX pacTeHUi», «Cxema pa3BUTHS
KUBOTHOTO  MHUpPa», «ApoMopdo3bl KHUBOTHbIX», «lIpocredimmey, «Kumeunononoctusie», «lIlmockue uepBu»,
«Unenucronorue», «PoiOb», «3eMHOBOJIHBIEY, «IIpecmbikatonuecs», «IItuuby, «MiekonuTtatomuey, «Pa3zButue *Ku3HU B
apXxenckou 3pe», «Pa3BuThe )XU3HU B MIPOTEPO3OUCKON 3pe», «Pa3sBUTHE KU3HU B MAIECO30MCKOM 3pey», «Pa3BuThe XU3HU B
M€30301CKOM 3pey, «Pa3zBuTue ®KU3HU B KailHO30MCKOM 3pey», « COBpEMEHHAsi CUCTEMa OPraHUYECKOrO MUPay.

O6opynoBaHue: repbapuu pacTeHU Pa3IMUHBIX OTIEIOB, KOJIJIEKIIMM HACEKOMBIX, BJIQXKHBIC MpenapaThl KUBOTHBIX,
PAaKOBHUHBI MOJUIIOCKOB, KOJJIEKIUH HWIJIOKOXHUX, CKEJIEThI MO3BOHOYHBIX YKUBOTHBIX, Uydesa NTUL U 3BEPEH, KOJUICKIUU
OKaMEHEJIOCTEM, MOJIE3HBIX UCKOIAEMBIX, MYJISIKA OPTaHUYECKHUX OCTAaTKOB OPraHU3MOB.



BupryaabsHnas naboparopnasi padora «MoaenupoBanue onbiToB Musuiepa—tOpu 1o n3ydyeHnio aOMOreHHOro CUHTE3a
OpPraHUYECKUX COSIUHEHUN B IEPBUUHOM aTMochepey.

JlabopaTtopHas padora «/3y4eHue 1 ONUCaHUE UCKOMAEMBIX OCTaTKOB JIPEBHUX OPraHU3MOB).

IIpakTnyeckas padora «/3ydyeHre ocoOEHHOCTEN CTPOCHUS PACTEHUN PA3HBIX OTAEIOBY.

IpakTuueckas padora «3yyeHue 0COOEHHOCTEN CTPOCHUS TO3BOHOYHBIX JKUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eja0BeKa — AaHTPOMOreHe3

Paznenel 1 3agaun aHTpONIOI0ruK. MeTo1bl aHTPOIIOJIOT U H.

CraHOBIJIEHUE IPEACTABIEHNUN O TPOUCXOKIECHNUN YeJoBeKa. Penurnosneie Bo33peHusi. COBpEMEHHBIE HAYYHbIE TEOPHUU.

CxoACTBO 4enoBeka ¢ KMBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHHE 4yenoBeKa. CBUAETENBCTBA CXOACTBA YEIIOBEKA C
KUBOTHBIMHU:  CPaBHHUTEIbHO-MOp(doIoruueckue, >SMOpUOIIOTUYECKUE, (DU3HOIOr0-OMOXUMHUYECKHUE, IOBEACHUYECKUE.
OTinuns yenoBeka OT )KUBOTHBIX. [IpAMOX0XkKAEHUE U KOMIUIEKC CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BruTHE roJOBHOTO MO3ra U
BTOPOM CUTHAJIBHON CUCTEMBI.

JBrxymue cunbl ((pakTopbl) aHTpOINOreHe3a: OHOJOrMyeckue, couuanbHble. COOTHOLIEHHWE OHOJOTMYECKUX H
COLIMAIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIEC CTaJUU aHTpororeHe3a. PanHue yenoBekooOpa3Hbie 00e3bsiHbI (TPOKOHCYJIIbI) M PAHHUE MOHTHABI — 00IIHe
MPEIKU 4e0OBEKOOOpa3HbIX 00€3bsiH U JIoACH. ABCTPATIONUTEKH — JABYHOTHE MPEIKH Jtojield. YenoBek yMmenblid, NnepBble
U3rOTOBJIEHUA Opyaud Tpyaa. YenoBek NpsIMOXOA[IIMKA W TEPBBIM BbIXOA JrOJeH 3a npenensl Adpuxku. Yenosek
reinens0eprckuii — OOIMMiA MPEeIOK HEeaHJEPTAIBCKOTO YEIOBEKa M YeJIOBeKa pa3yMHOTO. UenoBeK HEeaHIIEePTAIbCKUN Kak
BUJI JIFOJIEW XOJIOJHOrO KiauMara. YenoBek pasyMHBIM COBPEMEHHOIO THIIA, JIEHUCOBCKUHN YEJIOBEK, OCBOCHUE KOHTUHEHTOB
3a npegenamu Apuku. [laneoreHeTrka u najseoreHOMHKA.

OBOJIOLKS COBPEMEHHOrO 4YesoBeKka. EcrecTBeHHbI OTOOp B MOMYJSLUAX 4YeloBeKa. MyTalMOHHBIA IpoLecc U
nonumop¢usMm. IlomynaunoHHble BONHBI, Apei( reHoB, MUTpanus U «3(pQPeKT ocHOBATEs» B MOIMYJISILHUIX COBPEMEHHOIO
4eJIoBEeKa.

Yenoeueckue pacel. llonstue o pace. bonblime packl: eBporeouaHas (€Bpasuiickas), aBCTpajiO-HETPOUJIHAS
(3KBaTopHaNibHAsA), MOHTOJIOU IHASA (a3UMaTCKO-aMepUKaHCKast). BpeMst 1 myTu pacceneHus 4yejloBeKa Mo IjaHeTe. EnMHCTBO



4yelloBeYeCKux pac. HaydHas HecocTosITeNbHOCTh pacu3Ma. IIpuUcHocoOIEHHOCTh YeNoBE€Ka K pa3HbIM  YCIOBUAM
OKpYy Karomen cpeapl. Biausaue reorpadguaeckoit cpesl u apeiida reHoB Ha MOPQOJIOTHIO M (PU3HOJIOTHIO YETOBEKA.

MexaucuurinHapHbie METOJIbI B (hU3MYEeCcKO (OMOJIOTHMYECKO) aHTPOIMOJIOTHU. DBOJIOIMOHHAS AHTPOIOJIOTUS U
MaJICOAHTPOIIOJIOTHSl YEJIOBEYECKUX IMONYJSINUMA. buoconuanpHble HCCIENOBaHUS NPUPOAbI yenoBeka. MccimenoBaHue
KOABOJIFOLIMU OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

IToprpersr: Y. lapsun, JI. Jluku, . S. Porunckui, M. M. I'epacumos.

Tabnuubl 1 cxeMbl: «MeToIbl AHTPONOJOTUNY, «I 0JIOBHOI MO3T yenoBekay, «HenoBekooOpa3Hbie 00€3bsHbIY, «CKener
YeJIOBEKa M CKEJIET IIMMIIaH3e», «PyJAUMEHTHl U aTaBU3MBbL, «J[BHXKYIIME CUJIbI aHTPOMOreHe3a», « IBOJIOIMOHHOE JAPEBO
4yelnoBeka», «ABcTpajmonuTek», «YenoBek  yMenbli», «YenoBek — OpsAIMOXOIAIIUIN», «JIeHHUCOBCKHII  4YeIOBEK»
«Heannepransupl», «KpoManboHIbDY, «IIpeakn yenoBeka», « ITamnbl SBOJIOIUU YEIOBEKa», «Packl 4eIOBEKay.

O6opynoBaHue: MyJSHKM OKAMEHEJIOCTEH, MPeIMETOB MAaTepuajbHON KyJIbTYphl MPEIKOB YEIOBEKa, PENpOIyKLIUU
(boTtorpadun) kapTuH ¢ MUQPOJIOTHYECCKUMU U OUMOJICCKUMU CIOKETaMU MPOUCXOXKICHUS YyesioBeka, (hoTorpaduu Haxo0a0K
MCKOIMAEMBbIX OCTaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJICIIb Yeperna YeJIOBEKa U Yepena MrUMIaH3€e, MOIeNIb KUCTH YeJIOBEKa
Y KUCTH IIMMIIaH3€, MOJAEIIH TOPCa MPEAKOB YETIOBEKa.

JlabopaTtopHas paGora «/3yueHue ocoOOEHHOCTEM CTPOCHUS CKEJIETa YEJIOBEKA, CBSI3aHHBIX C MPSAMOXO0KICHUEM.

IIpakTHuyeckas padora «/3yyeHne F3KOJOTUUECKUX aJanTalli YEJIOBEKaY.

Tema 6. JkoJI0THS — HAYKA 0 B3aUMOOTHOLIEHUSIX OPraHNU3MOB U HAIOPTraHU3MEHHBIX CHCTEM € OKPY:Kaoule
cpenou

3apokaeHue u pa3Butue skojoruu B Tpyaax A. ['ymbonbsara, K. @. Pynse, H. A. Ceepuioa, O. ['ekkens, A. Tencnu,
B. H. CykauéBa. Pa3znens! u 3a1aun skosoruu. CBsI3b 3KOJIOTHU C APYTUMH HAYKaMHU.

Metonbr skonoruu. [loneBeie HaOmMOAEHHWS. OKCHEPUMEHTHI B OKOJOTHH: TPUPOJHBIE U JabOpaTOpHBIE.
MonenupoBaHue B 3K0JIOTHH. MOHUTOPUHT OKPYKAIOIIEH CPE/Ibl: JTOKAIbHBINA, PETUOHAIBHBINA U TJI00ATBHBIN.

3HaYeHUE HKOJOTHUYECKUX 3HAHUM JUIA YEJOBEKa. JKOJOTHUYECKOE MUPOBO33PEHUE KAK OCHOBA CBS3EH YEIOBEYECTBA C
npupoor. PopMUPOBaHUE IKOJIOTHUECKON KYJIbTYpPbI U SKOJIOTMYECKON I'PAMOTHOCTH HACEJICHUS.

JlemoHcTpanuu



[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuibt u cxembl: «Pa3nenst skomoruny, « MeTombl IK0JIoTHN», «CxeMa MOHUTOPUHTA OKPYKAIOIIEH CPeIb».

JlaGopaTopHasi pabora «/3ydeHrne METOA0B IKOJIOTUUECKUX UCCIICTOBAHUI.

Tema 7. Opranusmsl U cpeaa OOUTAHUS

OKkojnornyeckue GpakTopbl U 3aKOHOMEPHOCTH UX AeiicTBus. Kiaccudukanus skogornyeckux (GpakTopoB: aOMOTUYECKHE,
onotnyeckue, aHTpornoreHnpie. OOmUEe 3aKOHOMEPHOCTH ACHCTBUS dKoorudeckux (axropos. [IpaBmio munumyma (K.
[npenrens, 0. JIn6ux). TonepanTHOCTH. DBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue (axropbl. CBeT Kak 3koyiormueckuil (axrtop. JlecTBUe pa3HBIX YYacCTKOB COJHEYHOTO CIEKTpa Ha
OpraHu3Mbl. DKOJIOTMYECKHE TpYyMHIbl PACTEHUH M JKUBOTHBIX MO OTHOIICHHIO K cBeTy. CurHaibHas poOJjb CBETA.
DoTONEPUON3M.

Temneparypa kak »skonorudeckuit dakrop. JleiictBue Ttemneparypsl Ha oOpraHu3Mmbl. [lolkuiIoTepMHBIE W
TOMOMOTEPMHBIC OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OpPTraHU3MBI.

BnaxHocth kak oskonorumdeckuid Qakrop. IlpucrnocoOneHuss pacTeHMd K NOAJEPKAHUI BOJHOro OanaHca.
Krnaccuduxkarus pacteHuii mo oTHomeHUo K Boje. [Ipucnoco6neHns >KUBOTHBIX K M3BMEHEHHIO BOJHOTO PEXUMA.

Cpeapl oOuTaHMsi  OpPraHU3MOB:  BOJHAs, HAa3e€MHO-BO3JAYIIHAs, TIOYBEHHAs, TJIyOMHHAs  MOAMOYBEHHAs,
BHYTpHOpPraHu3MeHHas. OU3NKO-XUMUYECKHEe 0COOEHHOCTH cpell oOuTaHus OopraHu3MoB. I[IpucnocoOienusi opraHu3mMoB K
YKU3HH B Pa3HBIX CPEax.

buonornyeckne putmbl. BHemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE W TOIWYHBIE PUTMBL. [Ipucmoco0iIeHHOCTH
OpPraHM3MOB K CE30HHBIM W3MEHEHHSM yCIOBUH KU3HH.

Kuznennoie Qopmbl opranu3mMoB. Ilonarne o xuzHeHHOU ¢opme. JKuszHeHHble GOPMBI pPACTCHHI: JCPEBbBA,
KYCTapHUKH, KYCTapPHUYKH, MHOTOJICTHHE TPaBbl, OJHOJETHUE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0nOHTHI, a3pOoOMOHTHI. OCOOCHHOCTH CTpOEHUS U 00pa3a KU3HH.

buotnyeckue axropbl. Bumbl OMOTHYECKUX B3aUMOJCUCTBHI: KOHKYPEHIUS, XUIIIHUYECTBO, CUMONO3 U €ro (OpMBI.
[lapazutu3m, Koomepamusi, MyTyalu3M, KOMMEHCanu3M (KBapTUpaHTCTBO, HaxJieOHM4ecTBO). Herpoduueckue
B3aUMOJIeHCTBUS (Tomuueckue, popuyeckue, Gpadpuueckue). 3HaueHUe OMOTUUECKUX B3aUMOJACHCTBUM JIJIsi CYIIIECTBOBAHMS
OpraHu3MOB B cpejie oOuTanus. [IpuHITMT KOHKYPEHTHOTO UCKITFOYCHHUS.



JleMoHCcTpanumn

Tabmuubl 1 cxeMbl: «JKonorudeckue ¢GakTopb», «CBETOBOW CIEKTP», «IKOJOTHYECKUE TPYMIBI KUBOTHBIX IIO
OTHOIIEHUIO K CBETY», «TEIJIOKPOBHBIE XHUBOTHBIE», «XOJIOJJHOKPOBHBIC >KUBOTHBIC», «DHU3MOIOTHMYECKHUE ajalTaiuu
KUBOTHBIX», «Cpeapl oOUTaHUsT OpraHu3MoBy, «buonornyeckue put™Mbl», «KusHeHHbIE (POpMBI pacTeHui», « KU3HEHHBIC
(GOpMBI  KUBOTHBIX», «IKOCUCTEMA IIMPOKOJUCTBEHHOIO Jiecay, «IKOCHUCTEMa XBOUMHOro Jecay, «llenu mnutanusy,
«XwumanuectBoy, «Ilapazutuzmy, «Konkypenmusn», «Cumomnosy, «KommeHcammmy.

O6opynoBaHue: repOapuu pacTEHUNW W KUBOTHBIX, IMPUCIOCOOJCHHBIX K BIMSHUIO PA3IUYHBIX DSKOJOTHUYECKUX
(dbakTopoB, repbapuu CBETOIIOOUBBIX, TEHEIIOOMBHIX M TEHEBBIHOCIUBBIX PACTCHUMN, CBETOJIOOWBBLIC, TEHEIIOOUBBIC U
TEHEBBIHOCIIUBbIE KOMHATHBIE pACTEHHUs, TepOapuyd M KOJUJIEKIIMU TEIUIOIIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTONYUBBIX
pacTeHui, dydena NTUIl U 3Bepel, repOapuul pacTeHHM, OTHOCAIUXCS K Turpoduram, kcepopuram, Me3opuram, KOMHATHEIC
pacTeHMs JAHHBIX TPYMI, KOJUICKIIMH »XWBOTHBIX, OOMTAIOIIMX B PA3HBIX Cpelax, repOapuyd U KOJJIEKIIMU PACTCHUU WU
’KUBOTHBIX, 00JIaJIAlOIIUX YePTaMU MPUCTIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIIOBUH KU3HU, repOapuul U KOJUICKIIUH
PaCTEHUM U >KMBOTHBIX PA3IUYHBIX KU3HEHHBIX ()OPM, KOJUJIEKIIMHU >KUBOTHBIX, YYACTBYIOIIUX B PA3TUYHBIX OMOTHUYECKUX
B3aUMOJCHCTBUSX.

JlabopaTtopHas paGoTa «BrisiBeHrne TPUCTIOCOOICHUI OPraHU3MOB K BIUSIHUAIO CBETAY.

JlabopaTopHasi padoTa «BplIsBiIeHHE TPUCTTOCOOICHUI OPraHU3MOB K BIMSHUIO TEMIIEPATyPhD».

JlabopaTopHasi padoTa « AHaTOMHUYECKHUE OCOOCHHOCTH PACTEHUMN U3 pa3HBIX MECT OOUTAHUSY.

Tema 8. Dkoy10rusi BUA0B U MOMYJIANMIA

DKOJIOTHYECKHUE XapaKTEPUCTUKH NomyJisanuu. [lomynsmus kak Ononornyeckas cucrema. Posib HEOTHOPOTHOCTH CPEJIbI,
buznyecknx O0apbepoB W OCOOEHHOCTEW OMOJIOTMU BHUAOB B (DOPMUPOBAHHMM MPOCTPAHCTBEHHOM CTPYKTYPhI MOMYJISIIHI.
OcHOBHbBIE MOKAa3aTeNM MOMYJISIIIUU: YUCICHHOCTh, TUIOTHOCTh, BO3pACTHAs U MOJIOBasi CTPYKTYpa, POXKIAEMOCTh, IPUPOCT,
TEMII POCTa, CMEPTHOCThH, MUTPAIIHSL.

Dkonorudeckas CTpykTypa nonyiasiuud. OueHka YMCICHHOCTH MOomyisiuuu. JluHaMuka MOMyJsiuuu U €€ peryJsisiusl.
buotnueckuii moteHuMan monyJsiiiuu. MojaenupoBaHue TUHAMUKH Momnyisiuu. KpuBble pocTa YMCICHHOCTH MOIYJISIIUH.
KpuBsie BbDKMBaHUS. Perynsius 4uCACHHOCTH MOMYJSIUN: Pojib (PAKTOPOB, 3aBUCSIIMX W HE 3aBUCSIIUX OT IJIOTHOCTH.
DKoJioruyeckue crpareruu BuaoB (r- u K-crparerun).



[Tonsitue 00 s3KoJOrMueckoi Humie Bujaa. MectooOutanue. MHoOroMmepHass Mojenab 3kojiormueckod Humm Jx..
XatunHcoHa. Pa3mepsl skosornyeckoi Hum. [loTeHnmanpHas u peaau3oBaHHAs HUIIM.

Bua kak cucteMa nomnyisiuuid. Apeasnbl BUJ0B. BUIbI U UX )KU3HEHHBIE CTPATETUH. DKOJOTHUECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TTOBEJICHUS U MUTPAIUi *KUBOTHBIX. bronornueckue nHBa3uu 4yKePOTHBIX BUIOB.

JleMoHCcTpanumn

[Toptper: k. 1. XaTunHCOH.

Tabnuubl U cXembl: «IKOJOTUYECKHUE XAPAKTEPUCTUKH Momynsiuun», «[IpocTpaHcTBeHHas CTPYKTypa MOMYJISIIUANY,
«Bo3pactHple UpaMuabl MOMYJSIIUNY», «CKOPOCTh 3aCEICHUsI MOBEPXHOCTH 3eMJIM PA3IUYHBIMU OpraHu3zMaMmu», «Mojaenb
skosiormdyeckor Humu Jx. M. XaTuuHcoHay.

O6opynoBanue: repdapun pacTeHUH, KOJJICKIIUH KUBOTHBIX.

JlabopaTtopnas padora «IIpucnocobsiennst ceMsiH paCTeHU K pacCeICHUION.

Tema 9. Ikos10rusi CO00IIECTB. IKOJIOTHYECKHE CUCTEMBbI.

CoobmiecTBa opranu3MoB. buoiieHos u ero ctpykrypa. CBA3u MEXKy OpraHu3MaMu B OMOLIEHO3E.

Okocuctema kKak oOTkpbiTas cuctema (A. JIx. Tencnm). DyHKIMOHAIBbHBIE OJOKM OpPraHU3MOB B DKOCHUCTEME:
MPOJYIEHThI, KOHCYMEHTBI, penyleHThl. Tpoduueckue ypoBHH. Tpoduueckue menu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wbl B 3KOCcHCTEMax. KpyroBopoT BelIeCTB ¥ MOTOK YHEPTUU B IKOCHUCTEME.

OcHOBHBIEC TOKa3aTeIM AKOCHCTEMBbI. bromacca W MOpoayKuMs. DKOJIOTUYECKHE MUPAMHUAbl 4YHCesl, OMOMAacChl U
SHEPIUH.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. @nyxmyayuu. HampaBieHHbIE 3aKOHOMEPHBIE CMEHBI
COOOIIECTB — CyKIlleccud. IlepBUuYHBIE M BTOPUYHBIE CYKIECCUM W WX TPUYUHBI. AHTPOIOTCHHBIC BO3CHCTBHS Ha
cykueccuu. KnumakcHoe cooOuiectBo. buopa3sHooOpasue M MOJHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH
COOOIIIECTB.

[IpupoaHbie dKOCUCTEMBI. JKOcucmemsbl 03€p U peK. IKOCUCmeMbl MOpel U OKeaHo8. DKOCUCmeMbl MYHOp, 1eco8,
cmeneti, nyCMblHb.

AHTpOIIOT€HHBIE AKOCUCTEMBI. ATpOdKOcHCTEMA. ATrpoIleHO03. Pasznuuus Mexay aHTPONOT€HHBIMU M MPUPOJIHBIMU
HKOCHUCTEMaMHU.



VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. lopoackas ¢aopa u ¢ayHa. CuHaHTponM3auus
ropojickoii payHsl. bruosorndeckoe u X03sHUCTBEHHOE 3HAUCHNUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHNS OCHOBHBIX B3aMMOJICHCTBHI OPTaHU3MOB B DKOCUCTEMAX. Posib kackaonozo s¢gpgpexma
U 8U008-20uhukamopos (Knouesvlx 6uU008) 6 @QYHKyuoHuposarnuu sxocucmem. IlepeHOC SHEPrUU U BEIIECTB MEXKIY
CMEXHBIMH JKOCUCTEMaMHU. YCTOMYMBOCTh OpPraHU3MOB, MOMYJSIIMA M SKOCUCTEM B YCJIOBHUSIX €CTECTBEHHBIX H
AHTPOITOIE€HHBIX BO3JAEHUCTBUML.

Mexanuzmvl 8030eticmeusi 3a2psA3HeHUll PA3HLIX MUNO08 HA CYOOP2aAHUSMEHHOM, OP2AHU3MEHHOM, NONYIAYUOHHOM U
9KOCUCMEMHOM  YPOBHSAX, OCHOBbl IKON02UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 B030eticmseusi. Meroaonorus
MOHUTOPUHIA €CTECTBEHHBIX U AHTPOIIOTEHHBIX 3KOCUCTEM.

JlemoHcTpanuu

[Toptper: A. JIxk. Tencnu.

Tabnuubl 1 cxeMbl: «CTpyKTypa OHOLIEHO3a», «DKOCHUCTEMA MIMPOKOIUCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOIO
necay, «DyHKIIMOHANIbHBIE TPYIIIBI OPraHU3MOB B 3KOCUCTEMEY, «KpyroBopoT BewiecTB B 3kocucTeMe», «llenu nuranus
(mactOumHAs, TETPUTHAS)», « DKOJIOTHUECKAs MUpaMUa YUCeI», « IKOJIOTUYECKas TupaMuga OMoOMacCh», « IKOJIOTHIECKas
nupamuga sHeprum», «OO0pa3oBanue Oonortay, «llepBuunas cykmeccusi», «BoccTaHoBiIeHHE Jieca TMOCIE TOXKapay,
«JkocucTema o3epa», «ArporeHos», «KpyroBopor BeiecTB 1 MOTOK 3HEPTUU B arporieHo3e», «IIpumepsl ypOoskocucTem.

OOopynoBanue: repOapuu pacTeHUM, KOJUIEKLMHM HACEKOMBIX, 4Yydesla NTUL U 3BEpei, repdapuu KyJIbTYpHBIX M
JUKOPAaCTYIIUX PACTEHUM, aKBApUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydenue u onucanue ypoodKOCUCTEMbD.

JlabopaTtopnas padora «/3yueHue pazHooOpa3usi METKUX MTOUYBEHHBIX YWIEHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKYPCHA «IDKCKYpCHs B TUIIMYHBII OHMoreoneHos (B 1yOpaBy, O€pe3HsIK, €IbHUK, Ha CYXOJI0JIbHBIA MM MTOMMEHHBIN
JyT, 03€p0, OOJIOTO)».

IKCKYypcHsl «IKCKYpCHS B arpo3KOCUCTEMY (Ha IMOJIE WIIM B TEIUTMYHOE XO3SIMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA



buocpepa — obOmieruianerapHas oOosiouka 3eMiu, TIJ€ CYHIECTBYeT WIM CYIIeCTBOBajla JKHU3Hb. Pa3Butue
npenacraBiieHuii o ouochepe B Tpygax J. 3itocca. Yuenue B. . Bepnanckoro o 6uochepe. Ob6mactu 6mocdeps u e€ cocras.
’Kupoe BemiecTBo 6mocdepsl U ero GyHKIINH.

3akoHOMEpHOCTH cyIiecTBoBaHUs Ouocheprl. OcobeHHOCTH Ouocdephl Kak rio0aqbHON SKOCUCTEMBI. JIMHAMUYecKoe
paBHOBecue B ouochepe. KpyroBoporsl BelecTB U OMOT€OXMMHYECKHE UKIIBI (Yraepo/ia, a30Ta). PUTMUYHOCTD SIBJICHUN B
ounocdepe.

3oHansHOCTh OuOcheprl. Tlonsrue o Omome. OCHOBHbIE OMOMBI CYIIM: TYHJIpPA, XBOWHBIC Jieca, CMEIIaHHbIC U
IIMPOKOJIMCTBEHHBIC Jieca, CTEMH, CaBaHHBI, MYCTBHIHU, TPOMHYECKHE JI€Ca, BBICOKOTOPhsA. KimMmar, pacTUTENbHBIA U
YKUBOTHBI MUpP OMOMOB CYIIIH.

CrtpykTypa 1 (yHKIHS )KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHIHAaNa U OnochepHbIX (DYHKITHIA.

JdleMoHCTpanuu

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

Tabmuubr u cxemsl: «l'eochepsr 3emnn», «KpyroBopor azora B mpupozae», «KpyroBopoT yriepoja B HNPHUPOIE»,
«KpyroBopoT kucinopoaa B mpupoae», «KpyroBopot Bojs! B mpupoe», «OCHOBHBIC OMOMBI cyminy, « KimnMmatndyeckue mosica
3emnn», «Tynapa», «Taira», «Cmemanneiii jec», «lllupokonuctBeHHbId Jiecy, «Cremby», «CaBaHHay, «lIycThIHSY,
«Tponmueckuui necy.

O6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIUH >KMBOTHBIX.

Tema 11. YennoBek u OKpy:Kaouias cpeaa

DKOJIOTUYECKUE KPU3HCHl M UX NMPUYUHBL. BoznelcTBue dyenoBeka Ha Ouocdepy. 3arps3HeHHE BO3AYIIHOW CpEJbl.
Oxpana Bo3ayxa. 3arps3HeHHe BOJHOW cpeabl. OXxpaHa BOJHBIX pecypcoB. Paspymienue mouBbsl. OxpaHa NOYBEHHBIX
pecypcoB. M3MeHenune kimmara.

AHTPOTIOTEHHOE BO3JICHCTBHE HA PACTUTEIBHBIM M KUBOTHBIA MHp. OXpaHa pPAaCTUTETHLHOTO W JKMBOTHOTO MHpA.
OcHOBHBIE TMPUHIUIIBEI OXpaHbl Tpupoabl. KpacuHeie kuuru. Oco0o oxpansembie mnpupognbsie tepputopuu (OOIIT).
boranndeckue caapl U 300J10THYECKUE TTAPKH.



OCHOBHbBIC TPUHIUIIBI YCTOMYMBOTO Pa3BUTHUSI YEJIOBEUYECTBA M MPUPOJbI. PalloHAIbHOE NPUPOONOJIB30BAHUE U
COXpaHeHHe OHMOJOTHYecKOTO paszHooOpasus 3emiu. OOmue 3aKOHOMEPHOCTH TIOOANBHBIX SKOJOTUYECKUX KPHU3HCOB.
Oco0eHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIC MTOCIIEICTBHUS.

Pa3Butrie MeTOJJ0B MOHUTOPHHTA PA3BUTHUS OMIACHBIX TEXHOTEHHBIX MPOIecCOB. Cucmemmvie Ucciedo08anus nepexooa K
pecypcocbepezaroweti U KOHKYpPeHmocnocoonou snepeemuxe. buonocuueckoe paznoobpasue u buopecypcwvl. Hayuonanvhuvle
ungopmayuonnsle cucmemvl, obecneuusaioujue 0OCMyn K uHgopmayuu no COCMOAHUIO OMOENbHbIX U008 U IKOCUCHIEM.

OcHosbl 2KOpeaburumayuu SKocucmem u cnocooo8 6opvbowvl ¢ buonospedcoeHusmMu. PekoHcmpyKyus MOPCKUX U HA3EMHbIX
aKocucmenm.

JleMoHCcTpanumn
Tabmus! u cxeMbl: «3arpsizHeHue atMochepb», «3arpsisHeHHe TUAPochepb, «3arpsa3HeHne MouBby, «llapHUKOBBII
appexT», «Oco00 oxpaHsieMble IPUPOAHbBIE TEPPUTOPUNY», «Moenn ynpaBiasieMoro MUpay.

Oo6opynoBanue: (ororpaduu oxpaHseMbIX pacTeHUN W KUBOTHBIX KpacHoit kHurum Poccuiickoii deneparuu, KpacHoit
KHUTHU PETUOHA.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI 11O BUOJIOT'UM HA YPOBHE CPEJHEI'O
OBHLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COQO ycranaBnuBaeT TpeOOBAHMS K PE3yJbTaTaM OCBOEHHUS OOYYalOIIMMHUCA MPOTpaMM CPEAHEro OOLIEro
o0pa30BaHu: JIMYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpykType JTUYHOCTHBIX PEe3yJIbTaTOB OCBOEHUS MPOrPaMMbl IO OMOJIOTHUU BBIACIEHBI CIAEAYIOIIUE COCTABISIOINUE:
OCO3HAaHHE 00YYAIOIUMUCS POCCUMCKON IPasKJIaHCKONW UACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPECIICHUI0, Haluyue Momusayuy K o0y4eHU0 OUOJIOTUH, YeleHanpasieHHoe pazeumue BHYTPEHHUX YOeKICHUN
JUYHOCTU HA OCHOBE KIIFOUEBBIX LIEHHOCTEW W UCTOPUUYECKUX TPATULUNA Pa3BUTHs OMOJIOTMYECKOrO 3HAHUSA, 2OMOGHOCHb U
CnocobHocmb  O0YyYalOIIUXCS PYKOBOACTBOBATHCS B CBOEHM JIEATENBHOCTH IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH,
MPUCYIIUMU CUCTEME OMOJOTHYECKOTO OO0pa3oBaHUA, HAIuuue NpagoCO3HAHUS DKOJIOTHUECKOW KYJIBTYPBI, cnOcoOHOCmU
CMagumy 1171 U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHMS MPOrPaMMBbl 110 OMOJIOTUU JOCTUTAIOTCS B €IMHCTBE YYEOHOW M BOCIUTATEIbHOU
JEATEIbHOCTY B COOTBETCTBUM C TPAJUIHOHHBIMH POCCUMCKUMH COLIMOKYJIbTYPHBIMU, HUCTOPUYECKHUMHU U JTyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMH, NPUHITHIMA B OOIIECTBE MpPaBHJIAMH U HOPMaMH TOBEJCHMS] M CIIOCOOCTBYIOT MpolieccaMm
CaMOINO3HaHUs, CAMOBOCIIUTAHUSI U CAMOPA3BUTHSI, PA3BUTHSI BHYTPEHHEW MO3ULMHU JUYHOCTH, MATPUOTU3MA U YBAXKEHUS K
3aKOHY U MpPaBONOPAIKY, YEJIIOBEKY TpyJa U CTaplIeMy IOKOJIEHHUIO, B3aUMHOIO YBa)KCHHs, OEpEXKHOr0 OTHOIICHUS K
KYJIbTYPHOMY HACJIEOUI0 U TPAJHUIMAM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickon ®enepaunu, OpuUpOIE U OKPYKAOLIEH
cpene.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHS yuyeOHOro npeamera «buonorus» JoMxKHBI OTpaXkaTb TOTOBHOCTh M CLIOCOOHOCTD
oOyyJarommxcss PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEW MO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIlM/, TIO3UTHUBHBIX BHYTPEHHHX YOEXKIICHUN, COOTBETCTBYIONINX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO
OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa M OIbITa JAEATEIHOCTH B MPOLECCE pean3allid OCHOBHBIX HAINpaBlIEHUN
BOCIIUTATENbHOU JIE€ATEIBHOCTH, B TOM YHCJIE B YACTH:



1) rpamaaHCKOro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKJIAHCKOW TO3UIMK O0YyUYaIOMIeToCs] KaK aKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHICKOTO
00I11eCTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00A3aHHOCTEH, YBAXKEHHUE 3aKOHA U TIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBbHOCTU MPHU CO3JaHUU YYEOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX U
MTO3HABATEIbHBIX 3aJ1a4, BBIIIOJIHCHUH OMOJIOTHICCKUX IKCIICPUMEHTOB;

CIIOCOOHOCTD OTPEIEATh COOCTBEHHYIO MTO3UIINIO 110 OTHOIICHHIO K SIBJICHUSIM COBPEMEHHOM KU3HU U 0OBSICHSATH €€,

YMEHHME YYUTHIBaTh B CBOUX JICUCTBUSX HEOOXOJMMOCTh KOHCTPYKTUBHOTO B3aWMOJIEHCTBHS JIOJIEH C Pa3HBIMU
yOXKACHUSMHU, KYJIbTYPHBIMU LICHHOCTSIMU U COIMATIbHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJIHCHHSI YYCOHBIX, TIIO3HABATCIBHBIX W
HCCIIEIOBATEILCKUX 3aJ1au, YBAKUTEIBHOTO OTHOIICHHS K MHEHHMIO OIIOHEHTOB MPHU OOCYXKICHUU CIIOPHBIX BOIIPOCOB
OMOJIOTMYECKOT0 COJICPKAHNS,

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM JEATETbHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUUCKOMN TPaKTAaHCKOW HJACHTUYHOCTH, MATPUOTH3MAa, YBAKECHHUS K CBOEMY HapOJy, YyBCTBa
OTBETCTBEHHOCTH Tiepes; PoauHoil, ropaocTu 3a cBoil Kpai, cBor0 PoauHy, CBOM SI3bIK U KYJbTYpPY, MPOIUIOE U HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccun;

IIEHHOCTHOE OTHOILIIEHHE K MPUPOJHOMY HACIEAUI0 W MNaMATHHKAM MPUPOJbI, JIOCTHXKEHUsIM Poccuum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPY/E;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJEHHWE W Pa3BUTHE OMOJIOTUH, MOHUMAaHUS 3HAUYCHUS
OMOJIOrMU B MTO3HAHUU 3aKOHOB MIPUPOJIbI, B dKMU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIEeCTBA;

uzeitHas yOexxIEHHOCTh, TOTOBHOCTH K CITY>KeHHIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTD 3a €T0 CYAh0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE JTyXOBHBIX IEHHOCTEH POCCUMCKOT0 HapO/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MMOBEICHMUS;



CIIOCOOHOCTh OLIEHMBAaTh CUTYALMIO U MIPUHUMATh OCO3HAHHBIE PEUIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

OCO3HaHUE JINYHOTIO BKJIaJ]a B IOCTPOEHUE YCTOMUUBOTO OyayIIEero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJMTEISM, CO3JaHUI0 CEMbUM Ha OCHOBE OCO3HAHHOI'O MPHUHATHS LIEHHOCTEH
CEMEWHOMW )KU3HU B COOTBETCTBUU € TpaauLMsAMHU HapooB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIIOUasi 3CTETHUKY ObITa, HAYYHOTO M TEXHUYECKOrO TBOPYECTBA, CIOPTa, TPY.a,
OOIIIECTBEHHBIX OTHOIIECHHUIA;

MOHMMAaHUE IMOLIMOHAJILHOTO BO3JEHCTBUSA KUBOU MIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJIEHUE MIPOSBIIATh KAUECTBA TBOPUYECKON JTUYHOCTH;

5) pu3nyeckoro BOCMTAaHUA, (POPMHUPOBAHNS KYJIbTYPbI 310POBbSI M IMOIHOHAIBHOI0 0JIATOTIOTyYHA:

MOHUMAaHUE U peajin3alys 3J0poBoro u 0e3omacHoro odpasa >XKM3HU (340POBOE MUTAHUE, COOJIIOICHHE TUTHEHUYECKUX
npaBuil M HOPM, COaJaHCUPOBAHHBIA PEXHUM 3aHATUA W OTHbIXA, PEryjspHas (u3nuecKas aKTUBHOCTb), OEpPEkKHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3MUECKOMY M IICUXHUECKOMY 3/10POBBIO;

NOHMMAaHHE LIEHHOCTH TMPaBUJ HWHAUBUAYAIbHOIO U KOJUIEKTUBHOTO O€30MaCHOrO TMOBEJEHUS B CHUTYalUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

OCO3HAHME MOCIEACTBUI U HENPUATHSI BPEIHBIX MPUBBIYEK (YIIOTpEeOIEHUs aIKOT 0, HAPKOTUKOB, KypEHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE LICHHOCTH MAaCcTEpCTBa, TPYIOI00HE;

TOTOBHOCTh K AaKTUBHOM JIESITEIbHOCTH TEXHOJIOTMYECKOM U  COLMAJIbHOM HaNpaBJIIEHHOCTH, CIIOCOOHOCTH
MHULMKAPOBATh, INIAHUPOBATh U CAMOCTOSATEIBHO BBINOIHATH TAKYIO J€ATEIbHOCTD;

UHTEpEeC K pa3iuuHbIM cepaM mpodhecCHoHaTbHON eATENbHOCTH, YMEHHE COBEPIIAaTh OCO3HAHHBIN BHIOOp Oymaymiei
npo¢eccuu 1 peain30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TJIaHBI,

TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO HA IPOTSYKEHUU BCEH KU3HH;

7) 3K0JI0TNYeCKOTr0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MIPUPO/Ie KaK UCTOUHUKY KH3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS;



MOBBIIIIEHUE YPOBHS JKOJIOTUYECKOW KyJIbTYpbl: MPUOOPETEHHE OMbITa IUIAHUPOBAHUS IMOCTYNKOB W OLEHKH HX
BO3MOYKHBIX ITOCIIEJICTBUU I OKPYKAIOILIEH CPEbI;

OCO3HaHHE II100aJTHLHOT0 XapaKkTepa IKOJIOTHIYECKUX MPOOJIeM U MyTeH UX pelleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpHOOpeTaeMble MPU M3YYECHUU OMOJIOTMU 3HAHMS W YMEHHMs MPU PEIICHUU MpoOseMm,
CBSI3aHHBIX C PAlMOHAJIBHBIM TPUPOJIONOJIH30BaHUEM (COOJIIOJIEHNE MPaBUI TMOBEJICHUS B NPHUPOJIE, HAMPABJICHHBIX Ha
COXpaHEHHUE PaBHOBECHS B IKOCUCTEMAX, OXPaHy BUOB, SKOCHCTEM, Onochepsl);

AKTUBHOE HENPUATUE JEUCTBUM, NPUHOCAIIMX BpPEH OKPYXKAIOLIEH NPUPOJHOU Cpele, yYMEHUE IPOrHO3UPOBATh
HeOJIaronpusTHBIC SKOJIOTHYECKHUE TIOCIICICTBUS MIPEAITPUHUMAEMBIX JEHCTBUI U IPEAOTBpAIIATh UX;

HAJIMYUE PA3BUTOTO SKOJOTHMYECKOrO MBIIUIEHUS, 3KOJIOTHYECKOW KYJIbTYpPbI, OMNbITA JIEITEILHOCTH 3KOJIOTHYECKOU
HAaNpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS MMH B I03HABATEJIbHOM, KOMMYHHMKATUBHOW M COLMAJIBHOW IPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON EATEIBHOCTH SKOJIOrMYECKON HAIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOMU
MIPAKTUKH, OCHOBAHHOTO Ha IUAJIOTE KYJILTYP, CIOCOOCTBYIOMIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3bIKOBOW M YMUTATENBCKOU KYJIBTYPBI KaK CPEICTBA B3AUMOACHUCTBUS MEKLY JIFOAbMU U IIO3HAHUS
MHUPA;

MOHUMAaHHUE creudUKA OHOJIOTMM KaK HayKH, OCO3HaHHUS €€ poyii B (POPMUPOBAHMM PALUOHAIBHOTO HAYYHOTO
MBIIUICHUS, CO3/IaHUH LIEJTOCTHOTO MPEACTABICHUS 00 OKPYKaIOIIEM MUPE KaK O €IMHCTBE MPUPO/IbI, YETOBEKa U 00IIECTBA,
B MTO3HAHUU MTPUPOHBIX 3aKOHOMEPHOCTEH U pElICHUH PO0JIEM COXPaHEHUsI IIPUPOJTHOTO PABHOBECHS;

yOSKAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU JUISi COBPEMEHHOM ITMBWJIM3AIMU: OOECIEUEHUsS HOBOT'O YPOBHS Pa3BUTHS
MEJIMIIMHBI, CO3J/aHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHM, CTIOCOOHBIX PElIaTh PECYPCHBIE MPOOIEMbI Pa3BUTHS YEIIOBEUECTBRA,
MOWCKA TMYTEW BBIXOJAa W3 TI00ATBHBIX JKOJIOTHUECKUX MpoOieM u obOecrieueHus mepexoia K YCTOMYMBOMY Pa3BUTHIO,
palMoHAIbHOMY UCIOJIb30BAHUIO MIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HMU;

3aMHTEPECOBAHHOCTh B IMOJYYCHHH OHMOJOTMYECKUX 3HAHWM B IIEJISIX TOBBINIEHUS OOIICH KYyJIbTYpbI, €CTECTBEHHO-
HAay4YHOM IPaMOTHOCTH, KaK COCTAaBHOM 4acTU (PYHKIIMOHAIBHOW TPAaMOTHOCTH O0yYaroluxcs, GopMUPyEeMOil IPU U3YUECHUU
OHoJIoTHY;



NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJIb30BaTh
NOJTy4yaeMble 3HAHMS JUIsl aHATM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOUIEr0 MUPa U MPOUCXOASIINX B HEM U3MEHEHH, yMEHHE
JiesiaTh 00OCHOBaHHbBIE 3aKII0YEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS JAHHBIX C LIEJIbIO TIOJIYUYEHHUs! JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJI PEIICHUs MPOOJIEM B peabHbIX KU3HEHHBIX
CUTyalusX;

OCO3HAHME IIEHHOCTH HAy4YHOW JEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIIATh INPOEKTHYIO M HCCIEAOBATEIBCKYIO
NEeSATENbHOCTh MHJIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpPA30BAHMIO, K AKTUBHOMY IOJYUYEHHUIO HOBBIX
3HaHUU 10 OMOJIOTUHU B COOTBETCTBHUHU C )KU3HEHHBIMU OTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yJbTaThl OCBOEHUSI yueOHOro npeamera «buonorus» BKItOUalOT: 3HAaUUMBbIe AJ11 (HOPMUPOBAHUS
MHUPOBO33pPEHUSI  O0YYAIOIIMXCS MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHbIE TMOHATHS, OTPaKaroIIUe
IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa U Clielu(UKY METOIOB TTO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO,
SHEprusl, sIBJICHUE, MIPOLIECC, CUCTEMA, Hay4HbIN (aKT, MIPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS, UCCIIEJOBAHHE,
HAOJIOZICHHE, UW3MEpEHUe, DOKCIEPUMEHT U JpYyrue); yHUBEpCcalbHble Yy4yeOHble JelcTBHS  (IIO3HABATEIbHBIE,
KOMMYHUKATHBHBIEC, PETYJSTHUBHBIE), oOecreunBaromue (HopMupoBaHHE (DYHKIHOHAIBLHONM TPaMOTHOCTH M COLUAIBHOM
KOMIETEHIIMM  OOy4YalolIuXCs;  CIIOCOOHOCTh  OOYyYalolIMXCS  MCHOJB30BaTh  OCBOCHHBIC  MEKIUCIUIUIMHAPHEIE,
MHUPOBO33pEHYECKHUE 3HAHUS U YHUBEpCaJIbHbIe yueOHbIE IEUCTBUS B TO3HABATEIILHON U COL[MANIBHOM MPaKTUKE.

B pesynbrare nsyuenus OUOJIOrMU HA YPOBHE CpeIHEro o0IIero oopasoanus y oOyyvaromnierocs OyayT cpopMupoBaHbl
MO3HABATENIbHBIE YHHMBEPCAJIbHbIE Yy4Y€OHbIE JIEWCTBHS,, KOMMYHHMKAaTUBHbIE YyHHUBEpCAJIbHbIE YydeOHblEe JEWUCTBUS,
PEryISTUBHBIE YHUBEPCAJIBbHBIE YUEOHbIEC JEHCTBUSA, COBMECTHAS JEATEIbHOCTD.

MertanpeaMeTHbIe pe3yiabTaThl OCBOCHHSI POTPaMMBbl CPETHETO OOIIET0 00pa30BaHusl JOKHBI OTPAaXKaTh:

OBJaeHne yHMBEepPCAIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:



1) 0a3oBbIe JJOrHYecKHe JeiCTBHS:

CaMOCTOATETHLHO (POPMYIIHPOBATH U aKTyaATU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPHU OCBOCHWM 3HAHWUH MNPHUEMBI JIOTUYECKOTO MBIIIJIEHUS (aHajau3a, CHHTE3a, CpaBHEHUS,
Kiaccudukanuu, oO00OIIeHUS), PACKPBIBATh CMBICI OHMOJOTMYECKUX TOHATHH (BBIACISATh WX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTHUMU MOHSATUSIMU);

ONpEeNeNATh LEIU JIESITeIIbHOCTH, 3a/JaBas MapamMeTpbl W KPUTEPUU HX JOCTHXKEHHS, COOTHOCUTH pE3YJbTaThl
JIESITEILHOCTH C TIOCTABJICHHBIMHU 1IEJISIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHITHS sl OOBICHEHUS (DAKTOB U SIBJICHUM KUBOU MPUPOJIBL;

CTPOUTH JIOTUYECKUE PpaCCYX JCHUS (MHAYKTUBHBIC, NECIYKTUBHBIC, MO AHAJIOTUHU), BBIABJISTH 3aKOHOMEPHOCTU U
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH BHIBOBI U 3aKITFOUCHHUS;

MIPUMEHATh CXEMHO-MOJICJIbHBIE CPEJICTBA JJIsi MPEJCTABJICHUS CYIIECTBEHHBIX CBS3EH M OTHONICHUM B HM3y4aeMbIX
OMOJIOTMYECKUX OOBEKTaxX, a TaKke MPOTUBOPEUUH PA3HOTO pOJAa, BBISIBJICHHBIX B Pa3IMUHBIX HHOOPMAIIMOHHBIX
HMCTOYHHKAX;

pa3pabaTpiBaTh IJIAH PENICHHS MPOOJEMBbI C YYETOM aHaIM3a HMMEIOMIMXCS MaTEePUAIBHBIX W HEMaTepUalbHBIX
pECYpCOB;

BHOCUTh KOPPEKTHUBBI B JICATEIBLHOCTh, OIIEHUBATh COOTBETCTBHUE PE3YJIHTATOB IIEJISIM, OLICHUBATh PUCKHU MOCJICACTBUI
JIeSITEIbHOCTH,

KOOPJIMHUPOBATH U BBITMIOJIHATH PAOOTY B YCIOBHUSX PeabHOTO, BUPTYAJIHLHOTO M KOMOMHUPOBAHHOTO B3aUMO/ICUCTBHS;

pa3BUBaTh KPEATHBHOE MBIIIUICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE 1eiCTBUA:

BJIQJIETh HABBIKAMU Yy4E€OHO-UCCIEOBATENLCKONM M MPOEKTHOW JEATEIbHOCTH, HABBIKAMU pa3pelieHus MnpooiieM,
CIIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TOUCKY METOJOB pPEIICHUS NPAKTUYECKUX 3a7ad, MPUMEHEHUIO
pa3IMYHBIX METOJIOB MO3HAHUS,

WCIIOJIb30BaTh Pa3IMYHbIC BUJIBI ACATEILHOCTH IO MOJYYSHUIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETALUM, MPEeoOpa30BaAHUIO
Y IPUMEHEHUIO B YUEOHBIX CUTYAIIUSIX, B TOM YHUCIIE MPU CO3/IaHUH YUE€OHBIX U COLIMAIbHBIX MPOEKTOB;

GbopMHUpPOBATH HAYYHBIN THUIT MBIIIJICHUS, BIaICTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH MTOHATHUSIMHA U METOJAMU;



CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 33J]a4l B 00PA30BATEIbHON JEATEIBHOCTH U dKU3HEHHBIX CUTYaLIUSX;

BBISIBJISITh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3aJady, BBIIBUraTh THIIOTE3Y €€ PEIICHUs, HaXOIUTh
apryMEHTBI JUIs JI0Ka3aTeNIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh apaMeTpbl U KPUTEPUHN PELLICHHUS;

aHAJIM3UPOBATh TOJYYECHHbIE B XOJI€ PEUICHUS 3aJayd pe3yJbTaTbl, KPUTUYECKU OIIEHUBATh HUX JOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTyallMsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATH 1IeJIEHAIPABIECHHBIA TOUCK MEPEHOCA CPEJICTB U CIIOCOOOB ACHCTBUS B MPO(PECCUOHAIBHYIO CPELY;

yMETh NEPEHOCUTD 3HAHUS B TO3HABATEIBHYIO U MIPAKTUYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00JIaCTEeH;

BBIIBUTAaTh HOBBIE WJEH, IMpeajaraTb OPUTHHAIBHBIE TIOAXOAbl M pEIICeHHs, CTaBUTh NpOOJIeMbl M 3a/ayH,
JIOITYCKaOLME aJIbTEPHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopManmei:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HMHPOpMalMK (TEKCTe Y4eOHOro MnocoOusi, Hay4HO-IOMYJISIPHOU
JauTepaType, OMOJIOrMYECKUX CIIOBapsiX U CIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbBIX, B MHTepHeTe), aHAIU3UPOBAThH
UHPOpPMAIIMIO  Pa3IMYHBIX BUAOB U (OPM MPEJICTaBICHUS, KPUTHUYECKM OLEHUBaTh €€ JOCTOBEPHOCTb M
HEMPOTUBOPEUYUBOCTD;

dbopmMyIMpOBaThH 3aMpPOChl U MPUMEHATHh Pa3JIMUHbIE METOJAbl MPHU MOUCKE U OTOOpe Ouosornyeckoil MHQopmaluu,
HEO0OXOIMMOM TSI BRITIOJTHEHUST yUeOHBIX 3a]1a4;

npuoOpeTaTh ONBIT MCIOJIB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJbTYpPY
aKTUBHOI'O UCTIOJIb30BAaHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATEJILHO BBIOMPATh ONTUMAJIbHYIO (POpPMY MpEACTaBICHUS OMOJIOrMYECKOW HH(pOpMalMH (CXeMbl, Ipaduku,
JarpamMmbl, TaOJIHIIbI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAYUHBIM SI3bIK B KAyeCTBE CpeACTBa Mpu padboTe ¢ OHojormueckod uHpopManuen: NPUMEHSTH
XUMHUYECKUe, (PU3NUECKUEe U MAaTEeMaTUUYeCKUe 3HAKU U CUMBOJIBI, (OpMYJibl, a0OpeBUATYPY, HOMEHKIIATYPY, UCIIOJIb30BATh U
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIa/IETh HABBIKAMU Paclo3HaBaHUs U 3alIUTHl HHpOpMauu, HHPOPMAITMOHHON 0€30MaCHOCTH JTMYHOCTH.



OgyaeHre YHMBEPCAIbHBIMH KOMMYHUKATHBHBIMHU AeHCTBUSIMM:

1) oOmenme:

OCYILECTBIATh KOMMYHHUKAIIMU BO BcexX cepax >KU3HHU, aKTUBHO yYacTBOBATh B JIMAJIONe WM JUCKYCCUH IO CYILECTBY
oOcyxnaeMoi Tembl (YMEHHME 3aJlaBaTh BOIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCUTEJHHO BBIMOJHEHHUS MpeiaraeMoun
3aJlauM, YYUTHIBaTh HHTEPECHI U COIIACOBAHHOCTD MO3ULIMMA IPYTUX YUYACTHUKOB JUAIOra WIA JUCKYCCUN);

pacro3HaBaTh HeBepOalbHbIE CpEACTBa OOIICHHS, IOHUMATh 3HAYEHHWE COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK
BO3HUKHOBEHUS! KOHQIIMKTHBIX CUTYallUi, yMETh CMAT4aTh KOH(QIMKTBI U BECTH I1EPETOBOPHI;

BJIAJETh PA3IMYHBIMU CIIOCOOaMM OOILEHUS W B3aMMOJICUCTBHSI, MOHUMATh HAMEPEHHs JIPYTuxX JIOJeH, MpOsBIATH
YBaXXUTEJIBHOE OTHOLLIEHUE K COOECETHUKY U B KOPPEKTHOM (hopMe POopMyIHpOBaTH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JJOTUYHO MU3JIaraTh CBOIO TOUKY 3PEHHMSI C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coOBMeCTHaA JAeSITeJIbHOCTD:

NOHUMAaTh U MCMOJb30BATh MPEUMYIECTBA KOMAHIHOW M WHIWBUIYyaIbHOW palbOTHl MpPU pPEUICHUU OMOJIOrMYECKON
po0emMbl, 000CHOBBIBATh HEOOXOAUMOCTh TPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJEHCTBUSA MPU PEIICHUH y4eOHOH 3a1auH;

BbIOMpaTh TEMAaTUKy M METO/bI COBMECTHBIX JEUCTBUN C YYETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH Ka)IOTO 4YjeHa
KOJUIEKTHUBA;

NPUHUMATh 1€JIM COBMECTHOM JESTEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH JIEUCTBHS MO €€ JOCTUKEHUIO:
COCTaBJIATh IUIAH JIEWCTBHM, paclpeAesiaTh pOJM C YYETOM MHEHUN YYACTHHKOB, OOCYXJaTh pPe3yJbTaTbl COBMECTHOM
padoThI;

OLIEHMBAaTh KayeCTBO CBOETr0 BKJIaJa M Ka)XJOro y4yaCTHMKAa KOMaHIbl B OOIIMH pe3yJbTaT IO pa3padOTaHHBIM
KPUTEPUSIM;

npeajaraTb HOBbIE IPOEKTHI, OLIEHUBATh UEH C MO3UIIMH HOBU3HBI, OPUTMHAIBHOCTH, PAKTHYECKOW 3HAUUMOCTH;

OCYUIECTBJISITh IMO3UTUBHOE CTPATErMUYECKOE TOBEACHHE B pA3JIMYHBIX CHUTyalUsX, HPOSABIATb TBOPYECTBO U
BOOOpaxxeHue, ObITh MHUITUATUBHBIM.

Ogy1aieHHe YHUBEPCAJIbHBIMH PeryJIsTHBHBIMH JeHCTBUSMM:

1) camoopranuszaums:

UCIOJIb30BaTh OMOJIOrMYECKUE 3HAHUS JJIs1 BBISIBJICHUS MTPOOJIEM U UX PEIICHUS B )KU3HECHHBIX U YU€OHBIX CUTYaIUsIX;



BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUI LIEJIEBBIE U CMBICIOBBIE YCTAHOBKM B CBOMX JEMCTBUAX M MOCTYIKax IO
OTHOILICHMIO K JKHBOU IPUPOJE, CBOEMY 3I0POBBIO U 3J0POBbIO0 OKPYKAIOIINX;

CaMOCTOSATEIILHO OCYIIECTBIIATh IMO3HABATEIIbHYIO JEATEIbHOCTb, BBISBIATH MPOOJEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBEHHBIE 33J1a4l B 00pa30BaATEIbHOMN JESITEIbHOCTH U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOSATEIILHO COCTABIISITH IUIAH PEIIEHUs MPOOJIEMBI C YUETOM HUMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN
Y PEAIIOYTCHUN;

JIaBaTh OLICHKY HOBBIM CHUTYAaIUsIM;

pacuIMpsTh paMKH y4eOHOTo MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;

Jie1aTh OCO3HAHHBIN BBIOOD, ApIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh PUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHHUIO IIUPOKOW HJPYAMIIMM B Pa3HBIX O00JIACTAX 3HAHUM, MOCTOSHHO
MOBBIIIATH CBOM 00pPA30BATENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYallMsiIM, BHOCHTb KOPPEKTUBBI B JEATEIIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEIISIM;

BJIAJI€Th HABBIKAMU MMO3HABATEILHON Pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX IEUCTBUIM U MBICIUTENIbHBIX MPOIECCOB,
UX pe3yJbTaTOB U OCHOBAHUM, UCIIOJIb30BATh NPUEMBI PEQIIEKCUH ISl OUEHKH CUTYyallld, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDH PEIIECHHUS 10 UX CHUKECHMUIO;

IIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX [P AHAIU3E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHATHE ce0s U APYTUX:

PUHUMATh Ce0sl, MIOHMMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX [PU AHAIU3E PE3YJIbTATOB AEATEIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.
HPEIMETHBIE PE3YJIBTATDBI



[IpenMeTHble pe3yibTaThl OCBOCHUSI COJEpXKaHUsl yueOHOro mpeamera «buonorus» Ha yriayOoJIEHHOM YpOBHE
OpUEHTUPOBaHBI HA obecrieueHue NpoGuILHOTO 00y4eHHs o0ydaromuxcs ouonorud. OHU BKITIOYAIOT: CIICITU(PUICCKUE IS
OMOJIOTUY HAay4YHbIC 3HAHUS, YMEHHS U CIIOCOOBI ICHCTBUI 10 OCBOCHUIO, MHTEPIIPETAIIMU U MPEOOPA30BAHUIO 3HAHHM, BUIBI
NESATeIbHOCTH T10 TOJTYYE€HUIO HOBBIX 3HAHWUW U WX MPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX, a TAK)KE B PEaJIbHBIX KM3HEHHBIX
cutyauusix. [IpeaMeTHbIe pe3yIbTaThl IPEACTABICHBI IO TOJIaM U3YUYCHUSI.

[IpenmeTHBIC pe3yNbTaThl OCBOCHMS yueOHOTO npeameta «buonorus» B 10 knacce NOKHBI OTPakKaTh:

c(hOpMHUPOBAHHOCTH 3HAHHUI O MECTE U POJI OMOJIOTHUU B CUCTEME €CTECTBEHHBIX HayK, B () OPMHUPOBAHUHU €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpA, B MO3HAHUHU 3aKOHOB MPUPOABI U PEIICHUH MPOOJeM pallMOHAIBLHOTO MPHUPOJIONOIH30BAHUS, O
BKJIa/I€ POCCUMCKHUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OHOJIOTHH;

BIIAQJICHUE CHUCTEMON OMOJIOTMUECKHX 3HAHWW, KOTOpas BKJIIOYACT: OCHOBOIIOJATAIONINE OMOJOTUYECKUE TEPMUHBI U
NOHATHUSL ()KU3HB, KJIETKA, OpPraHu3M, MeTa0O0IM3M, TOMEOCTa3, CAMOPETYJISIIHIS, CAMOBOCIIPOM3BEICHUE, HACTIEACTBEHHOCTD,
U3MEHUYHUBOCTh, POCT U pa3BUTHE), Ouosiornueckue teopuu (kierouHas teopus T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHoctu T. Moprana), yuenus (H. W. BaBunmoBa — o ueHtpax MHorooOpasuss u
MIPOUCXOXKICHUS KYJIBTYPHBIX PACTEHUI), 3aKOHBI (€AMHOOOpAa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACHICTUICHUS, YACTOTHI
raMeT, He3aBUCUMOro HacienoBaHus ['. MeHuens, rOMOJIOTMYECKUX PSJOB B HACIEACTBEHHOM wu3MmeHunBoctH H. U.
Basuiosa), npuHIUIBI (KOMILJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJaMU HAy4YHOTO IO3HAHUS, HUCIOJb3YEMbIX B OHOJOTHYECKUX HCCIIECIOBAHUSIX KUBBIX
00BEKTOB (OMHMCaHUE, U3MEpPEHUE, HAOI0IeHNE, YKCIIEPUMEHT);

YMEHHUE BBIJCIATh CYLIECTBCHHBIE IPU3HAKUA: BHUPYCOB, KJIETOK IPOKAPUOT M DYKAPHUOT, OMHOKIETOUHBIX U
MHOT'OKJIETOUYHBIX OPTraHU3MOB, B TOM 4YHCJe OakTepuid, rpubOOB, pacTeHU, )KUBOTHBIX W YEJIOBEKA, CTPOCHUS OPTraHOB U
CHUCTEM OpPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA, TPOLECCOB KU3HEACATEIBHOCTH, NPOTEKAOIINX B OPraHU3Max PACTEHUM,
JKUBOTHBIX W UYEJIOBEKA, OMOJIOTMUYECKHUX IMPOIIECCOB: OOMEHa BEMIECTB (METa0O0IM3M), MPEeBpaAIIEHUsI YHEPTUH, OPOKCHHUS,
aBTOTPO(HOTO M TETepOTPO(HOro THUIOB NUTAHUS, (POTOCMHTE3a M XEMOCHHTE3a, MHTO3a, MeEi03a, TaMeToreHes3a,
AMOpHOTEeHEe3a, MOCTAIMOPHOHAIBLHOTO PAa3BUTHUSI, PA3MHOXKEHMs, WHIWBUYATbLHOIO Pa3BUTHUS OpraHu3Ma (OHTOTCHE3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOI'O 0TOOPA;



YMEHUE YCTAaHABIIMBATh B3aWMOCBS3UM MEXJYy OPTaHOWJIAMHU KJIETKA U WX (YHKIHUSIMH, CTPOCHHEM KIIETOK pPa3HBIX
TKaHEeW M uX (PyHKIUSAMU, MEXTY OpraHaMU U CHUCTEMaMH OPTaHOB Yy PACTCHHM, )KUBOTHBIX U YEIOBEKA U UX (YHKIIUSIMH,
MEXIy CUCTEMaMH OpraHOB U WX QYHKIUAMH, MEX]y dTaraMu 0OMeHa BEIIECTB, dTaraMu KJIETOYHOTO UK U )KU3HEHHBIX
IIUKJIOB OPTaHU3MOB, dTalaMd SMOPHOHAJILHOTO Pa3BUTHS, TCHOTUIIOM M (EHOTHIIOM, (EHOTHIIOM M (haKTOpaMu Cpeibl
o0uTaHUS;

YMEHUE BBISBIISITH OTJIMYUTEIbHBIC TPU3HAKH )KUBBIX CUCTEM, B TOM YUCJIC PACTEHUH, )KUBOTHBIX M YEJIOBEKA;

YMEHUE HCIOJb30BaTh COOTBETCTBYIOUIUE AapTyMEHThI, OHOJOTUYECKYI0 TEPMHUHOJIOTHMI0O M CHUMBOJIUKY JUIS
JI0KA3aTeJIbCTBA POJICTBA OPTAHU3MOB PA3HBIX CHCTEMATHYCCKUX TPYIII;

yMEHUE pelIaTh OWOJIOTMUECKHE 3aJa4d, BBIABIATh TNPUIUHHO-CIEACTBEHHBIC CBS3M MEXKIY HCCIICTySMbIMU
OMOJOTUYECKUMH MPOTIECCAMU U SIBJICHUSIMU, JI€JIaTh BHIBOBI M TPOTHO3BI HA OCHOBAHWY TTOJTYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBINONHATH Ja0OpaTOpHbIE W MpaKTHUECKHe paboThl, COOJIOJaTh MpaBuiia MpPU padoTe C y4eOHbIM U
71a00paTOPHBIM 000PYAOBaHUEM;

YMEHHUE BBIJIBUTATh THIOTE3bI, TPOBEPATh UX IKCIICPUMCHTAILHBIMHU CpPEACTBAMU, (GOPMYIUPYS IEIb UCCIACAOBAHMS,
aHAJIM3UPOBATH MOJTYUYCHHBIE PE3YJIbTAThI U JIEIAaTh BBIBOIBI,

YMEHHE Y4acTBOBATh B YU€OHO-UCCIIEA0BATEILCKOM paboTe 10 OMOJIOTHH, SKOJIOTUHM M METUIIMHE, POBOIMMON Ha 6a3e
IITIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJUYHO MPEACTABIISITH MOJYyUYCHHBIC PE3yJIbTaThl HA YYCHUYCCKUX KOHPEPCHITUAX;

yMEHUE OIICHWBATh JTHYECKHUE AaCHEKThl COBPEMEHHBIX WCCIICJOBAHUH B 00JacCTH OWOJOTHA W METUITUHBI
(KJTOHMpOBaHWE, WCKYCCTBEHHOE OIUIOJOTBOPCHHE, HANMPABICHHOEC W3MEHEHHE TEHOMa W CO3JaHHE TPAHCTCHHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BBIOOP Oyaymiell NMpoPeCCHOHAIBHON JEATeILHOCTH B 00JaCTH OWOJIOTHH,
MEUITUHBI, ONOTEXHOJIOTHH, BETEPUHAPHUH, CEITHLCKOTO X031 CTBA, MUIIEBON TPOMBIIINICHHOCTH, YIITYOJISITh TTO3HABATEIBHBIN
WHTEPEC, HAIMpaBJICHHBIM HA OCO3HAHHBINM BBHIOOP COOTBETCTBYIOMICH Tpodeccur W MPOAODKCHHE OHOJIOTHYECKOTrO
o0pa30BaHus B OPTaHU3AIUSAX CPETHETO MPOPECCUOHAIIBHOTO U BBICIIETO 00pa30BaHUA.

[IpenmeTHBIC Pe3yIbTaThl OCBOCHHS YueOHOTO npeameTa «buonorus» B 11 Kaacce NOMKHBI OTpaXaTh:

c(hOpMHPOBAHHOCThH 3HAHUI O MECTE W POJI OMOJIOTHH B CHCTEME €CTECTBCHHBIX HAyK, B (POPMUPOBAHUHN COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B TIO3HAHUW 3aKOHOB MIPUPOIBI M PEIICHUU SKOJOTUIECKUX MPOOJIEM YEIIOBEUECTBA, a



TAaK)K€ B PEUICHUU BOIPOCOB PAIMOHAIBHOTO MPUPOJIONOJIb30BaHUS, U B (POPMUPOBAHMU LIEHHOCTHOTO OTHOILIEHHUS K
pUpo7e, OOIIECTBY, YEIOBEKY, O BKIIAJE POCCUUCKHX U 3apyOeKHBIX YUEHBIX-OUOIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHE BIAJETh CHUCTEMOM OMOJOTMYECKMX 3HAHMUN, KOTOpass BKJIIOYAET ONPEJCNICHUS W IOHMMAaHUE CYLIHOCTH
OCHOBOITOJIATAIONIUX OHOJOTUYECKUX TEPMUHOB W TMOHATUH (BHI, SKOcUcTeMa, Ouocdepa), OUOJIOTMYECKHE TEOpUU
(aBomonnonHas teopust Y. JlapBuHa, cuHTeTHuYecKass Teopus sBoitouuu), ydenus (A. H. CeepuoBa — o myTax u
HampasieHusx sBoitonuu, B.M. Bepuaackoro — o o6mocdepe), 3akonnl (reHermueckoro paBHoBecus JIx. Xapmu u B.
BaitnOepra, 3apoapieBoro cxonactsa K. M. bapa), mpasuna (munnmyma 0. JIubuxa, 3x010ruueckoil mupamMuabl SHEPTHUH ),
runotesbl (runore3a «mupa PHK» V. 'unGepTa);

YMEHHUE BIAJETh OCHOBHBIMH METOJAMU HAy4YHOTO MO3HAHUS, UCIOJIb3yEMbIMH B OMOJOTMYECKHX HCCIEAOBAHUIX
XKUBBIX OOBEKTOB M 3KOCHUCTEM (OINHUCaHUE, U3MEpeHHe, HAOII0JCHHE, SKCIEPUMEHT), COcO0aMU BBISABICHUS M OLICHKH
AHTPOINOT€HHBIX U3MEHEHUN B IPUPO/IE;

yYMEHHUE BBIIEIATh CYIIECTBEHHbIC MPHU3HAKKU: BUIOB, OMOTEOIIEHO30B, SKOCUCTEM U OHOChephl, CTaOMIN3UPYIONIETO,
JIBUKYILIETO U Pa3pbIBAIOUIEr0 €CTECTBEHHOI0 0TOOpa, aJJIONAaTPUYECKOI0 U CUMIATPUYECKOr0 BUI000pa30BAHMS, BIUSHUS
JBUOKYIIMX CHJI 3BOJIOLUU Ha T€HO(POH] MOMYJSALUHU, NPUCTOCOOICHHOCTH OPraHU3MOB K cpeiie OOMTaHUs, YepeJOBaHUS
HaNpaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BEILIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHaBIIMBaThb B3aMMOCBA3M MEXJY MPOIECCAaMU D3BOJIIOLMH, JBWKYIIMMH CUJIaMU aHTpPOINOreHesa,
KOMITOHEHTaMU Pa3IN4HbIX 3KOCHUCTEM M MPUCIIOCOOIEHUSIMU K HUM OPraHU3MOB;

YMEHHE BBISBIATh OTJIMYUTEIbHBIE NPU3HAKU JKHUBBIX CHUCTEM, MPHUCIOCOOJICHHOCTh BHJIOB K cpeie oOuTaHus,
aOMOTHYECKUX W OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBSA3E€M OpPraHM3MOB B COOOILECTBaX, AHTPOIOI€HHBIX
U3MEHEHHUI B 9KOCUCTEMaX CBOE MECTHOCTH;

YMEHUE MCIOJb30BaTh COOTBETCTBYIOLUIME AapryMEHThl, OHOJOTMYECKYI0 TEPMHUHOJIOTMI0O M CHMBOJIUKY JUIS
JI0Ka3aTelIbCTBa POJICTBA OPraHM3MOB PAa3HBIX CHCTEMAaTHYECKHX TPYMI, B3aHMMOCBA3M OPraHU3MOB U Cpeibl OOMTaHMUS,
€IMHCTBAa YEJOBEUECKUX pac, HEOOXOJMMOCTH COXpPaHEHHS MHOrooOpas3usi BHJIOB M SKOCHUCTEM KaK YCJIOBHUSA
COCYIIECTBOBAHUS MTPUPOIbI U YEIIOBEUECTBA;

yMEHUE pellaTh OWOJIOTMYECKHE 33JauM, BbBIABIATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKJY MCCIETyEMbIMU
OMOJIOrMYECKUMU MIPOLIECCaMU U SBJICHUSIMH, JI€7aTh BHIBOJIBI M IPOTHO3bI HA OCHOBAHUH MOYUYEHHBIX PE3YJIbTATOB;



YMEHHUE BBINOJHATh Ja0OpPaTOpPHbIE W MPAKTHYECKHE padoThl, COOIIOJaTh MpaBuUiia MpU padoTe C ydyeOHbIM U
71a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BbIIBUTaTh TMIOTE3bI, IPOBEPATh MX SKCIHEPUMEHTAIBHBIMU CPEICTBaMHU, (POPMYJIUpPYs LEeJb HCCIeA0BaHus,
aHAJIM3UPOBATH MMOYYCHHBIC PE3YIbTATHI U JCNIaTh BBIBOIBL,

YMEHHUE y4acTBOBATh B yUeOHO-HCCIIE0BATENBCKOM paboTe O OMOJIOTHH, 3KOJOTUHA U MEIULIMHE, POBOIUMON Ha 0aze
IIKOJIbHBIX HAYYHBIX OOIECTB, M MMyOJINYHO MPEICTABISATH [TOJIyYCHHbIE PE3yJIbTaThl HA YUEHUYECKUX KOH(PEPECHIINAX;

YMEHHE OLICHMBATh T'MIIOTE3bl U TEOPHUH O NMPOMCXOKICHUM MXU3HHU, YEIOBEKA M YEJOBEUECKHUX pac, O NPUYMHAX,
MOCJIEJICTBUSAX U CIIOCO0aX MPEeOTBPAILEHUs NI00aNbHBIX U3MEHEHHH B Ouocdepe;

YMEHHE OCYIIECTBJISITh OCO3HAHHBIA BBIOOp Oyaymiedl npodeccuoHanbHON NEATeIbHOCTH B 00JIaCTH OWOJIOTHH,
HKOJIOTUH, IPUPOAOIIONIb30BAHUSA, MEIUIIMHBI, ONOTEXHOJIOTUH, IICUXOJIOTHH, BETEPUHAPHH, CEIbCKOIO X0341CTBa, MUIIEBOM
IPOMBIIUIEHHOCTH, YIIIyOJIATh IO3HABATEJbHBI HHTEPEC, HAIPABJICHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH
npodeccuu M MPOJIOJDKEHUE OMOJIOTHYECKOro OOpa3oBaHWs B OpPraHHM3AIMSIX CPeJHEro Mpo(ecCHOHATBFHOTO W BBICIIETO
oOpa3zoBaHusl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/n

HaumeHnoBaHue pa3iesioB 1 TeM
NpOrpaMmbl

KosuuecTBO 4Yacon

BCEro

KOHTPOJIbHBIX
padort

NMPAKTHYECKUX
padort

JuekTpoHHbIe (UG pPOBbIE) 00pa3oBaTeIbHbIE

pecypcbl

buonorus kak Hayka

1

https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/

https://ege.sdamgia.ru/

JKuBnIie cucTeMBI B UX HN3YUCHUC

https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/

https://ege.sdamgia.ru/

buosorus xieTku

https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/

https://ege.sdamgia.ru/

Xumudaeckas oprann3alnus KJICTKU

10

https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/

https://ege.sdamgia.ru/

Crpoenue u GyHKIIUUA KICTKH

https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/

https://ege.sdamgia.ru/

OOMeH BelecTB 1 MpeBpalleHHe
SHEPTUH B KIIETKE

https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/

https://ege.sdamgia.ru/

HacnencrBennast ungopmanus u
peanuzanys €€ B KIIETKE

https://resh.edu.ru/
https://mob-edu.ru/




http://school-collection.edu.ru/catalog/
https://ege.sdamgia.ru/

https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/

https://ege.sdamgia.ru/

https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/

https://ege.sdamgia.ru/

https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/

https://ege.sdamgia.ru/

https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/

https://ege.sdamgia.ru/

https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/

https://ege.sdamgia.ru/

https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/

https://ege.sdamgia.ru/

https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/

https://ege.sdamgia.ru/

8 JKW3HEHHBIN ITUKIT KICTKU 6
9 Crtpoenue U QyHKIIMH OpPTaHU3MOB 17
10 | Pa3MHOXeHME U pa3BUTUE OPTaHNU3MOB 8
11 | 'enernka — HayKa O HACJIEICTBEHHOCTH 2
Y U3MEHYMBOCTU OPTaHU3MOB
12 | 3akOHOMEPHOCTH HACIIEICTBEHHOCTH 10
13 | 3akOHOMEPHOCTH U3MEHYMBOCTH 6
14 | I'eneTuka yenoBeka 3
15 | Cenexuusi OpraHu3MoB 4

https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/

https://ege.sdamgia.ru/




https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/catalog/

https://ege.sdamgia.ru/

16 | buorexHOIOTUA U CHHTETUYECKAS 5 2
ononorus
OBIIEE KOJIMYECTBO YACOB I10 102 13

[NPOTPAMME




11 KIIACC

Ne i/

HanmeHoBaHMe pa3jeioB U TeM
NporpamMMel

Koan4yecTBo 4acoB

Bcero

KoHTpobHBI
e padoThbl

IIpakTnueckune
padoThbl

JuekTpoHHbIE (UG pPOBbIE)
o0pa3oBaTe/bHbIE Pecypchl

3apoxaeHUE U Pa3BUTUE IBOIOIMOHHBIX
MIpeJICTaBICHUIA B OMOTIOTUI

https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/

catalog/
https://ege.sdamgia.ru/

MukposBonronus U €€ pe3ysbTaThl

14

https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/

catalog/
https://ege.sdamgia.ru/

MaxkposBonronus U €€ pe3ysbTaThl

https://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/

[TponcxoxaeHne U pa3BUTHE KU3HU Ha
3emiie

15

1.5

https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/

catalog/
https://ege.sdamgia.ru/

[IpoucxoxaeHue yeaoBeka —
aHTPOIIOT€HE3

10

https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/

catalog/
https://ege.sdamgia.ru/

DKOJI0rusi — HayKa o
B3aMMOOTHOLICHHUAX OPraHU3MOB H
HaJOpPraHU3MEHHBIX CUCTEM C
OKpY>Karolllel cperon

0.5

https://resh.edu.ru/
https://mob-edu.ru/
http://school-collection.edu.ru/

catalog/



https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://mob-edu.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://mob-edu.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://mob-edu.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://mob-edu.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://mob-edu.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/
https://mob-edu.ru/
7 OpraHusMmsl U cpesja oOuTaHus 9 1.5 http://school-collection.edu.ru/

catalog/
https://ege.sdamgia.ru/

https://resh.edu.ru/
https://mob-edu.ru/
8 DKOJ0TrHUs BUAOB U TOMYJIALNAN 9 0.5 http://school-collection.edu.ru/

catalog/
https://ege.sdamgia.ru/

https://resh.edu.ru/

DKOJIOTHSA COOOIIECTB. DKOJIOTHUECKHE https://mob-edu.ru/ :
9 12 0.5 http://school-collection.edu.ru/
CUCTEMBI

catalog/

https://ege.sdamgia.ru/

https://resh.edu.ru/
https://mob-edu.ru/
10 Buocdepa — rinobanbHast sKocucTeMa 6 http://school-collection.edu.ru/

catalog/
https://ege.sdamgia.ru/

https://resh.edu.ru/
https://mob-edu.ru/
11 UYenoBek u OKpyXxarolas cpeaa 6 http://school-collection.edu.ru/

catalog/
https://ege.sdamgia.ru/

https://resh.edu.ru/
12 [ToBTOpEeHME M 00600IIEHUE 8 https://mob-edu.ru/
https://ege.sdamgia.ru/

https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 102 0 75 https://mob-edu.ru/

TTPOTPAMME http://school-collection.edu.ru/
catalog/



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://mob-edu.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://mob-edu.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://mob-edu.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://mob-edu.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://mob-edu.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://mob-edu.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://mob-edu.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

https://ege.sdamgia.ru/



https://ege.sdamgia.ru/




IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KIIACC

Ne Tema ypoka KosmnyecTBo 4acoB Bunsl, popmsl

n/n Bcero | Konrpoabnbix | IlpakTHyeckux KOHTPOJIA

padoT padoT

1 Beoansiii nHCTpYKTaX 110 Th. bruosorus kak KoMIuieKCHas 1 YeTHBIN 011poc;
HayKa U KaK 4acTb COBPEMEHHOI'0 00IEeCTBa

2 JKuBbIE CHCTEMBI M UX CBOMCTBA 1 Y CTHBIN ONPOC;

3 YpoBHeBas opranuszanus xkKuBbix cucreM. MHcTpykTax no Th. 1 1 [IpakTueckas
[IpakTuueckas padora Nel. Mcnonp3zoBaHue pa3IudHbIX METOJIOB pabora;

IIPYU U3YYEHHUH JKUBBIX CUCTEM

4 Hcropust OTKpBITUS U M3y4YeHHs KieTKu. KnerouHas teopust Y CTHBIN o1poc;

5 MeToabl MOJIEKYJISIPHOM 1 KiIeTouHOU Onosnoruu. MHCTpyKTax 1 [IpakTuyeckas
no Th. [IpakTuueckas padora Ne2. M3yueHne MeTo10B pabora;
KJICTOUYHOM OMOJIOTHN

6 XUMHUYECKUI COCTaB KJIETKU. Boja U MUHEpaibHbIE BEIIECTBA 1 YcTHBIN onpoc;

7 XUMUYECKUHM COCTaB KJIETKU. Boja U MUHEpaIbHbIE BEIIECTBA Y cTHBIN Onpoc;

8 Opranuveckue BEIecTBa KIETKH — OenKu [TucrmenHsIit

KOHTPOJIb;

9 Opranuueckue BellecTBa KJIeTKH — Oenku. MHeTpykTax no 1 YeTHBIN 01poc;
Tb. JlabopaTopHas padota Nel. OOHapyxeHHE OEITKOB ¢
MIOMOIIbIO KAUECTBEHHBIX pEaKLuil

10 Oprannueckue BEeUIECTBA KJIETKH — YIIEBOAbI YcTHBIH onpoc;

11 OpraanuecKkue BemecTBa KICTKH — JTUIMHIbI [TuceMeHHbIi

KOHTPOJIb;

12 Hyxnennossie kucnotsl. JIHK nu PHK. UucTpykTax mo Th. 1 [TucemeHHBIM
JlaGopatophas paborta Ne2. HMccnenoBanue HyKJIEMHOBBIX KOHTPOJIb;
KHCJIOT, BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPraHU3MOB

13 Crpoenne u pyakiun ATO. JIpyrue Hykiaeo3uarpudocdaTsl 1 [TuceMeHHBIH




KOHTPOJIb;

14 CexBenupoBanue JIHK. MeToabpl reHOMUKH, TPAaHCKPUIITOMUKH, VYcTHbIN onpoc;
MIPOTEOMHUKH

15 MeTo1bl CTPYKTYPHOU OHOJIOTHH TectupoBanue;

16 Tunel knetok. [Ipokapuornueckast KieTka Y CTHBIN o1poc;

17 CrpoeHue sykapuotudeckoi kieTku. [loBepXHOCTHBIN ammapat YeTHBIN 01Ipoc;
KJICTKH

18 Wnctpykrax no Th. [Ipaktuueckas padora Ne3. Mzyuenue [IpakTyeckas
CBOMCTB KJIETOUHOM MeMOpaHbI pabora;

19 Hurommazma u e€ opranouasl. Macrpykrax no Th. [IuceMeHHBII
JlaGopaTtopHnas padota Ne3. VccienoBanue mia3Mosn3a u KOHTPOJIb;
JISTIa3MOJIM3a B PACTUTENIbHBIX KIETKAX

20 Nuctpykrax no Th. IIpaktudeckas padora Ned. N3yuenue [IpakTyeckas
JIBIKEHHUS LIMTOILJIA3Mbl B PACTUTEJIbHBIX KIETKAX pabora;

21 HememOpannbie opranouabl kiaeTku. CTpoeHue u QyHKIUU siipa Y cTHBIN onpoc;

22 CpaBHHTENbHASI XapaKTEPUCTUKA KIJIETOK DYKapHOT. [TuceMeHHbIi
Wnctpyxkrax no Th. Jlaboparopuas padota Ned. M3yuenue KOHTPOIIb;
CTPOEHMSI KIETOK PA3JIMYHBIX OPTaHU3MOB

23 O606menue. Knerka [TuceMeHHBIIH

KOHTPOJIb;

24 ACCUMUIISIIIASL U TUCCUMMJIISIIIUSL — TBE CTOPOHBI METa00IU3Ma. YcTHBIN Opoc;
Tumsr oOMeHa BelecTB

25 Benku aktuBatops! u 6enku uHru6uTophl. MHcTpykTax nmo Th. ITucemeHHBIH
JlabopaTopHas padota Ne5. M3ydenne kaTaIuTHIECKOU KOHTPOJIb,
AKTUBHOCTH (DepMEHTOB

26 depMEHTAaTUBHBIN XapaKTep Peakiuid KIETOYHOT0 MeTaboIr3Ma. [TucbeMeHHbIi
Nucrpykrax no Th. JlabopaTopHas padora Ne6. M3yuenue KOHTPOJIb;
(bepMEeHTaTUBHOTO paclIeIICHUS IEPOKCHAA BOJOPOIa B
PACTUTEJIbHBIX U )KMBOTHBIX KJIETKAX

27 ABTOTpOGHBIN THIT 0OMEHA BEIECTB Y cTHBIN Onpoc;

28 DOTOCUHTE3 Y CTHBIN ONpOC;

29 Xemocunres. Mucrpykrax o Th. JlabopaTopHas pabora Ne7. [InceMeHHBIi

CpaBHeHHe nporeccoB (HOTOCHHTE3a U XEMOCHHTE3a KOHTPOJIb,
30 AHadpobHbIie opranu3mbl. Bugpl 6poskenus. Mactpykrax no Th. [IucbeMeHHBII




JlaGopatopHnas pabora Ne§. CpaBHEHHE MPOLIECCOB OPOKEHUS U
JbIXaHUSI

KOHTPOJIb;

31 Dranbl YHEPreTUIECKOro 0OMeHa Y cTHBIN OIpoc;
32 DHeprusi MeMOpaHHOTo TpagueHTa MpoToHoB. CunTe3 ATD: VYcTHBIM onpoc;
pabota npotoHHON AT®-cuHTa3bI
33 Peakuun MmatpuyHoro cuHresa [IpakTnueckas
pabora;
34 ['enernueckuii koa. TpaHCcKpUnus Y cTHBIN 01IpoC;
35 Tpaucnsuus ITnceMeHHEBIN
KOHTPOJIb;
36 buocunTes Oenka TectupoBanue;
37 MexaHu3Mbl KCIIPECCUH TEHOB Y cTHBIN 01poc;
38 Perynsmus oOMeHHBIX mpolieccoB B KiieTke. KiieTounslii TectupoBanue;
rOMEO0CTa3
39 OcHoBbI Bupycosioruu. Bupycel HekiieTouHasi hopMa KU3HU U [TucpmenHsIi
00JMraTHble MapasuThl KOHTPOJIb;
40 Hanorexnonoruu B 6uonoruu u Mmeaunuse. Bupycheie YeTHBIHN 011poc;
3a00JIeBaHUs YEJIOBEKA, )KUBOTHBIX, PACTEHH
41 Wnctpykrax no Th. [Ipaktuueckas padora NeS. Coznanue [IpakTuyeckas
MOJIEJIH BUpyca pabora;
42 JKM3HEHHBIN UK KJICTKU TecTupoBanue;
43 Marpuunsbiii cuates JIHK. [TuceMeHHbIi
KOHTPOJIb;
44 Xpomocomsbl. MacTpykTaxk o Th. JlabopaTopuas padora Ne9. [TuceMeHHbIiM
W3yyeHne XpoMOCOM Ha FOTOBBIX MUKpOINpenaparax KOHTPOJIb;
45 Jenenue knetku — Mmuto3. MucTpykTax no Th. JlaGopaTopHas [TucpmenHsIi
pabota Nel(. HaGmronenune MyuTo3a B KJIETKaX KOHUMKA KOpEIlKa KOHTPOJIb;
Jyka (Ha TOTOBBIX MUKpOTpenaparax)
46 Tunel knetok. Kapuokunes u nurokenes. Perynsanus YcTHBIN o11poc;
YKU3HEHHOIO LIMKJIA KJIETOK
47 Kontponbnas pabota Ne 1. Knetka. Hacnencrsennas KonTponbHast pabora;
uHbopMaitus. JKU3HESHHBIN UK
48 OpraHu3M Kak €IMHOE 11eJI0€ Y cTHBIN Onpoc;
49 Txanu pacrenuii. MuctpykTaxk no Th. JlabopaTopHas pabora [TrceMeHHBIH




Nell. M3yueHue TKaHeM pacTeHUMN KOHTPOJIb;

50 Tkanu *UBOTHBIX U 4YesoBeka. MHcTpykTax no Th. 1 [TuceMeHHbIi
JlaGopaTopHas pabora Nel2 M3ydeHne TKaHEH JKMBOTHBIX KOHTPOJIb;

51 Oprassl. Cuctemsl opranoB. MHcTpykTax o Th. 1 [TuceMeHHbIiM
JlabopaTtopHas padota Nel3. U3yuenue opraHoB 1IBETKOBOTO KOHTPOJIb;
pacTeHus

52 Omnopa Tena OpraHu3MoB 1 YcTHbIH onpoc;

53 JIBUKEHUE OpraHu3MOB 1 Y CTHBIN ONpOC;

54 [IuraHne opraHu3mMoB 1 Y cTHBIN onpoc;

55 BHyTpUNOJIOCTHOE ¥ BHYTPUKIETOYHOE IHUIIEBAPECHUE 1 TectupoBanue;

56 JlpIxaHue opraHu3MoB 1 TectupoBanue;

57 OBOJIOLMOHHOE YCIOKHEHUE CTPOCHHUS JIETKUX MO3BOHOYHBIX 1 YcTHBIN o1poc;
JKUBOTHBIX

58 TpaHCOPT BEIIECTB Y OPraHU3MOB 1 Tectuposanue;

59 Kpyru xpoBooOpaiieHus. IBOMIOIHMOHHBIE YCIOKHEHUS 1 [InceMeHHBIi
CTPOCHHUSI KPOBEHOCHOW CHCTEMBI TTO3BOHOYHBIX )KHBOTHBIX. KOHTPOJIb;
Pabota cepana u e€ perymnsimusi.

60 Belaenenue y opraHu3MoB TectupoBanue;

61 3amura y opraHu3MoB YcTHBI onpoc;

62 Posnb BpOKIEHHOTO UMMYHUTETA B PA3BUTUU CUCTEMHBIX VYcTHbli onpoc;
3aboJeBaHui

63 Pa3zpaxumMocTh U peryssinus y OpraHu3MoB TectupoBanue;

64 B3anMOCBsI3p HEpBHOM M 3HIOKPUHHOM cucTteM. ' unoranamo- YcTHBIN 011poc;
runodusapHasi CUCTEMa.

65 DopMbl pa3MHOXKEHHSI OPraHU3MOB 1 [TuceMeHHbIi

KOHTPOJIb;

66 ITonoBoe pazmMHOkeHHE. Melio3 TectupoBanue;

67 buosnornyeckuii cMbICI MEH03a U TTOJIOBOT'O ITPOLECCa Y cTHBIN 0Ipoc;

68 ["ameTorenes. OOpa3oBaHHE U PA3BUTHE MOJIOBBIX KIETOK. [TuceMeHHbIi
Nucrpykrax o Th. Jlabopatopnas padora Nel4. Uzydenue KOHTPOJIb;
CTPOEHHUS MOJIOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIpenaparax

69 NHauBrayanbHOE pa3BUTHE OPTaHU3MOB — OHTOTEHE3. 3aKiagKa 1 [TuceMeHHBIN
OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JUCTKOB KOHTPOJIb;




70 Pocr u pazsutue xuBotHbIX. MHCTpYyKTax 1o Th. IIpaktuueckas 1 IIpakTuyeckas
pabota Ne6. BeisiBieHue Ipr3HAKOB CXOACTBA 3apOIBIIIECH pabora;
MIO3BOHOYHBIX JKUBOTHBIX

71 Pazmuoskenue u pazputue pactenuil. Mactpykrax no Th. 1 [TuceMeHHbIi
JlaboparopHas pabota Nel5. CtpoeHue opraHoB pa3sMHOXKEHHS KOHTPOJIb;
BBICUINX PAaCTEHUH

72 00606menn. Opranuzm 1 [TuceMeHHBIIH

KOHTPOJIb;

73 Hcropus cTaHOBJICHMSI M pa3BUTHS T€HETHKU KaK HAYKH 1 Y CTHBIN o1poc;

74 OcHoBHbIE IOHATUSA U CUMBOJIBI FeHeTukH. MHcTpykTax no Th. 1 ITucpmMeHHBIH
JlabopaTtopHnas padora Nel6. [Ipo3odmia kak 00beKT KOHTPOJIb;
TEHETUYECKUX HCCIIEI0OBAaHUM

75 3aKOHOMEPHOCTH HACIIEOBAHUS MTPU3HAKOB. 1 YcTHBIN Onpoc;
MoHornOpuHoe CKpelnuBaHue

76 [{uTonornvyeckne OCHOBBI MOHOTHOPHIHOTO CKPEIIMBAHUSI. 1 [IpakTueckas
Unctpykrax no Th. [Ipaktuueckas padora Ne7. Mzyuenue pabora;
Pe3yJIbTaTOB MOHOTUOPUIHOTO
CKPEIIMBAHUS Y APO30(HIBI

77 Ananuzupyromiee ckpemuBanue. Hemonnoe 1 [TuceMeHHbIi
JIOMUHHUPOBAaHUE KOHTPOJIb;

78 JlurubpuaHoe CKpelrBaHue 1 [TuceMeHHbIiM

KOHTPOJIb;

79 [uronornyeckue OCHOBBI TUTUOPUIHOTO CKPEITBAHUSI. 1 [IpakTnueckas
WNucrpykrax no Th. [lpaktuueckas padota Ne8. M3yuenue pabora;
pE3yNbTaTOB AUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI

80 ClieryieHHOE HaACJIeIOBaHWE TPHU3HAKOB 1 TectupoBanue;

81 XpOMOCOMHas TEOPHsI HACJIEICTBEHHOCTH 1 TectupoBanue;

82 ['eneTuka nona 1 Y cTHBIN Onpoc;

83 I'enoTHn Kak nenoCTHAsE cucTeMa. [ 'eHeTHYeCKUii KOHTPOJIb 1 YeTHBIN 011poc;
Pa3BUTHS PACTEHMI, )KUBOTHBIX U YEJIOBEKA

84 O060011eHNe. 3aKOHOMEPHOCTH HACJIE/ICTBEHHOCTH 1 KonTponbHas paboTa;

85 M3MeHunBOCTh MPU3HAKOB. BUJIbBI M3MEHYMBOCTH 1 TectupoBanue;

86 MoaudukannonHas W3MEHUYUBOCTD 1 ITuceMeHHEBIN

KOHTPOJIb,




87

BapuauvoHHBIN psia U BapualMoHHas KpuBasi. THCTpyKTax 1o
Tb. JlabopaTtopHnas padora Nel7. UccnenoBanue
3aKOHOMEPHOCTEH MOTU(PUKAITMOHHON H3MEHUYMBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa v

BAPHUALIMOHHON KPHUBOM

IInceMeHHBII
KOHTPOJIb;

88 ['eHoTHIIMUECKasT M3MEHYMBOCTh. KoMOMHATHBHAS VYcTHbli onpoc;
W3MEHYHUBOCTD

89 MyTanroHHasi U3MEHYHUBOCTh. 3aKOHOMEPHOCTH VYcTHBIM onpoc;
MYTalMOHHOIO ITpolecca. DNUIeHeTHKA U SUT€HOMHUKA

90 Nuctpykrax no Th. Ilpaktuueckas padora Ne9. Myrauuu y IIpakTryeckas
Jpo3o¢uibl (Ha TOTOBBIX MUKpOIIpenapaTax) pabora;

91 I'eneruka yenoBexka. MeTobl MEAULIMHCKOW T'€HETUKU [InceMeHHBIi

KOHTPOJIb;
92 3HavueHHe MEJIUIIMHCKON TeHETUKHU B IPEIOTBPAIICHUH U JICUEHUHU TectupoBanue;
TeHETUYECKUX 3a00JIeBaHU YelloBeKa

93 Nucrpykrax no Th. [Ipaktuueckas padora Ne 10. CocraBnenue [IpakTnueckas
Y QHAJIU3 POJIOCIOBHOU pabora;

94 OcHoBHbIe nousATUS cenekiuu. Muctpykrax o Th. [TuceMeHHBIi
JlaGopaTtopHas padota Ne 18. M3yueHue copToB KyJbTypPHBIX KOHTPOJIb;
pacTeHUM U MOPOJ IOMAITHUX JKMBOTHBIX

95 MeTonsl cenekiimoHHON padoThl. CoxpaHeHue, U3ydyeHue u VYcTHBI onpoc;
UCIIOJIB30BaHUE reHeTH4eCKuX pecypcoB MHcTpykTaxk no Th.

JlaboparopHas pabota Nel9. M3yuenue METOA0B CEICKIIUU
pacTeHui

96 JlocTrkeHHsl CeNIeKIIMU PACTeHUI U )KUBOTHBIX. IHCTpyKTax 1o [IpakTnueckas
Tb. Ilpaktuueckas padota Ne 11. IlpuBuBka pacteHuit pabora;

97 Nucrpykrax no Th. Ixckypeust «OCHOBHbIE METOIBI U ITucpMeHHBIH
JOCTVKCHHSI CEJICKITUU PACTCHUM M KUBOTHBIX) KOHTPOJIb,

98 buorexHonorus kak Hayka U OTpacib IPOU3BOJCTBA. [TucpmenHsIi
HNuctpykrax no Th. JlabopaTopuast pabora No20. U3yuenue KOHTPOJIb,
00BEKTOB OMOTEXHOJIOTUU

99 Nuctpykrax no Th. IIpaktuueckas padora Nel2. [Tomydenue [IpakTueckas
MOJIOYHOKHUCJIBIX TPOJIYKTOB paborta;

100 ITpomexxyTounast arrectanus 3a 2024-2025 yueOHbIN roj KoHTtposbHas pabora;




101 OcHoBHbIE HaPaBJIECHNUS] CHHTETUYECKON OMOJIOTHH TectupoBanue;
102 XpOMOCOMHas ¥ TeHHas UHXeHepusa. MenuImHCKue 1 VYcTHbIN onpoc;
ouorexHonoruu. Mucrpykrax no Th. Dxckypeus
«buoTtexHoI0rNs —BayKHEHIIIast MPOU3BOIUTENIbHAS CHJla
COBPEMEHHOCTH»
102 13




11 KUIACC

KoanuyecTBo yacos

Bunel, popmsl

Ne
. Tema ypoka Bcer Kontposabubie | IlpakTnueckue KOHTPOJISt
0 padoThbI padoThbI
1 OomononHas teopus Y. Jlapsuna 1 YcTHBIR onpoc;
2 JIBrkyiue cuiibl 3BOOIMU BUIOB 1o Y. JlapBuny 1 Yernbiii onpoc;
3 Bbopwba 3a cymiecTBoBaHNEe, €CTECTBEHHBIN U 1 Y CTHBIN 0Ipoc;
MCKYCCTBEHHBII 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH IBOTOLIMHI 1 YCTHBI onpoc;
Oransl HBOJIIOIIMOHHOTO MPOLIECCa: MUKPOIBOIIOLMS U
5 1 TectupoBanue;
MaKpO3BOJIIOLHA
6 [TomysAnmst — 3JIeMEHTapHask €AUHULIA YBOJIFOLUN 1 YeTHBIN 01poc;
3akoH reHeruyeckoro pasHoBecus Jlx. Xapau, B. o
. aKTU4ecKast
7 Baitn6epra. Mactpykrax o Th. JlaboparopHas padora Nel 1 0.5 p6
. adora;
«BblIsBIIEHUE U3MEHUYHUBOCTH Y 0COO€H OAHOrO BUa» P ’
DneMeHTapHbIe (PAKTOPHI IBOJIIOIIUN 1 YcTHbIN o1poc;
9 B¢ ekt ocHoBarens. ekt OyTHUIOUHOTO TOPIIBIIIKA 1 Y CTHBIH ompoc;
Murpanyu. M30iumy nomysisiinuil: reorpaguaeckas
10 P y pad ’ 1 TectupoBanue;
Ouonoruyeckas
EctectBeHHbI1 0TOOP — HampaBisirolIui (pakTo
11 P P ¢ P 1 YCTHBIN 01poc;
ABOJIIOLIUN
12 [TonoBoii oTOOp 1 YcTHbIHN ompoc;
13 [Tpucnoco61eHHOCTh OPTaHU3MOB KaK Pe3yJIbTaT 1 0.5 [IpakTueckas
MukposBoronun. Macrpykrax no Th. JlabopaTopHas pabora;




pabota N2 «M3yuyenue apoMop}o30B U UanoaganTanuil y
pacTeHU U )KUBOTHBIX»

[Tpumepsl npucnocoOaeHU y OpraHu3MOB:
Mopdorornueckue, GU3H0IoTHIecKre, ONOXUMHUIECKHE,

[IpakTnyeckas
14 noseneHyeckue. Mucrpykrax o Th. JlabopaTopHas paborta 0.5 p6
a0ora;
Ne3 «IIpucnocobnaeHns OpraHu3MoB U UX OTHOCUTEIIbHAS P ’
11EJIECO00PA3HOCTHY
Bupn, ero kpurepuu u crpykrypa. Mactpykrax no Thb. I
aKTU4eCcKast
15 JlabopaTtopnas pabota Ne4 «CpaBHEHHE BUIOB TIO 0.5 p6
a0ora;
MOP(HOTOTHUECKOMY KPHTEPHIO) P ’
16 CTpykTypa Buza YeTHBIN 0npoc;
17 Buioo6pa3oBanue KaK pe3yIbTaT MEKPOIBONIOINH YCTHBIA onpoc;
18 CBsI3p MUKPO3BOJIIOLMH U AHIEMHUOJIOTUN YCTHBIN 01poc;
MakponsBomtonus. [1aneoHTonornyeckne MeToabl H3y4eHus
19 TectupoBanue;
HBOJIIOLIAN
20 buoreorpagpuueckrue MeToAbl U3yUEHUS BOTIOLUU YcTHbIH o11poc;
OMOPHOIOTHYECKHE U CPAaBHUTEIHHO-MOP(OIOTHIecKre
21 TectupoBanue;
METO/Ibl U3YUYEHHMSI IBOTIOLUU
MosekyIsipHO-TreHeTHUECKUE, OMOXUMUYECKHUE U .
22 YcTHBIN O1poc;
MaTEMaTHYECKUE METO/Ibl N3YUEHHS SBOJIIOLINU
23 OO1u11e 3aKOHOMEPHOCTHU IBOJIIOIMU YcTHBIHN o11poc;
AnanTuBHas paguanus. HepaBHOMepHOCTh TEMIIOB .
24 YeTHBIN 011poc;
ABOJIIOLIUN
25 HayuHble runoresbl IpoMCX0XKIEHUS )KU3HU Ha 3emiie TectupoBanue;
26 JloHay4HBIE IPEACTABICHUS O 3aPOKACHUN KU3HU YcTHBIN o1poc;
27 OcHOBHBIE 3TaIlbl HEOPraHUYECKON IBOJIIOLIUN YcTHBIN 011poc;




28 I'unoressl 3apoXKACHUS KU3HU 1 YeTHBIN 011poc;
WcTopus 3emnu u Metonbl €€ n3ydenus. MHCTpykTax no
[TpakTrueckas
29 Tb. Jlaboparopnas padota Ne5 «M3ydyenue u onucanue 1 0.5 5
abora;
HCKOMAeMbIX OCTaTKOB JIPEBHUX OPTraHU3MOB) P ’

30 HauanbHbie 3Tanbl OpraHunvyecKon 3BOJIIOIUN 1 YcTHBIN O1poc;

31 DBOIONUS 3yKapHOT 1 TectupoBanue;
OcCHOBHBIE 3Tallbl 3BOJIIOIMH PACTUTEIBLHOTO MHUpA.

[IpakTrueckas

32 Wuctpykrax no Th. Ilpaktuueckas padora Nel «/3yuyenue 1 0.5 5

. . abora;
0COOEHHOCTEH CTPOEHUS PACTEHUH Pa3HbIX OTAEIOB) P ’

33 OCHOBHBIE 3Tanbl YBOJIIOLUH JKUBOTHOTO MUpa 1 TectupoBanue;
OBomonus KUBOTHBIX. MHCTpyKkTax no Th. [Ipaktuueckas

. [IpakTrueckas

34 pabota N2 «M3yueHnne ocoOCHHOCTEN CTPOCHUS 1 0.5 5

abora;
MIO3BOHOYHBIX )KUBOTHBIX» P ’

35 Pa3ButHe xu3HN Ha 3eMile 110 3paM U NepruoJam 1 TectupoBanue;
MaccoBble BBIMUpPaHUSI — 3KOJIOTUYECKHE KPU3HChI .

36 1 YcTHBIH o11poc;
IIPOLIOTO

37 CoBpEMEHHBIH 3KOJIOTMUYECKUI KpU3HC, €r0 0OCOOEHHOCTH 1 YeTHBIN 011poc;

38 CoBpemeHHasi cucTeMa OpraHu4YeCcKoro MpoIuioro 1 YcTHBIN ompoc;

39 OcCHOBHBIE CCTEMaTUYECKHE TPYIIITbI OPraHU3MOB 1 YCTHBIN 01poc;

40 AHTpPOIIOJIOTHSL — HayKa O 4EJIOBEKE 1 TectupoBanue;

41 Pa3BuTune npeacraBieHni 0 MPOUCXOKICHUH YEJIOBEKa 1 YcTHBIN 01poc;
MecTo 4enoBeKa B CUCTEME OPraHM4eCKOr0 MUPA.

47 Wuctpykrax no Th. JlaboparopHast padota Ne6 «M3yuenue 1 0.5 IIpakTuyeckas
0COOEHHOCTEW CTPOCHUS CKeJleTa YellOBeKa, CBA3aHHBIX C ' pabora;
MIPSIMOXOKICHUEM»

43 JIBMOKyIIME CUJIBI AaHTPOIIOTE€HE3a 1 TectupoBanue;




CooTHolleHHe OMOTOTUYECKUX U COIIMaJIbHBIX (baKTOpOB B

44 YcTHBIN o1poc;
aHTPOIIOTCHE3E
45 OCHOBHBIE CTaJUH AHTPOIIOTEHE3A YcTHBIN O1poc;
46 [Taneorenerrka 1 majieOreHOMHUKA YcTHBI omnpoc;
47 OBOJIOLMS COBPEMEHHOIO YEJIOBEKA TectupoBanue;
Yenoseueckue packl. MacTpykTaxk o Th. Ilpaktuueckas
N IIpakTuyeckas
48 pabota Ne3 «M3yueHune sKOJOTUYECKUX afanTaIuit 0.5 paGora:
;
YEJIOBEKa»
49 MexaucuuIuIMHapHbIE METOIBI aHTPOITOJIOT MU Y CTHBIN 01poc;
50 3apoKI€HUE U Pa3BUTUE IKOJIOTUN YeTHBIH 01Ipoc;
Mertonpb! skonoruu. Unctpykrax no Th. Jlaboparophas TpaxTueckas
51 pabota Ne7 «3yuenne MeTo10B SKOJIOTUUECKHUX 0.5 paGora:
. ;
HCCIIEOBAHUI
52 3HavYeHME PKOJOTUUECKUX 3HAHUH IS YEIOBEKa Y cTHBIN ONpoc;
53 Okosioruueckue GakTopbl YeTHBIH 0IIpoc;
Abuotnueckue paxkropsl. CBET KaK HKOJOTHUECKHUIMA
54 ¢dakrop. Muctpykrax mo Th. Jlaboparopras padorta Ne§ 0.5 [TpakTuyeckas
«BbIsiBIEHUE NPUCTIOCOOIEHUI OPTaHU3MOB K BIUSHUIO ' pabora;
CBETa»
AbuoTtnueckue (axkropsl. Temneparypa Kak 3KOJIOTHYESCKHMA
55 ¢axrop. Unctpykrax no Th. JlaboparopHas pabota Ne9 0.5 [IpakTuyeckas
«BbIsBIEHNE PUCTIOCOOIEHUI OPTaHU3MOB K BIUSHUIO ’ pabora;
TEMIEPATY P
AbuoTtnueckue (Gpakropsl. Baa)kHOCTh KaK 3KOJIOTMUECKHH
56 ¢axrop. Unctpykrax no Th. Jlaboparopnas padota Nel0 0.5 IIpakTuyeckas
«AHaTOMHYECKHE OCOOCHHOCTH PACTEHUM U3 PA3HBIX MECT ' paborta;

oOUTAHU




57 Cpenpl 0OuTaHUsI OPraHU3MOB YcTHBIH o11poc;
58 buonoruuecknue puTMbl Tecruposanne;
59 Kuznennsie popMbl OPraHu3MOB Tectnposanne;
60 buotnueckue pakropsl YcTHBIN O1poc;
3HaueHne OMOTHYECKUX B3aUMOJICHCTBUHN AJIs .
61 YcTHbIN o1poc;
CYILECTBOBAHMS OPTaHU3MOB B Cpe/ie OOUTaHUS
62 DKOJIOTUYECKUE XapaKTePUCTUKU MOMYJIAILINT YcTHBIN ompoc;
OcCHOBHBIE NOKA3aTeNN NOMYJIALNN: YUCIEHHOCTb,
63 TectupoBanue;
IUIOTHOCTh, BO3PACTHAS U MOJIOBAasl CTPYKTYpa
OCHOBHBIE NOKA3aTENIN NOIYJIALNN: POKAAEMOCTD, .
64 Y eTHBIN 01poc;
MIPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIUU
65 DKOJIOTHYECKasi CTPYKTypa HOIyISUU YcTHbIH o11poc;
66 JluHaMuKa MOMyJISIUU U €€ peryJisiius Tecruposanme;
67 Kpussle pocta uncnennoctu nonyssanuu. Kpussie TectupoBanue;
BBDKUBAHUS
Okosornueckas Huma suaa. Macrpykrax no Th.
[IpakTrueckas
68 Jlabopartopnast pa6ota Nell «IIpucnocoGneHust ceMsH 0.5 5
. abora;
pacTEeHMH K PacCEIEHUION P ’
69 Bua kak cucrema nomysisiiuit Yerhbiii onpoc;
70 3aKOHOMEPHOCTH MOBEJCHUSI M1 MUTPAIlUi )KUBOTHBIX YCTHBI onpoc;
71 Coo0111ecTBO OPraHU3MOB — OHOIIEHO3 YeTHBIH onpoc;
72 DKocucTema Kak OTKpbITasi CHCTEMA YcTHBIH o1poc;
73 KpyroBopoT BemecTs 1 NOTOK Y3HEPTHHU B SKOCUCTEME




TectupoBanue;

74 OcHOBHBIE IOKa3aTeIN YIKOCUCTEMBI
75 DKOJIOTUYECKHUE MTHUPAMHU/IBI Tectuposanue;
76 M3MeHeHus: cooO1IecTB — CyKLECCHU YeTHBIH 011poc;
[Ipupoaubie 3K0CHCTEMBI. DKOCUCTEMBI 03€p U PEK.
77 pHp . pHup YcTHBIN Opoc;
DKOCHCTEMBI MOPEH 1 OKEaHOB
[IpupoaHbie 3k0CHCTEMBI. DKOCUCTEMBI TYH/P, JIECOB,
creneid, mycteiHb. MHCTpyKTax no Th. JlaGopaTopHas [IpakTnueckas
78 ’ 0,5
pabota Nel2 «/3yueHue v OmucaHue UCKOMaeMbIX ’ pabora;
OCTAaTKOB JIPEBHUX OPTaHU3MOBY.
79 AHTpPOIIOT€HHBIE IKOCUCTEMBI TectupoBanue;
20 Ypboskocucrembl. Uuctpykraxk mo Th. [Ipaktuueckas 0.5 [TpakTrueckas
pabota Ned «M3ydeHue u onucanue ypooIKOCHCTEMBD) ' pabora;
3aKkOHOMEPHOCTU (HOPMUPOBAHUS OCHOBHBIX
81 E) . opmrp TectupoBanue;
B3aUMOJICCTBUI OPraHU3MOB B 3KOCHCTEMAaX
MexaHu3Mbl BO3JIEUCTBHS 3arpsI3HEHUN Pa3HBIX TUIIOB HA
82 CcyOOpraHM3MEHHOM, OPTaHU3MEHHOM, MOMYJISIIUOHHOM U VYcTHBIM onpoc;
SKOCHCTEMHOM YPOBHSIX
83 buocdepa — obmermanerapHas 06o10uka 3eMiIu YCTHBI onpoc;
84 Vuenne B. U. Bepuaackoro o 6uocdepe YeTHBIi ompoc;
85 3aKOHOMEPHOCTH CYIIECTBOBAHHS OHOChHEpHI Yernblit onpoc;
86 KpyroBopoThI BemecTB 1 OMOre€OXUMHUYECKUE ITUKITBI YeTHBIR onpoc;
87 3oHaNBHOCTH 6GHOChEephl. OCHOBHBIE GHOMBI CYIIN Tectnposarue;
88 YcTolunBocTh 6nochepsr TectupoBanue;
b




YcTHBIM ompoc;

89 DKOJOrM4ecKue KpU3NUChl U UX MPUYUHBI

90 Bo3zaeiicTBue yenoBeka Ha Ouochepy YeTHli onpoc;

91 AHTpPONIOT€HHOE BO3JECHCTBHE HA PACTUTEIIbHBIN U YeTHBII onpoc;
YKUBOTHBIN MUP

92 OxpaHa npupozbt YcTHEI 0npoc;

93 OCHOBHBIE IPUHIIMITBI YCTOHUUBOTO Pa3BUTHS YcTHBIH ompoc;
4eJI0BEYECTBA U MPUPOJIbI

94 PannonanpHOE NpHUPOIOIIOIB30BAHNE U COXPAHEHUE YeTHBII onpoc;
OMOJIOTUYECKOTO pa3HOOOpa3us 3emiin

. ITnceMenHbIH
95 [TpomexxyTounast arrectanus 3a 2024-2025 yueOHbIH roj
KOHTPOJIb;

96 O6o006menue no Teme «MUKPOIBOIIOLMS U TectupoBanue;
MaKpOIBOJIIOLUSA, €€ PE3YJILTATHI»

97 O6o06menue no Teme «IIpoucxoxxaeHne U pa3BUTHE KU3HU TectupoBanue;
Ha 3emiie»

08 O600mmenue o teme «IIponcxoxaeHne yemoBeka — TectupoBanue;
aHTPOIIOTCHE3»

99 O06001eHue o TeMe «DKOJIOTHSI — HayKa O TectupoBanue;
B3aMMOOTHOIICHUSX OPTaHU3MOBY

100 O6o006muenue no TemMe «OpraHusmMsl ¥ cpesia OOUTaHUS Tecruposanme;

101 O60611eHNe TT0 TeMe «IKOTOTHS BUOB 1 MOMYJIAIIHID Tectnposarue;

102 O6o006menue no reme «buocdepa — rinodanbHas TectupoBanue;




9KOCHCTEMA»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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JINTEPATYPA U CPEACTBA OBYUYEHUS
OcHoBHas JauTEeparypa
1.TepemoB A.B. Yuebnuk buonorus. buonornueckue cucremsl u npoiecc. 10 knacc: yueOHUK 11t
o0111e00pa3oBaTeNbHBIX Opranu3anuii (yriryoneHusiii yposens) / A.B.TepemoB, P.A.IlerpocoBa.- M.: Muemo3uHa, 2023.
2. TepemoB A.B. Yuebnuk buonorusi. buonornueckue cuctemsl u mpoiiecc. 1 kiacc: yd4eOHUK aJis

ob1eo0pa3oBaTeNbHBIX Opranu3anuil (yriayoneHusiit yposenb) / A.B.Tepemos, P.A.Iletpocoa.- M.: Muemo3suHa, 2024.

JonoJHUTeIbLHAS JUTEPATypPa

l.baryeB A.C., I'ynenkoBa M.A., EneneBckuit A.I'. buonorus. bonpmon cipaBOYHUK 11 IKOJBHUKOB M MOCTYNAOIINAX
Heiviun .M., Cabauna O.B., Beiconkas JI.B. u np. buonorus. O6mas 6uonorus. 10-11 kmaccsl. [Ipaktukym.
2.Aradonona U.b., CuBornazos B.l. O6mas 6uonorusi. bazoBslif 1 yriyOneHHbIN ypoBeHU: Y4eOHUK HaBuratop, 10
kiacc, 11 kmace qisi obmeobpazoBarenbHbIX yupexaenuit ¢ C/[-muckamu. - M.: [poda.

3.CuBornazoB B.I., Aradonosa N.b., 3axaposa E.T. O6mast 6uonorus. ba3ossiii ypoBens: yueb. ans 10-11 k.
0011e00pa3zoBaTeNbHbIX yupexaenui / - M.: [Ipoda.

4.A.B. Tepemos, P.A. IlerpocoBa. buosiorus 10 kiacc.-MueMo3uHa.

5.A.B. Tepemos, P.A. IlerpocoBa. buonorus 11 knacc.-Muemo3nna.

1._DJeKkTpoHHBbIE 10CO0UA

1. Buonorus. O6mas 6uonorus 10 knacc. ba3zoBsiit u yriyonenssiii ypoBuu. HaBuratop. MynsTuMenuitnoe yueOHoe
nocooue. M.b. Aradonoa, B.M. CuBorinazos.

2. buonorus. O6mas 6uonorus 11 knacc. ba3zoBerit u yrinyonennsiii ypoBau. HaBuratop. MynbtuMmenuitHoe yaeOHOe

nmocobue. M.b. AradonoBa, B.M. CuBorna3os.

buosorus 9-11 knaccel. JIugakTHyecKui U pa3faTOYHbIi MaTEpHal.

buonorus 6-11 (Yacts 1,2).

buosorus. MynbTumMeMitHOE COTPOBOXKIEHUE YPOKOB 7-11 Kmaccel.

buonorus B mkone. DNEKTPOHHBIE YPOKHU U TECTHI.

AR



7. buonorus abutypuenty. EI'D.

8. buomnorus. ['oroBumcs k ET'D.
HNuTepHeT-pecypebl

1. http://old.fipi.ru/ (PeaepasibHbII HHCTUTYT Neaarorunyeckux udmepenuii (OUIIN))
http:// www.fcior.edu.ru/ (denepanbhblii IeHTp HHPOPMAITMOHHO-00pa3oBaTelibHBIX pecypcoB, OIIOP)
http://festival. I september.ru/ (PectuBany negarornueckux uaen «OTKPBITBIA YPOK»)
http://www.uroki.net/docxim.htm (ns yuurens XumMuu 1 OUOJTIOTHH )
http://www.krugosvet.ru/taxonomy/term/46 (uuukinoneaus Kpyrocser)
http://interneturok.ru/ru/school/biology/10-klass (Buaeoypoxu. buonorus 10 ki)
http://interneturok.ru/ru/school/biology/ 11-klass (Buneoypoxu. buosmorus 11 ki)
http://biology-online.ru/ (CoBpemeHHbIE ypOKH OM0NOTrHuU. bruonorus oHmnain)
9. http://luts.ucoz.ru/load/27-1-0-109 (3anumaTenbpHast OUOTOTHU)
10.http://multiring.ru/course/biology/content/index.html#.VDoJ3FfgX5Q (OTkpsiTas Guosors)
11.http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx (TecTs oHmaiiH)
12.http://85.142.162.119/0s11/xmodules/gprint/afrms.php?proj= (OtkpeIThIii 6aHK 3aaanuii EI'D)
13.http://ege.yandex.ru/ (EI'D u I'NA nHa SHnekce)
14.http://bio.reshuege.ru/ (Perry EI'D no 6uonoruu. Tematuyeckue TeCThI)
15.http://bio-fag.ru/map3.html (TecTsl, 337241 10 OHOTOTHH)
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