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MOSICHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mpeamety "buonorus" (manee - OWoNOTHS) HAa YPOBHE CpeaHEro ooOmero oOpa3oBaHMS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii denepanuny,
OI'OC COO, Konneniuu npemnoiaBaius yaueOHOro npeamMera «bruonorus» 1 0CHOBHBIX MOJIOKEHUN (denepaibHON paboueit
IIPOrpamMMbl BOCIIUTAHHS.

VYuebnpiii npeamet «buonorusy yrimyonéaHoro yposHs u3ydeHus (10—11 kmaccel) sBIseTCS OJHAM W3 KOMIIOHEHTOB
npenMeTHoi obnactu «EcrecTtBeHHO-HayuHble npeameTsl». CoriacHo monoxkeHusM ®I'OC COO mpoduibHbie yueOHBIC
IpeIMeThl, U3ydyaeMble Ha YIriyOJEHHOM YpOBHE, SIBISIIOTCA criocoboMm nupdepennuanyu oOydyeHus Ha YpOBHE CPEIHETO
oOuiero oopa3oBaHusl M MPU3BAHBI 00ECIIEUUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEIHUM
Mpo(ECCHOHAIBHBIM M BBICIIMM OOpa3oBaHHeM. B TO ke BpeMs KaXIblili M3 3TUX Y4E€OHBIX MPEAMETOB JIOJKEH OBITh
OPUEHTHUPOBAaH Ha NPUOPUTETHOE pELIEHUE O0pPa30BATENbHBIX, BOCIHUTATENBHBIX M PA3BUBAIOUIMX 3a]a4, CBA3AHHBIX C
npodopueHTanueil 00yJyaronmxcs 1 CTUMYJIMPOBaHUEM HMHTEpeca K KOHKPETHON 00JacTH Hay4YHOT'O 3HAHUS, CBSA3aHHOTO C
Ouooruei, MeIUIMHOMN, 3KOJIOTHEH, ICUXO0JI0THEH, CIOPTOM WM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy npenMety "buonorus" ga€t nmpencraBieHue o LeJIM U 3aJja4ax U3ydyeHus: yueOHoro mpeamMera
«buonorus» Ha yrayONE€HHOM YpOBHE, OINpeAeNseT o00s3areNbHOe (MHBAPUAHTHOE) NPEIMETHOE COJIepKaHUEe, €ro
CTPYKTYPUpPOBAHHME MO pa3zjieslaM M TemaM, pachpeleieHUe MO KiaccaM, PEKOMEHIYET IOCIeN0BaTEIbHOCTh H3yYEHHUS
yu4eOHOro Marepuana ¢ y4€ToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JJOTMKU y4eOHOTO Ipolecca, BO3PaCTHBIX
0cobeHHOoCTel olOyuatonuxcs. B nmporpamMe no 61osioruu peanu3oBaH NPUHLUI IPEEMCTBEHHOCTH € U3YyYEHHEM OHOJIOTHU
Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHus, Oiaronapss 4emMy MNpPOCMATPUBAETCS HAIMPABIEHHOCTh Ha TMOCIEAYIOIIee
pa3BuUTHE OWOJOTMYECKUX 3HAHUN, OPUEHTHUPOBAHHBIX Ha (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJOTUYECKOTO MBIIUICHUS, MPEACTABICHUN O 3I0pOBOM 00pa3e >KM3HU, HAa BOCHUTAHUE OEPEKHOTO OTHOILIEHUS K
OKpyXXarolled mnpupogHoi cpeae. B mporpamMMe mo OuONOTMM TakkKe IMOKa3aHbl BO3MOXKHOCTH Yy4e€OHOro mpeameTa
«buonorus» B peanuzanuu tpedoBanuit ®I'OC COO Kk mIaHUPYyEeMBIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pe3ynbTatam oOy4eHHs U B (POPMHUPOBAHMU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOU JIEATEILHOCTH OOYYarOIIMXCS IO
OCBOEHHIO COJIEpKaHUsI OMOJIOTUUECKOTO 00pa30BaHMs Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHusI.



VYueOusiit npeamet «buonorus» Ha ypoBHE CpeHEro o0IIero o0pa3oBaHMsl 3aBepIIaeT ONoIOruYecKoe oOpa3oBaHUe B
IIKOJIC U OPUEHTHUPOBAH Ha PAaCUIMpPEHUE U YIIIyOJieHuEe 3HaHUN 00y4JaromnuXCsl O dKUBOM MPUPOE, OCHOBAX MOJIEKYJISIPHOMN U
KJIETOYHON OMOJIOrHH, SMOPUOJIOTHHN U OMOJIOTHH Pa3BUTHS, T€HETUKH, CENIEKIIMHU, OUOTEXHOJIOTHH, SBOJIIOIMOHHOTO YUCHHUS
Y DKOJIOTHH.

N3yuyenue yueOHoro npeamera «bronaorus» Ha yriry0JIeHHOM YPOBHE OPUEHTHPOBAHO HAa MOATOTOBKY OOyYaroIIuXcs K
MOCIEAYIOIEMY TOTYYCHHIO OMOJOrMYecKOoro oOpa3oBaHHs B By3aX M OpraHU3aldAX CpPETHETo Mpo(eCcCHOHAIBHOTO
oOpa3zoBanusi. OCHOBY €ro cCoJepKaHHUsl COCTaBJIIET CHUCTEMa OHOJIOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYECHHUH
00y4aroIMMUCS] COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/iejIoB OMOJIOTMHM Ha YpOBHE OCHOBHOI'O OOLIEro oOpa3oBaHMsl, B
10-11 xmaccax 3TH 3HaHUS MOJIy4alOT pa3BUTHE. Tak, paclIUpeHbl U YriayOleHbl OMOJOTHYECKHE 3HAHUS O PACTECHUSX,
KUBOTHBIX, I'pubax, OaKTEepHUsX, OPraHU3ME 4YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KM3HHU, JOMOJHUTEIBHO BKIIOYEHBI
OMOJIOTUYECKHE CBEIEHUS MPUKIAJHOIO M MOMCKOBOIO XapakTepa, KOTOPbIE MOYKHO HCIIOJIb30BAaTh KaK OPUEHTUPHI IS
nocieaywomero BeiOopa mpodeccuu. Bo3mokHa Takke HMHTErpanus OHOJOTMYECKMX 3HAHUHM C COOTBETCTBYIOUIMMHU
3HAaHUSAMH, IOJYYEHHBIMU 00YYaIOIUMUCS IPU U3YUEHUU (PU3UKHU, XUMUU, Feorpapuu U MaTEMaTHKH.

Crpykrypa mporpammsl no ydueOHOMY mnpeamery "buonorus" oTpaxxaeT CHUCTEMHO-YPOBHEBBIM M HBOJIIOLIMOHHBIN
MOAXO0/bI K M3y4eHUto Onoioruu. CorinacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl ’KUBBIX CUCTEM
Pa3HOTO YPOBHSI OpPraHU3allMy, 3BOJIOLHMH OPraHUYECKOTO MHpa Ha 3emile, COXpaHEHUs OMOJIOTMYECKOTO pa3Ho0Opa3us
wiadetsl. Tak, B 10 kiacce M3y4arOTCsi OCHOBBI MOJIEKYJISPHOW M KJIETOYHOH OWOJIOTUH, SMOPUONOTMM U OHOJOTHH
pa3BUTHUS, TEHETUKH U CEJIEKIIMU, OMOTEXHOJIOTHMH M CUHTETUYECKOW OMOJIOrUH, aKTyalIU3UPYIOTCSl 3HAHUS 00y4aroIIuXcs 1o
O0O0TaHUKe, 300JI0TUH, AHATOMUH, (pu3nosioruu yenoBeka. B 11 knacce n3yyarorcst 3BOJIIOLIMOHHOE YUEHHE, OCHOBBI AKOJIOTHH
1 ydyeHue o ouocdepe.

VYyeOnblii npeameT «buonorusy» npu3BaH 00ECHEYUTh OCBOCHHE OOYYAIOIMIMMUCS OMOJIOTMYECKUX TEOPU U 3aKOHOB,
WJIeW, MPUHIUIIOB U MPABUII, JICKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, 3HAHUN O CTPOCHUHU,
MHOT0O0pa3ul U OCOOEHHOCTSAX KIIETKH, OpraHu3Ma, MOMYJISIuH, OMOIEHO03a, IKOCHCTEMbI, O BBIJAIOUIMXCA HAYYHBIX
JOCTHXKEHHUSIX, COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTHH, MPUKIIAIHBIX aClIEKTaxX OMOJIOrMYeCKUX 3HaHWU. J{J1s1 pa3BUTUS U
MojJIep KaHusl UHTepeca OOydaromMXxcsd K OMOJIOTUM Hapsily CO 3HAYUTEIbHBIM OOBEMOM TEOPETHYECKOTO MaTepuasa B
COJIEp’)KaHUU MPOrPaMMBbI IO OHUOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJIEHMSI M PAa3BUTHUS TOM WM WHOM



oOjacTu OHMOJIOTHH, BKIAJAOM OTEUECTBEHHBIX MU 3apyOCKHBIX YUYEHBIX B pEIICHHE BAXKHEHIIMX OHOJIOTHYECKHX U
AKOJIOTHYECKUX MTPOOIIEM.

[enb nzydyenust yueOHoro npeamera «buonorus» Ha yriyOJlIEHHOM ypOBHE — OBJIaJCHUE OOYYAIOIIUMUCS 3HAHUSAMU O
CTPYKTYpHO-()YHKIIMOHAJIBHON OpraHM3allMy JKUBBIX CHUCTEM Pa3HOIO paHra M NpHOOpETEeHHUE YMEHUN HCIOJB30BaTh ATH
3HaHUSA B (POPMHUPOBAHUU MHTEpPEca K ONpeneneéHHON 00acTu mpoecCHOHaAbHON NeITeTbHOCTH, CBI3aHHON C OMOJIOTHEMH,
WJIM K BEIOOPY Y4€OHOTO 3aBEACHUS IS TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTkeHne 1enu u3ydeHust yuyebHoro npeamera «buonorus» Ha yrmyOiaéHHOM ypoBHE O0OECHEUHMBAETCS pPEIICHHEM
CJIEYIOIIMX 3a7au:

OCBOEHHE OOYYaIOLIUMUCS CUCTEMBbl OMOJIOTMYECKHX 3HAHUN: 00 OCHOBHBIX OMOJIOTMYECKUX TEOPUSX, KOHIENIHSX,
THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M MPaBUjIaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTUHY MUPA; O
CTPOCHUHU, MHOTOOOpa3Uu M OCOOEHHOCTSAX OUOJOTHYECKUX CHUCTEM (KJIETKa, OpraHu3M, MOMYJISLMs, BUJA, OMOTEOLICHO3,
ouocgepa); 0 BHIIAIOMIMXCSA OTKPBITUSIX U COBPEMEHHBIX UCCIIEI0BAaHUSAX B OMOJIOTUY;

O3HAaKOMJIEHHME OOydYaromMXCcsi C METOJaMH I[O3HAHUS JKUBOM NPHUPONBI: HCCIENOBATEIbCKUMU  METO/JaMU
OMOJIOrMYECKUX HayK (MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTHH, SMOPUOJIOTUN U OMOJIOTHH PAa3BUTHS, TEHETUKH U CEJIEKIUH,
OMOTEXHOJIOTMM W CHUHTETHYECKOW OHMOJIOTHH, IMaJCOHTOJIOTUH, HKOJIOTHH); METOJAaMHU CaMOCTOSITEIbHOTO MPOBEIACHUS
OMOJIOTMYECKHUX UCCIIEI0BAaHUN B TaOOpAaTOpUH U B Ipupojie (HaOI0IeHne, U3MEPEHNE, IKCIIEPUMEHT, MOJIETTUPOBAHHUE);

OBJIaJICHHE O0YYarOIIMMHCS YMEHUSIMU: CaMOCTOSITENIbHO HAXOJUTh, aHAJIM3UPOBATh U UCIIOJIb30BaTh OMOJIOTUYECKYIO
MH(pOPMALIMIO; TMOJIb30BAaThCA OMOJOIMUECKON TEPMHUHOJOTHEH M CHUMBOJIMKOM; YCTaHaBIMBATh CBSI3b MEX]Y pa3BUTHEM
OMOJIOTHH W COIMAIIBHO-DKOHOMUYECKIMH M 9KOJOTHYECKUMH MpoOIeMaMH 4eJIOBEUECTBA; OLICHUBATH MOCIEICTBUS CBOCH
NEeSATENBHOCTH MO OTHOIIEHUIO K OKpY)Karouled MPUPOAHOU cpene, COOCTBEHHOMY 3J0POBBIO M 30POBBIO OKPYXKAIOIIUX
Joiei; 000CHOBBIBATh U COONMIOAATH MEPhl MPOPUIAKTUKYA UHPEKIIMOHHBIX 3a00JIeBaHU, TpaBuiIa NOBEACHUS B IPUPOJE U
oOecnieueHrs 0e30MacHOCTU COOCTBEHHOM JKU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CUTYalUsSX MPUPOIHOTO U TEXHOTEHHOTO
XapakTepa; XapakTepru30BaTh COBPEMEHHBIE HayUHbIe OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE y 00yYaIOIMINXCsl MHTEIJICKTYadbHBIX U TBOPUECKUX CIIOCOOHOCTEH B MpoIiiecce 3HAKOMCTBA C BBIIAOIIUMUCS
OTKPBITHSIMH WM COBPEMCHHBIMH HCCIICIOBAaHMSIMH B OWOJIOTHH, pEIIaeMbIMH €0 TpoOJieMaMHu, METOO0JOTHEH



OMOJIOTHMYECKOT0 HCCIEA0BaHUs, IPOBEICHUSI SKCIEPUMEHTAIBHBIX HCCIEIOBaHUM, pelieHusl OHOJOTMYecKHX 3ajad,
MOJIETTUPOBAHUS OMOJIOTMUECKUX OOBEKTOB U MPOIECCOB;

BOCITUTAHUE Yy OOYyYaloImMXCsl [IEHHOCTHOIO OTHONIIEHUS K >KMBOW MPUPOJE B IIEJIOM M K OT/ACNIBbHBIM €€ 00beKTaM U
ABJICHUSIM; (DOPMUPOBAHHME HKOJIOTMUECKOW, TE€HETUYECKOM TI'paMOTHOCTH, OOUIEH KyJIbTYphl IOBEACHHS B MPHUPOJIE;
MHTErPALMHA €CTECTBEHHO-HAY4YHbIX 3HAHUN;

npuoOpeTeHue O0yJaroIMMHUCS KOMIETEHTHOCTH B PaIlMOHAIBHOM MPUPOIOINOIb30BaHUM (COOMIOIEHNE MPaBUI
MOBEICHUS B TPUPOJIE, OXpaHbl BUIOB, IKOCHUCTEM, OHOC(epbl), COXpaHEHHMH COOCTBEHHOTO 3/J0POBBS H 3/I0pOBbS
OKpY>KaIOIIUX JroieH (coOmoaeHusT Mep NpOoPMIaKTUKN 3a00JeBaHuM, oOecrieueHne 0e30MacHOCTH KU3HEACSITEIbHOCTH B
Ype3BbIYANHBIX CUTYAIUSIX MPUPOJHOIO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE HMCIOJIb30BaHUS OMOJOIMYECKUX 3HAHUU U
YMEHUU B TOBCEHEBHOM KU3HU;

CO3JJaHUE YCIOBHH J/JII OCO3HAHHOIO BbIOOpa OOyYarOIMMHUCA HWHAMBUAYAJIbHON 00pa30BaTEeIbHOM TPAECKTOPHH,
CHOCOOCTBYIOLIEH MOCIENyIOMEMY MNPOPECCHOHAIbHOMY CAaMOOINPEACICHUIO, B COOTBETCTBUM C WHAMBHUAYaJIbHBIMU
MHTEpECaMU U MOTPEOHOCTSIMHU PETUOHA.

OO1iee yKCciI0 YacoB, OTBEECHHBIX HA M3y4Y€HHE OMOJIOTMU Ha YIUIyOJIEHHOM YPOBHE CPEAHEro OO0IIero oOpa3oBaHus,
coctaBiisieT 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kinacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3alMoHHBIX (HOPM, METOJOB U CPEJCTB OOYUECHUS] OMOJIOTHU OCYIIECTBIISIETCS ¢ YYETOM cielu(UKU ero
COJEp)KaHUsI M HANpaBICHHOCTH Ha MPOJOJDKEHHE OHOJIOIrMYECKOro 00pa3oBaHUSI B OpraHM3alMsIX CpPEAHEro
npo(hecCHOHABHOTO U BBICIIEr0 00pa30BaHUs.

OO0s13aTenbHbIM YCIOBUEM NIPU O0yYE€HUU OMOJIOTMH Ha YTiyOJEHHOM YPOBHE SIBJISIETCS MPOBEACHHE JTAOOPATOPHBIX U
npakTUuyeckux padoT. Takxke ydacThe 0Oy4arolMXCsi B BBINOJHEHHWU MPOEKTHBIX M Y4eOHO-HCCIENOBATENbCKUX padoT,
TEMaTHKa KOTOPBIX OMNpENENSeTCs YYUTEIEeM Ha OCHOBE HMMEIOUIMXCS MaTepUAbHO-TEXHUYECKUX PECypCOB M MECTHBIX
MPUPOIHBIX YCIOBUU.



COJEPXXAHME OBYUYEHUA
10 KJTACC

CopnepkaHnue NMPOrpaMMBbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY I'OCYAApPCTBEHHOM MTOTOBOM aTTECTALMH
(T'HUA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIEKCHas Hayka. KpaTkas ucropus pa3Butus Ouosiornu. buosornueckue Hayku
u3y4yaemble UMH npoosieMbl. DyHIaMeHTanbHbIE, TPUKIAAHbIE U TOMCKOBBIE HAYYHBIE UCCIEIOBAHUS B OMOJIOTHH.

3HaueHue OMOJIOruu B GOPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI Mupa. [Ipodeccun, cBs3aHHbIe ¢
Ouonorueil. 3HaueHHWe OMOJOTMM B MPAKTUYECKOM NE€ATEIBbHOCTH YEJIOBEKa: MEIUIMHE, CEJIbCKOM XO35MHCTBE,
MPOMBIIUIEHHOCTH, OXpPaHe NPUPOJIbI.

JlemoHCcTpanumn

[Toptpetsi: Apucrorens, Teodpact, K. Jlunnen, K. b. Jlamapk, Y. [apsun, VY. T'apseit, I'. Mennens, B. .
Bepnanckuii, U. I1. ITaBnos, . . Meunukos, H. 1. Basunos, H. B. Tumodeen-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K.
benses.

Tabnuupl 1 cxeMbl: «CBsI3b OMOJIOTUH C JPYTUMHU HayKaMm», «Cructema OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHHUE

XKusble cucrembl Kak mnpeAaMeT u3ydeHus Ouosoruu. CBOMCTBA MKUBBIX CHUCTEM: €JUHCTBO XMMHMUYECKOI'O COCTaBa,
JUCKPETHOCT W LIEJIOCTHOCTb, CJOKHOCTh M  YINOPSAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CAMOOpPraHM3aLus,
CaMOBOCHPOU3BEACHHE, Pa3IPaKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YPpOBHU OpraHM3aluy >KUBBIX CUCTEM: MOJEKYJIAPHBIM, KJICTOYHBINM, TKAHEBBIM, OPraHU3MEHHBIN, MONYJISILIHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OroreolieHoTHYECKHit), Onocdepusiid. [Iponecchl, mpoucxoadiiye B )KuUBbIX cucteMax. OCHOBHBIE
npu3HaKy >kuBoro. KusHb Kak gopma cyliecTBoBaHusl Matepuu. Hayku, nzydaromnme »K1Bble CUCTEMbI Ha Pa3HbIX YPOBHSX
OpraHu3alMH.



Nzyuenue xxuBbIx cucteM. MeTopl Ononornueckoil Hayku. HaOmroaenue, nsmepenue, S5KCepUMEHT, CUCTEeMAaTH3alINs,
MertaaHanus. [loHaTre 0 3aBUCHMMON M He3aBUCMMOM IepeMeHHoU. [limannpoBanue skcnepumenTa. IloctaHoBKa U mpoBepka
runore3. HyneBas rumnote3a. [loHsitue BbIOOpKM M €€ OCTOBEpHOCTh. Pa3zbpoc B Oumosiormueckux naHHbIX. OlleHKa
JOCTOBEPHOCTH TOJYYEHHBIX PE3yNbTaTOB. [IpUUMHBI MCKaXEHUs PE3YyJbTATOB AKCHEpUMEHTA. [[oHATHE CTAaTUCTUYECKOTO
TeCTA.

JlemoHCcTpanumn

Tabmuipel 1 cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «buoorndeckue cuctembl», «CBOMCTBA KUBOW MaTepumy,
«YPpOBHM OpraHu3aluu >XKUBOH OpHUpPOAbD, «CTpOoeHUE >KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI OpPraHOB
4eJI0BEYECKOro opranusMay, «buoreonenosy», «buocgepa», «MeTo bl H3ydeHUs! )KUBOM PUPOIBD».

O6opynoBanue: 1abopaTopHOE 000PYAOBAHUE JIJIsl IPOBECHUS HAOIIOACHU M, U3MEPEHUI, SKCIIEPUMEHTOB.

IIpakTnuyeckas padora «licrons30BaHue pa3aInyHbIX METOIOB IPU U3YYECHUH KUBBIX CUCTEM).

Tema 3. buoJsiorust KJIeTKu

Krnerka — cTpykTypHO-QYyHKIIMOHAIbHAS eIUHUIIA )KUBOTr0. VcTopus oTkpbiTus kietku. Padotsl P. ['yka, A. JleBenryxka.
Knerounas teopus (T. [lIBanu, M. Illneiinen, P. Bupxo). OcHOBHBIE MOJIOKEHHSI COBPEMEHHOMN KJIETOUHON TEOPHHU.

Metoabl MOJIEKYJISIPHOW W KJIETOYHOM OWMOJOTMU: MHUKPOCKONUs, XpomaTtorpadus, 371eKTpodope3, METOJ MEUEHBIX
aToMoB, aAu(depeHuraIbHoe UEHTPU(PYTUPOBAHUE, KYJIbTUBHUPOBAHUE KIIETOK. H3yueHnue QuKCUpPOBAHHBIX KIEMOK.
DnexTpoHHas MUKpocKonus. Kongoranvnas mukpockonus. Bumanvroe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

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

Tabmuubr U cxembl: «CBETOBOM MHUKPOCKOM», «DJIEKTPOHHBIM MHUKpOcKom», «lMcTopust pa3BUTHUS METOIOB
MHUKPOCKOITHAW.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIPENapaThl pACTUTEIbHBIX, )KUBOTHBIX M OAKTEPHAIIBHBIX KIIETOK.

IIpakTuyeckass padora «M3yueHme MeTONOB  KJIETOYHOM  Oumosormm  (Xpomartorpadwus, diekTpodopes,
muddepennmanbaoe nentpudyruposanue, [11[P)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH



XUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKPO- U yIBTPAaMHUKPO3JIEMEHTBI. Boaa u €€ posb Kak pacTBOPUTENS, PEarcHTa,
y4acTue B CTPYKTYPUPOBAHHUH KJIETKH, TEIJIOPETysiuu. MuHepaabHbIe BEIIECTBA KIETKU, X OMoJorhyeckas pojb. Poib
KaTUOHOB U aHUOHOB B KIIETKE.

Opranuueckue BellecTBa KJIETKU. buonorndeckue nonmumepsl. beiaku. AMUHOKHUCIOTHBIN cocTaB 0enkoB. CTPYKTYphI
6enkoBoil Monekyinbl. [lepBuunas cTpykrypa Oenka, MenTHAHAs CBs3b. BTopuuHas, TpeTuyHasi, YeTBEPTHUUHAS CTPYKTYPBHI.
Henarypanus. CoiictBa 6enkoB. Kinaccuduxarus 6enxoB. buonoruueckue pyHkunu 6enkoB. /Ipuonul.

VYrneBoabl. MoHocaxapu/Ibl, AUCaxapuabl, OJUrocaxapuabl M mojucaxapuibl. OOmMil MiaH CTpoeHUus U (PU3MKo-
XUMHUYECKHE CBOMCTBA yIieBO10B. buonornyeckue GyHKIMHN YIIIEBOAOB.

Jlumuasl. ['uapodunsHo-TUApOdPOOHBIE cBOMcTBA. Kitaccudukanus nunumos. Tpurnuuepuabl, Gocoaunuabl, BOCKH,
ctepousibl. buonmornueckue QyHkuuu nunuaoB. OOMe CBOWCTBA OMOJOTMYECKUX MEMOpaH — TEKy4eCTb, CIIOCOOHOCThH K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxknennossie kucnotsl. JITHK u PHK. Ctpoenne nHyknenHoBbix kuciot. Hykneoruasl. [IpuHIMN KOMILIEMEHTAPHOCTH.
[IpaBuno Yapradda. Crpykrypa JIHK — nBoiinas cnupaib. Mectonaxoxnaenue u ouonorudeckue ¢ynkuuu JJHK. Buabt
PHK. ®ynkiuu PHK B kietke.

Crpoenue wMonekyiasl AT®. Makpospruueckue cBsizu B Mojekyide AT®. buonornueckue ¢yakuuun ATO.
BoccTanoBieHHbIE IEPEHOCUHMKU, UX (QYHKIUU B KIeTKe. /pyeue nyxneosuompugpocghamor (HT®). CexkBenupoBanue JIHK.
Memoowbl eenomMuKu, mpaHCKpunmomMuKku, RPOmeoMuKuU.

CtpykTypHas OUOJIOTHS: OMOXUMUYECKHE U OMO(PU3NUECKUE MCCIIEIOBAHNS COCTaBa U MPOCTPAHCTBEHHON CTPYKTYPHI
ouomonexkyn. Moodenuposanue cmpykmypsvl U QYHKYuti OUOMONEKYNT U ux Komniaekcos. Kommvromepuwvii ousaun u
OpeanuyecKull CUHme3s OUOMOJIEKYN U UX HeNPUPOOHBIX AHANO208.

JdemMoHcTpanuu

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

Huarpammbl:  «PacnipeneneHne XMMHYECKMX OJJIEMEHTOB B HEXHMBOM Ipupone», «PacmpeneneHne XuMHUYECKUX
BJIEMEHTOB B KMBOM MIPUPOJE.



Tabmumst u cxemsl: «Ileproguueckast TabauIa XUMUYECKUX 3JIEMEHTOBY», «CTpoeHne MOJEKybl BOAb, «BemecTsa B
cocTaBe OpraHu3MoB», «CTpoeHune MoJeKydbl Oenkay, «CTpyKTypbl O€lKOBOM MoJeKkynb, «CTpoeHHEe MOJIEKYI
yIIeBOJI0B», «CTpoeHne MOJIEKYT TUNUA0BY, « HykienHoBbie KUCIOThIY, «CTpoeHne MosieKyibl ATO».

O6opynoBaHue: XUMUYECKasl MOCY/1a U 000PYI0BaHHUE.

JlaGopaTopHnas padora «O0HapyxeHUE OCIKOB C MOMOIIBIO KAYECTBEHHBIX PEAKIU».

JlaboparopHasi pabora «/ccnenoBaHre HyKJIEMHOBBIX KUCIIOT, BBIIEJIEHHBIX U3 KJIETOK Pa3IMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue U pyHKIMH KICTKH

Tumnsl K1€TOK: dykapuoTHUecKas U pokapuornyeckas. CTpyKTypHO-(yHKIIMOHAJIbHbIE 00pa30BaHUsI KIETKH.

Crpoenue npokapuoTnyeckoil knetku. Kinerounas crenka Oakrepuil u apxeil. OcOOEHHOCTH CTPOEHUSI T€TEPOTPODHOI
1 aBTOTPO(HON MPOKAPUOTUUECKUX KIETOK. MECTO U POJIb IPOKApUOT B OMOLIEHO3AX.

Crpoenue u (pyHKIIMOHHpPOBAHUE dyKapuoTHueckon kieTku. Ilnma3zmarudeckas memOpaHna (razmanemma). CTpykTypa
I1a3MaTHYeCKOM MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 MIa3MaTUYECKyI0 MeMOpaHy: nmaccuBHbIN (nuddy3us, odbneryéHuas
muddy3usi), akTUBHBIHN (MIEPBUYHBIN U BTOPUYHBIN aKTUBHBIN TpaHcnopT). [lomynponunaemocts MeMOpanbl. Pabota Hatpuii-
KaJIMEBOT0 Hacoca. DHIOLMUTO3: MUHOLUUTO3, (harounTo3. Dk301uTo3. Kinerounas crenka. CTpykTypa U (yHKIUU KJIETOUHOM
CTEHKH pacTeHUM, rpuooB.

[uromnazma. [{urozons. [{utockener. J[Buxenue nurormiazmel. Opranouibl kieTku. OgHoMeMOpaHHbIE OpraHOUIbI
KIeTku: sHpomasmarudeckas cerb (OIIC), ammapar ['ombmxu, IHU30COMBI, WX cTpoeHue W (yHKIuU. B3auMocssasb
OJIHOMEMOpaHHBIX OpPraHoOUAOB KieTKH. CTpoeHue rpaHylspHOro peTukyinyma. Mexanusm nanpaénenus benxkos 6 IIIC.
Cunre3 pacTBopuMbIX OeiakoB. CHHTE3 KJIETOYHbIX MeMOpaH. ['magkuii (arpanyisipHbIid) SHAOIIA3MATUYECKUI PETUKYITYM.
CekperopHas pynkuus annapata ['onsmxu. Moouguxkayus benxoé 6 annapame I onvoacu. Copmuposka 6e1koe 6 annapame
Tonvoorcu. TpaHcIOPT BEIIECTB B KJIeTKe. Bakyosnu pacTutenbHbIX KieTok. Knetounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOUIBl KIETKWA: MHUTOXOHIPHUH, IIACTUIbL. [Ipoucxooicoenue Mumoxomopuii u niacmuo.
Cumbuocenez (K.C. Mepeosckosckuu, JI. Mapeynuc). CtpoeHue u (QyHKIIMM MHUTOXOHApUN u Tutactun. llepBuunsle,
BTOPUYHBIE U CJIOXHBIE MJIACTUABI (POTOCHHTE3UPYIOUIUX FYKAPUOT. XJIOPOIJIACThI, XPOMOILUIACTHI, JIEMKOIIACTHI BBICIIUX
pacTEeHUM.



HememOpannbsie opranouasl kinetku CrpoeHune U (YHKIUHM HEMEMOPAHHBIX OPraHOWAOB KJIETKH. PuOOCOMBI
IIpomesicymounvie gpunramenmol. MuUkpopuiaMeHTbl. Axmunosvie Mukpoguiamenmsi. MpIllIeUHbIE KIETKU. AKMUHOGblE
KOMnoHenmsl Hemvluleynvlx kiemox. MukpoTpyoouku. Knerounsiit nieHTp. CTpoeHue U JIBHKEHHE KTYTHUKOB U PECHUYEK.
MukpoTtpyOouku uuroruiazMel. LleHTpuons. benku, accoyuupoganmvle ¢ MUKPOQDUIAMEHMAMU U MUKPOMPYOOUKAMU.
Momopnuvie 6enku.

SAnpo. O6onouka sapa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKH, UX CTpOCHHE W QYHKIUHU. SAepHBIil OENKOBBIN MaTpUKC.
[IpocTpaHCTBEHHOE PACIIONIOKEHNE XPOMOCOM B HHTEp(a3zHOM snipe. Dyxpomamun u cemepoxpomamun. benku xpomaTuHa —
TUCTOHBL. /[uHamuxa sa0epHot 000104KU 8 Mumo3se. H0epHblii mpancnopm.

Knerounsie BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT (PaCTUTENIbHOM, )KUBOTHOM, TPHUOHOIN).

JlemoHCcTpanumn

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

TaOmup! u cxembl: «CTpOEHUE HYKAPUOTUYECKOMN KIETKN», «CTpoeHUEe )KUBOTHOU KIETKW», «CTpOoeHue pacTUTENbHON
KIIETKW», «CTpOCHHE MUTOXOHIPUNY, «Snpo», «CTpoeHne NpOKaprOTHIECKON KIETKI.

O0opynoBaHMe: CBETOBOM MHKPOCKOI, MHKpPOIpENapaThl PacTUTEIbHBIX, JKUBOTHBIX KIJIETOK, MHUKpOMpPENapaThl
OaKkTepUaNIbHBIX KIJIETOK.

JlabopaTopHas padora «/3ydueHre CTpOCHUS KIETOK PA3JIMYHbIX OPTaHU3MOB).

IIpakTuyeckas padora «l3yueHue CBOMCTB KJIECTOUHON MEMOPAHBI».

JlaboparopHasi pabora «lcciaenoBanue mia3mMoau3a U Jema3MoIn3a B PACTUTEIBHBIX KIETKaxX).

IIpakTHyeckas padora «/3yueHune IBUKEHHS LIUTOIJIA3Mbl B PACTUTENIbHBIX KIETKaX».

Tema 6. O0OMeH BelIeCTB M NPeBpallleHUue JHEPIUH B KJIETKe

AccUMWIIILIMSL. W TUCCUMUJISILMA — JBE€ CTOPOHbl MeTabonu3Ma. Tumbl oOMEHa BEIIeCTB: aBTOTPO(HBIA U
reTepoTpodHBINA. Y4yacTrue Kuciaopoaa B OOMEHHBIX Mpolieccax. DHEpPreTHIeckoe odecrneueHue KIeTku: npeppamenne ATO B
0oOMEeHHBIX Tporieccax. @epMEHTATUBHBIN XapaKTep PEeakiuii KIETOYHOro MeTaboam3Ma. DepMeHThI, X CTPOCHHE, CBOWCTBA
n MexaHusMm JaeictBus. Kodepmentsl. OTnnunsg (QepMEHTOB OT HEOPraHMYECKUX KaTalu3aToOpoB. benku-akTuBatopsl u
O€JIKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIMM OT pa3IMUHbIX (PAKTOPOB.



[lepBuuHbIl CHHTE3 OpraHUYECKUX BelIecTB B kieTke. DoTocuHTe3. AHOKCUCeHHbIU U OKCUSEeHMbIU homocunmes y
oaxkmeputi. Ceéemocobupaiowjue nueMeHmsvl U NUSMEHMbl pPeaKkyuoHHo2o yeHmpa. Poib XIJIOpOIUIaCTOB B Ipoliecce
¢dotocunre3a. CBeroBas u TemMHOBass ¢azbl. @omoowvixanue, Cz, C, u CAM-muner pomocunmesa. IIpoayKTUBHOCTH
(dboTocunTe3a. BiausiHue pa3zaudHbix PakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HAUCHHE POTOCUHTE3A.

Xemocunrte3. Pa3HooOpa3ue OpraHu3MOB-XEMOCHHTETHKOB: HUTpUPHUIMpYIOIIHE OaKTepuu, Kele300aKTepHH,
cepobakTepuu, BOJAOPOIHbIE OaKTeprH. 3HAYCHUE XEMOCHHTE3a.

AHaspoOHble opraHu3Mbl. Bumel O6poxkenus. [IpomykTel OpokeHHS M UX HCHOJIB30BAHUE YEIOBEKOM. AHa’pOOHBIE
MHUKPOOPTraHU3MbI KaK 00bEKThl OMOTEXHOJOTUU U BO30OYAUTEIHN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpreTudeckoro oomeHa. IloaroroBurensHblid 3Tamn. [nukoan3 — OecKUCIOPOIHOE
pacuIeIEHHUE TJIFOKO3bI.

buonornyeckoe okuciIeHUE, WK KJIETOYHOE AbIXaHue. Polib MUTOXOHIpHIl B IpoLeccax OMOJIOTUYECKOTO OKUCIEHUS.
Huknuueckue peakiuu. OkucaureasHoe GochopumupoBanue. Juepeus memopannoz2o epaouenma npomonos. Cunmes ATD:
paboma npomonuou ATD-cunmaszvl. IlpeuMmymiecTBa a’poOHOrO MyTH OOMEHa BEIIECTB TMEpe]  aHAdPOOHBIM.
D¢ hHEeKTUBHOCTH PHEPTreTUUECKOTO 0OMEHa.

JlemoHCcTpanumn

[Toptpetsr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuit, B. A. Durensrapar, 11. Mutuem, I'. A. 3aBap3us.

Tabmuubr u cxembl: «DoToCHHTE3», «IDHEpreTudeckud oomen», «buocunres Oenkay, «CtpoeHue GdepMeHTay,
«XEeMOCHHTE3.

OGopynoBaHHe: CBETOBOM MHMKPOCKOI, OOOpyJOBaHUE JUIsi TIPUTOTOBJICHUSI TOCTOSSHHBIX W BPEMEHHBIX
MUKpOIPEnapaToB.

JlabopaTtopHasi pabora «/3yyeHue KataJuTHUECKO aKTUBHOCTH ()EPMEHTOB (HA MPUMEPE aMIIIAa3bl UITU KaTajasbl)y».

JlabopaTopnas pa6ora «/3ydyeHue QepMEHTATUBHOTO pAaCHICIUICHUS MEPOKCHIAa BOAOPOJAa B PACTHUTEIBHBIX U
KUBOTHBIX KJIETKaX».

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB POTOCUHTE3A U XEMOCHUHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE NMPOIECCOB OPOKECHUS U JbIXAHUS.

Tema 7. HacaeacrBenHass uHGopMalnus U peaju3anus eé B KiIeTKe



Peakuun matpudHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTapHOCTH B PEAKIUSIX MATPUYHOIO CHUHTe3a. Peanuzanus
HacyeacTBeHHOW nHpopmanuu. ['enetndyeckuil koa, ero cBoictBa. Tpaunckpunius — marpuunbiii cuate3 PHK. [Tpunimmns
TPAHCKPUIILIMU: KOMIUIEMEHTAPHOCTh, AaHTUNAPAJIICTIBHOCTh, AaCUMMETPUUHOCTh. Cospesanue mampuunvix PHK 6
aykapuomuyeckou kiemxe. Hexooupyrowue PHK.

Tpancmsimust u e€ sranbel. Yuactue TpancnoptHeix PHK B OumocunTede Oenka. YcnoBus OuocuHTe3a Oenka.
KoaupoBanue aMmuHOKUCHOT. Posib pubocoM B OMocHHTE3E OeliKa.

Cogpemennvie npedcmasnenuss o cmpoenuu 2eros. OpraHusaluss T€HOMa y MNPOKAapUOT M 3YKapuoT. Perymsuus
aKTUBHOCTU I'€HOB y TipokapuoT. ['unoresa onepona (. XKakoo, XK. MaHno). Moznexynsaprvle mexaHuzmvi 9KCAPeCcUu 2eH08 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomser ceHos. Perynsauus OOMEHHBIX MpoIiecCoB B KieTke. KiieTouHbId
rOMEOCTa3.

Bupycoel — HekieTouHble (OpMBI KU3HU M OOJMratHbie mapasuThl. CTpOEHHE MPOCTBIX M CIIONKHBIX BHUPYCOB,
petpoBupycoB, OaktepuodaroB. Kuszneuwnwiti yuxn JHK-codepowcawux eupycos, PHK-codepocawux eupycos,
baxmepuogacos. Obpammuas mpaHcKpunyus, pegepmasa, UHmezpasd.

Bupycubie 3aboneBanus dYenoBeka, >XKMBOTHbBIX, pacteHuil. CIINJ, COVID-19, coumaibHbie W MEIUIIMHCKUE
poOJIEMBI.

Buoungopmamuxa: unmezpayus u anamuz 6orvuux maccusos («bigdatay) cmpyxkmypuvix b6uonocuueckux oanmwix.
Hanomexnonocuu 6 buonocuu u meouyune. Ilpoepammupyemsie gpynxyuu beaxos. Cnocodvl 0ocmasKu 1eKapcma.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. . IBaHOBCKUI.

Tabnuiet u cxembl: «buocunTes Oenkay, «I'eHeTnyeckuit koa», «Bupyce», «bakrepuodarmny.

IIpakTuueckas padora «Co3ganne MOAEIN BUPYCA».

Tema 8. ’Ku3HeHHBbIH ITUKJI KJIETKH

Knerounsléi nuki, ero mepuonasl u perymsmus. Muatepdaza 1 muto3. OCOOEHHOCTH MPOIECCOB, MPOTEKAIONUX B
untepdaze. IlogroroBka kierku Kk jAeneHuto. llpecuHrermyeckuid  (MOCTMUTOTUYECKHUM), CUHTETUYECKUH U
MMOCTCUHTETUYECKUM (MMPEMUTOTUUECKUI) TIepHO/Ibl UHTEP(]a3bI.



Martpununbii cunrte3 JJHK — permukanusa. [puanmne! pennukanuu JIHK: koMImeMeHTapHOCTSb, IMOJIyKOHCEPBATUBHBIN
CUHTE3, aHThUnapauieabHocTh. Mexanusm perukanuu JITHK. Xpomocomsl. CtpoeHue xpomocom. Tenomepsl U TeaoMepasa.
XPpOMOCOMHBIN HAOOP KIETKUA — KapUOTHM. JUTIIOUIHBIN U TalIOMAHBIA HA0Ophl XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
[TonoBbIE XpPOMOCOMBI.

Henenne kietkn — muTo3. CTaauM MHUTO3a W MPOUCXOJAIIME B HHUX mpouecchl. Tumbl muto3a. Kapruokunes u
LATOKUHE3. bnonornyeckoe 3Ha4eHne MUTO3A.

Perynauus MUTOTHYECKOTO LMKIIA KIETKH. [[porpaMMmupyemast KiieTouHasi TMOenb — aronTo3.

Knerounoe siapo, XpomMocombl, (yHKIIMOHAlIbHAs TeHOMHKA. Mexanusmul npoaugepayuu, ougdepenyuposxu,
cmapenus u eubenu kiemox. «Lugpposas knemrka» — buounghopmamuuecxkue mooenu HyHKYUOHUPOBAHUS KIEMKU.

JlemoHCcTpanumn

Tabnuiet v cxembl: «  KU3HEHHBINA LUK KIETKNY, «Mutos», «Ctpoenue xpomocom», «Pemnukanus JJHK.

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIIpenapathl: « MUTO3 B KJIETKaX KOPELIKa JIyKa.

JlaboparopHasi paboTa «/3ydeHne XpoMocoM Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopaTtopHnasi pab6ora «HaGmroneHne MuTo3a B KJIE€TKax KOHYMKA KOpeIlKa Jiyka (Ha TOTOBBIX MUKpPOIpenapaTax).

Tema 9. CTpoenue u GpyHKUMHM OPraHM3MOB

buonornueckoe paznooOpazue opranu3MoB. OJHOKIETOUHbIE, KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOeHHOCTH CTPOECHUS U JKU3HEIEATEIBHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakTtepuu, apxeu, OJHOKIETOUHBIE
rpuObl, OJTHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTucThl. KojgoHuanbHbIE OpraHnu3MBbl.

B3anmocBsI3p yacTeld MHOTOKJIETOYHOTO OpraHn3Ma. TKaHu, OpraHbl U CUCTEMBI OpraHoB. OpraHu3M Kak €IUHOE LENOE.
I'omeocras.

Tkanu pacteHuil. TUnbl pacTUTENBHBIX TKaHEH: 00pa3oBaTelibHasl, MOKPOBHAS, MPOBOASAIIASL, OCHOBHAS, MEXaHUYECKasl.
Ocob6eHHoCTH CTpOoeHUs, GYHKIMI U PACTIOIOKEHHS TKaHEH B OpraHax pacTCHUH.

TkaHW KUBOTHBIX M 4YeJIOBEKA. THIIbI >KMBOTHBIX TKAHEW: SIUTENIMANIbHAS, COCIMHUTENbHAS, MBIIICYHAs!, HEPBHAS.
OcobOeHHOoCTH CcTpOoeHUs, PYHKIMI U pacroyioKEHUsI TKaHEeW B OpraHax >KMBOTHBIX U YeJIOBEKA.

Opransl. BereratuBHble U I€HEpAaTUBHBIE OpraHbl pacTeHHil. OpraHbl U CUCTEMBI OPraHOB JKUBOTHBIX M YEJIOBEKA.
OYHKIINY OPTraHOB U CUCTEM OPraHOB.



Onopa tena opranu3zMoB. Kapkac pactenuil. CKeneTsl OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX >KMBOTHBIX. HapyXHbIl 1
BHYTpeHHHH ckeneT. CTpOEHUE U TUIIBI COEAUHEHUS KOCTEH.

JIBM>KEHHE OpraHu3MoOB. JIBM)KEHHE OJHOKJIETOUHBIX OpPraHU3MOB: aMEOOUIHOE, KIYTUKOBOE, pECHUYHOE. J[BH)KEeHHE
MHOI'OKJICTOYHBIX PACTEHHUN: TPONM3MbI M HACTUU. JIBMKECHUE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA: MBIIICYHAsS
cuctema. Pepnexc. CkeneTHble MBI U UX paboTa.

IIntanue opranm3mos. [lornomenue BOABI, YIVIEKHCIOIO ra3a M MHHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuranme
KUBOTHBIX. BHYTpUIIOJIIOCTHOE W BHYTPUKJIETOYHOE muileBapeHue. [luraHne NO3BOHOYHBIX KMBOTHBIX. OTHeEIbI
[IUALLEBAPUTENBHOTO TpakTa. [InimeBapurensHblie xkemnessl. [IniesapurenbHas cucTtemMa 4ejIoBeKa.

Jlbixanue opraHu3moB. Jlpixanue pacreHuil. Jlpixanue x*uBOTHbIX. [{uddy3us razoB uepe3 NOBEPXHOCTh KIETKH.
Koxnoe npixanue. JlpixarenbHasi moBepxHocTh. JKabepHoe W n€royHoe AbixaHue. JIpIXaHWE MO3BOHOYHBIX >KUBOTHBIX H
YEJIO0BEKA. OJBOJIOIMOHHOE YCIIOKHEHHE CTPOCHMS JETKHX ITO3BOHOYHBIX JKMBOTHBIX. JIbIXaTelbHAas CHUCTEMA YEJIOBEKA.
MexaHu3M BEHTUIISIUY JIETKUX Y MITULL 1 MIIEKOTIUTAIOMX. Perymsiuus npixanus. JpixarenbHble 00bEMBI.

Tpancnopr BewIECTB y OPraHu3MOB. TpaHCIOPTHBIE CUCTEMBI pPACTEHHUW. TpaHCIOPT BEIIECTB Yy JKUBOTHBIX.
KpoBeHocHas cucrema u €€ opranbl. KpoBeHOCHAsI cucTeéMa MO3BOHOYHBIX XKUBOTHBIX U udenoBeka. Cepue, KpOBEHOCHBIE
cocyasl U KpoBb. Kpyru kpoBooOparieHusi. DBOJIOLMOHHBIE YCIOKHEHUSI CTPOCHUS] KPOBEHOCHOM CHUCTEMBI TO3BOHOYHBIX
KUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Beinenenue y opranu3MoB. Beiienenne y pacrenuid. Beigenenue y kxuBOTHbIX. COKpaTHTenbHblE BakyoJu. Oprasel
BblIeNIeHUs. DuibTpanusi, ceKpeuus 1 00paTHOE BcachblBaHUE KaK MEXaHU3Mbl pa0OThl OpraHoB BblaeeHUs. CBsI3b MOJIOCTH
T€Jla C KPOBEHOCHOM M BBIAEIUTENBHON CUCTEMaMU. BblieIeHHE y TO3BOHOYHBIX KMBOTHBIX M yenoBeka. [louku. Ctpoenune
1 (pyHKUMOHKUpOBaHUE HedpoHa. OOpa3oBaHKE MOYH Y YETIOBEKA.

3ammra y OpraHu3MOB. 3aliuTa y OJHOKIETOYHBIX OpraHu3mMoB. Crnopsl OakTepuili U LUCTHI MPOCTEUIINX. 3aliuTa y
MHOT'OKJIETOYHBIX pacTeHnid. KyTukyna. CpeacrBa NacCUBHON M XUMHUYECKOM 3aIUThl. DUTOHLIUABI.

3amuTa y MHOTOKJIETOUHBIX >KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3aluTa opranusma ot Oosie3Heil. IMmyHHas
cucteMa yesnoBeka. KieTouHblil M1 TyMOpalibHbI UMMYHUTET. BpokIEHHBIN 1 TPUOOPETEHHBIN crieNn(PUUEeCKU UMMYHUTET.
Teopus kioHanbHO-cenekTUBHOTO MMMyHHTeTa (I1. Dpnux, ®. M. bepuer, C. ToneraBa). BocnamuTenbHble OTBETHI
opranu3moB. Posb BpokIEHHOTO MIMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIEBaHUM.



PazgpaxxumocTe W perynsuus y OpraHusMoB. Pa3zgpakumMoCTh y OJHOKJIETOYHBIX OpPraHU3MOB. TaKCHCHI.
PaznpaxxumocTs u perynsauus y pacTeHnil. PocToBble BENIeCTBa U UX 3HAYCHUE.

HepBHas cucrema u pediekropHas peryisuus y KUBOTHbIX. HepBHasi cuctema u e€ OTHENbl. DBOJIOLMOHHOE
YCIIO)KHEHUE CTPOEHUS HEPBHOM CHUCTEMBI Yy JKMBOTHBIX. OTIENbl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednextopHas ayra. bezycioBHbIe U yCIIOBHBIE pe(IICKCHI.

I'ymopanbpHast peryysnus M 3HAOKPUHHASA CHCTEMA JKMBOTHBIX M 4YesoBeKa. JKene3bl SHIOKPUHHOM CUCTEMBI M MX
ropMoHsl. JleiicTBue TOpMOHOB. B3anMOCBsI3b HEPBHOM M 3HIOKPUHHOI cucTeM. [ unoranamo-runodusapHasi CUCTEMA.

JdemoHcTpanuu

IToptper: U. I1. I1aBnos.

Tabmuupl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOrOKIETOUHbIE Bogopociany, «bakrtepumn», «IIpocreiimme,
«OpraHbl BETKOBBIX pacTeHui», «CUCTEMbl OPraHOB IMO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEE CTPOECHHE HACEKOMBIX),
«Tkanu pactenmit», «KopHeBsie cuctembl», «Ctpoenue credisi», «CTpoeHHe JTUCTOBOM IUIACTUHKNY», « TKaHU KUBOTHBIXY,
«Ckener 4enoekay, «llumeBapurensHas cucrema», «KpoBeHocHas cucremay», «JlpixarenpHas cucreMa», «HepBHas
cucreMa», «Koxa», «Mplieunas cuctema», «BblaenurenbHas cuctemMay, « JHIOKpUHHAsA cUCTeMa», «CTpOEHHE MBIIIIBDY,
«MAmmyHurer», «Kumeunononoctusie», «CxeMa NMATAHUSA pacTEHUN», « KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX KMBOTHBIX),
«Ctpoenue ruapel», «CtpoeHue miaHapumny, «BHyTpeHHee cTpoeHue I0kaAeBOTO uepBs», «HepBHas cucrema poio»,
«HepBHas cucrema rymkn», «HepBHas cucrema npecMblKarommxcs», «HepBHas cucrema ntuny, «HepBHas cucrema
MIIeKonUTaIuX», «HepBHas cucrema yenoekay, «Pedruekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaTbl OJHOKJIETOYHBIX OPTraHU3MOB, MHUKpOIpEenapaTbl TKaHEH,
PAKOBHHBI MOJITIOCKOB, KOJUJIEKIIMM HACEKOMBIX, WIJIOKOXHMX, MHUBbIE JK3EMIUIAPbl KOMHATHBIX pPacTeHWil, repbapuun
pacTeHUM pa3HbBIX OTIEJNOB, BIIAXHBIE Mpenaparbl >KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIUU OECIO3BOHOYHBIX
KUBOTHBIX, CKEJIET 4eJoBeKa, 00OpyAOBaHHE [UIsl JAEMOHCTPALMM TOYBEHHOIO M BO3AYIIHOTO MWUTAaHUS pPacTEHUH,
pacilerieHust Kpaxmaia u OeIKoB MmoJl AeicTBreM (pepMeHTOB, 000pyAOBaHUE AJI JEMOHCTPALMU OMBITOB 110 U3MEPEHHIO
KU3HEHHOU EMKOCTHU JETKUX, MEXaHU3Ma JIbIXaTeNbHbIX JTBUKEHUN, MOJIENIM TOJJOBHOTO MO3Ta Pa3JIMYHBIX )KUBOTHBIX.

JlabGopaTopHas padora «/3ydyeHrue TKaHE paCTCHUI».

JlaGopaTopHas padora «/3yueHne TKaHel )KUBOTHBIX».



JlaboparopHasi padora «/3yyeHue opraHoB [IBETKOBOI'O PACTEHUS».

Tema 10. PazMHOkeHHe M pa3BUTHE OPraHM3MOB

@®opMbI pa3MHOKEHHUSI OpPTaHU3MOB: Oecrojioe (BKJIoYasi BEreTaTUBHOE) U MOJ0Boe. Bubpl 0ecrnonoro pa3MHOKEHHUS:
MOYKOBaHUE, CIIOPYJISLUS, (pparMeHTaIus, KIOHUPOBaHUE.

[TonoBoe pazmuoxenue. IlonoBeie KieTkn, uiam rametsl. Meito3. Ctaguu meiioza. IloBeneHne XxpoMocom B MeHo3€.
Kpoccunrosep. buonornueckuii CMBICT Me€i03a W TOJOBOrO mporecca. Melno3 W ero Mecto B JKM3HEHHOM LHKIIE
OpraHU3MOB.

[Ipen3aponpimieBoe pasButue. ['ameToreHe3 y >kuBoTHbIX. [lonoBble >xene3bl. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX
KieTok. CriepMarorenes u oorese3. CTpOEHHE MOTIOBBIX KIETOK.

Onio0TBOpEHHE W AMOPHUOHAIBHOE PA3BUTHE >KUBOTHBIX. (CIOCOOBI OIJIOJOTBOPEHMS: HApPYKHOE, BHYTPEHHEE.
[TapTenorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOreHE3). DMOPHUOJIOTHs — HayKa O pa3BUTUU OPraHu3MoB. Mopgozcenesz —
00Ha U3 2nasHvix npobaem smopuonocuu. Kounyenyus mopgocenos u moodenu mopghocenesa. Cramuu >MOpUOTEHE3a
KUBOTHBIX (Ha IpuMepe JArymkh). Jpobnaenue. Tunsl npodneHust. [JemepmurnuposarnHnoe u HedepMUHUposanHoe opooaeHue.
bracmyna, munvr 6aacmyn. OcoO€HHOCTU APOOJICHUS MJICKOMUTAIONMIUX. 3apOABIINICBhIE JUCTKU (TacTpyisius). 3akiaaka
OpraHOB M TKaHEH M3 3apOJbINIEBbIX JUCTKOB. B3auMHOE BiIMsSHME YacTeil pa3BUBAIOILIETOCsS 3apojbliia (3MOpHOHANIbHAS
WHIYKUUSA). 3aKiajka IJlaHa CTPOEHHUs JKMBOTHOTIO KakK pe3ysbTaT MEPAPXUYECKHMX B3aUMOJEHCTBUI T'eHOB. BnusHue Ha
AMOPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPY’KAIOIIEH CPEIBL.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanbHblii mnepuox. Ilpsimoe u Hempsmoe pas3Butue. PasButue c
MeTaMop(o30M y O€CIIO3BOHOYHBIX U MTO3BOHOYHBIX )KMBOTHBIX. BHOJIOrHYecKkoe 3HaYeHue MPsIMOTO U HETIPSIMOTO Pa3BUTHS,
UX pacnpoCTpaHEeHHe B Mpupoje. Tumbl pocTa >KUBOTHBIX. DAKTOPBI PETYJSALMHM POCTa XKUBOTHBIX M dYesnoBeka. Cranuu
MOCTAMOPUOHAIBHOTO Pa3BUTUSL Yy JKMBOTHBIX M yelnoBeka. llepuoabl oHTOrenesa dyenoBeka. CTapeHHE U CMEPTh Kak
OMOJIOTUYECKUE MPOTIECCHI.

Pa3smHoxxenue u pazButue pacreHuid. ['ametoput u cnopodur. Meiio3 B KU3HEHHOM LMKJIEe pacTeHuil. OOpazoBaHue
CIop B mpolecce menosa. ['amerorenes y pacreHuid. OmIOI0TBOPEHUE U Pa3BUTHUE PACTUTEIBHBIX OPraHU3MOB. J[BOWHOE
OILJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHHil. OOpa3oBaHue U pa3BUTHE CEMEHHU.



MexaHn3MBbl PETYIALAA OHTOI€HE3a Y PACTEHUH U )KUBOTHBIX.

JlemoHCcTpanumn

[Toptpetst: C. I'. HaBamun, X. [lInemas.

Tabmuubr u  cxembl: «BeretaTuBHOe pa3MHOXeHHE», «Tumbl Oecnosioro pa3MHOXKEHUs», «Pa3MHOXeHHe
XJaMHJIOMOHaAb», «Pa3MHOkeHHne 3BriIeHb», «Pa3zmHoOkeHne ruape», «Menos», «XpoMocoMmbDy, «lameTroreHnesy,
«CTpoeHue SMIEKIETKHA U CIEpMaTO3011a», « OCHOBHBIE CTaluu OHTOreHes3a», «IIpsmoe u HenpsmMoe pazButue», «Pazputue
MaucKoro xyka», «Passutue capanum», «Pa3zButme mArymkwn», «/[BOMHOE OIUIOJOTBOPEHME Yy LBETKOBBIX PACTCHUIN,
«CTpoeHHEe CeMsH OHOIOJIBHBIX U JIBYAOJBHBIX PACTCHHID), «KU3HEHHBIM LMK MOPCKOUN KalyCThD», «KU3HEHHBIN LUKII
Mxa», « KU3HEHHBIN [IUKI TAIOPOTHUKAY, «’KU3HEHHBIN IIUKII COCHBD.

O0opynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOIIpEnapaTsl SUIEKIETOK U CHepMAaTo30uJ0B, Mojenb «llukn pa3Butus
JATYIIKI.

JlaboparopHasi padora «/3y4eHue CTpOeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpENapaTax».

IIpakTHyeckas padora «BbIsBIIEHNE IPU3HAKOB CXOACTBA 3aPOJIBIIIEH I03BOHOYHBIX KUBOTHBIX.

JladoparopHasi padoTa «CTpoeHHE OPraHOB PA3MHOKEHUS BBICIIMX PACTEHUI.

Tema 11. I'eHeTHKa — HAyKA 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHM3MOB

Hcropust cTaHOBIEHUSI M pa3BUTUSL TeHETHKUM Kak Hayku. Pabotel I'. Mengens, I'. ne ®puza, T. Moprana. Ponb
OTEUECTBEHHBIX yu€HbIX B pasButuu reHetuku. Paborsr H. K. Kombrosa, H. 1. Basunosa, A. H. benozepckoro, I'. [I.
Kapneuenko, 0. A. ®unmumuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE TE€HETUYECKUE TOHATHUS W CUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI, AQJUIEIBbHBIE TE€HBI, AJbTEPHATHBHBIC
MPU3HAKK, JOMUHAHTHBIM M PEUECCUBHBIA MNpPU3HAK, TOMO3UIOTa, TE€TEPO3UT0Ta, YUCTas JIMHHS, TUOpPUIbI, TE€HOTHII,
¢denotun. OCHOBHbIE METOABI TEHETUKU: THOPUIOJIOTMUECKHUH, IIMTOJIOTHYECKUN, MOJIEKYJIS PHO-T€HETUYECKHA.

JdeMoHcTpanuu

[Toptpetsi: I'. Mennens, I'. ne ®pu3z, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. benozepckuii, I". JI.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodees-Pecosckuii.

Tabnuubl 1 cxeMbl: «MeTobl TeHETUKIY, «CXeMbl CKPEILIUBAHUS.

JlabopaTtopHnasi padora «JIpozoduina kak 00BEKT TEHETHIECKUX UCCIEIOBAHUIN.



Tema 12. 3aKOHOMEPHOCTH HACAEACTBEHHOCTH

Monorubpunnoe ckpemnBanue. [lepBoiii 3akoH MeHaenss — 3aKOH €AMHOOOpas3usi THOPUIOB MEPBOTO IMOKOJICHUS.
IIpaBuno nomuHupoBanus. Bropol 3akoH MeHzaens — 3aKOH paclLUCIUIEHUs IpU3HAKOB. LluTosIornyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpelIruBanus. [ umore3a 4ucToThH ramer.

Ananusupyromiee ckpemuBanue. [IpomMeXyTouHbIN XapakTep HaclieToBaHUs. Pacmienienrue mpu3HakoB IIPU HENOJIHOM
JOMUHHPOBAaHHH.

HuruOpuaHoe ckpemmBaHue. Tpetuil 3akoH MeHnenss — 3aKOH HE3aBUCUMOIO HAacCI€AOBAaHUS IPU3HAKOB.
[{uTonmornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHMSL.

CuerieHHoe HacieoBaHue mpu3HakoB. Pa6orel T. Moprana. CuenjeHHOe HacleJOBaHHE TI'E€HOB, HapyILIEHHUE
CLEIUICHUS MEXAY F'eHaMH. XpOMOCOMHAsI TEOPHUsl HACIIEICTBEHHOCTH.

I'eneTnka nosia. XpoOMOCOMHBIN MEXaHU3M ONPENEIICHHS M0JIa. AyTOCOMBI U IOJOBBIE XPOMOCOMBI. [ 'OMOTraMeTHBIN U
reTeporaMeTHbIN MoJI. I 'eHeTnYeckas CTpyKTypa IOJ0BbIX XpoMocoM. HaciienoBanue npu3HaKkoB, CLHEIUIEHHBIX C ITOJIOM.

I'enotun kak wnesnoctHas cucrema. llnenorponuss — MHOXECTBEHHOE ACHCTBHE T'eHA. MHOXKECTBEHHBIM aJUICIIU3M.
B3auMozeiicTBue HeauienbHbIX reHoB. KoMmmiemenTapHoCTh. Onucras. [lonumepus.

['eHeTYecKUl KOHTPOJIb PA3BUTHUS PACTEHHM, >KMBOTHBIX M YEJOBEKA, a Takke (U3HOJOTUYECKUX MPOIIECCOB,
MOBEJEHUS U KOTHUTUBHBIX (PYHKUUH. ['eHeTHUecKre MeXaHUu3Mbl CUMOMOTEHE3a, MEXAHU3MbI B3aUMOJIEUCTBHS «XO3UH —
NapasuT» U «XO35IMH — MHUKpOOMOM». ['eHeTndeckue acheKThl KOHTPOJS U M3MEHEHMsI Haclle[ICTBEHHOW HH(OpMalnuu B
ITOKOJICHUSAX KJIIETOK U OPTaHU3MOB.

JlemoHCcTpanumn

IToptpetst: I'. Mennens, T. Mopras.

Tabmuiet u cxembl: «llepBbiii u BTOpoil 3akoHbl Menaens», «Tperuil 3akoH Menaens», «AHaIU3UPYIOIIEE
CKpelrBaHue», «HenomaHoe nomuHupoBanuey, « CIemIEHHOE HAcleJ0BaHUe MPU3HAKOB Yy Apo30uiibl», «['eHeTuka monay,
«Kapuotun genoBeka», «Kapuotun mapozoduiby, «Kapuotun ntuils»y, «MHOXKECTBEHHBIN auienn3Mmy, «B3zanmoneiictue
TEHOBY.



ObopynoBanue: MoJEb ISl JEMOHCTPALMKA 3aKOHOB €IMHO00pa3us TMOpPHUI0OB MEPBOTO MOKOJCHUS U PaCIICTICHHS
IIPU3HAKOB, MOJENb ISl JEMOHCTpPAllMA 3aKOHA HE3aBHCUMOIO HACJIENOBaHUSA NPU3HAKOB, MOJEIb Ul JIEMOHCTPALIUU
CLIETVIEHHOT'O HACJIEeI0BaHUs IIPU3HAKOB, CBETOBOI MUKPOCKOI, MUKpompenapar: «Jpo3oduiiay.

IIpakTnueckas padora «3ydyeHne pe3yabTaTOB MOHOTHOPUAHOTO CKPEIIUBAHUA Y IPO30(DUITBI».

IIpakTuueckas padora «l3yuenue pe3yabTaToB JUTHOPUIHOTO CKPEUIUBAHUS Y APO30(PUIBDY.

Tema 13. 3aKOHOMEPHOCTH H3MEHYHUBOCTH

BzaumoneiictBue reHotuna u cpeabl npu ¢opMmupoBaHuud QeHotuna. M3meHumBocTh mpusHakoB. KadecTBeHHbIE U
KOJINYECTBEHHBIC IIPU3HAKU. BUIbI N3MEHYNBOCTH: HEHACIICACTBEHHAS U HACJICACTBEHHAS.

MonudpukanonHas M3MEHYMBOCTb. Ponb cpenbl B (QopMHUpOBaHMM MOAU(UKALMOHHOW H3MeHunBOocTH. Hopma
peakiuu mnpusHaka. BapuanumoHHbli psg u BapuanuoHHas KpuBasi (B. Horanncen). CpolictBa MoaudUKallMOHHON
M3MEHYUBOCTH.

['eHoTHIMUECKass U3MEHYMBOCTh. CBOWMCTBA T€HOTUIIMYECKOW U3MEHUYMBOCTH. BUABI F€HOTUNNYECKON M3MEHUYMBOCTH:
KOMOMHATHBHAsL, MyTallUOHHAsL.

KoMOunatuBHass u3MeHUMBOCTb. Meilo3 M TOJOBOW NpoLecC — OCHOBa KOMOWHATUBHOM W3MEHYMBOCTH. Poiib
KOMOMHATUBHOW M3MEHUYMBOCTHU B CO3/IAHUU T€HETUYECKOT0 pa3HOOOpa3us B Mpeesiax OJJHOTO BUA.

MyTanroHHass '3MEHYMBOCTh. BUABI MyTaluii: TEHHBIE, XPOMOCOMHBIE, TeHOMHBIE. CTIOHTaHHBIE U MHIAYLIMPOBAHHBIE
MyTaluu. SnaepHble M nUTOIIa3Marnyeckue Myrauuud. CoMaTH4ecKWe W MOJIOBble MyTauuu. IIpHunHBI BO3HUKHOBEHHSI
MyTalui. MyTareHsl 1 UX BIUSHUE HAa OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAaLIMOHHOIO Ipolecca. 3aKOH T'OMOJIOTMYECKUX
psA0B B HacnencTBeHHoU n3menunBoct (H.W. BaBuioB). BHesinepHas H3MEeHUMBOCTh U HACIEACTBEHHOCTbD.

Onuzenemuxa u 3NULEHOMUKA, POTb INUSEHEMUUEeCKUX (haKkmopos 6 HACIe008aHUU U USMEHUUBOCTNU (PEHOMUNUYECKUX
NPUBHAKOE Y OP2AHUSMOB.

JdeMoHcTpanuu

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

Tabnuupl n cxeMbl: «Buasl ”3MEHUNBOCTIY, «MoaupuKalMOHHAsT U3MEHUYUBOCTHY, «KOMOMHATUBHAA N3MEHUYHUBOCTHY,
«Meio3y, «OmnonoTBopeHuey, «I'eHeTudeckue 3a00JIeBaHUs YeoBeKay, « Buasl myTamuiig.



ObopynoBanue: XHUBble U TrepOapHbIe 3K3EMIULSIPhl KOMHATHBIX pacTeHHi, pucyHkHu (¢doTorpaduu) >KUBOTHBIX C
Pa3JIMYHBIMUA BUAMU U3MEHUYUBOCTH.

Jlabopatopnasi pabGora «lccienoBanue 3aKOHOMEpPHOCTEH MOAU(MUKAIIMOHHOW HU3MeHUYMBOCTHU. [locTpoeHue
BApUALIMOHHOTO PsI/Ia U BAPUALIMOHHON KPUBOID.

IIpakTnyeckas padora «Myranuu y Apo30¢puibl (Ha TOTOBBIX MHKpPOIIpenapaTax).

Tema 14. 'eneTuka 4yesioBeka

Kapuorun uemoBexka. MexayHapoaHas NMporpaMma HMCCIEIOBAHUSA T€HOMa 4YeloBeKa. MeToabl M3y4YeHUsI T€HETHKH
YeJIOBeKa: TEeHEAIOrMYecKui, OJNM3HEIOBBIA, IUTOTCHETUYECKUM, MOMYyJAIMOHHO-CTATUCTUYECKUNA, MOJICKYJISIPHO-
reHeTnueckuii. COBpeEMEHHOE ONPEAEIICHUE T'€HOTHUIIA: TOJJHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTUIIUPOBAHKUE, B TOM YHCIIE C
nomonisto [1I[P-ananu3a. HacnenacTBenHble 3a00sieBaHus YelioBeKa. [ eHHbIE U XpOMOCOMHBIE 00JIe3HU YeroBeka. bosesnu ¢
HACJICJICTBEHHOU MPEAPACTIONIONKEHHOCTHIO. 3HAUCHUE METUIIMHCKON TeHETUKU B MPEAOTBPAIICHUH U JICUCHUU T€HETUYECKUX
3a0o0seBaHul YenoBeka. Meauko-TeHeTHueckoe KOHCyIbThupoBanue. CTBOJOBbIE KIIETKH. [[OHATHE «T€HETUYECKOTO Tpy3ay.
DTHUYECKHE aCTIEKThI UCCIEA0BaHUI B 00JaCTH peJaKTUPOBAHMUS IT€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (hakTOpbl MOBBIIEHHON YYBCTBUTEILHOCTH YEJIOBEKAa K (PU3MUECKOMY UM XUMHUYECKOMY 3arpsi3HEHHUIO
OKpyXarouien cpenbl. ['eHeTnyeckast npeapacnoyioKEHHOCTh YEJIOBEKA K MATOJIOTHSM.

JlemoHCcTpanumn

Tabmumer u cxemsl: «Kapuorun yenoBekay, «MeToapl U3yUeHUS T€HETHKHU uelloBeKay, «I eHeTndyeckue 3a00JIeBaHMS
YEJI0BEKA.

IIpakTnuyeckas padora «CocTaBieHUE U aHAIN3 POIAOCIOBHOW.

Tema 15. Cennekuust OpranusMosB

JloMecTukanuss W CeJIeKUMs. 3apoXICHUE CeleKuuu u aoMectukauumu. Ydyenue H. M. BaBumioBa o IlenTpax
MIPOUCXOXKICHUS] © MHOTO00pa3usi KyJIbTYpHBIX pacTeHUui. PoJIb CeleKIuu B CO3/JaHUU COPTOB PACTEHUI U TIOPO]T )KUBOTHBIX.
Copt, nopoja, mramMMm. 3aKOH TOMOJIOTHYECKUX PSA0B B HaclieACTBeHHOM n3MeHunBocTy H. V. BaBuiioBa, ero 3HaueHue aJis
CEJICKIIMOHHOM paboThI.



MeToapl ceneKIMoHHOM paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBI M WHAMBUAYAJTbHBIA. DTanbl KOMOMHAIIMOHHOW
cenekuu. VcnpiTanue mpousBoguTenel mo motoMctBy. OTOOp MO TEHOTHITY C IOMOIIBIO OLIEHKH (PEHOTUIIAa TTOTOMCTBA U
oTOOp IO TEHOTHUITy ¢ moMonibio ananuza JIHK.

HckyccTBeHHBI MyTareHe3 KakK METOJ CEJICKIIMOHHOW paboThl. PanuanvOHHBI M XUMUYECKUHA MyTareHe3 Kak
UCTOYHMK MYTallMil y KyJbTypHbIX (OpM OpraHu3sMoB. lcnosib30BaHME TE€HOMHOIO pEJAKTHUPOBAHUS U METOOB
pexoMOuHaHTHBEIX JIHK 115 mosmydeHust HCXOAHOro MaTtepuaia sl CeIeKIUU.

[Tonyyenue nomumionnoB. BHyTpuBHIOBas ruOpuanzanus. bBiIM3KOpOACTBEHHOE CKpEUIMBAaHUE, WJIA HHOPUIMHT.
HeponcTtBenHoe ckpemuBanue, wid ayroOpuauHr. I'erepo3uc u ero mpuuuHbl. Vcrosib30BaHHE rerepo3nuca B CEIEKIUU.
Otnanénnas rubpunusauus. llpeomonenue Oecruiogust MEXBUAOBBIX THOpUIOB. J(OCTMIKEHUS CENEKLUUU PACTEeHUH U
KUBOTHBIX. « 3€1€HAA PEBOIOYUAN.

CoxpaHeHre U U3yYEHUE T'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU W MX JAMKHAX POJMYEH I CO3AAHUS HOBBIX
COPTOB M THOPHIIOB CEIbCKOXO3SNUCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICTIOBHIX HCUBOMHBIX 8 YENAX YIYUULeHUS CYUWEeCMBYIOUWUX U CO30AHUSL HOBBIX NOPOO, JTUHUL U
KpOCCO8, 8 MOM HUCTe C NPUMEHEHUEeM COBPEMEHHBIX MemO008 HAYYHBIX UCCIe008aHUL, NepedosblX uoell U nepcneKmuHbIX
MexXHON02UL.

JlemoHCcTpanumn

[Toptpetsi: H. Y. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykssinenko, b. JI. Actaypos, H. bopnoyr, /. K.
benses.

Tabmuupbl U cxembl: «L{eHTpbI MPOUCXOKACHUS U MHOrooOpasus KyJbTYPHBIX PACTEHHID», «3aKOH TOMOJIOTHMYECKHX
PSAZ0B B HACJIEICTBEHHOW U3MEHUMBOCTHY, «MeTobl cenekuumn», «OTnanéHnas rudpuauzanus», «MyTrareHes».

JlaGopaTopHasi padora «/3ydeHne COPTOB KyJbTYPHBIX PACTEHHI U OPOJ JOMAIIHUX )KUBOTHBIX .

JlaGopaTopHasi padora «/3yueHre METOI0B CEJIEKIIUA PACTCHUIN.

IIpakTnueckas padora «IIpuBUBKa pacTeHUIN».

Ikckypeuss «OCHOBHBbIE METOJBI M JIOCTHKEHHUS CEJIEKIMU PACTEHHH W KUBOTHBIX (HA CEJEKIMOHHYIO CTaHIIMIO,
MJIEMEHHYI0 (hepMy, COPTOMCHBITATEIbHBIM YYacTOK, B TEIUIMYHOE XO35MCTBO, B JaOOpPaTOpPUIO arpOyHUBEpPCUTETA WIIH
Hay4YHOTO LIEHTPA)».



Tema 16. BHOTEeXHOJIOTMSI U CHHTEeTHYeCKasi O0MOJIOT sl

OOBEKTHI, HCIONB3yeMbIE B OWOTEXHOJOTHH, — KICTOYHBIE W TKAHEBBIC KYJIbTYPhl, MHKPOOPTAHHU3MBI, HX
XapaKTepUCTUKa. TpaaullMOHHAs OWOTEXHOJIOTHS: XJieOoNedeHre, MOJydeHUEe KHUCIOMOJIOYHBIX IPOJYKTOB, BHUHO/IEIHE.
MukpoOuonornueckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKUX TexHoyiorui. IIpous3BojacTBO Oe€iika, aMHUHOKHCIOT M
BUTaMUHOB.

Co3nanue TEXHOJOTUM W MHCTPYMEHTOB ILIE€JICHAMPABICHHOTO M3MEHEHUS W KOHCTPYUPOBAHHUS T€HOMOB C IIEJIBIO
MOJIYYCHUS] OPTAaHU3MOB U UX KOMIIOHEHTOB, COJICPKAIINX HE BCTPEYAIONTUECS B IPUPOC OMOCHHTETUICCKUE Ty TH.

Knerounas umkeHepus. MeToasl KylIbTypbl KJICTOK M TKaHEH pacTeHMi W KMBOTHBIX. Kpmobanku. ComaTmyeckas
rUOpUAM3alisl M COMaTHYeCKuil »MOpuoreHe3. lcmonp3oBaHWEe TalIOMJAOB B CEJICKIIMU pacTeHuil. [lonyuenue
MOHOKIIOHAbHBIX anmumen. Mcnonv3osanue MOHOKIOHAIbHBIX U NOAUKIOHAIbHLIX anmumen 8 meouyune. VICKyCCTBEHHOE
OTUIOJIOTBOPEHUE. PEKOHCTPYKIMS SIMUEKIECTOK W KJIOHUPOBAHUE JKUBOTHBIX. METOJ TpaHCIJIAHTALMU SIAEP KIIETOK.
Texnonoeuu 0300posnenus, KyibmMueUPOBaHUs U MUKPOKIOHANbHO20 PA3ZMHONCEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocoMHass M TeHHash WHXKEeHepHs. VICKyCCTBEHHBIM CHHTE3 T'eéHa M KOHCTpyupoBaHue pekomOmHaHTHBIX JIHK.
Co30aHnue mpanceeHHblX opeanu3mos. JIoCTHKEHUS U TePCIIEKTUBBI XPOMOCOMHOM M T€HHOW MHKEHEPUHU. DKOJOTUUECKUE U
ATUYECKHUE TPOOJIEMbI TEHHOW MHKEHEPUH.

MenuuuHckue OuorexHosnoruu. Iloctrenomuas nudpoBas MenunuHa. [I[P-auarnoctrka. MeTtaGonoMHBIN aHAIN3,
TEHOLIEHTPUYECKUM aHAIM3 MPOTEOMa YEJIOBEKa JJIsl OLIEHKU COCTOSIHHS €r0 340pOBbs. MCIIOIb30BaHUE CTBOJIOBBIX KJIETOK.
Tapretnass tepanusi paka. 3D-OuoumxeHepus mjig pa3paboTku (yHAAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH,
CO3/IaHUsI KOMIUJIEKCHBIX TKAaHEH COYETaHMEM TEXHOJOTUM TpEXMEpPHOro OMONMpUHTHMHra M ckaddonauHra Jjs peiieHus
3a7a4 NEPCOHAIU3UPOBAHHON MEIUIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C Ielbl0 obOecredeHuss KOMOMHUpPOBAHHOM 3amuThl OoT Bo3Oyauteneir OPBU,
YCTaHOBJICHHE MOJIEKYJISIPHBIX MeXaHn3MOB (yHkironupoBanusi PHK-comepxamux BUpycoB, BBI3BIBAIOIIUX 0COO0 OMIACHBIC
3a00J1€BaHMS YEJIOBEKA U JKUBOTHBIX.

JdemMoHcTpanuu

Tabnuiel u cxembl: «Mcmoib30BaHNEe MUKPOOPTaHW3MOB B MPOMBIIIUICHHOM MIPOU3BOJICTBEY, «KIleToUHas HHXKEHEPUS,
«I'eHHast UHXKEHEPUS».



JlabopaTtopHnasi pa6ora «/3ydeHue o0beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomydeHre MOTOYHOKUCIBIX TIPOTYKTOBY.

IKckypeusi «BbUOTEXHOJOTUS — BaKHEWIas MPOU3BOAUTENbHAS CHJIA COBPEMEHHOCTH (Ha OMOTEXHOJIOTHMYECKOE
TIPOU3BOICTBO)».

11 KITACC

Tema 1. 3apo:kneHue u pa3BuTHE IBOJTIONUOHHBIX NPEACTABJICHNH B OMOJIOTHH

OBomononHas teopust Y. Jlapsuna. [Ipennocbuiku BO3HUKHOBEHUS JapBUHU3MA. JKWU3Hb U Hay4yHas JEATEeIbHOCTH Y.
HapBuHa.

JBrxymue cuibl »Bomonuu BuaoB no Y. JlapBuHy (BbICOKas HWHTEHCHUBHOCTb Pa3MHOKEHHUS OpPraHH3MOB,
HACJIEICTBEHHAs! U3MEHYMBOCTh, 00pb0a 3a CyIIECTBOBAaHHUE, ECTECTBEHHBINH U HCKYCCTBEHHBII OTOOD).

Odopmienne cuntetndeckoir Teopun sBomouun (CTD). HedtpanbHas Teopust »3Bomornuu. CoBpeMeHHas
HBOJIIOLIMOHHAs OMoJIoTHs. 3HaYE€HUE 3BOIIOIMOHHOM Teopur B (POPMUPOBAHUM €CTECTBEHHO-HAYUYHOM KapTUHBI MUpA.

JdemMoHcTpanuu

[Toptpetsl: Apucrorens, K. JIunnen, XK. b. Jlamapk, 3. K. Cenr-Unep, K. Kroswe, U. {apsun, C. C. UerBepukos, U.
. llImaneraysex, x. Xonnenn, /. K. benses.

Tabmuubr u cxembl: «Cucrema xuBod mpuponbl (mo K. Jlunuew)», «JlectHuna xuBbix cymiecTB (mo Jlamapky)y,
«MexaHu3Mm (GopMHUpPOBaHUSI TPUCHOCOOJIEHUI y pacTeHuid U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema mapupyra



nytemectBuss Y. JlapBuna», «Haxomku Y. [apsuna», «®Dopmbl OopbObl 3a cymiectBoBaHue», «llopoabr romyGei»,
«MHorooOpa3ue KyabTypHBIX (opM KanmycTbl», «[lopoapl 1oMalIHUX KUBOTHBIXY», «Cxema o0pa3oBaHMsI HOBBIX BUIOB (10
Y. [apBuny)», «Cxema COOTHOIICHHS ABWXKYIIUX CHJI SBOMIONUN», «OCHOBHBIE TMOJIOKEHUS CHHTETUYECKON TEOpUu
HBOJTIOIUNY.

Tema 2. MUKpPO0IBOTIOLMSA U €€ pe3yJabTaThl

[Tonynsauus Kak 37aeMeHTapHas equHuua 3Boiatound. COBpeMEHHbIE METOJIbI OLIEHKA T'€HETHYECKOro pasHOOOpasus u
CTPYKTYpbl Tnomyisiuuid. l3MeHeHHe TeHO(OHJa MOMYJSIIUU KAk 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro papHosecus J[x. Xapau, B. BaitnOepra.

OnemeHTapHbIe (aKTOpbl (ABMKYIIHME CHJIBI) 3BOJIOUMU. MyTannoHHbIH nporecc. KomMOMHaTUBHAs M3MEHYHUBOCTD.
Hpeiid reHoB — ciydaiiHble HEHANpPaBJICHHbIE U3MEHEHUsl YacTOT ajulelield B momyssauusax. Dddextr ocHoBarens. Iggexm
OymulL10uH020 2opaviuuka. CHUMCEHUe 2eHemuU4ecKko2o pazHooopasus. npudunsl u cieocmeus. llposenenue sghgpexma opeiigha
2eH08 8 Oonbwiux u manvlx nonyaayusx. Murpamuu. M3zomsmus nomymsinuid: reorpaduyeckas (IIPOCTPAHCTBEHHAs ),
Oouonoruueckas (pernpoyKTUBHAs).

EctectBennblii oTO0p — Hampasisiomuid ¢akrop 3Bomonuu. Dopmbl  e€CTECTBEHHOrOo O0TOOpa: ABMXKYIIMM,
CTAOMIM3HUPYIOIMINM, paspbiBatonuil (Au3pynTuBHbINA). IlonoBoit oTOOp. BO3HUKHOBEHHWE U HBOJIOLUS COLMAIBHOTO
MOBEJEHUS KUBOTHBIX.

[IprcnocoO0aeHHOCTh OPraHU3MOB KaK pe3yJbTaT MUKPOAIBOJIIOLNUU. BO3HUKHOBEHHE NPUCIIOCOOICHUN Y OPraHu3MOB.
Apomopdo3bl U uanoanantanud. llpumepbl NpUCMOCOOJIEHUN Yy OpPraHu3MOB: MOp(dOIOTHYecKre, (PU3UOIOTHYECKUE,
OnoxuMuyeckue, nopegeHueckne. OTHOCUTENbHOCTh TPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u ctpykrypa. BugooOpa3zoBaHue Kak pe3yiabTaT MUKPOIBOIONUH. M30sa1us — KiroueBoi (pakTop
BU000pa3oBanus. Ilytm u  cmocoObl  BujgooOpazoBaHus: ajionaTpuyeckoe (reorpaduyeckoe), CHUMMOATPUUYECKOE
(9KOJIOTHYECKOE), KMTHOBEHHOE» (MTOUILIONAN3AIN, THOpru3aius ). TUTeTbHOCTh IBOIIOIIMOHHBIX TPOIECCOB.

Mexanu3mbl (OpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb 3BONMIOIIMOHHON OMoJiorvK B pa3paboTKe HAyYHBIX METOAOB COXpaHEHHs OMopazHooOpasus. MUKpOIBOIIOLHUS U
KOSBOJIIOLMS Mapa3uTOB U UX X034€B. MexaHu3Mbl (OpMUPOBAHMS YCTOMYMBOCTU K aHTUOMOTHKAM M CIOCOOBI OOPBHOBI C
HEH.



JleMmoHCcTpanumn

[Toptpetsi: C. C. YerBepukos, D. Maiip.

Tabnuupl u cxeMbl: «MyTallMOHHAs U3MEHYMBOCTHY, «[lonmyndironHas cTpykTypa Buaay, «Cxema nposBICHUS 3aKOHA
Xapau—BaitnOepra», «JIBKyliue CHIIBI SBOJIONUNY», «IKOJOTMYECKas W30JSALMS MOMYyJSUUA ceBaHCKOW (openmy,
«["eorpaduueckas U30ALMS TUCTBEHHHUIIBI CHOMPCKON U TUCTBEHHUIIBI 1aypcKoi», «[1omysiimoHHbIe BOJIHBI YUCICHHOCTH
XHIIHUKOB U KepTB», «Cxema AeMCTBUS €CTeCTBEHHOro 0TO0pay, «DopMbl 60phOBI 3a cyiecTBOBaHUE, «HIyCTpUaATbHBIHI
Menanu3m», «KuBble wuckonaemeiey», «IIOKpOBUTENBCTBEHHAsI OKpacka KUBOTHBIX», «lIpemymnpexnaromas oxkpacka
KUBOTHBIX», «Dusnonorndyeckue agantanuuy, «IIpucrnocoOieHHOCTh OpraHu3MOB U €€ OTHOCHUTEIBbHOCTHY, «Kpurepuu
BUna», «Bunel-nBorinukuy, «CTpykTypa Buaa B mpupoae», «CrocoObl BumoobpazoBanus», «['eorpaduueckoe
BH1000pa30BaHKe TPEX BUOB JaHABINICH, « IKOJIOTMYECKOE BUI000pa30BaHUE BUIOB CUHUILD, «IlOMUIIIONIBI pacTeHUI,
«KamycTHO-peieuHblil THOpUIY.

O6opynoBanue: repOapuu pacTEeHUM, KOJUICKIIMM HACEKOMBIX, 4Yydelila NTHUI[ U 3Bepe ¢ MpUMepaMu Pa3IMYHBIX
MPUCIIOCOOJICHHM, dydella NTUI] W 3Beped pas3HbIX BHUJOB, repdapuud pacTeHUid OJW3KUX BHJIIOB, 0OpPa30BABIIMXCS
Pa3IUYHBIMU CIIOCOOAMH.

JlaGopaTopHasi padora «BbIsBIeHUE U3MEHYUBOCTU Y 0COOCH OTHOTO BUIAY.

JlaGopaTopHnas padora «IIpucrnoco0yieHus OpraHu3MOB U UX OTHOCUTEIbHAS 11€JIeCO00Pa3HOCTDY.

JlaboparopHnasi pa6ora «CpaBHEHHE BUIOB 110 MOP(OIOTUIECKOMY KPUTEPUION.

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

Metoabl u3zydueHus makposBojirouuu. [laneoHTonornyeckue Meroabl u3ydeHUs 3Bostonuu. IlepexonHbie GpopMbl u
(unoreHeTuYeCKue psAabl OPraHu3MOB.

buoreorpapuueckue wmeroabl wu3ydeHus dBoitouud. CpaBHenue Giopbl U (ayHbl MAaTEpUKOB U OCTPOBOB.
buoreorpadpuyeckue obnactu 3emiau. Buabl-sHIEMUKN U PETUKTHIL.

OMOpPHOIOTHUECKHE U CPAaBHUTEIBHO-MOP()OIOrHUEcKre METOJbl HM3Y4YeHHs 3BOMIONUH. ['eHeTHueckue MexaHU3Mbl
ABOJIIOIIMM OHTOT'€HE3a U MOSIBICHUS 3BOJIIOLIMOHHBIX HOBIIECTB. | 'OMOJIOTMYHbBIE M aHAJIOTMYHBIE OpraHbl. PyluMeHTapHbIe
opraHbl M aTaBU3Mbl. MOJIEKYJISIPHO-TEHETUYECKHE, OMOXMMHYECKUE W MATEMATUYECKHE METOJIbl MU3YYEHHS HBOJIIOLUU.
["omonornynsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHUYECKHUX JIEPEBHEB.



XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO01ue 3aKOHOMEPHOCTH (TpaBuiIa) SBOMIOUMH. [Ipunyun cmenvl hynxkyuu. HeobpaTUMOCTh BOMIONHUH. ATaNTUBHAS
paauaiusi. HepaBHOMEpHOCTH TEMIIOB DBOJIIOLIMH.

JdeMoHCcTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosmep, O. I'ekkelsb.

Tabnumpl 1 cxembl: « PUIOTEHETUYECKUI P JOMaan», «ApPXEOoNTEepUKe», «3Bepo3yonie smmepsl», «Creronedanby,
«Punno¢pute», «CeMeHHbIE NANOpPOTHUKW», «buoreorpaduueckue 30HBI 3eMin», «/peil) KOHTHHEHTOBY», «PeauKTHI»,
«HauanpHble cTaAuK 3MOPUOHATBHOTO PA3BUTHUS MO3BOHOYHBIX >KUBOTHBIXY», «IOMOJIOTMUHBIE W aHAJOTUYHBIE OPraHb»,
«PynuMeHTbI», «ATaBU3MB», «XpOMOCOMHBbIE HAOOpHI 4YeJIOBEKa W IIUMITaH3e», «lJ1aBHbIC HAIpaBICHUS SBOJIOLUN,
«O011IMe 3aKOHOMEPHOCTH IBOJTFOIIAN.

OOopynoBaHue: KOJJIEKIMH, TepOdapuu, MYJSDKM HCKOIMAEMBIX OCTAaTKOB OPraHU3MOB, MYJSDKHM TOMOJIOTHYHBIX,
aHaJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HU HA 3emJie

HayuHble rumorte3bl MpOUCXOXKACHUS KM3HM Ha 3emie. AOuoreHe3 U maHcrnepMmusi. [loHaydHble MpencTaBICHUS O
3apOKICHUH KU3HU (KpealuoHu3M). ['MmoTe3a MmoCTOSSHHOTO CaMO3apOKIEHUS KU3HM U €€ ONMpOBEpKEeHHE omnbiTamu O.
Penu, JI. Cnnasnnannanm, JI. [Tactepa. [IpoucxoxxaeHue sKU3HU U aCTPOOUOIOTHS.

OcHoBHbIE 3Tamnbl HeOpraHudeckou 3Boironuu. IlnanerapHas (reosoruyeckasi) 3BOJOLUA. XUMHUUYECKas 3BOJIOLUS.
AOHOTeHHBIN CHHTE3 OPraHMYeCKUX BelecTB U3 Heoprannueckux. OmeiT C. Musiepa u I'. FOpu. O6pa3oBaHue mojuMepoB
n3 MoHomepoB. KoanepBatHas rumnore3a A. WM. Omapuna, runore3a nepBudHoro OyiaboHa Jx. XomjaeitHa, reHeTHyeckas
runoteza I'. Mémnepa. Puboszumsl (T. Uek) u runoreza «mupa PHK» V. TI'mnbepra. ®@opmupoBanue meMOpaH U
BO3HMKHOBEHUE MPOTOKIIETKH.

Hcropust 3emnum um metonbl €€ u3ydeHus. Vckomaemple OpPraHMYeCKHE OCTaTKH. ['€OXpOHOJOruss M €€ METOJBI.
OTtHOcuTeNbHAS U A0COTIOTHAS T€OXPOHONIOTH. ['€0XpOoHOIOrHUecKast Kaja: 30Hbl, 3Pbl, IEPUOIbI, FTTOXH.

HavanbHble sTambel opraHnyeckod 3BoitolMH. [losiBIeHHME W 3BOJIOLMS MEPBBIX KIETOK. DBOJIOLMS METa00IM3Ma.
Bo3nukHoBeHue nepBbix dKocucTeM. CoBpeMEHHbIE MUKpPOOHBbIE OMOIUIEHKM Kak aHaJor MEpBbIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokapruoTHl U 3yKapHOTHI.



[Ipoucxoxknenne dykapuoT (CHMOMOTEHE3). IBOJIOIMOHHOE TMPOUCXOXKICHHE BUPYCOB. [IpoumcxoxneHue
MHOT'OKJIETOYHBIX OPraHU3MOB. BO3HHMKHOBEHNE OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIIOIUM BbhICIIUX pacTeHuil. OCHOBHbIE apoMopdo3bl pacTeHud. BbIxon pacTeHuili Ha cymry.
[TosiBneHnE CIOPOBBIX PACTEHU U 3aBOeBaHUE MMHU cylin. CemeHHbIe pacTeHusd. [[poncxoxkneHne BETKOBBIX PACTEHUIA.

OCHOBHBIE 3TaIlbl SBOIOINH XKUBOTHOTO Mupa. OcHOBHBIE apoMopdo3bl KUBOTHBIX. Benackas dayna. KemOpuiickuii
B3pbIB — IIOSIBJIEHUE COBPEMEHHBIX THUIOB. [lepBble XOpnoBble KWBOTHBIE. JKu3Hb B BOAE. DBOJIOLMS IMO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentunuit. [Iporcxoxaenune miuekonuTaronmx U nrui. [IpuHnun kimoueBoro apomopdosa.
OcBoeHHe OECI03BOHOUYHBIMH U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTre xu3HM Ha 3emiie TO dpaM M TEpUOJIaM: apXeil, MpoTepo30il, Maneo30il, Me3030i, KaitHo30i. OOmas
XapaKTEepUCTHKAa KJIMMaTa M TeoJIOTMYeCKUX mpoueccoB. [losBieHne ©  paclBeT XapakTEpPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycioBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHHUSI — 3KOJOTMYECKHE KPHU3UCHI Ipouuioro. IIpuumMHBI M CIEACTBUS MacCOBBIX BBIMUPAHUU.
CoBpeMeHHbIH 3KOJOTHYECKHUI KpU3Hc, ero ocooeHHocTH. [Ipobnema coxpanenust OuopazHooOpaszus Ha 3emiie.

CoBpemeHHas cuctema opranuyeckoro mupa. Ilpunnunel knaccudukanuu opraHu3MoB. OCHOBHBIE CHCTEMATUUYECKHUE
IpyNIbl OPraHU3MOB.

JlemoHCcTpanumn

IToptpetsl: @. Penu, JI. Cnannanuanu, JI. ITactep, . . MeunukoB, A. W. Onapun, x. Xonxeitn, I'. Ménnep, C.
Munep, I'. FOpu.

Tabmuupr u cxembl: «Cxema onbitTa @. Penu», «Cxema onbita JI. IlacTepa mo nM3y4eHUIO CaMO3apOKIEHUS KU3HNY,
«Cxewma onbita C. Munnepa, I'. FOpu», «9Tamnbsl HEOpraHM4ECKOUM HBOIIOLHNNY, «I'€0XpoHOIOorHYecKas mkana», «HadanbHbie
ATanbl OPraHUYECKOW HBONMIOIUNY, «CxeMa 00pa3oBaHMs >YKApUOT MyTEM cUMOMOreHe3a», «Cucrema >KUBOW MPHUPOIBDY,
«Ctpoenue Bupyca», «ApoMopdo3sl pacteHuit», «Punmourb», «OIHOKIETOUYHBIE BOJIOPOCIN», «MHOrOKJIETOUHbIE
BoZopocim», «Mxwu», «IlamopoTHukmn», «l'onoceMeHHble pacTeHus», «OpraHbl LIBETKOBBIX pacTeHHi», «Cxema pa3BUTHSA
AKUBOTHOTO Mupa», «ApoMopdo3bl KUBOTHBIXY», «lIpocreitmme», «Kumeunononoctueie», «llnockue uvepBuy,
«Unenucronoruey, «PoiOb», «3eMHOBOIHBIEY, «IIpecMbikatonuecsy, «[Itumpy, «Maekonutatomuey, «Pa3BUTHE XKU3HU B



apXxeuckou spe», «Pa3BUTHE )KU3HU B MIPOTEPO3OUCKON Ipey, «Pa3BuTHE )KU3HU B MAIIEO30UCKON 3pe», «Pa3BuTne *Ku3HU B
ME3030MCKOM 3pe», «Pa3BuTHE )KU3HU B KaiTHO30MCKOM 3pe», « COBpEMEHHAs CHCTEMa OPTaHUYECKOTO MUPay.

O6opynoBanue: repOapuu pacTEHUN Pa3IMYHBIX OTJIETIOB, KOJUICKIIMM HACEKOMBIX, BJIA)KHbBIE MperapaThl KUBOTHBIX,
PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX >KMBOTHBIX, Uydesa ITHIl U 3BEpPEH, KOJUICKIUU
OKaMEHEJOCTEN, MOJIE3HBIX NCKONAEMBIX, MYJISKA OPTAHUYECKAX OCTATKOB OPTaHU3MOB.

BupryaabHas n1abopaTtopHas padora «MonenupoBanue onbiToB Mumiepa—tOpu no n3ydeHnto abMOreHHOro CUHTE3a
OpPraHUYECKUX COCAMHEHUN B IEPBUYHOMN aTMOC]epe.

JlaboparopHasi padora «/3y4eHue 1 ONucaHue UCKOMAEMBIX OCTATKOB IPEBHUX OPIaHU3MOB).

IIpakTnyeckas padora «l3yueHne ocoOEHHOCTEN CTPOEHUS paCTEHUI pa3HbBIX OTIEIOBY.

IpakTnueckas padora «3yueHue 0cCoOOEHHOCTEN CTPOCHUS MO3BOHOUYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxaenne 4ea0BeKa — aHTPOINOIeHe3

Pa3znensl 1 3a1a4u aHTPOIIOJIOTUU. METOIBI aHTPOIIOJIOTUH.

CraHOBIIEHME NIPEICTABICHUN O IIPOMCXOKICHUM YesloBeKa. Pennrno3neie Bo33peHus. COBpEMEHHBIE HAyYHBIE TEOPUHU.

CX0ZICTBO 4enoBeKa ¢ KUBOTHBIMH. CHUCTEMATHYECKOE MOJIOKEHHE ueiaoBeka. CBUAETENBCTBA CXOACTBA YEJIOBEKA C
KUBOTHBIMHU:  CPaBHUTEIBbHO-MOP(OJIOrHYECKUEe, SMOPHOJOrUYecKHe, (PU3HOJIOro-OMOXMMHUYECKUE, TOBEIECHYECKHUE.
OTnnyus yenoBeka OT KUBOTHBIX. [[pAMOX0KIEHNE M KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U
BTOPOU CUTHAJILHOW CHUCTEMBI.

JBrxymue cuwibl (pakTopbl) aHTpomoOreHe3a: OHOoJoTHYeCKHe, coluaibHble. COOTHOIICHHE OHOJOTUYECKUX U
COLIMAIBHBIX (PAKTOPOB B AHTPOIIOTEHE3E.

OcHOBHBIE CTauu aHTponoreHes3a. PanHue yenoBekooOpa3Hbie 00€3bsHbI (IPOKOHCYJIbI) M PAaHHUE TOHTUBI — O0LIUE
MPEAKU YeJIOBEKOOOpa3HbIX 00€3bsiH W JI0JeH. ABCTpPaJIONUTEKH — JBYHOTHE MpeAKu drofeil. YenoBek ymelnbli, nepBbie
W3TOTOBJICHUSI OpYyIud Tpyaa. YenoBexk NPSMOXOASIIMA M TEPBBIM BhIXOA Jroaei 3a mpenensl Adpuku. UemoBek
reienb0eprekuii — o0l MPeJoK HEeaHIePTAIbCKOTO YeJIOBEKa M 4YeJIOBEeKa pasyMHOro. YemoBeK HeaHACPTaTbCKUM Kak
BH/JI JIFOJEN XOJOAHOTO KiMMara. YenoBeK pa3yMHbI COBPEMEHHOTO THIIA, JEHUCOBCKHUM YEJIOBEK, OCBOEHNE KOHTUHEHTOB
3a npegenamu Adpuku. [laneoreHeTrka u najaeoreHOMHKA.



OBOJIIOLHST COBPEMEHHOIO 4ejoBeKa. EcTecTBEHHBIM OTOOpP B MOMYJSALMAX 4esloBeKa. MyTallMOHHBIA MNpPOLECC H
nonumopdusm. TlomynsaunonHsie BOIHBI, Apeiid reHoB, Murpanus U «3(pQexT ocHOBaTes» B MOIMYJALHIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacwl. llonstue o pace. bonbiive pacel: eBponeoujHas (eBpa3uiickas), aBCTpaiO-HETPOUIHAS
(’xBaTOpHUANIbHAS ), MOHTOJIOMAHAS (a3MaTCKO-aMEpUKaHCKas). Bpemsi u myTu paccelieHusl 4elaoBeKa Mo miaHeTe. EAUHCTBO
yesoBeuecknx pac. HaydHas HecoCTOSATENbHOCTh pacu3Ma. [IpucnocoONeHHOCTh YelIOBEKa K pPa3HbIM  YCIOBHSIM
OKpy>Karole cpenbl. Bnusinue reorpadudeckoii cpebl U Apeida reHoB Ha MOPGHOIIOTHIO U (PU3HOTIOTHIO YETIOBEKa.

MexaucuuIuiMHapHble METObl B (U3NUEeCcKOol (OMOJOrHMYecKOi) aHTPOMOJIOTHMH. DBOJIOLMOHHASI AHTPOIIOJIOTHUS U
[IaJICOAHTPOIOJIOTHS 4YEJIOBEYECKUX IONYyJANMi. broconualbHble HCCIIENOBaHUS INpPUPOJAbI 4enoBeka. MccinenoBaHue
KO3BOJIIOLUU OMOJIOTUYECKOIO U COI[UAIIBHOTO B YEJIOBEKE.

JlemoHCcTpanun

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

TaOnuips! u cxeMbl: «MeTobl aHTPONOJIOTUNY, «I 0JIOBHOW MO3I UenoBeKa», «UenoBekooOpasHbie 00e3bsiHbI, «CKeneT
YeJIOBEKA U CKEJIET IHUMIaH3e», «PyIMMEHTBI U aTaBU3MbD», «JIBHXKYIIHE CHIIBI aHTPOIIOT€HE3a», « DBOJIIOLMOHHOE JIPEBO
YEJIOBEKa», «ABCTpajmonurek», «YemoBek ymensiit»y, «YenoBek mnpamMoxomsumuin», «Jl€eHUCOBCKUM  YEIOBEK»
«Heangepranbup», «KpoManboHIBD), «lIpeakn yenoBekay, « ITamnbl 3BOIOIUN YEINOBEKA», «Pachl 4eloBeKay.

ObopynoBaHHe: MYJSDKM OKaMEHEJIOCTEeH, MpeIMETOB MaTepHabHOM KYyJIbTYphl NMPEAKOB YEJIOBEKA, PENpOTyKIUH
(dpoTorpadum) xkapThH ¢ MUPOIOTUUESCKUMHU M OUOICHCKUMU CIO)KETaMH MPOUCXOXKIACHUS YelloBeKa, pororpadun HaxoI0K
MCKOIIaeMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJENb Yepera YeJoBeKa 1 Yepena MMMITaH3€, MOIeNIb KUCTH YelOBeKa
Y KHCTH IIMMIIaH3€, MOJIEJIM TOpCca MPEJKOB YEIOBEKA.

JlabopatopHasi pabora «/3yyeHue ocoOEHHOCTEM CTPOCHUS CKEJIeTa YEeTOBEKA, CBSI3aHHBIX C MIPSIMOXO0KICHUEM.

IIpakTnueckas padora «/3yueHne 3KOJIOTHYECKHUX aJIallTalluil YETOBEKAY.

Tema 6. JKk0JI0rMsA — HAYKAa 0 B3AaHMOOTHOILICHUSIX OPTAaHM3MOB H HA/IOPraHU3MEHHBIX CHCTEM C OKPY/KAKIIeH
cpenoii

3apoxaeHue U pa3BuTUE dKojioruu B Tpynax A. I'ymbonbsara, K. @. Pynse, H. A. CeBepuosa, 3. ['ekkens, A. Tenciau,
B. H. CykauéBa. Pa3znensl u 3agaun 3k0510TuH. CBSA3b 3KOJIOTHH C IPYTUMU HAYKaAMHU.



Metoael skosnoruu. IloneBele HaOmoAeHUA. OKCHEPUMEHTHI B JKOJIOTUU: MPUPOAHBIE U  J1a0OpaTOpPHBIE.
MonenupoBanue B 3KOJI0THH. MOHUTOPHUHT OKPY’KaIOIIEH CPe/Ibl: TOKAIbHBIN, perMOHAIBHBIN U TII00aTbHBIN.

3HAYCHHE DKOJOTUYECKUX 3HAHUM I YEJIOBEKA. JKOJOTMYECKOE MUPOBO33PEHUE KaK OCHOBA CBA3EH UEIOBEYECTBA C
npupoaoi. PopMHpPOBaAHUE HKOJIOTHYECKON KYJIBTYPBI M KOJIOTMYECKON IPaMOTHOCTH HACEIICHUS.

JlemoHCcTpanumn

[Toptpetsr: A. I'ymbGonbar, K. ®@. Pynee, H. A. CeBeprios, O. ['ekkenb, A. Teracmu, B. H. Cykaués.

Tabmuupl u cxeMbl: «Pa3nensl 3koaorun», «MeTobl 3K0I0run», «CxeMa MOHUTOPUHTA OKPY>KAOIIEH Cpelbl».

JlaboparopHasi padora «/3ydyeHue METo10B SKOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranu3msl u cpeaa 00MTAHUA

DKoJiIornueckue pakTopbl U 3aKOHOMEPHOCTH UX JercTBud. Kiaccuukanus s3kogornyeckux (pakTopoB: a0MOTHYECKUE,
OnoTHyeckue, aHTpororeHHsle. OOIMe 3aKOHOMEPHOCTH JEHCTBUS 3KoJormyeckux Qakropos. I[IpaBuno munumyma (K.
Hlnpenrens, FO. JInbux). TonepaHTHOCTb. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuorudeckue ¢akrtopbl. CBeT Kak 3koyiorndeckuil axrop. JlelicTBHE pa3HBIX Y4YacTKOB COJIHEYHOI'O CIIEKTpa Ha
OpraHu3Mbl. OJKOJIOTMYECKUE TIpPYINIbl PACTEHHM M KUBOTHBIX II0 OTHOWIEHUIO K cBeTy. CHrHaimpHas poJib CBETa.
DoTONEpPUOIU3M.

Temneparypa kak »3Konorudyeckuii ¢akrop. JleiicTBue temmeparypsl Ha oOpraHu3mbl. [loiikunorepMHble U
rOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak okomormueckuit ¢akrop. IlpucmocobneHus pacTeHuil K MOAAEPXKAHUIO BOJHOTO OajaHca.
Krnaccudukanusa pacteHuil o oTHOIIEHUIO K Boje. [IpucnocoOnaeHus )KUBOTHBIX K M3MEHEHUIO BOJHOTO PEXUMA.

Cpensl  oOWTaHMS  OPraHM3MOB:  BOJHAs, HA3€MHO-BO3JyIIHAs, T[OYBEHHAs, TJIyOMHHas MOJMOYBEHHAs,
BHYTpHOpraHu3MeHHas. OU3NKO-XUMUYECKHEe OCOOEHHOCTH cpejl oOuTaHusi opranu3moB. [IpucnocoOieHus opranu3sMoB K
JKU3HU B Pa3HbIX Cpeaax.

buonoruueckue putmbl. BHemrnne u BHyTpeHHHE pUTMbI. CyTOUHBIE W TOAMYHBIE PUTMBIL. [IprcnocoOIeHHOCTH
OpPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBUMN KU3HU.



Kuzuennoie Qopmbl opranu3moB. llonstue o >xu3HeHHoOM @opme. JKuzHeHHble (OPMBI paCTEHMIt: JEepeBbs,
KyCTapHUKH, KyCTapHHYKH, MHOTOJICTHHE TpaBbl, OJHOJETHHE TpaBbl. JKu3HeHHBIC (OPMBI >KHBOTHBIX: THIAPOOHOHTEHI,
reoOMOHTHI, a9pOOUOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue gakropsl. Buibl 6MOTHYECKUX B3aUMOJCUCTBUI: KOHKYPEHIUS, XUIIIHUYECTBO, CUMOMO3 U €ro (POPMBI.
[lapazuTu3Mm, Koomepaius, MyTyalu3M, KOMMEHCATU3M (KBapTUPAHTCTBO, HaxjeOHuW4yecTBO). Herpodudeckue
B3aUMOJICUCTBUS (Tomndeckue, hopudueckue, padpuyeckne). 3HaueHNEe OMOTUYECKUX B3aMMOJICHCTBHNA TSI CYIIICCTBOBAHUS
OpraHu3MOB B cpesie oOutanus. [[puHIUN KOHKYPEHTHOTO UCKITIOYCHHUS.

JdemoHcTpanuu

Tabmuubl 1 cxeMbl: «IDKoJOTHYecKUe (PaKkTopbl», «CBETOBOM CHEKTP», «IKOJOTHUYECKUE TPYMIbl KUBOTHBIX IO
OTHOUIEHUIO K CBETY», «TemIOKpOBHBIE >KMBOTHBIE», «XOJIOAHOKPOBHbBIE >KHUBOTHBIE», «DU3MOIOTHYECKUE adalTallu
AKUBOTHBIX», «Cpenpl 0OUTaHMsI OpraHu3MOBy, «buonornyeckue put™Mb, « Ku3HeHHBbIE (GOPMBI pacTeHUN», « KU3HEHHBIE
(GOpMBI JKUBOTHBIX», «JKOCHCTEMa HIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHUCTEMa XBOWHOTO Jieca», «llemum mnuranusy,
«XumnanuectBoy, «I[lapazutuzm», «Konkypenimsn», «Cumounosy», «KommeHcammzmy.

O6opynoBanue: repOapuu pacTeHU W S>KUBOTHBIX, MPUCIOCOOJICHHBIX K BIUSHUIO Pa3IUYHBIX 3KOJIOTHMUYECKHUX
(akTOpoB, repOapuu CBETOMIOOMBBIX, TEHEIIOOMBBIX W TEHEBBIHOCIWBBIX PACTEHHM, CBETOIIOOUBBIC, TEHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHMs, TrepOapuM M KOJUIEKUUHU TEIJIOJIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMUYMBBIX
pacTeHul, dyyuesna NTUIl U 3Bepel, repOapuu pacTeHUI, OTHOCAIIUXCS K TUrpoduTam, Kcepoduram, Me3opuTaM, KOMHATHBIE
pacTeHusi JaHHBIX TPYMM, KOJUJICKIUHU YXUBOTHBIX, OOWTAIOIIMX B PAa3HBIX Cpeaax, repoapuu W KOJUICKIIMU PACTCHUNA W
KUBOTHBIX, 00JIaJAIOIIMUX YEPTAMH MTPUCTIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHHUSIM YCIIOBUM KM3HU, repOapuu U KOJUIEKLIUH
PaCTeHHMI U >KMBOTHBIX Pa3IMYHBIX KU3HEHHBIX (DOPM, KOJUICKIIUU >KMBOTHBIX, YYACTBYIOIIUX B PA3IUYHBIX OMOTUUECKUX
B3aUMOJICUCTBUSIX.

JlabopaTtopHasi pa6ora «BrisiBlieHHE TPUCTIOCOOICHHI OPTAaHU3MOB K BIIMSTHUIO CBETAY.

JlabopaTropHasi pab6ora «BrlisiBIieHHE TPUCTIOCOOICHHI OPTaHU3MOB K BIUSHUIO TEMIIEPATYPHI».

JlaGopaTopHasi padboTra « AHATOMUYECKHE OCOOCHHOCTH PACTEHUMN U3 pa3HbIX MECT OOUTAHUS.

Tema 8. IKo10rust BUAOB U NOMYJIAMH



DKOJIOTUUECKHE XapaKTePUCTUKH MOy sy, [lomysiiust kak 6uosoruyeckasi cucrema. Poiib HEOTHOPOTHOCTH CPEIbI,
¢bu3mdecKkux O0apbepoB M OCOOCHHOCTEHW OHMOJOTMH BHAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI TTOIYJISIIHI.
OCHOBHBIC TIOKA3aTEJIM TMOMYJISILNU: YUCICHHOCTh, IJIOTHOCTh, BO3PACTHAS U IOJOBasl CTPYKTYpa, POKIAEMOCTh, ITPUPOCT,
TEMII POCTa, CMEPTHOCTb, MUTPAITHUA.

Dxosioruyeckas CTpykTypa nomyisnuu. OueHKa YUCICHHOCTH MOMyJsiuu. JIlnHaMuka MOmyJsiqud U €€ peryJisiiusl.
buotnuecknii noreHUUA NOMyaAMUUA. MoJaenMpoBaHue ITWHAMUKK NONysiuud. KpuBble pocTa YHCIEHHOCTH MOIYJISALUU.
Kpusble BeDKMBaHUSA. Perymsius 4rCIIEHHOCTH MOMYJISAIHN: poyib (DAKTOPOB, 3aBUCSIINX M HE 3aBUCSIIMX OT IJIOTHOCTH.
DKoyioruyeckue crpareruu BuaoB (- u K-ctparerun).

[Tonarue 00 3Kojormyecko Huie Buaa. MecrtooOutanue. MHoromepHas MOENb 3Koyiorudeckor Humu JIx..
XaTtunHcOHa. Pa3Mepsl skosiornueckoi HumM. [loTeHnmanpHas u peaau3oBaHHAs HUILIM.

Bun kak cucrema nonyssinuii. Apeanbl BUIOB. BUIbI U MX )KU3HEHHBIE CTPATETHU. DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJCHUS U MUTPALIUI dKUBOTHBIX. BHOJIOTHYeCKe MHBA3UM YY>KEPOIHBIX BUJIOB.

JdemoHcTpanuu

IToptper: Ix. 1. XaTunHCOH.

Tabnuiel U CXeMbl: «IDKOJOTUUECKUE XAPAKTEPUCTUKHU MOmyssiuun», «lIpocTpaHCTBEHHAsI CTPYKTypa MOIMYJISIIUI,
«Bo3pacTHble mUpaMuIbl MOMYIAMUN», «CKOPOCTh 3aCEIICHUSI MOBEPXHOCTU 3E€MJIM PA3JIMUHBIMU OpraHu3MamMmn», «Mojaenb
skonornyeckor Humm Jx. Y. XatunHconay.

O6opynoBaHue: repOapun pacTEHUM, KOJIJICKIIUN KUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocobneHus: ceMsiH paCTEHUN K paCCEIICHUION.

Tema 9. IKk0J10rusi CO001IECTB. JDKOJOTHYECKHE CHCTEMbI.

CoobmiecTBa opranu3MoB. brorieHos u ero cTpykrypa. CBs3u MEXy OpraHu3MaMH B OMOIICHO3E.

Okocuctema kak oOTkpbiTas cucteMa (A. Jx. Tencnm). DyHKIHMOHANBHBIC OJIOKHM OPraHW3MOB B DJKOCHCTEME:
MPOYIICHThI, KOHCYMEHTBI, penyleHThl. Tpoduueckue ypoBHH. Tpodudeckue menu u cetd. AOHoTHYECKuEe OJOKH
skocucteM. [1ouBbI 1 Wbl B 3KOcucTEMaxX. KpyroBopoT BEHIECTB U MOTOK SHEPTUU B SKOCUCTEME.

OCHOBHBIE MMOKA3aTEJIN YKOCUCTEMBI. bruoMacca 1 mpoayKius. DKOJIOTHYECKUE MUPAMUIbI UUCEl, OMOMACCHI U DHEPTUH.



Hunamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu. HampaBlieHHbIE 3aKOHOMEPHBIE CMEHBI
coobuiecTB — cykueccud. llepBuyHbIE M BTOPUYHBIE CYKLIIECCUMM W HMX NPUYMHBI. AHTPOIIOI€HHBIE BO3ACHCTBUS Ha
cykueccuu. KnumakcHoe cooOmiectBo. buopasHooOpasue M MOJHOTa KPYroBOpOTa BEHIECTB — OCHOBAa YCTOMYMBOCTH
COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCmEMbl 03Ep U peK. IKOCUCmeMbl MOpeu U OKeaHo8. IKocucmemvl myHop, J1ecos,
cmeneii, nyCmbitb.

AHTpONIOTEHHBIE 3KOCUCTEMBL. Arpo3KocHucTeMa. ArpoueHo3. Paznuuus Mexay aHTPONOT€HHBIMHU W HPUPOIHBIMU
DKOCHUCTEMAMH.

VYpOoskocucrteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. l'opoackas ¢aopa u dayna. CunHaHTponmzanus
ropojickoil payHsl. buonoruueckoe u Xx03s1MCTBEHHOE 3HAUEHHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3akoHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJIEHCTBHI OPraHU3MOB B IKOCUCTEMAX. Posib kackaonozo s¢gpghexma
U 6UO08-30UPUKAmMOpPo8 (Kiouesblx 6udos) 6 GyHKyuoHuposanuu sxkocucmem. IlepeHOC PHEPTrUM M BEIIECTB MEXKIY
CMEXHBIMM HIKOCUCTEMAMHU. Y CTOMYMBOCTh OpPraHU3MOB, IONYJSLUA M OJKOCHCTEM B YCIOBHMSIX €CTECTBEHHBIX H
AHTPOIIOTCHHBIX BO3JCUCTBUM.

Mexanuzmvl 8030eticmeusi 3a2pA3HEHULl PASHBLIX MUNO08 HA CYOOP2AHUSMEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U
IKOCUCMEMHOM  VYPOBHAX, OCHOBbl IKOIOSUYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6o30eticmsusi. Meroaonorus
MOHUTOPUHIA €CTECTBEHHBIX U AHTPOIIOT€HHBIX 3KOCHCTEM.

JdeMoHcTpanuu

[Toptpert: A. [Ix. Tencnn.

Tabmuupbr 1 cxembl: «CTpyKTypa OHOLIEHO3a», «DKOCHUCTEMA IMIMPOKOIUCTBEHHOTO JIeCa», «DKOCHUCTEMA XBOMHOIO
necay, «DyHKIIMOHAIbHBIE TPYMIbl OPraHU3MOB B AKOcUcTeMe», «KpyroBopor BemiecTB B 3kocucteMey, «llenm nuranus
(mactOuIHas, TeTpUTHAsN)», «DKOJIOTHIECKasl MUPAMUJIa YUCe», « DKOJIOTHYECKas MUpaMuia OMoMacchly, « IKOJIOTHIecKas
nupamuja sHeprum», «OO6pazoBanue Oozortay, «llepBuunas cykneccusi», «BoccTaHoBieHue seca Mocie MoOXKapay,
«JKkocucreMa o3epay, «ArpoueHos3», «KpyroBopor BelecTB U MOTOK SHEPTUU B arponeHo3e», «[Ipumepsl ypoosxocuctem.

O6opynoBanue: repOapuu pacTEHUM, KOJJIEKIIMM HACEKOMBIX, Yydela MNTULl M 3Bepel, repOapuu KyJbTYpHBIX U
JUKOPACTYLIUX PACTEHUI, aKBapUyM KAaK MOJIESb IKOCUCTEMBI.



IIpakTuueckas padora «l3ydueHue u onvucanrue ypO03IKOCUCTEMBD.

JlaboparopHasi pabora «/3yueHue pazHooOpa3usi MEIKUX TOYBEHHBIX WICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHsi «DKCKypCHs B TUIIMYHBINA OMOreoneHo3 (B AyopaBy, Oepe3HsK, ebHUK, Ha CyXOAOIbHBIN WM TOMMEHHBIN
JyT, 03€p0, OOJIOTO)».

JKCKYypcHs «DKCKYpCHUs B arpO3KOCHUCTEMY (HA MMOJIE WK B TEIUIMYHOE XO35HUCTBO)».

Tema 10. buocdepa — riodanbHasg IKOCHCTEMA

buochepa — oOmemanerapHas o06oj04ka 3emid, TA€ CYHIECTBYeT WM CYIIECTBOBaja >KM3Hb. Pa3Burtune
npejactaBieHuit o ouochepe B Tpynax 3. 3rocca. Yuenue B. U. Bepnanackoro o 6uochepe. O6mactu 6uocdepsl u e€ cocras.
Kupoe BermiecTBo 6nochepsl u ero PyHKIIUH.

3akoHOMEpHOCTHU cymiecTBoBaHusl buocepsl. OcobeHHOCTH Orocdephl Kak rio0albHONW SKOCUCTEMBI. J[MHaAaMU4Yeckoe
paBHOBecue B 6nocdepe. KpyroBopoTsl BelecTB U OMOr€OXUMHUYECKUE UKIBI (Yriaepoa, a30Ta). PUTMUYHOCTH SBICHUN B
ouocdepe.

3oHansHOCTh Ouocheprl. Tlonarue o OGmome. OCHOBHBIE OMOMBI CYIIM: TYHIpPA, XBOWHBIE Jieca, CMEIIAaHHBIE U
IIMPOKOJIMCTBEHHBIE Ji€Ca, CTENH, CABAHHBI, IYCTBIHHU, TPOIHYECKUE JI€CA, BBICOKOTOphA. KiMMaT, pacTUTENbHBIA U
KUBOTHBIA MU OMOMOB CYIIIH.

CrpykTypa u (yHKLHMS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO NOTEHIMANIa U OMOCPEpHBIX (PYHKIUI.

JdeMoHcTpanuu

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

Tabmuier 1 cxembl: «l'eochepsr 3emnn», «KpyroBopoT azora B mpupone», «KpyroBopoT yriepoaa B MNPUPOAEH,
«KpyroBopot kucnopozaa B npupoze», «KpyroBopot Boabl B pupoae», « OCHOBHbIE OMOMBI Ccylny, «KnumaTudyeckue nosica
3emumm», «TyHapa», «Taira», «Cmemanubeii Jsecy, «llIupokomuctBenHsll jec», «Crenb», «CaBanHa», «IlycTbIHSY,
«Tponmueckuii necy.

O6opynoBanue: repbapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YestoBek M OKpyKa0IIasi cpeaa



DKOJIOTHYECKHE KPU3UChl U UX MpUYMHBL. BozneiicTBue yenoBeka Ha Ouochepy. 3arps3HeHHE BO3AYIIHOW CpEbl.
Oxpana Bo3ayxa. 3arpsi3HeHHE BOJHOW cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymieHne mouBbl. OXpaHa MOYBEHHBIX
pecypcoB. 3MeHeHne kaumara.

AHTPONIOTEHHOE BO3JIECHCTBHUE HA PACTUTENBHBIM U KMBOTHBIM MHp. OXpaHa pacTUTENBHOIO M KMUBOTHOTO MUpA.
OcHoBHblE TpPUHIUNBI OXxpaHbl mpupoasl. Kpacubie kuuru. Oco0o oxpansemble mnpuponnsie Tepputopuu (OOIIT).
borannyeckue cajbl U 300J10TUYECKUE TAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYHMBOTO PAa3BUTHS YEJIOBEYECTBA M MPUPOJbl. PanuoHalbHOE MPUPOJONOIb30BAHHE U
COXpaHEHHE OMOJOrMuecKoro pasHoooOpasus 3emud. OOME 3aKOHOMEPHOCTU TIJI00AJbHBIX 3KOJOTHYECKHX KPHU3HCOB.
Oco0eHHOCTH COBPEMEHHOTO KPU3KCA U €r0 BEPOSTHBIE MTOCIEACTBHSL.

Pa3BuTrie METO0B MOHUTOPUHTIA PAa3BUTHSI ONTACHBIX TEXHOI'€HHBIX NMpoLeccoB. Cucmemmbvie uccieoo8anus nepexooa K
pecypcocbepezaioweil U KOHKYPeHmocnocoonou snepeemuke. buonozuueckoe paznoobpasue u buopecypcol. Hayuonanvhvie
uHgopmayuonHvle cucmemsl, obecneuusaiowjue 0OCmMyn K un@opmayuu no COCMOAHUIO OMOENbHbIX U008 U IKOCUCTEM.

OcHosbl sK0peadburumayuy IKocucmem U cnocovoos 6opvOvl ¢ bUono8pexcoeHusMU. PekoncmpyKyus MOpcKUX U HA3eMHbIX
aKOCUCmeM.

JlemoHCcTpanumn
Tabmuupl 1 cxembl: «3arpsizHeHHe atMochepbl», «3arpsisHeHne ruapocheprl», «3arpsi3HeHre mouBbD, «IlapHUKOBBIN
ap ek, «Ocod0 oxpaHseMble IPUPOAHBIE TEPPUTOPUNY», «MoenH yrpaBasieMoro MUpay.

Oo6opynoBanue: dotorpadun OXpaHseMbIX pacTeHuM U >KMBOTHBIX KpacHoit kaHuru Poccuiickoit ®@eneparuu, KpacHoit
KHUTH PETUOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110 BUOJIOTUN HA YPOBHE CPEJHEI'O
OBHLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBnuMBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHSI OOYYaIOIIMMKCS MHPOrPaMM CPETHEro OOIero
o0pa3oBaHusl: IMYHOCTHBIC, METANIPEIMETHBIC U TIPEIMETHBIE.

B cTpykType NTUYHOCTHBIX PE3yJbTaTOB OCBOEHHUSI MPOTPAMMbI MO OMOJIOTMH BBIJCICHBI CIAEAYIONIUE COCTABIISIONINE:
OCO3HaHHUE 00YUYAIOIIUMUCS POCCUUCKON rpakaaHCKOW MIEHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOTIPEIEIICHUIO, Haluyue Momusayuy K 00y4eHuto OUOJIOTHH, yeleHanpasienHoe pa3eumuye BHYTPEHHUX YOXIeHU!
JUYHOCTH HA OCHOBE KIIFOUEBBIX I[EHHOCTEW U MCTOPUUYECKUX TPAIULIUNA Pa3BUTH OUOJIOTHYECKOTO 3HAHUS, 20MOBHOCHb U
cnocobonocms  O0YYaIOIIUXCS PYKOBOJACTBOBAThCS B CBOEH JIEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMH yCTaHOBKAaMH,
MPUCYIIUMU CUCTEME OHOJOTMYECKOro OOpa3OBAHMS, HAIUYUE NPABOCO3HAHUA DKOJIOTUYECKON KYJIbTYpbl, cnOCOOHOCMU
cmaeums 1UEIA U CTPOUTD KU3HECHHBIC TUIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBbI 10 OMOJIOTUN JOCTUTAIOTCS B €IUHCTBE YYEOHOW M BOCIUTATEIHLHOM
JNEATEIBHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCUUCKUMHU COLMOKYJIBTYPHBIMH, HCTOPUYECKMMHU U JIYXOBHO-
HPABCTBEHHBIMU I1IEHHOCTSIMHU, MPUHSTHIMH B OOIIECTBE MPaBWJIAMU U HOpPMaMHU TMOBEICHUS U CIIOCOOCTBYIOT IMpolieccam
CaMOMO3HAHUS, CAMOBOCIIMTAHUSI U CAMOPA3BUTHSA, PA3BUTUSI BHYTPEHHEW MO3UIMU JUYHOCTH, MATPUOTU3MA U YBAXKEHHUS K
3aKOHY U TPABOMOPAJNIKY, YEJOBEKY TpyJa M CTApIIEMy IOKOJEHHUIO0, B3aMMHOTO YBaXEHHUS, OCPEKHOTO OTHOIIEHHUS K
KYJIbTYPHOMY HACJIEOUI0 U TPAAMLMAM MHOIOHAIMOHAIBHOIO Hapona Poccuiickon denepaunu, OpuUpoOIe U OKPYKAKOLIEH
cpeze.

JIngyHOCTHBIE PE3yNbTaThl OCBOCHHUS Y4eOHOTO npeaMera «bUoaoTHsy AOMKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTh
oOyyJarommxcsi PyKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEM TMO3MIIMEH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU/, TIO3UTHUBHBIX BHYTPEHHHX YOEXKICHHH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IICHHOCTSAM POCCHUHUCKOTO
oOIiecTBa, paclMpeHrue XU3HEHHOTO OMbITa W OMbITA JACATEIBHOCTA B MPOIECCE peaju3allid OCHOBHBIX HaIPaBJICHHM
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:



1) rpa:kaaHCcKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TO3WIIMK OOYYaOIIEToCs KaK aKTHBHOTO M OTBETCTBEHHOT'O WJIEHA POCCHICKOTO
00IIIeCTBA;

OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAXKEHHE 3aKOHA U MPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATENHHOCTA TPH CO3JAHUW YYCOHBIX MPOCKTOB, PEIICHWH YYEOHBIX H
MO3HABATEJbHBIX 3a]1a4, BBIIIOJIHEHUU OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPEESATh COOCTBEHHYIO MO3UIIUIO 110 OTHOIICHUIO K SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€,

yMEHUE YYUTHIBATh B CBOMX JEHCTBUAX HEOOXOJUMOCTh KOHCTPYKTHMBHOTO B3aMMOJICHCTBUS JIIOJIEH C pPa3HBIMU
yOeXKIEHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUATILHBIM TIOJIOKEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B TMPOIECCE COBMECTHOIO BBIMOJHEHHUS Yy4e€OHBIX, TI03HABATEIBHBIX W
HCCIIEIOBATENIbCKUX 3a/1ad, YBAXKHUTEJIHHOTO OTHOIICHUS K MHEHHIO OIIMOHEHTOB MHPHU OOCYXJIEHUM CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TyMaHUTAPHOM U BOJIOHTEPCKON NEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPaKJAHCKOW WIACHTUYHOCTH, MATPUOTU3MA, YBAXKEHHUS K CBOEMY Hapoj]y, 4yBCTBa
OTBETCTBEHHOCTHU niepesa PoanHOM, ropaocTy 3a CBOM Kpail, CBOO Po/iHY, CBOM A3bIK M KYJBTYPY, IMPOUIJIOE U HACTOSIIEE
MHOTOHAIlMOHAaJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHWE K MPUPOAHOMY HACIEIUI0 U TaMITHUKAM MPUPOABI, JOCTHKEHUsIM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJICHME W Pa3BUTHE OWOJIOTHUH, TMOHWMAHUS 3HAYCHUS
OMOJIOTHH B MTO3HAHUHU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiHas yoe:x IEHHOCTh, TOTOBHOCTD K CITY’KEHHIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTH 3a €T0 CYIh0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHME IYXOBHBIX LIEHHOCTEN POCCUMCKOT0 HAPOIA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO ITOBEICHUS;



CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U MIPUHUMAThL OCO3HAHHBIC PEIICHUSI, OPUEHTUPYSICh HA MOPATLHO-HPABCTBEHHBIE
HOPMBI U IICHHOCTH;

OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOUM POAUTENSAM, CO3JAaHUI0O CEMbU HAa OCHOBE OCO3HAHHOIO MPHUHATHUS IIEHHOCTEU
CEMEWHOW JKM3HU B COOTBETCTBUU C TpaguuusaMHu HaponoB Poccun;

4) 3cTeTUYECKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUas 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPUYECTBA, CIIOpPTA, TPYAa,
OOIIIECTBEHHBIX OTHOIIICHHI;

MMOHUMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU MTPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCThH K CAMOBBIPXEHHUIO B Pa3HBIX BUJaX UCKYCCTBA, CTPEMIICHUE MPOSBIISTH KA4eCTBAa TBOPUYECKON TUIHOCTH;

5) puznueckoro BocnuTaHus1, POPMUPOBAHUS KYJIHTYPbI 310POBbSI H IMOLMOHAIBHOI0 0JIArONOJIYYHsI:

NOHMMAaHUE U peaju3alus 3J0pOBOro U 6e30MacHOro 0dpasa KMU3HU (340pOBOE NMUTAHUE, COOTIOACHUE TUTUEHUUECKUX
MpaBuJ M HOPM, COaNaHCUPOBAHHBIM PEXUM 3aHATHUM U OTAbIXA, peryisipHas (u3nyeckas aKTUBHOCTH), OEpEeKHOrO,
OTBETCTBEHHOT'O M KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUECKOMY 3/10POBBIO;

MOHMMAaHHWE IIEHHOCTH TPaBWJ WHIUBUAYATbHOTO M KOJUJICKTUBHOTO OE30MacHOTO TMOBEACHUS B CHUTYAIHsIX,
YTPOKAIOIIUX 3I0POBBIO U JKU3HU JIIOJICH;

OCO3HaHME MOCTEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIIOTPEeOICHUS aJTKOT0JIsl, HAPKOTUKOB, KypEHHUS );

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHBHOW JIE€ATEIBHOCTH TEXHOJOTHYECKOW ¥ COIMAIbHOW HAmNpaBIEHHOCTH, CIIOCOOHOCTH
WHUIIMAPOBATH, TUTAHUPOBATh U CAMOCTOSTEILHO BBIMOJIHATH TAKYIO IEATCILHOCTH;

WHTEpEC K paznudHbiM cepam nmpodhecCHOHATBHON NIeITeTbHOCTH, YMEHHUE COBEPIaTh OCO3HAHHBIA BHIOOp OymyIiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BaHUIO HA TPOTSHKCHUH BCEH KHU3HU;

7) IKOJOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 1EJIecO00pa3HOe OTHOIICHHE K MIPUPO/IE KaK UCTOUHUKY KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBAHUS;



MOBBILICHHE YPOBHS DKOJOTMYECKON KyJNbTYphl: NPHUOOPETEHUE OMNbITA IJIAHUPOBAHMS IOCTYIIKOB M OLIEHKH HX
BO3MOKHBIX ITOCIEACTBUAN JJI1 OKPYKAIOIIEW CPEJIbI;

OCO3HaHUe TI00a1bHOI0 XapaKTepa dKOJIOIrMUYECKUX Ipo0JIeM U IyTel UX pelieHus;

CIIOCOOHOCTBh HCIOJIb30BaTh NMPUOOPETAEMBIE NMPU WM3YYEHUU OWOJIOTMM 3HAHUS U YMEHUS NpPU PEHICHHUU MpoOIsieM,
CBSI3aHHBIX C paIlMOHAJBHBIM MPHUPOAONOIB30BaHNEM (COOMIOICHHE TMpaBWJI MOBEIACHHUS B MPHUPOJIE, HANpPaBICHHBIX Ha
COXpaHEHHE PABHOBECHUS B IKOCHUCTEMAX, OXpaHy BHJIOB, SKOCUCTEM, OMOC]ephl);

AKTUBHOE HENPUATHE JCUCTBHM, INPUHOCAIIMX BPEA OKPYXKAIOLIEW MNPUPOAHOW Cpele, YMEHUE NIPOTHO3HPOBATH
HEOJIaronpUsTHBIE SKOJOTUYECKHUE MOCIEACTBUS NPEAIPUHUMAEMBIX JEUCTBUNA U MPEJOTBPAIIATh UX;

HaJIMYue Pa3BUTOIO HKOJIOTMYECKOIO MBIIUICHUS, DKOJIOTMYECKOW KYJBTYPBI, OIBbITA IEATEIBHOCTH KOJIOTMYECKOU
HaIlpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBAaTbCSI HMHU B IT03HABAaTEJIIbHOW, KOMMYHUKAaTMBHOW W COLIMAJIBHOM ITPAKTHUKE,
TOTOBHOCTH K YYACTHIO B IPAKTUYECKOMN AECSITEIBHOCTH YKOJIOTHUECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU U OOIIECTBEHHOU
IPAKTUKH, OCHOBAHHOI'O Ha JIUAJIOre KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPLIEHCTBOBAHUE A3BIKOBOW M YMTATENBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOJEHCTBUS MEXKY JIIOJIbMU U MO3HAHUSA
MHpA;

NOHMMAaHUE cleun(UKN OHOJIOTMM KaK HayKd, OCO3HAaHHUA €€ poiv B (POPMHUPOBAHUHM PALMOHAIBHOIO HAay4YHOTO
MBIIICHHS], CO3JaHUH LIEIOCTHOTO NPEICTABICHUS 00 OKpPY’KaIOIEeM MUPE KaK O €IMHCTBE IPUPO/IbI, YEIOBEKa U 00IECTBa,
B [TO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEN U pELIEHUHU IPOOJIEM COXPAHEHHSI PUPOIHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JIsi COBPEMEHHOM HMBHIIM3AIMU: O0ECHEYeHUs] HOBOI'O YPOBHS Pa3BUTHS
MEJUIMHBI, CO3JaHIe EPCIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTh PECYpPCHbIE MPOOJIEMbI pa3BUTHS YEJIOBEUECTBA,
MoMCKa IMyTe BbIXOAA M3 TJI00ANbHBIX IKOJIOTUYECKUX MpoOieM M obecreueHus Mepexoaa K YCTOMYMBOMY DPa3BUTHIO,
paloHaIbHOMY HCTIOIB30BAHUIO MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJOTHYECKMX 3HAHUWM B LENSAX MOBBIIMICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-
Hay4YHOW IPaMOTHOCTH, KaK COCTABHOM YacTH (PYHKIIMOHAJILHOM IPAMOTHOCTH 0OydJaromuxcs, GopMUpyeMoil Ipu N3y4eHUU
OMOJIOTHH;



MMOHUMAHUE CYUIHOCTH METOJOB IO3HAHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIb30BaTh
MOJIy4aeMble 3HAHUS JUIsl aHAIM3a U OOBSCHEHHUS SIBJICHUI OKPY’KAIOIIEro MUPA U MPOUCXOAIINX B HEM U3MEHEHHI, YMEHUE
JeJ1aTh 00OCHOBaHHbBIE 3aKIOYEHHSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOUIMXCS IaHHBIX C IIEJIbIO MOJyYEHUs IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTBh CaMOCTOSITEIBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA JJI PELICHHs TPOOJIEM B pEasIbHBIX KU3HEHHBIX
CUTYaLMSIX;

OCO3HAHUE LCHHOCTH HAYYHOM JEATEIBHOCTH, TOTOBHOCTb OCYILIECTBJIATh IIPOCKTHYIO M MCCIIEI0BATEIbCKYIO
NEeATENbHOCTh HHINBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOPAa30BaHMIO U CaMOOOpPA30BaHUIO, K AKTUBHOMY IOJYYEHHMIO HOBBIX
3HAHUI 0 OMOJIOTUH B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTIIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeameTHbIE pe3yIbTaThl OCBOCHHUS Y4eOHOTo npeamera «bruomorusy BKIIOUAIOT: 3HAYUMbIE AJ1s1 POPMHUPOBAHUS
MHUPOBO33pEHHUS OOYYAIOIIUXCS MEKIUCIUIUIMHAPHBIE (MEXNpPEIMETHbIE) OOIeHAay4YHbIe TOHSATHSA, OTpPaKaloIIne
I[EJIOCTHOCTh HAYYHOW KapTHUHBI MUPA U CTIEIU(PUKY METOI0B IMO3HAHUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
DHEprus, IBJICHHE, MPOIIECC, CUCTEMA, HAYIHBIN (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, HCCIIEAOBaHNE,
HaOJIO/ICHUE, W3MEpPEHHe, OHKCIEPUMEHT U JpYyrue); yHUBEpCalibHble yueOHble JeicTBUs  (ITO3HABaTEJIbHbIC,
KOMMYHUKATHUBHBIE, PETYJSITHBHBIE), oOecrieunBaromme (HopMupoBaHue (DyHKIIMOHAIBHONW TPaMOTHOCTH M COLMAIBHOM
KOMIIETEHIIMM ~ OOy4YalolUXCsl;  CIIOCOOHOCTh ~ OOYyYarolUMXCsl  MCIOJIb30BaTh  OCBOEHHBIE  MEXAMCLUUILIMHAPHBIE,
MHUPOBO33PEHUYECKUEC 3HAHUS M YHUBEPCAIbHbIC YICOHBIC JCHCTBUS B O3HABATEILHON U COITMAIBHON MTPAKTHKE.

B pe3ynbrare nu3yueHus OMOJIOTUM Ha YPOBHE CpeHEro oOIero oopasoBanusi y ooyyaromerocs OyayT cqpopMUpPOBaHBI
MO3HABATENbHbIE YHUBEpCAIbHBIC YYEeOHBIC JCHCTBHS, KOMMYHHKATUBHBIC YyHHBEpCajbHbIE Y4YeOHBIE JEHCTBUS,
PETYJISTUBHBIC YHUBEPCAJIbHBIE YUeOHBIC EHCTBUS, COBMECTHAS JEATEILHOCTD.

MeTtanpeameTHbIe pe3yiabTaTbl OCBOSHHS MPOTPaMMbl CpeIHEro O0IIero 00pa30BaHusl JOKHBI OTPAXKaTh:

OgiaieHHe YHUBEPCAJbHBIMU YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:



1) 6azoBble JJOrHYecKHe JAeiiCTBUS:

CaMOCTOSTEIILHO ()OPMYITHPOBATH U aKTYaJIU3UPOBATH MPOOJIEMyY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHWM 3HAHUN MNPUEMBI JIOTUYECKOTO MbINIJIEHUS (aHajau3a, CHHTE3a, CpaBHEHUS,
Kiaccudukanuyu, o0OOIIeHHUs), PACKPhIBaTh CMBICI OHOJOTMYECKUX TOHATHN (BBIICIATh WX XapaKTepHbIC NPHU3HAKH,
YCTaHABJIMBATD CBSI3U C IPYTUMU MOHSATUSIMU);

ONpEeNeNATh LEeNu MAESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JOCTHKEHHS, COOTHOCUTH pEe3yJbTaThl
NESTEILHOCTH C TIOCTABJIICHHBIMHU IEJISIMU;

HCIIOJIb30BaTh OMOJIOTHYECKHUE TTOHATHS JIJI1 00BsICHEHUS (PaKTOB M SIBICHUM KMBOM IIPUPO/IBI;

CTPOHTH JIOTUUECKHE pacCYXXIeHUs (MHIYKTUBHBIC, ICAYKTHBHBIC, 10 AHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX, (POPMYITUPOBATH BHIBOJIBI M 3aKTIOUCHHUS;

MIPUMEHSTh CXEMHO-MOJICJIbHBIE CPEACTBA ISl MPECTABICHUSI CYIIECTBEHHBIX CBSI3€H M OTHOIICHUW B M3Y4aeMbIX
OMOJIOTHYECKNX OOBEKTaxX, a TaKkKe MPOTUBOPECUHMH PA3HOTO0 pOJAa, BBISIBJICHHBIX B Pa3IMYHBIX HHOOPMAIIMOHHBIX
HCTOYHHUKAX;

pa3pabarpiBaTh IUIaH pPEIICHUS MPoOJeMbl C YYETOM aHaldM3a HMEIONIUXCS MaTepHaIbHBIX W HEMaTepHUalIbHBIX
pPecypcoB;

BHOCHUThH KOPPEKTUBHI B JACATEIBLHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISM, OLICHUBATh PUCKHU TMOCIIEACTBUM
JESATEILHOCTH;

KOOPAWHUPOBAThH U BBITIOJHATH pabOTy B YCIIOBHSAX PEaIbHOT0, BUPTYAJIbHOTO M1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbI€ HCCJIEI0BATEIbCKHE eHCTBHS:

BJIAJICTh HaBBIKAMHU YYE€OHO-HUCCIICIOBATEILCKOM W TMPOEKTHOM JeSITeIbHOCTH, HaBBIKAMHU pa3pelIeHUs] MpooJieMm,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEIBHOMY TIOMCKY METOJOB PEIICHUS MPaKTUYECKUX 3a7ad, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIIOJIB30BaTh PA3IUYHbIC BUBI JEATCIBHOCTH O MOJIYYEHHUIO HOBOTO 3HAHMS, €r0 MHTEPIpETaIuy, IpeoOpa3oBaHuUI0
Y IPUMEHEHUIO B YUEOHBIX CUTYAIIUSAX, B TOM YHUCJIE MPU CO3AaHUU YUYCOHBIX U COIUATIbHBIX TPOCKTOB;

(GhopMHUpPOBATHh HAYYHBIN TUTT MBIIIJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH, KITFOUYEBBIMU MOHATUSIMU ¥ METOJIaMU;



CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIHLHON NEATEIHOCTH M )KU3HEHHBIX CUTYyaIlUsX;

BBISIBIIATh NTPUYMHHO-CJICICTBEHHBIC CBS3M M aKTYaJIM3UPOBATh 3a7ady, BBIIBUTATh THIOTE3Y €€ peIIeHUs, HaXOAUTh
apTYMEHTHI JJIs JOKa3aTeIbCTBA CBOMX YTBEPIKICHUM, 3a71aBaTh MapaMeTPhl U KPUTEPHUH PEIICHHUS;

aHaJM3UPOBATh TOJYYEHHBIC B XOJI€ PEIICHUs 3aJlaud pe3yJbTaThl, KPUTHYECKU OILICHHBATh WX JOCTOBEPHOCT,
MIPOTHO3WPOBATh N3MECHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYIIIECTBJIATH IEJICHANPABIICHHBIN TTOUCK TIEPEHOCA CPEJICTB M CIIOCOO0B JIEHCTBUS B MPOGECCHOHANBHYIO CPEy;

YMETh MEPEHOCUTD 3HAHUS B TTO3HABATEIIbHYIO U MIPAKTUYECKYIO 00JIACTH KUZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTaTh HOBBIC WJICH, TMpeiaraTb OPUTHHAIBHBIE TIOAXOMbI W PEIICHHs, CTaBUThL MPOOJEMBI W 3a1adH,
JIOTTYCKAFOIINE AIbTCPHATUBHBIE PEIICHUS.

3) paGora ¢ nnpopmanueii:

OPUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHHUKAX HHPoOpMauu (TEKCTe YYEeOHOro TMOCOOMSs, HAay4YHO-TIOMYJISPHON
IuTEpaType, OMOJOTUYECKUX CJIOBApSIX U CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax HaHHBIX, B MIHTepHeTe), aHaIu3upoOBaTh
nHDOpPMAITMIO Ppa3IMYHBIX BHJAOB W (GOpM TIPEACTABICHHS, KPUTUYCCKA OICHWBAaTH €€ JIOCTOBEPHOCTh U
HEMIPOTHBOPEYNBOCTH;

dhopMyJIMpOBaTh 3alpPOChl U MPUMEHATH Pa3IMUYHbIC METOABI IMPH TOWCKE W OTOOpe OMOJOoTHUYeCcKOW HH(pOpMAIUH,
HEOOXOIMMOM JIJIs1 BBITIOTHEHHUS YICOHBIX 3a/1a4;

MpruoOpeTaTh OIBIT MCTOIB30BAHMUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH, COBEPIICHCTBOBATH KYJILTYpPY
AKTUBHOTO HMCIIOJIb30BAHUS PA3IMYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMpPATh ONTHUMAaNIbHYIO (OpMY MpeacTaBieHusi Ouonorudyeckoil mHdopmanuu (cxemsl, rpaduki,
JarpaMMbl, TaOJUIIBI, PUCYHKHU U APYTOEC);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KA4eCTBE CpeAcTBa Mpu pabore ¢ Ouonormdeckoil wuHpopmalumen: MPUMEHSTH
XUMUYECKUE, ((U3NICCKHUE U MAaTeMaTHIYECKUE 3HAKU U CUMBOJIBI, (hOpMYIIBI, a00OpeBHaTypy, HOMEHKIATYPY, UCIIOIb30BaTh U
peoOpa30BhIBATH 3HAKOBO-CHMBOJIMYECKHIE CPECTBA HATJISTHOCTH;

BJIAJICTh HABBIKAMHU PACIIO3HABAHMSI M 3AIUTHI HH(MOpMAI, HHPOPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH.



OBJageHne YHUBEPCAIbLHBIMUA KOMMYHMKATHBHBIMHY I€iCTBUSIMU:

1) ob1enne:

OCYUIECTBJISITh KOMMYHHMKAIIMK BO BCeX cpepax >KW3HHU, aKTUBHO Y4aCTBOBATH B IMAJIOTE WM JAUCKYCCHH IO CYIIECTBY
oOcyxmaemMoii Tembl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATHh CYXKJEHHUS OTHOCUTEIBHO BBIMIOJHEHUS MpeasiaracMoi
3a/1a4M, YYUTHIBATh UHTEPECHI U COTVIACOBAHHOCTD MO3UIIUHN APYTUX YYACTHUKOB JUAJIOTa WK JUCKYCCUU);

pacrio3HaBaTh HeEBepOallbHbIE CpEACTBA OOIIEHUS, IOHUMATh 3HAYEHUE COLMAIBHBIX 3HAKOB, MPEANOCHIIOK
BO3HHKHOBEHUS KOH(PJIUKTHBIX CUTYaIMi, YMETh CMSATYATh KOH(QIUKTHI U BECTH ITEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMHU CIIOCOOAMH OOIIEHUS] U B3aMMOJICUCTBHS, NMOHUMATh HAMEPEHUS JAPYTUX JIIOJAEH, TMPOSBISTH
YBOXUTEJIBHOE OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHON (hopme hopMyIHpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIH30BAHUEM S3bIKOBBIX CPEJICTB.

2) cOBMeCTHAsl IesiTeJIbHOCTh:

MOHUMATh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAIbHOW pabOTHI MPU pPEHICHUU OMOJIOTHYECKON
po0JIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHHUS IPYIIIOBLIX (POPM B3aMMOJICHCTBHS MPU PEIICHUH YUeOHOM 3a/1auu;

BBHIOMPATh TEMATUKY U METOJbl COBMECTHBIX JNEHCTBUN C yU4E€TOM OOIIUX MHTEPECOB U BO3MONKHOCTEH KaKJIOTO 4ICHA
KOJIJIEKTHUBA;

MPUHUMATh 1I€JIM COBMECTHOU JEATEIbHOCTH, OPraHU30BBIBATH W KOOPAWMHUPOBATH JEUCTBUSL MO €€ JOCTHXKEHUIO:
COCTABJISITh TUIAH JIEUCTBUM, paclpeiessiTh POiad C y4€TOM MHEHUU YYaCTHUKOB, OOCYX IaTh pPE3yJbTaTbl COBMECTHOM
paboTHI;

OIICHMBATh KAue€CTBO CBOEr0 BKJAJa U KaXJOTO yYaCTHHKA KOMaHIbl B OOUIMH pe3yibTaT Mo pa3paboTaHHBIM
KPUTEPUSIM;

npejyiaraTh HOBbIE MPOEKTHI, OIIEHUBATH UJIEU C MO3UITMH HOBU3HBI, OPUTHHAIILHOCTHU, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETUYECKOE TOBEJAECHHUE B PA3JIMYHBIX CHUTYalUsX, MPOSBIATb TBOPYECTBO H
BOOOpaXKeHHUE, OBITh HHUITHATHUBHBIM.

OBJaieHne YHUBEPCAJIbLHBIMYU PEryJISITUBHBIMU €HCTBUSAMM:

1) camoopranu3anusi:

MCIIOJIH30BaTh OMOJIOTUYECKHUE 3HAHUS JJIS BBISBJICHUSI IPOOJIEM U UX PEIICHUS B )KU3HECHHBIX U YICOHBIX CUTYAIUsX;



BBIOMPATh Ha OCHOBE OMOJIOTHYECKUX 3HAHWI IIEJICBHIC M CMBICIOBBIC YCTAHOBKU B CBOMX JICUCTBHSIX U MOCTYIMKAX IO
OTHOIIICHUIO K JKUBOUW IPUPOJIE, CBOEMY 3I0POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISTh MO3HABATEIBHYIO JEATEIIBHOCTh, BBISIBIATH MPOOJIEMBbI, CTaBUTh M (OPMYJIHUPOBATH
cOOCTBEHHBIE 3a1a4M B 00pa30BaTEILHOMN ACATEILHOCTH 1 KU3HEHHBIX CUTYaITUsIX;

CaMOCTOSITEIIEHO COCTABJISITH TIJIaH PEIMICHUS MPOOJIEMBI ¢ YIETOM HMEIONTUXCSI PECYPCOB, COOCTBEHHBIX BO3ZMOKHOCTEH
Y MPEANOYTEHUN;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIMpsATh paMKH y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX IIPEATIOUTCHHM;

JieaaTh OCO3HAHHBIA BRIOOD, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO M TMPOSIBICHUIO MIMPOKOW HJPYJUIIUM B Pa3HbIX O00JACTSIX 3HAHUW, MOCTOSHHO
MIOBBIIIIATh CBOM 00Pa30BaTENIbHBIM U KYJIBTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallMsSM, BHOCHUTb KOPPEKTHBBI B JI€SATEIBHOCTbH, OLICHMBATH COOTBETCTBHE PE3YJIbTATOB
LETISIM;

BJIaJICTh HABBIKAMU MTO3HABATEILHON pedIEeKCUU KaK OCO3HAHUS COBEPIIAEMbIX ICHCTBUI U MBICIUTEIIBHBIX MTPOIIECCOB,
HX Pe3yJbTaTOB U OCHOBAHUM, HCTIOIB30BaTh MPUEMBI PedICKCUH IS OIICHKH CUTYaIluH, BEIOOpa BEPHOTO PEIICHHMS;

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHHUS M0 UX CHUKECHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MIPU aHAJIM3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHsiTHE CeOsl U APYTIUX:

MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIIU3€E PE3yJIbTAaTOB ACATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA ONINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TO3UIUHU APYTOTo YeIOBEKa.



HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe peE3yNbTaThl OCBOEHUS CoOJepKaHUs YyuyeOHoro mnpeamera «buonorus» Ha yrayOnéHHOM YpOBHE
OpUEHTHUPOBaHbI Ha obOecreueHre npoduibHOro o0ydeHus: o0ydaromuxcs 6uosorud. OHU BKIIIOYAIOT: CHEU(BUYECKUE IS
OMOJIOTUY HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBUIN 110 OCBOCHUIO, MHTEPIPETAIMH W TIPEOOPA30BAHUIO 3HAHUHN , BUIBI
JESTETHPHOCTH TI0 TMOTYYEHUIO HOBBIX 3HAHWHN M WX MPUMCHCHHIO B PA3JIMUHBIX YUIeOHBIX, a TAKKE B PEaTbHBIX KU3HCHHBIX
cutyauusax. [IpeqMeTHble pe3yabTaThl IPEACTABIEHBI IO TOAaM U3YUYEHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO npeamMeta «buonorus» B 10 Kiacce nOTKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUH €CTECTBEHHO-
Hay4YHOU KapTUHBI MHUpa, B MO3HAHUU 3aKOHOB MPUPOILI M PEIICHUHU MPOOJIeM PAlMOHAIBHOTO MPUPOOINOIL30BaHUsA, O
BKJIaJI€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHY;

BJIQJICHUE CHUCTEMON OMOJIOTMYECKUX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIMOJIATAIONINE OMOJIOTMYECKHE TEPMHUHBI U
noHATUSL (KU3Hb, KJIETKA, OPTaHu3M, METab0JIU3M, TOMEOCTa3, CaMOPETYJIAIs, CAMOBOCIIPOU3BEACHUE, HACIIEICTBEHHOCTD,
M3MEHYMBOCTh, POCT W pa3BUTHUE), Ouosiornueckue teopuu (kiaerounas teopus T. IlIBanna, M. Illneitnena, P. Bupxoga,
XpPOMOCOMHasi Teopusi HacieacTBeHHoctu T. Moprana), ydyenus (H. WM. BaBumoBa — 0 1ueHTpax MHOroooOpasus u
MPOUCXOXKICHUS KYJIbTYPHBIX pAcTEHUI), 3aKOHBI (€IMHO0Opa3us MOTOMKOB MEPBOTO MOKOJEHUS, PACIICTUICHUS, YUCTOTHI
raMeT, He3aBUCMMOro HacienoBanus [. Menzaens, roMojIorMdyeckux psgoB B HACIEACTBEHHOM wu3MeHuuBoctu H. H.
BasuioBa), mpuHITUIIBL (KOMIJIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMU METOJAaMU HAy4YHOTO MO3HAHUSI, HCIOJIb3YEeMbIX B OHMOJOTMUECKUX MCCIEIOBAHUSIX KUBBIX
00BEKTOB (OMMCaHue, U3MEpPEHNE, HaOI0ICHHUE, SKCTIEPUMEHT);

YMEHHE BBIJECIATh CYIIECTBEHHbIE MPU3HAKU: BHUPYCOB, KIETOK MPOKAPUOT U DBYKAPHOT, OJHOKIECTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM uucje OakTepwii, TpuOOB, PaCTCHUI, KUBOTHBIX M UYEIOBEKA, CTPOCHHUS OPraHOB U
CHUCTEM OPraHOB PACTEHUI, )KUBOTHBIX, YEJIOBEKA, ITPOLIECCOB JKU3HEIEIATEIIbHOCTH, MIPOTEKAOIIUX B OPraHN3MaxX pacTeHUH,
KUBOTHBIX U YEJIOBEKA, OMOJIOTMYECKUX MPOILIECCOB: OOMEHa BEHIeCTB (MeTabOIM3M), MPEBPAILECHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO M TeTepOTPO(PHOro THUNOB MNUTAaHUSA, (POTOCHHTE3a W XEMOCHMHTE3a, MHTO3a, MeHo3a, raMeToreHesa,



AMOpHOTEHE3a, MOCTIMOPUOHAIBHOTO PA3BUTHUS, PA3MHOXKCHHS, WHAWNBUAYATHLHOTO DPAa3BUTHUS OpraHm3Ma (OHTOTEHE3a),
B3aMMOJICICTBHS T€HOB, FETEPO3UCa, HICKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXKy OpPraHOWMIAMH KIETKA M UX (DYHKIHSIMH, CTPOCHHEM KJIETOK pa3HBIX
TKaHEeW W uX (PyHKIUSIMH, MEXITy OpPraHaMHU U CUCTEMaMH OPTaHOB Y PACTCHUH, )KMBOTHBIX U YETOBEKA M MX (DYHKIIUSIMH,
MEXy CHCTEMaMH OPTaHOB U WX (QYHKIUSIMH, MEXKIY dTaaMyd 0OMEHa BEIIECTB, dTAllaMH KJICTOYHOTO ITUKJIA U )KU3HEHHBIX
IIUKJIOB OPTaHU3MOB, dTalaMyd 3MOPHUOHAILHOTO Pa3BUTHUS, TEHOTHIIOM M (HEHOTUTIOM, (HEHOTHUIIOM U (PaKTOpaMu CpEIIbI
0o0uTaHUS;

YMEHUE BBISBISTH OTJIMYUTEIbHBIC TPU3HAKH KUBBIX CUCTEM, B TOM YHUCJIE PACTEHUMN, )KUBOTHBIX U YEJIOBEKA;

YMEHHE MCIOJb30BaTh COOTBETCTBYIOUIUE AapTyMEHThI, OHOJOTUYECKYI0O TEPMHUHOJIOTMI0O M CHUMBOJIMKY IS
JI0KA3aTeNIbCTBA POJICTBA OPTAHU3MOB Pa3HBIX CUCTEMATHICCKUX TPYIIIT,

YMEHHE pelIaTh OWOJIOTMYECKUE 3a7add, BBISBISATh MPUYWHHO-CICICTBCHHBIC CBS3W MEXKAY HWCCIEAYCMBIMU
OMOJIOTUYECKUMHU MPOIECCAMU U SIBICHUSIMHU, JIEJIaTh BBIBOJIbI U MMPOTHO3bI HA OCHOBAHUH IMOJTYYEHHBIX PE3yJIbTATOB;

yYMEHHUE BBINOJHATH JA0OpAaTOPHbIE W TMPaKTHUYECKUE paboThl, cOO0aTh MpaBwia Hpu paboTe ¢ Y4EOHBIM H
71a60paTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIBUTATh THIOTE3bI, IPOBEPATHh UX IKCIICPUMEHTAIBHBIMU CPEICTBAMH, (HOPMYIUPYS IETb HCCIICIOBAHU,
aHAJIM3UPOBATh TIOJYUYCHHBIE PE3yJbTaThl U JICJIaTh BHIBOJIHI;

yYMEHHUE y4acTBOBaTh B yUeOHO-MCCIIEIOBATEILCKON paboTe 1Mo OMOJIOTHH, SKOJIOTHH U MEAUITMHE, TIPOBOANMOM Ha 0a3e
IIKOJIbHBIX HAYYHBIX 00IECTB, U MyOJIWYHO MPEACTABISATH MOJIYYCHHBIC PE3YJIbTAThl HA YYEHUYECKUX KOH(DEPEHITUSX;

yMEHUE OIICHUBATh JTHUYECKHE AaCHEeKThl COBPEMEHHBIX WCCIICIOBAaHUNA B 00JIaCTH OHOJIOTMM W MEIUITUHBI
(KJTOHMpOBaHWE, WCKYCCTBEHHOE OIUIOJOTBOPCHHUE, HANPABICHHOEC W3MCHEHHE TEeHOMa M CO3JaHWEe TPAHCTEHHBIX
OpraHUu3MOB);

YMEHUE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyaymieil mpodecCHOHANIBHONW NESITeIbHOCTH B 00acTh OWMOIOTHH,
MEUITMHBI, ONOTEXHOJIOTUH, BETEPUHAPUHU, CETHCKOTO X031 CTBA, MUIIEBON MTPOMBIIINICHHOCTH, YIIIYOJISITh TTO3HABATEIHHBIH
WHTEpPEC, HaIpaBJICHHBIA HAa OCO3HAHHBIH BBIOOP COOTBETCTBYIOIICH MPOPECCHU M TPOJOJDKEHHE OHOJIOTHYCCKOTO
00pa3oBaHus B OpraHU3aIUgaX CpeaHero npodhecCUOHAIBHOTO U BBICIIEr0 00pa3oBaHMUs.

[IpeameTHBIC pE3yNbTaTHl OCBOCHUS yueOHOTO TpeaMeTa «buonorus» B 11 Kiacce nOMKHBI OTPAKATh:



c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B (HOPMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TO3HAHUH 3aKOHOB MPUPOJIBI H PEUICHUH 3KOJOTHYECKUX MPOOJIEM UeI0BEYECTBA, a
TaKK€ B PEIICHUU BOMPOCOB PAIMOHAIBHOTO MPHUPOAOINOIL30BaHUS, U B (HOPMUPOBAHUM I[EHHOCTHOTO OTHOIICHHS K
npUpoje, 0OIIECTBY, YEIOBEKY, O BKJIAJ€ POCCUUCKUX U 3apyO0eKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJETh CUCTEMON OHMOJOTMYECKHMX 3HAHWW, KOTOpPAas BKIIOYAET ONPEIEICHUS W IMOHUMAHUE CYIIHOCTH
OCHOBOTIOJIAralolux OWOJIOTUYECKUX TEPMUHOB M TMOHATUH (BUA, 3KocucTema, Ouocdepa), OHONOrHMUECKHE TEOpUHU
(aBomononHas teopust Y. JlapBuHa, cuHTeTHMYecKkas Teopus s3Bomounuu), ydyenus (A. H. CesepuoBa — 0 myTax u
HarpaBieHusix 3Bomonuu, B.M. Bepnanckoro — o Ouocdepe), 3akoHbl (reHeruyeckoro paBHoBecus Jx. Xapau u B.
BaiinGepra, 3aponpieoro cxonacrsa K. M. bapa), npaBuna (munumyma 1O. JIubuxa, sK010ruyeckoil mupaMuibl SJHEPIHH),
runotesbl (runore3a «mupa PHK» V. I'unbepTta);

YMEHHUE BIJIAJIETh OCHOBHBIMH METOJAMU HAay4YHOTO MO3HAHUS, UCIOJIb3yEMbIMH B OHMOJOTUYECKHX HCCIEAOBAHUSIX
KUBBIX OOBEKTOB M IKOCHUCTEM (ONHUCAaHUE, U3MEpPEHHE, HAOIIOACHHE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U OLICHKH
AHTPOITOT€HHBIX U3MEHEHUI B IIPUPO/IE;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU: BUJOB, OMOr€OLEHO30B, HIKOCUCTEM U OMOc(epbl, CTaOUIU3HUPYIOLIETO,
JBUKYILETO U Pa3pbIBAIOLIET0 €CTECTBEHHOTO 0TOOPA, alNIONATPUYECKOr0 U CUMIIATPUUECKOr0 BUAO0OPAa30BaHUs, BIUSHUS
JABYKYIIUX CHJI HBOJIIOIIMM HA T€HO(OH] MOIYJSIUU, MPUCITOCOOIEHHOCTH OPTraHU3MOB K cpefie OOMTaHMs, YepeIOBAHUS
HaITpaBJIEHUI 3BOJIIOLIMY, KPYTOBOPOTA BEIIECTB U MIOTOKA YHEPTUU B 3KOCUCTEMAX;

YMEHUE YCTAaHABJIMBATh B3aWMOCBS3M MEXAY MPOLECCAMU HBOJIIOLUH, [BWKYIIMMH CHJIAMHA aHTPOIIOTEHE3a,
KOMITOHEHTaMH Pa3IN4HbIX 3KOCUCTEM M MPUCIOCOOIECHUSIMU K HUM OPTraHU3MOB;

YMEHHUE BBISBIATh OTJIMYUTENbHbIE MPU3HAKU JKUBBIX CHCTEM, MPUCIHOCOOJIEHHOCTh BHJIOB K Cpele OOUTaHus,
a0MOTUYECKUX U OMOTMYECKHUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3€i OpPraHU3MOB B COOONIECTBAX, aHTPONOTEHHBIX
W3MEHEHHMH B YKOCUCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIHOJB30BaTh COOTBETCTBYIOIME APIyMEHThI, OHOJIOTMYECKYI0 TEPMHUHOJOTHUI0O M CHUMBOJMKY JJIs
JI0Ka3aTeNIbCTBA POJICTBA OPraHM3MOB PAa3HbIX CHUCTEMATHUYECKHX TPYII, B3aMMOCBSI3M OPraHMW3MOB M Cpelbl OOUTaHUS,
€AMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH COXPAHEHUS MHOrooOpasusi BUIOB M O3KOCHCTEM KakK YCIIOBHUS
COCYLIECTBOBaHUS MIPUPOJBI U YEIOBEUECTBA;



YMEHHE pellaTh OWOJOTHYECKHE 3aJadyH, BBISBIATh NPUYMHHO-CIEIACTBEHHBIE CBSI3M MEXAY HCCIEAYEMbIMU
OMOJIOTHYECKUMH MTPOLIECCAMU U SIBICHUSMU, JI€TIaTh BBIBOABI M MPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

yYMEHHUE BBINOIHATh JA0OpATOpHbIE W MpaKTHUYEeCKUue paboThl, coOM0aTh MpaBwia Hpu paboTe ¢ Y4EOHBIM H
J1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bI, MPOBEPATHh MX IKCIEPUMEHTATBHBIMU CpPEACTBaAMH, (GOPMYIUPYS IENIb UCCIIECTOBAHMUS,
aHAJIM3UPOBATH MOTYUYCHHBIE PE3YJIbTAThl U JIEIaTh BHIBOIBI,

YMEHHE Y4acTBOBATh B Y4€OHO-HCCIEI0BATEIbCKOM paboTe 0 OMOJIOTHH, SKOJIOTUU U MEAHUIIMHE, TPOBOANMON Ha Oase
IIKOJIbHBIX HAYYHBIX O0IIECTB, U MyOJIUYHO MPECTABIAThH MOJIYYCHHBIC PE3YJIbTAThl HA YYEHUYECKUX KOH(DEPEHIUSX;

YMEHHE OILICHMBATh TMIIOTE3bl U TEOPUH O IMPOMCXOKICHUM MU3HHU, YEJIOBEKa U 4YEJOBEUYECKHX pac, O MpUYUHAX,
MOCJIEJICTBUSIX U ClIOCO0AaX MPEIOTBPAILEHUS I100albHBIX U3MEHEHHI B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oynayiied mnpodeccroHaIbHOM ACSATEIBHOCTH B 00JacTH OHOJIOTHH,
HKOJIOTUHU, IPUPOIOIIOJIB30BAHNS, MEIULIMHBI, OMOTEXHOJIOTUH, IICUXOJIOTUH, BETEPUHAPUH, CEICKOTO X0341CTBA, MUILEBOM
MPOMBIIIUICHHOCTH, YIUIYOJISITh TO3HABATEIbHBIM WHTEPEC, HAIpPaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH
npodeccuu U MpOJOIDKEHUE OMOJOTHYECKOro OO0pa30BaHMs B OPraHU3alUsAX CPEIHEro NMpo(ecCHOHAIBHOIO U BBICLIETO
o0pa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE. 10 KJIACC

KoaudecTBO 9acoB

Ne HaumenoBanue
2 JuaexkTpoHHbIe (HU(poBHIE) 00pa3oBaTebHbIE
/i pa3iejioB M TeM Beero Kontpoasnbie | IIpakTnyeckue pecypebi
NPOrpamMMbl padoThI padoThbI
1 Buosorus kak Hayka 1 0 0 bubmmoreka IOK https://m.edsoo.ru/7f41c292
XK
2 HIBBIC CHCTEMBT H X 2 0 0 bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292
H3y4ECHUE
3 Buomnorus KiaeTku 2 0 0.5 bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292
X
4 HMHTCCKas OpratHsatt 10 1 1 Bu6miorexa [JOK https://m.eds00.ru/7f41c292
KJICTKHU
5 Crpoenne n dyniumm 8 05 2 Bu6maorexa LOK https://m.edsoo.ru/7f41c292
KJICTKH
6 1(1) 61\14:2 BG?ECTZH UM B 9 0.5 1 Bubmrorera OK
DEBPATIICHHE SHep ' https://resh.edu.ru/subject/lesson/3917/start/46777/
KJICTKE
H
7 mj;ﬂei:; B;T;aﬂ 9 0 05 bubmorexa LIOK
opMant . ' https://resh.edu.ru/subject/lesson/5352/start/295780/
pcam3anus €€ B KJIICTKE
8 JKM3HEHHBIN IIUKIT KIETKH 6 1 1 Bubmorexa LIOK
>He t © https://resh.edu.ru/subject/lesson/3927/start/105895/
9 Crpoenue u pyHKIIUH 17 1 15 bubmuorexa [IOK
OpraHu3MOB ' https://resh.edu.ru/subject/lesson/5359/start/270999/
P
10 S3MHOMCHHC 1 passutHe 8 0 15 bubnuoreka I{OK https://m.edsoo.ru/7f41¢c292
OpraHn3MOB
I'eneruka — Hayka o
11 HACJCACTBEHHOCTH 1 2 0 0.5 bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292

U3MCHYNBOCTH



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

OpraHU3MOB

12 3aKOHOMEPHOCTH 10 1 bubmuorexa [JOK .

HACJICICTBEHHOCTH https://resh.edu.ru/subject/lesson/5387/start/17435/
13 3aKOHOMEPHOCTH 6 1 bubmuorexa [JOK .

HU3MEHYMBOCTH https://resh.edu.ru/subject/lesson/5387/start/17435/

bubmuoreka [JOK

14 Petieritka wezosexa 3 05 https://resh.e;fj.ru/subiect/ lesson/3861/start/295751/
15 Cenexkuus OpraHu3MOB 4 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
16 buorexnonorus u 4 0 bubmuorexa [JOK

CHUHTETHYECKasi OMOJIOTHUS https://resh.edu.ru/subject/lesson/3861/start/295751/
17 PeszepBHoOe Bpems 1 0 bubnuoreka L{OK https://m.edsoo.ru/7f41c292

OBUIEE KOJIMYECTBO YACOB 102 13

I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB H JJieKTpoHHbIe (1UppoBbIE)
KonTpoabubie | IlpakTuueckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoThI
3apokJIeHUE U pa3BUTHE

1 SBOJIIOIIMOHHBIX 4 0 0 bubnuoreka [TOK https://m.edsoo.ru/7f41cc74
MpEeACTaBICHUN B OMOJIOTUH

5 MukposBontonus u eé 14 1 5 bubanoreka [HOK
pe3yibTaThl https://resh.edu.ru/subject/lesson/4949/start/119943/

3 MaxkposBostonus u eé 6 05 0 bub6mmoreka [IOK
PE3yJIbTaThI ' https://resh.edu.ru/subject/lesson/4949/start/119943/
[IpoucxoxzaeHue u pas e

4 POHCXONCICHHC H pasBiTH 15 0 15 bubnuoreka [TOK https://m.edsoo.ru/7f41cc74
KU3HU Ha 3emMJie

5 [IpoucxoxaeHue yemoBeka — 10 1 1 bubmmorexa LJOK
AHTPOTIOT€HE3 https://resh.edu.ru/subject/lesson/3906/start/283994/
DKoJorus — Hayka o
B3aMMOOTHOIIIEHUSIX bubmmoreka ITOK https://lesson.academy-

6 OpPraHHU3MOB U 3 0 0.5 content.myschool.edu.ru/lesson/e24d7ba7-de89-
HA/IOPTaHU3MEHHBIX CUCTEM C 4373-8b70-9771d8e0dasc?backUrl=%2F06%2F11
OKpYy>Karollen cpeon
O

7 PTanHsMbL H cpena 9 0.5 15 bubmoreka I{OK https://m.edsoo.ru/7f41cc74
oOutanus
KOIOTHS BIIOB 1 Bbubmmoreka ITOK https://lesson.academy-

8 . 9 1 0.5 content.myschool.edu.ru/lesson/c7c57f3a-ed3f-
rronyJIAtiH 4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
€] 0 .

9 ROJIOTHA COODIECTE 12 0 0.5 bubmuroreka IJOK https://m.edsoo.ru/7f41cc74

OKOJIOTUYECKUE CUCTEMBI
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Bbuocdepa — rimodbanbHas

bubmuoteka LIOK

10 6 0 https://lesson.academy-
sKochcreMa content.myschool.edu.ru/06/11
Yel0BeK 1 OKDVIKAIOLLAS Bubmmoreka ITOK https://lesson.academy-

11 Py B 6 0 content.myschool.edu.ru/lesson/6231556e-13f5-
cpena 4ffe-ba2a-21a490fd51562backUrl=%2F06%2F11

12 PesepBHOE Bpems 8 0 bu6moreka [IOK https://m.edsoo.ru/7f41cc74

BIIIEE KOJIMYECTBO HACOB
OBII] OJ1 CTBO YACO 102 75

[10 [TIPOT'PAMME



https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
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https://m.edsoo.ru/7f41cc74

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT' O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA
* buonorus. buonmornueckue cucremsl u iponiecchl, 10 kmacce/ Tepemos A.B., [Terpocoa P.A., O6mecTBo ¢
orpaHuueHHON 0TBeTCTBEHHOCThIO « O] MHEMO3NHA»

* buosorus. buonornyeckue cucrtemsl 1 mporiecchl, 11 kimace/ Tepemor A.B., [Terpocosa P.A., ObmecTBo ¢
OrpaHU4YeHHON OTBETCTBEHHOCTHIO « 1O MHEMO3IMHA»

* buonorus. O6mas ouonorus, 11 kmace/ 3axapos B.b., MamonToB C.I'., Conun H.U., 3axaposa E.T.; mox penakiueit
3axapoBa B.b., O0miecTBo ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO «IPODAY; AxiimornepHoe o01ecTBo «I31arenbeTBo
«ITpocsenieHue»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

Meroanueckoe nocoodue k yueouuky. buosorus 10-11 kmacc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

DneKTpOHHBIN 00pa3oBarenbHbIN pecypc "A canam EI'D. Cpennee o61iee oopazoBanue”. AO M3naTenscTBo
"I[Ipoceemenune"

DnexkTpoHHBINA 00pazoBarenbHbIi pecypce "lomammnue 3ananus. Cpennee obmee oopazoBanue. buomorus". AO
NznarensctBO "lIpocBenienue"

Tpenaxep "Oo6nako 3nanuit" buosnorus. 10 knacc, OO0 "®duszukon Jlad"

Tpenaxep "Obnako 3nannit" buosnorus. 11 kmacc, OO0 "®duzukon Jlad"



JIOKYMEHT MOZMVCAH 3IEKTPOHHO MOAMMCHIO

MYHULUUNANbHOE BFOAXXETHOE OBLLEOBPA30BATEJIbHOE
YYPEXXAEHVE MYCJIFOMOBCKWIA INLEV MYCTIOMOBCKOIO

MYHULMMAJIBHOIO PAIOHA PECNYBJINKN TATAPCTAH, AxMeTLIMHa
YynnaH TaruposHa, JVUPEKTOP
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