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PaGouast mporpamMmma mo kypcy «MHTerpaTuBHass OMOJOTHS: OT MOJICKYJ IO 3KOCHCTEM». JIabopaTOpHBIN MPAKTUKYM C
obopynoBanueM « TOUkH pocTay MO MUTOJOTHH, TUCTOJIOTHH, 3kostoruu /it 10 - 11 knaccoB» (mpeameTHas 001acTh « EcTecTBEHHO-
Hay4YHbIE TPEIMETH») (Janee COOTBETCTBEHHO — MPOrpaMma) BKIIOYAET MOSICHUTENbHYIO 3alUCKy, COJiepKaHhue OOydeHWs,
IUTAHUPYEMBIE PE3YNIbTaThl OCBOCHHSI TMPOTpaMMbI 1O Kypcy ««lHTerpatuBHass OWOJIOTHS: OT MOJEKYJI A0 IKOCHUCTEM.
JlabGopaTopHbIil MPakTHUKYM ¢ 000pyioBaHrueM « TOoUkH pocTay MO MUTOJIOTHH, TUCTONOTHH, dKkojiorun Jyuist 10 - 11 kitaccoBy»

[TosicHuTenpbHast 3amUcKa OTpakaeT oOlMe LeNu W 3a7a4yd M3YYEeHHs] Kypca, XapaKTEePUCTHKY MCHUXOJOTHUYECKHUX
MIPEANOCHUIOK K €€ M3y4eHNI0 00YJArOIIMMHUCS, MECTO B CTPYKType YIEOHOTO TUTaHa, a TAKXKE MOAXOAbI K 0TOOpY COAepkKaHUs, K
OTIpEICTICHUIO TIAHUPYEMBIX PE3YIhTATOB M K CTPYKTYPE TEMAaTHUECKOTO IIAHUPOBAHUSI.

Conepsxanne oOydeHHsI PacKpBIBACT COACPIKATEIbHBIC JIMHUK, KOTOPBIC MPEAIAraroTCs I 00sS3aTeIIbHOTO M3YYCHHS B
Ka)KJIOM KJIacCe Ha YPOBHE CpeIHEro 00111ero oopa3oBaHusl.

[TnarupyemMble pe3yabTaThl OCBOCHHS MPOTPAMMEI IO Kypcy «Permenne mpoOaeMHBIX U HECTaHAAPTHBIX 3a/1a4 IO BOIIPOCaM
MHOTr000pa3usi opranudeckoro mupa. JlabopatopHsliit mpakTUKyM ¢ 000pyaoBaHueM « TOUKM poCcTay MO IUTOJIOTUM, TUCTOJIOTHH,
skojorum i 10 - 11 kimaccoBy. BKIIFOYAIOT TMYHOCTHBIC, METANPEIMETHBIC PE3Y/IbTAThI 32 BECh NIEPHO 00YUSHHsI Ha YPOBHE
cpeaHero oo1Iero o0pa3oBaHus, a TAKXKe MPEAMETHBIE TOCTIKEHUST 00YUYaOIIerocs 3a KK bl o/l 00yueHHUs.

MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo kypcy «MHTerpatuBHas OWOJOTHUS: OT MOJEKYJd A0 SKocucteM». JlabopaTOpHBIM MNPaKTUKYM C
obopynoBanueM «To4kM pocTay MO LUUTOJOTMH, THCTOJOTUH, 3kosoruu juist 10 - 11 kimaccoB» Ha ypoBHE CpelHEro OOIIero
oOpa3oBaHusi pazpaboraHa Ha ocHoBe DexaepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoi
®enepanun», GI'OC COO, Konneniuu npemnogaBaHus Kypca U OCHOBHBIX TMOJIOXKEHUH (efepalbHON padodeil mporpaMMel
BOCITUTAHMSL.

Kypc «uTerpatuBHas Ouonorus: OT MOJEKyN 10 3Kocuctem». JlabopaTtopHblil mpakTukyM ¢ obopyaoBaHueM «Touku
pocTay Mo LUTOJOTHH, THCTONOrnH, 3Kkojoruu s 10 - 11 kjmaccoB» sBiS€TCS OJHUM U3 KOMIIOHEHTOB MPEIMETHON o0jacTu
«EcrectBenHo-Hayunble mpeameTh»y. CormacHo monoxeHusMm OI'OC COO npodwuinbHbie ydeOHBIC



MIPEIMETHI, H3ydaeMble Ha yIIyO0aEHHOM YPOBHE, SBIISIOTCS criocoboM nuddepeHnuanuy o0yueHus Ha YPOBHE CPETHETO 00IIIEeTo
oOpa3oBaHHS ¥ TPHU3BAHBI OOECHEYUTh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CpEIHUM
npoecCHOHANBHBEIM M BBICIIIUM O0pa3oBaHWeM. B To ke BpeMs KaXAbld W3 ITHX Yy4EOHBIX NPEIMETOB JOKEH OBIThH
OPUCHTHPOBAH Ha MPUOPUTETHOE peIIeHHE OO0pa30BaTEIbHBIX, BOCHHUTATCIBHBIX M Pa3BUBAIOIMIMX 3a7a4, CBS3aHHBIX C
npodopueHTaueit 00yJaronmxcs U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JacTH HAyYyHOTO 3HAHMS, CBSI3aHHOTO C
OuoJioruei, MeTUIIUHON, SKOJIOTHEH, ICUXO0JIOTUEN, CHOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma kypca «HTerpaTuBHAs OMOJOTHS: OT MOJIEKYJ 10 IKOCHCTEM». JIabopaTOpHBIN MPAKTUKYM C 000PYAOBaHUEM
«Touku pocTay MO MUTOJOTHH, THCTONOTHH, dKomoruu At 10 - 11 kmaccoB» maéT mpencTaBieHHe O e U 3a/1a4axX U3ydeHUs
Kypca, onpeaenser o0s3areiabHoe (MHBapUAHTHOE) MPEAMETHOE COJIEPIKAHUE, €r0 CTPYKTYPUPOBAHUE IO pas3zesiaM U TeMawm,
pacmpeesieHre Mo KjiaccaM, pEKOMEHIyeT MOCJIeI0BaTEIbHOCTh U3YUEHUsI yUeOHOro Marepuaia ¢ y4eTOM MEXIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€M, JOTMKH y4eOHOIO Mpoliecca, BO3PACTHBIX 0COOCHHOCTEN oOydatouuxcs. B nmporpamme peann3zoBan
OPUHIIMI TPEEMCTBEHHOCTH C U3Y4YeHHEM OWOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, Ojarojgaps uemy
IPOCMATPUBAETCS HANIPABJICHHOCTh HA MOCIEAYIOIIEE pa3BUTHE OMOJOTMYECKUX 3HAHUI, OPUEHTUPOBAHHBIX Ha (POpMUPOBaHUE
€CTECTBEHHO-HAYYHOT0 MHPOBO33PEHHUSA, 3KOJOTMYECKOrO MBIIIJICHUS, MPEACTABICHUM O 3J0pOBOM 00pa3e KU3HHU, Ha
BOCIHTaHKE OEPEKHOI0 OTHOIICHUS K OKpY’Karollel NpupoJHOi cpenie. B mporpamme Kypca mokazaHbl BO3MOXKHOCTHU pealin3aliu
tpeboBannii ®I'OC COO Kk miaaHUPYyEeMbIM JMYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM pe3yJibTaraM OOy4YeHHUs U B
(GOpMHpPOBAaHUM OCHOBHBIX BHJIOB Yy4€OHOMNO3HABATEIBHOM JI€ATEbHOCTH OOYyYalOIIMXCAd [0 OCBOEHUIO COAEpKaHUs
OMOJIOrMYecKOro 00pa3oBaHMs Ha YPOBHE CPEAHETO 001ero o0pa3oBaHMUsL.

Kypc «MHTerpatuBHas OWONOTHS: OT MOJIEKYJ J0 dKocuctem». JlabopaTopHblii mpakTUKyM ¢ obopyaoBaHueMm «Touku
pocTa» MO IUTOJOTUH, THUCTOIOTUH, 3Kkojorun ayg 10 - 11 kiaccoB» Ha ypoBHE cpeaHEero oOuiero o0pa3zoBaHUsl 3aBEpIIACT
OHrosornyeckoe 0Opa3oBaHMUE B IIKOJIE U OPUEHTUPOBAH HA PACIIMPEHUE U YIIIYOJICHHE 3HAHUM 00yJaronuXxcsi 0 dKUBOM MPUPO/IE,
OCHOBax MOJICKYJISIPHOM M KJIETOYHON OMOJIOrHH, SMOPHOJIOTUN U OMOJIOTUU Pa3BUTHSI, TEHETUKH, CEIEKIUN, OMOTEXHOIOTHH,
HBOJIIOLIMOHHOTO YYEHHUS U DKOJIOTUH.

Nzyuenune xkypca «IHTEerpaTnBHAs OMOJOTHS: OT MOJIEKYN 0 dKocucTem». JlabopaTopHBI MPakKTUKYyM ¢ 000pyA0BaHHEM
«Touku pocTay MO LUMUTOJIOTUH, TUCTOJIOTHH, dKooruu st 10 - 11 kiaccoB» OpUEHTUPOBAHO HA MOJATOTOBKY OOYYalOIIUXCS K
MOCTEAYIOUIEMY MOJIYYCHUIO OMOJIOTHMYECKOTO 00pa30BaHMs B By3aX M OpPraHU3aLUAX CPEIHEro



npodeccruonanbHoro 0o6pazoBanus. OCHOBY €ro COJEpaHUsI COCTABISIET CUCTEMa OMOJIOTMYECKUX 3HAHUMU, MOJTYYEHHBIX MPHU
U3YYECHUU OOYyYaIOUIMMHCS COOTBETCTBYIOIIMX CHCTEMAaTHYECKUX pa3/lIeioB OHOJOTMM Ha YPOBHE OCHOBHOTO OOIIEro
obOpazoBanusi, B 10 —11 kiaccax 3TH 3HaHMS MOJYYalOT pa3BUTHE. Tak, pacIIUPEHbl U YIIIyOJIeHbl OMOJIOrMYEeCKUE 3HAHUS O
pacTeHusIX, )KUBOTHBIX, Tpubax, 0aKTepusix, OpraHu3Me YesI0BeKa, OOIIMX 3aKOHOMEPHOCTAX KU3HU, JOMOJTHUTEIIBHO BKIIIOUEHbI
OMOJIOTMYECKHUE CBEACHUS MPUKIAJAHOTO M TOUCKOBOIO XapakTepa, KOTOPhIE MOKHO HCIIOIb30BaTh KaK OPUEHTUPHI IS
nocJIeyIoero Beibopa npodeccuu. BozmoxkHa Takke MHTErpanusi OMOJIOrMUYEeCKMX 3HAHUM ¢ COOTBETCTBYIOIIUMH 3HAHUSIMH,
MOJIYYCHHBIMU 00YYAIOIUMUCS NPU U3YUEHUU HUBUKU, XUMHUH, reorpaduy 1 MaTEMaTUKH.

CrpyKTypa Kypca OTpa)kaeT CUCTEMHO-YPOBHEBBIM U 3BOJIIOLMOHHBIA MOAXOIbl K M3ydeHHIO Ouonoruu. COriacHo UM,
U3YyYaroTCs CBOWMCTBA M 3aKOHOMEPHOCTH, XapaKTE€pHbIE JIs JKMBBIX CHUCTEM Pa3HOIO YpPOBHS OpraHU3alli{, SBOJIIOLUN
OpPraHMYECKOTO MUpa Ha 3emile, COXpaHEHUs OMOJIOTHUYECKOTO pa3HooOpa3us miuaHeTsl. Tak, B 10 kiacce U3y4yaroTcss OCHOBBI
MOJIEKYJISIPHOM M KJIETOYHOM OHMOJOTHH, 3MOPHOJIOTMM M OHUOJOTMM Pa3BUTHUS, T€HETHKU U CEJIEKIMH, OMOTEXHOJOTHMU U
CUHTETUYECKON OMOJIOTHH, aKTyaIM3UPYIOTCS 3HAHUS 00y4JaroIuXxcsa 1o O0TaHUKE, 300JI0TMH, aHATOMUU, (PU3UOJIOTHH YEIOBEKA.
B 11 kiacce u3yuarorcs 3BOJIIOLIMOHHOE YUEHUE, OCHOBBI AKOJIOTUU U YUeHHe 0 Ouocdepe.

Kypc «uaTerpatuBHas OUOJOTHS: OT MOJIEKYJ A0 dKocucTem». JlabopaTopHbiii pakTUKyM ¢ oOopynoBaHueM «Touku
pocTay MO MHUTOJOTHH, TUCToJoruH, 3komormm misg 10 - 11 kjmaccoB» Tpu3BaH 00ECTIEUNTH OCBOCHHE OOYYAFOIIMMUCS
OMOJIOTMYECKUX TEOPUN W 3aKOHOB, WJEH, MPUHLMUIOB U MpaBWJ, JEXKAlIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO- HAyYHOMU
KapTUHBI MUPA, 3HAHUH O CTPOEHUHU, MHOI000pa3uu U OCOOCHHOCTSIX KJIETKU, OpraHnu3Ma, OIS, OMOLIEH03a, SKOCHCTEMBI,
O BBIJAIOLIUXCS HAYYHBIX JOCTHXKEHMSIX, COBPEMEHHBIX MCCIEIOBAHUSIX B OMOJOTUU, MPUKIAIHBIX ACIEKTaX OMOJOTMYECKHX
3HaHWi. Jlyig pa3BUTHA M TOAJEPKAHUS HHTEpeca OOyYarolMXcsi K OHOJIOTMM Hapsiiay €O 3HaYyuTeIbHBIM OOBEMOM
TEOPETHYECKOI0 MaTeEpHalia B COJIEPKaHUHU ITPOrpaMMBbl IPEyCMOTPEHO 3HAKOMCTBO C UCTOPUEN CTAHOBIIEHUS U PA3BUTHS TOU
WM UHOM 00JacTU OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyO€KHBIX YUEHBIX B PEUICHUE BAXKHEHIIMX OMOJOTMYECKHX U
HKOJIOTHYECKUX MPOOIIEM.

Lenp m3yyeHusi Kypca — OBJIAJICHHE OOYYaIOIMMHUCS 3HAHUAMH O CTPYKTYPHO-(YHKIMOHAJIBHOW OpraHu3aliy YKUBbBIX
CHUCTEM Pa3HOTr0 paHTa U MPUOOPETeHNE YMEHUH UCII0JIb30BATh 3TU 3HAHUS B ((OPMUPOBAHUM MHTEpECa K ONpeaenEéHHON 001acTu
npo(hecCHOHANBHOM AEsTeIbHOCTH, CBS3aHHOM C OHOJOTHEl, WM K BBIOOPY Y4YEOHOTrO 3aBENEHUS IS TMPOJOJDKEHUS
OHOJIOTUYECKOT0 00pa30BaHMUS.



JlocTikeHue ey U3y4eHus: Kypca 00ecrieurBaeTCsl pelIeHUEM CIIeTYIONIUX 3a/1ay:

OCBOEHHE 00YYAIOIIUMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOJOTHUECKHX TEOPUAX, KOHIEHIIUIX, TUIIOTE3aX,
3aKOHAaX, 3aKOHOMEPHOCTSIX W TpaBHJIaX, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpA; O CTPOCHHH,
MHOTO00pa3u ¥ OCOOCHHOCTSAX OMOJOTHYECKUX CHUCTEM (KJIIETKa, OpraHWu3M, MOMYJISIWs, BUJI, OuoreoreHo3, owocdepa); o
BBIIAIOIINXCS] OTKPBITUSAX M COBPEMEHHBIX HMCCIENIOBAHUSAX B OMOJIOTHH; O3HAKOMJICHHE OOYYaIOIIMXCSl ¢ METO/IaMU TTO3HAHHUS
KUBOU MIPUPOJIBI: UCCIIEI0BATEIBCKIMHI METOIaMU OMOJIOTHYECKUX HAYK (MOJIEKYISIPHON M KIIETOYHOW OMOIOTHH, YMOPHUOIIOTHHI
U OMONOTMM Pa3BUTHS, TEHETUKU WU CEJICKIUH, OMOTEXHOJOTUU M CHHTETUYECKOW OHMOJOTHH, MaJCOHTOJIOTUH, DKOJIOTHH);
METOJJaMU CaMOCTOSITEJIbHOTO TPOBEJACHUSI OHMOJIOIMYECKUX HCCIEJOBAaHUNM B JlabopaTopuu M B mpupone (HalOoJeHue,
U3MEpEHHE, OKCIIEPUMEHT, MOJEIUPOBAHKE);  OBJIAJCHUE OOYYAIOUIMMHCS YMEHHUSIMU: CAMOCTOATEIBHO HAXOIUTh,
aHaAJIM3UPOBATh U UCIOJB30BAaTh OMOJIOTMUECKYI0 MH(OPMALUIO; OJIb30BATHCS OMOIOrMUECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;
YCTaHaBIMBATh CBSI3b MEXJy pPa3BUTHEM OHOJIOTUHM M COLMAJIBHO- 3KOHOMHUYECKUMH U 3KOJOTMYECKHUMH MpodiieMaMu
YeJIOBEYECTBA; OLIEHUBATH ITOCJIE/ICTBUS CBOEH 1€ATEIBHOCTH 10 OTHOIICHUIO K OKPYXKaroIlel NpupoaHol cpesie, COOCTBEHHOMY
3JI0POBbBIO U 3/I0POBbI0 OKPY>KAIOIIMX JIOEH; 000CHOBBIBATH U COOJOIaTh MEPhI MPOPUIAKTUKN HH(PEKIMOHHBIX 3a00JI€BAHUI,
IpaBHJia IOBEIEHUS B IPUPOJIE M oOecrieueHs: 0€30MacHOCTH COOCTBEHHOW JKU3HEICATEIPHOCTH B UPE3BBIYAWHBIX CHUTYAIIHSIX
IPUPOTHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTephu30BaTh COBPEMEHHBIC HAYUHBIE OTKPBITHS B 00JIaCTH OMOJIOTHH;, pPa3BUTHE
y 00ydYarommxcs WHTEJUIEKTyalbHBIX W TBOPYECKUX CIIOCOOHOCTEH B MPOIECCE 3HAKOMCTBA C BBIJAIOLUIUMUCS OTKPBITUSIMU
U COBPEMEHHBIMH HCCICAOBAaHUSMHU B OWOJIOTHH, peIIaeMbIMH €10 MpoOJeMamMH, METOAOJOTHEH OHOJIOTHYeCKOTro
UCCIIEJIOBaHMSI, TPOBEACHMSI HKCIEPUMEHTAJIbHBIX HWCCIEIOBAaHUM, peleHuss OWOJIOTMYECKUX 3a]ad, MOJEIMPOBAHUS
OMOJIOTMUECKUX OOBEKTOB M MPOIIECCOB; BOCHUTAHME y OO0YYaAIOIUXCS LEHHOCTHOTO OTHOIIEHUS K >KMUBOM MPUPOJE B ILIEJIOM U
K OTHEIbHBIM €€ OObEeKTaM M SIBICHUAM; (POPMHPOBAHHE 3KOJOTUUYECKOW, T€HETHYECKOW T'paMOTHOCTH, OOLIeH KYyJIbTYphl
NOBEJICHUS] B TPUPOAE; HHTErpalliil €CTECTBEHHO-HAYUHBIX 3HAaHUM; MpHOOpeTeHHne OOy4arolIMMHUCS KOMIIETEHTHOCTH B
palroHaIbHOM TMPHUPOAOIOIB30BAHUN (COOIIOIEHNE MPAaBUJI MOBEIACHUS B MPUPOJE, OXPaHbl BUJIOB, SKOCUCTEM, OUOChEpHI),
COXpPAaHEHUU COOCTBEHHOTO 3J0POBbS M 3J0POBbS OKPYXAIOWUX Jrofed (coOmoaeHus Mep npopuiIakTUKU 3a00JIeBaHUM,
obecrieueHre 0€30MACHOCTU >KU3HEACATENbHOCTA B UPE3BBIYAWHBIX CUTYalUSIX MPUPOJHOIO M TEXHOTEHHOI'O XapakTepa) Ha
OCHOBE HCIIOJIb30BaHUSI OMOJIOTMYECKUX 3HAHUI UM YMEHUH B MOBCEIHEBHOM >KU3HHW; CO3JaHUE YCIOBUM JUII OCO3HAHHOTO
BbIOOpa OOYy4YarOIIMMKUCS MHAUBUAYaIbHON 00pa3oBaTeIbHOM



TPACKTOPHH, CHOCO6CTBYIOIHCI?I IMOCJICAYIOICMY HpO(l)CCCI/IOHaJIBHOMy CaMOOIIPCACIICHUIO, B COOTBCTCTBUH C
WHINBUAYaJIbHBIMHU UHTCPECCAMHU U HOTpe6HOCT$IMI/I pEeTrrnoHa.

OOI111ee YKCII0 YacoB, PEKOMEHIOBAaHHBIX JUIsl H3ydeHus Kypca — 136 yacos: B 10 kiacce — 68 yacos (2 vaca B Hezeno), B 11
kiacce — 68 yacoB (2 yaca B HEJEIIO).
OT60p opraHu3aIMoHHBIX (OPM, METOJIOB U CPEACTB OOYUCHUS OCYIIECTBIIACTCS C yUETOM CIIEU(PUKN €Tro Comep KaHus 1

HAIPAaBJICHHOCTH Ha MPOJOJIKCHHE OMOJIOTMYeCKOro 00pa30BaHMs B OpraHU3aIUsAX CPEIHEro MPOoPeCCHOHATBLHOTO U BBICIICTO
o0Opa3zoBaHMs.

O0s3aTenbHbIM YCIOBUEM IPpH OOYYEHHH SIBJSIETCS MPOBEIAEHUE Ja0OpPaTOPHBIX M MpaKTUUYeCKUX paboT. Takxke ydactue
00y4aromuxcsl B BHIIOJHEHUH MPOECKTHBIX U y4€OHO-UCCIIE0BATEIbCKUX pabOT, TEMAaTUKA KOTOPBIX OMPENEISAETCS YUUTEIEM Ha
OCHOBE MMEIOILIUXCSA MAaTEPUAIBHO-TEXHUUECKUX PECYPCOB U MECTHBIX IIPUPOIHBIX YCIOBUM.

COJEPXAHUME OBYYEHUA

10 KJIACC.
CopeprkaHue mporpamMmsl, BBIZICIEHHOE KYPCUBOM, HE BXOJIUT B MMPOBEPKY rOCYIapCTBEHHOM uToroBoit arrectauuu (I'MA).

Tema 1. Buojsiorus kak HaykKa

CoBpeMeHHas 61oJorus — KOMIUIEKCHas Hayka. KpaTtkast ucropust pazButusi Onosiorud. buonorudeckue HayKu U U3ydaeMble
uMH 1poosiembl. DyHIaMeHTaNbHbIC, MPUKIAAHBIC U TOUCKOBBIE HAYYHBIC UCCIIC0BaHUs B OUOJIOTHUH.

3HaueHue Ouosiorud B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAY4yHOU KapTwHbl mupa. IIpodeccuu, cBsizaHHBIE C
Ouostorueii. 3HaueHHE OMOJOTHH B MMPAKTUICCKOU ACATESIBHOCTH YSIOBEKA: MEIUITMHE, CETLCKOM XO3SMCTBE, TPOMBIIIJICHHOCTH,
OXpPaHEe MPUPO/IBL.

JdemoHcTpauuu
[Toptpetsl: Apuctorens, Teodpacr, K. Jlunneit, XK.b. Jlamapk, U. Japsun, Y. I'apseit, . Menaens, B.1. Bepunanckuii, 1.I1.
[TaBnoB, .M. Meunukos, H.W. BaBunos, H.B. Tumodees-Pecorckuit, JIxx. Yorcon, ®@. Kpuk, JI.K. benses.




Ta6JII/ILII>I 1 cxeMbl: «CBsI3b OMOIOTHH C APYTUMH HAYKaAMN)), «CucreMa OMOJIOTHYECKUX HaYK».

Tema 2. ’KuBble cucTeMbl H X U3yUYeHHE

XKuBble cucTeMbl Kak npeaMer u3ydeHus Ouonoruu. CBoOWCTBa KMBBIX CHCTEM: €IUHCTBO XMMHYECKOTO COCTaBa,
OUCKPETHOCTh W LEJIOCTHOCTb, CJOKHOCTb W YINOPSAOYEHHOCTb  CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALMS,
CaMOBOCIIPOU3BEICHUE, Pa3IpaKUMOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YPpOBHUM OpraHu3alyy )KUBBIX CUCTEM: MOJIEKYJIAPHBIN, KIIETOUYHBIA, TKAHEBBIA, OPraHU3MEHHBIH, MOMYISLIMOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMoreoneHoTHYECKHi), Onocdepubiii. IIponeccrl, Tpoucxoadmume B )KUBBIX cUcTeMax. OCHOBHBIE MPU3HAKU
#uBoro. XKu3ns kak opma cymectsoBanus Mmatepun. Hayku, nzydaroniue >KMBbI€ CUCTEMbI Ha Pa3HbIX YPOBHIX OpraHU3aliy.

N3yuenue xuBbIX cucteM. MeToasl Ouosnornueckoi Hayku. HaGmioneHue, usmepeHue, 3KCIEPUMEHT, cUCTeMaTh3alus,
MeTaaHanu3. [loHATHE O 3aBUCMMOM M HE3aBUCUMOM IepeMeHHOW. [lmanupoBanue skcnepuMeHrta. [locraHoBka U mpoBepka
runore3. HyneBas runore3a. llonstue BBIOOpKM U €€ 1O0OCTOBEpHOCTh. Pa3dpoc B Ouosormueckux AaHHbIX. OIleHKa
JOCTOBEPHOCTH MOJYYECHHBIX PE3YyJIbTATOB. | [pUUMHBI HCKaXeHUs pe3ynbTaTOB dKCIIepuMeHTa. [ lonsATHE CTaTHCTHYECKOTO TECTA.

JdemoHcTpanuu

Tabnuipel u cxeMbl: «OCHOBHBIC TpPHU3HAKKU >KU3HWY», «buonormyeckue cucrembl», «CBOWCTBA KUBOW MaTtepuu», «YpPOBHU
OpTraHu3allid KUBOU NpUPOAb», «CTpOCHUE JKUBOTHOW KIETKW», «TKaHW KUBOTHBIX», «CHCTEMBI OPraHOB YEIOBEUYECKOIO
opranusmay, «buoreonenos», «buochepa», «MeToabl U3ydeHUs KUBOI MPUPOIBI».

O6opynoBanue: nabopaTopHOE OOOpYAOBAaHHWE JUIsi MPOBEACHUS HAOMIOIEHUN, W3MEPEHUMH, SKCIEPUMEHTOB.
IIpakTuyeckas padora «licnonp30BaHue pa3IUIHBIX METOJIOB MPU U3YICHUH KUBBIX CHCTEM.

Tema 3. BuoJiorust Kjierku

Krnerka — cTpykrypHO-QpyHKIIMOHAIbHAS €MUHUIIA )KUBOTO. McTopust oTkpeiTHs kieTku. Paboter P. I'yka, A. JleBeHnryxka.
Kinerounas teopus (T. [lIBanu, M. IIneiineH, P. BupxoB). OCHOBHBIE NOJIOKEHNS COBPEMEHHOM KIETOUYHOW TEOPHUHU.



MeToapl MOJIEKYJIIPHOUN M KJICTOYHON OMOJIOTHN: MAUKPOCKOIHSI, XpoMaTorpadus, MeKTpodopes, MeTO 1 MEUCHBIX aTOMOB,
nuddepennanbHOe LUEHTPUPYTUPOBAHUE, KYJIHTUBUPOBAHUE KIIETOK. M3yueHue QUKCUPOBAHHBIX KIemoK. IJIECKTPOHHAS
MUKpocKomus. Koxngoxanvruas muxpockonus. BumanvHoe (npudsicusnennoe) uzyuenue Kiemox.

JdemoHcTpauuu

[Toptpersr: P. I'yk, A. JleBenryk, T. llIBann, M. llnelinen, P. Bupxos, K.M. bap.

Tabnuib! 1 cxeMbl: « CBETOBOM MUKPOCKOIDY, « DIIEKTPOHHBIN MUKPOCKOM», «IcTOpUs pa3BUTHA METOJA0B MUKPOCKOITHI.
O6opynoBaHKE: CBETOBOW MUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX M OAKTEPHAIIBHBIX KJIETOK.
IIpakTueckasi padora «/3ydeHrue MeTo 0B KIETOYHOM Omosioruu (Xxpomarorpadus, ayekrpodopes, nuddhepeHnranbHoe
nentpudyruposanue, [1L[P)».

Tema 4. XumMuueckasi OpraHu3anms KJIeTKU

XUMHAUYECKUM COCTAB KJIETKU. Makpo-, MUKPO- U yJIbTPAMUKPOIJIEMEHTHI. Bona u €€ ponp Kak pacTBOPUTENIsA, pearcHra,
y4acTHE B CTPYKTYPUPOBAHUU KJIETKH, TEIUIOPETyJsiliuv. MUHEpalbHbIe BEIIECTBA KIIETKH, UX OHOJIOrH4ecKas poJib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuueckrie BellecTBa KJIETKU. buosormdeckue moguMepbl. benku. AMMHOKHCIOTHBIM cocTaB OenkoB. CTPYKTYphI
OenkoBOM Mousiekynbl. [lepBuuHas cTpykTypa Oeyika, MenTuaHAas CBsA3b. BTopuuHas, TpeTU4yHas, YETBEPTUYHAS CTPYKTYPHI.
Henarypanus. CoiictBa 0enkoB. Knaccudukarus 6einkoB. buonorndyeckue ¢pyHkuuu 6enkoB. [IpuoHul.

VYraeBoasl. MoHocaxapuabl, AUcaxapujbl, OJIMrocaxapuabl W monucaxapuapl. OOWMNA IUJIaH CTpOeHUs U (U3MKO-
XUMUYECKHE CBOMCTBA yriaeBoA0B. buomornueckue GyHKIIUN yriIeBOIOB.

Jlumuasl. T'uapodunsHo-TUpOPOOHBIE cBOMcTBa. Knaccudukamus nunuaoB. Tpurauuepuabl, Goc@oaunuibl, BOCKH,
crepousbl. buonorndeckue GyHkiuu aunugoB. OOIMe CBOWCTBA OMOJIOTMYECKUX MEMOpaH — TEKydecTh, CIIOCOOHOCTh K
CaMO03aMbIKAHHIO, OTYTPOHUIIAEMOCTb.

Hykneunossie kucnotel. JIHK u PHK. Crpoenune nykienHoBbix kucaoT. Hykneotuapl. [IpuHIMN KOMIJIEMEHTapHOCTH.

[TpaBuno Yapradda. Ctpykrypa JHK — aBoitnas cnupans. Mecronaxoxnenue u ouonorunueckue ¢pynkiuu JJHK. Buaer PHK.
Oynkiuu PHK B kietke.



Crpoenue monekyinsl AT®. Makposprudeckue csizu B Mosiekyne AT®. buonoruueckue pynkunn ATD. BocctaHoBneHHBIE

NEePeHOCUUKH, UX GYHKIUU B KieTke. /[pyeue nykneozuompugpocghamer (HTD). CexBenuporanue JTHK. Memoowv: cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHass OuoyioTHs: OMOXMMHYECKHE W OMO(PU3MUECKHE HCCIEAOBAHHUS COCTaBa W MPOCTPAHCTBEHHOW CTPYKTYPHI
ouomorekyi. Mooenuposanue cmpykmypsl U QYHKYU OUOMONEKYI U UX KoMniekcos. Komnvromephulil Ousatin u opeanudeckuil
cuHme3 OUOMOJIEKY U UX HENPUPOOHBIX AHAN0208.

JdemoHcTpauuu

[Toptpetsi: JI. ITonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, @. Canrep, C. IIpy3unep.

Juarpammel: «PacnpeaeneHne XMMAYECKUX 2JIEMEHTOB B HEXKUBOM TIpUpoe», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOU
IPUPOJIEN.

Tabnunel U cxembl: «llepuoauyeckas Tabauiia XUMHUUYECKUX 3JEMEHTOB», «CTpoeHHE MOJIEKYJbl BOABDY, «BemecTBa B cocTaBe

opranu3MoBy, «CTpoeHue MoJieKyJbl 0enka», «CTpyKTypbl O€TKOBOM MOJIEKYJbDY, « CTpOE€HHE MOJIEKYJ YIJIEBOIOBY,
«CtpoeHue MoseKy1 Tunua0By», «HykiienHoBbie KUCIOTB», «CTpoeHne MoneKybl ATDy.

O6opynoBanue: XuMudecKkas mocyza u 000pyaoBaHue.
JlaGopaTopHasi padota «OOHapy)eHHE OCIKOB C MOMOIIBIO KAY€CTBEHHBIX PEAKIIHI.
JlaGopaTopHasi pabora «VccienoBaHue HyKJIECHHOBBIX KUCIIOT, BBIJICIEHHBIX U3 KJIETOK Pa3IMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHnne u pyHKINH KIETKU

Tunel KJIETOK: dyKapHOTUYECKas U npokapuoTrdeckas. CTpyKTypHO (DyHKIIMOHAJIbHbIE 00pa30BaHUs KIETKH.

Crpoenne npokapuoTnueckoil kietku. Knetounas creHka Oaktepuid u apxei. OCOOEHHOCTH CTPOEHHSI TeTepoTpoPHON U
aBTOTPO(PHON MPOKAPHUOTUUECKUX KJIETOK. MECTO U poJib MPOKapUOT B OMOILIEHO32aX.

Ctpoenue u (GyHKIIMOHUPOBAHUE OJyKapuoTUYeckor kieTku. Ilnasmartudeckas memOpana (miazmaiemma). CTpykTypa
MIa3MaTUYECKOM MeMOpaHbl. TpaHCIIOPT BEMIECTB Yepe3 IIa3MaTUYeCKyl0 MeMOpaHy: maccuBHBIN (auddy3us, obmerdéHHas
nud¢y3ust), akTUBHBINA (IEPBUYHBIN U BTOPUYHBIA aKTUBHBIN TpaHcnopt). [lomynponunaemocts MmemOpansl. Pabota HaTpwmii-



KaJMEeBOr0 Hacoca. DHAOLMUTO3: MUHOIMUTO3, paronuTo3. Jk3ouuto3. Kinerounas crenka. CTpykTypa U (YHKIIMH KJIETOYHOMN
CTEHKH pacTeHUM, rpuooB.

[Muromna3zma. Llurozons. Llutockener. JiBmkeHue nutoriasmbel. OpraHouasl KieTkd. OnHOMEMOpaHHBIE OPraHOM]IbI
KIeTku: sHpomnasMmarudeckas cetb (OIIC), ammapar [ombmpku, JHM30COMBI, WX cTpoeHHE U (GYHKIUH. B3anmocBs3b
OJITHOMEMOpPaHHBIX OPraHOUAOB KJIeTKU. CTpOCHHE TPaHYISIPHOTO peTuKyiyma. Mexanusm nanpasnenus denxos ¢ I11C. Cunre3
pacTBOpuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['agkuii (arpanyisspHbIi) 3HI0MIa3MaTHYeCKUl peTUKyIyM. CekpeTopHas
byukiusa annapata ['onabmxu. Moougukayus benxoe 6 annapame I'onvosxcu. Copmupoexa 6enkos 6 annapame 1 0nb0dicu.
TpancropT BemecTs B KieTke. Bakyonu pacTutenpHbIX Ki1eTOK. Kiterounsiit cok. Typrop.

[lomyaBTOHOMHBIE OPraHOMAbl KJIETKH: MUTOXOHAPHUH, IACTUABL. [Ipoucxooxcoenue MumoxoHoputi u naacmuo.
Cumbuocenes (K.C. Mepeoickosckuii, JI. Mapeynuc). Ctpoerue u GyHKIIUM MUTOXOHAPUM U uiactu. [lepBudHbie, BTOpUUYHBIE U
CJIOKHBIE TUIACTUABI (POTOCUHTE3ZUPYIOUINX FYKAPUOT. XJIOPOIIACTbI, XPOMOILUIACTHI, JIEUKOIIJIACTHI BBICILIUX PACTEHUH.

HememOpanubie opraHounabl kieTkn CrtpoeHMe W (QYHKIUUM HEMEMOpPaHHBIX OPraHOMJOB KIETKH. PuOOCOMBI.
IIpomesxcymounvie ¢punamenmol. MukpodunaMeHTbl. Axmunosvie Mukpoguiamenmsl. MbIIEUHbIE KIETKU. AKMuHo8ble
KOMNOHEeHmbl HeMbluleuHblx kiemok. Muxkpotpyoouku. Knetounsiii nentp. CTpoeHue M JBHKEHUE KTYTUKOB U PECHUYEK.
MuxkpotpyOouku 1uToriazmel. Llentpuons. beaku, accoyuuposannvie ¢ Mukpoguiamenmamu u mukpompyoouxkamu. Momophule
OenKu.

SAnpo. O6omouka siapa, XpOMATHH, KapUOIUIa3Ma, SAPBIINIKA, WX CTpoeHHe W (GyHKIUU. SAepHbIN OCNKOBBIA MaTpPUKC.
[TpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B MHTEp(ha3HOM szpe. Dyxpomamun u cemepoxpomamun. benku xpomaTtuHa —
TUCTOHBL. /[uHamuxa s0epHot 060104KU 8 Mumo3se. foepubiii mpancnopm.

Knerounbsie BratoueHus. CpaBHUTEIbHAS XapaKTEPUCTHUKA KIETOK JYKApUOT (pacTUTEIbHOM, >KMBOTHOM, TPUOHOM).
JdemoHcTpauuu
[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynmuc.

Tabmumpt u cxembl: «CTpoeHUE FyKapUOTHUECKON KIETKW», «CTpOeHUe KUBOTHON KIIETKW», «CTpOE€HHE PacTUTEIBHON KIETKH,
«CTpoeHrne MUTOXOHAPHUN, «Anpo», «CTpoeHre NpOKapUOTHIECKON KIETKM.



OO0opynoBaHue: CBETOBON MHKPOCKOII, MUKPOIPENapaThl PaCTUTENbHBIX, d)KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepHaIbHbIX
KJIETOK.

JlabopaTtopHnas padora «3yueHne CTpOEHUs KJIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTHyeckas padora «/3ydueHne CBOMCTB KIETOUYHOU MEMOPaHbBI.

JlaGoparopHasi pabdora «lccnemoBanue ImiazMolin3a W JACIJIA3MOJIM3a B PACTUTEIBHBIX KIIETKAX».

IIpakTHyeckas padora «/3ydueHue IBHKEHHS IUTOIIA3Mbl B PACTUTENIBHBIX KIETKAX».

Tema 6. OOMeH BelllecTB M IPpeBpallleHNe JHEPTHHU B KJIeTKe

AccuMWISIIMS U JUCCUMUIIALINAS — JABE CTOPOHBI MeTa0oau3Ma. Turbl 0OMeHa BEIEeCTB: aBTOTPO(MHBIN U reTepoTpOQHBIH.
VYyactue kucnopoga B OOMEHHBIX Ipolieccax. DHeprerndyeckoe oOecnedueHue KiIeTku: mnpeBpamieHue ATP B 0OMEHHBIX
npoueccax. GepMEeHTaTUBHBINA XapaKTEP PEAKIMM KIETOYHOTO METab0IM3Ma.
®depMeHTbl, MX CTpPOEHHE, CBOCTBAa M MexaHu3M JehctBus. KodepmeHntbl. Otnuuusi (epMEHTOB OT HEOPraHUYECKUX
KaTaJIu3aTopoB. belaku-akTUBATOPBHl U OEIKMMHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIMM OT pa3Iu4HbIX
(bakTopoB.

[lepBUYHBII CHHTE3 OPraHUYECKHX BELIECTB B KieTKe. DOTOCHUHTE3. AHOKCUSEHHBIU U OKCUSEHHbLU (homocunmes y
oaxmepuu. Ceemocobuparowjue nueMeHmyl U NUSMEeHmMbl PeakyuoHHo20 yenmpa. Ponb XJoponiaacToB B mpolecce POTOCHHTE?A.
CeetoBas u TeMHOBas (a3el. Domoodvixanue, C3-, Cs- u CAM-munwvt pomocunmesa. [lponyktuBHOCTh (poToCcHMHTE3a. BrusHue
pa3nnuHBIX (AKTOPOB Ha CKOPOCTh (POTOCHMHTE3a. 3HaUeHHE (DOTOCHHTE3A.

XeMocuHTe3. Pa3HooOpasue  OpraHM3MOB-XEMOCHUHTETHKOB:  HUTpUPUUUpYIOIIME  OakTepuu, Kele300aKTepuu,
cepobaKTepuu, BOJOPOIHBIC OaKTeprun. 3HAUYESHUE XEMOCHHTE3A.

AHaspoOHble opraHu3Mbl. Bunbsl Opokenusi. IIpoaykTel OpokeHHMsI M MX HCIOJIb30BAHHME YEJIOBEKOM. AHA’POOHBIE
MHUKpPOOPraHU3MbI KaK OOBEKThl OMOTEXHOJIOTUU U BO3OYAUTENN OOJIE3HEH.

AdpoOHbIE OpraHM3Mbl. DTambl 3Heprerudeckoro obmena. IlogroroBurenbHbli dTam. [nHMKOANM3 — OECKUCIOPOJHOE
pacIIeIEHUE TIIFOKO3bI.



buonoruueckoe oxkucieHue, WM KIETOYHOE JbIXaHuE. Pollb MUTOXOHApPHUI B Mpolleccax OMOJOTHYECKOTO OKHCIICHUS.
[Muknuueckue peakuuu. OxucnurenabHoe hochopunupoBanue. Inepeus memopannozo epaouenma npomoros. Cunmez ATD:
paboma npomonunoi ATD-cunmaszwi. [IpenmyniecTBa adpoOHOTO MyTH OOMEHA BEIIECTB Tepes aHadpOOHBIM. DP(HEKTUBHOCTH
HEPreTHYECKOTO OOMEHa.

JdemoHcTpauuu

[Toptpetst: Jx. [Tpuctin, K.A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, [1. Mutuenn, I'.A. 3aBap3uH.

Tabmursl u cxembl: «Dortocunre’y, «IHepreruueckuii oOMmen», «buocunte3 Oenka», «CtpoeHue QepMeHTay,
«XEeMOCHHTE3.

OOopynoBaHKE: CBETOBOM MUKPOCKOI, 000PYIOBAHHE /ISl IPUTOTOBJIEHUS IOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHasi pabora «/3yyeHue KaTaJuTHIECKON aKTUBHOCTU ()EPMEHTOB (HA MPUMEPE aMIIIa3bl T KaTajasbl).
JlabGopaTopHasi padora «/3yueHue pepMEHTATUBHOTO PaCHICIJICHUS TEPOKCH/IA BOIOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).
JlaGopaTopHasi padora «CpaBHEHHE MPOIIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JlabGopaTopHnasi pa6ota «CpaBHEHHE MPOIECCOB OPOKECHUS U JILIXAHUS.

Tema 7. HacinencrBennasi uHQpopmanus U peaju3anus eé B KJIETKe

Peakuuu marpuyHoro cuHTe3a. IIpHHIMO KOMIIJIEMEHTAPHOCTH B pEAKUMIX MaTPUYHOTO CHUHTe3a. Peanmuzanms
HaciencTBeHHOM uHpopmanuu. ['eHeTnueckuili koj, ero cpoiicTBa. Tpanckpuniusi — matpuunblii cunte3 PHK. I[lpunuumns
TPAHCKPUIILMHU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJUIEIBbHOCTb, ACHUMMETpUYHOCTb. Co3pesanue mampuunvix PHK 6
aykapuomuyeckotu kiemxke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpancnoptHeix PHK B 6nocunTese Oenka. YcmoBust OuocunTesa 6enka. KonupoBanue
aMUHOKHUCTOT. Ponbk pubocoM B OnocuHTE3€e OeKa.

Cogpemennvie npeocmasaenus o cmpoenuu 2eno. Opranusanys TeHOMa y IPOKAPUOT U 3YKapHOT. Perynsuns akTHBHOCTH
reHoB y mpokapuoT. ['unotesa omepona (D. Kakoo, XK. Mano). Moaekynsapruvie mexanuzmol SKcnpeccuu 2eno8 y sykapuom. Poub
Xpomamuna 8 pe2yniayuu pabomsl 2enog. Perymnsaius oOMeHHBIX MpolleccoB B KieTke. KieTouynslit romeocTas.



Bupycel — HekieTouHble OPMBI )KM3HU U 00IHMraTHbie napa3suThl. CTpOEeHUE MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB,
6aktepuodaron. JKuzuennvui yuxn /[HK-cooepocawux eupycos, PHK-cooepoicawux eupycos, baxmepuogacos. Obpamuas
MPAanCcKpunyusl, pesepmasa, uHmezpasd.

BupycHslie 3a001eBanus yenoBeka, >kuBoTHbIX, pacteHuit. CITNM I, COVID-19, connanbHaple 1 METUITMHCKHE TTPOOIEMBI.

buoungopmamura: unmeepayus u anamuz 6O6orvwux maccusos («bigdatay) cmpykmypHulX OUONOSUYECKUX OAHHBIX.
Hanomexnonozuu 6 buonocuu u meouyune. llpoepammupyemvie ¢hynkyuu 6erkos. Cnocodvl 00Cmasku 1ekapcms.

JdemoHcTpauuu
[Toptpetsr: H.K. Kosbuos, /I.1. iBanOBCKwiA.
Tabnuub! u cxemsl: «bruocunTtes Oenka», «I'enernueckuit koa», «Bupycen», «bakrepuodarm.

IIpakTuyeckast padora «Co3gaHue MOJCIN BUPYCA».

Tema 8. JKM3HEeHHBII HUKJ KJIETKH

Kierounslii uki, ero nepuosl u peryisuud. Marepdasza u muto3. OcoOEHHOCTH MPOIIECCOB, MPOTEKAIOIIUX B MHTEpPase.
[ToarotoBka kieTKM K JeneHuto. llpecuHTeTnyeckuil (MOCTMUTOTUYECKUM), CHHTETUYECKUA ¢ TOCTCHHTETUYECKUN
(MpeMUTOTUYECKUI) IEPHOIBI UHTEP(DA3BI.

Marpuunsii cunre3 JHK — permmkanusa. [Ipuanunsr perummkanuu JIHK: xommieMeHTapHOCTD, MOTYKOHCEPBATUBHBIN
CHUHTE3, aHTUMNapaieabHOCTh. Mexanusm perukauun JIHK. Xpomocombl. Ctpoenue xpomocoM. TemoMepsl U TelloMepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapUOTHN. JIUTIJIOMAHBIM U TarjouaHBIM HAOOpPBI XPOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
[TonoBBIE XPOMOCOMBI.

Henenue kinetkn — Muto3. CTaauy MUTO3a U MPOUCXOSININE B HUX Tpoliecchl. Tumbl Muto3a. KapuoknHes u IIUTOKUHES.
buonornueckoe 3HayeHUE MUTO3A.

Perynsiius MUTOTUYECKOTO ITUKIIA KJIETKU. [[porpamMmMupyemMast KjeTouHasi THOeIb — arornTos.

Knerounoe simpo, XxpoMocoMbl, GyHKIIMOHATIbHAs TeHOMUKA. Mexanuzmosl npoaugepayuu, ouggepenyuposku, cmapenus u
eubenu knemox. «lL{ugposas knemxay» — buounpopmamuveckue mooenu GyHKYUOHUPOBAHUSL KIIEMKU.



JdeMoucTpanuu
Tabnuibl ¥ cxembl: « KU3HEHHBIN LUK KIETKW», «Mutosy», «Ctpoenue xpomocomy, «Permukanus JJHK».

O6opynoBaHuE: CBETOBOW MUKPOCKOII, MUKpoOIpenapathl: « MUTO3 B KIETKaX KOPEIIKA JTyKa.
JlabopaTtopHnasi padora «/3ydyeHrne XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHnasi padora «Habmoenrne MuTo3a B KJIIETKaX KOHUMKA KOpPEIIKa JTyKa (Ha TOTOBBIX MUKpOTIpEnaparax)y.

Tema 9. Ctpoenne u pyHKIMHU OPraHU3MOB

buonorunyeckoe paznoodpazue opraHu3MoB. OHOKIECTOUHBIE, KOJIOHUAIbHBIC, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHUS U KUBHEACATECIbHOCTU OJHOKIJIETOYHBIX OpraHu3MoB. baktepun, apxeu, 0OTHOKJIETOUHbIE TPUOBI,
OJIHOKJIETOYHBIE BOAOPOCIH, APYTHE MPOTUCTHL. KOOHMATBHBIE OPraHU3MBI.

B3anMoCBs3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHHW, OpraHbl U CUCTEMBbI OpraHoB. OpraHu3M Kak €JUHOE LIENOE.
['omeocras.

Tkanu pactenuil. TUIBI pacTUTENbHBIX TKaHEW: 0Opa3oBaTesibHasA, MOKPOBHAS, MPOBOJAILAS, OCHOBHAS, MEXaHUYECKas.
Oco0OeHHOCTH CTpOoeHUS, PYHKIMH U PACIOIOKEHUS TKAHEH B OpraHax pacTeHUH.

TKaHM J>KMBOTHBIX M YEJIOBEKA. THIBI JKUBOTHBIX TKAaHEW: JSIUTEIUAIbHAS, COCAWHUTEIbHAS, MBILICUYHAs, HEPBHAS.
Oco0eHHOCTH CTPOCHHU S, PYHKIIMM U PACIIONIOKEHHS TKAaHEW B OpraHax >KUBOTHBIX M UEJIOBEKA.

Opransl. BereraTuBHble U reHEpaTUBHBIE OPTaHbl pacTeHU. OpraHbl U CUCTEMbI OPTaHOB KUBOTHBIX U YeOBeKa. DyHKIINHT
OPTaHOB U CUCTEM OPTraHOB.

Onopa Ttena opranusmoB. Kapkac pactrenuil. CkeleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX >KMBOTHBIX. HapyKHbI U
BHYTPEHHUM ckeyeT. CTPOCHUE U TUTIBI COCTMHEHUS KOCTEM.

JIBi>keHHE OpraHu3MoB. J[BHMKEHHE OJIHOKJIETOYHBIX OpPraHW3MOB: amMEOOMIHOE, KI'YTUKOBOE, pecHUuYHoe. J[BrkeHue
MHOTOKJIETOYHBIX PACTEHUW: TPONU3MBI U HACTUU. [[BHKEHHE MHOTOKJIETOUYHBIX KMBOTHBIX M YEJIOBEKA: MbIIIEYHAs CUCTEMA.
Pednekc. CkeneTHble MBIIIIIBI U UX padoTa.



IIntanue oprann3mMos. [lornomenne BOAbI, YIIIEKACIOrO ra3a i MUHEPAJIBHBIX BEIIECTB paCTEHUAMM. | IuTaHne ;KMBOTHBIX.
BHYTpHUIIOJIOCTHOE M BHYTPUKIIETOYHOE NUIieBapeHue. [InTaHne N03BOHOYHBIX KUBOTHBIX. OT/IEIIbI MUAIEBAPUTEIBHOTO TPAKTA.
[InmeBapuTenbHble xenessl. [InmeBapuTenpHas cUCTEMA YEIOBEKA.

Jlbixanue opranu3MoB. Jlpixanue pacreHuil. [Ipixanue kuBoTHbIX. AudQy3us razoB uepe3 NOBEPXHOCTh KileTKU. KoxkHoe
npixanue. JlprxatenbHas MoBepxHOCTh. JKabepHoe M JIE€rodyHoe abixaHue. /[pIXaHWe MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKa.
OBOJIIOLIMOHHOE YCJIOKHEHUE CTPOEHUS JIETKMX IO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cucTeMa 4elloBeKa. MexaHusm
BEHTWJISILIMU JIETKUX Y NTUL U MIIEKONUTaOuUX. Perynsauus apixanus. JlpixareabHble 00bEMBI.

TpaHCnOpT BEIIECTB Y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI PaCTEHHUN. TpaHCIIOPT BEWIECTB Y KUBOTHBIX. KpoBeHOCHAs
cucrema M €€ opranbl. KpoBeHOCHas cucreMa MO3BOHOYHBIX KUBOTHBIX M 4desioBeka. Cepllie, KpOBEHOCHBIE COCYJIBI U KPOBb.
Kpyru kpoBooOpartiieHusi. DBOJIOLUOHHBIE YCIOKHEHHUSI CTPOECHUSI KPOBEHOCHOW CHCTEMbI IO3BOHOYHBIX >KMBOTHBIX. Pabota
cepAua U €€ peryJisiuus.

Beinenenve y opraHusmMoB. Beiienenune y pacteHuil. Beiaenenuwe y xkuBOTHBIX. COKpaTtuTenbHble Bakyoiau. Oprassl
BbleNIeHNs. OUIbTpalns, CEKpelns U 00paTHOE BCACHIBAHME KaK MEXaHU3MbI padOThl OPraHOB BblJeIeHUs. CBA3b MOJOCTH TEIa
C KPOBEHOCHOM M BBIJECIMTEIBHON cHCTEMaMH. BblIerneHue y MO3BOHOYHBIX >KMBOTHBIX M 4YesoBeka. Ilouku. CTpoeHue u
dbynkuuonuponanue Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3amura y OpraHM3MOB. 3alllUTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepwil W IUCTHI MPOCTEHIIUX. 3aluTa y
MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. CpencrBa macCUBHON M XUMUYECKOM 3aUThl. DUTOHIINIBI.

3aiuTa y MHOTOKJIETOUHBIX dKUBOTHBIX. [IOKpOBBI M UX TPOM3BOIHBIE. 3alllMTa Opranu3mMa ot Oosie3Heil. IMmyHHas cuctema
yenoBeka. KieTouHslii 1 ryMopalibHbIE UMMYHHUTET. BpoxkaEHHBIM U MpUOOPETEHHBIN crnielupuyecKuidi UMMYHUTET. Teopus
KJIOHaNbHO-cenekTuBHOro nMmyHutera (I1. Dpnux, ®.M. bepuer, C. Tonerasa). BocnanurenbHble OTBEThl OpraHu3mMoB. Posb
BPOXKIAEHHOTO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PazipaxxumMoCTh U perynsauus y Opranu3mMoB. Pa3apaxuMocCTh y OJHOKJIETOYHBIX OpraHu3MoB. Takcucsl. Paznpaxxumocts u
peryinus y pacteHui. POCTOBBIE BellleCTBa U UX 3HAYCHHUE.

HepBhas cuctema u pediekTopHas perysius y >KuBOTHbIX. HepBHas cructema u e€ OTAesNbl. DBOJIOLNOHHOE YCI0KHEHNE
CTPOEHUS HEPBHOM CHCTEMBI Y )KMBOTHBIX. OT/1€J1bI TOJIOBHOT'O MO3Ia TO3BOHOYHBIX JKUBOTHBIX. Pediiekc u pednexropnas ayra.
be3ycnoBHbIE U YCIOBHBIE pE(IEKCHI.



['yMopasibHast peryisauus U SJHIOKPUHHAS CUCTEMA JKUBOTHBIX U YeJIoBeKa. JKese3bl S3HIOKPUHHOM CUCTEMBI U NX TOPMOHBI.
JleiicTBre ropMOHOB. B3anMOCBsI3b HEPBHOM U SHIOKPUHHOM cucTeM. | nnotanamo-runodusapHas cuctema. JleMoHcTpauu

[Toptper: U.11. I1aBnoB.

Tabmuiel 1 cxeMbl: «OTHOKIETOYHBIE BOJOPOCIN», «MHOTOKIEeTOUHBIE Boaopocin», «baktepumn», «lIpocreitmme,
«OpraHbl IBETKOBBIX pacTeHU», «CUCTEMBI OPraHOB MO3BOHOYHBIX KUBOTHBIX», « BHyTpEeHHEE CTpOEHHE HACEKOMBIX», « TKaHu
pactenmit», «KopHeBbie cucrems», «Ctpoenue crebdiss», «CTpoeHHe JIMCTOBOM TUTACTUHKHNY, « TKaHU KUBOTHBIX», «CKeler
yenoBekay, «llumeBapurensHas cucreMay, «KpoBeHOCHast cucteMay, «/lpixarenbHas cucremay, «HepeHas cucremay, «Koxay,
«Mpiieunass cucreMa», «BbimenurenbHas cucrema», «IOHIOKpUHHAs cucrtema», «CTpoeHue MbIibDy, «MMyHUTETY,
«KumeyHnononocTHbie», «CxemMa muTanus pactTeHuin», «k KpoBeHOCHBIE CHCTEMbI TO3BOHOYHBIX )KUBOTHBIX)», « CTPOCHUE THAPHI»,
«CtpoeHue mianapumn», « BHyTpeHHee ctpoeHue J0KIeBOTo uepBs», «HepBHas cucrema peioy», «HepBHas cuctema JSTyIKW,
«HepBHas cucrema npecMmbikarommxcs», «HepBHas cucrema nruiy, «HepBHasg cucrema muekonuraromux», «HepBHasa cucrema
yesroBekay, «Peduexcey.

OO6opya0oBaHKE: CBETOBOM MHKPOCKOI, MUKpOIpENnapaThl OJHOKJIECTOYHBIX OPraHU3MOB, MUKpOMpenaparhl TKaHEH, paKOBUHBI
MOJUTFOCKOB, KOJIJICKIIMM HACEKOMBIX, HTJIOKOXXHX, KHUBBIE 3K3eMIUIIPhl KOMHATHBIX PAaCTCHHUH, repbdapuy pacTEHUM pa3HBIX
OT/ICJIOB, BJIAXKHBIE MPEINapaThl )KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJUICKIIUA OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKA,
obopymoBaHue I JIEMOHCTPAIIMM MOYBEHHOTO M BO3AYIIHOTO NMUTAaHUS PACTCHUM, pacIICIICHUs KpaxMalla U OCJIKOB IO/
nercTBueM (epMEHTOB, 000pYI0BAHUE JJISI AEMOHCTPAIIMU OIBITOB 1O M3MEPEHMIO KU3HEHHOU EMKOCTH JIETKHX, MEXaHU3Ma
JIBIXaTEJbHBIX JIBUKEHHM, MOAEIN TOJIOBHOTO MO3Tra Pa3JIMYHBIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHel pacTeHUIN.
JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX Y.
JlaGopaTopHasi padora «/3ydeHue opraHoB IIBETKOBOTO PACTEHUSD.

Tema 10. Pa3MHokeHUe U pa3BUTHE OPTAaHU3MOB
®opMBbl pa3MHOKEHHSI OpPraHU3MOB: OE€CIojoe (BKJIKOYasl BEr€TaTUBHOE) U MOJIOBOE. Buabl 0ecrosioro pa3MHOXKEHUS:

INOYKOBAHHUC, CIIOPYJIALINA, (i)paFMCHTaIII/I}I, KIIOHUPOBAHHC.



[TonoBoe pasmuoxkeHue. IlosoBbie KeTKW, Wiu rameTbl. Meio3. Crtaguu meiosa. IloBeaeHue XpoMocoM B MeHO3e.
Kpoccunrosep. bruonornueckuii CMbICI MENO03a U TIOJIOBOTO Iporecca. Melo3 1 ero MeCTo B )KM3HEHHOM LIUKJIE OPTAHU3MOB.

[Ipen3apossiiieBoe pa3BuTre. I'ameTorenes y >kuBOTHBIX. [lonoBeie xene3pl. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KIIETOK.
Cnepmatorenes u ooreres. CTpoeHue MOJI0BBIX KIIETOK.

Om10/10TBOPEHKE U YMOPHOHATILHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OTUIOOTBOPEHHS: HAPYKHOE, BHYTPEHHEE.
[TapTeHorenes.

NuauButyaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPUOJIOTHS — HAyKa O Pa3BUTUU OPraHU3MOB. Mopgozeene3 — o0Ha
u3 enasnvix npooaem smobpuonocuu. Konyenyus mopgozenos u mooenu mopgoeeneza. Cranuu 3MOpruoreHes3a UBOTHBIX (Ha
npuMepe Jarymku). [pobnenue. Tunel apobnenus. Jemepmunuposarntoe u nedepmunuposarntoe opooaenue. bracmyna, munol
onacmyn. OcOOEHHOCTH JIPOOICHUS MJICKOMUTAIONINX. 3apOJIbIIIEBbIC JIUCTKHU (TacTPyJssius). 3aKjajKka OpraHOB U TKaHEH u3
3apOBIIIEBHIX JIMCTKOB. B3anMHOe BIIMAHNE YacTel pa3BUBAIOIIETOCS 3apO/Ibliia (AMOPHOHANbHAS UHIYKIKA). 3aKIaaKa TiaHa
CTPOCHUS )KHBOTHOTO KaK Pe3yJIbTaT HEPAPXUICCKUX B3aUMOICHCTBUI reHOB. BissHre HAa SMOPHOHATEHOE Pa3BUTHE PA3TMIHBIX
(baKkTOpOB OKpYyKaIOIIEH CPEIbI.

Poct u pazsutue xuBoTHBIX. [locTamMOpronansHbIN niepuoa. [Ipsimoe u Henpsimoe pa3Butue. Pazsutue ¢ metamopdoszom y
0€CIO3BOHOYHBIX W TI03BOHOYHBIX JKUBOTHBIX. brojornyeckoe 3HaueHue IPSIMOTO M HETIPSIMOTO Pa3BUTHS, UX PACIPOCTPaHEHUE
B nipupojie. Tumsl pocta >KUBOTHBIX. DaKTOPHI PETYIISAIUN POCTA )KUBOTHBIX U YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KHBOTHBIX M YesioBeka. Ileprobl onToreHesa yenoBeka. CTapeHue U cMepTh Kak OMOJIOTHYECKUE TTPOIICCCHI.

Pasmuosxenne u pazputue pacteHuit. 'amerodut u cnopodut. Meiio3 B )KU3HEHHOM ITUKIIe pacTeHunil. OOpa3oBaHue Crop B
npouecce Meioza. ['amerorene3 y pacteHuid. OIUIOJOTBOPEHUE W PA3BUTHE PACTUTENIBHBIX OpPraHu3MoB. J[BOWHOE
OTUIOZOTBOPEHUE y MBETKOBBIX pacTeHuii. O0pa3oBaHue U pa3BUTHE CeMEHU. MeXaHU3MBbl PETYJISINA OHTOTEHE3a Y PACTCHUH U
KUBOTHBIX.

JdemoHcTpaunu
[Toptpetsl: C.I'. HaBammn, X. [IIneman.

Tabmuiel u cxemsl: «BereratnBHOE pa3MHOKEHHEY, « TUITBI OECTIONOTO pa3MHOKEHUD», «Pa3MHOKEHNE XTTaMUIOMOHAIBI,
«Pa3MHOXeHuE 3BriaeHbl», «PazMHOXeHHe ruapb», «Meio3», «XpomocoMbl», «I'amerorenesy», «CTpoeHHE SHULEKIETKH U



criepMaro3oniay, « OCHOBHBIE CTaUU OHTOTEeHE3a», «IIpsiMoe u HenpsiMoe pa3BUTHEY, «Pa3BUTHE MalCKOTO XyKa», «Pa3zButue
capanun», «Pa3Buthe JSTymkmn», «JIBOWHOE OIUIOJOTBOPEHHUE y IIBETKOBBIX pacTeHUi», «CTpO€HUE CEMSIH OJHOJIOJIbHBIX U
JIBYJIOJIbHBIX PACTCHUIN», « KU3HEHHBIN UK MOPCKOM KamyCThl», « JKU3HEHHBIN LUK MXay, « KM3HEHHBINA [IUKJI TATOPOTHUKAY,
«KW3HEeHHBIN ITUKII COCHBI».

OO6opyoBaHuE: CBETOBOM MUKPOCKOIT, MUKPOIIPENApaThl AIUIEKIECTOK U CIIEPMATO30UA0B, MOJIeNb «[ UK pa3BUTHS JSTYLIKI.
JlaGoparopHasi pabora «3ydeHre CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOIIpenapaTaxy.

IIpakTuyeckast padora «BrisiBIeHNE IPU3HAKOB CXOACTBA 3aPOABIIIEN TO3BOHOYHBIX JKUBOTHBIX .

JlabopaTopHasi padora «CTpoeHrE OPraHOB Pa3MHOKEHHUSI BBICIIIUX PACTCHUIN.

Tema 11. 'eHeTuka — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB
Hcropust cTaHOBIIEHHUS M pa3BUTUSl T'e€HETHMKUM Kak Haykd. Pabotel I'. Menpens, I'. ne ®pwuza, T. Moprana. Poab
OTEYECTBEHHBIX YUEHBIX B pa3BuTuu renetuku. Padotel H.K. Konbsuioa, H.W. BaBunosa, A.H. benozepckoro, I'.J[. Kapneuenko,
10.A. ®unmunuenko, H.B. Tumodeera-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE TTOHATHSA U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE TE€HBI, aIbT€PHATUBHBIE IPU3HAKH,
JIOMUHAHTHBIA U PEIIECCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTa, YUCTAsl JIMHUSA, THOPUbI, reHoTHI, (peHoTUrl. OCHOBHBIC
METO/Ibl TCHETUKU: TUOPUI0JIOTMYECKUM, IIMTOIOTUUECKUM, MOJIEKYJIIPHOT€HETUYECKHUIA.

JdemoHcTpaumnu

[Toptpetsi: I'. Menaens, I'. ne ®pus, T. Mopraun, H.K. Konsios, H.W. Basunos, A.H. beno3epckuii, I'.J[. Kapneuenko, FO.A.
Ounmumyenko, H.B. Tumodeer-PecoBckuii. Tabmauiel 1 cXxembl: «MeToIbl TeHETUKIY, « CXeMBbI CKPCIIMBAHUS).
JlaGopaTopHasi pabora «/[po3oduna kak 00bEKT FeHETUUYECKUX UCCIICIOBAHUID.

Tema 12. 3akoHOMEPHOCTH HAC/IEICTBEHHOCTH

MounoruOpunnoe ckpeuuBanue. Ilepolil 3akoH MeHzens — 3aKkoH equHOo00pa3usi TMOpUIO0B NepBoro nokoieHus. [Ipasuno
noMuHUpoBaHus. BTopoil 3akon MeHaenss — 3aKOH pacHIeTieHUs] NMPU3HAKoB. LluTonoruueckrne OCHOBBI MOHOTHOPHAHOTO
CKpemuBaHusA. [ uroresa 4ucToThl ramer.



AHanmsupyroniee ckpemuBanue. [IpoMexxyTodHbI XapakTep HacienoBaHus. PaciieruieHue npu3HakoB MPHU HEIOJHOM
JOMHHHUPOBAHUM.

JuruOpuaHoe ckpemuBanue. TpeTril 3akoH MeHenns — 3aK0OH HE3aBUCHUMOI0 HacleA0BaHUsl Npu3HakoB. [{uTonornueckue
OCHOBBI TUTHOPUIHOTO CKPEIIMBaHUS.

CuerieHHoe HacnenoBanue nmpu3HakoB. Pabotel T. Moprana. CuernsieHHOe Hacie0BaHUE T'€HOB, HapyLIEHUE CUEIICHUS
MEXKy TeHaMU. XpOMOCOMHAas TEOPHUS HACIEACTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIM MEXaHU3M OIPEIEICHUs IM0Ja. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBIN U
reTepOoraMeTHbIN 110J1. ['eHeTuYecKast CTpyKTypa IIOJI0BBIX XpoMocoM. HaciienoBanue npu3HaKoB, CLEINIEHHBIX C IIOJIOM.

['eHoTHI KaK 11€710CTHAS cucTtema. [lnernoTponust — MHOKECTBEHHOE JEUCTBUE I'eHA.
MHoKecTBEHHBIN ajuielm3M. B3anMoielicTBue HeauIeIbHBIX T€HOB.
Kommniementaprocts. Onucras. [lonmumepus.

['eHeTnyecKkuil KOHTPOJIb PAa3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a TAKKe (PU3HOJIOTMUECKHUX MPOIIECCOB, TOBEACHUS U
KOTHUTUBHBIX (yHKIMH. ['eHeTHueckue MexaHu3Mbl CUMOMOTreHe3a, MEXaHM3Mbl B3aUMOJEHCTBUSA «XO35IMH — MapasuT»
«XO035MH — MUKpOOHOM». [ 'eHeTH4ecKe acleKTbl KOHTPOJIS M U3MEHEHMsI HaceICTBEHHON NH(OpMALIK B TOKOJIEHUSAX KJIETOK
Y OPTaHU3MOB.

JdemoHcTpaumnu

[Toptpetsr: I'. Menaens, T. Mopras.

Ta6nuie! u cxemsbl: «IlepBriil 1 BTOpo# 3akoHbl MeHaens», « Tpetuii 3akoH MeHiens», « AHATM3UPYIOIIEe CKPEIIBaHUEY,
«Henonnoe noMuHupoBaHue», «CIEIUIEHHOE HAcleJOBaHUE MPHU3HAKOB Yy Jpo3oduibl», «l'eHetuka monay, «Kapuotun
yenoBekay, «Kapuotun npo3odpuisi», «Kapuotun ntuisny, « MHOXKECTBEHHBIN ajlienn3My», « B3anMoeiicTBue reHoBy.
O6opyaoBaHue: MOAETH AJIsl AEMOHCTPALMU 3aKOHOB €IMHO00pa3usi TMOPUIOB MEPBOTO MOKOJICHUS U PACLICIUICHUS TPU3HAKOB,
MOJENb Il JEMOHCTPALMM 3aKOHAa HE3aBHCHMOIO HACJIEJOBAaHUSA IPU3HAKOB, MOJENb Ul JEMOHCTPALMM CLEIUIEHHOTO
HACJIEIOBaHMsI PU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIpenapat: «/po3zodunay.

IIpakTHyeckas padora «3ydeHue pe3yslbTaTOB MOHOTMOPUIHOTO CKPEUIMBAHUS Y IPO30(UIIBD».

IIpakTHyeckas padora «3yuenue pe3yabTaToB JUTHOPUIHOTO CKPEUIUBAHUS Y APO30(PHIBDY.



Tema 13. 3akoHOMepPHOCTH U3MEHYUBOCTH

BzaumoneiictBue renoruna u cpeasl npu popmupoBaHuM (penotuna. M3mMeHUMBOCTH mpu3HakoB. KauecTBeHHBIE U
KOJIMYECTBEHHBIE NPU3HAKU. BUIBI N3MEHYNMBOCTH: HEHACIIEACTBEHHAS U HACIICACTBEHHAS.

MonupukanoHHas U3MEHUYUBOCTb. Poiib cpenbl B OpMUPOBaHUN MOAM(PUKAMOHHON M3MeHunBocTU. Hopma peakuun
npusHaka. Bapuaunonnsiii psn u BapuanmonHast kpusas (B. Moranncen). CoiicTBa MoIM(pUKALIMOHHONW N3MEHYNBOCTH.

I'eHoTnnnueckass M3MeHYMBOCTh. (CBOMCTBA TN€HOTUIUYECKON W3MEHYMBOCTH. BHIIBI N€HOTHMNHMYECKOW W3MEHUYMBOCTHU:
KOMOHMHATHBHAsA, MyTallUOHHAsL.

KomOvHaTtuBHas W3MEHUYMBOCTh. Meil03 W MOJOBOM MpPOLECC — OCHOBa KOMOMHATHMBHOM W3MEHYMBOCTU. Poib
KOMOMHATUBHON U3MEHUYMBOCTHU B CO3/IJaHUY T€HETUUYECKOT0 pa3HOOOpa3us B Mpeaenax 0OJHOro BU/A.

MyTannoHHasT W3MEHYMBOCTh. BHIbI MyTalui: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE. CIIOHTAaHHBIE U WHAYLMPOBAHHBIC
MyTaluu. S nepHple U IUTOIIa3MaTndeckue Mytauuu. CoMaTH4eCKUE U NI0JIOBbIE MyTaluuu. [[puunHbl BOSHUKHOBEHUS MYy TALIM.
MyTarespl U WX BIMSHHAE HA OpPTraHW3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOIO Mpolecca. 3aKOH TOMOJIOTMYECKHX PSIOB B
HacienctseHHou n3menunBoct (H.U. BaBunos). BHesinepHas "3MEHUMBOCTh U HACTEACTBEHHOCTD.

Onucenemurxa u SNULEHOMUKA, POJb INUSEHEMUYEeCKUX (PaKkmopos 6 HACAe008aHUU U UBMEHUYUBOCU (DEHOMUNUYECKUX
NPUBHAKOE Y OP2AHUIMOS.

JdemoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranncen, H.M. BaBumnos.

Tabmumpl U cxembl: «Buabsl U3MEHYUBOCTHY, «MoAupUKaMOHHAS W3MEHUYUBOCTH», «KOMOMHATUBHASI M3MEHYHBOCTHY,
«Meiio3», «OmnonoTBopenne», «['eneTnueckue 3a00eBanms YeIoBeKay, « Buapl MyTaruin.

OO0opynoBaHHe: KUBbIE U FrepOapHbIC IK3EMIUIAPHl KOMHATHBIXPACTEHUM, pUCYHKH ((oTOrpaduu) ;KUBOTHBIX C Pa3TUUHBIMU
BUJIAMHU U3MEHYUBOCTHU.

JlabopaTopnasi paGora «/ccnenoBanre 3aKOHOMEPHOCTEN MOAU(PUKATMOHHON U3MEHYMBOCTH. [locTpoeHre BapualimoHHOTo
psiaa U BApUAlMOHHOW KPUBOW.

IIpakTHyeckas padora «MyTtauuu y 1po30Quiibl (Ha TOTOBBIX MUKPOIPENIapaTax ).



Tema 14. I'eneTuka yenoBexka

Kapuornn uyenoeka. MexayHapoaHas NporpaMma HMCCIENOBAHUSA T€HOMA 4YelnoBeKa. MeToapl M3y4YeHHs] TE€HETHUKH
YelioBeKa:  TeHEaJOrMYecKHil,  OJM3HEIOBBbIMA, LUTOTCHETHUYECKUH, MOMYJISIUOHHO-CTATUCTUYECKUH,  MOJIEKYJISIPHO-
reHeTndeckuil. COBpEMEHHOE OIIPEEIICHNE T'€HOTHUIIA: MTOJHONEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM 4YHCIIE C
nomouibto [1[[P-ananu3za. HacnenctBennsie 3a00s1eBaHus yelloBeKa. ['eHHbIE U XPOMOCOMHBIE 0OJI€3HU 4esloBeKa. bomnesnu ¢
HACJICACTBEHHOM MPEAPACIONOKEHHOCTIO. 3JHAYEHUE MEIUIIMHCKOW I€HETHKH B NPEIOTBPAILCHUH U JICUEHUH T€HETHYECKUX
3a00sieBaHUN 4YenoBeKa. MeIUKOreHeTHYecKkoe KOHCYJIbTupoBaHue. CTBOJIOBbIE KIETKU. [IoHATHE «TE€HETHYEeCKOro rpys3ax.
DTHYECKHE aCTIEKThl UCCIEA0BAaHUIN B 00JACTH PETAKTUPOBAHUS FT€HOMA M CTBOJIOBBIX KJIETOK.

I'eneTnueckue q)aKTOpBI MOBBIILICHHOU YYBCTBHUTCIBHOCTH 4YCJIOBCKA K (1)I/I3HLIGCKOMY H XUMHYCCKOMY 3arpsA3HCHUIO
OKpY)K&I-OHlGﬁ CpCIbI. I'eneTnueckas npcapacCItoIOKCHHOCTDb YCJIOBCKA K ITATOJIOT'UAM.

JdemoHcTpanuu

Tabnuuel U cxembl: «Kapuotun uyenoBekay, «MeToabl U3ydeHUs T€HETUKHU uellioBeKay, «I eHeTndeckue 3a00JieBaHUsI YEJIOBEKay.
IIpakTnueckas padora «CocTaBiaeHUE U aHATIU3 POIOCIOBHOW.

Tema 15. Cesiekiiusi Opranu3mMoB

JloMecTukanus u cenekuus. 3apoKICHUE CeICKINU U JoMecTukanuu. Yuenue H.W. BaBunosa o LleHTpax mpoucxoxaeHus
U MHOT000pa3us KyJbTYPHBIX pacTeHUM. Pojb cenexkuum B CO3MaHUU COPTOB PACTECHUN M TMOpOJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTMYECKUX PAJIOB B HaclienCTBeHHOM n3MeHunBocT H.M. BaBunoBa, ero 3HaueHHE JJIs1 CEJIECKIIMOHHOU
paboTHL.

Metoabl cenekimoHHON paldoThl. MCKYCCTBEHHBIM OTOOp: MAacCOBBIM W WHIAWBHAYaJIbHBIA. JTanbl KOMOWHAIIMOHHOU
cenekiuu. McnbiTanue mpou3BOAUTENEH 1O TOTOMCTBY. OTOOP MO T€HOTHUITY C TTOMOIIBIO OIEHKH (DEHOTHUIA TOTOMCTBA U OTOOP
10 TEHOTHITY ¢ nmomoibko ananusa JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEeJIEKIMOHHON padoThl. PaguanmoHHbId 1 XMMUYECKUA MyTareHe3 Kak UCTOYHUK
MyTaIuil y KyJIbTypHBIX (OPM OpraHU3MOB.



Hcrionp30BaHe TEHOMHOTO PETAKTUPOBAHUS W METOJ0B pekoMOMHaHTHBIX JIHK mist monydeHus MCXOQHOTO MaTepuayia s
CEJIEKITU Y.

[Tonyyenue mnommmIonaoB. BHyTpuBumoBas rtuOpuan3anus. biIu3KopoaCTBEHHOE CKpEIIMBaHUE, WJIM WHOPWIUHT.
HeponctBenHoe ckpemniuBanuve, win ayTOpuauHr. l'erepo3uc W ero mpuuuHbl. Mcmonb30BaHUME TreTEepo3uca B CEJICKIUU.
Otnanénnas rudpuaunzanus. [Ipeononenue 6ecraoaus MeKBUIOBBIX THOPUIOB. JIOCTUKEHUS CENEKIIMU PACTEHHUI U )KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue U U3y4eHUE TeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUN U UX AUKUX POJAYEH JJIsl CO31aHUSI HOBBIX COPTOB
U TUOPUIOB CEIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yuenue, coxpaweHue U YHApAGIeHUe 2eHeMmU4ecKUMU pecypcamu
CeNbCKOXO3SAUCMBEHHBIX U NPOMBICIOBBIX HCUBOMHBIX 8 YENsiX VIYUUeHUs: CYWeCmYIouUX U CO30aHUsl HOBbIX NOPOO, TUHUL U
KPOCCO8, 8 MOM YUCAe C NPUMEHEHUEM COBPEMEHHbIX MemO0008 HAYYHbIX UCCAe008AHULL, NepedosblX Uoell U NepCneKmusHbIX
MexXHON02ULI.

JdemoHcTpanuu

[Toptpetsr: H.W. BaBuios, 1.B. Muuypumn, I'. /. Kapneuenko, IL.I1. JIykpauenko, b.JI. Acraypos, H. bopnoyr, JI.K. benses.
Ta6muiel u cxeMbl: «LIeHTpBI TPOUCXOKISHUS U MHOTOOOpa3Hsl KyJIbTYPHBIX PACTCHHI, «3aKOH TOMOJIOTHYECKHUX PSIOB B
HACJICJICTBEHHON M3MEHUYMBOCTHY, «MeToIbl cenekuumny, «OTtnanéanas ruopuausamnus», «MyrareHesy.

JlabopaTopHast padora «/3yueHue COpTOB KyJIbTYPHBIX PACTEHUN U ITOPOJ JOMAITHUX JKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METOJIOB CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «I[IpuBuBKa pacTeHUID.

Ikckypcust «OCHOBHBIC METOJIbI U IOCTHXKECHUS CEJICKITUY PACTEHUM U )KMBOTHBIX (Ha CEJICKIIMOHHYIO CTAHITUIO, INIEMEHHYI0 (pepmy,
COPTOUCTIBITATENIBHBIA YYaCTOK, B TETUIMYHOE XO3MCTBO, B JJAOOPATOPHUIO arpOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. BuoTeXHO0JIOTUsI U CHHTETHYECKAS OHOJIOTHsI

OOBEKTBI, UCTIOJIB3yeMbI€ B OMOTEXHOJIOTHUU, — KJIETOYHBIE M TKAHEBBIE KYJIBTYPhl, MUKPOOPTaHU3MBbI, UX XapaKTEPUCTHKA.
TpamumoHHass OMOTEXHOJIOTHS: XJIeOOeUeHUE, OIYICHHE KUCIOMOJIOYHBIX MPOITYKTOB, BUHOAEINE. MUKPOOUOTOTHIECKUI
cunTe3. O0BEKTH MUKPOOUOIOTHIECKUX TeXHOIOTHI. [Ipon3BoacTBO O€ika, aMHHOKHCIIOT M BUTAMUHOB.



Co3anre TEXHOIOTUI U MHCTPYMEHTOB LIEJIEHANPABIEHHOTO U3MEHEHNS U KOHCTPYHPOBAHUS TEHOMOB C LEIBIO MOTyUYEHHUS
OpPraHU3MOB U UX KOMIIOHEHTOB, COJIEPKAINX HE BCTPEYAIOIIUECS B IPUPOIE OMOCUHTETUUECKUE ITYTH.

Knerounas umxkenepus. Metoabl KyabTyphl KIETOK W TKaHeW pacTeHWd u KUBOTHbIX. Kpuobanku. ComaTuueckas
ruOpuan3aIys 1 coMaTuaeckuii amOpuorenes. Mcnoap3oBanue ramion/10B B CEICKIUN pacTeHuil. [lonyuenue MOHOKIOHAIbHbIX
anmumern. Fcnonvzoeanue MOHOKIOHANbHBIX U NOJUKTOHATbHBLIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIIJIOJOTBOPEHHE.
PexkoHcTpykuus SHIEKIETOK M KJIOHUPOBAHHME >KMBOTHBIX. METOJ TpaHCIUIaHTALMU SIAEp KIETOK. 1exHono2uu 0300posieHus,
KYIbMUBUPOBAHUA U MUKPOKAOHAILHO20 PAZMHONCEHUS. CeNbCKOXO3AUCMBEHHbIX KYAbMYp.

XpOMOCOMHas1 ¥ reHHasi HHkeHepust. VIcKkycCTBEHHBIN CUHTE3 reHa U KoHcTpyupoBanue pekoMouHanTHbIX JIHK. Cozdanue
MPAHC2EHHBIX Op2aHUu3MO8. JIOCTHKEHHSI U NIEPCIEKTUBBI XPOMOCOMHOM M F€HHOW MHXXEHEPHUH. DKOJIOTMYECKAE U 3THYECKUE
po6JieMbl T€HHOW MH)KEHEPUH.

Menmuuunckue OuorexHonoruu. IloctrenomHas uudposas meaunuHa. [I[P-muarHoctuka. MeTaOoJOMHBIN aHaIU3,
IE€HOLICHTPUYECKUM aHaIu3 MPOTEOMa YEeJOBEKa IS OLICHKM COCTOSHHUSA €ro 310poBbi. Mcnonb3oBaHME CTBOJIOBBIX KIIETOK.
Tapretnas tepanus paka. 3D-OnounxeHepus i pa3padboTku (yHAAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH, CO3AaHus
KOMILJIEKCHBIX TKaHEl COYeTaHMEM TEXHOJIOTHMI TPEXMEPHOro OHONPUHTUMHIAa M cKadonauHra s pelieHus 3aaay
IIEPCOHATN3UPOBAHHON MEAUIIVHBI.

Co3nanue BEKTOPHBIX BAKIMH C IIE€TIbI0 00ecrieueHrss KOMOMHUPOBAHHOM 3amuThl oT Bo30ynuteneit OPBU, ycranosnenue
MOJIEKYJISIPHBIX MexaHu3MOB (yHkunoHupoBanusi PHK-conepkammx BHpYycoB, BBI3BIBAIOIIMX 0CO00 OMacHbIE 3a00JIeBaHUs
YEJI0BEKA U )KUBOTHBIX.

JdemoHcTpauuu

Tabmuib! u cxemsl: «Vcmoap30BaHre MUKPOOPTAHU3MOB B TIPOMBIIIJIEHHOM MPOU3BOACTBEY, «KileTrouHas nHxkeHepus»,
«I'eHHas HHXXEHEPUS».

JlaGopaTopHasi padora «3yueHrne 00bEKTOB OMOTEXHOJIOTUM.
IIpakTnyeckas padora «IlosyueHre MOTOYHOKHUCIBIX TPOTYKTOBY.
JkcKypeust «bHOTEXHOIOrNS — BaKHEHIIas IPOU3BOIUTENBHAS CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOCTBO)».



11 KJIACC. Tema 1. 3apoxkaeHue u pa3BuTHE IBOJIOIUOHHBIX MPEICTABIEHNH B OHOJI0THHI

OpomonuonHas teopuss Y. {apBuna. IIpennocbuiku BO3HUKHOBEHUS JapBUHHU3MA. JKW3Hb M HayyHas AEATENbHOCTH Y.
JapBuHa.

JIBIKyIIIME CUJTBI 3BOJIIOIIMU BUAOB 1o Y. /lapBUHY (BbICOKAsi HHTEHCUBHOCTh Pa3MHOXEHHUSI OPTaHU3MOB, HACJIEACTBEHHAS
U3MEHYHUBOCTh, OOpH0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIH OTOOD).

Odopmiienne cunretuueckor Teopuu sBomonuu (CTD). HelitpansHas Teopust sBomonuu. CoBpeMeHHast HBOJIIOIMOHHAS
Ouosnorus. 3HaueHHEe SBOITIOIMOHHON TeoprH B GOPMUPOBAHUHU €CTECTBEHHO-HAYUYHON KaPTHUHBI MHpA.
JdemoHcTpanuu
[Toptpetsl: Apuctotens, K. Jlunnei, K.b. Jlamapk, 2.K. Cent-Unep, XK. Krwoswse, U. HapBun, C.C. UerBepukos, N.N.
[IImansraysen, k. Xonnenn, J1.K. benses.
Tabmuubl u cxemsl: «Cucrema sxuBoit npupojbl (o K. Jlunuerw)», «JlectHuna xuBbix cyimects (o Jlamapky)», «MexaHusm
dbopMHpoBaHUS TPUCIOCOOJNICHU Yy pacTeHuid M KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema mapmpyta myrtemectBusi Y.
HMapsunay, «Haxoaku Y. {apsuna», «@opMbl 60pb0BbI 3a cyliecTBoBaHue», «Ilopoasl romyoeity, «MHOroodbpasue KyabTypHBIX
dopm kamycTel», «[lopoasl moMamHUX >KUBOTHBIX», «Cxema oOpaszoBanusi HOBBIX BuAoB (mo Y. apBuny)», «Cxema
COOTHOILICHHS ABUKYIINX CHJI S3BOJIOLUNY», « OCHOBHBIE TOJIOKEHUSI CAHTETUYECKOU TEOPUU SBOJIOLINI.

Tema 2. Mukpo3BoJIIOLMSA U €€ Pe3yJIbTaThI

[Tonynsimust kak »jieMeHTapHash eauHuIla 3BoJoIMA. COBpEMEHHBIE METOJbI OLICHKU T€HETHUYECKOTO pPa3zHooOpasus U
CTPYKTYpBI momyJisiiiuil. MI3Menenne renodoH1a MOMyIIsIuy KaK AJIEMEHTapHOE YBOTIOIIMOHHOE SIBJICHHUE. 3aKOH T€HETUIECKOTO
paBHoBecus Jx. Xapnau, B. BaitnOepra.

DneMeHTapHbIe (GaKTOPHI (ABMKYIIUE CUIIBI) dBOJOIMHA. MyTanimoHHbIH nporiecc. KoMmOnHaTuBHAst N”3MEHUYNBOCTD. Jpeiid
TEHOB — CITy4aliHbIe HEHAIIPABJICHHBIC U3MEHEHHS YacTOT ajuiesieit B monmysiuax. Dddext ocHoBaTens. dghgexm 6ymuliouHo2o
eopnviuika. CHUdNCEHUe 2eHemUu4ecKo20 pasHooopasus: npuuunsl u cieocmsus. Ilposenenue aghpghexkma opetigha 2enos 6 b6onvuuux
u wmaneix nonyrayusx. Murpanuu. WM3omauus nonynsumii:  reorpaduyeckas  (IpOCTpaHCTBEHHas), OuOJIOrHYecKas

(penpoayKTHBHas).



EctecTBeHHblii oTOOp — HampaBisomuid  (gakrtop sBomouud. DopMbl  €CTECTBEHHOTO OTOOpa:  JABUXKYILHUM,
CTAOMITM3UPYIOMINN, pa3phIBarOIui (Au3pynTuBHBIA). [lomoBoM 0TOOP. BO3HMKHOBEHME M 3BOJIONHS COIMATBLHOTO TTOBEICHUS
KUBOTHBIX.

[Ipucnoco61eHHOCTh OPraHW3MOB KaK pe3yiabTaT MHUKPOIBOJIOLMHU. BO3HUKHOBEHHE MPUCIOCOOJIEHUI Y OpraHU3MOB.
Apomopdo3sl U umamoamanrtauuu. llpumepsl mnpucnocoOaeHU y opraHu3mMoB: Mop¢oJIoTHUYECKUe, (PU3NOIOTUYECKHE,
OnoxuMuyecKkue, nopegeHueckue. OTHOCUTENbHOCTh IPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputrepuu u crpykrypa. BumooOpazoBaHue Kak pe3yiabTaT MUKPOIBOJIONUHU. M3omsiius — kioueBor (axkTop
BujooOpazoBanus. Ilytm u  cmocoObl  BUpooOpa3oBaHMs: — ajuionarpuyeckoe (reorpaduueckoe), CHUMMIATPUUYECKOE
(?KOJIOTUYECKOE), «MTHOBEHHOE» (TOJIUIUIOUU3AIUS, THOpUan3alus). [[IuTeTbHOCTh SBOIIOIIMOHHBIX MPOIIECCOB.

MexaHu3mbl pOpMUPOBaHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.
PoJ1b 5BOMTIOIIMOHHOM OMOJIOTHH B pa3pabOTKe HAYYHBIX METOJI0B COXpaHEHUs1 Onopa3zHooOpa3usi. MUKpPOIBOIIONMS U KOABOIOLIMS
napa3uToB U UX XO35EB.
MexaHu3Mbl pOPMUPOBAHUSL YCTOMYMBOCTH K aHTHOMOTHKAM U CIOCOOBI OOPHOBI C HEM.
JdemoHcTpanuu
[Toptpetsi: C.C. YUetBepukos, 3. Maiip.

Tabnuupl U cxembl: « MyTallMOHHAsE U3BMEHYMBOCTHY, «[lomynsironHas cTpykTypa Buga», «CxemMa nposiBlIeHHUs 3aKoHa XapIiu—
BaitnOepra», «IBrKyliue cuiabl 3BOJTIOLUNY», «DKOJIOTHYECcKas H30JALMS MOIMYJSIUNA CEBAHCKOU (operny,
«I'eorpaduueckasi U30JALUS JTUCTBEHHUIIBI CUOMPCKOW M JIMCTBEHHULBI Jaypckoil», «IlomynsiiimoHHble BOJHBI YHCICHHOCTH
XUITHUKOB U XEPTB», «Cxema JNeHCTBUS €CTECTBEHHOTO 0TOOpay, «PopMbl OOpHOBI 3a CyIeCTBOBaHUEY, «HIyCTpHaTbHBIN
MeJIaHu3M», « KuBbie uckonaeMeliey, «I [okpOBUTEIbCTBEHHAS OKpacKa )KUBOTHBIX», «[Ipeaynpexnaronias okpacka )KUBOTHBIX»,
«Dusmnonornueckue aaantauumn», «lIpucnocobIeHHOCT, OpraHu3MOB M €€ OTHOCUTENbHOCTHY, «Kputepun Bupa», «Bumisl
nBOMHUKNY, «CTpyKTypa BHIa B npupoie», «Crnocodsl BUI000pa3oBanus», «I'eorpadpuueckoe BuaoodpazoBaHue TpEX BUAOB
JaHABIIIEHY, « IKOJIOTUUECKOe BUI000pa30BaHNEe BUIOB CUHUID, «[lomummonasl pacteHuity, «KamycTHO-peaedHbIil THOPUI.



Oo6opynoBanue: repdapum pacTeHuH, KOJJIEKIINY HACEKOMBIX, Uydelia IITUI] U 3BEpe ¢ MpUMepamMu pa3IndHbIX IPUCIIOCOOICHNUH,
yyyesia ITHULl U 3Bepell pa3HbIX BUIOB, repOapuy pacTeHUM OIM3KHUX BUI0B, 00PAa30BABIINXCS PAa3IMYHBIMU CIIOCOOAMHU.
JlabGopaTopHasi padora «BbIBIeHNE U3MEHYUBOCTU Y OCOOEH OJTHOTO BUIAY.

JlaGopaTopnas padora «IIpucnocobmaeHust OpraHu3MOB U UX OTHOCUTEIbHAS 11€JI€CO00Pa3HOCTDY.
JlaGopaTopHas padora_«CpaBHEHHE BUAOB 10 MOP(HOIOTUYECKOMY KPUTEPHION.

Tema 3. MakpodBoIIOLMS U €€ Pe3yIbTaThl

Metoapl u3yueHuss MakposBoitouuu. IlaneoHTonmormueckue MeTOAapl H3yuyeHUs sBoyouuu. llepexoansie (opmbl u
bunoreHeTUYECKUE PAIbI OPTaHU3MOB.

buoreorpadudeckue Metonbl uzydeHus sBomionuu. CpaBHeHue (uopbl U (payHbl MAaTEepUKOB U OCTPOBOB.
buoreorpadguyeckue o61actu 3emin. BUabl-3HIEMUKN U PETUKTHI.

OMOpPHONIOTHYECKHE W CPABHUTEIHHO-MOP(OJIOTHUECKHE METOAbl HM3yYeHHUs HBOMIONUU. | €HeTWYeCKue MeEXaHU3MBbl
HBOJIIOIIMM OHTOTEHE3a W TIOSIBJIICHUS SBOJIIOIMOHHBIX HOBIIECTB. ['OMOJIOTHYHBIE W aHAJIOTMYHBIE OpraHbl. PyanMeHtapHbIe
Oopranbl M aTaBU3Mbl. MOJEKyJIIpHO-TEHETUUECKHE, OMOXMMHUYECKHE W MAaTeMaTUYECKHE METOJbl H3YYEHMsI HBOJIIOLUU.
["omonornynsie TeHbl. COBpeMEHHBIE METO bl TOCTPOCHHUSI (PHITOTEHETHYECKHX JIEPEBHEB.

XPOMOCOMHBIE MyTallMH U 3BOIIOLUS TEHOMOB.

OO6uue 3akoHOMEpHOCTH (TIpaBuiia) ABOMOUMH. [Ipunyun cmenvt @yuxyuti. HeoOpaTUMOCTh 3BOJIONMHU. AJdanTHBHAs
panuanusi. HepaBHOMEPHOCTh TEMITOB 3BOJIIOLIUH.

JdemoHcTpauuu
[Toptpetsr: K.M. bap, A.O. KoBanesckuit, @. Mrosnep, 3. I 'ekkenb.

Tabnuibl v cxembl: «DUIOTeHETHUECKUH P JIOIIaan», K APXEONTEPUKCY,

«3Bepo3yoblie Amepb», «Crerouedansy, «Punnoputey, «CeMeHHbIE ManopoTHUKWY, «buoreorpaduueckre 30HbI 3eMim»,
«[peiid xkoHTUHEHTOBY, «PenuKkThy, «HauanpHble cTaiun  AMOPHUOHAILHOTO PAa3BUTHSI TO3BOHOYHBIX KUBOTHBIXY,
«['oMonornyHbpie U aHAJIOTUYHBIE OPTaHbly, «PyIuMEHThI», «ATaBU3MBDY, «XPOMOCOMHBIE HA0OpHI YETOBEKA U IIMMIIAH3EY,
«I'maBHBIE HATIPABICHUS IBOTIOLUNY, «O0IIHEe 3aKOHOMEPHOCTH 3BOTIOLIUN.



O60py,Z[OBaHI/IeI KOJIJICKIIMH, rep6apm1, MYJEDKHW UCKOITACMBIX OCTATKOB OPraHU3MOB, MYJIIKU I'OMOJIOTUYHBIX, AHAJIOTUYHBIX,
PYAUMCHTAPHBIX OPTraHOB M aTABHU3MOB, KOJUJICKINHN HACCKOMBIX.

Tema 4. IIpoucxoxaeHue u pa3BUTHE KU3HU HA 3emuie

Haydnble rumote3sl NMPOUCXOXKACHUS KU3HM Ha 3emie. AOuoreHe3 M maHcrnepmus. [[oHayuyHble NpeACTaBICHUS O
3apOKJICHUM KU3HU (KpeallmoHU3M). [ nnores3a mocTossHHOTO caM03apOoXkKICHUS )KU3HU U €€ onpoBepxeHue onbitamu . Peau, JI.
Cnamnanianu, JI. [Tactepa. [IpoucxoxaeHue KU3HU U aCTPOOUOIOTHS.

OcHOBHBIE 3Tanbl HeOpraHudyeckoi spomronuu. [lnaHetapHas (Teonoruueckas) 3BOJIOLMA. XHUMUYECKash HBOJIIOLIUAL.
AOUOreHHBIN CUHTE3 OPraHnYeCcKuX BelecTB U3 Heopranndeckux. Oneit C. Munnepa u I'. FOpu. O0pa3oBaHue noinuMepos U3
MoHoMepoB. KoaniepBarnas runore3a A.W. Onapuna, runote3a nepsuuHoro 0ynbona [[x. Xonaelina, reneTnueckas runoresa I
Ménnepa. Pubosumsi (T. Uek) u runoreza «mupa PHK» V. ['unbepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHUE ITPOTOKIIETKH.
Hcropust 3emim 1 Metoasl €€ H3ydeHus. Mckormaemble OpraHnYecKHe OCTaTKU. [ €0XpOHOJI0rus U €€ METOJBI.
OTHOCUTENbHAS U a0COJIIOTHAS T€OXPOHONIOTHA. [ '€0XpOHOIOrnyecKas mKana: 30Hbl, 3pbl, HEPUObI, STOXH.

HauanbHble 3Tanbl opraHudeckod sBomonuu. [losiBIeHHE M 3BOJTIONUS NEPBBIX KJIETOK. DBOJIOLUS MeTaboIu3Ma.
Bo3nukHoBeHHe mepBbIX 3KocucTeM. CoBpeMeHHble MHUKPOOHBIE OMOIUIEHKM KakK aHaJor MEpBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproTHl M SyKapuOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOUOTeHE3). DBOIIOIMOHHOE MMPOUCXOXKACHHE BUPYCOB. [Iponcx0k1eHne MHOTOKIIETOYHBIX
OpraHn3MoB. BO3HHKHOBEHHE OCHOBHBIX IPYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATalbl HBOJIIOIMY BbICIIUX pacTeHuil. OcHOBHBIE apoMopd 03kl pacTeHUi. Boixon pactennii Ha cyury. [losiBienue
CIIOPOBBIX PACTEHUI U 3aBOeBaHuE MMH cyluu. CemeHHble pacTeHusd. [I[poncxoxkaeHne BETKOBBIX PACTEHHI.

OcHOBHBIE ATaNbI HBOJIIOLIMH KUBOTHOTO MUpa. OcHOBHBIE apoMOop( 03kl KUBOTHBIX. Benackas gpayna. KemOpuiickuii B3pbIB
— TOSIBJIECHWE COBPEMEHHBIX TUIOB. lIepBbie XOpaOBBIE KUBOTHBIE. JKU3HB B BOJIE. DBOJIIOLUA TO3BOHOUYHBIX. [Iponcxoxnenue
ampubuit un pentwiuid. IlpoucxoxaeHune wMiekonurTamux u nTul. [IpuHun wirodeBoro apomopdosza. OcBoeHHE
0€CI03BOHOYHBIMH U MTO3BOHOYHBIMU >KUBOTHBIMU CYIIIH.



PasButne xu3HM Ha 3emiie MO 3paM W TEpPHOJAM: apXel, MPOTEepPO30M, Maneo30i, Me30301, KaitHo30u. OOras
XapaKTepUCTHUKa KJIMMaTa U Te0JIOrHYecKuX mporeccoB. [losBieHre u pacuBeT XxapakTEpPHBIX OPraHU3MOB. YTJIe0Opa3oBaHUeE:
€T0 yCIIOBUS U BIMSHUE HA Ta30BbII COCTaB aTMOC(HEPHI.

MaccoBbie BEIMUPAHHS — KOJIOTHYECKHE KPHU3UCHI TPONUIOTo. [I[pUYuHBI M CIEACTBUS MAaCCOBBIX BHIMHUPAHUH.
CoBpeMeHHBIH 3K0JIOrMYECKHUM KpU3uc, ero ocooeHHocTH. [Ipobiema coxpanenust 6nopazHoodpaszus Ha 3emIie.

CoBpeMeHHass cHCTeMa OpraHmdeckoro mupa. IIpuHIUNBI Kiraccupukamuu opraHu3MoB. OCHOBHBIC CHCTEMAaTHUECKHE
IpyNIBI OPTaHU3MOB.

JdemoHcTpauuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. ITactep, U.1. MeunukoB, A.N. Onapun, [Ix. Xonaein, I'. Mémnep, C. Munnep, I'.
Opu.

Ta6auie! u cxeMbl: «Cxema onbita @. Penny, «Cxema onbita JI. [1acTepa 1o n3ydeHHio camo3aposkIeHUs KU3HIY, «CXxeMa OrbITa
C. Mumnepa, I'. IOpu», «3Ortanbsl Heopranudeckod sBomonun», «l'eoxpoHonornueckas Mmkana», «HauyanbHble STambl
OpraHu4ecKoil 3Boonun», «Cxema o0pa3oBaHMs YKApUOT MyTEM cUMOHOreHe3a», «Cuctema XKUBOU npupoby, «CtpoeHue
BUpYCca», «KApoMopdo3sl pacTeHuin», «PuHnouTe, «OAHOKIETOYHBIE BOJOPOCIN», « MHOTOKIETOYHBIE BOJOPOCIN», «MXn»,
«ITamopotHukn», «l'omoceMeHHble pacTeHUs», «OpraHbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KUBOTHOTO MHpPay,
«Apomop(}o3bl KUBOTHBIXY», «IIpocteiimme», «Kumeunononoctusie», «Ilmockue uepBuy», «HineHucronoruey», «PoiObDy,
«3emMHOBOIHBIEY, «IIpecMbikaronuecsy, «I ITuipy, « MiekonuTaromuey, «Pa3putre >ku3Hu B apxelckoi 3pe», «Pa3BUTHE )KU3HU
B IIPOTEPO30UCKON 3pe», «Pa3BUTHE KU3HU B NAJIIEO30MCKOU dpe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pey, «Pa3BuTHE KU3HU B
KatHO30MCKOM 3pe», « COBpEMEHHAasi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pacTEHUI pa3IMYHBIX OTAENIOB, KOJJICKIIUH HACEKOMBIX, BIIaYKHBIE MPENapaThl >KUBOTHBIX, PAKOBHUHBI
MOJUIFOCKOB, KOJUIEKIIMM UTJIOKOXKHX, CKEJIETHI [T03BOHOYHBIX KUBOTHBIX, Uydesa NTULl U 3BEpE, KOJUIEKIIMM OKaMEHEIOCTEN,
MOJIE3HBIX UCKOIAEMBIX, MYJISIDKM OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryaabHasa jgaGopatopHas padora «MoaemupoBanue onbiToB Muiuiepa—lOpu 1mo u3yyeHuro aOMOr€HHOro CHHTE3a
OpPraHMYECKUX COEAMHEHUN B IEPBUUHOMN aTMOC(eper.

JlabopaTtopHnasi paGora «/I3ydeHue 1 onucaHne UCKOMAaeMbIX OCTATKOB IPEBHUX OPTaHU3MOB).



IIpakTHyeckas padora «3ydeHne ocOOEHHOCTEH CTPOCHUS PACTEHUH Pa3HBIX OTICIIOBY.
IIpakTuyeckas padora «/3ydyenre 0coOEHHOCTEN CTPOECHHUS IO3BOHOYHBIX KUBOTHBIX).

Tema 5. Hponcxoweﬂne YE€JI0BCKA — AaHTPOIIOICHES
PaSILGJII)I H 3a1a491 aHTPOIIOJIOTHH. MCTOIH)I AHTPOIIOJIOTHH.
CraHoBieHHe HpGIICTaBJICHI/Iﬁ O IIPOUCXOKACHNHN YCJIOBCKA. Pemurnosueie BO33pCHHA. COBpeMeHHBIe HayY4YHBIC TCOPHH.

CXOI[CTBO yelloBeKa C JKMBOTHBIMU. CHCTEMAaTHYECKOE IIOJIOKEHHE 4YeJIOBEKA. CBI/I,Z[CTGHBCTB& CX0OCTBa YCJIOBCKa C
KUBOTHBIMMU. CpaBHI/ITeJ'II)HO-MOp(l)OJIOFH‘IeCKI/IG, 3M6pI/IOJIOFI/I‘-IeCKI/I€, (1)H3I/IOJIOFO-6I/IOXI/IMI/ILIGCKI/I€, ITOBCACHYCCKHUC. OTanuns
YCJIIOBCKA OT XMBOTHBIX. Hp?[MOXO)KI[eHI/Ie N KOMINICKC CBA3aHHLIX C HUM IIPU3HAKOB. Pa3BuTtne rojgoBHOro mosra u BTOpOﬁ
CUTHAJIbHOM CHUCTEMBI.

JIBrkytue cuiibl (pakTopbl) aHTPOIIOTeHe3a: ONOOTHYECKUE, colralnbable. COOTHOIIEHNE OMOIOTHYECKUX U COLMAIIBHBIX
(bakTOpOB B aHTPOIOTEHE3E.

OcHoBHBIE cTaguu aHTponoreHe3a. PaHHue udenoBekooOpas3Hble 00€3bsHbl (IPOKOHCYIBI) U PaHHHUE MOHTHABI — O0IIue
MPENKU YEIOBEKOOOPAa3HBIX 00€3bSH U JIOJIeH. ABCTPAJONMMUTEKH — JABYHOTHE TPEAKH Jrofei. UeraoBeK yMmenbld, NepBbie
U3FOTOBIICHUSI OpYyIud Tpynaa. YenoBek MNpsSMOXOIAIIMHA W TEPBBIM BBIXOA Jrojed 3a mnpenensl Adpuxu. Yenosek
reinens0eprekuii — o0ImuUN MpeoK HeaHIePTAIbCKOTO YeJIOBEeKa M YejloBeKa pazyMHOro. UenoBek HeaHAEPTaIbCKUM KaK BH/I
JIOAEN XOJIONAHOrO KinMara. YemoBeK pa3yMHbBIM COBPEMEHHOI'O THIIA, JIEHUCOBCKHUM 4YEJIOBEK, OCBOCHUE KOHTMHEHTOB 3a
npenenamu Adpuku. [Taneorenerrka u najieoreHOMHKA.

DOBOMIOIUS COBPEMEHHOTO 4YesnoBeKa. EcTecTBeHHbI OTOOp B MOMyNALMSIX 4YeloBeKa. MyTalMOHHBIN Mpolecc u
nonumopdusm. IlomynsaunonHbsie BOJHBL, Ipeild reHoB, Murpanus U «3¢G(EeKT OCHOBATENS» B MOMYJSIHUIX COBPEMEHHOIO
YEJIOBEKa.

UYenoseueckue pacel. Ilonatue o pace. bonbmme pacbl: eBporneouaHasi (e€Bpasuiickas), aBCTpajIo-HErpoUIHas
(3KBaTOpHalbHas), MOHIOJIOUIHAS (a3uaTcKoaMepuKaHcKkas). Bpemss u myTu pacceneHus yejaoBeka Mo IiaHere. EQuHCTBO
yenoBeyeckux pac. Hayunas HecoctoaTenbHOCTh pacu3ma. [Iprcrnoco01eHHOCTh YenoBeKa K pa3HbIM YCIOBHUSIM OKpYXKaromiei
cpenbl. Bnusinue reorpadguueckoil cpepl U apeiida reHoB Ha MOpQOJIOTHIO U (PU3UOJIOTHIO YEIOBEKa.



MexauCIUIUIMHApHBIE METOJbI B (u3nyeckoi (OMOJOTHYECKOM) AaHTPOMOJIOTHH. DBOJIOIMOHHAS AHTPOMOJOTUS U
[IaJICOAHTPOIIOJIOTHSL  YEJIOBEYECKUX TMONYJSINMUA. bHoconuanbHble HCCIENOBaHUS NPUPOABI 4YenoBeka. McecnenoBanue
KOABOJIIOIMU OMOJIOTUYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpetsr: Y. lapsun, JI. JIuku, A.5. Poruackuir, M.M. I'epacumos.

Tabnuipl 1 cxeMbl: «MeToIbl aHTPOIOJIOTUNY, «I 0JJOBHON MO3T uenoBekay, «UenoBekooOpa3Hbie 00e3bIHbDY, «CKENET ueloBeKa U
CKEJIeT IIMMIIaH3ey,

«PynumeHTbl M artaBu3MbD), «JIBHKyluMe CHIIBI aHTPOIIOTEHE3a», «JBOJIOLUOHHOE APEBO YEIOBEKA», «ABCTPAJIONUTEKY,
«Yenosek ymensli», «HenoBek npaMoxoasmmny, «Jlenncocknii yenosek» «Heanaepransiup», «KpomanboHUb, «lIpenkn
YEJI0BEKA», «ITalbl dBOJIIOIUN YEIOBEKA», «Packl yemoBekay.

O6opynoBaHue: MYJSDKM OKaMEHENOCTEH, MpeaIMETOB MaTepUaIbHOM KyJIbTYPhl MPEAKOB YEIOBEKA, PENPOMYKIIHH
(boTorpadum) kapTuH ¢ MUPOIOTUICCKUMHU U OMOJICHCKUMU CIOYKETaMH IMPOUCXO0KICHUS YelloBeKa, hoTorpaduu Haxo 10K
MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb YEpPEIa YEJIOBEKA U Yepena IUMITaH3€, MOJIENIb KUCTH YEJI0BEKa U KUCTH
HIMMITaH3€, MOJENH TOPCA MPEIKOB YEJIOBEKA.

JlaGopaTophas padorta «3yueHue ocoOeHHOCTEN CTPOCHHUSI CKeJleTa YeIOBEKa, CBA3AHHBIX C MIPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

Tema 6. Jko10TH — HAyKa 0 B3aUMOOTHOLIEHUAX OPTAHM3MOB U HAJOPraHU3MEHHBIX CHCTEM € OKPY:KAIOIIeH cpeaoi

3apoxaeHne u pa3BuTHe 3Kkosorun B Tpyaax A. I'ymbonsara, K.®. Pynse, H.A. CeBeprioBa, O. I'ekkens, A. Teracnu, B.H.
Cykauépa. Pa3gensl 1 3agaun 3x0s10oruu. CBsI3b 9KOJIOTHUH C IPYTUMHU HayKaMmu. MeToabl skosoruu. [1oneBbie HabIoAeHUS.
DKCIEpUMEHTHI B DKOJIOTUH: TIPUPOIHBIC U JTabopaTopHbie. MoaenmnpoBaHUE B HKOJIOTHH. MOHUTOPUHT OKPY>KAIOIICH CPEIbI:
JIOKaJIbHBIN, PETHOHAJIBHBINA U TJ100aTBHBIM.



3HAUYECHHUE DKOJIOTMYECKUX 3HAHMM JUIs YEIOBEKAa. DKOJIOIMYECKOE MHUPOBO33PEHUE KAaK OCHOBA CBSI3€W YEJIOBEYECTBA C
npupoaoi. DopMHUPOBAHUE FKOJIOTHUECKON KYJIbTYpPhl U IKOJIOTMYECKON rpaMOTHOCTH HACEICHUSI.

JdemoHcTpauuu

[Moptpetsi: A. 'ym6onbar, K.®. Pynse, H.A. CeBepiios, 2. ['ekkenb, A. Tencnu, B.H. Cykaués.

Tabnue! u cxemsbl: «Paznensl skonorun», «MeTobl 3KoJIoruny, «CxeMa MOHUTOPUHTA OKPYKAIOIIEH CPEIbD».
JlaGoparopHasi padora «/3yueHrne METOA0B 3KOJTOTUYECKUX UCCIICTOBAHUIN.

Tema /. OpranusMsl U cpea oOUTaAHUSA

DKoJsiornueckre (PaKTopbl U 3aKOHOMEPHOCTH WX JedcTBUs. Knaccudukanus 3K0I0rudyeckux (hakTopoB: aOMOTHYECKHUE,
onoTnyeckue, aHtpornoreHHele. OOIIME 3aKOHOMEPHOCTH AEUCTBUS 3Kojormyeckux (paktopoB. IlpaBuno munumyma (K.
[npenrens, FO. JIubux). TonepaHTHOCTH. DBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

Abunotnyeckue ¢akropbl. CBET Kak 3KoJOrM4eckuil ¢akrop. JlelicTBue pa3HBIX y4YacCTKOB COJIHEYHOIO CIHEKTpa Ha
OpraHu3Mbl. DKOJIOTHYECKUE IPYIIIBI PACTEHUI U )KUBOTHBIX 10 OTHOLIEHUIO K cBeTY. CUTHAJIbHAS pOJIb cBETA. DOTONEPUOIU3M.

Temneparypa kak sxosioruueckuii paktop. [efictBue Temmneparypsl Ha opraHu3Mbl. [[0HKHIIOTEpMHBIE 1 TOMOHOTEPMHBIE
OpraHu3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BraxxnocTh kak skonorudeckuid gakrop. [Ipucnocobnenns pacTeHuit K moaaep kaHuio BogHoro 6amanca. Kimaccudukanms
pacTeHuil o OTHOIIEHMIO K BoJie. IIprucnocobienus )KUBOTHBIX K M3MEHEHHUIO BOAHOTO PEKHMA.

Cpenpl  OOWTaHMS  OpPraHU3MOB:  BOJHAs, HA3eMHO-BO3JyIIHAs, I[IOYBEHHAs, TIJNyOWHHAs  MOJIOYBEHHA,
BHyTpuopranuzMeHHas. dusnko-xumuueckre 0CoOOEHHOCTH cpel OOMTaHMs OpraHu3MoB. [lpucmnocoOsneHus OpraHu3MoB K
YKU3HU B Pa3HbIX CpeJiax.

buonoruueckue putmel. BHemHue v BHyTpeHHUE pUTMbI. CyTOYHBIE ¥ TOJUYHbIE pUTMBI. [Iprcrnoco61eHHOCTh OpraHu3MOB
K CE30HHBIM M3MEHEHUSIM YCIIOBUN KU3HH.

Xuznennsle Gopmbl opraHu3MoB. [loHsATHE O KU3HEHHOUN Qopme. Ku3HeHHbIE (OPMbI PACTEHUI: 1€PEBBS, KyCTAPHUKH,
KyCTApHUYKH, MHOTOJICTHUE TpaBbl, OJHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI JKUBOTHBIX: TMJIPOOHMOHTHI, T'€OOHOHTHI,
a3poOnoHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HH.



buotnueckue ¢akropbl. Buapl OMOTHYECKMX B3aMMOJEWUCTBUN: KOHKYPEHIUS, XMIIHUYECTBO, CUMOMO3 U €ro (hOpMBI.
[TapasuTtusm, Koomepalys, MyTyaln3M, KOMMEHCATU3M (KBapTUPAHTCTBO, HaxJieOHnuecTBO). HeTpoduueckue B3aumoaeiicTBUs
(Tonmueckue, Gpopuueckue, padpuueckue). 3HaueHUE OMOTUYECKUX B3aUMOJICHCTBUM Ul CYIIECTBOBAHUS OPTaHU3MOB B CPEJIE
oOutanus. [IpuHIMI KOHKYPEHTHOT'O UCKITFOUEHMS.
JdemoncTpauuu
Tabnuupl U cxembl: «IKoJoruyeckue (hakTopel», «CBETOBOM CHEKTP», « IKOJIOTHUECKHUE TPYIIIBI )KUBOTHBIX IO OTHOLIEHUIO K
CBETY», «TenIoOKpOBHBIE JKUBOTHBIEY, «XOJOAHOKPOBHBIE KUBOTHBIC», «DU3NOIOTHNYECKUE AJANITAlMU KUBOTHBIX», «Cpemsl
oOuTaHusl OpraHu3MoBy», «buosiornueckue puTMbl», «Ku3HeHHbIE (OpMBI pacTeHuil», «Ku3HeHHbIE (OPMBI KUBOTHBIX»,
«IKocHuCcTEMA LIMPOKOJIUCTBEHHOTO JIECa», « DIKOCUCTEMA XBOWHOTO Jeca», «Llenu nuranusy», « XuiHu4ecTBo», «llapasurusmy»,
«Konkypenuus», «Cumomos», «KoMmmeHncammzmy.

Oo6opynoBanme: repOapuu pacTeHUM M YKUBOTHBIX, MPUCHOCOOJIEHHBIX K BIMSHHUIO PA3JIMUHBIX JKOJOTHYECKHX (DaKTOPOB,
repOapuu CBETOMOOUBBIX, TCHEMOOUBBIX M TEHEBBIHOCIMBBIX PACTEHHUH, CBETOJNIOOUBBIC, TEHEIIOOUBHIE M TEHEBBIHOCIUBBIC
KOMHATHBIE PAacTeHUsI, TepOapuu U KOJUICKIIUU TEIJIONIOOMBBIX, 3UMOCTOMKUX, MOPO30YCTOMYUBBIX PACTCHHM, Yyydeia NTUIl U
3Bepeil, repbapuu pacTEeHUM, OTHOCSAIIMXCA K rurpoduraM, kcepopuram, Me30puTaM, KOMHATHbIE PACTEHUS TaHHBIX TPYIII,
KOJUICKITUH >KUBOTHBIX, OOUTAIOIINUX B Pa3HBIX Cpelax, repbapuu M KOJUICKIIMU PACTEHUN M KUBOTHBIX, 00JIaIal0IINX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHMSIM YCIIOBUM KU3HU, repOapuu M KOJUICKIIUU PACTEHUW U KUBOTHBIX Pa3TUUHBIX
YKU3HEHHBIX ()OPM, KOJUIEKIIUU KUBOTHBIX, YYACTBYIOIIUX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOCHCTBUSIX.

JlaGopaTopHasi padora «BpIsBiIeHHE TPUCTTOCOOICHUIN OPraHU3MOB K BIIMSHUIO CBETaY.

JlaGopaTopHasi padota «BrisiBlIeHHE MPUCTIOCOOTICHUN OPTraHU3MOB K BIIUSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi padoTa « AHATOMHYECKHE OCOOCHHOCTH PACTCHUI 13 Pa3HBIX MECT OOUTAHUS.

Tema 8. IkoJ10rusi BUA0OB M NOMYJIALMA

DKOJIOTUYECKHE XapaKTepucCTUku mnomyssiiuu. [lomynsiusa kak Ouonoruveckas cucrema. Poiib HEOTHOPOJHOCTH CPEJbI,
buszndeckux OapbepoB MW OCOOCHHOCTEW OMOJIOTMHM BHJIOB B (OPMUPOBAHHH TMPOCTPAHCTBEHHOW CTPYKTYPHI TMOMYJISIIUMA.
OcCHOBHBIE MTOKA3aTENIN MOMYJISIUN: YUCICHHOCTD, IIJIOTHOCTh, BO3PACTHAS M TI0JIOBAs CTPYKTYpa, POKIAAEMOCTh, IPUPOCT, TEMIT
pocTa, CMEPTHOCTh, MUTPAIUSI.



DKojioruyeckasl CTpykrypa nonyssnuu. OlieHKa YUCIACHHOCTH MOy, J{uHaMuka nonyssiiuu U e€ peryisuus. buotnueckuii
MOTEHIMAJ nonyJisiuui. MoenMpoBaHue AUHAMUKY MOMYJAun. KpuBble pocTa YMCICHHOCTH MOMyIsUnU. KprBble BBIKHUBAHUSL.
Perymsiiusa yuciaeHHOCTH TOMYJIAMN: pojb (aKTOPOB, 3aBUCAIIMX U HE 3aBUCAIIMX OT IJIOTHOCTH. DKOJIOTMYECKUE CTpaTeruu
Bu10B (1- u K-ctparerun). [lonstue 06 sxomorndeckoit Hutie suaa. Mectoooutanue. MHOromepHasi MOJICINb SKOJIOTMYECKOM HUTITH
k.M. Xatunncona. Pa3zmepsl 3konornueckor HulM. [loTeHuuanbHas M peain3oBaHHas HUIIM. Bu Kak cucteMa MOmyJIsiui.
Apeanbl BUJI0B. BUbl U MX JKU3HEHHBIC CTPATErMU. JKOJIOTUYECKHUE DKBUBAJICHTHI. 3AKOHOMEPHOCTH IOBEACHUS M MUIpaIui
JKMBOTHBIX. BHOJIOTMYECKHE NHBA3UU YYKEPOJIHBIX BUIOB.

JdemoHcTpauuu

[Toptper: k.. XaTunHCOH.

Tabmuiel U CXeMbl: «DKOJIOTHYECKHE XapaKTEPUCTUKHU TMOMyJsun», «IIpocTpaHCTBEHHass CTPYKTypa MOMYJISIIUN,
«Bo3pacTHbie NUpamMuibl TONMYJSIUNY, «CKOPOCTh 3aCeICHUS MOBEPXHOCTU 3E€MJIM PA3IMYHBIMU OpTraHu3MaMmn», «Mojielb
skosiornyeckor Huu Jx. M. XaTunacoHay.

O6opynoBaHue: repOapuu paCTEHUN, KOJIJICKIIUU KUBOTHBIX.

JlabopaTtopuas padora «IIpucrocoOneHust ceMsiH paCTeHUN K PaCCEICHUION.

Tema 9. OkoJiorus coodmecTB. IKOJOrHYECKHE CHCTEMBbI.

CoobmiectBa opranu3mMoB. buoneno3 u ero crpykrypa. CBsi3u MexJy opraHu3MaMu B OHOIIEHO3€. DKOCHUCTEMa KaK OTKpbITas
cucteMa (A.[x. Tencnu). DyHKIMOHATBbHbIE OJOKM OpPraHW3MOB B HKOCUCTEME: MPOAYLEHTHI, KOHCYMEHTBI, pPEIYLCHTHI.
Tpoduueckue ypoBuu. Tpoduueckue nenu u cetu. Abuornueckue 0610k 3xkocucteM. [1ouBbl U Mkl B 3k0ocucTemMax. Kpyroopot
BEILECTB U MIOTOK 3HEPTUU B 3KocucTeMe. OCHOBHBIE ITOKA3aTeNIN 3KOCUCTEMBL. buomacca u npoAyKIus. DKOJIOIrMYECKUE ITUPAMUIBI
yucen, Ouomaccel M 3Hepruu. [unamuxa sxocucmem. Kamacmpodhuueckue nepecmpoiiku. @nykmyayuu. HampaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKleccuu. llepBUuHBIE W BTOPUYHBIE CYKIECCMM M HMX HPUYUHBL. AHTPONOTEHHBIE
BO3JCicTBUS Ha cykueccud. KnumakcHoe cooOmiectBo. buopasHooOpasue M monHOTa KpyroBOpOTa BEHIECTB — OCHOBA
YCTOWYHUBOCTU COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOcUCmeMbl 03ED U peK. DKOCUCmeMbl MOpell U OKeaHo8. IKocucmemvl myHOp, J1ecos, cmenel,
Ny CMmulHb.

AHTpONOreHHBIE JKOCHCTEMBI. ATpodKOocucTeMa. ArponeHo3. Pa3nmuuus MeXIy aHTPONOTeHHBIMH U TPUPOAHBIMU
IKOCHUCTEMAMHU.

VYpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteMm. ['oponackas ¢uiopa u ¢dayna. CuHaHTponM3alus TOPOJICKON
¢daynbl. buonorudeckoe u X031UCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aMMOJIEUCTBUIM OpPraHU3MOB B IKOCUCTEMaX. Poib xackaonozo agpghekma u
8UO08-20UPUKAMOPOE (KINI0UEBbIX 8U008) 8 PYHKYUOHUPOBaHUU IKocucmem. IlepeHoC SHEPrUH U BEIIECTB MEXTY CMEKHBIMU
HIKOCUCTEMaMHU. Y CTOWYMBOCTh OPTraHMU3MOB, MOMYJSIUA M HSKOCUCTEM B YCIOBHUSX ECTECTBEHHBIX U aHTPOMOIEHHBIX
BO3JICHCTBHM.

Mexanusmvl  6030elicmeus 3a2psA3HEeHUNl PASHLIX MUN08 Ha CYOOPSAHUSMEHHOM, OpP2AHUSMEHHOM, HNONYIAYUOHHOM U
9IKOCUCTEMHOM YPOBHAX, OCHOBbL IKOJLO2UUECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 8030eticmeus. MeTo10I0T1sl MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIIOTCHHBIX IKOCHUCTEM.

JdemoHcTpaumuu

[Toptper: A.Ix. Tencau.

Tabmuibl u cxembl: «CTpyKTypa OHUOIEH03a», « IKOCHCTEMA ITMPOKOIMCTBEHHOTO Jieca», « IKOCHCTEMa XBOMHOTO Jiecay,
«DyHKIMOHATBLHBIC TPYIITBEI OPraHU3MOB B 3KOCHCTEME», « KpyroBopoT BelecTB B 3kocucTeMe, «llenu nutanus (macTOMImHAs,
JIeTpUTHAs)», «IDKOJOTHUYECKas MUpaMHAa YHUCel», «DKOJOTHYEeCKass MUpaMuiaa OMOMAacChl», «DKOJIOTUYECKas MUpaMHIA
sHeprumn», «O6pazoBanne Oonotay, «llepBuunas cykneccus», «BoccraHoBieHre yeca mocie moxapa», « JKOCUCTEMA 03epay,
«ArporeHo3», «kKpyroBopoT BeIIecTB ¥ TOTOK SHEPTUU B arporieHo3e», «lIpumepsl ypoosKocucTem.

O6opynoBanue: repOapuu pacTEHUM, KOJUICKIIMM HACEKOMBIX, dYydelia NTHUI[ W 3Beped, repdapuu KyJbTYPHBIX H

JUKOPaCTYILIUX pACTEHUM, aKBapUyM KaK MOJIETTb IKOCUCTEMBI.

Ilpakmuueckan paboma «VI3yuenuve u onmcanrue ypoOIKOCUCTEMBD.

Jlabopamopnasa paboma «I3yduenune pazHooOpas3usi MEIKUX MOYBEHHBIX YIEHUCTOHOTHX B Pa3HBIX 3KOCHCTEMAX).



IKcKkypcua « IKCKypcus B TUIIMYHBIN OnoreorieHos (B 1yOpaBy, Oepe3HsIK, eJIbHUK, Ha CYXOJI0JIbHBINA WM MOMMEHHBIN JIYT, 03€po,
00JI0TO)».

IKcKypcua « IKCKypcHsi B arpodKOCUCTEMY (Ha I0JI€ UK B TETUNIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodaabHasi IKocUCTEMA

bruocdepa — obmemanerapras 000109Kka 3eMIIH, T/Ie CYIIECTBYET WM CYIIECTBOBANIA KU3Hb. Pa3BuTHe mpencTaBieHuid o
ouocepe B Tpynax . 3rocca. Yuenue B.U. Bepnaackoro o 6uocdepe. Obnactu 6uochepsl u e€ cocras. )KuBoe BelecTBo
ounocdepsl 1 ero PyHKIUU.

3aKOHOMEPHOCTH CyIIecTBOBaHUs Ouocheprl. OcodeHHOCcTH Onocdepbl Kak TIIOO0aTbHOM 3KOCHUCTEeMBI. JlMHaMHUYeCcKOe
paBHOBecue B Ouochepe. KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKUE IUKIBI (Yraeposa, a3oTa). PUTMUYHOCTH SIBJICHHUM B
ounocdepe.

3oHansHOCTh OWoOchepbl. [lonsitue o Ouome. OcHOBHBIE OWOMBI CYIIW: TYHApPA, XBOWHBIE Jieca, CMEIIAHHbIE U
IITMPOKOJIUCTBEHHBIC Jieca, CTEIN, CaBaHHBI, ITyCTHIHU, TPOTIMYECKHUE JIeca, BBICOKOTOPhs. KimmaT, pacCTUTENBHBIA M KUBOTHBIH
MUp OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHUS KUBBIX CUCTEM, OLICHKA UX PECYPCHOT0 MOTEHLHANA U OMOCHEpHBIX PYHKIUH.

JdemoHcTpaumuu

[Toptpetsr: B.1. Bepnanckuit, 3. 3rocc.

Tabmuubr u cxemsl: «['eochepbr 3emum», «KpyroBopor azora B mpupojae», «KpyroBopor yriepoma B mpupoaey,
«KpyroBopoT kuciaopoaa B nmpupojie», «KpyroBopot Boasl B ipupoae», « OCHOBHBIC OMOMBI cymimy, «KiauMaTndeckue mosica
3emum», « Tynapay, «Taiira», «Cmemannslii necy, « [ LnpokoaucTBeHHbIN ey, «Ctenby, «CaBaHHay, «[IyCThIHS,
«Tponnueckuit necy.

O6opynoBanue: repOapuu pacTeHUH pa3HbIX OMOMOB, KOJIJICKIIUH KUBOTHBIX.



Tema 11. YesnoBek u OKpykaIas cpeaa

DKOJIOTHUECKHE KPU3HUCHI U UX MPUIHHBL. Bo3seiicTBre yenoBeka Ha
ouocdepy. 3arps3HeHue Bo3AymHOW cpeasl. OxpaHa  BO3IyXa.
3arpsizHeHre BOAHOW cpenpl. OXpaHa BOJHBIX pecypcoB. Pazpyiienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpONOreHHOE BO3JIEUCTBUE HA PACTUTEIBHBIA W JKUBOTHBIA MHUP.
OxpaHa pacTUTEIHHOTO ¥ YKUBOTHOTO MHpa. OCHOBHBIE TPUHITUIIBI OXPAHbBI
npupoasl. Kpacueie kHuru. Ocobo oxpaHsieMble MPUPOJIHBIE TEPPUTOPUU
(OOIIT). borann4eckue caapl ¥ 300JI0TUUECKUE TTAPKH.

OCHOBHBIC TPUHITUIIBEI YCTOWYHUBOTO PA3BUTHSI YEIIOBEUECTBA U MPUPO/IBIL.
PannonanbHOE MPUPOIONOJIB30BAaHUE M COXPAaHEHHE OHOJIOTHYECKOTO
pazHooOpaszust  3emnu.  OOmMe  3aKOHOMEPHOCTH  TJI00AIBHBIX
HKOJIOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KPHU3HUCA M €T0
BEPOSITHBIC MTOCIICICTBHSI.

Pa3BuTHEe METOIOB MOHHUTOPHHTA Pa3BHTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvie uccie0o8anus nepexooa K pecypcocoepezaioujeii
U KOHKYPEeHmMOCnocobHou snepeemuxe. buonocuueckoe pasnoobpasue u
buopecypchul. Hayuonanvnvle uHgopmayuorHvle cucmembsl,
obecneuusarowue 00CMyn K UHGopmayuu no COCMOAHUIO OMOEIbHLIX U008
u akocucmem. OCHoOBbl IKOPEAOUTUMAYUY IKOCUCTNEM U CNOCO0O08 OOPbObI
¢ buonospesicoeHuamu. Pexoncmpykyus MOpcKux u Ha3eMHbuLX IKOCUCHIEM.
JleMoOHCTpanun

Tabmuupl u cxembl: «3arps3HeHue arMochepr», «3arps3HeHue
ruapocdepb», «3arps3HeHre mouBbl», «llapHUKOBEII 3G dekT», «Ocobo
OXpaHseMbIC MPUPOTHBIE TEPPUTOPUNY», «MOJEIN YIIPABISIEMOTO MUPaY.
O6opynoBanue: gororpadhuu OXpaHsIEMbIX PACTEHUM U KUBOTHBIX
Kpacnoii kauru Poccuiickoin @enepanun, KpacHON KHUTH peTrMoHa.



IIJNTAHUPYEMBIE PE3VJIBTATHI OCBOEHU A ITPOT'PAMMBI KYPCA
«MHTETPATUBHAA BUOJIOT'US: OT MOJIEKYJI 1O SKOCHUCTEM».
JIABOPATOPHBIN TIPAKTUKYM C OBOPYJIOBAHUEM «TOYKU
POCTA» I10 IUTOJIOT' A, TUCTOJIOI' MU, DKOJIOI'MA AJI 10 - 11
KIJIIACCOB»

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMMMHUCST TPOTpaMM  CpEIHEro o0mero oO0pa3oBaHUS: JIMYHOCTHBIC,
METaIpEeIMETHBIE U TTPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOSHMS MPOrpaMMBbl IO OUOJOTUH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNICHUIO, Hanuyue momueayuu K OOydeHUIO  OHOJOTHH,
yeleHanpagienHoe passumue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUUECKOU KYJIbTYPHI,
cnocobHocmu cmasums eI U CTPOUTH )KU3HEHHBIC TIaHBI.

JInyHOCTHBIE pPE3yNbTAaThl OCBOEHHS MPOrpaMMbl Kypca AOCTUTAIOTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAIUIIUOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHUS, CaMOBOCIHUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3MUIMU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KAIOIIEH Cpee.

JluyHOCTHBIE pe3yiabTaThl OCBOEHUS Kypca «PemieHue mnpoOIeMHBIX U
HECTAHJAPTHBIX 3aJad IO BOMpPOCaM MHOrooOpas3usi OpPraHUYeCKOTO MHUpa.
JlaGopaTopHbIil TIpakTUKYM C oOopynoBaHueM «Todku pocTa» MO IUTOJIOTHH,
ructonoruu, skonoruu g 10 - 11 kmaccoB» AOMKHBI OTpakaTh TOTOBHOCTh U
CIIOCOOHOCTh 00YYarONUXCsl PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTPECHHEH
MO3UILIMEW JIMYHOCTH, CHUCTEMOM I[IEHHOCTHBIX OpPWEHTAlUMM, TMO3UTHUBHBIX
BHYTPEHHHUX  YOEXIEHUW, COOTBETCTBYIOIIUX TPATUIUOHHBIM  IIEHHOCTSIM
POCCHIICKOTO OOIIECTBA, PACIIMPEHHUE KU3HEHHOTO OMbBITA M OMBITA ACSTEIHHOCTH
B IIPOIIECCE peAIU3alMA OCHOBHBIX HAMPABJICHUN BOCIUTATEIbHON AESATEIbHOCTH,
B TOM YMCJIE B YACTH:



1) rpa:kIaHCKOT0 BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00yUYaOIMIEerocs Kak aKkTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, yBaXKEHHE 3aKOHA
Y TIPaBOIIOPAIKA;

TOTOBHOCThH K COBMECTHOM TBOPUYECKOM JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOEKTOB, PEHICHUHM Yy4eOHBIX ¢ TO3HABATEIBHBIX 3a/a4, BbBIOJIHEHUHU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOEKIECHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

FOTOBHOCTb K COTPYJHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCJIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW MEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHou, roppoctu
3a CBOM Kpa#l, cBOI0O PoauHy, CBO#l SI3bIK M KYJIBTYpYy, MPONUIOE W HACTOSIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSCH HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu Hapos1oB Poccuu;



4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY OBbITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIECTBEHHBIX OTHOIIICHUH;

MMOHMMAHUE YMOIIMOHAIBHOTO BO3/ICHCTBHS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOr0 00pa3a KU3HH (370pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUI U HOPM, cOaJTaHCUPOBAHHBIN PEKUM
3aHSATHH W OTHObIXa, peryiaspHas (u3nyeckas akKkTUBHOCThH), OEpPEKHOTO,
OTBETCTBEHHOTO YW KOMIIETEHTHOT'O OTHOIICHHS K COOCTBEHHOMY (hU3UYECKOMY H
MICUXUYECKOMY 30POBBIO;

MOHMMAHUE LEHHOCTH TPaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3/IOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX NMPUBBIUCK (YMOTpEOICHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLMAIBHOMN
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATHh U CAMOCTOSTEIILHO
BBITIOJIHATH TAKYIO JEATEIBbHOCTD;

WHTEpEC K pa3InyHbIM cdepaMm NnpodhecCHOHAIBHON ACSATEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccud #  peaan30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpPa30BaHMUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JI0THYECKOT0 BOCITUTAHUS:

HKOJIOTHUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBLIIIIEHWE YPOBHSI JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
IJJAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYKarLIEn Cpebl;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed uxX
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOPETAEMBbIC TIPH NU3YUECHUN OMOJIOTHH 3HAHHMSI
W yMEHUS TIPpU PEHICHHH TPoOJIeM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
MPUPOOIIOIb30BaHUEM  (COONIOACHUE  TPAaBWJI  TOBEACHHS B MPUPOJIE,
HaIMpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHJIOB,



aKocucTeM, orochepsr);

AKTMBHOE HENPUATHE AEUCTBUM, IPUHOCAIINX BPE OKPYKAIOIIEN IPUPOAHON
cpelle, YMEHHE MPOTrHO3UPOBATh HEOJArOMPUSATHBIE SKOJOTMYECKHUE IMOCIEICTBHS
IIPEANPUHUMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKON HAIIpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLHAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOM NEATEIBHOCTH YKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YUTATEIBCKOW KYJIBTYpbl Kak CpEACTBa
B3aMMOJICHCTBUS MEXKY JIFOJbMH U MIO3HAHWS MUPA;

MOHMMaHUEe chneru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH M PpEeUIeHUH MpodiieM
COXpPAaHEHMS IPUPOTHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIM3AIUU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBI  Pa3BUTHS
4eJI0BEYECTBA, MIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlUOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOTMYECKUX 3HAaHUM B LEIIX
NOBBIIICHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPU U3y4YE€HUH OUOJIOTHH;

IIOHMMAHHUE CYLIHOCTU METOJOB ITO3HAHUSA, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4yaeMble 3HAHHUS JJi1 aHaiu3a Hu
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOJTYyYEHMs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IJIs
pelieHus: Ipo6yieM B PeabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH



IIPOEKTHYIO U UCCIIEA0BATENBCKYIO NEATEIbHOCT NHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM MO OWOJOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAaYMMble JIsI (OPMHUPOBAHUS MHUPOBO33PECHHUS OOYyYaIOIMXCS
MEXIMCIMIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIN (akT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIOBaHNue, HAOII0IeHUE, M3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAIIbHbBIC
ydueOHbIe JeHCTBUS (IMO3HABaTENIbHbIE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaronie GopmMupoBaHre (PyHKIIMOHATBHOW IPaMOTHOCTH M COIMATIBHOMN
KOMIETEHIIMU  OOYyYalomMXcs; CHOCOOHOCTh  OOyYaromMXcsl  HCMOJIb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHKUSA U YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIFHOM M COLIMATIBHOM MPAKTHKE.

B pe3ynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHUs
y oOyuaromierocsi OyayT chOpMUpPOBaHbl [O3HABATEIbHBIE YHUBEPCAJIbHbBIC
ydeOHbIE JEHCTBHS, KOMMYHHKATHBHBIC YHHBEpPCAJIbHBIC YyUeOHBIC ICHCTBUA,
PEryJIATHUBHBIC YHUBEpPCAIbHBIC yUeOHBIC IEHCTBUS, COBMECTHAS JACATCIbHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBI CpPEIHEro OOIIero
00pa3oBaHuUsl TOJHKHBI OTPAXKATh:

OBiaaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AeHCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHUHM 3HAHWK TPHUEMBI JIOTHYCCKOTO MBIIIICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIEC MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMH TTOHSTHUSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIBHOCTH C TTIOCTABICHHBIMHU LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHMS B pPacCMaTPHBAEMBIX



SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

NPUMEHSATH CXEMHO-MO/IEJIbHBIE CPEACTBA JUIsl TPEACTABJICHHUS CYILIECTBEHHBIX
CBSI3e M OTHOIICHMH B M3y4aeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEYHMI PA3HOTO pOJa, BBISBICHHBIX B PA3JIUYHBIX HH()OPMAIMOHHBIX
HMCTOYHHKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOIHITH pa0OTy B YCIOBUAX PEabHOTO, BUPTYAJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESTEIbHOCTH,
HaBBIKAMHM  pa3peuieHus npoOiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIb30BaTh pPa3iMyHble BUABI JESATEIBHOCTH IO MOJYYEHHUIO HOBOI'O
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpa3OBaHHUI0O M TMPUMEHEHUIO B Y4EOHBIX
CUTYalIUsIX, B TOM YHCIIE IPHU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh H (HOPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NeSITEIbBHOCTH U KU3HEHHBIX CUTYaIHIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI Il J0Ka3aTeIbCTBAa CBOMX
YTBEPXKACHUM, 3aJaBaTh MapaMeTpPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE€ pEUIeHMs] 3aJauyd pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYILECTBIISTh LEJICHAIIPABICHHBIM MOUCK IMEpeHOca CPEeICTB U CIOCOOOB
NEeNUCTBUS B MPOGECCHOHAIBHYIO CPEyY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEW, MpeJiaraTh OPUTMHAIbHBIE MOAXOABI M PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33a4H, TOMYCKAIOIIKE aTbTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmaumeii:



OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
uH(OPMAIUIO PA3TMUHBIX BUJIOB U (DOPM MPEACTABICHUS], KPUTUUECKU OLICHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

dbopMynTupoOBaTh 3aMpOChl U MPUMEHATH PA3MYHbIE METOMABI MPHU TOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4EeOHBIX
3ajiay;

npuoOpeTaTh OMNBIT MCHOJIB30BaHUS HMHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
Ounonornyeckon HHpopMaluu (CXeMbl, rpapuKu, IMarpaMMbl, TAOJIULIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KAyeCcTBE CpeacTBa NpH paboTe C
OMOoJOrnyeckod HHPOpMalUUe: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJIAJETh  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH()OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

Ogi1ajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

1) o6menmne:

OCYILECTBIISAITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WJIM JIUCKYCCUM MO CYIIECTBY OOCyXAaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBINOJIHEHUS MpejjiaraeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WULHN APYIMX yYaCTHHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacno3HaBaThb HeEBEpOaJbHbIE CpEACTBA OOILIECHMS, NOHMMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaIbHOU
paboThI MpH pelIeHUU OMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh



IPUMEHEHHUs TPYNIOBbIX (HOPM B3aUMOJEHCTBUS NP pPELICHUH YUeOHOM 3a1a4H;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

IPUHUMATh L[EJIA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIOaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa U KAX/I0I0 Y4aCTHUKA KOMaHbl B 00NN
pe3ysbTaT no pazpabOTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE IIPOCKTHI, OLICHMBAaTh HJEHU C IIO3ULHAHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHUA NpPOOJIEM U UX
pELIeHHs B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOW IPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieN1aTh OCO3HaHHBIN BHIOOD, apTyMEHTHUPOBATH €70, OpaTh OTBETCTBEHHOCTH 32
pelIeHHE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJ€Th HABBIKAMU  [O3HABAaTEIbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI pedJIeKCUU JI OLEHKH CUTYyalluu, BbIOOpa



BEPHOT'O PELLEHUS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS MO0 HX
CHU)KEHMUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NESTEIIbHOCTH;

3) npuHsATHE ce0Osl ¥ APYTUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTUBBI W apryMEHThl JPYIMX IpU aHAJIU3€ pe3yJIbTaToB
NESTEIIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

NPEIMETHBIE PE3YJIbTATBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJIEPXKAHHUS Y4eOHOro mMpeaMera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIEUYCHHE
npopunapHOro  oOyueHust  oOydaronuxcsi  Ouojmoruv. OHHM  BKJIIOYAIOT:
cnenuduyeckue Ajisi OMOJOTUN HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHHIO, UHTEPIIPETALMN U MPEeoOpa30BaHUIO 3HAHUM, BUIBI JEATCIBHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cuTyauusx. I[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHus.

[IpeameTHBIC PEe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kjlacce NOTKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHWOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIIeHHH TpobJieM  paluoHaIBLHOTO
MIPUPOJIOTIOIB30BAHUS, O BKJIaJE POCCUMUCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUMBOCTh, POCT U pPa3BUTHE), OMOJOTHYECKUE TEOpUU
(xnerounas Teopus T. llIBanna, M. Illneitnena, P. Bupxoa, xpomocomHasi Teopust
HacnencteeHHoctn T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KYJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB TI€PBOr0 TOKOJIEHUS, PAaCIICIUICHUS, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHngensa, TrOMOJOrMYECKUX PSOOB B HACIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJJaMH HAy4YHOTO MO3HAHUS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,



HaOJIOICHNE, SKCTICPUMEHT);

YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS] OPTraHOB U CUCTEM
OpraHOB pACTEHUU, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,
MPOTEKAIOIINX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKa, OMOIOTHUECKHUX
IPOIIECCOB: 0OMEHa BeUIeCTB (MeTaboIM3M), MPEBPAIEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(HOrO U rerepoTpoHOrO TUIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MHUTO3a, M€H03a, raMeTOreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO pPa3BUTHS,
Pa3MHOXKEHHUS,  WHIAUBUIYAIIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHEe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMEU, MEXAY CHCTEMaMH OPraHoB W HMX (QYHKIHUSIMH, MEXAY STanaMu
oOMeHa BEIIeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
dbakTopamu cpelibl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYMUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUIsl OKA3aTEeJNbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEeMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBIISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3M MEXIY UCCIIEyeMbIMU OMOJIOTHUECKUMH MTPOLIECCAaMU U SIBJICHUSAMH, JACTaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKHUE padOThl, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHBIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TMPOBEPATh MX OKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCIEIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NaTh BBIBOJIBL;

YyMEHHE YyYacTBOBaTh B y4eOHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEJACTABIATh  TMOJYYEHHBIE  PE3yNbTaThl HAa  YYCHUYECKHX
KOH(epeHusX;

YMEHHE OILICHUBATh JTUYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIEIOBaHUI B
o0acTu GMOJIOTUHU U MEUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OILUIOA0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOp Oyayuiedl mpodeccuoHalbHON



JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrAyOasSTh MO3HABATEIbHBIN
WHTEpEC, HAIIPABJIEHHBIM HA OCO3HAHHBIA BBIOOpP COOTBETCTBYIOILLEH Ipodeccuu u
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIAHETro
PO EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHBIE PE3yNIBTATHI OCBOECHUS yUeOHOr0O Kypca «Peienne npoOaeMHbIX
¥ HECTaHJapTHBIX 3a7a4 MO BOIMPOCAaM MHOT000pa3usi OpraHUYecKOro MHpa.
JlaGopaTopHbIil TIpakTUKYM c oOopynoBaHueM «Touku pocTa» MO LUTOJIOTHH,
ructoyoruu, sxonoruu ais 10 - 11 knaccoB» B 11 Kaacce NOMKHBI OTpaXKaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAy4YHOMU
KAPTUHBI MHpa, B ITO3HAHWHU 3aKOHOB MPHUPOABI M PEHICHUH 3SKOJIOTUYECKUX
npo0OjieM 4YelnoBeYecTBa, a TaKXKe B PEIIEHUH BOIPOCOB PALMOHAIBHOIO
IPUPOJIONIOIB30BaHUs, U B (POPMUPOBAHUU LIEHHOCTHOT'O OTHOLICHUS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENeNeHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralolnX OHOJIOTHYECKUX
TEPMUHOB U MOHATUH (BHJI, 3KocucTeMa, Ouocdepa), OMOJOTMYECKUE TEOPUU
(3BomonronHas teopust Y. J[apBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHUsX 3Boitouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apoabiieBoro cxojacrea K. M. bopa), npaswna (munumyma lO. JluGuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['unGepra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IMO3HaHUS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, U3MepeHue, HaOJIOJCHHE, DKCIIEPUMEHT), CIoco0aMu BBISBICHUS U
OLICHKM aHTPOIOT€HHbIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JIBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT0 0TOOPA, AJIIONAaTPUUECKOTO U CUMIIATPUUECKOI0 BU000pa30BaHus,
BJIMSHUSL ~ JBIDKYIIMX ~ CWJI  SBOJIOIMM  HAa  TeHO(OHA  MOMyJsuH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUsl HAIlpaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBA3M MEXKIY IPOLECCAMU HBOJIOLIHH,
JBIKYIIMMHM CHJIAaMHA aHTPOIIOI€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX 3KOCHCTEM U
IPUCTIOCOOICHUSMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISATH  OTJIMYWTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,



MIPUCTIOCOOJICHHOCTh BHJIOB K cpefie oOuTaHWs, a0MOTHYECKUX M OMOTHYECKUX
KOMITOHEHTOB  9KOCHCTEM, B3aMMOCBSI3€M OpPraHU3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYII, B3aUMOCBSI3U OPTAaHU3MOB U CPEIIbl OOWTAaHMSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI U YETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISABISITH IPUUNHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJIy UCCIIEAYEMbIMU OMOJIOTUYECKUMU MPOIECCAMU U SIBIICHUSMH, J1€TaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOJIHATh JIA0OPATOPHBIE W TPAKTUYECKUE PAaOOTHI, COOIIOIATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bl, TMPOBEPATh HX OKCHEPUMEHTAIbHBIMU
cpenctBamu, GOPMYIHpPYS IEJTb WCCICIOBAHUS, AaHATU3UPOBATH ITOTYYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOrHw,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaThl Ha  YYEHUYECKHUX
KOH(epeHUusIX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEITOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEJICTBUAX U CIOCO0axX MpeaoTBpaIeHUs
rio0aabHBIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodecCHoHAIbHON
NEATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONL30BAHMS, MEAUITHHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBIIIUICHHOCTH, YTIyOJATh TO3HABATENbHBI WHTEPEC, HaIpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccuu U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUAX CPEIHETO MPO(PECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHUsI.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosnnyectBo yacos
Ne HaumeHoBaHue pa3jiejioB H TeM
/i IPOrpaMMBI Beero Kontpoabubie IIpakTnueckue
padoTbl padoTbl
1 buonorus xak Hayka 2 0,5
2 JKuBble cucTeMBl U UX U3Y4YEHHE 4 0,5
3 buonorus knerku 4 0,5 0.5
4 XuMuyeckasi OpraHu3anus 6 05 1




KIICTKH

5 Crtpoenue u GyHKIIUU KJICTKH 4 0,5 2
6 OOMeH BelIeCcTB U MpeBpalleHue 4 05 1
JHEPTUU B KICTKE
7 HaCJIel[CTBeHIfaSI uHpopMaIus u 4 05 05
peannzanus e€ B KIETKe
8 ’Ku3HEeHHBIN UK KIETKU 4 0,5 1
9 Crpoenue u pyHKITUH 6 05 15
OpraHHU3MOB
10 Pa3mHoxeHue u pa3Butue 4 05 15
OpPTraHHU3MOB
I'eneruka — Hayka o
11 HACJIEICTBEHHOCTH U 4 0,5 0.5
W3MEHUYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH 5 05 1
HACJIEICTBEHHOCTHU
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 4 0,5 1
14 I'eneruka yenoBeka 4 0,5 0.5
15 Cenekiusi OpraHU3MOB 4 1
16 buoTeXHONOTHS U CHHTETHYECKAS 2
Ouoorus
17 PezepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 68 7 13
I[TPOTPAMME
11KJIACC
KoanuecTBo 4acos
Ne HanmeHoBaHMe pa3eioB U TeM Kontponbupre  TpakTieckne
n/n NMPOrpamMmbl Bcero
padoThI padoThl
3apoxJeHne U pa3BUTHE
1 HBOJTIOIIMOHHBIX TIPEJICTABIICHUH B 6
Ounonoruu
2 MukposBoitonus u eé 6 2
PE3YIIBTATHI
3 MakposBonronus 1 eé 4 1
PEe3YIIBTATHI
4 [IpoucxoxaeHue u pa3BUTHE 6 15
JKU3HU Ha 3emie
5 [IpoucxoxaeHne yenoBeka — 5 1
AHTPOIIOTEHE3
DKOJ0THsl — HayKa O
6 B3aMMOOTHOIICHHUSIX OPTaHU3MOB 4 05
Y HQJIOPTaHU3MEHHBIX CHCTEM C
OKpY>Karollen cperon
7 OpraHu3mel 1 cpesia 0OuTaHUs 6 1.5




8 DKOJIOTHS BUJIOB U TIOTYJISAIIAN 6 0.5
DKOJIOTHS COOOIIECTB.
9 6 0.5
DKOJIOTHYECKUE CUCTEMBI
10 buocdepa — rmobanpHas 4
IKOCHCTEMA
11 YenoBek 1 OKpyXkaromas cpeia 4
12 PeszepBHOE Bpems 10 6
OBIIEE KOJIMYECTBO YACOB I1O 68 7 75
[MTPOI'PAMME

IMPOBEPSIEMBIE HA EI'D 110 BUOJIOTUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3SOBAHUSI

Kon
NMpPoBePsSIeMOro
TpeOoOBaAHUSA

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOIi 00pa30BaTe/IbHOI MPOrPaMMBbI CpeIHero
001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUW O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopmMupoBaHUH COBPEMEHHOI
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B TO3HAHUH 3aKOHOB MPUPO/IBI
U pEUIeHHMH  JKU3HEHHO  BAXKHBIX  COLMAIBHO-3TUYECKHX,
9KOHOMHYECKHUX, IKOJIOTHYECKUX MPOOJIEM YeTIOBEUECTBA, a TAKXKE B
pEIICHUH BOMPOCOB  PAIMOHAIBHOTO MPHUPOIONOIL30BAHUS, B
(GbOpMUPOBAaHUN IIEHHOCTHOT'O OTHOIIEHHUS K MPHUPOJE, OOIIECTBY,
YeNOBEKY; O BKJIaJIe POCCUHUCKUX U 3apYOEIKHBIX YUEHBIX — OHOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenue cucremoil 3HaHHMH 00 OCHOBHBIX METOJaX HAyYHOI'O
IMMO3HaHHs, UCIIO0JIb3YCMBIX B OHMOJIOTHYECKUX HUCCIICAOBAHUAX KHUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONHCaHWE, W3MEpPEHHE, IPOBEJICHUE
HaOmroieHni); crmocob6aMu BBISBIEHHS M OLEHKH aHTPONOTEHHBIX
W3MEHEHUH B PUPOJE.

YMmeHune BBIJIBUT'aTh TUIIOTE3bI, IIPOBEPATH UX SKCIICPUMCHTAJIbLHBIMUA
cpeAcTBaMu, (GOPMYIHMPYs Lelb WCCIEAOBaHUS, AaHAIM3HPOBATH
MOJIy4YEeHHBIE PE3YJIbTAThI U JIEJIaTh BHIBOJIBI.

BrisBnenne 3aBHCHMOCTH MCXKAY HCCICAYEMBIMU BCJIMYHMHAMU,
00BsICHEHHUE MOTYYEHHBIX PE3yJIbTaTOB U (OPMYIUPOBAHUE BHIBOJIOB

C UCITIOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMON OWOJIOTMYECKHX 3HaHMM, KOTopas
BKJIIOYAET: OCHOBOIOJIAraloIiye OHOJIOTMYECKHe TEPMHHBI M MOHSTHS
(K13HD, KJIETKA, TKAHb, OPTaH, OPraHU3M, BUJ, TOMYJISLHS, SKOCUCTEMA,

ouorieHo3, ornocdepa; METadoIM3M, TOMEOCTa3, KIIETOUHBI UIMMYHHUTET,




OuocuHTe3 Oeika, OWOTOIMMEpBl, HUCKPETHOCTb, CaMOPETYJISLUS,
CaMOBOCIPOU3BE/ICHUE, HACJIE/ICTBEHHOCTb, W3MEHYUBOCTb,
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Owosornueckre Teopuu: KiaetouHas Teopus 1. IllBanna, M.
[MIneitnena, P. BupxoBa; KIOHaJIBHO-CENEKTUBHOIO UMMYyHHUTETA [1.
Opnux, N.M. MeunukoBa, XpoOMOCOMHAasi TE€OPHsI HACJIEICTBEHHOCTH
T. Moprana, 3akoH 3apoapiieBoro cxoactsa K. bapa, sBosoninonnas
teopust Y. JlapBuHA, CHHTETHYECKass TEOpPHs HBOJIIOLUHU, TEOPHS
anTponorene3a Y. [lapsuna; Teopust 6uoreoneHoza B.H. Cykauépa;
yuenue H.J. BaBuioBa o neHTpax MHOroo0pasust 1 MpOUCX0KACHUS
KyJabTypHbIX pactenuii, ydeHue A.H. CeBepuoBa 0 mnyTsix u
HampaBleHUsX dBotonny, yuenue B.1. Bepuaackoro — o 6uocdepe);
3aKOHBI  (eIMHOOOpa3Wsi  MOTOMKOB  TIEPBOTO  IMOKOJICHHS,
pacuIeTUIeHHs] TPU3HAKOB, HE3aBUCHMOI'O HACJIEIOBAaHUS TTPU3HAKOB
I'. Menpens; CUEMIEHHOIO HACIEAOBaHUs NPU3HAKOB U HAPYIICHUS
cuerieHuss reHoB 1. MopraHa; TrOMOJOTMYECKMX pAIOB B
HacjaeacTBeHHOM wu3MeHumBocTh H.M. BaBmioBa;, reHeTHUECKOTO
paBHoBecust k. Xapau u B. BaitnGepra; 3apoapieBoro cxozacTtsa K.
bapa; Ouorenernueckuii 3akon 2. ['exkens, . Mromnepa);
MIPUHIIMIIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuaumyMa 1O. JIubuxa, 3xoornyeckoi nupamMuabl 4Yucedm,
OMOMAaccChl U SHEPTHUH);

rurnote3bl (koauepatHoi A.W. Omapuna, nepBuyHOro OymboHa JIk.

Xonneitna, mukpocgep C. okca, pudozuma T. Hek)

YMmenue peuiatb IMOUCKOBBIC OMOJIOTHYECKHUE 3aJa4M, BbIABJIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBs3H MCKOY HCCIIEAYyCEMbIMU
OHOJIOTHYECKUMU O6’beKTaMI/I, npougeccamMm M ABJIICHUAMU, [OCJIAThb
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATb TCHOTHIIMYCCKUEC CXEMbI CKPCIINBAHUA IJI PA3HBIX THUIIOB
HaCJICAOBAHWA ITPU3HAKOB Y OPraHU3MOB, COCTABJIATE CXEMBI IICPEHOCA

BCHICCTB U SHCPI'UU B OKOCUCTEMAX (HCHI/I IIUTaHus, ITUIIEBLIC CGTI/I)

YMeHue ycraHaBiIMBaThb B3aUMOCBSI3M MEXKIY CTPOEHUEM U
GYHKIUSAMHU: OPraHOMJIOB, KJIETOK pa3HbIX TKaHEW, OpraHamMu Hu
CUCTEMAMM OpPraHOB Y PAcCTEHHH, XMBOTHBIX U YEJIOBEKA; MEXKIY
sTarnamMu 0OMEeHa BEIIECTB; ATAllaMH KJIETOYHOTO IIUKJIA U dKU3HEHHBIX
IUKJIOB  OpPraHU3MOB; JTalmaMH SMOPHOHAIBHOIO  Pa3BUTHS,
FEHOTUIIOM U (PEeHOTHNOM, (EHOTUIIOM U (aKTOpamMHu Cpeabl

06I/ITaHI/I$I; nmpoueccamu 9BOJJIIOIIMH, ABUXKYIIUMHA CHJIaMHU




AHTPOIIOI'CHE3A, KOMIIOHCHTaMH Pa3JINIHBIX 9KOCHUCTEM n

NPUCTIOCOOTICHUSAMHU K HUIM OPTaHU3MOB

YMeHue BhIICNAT CYIIECTBEHHBIE TPU3HAKH:

CTPOCHUSI BUPYCOB, KJIETOK MPOKAPHOT M DYKAPHUOT; OTHOKICTOYHBIX
¥ MHOTOKJICTOYHBIX OPTaHMU3MOB, BHJIOB, OMOTEOIIEHO30B, YKOCHCTEM
U Ounoctepsl; CTPOCHUS OPraHOB M CHCTEM OpPraHOB pAaCTCHHH,
KUBOTHBIX, YeI0BeKa; IPOIIECCOB KHU3HEIEATEIIHOCTH,
IPOTEKAIOIMX B OPraHW3Max pPACTEHH, JKUBOTHBIX U YEJIOBEKa;
OMOJIOTUYECKNX TPOIECCOB: OOMEHa BemecTB (MeTabon3M),
UH(pOpPMAIMU U PEBPAIIECHHs SHEPTHH, OPOKEHUsI, aBTOTPOPHOTO U
reTepoTpoHOro THUIIOB MUTaHHUA, (OTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, Me03a, TaMeTOreHe3a, YMOpPHOreHe3a, oCTIMOPHOHAILHOTO
pa3BHUTHUS, Pa3MHOXKEHHS, WHIUBHIYaTbHOTO PAa3BHTHUS OpraHM3Ma
(oHTOreHE3a), B3aMMOJCHCTBHS T'EHOB, TETEpPO3UCa; JCHCTBUIA
UCKYCCTBEHHOI'O 0TOOpa, CTaOMIM3UPYIOLIETro, JBUXKYILIETO WU
Pa3pBIBAIOIIETO E€CTECTBEHHOIO OTOOpa; aUIONAaTPUYEeCKOro U
CHMITaTPHYECKOTO BUI000PAa30BaHMSA; BIMSHUS ABIKYIIUX CHII
DBOJIONMHM HAa TEHO(OHA  MOMYNIALWH; IPHUCIIOCOOICHHOCTH
OpraHM3MOB K cpele OOWTaHWs, YepeNOBaHHUSA HAINPaBICHUN

9BOJIIOLIUH,; KPYTOBOPOTAa BEHICCTB U IMOTOKA SHCPIUH B SKOCUCTEMAX

C(bOpMI/IpOBaHHOCTI) YMCHHA BBIACIIATL CYHICCTBCHHBIC ITPHU3HAKU
BUPYCOB, KIETOK THPOKapuOoT M DJYKapuoT; OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX OPIaHU3MOB, BUJIOB, OMOT€0IIEHO30B 1 KOCHCTEM;
0COOEHHOCTH MPOLIECCOB 0OMEHA BEIIECTB U NPEBPAILlEHUs SHEPTUU B
KJIETKE, (POTOCHHTE3a, TIACTUUECKOTO M DHEPreTUYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeHo03a, OIUIOJOTBOPEHUS, pa3BUTHS U
Pa3sMHOXKEHUs1, UHIMBUAYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
O0pBHOBI 3a CYIIIECTBOBAHHE, €CTECTBEHHOTO ot0opa,
BUJ000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele
OOUTaHMSA, BIUSHHUS KOMIIOHEHTOB HKOCHCTEM, AaHTPONOTCHHBIX
U3MEHEHHUH B 3KOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpPOTa BEIIECTB

Y TIpEBpAIICHHs YHEPTUU B Onocdepe

VYmenue HCIIOJIE30BaTh COOTBETCTBYIOIIIHE apTryMEHTHI,
OHMOJIOTHYECKYI0 TEPMUHOJIOTHIO M CHMBOJIMKY JUUISL JTOKA3aTelbCTBA
POJICTBA OPTAaHU3MOB PA3HBIX CUCTEMATHUECKUX TPYIII; B3aHMOCBS3HU
OpraHW3MOB U Cpelbl OOWTAaHUS, EIWHCTBA YEIOBEUECKHX pac;
HEOOXOIUMOCTH  3JI0pPOBOTO obpaza  JKW3HH, COXpaHEHUs

p33H006p33H5[ BUJIOB U OKOCHCTEM KaK YCJIOBHA COCYIICCTBOBAHHA




IIPUPOJBI U YEIOBEUECTBA

YMeHHe KPUTHUYECKH OIEHUBaTh HWH(OpPMAIU0 OHOJOTHUYECKOTO
COJICpXKaHUsI; UHTEPIIPETUPOBATh ITUUECKUE ACMEKThl COBPEMEHHBIX
HCCIEIOBAaHUI B OWMOJIOTHMH,  MEOULMHE, OHOTEXHOJIOTHH,
paccMaTpuBaTh ri100aJIbHbIC 9KOJIOTHYCCKHE pOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

IMO3HUIIHUIO

INEPEYEHDb 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kox

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

1

buonorus xkak HayKa. JKuBble cucTEeMBI U HX HU3YUCHUC

11

1.2

13

CoBpemeHHast OMOJIOrUsl — KOMILJIEKCHAsi HayKka. buojormueckue Hayku u
u3ydaemble UMH 1poOsiemMbl. DyHIaMeHTaIbHbIC, TPUKIIaJHbIE H TTOMCKOBBIC
Hay4YHBIE HCCIICIOBAHUS B OMOJIOTHH.

3HavyeHre Ouooruu B (POPMUPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. IIpodeccun, cesa3annsle ¢ 6uonorueil. 3HaueHne 6GMONOTUU B
NPAaKTHYECKON JIESATEIbHOCTH YEJIOBEKa: MEAMIUHE, CEIbCKOM XO3SHCTBE,

IIPOMBILUIEHHOCTH, OXPaHE IPUPOBI

Kupble cuctembl Kak mpeaMeT uilydeHus Ouosioruu. CBOMCTBA JKHUBBIX
CHCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCT,
CJI0’KHOCTh U YHOPSIAOUYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTraHU3aLINS,
CaMOBOCIPOU3BENCHUE, PA3IPAXKUMOCTh, U3BMEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHM OpraHM3aluy JKHUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KIETOYHBIM,
TKAQHEBBIM, OPraHU3MEHHBIM, MOMYJISALHUOHHO-BUIOBOW, 3KOCHCTEMHBIN
(buoreornienoTnueckuii), 6rmochepusiit. IIporeccor, MpoUCXoasAIue B KUBBIX
cucremax. OCHOBHbIE TIPU3HAKH KHUBOTO. JKU3Hb Kak (hopMa CyliecTBOBaHUS

MaTCprun

Mertonbl 6uonorndyeckoit Hayku. HabmioneHue, n3aMepeHue, SKCIEpUMEHT,
cucTeMarus3amnmsa, MeTaaHanns3. [loHATHE O 3aBHCHMOW M HE3aBUCHMOM
nepemeHHoi. IlnanupoBanme »skcrepumenTta. [locTaHOBKa M IpoBepka
runote3. Hynesas runotesa. [Tonstre Be16OpkH 1 €€ 1ocToBepHOCTH. Pazdpoc
B Ouojoruueckux JaHHbIX. OlleHKa JOCTOBEPHOCTH  MOJTYYEHHBIX
pe3ynbTaToB. IIpUuMHBI MCKaXXeHUs pe3yiabTaToOB 3KcnepumeHTa. [lonsTue

CTaTUCTHYCCKOI'O TECTA

KneTtka kak Ononornyeckas cucTeMa




2.1

Knerka — cTpyKkTypHO-(QYHKLIMOHAJIbHAs eIWMHHUIA >KUBOTO. VcTopus
OTKphITUS KIeTKH. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[[IBanH, M. IlIneiinen, P. Bupxos). OCHOBHBIE IMOJOKEHHUS COBPEMEHHOM
KJIETOYHOW TEOpHUH.

MeTonbl  MOJEKYISAPHOM ¥ KICTOYHOW  OWOJIOTUH:  MHUKPOCKOIIHS,
xpomarorpadus, anexTpodopes, METO MEUYEHBIX aTOMOB,

muddepeHIranbHOe HeHTPUPYTrHpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK

2.2

XHUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- ¥ YIIbTPaMUKpPO3JIEMEHTHL. Bona
n €€ poJb Kak pPACTBOPUTENS, PEarcHTa, y4acTHEe B CTPYKTYpUPOBAHUHU
KIETKH, TEIUIOperyiasuuu. MuHepanbHble  BElIECTBA  KJIETKHM, HX
Ouosnoruueckas poiib. Pojp KaTHOHOB U aHMOHOB B KIIETKE.

buonoruueckue mnonumepsl. benku. AMHMHOKHUCIOTHBIM cOCTaB OENKOB.
CrpykTypsl O6enkoBoit Monekyinsl. [lepBuunas cTpykTypa Oenka, nenTHaHas
CBsA3b. BTOpuuHas, TpeTudHas, 4eTBEPTHYHAs CTPYKTyphl. JleHarypanus.
CpoiictBa OenkxoB. Krnaccudpukamus OenkoB. buonornyeckne ¢GyHKIuN
0EIKOB.

VYrieBoasl. MoHOCaxapupl, AUcaxapubl, OJUTOcaxapuabl U MOJUCaXapuabl.
OO0muii TIaH CcTpoeHUus W (U3HKO-XMMHYECKHE CBOMCTBA YIJIEBOOB.
Bbuonorndeckne QyHKIIUU YTIEBOIOB.

Jlunmuaer. ['uapodunsHO-rUApOdPOOHEIE CBOMCTBA. Kitaccudukarus JIUIHUIOB.
Tpurnunepunsl, pochonunuibl, BOCKH, cTepouibl. buongornueckue pyHkuun
munuaoB. OOmue cBOHCTBA OHOJOTMYECKMX MEMOpaH — TEKy4yecTb,
CIIOCOOHOCTH K CaM0O3aMbIKaHUIO, MTOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. CrpoeHne HyKJIEHHOBBIX KHCIOT.
Hykneoruapl. [lpuHuun  xommiaemeHntapHoctu. IIpaBuno  Yapradda.
Crpykrypa IHK — nBoiiHas cniupanb. MecToHaxo/1eHue U OMOIOruuecKue
¢yuknun JJHK. Bunet PHK. ®yuxnuu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Monekyine ATO.
buonornueckue ¢ynkuuun AT®. BoccraHoBieHHBIE NEPEHOCUMKH, WX
¢yukun B kinerke. CexkBenuposanue JTHK.

CtpykTypHasi OMOJIOTHS: OMOXHUMHUYECKHE U OMO(HU3NYECKUE MCCIIeIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJT

2.3

Tunel KJIETOK: »yKapuoTHuUeckas U MpokapuoTuueckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenne npokapuoTuyeckoi kieTku. Kinerounas crenka OakTepuil 1 apxeu.
OcoOeHHoOCTH CTpOeHUs TeTepoTpodHOI 1 aBTOTPO(HOI MPOKAPHUOTHIECKUX
KJIETOK. MeCTO U poJib MPOKAPHOT B OMOLIEHO3aX.

CTpOCHI/IC )51 (I)YHKLII/IOHI/IPOBaHI/IC BYKapHOTquCKOﬁ kietku. [na3maTudeckas




2.4

memOpana (rurasmaiemma). CTpyKTypa IUIa3MaTHYeCKOM MeMOpaHBI.
Tpancmopt BemiecTB uepe3 IJIa3MaTUYeCKyl0 MeMOpaHy: IacCHUBHBIN
(muddy3us, obneruénnas nuddysus), aKkTUBHBIN (TIEPBUYHBIN U BTOPUYHBIN
aKTHBHBIN TpaHcnopt). [lomymponuniaeMocts MeMOpanbl. Pabota HaTpwuii-
KaJIMEeBOTO HAacoca. OHAONMTO3: MHUHOLUWTO3, (aromuro3. IK30LUTO3.
Knerounast crenka. CTpykTypa W (pyHKIUHM KJIETOYHOW CTEHKH pPACTCHHUH,
rpuooB.

Hutomnazma. [{utozoinb. [utockener. JIBukenue nuToria3Mbl. OpraHouIbl
kiIeTku. OnHOMEMOpaHHBIE OPTaHOWAbI KJIETKH: SHAOIUIa3MAaTHYECKasi CEeTh
(OIIC), ammapar ['onbokW, JU30COMBI, HMX CTpOE€HHE U (QYHKIHUU.
B3auMocBsi3b  ogHOMEMOpaHHBIX ~ opraHousoB  kietku.  CrtpoeHue
rpaHyjsipHoro  petukyiayma. CuHTe3 pacTBOpUMBIX OeskoB. CuHTe3
KJIETOYHBIX MeMOpaH. [nankuil (arpaHyisipHbI) SHAOIUIA3MAaTHYECKUN
peruxymnym. CekperopHas pyHkuus anmnapara ['onsmkn. Tpancnopt BemecTs
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kierounsrii cok. Typrop.
[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABIL.

Crpoenue U pyHKUMM MUTOXOHIpUN U muacTui. IlepBuyHble, BTOPUUHbIE U
CIIO)KHBIE TUIACTUABl  (POTOCHHTE3UPYIOMNX JYKApUOT. XJIIOPOIUIACTHI,
XPOMOILIACTBI, JIEUKOILIACTHI BBICHIMX PACTEHUH.

HememOpannble opranouasl kietku CtpoeHue M (YHKIUM HeMeMOpaHHbIX
OpPraHouIOB KJIETKH. PubGocombr. MukpoduinameHTbl. MBIIIEYHBIE KIIETKH.
MuxkpotpyOouku. Kierounslii nientp. CTpoeHHe U JIBUXKEHHE >KTYTUKOB U
pecHrueK. MUKpOTpyOOUKH IUTOILIa3MBbL. L{eHTpHOIIb.

SAnpo. OGonouka siipa, XpOMaTHH, KapHOIUIa3Ma, SIPHIIIKH, UX CTPOCHUE U
byHkuu. SnepHeiii OenkoBblil MaTpUKC. [IpocTpaHCTBEHHOE pacnoIoKeHne
XpoMocoM B uHTep(ha3HoM siape. benku XpomaTrHa — TUCTOHBI.

Knerounsle BkimtoueHus. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK DYKapHOT

(pacTUTENbHOM, KUBOTHOM, IPUOHOI)

AcCCUMUIISIIINS U TUCCUMMIISIIUS — IBE CTOPOHBI MeTabonu3mMa. Tumbsl oOMeHa
BEIIIECTB: aBTOTPO(PHBIN U reTepoTpOodHBIN. YUuacTue Kucaopoaa B OOMEHHBIX
npoueccax. JHepreTuuyeckoe obecrnieueHue KieTku: npespauienne AT B
0OMeHHBIX mporeccax. MEepMEHTATUBHBIM XapaKTep peakiuil KIETOYHOTO
MeTabonmu3ma. DEepMEHTHI, UX CTPOCHHE, CBOMCTBA M MEXAaHHM3M JICHCTBUA.
Kodepmentsl. Ornnunsg ¢epMEHTOB OT HEOPraHMYECKUX KaTaau3aTOpOB.
benku-akTuBaTOopel U OEIKU-WUHTHOUTOPHI.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIINI OT pa3NTUYHBIX (PAKTOPOB.

IlepBUYHBIN CHHTE3 OpraHUYECKUX BewlecTB B KieTke. dorocuHre3. Poib
XJIOpOIIacTOB B mporecce (orocuuTe3a. CBeToBas u TeMHOBas (hasbl.

[TponyktuBHOCTH (hoTOCHMHTE3a. BinsiHre pa3inuuHbIX (aKTOPOB HA CKOPOCTh




¢dorocunTe3a. 3HaueHne HOTOCUHTESA.

XeMOCHHTE3. Paznoobpazue OpraHU3MOB-XEMOCHHTETUKOB:
HUTPUDULHPYIOIITHE OakTepuw, Kene300aKTepuH, cepobakTepuu,
BOJIOPOJIHbIE OaKTepUU. 3HAUEHUE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Bunabl Opoxxenus. IIpoaykTel OpoxeHHS W HMX
UCIIOJIb30BaHUE YEIOBEKOM. AHA’3pOOHBIE MUKPOOPraHU3MbI KaK OOBEKTHI

OMOTEXHOJIOTUHU U BO30yIUTENN OOJIC3HEH.

AspobHbIe OpraHU3MBbl. Oranbl SHEPIreTUYECKOTO oOMeHa.
[MoaroroBurenpHBId 3Tan. [NHKOMM3 — OECKUCIOPOAHOE paCHICTIICHUE
TJIFOKO3BI.

buonornyeckoe okuciIeHne, UM KJIETOYHOE JbIXaHue. Poiap MuToXoHIpuii B
npoueccax — OMOJOTMYECKOTO  OKMCIeHHs.  LlMKiuueckwe — peakiud.
OxucnurensHoe (ocdopunupoBanue. [IpenmymecTBa a’poOHOTO TYTH
oOMeHa BemecTB mepen aHadpoOHBIM. D((HEKTUBHOCTH SHEPrETUYECKOTO

oOMmeHa

2.5

2.6

Peakuun marpuyHoro cuHtesa. I[IpMHINI KOMIIZIEMEHTAPHOCTU B PEAKLMAX
MaTpUYHOrO0  CHHTe3a. Peanu3anus  HacleICTBEHHOH  HMH(pOpMalUu.
I'eneTnyeckuii kox, ero cBoicTea. Tpanckpunuusa — maTpuuHbiid cuHTe3 PHK.
[IpyuHOMOBl TPAHCKPUIIMK: KOMILJIEMEHTAPHOCTh, AHTUIIAPAJIIEIIBHOCTD,
acUMMeTpUYHOCTh. TpaHcisauusa u e€ stansl. Yyactue TpancnopTHeix PHK B
O6uocunTese 6enka. Y cioBus buocunresa 6enka. KonnpoBanue aMHUHOKHUCIIOT.
Ponb pubocom B Onocunrese Oernka.

Opranuzanys reHoMa y HpOKapuOT U 3yKapuoT. Perynsuus akTUBHOCTH
reHoB y npokapuot. ['unoresa onepona (®. XKako0, XK. Mano). Perynsauus
0OMEHHBIX IpoIleccoB B KieTke. KieTouHslii romeocTas.

Bupycsl — HekneTouHble POpPMBI )KU3HU U 00IHUraTHble napa3utel. CTpoeHue
IPOCTBIX U CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTEpHuO(aros.

Bupychble 3a60eBanust yenoBeka, xKHUBOTHBIX, pacteHuil. CIIN/, COVID-

19, CconuaJIbHbIC U MCOIUITUHCKUC l'IpO6J'IeMBI

Knerounslii nukin, ero mepuoabl M perymauus. MHrepdasa u mMuTO3.
Oco0eHHOCTH MPOLIECCOB, MpoTeKaroIuX B nHTepdasze. [loaroroska kieTku k
nenenuto. IlpecunreTnueckuii (MOCTMUTOTUYECKMH), CUHTETHUYECKUH H
MOCTCUHTETUYECKHUH (TPEMUTOTHUECKUI) IEpUOIbl HHTEP(A3bI.

Matpuunsenii cunres JHK — pemnukaumd. Ilpunnuner permukanuu JHK:
KOMIUIEMEHTAPHOCTh, NOJYKOHCEPBAaTUBHBIA CHHTE3, aHTUIAPAJUIEIBbHOCTb.
Mexanusm permnkanuu JJTHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepst
U TernoMepasa. XpOMOCOMHBIM HAa0Op KIETKH — KapUOTHIL. JIUTUIOWIHBIA U

rarIouJHbIN Ha60pLI XpOMOCOM. I'omonoruyneie XPOMOCOMBI. ITonoBrie




XPOMOCOMBI.
I[GJIGHI/IG KJICTKU — MUTO3. CTaIII/II/I MHUTO3a U HpOI/ICXOI[ﬂH_II/IC B HUX HpOL[CCCLI.
Tunsl MuTo3a. KaprioknHes ¥ IUTOKHHE3. brojorniyeckoe 3HaYCHUE MUTO3A.
Peryssiiuss MEUTOTHYECKOTO IMKJIA KIETKU. [IporpamMmmupyemasi KJI€TOYHAs
rudeins — aIomTo3.

DyHKIMOHAJIbHASI TCHOMUKA

Opranusm Kak OHOJIOTHYECKast CUCTEMA

3.1

OOHOKIJIETOUHBIE,  KOJOHHAJIbHBIE, MHOTOKJIETOYHBIE  OpPraHu3Mbl U
MHOT'OTKaHEBbIE OPTaHU3MBI.

@DopMbl pa3MHOXKEHHSI OPraHU3MOB: Oecronoe (BKJIo4yasi BEreTaTMBHOE) U
nojoBoe. Buapl 0ecronoro pa3MHOXXEHHS: MOYKOBAHUE, CHOPYIISLINA,
dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pazmuoxkenue. IlonoBbie kineTku, miau ramersl. Meito3. Cragumn
Meiio3a. [loBenenue xpomocom B meiose. Kpoccunrosep. buonoruueckuii
CMBICII M€i103a M TOJIOBOrO Mpouecca. Melno3 U ero Mecro B KU3HEHHOM
LUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['amerorenes y :;kuBoTHbIX. [1070BBIE JKENE3bI.
OOpa3zoBaHue W pa3BUTUE IMOJIOBBIX KJIeTOK. CrepMaroreHe3 M OOTeHes.
Crpoenne mosnoBbIX Ki1eToK. OmIoqoTBOpEHHE U SMOPHUOHAIBHOE Pa3BUTHE
KUBOTHBIX.  CrHocoObl  OIUIOJIOTBOPEHMS:  HApYXXHOE, BHYTpPEHHEE.
[TapTeHorenes.

WNunuBKuyanbHOE pa3BUTHE OpraHu3MoB (oHToreHe3). Ctaguu sMOpuoreHesa
JKUBOTHBIX (Ha mpumepe Jarymku). JlpoGnenuwe. Tumbl apoGneHus.
OcobeHHOCTH ~ /IpOOJIEHUS  MJICKOINUTAIOMIMX.  3apOAbIIIEBBIE  JIMCTKH
(racTpynsanms). 3akiajka OpraHoB M TKaHEW W3 3apOJIBILIIEBBIX JIMCTKOB.
BzaumHoe BiMsHHE dYacTell pa3BUBAIOILErocs 3apojibliia (IMOpHOHATIbHAS
UHAYKIUS). 3akiajgka IUlaHa CTPOEHHS JKMBOTHOTO Kak  pe3yJbTar
UEepapXUUeCKUX B3aUMOJEUCTBUI TeHOB. BnusHue Ha ->MOpHOHAIBHOE
pa3BUTHE PA3TMYHBIX (PAKTOPOB OKPY’KaKOIIEH cpe/bl.

Poct u pa3Butue xuBoTHBIX. [locTamOpuonaneHbii mepuon. I[Ipsmoe u
HenpsiMoe pa3BuTue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bronornueckoe 3HadeHne npsiMoro U HEmpsiMoro
pa3BUTHSA, MX paclpocTpaHeHHEe B Ipupoge. Tumbl pocra KUBOTHBIX.
@akTOoppl  pEryJsilMM  pOCTa  JKUBOTHBIX M 4enoseka. Cranun
MOCTAMOPHUOHAIBHOTO pPa3BUTHSA Yy JKMBOTHBIX U uesnoBeka. [lepuossl
OHTOTEHE3a YEJI0BEKA.

PasmHoxeHne u paszButue pacreHuil. I'ameroput u cnopodur. Meiioz B

KU3HEHHOM IMKie pacteHuil. OOpa3oBaHue crop B mpolecce Meifosa.




3.2

3.3

l'amerorenes y pacrtenuil. OIIONOTBOPEHHE M DPA3BUTHE PACTUTENBHBIX
OpraHusmoB. J[BOWHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX  PAaCTEHUHU.
OOpa3zoBaHue U pa3BUTHE CEMEHH. MeXaHM3Mbl PEryJsIIMM OHTOrEeHe3a y

paCTCHI/Iﬁ H ) KUBOTHBIX

Uctopus cTaHOBIEHHMS W pa3BUTHS TE€HETHMKHM Kak Hayku. OCHOBHbIC
T€HETUYECKUE MOHATUSA U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI, aJlIeJIbHbIE
TEHbI, aJIbTEPHATUBHBIC MTPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIN MPU3HAK,
TOMO3UTOTa, TETEPO3UTOTa, YUCTas JIMHWS, THOPUABI, TCHOTHN, (EHOTHIL.
OCHOBHBIE METOJbl TCHETHKU: THOPUIOJOTHMUECKHM, ITUTOJIOTHYCCKUH,

MOJ'IeKy.]'I}IpHO-FeHeTI/I“IeCKI/Iﬁ

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH
eAMHO00pa3us THOPHIOB MEPBOTO IMOKOJICHUS. [IpaBUiIO JOMUHUPOBAHHUS.
Bropoii 3akon Menzens — 3akOH pacileruieHus: npu3HakoB. LluTonornyeckue
OCHOBBI MOHOTHOPHUHOTO CKpEIMBaHUs. | MITOoTe3a YNCTOTHI raMeT.
AHanu3upyrollee ckpemuBanue. [I[pomMexxyTouHbIi XapakTep Hacjae10BaHUs.
Pacmiennenre mpu3HakoB MpU HETIOJTHOM IOMUHHUPOBAHUH.

Jurubpunnoe ckpeurmBanue. Tpetuii 3akoH MeHenst — 3aK0H He3aBHCUMOTO
HAcJIeJ0BaHMS TPHU3HAKOB. L[MTONOTrMYECKHE OCHOBBI  JAUTHOPHUIHOTO
CKpEIIMBaHMUS.

CuennenHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuenneHHoe
HaCJIe/I0BAHKE TEHOB, HAPYIICHHUE CICTUICHHUS MEXAY reHaMu. XPOMOCOMHast
TEOPHs HACJIEICTBEHHOCTH.

I'eneTtunka nosa. XpoMOCOMHBIN MEXaHHU3M OIpEAESICHUs MoJ1a. AyTOCOMBI 1
MOJOBBIE  XPOMOCOMBI.  ['OMOraMeTHBId M  Te€TepOraMeTHBIA  MOJ.
I'eneTndeckas CTpyKTypa MOJIOBBIX XpomocoM. HacnemoBaHue NMpU3HAKOB,
CIICTIJICHHBIX C TIOJIOM.

I'enotun kak nenocTHas cucrema. [IneioTponus — MHOXKECTBEHHOE JIEMCTBUE
reda. MHOXeCTBeHHBINH arenu3M. B3ammojeiicTBie HeaJUIEIbHBIX T€HOB.

KommnemenrapHocts. Onucras. [lonumepus

3.4

B3aumoneiictBue reHotMnma W cpeapl npu  (GopmupoBaHMM  (HEHOTHIIA.
M3MeHunBOCTb MPU3HAKOB. KauecTBEHHBIE U KOJIMUECTBEHHBIE IPU3HAKHU. Buibl
W3MEHYHMBOCTH: HEHACIIEICTBEHHAs U HACJICCTBEHHAS.

Momu¢dukanonas  u3MeHUuBOCTb. Ponb  cpensl B (hopMUpOBaHUU
Mo pUKaoHHOM n3MeHunBocTH. Hopma peaxiyu npusHaka. BapuanroHHsbit
psin u BapuanmoHHas kpusas (B. HMoranncen). CpoiicTBa MoAM(UKAIIMOHHOM
WU3MEHYHBOCTH.

['eHoTHnuyeckass u3MeHYUBOCTh. CBOICTBA T€HOTHIIMYECKOW H3MEHYMBOCTH.

BI/I}ILI TeHOTHUITMYECKON N3MEHUYNBOCTH: KOM6I/IHaTI/IBHa$[, MYyTallMOHHAasd.




KomOuHatuBHass W3MEHYMBOCTh. MeHO3 U TOJIOBOM TMpOIECC — OCHOBA
KOMOMHATHUBHOM WM3MEHYMBOCTH. PONh KOMOMHATHBHOW W3MEHUMBOCTH B
CO3JJTaHHUU TeHETHYECKOT0 pa3HOO0pa3us B peieax OJTHOrO BUA.

MyTtanoHHass W3MEHYMBOCTb. Buabl MyTaluii: T'€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W MHIYLIMPOBAHHBIE MyTaluu. SnepHeie U
HUTOIUIa3MaTu4eckue myTtaru. CoMaTHuecKre U oJIoBbie MyTanuu. [IpuanHbl
BO3HUKHOBEHUsI MyTauuid. MyTareHbl W HX BIMSHME HAa OPraHU3MBbL
3aKOHOMEPHOCTH MYTALMOHHOI'O IMPOLECCAa. 3aKOH TOMOJIOTMYECKUX DPSIOB B
HacseacTBeHHoU usmenunBoct (H.M. BaBunos). BuednepHast ”3aMeHYMBOCTh

N HACJICACTBCHHOCTb

3.5

Kapuorun yenoeka. MexayHapoaHas mporpaMma HMCCIEIOBaHUsS T€HOMA
yejaoBeKa. MeToapl M3Y4YEHHs] TEHETUKM 4YEJOBEKAa: IE€HEATOrMYECKH,
OJIU3HELOBLIH, LIMTOreHETHYCCKHI, MONYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIIpHO-TeHeTUYecKkuii. COBpEMEHHOE  OmpelesieHue TIeHOTHIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHE, TI'E€HOTUIIMPOBAHUE, B TOM YHUCIE C
noMonnpto [11[P-ananu3a. HacnencrBennbie 3a001eBaHMs YellOBeKa. | eHHbIC
U XpOMOCOMHBIC OOJIE3HM 4YelOoBeKa. boJle3HM ¢  HacleACTBCHHOU
MPEAPACIIONOKEHHOCTHIO. 3HaueHne MEIHAITMHCKOMN TCHETUKHU B
MPEIOTBPALICHUM ¥ JICYCHHUH TEHETHYECKHX 3a00JIeBaHUN 4YelIOBEKa.

CTBOJIOBBIE KJIIETKH

3.6

JlomecTukanus u cenekuus. 3apokJICHUE CEIEKUUU U JOMECTUKAUK. Y YeHue
H.M. BaBuioBa o0 IeHTpax MPOUCXOXKACHUS M MHOT0o00pa3us KyIbTYpPHBIX
pacteHuil. Poip cenekuuu B CO34aHUM COPTOB PACTEHUM M NOPOJ KUBOTHBIX.
Copr, mopoaa, mramMM. 3aKOH TOMOJIOTHUYECKHUX PSJJIOB B HACIIEICTBEHHON
n3MmenunBocty H.M. BaBuiosa, ero 3HaueHue ISt CENEKIIMOHHONU PadOTHI.
Mertoabl cenekuMOHHON paboThl. VICKyccTBEHHBIH OTOOpP: MAacCOBBIA U
WHAVBUAYANbHBIN. OTambl KOMOWHAIIMOHHOM  cenekiuu. McmbiTanue
MPOU3BOJUTENCH 1O MOTOMCTBY. OTOOpP IO T€HOTHUITY C TIOMOIIBIO OLIEHKH
(deHoTHIIa TOTOMCTBA U OTOOP 0 T€HOTHUITY ¢ Iomolkko aHanu3a JJHK.
HckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CENEKIMOHHOW  paboThI.
PannanmoHHbIi M XMMUYECKHMHM MyTareHe3 Kak MCTOYHMK MYyTalUd Yy
KYJbTYPHBIX dbopm OpraHU3MOB. Ucnonb3oBanue T€HOMHOTO
penakTupoBaHus W MeToAoB pexkomOmHaHTHRIX JHK g1 momyduenus
HCXOJHOTO MaTepualia JiJisl CEJIEKLUH.

[Monyuenue momuronioB. BHyTprBHAOBas ruOpuau3aiyst. bam3kopoacTBeHHOE
CKpeImBaHue, Win HHOpuauHT. HepoacTBeHHOE CKpelBaHne, WM ayTOPHINHT.
['ereposuc u ero npuunHsl. Mcnons3oBanue rereposuca B cenekuuu. OtnanéHHas

T 1/16p1/11:[1/13au1/1;1. HpCO,Z[OJ]eHI/IC 6CCHHOILI/ISI MCXKBHJIOBBIX T I/16pI/IIlOB. I[OCTI/I)KCHI/ISI




CEJIEKLIMY PACTEHUM U KUBOTHBIX

3.7

OOBEKTbI, HCIOIb3yeMble B OHMOTEXHOJOIMH, — KJIETOYHbIE M TKaHEBbIE
KYJbTYpbl, = MHUKPOOPraHM3MBbl, MX  XapakTepUCTHKA. TpagulMOHHAsA
OMOTEXHOJIOTH: XJIeOONeueHne, MOTyYeHHE KHUCIOMOJIOYHBIX IPOIYKTOB,
BUHOAENHe. Mukpobuonorndyeckuii cuute3. OOBEKTbI MUKPOOHOIOTHYECKUX
texHojorui.  [IpomsBoiactBo  Oenka, AMUHOKUCIOT W BUTAMHHOB.
HckycctBeHHOE  OILUIONOTBOpeHUE.  PEeKOHCTpyKuMs — SHLEKIETOK U
KJIOHUPOBaHUE KUBOTHBIX. METO/ TpaHCIIAaHTALIUY SIIEP KIIETOK.

XpoMOCOMHass M TeHHas WHXKEHepus. VCKyCCTBEHHBI CHHTE3 TI€Ha U
KoHcTpyupoBanue pekomOmHaHTHBIX JIHK. JlocTmykeHuss W mepCreKTHBBI
XPOMOCOMHOM ¥ T€HHOM HWH)KeHepuu. MeaUuIMHCKUE OMOTEXHOJIOTHH.

Hcnonp3oBaHue CTBOJIOBBIX KIIETOK

Cucrema 1 MHOrooOpasue OpraHmyeckoro Mupa

4.1

buonornueckoe pasHooOpasme opranm3moB. CoBpeMeHHas cHcTEMa
oprannyeckoro mupa. [IpuHnmnel knaccudukanuu opraHu3mMoB. OCHOBHBIC
CHCTEMaTHYECKHE IPYIIIbI OPraHU3MOB.

OCco0EHHOCTH CTPOEHUS U KUZHEIEATEIbHOCTH OJTHOKJIETOYHBIX OPTaHU3MOB.
bakrepuu, apxew, OIHOKJICTOYHBIE TPHOBI, OIHOKICTOYHBIC BOJOPOCIIH,
npyrue npotuctbl. KojgoHuanbHbie OpraHu3Mel. J|BHXKEHHE OTHOKIETOYHBIX
OpraHu3MOB:  aME0OMIHOE, IKT'YTUKOBOE, pEeCHUYHOe. 3amura Yy
OJIHOKJICTOYHBIX ~ OpPraHu3MOB.  Pa3ApakMMOCTh Yy  OJHOKJIETOYHBIX

Opranu3MoB. TakcHChI

4.2

MHoOrokieTounble pacTteHus. B3auMOCBSI3b YacTel MHOTOKJIETOYHOTO
opraHu3ma. TKaHM, OpraHbl M CHUCTEMbl OPraHOB MHOTOKJIETOYHOTO
opranu3ma. OpraHu3m Kak eaMHoe uenoe. TkaHu pacTeHuid. Tumbl
pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHasi, IMOKPOBHAs, MPOBOJSINAS,
OCHOBHas, MexaHuueckas. OcCOOEHHOCTM  CTpO€HHs, (QyHKUUH U

PacCIoJIOKCHHU A TKaHEW B opraHax paCTeHI/Iﬁ

4.3

BereraruBHbple M reHepaTUBHBIE OpraHbl pacTeHHil. DyHKIMU OpPraHOB M
cuctem opranoB. Kapkac pacrenuil. J[BuKeHHEe MHOTOKJIETOUHBIX PACTCHHMN:
TpONMU3MBbI U HacTUU. [loryonieHue Boabl, yIiIEKUCIIOro ra3a 1 MUHEpaJIbHBIX
BemecTB pacteHusiMu. [lpixanue pacrenmit. Juddysus ra3zoB depes
MTOBEPXHOCTh KJIETKH. TpPAaHCIOPTHBIE CHUCTEMBI pacTeHHWW. Beiienenue y
pacTeHHi. 3amuTa y MHOIOKJIETOuHbIX pacteHuid. Kyrukyna. Cpeznctsa
[IACCUBHOU U XUMUYECKOH 3a1uThl. DUTOHIUBI.

Pa3apakuMoCTh 1 peryisinus y Opranu3MoB. Pa3apakuMoCTh U perysinus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocroBrlie BE€IICCTBA U UX 3HAYCHUC

4.5

MHOTOKJIETOYHBIE KUBOTHBIE. B3anMOCBA3b YacTeEX MHOTOKJIETOYHOTO




4.6

opranu3ma. TKaHM, OpraHbl M CHUCTEMbl OPraHOB MHOTOKJIETOYHOTO
opranuszma. OpranusM Kak efauHoe I1enoe. ['omeocta3. TkaHU KUBOTHBIX U
yelioBeKa. THUIbl >KUBOTHBIX TKaHEH: SIUTENUalbHAs, COCIUHUTEIbHAS,
MblllIeyHast, HepBHas. OCOOEHHOCTH CTpOeHUs, QYHKIUI U pacHoNIOKEeHUs

TKaHEH B OopraHax KMBOTHBIX W YCJIOBCKA

Opranel U CUCTEMBI OpPraHOB JKMBOTHBIX. (DYHKIMM OPraHOB U CHCTEM
opranoB. Omnopa Tena opranusmMoB. CkeneTbl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIi 1 BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COEIMHEHUS KOCTEH.

JIBuKEHME MHOTOKIETOYHBIX >KMBOTHBIX. [IuTanme xuBoTHbIX. IIuTanue
IIO3BOHOYHBIX JKMBOTHBIX. JlpIxaHue >kMBOTHBIX. KokHOE npIxaHHE.
KabepHoe u 1€rouyHoe JbIXaHUE.

JIpIxaHue MO3BOHOYHBIX KUBOTHBIX. JBOJIIOLIMOHHOE YCIOKHEHUE CTPOCHUS
JNETKUX IIO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenpHash CUCTEMAa YEJIOBEKa.
MexaHu3M BEHTWISILMM JIETKUX y NOTHUIL M MIIEKONHUTAIOUMX. TpaHcropT
BEUIECTB y OpraHu3MoB. TpaHCHOPT BewlecTB y >KMBOTHBIX. KpoBeHOCHas
cuctemMa u €€ opranbl. KpoBeHOCHas cucTeMa IO3BOHOYHBIX XUBOTHBIX.
Kpyru  kpoBooOpamieHusi.  DBONIONMOHHBIE  YCIOXHEHHUS  CTPOCHHUS
KPOBEHOCHOM CHCTEMBI I03BOHOYHBIX KUBOTHBIX. BhiieeHre y opranu3mos.
Brinenenue y xuBoTHbIX. CokparurenbHble Bakyosd. OpraHbsl BbIICIICHUS.
CBs3p IIOJIOCTH TeJda € KPOBEHOCHOM M BBIACIUTENBHON CHCTEMaMHU.
Boigenenue y 1MO3BOHOYHBIX JKMBOTHBIX. 3alUTa Y MHOTOKJIETOYHBIX
KUBOTHBIX. [IOKPOBBI M UX TIPOU3BOJHBIE.

PaznpaxxuMocTs ¥ peryiauus |y OpraHusmoB. PasnpaxumocTts Yy
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasgpaxumocTs u perynsauus y
MHOTOKJIETOYHBIX pacTeHU. POCTOBbIE BellleCcTBa U UX 3HAUYEHUE.

HepBhas cucrema u pediieKTopHas peryiasuus Yy MHOTOKJIETOYHBIX
KUBOTHbIX. HepBHas cuctema u €€ OTAeNbl. DBOJIOLMOHHOE YCIOXKHEHHE
CTPOEHHS HEPBHOM CUCTEMBI Y JKUBOTHBIX.

Pa3pabotka anroputmMoB U nporpamm ais 3pPexkTuBHON (HYHKIIMOHATBLHOU
AQHHOTallMM TE€HOMOB, TPAHCKPUIITOMOB, THPOTEOMOB, METa0OJIOMOB

MHKPOOPTaHHU3MOB, paCTCHHﬁ, JKHMBOTHBIX U YCJIOBCKA

OpI‘aHI/I3M YCJIOBCKA U €TI0 3J0POBLC

5.1

Opranel ¥ cuUCTEMBI OpraHoB uenoBeka. OTHENbl TOJOBHOTO MO3Ta
MO3BOHOYHBIX XKMBOTHBIX. Pedrnexc u pednexropnas nyra. besycnoBusie u
ycioBHBIe pediiekchl. ['yMopanbHash perynsuus M IHAOKPUHHAs CHUCTEMa
JKUBOTHBIX U uesoBeka. JKene3bl 3HIOKPUHHOW CHCTEMBI U MX TOPMOHBI.

[lelictBue TOpMOHOB. B3aMMOCBSI3b HEPBHOM W DHIAOKPUHHOW CHUCTEM.




lNunoranamo-runodusapHas cucrema. Peduekc u pedraexTopHas myra.

BesycnoBHbIE U YCTIOBHBIE PE(IIEKCHI

5.2

3ammrta opranusMa ot 6osiesHeil. IMMyHHas cucrema yenoBeka. KieTounslit
u T'YMOPaJIbHBIN MMMYHUTET. Bpoxnénnsiii, IpUOOPETEHHBIN
cnenuuyeckruii *UMMYHUTET. Teopus KIIOHAIBHO-CEIEKTUBHOI'O HMMYHUTETA
(IL.9pmux, ®.M.bepuer, C.ToneraBa). BocnaiurenbHblEe  OTBETHI
opranu3mMoB. Ponb BpOXIEHHONO HMMMYHMTETa B DPAa3BUTUU CHCTEMHBIX

3a001€BaHUI

5.3

KposenocHas cucrema u e€ opransl. Cep/lie, KPOBEHOCHBIE COCY/Ibl U KPOBb.

Kpyru xpoBooOpaienus. Pabota cepaua u e€ perymismus

5.4

5.5

Hpixanme uenoBeka. Juddy3us T1a30B uepe3 TMOBEPXHOCTh KIICTKH.
JlpixarenbHas cucTeMa 4esoBeka. JlpixaTeibHas MOBEPXHOCTh. Peryssiwus

JIbIXaHus. J{prxaTeabHbIe 00bEMBI
[TumeBapuTenbHas cucrema yenoBeka. OTebl TUIEBAPUTEIBLHOIO TPAKTa.
[IumeBaputenbHble  kKeae3bl. BHYTPUIIOJOCTHOE M BHYTPUKIIETOYHOE

MUIIEBApEHNE

5.6

5.7

6.1

6.2

[TokpoBbl u ux npousBoanbie. Opranbl BbiaeneHus. [louku. CtpoeHue u
¢yHkuuoHupoBanue HeppoHa. DunbTpauus, cekpeuus u oOpaTHOE
BCachlBaHME KaK MEXaHM3Mbl pabOThl OpraHoB BblaeneHUsd. OOpa3zoBaHue

MOYH Yy YCIIOBCKa

I[BI/I)KCHI/IG YyeJIoBeKa: MBIIIeuHas cuctema. CKeleTHEIC MBbIIIIBI 1 KX pa60Ta.

CTpOCHI/IC Y TUIIBI COEINHEHUS KOCTel
Teopm[ 9BOJIIOLMHU. Pa3BuTHe )XU3HU Ha 3emite

OpomtonmonHas Teopuss Y. JlapBuHa. IlpennocbulkM BO3HHMKHOBEHHS
napsuHu3Ma. JKu3Hp 1 Hay4dHas aedarenbHocTs Y. JlapBuHa.

JIBroKky1iue cuibl 3BotoLMHU BUI0B 10 Y. /lapBuHY (BbICOKasi HHTEHCUBHOCTD
pPasMHOXKEHHUsI OpPraHHW3MOB, HACJIEICTBEHHas W3MEHYMBOCTb, Oopbba 3a
CYIIECTBOBaHME, €CTECTBEHHBIH U HCKYCCTBEHHBINH 0TOOP).

Od¢opmnenne cunteTnueckoil Tteopuu sBomonuu (CTD). Helitpanphas
teopusi sBomtonuu. CoBpeMEHHass JBOJIIOIMOHHAS OWOJIOTHS. 3HaueHUe
HBOJIIOI[MOHHON TEOpHHM B (OPMHUPOBAHUHU E€CTECTBEHHO-HAYYHOM KapTHUHBI
Mupa

[lonynsamus kak 31eMeHTapHas eIuHuIa 3BOIoUU. COBPEMEHHBIE METO/IbI
OILICHKH T€HETUYECKOro pa3Hoo0pa3us U CTPYKTYphl nomynsauuid. 3menenue
reHo(oHAa MOMyNIALUN KaK 3JIEMEHTapHOE 3BOJIIOLMOHHOE SIBJIEHHE. 3aKOH
reHerudeckoro paBHosecus J[x. Xapau, B. BaituGepra.

DnemMeHTapHbIe (AKTOPHI (IBHMKYIIUE CHIIBI) ABOMIONUUA. MyTallMOHHBIN




6.3

6.4

nporiecc. KomOuHatuBHas u3MeHUMBOCTh. J[lpelid TeHOB — ciydaiiHble
HECHAIpPaBJICHHBIC M3MEHEHHUS YacTOT ajuleled B HONmyasmusx. ekt
ocHoBarens.  Murpauuu.  M3omsiuus — nomyssuui:  reorpaduueckas
(mpocTpaHCTBeHHAas ), OrooruuecKas (pEenpoIyKTUBHA).

EcrectBennblii 0oTOOp — HampaBisiomuid  (akrtop sBomonun. Dopmbl
€CTeCTBEHHOTO OTOOpa: JBWXKYIIUH, CTaOWIM3HPYIOLUINH, pa3phIBAIOIINI
(m3pyntuBHBIN). [TomoBoit oTOoD.

[TprcnocoOneHHOCTh  OpPraHU3MOB — Kak  pe3yiabTaT  MHMKPO3BOJIOLHU.
Bo3HnukHOBeHHE TPHUCIIOCOONCHMN Yy OpraHu3MoB. ApomMopdo3bl U
UM0aJalTaluu. IIpumepsl HPUCTIOCOOTICHU y OpraHu3MOB.
OTHOCHUTENBHOCTH MTPUCIIOCOOIEHHOCTH OPIaHU3MOB.

Bun, ero kxpurepuum u cTpykrypa. BupooOpa3oBaHue Kak pe3ynibTaT
MUKpO3BOJIOIHH. M305msmus — kioueBoil Gpakrop BugooOpazosanus. [lytu u
crocoObl  BUpooOpa3oBaHUWs:  aulonarpuueckoe  (reorpaduyeckoe),
CHUMIIaTPUYECKOE (SKOJIOTUYECKOE), «MIHOBEHHOE» (HOJIMILIOWIU3aLNs,
ruOpuu3anys). JurenbHOCTh HBOIIOLMOHHBIX TPOIIECCOB.

Mexanusmbl hopMHUpoBaHMs OMOJIOTUYECKOTO pa3HOOOpa3usl.

Poutb 3BOMIOIMOHHO# OMOTTOTHH B pa3pabOTKe HAYYHBIX METOJIOB COXPAaHECHUS
6uopazHooOpazus. MUKpO3BOIIONMS U KOABOJIIOIMS Mapa3UTOB U X X035EB.
Mexanusmbl (OpMUPOBAHUS YCTOMUMBOCTU K AHTHMOMOTHMKAM M CIIOCOOBI

0OpBOBI C HEl

Meroasl u3ydeHUS MakKpodBOJIONMH. [lalieoHTONIOrMYEeCKHEe  METO/bI
u3ydeHus: sBoionuu. Ilepexomupie GopMbl U (PUIOTEHETHYECKUE PSIBI
OpraHU3MOB.

buoreorpaduyeckue meTonasl u3ydeHus: sBoironuu. CpaBHeHHE (IO U
(dayHbl MaTepuKoB U OCTpoBOB. buoreorpaduueckue obmactu 3emnn. Busi-
SHIEMUKH U PEJTUKTHI.

OMOpPHOJIOTHYECKHE U CPABHUTEIHEHO-MOP(POIOTHIECKHE METObl U3YUEHUs
ABOMIOLMU. ['eHeTHUecCKue MeXaHU3Mbl HBOJIFOLIMU OHTOT€HE3a U MOSIBICHUS
HBOJIIOIMOHHBIX HOBIIECTB. [ OMOJOTHYHBIE U AHAJOTMYHBIE OpPTaHBbIL.
PynumenTtapubie opraHbl W aTaBU3MbL. MOJEKYJISIPHO-TEHETUYECKHE,
OMOXMMHYECKHE M MaTeMaTH4YeCKHEe METOIbl H3yYeHUS OBOJIOIUU.
I'omonoruuneie TEHBI. CoBpeMeHHbIE METO/bI MOCTPOEHUS
(UITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIMH M SBOJOIHS TEHOMOB.

OO0mue 3akoHOMEpPHOCTH (MIpaBmIIa) SBOMIOIMU. HeoOpaTuMOCTh IBOIOIHH.

AIIaHTI/IBHaSI paauanus. HepaBHOMepHOCTL TEMIIOB 3BOJIFOITUH

HaquLIe TUIOTE3blI IMPOUCXOKACHUA KHU3HU Ha 3emue. AOuorenes u




naHcnepMus.  JloHaydHble TOpPENCTaBIEHHS O  3apOXKIEHUU  KU3HU
(kpeaunoHu3M). ['mnore3a IOCTOSHHOTO CAaMO3APOKIACHUS JKU3HM U €€
onpoBepkenue oneiTamu @. Penu, JI. Cnamwtanmanu, JI. Ilacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.

OcHoBHbIE JTaIlbl HEOPraHUYECKOU 9BOJIIOLIUH. [Inanerapnas
(reosioruyeckasi) BOJIONUSA. XUMUYECKAsl SBOJIONMS. AOUOreHHBIA CHUHTE3
OpraHM4ecKuX BemiecTB U3 Heopranmdyeckux. OnsiT C. Mumiepa u I'. FOpu.
O6pa3oBanue moJMMEepoB W3 MoHoMepoB. KoamepBarHas rumotesa A.M.
Onapuna, runote3a nepBuuHoro OynboHa JIk. XosnelHa, reHeTuyeckas
runore3a I'. Mémnepa. Pubo3umsr (T. YUek) u runoreza «vmpa PHK» V.
['un6epra. ®opMupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.
HcTopus 3emnu 1 MeToabl €€ u3ydeHus. Mickornaemple OpraHn4eckue OCTaTKU.
['eoxponosnorus u e€ meronpl. OTHOCUTENbHAS U A0COIIOTHASI FEOXPOHOJIOTUSI.
['eoxpononoruyueckas 1kasa: 0HbI, 3pbl, HEPUO/IbL, FTTOXH.

HavanbHble sTanbl opranudeckoil sBosonuu. llosBieHne u 3BOIOLMS
NEPBBIX KJIETOK. OBONOLMS MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX
skocucteM. COBpeMEHHbIE MUKPOOHBIE OMOTUIEHKM KaK aHAJIOT TEpPBBIX Ha
3emsie coodiecTB. CTpoMaToauThl. [IpoKaproThl U 3yKapuOTHI.
[Tpoucxoxaenue sykapuot (cuMOnoreHes). IBOIOLHMOHHOE TPOUCXOKICHUE
BUpYyCOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl ABOJIONUU BBICIIMX pacTeHuil. OCHOBHBIE apoMop(do3bl
pacteHuil. Beixon pacreHuit Ha cymy. IlosBieHue CropoBbIX pPacTeHU U
3aBoeBaHne UMM cymu. CeMeHHble pacTeHus. [IponcxokieHne BETKOBBIX
pacTeHuM.

OcHoOBHBIE 3Tamnbl 3BOJIOLUUU KUBOTHOIO MHpa. OCHOBHBIE apoMOpP(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuif B3pbIB — MOSBIEHHUE
coBpeMeHHbIX TuUroB. [lepBele XopnoBble >KHMBOTHBIE. JKH3HB B BOJE.
OBoironusl MO3BOHOYHBIX. [Ipoucxoxnenne ampuOMii ©  penTUIMM.
[TpoucxoxaeHne MIEKONUTAOMMX MW OTUL. [lpuHIUD  KiIr04eBOro
apomopdoza. OcBoeHre 0eCrO3BOHOYHBIMU M MO3BOHOYHBIMHU >KUBOTHBIMHU
CyIIN.

Pa3Butre xu3HM Ha 3emile MO 3paM M NEPHOJAM: apXeu, MpOTepo30H,
naneo3oi, Me3030, KaifHO30il. OOmas xapakTepucTHKa KiIUMara |
reoJI0rH4eCKUX npoueccoB. [TosiBIeHne u pacBET XapaKTEpHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro yCIOBUS U BIMSHHE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.
MaccoBble BBIMUpPaHHUS — 3KOJOTHYECKHE KPU3UCHI mpoiioro. [Ipuynnsl u
CJIEJICTBUSL MAaccOBBIX BbIMHpaHuil. COBPEMEHHBIN 3KOJOTMYECKHI KPHU3UC,

€ro 0COOEHHOCTH




6.5

Paznensl u 3amaun antpononoruu. Meroasl anTponosoruu. CTaHOBJIEHHE
IPEJICTaBICHUH O MPOMCXOKIEHUM uenoBeka. COBpEMEHHBbIE HayyHBIE
TEOPHH.

CXxoacTBO yenoBeKa ¢ )KMBOTHbIMHU. CHCTEMAaTHYECKOE MTOJI0KEHHE YETI0BEKa.
CBuzerenbcTBa CXOJACTBA 4YEJIOBEKA € JKUBOTHBIMU:  CPABHHUTEIBHO-
Mopdonornueckue,  3MOpuonorudeckue,  (HU3MOIOro-OMOXUMUYECKHE,
nosejeHueckue. OTaMuus 4YeloBeKa OT JKUBOTHBIX. lIpsMoxokneHue u
KOMIIJIEKC CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BUTHE rOJI0BHOrO MO3ra U BTOPOI
CUTHAJIbHOU CHCTEMBI.

JBmwxymme cuibl ((pakTopbl) aHTPOIIOreHe3a: ONOIOTHYECKUe, COLUAIbHEBIE.
CooTHoleHre OMOJIOTMYECKUX U COLUANIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.
OcCHOBHBIE CTaJMM aHTPOIIOreHe3a. ABCTPAJIONMUTEKU — JBYHOTHE IPEIKU
mojen. YemoBek yMenblil, epBbIe M3TOTOBIECHUS Opyauil Tpyaa. Yesnosek
NPSIMOXOJISAIINA W TEPBBIM BBIXOJ JIOJeH 3a mpeaensl Adpuku. Yemosek
reiienpoeprekuii — o0IuMil MpeoK HeaH 1epTaIbCKOTO YeIOBEKa 1 YeIoBeKa
pasyMHoro. YesoBek HeaHepTaJIbCKUM KaK BUJ JIFOAEH XOJIO0AHOTO KJIMMaTa.
YenoBek pa3yMHBI COBPEMEHHOI'O THIIA, JIEHUCOBCKHMI YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npeenamMu AQpUKH.

OBOJIIOLIMS COBPEMEHHOr0 yesioBeka. EcTecTBeHHBIH 0TOOp B MOMYISLUAX
yejgoBeka. MyTalMoHHbBIH mnpouecc U nonumopdusm. IlomynsiuonHble
BOJIHBI, Jpeli( reHoB, Murpanus U «3(p(HEKT OCHOBATENS» B MOMYISIIHIX
COBPEMEHHOT0 YeJI0BEeKa.

Yenoseueckue packl. Ilonstue o pace. bonbimme pacel: eBponeonaHas
(eBpasmiickas), aBCTpaslo-HErpoMJHas (PKBAaTOpHAJbHAs), MOHTOJIOHIHAS
(a3maTcko-aMepuKaHcKasi). Bpems u myTu pacceneHus 4eaoBeKa 1o MIaHeTe.
EnuncrtBo denoBeueckux pac. HaydHas HecoCTOSATENbHOCTh pacu3Ma.
[TprcnocoOeHHOCTh YeIoBeKa K Pa3HBIM YCIOBHMSIM OKDPYKAIOIIEH Cpeibl.
BnusHue reorpaguueckoil cpeasl um Apelida reHoB Ha MOPQOJOTHI0 U

(bu3HO0IOrHIO YeIoBeKa

DKOCHUCTEMEI U MMpuUCymue MM 3aKOHOMEPHOCTHU

7.1

7.2

Pa3nensl u 3anaun sxonoruu. CBsi3b HKOJIOTUHU C IPYTUMHU HAYKaMHU.
Metoasl skosnoruu. IloneBsie HaOmoneHUA. DKCHEPUMEHTHl B 3KOJIOTHU:
npUpojHble U JabopaTopHble. MonenupoBaHue B HKOJOTHH. MOHUTOPUHT

OKPYKArOIIeH CpeJlbl: TIOKATbHBIN, pErHOHATBHBIN U TIT00ATBHBIHN

Okonoruyeckue (GpakTopbl U 3aKOHOMEPHOCTH UX AeiicTBus. Knaccupukarus
IKOJIOTUYECKHUX (PAKTOpOB: abmMoTHYEeCKHe, OMOTHYECKHEe, aHTPOIOTCHHEIE.
OO01mue 3aKOHOMEPHOCTH JAEWCTBUS 3Kojormdeckux (axrtopos. I[IpaBuio

munnmyma (K. npenrens, FO. JInbux). TonepaHTHOCT. DBpUOHMOHTHBIE U




CTCHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue ¢akropsl. CBer Kak sKonornueckuid Qaxrop. /[leiictBue
pasHbIX YYaCTKOB COJIHEYHOI'O CIEKTpa Ha OpraHu3Mbl. DKOJIOTMYECKUE
IpYyMNIbl paCTEHUH U KHUBOTHBIX 110 OTHOIIEHUIO K cBeTy. CUTHanbHas poJib
ceera. POTONEPUOAU3M.

Temmeparypa kak skonormueckuii (akrop. [leiicTBue Ttemmeparypbl Ha
opranusMel.  IlolikumorepMHble UM TOMOMOTEPMHBIE  OPraHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBbI.

Brnaxxnocts kak skonmormueckuil ¢axtop. IlpucrnocoOnenust pacreHuid K
noJiiep KaHuio BoHOTo Oananca. Kimaccudukarius pacTeHuil 1o OTHOMICHHIO K
BoJie. [Ipucnoco0eHus )KUBOTHBIX K M3MEHEHUIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, Ha3€MHO-BO3JYyILIHAas, MOYBEHHAs,
NIyOMHHAs TOJAIOYBEHHAs, BHyTpUOpraHusMeHHas. Du3nko-xumuyeckue
0COOEHHOCTH cpej] oOuTaHusi opraHu3MoB. llpucrnocoGienns opraHu3MoB K
KHU3HH B pa3sHbIX cpejax.

buonoruueckue putmbl. BHemnue u BHyTpeHHHE pUTMBL. CyTOuHBIE U
roguyHble puUTMbL. [IpucrnocoOieHHOCTh  OpPraHM3MOB K  CE30HHBIM
M3MEHEHUSM YCIIOBHUH KU3HHU.

XKuznennsle ¢opmbl opranu3moB. IloHartue o JKku3HEHHOH (opMme.
Kuznenusle GOpMBI PACTEHMH: J€peBbs, KyCTapHUKH, KYCTapHUYKH,
MHOTOJIETHUE TPaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHBIE (OPMBI KUBOTHBIX:
TUAPOOHOHTBI, TEOOMOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTpPOEHUsI U 00pasa
JKU3HU.

buotnueckue paxropsl. Busbl OMoTHYECKMX B3aUMOICHCTBUN: KOHKYPEHIIMS,
XUIIHWYECTBO, cuMOMO3 u ero Qopmel. Ilapasutusm, Koomepars,
MYTYaJu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxXJICOHUYECTBO).
Herpoduueckue Bzaumoeiictus (Tonuueckue, popuueckue, padbpuyeckue).
3HaueHue OMOTHYECKUX B3aUMOJIEUCTBUN JJIs CYILIECTBOBAHMS OPraHU3MOB B

cpene ooutanus. [IpuHIMI KOHKYPEHTHOTO UCKIIOUEHHUS

7.3

DKOJIOTHYECKUE XapaKTePUCTUKHU MOMYJISIUH. [Tonynsuus KaK
Ouonoruueckass cucrema. Poiab HEOAHOPOJHOCTH cpeabl, (PU3NYECKUX
OapbepoB U  ocoOeHHOCTel Ouomoruu BUIOB B  (OPMHUPOBAHUU
MPOCTPAHCTBEHHOW  CTPYKTypbl — nomyisiiuid. OCHOBHBIE  TOKa3aTeIn
MOMYJISIANA: YUCICHHOCTh, IUIOTHOCTh, BO3PACTHAs W TOJIOBAas CTPYKTYpa,
POKAAEMOCTD, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUSI.

DKoJloruueckasi CTpykrypa nomyiasiuuu. OneHKa YUCIACHHOCTH TOMYJISINH.
JlvHamuka mnonmysAmuMM M €€ peryjsauMs. DHOTHYECKMH MOTEHLMAI
nonysinud. MojenupoBaHue OMHAMUKW —Tnonysisinuu.  KpuBbeie pocrta

YHUCJICHHOCTU IIOITYJIAINHN. KpI/IBLIe BBDKUBAHMUSL. PGFYJ'ISII_[I/IH YHUCJICHHOCTHU




7.4

MOMYJISIIHAA: POJib (PAaKTOPOB, 3aBHCAIIUX M HE 3aBUCAILINX OT IIOTHOCTH.
OKoJjoru4eckue crpareruu Buaos (- u K-crparerun).

[Tonsitue 00 3KoOJIOrMYECKOM HUIE BUaAa. MecTtooOuTanue. MHOromepHas
MoJeb sKkosiorndeckor Hummu Jx. M. XaTuuncona. Pazmepbl 3K0JI0rn4eckom
Huy. [loTeHnranbHas 1 peaan30BaHHAS] HUIIIN.

Bun kaxk cucrema nomynsuuid. Apeansl BUAOB. Buapl M MX KU3HEHHbBIE
CTpaTeruud. 3aKOHOMEPHOCTH TMOBEACHUS W  MHIPAlMil  >KMBOTHBIX.

buonornyeckne nHBa3uN YY>XKCPOAHBIX BUI0B

CoobmectBa opraHu3moB. buoneHo3 u ero crpykrypa. CBsi3u Mexay
opraHuzMamu B OuolLeHO3e. DKocucTeMa Kak OTKpbITas cuctema (A.JDx.
Tencnu). yHKIMOHATBHBIE OJIOKH OPraHU3MOB B AKOCHUCTEME: ITPOAYIICHTHI,
KOHCYMEHTBI, peyleHThl. Tpopuueckue ypoBHH. Tpodudeckue Lenu u ceTu.
AbuoTtnueckue 6510k sKocucteM. [1ouBbl 1 Uibl B 3K0cucTeMax. Kpyrosopor
BELIECTB U ITIOTOK SHEPIUU B IKOCHCTEME.

OcHOBHBIE  MOKa3aTelud  dKOCUCTEMBl.  buomacca U IPOIYKIMS.
DKoJIornyeckre NupaMuibl yuces, 6MoMacchl U SHEPIUu.

HamnpapneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKlieccuu. [IepBuunble 1
BTOPUYHBIE CYKLECCHMM M UX NPUYMHBL. AHTPOIOI€HHBbIE BO3JEHCTBUS Ha
cykueccuu. KimmakcHoe coobmectBo. buopazHooOpasue U IHOJIHOTa
KPYTOBOPOTA BEILIECTB — OCHOBA YCTOMUMBOCTH COOOILECTB.

[TpuponHbIE 3KOCUCTEMBI. AHTPOIIOI€HHBIE 3KOCUCTEMBI. ATPOIKOCUCTEMA.
ArponieHo3. Paznuuusg  MeXIy ~ aHTPONOT€HHBIMHM M IPUPOJIHBIMU
HKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucreM. l'opojckas
¢dnopa u ¢dayna. CuHaHTponuszalus ropoJckoi ayssl. buonornueckoe u
XO034HCTBEHHOE 3HAYCHHE arpodKOCUCTEM u ypOOIKOCHUCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJEUCTBUN OPraHU3MOB B
OKOCHCTEMAX.

IlepeHoc »HEpruM M BELWIECTB MEXKIY CMEXKHBIMU OKOCHCTEMaMH.
YCTONYMBOCT OPraHU3MOB, IMONYJAINMHA W 3KOCUCTEM B  YCIOBHUAX

€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JAEHCTBUI

7.5

buocepa — obOmennmanerapHas o0oiouka 3eMiid, T/A€ CYHIECTBYET WIIH
cymecTBoBasia ku3Hb. Yuenue B.M. Bepuagckoro o OGuocdepe. OGnactu
6uocdeps! u e€ coctan. JKuBoe BerecTBo 6Mochepbl U ero GyHKIUH.

3aKOHOMEPHOCTHU cylecTBOBaHUs O6uocdepsl. OcobeHHOCTH OHOChephl Kak
rofanpHOM  dKocucTeMbl. JlMHamMu4eckoe paBHOBecMe B Ouocdepe.
KpyroBopoTsl BemiecTB M OMOT€OXMMHUYECKHE IHKIBI (YTJiepojaa, aszoTa).

PurmuuHnoOCTS siBIEHMIT B OHocdepe.




3onanpHOCTh Omoceprr. [loHsTHe 0 Omome. OCHOBHBICE OHMOMBI CYIIH:
TYHJIpa, XBOWHBIC Jieca, CMEIIAHHBIC U IIMPOKOJIMCTBEHHBIC Jieca, CTEMH,
CaBaHHBI, IyCTBIHM, TPONUYECKHE Jieca, BBICOKOTOpbs.  Kimmar,
PacCTUTENLHBINA ¥ JKUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa 1 QyHKITUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTSHIINATIA 1

OounocdepHbIX QyHKIHIHA

OKOJIOTUYECKHE KPU3HUChl M HUX IpUYMHBL. Bo3zgelicTBue uenoBeka Ha
ounocdepy. 3arpsi3sHEHNE BO3AYIIHON cpenpl. OXpaHa BO3Ayxa. 3arps3HeHUe
BOJIHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienue nouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. M3MeHeHune knmumara.

AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTENbHBIN U KUBOTHBIN Mup. OXpaHa
7.6 pPacTUTEIBLHOTO U )KUBOTHOTO MUpPa. OCHOBHBIE MPUHIIUITBI OXPAHBI TPUPOJIBL.
Kpacubie xuHuru. Oco6o oxpansembie mnpupoansie Tepputopuu (OOIIT).
boranuueckue cajibl ¥ 300JJ0TMYECKUE MapKH.

OCHOBHBIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA M MPUPOJIBIL.
PanmonansHoe MpUPOIONONB30BAHHE M COXpaHEHHUE OHOJOTHYECKOTrO

pa3zHooOpasus 3eMiu

YUYEBHO-METO/IMYECKOE OBECIIEUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
buonorusi, 10 xmacc: ydeOHuk: ba3oBeii u yrinyOnéuueii ypoBHu/ W.b.
AradonoBa, B.W. CuBormnasos. - 3-¢ u3f., crepeoturl. - M.: IIpoceemenue,2021.

buonorus, 11 xkmnacc: ydeOnuk: bazoBwiii u yrimyOonéuasii ypoBHH/ H.b.

AradonoBa, B.1. CuBornazos. - 3-¢ u3z., crepeorur. - M.: [IpocBemeHue

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. AradponoB U.b. buonorus. O6mias 6uonorus. bazoserit ypoens. 10—11 kiacc.
— Mockga: [Ipocsemenue, 2022. 2. benses .K., boponun I1.M., Beiconkas JI.B.
u ap. O6mas ouonorus. 10—11 kmaccel. — Mocksa: [Ipocsenienue, 2021.

2. Kamenckuii A.A., KpukcynoB E.A., Ilaceunuxk B.B. buonorus. OOmas



ounonorus. [Ipodwmnpabiii ypoBenb. 10—11 kmaccel. — Mocksa: [Ipoda,2022.

3. Kosznosa T.A., Kaiimrona I'.C. PaGouas TeTpaap no oomieit 6uonoruu. 10-11
kiaccel. — MockBa: Dk3ameHn, 2023.

4. JleonteeBa O.M., Pe3nukoBa 3.A. buonorusa. CoBpemenHslil kKype. Kanra miis
yuurtens. — Mocksa: bunowm, 2022

5. Cepree b.®. Kak ycrpoeH mup KuBol mnpupoasl. — MockBa: Mup
Hayku,2021.

6. llInapranka nns yaurens. buonorus. 10—11 kmaccest / coct. Kopanésa H.U. —
PocroB-Ha-/lony: ®@enukc, 2022.

7. UYepemunuenko MW.H. Ilpaktmkym mo oOmeit Ouonorun. — Mockaa:
Axanemus,2022

8. Suko-Tpunuinkas A.A. 3anumartenbHass Ouosorus. WmmocTpupoBaHHOE

pykoBozicTBO. — MockBa: Mann, UBanoB u ®epbep,2021.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
1. ®denepanbhblii mopTan «Poccuiickoe 00pa3zoBaHue»:

https://fgosreestr.ru/portal/

2. DnexTpoHHas 6ubimoreka Munoobpuayku Poccun:
ttp://elibrary.ru/defaultx.asp

3. Ilopraun xypHana «buosorus B mkoje»: https://biologija.niv.ru/

4. Beepoccuiickas 0JMMITAA/Ia MKOJIbHUKOB 110 OMOJIOTHU:

https://rosolymp.ru/biology


https://fgosreestr.ru/portal/
https://biologija.niv.ru/

5. Caiit Beepoccwuiickoro ¢ectuBans mkonsHbIX Hayk: https://schoolfestival.ru/

6. Hayuno-monyssipublii sxypHai «[Ipupomax: https://elementy.ru/nauchno-

populyarnaya biologiya

7. UadopmalinoHHO-aHAIUTUYECKU pecypc MunucrepcTBa npocerieHus: Pd:

https://edu.gov.ru/

8. Calit MHCTHTYyTa ITpO0OIIeM sKosioruu U 3Bosroruun PAH: http://www.sevin.ru/

9. Poccuiickas rocyiapcTBeHHas JeTcKasi OMOIMoTeKa:
https://rgdb.ru/katalog/detail.php?id=2031 from=1
10. Onnaiin-kypce no moaroroske k EI'D mo 6uosoruu: https://bio-

ege.sdamgia.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubmuoreka L{OK https://m.edsoo.ru/7f41¢292

bubarorexa L{TOK https://m.edsoo.ru/7f41cc74

IIpouee yueOHO-MeTOAUYECKOE O0ecTIeYeHHE:

3axne6nsiid, A. H. Kuura nns yrenus no oxpane npupoast /. A. H. 3axiieOHbrii—
Mockaa : [Ipocsemenne, 2010. — 165 c.

Peiimepc, H.®. OcHOBHBIE OMOJIOTHYECKHE MOHATUS U TepMUHBbI /. H. @.
Peitmepc — Mockaa : [Ipocsenienue, 1998. — 265 c.

Momuc, C. A. Kaura gus urenuns 1o 3oo0iuoruu /. C. A. Moauc.— MockBa:
[Tpocsemenne,2002.—190c.

Tpaiirak, JI. . Kaura ansa urenust o 6otanuke /. JI. U. Tpaitrak. — Mockga:


https://schoolfestival.ru/
https://elementy.ru/nauchno-populyarnaya_biologiya
https://elementy.ru/nauchno-populyarnaya_biologiya
https://edu.gov.ru/
http://www.sevin.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74

[Tpocsemenne,2000.—324c.

buonorudeckuii sHIMKIONEIUYECKUH ciioBaph / moa peaakiuei M. C.
I'mnsipoBa. — Mocksa : CoBerckast sHUMKIoneaus, 1998. — 830 ¢

buonorus. 50 TUIIOBBIX BApUAHTOB HK3aMEHALIMOHHBIX PaOOT Il MOATOTOBKU K
EI'D Tunossie TecTOBBIC 3aAaHus. / aBT. — cocT. I'. A. Boponuna. — Mockaa :
Ok3amen 2012, 2010. - 117 c. .

I".1. Jlepuep, buonorus OI'3 2021. TperaupoBounsie Bapuantsl /. T.Jlepaep —
Mocksa: Okxcmo, 2021. — 144 c.

UYepnona, H. M. Dxosnorus /.H. M. YUeproBa — Mockaa : IIpoceenienue, 1998.—
265c.

bmuanaukos, B. . 3oomnorus ¢ ocHoBamu 3kojorun /.B. Y. BauHHUKOB. —
Mocksa:IIpocsenienne,2002.190c.

Horens, B. A.. 3oonorus 6ecrio3BoHOuHBIX /.B. A. Jlorens. — Mocksa :
Bricmasmikona,1991.—600c.

Kpanusnsiii, A. I1. KpaTtkuii 300noruueckuii cioBaps /.A. I1. KpanusHsiii. —
Mocksa : Beicmias mkoia, 1991. — 327 c.

Haywmog, H. I1.. 3oomorus nozsonounsix 1.1 /.H. I1. HaymoB. — Mockga : Beicuras
mkoja, 1991. — 327 c.

Haywmos, H. I1.. 3oomnorus nozsonounsix 1.2/.H.I1.HaymoB.—MockBa:Boiciias
mkona,1991.-327c. Perukos,l.A.300m0rus ¢ ocHoBamu skonoruu /.. A.
PriukoB. — Mocksa:IIpocsemienue,2000.-251c.

Tuxomupos, ®@. K. borannka /. ®. K. Tuxomuposa. — Mockaa :



[Tpocsemenne,2000.—438c.

3aities, I'. K. [llkonsHas Baneonorus /.I'. K. 3aiineB — Cankr - [letepOypr :
HerctBo - ipecc, 2001. — 158 c. 3Bepes,

N. 1. Kaura 15 94TeHUs 10 aHaTOMUM, (PU3HOJIOTUM U TUTHEHEe uenoBeka /.M. JI.
3BepeB — Mockaa : [Ipocsemienune, 1985. — 300 c. Uycos,FO.H.

®dwusznonorust Yenoseka /.}FO. H. UycoB — Mocksa : [IpocBemenue, 1981. —240c.
TaOmuibl

boranuka

3oonorus

AHaToMus

[utonorus

['enetuka

[TopTpeTsl yueHbIX OMOJIOTOB

Kaptsl

3aroBeIHUKHY U 3aKa3HUKHA Poccun

3ooreorpaduueckast Kapta Mupa

3ooreorpaduueckas kapra Poccun

[Ipuponnsie 30861 Poccun

LleHTpbl TPOUCXOKIECHUSI KYIHTYPHBIX PACTEHUN U JOMAITHUX YKUBOTHBIX
[TpuGopsl, mpucnocobIeHUs

KomrmiekT mocynpl U mpuHAATIEKHOCTEH JTsl MPOBEEHUS Jab0OpaTOPHBIX paboT

(Bxirouaet nocyay, nmpenapoBajgbHbIE TPUHAJIEKHOCTH, HIOKPOBHBIE U



IIPEIMETHBIE CTEKJIA U JIP).

Jlyma pyunas

Mukpockon mkoiabHbIH yB.300-500
Becnl yueOHbIe ¢ pa3HOBECAMU
TepmomeTp HapyKHbBIN

TonomeTp

Mysik Tena yesioBeKa JUisl OKa3aHus MPaBUII EPBOM MOMOIIU
Monaenu

CtpoeHue miooB

buonenos nmpyna

ArporeHos

Habop moaeneit opraHoB 4yesioBeKa
Topc uenoBeka

CtpoeHnue Koxu

Ckerner uesnoBeKka pa30opHbIi
CxkeneTbl I03BOHOYHBIX JKUBOTHBIX
UYepern yenoBeka pacusieHEHHBIN
PazBuTne narymku

MuTO03 1 MENO3 KIIETKU

Tunuyaele OMOIIEHO3EI

L{MKI6I pa3BUTHS TAPA3UTHUECCKUX YepBel (HAOOp)

[TmogoBBIE TENa MIISATIOYHBIX TPHOOB



Pe3ynbTaThl HCKyCCTBEHHOTO 0TOOpA HA MTPUMEPE TUTOA0B KYJbTYPHBIX PACTCHUN
Mukponpenaparsl

Habop mukpornpemnapartos 1o pasaeny «Pactenus. bakrepun. ['puosi.
JInmaHuK»

Ha6op Mukpomnpenapatos 1o pazaeiny «4emoBex»

Ha6op Mukpomnpenaparos 1o pazueny « KuBOTHBIE

Konnekuuu u repbapuu

Bpenutenn cenbCckOX035UCTBEHHBIX KYJIbTYP

HckonaeMble pacTEHUS U ) KUBOTHBIC

Mopdo-3Koaorndeckue aganTaiuyu OpraHu3MoB K cpejie ooutanus (hopma,
OKpacka H mp.)

I'epOapun, unmoctpupyroiyue Mop}oaoruieckue, CUCTeMaTHIeCKUe MPU3HAKU
pacTeHul, 3KOJIOTUYECKHE OCOOCHHOCTH Pa3HbIX FPYIII

['epOapwii foMalTHUX pacTSHUM

XKuBbie 00BEKTHI

KomHaTHbIE pacTeHuUs MO 3KOJOTHUYECKUM TpynnamM
https://onlinetestpad.com/ru/tests/biology/10class
https://onlinetestpad.com/ru/tests/biology/11class

https://presentation-creation.ru/powerpoint-presentation/biologiya.html






