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denepanpHas pabouas mporpaMma 1o ydeOHomy mpeametry «buomorwsy»
(6a3oBBIN ypoBeHb) (mpeameTHas 001acTh «EcTeCTBEeHHO-HAyUHBIE TPEIMETHI)
(mamee COOTBETCTBEHHO — TMporpaMMa I0 OHOJIOTUM, OHOJIOTHS) BKIIOYACT
MOSICHUTENIBHYIO 3aIUCKY, COJIep)KaHHe OOYy4YeHUs, TUIAHUPYEMbIE PE3YJIbTaThl
OCBOCHHMSI MPOrpaMMbl MO OHOJIOTMH, TEMATHYECKOE IJIAHUPOBAHHE, MEpPEYCHb
(komuduKaTop) pacmpeneseHHbIX [0 KiaccaM IPOBEPSIEMBIX TpeOOBaHUN K
pe3yiapTaTaM OCBOEHHUSI OCHOBHON 00pa3oBaTeNbHOM MpOTrpamMMbl CPEIHETO
oO1ero oOpa3zoBaHusl M 3JIEMEHTOB cojepkKaHus 1o Ouosioruu. [losicHuTenpHas
3aMucKa OTpaXkaeT oOIue LEeIu U 3aa4d U3yuyeHUsl OUOJIOTHH, XapaKTePUCTUKY
MICUXOJIOTUYECKUX TMPEANOCHIIIOK K €€ H3YYEHUI0 OOYyYarolIMMUCS, MECTO B
CTPYKType Y4YeOHOTO TIIaHa, a TaKXe TMOAXOAbl K OTOOpY COJEp)KaHus, K
OTIPEJICIICHHUIO TUTAHUPYEMBIX pe3yibTaToB. CoaepkaHne oOy4eHHS pacKphIBacT
coJiep>KaTelIbHbIE JIMHUH, KOTOPbIE TIPEeAJIaratoTcs A1 0053aTeIbHOTO U3YYCHUS B
KOKJOM KJIacCe Ha YpOBHE cpeaHero oomiero obOpaszoBanus. [lmanupyembie
pEe3yNbTaThl OCBOCHHS TIPOTPAMMBI 110 OHOJOTHH BKJIIOYAIOT JIMYHOCTHBIC,
MeTaIpeIMETHBIC PEe3yIbTaThl 32 BECh MEPUOJ OOyYEHHS Ha yYPOBHE CPETHETO
oO1iero oOpa3oBaHMs, a TaKXe MNPEAMETHBIC JIOCTHMXKEHUSI OOydaromierocs 3a
KQK/JIbI 101 00yUYeHus.
MOACHUTEJBbHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHHs] TOAXO0J0B K (OPMHUPOBAHUIO COJAEPNKAHUS Y4eOHOro MpeameTa
«buonorus» cocraBwin: KoHuentyaiabHble Tonoxkenus DI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH  L€JNei, CoJepKaHMs, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKCHHUS 00 OOIIMX HEJIX U
MPUHITUIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO
oOmrero oopazoBanus B Poccuiickoit denepaiuu, a Takke MOJI0KEHUS O cielupuKe
Owonornu, €€ 3HAYEHWW B TIO3HAHWHM JKUBOM TIPUPOIABI W OOCCIICUCHHH
CYIIIECTBOBAHMS UeJIOBEUECKOTo oOrmiecTBa. COrTacHO Ha3BaHHBIM TOJOXKEHUSM,
OTIpe/IeIICHBI OCHOBHBIC (DYHKITMH IMPOTPAMMBI TI0 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Onoorum 1aét MpeaCTaBICHHE O 1eIsIX, 00 00IIel cTpaTeruu
oOy4eHHsI, BOCTUTAHUS U PA3BUTHUS 00YUAIONINXCS CPEACTBAMHU YI€OHOTO MpemMeTa
«buonorusy, onpezenser 00s3aTeNbHOE MIPEAMETHOE COACPKAHKE, €T0 CTPYKTYPY,
pacmpeneneHrue Mo pasieliaM M TeMaM, PEeKOMEHAYEMYIO MOCIIeq0BaTeIbHOCTD
U3y4YeHUs] YIeOHOTO MaTepraa ¢ y4€TOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€H, JIOTUKH 00pa30BaTEILHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00yJaroIMXCsl.

B nporpamMme 1o 6M0I0THHN TaK)Ke YIUTHIBAIOTCS TPEOOBAHUS K IIJIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM W TPEIMETHBIM pe3yjibTaTaM OOydYeHUs B
dbopmupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HABATEILHOMN



NEeATeTbHOCTH/YUEOHBIX JEHCTBUM OOYYaIOIIMXCS TI0 OCBOCHHIO COJACPIKAHUS
OHOJOrMYECKOro 00pa3oBaHUs.

B mporpamme mo 6monorum (10—11 xmaccel, 6a30BEIi YPOBEHB) peain30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B H3y4Y€HUM Ouosoruu, Onarojaps 4emy B Hei
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUM, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHSA,  IEHHOCTHBIX
OpPUEHTALUN JIUYHOCTHU, SKOJOTHYECKOTO MBIIUICHHUS, IPEACTABICHUI O 3710pPOBOM
oOpa3e >KM3HM M OEpeKHbIM OTHOUICHHUEM K OKpYy)Karolled MpUpOIHOU cpene.
[ToaToMy Hapsimy ¢ u3ydyeHHeM OOIEOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HaHWM O
CTPOEHUU >KUBBIX CHCTEM PA3HOI0 PAHra M CYIIHOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe MO OUOJIOTMH YJEIEHO BHUMAaHHE HCIIOIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM TSI PEIICHHS TPUKIAIHBIX 3a/1a4, B
TOM 4YHCJE: NPOQUIAKTUKK HACIEACTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEIUKO-
TE€HETUYECKOr0 KOHCYJIbTUPOBAHUS, 000CHOBAHUS SKOJIOTHUECKH LIEIECO00Pa3HOrO
MOBEACHUS B OKPYKAIOIIEH NPUPOJHON Cpelie, aHaIu3a BIMSHUS XO3SUCTBEHHOU
JESITEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOIAHBIX U UCKYCCTBEHHBIX IKOCHCTEM.
Ycunenne BHUMaHUS K TPHUKIAJAHON HamMpaBIEHHOCTH Y4eOHOro IMpeamMera
«buonorus» NpoAMKTOBAHO HEOOXOAMMOCThIO 00ECTICUCHHSI YCIIOBUM JIJISl pEIIICHUS
OJIHOM M3 aKTyaJbHBIX 3a]]a4 IIKOJILHOTO OMOJIOTHYECKOTO 00pa30BaHuUs, KOTOpas
npeanonaraeT (GOpMUPOBAHUE Yy OOYYAIOMIMXCS CIOCOOHOCTH aJanTHPOBATHCS K
WU3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpenHero oOmiero o0Opa3oBaHUS 3aHUMAET Ba)KHOE
mecto. OHa obecrieunBaeT (popMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAyYHOW KapTHUHE MHpA, pacIIUpsieT U 0000IIaeT 3HaHUSI O KUBOM Mpupoje, e
OTJINYMTENIBHBIX TMPU3HAKAX — YPOBHEBOW OpPraHMU3alMM W DBOJIIOLHH, CO3TAET
YCIIOBHSI  JJIs: TIO3HAHWS  3aKOHOB  JKUBOW  TMPHUPOIBLI,  (OPMUPOBAHUS
(GyHKIIMOHATIBFHOM TPAaMOTHOCTH, HABBIKOB 370pOBOTO M 0Oe30macHoro obpasa
YKU3HH, IKOJIOTUIECKOTO MBIIUICHHS, [ICHHOCTHOTO OTHOIIICHUS K KUBOW MPUPOJIC
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE TSl PEIICHHS BOCTIUTATEIbHBIX U
pa3BHBAIOMIMX  3aJad  CpeIHero oO0mero o0pa3oBaHWsA,  COIUAIMA3AINU
oOyuaroruxcs. M3ydenne 6uonoruu obecriednBaeT yCiuoBus isi (HOPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAITMOHHBIX W HWH(POPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPHI, CIOCOOCTBYET HMHTErpallii OHMOJOTHYECKUX 3HAHUH C
MIPEICTABIICHUSIMH U3 IPYTUX YICOHBIX MMPEAMETOB, B YACTHOCTH, (PU3UKH, XUMHUH U
reorpaduu. Ha3BaHHbIe TOJIOKEHUS O TpEeAHA3HAYCHUH Y4YeOHOTo MpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpENENEHUs TMOAXOJ0B K OTOOpy W
CTPYKTYPHUPOBAHHUIO €r0 COJACp)KaHUS, TMPEJACTAaBICHHOTO B TMporpamMme IIo
OHOJIOTHH.



Ot6op comepxkanus ydeOHOro mpenamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TMO3UIMHA KYJIBTYPOCOOOPA3HOTO TOMX0/Ia, B COOTBETCTBHH C
KOTOPBIM OO0yYaroImuecs: MOJDKHBI OCBOUTH 3HAHWUS W YMCHHUS, 3HAYUMBIC [IJIS
dbopMupoBaHus OOmEH KyJIbTYpHl, ONPEACIAIOMINE aJCKBATHOE TIOBEICHHUE
YeJIOBeKa B OKpY)KAIOIIeH MPUPOTHON cpene, BOCTPEOOBAHHBIC B MOBCEIHEBHOMN
KU3HH M TPAKTUYECKON AesTenpbHOoCcTH. Oc000€ MECTO B ITOW CHCTEME 3HAHUU
3aHUMAIOT DJIEMEHTHI COJIEPKaHUsI, KOTOPBIE CITy>KaT OCHOBOH 7151 (popMUpOBaHUS
NPEJCTaBICHUA O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHUpA U
IIEHHOCTHBIX ~ OPWEHTAIMSAX  JUYHOCTH, CIIOCOOCTBYIOIIUX  T'yMaHHU3aIllUU
OMOJIOTMYECKOT0 00pa30BaHUSI.

CTpyKTypupOBaHUE COJACpKAHUSA YYEOHOrO0 MaTepwalia B TIPOrpaMme IIo
OWOJIOTUM OCYIIECTBIICHO ¢ YYETOM TPHOPUTETHOTO 3HAYCHUS 3HAHWHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX >KUBOU MPUPOBI, O €€ YPOBHEBOIM OpraHU3aIuu U
HBOJIIOIUHU. B COOTBETCTBUM C 3TUM B CTPYKType ydeOHOro npeamera «bruomorus»
BEIJICJICHBI CIICIYIONINE COAEpKaTeIbHbIC TUHNN: «bronorus kak Hayka. MeToabl
HAay4YHOTO TO3HaHUsM», «KieTka kak Owomormdeckas cucteman, «OpraHu3Mm Kak
Omonornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«DBOJTIOIMS KUBON MPUPOJIBI», « IKOCUCTEMBI U TIPUCYITUE UM 3aKOHOMEPHOCTH.

[lenr m3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHHE  OOyYAOMIMMHCS 3HAHUSAMH O  CTPYKTYPHO-(PYHKITMOHATIBHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHTra W TPHUOOPETCHHE YMCHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JICMCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

JocTikenue 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 6a3oBoM
YPOBHE 00CCTICUMBACTCS PEIICHUEM CIASAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIUMHKCS CHUCTEMbI 3HAaHUH O OWOJOTHYECKUX TECOPHSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIaX, CIy>KaIIUX OCHOBOU
JUisi (POPMUPOBAHUSL TIPEACTABICHUM O E€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/aX HAyYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CHUCTEM pPa3HOTO YPOBHS OPTaHHM3AIlNH, BBIIAOIIMXCS OTKPBITUSIX ¥ COBPEMEHHBIX
HCCJIEIOBAHUIX B OMOJIOTHH,

dbopmupoBaHre y OOYy4YaIOIMIMXCSA IT03HABATEIIbHBIX, WHTEIJICKTYAIbHBIX M
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTUY HAyYHBIX B3IISIIOB, WACH M TOIXOJI0B K W3YUYCHHUIO YKUBBIX CHCTEM
Pa3HOTO YPOBHS OpPTaHHU3AINH;

CTAHOBJICHHE Yy OOydJarommxcs oOmel KyJIbTypbl, (YHKIIMOHATLHOM
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SBJICHHS OKPY>KAIOIIETO
MUpa KUBOW MPUPOJIBI HA OCHOBAHWH 3HAHUH U OTIBITA, MTOTYYEHHBIX TIPU U3YUCHUN
Ouosoruu;



dopmupoBanne y OOydYalOIIMXCS YMEHUHA WIUTIOCTPUPOBATh 3HAYEHUE
OMOJIOTHUECKUX 3HAHUM B MPAKTHUYECKON NEATEIHHOCTH YEIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHA;

BOCIIUTaHUE YOEXKIAEHHOCTH B BO3MOKHOCTH IO3HAHUS YEJTOBEKOM >KHBOM
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUS K HEH, COOIOICHUS] STUYECKUX
HOPM IIpU IPOBEICHUH OMOJIOTMYECKUX UCCIEI0OBaHUM;

OCO3HAaHUE IICHHOCTH OWOJOTMYECKUX 3HAHUN M7 TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIEJICTBUM CBOEH JESITEIbBHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIIeh cpejie,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHWE M COONIOJIGHHE MeEp MNPOQPHIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOumiero o6pasoBanust «buonorusi», mzydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s3aTENbHBIM Y4YEOHBIM IPEAMETOM, BXOIALIUM B
cocTaB IpenMeTHOM obmacTi «EcTecTBeHHO-HAyYHBIE TIPEIMETHD».

J{nst u3yueHusi OMoJIOruu Ha 0a30BOM YPOBHE CpEJIHETO 00111er0 00pa3oBaHuUs
otBoauTcs 68 gacoB: B 10 kimacce — 34 gaca (1 gac B Heaento), B 11 kimacce — 34 gaca
(1 gac B Hexemo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPABOM.
Ponb Ouonoruu B popMUpOBaAaHUU COBPEMEHHOM Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Metoabl O3HAHUS KUBOW MPUPOIbI (HAOTIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCU(pUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METO]OB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbl U UX OPraHU3aIUA.

’Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OtTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTUYECKU ), OMOCEPHBIA.

JdeMoHCTpauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKH KU3HWY», «YPOBHU OpraHU3aAIIU
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpPODJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BemlecTB B KieTke. I[loanepikanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHAS, BTOPUYHAs, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmeHTHI — OnoJoTuYecKue Katam3aTopel. CTpoeHne pepMeHTa: aKTHBHBIH
1eHTp, cyocrpatHas cnenududHocth. Kodepmentsl. Burtamunbl. Otimuuns
(GhepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (MIII0K03a, pru003a U 1€30KCUpr003a), TUcaxapuabl
(caxaposza, JlakTo3a) W mMoJucaxapunbsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununel: Tpurauuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBesie kucinorsl: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Qpynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiletouHas Teopus — mpuMep B3aUMOIECHCTBUS
ujel 1 PakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Kietka kak nenoctHas xuBasi cucteMa. OO1ye Npu3Haku KIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekynsl JIHK kak reHerumdeckuil ammapaT, cuctema
CUHTE3a OelKa.

Tunel KJIETOK: DdyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XKUBOTHOM H
IrpUOHOI KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsA CTEHKA, INIMKOKAJIUKC, UX
bynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
nr30coMBbl.  [loyaBTOHOMHBIE OpraHOWbl KJIETKU: MUTOXOHIPHUHU, TUIACTHUIBI.
[IpoucxoxieHrne MUTOXOHJpUN W TIacTul. Bunabl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHsiid HeHTp KieTku. CTpoeHue sapa: siaepHas o0o0J0vKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBL.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PactipeieieHue XUMUYECKUX DJIEMEHTOB B HEKUBOU MPUPOJEY,
«PacmpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW HPUPOIE».

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJbl BOJIb», «brocnunTes 0enka», «CTpoeHne MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHue 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHrEe pacCTUTENbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqpa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJi MPOBEACHUS
HAOJIOICHUM, H3MEPEHHM, SKCIEPUMEHTOB, MHUKpOIpENnapaTrbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpPUAIbHBIX KJIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHas pabota Ne 2. «M3ydyeHue cTpoeHUs KIETOK PACTCHUI,
KUBOTHBIX U OaKTepuil MOJ MHUKPOCKOIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, Wik MeTadoIu3M. ACCUMUIAIUS (TUTACTUYECKUI OOMEH) U
TUCCUMWIAIUSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonm3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB WM HHEPrud B NOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIil. Ponb pepmeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycnoBuid cpeibl Ha (POTOCMHTE3 U CIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHHUM.

XeMoCHHTe3. XEeMOCUHTE3UPYIole OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHUE YHEPTUU B KJIIETKE. DTaIlbl SHEPreTH4eckoro ooMeHa. I nukomnus.
bpoxenne u ero Buipl. KucCIOpogHOE OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuyeckoil MH@oOpManuMu B KJIETKE. ['@HETHMYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuHokucnor. Pomnbs pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTus Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTM CTPOCHHMSI UM KU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — Bozoyautens CITM/]a.



OOpatHast ~ TpaHCKpWILIMA, peBepTaza u  uHTerpasa. [Ipoduiakrtuka
pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMoHCTpanuM:

[Toptpetsl: H. K. Konbiios, . N. UBanosckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Metadonuzm», «MUTOXOHAPUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenre u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbld nuki Bupyca CIIN/da,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHue KIeTKn», Mojaens cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe 1 HHANBHUIYAJbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JMnnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKue OCHOBBI PAa3MHOKEHHUS W  UHAUBUIAYAJIBHOIO  pPa3BUTHS
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum muto3sa. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKu CMBICT MUTO3A.

[Tporpammupyemast ruGenb KJIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS CEJICKIIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MPOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U sIMYHMKU. OOpa3oBaHuE W PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEePMATOreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIUIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHEe (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pasButue. TuUIb
NOCTAMOPUOHAIBHOTO Pa3BUTHA: MpsMOe, Hempsimoe (IMYMHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «DopMbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meriosy, «IIpssMoe u HenmpsiMOe pa3BUTHE», «l 'amMeToreHe3 y MIECKONMUTAIOMNX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPAThI «Cnepmaro3onasl
MJICKOIIUTAIOIIETOY, «SHleKIeTka MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «J/leseHue KIeTKW», MOJIEIb
JIHK, Mmonenb MetadazHON XpOMOCOMBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy».

JlabopatopHas pabora Ne 4. «M3yueHue CTpOECHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTH M K3MEHYUBOCTh OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHsa TeHETUKU. Posib iuTonoruu
1 SMOPHOJIOTHH B CTAaHOBJICHUH TCHETUKH. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBbIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTnyeckasi CHMBOJIMKA, UCTOJIb3yEMAasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBJIEHHbIE . Menaenem.
MonorubpuHoe CKpenBaHue. 3aKoH eAuHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBAHUS. 3aKOH PaCICIUIEHU PU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oTHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHueckMe  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoib30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOHU.

CuernieHHoe HacneaoBaHue npu3HakoB. Pabota T. Moprana 1o cuerjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyieHune ClerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasi TEOpHUsI HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHrue moyia. AyTOCOMBI U TMOJOBBIE
XpoMocoMbI. ['omorametrHeie M reTeporaMeTHbie OpraHu3mbl. HacienoBaHue
MIPU3HAKOB, CLICTVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTU. BapranoHHbBIN psifi M BapualliOHHAsT KpHUBasl.
Hopma peakuuun npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBocTBa MOAUPUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIIMYECKas, W3MeHUYMBOCTh. KomOuHaThBHas
U3MEHYMBOCTh. Meio3 U TMOJOBOM TMpOIeCC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaIrmoHHas U3MEHUNBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTaluid. MyTareHHble (paKTOpBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM nu3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONPENICIICHHE TE€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKA: TeHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJIEICTBEHHOW MpPEIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue H TreHepaTuBHbe MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUEHUS TeHETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUEHUE MEIUIIMHCKOMN
TeHETHKH B MIPEAOTBPAIIICHUY 1 JICUCHUU TeHETUUECKNX 3a00JIeBaHUN YEIOBEKA.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKast
OCHOBa», «3aKOH PaCUIEIUIEHUS U €r0 HUTOIE€HETUYECKask OCHOBA», «3aKOH YHCTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpeluBaHusy, «Menosy», «B3anuMoaencTeue ajuielibHbIX TEHOB», «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eJoBeKa», «I eHeTnka moiyia», «3aKOHOMEPHOCTH
HAaCIIEJIOBaHUsI, CLUEIUICHHOTO € ToJioM», «KapuoTumnbl yeaoBeKka U >KUBOTHBIXY,
«Bunpl uzsmeHunBOoCTHY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnmemoBanue
pesyc-daktopay, «I'eHeTuka rpyIm KpoBu», « MyTalluOHHAsI ”3MEHYUBOCTHY.

O6opynoBanue: Mojaenu-ammInkanun «MOHOTHOPUIHOE CKpEIIMBaHUC,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOII 1 MUKpoTipenapart «JIpo3zoduinay (Hopma, MyTaruu GOpMbl
KpBUIbEB M OKPACKH Tela), repbapuii «I"'opox moceBHOM».



JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlaGopatopHas pabota Ne 5. «3ydeHue pe3ynpbTaTOB MOHOTHOPUIHOTO W
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas paborta Ne 6. «M3yuenue MoauUKaIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOID.

JlabopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y JIpo30(uiIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M Ipolecc. 3apOKICHUE CEJCKUUU U JTOMECTUKAIUS.
VYuenue H. U. BaBuiioBa o ieHTpax MpOUCXO0KACHHUS 1 MHOIO0Opa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KICHNS JOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBblil U MHAMBUAYAJIbHBIN OTOODHI B
CEJEKIIMM PACTEHUM U KUBOTHBIX. OIIEHKa JKCTepbepa. bIM3KOpOICTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuHus. CKpelmIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rubpuansanus u e€ ycnexu. VMIckyccTBeHHbII MyTareHes u nojayyeHue
HOJITIONIOB. JIOCTHKEHUS CENEKIIMA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak OTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITaIbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
nHxeHepus. Kietounsle KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanHoB.

Tabnuipl u cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO0Opa3us
KYJBTYPHBIX pacTeHuit», «llopoabl roMamHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzanus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0beKTh OWOTEXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».

JlaGopaTopHblie ¥ NpakTHYeCKUE PadOThI:

Okckypcust «OCHOBHBIE METOABI W JOCTHXKEHUS CENEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIIMIO, IJIEMEHHYO bepmy,



COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaToOpuIo
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBIMBalOTCSI TpPeOOBaHUSA K pe3yibTaTaM
OCBOGHMsA OOyyalolmMMHUCSA NpOrpaMM  cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISIONIME: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyMe MOTHUBAIlMM K  OOy4eHHI0  OHOJIOTHH,
I[eJICHANPAaBJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPAJAUIUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1LIEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMHM, IPUHSATHIMU B OOIICCTBE NpaBUJIaMHU M HOpPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPECHHEHW TMO3ULMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pe3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PYKOBOICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITA W OMNbITA JICSITEILHOCTH B MPOILIECCE PeAU3alli OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWIEHA POCCUICKOI0 OOIIECTBA;



OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00sI3aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOH JIESITEIIbHOCTH MPHU CO3JaHUU YUEOHBIX
MPOCKTOB, pEIICHUHW Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lad, YBaKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IpU OOCYXXJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCTh K TYMAHUTAPHON 1 BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAIIBHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOIIICHUE K MIPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IBI,
JOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHUE U
pa3BuTHE OWOJOTHM, TMOHMMAaHWS 3HAYCHHS OWOJIOTMH B IIO3HAHWUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaenHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAB0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPOIA;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHHE JINYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJUTEIISIM, CO3/JaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIECHUI;



MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbl 3[0POBbS H
IMOIUOHAIBHOTO 0J1ArONOTyYHS:

MOHMMAaHHUE U peann3aliys 310pOBOro 1 6€30MmacHOro o0pas3a *KU3HHU (310pOBOE
MUTaHKUE, COOJIIOICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHUM W OTHObIXa, peryisipHas (Qu3nMyeckas akKTUBHOCTH), OEpEKHOTrO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE 1EHHOCTU TPaBUJI HWHJIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUN U HEMPUSITHS BPEAHBIX MPUBBIUEK (YyIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AaKTHUBHOHN JESITEIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InuHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMI0O U CaMOOOpPA30BAHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJ1eCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHSI OSKOJOTUYECKOW KyJNbTYPhI: TNPUOOpPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKHM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOIIEH CPEIbl;

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIC TTPU N3YUCHUU OUOJIOTHHU 3HAHUS
M YMEHHMS TpHU PEIICHUU MpoOJieM, CBS3aHHBIX C  palldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJl  TMOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, OrOCchephl);



AKTMBHOE HENPUATHE AEUCTBUM, IPUHOCAIINX BPE OKPYKAIOIIEH IPUPOAHON
cpelle, YMEHHE MPOTrHO3UPOBATh HEOJATOMPUATHBIE SKOJOTMYECKHUE MOCIEICTBHS
PEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIM4KUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOITMYECKON KYJIbTYpHI,
OIbITA NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHUYECKOMN EATEIBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHMS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U NIO3HAHUS MUPA;

NMOHMMaHUE creruduKd OWOJIOTMM KaK HayKd, OCO3HAHHS €€ poJikd B
(GOpMHpPOBaHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U pEelIeHHH NpoOsieM
COXpPAaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIIMHBI, CO3JIaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pEecypcHble  MNPOOJIEMBI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOJA U3 INIOOAIBHBIX IKOJIOTUYECKUX MPOOIEM U
o0ecrieyeHuss  Mepexoja K  YCTOMUMBOMY — pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KHU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OHOJOTMYECKUX 3HAaHUH B LEIIX
NOBBILICHHUSI O0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIbHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPU U3y4YE€HUU OMOJIOTHH;

MMOHMMAHHUE CYHIIHOCTU METOJOB IMO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4aeMble 3HAHUA JJs aHajau3a u
OOBSICHEHHSI SIBICHUN OKPYXKAIOIIEr0o MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LEJIBIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JIs
peleHust IpoOJieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M UCCIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yueOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0yUaIOUIUXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUe
IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHu(HUKy METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAJIbHbBIE
yuyeOHble JEeHCTBUA (IMO3HABATEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaromye GopMupoBaHue GyHKIMOHAIBHON IPaMOTHOCTU M COLIMAIBHON
KOMIETEHIIMM  O0YyYarolMXcs, CHOCOOHOCTh OOydYaroluXcs HCIOJIb30BaTh
OCBOCHHBIEC MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEIHETO OOIIEro
00pa30BaHUsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOATENbHO  (QOpMyJIHMpPOBAaTH U aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPHU OCBOCHHM 3HAHMM NPUEMBI JIOTMYECKOIO MBIIIJICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIIUKU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Il 00bsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTHUBOPEUYMS B PaccMaTpPHUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBObI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsI TPEACTABICHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B M3ydyaeMbIX OHOJIOTMYECKHMX OOBEKTaxX, a TaKxKe
IPOTUBOPEUYUI PA3HOTO POAA, BBISIBICHHBIX B Pa3jIMYHbIX HHMOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3palaThiBaTh IJIAH PEIICHUs MPOOJIEMBbI ¢ YUETOM aHaIM3a MMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM AEATEIBHOCTH;

KOOPAMHUPOBATH U BBINOIHATH paOOTY B YCIOBHUSAX PEAILHOTO, BUPTYaJIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aUMOJCHCTBYS,

pa3BUBATh KPEATUBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIEI0BATEILCKHE NeHCTBUA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIEATENBHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITOMCKY METOJ0B PEHIEHUS! TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalLHUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMHU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PEIICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh LEJICHAIIPABICHHBIM MOUCK TEpeHOoca CPEeICTB U CIOCOOOB
JeHCTBUS B IPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OPUTrMHAJIbHBIE MOAXOJbl U pPELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3JIMUYHBIX UCTOYHHKAX MH(pOpManuu (TEKCTe y4eOHOTro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JUTepaTrype, OHOJOTHYECKUX CIIOBapsixX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;



bopMyIMpPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOIbI MPU TOUCKE H
otbope Omosornyeckoil mHGOpMaIuU, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTaBICHUS
ounosiornyeckor nHOopMauu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAYYHBIA A3BIK B KayeCTBE CpeAcTBa Npu paboTe C
Owonornyecko HWHPOPMANMEH: TPUMEHATH XUMHYECKHE, (HU3UYECKUE W
MaTE€MaTU4YeCKHE 3HAaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJISIAHOCTH;

BJIaJICTh ~ HAaBbIKAMU  pAaclO3HABaHWUS W 3alUThl  WHGOpPMalNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaieHne YHUBEPCAIbHBIMI KOMMYHUKATHBHBIMM J1€/iCTBUSIMU:

1) o0menne:

OCYHIECTBJISATH KOMMYHUKAIIMK BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JMCKYCCHUU N0 CYIIECTBY OOCYXJaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJECHHS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaraeMoin
3a/1a4l, YYUTHIBATh UHTEPECHI M COTIACOBAHHOCTH IMO3HUIMN APYIMX YYaCTHHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIEHWS, T[MOHMMATh 3HAYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETbh CMSATYATh KOH(PJIUKTHI U BECTU NEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIOCOOAMHU OOIIEHUS M B3aMMOJICUCTBUS, MOHUMATh
HaMEpEHUSs IPYTUX JIOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMecTHas 1esITeJIbHOCTh:

MOHMMATh M HMCHOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYATHHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPU PEIICHUN YUeOHOU 3a/1a4H;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C yd4&€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJIeHA KOJIJIEKTUBA;

NPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JIEUCTBUA IO €€ ITOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pEe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE IPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISTh IO3UTHUBHOE CTPATETMYECKOE IMOBEJECHUE B Pa3IUUYHBIX
CUTYaLMSIX, TPOSBIISITH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHUBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUAX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAaX MO OTHOLIEHUIO K KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HECHHBIX CUTYalUsX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacCHIMPATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUIH;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOoCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUN, TIOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBI B JICSITEIIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  peduIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTEIBHBIX MPOLIECCOB, UX pPE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILLICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHalIu3€ pe3yJbTaToB
NEesATEIbHOCTH;



3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJIbTaTOB
NESTEIIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIMH JPYTOro YelIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
HAy4yHbI€ 3HAHUSA, YMEHUS U CHOCOOBI IEUCTBUN IO OCBOCHHIO, HHTEPIPETAIUH U
npeoOpa30BaHUI0 3HAHWM, BUBI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3MYHbIX Y4E€OHBIX CHUTyalUAX, & TaKKe€ B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO T0J1aM 00yUYEHUSI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUsS ydueOHoro npeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOT'O MHMPOBO33PEHHUs, O BKIAJE POCCHMCKUX M
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa ISl pEICHUS )KU3HEHHBIX 3a/1a4;

YMEHUE pACKpbIBATh COJEpKAaHUE OUOJOIMYECKUX TEPMUHOB WU TOHSITHM:
KU3HbB, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeoctas (CaMOperyisiusi), ypOBHEBas OpraHu3alUsl >KUBBIX CHCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIHSA), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u y4enus (0 meHTpax MHOTO0Opas3usi u
MIPOUCXOXKIEHUS KyJIbTYpHBIX pactenuii H. V. BaBuiioa), onpenenstb rpaHuLbl KX
MPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIIO/IEHUE U
ONMCAHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHUWI, OpraHu3alus U IMPOBEACHUE
OMOJOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyEMbIMU BEIMYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pE3yJbTaTOB,
MCITIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€]aTh BHIBOJIbI
Ha OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKH BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapwWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHAa BEIIECTB M MPEBpAICHUSI SHEPTUH B KJIETKE, (DOTOCHHTE3A,
IJIACTUYECKOTO W DHEPreTMYecKkoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATBLHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HM C 1IeJIbl0 o0ecriedeHus: 0e30IacHOCTH CBOETO 3/I0pPOBbsl M 370POBbS
OKPYXAaIOIIUX JI0JIEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIeH
MPUPOIHON cpelie, MOHUMAaHHE HEOOXOAMMOCTH HCIOJIb30BAHUSI JOCTHKEHUMN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOOTIOIH30BAHNUS;

YMEHUE pellaTh DJJIEMEHTAPHbIE TEHETUYECKUE 3aJlayd Ha MOHO- U
JUTUOPUIHOE CKpEIIMBAHUE, CIEIUICHHOE HAaCIEIOBAaHUE, COCTaBIISTh CXEMBbI
MOHOTHOPUJIHOTO CKpEIMBaHUS IJIA MpeICKa3aHus HacJeAOBaHUs MPU3HAKOB Yy
OpraHU3MOB;

YMEHHUE BBIMOJIHATh JIA0OpATOpHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu pabote ¢ ydeOHbIM U Ja00OpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE KPUTHYCCKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTMYECKOTO  COACP)KAHUS, BKJIIOYAIOUIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/laBaTh COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIICHHUS,
0000611ast 6MoJIOTHYECKyt0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
HanMenoBaHme KosmuecTBo yacos
Ne pa3aesioB U TeM o - = - OcHOBHBIE BHBI 1eSITEILHOCTH
n/n s g2 g 2L IIporpamMmHoOe coaepKaHue
NPOrpamMMbl = = 2 S 3 28 o0yyaromuxcst
2 2 Eig?d
buonorus xak Hayka. CBsi3u PackpsiBaTh conep:kanre TEPMUHOB U
OMOJI0THH ¢ OOLIECTBEHHBIMH, MOHSTHUI: HAyYHOE MUPOBO33PEHHUE,
TEXHUYECKUMHU U IPYTUMU Hay4Hasi KapTUHA MUPa, HAYYHBIN
€CTECTBEHHBIMHU HayKaMH, METO/I, TUIIOTE3a, TEOPUsl, METObI
dbunocoduei, peurueit, STUKOM, HCCIIEIOBAHUS. XapaKTEPU30BaTh
ACTETUKOU U TIpaBoM. Posb Guosorun OHMOJIOTHIO KaK HAayKy, €€ MECTO H
11 buonorus kak | 0 0 B (D OPMUPOBAHUU COBPEMEHHON POJIb CpEU IPYTUX €CTECTBEHHBIX

' cHUCTEMa HayK Hay4YHOU KapTuHbI Mupa. Cucrema Hayk. [lepeuncnars paznensl
OMOJIOTNYECKUX HayK. OMOJIOTUH B COOTBETCTBHUE C
Hemoncrpauuu: [Toprpers: Y. obbexkTaMu u3yyenus. Ha3piBaTh
Hapsun, I'. Mennens, H. K. KonbioB, = BaxkHeWIIHe OTpaciu
JIx. Yorcon u ®@. Kpuk. TaGnuisr u OMOJIOTMYECKUX3HAHUN U 3a]a4H,
cxemsl: «MeTo1bl TO3HAHUS KUBOU crosuue nepea ouonornein X XI B
MIPUPOIBI»
Mertoabl MO3HAHMS )KUBOU MPUPOJIBI PackpsiBaTh coaep:kanrie TEPMUHOB U
(HabmroieHue, SKCTIEPUMEHT, MOHSATUN:HAYIHBIA METOJI, METOTbI
ONMCaHUE, U3MEPEHUE, nccaen0BaHus. XapakTepu30BaTh

12 MeTo/1p1 TO3HaHUS 1 0 0.5 KJ1accupuKalus, MoJIeTMpOBaHUE, OCHOBHBIE METO/IbI TO3HAHUSKUBOU
. )

JKUBOW ITPUPOJIBI

cTaTucThyeckas o0paboTKa JaHHBIX).
HemoncTpauuu: TaGuuibl ¥ CXeMBbl:
«MeToapIno3HaHus KUBOU
npupos». JlaboparopHsie U

MPUPO/BL: HAOTIOACHHE,
HKCIEPUMEHT, OITUCAHNE, U3MEPEHHUE,
KJaccu(uKanus, MOICTMPOBAHUE,
cTaTucTHyeckas o0opaboTka JaHHBIX




2.1

buonornueckue
CHCTEMBI, POLIECCHI
U UX U3yYEHHE

MPAKTUYECKHE PAOOTHI:
[TpakTrueckas padora Ne 1.
«Hcronb3oBaHne pa3IMuHbIX
METOJIOB MPU U3YUYECHUU
OHOJOTrN4YEeCKHX 00BEKTOBY

JKubie cucteMbl (OMOCHCTEMBI) Kak
MpeaMeT U3y4eHus OMOJIOTHH.
OTnu4ne >KUBBIX CUCTEM OT
HeopraHuueckoi npupojsl. CBoicTBa
OMOCHCTEM H UX pa3sHooOpasue.
YpoBHU OpraHu3any OMOCUCTEM:
MOJIEKYJISIPHBIN, OPraHOMIHO-
KJIETOYHBIN, OPraHU3MEHHBIN,
MONYJIALIMOHHO-BUJIOBOM,
JKOCHUCTEMHBIN
(OnoreoneHOTUYECKUIT),
o6uocdepnsiii. Hayku, nzyuatomue
OMOCHCTEMBI Ha Pa3HBIX YPOBHSIX
OpraHu3anuu. J[eMoHCcTpaluu:
Tabmuiet 1 cxeMbl: «OCHOBHBIC
MIPU3HAKHU KU3HWY», «Y POBHU
OpraHu3alH >KUBOUIIPUPOIBI.
Monens monexyinsl JJHK

PackpsiBaTh coniepkaHie TEPMHUHOB U
HOHSTHIA: cUCTeMa, OMOJIOrHYeCKast
CHCTEMa, SJIEMECHTBI CHCTEMBI,
CTPYKTypa OMOCHCTEMBI, CBOWCTBA
)KUBBIX CHCTEM, OOMEH BEILIECTB,
Pa3MHOXKEHHE,POCT, Pa3BUTHE,
HACJICICTBEHHOCTh, H3MEHYHUBOCTD,
Pa3apaKMMOCTh, SJHEPT03aBUCUMOCTH,
YPOBHU OpTaHU3AIMHU KU3HH
(Omocuctem). XapakTepu3oBaTh
NPUHIIAIBI OPTaHU3aIHA ONOCUCTEM:
OTKPBITOCTB, BEICOKASI
YIIOPS0YEHHOCTh, CAaMOPETYJISIIHS,
uepapxudHocTh. [lepedncsaTs
YHUBEpPCAIbHBIC CBOWCTBA KHUBOTO:
SIMHCTBO XUMHUYECKOTO COCTaBa,
Pa3IpaKMMOCTh, JIBIKCHHUE,
rOMEOCTa3, pOCT ¥ Pa3BUTHE,
HACJIeICTBEHHOCTh, H3MEHYHUBOCTb,
IBOTIOLUS (MIPUCTIOCOOIICHUE K
U3MEHSIOUIMMCSI YCIOBUSIM).
[TpuBOIUTE TPUMEPHI OHOCHCTEM
Pa3HOTO YPOBHS OpraHHU3alMU U
CpaBHUBATH MTPOSIBJICHHSI CBOCTB
’KUBOTO Ha Pa3HBIX YPOBHSIX.




XUMHYECKUHN COCTaB
U CTPOEHHUE KIIETKH.

XUMHUYECKUM COCTaB KIIETKH.
XUMHYECKHE DIIEMEHTBI:
MaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Boga n MuHepasibHbIE BEIIECTBA.
DYHKIIUN BOJBI U MUHEPATHHBIX
BelecTB B kieTke. [loanepxxanue
OCMOTHYECKOr0 OaaHca.

XapaxkTepru3oBaTb OCHOBHBIE
MIPOLIECCHI, TPOTEKAIOIIUE B
onocucreMax: OOMEH BEILIECTB U
MpeBpalleHe SHEPTUH,
CaMOBOCIPOU3BEICHUE,
CaMOpETYJISAIHNS, Pa3BUTHE.
CobmroiaTh npaBuia OEpesKHOrO
OTHOIICHUS KKUBOH MPUPOJIC

PackpriBaTh conepkaHie TEPMHHOB U
MOHSTHI: 3JIEMEHTHI-OMOTCHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI,
MHHEpaJIbHBIE BEIECTBA, MOJIEKYJIA
BOJIbI KaK JTUTIOJIb, BOJOPOIHBIC
CBSI3U; TUAPOPHIILHBIE H
ruipooOHbIE BEIIECTBA.
Jloka3bIBaTh €MHCTBO 3JIEMEHTHOTO
COCTaBa KaK OJIHO U3 CBOMCTB

3.1 JemoncTtpauuu: Jluarpammer:
Bonau XKUBOro. PactipenensaTe XuMndyeckue
«Pacnipenenenne XuUMHYECKUX
MUHEPAJIBHBIE COJIN . AJIEMEHTBINO TPYIIaM B 3aBUCUMOCTH
3JIEMEHTOB B HEKUBONIIPUPOIEN,
OT KOJIMYECTBEHHOTO
«Pacnpenenenre XMMUYECKUX
. MIPEJICTaBUTENIbCTBA B OPTaHU3ME;
3JIEMEHTOB B )KMBOW IIPUPOJIEN.
XapaKTepU30BaTh POJIb OT/IEIbHBIX
Tabmuie! u cxemsl: «llepuonnueckas
AJIEMEHTOB. BBIABIATH CBA3H MEXKIY
Ta0IIMIIa XUMUYECKUX dJIEMEHTOBY,
COCTaBOM, CTPOEHUEMMOJIEKYJIbI
«CTpOEHHEMOIEKYJIIBI BOJB»
XMMHUYECKOTO COETUHEHUS U €TI0
(GYHKITUSIMU B KIIETKE
benku. CocTaB u cTpoeHne 6eIKoB. PackpsIBaTh coaepkaHre TEPMUHOB U
benku. CoctaB n .
3.2 AMHMHOKHUCIIOTH — MOHOMEPHI OCITKOB. | TIOHSITHI:0€JIKH, ITOJTUMEPHI,

cTpoeHHue OeIKOB

HezameHumbie 1 3aMEHUMBIC

MOHOMEDHI,




AMUHOKHCIIOTHI. AMHHOKHUCIOTHBIH
cocTaB. YPOBHU CTPYKTYPHI
OCJIKOBOM MOJIEKYIBI (TIEpBUYHAS,
BTOpUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTYPA).
XUMHUECKUE CBOMCTBA OEIKOB.
buonornyeckue GpyHKIUN OEIKOB.
Hemonctpauuu: TabauIbl 1 CXEMBI:
«CTpoeHue MOJIEKYIIbI OelTKa.
OGopynoBaHue: CBETOBOM
MHUKPOCKOII, MUKPOTIpENapaThl

AMUHOKHCJIOTBI,IIETTUIHAS CBS3b,
HOJIUTIENTH, ICHATYpaLHsL.
XapakTepu30BaTh OCJIKU KaK KJ1acc
OpraHUYEeCKUX COCTHUHCHUII;
KJ1accu(UIUPOBATH UX 110 CTPOCHUIO
(rnoOynsipabIe U GUOPMILTSIPHBIC
O€JKM), IePeUnCIITh U
XapaKTepru30BaTh PYHKIMU OCIKOB

33

34

DepMeHTBI —
OMOJIOrTYECKHE
KaTaJNu3aTOPbI

VYraneBonwl. JInnmuasl

depMeHThI — OMOJIOTHYECKHE
karanuzaropel. CTpoeHue pepMeHTa:
aKTUBHBIN LIEHTp, cyOcTpaTHas
cneunpuyHocTs. KopepmeHTEI.
Burtamunsl. OTinuust GepMeHTOBOT
HEOPraHUYECKUX KaTaJIn3aTOPOB.
HemoncTpanuuu: TaOuuibl ¥ CXeMBbl:
«Ctpoenue pepmeHTa.
O6opynoBanue: 000pya0BaHUE IJIS
MPOBEACHUS HAOIIIOICHHH,
U3MEPEHUH, SKCIIEPUMEHTOB.
JlaGopaTopHbIe U TIPAKTUIECKHE
pabotsr: JIabopaTopnas padora Ne 1.
«M3ydyeHne kaTaIuTHYECKON
aKTUBHOCTH (pepMEHTOB (Ha puUMepe
aMHJIa3bl WM KaTaasbl)»

VYrieBopl: MOHOCAaxXapuabl (TIIOK03a,

PackpsIBaTh conepkaHre TEPMUHOB U
MOHSTHI: PEPMEHTBI, aKTUBHbIN
LIEHTp, CyOCTpaTHas Ceu(UIHOCTD,
KO(EpMEHTHI, OEJIKU-aKTUBATOPbI U
OeIKU-UHIMOUTOPBI. YKa3bIBaTh
OTINYUS (PEPMEHTOBOT
HEOPraHMYECKUX KaTalu3aToOpOB.
OOBACHATH pOJIb (HEPMEHTOB B
(YHKIIMOHUPOBAHUH JKUBBIX CUCTEM,
B IPOMBINIJICHHOCTH, B MEUIIMHE, B
MMOBCEIHEBHOM KM3HH YeJIOBEKa

PackpriBath copepkaHne TEPMUHOB




3.5

Hyxnennossie
KUCIOThL. AT®

pubo3a u ne3okcupudosa),
Jcaxaphibl

(caxaposa, J1aKTO3a) U MOoJIMCcaXapH bl
(KpaxmaJt, TJIMKOTEH, IEJUTI0JI03a).
buonoruueckue GyHKIUU YrII€eBOIOB.
JIMnu bl TPUTTUIICPUTBI,
bochomunuabl, cTeponIpl.
I'unpodunbHo-ruapoPoOHBIE
CBOMCTBA.

Buonornveckue GyHKINHU JTUTHIOB.
CpaBHeHuE YIiieBOI0B, OEIKOB

Y JIMTTHUJIOB KaK UCTOYHUKOB YHEPTHH.
JlemoHcTpanuu:

TaOmuIel U cXeMbl: «YTIEBOABIY,
«JInmaap.

Hyxneunossie kucnorst: JIHKu PHK.
Hyxneotuasl — MOHOMEpBI
HYKJIEMHOBBIX Kucio0T. CTpoeHue u
¢yuxuu JJHK. Crpoenue u
¢yuxuun PHK. AT®: ctpoenue u
¢bysakuu. Jlemoncrpanuu:
IToptpetsr: [Ix. Yorcon, @. Kpuk, M.
Yunkuuc, P. ®panxiun. Tabmuib u
cxeMbl: «HyKIeMHOBBIE KUCIIOTHI;
JIHK», «buocunre3 Oenka,
«Ctpoenue mosiekysibl ATDy.
O6GopymoBaHue: CBETOBOM
MHKPOCKOII, MUKPOITpENapaThl

Y TIOHSITUI: yTJIEBOIBIL,
MOHOCaXapuIbl,

JUcaxapyubl, MOIHCAXapUIbL,
TIII0K03a,

pubo03a, 1e30Kcupudo3a, caxaposa,
JIAaKTO3a, MAJIbTO34, LIEJUTI0JI03a
(keT4arka), Kpaxmal, TITUKOreH;
JTUTHIBI, TPUTIUICPUIBI (GKAPBI,
Macna),

bochomunuabl, CTEpOUIbI.
XapakTepu30BaTh yrieBOIbI,
JUNHUIBI KaK KJIACCOPTaHUYECKUX
COETUHEHUH.

Knaccudunuposats yrieBoas 1
JIUTIVJTBI

10 CTPOEHUIO; IEPEUUCIISITh (PYHKIINUU
YTJIEBOJIOB U JIMITHJIOB.

PackpeiBaTh copepkaHue TEPMUHOB U
MOHATHUI: 1€30KCUPUOOHYKIIEHHOBAs
kucnora (JJHK), pubonyknennonas
kucnorta (PHK), nykneorun,
MOJINHYKJIEOTH/IHAS LIETh
(MOMUHYKIIEOTH ),
KOMILIEMeHTapHOCTh, pyHkuuu JJHK
(XpaHeHue u niepegayda
HacJeICTBEHHON HH(OpMaIim);
Buael PHK (undopmanmonnas,
TPaHCIIOPTHAsI, puOOCOMabHAas);
ageHosunTpudocdar (ATD),
MaKpOd3pruyecKast CBA3b.




I/ICTOpI/IH 1 METOABI

[{uTosorus — Hayka O KIIETKE.
Knerounas Teopus — npumep
B3aMMOJICHCTBHS UCH U (PaKTOB B
Hay4HOM ITO3HAaHUHU. MeTo/bl
M3y4eHUs KJIETKH. J[eMOoHcTpanuu:
IToptpetsi: A. JleBenryk, P. I'yk, T.
[lIBanH, M. llneiinen, K. bap, P.

XapakTepu3upoBaTh HyKJICUHOBbBIC
KHCIIOTHI KaK XUMHYECKHe
COCJIMHEHHS U HOCUTEU
HACJIEICTBEHHOW MH(OpMaLUK.
OtmeuaTs 0COOEHHOCTH CTPOEHUS
MOJIEKYJI HYKJIEUHOBBIX KUCJIOT
(IHK, PHK) u AT®. Cxematuuecku
n300pakaTh CTPOCHUE HYKJICOTH/IOB,
MOJIEKYJT HYKJICMHOBBIX KUCIOT, AT®

PackpeiBaTh copepkaHue TEPMUHOB U
MOHSTHUM: KJIETKA, IUTOJIOTHS;
pacKpbIBaTh COJIEPKaHNE
ITOJIOKEHUHKIIETOYHOU TEOPHH.
[lepeuncnsats U XxapakTepu30BaTh
OCHOBHBIE METO/IbI U3yUYEHUS KIETKH:
(IpUTOTOBIIEHUE CPE3OB,

3.6 W3YYEHHUS KIIETKU. .
Bupxos. O00pynoBaHue: CBETOBOM OKpalIMBaHUE, MUKPOCKOIIMPOBAHUE,
Knerounas reopus
MHUKPOCKOII, MUKPOIIpENapaTsl LHEHTPUPYTUPOBAHUE,
PaCTUTEIBHBIX, )KUBOTHBIX KYJIbTUBUPOBAHHUE KJIETOK U TKaHEH)
nbaKkTepUAIBHBIX KJIETOK; PUCYHKHU C
MHUKpodoTorpadusiMu KIeTok,
MOJIy4E€HHBIE C TOMOIIbIO CBETOBOIO
1 DJIEKTPOHHOT'O MUKPOCKOIIa
KreTtka kak nenoctHas xuBast PackpeiBaTh copepkaHie TEPMUHOB U
K cuctema. O01IMe NPU3HAKY KIIETOK: MOHATUH:KJIETKH (9yKapuOTHUYECKas,
JIeTKa Kak
3aMKHYTasl Hapy>kKHast MeMOpaHa, MIPOKapUOTHYECKas ), lNIa3MaTHYeCcKas
3.7 [EJIOCTHAS KUBas

CUCTEMA

MonekynblJIHK kak renernueckuii
amnmnapar, cucteMa CMHTe3a Oemka.
THIIBI KIIETOK: yKapuOTHYECKas U

MeMOpaHa (Tia3mMaiemMma),
INIMKOKAJIUKC, TPAHCIOPT BEIIECTB
(maccuBHBIN, aKTUBHBIN ), SHIOLUTO3




3.8

Crpoenue
DYKapUOTHYECKOM
KIIETKU

npokapuoTryeckasi. OCOOEHHOCTH
CTPOCHHS MPOKAPHUOTUUECKON

kieTku. Kietounas creHka OakTepwid.

CtpoeHne 3yKapuOTHYECKON KIIETKH.
OCHOBHBIE OTJINYMS PACTUTEIIBHOM,
KUBOTHOU M TPUOHOM KIICTKH.
IToBepXHOCTHBIE CTPYKTYPBI —
KJIETOYHAs! CTEHKA, INIMKOKAJIUKC, UX
¢bynkuuu. [InazmaTrueckas
MeMOpaHaee CBOMCTBA U (PyHKIIWH.
Hemonctpanuu: [TopTpetsi: A.
JleBenryk, P. I'yk, T. IlIBanH, M.
[neitnen, K. bap, P. Bupxos.
Tabmuist u cxemsl: «CTpoeHue
JIYKapUOTHYECKOU KIIETKN»,
«CTpoeHHe )KUBOTHON KIETKU»,
«CTpOoeHHEe paCTUTEITHLHON KICTKN,
«CTpoeHne MPOKapuOTHIECKOM
kjeTkny. O0opyI0BaHUE: CBETOBOM
MHUKPOCKOII, MUKPOIIpENnapaThl
pacTUTENbHBIX, dKUBOTHBIX U
OaKTepUaIbHBIX KIETOK

[uTomna3zma u ee OpraHou/IbI.
OnHOMeMOpaHHbIE OPraHOU/IbI
kierku: DIIC, annapar [N'onbmxwy,
nu3ocoMbl. [TonyaBTOHOMHBIE
OpraHOU/Ibl KJIETKH: MUTOXOH/IPUH,
mactuasl. [IpoucxoxaeHne
MUTOXOHJIPUH U TUTACTH/I.
Buapimnactua. HememOpanubie

(paromuTo3, MUHOIKTO3), SK3OIMHUTO3,
KJIETOYHAs! CTEHKA, HYKJICOU .
CpaBHHBaTh MEX Ty COOOM
AyKapuOTHYECKHE
UIIPOKAPUOTUYECKUE KIIETKH;
OTMEYaTh CXOJICTBO M Pa3IN4Us B
CTPOCHUH KJIETOK OaKTepHii,
KUBOTHBIX, PACTEHUH ¥ TPHOOB

PackpeiBath cojiepkaHre TEPMHUHOB U
MOHATHI: [IUTOTUIa3Ma, OPTaHOU]IBI,
snjomIazmMaTudeckascersb (O11C),
anmapat [ oJIb/IKH, TU30COMBI,
BaKyOIlb, MUTOXOHJIPHH, TTACTHIBI
(XJI0pOILIACThI, XPOMOTLIACTHI,
JIEHKOIIIACTHI ), PUOOCOMBI,
MUKPOTPYOOUKH, KIIETOUHBIH IEHTP




OpPTraHOU[IbI KJIETKH:
pUOOCOMBI,KJICTOYHBIN IIEHTP,
LEHTPUOIU,PECHUYKU, K'Y THKH.
OYHKIMH OPraHOUJOB KIIETKH.
Bxutouenus. SAapo — peryiasiTopHblil
ueHTp kietku. CTpoeHue sapa:
siepHasi 000JI049Ka, Kaproria3ma,
XPOMAaTHH, SAPBIIKO. XPOMOCOMBI.
TpaHcmopT BemecTB B KIIETKE.
Hemonctpauuu: [loprpersr: A.
JleBenryk, P. I'yk, T. IlIBanu, M.
[neitnen, K. bap, P. Bupxos.
Tabnuis! u cxemsl: «CTpoeHue
IYKapUOTHUECKON KIETKU,
«CTpoeHue )KUBOTHON KIETKU,
«CTpoeHHEe paCTUTEIHLHON KICTKN,
«CTpoeHne MpoKapruOTHIECKOM
KIETKN», «CTpOeHHE Aapa KICTKIY.
O6opynoBaHue: CBETOBOM
MHUKPOCKOII, MUKPOTIpENapaThl
PaCTHTENHHBIX U )KUBOTHBIX KJIETOK.
JlabopaTopHbIe U MTPAKTUIECKHE
pabotel: JlabopaTopHas padota Ne 2.
«M3ydeHne cTpOeHUs KIETOK
pacTeHMi, KUBOTHBIXU OAKTEpUi MO
MHKPOCKOITOM Ha TOTOBBIX
MUKpOTIpernaparax u ux OrmucaHue»

(ueHTpocoma), pECHUUYKH, )KT'YTHUKH,
BKJIIOUEHUS, SAPO, AJIepHAs
000J104Ka, KapuoIia3Ma, XpOMaTHH,
STIPBIIIKO, XpPOMOCOMBL. ONTUCHIBATH
CTPOCHHE FYKAPUOTHYECKON KIIETKU
0 U300PAKEHUSIM U HA
MUKpOIpernaparax;
KJIACCU(UITUPOBATH OPTAHOUIBI B
3aBHUCHUMOCTH OT OCOOEHHOCTEH X
cTpoeHus (0JHOMEeMOpaHHEIE,
JIBymMeMOpaHHbIe, HeMeMOpaHHbIE);
OTUCHIBATh (PYHKIIMH KaKIOTO
OpraHoujia B KJIETKE.
XapakTepu30BaTh KIETOYHOE SIPO
KaK MECTO XpaHeHUsI, epeadn
(ynBoeHHE XpOMOCOM) U pealu3aliuu
(TpaHCKpHMILIMS) HACIEICTBEHHOM
nH(popManuu KIeTku. [lepeancnsaTs u
OTHCHIBATh KOMIIOHEHTHI SApa U UX
¢bynkunu; CxeMaTHuHO U300paXkaTh
CTPOECHUE PACTUTEIBHON U )KUBOTHOM
kIeTkd. OOBIACHATH OMOJIOTHYECKOe
3HAa4YCHHE TPAHCIIOPTA BEIIECTB B
KIIETKE

KusHeneaTeabHOCTD
KIETKH

0.5

OOMeH BelecTB, WM METa00JIN3M.
Accumusanus (TU1aCTHYECKUM
00MEH) U JTUCCUMUJISTINS

PackpeiBaTh copepkaHHe TSPMHUHOB U
IMOHSTUN: OOMEH BELIECTB U
MIPEeBpAICHUE SHEPTUN




Pasmuoxenune u
VHIUBUYAIbHOE
pa3BUTHE
OpraHu3MOB

0.5

0.5

(3HEepreTuyecKuit OOMeH) — JIBe
CTOPOHBI €IMHOTrOIpoIecca
MeTaboau3ma. Poiib 3akoHOB
COXPaHEHMsI BELIECTBA U SHEPIUHU B
MOHMMaHUM MeTaboau3Ma. THIbl
0oOMeHa BEIIeCTB: aBTOTPOHBIN U
rereporpodHbIid. Poib pepMeHTOB B
oOMeHe BEIIECTB U IPEBPALCHUH
SHEPIruM B KieTke. POTOCUHTES.
CaeroBas u TeMHOBast (ha3bl
¢dorocunresa. Peakuuu GorocunTesa.
DddexTuBHOCTH hOTOCHHTESA.
3HayeHue POTOCHHTE3A IS KU3HU
Ha 3emie. BimsHue ycnoBuil cpeapl
Ha (OTOCUHTE3 U CTIOCOOBI
MOBBILLIEHUS €r0 MPOJTYKTUBHOCTH Y
KYJIbTYPHBIX PaCT€HHIU. XEMOCUHTE3.
XeMOCHHTE3UPYIOIIHNE OaKTEepHH.
3HauEHUE XEMOCHHTE3Aa IS KU3HU
Ha 3emie. [lemoHcTpanyu:
[Toptpetsr: K. A. Tumupsizes.
Tabnuubl U cxembl: «XJI0POILIACTY,
«DOTOCUHTE3»

DHepreTuvyecknii 0OMeH B KIIETKE.
Pacuieruienne BeniecTs, BeIICICHUE U
AKKyMYJHUPOBaHUE YHEPTUU B KIIETKE.
DTansl SHEPreTUIECKOro 0OMeHa.
I'mukonus. bpoxkeHueun ero BUIbI.
Kucnoponnoe okucienue, uim
KJeTo4YHOe npIxaHue. OKHCIUTEIbHOE

(MeTabonu3M), aCCUMUTISIINS,
IJIaCTUYECKUN OOMEH,
JUCCUMIIALINSA, YHEPTeTUYECKUI
obmeH, porocunTes, (hoTONIN3,
dhochoprnpoBaHue, NIEPEHOCUUK
MIPOTOHOB, XeMOCUHTe3. ONHUCHIBATh
(oToCcHHTE3, MPOLIECCHI,
MPOTEKAIOIINE B CBETOBOM U
TeMHOBOI (haze. BBIIBIATH
MPUYUHHO-CJICICTBEHHBIC CBS3U
MEX/1y TMOTJIOIIEHUEM COTHEYHON
SHEPTUH XJIOPOPUIIIOM U CUHTE30M
Mmouiekyn AT®. CpaBHuBaTh
HCXOJTHBIE BEIIECTBA, KOHEUHbBIE
MIPOYKTHI M YCIIOBUS TPOTEKAHHUS
peakiuii CBeTOBOM 1 TEMHOBOM (Da3bl
¢orocunTesa; CpaBHUBATH
(hOTOCHHTE3 U XEMOCHUHTE3.
OnenuBaTh 3HaueHUE (HOTOCUHTE3A U
XEMOCHHTE3a JJIs KU3HU Ha 3emiie

PackpsiBath copepkaHne TEPMHHOB U
MOHATHIL: SHEPreTHYecKUil OOMEH,
TJIUKOJIU3, MOJIOYHOKHCIIOE
OposkeHue, CIUPTOBOE OPOKEHNE,
OHOJIOrMYECKOe OKUCIICHHE,
KJIETOYHOE JIbIXaHHe, TUCCUMUIISIINS,
dbepmeHT. XapakTepru3oBaTh 0OMEH




HacnenctBeHHocTh
Y U3BMEHYHUBOCTD
OpraHU3MOB

0.75

2.25

bochopunupoBanue.

D¢ hEeKTUBHOCTh IHEPTETUIECKOTO
obmena. [lemonctpanmu: Tabmuibr u
cxeMbl: « TUIBITUTaHUS Y,
«Metabonmu3my», «MHUTOXOHIIPHUS,
«QHepreTuuecKuii 00MeH»

Peaknun MaTpu4HOro CHHTE3A.
I'enernueckas uadopmarus u JTHK.
Peanuzanus reHeTHYECKOU
nH(OpMAaILIUY B KIIETKE.
TI'eneTnyeckuii KOJ HErOCBOMCTBRA.
TpaHcKpUNIIKs — MATPUYHBIN
cunte3PHK. Tpancusus —
ouocuHTe3 OeaKa. DTaIbl

BEIIECTB U MPEBPAILCHUE SHEPTHH
(MeTaboIM3M) KaK OJTHO UX CBOMCTB
xuBoro. [lepeuncnsats ocooeHHOCTH
IJIACTUYECKOTO U SHEPreTHUYECKOTr0
oOMeHa B KJIETKe; YCTaHaBJIMBATh
B3aMMOCBSI3b MEX/y HUMHU.
PaznuuaTh TUIIEI 0OMEHA BEIIECTB B
KJIETKE: aBTOTPO(HBIN U
rerepoTpodHbIil. OMUCHIBATH TAITBI
SHEPreTUYecKoro oOMeHa
(MOATrOTOBUTENBHBIN,
OCCKUCIOPOAHBIN, KHCIIOPOIHBIN) 1
CpaBHUBATh UX MEXKIY cO00il.
XapaKkTepu30BaTh PEaKLUU
IJIMKOJIN3a, OPOXKEHUS, KIIETOYHOTO
JIBIXQHUST; BBISABIISTH IPHYUHHO-
CIICZICTBEHHBIE CBSI3U MEKITY
TJTUKOJIN30M, KIICTOYHBIM JBIXaHUEM
1 cuHTE30M MOJEKYIATD.
CpaBHuBaTh 3pPEKTUBHOCTD
0ECKHCIOPOHOTO UKUCIOPOIHOTO
ATAroB

PackpeiBath conepkaHre TEPMUHOB U
MOHATHN: T'eH, TCHETUUYCSCKUN KO,
MaTpPUYHBIA CUHTE3, TPAHCKPUIILIHS,
TpaHCHALUs, KOJOH, aHTUKOJIOH,
pubocoma, IieHTpaIbHas 10TMa,
MOJICKYJISIpHAst OMOJIOTHSI.
Onpenensatb CBOMCTBA TEHETUYECKOTO
KoJa (TPUILIETHOCTh, OJTHO3HAYHOCTb,




TPaHCIIAI U, BBIPOXKXJICHHOCTH, YHUBCPCAJILHOCTD,

KoaupoBanueamunokucinor. P onp HEMEePEeKPbIBAEMOCTb,

prubocoMB OMocuHTE3e OemKa. HETMPEPHIBHOCTD). ONUCHIBATH ATAIBI
Hemounctpanuu: [Toptpetsr: H.K. peanu3anuu HacJieICTBEHHOM
KonbroB. Tabnuiisl U cXeMsl: uHpopmanuu B kiaeTke. CpaBHUBATD
«Ctpoenue IHK», «Ctpoenune u peakuy MaTpUIHOI O
¢byHKIHOHMpOBaHUE reHay, «CUHTE3 cunrezamoniekyn PHK u Genka B
ocnkay, «Pemukamnus JTHK», KJIETKE

«["eneTnuecKuii KOI».
O6opynoBaHue: MOIETHU-
anmiukanun «Y asoerue JHK u
TpaHCKpUIILIHS», «buocuHTE3 OemKay»

PackpsiBaTh conepikanre TEPMUHOB U
Cenexuus Kak HayKa U Ipoliecc. .
MOHSATUIN: CENEKIHs, COPT, MOPOJIa,
3apoXxaeHUE CENEeKIIUU U
ITaMM, JIOMECTUKALUS, NN
nomectukanus. Yuyenue H. U.

BaBuioBa o 1ieHTpax MHOrooOpasus
U TIPOUCXOXKIEHUS KYIbTYPHBIX
pacteHuil. LleHTpbI mporcxXoKIeHus

OJIOMAIIIHUBaHUE, IEHTPBI
MHOT000pa3us U MPOUCXOKIACHUS
KYJIBTYPHBIX PACTEHHH U )KUBOTHBIX,

ruOpuIu3aIys,
JOMAITHUX KUBOTHBIX. CopT, moposa,

Cenekrus HCKYCCTBeHHBIMOTOOP. Ha3wiBaTh 1
mrtamMm. JleMonctpanuu: [lopTpeTsi:
OpraHU3MOB. CpaBHHMBATh OCHOBHBIE
3 0 0 H. U. BaBunos. TaOMHIIBI U CXEMBIL:
OCHOBBI ATanbIpa3BUTHS CeleKIuu. M3marath
kapta «lleHTpsl MHOTOOOpa3us U
OMOTEXHOJIOTHHI yuenue H. 1. BaBunosa o nenrpax

IIPOUCXOXKACHHUS
KYJIbTypHBIXpacTeHui», «[lopos
JIOMAIIIHUX KUBOTHBIX», «CopTa
KYJIBTYPHBIX pacTeHUII».

MIPOUCXOKACHUS KYJIbTYPHBIX
pacTeHuil; pa3nuyaTh LEHTPhI Ha
KapTe MUpa, CBSA3bIBATHUX
MECTONOJIOKEHUE C OYaramu
O6opynoBaHue: MYJISDKU TUTOZIOB U .
BO3HHUKHOBEHHUSAPEBHEUIITHX
uuBuIn3anui. CpaBHUBATh COpPTa

KYJIbTYPHBIX PACTEHH, TOPOIbI

KOPHEIJIOI0B AUKUX (hopM 1
KYJIbTYPHBIX COPTOB PACTEHUI;




repbapuii «CelbCKOX03SHCTBEHHBIC
pacTeHus»

IOMAIIHHX KUBOTHBIX U UX
TUKUXIpeakoB. OLeHUBaTh POJh
ceJIEKLIMHU B 00eCIIeueHN
MIPOJIOBOJILCTBEHHOM 0€30MacHOCTH

4eJI0BEUECTBA
8 PesepBHOe Bpemst 1 0 0

OBUIEE KOJIMYECTBO

YACOB I10 34 3.25 4.75

[TPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Koutpoasubie IIpakTuueckue A p
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOM
npupojsl. [IpakTudeckas padora
brp P P bubmuoreka [{OK
2 No 1 «Mcnionb3oBanue pa3anyHbIX 1 0 0.5
https://m.edso00.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cuctemsl, | 0 0 bu6mmoteka IIOK
MPOLIECCHI U UX U3YYCHHE https://m.edsoo.ru/863e6564
4 XuUMHYECKUM COCTaB KJIeTKU. Boia | 0 0 bu6mmoteka IIOK
Y1 MUHEPAJIbHBIE COIU https://m.edsoo.ru/863e674e
but6mmoreka [IOK
5 benku. CoctaB u cTpoenue 6enko 1 0 0
HICH- LOCTAB H CTPOCHHE BElRoB https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue 1 0 0.5 bubnuotexa [JOK
KaTAJINTUYECKON aKTUBHOCTHU ' https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMHIIa3bl
WJTH KaTamas3bl)»
bub OK
7 VYraesoanl. JIumuasl 1 0.5 0 nosmorexa I

https://m.edsoo.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubnunoreka LIOK

8 Hyxreunoseie knciorst. AT® 0 0 https://m.edsoo.ru/863e6d5c
9 Hcropust 1 MeTObI U3yUEHUS 0 0 bubnmoreka [JOK
kietku. Knetounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak 11eyocTHas XuBast 0.5 0 bubmuorexa [JOK
cucremMa https://m.edsoo.ru/863e8d78
CrpoeHnue 3yKapuoTUYECKON
kieTku. JlabopaTopHas padota No 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0 0.5 https://m.edsoo0.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTpEnapaTax U ux
OTHCAHUE»
bu6mmoreka IIOK
12 OOMEeH BEIIECTB UM META00IN3M 0.5 0 hitps://m.cdsoo.ru/863¢766¢
bu6mmoteka IIOK
13 Potocniites. Xemocunres 0 0 https://m.edsoo.ru/863e7c98
. bubmuoreka [JOK
14 JHEpreTHICCKui oOmenH 0.25 0 https://m.edsoo.ru/863¢e7aae
JKvi3HEHHBII UK KIETKH.
Jlenenue kneTku. MuTos.
s JlaGoparopHas pabota Ne 3 0 0.5 bubmuorexa [IOK
«Habnronenne MuTo3a B KJIeTKax https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIlIka JyKa Ha
TOTOBBIX MUKPOTIpETapaTax
16 buocunTe3 Oenka. Peakmms 0.25 0 but6mmorekxa [IOK
MaTpUYHOI'0 CHHTE3a https://m.eds00.ru/863e796e
17 Tpaucnsius — OuocuHTe3 Oenka 0 0 bubmmorexa HOK

https://m.edsoo.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

13 Hexnerounsie hopmbl )KU3HH — 0 0 Bu6mumotexa [JOK
BUPYCHI https://m.edsoo.ru/863e7540
bubnunorexa LIOK
19 @opMbI pa3MHOKEHUSI OPTaHU3MOB 0 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6nmmoreka [IOK
20 Meti 0 0
cnos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. ONI010TBOPEHHUE.
)1 JlaGopaTtopnast pabora Ne 4 0 0.5 bubnnorexa [JOK
«M3y4yeHne cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
2 WunuBuayansHOe pa3BUTHE 0.5 0 bubmuoreka [IOK
OpraHHU3MOB ' https://m.edsoo.ru/863e8436
I'eneTrika — Hayka o
23 HACJIEJICTBEHHOCTH U 0 0 bubmmorexa [TOK
A https://m.edso00.ru/863e8612
W3MEHYUBOCTH
3aKOHOMEPHOCTHU HACIEAOBAHUS
24 1| I/13HaKO]I: Mounoru6 I/II[ HOE 0 0.5 bubamorexa LOK
P ‘ e ' https://m.edsoo.ru/863e8878
CKpELIMBaHUE
UTHOPUTHOE CKPEIINBAHNE.
25 231a1<0H iejaBHcmforH; 0 0.5 Bubnmorexa [IOK
' https://m.edsoo.ru/863e89a4
HacJe0BaHUs IPU3HAKOB
CrenneHHoe HacJIeJOBaHNE
npusHakoB. [IpakTuueckas pabora Eub OK
26 «M3y4yeHue pe3yabTaToB 0.5 0.25 nommorexa [

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKPEILIUBAHUA Y JPO30(PHIIBI»

https://m.edsoo.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

7 I'eneruka nmoma. HacimemoBanme | 0 0 bubnunoreka LIOK
MPU3HAKOB, CLIEIUIEHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
H3menunBocTs. Henacnencreennas
M3MEHYUBOCTh. JlaboparopHas

)3 paborta Ne 5. U3yuenue | 0 0.5 bubnmoreka [JOK
MOIU(DUKATTMOHHOW U3MEHUYNBOCTH, ’ https://m.edsoo.ru/863e8efe
MIOCTPOEHUE BapHAIMOHHOIO psJia
Y BapUaIlMOHHON KPUBOW
Hacnencrsennas n3MeHYHBOCTE. BuG LIOK

nonmorTexa

2 0 6. 1 .

? JlaGoparopHast p av60Ta Ne 6 0 0.5 https://m.edsoo.ru/863e8efe
«AHamU3 MyTalui y 1po30(uiIsn
bubnuoreka [{OK
30 r 1 0.25 0
creTiica qenopeka https://m.edsoo.ru/863e8d78
Peseprubiit ypok. O600111€HIE TIO
31 TeMep«HaCJ'IZpCTBeHHOCI;i u 1 0 0 bubmmorexa [TOK
8 https://m.edsoo.ry/863e8d78
W3MEHYHBOCTH OPTAaHHU3MOBY
bu6nunorexa LIOK
32 C 1 0 0
CHICKIIA Kak Hayka H fpouece https:/m.edso0.ru/863¢9214

1 MeToap! M JOCTUIKEHUS CEJIEKIINNA | 0 0 bu6nunorexa LIOK
pacTeHUH 1 KUBOTHBIX https://m.edso00.ru/863e9214

34 buorexHonorus kak orpacib | 0 0 bu6muoreka [JOK
MPOU3BOACTBA https://m.edsoo.ru/863e¢9336

OBUIIEE KOJIMYECTBO YACOB I10
. 34 3.25 4.75

[TPOI'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 10 xnacce/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u nip.;
ITon penakuueit [laceunuka B.B. AknmonepHoe o61iectBo «31atenbeTBo

«HpOCBCHICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

bubmmoreka [IOK

https://m.edsoo.ru/7f41¢292

AHTpONOTEeHE3.pY

https://clck.ru/3CtSk6
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