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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TporpamMmbl MO OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
OTIpeNIeTICHUs] TOAX00B K (OPMHUPOBAHUIO COJACPKAHUSA YydeOHOTO mMpeaMera
«buonoruss» coctaBwiIM: KoHUeNntyalibHble mnonoxenus @OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJICH, CoJIepKaHHUs, pE3yNbTaToB OOYyYCHHS U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIUX MENIX U
NPUHITMIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHETO
obOmero oOpasoBanusi B Poccuiickoit denepanuu, a TakKe TMOJIOKEHUS O
cnenuduke OMONOTUH, €€ 3HaYCHUHU B MO3HAHUM KUBOW MPUPOJBI U 00ecTieueHun
CYIIIECTBOBAHMS 4YeJIOBeUeCKOoro obimecTBa. COrIacHO Ha3BaHHBIM IOJIOKCHUSM,
oTpe/ieIeHbI OCHOBHBIC (DYHKITMHM MPOTPaMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu [aéT TPEACTABICHHE O IMeNsix, 00 oOmen
cTparerud OOydYeHMs, BOCHUTAHUS ¢ Pa3BUTHS OOYyYalOlIUXCS CpEeACTBAMU
ydeOHOTO TpeameTa «buosiorus», omnpeaenser o00sA3aTelbHOE IPEAMETHOE
colepkaHUe, €ro CTPYKTypy, pacmpeaelieHne 1o pa3ieliaM ©  TeMa,
PEKOMEHIyeMYIO TOCIIeI0BATeILHOCTh U3YyUCHUs y4eOHOTO Marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3€H, JIOTHKH 00pa30BaTEIHLHOTO
mpoliecca, BO3PaCTHBIX 0COOEHHOCTEHN 00yUYarOIInXCS.

B mnporpamme mo OHONOTMM Tak)Ke YYHMTBIBAIOTCS TpeOOBaHUS K
TUTAHUPYEMBIM JTMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIHHOU
NEeATENbHOCTH/YUYEOHBIX JEHCTBUNM OOY4YalOIIMXCA 1O OCBOCHUIO COJCPKAHUS
OMOJIOTUYECKOTO 00pa30BAHMSL.

B nmporpamme mo 6uosorun (10-11 kmaccel, 6a30BBI ypOBEHB) pealn30BaH
OPUHITMI TPEEMCTBEHHOCTH B HM3yYCHHHM OWOJOTHH, Ojarojgaps 4eMy B HeEH
MPOCMATPUBAETCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHUN, CBS3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHS,  IEHHOCTHBIX
OpHCHTAIUH JIMYHOCTH, SKOJIOTHYECKOT'O MBIIIICHHUS, TPEICTaBICHUH O 3I0POBOM
oOpa3e XM3HM U OEpEKHBIM OTHOILIEHHWEM K OKpPY’Kalolleld MPUPOIHON Cpere.
[TosTOoMy Hapsmy ¢ U3y4eHHEM OOIIEeONOIOTHIYECKUX TEOPUid, a TAKKe 3HAHUU O
CTPOEHHUU KUBBIX CUCTEM PA3HOr'0 paHTa M CYHUHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOIIECCOB B MPOrpaMMme IO OMOJIOTHH YAEJIICEHO BHUMAHUE HCIOJIb30BAHUIO
TIOJTYYCHHBIX 3HAHUH B MTOBCETHEBHOM JKU3HU IS PEIICHUS NMPUKIATHBIX 3a71a49, B
TOM 4YHucle: TPOPUIAKTUKYA HACJEACTBEHHBIX 3a00JI€BaHUN YeIOBEKa, MEIUKO-
TCHETUIECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS HKOJIOTHYECKU
1IEJ1IeCO00pa3HOr0 TOBEJICHUS B OKpYXKAlolel NpUPOJHON cpele, aHaiu3a
BJIUSIHUSA XO3SMCTBEHHOW JAESTENBHOCTH 4YeJIOBEKa HAa COCTOSIHUE MPUPOJHBIX U
WCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHEC BHUMAHMSI K MPUKIIATHON HAIIPABICHHOCTH
yaeOHoTO mpeamera «buosmorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHUs



YCJIOBUIM JUIsI PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1au IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHus, KoOTOpas Tpeanojaraer QopMuUpoBaHHUE Yy  OOydarOIIUXCS
CIIOCOOHOCTH aIalTUPOBATHCA K HW3MEHEHUSIM JWHAMUYHO Pa3BUBAIOLIETOCs
COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHe cpenHero oOIIero 00Opa3oBaHUsl 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (GpopMUpOBaHUE y OOYyYArOUIUXCS TPEICTABICHUNA O
HAy4YHOM KapTUHE MHpa, paciiupsieT U 00oOlaeT 3HaHUsA O KUBOW mpupoie, e
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOM OPraHU3allMM WU JBOJIOLHH, CO3MAET
yCIOBUSL  JAJS: TIO3HAHHWS  3aKOHOB  JKMBOM  mpupoasl, (OpMUPOBaHUS
(GyHKIIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 3/I0POBOTO W Oe3omacHoro oOpasa
KU3HU, KOJIOTMYECKOTO MBIIIJIEHUS, HEHHOCTHOIO OTHOUIEHUS K KUBOW MPUPOJE
U YEJIOBEKY.

Bonpmioe 3HaueHne OMOIOrUs UMEET TAKXKE JJI1 PEUICHUS! BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3a/Jad  CpelHero  obmero o0pa3oBaHMs,  COLMATM3AINH
oOyyaroruxcsi. M3yyenue Guonoruu odecreuyrnBaeT yciloBUs st (OPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX Y  HWH(GOPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET HMHTErpaldyd OMOJOTMYECKHX 3HAHHWM C
MPEICTABIICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE TOJOXKEHHS O TMpEeAHA3HAYCHUH Y4EeOHOTO mpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEACNICHUs TMOJIXOJ0B K OTOOpY u
CTPYKTYPUPOBAHHMIO €r0 COJEP)KaHMs, MPEICTABIEHHOTO B MpOTrpaMMe IO
OHoJ0ruu.

Ot60op conepkanus ydeOHOTO mpeameTa «buomorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3UIMUHI KyJIbTypOCOOOpPAa3HOrO IMOJAX0Jd, B COOTBETCTBUU C
KOTOPBIM OO0y4aroluecs: JOJDKHbI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMBbIE IS
dbopmupoBaHusi O0OIIEH KyJIbTYphbl, ONPEACISIONINE aJeKBAaTHOE TOBEJACHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHON cpejie, BOCTpeOOBAaHHBIE B MOBCEIHEBHOM
JKU3HU U TPAKTHUYECKOU AesATebHOCTH. Ocoboe MECTO B ATOM CHCTEME 3HaHMM
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPhIE CIIyKaT OCHOBOMU /1Jisi (JOPMUPOBAHUS
NPEICTAaBICHU O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTMHE MuHpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHW3alUU
OHOJIOTNYECKOT0 00pa30BAHMSL.

CtpyKkTypupoBaHUE COJACpKaHUA Y4eOHOro MaTepualia B Mporpamme IIo
OMOJIOTUM OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3ALMU U
3BOJIIOLMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIONINE COJEp KaTelbHble JIMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTO To3HaHUs», «KieTka kak Ouonorumueckas cucremay, «OpraHuzM Kak



ouosnornyeckas cucremay, «CucreMa M MHOTO0OOpa3ue OpraHuYeCKOro MHUPaAY,
«OBOJIIOIMS AKUBOU MPUPOABDY, « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

[enp u3yuenus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJcHUE OOYyYalOIMMUCA 3HAHUSAMH O  CTPYKTYpHO-(DYHKIIMOHAIBLHOU
OpraHu3allMk > KUBBIX CHCTEM pAa3HOTO paHra W MpuoOpeTeHne yMEeHUU
UCIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUH B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOABI U PEIICHUS PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTrxkeHnue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha 6azoBom
ypOBHE 00€CTIeUnBaETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OHOJOTUYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MMpaBUiaxX, CIyKalluX OCHOBOM
1t OPMUPOBAHUS MPECTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJaX HAy4YHOTO0 MO3HAHUS, CTPOCHUHU, MHOT000pa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHU3allvU, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHUEe y OOY4YalOIIMXCS IO3HABATENIbHBIX, WHTEJUIEKTYyaJIbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MpOIECCe aHalu3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3MVISIAOB, WACH M MOAXOJOB K HM3YUYEHHUIO >KUBBIX CUCTEM
Pa3HOro ypOBHS OpraHU3alluy;

CTaHOBJICHHE Yy oOydaroumxcsi oOmeil KyabTypbl, (YHKIIMOHAIBLHON
rPaMOTHOCTH, PA3BUTUE YMEHUM OOBSCHATH M OLIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUU U ONBITA, MOJYYCHHBIX MpHU
W3y4eHUU OMOJIOTHY;

dbopMupoBaHre y OOydYalOIMMXCSd YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATEIbHOCTU YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIUTAHUE YOEKJIEHHOCTH B BO3MOXXHOCTU IO3HAHUSI YEJIOBEKOM >KHUBOU
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOIIOICHHS dTHICCKHIX
HOPM IPHU IPOBEJICHUN OMOJIOTMUYECKUX UCCIIEOBaHUM;

OCO3HAHME IICHHOCTH OWOJOTUYECKUX 3HAHWN JUIs TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYyJIbTYPHI, 11sl (GOPMUPOBAHUSI HAYUHOT'O MUPOBO33PEHUS;

IpUMEHEHUE MPHUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEIHEBHOM KU3HU AJIS
OLCHKH MOCJIEACTBUIN CBOEH JIESITEIBHOCTH 10 OTHOILLICHUIO K OKPYXKAIOLIEN Cpele,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COONIOJIEHUE Mep NPOPHUIaKTUKU
3a00sieBaHUM.

B cucreme cpegnero oOmero oOpaszoBanusi «buojorus», uzydaemas Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTEIBbHBIM YUE€OHBIM TMPEIMETOM, BXOASIINM B
CoCTaB MpeaMeTHOM 00aacTi « EcTecTBeHHO-HAYYHbIE TIPEIMETHD.



Jlist u3ydenusi OMoJI0ruu Ha 6a30BOM YpOBHE CpEHETO 00111ero 00pa3zoBaHus
orBoauTcs 136 gacoB: B 10 kimacce — 68 yaca (2 yaca B Hepenio), B 11 kimacce — 68
yaca (2 yaca B HEJICIIO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (puiiocodueit, ITUKON, ICTETUKON U MPABOM.
Pons Ouonoruu B (HopMUpOBaHHHM COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meto/b1 TO3HAHUS KUBOUM MPUPObI (HAOMI0ICHUE, SKCIIEPUMEHT, ONKUCaHuE,
U3MEpeHHe, KiIacCu(pUKaMsi, MOJCTUPOBAHNE, CTaTHCTHYECKass 00paboTka
JAHHBIX).

JdeMoHcTpanuu:

[Toptperst: Y. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlabopaTopHbIe M IpaKTHYecKUe padoThbl:

[Ipaktuueckas pabora No 1. «lcmonb3oBaHue pa3iMYHBIX METOJOB MpHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cuCTeMbl U MX OPraHU3AIUSL.

’Kubie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouonorun. Otiandmne
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CaoiicTBa 6HOCHCTEM M X pa3HOOOpa3ne. YPOBHU OpPraHU3aIuU OMOCHCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKU ), OMoCepHBIi.

JdemoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE TPU3HAKH JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: moaenb Mosiekybl JJHK.

Tema 3. XumMu4ecKuil COCTaB M CTPOEHHE KJIETKH.

XUMHUYECKHM COCTaB KIETKH. XHMUYECKHE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHbIE BEUIECTBA.

OyHKIMM BOABI M MHUHEpaAIbHBIX BEHIECTB B KieTke. lloanepxanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue OEIKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHU
CTPYKTYphl ~O€JIKOBOM MOJIeKyJbl (NepBUYHAs, BTOpUYHAs, TpPETUYHAA U
YETBEPTUYHASI CTPYKTypa). XHUMHUECKHE CBOMCTBAa OenkoB. buomoruueckue
GyHKUIHUU OENKOB.



depmMeHTHl — OuWosiorudeckue Kataiauszatopel. CTpoeHHe (epMmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenuduyHocTtb. KodepMmeHnTsl. Butamunsi.
Otnuuus pepMEeHTOB OT HEOPraHUUECKUX KaTalu3aTOPOB.

YriueBompl:  MoOHOcaxapuabl (TJIFOKO3a, pubo3a U J1e30KCHUpu003a),
aucaxapuipl  (caxaposa, JakTo3a) W monMcaxapuabl (Kpaxmall, TJIMKOTEH,
HeJUTI0I103a). bruonornvyeckue GyHKIMH YTIIEBOIOB.

Jlunuaer:  Tpurauuepunbl, dochoaunuael, crepouabl. [ 'uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHEHUE
YIJIEBOJIOB, OETKOB U JIMMHUIO0B KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie xucnorel: JHK wu PHK. Hykieoruaer — MoHOMEpPHI
HyKJIenHOBBIX kuciaot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune u ¢pynkunu PHK.
Buaest PHK. AT®: ctpoenue u GhyHKIIUH.

[utonorus — Hayka o kietke. Kietounast Teopust — npumep B3auMOACHCTBUS
uzeil 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTObl N3YUEHUS KICTKH.

Knerka kak menoctHas xuBasi cucremMa. OOmmMe mTPU3HAKK KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JIHK kak reneruueckuit ammapar,
cucTeMa cuHTe3a Oenka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuorhyeckas. OcoOeHHOCTH
CTpOEHHUS TpoKapuoTuueckor kieTku. Kierounas crenka Oakxrtepuii. CTpoeHue
AYKApUOTUYECKOW KIEeTKH. OCHOBHBIE OTJIMYUS PACTUTEIbHOW, >KUBOTHOM H
rpUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOUHAsl CTEHKA, TJIMKOKAJIUKC, UX
dbynknuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u pyHKIuu. [{uTormmasma u e
opranounbl. OnHomeMOpannbie opraHounbl kietku: OIIC, ammapart ['onbmxwy,
I30CcOMBI. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[IpoucxoxaeHne MUTOXOHJpUN W Tuiactud. Bunbl mmactun. HememOpaHHbIe
OpraHoOuJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IIEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. OyHKIUHA OPraHOUI0B KJIIETKU. Brirrouenus.

SAnpo — perynaropHsiii 1ieHTp KiIeTku. CTpoeHue sjpa: siaepHas 00010YKa,
KapuoIjia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHue XUMHYECKUMX DJJIEMEHTOB B HEXHBOM
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIE.

Tabmuubr u cxembl: «llepuognveckass TadiauIa XUMHUYECKUX DIIEMEHTOB,
«CTpoeHue MoeKyIbl Boab», «brocuntes 0enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue dpepmentay, «Hykmennosbie kuciotel. JJHK», «Ctpoenue mMonekyibi



AT®», «CtpoeHue >yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHON KIIETKNY,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE TNPOKAPHUOTHYECKON KIIETKU,
«CTpoeHue spa KIETKN», « YTIIEBOIAbD, «JIumuasn.

O06opynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYJOBAaHHME J[UIsl MPOBEACHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIBHBIX KIETOK.

JlaGopaTopHblie n NpakTHYeCKHEe PadoThI:

JlabopatopHas pabora Ne 1. «lM3yueHue KaTaaIUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTaaasbl)y.

Jlabopatopnass pabora No 2. «l3ydyeHue CTpOeHHS KJIETOK pacTEHUH,
KUBOTHBIX M OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OMKCAHUE.

Tema 4. ) KusHenesATeIbHOCTDb KJIETKH.

OOmeH BemecTB, Wik MeTadomn3M. AcCuMusIUs (TUIacCTHUEeCKUii OOMEH) U
JTUCCUMUJIISIIIUS  (SHEPreTUUeCKil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUU B IMOHUMAHUU
MeTabonau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBINA U reTepoTpodHbIii. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUHU B KIIETKE.

®orocunte3. CmeroBass W TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dboTocunTeza. DPpdekTuBHOCTh oTOCUHTE3a. 3HAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emwsie. BausiHue yciioBuil cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIEHUS €TI0
MPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOCHHTE3. XEeMOCHHTE3UPYIOINUe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KJeTke. PaciueryieHue BellecTB, BBbIJEICHUE U
AKKyMYJUPOBaHUE »JHEPruM B KJIETKE. OTambl 3SHEPreTHYEecKoro oOMeEHa.
['mukomus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHCIIEHWE, WIM KJIETOYHOE
JbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. P dekTUBHOCTD
SHEPreTUYECcKOro oOMeHa.

Peaknun MarpuuHoro cuHre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanuzamus reHetnueckod uHpopmanuu B KiIETKe. ['@HETHYECKHl KOA U €ro
cBoiictBa. Tpanckpurnuus — Mmarpuusbii cuaTe3 PHK. Tpancnauus — Guocuntes
Ooenka. Ortanbl TpaHcisiuuu. KomupoBanue amuHokuciaor. Ponb pubocom B
OonocuHTe3e Oenka.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI W KU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KXUBOTHBIX U YEJIOBEKa, BBI3HIBAEMbIC
Bupycamu. Bupyc ummynoaedunuta yenopeka (BUY) — Bo3Oyautens CITN/a.



OOparHast ~ TpaHCKpuIlMsi, peBepraza u  uHTerpaza. lIpodunakrrka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

optpetsr: H. K. Konbuos, /1. . IBanosckuii, K. A. Tumupsizes.

Tabmumer 1 cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPHUY,
«JHepreTuueckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoerue JIHK»,
«Ctpoenue u GpyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckuit Ko,
«Bupyce», «bakrepuodarn», «Crtpoenre u xuzHeHHbld nukia Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukanun «Yapoeaue JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJTHK.

Tema 5. Pa3MHoOkeHHe ¥ MHAUBUIYAJIbLHOE PA3BUTHE OPraHU3MOB.

Knetounblii 1uKkII, WM SKU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromue B uHTepdasze. Permkanus — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenune xpomocom. XpOMOCOMHBI HabOp — KapHOTHIIL
JIMTITON THBIN U TalUIOUIHBIN XPOMOCOMHBIE Ha0OPHI. XpomaTumsl.
[uTonornueckne OCHOBbI PAa3MHOXKEHUA W HWHAWBUAYAJIBHOTO  Pa3BUTHS
OPraHu3MOB.

Henenue knetku — muto3. Craauu mutoza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rudenb KJIETKU — aromnTo3.

®opMbl pa3sMHOKEHHSI OPraHU3MOB: Oecrioynoe U mososoe. Bunpl 6ecnosnoro
Pa3sMHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
criopooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOkeHHE. MICKycCTBEHHOE KJIOHMPOBAHHUE
OpPraHU3MOB, €0 3HAYCHHE JJIS CEJICKIUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIUYHUS OT OECIOJIOrO.

Meiio3. Cragnn menosa. [Iponeccsl, MpouCXondimue Ha CTagusax Meuno3sa.
[ToBenenne xpomocoM B wmenose. Kpoccunrosep. buosiornuecknii CMbICT U
3HaYeHUE MeKo3a.

l'amerorenes — mnporecc oOpa3oBaHUS TIOJOBBIX KJIETOK Yy JKWBOTHBIX.
[TonoBeie kemne3bl: CEMEHHUKU U SUYHUKU. OOpa3oBaHHE U PAa3BUTHE IMOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaTo30u[l, SWIEKIIeTKa) — CHEepPMATOreHe3 M OBOTCHES.
OCOOEHHOCTH CTPOCHUSI SMIIEKIETOK W CcrepMaro3ousoB. Oriog0TBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTreHe3). OMOpPHOHAIBLHOE Pa3BUTHE
(aMOpuorenes). Jtanbl SMOPHOHAJIBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOienne, racTpyismus, opraHorene3. IloctamOpuoHanbHOE pasBuTHe. THIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOe, HempsiMmoe (JIMYMHOYHOE). BrnusiHue



cpeabl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 LIBETKOBOIO PACTEHUA: CTPOCHHE
CEMEHU, CTA/INU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuiel u  cxeMbl: «DOpMBI pa3MHOXKEHHUS OPraHU3MOB», «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXXEHUE
pactenuity, «J/lenenue xkneTku Oaktepuit», «CTpOEHHE TIOJOBBIX KJIETOKY,
«Ctpoenue xpomocombl», «Knetounsiii mukmy», «Pemnukanusa JTHK», «Murtos»,
«Metosy, «IIpsamoe u Henpsmoe pa3zButue», «l'aMeTorene3 y MIEKOIUTAIOMINX U
4yesi0BeKka», « OCHOBHBIE CTAIMM OHTOT'€HE3ay.

OGopynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmaro3ouasl
MJICKONIUTAIOIIETOY, «SHIEeKIeTKka MiIeKonuTarmeroy, «Kapuokunes B KieTkax
KOpEIIKa JyKa», MarHUTHasE MOJEIb-alIuihuKanus «JleneHue KIeTKw», MOJEb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlabopatopuast pabora Ne 3. «HaOmomeHme MHTO3a B KIIETKaX KOHYHKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuass pa6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKpOIIPENaparaxy».

Tema 6. HacjiencTBEHHOCTh U MK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Micropus pa3BuThs reHETUKU. POk uronoruu
U SMOpPHOJIOTUM B CTAHOBJIICHUU T€HETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TCHETHUKH. MeETOoIbl TEHETUKH (THOPHI0JIOTHICCKHM,
[IUTOICHETUYECKUH, MOJCKYIIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETHUYECKHE
noHATus. ['eHeTnyeckasi CHMBOJIMKA, UCMOJIb3yEeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTAHOBIEHHbIE . MeHnenem.
MoHorubpuiHOe CKpelmuBaHHue. 3aKOH €AWHO-O0pasus THOPHUIOB IIEPBOIO
nokoJieHus. IIpaBuino JOMUHUPOBAaHMWS. 3aKOH PACHICIICHUS MPU3HAKOB.
l'unoresza unctotsl rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacCleIOBaHMS
npu3HakoB.  l{UTOreHeTHYEeCKWE  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanu3upyollee ckpeniuBanue. Mcrnoap30BaHue aHaIU3UPYIOLIETO CKPEIUBaHUS
JUISL OTIPEJICSICHHS] TEHOTHIIA OCOOH.

CueryieHHoe  HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBAaHUIO I'eHOB. HapylieHne cuemnieHus reHoB B pe3ysbTare
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYEeCKue KapThl.



I'enetnka mosa. XpoMOCOMHOE ONpENENIeHUE Moja. AyTOCOMBI U IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIBI N3MEHYMBOCTH: HEHACIIEACTBEHHAS M HACJIEACTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPHUCTHKA
MOJIU(PUKAIMOHHON M3MEHYMBOCTH. BapualimoHHbIi psil M BapuallMOHHAsS KPUBas.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUE€CTBEHHBIE NPU3HAKA U MX
HOopMa peakuuu. CBoricTBa MOANGMUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBenHasi, winM TEHOTHNHYECKas, W3MEHYMBOCTb. KoMOMHaTHBHAS
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOU
U3MEHYMBOCTU. MyTalnmoHHasi u3MeHUuBOCTh. Kitaccudukaius MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U Mpu4rHbI MyTauud. MyTareHHbie (aKTOPBI.
3aKOH rOMOJIOTMYECKHX PSAOB B HacleAcTBEHHOM n3menunsoctu H. M. Basuiiosa.

BresnepHas HacIeICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka wenoseka. Kapunorun wyenoBeka. OCHOBHBIE METONBI T'€HETHKU
YeJIOBEKA: FeHEANIOrMYeCKui, OJIM3HEOBBIN, IIMTOT€HETUYECKUH, OMOXUMUYECKUMH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHnHOE ONIPENIEIICHHE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[1I1P-anamm3a. HacnencTtBenubie 3a0o0jeBaHUsS 4YEJIOBEKA: TI'CHHBIC OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPEepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue W TreHeparuBHble MyTauud. CTBOJOBBIE KIETKU. [IpuHUHAIBI
3JI0pOBOI0 00pa3a XKU3HH, TUArHOCTUKHU, MPOPUIAKTUKH U JICUEHUS T'€HETUYECKHUX
0osne3Held. MenuKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEIAMIIMHCKON
TeHETUKH B MPEAOTBPAILIEHUH U JICYCHUH T€HETUYECKUX 3a00JIeBaHUI YesloBeKa.

JdeMmoHcTpanuu:

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

Tabmumet w cxembl:  «MOHOTHOPHUIHOE  CKpEIMBAaHHE MW €r0
UTOr€HETUYECKAas OCHOBa», «3aKOH pAaCIICIUICHHS] M €ro LHUTOreHeThYecKas
OCHOBa», «3aKOH  YHMCTOTHI  Tamer», «JurubpumHoe  CKpelrMBaHHEY,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeHiuBaHus»,  «Mehosy,
«B3auMOIEeNCTBUE  AJUIENIBHBIX TI'€HOB», «l'€HeTHYeckne KapTbl pPacTEHUH,
KUBOTHBIX W YeJIOBEKa», «l'eHeThka mnoJia», «3aKOHOMEPHOCTH HAacJIel0BaHUs,
CUEIUIEHHOr0 ¢ mojom», «KapuoTumbl 4YenoBeKka W KUBOTHBIX», «Buabl
U3MEHUMUBOCTHY», «MoaudukalnnoHHas H3MeH4YMBOCTH», «HacnmenoBanue pesyc-
(dakropa», «I'eHeTrka rpynn KpoBw», « MyTalmoHHasi U3MEHUYHUBOCTHY.

O6opynoBanue: MoJEIH-aNIUIMKAUN «MOHOTHOPUIHOE CKPELIMBAaHUE,
«Henonnoe nmomunupoBaHuey, «JuruOpumnoe ckpemnmuBanue», «llepexpécr



XpOMOCOM», MHUKPOCKOII M MHKpormpemnapaT «Jlpo3odpuna» (Hopma, MyTanuu
(GbopMBI KPBUILEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlabopatopuast pabora Ne 5. «V3ydeHue pe3yiapbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIpENapaTax.

JlabopatopHast pabota Ne 6. «M3yueHue MoanpUKAIIMOHHON U3MEHUNBOCTH,
IIOCTPOECHUE BapUALIMOHHOTO PsIia U BAPUALIMOHHOW KPUBOD.

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTauuid y Ipo30(Quibl HA TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktnueckass pabora Ne 2. «CocraBieHHe M aHaJIW3 POAOCIOBHBIX
YEJIOBEKA.

Tema /. Cesekumst opranusMoB. OCHOBbI OMOTEXHOJIOT M.

Cenexknps Kak HayKa M IPOLECC. 3apPOKICHHUE CENEKIUH U JTOMECTUKALMS.
Yuyenne H. UW. BaBumoBa 0 1eHTpax MOPOUCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIEeHTpBhl MPOMCXOXKIAEHUS JOMAIIHUX KUBOTHBIX. CoOpT,
OpoJia, ITaMM.

CoBpeMeHHbIE METOJIbI ceNeKIMU. MaccoBBIf U MHAMBUIYAJIbHBINA OTOOPHI B
CeJIeKUMU pacTeHUil M >KUBOTHBIX. OIllEHKa »KcTepbepa. BIM3KOpOICTBEHHOE
ckpenuBanue — WHOpuaWHT. Ywmcras nuHug. CKpelMBaHUE YHCTHIX JIMHUM.
I'ereposuc, wnu rubpunHas cuna. HepoacTBeHHOE CKpellUBaHUE — ayTOPUAMHT.
Otnanéunas rtubpuau3anuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYyYCHUE TOJUIIONAO0B. JlOCTMKEHHUS CENEKIMM PACTEHHM, >KUBOTHBIX H
MHUKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MNPOU3BOACTBA. ['€HHAsi WHXKEHepHUs. OTalbl
co3nanusi pexomOuHantHo JIHK wu Tpancrennsix opranusmoB. Kiertounas
uHeHepus. Kierounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUU.
KionnpoBanue BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okomornueckue W dTtudeckue  npodmembl. MO - reHeTmyecku
MOJAU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toprpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HMBaHoB.

Tabmuiel 1 cxeMbl: kKapra «lIeHTphl MPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYyPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. ©. MiBaHoBay,
«llomumnongus», «OObEeKThl OuorexHonorum», «KiaeTtounele KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISDKH TUIOJIOB M KOPHETUIOAOB JUKHUX (DOPM U KYJIBTYPHBIX
COpTOB pacTeHui, repoapuii «CenbCKOX03sUCTBEHHbBIE PACTEHUS.



JlabopaTopHble ¥ NpakTHYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJIBI M JOCTHKEHMSI CEJIEKIIMM pacTeHUH u
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOpHIO
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoIIOLIMOHHAA OHOJIOTHA.

[IpennoceuUlKu BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. OBOJIFOLMOHHAS
Teopusi U €€ MecTo B Ouonoruu. BrnusHue 3BONIOIMOHHON TEOpUH HAa pPa3BHTHE
OUOJIOrMH U APYTUX HAYK.

CeuzerenbcTBa  dBoMOLMU.  [aleOHTOIOTMYECKHE:  ITOCIEN0BATEIBHOCTD
NOSIBJICHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETOMHUCH, MEePEeXOJHbIe (HOPMBI.
buoreorpaduueckue: cxoacTBo U paznuuue ¢ayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA W PA3IUYMUS SMOPHOHOB PpPAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTHYHBIE,
pPYIUMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTell y Bcex
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuna. IlpeAnochlIKM BO3HUKHOBEHUS
JapBUHM3Ma. JIBWXKyIME CHJIbI 3BOJIONUU BUJOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOKEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS W3MEHUYHBOCTb,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ OCHOBHBIE TIOJIOKEHUS.

MukposBomronus. [Tonynsuus kak equHULA BUAA U 3BOJIIOLIMH.

JBroxymue cuiibl ((pakTopbl) 3BOJIONMKA BUAOB B Mpupojae. MyTallmoOHHBINA
npouecc M KOMOWHATHBHAas HM3MEHYMBOCTH. [lomynslMOHHBIE BOJHBI U Jpeild
reHoB. M30Is1us 1 MUTrpanus.

EctecTBenHbIii oTOOp — HampaBusomwui ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco0aeHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Boionuu. [Ipumepsl
IpPUCIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U UIUO-aJANTALIMH.

Bun wu BupmooOpazoBanue. Kpurepuum Buga. OcHOBHblE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBomorusi. DPopMbl  HBONIONUU:  (PuiieTUYECKas, JIUBEPreHTHA,
KOHBEpreHTHas, mapasuienbHas. HeoOpatuMocTs 3BOMIOIUY.

[IpoucxoxaeHre OT HecneHAIU3UPOBAHHBIX IpenkoB. IIporpeccupyromas
crnenuain3anys. AJanTUBHAS pagualus.

JdemoHcTpanuu:



[Toptpetsl: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkensb, @. Mromiep, A. H. CeBepiios.

Tabnuupl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie», «3apoAbIn
MO3BOHOYHBIX ~ JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbr  OoprOBI  3a
cymectBoBanue», «EctecTtBeHHbIN 0TOOPY», «MHOrO00Opasue COpPTOB PACTCHUINY,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «[lomymsauum»,  «MyTanuoHHas
U3MEHUUBOCTE», «ApoMopdo3bl», «Uamoamantaummn», «OO0mas aereHepanus,
«/JIBmkymue cunbel 3Bofouuny, «Kapra-cxema wapmpyra mnyrtemectBas Y.
Hapsunay, «boppba 3a cymectBoBaHue», «lIpucmocobIeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe Bu1000pa3oBaHuey, « IKOJIOTHIECKOE BUI000PA3OBAHUEY.

OO6opynoBaHKe: KOJJICKIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
HAOOp IJIOOB M CeMsiH, KoyuieKius «l[Ipumepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIeJb «OCHOBHBIC HAIPABJICHUS 3BOJIIOIUNY», OOBEMHAsT MOJEIb
«CTpoeHue roIoBHOTO MO3ra MO3BOHOUYHBIX).

buoreorpaduyeckas kapra wmupa, KojuieKuus «PopMbl COXPaHHOCTHU
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonenp anmumkanus «llepexpécr
XpOMOCOM», BHaxHble Tmpemnaparbl «Pa3Butme Hacekomoro», «Pa3Burtue
JATYIIKW», MUKpompenapat «/[po3odwmma» (Hopma, myTtanmuu GOpMbI KPBLILEB U
OKpacCKH Tena).

JlaGopaTopHblie U NpakTHYEeCKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOrHIECKOMY
KPUTEPHUION.

JlabopatopHnas padota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHUE M pa3BUTHE )KU3HU HaA 3emule.

JloHayuyHbIE TIPEACTABICHUS O 3apOXKICHUU KWU3HU. HaydHble TUIOTE3bI
BO3HUKHOBEHHUs KU3HM Ha 3emiie: a0uoreHe3 W NaHcnepMus. XuMUUYecKas
ABOMIOLMS. AOHOTEHHBIH CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCIEpUMEHTANIBHOE MOATBEPKIACHNE XUMUYECKON IBONMIOINK. HauanbHbIe Tanbl
ouosnornyeckoi sBomonuu. ['unoreza PHK-mMupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHWE NPOTOKJIETKU. [lepBble KIETKM M WX 3BOJIIOLHUS.
@opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emsie mo spam M nepuojam. Kartapxeil. Apxelickas u
nporepo3oiickas dpbl. llaneo3olickas spa u €€ mnepuoAbl: KEeMOPUMCKUIA,
OPAOBUKCKUH, CUITYPUHUCKHUM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHUN.

Me3so30¥cKas apa ¥ €€ NeEPUOIbl: TPUACOBBIN, FOPCKUI, METIOBOM.

KaiiHo3olickas 3pa u €€ mnepuoApl: NaJCOre€HOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.



XapakTepucTUKa KJIMMaTa W TeoJornyeckux mporeccoB. OCHOBHBIE ATallbl
SBOJIIOIMU PACTUTENBHOTO M KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [losiBIIEHME, paclIBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHM4yeckKoro Mupa Kak oOTpaxkeHue »53BoJtoluH. (OCHOBHBIE
CHUCTEMaTUYECKHE IPYNIbI OPraHU3MOB.

DBOJIIOIMA YeJIOBEKa. AHTPOIIOJIOTHS KaK HayKa. PazBuTue rpeacraBlieHuil o
IIPOUCXOXKJIEHUU ueJoBeka. Meroabsl u3ydeHusl aHTpororesesa. CxoicTBa u
pa3nuyms 4es0BeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YeJIOBEKa.

HBwxkymme — cuibl  (pakTopel) — aHTpomorenesa.  HacnmeactBeHHas
U3MEHUMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 KHU3HHU,
U3TOTOBJIEHUE OPYIUI TpyZa, MBILLJICHUE, PEYb.

OCHOBHBIE CTaJAMU U BETBU IBOJIOIMU YEJIOBEKA: aBCTPAIONMUTEKHU, YeIoBeK
yMmeneli, YenoBek mnpsamoxomamuid, YenoBek Heanaepranbckui, Yenosek
pasymubiii. Haxogku HMCKOMaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBaHMS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoBeueckne packl. OcCHOBHBbIE  OOJbIIME  pachkl:  €BPONEOUHAsS
(eBpasmiickasi),  HErpo-aBCTpaJioujHas  (PKBAaTOpUAJbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MPEACTAaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHUS. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilacrep, A. N. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHOBeHHMe COJHEUYHON CHCTEMEBI», «Pa3BuTHE
OpraHuueckoro wmupa», «PacturenbHas KieTka», <« KHBOTHas  KJeTKa»,
«IIpokapuornueckas kierka», «CoBpeMEHHasi CHCTeMa OpPraHUYECKOro MHUPAY,
«CpaBHEHUE AHATOMHYECKHX YEpPT CTPOCHHS 4YEJIOBEKAa M YEJIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJCOHTOJIOTHYECKUX  HAXOJOK  MPEIAKOB
COBPEMEHHOT0 4elIOBeKa», «JlpeBHeimue moam», «lpeBHue moam», «llepBbie
COBpPEMEHHBIE JI0/IN», «YemoBeyecKue pach».

O6GopynoBanue:  Mysiku — «l[Ipoucxoxknenne — yenoBeka»  (OFOCTHI
ABCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTaldblla, KPOMAHbOHIIA), CJIENKH WU
U300pKEHUS KaMEHHBIX OpYyJIui TEpBOOBITHOTO YeIOBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TeOXpoHOJOrHYecKas Tabnuna, KoJuleKuus «Dopmbl
COXPaHHOCTH MUCKOIMAEMbIX YKUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHrne MCKOMaeMbIX OCTAaTKOB PACTEHUUW U
KUBOTHBIX B KOJUJIEKIIUSX).



DKCKypcusl «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIueCKui My3eil).

Tema 3. Opranu3msl U OKpYy:Kamomas cpejaa.

DKOJIOTHSI KaK HayKa. 3ajau U pa3/iesibl IKOJIOTrMU. MeToIbl 3KOJOrnYECKUX
UCCJIEIOBAaHUN. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOuTaHHS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHAS,
BHYTPUOPTaHU3MEHHA.

Okonornueckue (aktopel. Knaccupukanus 3K0JIOrMUECKUX (AaKTOPOB:
abuoTuyeckre, OMOTHYECKHE U AaHTPOIOTeHHble. JIeiicTBHE SKOJIOTrHYEeCKHX
(bakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaxHOCTh. DoTonepuoansm.
[Ipucnocobnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornueckne puTMBl.

buotnueckne  daktopel.  Bumbpl  OMOTHYECKHMX  B3aUMOJCHCTBUM:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIM3M,
HEUTpaiu3M. 3HAaueHHE OWMOTHMYECKUX B3aUMOJEWUCTBHM JI CYIIECTBOBAHUSA
OpraHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKH monyssauud. (OCHOBHBIE TMOKa3aTenau
MNOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
murpanus. J[uHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ perysius.

JdemoHcTpanuu:

[Toptpetsr: A. I'ymb6onsar, K. ®@. Pynbe, D. ['ekkensb.

Tabmumsr u cxembl: kapta «lIpuponnsie 30HbI 3emiun», «Cpeapl oOUTaHUSA
opranusMoBy», «®oronepuoguzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJsUUU UHPY30puu-Ty Ppenbkuy, «Iluiesbie nenm».

JlabopaTopHblie M IpaKkTHYecKUue padoThbl:

Jlabopatopnas paborta Ne 3. «Mopdonorudeckne 0cOOEHHOCTH PAaCTEHUHN M3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas paborta Ne 4. «BrnusiHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[TpakTuueckas pabora Ne 2. «Iloacuér mIOTHOCTH MOMYJISAIUN Pa3HBIX BUIOB
pacTeHUI.

Tema 4. Coo0111ecTBa M DKOJIOTHYeCKHEe CHCTEMBI.

Coo0miectBo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
NpPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantel. CBA3U B
OuoIeHO3E.

Dkosoruueckue cuctembl (dkocucreMbl). IloHatue o006 »3KocucTeMe U
ouoreorneHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: IPOIYIICHTHI,



KOHCYMEHTBI, peAYLEHTbl. KpyroBopoT BEMIECTB U MTOTOK 3HEPTUU B 3KOCHCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU OKOCUCTEMBI. [luiieBbie LEeNMM U CETH.
OcCHOBHBIE TIOKAa3aTeld SKOCHUCTEMbl: OuoMacca, MPOAYKUHUA. OKOJIOTHYECKUE
OUPaMUIBL:  TPOAYKIMH, YHCICHHOCTH, Ouomacchl. (CBOWCTBA DKOCHCTEM:
YCTOWYMBOCTB, CAMOPETYJIALMS, pa3BuThe. CyKLIeccHs.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOTO
WM IIMPOKOJIMCTBEHHOIO Jieca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCUCTEMBI.
buonoruueckoe u X035HCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U yPOOIKOCUCTEM.

buopa3noobpaszue kak QakTop ycroiunBocTH 3kKocucteM. CoxpaHeHUE
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['paHulibl, coctaB U CTpyKTypa
ouochepnl. XKuBoe BemecTBO U ero QyHkuuu. OcodbeHHOCTH Ouochepbl Kak
r7100ambHOM SKOCHCTEMBl. JlMHAMUYeckoe paBHOBECHME W oOOpaTHas CBs3b B
ounocdepe.

KpyroBopoTs! BelecTB U OMOT€OXUMUYECKUE LIUKIIBI JIEMEHTOB (yIiepoa,
azota). 30HAIbHOCTH Orocdeprl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emin. AHTPOTIOTEHHBIE U3MEHEHHS B Onocdepe.
['moGanbHBIC 2KOTOTHYECKUE TTPOOIEMEL.

CocymiecTBoBaHue MPUPOIBI u YeJI0BEUYECTBA. Coxpanenue
Oonopa3zHooOpasusi Kak OCHOBa yCcTOM4MBOCTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yOpPABJICHHUS] TMPUPOJIHBIMU pEcypcaMu M MX HCHOoNb30BaHue. JlocTuxkeHus
OHMOJIOTMHU U OXpaHa NPUPOJIBI.

JdemoHcTpanuu:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuiel 1 cxembl: «llumeBble nenu», «buoleHo3: cocTaB U CTPYKTypay,
«IIpuponubie coobmecTBa», «llenu nuTaHus», «IKOJOTHYECKash MHUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jiecay, «DKOocHCTeMa
XBoitHoro  jeca», «buoneno3 Bomoéma», «ArpoueHos», «llpumepHsie
AHTPOIIOTCHHbIE  BO3ACHCTBUS Ha TOpUPOAY», «Baxkueliue HMCTOYHUKU
3arpsi3HEHMs] BO3/yXa W IPYHTOBBIX BO», «IlouBa — BaxkHEHIIass COCTaBISAIOIIAs
ouocdepo», «Paktopbl aerpaganuu mousy, «llapHukoBed 3PderT», «DaKTOphI
PaIMOaKTUBHOTO 3arpsiz3HeHust Ouocdepsl», «OO0mas crpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsn,
«Kpyrosopot yriepoaa B buochepe», «KpyroBopor azora B mpupoe.

O6opynoBanue: Mofenb-anmuuKanus «TunuyHble OMOLIEHO3b», repOapuit
«PacturenbHbIe coO0IIECTBaY, KOUICKINH «broneHo3y», «Bpenurenun BakHEHIIIIX
CEIbCKOXO3SIMCTBEHHBIX  KYIbTYyp», Trepbdapuu W KOJUICKIMUM PACTCHUH U
KUBOTHBIX, MPUHAJIEKAIIME K Pa3HBIM SKOJOTUYECKUM TpymrnaM OJHOIO BHJA,



Kpacnas xnura Poccuiickoii ®eneparuu, M300paK€HUS OXPAHSIEMBIX BHJIOB
PacTEHHI U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cormacno ®I'OC COO, ycranaBnuBalOTCs TpeOOBaHUS K pe3yjibTaTam
OCBOEHHUS  OOYyYalIIUMHUCA TporpaMM cpeiaHero oOimero  oOpa3oBaHMUS:
JUYHOCTHBIM, METAPEIMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJ/IBTATDBI

B cTpykType JIHYHOCTHBIX PE3yJbTATOB OCBOCHHUS MpeaMeTa «bHOoJIOrus»
BBIJICIICHBI CJIEAYIONINE COCTABJISIONINE: OCO3HAHHWE OOYYaIOIMMUCS POCCHUHCKON
rpaXxJaHCKON MAECHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACJICHUIO, HalMyue MOTUBAIlUM K OOy4YeHUI0  OuOJIOTUH,
L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHX YOEKIEHUN JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TPAAUIUN Pa3BUTHS OHOJIOTHYECKOIO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JNEATENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIWYME HKOJOTMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HECHHBIEC TIJIAHBI.

JInuHOCTHBIE pe3ybTaThl OCBOCHUS mpeameTra «buojorus» AOCTUTalOTCS B
CAUHCTBE YYEOHOM M BOCIHUTATEIHHOM JIEITEIHBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IICHHOCTSMH, TPUHATHIMHA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEACHUSI W CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CaMOBOCHHUTAHUS U
CaMOpAa3BUTHSA, PA3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/a U CTaplieMy MMOKOJIEHUIO,
B3aMMHOI'0 YBAXKCHUS, OCEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACJIEAUI0 U
TPpAAUIHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, MpUpoJie U
OKpYKaroleu cpeae.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUsS YydeOHoro mpeamera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPCHHEHW TMO3UIMEH JMYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpPHMEHTAIlMl, TIO3UTHBHBIX BHYTPEHHHX  YOCXKICHUH, COOTBETCTBYIOIIHMX
TPaIUIIMOHHBIM I[IEHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOTO
ONBITA U OMbITA IEITEIBHOCTH B MPOIECCE peai3alli OCHOBHBIX HaIpaBJICHUM
BOCIUTATEIIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOT0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMK 00yYaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;



OCO3HaHME CBOMX KOHCTUTYLHOHHBIX MpaB M OOS3aHHOCTEH, yBaXKEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH IMPU CO3JAHUHU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSTh COOCTBEHHYIO TIO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSICHITH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKIACHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSIMH U
COLUAIIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/ad, YBaXUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTh K T'YMAHUTApPHOU U BOJIOHTEPCKOU AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTH POCCHICKOM TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponnnon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOW SI3bIK M KYJBTYpY,
MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIECINIO U MaMSITHUKAM MPUPOIBI,
JOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHHUE H
pa3BUTHE OWOJOTWMH, TMOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOABI, B AU3HU YEJIOBEKA U COBPEMEHHOI0 00IIEeCTBa;

ujeiHas yOoexxJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3ammute (OTeuecTtsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAI[MI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HaHME JINYHOTO BKJIAJAa B TOCTPOEHUE YCTOMYMBOTO Oy IyIIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'0 TNPUHATHUS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TETHYECKOTO BOCITUTAHMS

ACTETHUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHU;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPRKCHHIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMJICHHE
MIPOSIBJISITh KAYECTBA TBOPUYECKOW JTUYHOCTH;

5) ¢usumyeckoro BocnUTAHUSA, GOPMHPOBAHHUS KYJIbTYPbI 30POBbSI W
IMOIMOHAJIBHOTO 0J1aroNoJyYusi:

NOHMMaHHWE W pealu3alus 3J0pOBOr0 W 0e30macHOro obpasza JKU3HU
(310poBO€  TUTaHME, COOJIIOJIEHWE TUTMEHUYECKMX TIpaBUJl W HOPM,
COTAaHCHPOBAHHBIN PEKUM 3aHIATHH © OTABIXa, peryispHas (u3nvecKas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (DPU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMaHWE IICHHOCTH TIPaBWJ HWHAWBHIYyAIbHOTO ¥  KOJUICKTHBHOTO
0€30MacHOr0 MOBEICHUS B CHUTYaIIHSX, YTPOXKAIOIINX 3JOPOBBIO M JKU3HU JIFOJICH;

OCO3HAHHWE TIOCIEACTBUN W HEMPHUATUS BPEAHBIX MPHUBBIUCK (YMOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTH K TPYIy, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AaKTHUBHOHN JESITCIBHOCTH TEXHOJOTHYECKOW W COIHMAIBHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIIBHO
BBITIOJIHATH TaKyIO JIESITEIbHOCTB;

UHTEpPEC K Pa3NudHbIM cdepaM MpodhecCHOHATBLHOW JesSTeIIbHOCTH, YMEHHE
COBEpIlAaTh OCO3HAHHBIA BBIOOP Oyaymed npodeccun U peaan30BbIBATH
CcOOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M CamM0OOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOTHYECKOT0 BOCTIHTAHUS

AKOJIOTHYECKU IEJIECOO00pa3HOE OTHOIICHHE K MPHUPOAC KaK HCTOYHUKY
KU3HH Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHNS,

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJNbTYphl: NPUOOpPETEHHE OIbITa
TUTAHUPOBAHMUST TIOCTYNIKOB M OICHKM WX BO3MOXHBIX TIOCICACTBHA IS
OKPYKaroUIEH CPEbI;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM W MyTeW HX
pereHuS;

CIIOCOOHOCTh HMCIIOJIb30BaTh TMPUOOpETaeMble TMPU HU3YUYEHUU OUOJIOTHUU
3HaHWA W YMEHHUS TIpU PEIICHWH TpPoOJIeM, CBS3aHHBIX C paIlMOHAJIBHBIM
PUPOJIONIONIB30BaHUEM  (COOJIOJICHHE  TMpaBW  TOBEJACHUS B IPUPOJE,
HAIPaBJICHHBIX Ha COXPAaHCHUE pPABHOBECHS B OKOCHCTEMAax, OXPaHY BHIIOB,
IKOCHCTEM, OHOChEpPHI);



AKTUBHOE  HEINpHUITUE JEUCTBUHM, NPUHOCIIIMX Bpel  OKPYKAIOLIEH
IPUPOAHON cpene, YMEHHE IPOrHO3UPOBATh HEOJArONMPHUATHBIE IKOJIOTHYECKUE
NOCJIEICTBUS NMPEANPUHUMAEMBIX AEHCTBUI U IPEIOTBPAIIATh UX;

HAJIM4YKUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHS, SKOJIOTUYECKON KYJIbTYPBHI,
OmnbITa NEeSATENbHOCTH IKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON JESITEIbHOCTH 3KOJOTUYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOI'O Ha JIUAJOre
KyJbTYp, CHOCOOCTBYIOUIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPILEHCTBOBAHUE S3BIKOBOM M YWUTATEIbCKOM KYyJIbTYpPhl KaK CpEACTBA
B3aUMOJICUCTBUS MEXKY JIFOABMU U TIO3HAHUS MUPA;

NOHMMaHuEe creuupuKky OMONOrMM KakK HayKH, OCO3HaHUS €€ poju B
(GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOT'O MBINUIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeacTaBleHUsT 00 OKpYXalollleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOmecTa, B IO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelIeHUuH MpodeM
COXpaHEHUs IPUPOJHOTO PaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJOTUM JUISI COBPEMEHHOM NMBWIM3AIUU:
oOecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHUsI MEIULMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIlaTh PECypCHble  MPOOJEMbl  Pa3BUTHS
YeJI0BEUYECTBA, IOUCKA MyTeH BBIXOJA U3 III00ATBHBIX HKOJIOTUYECKUX MPOOIeM U
o0ecrieyeHus  Iepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PAlMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHOJOTMYECKUX 3HAHUM B LEIX
NOBBIIIEHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpU U3y4YE€HUU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIIOJNb30BaTh IOJydaeMble 3HAHUSA MJIs aHald3a U
OOBSICHEHUS! SIBJICHUI OKPYXAlOIIero Mupa M MPOUCXOJAIMIMX B HEM HM3MEHEHHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aKIIFOUEHHMs] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOIIUXCS JaHHBIX C IEJIbI0 TIOJYYEHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCHOJb30BaTh OMOJIOTMUECKUE 3HAHUS IS
penieHus IpoOJIEM B peabHbIX KU3HEHHBIX CUTYALMSIX;

OCO3HaHUE LIEHHOCTU HAYYHOH JEATEIbHOCTH, NOTOBHOCTb OCYLIECTBIISATh
MIPOEKTHYIO U UCCIEN0BATENBCKYIO AEATEIbHOCTD NHIUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWI0, K AaKTHUBHOMY TIOJYyYEHHUIO HOBBIX 3HAHWH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSMH.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS ydeOHOro mpemmera «buomorusy
BKJIFOUAIOT: 3HAYUMble IS (OPMUPOBAHHMS MHPOBO33PCHHS OOyJarONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKarOIINe
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
cHUCTeMa, HayYHbIH (paKT, MPHUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBAaHUE,  HAOJIOJICHHE, WU3MEpPEHHE, OKCIEPUMEHT U  JIPYTrux),
yHUBEpCAJIbHbIE y4eOHbIe JAeHCTBHS (ITO3HABaTEJbHbIC, KOMMYHHKATUBHBIE,

pEryJsTUBHBIE), o0ecreynBaroIne (dbopmHpoBaHue (yHKLIHOHATBHOM
IPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIIMM OOYyYaloluXxcs, CIOCOOHOCTh
oOyJaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKUE 3HAHMS W  YHUBEpPCAJIbHblE ydeOHbIE JIEHWCTBUA B
II03HABATEIBbHOU U COLMAIIBHON IIPAKTHKE.

MeranpeaMeTHbIE PE3yNbTaTbl OCBOEHHS NPOrPAMMBbI CPEAHET0 OOLIEro
o0pa30BaHMsl TOJKHBI OTPAXKAaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU M03HABATEJIbHBIMH
AeCTBUAMM:

1) 6azoBbIe JJOrHYeCKHE AeiiCTBUS:

CaMoOCTOSITENIbHO  (OpMyNHpOBaTh W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHMM 3HAHMM IPUEMBI JIOTMYECKOTO MBIIICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjIaccuuKaiuu, 0000IIeH s ), paCKPbIBATh CMBICI
OMOJOTMYECKUX MOHATUN (BBIAEIATh UX XapaKTEPHbIE MPHU3HAKH, YCTAHABIMBATH
CBSA3M C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpsl M KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIEISAMU;

UCIOJIb30BaTh OMOJOTUYECKHUE MOHATUSA JUIsl OOBSICHEHUS (DAKTOB M SIBICHUUN
YKUBOW IPUPOJBL,

CTPOUTH JIOTMYECKHE PacCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUMs] B paccMaTpUBAEMBbIX
SBJICHUSX, (POPMYIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeactea Ui IPEICTaBIICHUS
CYILIECTBEHHBIX CBSI3€l M OTHOLUIEHUN B M3y4YaE€MbIX OMOJOTMYECKHX OOBEKTax, a



TAaK)K€  MPOTUBOPEUMH  Pa3HOrO0  poAd,  BBUIBICHHBIX B Pas3JIMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHHs] MPOOJIEMbl C Y4ETOM aHAlIM3a MMEIOIIUXCS
MaTepHUaJIbHBIX U HEMAaTEepUaIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB
LeJIIM, OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aMMOJIEHCTBHSI;

pa3BUBaTh KPEATUBHOE MBIIIEHUE ITPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEIOBATEIbCKIE NeiiCTBHUS:

BJIa/IETh HaBbIKAMU y4€OHO-HCCIIEI0BATENIbCKON U MPOEKTHON JESTENIbHOCTH,
HaBbIKAMM  pa3penieHus npoodiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKHX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB [TO3HAHHS;

UCIIOJIb30BaTh pPa3IWYHbIE BUJbl JEITEIBHOCTH I10 IIOJIYYEHUIO HOBOIO
3HAaHUA, €r0 HHTEpIpeTaluy, MNpPeoOpa3oBaHMIO M IPHUMEHEHUI0 B YYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TPU CO3aHUH YUEOHBIX U COLUATIBHBIX TPOECKTOB;

(dbopMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIAeTh HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMU;

CTaBUTb U (OpMyIHpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NESATENbHOCTH U AKU3HEHHBIX CUTYaLIUSIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pELIEHUs, HaXOAUTh APTYMEHTHI IJIs J0KAa3aTelbCTBA
CBOMX YTBEPXKICHMI, 3a1aBaTh NapAMETPbI U KPUTEPHUH PELICHMUS;

aHAJIM3UPOBaTh TIOJYYEHHBIE B XOJI€ pELIECHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISAITh LIEJCHANPABICHHbI MOMCK IEpEeHOca CPEJACTB M CHOCOOOB
NENCTBUA B MPOPECCUOHANBHYIO CPENy;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00JacTu
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE MJIEW, MpelaraTb OPUTMHANbHbBIE MOJXOAbl U PELICHMUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUS.

3) pa6oTa c uHpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOpMAIUU (TEKCTE yueOHOTO
nocoOus, HAy4YHO-IIOMYJIIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax MAaHHbIX, B MHTepHeTe), aHanM3upoBath



UHGOPMAIUIO Pa3IMYHbIX BUJOB U (POPM IMpeCTaBICHUs, KpUTHUECKH OLIEHUBAThH
e€ IOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GopMyIMpOBaTh 3alpPOCHl U MPUMEHSATH PA3NMYHBIE METOJbI MPU MOUCKE U
otOope Omonornyeckoil nHpOpManny, HEOOXOAUMOM ISl BBHITIOTHEHUS YYeOHBIX
3a/ay;

npuoOOpeTaTh OMNBIT HCHOIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBAThH KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpeICTaBICHUS
ouosornyeckor uHbopmaruu (cxeMbl, rpaduku, TUarpaMMbl, TaOIHUIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAYYHbIM #A3BIK B KayecTBE CpeAcTBa Npu pabdoTe C
OMOJOTMYECKOM HMH(pOpMalMe: MPUMEHATh XHUMHUYECKUe, (usnyeckue u
MaTEeMaTUYECKUe 3HAKW W CUMBOJBI, (HOPMYJbI, aO00peBHaTypy, HOMEHKIATYDY,
UCIOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTrJIAIHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(OpManuwu,
UH(OPMALMOHHOW 0€30MTaCHOCTH JINYHOCTH.

OgJ1aieHHe YHHBEPCAJbHBIMU KOMMYHHUKATUBHBIMH el CTBUAIMM:

1) oO1enne:

OCYLIECTBJISATh KOMMYHUKAIIMHU BO BCeX cpepax >KM3HU, aKTUBHO Yy4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHM MO CYIIECTBY OOCYX AaemMoil TeMbl (yMEHUE 3a7aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCHUTEIHHO BBINOJHEHHS MpeiaracMon
3aJlauM, YYUTHIBAaTh MHTEPECHl U COIIACOBAHHOCTh MO3UIMH APYTUX YYaCTHHUKOB
JMasora Wil JUCKYCCUN);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOILIECHMS, TOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHMS KOH(DIMKTHBIX CHUTYaIIUH,
YMETb CMATYATh KOH(MIUKTHI U BECTU MEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aUMOJICUCTBUS, MOHUMATh
HaAMEpEHUs JIPYTUX JIOJIEH, MPOSBIATh YBAXKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPpeKTHOU popme (opMyaupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAasl 1eSITeJIbHOCTh:

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaIbHOU
paboThI MpU PEIICHUN OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PELICHUH Y4eOHOil 3a1auu;

BbIOMpaTh TEMATHKY W METOJIbl COBMECTHBIX JEHCTBHM € y4éToM 0OLIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJieHA KOJJIEKTUBA;



OpUHUMATh I[eId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBAaTh JACUCTBUSL MO €€ JOCTUKEHHUIO: COCTaBIATh IUIaH JCHCTBUH,
pacmhpenenarTb poid C y4€TOM MHEHHH y4YacTHUKOB, OOCYXIaTh pE3yJNbTaThI
COBMECTHOI paboThI;

OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXJIOrO0 YYaCTHHKA KOMAaHIbI B
oO1uit pe3yNbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIC TPOCKTHI, OIICHWBATh HJECH C IIO3MIIMH HOBHU3HBI,
OPUTHUHATBHOCTH, TTPAKTUIECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITMATHBHBIM.

Ogy1aleHUe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH JeHCTBUSIMU:

1) camoopranu3zanus:

UCTIONb30BaTh OHMOJOTHYECKUE 3HAHUS JUIS BBISABICHUS MpOOJIeM M UX
pEIIeHNs B )KU3HEHHBIX U YICOHBIX CUTYAITUSX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUU II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3[IOPOBBIO U 37I0POBBIO OKPYIKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO ACSITENbHOCTD, BBISABIATH
po0IeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
NESTENHLHOCTH U KU3HEHHBIX CUTYaIIUSIX;

CaMOCTOSITEIFHO ~ COCTaBJIATh TUIAH pEIIeHUs MpoOJeMbl C  y4&ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTECHU;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsIM;

pacHIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieNiaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;

OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO IIUPOKOW DPYIUIUU B
pPa3HBIX 00JIACTSX 3HAHMM, IMOCTOSIHHO TOBBIINIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIH YPOBCHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyaIUsIM, BHOCUTh KOPPEKTHUBHI B JICSTECIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IEIISIM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENHbHOM  pedJieKCUH  KaK  OCO3HAHMS
COBEpIIaeMbIX JIEHCTBUH M MBICIUTEIBHBIX MPOIECCOB, HMX pPE3yJbTaTOB U
OCHOBaHUH, UCHOIB30BaTh MPHUEMBI pedICKCUH Ui OLEHKH CHUTYyalllH, BhIOOpa
BEPHOI'0 PEILICHUS;

yMETh OIICHUBATh PUCKH W CBOECBPEMEHHO IMPUHUMATH PEIICHUS MO HX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPH aHajau3€ pe3yJIbTaToB
NEATENbHOCTH;

3) npuHsATHE ceOs U APYrUX:

OPUHUMATh Ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajau3€ pe3yJIbTaToB
JEATENbHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYrUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJ0BEKA.

HNPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO 1o Ouojoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOObI IEUCTBUI MO OCBOCHUIO, HHTEPHPETALUU U
npeoOpa3oBaHUIO 3HAHMM, BUIbI JAESITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX y4eOHBIX CUTYallUsX, a TaKXKe B peabHBIX
KU3HEHHBIX CHUTYallUsX, CBSA3aHHBIX c Ouosiorueid. B mporpamme mnpenmerHbie
pe3yJIbTaThI IIPEACTABICHBI IO FOJaM 00yUYEeHUsI.

[IpenmeTHble pe3ysbTaThl OCBOECHUS ydyeOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HaHUSA ECTECTBEHHbIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpa M HAYYHOTO MHPOBO33PEHMs, O BKIIAJ€ POCCHUICKUX U
3apyOEKHbIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIIEHUS KU3HEHHBIX 3371a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJIOIMYECKUX TEPMHHOB M MOHSITHIA:
KHU3Hb, KJIETKA, OpraHu3M, MeTaboau3M (0OMEH BELIECTB M IpPEBpallCHUE
SHEPrUuu), roMeocTa3 (caMoperyJsisilus), ypoBHEBAs OpPraHU3alUs KUBBIX CHCTEM,
CaMOBOCHPOM3BEACHHUE (PENPOLYKIIHS ), HACIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTMYECKHWE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, LEHTpaJbHas JIOTMa MOJIEKYJsIpHOM Ouosnoruu), 3akoHsl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1ieHTpax MHOTrooOpas3usi u
MPOUCXOXKJEHUS KyJIbTypHbIX pacTteHuit H. WM. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOI'O MO3HAHUA B OMOJIOTUU: HAOIIOACHHUE U
OMMCAHUE >KUBBIX CHCTEM, IMPOILIECCOB U SIBICHUM, OpPraHu3alus W TPOBEJICHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABMIKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy MCCIECIyEMbIMU BEJIMYMHAMH, OOBICHEHHE IOTYYEHHBIX



pEe3yIbTaTOB, MCIIOJIIB30BAHHBIX HAyYHBIX IOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTAaTOB;

yYMEHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB M MpPEBpAlICHHs] 3HEPTUU B KIIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO W DHEPreTHYeckoro oOMEHa, XEeMOCHHTEe3a, MHUTO3a, MeHo3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOIO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSATh MOJyUYEHHBIC 3HAHUS A1 OOBSACHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1IeNbl0 o0ecredeHus: Oe30IacHOCTH CBOETO 370pOBbS M 370POBBS
OKPY>KaIOIIUX JIIOJIeH, COOJIIOICHUSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpele, MOHUMaHuE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTUKEHUN
COBPEMEHHOU Oouonoruu  u OMOTEXHOJNIOTMH Uil  PalMOHAIBHOTO
IPUPOAOIIOIB30BaHNS;

yMEHUE pelaTh JJIEMEHTApHble T'E€HETUYECKHUE 3aJlayd Ha MOHO- U
TUTHOPUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAacleJOBaHUE, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHUS [JIsl MPEICKa3aHMsl HACIEAOBAHUSA MPU3HAKOB Y
OpraHu3MOB;

YMEHUE BBINOJIHATH JIA0OpaTOpHBIE M MpaKkTUYecKHe padoThl, cOOI0ATh
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYAOBaHUEM;

yMEHUE KPUTHYECKHM OLEHUBATh M HHTEPHIPETHPOBATH HH(GOPMALUIO
OMOJIOTUYECKOTO  COJAEP)KAHMSI, BKIIOYAIOIIYIO IICEBJIOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MacCcOBOM MH(OpMALUY, HAYYHO-IOMYJISIPHbIE
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEAOBAHUI B OHOJIOTHUH,
MeJUIHE, OMOTEXHOJIOTUH;

YMEHUE CO3[1aBaTb COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011ast OMoJIOTHYEeCcKyr0 MHGOPMAIINIO U3 HECKOJIbKHX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BATh MOHATUITHBIN armapaT OMOJIOTHH.

[IpeameTHbie pe3ynbTaThl OCBOCHHS yueOHoro npeamera «buomorus» ¢ 11
Kjlacce JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHHI O MECTE M POJIU OMOJIOTUU B CHCTEME HayYHOTO
3HAHUSA ECTECTBEHHbIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTHHBI MHpa M HAYYHOTO MHPOBO33PEHHs, O BKJIAJE€ POCCHUHCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl pEeLIEHUs dKU3HEHHBIX 3371a4;

YMEHHE pACKpbIBaTh COJAEpKaHHE OHUOJIOrMYECKUX TEPMHHOB M TOHITHIA:
BUJI, MOMYJIALNSA, TeHO()OHA, SBOIIONUS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIIOLINH,
IPUCIOCOOJICHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHUCTEMA, MPOAYUEHTb, KOHCYMEHTBI, PEAYLEHTbl, LENH MNUTaAHUA,
AKOJIOTHYECKas MupaMua, OuoreoeHos, ouocdepa;

yMEHUE Hu3aratb OWOJOrMYecKue Teopuu (dBONIONMOHHAs Teopus Y.
JlapBruHa, CHHTETHYECKass TEOPHUsl HBOJIOLMH), 3aKOHbI M 3aKOHOMEPHOCTH
(3apoabiieBoro cxoactsa K. M. bapa, depenoBaHusi TNIaBHBIX HANpaBICHUN U
nyteit sBomoruu A. H. CeseproBa, yuenus o 6uochepe B. W. Bepuanckoro),
OTPEICIIATh TPAHUIIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJaMU HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U
ONMUCAHUE KUBBIX CHUCTEM, IMPOIECCOB U SIBICHUM, OpraHu3alusi U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOITYYEHHBIX
pe3yJbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TMOHATHH, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BHIBOJIBI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICTATh CYIIECTBEHHBIC TPU3HAKKH CTPOCHUS OHOJOTUYECKUX
O00OBEKTOB: BWJIOB, TMOMYJSIHUN, MTPOAYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTeOlIEHO30B U HJKOCUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI'0 OTOOpa, BHI000pa30BaHMs, MPUCTIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBHUS DSKOJOTUYECKHX (PAKTOPOB HA OPraHU3MBI, TIEPEHOCA
BEILIECTB M TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX H3MEHEHUU B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHYECKHX
UKJIOB B Onocdepe;

YMEHHUE TPUMEHSThH IMOJYyUYECHHBIC 3HAHUS JJI1 OOBACHEHUS OMOJOTHUYECKUX
MIPOLECCOB U SIBJICHUU, JJISl NMPUHATUS NPAKTUYECKUX PEUICHUH B MOBCEIHEBHOU
KHU3HU C LeNplo obecredeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIIUX JIFOJIeH, COOJIIOIEHHS] HOPM TPaMOTHOTO TTOBEACHUS B OKPY Karolen
NPUPOJIHON cpejie, MOHMMAHUE HEOOXOJAMMOCTH HCIOJIB30BAHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTMH 1711 PALIMOHAIILHOTO TPUPOAOIIONb30BaHNUS;

yMEHUE peliaTh dJeMEHTApHbIE OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BEIIEeCTB U SHEPTUU B SKOCUCTEMaX (1IN MUTaHUS);

YMEHHE BBINOJHATH JA0OPATOPHBIE W MPaKTHYECKUE pPadoThl, COOJIOAATh
npaBuiia Mpu padboTte ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OICHWBATh W WHTEPIPETHPOBATH HWHGOPMAIIIIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA MAaCCOBOM MHGPOPMAIIMK, HAYYHO-TTOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaThb  IJ00ajdbHbIE  HJKOJOTMYECKHE  MIPOOJIEMbI
COBPEMEHHOCTH, POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIC M YCTHBIE COOOIICHUS,
0000111ast OMOJIOTHYecKyr0 MHGOPMAIINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUITHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Konn4yectBo yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uudposbIe
Ne /i P Konrtpoasnbie | IlpakTuuyeckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
bu6mmoreka [{OK
1 b 4 1
HONOTHA Kak fayka https://m.edso00.ru/7f41c292
2 JKuBBIE CHCTEMBI U UX OpPTaHHU3aINS 2 bubmorexa HOK
P i https://m.edsoo.ru/7f41c292
N bu6mmoreka [JOK
3 XVMMHUYECKUH COCTaB U CTPOCHUE KIIETKU 16 2 https:/m.edsoo.ru/7fA1c292
bu6mmoreka [JOK
4 XK 12
MSHEACATCILHOCTD TIeTiH https://m.edso00.ru/7f41c292
5 PazMHOkeHUE 1 MTHANBUAYATBHOE PAa3BUTHE 10 9 bubmmoreka [JOK
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnencTBeHHOCTh M UBMEHYMBOCTD 16 3 bubmuorexka [JOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
7 Ceneknus opranu3mMoB. OCHOBBI 6 bubnnorexa [HOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41¢292
bu6mmoreka [IOK
8 P 2
SSEPBHOE PPV https://m.edsoo.ru/7f41c292
OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 0 8



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

KosunyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3iejoB H TeM uudpoBLIe
Ne /i P Konrtpoannbie | IlpakTudyeckue (upp )
NpOrpamMmblI Beero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
bu6nuoreka [JOK
1 1 2
IBOIMOIHONHAs GuOTOrHS 8 https://m.edsoo.ru/7f41cc74
Bo3HukHOBEHHE U pa3BUTHE KU3HU Ha bubmmoreka [JOK
2 18 1
3emite https://m.edsoo.ru/7f41cc74
Bubnuoreka [JOK
1 2
3 OpraHu3Mbl B OKpYIKaromas cpeaa 0 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
2
4 Coo00111eCTBa U DKOJIOTUUECKUE CUCTEMBI 18 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
> Pescproe Bpems 4 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 0 7



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos Jdara usyyenus DJIEKTPOHHBIE
Ne (Heo0si3aTenbHO | mu@poBbIe
Tema ypoka Kontpoabnbie | IlpakTuueckue
n/n Bcero s o0pa3oBaTte/ibHbIE
padorst padorui 3amoJIHeHUs) pecypchl
bu6nunoreka [JOK
1-2 buonorus B cucreme Hayk 2 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Meto/1bl TO3HAHUS KUBOM
npupozel. [Ipakrnueckas
3.4 paborta Ne 1 «HMcnonbp3oBanue 5 1 bubnmoreka [[OK
Pa3IMYHBIX METOJIOB MPHU https://m.eds00.ru/863e6122
M3YYEHUU OMOJIOTHYECKUX
00BEKTOBY
5.6 buonornueckre CUCTEMBEI, 9 bubnunoreka LIOK
IIPOLIECCHI U UX U3YyYECHHE https://m.eds00.ru/863e6564
7.8 XUMUYECKHUN COCTaB KJIETKH. 5 bubmmorexa [JOK
Bona u muHepanbHbie cOnu https://m.edso00.ru/863e674e
bubmmorexa [JOK
9-10 YriesoneL. Jmmet 2 https://m.eds00.ru/863e6870
11-12 benku. CoctaB u ctpoeHue 5 bubnmnoreka [JOK
0emKoB https://m.edso0.ru/863e6b72
depMeHThl — OMOJIOTUYECKHE 56 110K
nonuoTeKa
13-14 JJL 2 1
Katam3aTopel. Jlaboparopras https://m.eds00.ru/863e6b72
pabota Ne 1 «M3yuenue



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/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

KaTaJIMTHIECKOW aKTUBHOCTH
dbepMeHTOB (Ha mpUMepe
aMHJIa3bl WA KaTaJla3bl)»

but6mmoreka [JOK

15-16 | HyxkneuHoBsie KHUCIOTH. ATD httos://m.edsoo.ru/863e6d5¢

17-18 HexkneTounsie hopMbI KU3HU bubnuotexa [JOK
— BHUPYCHI https://m.eds00.ru/863e7540

19-20 Hcropus u MeToIbl N3ydeHUS bubnmnorexka HOK
kietku. Knetounas teopus https://m.edso00.ru/863e6e88

9122 Knerka xak nenocTHas )KuBas
cucrema
Crtpoenue 3ykapruoTHYECKON
kietku. JlabopaTopHas pabora
Ne 2 «M3yuenue cTpoeHHs

. bubmuorexa [JOK
KJIETOK PACTCHHM, )KUBOTHBIX,

23-24 5 5 . https://m.edso0o.ru/863e6ff0
FPHOOB H DAKTEpHH O https://m.edso00.ru/863e716¢c
MHUKpPOCKOIIOM Ha TOTOBBIX
MUKpOTpenaparax u ux
OTIHCaHUE)

95.26 OOmeH BelecTB Uiu bubmuorexa [JOK
MeTaboIu3M https://m.edso00.ru/863e766¢

. bubmuorexa [JOK
27-28 C) 0
HEPTETHACCKI 0bMeH https://m.edso0o.ru/863e7aae
but6mmoreka [{OK
29-30 o . X
OTOCHHTES. ACMOCHITES https://m.eds00.ru/863e7c98

31.32 buocunres 6enka. Peakims bubnuotexa [JOK
MaTpUYHOIO0 CUHTE3a https://m.eds00.ru/863e796e

33-34 Tpancsius — OnocuHTE3 but6mmoreka [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e796e

Oenka

https://m.eds00.ru/863e796e

Ku3HEHHBIN UK KISTKH.
Henenue knetku. MuTos.
Jlaboparopuas padora Ne 3

bub6mmoreka [IOK

35-36 | «Habmonenne MuTo3a B https://m.edso0.ru/863e7dc4
KJIETKaX KOHUHKa KOPEeIIKa
JyKa Ha TOTOBBIX
MUKpOTIpenaparax»

but6mmoreka [JOK
@opMBbl pa3MHOKECHUS

37-38 https://m.edso0.ru/863e81b6
OpTaHH3MOB https://m.edsoo.ru/863e831e

but6mmoreka [IOK

39-40 Meii

enos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
IIOJIOBBIX KJIETOK.
Omo10TBOpEHME. Bu6 110K
HOInOTEKA
41-42 JI 0 4
aGoparopuas pabora N https://m.edso00.ru/863e81b6
«HM3ydyeHue cTpoeHus MOJIOBBIX
KJICTOK HAa I'OTOBBIX
MUKpOTIperapaTax»

43-44 WNHpuBuayansHOE pa3BUTHE bubmuoreka [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o

45-46 HACJIEACTBEHHOCTHU U bubmmorexa TTOK

a https://m.edso00.ru/863e862
N3MCHYHNBOCTHU
3aKOHOMEPHOCTH
but6mmoreka [JOK
47-48 HacjaeA0BaHUs TPU3HAKOB.

MOHOFI/I6pI/II[HOC CKpCIINBAaHHUC

https://m.eds00.ru/863e8878



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
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

49-50

JuruOpuaHOE CKpeIrBaHue.
3aK0H HE3aBUCUMOTO
HACJIeIOBaHUS MPU3HAKOB

but6mmoreka [{OK
https://m.edso00.ru/863e89a4

51-52

ClenjaeHHoe Hacle0BaHUE
npu3HaKkoB. JlaboparopHas
pabora Ne 5 «M3yuenue
pe3yIbTaTOB MOHOTHOPHTHOTO
U IUTUOPUIHOTO CKPEIIMBAHUS
y 1p030(HITbI HA TOTOBBIX
MUKpOTIpenapaTax»

but6mmoreka [JOK
https://m.edso00.ru/863e8c60

53-54

I'enetuka nona. Hacnegosanue
MIPU3HAKOB, CLEIJICHHBIX C
OJIOM

but6mmoreka [JOK
https://m.eds00.ru/863e8c60

55-56

H3MeHYHnBOCTb.
Henacnencrennas
M3MEHYUBOCTh. JIabopaTopHas
pabota Ne 6. M3yuenue
MOIU(UKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHUE
BAapUAIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»

bubnuorexa [JOK
https://m.edso0.ru/863e8efe

57-58

Hacnencrsennas
M3MEHYHMBOCTH. JIJabopaTopHast
pabora Ne 7. «AHanu3 MyTanui
y Ap030(HIIEI Ha TOTOBBIX
MUKpOIpenaparax»

bubnuoreka [JOK
https://m.edsoo.ru/863e8efe

59-60

I'enetnka JegoBeka

bubmnorexa [JOK
https://m.edso0.ru/863e8d78



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

PesepBubIil ypok. O60011eHIE

61-62 o teMe «HacnencrBeHHOCTE U 2
W3MEHYMBOCTH OPTaHU3MOBY
but6mmoreka [JOK
63-64 Ceneiiys kak Hayka i npouecc 2 https://m.edso0.ru/863e9214
MeToapl U JOCTHKEHUS
65-66 CENIEKIINH PACTEHUN U 2 bubmmorexa TIOK
b https://m.edso00.ru/863e9214
>KUBOTHBIX
67-68 buorexHosorus kak orpacib 5 bubnuotexa [JOK
MPOU3BOACTBA https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka KonTpoasnbie | IlpakTtuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
N bubnuorexa [{OK
1-2 C) 2
BOTHOTH | METOZBL £6 H3yHeHHA https://m.edso00.ru/863ea20e
3.4 WcTopus pa3BuTHS NpeacTaBIeHUN 5 bubmuoreka [JOK
00 3BOJIIOLUU https://m.eds00.ru/863e9570
bubnunorexa [JOK
5-6 M 2
HKPOIBOIIOTHIA https://m.edso0o.ru/863e9cle
[Tomynsiust Kak 3JieMeHTapHast
eIMHUIA BUA U DBOJIIOIIH.
7-8 Hi6o I;To Hllaﬂ aGota ; 1 2 1 Bubmmotexa LOK
paTOpHaA p B https://m.eds00.ru/863e99c6
«CpaBHEeHHE BUJIOB 110
MOP(}OTOTHIECKOMY KPUTEPHIO)
9-10 JIBrKyIIHe CUiIbl (9JIEMEHTapHBIC 5 bubmmoreka [JOK
(haKTOpHI) SBOJIOLIUH https://m.edso0o.ru/863e9da4
. bubnuorexa [JOK
11-12 E 0 2
CTCCTBEHHEIT 0TOOP H ero opme! https://m.edso00.ru/863e9ed0
Pe3ynbTatel sBOIIONMK:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
13-14 BU000pa3oBanue. JlabopaTopHas 5 1 bubnuorexa [JOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpraHnu3Ma U e€
OTHOCUTEIILHOTO XapaKTepar»
15-16 Hanpasienus u nytu 2 bubnuoreka LIOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

MAaKpO3BOIIOLIMHA https://m.edso0o.ru/863e9cle
17-18 HeoOpaTtumocTs 3BosIOLINN
nu 3
19-20 “CTOpI/ISI KHU3HU Ha 3eMiie U METO/Ibl
e€ U3yueHus
9122 ['unores3sl MPOUCXOKACHUS KUZHU bubnuotexa [JOK
Ha 3emiie https://m.edso0o.ru/863ea5a6
Pa3Butne xu3Hu Ha 3emiie 1O
spaMm U mepuogaMm .OJKCKypCHs
«IBONIOLIUSA OPraHUYECKOTO
23-24 | mupa Ha 3emiie» (B €CTECTBEHHO bubanorexa LIOK
P . . https://m.edso0.ru/863ea6he
Hay4YHbIM WM KpaeBEIYECKUU
My3eH).
OCHOBHBIE 3TaIlbl 3BOJTIOIUI
PacTUTENBHOTO U KUBOTHOTO MUPA.
95.26 [IpakTuueckas pabora Ne 1 bubnuorexa [JOK
«3yueHne uCKonaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHuil 1 )KUBOTHBIX B
KOJIJICKIHSIX)
97.28 CoBpeMeHHas cuctema bubnuorexa [JOK
OpraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48e
but6mmoreka [{OK
29-30 C)
BOJIOLAA HEJIOBEKa (AHTPOIOreHEs) https://m.edsoo.ru/863eac2c
3132 JBrkyuue cuibl ((hakTopsbl) bu6muoreka IIOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
OCHOBHBIE CTaINM IBOJIOLUH
33-34 8 B

YCI0BCKa



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

UYenoBeueckue pachl U MPUPOIHbIE

bubmuorexa [JOK

35-36
aJanTalyy 4ejIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHblit ypok. O6006111eH1E TTO
37-38 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
YKU3HH Ha 3eMie»
39-40 DKoJIoTus Kak HayKa
41-42 Cpenpl OOUTaHHS U SKOJIOTHYECKHE bu6muoreka [IOK
(baxTOopBI https://m.edso0.ru/863eafec
AbGuoTtnieckue (HakTopsl.
JlaboparopHnas pabota Ne 3.
«Mopdomnoruueckre 0COOEHHOCTH
43-44 ACTEHUH U3 Pa3HbIX MECT Bubmmorexa [IOK
P P https://m.edso00.ru/863eb10e
obutanusy. JlabopaTtopHas padora
Ne 4. «BnusiHue cBeTa Ha pocT U
Pa3BUTHE YEPEHKOB KOJICYCa»
bubnunoreka [IOK
45-46 b
HOTHHECKHE (aKTOpI https://m.edso00.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
nomyssiuu. [Ipaktuueckas pabora
47-48 Ne 2 «IToacuét roTHOCTH
MOMYJISIUM pa3HbIX BUOB
pacTeHui»
49-50 Coob1ecTBa OPraHu3MoOB — bubnmoreka [JOK
OHoIEeHO3 https://m.edsoo.ru/863eb46a
51.52 OKOJIOrMYECKHUE CUCTEMEBI bu6nunoreka [IOK
(?KOCUCTEMBI) https://m.edso0o.ru/863eb46a
53-54 OCHOBHBIE TTOKa3aTEIU YKOCUCTEMBI. bubnuoreka [JOK

DKOJIOTHYECKUE TUPAMUJIBI.

https://m.edso0.ru/863eb5fa



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

CaoiictBa 3kocucteM. Cykueccus

55-56 [TpupoaHbIE SKOCUCTEMBI

57-58 AHTpPONIOTr€HHBIE IKOCUCTEMBI

59-60 buocdepa — rnobanpHas 5 bubmuorexa [JOK
3KOCHCTEMA 3eMIIU https://m.edso0.ru/863ebb5e

61-62 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 5 bubnmnoreka [JOK
ounocdepsl https://m.eds00.ru/863ebd16

63-64 YenoeyecTBo B Onochepe 3emiu 2

65-66 CocymiecTBoBaHUE TPUPOBI U 2 bubnuorexa [JOK
YeJI0BeueCcTBa https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001ICHIE TEMBI

67-68 «Co00111ECTBA M SKOJIOTUYECKUE 2
CUCTEMBI»

OBILEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

buonorusl0.ba3oseiil yposens. B.B.Ilaceunuk u np. [Ipocsemenne, M.
buonorusll. bazossiii ypoBenb. B.B.Ilaceunuk u ap. IIpocsemenue,M .
METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

Pabouue nporpammsl

[Toypounsie pazpaboTku

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

but6mmoreka [{OK https://m.edsoo.ru/










