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c. Kpacno6Gopck 2024
HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpammsbl MO0 OHMOJOTUU TEOPETUYECKYIO OCHOBY IS
OTpe/ieNieHUs] MOAXO0/I0B K (DOPMUPOBAHUIO COJIEpKaHUs Yy4eOHOTO MpeaMera
«buonorus» cocraBunu: KoHuenryaiabHele nosiokeHuss PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, COJep)KaHus, pe3yJlbTaToB OOy4YeHHS U
TpeOOBaHUIl K YPOBHIO TMOJTOTOBKM BBIMTYCKHHUKOB, MOJIOKEHUS 00 0OOIIMX
HeSIX W TMPHUHIINIAX, XapPaKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBbI
cpeaHero oo6Omero ooOpasoBanuss B Poccuiickoit ®Denepanuu, a Takke
MOJIOKEHUS O crienuduke Ouonoruu, e€ 3HaYeHUH B TIO3HAHUU YKUBOW MPUPOIBI
u o0ecreyeHUHu CyIIECTBOBAaHUS denoBedeckoro ooOmectBa. CoriacHo
HA3BAHHBIM TIOJIOKEHUSIM, OIpeNeJIeHbl OCHOBHBIE (DYHKIIMHM MPOTPAMMBI IO
OuoJIoruu U e€ CTPYKTypa.

[Iporpamma mno Ouosioruu ma€T TpeACTaBICHHE O I1eNsX, o0 oOmen
cTparernu OOYy4YEeHHs, BOCIUTAHUS W PA3BUTUS OOYYAIOIIUXCS CpPEICTBAMU
yuebHOoro mpenmera «buomorus», ompeaenseT o00s3aTENbHOE MPEIMETHOE
COMIEp)KaHue, €ro CTPYKTypy, paclpeielieHue MO0 pa3ienaM U TeMaw,
PEKOMEHIyeMYIO TIOCTEIOBATEIbHOCTh H3YYCHHs] Y4eOHOrOo Marepuaia ¢
y4€TOM  MEXIIPEIMETHBIX W  BHYTPHUIPEAMETHBIX  CBSI3€H,  JIOTUKU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYarOmMnXCs.

B nmporpamme mo OHOJOTHMM TakKe€ YYHUTHIBAIOTCA TpeOOBaHUS K
TUTAHUPYEMBIM JTUYHOCTHBIM, METAlpeIMETHBIM M MPEIMETHBIM pe3yiIbTaTaM
oOyueHuss B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIbHON
NeATEeIbHOCTU/Y4eOHbIX JEeUCTBUN OOYyYaromMXCcsl MO OCBOEHHUIO COJIEPKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B nporpamme no Ouonoruum (10 xmacca, 6a30BbI YpOBEHb) peaii30BaH
MPUHIUI MPEEMCTBEHHOCTH B HM3y4YE€HHMHM OMoJIOrMM, Onarojaps 4yemMy B HeE
IpPOCMAaTpPUBAETCA HAIMpPABICHHOCTh Ha pa3BUTHE 3HAHWH, CBS3aHHBIX C
dopMUpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  I[EHHOCTHBIX
OpUEHTAIMA JIMYHOCTH, SKOJOTHYECKOTO MBIIUICHUS, TPEACTaBICHUNH O
310pOBOM oO0pa3e KU3HM U OEpEeKHBIM OTHOIICHHEM K OKpYXaroliei
npuponHoit cpepe. Ilosromy Hapsmy ¢ u3ydeHHEM OOIEOMOIOTHUECKUX
TEOpUH, a TakKe 3HAHUH O CTPOECHUM >KUBBIX CHCTEM pa3HOTO paHTa |
CYIUTHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX MPOIECCOB B MpPOTpamMMme II0
OMOJNOTHH yAENEeHO BHUMAaHHE WCIONb30BAHUIO TIONYyYEHHBIX 3HAHUU B
MOBCETHEBHON KU3HU [UIsI PEIICHUS TPHUKIATHBIX 3a1ad, B TOM YHCIE:
npoQUIaKTUKKA ~ HACIHEACTBEHHBIX  3a00J€BaHUW  YEJIOBEKa,  MEIUKO-
TeHETUYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
11eJIeCO00pa3HOr0 TIOBENIEHUSI B OKpYXAloIeW MNPHPOAHON cpene, aHamm3a
BJIVSTHUSI XO3SHCTBEHHOW JESITEIbHOCTH YEeJIOBEKa HAa COCTOSTHUE MPHUPOIHBIX U
UCKYCCTBEHHBIX  JKOCHCTEM. YCHWJICHHE BHUMaHHSI K  NPUKIATHON
HampaBlieHHOCTH  ydeOHoro  mpeamera  «buonorus»  MPOAUKTOBAHO
HEO0OXOIMMOCThIO 00ECIIeYeHUsI YCIOBUM JIJIsl PEIICHHs] OJIHOW U3 aKTyalbHBIX
3aa4 IIKOJIBHOTO OMOJOTHYECKOTO OO0pa3oBaHMs, KOTOpas Tperoaraer
dbopmMupoBaHre y 00y4arOIIUXCsl CIIOCOOHOCTH aIallTUPOBATLCS K U3MEHEHUSIM
JMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o01ero oOpa3oBaHMs 3aHMMAET BaXKHOE
mecto. OHa obecrnieurnBaeT (GOpMHUPOBAHKE Y OOYYAIOLIUXCS MPEACTaBICHUN O
Hay4YHOU KapTHHE MHpa, paclIupseT U 0000IIaeT 3HaHUS O KUBOU NpUpOJE, €€



OTJINYUTEIIBHBIX MPU3HAKAX — YPOBHEBOM OPraHU3ALMU U JBOJIOLMH, CO3MAET
YCIIOBUSL JAJsi: TIO3HAHMS 3aKOHOB JKMBOW MPUPOIBI, (POPMUPOBAHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HABBIKOB 37J0POBOTO M 0€30MacHOro obpasa
KU3HHU, HKOJOTMYECKOTO MBINUICHHS, LEHHOCTHONO OTHOIIEHHUS K YKUBOH
MPUPOJE U YETIOBEKY.

bonpmioe  3HaueHwe ~ OWMOJIOTMS  MMEET  Takke JUIA  PEIICHUS
BOCIUTATENBHBIX M Pa3BUBAIONIMX 3a7ad CpeaHero oolmiero oOpa3oBaHMUs,
couuanu3anuu oodyvarommxcs. M3ydenue OHOJIOTHMM 00ECIEUNBACT YCIOBUS
VIS dbopmMupoBanus MHTEJUIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX |
WH(GOPMALIMOHHBIX ~ HABBIKOB, JICTETUYECKOM  KYNbTYpbl, CIOCOOCTBYET
MHTETpaIy OMOJIOTUYECKUX 3HAHUI C MPEACTABICHUSIMHU U3 JPYTHX y4eOHBIX
npeIMeTOB, B 4YacTHOCTH, (GU3HKH, XuMHU © Teorpaduu. HaspanHble
MOJIOKEHUSI O MpeIHa3HAYeHUH y4eOHOoro mpeamera «bHONOrUsS» COCTaBUIU
OCHOBY JUIsl OINpPENENIECHHS MOJIXO0J0B K OTOOpY M CTPYKTYPHUPOBAHHUIO €O
coJiep KaHusl, PEICTABIEHHOTO B IPOrpaMMe 10 OMOJIOTHH.

OT160p conepxkanus yueOHOro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH € MO3MUIMUI KyJIbTYpOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUU C
KOTOPBIM 00ydYarouuecs: JOJKHbI OCBOMTH 3HAHUS M YMEHMs, 3HAUUMbIE IS
dbopmupoBaHus OO0IIEH KyJbTYpbl, OMNPEICIAIONIUNE aJCKBATHOE TOBEJCHUE
YeJI0BeKa B OKPY Karolel MpUpPOAHON cpelie, BOCTpeOOBaHHbBIEC B TOBCEIHEBHOM
KU3HU U MPAKTUYECKOU JeaTesibHOoCTU. Oco00e MECTO B ATOM CUCTEME 3HAHUM
3aHUMAIOT  DJIEMEHTBl  COJAEp)KaHUsA, KOTOpbIE CIy>KaT OCHOBOM ISt
(opMHpOBaHUA TPEACTaBICHU O COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHE MHUpa M LEHHOCTHBIX OPUEHTALHUAX JIMYHOCTH, CIOCOOCTBYIOIIUX
ryMaHHM3aluu OMOJIOTUYECKOro 00pa3oBaHusl.

CTpyKkTypupOBaHUE COAEpX aHUs y4eOHOro Marepuaia B IpOrpamMme 1o
OMOJIOTUM OCYIIECTBICHO C Y4YE€TOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX )KMBOUM MPUPOJIBI, O €€ YPOBHEBOW OpraHu3aluu
M SBOJIOUMHA. B COOTBETCTBMM € 3THM B CTPYKType€ Y4Ye€OHOro MpeameTa
«buonorusy BbIIENEHBI CIENYIOUME CoAepKaTeabHble JIMHUU: «buomorus kak
HayKka. MeToibl HaydHOro no3HaHus», «Kierka kak Onojgornyeckas cucteMa,
«Opranu3m kak Ouosiornueckass cuctema», «Cucrema M MHOrooOpasue
OPraHUYECKOTO MUPa», «OBOJIOLMS KUBOW MPUPOIABDY, «IKOCHUCTEMBI H
MPUCYIIME UM 3aKOHOMEPHOCTH.

Henp mzyuenus yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJIAJICHHE OOYYaIIIUMHCS 3HAHUSIMH O CTPYKTYpPHO-(DYHKIIMOHAJIBHON
OpraHu3allMd >KUBBIX CHCTEM PAa3HOr0 paHra W MpPUOOPETEeHHE YMEHHI
UCIIOJIb30BaTh 3TW 3HAHUA JJI1 TPAMOTHBIX JIEWCTBUM B OTHOIIEHUH OOBEKTOB
YKUBOUW MPUPOJIbI U PELICHUS PA3TUNYHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTkeHue 1enu u3ydeHuss yuyeOHoro mnpeamera «buonorus» Ha
0a30BOM YpOBHE 00ECIIEUMBACTCS PEIICHUEM CIIEIYIONINX 3a]1ay:

OCBOCHHME O0YYaIOIIMMHCS CHUCTEMbl 3HAHU O OMOJOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEpPHOCTSX, THUIOTe3aX, MpaBUIIaX, CIYKaIUX
OCHOBOM 11711 (pOPMUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MUpa, O METOJAaX HAYYHOTO T[IO3HAHMS, CTPOCHUU, MHOrooOpasuu H
OCOOEHHOCTSIX >KMBBIX CHUCTEM DPA3HOTO YpPOBHS OPTraHM3allMH, BbIAAIOLIMXCS
OTKPBITUSAX U COBPEMEHHBIX MCCIIEJOBAaHUSAX B OMOJIOTUH;

dopMHpoBaHrEe y 00y4aIOIMXCSl MO3HABATENIbHBIX, HHTEJUIEKTYAIbHBIX U
TBOPUECKUX CIMOCOOHOCTEM B MpoOIlieccEe aHajlu3a AAHHBIX O MyTAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IVISI0OB, UAEH U MOAXOAOB K U3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOI0 YPOBHSI OpraHU3aluy;



CTAaHOBJICHHE Yy OOydaloIIuxcs oO0mel KynbTypbl, (PYHKIMOHAIBHOU
IPAMOTHOCTH, pPa3BUTHE YMEHHH OOBSACHATH MW  OLICHUBATH  SIBJICHUS
OKPYXAIOIIEro MHUpa >KUBOM NOpPHUPOABI HA OCHOBAHWM 3HAHUM U OIBITA,
MOJTy4YE€HHBIX TIPU U3YYCHUU OHOJIOTHH;

dopMupoBaHrue y OOy4alOUUXCS YMEHHMH WLTIOCTPUPOBATh 3HAUCHHUE
OMOJOTMYECKUX 3HAHWM B MPAKTUYECKOUN ACSITEIHHOCTH 4YEJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTHIA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTHU TMO3HAHUS YEJIOBEKOM KHBOU
MPUPOJIbI, HEOOXOAMMOCTH OEpEeXKHOTr0 OTHOIICHHS K HEW, coOMoaeHus
ATUYECKUX HOPM MPHU MPOBEJCHUH OMOIOTUYECKUX HCCIIEeIOBAHUI;

OCO3HaHWE IIEHHOCTH OMOJOTMYECKUX 3HAHUW NJISl TOBBIIMICHUS YPOBHS
HKOJIOTMYECKOH KYIbTYpPBI, 1711 (GOPMUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEIHEBHOW KU3HU
JUISl OLIEHKH TIOCJIEICTBUI CBOEM AEATEIBHOCTH 110 OTHOIIEHUIO K OKPYKaIOIIEeH
cpeae, COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHME U COOJIOJICHHE MEP
npodUIaKTUKH 3a00JICBaHUN.

B cucreme cpemgnero obiiero odpazoBanusi «buonorusy, uzyyaemas Ha
0a30BOM YpOBHE, SBISETCS 00s13aTEIbHBIM YUEOHBIM MPEAMETOM, BXOMSIINUM B
coCTaB NpeaMeTHOMN 00aacTh « EcTecTBEHHO-HAay4HbIE IPEIMETHD.

Jlns wu3ydeHuss Ouonorud Ha ©0a30BOM YpPOBHE CpeAHEro oOIIero
oOpazoBaHust oTBoAuTCs 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Hezaeno).



COAEPXKXAHUE OBYUEHUA

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHHU C OOLIECTBEHHBIMHU, TEXHUYECKUMU
U JIPYTUMHU €CTECTBEHHBIMH HayKaMd, (GUIOCOpHUEH, ITUKOH, SCTETUKON U
npaBoM. Poip Ouonoruu B (OpMUPOBAHHWU COBPEMEHHON HAyYHOU KapTHHBI
mupa. CrucreMa OMOJIOTMYECKUX HayK.

Meronbl TO3HaHUS >KUBOM MpUpOIbl (HAOIIOAEHUE, SKCIEPHUMEHT,
OMHCaHue, HU3MEpeHHe, KiacCu(puKalusi, MOJCTUPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JleMmoHcTpanuu:

IToptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon u O.
Kpuxk.

Tabnuupl 1 cxeMbl: «MeToIbl MO3HAHMS )KUBOU IPUPOIBD.

JlabopaTopHble U IpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHHE pazIUYHBIX METOJOB IMPHU
M3YYEHUHN OMOJIOTUYECKHX OOBEKTOBY.

Tema 2. ’)KuBble cUCTeMbI U MX OPraHU3aLUs.

Kuseie cucteMbl (OMOCHUCTEMBI) KaK NpPEAMET HU3y4YEHUS OHOJIOTHHU.
OTnH4ne KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiicTBa OMocHcTeM U HX pa3HooOpasve. YpPOBHH OpraHu3aluu
OMOCHCTEM:  MOJICKYJIAPHBIA, KJICTOUHBIA, TKAHEBbIM, OPTraHU3MEHHBIM,
MOMYJISILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTreoIIeHOTUYECKUI ),
Onoc@epHbI.

JlemoHcTpanuun:

Tabmuubr u  cxeMbl: «OCHOBHbIE TPU3HAKH JKU3HU», «YPOBHU
OpraHu3aliy KUBOU TPUPOABDY.

O6opynoBanue: Mojaesb MoJiekyibl JIHK.

Tema 3. Xumuuyeckuii COCTaB U CTPOCHHUE KJIETKH.

XHUMHUYECKUN COCTAB KJIETKU. XHUMUYECKUE DJIEMEHTBI: MaKpPOJJIEMEHTHI,
MUKpO3JIeMEHTbI. Boga 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMKM BOABl M MUHEpaJbHBIX BelECTB B kierke. llogaepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CocTtaB u ctpoeHre 0€IKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
Hesamenumble W 3aMEHHMMBbIE AMHHOKHCIOTBL. AMWHOKHMCIOTHBIA COCTaB.
YPoBHU CTPYKTYpbI OEIKOBOI MOJIEKYJIbI (IEPBUYHAS, BTOPUYHAS, TPETUUHAS U
YEeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOICTBa OenkoB. buonormueckue
GyHKUIMU OEIKOB.

®depmeHTHl — Owuosornueckue kartanuszatopbl. Ctpoenue (depmenTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuupuyHoctb. Kodepmentsl. ButaMuHsl.
OTnunuust PepMEHTOB OT HEOPTAaHMYECKUX KaTaIU3aTOPOB.

YrneBoawsl: MOHOcaxapuabsl (TJIHOKo3a, pubo3a H  J1€30KCUpU003a),
aucaxapupl (caxaposa, JIaKTo3a) M MoJiMcaxapuibl (Kpaxmai, TJIMKOTEH,
HeJI0I103a). buonornvyeckue GyHKIMH YTIIEBOOB.

Jlunuasl:  Tpurnuuepuanl, ¢Gochonunuabl, crepouasl. [ uapoduibHO-
ruapodoOHbie cBolicTBa. buonorndeckue QyHkiuu aunuaoB. CpaBHEHHE
yIIEBOAOB, OEJIKOB U JIMMHUIOB KaK UCTOUHUKOB YHEPTUU.

Hyxknennoseie xucmotel: JHK un PHK. Hykneoruasr — MoHOMEpHI
Hyk1eruHOBBIX KHCIOT. Ctpoenne u ¢ynkuuu JHK. Crpoenune u dyHkumnu
PHK. Buast PHK. AT®: ctpoenue u GhyHKIIUH.



[uronornuss — Hayka o kierke. Kiletounas Tteopuss — mOpuMep
B3aMMOJICHCTBHUS HJeH M (PAKTOB B HAyYHOM IO3HAHWU. MeETOAbI H3y4YeHUS
KJIETKH.

Knerka kak wenoctHas >xuBas cucrema. OOlue NOpU3HAKU KIETOK:
3aMKHyTas HapyxHasi MmeMOpana, MonekyJsbl JJHK kak reHernueckuii ammapar,
CHCTeMa CHHTe3a Oerka.

Tunmbl kJIEeTOK: 3yKapuoTHYeckas W mpokapuoTudeckas. OcoOGeHHOCTH
CTpOCHHSI TTPOKapuoTUYECKOi kieTku. Kinerounas crenka Oakrepuil. CTpoeHue
AYKapUOTUYECKOU KIeTKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, KUBOTHOU U
IrpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KIJIETOYHAsl CTEHKA, INIMKOKAJMKC,
ux ¢Gynkuumu. Ilnasmatnyeckass memOpaHa, €€ cBoWcTBa M (DYHKIHH.
[uromnaszma u e€ opranouasl. OgHomMeMOpanHbie opranouibl kietku: DIIC,
annapat [onbxku, Jsm30cOMBbl. [lolyaBTOHOMHBIE OpPraHOMABI  KIIETKH:
MUTOXOHJpPHH, TUIacTUIbl. IIponcxoxaeHne MUTOXOHAPUM U MacTul. Bumbl
mactua. HemeMOpaHHble opraHOWIbl KJIETKU: pUOOCOMBI, KJIETOYHBIN LIEHTP,
LEHTPHUOJIU, PECHUYKH, )KTYTUKU. DYHKIIMN OPraHOUI0B KIETKU. BritoueHus.

SAnpo — perynasTopHblil HeHTp KieTku. CTpoeHue aipa: saepHasi 000JI0UKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcOPT BEIECTB B KIIETKE.

JleMmoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBanu, M. Illneinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammer:  «PacnpeneneHre XUMHYECKMX JJIEMEHTOB B  HEXHUBOU
npupoze», «PacrpeneneHre XUMUYECKUX JIEMEHTOB B dKUBOW IIPUPOIECH.

Tabmuupl u cxemsl: «lleprognyeckas TadaMa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJeKyynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHuEe MOJIEKYJIbI
oenka», «Ctpoenue pepmenta», «Hykmennossie kuciotel. JTHK», «Ctpoenue
Monekyael AT®», «CrpoeHne dyKapuOTHYECKOW KIETKW», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENBHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKOM KJIETKW», «CTpoeHue sapa KIETKW», «YTJIEBOIbDY,
«JInmmaey.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYIOBaHUE ISl MPOBEICHUS
HaOMIOACHUI, U3MEPEHU, SKCIEPUMEHTOB, MUKpPOIPENapaTbl PacTUTENIbHbIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KJIETOK.

JlabopaTopHble U NpaKkTHYECKHE PAdOThI:

JlaGoparopuas pabotra Ne 1. «3yueHue KaTaaUTUYECKOW AKTUBHOCTU
dbepMeHTOB (Ha MpUMeEpe aMuiIa3bl WU KaTalla3bl)y.

JlaGoparopuass pabora Ne 2. «M3ydeHue cCTpoeHUS KIETOK pPacCTEHUH,
KUBOTHBIX M OaKTEpHUIl MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OMHCaHUE.

Tema 4. ’KuzHeaessiTeJLHOCTH KJIETKH.

OOMeH BellecTB, WK MeTaboIu3M. ACCUMUIIALIMS (TIJTACTUYECKUN OOMEH)
U JTUCCUMWIAIMUS (SHEPreTUYECKUil 0OMEH) — JBE CTOPOHBI €IMHOTO Mpoliecca
meTabonu3ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M HHEPrud B MOHUMAaHHUU
MeTaboau3ma.

Tunbr oOmeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Poib
(dbepMeHTOB B OOMEHE BEILIECTB U MPEBPAIICHUHN SHEPTHH B KIIETKE.

®ortocunTe3. CBeroBas u TemHoOBas ¢a3bl (oTocuHTe3a. Peakuuu
doTocunTeza. DPdekTUBHOCTL (PoTocuHTe3a. 3HaueHue (OTOCHUHTE3a IS



KU3HM Ha 3emisie. BiusHue ycnmoBuil cpembl Ha (OTOCHHTE3 W CIIOCOOBI
ITOBBILIEHHUS €r0 NPOAYKTUBHOCTHU Y KYJIBTYPHBIX PACTEHUU.

XeMOCHHTEe3. XEMOCUHTE3UPYIOIIMe OakTepuu. 3HAYEHHE XEMOCHUHTE3a
JUTA )KU3HHU Ha 3eMIIe.

DHepreTudeckuii oOMeH B kieTke. Paciienienne BeUIecTB, BBIACICHUE U
AKKyMYJMpPOBAaHUE DSHEPrUM B KIETKE. OTalbl 3HEPreTHYECKOro OOMEHa.
I'mukomus. bpoxenue u ero Buabpl. KUCIOPOAHOE OKHUCIIEHUE, WU KIETOYHOE
JIbIXaHUE. OxkucnutenbHOe dbochopunupoBaHue. D¢ddexTuBHOCTH
SHEPreTUYECKOro 0OMeHa.

Peakuum wmatpuuHoro cuHtesza. ['enetnueckas unpopmanus u JHK.
Peanuszanus reneruueckoid mHpopManuu B KieTke. ['eHeTHuecKuid KOa U ero
cBorcTBa. TpaHckpuniuss — wMarpuunbli cuHTre3 PHK. Tpancnsauma —
OnocuHTe3 Oenka. Ortanbl TpaHciasuuu. KogupoBanume aMHUHOKHCIOT. Poub
pubocoM B OMocHHTE3E OerKa.

Heknerounsie ¢popmbl xu3HU — BUpYChL. McTopus oTKpeiTHs BUpYycoB (/1.
N. UBanoBckuii). OCOOEHHOCTH CTPOEHUS M >KU3HEHHOTO IIMKJIa BUPYCOB.
baktepuodaru. bone3nu pacTeHuil, >XMBOTHBIX U 4YEJIOBEKA, BBHI3BIBACMBIC
Bupycamu. Bupyc nmmynonedpunura yenoseka (BUY) — Bozoyaurens CITM/a.
OOpaTtHass  TpaHCKpuUIIMs, peBepraza u  uHTerpasza. lIpodumaktrka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHMI.

JlemoHcTpanuun:

IToptpetsr: H. K. Konpsnos, /I. Y. UBanosckuit, K. A. Tumupsses.

Tabnuiel u cxembl: «Tunel nutanusy, «Metabonuszmy», «MUTOXOHIPUSY,
«JHepreTuyeckuii ooMen», «Xmoporiact», «Potocuntes», «Ctpoenue JJHK»,
«Ctpoenue u (yHKIIMOHUpOBaHUE TreHa», «CuHTe3 Oenkay, «l'eHeTudecKuid
Ko, «Bupyce», «bakrepuodarn», «CTpoeHre M KU3HEHHBIM LUK BUpyca
CII1da, 6axrepuodara», «Permkanus JJHK».

O6opynoBaHue: MOJEIU-ANTUINKALANA «Y IBOCHUE JHK 151
TpaHCKpunuus», «brnocunres 0enka», «CTpoeHUe KIETKU», MOJIETb CTPYKTYPbI
JIHK.

Tema 5. PasMHOKeHUe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounbiit nuki, Wik >KM3HEHHBIM UK KieTkd. MHTepdaza u MUTO3.
[Ipoueccel, npoTekaromue B uHTEpdaze. Pernnmkanus — peakuss MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIA HAOOp — KapUOTHIIL.
JIunmouaHBIM M TalUIOWIHBIA  XpPOMOCOMHBIE  HaOOphl.  XPOMATHIIBI.
[{utonornuyeckne OCHOBBI PAa3sMHOXKEHUS W HWHIMBUAYAJIBbHOTO Pa3BUTHSA
OpPraHU3MOB.

Henenue knetkn — muto3. Ctaauu mutosa. [Ipoueccel, npoucxoasime Ha
PAa3HBIX CTAIUIX MUTO3a. bUOJIOrMYECKNN CMBICI MUATO3A.

[Iporpammupyemast rubenb KJIETKU — arnomnTo3.

@opMbI pa3MHOXKEHHUS OpraHU3MOB: Oecnojioe u TMosioBoe. Buasl
Oecrojioro  pa3MHOXKEHHS:  JIeJleHMe HaJABOE, [OYKOBaHHME OJHO- U
MHOT'OKJIETOYHBIX, cropooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXKEHUE.
HckyccTBEHHOE KIIOHUPOBAaHUE OPTaHU3MOB, €0 3HAYECHUE JIJIS1 CEJIEKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECTIOJIOTO.

Meito3. Cragumn meito3a. [Iporecchl, MpoUCXOagIe Ha CTAUSIX MEWo3a.
[ToBenenne xpomocom B Mmeio3e. KpoccuHrosep. buosiornyeckuii CMBICT H
3HAYCHHUE MEeNo3a.

["ameTorene3 — mpoiiecc 00pa3oBaHMs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKHN U SMYHUKH. OOpa3zoBaHue U Pa3BUTHE MOJIOBBIX
KJIETOK — raMmeT (CrepMaro30ui, SUIEKIeTKa) — CIepMaToreHe3 U OBOI'CHE3.



Oco0eHHOCTH CTpPOCHUS SIUILIEKIETOK W cHepMaTo3ouioB. OIiog0TBOpPEHHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTthe (OHTOTEHE3). OMOpPHUOHAIBLHOE pPa3BUTHE
(3mMOpuorenes). Jrarbl IMOPUOHATBHOTO PA3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX:
ApobiieHue, racTpysinus, opranorenes. [loctambpruonansHoe pazputue. Turbl
MOCTAMOPHUOHAIIBHOTO Pa3BUTHS: MPSAMOE, HENpsMoe (JIMYMHOYHOE). BimsHue
Cpenbl Ha Pa3BUTHE OPTAHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct n pa3Butue pacteHuil. OHTOr€HE3 LBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHHU, CTaINH Pa3BUTHSL.

JemoHcTpanum:

Tabmuupr 1 cxembl: «DOpMBbI pa3MHOKEHHS OPraHU3MOBY», «JlBoitHOE
OIUIOJIOTBOPEHUE Yy I1IBETKOBBIX pacTeHUi», «BereratuBHOE pPa3MHOXKEHUE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpOeHHE TOJOBBIX KIETOKY,
«Ctpoenune xpoMmocoMbly», «Kiterounslii ukn», «Permmukanus [JHK», «Muto3y,
«Menosz», «IIpsasmoe u HenpsAMoe pa3BUTHEY, «] 'aMETOreHe3 y MIIEKONUTAFOIINX
1 4esioBeKay, «OCHOBHBIE CTaJIUU OHTOT'€HE3a».

OOopynoBanue:  MHUKpPOCKON,  MuUKporpenaparsl  «CrepMaTro30uibl
MJICKOITUTAIOWIETO», <«JSlMIeKneTka MIeKonuraromero», «KapuoknHes B
KJIETKax KOpelIKa JIyKa», MarHUTHas MOJIeb-aniuiukanus «Jlenenue KieTkuny,
mozens JIHK, monens MetadazHOM XpOMOCOMBI.

JlabopaTopHbie U MpaKkTHYECKHE PAdOThI:

Jlaboparopnas pabota Ne 3. «HaOmioneHue MuTo3a B KJIETKAaX KOHUMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JlaboparopHnas padota No 4. «M3yueHue CTpoeHHs TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOTMpenapaTax.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. lMcropust pas3BuTusa reHeTHKH. Poib
IIUTOJIOTUM U SMOPHUOJIOTUM B CTAHOBJICHUM T€HETUKH. BKiIaa poCCHMCKHUX U
3apyOeXHbIX  YYEHBIX B  pa3BUTHE TEHETUKU. MeToabl  T'E€HETHUKHU
(ruOpuI0NOTHYECKU,  LIUTOTEHETUYECKUH,  MOJIEKYJSIPHO-TEHETUUYECKUN).
OcCHOBHBIE TEHETHUYECKHE TOHATHS. | eHeThuYecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIIUBAHUIM.

3aKOHOMEpPHOCTH  HAcCJIeIOBaHUsS  MPU3HAKOB, yCTaHOBJIEHHblE [
Mennenem. MoHOTHUOpUAHOE CKpeUIMBaHUE. 3aKOH €IuHOO0Opa3us ruOpuI0B
nepBoro mnokojeHuss. [lpaBuno AOMHHHMpPOBaHMA. 3aKOH paclUEIJICHUsS
npu3HaKkoB. ['unore3a ynctorsl rameT. [101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe CKpemBaHue. 3aKOH HE3aBHCHUMOTO  HACJEJIO0BAHMS
npu3HakoB. [luToreHeTHYeckue OCHOBBI  JUTHOPUIAHOTO  CKPEIIUBAHMUS.
AHanuzupytouiee CKpelLIMBaHuE. Hcnons3oBanue AHAJIM3UPYIOLIETO
CKpEUIMBaHUSA JJIs ONIPEACIICHHUs] TEHOTUIA OCOOH.

CuernyieHHOe HaclienoBaHue mnpusHakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HAcJeJIOBaHMIO TEHOB. HapyieHue cCUEMJIeHUS TE€HOB B
pe3yabTare KPOCCUHTOBEPA.

XpOMOCOMHasi TEOpHUsI HACIIECTBEHHOCTH. | eHeTnYecKre KapThl.

I'eneruka nmosna. XpoMOCOMHOE ONpeIeiIeHUE T0J1a. AyTOCOMBI U TIOJIOBBIE
XpoMocoMbl. ['oMorameTHble M TeTeporaMmeTHbie opraHu3mbl. HacnegoBanue
PU3HAKOB, CLEIJIEHHBIX C TOJIOM.

N3MeHUYHUBOCTD. Buasl  M3MEHUMBOCTH: HEHACJIEJACTBEHHAs U
HaciencTBeHHas. Ponb  cpenbl B HEHACNEACTBEHHOW  M3MEHYMBOCTH.
XapakTepucTuka MOAU(PUKAIMOHHON W3MEHUYMBOCTU. BapualMoOHHBIN psg U



BapuanvMoHHas KpuBad. Hopma peakumy npusHaka. KoaudecTBeHHblE U
KaueCTBEHHbIC MPHU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(UKAIIMOHHON
U3MEHYMBOCTH.

HacneacTBenHasi, WM T€HOTUIIMYECKAs,, U3MEHYMBOCTh. KOMOMHATHBHAS
M3MEHYUBOCTb. MeW03 M TMOJOBOM TMPOIECC — OCHOBa KOMOWHATHUBHOU
M3MEHYMBOCTH. MyTaIlMOHHAsT WM3MEHYMBOCTh. Kiaccudukarus MyTammii:
I€HHbIE, XPOMOCOMHbBIE, TE€HOMHbIE. YacToTa M MNPUYUHBI MyTalUH.
Myrtarennsie (GakTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEACTBEHHOMN
n3MeHunBoctu H. M. BaBunosa.

BHesnepHas HacneACTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka yenoBeka. Kapuorun yenoBexka. OCHOBHBIE METOIbl T'€HETHKHU
YeJI0BEKa: reHeaJorunuecKui, OJIM3HEIOBBIH, IUTOTCHETUYECKUIA,
OMOXMMUYECKHUI, MOJIEKYJApHO-TeHeTHuYecKnii. COBpPEMEHHOE ONpeeICHHUE
T€HOTHIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITMPOBAHHUE, B TOM YHUCIIE C
nmomomnieio II[P-anamm3a. HacimencTtBenHble 3a00JIeBaHUS YEIIOBEKA: T'CHHEIC
00J1€3HH, OOJIE3HH C HACJIEICTBEHHOW MPENpPaCIIONIOKEHHOCTbIO, XPOMOCOMHBIE
O0one3nn. ComaTHUeCKME€ M TeHepaTuBHbIe MyTauuu. CTBOJIOBBIE KIIETKHU.
[IpuHUUMIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPO(UIAKTUKY U JICUECHUS
reHeTH4ecKuX Oone3Hel. MeauKko-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUEHUE
MEIUIMHCKOW TE€HETUKH B TPENOTBPAIICHUH M JICUEHUU TE€HETUYECKUX
3a001€eBaHUI YelIOBEKa.

JleMmoHcTpanuu:

IHoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabmuupr u  cxeMbl: «MOHOTMOpUAHOE  CKPEIIMBAHME U €rO
LUTOTEHETHYECKAasT OCHOBA», «3aKOH PACILEIUICHUS M €ro LUTOTeHEeTHYecKas
OCHOBa», «3aKOH 4YHUCTOTHI Tamer», «JuruOpuaHoe  CKpenrMBaHUE,
«lluTonornyeckue OCHOBBI  JAUTHOPUIHOTO  CKpenuBaHus», «Meio3y,
«BzaumonelicTBre alieNnbHBIX T'EHOBY», «l['€HeTHUeckue KapThl pPacTeHHI,
KUBOTHBIX U YesoBeKay, «I['eHeTnka mosia», «3aKOHOMEPHOCTH HAacleJOBaHUs,
CUEIUIEHHOTO0 ¢ TojioM», «KapuoTumbl 4enoBeKa M KUBOTHBIX», «Bumsbl
M3MEHUYMBOCTH», «MoaudukannoHHas U3MEHYUBOCThY, «HacnenoBanue pesyc-
(daktopay, «I'eHeTuka rpynn KpoBuw», «MyTalmoHHasi U3MEHUHUBOCTHY.

O6opynoBanue: MoAenu-anIIuKauu «MOHOTUOPUIHOE CKpPEIIMBAHUEY,
«Henonnoe nomuHupoBanue», «JluruOpuaHoe ckpeniuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOI U MuKponpenapatr «Jpo3zodpuna» (Hopma, MyTanuu
(bOopMBI KPBUIBEB U OKPACKH Teia), repdapuii «['opox moceBHON».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlaGoparopnas padora Ne 5. «M3yuenue pe3ynbTaTOB MOHOTUOPUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOIPENapaTax».

Jlabopatopnas  padora Ne 6. «M3yuenne MoaudUKaAIMOHHON
U3MEHUYHUBOCTHU, TOCTPOEHUE BAPUAIMOHHOTO PSJIa M BAPUALIMOHHOW KPUBOW».

JIabopatopHasi pabota Ne 7. « AHaIU3 MyTaluil y Apo30(uiibl Ha TOTOBBIX
MUKpOIpenaparax.

[IpakTuyeckas padora Ne 2. «CocTaBlieHHME U aHAJIU3 POIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.
Cenekups Kak HayKa U Mpouecc. 3apokKIAEHUE CEIEKINNA U JOMECTUKALMUA.
Yuenne H. WM. BaBuioBa 0 IIeHTpax NPOUCXOXKACHUS W MHOT000pa3us



KYJIbTYPHBIX pacTeHuid. LIeHTpBl MPOUCXOXKAEHUS JOMAIIHUX KUBOTHBIX. COpT,
II0PO/1a, IITAMM.

CoBpeMeHHbIE METObI CENEeKINH. MacCOBBIN U MHAWBUYaTbHBIN OTOOPHI
B CEJIEKIIMM PACTEHHUI M XKUBOTHBIX. OLEHKa 3KcTepbhepa. BiM3KopoacTBEHHOE
cKkpeuuBanue — MHOpuUAWHT. Yucrtas nuHUsA. CKpelIMBAHHE YUCTBIX JUHUM.
['eteposuc, nnu rubpuanas cuna. HeponctBeHHoe ckpeluBaHie — ayTOPHUINHT.
Otpanénnass rubpuauzauuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
IIOJyYECHHUE MOJIAIUIONIOB. JIOCTMKEHUS CEJIEKLIUHA PACTEHUM, >KUBOTHBIX H
MHKPOOPTraHU3MOB.

broTexHoIOTHs KaK OTpaciib MPOM3BOJICTBA. ['€HHAs MHKEHEepHs. JTallbl
co3ganus pexkomOuHantHoM JIHK wm TpaHcreHHpIX opraHu3moB. Kierounas
nKeHepus. Knerounele  KynbTypbl. MUKpPOKIOHAJIBbHOE  Pa3MHOXKEHUE
pacrennii. KIilOHMpOBaHME BBICOKONPOAYKTHUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. OJKOJOTMYeCKHe M 3Thyeckue mnpoodsnemsl. MO — reHeTndecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

IToptpets: H. U. BaBunos, 1. B. Muuypun, I'. /. Kapneuenko, M. O.
NBaHoB.

Tabmuupl 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKIEHUS U MHOrooOpasus
KyJbTYPHBIX pacTteHuii», «llopompl pomamHuX KHBOTHBIX», «CopTta
KyJIbTYPHBIX pacTeHuid», «OTnanéHHas rudpunuzanus», «PaboTel akageMuka
M. ®. BanoBay, «Ilomummonans», «O0BEKTh OMOTEXHOIOTHNY, «KIIeTOUHEIC
KyJbTypbl M KIOHUpOBaHHE», «KOHCTpympoBaHHE M TIEPEHOC TEHOB,
XPOMOCOM).

OOopynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KYJBbTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX039iCTBEHHbIE PACTEHUS.

JlabopaTopHbie U NpaKkTHYECKHE PA0OTHI:

Okckypenst «OCHOBHBIE METOABl M JOCTHKEHMS CEJEKIIMU PACTEHUU U
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHUHWIO,  IUIEeMEHHYI  (depmy,
COPTOMCHBITATENBHBII Y4acTOK, B TEIUIMYHOE XO35SMCTBO, JAaOOpPaTOPHUIO
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».



I[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI
[10 BMOJIOI'M HA BA30BOM YPOBHE CPEJAHEI'O OBILIEI'O
OBPA30OBAHIA

Cormacao @I'OC COO, ycraHaBnuBarOTCS TpeOOBaHUS K pe3yJbTaTaM
OCBOCHMS OO0YYalOIMMHCS TMPOTrpaMM CperHero oOImero o0pa3oBaHUs:
JUYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpyKkType TUYHOCTHBIX pe3yJbTaTOB OCBOEHHMS mpeamera «buosorus»
BBIJICJICHBl  CJIEAYIOIIHE  COCTaB/IOIIME:  OCO3HAHME  OOy4YaroIIMMUCS
POCCHICKOM TPa)XJaHCKOW HAECHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSTEIIbHOCTH M CaMOOINPEIEICHHUI0, HAJTUYUE MOTHUBALMM K OOYYEHUIO
OMOJIOTHH, LIEJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHUI TMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TpPAgUUUN pa3BUTHS
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M  CHOCOOHOCTh OOyYaronIuXcs
PYKOBOJICTBOBAaTbCSI B CBOEW  JE€ATEIBHOCTH  II€EHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMHM, NPHUCYUIMMHU CHCTEME OHOJOTMYECKOro OOpa30oBaHUsA, HAIUYUE
AKOJIOTMYECKOTO TMPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh ILEIU U CTPOUTH
KU3HECHHbIC TIJIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS IpenMera «buonorus» nocturaroTcs
B €IUMHCTBE y4eOHONM M BOCHHUTATEIIbHOM JAESITENIbHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMU  POCCUUCKUMH  COLUOKYJIbTYPHBIMH, MCTOPUYECKUMU U
JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMH, IPUHATHIMHU B OOILIECTBE MPABUJIAMU U
HOpMaMH  TOBEJAEHUS M  CIOCOOCTBYIOT  IpolLeccaM  CcaMOMNO3HaHUS,
CaMOBOCHHUTAHUS U CaMOPa3BUTHSI, pa3BUTUSI BHYTPEHHEN MO3ULIHMH JIMYHOCTH,
MaTpUOTU3MA, YBAXKEHHUS K 3aKOHY M MPABONOPSAKY, YEIOBEKY Tpylda U
CTapllieMy TIIOKOJIEHUIO0, B3aUMHOI0 YBa)XE€HHUSA, OEpPEKHOTO OTHOIIECHHS K
KyJIbTYPHOMY HacJ€IMI0 W TpaJuUusM MHOTOHAIMOHAJIBHOIO Hapoja
Poccniickoit @enepannu, Npupoe U OKPYKAKOIIEH Cpee.

JIn4HOCTHBIE pE3yNbTaTbl OCBOEHUA Yy4yeOHOro mnpeamera «buonorus»
JTOJKHBI OTpaXKaTh TOTOBHOCTD 51 COCOOHOCTBH 00yUaroImXxcs
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JTUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUII,
COOTBETCTBYIOIIMX TPAJULHUOHHBIM LIEHHOCTAM POCCHICKOTO OOUIECTBa,
pacUIMpEeHUE JKU3HEHHOTO OMbITa W ONbITa JAESITEIbHOCTH B MPOLECCE
peanu3alyd OCHOBHBIX HAINpaBICHUN BOCHUTATENILHOM NESITEIbHOCTH, B TOM
YHCJI€ B YACTU:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLMU  OOydHarolerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOT0 00IIECTBA;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX MpaB U OOSI3aHHOCTEH, yBa)KE€HUE
3aKOHA Y MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITENIbHOCTU MpPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YY€OHBIX U MO3HABATENbHBIX 33/1a4, BHINIOJTHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh OMpPEIEsATh COOCTBEHHYIO IO3UIIMI0O IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBICHSTH €€;



YMEHHUE YUUTHIBATH B CBOUX JACHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C PA3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMHU
Y COIMAJIbHBIM TOJI0KECHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IPOILIECCE COBMECTHOI'O BBHIMIOJIHEHUS
y4eOHBIX, ITO3HABATEIIBHBIX M HWCCIEAOBATEILCKUX 3a/ad, YBAKHUTEIHLHOTO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB TPHU OOCYXICHUU CIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIePIKaHNUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM JEATENBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCHICKON rpaXXJaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA, YBaXKEHHUSI K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH MEPEN
Ponuuou, ropmocty 3a cBOM KpaH, CBOXO PoauHy, CBOM SI3BIK M KYyJIBTYpY,
MPOIIIOE U HACTOSAIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHOIIICGHHE K TMPUPOJHOMY HACJIEAUI0 M MaMsITHUKaM
MPpUPOIBI, TOCTHXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyXe;

CIIOCOOHOCTh OIICHUBATh BKJIAJI POCCUUCKUX YUEHBIX B CTAaHOBJICHUE U
pa3BUTHE OHMOJOTHM, TTOHUMAHUS 3HAYCHUST OWUOJOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)KeHHUIO U 3anure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYaIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJMTENSIM, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHATHS IEHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIICHHE K MUPY, BKJIOUasl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHUE HMOIMOHAJILHOTO BO3JCUCTBUSL >KUBOM TPUPOALI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH Ka4€CTBa TBOPUECKOM JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOILMOHAJILHOTO 0JIaronoyyms:

NMOHMMAaHWE W pean3alusi 3J0pOBOTO M 0Oe30macHOro olpasza KU3HU
(3mopoBoe  TUTaHHWE, COOJIIOJICHUE TUTHEHWYECKUX TIpaBUJ U HOPM,
cOallaHCUPOBAHHBIA PEXUM 3aHATUW W OTHbIXa, peryispHas Quzndeckas
aKTUBHOCTb), OEpEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DM3UUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

MOHUMAHHWE IIEHHOCTH TMPaBWI HWHIWBUAYAJIBHOTO U KOJUICKTUBHOTO
0€30I1acHOr0 TOBEJICHUS B CHUTYAIUSX, YTPOXKAIOIMIMUX 3J0POBBIO U KU3HU
JIIOJICH;

OCO3HAHME  TIOCIAEACTBUM W  HEMPHUATHS  BPEAHBIX  MPUBBIUEK
(ynotpeOmneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10JII00UE;



FOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOW U COLMATbHOU
HaIlpaBJIEHHOCTH, CIIOCOOHOCTH WHUILIMUPOBATH, MJIAaHUPOBATH u
CaMOCTOSITEIIHO BBITIOIHATH TaKylO AESTEIbHOCTD;

WHTEpEC K pasnudHbiM cdepaMm npodheCCHOHATBHOU eATeTLHOCTH,
YMEHHUE COBEPINATh OCO3HAHHBIN BRIOOP OyayIieit mpodeccnn u peann30BbIBaTh
cOOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPa30BaHUIO Ha
MPOTSKECHUN BCEU JKU3HU;

7) 3KOJIOTHYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTMYECKU LENECO00pa3HOE OTHOLIEHWE K MPHUPOAE KaK HMCTOUYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CyLIECTBOBAaHNUS;

MOBBINICHUE YPOBHS DKOJIOTHYECKON KyJIbTYPhI: TPHUOOPETCHHUE OIBITA
IJIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKA HX BO3MOXKHBIX TMOCIEACTBUI Jis
OKpYXarouen Cpepl;

OCO3HaHMUE rI00aJTbHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTed uX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OHOJOTUU
3HAHUSA W YMEHUS TPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM
MPUPOJIOIIOIL30BaHUEM  (COOJIIOZIEHUE TIpaBWJI TOBEJICHUS B  MPUPOJIE,
HalpaBJICHHBIX HA COXPAaHEHHE PABHOBECHUS] B JKOCUCTEMAax, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HEINPUATHE JCHUCTBHM, NPHUHOCIIIMX BpPEN OKPYKAKOLIEH
MIPUPOJIHON Cpesie, YMEHUE MTPOTHO3UPOBATh HEOJArONPUsITHBIE SKOJIOTHYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUM U MPEIOTBPAIATh UX;

HaJlMYUe Pa3BUTOTO  OSKOJOTMYECKOTO  MBIIUICHUS, HSKOJOTMYECKOU
KYJbTYpPBhI, OIbITA JACSITEIBHOCTH SKOJIOTMYECKONW HANpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEILHON, KOMMYHUKATUBHON U COITUATBLHOMN
MpPaKTUKE, TOTOBHOCTM K YYaCTHUIO B MPAKTUYECKOW  JIEATEIHHOCTH
AKOJIOTMYECKON HANPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKU, OCHOBAHHOTO Ha JIUAJIOTE
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHHIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MUPE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM U UWTATENIbCKON KYJIBTYpPhl KaK CPE/ICTBa
B3aUMOJICHCTBUS MEXKY JIFOABMU U MO3HAHUS MUPA;

MOHMMaHUE crenuPuK OUOJOTUM KaK HAayKd, OCO3HaHUsI €€ poiu B
dbopMUPOBAHUU PAIMOHATILHOIO HAYYHOTO MBIIUICHUS, CO3/IJaHUM IIEJIOCTHOTO
peACTaBiIeHUus] 00 OKpY>KalollleM MUPE KaK O €IMHCTBE MPUPOJIbI, YEIOBEKA U
o0111ecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu MpodiieM
COXpaHEHUS TIPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OUOJIOTUM ISl COBPEMEHHOMN UBUIIN3ALINY:
obOecriedeHuss HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHNE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peliaTh pecypcHble MpoOJeMbl Pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTEH BBIXO/a U3 II00ATBHBIX SKOJOTHUYECKUX MPOOIeM
U o0ecreueHus TMepexofa K YCTOWYMBOMY Ppa3BUTHIO, PAIMOHAIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpcoB U (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHWOJIOTMYECKUX 3HAHUM B IEJAX
MOBBIIIEHUST OOIIEeH KYyJIbTyphbl, €CTE€CTBEHHO-Hay4YHOW TIpPaMOTHOCTH, KakK



COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYarommxcs,
dopMupyemoii mpu u3y4eHu OUOJIOTUH;

MMOHUMAHUE  CYIIHOCTH METOJOB  IIO3HAHUS, MCIHOJb3YyEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIB30BaTh MOJIydaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBJICHUH OKPY’KAIOIIEr0 MUpPa U MPOUCXOIAIIUX B HEM
M3MEHEHUH, YMEHUE JIeJ1aTh OOOCHOBAHHBIE 3aKJIIOYEHHS HAa OCHOBE HAyYHBIX
(aKkTOB ¥ UMEIOIIMXCSI TAHHBIX C LIEJIbI0 TOTYyUYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTBH CaMOCTOSATEIBHO UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYaLHAX;

OCO3HAaHME LIEHHOCTH HAy4YHOM JESATEIBbHOCTH, TOTOBHOCTh OCYIIECTBIIATh
IIPOEKTHYIO U UCCIEN0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTHh K HENpPEpPHIBHOMY OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAHUN MO OMOJIOTMH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTAMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHble  pe3yJabTaThl ~ OCBOEHUS ~ Y4e€OHOro  IpeameTa
«buonorus» BKIOYAIOT: 3HAYMMbIE i1 (OPMUPOBAHUS MHPOBO33PEHUS
oOyJaromuxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIpEAMETHbIE)  OOIIEeHAayYHbIC
MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAyYHOW KapTHHBI MUpA U CleUUPUKY
METO/IOB TIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILIECTBO,
SHEpPrus, SBJICHUE, MPOLECC, CUCTEMA, HAYYHBIM (PaKT, NMPUHLMUII, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEJOBaHUE, HAONIIOACHHE, N3MEpPEHUE,
DKCIEPUMEHT W JAPYruX),  YHHUBEpcajbHble  y4eOHBbIE  JCHCTBUS
(mo3HaBaTenbHble, KOMMYHHMKATUBHBIE, PpETYJIATHBHBIE), 00O€CIEUNBAIOIINE
(dopmupoBaHre (PYHKIIMOHATILHONM I'PaMOTHOCTH M COLMAJIBbHON KOMIIETEHLUU
0o0yyJarommxcsi, CHOCOOHOCTh OOYYAIOIIMXCS  HCMOJb30BaTh  OCBOCHHBIC
MEXIUCIHUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHHBEPCAJIbHbBIE
y4eOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAJIBHON MIPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OCBOCHUS MPOrPAMMBbI CPEIHETr0 OOIETro
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBiaseHue  YHMBEPCAJBHBIMM  Y4eOHbIMM  IO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHA:

CaMOCTOSATENIbHO  (OpMyJIHpOBaTh M aKTyalIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUHU 3HAHUU MPUEMBI JIOTUYECKOTO MBIILUICHUS
(ananuza, CUHTE3a, CpaBHEHMS, KiIaccUPUKalUU, OOOOIIEHUs), PacCKphIBaTh
CMBIC]T OWOJIOTMYECKUX TOHATUM (BBIIENATh HMX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBATh CBS3U C IPYTUMU TOHSATUSIMHU );

OMpeNeNsaTh LeNU NEATeIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JTOCTH)KEHHUS, COOTHOCHTH PE3yJbTaThl MAESTENBHOCTH C TMOCTABJICHHBIMU
LEJSIMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TOHATUS JJIsi OOBsICHEHUs (HaKTOB U
SIBJICHUM KUBOU IIPUPOJBI,

CTPOUTH JIOTHYECKHE pACCYXKIEHUsI (MHIAYKTUBHBIC, ICAYKTHUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJIBI M 3aKIFOUCHUS;



OPUMEHATh  CXEMHO-MOJIEJIbHBIE  CPEIACTBA NS MPEACTAaBJICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOILICHHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTax,
a TakkKe TMPOTUBOPEUMH PAa3HOTO pPOJA, BBIABICHHBIX B  PAa3IUYHBIX
WH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IJIaH PEIICHUSI TPOOJIEMbI C YUETOM aHAIN3a UMEIOIINXCS
MaTepUaIbHBIX U HEMaTEpUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICATEIBHOCTb, OIICHMBATh COOTBETCTBHE
PE3yNbTAaTOB LIENSAM, OLIEHUBATh PUCKH MOCIECTBUMN NE€ATEIbHOCTH;

KOOPJAMHHUPOBATh M BBIMOJHATH pabOTy B  YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 06a30BbIe HCC/IeI0BATEIbCKHE ICHCTBHUS:

BIQJIETh ~ HaBBIKAMU  Y4€OHO-MCCIIEAOBATENbCKOM WM MPOEKTHOU
NEATEeIbHOCTH, HAaBbIKAMHM  pa3pelieHus  npo0jeM, CIHOCOOHOCTBIO U
TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TOMCKY METOJOB PEUICHUS MPaKTUIECKIX
3a/1a4, MPUMEHEHUIO Pa3JIMYHbIX METOIOB MIO3HAHNUS;

WCIIONIb30BaTh PA3IMYHBIC BHIBI JCATEILHOCTH MO TOJTYYCHHIO HOBOTO
3HAaHWA, €r0 HMHTEpIpeTaruy, MpeoOpa3oBaHUI0 U MPUMEHEHHIO B YYE€OHBIX
CUTYaIUsAX, B TOM YUCJIE MIPH CO3JaHUH YICOHBIX U COIMATBHBIX MPOCKTOB;

dopMupoBaTh  HAy4YHBIM  THUN  MBIIUICHHWS, BIAACTh  HAy4YHOUH
TEPMHUHOJIOTHEN, KITIOYEBBIMU MOHITHSIMHI U METO/IaMHU;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH Y )KU3HEHHBIX CUTYaIIHX;

BBISIBJISITh TIPUYUHHO-CIICICTBEHHBIE CBSI3M M aKTyaJU3UpOBATH 3a/auy,
BBIJIBUTATh TUIOTE3Yy €€ PEIIeHUs, HAXOIUTh apTyMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJadyd pe3yJbTaThl,
KPUTHUYECKH OIEHUBAaTh WX JIOCTOBEPHOCTh, MPOTHO3HPOBATh H3MEHEHHE B
HOBBIX YCJIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MMOMCK MEPEHOCca CPEJCTB U CIOCO00B
nercTBUs B MPO(EeCCUOHAIBHYIO CPEY;

YMETh MEPEHOCUTH 3HAHMS B TO3HABATEIbHYIO U MPAKTHUECKYIO 00JACTH
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UCH, IIPEATIaraTh OpUTHHAIBHBIC TIOAXObI M PEIICHHUSI,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS.

3) pabora ¢ nunopmanueii:

OPUEHTHPOBATHCS B PA3NMUYHBIX HUCTOYHMKAX wuHpopmammu (TEKCTe
y4eOHOTO MOCOOMs, HAyYHO-TIOMYJSIPHOM  JuTeparype, OHOIOTHYECKUX
CIIOBapsiX M CIpPaBOYHHKAX, KOMIBIOTEPHBIX 0Oa3zax HaHHBIX, B MHTepHeTe),
aHAIM3UPOBATh WHMOPMALUIO PA3TUYHBIX BHIOB W (OPM TPEICTABICHHUS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTH;

(GopMyITHUPOBATH 3aMPOCH U IPUMEHSATH Pa3IMYHbIC METOABI TIPU MMOUCKE U
oTOope Ouojoruueckol uHQpOpMaIMU, HEOOXOAUMOM ISl  BBIOJTHEHUS
y4eOHBbIX 3a/1a4;

npuoOpeTaTh OMBIT MCIMOJB30BaHUs HHPOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO  HCIOJb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMANBHYIO (OpMY MpEACTaBICHUS
ouonoruueckor uHPopMaruu (cxembl, Tpaduku, AUArpamMMmbl, TaOJIHIIbI,
PUCYHKH U APYTOE);

HCIIOJIb30BaTh HAy4YHBIM S3bIK B KadeCTBE CpEACTBa IpU padoTe C
Ouonoruueckod HHPOpPMAIMEH: NPUMEHITh XUMHUYECKHe, (U3HUECKUe U
MaTeMaTHYeCKUE 3HAaKU U CUMBOJIBI, POpMYyJIbl, aOOpeBHaTypy, HOMEHKIATYDY,
HCIIONIb30BaTh W NIPeoO0pa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaIJISITHOCTH;

BIaJIETh  HAaBBIKAMHM  DPACIO3HABAaHWS W 3alUTBl  MH(OpMAIIHH,
nH(GOPMAaLIMOHHON 06€30MaCHOCTH JTMYHOCTH.

OBjajieHUe YHHMBEPCAJbHBIMM KOMMYHUKATHBHBIMHM 1eCTBUSIMU:

1) ob1enne:

OCYUIECTBJISATh KOMMYHHMKAallMM BO BcCeX cdepax KHU3HHU, AaKTUBHO
Y4acTBOBaTh B JHMAJOTE€ WM JIUCKYCCHHM MO CYHIECTBY OOCYXIAEMOU TEMbI
(yMeHHe 3amaBaThb BOIIPOCHI, BBICKA3bIBATh CYXKJIEHHUS OTHOCHUTEIBHO
BBINIOJIHEHHSI TIPEJIaraéMoy 3aJjauM, YUYUTHIBATh HHTEPECHI U COTJIACOBAHHOCTh
MO3ULIUNA JPYTUX YYACTHUKOB AUAJIOTA WU JUCKYCCHH);

pacno3HaBaTh HeBepOaldbHBIE CPEACTBA OOIICHMS, MOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(MDIMKTHBIX CUTYallUil,
YMETh CMATYaTh KOHQIUKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOIICHHS U B3aUMOJIEUCTBUS, IOHUMATh
HaMEpeHusi JApYrux JIOJeH, TMpPOSBIATh YBAXKUTEIBHOE OTHOIIEHHE K
co0eCceTHUKY U B KOPPEKTHOUN opMe (popMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAs eI TeJbHOCTh:

MOHMMATh W  HUCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUyaIbHOM  pabOTbl TNpPU  pPEIICEHUH OUOJIOTMYECKOM  MpoOJIeMBl,
000CHOBBIBaTh HEO0OXOANUMOCTD MIPUMEHEHUS IPYIIIOBBIX bopm
B3aMMOJICHCTBHS MPU PEIICHUH YUeOHOU 3a/1auu;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJOT0 WiIE€HA KOJIEKTUBA;

NPUHUMATh LEIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JNOCTHUKEHHIO: COCTaBJIATh IUIAH JICMCTBHM,
pacnpenensiaTb pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThbl
COBMECTHOU paboThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHHKAa KOMAHJIbI B
oO1ui pe3ysbTar o pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHUBATh HJAEU C TO3UIMU HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IOBEJCHUE B PA3IMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBy1ajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBIABJICHHS MPOOJIEM U MX
pelIeHus B )KU3HEHHBIX U YY€OHbBIX CUTYaIUsIX;

BbIOMpAaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHUM 1EJEBbIE U CMBICIOBBIC
YCTAaHOBKHU B CBOMX JIEHCTBUSX U MOCTYNKAX MO OTHOIIEHUIO K KUBOW MPUPO/IE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIINX;



CaMOCTOSITEJIBHO ~ OCYIIECTBJIATH  IIO3HABATEIIBHYIO  JIESTEIBHOCTD,
BBISBJISITH TPOOJIEMBbI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3aJadyd B
00pa30BaTENbHOMN IEATEIBHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIFHO COCTABJIATh IIJIaH pEHICHUS MpoOJeMbl C Y4ETOM
HMMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUN;

JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

pacmiipsATh paMKu  y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;

JenaTh ~ OCO3HAHHBIM  BBIOOp,  apryMEHTUpOBaTh  €ro,  Opathb
OTBETCTBEHHOCTb 34 PEILICHHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (DOPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOU SPYIUIMHN B
pa3HbIX O0JIACTSIX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JABaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBHI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIAM;

BJIQZIETh HABBIKAMU TI03HABATEIbHON pe(dieKcur KakK OCO3HAHMS
COBEpPLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YIbTATOB H
OCHOBaHM1, UCIOJI30BaTh NMPUEMBI pedIEeKCHH ISl OLIEHKHA CUTYAalllH, BEIOOpa
BEPHOTO PEILICHHUS;

YMETh OLECHHBATh PUCKA W CBOECBPEMEHHO NPHUHMMATh PEIICHUS IO HX
CHIDKEHHIO;

IIPUHAMAaTh MOTHMBBI M ApPryMEHTBHl JIPYTHX IPU AHAIM3E PE3YJIbTAaTOB
NEATEbHOCTH;

3) npuHsATHE ceOsl U APYrUX:

MPUHUMATh ce0sl, MOHUMasi CBOM HETJOCTATKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTHMBBI M ApPryMEHTHl JPYTHX IPU AHAIM3E PE3yJIbTAaTOB
NEATEIIBHOCTH;

MPU3HABAaTh CBOE MPABO U NPABO JPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTrOro YeIoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crHeuuduyueckue [jsi y4eOHOro mpeameTa
«buonorus) HaydyHble 3HaHUS, YMEHUS U CIOCOOBI JEHCTBUW MO OCBOCHHIO,
UHTEpNpEeTalMd ¢ MNpeoOpa3oBaHUIO 3HAHWM, BUIbBI ACATEIBHOCTH TIO
MOJIYYCHUIO HOBOI'O 3HAHMS U NPUMEHEHUIO 3HAHMM B Pa3IMYHBIX YYEOHBIX
CUTyallMsIX, a TaKKe B pEAIbHBIX >XU3HEHHBIX CHUTYallUsSIX, CBSI3aHHBIX C
OMOJIOTHEN.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO nipeamMera «buonorus» ¢ 10
Kjlacce TOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
HAy4YHOTO 3HAHHUS €CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOM
€CTEeCTBEHHO-HAyYHOU KapTHUHBI MUpa U HAYyYHOTO MHUPOBO33PEHUS, O BKIAJE
POCCHUUCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIMOHATBHOM IPAMOTHOCTH YeJIOBEKA JIJISl PEIlICHUs )KU3HEHHBIX 33]1a4;



YMEHHUE PaCKpbIBATh COJAEPKAHHE OMOJOTMYECKHX TEPMUHOB M TOHSTHIL:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB WM MPEBpaIlCHUE
SHEPruM), romMeocTa3 (caMmoperyssiuus), YpPOBHEBas OpraHU3alMs KHUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHUE (penpoyKuus), HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE;

YMEHUE H3Jaratb OHOJOTMYECKHE TEOpUU (KJIETOYHas, XpPOMOCOMHas,
MyTallMOHHAs, LEHTpajbHas JOTMa MOJIEKYJIsIpHOW Ownosoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (o 1ieHTpax MHOTOoOpa3usi u
MIPOUCXOXKJIEHHUS KyJIbTypHbIX pactennid H. W. Basuiosa), onpenensits
I'PAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIAJAETh METOIaMH HAYYHOTO IMO3HAHUS B OMOJIOTUX: HAOIIOEHUE
Y OMMCAHUE )KUBBIX CUCTEM, IPOLIECCOB U SIBJICHUI, OpraHU3aLMsl U IPOBEACHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA, BBIABW)KEHHUE  TUIIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXIY HCCIEAYyEMbIMU BEIMYMHAMHU, OOBSICHEHHE MOJYYEHHBIX
pE3yNbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MMOHATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
MpoleccoB: 0OMEHA BELIECTB U MPEBPAILICHUS YHEPTUU B KIIETKE, (DOTOCHHTE3A,
IJJACTUYECKOTO M HHEPreTUYecKoro oOMeHa, XeMOCHHTE3a, MUTO03a, MeHo3a,
OIUIOAOTBOPEHUS, PAa3MHOXKEHHS, WHIMBHIYaJIbHOTO pa3BUTHUA OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHSATD MOTYUYEHHbIE 3HaHUA ISl OOBICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U SIBJIECHUU, ISl IPUHATHS TPAKTUYECKUX PELIEHUM B OBCEIHEBHOU
KU3HH C LEJIbI0 oOecriedeHus: O€30MacCHOCTU CBOErO 3J0POBbS M 3/10POBbS
OKPYXaIOIUX JIOJEH, COOJIOJIEHU HOpPM TPaMOTHOIO TIOBEIEHUS B
OKpY’Karollel MpUpogHOMN cpeje, TOHUMMaHUe HEOOXOAUMOCTH UCIIOIb30BaAHUS
JOCTUKEHUU COBPEMEHHON OMOJIOTMH U OMOTEXHOJOTHUN MJIs PallMOHAIBLHOTO
MPUPOJONOIb30BAHMS;

YMEHHUE pellaTh 3JIEMEHTapHbIE TE€HETHYECKHe 3aJayd Ha MOHO- U
IUTHOPUIHOE CKPEIMBAHKE, CLEIJIEHHOE HAClIeJOBAaHUE, COCTaBIIATH CXEMBbI
MOHOTHOPHUIHOTO CKPEIIMBAHMS JIs IPEACKA3aHUs HACJIEI0BaHUS PU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHUYECKHE PabOThl, COOMIOAAThH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaATOPHBIM 000PYTI0OBAHUEM;

YMEHUE KPUTUYECKH OLIEHUBATh W HMHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO COJAEPM AaHUS, BKIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHUKOB (CpeACTBa MaccoBOM MHGOpMALMKM, HAYYHO-
NOMYJISIPHbIE MAaTEepUaibl), ITUUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEI0BAHUN B
OMON0TUU, MEUIIMHE, OMOTEXHOJIOTUH;

yMEHHUE CO037aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHMS,
0000mass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHSATUNHBIN anmnapar OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

Ne HaumeHnoBanue KounyecTBO 4acoB
JuaekTpoHHbIe (HU(pPOBHIE)
n/ pa3/ie/ioB U TEM Konrpoabnsie IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
I NporpamMmsbl padoThI padoThbI
bubmuoreka [JOK
1 b
HONOTHA Kak Hdyka 2 0.5 https://m.edsoo.ru/7f41c292
5 JKuBbIe cUCTEMBI U BX 1 bubmuorexa [JOK
OpraHu3arus https://m.edsoo.ru/7f41c292
3 XUMHUUYECKUN COCTaB U g 1 bu6mmorexa [IOK
CTPOECHUE KJIETKU https://m.edsoo.ru/7f41c292
4 JKuznenesaTenbHOCTh 6 bu6mmoreka [IOK
KJIETKU https://m.edsoo.ru/7f41c292
PasmMHOXeHUE U
5 N 5 1 bu6mmoreka [JOK
ALY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrseHHOCTE U
6 A3MEHYUBOCTh 8 15 buomiorexa IJOK
' https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenek1usi OpraHu3MoB. 3 bubnmoreka [JOK
OcCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
P
8 C3CPBIOS BpEMA 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO 34 0 4
YACOB I10 ITPO'PAMME
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

IHOYPOYHOE IINTAHUPOBAHHUE

Ne KounyecTBO 4acoB
Tara JIeKTPOHHBbIE HU(POBHIE
n | Tema ypoka KonTtpoJbHbie IIpakTH4eckune o0pa3oBaTte/ibHbIE
Bcero U3YYeHUs
/ padoThI padoThI pecypcnl
n
bubmnoreka IIOK
buonorus B cucreme
1 a 1 https://m.edso00.ru/863e6122
YK https://m.edso00.ru/863e632a
MeTo/1bl TT03HAHUS
JKUBOU ITPUPOJBI.
[TpakTrueckast padborta Ne
5 1 «cmonp3oBaHue L 05 bub6anoreka LIOK
Pa3JIMYHBIX METOJI0OB IIPU ' https://m.eds00.ru/863e6122
W3y4YEHUU
OMOJIOTHYECKHUX
00BEKTOBY
3 buonorndyeckue CUCTEMBI, 1 bubanoreka LIOK
MPOLIECCH] U UX U3YYEHHE https://m.eds00.ru/863e6564
XUMHUYECKUN COCTaB
4 etk Boa i 1 bubnuotexa [JOK
- 2o https://m.eds00.ru/863e674e
MUHEpaIbHBIE COJIH
5 benku. Coctap u L but6mmoreka [IOK
CTpOCHHE OEITKOB https://m.edso00.ru/863e6b72
6 DepMeHTH — 1 0.5 bu6muoreka [JOK



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

OMOJIOTYECKIE
KaTaJnu3aTophl.
JlaGopaTtopHnast pabota No
1 «13yuenue
KaTAJIMTUYECKON
AKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMusIa3bl
WM KaTajia3bl)»

https://m.eds00.ru/863e6b72

bubnuorexa [JOK
7 .
YreBonEL. Jiumm et https://m.eds00.ru/863e6870
8 HyxienHoBBIE KHCTIOTBL. bu6nuoreka [JOK
ATO https://m.edso00.ru/863e6d5c
Hcropust 1 METOIBI
9 W3YUYEHUS KIIETKU bubmorexa [JOK
i i https://m.eds00.ru/863e6e88
Kunerounas teopus
10 KieTka kak memoctHas
JKHBas CHCTeMa
Crpoenue
AYKapUOTHUYECKOM
knetku. JlabopaTopHas
pabota Ne 2 «M3y4yenue
but6mmoreka [IOK
CTPOEHHUSI KIETOK
11 0.5 https://m.eds00.ru/863e6ff0

pacTeHuil, )KUBOTHBIX,
rpuOOB U OaKTepuil MO/
MHKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpenaparax u ux

https://m.edso0.ru/863e716¢



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

OITMCaHHCEC»

12 OOMeH BelIeCTB HIH bubnuotexa [JOK
MeTa00IN3M https://m.edso0.ru/863e766¢
13 doTtocunTe3. bubnunorexa LIOK
XeMOCHHTE3 https://m.edso0.ru/863e7c98
. bubmuorexa [IOK
14 JuepreTieckuii oOmen https://m.edsoo.ru/863e7aae
JKU3HEHHBIA UK
KIICTKH. [{eieHne KIeTKH.
Muro3. JlabopaTopHas
pabora Ne 3 o 110K
HOIHOTEKA
1 H
> «Habmonenue mutosa B 0.5 https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA
KOpeIlka JyKa Ha
TOTOBBIX
MUKpOTIpenaparax»
buocuures Oenka.
16 Peakinsa MmaTpuyHOTO bubmorexa TIOK
1t p https://m.edso0.ru/863e796e
CHHTE3A
17 Tpaucasus — bubmuoreka [JOK
onocuHTE3 OenKa https://m.edso0.ru/863e796e
18 Hexnertounsie hopMbl bubmuoreka [IOK
JKAU3HU — BUPYCHI https://m.eds00.ru/863e7540
bubnunorexa LIOK
DopMBbI pa3MHOKEHUS
19 https://m.edso0.ru/863e81b6

OpTraHnu3MOB

https://m.edso0.ru/863e831e



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
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https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubnunorexa LIOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE
MTOJIOBBIX KJIETOK.

O1m1010TBOpPEHUE.

21 JlaGopaTtopHnast pabota No 0.5 bu6muoreka [IOK
4 «3y4yeHue cTpoeHus ' https://m.eds00.ru/863e81b6
MIOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOIIpEnapaTax»

99 NunuBunyanbHOE bu6nuorexa [IOK
pa3BUTHE OPraHU3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o

23 HACJIeJICTBEHHOCTU U bubmorexa [JOK

https://m.eds00.ru/863e86f2

U3MCHUYHBOCTH

3aKOHOMEPHOCTH

HaCJICI0BaHHS

24 HpU3HAKOB, bubmuorexa [JOK

https://m.edso0.ru/863e8878

MonorubpuaHoe

CKpEIINBAHHE

Jurubpunxoe

o5 CKpelIuBaHue. 3aKOH bubmmoreka [JOK
HE3aBUCUMOTO https://m.edso0.ru/863e89a4
HACJICJIOBAHHMSI IPU3HAKOB
CuernuieHHOE

26 HACJIEIOBAHUE 0.5 Bubmorexa IOK

MPU3HAKOB.

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e7f4a
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JlaGopaTtopnast pabota No
5 «3y4yenue
pe3yJIbTaToB
MOHOTHOPHUIHOTO U
JTUTHOPUTHOTO
CKPCIBAHHS Y
JPp030(hUITBI HA TOTOBBIX
MUKpOIIpEnapaTax»

27

I'eneTuka momna.
Hacnenosanune
MPU3HAKOB, CUEIJIEHHBIX
C IOJIOM

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

28

N3MeHUYHnBOCTSE.
Henacnencreennas
U3MEHYUBOCTb.
JlaGopaTtopnast pabota No
6. Uzyuenue
MoIU(PUKAITMOHHOM
WU3MEHUYUBOCTH,
IIOCTPOEHHUE
BapHallIOHHOTO psiJa U
BAapUALMOHHON KPUBOI»

0.5

bu6anoreka IIOK
https://m.edsoo.ru/863e8efe

29

Hacnencrennas
U3MEHYHBOCTb.
JlaGopatopHas pabota Ne
7. «AHanu3 MyTauu y
Jp030(UIIBI HA TOTOBBIX

0.5

but6mmoreka [IOK
https://m.edso0.ru/863e8efe



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

MUKpOIIpenaparax»

but6mmoreka [IOK

30 r

cHeTHica Heopea 1 https://m.edso0.ru/863e8d78
PesepBHBIi ypOK.
O06o01IeHHE 110 TEME

31 «HacneacTBeHHOCTD U 1
W3MEHYHUBOCTD
OPTraHU3MOB»

39 Cenekius Kak HayKa v L bubnuorexa [IOK
npouecc https://m.edso0.ru/863e9214
MeToanl U TOCTHKCHHS

33 | cenexkuMM pacTeHUA U 1 bubmorexa HOK

https://m.edso0.ru/863e9214
JKUBOTHBIX

34 BbuorexHoorus xak 1 bu6nuorexa [IOK

0Tpacilb MPOU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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YUYEBHO-METOJJNUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

[Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. buonorus (0a30Bbiid

ypoBenb). 10 kiacc. - M.: IIpocBemienue, 2023

METOJIUYECKHUE MATEPHUAJIBI JJJIS1 YUYUTEJIA

1. Anacracosa JL.I1. O6mmas 6uonorus. {unaktudaeckue MaTepransl. — M.:
Benrana-I"pad, 1997.

2. bornanosa T.JI., CononoBa E.A. buonorusi. CipaBOYHMK 7151
CTaplIEKJIACCHUKOB U MocTynaromux B By3bl. — M.: ACT-tipecc, 2006.

3. bonrosa N.B. C6opHuk 3aaa4 1o o01eit OMoa0ruu AJis MOCTYMAIOIINX B
BVY351. — M.: Onukc 21 Bek, 2005.

4. 3axapoB B.b., MamonTtoB C.I'., Connn HU. O6mmas 6uonorus: Yueb. mis
10 — 11 xi. obmeo6pazoar. Yueb. 3aBenenuii - M.: Jlpoda, 2005.

5. Puc 3., Crepubepr M. Ot kieTok k aromam: UmtrocTprupoBaHHOE
BBEJICHUE B MOJIEKYJIsIpHYt0 Ouosoruto: Ilep ¢ anri. — M.: Mup, 1988.

6. Cyxoa T.C., Koznosa T.A., Connn H.W. O6mas 6uomnorus. 10 — 11 xu.:
PaGouas tetpaas x yueOnuky / moxa pea. B.b. 3axaposa. — M.: Jlpoda, 2003.



7. Ypoxku oOureit Ouonoruu: [locobue mist yuurens / B.M. Kopcynckas, I'.H.
Muponenko, 3.A. Mokeesa, H.M. Bep3unun. — M.: [Ipocsenienue, 1986.

8. Kpukcynos E. A., Ilaceunuk B. B. Oxomnorus. 10 (11) knacc: Yueb. ans
obmreoOpa3oBar. yuel. 3aBeieHui. 5-¢ u3., gopad. M.: [Ipoda, 2001. — 256 ¢
9. Peiimepc H. @. Kparkuii cinoBaps 0M0J0ruyeckux TepMuHOB: KH. 114
yuutens. — 2-¢ u3a. M.: [Ipocsemenne, 1995. — 368 c.

11. Danuknonenus ais aeteu. ['mas. Pen. B. A. Bomoaun.M.: ABanra+, 2001.
—448 c.

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

1. «kEqunas xomnekius [Hudposeix ObpazoBaTenbHbIX PecypcoBy (Habop

1 dpoBeIX pecypcoB k yueOHukam siuaun [Tonomapesoit M.H.) (http://schoolcollection.edu.ru/).
2. Www.bio.1september.ru— rasera «buosorus» -npuiokeHue K «1

CEHTSIOPSI.

3.http://bio.1september.ru/urok/ -Marepuans! k ypoky. 4. www.bio.nature.ru —

Hay4YHbIC HOBOCTH OMOJIOTHH

4. http://ebio.ru/ - DnexkTponHbIii yueOHNUK «BHOTOTHSY.

5. http:/lmwww.gbmt.ru/ - TocynapctBennsiii buomorndeckuii my3seii um. K. A.

TumupsizeBa. BupryanbHble 9KCKYPCHUH.



		2024-11-05T21:48:47+0400
	Кох Роберт Викторович
	я подтверждаю этот документ своей удостоверяющей подписью




