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HOACHUTEJBbHASA 3AIIMCKA

[Ipu pa3paboTke mporpammsbl MO0 OMOJOTUU TEOPETUYECKYIO OCHOBY MJIS
OTpesieNieHUs] MOAXO0/I0B K (DOPMHUPOBAHUIO COJIEpKaHUs Yy4eOHOTO MpeaMera
«buonorus» cocraBwiM: KoHuentyaibHble mnosiokeHus DProcC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, COJep)KaHus, pe3yJlbTaTOB OOy4YeHHS U
TpeOOBaHUIl K YPOBHIO TMOJTOTOBKM BBIMTYCKHHUKOB, MOJIOKEHUS 00 0OOIIMX
HEeSIX W MPHUHIINIAX, XapPaKTEPU3YIOUUX COBPEMEHHOE COCTOSHUE CHCTEMBI
cpeaHero oobmero oOpasoBanust B Poccuiickoit ®Denepanuu, a Takxke
MOJIOKEHUS O crienuduke Ononoruu, e€ 3HaYeHUH B TIO3HAHUU YKUBOU MPUPO/IBI
u o0ecreyeHUHu CyIIECTBOBAaHUS denoBeueckoro ooOmectBa. CoriacHo
HA3BAHHBIM TIOJIOKEHUSIM, OIpeNeJIeHbl OCHOBHBIE (DYHKIIMHM MPOTPaMMBI TIO
OMoJIOTuY U €€ CTPYKTYpA.

[Iporpamma mo Ouonoruu Ja€T MNpeACTaBICHUE O LENAX, 00 oOmen
CTparernu OOYy4YEeHHs, BOCIUTAHUS W PA3BUTUS OOYYAIOIIUXCS CpPEICTBAMU
yuebHOoro mpenmera «buomorus», ompeaenseT o00s3aTENbHOE MPEIMETHOE
CONIEp)KaHue, €ro CTPYKTYypy, paclpeielieHue MO0 pa3ienaM U TeMaw,
PEKOMEHIyeMYIO0 TIOCJEIOBATEIbHOCTh HW3YYEeHHS Y4eOHOro Marepuaia ¢
y4€TOM  MEXIIPEIMETHBIX W  BHYTPHUIPEAMETHBIX  CBSI3€H,  JIOTUKU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYaromMnXCs.

B nmporpamme mo OHOJOTHMM TakKe€ YYHUTHIBAIOTCA TpeOOBaHUS K
TUTAHUPYEMBIM JTUYHOCTHBIM, METalmpeIMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOyueHHss B (OPMHUPOBAHUM OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIHbHON
NEATeIbHOCTU/YUEeOHbIX JEUCTBUN OOyYaromMXcsl MO0 OCBOEHUIO COJIEPKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B mnporpamme mno Ouosoruun (10—11 xmaccel, ©0a30BbIH  YPOBEHB)
peain30BaH MPUHIUI TPEEMCTBEHHOCTH B W3Y4YeHUH OHOJIOTHH, Oilaromaps
yeMy B HEH MpocMaTpuBaeTCsi HampaBICHHOCTh HA pa3BUTHE 3HAHUIA,
CBS3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUSA,
[IEHHOCTHBIX  OpPUEHTAIM  JUYHOCTH,  OKOJOTMYECKOTO  MBIIUICHHUS,
MPEJCTaBICHUN O 3J0pOBOM o00pa3ze KU3HM U OEpPEKHBIM OTHOIICHHUEM K
OKpyXawumen npupoaHo cpeae. Ilostomy Hapsigy ¢ U3y4YEHUEM
001IEOMOIOTUYECKUX TEOpH, a TaKKe 3HAHUU O CTPOEHUHU KUBBIX CHCTEM
pa3HOTO paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX IPOIECCOB B
nporpaMMe Mo OHOJIOTHH YJIEJI€HO BHHUMAHHUE HCIOJIB30BAHUIO TOTYyYEHHBIX
3HAaHWU B TIOBCEIHEBHOM JKM3HU I PEIICHUs TPUKIIATHBIX 3a7a4, B TOM YHCIIE:
OpopUIaKTUKKA  HACIHEACTBEHHBIX  3a00JI€BaHMU  YEJIOBEKa,  MEIUKO-
TeHETUYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
11eJIeCO00Pa3HOr0 TIOBEICHUSI B OKPYXKAIOUIeH MPHPOMHON cpene, aHamm3a
BJIVSTHUST XO3SHCTBEHHOW JESITEIbHOCTH YEeJIOBEKa Ha COCTOSTHUE MPUPOIHBIX U
HUCKYCCTBEHHBIX  JKOCHCTEM. YCHWJICHHE BHUMaHHS K  NPUKIATHON
HampaBlieHHOCTH  ydeOHoro  mpeamera  «buonorus»  MPOAMKTOBAHO
HEOOXOIUMOCThIO OOECIIEUEHUsI YCIOBUM NIl PEIICHUs] OJTHOM U3 aKTyaJlbHbBIX
3aa4 IIKOJIBHOTO OWMOJOTHYECKOro oOpa3oBaHMs, KOTopas Tpeanoiaraet
dbopmupoBaHre y 00yJarOIIUXCsl CIIOCOOHOCTH aIallTUPOBATHCS K U3MEHEHUSIM
JMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHs 3aHUMAET Ba)XKHOE
Mecto. OHa obecnieunBaeT (HOPMUPOBAHKUE y OOYUAIOIIMXCS MPEJCTABICHHUMN O
Hay4YHOW KapTUHE MHpPA, PACIIUPSIET U 0000IIaeT 3HAHUS O KUBOU MPUPOJE, €€
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM OpraHu3alliy U 3BOJIIOLMH, CO3TAET



YCIIOBHSI  JJIsi: TIO3HAHWUS 3aKOHOB JKMBOW  MPUPOIBI, (opMUpOBaHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HABBIKOB 370POBOrO M 0€30MacHOro obpasa
KU3HHU, DKOJOTHYECKOTO MBIIIJICHUS, IIEHHOCTHOTO OTHOIIEHUS K >KUBOU
MIPUPOJE U YETIOBEKY.

bonpmioe  3HaueHwe ~ OWMOJIOTMS  MMEET  TakXke JUIA  PEHICHHS
BOCIUTATENBHBIX M PAa3BUBAIONIMX 3a]a4 CpeaHero ooOiero oOpa3oBaHMUS,
couuanu3anuu oodydaromuxcs. M3ydenue OHOIOTHM 00ECIEUHBAECT yCIOBUS
VIS dbopMupoBanus WHTEJUICKTYaTbHBIX, KOMMYHUKAIIMOHHBIX |
WH)OPMAITMOHHBIX  HABBIKOB, 3CTETHYECKOW  KYJIbTYPhI, CIIOCOOCTBYET
WHTETpali OMOJIOTUYCCKUX 3HAHWM C TMPECTABICHUSIMH U3 JPYTHX YICOHBIX
MpPEeAMETOB, B YaCTHOCTH, (QU3NKH, XuUMUU © Teorpaduu. Ha3Bannble
MOJIOKEHUSI O TpeJHa3HAaYeHUH y4deOHOro mpeamera «buomorus» coctaBUiIu
OCHOBY JUIsl OINpPENENIECHHS MOJIXO0JI0B K OTOOpY M CTPYKTYPUPOBAHHUIO €ro
coJiep KaHusl, IPEICTaBIEHHOTO B IPOrpaMMe 10 OMOJIOTHH.

Otbop coxepxanus y4ebHOro npeamera «buonorns» Ha 0a30BOM ypoBHE
OCYUIECTBJIEH € MO3UIMUI KyJIbTYpOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUU C
KOTOPBIM 00ydYarouuecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHs, 3HAUMMbIE IS
dbopmupoBaHus OO0IIEH KyJIbTYpbl, OMNPEICIAIONIUNE aJCKBATHOE TIOBEJCHUE
YeJIoBeKa B OKpY Karollel MpUpOaHON cpesie, BOCTpeOOBaHHBIE B TOBCEIHEBHOM
KU3HU U MPAKTUYECKOU JeaTesibHOoCTU. Oco00e MECTO B ATOM CUCTEME 3HAHUM
3aHUMAIOT  DJIEMEHTBl  COJAEp)KaHUsA, KOTOpblE CIyKaT OCHOBOM ISt
(opMHpOBaHUA TPEACTABICHU O COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHE MHUpa M I[IEHHOCTHBIX OPHEHTALMSIX JIMYHOCTH, CHOCOOCTBYIOUIUX
ryMaHHM3aluu OMOJIOTUYECKOro 00pa3oBaHusl.

CTpyKkTypupOBaHUE COJEpX aHUs y4eOHOro Marepuaia B IPOrpamMme IO
OMOJIOTUM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KUBOW MPUPOJIbI, O €€ YPOBHEBON OpraHu3aiuu
U SBOJIOUMHA. B COOTBETCTBMM € 3THM B CTPYKType€ Y4e€OHOro MpeameTa
«buonorusy BbIIENEHBI CIENYIOUME CoAepKaTeabHble JIMHUU: «buosorus kak
HayKa. MeToibl HaydHOro nmo3HaHus», «Kierka kak Onojornyeckas cucteMa,
«Opranu3m kak Ouosornueckass cuctemay, «Cucrema W MHOrooopasue
OPraHUYECKOTO MUPa», «OBOJIOLMS JKUBOW MPUPOIBDY, «IKOCHUCTEMBI H
MPUCYIIME UM 3aKOHOMEPHOCTH.

Henp mzyuenus yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJIAJICHHE OOYYaIOIIUMHCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIBHON
OpraHu3allMi >KUBBIX CHCTEM pA3HOIO0 paHra M NOPUOOpPETeHHE YMEHUU
WCTIOJB30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JACHCTBUN B OTHOIIEHUU OOBEKTOB
YKUBOH TIPUPOJIBI ¥ PEIICHUS Pa3INIHBIX )KH3HCHHBIX MPOOJIEM.

JlocTkeHne 1enu u3ydeHuss yuyeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00ECTIEUMBACTCS PEIICHUEM CIICIYIOIIUX 3a/1ay:

OCBOCHHME O00YYaIOIUMHCS CHUCTEMbl 3HAHUM O OMOJOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEpPHOCTSX, THUIOTe3aX, IMpaBUiaX, CIYKalUX
OCHOBOM 11711 (pOPMUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHUpa, O METOJAaX HAyYHOTO T[IO3HAHMS, CTPOCHHUHU, MHOTrooOpazuu U
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YpPOBHS OpTraHM3allMH, BbIAAIOLIMXCS
OTKPBITUSX U COBPEMEHHBIX MCCJIEAOBAaHUAX B OUOJIOTHH;

dbopMHpoBaHrEe y 00yHaIOIIMXCS MO3HABATENIbHBIX, HHTEJUIEKTYAIbHBIX U
TBOPUECKUX CIMOCOOHOCTEM B MpoIliecce aHaIn3a JAHHBIX O IMyTSAX Pa3BUTHUS B
OMOJIOTUU HAYUYHBIX B3IJISIOB, UJEH U MOJIXO0JIOB K M3YUYEHUIO KUBBIX CHUCTEM
Pa3HOIO YPOBHSI OpPraHU3aluy;



CTAaHOBJICHHE Yy OOydaloIIuxcs oO0mel KynbTypbl, (PYHKIMOHAIBHOU
IPaMOTHOCTH, pa3BUTHE YMEHUN OOBICHATH M  OLIEHUBATh  SIBICHUS
OKPYXAIOIIEr0o MHUpa >KUBOM NPHUPOABI HA OCHOBAHMM 3HAHUA M OIbBITA,
MOJTy4YE€HHBIX TIPU U3YYCHUU OHOJIOTHH;

dopMupoBaHrue y OOy4alOUUXCS YMEHHMH WLTIOCTPUPOBATh 3HAUCHHUE
OMOJOTMYECKUX 3HAHWM B MPAKTUYECKOUN ACSITEIbHOCTH YENOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHIA;

BOCIUTAaHHUE YOSKIEHHOCTH B BO3MOXXHOCTHU IMO3HAHUS YEJIOBEKOM YKHBOU
MPUPOJIbI, HEOOXOAMMOCTH OEpEeXKHOTr0 OTHOIICHHS K HEW, coOMoaeHus
ATUYECKUX HOPM MPHU MPOBEJCHUH OMOIOTUYECKUX HCCIIEeIOBAHUI;

OCO3HaHWE IIEHHOCTH OMOJOTMYECKUX 3HAHWUW NJIS1 TOBBIIMICHUS YPOBHS
AKOJIOTUYECKOH KYJIbTYpPBL, 1JIsI POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHHUS;

MpUMEHEHNE NMPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEIHEBHOW KU3HU
JUISl OLIEHKH TIOCJIEICTBUI CBOEM AEATEIBHOCTH 110 OTHOIIEHUIO K OKPYKaIOIIEeH
cpeae, COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHME U COOJIOJICHHE MEP
npodUIaKTUKHA 3a00JIeBaHUH.

B cucreme cpennero obiiero odpazoBanusi «buosorusy, uzyuaemas Ha
0a30BOM YpOBHE, SBJISIETCS 00s13aTEIbHBIM YUEOHBIM MPEAMETOM, BXOMSIINUM B
coCTaB NpeaMeTHOMN 00aacTh « EcTecTBEHHO-HAay4HbIE IPEIMETHD.

Jlns wu3ydeHuss Ouoyorud Ha ©0a30BOM YPOBHE CpPEIHETO OOIIeTro
obOpazoBaHust oTBoauTCs 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hezenio), B
11 KJiacce — 34 yaca (1 qac B HEJICITIO).



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHHU C OOLIECTBEHHBIMHU, TEXHUYECKUMU
U JPYTUMHU €CTECTBEHHBIMH HaykamH, ¢uiocodueil, STUKOH, SCTETHUKON u
npaBoM. Posip Ouonoruu B (OpMUPOBAHHWU COBPEMEHHON HAyYHOW KapTHHBI
mupa. CrucreMa OMOJIOTMYECKUX HayK.

Meronbl TO3HaHUS >KUBOM MNpUpOJbl (HAOIIOAEHUE, SKCIEPHUMEHT,
ONHCaHWe, HU3MEpeHHe, KiacCu(puKalusi, MOACTUPOBAHUE, CTATUCTUYECKas
00paboTKa TaHHBIX).

JeMoHcTpanuu:

[Hoptpetsr: Y. Hapsun, I'. Mennens, H. K. Kompnos, [Ix. Yorcon u ®.
Kpuxk.

Tabmuupl 1 cxeMbl: «MeTOo/Ibl MO3HAHMS )KUBOU IPUPOIBD.

JlabopaTopHble U IpaKTHYECKHE PA0OThI:

[Ipaktuueckass padora Ne 1. «Mcnonb3oBaHHEe pa3IU4HBIX METOJIOB IMPHU
M3YYEHUHU OMOJOTMYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTeMbI U MX OPraHU3aLUs.

Kusbie cucteMbl (OMOCHUCTEMBI) KaK NpPEAMET HU3y4YEHUS OHOJIOTHUHU.
OTnHyne KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiicTBa OuocucTeM W HX pa3HooOpasue. YpPOBHH OpraHu3aluu
OMOCHCTEM:  MOJICKYJISIpPHBIM, KJIETOUHBIA, TKAHEBBIA, OPTraHU3MEHHBIMH,
MOMYJISILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTreoIIeHOTUYECKUI ),
OonocdepHbIi.

JlemoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHbIE TPHU3HAKH JKU3HW», «YPOBHU
OpraHu3aliy KUBOU TPUPOABD.

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumnuyeckuii COCTaB U CTPOCHHUE KJIETKH.

XHUMUYECKUN COCTAB KJIETKU. XMUMUYECKUE DJIEMEHTBI: MAaKpPOJJIEMEHTHI,
MUKpO3JIeMEeHTbI. Boga 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMKM BOABI M MUHEpalbHBIX BeleCTB B kierke. llogaepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CocTtaB u ctpoeHre 0eIKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
Hesamenumble W 3aMEHHMMBIE AMHHOKHUCIOTBL. AMWHOKHMCIIOTHBIA COCTaB.
YPpoBHU CTPYKTYpbI OEIKOBOI MOJIEKYJIbI (IE€pBUYHASL, BTOPUYHAS, TPETUYHAS U
YEeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOICTBa OenkoB. buonormueckue
GyHKIMU OEKOB.

®depmeHTHl — Owuosornueckue Kartaiauszatopel. CrpoeHue ¢depmMmeHTa:
aKTUBHBIA LEHTp, cyOcTparHas crneuuduuHoctb. Kodepmentsl. ButamuHsI.
OTnuuust PepMEHTOB OT HEOPTAaHMYECKUX KaTaIN3aTOPOB.

YrneBoawsl: MOHOcaxapuabsl (TJIrOKo3a, pubo3a ©  J1e30KCUpU003a),
aucaxapuibel (caxaposa, JlaKTo3a) M TMoJucaxapuabl (Kpaxmaj, TJIMKOTEH,
HesI0I103a). buonornvyeckue GyHKIMH YTIIEBOOB.

Jlunuapl:  Tpurnuuepuanl, ¢Gochoiunuabl, crepouasl. [ uapoduibHO-
ruapodoOHbie cBolicTBa. buonorndeckue QyHkuuu aunuaoB. CpaBHEHHE
yII€BOAOB, OEJIKOB U JIMIMHUIOB KaK UCTOUHUKOB YHEPTUH.



Hyxnennoseie xucnorer: JIHK n PHK. Hykneornasr — MoHOMEpHI
HyKiIenHoOBbIX kucnoT. Ctpoenne u ¢ynkuuun JHK. Crpoenue u ¢yHKIMU
PHK. Buast PHK. AT®: ctpoenue u GyHKIIUU.

[uronornuss — Hayka o kierke. Kiletounas Tteopuss — mOpuMep
B3aMMOJICHCTBHUS HJel M (PAKTOB B HAyYHOM TIO3HAHWU. MeTOAbl U3yYeHUs
KJIETKH.

Knerka kak wenoctHas >xuBas cucrema. OOuue NOpU3HAKU KIETOK:
3aMKHYyTas HapyxHas MmeMOpana, MonekyJsbl JJHK kak reHernueckuii ammapar,
CHCTeMa CHHTe3a Oerka.

Tunmbl kJIEeTOK: 3yKapuoTHYeckass W mpokapuoTudeckas. OcoOGeHHOCTH
CTpOEHHSI MTPOKapuoTUUYECKOi KieTku. Kierounas crenka Oakrepuil. CTpoeHue
AYKapUOTUYECKOU KIeTKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOUN, KUBOTHOU U
IrpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJMKC,
ux ¢ynkuuu. Ilnazmatuyeckas wemOpaHa, €€ cBoilcTBa M (DYHKIUU.
[uromnnaszma u e€ opranouasl. OgHOMeMOpaHHble opraHouabl KieTku: JIIC,
annapat [onbmxu, Jsm30coMbl. [lolyaBTOHOMHBIE OpPraHOMABI  KIJIETKH:
MUTOXOHJpPHH, TUIacTUIbl. IIporcxoxaeHne MUTOXOHAPUM U MacTul. Bumbl
mactua. HemeMOpaHHble OopraHOWIbl KJIETKU: pUOOCOMBI, KJIETOYHBIN LIEHTP,
LEHTPHUOJIU, PECHUYKH, KT'YTUKU. DyHKIIMM OPraHOMI0B KIETKU. BKiItoueHus.

SAnpo — perynsTopHblil HeHTp KieTku. CTpoeHue apa: saepHasi 000JI0UKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcOPT BEIECTB B KIIETKE.

JleMmoHcTpanuun:

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

Huarpammel:  «PacnipeneneHne XUMHYECKMX JJIEMEHTOB B  HEXKHUBOU
npupoze», «PacrpeneneHne XUMUYECKUX JIEMEHTOB B dKUBOU IPUPOEH.

Tabmuupl u cxemsl: «lleprognyeckas TadaMa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHrne MOJeKyynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHuEe MOJIEKYJIbI
oenka», «Ctpoenue pepmenta», «Hykmennossie kuciotel. JTHK», «Ctpoenue
Monekyiael AT®», «CrpoeHne dSyKapuOTHYECKOW KIETKW», «CTpoeHHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MPOKApUOTUYECKON KIETKW», «CTpoeHue sjapa KIETKW», «YTIEBOIbDY,
«JInmmaey.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYJIOBaHUE ISl MPOBEICHUS
HaOMIOACHUHN, U3MEPEHH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlaGoparopuas pabora Ne 1. «3yueHue KaTaaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMeEpe aMuiIa3bl WU KaTalla3bl)y.

Jlaboparopuass pabora Ne 2. «M3ydeHue cCTpoeHUS KIETOK pPacCTEHUH,
KUBOTHBIX M OaKTEpUH MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax U ux
OMHCaHUE.

Tema 4. ’KuzHeaessTeJbHOCTH KJIETKH.

OOMeH BellecTB, WK MeTaboIu3M. ACCUMUIIALIMS (TIJTACTUYECKUN OOMEH)
U JTUCCUMWIAIUS (SHEPreTUYECKUil 0OMEH) — JBE CTOPOHBI €IMHOTO Mpoliecca
meTabonu3ma. Poisib 3aKOHOB COXpaHEHHs BEIIECTB UM HHEPrUd B MOHUMAaHUU
MeTaboau3ma.

Tunbr oOMeHa BemiecTB: aBTOTPOHBIN U rerepoTpodHbii. Pomib
(bepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUHN SHEPTUH B KIIETKE.



dorocunte3. CperoBas u TeMHOBas ¢a3bl (orocunre3a. Peakuuun
¢dorocunteza. DddexTuBHOCTE (PoTOCHHTE3a. 3JHAueHHe (POTOCHHTE3a s
KU3HU Ha 3emie. Bnusuue ycnoBuit cpeasl Ha (OTOCHHTE3 M CHOCOOBI
MOBBIIIECHHS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XemMocuHTEe3. XEeMOCHHTE3UPYIOlUe OakTepuu. 3HAUCHUE XEMOCHHTE3a
JUTA )KU3HHU Ha 3eMIIe.

DOHepreTudeckuii oOMeH B kieTke. Paciernuienne BeUiecTB, BbIACICHUE U
AKKyMYJMpPOBAaHHE DSHEPrUM B KIETKE. OTalbl 3HEPreTUYECKOro OOMEHa.
I'mikomus. bpoxenue u ero Buapl. KUCIOPOAHOE OKHUCIIEHUE, WU KIETOYHOE
JIbIXaHUE. OxkucnutenbHOe dbochopunupoBaHue. D¢ddexTuBHOCTH
SHEPreTUYECKOro 0OMeHa.

Peakuum wmatpuuHoro cuHtesza. I'enetnueckas unpopmanus u JHK.
Peanuzauus renernyeckoid mHpopmanuu B KieTke. ['eHeTHYeCKuil KOJ U €ro
cBorictBa. TpaHckpuniuss — wMarpuunbli cuHTre3 PHK. Tpancnsuma —
OnocuHTe3 Oenka. Ortanbl TpaHciasuuu. KoaupoBanue aMHUHOKHCIOT. Pounb
pubocoM B OMocHHTE3E OerKa.

Heknerounsie (popmbl xu3HU — BUpPYChl. MicTopust oTKpeIiTHS BUpYCcOoB (/.
N. UBanoBckuii). OCOOEHHOCTH CTPOEHUS M >KU3HEHHOTO IIMKJIa BUPYCOB.
baktepuodaru. bone3nu pacTeHuil, >XMBOTHBIX U 4YEJIOBEKA, BBHI3BIBACMBIC
Bupycamu. Bupyc nmmynonedpunura yenoseka (BUY) — Bozoyaurens CITM/a.
OOpaTtHass  TpaHCKpUILIMS, peBepTraza U  uHTerpaza. llpodunaktuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHMIA.

JleMmoHcTpanuun:

IToptpetsr: H. K. Konpsnos, /1. . Usanosckuit, K. A. Tumupsses.

Tabnuiel u cxembl: «Tunbl nutanusy, «Metadonuzmy», «MUTOXOHIPUI»,
«JHepreTuyeckuit ooMen», «Xmoporact», «Potocuntes», «Ctpoenne JJTHK»,
«Ctpoenue u (yHKIIMOHUPOBaHUE TreHa», «CuHTe3 Oenkay, «l eHeTHdecKuit
ko1, «Bupyce», «bakrepuodarn», «CTpoeHHEe M KU3HEHHBIM LUK BHUpyca
CIINda, 6aktepuodaray, «Permmukarus [JHK».

O6opynoBaHue: MOJIEJIU -alIIIMKALIUU «Y IBOCHUE JHK 151
TpaHCKpUnuus», «bruocunres denka», « CTpoeHUE KIETKU», MOJIETb CTPYKTYPbI
JIHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounbiii nuki, Wik >KM3HEHHBIM MUK KieTkd. MHTepdaza u MUTO3.
[Ipoueccel, npoTtekaromue B uHTepdase. Pernnmukanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoMmM. XpOMOCOMHBI HabOp — KapUOTHIIL.
JIunmouaHBIM M TaUIOWJIHBIA  XpPOMOCOMHBIE  HAaOOphl.  XPOMATHIIBI.
[uronornyeckue OCHOBBI PA3MHOXKEHUS W HMHIWBUAYAIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetkn — muto3. Ctaguu mutosa. [Ipoueccsl, npoucxoasimue Ha
Pa3HBIX CTAAUSAX MUTO3a. BUOJOTUYECKHN CMBICII MUTO3A.

[Iporpammupyemast rubenb KJIETKU — arnomnTo3.

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

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECIIOJIOTO.

Meito3. Cragumu meito3a. IIporecchl, MpoUCXOagIMe Ha CTAIUSIX MEWo3a.
[ToBenenne xpomocom B menose. KpoccuHrosep. buosiornueckuii cMbICI U
3HAYCHHUE MENo03a.



['amerorene3 — mporecc 00pa30BaHUS MOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBbIe kene3bl: CEMEHHUKHN U snaHuKH. OO0pa3oBaHUE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaTo30uj, SULEKIEeTKa) — CIEPMATOreHe3 U OBOICHE3.
Oco0eHHOCTH CTpPOCHUS SIUIEKIETOK W CHepMaTo3ousioB. OIIog0TBOpPEHHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuThe (OHTOTEHE3). OMOpPHUOHAIBLHOE pPa3BUTHUE
(3mOpuorenes). Jrarbl SMOPUOHATBHOTO PA3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX:
apobiieHue, racTpysinus, opranorenes. [loctambpruonansHoe passutue. THIIBI
MMOCTAMOPHUOHAIBHOTO PA3BUTHS: MPSMOE, HEmpsiMoe (JTWYuHOYHOE). BnusHue
Cpenbl Ha Pa3BUTHE OPTAHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct n pa3Butue pacteHuil. OHTOr€HE3 LBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHHU, CTaJIUN PA3BUTHSL.

JleMmoHcTpanuun:

Tabmuupr 1 cxembl: «DOpMbl pa3MHOXKEHHUS OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Yy I1IBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpOeHHE TOJOBBIX KJIETOKY,
«Ctpoenune xpomocoMbl», «Kiterounslii ukn», «Permukanus [JTHK», «Muto3y,
«Menosz», «IIpsasmoe u HenpsAMoe pa3BUTHEY, «] 'aMETOreHe3 y MIIEKONUTAIOIINX
1 4esioBeKay, «OCHOBHBIE CTaIUU OHTOT'€HE3a».

OOopynoBaHue:  MHUKpPOCKON,  MuUKporpenaparsl  «CriepMaTro30uibl
MJICKOITUTAIOWIETO», <«JSlMIeKkneTka MIeKonuratomero», «KapuokuHes B
KJIETKaxX KOpelIKa JIyKa», MarHUTHas MOJeb-aniuinKanus «Jlenenue KieTkmy,
mozens JIHK, monens Metada3zHOM XpOMOCOMBI.

JlabopaTopHbie U IpaKTHYECKHE PAdOThI:

Jlaboparopnas padora Ne 3. «HaOmioneHue Muto3a B KJIETKAaX KOHUMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopnas padota No 4. «M3yueHue CTpoeHHUs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOTpenapaTax.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. lMcropust pas3BuTusa reHeTHKH. Poib
IIUTOJIOTUM U SMOPHUOJIOTUM B CTAHOBJICHUM T€HETUKHU. BKiIaa poCCHMCKHUX U
3apyOeXHbIX  YYEHBIX B  pa3BUTHE TEHETUKU. MeToabl  T'E€HETHUKHU
(ruOpuI0NOTHYECKU,  LIUTOTEHETUYECKUH,  MOJIEKYJSIPHO-TEHETUUYECKU).
OcCHOBHBIC TEHETHYECKHUE TTOHATHUA. ['eHeTUUeCcKass CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIIUBAHUM.

3aKOHOMEpPHOCTH  HAcCJIeIOBaHHsS  MPU3HAKOB, yCTaHOBJIEHHblE [
Mennenem. MoHOTUOpUAHOE CKpEUIMBaHUE. 3aKOH €IWHOO0Opa3us TuOpuI0B
nepBoro mnokoseHus. IlpaBuiao poMuHHpoBaHUS. 3aKOH pacUICTUICHHS
npu3HaKkoB. [ unoresa yuctorel ramet. [1oHOE U HEMOTHOE TOMUHUPOBAHUE.

JHuruOpuaHoe CKpemuBaHue. 3aKOH HE3aBHCHUMOTO  HACJEJIO0BAHMS
npu3HakoB. [luToreHeTHYecKue OCHOBBI ~ JUTHOPUAHOTO  CKPEIIUBAHMUS.
AHanuzupytouiee CKpelLIMBaHuE. Hcnonp3oBanue AHAJIM3UPYIOLIETO
CKpEUIMBaHUSA JJIs ONIPEACIICHHUs] TEHOTHUIA OCOOH.

CuernyieHHOe HaclienoBaHue TmpusHakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HAacJeJIOBaHMIO TEHOB. HapyleHue cuUENIeHUs TE€HOB B
pe3yabTate KPOCCUHTOBEPA.

XpOMOCOMHasi TEOpHUsl HACIIECTBEHHOCTH. | eHeTHYecKre KapThl.

I'enernka nmona. XpoMOCOMHOE ONpPEAETIEHUE M0Ja. AyTOCOMBI U TIOJIOBBIE
XpoMocoMbl. ['oMorameTHbsle M TeTeporaMmeTHbie opraHu3mbl. HacnemoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.



N3meHunBoCcTh.  Buabl  M3MEHUYMBOCTH: HEHACJIEJACTBEHHAs U
HacjencTBeHHas. Poib  cpenbl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.
XapakTepucTuka MOAUGUKALMOHHOW W3MEHYMBOCTH. BapuanmoHHBIN psin u
BapuanvMoHHas KpuBad. Hopma peakumym npusHaka. KoaudecTBeHHblE U
KaueCTBEHHbIC MPHU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(UKAIIMOHHON
U3MEHYMBOCTH.

HacneacTBenHasi, WM T€HOTUIIMYECKAs,, U3MEHYMBOCTh. KOMOMHAaTUBHAS
M3MEHYUBOCTb. MeW03 M TMOJOBOM TMPOLECC — OCHOBa KOMOWHATHUBHOU
M3MEHYUBOCTH. MyTalmoHHass W3MEHYMBOCTh. Kraccudukamuss MyTaiuii:
I€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa M MNPUYUHBI MyTalUH.
Myrtarennsie (pakTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEACTBEHHOMN
n3MmeHunBoctr H. M. BaBunosa.

BuesnepHas HacneACTBEHHOCTh U U3MEHYMBOCTD.

I'enetuka yenoBeka. Kapuortun udenoBexka. OCHOBHBIE METOJbI T€HETUKHU
YEJI0BEeKA: reHeaJIOTUYeCKU, OJIM3HEIOBEIH, LIMTOr€HETUYECKU,
OMOXMMUYECKUIA, MOJIEKYJIpHO-TeHeTHUYeCcKnil. COBPEMEHHOE ONpeeICHUE
T€HOTHIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITMPOBAHUE, B TOM YHUCIIE C
nmomomieio II[P-anamm3a. HacmencTtBenHble 3a00JIeBaHUS YEIIOBEKA: T'CHHEIC
00J1e3HH, OOJIE3HH C HACJIEICTBEHHOW MPEIpPacoIOKEHHOCThIO, XPOMOCOMHBIE
Ooone3nn. ComaTHUeCKME€ M TeHepaTuBHbIe MyTauuu. CTBOJIOBBIE KIIETKHU.
[IpuHUMIIBI 310pOBOTO 00pa3a )KU3HU, JUATHOCTUKH, NPO(UIAKTUKN U JICYEHUS
reHeTH4ecKuXx Oone3Hell. MeanuKko-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUEHUE
MEIUIMHCKOW TI'E€HETUKH B TNPENOTBPAIICHUH M JICUEHUU TEHETUYECKUX
3a00s1€eBaHUI YelIOBEKa.

JleMmoHcTpanuu:

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

Tabmuupr u  cxeMbl: «MOHOTMOPUAHOE  CKpEIIMBAHME U  €rO
LUTOTEHETUYECKAasT OCHOBa», «3aKOH PACILEIUICHUS M €ro LUTOTeHEeTHYecKas
OCHOBa», «3aKOH YHUCTOTBI Tamer», «JuruOpuaHoe  CKpelMBaHUEY,
«lluTonornyeckue  OCHOBBI  JAUTHOPUIHOTO  CKpeniuBaHus», «Meio3y,
«BzaumopelicTBre alieNnbHBIX T'E€HOBY», «l['€HeTMueckue KapThl pPacTeHH,
KUBOTHBIX U YeJloBeKay, «l eHeTuka moisa», «3aKOHOMEPHOCTH HACJIEAOBAaHMS,
CUEIUIEHHOTO0 ¢ TmojioM», «KapuoTumbl 4enoBeKa M KUBOTHBIX», «Busbl
M3MEHUYMBOCTH», «MoaudukannoHHas U3MEHYUBOCThY, «HacnenoBanue pesyc-
(daktopay, «I'eHeTuka rpynn KpoBuw», «MyTalmoHHasi U3MEHUYHUBOCTH.

O6opynoBanue: Mojeau-anuiMkanuu «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe nomuHupoBanue», «lurnOpuaHoe ckpeniuBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKOIN W MUKponpenapar «Jpo3zoduna» (Hopma, MyTauuu
(bOopMBI KPBUIBEB U OKPACKH Teia), repdapuii «['opox moceBHOMY.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlaGoparopnas pabora Ne 5. «M3yuenue pe3ynbTaTOB MOHOTUOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOIPETApaTax».

Jlabopatropnass pabora Ne 6. «M3yuenne MoauduUKaIMOHHON
MU3MEHUYHUBOCTHU, TOCTPOCHUE BAPUAIIMOHHOTO Psifia U BAPUALIMOHHON KPUBOW.

JlaGoparopnas padora Ne 7. «AHanu3 MyTanui y Apo30(uiibl Ha TOTOBBIX
MUKpOIpenaparax.

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

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekiys Kak Hayka U Ipouecc. 3apoxkKACHUE CENEKIUN U JIOMECTUKALIHSL.
Yuenne H. WM. BaBunoBa 0 IEHTpax MOPOUCXOXKACHUS U MHOTrooOpasus
KYJIbTYPHBIX pacTeHui. LIeHTpBl MPOMCXOXKAEHUS JOMAIIHUX KUBOTHBIX. COpT,
II0POJ1a, IITAMM.

CoBpeMeHHbIE METObI CENEKINH. MacCOBBIN U MHAWBUYATbHBIM OTOOPHI
B CEJIEKIIMM PACTEHHMM M >KMBOTHBIX. OLEHKa 3KCTepbepa. bin3kopoacTBeHHOE
cKkpeuiuBanue — MHOpuUaWHT. Yucrtas nuHUsA. CKpElIMBAHHE YUCTBIX JUHUM.
['eteposuc, nnu rubpuanas cuna. HeponctBeHHoe ckpenuBaHie — ayTOPHUINHT.
Otpanénnass rubpuauzauuss W e€ ycnexu. VICKyCCTBEHHBII MyTareHe3 M
IIOJYYECHHUE MOJAIUIONIOB. JIOCTMKEHUS CEJIEKLUMHA PACTEHUM, JKMBOTHBIX H
MHKPOOPTraHU3MOB.

broTexHOoJIOTHS KaK OTpaciib MPOU3BOJICTBA. ['€HHAs MH)XEHEepHs. JTallbl
co3ganusi pexkomOunantHod JIHK w TpaHcrenHeix opranmsmoB. Kierounas
nHKeHepus.  Knerounesle  KyJbTypbl. MMUKpPOKIOHAJIBHOE  PAa3MHOKECHHE
pacrennii. KIiIOHMpOBaHME BBICOKONPOAYKTHUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. OJKOJOTMYeCKHe M 3tuyeckue mnpoodsnemsl. MO — reHeTudecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabmuupl 1 cxembl: Kapta «LleHTpbl NPOUCXOXKIEHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHuii», «llopompl pomamHuX KHBOTHBIX», «CopTta
KYyJIbTYPHBIX pacTeHuid», «OTnanéHHas rubdpunuzanus», «PaboTel akageMuka
M. ®. BanoBay, «Ilomummonans», «O0BEKTh OMOTEXHOJIOTHNY, «KIIeTOUHEIC
KyJbTypbl W KIOHUpOBaHHE», «KOHCTpympoBaHHE M TIEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOAOB JUKUX (opM U
KYJIbTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX031iCTBEHHbIE PACTECHUS.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypenust «OCHOBHBIE METOABI M JIOCTVIKEHHS CEJNEKLIMM PACTECHUN U
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHUHWIO,  IUIEMEHHYI  (depmy,
COPTOMCHBITATENBHBI Y4acTOK, B TEIUIMYHOE XO35SMCTBO, JAaOOPaTOPHUIO
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KUIIACC

Tema 1. IBoJIIOLIHOHHAS 0HOJIOTHS.

[IpennochulkKM BO3HUKHOBEHUS SBOJIIOIMOHHOM TEOPUH. DBOJIIOLMOHHAS
Teopus U €€ MecTo B OHoJoruu. BiusiHue 3BOMIONMOHHON TEOpUU HA pa3BUTHE
OMOJIOTHHU U APYTHX HAYK.

CeugerenscTBa »BOMIOUMM. [laneoHTONIOrMUECKHE: TOCIENOBATENBHOCTD
NOSIBJICHUS! BUJOB B MaJCOHTOJOIMYECKOM JIETOMHMCH, MEPEXOJIHbIE (POPMBI.
buoreorpaduueckue: cxoAcTBO U paznuuue ¢dayH U QIOp MaATEPUKOB U
OCTpPOBOB.

OMOpHOJIOTHUECKHUE: CXOJICTBA M Pa3uyusi SMOPHOHOB Ppa3HBIX BHUJIOB
NO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYJIIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX MyTeH y BCEX
OpraHU3MOB.

OpomonnonHas teopuss Y. JlapBuHa. Ilpeanochulku BO3HHKHOBEHUS
JnapBUHM3Ma. J[BIKyIME CHJIBI 3BOJIIOLMU BUIOB MO JlapBuHy (M30bITOYHOE



pa3MHOXXEHUE  TIpH OTPaHUYEHHOCTH  PECYPCOB, HeonpeaeaEHHas
M3MEHUYUBOCTb, OOpPH0OA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN O0TOOD).

Cuntetnyeckas Teopus 3Bosonun (CTD) u €€ 0OCHOBHBIE MOJIOKEHHUS.

Muxkposomonus. [lomymnsiius Kkak equHUIA BUIa U BOJIOIUY.

JIBkytue cuiibl ((hakTOpbl) SBOIIOLNMH BUIOB B IpUpoie. MyTalluOHHbBIN
npolecc U KOMOMHATUBHAS M3MEHUYMBOCTh. [lomymnsimoHHbIe BOMHBI U Apeid
reHoB. M3onsuus u Murpanusi.

EctectBenHblii 0TOOp — HampaBisoOmui (QakTop 3BOMIONUH. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OPTaHMW3MOB KaK pe3ynbTar 3BoJouuu. [Ipumepsl
MPUCTIOCOOICHNN y OpraHu3MoB. ApoMopd 036l U UAMOATANTALIUH.

Bun wu BupooOpazoBanme. Kputepuum Buma. OcHOBHBIE (QOPMBI
BH1000pa30BaHUs: reorpaduueckoe, IKOJI0THIECKOE.

MakposBosonusa. Dopmbl  3BOIONUU:  (PUIETHYECKAs, JUBEPreHTHAas,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOMIOLHUN.

[Ipoucxoxnenue oT HEeCIMEeINaTN3UPOBAHHBIX MPEKOB.
[Iporpeccupytoias cnenuanu3anus. AanTUBHAsS pagdalusl.
JleMmoHcTpanuun:

[Toprpersr: K. JIunnen, K. b. Jlamapk, U. dapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, ®. Mroiutep, A. H. CeBepros.

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHMYECKOrO0 MHUpAa Ha 3eMIey,
«3apoIbIIA TO3BOHOYHBIX )KHBOTHBIX», «ApxeonTepukcey, «Dopmbl 00pbObI 3a
cymectBoBanue», «EcrecTBeHHbIi  0oTOOp»,  «MHOroodbpasue  COpTOB
pacTEeHHI», «MHoroob6paszue 110poJ YKUBOTHBIX, «Tomysiuny,
«MyTanmoHHas U3MEHYUBOCTBY, « ApomMopho3b», «Mnnoagantaumy, «O0mas
neresepauus», «JBmwxymmue cuibl 3Bomouun», «Kaprta-cxema Mapuipyra
IIyTELIECTBUS 4. [apBunay, «bopbba 3a CYILLIECTBOBAHUEY,
«ITpucnocobsieHHOCTh OpraHu3mMoBy», «l'eorpadguyeckoe BUAO00Opa3OBaAHUEY,
«IKOJOTMYECKOE BUA000PA30BAHUEY.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3jIM4YHbIMUA TUIIAMU OKPACKH,
Ha0op TUIOJ0B U ceMsiH, KoJuieKuus «lIpumepbl 3aUTHRIX TPUCIOCOOICHUN Y
AKUBOTHBIX», MOJIeSIb «OCHOBHbBIE HAMPABICHUS HBOJIOIUNY, O0BEMHAS MOJIETH
«CTpoeHHEe roJIOBHOTO MO3ra O3BOHOUYHBIX.

buoreorpadguueckass kapra wmupa, koyuiekius «DopMbl COXpPaHHOCTHU
HCKOIAeMbIX JKMBOTHBIX M pacTeHuil», Mozenb ammaukauus «llepexpéct
XpOMOCOM», BJaXHble Tnpenapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKpoIrpenapat «Jpo3oduna» (HopMma, myTauuu GOpMbl KPbUIHEB U
OKpAacKu Teja).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOrHIECKOMY
KPUTEPUIOY.

JlaGoparopnas padota Ne 2. «OnucaHue MpUCIOCOOJIEHHOCTH OpraHu3Ma
U €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE KU3HU Ha 3emue.

JloHay4yHble MPEICTaBICHUS O 3apOXKACHUM >KU3HU. HaydHble runoressl
BO3HUKHOBEHUS >KM3HM Ha 3emje: aOuoreHe3 M MaHCIEpMUA. XUMUYECKas
ABONIONMS. AOUOTEHHBIA CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OKCHEepUMEHTAIBHOE TMOATBEP)KJICHUE XUMHUYECKON HBomonuu. HavanbHbie
sTanbel Ouonornueckoil sBomouuu. ['mnoreza PHK-mupa. dopmupoBanue
MEMOpaHHBIX CTPYKTYp MU BO3HUKHOBEHHE MPOTOKIETKHU. [lepBbie KIeTKH U ux
sBosroLMsA. POPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.



Pa3Butne xu3Hu Ha 3emiie no 3pam U nepuojaam. Karapxei. Apxelickas u
mpotepo3oiickas 3pbl. [laneos3oiickas 3pa m e€ TEepHOIbl: KEeMOPUUCKHA,
OPJOBUKCKUH, CUITypPUHCKHUH, JEBOHCKHH, KAMCHHOYTOJIbHBIiH, IICPMCKHIA.

Me3o3oiickast 9pa u €€ MeprobI: TPUACOBBIN, FOPCKUI, METOBOM.

KaitHo30iickass 3pa u €€ mNepuoibl: MaJCOr€HOBbIM, HEOTEHOBBIN,
AHTPOITOT€HOBBIN.

XapaKTepucTrKa KJIuMaTa U T€0J0THYECKUX IpoueccoB. OCHOBHBIE 3TAIlbl
HBOJIIOLIMUA PACTUTENIBHOTO U JKUBOTHOTO MHpa. ApomMopdo3bl Yy pacTeHUl U
AKUBOTHBIX. [losIBI€HME, paclBET M BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa KakK OTpa)K€HHE 3BOJOLMH. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBomrolMsl  4eylioBeKa.  AHTpomnoJsiorusi  Kak — Hayka.  Pa3Burtue
MPEJICTABICHU O  MPOMCXOXKICHUM  4YeloBeKa. Meroasl  M3y4YeHHs
anTporioree3a. (CxoactBa W pa3auuMsl  4YeJlOBEKAa UM JKUBOTHBIX.
CucreMaTHuecKoe MOJIOKEHUE YeTIOBEKa.

JBuwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBeHHas
M3MEHYMBOCTb M €CTECTBEHHbIM 0TOOp. OOmecTBeHHbI 00pa3 KHU3HW,
M3rOTOBJICHUE OPYIUH TpyAa, MBILIUICHHUE, PEYb.

OCHOBHBIE CTaJMM W BETBH SBOJIOLUMU YEJIOBEKAa: aBCTPAJIONUTEKH,
Uenosek ymensiii, YenoBek mNpsMoxoasmuid, YenoBeK HEaHIAEPTaJIbCKUM,
UenoBek pasymHblid. Haxogku MCKOMAEMbIX OCTATKOB, BPEMSI CYIIECTBOBAHUS,
00J1aCTh paCIpPOCTPAHEHHS], 00BEM T'OJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYAUSL.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajoujHasi (PKBaTOpUANIbHAS), MOHTOJIOU]IHAS
(a3uarcko-aMepukaHckasi). UepTbl NOpUCTIOCOOJEHHOCTH  MPEACTaBUTEEH
YeJIOBEUECKHUX pac K YCIOBHUSM CYIIECTBOBaHUSA. ENMHCTBO 4YelOBEUECKUX pac.
Kputuka pacusma.

JdemoHcTpanuu:

[Hoptpetsr: ®@. Penn, JI. Ilactrep, A. U. Onmapun, C. Mumiep, I'. IOpu, Y.
JlapBuH.

Tabmunel 1 cxembl: «Bo3unkHoBenne CoOMHEYHOM CHUCTEMBI», «Pa3BuTHe
OpraHu4eckoro mwupa», «PacturenpHas kieTka», <«KUBOTHas KIETKay,
«IIpokapuoTnueckas kinetka», « CoBpeMEeHHasi CUCTEMa OPIraHUYECKOT0 MHUPay,
«CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKAa M YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJIOTMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOTO YeJIOBEKay, «/lpeBHenme moan», «pesane moan», «llepsoie
COBPEMEHHBIE JIOIN», «HemoBeuecKkue paco».

O6GopynoBanue: wmyispku — «lIpoucxoxaeHue  denoBeka»  (OIOCTHI
aBCTpaJIONUTEKA, MUTEKAHTPOIa, HeaHAepTaabllad, KPOMAHbOHIIA), CIENKU WU
U300pKEHUS KaMEHHBIX OpYAHMM NMEepBOOBITHOrO 4YesioBeKa (KaMHHU-YOMIEPHI,
pyomita, ckpebsia), TeoXpoHoJIoruyeckas Taonuia, Kouiekuus «DopMbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX M PACTEHUI».

JlabopaTopHble U NpaKkTHYECKHE PAdOThI:

[TpakTuyeckas padora Ne 1. «3ydeHre nckomaeMbIX OCTaTKOB PacTEHUMN
U )KUBOTHBIX B KOJUICKIUSIX).

DKCKypcHsi « IBOJIOLNSI OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeIueCKUil My3ei).

Tema 3. OpranusMbl 4 OKpy:Ka0IIas cpeaa.

OKOJIOTHS KaK Hayka. 3aJayd ¢ pa3deibl JSKOJOruu. MeTobl
AKOJIOTUYECKUX UCCIETOBAHUN. DKOIOrHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKA.



Cpensl oOUTaHHSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYIIHAs, [IOYBEHHAS,
BHYTPUOpPraHU3MEHHAs.

Oxonornueckue ¢aktopel. Kimaccudpukamus 3KOJIOTHYECKUX (PaKTOPOB:
abuoTnyeckre, OMOTHYECKHE W AaHTPOIOTEeHHbIE. J[eHCTBHME HSKOIOTHMUYECKUX
(hakTOpPOB Ha OPTAHU3MBI.

AlGuoTnaeckue (hakTOopHI: CBET, TEeMIIepaTypa, BJI&KHOCTb.
dortonepuonusm. [IpucrnocobieHns OpraHU3MOB K ACHCTBUIO aOMOTHYECKUX
¢dakTopoB. buomornueckue puTMEI.

buotnueckne  Qaktopel. Bumel  OMOTHUYECKHMX — B3aMMOJACWCTBUIA
KOHKYPEHIIUSA, XUIIHUYECTBO, cuMOMo3 u ero Qopmel. [lapazutusm,
KOoNnepamus, MyTyajau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HEWTpanu3M. 3HaueHHE OWOTUYECKUX B3aUMOJICUCTBUN IS
CYILIECTBOBAHUS OPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEPUCTHKU MONysiud. (OCHOBHBIE MOKA3aTENH
MOMYJISIUUUA: YUCIEHHOCTh, MIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMuKa YuCI€HHOCTH NOIMYJISIUN U €€ peryssius.

JeMoHcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmuupl u cxembl: kapta «[Ipupoanbie 30Hb1 3emun», «Cpeasl oOuTaHus
opranusMoBy», «®Portonepuoansm», «llomymsnunm», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJIsUUU UHDPY30puu-TyPenbkn», «[lumesbie nenm.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

JlaGoparopnas pabota Ne 3. «Mopdosornueckrue 0COOEHHOCTH pacTEeHUM
13 pa3HbIX MECT OOUTAHUSY.

Jlaboparopuas pabora Ne 4. «BnusiHue cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCa.

[Ipaktuueckass padora Ne 2. «Iloacu€r MIOTHOCTH MOMYJALMA Pa3HbBIX
BHJIOB PACTCHHIN».

Tema 4. CooO1miecTBa ¥ 3K0JIOIHYECKHE CUCTEMBbI.

Coo06m1ecTBO Opranu3MoB — OuoneHo3. CTpyKTyphl OMOIIEHO3a: BUI0BAs,
MPOCTpAHCTBEHHAs, Tpoduyeckas (muiueBasi). Buabl-momuHantel. CBsizu B
OMOILIeHO3E.

Dxoyiornyeckue cucteMbl (dkocuctembl). [loHarne o0 sKocucTeEME U
ouoreorneHo3e. DyHKIMOHATBHbIE KOMIIOHEHTBHl JKOCUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyUeHTbl. KpyroBopoT BelIeCTB M TMOTOK JHEPruud B
skocucteme. Tpoduueckue (MUILEBbIE) YPOBHU dKOCUCTEMBI. [TuiieBbie 1enu u
cetd. OCHOBHBIE TIOKa3aTelM SKOCUCTEMBbI: OWoMacca, MPOAYKIIMS.
DKOJIOTUUECKHE MUPAMUIbI: MPOIYKIUU, YUCIEHHOCTH, Ouomacchl. CBoiCTBa
HKOCUCTEM: YCTOMUYMBOCTh, CAMOPEryJsilius, pa3BuTe. CyKieccus.

[IpuponHble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p W peK. OIDKOCHUCTEMA
XBOMHOTO WJIM HIUPOKOJIUCTBEHHOTO Jieca.

AHTpONOreHHbIE JKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHUCTEMBI.
buonornyeckoe u X03s1IICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (akrtop ycTtoumBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpasus Ha 3emIie.

VYuenue B. . Bepnaackoro o 6uocdepe. ['panunibl, coctaB U CTpyKTypa
o6uocdepnl. Kupoe BemectBo U ero Ppynkuuu. OcobeHHOCTH OUOChEphl Kak
rJ100aNnbHOM 3KOCUCTEMBI. JlMHaAMUYecKkoe paBHOBecME M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopotsl BemectTB U OMOr€OXMMHUYECKHE LHKIBI  AJIEMEHTOB
(yraepoja, azora). 30HaIBHOCTL OMochepbl. OCHOBHBIE OMOMBI CYIIIH.



YenoeuectBO B Omochepe 3emnn. AHTPONOreHHbIE HM3MEHEHHS B
ouocdepe. ['mobabHBIE IKOJIOTHIECKUE TIPOOIEMBI.

CocymiecTBoBaHuE PUPOJIBI u YeJI0BEYECTBA. CoxpaHeHnue
OwopazHoOOpa3msi Kak  oOcHOBa  ycrtowumBoctu  Ouocdepr. OcHoBa
pPAlMOHAIIBHOTO YIIPABJIECHUS NPHUPOAHBIMU PECYpCaMU M UX HUCIOJIb30BaHUE.
JlocTuxeHust OMOJIOTUN M OXpaHa MPUPO/IBL.

JemMoHCcTpanum:

[Toptpetsi: A. . Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmuupl u cxemsl: «lIumeBbie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpupoansie coolmiectBa», «llenn mutanus», «IKonoruyeckas MUpaMUAAY,
«buochepa u  dyenmoBek», «IKocHCTEMA IIMPOKOJUCTBEHHOTO  JIECay,
«JKocucTeMa XBOMHOro Jieca», «bHOILIEHO3 BOmOEMay, «ATPOILIEHO3Y,
«IIpumepHBIE aHTPOIIOrEHHBIE BO3ACHCTBUS Ha MNPUPOAY», «Baxueinmme
WCTOYHUKH 3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHe#as
cocraBisitomiasi  Ouocdepsn», «Pakropbl Aerpaganud nouB», «llapHUKOBBIN
adpdexty, «DakTopsl PaaMOAKTUBHOTO 3arpsisHeHuss Ouocdepn», «OOIas
CTpYyKTypa Ouochepr», «PacnpocTpanenue ku3Hu B ouocdepe», «O30HOBBIM
sKkpaH ouocdeps», «KpyroBopot yriaepoaa B 6uocheper, «KpyroBopot azora B
MIPUPOLEH.

O6opynoBanue: Mojenb-anIuIMKanusa « TunuyHeie OMOLEHO3bI», repoapuii
«PactutenbHble  cooOmiecTBa», KoJuiekuuu — «buouenosdy», «Bpenutenu
BAKHEUIIUX CEIbCKOXO3SMCTBEHHBIX KYyJIbTYp», TrepOdapud H  KOJUIEKIUU
pacTEeHUN M >KMBOTHBIX, IPUHAIJIEHKAIINE K PA3HBIM SKOJOTHYECKHM TIpylnam
onHoro Buga, KpacHas kuHura Poccuiickoit @enepanuu, u300paxKeHUs
OXpaHsAEMBbIX BUJIOB pacTeHuit u KUBOTHBIX.



IVNTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA IIPOI'PAMMBLI 110
BMUOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

Cormacao ®I'OC COO, ycraHaBIMBarKOTCA TPEOOBAHUS K pe3yibTaTam
OCBOCHMS OOYYalOIMMHCS TMPOTrpaMM CpelHero oOImero o0pa3oBaHUs:
JUYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TUYHOCTHBIX pe3yJbTaTOB OCBOCHHMS mpeaMmera «buosorus»
BbIJICNICHBl  CJICIYIOIIME  COCTABIIAIOIIME:  OCO3HAHHE  OOYyYaroIIUMHUCS
POCCHICKON TPa)XJaHCKOW HAECHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSTEIIbHOCTH U CaMOOINPEIEICHHUI0, HAJTUYUE MOTHUBALMM K OOYYEHUIO
OMOJIOTHH, LIeJICHAIIPaBICHHOE PA3BUTHE BHYTPEHHUX YOEKIECHUN TMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUMLUUNA  Pa3BUTHUSL
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M  CHOCOOHOCTh  OOyYaroIIMXCs
PYKOBOJICTBOBAaTbCSI B CBOEW  JEATEIBHOCTH  II€EHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, NPHUCYLIIMMHU CHUCTEME OHOJOTMYECKOro OOpa3oBaHUsA, HAIUYUE
AKOJIOTUYECKOTO TMPABOCO3HAHMS, CIIOCOOHOCTU CTaBUTh LEIH U CTPOUTH
KU3HECHHbIC TIJIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS IpenMera «buonorus» nocturaroTcs
B €IMHCTBE y4eOHOH M BOCHHUTATEIILHOM MAESTENbHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMU  POCCUUCKUMH  COLUOKYJIbTYPHBIMH, MCTOPUYECKUMU U
JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU, IPUHATHIMHU B OOILIECTBE MPAaBUIAMU U
HOpMaMHM  TOBEJAEHUS M  CIOCOOCTBYIOT  IpolLEeccaM  CcaMONO3HaHUS,
CaMOBOCHUTAHUS U CaMOPa3BUTHsI, Pa3BUTUSI BHYTPEHHEN MO3HULMH JIMYHOCTH,
MaTpUOTU3MA, YBXKEHHUS K 3aKOHY M MPABOINOPSAKY, YEIOBEKY Tpylda U
CTapllieMy IIOKOJIEHUIO, B3aHMMHOIO YBaXX€HHUs, OEPEKHOTO OTHOIICHHS K
KyJIbTYpPHOMY HacJ€IMI0 W TpaJuUusM MHOTOHAIMOHAJIBHOTO Hapoja
Poccutickon @enepanuu, Npupoae U OKPYKAKOIIEH cpee.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS Y4yeOHOro mnpeamera «bUONOTHUSN»
JNOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBaTbCA C(POPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LIEHHOCTSM POCCHUKCKOrOo 0O0IlecTBa,
pacUIMpEeHHUE JKU3HEHHOTO OMbITa W ONbITa JAESITENIbHOCTH B MPOLECCE
peanu3alyd OCHOBHBIX HAMpPABJICHUN BOCHUTATENBHOWU AESTENBHOCTH, B TOM
YHCJI€ B YACTU:

1) rpaIaHCKOT0 BOCTIMTAHUS

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

OCO3HaHUE CBOMX KOHCTUTYI[MOHHBIX MpaB U OOS3aHHOCTEH, yBaKeHUE
3aKOHA Y MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITENIbHOCTU MpPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIbHBIX 33]1a4, BHINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh OMpPEESATh COOCTBEHHYIO IO3UIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU 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 COJIEPKaHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM JEATENBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCHICKOM rPaXJaHCKON UJICHTUYHOCTH,
MaTpUOTU3MA, YBaXKEHHUSI K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH MEpE]
Ponuuou, ropmocty 3a cBOM KpaM, CBOXO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIIOE U HACTOSAIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHOIIICGHHE K TPUPOJHOMY HACICAUI0 U MaMsITHUKaM
MPpUPOIbI, TOCTHXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyXe;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHUE U
pa3BUTHE OHMOJOTHM, TTOHUMAHUS 3HAYCHUST OWUOJOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

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 CO3HAHMS, ITUYECKOTO MOBECHNUS,

CIIOCOOHOCTH OIIEHUBATH CUTYaIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHATHS LIEHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUasl 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 JIMUHOCTH;

5) ¢pusnuyeckoro BocnuTaHus, (GOPMHUPOBAHUS KYJILTYPbl 310POBbSI U
IMOILMOHAJILHOTO 0JIaronoJyunsi:

NMOHMMAaHWE W pean3alusi 3J0pOBOTO M 0Oe30macHOro olpasza KU3HU
(3mopoBoe  TUTaHHUE, COOJIIOJICHUE TUTHEHWYECKUX TIpaBUJI U HOPM,
cOaJaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryjspHas Qu3ndeckas
aKTUBHOCTb), OEpEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DM3UUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

MOHUMAHHWE IIEHHOCTH TMPaBWI HWHIWBUAYAJIBHOTO U KOJUICKTUBHOTO
0€30I1acHOr0 TOBEACHUS B CHUTYaIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HAHME  TIOCIAEACTBUM W  HEMPHUATHS  BPEAHBIX  MPUBBIUEK
(ynotpeOneHust ajaKorosisi, HAPKOTUKOB, KypEeHHUs );

6) TPy10BOI0 BOCIIMTAHMS:

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



FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLUUAIBHON
HaIlpaBJIEHHOCTH, CIIOCOOHOCTD WHUILIMUPOBATH, MJIAaHUPOBATH u
CaMOCTOSITENIbHO BBIMOJHATH TAKYIO JI€ATEIbHOCTB;

MHTEpEC K pasjIudHbIM cdepam HpOCbCCCI/IOHaJIBHOI/I NEeSTENbHOCTH,
YMEHHE COBEpILIaTh OCO3HAHHBIN BHIOOP Oyayie mpodeccruu u peaan3oBbIBATh
cOOCTBEHHBIC KU3HCHHBIC TIIAHBL;

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

7) IKOJIOTHYECKOT0 BOCTIMTAHUS

AKOJIOTMYECKU LEIECO00pa3HOE OTHOLIEHWE K MPHUPOAE KaK HMCTOYHHKY
KU3HU Ha 3eMJle, OCHOBE €€ CyLIECTBOBAaHNUS;

MOBBIIIIEHUE YPOBHSA 3KOJIOTUYECKOW KYJIBTYpBI: MPUOOPETECHUE OIbITa
IJIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKA HX BO3MOXKHBIX TMOCIEACTBUN Jis
OKPYXaroUen cpepl;

OCO3HaHMUE rI00aJbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTed uX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OHOJOTUU
3HAHUSA W YMEHUS TPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM
MPUPOJIOTIOIb30BaHUEM  (COOJIIOICHUE TIpaBUJl TOBEJACHUS B  MOPUPOJIE,
HaIlpaBJICHHBIX HAa COXPAHEHUE PABHOBECUS B DKOCHCTEMAax, OXpaHy BHUJOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HEINPUATHE JCHUCTBHM, NPHUHOCIIIMX BPEA OKPYKAIOMIEH
MIPUPOJHON Cpesie, YMEHHE TPOTHO3UPOBATh HEOIArONPHUITHBIE SKOJIOTMUYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX ACHCTBUM U MPEIOTBPAILATh UX;

HaJU4Me€ PA3BUTOIO  SKOJOTUYECKOTO  MBIIUIEHUS, HKOJIOTHYECKON
KYJbTYpPBhl, OINbITA JESITEIBHOCTH SKOJOTHMYECKON HAMNpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEILHON, KOMMYHUKATUBHON U COITUATBLHOMN
MpaKTUKE, TOTOBHOCTM K YyYaCTHUIO B MPAKTUYECKOW  JIESITEIHLHOCTH
AKOJIOTMYECKON HANPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOILECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JINAJIOre
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MeECTa B MOJUKYJIBTYPHOM
MUpE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM U UWTATENIbCKON KYJIBTYpPhl KaK CPE/ICTBa
B3aUMOJICHCTBUS MEXKY JIFOABMU U MMO3HAHUS MUPA;

MOHMMaHUe crenuPuky OUOJOTUM KaK HAayKH, OCO3HaHUs €€ poiu B
(OpMHpPOBAHMHK PALIMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3aHUM IIEJIOCTHOTO
IPEICTaBIICHUs 00 OKpYyKaroleM MUpPE KakK O €AUHCTBE MPUPOIbI, YEIIOBEKa U
oOl1ecTBa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuu NpodsieM
COXpaHEHUs! MPUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTHU OMOJIOTHH JIsI COBPEMEHHOM ITUBUIIU3ALINHN:
obOecriedeHuss HOBOTO YPOBHS Pa3BUTHS MEIMUIIMHBI, CO3JJaHNUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pellaTh PECYypCHble MPOOJIEMbl Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTe BBIXOJA U3 TIIO0AIBHBIX HKOJIOTMYECKUX MPOoOIeM
U obOecrieueHHs] Tepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHATILHOMY
UCIIOJIb30BAHUIO MPUPOJIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHOJOTMYECKMX 3HAHUU B LEIAX
MOBBIIIEHUST OOIIEeH KYyJIbTyphl, €CTECTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KakK



COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYarommxcs,
dbopMupyemMOii Py NU3yIEeHUN OMOJIOTHH;

MOHMMAaHHUE  CYIIHOCTH  METOJOB  TIO3HAHMS, HCIOJb3yEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIB30BaTh MOJIydaeMble 3HAHUS IS
aHayM3a U OOBSICHEHMSI SABJICHUN OKPY’KAIOIIEro MUPa U MPOUCXOIALIUX B HEM
M3MEHEHUH, YMEHHE JellaTh 00OOCHOBAaHHBIC 3aKIIOYCHHS] Ha OCHOBE HAyUYHBIX
(aKkTOB ¥ UMEIOIIMXCSI TAHHBIX C LIEJIbI0 OTYyYEHUS TOCTOBEPHBIX BHIBOJIOB,

CIOCOOHOCTh CAMOCTOATEIBHO UCIOIB30BaTh OMOIOTHUYECKUE 3HAHUS IS
pelieHus mpobyieM B PeabHBIX JKU3HEHHBIX CUTYaIIUAX;

OCO3HaHUE IIEHHOCTU HAYYHOU JESITeIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO IEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIE;

TOTOBHOCTh M CIHOCOOHOCTHh K HENpPEpPHIBHOMY OOpa3oBaHHUIO U
caM000pa3oBaHnI0, K aKTUBHOMY TOJyYEHHUIO HOBBIX 3HAHWHA MO OMOJOTHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHble  pe3yJabTaThl ~ OCBOEHUS ~ Y4e€OHOro  IpeameTa
«buonorus» BKIOYAIOT: 3HAYMMBIE i1 (OPMUPOBAHUS MHUPOBO33PEHUS
oOyJaromuxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHbBIC
MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAyYHOW KapTHUHBI MUpA U ClEeUUPUKY
METO/IOB TIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILIECTBO,
SHEpPrus, SBJICHUE, MPOLECC, CUCTEMA, HAYYHBIM (PaKT, MPUHLMUII, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
DKCIEPUMEHT U JAPYruX),  YHHUBEpcajbHble  y4eOHBbIE  JCHCTBUS
(mo3HaBaTenbHblE, KOMMYHHMKATUBHBIE, PpETYJIATHBHBIE), 0O€CIEUNBAIOIINE
(dopmupoBaHre (PYHKIIMOHATILHONM I'PaMOTHOCTH M COLMAJIBbHON KOMIIETEHLIUU
0o0yyJarommxcsi, CHOCOOHOCTh OOYYaIOIIMXCS  HCMOJb30BaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHHBEPCAJIbHbBIE
y4eOHbIE ICMCTBUS B TIO3HABATEIBHON U COLIMAIBHOM MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OCBOCHUS MPOrPAMMblI CPEIHEr0 OOIIETro
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBiaseHue  YHMBEPCAJbHBIMM  Y4eOHBIMM  NO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHA:

CaMOCTOATENbHO  (pOpMyNIHMpOBaTh M aKTyalM3UpoBaTh Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUHU 3HAHUU MPUEMBI JIOTUYECKOTO MBIILICHUS
(ananuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 0000IIEHUS), PACKPHIBATH
CMBIC]T OWOJIOTMYECKUX TOHATUM (BBIIEIATh HMX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBATh CBS3H C IPYTHUMU TOHSATUSIMHU);

OMpeNeNsaTh LeNn NEATeIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH PE3yJbTaThl JAESATENBHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

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

CTPOUTH JIOTHYECKHE PACCYXKICHUsSI (MHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
aHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOIBI U 3aKIFOUECHUS,



OPUMEHATh  CXEMHO-MOJIEJIbHBIE  CPEACTBA S MPEACTAaBICHUS
CYLIECTBEHHBIX CBSI3€H M OTHOILIEHUI B M3y4aeMbIX OMOJOTHUECKUX OO0BEKTaX,
a TakkKe TMPOTUBOPEUMH PAa3HOTO pPOJA, BBIABICHHBIX B PA3IUYHBIX
WH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepUaIbHBIX U HEMaTEpUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATE€IHHOCTh, OIICHMBATh COOTBETCTBHE
PE3yNbTAaTOB LIENSAM, OLIEHUBATh PUCKH MOCIECTBUMN NE€ATEIbHOCTH;

KOOPJAMHUPOBATh 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
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METO/OB PEHICHUS MPaKTUYECKUX
3a]1a4, MPUMEHEHHUIO Pa3IMYHBIX METOIOB MO3HAHNUS;

WCIIONIb30BaTh PA3IMYHBIC BHIBI JCATEILHOCTH MO TOJTYYCHHIO HOBOTO
3HAaHWA, €r0 HMHTEpIpeTanuy, MpeoOpa3oBaHUI0 U MPUMEHEHHIO B YYE€OHBIX
CUTYaIUsAX, B TOM YUCJIE MIPH CO3JaHIH YIEOHBIX U COIIUATBHBIX TPOCKTOB;

¢opMupoBaTh  HAy4YHBI{  THUN  MBIIUICHHWS, BIAACTh  HAYYHOUH
TEPMHUHOJIOTHEH, KITIOYEBBIMH MOHITHSIMHI U METO/IaMHU;

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

BBISIBJISITh TIPUYUHHO-CIICICTBEHHBIE CBSI3M M aKTyaJU3UpOBATH 3a/auy,
BBIIBUTATh TUIOTE3y €€ PEIICHHUs, HAXOIUTh apryMEHTHI JJI J0Ka3aTeNbCTBA
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJadyd pe3yJbTaThl,
KPUTHUYECKH OILIEHWBAaTh WX JIOCTOBEPHOCTh, MPOTHO3HPOBATh H3MEHEHHUE B
HOBBIX YCJIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIICHUBATh MPHUOOPETEHHBIH OIIBIT,

OCYIIECTBIISITH IEJICHANIPABICHHBIN MMOMCK MEPEHOCa CPEJCTB U CIIOCOO0B
nercTBUs B MPO(EeCCUOHAIBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUS B TMO3HABATEIHHYIO M MPAKTUYECKYIO 00JacTh
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBbIX IPEIMETHBIX 00IacTeH;

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

3) paboTa ¢ uHpopmaumeii:

OPUEHTHPOBATHCS B PA3NMUYHBIX HUCTOYHMKAX wWHpopMammu (TEeKCTe
y4eOHOTO MOCOoOMs, HAyYHO-TIOMYJSIPHOW  JUTeparype, OHOJOTHMYECKHUX
CIIOBapsiX M CIpPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3zax naHHBIX, B MHTepHeTe),
aHAJIM3UPOBATh WMH(OOPMALIMIO DPA3NUYHBIX BHIOB U (GOpPM MpEACTaBICHUS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTH;

(GopMyITHUPOBATH 3aMPOCH U TPUMEHATH Pa3TMUHBIE METOBI TTPH MOUCKE U
oTOope Ouojoruueckol uWHQpOpMaIMU, HEOOXOAUMOM ISl  BBIOJTHEHUS
y4eOHBbIX 3a/1a4;

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



CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAJIBHYIO (OpMY MpEACTaBICHUS
ounonoruueckor uHPopMaruu (cxembl, Tpaduku, AUarpamMMmbl, TaOJIHIIbI,
PUCYHKH U APYTOE);

WCIIONIb30BaTh HAYYHBIN $3BIK B KauecTBE CpeACTBa Ipu padore ¢
Ouonoruueckod HHPOpPMAIMEH: NPUMEHITh XUMHUYECKHe, (U3HUECKHe U
MaTeMaTHYeCKUE 3HAaKU U CUMBOJIBI, POpMYJIbl, aOOpeBHaTypy, HOMEHKIATYDY,
HCIIONIb30BaTh W NIPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaIJISITHOCTH;

BIa/JIETh  HAaBBIKAMHM  pPACIIO3HABAaHWSA M 3alUTHl  MH(OpMAIINH,
nH(GOPMAaLIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiaieHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUAMMU:

1) ob1enne:

OCYUIECTBJISATh KOMMYHHMKAallMM BO BcCeX cdepax KHU3HHU, AaKTUBHO
Y4acTBOBaTh B JHMAJOTe€ WM JTUCKYCCUHM IO CYHIECTBY OOCYXIa€MOW TEMBbI
(yMeHHe 3amaBaThb BOIPOCHI, BBICKA3bIBATh CYXKJIEHHUS OTHOCHUTEIBHO
BBINIOJIHEHHSI TIPEIAraéMoy 3aJjauM, YYUTHIBATh HHTEPECHl U COTJIACOBAHHOCTh
MO3ULIUNA JPYTUX YYACTHUKOB AHAJIOTA WU JUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CPEACTBA OOIICHMS, NMOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(MDIMKTHBIX CUTYallUil,
YMETh CMATYaTh KOH(QJIUKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOIICHHS U B3aUMOJICHCTBUS, IOHUMATh
HaMEpeHusi JApYyrux JIOJeH, TMpOSBIATh YBAXUTEIbHOE OTHOIICHHE K
co0eCceTHUKY U B KOPPEKTHOU GopMe (hopMyaupoBaTh CBOM BO3PAKEHHUS;

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

2) COBMeCTHAs eI TeJIbHOCTh:

MOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUMBUyaIbHOM  pabOThl TOpH  pPELICHUH OHOJIOTMYECKOM  MpoOJIeMBl,
000CHOBBIBaTh HEO0OXOANUMOCTD MIPUMEHEHUS IPYIIIOBBIX bopm
B3aMMOJICHCTBHS MPU PEIICHUH YUeOHOU 3a/1auu;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHUI C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJOT0 WiIECHA KOJIEKTUBA;

MPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JNOCTHUKEHMIO: COCTaBJIATh IUIAH JICVCTBHM,
pacupenensaTb pojgud ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXAaTh pPe3yibTaThl
COBMECTHOU paboThI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIa/Ja M KaXKIOT0 y4YaCTHHKAa KOMAHJIbI B
oO1ui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OIEHUBATh HJAEU C TO3UIMU HOBU3HBI,
OpUTHUHATBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

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

OBj1aieHUe YHMBEPCAJbLHBIMM PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopraHu3anusi:

UCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IS BBISBJICHHS MPOOJIEM M HUX
pelIeHus B )KU3HEHHBIX U YY€OHbBIX CUTYaIUsIX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKUMX 3HAHUM 1EJEBbIE U CMBICIOBBIC
YCTAaHOBKHU B CBOMX JICHCTBUAX U MOCTYIKAaX MO OTHOILIECHUIO K dKUBOU MPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIIINX;



CaMOCTOSITEJIBHO  OCYIIECTBJIATH  IIO3HABATEIBHYIO  JACATEIBHOCTD,
BBISIBJISITH TPOOJIEMBbI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3aJadyd B
00pa30BaTENbHOMN IEATEIBHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIbHO COCTABJISATh IIJIaH pEHICHUS TMpoOJeMbl C Y4ETOM
HMMEIOILIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUTCHUM;

JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

pacmiipsATh paMKu  y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;

Jenatb ~ OCO3HaHHBIA  BBIOOpP,  apryMEHTHpPOBAaTH  €ro,  Oparthb
OTBETCTBEHHOCTb 34 PEILICHHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (DOPMHUPOBAHUIO U TIPOSIBICHUIO IIMPOKOW 3PYIUIIUU B
pa3HbIX O0JIACTSIX 3HAHMM, MOCTOSHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISAM;

BJIQJIETh HAaBBIKAMU TI03HABATEJIbHOM pe(dieKCuH Kak OCO3HaHUs
COBEpPLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YIbTATOB H
OCHOBaHM1, UCIOJIb30BATh NPUEMBI pedIeKCHH ISl OLIEHKA CUTYyalluH, BbIOOpa
BEPHOTO PEILICHHUS;

YMETh OLECHHBATh PUCKA W CBOECBPEMEHHO NPHUHMMATh PEIICHUS IO HX
CHIDKEHHIO;

MPUHUMATh MOTHBBI U ApPryMEHTBHl JIPYTrUX MpPU aHAJIU3€ PE3YJIbTATOB
NEATEbHOCTH;

3) npuHsATHE ceOsl U APYrUX:

MPUHUMATh ce0sl, MOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apTyMEHTBHl JPYTrUX MpU aHAJU3€ pPe3yJIbTaTOB
NEATEIIBHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTrOro YeIoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crHeuuduyueckue s y4eOHOro mpeameTa
«buonorus» HaydyHble 3HaHUS, YMEHUS M CIOCOOBI JEHCTBUU MO OCBOCHHIO,
UHTEpIpEeTalMd ¢ MNpeoOpa3oBaHUIO 3HAHWM, BUIbBI ACATEIBHOCTH TIO
NOJIYYCHUIO HOBOI'O 3HAHMS M NMPUMEHEHUIO 3HAHMM B Pa3IUYHbIX Y4eOHBIX
CUTyallMsIX, a TaKKe B pPEAIbHBIX >XU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C
ouonorueid. B mporpamme npeaMeTHbie pe3yibTaThl MPEACTABICHBI MO TOJAaM
00yueHus.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO nipeamMera «buonorus» ¢ 10
KJlacce JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHpAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC
POCCHUUCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YyHKUIHOHATBHOM TPAMOTHOCTH YeJIOBEKA JIJISl PEIlICHUs )KU3HEHHBIX 3a]1a4;



YMEHHUE PaCKpbIBAaTh COAECP)KAHUE OMOJIOTMYECKUX TEPMUHOB U MOHSTHIA:
KU3Hb, KJETKa, OpraHu3M, MeTaboim3M (0OMEH BEIIeCTB W MpEeBpaIicHuE
SHEPruM), romMeocTa3 (caMmoperyssiuus), YpPOBHEBas OpraHU3AlMUS KHUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHUE (penpoyKuus), HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE;

YMEHUE H3Jararb OHOJOTMYECKHE TEOpUU (KJIETOYHAs, XPOMOCOMHAsi,
MyTallMOHHAs, LEHTpajbHas J0OTMa MOJIEKYJIsIpHOW Owuosoruu), 3akoHbl (I
Mengnens, T. Moprana, H. 1. BaBunosa) u yuenus (o 1ieHTpax MHOTOoOpa3usi u
MIPOUCXOXKJICHHU KyJIbTypHbIX pactennid H. W. Basunosa), omnpenensite
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,  BBIJBW)KEHHE  THUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyEeMbIMHU BEIMYMHAMH, OOBSICHEHUE IMOITYYEHHBIX
pE3yNbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHATUN, TEOPUH U 3aKOHOB, YMEHUE
JIeaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U JYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHH3MOB, OCOOCHHOCTHU
MpoleccoB: 0OMEHa BELIECTB U MPEBPAILCHHS YHEPTUU B KIIETKE, (DOTOCHHTE3A,
IJJACTUYECKOTO M HHEPreTUYecKoro oOMeHa, XeMOCHHTE3a, MUTO03a, MeHo3a,
OIUIOAOTBOPEHUS, PAa3MHOKEHHS, WHJMBHUIYAIbHOTO pa3BUTUS OpraHU3Ma
(oHTOTEHER);

YMEHUE MIPUMEHSATH MOITYYEHHBIE 3HaHUA JIJIs1 00BICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U SIBJIECHUU, ISl IPUHATHS TPAKTUYECKUX PELIEHUM B OBCEIHEBHOU
KU3HH C LEJIbI0 oOecriedeHus: O€30MacCHOCTU CBOErO 3J0POBbS M 3/10POBbS
OKPYXAIOIUX JIOJEH, COOJI0JEHUsS HOPM TIPAaMOTHOTO TIOBEJIEHUS B
OKpY’Karolel MpUpoaHON cpeje, MOHUMMaHhe HEOOXOAUMOCTH HCIIOIb30BaHUS
JOCTUKEHUU COBPEMEHHON OMOJIOTMH U OMOTEXHOJOTHUN MJIs PallMOHAIBLHOTO
MPUPOJONOIb30BAHMS;

YMEHHUE pellaTh 3JIEMEHTapHbIE TE€HETHYECKHe 3aJayd Ha MOHO- U
TUTHOPUIHOE CKPEIMBAHME, CLEIJIEHHOE HACJIeOBAHUE, COCTABIIATH CXEMBbI
MOHOTHOPHUIHOTO CKPEIIMBAHMS JJIs IPEACKA3aHUs HACJIeI0BaHUS IPU3HAKOB Y
OpraHU3MOB;

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

YMEHUE KPUTUYECKH OLIEHUBATh W HMHTEPIPETUPOBATH HHPOPMALIKIO
OMOJIOTUYECKOTO COJEPMAHUS, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHUKOB (CpeACTBa MaccoBOM MHGOpMALMKM, HAYYHO-
NOMYJISIPHbIE MAaTEepUaibl), ITUUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEI0BAHUN B
OMOJOTHUH, MEUIIMHE, OUOTEXHOJIOTUH;

yMEHHUE CO037aBaTh COOCTBEHHBbIE MHCHMEHHBIE M YCTHBIE COOOUICHUS,
0000mass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCHOJb30BATh MOHATUWHBIN anmnapar OuOJIOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» 6 11
KJlacce JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MeECT€ U POJIM OHOJIOTMM B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHpAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC
POCCHUUCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YyHKUIHOHATBHOM TPAMOTHOCTH YeJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 33]1a4;



YMEHHE PacKpbIBaTh COJEp)KaHuEe OMOJOTUYECKUX TEPMUHOB M MOHSTHM:
BUJ, TOMyJALUA, TEHOMOHA, OBONIONMS, JBWXKYIIUE CHIBI (PaKTOphI)
ABOJIIOLUH, PUCTIOCOOICHHOCTD OpraHUu3MOB, BHUJ1000pa30BaHUE,
AKOJIOTHYECKUE (DaKTOPbI, IKOCUCTEMA, TIPOAYIIEHTHI, KOHCYMEHTHI, PEYLIEHTHI,
[IENY MTUTaHUs, YKOJIOTHIECKas upamMuaa, OnoreoreHo3, onocdepa;

yMEHHE H3JaraTh OHMOJOTHYecKHe Teopuu (PBOJIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHWs DBOJIOIMHU), 3aKOHBI W 3aKOHOMEPHOCTHU
(3aponpimeBoro cxoactsa K. M. Bapa, uepenoBanus IiIaBHbBIX HaIllpaBiICHUN U
myteit apomonn A. H. CeseprioBa, yuenust o 6uochepe B. H. Bepuaackoro),
OTIPEICTISATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJIAJeTh METOJaMH HAyYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOACHHE
Y OTMHCaHUeE )KUBBIX CUCTEM, MPOIIECCOB U SIBJICHHM, OpraHU3alus U MPOBEACHHE
OMOJIOTHMYECKOTO  JIKCIEPUMEHTA, BBIJBWKEHHE  THUIOTE3bl, BBISBICHUE
3aBHCHUMOCTH MEX]y HCCICAYEMbIMH BEIUYUHAMH, OOBSICHEHHE MOyUYEeHHBIX
pE3yNIbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHITHIA, TEOPUA U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJIOTUYECKUX
OOBEKTOB: BHUJOB, TOMYJSAIUN, MPOAYIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB,
OMOreoleHO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEACTBEHHOM
M3MEHYHBOCTH, €CTECTBEHHOTO ot0opa, BUJ1000pa30BaHMs,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB, JCHCTBHUSI JKOJOTHYECKHX (HaKTOpOB Ha
OpraHM3Mbl, TI€PEHOCAa BEIIECTB M TIOTOKA DSHEPTUM B OIKOCHUCTEMAX,
aHTPOTIOTEHHBIX M3MEHEHUN B JKOCHCTEMaxX CBOEM MECTHOCTH, KPyroBOpOTa
BEIIIECTB U OMOTE€OXMMHUUECKHUX ITUKIIOB B Onocdepe;

YMEHHE MPUMEHSThH OTyUYEeHHBIC 3HAHUS TSI OOBSICHEHUSI OMOJIOTUIECKUX
IIPOLIECCOB U SIBJIEHUU, ISl IPUHATHS TPAKTUUYECKUX PELIEHUM B OBCEIHEBHOU
KU3HU C LEJIbI0 oOecriedeHus: 0€30MacCHOCTU CBOErO 3J0POBbS M 310POBbS
OKpY)XaIOIUX JIIOJIeH, COOJIOACHUS HOPM TPaMOTHOTO TIOBEACHHUS B
OKpY’Karollel MpUpOIHOM cpejie, TOHUMaHUEe HEOOXOAUMOCTH UCIOJIb30BAHUS
JTOCTHXKECHUN COBPEMEHHOMU ounosioruu TS PALMOHAIIBHOTO
MPUPOIOTIONH30BAHUS;

YMEHHE peliaTh JJIEMEHTapHble OWOJIOTUYECKHE 3a7adud, COCTAaBIAThH
CXEMBI [IEPEHOCA BEIIECTB U SHEPTHH B SKOCHCTeMax (LeNu MUTaHus);

YMEHHUE BBINOJIHATH JA0OPATOPHBIE U MPAKTHYECKUE PabOThI, COOII0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYTI0OBAHUEM;

YMEHHE KPUTHUYECKH OIICHHBaTh W HMHTEPIPETUPOBATH HWH(OOPMAIUIO
OMOJIOTHYECKOTO COJEp)KaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHUS W3
pa3IMYHBIX HMCTOYHHKOB (CpelcTBa MAaccoBOM HMHQOpPMAIUH, HAydHO-
NOMyJIIPHBIE ~ MaTepuaibl), paccMaTpUBaTh TJIOOATBHBIE HIKOJIOTHUYECKUE
po0OJIeMbl COBPEMEHHOCTH, (JOPMHUPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO
TIO3UIIHIO;

YMEHHE CO37]aBaTh COOCTBEHHBIC MHUCHMEHHBIE U YCTHBIE COOOIICHHS,
0000mmass Ouojoruueckyro HMHPOPMAIMI0O U3 HECKOJbKUX HCTOYHHUKOB,
TPaMOTHO UCTIONb30BaTh MOHSITHIHBIH amnmapar OMoI0THH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHuUe Koan4yecTBO 4acoB
DJlIeKTpOoHHbIe (LM (ppoBbIE)
n/ pa3jiesioB U TeEM Konrpoabnsie IIpakTnyeckue
Bcero o0pa3oBaTejibHbIE PeCypPChl
n MporpaMmMabl padoThbI padoThbI
bu6mmoreka [IOK
1 brosorust kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢c292
5 JKuBble CUCTEMBI U UX 1 bu6mmorexa [IOK
OpraHu3arus https://m.edsoo.ru/7f41c292
3 XUMHUYECKHUN COCTAB U 8 1 bu6mmoreka [IOK
CTPOECHUE KJIETKU https://m.edsoo.ru/7f41c292
4 JKusnenesaTeIbHOCTh 6 bu6mmoreka [JOK
KJIETKHU https://m.edsoo.ru/7f41¢c292
PasMHOXeHUE U
5 N 5 1 bu6mmoreka [JOK
ABAAY https://m.edso0.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTh 1
6 W3MEHYHUBOCTD 8 1.5 bubmorexa [JOK
' https://m.edsoo.ru/7f41c292
OpTraHU3MOB
7 Cenekuusi OpraHu3MOB. 3 bubnmnoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
bu6mmoreka [JOK
8 P
SSEPBHOE BpeMA 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO 34 0 4



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

YACOB 110 ITPOTPAMME




11 KITACC

HauMeHoBaHue KoauyecTBO yacoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
nporpamMmbl padoThI padoThI
1 DBOJIIOIMOHHAI 9 1 bu6mmoreka [JOK
ouonorus https://m.edsoo.ru/7f41cc74
Bo3uuknoBeHue u
2 a3BUTHE KU3HU 9 0.5 bubmorexa LIOK
P ' https://m.edsoo.ru/7f41cc74
Ha 3emie
Opranusmsl u
3 OKDVIKAIOLIAS 5 1 bubmuoreka [JOK
PyKarollt https://m.edsoo.ru/7f41cc74
cpena
Coo0mrecTBa u
4 9KOJIOTHYECKHE 9 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6mmoreka [JOK
5 P
C3CPBHOC BpeMA 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YJACOB IIO 34 0 2.5

[TPOT'PAMME



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 IINTAHUPOBAHHUE

10 KJIACC
Ne Koan4yecTBO 4acoB
DJIeKTPOHHbIE
Hara uudposbie
n | Tema ypoka KonTtpoJbHbie IIpakTuyeckune
Beero U3ydeHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypcsbl
n
bubmnoreka IIOK
B https://m.edso0.ru/863e612
HOJIOTUS B CHCTEME 1 5
HayK Https://m.edsoo.ru/863e632
a
MeTtonabl mo3HaHUI
YKUBOU IIPUPOJBL.
[IpakTuueckas padora Ne
bu6nunorexa [IOK
1 «cnonp3oBanue
1 0.5 https://m.edso0.ru/863e612
pa3IMYHBIX METO/OB IPU "
H3Y4YEHUU B
OMOJIOTUYECKUX
00BEKTOBY
bubnunorexa LIOK
buonornueckue cuctemsl,
1 https://m.edso0.ru/863e656
MIPOIIECCHI U UX U3YyUYCHUE 4
XUMUYECKUI COCTaB but6mmorekxa [IOK
kiaeTku. Boga u 1 https://m.edsoo0.ru/863e674

MHHCPAJIBHBIC COJIN

€



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

beaku. CoctaB u

bubnunorexa LIOK

5 https://m.eds00.ru/863e6b7
CTpOeHHUE OEIKOB )
DepMEHTBI —
OMOJIOTUYECKHE
KaTaJlu3aTopPHI.
JlaboparopHas pabota Ne bubnuorexa [IOK
6 1 «3yuenue 0.5 https://m.eds00.ru/863e6b7
KaTJIMTUYECKOU 2
AKTUBHOCTH (PEPMEHTOB
(Ha mpumepe aMusa3bl
WJTU KaTajasbl)»
bubnuorexa [JOK
7 VYrnesoasl. JInnuae https://m.edso0.ru/863e687
0
bu6nuorexa [IOK
8 HyrkrentosbIe KHCIOTE. https://m.eds00.ru/863e6d5
ATD
c
Hcropus u meToabl bubmuoreka [JOK
9 U3y4YeHUs KIIETKHU. https://m.edsoo.ru/863e6e8
Knerounas Teopus 8
10 Knerka kak neinoctHas
KHUBasi CCTeMa
Crpoenue bubnuotexa [JOK
11 AYKApUOTUYECKON 05 https://m.eds00.ru/863e6ff0

kieTku. JlabopaTopHas
pabota Ne 2 «3yuenue

https://m.edso00.ru/863e716
c



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

CTPOCHHS KJIIETOK
pacTeHui, )KUBOTHBIX,
rpu0oB U OaKTepuit 1o
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpernaparax u ux
OITHCAHUE

OOMEH BELLECTB WU

bubmuorexa [IOK

12 https://m.eds00.ru/863e766
MeTaboIr3M c
DOTOCHHTES. bubmuorexa [IOK
13 https://m.edso0.ru/863e7c9
XeMOCHHTE3 8
N but6mmoreka [IOK
14 JuepreTueckuii 0omen https://m.edsoo.ru/863e7aae
JKU3HEeHHBIN ITUKI
KJICTKH. J[eeHne KIeTKH.
Murto3. JIabopaTopHast
paborta Ne 3 bubnmnoreka [JOK
15 «Habnromenne MuTo3a B 05 https://m.edso0.ru/863e7dc
KJIETKaX KOHYUKA 4
KOpeIIKa Jyka Ha
TOTOBBIX
MUKpOTpernaparax»»
buocunTes Oenka. bubnmnorexa LIOK
16 Peakuust MmatpuaHoro https://m.eds00.ru/863e796

CHHTC3a

e



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

bubnunorexa LIOK

Tpancasuus —
17 https://m.edso0.ru/863e796
OnocuHres Oenka .
Hexnerounsie popmbl Bubmorexa LIOK
18 https://m.edso0.ru/863e754
KU3HH — BUPYCHI 0
bubmnoreka IIOK
o https://m.edsoo.ru/863e81b
19 OpPMBI Pa3MHOKEHUS 6
OpTaHi3MoB https://m.edso0.ru/863e831
€
. bu6mmoteka IIOK
2 M
0 enos https://m.edsoo.ru/863e7f4a
OObpazoBaHue 1 pa3BUTHE
MOJOBBIX KJIETOK.
OntogoTBOpEHHE.
JIaGoparopHas paboTa Ne bubmorexa [JOK
21 h 0.5 https://m.edso0.ru/863e81b
4 «3yueHue cTpoeHUs 5
IMOJIOBBIX KJIETOK Ha -
TOTOBBIX
MHUKpOIIpenapaTax»
bubnunorexa LIOK
NuauBunyansHoe
22 https://m.edso0.ru/863e843
pa3BUTHE OPTAaHU3MOB 5
I'eneTnka — Hayka o
K bubnmnorexa LIOK
23 HACJIEACTBEHHOCTH U

U3MCHYUBOCTHU

https://m.edso0.ru/863e86f2



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTH

HacJIeI0BaHUs bubnuotexa [JOK
24 MIPU3HAKOB. https://m.eds00.ru/863e887
Mounoru6puanoe 8
CKpeIMBaHHE
UTHOpHUIHOE
A P bubnuorexa [IOK
CKpeliuBaHue. 3aKoH
25 https://m.edsoo.ru/863e89a
HE3aBHCHUMOI'0 4
HacJIeI0BaHMS IPU3HAKOB B
CueneHnHoe
HacJIeIOBaHUE
MIPU3HAKOB.
JlaboparopHas pabota Ne
5 «A3yueHne bubmuoreka [JOK
26 | pe3ymbTaToB 0.5 https://m.eds00.ru/863e8c6
MOHOTHOPHIHOTO U 0
TUTHOPUTHOTO
CKpCIIUBAHUS Y
Ipo30¢UIIBl HAa TOTOBBIX
MHUKpOTpernaparax»»
I'eneTunka moma.
bu6nunorexa LIOK
Hacnenosanue
27 https://m.edso00.ru/863e8c6
MIPU3HAKOB, CIIETITICHHBIX 0
C TI0JIOM =
M3MeHINBOCTS. Bu6 OK
28 HenacnencrBennas 0.5 nosmotexa I

N3MCHYHBOCTD.

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



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

JlaboparopHas pabota Ne
6. U3yuenue
MOTU(UKAITTOHHON
W3MEHYHUBOCTH,
MOCTPOCHHE
BapHaIMOHHOTO Psijia U
BAPUALIMOHHON KPUBON»

Hacnencreennast
W3MEHYHUBOCTbD.
JlaboparopHas pabota Ne

bubnuorexa [JOK

29
7. «AHanu3 MyTaluun y 05 https://m.edsoo.ru/863e8efe
O30 HIIBI HA TOTOBBIX
MUKpOTIperiapaTax
bu6nuorexa [IOK
30 I'enetuka yenoBeka https://m.eds00.ru/863e8d7
8
PesepBHbIii yPOK.
O60061eHue o Teme
31 «HacnencTBeHHOCTh |
HU3MEHYUBOCTh
OpPTaHHU3MOB»
bubnunorexa LIOK
Cenekuus Kak HayKa U
32 https://m.edso00.ru/863e921
npoiiecc 4
MeToabl U JOCTUKEHUS but6mmorekxa [IOK
33 CEJIEKIIMM PaCTEHU U https://m.eds00.ru/863e921

JKHUBOTHBIX

4



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

5 bubnunorexa LIOK
HOTEXHOJIOTUSA KaK
34 1 https://m.edso00.ru/863e933
OTpaciib IPOU3BOJICTBA 5
OBUIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* buosorus, 10 xknacce/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u np.;
ITon penaknueit [laceunuka B.B. AxkumonepHoe o61ecTBo «31aTenbeTBo
«IIpocBenienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u nip.;
[Tox penakuueii [Taceunuka B.B. Akimonepnoe o6miectBo «M3narenscTBo

«HpOCBGIHeHI/IC»

METOJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

O6mas ouonorusi. bazosiit ypoBenb. 10-11 kimacc. Meroaunueckoe nocooue.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru/



