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MNOSCHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl 1O OHOJIOTUH TEOPETHUYECKYIHO OCHOBY JUIS OIPEIEICHUS
NoJIX0A0B K (opMupoBaHHio coaepkaHusi ydeOHOro mpeamera «bBHOJOTHS»  COCTaBWIM:
koHuentyanbHble mnosoxeHuss OI'OC COO o B3aMMOOOYCIOBIEHHOCTH LENEH, COAEp)KaHUA,
pe3yabTaToB 00y4YeHHs U TpeOOBaHUI K YPOBHIO IMOJATOTOBKH BBIITYCKHHKOB, ITOJIOKEHUST 00 00IINX
HEeJIAX W TMPHHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHUE CUCTEMbI CPEIHEro OOIIero
obpaszoBanus B Poccuiickoii denepannu, a Takxke MOJTOKEHUS 0 crienuduke OMonoruu, e¢ 3HaUCHUN
B MO3HAHUH KUBOM MPUPOABI U 00ECIICUeHNH CYIIECTBOBaHMS YelIoBeUYecKoro odmiectsa. CorimacHo
Ha3BaHHBIM TIOJIOKCHUSIM, OIPENIEICHbl OCHOBHBbIC (DYHKIMU IPOrpaMMbl 1O OuoJorMH U €€
CTPYKTYpa.

[IporpamMma mo Owosioruu MaéT MpeACTaBICHUE O IENsIX, 00 oO0IIel crpaTeruu OO0y4YCeHWS,
BOCIIUTAHHS U Pa3BUTHsI 00YUYAOMUXCS CPEACTBAMHU YIeOHOTO TIpenMeTa «bruosiorusy, onpeaenseT
00s13aTeNIbHOE MPEIMETHOE COACPIKAHUE, €r0 CTPYKTYPY, paclpelesieHue 10 pas3jieiaM U TeMaw,
PEKOMEHIYEMYIO TIOCIIeIOBATEIbHOCTD 3YUEHHS YUeOHOTO MaTepraia ¢ y4éTOM MEXIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTMKH OO0pa30BaTEIbHOTO IPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00yJarommxcs.

B nporpaMme 1o OMOOTHU TaK)Ke YUUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMbBIM JTHUHOCTHBIM,
METANpPEIMETHBIM W TPEAMETHBIM pe3yibTaraM oOy4eHUss B (DOPMUPOBAHMH OCHOBHBIX BHUJIOB
y4e0HO-TT0O3HABATEIPHON  JICATCIIbHOCTH/YICOHBIX  IEHCTBHM  OOy4arolIMXCs IO  OCBOCHUIO
coJiep;KaHusi OMO0JI0rM4ecKoro oopa3zoBaHusl.

B nporpamme mo Omonorumu (10-11 kmaccel, 0a30BbIii ypOBEHB) peaqU30BaH MPUHIIMII
MPEEeMCTBEHHOCTH B HM3y4e€HUU OWONOTMH, Omarojmapss dYemMy B HeW MpOCMATPUBACTCS
HAIpaBJICHHOCTh HAa pa3BUTHE 3HAHWM, CBA3aHHBIX C (DOPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, [ICHHOCTHBIX OPUCHTAIMIA JIMYHOCTH, YKOJIOTHUECKOTO MBIIIJICHUS, TIPEICTABICHUN
0 37I0pOBOM 00pase *KU3HU U OEpeKHBIM OTHOIIIEHHEM K OKpY)Karolien mpupoaHoi cpezae. [loatomy
Hapsily C U3y4eHHEeM OO0IIeOHMOIOTHYECKHX TEOPHid, a TaKkKe 3HaHWH O CTPOEHUU KUBBIX CHCTEM
Pa3HOro paHra U CyIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX MPOIECCOB B MPOTPaMMe 10 OMOJIOTHH
yJIeTICHO BHUMAHHE WCIOJb30BAHUIO IMOJYYCHHBIX 3HAHWA B IMOBCEAHCBHOW XKU3HU IS PEIICHUS
MPUKJIAIHBIX 33724, B TOM YHcle: TPodUIaKTUKN HACIEACTBEHHBIX 3a00I€BaHMI YeIOBEKa, MEIHKO-
TeHETUYECKOTO KOHCYJIBTHPOBAHHS, OOOCHOBAHHS JKOJOTHYECKH IIEIECOOOpPAa3HOrO TOBEIEHUS B
OKpY’Karoliel TMPUPOJHON Cpefie, aHaju3a BIUSHHUS XO3SWCTBEHHOH JESTEIBHOCTH YEIIOBEKa Ha
COCTOSIHME TPHUPOJHBIX M HCKYCCTBEHHBIX OSKOCHUCTEM. YCHWIIEHWE BHHMAHUS K TPUKIATHON
HaAMpaBIEHHOCTH y4eOHOTO mpeaMera «bHOoNIoTHS» MPOIUKTOBAHO HEOOXOIMMOCTHIO OOeCTIeUeHus
YCIOBUM I pEeIIeHHs] OJHOW M3 aKTyallbHBIX 33/1ay IIKOJIBHOTO OHOJOTHYEeCKOro 0Opa3oBaHUs,
KOTOpast TpenrnoyaraeT (GOpPMHpPOBaHHWE Yy OOYYAIOUIMXCS CIOCOOHOCTH aJalTHPOBATBCS K
W3MEHCHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHEe cpeaHero oOmiero oOpa3oBaHMsl 3aHUMaeT BakHoe MecTo. OHa
obecnieurBaeT (GOPMUPOBAHHE Yy OOyYaIOUIMXCA NPEACTABICHUNM O HAYYHOW KapTUHE MHPa,
pacimpsieT u 0000IIaeT 3HAHUSA O XUBOW MPHPOJEC, €€ OTIIMYUTEIIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHW3allii W DBOJIOIUH, CO3MaET YCJIOBUS IS TO3HAHMUSA 3aKOHOB JKUBOW TPUPOJIEI,
(dhopMupoBanus PYHKIIMOHAIBHON TPAMOTHOCTH, HAaBBIKOB 3/IOPOBOTO M 0€30ImacHOro 00pasa KU3HH,
9KOJIOTHYECKOTO MBIIUICHHUS, IIEHHOCTHOTO OTHOIICHHSI K )KUBOU MPUPOJIE U YETOBEKY.

Bosbimoe 3HavueHNe OMOJIOTHS UMEET TaKXKe JUIS PEIICHHUS BOCIIMTATEILHBIX M Pa3BUBAIOIINX
3a:ad cpeAHero ooOmero oOpa3oBaHMs, cColManu3anuu obOydaronuxcs. M3ydenuwe Ouonorun



oOecrieynBaeT yCJIOBUS Il ()OPMHPOBAHUS HMHTEIUICKTYAIBHBIX, KOMMYHUKAIlMOHHBIX H
WH(POPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIbTYPBI, CIIOCOOCTBYET MHTEIPAIlMA OMOJIOTHUYECKHX
3HAHUH C TPEJCTABICHUSAMH M3 JAPYIHX YYEeOHBIX MPEIMETOB, B YAaCTHOCTH, (U3UKH, XUMHHA HU
reorpaduu. HazBaHHbBIC MTOJIOKEHUS O MPEIHA3HAYCHUH YIeOHOTo npeamMeTa «BbHosorus cocTaBiiIn
OCHOBY /ISl ONpENENICHHs] IOAXO0J0B K OTOOPY M CTPYKTYPHPOBAHHIO €ro COACp)KaHus,
MPEJICTaBICHHOTO B IIPOrpaMMe M0 OMOJIOTHH.

Otb6op conepkanusi yaeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3UIMK KYJIBTYPOCOOOPA3HOTO IMOJX0/a, B COOTBETCTBHHM C KOTOPBIM OOYYAIOLIHECS JTOJDKHBI
OCBOWTH 3HAaHWUS W YMCHHS, 3HAYMMbIC JJs (OPMHUPOBAHHS OOMICH KyJIbTYPBI, OMPEICIISIONINE
aJICKBaTHOE TIOBEJCHUE UYEIIOBEKAa B OKPYKAIOUICH TNPUPOJHON cpene, BOCTpeOOBaHHBIC B
MMOBCETHEBHON JKM3HU M TPAKTUYECKON aesitenbHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHHM
3aHUMAIOT 3JICMEHTBI COJICPYKAHHSI, KOTOPBIC CIYXKAT OCHOBOM /It (GOpMUPOBAHHUSI IPEICTABICHHU O
COBPEMEHHOM €CTECCTBCHHO-HAYYHOH KapTHMHE MHUpPa W IEHHOCTHBIX OpPUEHTALMUSAX JIMYHOCTH,
CIIOCOOCTBYIOIIMX TyMaHU3aIUH OUOJIOTHYECKOTo 00pa3oBaHusl.

CTpyKTypUpOBaHUE COJCpXKAaHUS y4eOHOro Marepuana B MporpaMMe I0 OHOJIOTHH
OCYIIECTBICHO C Y4ETOM MPUOPUTETHOrO 3HAYCHHS 3HAHUHW 00 OTIMYMTEIBHBIX OCOOCHHOCTSX
KUBOMW MPHUPOJIBI, O €€ YPOBHEBOW OpraHHM3alliy U 3BOJIIONHMU. B COOTBETCTBUH C 3THM B CTPYKTypeE
y4eOHOro npenmera «broIorus» BBIICICHBI CICIYIOIIUE COIepKaTeNIbHbIC JTMHUN: «bromorus kak
Hayka. MeTojpl HaydyHOro mo3HaHus», «Kierka kak Ouosoruueckas cuctemayn, «OpraHu3m Kak
ouostornyeckas cucremay, «CucreMa U MHOrooOpasue OpraHMu4ecKOro MUpay, « DBOJIOIHS JKUBOM
MPUPOJIBD), «IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

enp w3ydenus yueOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBIIQJICHUE
00yYaroIUMHUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAIBLHONW OPraHW3aIliK JKUBBIX CHCTEM Pa3HOTO
paHra u MpHoOOpETeHNEe YMEHUH HCIOJIb30BaTh 3TH 3HAHUS I TPAMOTHBIX JCHCTBUN B OTHOIICHUN
00BEKTOB JKUBOI MIPUPOJIBI U PEIICHUS PA3IMUHBIX KU3HEHHBIX TIPOOJIEM.

JlocTiwkeHWe 1eau u3y4YeHus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTCs PEIICHUEM CIICAYIOIIUX 3a/1a4:

OCBOCHHE OOYYAIONUMHKCS CHCTEMbl 3HAHUHA O OMOJOTMUYECKUX TEOPHUAX, YUCHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTe3aX, MPaBUiIax, CIYKAIMX OCHOBOW il (POPMHUPOBAHUS TPECTABICHUN
0 €CTECTBEHHO-HAYYHOW KapTHHE MHPA, 0 METOJIaX HAYYHOT'O TIO3HAHUS, CTPOCHUN, MHOTOOOpa3nuu 1
OCOOEHHOCTSIX KMBBIX CHCTEM pAa3HOTO YPOBHS OPraHU3aIlMM, BBIJAIOIIMXCS OTKPBITHAX H
COBPEMEHHBIX MCCIIEIOBAHUAX B OHOJIOTHH;

dbopmupoBaHHE y OO0YYarOIIUXCS [03HABATEIbHBIX, WHTCIUICKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B MPOIIeCcCe aHaIM3a IaHHBIX O IMYTSIX Pa3BUTHS B OMOJIOTUH HAYYHBIX B3TJISI0B, HICH
1 TIOZIXOJIOB K M3YYEHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aI|H;

CTaHOBJIEHUE y OOYYAIONUXCs OOMICH KyIbTYpPbI, (GYHKIIMOHATBHON IPAMOTHOCTH, Pa3BUTHE
yMEHUI OOBSICHATh W OIICHUBATh SIBJICHUS OKPY)KAIOLIET0 MHpa >KUBOM MPUPOJABI HA OCHOBAHUU
3HAHU U OIBITA, MOJYUYCHHBIX MIPH U3YUECHUH OMOJIOTHH;

(bopmupoBaHKEe Y 00YJArOIINXCS YMEHHN HUTIOCTPUPOBAThH 3HAYEHHE OMOIOTMUSCKUX 3HAHUI
B MPAKTHYECKOW NEATEILHOCTH YEJIOBEKA, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKHX TEXHOJIOTUH W
arpoOMOTEXHOJIOTHI;

BOCIUTAHHE YOCKJAEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS 4YEJIOBEKOM KHBOW IMPHUPOIHI,
HEOOXOMMOCTH OEpEKHOTO OTHOUICHUS K HEH, COONIONEHUS ITHYECKHX HOPM IIPH MPOBEICHHUU
OMOJIOTUYECKHUX HCCIICIOBAHUM;



OCO3HAHHE IIEHHOCTH OHOJIOTUYECKUX 3HAHUU JJisi TOBBIIICHHUS YPOBHS 3KOJOTHYECKOU
KYJIbTYpBI, 1151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

NPUMEHEHHE TNPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKU3HU Ui OLCHKH
MOCTICICTBUI CBOGH JEATETBHOCTH 10 OTHOIICHHIO K OKpYXKAaloled cpeae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBaHKE U COOJI0ICHHE Mep TPOHIIaKTHKH 3a001€BaHU.

B cucteme cpennero obmiero obpasoBanus «buonorus», mzydaemas Ha 0a30BOM YpOBHE,
ABISICTCA  00S3aTENbHBIM Y4eOHBIM IPEIMETOM, BXOISIIMM B COCTaB IPEAMETHONH o00jacTu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

g u3ydyenus: 6uonoruu Ha 0a30BOM ypOBHE CpeAHEro o0Iiero oopa3oBaHus OTBOAUTCSA 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henemo), B 11 kitacce — 34 vaca (1 yac B Hezerto).



COJAEPKAHUE OBYYEHUA
10 KJTACC
Tema 1. Bnosnorus kak Hayka.
buonorusi xak Hayka. CBsi3b OHMOJIOTMM C OOLIECTBEHHBIMH, TEXHHMYECKUMH W IPYTHMH
€CTECTBEHHBIMM HaykaMu, (¢uiocodueli, 3THKOH, 3CTeTUKOM M mpaBoM. Poibp Ouonorun B
(GbopMHpPOBaHUN COBPEMEHHON Hay4HOM KapTHHbBI Mupa. CucrtemMa OMOIOIrHYECKUX HAYK.
Metoabl TO3HAHUS >KUBOM MpHUpOnbl (HAOIIOAEHUE, SKCIIEPUMEHT, ONMHCAaHHe, W3MEpEHHE,
KJaccu(uKanus, MOICTMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX ).
JdemoHcTpaumnu:
[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.
TaOnuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBON IPUPOJIBI».
JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:
IIpaktnyeckas pabora Ne 1. «lMcmonb3oBaHuE pa3iIUYHBIX METOAOB MPU  HU3YYEHUH
OMOJIOTHYEeCKHX O0OBEKTOBY.
Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.
JXussie cucrembl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus: Ouonoruu. OTINYNE KUBBIX CHCTEM
OT HEOPraHUYECKOHN NPUPOIBI.
CBoiicTBa 6MocuCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3ali OMOCUCTEM: MOJIEKYJISIPHBIi,

KJICTOYHBIN, TKaHEBBIH, OpraHNU3MEHHBIM, MONYJIAIUOHHO-BUIOBOM, 9KOCHCTEMHBIN
(OmoreoneHOTHYECKHUH ), OMOCEPHBIN.

JdemoncTpanum:

Tabmuuel u cxembl: «OCHOBHbIE TNPU3HAKUA IKU3HU», «YPOBHU OpraHU3alMM >KUBOM
MIPUPOJIBI».

Ob6opynoanue: moaens mosekyisl JJHK.

Tema 3. XumMH4eCKHil COCTaB U CTPOCHHE KJIECTKH.

XHUMHUYECKUN COCTAB KICTKA. XHUMHUYECKHUE DIEMEHTBI: MAKpPODJIEMEHTHI, MUKPODJIEMEHTHI.
Boga n MuHepasibHbIE BEIIECTBA.

@OyHKIMH BOJBI U MUHEPAJIBbHBIX BELECTB B KieTke. [loanepxanne ocMoTHueckoro d6anaHca.

benxu. CocraB u cTpoeHue 6enKoB. AMMHOKHUCIOTHI — MOHOMEpHI OenkoB. He3ameHumble u
3aMEHUMbIE AMHUHOKHUCIOTHl. AMUHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYphl OEIKOBOW MOJIEKYJIbI
(mepBrUYHasi, BTOpUYHAs, TPETHUUHAS M 4YETBEPTUYHASI CTPYKTypa). XUMHUYECKHE CBOWCTBA OEIKOB.
buonoruueckue GpyHKIMU OETKOB.

®depmeHThl — Ouonorudeckue Katanuzatopbl. CTpoeHue QepMeHTa: aKTUBHBIM IEHTP,
cyoctpartHas creruduuHocts. Kopepmentsl. Butamunpl. OTinuuns pepMEHTOB OT HEOPraHUYECKHX
KaTaJIn3aTOpPOB.

VYrneBonpl: MOHOCaxapuasl (TJIIOKO3a, pub03a W JA€30KCHpHO03a), Aucaxapuisl (caxaposa,
JIAKTO03a) U MoJMcaxapubl (KpaxMal, TIMKOTeH, LeJUTI0103a). buonornueckue pyHKIUN yTiaeBO0B.

Junuapsl: Tpurnuuepusl, pochonunuabl, crepounsl. ['uapopunsHo-rupodoOHbIe CBOICTBA.
buonoruueckue pynkunu aununoB. CpaBHEHHE YITIEBOAOB, OCNKOB U JUMUAOB KaK MCTOYHUKOB
SHEPTHUH.

Hyxneunosbie kucnorsl: JJHK n PHK. Hykneotuasl — MOHOMEpBH! HYKJIEHMHOBBIX KHCIOT.
Crpoenue u ¢pynkiun JJHK. Crpoenue u pynkunun PHK. Bunst PHK. AT®: ctpoenue u pyHKIMH.

[urtonorus — Hayka o kieTke. Kinetounas Teopus — npumep B3auMOACHCTBUA Ui U (HaKkToB
B HAyYHOM IMO3HAHUU. MeTo/IbI U3y4eHUs KIETKH.



Krnerka kak menmoctHas kuBas cucrema. OOuIMe NMpU3HAKU KIETOK: 3aMKHYTas HapysKHas
MeMOpana, moJiekyisl JIHK kak renernueckuii anmapar, cucreMa cuHTe3a 0emka.

Tunsl  KIETOK: 3yKapuoTMdeckas M INpokapuoTuueckas. (OcoOEHHOCTH  CTpPOEHUs
MpoKapuoTuueckon kietku. Knerounas crenka Oakrepuil. CTpoeHHE 3YKAPUOTHYECKON KIIETKH.
OCHOBHBIE OTJIUYHS PACTUTEIBHOM, )KUBOTHOU U TPUOHOMN KIICTKH.

[ToBEepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHas CTEHKA, TJIUKOKAJIUKC, HX (YHKIUH.
[Tna3maruueckass memOpana, e€ cBoiictBa W (QyHknuu. Iluromnmazma u  e€ OpraHoMIBI
OnnomemOpannbie opraHouzasl kietku: OIIC, anmapar ['ombmku, nuzocomsl. IlodyaBTOHOMHBIE
OpraHou/ibl KJIETKH: MUTOXOHApPUH, ItacTuabl. IIponcxoxaeHne MUTOXOHIpUIM U macTul. Buael
wiactug. HemeMOpaHHble OpraHOWIbl KJIETKU: PUOOCOMBI, KJIETOYHBIH ILIEHTP, LEHTPUOIH,
PECHUUKH, KIYTUKU. DyHKINN OPraHOUA0B KIETKU. BKitoueHus.

SAnpo — perynsaTopHblii neHTp kineTkd. CTpoeHue saapa: saepHas o0o0J0ouKa, KapHollIa3zMma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeHIECTB B KIIETKE.

JdemMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llnetinen, P. Bupxos, . Yorcon, ®@. Kpuk,
M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHue  XMMUYECKMX  3JIEMEHTOB B HEXUBOM  NPUPOJIE»,
«PacripeneneHne XMMUYECKUX 3JIEMEHTOB B JKUBOM IPUPOJIEN.

Tabmuupsr u cxembl: «llepuoguueckas Tabiuua XUMHUYECKHUX 3JeMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunTe3 Oenka», «CtpoeHue MoisieKynbsl Oenka», «CTpoeHue (epMmeHTay,
«Hykneunossie kucnorsl. JJHK», «Crtpoenne monexkynsl AT®», «CTpoeHHE 3YKapHOTHUECKON
KIeTKn», «CTpoeHHe >KUBOTHOW KiIEeTKu», «CTpOeHHME pPACTUTENbHOM KiIeTkn», «CTpoeHue
MPOKAPUOTUUECKON KIETKNY, «CTPOCHHE siipa KIETKU», «Y TIAEBOABDY, «JIUTUIBI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHUE sl MPOBEACHUs HaOIIOJCHUH,
U3MEPEeHUH, SKCIIePUMEHTOB, MHUKPOIIPENaparbl PAcCTUTENbHBIX, >KMBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JIaGoparopHast pabota Ne 1. «M3ydeHue KaTanuTHYECKOH aKTUBHOCTH (epMEeHTOB (Ha
IpUMepe aMHJIa3bl WM KaTallasbl)y.

JlabopaTtopHas pabota Ne 2. «M3ydeHue CTpOeHHs KIETOK PACTeHHM, )KUBOTHBIX U OaKTepuid
10J1 MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpEnapaTax 1 X OIMUCaHHE».

Tema 4. ZKu3HenesTeIbHOCTh KJIETKH.

OOmMmeH BeriecTB, WK METabOIU3M. ACCUMMIIAIMS (IJIACTUYECKUNA OOMEH) M JUCCUMMIISALIUS
(oHepreruyeckuii OOMEH) — JB€ CTOPOHBI €IMHOTO Ipolecca MeradbonauszMa. Ponb 3akoHOB
COXPAHEHHUS BELIECTB U SHEPTrUU B IOHMMaHUU MeTa0oIn3Ma.

Tunbr oOmeHa BemiecTB: aBTOTpPoHBIH U TeTepoTpodHbId. Pomb ¢depMeHTOB B 0OMeHe
BELIECTB U NIPEBPALLEHUH SHEPTUHU B KIIETKE.

®ortocunre3. CperoBass u TemHOBas (a3bl  (orocuHTe3a. Peakmum (doTocuHTE3A.
DddextuBHOCTE (hoTOCHHTE3a. 3HaUeHHE (OTOCHMHTE3a JJIA KU3HU Ha 3emuie. BnmsiHue ycrnoBuii
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIICHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHM.

XeMocuHTe3. XeMOCHHTE3UpyoIue 0akTepuu. 3HaueHHEe XeMOCHHTE3a JIJIsl )KU3HU Ha 3eMIIe.

DHepretudeckuii oOMeH B KjeTke. PaciienyieHue BelecTB, BBIICICHUE U aKKyMYJIUPOBaHUE
SHEPTMM B KIJETKE. OTalbl JHEPreTHYecKkoro oOmena. I'nmkonms. bBpoxeHne u ero BHIIBIL



Kucnoponnoe okucnenue, wiM KierouHoe JpixaHue. OkucnutenbHoe — dochopuinpoBaHue.
D} heKTHBHOCTH YPHEPTrETUIECKOTO OOMEHA.

Peaknum wmatpuunoro cunreza. ['enermueckas wunpopmamms u JHK. Peamuszarms
TCHEeTHYECKOW WHpOpManuu B KIeTKe. ['@HeTHYecKWil KOJ W ero CBOWCTBA. TpaHCKpUIIUS —
MarpuuHblii cuHTe3 PHK. Tpancmsaumst — OuocuuTes Oenka. Dtambl TpaHciasaiuu. KomupoBaHue
aMUHOKHCIIOT. Ponb prbocom B OrocuHTEe3e Oernka.

Hexnerounsie opmel sxu3an — Bupychl. Mictopust otkpsitis BupycoB (. M. ViBaHOBCKwiA).
OcoOeHHOCTH CTpPOEHHSI M JKU3HEHHOTO MLHWKIa BHUpYcoB. bakrepuodaru. bonesnm pacrenwii,
KUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble Bupycamu. Bupyc nmmyHnonedunura yenmoBexka (BUY) —
Bo3Oymauteny CIIMJla. OOpatHas TpaHCKpUMNIMs, peBepTaza ©W uWHTerpasza. Ilpodumaktrka
pacnpocTpaHEeHHUs] BUPYCHBIX 3a00J1€BaHUIl.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konsuos, 1. 1. UBanoBckuii, K. A. Tumupsses.

Tabmuipl u cxembl: «Tunel nutanusy», «Metabonuszmy, « MUTOXOHIPUSY, «DHEPreTUUECKUN
obmen», «Xmoporacty, «Dotocunte3», «Ctpoerne JIHK», «Ctpoenue u (yHKIMOHMpOBAHUE
reHa», «CuHTe3 Oenmka», «[‘eHermueckuii komy, «Bupyck», «bakrepuodarm», «CtpoeHHe H
xu3HeHHbl uka Bupyca CIIN/{a, 6aktepuodaray, «Pemmukamnus JHK».

Ob6opynoBanue: moaenu-aniumkanuu «Ynapoenue JIHK u tpanckpunmusy, «buocuures
oenkay, «CTpoeHHe KIETKI», Mojielb cTpykTypsl JJTHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslif 1uKkN, WAM JKU3HEHHBIM 1WKN kieTku. WHrtepdasza u muto3. [lIpouecchr,
mporekamue B uHTepdaze. Pemnmukanus — peakius marpuuHoro cunrteza JIHK. Crpoenue

XpoMocoM. XPOMOCOMHBIM Ha0Op — KapwoTuil. JIUTUIOWIHBI W TaIUIOMAHBIA XPOMOCOMHBIE
Habopbl. Xpomatunbl. l{uTonormyeckne OCHOBBI Pa3MHOXKEHHS W WHIWBUIYAIBHOTO Pa3BUTHUS
OpPraHu3MOB.

Henenne kierku — muto3. Ctaaun mMutosza. lIpouecchl, mpoucxoasuiye Ha pa3HbIX CTaAMsIX
MHTO3a. BHOJIOrHYECKUI CMBICT MUTO3A.

[IporpamMmmupyemas rudesnb KJIETKH — alonTo3.

@®opMbl pa3sMHOXKEHUsI OpPraHU3MOB: Oecrioyioe U MmojioBoe. Buabsl 06ecroiaoro pa3MHOKEHHS:
JieJIeHHe HaJBOE€, IOYKOBAHWE OJHO- M MHOIOKJIETOYHBIX, CHOPOOOpa3OBaHUE, BETeTaTUBHOE
pa3MHO)keHHe. VICKycCTBEHHOE KIIOHHPOBAaHNE OPraHU3MOB, €T0 3HAYEHUE JIUIS CEIEKIIHNH.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYUS OT OECIOIOrO.

Meiiosz. Craguum weito3a. Ilpoueccsl, mnpoucxonsume Ha craausx wmeino3a. I[loBeneHue
XpomocoM B Melo3e. KpoccnHrosep. buonornyeckuii CMbIC U 3HAUEHUE MEHO03a.

I'amerorene3 — mponecc 00pa30BaHUS IMOJIOBBIX KIETOK Yy KUBOTHBIX. [lojIOBBIE Kene3bl:
CeMEHHMKU M sAn4yHUKU. OOpa3oBaHME W Pa3BUTHE IOJIOBBIX KJIETOK — rameT (CHepMaro30u],
ANULEKIIeTKa) — cliepMaToreHes U oBoreHes3. OCOOEHHOCTH CTPOSHHS SHUIEKIETOK U CIIEPMaTO30U/I0B.
OmnonorBopenue. Ilaprenorenes.

NnnuBuayanbHoe pa3BuTHE (OHTOTEHE3). DOMOpPUOHANILHOE pa3BUTHE (AIMOpHOTeHe3). DTarbl
SMOpPUOHANIBHOTO Pa3BUTHS y TO3BOHOYHBIX MXUBOTHBIX: APOOJIEHUE, TacTpyJslusi, OpraHOTeHE3.
[ToctamOpuoHaneHOE pa3BuTHE. THMBI MOCTAIMOPHOHAIBLHOTO PA3BUTHUSA: TPSAMOE, HEMpPSIMOe
(mmunHOYHOE). BnusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC BBI3BIBATDH
BPOXKJIEHHBIE YPOJCTBA.



Poct u pa3zButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHMS: CTPOCHUE CEMEHH, CTaauu
pa3BUTHSL.

JdemMoHcTpanum:

Tabmuupl n cxembl: «POpMBI pa3MHOXKEHHUS OPTaHU3MOBY», «JIBOMHOE OIJIOJOTBOPEHUE Y
LIBETKOBBIX pacTeHHil», «BereraTuBHOE pa3MHOKEHUE pacTeHuil», «JleneHue KIeTKU OakTepuid»,
«CTpoeHue MOJIOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «Kitietounbiii ukiy, «Pemmukanusa JTHK,
«Muros», «Menos», «lIpsmoe m Hempsmoe pasBuTHE», «l'amMeToreHe3 y MICKONUTAIOMUX H
yenoBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHUKpPOCKOM, MuUKpornpenaparsl «CrepMaTo30ubl  MIIEKOMUTAIOLIETO»,
«Sinekierka MiekonuTarouero», «Kapuoknnes B KJIETKax KOpEIIKa JIyKa», MarHUTHash MOJEIIb-
anmunkanus «Jlenenue kinetkny», moaens JJHK, monens meradaznoit XxpoMocoMBI.

JlaGopaTopHble M IpaKTHYeCKUEe PadoThI:

JIaGoparopHas pabora Ne 3. «HaGmroneHue MuTO3a B KJIETKAaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpENapaTax».

JlaboparopHass pabora Ne 4. «/3yueHue CTPOCHHS TIOJNOBBIX KJIETOK HAa TOTOBBIX
MHKpOIIpernaparax».

Tema 6. Haciie1cTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amauu renetuku. Mcropus pa3BuTHs reHeTUKU. Pollb IUTOIOTUH U SMOPHOIOTHH
B CTAaHOBJICHMHM TEHETHKH. BKIag pOCCHHCKMX W 3apyOeKHBIX YYEHBIX B PA3BUTHE TEHETHUKH.
Meroasl TeHETHKH (THUOPUAOIOTUYECKUM, UUTOTCHETHYECKUH, MOJEKYIISIPHO-TEHETUYECKUN).
OCHOBHBIE TEHETUYECKHE MOHATHA. ['eHeTHMYeckas CHMBOJMKA, HCHONb3yeMas B CXEMax
CKpEILLIMBaHHM.

3aKOHOMEPHOCTH HacCJIeI0OBaHUs MPU3HAKOB, ycTaHoBJIeHHbIE . Mennenem. MoHnorubpuaHoe
CKpelllMBaHUEe. 3aKOH eAuHO-00pa3usi TMOpUIOB MEPBOro MoKoieHus. [IpaBuino HOMUHUpPOBaHUS.
3aKOH pacIlEeIICHHs] IPU3HAKOB. [ nrioTe3a unctorsl ramet. [lonHoOe ¥ HETOIHOE JOMUHUPOBAHUE.

JurnOpuiHoe  CKpelluBaHHe. 3aKOH  HE3aBHCHMOIO  HACJI€[IOBaHUS  IPU3HAKOB.
[{uToreHeTnyeckre OCHOBBI JUTHOPUAHOIO CKpEIIMBaHUA. AHAJIM3MPYIOIIEEe CKPEIIMBAHUE.
Hcnonb30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJIsl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CueruieHHOe HaclieioBaHUe Mpu3HaKoB. Pabora T. Moprana 1o cuenjgeHHoOMYy Hacjel0BaHHIO
reHoB. HapymieHue creruieHs TeHOB B pe3ybTaTe KpOCCUHIOBEpa.

XpOMOCOMHas1 TEOPUS HACIIEICTBEHHOCTH. [ eHeTHUeCKne KapThl.

I'eneTnka moma. XpoMOCOMHOE OIpeAesieHre Ioja. AYTOCOMBI M TOJOBBIE XPOMOCOMBI.
I'oMorameTHbIE M reTeporaMeTHbIE OpraHnu3Msl. HacnenoBanne npu3HaKoB, CLHEIJIEHHBIX € TIOJIOM.

N3meHunBOCTh. Buapl N3MEHUNBOCTH: HEHACJIEACTBEHHAsI U HacleCTBEHHas. Poib cpenbl B
HEHACJIEJICTBEHHOW  M3MEHYMBOCTH.  XapaKTepUCTUKa  MOAU(DUKAIMOHHOM  M3MEHYMBOCTH.
BaprnannonHbslii psn u BapuanvoHHas Kpusas. Hopma peakunum npusHaka. KoimuecTBeHHbIE H
Ka4yecTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnenctBeHHas, WM TEHOTUIIMYECKAas, W3MEHYMBOCTh. KOMOWMHATHBHAs H3MEHUYUBOCTH.
Meiio3 u TmTOJOBOM TMpolecc — OCHOBa KOMOWHAaTUBHOM HW3MEHYMBOCTU. MyTalMOHHas
n3MeHuuBOCTh. Kimaccuduxarus MyTanuii: reHHble, XpOMOCOMHBIE, T€HOMHbIE. YacToTa 1 MpUYUHBI
MyTaiuii. Myrarensblie (akTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIECACTBEHHON M3MEHUMBOCTH
H. U. BaBuinosa.

BresaepHas HaCIE€CTBEHHOCTh U U3BMEHUYHUBOCTD.



I'enetuka 4enoBeka. Kapuorun demoBeka. (OCHOBHBIE METOJbI TE€HETUKH 4YeEJIOBEKa:
reHEaJOTUYEeCKHi,  OJM3HEIOBbIN,  IIMTOrCHETUYECKU,  OWOXMMUYECKUH,  MOJEKYJISAPHO-
reHeTuyeckuid. COBpPEMEHHOE OIpEACICHHEe TEeHOTHUIIA: TOJHOTEHOMHOE CEKBEHUPOBAHMUE,
TCHOTUIIUPOBaHWE, B TOoM uyucie ¢ mnomomisio [II[P-ananu3a. HacnenctBeHHble 3a005I€BaHUS
YeJloBeKa: TeHHbIe 00Jie3HU, OOJIE3HH C HACIEACTBEHHOHN MPEApacHooKEHHOCThIO, XPOMOCOMHBIE
6one3nu. Comatuueckue U reHepaTuBHble MyTanud. CTBOJIOBbIE KJIETKH. [IpHHIMIBI 310pOBOTO
oOpa3a JKW3HHM, TUATHOCTHKH, MPOQPWIAKTHKH M JICUCHUS TEHETUYECKUX OoiesHei. Menuko-
FEHETUYECKOE KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIULMHCKOM TE€HETUKU B NPEIOTBPALICHUH U
JICYEHUU TeHETUYECKUX 3a00JIeBaHUI YellOBeKa.

JdemoHcTpanmuu:

[optpetsr: I'. Mennens, T. Mopran, I'. ne ®@pusz, C. C. YerBepuxos, H. B. Tumodeen-
Pecorckwuii, H. 1. BaBunos.

Tabmuiper u cxembl: «MOHOTHOPHIHOE CKpEIIMBAHHE U €ro IIUTOTCHETUYECKask OCHOBAY,
«3aKOH pacHICTICHUS M €r0 LIUTOI€HEeTUYeCKasi OCHOBaY», «3aKOH YHUCTOTHI TaMeTy», «J{urubpuaHoe
ckpeniuBanue»,  «lluTonoruyeckue - OCHOBBI ~ JUTHOPUIHOTO  CKpeIIMBaHUs»,  «Meio3»,
«B3auMoielicTBUE aJUIENIbHBIX T'€HOBY, «I €HEeTHYECKHE KapThl PACTEHUMN, )KUBOTHBIX U YEIIOBEKAY,
«['enetuka mnona», «3aKOHOMEPHOCTH HACIEIOBaHUA, CIEIUIEHHOrO ¢ mojioM», «KapuoTumnsl
YeloBeKa M JKUBOTHBIX», «Buabl wu3MeHUYHBOCTHY», «MoaudpuKaluoOHHAs HU3MEHUHUBOCTHY,
«HacnenoBanue pesyc-haktopay, «I'eHeTHKa rpynm KpoBu», «MyTallMOHHAsE U3MEHYUBOCTHY.

Ob6opynoBanue: Mojienu-anIukanun - «MoHoruOpuaHoe ckpemmBanue», «HemnonHoe
JOMUHUpOBaHUE», «JlurubpugHoe ckpemmBanue», «llepekpéct XpomMocom»,  MHUKPOCKON U
MuKpomnpenapar «Jpo3oduia» (Hopma, MyTtanuu (QOpMBI KPBUILEB M OKpacku Tena), repdapuit
«I'opox mOCeBHOW.

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

JlaboparopHast pabota Ne 5. «M3ydyeHuwe pe3ynbTaTOB MOHOTHOPHAHOTO U AUTUOPUTHOTO
CKpEeIIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOTMpEnaparax.

JlabopaTopHas pabora No 6. «M3yueHue mMoaU(PUKAIMOHHONW HM3MEHYUBOCTH, IMOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaboparopHnass pabora Ne 7. «AnHamu3 wMyTanmuid y JApo30QHIBI  Ha  TOTOBBIX
MHUKpOIpenaparax».

[IpakTuueckas padorta Ne 2. «CocTaBieHue 1 aHaIu3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa U TMPOLECC. 3apOoXkKJACHHUE CelIeKUUH M JomecTtukauus. Yuenne H. U.
BaBunmoBa o0 T1eHTpax TMPOHMCXOXKIEHUS M MHOT0oOpasusi KyJIbTYypHBIX pacTeHuid. LleHTpsl
MIPOMCXOXKACHUS TOMAITHUX KUBOTHBIX. COpT, TOpOIa, IITAMM.

CoBpeMeHHbIE METOJbI CENEeKIIMU. MacCOBBI M WHIWBUIYAIbHBIA OTOOPHI B CEJEKIIUU
pacteHuii u XKUBOTHBIX. OlleHKa 3KcTephepa. BIM3KOpPOJICTBEHHOE CKpEllMBaHWE — HHOPHIMHT.
Uucras nuaust. CKpeluBaHue YUCTBHIX TuHUHN. ['eTepo3uc, unm rubpuaHas cuia. HepoacTBeHHOE
ckpenmuBanue — ayropunuur. Otnanénnas rudpuausanus u e€ ycnexu. VICKyCCTBEHHBIN MyTareHes
U MTOJIy4€HHUE MOJUIIIONI0B. JIOCTHIKEHHUSI CENIEKIIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MPOU3BOJACTBA. ['€HHAas WHXXEHEpUs. OITalbl CO3JaHUSA
pexomOunantHOo JIHK u Tpancrennsix opranu3moB. Kierounas wumxkeHepus. Kierounsie
KyJIbTypbl. MUKpPOKIIOHAIBHOE pPa3MHOXEHUE pacTeHui. KIOHMpoOBaHME BBICOKONPOAYKTHBHBIX



CEJIbCKOXO03SICTBEHHBIX OPraHU3MOB. JKOJOTHUecKHe U aTrudeckue mpoodsiemsl. 'MO — renernuecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHcTpanuu:

IToprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmumpl u cxembl: kKapTa «LIeHTpbI NPOMCXOXKIEHUS U MHOro0Opaszusi KyJIbTYpPHBIX
pactenuii», «llopoapl noMamHUX >XKUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHuil», «OTaan€HHas
rubpuam3arusi», «Paborer  akagemmka M. @. HWeanoBay, «[lomummonaus», «OOBEKTHI
onoTexHonorum», «KiierouHbple KylIbTyphl U KIOHHpOBaHHUE», «KOHCTpyHpOBaHKE U TIEPEHOC TCHOB,
XPOMOCOM.

O6opynoBanue: MyJSOKH IJIOJOB UM KOPHEIUIOAOB NUKHX (OPM U KYJIBTYpHBIX COpPTOB
pactenuit, repbapuii «CellbCKOX03SIIICTBEHHBIE PACTEHUS.

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

Okckypcusi «OCHOBHBIE METOJBI U JOCTHIKEHHUS CEeNEeKIMU PACTeHUHW M J>KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOMCIBITATENBHBIM YYacTOK, B TEIJIUYHOE
XO035CTBO, 1a0OpaTOPUIO arPOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBoaronHoOHHAS OHOJIOTHA.

[IpeanochIku BOBHUKHOBEHUS SBOJIIOLIMOHHON TEOPUH. DBOJIIOIIMOHHASI TEOPUS U €€ MECTO B
Ouosiornu. BrnusiHIE SBOTIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CaunerenscrBa 3Bomtonuu. laneonTonornueckue: nociner0BaTeIbHOCTD TOSBICHUS BUJIOB B
MAJICOHTOJIOTUYECKOM JIeTonucH, nepexoansie Gpopmbl. buoreorpaduueckue: cXoICTBO U pa3nuydne
dayH u ¢0p MaTEPUKOB U OCTPOBOB.

OMOpHOIOrHYecKHe: CXOACTBA U pPa3Inyusi 3MOPHOHOB pa3HbIX BHJOB I103BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE, PYAUMEHTApHBIE  OpraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMHUYECKHE: CXOACTBO MEXaHW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX
MeTaboIMUECKUX MyTel Yy BCeX OPraHu3MOB.

OpomonnonHas teopus Y. [lapsuna. [Ipennocsiiky BO3HUKHOBEHUS JapBUHU3MA. JBHXKy1He
CHJIBI 3BOJIIOLIMK BUJOB 10 JlapBUHY (M30BITOYHOE Pa3MHOXKEHUE IPU OTPaHUYEHHOCTU PECYpPCOB,
HeolpeaenéHHast U3MEHYUBOCTb, O0pb0a 3a CyLIECTBOBAaHHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bomonuu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

Muxkposomtorus. [Tomynsnus Kak eTuHUIA BUIa U BOJIOLUY.

JBwxyue cuibl ((akTopsl) HBOJIOLNUM BHIOB B MpHUpoJe. MyTalMOHHBIA Mpouecc H
KOMOWHATHBHAs U3MEHUYMBOCTh. [lonysiiMOHHbBIE BOJIHBI U Apeiid reHoB. M3omsamust 1 MUrpanus.

EctectBenHbIil 0TOOp — HanpaBisomui pakTop 3Bosounn. @OpMbI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OPraHU3MOB Kak pe3yiabTaT 3Bojtonuu. [Ipumeps! mpucrnocobneHuit y
OpraHu3MoB. ApoMoOp(O3bl U UANO-3JANTAIIUH.

Bun u  BunmooOpazoBanme. Kpurepun Buna. OcHOBHblE (GOpPMBI  BHA000PAa30BaHUS:
reorpaduyeckoe, 3K0JI0rH4ecKoe.

Makpossomtonis.  Popmbl  3BOSMOLUM:  (UIIETHYECKasi, AMBEPreHTHAs, KOHBEPreHTHas,
napaiensHas. HeoOpaTuMocTh 3BOTIONHY.

IIponcxoxaeHue oT HeCHeNMAIU3UPOBAHHBIX NpeakoB. [Iporpeccupyromas cnenuain3amnus.
AnanTuBHAs paauanus.

JdemoHcTpaumnu:



[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, 3.
I'exxens, @. Mromiep, A. H. CeBeprios.

TaOmuupl U cxembl: «Pa3BUTHE OPraHMYECKOro MHpa Ha 3emiiey», «3apOJbIIIN IT03BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy», «Popmbl 60pbOBI 3a cyliecTBOBaHHE», «EcTecTBeHHBIH 0TOOPY,
«MHorooOpa3ue copToB pacTteHuil», «MHorooOpasue mOpoA KUBOTHBIXY», «llomymsuumy,
«MyTanMoHHasT H3MEHYHMBOCTHY», «Apomopdo3bl», «Manoamantauuun», «OOmas aereHepanus,
«/IBmxymue cuisl 3Bosrorun», «Kapra-cxema mapmpyra myremectsus Y. lapsuna», «bopbba 3a
cymectBoBanuey», «lIpucmocobiieHHOCTh Opranu3MoBy, «leorpaduyeckoe BUA000pa3OBaHHEY,
«DKOJIOTUYECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3UYHBIMU THUIAMH OKpPAcKd, HAOOp IUIOAOB U
ceMsiH, KoJulekius «lIpuMepsl 3alUTHBIX NMPUCHOCOOIEHUIN Yy JKUBOTHBIX», MoJenb «OCHOBHbIE
HaIpaBJICHUS HBOJIIOLUNY», 00bEMHAs Moenb «CTPOEHNE TOJIOBHOIO MO3Ta TO3BOHOYHBIX .

buoreorpaduueckas kapta Mupa, KoeKus «OopMbl COXPaHHOCTH MCKOMAeMbIX KUBOTHBIX
U pacteHui», moaenb anmiukauus «llepekpéct xpomocom», BiaxkHble npenapatbl «Pa3Burtue
HacekoMoro», «Pa3BuTHe IATymKu», MHKpompenapar «/lpozoduma» (Hopma, MyTanuu (GOpMBI
KPBUIHEB U OKPACKHU TEJa).

JlaGopaTopHble U NpaKTUYecKue padoThbl:

JIaboparophas padota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

JlaboparopHast padora Ne 2. «OmnwmcaHue TPHUCIIOCOOICHHOCTH OpraHu3Ma M €€ OTHOCH-
TEJIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE KHU3HU Ha 3emJie.

JloHay4dHBIE TNPEACTABIEHUS O 3apOXKIEHUU >XKU3HU. HaydHble runoressl BO3HUKHOBEHUS
KU3HM Ha 3emuie: abHOreHe3 M MaHclepMus. XUMUYecKas 3BOIIONUSA. AOHOTEHHBIN CHHTE3
OpPraHMYECKUX BEIECTB U3 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE IMOATBEPKACHUE XMUMHUYECKOMN
sBomonMK. HavanpHbie dTambl Ouonorudeckoi somtonuu. ['unoresa PHK-mupa. ®@opmupoBanue
MEMOpaHHBIX CTPYKTYp ¥ BO3HMKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M MX HBOJIOIMAL.
@®opMHUpPOBaHUE OCHOBHBIX TPYII )KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emiie mo spaM u nepuojaM. Kartapxeil. Apxelickas U mpoTepo3oucKas
spsbl. Ilaneo3olickas spa u e€ mepuoabl: KeMOPUICKUM, OpAOBUKCKUN, CUITYPUHCKUHN, I€BOHCKUH,
KaMEHHOYTOJIbHBIN, TIEPMCKHUH.

Me3o30iickas 3pa 1 €€ epuoibl: TPHACOBBIN, FOPCKHI, MEJTIOBOM.

Kalino3zoiickast 3pa u €€ nepro/ibl: MajIeOreHOBbIMA, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuKa KiIuMaTa M TeOoJOTMYeCKMX MporeccoB. OCHOBHBIE JTalbl 3BOJIIOLMU
PacTUTENILHOTO U JKUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuil 1 )kUBOTHBIX. [losiBIIeHHe, pacuBeT u
BBIMHUpaHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpakeHHe 5BOJOUMU. OCHOBHBIE CHUCTEMAaTHUYECKUE
IpyNIbl OPraHU3MOB.

OBoronus 4eaoBeKka. AHTPOIIOIOTHs Kak Hayka. Pa3BuTHe npeacTaBieHuil O IPOUCXOKIACHUN
yenoBeka. Meroabl u3ydeHus aHTpornoreHe3a. CXOACTBAa M pa3iuuus 4YellOB€Ka W HKHUBOTHBIX.
CucremMaTndecKkoe MoJ0KEHHUE YEIOBEKa.

HBwxynme cunbl  ((akrtopbl) aHTpomoreHesa. HacienacTBeHHass W3MEHYMBOCTH |
ecTeCTBEHHbII 0TOOp. OOIecTBEHHBIH 00pa3 KU3HM, M3TOTOBJICHUE OpPYIUH TpyAa, MBIIJICHHUE,
pedsb.



OCHOBHBIE CTaJMM M BETBU SBOJIIOIMU YEJIOBEKA: AaBCTPAJONUTEKH, UYenoBEK yMEblid,
UYenosek npsMoxoasuuid, YenoBek HeaHAepTalbCKuil, YemoBek pasymHbiil. Haxonku mckomaeMbix
OCTaTKOB, BpeMs CYIIECTBOBaHW, 00JAcCTh paclpoCTpaHEeHUs, 0O0bEM TOJOBHOTO MO3ra, 00pa3s
KU3ZHH, OPYIUSL.

UYenoBeueckne pacbl. OCHOBHBIE OONBIIME pachl: €BPOINEOWIHAs (€Bpa3HiicKas), HErpo-
aBCTPAJIOUTHAS (3KBaTOpHAIbHAN), MOHT'OJIOUTHAS (a3uarcko-aMepuKaHCKas). UepThl
MPUCTIOCOOJICHHOCTH TPEACTABUTENICH YEIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHHS. ETUHCTBO
yenoBeyeckux pac. Kputuka pacusma.

JdemoHcTpauuu:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabmuubl 1 cxembl: «Bo3nukHoBeHue CoOJIHEUHON cHUCTeMbl», «Pa3BUTHE OpPraHUYECKOTO
mupa», «PacrturenbHas kietkay, <«KuBoTHas  kierka», «lIpokapuorudeckas — KIeTKay,
«CoBpeMeHHas CHCTEMa OpraHu4eckoro mupa», «CpaBHEHHE aHATOMHYECKUX 4YEPT CTPOCHUS
YeJIOBeKa M YeJIOBEKOOOpPa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IaJCOHTOJOTHMUYECKHX HaXO0JI0K
IIPEAKOB COBPEMEHHOIO 4eloBeKa», «/[peBHenmme sroan», «/lpeBHue mogu», «llepBbie
COBpPEMEHHBIE JIIOAN», «HenoBeyeckue pacoh».

Ob6opynoBanue: wmynsixu — «lIporcxoxaenue yeloBeka»  (OIOCTBI  aBCTPAJIONHUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMAHbOHIA), CICMKUH WM H300paKeHUS KaMEHHBIX OpYyIui
MEePBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIIEPhl, pyOmia, ckpebiia), TeOXpOHOJOTHYEeCKas TaOiuIa,
KOJUIEKIUS «DOpPMBI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHHI.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

[IpakTuueckass pabota Ne 1. «/3yueHue HCKOMAEMBIX OCTATKOB PACTEHHMH U JKUBOTHBIX B
KOJUTEKITUSIX).

DKCKypcHsi «IBOJIOIUS OPraHUYeCKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAy4YHBIN HIIN
KpaeBequecKuii My3eit).

Tema 3. OpranusmMsl 1 OKpYyKalIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJlaud U pa3Jiebl SKOJOTUU. MeEeTOIbl IKOJIOTHYECKUX MCCIIECTOBAHUM.
DKOJIOTHYECKOE€ MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHHSA OpraHU3MOB: BO/JIHAA, Ha3eMHO-BO3/yLIHAs, MOYBEHHAs,
BHYTPHUOpPraHU3MEHHasl.

Oxonornueckue (daktopel. Krnaccubukarus skojgorndeckux (PaxTopoB: aOMOTHYECKHUE,
OMOTHYECKHUE M aHTPOTIOTEHHEBIE. J[eliCTBHE SKOIOTHUECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuoTHYECKHE (hakTopsI: CBET, TeMIlepaTypa, BJIQKHOCTb. DOoTONEPUOAU3M.
[TpucnocoOneHust OpraHu3MoB K JeHCTBHIO a0MOTHYECKUX (PaKTOpOB. bruomornveckue puTMbl.

buotnueckue ¢akropsl. Bumbl 6noTHUecKknX B3aUMOJACHCTBUIN: KOHKYPEHIIUS, XUIITHUIECTBO,
cum6muo3 u ero (opmel. [lapasutusm, koomepanus, MyTyaau3M, KOMMEHCATNU3M (KBapTUPAHCTBO,
HaXJICOHMYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHEe OWOTHYECKHUX B3aUMOJCUCTBUU s
CYIIECTBOBAHHS OPTaHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHUYECKUE  XapaKTEPUCTUKU monyisiuud. (OCHOBHbIE TOKa3aTeldu  MOMYJISIUU:
YUCJIEHHOCTb, INIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUTpaLMs. JJMHaAMHKa YHCIEHHOCTH
MONYJISILUK U €€ PETYISIHUs.

JdemMoHcTpanum:

[Toptpetsr: A. I'ymboasar, K. @. Pynse, 3. ['ekkensb.



Tabmuuel u cxemsl: kapra «lIpupoansie 30HBI 3eminy», «Cpeabl OOMTaHUS OPraHU3MOBY,
«Doronepuoausmy», «llomynsanumn», «3aKOHOMEPHOCTH POCTa YUCIIEHHOCTH MOMYJIALUU HH(Y30pUu-
Tyenbkny, «[lumesbie nenm».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTopHas pabota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTCHH W3 Pa3HBIX MECT
OOUTaHUS.

JIaGoparopnas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTuyeckas padora Ne 2. «[loncu€r mIOTHOCTH MOMYJISIMNA Pa3HBIX BUAOB PACTCHUI».

Tema 4. Coo01miecTBa M DKOJOrHYeCKHe CHCTEMBI.

CoobmiecTBo opraHu3smMoB — 6uoneHo3. CTpyKTypbl OMOLIEHO3a: BUAOBAs, IPOCTPAHCTBEHHAS,
Tpoduueckas (numieBast). Bunbl-noMmuHanTel. CBsI3U B OHOIIEHO3E.

Okonorndyeckue cucrteMbl (d9kocuctembl). lloHsATHe 00 5SKOcMCTeMe H  OHMOTEOLEHO3E.
@OyHKIIMOHAIbHBIE KOMIIOHEHTBI SKOCUCTEMBI: ITPOAYLIEHThI, KOHCYMEHTBI, pelyleHTsl. Kpyrosopor
BEIIECTB ¥ MOTOK SHEPrHM B 3KocucTeMe. Tpoduueckue (MUIieBbie) ypoBHU 3KocucTeMbl. [Iniessie
nenn M cetd. OCHOBHBIE IIOKa3aTeNd SKOCHCTEMBI: OMoOMacca, MPOMYKIHA. DKOJOTHUECKUE
NUpaMHbl: TPOAYKLUHU, YHUCIEHHOCTH, OuomMaccel. CBOHCTBa 3KOCHCTEM: YCTOHYMBOCTb,
caMmoperysnus, pazsurue. Cykueccus.

[IpuponHble 3KOCHUCTEMBL. OKOCUCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOIO WM
LIMPOKOJINCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE 3KOCHCTEMBI. ATpO3KOCUCTEMBL. YpOoskocuctembl. buonormueckoe u
X03SICTBEHHOE 3HAUEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobpasue kak ¢akTop ycToWuuMBocTH 3KocucTeM. CoxpaHeHHe OHOJIOTrHYEcKOro
pazHooOpa3us Ha 3emIie.

VYuenne B. 1. Bepnaackoro o 6uocepe. I'panuipl, coctaB u crpykrypa o6uocdepsl. JXKusoe
BemiecTBO U ero pyHkuu. OcobeHHocTH 6uocdepsl Kak rio0anbHOM IKOcUCTeMBI. JJnHaMHueckoe
paBHOBecHe U 00paTHas CBs3b B OHocdepe.

KpyroBopotsl BemecTB U OMOr€OXMMHYECKHE IUKIBI JJIEMEHTOB (yrjiaepojaa, a3oTa).
3oHanbHOCTH O6uocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBO B Onocdepe 3eminn. AHTPONOTeHHbIE M3MEHeHusi B O6uocdepe. [nodanpHbIe
9KOJIOTHYECKHE TTPOOIEMBI.

CocyuiecTBoBaHHE MpHUPOAbI M uenoBeuecTBa. CoxpaHeHHe OHOpa3zHOOOpa3usi Kak OCHOBA
ycroiunBocTd Ouocdeprl. OCHOBA PALMOHAIBHOTO YIPaBICHHUS] MPUPOJHBIMU pecypcamMu M HX
ucnosib3oBanue. JlocTikeHst OMOJIOTHH M OXpaHa IPUPOIBI.

JdemoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U1. Bepnaackwii.

Tabmumpr u cxemsl: «llumessle nenu», «buoneHo3: coctaB U cTpykTypa», «lIpupoanbie
coobmiectBay, «llemum mnwuraHus», «OKonornyeckas nupampaa», «buochepa u  uyenoBexy,
«JKocHCcTEMa HIMPOKOJIMCTBEHHOTO Jiecay, «9KOCUCTEMa XBOMHOrO jeca», «buoneHo3 Bomoémay,
«ArponeHos», «[IpuMepHbie aHTPONIOTEHHbIE BO3ICUCTBUS HA MPUPOIY», «BakHEeH e NCTOYHUKHI
3arpsA3HEHUs] BO3JyXa M TPYHTOBBIX BoI», «llouBa — BakHelmas cocraBisromas Ouocheps»,
«DakTopsl Aerpaganuu mnousy, «llapHUKoBBIN d3PherT», «PaKTOPBl PaINOAKTUBHOTO 3arps3HEHUS
o6uocdepsl», «Obmas cTpykrypa ouocheps», «Pacrnpoctpanenue xu3Hu B 0uochepe», «O30HOBBIH
sKkpaH 6uocheps», «KKpyroBopot yrieponaa B 6uochepe», «kKpyroBopor a3ora B mpupoie».



Ob6opynoBanue: Mojelb-anIuIMKanus «Tunuyable OMOLeHO3bI», repbapuit «PacturenbHble
coobuiecTBa», Kosuiekiuu «buorneHo3», «BpenuTenu BaKHEHIIMX  CEIbCKOXO3AHCTBEHHBIX
KYJIbTyp», TepOapuul ¥ KOJUIEKIMHM pACTEHUH W IKUBOTHBIX, MPUHAICKAIUE K Pa3sHbIM
9KOJIOTHYECKUM TpymmaM onHoro Buaa, Kpacuas kamra Poccuiickoit deneparinu, u300paskeHUs

OXpaHsAEMBIX BUAOB paCTCHI/Iﬁ U ) KNBOTHBIX.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDBI 110 BHOJIOTMHM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBAaIOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4aroIMMUCS TPOrpaMM CpeTHEro o0iero oopa3oBaHus: JMYHOCTHBIM, METalpeIMETHbIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B crpykType IUYHOCTHBIX pPE3yJIbTaTOB OCBOCHHUSI Npeamera «buoiorusy BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIOIINE: OCO3HAHWE OOYYaAIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOONPEEICHUIO,
HAIUYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOEXKJIEHUI JIMYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTH OOYyYarolUXCsi PYKOBOJCTBOBAThCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPUCYUIUMU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMYECKOTO IPaBOCO3HAHUSA, CIOCOOHOCTH
CTaBUTH 1I€TIN U CTPOUTH KU3HCHHBIC TIJIAHBI.

JlugHOCTHBIE pe3yibTaThl OCBOCHMS TpeameTa «bHONOrus» JOCTUralTCs B E€AUHCTBE
yueOHOM M BOCIUTATEIbHON NEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH UM HOPMaMHU IOBEACHUS M CIOCOOCTBYIOT HpOLeccaM CaMOINO3HAHMUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHS, PA3BUTHUsI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHUS, OEpPEeKHOTr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAKOILIEH cpee.

JlugHOCTHBIE Pe3yabTaThl OCBOCHUS Y4eOHOTro mnpeamera «buosiorus» MOKHBI OTpaxaTh
TOTOBHOCTh M CIOCOOHOCTH OOYHaroIUXcsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacumpeHe >KH3HEHHOTO ONbITa M OMbITa ACATEIHPHOCTH B TMPOIIECCE peaTn3alui OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa’aaHcKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU  O0ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MpaBONOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW JCATEIHHOCTH MPHU CO3AAHUH YICOHBIX MPOEKTOB,
pEIIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BEITIOJHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPEIENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHE YUUThIBAaTh B CBOMX JEMCTBUSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA EHHOCTSMU U COLUAIBHBIM
MOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W HCCIEIOBATEIbCKUX 33]1a4, YBAXUTEIHHOTO OTHOIICHUS K MHEHUIO
OTIIIOHEHTOB NP 0O0CYXJICHUU CIIOPHBIX BOMPOCOB OMOJIOTUIECKOTO COJICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOLLJIOE U HACTOSLIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IIPUPOJIBI,
JIoCTHXeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHUE W pPa3BUTHE
OHOJOTUH, TOHUMAaHH 3HAY€HUsl OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoe:xx1€HHOCTh, TOTOBHOCTH K CIYXKE€HHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPAJAMUIIMSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi SCTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMaHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHNE U peann3alys 3J0pOBOro U 06e30macHoro oopasa *Ku3HU (340POBOE MUTAHHE,
COOJTI0ICHNE TUTUCHUYECKUX TPABUI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
peryispHas ¢u3MYEecKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJI WHAMBUAYAIBHOTO M KOJUIEKTHBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS aATKOTOJIS,
HAapKOTUKOB, KYpEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Yy, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10J1t00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIILHON HAIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMIOJHATH — TaKyHO
JIeATETbHOCTb;



MHTEpEC K pa3nuyHbIM chepam nmpodeccHoHATbHON AeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEII BEIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUHM BCel
JKU3HU;

7) IKOJI0rH4eCcKOro BOCIIMTAHMS:

IKOJIOTHUYECKH 1IeJIeCO00pa3HOe OTHONICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HH Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIICHHE YPOBHS SKOJOTHYECKOW KYyJIbTYphl: MPHOOPETEHHE OMNbITa IUIAHUPOBAHUS
MIOCTYIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN ISl OKPYXKAIOLIEH Cpeibl;

OCO3HaHHUE TTI00aTBFHOTO XapaKTepa SKOJOTUISCKUX MPOOJIeM U MyTel UX PEIIeHUs;

CIIOCOOHOCTH UCIOJB30BaTh MPUOOpPETaCMbIE TIPU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pEIIeHUU MPoOJEM, CBA3aHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI MOBEICHUS B INPUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECUSI B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

AKTUBHOE HEIPUSATHE JIEHCTBUM, NMPUHOCAIIUX BpEI OKPYXKAIOIIEH MPUPOIHON cpere,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKUE MOCIEACTBHUS MPEIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJU4Me Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
JEATETLHOCTH  SKOJOTUYECKOM HAMNpaBJIICHHOCTH, YMEHUS PYKOBOJICTBOBATHCSI HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpPaKTUKE, TOTOBHOCTU K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJOTHUECKONW HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHsA HAyKM M OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUPE;

COBEPIIIEHCTBOBAHUE S3BIKOBOM M YNTATEIHCKON KYJIBTYPhI KaK CPEJICTBA B3aUMOICHCTBUS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUONIOTHM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEeICTaBIeHHs 00 OKpYyKaroleM
MHpE Kak O €IUHCTBE TMPUPOJABI, YEIOBEKa U OOIIECTBA, B TMO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHUSI IIPUPOTHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH AJII COBPEMEHHOMN IMBHUIM3AINUU: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIUHBI, CO3aHHE TEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTEH BBIXOJIa U3 TI100aThHBIX
AKOJIOTHYECKUX MPOoOIeM B obecreueHus epexoa K yCTOWIMBOMY Pa3BUTHIO, PAIlMOHATBHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJYUYEHUU OMOJOTHYECKHX 3HAHUU B IIENSX TOBBIIICHUS OO0IIeH
KYJIbTypbl, €CTECTBEHHO-HAYYHOM TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0yyaroumxcs, GopMUpyeMoil pu N3ydeHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IO3HAHMS, MCIOJb3yEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMble 3HAHUS IS aHaidu3a W OOBSICHEHHS SBICHUUN
OKpYKAIoIIero MHUpa M MPOUCXOIAIMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCTOJIh30BaTh OHMOJOTHYECKHE 3HAHWS JJs PElIeHUs
po0JieM B peabHBIX )KM3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHWOJIOTMM B COOTBETCTBHH C >KW3HEHHBIMHU
MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ysbTaThl OCBOEHUSI ydeOHOro mnpeamera «buonorus» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIe) 00LIeHayYHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenr(uKy METOAO0B MO3HAHMS, HUCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBIIEHUE, TPOIECC, CHCTeMa, HAy4YHbIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, MCCIeOBaHUEe, HAOIIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJIbHBIC
yueOHble JeHCTBUS (I03HABATEIbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBanre (YHKIMOHAIFHOW T'PAaMOTHOCTH M COLMAIBHOW KOMIETEHIIUH O0YYaroIuXcs,
CIIOCOOHOCTh oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCHUTITMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OCBOEHUS IMPOTPaMMBbI CPEIHEro 00Iero o0pa3oBaHUS
JOJIKHBI OTPaXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a30oBbI€E JJOrHUECKHE AeHCTBHUA:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpoOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHHWU 3HAHUN NPUEMBI JIOTHUECKOTO MBIIIJICHUS (aHAIN3a,
CHUHTE3a, CpaBHEHHMS, KIAacCU(PHUKAIMM, OOOOIIEHHs), pPacCKpbIBaThb CMBICT OHOJIOIMYECKHX
MOHATUN (BBIIEIATH UX XapaKTEpHbIE PU3HAKY, YCTAHABIUBATh CBS3U C APYTUMU NOHITUSIMH);

ONpeAeNsaTh LEIN JeATeIbHOCTH, 3ajaBas NapamMeTpbl U KPUTEPUH HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN OOBsACHEHHS (AKTOB W SIBICHUH KHUBOMH
MPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyXKIEHUS (MHIYKTHUBHBIC, JAEIyKTHUBHBIC, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYMM PA3HOTO POJa,
BBISIBIICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUAbHBIX
U HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJITATOB LEINSIM,
OLICHMBATh PUCKU MOCJIEACTBUN AESITEIBHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATH Pa0OTy B YCIOBUSX pPEAJbHOrO, BHUPTYAJBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 0a30BBIE HCCIEN0BATENLCKHE AeliCTBHS:



BJIa/IETh HABBIKAMHM y4€OHO-UCCIIEIOBATEIBCKON U MPOEKTHOM AESITeTbHOCTH, HaBBIKAMU
paspenieHus: nmpoodyieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIIOJIb30BaTh PAa3JMYHbIE BHUABI AESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAlNU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOU TEPMHHOJIOTHUEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BaTEIbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyaJlM3UpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelleHusl, HaxOAuUTh AapryMEHTHI IS JO0Ka3aTelbCTBA CBOMX YTBEPKICHUU,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

QHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yjiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEJICHAIIPABICHHBIM MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOsiactu
KU3HEJEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE HWJEH, NpEJIaraTh OPUTHHAIBHBIE TOJIXOAbl W PEUICHHUs, CTaBUTh
po0JIeMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nnpopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaIuu (TEKCTe ydeOHOro mocodwus,
HAyYHO-MOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax gaHHbIX, B VHTepHeTe), aHAIM3UPOBaTh HH(OPMALMIO PA3IUYHBIX BHUJIOB U (GopM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynupoBaTh 3ampoChl M TMPUMEHSATh pa3IMYHbIE METOJbl NpH IOHMCKE U OTOOpe
Ouosiornuecko nHpopMauu, HeOOXOIMMOM JIJIsi BEITIOJIHEHUS YUEOHBIX 3a]1a4;

pUOOpEeTaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpaMmbl, TAOIHUIbI, PUCYHKH U IPYToe);

WCIIOJIB30BaTh HAyYHBIN S3bIK B KA4eCTBE CPEJCTBA TpH paboTe C OHUOIOTHYECKOM
uHpopMaLell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISIHOCTH;

BJIa/IeTh HABbIKAMHU pAClO3HAaBaHUS U 3alIMTHl HHpOpMAIMH, HHOOPMALIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBiiaieHne YHHBEPCATbHBIMH KOMMYHUKATHBHBIMY 1€ CTBUSAMU:

1) oomenue:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUSI TMIpeJylaraéMoi 3aJadyd, YYUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB AUAJIOTa WIN JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBbIE CpEJICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOLIEHHMS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JpYTuX JIOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAas IeATeJbHOCTh:

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M MHIUBUAYAJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPOoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX MHTEPECOB U
BO3MOJKHOCTEHN KaKJ0T'0 4IEHA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPAWHUPOBATH
JEUCTBUA 10 €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JCHCTBUM, PACIpPENeNATh POJIM C Yy4ETOM
MHEHHUH Y4aCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOM paboThl;

OLICHMBATh KaYeCTBO CBOETO BKJIAJA U KaXJO0I'0 YJaCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
IPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

Ogi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMH:

1) camoopranusanusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpoOJeM M HUX pelIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUU LIEJIeBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXKaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBAaTH COOCTBEHHBIE 3a7ayll B 00pa3oBaTENbHON JEATENBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IIpeMEeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAaHUH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLICHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B ACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;



BJIAJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCUN KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
¥ MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIHTaTOB U OCHOBAHUI, HCIIOIB30BAaTh MPUEMBI pedieKCun
JUISL OLICHKU CUTYal[MH, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0N M APYrUX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaABO APYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMU APYrOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT CrieruQuuecKue s yaeOHoro npenmera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
CHocoObl JEMCTBUIM 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUI0 3HAHWM, BHUJbI
JeSITeIbHOCTH 1O IMOJYYECHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHbIX >KM3HEHHBIX CUTyalUsX, CBs3aHHbIX C Ouosoruei. B
porpaMMe IpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI 10 ToJaM 00ydeHHS.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHMH COBPEMEHHOIN €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apyOEKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
Ouonoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opraHusM, Merabonu3M (0OOMEH BeIeCTB M  MpEeBpalleHUue DJHEPruu), ToMeocTa3
(camoperynsiuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, H3MEHUYUBOCTh, POCT U PA3BUTHE;

yMEHHue u3jiaraTb OHOJIOTHMYECKHE TEeOpUu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
LEHTpaJibHas JI0TMa MOJeKyJspHoiW Ouoinorun), 3akoHsl (I. Mennpens, T. Moprana, H. 1.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuit H. U.
Bagunoga), onpeaensTs rpaHUIbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIa/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJCHUE U OMMCaHHE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIECHUH, OpraHu3alys M MPOBEJCHHE OHOJOTHMYECKOTO
DKCIIEPUMEHTA, BBIIIBM)KCHHE THIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIy HCCIELYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE TMOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI HA OCHOBAHUU II0JIyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATh CYLICCTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEUIECTB U
IPEBpAILCHNs] SHEPTUU B KIETKE, (POTOCHHTE3a, IMIACTUYECKOIO U SHEPreTH4eckoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOAOTBOPEHUS, PA3MHOXKECHUSA, UHIUBUIYAIBHOIO Pa3BUTHUSA
opraHu3Ma (OHTOTEHE3);

YMEHUE NPUMEHATh MOIy4YE€HHbIE 3HAHUA U1 OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUM, JJIs1 IPUHATHS NPAKTUYECKUX PELICHNUH B IOBCEIHEBHON KU3HHU C 1I€JIbI0 00eCTIeUeHUs
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0POBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



IPaMOTHOTO IMOBEJEHHUsSI B OKpYXaloLlell NpUpOIHOH cpele, MOHMMaHUE HEOOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OHMOJIIOTMM M OMOTEXHOJIOTUH JJIsl palliOHAILHOTO
IPUPOONIOIB30BAHNUS;

YMEHHUE pellaTh 3J€MEHTapHbleé TIEHETHYEeCKHE 33Jayd Ha MOHO- M JAUTMOpHIHOE
CKpelLIMBaHKE, CLEIUIEHHOE Haclel0BaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUTS IpeJICKa3aHMsI HAaCJIe0BAaHUS IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTUYECKHUE PadOThI, COONIONATh MpaBHiia TpU
paboTe ¢ ydeOHBIM | JIa0OPaTOPHBIM 00OPYI0OBAHHUEM;

YMEHUE KPUTHYECKH OLIEHUBaThb M HHTEPIPETHPOBATH HH(OpMAIUIO OHOIOTMYECKOro
COJepKaHUs, BKJIIOYAOUIYIO ICEBJAOHAYYHbIC 3HAHUS W3 PA3JIMYHBIX HMCTOYHHUKOB (CPEICTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCIICIOBaHU B OMOJIOTUH, MEAULIMHE, OMOTEXHOIOTUH;

yYMEHHUE CO3]aBaTb COOCTBEHHBbIE NMCbMEHHBIE M YCTHbIE COOOIIeHUs, 00o0Imas
OnoNornyeckyro WHGPOPMAIHMI0O W3 HECKOJIBKMX HCTOYHHMKOB, TIPAaMOTHO HCIOJIBh30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenmerHble pe3ynabTaTbl OCBOEHHs YydeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe W POJM OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIsl PELICHUs AKU3HEHHBIX 3a/1a4;

YMEHHUE PacCKphIBaTh CO/IeP)KaHNe OMOJIOTHUECKUX TEPMUHOB U TTOHATHI: BT, TIOMYJISIIIHS,
reHooHJ, SBONIONMS, JBWXKYIIHME CHIBl ((aKTOpbl) 3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHME, JKOJIOTMYECKHE (PAKTOPBI, HBKOCUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeN1 MUTaHNs, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHE W3/aratb Owonorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHUHTETUYECKAasi TEOPHs SBOJIOINUHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, yepenoBanus riaBHBIX HampaBieHHH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uochepe B. U. BepHasckoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJICHWE W ONMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyUYEHHBIX pPE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BBHIBOBI HA OCHOBAHHMH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHUECKUX O0BEKTOB: BHUJIOB,
HOMYJSALUM, TNPOJYIEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OIEHO30B U HKOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACTEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUI000pa30BaHus], MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHS SKOJIOTMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B YKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ounocdepe;

YMEHUE NPUMEHSATh MOTy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUM, JIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCETHEBHOM )KU3HHU C LI€IbI0 00eCTIeYeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJIECHHUS B OKPYXalolleil NpUpOIHON cpeae, MOHMMaHUE HEOOXOIMMOCTH



HCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PaLMOHAIBHOTO
HPUPOJIOIONIL30BAHMS,

YMEHHE peIIaTh 3JIEMCHTapHbIC OWOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IEpeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN IUTaHNUA);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYecKue paboThl, COOMIOAATh MpaBWiIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATH W WHTEPIPETUPOBATH HUH(POPMAIHMIO OHOJIOTHYECKOrO
COZICPKaHMS, BKIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(OPMAIMK, HAYYHO-NIOMYJSIPHBIE MaTepHanbl), paccMaTpuBaTh TIJIOOATBHbIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMUPOBATH IO OTHOLICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

yMEHHE CO3[aBaTh COOCTBCHHBIE IIMCBMEHHBIE M YCTHBIE COOOLICHHUS, 0000mas
Ouonormyeckyro HMH(MOpPMALMIO0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Nen/m  HaumMeHoBaHMe pa3iesioB U TeM MPOrpaMMbl B Kontpoabnbie IlpakTnyeckue DJIEKTPOHHBIE (HH(PPOBLIE)

cero padoThbI padoThI o0pa3oBaTe/ibHbIE PeCypChl
bubmuoreka [JOK

! buonorus kak Hayka 2 0 0-5 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK

2 JKuBble CUCTEMBI U X OpraHu3aIus 1 0 0 https://m.edsoo.ru/7f41¢292
3 XUMHYECKHH COCTaB M CTPOCHHE KIIETKH 8 1 1 bubmmorexa LOK

P o https://m.edsoo.ru/7f41c292
bubmuorexa [JOK

4 JKusnenesTeIbHOCTh KIIETKH 6 0 0 https://m.edsoo.ru/7f41¢292
5 Pa3smHOXkeHue 1 HHAUBUAYAIbHOE pa3BUTHE 5 0 1 bubnnorexa [HJOK

OpraHu3MOB https://m.edsoo.ru/7f41¢c292
bubmuorexa [JOK

6 HacnencTBeHHOCTh M MN3MEHUYMBOCTH OPTAaHU3MOB 8 1 1.5 https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK

7 Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOTUU 3 0 0 https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK

8 Peseproe Bpews ! 0 0 https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 4




11 KJIACC

KoJsunuyecTBO 4yacos
Ne n/m HaumeHnoBaHue pa3iesioB U TeM NPporpaMmel |~ Bcero Kontpounuere IIpakTuyeckue UIEKTPOHHbIE (1L (ppoBLIe)
padoThI o0pa3oBaTe/ibHbIE PECYPCHI
padoThI
bubmuorexa [JOK
1 1 1
IBOMOIMORHAT GHoNOrus ? https://m.edsoo.ru/7f41cc74
bu6 OK
2 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile 9 0 0.5 hgp::jllﬁée}zlasi.ru 174 1ecTA
3 Oprauusmel ¥ OK aronias cpena 5 0 1 bubmorexa [IOK
p PYHAIOM pe https://m.edsoo.ru/7f41cc74
buo OK
4 Coo00111ecTBa U DKOJIOTTYECKHUE CHCTEMBI 9 1 0 hgp::jl/ﬁéelilasi.ru 7641 ccTA
bubmuorexa [JOK
P 2
> C3CPBHOC BpeMA 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 9acoB

Ne ara
Tema ypoka Konrpoabnsie | Ilpakrnyeckue A DJIeKTPOHHBbIE H(pOBLIE
n/n Bcero U3YYeHU s
padoThI padoThI oOpa3oBaTe/ibHbIE pecypchl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 0 0 04.09.2023  https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS JKUBOU IPUPOIBI.
2 Eﬁiﬁiﬂﬁiﬁiﬁf 6Z§a$}111,1x MeTOJ0B I 0 0.5 11.09.2023  Puomoreia LHOK
1 pasit A ' e https://m.eds00.ru/863e6122
MIPU U3YyYEHUH OMOJIOTUYECKUX
00BEKTOBY
3 buonornueckue cuCTeMbl, MPOLIECCH U 1 0 0 18.09.2003 bubnunoreka LIOK
UX U3y4YEeHHE https://m.edsoo.ru/863e6564
4 XUMHU4ecKUil cocTaB KiIeTKH. Boga u 1 0 0 75.09.2023 bu6nmorexa LIOK
MUHEpaJIbHBIE COJIN https://m.edsoo.ru/863e674e
bu6nunorexa LIOK
5 benku. CoctaB u cTpoeHue 6e1KoB 1 0 0 02.10.2023 https://m.edsoo.ru/863¢6b72
®depMeHThl — OMOJOTUYECKHE KaTa-
nu3aropsl. Jlaboparopnas padota Ne 1
6 «M3yHenne KaTam-THIeCKoii 1 0 0.5 09.10.2023  Prommorera LOK
i ' o https://m.edsoo0.ru/863e6b72
aKTUBHOCTH (pepMEHTOB (Ha mpUMepe
aMIIIa3bl WIK KaTanasbl)»
but6mmoreka [IOK
7 h% I 1 0 0 16.10.2023
[VIEBOIRL. JHITIIBT https://m.edso00.ru/863e6870
8 Hyxknennosbie kucnorsl. ATO 1 0 0 23.10.2023  bubnuoreka [{OK




I/ICTOpI/IH " MCTOABI U3YUYCHUSA KIICTKH.

https://m.edsoo.ru/863e6d5c
bubnunorexa LIOK

0 13.11.2023
? Kinerounas Teopus https://m.edsoo.ru/863e6e88
onlaine Test Pad/.
K.P. Nel K
10 Nel Korerxa xax mextocTHas xHBa% 0 20.11.2023  videouroi.net-KOHCTPYKTOP
cucremMa
TECTOB
CtpoeHne 3yKapuOTHYECKON KIIETKHU.
.iIaGO(;paTOszﬂ (f)aGZ(T:a eNg 2v «I/Isy;IeHne BuGmorexa LOK
TPOCHHUS KJIETOK PACTEHUM, )KUBOTHBIX
11 r i - 6;1”6 HI; e 0.5 27.11.2023  https://m.edsoo.ru/863e6ff0
P P g P https://m.edsoo.ru/863e716¢
Ha TOTOBBIX MHKPOIIPENaparax u ux
OIHCAHUE
bubnunoreka LIOK
12 4.12.202
OOMeH BelIeCTB UK METa00IU3M 0 0 023 hitps:/m.eds0o.ru/863¢766¢
bubnuoreka [IOK
13 ®doTtocuHTe3. XEMOCHHTE3 0 11.12.2023 htps-//m.edsoo.ru/863¢7¢98
bu6mmoteka IIOK
14 i 18.12.202
DHepreTHieckuii oOMeH 0 8 023 https://m.edsoo.ru/863e7aae
’Ku3HeHHbIN UK KISTKU. [leneHue
15 Jlirne3T Iféahgf;me}lﬁi6§§f§§§ I;alfniiizj(a 0.5 25120023  Dromorexa IOK
R A ' o https://m.edsoo.ru/863e7dc4
KOHYHMKA KOPEIIKa JIYKa Ha TOTOBBIX
MUKpOTIperiapaTax
buocunTtes 6enka. Peakuys MaTpuuHOTo bubmuoreka [IOK
16 0 15.01.2024
CHHTE3a https://m.edsoo.ru/863e796e
bubnunorexa LIOK
17 T — 22.01.2024
pascI — GHoCHHTES OenKa 0 01.20 https://m.edsoo.ru/863e796e
18 HexkneTounsie opMbl )KU3HH —BUPYCHI 0 29.01.2024  Bubnuotexa LIOK




https://m.edsoo.ru/863e7540
bubnunorexa LIOK

19 @opMBI pa3MHOKEHUSI OPraHU3MOB 0 05.02.2024  https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnunoreka LIOK

2 Meii 12.02.2024

0 eHos 0 02.20 https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
bubnunoreka LIOK
21 04« . 19.02.2024
Jlaboparopuas padota Ne 4 «3yueHue 0.5 9.02.20 hitps-/m.eds00.ru/863¢8 1b6
CTPOEHUS TMOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOTIperiapaTax
NunuBunyansHOE pa3BuTHe bu6nmorexa LIOK
22 0 26.02.2024
OpraHUu3MOB https://m.edsoo.ru/863e8436
I'enetnka — Hayka o bubnuoreka [IOK
23 0 04.03.2024
HACJIEACTBEHHOCTU U N3MEHYUBOCTHU https://m.edsoo.ru/863e8612
24 f{aﬁizrfﬁ Hffgfoﬁ??ff: " 0 11.03.2024 ~ Puomnorexa HOK
P ' P aa https://m edsoo.ru/863¢8878
CKpEIIUBaHNE
55 | oo 0 isoaogp Bubmorers LOK
A o https://m.edsoo.ru/863e89a4
MPU3HAKOB
CuenieHHOE HacleI0BaHHUE NPU3HAKOB.
JlaGopatopnas pabora Ne 5 «M3ydyenue
26 Pe3yJIbTaTOB MOHOTUOPUIHOTO U 0.5 01.04.2004 bubmuoreka [IOK
JUTUOPUTHOTO CKPEUIUBAHUS Y https://m.edsoo.ru/863e8c60
JPO30(HITBI HA TOTOBBIX
MHUKpOIIpernapaTax»
27 I'enetuka mona. HacinenoBanue 0 08.04.2024 | buommorexa [JOK




IIPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

N3menunBocth. Henaciencrsennas
M3MEHYMBOCTH. JJaboparopHas pabora

https://m.edso00.ru/863e8c60

N bu6nmmoreka [IOK
28 Ne 6. 3yuenne MoauuKarmOHHOM 1 0.5 15.04.2024 hittps-//m.edsoo.ru/863e8efe
W3MEHYUBOCTH, TOCTPOCHUE BapHalll-
OHHOTO psiJia ¥ BApUALMOHHON KPUBOM»
HacnencrBenHass "3MEHYMBOCTb.
29 Ha60pafopHa${ pabora Ne 7. «AHanu3 | 0.5 22 04.2024 bubmuorexa [IOK
MyTalui y 1po30(uiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOTpernaparax»
bubnunorexka LIOK
r 1 29.04.2024
30 CHETHIEA HEToReia 0 9042024 | i psi/fm.edsoo.ru/863¢8d78
PesepBHblii ypok.K.P.Ne2 Onlaine test Pad.
31 «HacnencTBeHHOCTh U U3MEHYMBOCTH 1 0 06.05.2024  videouroki.net. KOH-
OpraHU3MOB» CTPYKTOpP TECTOB
bubnunorexa LIOK
32 Cenekius Kak HayKa M MPOLECcC 1 0 13.05.2024 https://m.edsoo.ru/863¢9214
33 Okckypeus 1 «MeTvom,I U JOCTHKECHUS 1 0 20.05.2024 bubmmnoreka HOK
CEJIEKIIUU PACTEHUM U )KUBOTHBIX» https://m.edsoo.ru/863e9214
buortexHonorus kak orpacib bubmmnoreka HOK
34 1 0 20.05.2024
MIPOU3BOJICTBA https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KJIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne ni/m Tema Ypoka KOHTpOJIbeIe HpaKaneCKne IIaTa OﬁpaSOBaTe.}Ibele
Bcero U3y4YeHHus
padoThI padoThI pecypcbl
. bubmmoreka [JOK

! IBOMOIHA M METOEL €€ H3YICHH ! 0 0 https://m.edsoo.ru/863ea20e

) HcTopust pa3BuTHS IpeaCTaBICHHA 00 1 0 0 bubmumorexa [IOK
IBOJIIOLIUU https://m.edsoo.ru/863e9570

bubmuoreka [JOK

3 Muipodpostions ! 0 0 https://m.edsoo.ru/863e9cle
[Tomynsmus Kak d7IeMEeHTapHAs
SIMHHMIIA BUJIA ¥ BOJFOIIH.

4 HI;6opI:TopHI;;1 paboTta JI\JI'Q 1 1 0 0.5 Brbmiorexa LIOK

https://m.edsoo.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}HOIOTHUECKOMY KPUTEPHIO)

5 JIBroKky1iue cuibl (31eMeHTapHbIe | 0 0 bubnnorexka [JOK

(akTOpbI) IBOJIIOLMU https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK

6 EcTecTBenHbIit 0TOODP 1 €10 POpMBI 1 0 0 hitps-//m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOTIONUHI: TIPUCTIOCO0-

JICHHOCTh OPTaHU3MOB U BU000pa-

7 3oBanue. JlabopaTopHas padora Ne 2 ] 0 0.5 bubnnoreka [JOK
«Omnucanue mpucrnoco0IeHHOCTH https://m.edsoo.ru/863e9fde
OpraHu3Ma M €€ OTHOCUTEIILHOTO
Xapakrepay

2 Hanpasnenus u nmytu ] 0 0 bubnuorexa [IOK

MaKpO3BOJIFOIIUH. H606paTI/IMOCTB

https://m.edsoo.ru/863e9cle




3BOJIFOIIUH.

9 K.P.Nel o reme "DBosnonus" 0 Onlaine test Pad/
Ucrtopus xu3nu Ha 3emiie 1 METObI bu6mmoreka [IOK
10 R 0
e€ u3ydyeHus https://m.edsoo.ru/863ea5a6
11 ['unoTe3sl NPOUCX0XKACHUS KU3HU HA 0 bu6mmoreka [JOK
3emute https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3emIe 10 3paM U 0 bubmumorexa [IOK
nepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIOIUN
o |pemmmros oo o .
P P i ' https://m.edsoo.ru/863ea8bc
«3y4yeHne NCKOTTaeMbIX OCTaTKOB
pacTeHU U KUBOTHBIX B KOJIICKIIASIX )
CoBpemMeHHas cuctema bubnnoreka [JOK
14 0
OpraHMYECKOro MHUpa https://m.edsoo.ru/863ea48e
15 DBOJIOIKS YeTIOBEKa (aHTPOIIOTEHE3) 0 Bubmiorexa LIOK
t P https://m.edsoo.ru/863eac2c
16 JIBuoxymiye cuibl (pakTopsbl) 0 bubnnoreka [JOK
aHTpPOIIOTeHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJU1 SBOJIOIUN 0 bubmuorexa [JOK
YeJI0BeKa https://m.edsoo.ru/863eac2c
UYenoseyeckue pacsl U NPUPOIHBIE bubnmnoreka [JOK
18 0
ajanTanuy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
bu6mmorexa [IOK
19 2 0
KOJOTHA Kax Hayka https://m.edsoo.ru/863eafec
Cpenpl 0OOUTaHUS U SKOJIOTHYECKHE
bu6 OK
20 daktopsl. JlabopaTopHas padora Ne 3. 0 Homotexa Il

«Mopdodonoruueckue 0CoOOEH-HOCTH

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




paCTCHI/Iﬁ M3 pasHbIX MECT oouTaHUI»

AlGuotnueckue GpakToOpHbI.
JlaGopaTtopHnas pabota Ne 4. «BnusiHue

bu6mmoreka [JOK

21 CBETa Ha POCT U Pa3BUTHE YEPEHKOB 0.5 https://m.edsoo.ru/863eb10e
KoJIeyca»
bubmumorexa [IOK
22 Broiieckie dakTopst 0 https://m.edsi.ru/863eb348
23 Pesepsusbiit ypok.BITP 0
DKOJOTUYECKUE XapaKTEPUCTUKU
24 nonynslunfl. [IpakTuyeckas pa6OT2t Ne 0.5 videourokinet.ru
2 «Iloacy€t MIOTHOCTU MOMYIISIIIHA
pa3HbIX BUJOB PACTCHHID»
25 Coo0rmiecTBa OpraHu3MOB — 0 bubmmoreka [JOK
OUOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI 0 bubnuorexa [JOK
(9KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
51| Sxomorwmesis pauae, Caotiors 0 Bumorer LLOK
skocrcTem. Cykiecors https://m.edsoo.ru/863ebSfa
28 IIpupoaHbie 3KOCUCTEMBI 0 https://m.edsoo.ru/863ebale
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 0 https://m.edsoo.ru/863ebale
30 buocdepa — rimobanpHas s3xocucreMa 0 bubnuoreka [IOK
3emun https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0 bubnuorexa [JOK
ouocdepsl https://m.edsoo.ru/863ebd 16
32 YenoseuecTBO B Onocdepe 3emau 0 COODILICHHA 110 T?Me
http:shool-colection.edu.ru
33 CocymiecTBoBaHUE TPUPOJIBI U 0 bubnmnoreka [JOK




YCJI0BCUCCTBA

PesepBHeIil ypok O000IICHIE TEMBI

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

34 «Co00111eCTBA M 3KOJIOTHYECKUE 1 0 https://m.edsoo.ru/863ebb5e
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 )5

[NPOT'PAMME




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /ITox pex.
[Taceunuka B.B., Axunonepnoe o6miectBo «M3marenbctBo «lIpocBemenne»
* buosnorus, 11 knacc/ [Naceunuk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue /Ilox pen.

[Taceunuka B.B., Axunonepnoe o6miectBo «M3marenbctBo «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIS
Metoauueckoe nocodue s yuaurens 10,11 knacc YMK "Jlunus sxuzau" non penakuueit B.B.

[Taceunuka, 6a30BbIif ypoBeHb. MockBa u3ja. "[Ipocsemienue"

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
LIOP, 6ubamnorexa L{OK https-edsoo
http:shool-colection.edu.ru

videouroki.net.ru



AOKYMEHT NOANWNCAH
3JIEKTPOHHOW NOATMNMUCBIO

CBEAEHUA O CEPTUOUKATE 31

CepTtudukat 502085844178601650637293395212696482828509200563
Bnageneu Tpuyc BukTopus BanepbeBHa

JeucteuteneHd C 20.09.2023 no 19.09.2024




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 200456830344270487273059057625064489973230298038
Bnageney Tpuyc BUkTopua BanepbebHa
OeicTevTened C 16.09.2024 no 16.09.2025
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