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MNOSACHUTEJBHAS 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl 1O OHOJIOTUU TEOPETHUYECKYIHO OCHOBY JUIS OIPEIEICHUS
NoJIX0A0B K (opMupoBaHHio coaepkaHusi y4deOHOro mpeamera «bBHOJOTHS»  COCTaBWIM:
koHuentyanbHble mnosoxkeHuss OI'OC COO o B3aMMOOOYCIOBIEHHOCTH LENIEH, COAEpIKAHUSA,
pe3yabTaToB 00ydeHHs U TpeOOBaHUI K YPOBHIO IMOJATOTOBKH BBIITYCKHHKOB, ITOJIOKEHUSI 00 00IINX
HEeJIAX W TMPHHIUINAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHEro OOIIero
obpaszoBanus B Poccuiickoii denepanuu, a Takxke MOJT0KEHUS 0 crienuduke OMonoruu, e€¢ 3HaUCHUU
B IMO3HAHUH KUBOI MPUPOABI U 00ECIICUeHNH CYIIECTBOBaHMS YelI0BeUYecKoro odmiectsa. CorimacHo
Ha3BaHHBIM TIOJIO)KEHUSIM, OIPENEICHbl OCHOBHBbIC (DYHKIMU IPOrpaMMbl 1O Ouojoruu U eé
CTPYKTYpa.

[IporpamMma mo Owosioruu MaéT MpeACTaBICHUE O IENsIX, 00 oOmiel crpaTeruu OO0y4YCHWS,
BOCIIUTAHHS U Pa3BUTHsI 00yUYAIOMUXCSI CPEACTBAMHU YIeOHOTO TIpenMeTa «bruosiorusy, onpeaensieT
00s13aTeNIbHOE MPEIMETHOE COACPIKAHUE, €r0 CTPYKTYPY, paclpelesieHue 10 pas3jeiaM M TeMaw,
PEKOMEHIYEMYIO TIOCIIeIOBATEIBHOCTD 3YUEHHs YUeOHOTO MaTepraia ¢ y4éTOM MEXIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH O0pa30BaTEIbHOTO IPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00yJaronmxcs.

B nporpaMme 1o OMONOTHU TaK)Ke YUUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMbBIM JTHUHOCTHBIM,
METANpPEIMETHBIM W TPEAMETHBIM pe3yibTaraM oO0y4eHuss B (DOPMUPOBAHMH OCHOBHBIX BHUJIOB
y4e0HO-TT0O3HABATEIPHON  JICATCIIbHOCTH/YICOHBIX  JIEHCTBHEM  OOy4alolIMXCs IO  OCBOCHUIO
coJiepKaHusi OM0JI0ru4ecKoro oopa3zoBaHusl.

B nporpamme mo Omonorumu (10-11 kmaccel, 0a30BbIii ypOBEHb) peaqU30BaH MPHHIIMII
MPEEeMCTBEHHOCTH B HM3y4e€HUU OWONOruMu, Omarojmapss dYemMy B HeW MpOCMAaTpUBAETCS
HAINpaBJICHHOCTh HAa pa3BUTHE 3HAHWM, CBA3aHHBIX C (DOPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, [ICHHOCTHBIX OPUCHTAIMIA JINYHOCTH, YKOJIOTHUECKOTO MBIIIJICHUS, TIPEICTaBICHUN
0 37I0pOBOM 00pase *KHU3HU U OEpeKHBIM OTHOIIIEHHWEM K OKpYKarollen nmpupoaHoi cpexae. [loatomy
Hapsily C U3yd4eHHEM OO0IIeOHMOOTHYECKUX TEOPHid, a TaKkkKe 3HaHWH O CTPOEHUU KUBBIX CHCTEM
Pa3HOro paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX MPOILIECCOB B MPOTpaMMe 10 OMOJIOTHH
yJIeTICHO BHUMAHHE WCIOJb30BAHUIO IMOJIYYCHHBIX 3HAHHWA B IMOBCEAHCBHOW KU3HU IS PEIICHUS
MPUKJIAIHBIX 33724, B TOM YHcle: TPodUIaKTUKN HACIEACTBEHHBIX 3a00I€BaHMI YelOBEKa, MEIHKO-
TeHETUYECKOTO KOHCYJIBTHPOBAHMS, OOOCHOBAHHS JKOJOTHYECKH IIEIECOOOpPAa3HOrO TOBEIEHHUS B
OKpY’Karoliel TMPUPOJHON Cpefie, aHajn3a BIUSHHUS XO3SWCTBEHHOH JESTEIBHOCTH YEIIOBEKa Ha
COCTOSIHME MPHUPOJHBIX M HWCKYCCTBCHHBIX OSKOCHUCTEM. YCHWIIEHWE BHHMAHUS K TIPUKIATHON
HAMpaBIIEHHOCTH y4eOHOTO mpeaMera «bHoNoTHs» MPOIUKTOBAHO HEOOXOIMMOCTHIO OOeCTIeUeHUs
YCIOBUM I pelIeHHs] OJHOW M3 aKTyallbHBIX 33/1a4 IIKOJBHOTO OHOJOTHYEeCKOro 0Opa3oBaHUs,
KOTOpast TpenrnoyiaraeT (OPMHPOBaHWE Yy OOYYAIOUIMXCS CIOCOOHOCTH aJalTHPOBATBCS K
W3MEHCHUSM JTUHAMHYHO Pa3BHBAIOIIECTOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMsl 3aHUMaeT BakHoe MecTo. OHa
obecrieunBaeT (GOPMUPOBaHHE Yy OOy4aIOUIMXCA TNPEACTABICHUNM O HAYYHOW KapTUHE MHpa,
pacimpsieT U 0000IIaeT 3HAHUSA O XHBOW MPHPOJE, € OTIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHW3alliii W DBOJIOIUH, CO3MaET YCJIOBUS IS TO3HAHMUS 3aKOHOB JKUBOW TPUPOJIEI,
(dbopMupoBanus PYHKIIMOHAIBHON TPAMOTHOCTH, HAaBBIKOB 3/IOPOBOTO M 0€30IacHOro 00pasa KU3HH,
HKOJIOTHYECKOTO MBIIUICHHUS, IIEHHOCTHOTO OTHOIICHHSI K JKUBOU MPUPOJIE U YETOBEKY.

Bosbimoe 3HaueHne OMOJIOTHS UMEET TaKXKe JUIS PEIICHHUS BOCIIMTATEILHBIX M Pa3BUBAIOIINX
3amad cpeAHero ooOmero oOpa3oBaHMs, cColManu3anuu obOydaronuxcs. M3ydenwe Ouonorun



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

Otb60p conepkanusi yaeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3UIMK KYJIBTYPOCOOOPA3HOTO IMOJX0/a, B COOTBETCTBHM C KOTOPBIM OOYYAOLIHECS JTOJDKHBI
OCBOWTH 3HAHWUS W YMCHHS, 3HAYMMbIC JJs (OPMHUPOBAHHS OOMICH KyJIbTYPBI, OMPEICIISIONINE
aJICKBaTHOE TIOBEJCHUE UYEJIOBEKAa B OKPYKAIOUICH TNPUPOJHON cpene, BOCTpeOOBaHHBIC B
MMOBCETHEBHON JKM3HU M TPAKTUYECKON aestenbHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHHM
3aHUMAIOT 3JICMEHTBI COJICPYKAHHSI, KOTOPBIC CIYXKAT OCHOBOM /Tt (POPMUPOBAHHUSI IPEICTABICHHU O
COBPEMEHHOW €CTECTBCHHO-HAYYHOH KapTHMHE MHUpPa W IEHHOCTHBIX OpPUEHTALMUSAX JIMYHOCTH,
CIIOCOOCTBYIOIIMX TyMaHU3aIUN OUOJIOTHYECKOTo 00pa3oBaHusl.

CTpyKTypUpOBaHUE COJCpXKAaHUS y4eOHOro Marepuana B MporpaMMe IO OHOJIOTHH
OCYIIECTBICHO C Y4ETOM MPUOPUTETHOrO 3HAYCHHS 3HAHUHW 00 OTIIMYMTEIBHBIX OCOOCHHOCTSX
KUBOMW MPHUPOJIBI, O €€ YPOBHEBOW OpraHHM3allid U 3BOJIIONHMU. B COOTBETCTBUH C 3THM B CTPYKTYpeE
y4eOHOro npenmera «broorus» BBIICICHBI CICIYIOIINE CO/IepPIKaTeNIbHbIC TMHUN: «bromorus kak
Hayka. MeTojpl HaydyHOro To3HaHus», «Kierka kak Ouosoruueckas cuctemayn, «OpraHu3m Kak
ouostornyeckas cucremay, «CucreMa U MHOrooOpasue OpraHMu4ecKOro Mupay, « DBOJIOIHS JKUBOM
MPUPOJIBD), «IKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTH.

Ienp w3ydenus yueOHoro mpenvera «buonorus» Ha 0a30BOM yYpOBHE — OBIIQJICHUE
00yYaroIUMHUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAIBLHONW OPraHU3aIliK JKUBBIX CHCTEM Pa3HOTO
paHra u MpHoOOpETeHNEe YMEHUH HUCIOJIb30BaTh 3TH 3HAHUS I TPAMOTHBIX JCHCTBUN B OTHOIICHUN
00BEKTOB JKUBOI MIPUPOJIBI U PEIICHUS PA3IMUHBIX KU3HEHHBIX TIPOOJIEM.

JlocTiwkeHWe 1eau u3y4eHus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTCs PEIICHUEM CIICAYIOIIUX 3a/1a4:

OCBOCHHE OOYYAIONUMHKCS CHCTEMbl 3HAHUH O OMOJOTMUYECKUX TEOPHUAX, YUCHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTe3aX, MPaBUiIax, CIYKaIMX OCHOBOU il ()OPMHUPOBAHUS TPEACTABICHUN
0 €CTECTBEHHO-HAYYHOW KapTHHE MHPA, 0 METOJIaX HAYYHOT'O TIO3HAHUS, CTPOCHUN, MHOTOOOpa3uu 1
OCOOEHHOCTSIX KMBBIX CHCTEM pAa3HOTO YPOBHS OPraHU3aIlMM, BBIJAIOIIMXCS OTKPBITHAX M
COBPEMEHHBIX MCCIIEIOBAHUAX B OHOJIOTHH;

dbopmMHupoBaHHE Y OO0YYarOIIUXCS T[MO3HABATEIbHBIX, WHTCIUICKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B MPOIlecce aHaIM3a IaHHBIX O IMYTSIX Pa3BUTHS B OMOJIOTUH HAYYHBIX B3TJISI0B, HIICH
Y TIOZIXOJIOB K M3YYEHHIO KUBBIX CHCTEM Pa3HOTO YPOBHS OPraHU3aIiH;

CTaHOBJIEHUE y OOYYAIOMUXCs OOMICH KYIbTYpPbI, (GYHKIIMOHATBHON IPAMOTHOCTH, Pa3BUTHE
yMEHUI OOBSICHATh W OIICHWBATh SIBJICHUS OKPY)KAIOLIET0 MHpa >KUBOM MPUPOJABI HA OCHOBAaHUU
3HAHU U OIBITA, MOJYUYCHHBIX IPH U3YUECHUH OHOJIOTHH;

bopmupoBaHKEe Y 00YJarOIINUXCS YMEHUH HUTIOCTPUPOBAThH 3HAYEHHE OMOJIOTMUSCKUX 3HAHUI
B MPAKTHYECKOW NEATEILHOCTH YEJIOBEKA, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKHX TEXHOJIOTUH W
arpoOMOTEXHOJIOTHI;

BOCIUTAHHE YOCKJIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS 4YEJIOBEKOM JKHBOW MPHUPO/IHI,
HEOOXOMMOCTH OEpEKHOTO OTHOUICHUS K HEH, COONIONEHUS ITHYECKHX HOPM IIPH MPOBEICHHUU
OMOJIOTUYECKHUX HCCIICIOBAHUM;



OCO3HAHHE IICHHOCTH OHOJIOTMYECKUX 3HAHUU JJisi TIOBBIIICHHUS YPOBHS 3KOJOTHYECKOU
KYJIbTYpBI, 1151 (JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS,

NPUMEHEHHE TNPHOOPETEHHBIX 3HAHMH W YMEHUH B TOBCEIHEBHOW JKU3HU Ui OLCHKH
MOCTICICTBUIM CBOEGH JEATETBLHOCTH 10 OTHOIICHHIO K OKpYXKAaloed cpeae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBaHUE U COOJI0ICHHE Mep TPO(HIIaKTHKH 3a001€BaHU.

B cucteme cpennero obmiero obpasoBanus «buonorus», mzyuaemas Ha 0a30BOM YpOBHE,
ABISICTCA  O0S3aTENbHBIM Y4Y€OHBIM IPEIMETOM, BXOISIIMM B COCTaB IPEAMETHONH 00iacTu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

Jia u3ydyenus: 6uonoruu Ha 0a30BOM YpOBHE CpeAHEro o0Iiero oopa3oBaHus OTBOAUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kitacce — 34 vaca (1 yac B Hezerro).



COJEP)KAHUE OBYYEHUA
10 KJTACC
Tema 1. Bnosnorus kak Hayka.
buonorusi kak Hayka. CBsi3b OHMOJIOTMM C OOLIECTBEHHBIMH, TEXHHYECKUMH U IPYTHMH
€CTECTBEHHBIMM HaykaMu, ¢unocodueli, 3THKOH, 3CTeTUKOM M mpaBoM. Poab Ouonorunm B
(GbopMHpPOBaHUN COBPEMEHHOW Hay4HOM KapTHHBI Mupa. CucremMa OMOIOIHYECKUX HayK.
Metoabl TO3HAHUS >KUBOM NpHpOnbl (HAOIIOAEHUE, SKCIIEPUMEHT, ONHCaHHE, W3MEpEHHE,
KJaccu(uKanus, MOICIMPOBAHNE, CTATUCTUYECKAsi 00pabOTKa JaHHBIX ).
JdemoHcTpaumnu:
[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.
Tabmuis! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBON PUPOJIBI».
JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:
IIpaktnyeckas pabora Ne 1. «lcrnonb3oBaHuE pa3iIUYHBIX METOAOB MPU HU3YYEHUH
OMOJIOTHYECKHX O0OBEKTOBY.
Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.
Xussie cucrembl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus: Ouonoruu. OTINYME KUBBIX CHCTEM
OT HEOPraHUYECKOHN MPUPOIBIL.
CaoiicTBa 6MocucTeM U UX pazHOOOpa3ue. YPOBHU OpraHU3ali OMOCUCTEM: MOJIEKYJISIPHBIi,

KJICTOYHBIN, TKaHEBBIH, OpraHU3MEHHBIM, IONYJIIHHOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(OmoreoneHOTHYECKHUH ), OMOCEPHBIN.

JdemoncTpanum:

Tabmuupl u cxembl: «OCHOBHbIE TPU3HAKU IKU3HU», «YPOBHU OpraHU3alMH >KUBOM
MIPUPOJIBI».

Ob6opynoBanue: moaens mosekyibsl JJHK.

Tema 3. XumMHu4ecKHil COCTaB U CTPOCHHE KJIECTKH.

XHUMHUYECKUN COCTAB KICTKU. XHUMHUYECKHE DIEMEHTBI: MAaKpPODJIEMEHTHI, MUKPODJIEMEHTHI.
Bona n MuHepasibHbIE BEIIECTBA.

@OyHKIMH BOJbI U MUHEPAJIbHBIX BELECTB B KieTke. [loanepxanne ocMoTHuecKoro d6anaHca.

benku. CocraB u cTpoeHue 6enKoB. AMMHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHumble u
3aMEHUMbIE AMUHOKHUCIOTHl. AMUHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYphl OEIKOBOW MOJIEKYJIbI
(mepBuUYHasi, BTOpUYHAs, TPETHUUHAS M YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBONCTBA OEIKOB.
buonoruueckue GpyHKIuu OEIKOB.

®depmeHThl — Ouonorudeckue Katanuzatopbl. CTpoeHue QepMeHTa: AaKTHBHBIM LEHTP,
cyoctparHas creruduuHocts. Kopepmentsl. Butamunbl. OTinuuns pepMEeHTOB OT HEOPraHUYECKHX
KaTaJIn3aTOPOB.

VYrieBonpl: MOHOCaxapuasl (TJTIOKO3a, pub03a W J€30KCHpHO03a), Aucaxapuibl (caxaposa,
JIAKTO3a) U MoJMcaxapupl (KpaxMai, TIMKOTeH, LEeJUTI0103a). buonornueckue pyHKIUN yTiaeBOOB.

Junuapsl: Tpurnuuepuasl, pochonunuabl, crepounsl. ['uapopunsHo-rupodoOHbIEe CBOICTBA.
buonoruueckue pynkunn aununoB. CpaBHEHHE YITIEBOAOB, OENKOB U JUIMUAOB KaK MCTOYHUKOB
SHEPTHUH.

Hyxneunosbie kucnorsl: JJHK n PHK. Hykneotuasl — MOHOMEpB! HYKJIEMHOBBIX KHCIOT.
Crpoenue u ¢pynkiun JIHK. Crpoenue u ¢pynkunun PHK. Buast PHK. AT®: ctpoenue u GpyHKIMH.

[urtonorus — Hayka o kieTke. Kinetounas Teopus — npumMep B3auMOACHCTBUSA Ui U (HaKkToB
B HAyYHOM IMO3HAHUU. MeTo/IbI U3y4eHUs KIETKH.



Krnerka kak nenmoctHas skuBas cucrema. OOuie Npu3HAaKU KIETOK: 3aMKHYTas HapysKHas
MeMOpana, mojiekyisl JIHK kak renernueckuii anmapar, cucreMa cuHTe3a Oerka.

Tunsl  KIETOK: 3yKapuoTHdeckas M INpokapuoTudeckas. (OcoOEHHOCTH  CTpPOEHUs
MpoKapuoTuueckon kietku. Knerounas crenka Oakrepuil. CTpoeHHE 3YKAPUOTHYECKOM KIIETKH.
OCHOBHBIE OTJUYHS PACTUTEIBHOM, )KUBOTHOU U TPUOHOMN KIICTKH.

[ToBEepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, TJIUKOKAJIUKC, UX (YHKIUH.
[Tna3maruueckass memOpana, e€ cBoiictBa W (QyHknuu. Iluromnmasma u  e€ OpraHoMIBbI
OnnomemOpannbie opraHouzasl kietku: OIIC, anmapar ['ombmku, nuzocomsl. IlodyaBTOHOMHBIE
OpraHoM/ibl KJIETKH: MUTOXOHApPUH, IacTuabl. [IponcxoxaeHne MUTOXOHApUM U m1acTul. Busl
wiactug. HemeMOpaHHble OpraHOWIbl KJIETKU: PUOOCOMBI, KJIETOYHBIH ILIEHTP, LEHTPUOIH,
PECHUUKH, KIYyTUKU. DyHKINN OPraHOUA0B KIETKU. BKitoueHus.

Anpo — perynsaTopHblii 1eHTp kieTku. CTpoeHue saapa: saepHas o0o0J0ouKa, KapHollIa3zMma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdemoHcTpaumnu:

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

Huarpammbl:  «PacnpeneneHue  XMMUYECKMX ~ 3JEMEHTOB B HEXUBOM  NPUPOJIE»,
«Pacrnipenenenne XMMUYECKUX 3JIEMEHTOB B JKHUBOM IPUPOJIEN.

Tabmupr u cxembl: «llepuoguueckass TabiuLa XUMHUYECKHUX 3JeMEHTOB», «CrTpoeHue
MOJIEKYJIbl BOJbI», «buocunTe3 Oenka», «CtpoeHue MoisieKynbl Oenka», «CTpoeHue (epMmeHTay,
«Hykneunossle kucnorsl. JJHK», «CrtpoeHne monexkynbl AT®», «CTpoeHHE 3YKapuOTHUECKOHN
KIeTKn», «CTpoeHue >KUBOTHOW KiIeTKu», «CTpoeHHME pacTUTENbHOM KiIeTkn», «CTpoeHue
MPOKAPUOTUUECKON KIIETKNY, «CTPOCHHE siipa KIETKU», «Y TIAEBOABDY, «JIUTHIBI.

OOGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHE MJsi MpPOBEACHUs HaOIIOJCHUH,
U3MEPEeHUH, SKCIEPUMEHTOB, MHUKPOIIPENaparbl PAcCTUTENbHBIX, >KMBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JIaGoparopHast pabota Ne 1. «M3ydeHue KaTalUTH4YECKOH aKTUBHOCTH (epMEeHTOB (Ha
MpUMepe aMHIIa3bl WIN KaTaaas3bl)y.

JlabopaTtopHas pabota Ne 2. «M3ydeHue CTpOeHHs KIETOK PaCTCHHM, )KUBOTHBIX U OaKTepuid
10J1 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax 1 X OIMHUCaHHE».

Tema 4. ZKu3HenesTeIbHOCTh KJIETKH.

OOmMeH BeriecTB, WK MeTabOJIU3M. ACCUMMIIAIMS (IJIACTUYECKUNA OOMEH) M JUCCUMMIISALIUS
(oHepreruyeckuii 0OOMEH) — JBE CTOPOHBI €IMHOTO Ipolecca MeradbonauzMa. Ponb 3akoHOB
COXPAHEHHUS BEUIECTB U SHEPTrUU B IOHHMMaHUU MeTa0oIn3Ma.

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

®dortocunre3. CperoBass u TemHOBas (a3bl  (orocuHTe3a. Peakmum (doTocuHTE3A.
OddextuBHOCTh (hoTOCHHTE3a. 3HaUeHHE (OTOCHMHTE3a JJIA KU3HU Ha 3emuie. BnusiHue ycrnoBuid
cpenabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIICHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHM.

XeMocuHTe3. XeMOCHHTE3Upyolue 0akTepuu. 3HaueHHEe XeMOCHHTE3a JIJIsl )KU3HU Ha 3eMIIe.

DHeprerudeckuii oOMeH B KjeTke. PaciienyieHue BeliecTB, BBIICICHUE U aKKyMYJIUPOBaHUE
SHEPTMM B KIJETKE. OTalbl JHEPreTHYeckoro oOmena. I'nmkomms. BbpoxeHne u e€ro BHIBIL



Kucnoponnoe okucinenue, wiM KierouHoe JpixaHue. OxkucnutenbHoe  dochopuinpoBaHue.
D} heKTHBHOCTH YPHEPTETUIECKOTO OOMEHA.

Peaknum wmatpuunoro cunreza. ['enermueckass wunpopmamms u JHK. Peamuszarms
TeHEeTHYECKOW WHpOpManuu B KIeTKe. ['@HeTHYecKWil KOJ W ero CBOWCTBA. TpaHCKpUIIUS —
MarpuuHblii cuHTe3 PHK. Tpancmsaumst — OuocuuTe3 Oenka. Dtambl TpaHcisaiuu. KomupoBaHue
aMUHOKHCIIOT. Posib prbocom B OrocuHTEe3e Oernka.

Hexnerounsie opmel sxu3an — Bupychl. Victopust otkpsitust BupycoB (. M. ViBaHOBCKwMiA).
OcoOeHHOCTH CTpPOEHHMSI W JKU3HEHHOTO MLHWKIa BUPYcoB. bakrepuodaru. bonesnm pacrenwii,
KUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble Bupycamu. Bupyc nmmyHonedunurta yenmoBexka (BUY) —
Bo3Oymauteny CIIMJla. OOpatHas TpaHCKpUNIUs, peBepTaza ©W uWHTerpasza. Ilpodumaktruka
pacnpocTpaHEeHHUs] BUPYCHBIX 3a00J1€BaHUIl.

JdemoHcTpaumuu:

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

Tabmuipl u cxembl: «Tunel nutanusy», «Metabonusmy, « MUTOXOHIPUSY, «DHEPreTUUECKUN
obmen», «Xmoporacty, «Dotocunte3», «Crpoenne JIHK», «Ctpoenue u (yHKIMOHMpOBAHUE
reHa», «CunHTe3 Oenka», «[eHermueckuii komy, «Bupyce», «bakrepuodarn», «CtpoeHHe H
xu3HeHHbI 1uka Bupyca CIIN/{a, 6aktepuodaray, «Pemmukarus JHK».

O6opynoBanue: moaenu-anukanuu «Ynsoenue JIHK u tpanckpunmus», «buocuutes
6enkay, «CTpoeHHe KIETKI», Mojieb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslif 1uKkN, WAM JKU3HEHHBIM 1WKN kieTku. Wutepdasza u muto3. [Ipoiecchi,
mporekaomue B uHTepdaze. Pemnmukanus — peakius marpuuHoro cunrteza J[HK. Crpoenue

XpoMocoM. XpOMOCOMHBIH HAOOp — KapUOTUI. JIMIJIOWOHBIA W TalJIOUTHBIA XPOMOCOMHbBIE
Habopbl. XpoMmaTuabl. LluTonormyeckue OCHOBBI Pa3MHOKEHHS W WHIAUBUAYAIBHOIO pPa3BUTHUS
OpraHU3MOB.

Henenune xierkn — muto3. Craguu muto3a. Ilponeccsl, mpoucxonsduiye Ha pa3HbIX CTaJUsIX
MHTO3a. BHOJIOrHYEeCKUil CMBICT MUTO3A.

[IporpamMmmupyemas rudenb KJIETKH — alomnTo3.

@®opMbl pa3sMHOXKEHUsI OpPraHU3MOB: Oecrioyioe U MmojioBoe. Buasl 06ecroiaoro pa3MHOKEHHS:
JIeICHHe HaJBOE€, IOYKOBAHWE OJHO- W MHOIOKJIETOYHBIX, CHOpPOOOpa3oBaHUE, BETeTaTUBHOE
pa3MHO)KeHHe. VICKycCTBEHHOE KIIOHHPOBAaHNE OPTraHU3MOB, €T0 3HAYEHUE JIIS CEJIEKIIHUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Meiio3. Craguum wmeiio3a. Ilpoueccsl, mnpoucxonsume Ha craausx wmeino3a. I[loBenenue
XxpomocoM B Meio3e. KpoccnHrosep. buonornyeckuii CMbIC U 3HAUEHUE MEHO03a.

I'amerorene3 — mporecc 00pa30BaHUS IOJIOBBIX KIETOK Yy KUBOTHBIX. [lojIOBBIE XKene3bl:
CeMEHHMKU M sAn4yHUKU. OOpa3oBaHHME U Pa3BUTHE IOJIOBBIX KJIETOK — rameT (CHepMaro30HI,
ANULEKIIeTKa) — cliepMaToreHes 1 oBoreHes. OCOOEHHOCTH CTPOSHHS SHUIEKIETOK U CIIEPMaTO30U/I0B.
OmnonorBopenue. Ilaprenorenes.

NnnuBuayanbHoe pa3BUTHE (OHTOTEHE3). DOMOpUOHANIbHOE pa3BUTHE (AIMOpHOTeHe3). DTarbl
SMOpPUOHAIBHOTO Pa3BUTUS y TO3BOHOYHBIX XUBOTHBIX: APOOJIEHUE, TacTPYJsAlusi, OpraHOTeHES.
[ToctamOpuoHanpHOE pa3BuTHE. THMBI MOCTAIMOPHOHAIBLHOTO PA3BUTHUSA: TPSAMOE, HEMpPSIMOe
(muunHOYHOE). BnusiHMe cpenbl Ha pa3sBUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC BBI3BIBATH
BPOXKJIEHHBIE YPOJCTBA.



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

JdeMoHcTpanum:

TaOmuupl n cxembl: «POpMbI pa3MHOXKEHHUS OPTaHU3MOBY», «J/IBOMHOE OIIOJOTBOPEHUE Y
LBETKOBBIX pacTeHHil», «BereraTuBHOE pa3MHOXKEHUE pacTeHUil», «JleneHue KIeTKU OakTepuii»,
«CTpoeHue MoJIOBBIX KJIETOK», «CTpoeHue XpoMocoMbl», «Kitietounbiii ukiy, «Permmukanusa JTHK,
«Mwuro3», «Menos», «lIpsamoe m Hempsmoe pasBuTHE», «l'amMeToreHe3 y MIICKONUTAIOMUX H
4enoBeKka», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHUKpPOCKOM, MuUKpornpenapartsl «CrepMaTo30ubl  MIIEKOMUTAIOLIET0»,
«Sinekiierka MuekonuTarouero», «Kapuoknues B KiIeTKax KOpEIIKa JIyKa», MarHUTHash MOJEIIb-
anmuukanus «Jlenenne kinetkny», moaens JJHK, monens meradaznoit XxpoMoCOMBI.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JIaGoparopHas padora Ne 3. «HaGmroneHue MuTO3a B KJIETKAaX KOHYMKA KOpEILIKa JIyKa Ha
TOTOBBIX MUKPOIpENapaTax».

JlaboparopHass pabora Ne 4. «/3yueHue CTpOCHHS TIOJOBBIX KJICTOK HAa TOTOBBIX
MHKpOIIpernaparax».

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agauu renetuku. Mcropus pa3BuTs reHeTUKU. Pollb IUTOIOTUH U SMOPHOIOTHH
B CTAaHOBIICHMHM TEHETHKH. BKIag poCCHHCKHMX W 3apyOeXHBIX YYEHBIX B PA3BUTHE TEHETHUKU.
Meroasl TeHETHKH (THUOPUAOIOTUYECKUM, LUTOTCHETHYECKUH, MOJEKYISIPHO-TEHETUYECKUN).
OCHOBHBIE TEHETHYECKHE MOHATHS. ['eHeTHMdeckas CHMBOJMKA, HCIONb3yeMas B CXEMax
CKpEILLMBaHUM.

3aKOHOMEPHOCTH HacJeI0OBaHUs MPU3HAKOB, ycTaHoBIeHHbIE . Mennenem. Monorubpuasoe
CKpelllMBaHue. 3aKOH eIuHO-00pa3usi TMOpUIOB NEPBOro MoKoieHus. [IpaBuiao HOMUHUpPOBaHUS.
3aKOH pacIleIIeHHs] IPU3HAKOB. [ nurioTe3a unctorsl ramet. [loHOEe 1 HEOIHOE JOMUHUPOBAHUE.

JurnOpusiHoe  CKpelluBaHHe. 3aKOH  HE3aBHCHMOIO  HACJIEZIOBaHUS  IPU3HAKOB.
[{uToreHeTyeckre OCHOBBI JUTHOPUAHOIO CKpEIIMBaHUA. AHAJIM3MPYIOIIEEe CKPEIIMBAHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJIsl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CueruieHHOe HacleioBaHUe Mpu3HaKoB. Pabora T. Moprana no cuenjgeHHoMYy Hacjel0BaHHIO
reHoB. HapyuieHue cleruieHs TeHOB B pe3yIbTaTe KpOCCUHIOBEpa.

XpOMOCOMHas1 TEOPHS HACJIEICTBEHHOCTH. [ eHeTHYeCKre KapThl.

I'eneTnka moma. XpoMOCOMHOE OIpeAesieHre Ioja. AYTOCOMBI M TOJOBBIE XPOMOCOMBI.
I'oMorameTHbI€ M reTeporaMeTHbIE OpraHnu3Mbl. HacnenoBanne npu3HaKoB, CLHEMIEHHBIX € TIOJIOM.

N3meHunBOCTb. Buapl N3MEHUNBOCTH: HEHACJIEACTBEHHAsI M HacleCTBEHHas. Poib cpenbl B
HEHACJIEJICTBEHHOW  M3MEHYMBOCTH.  XapakTepUCTHKa  MOAU(DUKAIIMOHHOM  M3MEHYMBOCTH.
BaprnannonHbslll psn u BapuanvoHHas Kpusas. Hopma peaknum npusnaka. KonnuecTBeHHbIE H
Ka4yecTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnenctBeHHas, WM TEHOTUIIMYECKAas, HM3MEHYMBOCTb. KOMOMHATHBHAs H3MEHYUBOCTb.
Meiio3 u TmTOJOBOM TMmpolecc — OCHOBa KOMOWHAaTUBHOM HW3MEHYMBOCTU. MyTalMOHHas
n3MeHuuBoCTh. Kimaccuduxarus MyTanuii: reHHble, XpOMOCOMHbBIE, TeHOMHbIE. YacToTa 1 MpUYUHBI
MyTauii. MyrareHsblie (akTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIECACTBEHHON M3MEHUMBOCTH
H. U. BaBuinosa.

BresaepHas HacIeCTBEHHOCTh U U3BMEHUYHUBOCTb.



I'enetuka 4enoBeka. Kapuotun denmoBeka. (OCHOBHBIE METOJbI TE€HETUKH 4YEJIOBEKa:
IeHEaJOTUYEeCKUi,  OJM3HEIOBbIM,  IIMTOrCHETUYECKUH,  OWOXMMUYECKUH,  MOJEKYISIpPHO-
reHeTuyeckuid. COBpPEMEHHOE OIpEACIICHHEe TEeHOTHUIIA: TOJHOTEHOMHOE CEKBEHUPOBAHMUE,
TCHOTUIIUPOBaHWE, B TOM uyucie ¢ mnomomsio [II[P-ananu3a. HacnenctBeHHbIe 3a005€BaHUS
YelloBeKa: TeHHbIe 00Jie3HU, OOJIE3HH C HACIEACTBEHHOH MPEApaciooKEHHOCThIO, XPOMOCOMHBIE
6one3nu. Comatuueckue U reHepaTuBHble MyTauud. CTBOJIOBbIE KJIETKH. [IpHHIMIBI 310pOBOTO
oOpa3a JKHW3HHM, TUATHOCTHKH, MPOQPWIAKTHKH M JICUCHUS TEHETUYECKUX OoesHel. Menuko-
FEHETUYECKOE KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIULMHCKOM TE€HETUKU B NPEIOTBPALICHUH W
JICYEHUHU TeHETUYECKUX 3a00JIeBaHUI YelloBeKa.

JdemoHcTpaumuu:

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

Tabmuiper 1 cxembl: «MOHOTHOPHIHOE CKpEIIMBAaHHE U €ro IIUTOTCHETUYECKask OCHOBaY,
«3aKOH pacHICTICHUS M er0 LIUTOr€HEeTUYEeCKasi OCHOBa», «3aKOH YHUCTOTHI TaMeTy», «J{urubpuaHoe
ckpemuBanue»,  «lluTonoruueckue - OCHOBBI ~ JUTHOPUIHOTO  CKpeIIMBaHUs»,  «Meio3»,
«B3auMojielicTBrE aJUIECNIbHBIX T'€HOBY, «I €HETHYECKHE KapThl PACTEHUMN, )KUBOTHBIX U YEIIOBEKAY,
«['enetuka mnona», «3aKOHOMEPHOCTH HACIEIOBaHUA, CIEIUIEHHOrO ¢ mojioM», «KapuoTumnsl
YeloBeKa M JKUBOTHBIX», «Buapl wu3MeHUYHBOCTHY», «MoaudpuKalMoOHHAs HU3MEHUHUBOCTHY,
«HacnenoBanue pesyc-haktopay, «I'eHeTHKa rpynm KpoBu», «MyTallMOHHAsE U3MEHYUBOCTHY.

Ob6opynoBanue: Mojenu-anmukanun - «MoHorubpuaHoe ckpemmuBanue», «HemnonHoe
JOMUHUpOBaHUE», «JlurubpugHoe ckpemmBaHue», «llepekpéct XpomMocom»,  MHUKPOCKON U
MuKpomnpenapar «Jpo3oduia» (Hopma, MyTtanuu (GOpMBI KPBUILEB M OKpacku Tena), repdapuid
«I'opox MOCEeBHOW.

JlaGopaTopHble U IpPaKTHYeCKUEe PadoThI:

JlaboparopHast pabota Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPHAHOTO U AUTUOPUTHOTO
CKpEeIIMBaHUA y Ip030(UIIbl HA TOTOBBIX MUKPOMpEnaparax.

JlabopatopHas pabota Ne 6. «M3yueHue MonUPUKAIMOHHONW HM3MEHYHUBOCTH, IMOCTPOCHUE
BAPUALIMOHHOTO PSiia U BAPUALIMOHHON KPUBOI».

Jlaboparopnass pabora Ne 7. «AnHamu3 wMyTauuid y JApo30QHIBI  Ha  TOTOBBIX
MHUKpOIpenaparax».

[IpakTuueckas padora Ne 2. «CocTaBineHue 1 aHaau3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HaykKa U TPOLECC. 3apOoXkKJACHUE CelIeKUUH M JomecTukauus. Yuenne H. U.
BaBuimoBa o0 TIeHTpax TMPOHMCXOXKIEHUS M MHOT00OOpasusi KyJIbTYpHBIX pacTeHuid. LleHTpsl
MIPOMCXOXKACHUS TOMAITHUX KUBOTHBIX. COpT, IOPO/Ia, IITAMM.

CoBpeMeHHbIE METOJbI CENEeKIIMA. MacCOBBI M WHIWBUIYAIbHBIA OTOOPHI B CEJEKIIUU
pacTeHuii U KUBOTHBIX. OlleHKa 3KcTephepa. BIM3KOpOICTBEHHOE CKpEllMBaHWE — WHOPHIMHT.
UYucras nuaust. CKpeluBaHue YUCTHIX TUHUHK. ['eTepos3uc, unm rubpuaHas cuia. HepoactBeHHOE
ckpentuBanue — ayropunuur. Otnanénnas rudpuausanus u e€ ycnexu. VICKyCCTBEHHBIN MyTareHes
Y MTOJIy4E€HHUE MOJUIIIONI0B. JIOCTHIKEHHUSI CENEKIIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MPOU3BOJCTBA. ['€HHAas WHXXEHepus. OJTambl CO3JaHUSA
pexomOunantHo JIHK u Tpancrennsix opranu3moB. Kierounas wumxkenepus. Kierounsie
KyJIbTypbl. MUKpPOKIIOHAIBHOE pPa3MHOXKEHUE pacTeHui. KIOHMpoBaHHE BBICOKONPOAYKTHBHBIX



CEJIbCKOXO03SCTBEHHBIX OPraHU3MOB. JKOJOrHUecKue U aTuueckue mpoodiemsl. 'MO — reneruyecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHcTpanuu:

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

Tabmuiplt u cxembl: kapTa «LIeHTpbI NPOMCXOXKIEHUS U MHOro0Opaszusi KyJIbTYpPHBIX
pacteHui», «llopoapl nOMamHUX >XKUBOTHBIX», «CopTa KYyJIbTYpPHBIX pacTeHUil», «OTaan€HHas
rubpuam3anmsi», «Paborer  akagemmka M. @. HWeanoBay, «[lomummonaus», «OOBEKTHI
onoTexHonorum», «KiieTouHble KyJIbTyphl U KIIOHHpOBaHUE», «KOHCTpyHpOBaHHE U TIEPEHOC TCHOB,
XPOMOCOM.

O6opynoBanue: MyJSOKH IJI0JJOB UM KOPHEIUIOAOB JIUKHX (OPM U KYJIBTYpHBIX COpPTOB
pactenuit, repbapuii «CellbCKOX03SIIICTBEHHBIE PACTEHUS.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

Okckypcusi «OCHOBHBIE METOJBI U JOCTHIKEHHUS CENEeKIMU PACTeHUHW M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOMCIBITATENBHBIM YYacTOK, B TEIJIUYHOE
XO035CTBO, 1a0OPaTOPUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoaronHoOHHAS OHOJIOTHA.

[IpeanochuIku BOZHUKHOBEHUS SBOJIIOIIMOHHON TEOPUH. DBOJIIOIIMOHHASI TEOpUSI U €€ MECTO B
ouosiornu. BrnusiHIE YBOTIOIMOHHON TEOPUHU HA Pa3BUTHE OWOJIOTHH U APYTHX HAYK.

CupnerenscTBa 3Bomtonuu. llaneonTonornueckue: nociue10BaTeIbHOCTD TOSBICHUS BUJIOB B
MAJICOHTOJIOTUYECKOM JIeTonucH, nepexoanbsie Gpopmel. buoreorpaduueckue: cXoICTBO U pa3nuydue
(dayH u ¢0p MaTEPUKOB U OCTPOBOB.

DOMOpHOIOrHYecKHe: CXOACTBA U pPa3Inyusi 3MOPHOHOB pa3HBIX BHJOB I103BOHOYHBIX.
CpaBHUTEIIBHO-AHATOMUYECKHE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIC, pPYAUMEHTApHBIE  OpraHbl,
aTaBU3Mbl. MOJIEKYISIPHO-OMOXMMHUYECKHE: CXOACTBO MEXaHW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX
MeTaboIMUECKUX MyTel Yy BCeX OPraHu3MOB.

OpomonnonHas teopus Y. [lapsuna. [Ipennocsiiky BO3HUKHOBEHUS JapBUHHU3MA. JIBHKyIHe
CHJIBI 3BOJIFOLIMK BUJOB 1O JlapBUHY (M30BITOYHOE Pa3MHOXKEHUE IMPU OTPAaHUYEHHOCTU PECYpPCOB,
HeolpeaeéHHast U3MEHYUBOCTb, 60pb0a 3a CyIIECTBOBAaHHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bomonnu (CTI) u e€ 0oCHOBHbBIE MOJIOKEHUS.

Muxkpososmtorus. [Tomynsus Kak eTuHUIA BUIa U 3BOJIOLUY.

JBwxyue cuibl ((akTopsl) HBOJIOLNMM BHIOB B MpHUpoJe. MyTalMOHHBIA Ipouecc |
KOMOWHATHBHAs U3MEHUYMBOCTh. [lonMy/siiMOHHbBIE BOJIHBI U Apeiid reHoB. M3omsamust 1 MUrpanus.

EctectBenHbIil 0TOOp — HanpaBisoMui ¢pakTop 3Boouun. DOpMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OPraHU3MOB Kak pe3yiabTaT 3Bojtonuu. [Ipumeps! mpucrnocobneHuit y
OpraHu3MoB. ApoMOp(O3bI U UANO-AJANTAIUH.

Bun u  BumooOpazoBanme. Kpurepumu Buzma. OcHOBHblE (QOpPMBI  BHA000PAa30BaHUS:
reorpauyeckoe, 3K0JI0rH4ecKoe.

Makpossomtoniust.  Popmbl  3BOSMIOLUM:  (UIIETHYECKasi, AMBEPreHTHAs, KOHBEPreHTHas,
napaenbHas. HeoOpaTuMocTh 3BOMTIONHY.

IIponcxoxaeHue oT HeCHEeLMATU3UPOBAHHBIX NpeakoB. [Iporpeccupyromas cnenuain3amnus.
AnanTuBHas paauanus.

JdemoHcTpaumuu:



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

TaOmuupl U cxembl: «Pa3BUTHE OPraHMYECKOro MHpa Ha 3emiiey», «3apOJbIIIN IT03BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy», «Popmbl 60pbOBI 3a cymiecTBoBaHHE», «EcTecTBeHHBI 0TOOPY,
«MHorooOpasue copToB pacTteHuil», «MHoOrooOpasue mOpOA KUBOTHBIXY», «llomymsuumy,
«MyTalMoHHasT M3MEHYHMBOCTHY», «Apomopdo3bl», «Manoamantauuun», «OOmas aereHepanus»,
«/IBmxymue cuisl 3Botonun», «Kapra-cxema mapmpyra nmyremectsus Y. lapsuna», «bopbba 3a
cymectBoBanuey», «lIpucmocobieHHOCTh Opranu3MoBy, «leorpaduyeckoe BUA000pa3OBaHHEY,
«DKOJIOTUYECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3UYHBIMU THUIAMH OKpPAacKd, HAOOp IIIOAOB U
ceMsiH, Kosulekius «lIpumepsl 3alUTHBIX NPUCHOCOOIEHUIN Yy JKUBOTHBIX», MoJenb «OCHOBHbBIE
HaIpaBJICHUS HBOJIIOLUNY», 00bEMHAs MoJenb «CTPOEHNE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaduueckas kapra mMupa, Koiekus «OopMbl COXPaHHOCTH MCKOMAeMbIX KUBOTHBIX
U pacteHui», moaenb anmukauus «llepekpéct xpomocom», BiaxHble npenapatbl «Pa3purtne
HacekoMoro», «Pa3BuTHe IATYmKW», MHKpompenapar «/[pozoduma» (Hopma, MyTanuu (GOpMBI
KPBUIBEB U OKPACKHU TEJa).

JlaGopaTropHble H NpaKTHYecKue padoThbl:

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

JlaboparopHast pabora Ne 2. «OmnmcaHue TPHUCIIOCOOICHHOCTH OpraHu3Ma M €€ OTHOCH-
TEJIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.

JloHay4dHBIE TNPEACTABIEHUS O 3apOXKIEHUM >XKU3HM. HayuHble runoressl BO3HHKHOBEHUS
KU3HM Ha 3emuie: abWOreHe3 M MaHclepMus. XUMUYecKas 53BOIIONUSA. AOHOTEHHBIN CHHTE3
OpPraHMYECKUX BEIECTB U3 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE TMOATBEPKACHUE XMUMHUYECKOMN
sBomonMK. HavanmpHbie dTambl Ononorudeckoi spomtonuu. ['unoresa PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYp ¥ BO3HMKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M MX HBOJIIOIMAL.
®opMHUpPOBaHUE OCHOBHBIX TPYII )KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emiie mo spaM u nepuojaM. Kartapxeil. Apxelickas U mpoTepo3oncKas
spsbl. Ilaneo3olickas spa u e€ mepuoJbl: KeMOPUICKUM, OpAOBUKCKUN, CUITYPUHCKUHN, I€BOHCKUH,
KaMEHHOYTOJIHBIN, TIEPMCKHUH.

Me3o30iickas 3pa 1 €€ epuoIbl: TPHACOBBIN, FOPCKHI, MEJTOBOM.

Kaiino3zoiickast 3pa 1 €€ nepro/ibl: MajIeOreHOBbIM, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTUKa KiIuMaTa M TeOoJOTMYecKHX MporeccoB. OCHOBHBIE JTalbl 3BOJIIOLMU
PacTUTENILHOTO U JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHi 1 )kUBOTHBIX. [losiBIIeHHe, pacuBeT u
BBIMHUpAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpakeHue 5BOJIOUMU. OCHOBHBIE CHUCTEMAaTUYECKUE
IpyNIbl OPraHU3MOB.

OBoIoMs YeaoBeKa. AHTPOIIOIOIHs Kak Hayka. Pa3BuTHe npeacTaBIeHui O IPOUCXOKICHUN
yenoBeka. Meroabl u3ydeHus aHTpornoreHe3a. CXOJCTBAa M pa3iuyuus 4YellOB€Ka W HKHUBOTHBIX.
CucremaTn4ecKoe MoJ0KEHHUE YEIOBEKa.

HBwxymme cuiabl  ((akropbl) aHTpomoreHesa. HacienacTBeHHass W3MEHYMBOCTh |
ecTeCTBEHHbII 0TOOp. OOIIecTBEHHBIH 00pa3 KU3HM, M3TOTOBJICHUE OpPYIUH TpyAa, MBIIJICHHUE,
peusb.



OCHOBHBIE CTaIMU M BETBU SBOJIIOIMU YEJIIOBEKA: aBCTPAJONUTEKH, UYenoBEK yMeblid,
UYenosek npsimoxoasuuid, YenoBek HeaHAepTalbCKuil, YemoBek pasymHbiil. Haxonku mckomaeMbix
OCTaTKOB, BpeMs CYIIECTBOBAaHM, O0JacCTh paclpoCTpaHEeHUs, 0ObEM TOJOBHOTO MO3ra, 00pa3s
KU3ZHH, OPYIUSL.

UYenoseueckne pacbl. OCHOBHBIE OONBIIME pachl: €BpOINEOWHAs (€Bpa3HiicKas), HErpo-
aBCTPAJIOUTHAS (3KBaTOpHAIbHAN), MOHT'OJIOUTHAS (a3uarcko-aMepuKaHCKas). UYepThl
MPUCTIOCOOJICHHOCTH TPEACTABUTENICH UYEIOBEUECKUX pac K YCIOBHUSM CYIECTBOBaHHS. ETUHCTBO
yenoBeuyeckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

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

Tabmuubl 1 cxembl: «Bo3nukHoBeHue CoJIHEUHON cHUCTeMb», «Pa3BUTHE OpPraHUYECKOTO
mupa», «PacrturenbHas kietkay, <«KuBoTHas  kierka», «lIpokapuoTudeckas — KIeTKay,
«CoBpeMeHHas CHCTEMa OpraHu4yeckoro mupa», «CpaBHEHHE aHATOMHYECKUX 4YEPT CTPOCHUS
YeJIOBeKa M YeJIOBEKOOOpPa3HBIX 00€3bsiH», «OCHOBHBIE MECTa IaJCOHTOJOTHMUYECKHX HAaXO0J0K
IIPEAKOB COBPEMEHHOIO 4eloBeKa», «/[peBHenmme srogn», «lpeBHue mogu», «llepBbie
COBpPEMEHHBIE JIIOAN», «HenoBeyeckue paco».

Ob6opynoBanue: wmynsixu — «lIpoucxoxaenue yeloBeka»  (OIOCTBI  aBCTPAJIONHUTEKA,
MUTEKaHTPOIa, HeaHJAepTalblla, KPOMAHbOHIA), CJICMKH WM H300paKeHHUS KaMEHHBIX OpyIui
MEePBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIIEPHI, pyOmia, ckpebiia), TeOXpOHOJOTHYEeCKas TaliHIa,
KOJUIEKIUS «DOPMBI COXPaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

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

DKCKypcHsi «IBOJIOIMSA OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHBIN HIIN
KpaeBequecKuii My3eit).

Tema 3. OpranusmMsl 1 OKpYyKalIIas cpena.

DKOJIOTHS KaK HaykKa. 3aJaud U pa3Jieibl SKOJOTUU. MeTOIbl IKOJIOTHYECKUX MCCIIECTOBAHUH.
DKOJIOTHYECKOE€ MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHus OpTaHU3MOB: BO/JIHAA, Ha3eMHO-BO3/ylLIHAs, MOYBEHHA,
BHYTPHOpPraHU3MEHHasl.

Oxonornueckue (daktopel. Krnaccubukarmus skojgorndeckux (PaxTopoB: aOMOTHYECKHUE,
OMOTHYECKHE M aHTPOTIOTEHHBIE. J[eliCTBHE IKOIOTHUECKUX (PAaKTOPOB HA OPTaHU3MBI.

AOuoTHYeCKHe (hakTopsI: CBET, TeMIiepaTypa, BJI&YKHOCTb. DOTONEPUOAU3M.
[TpucnocoOneHust OpraHu3MoB K JeHCTBHIO a0NOTHYECKUX (PaKTOpOB. buomoruveckue puTMbl.

buotnueckue ¢akropsl. Bumbl OnoTHUecKrX B3aUMOJCHCTBUIN: KOHKYPEHIIUS, XUIITHUIECTBO,
cum6muo3 u ero (opmel. Ilapasutusm, koomepaius, MyTyaau3M, KOMMEHCAINU3M (KBapTUPAHCTBO,
HaXJICOHMYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHHEe OWOTHYECKHUX B3aUMOJCUCTBUU s
CYIIECTBOBAHHS OPTaHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHUYECKHUE  XapaKTEePUCTUKU monyisiuud. (OCHOBHbIE TOKa3aTeIu  MOMYJISIIUU:
YUCJIEHHOCTb, INIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, PUPOCT, MUTpaLiMs. JJMHAMHKA YHCIEHHOCTH
MONYJISILUU U €€ PETYIISIIUS.

JdemMoHcTpanum:

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



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

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTopHas pabota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTCHHI U3 pa3HBIX MECT
OOUTaHUS.

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

[Tpaktuyeckas padora Ne 2. «[loncuér MIOTHOCTH MOMYJISIMNA PA3HBIX BUAOB PACTCHU».

Tema 4. Coo01mecTBa M DKOJOrHYecKHe CHCTEMBI.

Coo0bmiecTBo opraHu3smMoB — 6uoneHo3. CTpyKTypbl OMOLIEHO3a: BUAOBAs, IPOCTPAHCTBEHHAS,
Tpodudeckas (numieBast). Bunbl-noMmuHanTel. CBsI3U B OHOIIEHO3E.

Okonorndyeckue cucteMbl (9kocuctembl). lloHsATHe 00 5SKOcMCTeMe H  OHMOTEOLEHO3E.
@OyHKIIMOHAIbHBIE KOMIIOHEHTBI SKOCUCTEMBI: IIPOAYLIEHThI, KOHCYMEHTBI, pelyleHTsl. Kpyrosopor
BEIIECTB U MOTOK SHEPrHH B 3KocucTeMe. Tpoduueckue (MUIIeBbie) ypoBHU SKOcUcTeMbl. [Iniessie
nenn M cetd. OCHOBHBIE TIIOKa3aTeNHd SKOCHCTEMBI: OmoMacca, MPOIYKIHA. DKOJOTHUECKUE
NUpaMHUIbl: TPOAYKLMHU, YHUCIEHHOCTH, OuomMaccel. CBOHCTBa 3KOCHCTEM: YCTOMYHMBOCTb,
caMmoperysnus, pazsurue. CyKkueccus.

[IpuponHble 3KOCHUCTEMBL. DKOCUCTEMBI 03€p M peK. OKOCHCTEeMa XBOWHOIO WM
LIMPOKOJINCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE 3KOCHCTEMBI. ATpPO3KOCUCTEMBL. YpOoskocuctembl. buonormueckoe u
X03sICTBEHHOE 3HAUEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

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

VYuenue B. . Bepnaackoro o 6uocepe. I'panuiipl, coctaB u crpykrypa o6uocdepsl. XKusoe
BeliecTBO U ero pyHkuu. OcobeHHoCcTH 6uocdepsl Kak rio0anbHOM IKOcUCTEMBI. JJnHaMHuueckoe
paBHOBecHe U 0OpaTHas CBs3b B OHocdepe.

KpyroBopotsl BemecTB U OMOr€OXMMHYECKHE IUKJIBl JJIEMEHTOB (yrjiaepojaa, asoTa).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Onocdepe 3eminn. AHTPONOTeHHbIE M3MEHeHUsi B O6uocdepe. [modansHbIe
HKOJIOTHYECKHE TPOOIEMBI.

CocyuiecTBoBaHHE TMPHUPOAbI M uernoBeuecTBa. CoxpaHeHHe OHOpa3zHOOOpa3Hsi Kak OCHOBA
ycroiunBocTu Ouocdeprl. OCHOBA PALMOHAIBHOTO YIPaBICHHUsS] MPUPOJHBIMU pecypcamMu M HX
ucnosib3oBanue. JlocTikeHst GMOJIOTUU M OXpaHa IPUPOJIBI.

JdemoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackwii.

Tabmuupr u cxemsl: «llumessle nenu», «buoneHos: coctaB U cTpykTypa», «lIpupoanbie
cooOmiectBay, «llemum mnwuraHus», «OKonorudyeckas nupamuaa», «buochepa U yenoBeky,
«JKocHCTEMA HIMPOKOJIMCTBEHHOTO Jiecay, «9KOCHUCTEMa XBOMHOrO jeca», «buoneHo3 Bonoémay,
«ArponeHosy, «[IpuMepHbie aHTPOIIOTEHHbIE BO3ICUCTBUS HA MPUPOIY», «BakHeH e NCTOYHUKHI
3arpsA3HEHUs] BO3JyXa M TPYHTOBBIX BoI», «llouBa — BakHelmas cocraBisromas Ouocheps»,
«DaxTopsl Aerpaganuu mnouBy, «llapHUKOBBIN d3PPerT», «PaKTOPBl PaIUOAKTUBHOTO 3arps3HEHUS
o6uochepsi», «Obmas cTpykrypa ouocheps», «Pacrnpoctpanenue xu3nu B 0uochepe», «O30HOBBIH
sKpaH 6uocheps», «KKpyroBopot yrieponaa B 6uochepe», «kKpyroBopor a3ora B mpupoie».



O6opynoBanue: Mojenb-anuiMKanus «Tunuyable OHOLEHO3bI», repbapuil «PacturenbHble
coobmiecTBa», Kosuiekiuu «buorneHo3», «BpenuTenu BaKHEHIIMX CEIbCKOXO3HCTBEHHBIX
KyJIbTyp», TepOapuu ¥ KOJUIEKIMH pACTEHUH W IKUBOTHBIX, MPUHAICKAIUE K Pa3sHbIM
9KOJIOTHYECKUM TpymmaM oxHoro Buaa, Kpacmas kamra Poccuiickoit Deneparnu, u300paskeHUs

OXpaHsAE€MBIX BUIOB paCTCHI/Iﬁ H ) KNBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS TPOrPpaMM CpeTHEro o01iero o0pa3oBaHus: JUYHOCTHBIM, METalpeIMETHbIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B crpykType IMYHOCTHBIX pPe3yJabTaTOB OCBOCHHUS Mpeamera «buoiorusy BbIIEIEHBI
CIICAYIOIIME  COCTAaBIIAIONIINE: OCO3HAaHWE OOYYaAIOIMIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTM K CAaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOONPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OHWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOEXKIEHUI JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTH OOYyYarolUXCsi PYKOBOJCTBOBAThCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYKWe SKOJOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTHU
CTaBUTH 1LIEJIN U CTPOUTH KU3HCHHBIC TIJIAHBI.

JlugHOCTHBIE pe3ynbTaThl OCBOCHMS TpeaMmeTa «bHONOorus» JOCTUraloTCs B E€AUHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTAMM, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH UM HOPMaMHu IOBEACHUS M CIOCOOCTBYIOT MpoOlleccaM CaMOINO3HAHMS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHs, PA3BUTHUsI BHYTPEHHEH MO3UIIMHM JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAroLIEn cpee.

JlugHOCTHBIE PEe3yabTaThl OCBOCHUS Y4eOHOTro mpeamera «buosiorusy» MOKHBI OTpaxaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacumpeHe >KH3HEHHOTO OMbITa M OIbITa ACATEIHPHOCTH B TMPOIIECCE peaTn3allii OCHOBHBIX
HaIpaBJIe€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU  OO0ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

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

TOTOBHOCTh K COBMECTHON TBOPYECKOW JEATEIHHOCTH MPHU CO3TAHUH YICOHBIX MPOEKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BEITIOJHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHONICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHSATH €€;

YMEHHME YUYUThIBAaTh B CBOMX JEMCTBUSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYIbTYPHBIMA EHHOCTSAMU U COLUAIBHBIM
MOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W HCCIIEIOBATEIbCKUX 3a]1a4, YBAXUTEIHHOTO OTHOIICHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTHM Iiepel PomMHON, TrOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JIoCTIXKEeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJIOTUH, TOHUMAaHU 3HAY€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>KEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

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

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATh
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHHE U peann3aliys 3J0pOBOro U 06e30MmacHoro oopasa *Ku3HU (340POBOE MUTAHHE,
COOJTI0ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUUECKOMY 3JI0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Yy, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10J100ue;

TFOTOBHOCTb K aKTUBHOU JEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIILHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



UHTEpEC K pa3nuyHbIM chepam nmpodeccHoHaTbHOU AeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPA30BAaHUIO Ha MPOTSHKECHUHM BCeU
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

9KOJIOTHUYECKHU 11eJIeCO00pa3HOe OTHONICHHUE K MPUPOJIe KaK UCTOYHUKY JKU3HH Ha 3eMmIie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN ISl OKPYXKAIOLIEH Cpebl;

OCO3HaHHE TJI00aTBFHOTO XapaKTepa SKOJOTUISCKUX MPOOJIeM U MyTel UX PEIIeHUs;

CIIOCOOHOCTH UCIOJB30BaTh MPUOOPETACMbIE TIPU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI MOBEICHUS B INPUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUS B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

AKTUBHOE HEIPUSATHE JIEHCTBUM, NMPHUHOCAIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJU4he PA3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTHUECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

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

MOHMMaHHEe crenupuKu OUONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpYyKaroleM
MHpE Kak O €JUHCTBE TMPUPOJABI, UETOBEKa W OOIIeCTBA, B TMIO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEN U PEIICHUH MPOOJIeM COXpaHEHUSI IIPUPOTHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJIi COBPEMEHHOMW IMBHIM3AINU: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3aHHUE TEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTEH BBIXOJIa U3 TI100aTbHBIX
AKOJIOTHYECKUX MPOoOIeM B obecrieueHus epexoa K yCTOWIMBOMY Pa3BUTHIO, PAIMOHATBHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJYUYEHUU OMOJOTHYECKHX 3HAHWUU B IEJNSX TOBBIINICHUS OO0IIeH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IO3HAHMS, MCIOJb3yEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONy4aeMble 3HAHUS IS aHaidn3a W OOBSICHEHHS SBICHUN
OKpYKAIoIIer0o MHUpPa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIh30BaTh OHMOJOTHYECKHE 3HAHWS JJIs PElIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



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

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH IO OHWOJOTMHM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeameTHble pe3ysbTaTbl OCBOEHHs ydyeOHOro mnpeamera «bHOJOrHs» BKIHOYAIOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCHUIUIMHAPHBIE
(MeXmpenMeTHbIe) 0OIIeHayUHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenr(ruKy METOAO0B MO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHUE, IpOILecC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT U JPYTUX), YHUBEpCAJIbHbIE
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAILHOW T'PaMOTHOCTH M COLMAIBHOW KOMIETEHIIMH O0YYaroIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OCBOEHUS IPOTPaMMBbI CPEIHEro o0Iero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMHU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHHWU 3HAHUU NPUEMBI JIOTHUECKOTO MBIIIJICHUS (aHAIN3a,
CHUHTE3a, CpaBHEHHMS, KIacCU(PHUKAIMM, OOOOIIEHHs), pPacCKpbIBaThb CMBICT OHOJIOIMYECKHX
MOHITUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKK, YCTAHABIUBATh CBS3U C APYTUMU NOHSITUSIMHU);

ONpeAeNaTh LEIN JeATEIbHOCTH, 3ajaBasi NapamMeTpbl U KPUTEPHUH HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTAaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCITOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN OOBsACHEHHS (AKTOB W SIBICHUH KHUBOMH
PUPOJIBI;

CTPOUTH JIOTUYECKUE PpaCCYKIEHHUS (MHIYKTHUBHBIC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBJICHHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

PUMEHSTh CXEMHO-MOJIENbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TakKKe MPOTHBOPEUYHMA PAa3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX MH(POPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIeMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKU MOCIEACTBUN AESITENIBHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATH pPa0OTy B YCIOBUSX pPEaJbHOrO, BHUPTYAJBHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJACHCTBUS;

pa3BUBAaTh KPEaTMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHS:



BJIa/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIBCKON U MPOEKTHOM AESITeIbHOCTH, HaBBIKAaMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMYHbIE BHUABI ACSITEIBHOCTH [0 MOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelleHus, HaXxOAUTh AapryMEHTHhI IS JOKa3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISTh IEJICHAIIPABICHHBIM MMOUCK MEPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE HWJEH, NpEJiaraTh OPHUTHHAIBHBIE TOJXOAbl W PEUICHHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHeTe), aHAIM3UPOBaTh HH(OPMALMIO PA3IUYHBIX BHUJIOB U (GopM
NpeJCTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMMOM JIJIsi BEITIOJIHEHUS YUEOHBIX 3a]1a4;

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

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

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHI APYTrUX YUaCTHUKOB AMAJIOTa WK JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTHU I1EPErOBOPBHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JpYTuX JIOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (popme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYAJIbHONH pabOTHI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJ0T'0 4ICHA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOMH paboThl;

OLICHMBATh KayeCTBO CBOETO BKJIAJA U KaXJO0I'0 Y4aCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUU LI€I€BbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U IOCTYIKAX I10 OTHOLICHHUIO K JKMBOW IPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYJIHUPOBaTH COOCTBEHHBIE 3a7ayll B 00pa30BaTENbHON JEATENBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMEeTa Ha OCHOBE JIMUHBIX MPEATOYTEHHIA;

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

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIHTaTOB U OCHOBAHUI, HCIIOIB30BATh MPUEMBI pedieKcun
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds U IPYTrux:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT CrieruduuecKkue s yaeOHoro npeamera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHPETAMUd U IPeoOpa3OBaHUIO 3HAHWM, BHJbI
JeSTEIbHOCTH 1O MOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHbIX >KU3HEHHBIX CUTYalUsX, CBS3aHHbIX C Ouosoruei. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI 10 ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M POJU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apyOEKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILEHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHITHUN: )KU3Hb, KIETKA,
opraHusM, Merabonu3M (0OOMEH BeIeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3s
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, H3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHHuE wu3jiaraTb OHOJOTHMYECKHE TEOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpaJibHas JI0TMa MOJeKyJsipHoi Ouoinorun), 3akousl (I. Mennens, T. Moprana, H. 1.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTeHuit H. U.
Bagunoga), onpeaensTs rpaHULbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJACHUE U OMMCaHHE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIEHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOTO
DKCIIEPUMEHTA, BBIIIBM)KEHHE THIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIy HCCIELYEMbBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PpEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI HA OCHOBAHUU I10JIyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJIEIATh CYLICCTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IPEBpAILCHHs] SHEPTUU B KIETKE, (POTOCHHTE3a, IMIIACTUYECKOIO U SHEPreTH4eckoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOAOTBOPEHUS, PA3MHOXKECHUSA, UHIUBUIYAIIBHOIO Pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA U1 OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUM, JJIs1 IPUHATHSA MPAKTUYECKUX PELICHNH B IOBCEIHEBHON XKU3HHU C 1I€JIbI0 00eCTIeUeHUs
0€30MIaCHOCTH CBOETO 3[I0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKCHUN COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTHUH JJIsl pallOHAILHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKHE PadOThI, COONMIONATh MpaBWiia HpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAOUIYIO ICEBJAOHAYYHbIE 3HAHUSA W3 PA3JIMYHBIX HMCTOYHHUKOB (CPEICTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
OuoNornyeckyro HMHQPOPMANHMI0O W3 HECKOJIBKHX HCTOYHHMKOB, TPAaMOTHO HCIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe W POJM OWOJIOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIs PEIICHUs )KU3HEHHBIX 33/1a4;

YMEHHUE PacCKphIBaTh CO/IeP)KaHNe OMOJIOTHUECKUX TEPMUHOB U TTOHATHI: BT, TIOMYJISIIIHS,
reHooHM, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) H3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJI000pa30BaHME, JSKOJIOTHYECKHE (DAKTOPBI, HBKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeNH MUTaH!s, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHE W3Naratb Owosnorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHHH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyYEHHBIX pPE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAHHUH MOJYYCHHBIX PE3yJbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BHUJIOB,
HOMYJSAIUN, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HIKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B HYKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJTY4YCHHbIC 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHus
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHHUsI B OKPYXaoIleil NpUpOAHON cpeae, MOHMMaHUE HEOOXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
HPUPOJIOTIONIL30BAHMS,

YMEHHE peIIaTh 3JIEMCHTapHbIC OMOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IMEpeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN IUTaHHUA);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYecCKue paboThl, COOIIOAATh MpaBWIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHUS M3 PAa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHaibl), paccMaTpUBaTh IJIOOATBHbBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

yMEHHE CO3[aBaTh COOCTBCHHBIE IIMCBMEHHBIE M YCTHBIE COOOLICHHUS, 0000mas
Ouonormyeckyro HMH(GOPMALUIO0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo yacos
Ne i/ HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI B Kourpoabusie IIpakruyeckue IJIeKTpoHHbIE (HU(pPOBBIE)
cero padoThI padoThI o0pa3oBaTejbHbIE PECYPChI
bu6mmoreka [IOK
! buonoris kak Hayka 2 0 05 https://m.edso0.ru/7f41¢c292
bu6mmoreka [IOK
2 JKvBBIE cHCTEMBI U X OpraHU3aIus 1 0 0 https://m.eds0o.ru/7f41c292
. bubmuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 hitps://m.eds00.ru/7f41c292
bu6mmoreka [IOK
4 JKuznenesaTenbHOCTh KICTKH 6 0 0 https://m.eds00.ru/7f41c292
5 Pa3MHOXEHUE U MHIUBUIYAIbHOE Pa3BUTHE 5 0 1 bubaroreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
6 HacnenctBeHHOCTh M M3MEHUYMBOCTH OPIaHU3MOB 8 1 1.5 https://m.eds0o.ru/7f41c292
bu6mmorexa [IOK
7 Cenexnus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU 3 0 0 https://m.eds0o.ru/7f41c292
bu6nmoreka [IOK
8 Peseparioe Bpems . 0 0 https://m.edso0.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 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

11 KJIACC

KoanyecTBo 4acosB
Ne i/ G
wn HaunmMeHoBaHMe pa3/ie/ioB U TeM NPOorpaMmMbl |~ Bcero Kourpoanueie IIpakTnyeckune AEKTPOHHbIC (L PPOBLIC)
padoThbI o0pa3oBaTe/ibHbIE PeCypChl
padoTsbI
bu6mmoreka [IOK
1 2 §) 9 1 1
BOTIOUHORHAI BHOTOTHA https://m.edsoo.ru/7f41cc74
bu6 OK
2 Bo3HuKHOBEHME U pa3BUTHE KU3HU HA 3emiie 9 0 0.5 hgp;jllc:;éezasgo.ru 17f41cc74
bu6mmoreka [IOK
1
3 OpraiH3Mbl it Okpy)Kaiollas cpesa > 0 https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTMUYECKHUE CUCTEMBI 9 1 0 bubmmorexa [JOK
m https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2 0 0
CSCPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 25



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

KoaunuecTBO 4acoB

Ne JlaTa
Tema ypoka Konrpoububie  IlpakTuyeckune DeKTPOHHbIE HU(PPOBLIE
n/n Bceero U3YYeHUS
padoTshI padoTshI o0pa3oBaTe/bHbIE PeCypChl
bu6mmoreka [IOK
1 buosnorus B cucteme Hayk 1 0 0 04.09.2023 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl T0O3HAHHMSI YKUBOW TIPUPOJIBI.
[IpakTuueckas padora Ne 1
bubnuoreka [IOK
2 N 1 0 0.5 11.09.2023
«Hcnonp30BaHue pa3IMYHBIX METOJIOB https://m.eds00.ru/863e6122
MIPY U3yICHUH OMOJIOTHUYSCKUX
O00BEKTOBY
buonoruveckue cuCTEMbI, POLIECCHI U bubnnorexa [JOK
3 1 0 0 18.09.2023
UX U3ydeHUe https://m.edsoo0.ru/863e6564
XuMU4YecKui cocTaB KiIeTku. Boga u bubmmoteka IIOK
4 1 0 0 25.09.2023
MHUHEpaJIbHBIE COJIU https://m.edsoo.ru/863e674e
bubmmoteka IIOK
b . 1 2.10.202
5 enku. CocTaB U CTPOCHHE OCIIKOB 0 0 02.10.2023 https://m.eds00.ru/863e6b72
depMeHThl — OMOJIOTHYECKHE KaTa-
mu3aTopsl. JlabopaTtopHas pabota Ne 1
6 «M3ydyeHne KaTaau-THYeCKOM 1 0 0.5 09.10.2023 bubmmorexa LOK
YA ' o https://m.edso0.ru/863e6b72
AKTUBHOCTH ()EPMEHTOB (Ha MpUMeEpe
aMUJIa3bl WM KaTanas3bl)»
bubnunorexa LIOK
7 VYrneBospl. Jlunub 1 0 0 16.10.2023 https://m.eds0o.ru/863e6870
8 Hyxnennoseie kucnotel. ATO 1 0 0 23.10.2023 | bubmumoreka [JOK



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

https://m.edso0.ru/863e6d5c¢

I/ICTOpI/IH N MCTOABI U3YUYCHUSA KIICTKH.

bub6nmoreka [IOK

13.11.202
o Knerounas Teopus 0 3 023 https://m.edso0.ru/863e6e88
K.P. Nel Krnerka kak 1e0cTHast >K1UBast OI:llalne TeSt Pad
10 0 20.11.2023  videouroi.net-KoHCTPYKTOP
cucTema
TECTOB
CrtpoeHune 2yKapuOTUYECKON KIICTKH.
JlaGopaTopHas padota Ne % «3yuenne Butmorexa LIOK
11 CTPZGH“" g“eTOK PHETCHIH, AHBOTHBE 0.5 27.11.2023  https://m.eds00.ru/863e6ff0
FPHDOB H DAKTEPUH HOM MUEPOCKOIOM https://m.edsoo.ru/863e716¢
Ha TOTOBBIX MUKpPOIIPENaparax u ux
OTIHCaHUE»
bubmuoreka [IOK
12 OOMeH BeIIEeCTB U META00IN3M 0 04.12.2023 https://m.eds00.ru/863e766¢
bubnunoreka LIOK
13 dorocuHTe3. XEeMOCHUHTE3 0 11.12.2023 https://m.eds00.ru/863e7c98
. bu6nmnorexa LIOK
14 DOHepreTndyeckuii oOMeH 0 18.12.2023 https://m.edso0.ru/863e7aae
JKuzHeHHbIN UK KIeTKu. [leneHue
kieTku. Mutos. JlabopaTopHas paborta
bu6nmnorexa LIOK
15 Ne 3 «HaOmroneHne MUTO3a B KIIETKAX 0.5 25.12.2023 https://m.edsoo.ru/863e7dcA
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOTpernaparax»
buocunres 6enka. Peakuus MaTpuuHOTrO bubmuoreka [JOK
16 CHHTE3a 0 15.01.2024 https://m.edsoo.ru/863e796e
but6mmorekxa [IOK
17 T — 22.01.2024
panciss — GHocuiTes benka 0 01.20 https://m.edso0.ru/863e796e
18 Hexnerounsie GopMbl 5KU3HU —BUPYChI 0 29.01.2024 | bubGmuoteka LIOK



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

https://m.edso0.ru/863e7540

bub6nmoreka [IOK

19 ®opmbl pa3MHOKEHHSI OPTaHIU3MOB 0 05.02.2024  https://m.edsoo.ru/863e81b6
https://m.edso0.ru/863e831e
. bu6nmoreka [IOK
20 Meiios 0 12.02.2024 https://m.edsoo.ru/863e7f4a
OO0pazoBaHue ¥ pa3BUTHE TIOJOBBIX
KJeToK. OII0I0TBOPEHHE.
bubnuoreka [{OK
21 Jlaboparopnas pabota Ne 4 «M3yuenue 0.5 19.02.2024 httos://m.eds00.ru/863e81b6
CTPOCHHMS MOJIOBBIX KJIETOK Ha FOTOBBIX
MHUKpOIpernaparax
NHnuBunyansHOE pa3BUTHE Bbu6moteka [JOK
22 0 26.02.2024
OpraHu3MOB https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o bubmmnorexa LIOK
23 0 04.03.2024
HACJIEACTBEHHOCTH U U3MEHYNBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HaCIIeI0BaHHUSI
bu6nmorexa LIOK
24 MpU3HAKOB. MoHOTHOpUIHOE 0 11.03.2024 httos://m.edso0.ru/863e8878
CKpEILIBaHHE
25 ﬁmaiipzim;e ZK:) ZIHHB:::; e 0 18.03.2024  DHommorexa LIOK
C3ABHCHMOTO HACIACNO R https://m.edso0.ru/863e89a4
MIPHU3HAKOB
CreryieHHOE HaclieZIOBaHUE TPU3HAKOB.
Jlaboparopnast pabora Ne 5 «M3yuenue
26 pe3yabTaTOB MOHOTHOPHTHOTO U 05 01.04.2024 bubmuorexa [JOK
JUTUOPUTHOTO CKPEUTUBAHUS Y https://m.edso0.ru/863e8c60
Jp030(HITBI HA TOTOBBIX
MUKpOITpenaparax»
27 I'enetuka nona. Hacinenosanue 0 08.04.2024  bubamoreka IIOK



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

IMPHU3HAKOB, CUCIVICHHBIX C IIOJIOM

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

MsmenunBocts. HenacnencrseHHas
M3MEHUYUBOCTh. JlaboparopHas pabota

bubnunoreka LIOK
2 06. 1 i 1 . 15.04.2024
8 Ne 6. Uzyyenune Moau(pUKaMOHHON 0.5 5.04.20 https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TOCTPOCHUE BapHaIlH-
OHHOTI'0 psAJla U BapUALlMOHHOU KPUBOW»
HacnencrBeHHast U3MEHYHBOCTD.
29 Ha60paTOpHa51 pabora Ne 7. «AHanu3 1 05 99 04.2024 bubmmoreka [JOK
MyTanui y 1po30(uiibl Ha FOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTIperiapaTax
bubnuoreka [{OK
30 I'eneruka yenoBeka 1 0 29.04.2024 https://m.eds0o.ru/863e8d78
PesepBubiii ypok.K.P.Ne2 Onlaine test Pad.
31 «HacleaCcTBEHHOCTh U U3MEHYHUBOCTD 1 0 06.05.2024 | videouroki.net. xon-
OpPTraHUu3MOBY CTPYKTOP TECTOB
bubmmoteka IIOK
2 1 13.05.2024
3 Cenekuus kak HayKa H Mpouece 0 3.05.20 https://m.edsoo.ru/863e9214
Okckypeus 1 «MeTonbl U JOCTUKEHUS bubnmnorexa [JOK
33 1 0 20.05.2024
CEJICKITUU PAaCTEHUH U KUBOTHBIX)» https://m.edsoo.ru/863e9214
buorexHonorus Kak orpacib bubmuoreka [IOK
34 1 0 20.05.2024
MIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOTPAMME



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

11 KJIACC

KoanyecTBo 4acos

JIeKTPOHHBbIE U(PPOBHIE

Jara
Ne i/ Tema YpoOKa Ko]—[Tpo,m,]-[],[e HpaKTI/I‘lCCKI/Ie oﬁpasosaTeanble
Bcero U3YYEeHUS
padoTbI padoThbI pecypcbl
. bu6mmoreka [IOK

1 DBOJIIOIHS U METOJIBI €€ N3YUCHHS 1 0 0 https://m.edso0o.ru/863ea20e

5 Hcropust pa3BuTHS NIPEACTABICHUI 00 1 0 0 bubmuorexa [JOK
9BOJIIOLIUH https://m.edso0.ru/863e9570

bu6mmoreka [IOK

3 Mirkpoogomorts 1 0 0 https://m.edso0.ru/863e9cle
[Tomynsiius Kak 1eMeHTapHast
€IMHHIIA BUJIA ¥ SBOJIOIUH.

4 HI;6opETopHI;sI pabora JI\;_) 1 1 0 0.5 bubmuorexa LIOK

https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOrHUECKOMY KPUTEPHIO

5 JIBroKy1e cuibl (3JIeMeHTapHbIe 1 0 0 bubnuoreka [IOK

(aKTOpBI) SBOITIOIHN https://m.edso0.ru/863e9da4
. bubnnorexa [IOK

6 EcrecTBeHHbI 0TOOp 1 €ro Gopmbl 1 0 0 httos://m.eds00.ru/863e9ed0
PesynbTarhl 3BOIIOLMEU: IPUCIIOCOO-

JIEHHOCTh OPraHU3MOB U BUJ1000pa-

7 3oBanue. JlaboparopHas padota Ne 2 1 0 05 bubnuotexa [JOK
«Onucanue Npucrnoco0IeHHOCTH https://m.edso0.ru/863e9fde
OpraHu3Ma 1 €€ OTHOCUTEIIBHOTO
XapakTepa

8 Hampasnenus u nytu 1 0 0 bubnnorexa [JOK

MakpoaBotonui. Heobpatumocts

https://m.edso0.ru/863e9cle



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

9BOJIIOIIMH.

9 K.P.Nel 1o teme "DBostonus" 0 Onlaine test Pad/

10 I/I"CTOpI/ISI KU3HU Ha 3eMJIe U METO/IbI 0 bubmumoreka [IOK
e€ u3ydeHus https://m.edsoo.ru/863eaba6

1 ['unore3bl NpouCcX0XKAECHUS )KU3HU Ha 0 bubmmoreka [IOK
3emie https://m.edso0.ru/863ea5a6

12 PazButue xu3Hu Ha 3eMJie 110 3paM U 0 bubmuorexa [JOK
nepuoIam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TAITBI BOJIOIUU

5 |Bmmos oo o
«M3yueHne UCKOMaeMbIX OCTaTKOB hitps://m.eds00.ru/863ea8hc
pPacTeHU U )KUBOTHBIX B KOJIJICKIUSIX)

14 CoBpeMeHHas cuctema 0 bubnuorexa [JOK
OpPraHH4YeCcKOro Mupa https://m.edsoo.ru/863ea48e

15 OBOJIIOIUS YEJIOBEKA (AaHTPOIIOTEHE3) 0 Egg:jﬁé;iiﬂﬁls 63eaC2C

16 JBxyuue cuibl ((hakTopsl) 0 bubnuoreka [IOK
aHTpOTIOTreHe3a https://m.edsoo0.ru/863ead44

17 OCHOBHBIE CTaIUN DBOIIOLIIN 0 bu6mmorexa [IOK
9enoBeKa https://m.edsoo.ru/863eac2c

18 Yenoseueckue packl U NPUPOIHBIE 0 bubnnorexka [JOK
aJlanTaly YejJoBeKa https://m.edso00.ru/863eaea?

bubnmoreka [JOK

19 JKOMOTHS Kak Hayka 0 https://m.eds;f).ru/863eafec
Cpenbl 00uTaHUs U YKOJIOTHIECKHE

20 (bzxfopbl. JlaGopatopHnast pabora Ne 3. 0 bubamorexa IOK

«Mopdonornyeckue 0cCoOCH-HOCTH

https://m.edsoo.ru/863eafec
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pacTeHuil U3 pa3HbIX MECT OOUTAHUS

AOluotndeckue (HakTopsl.
JlaboparopHuas pabota Ne 4. «BrnusiHue

bubmuorexa [JOK

21 CBETa Ha POCT M Pa3BUTHE YEPCHKOB 05 https://m.edsoo.ru/863eb10e
KoJieyca»
bubnunoreka [HOK
22 buoTiteckie (akToph 0 https://m.edsg).ru/863eb348
23 Peseprubrii ypok.BITP 0
DKOJIOTUYECKUE XapAKTEPUCTUKU
24 HOHy.HSIIII/If/I. [IpakTuueckas pa60Tav No 05 videouroki net.ru
2 «IToacuéT MIOTHOCTH TIOMYJISIIAA
Pa3HBIX BUJOB PACTCHUI
o5 Coo01ecTBa OpraHu3MoOB — 0 bu6mmoreka [IOK
OuoLeHO3 https://m.edso0.ru/863eb46a
26 DKOJOTUYECKHUE CUCTEMBI 0 bubmuorexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
21| Suomorwmecsat pmi, Caotiors 0 biGorers LIOK
sxocucTem, CyKiecens https://m.edsoo.ru/863eb5fa
28 [TpupoaHbIe SKOCHCTEMBI 0 https://m.edsoo.ru/863ebale
29 AHTPONOTEHHBIE YKOCUCTEMBI 0 https://m.edsoo.ru/863ebale
30 buocdepa — rmobanbpHas s3xocucreMa 0 bubnnorexka [JOK
3emin https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0 bubnmnoreka [JOK
o6uocdepsl https://m.edsoo.ru/863ebd16
32 UYenosedecTBo B Onocdepe 3emin 0 COODIICHAA 10 T?Me
http:shool-colection.edu.ru
33 CocymiecTBOBaHHE MTPUPOIBI U 0 bubmmoreka [JOK
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YCJI0BCUCCTBA

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

PesepBHbIil ypok O000I1ICHUE TEMBI
34 «Co0011ecTBa U 3KOJIOTUISCKUE
CHCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

2.5

https://m.edso0.ru/863ebb5e
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* buonorwus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /ITox pex.
[Taceunuka B.B., Axuronepnoe 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 «lIpocBemenne»

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

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

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
LIOP, 6ubarotexa IIOK https-edsoo
http:shool-colection.edu.ru

videouroki.net.ru
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