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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMMmbl MO OWOJOTUHM TEOPETHUYECKYIO OCHOBY IS
ompeseNieHus] TMOAXOA0B K (OPMUPOBAHUIO COJIEP)KaHUs Y4eOHOTO MpeaMera
«buosorusi»  coctaBuwiM: KoHuentyaineHble noioxenns PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIe, COoJepXKaHUusl, pe3yiabTaTOB OOy4YCHHUS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBHIMTYCKHUKOB, MOJIOKECHHS 00 OOIIHMX HESIX U
NPUHIIAIIAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmiero oOpazoBanus B Poccuiickoit ®Denepanuu, a TakKe TMOJOKEHUS O
cnenuduke Ononoruy, e€ 3Ha4eHUH B MO3HAHUU JKUBOU MPUPOIBI U 00eCTIedYeHUN
CYILIECTBOBaHMs 4YeJIOBeUecKoro oodiiectBa. COrjacHO Ha3BaHHBIM IMOJIOKEHUSM,
oTIpe/IeJICHBI OCHOBHBIC (DYHKITMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 OuoyiorMM [a€T TMpEACTaBICHHWE O Meiax, 00 oOiei
cTpaterud OOydYeHHs, BOCIUTAHUS ¥ PA3BUTHSA OOYYAIOIIUXCS CpPEICTBAMU
yueOHOro mpeamera «buonorus», omnpeaenser o0sA3aTelbHOE MPEAMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeneicHue TO0 pasfeinaM ¢ TEeMaM,
PEKOMEHIYEMYIO TOCIEA0BATEILHOCTh U3YUeHHUSI yIeOHOTo MaTepuaia ¢ y4éTom
MEXKMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHMKH 00pa3oBaTEIHHOTO
mpoiiecca, BO3PACTHBIX OCOOCHHOCTEN 00yJarOIIIXCS.

B nporpamme 1o OWONOTHMM TakKe YYHTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM W TMPEAMETHBIM pe3yibTaTaM
oOydyeHnss B (OPMUPOBAHMM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIHHOM
JeSTEIIbHOCTH/Y4eOHbIX JIEHCTBUN O0OydYalOImIUXCsl TIO OCBOCHHIO COJEP KAHUSA
OMOJIOrHYeCcKOro 00pa3oBaHMUsL.

B nporpamme no 6uosoruu (10-11 xmaccel, 6a30BbIi YPOBEHB) peaIn30BaH
NPUHIIAIT TIPEEMCTBEHHOCTH B HW3Y4YCHMHM Owuonormm, Onaromaps ueMy B HEH
IPOCMATPUBACTCS HAMPAaBICHHOCTh Ha pPa3BUTHE 3HAHUH, CBSA3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJIOTUYECKOTO MBIIIJICHUS, TPECTABICHUN O 3J0POBOM
oOpa3e >XKM3HM M OCEpPEKHBIM OTHOIIEHHWEM K OKpPYXKaIolleld MPUPOTHON cpene.
[ToaTomMy Hapsiay ¢ M3ydeHHEM OOIICOMOIIOTUYECKUX TEOPHH, a TakKe 3HAHHWMA O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MPOrpaMMme Mo OWOJIOTHHU YIEICHO BHUMAHUE MCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIAHBIX 3314, B
TOM dYHCJe: TPOPUIAKTUKYA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBaHHSI, 000CHOBaHUS IKOJIOTUYECKU
IeJIeCO00pa3HOTO0 TOBEACHUS B OKpPYXKAIOMIeW MPHUPOMHON cpeae, aHaM3a
BIIUSIHUS XO3SUCTBEHHOW JACSATENHHOCTA 4YEJIOBEKAa HAa COCTOSIHHE MPUPOJHBIX W
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHE BHUMAHHMS K MPUKIIATHON HAIIPABICHHOCTH
y4eOHoro mpeamera «buosiorus» mpoaUKTOBAHO HEOOXOAUMOCTBHIO OOECIeUEHUS



YCIIOBUH JIJIsl pEIICHUs] OJJHOM M3 aKTyalIbHbIX 3aJ]ad IIKOJLHOTO OMOJOTHYECKOTO
oOpa3oBaHus, KoTopas mpenanosaraer (HopMHpOBaHHE y  OO0y4aroUIMXcs
CIIOCOOHOCTH aIaliTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO DPa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpa.

buonoruss Ha ypoBHE cpenHero o0mero oOpa30BaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OpMUPOBAHME y OOYYaIOIIUXCA MPEACTAaBICHUN O
HAy4YHOW KapTHUHE MHpa, paciiupsieT U 00O0OIIaeT 3HaHUS O >KMBOW Ipupoje, eé
OTJIMYUTEIbHBIX IPHU3HAKAX — YPOBHEBOW OPraHU3allid MU 3BOJIOLUHU, CO3AAET
yCIIOBUSL  JJIA: TIO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHUSA
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pOBOr0 M Oe3omacHOro obOpasa
KHU3HHU, SKOJOTMUECKOr0 MBIIUICHHUS, IIEHHOCTHOTO OTHOIIEHUS K KUBOM MPHUPO/IE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl PELIEHHS] BOCTIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeiHero  obmero oOpa3oBaHMs, COLMAIM3ALUU
oOydaromuxcs. M3ydenune 6uonorun odecreynBaeT yCaoBHs i (OPMUPOBAHUS
UHTEIJICKTYyalIbHBIX, KOMMYHUKAIIMOHHBIX ¥  WH(OPMALMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYphl, CIOCOOCTBYET MHTErpallid OMOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMH U3 APYTUX YUEOHBIX IPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHUU
u reorpapuu. Ha3BaHHBIE NOJIOKEHUS O IpEIHA3HAYEHUM Y4eOHOro IMpeameTra
«buonorus» cocTaBUIM OCHOBY [UIsl ONPENENICHUS MOJIXOJ0B K OTOOpY U
CTPYKTYpPUPOBAHHUIO €r0 COJAEp)KaHUs, MPEACTABIEHHOT0O B Mporpamme IO
OHOJIOTHH.

OTt6op conepxanus ydyebHOro mpeamera «buonorus» Ha 06a30BOM YpOBHE
OCYIIECTBJIEH C MO3ULUN KyJIbTypOCOOOpPa3HOrO IOAXO0/a, B COOTBETCTBUU C
KOTOPBIM OOYyYaroluecs: TOJDKHbI OCBOMTH 3HAHHMSI W YMEHUS, 3HAUUMBbIEC Jif
dopMupoBaHus OOIIEH KyJIbTYphl, OMNPEICNSIONINE aJeKBaTHOE IOBEICHUE
yeJoBeKa B OKpY’Karolleld MPUPOJHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTUUecKou aestenbHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIepXKaHMsl, KOTOPbIE CIy>KaT OCHOBOM Uit (POPMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
HEHHOCTHBIX  OPUEHTAIUSX  JIMYHOCTH, CIIOCOOCTBYIONIMX  TyMaHHU3allUU
OMOJOTMYECKOro 00pa3oBaHUsl.

CTpyKTypupoBaHHE COAEp)KaHUS y4yeOHOro Marepuaja B Mporpamme Io
OMOJIOTHMHM OCYILECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAYEHHUS 3HAHUM 00
OTJIMYUTETbHBIX OCOOEHHOCTAX KUBOM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
IBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType ydueOHOro npeamera «buonorus»
BBIJIEJICHBI CIIEAYIOIINE COJEpKaTeNbHble TUHUU: «buonorus kak Hayka. MeTosl
Hay4yHOro nosHaHus», «Kietka xak Ouosnoruueckas cucrema», «OpraHusMm Kak



Oouonoruueckas cucreMa», «CucrteMa M MHOTooOpas3ne OpPraHUYEeCKOTO MHUPAy,
«DBOJIOLIUSA KUBOU MPUPOABD, « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTI.

[lenp m3ydenuss ydeOHoro mpenmera «buomorus» Ha 0a30BOM YPOBHE —
OBJlaicHuEe  OOyYaroUIMMHUCA  3HAaHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pPa3HOrO paHra u MNpuoOpeTeHue YyMEHUu
UCIIONIb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JIEHCTBUH B OTHOUIEHHMH OOBEKTOB
KUBOU MPUPOABI U PEIICHUSI Pa3IMYHbIX KU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu uzydeHus ydeOHoro mnpenmera «buosorus» Ha 0a30BoM
YpOBHE 00€CIeUNBAETCS PEIICHUEM CIEAYIOIIMX 3a]1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUW O OMOJOTMYECKUX TEOPHUSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUIaX, CIyXallUuX OCHOBOU
s (popMHUpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHPa, O
METO/IaX HAYYHOIO MO3HAHMS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KUBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3ALMH, BBIAAIOLUIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBaHMIX B OMOJIOTUY;

dopMupoBaHue y OOYyYarOIIMXCSl MO3HABATEIbHBIX, MHTEJUIEKTYalbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHaluW3a JAaHHBIX O MyTSIX pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, WJEH W TOJAXOJOB K M3YyUYEHUIO >KUBBIX CHUCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTaHOBJIEHHME Yy oOyvarommxcsa oOmeil KyJabTyphl, (YyHKIHOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY KAIOIIETO
MUpa JKMBOW MPUPOJbI HA OCHOBAaHMUU 3HAHUW W OMbITA, MOJYYEHHBIX MpPU
U3y4YeHUU OMOJIOTUY;

dbopmupoBaHre Yy OOy4YalOMIMXCA YMEHHM WJUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIOBEKOM >KHUBOM
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUS K HEH, COOJIIOIEHUS STUYECKUX
HOPM IIpU MIPOBEICHUHN OMOJIOTMYECKUX HCCIIEI0BAaHU;

OCO3HAHHE IEHHOCTHM OWOJOTMYECKHX 3HAHUW Js TOBBIMICHUS YPOBHSA
HKOJIOTUYECKOM KYJIBTYPHI, 1711 (POPMUPOBAHHS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEHEBHOM KU3HU JJIS
OILICHKH TOCJIEACTBUI CBOEH JEsATENHHOCTU 10 OTHOILICHUIO K OKpY Karolleil cpene,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHME U COOJOJEHHE Mep MNPOYUIAKTUKU
3a00JIeBaHU.

B cucreme cpeanero ooOmiero ob6pazoBanus «buonorus», uzyyaemass Ha
0a30BOM YpOBHE, SIBISIETCSI OOs3aTENbHBIM YUE€OHBIM MPEIMETOM, BXOISIIUM B
cOCTaB MpeaMeTHOM 00nacTu « EcTecTBeHHO-HAYyYHbIE TPEIMEThI.



Jlist m3ydenusi Ouoaoruy Ha 6a30BOM yPOBHE CPEIHETO 001Iero 00pa3oBaHus
otBoauTCs 68 vacoB: B 10 knacce — 34 yaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 gac B Hegento).

Peanu3anusi BOCIMTATEILHOT0O KOMIIOHEHTA HA YPOKAX OMOJIOTHH

o (opmMupoBaHHE POCCUNUCKHUX TPAJAUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COITMOKYJIbTYPHBIX IIEHHOCTEH, OTHOIICHUE K OMOJOTUM KaK K BaXKHOU
COCTaBJISIIONIEH KYJIBTYPbl, TOPAOCTh 32 BKJIAJ POCCUUCKUX U COBETCKUX
Y4EHBIX B pa3BUTHE MUPOBOM OMOJOTHUUECKON HAYKH;

e BOCIHUTAHUE Y YUAILIUXCS JJOTUUECKOU KYJIbTYPhl MBIIILICHUS, CTPOTOCTH U
CTPOMHOCTH B YMO3AaKJIFOUEHHUSX;

¢ TOTOBHOCTHb OLICHMBATh NMOBEJCHUE U IOCTYNKH C MO3ULIHUU HPABCTBEHHBIX

HOPM ¥ HOPM 3KOJIOTUYECKOU KYJIBTYPBI;
e CHPABEIIMBOCTb U YECTHOCTD.



COAEPKAHUE OBYUYEHUA
10 KJTACC

Tema 1. buoJsiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HayKaMu, (puiiocopueit, STUKON, 3CTETUKON U MPaBOM.
Ponr Ouonoruu B (POpMUpPOBAaHUM COBPEMEHHOW HAay4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTUYECKUX HAYK.

MeTobpl MO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAaHUE,
U3MepeHue, KiacCUpUKalus, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o00padoTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU MTPUPOIBD.

JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YUYCHUU OMOJIOTUYECKUX 00BEKTOBY.

Tema 2. )KuBble cucTeMbl 1 HX OPraHU3aLMS.

Kusblie cuctembl (OMOCUCTEMBI) Kak MpeaAMET u3ydeHus: onoaorun. Otandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3re. YPOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJIALUOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoncTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE PU3HAKU >KU3HW», «YPOBHU OpraHU3alluu
YKUBOW IPUPOABD).

Oo6opynoBanue: Mmojaenb MoJiekyibl JJHK.

Tema 3. XumMHu4ecKHii COCTAB M CTPOCHHE KJIETKH.

XHUMUYECKUI COCTaB KIETKM. XUMHUYECKHUE DIJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEIKOB.
He3ameHumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYyJbl (TIepBUYHAs, BTOpHUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe CcBoWcTBa OeikoB. buonormueckue
byHKIIUN OETIKOB.



depmentsl — Owuonormdyeckue Karaimm3aTtopbl. Ctpoenue (QepmeHTa:
aKTUBHBIM 1EHTp, cyOcTpaTHas cnenupuuHocts. KodepmeHntsl. ButaMuHbl.
OTnuuust GepMEHTOB OT HEOPraHUYECKUX KaTaJIN3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpud03a),
aucaxapujibl - (caxaposa, JaKTO3a) U ToJMcaxapuibl (Kpaxmall, TJIUMKOIeH,
HesToa03a). buonornueckue GyHKIUU yTIeBOJIOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
rugpodoOHble cBolicTBa. buonornueckue ¢yHknuu JunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEJIKOB Y JIMIUI0B KaK UCTOYHUKOB YHEPTHUHU.

HykneunoBesie xkwucnorsl: JHK u PHK. Hykneoruasl — MOHOMEpHI
Hyki1enHOBbIX KucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buast PHK. AT®: ctpoenue u ¢pyHKIINN.

[{utonorus — Hayka o kietke. Kiietounas Teopus — npuMep B3aUMOIEUCTBUS
ujeil 1 paKkToB B HAYYHOM MO3HAHUH. MeTObl U3yUEHUs KIIETKH.

Knerka kak menoctHas >kuBasg cuctema. OOmMe TMNPU3HAKH KIETOK:
3aMKHyTasi Hapy>kHas mMemOpana, monekyisl JIHK kak renermyeckuil ammapar,
CUCTEeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUs TMpoKapuoTuueckou kieTku. Kierounas crenka Oakrepuit. CTpoeHue
YKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOM U
IrpUOHOMN KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
dbyukiuu. [nasmatuyeckas MmemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opranounabl. OnHomeMOpanHbie opraHounabl kieTku: IIIC, anmapar I'onbmxu,
Iu30CcOMBI.  IloyaBTOHOMHBIE OpPraHOWIBl KIIETKM: MHUTOXOHIPHUH, ILIACTHJBI.
[Ipoucxoxaenne MUTOXOHIApHM W miacTua. Buasl tuactua. HememOpanHbie
OpraHOMWJbl KJIETKH: PHUOOCOMBI, KIIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. QyHKIIMU OPTaHOMI0OB KIETKU. BKiItoueHus .

SAnpo — perynaropHslil neHTp kietku. CTpoeHue sapa: sjaepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yuikunc, P. ®panximn, K. M. bap.

[narpammer:  «PacnpeneneHne XUMHYECKHX 3JEMEHTOB B HEXKHUBOU
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IIPUPOAEY.

Tabmuubl n cxembl: «llepuognyeckas TabiauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHure MoJIeKyJibl BOJIb», «bruocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennosbie kuciotel. JJHK», «Ctpoenne momnekybt



AT®», «CTpoeHue 3yKapuoTHUECKOW KIETKN», «CTpoeHue KXKUBOTHOW KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpOeHHE MNPOKAPUOTUYECKON KIETKUY,
«CtpoeHue spa KIEeTKN», « Y TIeBOAbDY, «JIMIuabD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, O0OOpYyJIOBaHUE JMJi MPOBEACHHUS
HAOJIOCHUM, H3MEPEHHI, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPAaCTUTENbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTopHblie U npakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «M3yueHue cCTpoeHUs KIETOK pPACTCHUI,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax U ux
ONKCAHUE.

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BeIIeCTB, WU MeTa00Iu3M. ACCUMUIIALMS (TIACTUYECKUIT OOMEH) U
JTUCCUMUJTISIIINSA (SHEPTeTUUeCKHii OOMEH) — JIB€ CTOPOHBI EIMHOrO TIpoliecca
MeTabonm3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB W DHEPTUM B TMOHUMAaHUU
MeTabonmu3ma.

Turnbel oOMeHa BeliecTB: aBTOTPO(dHBIN U rerepoTpodHbIil. Ponbs dhepMeHTOB
B 0OMEHE BEIECTB U MPEBPAILEHUN SYHEPTUU B KIIETKE.

®dotocunre3. CpetoBas u TemHOBas (a3pl  (oTocuHTeza. Peakuuu
doTtocunteza. DpdexkTuBHOCTh PoTOoCcHHTE3a. 3HAYEHUE (HOTOCHHTE3A ISl KU3HU
Ha 3emuie. BiausiHue ycinoBuii cpenibl Ha (POTOCHHTE3 U CIOCOObI MOBBILICHUS €TI0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUI.

XeMOoCHHTe3. XEeMOCUHTE3UpYIole OakTepuu. 3HaUYEeHUE XEMOCUHTE3a IS
KU3HH Ha 3emIIe.

DHepreTruecknii oOMeH B KieTke. PaciiernieHue BemecTB, BBIJCICHUE U
aKKyMYJUPOBAaHHE DSHEPrud B KJETKE. OJTambl HSHEPreTUYEcKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHOE dbochopunupoBaHue. O deKkTUBHOCTD
HHEPreTUYECKOro OOMeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanuzanusi renernueckoil wHGoOpMaIlMu B KIETKe. |'@HETHYECKUM KOJ U €ro
cBoiictBa. Tpanckpunuus — matpuusblii cuate3 PHK. Tpancnsuus — 6nocunTes
Oenka. Ortambl TpaHchsuuu. KoawpoBaHue aMuHOKUCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTH CTPOECHHMS M JKU3HEHHOIO LHKJIa BUPYCOB.
bakrepuodaru. bonesnu pacTteHuid, >XMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo36ynutens CIIM/a.



OOpatHast ~ TpaHCKpuWIIIUS, peBepraza u  uHTerpaza. lIpodwumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdeMoHcTpanuu:

[Toptpetsl: H. K. Konsuos, /. . MBanosckuii, K. A. Tumupsses.

Tabmuubl U cxembl: «Tunel nutaHusy, «Meradoauzm», «MUTOXOHAPUSD,
«OHepreTnyeckuii oOMen», «Xioportacty, «Dotocuntes», «Ctpoenue JIHK»,
«Ctpoenue n QPyHKIIMOHUpPOBaHUE TeHA», «CUHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHBIM 1k Bupyca CITIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmnkauuu «Yasoenue IHK u Tpanckpumnuumsy,
«buocunTes 6enkay, «CTpoeHHe KISTKN», MOJeb cTpyKTypbl JTHK.

Tema S. PasmMHoOXKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHnblii MK, WM SKU3HEHHBIM 1Mk KieTku. MHtepdaza u MUTO3.
[Ipouieccol, mpoTekaromue B UHTepdaze. Permkanusa — peakuuds MaTPUYHOTO
cunteda JIHK. Ctpoenne xpomocomM. XpOMOCOMHBIM HabOp — KapUOTHIL
JlumiouaHBI W TAlUIOMIHBIA ~ XPOMOCOMHBIE  HAOOphL.  XPOMATHIBI.
[{utonoruyeckue OCHOBBI PA3MHOXKEHUSI U  HWHIUMBUAYAJIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu mutosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUIX MUTO3a. BHOJIIOrMYECKUI CMBICT MUTO3A.

[Iporpammupyemasi TuGesb KJISTKA — aromnTo3.

dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXkeHue. VIcKycCcTBEHHOE KIIOHHUPOBAaHUE
OPTaHU3MOB, €r0 3HAYEHHUE JJISI CEJIEKIUU.

[TooBoE pa3MHOKEHHE, €T0 OTINYHSI OT OECIIOJIOTO.

Meiio3. Craguu meito3a. IIpomecchl, mMpoUCXOOsIIME HA CTaaUsIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bBHOJIOTHYECKUH CMBICT H
3Ha4YEeHUE MeHo3a.

["ameTorenes — mporecc 0Opa3oBaHUS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBeie >xene3pl: ceMeHHUKUA W sudHUKA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUSI SAMIIEKIETOK W crepMaro3ouaoB. OIioJ0TBOpEHUE.
[Taprenorenes.

WunuBunyanpHOe pa3BuThHe (OHTOTEHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBLHOTO PAa3BUTHSL Y IMO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpysiius, opraHorene3. IloctamOpuoHanbHOEe pazButhe. TUIIbI
NOCTAMOPHUOHAIBHOTO PAa3BUTHS: MpsMoOe, HempsiMmoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHHM, CTaJNU Pa3BUTHSL.

JdemoHcTpanuu:

Tabmumpt 1 cxembl: «DoOpMbl pa3MHOXKEHUS OPraHU3MOBY», «JIBoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHHE
pactenuit», «Jlenenne xknetku Oaktepuit», «CTpOeHHE TMOJOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsrii mukm», «Pemnmukauus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsaMoe pa3BUTHEY, «I aMETOTeHE3 Yy MIIEKOIUTAIOIIUX U
4eJnoBeKay, « OCHOBHBIE CTaIMA OHTOTE€HE3A.

ObopynoBanue: MHKPOCKOII, MUKpOIpenaparhbl «CriepMaTo3011bl
MJIEKOIIUTAIOLIETO», «SUIIEKIeTKa MIIEKONUTAOWEro», «KapnoknHes B KieTKax
KOpElIKa JIyKa», MarHuTHAas MOJEJb-alUINKauus «/leaeHue KIeTKku», MOJEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHble U npakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopaTtopHas pabora Ne 4. «/3ydeHuwe cTpoeHHS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjieCTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mlctopus pa3Butus reHeTuku. Poibs nuronoruu
U HMOpPUOJIOTUU B CTAaHOBJICHHM Te€HETUKH. Bkiaa poccuilckux u 3apyOeiHbIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (THOpUI0JIOTUYECKH,
LIUTOT€HETUYECKUM, MOJEKYJISIPHO-TreHEeTU4YeCKUil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnYecKasi CHMBOJIMKA, HCIIOJIb3yEMas B CXEMax CKpEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpuaHoe CKpeliMBaHue. 3aKOH €AMHO0Opa3usi TUOpUIIOB TEPBOTO
nokosieHus. IlpaBwiio JOMHHMpOBaHMs. 3aKOH pacUICIUIEHHS [PU3HAKOB.
['unoresa ynctoTsl rameT. [loHOE 1 HEMOJIHOE JOMUHUPOBAHHUE.

JurubpugHoe  CKpeliMBaHHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUSL.
AHanm3upytolee ckpeupanue. Mcnoap30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTsI OTIPEICIICHUSI TEHOTHIA OCOOH.

CuerieHHoe  HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIJIEHHOMY HaclIeJOBaHHUIO T€HOB. HapylieHue cueruieHusl TeHOB B PE3YJIbTaTe
KPOCCHHI'OBEpA.

XpOMOCOMHas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Moyia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['omMorametrHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

M3mMeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHAS U HACJIEICTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUMBOCTH.  XapaKTEPUCTUKA
MO (DUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psifl M BapHallMOHHAs KPUBas.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAUECTBEHHBIEC IPU3HAKU U UX
HOpMa peakiuu. CBoicTBa MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacneacrBeHHasi, wiM TeHOTHUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBAa KOMOWHATHUBHOMU
u3MeHUYMBOCTA. MyTarmoHHasi "3MeHInBOCTh. Kimaccudukamnus MmyTamuii: TeHHBIC,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluii. MyTareHHbie (aKTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HACJIeACTBEHHOM n3MeHunBoctu H. 1. BaBuiona.

BresnepHas Haclie1CTBEHHOCTh U U3MEHYUBOCTb.

['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKA: T€HEAIOTNYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUECKHUN, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPEAEIEHNE T€HOTHIA!
MIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBenHble 3a0ojieBaHMs 4YeOBEKa: TI'E€HHBIC OOJIC3HH,
0O0JIe3HN C HACJIEACTBEHHOW MPENPaCIoIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHepaTthBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHUUIBI
3JI0pOBOT0 00pa3a *KU3HU, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
Oosie3Hel. MeauKko-reHeTHYeCKoe KOHCYJIbTUPOBAaHHME. 3HAYEHUE MEIUIIMHCKON
TE€HETHKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHME UM €ro
UTOTE€HETUYECKAasE OCHOBa», «3aKOH pACIICIUVICHUSI U €ro LHUTOreHETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JlurmOpuaHOEe  CKpeIIMBaHUEY,
«uTomornueckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meiio3sy,
«B3auMoiecTBUE  AJUICNIBHBIX TE€HOB», «l'eHeTnueckue KapThl PACTECHUH,
KUBOTHBIX W 4eEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIEHOBAaHUS,
CLHEIUIEHHOrO C mnosom», «Kapuotumbel yenoBeka U KUBOTHBIX», «Bumsl
U3MEHUYMBOCTH», «MoaudukanroHHas W3MEHYHBOCTHY, «HacmemoBanue pesyc-
bakTopay, «I'eHeTHKa rpynn KpoBu», «MyTallmoHHAs: U3MEHYHUBOCThY.

O6opynoBanue: MoAeNU-ANIIUKAIMK «MOHOTHOPUIHOE CKpELIMBAHUEY,
«HenonHoe noMuHHMpoBaHue», «JluruOpuaHoe ckpemuBaHue», «llepexpécr



XpOMOCOM», MHKpPOCKON M MHuKpompemnapar «Jpo3zoduna» (Hopma, MyTanuu
(dbOopMBI KPBUTBEB M OKPACKH Telia), Tepoapuii «['opox moceBHO.

JlabopaTopHble U NpakTHYecKHe PadoThI:

JlabopatopHas pabota Ne 5. «/3ydyeHue pe3yiabTaTOB MOHOTHMOPUAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS Y TPO30(HIbl HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHnas pabora Ne 6. «3ydyenne MoauUKAITMOHHOW U3MEHYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30(uiabl Ha TOTOBBIX
MHUKPOIIPENapaTaxy».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHHUE CENEKUUH U JIOMECTUKALMS.
VYuenne H. . BaBumoBa o0 1ieHTpax TMPOUCXOXKJICHUS U MHOIroo0pasus
KYJbTYpPHBIX pacTeHuiM. LIeHTphl MPOUCXOKIAEHUS JOMAIIHUX XKUBOTHBIX. CopT,
I0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI celeKIuu. MaccoBbli M1 HHAUBUAYAJIbHBIA OTOOPHI B
CEJIEKIIMM pPAcTEHWd M JKUBOTHBIX. OIlleHKa 53KcTepbepa. biM3kopoACTBEHHOE
cKkpeuuBanue — HUHOpuAuHr. Ywucras nuHug. CKpellMBaHUE YHMCTHIX JIMHUU.
['eteposuc, wnu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOpPUIUHT.
OtnanénHass rtubpunmzauus u e€ ycnexu. VCKyCcCTBEHHBIM MyTareHes u
MOJIyYCHUE TIOJNUIUIOUAOB. JIOCTMKEHUA CENEKIMU PACTCHUH, KUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHONOrUs Kak OTpacib NPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTambl
co3nanus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
uHKeHepus. Kiletounbie KyJbTypel. MUKPOKIOHAIIBHOE PA3MHOKEHHUE PACTEHUM.
KiloHnpoBaHWEe BBICOKONIPOAYKTHUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKojoruyeckue W dthueckue  mpobiembl. MO  —  reHeTu4ecku
MOAU(UITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHoB.

Tabnuiel U cxeMbl: kKapta «lleHTpbl NPOUCXOXKACHUS W MHOTO00pa3us
KYJbTYpPHBIX pacTeHui», «Ilopoasl TOMAaNIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuiy, «Otnanéanas rudpunuzaius», «Paboter akanemuka M. @. MBanosay,
«Ilomumnonaus», «OObEKTHl OuoTexHoNorUM», «KieTouHble KyJIbTYphl U
KJIOHUpOBaHue», «k KoHCTpyHpoBaHKE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbpCKOX035UCTBEHHBIC PACTCHUS.



JlabopaTopHblie U npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHIKEHHUS CEJEKLHH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKLMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOpuUIO
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[IpeanocbulkKM BO3HMKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLMOHHAS
Teopuss U €€ MecTo B Ouojoruu. BiusHUe SBOJIOIMOHHON TEOPUM HA Pa3BUTHE
OMOJIOTHHU U APYTUX HAYK.

CBuzerensctBa 3BOMONUU. [lameoHTOMOrMYECKHE: TOCIIEI0BATEIbHOCTD
MOSIBJICHUS BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL
buoreorpaduyeckue: cxoncTBo u pazanune GayH u Gaop MaTepuKoOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iauyus SMOPUOHOB pa3HbIX BUJOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y Bcex
OpPraHU3MOB.

OomonuoHHas Teopus Y. JlapBunHa. IlpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIME CHIIBI 3BONIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONpeeiIEHHAasi W3MEHUYHBOCTD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus 3BosoIu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBosronus. [Tomynsuus kak eIMHUIA BUIA U 3BOJIFOLUU.

JBuxyue cuibl ((akTopbl) SBOMIONUHM BUAOB B IpHUpojae. MyTallMOHHBIHI
mpoiecc ¥ KOMOWHATUBHAS W3MEHYUBOCTH. [lOMyNSIMOHHBIE BOJHBI U Jpeiid
reHOB. M301us 1 MUTpanus.

EcrectBennbiii oTOOpP — HampaBisoomui  (HakTop SBOMOIUUA. DOPMEI
€CTECTBEHHOT0 0TOOpA.

[Tprucnoco0neHHOCTh OpPraHU3MOB KaK pe3yJbTaT 3Boouud. [Ipumepsl
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANOATANTALINH.

Bun wu BugooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUJI000pa30BaHusl: reorpaduueckoe, IKOJI0rH4eCcKoe.

MakposBononusi. DopMbl  HBONIONUU:  (UIleTUYECKasl, JIMBEpreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIOLUY.

[IpoucxoxxieHne OT HeCleNMaIu3UpPOBAaHHBIX INMpeaKoB. IIporpeccupyromas
crienranu3anvs. AganTuBHAs paavamusl.

JdemoHncTpanuu:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmuibl u cxembl: «Pa3BuTre oprannueckoro Mupa Ha 3emiey, «3apoabInu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOpsOBI 32
cymiecTBoBaHue», «EcTecTBeHHBIM 0TOOp», «MHOroo0pasue COpTOB pPaCTCHUI,
«MHorooOpa3ue  mopon  KuBOTHbIX»,  «llomymsuumy,  «MyTanuoHHas
U3MEHUYHUBOCTH», «Apomopdo3by, «Umnoamanrammmy, «OO0Imas aereHepanus,
«/IBmkymme cunbl dBosonumy», «Kapra-cxema wapmipyrta nyrtemectBus Y.
HapBuna», «bopnba 3a cyuiecTBoBaHue», «IIpHUCIOCOOTIEHHOCT OPraHU3MOBY,
«I"eorpaduueckoe Bua000pazoBaHue», « IKOJOTHUECKOE BUI000pa30BAHUE).

ObopynoBaHMe: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKpACKH,
Ha0Op IUIOMOB W CeMsiH, KoJuteKiusi «[IpuMepsl 3aluTHBIX MPUCTIOCOOTECHUN Y
KUBOTHBIX», MOJENb «OCHOBHBbIE HAIPABICHUS BOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra 0O3BOHOYHBIX).

buoreorpaduueckas kapra wmwupa, Koiekuus «DopMbl COXpPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenb anmmkanus «llepekpéct
XpOMOCOM», BiaxHble Tnpemnaparsl «Pa3Butue Hacekomoro», «Pa3Burtue
JATYIIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTarud (GOpMbl KPbUILEB U
OKpacKH Tena).

JlabopaTtopHble U NpakTHYecKHe PadoThI:

Jlabopatopuas padota Ne 1. «CpaBHeHue BUIOB MO MOP(OJIOTHIECCKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHHE H pPa3BUTHE KU3HH Ha 3em.ie.

JlonayuHble IpEACTaBICHHUS O 3apOKACHUM >KW3HU. HaydHble TUnores3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emye: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
HBOMIOIMSL. AOHMOTEHHBIM CHUHTE3 OpPraHWYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHepUMEHTAIBHOE MMOATBEPKICHUE XUMHUECKON 3BOJIIOIMU. HavanbHbIe 3Tarbl
ouonoruueckoi ssosonuu. I'unoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKIETKHU. llepBble KIETKH M HMX 3BOJIIOIUA.
dopMHUpOBaHUE OCHOBHBIX TPy KUBBIX OPTraHU3MOB.

PasButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeickas u
nporepo3oiickas dpbl. [laneosoiickas spa u €€ mNEpUOABl: KEMOPHUICKUIA,
OPJAOBUKCKUU, CHITyPUUCKHM, TEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHH.

Me3o301cKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mNepuoAbl: MNaJCOrC€HOBBIA, HEOTCHOBBI,
aHTPOIIOTE€HOBBIN.



XapakTepucTuKa KJIMMaTa U TreoJornuecKux mporeccoB. OCHOBHBIE 3Tallbl
HBOJIFOIIUU PACTUTEIBHOTO W KHBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH u
*KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHKE TPy KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaKk OTpaKeHHE H3BONOUUHA. (OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIOLHS YeT0BEKA. AHTPONOJIOTHs Kak Hayka. PazButue npeacraBieHuil o
IPOUCXOXKJIEHUH 4YeJoBeKa. MeToapl H3y4deHMsl aHTpororeHe3a. CXoicTBa H
pa3IMyYKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymme  cuibl  (pakrtopsl) — aHTpomnoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmecTBeHHBI 00pa3 KU3HH,
U3TOTOBJICHUE OPYIHUU TPYJa, MBIILICHUE, PEUb.

OCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMmenbiid, YenoBek mnpsaMoxonsuuyi, YenoBeKk HEaHACPTAIbCKUM, YenoBek
pa3yMHbIii. Haxoiku uCKoOIaeMblX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 00JacThb
pacnpocTpaHeHHs], 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

YenoBeueckne packl. OCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBATOpUaJbHAas),  MOHTOJOUJHAS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpEeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYILIECTBOBaHHWs. EIMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuubl 1 cxembl: «Bo3HukHOBeHHe CoOJIHEUHOM cucTeMbl», «Pa3BuTHe
Ooprannueckoro wmupa», «PacturenbHas KieTka», <« KUBOTHas  KIIETKay,
«IIpokapuotnueckasi kietka», «COBpPEMEHHAs CHUCTEMa OPraHUYECKOr0 MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKa M YeJIOBEKOOOPAa3HBIX
00e3psin», «OCHOBHBIE MecTa MaJCOHTOJOTMYECKUX HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeloBeKa», «JlpeBHenmme moaw», «lpesHue moaun», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelloBeuecKrue pach».

O6opynoBanue:  mymsiku — «lIpoucxoxaenue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAaHBOHIIA), CIICTIKU WIIU
U300pKEHUSI KAMEHHBIX OpYJIud MNEepBOOBITHOTO YeJOBeKa (KaMHU-YOIMIEPHI,
pyOuna, ckpebia), TeOXpoHOJOTHYecKass Tabnuma, KoJuiekiusa «Dopmbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUNY.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIM KpaeBeAUYECKUN My3€el).

Tema 3. Opranu3sMbl 1 OKpPYKaOLIas cpeaa.

DKoJorus KaK Hayka. 3a/ladi ¥ pa3zAelibl 3K0JIOTUU. MeTo bl SKOJIOTHYECKUX
UCCIIEOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPIaHU3MEHHAs.

Okonoruueckue ¢akropbl. Krnaccudukamus -sKonoruyeckux (HakTopos:
abuoTyeckne, OMOTMYECKHE M aHTPOIOTeHHble. JIeiCTBHE SKOJIOTMYECKUX
(akTOpOB HA OPTaHU3MBI.

Ab6uotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOANU3M.
[IpucniocoOnenust OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonoruueckue puTmsl.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHCTBUU:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyanu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWMOTUYECKUX B3aWMOJACUCTBUN JUIS CYIIECTBOBAHUS
OpPraHU3MOB B IPUPOJHBIX COOOLIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTHKU mnonysiuuu. OCHOBHBIE IOKa3aTeNu
NOMYJISILMU: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IPUPOCT,
Murpanus. J[mHaMuka 4uCIEHHOCTH MOIYJISIUU U €€ peryJsius.

JdemoncTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabnuupl u cxembl: kapTa «IIpuponnbie 30Hb1 3eMan», «Cpeapl oOUTaHUA
opranusmoB», «®otonepuoauzm», «llonmymaunm», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTH MOMYJISIUHU UHPY30puH-Ty Penbkiy, «[IuieBsie nemnm.

JlabopaTopHble U MpaKkTHYECKHEe PadOThI:

JlaGoparopnas padbota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTeHUM U3
Pa3HBIX MECT OOMTAHUS.

JlaGopatopHas padota Ne 4. « BnusiHue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIeyCcay.

ITpakTnueckas padora Ne 2. «Iloacuér MI0THOCTH MOMYJISLUUI pa3HbIX BUAOB
pacTEeHU.

Tema 4. CooO1ecTBa ¥ 3K0JI0rHYeCKHE CHCTEMBI.

Coo0miecTBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAS,
IPOCTPAHCTBEHHAsA, Tpoduueckas (muieBas). Buasl-nomuHaHTel. CBSA3M B
OHOIIEHO3E.

Okonorudeckue cucrteMel (dkocucteMsl). Ilonstne 00 »skocucteme u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckue (muiieBble) YPOBHM OKOCHUCTEMbI. [IWIleBble 1€MW U CETH.
OCHOBHBIE TIOKA3aTENM SKOCUCTEMBI: OMomacca, MPOAYKIHS. ODKOJIOTMYECKHE
nupamMujibl:  MPOIYKUHMHU, YHUCIEHHOCTH, Ouomacchl. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISIHS, pa3BuTue. CyKiieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03Ep M PeK. DKOCUCTEMa XBOIHOTO
WA HIUPOKOJIUCTBEHHOTO Jieca.

AHTpPONOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunBoctH 3kocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanckoro o 6mocdepe. ['paHuiibl, coctaB M CTPyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHknuu. OcobeHHOCTH Onochepbl Kak
rJ100aJIbHOM JKOCHCTEMBbl. JlMHaMHueckoe paBHOBecMe€ U oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE KBl AIEMEHTOB (yIiiepoja,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoredecTBo B Ouochepe 3emiin. AHTpONOTeHHBbIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOIOTHYECKUE TTPOOIIEMBI.

CocyuiecTBoBaHHE PUPOIBI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCcTOWYMBOCTU O6uochepsl. OCHOBA pallMOHAIBHOTO
yOpaBJIEHUs] TMPUPOJHBIMU pEecypcaMd M MX HCHOdb30BaHue. JlocTHKeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JdemoHncTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U1. BepHaackuii.

Tabmunpr u cxemsl: «IIumesbie nenun», «buoneHo3: coctaB U CTPYyKTypay,
«IIpuponnbsie coobmiecTBa», «llenmn nutanusy, «IKoJOTHYECKass TUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buomeHo3 BomoéMa», «ArpouneHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JEUCTBHS Ha Ipupoay», «BakHenmme HUCTOYHHMKHU
3arpsi3HEHUs] BO3/lyXa M TPYHTOBBIX BOI», «[louBa — BaxkHeHIash coCTaBISIOIIAs
ounochepr», «DakTopsl Aerpaganuu nousy», «llapHukoBbiil 3¢ dext», «DakTopbl
paaMoaKTUBHOIO 3arpsizHeHus Ouocdepnl», «OO0mas cTpykrtypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot a3ora B mpupoze».

O6opynoBanue: Mojelb-anaukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PacTtutenbHble co001IeCTBaY, KOJIEKINH «buorieHo3y, «Bpenurenu BakHEHIIMX
CEIbCKOXO3SUCTBEHHBIX ~ KYJbTYyp», Tepbdapuu U KOJUIGKIUMU PACTEHUH U
KUBOTHBIX, MPHUHAJICKAIINE K Pa3HbIM 3KOJOTHYECKHM TIpyIaM OJHOTO BUJA,



Kpacnas kuura Poccuiickoit ®enepanuu, HU300paKEHUS OXpaHIEMBIX BHUIOB
PaCTeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN1 HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUIA

Cornmacno ®I'OC COO, ycranaBnuBaroTci TpeOOBaHUS K pe3yibTaTaM
OCBOCHHSI  OOy4alONUMHUCA TMPOTPaMM  CpPEIHEro  OO0Iero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeamera «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHKME O0YYarONUMUCS POCCUUCKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/IENICHHUI0, HaJu4yhe MOTUBAlMM K  OOYy4YeHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JMYHOCTHU HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHUS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYHME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeameTa «bUoJorus JOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU 1LIEHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJACHUSI U CIOCOOCTBYIOT TMpOIIECCaM CaMOINO3HAHUsSl, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEW TMO3UIUMU JUYHOCTH, NATPUOTU3MA,
YBKEHHS K 3aKOHY W IMPABOIOPSAJKY, YETOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOIO OTHOIIEHUS K KYyJbTYpHOMY HACJIEIUI0 U
TPpAAULMSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon denepauuu, MpUpose U
OKPY>KaroLIEH cpelie.

JIn4HOCTHBIE pE3yJNbTAaThl OCBOCHHS ydeOHOTro mpeamera «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH 00YYarONIUXCsl pyKOBOJCTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UILIMEN JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTALIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXACHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JIEATEIIBHOCTH B MPOIECCE pealn3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEHHOU IESITENHLHOCTH, B TOM YHCJIE B YACTH:

1) rpamxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCcsl Kak aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaXEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M IMO3HABATENIbHBIX 3a/a4, BBIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYHUTHIBATH B CBOUX JEUCTBHUSX HEOOXOJMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKACHUSMU, KyJIbTYPHBIMHU LIEHHOCTSAMHU U
COLIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX ¥ HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHUTEIBHOTO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB MpHU OOCYXKIECHUU CIHOPHBIX BOIPOCOB
OHOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JNEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA, YBAXXEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEPE]
Ponunou, ropmoctu 3a CBOM Kpai, CBOXO PoauHy, CBOM $S3bIK U KYJBTYpY,
MIPOLIOE M HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEAUIO U MaMSTHUKAM MPUPO/IbI,
JNOCTHXEHUSM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX Y4YEHBIX B CTAHOBJIEHHUE U
pa3BuUTHE OWOJOTMH, MOHUMAHUS 3HA4YE€HHs] OMOJOTMM B IO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyKeHHUI0 u 3ammurte (OrTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEICHUS;

CIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAaHUE JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO Oy IyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS ILEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaponioB Poccuu;

4) 3cTeTH4eCKOr0o BOCIIUTAHMS

ACTETUYECKOE OTHOILEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHUE YMOIMOHATIBHOTO BO3/ICMCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnuyeckoro BocnuTaHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbS U
IMOLUOHAIBHOTO 0J1ar0MOTyYH:

MOHMMAHUE W peanu3anus 300pOBOTO U Oe3omacHOro oOpa3a >XKHU3HU
(3mopoBOoe  TUTaHWE, COOJIOJICHWE TUTMEHWYECKHX TMPaBWJI ©  HOPM,
cOaIaHCUpPOBAHHBI PEXUM 3aHSATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpPEHKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (DU3UUECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAHUE 1EHHOCTH NpaBUJl HHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYaIIUSX, YTPOKAIOMIUX 3IOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yMOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIECHHOCTH MaCTEPCTBA, TPYAOTIO0HE;

FOTOBHOCTb K AKTUBHOM JEATENIBHOCTA TEXHOJOTHUYECKOW M COLUAIBHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHSATH TAKYIO JIESITEIbHOCTD;

WHTEPEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U pearr30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHWI0O M C€aMOOOpa3OBaHMIO Ha
MPOTSKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS:

OKOJIOTHYECKH IEJIECO00pa3HOE OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHMUS;

MOBBIIICEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX TMOCJIEACTBUM IS
OKPYXKaIOLIEH CPebl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TMyTed uxX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU U3YyUYEHUU OUOIOTUU
3HaHWST W YyMEHUS TPU PEIICHUH TPoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIONb30BaHUEM  (COOJIIOICHUE  MPaBWJ  MOBEICHUST B MPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAax, OXpPaHy BHJIOB,
IKOCUCTEM, OHOChEphI);



AKTUBHOE  HEMNPUITUE JIEUCTBHM, NPUHOCIIIMX BpEI  OKPYKAOLIEH
OPUPOAHON Cpele, YMEHHE IPOrHO3UPOBATH HEOJIArONpPUATHBIE SKOJOTMYECKUE
IIOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U NPEIOTBPAILATD HUX;

HaJIM4HME PA3BUTOIO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYPBI,
OIBITA NEATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMeHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K Y4AaCTHIO B IIPAKTHYECKOMN JESITEIBHOCTH DKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OpMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOIECTBEHHOM MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KyJbTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIFOAbMU U IIO3HAHUS MUPA;

NOHMMaHUE crneuuUuKy OHONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(GOopMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIETOCTHOTO
IpECTaBICHUsT 00 OKPYXKAIOLIEM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEIOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH MpodsieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3ALINU:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3/JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IPOOJIEMBbl  pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MyTeH BbIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
o0OecrieueHHss  Iepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAaHUIO TMPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJyYEHUM OMOJOTMYECKMX 3HAHUW B LEJX
NOBBILIEHUS] OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKIMOHAJIBHON IPaMOTHOCTH OOydYarommxcs, GopMupyemoi
IpU U3y4eHUH OUOJIOTUH;

IIOHMMAHHUE CYLIHOCTHM METOAOB IO3HAHUS, UCIOJIB3YEMbBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yacMble 3HaHWs MJI1 aHauu3a Hu
OOBSICHEHUS SABJICHUI OKPY’KAIOLIET0 MUpa U MPOUCXOJALIMX B HEM M3MEHEHMH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAay4HbIX (AKTOB HU
VMMEIOIIMXCS JAHHBIX C LIENbIO MTOJTYyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKHUE 3HAHUS IS
pelieHns Ipo0yieM B PeasIbHBIX )KMU3HEHHBIX CUTYalIMX;

OCO3HaHUE I[ICHHOCTH HAy4YHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIOCOOHOCTh K  HENpPEpPHIBHOMY  0Opa30BaHUIO |
caM000pa30BaHNI0, K AKTHUBHOMY IMOJyUYEHHIO HOBBIX 3HAHUM MO OHOJOTHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMS ydyeOHOro npeamera «buomorusy»
BKJIIOYAIOT: 3HAUYUMbIEe i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyUaOIIUXCA
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHble MOHSTHS, OTPaXKAIOIINe
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOIOB TMO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MpolLiece,
cucTeMa, Hay4dHbIM (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHUE,  HaONIOJEHHWE, U3MEpPEHHe,  OKCIEPUMEHT U  JAPYTHUX),
yHUBEpCaJbHble Yy4eOHble JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHHUKATHBHBIE,

pEryJsTUBHbIE), oOecreynBarome dbopmupoBaHue (GyHKIMOHATBHOM
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUMH OOYy4YaromMXCs, CIOCOOHOCTH
oOy4armuxcs UCIIOJIb30BATh OCBOEHHbIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33pEHYECKHE 3HAHWS W  YHUBEpCaldbHbIE Yy4YeOHBIC JCHCTBUS B
MO3HABATEILHOU U COLIMAIBHOM MPaKTHKE.

MertanpenMeTHble Pe3yJbTaThl OCBOCHHSI MPOrPaMMbl CPEIHEr0 OOIIETro
00pa3oBaHMs TOKHBI OTPAXKATh:

OBaanenne YHHBEpPCATbLHbIMU yueOHbIMH NMO3HABATEJIbHBIMHU
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aKTyalM3upoBaTh  MpodlieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Kiaccuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpPHbIC NMPU3HAKH, YCTAHABIMBATH
CBSI3U C JIPYTUMHU MOHSATUSAMH );

ONpPENCIISATh LENIH ACATEIbHOCTH, 3a/laBasi NapamMeTpbl W KPUTEPUU UX
JTIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTU C ITOCTABICHHBIMHU 1EJISIMU;

WCITOJIH30BaTh OMOJIOTUYECKHUE TTOHSATUS JUTsl OOBSICHEHUS (DAKTOB M SIBICHUMN
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKUE pPACCYXXJeHUs (MHIYKTUBHBIC, JI€IyKTUBHbBIC, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SIBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpencTBa TUTSt MpEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTaxX, a



TakK€  NPOTHUBOPEUHMI  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIAaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaan3a HWMEIOIIUXCS
MaTeprajIbHbIX U HEMaTEpUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B AESITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEICTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE IIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METOJI0B PELIEHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IIO3HAHMSI,

UCIIONIb30BaTh pa3jMyYHble BUABl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M NPUMEHEHUI0 B YYeOHBIX
CUTYaLUsX, B TOM YKCJIE NP CO3aHUH YUEOHBIX U COLMATbHBIX IPOEKTOB;

(opMHUPOBATH HAYUHBIM TUI MBILUICHUS, BIa€Th HAYYHOU TEPMHHOJIOTHEN,
KJIFOYEBBIMU MTOHATUSIMHU U METOJIaMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESTEIIbHOCTH U KU3HEHHBIX CUTYAIIHUIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHbIE CBSI3M U aAKTyalIU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ pEelIeHUs, HAXOAUTh apryMEHThl Ul JOKa3aTesIbCTBA
CBOMX YTBEPXACHUMN, 3a71aBaTh apaMETPbl U KPUTEPUU PEILICHNUS;

aHAJIM3UPOBAaTh TMOJYYEHHBbIE B XOJE€ PpELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
yCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATh LIEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPENy;

yMETh MEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JIACTH
KU3HECATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIIBUTAaTh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE TOIXOJbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) pabora ¢c naopmanuei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMALUU (TEKCTE yueOHOro
nocoOusi, Hay4YHO-IOMYJSIPHOM JsuTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MIPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

(GhopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJISI BBIMOJHEHUS YUEOHBIX
3ajay;

mpUOOpETaTh OMBIT KCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTHBHOTO MCITOIH30BAHUS PA3INYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMajbHyr0  (opMy  MNpeAcTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, Tpauku, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
" JIpyroe);

UCIIONb30BaTh HAYYHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
ouosiornyeckod uHQoOpMarMen: TPUMEHATh XUMHUYECKHE, (QU3HYEeCKUe U
MaTE€MaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIONb30BaTh M MPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BJIAJCTh  HABBIKAMH  PAClO3HABaHWS W 3aUTHl  WHOOpMAaIuH,
nH(pOpMAIIMOHHOM 0€301TaCHOCTH JTUYHOCTH.

OgyaieHHe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) oO61enme:

OCYIIECTBIISATh KOMMYHHUKAITMHU BO BCeX c(hepax )KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WU JIUCKYCCHM IO CYUIECTBY OOCYXKIaeMOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCHUTEJIbHO BBIMIOJIHEHUS Mpe/iaraeMoun
3a/1a4d, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3UIMHI JIPYTUX YYaCTHUKOB
JMajora WA JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOIICHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUi,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJICUCTBHS, MTOHUMATh
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYJILHON
paboThI MpH PEIICHUH OMOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJEHCTBUS MPU PEIIeHUH YUeOHOMU 3a/1au;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € y4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaXKJIOTO WieHA KOJUICKTUBA;



IPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacmpenenatb pojid ¢ Y4E€TOM MHEHHH Y4YacTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHO pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M Ka)XJOTO y4YaCTHHKAa KOMAaHIbl B
001t pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHWBATh WJAEH C TO3ULHA HOBH3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBjafeHne YHMBEPCANbHBIMH PeryJasaTUBHBIMU AeHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABICHHUS NOpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YYEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIeBblE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYINKAaxX IO OTHOLICHHUIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIISITh MO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
npo0semMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalLUsX;

CaMOCTOSITENIbHO  COCTaBJSATh IUIAaH pEIICHHs MpoOJeMbl C  yu&ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEATNOYTEHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalLIUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OIIEHHBATh TPUOOPETEHHBIN OIIBIT;

Ccroco0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYIULIUU B
pa3HBIX O0JacTAX 3HAHMM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B NIESTEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh  HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HMX PE3yJIbTATOB U
OCHOBaHMi, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JJI1 OLEHKU CUTyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OIIEHMBAaTh PUCKHM WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYTMX IpU aHaIU3€ pe3yJbTaTOB
NEeATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTUBBI W apryMEHTbl JPYIMX IpU aHalu3e pe3yJbTaToOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYI'UX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULMH IPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTHble pe3ynpTaThl OocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue it yaueOHoro npeamera «buonorusn»
HAy4YHBIC 3HAHUSA, YMEHUS U CHOCOOBI IEUCTBUN MO OCBOCHMIO, MHTEPIPETAIINH U
IpeoOpa30BaHNIO 3HAHUM, BUIBI JEATEIBHOCTH IO MOJIYYEHHIO HOBOIO 3HAaHUS U
IPUMEHEHUIO 3HAHUM B Pa3iMuYHBIX y4E€OHBIX CUTYyalUsX, a TaKKE B PEaJIbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosornei. B mporpamme mnpenMeTHble
pe3yJIbTaThl MPEICTaBICHBI 10 TOJaM 00yUYEeHHUSI.

[TpenMeTHbIe pe3ysbTaThl OCBOEHUSI yueOHOro mpeameta «buonorus» ¢ 10
Klacce JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE M POJIM OMOJIOTMU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHHM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpPa U HAy4YHOTO MHUPOBO33DEHHMS, O BKJIAJAE POCCUUCKUX U
3apyOeXKHBIX YyU€HBIX-OMOJIOrOB B pa3BUTHUE OHOJOTUH, (YHKIUOHATHHOU
IPAMOTHOCTH Y€JIOBEKA JIJIS PEILCHNUs KU3HCHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COAEpKAHME OMOJIOIMUECKUX TEPMHHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB M IMpPEeBpaIlCHHE
JHEPrUM), TOMEOCTa3 (CaMOperyJisilys), YPOBHEBAsE OPraHU3aLUs JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEACHNE (PETIPOTYKIHS ), HACIEICTBEHHOCTh, U3MEHUNBOCTD, POCT U
pa3BUTHE;

yMEHHE H3/araTb OWOJIOTMYECKHUE TEOpUu (KJIETOYHasd, XpOMOCOMHas,
MyTallMOHHAsl, ILIEHTpaJibHas JIOTMa MOJIEKYJSIpHON Owuosoruu), 3axoHbl (I
Menpens, T. Moprana, H. 1. BaBuiosa) u ydenus (o meHTpax MHOroo0Opasus u
MPOUCXOXKIECHUs KyJIbTYpHBIX pactennii H. M. BaBuioa), onpeaensaTs TpaHUIIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BJaJIeTh METOJAaMH HAYyYHOTO TIO3HAHMS B OMOJIOTUHU: HAOIIOACHHUE U
ONIMCAaHMUE JKMUBBIX CHUCTEM, IPOLECCOB U SBJICHUM, OpraHU3alus WU IPOBEICHUE
OMOJIOTMUECKOTO  DKCIEPUMEHTa,  BBIABI)KEHHWE  THUIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE I0JYYEHHbIX



pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU TOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJICIATh CYLUIECTBEHHBIEC MPU3HAKUA BHPYCOB, KJIETOK MPOKAPUOT U
JYKapuoT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB U IPEBPALEHUS 3HEPIUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHs, WHIUBUAYaJbHOTO pA3BUTHUA OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh IOJIyYE€HHbIE 3HAHUS I OOBSCHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI MPUHATUS NPAKTUUYECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C IeJbpl0 oOecreyeHus Oe30M1acCHOCTH CBOEro 3/I0pOBbSl U 30POBbS
OKPYKaIOIIMX JIIOACH, COOJII0IEeHNsI HOPM I'PaMOTHOTO TIOBEICHUS B OKpPYKarOIIen
IPUPOJHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTH)KEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui PalUOHAJIbHOTO
IPUPOIOTIOIB30BAHUS;

yMEHHE pellaTh »JJIEMEHTApHble TEeHETHYECKHe 3aJaud Ha MOHO- H
IUTUOPUIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJelIOBaHUE, COCTaBISATH CXEMBI
MOHOTMOPH/IHOTO CKpEIIMBAaHMs JJIs MIpeICKa3aHUsl HAcJIECJOBAHMS NPU3HAKOB Y
OpraHHU3MOB;

yYMEHHE BBIMOJIHATH J1a0OpaTOPHBIE M MpPaKTHYECKHEe pPadOThI, COOIIOAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OPMALIUIO
OMOJIOTMUYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO0 IICEBJIOHAYYHBIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBAa MACCOBOM MH(OpMaLMK, HAYYHO-IIOMMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUN B OMOJIOTHH,
MEAMUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCBMEHHBIE M YCTHBIE COOOIIEHMUS,
0000111251 OMONOTMYECKYI0 MH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATUHHBIN armapar OUOJIOTHH.

[IpenMeTHbIie pe3yabTaThl OCBOEHUS yueOHoro mpeameta «buonorus» ¢ 11
Kaacce JOIKHBI OTPAXKaTh!

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HayYHOTO
3HAHHUS E€CTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeXKHBIX YyU€HBIX-OMOJIOrOB B pa3BUTHUE OHOJOTUH, (YHKIUOHAIHHON
IPaMOTHOCTH Y€JIOBEKA JIJIsl pELICHMs )KU3HEHHBIX 33]1a4;

YMEHHE PACKPBIBaTh COAEpKAHME OMOJIOrMUECKHX TEPMHHOB M IOHSITHIA:
BUJ, TIOIYJIALNS, T€eHO(OH, IBOIIOLMS, ABMXKYIIME CUIIBI ((PAKTOPBI) IBOJIIOLNH,
IPUCIIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHUCTEMa, MPOAYUEHTHI, KOHCYMEHTBI, PEIyIeHThl, UEeNH IHTaHUS,
AKOJIOTHYECKas pamMua, OMoreoenos, onocdepa;

yMEHUE Wu3JaraTh OWOJIOTHYECKHWE TeopuH (dBOJIONMOHHAs Tteopus Y.
JlapBuHa, CHHTETHYECKas TEOPHs DBOJNIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTU
(3apoapiieBoro cxoiactBa K. M. Bbopa, uepenoBaHusi TJaBHBIX HANpaBICHUA U
nyteit sBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPENeNSITh TPAHUIIBI HX PUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
ONHMCAaHUE JKHUBBIX CHUCTEM, MPOIIECCOB U SBJICHHIA, OpPTaHU3AIMs W TPOBEACHHE
OMOJIOTHMYECKOTO  DKCIIEPUMEHTa,  BBIBIDKCHHWE  THIOTE3bl,  BBISBIICHHE
3aBUCUMOCTH MEXKIy HCCICAYEeMBbIMU BEIUYMHAMH, OOBSICHEHUE IOyYECHHBIX
pe3yJIbTaTOB, WCIIOJNB30BAHHBIX HAYYHBIX TOHSATHH, TEOPUH W 3aKOHOB, YMEHUE
JieNaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICISATh CYIICCTBEHHBIE MPU3HAKH CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, IMOMYJISIIHUNA, TPOMYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeOEHO30B W JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACHEIACTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOICHHOCTH
OpPTaHW3MOB, JEUCTBUSA DJKOJOTHYECKMX (PAKTOPOB HA OpPTraHU3MBI, TEpeHOca
BEIIECTB W TIOTOKAa DHEPTMH B JKOCHCTEMax, aHTPONOTECHHBIX HM3MCHCHHHA B
IKOCHUCTEMAaX CBOEH MECTHOCTH, KPYroBOPOTa BEHIECTB M OHOTEOXUMHYECKUX
IIUKJIOB B Onocdepe;

yYMEHHE TPUMEHSTh TMOJyYCHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
MIPOIIECCOB W SIBJICHHA, /ISl MPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPY’KaIOUIHX JFO/ICH, COOIIOICHHSI HOPM IPAMOTHOTO TIOBEJICHHUS B OKPY KAIOIICH
NPUPOAHON cpelle, NMOHMMAaHWE HEOOXOIUMOCTH HWCIHOJIb30BAHUS JIOCTHIKCHHIA
COBPEMEHHOW OMOJIOTHH /ISl PAllMOHAIBHOTO TPUPOIOTIOIH30BAHMS;

yYMEHHE pelaTh dJIeMEHTapHbIe OMOJIOTMYECKUe 3a7aud, COCTABIIATH CXEMBI
MEPEHOCa BEIIECTB U IHEPTHUH B IKOCUCTEMAaX (LI MUTAHUS);

YMEHHUE BBHINONHATH Ja0OpaTOpPHBIE M MPAKTHYECKHE pPadOThI, COOIIONATH
npaBuiia npu padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BAHUEM;

yMEHHE KPUTHUYECKH OIEHUBAaTh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUS W3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MacCOBOW MH(OPMAIINHU, HAYUHO-TIOMYJISIPHBIE
MaTepualibl),  pacCMaTpUBaTh  [JIOOAIbHBIE  JKOJIOTMYECKHE  MPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO MO3HUIIUIO;

yMEHHE CO3/laBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIICHMUS,
0000mas 6uoorHUecKy0 MHGOPMAIUIO U3 HECKOJBKUX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN arnmapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢possbie)
Ne i/mm Konrpoabnsie IIpakTuueckue
NMPorpaMmbl Bceero o0pa3oBaTe/bHbIE
padoThbI padoThl
pecypchbl
Bbu6nmuoreka [JOK
2 0.5
! buosorus kaK Hayka https://m.edsoo.ru/7f41¢292
2 JKuBbIe CHCTEMBI U KX OpTraHU3aINs 1 bubmorexa HOK
P H https://m.edsoo.ru/7f41¢292
3 X YEeCKHU COCTaB U CTPOCHUE KISTKU 8 1 bubmorexa [TOK
uMH P https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 PKHM3HENCATELHOCTE, KIIETICH 6 https://m.edsoo.ru/7f41¢292
5 PazmHOXeHME 1 MHIMBUYyaIbHOE PA3BUTHE 5 1 bubanorexa HOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTH M H3MEHYNBOCTH g 15 Bbu6nmuoreka [JOK
OpraHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OHMOTEXHOIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
1
8 Peseproe ppews https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 4




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHme pa3aesioB H TeM uudpoBLIe
Ne i/m P Kontpoabnbie  IIpakTnueckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Bbu6nmuoreka [JOK
! IBOJIONMOHHAS GHOOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3nukHOBEeHME U pa3BUTHE )KU3HU Ha 9 0.5 bubmmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl B OKpY’KaloIas cpeaa 5 1 bubmorexa LIOK
p Py = pe https://m.edsoo.ru/7f41cc74
Bbu6nuoreka [JOK
4 Co00111eCTBa U DKOJIOTUTUYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/7f41 74
Bbu6nuoreka [JOK
2
> Pesepsroe Bpems https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 2.5




INOYPOYHOE IIVTAHUPOBAHUE
ID 3441140 106 KJIACC llarnasin Mapuna AJibOepTOBHA

KoanuyecTBO 4acoB

Ne DJIeKTpOHHbIe HU(pPOBbIE
Kontpo IpakTnye Aara
n/ Tema ypoka Bce fAata oGpa3oBaTejbHbIe
JbHbIE CKHE IJIaH
1 ro dakr pecypcebl
padoTbI padoThbI
bubmunoreka LIOK
buonorus B cucreme Hayk 1 6.09 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUS )KUBOU PUPOIBI.
[TpakTruyeckas padora Ne 1 «Vcrons3oBaHue ! 0.5 13.09 bu6nuorexa LIOK
pa3IUYHBIX METOAOB IIPU U3YyUYECHUN ' ' https://m.edsoo.ru/863e¢6122
OMOJIOTMYECKIX 00BEKTOBY
buonornueckue cucremsl, NpOLECCHL U UX ! 20.09 bu6nuoreka [IOK
U3y4eHUE ' https://m.edsoo.ru/863e6564
XuMHYECKUN COCTaB KJIeTKU. Boja u ! 27.09 bubnuoteka [JOK
MHUHEpaIbHbIE CONH ' https://m.edsoo.ru/863e674¢
bu6 OK
benku. CocTaB u cTpoeHue OEIKOB 1 04.10 nosmorexa 11
https://m.eds00.1ru/863e6b72
depMeHThI — OHOJOTHYECKHE KaTaTu3aTophI.
JlaGopatopnas padora Ne 1 «M3y4enue bu6nuorexa LIOK
. 1 0.5 11.10
KaTaJTUTHYeCKON aKTUBHOCTH (DepMEHTOB (Ha https://m.eds00.1ru/863e6b72
MpUMEpE aMUIIa3bl UK KaTalas3bl)»
Vraesonnsl. JIunuabl 1 18.10 but6mmoreka [IOK




https://m.eds00.ru/863¢6870

bu6mmoreka [IOK
8 H .ATOD 25.10
YIJICHHOBHIE XHCIOTR! https://m.edsoo.ru/863e6d5¢c

9 HcTopus n metoas! nzyueHus kierku. Knerounas 08.11 bu6nuorexa [IOK
TeOpHUst ' https://m.edsoo.ru/863e6e88

10 Kinertka xak 1ieocTHas )KuBas cucTeMa 15.11
CtpoeHne 3yKapuoTHYECKON KIIETKHU.

Jlaboparopnast pabota Ne 2 «M3yuenue cTpoeHust bubmmoreka [JOK

11 KJICTOK PaCTEHUH, )KUBOTHBIX, TPHOOB 1 OaKTepuid 0.5 22.11 https://m.edso00.ru/863e6£f0
[10J MUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpenaparax https://m.edsoo.ru/863¢716¢
U UX ONHUCAHUE)

but6mmoreka [IOK
12 06 0 29.11
MCH BEHIECTE HITH METaboTHSM https://m.eds00.ru/863e766¢
bubmunoreka LIOK

13 o . X 6.12

OTOCHHTES. ACMOCHITES https://m.edso00.ru/863e7c¢98
bubmunoreka LIOK

14 6] i 00 13.12

HEPTETHHCCIIH 0OMEH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UKIT KIETKHU. JleeHne KIeTKH.

15 Murto3. Jlaboparopnas padota Ne 3 «Habnronenue 0.5 50.12 bubnmoreka [JOK
MHTO3a B KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha ’ ' https://m.edsoo.ru/863e7dc4
TOTOBBIX MUKpOIIpenapaTax»

16 buocuntes 6enka. Peakuust MaTpuyHOTO CHHTE3a 27.12 BrbmaoTexa IIOK
https://m.edso00.ru/863e796¢
but6mmoreka [IOK

17 Tpanc — OunocunTe3 Oenka 10.01

PATCIAIIA HOCHHT . https://m.edsoo.ru/863e796¢

18 Hexnerounsie popMbl )KU3HU — BHPYCHI 17.01 Bu6muotexa [JOK




https://m.edso0.ru/863¢7540

bu6mmoreka [IOK

19 ®opMbI pa3MHOXKEHHS OPTaHU3MOB 24.01 https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e83 1e
but6mmoreka [IOK

20 Meii 31.01

eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK.

)1 OmnonorBopenue. JlabopatopHas paborta Ne 4 0.5 07.02 bu6nuoreka [IOK
«M3ydyenne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX ' ' https://m.edsoo.ru/863e81b6
MUKpOIpenaparax»

bubmunoreka LIOK
22 14 14.02
FHBIAYRILHOC PRSBITHE OPTAHIMOB https://m.edsoo.ru/863e8436

3 I'eHeTnka — Hayka O HacCJIEICTBEHHOCTH U 21,02 Bu6muotexa [JOK
M3MEHYUBOCTH ' https://m.eds00.ru/863e862

4 3aKOHOMEPHOCTH HACIEAOBaHUS TPU3HAKOB. 28.02 bu6nuoreka [IOK
MoHOTrHOpHIHOE CKPEIUBAHUE ’ https://m.edsoo.ru/863e¢8878

)5 JluruOpuaHoe CKpemuBaHue. 3aK0OH HE3aBUCHMOTO 07.03 bu6nuoreka [IOK
HACJIEA0BaHUs [IPU3HAKOB ' https://m.edsoo.ru/863e89a4
CuerieHHOE HaclleZJOBaHUE MTPU3HAKOB.

Jlabopartopnast pabora Ne 5 «M3yuenue
but6mmoreka [IOK

26 PEe3yIBTaTOB MOHOTHOPHIHOTO U TUTHOPHTHOTO 0.5 14.03

https://m.eds00.1u/863e8c60
CKpEIIMBAHUS Y IPO30(HITBI Ha TOTOBBIX
MUKpOIpenaparax»

7 I'eneruka nona. HacnenoBanne mpu3HaKoB, 21.03 bubnuoteka [JOK
CIIETIJICHHBIX C ITOJIOM ' https://m.edso0.ru/863e8c¢60

28 NsmenunBocts. HenacnencteeHHass N3MEHYUBOCTD. 0.5 04.04 but6mmoreka [IOK




Jlabopartopnast pabota Ne 6. 3yueHue
MOJIU(UKAMOHHON U3MEHUYUBOCTH, IOCTPOEHHE
BAPUALIMOHHOTIO Psifia U BAPUALIMOHHON KPUBOW»

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

Hacneacreennas usmenunBocts. JlaboparopHas

29 pabora Ne 7. « Ananu3 MmyTarnuii y 1po30¢uisl Ha 1 0.5 11.04 bubmorexa HOK
https://m.edsoo.ru/863e8efe
TOTOBBIX MHKPOTIpErapaTax»
30 I'eneTnka JyenoBeka 1 18.04 bubmuorexa LIOK
https://m.edsoo.ru/863e8d78
PesepBubIil ypok. O6001IEHNE TIO TEME
31 «HacnencTBeHHOCTE U UBMEHYUBOCTD 1 18.04
OpraHu3MOB)
but6mmoreka [IOK
2 25.04
3 Cenexn Kax nayia u npouece 1 https://m.eds00.ru/863¢9214
3 MeTo1bl U JOCTUKEHHUSI CEIEKLIMU PACTEHUN U ! 16.05 bu6nuoreka [IOK
JKUBOTHBIX ' https://m.eds00.ru/863¢9214
bu6mmoreka [IOK
34 b 23.05
MOTEXHOJIOTUS KaK OTpacib MPOU3BOACTBA 1 hitps-//m.cdsoo.rw/863¢9336
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4

IIporpamma paccuurana Ha 34 yaca. BeinoJsinsiercsi 3a
33, T. K. 1 ypoK BbINAJ HA NPA3AHUYHBIN JeHb




IHOYPOYHOE IINTAHUPOBAHHUE

ID 3441140 11 A KJIACC larunassn MapuHa Ab0epToBHA

(haKTOpHI) SBOTIOINH

Ne KoanuectBo yacos
DJIEKTPOHHbIE
Hara uugposbie
n | Tema ypoka KonTtpoabHsbie IIpakTH4eckune
Bcero U3y4eHust o0pa3oBaTejbHbIE
/ padoThI padoThbI
. pecypchbl
DBOJIIOLMS U METOJIBI €€ bubmorexa [IOK
1 1 05.09.2024 https://m.edso0o.ru/863ea20
W3Y4YCHHUS .
HcTopus pa3Butus bu6nuorexa [IOK
2 npeACcTaBICHUN 00 1 12.09.2024 https://m.eds00.ru/863¢957
3BOJIIOLIAA 0
Bbubmunoreka LIOK
3 MUuKpO3BOTIOIHUS 1 19.09.2024 https://m.edso00.ru/863¢9¢1
€
[Monmynsums kax
JJIEMEHTapHas €AUHUTA
BHJIa ¥ DBOJIIOLINH. bubnuoteka [JOK
4 Jlaboparopnas padota Ne 1 0.5 26.09.2024 https://m.eds00.ru/863¢99¢
1 «CpaBHeHUE BUIOB I10 6
MOP(OJIIOTHIECKOMY
KPUTEPUIO»
JIBYOKYIIIHE CUTTBI bubnmoreka [JOK
5 (3;1eMeHTapHbIe 1 03.10.2024 https://m.edsoo0.ru/863e9da

4




EcrecTBenHsbIi 0TOOp U

10.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/863e9ed

ero (popmel 0
Pe3ynbpTarsl HBOIIONMN:
MIPUCTIOCOOJICHHOCTh
OpTaHU3MOB U
BUZI000pa3oBaHue.
Jlaboparopnas pabota Ne bubmorexa HOK
7 h 0.5 17.10.2024 https://m.edso0o.ru/863e9fd
2 «Onucanue R
MPUCTIOCOOTICHHOCTH -
opraHusmMa u €€
OTHOCHUTEIILHOTO
XapaKTepay
Hanpapnenus u mytu bubnnorexa LIOK
8 P Y 24.10.2024 https://m.edsoo.ru/863e9¢1
MaKpO3BOITIOIIUU .
9 Heo6paTumocTsb 07.11.2004
ABOJIIOLIUH
10 Hcropus )I(IjI.BHI/I Ha 3emie 14.11.2024
Y METOJIbI €€ U3yUeHus
I'unotessl bubmunoreka LIOK
11 MIPOMCXOXKICHHS )KU3HU 21.11.2024 https://m.edsoo.ru/863¢ea5a
Ha 3emiie 6
PasButue xnu3Hm Ha Bbubmunoreka LIOK
12 3emie 1Mo 3pam u 28.11.2024 https://m.eds00.ru/863eabb
nepuo1am S
13 OcCHOBHBIE 3TAIIbI 0.5 05.12.2024 bu6mmoreka [IOK




HBOJIIOLIMU
PacTUTEIHHOTO U
KUBOTHOTO MHUpa.

[TpakTuyeckas pabora Ne

1 «3yuenne
HCKOIIAEMBIX OCTaTKOB
pacTeHuil ¥ KUBOTHBIX B
KOJIJIEKIHSIX

https://m.edsoo.ru/863ea8b
c

CoBpemeHHas cucrema

Bbubmunoreka LIOK

14 12.12.2024 https://m.edsoo.ru/863ea48
OpraHUYECKOTO MUpa .
DBOJIIOLIHS YEJIOBEKA bubmmorexa [IOK

15 1 19.12.2024 https://m.edsoo.ru/863eac2
(a"TpOTIOTEHE3) .
JIBMOKyILIME CUTIBI bu6nuorexa [IOK

16 (paxTopsr) 26.12.2024 https://m.edsoo.ru/863cad4
aHTPOIIOTCHE3a 4

17 OcCHOBHBIE CTaANU 09.01.2025
ABOJIIOIIMN YEJIOBEKa
UYenoBeyeckue pacsl U bubmuoreka [{OK

18 MIPUPOJIHBIC alalITAIUH 16.01.2025 https://m.edsoo.ru/863¢caca
JeJI0BeKa 2
Pe3epBHbIii ypoK.
O6001meHue mo Teme

19 «BO3HUKHOBEHHE U 23.01.2025

pa3BHTHE KU3HU HA
3emien




20

DKOJIOTHSI KaK HayKa

30.01.2025

21

Cpenpl oOuTaHus u
9KOJIOTHYECKHE (PaKTOPHI

06.02.2025

bubmunoreka LIOK
https://m.edsoo.ru/863ecafec

22

AbunoTtnueckue GpakTopbl.
JlaGopatopnas paborta Ne
3. «Mopdomnorndyeckue
0COOEHHOCTH PACTCHHI
U3 Pa3HBIX MECT
oOUTaHU.
Jlaboparopnast pabota No
4. «Bnustnue cBera Ha
POCT U pa3BUTHE
YepEeHKOB KOJIeyca

0.5

13.02.2025

bubmunoreka LIOK
https://m.eds00.ru/863eb10
€

23

buotnueckue GpakTops

20.02.2025

but6mmoreka [IOK
https://m.edso00.ru/863eb34
8

24

DKOJIOTHUYECKHE
XapaKTEPUCTUKU
MOMYJIALINH.
[IpakTuyeckas pabora Ne
2 «Ilomcuér maoTHOCTH
MIONYJIALIMM pa3sHBIX
BUJIOB PACTEHUI»

0.5

27.02.2025

25

Coo01ecTBa OpraHNu3MOB
— OHOILIEHO3

06.03.2025

bubmunoreka LIOK
https://m.eds00.ru/863eb46
a

26

OKOJIOTUYECKUE CUCTEMBI

13.03.2025

bubmunoreka LIOK




(?KOCHCTEMBI)

https://m.edsoo.ru/863eb46
a

OCHOBHEBIE IOKA3aTEH

9KOCHCTEMBEL. bubmunoreka LIOK

27 DKOJIOTrHYecKue 1 20.03.2025 https://m.edsoo.ru/863eb5f
nupamusl. CBOMCTBA a
skocucteM. Cykueccus

28 [IpupoaHbie SKOCUCTEMBI 1 03.04.2025
A

g9 | HTPOTOTCHIHE 1 10.04.2025
9KOCHCTEMBI

Bbubmunoreka LIOK

b — 11100

30 | Duochepa — riobarbas 1 17.04.2025 | hutps:/m.edsoo.ru/863ebbS
JKOCHUCTEMA 3eMIIn .
3aKOHOMEPHOCTHU bu6nuoreka [IOK

31 CYILIECTBOBaHUS 1 24.04.2025 https://m.edsoo.ru/863ebd 1
ouochepst 6

1 YenoBedecTBO B ! 15.05.2025
ouochepe 3emn
CocylecTBOBaHHE bubmmorexa [OK

33 Y 1 22.05.2025 https://m.edsoo.ru/863ebal
IIPUPOJBI U YEIOBEUECTBA .

IIporpamma paccuurana Ha
34 yaca. Boinmosiasiercs 3a 33,
33 2.5

T. K. 1 ypoKk BbINajg Ha
NMpa3IHUYHbIN IeHb




YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

* buonorwus / Ilaceunnk B.B., Kamenckuit A.A., Pyomos A.M. u apyrue /Ilon
pen. [Taceunuka B.B., Akimonepuoe o6mectBo «M3marenscTBo

«HpOCBeIHeHI/Ie»

METOJINUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

bu6mmoreka IJOK

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

[Topran POII



AOKYMEHT NOANUCAH
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