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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
onpeeneHus MoIX0/10B K (POPMUPOBAHUIO COIepKaHUSI yueOHOTO IpeIMeTa
«buonorus» cocraBuiM: KoHuentyaiabHble mnonoxenus ProcC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJeH, COAepKaHMs, pe3yJbTaToB OOydeHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOXKEHHUS 00 OOIIMX HENSIX U
OPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpazoBanus B Poccuiickoit depeparuu, a TaKKe IOJOXKEHHUS O
cnenuduke OMoJIoTH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOBI U 00ECTICUCHUH
CYILLIECTBOBAHMS 4YesioBeueckoro obmiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSM,
OIpe/iesieHbl OCHOBHBIE (PYHKIIMU TPOTPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa 1o Ouosoruum Aaé€T MpencTaBiIeHHE O Ielix, 00 oOmen
CTparerud OOydYeHUs, BOCHUTAHUS M PAa3BUTUS OOYYAIOUIUXCS CpEACTBAMU
yueOHoro mnpeamera «buonorus», omnpenenaseT o00s3aTenbHOE NPEIMETHOE
colepKaHUe, €ro CTPYKTypy, paclpenesieHue 1o pa3iejaM M TeMmaw,
PEKOMEHIyEMYIO TOCIIEI0BATEIbHOCTh U3YUEHUsI YUYEOHOr0 MaTepuaia ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€M, JIOTHKU 0OpPa30BaTEIHLHOTO
poluecca, BO3paCTHbIX 0COOEHHOCTEN 00yUYaroInXCsl.

B nporpamMe 1o OHONOrMM TakKe YYHUTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM pe3yjbTaTaM
oOyueHuss B (POPMHUPOBAHMM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIIHLHOM
NeSATEeIbHOCTH/YUEOHBIX JEHCTBUN OOYy4YalOIMMXCAd 1O OCBOCHUIO COJEpKAHUS
OHMOJI0rHYecKOro o0pa3zoBaHusl.

B nporpamme no 6uosoruu (10—11 kmaccel, 6a30Bbli YPOBEHb) peaiu30BaH
MPUHIUI TMPEEMCTBEHHOCTH B HM3yY€HHMHM OHWOJIOrMM, Oyiarojaps 4eMmy B HeEl
MIPOCMAaTPUBAETCSl HAMpPaBICHHOCTh HA pa3BUTHE 3HAHWM, CBSA3aHHBIX C
(opMupOBaHHEM  E€CTECTBEHHO-HAyYHOTO MHUPOBO33pEHUS, LEHHOCTHBIX
OpHEHTALNN JIMYHOCTH, SKOJOTHYECKOI0 MBIIUIEHUS, IPEICTABIEHUNA O 3J0pPOBOM
oOpa3e XM3HM M OEpeKHbIM OTHOILIEHHEM K OKpY’Karolled NpUpPOJHON cpeje.
[ToaTOMy Hapsny ¢ U3ydeHHEM OOIeOMOIOrMYEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHHUH >KMBBIX CUCTEM PA3HOr0 PaHra M CYUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MpOTrpamMMme Mo OMOJOTUHU YAEIEHO BHUMAHHUE HCIIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUW B MOBCEIHEBHOW JKM3HU JIJISl PEUICHUS MPUKIIAIHBIX 3a]1a4y, B
TOM 4YHCle: TPOQUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBAHUM 4YeoOBEKa, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS 9KOJIOTUYECKU
1IeJ1eCO00pa3HOro TMOBEICHUS B OKpYy)Karolled NpUpOAHOW Cpene, aHaau3a
BIUSIHUSA XO3SHUCTBEHHOW JACSITENBHOCTA 4YEJIOBEKAa HAa COCTOSIHUE TPUPOJHBIX U
MCKYCCTBEHHBIX PKOCHUCTEM. Y CHJICHUE BHUMAHMS K MPUKIIATHON HAMIPaBICHHOCTH
ydeOHoro npeaMera «bruoIoTUs TPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECIeUeHUS



YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyaJbHBIX 3aau IIKOJIHHOTO OMOJIOTHYECKOTO
oOpa3oBaHMsI, KOTopas mpeamnojaraeT (GopMUpPOBaHHE Yy  OOydYaOIIUXCS
CIIOCOOHOCTH aJJaliTUPOBAThC K H3MEHEHUSM JUHAMHYHO pa3BHBAIOIIETOCS
COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHe cpenHero o0Omero oOpa3oBaHHUs 3aHMMAET BaXKHOE
mecto. OHa oOecneunBaeT (POPMHUPOBAHUE y OOYYArOIIMXCS IMPENCTABICHUM O
Hay4YHOU KapTUHE MUpaA, paclIupseT U 0000IaeT 3HaHUS O KUBOW MPHUPOLE, €€
OTJINYUTENIBHBIX NPHU3HAKAaX — YPOBHEBOM OPraHU3allMM W JBOJIIOLHH, CO3MAET
yCIOBUSL  JUIA: TIO3HAHWS  3aKOHOB  JKMBOM  mpupoisl, (OpMUPOBAHUSA
(YHKIIMOHAJIBHOW TI'PAaMOTHOCTH, HABBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
KU3HH, DKOJIOTMYECKOTO MBILIUICHMS, IECHHOCTHOTO OTHOILIECHHUS K KUBOM MPUPOIE
U YEIIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  oomero  o0pa3oBaHus,  COLHUAIM3ALNU
oOyuatomuxcs. M3yuenue 6uonorun odecneynBaeT yCiaoBHs A GOPMUPOBAHUS
MHTEJUIEKTYalIbHbIX, KOMMYHHMKAallMOHHBIX W HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HMHTErpanuud OHOJOTUYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PUBHKHU, XUMUU
u reorpaduu. Ha3BaHHbIE NIOJIOKEHUS O IIPEeIHA3HAYECHUH YUeOHOro IMpeaMera
«buonorus» coCTaBWJIM OCHOBY Ul ONPENENICHUS MOJIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUs, TMPEACTaBICHHOr0 B Iporpamme Io
OMOJIOTHH.

Ot60p coxepkanus ydebHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMI KyJIbTypOCOOOpPa3HOIO MOJAXO0Ja, B COOTBETCTBUU C
KOTOPBIM OOy4Yaroluecs: JOJDKHBl OCBOMTH 3HAHUS U YMEHHS, 3HAYUMBIC IS
dbopmupoBaHusi 00IIEH KyJbTYphl, ONpPEACISIONIME aJeKBAaTHOE TOBEJACHUE
YyeJoBeKa B OKpYKarolleld MPUPOJAHOU cpelie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TPAKTHUECKOM AesTenbHOCTH. Ocoboe MEecTo B 3TOH cucTeMe 3HaHWi
3aHUMAIOT JIEMEHTBI COAECPKaHUsI, KOTOPbIE CIy’KaT OCHOBOH Ui (OPMUPOBAHUS
MPEACTABIICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
[EHHOCTHBIX  OpPHEHTAIUSX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHW3alUu
OMOJIOTUYECKOTO 00pa30BaHMUS.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro marepuaina B MPOrpaMMe II0
OMOJIOTHM OCYIIECTBICHO € YY€TOM MPUOPUTETHOTO 3HAYEHHUSA 3HAHUA 00
OTIMYUTEIBHBIX OCOOCHHOCTSX KUBOU MPUPOABI, O €€ YPOBHEBOW OpraHM3aluy U
ABOJIIOIMHU. B COOTBETCTBHUM C ATUM B CTPYKType yueOHoro npenmera «buonorus»
BBIJICJICHBI CIIEYIONINE COAepKaTeabHble TUHUU: «buonorus kak Hayka. MeToibl
Hay4yHOro mno3HaHus», «KieTka xak Ouonornueckas cucrema», «OpraHusm Kak



ouonoruueckas cuctema», «CrucreMa M MHOTOOOpasue OpPraHU4YeCKOro MHUPay,
«OBOJTIOLMS KUBOU NPUPOJIB, « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[enb n3yuenus: yueOHoro npenmera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHCS  3HAaHUSIMU O  CTPYKTYpHO-(GYHKIIMOHAIBHON
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra M NPUOOpPETeHHE YMEHHM
UCIIONb30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JEHCTBUII B OTHOIICHMH OOBEKTOB
’KUBOU MPHUPOJBI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JocTikeHue 1enu u3ydeHus: yuyeoHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00ECIIEUNBACTCS PEIICHUEM CIICAYIOIIUX 3a/1a4:

OCBOCHHME OOYYaIOIUMHCS CUCTEMBI 3HAHUW O OMOJOTUYECKUX TEOPUSX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKallluX OCHOBOU
Uil pOPMHUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O
METO/JaX HAay4YHOIro MO3HaHMs, CTPOEHUU, MHOTOOOpa3Huu U OCOOCHHOCTAX KUBBIX
CHUCTEM PA3HOT0 YPOBHSI OpraHU3allM{, BBLAAIOUIMXCS OTKPBITHIX U COBPEMEHHBIX
UCCIIEJOBAaHUSIX B OMOJIOTHH;

¢opMupoBaHrUe y OOY4YaIOIIMXCSl MO3HABATEIbHBIX, MHTEUIEKTyaJIbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B MPOIECCE aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAy4YHBIX B3IVISIIOB, WAEH M MOJIXOJOB K H3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOIO YpOBHSI OPTaHU3aLUY;

CTaHOBJEHHE Yy oOydarommxcs oOmed KyabTypbl, (PYHKIIMOHAIbHON
IPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATh M OLICHUBATh SIBJICHUSI OKPYKAIOIIErO
MHUpa >KMBOW MPUPOJAbI HA OCHOBAaHMM 3HAHUWA W OMbITA, MOJYYEHHBIX MPHU
M3yYEeHUU OMOJIOTHH;

dopMupoBaHHe y OOYYalOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAUYEHUE
OMOJIOTMYECKUX 3HAHUM B MPaKTUYECKOW JAESITETbHOCTH YEJIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KUBOU
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIICHHUS K HEW, COOTIOICHUS] ITUIECKUX
HOPM IIPU POBEACHUN OMOJIOTHYECKUX UCCIICIOBAHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM JJIs TOBBIIICHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, 411 (GOPMUPOBAHMS HAYYHOT'O MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B IOBCEAHEBHOM KU3HU TS
OLICHKH IOCJEICTBUI CBOEH JAESTENBHOCTH M0 OTHOLIEHUIO K OKPY>KaIOIIeH cpefe,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHME W COOJIOJICHUE Mep NPOPHIAKTHKA
3a00JIeBaHUM.

B cucreme cpemnero oOumiero o6pasoBanusi «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI OOs3aTENbHBIM yUE€OHBIM MPEIMETOM, BXOISAUIUM B
COCTaB IIPEAMETHOMN oOnactu «EcTecTBEHHO-Hay4YHbIE IIPEAMETBD).



Jlst m3ydenust Ononoruy Ha 6a30BOM YPOBHE CPEHETO 001Iero o0pa3oBaHus
orBoauTcs 68 wacoB: B 10 kimacce — 34 vaca (1 gac B Hememo), B 11 kimacce — 34
gaca (1 qac B HEJIETIIO).



COILEPKAHUE OBYUYEHUSA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIECTBEHHBIMU, TEXHUYECKUMH U
JAPYTUMH €CTECTBEHHBIMH HayKamHu, (uiiocodueit, STUKOM, 3CTETUKON U MPaBOM.
Pons Ouonorun B (HopMUpPOBaHMM COBPEMEHHOW HAy4YHOW KApTUHBI MUDA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOM MPUPOIBI (HAOIIOEHUE, SIKCIIEPUMEHT, OITMCaHUE,
U3MEpeHue, KiIaccupuKalus, MOJETUPOBaHUe, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

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

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHble U MpaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcmonp3oBaHHE pa3IWYHBIX METOJIOB MPH
M3Y4YEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

JKusble cucTembl (OMOCUCTEMBI) KaK MpeaAMET U3ydeHus: ouonoruu. OTinune
KUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U X pa3HOOOpa3ue. YpOBHU OpPraHHU3aIlUd OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAaHEBbIA, OPTraHU3MEHHBIM, MOMYJIAIIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKU ), OMOCEPHBII.

JlemoHcTpanum:

Tabnuibt 1 cxembl: «OCHOBHBIEC PU3HAKH KU3HWY», « Y POBHU OpraHU3aIlluN
KUBOU MPUPOABD.

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTAB KIIETKH. XHMHWUYECKHE DJIEMEHTBI: MaKpPODJIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHHEpaJIbHBIX BellecTB B kieTke. [lomnepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHe OeTKOB. AMUHOKHCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble 1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJIeKyJbl (TIepBUYHAs, BTOPUYHAS, TpETUYHAS U
YeTBEPTUYHASl CTPYKTypa). XHUMHYECKHME CBoOilcTBa OenkoB. buonornueckue
byHKIIAN OEJIKOB.



depmenTsl — Owonormyeckue Karanuzatopel. CtpoeHue depmeHTa:
aKTUBHBIM 1eHTp, cyOcTpatHas cnenupuuHocTs. KodepmeHntsl. ButaMuHbL.
OTnuuust PepMEHTOB OT HEOPTaHMYECKUX KaTalIU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapuabel - (caxaposa, JaKTo3a) M mojucaxapuibl  (Kpaxman, TJIMKOTEH,
1esutoo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlumuaer:  Tpurauuepuabl, ¢Gocomunuasl, crepounsl. [mapoduIbHO-
ruipodobHbie  cBoiicTBa. buonornueckue Gynkumu aunuaoB. CpaBHeHHe
yIIEBOAOB, OCJIKOB U JIMIHUIOB KaK UCTOUHUKOB YHEPTUHU.

HykneunoBesie xkwucinorel: JHK u PHK. Hykineotuasi — MoOHOMEpBI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenne u ¢pynxuuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIUU.

[utonorus — Hayka o kieTke. KnetouHast Teopusi — mpumep B3auMOJICHCTBUS
ujeil 1 paKkToB B HAYYHOM MMO3HAHUU. METO/Ibl U3YUEHUS KIICTKU.

Knerka kak 1enoctHas >kuBas cuctema. OOmme NpU3HAKH —KIIETOK:
3aMKHyTasi HapyxHas mMeMOpana, monekysbl JIHK kak renermueckuid ammapar,
CUCTEMa CUHTE3a OeJKa.

Tunel KJIETOK: JdyKapuoTHUecKass W mpokapuotuueckas. (OcoOeHHOCTH
CTpOEHHUs TpokKapuoThuueckon kietku. Kierounas crtenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIMYWS PACTUTEIBbHOM, >XMUBOTHOM U
IrpUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOUHAsI CTEHKA, TJIMKOKAJIUKC, UX
¢dbynkuuu. [1nazmaruueckas memOpana, e€ ceoictBa u pyHkiuu. [{utomnnasma u eé
opranounbl. OnHomemOpanHble opranounbl kierku: JIIC, anmmapat Tonbmxw,
nu30ocoMbl. [loyaBTOHOMHBIE OpPraHoOWbl KIETKU: MHUTOXOHJIIPUU, ILJIACTUJIBL.
[Ipoucxoxaenre MUTOXOHJpUM W TIacTud. Bunbl mnactun. HememOpanHbie
OpraHouJbl KJETKU: PUOOCOMBI, KJIETOUHBIA IIEHTP, IEHTPUOJIHU, PECHHUYKH,
KryTUKU. OyHKIMHA OPraHOMI0B KJIETKU. BKirroueHus.

Anpo — perynaropHsiii 1ieHTp kieTku. CTpoeHue sipa: sigepHas 000JI04Ka,
KapuoIuiazMa, XpOMaThH, SAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIeCTB B KIIETKE.

JdeMoHCcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llIneitnen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Hunarpammel:  «PacnpenesieHue XUMHYECKHMX DJIIEMEHTOB B HEXKUBOM
npupone», «PacnpeneneHne XuMHUECKUX JIEMEHTOB B JKUBOU MIPUPOJIEN.

Tabmuubl u cxembl: «[lepuonnueckass Ta0nuIa XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MoJIeKyJibl Bob», «bruocunres 0enka», « CTpoeHHE MOJIEKYJIbI OelIKay,
«Ctpoenue pepmentan, «Hyknennosbie kucinoThl. JJHK», «Ctpoenne mMoieKyibl



ATO», «CTpoeHne 3yKapuOTHYECKON KIETKN», «CTpOEHHE >KUBOTHOM KIIETKHY,
«CtpoeHue pacTUTENbHOM KIETKH», «CTpoeHHME NPOKAPUOTHUECKOU KIETKHY,
«CtpoeHue saqpa KIEeTKn», « Y TIeBOAbD, «JIMIuIbD.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHHUE MJii MPOBEACHHUS
HAOJIOICHUM, W3MEPEHMM, SKCIIEPUMEHTOB, MUKpOIpEnaparbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTamuTUYECKONM AaKTUBHOCTU
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)».

JlabopatopHass pabota No 2. «/3ydyeHwe CTpoeHHsS KJIETOK pacTEHUH,
KUBOTHBIX U OAaKTEpHl MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpenapaTax U ux
OTICAHUE.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BemIecTB, WU MeTa00IM3M. ACCUMMIIAIMS (TIIIAaCTUYECKUIT OOMEH) U
JTUCCUMUJIISIIUS (SHEPTeTUYECKHii OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BELIECTB M JHEPrud B TMOHUMAaHUU
MeTaboJIn3Ma.

Tumnbel oOMeHa BeliecTB: aBTOTpOdHBINA U rerepoTpodHsbiil. Posib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAICHUU YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3bl ¢oTocuHTe3a. Peakuuu
dboTocunTeza. IPhekTUBHOCTh GOTOCHUHTE3a. 3HAUCHHUE (HOTOCUHTE3A ISl KUZHU
Ha 3emiie. BiausiHue ycnoBuil cpeapl Ha (DOTOCUHTE3 U CIIOCOOBI TMOBBIIICHUS €T0
MPOJYKTUBHOCTU Y KYJbTYPHBIX PACTEHHU.

XeMoCcuHTEe3. XEeMOCHHTE3UPYIoIUe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMII€.

OHepreTuueckuii oOMeH B KieTke. PaciersieHne BeIiecTB, BBIICICHUE U
AKKyMYJIUPOBaHUE DHEPruM B KIJIETKE. OTalbl HSHEPreTUYecKoro oOMeHa.
I'mukonu3s. bpoxkenwe u ero Buabl. KHCIOpPOJAHOE OKHCIEHHE, WIH KIETOYHOE
IbIXaHUE. OkucnurenbHoe dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPIreTUICCKOro OOMEHa.

Peakiuu MatpuuHoro cunre3a. ['eHernueckas wuHpopmauus u JIHK.
Peanmzanusi reHernueckoil wHGOpMalUM B KJIETKE. [ €HETMYECKUM KOA U €ro
cBoiicTBa. Tpanckpunuus — marpuunbiid cunte3 PHK. Tpancnauus — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KoaupoBanue amuHOKHCIOT. Pons pubocom B
OounocuHTe3e OenKa.

Hexknerounsie ¢hopmbl sxu3Hu — BUpychl. ctopust otkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI W HKU3HEHHOIO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacTeHUi, >KUBOTHBIX M YEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynoxeduiuta yenoeka (BY) — Bo3oymutens CII/la.



OOpatHast ~ TpaHCKpumIMs, peBepraza ©  uHTerpasza. IIpodunaktuka
pacpocTpaHeHUsI BUPYCHBIX 3a00JICBaHUM.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuubl 1 cxembl: «Tunbel nutanus», «Metabomu3m», «MHUTOXOHIPHUIY,
«JHepreTuyeckuii oOMen», «Xnopormiaact», «Potocuntes», «Crtpoenue JIHK»,
«Ctpoenue u QpyHKIIMOHUpPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupyco», «bakrepuodarny», «Crpoenue u xu3HeHHbIN nuka supyca CIIM/]a,
o6akrepuodaray, «Pemmukarus JJHK».

OobopynoBanue: mogenu-ammvkanuu «Y asoenue JIHK u Tpanckpunus»,
«buocuntes 6enkay, «CtpoeHue KIeTKn», MoJenb cTpykTypsl JIHK.

Tema 5. PazmHOkeHHe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KileTouHbIil 1IUKII, WIM JKU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccrl, mpotekaromue B uHTepdaze. Perumkainus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoMmM. XpOMOCOMHBIH HabOp — KapUOTHII.
JIunmouaHei M TAlvIOWAHBIA ~ XPOMOCOMHBIE  HAa0Opbl.  XPOMAaTHUJIBI.
[utomornyeckue OCHOBBI PA3MHOXKEHUSI U  HWHJIWBUAYAJIBHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOIOrnUecKuil CMBICT MUTO3A.

[Iporpammupyemas rubenb KISTKH — aromnTo3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe U nosoBoe. Bunpl 6ecnonoro
Pa3MHOXXEHUSA: [JE€JICHUE HAaJIBOE, IIOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KJIOHMPOBAHUE
OpraHU3MOB, €r0 3HAUE€HHE ISl CEJIEKIUH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meito3. Cranuu meiio3a. IIponecchl, npoucxonsdine Ha CTagusxX Menosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT U
3HAYEHUE MEW03a.

["ameTorenes — mporecc 0Opa30BaHUSA TOJIOBBIX KJIETOK Y IKHBOTHBIX.
[TonoBblie >kene3bl: CEMEHHUKH U sIMYHUKA. OOpa3oBaHUE U PAa3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CIepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
OCcoOEHHOCTH CTPOEHUSI SMIIEKIETOK W CcrnepMaro3ouaoB. OIIoI0TBOPEHUE.
[Taprenorenes.

NunuBuayanbHoe pasBuTHe (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBLHOTO PAa3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOsieHue, racTpyyisnus, opraHorene3. IloctamOpuoHanbHOE pa3BuTHe. TuMbI
MOCTAMOPHUOHAIBHOTO Pa3BUTHS: TIpsIMOE, HEmpsiMoe (JTUYMHOYHOE). BrusHue



Cpenbl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpPOACTBA.

Poct u pa3Butue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «DopMbl Pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOKEHUE
pacteHmity, «Jlemenne KiIeTku OakTepuit», «CTpPOCHHE TIOJOBBIX KIIETOK,
«Ctpoenue xpomocoMbl», «Kietounslii 1ukin», «Pemmukanus [IHK», «Muto3y,
«Menosz», «lIpsmoe u HenpsaMoe pa3BuTue», «l'ameroreHes y MiIeKONUTAIOMUX U
4yeJ0BeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENApaThI «Cnepmaro3ouasl
MJICKOITUTAIOLIETOY, «SMIIEKIIETKa MIIEKONUTAIOMIETro», «Kapnokunes B kieTkax
KOpEIIKa JIyKa», MarHuTHas MOJIENIb-alIUIMKauus «JleneHne KIeTKu», MOJIEIb
JIHK, monenp meTada3zHoit XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmroneHue MuUTO3a B KJIETKaX KOHUMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENAPATAX).

JlabopatopHas pabora Ne 4. «/3ydeHue CTpOCHHS TOJOBBIX KIETOK Ha
FOTOBBIX MUKpPOIIpEnaparax.

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTnku. Mctopus pa3BuTus reHeTUKH. PO niuTonorun
U OMOpPHOJIOTUM B CTAHOBJIICHUM TE€HETHKU. BKiIam poccHCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKU (THOPUIOIOTUYECKUM,
LIUTOTE€HETUYECKHUM, MOJEKYJISIpHO-TeHEeTH4YeCKui). (OCHOBHBIE TI'€HETUYECKUE
NoHsATUA. ['eHeTHYeCKas CUMBOJIMKA, UCTIOJIb3yeMasi B CXEMaX CKPEUIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MoHoruOpuiHOe CKpellMBaHue. 3aKOH eIWHO00pa3us THOPUIIOB IIEPBOTO
nokosjeHusa. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCUICIJIEHUS MPHU3HAKOB.
['unioresza unctotsl rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemMBaHWe. 3aKOH  HE3aBUCHMOTO  HACIEIOBaHUS
npu3HakoB.  l[UToreHeTHyeckue  OCHOBBI ~ JUTHOPHUIIHOTO  CKPEIIUBAHUA.
AHanu3upymolee ckpenmpanue. Fcnoap30BaHne aHaTM3UPYIOIIET0 CKPEIMBaHUS
JUISL OTIPEIeSICHUsI TEHOTUITa OCOOH.

CuernienHoe HacnenoBaHwe TmpuszHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HACJIEOBaHMIO I'eHOB. HapylieHnne cuemnieHus reHoB B pe3yJibTaTe
KPOCCHUHTOBEpA.

XpoMOCOMHasi  TEOpUsi  HACJIEACTBEHHOCTH. [ '©€HETMYECKHWE  KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMOCOMBI. ['omorameTrHele M reTeporaMeTHeie OpraHusmbl. HacienoBaHue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACIIEACTBEHHAS! M HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCHIENCTBEHHOM  W3MEHUYMBOCTH.  XapaKTEPHUCTHKA
MOAN(UKAIIMOHHON N3MEHYMBOCTH. BapuarmoHHbIN ps ¥ BapUaIIMOHHAS KPUBAS.
Hopma peakuuum npusHaka. KojJM4eCTBEHHBIE M KAYECTBEHHBIE NMPU3HAKU U HUX
HOopMa peakiuu. CBoicTBa MOIU(PUKATMOHHON U3MEHYMBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTuBHas
U3MEHUYMUBOCTh. Meio3 U TMOJOBOM TMpoIecC — OCHOBA KOMOWHATUBHOMW
W3MEHYMBOCTH. MyTarimoHHasi N3MEHYHBOCTh. Kimaccudukamnus MyTamuii: TeHHBIC,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa 1 MpUUKMHBI MyTauuid. MyTareHHble (PaKTOPBI.
3aKOH rOMOJIOTMYECKUX PSAIOB B HaclieIcTBEHHOM n3menunBoctu H. Y. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHCAIOTHUCCKUM, OTM3HEIOBBIM, IIMTOTCHCTHYSCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemenHOE OTIPENICIICHHE TEHOTHUIIA!
IIOJJHOT€EHOMHOE CEKBEHUPOBAaHHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCIIE C IIOMOIIBIO
[M[[P-ananu3a. HacnencrtBennole 3a00eBaHUs YEJIOBEKa: TEHHbIE OOJE3HH,
OOJIE3HH C HACIEACTBEHHOW MPenpacnoyioKEHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckne W TreHepaTuBHbIE MyTanuu. CTBOJIOBbIE KIETKU. [IpuHIMIBI
3I0pOBOTr0 00pa3a KU3HH, TMATHOCTUKU, MTPOPUITAKTUKH U JICUCHUS TeHETUYECKHUX
Oone3Heil. MeauKo-TeHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKON
TC€HETHKHU B MPEAOTBPAIEHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBuos.

Tabmuuplr u  cxembl:  «MOHOTMOpHIIHOE  CKpEUIMBaHWE M €ro
IUTOT€HETUYECKAas] OCHOBa», «3aKOH pACLICIUICHUS W €ro IUTOrC€HETUYEeCcKas
OCHOBa», «3aKOH YUCTOTHI TaMeT», «JIuruObpuiHoe CKpeluBaHuey,
«uTomornyeckue OCHOBBI JTUTHOPHUIHOTO CKpEIIMBaHUsI, «Metio3»,
«B3auMonencTBue ajuIeNbHBIX TE€HOB», «l'€HETHYEeCKHe KapTbl PACTEHHI,
KUBOTHBIX W 4eEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACJIENOBAaHUS,
CUECIUIEHHOTO0 ¢ Tmojom», «KapuoTurmbl 4YelOBEeKa U KUBOTHBIX», «Buabl
U3MEHUUBOCTHY», «MoaudukannonHas M3MeH4YMBOCTH», «HacimenoBanue pesyc-
daktopay, «I'eHeTuka rpymni KpoBu», « MyTallmoHHasi U3MEHUYUBOCTDY.

O6opynoBanue: MoAenu-anmInKanuu «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonmxnoe nomuHupoBaHuey, «JurnbpunHoe ckpeniuBanue», «llepekpéct



XpOMOCOM», MHKPOCKON M MHKporpenapaT «Jlpo3oduna» (HopMa, MyTaluu
(OpMBI KPBUIBEB U OKPACKH TeNa), repbapuit «I opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

JlabopaTtopHas pabota Ne 5. «/3yueHue pe3yiabTaToOB MOHOTHOPUHOTO U
JUTHOPUIHOTO CKPEIIUBaHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOTIPETapaTax.

JlabopaTtopHas pabota Ne 6. «3ydenne MoauUKaIlmOHHOW W3MEHINBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPHUBOW».

JlabopaTtopHas pabota Ne 7. «AHaU3 MyTaluii y 1po30¢uiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHaIW3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
Yyenue H. UW. BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS U MHOT000pa3us
KYJBTYPHBIX pAacTeHUM. LIEHTpBI MPOMCXOXKIAEHUS AOMAIIHUX KUBOTHBIX. COpT,
IIOPO/1a, IITAMM.

CoBpeMeHHbIE METOJbI CeeKIUU. MacCoBBIil U MHAUBUIYAIbHBIA OTOOPHI B
CEJIEKIIMM pPACTEHWH M KUBOTHBIX. OlleHKAa 3KcTepbepa. biIM3KopoACTBEHHOE
cKkpeniuBanue — WHOpuauHT. Ywucras nuHug. CKpelMBaHUE YHUCTHIX JIMHUM.
I'ereposuc, nnu rudpuanas cuia. HepoacTBeHHOe cKpelllMBaHuE — ayTOPUAMHT.
Otnanénnas rulpunmszauus U e€ ycnexu. VICKycCTBEHHbBI MyTareHe3 u
MOJyYEHUE TOJUILIONJOB. JIOCTMKEHMSI CENEeKUMHU PACTCHUM, >XUBOTHBIX U
MHKPOOPraHU3MOB.

bHoTexHOJIOTHs Kak OTpacib IMPOU3BOACTBA. ['€HHAas WHXKEHEpHs. OTarbl
co3nanusi pexomOuHanTHOM JIHK wu TpaHcrennsix opranusmoB. Kiertounas
uxeHepusd. Kinetounsle KynbTypbl. MUKPOKIIOHAIIBHOE Pa3MHOKEHUE PACTCHUM.
KionnpoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPTraHU3MOB.

Okosornueckue W dtuyeckue  npobmnemsl. MO  —  reHeruyecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

Tabnuipel U cxeMbl: KapTta «lleHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuin», «I[lopoapl qoMamHux >XKUBOTHBIX», «CopTa KYJbTYpPHBIX
pactenmity, «Otnanéunas rudpuausamnus», «Padorel akagemuka M. @. FiBanoBay,
«Ilomunnounusa», «OO0BEKTH OMOTEXHONOTHHY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U mepeHoC TeHOB, XPOMOCOM).

OOopynoBaHue: MyJSKA IUIOJOB W KOPHEIJIONOB JUKUX (opM U
KYJIbTYPHBIX COPTOB pacTeHuil, repoapuii «CenbCKOXO035UCTBEHHBIE PACTCHUS».



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHIKEHHSI CEJIEKIIMM PAcTEHUH H
KUBOTHBIX (Ha CEJICKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4aCTOK, B TEIJIMYHOE XO3AKWCTBO, J1aOOPaTOPHIO
arpoOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIHOHHAST OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHUS HBOJIOIMOHHOW TEOPUU. DBOJIIOIMOHHAS
Teopuss U €€ MecTo B OMONOrHH. BriusHue 3BOIIOIMOHHON TEOpUH Ha pPa3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CBuzerenscTBa  HBOMIONUU. [[aIeOHTOIOTHYECKHE:  TTOCIEN0BATEIBHOCTD
MOSIBJIEHUSI BHJIOB B TMAJEOHTOJIOTMYECKOW JIETOMHUCH, MEPEXOIHbIE (HOPMBIL
buoreorpadguueckue: cxoacTBo U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3auuus SMOPHUOHOB PAa3HbBIX BUJOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHBIE,
PYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OUOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX META0OJMYECKHX MyTell y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
napBUHU3Ma. JIBWKYIIME CHUJIBI HBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE TNPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAECIEHHAS] U3MEHUYHUBOCTb,
O0opb0a 3a CyIeCTBOBAaHHE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bostonuu (CTD) u €€ 0OCHOBHBIE TTOJIOKEHHUS.

MukposBosonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JIBrokymue cuiibl ((hakTophl) SBOJTIONUUA BUIIOB B MPUPOJE. MyTallMOHHBIHI
npoiecc U KOMOWHATHBHAs HM3MEHYMBOCTh. [lOMynsiiMOHHBIE BOJHBI M Jpeud
reHoB. M30s1us 1 MUTrpanus.

EctecTBeHHbII 0TOOp — HampaBisitouMii  ¢gakrop 3Boaouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB KakK pe3ysbTaT 3Boimonuu. llpumeps
MIPUCTIOCOOJICHHUH Y OpraHu3MOB. ApoMop(h03bl M HAUOA AT TAIUH.

Bun wu BugooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (OpMBI
BUJ1000pa3oBaHus: Teorpaduueckoe, 3K0JIOrHIECKOoe.

MaxkpoaBomorusi. DPopMbl  IBONIONUU:  (pryieTHYECKasi, UBEPTEeHTHAs,
KOHBEpreHTHas1, mapajuienbHas. HeoOpaTtuMocTh SBOTIONHUN.

[IpoucxoxIeHHe OT HeCleUHaTu3UpOBaHHBIX Npeakos. [Iporpeccupyromas
cnenuanu3anusa. AJanTuBHas pagualus.

JdeMoHCcCTpanuu:



[Toptpetsl: K. Jlunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mronnep, A. H. CeBeprios.

Tabmuib! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MTO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  OopbObI 32
cyuectBoBanue», «EcrectBeHHBIH 0TOOpP», «MHOroobpasue COpTOB pACTEHUID,
«MHoroo6pa3ue  mopoa  KHMBOTHbIX»,  «llomymsmuu»,  «MyTalmonHas
U3MEHYHMBOCTHY, «Apomopdose», «MamoamanTtamuny, «OOmas qereHepanusy,
«/IBmkymue cuibl 3Bosrounn», «Kapra-cxema wmapmpyra myremectBus Y.
Hapsunay, «bopbba 3a cymectBoBaHue», «IIpucrnocobIeHHOCT OpraHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHNE», « IKOJIOTHYECKOE BUAO0OPA30BAHUEY.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0op MJIOAOB M ceMsH, Kosuiekuusi «[IpuMepsl 3alUTHBIX MPUCTIOCOOJIEHUN Y
KUBOTHBIX», MOJIeJIb «OCHOBHBIEC HAMPABJICHUS SBOJIOLMNY, OOBEMHAS MOJCIb
«CTpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KoJuleKuus «DoOpMbl COXPaHHOCTH
HMCKOTIAEMbIX JKMBOTHBIX M pacTeHui», wmonaenb ammumkamus «llepexpéct
XpOMOCOM», BIaxHble Tmpenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JATYHIKW», MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbl KPHUILEB U
OKpacKu Teja).

JlabopaTopHbie U MPaKTUYECKHE PadOThI:

JlabopatopHas pabdora Ne 1. «CpaBHeHue BHAOB MO MOP(POIOTHYECKOMY
KPUTEPHIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4Hble TpPEACTABICHUS O 3apPOXKICHUM >KU3HU. HaydHble THIOTE3bI
BO3HMKHOBEHUSl >KM3HM Ha 3emuie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
ABOJIONMSI. AOMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEpUMEHTAIbHOE MOATBEPAKIACHNE XUMUYECKOW 3BOOIUH. HavanbHble Tanbl
o6uonoruueckoi sBomonuu. ['unoreza PHK-mupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKH. llepBble KIETKM W HMX 3BOJIOIUSL.
dopMHUpOBaHUE OCHOBHBIX TPYII KUBBIX OPTraHHU3MOB.

PasButHe xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickas dpbl. [laneos3oiickas spa u €€ mnepuoabl: KeMOPUNCKUH,
OPIOBUKCKUH, CHITYPUUCKUN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o30HcKas 3pa U €€ NMEPUOabl: TPUACOBBIN, FOPCKUKA, METIOBOM.

KaliHo3oiickas »3pa W €€ MNepuojabl: MaJCOrCHOBbIM, HEOrE€HOBBIN,
AHTPOIOTECHOBBIM.



XapakTepucTuKa KJIMMaTa U reoJornyeckux mpoiieccoB. OCHOBHBIE TaIlbl
HBOJIIOLIMMA PACTUTEIBHOTO U JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUil H
AKUBOTHBIX. [l0siBIIEHHE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECcKOTO MHpa KaK OTpakeHHe »3BoionuMd. (OCHOBHBIE
CUCTEMATHUYECKHUE IPYIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS KaK HayKa. Pa3BuTue nmpeacraBieHuii o
IIPOUCXOXKJICHUH YeJoBeKa. MeToabsl H3ydeHHsl aHTpororenesa. Cxoncta u
pa3INyus YeJIOBEKa U KUBOTHBIX. CHUCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUMBOCTb UM  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH o00pa3 KHU3HH,
M3TOTOBJICHUE OPYIUM TPya, MBIIILICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBH SBOJIOLMH YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMmenei, YemoBek npsaMoxonmsammi, YenoBek HeaHAEpTAIbCKHM, Yenosek
pa3yMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMS, 00JIacTb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUHAs
(eBpaswmiickasi),  HErpo-aBCTpaJiOWJHAs  (PKBaTOpUaJIbHAs),  MOHTOJIOMJHAs
(a3uarcko-amepukaHckasi).  UepTbl  OPUCHOCOOJEHHOCTH  MpeAcCTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHHUS. EJIMHCTBO 4YENOBEYECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsl: @. Peau, JI. ITactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmme! u cxeMsl: «Bo3ankHoBeHre COJTHEUYHOU CUCTEMED», «Pa3Burue
opraHuueckoro wmupa», «PacturenbHass KieTka», <« KuBOTHasi  KJeTKay,
«IIpokapuoTnueckasi kietka», «COBpeMEHHasi CHUCTEMa OPraHUYECKOTr0 MHPay,
«CpaBHEHHE aHATOMHYECKMX YEpPT CTPOCHHUS 4YEJIOBEKa M YeJIOBEKOOOpPAa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJCOHTOJOTHYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4YeJOBEKa», «JlpeBHenmue moam», «peBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HemoBeUecKue paco».

O6opynoBanue:  mymsiku — «lIpoucxoxaenue — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJEpTalblla, KPOMAHbOHIIA), CJIENKH WU
H300paXeHUsT KaMEHHBIX OpYAHl MEpBOOBITHOIO YeEJIOBEKa (KaMHHU-YOIMIIEPHI,
pyomia, ckpebsia), TeOXpoHOJorHueckas Ta0iuna, Kowiekuus «DopMmbl
COXPAHHOCTH MUCKOMAEMbIX )KUBOTHBIX U PACTCHHIN.

JlabGopaTopHble U NpaKTHYECKHE PadOThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMaeMbIX OCTAaTKOB PACTEHUU U
KUBOTHBIX B KOJUIEKIUSX.



OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHbIU WIN KpaeBEAUYECKUI My3€el).

Tema 3. Opranusmsl M OKpYy KaoLas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MeTobl 3KOJIOTHYECKUX
UCCIIENOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa36MHO-BO3AYLIHAs, MMOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Oxonornueckne (axktopel. Kiaccuduxanus sxonorudeckux (aKToOpoB:
abnoTtuyeckre, OWOTUYECKME U aHTPOINOreHHbIe. JIeHCTBHE HSKOJIOTMYECKHUX
(aKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTOMEPUOAN3M.
[IpucnocoOneHusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornueckne puTMBl.

buotnueckue (bakTopBhl. Bunet OMOTHUYECKUX B3aWMOJICCTBUM:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepanus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIIU3M,
HeWTpanu3M. 3HaueHWe OWUOTUYECKUX B3aUMOJEHUCTBUN JUIsl CYIIECTBOBAHUS
OpraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH momyjsiuud. OCHOBHBIE IOKa3aTeIu
NOMYJISUUN: YHUCIEHHOCTb, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPUPOCT,
murpanus. J[nHamMuka Y4uCI€HHOCTHU MOMYJISIUU U €€ PEryJIsLUs.

JlemoncTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensp.

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenbl 0OUTaHUS
opranuzmoBy», «®Potonepuonusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHUCJIEHHOCTH NOMYJISIMU UHDY30pun-TyPenbku», «[lumensie nenm».

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlaGoparopnas padota Ne 3. «Mopdosioruueckrne 0COOEHHOCTH pacTEHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT ¥ pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padora Ne 2. «IToacuér mIOTHOCTH MOMYJISIIIUN pa3HbIX BUOB
paCTEHUI.

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOlIEHO3a: BUIOBa,
NPOCTPAHCTBEHHAs, Tpoduueckas (muimieBas). Buabl-mnomuHanTtel. CBsS3U B
(§7(0)1(S: (k1R

DKkoJjoruyeckne CcucTembl (dKocuctembl). [loHsiTme 00 »sKocucTeMe W
ouoreoneHo3e. DOyHKIMOHANBHBIE KOMIIOHEHTHI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEIECTB U MOTOK 3HEPTUU B 3KOCHUCTEME.
Tpoduueckue (mumieBble) YpPOBHM OKOCHUCTEMBbI. [luileBble LeMM M CETH.
OcHOBHBIE TIOKa3aTeNu SKOCHUCTEMBbI: Ouomacca, MNPOAYKIHUS. IKOJIOTHYECKHE
OUpaMubl: TPOAYKIMH, YHMCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMUBOCTb, CAMOPETYJISALMS, pa3BuTHE. CyKIECCHS.

[IpupogHbIe PKOCUCTEMBI. DKOCHCTEMBI 03€p M pEK. DKOCHCTEMA XBOMHOIO
WJIM IIHPOKOJIMCTBEHHOIO JIeCa.

AHTPONOreHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBI.
buonoruyeckoe u X03sMCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak QakTtop ycToWunmBocTH dKocucTteM. CoxpaHEeHHE
OMOJIOTUYECKOT0 pa3HO00pa3us Ha 3eMIie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coCTaB U CTPYKTypa
ouocdepnl. Kupoe BemecTBO U ero ¢GyHkuuu. OcodbeHHOCTH Ouochepbl Kak
rJI00aNbHONM 3KOCHCTEMBI. J(MHaMHuYeCKOe paBHOBECHME W OOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOT€OXUMHUYECKUE ITUKIIBI DJIEMEHTOB (yTiepo/a,
azota). 30HATbHOCTH Orocheprl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3eMiau. AHTPONIOTeHHbIE U3MEHEHUSI B Ouocdepe.
['mo0anbHbIE HKOJIOTUYECKUE TPOOIIEMBI.

CocyiecTBoBaHue IPUPOABI " YeJIOBEYECTBA. CoxpaHeHune
O0Mopa3HO00pa3us Kak OCHOBA YCTOMYMBOCTH Ouocgeprl. OCHOBa palMOHAILHOTO
VOpaBJICHUS NPUPOJHBIMU pECypcaMd W UX HCHOJb30BaHHE. JlocTHKeHUs
OMOJIOTHUY U OXpaHa MPUPOIbI.

JdeMoHCTpaUu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubl u cxembl: «[luimespie 1enmy, «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmiectBay, «llemu nuTaHus», «IKOJIOTHYECKAST MUpPAMUIAY,
«buocdepa u yenopek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO JIEca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoémay», «ArponeHos», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JECWCTBUS Ha MpUpPOAY», «Baxueumume HCTOYHUKH
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHeIIas COCTABIISIONIAS
ouocdepo», «DakTopel aerpananuu nouBy», «llapHukoBbiil 3pdexr», «DakTopbl
paaMoOaKTUBHOIO 3arpsisHeHust Ouocdepb», «OOmas cTpyktypa Ouochepsi»,
«Pacnipoctpanenune xuzHu B Ouocdepe», «O30HOBBIH dSKpaH OuoCcheps»,
«KpyroBopot yriepoaa B 6uocdepe», «kKpyroBopot a3ora B mpupoze».

O6opynoBaHue: Mojelb-anmuiuKanus « TUnudHble OMOIIEHO3bI», TrepOapuit
«PacrurenbHbIe cOOOIIECTBaY, KOUICKINH «broneHo3y, «Bpenurenn BaKHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIbTYp», TIepOapuu M KOJUJIEKIMM pAcTEHUH W
KUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJIOTMYECKUM TpyIIaM OJHOr0 BHJA,



Kpacnas kuura Poccuiickoit ®enepaiuu, H300paxKeHHs] OXpPaHSEMBIX BHIOB
pacTeHUN U JKUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIETO
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOCHMs  OOydyaroUIMMHUCA NpPOrpaMM  CpeaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType JNMYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS MpeameTa «bHosorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKOMN
rPaXJaHCKOM UAEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITETbHOCTH
U CaMOONpEACICHUI0, HaIU4yMe€ MOTHUBAllMU K OOy4YeHUIO  OUOJIOTUH,
I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HCTOPUYECKUX TPATUIUN pPA3BUTHA OHMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATEIbHOCTH I[IEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMHM, TMPUCYIIUMUA CHUCTEME
OMOJIOTUYECKOTO0  00pa30BaHMs, HAIUYMUE HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIIaHbI.

JIndHOCTHBIE pE3ynbTAaThl OCBOEHHUS IpeaMeTa «bHOoJIorus» JOCTUTaroTCs B
€MHCTBE Y4YeOHOM M BOCHUTATEIBLHON JESATEILHOCTH B COOTBETCTBHHM C
TPAIULIMOHHBIMA POCCUMCKUMU COLUOKYJIbTYPHBIMU, UCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBUJIAMU U HOPMaMH
MOBEACHUS W CIOCOOCTBYIOT TIPOlIECCaM CaMOTO3HAHUS, CaMOBOCIUTAHUS U
CaMOpAa3BUTHsA, pPA3BUTHSL BHYTPEHHEW TNO3UIMU JIMYHOCTH, MATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TPYyJa U CTApUIEMY MOKOJEHHUIO,
B3aUMHOI'0 YBA)XKCHHS, OCPEKHOr0 OTHONIEHUS K KYJbTYPHOMY HACIEIUIO U
TPpAAULHUSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, TpUpose U
OKPYKaroIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHUSI ydeOHOro mpeamera «buosorus»
JTIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYAIOITUXCSl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTU, CHUCTEMOM IEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXICHHH, COOTBETCTBYIOLIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, PACHIMPEHHUE >KU3HEHHOTO
ONbITA U OMNbITA JEITEIBHOCTH B MPOLIECCE PEATU3aLUU OCHOBHBIX HAPAaBICHUU
BOCIUTATENILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIUKA O0YYAIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO YJIeHa POCCHIICKOTO oO111ecTBa;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEW, YBa)KEHUE
3aKOHAa U MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JESATEIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO IO OTHOIICHHIO K
SIBJICHHSIM COBPEMEHHOMW KU3HHU U OOBSICHATH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MIPOILIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHBIX, TMO3HABATEIbHBIX W HCCIEAOBATEILCKUX 3a/a4, YBaXKUTEIbHOIO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB TMPU OOCYXKJICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAECSATEIBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMA:

chOpMHUPOBAHHOCTh POCCHMCKOU rpaXK JaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUSA K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunon, ropmoctu 3a cBOoM Kpad, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
IIPOLIOE U HACTOsALIEE MHOIOHALIMOHAIBLHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIIEHUE K IPUPOJHOMY HACIEIHUIO U HaMIATHUKAM IIPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX, TPYAE;

CIIOCOOHOCTh OILICHUBATh BKJIAJT POCCUHUCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOJBI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYACH HA MOPAILHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TPHUHATHUS L[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas ACTETUKY ObITa, HAYyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIOpPTa, Tpyda, OOIIECTBEHHBIX OTHOIICHUN;



MOHMMAHHUE 3MOILIMOHAIBHOTO BO3JEUCTBUS KUBOM MPUPOJILI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B PAa3HBIX BUIaX UCKYCCTBA, CTPEMJIICHHE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢u3uyeckoro BoCHUTAHHUA, (POPMUPOBAHUS KYJIbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAarONoJyYns:

MOHMMAaHUE U pean3alusl 3J0POBOTO M 0e30MmacHoro ooOpasa >XKU3HU
(3mopoBOoe  TMTaHWE, COOJIIOJICHWE TUTMEHWYECKHX TPaBWJI ©  HOPM,
cOQIaHCUPOBAHHBIM pEXUM 3aHATHM U OT/AbIXa, peryspHas ¢uznueckas
aKTUBHOCTb), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBbIO;

MOHMMAaHWE I1EHHOCTU TPaBUJI HWHIUBUAYAIBHOTO UM  KOJJIEKTUBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUI U HEMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUSI);

6) TPy10BOT0 BOCIIUTAHHUSI:

TOTOBHOCTh K TPYyAYy, OCO3HaHUE IIEHHOCTH MAacTepCTBa, TPYyAOJt00ue;
TOTOBHOCTh K AKTUBHOU JIESITEIbHOCTH TEXHOJIOTUYECKON U COLIMATIbHOU
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO

BBIMIOJTHATH TAKYIO €SI TEIbHOCTB;

UWHTEpEC K Pa3IMuHbIM cdepaMm MnpodhecCHuOHANbHON JESTEIHHOCTU, YMEHHE
COBEpILIAaTh OCO3HAHHBIA BBHIOOp Oynymed npodeccu W pearu30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHMIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HH,

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS:

HKOJIOTHYECKH I[€JI€CO00pa3HOE OTHOIICHHE K TPUPOJIE KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIleCTBOBAHUSI;

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
MJAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX TMOCJIEACTBUM ISt
OKPYKarOIIEH CPEIbI;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MpoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTbh HMCIOJIB30BaTh MPUOOpETaeMble MPU H3YYEHUU OUOIOTHHU
3HAHUA W YMEHUsS TIPU pEUIeHUM TpoOJieM, CBSA3aHHBIX C palMOHAIBHBIM
MPUPOJONIONIL30BaHNEM  (COOJIOJIEHHE  TpaBUJ  TOBEJACHUS B  IPHUPOJEC,
HalpaBJICHHBIX HAa COXPAHEHHUE pABHOBECHUS B SKOCHCTEMAax, OXpPaHy BHJIOB,
KOCHUCTEM, ouocdepn);



AKTUBHOE  HEINPUATUE JCWCTBHM, NPUHOCAIIMX BpEI  OKPYXKaKOLIEH
MPUPOJHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE SKOJOTHYECKUE
NOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUI U MPENOTBpALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOrO0 MBIIUIEHUS, SKOJIOTUYECKON KYJIBTYPHI,
OmbITa NEeATEIIbHOCTH JKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBATbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATHUBHOW W COLHAAIBHOMN
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MIPAKTUUYECKOMN NEATEIBHOCTH IKOJIOTUUECKOU
HaIIPaBJICHHOCTH,;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JHUAJIOTe
KYJBTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE S3BIKOBOM W YMTATEIbCKOW KYJBTYpPbl KaK CpEJICTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMU U IMO3HAHUS MUPA;

NOHUMaHUE Ccrnenu@uKku OUOJOTUM Kak HayKd, OCO3HaHUsA €€ poJu B
GbOpMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIILICHUS, CO3/IaHUM 1E€JIOCTHOTO
MPEJCTABICHUS 00 OKPYXalolleM MHUPE KaK O €JUHCTBE MPHUPOJbI, YeOBEKa U
o0111ecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U penieHuu mpodiieM
COXpaHEHHUs IIPUPOJHOIO PABHOBECHS,

yOEXIEHHOCTh B 3HAYMMOCTU OHMOJIOTUU JJII COBPEMEHHOM IMBWJIM3AIUU:
oOecrieyeHUss HOBOTO YPOBHSI Pa3BUTUS MEIMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIlaTh PECYpCHbIE  MPOOJEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBIXO/A M3 III00ATBHBIX IKOJIOTHUYECKUX MPOOIEeM U
obOecrieueHuss  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYECHUUM OHMOJOTHMUECKUX 3HAHUU B IEJIX
MOBBIIICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OO0YyYaromuxcs, GopMUpyemMon
MIpU U3y4YEeHUH OMOJIOTHH;

IMOHMMAaHHE CYIIHOCTH METOAOB NMO3HAHUs, UCHOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTHM UCIIOJIb30BaTh TMOJydaeMble 3HAHUS [JIs aHajdu3a |
OOBSICHEHUS SBJICHUN OKPYXKAIOIIETO MUpa M MPOUCXOISIINX B HEM HM3MEHEHUH,
yMEHUE JejaTh OOOCHOBAHHBIC 3aKJIIOYEHHUsS Ha OCHOBE HAy4YHBIX (PAKTOB H
MMEIOIINXCS JaHHBIX C LIEJbI0 MOJIYYECHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIB30BaTh OMOJIOTUUECKHE 3HAHUS IS
penieHus MpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHWE LIEHHOCTA HAYYHOW JE€SITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO M MCCIEAOBATENBCKYIO IEATENbHOCTh UHAWBUAYAIBHO W B TPYIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HEMNPEPHIBHOMY  OOpa3oBaHHUIO U
caM000pa3oBaHnI0, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAHWA 1O OWOJIOTUH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHHS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMHUPOBAHUS MHUPOBO33PEHUSI O0YyYaIOIIUXCS
MEXIUCHUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHBIE MOHATHUSA, OTPa’KaoIINe
[EJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHEIU(PUKY METOJO0B TO3HAHMUA,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPTus, SIBJICHHUE, MPOLece,
CUCTEMa, HAay4YHBIM (DaKT, MPUHIMUIN, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs,
UCCIEIOBaHWE,  HAONIOJIEHHE, M3MEpPEHUEe, OSKCIHEPUMEHT U  JpYrux),
YHUBEpCaJbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHHUKATHUBHBIE,

PEryJISTUBHBIE), o0ecreunBaronme (dbopmupoBaHue (yHKIMOHATIBHOM
IPaMOTHOCTH UM  COLIMAJbHOW KOMIIETEHIUH OOYyYaroluXcs, CIOCOOHOCTH
oOyuaromuxcs UCII0JIB30BaTh OCBOCHHBIE MEXIUCIUILIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUSI W  YHUBEpCAJIbHbIE Yy4ueOHbIE JCHCTBUS B
ITI03HABATEJILHOW U COLMAIIBHOM MPAKTHUKE.

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHHSI MPOrPAMMbl CPEIHEr0 OOIIETo
00pa3oBaHUsl IOJDKHBI OTPaXkKaTh:

OBaanenne YHHUBEPCAJIbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMU
AedCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE JAeiiCTBUSI:

CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3za, cuHTE3a, CpaBHEHUS, KiiacCudUKaUK, 0000IIEHUS ), PACKPBIBATh CMBICII
OMOJIOTUYECKUX TOHATUM (BBIIETSATH WX XapaKTEpHBIC MPU3HAKU, YCTAaHABJIMBATH
CBSI3U C JIPYTUMHU MOHSATHUSIMM );

OMpEeNeNATh LeNu JACATEIbHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPUH HUX
JTOCTUKEHHUS, COOTHOCUTD PE3YIbTATHI ACSATEILHOCTU C MTOCTABIICHHBIMHU LIEJISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS Il OObsICHEHHS ()aKTOB M SBIICHHUM
YKABOM IIPUPOBI;

CTPOUTH JIOTMUECKHE PACCYXXJIeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aQHaJIOTWH), BBISIBISATH 3aKOHOMEPHOCTU U TPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHHSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIE CpencTBa U1t MpEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OHMOJIOTHYECKUX OOBEKTax, a



TaKK€  MPOTHBOPEYMH  Pa3HOTO  poJa,  BBISIBICHHBIX B Pa3IMYHBIX
WH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThIBaTh IJIAH PEIICHUSI MPOOJIEMBI C YIETOM aHAIM3a HMEIOIITIXCSI
MaTepUaIbHBIX 1 HEMaTEPUAIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHBBI B JACSITCILHOCTD, OIICHUBATh COOTBETCTBUE PE3yIhTATOB
IEJISIM, OTICHUBATh PUCKH TIOCIICICTBUN ACSITEILHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHUSX  PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJIa/ICTh HaBBIKAMU Y4€OHO-HCCIIE0BATEIBCKON M TIPOCKTHOM JIEATEIHHOCTH,
HaBBIKAMM  pa3peuieHus MOpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIIECHUS MPAKTUYECKUX 3a/1a4, PUMEHEHHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIOJIb30BaTh pPa3jM4yHbIE BHUJABI JACSITEIBHOCTU 10 IOJYyYEHHUIO HOBOTO
3HAHUA, €r0 HWHTEPIpETAllMH, MPEeoOpPa30BaHUI0O M TMPUMEHEHHIO B yUCOHBIX
CUTYaIUsAX, B TOM YKCIIE MPH CO3JaHUH YIEOHBIX U COIMATBHBIX MPOCKTOB;

¢dopMHUpOBaTh HAYYHBIN T MBIIIJICHUS, BIAJETh HAYYHONH TEPMHHOJIOTHEH,
KJTFOUYEBBIMH MTOHATUSMHU U METOIAMU;

CTaBUTh U (HOPMYIHpOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JESITEIbHOCTH Y )KU3HEHHBIX CUTYaIIHX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3aaady,
BBIJIBUTATh THUIOTE3y €€ pEeIIeHUs, HAXOAWUTh apryMEHTHI IS JO0Ka3aTelbCTBa
CBOUX YTBEPXKICHUI, 3a]1aBaTh apaMeTPbl U KPUTEPHH PELICHHUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHTYalldsM, OIICHUBATh NPHOOPETEHHBIA OIBIT;

OCYILIECTBIISATH 1IeJIEHAIIPABIICHHBIN TOUCK MEPEHOCA CPEJICTB U CIIOCOOOB
JEeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETb MEPEHOCUTh 3HAHUS B TO3HABATENBHYIO U MPAKTUYECKYIO 001acTH
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UICH, TIPEJIaraTh OPUTHHAILHBIC TIOAXO/IBI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TONYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pa6ora ¢ uHpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJIAPHOW JUTEpaType, OHOJOTHYECKHX CJOBapsAX W
CIpAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHaIM3MpOBATH



MH(GOPMALIMIO PA3IUYHBIX BUJIOB U (GOPM MPEACTABICHUS, KPUTHUYECKH OLICHUBATDH
e€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTE;

dbopMyIupoOBaTh 3aMpPOChl U MPUMEHATH PA3TUYHBIE METOJBI MPHU TOUCKE U
otOope Omosornyeckoil mHpoOpMaIuu, HeOOXOTUMOU Il BBIMOTHEHUS yYCOHBIX
3azay;

npuoOpeTaTh OIMBIT HMCHOJb30BaHUSI WH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHi, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3TMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
Oouosiornyeckor uHGpopmaruu (cxembl, rpaduku, TuarpaMMbl, TaOJIHIIbI, PUCYHKH
" pyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KayecTBE CpeACTBa Npu paboTe cC
Onosornyeckod MHQPOpMALME: MPUMEHATh XUMHUYECKUE, (PU3NYECKHE U
MaTeMaTUYeCKUe 3HAKU U CUMBOJIbI, (popmyinbl, aOOpeBHATYpy, HOMEHKIATYpY,
UCIOJB30BaTh U NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpEACTBA
HaTJISTHOCTH;

BJaJIeTh ~ HABBIKAMH  PACIO3HABaHMA W 3aIIUTHl  HWH(pOpMAIHH,
MH()OpMATMOHHON 0€301TaCHOCTH JIMYHOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JA€HCTBUSMM:

1) o01mennme:

OCYILIECTBISATh KOMMYHUKAIIMU BO BceX chepax *KU3HU, aKTUBHO Y4aCTBOBAThH
B JIMAJIOTe WJIM JUCKYCCHM TIO CYIIECTBY OOCYKIaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHS OTHOCHUTEIHHO BBITIOJHEHHS TpeiaracMon
3aJlauM, YYUTHIBATb MHTEPECHl U COIIACOBAHHOCTh MO3MLMHA APYTUX Y4aCTHUKOB
JAaJiora Uiv JUCKYCCHUM);

pacrmo3HaBaTh HEBEpOaNbHBIE CpEACTBA OOIICHHs, MOHMMATh 3HAYCHHUE
COLIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIUKTHBIX CHTYallWH,
YMETh CMATYAaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh PA3IUYHBIMH CHOCOOaMM OOINEHUS W B3aUMOJICHCTBUS, TOHUMATH
HaMEpEeHUs IPYruX JItoJIeH, MPOSBIATh YBAXUTEIbHOE OTHOIICHHUE K COOECEeIHUKY
U B KOPPEKTHOU opMe HopMyTupoBaTh CBOM BO3PAKCHHUSI,

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eITeTbHOCTh:

NOHMMATh U MCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboThI IPH PEIIEHUH OUOJIOTHIECKON TPOoOIeMbl, 000CHOBBIBATH HEOOXOANUMOCTD
PUMEHEHUS TPYMIOBIX (JOPM B3aMMOJICHCTBHS MPHU PEUICHUH YIeOHOM 3a/1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEWCTBHM C Y4€TOM OOLIUX
MHTEPECOB u BO3MOKHOCTEMH Ka)KI0T0 qlieHa KOJUJIEKTHBA;



OPUHUMATh LE€JIM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHuW30BBIBATH U
KOOPJIMHUPOBATh JEHUCTBUS IO €€ JOCTHUKEHHIO: COCTaBJISATh IUIAH JICWCTBUM,
pacnpenensiaTb poiaud ¢ Y4E€TOM MHEHHM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauye€CTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
oO1ui pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh HWJEU C MO3WLUHWUA HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaieHne YHUBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3zanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIEHUS MpOOJIeM M UX
pEIIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpAaTh HA OCHOBE OHMOJIOTMYECKMX 3HAHUWA IIEJE€BbIE M CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEWCTBHSX M MOCTYINKAaxX MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYIIECTBIIATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1auyll B 00pa30BaTENIbHOM
NEATEIIBHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH  PEIICHHUs NOpodsiieMbl € YYETOM
HMMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh paMKH y4eOHOIro MpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh
3a peLlIEHHE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SPYAHMIIMH B
pPa3HBIX O00JIACTSX 3HAHWUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHbD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B AESTEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BIAJCTh HABBIKAMH  TO3HABATENbHON  pedJeKCUH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBHUM M MBICIUTENBHBIX IPOLECCOB, MX pE3YyJIbTaTOB H
OCHOBaHMM, MCHOJIb30BaTh MPUEMBI pedIeKCUU IJi OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLIEHUBATh PUCKM U CBOEBPEMEHHO MPUHUMATh PEHICHUS MO0 UX
CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @PU AaHaIUu3€ pe3ysbTaToOB
NEATEIIbHOCTH;

3) npuHATHE ceOsT M APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHMBBI W apryMEHTbl JPYIMX IIpU aHaJIW3€ pe3yJIbTaToB
NEeATEINbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl OcBOeHHs mporpammbl COO mo OuoJorMuM Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue Juist yueOHoro npeamera «buonorusp»
Hay4yHbIE€ 3HAaHUS, YMEHHUS U CHOCOObI IEHCTBUN IO OCBOCHUIO, MHTEPIIPETALIMUA U
peoOpa30BaHUI0 3HAHUM, BUBI JACSITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3MYHBIX YYEOHBIX CUTYalHUsIX, a TAKXKE B peaJbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenMerHbie
pe3yJIbTaThl MPEICTaBICHBI IO roJaM 00yUYeHUS.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUU O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOIO
3HaHUSA ECTECTBEHHbIX HayK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpAa U HAYYHOTO MHPOBO33PEHHMS, O BKIAJE POCCUUCKUX U
3apyOeKHBIX yUEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEUICHUS )KU3HEHHBIX 33/1a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KIJIETKa, OpraHu3M, Meradonu3M (0OMEH BEIIeCTB M IIpEeBpalleHUe
SHEPruM), ToMeocTa3 (CaMOperyJsiius), ypoBHEBas OpraHu3alus KUBbIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKIINA), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE Hu3JaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTaIlMOHHAs, IIEHTPaJbHAs JOTrMa MOJEKyJIsspHOW Ouosoruu), 3akonbl (I
Menpnens, T. Moprana, H. Y. BaBuiioBa) u ydenus (0 meHTpax MHOTOOOpasusi u
MIPOUCXOXKJCHUS KyJIbTYpHbIX pactennii H. M. BaBuioBa), onpenensTe rpaHULIbI
UX IPUMEHUMOCTHU K )KMBBIM CHCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAONIOICHUE U
ONMCAHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHu3alus U IMPOBEACHUE
OMOJIOTMYECKOr0  HOKCIIEPUMEHTa,  BBIIBI)KEHHWE  THIIOTE3bl,  BBIABIICHUE
3aBUCUMOCTH MEXJY HCCIEAYEMbIMU BEIMYMHAMH, OOBSICHEHHE MOJyYEHHbIX



pE3yNbTaTOB, UCIHOIb30BAaHHBIX HAYUHBIX MOHSATUH, TEOPUH W 3aKOHOB, YMEHHE
JieN1aTh BBIBOJIBI HA OCHOBAHUU TMOJYUYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHBIC MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT H
AYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPTaHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M MPEBpAICHUS] SHEPTUU B KIETKe, (HOTOCHHTE3A,
IUTACTUYECKOTO W SHEPreTMYecKoro oOMEHa, XEMOCHHTEe3a, MHUTO03a, MeHo3a,
OIUIOIOTBOPEHMS, PA3MHOKECHUS, HWHIUBUAYAIbHOTO Pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATHh MOJyYECHHbIE 3HAHUS JUIsl OOBSACHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUH, JJISl MPUHSATHUS MPAKTUUYECKUX PEIICHUA B MOBCETHEBHOMN
KU3HU C 1IeJIbl0 o0ecreyeHus: 0e30IacHOCTH CBOETO 370pOBbS U 370POBBS
OKPY>KaIOIINX JIFOACH, COOII0IEHUsI HOPM TPaMOTHOTO TIOBEJICHHUS B OKpPY KaroIen
MPUPOIHON cpee, TOHMMaHUE HEOOXOJAMMOCTH HCIIOJIB30BaHUS JOCTHIKCHHIA
COBPEMEHHOMU Ouonoruu OMOTEXHOJNIOTMA Uil  PalMOHAIBHOTO
IPUPOIONIOIb30BAHMUS;

YMEHHE pelIaTh »JJEMEHTApHbIe TEHETHYECKHE 3aJayd Ha MOHO- U
IUTUOPUTHOE CKpEIIMBaHWE, CLEIUICHHOE HaCJeIOBAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHUS IS MpEACcKa3aHUsl HACIETOBAHUS MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBINOIHATH J1A0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuiia npu padbore ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTMYECKOTO  COAEpXaHMs, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpEeICTBA MacCcOBOW MH(pOpMaLIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE acCleKTbl COBPEMEHHBIX HCCJIEeOBaHUI B OuoJIOrUH,
MEIUIHE, OMOTEXHOIOTHH;

YMEHHE CO3[laBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIICHMUS,
0000111ast OMoJIOrMuecKyr0 UHGOPMAIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BATh IOHSITHIHBIN arrapaT OMOJIOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHHs yueOHOro npeamera «buonorus» e 11
Klacce TOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHUH B CHCTEME HayIHOTO
3HaHUSA ECTECTBCHHBIX HAyK, B (OpPMHpPOBAHMH COBPEMEHHON €CTEeCTBEHHO-
HAayYHOM KapTHHBI MUpa M HAYYHOTO MHUPOBO33PEHHS, O BKJAJ€ POCCUMCKHUX U
3apyOEKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHUH, (PYHKIIMOHATHHOU
TPaMOTHOCTH Y€JIOBEKa JIJIsl peIIeHHs )KU3HECHHBIX 33]1aY;

YMEHHE pPACKpBIBaTh COJAEp)KaHHE OWOJOTMYECKUX TEPMHHOB W TIOHATHUU:
BUJI, MOMYJISALKUSA, TeHO(OH/, SBOIONHMS, ABWXKYIIKE CUiIbl ((DaKTOpPbI) 3BOJIOLUHY,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, IKOJIOTHYECKUE (HAKTOPHI,



SDKOCHCTEMA, MPOAYUEHTH, KOHCYMEHTBI, PEAYLUEHTbl, ILENU MHUTaAHUS,
AKOJIOTHYECKas MUpaMuia, OMoreonenos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKUE TEeOpuH (IBOMIOLUOHHAS Teopus Y.
JlapBrUHa, CHHTETHYECKash TEOpHUsSl HBOJIOLMH), 3aKOHbl U 3aKOHOMEPHOCTHU
(3aponpimieBoro cxoxactea K. M. bapa, depenoBaHusi TJIaBHBIX HampaBleHUH U
nyteir sBomonuu A. H. CeseprioBa, yuenus o ouoctepe B. M. Bepuanckoro),
ONPENEIISITh TPAHUILIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO IMO3HAHKS B OMOJIOTHN: HAOIIOICHUE U
OMKCAHUE >KUBBIX CHUCTEM, MPOLIECCOB W SIBJICHUM, OpraHM3alus U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABHKEHUE  TUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEX]y MCCIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE TMOTYYEHHBIX
pe3yJbTaTOB, WCIOJIL30BAHHBIX HAYYHBIX TMOHATHUM, TEOPUN M 3aKOHOB, YMEHUE
JienaTh BBIBOJIbI HA OCHOBAHUHU MOJYUYEHHBIX PE3YIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJOTUYECKHUX
O0OBEKTOB: BHJIOB, TMOMYJAIMN, MPOIYIEHTOB, KOHCYMEHTOB, PEIYILEHTOB,
OMOreoleHO30B M HJKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BUA00O0pa30BaHUSs, MPUCIOCOOIEHHOCTH
OpraHu3MOB, JCHCTBUS SKOJIOTMYECKUX (DaKTOPOB Ha OpraHU3MBI, IEepeHoca
BEIIECTB M TIOTOKAa JHEPTHMM B HKOCHUCTEMAaX, AHTPONOTCHHBIX H3MEHEHHI B
HKOCHUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSThH IMOJYyUYCHHBIC 3HAHUS N1 OOBSACHEHUSI OMOJOTHUECKUX
IIPOLIECCOB U SIBJICHUU, JUISl NPUHATUS NMPAKTHYECKUX PELICHUH B IOBCEIHEBHOU
KU3HU C LEeNplo obOecriedyeHus 0e30MacHOCTHM CBOETO 3J0POBbsI U 3/I0POBbS
OKPYXKAIOIIUX JIFOJIeH, COOJIIOICHHUSI HOPM TPaMOTHOTO TIOBEACHUS B OKPY>KaroIIen
MPUPOJHON cpejie, TMOHUMaHHE HEOOXOAMMOCTH UCIOIb30BAHUS JOCTHKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIs1 PALIMOHATILHOTO PHUPOAOIIONb30BAHUS;

YMEHHUE pelaTh JIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1aud, COCTaBIISATh CXEMbI
MepeHOca BEIIECTB M YHEPTUU B SKOCUCTeMax (IICTH MUTAHHUsA);

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE W TPAKTUYECKUE padOThI, COOIIOJATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHYECKU OIEHUBATh M HMHTEPHPETUPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO  COJIepKaHMsl, BKJIIOYAIOUIYI0 IICEBJAOHAy4YHbIE 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MHGMOPMAIINH, HAYIHO-TIOMYJISPHBIC
Marepuaibl),  paccMaTpWBaTh  TJI00aTbHBIE  JKOJOTUYECKUE  TPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3UITHUIO;

YMEHHUE CO3/laBaTh COOCTBEHHBIE THMCbMEHHBIE U YCTHBIE COOOIICHMUS,
0000111ast OMoJIOrNYecKyr0 HH(GOPMAIMIO U3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO
HCII0JIb30BaTh MTOHSTUHHBIN armapar ouosoruu.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIie
Ne ni/mn P Konrpoabnsie | IlpakTHyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bubmuoreka [{OK
1 b 2 :
HIOIOTIA Karc Hayka 05 https://m.eds00.ru/7f41c292
bubnunoreka LIOK
2 X 1
VIBBIC CHCTEMBL I HX OpTattisatiit https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
3 X i 8 1
MMUYECKHUI COCTaB M CTPOCHUE KIETKU https://m.edsoo.ru/7fA1c292
bubnunoreka LIOK
4 IKHM3HEACATENBHOCTS KICTKH 6 https://m.edsoo.ru/7f41c292
5 PasMHOkXeHME 1 MHIUBUAYAIbHOE PA3BUTHE 5 1 bubmmoreka HOK
OpraHUu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTL U N3MEHYUBOCTD 8 15 bubnunorexa LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubnunorexa LIOK
8 P 1
C3CPBHOC BpEMA https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabubie | IlpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
1 1
IBOONKOHHAL OHONOTHA o https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emute ' https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > . https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4
Coo01ecTBa U SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
5 P 2
CICPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hdara uugposbie
Tema ypoka Konrpoabnbie | IIpakTnueckue
n/n Bcero u3ydeHusi =~ oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
bubnuoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[IpakTuueckast padora Ne 1
2 «Hcnonb3oBaHue pa3aIMuHbIX 1 0.5 bubmorexa LIOK
https://m.eds00.ru/863e6122
METO/IOB TIPU U3yYCHUHU
OMOJIOTUYECKUX 0OBEKTOBY
3 buosiornueckue cucremsl, MPOUECCHI 1 bubmnoreka IIOK
U UX U3Y4YEHHE https://m.eds00.ru/863e6564
4 XHUMHUYECKHM cocTaB KJIETKU. Boma u 1 bubmnoreka IIOK
MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6nmorexa LIOK
5 benku. Coctas u crpoeHue 0eKoB 1 https://m.edsoo.ru/863e6h72
®epMeHThl — OMOJIOTHYECKHE
Katanu3aropsl. JlabopaTtopHas
6 pabota Ne 1 «M3yuyenue 1 05 bubmuoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajasbl)»
7 Vraesoasl. JIUmume: 1 buGnnorexa [IOK

https://m.eds00.ru/863e6870



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

bu6nmorexa [IOK

8 Hyxaentosbie kuciotsl. ATO https://m.edso0.ru/863e6d5c
9 Hcropus u meTonbl u3y4eHus bubnuoreka [JOK
kietku. Kinerounas teopus https://m.eds00.ru/863e6e88
10 KieTka kak menoctHas KuBast
crucrema
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaGopaTtopHnas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHUKpOTIpEIapaTax u ux
OIIHUCaHUE»
bubnunoreka LIOK
12 (O6mer BEmECTs wm MeTabomIsM https://m.eds00.ru/863e766¢
bubmmoteka IIOK
13 ®otocuites. XemocHuTes https://m.eds00.ru/863e7¢c98
. bubnuoreka [IOK
14 dnepretieckuii oOmen https://m.edso0.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kieTkn. MuTto3. JlaboparopHas
15 pabota Ne 3 «Ha6J'IIOJII;HI/I§ MUTO34a B 0.5 bubnmorexa LOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpeIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTe3s Oenka. Peakmms but6mmorexa [IOK
MaTpPUYHOTO CHHTE3a https://m.eds00.ru/863e796e
bu6nunorexa LIOK
17 Tpascsmms — duocwnres benxa https://m.eds00.ru/863e796e
18 Hexknerounsie popmbl )KU3HU — bu6muorexa [JOK



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

BUPYCHI

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

bu6nmoreka [IOK

19 @opMbI pa3MHOKEHUSI OPTaHU3MOB https://m.edso00.ru/863e81b6
https://m.edso0o.ru/863e831e
bubnunoreka LIOK

20 Meii

eHos https://m.edso0o.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHUE.
JlaGopaTtopHnast pabota Ne 4 bubmmoreka [JOK
21 0.5
«M3y4eHne cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
29 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.edso0.ru/863e8436
23 I'eneTrika — Hayka o bubmmnoreka [HOK
HACJIEICTBEHHOCTU U U3MEHUYUBOCTHU https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 MpU3HAKOB. MOHOTHOpUIHOE bubmmorexa [TOK
P ] puA https://m.eds00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fllesaBHF::Hi[qoro HapcnlclaI OBaHUSA bubmmorexa LIOK
A https://m.eds00.ru/863e89a4
MPU3HAKOB
CueruieHHOe Hacae10BaHNe
npusHakoB. JlabopaTopHas padora
No 5 «M3yuenune pe3ynbpTaToB bubnmnoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpeTMBaHus y Ap0o30(HIIbl HA
TOTOBBIX MUKpPOIIpEapaTax»
27 I'eweruka mmona. Hacinenosaunue but6mmoreka [IOK



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

IIPU3HAKOB, CHCIIJICHHBIX C I10JIOM

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

N3menuuBocts. HenacnencrBenHast
M3MEHYUBOCTh. JlaboparopHas

pabota Ne 6. U3yuenue bubnmnoreka HOK
28 . 1 0.5
MOAU(UKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BaApUAIIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»
HacnencrBeHHass N3MEHYMBOCTD.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnnorexa [JOK
«AHanu3 MyTauui y 1po30(uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOMpEIapaTax»
bubnuoreka [{OK
30 Pereriia uenonexa 1 https://m.eds00.ru/863e8d78
PesepBuelit ypok. O6006111€HNE 10
31 teMe «HacnencrBeHHOCTD U 1
W3MEHYHBOCTH OPTAaHHU3MOBY
bubmmoteka IIOK
32 Ceeiuis Kak Hayka i polece 1 https://m.eds00.ru/863e9214
33 MeTobl U TOCTHKEHUS CENEKIINU 1 bubmmoteka IIOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTrexHonorus Kak oTpacib 1 bubnmnoreka [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9336
OBHLIEE KOJIMYECTBO YACOB I10 34 4

[TPOI'PAMME



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 KITACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpoapueie | Tpakruueckue u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 OBOIIOLUS U METO/BI €€ U3yUECHUS 1 bubamorexa LIOK
https://m.edsoo.ru/863ea20e
5 Uctopus pa3Butus mpeacTaBieHUN 1 bubanorexa [JOK
00 3BOMIONMU https://m.eds00.ru/863e9570
bubmuoreka [{OK
3 Mutipossostrowts L https://m.edsoo.ru/863e9cle
[Momynsanus Kak eMeHTapHast
€/IMHUIA BUJA U HBOJIIOLMH.
4 JlaGopatopHas pabota Ne 1 1 0.5 brbmmorexa [TOK
https://m.eds00.ru/863e99c6
«CpaBHEeHHE BUOB 1O
MOP(}OIOrHUECKOMY KPUTEPHIO)
5 JIBroKy1iue cuibl (371eMeHTapHbIe 1 bubmuoreka [IOK
(akTopbI) IBOJIIOLIMU https://m.edsoo.ru/863e9da4
N bubnuoreka [IOK
6 EcrecTBeHHbI 0TOOp 1 €ro Gopmbl 1 https://m.edsoo.ru/8639ed0
Pe3ynbTate! 3BOMIONMY:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BugooOpa3oBanue. JlaboparopHas 1 05 bubmuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso0o.ru/863e9fde
IpUCIOCOOICHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bu6muorexa [JOK

MaKpO3BOJOIUHN

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
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HeobOpaTtumocTs 3BOMIOIINN

Ucrtopus xu3nu Ha 3emiie U METObI

10 "
e u3yueHus

11 ['unore3sl MpOUCXOKACHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
PazButue xxu3Hu Ha 3eMIiie 1o 3pam u bubnmnoreka HOK

12
nepuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
PacTUTENILHOTO U )KHBOTHOTO MHUPA.

13 [IpakTrueckast padora Ne 1 05 Bbu6mmoteka [JOK
«M3y4eHre NCKONIaEMBbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHUil U )KUBOTHBIX B
KOJUTCKIIHSX

14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpraHUYeCcKOro Mupa https://m.edso0o.ru/863ea48e

bu6nmorexa LIOK

15 DBOJIOIKS YeTIOBEKa (aHTPOIIOTEHE3) https://m.eds00.ru/8636ac2c

16 JBwxyuue cuibl ((hakTopsl) bubmmnoreka HOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTAJIH IBOJIOLUH
yelioBeKa

18 YenoBeueckne packl ¥ MPUPOTHBIC bubnmnoreka [JOK
aJanTaluy YeIoBeKa https://m.edso0.ru/863eaea2
Peseprubriit ypok. O60011eHIE TIO

19 TeMe «BO3HMKHOBEHME U Pa3BUTHE
KHU3HHU Ha 3eMiie»

20 DKOoJIOoTHs Kak HayKa

21 Cpenpl 0OOUTaHUS U SKOJIOTHYECKUE bubnunoreka LIOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(bakTopsI

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

AbuoTtnueckue GpakTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdosornueckre 0cOOCHHOCTH

. bubnuorexa [JOK
22 pacTeHHI U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanusny. JlabopaTopHas padora
Ne 4. «Bnusinue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCay
bubmuoreka [{OK
23 brotiieckie GakTope! https://m.eds00.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomysitun. [Ipaktuueckas pabora
24 Ne 2 «IloncyéT mIOTHOCTH 0.5
TIOTYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
o5 CooOriecTBa OpraHu3MOB — bubmuoreka [IOK
OuoLeHo03 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubmuoreka [IOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKA3aTENN YIKOCUCTEMBI.
27 OKOJIOTNYEeCKUE MUPAMUBI. buomrorexa LIOK
. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. Cykueccus
28 [Ipupoanslie 3x0cHCTEMBI
29 AHTpPOTIOTEHHBIE YKOCUCTEMBI
30 Buocdepa — rnobanbHas bubmuoreka [JOK
3KOCHCTEMA 3EMITU https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnuotexa [JOK

o6uocdepsr

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onocdepe 3emian 1
33 CocymiecTBoBaHUE TPUPOJIBI U 1 bubmmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O000IICHHE TEMBI
34 «Co00111eCTBA M 3KOJIOTHYECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I1O 34 95

I[TPOTPAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






