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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpaMmbl MO OMOJIOTMU TEOPETUUECKYI0 OCHOBY IS
OTIPEJICNICHHS] TOAXO0J0B K (OPMUPOBAHUIO COJEPKAHUS Y4YEOHOro MpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHbie TnonoxkeHus @PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  I1IeJiel, COJIepXKaHus, pe3yJabTaToB oOOy4YeHus U
TpeOOBaHUM K YPOBHIO OJATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 O0ITUX IENSIX U
MPUHINNAX, XaAPAKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero obpazoBanus B Poccuiickoit denepanuu, a TakkKe IOJOKECHHUS O
cnenuuke OMoJIOruM, €€ 3HAaYUeHUH B TO3HAHUU >KUBOW MPUPOABI U 00ecTeueHun
CYIIIECTBOBAaHMS 4eloBedecKoro oodiiectBa. COrjacHO Ha3BAHHBIM MOJIOKECHUSIM,
OTIpEeJICICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpeACTaBICHUE O Ienax, o0 oOien
CTpaTeruy OOYy4YeHHs, BOCIUTAHUS W Pa3BUTHS OOYYAIOIIUXCA CPEeACTBAMHU
ydyebHoro mnpeaMera «buonorus», omnpenenser o00s3aTeNbHOE MNPEIMETHOE
COJIep’KaHHWe, €ro CTPYKTypy, pacmopeielieHue 1o pa3faeinaM U Temaw,
PEKOMEHIyeMYIO TOCJIeI0BATEIbHOCTh M3YUEHUsI YUYEOHOro Marepuana ¢ y4éToM
MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTHKH 00pa3oBaTeIbHOTO
MpOIIeCcCa, BO3PACTHBIX OCOOCHHOCTEH 00yYarommXcsl.

B nmnporpaMmvme mo OuoMOTMM TaK)Ke YYUTBHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM M TIPEIMETHBIM pe3yJbTaTaMm
oOyueHus B (HOPMUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
JEATEbHOCTA/YUEeOHBIX JEHUCTBUI OO0YydYaroluXCcsi MO OCBOCHHUIO COACPKAHUS
OMOIOTHYECKOTO 00pPa30BaAHMS.

B nporpamme mo 6uonoruu (10—11 kiaccel, 6a30BbI YPOBEHB) peaIn30BaH
MPUHIUAN TPEEMCTBEHHOCTH B HU3Y4Y€HUM Ouoyioruu, Onaromaps uyeMy B Hel
MPOCMATPUBAETCSl HAMNPABICHHOCTh HAa pa3BUTHUE 3HAHUM, CBSI3aHHBIX C
dbopmupoBaHUEM €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS, LEHHOCTHBIX
OpHEHTAIlMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHUI O 3J0POBOM
oOpa3e XM3HM U OEpeKHbIM OTHOUIEHHUEM K OKpYXalolled MpUpOIHON cpene.
[TosToMy Hapsy ¢ U3yuyeHHUEM OOIICOMOIOTHUECKUX TEOPUM, a TaKKe 3HAHUU O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0 PAaHra U CYIIHOCTA OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOLIECCOB B MPOrpaMMe MO OMOJIOTUM YIEJIEHO BHMMAaHHUE HCIOIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJI PEIICHUS MPUKIATHBIX 3a/1a4, B
TOM 4Huclie: TPOPUIAKTUKU HACJIEICTBEHHBIX 3a00J€BaHUI YEIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHHS, 000CHOBaHUS AKOJIOTHYECKHU
1IeJIeCO00pa3HOro TMOBEJIEHUS B OKPYXKAIOIIEH MNPUPOIHON cpene, aHalu3a
BIIUSIHUSL XO3SMCTBEHHON ACSATEILHOCTH YEJIOBEKa HAa COCTOSHUE MPUPOAHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHUE BHUMAHUS K MPUKIIAITHON HAMPABICHHOCTH
yueOHoro mpenmMera «buosorusy MpoIUKTOBAHO HEOOXOIUMOCTHIO O0ECTICYCHUS



YCJIOBHUM ISl PEIICHUS OJJHOM M3 aKTyaJbHBIX 33]1a4 IKOJILHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KoTopas mpennonaraetT (GopMuUpoBaHHEe y  OOydaronmxcs
CIOCOOHOCTH aJanTHPOBAThCS K W3MEHEHUSM JTUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHe cpeaHero oOiiero oOpa3oBaHMs 3aHMMAET BaKHOE
mecto. OnHa oOecrieunBaeT (QopMupoBaHUE y OOYYaIOIIMXCS MPEACTaBICHUN O
HAay4YHOM KapTUHE MHpA, pacIIupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJMYUTENbHBIX TPU3HAKAX — YPOBHEBOM OpraHU3allid U SBOJIOIHH, CO3MAET
YCJIOBMSI  JJisi:  TO3HAHHWS  3aKOHOB  JKMBOW  TMPUPOABI,  (PopMUpOBaHUS
(yHKUIHMOHATBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO U 0Oe30macHoro oopasa
KU3HU, SKOJIOTHYECKOTO MBIIIJICHHS, IEHHOCTHOTO OTHOIICHUS K KUBOW MPUPOE
U YEJIOBEKY.

bonbiioe 3HaueHne OUOIOTHST UMEET TAKXKE JIJISl PEIICHUs] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJa4  cpenHero  oOmero  oOpa3oBaHMs,  COIMAIM3ALUU
oOyuaromuxcs. M3ydyenune 6uonorun obecneynBaeT ycioBHs sl (POPMUPOBAHUS
WHTEJUICKTYalIbHBIX, KOMMYHHKAITMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJBTYpPBhI, CIOCOOCTBYET HMHTErpaluy OMOJOTMYECKUX 3HAHUU C
NPEICTABICHUAMH U3 JIPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMHH
u reorpadgun. Ha3BaHHbIE MOJOXKEHHUS O MpeJHA3HAYCHWU Y4eOHOTro mpeameTa
«buonorus» CcoCTaBUIM OCHOBY Ui OINpEIENICHUs TOAXOAOB K OTOOpY H
CTPYKTYpUPOBAaHUIO €ro COAEp)KaHMs, IMPEICTAaBICHHOIO B MPOrpaMMe IO
OHOJIOTUH.

Ot6op coxmepkanusi yuyeObHoro npenmera «buosjorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3HUIMHA KyJIbTypoCOOOpPa3HOTo MOAXOAa, B COOTBETCTBHH C
KOTOPBIM OOYyYaroIIMecs: MOJDKHBI OCBOUTH 3HAHUS M YMEHHUSA, 3HAYUMBIC IS
dbopmupoBaHua oOOUIEH KYJIbTYpbI, OMNPEIEISAIONME aJeKBaTHOE IOBEJACHHE
YeJIOBEKa B OKPY’KaKOIIEH MPUPOJIHON cpejie, BOCTPEOOBaHHBIE B MOBCEIHEBHOM
KU3HU M TPAKTUUYECKON naesTeabHOCTH. Ocoboe MecTo B 3TOM CHUCTeME 3HaHUH
3aHUMAIOT DJIEMEHTHI COJIEP KaHMsl, KOTOPBIE CIy>KaT OCHOBOM uisi (hOPMHUPOBAHUS
NpPEICTAaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHUpa W
[IEHHOCTHBIX  OPWEHTAIMSIX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alluU
OMOIOTHYECKOTO 00pa30BaAHMS.

CTpyKTypUpOBaHUE COJACpXKaHUS Y4eOHOro maTepuaia B MpPOrpaMme II0
OMOJIOTUM OCYIIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTIMYUTEIBHBIX OCOOCHHOCTSX KUBOU MPUPOJIBI, O €€ YPOBHEBOM OpraHU3aIlluu U
HBOJIIOLIMU. B COOTBETCTBUHU € 3TUM B CTPYKTYype yueOHOTro mpenmMera «buomorus
BBIJICJICHBI CIIEYIONINE COJEpKaTeIbHble TUHUMU: «bronorus kak Hayka. MeToabl
HAy4yHOTO mo3HaHus», «KieTka kak Ouojoruyeckas cucreMa», «OpraHusm Kak



Oouonornyeckas cuctemayn, «CuctemMa ¥ MHOTrooOpazue OpraHM4YECKOTO MHpPay,
«IBOJIIOIHS KUBOU MPUPOJIBD», « IKOCUCTEMBI M PUCYIIIUE UM 3aKOHOMEPHOCTH.

[enp wm3yuenus ydeOHoOro mpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJICHNE  OOYyYaAIOIMHUMHCS 3HAHUSMH O  CTPYKTYpHO-(YHKIIMOHATHHOM
OpraHM3aIldd >KUBBIX CHCTEM Pa3HOr0 paHra H IPUOOPETCHHE YMCEHHM
UCIIOJIB30BaTh ATH 3HAHUS IS TPAMOTHBIX JCHCTBHM B OTHOIIEHWU OOBEKTOB
YKUBOUW MPUPOJIbl U PEUICHUS PA3JIMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buosiorus» Ha 0a30BOM
YPOBHE 00€CTIeUnBACTCS PEIICHUEM CIISAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMbl 3HAHUU O OHOJOTHYECKUX TEOPHUSX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUIaX, CIYKAIIUX OCHOBOM
st opMUpOBaHUS TPEICTABICHUH O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPAa3uu U OCOOEHHOCTSIX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHS OpPraHU3alMH, BBIJAIONIUXCA OTKPBITUSX U COBPEMEHHBIX
HCCIICOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYYaIOIMIMXCS ITO3HABATEIIBHBIX, HWHTCIUICKTyIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHAIM3a JAHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTMM HAy4HBIX B3IVISIOB, MJEHM M TMOAXOJOB K HM3YUYECHHIO JKUBBIX CHCTEM
Pa3HOr0 YpOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy OOydYarommxcss OOmed KyJIbTyphl, (YHKIIMOHAIHLHOM
IPAaMOTHOCTH, PA3BUTHE YMEHUM OOBSICHATH U OICHUBATh SIBJICHUS OKPYXKAIOIIETO
MHpA JKMBOW MPUPOJBI HAa OCHOBAaHMM 3HAHWW M ONbITa, MOJIYYEHHBIX MPHU
M3y4YeHUH OUOJIOTUH;

dbopmupoBaHre Yy OOy4YaOIMXCA YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUUCCKOW JEATEIBHOCTH 4YeJOBEKa, pPa3BUTHH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHH U arpoOHOTEXHOJIOTHH;

BOCIHUTAHUE YOEKJIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEJIOBEKOM KUBOU
IIPUPOJIBI, HEOOXOIUMOCTH OCPEKHOTO OTHOIICHUS K HEeH, COOIOICHUS STHICCKUX
HOPM IIPU IPOBEJICHUN OMOJIOTUYECKHUX UCCIIEIOBAHMI;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWU ISl TIOBBIIMICHUS YPOBHSA
AKOJIOTHUYECKOHN KYJIbTYpHbl, 1U1s1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUI U YMEHUHN B TIOBCETHEBHOW JKU3HU IS
OLICHKU IOCJIEICTBUM CBOEU JAEATEIBHOCTH IO OTHOLIEHUIO K OKPY’KAIOILEH Cpexe,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHWE M COOJIOJCHHE Mep MNPO(UIAKTUKH
3a00J1€BaHUI.

B cucreme cpemnero oOmiero obOpaszoBanmsi «buosorusy, m3ydaemas Ha
0a30BOM YpOBHE, SBISAETCS OOS3aTEIbHBIM yYCOHBIM IMPEIMETOM, BXOJSAIIAM B
COCTaB MpeaMeTHON 001acTH « ECTeCTBEeHHO-HAayYHBIE PEAMETHD.



Jiist u3ydenus OMooruu Ha 6a30BOM YPOBHE CpEeIHEro 00IIero oopa3oBaHus
oTBoauTCcs 68 dacoB: B 10 kimacce — 34 4Jaca (1 gac B Hemenmo), B 11 kmacce — 34
yaca (1 yac B Hezeli0).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUUYECKUMU H
JIPYTUMHU €CTeCTBEHHBIMU HayKamu, (uimocodueit, TUKOM, ICTETUKON U MPaBOM.
Ponr Ouosorun B GOpMUPOBAHWM COBPEMEHHOM HAy4YHOM KapTHHBI MHpA.
Cucrema OMOJIOTMYECKUX HayK.

Metoabl TO3HAHUS KUBOUW MPUPOIbI (HAOII0IEHHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, Kiaccuukanus, MOJEIUPOBaHUEe, CTAaTUCTUYECKass o0paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Koasnos, /Ix. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOU MTPUPOIIBD).

JlaGopaTopHble U NpaKTHYEeCKHEe PadoThI:

[Ipaktrnueckas padora Ne 1. «Mcnonp3oBaHHE pa3IUYHBIX METOJOB MpPH
M3YYCHHH OMOJIOTHYECCKUX 0OBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPTaHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ononoruu. Otauyue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa 6MocucTeM U UX pazHooOpasue. YPOBHU OpraHU3AINN OMOCHUCTEM:
MOJICKYJISIPDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIN, MOMYISLHUOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKHIT), OMoCcepHBIA.

JlemoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HW», «YPOBHH OpraHU3allUU
AKUBOU MPUPOIBD».

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. XuMHUYeCKHil COCTAB U CTPOEHHE KJIETKH.

XUMHYECKUN COCTaB KIETKH. XUMHUYECKHE SJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpPO3JEMEHTHI. BoJla 1 MUHEpAJIbHBIE BEIIECTBA.

OyHKIMK BOABI U MHUHEpPAJIbHBIX BeIIeCTB B KieTke. l[lommepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHne 0eTKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
He3aMeHnmble 1 3aMEHUMbIE aMUHOKUCIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJIEKyJbl (TIepBUYHAs, BTOpUYHAS, TPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
byHKIUNA OETKOB.



®epmenTtsl — Ouonormueckue Katanuzatopbl. CtpoeHue (QepmeHra:
aKTUBHBIN IIEHTp, cyOcTpaTHas creuuduyHoctb. KodepmenTtsl. ButamuHsL.
OTnnunsa pepMEHTOB OT HEOPTAHUUECKUX KaTaJIUu3aTOPOB.

VYrrneBogael:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W J1e30KCHpu003a),
aucaxapuabsl - (caxaposa, JaKTo3a) M Mojucaxapuasl  (Kpaxmani, TJIMKOTEH,
HeJuTo103a). buonorundeckue GyHKIUN YTIEBOOB.

Jlumuael:  Tpurnuuepunasl, (ochomunuasl, crepouabl. ['mapoduibHO-
runapodoOHbIle  cBOicTBa. buonormdeckne ¢yHkimyn aunuaoB.  CpaBHEHHE
YTJIEBOJIOB, OEJIKOB U JIMMHI0B KaK MCTOYHUKOB YHEPTHUHU.

HykneunoBsie xkucinotsl: JHK wu PHK. Hyxkneotunslt — MoOHOMEpBI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Crpoenue n gpynkuun PHK.
Buner PHK. AT®: ctpoenne u GpyHKIuH.

uronorus — Hayka o kierke. Knerounas teopust — npuMep B3auMOACUCTBUSA
uaei u paxkToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUYEeHHUsI KIETKH.

Knerka kak 1menoctHas »kuBass cuctema. OOIMe MNpU3HAKKA KIETOK:
3aMKHyTasi HapyxHas memOpana, moinekynsl JIHK kak reHernueckwii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunbel KJIETOK: »yKapuoOTHYeCKas M mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTUYECKON KieTku. Kierounas crenka Oakrepuil. CTtpoeHue
AYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >KUBOTHOW U
IpUOHO KIETKH.

IToBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsI CTEHKA, MIMKOKAJIHMKC, UX
¢ynkuuu. [Inazmarnueckass memOpana, e€ cBoiicTBa U pyHkuu. LluTomnnasma u eé
opranounbl. OmHomemOpannbie opradHouasl kietku: OIIC, ammapar [ombmxw,
nu30coMbl. [loayaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHAPHH, IUIACTUIBL.
[Ipoucxoxknenne MUTOXOHApUM u Tactua. Bunel mnactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM LEHTpP, UEHTPUOIU, PECHUYKH,
KryTUKU. OYHKIIMU OPraHOUIO0B KIETKU. BKitoueHus.

Snpo — perynsTopHbiii IeHTp KieTKU. CTpoeHue sifpa: sjaepHas 000JouKa,
KapuoIlIa3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBL.

TpaHcOpT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. Illneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Huarpammel:  «Pacnpenenenne XUMHYECKHMX JJIEMEHTOB B HEXHBOM
npupoe», «PacnpeneireHne XuMUIECKUX 3JIEMEHTOB B )KUBOU MPUPOIEY.

Tabnuuer u cxemsbl: «llepuoanueckas TabiMIlA XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIbI», «buocunTes 0enka», « CTpoeHue MOJIEKYJIbl OeIKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. JJHK», «CtpoeHne MoieKyJibl



AT®», «CtpoeHue 3yKapHOTHUYECKON KIETKN», «CTpOCHUE MKUBOTHOW KIIETKWY,
«CtpoeHue pacTUTEIbHOU KIeTKN», «CTpoeHHe MPOKAPUOTUYECKON KIIETKWY,
«CtpoeHue szipa KIEeTKu», « YIeBOAbDY, «JIMIuIbD.

O06opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYyIOBaHWE IS TPOBEICHUS
HAOMIOACHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpPOIpPENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlabopatopHast pabora Ne 1. «M3ydeHue KaTadIUTHYECKOW AaKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMUIIa3bl UK KaTajaasbl)y.

Jlabopatopnas pabora No 2. «M3ydeHuwe CTpoeHHsI KIETOK pacTeHU,
KUBOTHBIX M OaKTepuil MOJi MUKPOCKONIOM Ha TOTOBBIX MHUKpOIIpENnaparax U UxX
OMHUCAHUEY.

Tema 4. ’)KusHeneATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WM METa00IM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) 1
JUCCUMWISIIIUSL (9HEPreTUYeCcKuil OOMEH) — JBE CTOPOHBI €IMHOIrO0 Ipoilecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHUsS BEUIECTB W DHEPTUU B TIOHUMAHHH
MeTaboau3ma.

Tunel oOMeHa BenecTB: aBTOTpO(DHBINA U reTepoTpodHblid. Pob GpepmeHTOoB
B 0OOMEHE BEIIECTB U MPEBPAICHUH YHEPTUU B KIIETKE.

dortocunte3. CmeroBass u TeMHOBas (a3bl  ¢oTtocuHTe3a. Peaknun
dborocunTe3a. DPheKTUBHOCTh (HOTOCHHTE3a. 3HaUYCHUE (HOTOCHUHTE3a IS KU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeipl Ha (OTOCUHTE3 M CIIOCOOBI MOBBILICHUSI €T0
MIPOAYKTUBHOCTU Y KYJbTYPHBIX PACTCHUM.

XeMOocHHTe3. XEeMOCUHTE3UPYIONINe OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3emuie.

DOHepreTuueckuii oOMeH B KieTke. PaciiernsieHue BeIecTB, BbIACIECHUE U
AKKyMYJIUPOBAaHUE DSHEPrUUM B KIETKE. OTalbl JSHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxenune m ero Buabl. KucimopogHoe OKUCIEHHE, WIH KIETOYHOE
IbIXaHHE. OkucnuTenbHOe dbochopunupoBanue. OddexTuBHOCTH
HHEPreTUYECKOro ooMeHa.

Peakiuu wmatpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHeTnmdeckoil mH(popmanuu B KiIeTKe. ['€HETMYECKUH KOA U €ro
cBoiicTBa. Tpanckpurnuusa — matpuunbiii cunte3 PHK. Tpaucmsus — OuocunTes
Oenka. Otanbl TpaHciasiuuu. KonmupoBanue amuHOkucioT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢hopMbl )ku3HU — BUPYCHI. McTopus otkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOGHHOCTHM CTPOEHHUS H JKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesHnu pacTteHuid, KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc mmmynoaepunura yenoseka (BMIY) — Bo3Oymurens CIIN/da.



OOpatHass  TpaHCKpUIIIMA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHMIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konsuos, /1. . Banosckuii, K. A. Tumupsizes.

Tabmumel 1 cxembl: «Tumel nmuTaHus», «MeTtabomu3am», «MUTOXOHIPHUSY,
«JHepreTudeckuii oomen», «Xiopormiacty, «Potocuntes», «Ctpoenue JTHK»,
«CtpoeHue u pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I'eHeTHYeCKuil Koy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xu3HeHHbINH 1wk Bupyca CIIN]Ia,
Oaktepuodaray, «Pemmukarus JTHK».

Oo6opynoBanue: moxaenu-anunkanuu «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enka», «CTpoeHue KIEeTKu», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre 1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounblii 1muki, Wik >KU3HEHHBIM UK KiIeTkd. MHTepdasza u MUTOS3.
[Ipoueccol, mpotekaromue B HHTepdaze. Pemnukainus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHUOTHIIL.
JIMTUIONHBIA W TAaIUIOMJHBIA ~ XPOMOCOMHBIE  HAaOOpBl.  XPOMATHIBIL.
[{uTosornueckrue OCHOBBI PAa3MHOXEHUS W UHAMBUAYAJIbHOI'O  Pa3BUTHSA
OpraHU3MOB.

Henenne wietku — muto3. Craaum muto3a. IIpomeccsl, npoucxoadime Ha
Pa3HbIX CTAAUAX MUTO3a. BHOJIOrMYECKUI CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@DopMbI pa3sMHOXKEHHSI OPraHU3MOB: Oecrosioe U nmoyioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: JICJICHUE HAJBOE, ITOYKOBAaHWE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHNe, BETETATUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE IS CEJIEKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECIOIO0TO.

Meiio3. Cragun menosa. [Ipomeccsl, MpoUCXOOAIINEe HA CTagusAX MeWo3a.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuii cmpici U
3HAYEHHUE MEHO03a.

['ametorenes — mpouecc 0O0pa3oBaHUsI MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKU M sSUYHUKU. OOpa3oBaHUE M Pa3BUTUE MOJOBBIX
KJIETOK — TaMeT (CrnepMaTo30u[l, SWIEKJIeTKa) — CIEPMATOT€HE3 U OBOIEHE3.
OcoOEHHOCTH CTPOCHHS SNUIEKIETOK U crepMaTo30uaoB. OIuiogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIBLHOE PpPa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOisieHne, racTpyisanus, opraHoreHes. [loctamOpuoHanbHOE pa3BuTHE. THITBI
NOCTAIMOPUOHAIIBHOTO PA3BUTUSA: MpPsAMOE, HENpsAMoe (JIMuyuHOuHOe). Biusnue



Cpellbl Ha Pa3BUTHE OPTraHW3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pacteHnii. OHTOr€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHH, CTAIUN PA3BUTHUSL.

JlemoncTpanum:

Tabmumel u cxeMbl: «®DOpMbI Pa3MHOKEHHS OPraHu3MoBy», «J[BoiiHOe
OIUIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BereraTuBHOEe pa3MHOXKEHHUE
pacteHui», «Jlenenne xknetku Oakrepuity, «CTpOeHHE TIOJOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsrii mukin», «Pemnmukanus JHK», «Mwutosy,
«Meiiosy, «IIpsMoe u HenmpsiMOe pa3BUTHE», «l'aMeTOreHe3 y MJIECKONMUTAIOIIUX U
4eJI0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CrnepMato3ouibl
MJICKOMUTAIOLIETO», «AHIEKIeTKa MIECKONMUTaIEero», «Kapuokuues B KJETKax
KOpEIlIKa JyKa», MarHUTHas MOJCNb-alIUINKaus «JleneHue KIeTKu», MOJAENb
JIHK, Mozaens MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M NpaKTHYecKue padoThbl:

JlaGoparopnass pabora Ne 3. «HaGmromeHwe MmTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaboparopHass pabora Ne 4. «3yueHue CTpOEHHUS MOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacjiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmert u 3aaun reHeTUKU. McTopus pa3BuTus reHeTUKd. Posb nutosioruu
U SMOPHOJIOTUU B CTAHOBJICHMM TE€HETHKU. BKiag poccuiickux M 3apyOe’KHBIX
V4EHBIX B Ppa3BUTHE TEHETUKH. MeToapl TEHETHKU (THUOPHUIO0IOTHYCCKUH,
[IUTOTEHETUYECKUM, MOJEKYJSIpHO-TeHeTUYeCKuii). (OCHOBHBIE TE€HETHYECKHE
noHATHs. ['eHeTndeckass CHMBOJIMKA, UCIIOJb3yEMasi B CXeMaxX CKPEIIMBAHUH.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJICHHbIE . MenaeneM.
MonoruOpuHOe CKpelMBaHUE. 3aKOH €IUHO00pa3us THOPHUIIOB IIEPBOIO
nokoneHus. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACUICIUICHUS IPU3HAKOB.
I'uniores3a ynuctoTel raMeT. [1oHOE U HEMOJIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpelvMBaHWe. 3aKOH  HE3aBUCHMOIO  HacjeJ0BaHUs
npu3HakoB.  lluToreHeTwueckwe  OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenuBanre. Mcrnonb30BaHne aHATU3UPYIOUIEr0 CKPEIMBAHUS
JUTS OTIpEIeTICHUs TEHOTHUIIa OCOOH.

CuemnieHHoe  HacneioBaHwe npu3zHakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBAaHHIO I'€HOB. HapylieHne cueruieHusi TeHOB B Pe3yJIbTaTe
KPOCCUHIOBEpA.

XpoMOCOMHas TEOpHs HACIEICTBEHHOCTH. | eHeTHYeCKUe KapThl.



I'enetuka mosia. XpoOMOCOMHOE OMNPEAEIICHHE M0JiIa. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OoMorameTHble W Te€TeporamMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLIETUIEHHBIX C MTOJIOM.

N3meHunBOCTH. BHIbI H3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MoAUGUKAITMOHHON U3MEHUUBOCTH. BapualimoHHbIN psij ¥ BapualliOHHAas KpyBasi.
Hopma peakuuu npuszHaka. KonuuecTBEHHbIE M KaYECTBEHHBIE MPU3HAKU U HX
HOopMa peaknmu. CBOMCTBA MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBenHasi, wiM TeHOTHIHMYECKas, W3MEHUYMBOCTh. KoMOuHaTHMBHAS
U3MEHYMBOCTh. Melo3 U TMOJOBOM Mpolecc — OCHOBA KOMOWHATUBHOM
M3MEHYUBOCTU. MyTallMoHHasi U3MEHYMBOCTh. Kiaccudukaiiust MyTamuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa 1 mpuunHbI MyTaruii. MyTareHHbie (pakTopBhI.
3aKOH rOMOJIOTHYECKUX PSAJI0B B HachaeACTBeHHOW n3MeHurnBocty H. M. BaBuiosa.

Buesnepnast HaclIeACTBEHHOCTh U U3BMEHYUBOCTD.

I'enernka uyenoeka. Kapumotun uyenoBeka. OCHOBHBIE METOAbl TEHETHUKHU
YyeJIoBeKa: reHeaJIoTMUeCKUi, OJIM3HEIOBBIN, IIMTOTCeHETUYECKU, OMOXUMHUYCCKHM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONPEACIICHUE TEHOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[1I1P-anamm3a. HacmencTtBeHHple 3a00JCBaHMSA dYeEJIOBEKAa: TCHHBIC OOJIC3HM,
0OJIE3HN C HACJIEACTBEHHOW MPEIPacloiOKEeHHOCThI0, XPOMOCOMHBIE OOJIC3HHU.
Comarnueckue H reHepaTuBHble MyTanuu. CTBOJNOBBIE KJIETKH. [IpuHIUIIBI
3I0pOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPODUIAKTUKHA U JICUCHUSI T€HETUUECKUX
0one3Held. MenuKo-reHeTUYeCKOEe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIULIMHCKOU
T€HETUKH B MPEJOTBPAIICHUU U JICYCHUU T€HETUYECKUX 3a00JIeBaHUI YETIOBEKA.

JemoHncTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. U. BaBunos.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpCIIMBaHUE H  €To
LIUTOI€HETUYECKAs OCHOBa», «3aKOH pAaCIICIUICHHS] M €ro LUTOreHEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JurubpuaHoe  CKpeIHMBaHUEY,
«lluTonoruyeckre  OCHOBBI  JUTHOPUAHOTO  CKpenIuBaHus»,  «Mehosy,
«B3anMoneNCTBUE QJUICNIBHBIX TE€HOB», «[€HEeTMYecKue KapTbl paCTEHUM,
KUBOTHBIX U YENOBEKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HACJEeIOBaHUS,
CUEIUICHHOTO C moJioMm», «KapuoTumnbl uyenoBeka © KUBOTHBIX», «Bujbl
M3MEHYUBOCTHY, «MoaudukanmonHas W3MEHYUBOCTHY, «HacnegoBanue pesyc-
baktopay, «I'eHeTHKa rpynm KpoBw», « MyTalinoHHasi U3MEHUYUBOCTHY.

O6opynoBanue: Mojenu-anuIMKanuu «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«HenonHoe noMuHHMpoBaHue», «JlurnbpuaHoe ckpenuBanue», «llepekpéct



XpOMOCOMY», MHUKPOCKON H Mukporpenapar «Jpozoduia» (HOpMa, MyTanuu
(hopMBI KPBUIBEB U OKPACKH Tea), repdbapuii «I'opox moCceBHOW.

JlabopaTopHble U NPpaKTHYEeCKHE PadOThI:

JlabopatopHast padota Ne 5. «M3yueHue pe3yabTaToOB MOHOTHOPUIHOTO H
TUTUOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOIIPEIapaTax.

JlabopaTtopHas pabora Ne 6. «M3yueHne MoAMGUKAIIMOHHON U3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPHUBOW».

JlabopatopHast pabota Ne 7. «AHanu3 MyTaruil y Apo30(uibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktuueckas pabora No 2. «CocTaBlieHHME U aHAIU3 POJIOCIOBHBIX
YEJIOBEKay.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuusa Kak HayKa M MPOLECC. 3apOKIACHUE CENEKIMU U JOMECTUKAIUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaX HPOUCXOXKIACHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTeHHU. LIeHTphl MpOUCXOXKAEHUA AOMAIIHUX XUBOTHBIX. Copr,
opoja, ITaMM.

CoBpeMeHHbIE METOIbI CeeKIUU. MaccoBbIi M MHAUBUAYAJIbHBIM OTOOPHI B
CEJEKIIMM PACTEHUHM U KUBOTHBIX. OLIEHKa JKCTEpbEpa. BIM3KOPOICTBEHHOE
ckpemBaHue — uWHOpuAMHT. Yucras nuHus. CKpelIMBAHWE YWCTHIX JIMHUH.
['ereposuc, wim rubpugHas cuia. HepoacTBeHHOE CKpeluBaHWE — ayTOPHIUHT.
Otpanénnas rtulOpuauzanus U e€ ycnexu. VCKycCTBEHHBIH MyTareHe3 W
NOJIyYEHNUE MOJUILUIONAOB. JIOCTMKEHUSA CENEKUMH PACTEHUW, JKUBOTHBIX H
MHKPOOPTaHU3MOB.

buotexHonorust kak oTpacib MNPOWU3BOACTBA. ['€HHAsi WMHXKEHepHUs. OTalbl
co3ganusi pexomoObunantHor JIHK wu Tpancrennsix opranuszmoB. Kierounas
uHxeHepusa. Kinerounsle KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KnonupoBanve BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojornyecknue W dTU4eckue  mpobrmembl. MO  —  TeHeTHuecKH
MOAU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

IToptpersi: H. U. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabnuuel u cxembl: kapta «LleHTpsl TpOUCXOXIEHHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHHil», «[lopoabl ToMalmHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuansanus», «Padotsl akagemrka M. @. BanoBay,
«Jlomumnongus», «OO0beKThI OMOTEexXHONOTHHY, «KileTouHble KymbTYypHI U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsiKH TUIOJ0B U KOPHEIIOI0B JUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuit «CenbCKkOX035UCTBEHHBIE PACTECHUS.



JlaGopaTopHble M NpakTHYecKue padoThbl:

Okckypeuss «OCHOBHBIE METOJBI W JOCTHDKCHHUS CEJEKIIMU PACTEeHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOMCTBITATETILHBIM  yY4aCTOK, B TEIUIMYHOE XO3SMCTBO, JIAOOpATOPUIO
arpOyHHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KUIACC

Tema 1. DBoJIIOLIUOHHAS 0HOJIOT HS.

[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIOLHMOHHON TEOPUH. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OUOJNOrMU. BiusHuE >BOIOIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUHU U APYTHX HAYK.

CeugerenscTBa dBomonMU. llaneoHTONMOrMUYECKHE: TMOCIENOBATEIBHOCTD
MOSIBJICHUS BHUJOB B MaJCOHTOJIOIMYECKON JIETOMHMCH, NEPEXOIHbIE (OPMBI.
buoreorpadguyeckue: cxoncTBo U paznuuue payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W Pa3IMyuusi AMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJOTUYHbIEC, AHAJIOTHYHbIE,
pYJUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIApHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJEJICTBEHHOCTH M OCHOBHBIX META0OJNMYECKUX MYyTEeH y BCeX
OpPraHHU3MOB.

OomtonmonHass teopust Y. J[lapBuHa. I[lpennocbuiku BO3HUKHOBECHUS
JapBUHK3MA. JIBWKyliume Ccuibl 3BOMIOLMHM BUAOB 1o [lapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOINpEIEIEHHAsT U3MEHYUBOCTb,
0opb0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosirouu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJIIOLNH.

JBuxymye cuibl ((hakTOphl) SBOIIONMK BHUJIOB B MpUpPOJE. MyTallMOHHBIH
npoiiecc ¥ KOMOWHATHBHAas W3MEHYMBOCTb. [lOMyNslMOHHBIE BOMHBI M Apeud
reHoB. M3ossauus u Murparusi.

EctecTBennbiii or6op — HampaBisoommii  (paktop dBomroruu. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpraHU3MOB Kak pe3yibTaT 3Bodtouuu. I[Ipumepsr
MIPUCIIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(h03bl U UIHOAJANITALUH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbIE  (QOPMBI
BUI000pa30oBaHusi: reorpaduyeckoe, IKOJIOTHUECKOe.

MakposBoinonusi. DopMbl  3BOMIONUMU:  (UIETHYECKAsl, JTUBEPreHTHAs,
KOHBEpIreHTHas, napajuiesibHas. HeoOpaTuMocTh 3BOTIOIUY.

[IpoucxoxieHne OT HecleUUaJIu3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anvs. ATanTUBHAS paIAALIUS.

JdeMoHCcTpanuu:



IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkenb, ®. Mrosuiep, A. H. Cesepiios.

Tabnuiiel u cxembl: «Pa3BuTHE OPraHMYECKOro Mupa Ha 3emie», «3apoIbIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OoppOBI  3a
cyiiectBoBanue», «EctecTBeHHBI 0TOOP», «MHOro0o0pasue COpToOB pPacTCHUINY,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomynsimum»,  «MyTarmonHas
U3MEHYUBOCTHY, «ApoMopdossl», «HMaunoamantanum», «OOIIas aereHepanusy,
«/IBmxymue cunbel 3Bomounun», «Kapra-cxema wapumpyra nyrtemectBus Y.
Hapsuna», «boppba 3a cymectBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000Pa30BAHUE.

OO6opynoBaHHEe: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPACKH,
Ha0Op TUIOMOB M CceMsH, KoyuteKmus «lIpumepsl 3alMTHBIX MPUCTIOCOOTICHHN Yy
KUBOTHBIX», MOjieNb «OCHOBHBIC HAIPABJICHHS SBOJIOLUN», 00bEMHAS MOJENb
«CTpoeHue roJIOBHOTO MO3ra HO3BOHOYHBIX .

buoreorpadguueckas kapra Mupa, KoJeKius «DoOpMbl COXPaHHOCTH
HMCKOMAaeMbIX JKMBOTHBIX M pacTeHuil», wmonaenb anmumkauus «llepexpéct
XpOMOCOM», BiIaxHble Ipenaparel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYLIKW», MUKponpenapaTr «/po3oduna» (HopMa, MyTanuu (OpMbI KPbUILEB U
OKpPACKH TeNa).

JlaGopaTopHble M NpaKTHYecKue padoThbl:

JlabopatopHasi pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHIECKOMY
KPUTEPUION.

JlabopatopHas pabora Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNMe H Pa3BUTHE KU3HU HA 3em.ie.

JloHay4HbIE TPEACTABICHUSA O 3apOXKIACHUU >KU3HU. HaydyHble rumoressl
BO3HUKHOBEHHUS KHU3HU Ha 3emiie: aOuoreHe3 W maHcrepMus. XUMUYECKast
HBOMIOIMS. AOHMOTCHHBIM CHUHTE3 OPTraHUYECKUX BEIIECTB W3 HEOPTaHWYECKUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMHUUECKOH 3BoJIIoIMU. HadanbHbie 3Tamnsl
ouoniornuecko sBosronuu. ['mnoreza PHK-mupa. dopmupoBanne meMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MNPOTOKJIETKHU. [lepBble KIETKM W KX 3BOJIOLMSL.
@opMUPOBAHNE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3paMm u nepuogam. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. [lameosoiickas 3pa U €€ TMepUoOabl: KEMOPHUICKHIMA,
OPJIOBUKCKHH, CUITyPUNCKU, IEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUNA, MEJOBOM.

KaliHo3omckass »pa W €€ mNOepuoAbl: MAJICOTCHOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.



XapakTepuCTUKa KJIMMaTa U IeOJIOTMYECKHX MpoleccoB. OCHOBHBIE 3Tallb
ABOJIIOIMM PACTUTEIBLHOTO M KWBOTHOrO Mupa. ApoMopdo3bl y pacTeHHil u
KUBOTHBIX. [losiBIEHUE, paclBET U BEIMUPAHUE IPYII KUBBIX OPraHU3MOB.

Cuctema OpraHMyYeCcKOro MHUpa Kak OTpakeHHe 3BoJOIUU. (OCHOBHbBIE
CUCTEMATHUYECKUE IPYNIbl OPTAHU3MOB.

DBOJIIOLMSA YETIOBEKA. AHTPOIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHui o
MPOUCXOXKJCHUM 4eJioBeKa. MeTtoabl u3ydeHusi aHTpororeHe3a. (CXoacTtBa u
pa3linyus 4eI0BeKa U KUBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHUE YEeJIOBEKA.

JBuwxymue  cwibl  ((pakTopbl) — aHTPOMOTreHE3a. Hacnencreennas
U3MEHUYMBOCTh M  €CTEeCTBEHHbIM 0TOOp. OOIIeCTBeHHbI 00pa3  >KU3HH,
W3TOTOBJICHUE OPYIUM TPya, MBIILJICHUE, PEYb.

OCHOBHBIE CTAJIMM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, YeloBek
yMenbld, Yenmoek npsaMoxoasmui, YermoBek HeaHIEPTAIbCKHM, YenoBek
pasyMmHbIil. Haxonku HCKOMaeMbIX OCTaTKOB, BPEMsl CYILIECTBOBaHHUA, 00JACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pas3 KU3HH, OPYIUA.

YenoBeueckue pacbl. OcHOBHbIE  OOJBIIME  pachl:  €BPOIEOUIHAS
(eBpasmiickasi),  Herpo-aBCTpaJioujHasi  (dKBaTOpHaJIbHAs),  MOHTOJIOMIHAS
(a3marcko-amepukanckas).  YepTbl  NPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YeJIOBEYECKUX pac K YCJIOBHUSIM CylIeCTBOBaHUsA. EQWHCTBO uenoBeYecKHX pac.
Kpuruka pacusma.

JemoncTpanum:

IToptpersr: ®@. Penu, JI. Ilactep, A. WM. Onmapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabmunel U cxembl: «Bo3HukHoBenne CoyiHEUHOM cucTeMbly, «Pa3Butue
opraHuuyeckoro mupa», «PacturenpHas KieTka», <OKuUBOTHas  KieTKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOIO0 MHUpPay,
«CpaBHEHUE AHATOMHUYECKMX YEepPT CTPOCHUSI YEJIIOBEKA M YEJIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJlOBeKay», «llpeBHenmue mmoam», «lpesHue monn», «llepBbie
COBPEMEHHBIE JIIOIN», «HET0BEYECKHUE PACHDY.

O6GopynoBanue:  Mmymsku — «[IpoucxoxaeHue — 4venoBeka»  (OIOCTBHI
aBCTpPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIICNKUA WU
M300pKEHUSI KAaMEHHBIX OpYyJIui TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebrna), TeoxpoHoJiorMueckas Ta0numna, Kosuiekuus «Dopmbl
COXPAHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble M NpaKTHYecKue padoThbl:

[Ipaktuueckast padota Ne 1. «M3yueHue McKoOMaeMbIX OCTaTKOB PACTCHHUM U
KUBOTHBIX B KOJUIEKLIHSIX).



DKCKypcus «IBOJIOIMUS OPraHUYeCcKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAYYHBIN WK KpaeBeIueCKUil My3ei).

Tema 3. Opranu3Msbl 4 OKpYy:KaIas cpeaa.

DKOJIOTHUS KaK HayKa. 3aJlaud U pa3zielibl 3KOJIOruu. MeTo/Ibl SKOJIOTrMYEeCKUX
HCCIIEOBAaHUM. DKOJIOTUUECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3[YIIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonornyeckne (¢dakTopel. Kiaccubukamums HSKOJOTHYECKHX (PaKTOPOB:
abnotnyeckue, OMOTHYECKHME U AaHTPOIMOTeHHbIE. JeMCTBHE IKOJIOTHYECKUX
(aKTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnennst  OpraHU3MOB K  JICUCTBHIO  A0MOTHYECKHX  (DAaKTOPOB.
buonornueckue puTMmsl.

buotnueckue (bakTopHI. Bunpr OMOTHYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIIUS, XUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, kooneparus,
MyTyallu3M, KOMMEHCAJIM3M (KBApPTHPAHCTBO, HAXJIECOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HayeHHe OWOTHYECKHX B3aUMOJCHCTBHH ISl CYIIIECTBOBAHUS
OpPraHU3MOB B MMPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tmomyssiuu. OCHOBHbIE MOKa3aTenu
MOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, MNPHUPOCT,
Murpanus. J[nHaMuka YyucIeHHOCTU MOMYISUUU U €€ PEryJIaLusl.

JdeMoHCcTpanuu:

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

Tabmuter u cxemsl: kapta «lIpupomnsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranusMoBy», «®doronepuoauzm», «llomynsiiuu», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTH NOMYJSUU UHDY30pUU-TYhenbku», «llumessie nenmy.

JlabopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabora Ne 3. «Mopdosorudeckue 0COOCHHOCTH PACTCHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas padorta Ne 4. «BrnusHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KoJieycay.

[Ipaktruueckas padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTSAIIUNA Pa3HBIX BUOB
PaCTEHUI.

Tema 4. Coo01miecTBa M 3K0JI0TMYECKHE CHCTEMBbI.

CooOmiecTtBo opranu3mMoB — OuoneHo3. CTpykTypbl OMOILIEHO3a: BHI0OBasd,
MPOCTPaHCTBEHHasA, Tpoduueckas (mmmieBas). Bunbl-momunantel. CBs3u B
ouoneHose.

Okonoruyeckue cucrembl (3Kocuctemsbl). [lonsitue 00 »sKocucreMe u
ouoreonieHoze. DOYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMbBI: IPOJYIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTHH B IKOCUCTEME.
Tpoduueckne (MUIIEBBIE) YPOBHU JKOCHUCTEMBI. [lWIeBbIe IIeMA W CETH.
OcCHOBHBIC TIOKA3aTeIW OKOCHUCTEMBI: OMoMacca, MPOAYKIHSA. IKOJIOTHUECKHE
MUpaMubl: TPOMYKIUHA, YHCICHHOCTH, Owuomacchl. CBOWCTBA 3KOCHCTEM:
YCTOMYMBOCTD, CAaMOpeTyJisiusl, pa3BuTue. CyKieccus.

[IpupoaHbie HKOCUCTEMBI. DKOCUCTEMBI 03Ep U peK. DKOCHCTEMa XBOMHOTO
WJIM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akTop ycTroluuBocTd dKocucteM. CoxpaHeHHe
OMOJIOrMYECKOT0 pazHOoOOpa3us Ha 3emIle.

Yuenne B. U. Bepnaackoro o Ouocdepe. ['panuipl, coctaB U CTPyKTypa
ouoceprr. Kuoe BemectBo u ero (Qynkiuu. OcoOeHHOCTH Ouochepbl Kak
ro0albHOM 3KocucTeMbl. /[MHaMuUuyeckoe paBHOBecHME U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThI BEeCTB U OMOTEOXMMHUYECKHUE ITUKITBI 3JIEMEHTOB (yTriepoa,
a30Ta). 30HATIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3eMiau. AHTpONOreHHble U3MEHEeHUs B Ouocdepe.
['oGanbHbIE 3KOJIOrMYECKUE TPOOIIEMBI.

CocyuiecTBoBaHUE IPUPOJIBI " YEJI0BEUECTBA. CoxpaHenue
O6ropazHoo0Opasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBA palliOHATBHOTO
yIOpaBJIEHUsT TPUPOJHBIMU pecypcamMu M HX HCHoJb30BaHUe. JlocTkeHus
OHMOJIOTMHU U OXpaHa NPUPOJIbI.

JdeMoHCcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuupl u cxembl: «llumessie nenu», «bUONEHO3: COCTaB U CTPYKTYpay,
«IIpupomnbie coolrmiecTBay, «llemn mnmTanms», «IKOJOTHYECKAS THUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIHUPOKOIUCTBEHHOTO JIeca», « IKOCHCTEMA
XBOMHOro  Jjeca», «bwuoreHo3 Bogoéma», «ArporeHo3», «lIpumepHbie
aHTPOIIOTEHHbIE  BO3JCUCTBUS Ha mOpupoay», «BaxHeilline HUCTOYHUKH
3arpsA3HCHUS BO3MIyXa W TPYHTOBBIX BOA», «[louBa — BaskHeMWIIash COCTaBIISIOIIAS
ouochepr», «DakTopsl Aerpaganuu mouBy, «llapaukoBeiii d3hdexTy, «DaKkTOphI
PaAMOAaKTUBHOTO 3arpssHeHusi Ouocdepr», «OOmas crpykrypa Ouochepsn,
«Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBI dKpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpHUpOAE».

O6opynoBanue: Mopaenb-ammukamnus «Tumudaaeie OUOIEHO3bI», TepOapuid
«PacturenbHbIe COOOIIECTBAY, KOJUICKIIUU «bHoIleH03», «BpeauTenu BaxkHEHITUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TrepOapuu M KOJUIEKUUHU pacTeHUH W
KUBOTHBIX, TIPUHAJICKAIINE K PA3HBIM DKOJIOTHYECKUM TpPYIIIaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepanuu, u300pakeHUs OXpaHSEMbIX BHUIIOB
pacTeHU U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMLBI 110
B1UOJIOTN HA  BA3OBOM  YPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHUA

Cornmacio ®I'OC COO, ycraHaBiauBarlTCs TpeOOBaHUSA K pe3ysbTaram
OCBOCHHUS OOydYalomMUMUCA TporpaMM CpeaHero oOmero  0o0pa3oBaHUS:
JUYHOCTHBIM, METAMPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JNMYHOCTHBIX PE3YJbTATOB OCBOEHUS MpeameTa «bHOoIorus»
BBIJICJICHBI CIIEAYIONINE COCTABISIONIME: OCO3HAHWE OOYYaIOIUMUCS POCCUNCKON
rpaXkJaHCKON UJAECHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINpENeNICHNUI0, HaJlu4yhue MOTHBallMM K  OOy4YeHHI0  OHOJIOoTHuH,
[IEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIACHUN JMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAIUIIMN DPa3BUTHS OHMOJIOTHYECKOTO
3HAHWS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIUXCsl PyKOBOJCTBOBATHCS B CBOCH
JNEATENIBHOCTA LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKaMHU, IMPUCYIIMMUA CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIWYUE OSKOJOTUYECKOr0 IPABOCO3HAHMS,
CIIOCOOHOCTH CTABUTH 1LI€JIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUA Npeamera «buonorus» mocturarorcs B
EANHCTBE YYEOHOW ¥ BOCIUTATEIBHOM JCSTEIBHOCTA B COOTBETCTBUU C
TPAOULUOHHBIMUA POCCUMCKUMU COLUOKYJIBTYPHBIMU, HICTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIlECCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPECHHEHM I[IO3ULMM JIMYHOCTH, MATPUOTU3MA,
YBaXKEHHS K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TpyAa U CTapUIEMY IMOKOJEHHUIO,
B3aMMHOTO YBa)XCHUS, OCPEKHOrO0 OTHONIIECHUS K KYJIbTYPHOMY HACJICAUI0 U
TpaJULMsAM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoin Pdenepanuu, npupoae u
OKPY’KaroIlIen Cpee.

JluyHOCTHBIE pe3yJIbTaThl OCBOCHMSI YyuyeOHoro mpenMera «buonorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIINXCSI PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMON IICHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 0O0IeCTBa, pacUIUpEeHHe >KU3HEHHOTO
ONbITAa M OMbBITA JICITEILHOCTH B MPOILIECCE PEeaau3allii OCHOBHBIX HAaIlpPaBIICHUMN
BOCIIUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:k1aHCKOr0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3ULIUN 00YUaIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBa)KE€HUE
3aKOHA W MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [EATEIBHOCTH TIPU CO3/IAHUU
y4eOHBIX MPOCKTOB, PEIICHWN yUEeOHBIX W TMO3HABATEIBHBIX 3a/1ay, BBHIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3WIMIO 110 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JTIOJIeH C Pa3HBIMHU YOCKICHUSIMH, KyJIbTYPHBIMU IIEHHOCTSIMHU U
COILMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B THIPOIECCE COBMECTHOTO BBINOJHEHUA
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEMAOBATEIbCKUX 3a7a4, YBAXXHUTEIHHOTO
OTHOUIIEHUSI K MHEHHUIO ONIMOHEHTOB TMpHU OOCYXJICHUHU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJICPKAHNS,

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPMOTUYECKOT0 BOCIIUTAHUSA

c(hopMHUPOBAHHOCTD POCCUHCKOM Ipa)XJIaHCKOMN WUJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUSI K CBOEMY Hapoay, UyBCTBA OTBETCTBEHHOCTH IIEpe.
Ponunol, ropmoctm 3a CBOM Kpal, CBOK PoauHy, CBOM SI3BIK M KYJbTYpY,
MIPOLUIOE U HACTOAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACJIEIUIO U TaMSATHUKAM MPUPOJbI,
JTOCTHKEHUSAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHUE U
pa3BuTHC OWMOJOTHH, TOHMMAaHWS 3HAYCHHS OHOJIOTMHM B ITIO3HAHMHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBA;

ujeiHas yOexJIEHHOCTh, TOTOBHOCTh K CIIy»KeHHMIO M 3amure OTedecTsa,
OTBETCTBEHHOCTh 3a €r0 Cyb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE YXOBHBIX LIEHHOCTEHW POCCUICKOr0 HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJIMTENSIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOT'O TMPUHATHS I[IEHHOCTEM CEMEWHOM JKM3HHM B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;



MOHMMAaHUE IMOIIMOHATILHOTO BO3/ICHCTBUS KUBOU MIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢usuuyeckoro BocnuraHusi, GopMHUpPOBaAHUS KYJIbTYPHI 3J10POBbS U
IMOIUOHAIBHOTO0 0J1aroNOJIyYHUsi:

NOHMMaHUE W peanus3alus 370pOBOro M 0e30macHoro obpasza >KU3HU
(3mopoBOE€  TUTaHWE, COOJIOJICHWE TUTHEHUYECKUX TMpaBUI W HOPM,
cOATaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXa, peETyJsipHas Qu3ndecKas
aKTUBHOCTbH), OEpeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3HUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

MOHUMAaHUE IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO W  KOJUJICKTHBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOKAIOIIUX 370POBBIO U KU3HHU JIFOICH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (yHOTPEOJICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0IIO0HE;

FOTOBHOCTh K AKTHUBHOW JEATEIBHOCTH TEXHOJOIMYECKOM M COLMAIbHOU
HAIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHATH TaKYIO ICSITEIbHOCTD;

WHTEPEC K Pa3InuHbIM cdepaM mpodeCcCHOHATBPHON JCSTEIBHOCTH, YMECHHE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccud ©  Pealu30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO Ha
NPOTSIKEHUU BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMSA

HKOJIOTHYECKH 1€JeCO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HCTOUYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYyIlIeCTBOBAHMUSI;

MOBBIIICHUE YPOBHS OKOJOTHYECKON KYyJIBTYphl: MPUOOPETECHUE OIbITa
IUIAHUPOBAHMSI TOCTYNKOB M OLEHKH HMX BO3MOXHBIX TOCJIEICTBUNA  JUIS
OKPY Kalollel Cpebl;

OCO3HAHUE TJI00ALHOIO XapaKTepa JKOJIOTHYECKUX MpoOJieM M MyTed HX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH U3YYCHUH OHOJIOTHH
3HAHMST M YMEHUS TMpU pEIIeHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIbHBIM
MPUPOJIOTIONB30BaHMEM  (COOMIO/ICHHE  TpaBWJ  TOBEACHUA B MIPUPOJIE,
HaIpaBJICHHBIX HAa COXPAaHEHHE PAaBHOBECHS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
IKOCHUCTEM, Orochepsl);



AKTUBHOE  HEINpUATUE JCUCTBUM, MPUHOCAIIMX BPEH  OKPYNKaroUeh
IPUPOJIHON cpefie, YMEHHUE MPOTHO3UPOBATH HEOIArONPHUATHBIC SKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPAIATh UX;

HaJIMYue Pa3BUTOrO SKOJOTMYECKOI0 MBIIUICHUS, IKOJIOTUYECKOU KYJIbTYPHI,
ombITa NEeATENbHOCTU HKOJIOTUYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEIbHOM, KOMMYHUKATUBHON U COLIMAILHOM
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOUN NEATEIbHOCTH SKOJOTHUYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOLIECTBEHHOUN MPAKTHUKH, OCHOBAHHOTO Ha JUajore
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMOJICHCTBHS MEX]TY JIFOJAbMU U MIO3HAHUS MUPA;

MOHMMAaHUE chneruduKd OHOJIOTMM KaK HayKH, OCO3HaHHS €€ poJiu B
(GbOpMHpPOBAaHUN PANMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
MpeacTaBlieHuss 00 OKpYyXKaroleM MHpE KaK O €IMHCTBE MPHUPObI, YEJIOBEKA U
oOlIecTBa, B MMO3HAHUM NTPUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS,

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTUU JJII COBPEMEHHOW IMBWIIM3AIINN:
oOecrieyeHusi HOBOTO YpPOBHS Pa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypcHble  MPOOJEMbl  pPa3BUTHS
YeJI0BEYECTBA, MOMCKa MyTeil BhIXOJa W3 II100ATBHBIX AKOJOTHUUECKUX MPOOIeM U
oOecrieueHusT  mepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUUM OHMOJOTMYECKUX 3HAHUW B IENSIX
MOBBIMICHUST OOIIEH  KyJIbTYpPhl, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJILHON TPaMOTHOCTH OOydYaroImuxcs, GopMUPYEMOM
IpU U3yYEHUU OUOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJIOB MO3HAHMS, UCMOJb3yEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh MOJy4YaeMble 3HAHUS IS aHaiu3a |
OOBSICHEHHUS SIBIICHUN OKPYKAIOUIEro MHUPA M MPOUCXOASIIUX B HEM M3MEHECHH,
yMEHHUE JelaTh OOOCHOBAaHHbBIC 3aKJIOUEHUsS HAa OCHOBE HAYYHBIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
pelIeHus mpooJieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HAHHME LIEHHOCTH HAYYHOM JEesATENbHOCTH, TOTOBHOCTbH OCYILECTBIATH
MIPOEKTHYIO U UCCIIEA0BATENIBCKYIO ACITEIBHOCTh MHINBUAYAJIBHO U B TPYIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa30BaHUIO |
caM000pa30BaHN0, K aKTHBHOMY IIOJYYEHHUIO HOBBIX 3HAHWUW 1O OWOJIOTHHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAINIPEIJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHMS ydeOHOTO mnpeamera «buomorus
BKJIIOYAIOT: 3HAUYUMble 11  (OPMHUPOBAHUS MHMPOBO33PEHUS OOyYaroIIuXcs
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS, OTPaKAIOUINE
LETOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CcHEUUPUKY METOJO0B MO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUs, SBIICHHUE, MPOIIECC,
CUCTEMa, Hay4yHbIM (akT, NPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCClieIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHHUE, OKCHEPUMEHT U JIPYTHX),
YHUBEpCAIbHBIC Yy4YeOHBbIC nelcTBHs (TI03HABAaTEIbHBIE, KOMMYHHUKATHBHBIC,

PErYJIATUBHBIE), o0ecrieuynBaroIme dbopmupoBaHue GyHKIIMOHATBHON
ITPaMOTHOCTH ¥ COIMAIBHOW KOMIETCHIIMM OOYYArOMIMXCs, CIOCOOHOCTH
o0yJaronmxcs HCIIONTb30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpPCAIbHbIE Yy4ueOHbIE JCHCTBHUS B
MO3HABATEIILHOU U COLIMAIIBHOM MPAKTHUKE.

MertanpeaMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIEero
00pa3oBaHuUs TOKHBI OTPAXkKaTh:

OBnanenue YHHUBEpPCAJIbHBIMHU yueOHBIMU MO3HABATEIbHBIMHU
AEeCTBUSIMM:

1) 0a30Bble JJOrHYecKHe JeiCcTBUS:

CaMOCTOSITETLHO  (OpPMYIHpPOBaTh W AKTyaJIU3UpPOBaTh  MpoOOJIEeMY,
paccMaTpHUBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIITUICHHUS
(ananu3a, cuHTE3a, CpaBHEHMSI, KilaccuuKaIuy, 0000IIeH ), PACKPbIBATh CMBICIT
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTEepHbIE MPHU3HAKH, YCTAHABIUBATH
CBSI3M C IPYTUMH TIOHSATHUSIMH);

OTpENENITh LEIN JeATEIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUU UX
JOCTUXKEHHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIIbHOCTHU C TIOCTABIICHHBIMU EISIMU;

MCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObSICHEHUS (DAKTOB U SBJICHUMA
KUBOU MTPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHIYKTUBHBIC, JEAYKTHBHBIC, TIO
aHAJIOTMH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC cpeacTBa IS MpeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUI B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TaKK€  MPOTUBOPEUMH  pa3HOro  poja,  BBIIBICHHBIX B Pa3IMYHBIX
WH(POPMAITMOHHBIX HCTOYHUKAX;

pa3pabaTpiBaTh IUTAH PEIICHUS TPOOJIEMBlI ¢ YYETOM aHAIM3a MMEIOITUXCS
MaTepHaIbHBIX M HEMATEPUATbLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B I€SITEILHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH ITOCJICACTBUI ICITCIbHOCTH;

KOOPJIIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBaATh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe HCCIIEI0BATEIbCKUE TeHCTBHA:

BJIJICTh HABBIKAMH YUEOHO-UCCIEA0BATEIbCKOW M IPOSKTHON JIeATEITLHOCTH,
HAaBBIKAMHM  pa3perieHus MpoOJieM, CIHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEILHOMY TOMCKY METOJOB PEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCITOJIB30BaTh PA3IMYHBIC BHUIBI JCSITCIBHOCTH II0 IOJTYYEHUIO HOBOTO
3HAHWS, €T0 HWHTEPHpETalnH, MPEeoOpa30OBaHUI0 W TMPUMCHECHHIO B YYCOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIMATBHBIX TPOEKTOB;

(GbopMHpOBaTh HAYYHBIN TUI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMHUHOJIOTHCH,
KJTFOUEBBIMU TTOHATUSIMHU U METO/IAMH;

CTaBUTh ® (OPMYIUPOBATh COOCTBEHHBIC 3a7ayll B 0Opa30BaTEIHLHOM
JESTENbHOCTH Y KU3HEHHBIX CUTYAIUsX;

BBISBJISITh TIPUYMHHO-CJICJCTBCHHBIC CBSI3M M aKTyallM3MpPOBaTh 3aj1ady,
BBIJIBUTATh THUIOTE3y €€ PpEeIIeHWs, HaXOAUTh apTYMEHTHI MJIs JOKa3aTeIbhCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhl U KPUTCPUHU PEIIICHHUS,

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECCKH OIICHHBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MECHECHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OIICHKY HOBBIM CHUTYAaITUsIM, OIICHHUBATh IPHUOOPETEHHBIN OTIBIT;

OCYUIIECTBJIAThH LIEJICHANIPABICHHBIA MOUCK TEPEHOCa CPEJCTB U CIOCOOOB
JCHCTBUS B MPOPECCHOHAIBHYIO CPENY;

YMETh TIEPCHOCHUTh 3HAHUS B IMO3HABATCIBHYIO M TMPAKTHYECKYHO 00JacTh
KU3HEIEATCITLHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IaCTeH;

BBIJIBUTaTh HOBBIC HJCH, MpEUIaraTb OPUTHHAIBHBIC IMOIXOIbI U PEIICHMS,
CTaBUTh MIPOOJIEMBI U 33/1a4H, JIOMTYyCKAIOIINE aJTbTEPHATHBHBIC PEIICHUSI.

3) pabdora c ungopmaumeii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAINH (TEKCTE Y4EeOHOTO
oCcOOMs, HAyYHO-TIOMYJISAPHOW JHTEpaType, OWOJIOTHYECKUX CJIOBapsSIX M
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHBIX, B VHTepHETE), aHAIM3UPOBATH



MH(OPMAIUIO PA3IMYHBIX BUJOB U (GOPM MPEICTABICHUS, KPUTUUECKU OIEHUBATh
e€ JIOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTb;

(GhopMyIUPOBATh 3aMpPOCHl U MPUMEHATh PA3TMYHBIE METOJBI MPU TOUCKE U
otOope Omosornyeckor MHGOPMAIK, HEOOXOAMMON JJISI BBITIOJIHCHHS YI€OHBIX
3azay;

OpUOOpEeTaTh OMNBIT MCIOJIb30BAHUS HHPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYPYy aKTHBHOTO WCITOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENFHO  BbIOMpATh  ONTUMAIbHYIO  (GOpMYy  TPEACTaBIICHUS
Oouosiornueckor nHGopMaruu (Cxemsbl, rpaduKy, TUarpaMMbl, TaOJIUIIbI, PUCYHKH
H IpyToe);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpPEACTBA Tpu paboTe C
Ononornyeckor HHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UUYECKUE W
MaTEeMaTUYEeCKUE 3HAKM U CUMBOJIBI, (OpMYJbl, aOOpeBUATYpY, HOMEHKIATYpY,
WCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJHYECKHE  CpPEICTBA
HaTJISTHOCTH;

BIAJ€Th  HABBIKAMHM  paclo3HaBaHWA M 3alUThl  uH)OpMmaIuwy,
UHGOPMAIIMOHHON 0€301aCHOCTH JIMYHOCTH.

OByaeHne YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU JA€HCTBUSAMM:

1) o61enme:

OCYUIECTBISATH KOMMYHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUHU IO CYILIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXXICHUS OTHOCHUTEIHHO BBIMIOJHEHUS IMpEAsiaracMou
3a/lay, YUYUTHIBATh UHTEPECHI U COTJIIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
MaJIora Ui JUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CpeacTBa OOIIEHHUs, I[OHUMATh 3HAUYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEANOCHIIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlWi,
YMETh CMATYATHh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS W B3aUMOJICHCTBUS, TTOHUMATh
HaMEPEeHUs JIPYTUX JIOJEH, MPOSIBIATh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme HopMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUSI C HMCIOJIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas 1esITeJIbHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBHUIYaIbHOM
PaboOTHI MPH PEIICHHH OMOJIOTMYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUSA MPU PEIICHUN yIeOHOM 3a1auH;

BbIOMpATh TEMATUKY M METOJIbl COBMECTHBIX JEHCTBUNA C YYETOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)KJO0TO YIeHA KOJUICKTHBRA,;



MPUHAMATh 1€IM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATh JEHCTBUS 1O €€ JOCTHUKEHUIO: COCTaBIAThH IUIaH JCHCTBHM,
pacrpenensTh pojid C Y4€TOM MHEHHM YYaCTHUKOB, OOCYXJAaTh pe3yJbTaThl
COBMECTHOU pabOTHI;

OLICHMBATh KAaue€CTBO CBOErO BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHJbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaratb HOBBIE TPOEKTHI, OLEHHBATh UJEHU C TMO3UIMUU HOBU3HHI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE IOBEJCHHUE B Pa3IUYHBIX
CUTYalLMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJajieHnie YHHBEPCAJTbHBIMY PEryJATHBHBIMU AeHCTBUSIMH:

1) camoopranuszauus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHUS MpPOOJIeM H UX
pEIIeHUs B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpaTh HAa OCHOBE OMOJIOTMYECKUX 3HAHUM I1I€JIEBbIE U CMBICIOBbBIC
YCTAHOBKHM B CBOMX JCHCTBUSIX U MOCTYIKaX MO OTHOIIEHUIO K KUBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 310POBBI0 OKPYIKAOIINX;

CaMOCTOSITETIbHO OCYLIECTBIIATh IMO3HABATEIIBHYIO NESITENbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJjadyu B 00pa3oBaTEILHOMN
NESATENbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOATENFHO COCTABJIAITh IUIAH pEIICHHUs TpodsieMbl ¢ Yy4€TOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTEHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIIMpATh paMKH YIEeOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTESHU;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €r0o, OpaTh OTBETCTBEHHOCTD
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DJPYAWINH B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESAM;

BJaJeTh  HABbIKAMM  TO3HABAaTEJIbHOM  peQuieKCMu  Kak  OCO3HaHMUS
COBEpIIAEMbIX JICMCTBUM M MBICIUTEIBHBIX MPOIECCOB, HUX PE3YyJIbTATOB H
OCHOBAaHHM, MCIOJIB30BaTh MPUEMBI peIICKCUU ISl OIICHKHA CHUTYyalldd, BHIOOpa
BEPHOIO PEILICHHUS;

yMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO NPHHUMATh PELUICHUS IO HX
CHIKEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX IPU AaHAJIU3€ pPE3yJbTaToOB
NEATEIbHOCTH;

3) npuHATHE ce0s U APYIUX:

NPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX IPU AaHAJIU3€ pPE3yJbTaToB
NESATENBHOCTH;

IIpU3HAaBaTh CBOE MIPABO U MPABO JAPYTUX HA OLINOKWY;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP C TO3HUIMU JPYTOro 4eJI0BeKa.

NPEAMETHBIE PE3YJIbTATDI

[IpeameTHbie pe3ynbTarhl ocBoeHHs mnporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue Jisl yueOHoro npeamera «bruonorus»
HAy4YHBIC 3HAHUSA, YMEHUSA U CHOCOOBI IEHCTBUI MO OCBOCHHUIO, HHTEPIIPETALUU U
peoOpa30BaHUI0 3HAHWUM, BUABI JICATEILHOCTH IO MOJYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3IMUHBIX YUYEOHBIX CUTYyallUsiX, a TakKKe B pEasIbHbIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouoisiorueil. B mporpamme mnpeameTHbie
pe3ybTaThl IPEACTABIICHBI IO T0J1aM 00YUYEHUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yyeOHOro mnpeamera «buonorus» ¢ 10
KJ1acce JOJIKHBI OTPaKATh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM ECTECTBEHHO-
Hay4YHOU KapTHUHBI MHpa M HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (DPYHKIIMOHAIBLHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl peICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBATh COJEpKaHUE OUOJIOTMYECKUX TEPMUHOB M MOHSITHIM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BeIIeCTB M IpeBpalleHue
HHEPTUHr), TOMEOCTa3 (CaMOperyssiius), YpOBHEBasi OpraHu3alis KUBbIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OWOJIOTUYECKHEe Teopuu (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpajbHas JOrMa MOJIKYJIApHON Ouosorun), 3akoHbsl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydyeHus (0 UEHTpax MHOrooOpasus u
MPOUCXOXKJCHUS KyJIbTYpHbIX pacTeHuil H. V. BaBuiioBa), onpenensars rpaHUIIbI
WX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHUE BIIAJIETh METOJaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOII0/IeHHE U
OMMCAHHUE MUBBIX CHUCTEM, MPOLECCOB W SBJICHHUM, OpraHU3alMs W TPOBEICHUE
OMOJIOTMYECKOTO  OKCIEPUMEHTA,  BBIABIKEHHWE  TUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEX]y HCCIEIyeMbIMU BEIUYMHAMHU, OOBSCHEHUE TMOIYYCHHBIX



PE3yIbTATOB, UCIOJb30BAHHBIX HAYYHBIX MOHATHUNA, TEOPUN M 3aKOHOB, YMECHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHUH MOTYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIJCNIATH CYIIECTBEHHbIE MPHU3HAKK BUPYCOB, KIETOK MPOKAPHOT U
HYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIraHHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M IPEBPAIICHUS SHEPIrUU B KIETKe, (OTOCUHTE3A,
IUTACTUYECKOTO0 M HHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MHTO03a, Meilo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHUS, WHANBUAYAIBHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATh MOJYYEHHbIE 3HAHUS JUIsl OOBSCHEHUS OMOJIOTHYECKUX
NPOLIECCOB U SIBJICHUM, JUIsl IPUHATUSA MPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOU
KU3HU C 1eTblo olOecrieyeHus O€30MacHOCTH CBOETO 3JI0POBbS W 370POBBS
OKPY>KaIOIIUX JIIOIeH, COOIIOCHISI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIeH
OPUPOJHON cpene, NMOHUMaHUE HEOOXOJUMOCTU HCHOIb30BAaHUS JOCTHKEHUIM
COBpEMEHHOW  Ouonoruu  u OMOTEXHOJOTUA i PalUOHAIBHOTO
MIPUPOIOTIOIH30BAHMUS;

YMEHHE pellaTh »JJIEMEHTAapHble TEHETHYECKHe 3aJaud Ha MOHO- U
IUTMOPUHOE CKPELUMBAHUE, CLEIUIEHHOE HAaclIeJOBAHUE, COCTABIISATH CXEMBI
MOHOTHOPUIHOTO CKpELIMBAaHUS JJIs MpEJCKa3aHusl HAcIeAOBAHUS MPU3HAKOB Y
OpPTraHU3MOB;

YMEHHUE BBIMOITHATh JTAOOPATOPHBIE M TPAKTUYECKHE PabOTHI, COOIIOAATH
mpaBuia npu pabore ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BaHUEM;

yMEHUE KPUTUYECKH OIEHMBAaTh M HWHTEPHPETUPOBATH HHPOPMALIHIO
OMOJIOTMYECKOTO COJAEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAyYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpEeACTBAa MacCOoBOW MH(OpMAIMU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHHI B OHOJIOTHUH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHHUS,
00001mass 6MOIOTHUECKYI0 HH(POPMAIUIO W3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUITHBIN armapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJOTHH B CUCTEME HAYyUYHOTO
3HAaHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTHUHBI MHUpa U HAYYHOTO MHPOBO33PEHUS, O BKJIAJ€ POCCUUCKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUM, (PYHKIIMOHATBHON
IPaMOTHOCTH Y€JIOBEKa JUTsl PEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPbIBATh COJEpPKAHUE OWOJIOTMYECKUX TEPMUHOB WM TOHSITHI:
BU/J, TIOMYJISILMSA, T€HO(POHI, IBOJIOLHUS, JABIXKYIIUE CUIbI ((DAKTOPBI) 3BOJIIOLNH,
MPUCTIOCOOICHHOCTh OPTaHMU3MOB, BHII000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,



DKOCHCTEMA, MPOAYUEHThl, KOHCYMEHTbHI, PpPEAYyLUEHTbl, UENU [UTAHMUS,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, ouocdepa;

yMEHUE H3IaraTh OWOJIOTMYECKUE TeopuH (PBOJIOLMOHHAS Teopus Y.
JlapBrMHA, CHHTETHYECKash TEOpHsl DHBOJIIOLMM), 3aKOHBl W 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactBa K. M. boapa, uepenoBanusi riaBHBIX HaIlpaBiICHUN U
nyteit sBomonuu A. H. Ceseprioa, yuenust o 6uochepe B. U. Bepnanckoro),
OMPENENATh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHWS B OMOJOTHHN: HAOIIOICHUE U
OMMCAHUE KUBBIX CUCTEM, IIPOLIECCOB M SIBJICHUW, OpraHu3alys U IMPOBEIICHUE
OMOJIOTUYECKOTO  DKCHEPUMEHTa,  BBIABM)KEHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXAY HCCIEIyEMbIMU BEJIMYMHAMU, OOBSICHEHHE MOTYyUYEHHBIX
pPEe3yJbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHUN, TEOPUM U 3aKOHOB, YMEHHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJTYYEHHBIX PE3YIbTATOB;

YMEHHUE BBIIEATh CYIIECTBEHHbIE NPU3HAKU CTPOCHUSI OMOJIOTMYECKUX
OOBEKTOB: BUJOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreoneHO30B U  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPHUCHIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHS JKOJOTHYECKUX (PAKTOPOB HAa OpraHU3MBbI, IepeHoca
BEIIECTB M TOTOKAa JHEPTUM B DKOCHUCTEMAaX, AHTPONOTCHHBIX HW3MEHECHUU B
HKOCHCTEMax CBOEH MECTHOCTH, KpPYroBOpPOTAa BEIIECTB U OHOr€OXMMHUYECKUX
IUKJIOB B Onocdepe;

yMEHUE MPUMEHSATH MOJTYUYEHHBbIE 3HAHUS JJI1 OOBSCHEHUS OMOJIOTMYECKUX
IIPOILIECCOB U SIBJICHUM, JUISl IPUHATHSA NMPAKTUYECKUX PEIICHUN B ITOBCEIHEBHOMN
KU3HU C LeTblo oOecrieueHus O€30MacHOCTH CBOETO 3/I0POBbS U 370POBBS
OKPYKAIOIIUX JIOJEH, COOMI0O/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY KAIOIIEH
OPUPOAHON cpele, MOHUMaHUE HEOOXOJUMOCTH MCIOJIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOW OMOJIOTHH JIJISl PALIMOHATIBHOTO PUPOI0IIOIb30BAHUS;

YMEHHE peuiaTh 3JIeMEHTapHble OMOJIOTHYECKUE 3aJ]a4d, COCTABIISTH CXEMBI
MepeHoca BEIIEeCTB U SHEPTUU B dSKOCUCTEMaX (1IN MUTAHUS);

YMEHHUE BBINONHATh JA0OPATOPHbIE U MPAKTHYECKUE paboOThl, COONIOAATH
MpaBuiia pu padboTe ¢ yueOHBIM U JTabOpPaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OIICHUBATh M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHHUS U3
pa3TUYHBIX UCTOYHUKOB (CpeACTBa MaccoBOW MH(OpMAIMU, HAYUYHO-TOMYISIPHbIE
Marepualbl),  paccMaTpuBaTh  [OOAJbHBIE  HDKOJOTHYECKHE  MPOOJIEeMBI
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIICHUS,
000011128 OGMOJIOTMYECKYI0 UHPOPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh NOHATUITHBIN anmapaT OMOJOTUH.



TEMATHUYECKOE IIVTAHUPOBAHHUE

10 KIIACC
Kosun4yecTBo 4yacoB JJIeKTPOHHBIE
HanmeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne n/nt P Konrpoabnsbie | IIpakTuyeckn (g )
MporpamMmbIl Bcero o0pa3oBaTe/ibHbIE
padoTbI e padoThbI
pecypchl
bu6mmoreka [JOK
! buonorus kax Hayxa 2 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBbI€ CUCTEMBI M UX OpraHU3aIus 1 bubmmorexa IJOK
p I https://m.edsoo.ru/7f41¢292
3 XUMHYECKUN COCTaB M CTPOSHHE KIIETKH 8 1 bubmmorexa [IOK
p : https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
4 IKu3HeNCATELHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXeHME M MHIUBUAYAIBHOE PA3BUTHE 5 1 bubnuorexa [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M HN3BMEHYMBOCTD 2 15 bubmuoreka [JOK
OPTraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3MoB. OCHOBBI 3 bu6mmoteka [{OK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PeszepBHOe Bpems 1 bubmmorexa I[JOK
P p https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 0 4




11 KVIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iejioB H TeEM nmuppoBLIe
Ne /i P Kontpoabnnl | IlpakTuueckue (1tubp )
NPOorpamMMslI Bcero o0pa3oBaTe/bHbIE
e padoThbl padoTsbI
pecypchl
bu6mmoreka [JOK
1 IBOMIOLMOHHAA GHOTOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bu6muoreka [{IOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mel 1 OKpy Karomas cpena 5 1 bubmorexa HOK
p Py B pe https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo011ecTBa M 9KOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo. ra/7f41 cc74
Bbu6mmorexa [JOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 2.5







IHHOYPOYHOE IINIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos JIEKTPOHHBIE
Jara
Ne nudposeie
Tema ypoka Konrpoasbnbie | IlpakTuyeckmne | H3Y4YE€HH
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoTbI A
pecypchl
bu6mmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOUW HPHUPOJIBI.
[IpaxTueckas padora Ne 1
2 «Hcnob30BaHUE Pa3IMIHBIX 1 0.5 bubmmorexa [JOK
P ’ https://m.edso0.ru/863e6122
METO/IOB IPU U3YUYECHUU
OMOJIOTUYECKUX 0OBEKTOBY
3 buonornueckue cucremsl, MpouecChl 1 bubnnoreka [JOK
U UX U3Y4YECHUE https://m.edsoo0.ru/863e6564
4 XuMudeckuil coctaB KiIeTku. Boga u | bubmuoreka [{OK
MHUHEpAJIbHBIE COJIN https://m.edsoo.ru/863e674e
bubmuoreka [JOK
5 b .C 0 1
CICH. OCTaB 1 CTPOCHHE DETROB https://m.edsoo0.ru/863e6b72
depMeHThl — OMOJIOTHYECKHE
KatanuzaTtopsl. JJabopaTopHas
6 pabota Ne 1 «3yuenue 1 0.5 bubnuoreka [IOK
KaTaJINTUYECKON aKTUBHOCTHU ) https://m.edsoo0.ru/863e6b72
(hepMeHTOB (Ha IpUMepe aMIIIA3bl
WJTY KaTasasbl)»
7 VrineBoasl. JInnuael 1 bu6mmoreka [JOK




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

Bbu6mmorexa [JOK
H .AT®
8 YIICHHOBBIC KHCIOTRE https://m.edsoo.ru/863e6d5c
9 Hcropus u MmeToabl 3ydeHus bubmmoreka [IOK
kieTku. Knetounas teopust https://m.edsoo.ru/863e6e88
10 Knerka kak nenoctHas xuBast
cucrema
CrpoeHue 3yKapuOTUYECKOM KIETKH.
JIaboparopnas pabota Ne 2
«M3ydyeHne cTpoeHUs KIETOK bubnuoreka LIOK
11 pacTeHui, ;KUBOTHBIX, TPUOOB 1 0.5 https://m.eds00.ru/863e6f0
OakTepuii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpErapaTax U ux
OTHCAHHUE»
bubmuoreka [JOK
12
OmeH BemecTs nti METabomH3M https://m.edso00.ru/863e766¢
bu6mmoreka [JOK
1 o . X
3 OTOCHHTES. ACMOCHITES https://m.edsoo.ru/863e7c98
. bubmuoreka [IOK
14 Juepreruueckuii 0Omen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKHU. Jlenenue
kJeTku. Muros. JlabopaTopHas
15 abota Ne 3 «Haburo peHI/Iep MHTO32 B 0.5 bubmorexa HOK
P B A ’ https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUYMKa KOpEIIKa JIyKa Ha
TOTOBBIX MHKpOTIpenapaTax»
16 buocunTes 6enka. Peakmus Bbu6mmorexa [JOK
MaTpUYHOI'0 CHHTE3a https://m.edsoo.ru/863e796¢
17 Tpancnsamus — OuocunTes Oenka bubnmnorexa LIOK




https://m.edsoo.ru/863e796¢

13 Hexnerounsie ¢popMbl )KU3HU — bubnuoreka [IOK
BUPYCHI https://m.edsoo.ru/863e7540
Bbu6mmorexa [JOK
19 @OopMBI pa3sMHOXKEHHSI OPraHU3MOB https://m.edsoo0.ru/863e81b6
https://m.edsoo.ru/863e831¢
. bubmuoreka [JOK
20 Metios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE TTOJOBBIX
KJ1eToK. OI0A0TBOPEHHUE.
21 Jlabopatopnas padorta Ne 4 0.5 bubnuorexa [JOK
«3yueHne CTpOeHUs MOJTOBBIX ) https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpoOTpenapaTax»
2 NunuBunyansHOE pa3BUTHE Bu6mmorexa [JOK
OpraHu3MOB https://m.edsoo.ru/863e8436
7 I'eneruka — Hayka o bubnuoreka LIOK
HACJICICTBEHHOCTH U N3MECHYHUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTHU HACJICAOBAHUS
24 MPU3HAKOB. MOHOTHOpHUIHOE bubmorexa HHOK
p ’ pHa https://m.eds00.ru/863e8878
CKpelIMBaHue
WTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fee»aBnini[/Ioro H;::)J'Ileu OBaHMUS bubmorexa HOK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 CLeIuieHHOE HaclIeJOBaHUE 0.5 bu6mmoreka [JOK

npu3HakoB. JJaboparopHas padora
Ne 5 «M3yuenue pe3ynbratoB
MOHOTHOPHJHOTO W TUTHOPUTHOTO

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




CKpeUIMBaHus y Ap030(uiIsl Ha
TOTOBBIX MUKpOIIpEnapaTax»

7 I'enetuka nona. Hacnenosanue 1 bubmuoreka [JOK
MPU3HAKOB, CLEIUIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencreennas
W3MEHYHMBOCTD. JIJabopaTopHas

78 pabota Ne 6. Mzyuenue 1 0.5 bubnuoreka [JOK
MOAU(PUKAIIMOHHON W3MEHUYUBOCTH, ' https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPUALIMOHHOTO Psiia U
BAPUALIMOHHON KPUBON»

HacnencrBenHnass "3MEHYUBOCTb.

29 JIaboparophas pabora Ne 7. | 0.5 bubnnorexa [IOK
«AHanu3 MyTanui y 1po30Quiel Ha ’ https://m.edsoo.ru/863e8efe
TOTOBBIX MHUKpOIIpenapaTax»

bu6mmoreka [JOK

30 Tenemika uenoseia I https://m.edsoo.ru/863e8d78
PezepaHblii ypok. O60011eHE 110

31 TeMe «HacnencTBeHHOCTE U 1
W3MEHYUBOCTh OPTraHU3MOBY»

32 Cenexnuus Kak HayKa ¥ IIPOIIECC 1 bubmorexa OK

H Y pott https://m.edsoo.ru/863e9214

1 MeToabl U JOCTUKEHUS CEIEKIUN 1 bu6mmoreka [JOK
pacTeHUH 1 KUBOTHBIX https://m.edsoo.ru/863e9214

14 buoTexHosorust Kak oTpacib | bubnuorexa [IOK
MPOU3BOJICTBA https://m.edsoo.ru/863e¢9336

OBUIEE KOJIMYECTBO YACOB I10 14 4

[NPOT'PAMME




11 KVIACC

KosmuecTBo yacos DJIEeKTPOHHBIE
Jara
Ne nudposeie
Tema ypoka Konrtpousbnsbie | IIpakTnyeckmue | H3yYeHH
n/n Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI A
pecypcsl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUs 1 bubmmorexa [JOK
t A Y https://m.edsoo.ru/863ea20e
) Hctopust pa3BuTHs NIpeaCTaBICHUN | bubnnorexa [JOK
00 3BOITIOLIUU https://m.edso00.1u/863¢9570
bubmuoreka [JOK
3 MukposBontouus 1
p H https://m.edsoo.ru/863e9cle
[Tonynsuus Kak 31eMeHTapHas
€IMHHULIA BUJA U SBOJIIOLIHH.
4 JlaboparopHas padota Ne 1 | 0.5 bubmmorexa LIOK
patopHai p B ' https://m.eds00.1ru/863¢99¢6
«CpaBHEHUE BUJIOB I10
MOP(}OIOTHIECKOMY KPUTEPHIO)
5 JIBIKy1IME CUITBI (3JIEMEHTapHbIE 1 bubnuorexa [IOK
(haKkTOPBI) IBOTIONINN https://m.edsoo.ru/863e9da4
bu6mmoreka [IOK
6 E i 0TO 1
CTECTBEHHII OTOOP 1 €ro Gopme! https://m.edsoo.ru/863e9ed0
Pe3ynbTatel 3BOIIOIUN:
MIPUCTIOCOOICHHOCTh OPTAaHU3MOB U
. BH1000pa3zoBanue. JlabopaTopHas | 0.5 bubnunoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPHUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCUTEJILHOTO XapaKTepar»
8 Hanpasnenus u nytu 1 bubnuoreka [IOK




JKA3HU Ha 3eMIe»

MaKpOdBOJIFOLIUU https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BOIIONNN
10 Hcropust xu3HM HA 3emiie U METObI
€€ U3y4YECHHUS
1 ['unoressl MPOUCXOKACHUS )KU3HU bubnuoreka [IOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazButne xu3nu Ha 3emiie Mo spam u bubnunoreka [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl SBOJIIOLUH
PacTUTEIBHOTO U KUBOTHOTO MHpA.
[IpakTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4yeHne NCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUIEKLIUSX
14 CoBpeMeHHas cuctema bubnunoreka [IOK
OpPraHUYeCKOro MHUpa https://m.edsoo.ru/863ea48e
15 DBOJTIOLINS Y€JIOBEKa (AaHTPOIIOTCHE?) bubmorexa OK
t P https://m.edsoo.ru/863eac2¢c
16 JIBmokytue cuibl (pakTopshl) bubmuoreka [{OK
aHTPOIIOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaUU 3BOJIIOLUU
YeJloBeKa
13 UenoBeyeckue pachkl U IPUPOIHBIE bubnuorexa [JOK
aJlanTanry YeJIoBeKa https://m.edsoo.ru/863eaca2
PesepBHblit ypok. O60011eH1e 110
19 TeMe «BO3HMKHOBEHHE U pa3BUTHE




20

DKOJIOrHus Kak HayKa

Cpenpl OOUTaHUS U YKOJIOTUYECKUE

bu6mmoreka [IOK

21
(bhakTopbl https://m.edsoo.ru/863eafec
AOGuoTtnueckue haKkTOphI.
JIaboparophas pabota Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH
22 ACTEHHM U3 Pa3HbIX MECT 0.5 bubnmorexa [JOK
P P ' https://m.eds00.ru/863eb10e
obutanusy». JlaboparopHas padora
No 4. «BnusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEYCa)
bu6mmoreka [JOK
23 b
HOTHYCCKHE (aKTOp! https://m.edsoo.ru/863eb348
DKOJOTHYECKHEe XapaKTePUCTHKU
nomyssiiun. [IpakTideckas pabora
24 Ne 2 «Iloacuér minoTHOCTH 0.5
MOMYJISIINIA Pa3HbIX BUJIOB
pacTeHun»
75 Coo0miecTBa OpraHM3MOB — bubnuorexa LIOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTHYECKHUE CHCTEMBI bubmanoreka IIOK
(9KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTEIN YKOCUCTEMBI.
27 DKOJIOTUYECKHUE TUPAMHU/IBI bubmoreia HOK
N PAMHJIBL. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucteM. Cykieccus
28 [Ipupoanbie 3xO0CHCTEMBI
29 AHTPONOreHHbIE 3KOCUCTEMbI
30 buocdepa — rnobdanpHas bubnuoreka LIOK

3KOocUCTEMA 3eEMIN

https://m.edsoo.ru/863ebb5Se




31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS | bubnunoreka [JOK
ounochepsl https://m.edsoo0.ru/863ebd16

32 YenoeuecTBO B Onochepe 3eminn 1

1 CocylecTBoOBaHUE TPUPOJIBI U 1 bubnuoreka [JOK
YEeII0BEUYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IICHHE TEMBI

34 «Co0011ecTBa M DKOJIOTHYECKHE 1
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I1O 34 )5

[NPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

METOJUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 176382614773150070335747769939328150673109022482
Bnageney MCAKOBA HATANBA AHATONBLEBHA
OeicTevTened C 24.04.2023 no 23.04.2024
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