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INOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMMsbl M0 OHOJOTUU TEOPETUYECKYIO OCHOBY JJISI ONPECICHUS
NOJX0/I0B K (DOPMHUPOBAHUIO COJAEpX aHUs ydeOHOro mpeamera «bHOTOTHS» COCTaBUIIM:
koHuenryanbHbie nonoxenna GI'OC COO o B3anM000yCIOBICHHOCTH LIENIEH, COACPKAHUSA,
pe3ynbTaToB 00Y4YCHHS U TPEOOBAHUHN K YPOBHIO MOATOTOBKU BBITYCKHUKOB, ITOJOKEHUS 00
Oo0IMX MeNsSIX M NPUHIMUIAX, XapaKTepU3YIONIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbI
cpennero oOmiero obpazoBanusi B Poccuiickoii ®enepanuu, a TakkKe TMOJOXKEHHUS O
cnenupuke OUONOTHM, €€ 3HAYECHUH B TMO3HAHUMU >KUBOM MPUPOIBI U OOECIECYCHUU
CYIIECTBOBaHMUS  yejoBeueckoro ooOmiecTBa. CoOrllacHO Ha3BaHHBIM  MOJIOXXCHUSIM,
OTpeIeJICHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBI 110 OMOJIOTUU U €€ CTPYKTYypa.

[Iporpamma 1o Ouonoruu JaéT TpeJCTaBlIeHHWE O LesAX, 00 o0uel crpaTeruu
oOy4eHHs, BOCIUTAHUS W Pa3BUTUA OOYYAIONIMXCS CPEACTBAMHU Y4YeOHOro IMpeameTa
«buonorus», omnpegenser o0sg3aTENbHOEC NPEIMETHOE COJIEp)KAaHUE, €ro CTPYKTYpY,
pacrpeniesieHde Mo paszjeiaM M TeMaM, PEKOMEHJIYEMYIO MOCIEI0BATEIbHOCTh HU3YUYCHUS
y4eOHOTro Marepuajna ¢ Y4ETOM MEXKIPEAMETHBIX M BHYTPUIPEIAMETHBIX CBSI3€M, JTOTUKHU
00pa3oBaTeNbLHOTO MPOIIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarommuXCs.

B mnporpamMmMe mo OHOJIOTMM TakXe YYUTHIBAIOTCA TpeOOBaHMUS K TUIAHUPYEMbIM
JUYHOCTHBIM, METANpPEAMETHBIM U MPEAMETHBIM pe3yJibTataM o0ydeHHus B (POpMHUPOBAHUU
OCHOBHEIX BHUJIOB y4eOHO-TI03HaBaTEILHOM NEATEeIbHOCTU/Y4eOHbIX IENCTBUN
00y4YaroImMXcsl M0 OCBOCHUIO COACPIKAHUSI OMOJIOTHYECKOT0 00pa30BaHusI.

B nporpamme no 6uonorun (10—11 kmaccel, 0a30BbIl YPOBEHb) peayiM30BaH MPHUHIIHIT
MPEEMCTBEHHOCTH B H3y4Y€HUU OWOJIOTHH, Ojarojgapss 4emMy B HEW MPOCMaTPUBAETCS
HaMpaBJICHHOCTh Ha pAa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHUPOBAHMEM ECTECTBEHHO-
HAy4YHOTO MHPOBO33PEHHUS, IIEHHOCTHBIX OpPHUEHTAIMA JIMYHOCTU, HDKOJOTHYECKOTrO
MBIIUICHUS, TPEACTABICHUA O 370pOBOM 00pasze XKU3HH U OEpeKHBIM OTHOIIEHUEM K
OKpyXarome mpupoaHoii cpene. Iloatomy Hapsmy ¢ u3ydeHHEM OOIIEOMOTOTHYECKUX
TEOpUH, a TAaK)KE€ 3HAHUN O CTPOCHHUH KUBBIX CHCTEM PAa3HOTO PaHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIOIIUX B HHUX TMPOIECCOB B IMporpaMMe IO OHOJOTHU YJIEICHO BHUMAaHHUE
HCIIOJIb30BAHUIO MOJYUYCHHBIX 3HAHHWUM B MOBCEIHEBHOM JKM3HM JJISl PEIICHUS MPUKIATHBIX
3a/ay, B TOM YHCIIe: MPOPUIAKTUKH HACIEICTBEHHBIX 3a00JIEBAaHUM YEJIOBEKa, MEIUKO-
TeHETUYECKOTO  KOHCYJIbTUPOBAHUS, OOOCHOBAHMSI  DKOJOTHYECKH  IE€JIECO00Pa3HOTO
MOBEICHUA B OKPYXaKIIEH TMPUPOJHOM CpeAe, aHaau3a BIUAHUS XO3SMCTBEHHOM
NEATEIbHOCTH YeJIOBEKA Ha COCTOSIHUE MPUPOHBIX U UICKYCCTBEHHBIX DKOCUCTEM. Y CUIICHUE
BHUMAaHUSI K IPUKJIATHON HAMPABICHHOCTH y4eOHOTO npeaMera «bruoiaorus» npoIuKTOBAHO
HEOOXOJAMMOCTBIO OOECIECYCHHST YCJIOBHM [JI1 pENICHUS OJHOM W3 aKTyalbHBIX 3a/1a4
IIIKOJIBHOTO  OMOJIOTMYECKOTO 00pa3oBaHWs, KOTOpas IMpeamnojaraet (GpopMupoBaHue y
oOy4Jaronuxcsi CrocOOHOCTH aJaNTUPOBATHCS K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpemHero obmero obpa3oBaHus 3aHUMaeT BaxxHoe Mecto. OHa
obecrieunBaeT GopMUpPOBaHUE y OOYUAIOMIMXCS MPECTABICHUN O HAyYHOW KapTUHE MHPA,



pacmupsieT U 00oOIIaeT 3HAaHUSA O KHUBOW MpHponae, €€ OTIUUYUTEIbHBIX MPU3HAKAX —
YPOBHEBOW OpraHM3alMy U HBOJIOLMM, CO3MAET YCIOBHS JUIS: MO3HAHUS 3aKOHOB JKMBOM
npupoabl, (HopMUPOBaHUS (PYHKIMOHAIBHOW TI'PAMOTHOCTH, HAaBBIKOB 3JI0POBOIO H
0e3zomacHOoro oOpa3a >KW3HH, IKOJOTMYECKOTO MBIIIJIEHUS, [IEHHOCTHOTO OTHOUICHUS K
KUBOU NPUPOJE U YEIIOBEKY.

bonbmioe 3HaueHue OMONOTHS HMMEET TaKKe I PEUICHHs BOCHUTATEIbHBIX U
pPa3BUBAIOIIMX 33Ja4 CpeJHEro oOIero o0pa3oBaHUs, COLMAIU3ANNN O0Yy4YarOIIMXCA.
N3yuyenue Ouosoruv oOecreyruBaeT ycCIOBUA s (HOPMHUPOBAHUS HHTEIICKTYyalIbHBIX,
KOMMYHUKAIIMOHHBIX W MHGOPMAIIMOHHBIX  HABBIKOB,  JICTETHUYECKOW  KYJIBTYpHI,
CIOCOOCTBYET MHTErpalliy OMOJIOTUYECKHUX 3HAHUM C MPEACTaBICHUSMU U3 IPYTUX YUEOHBIX
MpPEAMETOB, B YACTHOCTH, (U3MKH, XuMuUU U reorpaduu. Ha3BaHHbIE MONOXKEHUS O
MpeHa3HAaYeHUN Y4eOHOro mpeamera «bHUONOrus» COCTABUIU OCHOBY ISl OINpPEICIICHHUS
MOJIXOJI0B K 0TOOPY U CTPYKTYPHUPOBAHUIO €TI0 COJIEPKaHUs, IPEJCTABICHHOTO B IpOrpaMMe
1o OUONOTHUH.

Ot6op conepxanus ydyeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYUIECTBJIEH C MO3ULHNA KyJIbTypOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C KOTOPBIM
oOy4aromecs: JOJKHbI OCBOUTH 3HAHUSA U YMEHHsI, 3HaYUMbIe 111 (JOPMUPOBAHUS OOIIEH
KYJbTYpPBI, OIPEACIIOIINE aICKBaTHOE MOBEJCHUE YEIOBEKA B OKPYKAIOIIEW NMPUPOIHON
cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM JKM3HU W MPaKTHUYECKON AesiteabHOCTH. Ocoboe
MECTO B 3TOW CHUCTEME 3HAHUN 3aHUMAIOT DJIIEMEHTHI COAECP/KAHMS, KOTOPBIE CIIyKaT OCHOBOM
1ist GOpMHUPOBAHUS MPECTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHE MUpa U
[IEHHOCTHBIX OPUEHTAIUAX JIMYHOCTH, CIMOCOOCTBYIOIIMX TyMaHHU3AIMU OHUOJIOTHYECKOTO
o0pa3oBaHUs.

CTpyKTypUpOBaHUE COJEpXKaHUs y4eOHOro marepuaia B MporpaMMe IO OHOJIOTHH
OCYILIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIUYUTEIBHBIX
OCOOEHHOCTSIX J>KMBOW TIPUPOJBI, O €€ YPOBHEBOM OpraHu3alud U dBojJouud. B
COOTBETCTBHUH C 3TUM B CTPYKType yueOHOoro npeamera «bronorus» BbIENEHbI ClEAyONne
cozepKarelibHble TUHUN: «buosorus kak Hayka. MeTtoapl HaydyHOro no3HaHus», «Knetka
Kak Ouosiormueckasi cucrema», «OpraHu3m Kak Ouosorudeckas cucrema», «Cucrema u
MHOT000pa3re OpraHu4YecKOro Mupa», «IBOJIOLMS KUBOW MPUPOIB», «IKOCUCTEMBI U
MIPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp uzyuenus yueOHoro npeamera «buosorus» Ha 06a30BOM ypOBHE — OBIJIAJCHHE
O0Oy4aroIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHON OpraHU3allMM >KUBBIX CUCTEM
pPa3HOrO paHra W MNpUOOpPETEeHHWE YMEHUH HCMIOJb30BaTh ATH 3HAHUS JJIA TPaMOTHBIX
JIEUCTBUN B OTHOIIEHUU OOBEKTOB >KUBOW TMPHUPOJBI U PEHICHUS Pa3TUYHBIX KU3HCHHBIX
npooJIeM.

JlocTmkeHne 1enu uzydeHust yuyeOHoro mpeamera «buosnorus» Ha 6a30BOM ypOBHE
oOecrieunBaeTcs pelieHueM CIeIyIOUUX 3a/1au:

OCBOCHHE OOYYAOUIUMHUCS CHUCTEMbl 3HAHUW O OMOJOTUYECKUX TEOpUSIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSAX, TUIIOTe3aX, MpaBujax, CIyX allux OCHOBOM At pOpMUpPOBaHUS
IIPEACTABICHUM O €CTECTBEHHO-HAyYHOM KApTHMHE MHpPA, O METOAAX HAYYHOrO IO3HAHMS,



CTPOEHWHU, MHOTOOOPa3n M OCOOCHHOCTSX KUBBIX CHCTEM PA3HOTO YPOBHS OpTaHM3AINH,
BBIJIAIONUXCS] OTKPBITUSX W COBPEMEHHBIX UCCIIEOBAHUSAX B OMOIOTHHY;

dopMupoBaHre y 00y4aroNINXcs MO3HABATEIbHBIX, HHTEIUIEKTYAIBHBIX U TBOPUYECKHUX
CIIOCOOHOCTEHW B TpoIlecce aHaIM3a JAHHBIX O MYTAX Pa3BUTHS B OHMOJOTHHM HAyYHBIX
B3TJISAI0B, UICH U MTOAXOA0B K M3YUYCHHIO )KHUBBIX CHCTEM PA3HOTO YPOBHS OpTraHU3AIINH;

CTaHOBJICHHE y OOydYarommxcs oOIIed KyIbTypbl, (PYHKIIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OICHUBATH SIBJICHHUS OKPYKAIOIIETO MUpPA JKUBON TPUPOIBI
Ha OCHOBAHWH 3HAHWI U OIBITA, MOJyYECHHBIX MTPH U3YICHUH OHOJIOTHH;

dopMupoBaHre y 00y4arONIMXcs YMEHUH WILTIOCTPUPOBATh 3HAYCHUE OMOJOTHYECKHIX
3HAHWN B MPAKTUYECKON JEATEIHPHOCTH UYEIOBEKA, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKUAX
TEXHOJIOTUM U arpoOMOTEXHOJIOT Ui,

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS UYEJIOBEKOM KUBOW MPUPOJIBI,
HEOOXOJAMMOCTH OEpPEKHOTO OTHOIICHHS K HEW, COOJIOJIEHUS HTHUYECKUX HOPM IIpHU
MIPOBEICHUH OMOJIOTHYECKUX HCCIICIOBAHMI;

OCO3HAHME IIEHHOCTH OMOJOTHYCCKUX 3HAHHM JIJIS TIOBBITIICHUS YPOBHS 3KOJIOTHUECKON
KYJBTYPHI, 7151 GOPMHUPOBAHUS HAYIHOTO MHUPOBO33PCHHUS;

IpUMEHEHUE TPUOOPETEHHBIX 3HAHUNM U YMEHUU B MOBCEIHEBHOM KU3HU JJIsi OICHKU
MOCJIE/ICTBUI CBOEH NIESITEIbHOCTH 1O OTHOIICHUIO K OKpYXaloleh cpejie, COOCTBEHHOMY
310POBBI0, 00OCHOBAHKE U COOJIIOICHUE MEP MPOPUITAKTUKHN 3a00JIE€BaHUIA.

B cucreme cpennero oobmiero ooOpazoBanusi «buonorusi», uzydaemas Ha 0a30BOM
YpOBHE, SIBIISIETCA O0S3aTEIbHBIM YUYEOHBIM MPEAMETOM, BXOJSAIIUM B COCTaB MPEIMETHOMN
obnactu «EcTecTBeHHO-HAyUHBIE TIPEIMETHI.

st m3ydenuss Ouwonorud Ha 0a30BOM YpOBHE cpenHero oOiero oOpa3oBaHUS
orBoautcs 68 yacos: B 10 kmacce — 34 gaca (1 gac B Henmenmo), B 11 kimacce — 34 gaca (1 gac
B HEJIEIIIO).

COIEP) XAHUE OBYUEHUASA

10 KUIACC

Tema 1. buosiorust Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMU U APYTUMU
€CTEeCTBEHHBIMU Haykamu, ¢umocoduen, ITUKOM, ICTETUKON U mpaBoM. Posb Ouosoruu B
(hopMHUpPOBaHUM COBPEMEHHOM HAYYHOU KapTHHBI MUpa. CrucTeMa OMOJIOTUYECKHUX HayK.

Meronpl TIO3HAHUS KUBOM MPUPONbI (HAOIIOJAEHUE, DSKCIEPUMEHT, OIMCaHUE,
n3MepeHue, Kiiaccuukalys, MoJeTMpoBaHUEe, CTATUCTUYECKAst 00paboTKa JIaHHBIX ).

JdeMoHcTpanuu:

[Toptpetsrl: Y. Hapsun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u ®@. Kpuk.

Tabnuiel u cxembl: «MeTOoIbl MO3HAHUSI )KUBOM TPUPOIBI».

JlabopaTopHble M mpaKkTHYecKHe PadoThI:

[Ipaktuueckas pabora Ne 1. «Mcnosnb3oBaHue pa3IMYHBIX METOJOB IMPU U3YYEHHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ZKuBble cucTeMbl 1 X OPraHU3aLMS.



XKusbie cuctembl (OMOCHUCTEMBI) KaK MpeAMET u3ydeHus: Ouosoruu. OTIMUME KUBBIX
CUCTEM OT HEOPTAHUYECKOU ITPUPOJIBI.

CpoiicTBa OumocucTeM U UX pa3zHooOpa3ue. YPOBHU OpraHu3alud OHOCHUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHBIA, TKAHEBbIA, OPTaHU3MEHHbBIM, MOMYJISALMOHHO-BUIOBOM,
HKOCUCTEMHBIH (OMOTEO1IEHOTHUECKU), ONOC(EPHBII.

JlemoHcTpanuu:

Tabmuupbl 1 cxembl: «OCHOBHbIEC NMPU3HAKU KU3HUY», «YPOBHU OpPraHU3AIMU KUBOM
OPUPOIBD».

O6opynoanue: mojaenb moJiekyibl JJHK.

Tema 3. Xumn4yecKuii COCTaB U CTPOCHHUE KJIETKH.

XUMHYECKHM  COCTAaB  KJIETKU. XHMHUYECKHE  JJIEMEHTBI:  MAaKpOIJIEMEHTBHI,
MUKpO3JIEMEHTHI. Bosia 1 MUHEpaIbHBIE BEIIECTBA.

@yHKIMU BOJBl U MUHEpAIbHBIX BEIIECTB B KieTke. [lognepxkaHue OCMOTHYECKOTO
OataHca.

benku. CoctaB u cTpoeHHEe O€NKOB. AMHMHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3zamenumbple ©u 3aMEHUMBIE AMHHOKHMCIOTBL. AMHWHOKHUCJIOTHBIA COCTaB. Y POBHH
CTPYKTYpbl O€IKOBOM MOJEKY/bl (IepBUYHAS, BTOPUYHAS, TPETHUYHAs M YETBEPTHUUHAS
CTpYKTypa). XUMHUYECKUE CBOMCTBA OenkoB. buonoruueckue GyHKuu OEIKOB.

®epMeHThl — Onosiorndeckue KatanuzaTopbl. CTpoeHne (epMeHTa: aKTUBHBIN LEHTD,
cyoctpatHas cneunupuyHocTh. KodepmenTtsl. Buramunbl. Otnnuus (QepMEeHTOB OT
HEOPraHUYECKHUX KaTaJIu3aTOPOB.

VYrieBoapl: MoOHOcaxapuabl (IJIIOKO3a, pubo3a U JAe30KCUpr003a), TUcCaXapUIbI
(caxapoza, JaKTo3a) M MOJHcaxapubl (Kpaxmal, INIMKOTeH, LeJuliosio3a). buonornyeckue
(yHKLIMH YTIIEBOJOB.

Jlunuapl: Tpurauuepunsl, Gochorunuasl, crepouabl. [ uapodunbHO-THIAPOPOOHBIE
cBoiicTBa. buonornyeckue gpynkuuu nunuaos. CpaBHEHHE YIieBOJOB, OCJIKOB U JHUIHIOB
KaK UCTOYHUKOB YHEPTUH.

Hyxnennoseie kucnotel: JIHK u PHK. Hykmeotuapl — MoOHOMEPBI HYKJIEMHOBBIX
kucioT. Crpoenne u ¢ynkuun JJHK. Crpoenne um ¢dynkumu PHK. Bugst PHK. AT®:
CTpOoeHHUE U (QYHKIIHH.

[uronorust — Hayka o kierke. Knerounas teopusi — npumep B3aUMOACHUCTBUS UIEH U
(hakTOB B HAYYHOM MO3HAHUU. METOIbI U3yUEHHUS KICTKH.

Knerka kak wnenoctHas xuBas cuctema. OOmMe NPU3HAKK KIETOK: 3aMKHYTas
Hapy>kHasg MemOpana, moJiekyibl JJHK kak renetnyeckuii anmapatr, cucremMa CUHTe3a Oelka.

Tunsl kiI€TOK: 3ykKapuoTHyeckas M MpokapuoTuyeckas. OCOOEHHOCTH CTPOEHUs
nmpokaproThdeckor kieTku. Kierounas crenka Oakrtepwii. CTpoeHHE 3YKapHOTHYECKOMN
kJeTKd. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KIETOK — KJIETOYHAsl CTEHKA, MTMKOKAIUKC, UX (QYHKIHUU.
[Inasmatnueckass MemOpana, e€ cBoiicTBa W ¢yHKIuU. [luTomnasma u €€ OpraHoujbl.
OpnomemOpannbie  opradounsl  kietku: OIIC, ammapatr [onbmku,  JTHM30COMBEL.
IlonyaBTOHOMHBIE OpraHouAbl KJIETKW: MHUTOXOHApPWH, IuiacTtuael. [Ipomcxoxnenue
MUTOXOHApUNA W Tuiactul. Buael mnactun. HememOpaHHble OpraHouIbl KIETKU: puOOCOMBI,



KJIIETOYHBI IIEHTP, LEHTPUOIU, PECHUYKHU, XKIyTUKU. DyHKIUM OpPraHoujoB KIETKH.
Bxirouenus.

SAnpo — perynaropHeiii 1eHTp kieTku. CrpoeHue siapa: siAepHas 000JI0YKa,
KapHOoIlIa3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KJIETKE.

JlemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. llneinen, P. Bupxos, JIx. YoTcoH,
@. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammel: «PacnpeieieHne XWMHYECKHX JJIEMEHTOB B HEXUBOW MPUPOACH,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU HPUPOJIEN.

Tabnuiel u cxemsl: «llepuoanueckas Tabnuia XUMUUYECKUX 3JIEMEHTOB», «CTpoeHUE
MOJIEKYJIbI BOJbDY, «buocunTe3 Oenka», «CTpoeHue MoJeKyabl Oenkay, «CTtpoeHue
dbepmenTay, «Hyknennosele kuciotel. JIHK», «Ctpoenue monexkynsl AT®», «CtpoeHue
DYKapUOTUYECKOU KIETKN», «CTPOEHHE KUBOTHOM KIETKW», «CTpOEHHE pACTUTENBHOMU
KJIETKN», «CTpOCHUE MPOKAPUOTHUECKON KIETKN», «CTpOoeHUE siapa KIETKN», «YTIE€BOIbDY,
«JIumuaey.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyI0BaHUE JUIsl TIPOBEICHUS HAOJIOICHUIH,
U3MEPEHUN,  DKCIEPHUMEHTOB,  MHUKPOIIPENApAThl  PACTUTEIbHBIX,  JKUBOTHBIX U
OakTepUaJIbHBIX KJIETOK.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

JlabopatopHas pabora Ne 1. «M3yueHne KaTaqauTUYECKON aKTUBHOCTU (DEPMEHTOB (Ha
MIPUMEPE aMIJIa3bl WIIM KaTalasbl)y.

JlabopatopHast pabota No 2. «V3ydeHune CTpPOCHHsI KIIETOK PACTCHHM, >KUBOTHBIX U
OakTepuil MoJ; MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax u UX OMUCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOmeHn BemiecTB, WIM MeTabOIM3M. AcCCUMWISIIMS (IUIaCTHUYECKU OOMEH) W
JTUCCUMUJIAIUS (PHEPreTUYECKU 0OMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca MeTadoIn3Ma.
Ponb 3aK0HOB COXpaHEHUs BEIIECTB U YHEPTUH B TIOHUMAaHUHN METa00JIM3Ma.

Tumnbr oOMeHa BeniecTB: aBTOTpOdHBINA U TeTepoTpodHbIi. Posib pepmeHTOB B 0OMEHE
BEIIECTB U MPEBPAIICHUN SHEPTUU B KIIETKE.

dotocunTte3. CBetoBass W TeMmHOBas (a3bl ¢ortocuHTe3a. Peakmuu doTocuHTe3a.
DddekTuBHOCTh (hoTOCHMHTE3a. 3HaueHUEe (POTOCHMHTE3a I KM3HU Ha 3emiie. BiumsHue
yCoBuUM cpejibl Ha (POTOCUHTE3 M CIIOCOOBI MOBBIIICHUS €0 MPOTYKTUBHOCTH Y KYJIBTYPHBIX
pacTEeHUM.

XeMocuHTe3. XEeMOCUHTE3UPYIoIre 0akTepun. 3HaUeHUEe XEMOCHHTE3a JIJIsl )KU3HU Ha
3emute.

DOHepreTHdeckuii 0oOMEH B KIeTKe. PaciieruieHue BemecTB, BBIICICHUE W
aKKyMYJMpPOBAaHHE DSHEPruM B KIETKE. JTambl JHEpreTudyeckoro oOMmeHa. [nmkonus.
bpoxenne wu ero Buael. KuciaopogHoe OKHCIEHHE, WM KJIETOYHOE JbIXaHHE.
OxucnutensHoe pochopunrpoBanue. IPHEeKTUBHOCTH FHEPTETUIECKOTO OOMEHA.

Peakunu matpuunoro cunrte3a. [enermueckas undopmamms u JHK. Peanuzanums
reHeTHYecKor nHpopManmu B KiieTke. ['eHeTHYeCKuil Ko/l U ero cBoicTBa. TpaHCKpHUIILIMS —



matpuuHbelii cuHTe3 PHK. Tpancnauus — OuocunTe3 Oenka. OTambl  TpPaHCISAIUH.
Koaunposanune amunokuciaot. Pons pubocom B OuocunTese Oemka.

Hexnerounsle ¢dopmbl xu3Hu — BuUpYyChl. Mcropusi otkpeitust BupycoB (. H.
NBanoBckuit). OCOOEHHOCTH CTPOEHHUS M >KU3HEHHOTO IMKJIa BUPYCOB. bakrtepuodaru.
bone3nn pacreHui, JKMBOTHBIX M  YEJOBEKAa, BbI3BIBAEMBIE BHUpycamMu. Bupyc
ummyHoneduimra venoseka (BUY) — Bozoyaurens CIIM/la. O6patHas TpaHCKpHIILIHS,
peBepTasa u unterpasa. [Ipodunaktrka pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUH.

JdeMoHcTpanuu:

[Toptpetsl: H. K. Konbuos, [. . UBanoBckuii, K. A. Tumupsizes.

Tabmuubr u  cxemsbl: «Tumbl mwTanusy, «Merabomm3m», «MUTOXOHAPHUIY,
«JHepreTuyeckuit ooMmen», «Xmopormiact», «Dorocuntesy, «Ctpoenue JJHK», «Ctpoenue
u (GyHKIMOHUpOBaHUE TeHa», «CuHre3 Oenka», «['eHeTmdyeckud Koma», «Bupycem,
«bakrepuodarn», «Ctpoenue u xku3HeHHbIM 1wk Bupyca CIIW]Jla, Oaxrtepuodaray,
«Permkanusa JITHK».

O6GopynoBanue: Mojenu-anmvkanuu — «Yapoenue JIHK wu  TpaHckpunuus»,
«buocunres 6enka», «CTpoeHue KIETKu», Mojielb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslii 1MKI, WM KU3HEHHBIM UK KieTku. MuTepdasza u muto3. I[lpoieccsl,
nportekatomue B uHTepdasze. Perumkanus — peakuus Mmarpuydoro cunreza JJHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIM Ha0Op — KAPUOTHII. J{UTIIOUHBIN U TalIOUIHBIA XPOMOCOMHBIE
Habopbel. Xpomatunel. [{uTonornueckue OCHOBBI PAa3MHOXKEHHS W WHIWBHAYaJIbHOTO
Pa3BUTHUS OPraHU3MOB.

Jlenenue kietkn — Muto3. Crtaguu muto3a. IIporecchl, Mpoucxonasiye Ha pa3HbIX
CTagusIX MUTO3a. BHOIOrnueckuii CMBICT MUTO3A.

[Iporpammupyemasi ruOesb KJIETKH — aronTo3.

@dopMbI pa3MHOXEHUSI OpPraHu3MOB: Oecmojoe u TmosioBoe. Buapl 0Oecronoro
Pa3sMHOXEHUSA:  JIEJICHWE  HAJABOE,  IOYKOBAHUE  OJHO- WU  MHOTOKJIETOYHBIX,
CIIOpoOOpa3oBaHWE, BEreTaTUBHOE  pa3MHOXKeHHEe. VCKycCTBEHHOE  KIIOHUPOBAHHE
OPTraHU3MOB, €r0 3HAYEHHUE JJIsI CEJIEKIIUU.

[TonoBoe pazMHOXKEHHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meito3. Craguu meriosa. IIporiecchl, npoucxoadiiue Ha ctaausax meiosa. [loBenenue
XpoMocoM B Meno3e. KpoccuHroBep. buonornueckuii CMbICT U 3HAYEHHUE ME03a.

I'ameroreHes — mpolecc 00pa3oBaHUS TOJIOBBIX KJIETOK Yy JKUBOTHBIX. I[lojioBbIe
KeJe3bl: CEMEHHUKM U suYHUKUA. OOpa3oBaHHE M Pa3BUTHE IOJIOBBIX KJIETOK — TaMeT
(cmepmaro3oun, SWIEKIETKA) — crepMaroreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHUS
SUIEKIIETOK U ciepmaTo3ouoB. OmnonorBopenue. [Taprenorenes.

NunuBumyanpHOe pa3BuUTHE (OHTOTEHE3). OMOPHOHAIBLHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHAIIBHOTO Pa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX: JAPOOJIEHUE, TaCTPYJIALIMS,
opraHorene3. IloctamOpuoHanbHOe pa3BuTHe. THUMBl MOCTAIMOPUOHATIBHOTO PA3BUTHUSA:
npsMoe, HempsiMoe (JTMYMHOYHOE). BiusHue cpensl Ha pa3BUTHE OPTaHU3MOB, (aKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.



Poct u pa3Butue pacteHuil. OHTOreHE3 IBETKOBOI'O PACTEHHUSA: CTPOEHUE CEMEHHU,
CTaJINU Pa3BUTHSL.

JdeMoHcTpanuu:

Tabnuupl u cxembl: «DOPMBI PAa3MHOXKEHHUSI OPTaHU3MOBY, «JIBOITHOE OIJIOIOTBOPEHUE
Yy LBETKOBBIX pacTeHUN», «BerertaTuBHOE pa3sMHOXKEHUE pPACTECHHW», «JleleHue KIeTKu
OakTepuitn, «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHHE XPOMOCOMBD», «KIETOUHBIN UK,
«Pemmkamusa JJHK», «Muto3y», «Meio3», «lIpsiMoe u Henpsamoe pa3Butue», «l'ameToreHes
y MJIIEKOIIUTAKOUIUX U YEJIOBEKa», « OCHOBHBIE CTAIUN OHTOTECHE3a».

O6opynoBaHue: MUKPOCKOI, MUKpoIripenaparsl «CrnepMaTo30U/Ibl MIIEKOTTUTAIOIIETOY,
«Slinexknerka Mmuekonuraromero», «KapruokmHes B KJIETKaxX KOpEIIKa JyKa», MarHWUTHas
Mojenb-antukaius «Jlenenue kierkuny, moaens JJTHK, moaens metadaznoit XpoMOCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlabopatopHas padota Ne 3. «HaGnroenne MuTo3a B KII€TKaX KOHYMKA KOPEIIKa JTyKa
HA FOTOBBIX MUKPOITPENapaTax».

JlaGoparopHass pabora No 4. «M3yueHue CTpPOCHHS MOJIOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropust pasButuss reHetuku. Posb nmrosiorun u
SMOpPHOJIOTUM B CTAHOBJICHUU TE€HETUKU. BKiIajm pOCCHMCKUX M 3apyOekKHBIX YUEHBIX B
pa3BUTUE TEHETUKU. MeToabpl TeHEeTUKU (TUOPUAOJOTHUECKUN, I[MTOTEHETHUUYECKU,
MOJIEKYJISIpHO-TeHETHYEeCKHi1).  OCHOBHbIE  TE€HETHYECKHE  TMOHATHS. [ eHeTmueckas
CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTM  HACJIeIOBaHUs MPHU3HAKOB, YCTaHOBIEHHble [. MeHngenem.
MoHorubpuiHoe CKpeuBaHue. 3aKOoH eIuHO-00pa3usi THOpPUIOB TEPBOTO TMOKOJICHHUS.
[IpaBuno nomMuHHUpOBaHUS. 3aKOH PACHICIUICHUS MPU3HAKOB. [ MMOTE3a YHMCTOTHI TaMmer.
[TommHOE 1 HEMTOTHOE NOMUHUPOBAHHUE.

HuruOpuaHoe CKpellrMBaHWe. 3aKOH HE3aBUCHMOTO HACIEOBaHUS IPU3HAKOB.
[{utoreHeTnuecKkrue OCHOBBI TUTHOPUIHOTO CKpEIIMBaHUs. AHATU3UPYIOIIEE CKpEIUBaHUE.
Hcnonb3oBaHre aHATU3UPYIOIIETO CKPEUIUBAHUSA JIJIs1 ONIPEACICHHS T€HOTUIIA OCOOM.

CuerieHHoe HacienoBaHue Impu3HakoB. Pabora T. Moprana no cCUEMJIEHHOMY
HACJIEJOBAaHNIO 'eHOB. HapyleHne cuerieHus reHOB B PE3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTBhl.

I'enetnka mnona. XpOMOCOMHOE OIpENENieHHE Iona. AyTOCOMBI U TOJIOBBIE
XpoMocoMbI. ['oMoraMeTHesle M reTeporaMmeTHble opraHu3Mbl. HacnemoBaHue mnpu3HAKOB,
CLEIUIEHHBIX C TTOJIOM.

N3meHnunBOCTh. BuIbl M3MEHUYMBOCTH: HEHACIECICTBEHHAsT M HACIECICTBEHHasA. Poyb
Cpeapl B  HEHACJIEICTBEHHOM HM3MEHUYMBOCTH. XapaKTepUCTUKAa MOAU(PUKAIMOHHON
M3MEHYMBOCTU. BapualmoHHbI psa M BapualuMoHHas KpuBas. Hopma peakunu npusHaka.
KonnuecTBeHHbIE M KAUYECTBEHHbIE MNPU3HAKM M UX HopMa peakiuu. CBoicTBa
MOAU(UKAIIMOHHON N3MEHUYHNBOCTH.

HacnencrBennas,  wiaM  TEHOTUIIMYECKAas,  W3MEHYMBOCTh.  KoMOuHaTuBHas
M3MEHUYMBOCTh. Meio3 M MOJOBOW MIpollecC — OCHOBa KOMOMHATUBHOM H3MEHYMBOCTH.



Mytanronnass W3MEHUYMBOCTh. Kiaccudukamuss MyTaluid: TeHHBIE, XPOMOCOMHEIE,
reHoMHbIe. YacToTa ¥ MpUYuHBI MyTanuid. MyTtareHapie (akTopbl. 3aKOH TOMOJOTHYECKUAX
PAIOB B HacJeACTBEHHOM n3MeHunBocty H. M. BaBuiosa.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuotun dvenoBexka. OCHOBHbIE METOJbl T'€HETHUKH YEJIOBEKA!
TCHEAOTUYECKUH, OJIM3HEIOBBIM, ITMTOTCHETHYCCKUH, OMOXUMUYECKHMA, MOJIEKYISIPHO-
reHeTnyeckuii. COBpEMEHHOE ONpENEIICHHE TeHOTUIIA: MOJHOTEHOMHOE CEKBEHHPOBAHME,
reHOTUIIMPOBaHUE, B TOM uuciie ¢ nomolbio [11[P-ananu3a. Hacnencreenusie 3a00sieBaHus
YelloBeKa: TeHHble O0oJiIe3HH, OOJE3HH C HACIEACTBEHHON MpPeApacioioKEeHHOCTHIO,
XpoMOcOMHbIe Oonie3Hn. CoMaThueckue W reHepatuBHble MyTanuu. CTBOJOBBIE KIIETKH.
[IpuHnmnel  310poBOTO  O0Opas3a JKU3HU, AUATHOCTUKHU, NTPOPUIAKTHUKA U  JICUCHHS
reHeTHYeCKuX  OoJyie3Heil.  MeIuKO-TeHeTUYeCKOe  KOHCYJIbTUpPOBAaHUE.  3HAYCHUE
MEJUIIMHCKOW TEeHETUKH B TNPENOTBpAIICHUH U JICYCHUH TEeHETHYEeCKUX 3a00JIeBaHUMN
YEJI0BEKA.

JemoHcTpanuun:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeesn-
PecoBckuii, H. 1. BaBuios.

Tabmuubr u  cxeMbl: «MOHOTHOPUAHOE CKpEUIMBAHUE W €ro IUTOTeHETHYecKas
OCHOBa», «3aKOH PAaCILICIUIEHUS U €r0 IUTOTCHETUYECKass OCHOBAY, «3aKOH YUCTOTHI TAMET,
«JluruOpuaHoe ckpemmBanuey, «l{utomoruueckue OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS,
«Menos», «B3auMoIeNCTBHE aJUICIbHBIX TE€HOB», «l €HETHYEeCKHe KapThl PACTCHUH,
KUBOTHBIX U YeJIOBEKa», «['eHeTrka nomna», «3aKOHOMEPHOCTH HACJIEIOBAHUS, CLIETUIEHHOTO
c mnonom», «Kapuorunbsl yenmoBeKa W KUBOTHBIX», «Bumgsl U3MEHUYMBOCTHY,
«MonaudukanmonHas u3MeHYUBOCThY, «HacinenoBanue pesyc-dakropa», «['eHeruka rpynn
KpOoBW», «MyTallnOHHAsA U3MEHYUBOCTH.

O6opynoBanue: Mojaenu-aniuimkanuu «MoHoruOpumHoe ckpeniuBanuey», «HemomHoe
JTOMHHHUpPOBaHUEY», «JluruOpuanoe ckpemmBanuey, «llepekpéct XxpoMocom», MUKPOCKOI U
Mukponpenapatr «Jpo3oduna» (Hopma, MyTanmuu (OpPMBI KPbUILEB W OKPACKH Teja),
repOapuii «I'opox MoceBHON.

JlabopaTopHble U NpakTHYECKHE PAdOThI:

Jlabopatopnass pabora Ne 5. «U3yuenue pe3ynbTaTtoB MOHOTHOPUIHOTO W
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIPEIapaTaxy.

Jlabopatropuas pabora Ne 6. «M3yueHnne MoOAU(PUKAIIMOHHON HW3MEHYUBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PSAJa U BAPUALIMOHHON KPUBOW.

Jlabopatopnass pabora Ne 7. «AHamu3 MyTanuid y Jpo30(uiibl Ha TOTOBBIX
MHKpOIpenapaTax.

[Tpaxtuueckas padota Ne 2. «CocTaBieHre U aHAIA3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuiust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M mpouecc. 3apoKJICHHUE CENEKUUH U JoMecTukanusa. Yuyenue H.
WM. BaBuiioBa 0 1eHTpax MPOUCXOXKIECHUS U MHOT000Opa3us KylIbTypHBIX pacTeHuil. LleHTpbl
MIPOUCXOK/ICHUSI TIOMAIIIHUX KUBOTHBIX. COPT, mopoja, IITaMM.



CoBpeMeHHbIE METO/IbI CeNleKIIMU. MacCoBBI U MHIUBUIYaIbHBIA OTOOPHI B CENIEKIINUU
pacTeHud M KUBOTHBIX. OneHka »sKcrepbepa. bBIIM3KOPOACTBEHHOE CKpEIIMBAaHUE —
uHOpuauHr. Yucras nuHusg. CKpelMBaHWE UYUCTHIX JIMHMUMA. ['eTeposuc, wiu rudpumHas
cuna. HepoactBeHHoe ckpenuBanue — ayTOpuauur. OtpanéHHas ruOpuau3anus u e
ycnexu. MICKyCCTBEHHBIM MyTareHe3 M IOJIYyYEHHE NOJIMIUIOWIOB. JOCTMXKEHHs cenexkuuu
PaCTEHHM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buotexHomorus kKak OTpaciib NpOW3BOACTBA. ['eHHass WHKEHepus. JTamnbl CO3AaHUs
pexkoMmOunanTHo JIHK u Tpancrennsix opranusmoB. Knerounas unxeHepus. Kierounbie
KYJbTYPBL. MUKpOKIOHATBHOE Pa3MHOKEHUE pacTeHuil. KnonupoBanue
BBICOKONPOAYKTUBHBIX CEJIbCKOXO35MCTBEHHBIX OPraHW3MOB. DKOJIOTHUYECKHE U ITHYECKUE
npobsaembl. 'MO — reneTnueckn MOAU(PUIUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauuu:

[Toptpetsi: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmuupl u cxembl: kapTa «LIeHTpBI MPOUCXOXKIEHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pactennit», <«llopogpl nOMamHWUX JKUBOTHBIX», «CoOpTa KyJIBTYPHBIX pPAacTEHUW,
«Otnanénnas rubpuauzanus», «Padotel akamemuka M. ®@. NBanoBay, «llomurmmonaus»,
«OOBEKTHI OMOTEXHOJIOTUNY, «Knerounsie KYJIBTYpBI U KJIOHUPOBAHHUEY,
«KoHCcTpynpoBaHue 1 epeHoc reHoB, XpOMOCOMY.

O0opynoBanue: MyJsKU TJI0J0B U KOPHEIUIOAOB JTUKUX (POPM U KYJIBTYPHBIX COPTOB
pacteHui, repoapuii «CenbCKOX031iCTBEHHBIE PACTEHUS.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Okckypcusi «OCHOBHBIE METO/IbI U JOCTHKEHUS CEJIEKLIMH PACTEHUH M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHIIMIO, INIEMEHHYIO ()epMy, COPTOUCIIBITATENbHBIN YYaCTOK, B TEININYHOE
X035IUCTBO, J1A0OPATOPHIO arPOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

IIJTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA [TPOI'PAMMEI 110 BUOJIOT'M HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUSA K pPeE3yJIbTaTaM OCBOCHHS
OoOydarolMMHUCS ~ [porpaMM  CpeiHero  obmiero  o0pa3oBaHUsS:  JMYHOCTHBIM,
METaIPEAMETHBIM U TPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATDBI

B cTpykType NTUUYHOCTHBIX pE3yJbTaTOB OCBOCHMS MpeameTra «buosorus» BBIIEIECHBI
CICAYIONIME COCTABJSIONIME: OCO3HAHUE OOYYaIOIIUMHUCSI POCCUUCKON Tpa)KJaHCKOM
WJICHTUYHOCTA — F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH M CaMOOMPEAECTICHHUIO,
HaJU4Me MOTUBAIMK K OOYYCHHIO OMOJIOTHMH, IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX
yOXKIIeHWI JTUYHOCTH Ha OCHOBE KIIOUEBBIX IICHHOCTEW W HCTOPHUYECKUX TPATUITUI
pa3BUTUS  OWUOJOTUYECKOTO 3HAHWS, TOTOBHOCTH M  CIOCOOHOCTh  OOYyYaroIIMXCs
PYKOBOJCTBOBAaTbCSI B CBO€H JEATEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAaMH,
MPUCYIIIUMUA ~ CHUCTEME  OHMOJIOTMYECKOTO0  00pa30BaHUs, HAIMYUE  HKOJIOTHYECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh IIEJIA U CTPOUTD KU3HCHHBIC TITAHBI.



JIMYHOCTHBIE PE3yJIbTAThl OCBOEHUS NpeameTra «bHojaorus» JOCTHrarTCs B €IHMHCTBE
y4eOHOM W BOCIUTATENBHON JIEATEIBHOCTH B COOTBETCTBUM C TPAAMIIMOHHBIMU
POCCUMCKMMH  COLMOKYJIBTYPHBIMM, HMCTOPHYECKMMHU W JIyXOBHO-HPaBCTBEHHBIMH
LIEHHOCTSIMU, IIPUHATHIMU B O0ILECTBE MPaBUIAMU U HOPMaMH MOBEACHUS U CIIOCOOCTBYIOT
IpoleccaM CaMONO3HAHUS, CAMOBOCIUTAHMS W CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH
MO3ULIUN JINYHOCTH, TATPHOTU3MA, YBAXKEHUS K 3aKOHY M MPABONOPAIKY, YEIOBEKY TpyJa U
CTapuieMy MOKOJEHHIO, B3aUMHOIO YBA)KE€HUS, OEPEKHOTO OTHOLICHUS K KYJIbTYPHOMY
HACJIEIHUIO ¥ TPAIULKAM MHOTOHAMOHAJIIBHOIO Hapona Poccuiickoit denepannu, npupoae u
OKpYXKarollel cpene.

JInuHOCTHBIE pe3ynabTaThl OCBOCHHS yueOHOro mpeamera «buonorus» mOKHBI
OTpa)kaThb TOTOBHOCTh U CIIOCOOHOCTh O0YYaIOIIMXCA PYyKOBOACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEN MO3ULMEN JIMYHOCTH, CHCTEMOW LIEHHOCTHBIX OpPHUEHTALUW, ITO3UTHBHBIX
BHYTPEHHUX YOEXJICHHUI, COOTBETCTBYIOUIMX TPAJWLUOHHBIM LEHHOCTSAM POCCUNUCKOIO
0O01IEeCTBa, PACIIUPEHUE KUZHEHHOTO ONbITA U ONbITA JEATEIBHOCTH B MPOLECCE PEATTUZALINH
OCHOBHBIX HaNpaBJICHUI BOCIIUTATEIbHOMN IEATEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHCcKOro BOCTIMTAHUSI:

C(OPMUPOBAHHOCTh TPAXJAHCKONW TMO3MLUU OO0YyYaromerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUNCKOI0 OOLIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLUMOHHBIX NpaB M OOA3aHHOCTEW, yBaXECHUE 3aKOHA H
MPaBOMNOPAIKA;

TFOTOBHOCTh K COBMECTHOH TBOPUYECKOM JEATEIbHOCTH MpPU CO3JaHUU YUYEOHBIX
MPOEKTOB, PEHICHUH Y4YEOHBIX M IO3HABATEJIbHBIX 3aJ]1a4, BBIIOJHEHUH OHOJOTHYECKHX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNSATh COOCTBEHHYIO TMO3UIIMI0O IO OTHOUIEHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYHUTHIBaTh B CBOMX JIEUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBUS IOl C pPa3sHbIMU YOEXKACHUSIMH, KyJIbTYPHBIMH LEHHOCTAMU U
COLIMAJIBHBIM TOJIO)KEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOI'O BBIMOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX M HCCIENOBATENbCKUX 3a7a4, YBAXKUTEIHHOTO OTHOIICHHS K MHEHHUIO
OIIOHEHTOB MPHU 00CYKIEHUN CIIOPHBIX BOIIPOCOB OMOJOTHYECKOTO COIEP KAHNUS;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATEIBHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh  POCCUMCKOM  TpaXJaHCKOM  HWJIEHTHUYHOCTHU, TMATPUOTHU3MA,
YBaXEHUS K CBOEMY HAapOAy, YyBCTBa OTBETCTBEHHOCTH Iepea PoauHoil, ropaoctu 3a cBon
Kpai, cBOX0 PoauHy, CBOM A3BIK M KyJbTYpPY, IPOLLIOE U HACTOSIIEE MHOTOHAIMOHAIIBHOTO
Hapojaa Poccuu;

LEHHOCTHOE OTHOLIEHUWE K MPUPOJHOMY HACICAMI0 M MNaMATHUKAM IIPUPOJIBI,
JNOCTHXEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCUICKHX YYEHBIX B CTAHOBJIEHUE W Pa3BUTHE
OMONOrHH, MOHMMAHUA 3HAUYEHUS OHMOJOTHMHM B TO3HAHWU 3aKOHOB MPUPOJIBI, B KU3HU
4eJI0BEKa U COBPEMEHHOIO OOLIECTBA;



uneiHas yOexAEHHOCTh, TOTOBHOCTh K CIHyKeHHI0O u 3ammre (OredecTsa,
OTBETCTBEHHOCTb 3a €Tr0 Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHME TYXOBHBIX [IEHHOCTEH POCCUICKOTO Hapo/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHMS;

CIIOCOOHOCTh ~ OIIEHWBATh CHUTYaIllii0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJUTENSM, CO3/IaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTI'O MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C TPAAULHASIMHU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAsl SCTETUKY ObITa, HAYYHOT'O U TEXHHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMaHNE YMOIMOHATILHOTO BO3IEHCTBUS KUBOW IPUPOILI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHIO B Pa3HBIX BUJAAX MCKYCCTBA, CTPEMJICHHUE TPOSIBIISTH
KauecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢usnueckoro BocnuTaHusA, (OPMHPOBAHMS KYJbBTYPbl 310POBbA H
IMOIMOHAJILHOTO 0JIArONOJTyYns:

MOHMMAaHUE W pealu3alus 3I0pOBOr0 W 0Oe3omacHoro obpasza KU3HM (370pOBOE
MUTaHue, COOJ0/IEHNE TUTUEHUYECKUX MPAaBUIT U HOPM, COATAaHCUPOBAHHBIN PEKUM 3aHSATUN
U OTIbIXa, peryisipHas (Qu3nyeckas aKTUBHOCTH), OEPEeKHOro, OTBETCTBEHHOTO U
KOMITIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PH3NYECKOMY M IICUXUUYECKOMY 37I0POBBIO;

MOHMMAaHUE IIEHHOCTU TPaBUJl WHIUBHUAYaJbHOTO U KOJJIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJCH;

OCO3HaHMWE TOCIEJCTBUN U HETPHUATHSA BPEIHBIX MPUBBIYEK (YHIOTPEOJICHUS aJIKOTOJIA,
HapKOTHKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYY, OCO3HAHHUE IICHHOCTH MacTepPCTBa, TPYIA0JIIO0HE;

TOTOBHOCTh K aKTHBHOW  JCATEIBHOCTH  TEXHOJOTHYCCKOM W  COIMAILHOM
HaIPaBJIECHHOCTH, CIOCOOHOCTh MHUITUUPOBATh, INIAHUPOBATH M CAMOCTOSTEILHO BBHITIOTHATh
TaKylo JIeITeIbHOCTb;

HWHTEpEC K pa3iMuHbIM chepaM mpodeccuoHaIbHON IeSITeIbHOCTH, YMEHUE COBEPIIaTh
OCO3HaHHBIA BBIOOP Oyaymied mpodeccuu U peaqru30BBIBATh COOCTBEHHBIC >KU3HCHHBIC
TIJIaHbL;

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHHIO Ha MPOTSHDKEHUU BCer
KU3HH,

7) 3K0JIOTUYeCKOT0 BOCITUTAHMSA:

HKOJIOTUYECKHU 11eJIecO00pa3HOe OTHOIIEHHE K NPUPOJE KaK HMCTOYHHMKY KU3HU Ha
3emJie, OCHOBE €€ CYIleCTBOBAHMS;

MOBBIIICHUE YPOBHS SKOJOTUUYECKOW KYJIbTYpPHI: MPUOOPETEHNE OMbITa TUTAHUPOBAHUS
MOCTYIIKOB M OL[EHKHU UX BO3MOXHBIX MOCIIECTBUMN ISl OKPY>KarOLIEH Cpeibl;



OCO3HaHUeE TI00aTbHOI0 XapaKTepa 3KOJOTHUEeCKUX MpoOieM U IMyTel UX pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPH HU3YYEHWU OWOJIOTUH 3HAHUS U
YMEHUSl TIPU PEIICHUU MPOOJEeM, CBSI3aHHBIX C PalMOHAIBHBIM IMPUPOIONOIb30BAHUEM
(cobnroeHue mpaBuil MOBEJACHUSI B IPUPOJIE, HAMIPABICHHBIX HA COXPAHEHHE PAaBHOBECHS B
HKOCHUCTEMAX, OXpaHy BUIOB, IKOCHCTEM, OHOChepsI);

AKTUBHOE HENpPUSTHE ACHCTBUM, MPUHOCSIIMX BPEJl OKpYXKaroUled MPUPOIHOM cpene,
yMEHUE MIPOTHO3UPOBATH HeOJIaronpusTHHIE HKOJIOTHYECKUE MOCJIE/ICTBUS
NpearnpuHUMAaeMbIX JIEUCTBUI U MPEJOTBPAIIATh UX;

HAJIMYKUE PA3BUTOTO DKOJIOTMYECKOTO MBIIUICHUS, IKOJIOTHYECKON KYJIbTYpbI, OIbITa
JEATENBHOCTH 3KOJIOTMYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCA HMHU B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIBHON MPAKTHKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOM AESATEIBHOCTH YKOJIOTMYECKOM HAPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c()OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JHAJIOTE KYJIbTYP,
CIIOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHME  SI3bIKOBOM M YMTATEIBCKOW  KYJIBTYpbl KaK CpEACTBa
B3aMMOJICHCTBUS MEXY JTIOABMH U IMO3HAHUS MUPA;

MOHUMaHUE crnelupuKr OMOJIOTUM KaK HayKH, OCO3HAHHS €€ poiu B (HOPMUPOBAHUU
palMOHAJIBHOIO HAy4YHOrO MBIIUICHMS, CO3JaHUM LEJOCTHOrO TMpEeACTaBICHUS 00
OKpYXXaloIlleM MHUpE Kak O €AMHCTBE NpPUPOJbI, 4YeJoBeKa U OOIIecTBa, B TMO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEN U pPEeLIEHUH MPOOJIeM COXpaHEHUs PUPOJHOTO PaBHOBECHS,

yOexIEHHOCTh B 3HAUMMOCTH OWOJIOTMHM Ui COBPEMEHHOH  LMBHJIM3ALIUU:
o0OecrieyeHuss HOBOTO YpPOBHA  Pa3BUTHS  MEAMIMHBI, CO3JaHUE IMEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTh PECYpPCHbIE MPOOJEMbl pa3BUTHS YEIOBEYECTBA,
MOMCKA ITyTeH BBIX0JIa U3 TJIOOAIBHBIX IKOJIOTMYECKUX MPOoOJIeM 1 o0ecrieueHus mepexoia K
YCTOMYMBOMY pa3BUTHIO, PAlMOHAIIBHOMY HCIIOJIB30BAHUIO IPUPOJIHBIX PECYPCOB U
(OpMHUPOBAHNIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHHH OHMOJOTMYECKUX 3HAHUN B LEJAX MOBBIIICHUS
oOmme  KyJabTyphbl, €CTECTBEHHO-HAy4HOM TPAaMOTHOCTH, KaK COCTaBHOW  4YacTH
(YyHKIIMOHATBLHOW TPAaMOTHOCTH O0yJaronuxcsi, opMupyeMoi mpu u3yu4eHun OUOJIOTHH;

ITOHUMAHUE CYIIHOCTU METOAOB MO3HAHUS, MUCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4YaeMble 3HAHUS [JIsl aHalu3a U OOBSICHEHHS SBJICHUM
OKPYXAIOIIEr0 MUpa U MPOUCXOIAIIMX B HEM M3MEHEHMH, YMEHHE JenaTh 000CHOBAaHHBIE
3aKJIIOUYEHUS HA OCHOBE HAy4YHBIX ()aKTOB M HUMEIOUIMXCSA JaHHBIX C LEJbI0 MOJyYeHUs
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIFHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHMS ISl PEIICHHUs
npo0JieM B peasibHbIX KU3HEHHBIX CUTYaIIUSIX;

OCO3HaHUE LEHHOCTH HAyYHOH JEeSTEIBbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOECKTHYIO
Y UCCJIEIOBATENBCKYIO IEATEIbHOCTh UHANBUIYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M CHOCOOHOCTH K HEMPEPHIBHOMY O0pa30BaHUIO U CaMO0Opa30BaHUIO, K
AKTUBHOMY TIOJyYCHHUIO HOBBIX 3HAHWN MO OWOJOTUU B COOTBETCTBUU C >KU3HECHHBIMH
OTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHS Y4EeOHOTO MpeaMeTa «buoorusy BKIIOYaIoT:
3HaYUMBbIe 175 (HOPMHUPOBAHHMS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXIUCHUTUTMHAPHBIC
(MeXIIpeIMETHBIE) OOIlEHAayYHbIE TOHATHUS, OTPaXKAOUIME IEJIOCTHOCTh HAyYHOM KapTHHbI
MHUpa U crieun UKy METO/I0B MTO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO,
SHEprusi, SBJICHHE, MpOLECC, CHUCTEMA, HayudHbli (akT, MNpPUHIUN, TUIOTE3a,
3aKOHOMEPHOCTbh, 3aKOH, TEOpHUs, UCCIEAOBAHNE, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT U
ApYTUX), YHHUBEpCaJbHBbIC Yy4ueOHbIE AelcTBHA (MO3HABaTENbHbIC, KOMMYHHKATHBHBIC,
peryJaTuBHbBIE), obecrneunBawomue (opMupoBaHue (YHKIMOHAIBHOW TI'PAMOTHOCTH H
COLIMAJIbHOW KOMIIETEHIMU OOYy4YarolUXCsl, CHOCOOHOCTh OOYy4YaroIIMXCsl HCIOJIb30BaTh
OCBOEHHBIE MEKIUCIUILIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAIbHBIC YUeOHbIC
NEUCTBUSA B IIO3HABATEIIBHOW U COMAIBHON MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OCBOEHHUS MPOTPAMMBbI CPEIHETr0 OOILIEro 00pa3oBaHUs
JOJKHBI OTPaXKaTh:

OgiageHne YHMBEPCAJIbHBIMU YUeOHbIMHU II03HABATEIbHBIMH JeHCTBUSIMU:

1) 6azoBble JJOrHYecKHe AeiiCTBUS:

CaMOCTOSTENIbHO (POPMYJIMPOBATh U aKTYyaJIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIJICHUS (aHaAJIN3a,
CUHTE3a, CpaBHEHHUA, Kiaccuukanuu, 0OO0OIIEHHs), PACKPHIBATH CMBICT OHMOJIOTHYECKUX
NOHATHIA (BBIAETATh HMX XapaKTepHble NpPHU3HAKW, YCTAaHABIMBATh CBS3U C JAPYTUMHU
MIOHSATUSIMU );

OTIpEeEIATh LETN ACSITENbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX JOCTUKECHMS,
COOTHOCHUTH Pe3YJbTaThl AEATEIbHOCTHU C MIOCTABICHHBIMH LIETSMU;

UCIOJIb30BaTh OMOJIOTUYECKHE TOHSTHUS AJiA OOBsICHEHUS (PAKTOB U SIBICHHUM >KHBOMU
MIPUPOJIBI;

CTPOUTH JIOTHYECKHE pACCYXIEHHUs (MHIYKTHBHBIC, NEAYKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH  3aKOHOMEPHOCTM M TNPOTUBOPEYUST B  pacCMaTPUBAEMBIX  SIBJICHUSX,
(bopMyIIHpOBaTh BHIBOJBI M 3aKIIOUCHHUS;

NPUMEHATh CXEMHO-MOJICTIbHBIC CPEACTBA JIJISl TIPEICTABICHHS CYIICCTBEHHBIX CBS3CH
¥ OTHOIICHHWH B M3Y4aeMbIX OMOJIOTMUYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUYHMIA Pa3HOTO
PO/, BBIBIIEHHBIX B PAa3IMYHBIX MHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3zpabaThiBaTh IUIaH peIIEHUS MpoOieMbl C yuy€TOM aHalIu3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMaTEpUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JESTENIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM,
OLIEHMBATh PUCKH MOCIEICTBUMN AESITEIbHOCTH;



KOOPJIMHHUPOBATh M BBHIMOJHATH PadOTy B YCIOBHUSX pEATbHOrO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJIQJICTh HABBIKAMU  y4eOHO-MCCIIEOBATENLCKOH M TPOEKTHOW  JEATEIHHOCTH,
HABbIKAMHU pa3pelieHust mpoosieM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIEHOMY
MOMCKY METOJOB pEIICHUS MPAKTHUYECKUX 3aJlad, MPUMEHEHUIO Pa3IUYHbIX METOOB
MO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHbIE BUJIbI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U TPUMEHEHUIO B yUEOHBIX CUTYAIUAX, B TOM YHCIIE TIPU
CO3/IaHWHU yYEOHBIX U COIIMATBHBIX MPOEKTOB;

(opMuUpOBaTh HAyuYHbIM THUI MBIIUICHUS, BJIAJE€Th HAYYHOH TEPMHUHOJIOTHEH,
KJIFOUEBBIMH MOHATUSAMHU U METOJIaMU;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 33/1aud B 00pa30BaTEIbHON AESTEILHOCTH U
KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITH NIPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATH
TUNOTE3y €€ pelIeHUsl, HaXOJIUTh apryMEHThI JUIsl JOKAa3aTelIbCTBA CBOUX YTBEPKIACHMM,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE€ pEUICHHsS 3aJaud pPe3yJabTaTbl, KPUTHUECKU
OILICHMBATh UX JJOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIIATH LIEJICHANPaBICHHbBIN OUCK MEepeHoca CPEACTB U COCOOOB JIEHCTBUS B
poheCCHOHAIIBHYIO CPEIY;

YMETh TIEPEHOCHTHh 3HAHUS B T[O3HABATEIbHYIO M TPAKTHUECKYIO O0OJacTH
KHU3HEACSITEIbHOCTH;

YMETb UHTEIpPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE WJIEH, IpeJjlaraTh OpPUTHHAJIbHBIE MOJAXOAbl U PEIICHUs, CTaBUTb
npo0OJIeMBI U 3a/1a4H, JOMYyCKAIOIUE albTEPHATUBHBIE PEIICHHUS.

3) paboTa ¢ nuHpopmanmeii:

OpPUEHTHUPOBATHCS B PA3TMYHBIX UCTOUYHUKAX MH(POPMALIUU (TEKCTE y4eOHOTO MOCcoOus,
HAyYHO-TIOMYJISIPHOM  JUTEpartype, OWOJIOTMYECKUX  CJOBAapsAX U CHPaBOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHeTe), aHaIM3upoBaTh MH(GOPMALIMIO PA3TUUYHbBIX
BUIOB W (GOpM TMPEACTaBICHUS, KPUTHYECKHA OICHHBATh €€ JIOCTOBEPHOCTh U
HEMIPOTUBOPEUHBOCTD;

(GopMynupOBaTh 3aIPOCHl M MPUMEHSTHh PA3IUYHbIE METOABI MPHU MOUCKE U 0TOOpe
Oounonornyeckoi nHGOpPMAIKN, HEOOXOIUMOM JIJIs1 BBITIOJHEHUS yIeOHbIX 3a/1a4;

npUOOpETaTh OMBIT UCIOJIb30BaHUS HH(POPMAIIHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA,
COBEPILIEHCTBOBATH KYJbTYPY aKTUBHOT'O MCIOJb30BAHMS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (OpMY MpEACTaBICHUS OHOJIOTHYECKOU
uHpopMaluu (cxemsl, TpaduKu, AUArpamMmbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

HCIIOJIb30BaTh HAYYHBIA S3bIK B KauecTBE CPEJACTBAa Ipu paboTe ¢ OUOJOTHYECKOU
uH(popMaIeil: TPUMEHATh XUMUYECKUe, (PU3NUYECKUE U MAaTEMAaTUYECKUE 3HAKU U CUMBOJIBI,



dbopmynbl, ab0OpeBUaTypy, HOMEHKJIATYPY, HCIIONB30BaTh W MPeoOpa3oOBHIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATTISTHOCTH;

BJQJIeTh HABBIKAMHU pACIO3HABAHUS M 3alIUThl WHGOpMaIUK, HWHPOPMAIMOHHOU
0€30MacHOCTH JTUYHOCTH.

OBJajieHHe YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JI€HCTBUSIMU:

1) ob1enne:

OCYIIECTBJISATh KOMMYHHMKAIlMM BO BCEX cdepax >KHU3HU, AKTHBHO YYacTBOBATh B
JManore WM JUCKYCCHUHU IO CYIIECTBY OOCYXJIaeMOoW TeMbl (yMEHHE 3a/aBaTh BOIPOCHI,
BBICKA3bIBaTh CY)KJICHHSI OTHOCUTEIHHO BBITIOJIHEHMS TpEAJiaracMoil 3a/ayu, Y4YUTHIBAThH
WHTEPECHI U COTIIACOBAHHOCTH MO3UITNI IPYTUX YYACTHUKOB JTUAJIOTA UM TUCKYCCHH);

pacro3HaBaTh HeBepOalTbHBIC CPEICTBA OOIIECHWS, TTOHMMATh 3HAYCHHE COITMATBHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTyallud, yMEThb CMAr4aTh
KOH(JIUKTBI U BECTU NIEPETOBOPHIL;

BIIAJICTh PA3IMYHBIMH CIIOCOOaMH OOIIECHUS W B3aWUMOJICHCTBUS, TOHUMATh HAMEPCHUS
IPYTUX JFOJIeH, TPOSBIISITh YBOKHUTEIBHOE OTHOIICHHE K COOECETHWKY W B KOPPEKTHOMN
dhopme popMynupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHUSI C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAsI IesITeJIbHOCTD:

MMOHUMATh M WCIIONH30BaTh MPEUMYIIIECTBA KOMAHIHOW W WHIMBUIYaTLHON pabOTHI
MpU pelIeHUH OWOJIOTHYECKON MpoOeMbl, 000CHOBBIBATH HEOOXOJIMMOCTh MPUMEHEHHS
IPyNIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUH YIeOHOMN 3a1a4H;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBHUM C YYETOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH KaXkJIOTO YJIeHa KOJUICKTHBA,

MPUHUMATh TICIM COBMECTHOHM EATEeITLHOCTH, OPTaHW30BBIBATH W KOOPAMHUPOBATH
JNEUCTBUS MO €€ OCTHXKEHUIO: COCTABJIATH IUIAH JIEUCTBUM, PACHPENECIATh POJU C YUETOM
MHEHUN Y9aCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4YeCTBO CBOETO BKJIaJa M KaXJOT0 yYaCTHHKA KOMAaHJBI B OOIIHMA
PE3yNbTAT MO pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOSKTHI, OIICHUBATh MJICH C MO3UIIMA HOBU3HBI, OPUTHHAIBHOCTH,
MMPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISATh TMO3UTHBHOE CTPATETUYECKOE TMOBEJCHUE B PA3JIMYHBIX CHUTYaIHsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKECHHE, OBITh HHAIIHATHBHBIM.

OBJ1ajieHHe YHHBEPCAJbLHBIMH PeryJISSTHBHBIMH JeHCTBUSIMMU:

1) camoopraHu3anusi:

WCIIOJIh30BaTh OWOJIOTMYECKUE 3HAHUWS JUIsl BBISIBICHWS MPOOJIEM M WX PEIICHUs B
KU3HCHHBIX M YICOHBIX CUTYAITUAX;

BbIOMpATh HAa OCHOBE OMOJIOTMYECKMX 3HAHWM IE€JIEBbIE W CMBICIOBBIE YCTAHOBKHU B
CBOMX JICMCTBUSIX M MOCTYINKaxX MO OTHOIICHHWIO K >KMBOM MPHUPOJE, CBOEMY 3J0POBBIO U
3JI0POBBIO OKPYXKAIOUINX;



CaMOCTOSITEITEHO OCYIIECTBIISTh MMO3HABATEIIBHYIO IEITEIbHOCTD, BBISBIISATH MPOOJIEMEI,
CTaBUTh W (HOPMYITHUPOBATH COOCTBEHHBIE 3aJa4yll B OOPA30BATEILHOW MACSITEIBHOCTH U
KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIbHO COCTaBJISATh IIJIaH pEUICHUST TpoOJeMbl € YYETOM HMMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEINOYTECHUN;

J1laBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTECHUM;

JieNaTh OCO3HAHHBIM BBIOOP, ApPryMEHTHUPOBaTh €ro, OpaTh OTBETCTBEHHOCTHh 3a
pELIEHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (OPMUPOBAHUIO M TPOSIBICHUIO IIMPOKON HJPYIULIMM B Pa3HBIX
00JacTsX 3HAHUM, TTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHTYyallMsM, BHOCUTh KOPPEKTUBBI B JECSATEIBHOCTh, OLICHUBATH
COOTBETCTBHE PE3YJIbTATOB LEISAM;

BJIaJICTh HABBIKAMU MO3HABATEIbHON pe(IEKCUH KaK OCO3HAHMS COBEpIAEMbIX
JNEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3yJbTATOB M OCHOBAHWM, HCIOJI30BaTh
puEMBI pedIeKCUN 7Sl OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO IMTPUHUMATH PEIIEHUS M0 UX CHUKECHUIO;

MIPUHUMATH MOTHUBBI U apPTYMEHTHI APYTUX MPU aHATIU3€E PE3YIbTATOB AEATEIBHOCTH;

3) npuHsATHE Ce0Osl U APYTUX:

PUHUMATH Ce0sl, MIOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX [PU AHATU3E PE3YIbTATOB ACATEIBbHOCTH,

MpU3HABaTh CBOE MPABO U MPaBO APYrUX Ha OIMIHUOKHU;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIUHU APYTOTro YeIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbie pe3ynbrathl ocBoeHusi mporpamMmbl COO mo Ouosnoruu Ha 06a30BOM
YpOBHE BKJIIOYAIOT crieliMpUUecKue ajsi yueOHoro npeamera «bruonorusy HaydyHble 3HAHUS,
YMEHUS U CIOCOObI JEHCTBUN MO OCBOCHMIO, MHTEPIPETALMHU U NMPeoOpa30BaHUIO 3HAHUM,
BHUJIBI JIESITENBHOCTH IO MOJIYYEHUIO HOBOT'O 3HAHUS M NMPUMEHEHUIO 3HAHWUN B Pa3JIMYHBIX
y4eOHBIX CUTYaIUsIX, @ TAK)KE B PEAIbHBIX KU3HEHHBIX CUTYaIUsIX, CBA3AHHBIX C OMOJIOTHEH.
B nmporpammMe npenMeTHbie pe3yabTaThl IPEACTaBICHbI 10 TOAaM 00Y4YEeHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHMSI yueOHOro mpeamera «buonorus» ¢ 10 knacce
TOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUNA O MECTE€ M POJM OMOJOTHUU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (()OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa
¥ Hay4YHOTO MHPOBO33PEHHMS, O BKJIAJE POCCHICKUX U 3apyOex HBIX Yy4EHBIX-OHMOJIOTOB B
pa3BuTHe OHMOJIOTMH, (PYHKIIMOHAIBHONW I'PAMOTHOCTH YEJIOBEKa JJIs PELIEHUs JKU3HEHHBIX
3a/1ad;



YMEHUE paCKphIBATh COJIEpPKaHWE OMOJOTHMYECKHX TEPMHUHOB W TIOHSTHUH: >KHU3HB,
KJIETKa, OpPraHu3M, MeTa0oim3M (OOMEH BEIIeCTB M MPEBPAIICHHE JHEPTHH), TOMEOCTa3
(camoperynsinids), YpOBHEBas OpraHU3alMs >KUBBIX CHCTEM, CaMOBOCIPOHU3BEICHHE
(periponyKiiusi), HaCJAEACTBEHHOCTh, U3MEHYHBOCTD, POCT U Pa3BUTHE;

yYMEHHE H3J1araTh OHMOJIOTUYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs,
LEHTpaJIbHAsl JOrMa MOJIEKYJsIpHOUM Ounonorun), 3akoHsl (I'. Mennensa, T. Moprana, H. W.
BaBunoBa) u yueHus (0 LeHTpax MHOroOOpa3us U MPOUCXOKIACHUS KYJIbTYPHBIX PACTCHUI
H. 1. BaBusnosa), onpeaensTb rpaHUIbl UX TPUMEHUMOCTH K JKUBBIM CUCTEMaM;

yMEHUE BIAJETh METOJIaMU HAYYHOTO TIO3HAHUS B OUOJIOTUU: HAOIIOJCHUE U OMMCAHHE
KUBBIX CHCTEM, TMPOIIECCOB U SIBICHUN, OpraHU3alUsi W MPOBEICHUE OHMOIOTHYECKOTO
DKCIIEPUMEHTA, BBIIBIKCHUE THUIIOTE3bI, BBISIBICHWE 3aBUCUMOCTH MEXKIY HCCIIEIyEeMBIMHU
BEJIMYMHAMU, OOBSICHEHHE TIOJIYYCHHBIX PE3yJbTaTOB, UCIOJb30BAaHHBIX HAYUYHBIX MOHSTHUH,
TEOpH U 3aKOHOB, YMEHHUE JIeIaTh BBIBOJIbI HA OCHOBAHUU IMOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIICTSTH CYIIECTBEHHbIE MPU3HAKN BUPYCOB, KJIETOK MPOKAPUOT U SyKapHOT,
OJIHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHu3MOB, OCOOCHHOCTH IIPOIIECCOB: OOMEHa
BEIIECTB W TMPEBpAIllEHUs] DJHEPIHH B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO H
HHEPreTUUECKOro oOMeHa, XeMOCHHTE3a, MUTO3a, ME03a, OMJIOIOTBOPEHHUSI, pa3MHOKEHUS,
WHJIMBUTyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3);

YMEHHE MPUMEHSTH MMOJYYCHHbIE 3HAHUS ISl OOBSICHEHUS OMOJIOTHYECKHUX MPOIECCOB
W SBJICHUH, IS TPUHATHS TPAKTUYECKUX PEHICHUH B TMOBCEAHEBHOW JKU3HH C IICNBIO
oOecnieueHuss 0OE30MAaCHOCTH CBOEr0 370pPOBbsi M 3JI0pPOBbS  OKPYXKAIOIIMX JIIOJIEH,
COOJIIOICHNST HOPM T'PAaMOTHOT'O MOBEJIEHUS B OKpY’Kalollel NPUPOJHON cpelie, TOHUMaHHUe
HEO0OXOJMMOCTU HCTOJIB30BAHUS JOCTIKEHU COBPEMEHHOM OMOJIOTHMH M OMOTEXHOJIOTHIA
IUTSl pallMOHAIBHOTO MPUPOJIONOJIb30BaAHUS;

YMEHHE peliarh d3JeMEHTapHbIe TCHETHUYECKHWE 3aladll Ha MOHO- W JIUTHOPHUIHOE
CKpEILMBAaHUE, CILEMJICHHOE HAacleJOBaHUE, COCTaBISATh CXEMbl MOHOTHMOPHIHOTO
CKpeNIMBaHus JIs PeICKa3aHus HACTEI0BAHMS MPU3HAKOB Y OPTAHU3MOB;

YMEHUE BBINOIHATH Ja00OPAaTOPHBIE U MPAKTUYECKUE pabOThI, COOIIOIATH IPaBUIIa TIPU
paboTe ¢ yueOHbIM U 1aOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKH OIICHHBATh W MHTEPIIPETUPOBATh MHPOPMAIMIO OHOJIOTHYECKOTO
coJiep KaHusl, BKITIOUYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS U3 PA3JIMYHBIX UCTOUYHUKOB (CpeIcTBa
MaccoBoil  WH(pOpMAIMK, HAYYHO-TIOMYJSPHBIE MaTEpHallbl), DJTHYECKHE  aCIHEKThI
COBPEMEHHBIX HCCIICOBAHUN B OMOJIOTHH, METUITNHE, OMOTEXHOJIOTHH;

yMEHHUE CO03/laBaTh COOCTBEHHBIE MHCHMEHHBICE M YCTHBIE COOOIIeHus, 00o00IIas
Ouonornyeckyro WHGOPMAIMI0O M3 HECKOJBKUX HCTOYHHKOB, TPAMOTHO HKCIOJIb30BaTh
MOHSTUMHBIN anmapar OUOJIOTHH.

[IpenmeTrHbie pe3ynabTaThl OcBOeHUs ydyeOHoro mpeamera «buonorus» e 11 knacce
JOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUNA O MECTE M POJIM OUOJOTMU B CUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHNN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa
¥ Hay4dHOTO MHPOBO33PEHHMS, O BKJIAJE POCCHICKUX U 3apyOex HBIX Yy4EHBIX-OHMOJIOTOB B



pa3Butue OUONOrUH, (PYHKIIMOHATIHHOW TPAMOTHOCTH YeJIOBEKa JJIs PELICHUs >KU3HEHHBIX
3a/1ay;

YMEHUE pacKpbIBaTh COJEpXKaHUE OHOJIOTMUECKMX TEPMHUHOB M TOHATHUHA: BUJ,
NOMyJsAlus, TEHO(OHI, SBOJIOLMS, JBWXKYyIIHE  CUJbl  ((aKTOphl)  HBOJIOIUH,
MPUCTIOCOOJICHHOCTh ~ OPTaHW3MOB,  BHJA000pa3oBaHHE,  JIKOJOTHYECKHE  (PaKTOPHI,
HKOCUCTEMA, NPOAYLEHTbl, KOHCYMEHTBI, PEAYLEHTbI, LENU MUTaHHs, 3KOJOTHMYecKas
nupamMujia, OMoreoleHo3, ornocdepa;

yMEHUE u3JlaraTh Ouosiormueckue Teopuu (dBodtouMoHHas Tteopus Y. [lapBuHa,
CUHTETUYECKas TEOpHUsl HBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTU (3apOJIbIIIEBOTO CXOJICTBA
K. M. bapa, yepenoBanus riaBHbIX HarpaBiaeHud u nyrtei 3omounu A. H. Ceepuosna,
yueHus o 6uochepe B. . Bepnaackoro), onpenenstb rpaHULbl UX TPUMEHUMOCTH K 5KUBBIM
CUCTEMAM;

YMEHHE BJIAJIETh METOAAMH Hay4YHOI'O NTO3HAHUS B OMOJIOIMH: HAOIIOACHUE U OIIMCAHUE
KUBBIX CHCTEM, IPOLIECCOB M SIBJIECHUW, OpraHu3alus WU MPOBEAEHUE OMOJIOTHYECKOTrO
HKCIIEPUMEHTA, BBIJBUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXIY HCCIEAYEMbIMU
BEJIMYMHAMU, OOBSICHEHUE TOJIYYEHHBIX PE3YyJbTAaTOB, UCIOJb30BAaHHBIX HAYYHBIX MOHSATHUH,
TEOPHM U 3aKOHOB, YMEHHE JIE1aTh BbIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATh CYUIECTBEHHbIE NPU3HAKU CTPOCHUSI OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, OMYJISIUIA, IPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OLIEHO30B U DIKOCUCTEM,
OCOOEHHOCTH TMPOILIECCOB: HACIEACTBEHHOM HW3MEHUYMBOCTH, €CTECTBEHHOIO OTOOpa,
BUJ1000pa30BaHusl, IPUCIIOCOOICHHOCTA OPTaHU3MOB, JEHCTBUS JKOJOTUYECKUX (HAaKTOPOB
Ha OpPraHU3MBbl, NEPEHOCA BEIIECTB M IIOTOKA 3HEPTrUM B JKOCHCTEMAX, AHTPOIIOTCHHBIX
M3MEHEHUN B DKOCHCTEMaxX CBOEH MECTHOCTH, KPyrOBOPOTa BELIECTB U OMOT€OXUMHUYECKUX
LIMKJIOB B Onocdepe;

YMEHHUE TPUMEHSAThH MOJyYCHHbIE 3HAHUS JIJISl OOBSCHEHUSI OMOJIOTMYECKUX MPOLIECCOB
U SIBICHUHN, JUISl TPUHATHS NPAKTUUECKUX PELUICHUH B MOBCEIHEBHOW JKHM3HU C IIEJIBIO
o0OecnieueHrss O€30MACHOCTH CBOEr0 370pPOBbsi M 3JI0pPOBbS  OKPYXKAIOIIMX JIIOJIEH,
COOJIIOJIEHUS. HOPM TPaMOTHOIO MOBEJEHUSI B OKPY’KaIOIIEH MPUPOIHON cpelie, MOHUMaHHe
HEO0OXOAMMOCTH UCIOJIb30BaHUS TOCTHKEHUI COBPEMEHHON OMOJIOTUH JIJIsl pallMOHAIBLHOTO
MPUPOONOIH30BAHMS;

YMEHHE pellaTh dJeMEeHTapHble OMOJOTHYECKUE 3a7aul, COCTABISATh CXEMbI IIepeHoca
BEILIECTB U SHEPTHUH B IKOCHUCTEMAX (LI MUTAHUSA);

YMEHUE BBINOIHATH Ja00OPATOPHBIE U MPAKTUYECKUE pabOThI, COOJIIOAATH IpaBuiIa MpH
pabote ¢ yueOHBIM U Ta00PaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKU OLCHUBATh U MHTEPIPETHPOBATH MHPOPMAIUIO OMOJIOTHYECKOTO
coJiep KaHusl, BKIIOYAIOIYIO IICEBJOHAYYHbIE 3HAHUS U3 Pa3JIMYHbIX UCTOYHUKOB (CpeacTBa
MaccoBOW HH(OpMAINK, HAYYHO-TIOMYJISIpHbIE MaTepuajbl), pacCMaTpUBaTh IJIOOATBHBIC
HKOJIOTUYECKHE MPOOJIEMbl COBPEMEHHOCTH, (OPMHPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIICHHs, 0000IIast
OMOJOTHYECKYI0 HH(QOPMAIMI0 W3 HECKOJBKMX HMCTOYHHUKOB, TPaMOTHO HCIOJIb30BaTh
MOHSATUMHBIN anmapar OUOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne /i P Konrpoabnbsie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
! buonorns kax Hayka 2 05 https://m.edsoo0.ru/7f41c292
2 JKuBbIE CHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [TOK
p t https://m.edsoo0.ru/7f41c292
. bubmuorexa [JOK
3 XUMUYECKUI COCTaB U CTPOECHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 AUSHECATEILEOCTE KICTRY 6 https://m.edsoo.ru/7f41c292
5 PazmHOXeHME M MHIUBUAYAIBHOE PA3BUTHE 5 1 bubnuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 3 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3moB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOIOTHH https://m.edso00.ru/7f41¢c292
bu6mmoreka [IOK
8 Pesepsiioe spens 1 https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
INOYPOYHOE INTAHUPOBAHHUE
10 KJIACC
‘ Ne ni/m ‘ Tema ypoka KoanuecTBo yacon Hara DJIeKTPOHHbIE
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Kontpoabubie IlpakTunyeckue HYMEHWSt | WH(pOBLIC
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
bubnunorexa LIOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
04.09.2023 https://m.eds00.ru/863e632a
Merto/1bl TO3HAHUS JKUBOU TPUPOIBI.
9 [IpakTuyeckas padora Ne | 1 05 bubnuoreka [JOK
«Mcnonp30BaHuE pA3TMYHBIX METOJIOB TIPH 11.09.2023  https://m.edsoo.ru/863e6122
W3YYCHUH OMOJIOTUIECKIX 0OBEKTORY
3 buonoruueckue cucTemsl, MPOIECCH U UX 1 bubnnorexa [JOK
H3y4YeHue 18.09.2023 @ https://m.eds00.ru/863e6564
4 XUMHUYECKUH cocTaB KJIeTku. Bona u 1 bubnnorexa [IOK
MUHEpaJIbHBIC COTH 25.09.2023 = https://m.edsoo.ru/863e674e
bubnunoreka LIOK
> beiai. Coctas it cTpoetine bekos 1 02.10.2023  https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
katanuzaTopsbl. Jlaboparopnas pabora Ne 1
6 «M3ydeHne KaTaTuTHYECKON aKTUBHOCTH 1 0.5 bubmmorexa LIOK
16.10.2023 = https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJsasbl)»
bu6nmorexa LIOK
! ¥reBozet. Jlri e L 23.10.2023  https://m.edso0.ru/863e6870
but6mmorexa [IOK
8 Hykenonsie kucrorst. AT® L 06.11.2023  https://m.edsoo.ru/863e6d5c
9 WcTopus u MeToapl U3y4eHUs KIETKH. 1 bubmuoreka [IOK
Knerounas Teopus 13.11.2023 @ https://m.eds00.ru/863e6e88
10 Kierka xak 1esnocTHast ’uBas cuctemMa 1 90.11.2023
11 CrpoeHue 3yKapuOTHYECKON KIIETKH. 1 0.5 bubnmoreka [JOK
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Jlabopatopnas pabora Ne 2 «M3yueHue 27.11.2023 = https://m.eds00.ru/863e6ff0
CTPOEHHS KIIETOK PACTEHHH, JKHBOTHBIX, https://m.edsoo.ru/863e716c¢
rpuOOB U OaKTepHii O MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u X OMUCAHUE»
bu6nmoreka [IOK
12 Obumer BemeCTs HIi META0OIH3M 04.12.2023  https://m.edsoo.ru/863e766¢
bubnunoreka LIOK
13 dorocuirtes. XemocHites 11.12.2023 @ https://m.eds00.ru/863e7c98
. bubnuorexa [IOK
14
Heprerueckiii oomen 25.12.2023  https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KICTKU. JIeneHne KIeTKH.
Muto3. Jlaboparopuas padora Ne 3
15 «HabOnronenne MuTO3a B KJIeTKaX KOHYHKA 0.5 bubmorexa HOK
A ' 08.01.2024  https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOTpernaparax»
16 buocunTes 6enka. Peaknys MaTpuaHOTO bubnnorexa [JOK
CHUHTE3a 15.01.2024  https://m.eds00.ru/863e796e
bubmmoteka IIOK
17 Tpancnaums — Ouocuires beria 22.01.2024  https://m.edso0.ru/863e796e
18 HexkneTounsie (hOpMBI )KU3HH — BHPYCHI bubmorexa LOK
P Py 29.01.2024  https://m.eds00.ru/863e7540
bubmmoteka IIOK
19 @OopMBI pa3MHOKEHHUS OPraHU3MOB 05.02.2024 https://m.eds00.ru/863e81b6
o https://m.edso0.ru/863e831e
N bubmuoreka [{OK
20 Meitos 12.02.2024 = https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue U Pa3BUTHE MOJOBBIX KJIETOK.
21 OmnogotBopenue. JlabopaTopHas padora Ne 05 bubnuotexa [JOK
4 «3y4yeHne CTpoeHMs MOJIOBBIX KJIETOK Ha ' 19.02.2024 = https://m.eds00.ru/863e81b6
TOTOBBIX MUKpPOIIpemapaTax»
22 NHnuBuayanpHOE pa3BUTHE OPTaHU3MOB bubnuoteka [JOK
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26.02.2024  https://m.edsoo0.ru/863e8436

93 ['eneTnka — Hayka 0 HaCJIE€ICTBEHHOCTH U bubmmoreka [JOK
W3MEHYHUBOCTH 04.03.2024  https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTHU HACIEAOBaHUS TPU3HAKOB. bubmmoreka [JOK
MoHOTHOPHIHOE CKPEIUBAHUE 11.03.2024  https://m.edsoo.ru/863e8878

o5 JurndpunHoe CKpeuBanue. 3aKoH bubnuoreka [IOK
HE3aBHCHMOI'0 HacJIeZJOBAHUS ITPU3HAKOB 18.03.2024 = https://m.eds0o0.ru/863e89a4
CuerieHHOE HacleZJOBaHUE TPU3HAKOB.

JlaGopaTopHas pabota Ne 5 «V3yuenue

26 e3 HI:TaTI())B M(f)HOFI/I6 HTHOT'O I/}IfII 05 bubmorexa [JOK
pesy piA ' 25.03.2024  https://m.eds00.ru/863e8c60
TUTHOPHUTHOTO CKPEITUBAHUS Y APO30PHUITBI
Ha TOTOBBIX MHKPOTIPEIIapaTax

97 I'eneruka nona. HacnenoBanue npu3HaKoB, bubmmoreka [JOK
CLIETIJIEHHBIX C TTOJIOM 01.04.2024  https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacnencteenHas
M3MEHYUBOCTH. JlaboparopHast pabota Ne 6.

28 N3yuenne Mo upuKamoHHON 0.5 brbmmorexa LTOK

i 8 3 ' 08.04.2024  https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TOCTPOCHHUE BaPHAIIMOHHOTO
psilia ¥ BapualMOHHOW KPUBOW»
HacnencrBeHHass "3BMEHYMBOCTb.

29 JlabopaTtopHas pabota Ne 7. «Ananu3 05 bubmuoreka [IOK
MyTalui y 1po30QuiIbl Ha TOTOBBIX ' 15.04.2024 = https://m.edso0.ru/863e8efe
MHUKpOTpernaparax»

30 I'enernka yenoBeka bubmorexa [TOK

22.04.2024  https://m.eds00.ru/863e8d78
PezepBHblil ypok. O60011eHNE 110 TEME
1 H

3 «HacnencTBeHHOCTh M I3MEHUYHUBOCTh 99.04.2024
OpPTaHHU3MOB»

32 Cenekius Kak HayKa M IpoLecc bubmorexa [TOK

t e pon 13.05.2024 @ https://m.eds00.ru/863e9214

33 Metoap! U JOCTHKEHHUS CETIEKIINHU PaCTEHUN but6mmoreka [IOK
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https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

1 )KUBOTHBIX 20.05.2024  https://m.edso0.ru/863e9214
34 buoTtexHoorus Kak oTpacib MPOU3BOJICTBA 1 bubmorexa HOK
27.05.2024  https://m.eds00.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuit A.A., Pyouos A.M. u apyrue /Ilox pen.
[Taceunnka B.B., Akiinonepnoe obmiectBo «M3aarenscTtBo «IIpocBeiienne»
* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue /Ilox

pen. Ilaceunuka B.B., Akunonepnoe o6miectBo «M3narensctBo «IIpocBemieHue

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
Meronuueckue k YMK Jlunus xuznu. Aptop(sl): [laceunuk B. B., Cymaroxun C. B.,

INamontok 3.I°., IeeroB I'.I"./ ITox pen Ilaceunuka B. B.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbHI CETH
MHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.






