MNOSICHUTEJIBHAS 3AITUCKA

[Ipu pa3paboTke mporpamMmbl MO OMOJOTUU TEOPETUYECKYIO OCHOBY JJIS OMpEeNieHUsl MOIXO0J0B K (POPMHUPOBAHUIO COJEpKaHUS Y4eOHOTO
npenmera «buonorus» coctaBwim: KoHentyanbHble mojoxeHus ®PI'OC COO o B3auMOOOYCIOBJICHHOCTH IEJEH, COICpXKaHUS, Pe3yJbTaTOB
oOydeHuss ¥ TpeOOBaHUN K YPOBHIO IMOATOTOBKHM BBIMTYCKHUKOB, MOJIOKEHHSI 00 OOMIMX IENIAX M NPHUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSTHUE CHUCTEMBI cpeaHero obmiero obOpa3oBaHusi B Poccuiickoii denepaiuu, a Takke MOJOXKEHHS O cneruduke Ouoiorud, e€ 3HAUYCHUU B
MO3HAHUH KUBOUM MPHUPOJIBI U 00ECIICUEHUH CYIIECTBOBAHUS YeioBeuecKkoro odmiectsa. CoraacHO Ha3BaHHBIM IMOJIOKEHUSAM, OIpe/IeJIeHbl OCHOBHBIE
(GyHKIMU TPOrpaMMBbI IO OHOJIOTHUHU U €€ CTPYKTYpa.

[Iporpamma no Ouonoruu Aa€t MpeacTaBiIeHUE O 1eNAxX, 00 o0meil cTpareru 00y4eHus, BOCIUTAHUS U Pa3BUTUS O0yUYaIOUIUXCS CPEICTBAMU
yuebHoro mpenmera «buonorusy, ompenenser o0si3aTeIbHOE MPEIMETHOE COAEp)KaHUE, er0 CTPYKTYPY, pacupeieiieHHe MO pas3jieiaM H TeMa,
PEKOMEHIYEeMYIO TOCIIeIOBATEIbHOCTh M3Y4YeHHS Y4eOHOro Mmartepuana ¢ Y4€TOM MEXKIIPEAMETHBIX W BHYTPUIPEIMETHBIX CBSI3CH, JIOTHKHU
00pa3zoBaTeNbHOIO MPOIlECcca, BO3PACTHBIX OCOOEHHOCTEH 00yUarOIINXCS.

B nmporpamme 1o OnMosioruu TakKe YYUTHIBAIOTCA TPEOOBAHUS K IUIAHUPYEMBIM JTUYHOCTHBIM, METAMPEIMETHBIM U MPEAMETHBIM pe3ylbTaTaM
o0yuyeHus B (GOPMUPOBAHHH OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIBHOCTH/Y4eOHBIX NEHCTBUI 00YYaIOUIMXCS 10 OCBOSHHIO COJCPIKAHUS
OHOJI0ru4YecKoro 0opazoBaHusl.

B nporpamme mo 6uonornu (10-11 xmaccel, 6a30BBIi ypOBEHB) pealn30BaH MPUHIHUI MPEEMCTBEHHOCTH B W3YYEHHH OHMOJIOTHH, Oiaromaps
yeMy B HEll MpocMaTpuBaeTCsl HANpaBIEHHOCTh HAa pa3BUTHE 3HAHMUM, CBSI3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHMS,
[IEHHOCTHBIX OPHUEHTAIWH JMYHOCTH, IKOJOTHYECKOTO MBIIIICHHS, TMPEICTABICHUH O 370pOBOM 00pa3e >KM3HM M OEpPEeKHBIM OTHOIICHHEM K
OKpy»Katolien npupoHo cpene. IloaTomy Hapsay ¢ n3ydeHueM o0IIeOMOIOrMYECKUX TEOPHi, a TaK)Ke 3HAaHUN O CTPOSHUU KHUBBIX CHCTEM Pa3HOTO
paHra ¥ CyIIHOCTH OCHOBHBIX IPOTEKAIOIINX B HAX MPOIECCOB B MPOTrpaMMe Mo OMOJIOTHH Y/IEJICHO BHUMAHKE UCTIOIh30BAHUIO MOTyYSHHBIX 3HAHU I
B IIOBCEJHEBHOM MXHM3HHM JJIs PELICHUs MPHUKJIAIHBIX 3a/a4y, B TOM 4YHcie: NPOPUIAKTUKU HACIEICTBEHHBIX 3a00JeBaHHUN YeloBeKa, MEIHKO-
TeHETUYECKOTO KOHCYJIbTUPOBAHHS, 0OOCHOBAHUS SKOJIOTUIECKH IIeTIECO00PAa3HOTO MOBENEHHS B OKPYXKAIOIIEH MPUPOTHON cpelie, aHaTu3a BIIUS HAS
XO3SIMCTBEHHON JESATEIbHOCTH YEJIOBEKa Ha COCTOSHHUE NPUPOAHBIX M HMCKYCCTBEHHBIX SKOCHCTEM. YCHJICHME BHHMAaHHS K MPUKIaJHON
HAIpaBJICHHOCTH Y4eOHOTO mpeaMera «BHOJOTHsy MPOIUKTOBAHO HEOOXOAMMOCTBIO OOECTeueHHs YCIOBHU /ISl pEIIeHUs] OJHON M3 aKTyaJbHBIX
3aa4 LIKOJBHOIO OHOJIOTHYEecKOro oOpa3oBaHUs, KOTopas mpeinonaraeT (OpMUpOBaHHE y OOy4aroIlMXcs CIIOCOOHOCTH aJanTUpOBaThCs K
U3MEHEHHSM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

Buonoruss Ha ypoBHe cpenHero oOmero oOpazoBaHMs 3aHMMaeT BaxHoe Mecro. OHa obecrieunBaeT (GOpPMHUPOBAHUE Yy OOYyYArOIIUXCS
IpeCTaBICHU O HAay4yHOM KapTUHE MHpa, pacumpsieT U 0000miaeT 3HaHHWS O >KUBOM IMpHpoae, €€ OTIUYUTENBHBIX NPU3HAKAX — YPOBHEBOU
OpTraHu3aIlii ¥ IBOJIOIHMH, CO3AAET YCIOBHS JJIS: MO3HAHUS 3aKOHOB XKMBOW MPHUPOJBI, (HOPMUPOBAHHUS (YHKIIMOHATHHON TPAMOTHOCTH, HAaBBIKOB
3JI0pPOBOTO M 0€30MacHOro 00pasa KHU3HH, IKOJIOTHUECKOTO MBIIUIEHHS, IEHHOCTHOT'O OTHOIICHUS K KUBOH NMPHUPOJIE U YETTOBEKY.

Bonbioe 3HavueHWe OWONOTHS MMEET TAaKXKe Ui PElIeHHs] BOCIMHUTATENBHBIX M Pa3BHBAMOIINX 3aad CPETHEro OOIEero o0pa3oBaHMS,
couuanu3auuu obyvaronmxcs. M3ydenue Ouonoruu obecreurBaeT YCIOBUS s (OPMHUPOBAHUS HHTEIJIEKTYAIbHBIX, KOMMYHUKAIMOHHBIX H
MH(GOPMAILIMOHHBIX HABBIKOB, 3CTETUYECKON KYIbTYpPBI, CIIOCOOCTBYET MHTETPallMi OMOJOTHYECKUX 3HAHUM C MPEICTaBICHUSIMHU U3 JIPYTUX y4eOHBIX
IPEMETOB, B YAaCTHOCTH, (PU3MKH, XUMHUU U Teorpadun. HazBanHbIe MOMOKEHHUS O MpeAHAa3HAYCHUU y4eOHOro npeamera «buoOJOrHs» COCTaBUIN
OCHOBY JUJIsl OIIpeIeTIeHHsI TOAXO0I0B K OTOOPY U CTPYKTYPUPOBAHMIO €TO COACPIKAHMUSL, IPEICTABICHHOIO B TPOrpaMMe o OUOJIOTHH.

Ot6op conepxanus yueOHOro mpeamera «buosjorus» Ha 0a30BOM YPOBHE OCYHIECTBIEH C MO3ULUI KyIbTYpocooOpa3HOro MoJxona, B
COOTBETCTBUHM C KOTOPHIM OOydaromuecs JODKHBI OCBOMTH 3HAHUS M YMEHHS, 3HAUUMBbIe JUIsi (OPMHUpPOBaHUS OOIIEH KyIbTYpbl, ONpeaesstonie



aJIcKBaTHOE IIOBEJCHHME YEJIOBEKa B OKPYXAIOUIEH NPUPOIHON cpeze, BOCTpeOOBaHHBIE B MOBCEIHEBHOM >KM3HM M IPAKTHUYECKOM AEATEIbHOCTH.
Ocoboe mecTo B 3TOW CUCTEME€ 3HAHMM 3aHMMAlOT 3JEMEHThl COJEpXaHMs, KOTOPbIE CIyXaT OCHOBOW ii (POPMHUPOBAHMSA IPEACTABICHUHA O
COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTHHE MHpPAa M IEHHOCTHBIX OPUEHTAIUSAX JHMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3aIMH OMOJIOTHYECKOTO
oOpaszoBaHwUsI.

CrpyKTypHpOoBaHHE coAepKaHHs y4eOHOro MaTrepuasa B MporpaMme 1o OMOJIOTHH OCYHIECTBICHO C YYETOM MPUOPUTETHOTO 3HAUCHHS 3HAHHUN
00 OTJIMYUTENIBHBIX OCOOEHHOCTSX >KMBOH HPUPOAIBI, O €€ YPOBHEBOM OpraHu3alMM M 3BOJIOLHMU. B COOTBETCTBUM C 3THM B CTPYKType y4yeOHOro
npeaMera «buonorus» BBIIENIEHBI CIEAYIOLIME COJEp)KaTeNbHble JIMHUU: «buosorus kak Hayka. Meroabl HaydyHOro Io3HaHus», «Kinerka kak
Ouosornyeckas cucremay», «OpraHuzM Kak Ouosnoruyeckas cucrema», «CucreMa M MHOrooOpazue OpraHH4ecKoro Mupa», «IBOJIOLUSA KUBOU
IPUPOIBDY, «IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTH.

Llenp uzyuenus yuebHoro npeamera «buosorus» Ha 0a30BOM ypOBHE — OBJIaJIeHHE 00yUYarOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATIBHON
OpraHM3al1M KUBBIX CUCTEM PA3HOI'O paHIa U NMPUOOpPETEHHE YMEHUM UCIIOJIb30BaTh 3TH 3HAHUSA JJIS TPAMOTHBIX JEMCTBHUI B OTHOILIEHUU OOBEKTOB
KUBOMW MPUPO/IBI U PELICHUS PA3IUYHBIX )KU3HEHHBIX IPOOIIEM.

JocTikeHne 1enu u3ydeHus yaeoHoro npenmera «buonorus» Ha 6a30BoM ypoBHE 00€CTIeUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHME OOYyYarOIIMMUCS CHCTEMbl 3HAaHUI O OMOJIOTMYECKHX TEOPHSX, YYEHHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TIHIIOTe3aX, MpaBUIIax,
CIIy’)KallluX OCHOBOHM JJs1 ()OPMHPOBAHUS NPEACTABICHUNH O €CTECTBEHHO-HAyYHOW KapTHHE MHpA, O METOAAaX HAYYHOTO ITO3HAHUS, CTPOCHHHU,
MHOTro0o0pa3uu M OCOOEHHOCTSIX JKUBBIX CHCTEM pPa3HOI'O YPOBHsS OpraHU3allMM, BBIJAIOIIMXCS OTKPBITHSX W COBPEMEHHBIX MCCIEJOBAHUAX B
OuoJIoruu;

dopMHpoBaHUEe y 00y4YarOLIMXCS MMO3HABATEIbHBIX, HHTEIJICKTYAIbHBIX U TBOPYECKUX CHOCOOHOCTEHM B Mpoliecce aHalnM3a JAaHHBIX O MyTAX
pa3BUTHS B OMOJIOTUU HAYYHBIX B3IJISJ0B, UCH U MOAX0/I0B K U3YUEHUIO KUBBIX CUCTEM PAa3HOI'0 YPOBHSI OpraHU3alllu;

CTaHOBJIEHHE Yy OOydaroummxcs oOLed KyabTypbl, (YHKIHOHAJIBHOH I'PaMOTHOCTH, Pa3BUTHE YMEHUH OOBSICHATh U OLICHHWBATh SIBJICHUS
OKpY’KaroIllero MyUpa >KMBOM MPUPOJIbl HA OCHOBAaHUU 3HAHUH U ONBITA, TOJIYYEHHbIX [TPU U3YyYEHUH OHMOJIOTUH;

¢dopmupoBaHue y OOydalOIIMXCSl YMEHMH WUTIOCTPUPOBATh 3HAYEHHE OMOJIOTMYECKMX 3HAaHMHA B MPAKTUYECKOM JEATE]IbHOCTH 4YeJIOBEKa,
Pa3BUTHUH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUI;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH IIO3HAHMS YEJIIOBEKOM >XHBOW MPUPOJBI, HEOOXOTUMOCTH OEpeKHOro OTHOIICHUS K HeEH,
COOIOACHMSI STUYECKUX HOPM IIPU MPOBEACHUHN OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HaHME IIEHHOCTH OMOJIOTMYECKUX 3HAHWUN JUIsl TOBBIIICHUS YPOBHS HKOJOTHMYECKOW KyIbTYpHl, Ui (OPMUPOBAHUS HAYyYHOIO
MHUPOBO33pEHUS;

pUMEHEHHEe NMPUOOPETEHHBIX 3HAHUN U YMEHUW B MOBCEAHEBHOW >KU3HM Ui OLIEHKH MOCIEACTBHM CBOEH AESTETbHOCTU MO OTHOILEHHUIO K
OKpY’Kalollel cpesie, COOCTBEHHOMY 3/10pOBbIO, 000CHOBAaHHUE U COOJIIO/ICHHE Mep MPOPHIAKTUKY 3a00JIeBaHHH.

B cucreme cpeanero oOmiero obpazoBanusi «buonorus», uzydaemas Ha 0a30BOM YpOBHE, SIBISETCS 00s3aT€IbHBIM YYEOHBIM IPEIMETOM,
BXOJISIIIUM B COCTaB peAMETHON 001acTi «EcTecTBEHHO-HAayUHbIE TIPEAMETHD.

st u3yuenus 6uosnoruy Ha 6a30BOM YPOBHE CpeaHEro ooimero oopazoBanus oTBoauTcs 68 yacos: B 10 kimacce — 34 vaca (1 gac B Heneno), B
11 xnacce — 34 gaca (1 gac B HenEmIO).

COJAEP)KAHUE OBYYEHUA

10-11 KJIACC

Tema 1. buoJsiorusi Kak Hayka.



Buonorus xak Hayka. CBsi3p OMOJIOTHM C OOLIECTBEHHBIMH, TEXHHYECKHMHU M JPYTUMH €CTECTBEHHBIMH HayKaMu, (puiocouend, 3TUKOMH,
ACTETUKOM 1 IpaBoM. Poss 6uonoruu B popMUpoOBaHNU COBPEMEHHON HAyYHOU KapTUHBI Mupa. CrcreMa OMOIOrHYeCKUX HayK.

MeTtoapl O3HAHUS KUBOH TpUPOAbI (HaOII0IeHHEe, SKCIEPUMEHT, ONKCAaHHe, U3MEPEHUE, KIacCU(pUKAIHs, MOACIUPOBAHNE, CTATUCTUYECKAs
00paboTKa JaHHBIX ).

JdemoncTpanum:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTObI TO3HAHUS KUBOW PUPOIBD».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[IpakTuueckas padora Ne 1. «Mcnonp30BaHHe Pa3TUYHBIX METOJIOB ITPH N3YYEHUH OMOIOTHYECKIX 00BEKTOBY.

Tema 2. JKuBble cucTeMbl 1 X OPraHU3aIUA.

JKusble cucteMbl (OMOCUCTEMBI) KaK IpeaIMET U3ydeHus: 61oaoruu. OTianune )KUBbIX CUCTEM OT HEOPIaHUYECKOM MPUPO/IBL.

CpoiicTBa OmocucTeM W HUX pa3HOOOpa3ue. YPOBHH OpraHM3alMu OMOCHCTEM: MOJEKYISPHBINA, KIETOUHBIM, TKAaHEBBIA, OpraHHU3MEHHBIH,
HOMYJISIIIHOHHO-BUIOBOM, IKOCUCTEMHBIH (OMOTeoeHOTHIECKHI ), OMOC(HEPHBIA.

JeMoHCcTpanum:

Tabmuubt 1 cxembl: «OCHOBHBIEC TPU3HAKH KU3HI», «Y POBHH OPTaHU3ALUH KUBOU TIPUPOIBI.

O6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUI COCTAB U CTPOEHUE KJIETKH.

XHUMHYECKUH COCTaB KIETKU. XMMUYECKHE MIEMEHTBI: MAKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. BoJla 1 MUHEpalIbHbIE BELIECTBA.

@DYHKIMH BOJbI U MUHEpAIbHBIX BElIECTB B KieTke. [loanep:kanne ocMoTHYeCKOro OanaHca.

benxu. CoctaB u crpoeHure OenkoB. AMHHOKUCIOTHI — MOHOMeEpHI OenkoB. HezameHnMble ¥ 3aMEHMMbIE aMUHOKHCIOTBL. AMHUHOKHCIOTHBIN
COCTaB. YPOBHU CTPYKTYphl O€IKOBOW MOJIEKYIbI (IIEpBUYHAs, BTOPUYHAS, TPETUYHAsA U YETBEPTHUUHAs CTPYKTypa). XMMHUECKHUE CBOICTBA OEJIKOB.
buonornyeckue pyHKIUN OEIKOB.

®epMeHThI — Ouosorndyeckue karanusaTopsl. CTpoeHne GpepMeHTa: akTUBHBIN LEHTp, cyOcTpaTHas crenupuyHocts. KodepmenTsl. ButamMuHbl.
Otnuuus GpepMEeHTOB OT HEOPraHMUYECKUX KaTalln3aTOPOB.

YrneBoapl: MOHOCaxapuasl (TJIHOKO3a, prb03a M JI€30KCHPUO03a), nucaxapuabl (caxaposa, JaKTo3a) W ToJucaxapuabl (Kpaxmal, TIIMKOTEH,
HeJUTI0103a). bruonornueckue GpyHKIUN yTiIeBOOB.

Junuasl: TpUraMuepusl, Gochoaunuasl, crepounsl. I'napodgunsHo-ruapodoOHbIe cBoiicTBa. bronornyeckue ¢pynkuun mununoB. CpaBHeHHE
YIJI€BOJIOB, OEIKOB U JTUMUAOB KaK HICTOYHUKOB SHEPTUH.

Hyxneunossie kuciotsl: JJTHK nu PHK. Hykneotunsl — MmoHOMepbI HyKiIenHOBBIX Kuca0T. Ctpoenue u ¢pynkuuu JHK. Ctpoenne u pyHkimm
PHK. Bunst PHK. AT®: crpoenue u ¢pyHKIIUA.

HuTonorus — Hayka o kietke. Kierounas Teopus — npumep B3auMOACUCTBUS UJiei U (aKTOB B HAYYHOM MO3HAHUH. METO/Ibl N3YUEHUS KIIETKU.

Krnerka kak menoctHas skuBas cuctema. OOIue NMpU3HAKU KIETOK: 3aMKHYyTas HapykHas MemOpana, monekynsl JIHK kak reHeTrmueckuii
amrmapar, cucTemMa CHHTe3a Oelka.

Tumbl KIETOK: dyKapUOTHYECKass U TpokapuoTudeckas. OCOOEHHOCTH CTPOSHHUS MPOKAPUOTHYECKON KieTkH. KieTouHas cTeHkKa OaKTepui.
CtpoeHue dyKapuoTHuuecKoil kineTku. OCHOBHBIC OTIMYUS PACTUTEIHHON, )KUBOTHOM U TPUOHON KIIETKH.



[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAJIHUKC, uX QyHKuuu. [Inasmarndyeckas memOpaHa, €€ CBOWCTBA M (PYHKIIUH.
[Mutomnna3zma u e€ opranounsl. OqHomemOpanubie opranousl kietku: DIIC, anmapar ['onpmku, nu3ocomsl. [lomyaBTOHOMHBIE OpraHOUABI KIETKU:
MHUTOXOH/IPHH, TUIACTU/BL. [IponcxoxkieHrne MUTOXOHAPHHA U mactu. Buasl mnactun. HememOpaHHbIe OpraHou/Ibl KJIETKH: PHOOCOMBI, KJICTOYHBIH
LEHTp, LICHTPUOJIH, PECHUYKH, KIYTUKH. DYHKIIUM OPraHOUI0B KJIETKU. BKitoueHus.

Snpo — peryasaTopHbIi LeHTp KieTkd. CTpoeHue siipa: saepHas 000104Ka, KapuoIuia3Ma, XpOMaThH, SIPHIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemMoncTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneiinen, P. Bupxos, JIx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammsl: «Pacrpeneienrne XMMAYECKUX JIEMEHTOB B HEXKMBOM IIpUpoe», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B )KUBOW ITPUPOIE».

Tabmunpr u cxembl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHUE MOJIEKYJIbl BOIbD», «buocuHTe3 Oenkay, «CtpoeHue
MOJIEKYJIBI Oenkay, «Ctpoenue depmenTtay, «Hyknennosbie kucioTsl. JJHK», «Ctpoenne mosekynbsl AT®», «CTpocHHE dyKapUOTHIESCKON KIICTKHY,
«CTpoeHHE >KMBOTHOM KIETKM», «CTpOEHHE pacTUTENBbHON KIETKW», «CTpoeHue IpOKapUOTHYECKON KiIeTKn», «CTpoeHHe sapa KIETKN»,
«YTneBonsl», «JINIMIBD).

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpyJOBaHUE MJisi MPOBEICHUS HAOMIOIEHUI, HM3MEpEeHUH, 3KCHEPUMEHTOB, MHKpPOIpEnapaTsl
PACTUTENbHBIX, )KUBOTHBIX M OaKTEpHAJIbHBIX KJIETOK.

JlabopaTopHblie U NpaKTHYeCKHe padoThI:

JlaboparopHnas padota Ne 1. «M3yueHune kaTamuTHYECKONH aKTUBHOCTH (PEpMEHTOB (Ha MpUMeEpe aMusIa3bl WU KaTajlasbl)».

JlaGopatopHas pabora Ne 2. «M3ydyeHue cTpoeHUs KIETOK PACTEHUMH, )KUBOTHBIX U OaKTepuil MO MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenaparax
U X OTHCAHUEY.

Tema 4. ZKu3HenesTeJIbHOCTD KJIECTKH.

OOMeH BeliecTB, UM METa00IM3M. ACCUMMIISIMS (TITACTUYECKUM 0OOMEH) M JUCCUMMIISALUS (IHEpreTUYeCKuii 0OMEH) — JBE CTOPOHBI €MHOTO
npoiiecca Merabosn3ma. Posb 3aKOHOB COXpaHEHUS BEILECTB U SHEPTUHU B TIOHUMaHUH MeTa00Iu3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOHBIN U rerepoTpodHbIi. Poib pepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIIEHNN YHEPTHH B KIIETKE.

®otocunTe3. CBeToBast U TeMHOBas (as3bl porocuHTesa. Peakiuu dorocunTesa. IphekTuBHOCTL (poToCHHTEe3a. 3HaUeHHue (HOTOCHHTE3a IS
KU3HU Ha 3emuie. Brnusinue ycnoBuii cpesibl Ha (POTOCHHTE3 U CIIOCOOBI TOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTEe3. XeMOCUHTE3NpyIole OakTepun. 3HaYeHHE XeMOCHHTE3a JUIS )KU3HU Ha 3eMie.

DOHepreTuyecknii oOMeH B KJeTKe. PaclieniieHue BelIeCTB, BBIACICHHE M aKKyMYJIHPOBAaHHE PHEPIUU B KIETKE. DTallbl dHEPreTUYeCKOro
oOMeHna. I'muxonmu3. Bpoxenwe u ero Buiabl. KucioponHoe oOkucieHue, WM KJIETOYHOE JbixaHue. OkxuciutenbHoe QochopumupoBaHue.
O} PeKTUBHOCTH IHEPTETHUECKOTO OOMEHa.

Peakuu marpuunoro cunresa. I'enernueckas napopmanus u JJHK. Peammzamnus renerudeckoit nHdopManuu B KiIeTKe. [ eHETHYECKU KO U
ero cBoiictBa. Tpanckpunuus — maTpuunblii cuate3 PHK. Tpancisuus — 6unocunres 6enka. Dtansl TpaHcasnuu. KoaupoBanue aMMHOKUCIOT. Porb
pubocoMm B OnocuHTe3e OenKa.

Heknerounsie ¢hopmbl xxu3au — BUpYChl. Mcrtopust oTkpbiTust BupycoB (. M. MBanoBckuii). OCOOEHHOCTH CTPOCHHS U KHU3HEHHOTO ITUKJIA
BUpycoB. baktepuodaru. bonesnu pacteHmii, )KMBOTHBIX M 4YEJIOBEKAa, BBI3bIBacMbIe BHUpycamMu. Bupyc mmmyHomedumnmra yenoBeka (BUY) —
B030yautens CIIM{a. OOpatHas TpaHCKpUIIIHS, peBepTa3a u uaTerpasa. [Ipodunakruka pacnpocTpaneHusi BUPYCHBIX 3a00JCBaHHA.

JdemoncTpanum:



Hoprpetsi: H. K. Konpuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunel nuTaHusy, «Metabomuzm», «MHUTOXOHIPHUN», «IDHEPreTHUECKHi oO0MeH», «XiopomiacT», «DoTocuHTE3»,
«Crtpoenue IHK», «Ctpoenue u ¢pyHkunoHupoBanue reHa», «Cunre3 Oenka», «['enernueckuii kom», «Bupyce», «bakrepuoparn», «CtpoeHue u
»ku3HeHHbIH ki Bupyca CITM/{a, 6akrepuodaray, «Pemmukamms JJHK».

Ob6opynoBanue: moaenu-amminkanuu «Yapoenue JIHK u tpanckpunuusy, «buocunres 6enkay, «CTpoeHne KIETKH», Mojeib cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHN€e M UHAUBUIYAJbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii nuki, wim Ku3HEHHbIM nukn kinetku. MuTtepdasza m mutos. [Ipomeccsl, nmporekatonie B uHTEpdasze. Permkamus — peakius
matpuuHoro cunre3a JIHK. Crtpoenune xpomocoM. XpoMOCOMHBIM Ha0Op — KapuOTHM. [IUIUIOWIHBIA M TalUIOWIHBIA XPOMOCOMHBIE HaOOPHI.
Xpomartusl. LluTonsornueckre OCHOBBI pa3MHOXKEHHS U HHAUBUAYAIBHOTIO Pa3BUTHSI OPTaHU3MOB.

Henenne knetku — muto3. Ctaguu muto3a. [Ipouecchl, npoucxoasdiiye Ha pa3HbIX CTaIusAX MUTO3a. bUOIOrn4ecKknii CMbICI MUTO3a.

[Iporpammupyemasi rudesb KIETKH — alonTo3.

@opMbl  Pa3MHOXKEHHUS OPraHM3MOB: Oecronoe M MoJIoBoe. Buabsl Oecrnonoro pa3sMHOXKEHHS: [EIeHHE HaABOE, MOYKOBAaHHE OJIHO- H
MHOTOKJIETOYHBIX, CHOPOOOpa30BaHKe, BET€TaTUBHOE pa3MHOXKEHUE. MICKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUEHUE JJIs1 CEJIEKIIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYUS OT OECIONIOrO.

Meiio3. Cranuu meiioza. IIponeccsl, mpoucxoasamue Ha craausx meiloza. Ilosenenue xpomocom B meiiosze. Kpoccunrosep. buonornueckuii
CMBIC] U 3HAUY€HUE Meio3a.

l'amerorenes — mporecc 00pa3oBaHusl MOJOBBIX KIETOK Y KMBOTHBIX. [I070BBIE *Kene3bl: CEMEHHUKH U siIMuHUKH. OOpa3zoBaHHE M pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (crepMaTo3ouj, siliekieTka) — crepMmaroreHe3 u oBoreHe3. OCoOEHHOCTH CTPOEHHs SIMIIEKIETOK U CHepMaTO30HI0B.
OmnogorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BuTHe (OHTOTeHe3). DMOpHOHalbHOE pa3BUTHE (3MOpHOreHe3). DTanbl SMOPHOHAIBHOTO PA3BUTUS y IMO3BOHOYHBIX
KUBOTHBIX: Jpo0OJieHue, ractpyisuus, oprasorenes. IloctamOproHanbHOe pa3BuTHEe. THIBI MOCTIMOPUOHAIBHOIO PAa3BUTHS: NPSAMOE, HENpPSIMOe
(mmunHOYHOE). BrinsHue cpepl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CTIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIUU Pa3BUTHSL.

Jdemoncrpanum:

Tabmuip! 1 cxembl: «DOpMBI pa3MHOKEHHSI OPTAaHU3MOBY, «/[BOMHOE OTUIOAOTBOPEHNE Y IIBETKOBBIX PacTeHUI», «BereTaTuBHOE pa3MHOKEHNE
pacteHuii», «/lenenue kietku Oakrepwii», «CTpOEHHUE MOJIOBBIX KIETOK», «CTpoeHHe XpomMocombl», «Kierounsrii nukmy», «Pemmukanus JJHK»,
«Muto3», «Meio3», «lIpsmoe n HenpsAMoe pa3BUTHE», «] 'aMeTOreHe3 y MIEKONUTAIOIINX U YeloBeKa», «OCHOBHBIE CTalUN OHTOTCHE3a).

OOGopynoBaHue: MHKPOCKOM, MHUKporpenaparsl «CrepMaTo30uibl MIIEKOIUTAIOMIETO», «SlilekieTka MiekonuTammero», «Kapuokunes B
KJIETKaX KOpelKa JyKay, MarHUTHas MoJieb-anriukanus «/lenenue knetkny», monens JJHK, Mogens meTadaznoit XpoMOCOMBI.

JlaGopaTopHble U NpakTH4YecKre padoThbli:

JlaboparopHuas pabota Ne 3. «HabmroneHrne MuTo3a B KJIIETKaX KOHYHMKA KOPEIIKa TyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlabopaTtopHnas padota Ne 4. «/3ydeHue cTpoeHUs MOJOBBIX KJIETOK HA TOTOBBIX MUKpPOIIpENaparaxy.

Tema 6. HacsieacTBeHHOCTh H H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTuku. Vctopus pa3Butus reHeTukd. Posib nuTonoruu u sMOpHOJIOTUHM B CTAHOBJICHUH T'€HETUKU. Bkian poccuiickux u
3apyOeKHBIX YUEHBIX B pa3BUTHE TC€HETUKU. MeTo/1bl TeHEeTHKH (THOPUI0IIOTHYECKUN, IUTOTCHETHUECKUH, MOJIEKY ISIpHO-TeHeTHuYeCcKuii). OCHOBHBIE
TEHETUYECKNE MOHATHUSA. | eHeTnuecKass CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKPEIIMBaHUM.



3aKOHOMEPHOCTH HacjelI0BaHMUs NPU3HAKOB, ycTaHoBIeHHBIE . Menaenem. MoHOruOpuaHoe CKpemuBaHue. 3aKoH eAMHO-00pa3usi THOPHIIOB
nepBoro nokosienus. [IpaBuiio noMuHMpoBaHus. 3aKOH paclleIIeHUs IPU3HAKOB. I 'unore3a unctorsl ramet. [loaHOe 1 HEMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe ckpemuBaHue. 3aKOH HE3aBHCHMOTO HACJIEIOBAaHUS MPU3HAKOB. L{UTOreHeTHYECKHMEe OCHOBBI TUTHOPUAHOTO CKpEIIMBAHUS.
AHanuzupyroliee ckpeniuBanue. Vcnoibp30BaHyue aHATU3UPYIOIIETO CKPEIIMBaHUS 7S ONIpeieIeH s TEHOTUIIa OCOOH.

CuenneHHoe HacnenoBaHue Inpu3HakoB. PaGora T. Moprana mo cuemsieHHOMY Haclle[JOBaHMIO IeHOB. HapyiieHue cuernseHus reHOB B
pe3ynbTaTe KPOCCUHIOBEpA.

XpoMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHeTuUecKre KapThl.

I'enetnka nona. XpoMOCOMHOE ONIpeleJeHUuE Ioya. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble M Te€TepOraMeTHbIE OpPTraHU3MBI.
HacnenoBanue npu3HaKkoB, CHEIUICHHBIX C ITOJIOM.

N3meHunBOCTh. BuIBI W3MEHUYMBOCTH: HEHACIEACTBEHHAss W HACIEICTBEHHas. Poyib cpelbl B HEHACIEICTBEHHOW HW3MEHYMBOCTH.
XapaxkTepucTuka MoAu(pUKaIIMOHHOM NM3MEHYMBOCTU. BapuannoHHelil psii 1 BapuanuoHHas kpuBas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KauyeCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALIMOHHON U3MEHYHBOCTH.

HacnencTBennas, uiv reHOTUNIMYECKasi, ©3MEHYUBOCTh. KoMOMHATHBHAS M3MEHYMBOCTH. Meii03 U MOJIOBOM MPOIIECC — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. MyTanMoHHas u3MeH4YUBOCTh. Kiaccudukanus myranuii: reHHble, XPOMOCOMHBIE, T€HOMHBbIE. YacToTa M MPUYMHBI MYTallUU.
MyrtareHHsie (pakTopbl. 3aKOH T'OMOJIOTUYECKHUX PsIIOB B HaclieAcTBeHHOU n3MenunBoctu H. V. BaBuiosa.

BresinepHas HaclieICTBEHHOCTb U U3MEHYHBOCTb.

I'eneruka uenoBeka. Kapuotun venoBeka. OCHOBHBIE METO/bI I'€HETHKH YEJIOBEKAa: T'€HEalOTrnyecKuil, OJIM3HEIOBbIN, IUTOT€HETUYECKU,
OMOXMMUYECKUH, MOJIEKyJIIpHO-TeHeTHueckuil. CoOBpeMEeHHOEe ONpe/ielieHne TeHOTUIIA: TOJHOT€HOMHOE CEKBEHHPOBAaHUE, FeHOTHIIHPOBAHUE, B TOM
yucie ¢ nomotipio [11[P-ananu3a. Hacnencreennsie 3a00ieBaHMs Y€IOBEKa: TeHHBIE 00JIe3HU, 00JIE3HU C HACIIEICTBEHHOM MPEAPaCoNOKEHHOCTHIO,
xpoMocoMHbIle Oonie3rn. ComaThyeckue W TreHepaTuBHbIE MyTaluu. CTBOJIOBbIE KJIETKH. [IpHHIUIBI 370pOBOro 00pas3a KU3HH, NUArHOCTHUKH,
npoQUIAKTUKA M JIEYEHUS TEeHETHYecKUx Oose3Hed. MeauKo-reHeTHYecKoe KOHCYJIbTUPOBAHMWE. 3HAUY€HHWE MEIULMHCKOM TeHETHKH B
MPEIOTBPAIICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeoBeKa.

JdemoncTpanum:

[optpetst: I'. Mennens, T. Mopraw, I'. ne @pus, C. C. YUerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmunpl u cxembl: «MOHOTMOPUIHOE CKPEIIMBAHHWE M €ro IUTOT€HETHYeCKas OCHOBa», «3aKOH pAacUICIIEHUS M €ro IUTOreHeTHYecKas
OCHOBa», «3aKOH YHCTOTHI rameT», «JurubpumHoe ckpemmBanue», «lluTomorudyeckre OCHOBBI IUTHOPUAHOTO CKpelIUBaHUs», «Meno3y,
«BzaumonelicTBUEe aJUIeNIbHBIX TE€HOB», «l'€HeTHMYeCKHuEe KapThl pPACTEHHH, »XMBOTHBIX U 4YeloBeKa», «l'eHeTWka Mmoja», «3aKOHOMEPHOCTH
HaCJIEJOBaHMsI, CLEIUICHHOTO C mojioM», «KapuoTumel yenoBeka M >KUBOTHBIX», «Buabl uaMeHuMBOCTH», «MoAM(PUKAIUMOHHAS W3MEHUYHUBOCTbHY,
«HacnenoBanue pesyc-hakropay», «I'eHeTuka rpymnmn KpoBu», « MyTallMOHHAsS U3MEHYUBOCTH).

O6opynoBanue: Mojenu-anmInKanuu «MoHoruopuaHoe ckpemuBaHue», «HemonHoe noMmuHHpoBaHMEe», «/{uruOpuaHOE CKpelIBaHUE»,
«[Tepexpéct XxpomMocom», MUKPOCKON W MuKpompemnapar «Jpo3zoduna» (Hopma, Myranuu (GopMbI KPBUILEB U OKpacku Temna), repbapuii «l opox
ITOCEBHOM».

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

JlaGopatopnass pabora Ne 5. «lM3ydyeHue pe3yabTaToB MOHOTHOPHIHOTO W JUTHOPUIHOTO CKPEIIMBAHUA Y Jpo30(pHUIbI Ha TOTOBBIX
MUKpOIpenaparaxy.

JlabGopaTtopHnas padota Ne 6. «3ydenne MoaupuKanMOHHON N3MEHUYUBOCTH, TOCTPOSHNE BAPUAITMOHHOTO Psi/ia U BApUAIIMOHHOW KPUBOWY.



JlaGopatopHas padota Ne 7. «AHanu3 MyTanuil y Apo30(uiabl Ha TOTOBBIX MUKpOIpenapaTax.

[Tpaktuueckas padora Ne 2. «CocTaBieHHE U aHAINU3 POJOCIOBHBIX YEJIOBEKa.

Tema 7. Cesekuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka M IpoOLECC. 3apOXKICHHME CelIeKUUMU U aoMectukauusa. Ydenue H. 1. BaBwioBa 0 LEHTpax HpPOUCXOXKACHHA U
MHOT000pa3usi KyIbTYpHBIX pacTeHui. L{eHTphI MpOHCXO0XKACHUS TOMALTHUX KUBOTHBIX. COPT, TOPOAA, IITAMM.

CoBpeMeHHbIE METOJbl CeJEeKUMU. MaccoBbIi M MHAMBHUIYAJIbHBIM OTOOpPBHI B CEJIEKLMM pacTeHH U KUBOTHbIX. OllEHKa 3KCTepbepa.
bnuskoponcTBeHHOE ckpeniBaHue — HHOpUAUHT. YucTas nuHusa. CkpenyBaHue YUCTBIX JIMHUM. ['eTepo3uc, win rubpunHas cuia. HepoacrsenHoe
cKpeluBaHue — aytopuauHr. OtnanénHass ruOpuauzanus u e€ ycnexu. MCKycCTBEHHBIH MyTareHe3 M IOJydeHHe HOJIMILIOWIOB. JlocTmxeHus
CEJIEKLIUH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorus kak orpacib HMpou3BOACTBA. ['eHHass uHKeHepus. Otambl co3naHus pekoMOuHaHTHOM JIHK M TpaHCreHHBIX OpraHu3MOB.
Knerounas wuHxkenepusa. Kinerounble KynbTypbl. MHKPOKIOHAIBHOE pa3sMHOXKEHUE pacTeHUH. KIOHMpOBaHHME  BBICOKOIIPOIYKTHBHBIX
CEJIbCKOXO035HCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUe U yThueckue rnpodiaemsl. 'MO — renernyecku MoIUGUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuubr u cxembl: Kapta «L[eHTpBI MPOUCXOXKAESHUSI U MHOTOOOpa3usi KyJIbTYPHBIX pacTeHHi», «[lopoabl moMamHuX XKUBOTHBIX», «Copra
KYJBTYPHBIX pacTeHMi», «OTaanéHHas rubpuamszanus», «Pabotel akanemuka M. ®. MBanoBa», «[lomuminonaus», «OOBEKTHl OMOTEXHOJIOTHM,
«KneTouHble KylbTYphl U KIOHHpPOBaHUEY», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

ObopynoBaHue: MyJISDKM IUIOAOB M KOPHEIJIONOB JTUKUX (OPM M KyJIbTYPHBIX COPTOB pacTeHH, repbapuili «CenbCKOX035HCTBEHHBIE
pacTeHus».

JlabopaTopHble U IpaKTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHIXKEHHUS CENEKIMH PAcTeHUH M JKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHUIO, IUIEMEHHYIO (epMmy,
COPTOUCTIBITATENbHBIN YyUaCTOK, B TEIUIMYHOE XO3SHCTBO, Ja00OPAaTOPHUIO arpOYHUBEPCUTETA HITM HAYUHOTO LIEHTPA)».

[INIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUA TIPOITPAMMBI 110 BUOJIOTMM HA BA30BOM YPOBHE CPEIHEI'O OBHIET'O
OBPA30BAHUA

Cormacao ®I'OC COO, ycraHaBIuBarOTCsS TPEOOBAHHS K Pe3yJbTaTaM OCBOSHHUS OOYJAIONMMHUCS MPOTPAMM CPEIHETO OOIIero oopa3oBaHus:
JUYHOCTHBIM, METAMIPEIMETHBIM U TTPEIMETHBIM.
JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType TMYHOCTHBIX Pe3ylIbTaTOB OCBOEHUS MpeameTa «buomorusy BBIIEICHBI CISAYIONINE COCTABISIONINE: OCO3HAHUE 00YJYArOIIMMHUCS
pOCCHﬁCKOfI Fpa}K)IaHCKOﬁ HICHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTUIO, CAMOCTOATCIBHOCTH W CaMOOIPCACICHUIO, HAJIMYUEC MOTHBALIUKU K
0o0ydeHHt0 OUOJIOTHH, LIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN THYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPHUECKUX TPaIUIUil
pa3BUTHS OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh U CITIOCOOHOCTH O0YYAaIOIINXCSl PYKOBOJICTBOBATHCS B CBOCH JICATEIILHOCTH IIEHHOCTHO-CMBICJIOBBIMH
YCTaHOBKaMHU, IMPUCYIIUMU CUCTCMEC GI/IOHOI‘I/I‘-ICCKOI‘O O6pa30BaHI/I$I, HaJIMYUEC 3KOJIOTHYCCKOI'O IMPaBOCO3HAHMA, CHOCOGHOCTI/I CTaBUTb LCJIIN U CTPOUTH
YKU3HCHHBIC TUTaHBI.

JImuHOCTHBIE pe3yabTaThl OCBOCHHS MpenMeTa «BHOJOTHsS» OCTUTAIOTCS B CIUHCTBE Y4YEOHOW W BOCHUTATEIBHOW IESITEIHHOCTH B
COOTBCTCTBUH C TPAAULIMOHHBIMU pOCCHfICKHMH CONUOKYIbTYPHBIMU, HUCTOPUYCCKHUMU H AYXOBHO-HPABCTBCHHBIMU LCHHOCTAMHU, NPHUHATBIMU B



oOuiecTBe NpaBUaMU U HOPMaMHU IOBEJEHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOBOCIIMTAHMS M CAMOPa3BUTHs, pa3BUTHS BHYTPEHHEN
NO3ULIMU JIMYHOCTH, NATPUOTU3MA, YBAXKEHMsSI K 3aKOHY M IIPABOIOPAIKY, UYEIOBEKY TpyJa M CTapllieMy IOKOJIEHHIO, B3aUMHOIO YBa)KCHU,
OepeKHOr0 OTHOUIEHMSI K KYJIbTYpHOMY HacleAMIO M TPaJAMLIMSIM MHOTOHalMOHaibHOro Hapoaa Poccuiickoil denepanuu, npupoje U OKpyxKaromien
cpene.

JIMuyHOCTHBIE pE3yJlbTaThl OCBOCHUS Y4YeOHOro mpeamera «bHONOrHS» OMKHBI OTpakaTh T'OTOBHOCTh M CHOCOOHOCTH OOYYarOUIMXCS
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH MO3UIUEH TMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALUM, TO3UTHBHBIX BHYTPEHHUX YOEXKIECHU I,
COOTBETCTBYIOIMX TPAJUIIMOHHBIM IIEHHOCTSIM POCCHHCKOrO OOIIecTBa, PAaCIIMpPEHUE >KU3HEHHOTO OMBITa M ONbITA JEATEIFHOCTH B MpOIEecce
peanu3alyi OCHOBHBIX HalpaBJI€HUI BOCIMTATEIbHON JESTEIbHOCTH, B TOM YHCIIE B YaCTU!

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OPMHPOBAHHOCTb I'PAXKIAHCKOM MO3UIMH 00YUaIOIIErocsi Kak aKkTUBHOI'O M OTBETCTBEHHOI'O UJI€HA POCCUIHCKOro OOILEeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIIOPSAIKA;

TFOTOBHOCTh K COBMECTHON TBOPUYECKOW AEATENbHOCTH NPU CO3JaHUM Y4EOHBIX NPOEKTOB, PELICHMHM Yy4eOHBIX M IO3HABATEJIbHBIX 3a/ad,
BBIMOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEEIATh COOCTBEHHYIO MTO3ULIMIO IO OTHOLIEHHUIO K SBJICHUSM COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHUE YYUTHIBATH B CBOMX JCHUCTBHIX HEOOXOJMMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBHS JIFOJICH C Pa3HBIMH YOSKICHUSIMHU, KyJIbTYPHBIMA
LIEHHOCTSIMU U COLIUAJIbHBIM T10JIOKEHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B TPOIECCE COBMECTHOIO BBINOJHEHUS Y4EeOHBIX, I103HABAaTENbHBIX W MCCIEA0BATENbCKUX 3ajad,
YBaKUTEJIBHOTO OTHOILIEHHUSI K MHEHHIO OMIMOHEHTOB MPH 00CYKAECHNUHU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COAEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM N1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

c(OpMUPOBAHHOCTh POCCUNCKOMN TI'pa)1aHCKOW MIEHTHUYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOJ]ly, UyBCTBAa OTBETCTBEHHOCTH MEpeE]
Poaunol, ropnocty 3a cBoi kpaid, cBO0 PonuHy, CBOM SI3BIK M KyJIBTYPY, IPOILIOE U HACTOAIIEE MHOIOHAIMOHAJILHOTO Hapoaa Poccnn;

[IEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEINIO U MaMATHUKAM MPUPO/bI, JOCTIXKEHUIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHSIX,
TpyAe;

CIIOCOOHOCThH OIIEHMBAaTh BKJIAJ POCCHUMCKMX YYEHBIX B CTAaHOBJIEHHME U Pa3BUTHE OHMOJIOTUM, MOHMMAHHUS 3HAYEHHUS OMOJOTMU B IO3HAHUU
3aKOHOB IPHUPO/IbI, B )KU3HU YEIOBEKa M COBPEMEHHOTO O0ILECTBa;

ujelHas yoex1EHHOCTh, TOTOBHOCTD K CIY)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €ro CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHE AYXOBHBIX LIEHHOCTEN POCCUIICKOr0 Hapo/a;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHUS;

CIOCOOHOCTh OLEHUBATH CUTYAllMIO U IPUHUMATh OCO3HAHHBIE PEIICHNUs, OPUEHTHPYACh HA MOPAIIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMUMBOrO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHME K CBOUM pOJUTENSIM, CO3/IaHHUI0 CEMbH HA OCHOBE OCO3HAHHOIO IPHUHATHS LIEHHOCTEH CEMEHHOM >KU3HU B
COOTBETCTBUHM € TPaAULUAMHU HapoaoB Poccuy;

4) 3cTeTHYECKOr0 BOCIMTAHMS:



ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAash ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAd, OOIIECTBEHHBIX
OTHOIICHU;

MMOHUMaHUE SMOLUHMOHAIBHOTO BO3JICMCTBHS )KUBOM MPUPOABI U €€ LIECHHOCTH;

TOTOBHOCTbH K CAMOBBIPAYKEHHIO B Pa3HbIX BUJaX UCKYCCTBA, CTPEMJICHHUE MPOSBISATH KAYECTBA TBOPUECCKON JTUYHOCTH;

5) ¢pusuveckoro BocnuTaAHNs, POPMHUPOBAHUSA KYJIbTYPHhI 310POBbSI H SMOLMOHAJIBHOI0 0JIATOIIOIYYHS:

MOHUMAaHWE W peajin3alsl 3JI0POBOr0 M 0e30MacHOro obOpasza >KM3HHU (370pOBOEC MHUTAHUE, COOIOJCHUE THTHMEHHYECKHX IMPaBUI U HOPM,
cOaaHCUPOBAHHBINA PEKUM 3aHATHI U OTABIXA, pEryispHas GuU3HUecKas aKTUBHOCTB), OEPEIKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOILICHUS K
coOCTBEHHOMY (DM3UYECKOMY M IICKXHUECKOMY 3/I0POBBIO;

MOHMMAaHNE IIEHHOCTH TPaBUJI WHIWBHYaJILHOTO M KOJUIGKTHBHOTO OE30ITACHOTO TIOBEJICHUSI B CUTYAIUSAX, YTPOXKAIOIINX 3I0POBBIO U KU3HU
JIIOJIE;

OCO3HAHUE TOCJICICTBUM U HETIPUSATHUS BPEIHBIX MIPUBBIYEK (YIIOTPEOIEHUS aTKOT OIS, HAPKOTHUKOB, KYpEHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HAHHE IICHHOCTH MacTepPCTBA, TPYIOIIO0HE;

TOTOBHOCTh K AKTHMBHOM JEATEILHOCTH TEXHOJOTMYECKOW M COLMAJIBbHON HaINpaBiICHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH, TUIAHUPOBATH W
CaMOCTOSITEJIbHO BBITIOJIHITH TaKYIO ACSTEIHHOCTD;

UHTEpEC K pa3Nu4yHbIM cdepaM NpodecCHOHATBHONW AESTeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymiedl mpodeccun u
peaTn30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTH U CLIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) 3KOJIOrM4€eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11eleco00pa3Hoe OTHOLICHHE K MPUPOJE KaK UICTOYHHUKY KU3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHHE YPOBHS DKOJIOTHYECKON KYJIbTYpPHI: MPUOOPETEHNE OMBITA TJIAHUPOBAHUS TTOCTYIKOB U OIEHKH MX BO3MOXHBIX MOCJIEICTBHU NSt
OKPY’KaloIllel Cpeabl;

OCO3HaAHUE TJIO0AIBHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHS;

CIIOCOOHOCTH UCIONIL30BATh MPHOOPETaeMble MPU U3YyUCHUH OMOJIOTHH 3HAHUS U YMEHUS TPU PEIICHUHU MPOOJIEM, CBSI3aHHBIX C PAIllHOHATBHBIM
MIPUPOJIOTIONB30BaHUEM (COOJIIOICHHE TIPAaBUII TIOBEACHUSI B MIPHUPOJE, HANPABIECHHBIX HA COXpPaHEHUE PAaBHOBECHS B YKOCHCTEMaxX, OXpaHy BHJIOB,
IKOCcUCTeM, Onochepsr);

AKTUBHOE HENpUATHE JEHCTBUI, NPUHOCIIIMX Bpel OKPYXKAIollel MTPHUPOIHON cpelae, yMEHHE MPOTHO3HPOBATh HEOIArONMPHUITHBIE
9KOJIOTUYECKHE TMOCTEACTBUS MIPEANPUHUMACMBIX JACHCTBUN U TIPEIOTBpaIIaTh UX;

HaJIM4KMe Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHHS, IKOJIOTHYECKON KYJIbTYpPHhI, ONbITA ACSITEIbHOCTH 3KOJIOTMUYECKOM HAMpPaBIEHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMHU B MO3HABATEIHPHOM, KOMMYHHUKATUBHOM W COIMAIBLHON MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUYECKOU JCSATEIHHOCTH
SKOJIOTUYECKOW HAINPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHISI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO
Ha JUAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE S3bIKOBOW U YUTATEIIbCKOM KYJIbTYpPbl KaK CPEICTBA B3AUMOJICUCTBHS MEXY JIFOAbMHU U TO3HAHUS MUPA;



NOHMMaHHe crenru(uK OUOJIOTUH KaK HAyKH, OCO3HAHU €€ posii B JOPMHUPOBAHUH PAIIMOHAIEHOTO HAYYHOTO MBIIUICHUS, CO3IaHIH
LIEJIOCTHOTO MIPEJCTABICHUS 00 OKpY KaroIlleM MHUpE KaK O €IMHCTBE IIPUPO/IbI, UeJIOBEKa U OOIIECTBA, B TO3HAHUU IIPUPOAHBIX 3aKOHOMEPHOCTEH 1
peleHn: MpodIeM COXpPaHEHUs IPHPOTHOTO PABHOBECHUS;

yOeX1EHHOCTh B 3HAYMMOCTH OMOJIOTUH /7151 COBPEMEHHOMN LIMBUIIM3ALMU: 00ECIIedeHHsI HOBOI'O YPOBHS Pa3BUTUS MEIULMHBI, CO3/1aHUE
NEPCIEKTUBHBIX OMOTEXHOJIOTHIA, CIIOCOOHBIX PelIaTh PeCypCHBIE MPOOIEMBI Pa3BUTHS YEJIOBEYECTBA, IIOMCKA ITyTEH BBIXO/a U3 INI00ATBHBIX
9KOJIOTMYECKUX MPOo0JIeM U o0ecrieyeHHs Iepexoia K yCTOMYMBOMY pa3BUTHIO, PAllMOHATIBHOMY UCIIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U
(OpMHPOBAHNIO HOBBIX CTAHIAPTOB KHU3HH;

3aMHTEPECOBAHHOCTH B MOJYYCHUH OMOJIOTMYECKUX 3HAHUH B LIE€JISX HOBBIILICHHS 00LIeH KyJIbTypbl, €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH, KaK
COCTaBHOM YacTH (PYHKIIMOHAIEHOW I'PaMOTHOCTH 00ydaronmxcs, popMupyemMoit mpu U3y4eHnr OHOJIOTHH;

HOHUMAaHME CYIIIHOCTH METO/OB MIO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BATh MOTy4aeMble 3HAHUS IS
aHanM3a u OOBSICHEHHUS SIBICHUHN OKPYKAIOIIETO MUPA U IPOUCXOAIINX B HEM U3MEHEHHH, yMEHHE JieslaTh 000CHOBAaHHBIE 3aKII0OYECHHUSI HA OCHOBE
Hay4HbIX ()aKTOB U MMEIOLIUXCS JIaHHBIX C IIeJIbI0 MOJIY4YEHUS T0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTBH CAaMOCTOSTEIBHO HUCII0JIb30BAaTh OMOJIOIrMUECKUE 3HAHUS JUIsl PEILICHUs IPO0OJIEM B PEaJIbHBIX )KU3HEHHBIX CUTYALIUAX;

OCO3HAaHHE LIEHHOCTU HAY4YHOM AEATEIbHOCTH, TOTOBHOCTh OCYILECTBIATH IPOEKTHYIO U UCCIIE0BATENBCKYIO AESATEIbHOCTh HHAUBUAYAIBHO U B
rpymre;

TOTOBHOCTb U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHMIO, K aKTUBHOMY MOJTYYEHHIO HOBBIX 3HAaHUI 110 OMOJIOTHHU B
COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpenmeTHble pe3yabTaThl OCBOEHUS Y4eOHOTO npeameTa «bruosiorus» BKIYaoT: 3HaYUMble 1715 GOPMUPOBAHKS MUPOBO33PEHHUS
00yJaroImuxcst MEeXIUCIUITTIMHAPHbBIE (MEXIIPEIMETHBIE) O0IeHayYHbIE TOHITHS, OTPAXKAIOIIUE LIEJTOCTHOCTh HAYYHOH KapTUHBI MUpa U crieluuKy
METO/IOB IMO3HAHHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, SHEPTHUs, IBJICHHE, ITPOLIECC, CUCTEMA, HAYYHbIN (aKT, MPUHIUI, TUI0TE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, UCCIIEI0BaHNE, HAOIOIeHIE, U3MEPEHHUE, IKCIIEPUMEHT U JIPYTUX ), YHUBEpCaJIbHbIE yueOHble eHCTBUS
(mo3HaBaTeIbHbIE, KOMMYHUKATHBHbIE, PETYIISITUBHBIE), 0OecreurBaroniie GopMrUpoBaHue GYHKIIMOHATBHON T'PAMOTHOCTH U COLIMATIbHOM
KOMITETEHIIMH 00yYaroIuXCsl, CHOCOOHOCTh 00YYaIOLINXCS UCII0JIb30BaTh OCBOSHHBIE MEXIUCIIUITHHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U
YHHUBEpCcalbHbIE yueOHbIE IeUCTBUS B T0O3HABATEIHHON U COLMAIBHOMN MPAKTUKE.

MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHSI IPOrpaMMbI CPETHET0 001Iero 00pa3oBaHUs JOKHBI OTPAXKaTh:

OBi1ageHne yHHBEPCAJTbHBIMH YU4eOHBIMH NIO3HABATEIbHBIMH JCHCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHUeE AeHCTBHUS:

CaMOCTOSITENIbHO (hOPMYITUPOBATH U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh IIPY OCBOEHUH 3HAHUH MPUEMBI JIOTHUYECKOT0 MBIIIUICHUS (aHAJIM3a, CHHTE3a, CpaBHEHUS, Kilaccuukanuu, 00001eHus),
PaCKpBIBATh CMBICII OMOJIOTUYECKUX MOHATUHN (BBLACATH UX XapaKTepHble MPU3HAKU, YCTAHABIUBATh CBSA3H C IPYTMMHU HOHSATHIMM);

OIIPEACIIATD LUENH NEATCIHOCTH, 3aJaBasi IapaMeTpbl U KPUTEPUH UX TOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI IEATEIBHOCTH C TOCTABICHHBIMU
LEJISIMU;

UCIIO0JIb30BaTh OMOJIOTHUECKUE MOHATHA AJIs 00bACHEHMsI (DAKTOB U SABJICHUMN )KUBOM TPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIE, 1€yKTUBHBIE, TI0 AaHAJIOTHH ), BBISBIIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B
paccMaTpUBaeMbIX SIBICHUSX, (OPMYJINPOBATh BHIBOJIbI U 3aKIFOUEHMUS,



MPUMEHSTHh CXEMHO-MO/JICITbHBIC CPEJICTBA JIJIS MPECTABIICHUS CYIIECTBEHHBIX CBSA3EH M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHX 00BEKTaX, a
TaK)Ke MPOTUBOPEUHIA PA3HOTO POJIa, BHIABICHHBIX B PA3JIMYHBIX MH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3pabarbIBaTh IUIAH PEHICHHs MPOOIEMbI C YIETOM aHATM3a UMEIOIUXCS MAaTEPUATbHBIX M HEMaTEPHAILHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3Yy/IbTATOB LEJISIM, OLICHUBATh PUCKU MOCIEACTBUIA NEATEIIbHOCTH;

KOOPJMHHUPOBATH U BBITIONHATEH padOTy B YCIOBHUSAX PeaTbHOr0, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEHICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE IeHCTBHUA:

BJIa/IETh HaBbIKaMH Y4eOHO-HCCIE0BATENbCKOM U MPOEKTHOM 1eATeIbHOCTH, HaBBIKAMU pa3pelieHusl mpo0ieM, CIOCOOHOCTHIO U TOTOBHOCTHIO
K CAMOCTOSITEIILBHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHUSCKUX 3a/1a4, IPUMEHEHHIO PAa3IMIHBIX METOJIOB TIO3HAHHMS;

UCIIONIb30BATh PA3JIMYHbIC BUBI ACSITEILHOCTHU IO MOJYYCHHUIO HOBOTO 3HAHUS, €T0 HHTEPIIPETAIIU, TPEOOPa30BaHUIO U IPUMEHEHUIO B
y4eOHBIX CUTYAIIHSIX, B TOM YHCIIC TIPHU CO3JAHUH YUSOHBIX M COITUAIBHBIX TPOCKTOB;

dbopMUpPOBATh HAYYHBII TUI MBILIUICHUS, BJa/IeTh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUSIMHU H METO/IaMU;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 3a7]a91 B 00pa30BaTECILHON JICATEIIBHOCTH M KU3HEHHBIX CHTYAITHsX;

BBISIBJISITH IIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJM3WpOBaTh 3a7ady, BBIABUTATh TUIOTE3y €€ pelIeHHs, HaXOAWTb AapryMEHTh IS
JTOKA3aTeIbCTBA CBOMX YTBEPKIACHUM, 33]]aBaTh MTAPAMETPhl U KPUTEPHH PEIICHUS;

aQHAIM3UPOBATH MOTYYCHHBIE B XOJI€ PEUICHHS 3a/1a4ll Pe3yNbTaThl, KPUTHUECKH OIICHHBATh UX JIOCTOBEPHOCTH, MIPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX YCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTH II€JICHAIIPABIICHHBII ITOMCK ITEPEHOCA CPEJCTB U CIIOCOOO0B JEHCTBHUS B MPO(PECCHOHATBHYIO CPENy;

YMETh MePEHOCUTH 3HAHUS B TIO3HABATEIbHYIO M MPAKTUYECKYIO 00JIACTH KU3HENEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIC WJEH, MpesiaraTh OPUTHHAIBHBIE MOAXOJbl M PEHICHUS, CTaBUTh MPOOJIEMBbI M 3aJaud, JOMYCKAIOIIUE albTepHATHBHBIC
peteHws.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATLCSA B Pa3IMYHBIX HCTOYHHKAX WH(POpMAIUU (TeKCTe YIeOHOTO MOCOOMS, HAYYHO-TIOMYISIPHON JUTEepaType, OUOJIOTHYSCKUX
CJIOBapsiX M CIPAaBOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHAIM3UPOBaTh HH(POPMAIUIO PA3TUYHBIX BUAOB U (HOPM MpeACcTaBICH U,
KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

dbopMyIHpOBaTh 3alpoChl W MPUMEHATHh Pa3IMYHBIE METOJABI TPH TIOWCKE W OTOOpe Omojornueckord WHQOpManuu, HEOOXOAUMOU st
BBITIOJTHEHHSI YI€OHBIX 3a7a4;

pHOOpeTaTh OMBIT  WCIOJB30BaHUS WH(OPMAITMOHHO-KOMMYHHKATHBHBIX ~ TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPy aKTHBHOTO
MCTIONIb30BaHUS PA3IUYHBIX MIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHMAIBHYIO (OpMy MpeACTaBICHUS OWONOTrHYecKod mHpopMmanuu (cxeMbl, Tpaduku, TuarpaMMbl, TaOJIUIIBI,
PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAy4YHBIH S3bIK B KauecTBE CpeICTBa Mpu paboTe ¢ Ouonormyeckoi MHGoOpManuel: MPUMEHATh XUMHYECKHe, (hu3nueckue u
MaTeMaTHYECKHUEe 3HAKU U CUMBOJIBI, (HOpMYITbl, aO0OpeBHaTypy, HOMEHKIIATYPY, UCIIOJIb30BAaTh U MPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA
HaTJISITHOCTH;



BJIAJICTh HABBIKAMU PACMIO3HABAHUS U 3aIUTH HH(YOPMAINH, HHPOPMALMOHHOM OE30MAaCHOCTH JTMYHOCTH.

OBi1ageHNe YHHBePCAJIbHBIMH KOMMYHHMKATHBHBIMH 1eHCTBUSIMMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIMU BO BceX cepax >KU3HH, aKTUBHO y4acTBOBATh B JUAJIONe WM JUCKYCCHH IO CYHIECTBY OOCYXIaeMON TEMBI
(ymeHue 3a1aBaTh BOIIPOCHI, BHICKA3bIBAaTh CYXACHHSI OTHOCUTENIBHO BBINOJIHEHUS MIPEAJIAraeMoil 3a1auu, YUYUThIBaTh HHTEPECHI U COTJIACOBAHHOCTh
MO3UIUI IPYTUX YyYaCTHUKOB JAMAJIOTa WM AUCKYCCUN);

pacro3HaBaTh HeBepOaJbHBIE CPEICTBA OOIICHHS, MOHMUMATh 3HAYCHHE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX
CUTyallui, yMETh CMsIr4aTh KOH(JIUKTHI U BECTU IEPETOBOPHL;

BJIAJICTh PA3IMYHBIMU CIIOCOOAMH OOIIECHHS U B3aMMOACHCTBUS, IOHUMATh HAMEPEHUS IPYTUX JIFOJCH, MPOSBIATh YBAKUTEIBHOE OTHOIICHUE K
co0eceTHUKY U B KOPPEKTHOM Gopme GopMyIHpOBaTH CBOU BO3PAKEHHUS,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUS C UCIOIb30BAHUEM SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

NOHMMATh W HMCIIOJIB30BATh MPEUMYIIECTBa KOMAHIHON M WHAWBUIYAIBHOW PaOOTHI MPHU PEUICHUH OWOJIOTHYECKOH MpoOiIeMbl, 000CHOBBIBATH
HEO0OXOIMMOCTh MTPUMEHEHHS TPYNIOBLIX (HOPM B3aUMOJICHCTBUS MPU pPellIeHUH YueOHOil 3a1a4u;

BbIOMpATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUI ¢ yUETOM OOLIMX HHTEPECOB U BO3MOYKHOCTEN Ka)K0I0 WiIEHA KOJIJIEKTUBA;

IIPUHUMATH 1IEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBaTh U KOOPAVMHUPOBATH JEHCTBUS 10 €€ NOCTHXKEHUIO: COCTABIIATh IUIAH JIEHCTBUH,
pacrpenenaTb pojik ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYKIaTh pe3yabTaThl COBMECTHOU PabOTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIaJa U KaXJI0T0 YYaCTHUKA KOMaH bl B OOIIMK pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEH C MO3UIIUN HOBU3HbBI, OPUTMHAIBHOCTH, IPAKTUYECKONH 3HAUUMOCTH;

OCYILECTBIISATh O3UTUBHOE CTPATErMUYECKOE IIOBEJIEHHE B PA3JIMYHBIX CHUTYalUsIX, HOPOSBIATH TBOPYECTBO M BOOOpakeHHe, ObITh
MHUIIUATUBHBIM.

OByageHne yHMBEPCAJTBHBIMH PeryJsiTHBHBIMH ACHCTBUAMM:

1) camoopranu3amnms:

UCIIO0JIb30BaTh OMOJIOTHUECKUE 3HAHUSA JJIs1 BBIABJICHUS TPOOJIEM U UX PELICHUS B )KU3HEHHBIX U yYEOHBIX CUTYalUsX;

BbIOMpaTh HA OCHOBE OMOJIOIMYECKUX 3HAHUMN 1IEEBbIE U CMBICIOBbIE YCTAHOBKHM B CBOMX JEMCTBHSX U MOCTYINKax MO OTHOILIEHUIO K >KUBOM
IIPUPOJIE, CBOEMY 370POBBIO U 3JJ0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIFHO OCYIIECTBIISATh [MO3HABATEIbHYIO JESTEIbHOCTb, BBIABIATH MPOOJEMBbI, CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIE 3aJaud B
00pa30BaTeNbHOI 1eATENbHOCTH U dKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIIeHUs MPOOJIEMBbI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPENOYTEH Uif;

JTaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeAMEeTa Ha OCHOBE JIMUHBIX MPEINOYTeHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLIGHUBATh MIPHUOOPETEHHBIN OIIBIT;

CcrocoOCcTBOBaTh (OPMHUPOBAHUIO M TPOSBICHHUIO IIUPOKOH OHPYAMLIMH B pa3HbIX O0OJAcTsIX 3HAHUM, IOCTOSHHO TIIOBBIIMIATH CBOM
00pa3oBaTeNbHBINA U KYIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:



J1aBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIETAM;

BJIQ/IETh HABBIKAMU IO3HABATENbHOI pedIeKCuu Kak OCO3HAHHS COBEPILAEMBIX ACMCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX PE3YyIbTaTOB U
OCHOBAHHUH, HCIIOIB30BaTh MPUEMBI Pe(DICKCHH Il OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHIKEHHUIO;

IIPUHUMATh MOTUBBI U ApIYMEHTBI JPYIUX IIPU aHAIU3E PE3YJIBTATOB JIEATEIbHOCTH;

3) npuHATHE CeOs1 U IPYIrUX:

NpUHUMATD ce0sl, TOHMMAast CBOU HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U ApIyMEHTBI APYTUX [IPU aHAIU3€E PE3YJIBTATOB JIEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO APYTUX HA OIINOKU;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MU C TIO3UIMH JPYTOTr0 YeTIOBEKa.

HNPEIMETHBIE PE3YJIbTATbBI

[TpenmeTHbie pe3yibTaThl ocBoeHus mporpaMmMbl COO no Ouonioruu Ha 6a30BOM YpOBHE BKJIIOYAIOT crielupuyeckue st yueOHOro mpeamMera
«buonorus» HayyHble 3HAHUS, YMEHHUS U CHOCOOBI JEHCTBHI IO OCBOEHHUIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO 3HAHWM, BUABI JEATEIBHOCTH IO
MOJyYEHUIO HOBOTO 3HAHMS U MPUMEHEHHUIO 3HAHUN B PA3IMYHBIX Y4EOHBIX CUTYallUsX, a TAKXKE B PEalTbHBIX KU3HEHHBIX CUTYaIUSAX, CBSI3aHHBIX C
Ouonorueil. B nporpamme nmpeiMeTHble pe3yabTaThl IPEICTaBICHbI 110 TOJaM 00yUYeHHUsI.

[TpeameTrHbIe pe3ynbTaThl OCBOCHUs yueOHoro npeamera «buonorus» ¢ 10 knacce TOMKHbBI OTPAXKATh!

c(OpMUPOBAHHOCTh 3HAHUI O MeCTe W POJM OMOJIOTMU B CHCTEME HAyYHOrO 3HAHMS €CTECTBEHHBIX HayK, B ()OPMHUPOBaHMHM COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpPa U Hay4YHOI'O MUPOBO33PEHUS, O BKJIAJE POCCHUICKUX M 3apyOeKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OMOJIOIHH,
(yHKIIMOHAJIBHOW I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIIeHUs )KU3HEHHBIX 3a71ay;

YMEHHUE PpacKpbIBaTh COJAEp)KaHHE OHOJOTMUECKUX TEPMHUHOB W TOHATHM: >XKW3Hb, KJIETKa, OpraHu3M, Meradoiu3M (OOMEH BEIIEeCTB U
MpEBpallleHHe JHEPruu), TOMEOCTa3 (CaMOperymsius), YpPOBHEBas OpraHM3allds JKUBBIX CHCTEM, CAaMOBOCIPOM3BEICHHE (PErpOIYKIIHS),
HACJIEACTBEHHOCTb, U3MEHYUBOCTD, POCT U Pa3BUTHE;

yYMEHME H3/araTb OMOJIOrMYecKre Teopuu (KJIETOYHasl, XpOMOCOMHAas, MyTallMOHHAs!, LIEHTpaJlbHas JOorMa MOJIEKYJISIPHON OHMOJIOrMH), 3aKOHBI
(I'. Menpnens, T. Moprana, H. 1. BaBunoBa) u y4deHus (0 IEHTpax MHOT0O00pa3us M NMPOUCXOXKICHHUS KyIbTypHBIX pacteHuil H. V. BaBuiosa),
ONPENENATh IPAHUIIBI UX IPUMEHUMOCTH K )KUBBIM CHCTEMAM;

yYMEHUE BJIaJeTh METO/IaMU HAyYHOT'O MO3HAHUS B OMOJIOTHH: HAOIIOIEHHE U ONTMCAHUE KHUBBIX CHCTEM, IPOLIECCOB U SIBIICHUH, OpraHu3anus u
IPOBE/IEHUE OMOJIOTUYECKOr0 SKCIEPUMEHTA, BBIIBI)KEHHE TMIIOTE3bl, BBIIBICHHUE 3aBHCHMOCTH MEXJYy HCCIEIyeMbIMH BEIWYMHAMHU, O0BsICHEHHE
MIOJIYYEHHBIX pE3yJbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX IIOHATHH, TEOPUH M 3aKOHOB, YMEHHE JI€JaTh BBIBOJbI HAa OCHOBAHWM IOJTYYEHHBIX
pE3yNbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBbIE NPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT M IYKAPHUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB,
0COOEHHOCTH TPOLIECCOB: OOMEHa BEIIECTB M MPEBpAIIEHUS PHEPTUU B KJETKe, (OTOCHHTE3a, IUIACTUYECKOIO M JHEPreTHYecKoro obOMeHa,
XEMOCHHTE3a, MUT03a, Mei103a, OIUIOA0TBOPEHUS, Pa3MHOXKEHHU S, UHIUBUAYAIBHOTO Pa3BUTHS OpraHru3Ma (OHTOT€HE3);

YMEHUE NMPUMEHSATH MOJTy4YE€HHBIC 3HAHUS IS OOBSCHEHHUS OMOJIOTHUECKUX INPOLIECCOB U SBICHHM, U MPUHATHS MPAKTUYECKUX PEIICHHUN B
MOBCEIHEBHOM JKM3HM C IIeJIbI0 oOecreueHusi 0e30MacHOCTH CBOETO 3/10POBbSI U 3/I0POBBSI OKPYKAIOIIMX JIIOJIEH, COOJIIO/IEHUSI HOPM TPaMOTHOTO
MOBEJICHUS B OKPY)KAIOIICH MPUPOTHON cpefie, TOHUMaHue He0OX0IMMOCTH MCTIOIb30BAHMSI JOCTHKEHUN COBPEMEHHON OMOJIOTHU U OMOTEXHOJIOTHI
JUISl pallMOHAJIBHOTO TPUPOAOIIOIb30BAHHS;



YMEHHUE peulaTh 3JIeMEHTapHbIe TeHETHYECKUE 33]]a4i HA MOHO- M IUTHOPHIHOE CKpEIIMBaHKe, CIEINIEHHOE HACIE0BAaHHUE, COCTABIIATh CXEMbI
MOHOTHOPHUIHOTO CKPEIIMBAHUS JUTSI TPEICKa3aHusl HACJIe0BaHUS IIPU3HAKOB Y OPTraHU3MOB;

YMEHUE BBITIOJIHATH Ja00paTOpHbIE U MPaKTHUECKue paboThl, COOMI0AATh MpaBuiia MpU padboTe ¢ ydeOHBIM U TaOOPaTOPHBIM 000PYI0BaHHEM;

YMEHHUE KPUTHUYECKU OIICHWBATh U MHTEPIIPETUPOBATh HHPOPMALIMIO OHOJIOTUYECKOTO COJICPIKAHHSI, BKITFOUAIOIIYIO IICEBJOHAYYHbBIC 3HAHUS W3
pa3IMYHBIX UCTOYHHMKOB (CpeACTBAa MaccOBOW MH(pOpPMALUU, HAYYHO-TIOMYJIIPHBIE MaTepHaibl), STHUECKUE aCIIeKThl COBPEMEHHBIX MCCIIETOBAaHHIA B
OHoJIOTNH, MEHUIINHE, OMOTEXHOJIOTHH;

YMEHHUE CO03/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIIeHHUs, 000011as ONoIOrnYecKyr0 HHPOPMALUIO U3 HECKOJIbKUX HMCTOYHHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATHWHBIN ammapar OHOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTO npenmera «buonorus» ¢ 11 Knacce NOIKHBI OTPAXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECTE W POJIM OUOJOTMH B CHCTEME HAay4yHOrO 3HAHHS €CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUPa U HayYHOT'O MHUPOBO33PEHUS, O BKJIAJC POCCHICKUX M 3apyOSKHBIX YUEHBIX-OHOIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIMOHATIBHON IPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 33]1a4;

YMEHHUE PACKPBIBATH COJICPKAaHHE OMOIOTUIECKAX TEPMUHOB M TIOHSATHIA: BHUI, OIS, TEHO(POH, BOIIONHS, JBIKYIIUE CHIIBI ((PaKTOpbI)
9BOJIIOIUH, MPHUCIIOCOOJICHHOCTh OPraHU3MOB, BHJI000pa30BaHKE, YKOJIOTHYECKUE (AKTOPBI, IKOCUCTEMA, MPOAYICHThI, KOHCYMEHTBI, PEIYIICHTHI,
LEMY MTUTaHUs, SKOJIOTUYECKas MupaMuia, onoreoreHo3, ouocdepa;

yYMEHUE u3j1aratb OMOJOrHYeckre Teopuu (IBotolnoHHas Teopus Y. JlapBuHa, CHHTETHYECKasi TEOPHsI 3BOIOLNNI), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoapimeBoro cxonacrtsa K. M. bapa, uepenoBanus riaBHbIX HampaieHuil u myrteid sBomounu A. H. Ceepuosa, yuenus o Ouochepe B. U.
Bepnaackoro), onpeaensTh rpaHUIbl UX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHHUE BJIaJIETh METO/IaMU HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOIEHUE M ONMCAHHE KUBBIX CHCTEM, TIPOIIECCOB U SBIICHHI, OpTraHU3alUs U
IpOBE/IEHUE OMOJIOTMYECKOI0 SKCIEPUMEHTA, BBIAB)KEHHE THUIIOTE3bl, BBIABICHHUE 3aBUCHMOCTH MEX]y HCCIEIyeMbIMH BEIUYMHAMHU, OOBSICHEHHUE
MOJTYYCHHBIX PE3YyJIbTAaTOB, HCIIOJB30BAaHHBIX HAYYHBIX TIOHSATHIA, TEOPHA W 3aKOHOB, yMEHHE JelaTh BHIBOJBl Ha OCHOBAHWHU IOJyYEHHBIX
pe3yibTaToB;

YMEHHUE BBIJEIATh CYNIECTBEHHBIC IPH3HAKK CTPOCHUS OHMOJIOTUYECKHX OOBEKTOB: BHIOB, IMOIYISAIUH, MPOIYIEHTOB, KOHCYMEHTOB,
pEeIyLIeHTOB, OMOreoleHO30B U YKOCHCTEM, OCOOCHHOCTH IPOIIECCOB: HACIEICTBEHHONH M3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BHA000pa30BaHMUS,
NPUCIIOCOOJICHHOCTH OPraHU3MOB, JCUCTBHUS SKOJOTUYECKHX (AKTOPOB HA OPTaHM3MEI, MEPEHOCa BEMIECTB W TMOTOKA SHEPTHH B IKOCHUCTEMAX,
AQHTPOIIOT€HHBIX U3MEHEHU B SKOCUCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTa BELIECTB M OMOT€OXMMHUYECKHUX IIUKIJIOB B Onochepe;

YMEHUE NPUMEHSATh MOJTyuYeHHbIE 3HAHUS Ui OOBSICHEHUs OMOJOrMYECKHX IMPOLECCOB U SBICHUH, I MPUHATUS MPAKTUYECKUX PELICHUN B
TIOBCEHEBHOM JKU3HU C IIENBI0 O00ecledeHns: 0e30IacCHOCTH CBOETO 370POBBS M 3JI0POBBSI OKPYXKAIOIINX JIFOJIEH, COONIOIEHHSI HOPM TPaMOTHOTO
NOBEJICHUS B OKpYXKaoLIell NpUpOAHON cpele, MOHMMaHUE HEOOXOJMMOCTH HCHOJIb30BAHUS JOCTHKEHHH COBPEMEHHOH OWONOTHH JUIs
paMoOHATEHOTO IPUPOAOTIOIH30BAHNUS;

YMEHUE pelaTh 3JeMEeHTapHble OMOJIOTHYECKHE 33/1a4H, COCTABIIATh CXEMBbI IIepeHOca BELIECTB U SHEPTUH B dKOCHCTEeMax (LIeMU MUTaHK);

YMEHUE BBHITIOJIHATH JIA0OPAaTOPHBIC U MTPAKTUYECKHE PAOOTHI, COOMI0ATh MIpaBuiIa Mpu padoTe ¢ yueOHBIM U JIA0OPAaTOPHBIM 00OPYIOBAHHEM;

YMEHUE KPUTHUYECKU OIICHWBATh U MHTEPIIPETUPOBATh MHPOPMALINIO OMOIOTHYECKOTO COJCPKAHMUS, BKIIOYAIOIIYIO NICEBAOHAYYHbIC 3HAHUS U3
pa3IMYHBIX WCTOYHHUKOB (CPEICTBAa MAacCOBOW WH(OpPMANNW, HAayYHO-TIOMYJSPHBIC MaTepHalbl), paccMaTpUBaTh TJIOOATBHBIE HSKOJIOTUYCCKHE
po0IeMbl COBPEMEHHOCTH, (POPMUPOBATH MO0 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;



YMEHHUE CO03/1aBaTh COOCTBEHHbBIC NMMCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001Ias OHoNIOrnYeckyro HHGHOPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,
IPaMOTHO MCIOJIb30BaTh MOHATUHHBIN anmnapar OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM K I (uudpossbie)
n/n MPOrpamMMbl Bcero 0; TPOILHBIC pﬁaKT"quK"e o0pa3oBaTe/ibHbIE
padoThl padoTbI pecypebi
bu6mmoreka [IOK
! bronorns kak Hayka 2 05 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
2 JKuBbI€ CUCTEMBI U KX OpraHu3anus 1 1 https://m.eds00.ru/7f41c292
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 IKHSHEACATSNEHOCTS KIICTKH 6 https://m.edsoo.ru/7f41c292
5 PazMHOkeHUE 1 MTHANBUAYATbHOE pa3BUTHE 5 1 bubnmnoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTE 1 UBMEHUYNBOCTD 8 15 bu6mmoreka [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHI https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
8 Peseparioe Bpems . . https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4



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







IHOYPOYHOE IINTAHUPOBAHHME 10 KJIACC
KounuecTBo yacos

JIeKTPOHHBbIE HU(POBHIE

Ne T Jara usyyenus 6
/i €Ma ypoka Beero Kontpoiabubie IIpakruyeckue 10a 106 oopa3oBaTeJIbHbIC
padoThI padoThI pecypcbl
bub6nmoreka [IOK
1 buosnorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
bubmuoreka [{OK
2 CraproBaz markocTika . 05 https://m.edso0.ru/863e6122
buonornyeckue cUCTEMEI,
MIPOLIECCHI U UX U3YYCHHE
MeTo 161 TO3HAHUS KUBOH
3 npupoasl. [IpakTuueckas 1 1 bubnnorexa [JOK
pabota Ne 1 «Mcmonb3oBaHue https://m.edsoo.ru/863e6564
pa3IMYHBIX METOOB IPU
M3y4YeHUN OMOJIOTHYECKUX
O00BEKTOBY
4 XHUMUYECKUH COCTaB KICTKH. 1 bu6mmoteka IIOK
Boja u MuHepasbHbIE COJIU https://m.eds00.ru/863e674e
5 benku. CocTaB u cTpoeHune 1 bubmuoreka [IOK
0enkoB https://m.edso0.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK
KaTAIMTHYECKOU aKTUBHOCTH ' https://m.edso00.ru/863e6b72
(dbepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTaaasbl)»
bubnmorexa LIOK
! YreBoEL. JIHIHAEL . https://m.edso0.ru/863e6870
8 Hyxnennossie kuciaotsl. ATO 1 bubmorexa LIOK

https://m.edso0.ru/863e6d5c¢
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I/ICTOpI/IH N MCTOABI U3YUYCHUIA

bub6nmoreka [IOK

d kierku. Knerounas teopust https://m.eds00.ru/863e6e88
10 Knerka kak nenocrHas xuBas
cucremMa
CtpoeHne 3yKapuoTHYECKOM
kietku. JlabopaTopHas pabora
No 2 ((I/ISYHCHI/IeUCTpOCHI/I}I Bubmmotexa IOK
11 I;HGEOK p agTeHHH’ JKUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
PHOOB K HAKTCPHH TOA https://m.eds00.ru/863e716¢
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OITMCAHUE)»
12 OOMeH BelIecTB UiIn bubnuorexa [{OK
MeTaboInu3M https://m.eds00.ru/863e766¢
bu6nunorexa LIOK
13 | Porocmmes. Xemocunres https://m.eds00.ru/863e7c98
. bubnnorexa [JOK
14 Omuepremmecknii obmen https://m.edso0.ru/863e7aae
JKu3HEeHHBIN UKIT KIETKH.
Jenenue knerku. MuTos.
TOpHas Ta Ne
iy | g o o3 B LOK
https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKA KOPEeIIKa
JTyKa Ha TOTOBBIX
MHUKPOTIpeIiapaTax
16 buocunres 6enka. Peakmms but6mmorekxa [IOK
MaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e
17 Tpancnsus — 6HOCUHTE3 bubmuorexa [IOK
Oenka https://m.eds00.ru/863e796e
18 Hexnerounsie popmbl sxu3HU bubnuoteka [JOK
— BHPYCHI https://m.eds00.ru/863e7540
19  ®dopmbl pa3sMHOXKEHHS bubnuoreka [JOK
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OpPraHu3MOB https://m.edso00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuorexa [JOK
20 | Metios https://m.edso0.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
ITIOJIOBBIX KJICTOK.
O11o10TBOpEHHE.
bubnunoreka LIOK
21 | Jlaboparopuas paGora Ne 4 0.5 https://m.edso0.ru/863e81b6
«I/I3yquI/Ie CTPOCHHUA ITOJIOBBIX
KJIICTOK HA I'OTOBBIX
MUKpOIIpEIaparax»
29 NunuBunyansHOE pa3BuTHe bu6nunorexa LIOK
OpraHU3MOB https://m.eds00.ru/863e8436
23 | mammorsonmoor BuGmorexa LIOK
A https://m.edso0.ru/863e86f2
HN3MCHYHNBOCTHU
2 | oaeemsamn: ogaraKos BuGamorexa LIOK
I P ' https://m.edso0.ru/863e8878
MOHOI‘I/I6pI/I,[[HOC CerH_[I/IBaHI/Ie
s |maneeoe s Bumoresa LOK
https://m.edso0.ru/863e89a4
HaCJICIOBaHUS HpI/I3HaKOB
CI_ICHJ'ICHHOC HaCJICAOBAHUC
npu3HakoB. JlabopartopHas
26 gZS}(:;:TJ:”QFOS;;E)SI?:::I{;}:HJIHOFO 05 bubmmorexa LJOK
' https://m.edso0.ru/863e8c60
U AUTUOPUHOTO CKPEIIMBAHUS
y 1p030(HIIbI Ha TOTOBBIX
MHKpOIIpenapaTax»
7 | novemma o Bacreesans Bumoresa LOK
p » Il https:/m.eds00.ru/863e8c60
I10JIOM
28  V3MEHYMBOCTb. 0.5 but6mmoreka [IOK
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Henacnencrsennas
M3MEHUYUBOCTh. JlabopaTopHas
paborta Ne 6. 3yueHue
MOIU(PUKATTIOHHOM
W3MEHYUBOCTH, IOCTPOCHUE
BapHUAIOHHOTO psija U
BapHallMOHHOW KPUBOM»

https://m.edso0.ru/863e8efe

Hacnencrsennas
M3MEHUYUBOCTH. JlabopaTopHas
. bubnunoreka LIOK
29 pabota Ne 7. «AHanmu3 MyTanuii 1 0.5 hitps://m.edsoo.ru/863e8efe
y IpO30(HIIBI HA TOTOBBIX
MHUKpOIIperapaTax
bubmuoreka [{OK
30 | Tenernia enoBexa 1 https://m.edso00.ru/863e8d78
PesepBubIil ypok. O6006111eHIE
31 o teMe «HacnencTBeHHOCTD U 1
W3MEHYUBOCTH OPTaHU3MOB)
32 Cenekus Kak HayKa ¥ IpoLECC 1 bubmiorexa LJOK
I K pol https://m.edso0.ru/863e9214
Nero o BuSorea 10K
33 )KI/IBO”lL“IHI)IXp BHOTeXHOTOMIS KaK 1 https://m.edso00.ru/863e9214
’ https://m.eds00.ru/863e9336
OTpaciib MPOU3BOJICTBA
34  TIpomexxyTo4Has aTTeCTaIHs 1
OBIIEE KOJIMYECTBO YACOB 34 4

[10 ITIPOT'PAMME
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KoauuecTBO 4acoB

11 kJacce DJIeKTPOHHDIE
Ne Hara uudposeie
KonTpoabubie IIpakTuuyeckue
n/n Tema ypoka Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypes:
1 DBOJIIOLUS U METOJIbI €€ U3YUEHHUSI. 1 bubnmorexa LOK
https://m.edso0.ru/863ea20e
5 Hcropust pa3BuTUs peACTaBICHUI 1 bubnuorexa [JOK
00 3BOTIOLIUU https://m.edso0.ru/863e9570
3 BxomHast koHTposibHAs paboTa. 1 1
TectupoBanue.
bu6mmoreka [JOK
4 Muipososmowsts 1 https://m.edsoo.ru/863e9cle
[Momynsmus Kak dIeMeHTapHAs
€IMHUIIA BUJIA U DBOJIIOIUH.
5 H112160p1:TopH)1212 pabora Jﬁg 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHUIOY
BIDKYIITUE CHIIBI (3JIEMEHTapHBIC
6 él)aKTO}I’)III:II) 3BOJ‘IIOH(I/II/I. ECTeCfBeHHBIﬁ 1 bubmmorexa LIOK
https://m.edso0.ru/863e9da4
0oTOOp U ero GOPMEI.
PesynbTathl 3BOIIOIUY:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BHU1000pa3zoBanue. JlaboparopHas 1 05 bubnmnoreka [JOK
pabota Ne 2 «Onucanne https://m.edsoo.ru/863e9fde
MPUCTIOCOOTICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIJIbHOTO XapaKkTepa»



https://m.edsoo.ru/863ea20e
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Hanpasnenus u nmytu

bubmuoreka [JOK

8 MaKpO3BOJIIOLIUH. https://m.edso00.ru/863e9cle
9 HeobpaTumocTs 3BOMIONINAN
10 Hcropust )xu3HU HA 3eMiie 1 METO/IbI
e€ u3yueHus
11 ['unore3bl NpoucxX 0k AEeHUS )KU3HU Ha bubmumoreka [IOK
3emie https://m.edso0.ru/863ea5a6
12 Pa3BuTue )u3HU HA 3emiie 10 3paMm U bubmuorexa [JOK
nepuoaam https://m.edso0.ru/863ea6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIHHOTO U KUBOTHOTO MHPA.
13 [TpakTuueckas paborta Ne 1 05 bubnunoreka [JOK
«3y4eHne UCKONIaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
PACTCHHIA U KUBOTHBIX B
KOJUIEKIIHSAX»
CoBpeMeHHas cuctema
14 OpPraHUYECKOTO MUPA. JBOJIFOIHS bubmmorexa LIOK
https://m.edsoo.ru/863ea48e
YyelnoBeKa (aHTPOTOTeHE3).
15 [ToryronoBasi KOHTpoOJIbHAS padoTa.
TectupoBanue.
16 JBmxyiiue cuitbl (pakTopsi) bubnuorexa [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJIMH IBOIIOIUH
4eJI0BeKa
18 Yenoseueckue pacsl U NPUPOIHBIE bubnuorexa [JOK
aZlanTanuy 4ejI0BeKa https://m.edsoo.ru/863eaea2
19 PesepBHbIil ypok. O0001IeHHE 11O

TeMe «BO3HUKHOBEHUE U PasBUTHUC



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

JKA3HU HA 3eMiie»

20 DKOJIOTHS KaK HayKa
Cpenpl 00uTaHus U HKOJIOTHYECKUE bubnmoreka [JOK
21
(bakTopsI https://m.edsoo.ru/863eafec
AlGuotnueckue GpakToOpHbI.
Jlaboparopnas pabota Ne 3.
«Mopdonoruaeckne 0COOEHHOCTH
. bubnuorexa [JOK
22 pacTeHUH U3 pa3HBIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanusny. JlabopatopHas padora Ne
4. «BiusiHue cBeta Ha POCT U
pa3BUTHE YEPCHKOB KOJICYCa»
bu6mmoreka [IOK
23 b
MOTHHECKHE (aKTOPEI https://m.edso00.ru/863eb348
DKONIOTUYECKUE XapaKTEPUCTUKU
nonyisiiun. [Ipaktudeckas padora
24 No 2 «IToacuér nnotHOCTH 0.5
TIOTYJISIIIUE Pa3HBIX BUIOB
pacTeHuin»
o5 Coo0b1ecTBa OpraHu3MoB — bubnnorexka [HOK
OMOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnmnoreka [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENN YKOCUCTEMBI.
27 DKOJIOTUYECKUE TUPaMUIbl bubmorexa HOK
_ DaMHBL. https://m.edso00.ru/863eb5fa
CsoiicTBa 3xocucteM. Cykueccus
28 [IpupoHbIe 5KOCUCTEMBI
29 AHTpPOTIOTEHHBIE YKOCUCTEMBI
30 buocgepa — rinobanbHas bubmmorexa LIOK



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

JKOCUCTEMA 3EMITA

https://m.edsoo.ru/863ebb5e

3aKOHOMCpHOCTI/I CYHICCTBOBAHUA

bu6mmoreka [IOK

31 6uochepsl 1 https://m.edso0.ru/863ebd16
32 YenoseuecTBo B Onocdepe 3emian 1
33 CocymiecTBoBaHUE TPUPOJIBI U 1 bubnunoreka [HOK
4yeJ0BeYecTBa https://m.edsoo.ru/863ebale
34 [TpomexyTouHast UTOrOBast 1
arrectanus. TecTupoBaHue.
OBIIEE KOJIMYECTBO YACOB I10 34 5

I[TPOT'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

« BUOJIOT'UA. OBIIAA BUOJIOT'UA . 10 KITACC. / CuBornazor B.1.,
Aradonona 1.b., 3axaposa E.T. / AkunonepHoe o6mectBo «3maTenscTBO
«dpoda», M., 2019 r.

* BUOJIOI'MA. OBIIAA BUOJIOI'MA. 11 KITACC / Cusornasos B.A.,
Aradonona 1U.b., 3axaposa E.T. / AkunonepHoe o6miectBo «3naTtenscTBo
«dpodar, M., 2019 r.»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

bubmunoreka I{OK https://m.edso00.ru/863e5538

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPChHI CETU
UHTEPHET

bu6morexa IIOK
https://m.edsoo.ru/7f413368
https://ege.sdamgia.ru/
HTTPS://RESH.EDU.RU/
HTTPS://WWW.YAKLASS.RU
HTTPS://SKYSMART.RU
https://interneturok.ru/
https://foxford.ru/wiki/biologiya/






