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MOSICHUTEJIBHASA 3AITMCKA

ITpn paspaborke mporpammsl 10 OHOJOTHH TEOPETHYECKYIO OCHOBY JUIS ONPEACICHHS IIOAX0A0B K (OPMHUPOBAHHIO
cojepkanusi  ydeOHoro  mpeamera  «buomormsi»  coctaBmiM:  KoHUenTyansHble — mojoxeHus PIOC  COO o
B3aHMOOOYCIIOBIICHHOCTH IIEJIeH, COAEpKaHUs, pe3yNbTaToB OOydeHHS W TpeOOBaHUII K YPOBHIO ITOJTOTOBKH BBIITYCKHHKOB,
MOJIOKEHUA 00 OOIMHUX MeNIX W NPUHIHIAX, XaPaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CpEIHEro o0Imero
obpazoBanus B Poccuiickoit denepanuu, a Takke TOJIOKEHUS O clienn(prKe OMOJIOruy, e€ 3HaUeHUN B TO3HAHUH KHUBOH PUPOIBI
n 00ecleueHNH CYIIECTBOBAaHUS deJoBedeckoro obmiectBa. CorimacHO Ha3BaHHBIM IIOJIOKEHHSAM, OMNpEHETICHBI OCHOBHEIC
(YHKIHHU IPOTpaMMBI IO OMOJIOTHH U €€ CTPYKTYypa.

[Mporpamma mno Ouosioruu AT MpeacTaBICHHE O LENsX, 00 oOuiei crpareruu oOy4eHHs, BOCIHTAHUS M Pa3BUTHS
oOyyJaromuxcsi cpeiacTBaMu ydeOHoro npenmera «buonorus», ompexnenseT o0s3aTeIbHOE INPEIMETHOE COJCpIKaHHE, €ro
CTPYKTYPY, paclpeiesicHue MO pas3feiaM W TeMaM, PEeKOMEHIYeMYIO MOCIeNOBaTeNFHOCTh M3yYeHHS Y4eOHOTO Marepmaia C
y4ETOM MEXKIIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBS3€i, JIOTMKH 00pa3oBaTeNbHOrO IIPOLecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaroIuXCS.

B mporpamme 1o OHONOTHMH TaKkKe YYUTHIBAIOTCS TPeOOBaHWSA K IUTAHUPYEMBIM JHMYHOCTHBIM, METalpeAMETHBIM U
MPEeIMETHBIM pe3yibTaTaM oOydeHHss B (OpPMHPOBAaHMHM OCHOBHBIX BHAOB YYEOHO-TIO3HABATCIBFHOU EATEIHHOCTH/YUEOHBIX
JIEHCTBUN 00YUAIOIIMXCS IO OCBOSHHIO CO/IEPIKAHUS OHOIOrMYECKOTr0 00pa30BaHMsI.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BBIHf YPOBEHB) pealU30BaH MPUHIMII MIPEEMCTBEHHOCTH B M3yUCHHU
Ouonorum, Onaromaps 4eMy B HEW HpOCMAaTpUBACTCS HANPABICHHOCTh HAa Pa3BUTHE 3HAHWH, CBA3aHHBIX C (OPMHPOBAHHUEM
C€CTCCTBCHHO-HAYYHOI'0O MHUPOBO33PCHHA, HEHHOCTHBIX OpI/IeHTaHI/Iﬁ JIMYHOCTH, 3KOJOIMYCCKOro MbIIIJICHUA, Hpe[[CTaBHeHI/Iﬁ (0]
30POBOM 00paze >KM3HH M OEpeKHBIM OTHOLICHHWEM K OKpYyXKarolleil mpupomHoil cpepe. IloaTomy Hapsny ¢ u3ydeHHEM
00IIeOMOIOTHISCKUX TECOPHH, a TAK)KE 3HAHUH O CTPOCHUH JKUBBIX CHCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX IPOTEKAIOIINX
B HUX IMPOILECCOB B IPOTrpaMmMe 1o 6I/IOJ'IOFI/II/I YACJICHO BHUMAHUC UCIIOJIB30BAHUIO MOJYYCHHBIX 3HAHUH B HOBCCI[HeBHOI\;I JKU3HU
JUIl  pelIeHUs] TPUKIAIHBIX 3aJad, B TOM 4YHCIe: NpO(WIAKTHKM HAacJIeJCTBEHHbIX 3a00J€BaHUN YeNOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYIBTHPOBAaHUSA, OOOCHOBAaHHUS AKOJOTHYECKH IIeNIECOO0Pa3HOTO TOBEICHUS B OKPYXAIOMIEH HpPUPOIHON
cpene, aHaJHM3a BIMSAHUS XO3SMCTBEHHOH IESITEIHHOCTH YEIOBEKAa HA COCTOSIHHE ITPHUPOMHBIX U HMCKYCCTBEHHBIX IKOCHCTEM.
YcuneHne BHUMaHUS K TPHUKIATHON HANpaBICHHOCTH ydeOHOro mpenmera «buomorus» MIpoOAMKTOBAHO HEOOXOAMMOCTBHIO
oOecrieueHHs YCIIOBHH JUIS pEMICHHS OJHOH W3 aKTyallbHBIX 3a/lad IIKOJBHOTO OHOJOTMYecKOro oOpa3oBaHUsSI, KOTOpas
mpearnoiaraeT (GOpMHPOBaHUE y OOYYArOIIUXCS CIIOCOOHOCTH aJalTHPOBAaThCS K M3MCHEHUSM TUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOTO MHPA.

buonorust Ha ypoBHe cpemHero odmiero obpa3zoBaHHs 3aHUMAaeT BakHOoe Mecto. OHa oOecrmieunBaeT (HOPMHUPOBAHHE Y
00yJaromuxcs MpeCTaBICHU 0 HAyYHOH KapTHHE MHpPA, PACIIUpsieT U 0000IIaeT 3HAHUS O KUBOU MPUPOJE, € OTIUIUTEIEHBIX
MPU3HAKaX — YPOBHEBOW OPTaHHU3AIMU U SBOIIOIUH, CO30aéT YCIOBHS IS MMO3HAHUS 3aKOHOB JKUBOW MPHUPOJIBI, POPMUPOBAHHS
(YHKIIMOHAIBHON IPaMOTHOCTH, HaBBIKOB 3JJ0POBOTO M 0€30MacHOr0 00pasa JKU3HH, HKOJIOTHYECKOTO MBIIIICHHS, [IEHHOCTHOTO
OTHOIICHHS K KHBOH MPHUPOJIC U YETIOBEKY.

Bonpmioe 3HaueHWe OWOIIOTHS MMEET TakXKe U PElICHUS BOCHHUTATEIBHBIX W PA3BHBAIONIMX 33/a4 CPETHETO OOIIero
oOpa3zoBaHus, colMaiM3alMu oOydvaromumxcs. M3yueHue Ouosormu  oOecrieyrMBaeT  ycioBHs Uit (DOPMHPOBAHUS
HWHTCJUICKTYAJIbHBIX, KOMMYHUKAITUOHHBIX W I/IH(i)OpMaHI/IOHHBIX HaBBIKOB, 3CTETHYECKOM KYJIBTYPHI, CHOCO6CTByeT HUHTETrpann
OMOJOTMYECKUX 3HAHWH C NPEACTAaBICHUSMH M3 JIPYTHMX Y4eOHBIX NPEIMETOB, B YacTHOCTH, (M3MKH, XUMHH M Treorpadum.
HasBaHHbIE MOJIOKEHHS O TpelHa3HaYeHUH Y4eOHOro mpeamMera « BHONOTHs» COCTABHUIM OCHOBY JUIS ONPEACICHUs MOJXO0J0B K
0TOOPY M CTPYKTYPHPOBAHHIO €T0 COJEPIKAHUSI, MPEACTABICHHOTO B MTPOrpaMMe 1o OUOJIOTHH.

Otbop comepkaHust ydeOHoro mpeamera «buonorms» Ha ©0a30BOM ypOBHE OCYHIECTBIEH C  ITO3HMIUH
KyJIbTYpOCOOOPa3HOTO I10JIX0/1a, B COOTBETCTBHH C KOTOPHIM OOYYaromIiecs: JOJDKHbI OCBOUTH 3HAHUS U yMEHHMS, 3HAUNMBbIE JIS
(dbopmupoBanus 00IIEH KyJIbTYpHI, OMNPEACISIONINE aJCKBAaTHOE TOBEACHHE YeJOBeKa B OKPYIKAIOIIEW NPUPOTHON cpene,
BOCTpEOOBaHHbIE B IOBCEAHEBHOM KM3HU W INPaKTHUECKOH JesrenbHocTH. Ocoboe MecTo B 3TOW cuCTeMe 3HaHWI 3aHMMAlOT
JJIEMEHTHI COJIEPXKAHUSL, KOTOPBIE CIIYXKaT OCHOBOH /st (GOPMHUPOBAHMS NPEICTABICHUH O COBPEMEHHOIH €CTeCTBEHHO-HAYyYHOU
KapTHHE MHpa U HCHHOCTHBIX OPUCHTAUAX JINYHOCTH, CHOCO6CTBy}OHH/IX TyMaHU3a1unu OHMOJIOTHYECKOTO 06pa3OBaHI/IH.

CTpyKTypHpOBaHHE COJEpXKAaHUSI Y4eOHOro Marepuajia B MpOrpaMMe I10 OHOJIOTMH OCYHIECTBICHO C Yy4YE€TOM
IIPUOPHUTETHOTO 3HAYEHWs 3HAHUH 00 OTIMYNTEIBHBIX OCOOCHHOCTSIX XMBOHW IPHPOIBI, O €€ YpOBHEBOH OpraHHM3allMh |
SBOJIIOIMHA. B COOTBETCTBHM C 3THM B CTPYKType y4ueOHOro mpeamera «bHONOTHS BBIOENCHBI CICIYIOIINE COAEP)KATeIbHBIC
muann: «buomorns kak Hayka. Metonel Hay4gHOro mo3HaHWA», «Kierka kak Owmojormueckas cucremay, «OpraHmsM Kak
Ouosornueckas cucremay», «CrucremMa 1 MHOrooOpa3ue OpraHMYecKOro MHUpay», «IBOJIIOLHS KUBOW MPUPOIBD», «IKOCHCTEMBI U
NPUCYILUE UM 3aKOHOMEPHOCTH.

Lems m3ydeHus ydeOHOTOo mpenmera «buomorms» Ha 06a30BOM ypOBHE — OBIAICHHE OOYYAIOIIMMUCS 3HAHUSAMH O
CTPYKTYPHO-(pyHKIIMOHAIFHOW OpraHU3allHy KUBBIX CHCTEM Pa3HOTO paHra W MPHOOpETeHNE YMEHUH HCIOIB30BATh 3TH 3HAHUA
JUISl TPaMOTHBIX JICHCTBHI B OTHOLICHUH OOBEKTOB )XKUBON MPUPOABI U PELICHUS Pa3IMYHbIX )KU3HEHHBIX IPOOJIEM.

HocTmwkenne menn wu3ydeHus ydeOHoro mnpeamera «buomorms» Ha 0a30BOM ypOBHE O00€CIEUHMBACTCS PEUICHUEM
CIIEIYIONINX 3a/1a4:



OCBOGHHE OOYYarONIMMHUCS CHCTEMBbl 3HAaHMH O OHONOTMYECKMX TEOPHSX, YUCHHAX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
THIIOTE3aX, MpaBWilaX, CIy)XKallMX OCHOBOW JuIs ()OPMHUPOBAHUS IPEJCTaBICHUH O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/laX HAy4HOTO IIO03HaHMS, CTPOCHHH, MHOT00Opa3MM N OCOOCHHOCTSIX MHMBBIX CHCTEM pa3HOTO YPOBHS OpraHHU3aLlUH,
BBIJAIOLINXCS OTKPBITUSIX M COBPEMEHHBIX NCCIIEJOBAaHMAX B OMOIOTHH;

(opMupoBaHue y 00ydJaroIIXCsl TO3HABATEIbHBIX, MHTEIIEKTYalbHBIX X TBOPYECKUX CIIOCOOHOCTEH B MpOLECCce aHAIHN3a
JIAaHHBIX O MYTSX Pa3BUTHUs B OWMOJOTMH HAYYHBIX B3IVISJIOB, MJEH M MOJXOJOB K M3YYEHHIO JKHMBBIX CHCTEM DPa3HOTO YPOBHS
OpTaHM3aIIH;

CTaHOBJICHHE y OOydYarommxcs oOmed KyabTypbl, (YHKIHOHATHHOM TPAMOTHOCTH, pa3BUTHE YMEHHH OOBACHATH U
OLICHUBATh SIBJICHUS OKPYXKAIOIIEro MHUpa XHUBONH HPUPOABI HA OCHOBAaHUHM 3HAHMNH U OMNBITA, MOIYYEHHBIX NPU H3yUYEHHUU
OMOJIOTHH,

¢dopMupoBaHue y OOYYalOIIMXCS YMEHHWH WIUIIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKHX 3HAHWH B MPAKTHYECKOM
JIeSITEIIbHOCTH YeJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH 1 arpoOMOTEXHOJIOTHIA;

BOCITUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEJIOBEKOM JKHUBOH NPHPOJBI, HEOOXOIMMOCTH OEpeXHOro
OTHOIIEHUA K HEH, COOIOACHIS STHIECKIX HOPM P NTPOBEICHUN OMOJIIOTHUYECKHUX HUCCIIE0BaHN;

OCO3HAHHNE IEHHOCTH OMOJIOTWYECKUX 3HAHWH IJISI TOBBIIICHHUS YPOBHS HKOJOTWYECKON KyIbTYPHI, Al ()OPMUPOBAHUS
HayYHOTO MUPOBO33PEHHUS;

MIPUMEHEHNE MPUOOPETEHHBIX 3HAHUN W YMEHHUH B OBCETHEBHOW KHM3HHU ISl OLIEHKH TOCIIEICTBUI CBOEH AesATeIbHOCTH
[0 OTHOUIGHHIO K OKpYXarolleld cpene, COOCTBEHHOMY 3/0POBbIO, OOOCHOBAaHHE M COOJIIOACHHE Mep MNPOQHUIAKTUKI
3a00JeBaHU.

B cucreme cpemnero obmiero obpa3zoBanus «bHoOrHs», W3ydyaemas Ha 0a30BOM YPOBHE, SBISCTCS 00s3aTENbHBIM
y4eOHBIM NTPEAMETOM, BXOAIINM B COCTaB NPEAMETHOHN o0sacTh «EcTecTBEHHO-HaYUHBIE IPEIMETEI.

Juns m3yueHns Ouonoruy Ha 6a30BOM YpOBHE cpeqHero odmiero oopa3oBaHus otBoauTcs 68 gacos: B 10 kimacce — 34 daca
(1 gac B Hexemto), B 11 xiacce — 34 gaca (1 yac B Hezemo).



COJEPKAHUE OBYUYEHUSA
10 KJIACC

Tema 1. Buosorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTMH C OOIIECTBEHHBIMH, TEXHWYECKUMU W JPYTUMH €CTECTBEHHBIMH HayKaMH,
¢mrocodueit, STUKON, SCTETUKON 1 TpaBoM. Ponb Onosnorun B (OpMUPOBAHUN COBPEMEHHOW HaydYHOU KapTHHEI Mupa. Crucrema
OMOIIOTHYECKUX HAYK.

Meroapl TO3HaHWS JKUBOW NpUpOIbl  (HAOJIONEHHWE, OSKCIEpHMEHT, OIUCaHWe, HW3MEpeHue, Kiaccudukanms,
MOJIETIMPOBAHNE, CTaTHCTHYECKast 00paboTKa TaHHBIX).

JdeMoncTpauum:

Ioptpetst: Y. Hapsun, I'. Mennens, H. K. Konbios, Ix. Yorcon u ®@. Kpuxk.

Tabnuup! u cxeMbl: «MeTobI TIO3HAHUS KHUBOW PUPOIBI».

JlaGopaTopHble M MpaKTHYeCKHe padoThI:

IMpakTryeckas padora Ne 1. «Vcronp30BaHUEe pa3IMYHBIX METOIOB IPH H3YYCHUH OMOJIIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cHCTeMbI H UX OPraHU3aNus.

’Kussle cuctembl (6MOCHCTEMBI) Kak NpeAMeT u3ydeHHs Ouonoruu. OTIHUME JKUBBIX CHCTEM OT HEOpraHH4ecKoil
MIPUPOJIBL.

CBoiicTBa OMOCHCTEM W MX pa3HOOOpasue. YPOBHM OpraHU3aIMd OMOCHCTEM: MOJICKYJSPHBINA, KICTOYHBIN, TKAHCBBIH,
OpraHU3MEHHBIH, OMYJISIIIMOHHO -BHJOBOH, 9KOCUCTEMHBIH (OMOTreOLeHOTHYECKUiT), OrnocdepHBbI.

JdeMoncTpauum:

Tabmuns! n cxemsl: «OCHOBHBIE IPU3HAKHU JKU3HUY», «YPOBHU OPraHU3ALNH KUBOW IPHUPOIBI.

ObopynoBanue: moaenab Mosiekyiisl JJTHK.

Tema 3. Xumudeckuii cOCTaB U CTPOEHHE KJIETKH.

XUMHAYECKHH CcOCTaB KICTKH. XHWMHUYCCKHE 3JIEMEHTBI: MaKpOAJIEMEHTHI, MHKPOIEMEHTH. Boma M MuHepaibHbIE
BEIIECTRA.

@OyHKIMK BOJIBI 1 MUHEPAIBLHBIX BEIECTB B KileTke. [lo/iepikanue ocMOTHYECKOTo OasaHca.

Bbenku. CocraB u cTpoeHHne 0eKoB. AMHHOKHCIIOTEI — MOHOMEpPHI OenkoB. HesaMeHNMBble W 3aMEHNMbIE aMUHOKHCIIOTHI.
AMUHOKHUCIIOTHBIM COCTaB. YPOBHH CTPYKTYpHl O€IKOBOM MOJEKyNbI (TI€pBHYHAS, BTOPWUYHAS, TPETHYHAs M YETBEPTHYHAA
CTpYKTypa). XMMHU4ecKue cBoicTBa OenkoB. brosornueckne GpyHKINN OEIKOB.

®epmenTsl — Ononornveckue kartaiauzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTp, cyOcTpaTHas CHenu(pUIHOCTB.
Kodepmentsl. Buramunsl. OTiimanst pepMEHTOB OT HEOPTAaHMIECKNX KaTaIn3aTOpPOB.

YrneBoapl: MOHOcCaxapubl (TII0KO03a, pubo3a U Ae30Kcupubo3a), Aucaxapuiapl (caxaposa, JaKTo3a) M MOoJUcaxapuabl
(kpaxmai, TIIMKOTeH, 1IeJuTiosio3a). bronorndeckne GyHKIMH yIieBOIOB.

Jlumuner: Tpurmunepunst, Gocdonmnuabl, crepounsl. I'unxpoduiasHo-ruapodoOHBIe cBOWcTBAa. bronornueckue QyHKINN
nunuaoB. CpaBHEHHE yIIIEBOAOB, OCIKOB U JHMHIOB KaK HCTOYHHUKOB SHEPTHH.

Hyxuennossie xucnotsl: JJHK nu PHK. Hykneotuasl — MOHOMEpBI HyKJIeHHOBBIX KucinoT. Ctpoenue u ¢pynkuun JJHK.
Crpoenue u ¢yukun PHK. Buger PHK. AT®: ctpoenue u pyHKINH.

Hutonorns — Hayka o kieTke. KierouHas Teopust — mpuMep B3aUMOACUCTBHUS HIeH M (aKTOB B HAyYHOM IO3HAHUM.
MeTonapl H3y4eHHUs KIETKH.

Krerka kak nenocTHas kuBast cucrema. O0ye Npu3Haky KJIETOK: 3aMKHYTasi Hapy)kHast MeMOpana, monekyisl JJHK kax
TeHETHYECKHH aImapar, CHCTeMa CuHTe3a Oeltka.

Tunel KIEeTOK: SyKapuoTHIecKas U MpokapuoTHdeckas. OcoOEHHOCTH CTPOEHHUS MPOKApHUOTHUECKON KieTku. Kierounas
creHka Oaktepuii. CTpoeHue 3yKapruoTHIeCKoi KieTkd. OCHOBHBIE OTJIMYUS PACTUTEILHOH, )KUBOTHON M TPHOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CT€HKa, TJIMKOKaIMKC, UX (¢yHKuuH. [lnazmarndeckas memOpana, eé
cBoiictBa u ¢ynkmum. Ilurommazma m e€ opraHomael. OgHomMeMmOpanHsle opraHouas! kietku: JOIIC, ammapar I'omsmxw,
mr30coMBl. [1oTyaBTOHOMHBIE OpraHOMB! KIETKH: MHUTOXOHIPUH, TUTACTH/BL. [IponcXokIeHre MUTOXOHAPHHA U IIacTuA. Bumsr
wiactua. HememOpaHHbIE OpraHOWAbI KJICTKH: PHUOOCOMBI, KJIETOYHBIH IEHTP, LIEHTPHONM, PECHUYKH, XI'YTHKH. DyHKIUH
OpPraHOMJOB KIETKH. BkitoueHus.

Anpo — perymstopHelii neHTp kiuetkn. CTpoeHme siapa: siiepHas 000J04YKa, KapHOIUIa3Ma, XPOMATHH, SIIPBIIIKO.
XPpOMOCOMBI.

TpaHCHOPT BEIECTB B KIIETKE.

JdemoncTpanum:

IToptpersi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illnetinen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M. Yunkuuc, P.
®panxnul, K. M. bap.

Juarpammsl: «Pacnpenenenne XMMUYECKHX JIEMEHTOB B HEXKHBOM NpHpoe», «PacmpeneneHue XMMUYECKIX JIEMEHTOB
B JKUBOM MPUPOJIEY.

Tabmuupbl u cxemsl: «Ilepuoanyeckas Tabauna XUMHYECKUX JIEMEHTOB», «CTpPOCHHE MOJIEKYJbI BOABD», «brocuHTe3
6enkay», «CtpoeHne Monekyisl 0enka», «Ctpoenue dpepmenra», «Hykinennossle kucinotsl. JJHK», «Ctpoenne monexynsr ATD»,



«CTpoeHHE 3yKapHOTHYECKOH KIeTKH», «CTpoeHHue >KMBOTHOH KIeTKW», «CTpoeHHe pacTUTEIbHOH KiIeTKn», «CTpoeHue
IIPOKAaPUOTUYECKOH KIIeTKUY, «CTpoeHHe Aapa KIETKNY, « Y TIeBOAb, «JIunuasy.

OOopynoBaHue: CBETOBOM MHKPOCKOI, 00OpyZOBaHWE MJsi IPOBEACHHUS HAOIIOACHHH, W3MEpPEHUH, 3KCIIEPHMEHTOB,
MHKpOIIpEnapaTsl PaCTUTEIbHBIX, )KUBOTHBIX M OAKTEpHAIbHBIX KICTOK.

JlaGopaTopHble M MPaKTHYeCKHe PadoThI:

JlabGopaTopHast padota Ne 1. «/3ydeHue KaTanuTHYECKOH aKTHBHOCTH (PepPMEHTOB (Ha ITpUMepe aMUIa3bl WM KaTajasbl)y.

JlabopaTtopnast pabora Ne 2. «V3yueHWe CTPOEHHUS KIETOK PACTEHHWH, )KHUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha
TOTOBBIX MHUKPOIIPEapaTax 1 UX OMHCAHHUE.

Tema 4. )Ku3HeqesTeJbHOCTb KJIETKH.

OOMeH BelecTB, WM MeTa0O0IM3M. ACCUMMIIAIMS (TIaCTHYECKUil 0OMEH) M IUCCUMUIISIINS (SHEPreTUIECKH 00OMeH) —
JIBE CTOPOHBI €ANHOTO Iponecca MeTabonu3Ma. Poiib 3aKOHOB COXpaHEHHS BEIIECTB M SHEPTHH B MIOHUMAHUH META00IN3Ma.

Tumner oOMeHa BemecTB: aBTOTPO(DHBII 1 rerepoTpodHblid. Poib GepMeHTOB B 00MEHe BELIECTB M NMPEBPALLEHUH SHEPTUH
B KJIETKE.

®orocunres. CBeroBas u TeMHOBas (pa3bl poTocuHTe3a. Peakunu GorocuHTesa. DhhekTHBHOCTE POTOCHHTE3a. 3HAUCHUE
(oTocuHTE3a [UI KU3HU Ha 3emie. BnusiHue ycnoBuit cpenbl Ha ()OTOCHHTE3 M CHOCOOBI ITOBBIMICHUS €TO MPOIYKTUBHOCTH y
KYJbTYPHBIX PACTCHHM.

XemocuHTe3. XeMOCHHTE3UpyIoIye 0akTepruu. 3HaYeHHe XEMOCHHTEe3a [UIs )KU3HH Ha 3emiie.

DOHepreTrieckuii 0OMEeH B KJIeTKe. PaciiernieHne BeIecTB, BRIJCICHUE W aKKyMYJHPOBAaHHE SHEPTHUH B KJIETKE. DTaIlbl
9HepreTuueckoro obOmeHa. [nukonu3. bpoxenue u ero Buabl. KuciopogHoe OKuClIeHHE, WIM KICTOYHOE JIBIXaHHUE.
OxucnurensHoe hochoprnrpoBanre. IH(HEeKTHBHOCTh SHEPTETHIECKOI0 OOMEHa.

Peaknmn marpuaaoro cuntes3a. 'enermueckas mapopmarms u JJHK. Peannzamus reHetndaeckoii mHGopMaIu B KICTKE.
IeneTmueckuii kog W ero cBoiicTBa. TpaHckpurus — Matpuunbld cuHTe3 PHK. TpaHcmamms — OmocmHTe3 Oenka. DTambl
TpaHcisiuuu. KonupoBanue aMuHOKUCIOT. Posib pubocom B OMocHHTE3E OelKa.

Hexnerounsle opmer sxu3HU — BUpychl. Hcropust otkpeitus BupycoB (/. WM. MBanoBckmit). OCOOCHHOCTH CTPOCHUS U
KM3HEHHOTO IMKJIa BHpycoB. bakrepmodarn. bonesHn pacTeHuid, >KMBOTHBIX M YEJIOBEKa, BBI3bIBAEMBIC BHpycaMH. Bupyc
ummyHoaedummrta yenopeka (BUY) — Bo3oyaurens CITMIa. OOpatHas TpaHCKPUIIKs, peBepTa3a U HHTerpasa. [Ipodunakruka
pacpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUH.

JdeMmoncTpauum:

Ioptpetsr: H. K. Konsnos, /1. U. iBanosckwuii, K. A. Tumupszes.

Tabmuier 1 cxembl: «Tunbel mutanusy, «MeTtabonu3m», « MUTOXOHIPUS», «DHEPreTHUECKUN OOMEH», «XIIOpOIIacTy,
«®DotocuHTe3), «Ctpoenue JJHK», «Ctpoenne n GpyHKIHOHUpOBaHHE reHay, «CHHTe3 Oenkay, «[ eHeTHuecKuit Koay, «Bupycsi»,
«baxrepuodarm», «Ctpoenue u xu3HeHHBIN UK BUpyca CIIN/{a, 6akrepnodaray, «Permkanus JJHK.

ObopynoBanue: moaenu-amminkanuu «Yasoenue JHK u Tpanckpumimsy, «buocunte3 Oenkay, «CTpoeHHE KIICTKN,
mozens cTpykTypsl JJHK.

Tema 5. PazMHoOKeHUe U MHANBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Knetounslii 1WKI, WM JKU3HEHHBIM 1MKI KieTkd. MHTepdaza m murto3. I[lporecchl, mporekaromue B HHTEpdase.
Perukarus — peaxrus Matpugaoro cunre3a JIHK. Crpoenne xpomocoM. XpoMOCOMHBIH Habop — KapHOTHIL. JMIIITOMAHBIA U
TalUIONIHBIH XpOMOCOMHBIE HaOOphl. Xpomaruabl. Lluronmorndyeckue OCHOBBI Pa3MHOXKEHHS M HMHAMBUAYAIBHOTO PA3BHUTHS
OpPTaHMU3MOB.

Henenne knetkn — muro3. Cramum murosa. [Iporecchl, MpouCcXodmine Ha pasHBIX CTAAMAX MHUTOo3a. bromormdeckmit
CMBICI MUTO3a.

[Mporpammupyemas rubesnb KJIETKH — arornTo3.

@DopMBI pa3MHOXKEHHS OPTaHU3MOB: OeCIoI0e U MoIoBoe. Brapl 6ecroioro pa3sMHOXKEHHS: IeIeHHe HaBOe, TOYKOBAHNE
OJIHO- ¥ MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUe, BETETATUBHOE pa3MHOXeHHe. MICKycCTBeHHOE KIOHHMPOBAHHWE OPTaHM3MOB, €rO
3Ha4YEHUE JUISl CEJIEKLIUU.

[TonmoBoe pa3MHOXEHNE, €r0 OTIHYHSA 0T OECIOJIOrO.

Meiio3. Ctaauu meiio3a. [Ipomecchl, mpoucxoasmire Ha cTaanusix Meiiosa. [ToBenenne xpomocoM B Meitose. Kpoccunrosep.
Buonoruueckuil cMbIc U 3HaUeHUE Meilo3a.

I'amerorene3 — mporecc 0Opa3oBaHUS TOJIOBBIX KIETOK Yy JXMBOTHBIX. [l0JIOBBIE Kene3bl: CEMEHHHKH W SUYHHKH.
O6pa3oBaHWe W Pa3BUTHE IMOJIOBBIX KIETOK — TaMeT (CIepMAaTO30MI, SUIEKIIETKa) — criepMaToreHe3 u oBoreHe3. OCoOOCHHOCTH
CTpOeHus SHLEKIeTOK U criepMaTo3ounoB. Omionorsopenue. [lapreHorenes.

WunuBuayansHoe pa3sutue (OHTOreHe3). OMOpHoHaIbHOE pa3BuTHE (AMOpHOreHe3). Jranbl SMOPUOHAIBHOTO Pa3BUTHUS Y
MIO3BOHOYHBIX JKUBOTHBIX: APOOJICHNE, TacTPyJIALys, opraHorenes. IloctamOpronansHOE pa3BuTHEe. THITBI TOCTIMOPHOHATIBHOTO
Pa3BUTHA: TIPAMOE, HENpsMOe (IMYMHOYHOE). BimsHWe cpenpl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH
BPOXIEHHBIE YPOJACTBA.

Poct u pazButne pactennii. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHNE CEMEHH, CTANU Pa3BUTHSL.

JdemoncTpanum:

Tabmuupbt n cxembl: «@OpMBI Pa3MHOXEHHsSI OpPraHM3MOBY», «/IBOWHOE OIUIOZOTBOPEHHE Y LIBETKOBBIX PAaCTCHUIN,
«BereraruBHOE pa3MHOXKEHHE pacTeHuit», «Jlenenue kierkn Oakrepuity, «CTpoeHHE IOJOBBIX KIETOK», «CTpoeHue



XpoMocoMby, «Knetounsii nukimy, «Permukanus JJHK», «Mutosy, «Meio3y, «IIpamoe u Henpsimoe pazButuey, «['amerorenes y
MJIEKOIMUTAIOLIUX U YeJI0BeKa», «OCHOBHBIE CTaUU OHTOT€HE3a.

OOopyznoBaHue: MUKPOCKOI, MUKpoHpenapaTsl «CriepMaTo301abl MICKOIHUTAIOIEroy, «SIieKiIeTka MICKOTUTAIOIIET0»,
«KapuoknHe3 B KIETKax KOpEIIKa JyKa», MarHuTHas MoJenb-ammukanus «J/lenenune knetkum», Mmozaens JHK, monens
MeTada3HOi XPOMOCOMEL.

JlaGopaTopHble M IpaKTHYeCKHe Pa0OThI:

JlabopaTopuas pabota Ne 3. «HaGmoieHre MUTO3a B KIIETKAX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MHKPOIIpEnapaTaxy.

JlabopaTopnas padota Ne 4. «/3ydeHne CTpOEHU MTOJIOBBIX KJIETOK HAa TOTOBBIX MHUKPOIIPETIapaTax».

Tema 6. HacjieACTBeHHOCTh U H3MEHYHBOCTh OPraHM3MOB.

[Ipeamer u 3anaun reHeTuky. VicTopust pa3BUTHs reHETHKH. PoJIb UTOJIOIMU W SMOPHOJIOTHH B CTAHOBIICHUU I'€HETHKH.
Brutag poccuiickux u 3apyOeXHBIX YIEHBIX B Pa3BUTHE TeHETUKHA. MeToIbI TeHETHKH (THOPHUI0IOTHIECKIH, TN TOTCHETHIECKIH,
MOJIEKYJIIpHO-TeHeTHUecKuil). OCHOBHBIE TEHETHYECKHE MOHATHUA. [eHeTndeckas CUMBOJIMKA, HCIOJNb3yeMas B CXeMax
CKpellMBaHU.

3aKOHOMEPHOCTH HAaCJIe[IOBaHUS TNPU3HAKOB, ycTaHOBJICHHBIE [. MeHnenem. MOHOTHOpHUIHOE CKpEUIMBAHHE. 3aKOH
eanHO-00pa3usi THOPHUIOB TIepBOTo MOKoeHus. [IpaBruino moMUHUpPOBaHUSA. 3aKOH PACIICIUICHUS NMPU3HAKOB. [ MIoTe3a 4uCTOTHI
ramer. [loyHOE M HENOJIHOE TOMUHUPOBAHMUE.

JuruOpuHOe CKpelIMBaHue. 3aKOH He3aBUCUMOT0 HACIeIOBaHUS PU3HAKOB. [[UTOreHeTHUECKHEe OCHOBBI TUTHOPUTHOTO
CKpelIMBaHMsl. AHaJIU3UpPYIOLIEe CKpeluBaHue. Vcrnonb3oBaHue aHAIM3UPYIOUIETO CKPELIMBAHUS AJI ONpENEeNeHUs] FeHOTUIa
ocobu.

CuerieHHoe HacnenoBaHue npu3HakoB. Pabora T. Moprana mo cuermyieHHOMY Haclie[IoBaHUIO TeHOB. HapyiieHue
CLIEIUICHHS T€HOB B PE3YJIbTaTE KPOCCUHTOBEPA.

XpomocoMHas TeOpUs HACIEICTBEHHOCTH. | eHETHUECKHE KapThI.

I'enetnka moma. XpOMOCOMHOE OIpeneleHHe Tona. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI. l'OMOraMeTHble H
reTeporaMmeTHbie opranu3msl. HacieoBanue npu3sHakoB, CLETIEHHBIX € MIOJIOM.

W3menuuBocTh. Buapl W3MEHUYMBOCTH: HEHACJIEICTBEHHAss W HacleICTBeHHas. Poiib cpenbl B HEHACIEACTBEHHOU
N3MEHYMBOCTH. XapaKTepUCTHKA MOJIU(PHUKAMOHHOW M3MEHYMBOCTH. BapHallMOHHBIA psi M BapualMoHHas kpuBas. Hopma
peakiu mnpu3Haka. KoJmuecTBeHHBIE M KaueCTBEHHBIE MNPH3HAKH M UX HOopMa peaknuu. CBoilcTBa MOANM(UKAITMOHHON
HU3MEHYMBOCTH.

Hacnencrennasi, uay reHOTUIUYECKAs, N3MEHYMBOCTh. KoMOWHATHBHAS M3MEHUYMBOCTh. Mei03 W MOJI0OBOM Mpolecc —
OCHOBa KOMOMHATHBHOW M3MEHYMBOCTH. MyTalMOHHAass H3MEHUYMBOCTH. Knaccuduxamms MyTauuii: T€HHBIE, XPOMOCOMHEBIE,
reHoMHbIe. YacToTa W TpUYMHBI MyTanuid. MyrtareHHbIe (DakTOphl. 3aKOH TOMOJIOTHYECKHAX psIOB B HACIEICTBCHHOM
n3menuuBoctu H. Y. BaBunoga.

BHeﬂHepHaﬂ HaCJICACTBCHHOCTh U U3BMCHYUBOCTD.

Ienetnka wenoBeka. Kapuorunm demoBeka. OCHOBHBIE METOJBI T€HETHKH YEIIOBEKA: T'CHEATOTHYECKHH, ONU3HEIOBBIM,
OUTOTCHETHUYCCKUH, OMOXUMHUYECKUH, MOJCKYIsIpHO-TeHeTHUecknuil. COBpeMEHHOEe OIpeelicHHe TEeHOTHIA: IIOJTHOTEHOMHOE
CEeKBEHHPOBAaHNE, TEHOTUIIUPOBAaHKE, B TOM uucie ¢ nomoinsio I11[P-ananu3a. HacneacTBenHble 3a00I€BaHMS YeIOBEKA: TEHHBIE
6one3Hu, OOJIE3HH C HACIEICTBEHHOM MpPEApacoIoKeHHOCThI0, XpPOMOCOMHBIE Oosie3HH. ComaTndyeckue M TI'eHepaTHBHBIC
MyTtaru. CTBOJOBBIE KJIETKH. [IpHHIMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTHUKH, MPOQUIAKTHKH W JICYCHUS TCHETHICCKHUX
Oome3Hedl. MeanKo-TeHeTHYEeCKOe KOHCYJIbTHPOBaHHE. 3HAYCHHWE MEIWIIMHCKON TeHETHKH B MPEAOTBPAIICHUH W JICUCHHH
TeHEeTHYECKUX 3a00JIeBaHuUil YelOBeKa.

JemoHcTpanuu:

[optpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumogees-Pecosckuii, H. 1. BaBunos.

Tabnuuer 1 cxeMbl: «MOHOTHOPHIHOE CKpPEIIMBAHUE W €ro IMTOTEHETHYECKas OCHOBA», «3aKOH PACIICIUICHHUS M €ro
LUTOT€HETHYECKasi OCHOBAY, «3aKOH YHCTOTHI TaMeTy, «urudpuaHoe ckpenruBanney, «L{uTogorndeckie OCHOBBI AUTHOPHIHOTO
cKpeluBaHusay», «Meho3», «B3aumoseiicTBue amienbHBIX IeHOBY», «['€HeTHdeckue KapThl PACTEHUM, KUBOTHBIX U YEIOBEKay,
«['enernka monay, «3aKOHOMEPHOCTH HACJECIOBAHMSA, CLEIUIEHHOTO C MoJIoM», «KapHOTHIBI YeroBeka W KMBOTHBIX», «Buabl
n3MeHUnBOCTHY, «MoaudukanuoHHas W3MEHUYNBOCTh», «HacmemoBanme pesyc-pakropa», «l'€HeTHKa TPYyNIl KPOBHY,
«MyTanuoHHast U3MEHYUBOCTbY.

OOopynoBanue: MoJeNU-anILIMKauu «MoHornOpuaHoe ckpemuBanuey, «HemnonHoe noMuHnpoBanue», «Jurndpuanoe
ckpenuBanuey, «IlepekpécT XpomMocoM», MHKPOCKON W MHKpompemnapar «/Ipozodmna» (Hopma, MyTanud (GOpMBI KPBUTEEB U
OKpackH Tena), repbapuii «I'opox nmoceBHoOi».

JlaGopaTopHble M IpaKTHYeCKHe Pa0OTHI:

JlaGoparopnas pabora Ne 5. «M3ydueHne pe3yabTaTOB MOHOTHOPHUIHOTO ¥ JUTHOPHIIHOTO CKPEIIMBAHUS Y IPO30(HUIIBI HA
TFOTOBBIX MUKpOIIpenapaTax».

Jlaboparoprast pabGora Ne 6. «/3ydenue MoOAU(UKAIMOHHONW HM3MEHYMBOCTH, IOCTPOCHHE BapHAaLMOHHOTO psija U
BapUallMIOHHOW KPUBOW.

JlaGoparopnas pabota Ne 7. « AHanmM3 MyTalui y 1po30(UiIsl Ha TOTOBBIX MUKpOTIpENapaTax.

[MpakTryeckas padbora Ne 2. «CocraBiieHHe U aHAIN3 POJIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesiekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTUH.



Cenexiusi Kak Hayka ¥ TIPOIECC. 3apOoXKIACHHWE CeJIeKIMH W JoMmecTukanusa. Ydenue H. V. BapwmioBa o 1meHTpax
MIPOMCXOXKAEHHUS U MHOroo0pasus KyJbTypHBIX pacTeHHd. L[eHTpbl NMpoHCcXoXIeHWs NOMamHMUX KHMBOTHBIX. Copt, mopoja,
ITaMM.

CoBpeMeHHbIE METOJBI CENEKIMH. MacCOBbIM M MHANBUIYATbHBIN OTOOPHI B CENEKIMN PAaCTCHNH M KMBOTHBIX. OIeHKa
9KCcTepbepa. bnm3kopoacTBeHHOE cKpeniuBaHue — MHOpuAMHT. Unctas nuaMs. CKpemnBaHWE YHCTHIX JHHUH. ['ereposuc, mim
rubpunHas cuia. HeponcrBeHHoe ckpeimmBanue — ayTtOpuauHr. OrmanéHHas ruOpuamzanus M e€ ycnexu. VcKyccTBeHHBIN
MyTareHe3 U MoJIydeHHe NOIUIIIOUA0B. JJOCTHKEHHs CENEeKIINU PACTEHUI, )KUBOTHBIX U MUKPOOPTaHU3MOB.

BuoTexHomornss Kak OTpacib MPOM3BOACTBA. [ eHHas WH)KeHepwsa. OTtambl co3maHus pekomOmHaHTHOM JIHK m
TPaHCT€HHBIX OpraHu3MoB. Kietounas wumxkeHepus. KieTounele KyabTypbl. MHUKPOKIOHAJIBHOE pPa3MHOMKEHHE PACTCHMH.
KionupoBaHue BBICOKOTIPOAYKTHBHBIX CEIBCKOXO3SHCTBEHHBIX OPraHW3MOB. JKOJOrHMYeckue M tudeckue npobnemsr. MO —
TEHETHIECKH MOIU(DUIIMPOBAaHHBIEC OPTaHU3MBI.

JemMoHcTpauu:

Ioptpetst: H. W. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenxo, M. ®. I1BaHoB.

Tabmumsl n cxemsl: kKapTa «LIeHTPBI MPOMCXOXKACHNS W MHOTO00pa3usl KyJIbTYPHBIX pacTeHHi», «[loponsl moMamrHux
KHUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHit», «OtmanéHHas rubOpummsanmss», «Paborer akamemmka M. @. lBaHOBay,
«[Tonumnonausy», «O0BEKTHl GHOTEXHOJIOTHNY, «KIIeTOUHBIE KYIBTYPHI M KJIOHHpOBaHUe», « KOHCTpyHpOBaHKE U IIEPEHOC ['CHOB,
XPOMOCOM.

OOopynoBaHue: MYJSDKH IIJIOAOB M KOPHEIUIONOB IHKHX (OPM M KyNbTYPHBIX COPTOB pacTeHHi, repbapumii
«CenbCKOX03MCTBEHHBIE PACTEHUS.

JlaGopaTopHble M NpaKTHYecKHe PadoThI:

Okckypensi «OCHOBHBIE METOABI M IOCTID)KEHHS CENEKIMM PAacTeHWH WM KMBOTHBIX (HAa CEJEKIMOHHYIO CTaHIUIO,
IUIEMEHHYIO (hepMy, COPTOMCIIBITATENBHBIN YU4aCTOK, B TEIUIMYHOE XO3SHCTBO, 1a0OpaTOpUIO arpOyHHBEPCUTETa WM HAY9IHOTO
LIEHTPA)».

11 KJIACC

Tema 1. JBoronnoHHasi GuoJorNs.

[IpennoceIK BO3HUKHOBEHHUS JBOJIOIMOHHON TEOpHH. DBONIONMOHHAS Teopus M e€ Mecto B Owonormu. BrmsHue
9BOJIIOI[IOHHOM TEOPUH Ha pa3BUTHE OMOIOTHUHU U JPYTUX HAYK.

CBuzeTenbCcTBAa IBOJIONHUM. [laneoHTONIOTHYECKHe: MOCIEeIOBATENBHOCTh MOSIBJICHUS BUAOB B IaJ€OHTOIOTHYECKOM
JIETOMHCH, TepexoqHbIe popMbl. broreorpadudeckue: cXoACTBO H pa3nuune GayH u (Iop MATEPUKOB U OCTPOBOB.

OMOPHOTIOTHYECKIE: CXOACTBA U Pa3NUIus dMOPHOHOB Pa3HBIX BHJOB MMO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHYECKHE:
TOMOJIOTUYHBIC, aHAJIOTHUYHBIC, PYAUMEHTApPHLIC OpTaHbl, aTaBU3MBI. MOJ’IeKyJ'ISIpHO-6I/IOXI/IMI/I‘-ICCKI/IGZ CXO0ACTBO MECXAaHU3MOB
HACIICJICTBEHHOCTH U OCHOBHBIX METa0O0JIMIEeCKUX ITyTeH Y BCEX OPraHM3MOB.

OomonuonHas Teopus Y. lapeuna. [Ipennockuiku BOSHUKHOBEHUS JapBUHU3MA. J[BIDKYIIHE CHIIBI SBOJIOIMH BHJOB II0
JapBuHy (M30BITOYHOE pa3MHOXKEHHE TPH OrPAaHMUYEHHOCTH pPECypcoB, HEONpeaelIéHHas W3MEHUYHMBOCTh, Ooppba 3a
CYIIIECTBOBaHHUE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas Teopus 3Boronud (CTD) 1 e€ 0CHOBHBIE MOJIOKCHHUS.

MI/IKpO3BOHIOL[I/I5I. HOHyHHHI/IH KaK €IMHNIa BUJa U OBOJIIOIIUHN.

JBmwxynme cuisl ((akTophl) SBOMONUN BUAOB B MPHUpOAE. MyTallMOHHBIN MpoIiecc 1 KOMOWHATHBHAS M3MEHYHBOCTD.
[MomynsnuoHHbIE BOJHBI U Apeiid reHoB. M3omsauums 1 Murparms.

EcrecTBeHHBIN 0TOOP — HAaNpaBIAIOMINH (akTop 3BOOIHN. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTs OPTaHU3MOB KaK Pe3yIbTaT IBOMIOLUH. [IpuMeps! mpucrnocobaeHnit y opraHu3sMoB. ApoMopdo3bl U
nauo-aganTanuu.

Bun u Bunoo6paszoBanue. Kpurepuu Buna. OcHoBHBIE (OPMBI BH000pa30BaHUsL: TeorpaduecKkoe, IKOIOTHIECKOE.

Maxpospomonus. PopMbl IBOMIONNHN: (HIIeTHYECKas, AUBEPTeHTHAs, KOHBEPTeHTHasA, mapamiensHas. HeobparumocTts

SBOJTIOLIVH.
[IpoucxoxaeHne OT HeCIeNUAIN3UPOBaHHBIX MPeKoB. [Iporpeccupyromas crienuanu3anis. ATanTHBHAS PaIUualys.
JemoHcTpanuu:

IMoptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, ®. Mromep, A. H.

CeBeplLoB.

Tabmumbl W cxembl: «Pa3BUTHE OpraHMYeCKOro MHpa Ha 3emie», «3apofbIld IMO3BOHOYHBIX KMBOTHBIX,
«Apxeontepukcy, «DopMbl 00ppOBI 3a cymiecTBoBaHHE», «EcTecTBeHHBIM 0TOOp», «MHOrooOpaswe COPTOB pacTEHHUI,
«MHoroo0pasue Mopoja KUBOTHBIXY, «llomymsiimuy, «MyTalMOHHAas H3MEHUYHUBOCTBY, «ApoMopdo3sbl», «Mmuoamantanumy,
«O6mmas nereHepanusy, «JIBmwxymnme cuibl 3Boitonun», «Kapra-cxema mapmpyra mytemectsus Y. Jlapsunay, «boppba 3a
cymectBoBaHuey,  «lIpucmocoOIeHHOCTh  opraHu3MoBy»,  «['eorpadudeckoe  BUmOOOpa3oBaHHE»,  «IKOJIOTHIECKOE
BHJI000pa30BaHUEy.



ObopynoBanne: KOIJIEKIMI HACEKOMBIX C Pa3IMYHBIMH THIIAMH OKPACKH, HA0Op IUTOOB M CeMsH, KoymeKusa «IIpumepst
3aIIUTHBIX TPUCHOCOOJICHUI Yy >KMBOTHBIX», MoJesib «OCHOBHBIE HalpaBieHUsI IBOJIOLMN», 00bEMHas Mojenb «CTpoeHne
TOJIOBHOI'O MO3ra MO3BOHOYHBIX).

Buoreorpadudeckas xkapra mupa, Kowiekuus «DOpMBI COXPaHHOCTH HMCKOIAEMBIX JKUBOTHBIX M PAaCTCHHI», MOICIh
ammuukanust «Ilepexpéct xpoMocom», BiakHBIe TpenapaTsl «Pa3BuTHe HaceKOMOTo», «Pa3BUTHE JATYIIKI», MHKPOIIpPETapar
«/lpozoduna» (Hopma, MyTanuu GOPMbI KPBUILEB U OKPACKH TEJIa).

JlaGopaTopHble M MpaKTHYeCKHe PadoThI:

JlabopaTopnas pabota Ne 1. «CpaBHeHIE BUIOB IO MOP(OIOTHICCKOMY KPHUTEPHIOY.

JlaGopaTopHast padoTa Ne 2. «Omucanue NIprCIIOCOOICHHOCTH OpraHi3Ma 1 €€ OTHOCHTEJIFHOTO XapaKTepa.

Tema 2. Bo3HHKHOBeHHe U pa3BUTHE *KU3HHA Ha 3em.le.

JloHay4HBIE TIPEICTABICHHUS O 3apOKICHUH >KU3HH. HaydHBIe THITOTE3bI BOSHUKHOBEHHS KHM3HH Ha 3eMmiie: abHoreHe3 U
naHcnepMusi. XuMu4ecKasi 3BOMIONM. AOHOTeHHbBI CHHTE3 OPraHWYECKUX BEIIECTB W3 HEOPraHMYECKHX. JKCHEPHUMEHTAIBHOE
MOJITBEPKICHIE XMMUYIECKOH 3BoonuK. HauanpHbie 3Tanbl Ouonorundeckoit ssooruu. ['mnoreza PHK-mupa. @opmupoBanue
MeMOpaHHBIX CTPYKTYp M BO3HHKHOBCHHE MPOTOKJICTKH. [lepBble KIeTKH W WX 3Boioiusa. PopMHpOBaHHE OCHOBHBIX TPYIII
JKHUBBIX OPTaHU3MOB.

PaszBuTHe xu3Hu Ha 3emiie mo ’paM U nepuoaam. Katapxeil. Apxeiickas u npotepo3soiickas spbl. [laneo3oiickast pa u e€
MIEPUOJTBI: KEMOPHUIICKHIA, OPIOBUKCKHH, CHITyPHUICKHUN, IEBOHCKU, KAMEHHOYTOJIbHBIH, TEPMCKHUH.

Me3o3oiickasi 3pa u €€ epuobl: TPHACOBBIH, FOPCKUIA, MEIOBOI.

KaifHo3zolickas 3pa u e€ nepuo/sl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOTIOT€HOBLIH.

XapaKkTepHUCTHKa KIMMaTa U Te0JIOTHUECKUX MporieccoB. OCHOBHBIE ITAIbI 3BOJIIOIUHN PACTUTENIFHOIO U JKHBOTHOTO MHUPA.
ApomMop¢o35l Y pacTeHUH U KUBOTHBIX. [0sIBIICHHE, paciiBET U BEIMUPAHHE TPYIII KUBBIX OPTaHU3MOB.

CucTteMa opraHHYECKOTO MUpa KaK OTpaKeHHE 3BONONNN. OCHOBHBIC CUCTEMATHYESCKIE TPYIIITBI OPTaHU3MOB.

OBoutoIUs YeJoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BUTHE NpeACTaBIEHHH O NPOUCXOXKIACHHWU dYeloBeKa. MeToabl
H3y4YeHHs aHTpororeHe3a. CXOICTBA U pa3iINyus YeIOBeKa U )KUBOTHBIX. CHCTEeMaTHIECKOE TIOJI0KEHUE YeTTOBEKa.

Jemwxyme cuibl ((akTopsl) aHTpororene3a. HaciencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOIIeCTBeHHBIN
00pa3 )KnU3HH, U3TOTOBJIEHUE OPYAUH TPYZa, MBIIIJICHHE, PEUb.

OCHOBHBIE CTaJMH M BETBU JBOJIOIMH YEJIOBEKA: aBCTPAIONUTEKH, YemoBek yMenblid, YemoBek mpsMoxoasiui, Yemnosek
HeaHJepTabckuii, YenoBek pa3symHBbIH. HaXomOKM MCKOMAaeMBIX OCTATKOB, BPEMs CYIIECTBOBAaHHUS, 00JAacTh pacHpOCTpPaHEHUS,
00BEM T'OJIOBHOT'O MO3ra, 00pa3 KU3HH, OPYIHsL.

Yenoeueckue pacbl. OCHOBHBIE OOJIBIINME pachl: €BpONEonIHAs (€Bpa3HuiicKas), Herpo-aBCTpalonaHas (IKBaTOpHaJIbHas),
MOHTOJIOWIHAS (a3MaTCKO-aMepHKaHCKas). UepThl MpHUCHIOCOONEHHOCTH TIPEACTAaBUTENCH YEIIOBEUYSCKUX pac K YCIOBUSIM
cymecTBoBaHMA. EquHCTBO yenmoBeueckux pac. Kpurnka pacusma.

JdemoncTpanum:

Hoptpetsr: ®. Penu, JI. Iactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. dapBus.

Tabmuuet u cxeMbl: «Bo3HukHOBeHNEe COTHEYHOH CHCTEMBI», «Pa3BUTHE OpraHMYECKOro MUpay, «PacTUTepHAS KIIETKa,
«KuBoTHas kjeTka», «lIpokapumoTnueckass KieTka», «CoBpeMeHHas CHCTeMa OpraHHYecKoro Mmupay, «CpaBHEHHE
AHATOMHMYECKUX YePT CTPOCHHS YeIOBEKa M 4eJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTMYECKHX HAXOJOK
MIPEKOB COBPEMEHHOTO YEIOBEeKay, «JpeBHeimme moam», «/IpeBHne momn», «[lepBbie coBpeMeHHbIE Toan», «UemoBedeckue
pacsD».

O6opynoBanue: mymsku  «[IpoucxoxkaeHne uenoBeka» (OIOCTHI aBCTPAJONMHMTEKA, MUTEKAHTPONA, HEaHIEPTaIbIIa,
KPOMAaHBOHIIA), CJIENKH WM N300paXeHHWs KaMEHHBIX OpYIMH IepBOOBITHOTO uelioBeKa (KaMHH-YONIEphl, pyOuna, ckpebia),
reoXpOHOJIOTHYecKas Tabinia, Kouiekus «DopMbl COXpaHHOCTH MCKONAEMBIX KUBOTHBIX U PACTCHUIY.

JlabopaTopHble U MpaKTHYecKHe padoThl:

[IpaxTrueckas padora Ne 1. «3ydeHne HCKOITaeMBIX OCTATKOB PACTEHHH M )KUBOTHBIX B KOJIICKITHSIX .

DKcKypcHs «IBOJIIONNS OPraHUIECKOro Mupa Ha 3emiie» (B eCTECTBEHHO-HAYUHBIH MIIM KpaeBeJUEeCKHH My3eil).

Tema 3. Opranu3Msbl U OKpYyKamlas cpeaa.

Okomorusi Kak HayKa. 3agadydl W pa3fenbl JKONOTHH. MeTOoAbl HKOJOTHYECKHX HCCIEIOBAHMN. JKOIOTHYECKOe
MHUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpenpl 0OMTaHNS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/IyIIIHAs, TOYBEHHAs, BHYTPHOPraHM3MEHHasI.

Oxkonorudeckue ¢akropbl. Kinaccudukarms sxoorndeckux GpakTopoB: aOHOTHIECKUE, OMOTUYECKHE M aHTPOTIOTCHHEIE.
JlelicTBHE 9KOJIOrMYeCKUX (JaKTOPOB HA OPraHNU3MBbI.

Abuornueckue (axkTopbl: CBET, TeMIleparypa, BiaxHocTb. Potonepuonusm. [IprcnocobiieHnst OpraHu3MoB K JEHCTBHIO
abmorndeckux (hakTopoB. brosornyeckre pUuTMBI.

Buotnyeckue dakropel. Buasl OHMOTHYECKHX B3aWMOJEHCTBUIN: KOHKYPEHLHS, XHUIIHUYECTBO, CUMONO3 M €ro (hOpMEL.
[Mapasutu3m, koomepauusi, MyTyajdu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAaxJICOHMYECTBO). AMEHCAIU3M, HEHTpau3M.
3HayeHrne OMOTHYECKUX B3aMMOACHCTBHI AJIS CYIIECTBOBAHMS OPTaHW3MOB B IIPHPOTHBIX COOOIIECTBAX.

OKOIIOTHYECKHE XapaKTePUCTUKH momyssiui. OCHOBHBIE TIIOKa3aTeNd IOMYJSIHWH: YHCICHHOCTh, IUIOTHOCTB,
POXKAaEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpanus. JIMHaMUKa YUCIEHHOCTH MOMYJISILUU U €€ peryJisusl.

JdemoncTpauum:



IMoptpetsl: A. 'ymGonbar, K. @. Pynwe, O. ['ekkens.

Tabmuubr u cxembl: kapra «IIpupomueie 30HBI 3emim», «Cpeabl oOuTaHus OpraHu3MoBy», «DoToneproIU3M»,
«[Tomynsiunmn», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH NOMYJISIUK HHQY30pun-TyQenbkn», «[Iumesble nenm.

JlaGopaTopHble M MPaKTHYeCKHe PadoThI:

JlabopaTopnas pabota Ne 3. «Mopdomorndeckrne 0COOEHHOCTH PaCTCHUH U3 Pa3HBIX MECT OOUTAHUAY.

JlaGopatopHas pabota No 4. «BiusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[paxtraeckas padora Ne 2. «[1oacuéT MIOTHOCTH MOIYIIAUI Pa3HBIX BUIOB PACTCHUN.

Tema 4. Cood1ecTBa M YK0JOTHYeCKHE CHCTEMbI.

Coo01iecTBO Oprann3MoB — O0uoneHo3. CTpyKTypsl OMOLIEHO3a: BUJIOBas, IIPOCTPAHCTBEHHAs, Tpoduueckas (IUIIeBas).
Bunpi-nomunantsl. CBsi3u B OHOLIEHO3E.

OKomnorndeckne CHCTeMBbI (3KocucTeMbl). [loHsTne 00 sKocucTeMe m OmoreoneHo3e. DYHKIIMOHATBHBIE KOMIOHEHTHI
9KOCUCTEMBI: MPOAYLEHTHI, KOHCYMEHTHI, peayleHTsl. KpyroBopor BemlecTB W MOTOK SHEPTUH B 3KOocHcTeMe. Tpoduyeckne
(nmieBble) ypoBHU 3KocucTeMbl. [lumieBble nenu W certd. OCHOBHBIE II0Ka3aTeNM 3KOCHCTEMbI: OuoMacca, MpOAyKIUS.
OKOJOTMYeCKHEe MHPaMUABL: MPOLYKIUH, YUCICHHOCTH, OHomacchl. CBOMCTBA IKOCHUCTEM: YCTOWYMBOCTH, CaMOPETYIIIHA,
pasBurue. Cykueccus.

[TpupomHbIe KOCHCTEMBL. DKOCUCTEMBI 03P M PEK. DKOCHCTEMa XBOHHOTO WIIM LIIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE JKOCUCTEMBI. ATpPOIKOCHUCTEMBI. YpOoIKOoCcHUCTEeMBI. buonorumdeckoe u XO3SHCTBEHHOE 3HAYCHHUE
arpo’KOCHCTEM M ypOOIKOCHUCTEM.

Buopasznoobpasue kak axTop ycToitunBoctu s3kocucreM. CoxpaHeHHE OMOJIOrMYECKOro pa3HOOOpasus Ha 3emie.

VYuenne B. U. Bepnanckoro o d6uocdepe. 'panunsl, coctaB u cTpykTypa ouocdepsl. JKuBoe BemecTBo U ero (pyHKIHH.
OcoberHocTn Onocdeps! Kak TI00aIbHOM SKOCHCTeMBI. JJHHaMu4eckoe paBHOBECHE U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB 1 OMOTEOXMMHUUYECKHE IUKIIBI 3JIEMEHTOB (YIIepoaa, a3oTa). 30HAIBHOCTh Onocdepsl. OCHOBHBIE
OMOMBI CYIIH.

YenoseuecTBo B Onocdepe 3emitn. AHTPOIIOTCHHBIE H3MEHEHUs B Onocdepe. [ 1o0anpHbIe 9KOI0THIecKUe IPOOIIeMBI.

CocymiecTBoBaHHE NPUPOJBI M 4enoBedecTBa. CoxpaHeHHE OMOPa3HOOOpa3Hs Kak OCHOBA YCTOHYMBOCTH OHOChEpHI.
OcHOBa paIHOHAIILHOTO YIIPABICHUS TPUPOIHBIME PECYPCaMU U MX HCIIOJb30BaHUE. JJOCTIKEHISI OHOIOTHH M OXPaHa TPUPOJIBL.

JdemoncTpanumn:

Hoptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuid.

Tabnuue! u cxemsl: «lInmessie nenny», «bHoOIEHO3: cocTaB U cTpykTypay», «IIpupoaHsie coodiecTBay, «Llenu nutanusy,
«3Jkonoruyeckas nupamuia», «buocdepa u yenosek», «IxocucremMa MIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOTO Jiecay,
«buoneHo3 Bomoéma», «ArponeHo3y», «lIpuMepHbIe aHTPONOTCHHBIC BO3JIEHCTBHS HA NPUPOLY», «BaxHEHIINe HCTOYHHKH
3arpsi3HEHUsI BO3JlyXa M TPYHTOBBIX Boi», «[louBa — BakHeWmmas cocrapistomas ouochepsr», «DakTopsl Aerpajaluu MoYBy,
«[lapaukoBeii  3dpdexr», «DakTopsl PATUOAKTUBHOIO 3arpsisHeHHst OHOChepbr»y, «OOIm@as CTpykTypa Ouocheps,
«PacnpocTpanenue xu3Hu B Onocepe», «O30HOBBIA 3kpaH Onochepsi», «Kpyroopot yriepona B 6uochepe», «Kpyrosopor
a30Ta B IPUPOJIEN.

OOopynoBanue: Mojeb-anminkanus «Tunuunble OHOIEHO3bI», repbapuii «PacTuTenbHBIE COOOLIECTBA», KOJUICKIHH
«buoneno3y», «BpeauTenun BaKHEHIINX CETBCKOXO3SIMCTBEHHBIX KYJIBTYP», repOapuul M KOJUIEKIMH PACTCHHUH M KUBOTHBIX,
NPUHAJICKAIINE K pa3HbIM SKOJOTMYECKMM TIpyImiaM oaHoro Bunaa, Kpacnas kxaura Poccuiickoit ®enepaunu, nzoOpaxeHus
OXpaHAEMBIX BU/I0B paCTeHI/Iﬁ U )KUBOTHBIX.



IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUNS ITPOI'PAMMEBI 110 BUOJIOTMU HA BA3OBOM YPOBHE CPEJHETO
OBILIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBmuBaroTcsa TpeOOBaHHUA K Pe3yIbTaTaM OCBOCHHS OOYJAIOUIMMUCS MPOTPAMM CPEITHETrO
o01mero o6pa3oBaHus: JIMYHOCTHBIM, METAIIPEAMETHBIM U IIPEIMETHBIM.

JINYHOCTHBIE PE3YJIbTATBI

B cTpykType JNMYHOCTHBIX pPE3yJbTATOB OCBOCHHS NpeameTa «bBHONOTHS» BBIAEIEHBI CIEAYIOIINE COCTABISAIONINE:
OCO3HaHKME O0YYAIOIIUMUCS POCCHUCKON TPakJaHCKOH MICHTUYHOCTH — TFOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSTCIBHOCTH U
CaMOOTIpE/ICIICHUIO, HAaMYWe MOTHBAIMM K OOYYCHHIO OHOJOTHH, IeJICHANpPaBICHHOE DPAa3BUTHE BHYTPEHHUX YOCKICHUIHA
JIUYHOCTH Ha OCHOBE KIFOYEBBIX IICHHOCTEH M UCTOPUYCCKHX TPAIUIMA Pa3BUTHS OHMOJIOTUYECKOTO 3HAHHUS, FOTOBHOCTH U
CIOCOOHOCTh OOYYAIOUIUXCS PYKOBOJACTBOBATHCS B CBOCH NEATCIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIIMMHU
cucTeMe OHOJIOTHYECKOTo 00pa3oBaHWs, HAJWMYUE SKOJIOTMYECKOTO IPABOCO3HAHMSA, CIHOCOOHOCTH CTaBUTh LEIH W CTPOHTH
YKU3HEHHBIE TIIaHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMmera «BUOJOTHS» MOCTUTalOTCS B CIUHCTBE YYEOHOW M BOCIHUTATEIILHOM
JIeATEIbHOCTH B COOTBETCTBUU C TPATUIMOHHBIMH POCCHUICKUMH COLIMOKYJIBTYPHBIMH, HMCTOPHYECKHMH M JTyXOBHO-
HPaBCTBEHHBIMH IICHHOCTSMH, IMPHHATHIMA B OOIIECTBE NpaBHJIAMH W HOpPMaMH IIOBEICHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOTIO3HAHHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHUS, PA3BUTHUSI BHYTPEHHEN TO3UINH JIMYHOCTH, TATPUOTU3MA, YBaXKEHUS K 3aKOHY
U TIPaBOMOPSIAKY, YEJOBEKY TpyJa W CTaplieMy MOKOJCHHIO, B3aUMHOTO YBa)XKCHHUs, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY
HACJIEIMIO U TPaJuLMsIM MHOTOHAlMOHAIbHOTO Hapoaa Poccuiickoit denepaunu, npupoie ¥ OKpyKarolei cpeae.

JImgHOCTHBIE pe3yNbTaThl OCBOCHHS Yy4eOHOTO mpenMeTa «BbHONOTHs» HOIDKHBI OTpakaTh TOTOBHOCTH W CHOCOOHOCTH
00yUaroImuxcs PyKOBOJCTBOBAThCS CHOPMHUPOBAHHOW BHYTPCHHEH MO3UIMEH JIMYHOCTH, CHCTEMOMN IIEHHOCTHBIX OpPHUCHTAIUH,
MMO3UTHUBHBIX BHYTPCHHUX YOCXKICHUH, COOTBETCTBYIONINX TPATUIMOHHBEIM IEHHOCTSAM pPOCCHHCKOTO OOINECTBA, pacIIUpEHUC
JKU3HEHHOT'O OIBITA U OMbITa JEATEIHHOCTH B NPOLECCE PeA3allii OCHOBHBIX HAIIPaBICHUN BOCIIUTATENBHOMN NEATEIBHOCTH, B
TOM YHCJI€ B YACTH:

1) rpaskIaHCKOro BOCIUTAHMSA:

c(hOpMHUPOBAHHOCTh TPAXMAHCKOW ITO3WUIIUHM OOYYArOIIETOCs KaK aKTUBHOTO WM OTBETCTBEHHOTO WIEHA POCCHICKOTO
o0I111eCcTBa;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH, YBaXKEHUE 3aKOHA U TIPABOIIOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH MAEATENHHOCTH IIPH CO3JaHWH YYEOHBIX IPOEKTOB, pEHICHHH Yy4YeOHBIX U
MTO3HABATENBHBIX 33124, BHITOTHCHUH OMOIOTHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh ONPEACIISATh COOCTBCHHYO IMO3HUIIHIO [0 OTHOIICHHIO K SBJICHUSIM COBPEMEHHOM JKU3HU U O0BSICHATH €€

YMCHHE YYHTHIBATH B CBOUX JCHCTBHSX HEOOXOAMMOCTH KOHCTPYKTHBHOTO B3aMMOICHUCTBHS JIOACH C pPasHBIMH
yOeXICHUSIMH, KyTbTYPHBIMH [ICHHOCTSIMU H COLIMAIEHBIM TIOJI0KCHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOTO BBIMIOJIHEHHS yUEOHBIX, TO3HABATENHHBIX M UCCIIEIOBATENLCKIX
3a/1a4, YBOXKHUTEILHOTO OTHOUIEHHS K MHEHHIO ONIMTOHEHTOB MPU 00CYKIEHUH CTIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO COJEPIKAHNIS;

TFOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOM IEATENBHOCTH;

2) NaTPUOTHYECKOr0 BOCTIMTAHUS:

chopMHUpPOBAHHOCTh POCCUHCKON TpakIaHCKON WACHTUYHOCTH, MATPUOTH3MA, YBaXKEHHUS K CBOEMY HApOJy, YyBCTBa
OTBETCTBEHHOCTH mepen PoauHoM, ropaocTu 3a cBoW kpaid, cBoro PonuHy, cBOM S3BIK M KYJIBTYpPY, NPOILUIOE U HACTOsILEe
MHOTOHAIMOHAIBHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHONICHHE K MPUPOTHOMY HACIEAHMIO U TTAMSATHUKAM MPUPOIBI, TOCTIKEHUSIM Poccun B Hayke, HCKYCCTBE,
CIIOpTE, TEXHOJIOTHUSX, TPYIE;

CIOCOOHOCTh OILIEHUBATH BKJIAJ] POCCHUACKUAX YYEHBIX B CTAHOBJICHHC W PAa3BUTHEC OWOJIOTHH, MOHUMAHUS 3HAYCHUS
OMOJIOTHH B MO3HAHWUHU 3aKOHOB MPHUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uaeitHas yoex IEHHOCTh, TOTOBHOCTb K CITY>KeHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €T0 CYAbOY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHME JYXOBHBIX LIGHHOCTEH POCCUICKOI0 Hapoaa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEACHNUS;

CIOCOOHOCTh OILICHUBATH CUTYAI[MI0 U IPUHHMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSACh HA MOPAIbHO-HPAaBCTBCHHEIC
HOPMBI U LIEGHHOCTH;

OCO3HAHHE JIMIHOTO BKJIAJa B TOCTPOCHHE YCTOHYHBOTO OYyIyIIETO;

OTBETCTBEHHOE OTHOILUEHUE K CBOMM POJIUTENSIM, CO3JAHHMI0O CEMbU HAa OCHOBE OCO3HAHHOIO IPHUHSATHUS LEHHOCTEH
CeMENHOM KU3HU B COOTBETCTBUU C TpaIuLUsIMU HapoaoB Poccuu;

4) 3cTeTHYECKOT0 BOCIIUTAHUS:

JCTETUYECKOE OTHOIIEHHE K MHUpY, BKIIOYAs ACTETHKY OBITAa, HAYYHOTO M TEXHWYECKOTO TBOPYECTBA, CIIOPTa, TPYIa,
0OIIECTBCHHBIX OTHOIICHUH;

[IOHMMAaHHE SYMOLIMOHAIILHOTO BO3ACHCTBUSI )KUBOI MPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTb K CAMOBBIPAXXCHHIO B Pa3HBIX BUIaX UCKYCCTBA, CTPEMJICHHE TPOSBIISATh KAYECTBA TBOPIECKON JINIHOCTH;

5) pusnyeckoro BocnuTaHusA, HOPMHUPOBAHNS KYJIbTYPHI 310POBbSI H SMOIHOHAJIBLHOI0 0JIATONOTYYHS:

MOHMMaHKWE M peajn3alys 370poBoro u Oe3zomacHoro obpasa KHM3HHU (370pOBOE MUTAHHE, COOJIIOAECHHE TMIHEHUYECKHX
MpaBUI W HOPM, COaJaHCHPOBAHHBIM pPEXHM 3aHATHA M OTHBIXA, perylsapHas Qu3MYecKas aKTUBHOCTH), OEpeXHOTro,
OTBETCTBCHHOT'O ¥ KOMIIETEHTHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DPHU3MUECKOMY M IICHXUYECKOMY 3I0POBBIO;

MOHMMaHHE LIEHHOCTH MPaBWI HHAWBUAYaJIBHOTO U KOJUIEKTHBHOTO 0€30IaCHOTO MOBE/ICHHS B CUTYAlUX, YTPOXKAIOIINX
310pPOBBIO U XKU3HU JIIOJIEH;

OCO3HAHHE TIOCIEICTBUI W HEIIPUATHS BPEAHBIX NPUBBIUEK (YITOTPEOICHNUS aJIKOT0JIsl, HAPKOTHUKOB, KYPEHHS);

6) Tpy10BOro BOCIIMTAHMSA:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPyA0to0ue;

TOTOBHOCTh K aKTHBHOW AEATEIBHOCTH TEXHOJIOTHYECKON M COLUAIBHONW HAMPABIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH,
IUIAHUPOBATh M CAMOCTOSITENILHO BBIMOJHATE TAKyIO AEATEIHHOCTD;

HHTEpEC K pasMuHBIM cepaM NnpoecCHOHATIBHON AEATENHbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymylueit
npodeccun U peanrn30BbIBaTh COOCTBECHHBIC JKU3HEHHBIC TUIAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOPa30BaHMIO HA MPOTSDKCHNH BCEH KHU3HHY;

7) 3K0JIOrM4eCKOTr0 BOCIIMTAHUS

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIICHHE K MPUPO/IE KaK UCTOYHHKY JKH3HU Ha 3eMile, OCHOBE €€ CyIeCTBOBAHMS;

TIOBBIIIICHUE YPOBHS SKOJOTMYECKOW KyIbTYyphl: NPHOOPETCHHWE ONbBITA IUIAHUPOBAHMS IIOCTYIIKOB M OHEHKH HX
BO3MOXKHBIX TIOCIIEICTBHH ISl OKPY’KaIOILEH Cpeabl;

0CO3HaHKE TJI00aNIBbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U ITyTel UX PelIeHHS;

CIOCOOHOCTh HCIIOJB30BaTh IPUOOpETacMble NMPH HM3YYCHHHM OWOJIOTMH 3HAHWS M YMEHHS NpPH pEIICHHH MpoleMm,
CBSI3aHHBIX C pAIMOHAIBHBIM TIPHPOAOINOIL30BAHNEM (COOJNIIOACHHE TpaBWJ TOBEJCHUS B IIPUPOJEC, HANpPaBICHHBIX Ha
COXpaHEHHE PaBHOBECHUS B IKOCHCTEMaX, OXpaHy BUJIOB, IKOCHCTEM, Orocdepsbr);

aKTHBHOE HETPHUATHE [CHCTBHH, NPUHOCAIIMX BpEX OKpYXKaromled MNPHUPONHON Cpexe, yMEHHWE NPOTHO3WPOBATH
HEOIaronpuATHBIE SKOJIOTHUECKHE TOCIEICTBHS MPEANPHHNMAEMBIX ASHCTBUH U ITPEAOTBpAIaTh UX;

HaJIMYMC pa3BUTOro0 ISKOJOTMYCCKOro MbBINUICHUS, 9KOJOTHYECKOM KYyJbTYpbI, OINbITa JACATCIBHOCTH 3KOJIOTHYECKOM
HapaBJICHHOCTH, YMCHUA PYKOBOJICTBOBATHCA UMU B HO3HaBaTeHBHOﬁ, KOMMyHHKaTHBHOﬁ u COL[PIaJ'H:-HOfI IMpaKTUKE, TOTOBHOCTU
K y4acTHIO B IIPAKTUYECKOHN JIESTEILHOCTH KOJIOTHYECKOI HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHSI HayKH U OOIIECTBEHHOI
MIPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTE KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B TIOJINKYIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE S3BIKOBOW M YUTATEIBCKOM KYJIBTYPBHI KaK CpeIcTBa B3aMMOJCHCTBHS MEXIy JIOIBMH W IMO3HAHUS
MUpa;

MIOHMUMaHWE CHEeUU(PHUKH OHMOJIOTMH KaK HayKd, OCO3HaHMS €€ poiau B (OPMHUPOBAHMM DPALMOHAIBHOTO HAYYHOTO
MBIIIIEHUs], CO3aHUH [EIOCTHOTO IPEJICTABICHUs 00 OKpY)KaloIeM MHpe Kak O €IWHCTBE NMPHUPOABI, YeJOoBEeKa 1 00IIecTBa, B
MTO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH U PELICHNH IPO0JIeM COXPaHEHHUS IPHUPOTHOTO PABHOBECHS;

y6e)K}1éHHOCTI) B 3HAYUMOCTH OMOJIOTHU JJIs COBpeMeHHOﬁ IMBUJIU3AalUH: obecreueHuss HOBOTO YPOBHA pPa3BUTUA
MEJUIMHBI, CO3J[aHUE TEPCIICKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX pEIIaTh PECYpCHBIC NMPOOJIEMBI pa3BUTHSI UEJIOBEUECTBA,
MOWCKa MyTEeH BBIXOJA W3 TIOOATHHBIX OKOJOTHYECKHX MpoOieM M oOecredeHus Tepexoja K YCTOMUYMBOMY pa3BUTHIO,
paLMOHAILHOMY HCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB M (HOPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKH3HHU;

3aMHTEPECOBAaHHOCTh B IOJYYEHHHM OHOIOTMUECKMX 3HAHWH B LENAX IOBBIIEHHS OOLIEH KyJIBTYPBI, €CTECTBEHHO-
Hay4YHOH TPaMOTHOCTH, KaK COCTaBHOW 4acTH (DYHKIMOHAIBHOM TpaMOTHOCTH OO0ydaromuxcs, GopMHUpPyeMO#l NpH H3ydeHUH
OHOJIOTHH,

IIOHUMAHUE CYHIHOCTH METOJAOB IIO3HAHHA, HCIHOJB3YEMbBIX B €CTCCTBCHHBIX HayKax, CIIOCOOHOCTH HCIIOJL30BaTh
NoJTydaeMble 3HAHUS JUIs aHallk3a M OOBSCHEHMs SIBJICHUH OKPY)KAalOIIEro MUpPa W MPOUCXOAAIIMX B HEM HM3MEHEHHH, yMEHHE
JAC1aTh 000CHOBaHHBIE 3aKJIIOYEHHS HAa OCHOBE Hay4YHBIX q)aKTOB U UMCIOIIMXCA JTaHHBIX C HEJIBIO IMOJYUYCHHUA HOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENILHO HCIIONBb30BAaTh OMOJIOIMYECKHE 3HAHMWS Ul PEeUIeHUs NMpoOJieM B peajbHBIX XKM3HEHHBIX
CUTYyaLUsIX;

OCO3HAHHE [IEHHOCTH HAyYHOHW JAEATEIBHOCTH, TOTOBHOCTH OCYIIECTBISITH MPOCKTHYI0 M HCCIENOBAaTEIbCKYIO
JIeSITEJIbHOCTh MHIMBUAYAJIBHO U B IPYIIIIE;

TOTOBHOCTH M CIIOCOOHOCTh K HENpPEPHIBHOMY O0pa3oBaHHI0 M caMOOOpa30BaHHMIO, K AKTMBHOMY IIOJIydEHHIO HOBBIX
3HaHMH 10 OGMOJIOTHU B COOTBETCTBUH C )KU3HEHHBIMH IOTPEOHOCTAMH.

METANIPEAMETHBIE PE3YJIbTATHI

MerTampeqMeTHBIE pe3yNbTaThl OCBOCHUS YYeOHOTO mpenMeTa «BHOJOTHS» BKIIOYAIOT: 3HAYMMEIE U (POPMHPOBAHUS
MHPOBO33PEHHUS 00YJaIONINXCSl MEXAUCIUILINHAPHBIE (MEXIIPEIMETHBIEC) OOIICHAYIHBIC MOHATHS, OTPaXKAaIOIIUe IEJIOCTHOCTD
HAYyYHON KapTUHBI MHUpa W CHEHH(UKY METOJOB IO3HAHUS, HCIOIb3yEMBIX B CCTCCTBEHHBIX HayKax (BEINECTBO, JHEPTHS,



SIBIICHHUE, MPOLIECC, CUCTEMa, HayYHbIH (paKT, MPUHIMII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, NCCIEJOBaHNE, HAOIIOACHHE,
N3MEpEeHne, OKCIEPUMEHT W JpPYyrux), YHHMBEpCaJlbHble Yyd4eOHble JeHcTBUS  (TI03HAaBaTENbHbIE, KOMMYHUKAaTHBHbIC,
peryiaTiBHEIE), obecrieunBaromue GopmupoBanne QyHKIMOHATBHONW IPAMOTHOCTH M COLMATIbHOM KOMIIETEHIIMN 00yJaromumxcsl,
CHOCOOHOCTh 00YYaIOIMINXCSl MCIOJIb30BATh OCBOCHHBIC MEXIMCIUIUIMHAPHBIE, MHPOBO33PEHUECKNE 3HAHHUSA M yYHUBEPCAIbHBIC
y4eOHbIe JeHCTBUS B IIO3HABATEIHHOMN U COITUAIBHON TPaKTHKE.

MeranpeaMeTHbIE pe3yJIbTaThl OCBOSHHUS IPOTPAMMBI CPETHET0 00111ero 00pa3oBaHusl JOIDKHBEI OTPaXKaTh:

OsJajeHne yHUBepPCAJbHBIMH Y4eOHBIMHU NO03HABATEIbHBIMH JICHCTBUSIMH:

1) 6a3zoBble JOoruYecKue AeicTBUS:

CaMOCTOSATENBHO (POPMYIINPOBAThH M aKTYaJIM3UPOBATh NPOOJIEMY, paCCMaTPHBATh €€ BCECTOPOHHE;

UCIIONIb30BaTh MPU OCBOCHUH 3HAHUH MPHEMBI JIOTHYECKOT0 MBIIUICHHUS (aHANn3a, CHHTE3a, CPaBHEHUS, KilacCH(UKaIINY,
00001IeHNST), PaCKPHIBATh CMBICT OHMOJIOTHYECKUX IMOHATHH (BBINCNATh MX XapaKTepHBIC NPU3HAKH, YCTAHABIWUBATH CBS3H C
JPYTUMU TTOHATHIMHN);

ONpeNeNsATh IEIH JeATeNbHOCTH, 3ajqaBas IapaMeTpbl M KPUTEPUH WX JOCTHXKEHUsS, COOTHOCHTH pe3yJbTaThl
JIESITENIEHOCTH C TIOCTABICHHBIMH IIETISIMU;

UCTIONB30BaTh OMOIOTHYIECKUE TOHATHSA Al 00BSICHEHNUS (DAKTOB U SBICHUH )KUBON MPUPOABI;

CTPOUTHL JIOTUYCCKUEC PACCYKICHUA (I/IHI[yKTI/IBHLIe, ACAYKTUBHBIC, TII0 aHaHOFI/II/I), BbIABJIATH 3aKOHOMEPHOCTU U
MIPOTUBOPCUHNA B paCCMATPHUBACMBIX SIBJICHUAX, q)OpMyJ'II/IpOBaTL BBIBO/JIbI U 3aKJIHOUYCHUS,

MIPUMEHATh CXEMHO-MOJENBHBIC CPEACTBA JUIA TPEICTaBJICHHS CYNICCTBEHHBIX CBA3€H W OTHOIICHHH B HM3Yy4aeMbIX
OMOJIOrMYECKUX 00BEKTaX, a TAKXKE MPOTUBOPEYHI PA3HOTO POAA, BEISIBICHHBIX B Pa3IMYHBIX HH()OPMALMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEIICHUS MPOOIEMbI C YUETOM aHAIM3a UMCIOIIUXCS MaTePHAIbHBIX U HEMaTePHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBHI B AEATEIBHOCTh, OIIEHMBATH COOTBETCTBUE PE3YNIBTATOB LIENISIM, OLEHHBATh PHCKU ITOCIEICTBHI
JIeSITEeNbHOCTH;

KOOPpAUHUPOBATH U BBITIOJIHATH pa60Ty B YCJIOBUAX PCAJIBHOI'0, BUPTYAJIbHOI'O U KOM6I/IHI/IpOBaHHOFO BSaHMOL[eﬁCTBHSI;

Pa3BHBATh KPEATHBHOE MBIIUICHHE TIPH PEIICHUHN KU3HEHHBIX IPOOIIEM.

2) 6a30BbI€e HCCIIEA0BATEIbCKHE AECTBHUS:

BJIaACTh HaBBIKaMU y‘le6HO-HCCHC[{OBaTCHLCKOI>II u HpOGKTHOﬁ JACATCIbHOCTH, HAaBBIKaMH Pa3pCIICHUA Hp06ﬂeM,
CHOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY HOMCKY METOJIOB PEIICHHUS MPAKTHYECKUX 33124, IPUMEHEHHUIO Pa3IMYHBIX
METO/I0B IIO3HAHUS;

HCIOJIB30BaTh Pa3JIMIHbIC BUABI ACATCIILHOCTU MO MOJYYCHUIO HOBOI'O 3HaHUA, €0 MHTCPHIPETAILIUU, HpeO6paSOBaHHIO u
MIPUMEHEHHUIO B yIEOHBIX CUTYAIUIX, B TOM YHCJIE IPU CO3JaHUU YIEOHBIX U COI[MAIBHBIX ITPOEKTOB,

(opMHpOBaTh HAYYHBIN TUI MBIIIJICHUS, BIAAE€Th HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMH TIOHATHSMU M METOJAMU;

CTaBUTH U (popMyIHMpoBaTh COOCTBEHHBIE 331a41 B 00pa30BaTEIbHOMN JEATEIILHOCTH M )KU3HEHHBIX CUTYaIHSIX;

BbIABJIATE NMPUYUHHO-CIICACTBCHHBIC CBA3U W AKTyaJM3UPOBATH 3aJady, BbIABUI'aTb T'HIIOTE3Y eé peuIicHusA, HaXOAUThb
apryMEHTHI JUIsl I0Ka3aTelbCTBA CBOMX YTBEPXKICHHMH, 33/1aBaTh TApaMETPhl U KPUTEPUN PEILICHNUS;

aHAIM3UPOBATh TIOJYYEHHBIE B XOJE pEUICHUS 3aJadd pe3yJbTaThbl, KPUTHUECKH OLEHHMBATh WX JIOCTOBEPHOCTb,
MPOTHO3UPOBATH UBMCHCHUEC B HOBBIX YCIIOBUAX,

JaBaTb OLICHKY HOBBIM CUTYAIUsAM, OLICHUBATH HpHO6peTéHHLIfI OIIBIT,

OCYIIECTBIISITH LIeJICHANPABIICHHBIN IIONCK IIEPEHOCa CPEACTB U CII0cO00B AEHCTBHUS B MPO(ECCHOHAIBHYIO CPELY;

YMETH NIEPEHOCUTH 3HAHWA B ITIO3HABATCIIbBHYIO Y IPAKTUICCKYIO obnactu KU3BHCACATCIIBHOCTH,

YMETb HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE WJIEH, TIpeUIaraTh OPUTHHAIBHBIE MOJAXObl U PEIICHHUS, CTABUTh NPOOJIEMbI U 33aJauH, JOIyCKaIOIIne
aJbTepHATHBHBIC PEILICHHUSI.

3) pa6ora ¢ undopmaumeii:

OpHEHTHPOBATHCA B PA3IUYHBIX UCTOUHUKAX HH(OPMAINH (TEKCTe YIeOHOTO 1MocoOusl, HayIHO-TIOMYJISIPHON JIUTEpaType,
OMOJIOTMYECKUX CJIOBAPSIX M CIIPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHere), aHaaM3upoBaTh HHQPOPMAIHIO
Ppa3JIMYHbIX BUJI0B U (l)OpM MpEACTABJICHUA, KPUTHYCCKU OLICHUBATH eé JOCTOBEPHOCTH U HEIIPOTUBOPECYNBOCTD,

(hopMyHpoBaTh 3ampochl W TPUMEHSATh Pa3UYHBIE METOABI MPH TMOWCKE M OTOOpe OHOJOTHYECKOW WH(OpMAIuH,
HE0OXOAMMOH IS BBITIOJIHEHUS y4eOHBIX 3a/1a4;

IpUOOpeTaTh OMNBIT HCIOJIb30BAaHHUS HH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH, COBEPIIEHCTBOBATH KYJIBTYPY
AKTHBHOTO HCIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSTENILHO BBIOMpaTh ONTHUMaibHYI0 (opMy mpencraBieHHs Ouosoruueckoil MHMopMamuu (CXeMbl, Tpaduky,
JMarpaMMel, TaOJIHILBI, PUCYHKH U APYToe);

UCTIONb30BaTh HAYYHBIM SI3IK B KadecTBE CpEACTBA Ipu pabore c Ouomormueckod HH(MOpPMALMEH: NPHUMEHSITH
XMMHUYECKHE, (prU3nUecKne M MaTeMaTHIEeCKUE 3HAKH M CHMBOJIBI, ()OPMYNbI, aOOpeBHATypy, HOMEHKIATYpY, MCHOIb30BaTh H
peoOpa3oBEIBATh 3HAKOBO-CUMBOJINYECKHE CPE/ICTBA HATJISTHOCTH;

BJaJICTh HABBIKAMH PACIIO3HABAHUS U 3aLIUTHI HHPOPMAIH, HHPOPMAIIMOHHONW 0€301aCHOCTH JTUIHOCTH.

OsjajgeHne yHMBepcaJIbHBIMH KOMMYHHUKATHBHBIMH JeiiCTBUSIMH:

1) oOmeHme:



OCYIIECTBIISITh KOMMYHHKAIIMH BO BCEX c(epax XKHU3HU, aKTUBHO y9IacTBOBATb B JUAJOTE WM AUCKYCCHU IO CYIIECTBY
o0cyxnaeMol TeMbl (YMEHHE 3a]aBaTh BOIIPOCHI, BBHICKA3bIBATh CY>KACHHS OTHOCHUTEIBHO BBINOJHEHHUS MpEAjiaraeéMoi 3ajadd,
YUYHUTBIBATh HHTEPECH! M COTIIACOBAHHOCTH MO3ULMI IPYIUX YYaCTHUKOB JIMaJIora MM JUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OONICHMS, IOHMMATh 3HAYCHHWE COIMANBHBIX 3HAKOB, IPEANOCHIIOK
BO3HHWKHOBEHHS KOH(INKTHBIX CUTYallli, yMETh CMATYaTh KOH(INKTHI M BECTH IIEPETOBOPHI;

BJAJeTh Pa3iMYHBIMU clloco0aMu OOIIEHHWsS M B3aMMOJCHCTBHS, MOHHUMAaThb HAMEPEHMs JPYTUX JIFOJEH, MpOSBISATH
YBaKHTEJIFHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH hopme (hopMyTHpOBaTh CBOM BO3PAKEHHS,;

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHMS C UCIIOJIL30BAHMEM SI3BIKOBBIX CPEIICTB.

2) coBMeCTHAsI 1eSITeIbHOCTD:

MOHMMAaTh M HCIOJIb30BAaTh NPEHMYIIECTBA KOMAaHIHOW M WHIUBHIYAIbHOH pabOTHI NpH PELIEHUH OWOJIOTHYECKOM
po6IeMbl, 000CHOBBIBATh HEOOXOAMMOCTH IPUMEHEHHS TPYIIIOBHIX ()OPM B3aHMMOIEHCTBHUS TP peIIeHNH yI4eOHOH 3a1auu;

BBIOMpATh TEMATHUKY M METOIbl COBMECTHBIX IEHCTBUH C y4ETOM OOLIMX MHTEPECOB W BO3MOXHOCTEH KaXKAOTO dieHa
KOJUICKTHBA;

NPUHAMATh 1€ COBMECTHOW JAEATEIbHOCTH, OPraHM30BBIBATH M KOOPAHMHMPOBATH ICHCTBHA MO €€ IIOCTHXEHHIO:
COCTAaBIIATH IIJIaH JACHCTBUM, pacTIpeemsTh POIH C y4ETOM MHEHUH YIaCTHUKOB, 00CY’KAaTh PE3yNIbTaThl COBMECTHOH PabOTBHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIA/Ia M KQXKJOTr0 yYaCTHHKA KOMaH/Ibl B OOLIMH pe3ysbTar 10 pa3padoTaHHBIM KPUTEPHSIM;

npeajiaratb HOBbIC IPOCKTHI, OLICHUBATH UJACU C TO3UIIMHU HOBU3HbI, OPUTMHAJIBHOCTH, HpaKTH‘IeCKOﬁ 3HAYUMOCTH,

OCYIIECTBIISTH TO3UTHBHOE CTPATETNYECKOE MTOBEJCHUE B PA3IMIHBIX CUTYAlUsX, IPOSBIISATH TBOPUECTBO U BOOOpaKeHNE,
6I>ITI) WHUIIMATUBHBIM.

OBjaieHne yHUBEPCAIbHBIMHU PETrYJIATHBHBIMHU I€HCTBUAMU:

1) camoopranuzanusi:

UCTIONIB30BATh OMOMOTHYIECKNE 3HAHMS IS BBISBICHHUS IPOOJIEM U UX PELICHHS B )KU3HCHHBIX M yUEOHBIX CUTYAIHAX;

BI)I6I/IpaTI> Ha OCHOBC 6I/IOJ'IOFI/I'~ICCKI/IX 3HAHUM LCJICBBIC U CMBICJIOBBIC YCTAHOBKU B CBOUX [[eﬁCTBI/IHX U MOCTYINKax Io
OTHOIIECHHIO K )KUBOH NMPHUPOAE, CBOEMY 370POBBIO U 3I0POBBIO OKPY>KAFOIIIHX;

CaMOCTOSTENILHO OCYILIECTBIISATh ITO3HABATEIbHYIO IEATEIBHOCTh, BBISABIATH IPOOIEMBI, CTaBUTh U (HOpMyIMpoBaTh
COOCTBEHHEIE 3aJa4yu B 06pa3013aTenLH0171 ACATCIIBHOCTH U )KU3HCHHBIX CUTYAlUAX;

CaMOCTOSITENILHO COCTABJIATH IUIAH PEIIeHUs] IPOOJIEeMbl C YYETOM MMEIOLIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
[IPEANOYTEHUH;

JAaBaTb OLICHKY HOBBIM CUTYAIlUSIM;

pacIIUpATh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX NPENINOYTeHNUH;

JIeTIaTh OCO3HaHHBIN BEIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OILIEHUBATH IPUOOPETEHHBIH OIIBIT;

cnoco0cTBOBaTh (POPMHUPOBAHMIO U TIPOSIBICHHUIO IIUPOKOH SPYAUIIMU B Pa3HBIX 00JACTIX 3HAHUH, MOCTOSHHO TIOBBIILIATH
CBOI 00pa30BaTENBHBIN U KYJIBTYPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTb OLICHKY HOBBLIM CUTYAIUSAM, BHOCUTb KOPPEKTHUBELI B ACATCIIbBHOCTh, OCHUBATE COOTBETCTBUC PE3YJILTATOB LICIIAM,

BJIaACTh HaBBIKAMH MMO3HaBaTEIbHOMN pe(bHeKCI/II/I KaK OCO3HaHHA COBEPHIACMbIX HeﬁCTBHﬁ 1 MBICJIUTCIIBHBIX MTPOLECCOB,
UX pe3yJbTaTOB M OCHOBAHMH, UCIIOIb30BaTh NIPHUEMBI peIICKCHH JUTS OLCHKH CUTYAIUH, BEIOOpA BEPHOTO PELICHMUS;

YMETH OLICHUBATHL PUCKU U CBOCBPEMEHHO IPUHUMATh PCHICHUA 110 UX CHUKCHUIO,

NIPUHAMATh MOTHBBI U aPTYMEHTHI IPYTHUX [IPU aHAIU3€E PE3YIbTATOB NEIATEIBHOCTH;

3) npuHsTHE CeOS M APYTHX:

NIPUHUMATB ce0sl, HOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;

NIPUHAMATh MOTHBBI U aPTYMEHTHI APYTUX [IPU aHAJIU3€ PE3YyIbTAaTOB ACATEIbHOCTH,

MIPU3HABAThH CBOE MPABO U MPABO APYTHX HA OLIHOKH;

Ppa3BHBaTh CHOCOOHOCTH MOHUMATH MUP C O3UIMHU JIPYTOr0 YeJIOBEKA.

HNPEJMETHBIE PE3YJIBTATBI

[IpenmetHbIe pe3ynbTaThl 0OcBOCHUS mporpammbl COO 1o Ononoruu Ha 6a30BOM YPOBHE BKIIFOYAIOT CIICHUPUICCKHIE IS
yaeOHOTO Tpenmera «buomorms» HaydHBIE 3HAHHSA, YMEHHS W CHOCOOBI NEHCTBHH 10 OCBOCHHIO, WHTEPIpETalud |
mpeoOpa3oBaHUI0 3HAHWH, BUABI JAEATSIFHOCTH 110 TOJTYYCHHIO HOBOTO 3HAHMSA W NMPUMEHEHHIO 3HAHUH B PazIIMYHBIX YIeOHBIX
CUTYyaIlMsX, a TAKXKE B PCaANIbHBIX JKU3HCHHBIX CHUTYAIlMsX, CBS3aHHBIX C OuoJioruei. B mporpamMmMe mpeaMeTHbIC pe3yJIbTaThl
MPEJCTABIICHEI IO ToJaM O0yUYCHHS.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO npenmeTa «buonorus» ¢ 10 knacce TOMKHBI OTPaKaTh:

c(hOpMUPOBAHHOCTh 3HAHWIA O MECTE W pPOJIM OHOJIIOTHM B CHCTEME HAyYHOrO 3HAHHS CCTCCTBEHHBIX HAyK, B
(hOpMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KAapTHHBI MHUpPa M HAYYHOIO MHPOBO33PCHHsS, O BKJIAJC POCCHICKHX H
3apyOeKHBIX YIEHBIX-OMOJIOTOB B Pa3BUTHE OHMOJIOTHH, (YHKIIMOHAIFHOW TPaMOTHOCTH YeJOBEKa U pEIIeHHS >KH3HEHHBIX
3amad;



YMEHHE PacKpbIBaTh COJEpKAaHNE OMOIOTHUECKUX TEPMUHOB U MOHATHH: XWU3Hb, KJIE€TKa, OPraHn3M, Merabonm3m (oOMeH
BEIIECTB M  NpEBpAllleHHE OJHEpPIruM), romeocra3 (caMOperyjsius), YpoOBHEBas OpraHU3alus JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEICHHE (PENPOIYKINS), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BHUTHE;

yYMEHHE H31araTb OHOJIOTHYECKHE TEOPHH (KJIETOYHAsI, XpPOMOCOMHAs!, MyTaI[HOHHAs, [IEHTPpalbHAs JOIMa MOJEKYJIIPHON
6uonorum), 3akousl (I. Mengens, T. Moprana, H. . BaBuioBa) u ydeHus (0 meHTpaX MHOTOO0Opa3usi W TPOUCXOKIACHUS
KyJnbTypHBIX pacreHuid H. 1. BaBuioBa), onpenensiTe rpaHuIlbl HX TPUMEHHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJIJIETh METOJAMU HAYYHOTO TO3HAHUS B OMOJIOTHH: HAOJIOACHHE W ONMMCAHHE JKUBBIX CHCTEM, IPOLECCOB U
SIBTICHUH, OPTaHMU3aIMs U IPOBEACHIE OMOJIOTHIECKOTO IKCIIEPUMEHTA, BBIABIKCHUE THITOTE3bI, BEISBICHUE 3aBUCHMOCTH MEXIY
ucciaeyeMbIMU BETMYMHAMH, OOBSCHEHHE MOIYYSHHBIX PE3YNIbTaTOB, UCIOIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOPUH M 3aKOHOB,
YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUH IIOJY4YEHHBIX PE3YIbTaTOB;

YMEHHUE BBIICNATH CYHNIECTBEHHBIC TPH3HAKM BHPYCOB, KIETOK MPOKAPHOT M 3JYKAPHOT, OJHOKJICTOYHBIX U
MHOTOKJICTOUHBIX OPraHU3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHA BEIIECTB W IPEBpPAIlEHHs DHEPTHU B KIETKe, (hOTOCHHTE3a,
IUIACTUYECKOTO U IHEPIeTUUECKOro 00OMEHa, XeMOCHHTE3a, MUTO3a, Mel03a, OIJIOI0TBOPEHUS], PAa3MHOKEHHUS1, HHIUBUYaIbLHOTO
pa3BUTHS OpraHn3Ma (OHTOTeHE3);

YMEHHE NPHMEHSITh IOJNy4YECHHbIC 3HAHUSA I OOBSICHEHMS OHMOJIOTHYECKHX IIPOIECCOB M SBICHHWH, VIS MPUHITHSL
NPaKTHYECKUX pEIICHUH B TOBCEIHEBHOW JKM3HM C IeNbI0 oOecrieueHHss Oe30MacHOCTH CBOETr0 370POBbs U 30POBBS
OKpY>KArOLIUX JIFOJIEH.

YMEHHE pelIaTh 3JE€MEHTapHble T'CHETHYECKHE 3aJadydl Ha MOHO- W JWTHOpPHIHOE CKpEIIMBaHHE, CLEINICHHOE
HacJeJOBaHHe, COCTABISTH CXeMbl MOHOTHMOPH/THOTO CKPEIIMBAHMUS JUIs IPEJICKa3aHus HaclleJOBaHHS IIPHU3HAKOB Y OPraHU3MOB;

yMEHHE BBINOJHATH JabOpPaTOpPHbIE M IpaKkTHUeCKHe paboThl, cOONIOAaTh MpaBwia NHpu paboTe ¢ y4eOHBIM W
nmabopaTOpPHBEIM 000y IOBAHUEM;

YMEHHE KPHUTHUYECKH OLCHHWBAaTh W HMHTEPIPETUPOBATh HWH(POPMAINIO OHMOJIOTHYECKOTO COAEPKAHUS, BKIIOYAIOLIYIO
NICeBJJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HMCTOYHHMKOB (CPEACTBA MAaccOBOM HMH(pOpMAIMM, HAay4YHO-TIOMYJISIPHBIE MaTephalbl),
3TUYECKHE aCTIEKTHl COBPEMEHHBIX HCCIICOBAHNH B OHOIOTUH, MEAHUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO37aBaTh COOCTBEHHBIC IHCBMECHHBIE W YCTHBIE COOOIIEHHsA, 0000mas Owuosormdeckyro HMHOOpMALHUIO U3
HECKOJIbKUX UCTOYHUKOB, 'PaAMOTHO UCIIOJIB30BaTh HOHSITUHHBIA armapar OHMOJIOTHH.

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS yueOHOro mpenmMeta «buomnorusy ¢ 11 knacce NOMKHBI OTPakaTh:

c(OpMUPOBAaHHOCTh 3HAaHWI O MeCTe W pOJM OWOJOTMHM B CHUCTEME HAy4YHOTO 3HAHUS ECTECTBEHHBIX HayK, B
(OpPMUPOBaHUM COBPEMEHHON €CTECTBEHHO-HAay4HOH KapTHHBI MHpa U HAy4HOTO MHMPOBO33PEHHMS, O BKJIAJE POCCHUHCKUX H
3apyOeXHBIX Yu€HBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (DYHKIHMOHAJIBHOW I'DAaMOTHOCTH YeJIOBEKa JJISI PEIIeHUs YKU3HEHHBIX
3aj1ad;

YMEHHE pacKphIBaTh COJEp)KaHWEe OHMOJIOTMYECKHX TEPMUHOB M TOHSTHI: BUJ, TNOIMYJSINS, T€HO(OHI, 3BOJIOIHSA,
JBIDKYIIME CWIIbl ((DaKTOpbl) SBOJIOLMH, MPHCIOCOOJIEHHOCTh OPraHM3MOB, BHI000pa30BaHHE, HSKOJOIMYECKHE (HaKTOpHI,
9KOCHCTEMA, TPOAYLEHTHI, KOHCYMEHTBI, PEAYLIEHTHI, IENH MUTAHMsI, SKOJIOTHYEeCKas MMpaMuia, OnoreoieHos, buocdepa;

yYMEHHE H3J1araTb OHWOJIOTHYecKHe TeopuH (dBostonMoHHas Teopust Y. JlapBuHa, cHHTETHYECKash TEOPHs 3BOIIOINN),
3aKOHBI ¥ 3aKOHOMEPHOCTH (3apoapimeBoro cxoactsa K. M. Bapa, uepenoBanus riiaBHBIX HanpaBiIeHUH u myTeit sposonnu A. H.
CeBepiioBa, yueHust o0 buocgepe B. . BepHaackoro), onpeaensath rpaHUIlbl KX MPUMEHUMOCTH K JKHBBIM CHCTEMAaM;

YMEHHUE BJIQJIETh METOJaMH HAYYHOTO ITO3HAHWS B OMOJIOTHH: HAOJIIOAEHHE W ONMMCAHHE JKUBBIX CHCTEM, IPOLECCOB U
HBJ'[eHPIﬁ, opraHu3amnus 1 nNpoBEACHUC OHMOJIOTHYECKOTO OKCIICPUMEHTA, BBIABUKXCHNUC TUIIOTEC3bI, BBIABJICHUC 3aBUCUMOCTHU MCKIY
HCCIEAYEMBIMU BCIMYMHAMMU, 00BSICHEHNE TMOJIYYCHHBIX PE3YJIbTATOB, UCIIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpHﬁ 1 3aKOHOB,
YMEHUE JIeNaTh BBIBOJIbI HA OCHOBAaHMH ITOJIYYE€HHBIX PE3yIIbTaToB;

YMEHHE BBIJICNATh CYIIECTBEHHBIC NMPU3HAKH CTPOEHUsS OMOJOTMUECKMX OOBEKTOB: BHOB, IIOIYJSLMH, NPOIYLEHTOB,
KOHCYMEHTOB, pEIyLEHTOB, OHOTEOI[CHO30B U HJKOCHUCTEM, OCOOCHHOCTH MPOLIECCOB: HACIEACTBEHHOW H3MEHYHBOCTH,
€CTECTBEHHOT0 O0TOOpa, BWA000pa30BaHUs, MPHUCIOCOOJICHHOCTH OpPraHU3MOB, JEHCTBUS OSKOJIOrMYeCKHX (akTopoB Ha
OpraHU3MBI, TIEPEHOCa BEIIECTB U MOTOKA SHEPTHU B 9KOCUCTEMAax, aHTPOIIOT€HHBIX U3MEHEHNUI B 9KOCHCTEMaX CBOSI MECTHOCTH,
KpPYyroBOpOTa BEIECTB U OMOT€OXMMHYECKHX IIUKIIOB B Onocdepe;

YMCHUEC TNPUMCHATH ITOJTYUYCHHBIC 3HAHUA JIA 00BSICHEHNST OHMOJIOTHYECKUX mpoueccoB u HBHGHI/Iﬁ, A TIPUHATUA
NPAaKTHYECKUX pEIICHWH B TOBCEJHEBHOW JKM3HM C LENbI0 oOecredeHus Oe30MacHOCTH CBOETrO 3J0pPOBbsI M 3JI0POBBS
OKpYXAIOUIMX JIIOJieH, COONIIOAEHHsT HOPM TIpaMOTHOTO TOBEIEHHMS B OKpY’Kalouled MNpUpPOAHOH cpele, IOHMMaHue
HEOOXOANMOCTH HCIOIb30BaHUS JOCTHXCHUH COBPEMEHHON OMOIOTHH AJIsl PALMOHAIIBHOTO IPUPOJOIONb30BAHUS;

yYMEHHE pelIaTh 3JIeMeHTapHble OMOIOrHUECKHE 3a1a41, COCTABIISTh CXEMBI IIEPEHOCA BEIIECTB U HHEPTHH B DKOCUCTEMAx
(uenu nuTaHMN);

YMEHHUE BBIMIOMHATH J1abOpaTOpHbIE M TPaKTHYECKHE padoThl, COONOMATh TpaBWiIa MpU paboTe C ydeOHBIM H
1a60PaTOPHBIM 000y IOBAHUEM;

yYMEHHE KPUTHYECKH OICHMBaTh W MHTEPIPETHPOBaTh HH(OpMannio OHOIOTHYECKOTO COJepIKaHMs, BKIIOYAIOIIYIO
NICEBJOHAYYHBIC 3HAHNUA M3 Pa3IMIHBIX HCTOYHUKOB (CpEICTBA MAacCOBOM nH(pOpManNH, HAyIHO -TIOMYJIIPHBIE MaTEPHAIbI),

YMEHHE CO3l1aBaTh COOCTBEHHBIC MUCHMEHHBICE W YCTHBIE COOOIICHHS, 0000mas OHOJOTHYECKYI0 HH(DOpPMAIHIO W3
HECKOJIbKUX MCTOYHUKOB, IPAMOTHO HMCIIOJIb30BATh MOHATHHHBIN ammapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypchl
bu6nuoreka [IOK
1 b 2 .
HONOTHA Kak fiayka 05 https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmmorexa [IOK
P . https://m.edsoo.ru/7f41c292
XHUMHUYECKUI COCTAB U CTPOCHUE KIIETKH
3 Hcnonvzosanue ooopyoosanusn «Touka 8 1 bubmorexa OK
Py https://m.edsoo.ru/7f41c292
pocma
KuznenestenbHOCTh KJIETKU
4 u Gopvo «Toux 5 bubmuoreka [{OK
CROLIOGANUE ODOPYOOSANUR (L OUKA https://m.edso0o.ru/7f41c292
pocma
PazMHOkeHUE 1 MTHANBUAYATbHOE pa3BUTHE
5 OpraHU3MOB 5 1 bubmuoreka [IOK
Hcnonvzosanue ooopyoosanusn «Touka https://m.edso0o.ru/7f41c292
pocma
bubnmorexa LIOK
6 P 1 1
SSEPBHOE BpeMi https://m.edso0o.ru/7f41c292
7 HacnenctBeHHOCTh M UBMEHYUBOCTD 3 15 bubmuoreka [{OK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
3 Cenekuust oprann3MoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTUHU https://m.eds00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 4
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11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3/iejioB H TEM uudposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 DBOJIFOLIMOHHAS OMOJIOTHUS 9 1 bubmuorexa [IOK
https://m.edsoo.ru/7f41cc74
5 BO3HMKHOBEHHE U Pa3BUTHUEC KU3HH Ha 9 05 bubnuorexa [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 OprasH3Mbl H OKpykakolLas cpeia > ! https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fALecTA
bubnuoreka [{OK
° Pesepaiioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 2.5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontposbnubie IlpakTunuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckas paborta Ne 1
2 «Mcnonp30BaHue pa3ITUIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 buoniornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3Y4YEHHE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU coCcTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MUHEpAJIbHBIE COJIH https://m.edso0o.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas Hcnonvzosanue
6 pabora Ne 1 «M3yuenue 1 obopyoosanusn bubnmuotexa [JOK
KaTaTUTHYECKOI aKTUBHOCTH «Touka pocma https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha IpuMepe aMHIIa3bl 0.5
VI KaTamas3bl)»
b K
7 VYraeBospl. JIunuas 1 no/morexa [0

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuorexa [JOK

8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust u METObI U3YyUEHHUS bubnmoreka [JOK
kietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocrtHas xxuBas
cucremMa
CTpoeHue 3yKapuOTHYECKOM KIIETKH.
JlaGopaTopHnas pabota Ne 2
Hcnonvzosanue
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHui, KUBOTHBIX, TPUOOB 1 0bopydosarnus https://m.edso00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha «Touxa pocma https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOIMpENaparax u ux 05
OTHCAHUE»
bu6mmorexa [IOK
12 (JOMEH BEIECTB KT METAOOMH3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 dotocires. XemocHres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN LHMKII KIETKHU. [leneHue
kJeTku. Muros. JlabopatopHas BuGmorexa IOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEelIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
16 buocunTe3s O6enka. Peakmus bu6mmoreka [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edso0o.ru/863e7540

bu6mmoreka [IOK

19 DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
. bu6mmoreka [IOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeToK. OII010TBOPEHHE. Hcnonvzosanue

91 JlaGopaTtopHnast pabota Ne 4 obopyoosanusn bubnnoreka [JOK
«M3y4eHue cTpoeHus MOJIOBBIX «Touka pocma https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX 0.5
MHUKpOIIpenaparax»

99 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
PesepBHblil ypok. KonTponbpHas

93 pabota mo treme «Pa3MHOXeHUE U
WHANBUAYAIbHOE Pa3BUTHE
OpraHU3MOB)

24 I'eneTrika — Hayka o bubnnoreka [JOK
HACJIEICTBEHHOCTU U U3MEHUYUBOCTHU https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTHU HACJIEAOBAHUS

25 npu3HaKoB. MoHOruOpuaAHOE bubmmorexa [OK

https://m.eds00.ru/863e8878
CKpellIUBaHHe
UTHOPHUIHOE CKpEIUBaHue. 3aKOH
26 fesaminioro HaI:::J'IL:)IOBaHI/ISI bubnnorexa [IOK
https://m.eds00.ru/863e89a4
MIPU3HAKOB
CuenneHHoe HaclleJOBaHHUE
27 npu3HakoB. JlabopaTopHas pabora 0.5 bubmmorexa LIOK

Ne 5 «3yuenue pe3ynbraToB

https://m.eds00.ru/863e8c60



https://m.edsoo.ru/863e7540
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MOHOTUOPUAHOTO U AUTHOPHUTHOTO
CKpPEIIMBaHMA y APO30(HIBI HA
TOTOBBIX MHUKpPOIIpETIapaTax»»

28 I'eneruka nosa. Hacnenopanue 1 bubmuorexa [JOK
MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso00.ru/863e8c60
N3menunBocTh. Henacnencrsennas
W3MEHYHMBOCTh. JIJabopaTopHas
pabota Ne 6. U3yuenue bubnunoreka HOK

29 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BAapUALIMOHHON KPUBOM»

HacnencrBeHHass ©3MEHYMBOCTD.
JlaGopaTtopnast pabota No 7. bubnnoreka [JOK

30 . 1 0.5
«AHanu3 MyTauui y 1po30(puisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIpEIapaTax»

bu6mmoreka [JOK

31 T'eneritka uenopeka . https://m.eds00.ru/863e8d78

bu6mmoreka [IOK

32 Ceneiuns kak Hayka # npouece 1 https://m.eds00.ru/863e9214

33 MeToap! M TOCTUKEHUS CEJIEKITUNA 1 bu6mmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 brortexHonorus kak orpacib 1 bubnuoreka [IOK
IIPOU3BOJCTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME



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

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmnorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaboparopHuas pabota Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EcrecTBeHHbIi 0TOOp U €ro hopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynpTaThl 3BONIIOLNN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 Bug000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepa
3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

https://m.edso0.ru/863e9cle
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HeoOpaTtumocTs 3BOIIONNN

Hcrtopust xu3nu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
Iepuo1am https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTuueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4yeHne NCKONIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpraHn4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH IBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnunorexa [JOK
aJlanTanuy 4eJ0BeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpenpbl 0OUTaHMS U SKOJIOTHYECKHE bubnnorexa [JOK



https://m.edsoo.ru/863ea5a6
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(baxTopsl

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edso0o.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEyCay»
bu6mmorexa [IOK
23 buorutieckie dakTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéT ImI0THOCTH 0.5
MOIYJISIIUI pa3HBIX BHJIOB
pacTeHui»
o5 Coob1ecTBa OpraHu3MoOB — bubnuotexa [JOK
OHOIIEeHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTHUYECKHE CHCTEMBI bubmuorexa [JOK
(KOCUCTEMBI) https://m.edso00.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [TOK
. https://m.edsoo0.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 [TpupoiHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
IKOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

ouochepsl

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



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

32 YenosedecTBo B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U DKOJIOTTUECKHAE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue
/Tlon pen. Ilaceunnka B.B., Akiinoneproe obmectBo «31aTenbcTBO
«IIpocBemenue»

* buonorus, 11 knacc/ [laceunuk B.B., Kamenckuit A.A., Py6uioB A.M. u apyrue
/Tlon pen. Ilaceunnka B.B., Akimoneprnoe obmiectBo «M31aTenbcTBO
«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA:

[Taceunuk B.B. [Toypounsie pa3padoTku. 10-11 kiacc. YueOHoe nocodue ass
oOmreoOpa3zoBaTenbHbIX opranu3aiuii. bazoseiit ypoBens. M. Ilpocsemienue.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCHBI U PECYPCBI CETH
HMHTEPHET:

bubmmoreka I{OK,

IIpoexTt Besi Omosiorust

http://www.ebio.ru/index-1.html
NHpopManiuOHHO-CIPABOYHBIH pecypc Mo 0H0JI0Trun

http://www.cellbiol.ru

buojornuyecknii Karajaor

http://www.ancientbeasts.ru/



https://www.google.com/url?q=http://www.ebio.ru/index-1.html&sa=D&ust=1604341088413000&usg=AOvVaw3Mlpr317gAt5aoIJ9657Rr
https://www.google.com/url?q=http://www.cellbiol.ru/&sa=D&ust=1604341088417000&usg=AOvVaw287CZ4HsKDLwU-VwLbPcHe
https://www.google.com/url?q=http://www.ancientbeasts.ru/&sa=D&ust=1604341088419000&usg=AOvVaw1GpJRIgAJlT1xxtPJ-yrJ_
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C=RU, O="TBOY COLLU Ne 3""
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CN=E.H. Endwumosa,
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CN=H.B. 3uH4eHko,
E=school3_kch@samara.edu.ru
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