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IHHOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnNporpaMMbl IO OHOJOTHH TEOPETHYECKYI0 OCHOBY IS
OTpe/ieNieHUs] TMOAXO0M0B K (OPMUPOBAHUIO COJCpKaHUS ydeOHOro mpeamMera
«buonorus»  coctTaBWIM:  KOHIENTyalbHble mnonoxkenus DIoOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJIeH, collep KaHusl, pe3yJbTaTOB OOy4YeHHs] U TpeOoBaHUI
K YPOBHIO IMOJTOTOBKH BBITYCKHUKOB, MOJIOKEHHS 00 OOLIMX WENAX W MPUHIUNAX,
XapaKTEePU3yIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHETO 00I1Iero 00pa3oBaHus
B Poccuiickoit denepariuu, a Takke MONOKEHHUS O CEUPUKE OHOTIOTHH, €€ 3HAUYCHUH
B TO3HAHUU >KUBOM MPUPOJBI M OOECHEUYeHUH CYIIECTBOBAHUS YEIOBEYECKOTO
oOmectBa. CorjlacHO Ha3BaHHBIM IOJOXKEHUSM, OIPECICHbl OCHOBHBIE (PYHKIIUU
MPOTPaMMBbI 110 OMOJIOTHU U €€ CTPYKTYypa.

[Iporpamma mo Ouosnoruu Ja€T MpeAcTaBIECHUE O IesaX, 00 oluiel cTpaTeruu
oOy4eHHs, BOCIUTAHUS U PAa3BUTHUA OOYyYArOUIUXCs CPEJACTBAMHU y4yeOHOTO MpeaMera
«buonorusy, onpenenseT o0sA3aTENbHOE MPEAMETHOE COJEpPKAHUE, €r0 CTPYKTYpY,
pacrpeneneHue Mo paslellaM U TeMaM, PEKOMEHIYEMYIO IIOCJIEIOBATEIbHOCTh
M3y4YeHHs y4yeOHOro marepuana ¢ Y4ETOM MEKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBA3€H, JIOTMKM  0Opa3oBaTeIbHOIO  MPOLIECCa, BO3PACTHBIX  OCOOEHHOCTEH
00yJarommxcs.

B nporpamme mo OMOJIOTHM TakKe YYUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMbBIM
JUYHOCTHBIM, METalmpeAMETHBIM U MPEIMETHBIM pe3yjbTaTaM OOy4YeHHS B
(GbOopMUPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-IO3HABATEJIBHOU AEATEIbHOCTH/Y4eOHBIX
nerlcTBU 00yYaromuXxcsl M0 OCBOCHUIO COACPKaHUSI OMOJIOTHYECKOr0 00pa30BaHusl.

B nporpamme mo Ouonoruu (10—11 kmaccel, 0a30BbIi ypOBEHb) peajn30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B M3YYEHHHM OHOJIOTHH, Onaromaps dYemMy B Hel
MPOCMATPUBACTCS  HANPABJIECHHOCTh HA  pa3BUTUE 3HAHWM, CBSI3aHHBIX C
dbopMUpPOBaHHEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX OpHUEHTAIUN
JUYHOCTHU, IKOJIOTUUECKOTO MBIILIEHHUS, MPECTABICHUN O 3J0pPOBOM 00pase KU3HU U
OEpeKHBIM OTHOIIIEHHEM K OKpysKarolieil mnpupomHoi cpene. Ilostomy Hapsigy c
M3y4eHUEM 00IIeONOIOTMYECKUX TEOPHH, a TAK)KE 3HAHUN O CTPOCHHUH KHBBIX CHCTEM
pPa3HOTO paHra M CyIUIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX MPOIECCOB B MPOrpaMMe
no OWOJOTMU YJEJICEHO BHHUMaHUE WCIOJB30BAHUIO TIOJYYEHHBIX 3HAHUM B
MTOBCETHEBHOM KU3HU JIJIsl PEIICHUS MTPUKIAIHBIX 3a/1a4u, B TOM YHUCIIE: TPO(PIIaKTHKA
HACJICJICTBEHHBIX 3a00JI€BaHUI YEJI0OBEKA, MEIUKO-TEHETUYECKOTO KOHCYIbTUPOBAHHSI,
000OCHOBaHUSI  DKOJIOTMYECKH  1IeJIECOOOpa3HOr0  MOBEIEHUS B  OKpY’Karolen
IIPUPOIAHON Cpele, aHAIU3a BIUSHUSA XO3SMCTBEHHOW JESATEIBbHOCTH YEJIOBEKa Ha
COCTOSIHUE TIPUPOJHBIX W HCKYCCTBEHHBIX JKOCHUCTEM. YCHJICHWE BHUMaHHS K
MPUKIAIHOW HANpPABICHHOCTH Y4yeOHOro mpeamera «bHONOTHS» TPOIUKTOBAHO
HEOOXOAMMOCThIO 00€CTICUCHUSI YCIOBUH ISl PEIICHUs OJHOW M3 aKTyaJbHBIX 3a7a4
IIKOJIBHOTO OHMOJOTrHYEecKOTo 00pa3oBaHUs, KOTopas mnpesnoaract GOpMHUPOBAHUE Y



oOydJaronmxcsi  CHOCOOHOCTH  aalnTUPOBAThCA K  M3MEHEHMSIM  JUHAMUYHO
Pa3BUBAIOIIIETOCS] COBPEMEHHOT'O MHUpA.

buonorus Ha ypoBHE cpeaHero oo1iero oOpa3oBaHUs 3aHUMAET BaKHOE MECTO.
Ona oOecneunBaeT (HOPMHUPOBAHHE Yy OOYUYAIOIMMUXCSA TMPEJACTABICHUN O HAyYHOH
KapTUHE MHpPA, pacupseT U 000011aeT 3HAaHUS O )KHUBOUW MpUpoIe, €€ OTIIMINTEITHHBIX
npU3HaKaX — YPOBHEBOM OpraHM3alii U HBOJIIOIUH, CO31aET YCIOBUS JUIsl: TIO3HAHUS
3aKOHOB >KMBOUW MpUpobl, (OPMUPOBAHUS (PYHKIIMOHAIBHOW IPAMOTHOCTH, HABBIKOB
3I0POBOTO U OE30MacCHOTO 00pa3a >KU3HU, IKOJOTHIECKOTO MBIIUICHUS, IICHHOCTHOTO
OTHOIIEHUS K JKUBOW TIPUPOE U YETOBEKY.

Bonpimoe 3HadeHne OMOJOTHUS MMEET TakKe IS PEIICHHs] BOCIUTATEIBHBIX U
Pa3BUBAIOIIMX 3a/1ad CPeHEro o0IIero oOpa3oBaHMsl, COIMATU3AIMN 00YyIarOITUXCS.
N3yuenune Ouonoruu obecreunBacT yCcIoBUs Ui (GOPMUPOBAHUSI MHTEIUICKTYabHBIX,
KOMMYHUKAITMOHHBIX ¥ WH(OOPMAIMOHHBIX HABBIKOB, JICTETHYECKON KYJIBTYPHI,
CIIOCOOCTBYET WHTErpalii OMOJOTHYCCKUX 3HAHUHN C MPEACTABICHUSAMHU W3 APYTHX
y4eOHBbIX MPEAMETOB, B YAaCTHOCTH, (PU3UKH, XUMUU U Teorpaduu. HazpaHHbie
MOJIOKEHUS O MpeAHa3HauYeHUU y4eOHOoro mpenmera «buosiorus» cocTaBWIM OCHOBY
JUISL OTNpeNleNICHUs] TOJIXOJI0B K OTOOpY M CTPYKTYPUPOBAHHMIO €r0 COJACp>KaHUf,
MIPEICTABJICHHOTO B MPOTpaMMe 110 OMOJIOTHH.

Ot6op conepkanus ydeOHoro mnpemmera «buomorms» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C MO3UINKA KYJIbTYPOCOOOPA3HOTO TI0JIX0/1a, B COOTBETCTBUH C KOTOPHIM
oOydJaromniecs: JOJKHBI OCBOUTH 3HAHUS U YMEHHUS, 3HAYUMbIC IJis1 (POPMUPOBAHUS
o0mel KyJabTyphl, OMPEACIISIONINE aJIeKBaTHOE TTOBEACHUE YEIOBEKA B OKPYIKAIOIIEH
MIPUPOJHON cpejie, BOCTPEOOBaHHBIE B TMOBCEJHEBHOM JKM3HU M MPAKTUYECKOU
nesrenbHocT. Ocoboe MecTo B O3TOM CHCTEME 3HAaHUM 3aHUMAIOT DJIEMEHTHI
coJiepKaHusl, KOTOpPbIE CIY»XaT OCHOBOW it (OPMHUPOBAHMS TPEACTABICHUNA O
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHE MHUpPa M IIEHHOCTHBIX OPHEHTAIUAX
JUYHOCTH, CITIOCOOCTBYIONIUX TYMaHU3AIMKH OMOJIOTHIECKOTO 00pa30BaHMs.

CTpyKTypupOBaHWE COJAEpXaHUsS YyYeOHOro Marepuajga B IIporpamMme II0
OMOJIOTUM  OCYIIECTBICHO € Yy4€TOM TMPUOPUTETHOTO 3HAYCHHsS] 3HAHUNU 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KMUBOW MPUPONBI, O €€ YPOBHEBOW OpraHu3alud U
ABONIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType ydeOHOro mpeamera «buomorusy
BBIJICJICHBI CJICAYIONINE COJCpKaTeabHblc JIMHUK: «buoyorms kak Hayka. MeTombl
HAy4yHOTO TO3HaHWs», «KieTka kak Owuosormueckas cuctema», «OpraHusM Kak
Ouonornueckas cuctema», «CucrtemMa W MHOTOOOpa3We OPTaHUYECKOTOo MUpPay,
«IBOJIOIHUSA KUBOU PUPOIBI», « IKOCHCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Ilen» w3yueHus ydeOHOTO mpeamera «bwomorus» Ha 0a30BOM YpOBHE —
OBJIaJICHUE OOYJArONTUMUCS 3HAHUSIMHU O CTPYKTYPHO-(DYHKITMOHAIBHON OpraHu3alliy
KUBBIX CHCTEM Pa3HOr0 paHTra M MPUOOpETeHHWE YMEHUH HWCIOJIb30BaTh ITH 3HAHUS



JUISl TPAMOTHBIX JEUCTBUH B OTHOUIEHUH OOBEKTOB >KMBOW MPUPOJBI U PELICHUs
Pa3IUYHBIX KU3HEHHBIX MTPOOJIEM.

JoctikeHue 1enu uzydeHus: ydyeOHoro mnpeamera «buonorus» Ha 06a3oBoM
YpOBHE 00ECIIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOGHHE OOYYaIONIMMHCS CHUCTEMBbl 3HAaHUH O OHMOJOTHUECKUX TEOPHSIX,
YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MPaBUIIax, CIAYKaUX OCHOBOU ISt
dbopMHpOBaHUs MPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHMHE MHpa, O METOJax
HAy4YHOTO TO3HAHUS, CTPOCHHH, MHOTOOOpa3Wd M OCOOCHHOCTSX J>KHUBBIX CHCTEM
pa3HOr0 ypOBHS OpraHU3allMU, BBIJAIONIMXCS OTKPBITUSIX M COBPEMEHHBIX
HCCJIEIOBAaHMUIX B OMOJIOTHH,

dbopMupoBaHue Yy OOYyYalOIIUXCS T[O3HABATEIbHBIX, HWHTEUICKTYaJbHbIX H
TBOPUECKUX CIIOCOOHOCTEH B IpOIECCe aHalM3a JaHHBIX O NYyTSIX pa3BUTHS B
OMOJIOTUU HAYYHBIX B3TJIAJIOB, UACH U MOJXOA0B K U3YUYECHHIO KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpTraHU3alINH;

CTaHOBJICHHE y oOydaromuxcst oOmed  KyJabTypbl, (DYHKIIMOHAIBLHOMN
IPaMOTHOCTH, Pa3BUTHUE YMEHUN OOBSICHATH W OIICHUBATH SIBJICHHS OKPYXKAIOIIETO
MUpa KUBOU MPUPOJIBI HA OCHOBAHWU 3HAHWU U OIBITA, MMOJYYECHHBIX MMPU U3YUEHUU
OnoJoruy;

dopMupoBaHHe y OOyYaloIUXCAd YMEHUH  WLIIOCTPUPOBATh  3HAUECHHE
OMOJIOTUYECKUX 3HAHUW B TIPAKTUYECKON JIEATETHHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEJUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCIIUTAaHUE YOEKIEHHOCTHU B BO3MOKHOCTH TO3HAHUSI YEJTOBEKOM >KHBOU
MPUPOJIbI, HEOOXOJAUMOCTH OEpPEKHOTO OTHOIICHHUS K HEH, COONIOJEHUS] ITUUYECKUX
HOPM TIPU NIPOBEACHUN OMOJIOTUYECKUX UCCIICIOBAHUM;

OCO3HaHWE IICHHOCTH OHWOJIOTMUECKUX 3HAHUM U1 TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYPHI, 1Ji POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE NMPUOOPETEHHBIX 3HAHUW M YMEHHI B MOBCEIHEBHOW >KM3HU IS
OLICHKU TOCJEACTBUI CBOEH NEATETbHOCTH MO OTHOUIEHUIO K OKpYKaIoWIeH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COOJIOJeHHE Mep NPOOUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero obmero odpa3zoBanus «buonorusy, nzydaemas Ha 6a30BOM
YpOBHE, SBISETCS 00s3aTeIbHBIM YYEOHBIM MPEIMETOM, BXOJMSIIMM B COCTaB
npeamMeTHoN obsactu «EcTecTBeHHO-HAyYHBIE MPEIMETHD.

Jlnst m3ydenus: 6uosiorun Ha 0a30BOM YPOBHE CPEIHETO OOIIero oOpa3oBaHUSs
otBoauTcs 68 vacos: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 gaca
(1 gac B HEezEIIO).



COIEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OMOJOTMU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JAPYTUMH €CTECTBEHHBIMU HAayKaMu, GUIOCO(PHE, STUKOM, 3CTeTUKOI 1 mpaBoM. Poib
Oowonmornn B (HOPMHUPOBAHWHM COBPEMEHHOW Hay4yHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

Meronapl MO3HAaHUS KUBOW MpUPOIbI (HaOIIOIEHHE, SKCHEPUMEHT, ONHUCAHUE,
n3MepeHue, Kiiaccuukalus, MoJIeIMPOBaHUE, CTATUCTUYECKAst 00padOTKa JaHHBIX ).

JdemoHcTpanuun:

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

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MIPUPOJIBD.

JlaGopaTopHble 1 NpaKTHYeCKHue padoThl:

[Ipaktuueckas pabora Ne 1. «Vcnosb3oBaHWE PA3IUYHBIX METOJOB MpHU
M3Y4YEHUHU OMOJOTMYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

XKupble cucteMbl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus Ouonoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOJIBI.

CgoiicTBa OuocucTeM W UX paszHooOpaszue. YPOBHU OpraHu3allui OMOCUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISAIMOHHO-BUIOBOM,
HKOCHUCTEMHBIN (OMOTE€OIIEHOTHYECKHU ), OnOChEepHBI.

JdemoHcTpanuu:

Tabmuipl u cxeMbl: «OCHOBHbIC TPU3HAKU >KU3HUY», «YPOBHU OpTraHU3ALMNU
YKUBOU MPUPOABD.

O6opynoBanue: Mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKHM COCTaB KIIETKH. XUMHYECKUE DJJIEMEHThl: MAKPOIJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosla 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIIMM BOJBI U MHUHEpPAJbHBIX BemiecTB B kieTke. Ilognepskanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u crtpoeHue OeIKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
He3zameHnumble M 3aMEHUMBbIE aMHUHOKHCIOTHI. AMHWHOKHUCIOTHBIA COCTaB. YPOBHU
CTPYKTYpbI OCJIKOBOI MOJIEKYJIbI (TTepBUYHAS, BTOPUYHAS, TPETUUHAS Y YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOICTBA OeNKoB. bruosornueckue pyHKIUU OEIIKOB.

depmeHTHl — OHMonornyeckue karamuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
IEHTp, cyOocTpatHas cnenudpudHoctb. Kopepmentsl. Buramunbl. OTnnuns GpepMeHTOB
OT HEOPTraHWYECKUX KaTaJu3aToOpPOB.



VYrieBoapl: MOHOcaxapuabl (TJIIOK03a, pubo3a U Je30Kcupr003a), Aucaxapuibl
(caxapo3a, JakTto3a) MW Hoducaxapuibl (Kpaxmall, TJMKOT€H, IeJUII0JI03a).
buonornyeckue QpyHKIIMN YTII€BOIOB.

Jlumuapl:  Tpurmuuepuanl,  dochomumuabl,  crepouanl. [ mapoduiasHO-
ruapodoOHbIe cBOMCTBA. bronorndeckue ¢hyHknmu aunuaoB. CpaBHEHHE YTIEBOIOB,
OEJIKOB U JIMMIUJOB KaK HICTOYHUKOB SHEPTHUU.

Hyxkneunossie kucnotel: JJHK n PHK. Hykneotuapl — MOHOMEpBI HYKJIEHHOBBIX
kucnot. Ctpoenue u ¢pyukuu JJHK. Ctpoenue u ¢pyuxiuun PHK. Bunsr PHK. AT®:
CTpoeHHe U QYHKIIUH.

[Mutonorus — Hayka o kierke. Kierounas teopus — NMpUMEpP B3aWMOJECUCTBUSA
uzeil 1 pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUEHUS KIICTKU.

Krnerka xak menocTtHas >kuBasi cucreMa. OOIIHMe MpU3HAKK KIETOK: 3aMKHYTas
HapykHasg MemOpaHa, moJiekyisl JIHK kak renernueckuii anmapar, cUCTEMa CUHTE3a
Oeka.

Tunel KIETOK: dyKapruoTUYECKast U IpokapuoTudeckas. OCOOEHHOCTH CTPOCHUS
npokapuotudeckoir  kietku.  Kierounas ~ cremka — Oaktepuii.  CTpoeHue
AyKapuoTUYeCKON KiieTKHM. OCHOBHBIC OTJIMYHUS PACTUTEIBHON, )KUBOTHOU U IPUOHOMN
KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIHUKC, HX
¢bynknuu. [Inazmaruueckas memOpana, e€ cBoictBa U ¢yHkumu. [{uromnazma u eé
opranounbl. OmHomemOpanHble opranouasl kietku: OJIIC, ammapar ['onbmxu,
30COMBI.  [lomyaBTOHOMHBIE OpraHoOWAbl KJIETKU: MHUTOXOHJPUH, IUIACTUIBI.
[Ipoucxoxnenre MUTOXOHIApUNW U TuiacTuA. Buael miactua. HememOpanHbie
OpPraHOU/IbI KJIETKU: PUOOCOMBI, KJIETOUHBIN LEHTpP, HEHTPUOIN, PECHUYKHU, KTYTHUKH.
@yHKIUKA OPraHOUIOB KJIETKU. Brirrouenus.

SAnpo — perynaropHsiii 1eHTp kieTku. CTpoeHue sapa: saepHas o000J10YKa,
KapuoIjiasMa, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Junarpammel: «PacnipeniesieHue XMMUYECKUX D3JIEMEHTOB B HEXKHMBOW TMPUPOIE,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKUBOW MPUPOJIEN.

Tabmuubr u cxemsl: «llepuomuueckas TabmuIa XUMUYECKUX DIIEMEHTOBY,
«CTtpoeHue MoJieKyibl Boab», «buocuHTe3 Oenka», «CTpoeHHe MOJIEKYJbl Oenkay,
«Ctpoenue ¢epmenta», «HykmeunoBwsie kuciotel. JIHK», «CTpoeHue Momaekybl
AT®», «CrpoeHne >SyKapHOTHYECKOM KIETKNW», «CTpOEHUE KUBOTHOW KIIETKNY,
«CTpoeHue pacTUTENbHOW KIETKW», «CTpOeHHE MPOKAPUOTUYECKON KIIETKW»,
«CtpoeHue sazipa KIEeTKn», « Y IeBOAbD, «JIMIuabD.



OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpyAOBaHHE [Jisi MPOBEACHUS
HAOJIONCHUM, M3MEpPEeHUH, HSKCHEPUMEHTOB, MHUKpPOIMpENapaTbl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble M IpaKTUYECKUE padoThI:

Jlaboparopnas pabora No 1. «/3ydyeHue KaTAIMTHYECKOM aAKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)».

JlabopatopHasi padota Ne 2. «M3yueHue CTpoeHUs KIETOK paCTeHM, )KUBOTHBIX
1 OaKTepuil oI MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIPEIapaTax U UX OIMHMCAHKE.

Tema 4. ’KusHenessTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WM META00IU3M. ACCUMWIAIMS (TJIACTUYECKUH OOMEH) U
OUCCUMMIISILUS  (SHEpPreTHueckuii oOMEH) — JBE CTOPOHBI €IMHOTO Ipolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHMsI BEIIECTB M DHEPrUd B TMOHUMaHUU
MeTaboJIu3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPO(dHBIA U rerepoTpodusiii. Poib depMeHTOB B
0oOMEHE BEIEeCTB U MPEBPAIICHIUHN YHEPTUH B KIIETKE.

®dotocunTe3. CBeToBasi u TeMHoBas ¢asbl poTocunresa. Peakuuu dhotocunTesa.
OddextuBHOCTh (PoTOCHMHTE3a. 3HaueHue (oTocuHTE3a JUIsl SKU3HU Ha 3emIe.
Bnugaue ycinoBuii cpeabl Ha  (POTOCMHTE3 UM CHOCOOBI  TOBBIIIEHUS — €r0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTCHUI.

XeMmocuHTe3. XEMOCHUHTE3UPYIOIINE OaKTepuH. 3HAUCHHE XEMOCHHTE3a s
KU3HU Ha 3eMIie.

OHepreTuueckuii oOMeH B KjeTke. PaciieruieHue BeniecTB, BBIJEICHUE U
AKKyMYJMPOBAHHE 3HEPrUU B KIETKE. DTambl SHEPreTUYECKOro obmeHa. 'nmukomus.
bpoxenne u ero Buabl. KucinopomHoe OkuciaeHHE, WM KIETOYHOE JbIXAHUE.
OxucnurensHoe GpocopunupoBanne. IHHEeKTUBHOCTH IHEPreTUIECKOr0 0OMEHa.

Peaxiuu marpuunoro cuntesa. ['enetnueckas undopmanusa u JJHK. Peanuzarus
reHEeTUYEeCKO HHpOpMaluu B KiIeTKe. ['eHeTHyeckuidi KO W €ro CBOMCTBA.
Tpanckpunius — matpuunbiii cuHTe3 PHK. Tpancasuus — 6uocunTe3 Oenka. ITamsbl
tpancisiiu. KonupoBanue amuHokucnoT. Poias pubocom B OuocuHTese Oenka.

Hexnerounsie dhopmbl xu3Hu — BHUpYChL. McTopus otkpeitus BupycoB (1. U.
NBanoBckuit). OCOOGHHOCTHM  CTPOGHHUS W  JKU3HCHHOTO IMKJIa  BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, KUBOTHBIX U UYEJIOBEKA, BBI3HIBAEMbIE BHUPYCAMH.
Bupyc ummynoaepunura yenoeka (BUY) — Bo3Oymurens CIIMJla. OOpatnas
TPaHCKPUIIHUS, peBepTa3a U uHTerpasa. [IpodunakTrka pacrpocTpaHeHUs BUPYCHBIX
3a00JIeBaHUM.

JdeMoHcTpanuu:

[Toptpetsi: H. K. Konpsuos, /1. M. IBanosckuii, K. A. Tumups3zes.

Tabmuiet u cxembl: «Tunbl nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«OHepreTrueckui oomen», «Xmopomacty, «®Porocunres», «Crtpoenue JIHK»,



«CTtpoenue u (pyHKIIMOHMpOBaHUE TeHay, «CuHTe3 Oenkay, «l'eHeTHuecKuil Komy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xu3HeHHbI 1ukia Bupyca CIIN/a,
o0aktepuodaray, «Permukarusa JJHK».

ObopynoBanue: Monenu-ammukanuu «Yasoenune JHK wu tpanckpummmsy,
«buocunres 6enka», «CTpoeHue KIeTKn», Mojelb cTpykTypsl JTHK.

Tema 5. PazMHoOkKeHMe 1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Krerounbli UK, WIA KU3HEHHBIA IUKI KieTku. HHTepdaza U MUTO3.
[Ipomeccel, mpoTekaronye B uHTEpdase. Permkaius — peakius MaTpUIHOTO CHHTE3a
JHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Habop — KapuoTun. [umiouHblil u
TaluIONIHBIA  XPOMOCOMHBIC HaOOphl. Xpomatuabl. lluTomornyeckne OCHOBBI
Pa3MHOXXEHUS U UHIUBUAYAIBHOTO Pa3BUTHUSL OPTaHU3MOB.

Henenue knetkn — muto3. Cragum mutos3a. IIpoueccel, mpoucxoasume Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKU CMBIC MUTO3A.

[Iporpammupyemasi ruOeIb KJIETKH — aronTo3.

@dopMbI pa3MHOXKEHUSI OPraHU3MOB: Oecrojioe U mojnoBoe. Bujawl Oecrosoro
Pa3sMHOXEHUSA: JICJICHME HAJABOE, II0YKOBAaHME OJHO- W  MHOIOKJIETOYHBIX,
criopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KJIOHUPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE NI CEJICKIIUU.

[TonoBoe pazMHOX)EHUE, €T0 OTINYHUS OT OECIIOJIOTO.

Meiio3. Craguum wmeiio3a. Ilporecchl, NpOUCXOIAIIME Ha CTagusix MeHo3a.
[ToBenenue xpomocoMm B Mero3e. KpoccuHrosep. bruonornyeckuii CMbICI M 3HAYCHUE
Meno3a.

I'amerorenes — mporiecc oOpa3oBaHUs MOJOBBIX KIETOK Yy >KMBOTHBIX. [los0BBIE
KeJIe3bl: CEMEHHUKHU U sSsudHUKU. OOpa3oBaHUE U PA3BUTUE MOJOBBIX KJIETOK — ramMeT
(cnepmaro3ou, SUIEKIETKa) — crliepMaToreHe3 u oBorene3. OCOOEHHOCTH CTPOEHUS
SIMIIEKJIETOK U criepMaTo3ouioB. OmnoaorBopenue. [lapTeHorenes.

NupuBunyanbHOoe  pa3BuTHE  (OHTOr€He3).  OMOpPHOHAILHOE  pa3BUTHE
(amOpuorenes). Otambl AMOPUOHAIBHOTO PA3BUTHUSI Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOyieHne, racTpyisiusi, opraHoreHnes. I[loctomOpuoHanbHOE pa3BuTHE. THIBI
MOCTAMOPHUOHAIBHOTO PA3BUTHUS: TIPSAMOE, HEMpsiMoe (JTMUMHOYHOE). BnusiHue cpempl
Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIC BHI3HIBATH BPOKIAEHHBIC YPOICTBA.

Poct u pazButne pactennii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJIuM pa3BUTHUSL.

JdemoHcTpanuu:

Tabmuubr u  cxembl: «®DOpMBI Pa3MHOXKEHHS OpPraHU3MOBY», «JIBoiiHOE
OIJIOJIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereTaTuBHOE pa3MHOKEHUE PACTCHUIY,
«Jlenenne kietku Oaktepuity, «CTpoeHHE TMOJOBBIX KJIETOK», «CTpoeHue
xpomocoMbl», «Knerounsrii muki», «Pemmukaums [JHK», «Mwutos», «Meiosy,



«lIpssmoe n HenmpsiMoe pa3BuTHE», «['amMeTOreHe3 y MIIEKONUTAIOIMIMX U YEIOBEKA,
«OCHOBHBIE CTaIUA OHTOTEHE3A.

O6opynoBanue: MHUKPOCKOII, MHKpOIIpenaparsl «CriepMaTo30uapbl
MJICKOITATAIOLIETOY», <«SIMIeKneTka MIeKonuTaromero», «KaprnoknHes B KIETKax
KOpEIIKA JyKa», MarHuTHas MoOJelb-anukanus «/lemenue knerkm», moaens JTHK,
MOjieNIb MeTa(azHoil XPOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHas padota Ne 3. «HaOmroneHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlabopatopHast pabota Ne 4. «/3ydeHne CTpOCHHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Victopust pasBuTus reHEeTUKU. Ponb muronoruu u
SMOPHOJIOTUY B CTAHOBJICHUM T€HETUKHU. BKiag poccuiickux u 3apyOeKHbIX YUEHBIX B
pa3BUTHE TEHETHUKUA. METOJbl TEHETHKH (THOPU0JIOTMYECKUH, ITUTOTCHETUYECKUM,
MOJIEKYJISIpHO-TeHeTHYeCcKui). (OCHOBHBIE TEHETHYeCcKhue TMOHATUS. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJIEAOBaHUSl IPU3HAKOB, YCTAaHOBJIEHHbIE [. Menpaenem.
MonorudpuiHoe cCKpenuBanue. 3aKoH eIMHO00pasusi TMOPUAOB MEPBOrO MOKOJIEHUS.
[IpaBuiio JOMUHHUpPOBAaHMS. 3aKOH paCUICIUIEHUS MPU3HAKOB. ['MIOTE3a YUCTOTHI
rameT. [lonHOE ¥ HEenoJIHOE TOMUHUPOBAHUE.

JlurubpuaHoe CKpeluBaHue. 3aKOH HE3aBUCHUMOTO HAcjeJ0BaHUs TMPU3HAKOB.
[utoreneTnueckue OCHOBBI  JAUTHOPUIHOTO  CKpEIIMBaHUSA. AHaIM3UPYIOIIEE
cKpenuBanue. Mcnosib30BaHWE aHAIM3HPYIOUIETO CKPEIIMBAHUS IS OIPEICIICHUS
reHOTHUIa 0COOH.

CuerieHHOe HacienoBaHue Mpu3zHakoB. PaGora T. Moprana mo ciemieHHOMY
HACJIEIOBAaHMIO T'eHOB. HapylieHue cuerieHus reHOB B PE3YyJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTHhl.

I'enetnka mona. XpoMOCOMHOE OIpeaeseHrue moyia. AyTOCOMBbI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHele W TeTeporameTHble oOpraHu3Mbl. HaciienoBanue
MIPU3HAKOB, CLIENIJIEHHBIX C MOJIOM.

N3menunBOCTh. BHIBI M3MEHUYMBOCTH: HEHACJIEACTBEHHAs] U HACJICICTBEHHAS.
Poman cpenpl B HeHacJICACTBEHHOH U3MEHYHBOCTH. XapaKTepUCTUKa
MOAU(PUKAIIMOHHON W3MEHYMBOCTU. BapuanmoHHBIN psii ¥ BapHaIlMOHHAs] KPUBAasil.
Hopwma peakuuun npusHaka. KonnuecTBEeHHbIE U KAYECTBEHHBIE PU3HAKA U UX HOpMA
peakuuu. CBoiCTBa MOAU(PUKALMOHHON U3MEHYUBOCTH.

HacnencrBennass, wid TeHOTUNIWYECKas, W3MEHUMBOCTh. KomOuHaTHBHAs
U3MEHYUBOCTh. Meii03 1 T0JIOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUYHUBOCTH.
MyranuonHasi u3MeHUMBOCTh. Kiaccudukanus myTauuid: T€HHbIE, XpPOMOCOMHBIE,



reHoMHble. YacToTa W TOpUUMHBI MyTauuid. MyrtareHHble (QakTopbl. 3aKOH
TOMOJIOTHYECKHX PSAOB B HaclieACcTBEHHON n3mMenunBoctu H. M. BaBuiiosa.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuotunm uyenoBeka. OCHOBHbIE METONIbI T'E€HETUKHU
YeJI0BEKA: TICHEAJOTHMUECCKHM, OJM3HEIOBBIN, IUTOICHETHYECCKUH, OMOXHMMUYCCKHUM,
MOJIEKYISIpHO-TeHeTHUECKU. COBPEMEHHOE ONPENEIICHHE T€HOTHUIIA: MOJTHOTEHOMHOE
CEKBCHHPOBAHHWE, TCHOTUIIMPOBAHWE, B TOM uyucie ¢ nomombto [II1[P-ananusza.
HacnenctBennsie  3a0oyieBaHus  YellOBEKa: TeHHbIE  OONe3HH, OOJe3HH C
HACJIEJICTBEHHOU MPeIPacIioIoKeHHOCThIO, XpOMOCOMHBIE 00Je3HN. COMaTUYECKHUE U
reHepaTuBHble MyTanuu. CTBOJIOBbIE KJIETKU. [IpuHIUIBI 310pOBOrO 00pasa KU3HH,
JTUATHOCTUKH, MPOPWIAKTUKM W JICUCHUS TEHETHYeCKux Oone3ned. Menuko-
TEHETUYECKOE  KOHCYJIBbTUPOBAaHUE. 3HAYCHUE  MEOUUIMUHCKOM  TEHETUKH B
MPEOTBPAICHUH U JICYCHUU T€HETUYECKUX 3a00JIeBaHUI YeIOBEKa.

JdemoHcTpanuun:

[Toptpetsi: I'. Mennenb, T. Mopran, I'. ne ®pus, C. C. Yersepukon, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubl 1 cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 LUTOTCHETHYeCKas
OCHOBa», «3aKOH PACILIEIUICHUSI U €ro IUTOr€HETHYEeCKasi OCHOBa», «3aKOH YUCTOTHI
ramer», «Jlurubpuanoe ckpemmBaHue», «lluTororuueckue OCHOBBI JUTHOPHUIHOTO
CKpemuBanus», «Meno3», «B3auMoJIerucTBrE asjielbHbIX TE€HOBY», «l eHeTnueckue
KapThl PAacTEHUW, YKUBOTHBIX U YEJNOBEKa», «l'€HeTHKa Moja», «3aKOHOMEPHOCTH
HacJIeJIOBaHUs, CIEIJICHHOTO ¢ mojiom», «KapuoTumbl 4enoBeka W >KUBOTHBIXY,
«Bunpl u3MeHuuBOCTHY, «MoaudukalmoHHas HW3MEHYMBOCThY», «HacnemoBanue
pesyc-akropay, «['eneTuka rpyni KpoBu», «MyTallnoHHAsI U3BMEHYHBOCTHY.

O6opynoBanue: Mojaenu-aniuiMKanuu  «MOHOTHOpHUIHOE  CKpEIMBAaHUE,
«Henonmuoe  moMuHupoBaHuey», «Jlurmbpumnoe  ckpemmBanuey», «llepexpécr
XPOMOCOM», MUKPOCKOI U MUKpomnpenapar «Jpozodunay (Hopma, mytanuu GHopMbl
KPBUILEB U OKPACKHU Tefa), TepOapuit «I'opoxX moceBHOM.

JlaGopaTopHble U NpaKTUYeCKUe padoThI:

Jlabopatopuass pabora Ne 5. «U3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETIapaTax».

Jlaboparopuass pabora No 6. «M3yuenue moaupUKAIMOHHONW H3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBON».

Jlabopatopuass pabora Ne 7. «AHanu3 myTanmmii y apo30¢GuiIbl HAa TOTOBBIX
MHKponpenapaTax.

[Ipaktuueckas padora Ne 2. «CocTaBieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuusi Kak Hayka M IPOLECC. 3apOXKICHUE CEJIEKUUH W JOMECTUKALUSL.
VYyenue H. M. BaBunoBa o 1eHTpax NpOUCXOXKJIEHUS U MHOrooOpa3us KyJIbTYPHBIX
pactenuil. LIeHTphl MPOUCXO0KICHNS JOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METO/Abl CeNeKUHH. MaccOBbI W WHIMBHIYaJIbHBIA OTOOPHI B
CEJIEKUMU pPACTEHM © KUBOTHBIX. OleHka »sKkcrepbepa. biIM3KOpoaCTBEHHOE
ckpenuBanue — UHOpuAuHT. Yucrtas nuHusA. CkKpenMBaHUE YHCTHIX JIMHUM.
I'ereposuc, unu rubpuaHas cuna. HepoacTBeHHOe CKpelmMBaHUE — ayTOPUIUHT.
Otpanénnas rubpuanzanus U €€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 U IMOJy4eHUe
MTOJIUIUIOUIOB. JJOCTHKEHNSI CENEKIINN PACTEHHUH, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHoorusi Kak OTpaciib MNPOU3BOJACTBA. ['€HHAas WHXKEHEpHs. Tarlbl
co3nanua pekomOuHanTHOM JIHK wu Ttpancrenneix opranusmon. Kierounas
unxkeHepus. Kiierounsle KynbTypbl. MUKpPOKIOHAIBHOE Pa3MHOXKEHUE PAaCTECHUU.
KiionnpoBanue  BBICOKONPOMYKTHBHBIX  CEJIbCKOXO3SWCTBEHHBIX  OPraHU3MOB.
DKoJyiornueckue u 3tnyeckue npoodnemsl. MO — reHetnueck MOAU(PUIMPOBAHHBIE
OpraHU3MBl.

JlemoHCcTpanuu:

[Toptpetsi: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. I1BaHoOB.

Tabmuubl u cxembl: Kapra «LleHTppl NPOUCXOXKIAEHUS W MHOTr000pa3us
KYyJIbTYPHBIX pacTeHui», «llopoapl TOMamIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenmity, «Otnanénnas rudpuausanus», «Padborel akagemuka M. ®. MBanoBay,
«Ilomumnonnus», «OOBeKkTl  OuorexHojorum», «KierouHble  KyJabTYpsl H
KJIIOHHpOBaHUE», «KOHCTpyrnpoBaHHe 1 EPEHOC T€HOB, XPOMOCOM.

OOopynoBanue: MyJsSKU IUJIOJ0B U KOPHEIUIOAOB AUKUX (GOPM MU KYJbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlaGopaTopHble 1 NpaKkTUYeCKUe padoThl:

Okckypcusi «OCHOBHBIE METOJBI M JOCTHKEHHS CEJIEKUUU PAcTeHUH U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTAHIIUIO, IJIEMEHHYIO0 (epMy, COPTOUCIIBITATENbHBIN
Y4aCTOK, B TEIJIMYHOE XO3SIICTBO, JIADOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOIO

LHEHTPA)».
11 KJIACC

Tema 1. DBo1IOIIHOHHAA OMOJIOTHS.

[IpennockuiKu BOSHUKHOBEHHUS BOJIIOIMOHHON TEOpUH. DBOJIOIMOHHAS TEOPUS
u e€ MecTo B Ouosioruu. BimsitHue 3BOJIIOIIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHU U
JIPYTUX HayK.

CBuzaerenbcTBa  dBOMOMH.  IlalicOHTOJIOTMUECKHE:  MOCIIEIOBATEILHOCTD
MOSIBJICHUS BHJIOB B  IaJICOHTOJIOTHYSCKOM  JICTOIIMCH, TEPEXOAHbIE (OPMBI.
buoreorpaduueckue: cxoacTro u paznuure ¢ayH u (Gaop MaTEPUKOB U OCTPOBOB.



OMOpHOJIOTMUECKHE: CXOJACTBA W  pas3liuyusi HSMOPUOHOB pPa3HbIX BUJOB
NO3BOHOYHBIX. CpaBHUTEIIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTU M OCHOBHBIX METAa0OJMYECKUX IMyTeHd y BCex
OpPraHU3MOB.

OpomonnonHas teopusas Y. [lapBuHa. IIpeanochiku  BO3HUKHOBEHUS
napBuHU3Ma. JIBWKyllMe CHJIBI SBOJIONMK BUJIOB 10 [lapBuHY (M30BITOYHOE
Pa3MHOXEHUE TIPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs HW3MEHYHUBOCTb,
0opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA O0TOOD).

Cunrernueckas teopus 3Boonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

Mukpossomronus. [lonmynsauus kak equHUNA BUIA U 3BOJIIOLIHH.

JBuwxkymue cuibl (QakTophl) SBOMIONMM BUAOB B MpHpojae. MyTalnOHHBIN
Mpolecc 1 KOMOMHATUBHAS U3MEHUYMBOCTh. lomyasiunoHHbIE BOJHBI U Apel] reHoB.
N3onsuns u Mmurpanusi.

EctectBeHHbiii  oTOOp — HampaBmsomuii  (aktop 3Bomonuu.  Dopmbl
€CTECTBEHHOT'0 0TOOpa.

[IpucnocoOaeHHOCT, OpPraHu3MOB Kak pe3ynbTar HBojiouud. llpumepst
MIPUCIIOCOOJIEHHH Yy OpraHu3MoB. ApoMop(h03bl U UAHOATANTALUH.

Bun u BunooOpazoBanue. Kpurepuu Buga. OcHoBHBIE (POPMBI BUA00Opa30BaAHUS:
reorpaduyeckoe, 3K0JIOrHuecKoe.

MaxkposBomoriusi.  Dopmbl  3BoNOLIMU:  (PUIIETHYECKAs,  JIMBEpPIrEeHTHas,
KOHBEpreHTHas1, napauienbHas. HeoOpatuMocTh 3BOMIOLHUU.

[IpoucxoxaeHne OT HECHEUHAIU3UPOBAaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anvsa. AJanTUBHAs pagualus.

JdemoHcTpanuu:

[Toptpetsi: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkens, ®. Mroiuiep, A. H. CeBepuos.

Tabmuupbl n cxembl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emiie», «3apOoAbILn
MO3BOHOYHBIX JKUBOTHBIX», «ApXxeonTepukc», «PopMbl OOpbOBI 3a CYIIECTBOBAHHEY,
«EctectBenHbIit 0T00pY», «MHOTOOOpa3He COpPTOB pacTeHMiD», « MHOroobpasme mopo
KUBOTHBIX», «[lomymsmuuy, «MyTanmoHHass H3MEHUYUBOCTHY, «ApoMop(do3bIy,
«Mnunoanantanuuny, «O01mas nereHepanus», «Bmwxymue cuibl 3Boaounny», «Kapra-
cxema Mapupyra nyremectBus Y. Jlapsuna», «bopbba 3a CyllecTBOBaHHEY,
«IIpucnocobnennocts  opranusmoB»,  «['eorpaduueckoe  BumooOpazoBaHUE»,
«IKOJIOTHYECKOE BIUI000PA30BAHHE.

O6opynoBanue: KOJUJIEKLIUS HACEKOMBIX C Pa3IUYHBIMU TUIIAMU OKpacKu, HabOp
IUIOJIOB M ceMsiH, KoyeKuus «[IpuMepsl 3alIMTHBIX TPUCTIOCOOIEHUN Y JKUBOTHBIXY,
Mozenb «OCHOBHbIE HAMpaBIICHUS JBOJIOIUNY», OO0OBEMHas wmonenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIXY.



buoreorpapuueckas kapra wMupa, KoOJUeKIUS ~«DOpMBI  COXPaHHOCTHU
MCKOIAEMBIX KUBOTHBIX M PACTEHUI», MOJIeNb anmumkanus «llepekpéct xpomocom»,
BIaXHble  mpenapatel  «Pa3Butne  Hacekomoro»,  «Pa3BuTHE — JATYLIKW»,
MuKpormpenapar «Jlpo3zodunay» (Hopma, MyTaruu GOpMBI KPEUTHEB 1 OKPACKH TEa).

JlaGopaTopHble M IpaKTUYeCKUe padoThbI:

Jlabopatopnass pabora Ne 1. «CpaBHeHuE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPHUIOY.

JlabopaTtopHast pabota Ne 2. «OmnucaHrne MPUCTIOCOOJICHHOCTH OpraHu3Ma U e€
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHUE U Pa3BUTHE KU3HU Ha 3emule.

JloHay4yHbIE TIPEACTABJICHUS O 3apOXKICHUM KU3HU. HaydHble ruUnoressl
BO3HUKHOBEHUS KU3HU Ha 3emJie: a0MOTeHe3 U MaHCchepMusi. XUMUYECKast IBOJIIOITHS.
AOUOTeHHBIN CUHTE3 OPTaHUYECKUX BEILIECTB u3 HEOPTraHUYECKHUX.
DKCHEPUMEHTAIBHOE TOATBEPKIACHUE XUMHUUYECKOW 3BOONMU. HavanbHble STanbl
ouonornyeckoi spomonuu. l'unoreza PHK-mupa. dopmupoBanue MeMOpaHHBIX
CTPYKTYP U BO3HMKHOBEHHE IPOTOKJIETKHU. IlepBble KIETKM W HUX 3BOJIIOLMSL.
dopMHpOBaHUE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

Pazutne xwn3Hm Ha 3emiie mo spam u nepuonaMm. Karapxen. Apxelckas u
npoTepo3oiickas 3pbl. [laneo3olickas 3pa u €€ nepuoibl: KEMOPUNCKUI, OpIOBUKCKUH,
CUJIYPUHCKNN, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaiiHo3zolickas »3pa u €€ mnepuoAbl: MaJCOTCHOBBIM,  HEOIC€HOBBIN,
AHTPOIOTECHOBBIM.

XapakTepucTUKa KIMMara M TE€OJIOTMYECKHX MpoueccoB. OCHOBHBIE ATallbl
ABOJIIOIIMU PACTUTEIBHOTO U IKUBOTHOTO Mupa. Apomopdo3bl y pacTeHUH U
XKUBOTHBIX. [losiBNIEHME, paclBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

CucremMa OpraHM4YecKOro0 MHUpa KakK oOTpaxeHue -HBOMOUMH. (OCHOBHBIE
CHUCTEMATHUYECKUE TPYIINbI OPraHU3MOB.

DBOJIIOIMA YeJIOBEKa. AHTPOIOJIOrUs Kak Hayka. Pa3BuTue mpeacTaBiICHUN O
MIPOUCXOKJICHUH YeJoBeKa. MeToabl n3ydueHus: anTpornoreHe3a. CXoacTBa U pa3inyuus
YeJI0BeKa U )KUBOTHBIX. CUCTEMAaTHUYECKOE MOJIOKEHNE YETOBEKA.

JBwxymue cuiibl (pakTopsl) aHTpororeHesa. Hacnencreennas u3MeHUUBOCTh U
ecTecTBeHHBIN 0TOOp. OOlIeCTBEHHBIN 00pa3 KW3HU, W3TOTOBJIECHUE OPYAUN Tpyla,
MBILLJICHUE, PEYD.

OCHOBHBIE CTaUU W BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, YemoBek
yMenbli, YenmoBek npsaMoxondimui, YenoBek HeaHaepTalbCKui, YenoBeKk pa3yMHbIN.
Haxonku uckonaeMbIX OCTaTKOB, BPEMS CYILIECTBOBAHMS, 001acTh paclpOCTPAHEHUS,
00BEM rOJIOBHOTO MO3Tra, 00pa3 KU3HU, OPYIH.



Yenoeueckue pacbl. OCHOBHBIE OOJIBIIIME pachl: €BpONeouIHas (€Bpa3uicKast),
HErpo-aBCTpaJIouAHas (IKBATOpHAJIbHAS), MOHTOJOUIHAS (a3MaTCKO-aMEpPUKaHCKas).
YepTbl TPUCHOCOOJICHHOCTH TMPEACTABUTENCH YENOBEYECKUX pac K YCIOBUSIM
cyuectsoBanus. EnuncTBO yenoBeueckux pac. Kpuruka pacusma.

JlemoHcTpanuu:

[Toptpetsi: @. Pean, JI. Ilactep, A. N. Onapun, C. Musnep, I'. IOpu, Y. [lapBuH.

Tabmuubr u cxembl: «Bo3nukHoBenne CoiHedHOW cHUCTeMbl», «Pa3BuTue
opraHu4eckoro  mupa», «PacrurenpHas  kinetka», «KuBOTHasg  KIEeTKay,
«IIpokapuoTnueckass kietka», «CoOBpeMEHHas CHUCTEMa OPTraHUYECKOIO MUPay,
«CpaBHEHUE AHATOMUYECKHX 4YEPT CTPOEHUS YEJIOBEKa M YEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTMYECKUX HAXOJIOK IPEIKOB COBPEMEHHOTO
yesnoBekay, «JIpeBHeiiune moan», «Jpesaue moan», «llepBbie COBpeMEHHBIE JHOIN,
«YenoBeueckue pacb».

O6opynoBanue: Myssiku «lIpoucxoxkaeHue yenoBekay (0I0CThI aBCTPAJIONUTEKA,
MUTEKAHTPOIa, HeaHIePTalIblla, KPOMaHBOHIIA), CICTKU WIH U300paKEHUS] KAMEHHBIX
opyauii  TepBOOBITHOTO  dYesnoBeka  (KaMHHU-YOMNIEphl, pyoOusa,  ckpedna),
rE€OXPOHOJIOTHYECcKass TalnauIa, KOJUIeKIUs «@DOopMbl COXPAaHHOCTH HMCKOMAEMBbIX
KUBOTHBIX U PACTEHUI».

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «/3ydyeHne uCKOMaeMbIX OCTATKOB PACTCHHN U
KUBOTHBIX B KOJIJICKIIUSIX).

OKCKypcHsi «DBOJIIOLMS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WM KpaeBeAUYECKUI My3€eil).

Tema 3. OpranusMbl 4 OKpy:Ka0IIas cpeaa.

DKOJIOrMs KaK HaykKa. 3alaud U pa3feibl SKOJOTHH. MeTOIbl 3KOJOTHYECKUX
UCCJIEI0BAHUN. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHMsI OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAsS, IOYBEHHAas,
BHYTPUOpPTaHU3MEHHASI.

Oxonornueckne  Qakropel.  Knaccudukamuss  skojgoruueckux  (HaKTOPOB:
abnoTuyeckre, OMOTUUECKHE U aHTPOIOTeHHbIC. J[efCTBIE IKOIOTHYECKUX (DaKTOPOB
Ha OPTaHU3MBL.

AbGuoTtnueckue (QakTopbl: CBET, TEMIIepaTypa, BIAXKHOCTh. DoTomepuoansM.
[Ipucnoco6ieHus: OpraHu3MoOB K JAEUCTBUIO a0MOTHYECKUX (hakTOopoB. buonornyeckue
PUTMBI.

buotnueckue ¢akroppl. Bumbl OnmoTHueCcKMX B3aUMOJCHCTBUIN: KOHKYPEHIIUSA,
XUIIHUYECTBO, cUMOMO03 u ero ¢opmbl. [lapasutusMm, Koomepaiusi, MyTyajau3M,
KOMMEHCaNM3M (KBApTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHHe OWOTHMYECKUX B3aMMOJEWUCTBUIA NJisi CYIIECTBOBAaHUS OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.



OKOJIOTMYECKHE  XapaKTepUCTUKU  mnomyssiquu.  OCHOBHBIE — MOKa3aTenu
NOMYJISALMN: YHUCIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IIPUPOCT,
Murpanys. J[mHaMuKa 4uCI€HHOCTH MOIMYJISILUKU U €€ Peryssaiusl.

JlemoHcTpanuu:

[Toptpetsr: A. 'ym6onpar, K. @. Pynbe, O. ['exkens.

Tabmusr n cxemsl: kapta «l[lpupoansie 30HBI 3emun», «Cpeabl 0oOUTaHUS
opranuzmoB», «®oronepuoguzm», «llomymsmun», «3aKOHOMEPHOCTH  poOCTa
YHCIEHHOCTU NOMyJSIuu nHQy30pun-TyPenbkm», «[lumensie nenm.

JlaGopaTopHble M IpaKTUYeCKUE padoThI:

Jlabopatopuass pabora Ne 3. «Mopdonoruueckne OCOOCHHOCTH PACTCHHUH U3
Pa3HBIX MECT OOUTAHUS».

JlaGoparopHas padora Ne 4. «BnusiHMe cBeTa Ha POCT M PA3BUTHE YEPEHKOB

KOJIEyCay.
[Ipaktuueckass padora Ne 2. «Iloacy€r MIOTHOCTH MOMYJISUMN pa3HBIX BUIOB
pacTEHUI».
Tema 4. Coo01mecTBa 1 IKOJI0rH4eCKHE CHCTEMBI.
Coo0miectBO opraHu3mMoB — OuoiieHo3. CTpyKTypel OHOIIEHO3a: BUOBA,

MIPOCTPAHCTBEHHAs, Tpopuueckas (numienas). Buasi-nomunanTel. CBsi3u B OUOLIEHO3€.

Oxoyiornyeckue cuctembl (9kocucTembl). Ilonstue 00 dsKocucTemMe U
ouoreoneHo3e. DyHKIMOHAIbHbIE  KOMIIOHEHTHl  3KOCHUCTEMBI:  MPOAYLEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEIIECTB M NMOTOK 3HEPIMH B 3KOCHUCTEME.
Tpoduueckue (muieBbie) ypoBHH 3KocucTeMbl. [lumiessie nenu u cetu. OCHOBHbBIE
MOKa3aTeld dSKOCHUCTEMBI: OHOMacca, MPOAYKUHS. IDKOJIOTMYECKUE MUPaMUIbL:
MPOAYKIIMU, YHUCIEHHOCTH, Ouomacchl. CBOMCTBA HSKOCUCTEM: YCTOWYMBOCTD,
camoperyJsinus, pazsutue. Cykueccusl.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOMHOTO WU
IIMPOKOJIUCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE OKOCHUCTEMBI. ATrpO3KOCUCTEMBI. Yp603K0CUCTEMBL.
buonoruueckoe 1 X035HCTBEHHOE 3HAUYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak Qaxtop ycroilumBocTH sKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIle.

Yuenue B. U. Bepnaiackoro o Ouocdepe. I'paHuiipl, cocTaB M CTPYKTypa
ouocdeprl. XKuboe BemectBo M ero (QyHkuuu. OcobeHHOCTH Ouochephl Kak
rio0anpHON SKOCcUCcTeMBI. /IluHaMIueckoe paBHOBeCHE M 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemectB M OMOreOXMMHUYECKHUE IUKJIBI AJIEMEHTOB (yTiepoja,
a3ota). 30HATBbHOCTH Orochepnl. OCHOBHBIE OMOMBI CYIIIH.

UYenosedyecTtBO B Ouocepe 3eMiau. AHTPONOTeHHbIE M3MEHEHUs1 B Ouocdepe.
I'moGanpHbIE HKOJTOTUYECKUE TTPOOIIEMBI.



CocymiecTBoBaHue Tpupoabl U yenoBeuecTBa. CoxpaHeHue OMOpPa3ZHOOOpa3us
Kak OCHOBa ycToWumBocTH Ouocdepsl. (OCHOBa palMOHAIBHOIO YIPaBICHUS
OPUPOAHBIMU PECypCcaMHM M UX HUCIOJIb30BaHWE. JlOCTMKeHHs OMOJOTMM W OXpaHa
MPUPOJIBL.

JlemoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuupbr u cxemsbl: «[lumeBbie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmectBay, «llenu nuTaHus», «IKOJIOTHYECKAs MOUPAMUIA,
«buocepa u uenoBek», «IKocHucTeMa IMIUPOKOIUCTBEHHOTO Jiecay, «IKOocHCTeMa
XBOMHOTO Jiecay, «broleHo3 BogoéMay, «ArporeHo3y, «lIpumepHbie aHTPONIOTCHHbBIE
BO3JICHCTBUS HAa MpUPOAY», «BakHeilllne WCTOYHHUKU 3arps3HEHUs BO3AyXa U
IpYHTOBBIX BOi», «llouBa — BakHelmas cocTapistomas Ouochepb», «DaKTOPbI
nerpagauuu  nouB», «llapHukoBeii  3pdexT», «DakToppl  PagUOAKTUBHOIO
3arpsisHeHHs onocdepo», «O0mas cTpykrypa ouocdeps», «PacnpocTpaHeHue KU3HU
B Ouocdepe», «O30HOBBIN dKpaH Ouochepb», «KpyroBopot yriepoaa B 6uochepe»,
«KpyroBopoT azota B mpUpOAE».

O6opynoBanue: Mojenb-anmuukanus <« Tunudnele OHOLEHO3B», repOapuit
«PacturtenbHbie coo0OIIeCTBa», KoJuleKuuu «buoreHnos», «BpeauTenu BakHEUIIMX
CEIILCKOXO3SIUCTBEHHBIX KYJIBTYP», TepOapuu U KOJUICKIIMM PACTEHUUA M KUBOTHBIX,
IpUHAJJIEXKAIINE K Pa3HbIM AKOJIOTMYECKUM rpynmnaM OAHOro Buja, KpacHas kHwura
Poccuiickoii @eaepannu, n300pakeHHs] OXPAHIEMBIX BUJIOB PACTCHUM U )KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBI 11O
BHMOJIOTUN HA BA30OBOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

Cornacao ®I'OC COO, ycraHaBIMBaIOTCS TPEOOBAHMS K PE3YJIbTaTaM OCBOCHHUS
oOyJarouMMucss  MporpamMM  CpeAaHero  oOmero  o0pa3oBaHUsl:  JTUYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType NMYHOCTHBIX pE3yJbTATOB OCBOCHUSA mpeaMera «buosorus»
BBIJICJICHBl CJIEAYIOIIME COCTaBIISAIOLIME: OCO3HAHUE OOYYAIOUIUMUCS POCCHICKON
rPaXJAHCKOM HIECHTUYHOCTH — FOTOBHOCTM K CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U
CaMOOTIPEECIICHHUIO, HAIMYUE MOTHUBAIMM K OOYyYEeHHIO OHMOJIOTWM, ILIeJIEHAIIPABIECHHOE
pa3BUTHE BHYTPEHHUX YOEXKIAEHUH JIMYHOCTH HA OCHOBE KIIIOYEBBIX LIEHHOCTEH U
HCTOPUYECKUX TpaAuluid pa3BUTHS OMOJOIMYECKOrO 3HAHUS, TOTOBHOCTh H
CHOCOOHOCTh O0OYYaIOIIUXCsl PyKOBOJICTBOBATHCS B CBOEU JEATENIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAaMHU, MPUCYIIMMU CHCTEME OHMOJIOTHYECKOTO 00pa3oBaHMs,
HaJU4Hhe 3KOJOTUYECKOr0 IPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh LEIU U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUSA Ipeamera «buosorus» nocTUraroTcs B
€AMHCTBE Yy4yeOHOM W  BOCMUTATEIBHOM  JEATEIBHOCTH B  COOTBETCTBUU C
TPAAULIMOHHBIMA POCCUMCKAMHU COLMOKYJIBTYPHBIMH, HCTOPUYECKMMH MU JIYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, TNPUHATHIMU B OOIIECTBE MpaBWIaMU W HOPMaMH
MOBEJEHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOINO3HAHUS, CaMOBOCHUTAHUS U
CaMOpA3BUTHs, PA3BUTHUSI BHYTPEHHEHN IMO3ULMHU JIMYHOCTH, MMATPUOTU3MA, YBAXKEHUS K
3aKOHY U MPaBOIOPSAJKY, YEJIOBEKY TpyJda M CTaplieMy IIOKOJIEHUIO, B3aUMHOTO
YBOKCHUS, OCEPEKHOTO OTHOUIEHUS K KYJbTYPHOMY HACIEIUI0 U TPaTULIUASIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickorr ®Denepanuu, OpUpPoOAEe U OKPYKAOIIEH
cpexe.

JImaHOCTHBIE pe3yJbTaThl OCBOCHUS y4eOHOTO mpeaMera «bHOJIOTHS TOIDKHBI
OTpakaTb  TOTOBHOCTh M  CIIOCOOHOCTh  OOYy4arolIUuXcsi  PYKOBOACTBOBATHCA
chOpMUpPOBAHHOW BHYTpPEHHEW TO3MIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALINH, MTO3UTHUBHBIX BHYTPEHHUX yOeXKICHUH, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PaCHIMPEHUE KU3HEHHOTO OIIbITa
W ONbITAa JESITEIBHOCTH B MPOLECCEe pean3aluyd OCHOBHBIX  HAIlpPaBJICHUU
BOCIIUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIUU OOYYaIOIIerocs Kak aKTUBHOTO HU

OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX MpPaB M 00A3aHHOCTEH, YBa)KEHHUE 3aKOHA U
IPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATENbHOCTH MPU CO3JaHUU YYEOHBIX
MIPOEKTOB, PEIICHUN YY€OHBIX U MO3HABATEJBHBIX 3a/a4, BHITOTHEHUHU OMOJIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENEIATh COOCTBEHHYIO TMO3HIIMIO 1O OTHOIICHHWIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBICHSATH €€;

YMEHHE YUYWUTHIBATh B CBOMX JIEUCTBUSAX HEOOXOJIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUSL JIIOICH C pa3HbIMH YOEKICHUSIMU, KYJIbTYPHBIMU LEHHOCTSIMU U
COIIMAJIbHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOIIECCE COBMECTHOT'O BBIMOJHEHUSI YUCOHBIX,
MIO3HABATEIbHBIX M MCCIIEI0BATENbCKUX 3a/1a4, YBAKUTEIBHOTO OTHOLICHUSI K MHEHUIO
ONIMOHEHTOB MPHU 00CYXKJIEHUU CIIOPHBIX BOIIPOCOB OUOJOTUUECKOTO COACPIKAHMUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUICKON T'PaKJAHCKOW HACHTUYHOCTH, MaTPUOTHU3MA,
YBa)KEHHSI K CBOEMY HapOAy, YyBCTBAa OTBETCTBEHHOCTH mepen PoawHoM, ropaoctu 3a
CBOM Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIbTYpy, MNPOLLIOE W HACTOSIIECE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

[EHHOCTHOE OTHOILIEHHE K NPUPOJHOMY HACIEAUI0 W TNaMSITHUKAM MPHUPOIBI,
NOCTUXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJT POCCUMCKUX YUYEHBIX B CTAHOBJICHHUE U Pa3BUTHE
OMOJIOTHY, IOHUMAaHUS 3HAYEHUsI OMOJIOTMU B MO3HAHUM 3aKOHOB MPUPOJIbI, B KU3HU
YeJIoBeKa U COBPEMEHHOTO 00IIIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHi0 u 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYyallMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JINYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYUBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTEINISAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 MPUHATHS LUEHHOCTEW CEMEWHOW >KU3HU B COOTBETCTBHM C TPAAULUSIMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAas JCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;

MMOHMMAHUE SMOIMOHATBLHOTO BO3AECHCTBUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



FOTOBHOCTh K CaMOBBIPQ&KEHHMIO B Pa3HbIX BHUIAX HWCKYCCTBA, CTPEMIICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usuueckoro BOCNUTAHUA, (GPOPMHUPOBAHHUS KYJILTYPbI 310POBbS M
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

MMOHMMAaHUE W peaiu3alus 3J0pOBOro M 0e30MmacHOro oopasza KU3HU (310POBOE
NUTaHUE, COOJIIOJICHHE TUTMEHUYECKUX MpaBUi U HOPM, COaaHCUPOBAHHBIM PEXKUM
3aHATHHI U OTHbIXa, peryisipHas pu3ndyeckas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3NYECKOMY W TICUXHUYECKOMY
3J10pPOBBIO;

MMOHUMAaHUE HEHHOCTH MPABWJI MHJWBHUAYAJIbHOTO M KOJUIEKTHBHOIO 0€30MacHOro
MOBEJICHUS B CUTyallUsX, YTPOKAIOIINX 310POBBIO U )KU3HH JIFIOJIEH;

OCO3HAHWE TMOCICACTBUN M HENPUATHA BPEAHBIX NpUBBIUEK (yMOTpeOsieHUus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOIr0 BOCIUTAHUS

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTE€PCTBa, TPYIAOJIO0HE;

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTHYECKOM ¢  COLMAIBHOM
HAIPaBJICHHOCTH, CIIOCOOHOCTh HMHUIIMUPOBATH, IUIAHUPOBATH M CaMOCTOATEIBHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD;

MHTEpPEC K pas3inyHbiM cdepaM npo(ecCHOHANBHON JeATeIbHOCTH, yMEHUE
COBepIIaTh OCO3HAHHBIN BBIOOP OymyIied mpodeccuu U pean30BbIBaTH COOCTBEHHBIC
KU3HEHHBIE TUIaHbI,

TOTOBHOCTBh M CLIOCOOHOCTH K 00pPa30BAHMIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUU
BCEM KU3HU,

7) IKOJIOTH4eCKOTr0 BOCIIMTAHUSA .

HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPHUPOIE KaK UCTOUYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIeCTBOBAHMS;

MOBBIIICHHE  YPOBHS  AKOJOTUYECKOW  KYJbTYpbl: NPUOOpPETEHUE  OIbITa
MJJAHUPOBAHMS MTOCTYNKOB M OLIEHKH HMX BO3MOJKHBIX MOCIIEICTBUN I OKpPYXKarolen
Cpelbl;

OCO3HaHWE TJOOATBHOTO XapakTepa HJKOJIOTMYECKHX TMpoOJieM U TMyTed ux
pelieHus;

CIIOCOOHOCTH MCIOJI30BaTh MPUOOpETaeMble MPU W3YyYEHUU OUOJIOTUU 3HAHUS U
yYMEHUSI TIPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PallMOHAJIBLHBIM MPUPOIOIIOIL30BaHUEM
(coOmroneHue TpaBUJI TIOBEACHUS B MPUPOJIC, HAMPABICHHBIX HAa COXpaHEHUE
paBHOBECHUS B 9KOCHCTEMaX, OXpaHy BHJIOB, YKOCUCTEM, Orocdepsl);

AKTUBHOE HENPUATHE IEUCTBUM, NMPUHOCAILIUX BpEI OKPYXKAIOLIEH IPUPOAHOMN
cpelne, yMEHHE TMPOTHO3UPOBATH HEOJArONMPUSITHBIE 3KOJIOIMYECKHUE MOCIEICTBUS
MPEANPUHUMAEMBIX TEUCTBUN U IIPEIOTBPAILATh UX;



HaJIMYMUE Pa3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKON KYJIbTYpHI,
OMbITa JESATEIBLHOCTH SKOJOTUYECKOM HANpaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
UMHU B TO3HABaTEJIbHON, KOMMYHUKATUBHOM U COLMAJIBHON MpPaKTUKE, TOTOBHOCTU K
YYACTHIO B IPAKTUYECKOM AESATENBHOCTH SKOJIOTMYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKW W OOIECTBEHHOW IMPAKTUKH, OCHOBAHHOTO Ha JuUajore KyjibTyp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M UYHMTATEIbCKOM KyJIbTYphl KakK CpeacTBa
B3aUMOJICHCTBUS MEXIY JIIOAbMHU U IO3HAHUS MUPA;

NOHMMaHuEe cHnenupuKkd OHOJOTMM KaK HayKd, OCO3HaHMs €€ poJin B
(OpMUPOBAHMN PALMOHAIBHOTO HAYYHOTO MBILIUIEHUS, CO3/IaHUU IIEJIOCTHOTO
MPEACTABICHUS] 00 OKpYXalolleM MHUpE KaK O €IMHCTBE MPHUPOJbI, YEIOBEKa M
oOlecTsa, B TO3HAHWM NPHUPOAHBIX 3aKOHOMEPHOCTEW U PpELIEHUH MpodiemM
COXpaHEHUs NPUPOJHOTO PABHOBECHSI,;

yOex1EHHOCTh B 3HAUMMOCTH OMOJOTMM JJIsi COBPEMEHHON IMBUIIM3AINU:
o0OecrieyeHrss HOBOTO YPOBHSI Ppa3BUTHS MEIUILMHBI, CO3/1aHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTHA, CIIOCOOHBIX pEIIaTh PECYpPCHBbIE MPOOJIEMBbl Pa3BUTHS YEJIOBEYECTBA,
MOMCKAa MyTeW BBIXOAA U3 TJOOATBHBIX 3KOJOTMYECKUX NpoOieM U oOecredeHHs
nepexoAa K yCTOMYMBOMY DPAa3BUTHIO, PAallMOHAJIBHOMY HCIIOIb30BAHHUIO IPHUPOIHBIX
pecypcoB U (P OPMHUPOBAHHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJIOTMYECKUX 3HAHUW B IEJISIX MMOBBIIICHUS
o01Ie KyJIbTyphbl, €CTECTBEHHO-HAYyYHOM TPaMOTHOCTHU, KaK COCTAaBHOW 4YacTu
(GYyHKUMOHAIBHOM TPAMOTHOCTH OOy4aromuxcs, (GOpMHPYEMOM TMpU HU3YYEHHH
OHoJIoTNY;

NOHMMAaHUE CYIIHOCTH METOJOB IIO3HAHUSA, HCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, COCOOHOCTH HMCIOJIb30BaTh MOJydaeMble 3HAHUS ISl aHAIN3a U OOBSICHEHUS
SABJICHUM OKPYXAIOLIEro MUpa U MPOUCXOASAIIMX B HEM H3MEHEHUW, YMEHUE NeNaTh
00OCHOBaHHBIE 3aKJIIOUEHHUS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JTaHHBIX C
LIEJIBIO MTOTYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh  CAMOCTOSITENIBHO HCIOJIb30BaTh OHOJOTMYECKHE 3HAHMUS IS
penieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYaLUX;

OCO3HaHWE IEHHOCTH HAy4YHOU JESATENbHOCTH, TOTOBHOCTh OCYIIECTBISAThH
IIPOEKTHYIO U MCCIIEOBATEIBCKYIO AEATEIbHOCTh HHINBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTH U CIIOCOOHOCTh K HEMPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHHUIO,
K AKTUBHOMY MOJIYYEHHUIO HOBBIX 3HAHUU 1O OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble PE3yNbTaTbl OCBOEHUS ydeOHOro mpeamera «buomorus»
BKJIIOYAIOT:  3HAYUMble Ji1  (OPMUPOBAHMUS  MHPOBO33PEHUA  OOYUAIOIIUXCS
MEXIUCHUIUITMHAPHBIE (MEXIpPEeIMETHbIE) OOIeHAayYHbIe TOHATHSA, OTpaXKarolue
LEJIOCTHOCTh HAyYHOW KapTHUHBI MHpa UM CHEUU(PUKY METONOB IO3HAHMI,
UCIIOJb3YEMBIX B ECTECTBEHHBIX HayKaX (BEILECTBO, JHEpIHs, SBICHHUE, MPOLECC,
CHUCTeMa, Hay4dHbIi (akT, NPHUHILHUI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIeI0BaHNe, HAOIOJEHNUEe, W3MEPEHHE, SKCIEPUMEHT U JAPYTHX), YHUBEPCAIbHbBIE
yuyeOHble  jaelcTBUA  (TIO3HABaTeNIbHblE, = KOMMYHHUKAaTHBHbBIC,  pErYJSTHUBHBIE),
oOecneunBaromve (GopMuUpoBaHuE (QYHKIMOHAIBHOM TPAaMOTHOCTHM M COLIMAJIbHOU
KOMIETEHIIMH O00YYaroIIUXCsl, CIIOCOOHOCTh OOYYaroIIMXCsl MCIOJB30BaTh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHWUS W YHUBEpCalIbHbIE Yy4eOHbIE
JNEUCTBHUS B MO3HABATEIBHOW U COLMAIIBHOMN MTPAKTHUKE.

MertanpeameTHble  pe3yJabTaTbl OCBOCHHS IPOrpaMMbl  CPEJHEro  OOLIEro
oOpa30BaHUsl TOJKHBI OTPAXKATh:

OBJageHue YHUBEPCAJIbHBIMHU YYCOHBIMH IMO3HABATEIbHBIMU ACHCTBUAMM:

1) 6a3oBble JOTHYECKHE AeiiCTBHS:

CaMOCTOSTENbHO (OPMYIUPOBATH U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUM IMPUEMBI JOTMUYECKOTI0 MBIIUIEHUS (aHAIN3a,
CUHTE3a, CpaBHEHMs, Kjaccu(pukanuu, O0OOOIIEHMs), PpaCKpbIBaThb  CMBICI
OMOJIOTUYECKUX MOHATUM (BBIIENATh UX XapAaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSA3U
C IPYTUMU MOHATUSAMU);

ONpPENENIATh LENU JOEATEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU UX
JNOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIbHOCTHU C ITIOCTABJICHHBIMU LIEIISIMU;

MCIIOJIb30BaTh OMOJIOTMYECKUE TOHATUS ISl OOBACHEHHS (PAKTOB W SIBJICHUI
KVUBOU NPUPOJBL;

CTPOUTDH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, J€TYKTUBHBIE, 110 aHAJIOTHN),
BBISIBJSITD  3aKOHOMEPHOCTH M IPOTMBOpPEYUST B PAaCCMATPUBAEMBIX SBICHUSX,
(OpMyIMpPOBATH BHIBOJBI U 3aKITIOUEHUS;

IPUMEHSTh CXEMHO-MOJENBHBIE CPEACTBA ISl NMPEACTABICHUS CYIIECTBEHHBIX
CBA3EH M OTHOILLIEHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAKKE MPOTUBOPEUUIN
Pa3HOTr0 poJia, BBISIBICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbhiBaTh IUIAH pELIEHUS MpoOJeMbl ¢ YYETOM aHalu3a HMEIOIINXCS
MaTepUAIIbHBIX 1 HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTb, OLEHHUBATh COOTBETCTBHE pE3YJIbTATOB
LIEJIIM, OLIEHUBATh PUCKU NOCIIENCTBUN AEATEIBHOCTH;

KOOPJMHHUPOBATh U BBINOJIHATH padOTy B YCIOBHSIX PEaTbHOrO, BUPTYaTbHOTO U
KOMOWHHPOBAHHOI'O B3aUMOJICHCTBHUS;



pa3BUBaTh KPEATUBHOE MBIIIJICHUE ITPU PELICHUH KU3HEHHBIX IPOOJIeM.
2) 6a30BbIe HCCJIeI0BATEIbCKHE TeHCTBHS:

BJA/IeTh HaBbIKAMHM Y4E€OHO-HCCIIEIOBATEIbCKOM M IMPOEKTHOM JEATENbHOCTH,
HaBbIKaMU pa3peleHus mpodiieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOWCKY METOJOB PEUICHHs] MPAKTHUECKUX 3a/ad, MPUMEHEHHUIO Pa3IMYHbIX METO/OB
HO3HaHMS;

UCIOJIb30BaTh Pa3jMYHbIE BUABI JEATEIBHOCTH MO IOJTYYEHHIO HOBOI'O 3HAHMS,
€ro MHTEepIpeTaIyy, NpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B YUYE€OHBIX CUTYyallUsiX, B TOM
YHCIIe IPU CO3aHUU YUYEOHBIX U COIIMATBHBIX MPOCKTOB,

(dopMupoBaTh Hay4YHBIA THUIl MBIIUICHUS, BJIAAETh HAY4YHOH TEPMHHOJIOTHEH,
KJIIOYEBBIMU MOHITUSIMU U METOJIaMU;

CTaBUTh M  (QOpPMYyJIUpOBaTh COOCTBEHHBIE 3a7auyd B  00Opa3oBaTeNIbHOM
JESTEIbHOCTH Y )KU3HEHHBIX CUTYaIIHX;

BBISIBJISITH IPUIMHHO-CJICICTBEHHBIC CBA3HM M aKTyaJU3UPOBATh 3a/1a4y, BBIIBUTATh
TUNOTE3Y €€ pelIeHMs], HAXOIUTh apryMEHTHI JJIsl JOKa3aTelIbCTBA CBOMX YTBEPXKJICHUM,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJTYUYEHHBIE B XOJ€ PEIICHUs 33Jaud Pe3yJbTaThbl, KPUTHUECKU
OILICHMBATh UX IOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIEHUBATh MPUOOPETEHHBIHN OIIBIT;,

OCYIIECTBIISITh II€JICHANIPABJICHHBIM TOMCK TIEpeHoca CpPEeACTB U CHOCOOOB
JEeNCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh TEPEHOCHTHh 3HAHHWS B TMO3HABATEIBHYI0 W MPAKTHYECKYI0 00JIacTu
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTAaTh HOBBIE WJEH, IMpeajararb OpUTMHAJIbHbIE TOAXOAbI U pEILICHMUS,
CTaBUTh MPOOJIEMBI U 337a4H, I0NYCKAIOIINE albTepHATUBHBIC PELLICHUS.

3) pabora ¢ undpopmanueii:

OpUEHTHUPOBAThCS B PA3NMYHBIX HMCTOYHUKAX HH(OpManuu (TEKCTe Yy4eOHOro
nocodusi,  HAyYHO-TIOMYJISIPHOM  JIUTeparype, OWOJIOIMYECKHUX  CJIOBapsAX U
CIpaBOYHMKAX, KOMIBIOTEPHbIX 0Oa3ax MJaHHbIX, B VHTepHere), aHaIM3UpOBATH
MH(GOPMALIMIO PA3NUYHBIX BUJIOB U (OPM MPECTABICHUS, KPUTUYECKU OLIEHUBAThH €€
JOCTOBEPHOCTH M HEMTPOTUBOPECUNBOCTD;

(dbopMyTHUpPOBATH 3aMPOCH U MPUMEHSATH Pa3INYHbIe METOABI MIPH MOUCKE U 0TOOpE
Oouonornyueckoi nHMOpPMAIN, HEOOXOIUMOM JIJIsl BBITIOJHEHUS y9eOHbIX 3a/1a4;

npuoOpeTaTh  OMBIT  WCHOJB30BaHUS  HMH(OPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYyJIbTYpy AaKTHBHOTO WCIOJIB30BaHUS PA3IAIHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MPEACTABICHUS OMOJIOTUYECKON
uH(popManuu (cxemsl, TpaduKu, JUarpamMmbl, TAOIUIIBI, PUCYHKHU U IPYTOE);



UCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJICTBA MPHU paboTe ¢ OMOJIOrMUECKON
uHdopmaIet: NpUMEHSITh XUMHUYECKHe, (PU3nyeckrue W MaTeMaTUYeCKUe 3HaKu U
CUMBOJBI,  GopMysbl,  abOpeBHAaTypy,  HOMEHKJIATypy,  HCIOIb30BaTb U
peoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA HATJIAIHOCTH;

BJIa/IETh HAaBBIKAMHU PACIIO3HABAHUA U 3aIUTHl WH(OpManuu, UHHOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJiageHne YHUBEPCAJIbHBIMUA KOMMYHHKATHBHBIMHY IeCTBUSIMU:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHUKALIUM BO BCeX c(epax *KHU3HU, aKTMBHO Yy4acTBOBATh B
IUAJIore WIA JUCKYCCUU IO CYHIECTBY 00CYK1aeMOM TeMbI (YMEHUE 3a]1aBATh BOIIPOCHI,
BBICKA3bIBATh  CYXJEHUS OTHOCUTEIBHO BBINOJHEHUS MpeajiaraeéMod  3a/layu,
YUHUTBIBATh UHTEPECHI U COTJACOBAHHOCTH MO3UIMK IPYTHX YYaCTHUKOB AUAJOra WIH
JUCKYCCHUN);

pacno3HaBaThb HeBepOajdbHbIE CpeACTBAa OOLIEHWS, NOHMMAaTh 3HAYEHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIIIOK BO3ZHUKHOBEHUS KOH(JIMKTHBIX CUTyallud, YMETh
CMSATYaTh KOH(IUKTHI U BECTH IEPETOBOPHI;

BJAJE€Th PA3IMYHBIMU CIIOCOOAMH OOIIEHHS W B3aUMOJCHCTBUS, MOHUMATh
HaMepeHUsl JPYruX JIIOJEH, TPOSBISTh YBAXKUTEIBHOE OTHOUIEHUE K COOECETHUKY U B
KOPPEKTHOU opMe (hopMyIupOBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOYKY 3PEHHSI C HCIHOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAs eI TeJIbHOCTh:

MOHUMAaTh M HCIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHOM W HWHAMBUAYAJIbHOU
paboThl MpU pElICHUH OUOJOTHUECKON MpoOJeMbl, 0OOCHOBBIBATH HEOOXOJIUMOCTH
OPUMEHEHUs TPYNIOBbIX (HOPM B3aUMOJCHCTBUS MPHU pelICHUH yueOHOU 3a1auu;

BbIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBUM € yd4€ToM OO0IIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJOT0 WiIECHA KOJJIEKTUBA;

MIPUHUMATH L€ COBMECTHOM JI€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPJIMHUPOBATh
JNEUCTBUSL MO €€ INOCTHKEHUIO: COCTAaBJIITh IUUIAH JCHUCTBUM, PACIPENENSTh POJIA C
y4€TOM MHEHUH y4aCTHUKOB, 00CYXAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KaueCTBO CBOETO BKJIA/Ja U KaXKIOTO YYacCTHMKA KOMAaHIbl B OOLIMiA
pe3ynbTaT 1Mo pazpadoTaHHBIM KPUTEPUSIM;

npenjiaraTb HOBbIE MPOEKTHI, OLEHUBATh HJIEM C TO3UIUU  HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IMOBEIECHUE B PA3IMYHBIX CUTyaLUsX,
IPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATHBHBIM.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranu3anusi:



UCIOJIb30BaTh OMOJIOTMYECKNE 3HAHUS /IS BBISIBICHUS NIPOOJIEM U UX PEUICHMS B
KU3HEHHBIX U YU€OHBIX CUTYyalUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUN LIEJIEBBIE U CMBICIOBBIE YCTAHOBKHU B
CBOUX JICUCTBUAX U MOCTYIKAX II0 OTHOLIEHUIO K JKMBOM MPUPOJIE, CBOEMY 310POBBIO U
3I0POBBIO OKPYKAIOLINX;

CaMOCTOSTEJIBHO ~ OCYLIECTBIATh II03HABATENBHYIO JICSATEIBHOCTD, BBIABIIATH
npoOsieMbl, CTaBUTh M (OPMYJIMPOBaTh COOCTBEHHBIE 33/JaYd B 0OpPa30BaTEIbHOU
NEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSTENIbHO COCTAaBJISATh IUIAH PEIICHHs] MPOOJEMBbI ¢ YYETOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEIOYTECHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MIPEANIOUYTEHUMN;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHue;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOW 3PYIULUU B Pa3HbIX
o0JjacTaX 3HaHWI, MOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTENbHBIM W KYJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalMsIM, BHOCHUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIaJIETh HaBbIKAMH I1O3HABATEIbHOW PEPIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJb30BaTh
npuEMBbI pedIeKCHH ISl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELIEHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMAThH PELLIEHHUS 110 UX CHUKEHMUIO;

OpUHUMATh MOTHBBI M apryMEHThl JAPYI'MX IIpM aHajlu3€ pe3yJbTaToB
NEATEIIbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

OPUHUMATh ceOsl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

IIPUHUMATh MOTHBbI M AapryMEHTBl JPYIMX IIpM aHAJIU3€ pPE3YJbTATOB
NEeATEIIbHOCTH;

IpU3HABATH CBOE MPABO M MPABO APYIHX HA OIIHMOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha 6a30BOM
YpOBHE BKJIIOUAIOT crenuduueckue miisg ydeOHoro mpeamera «buomorusy HaydHbie
3HaHUS, YMEHUSI U CHOCOOBbl JEWCTBUII 1O OCBOCHHIO, WHTEpIpETaluu U
npeo0pa3oBaHUI0 3HAHUW, BBl JEATEIBHOCTU MO MOJIYYEHUIO HOBOIO 3HAHUA H



OPUMEHEHUIO 3HAHUM B pa3IMYHBIX YYE€OHBIX CUTYyallUsiX, a TaKKe€ B PEATbHBIX
KU3HEHHBIX CUTYyallusiX, CBSI3aHHbIX C Ouosorued. B mnporpamme mpenaMeTHbie
pe3yNbTaThl MPEACTABICHBI IO TOAaM 00yUEHHUS.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10 knacce
JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U pPOJIM OMOJOTUU B CHUCTEME HAYYHOIO
3HAHUS €CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KApTUHBI MHpPAa U HAYYHOIO MHPOBO33PEHHUSA, O BKJIAJE€ POCCHMCKUX M 3apyOeKHBIX
Y4€HBIX-OMOJIOTOB B pa3BUTHE OHMONOTHH, (HYHKIIMOHATBLHOW T'PaMOTHOCTH YeEJIOBEKa
JUTSl pELICHUS KU3HEHHBIX 33/1a4;

YMEHHE pacKphIBaTh COAEpKaHUE OMOIOIMUECKUX TEPMUHOB U MOHITHH: >KU3Hb,
KJIETKa, OpraHu3M, MeTabonn3M (0OMEH BELECTB U MPEBpallleHue SHEPTUH), TOMEOCTa3
(camoperynsinus), ypOBHEBasi OpraHu3aldsl *KUBBIX CHUCTEM, CaMOBOCIPOU3BEIACHHE
(penponykius), HaCJAEACTBEHHOCTb, U3MEHYHBOCTb, POCT U PA3BUTHE;

yMEHHE M3jaraTb OHOJIOTHYECKHME Teopuu  (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsl, LEHTpaJIbHas J0rMa MOJIEKYJsipHON Ouosorun), 3akonsl (I'. Mengens, T.
Moprana, H. 1. BaBunoBa) u yuyeHus (0 LEHTpax MHOrooOpa3usi U MPOUCXOXKIACHUS
KyJnbTypHBIX pacTeHuit H. V. BaBunosa), onpenenars rpaHullbl UX MPUMEHUMOCTH K
KUBBIM CUCTEMaM;

YMEHHE BJIAJIETh METOJIaMU HAyYHOTO IO3HAHHWS B OHOJOTMU: HAOJIOJIEHUE U
ONMCAHUE JKUBBIX CHUCTEM, MPOLECCOB M SBICHUN, OpPraHu3auus W IPOBEACHUE
OMOJIOTUYECKOTO 3KCIEPUMEHTA, BBIIBM)KEHHE TUIIOTE3bl, BBISBICHUE 3aBUCHMOCTH
MEXIy MCCIENyEMbIMU BEJIMYMHAMHU, OOBSICHEHUE TMOIYYEHHBIX PpE3yJbTaTOB,
MCIIOJIb30BAaHHBIX HAYUYHBIX MOHSATUN, TEOPUH M 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJABI Ha
OCHOBAaHMM MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEIATh CYLIECTBEHHBIE IIPU3HAKKM BUPYCOB, KJIETOK IPOKAPUOT U
AYKapHuoT, OJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB:
oOMEHa BELIECTB M MPEBPAICHUS] SHEPTUU B KJIETKE, (POTOCHMHTE3a, MIIACTUYECKOTO U
HHEPreTUUecKoro OoOMeHa, XEMOCHHTEe3a, MMWTO03a, MeHo3a, OIUIOJOTBOPEHMUS,
Pa3MHOXEHUS, UHANBUYAJIBHOIO Pa3BUTHsI OpraHu3Ma (OHTOT€HE3);

YMEHHE TPUMEHSATh TMOJIY4YCHHbIE 3HAaHUS i1 OOBSCHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUH, JJIsl IPUHATHUS MPAKTUUYECKUX PEIICHUN B MMOBCEHEBHOMN KU3HU
C LIeNnbl0 oOecrieyeHusi O€30MaCHOCTH CBOETO 3J0POBbS U 3J0POBBS OKPYKAIOIIUX
JoJIed, COOMIOACHUSI HOPM TPaAaMOTHOTO TIOBEACHUS B OKPY’KAIOIIEH MPUPOTHON cperie,
MOHMMAaHHE HEOOXOJUMOCTH HCIOJb30BaHUS JOCTHXKEHUNH COBPEMEHHOW OMOJIOTHUHU U
OMOTEXHOJIOTHI JIJIS1 pallMOHATILHOTO MPUPOI0OIb30BAHUS;

yMEHHUE peuiaTh 3JeMEHTapHbIE T€HETUYECKHEe 3aJja4l HA MOHO- U JUTMOPHUIIHOE
CKpElIMBaHUE, CIEIMJICHHOE HACJIeJOBaHUE, COCTaBJISATh CXEMbl MOHOTMOPHUIHOTO
CKpELIMBaHus ISl MPEICKa3aHus HACIEA0BAHUS IPU3HAKOB Y OPIraHU3MOB;



YMEHUE BBIMOJIHATH J1a00paTOPHBIE U MpaKTUYECKHe paboThl, COOMIOAATh MpaBuia
pu paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTUYECKU  OIEHUBATh M  HMHTEPIPETUPOBATH  HMH(POPMAIIUIO
OHMOJIOTHYECKOTO COJEpIKAHMs, BKIIOYAONIYIO TICEBJIOHAYYHBIC 3HAHUS M3 Pa3IUYHBIX
MCTOYHUKOB (CpeACTBa MaccOBOM HH(OpPMAINK, HAYyYHO-TIOMYJSPHBIE MaTepHabl),
ATUYECKUE aCIEeKThl COBPEMEHHBIX HCCIENOBaHUNW B OHMOJIOTHMH, MEIUIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIC MUCHMEHHBIC M YCTHBIE COOOIEHHUs, 00001mas
OMONOrHYecKyl0 MH(GOPMALIMIO U3 HECKOIbKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUHHBIN anmapat OMOJOTHH.

[IpeameTHbIC pe3ynbTaThl OCBOEHUs yueOHoro npeameta «buonorus» ¢ 11 knacce
JIOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUU O MECTE€ W POJU OHOJOTMU B CHUCTEME HAyYHOTO
3HAaHUSA €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHMHM COBPEMEHHOH €CTeCTBEHHO-HAYYHON
KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKUX U 3apyOEKHBIX
y4€HBIX-OUOJIOTOB B pa3BUTHE OMOJOTUM, (DYHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKa
JUTSL peIIeHUs KU3HEHHBIX 3a/1a4;

YMEHUE PacCKphIBaTh COJCpPKaHUE OMOJOTUYECKMX TEPMUHOB W TIOHATHH: BHII,
MOMYJISIUsA, TEeHO(POHI, SBOJIONMUA, JBUXKYIIME CHUIbl ((aKTOpbl) HBOJIIOLNH,
MPUCTIOCOOJICHHOCTh  OPTraHU3MOB, BHJI000pa30BaHME, JKOJOTHYECKHE (DAKTOpHI,
AKOCUCTEMA, MPOAYIEHThI, KOHCYMEHTBI, PEAYIIEHTHI, LIENH MUTAHMS, IKOJIOTHIECKas
nupamuia, OuoreoieHo3, onocdepa;

yMEHHE H3JaraTh OWoJornueckue Teopuu (dBoirormonHas teopus Y. JlapBuHa,
CUHTETUYECKAsh TEOPHs DBOIIOIMH), 3aKOHBI W 3aKOHOMEPHOCTH (3apOMABIIIEBOTO
cxonctBa K. M. bapa, uepenoBaHusi riaBHbIX HaIlpaBlIeHU W myTed sBosonuu A. H.
CesepiioBa, yuenusi o Ouocthepe B. W. Bepnanckoro), ompenenstb TpaHUIBI HX
MIPUMEHUMOCTH K KHUBBIM CHCTEMaM;

YMEHHE BIIaJIeTh METOJaMU HAy4yHOro TMO3HAHUS B OWOJOTHUU: HAOIIOJICHUE U
OMHCAHUE >KUBBIX CHUCTEM, TMPOIECCOB U SBJICHUW, OpraHu3aIusi W IMPOBEICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBI)KCHHE TUIIOTE3bl, BBHISBICHUE 3aBUCHMOCTH
MEXIy HCCIeNyEeMbIMU BEJIUYWHAMHU, OOBSICHEHHUE TOJIYYEHHBIX Pe3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATHH, TCOPUH M 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIBI Ha
OCHOBaHUU TOJYYCHHBIX PE3yIbTaTOB;

YMEHUE BBIJICTATH CYIIECTBEHHBIE TPU3HAKN CTPOCHUSI OMOJIOTUYECKUX OOHEKTOB:
BUJIOB, TOMYJISAINNA, TMPOMYIIEHTOB, KOHCYMEHTOB, PEAYILIEHTOB, OWOTEOICHO30B H
HKOCHCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHOW M3MEHUYHNBOCTH, €CTECTBEHHOTO
oTbopa, BHUJ1I000pa30BaHus, MIPUCIIOCOOJICHHOCTH OpPraHu3MOB, NeUCTBUS
HKOJIOTHYECKUX (PAKTOPOB HA OpPraHU3MBI, MEPEHOCA BEIIECTB W TOTOKA DHEPTUU B



HPKOCHUCTEMAaxX, AaHTPOIMOTEHHbIX W3MEHEHHM B HSKOCHCTEMax CBOEW MECTHOCTH,
KpYroBOpOTa BELIECTB U OMOT€OXUMHUYECKHUX IIUKIIOB B Ouocdepe;

yMEHUE NPUMEHATh TMOJYYCHHbIE 3HAHUS 11 OOBACHEHHS] OHOJOTUYECKUX
MIPOLIECCOB U SIBIICHUM, ISl IPUHATHS MPAKTUUECKUX PEIICHUI B MOBCEAHEBHON KU3HU
C LeJbl0 oOecreueHus 0€30MacHOCTH CBOETO 370POBbSI U 370POBBS OKPYKAIOUIUX
JoJIed, COOMI0ACHUSI HOPM IPaMOTHOTO TIOBEACHUS B OKPY’KaIOIIEeH MPUPOTHON cpere,
NOHUMaHUE HEOOXOAMMOCTH UCTIOIb30BAHUS TOCTUKEHUN COBPEMEHHOM OMOIOTHY IS
paIoOHaIBHOTO IPUPOIOTIOIH30BAHUS;

YMEHHE pemaTh 3JIEMEHTapHble OMOJOrMYecKHe 3a/Jayd, COCTaBISATh CXEMBbI
MepeHOCca BEIIECTB U SHEPTUH B HKOCUCTEMAaX (LIeMH MUTaHUS);

yYMEHUE BBITIOJHATH Ja00OpaTOPHBIE U MPAaKTHUYECKUE paboThl, COOII0IATh MpaBUiia
pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YMEHHE  KPUTHYECKH OLEHUBATh M  HUHTEPIPETUPOBATH  MHGPOPMAIUIO
OMOJIOTHYECKOTO COJCPIKAHUS, BKIIOYAIOINIYIO MCEBIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX
UCTOYHUKOB (CpeICcTBa MAaccoBOM HWH(OpMalUM, HAYYHO-TIOMYJSPHBIE MaTepUalbl),
paccMaTpuBaTh INI00ATBHBIE SKOJIOTHYECKHE IPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH
10 OTHOLIEHHIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3/1aBaThb COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOLIEHUs, 0000mIas
Ononornueckyo MHGOPMAIMIO U3 HECKOJBKUX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BATh
MOHSATUIHBIN anmapaTt OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypcsbl
bubnuoreka [{OK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.edso0o.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEEATENEHOCTE KIETKH 0 https://m.eds00.ru/7f41¢c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1 1
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 1 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 Pesepetioe Bpes L https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1
IBOITIOLHONHAA GHOTOTHS o . https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
2 O 1 1
PTaHHSMEL H OKpYaromas cpena > https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 Coo006 1
000I1IeCTBA U 3KOJOTHYECKHUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
4 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
5 P 2 1
C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoThI padoThI

pecypcsl
bubmuorexa [JOK

1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122

https://m.edso00.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TPUPOIBI.

5 [IpakTuueckas pabora Ne 1 «/cnons3oBanue 1 05 bubnnoreka [JOK
Pa3IMYHBIX METOAOB IPU U3YyYECHUU ' https://m.eds00.ru/863e6122
OMOJIOTMYEeCKIX O0BEKTOBY

3 buonornueckue cucremsl, NpoLECCHl U UX 1 bubnuoteka [JOK
HU3y4YECHUE https://m.eds00.ru/863e6564

4 XuMUYECKui cocTaB KJIeTKH. Boma u 1 bubmuorexa [JOK
MHHEpPAJIBbHBIE COJIA https://m.edso00.ru/863e674e

bu6mmoreka [JOK

5 h% JI 1

[ICBOBL. ST https://m.eds00.ru/863e6870
bu6mmorexa [IOK

6 b .C 0 1

CITKCH. L-OCTAB M CTPOCHHE DERKOB https://m.eds00.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
katanmsaTopsbl. JJaboparopnast pabora Ne 1
7 «M3ydeHne KaTaTUTHIECKON aKTHBHOCTH 1 0.5 bubmorexa HOK
yi ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTasas3bl)»
bu6mmoreka [IOK
H .ATO 1
8 YIGISHHOBLIE KHCHOTH https://m.eds00.ru/863e6d5c



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/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c

bubmuorexa [JOK

9 H —
CKIICTOUHBIC (OPMBI AH3HH — BUPYCHI https://m.eds00.ru/863e7540
10 Hcropust 1 METOIbI U3YUEHHUSI KIETKU. bubnmoreka [JOK
Knerounas Teopus https://m.eds00.ru/863e6e88
CrpoeHue 3yKapuOTHYECKON KIIETKH.
Jlaboparopuas pabota Ne 2 «M3yueHue bubnunoreka [HOK
11 CTPOEHHUSI KIETOK PACTEHUM, KUBOTHBIX, 0.5 https://m.edsoo.ru/863e6ff0
rpu0OB 1 OaKTepUi 101 MUKPOCKOIIOM Ha https://m.edso00.ru/863e716c
TOTOBBIX MUKpPOIIpenapaTax u X OMHCAHUE»
12 O6o06maromuii ypok mo teme: "CtpoeHue
KJICTKH"
bubmuorexa [JOK
1
3 Obuer BemecTs witn METabOIH3M https://m.eds00.ru/863e766¢
. bubnuorexa [JOK
14
JHepreTicckui 0omen https://m.edso00.ru/863e7aae
bu6mmoreka [IOK
1 ) . X
> OTOCHHTES. ACMOCHITES https://m.eds00.ru/863e7c98
16 buocunres 6enka. Peakuust MaTpuyHOTO bubnuotexa [JOK
CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [JOK
17 T —
pancisus — buocuires beika https://m.eds00.ru/863e796e
. bu6mmorexa [IOK
O06o06maronuii ypok 1mo Teme
18 i THATOTIITH YP Y https://m.eds00.ru/863e81b6
HBHEACATENRHOCTD KICTIH https://m.edso00.ru/863e831e
@DopMBbI pa3MHOKEHUST OPTaHU3MOB.
JKu3HeHHBIN UK KIETKH. JIeneHne KIeTKH. Bu6 OK
19 Muto3. Jlaboparopras padora Ne 3 0.5 nommoreka L{

«Habmroaenne MUTO3a B KJIETKAX KOHYHMKA
KOpEIIKa JTyKa Ha TOTOBBIX

https://m.edso0.ru/863e7dc4



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7dc4

MHUKpOIpernaparax»

. bu6mmoreka [IOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE TOJOBBIX KIETOK.

91 OmnonorBopenue. JlabopatopHas padora No 05 bubnnoreka [HOK
4 «3y4yeHue CTpoeHUs MOJIOBbIX KJIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOIIpeapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK

https://m.eds00.ru/863e8436

93 ['eneTnka — Hayka 0 HaCJIE€ICTBEHHOCTH U bubnnoreka [JOK
W3MEHYHUBOCTH https://m.edso00.ru/863e86f2

24 3aKOHOMEPHOCTH HACIEI0BaHUs TPU3HAKOB. bubnnoreka [JOK
MoHOTHOPHIHOE CKpEITUBAHHE https://m.edsoo.ru/863e8878

o5 JurnbpuiHoe ckperyBanye. 3aKOH bubnnorexa [HOK
HE3aBUCHUMOI'0 HACIEAOBAHUS IIPU3HAKOB https://m.edsoo.ru/863e89a4
CuernieHHOE HacleA0BaHNE IPU3HAKOB.

Jlaboparopnas padota Ne 5 «3yuenue
26 pe3yﬂiTaTI;B MopHom6pI/mHoro I/}IIII 0.5 bubmmorexa [OK
https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(UITBI
Ha TOTOBBIX MUKPOTIpErapaTax»»

97 I'eneruka nomna. HacnegoBanue npu3HakoB, bubnmnorexa [JOK
CIIEIUIEHHEIX C IIOJIOM https://m.edso00.ru/863e8c60
N3menunBocth. HenacnencrenHas
n3MeH4YnBOCTh. JlaboparopHas padota Ne 6.

28 Nzyuenne MmomupuKamoHHON 0.5 bubmmorexa LIOK

https://m.edso00.ru/863e8efe
W3MEHYHUBOCTH, TIOCTPOCHNE BapUAIITHOHHOTO
psiia ¥ BapUalMOHHOW KPUBOW»
29 HacnencrBenHass U3MEHUYUBOCTD. 0.5 bu6nmoreka [JOK



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

Jlaboparopnas padota Ne 7. «AHanu3
MyTanui y 1po30(uibl Ha FOTOBBIX

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

MHUKpOIIpernapaTax»
bubmuoreka [JOK
30 T 1
CHETHIa HeoBeka https:/m.eds00.ru/8638d78
PesepBHeIil ypok. O000IICHHE 10 TeMe
31 «HacnencTBeHHOCTh M U3MEHUYUBOCTD 1
OpraHU3MOBY
bu6mmoreka [IOK
32 C 1
CICKIIA fak Hayka 1 fipotiece https://m.edso00.ru/863e9214
33 MeTo/1bl U JOCTUKEHUS CEIEKIIMU PACTEHUIA 1 bu6mmoreka [IOK
U JKUBOTHBIX https://m.edso00.ru/863e9214
34 BrorexHomorus kak orpacib IIPOU3BOACTBA 1 bubmorexa [IOK
P p https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabnubie IIpakTuyeckue tupposkie
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOIHS U METOJIBI €€ U3YUCHUS 1 bubnmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hcropust pa3BUTHS NIPEACTABICHUIN 00 1 bubnnoreka [JOK
SBOJIIOIAU https://m.edsoo.ru/863e9570
bubmunorexa [JOK
3 Muipodpostions L https://m.edsoo.ru/863e9cle
[Tomynsiust Kak sIeMeHTapHas eAuHHUIA
4 BUJa U dBomoImK. Jlaboparopuas padota Ne 1 05 bubnnoreka [JOK
1 «CpaBHeHME BUAOB MO https://m.edsoo.ru/863e99c6
MOP(}OIIOTHIECKOMY KPUTEPHIO)
5 JIBroky1ue cuibl (3JieMeHTapHbIe (PAaKTOPHI) 1 bubnnorexka [JOK
3BOJIIOIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EcrecTBeHHbI 0TOOp 1 €ro Gopmbl 1 https://m.edso00.ru/863e9ed0
Pe3ynbTatel sBOIIONMN:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopaTopHas padora Ne 1 05 bubnmuotexa [JOK
2 «Onucanue npucnoco0IeHHOCTH https://m.edso00.ru/863e9fde
Opranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa
8 Hampasnenus u myTu MaKpOIBOIOIHH 1 bubmmorexa [JOK
https://m.edso00.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

Heob6patumocts 3BOMIOIMN

O06o0maromuii ypok 1o Teme:

bu6mmoreka [IOK

10 "JBostoIMOHHAsE Ouoorus"” https://m.edso0.ru/863eac2c
1 Ucrtopus xxu3nu Ha 3emiie 1 METObI €€
U3YYEHUS
12 ['unoTe3bl MPOUCXOXKIACHUS )KU3HU Ha 3eMIle bubmmorexa LIOK
https://m.edsoo.ru/863ea5a6
13 PazButue xxu3Hu Ha 3emMIie 1o Ipam U bubnuorexa [JOK
nepuojam https://m.edsoo.ru/863ea6be
OCHOBHBIE TaITBI YBOJIOIUH PACTUTEILHOTO
¥ )KHBOTHOTO Mupa. [IpakTudeckas pabora bubnnoreka [JOK
14 0.5
No 1 «M3yueHue uckornaeMbix OCTaTKOB https://m.edsoo.ru/863ea8bc
PACTCHHI W KUBOTHBIX B KOJUICKITHSX)
bu6nmoreka [JOK
15 JIBuoKkymiue cuibl (pakTopbl) aHTpONIOreHe3a https:/m.edsoo.ru/863ead44
16 CoBpemeHHasl cucTeMa OpraHuyecKkoro Mupa bubmmorexa [OK
https://m.edsoo.ru/863ea48e
17 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3).
OCHOBHBIE CTAJIMH YBOJIOIIUH YEIIOBEKA
18 YenoBeueckue pacsl U IPUPOJHBIE bubnuoreka [IOK
ajarnTaniy 9YeJIOBEeKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O600IICHHE 110 TEME
19 «BO3HUKHOBEHHE U Pa3BUTHE KU3HU HA
3emie»
20 DKOJIOTHs Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKHE bubnmoreka [JOK
(baxTopsl https://m.edsoo.ru/863eafec
22 Abuotnueckue (axropsl. JlaboparopHas 0.5 bubnuoreka [IOK



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

pabota Ne 3. «Mopdonoruueckue
0COOCHHOCTH pacTeHUH U3 Pa3HbIX MECT
obutanusny. JlabopaTopHas padora Ne 4.,
«BnustHEE cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJIeyCay»

https://m.edsoo.ru/863eb10e

bubmmoreka [JOK
23 brotiieckie GaxTope! https://m.edsogru/863eb348
DKOJIOTHYECKHE XaPAKTEPUCTUKU
24 nonyisiiun. [Ipakrndeckas padora Ne 2 05
«[Tomcyér TUIOTHOCTH TOMYJISIMIA Pa3HbIX
BUJIOB PACTCHUI
25 Coo011ecTBa OPraHUu3MOB - OMOIICHO3 ngg;ﬁf;igﬁg%eb%a
bubmuorexa [JOK
26 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI) https://m.e dsogru 1863eb46a
OcHOBHBIE TTOKA3aTENN YIKOCUCTEMBI.
27 Oxkonorudeckue nupamuabl. CBoiicTBa bubmmorexa [JOK
skocucTem, CyKieccus https://m.edsoo.ru/863eb5fa
28 [TpuponHbIE SKOCUCTEMBI
29 AHTpPOTIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rimobanpHas s3xocucrema bubnnorexka [JOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuorexa [JOK
ouocdepsl https://m.edso00.ru/863ebd16
32 YenoeuecTBo B Ouochepe 3emin
33 CocylecTBOBaHHE MPUPOJIBI U bubnmuorexa [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
34 PesepBHbIil ypok. O6001ICHIE TEMBI



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

((COO6H_I€CTBa 1 OKOJOTHYCCKUE CUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2.5




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus / Ilaceunuk B.B., Kamenckuit A.A., Pyonos A.M. u apyrue /Ilox
pen. Ilaceunuka B.B., AkiimonepHoe o61iecTBo «3narenbcTBO
«IIpocBernienue»

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwmit A.A., Pyonios A.M. u
npyrue /Ilox pen. [laceunuka B.B., AkunonepHoe o6mectBo «M3narenscTBo

«ITpocBenieHue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

DNeKTpOHHbIE 00pa30BaTEIbHBIE PECYPCHI 110 OMOJIOTHUH.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

-JlucranimonHoe oO6pa3oBaHue JJIs MTKOJILHUKOB U JCTEH B MHTEPAKTUBHOM
dopme | Yuu.py

-OeKTpOHHbIE 00pPa30BaTEIbHbIE PECYPCHI IO OMOJIOTHH.

-Kopnopatms Poccuiickuii yueOHuk (u3aarensctBo poda-Benrana) -

oHUIIUATIBHBIA CAUT U3JaTEIHLCTBA
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