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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMbl MO OHOJIOTMM TEOPETUYECKYI0 OCHOBY JUIS
ompeneneHuss MOAXOAOB K (OPMHUPOBAHMUIO COAEpKaHUA YydyeOHOro MpeameTa
«buonorus»  cocraBunM:  KoHuentyaiabHele — mosioxkerus PIOC  COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepKaHus, pe3yIbTaTOB 00yUeHUs U TpeOOBaHUMN K
YPOBHIO TOJTOTOBKM BBIITYCKHUKOB, IMOJOXKEHUS OO0 OOIIMX IEeNsIX M NPUHIHUIAX,
XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHHE CHCTEMBbI CPEAHEro oOIIero oopa3oBaHUs
B Poccuiickoit deneparuu, a Takxke MOJOKEHUS O crieluduKe OMOJIOTHH, €€ 3HAUCHUU
B TIO3HAHWU >KMBOM MPUPOABI M OOECHEYEHUH CYLIECTBOBAHUS YEIOBEYECKOTO
oOmectBa. COrjacHO Ha3BaHHBIM IIOJIOKEHUSIM, OIPEACIICHBl OCHOBHBIE (DYHKIIMH
IpOrpaMMBbI 110 OMOJIOTUHU U €€ CTPYKTYypa.

[IporpamMma mno Ouonoruu Aa€t MpeACTaBlIEHUE O LENAX, 00 OOILIel CTpaTeruu
0o0y4eHHs, BOCIIMTAHUSA U Pa3BUTHS OOYYAIOLIMXCS CPEACTBAMU Y4E€OHOro MpeameTa
«buonorusy, omnpenenser 00sA3aTeIbHOE NPEIMETHOE COJEPKAHHE, €ro CTPYKTYpY,
pacupenesieHue 10 pasleigaM U TeMaM, PEKOMEHAYEMYIO MOCIeA0BaTEIbHOCTh
U3y4eHUs Y4YeOHOro Marepuaja ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIAMETHBIX
CBs3€M, JIOTMKM  OOpa3oBaTEeIpbHOrO  MPOLIECCa, BO3PACTHBIX  OCOOEHHOCTEU
00yyUarommxcs.

B nporpamme mo OMOJIOTMM TakX e yYWUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHbIM U  TPEAMETHBIM  pe3yJibTaTaM o0ydeHus B
(hOpMUPOBAHWHM OCHOBHBIX BHJIOB YUYCOHO-TIO3HABATEIIBHON JESATEILHOCTH/YICOHBIX
JENUCTBUN 00YyYaIONUXCsI IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOTO 00pa30BaHMUs.

B nporpamme mno Ouonoruu (10-11 kiaccel, 0a30BBI YpPOBEHb) peav30BaH
NPUHIUI T[PEEMCTBEHHOCTH B HW3YYEHUM OWONOruM, Onaromaps uYeMy B HeH
IpPOCMATPUBAETCSl  HAMNPABJICHHOCTh HA  Pa3BUTUE  3HAHWI, CBS3aHHBIX C
(opMUPOBaHHEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS, LIEHHOCTHBIX OpPUEHTALUN
JUYHOCTHU, SKOJIOTUYECKOTO MBIIUICHHUS, PEACTaBICHUI O 3J0pOBOM 00pase >KU3HU U
OepeXHBIM OTHOIIIEHHWEM K OKpYyKaroled mnpupogHod cpene. Iloatomy Hapsiay ¢
U3y4YeHUEM O0IIeOMOIOTHYECKUX TEOPHUH, a TaKKe 3HAHUM O CTPOEHHUH >KUBBIX CHCTEM
Pa3HOIO paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HUX MPOLECCOB B MPOrpaMMe
no OWOJIOTWM yJAEJIeHO BHHUMAHHE UCIOJb30BAaHUIO IMOJNYYEHHbIX 3HAHUWA B
MOBCEAHEBHOM JKU3HU JJIsl PEIICHUs MPUKIIAIHBIX 3a/lad, B TOM YHCIEe: NPOPUIAKTUKH
HACJIEICTBEHHBIX 3a00JI€BaHUI YEOBEKa, MEIMKO-TEHETUYECKOI0 KOHCYJIbTUPOBAHUS,
000OCHOBaHUS KOJIOTUYECKH 11€JIeCO00Pa3HOT0 MOBEACHUS B OKpYKalOIIed MpUpOTHON
Cpele, aHajau3a BIMSHHUS XO3SMCTBEHHOM JAESITENBHOCTH YEJIOBEKAa HA COCTOSIHHUE
MPUPOIAHBIX M HCKYCCTBEHHBIX JKOCHUCTEM. YCHJIEHHE BHUMAaHUA K HPUKIATHON
HaIpaBJIeHHOCTU y4deOHOTo mnpenMera «buonorus» MNpoAMKTOBAHO HEOOXOAMMOCTHIO
oOecrieueHuss YCIOBUM HJisi pEUIEHUs OJHOM W3 aKTyalbHbIX 3aJad LIKOJIBHOTO
Ouonoruueckoro  obpazoBaHusi, KOTopas  mpeamnonaraeT  (HOpMHUpPOBaHHE Y



oOydJaronmmxcsi  CIOCOOHOCTH — QalTHPOBATBHCA K  WM3MEHEHUSM  JTMHAMHUYHO
Pa3BUBAIOILETOCS] COBPEMEHHOI'O MHUPA.

buonorust Ha ypoBHE cpeaHero o6mero odopa3oBaHUS 3aHUMACT Ba)XKHOE MECTO.
Ona obOecrneunBaeT (opMHUpPOBAHUE y OOYYAIOMIMXCS MPEACTABICHUN O HAyYHOMU
KapTUHE MUPA, pacIIUPseT U 0000IIaeT 3HAHUS O )KMBOU MPUPOJE, €€ OTINYUTENbHBIX
MPU3HAKaX — YPOBHEBOM OPraHHU3alMy U 3BOJIOLMH, CO3MAET YCIOBUS JJIS: MO3HAHUS
3aKOHOB JKMBOW MPHUPOJIBI, (GOpMHUPOBAHUS (DYHKITMOHAIBEHONH TPaMOTHOCTH, HABBIKOB
3I0pOBOro M 0€30MacHOro 0Opasa KU3HH, HKOJIOTHYECKOTO MBILIUICHUS, [IEHHOCTHOTO
OTHOUIEHUS K )KUBOW MIPUPOJIE U YETOBEKY.

Bonbioe 3HaueHre OWOJNOTHST UMEET TakXKe ISl pEUICHUS BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 3a7a4 CpPeAHEro oOIero oOpa3oBaHUsI, COIUATM3ANMNN O0YUYarOIIUXCS.
N3yuenue Ouonoruu odecrieunBaeT yclIoBUs A1 (OPMHUPOBAHUSA MHTEILIEKTYalbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH(OPMAIIMOHHBIX HABBIKOB, JSCTETUYECKON KYJIBTYpHI,
CIIOCOOCTBYET WHTErpaldd OWOJIOTMYECKUX 3HAHUU C TMPEACTABICHUSIMHU U3 JIPYTUX
y4eOHBIX MpPEAMETOB, B YAaCTHOCTH, (QU3UKH, XUMUU H reorpaduu. HazpaHHble
MOJIOKEHUSI O MPEAHA3HAYEHUH ydeOHOro mnpeamera «bUONOTHs» COCTaBHIA OCHOBY
JUIsL  ONpENEeNeHUs] MOAXOAOB K OTOOpY W CTPYKTYPUPOBAHHUIO €ro COJepKaHus,
IPE/ICTABIICHHOTO B IPOTrpamMMe Mo OUOJIOTHH.

Ot6op conepxkanust ydyeOHoro mnpenmera «buonorus»» Ha 0a30BOM ypOBHE
OCYLIECTBJIEH C MO3UIUI KyJIbTYPOCOOOPA3HOTO MOJIX0/a, B COOTBETCTBUHU C KOTOPBIM
oOyyaronuecs: JOJDKHBI OCBOMTH 3HAHUSI M YMEHUs, 3Ha4UMbIe sl (POPMUPOBAHUS
oO1el KyJnbTYphl, ONPENETSIONINe aJeKBaTHOE MOBEJACHUE YeNIOBEKAa B OKpYKarole
OPUPOAHON Cpelle, BOCTPEOOBaHHBIE B TIOBCEIHEBHOW JKU3HU U TPAKTUYECKOM
nestenbHocTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHUM 3aHUMAIOT AJIEMEHTHI
collepKaHUsl, KOTOpBIE CIIy>)KaT OCHOBOW 11 (D OPMHUPOBAHMS MPEACTABIECHUN O
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHpa M IEHHOCTHBIX OPHEHTAIUIX
JUYHOCTHU, CIIOCOOCTBYIOIIUX TYMaHU3AIMKU OUOJIOTHYECKOTO 00pa30BaHMUS.

CTpyKTypupOBaHUE COACPKAHUS yUeOHOTO MaTepraia B MpOrpaMMe 1Mo OMOJIOTUN
OCYILIECTBICHO € Y4Y€TOM MPUOPUTETHOTO 3HAYCHUS] 3HAHUU 00 OTIMYUTEIHHBIX
OCOOCHHOCTSIX JKHMBOW TPUPOJIBI, O €€ YPOBHEBOW OpraHu3aimuu MW SBojonuu. B
COOTBETCTBUM C O3TUM B CTPYKType YyueOHoro mnpeamera «buosiorus» BbIJEIECHbI
CIEAyIOUIME CcoJiepXKaTelnbHble JHHUU: «buonorus kak Hayka. MeToJbl HAy4yHOTO
no3HaHus», «KieTka kak Oumosiormueckas cucteMay, «OpraHu3M Kak OHOJIOTHYecKas
cucteMa», «CucreMa M MHOroo0Opasue OpPraHMYECKOro MHUpPay, «IBOJIOLHUSA KUBOU
OPUPOABD», « IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTHY.

lens wusyuenuss yuebHOro mnpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBJIAJICHUE OOYYAIONUMHUCS 3HAHUSMHU O CTPYKTYPHO-(YHKIIMOHATBHOW OpraHU3aIluu
KUBBIX CUCTEM PA3HOTO paHTa U MPUOOpPETEHNE YMEHUI UCTIOIb30BaTh ATU 3HAHUS IS
IPAMOTHBIX JIEUCTBUM B OTHOLLIEHUU OOBEKTOB KUBOU MPUPOABI U PEUICHUS PA3TUYHBIX
KUZHEHHBIX MPOOJIEM.



JlocTmkeHne uenu u3ydeHus ydeOHoro mpenmera «buosorus» Ha 0azoBom
YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOEHHE 00YYAIOIIMMUCS CUCTEMBI 3HAHUI O OMOJIOTUYECKUX TEOPHSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIOTe3axX, TMpaBHJIaX, CIyXKalluX OCHOBOM ISt
dbopMHpoBaHUs TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTUHE MUpPa, O METOoJax
HAyYHOTO TIO3HAHUA, CTPOCHUH, MHOTOOOpa3suu M OCOOEHHOCTAX JKHUBBIX CHCTEM
pa3HOrO ypOBHS  OpraHW3allMd, BBIJAIOIMIMXCS  OTKPBITUSIX UM COBPEMEHHBIX
UCCJIeIOBAHUSX B OMOJIOTHH;

dopmupoBaHue Yy OOydYarOMMXCA TO3HABATENbHBIX, HMHTEIUICKTYalbHBIX U
TBOPUYECKUX CIIOCOOHOCTEW B MPOLIECCE aHANIM3a JAaHHBIX O MYTAX Pa3BUTHUS B OUOIOTUU
Hay4YHBIX B3TJISJI0B, UJEH U MOJAXOJOB K M3YUYEHHUIO >KMBBIX CHUCTEM Pa3HOTO YPOBHS
OpraHu3allly;

CTaHOBJICHHE Y 00yUalOIUXCs 001N KyIbTypbl, (PYHKIIMOHATILHON IPAaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATh M OIICHUBATh SIBJICHUS OKPYXAIOLIEro MHpa >KUBOU
MPUPOJIbl HA OCHOBAHUM 3HAHUM U OIBITA, OJYYEHHBIX MPHU U3YyYCHUN OUOJIOTUY;

dopMupoBaHne 'y  OOydYalOIMXCA yMEHUH  WUIIOCTPUPOBATh  3HAYEHUE
OMOJIOTUYECKUX 3HAHUW B TNPAKTUYECKON JEATETbHOCTH YEJIOBEKAa, pa3BUTUU
COBPEMEHHBIX MEJUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCITUTAaHUE YOCKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJTOBEKOM >KHBOMU
MPUPOJIbI, HEOOXOJAUMOCTH OEpeKHOTO OTHOIICHUS K HEH, COOMIOJEHUS] ATUYECKHUX
HOPM TPY NPOBENCHUH OMOJIOTMYECKUX UCCIEOBAaHUM;

OCO3HaHWE IICHHOCTH OWOJIOTMYECKHX 3HAHWM [IJI1 TIOBBIIIEHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYPHI, 1Sl POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHUW B TOBCEIHEBHOW >KWU3HH IS
OLICHKM TOCJIEJICTBUI CBOEW JEATEIBbHOCTH MO OTHOILIEHHIO K OKpY’Kalollel cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIOJEHUE Mep NpOoPUIAKTUKI
3a00JIeBaHUM.

B cucreme cpennero obmero obpazoBanusi «buonorus», uzydaemas Ha 0a30BOM
YPOBHE, SBJSETCS 00S3aTeNbHBIM Yy4E€OHbIM MPEAMETOM, BXOASIIMM B COCTaB
npeamMeTHoN obnactu «EcTecTBeHHO-HAYYHBIC TPEIMETHDY.

Jlns muzyuyenusi Ouojoruv Ha 0a30BOM YpOBHE CpPEAHEro o0IIero odpa3zoBaHUs
otBoauTCs 68 wacoB: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 gaca (1
4yac B HEJEIO).



COJEPKXAHUE OBYUEHUA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHMM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU Haykamu, ¢puinocoduen, ITUKOHN, 3CTeTUKO 1 mpaBoM. Porb
ouonorud B (GOPMHUPOBAHWM COBPEMEHHOW Hay4dyHOM KapTuHbl Mupa. Cucrema
OMOJOTHYECKHUX HayK.

Metoapl TO3HAHUS KUBOW NPUPOJLI (HAOIIOJAEHUE, SKCIEPUMEHT, OIHCAHUE,
U3MepeHue, Kiaccudukaius, MoIeIMPOBaHUE, CTATUCTUYECKAst 00pabOTKa JTaHHBIX).

JeMoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsnos, k. Yorcon n ®@. Kpuk.

Tabmuupl 1 cxeMbl: «MeTobl TO3HAHUS JKUBOW MTPUPOBD).

JlabopaTopHble U NIpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padota Ne 1. «Mcnonap30BaHne pa3InyHBIX METOJOB MIPU U3YUCHUN
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Kusbie cucteMbl (OMOCHMCTEMBI) KaK MOpeAMET u3ydeHus Ouosioruu. OTinune
KHUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CBoiicTBa OMOCHCTEM W HX pa3sHOOOpa3ue. YPOBHH OpraHU3ANMH OHOCHUCTEM:
MOJICKYJIAPHBIN, KJIETOYHBIA, TKAHEBbIM, OPraHU3MEHHBINM, MOMYJISAIUOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTe0LIEHOTUYECKUI ), OUOC(hEpHBI.

JdeMoHcTpanuu:

Tabmuubr u cxembl: «OCHOBHBIE TMPU3HAKU >KU3HUY», «YPOBHU OpraHU3alviu
YKABOU IIPUPOIBI».

O6opynoBanue: mojaesb MoJiekybl JIHK.

Tema 3. Xumuueckuii COCTAB U CTPOCHHUE KIECTKH.

XUMHUYECKHI COCTaB KJIETKHM. XHMHUYECKHE DJJIEMEHTBI: MAaKPOAJIEMEHTHI,
MHKpPO3JIEeMEHThI. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIIMM BOJbl W MHUHEpalbHBIX BeEWIECTB B KieTke. llogmepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB U cTpoeHue O€NKOB. AMHHOKHCIOTHI — MOHOMEpHI OEJIKOB.
He3ameHnmble M 3aMEHHUMbIE aMHHOKHCIOTHL. AMHHOKUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpBI OC€ITKOBOM MOJIEKYJbI (IEpBUYHASI, BTOPUYHAS, TPETUYHAS W YETBEPTUUHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OenkoB. bromornueckne QpyHKIMU OEIKOB.

®depMeHTHl — Ouosiorndeckue Katanuzatopbl. CtpoeHue (epMeHTa: aKTHUBHBIM
HeHTp, cyoctpatHas crneunduunocts. Kodepmentsl. Butamunbl. Otauuns GepMeHTOB
OT HEOPTaHWYECKUX KaTaanu3aTOPOB.



VYrneBoabl: MoHOcaxapuabl (TIIOKO3a, pubo3a W Je30KCcupu003a), Iucaxapuabl
(caxapo3a, JlakTo3a) MW  MoOJUcaxapuibl  (KpaxMall, TJHUKOTEH, LEJUII0JI03a).
buonornueckne QpyHKITMM YTI€BOIOB.

Jlunuasl:  Tpurmuuepuansl,  dochonunuabl,  cTepouasl. [ 'mapoduiibHO-
ruipodoOHbIe cBOMCTBA. buonorndeckue ¢yHkuuu aunuaoB. CpaBHEHHUE YIJIEBOJIOB,
OCJIKOB W JIUTINJOB KaK HICTOYHUKOB YHEPTHUHU.

Hyxneunoseie kucnorer: JJHK n PHK. Hykieotnabr — MOHOMEpB! HYKJIEMHOBBIX
kucnoT. Ctpoenne u ¢pynkuuu JHK. Crpoenne u ¢dynkuuu PHK. Bugst PHK. AT®:
CTpO€HHUE U (QYHKIIHUH.

[utonoruss — Hayka o kieTke. KierouHas Teopusi — MpuUMep B3aWMOJCHUCTBUS
ujen u (pakToB B HAYYHOM MO3HAHUU. MeTO/ bl U3yUEHUS KICTKHU.

Knerka kak menoctHast xuBasi cuctema. OOIIMe MpHU3HAKU KIIETOK: 3aMKHYTas
Hapy>KHass MmeMOpana, moisiekysbl JIHK kak renernueckuil ammapar, cucteMa CHHTE3a
Oenka.

Tumnbl KJIETOK: dyKapuoTHyecKass U npokapuotuyeckas. OCOOEHHOCTU CTPOCHUS
MpoKapuoTUYecKou KiaeTku. Kierounas crenka 6akrepuit. CTpoeHHE DyKapuOTUUYECKON
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENILHOM, )KUBOTHOM U TPUOHOM KJIETKH.

IToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAas CTEHKa, TJIUKOKAJIUKC, HX
¢bynkuuu. [lnasmatudeckas memOpana, e€ cBoiictBa W ¢QyHKiuu. [lutomnasma u eé
opranouipl. OnHoMeMmOpanHble opraHouabl kietku: OIIIC, ammapar ['onbmxku,
T30COMBI.  [loyaBTOHOMHBIE OPraHOWAbLI  KJIETKW: MUTOXOHAPHUH, IIIACTHJbI.
[Ipoucxoxknenne MUTOXOHApUM W tiactula. Buasl tomactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KICTOUHBIA IEHTP, LIEHTPUOJIU, PECHUYKH, KTYTUKH.
@yHKIMKA OPraHOUIOB KJIETKU. Brirrouenus.

SAnpo — perynsTopHbli LeHTp kieTku. CTpoeHue dnpa: sjiepHas 000JI0UKa,
KapuoIjia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IIIBann, M. IllIneinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Junarpammel: «PacnipeniesieHue XMMUYECKUX JJIEMEHTOB B HEXKHUBOW MPUPOIACY,
«PacripeieneHre XuMUYECKHUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmuubr u cxembl: «llepuommyeckas TaOIMIAa XUMHYECKHUX DIEMEHTOBY,
«CTpoeHue MoJeKydbl BOAbD», «buocuHTe3 Oenka», «CTpoeHHE MOJEKYJbl OenKay,
«Ctpoenue ¢epmenta», «HykmennoBsie kuciotel. JIHK», «CtpoeHune MoseKybl
AT®D», «CrpoeHue >yKapHOTHYECKON KIETKW», «CTpOCHHE >KUBOTHOM KIIETKW,
«CtpoeHue pacTUTENbHOW KIETKW», «CTpoeHrne NPOKAPUOTHYECKONM  KIETKWY,
«CtpoeHue sqipa KIETKN», « YTIeBOAbDY, «JIunuaph».



OOopynoBaHHe: CBETOBOM  MHUKpPOCKON, OOOpyJOBaHWE JUIsl IPOBEICHHUS
HaOJIOJICHUI, WU3MEpPEHHM, SKCIEPUMEHTOB, MHKpoHOpenaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHABHBIX KJIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHas padora Ne 1. «M3yueHue KaTadIUTUYECKON aKTUBHOCTH ()ePMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTanaasbl)».

JlaGoparopnas padota Ne 2. «3yueHne CTpOCHUS KJIETOK PACTEHUM, >)KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOTpENapaTax U UX OMHUCAHUE.

Tema 4. ’KnzueaessTeJJLHOCTH KJIETKH.

OOMeH BemecTB, WIM MeTa00oauM3M. AcCHUMHWIANMS (TJIACTUYECKUH OOMEH) H
TUCCUMWISIIUSA  (PHEPTETUYECKUM OOMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHUs BEIIECTB W DJHEPrUM B TMOHUMAaHUU
MeTabou3ma.

Tunel oOMeHa BeliecTB: aBTOTPOQHBIA U rereporpodHbiii. Pons gepmeHTOB B
oOMeHe BEIleCTB U IPEBPAIICHUN SHEPTUU B KIIETKE.

®dotocunte3. CBeroBast u TeMHoBasi ¢a3wl porocuntesa. Peaknuu (orocuHTesa.
OddextuBHOCTL (PoTOCHHTE3a. 3HaUueHHE (OTOCUHTE3a IS )KU3HU Ha 3emie. BausHue
yCJIOBUM cpefpl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIICHUS €r0 MPOIYKTUBHOCTH Y
KYJbTYPHBIX PACTEHHUIA.

XeMmocHuHTe3. XEMOCUHTE3UPYIOIIUE OakTepuu. 3HAUYCHHE XEMOCHHTEe3a ISl
KU3HU Ha 3eMIIE.

OHepreTuueckuii oOMeH B KieTke. PaciieruieHue BelIeCTB, BBIICICHUE W
AKKyMYJIUPOBaHHE JHEPTHUU B KIETKE. DTambl SHEPreTUYECKOro oOmeHa. [ mkonms.
bpoxenne u ero Buabsl. KuciaopogHoe OKUCI€HUE, WIM KJIETOYHOE JbIXaHHE.
OxucnurensHoe GochopunrpoBanne. IPHEKTUBHOCTb FIHEPTETUUECKOT0 OOMEHa.

Peakuun matpuuyHoro cunrtes3a. ['eneruueckas undpopmanus u JJHK. Peanuzanms
reHeTH4ecko uHpopMmanuu B KiIeTKe. [eHeTWYecKuid KOA U €ro CBOICTBa.
Tpanckpunius — marpuunbsiii cuate3 PHK. Tpancnsuus — 6uocunrte3 Oenka. DTarbl
TpaHcisiiuu. KonupoBanue aMuHOKUCIOT. Ponb pubocoM B OMocuHTE3€e Oenka.

Heknerounsie (opmbl xu3Hu — Bupychl. Mctopus otkpeitus Bupycos (/. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IMKJIa BUpPYcoB. bakrepuodaru.
bosie3nn pacTteHuil, KWUBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBIE BHUpycaMH. Bupyc
ummyHoaeduiuta yenoseka (BUY) — Bo3Oyautens CITM/]a. OOpaTHas TpaHCKPHUIIIINS,
peBepTasza u uHrerpasa. [Ipoduaktuka pacnpocTpaHeHus] BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

IToptpetsi: H. K. Konsuos, 1. . UBanosckuii, K. A. Tumupsses.

Tabmumer u  cxembl: «Tumbl mHTaHUSD), «MeTabomu3m», «MHTOXOHIPH,
«OHepreTuyeckuit oOMeH», «Xiopomaact», «®PotocunTesy, «Crpoenue JIHK»,
«Ctpoenue U (yHKIMOHUpOBaHUE TreHay, «CuHTe3 Oenkay, «l'eHeTHYeCKUil Koy,



«Bupyco», «bakrepuodparm», «CtpoeHue u Ku3HeHHbIM 1wk Bupyca CIIN/a,
Oakrepuodaray, «Pemmkarus JTHK.

O6opynoBanue: moaenu-anmmkamuu «Yasoenne JIHK w  Tpanckpunuus»,
«buocuntes 6enkay, «CTpoeHne KIeTku», Mojenb cTpykTypsl JJTHK.

Tema 5. PasMHokeHMe M1 MHIUBHUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

Krerounplii MUK, WM OJKA3HCHHBIM IUKI KiIeTKU. HWHTepdasza u MuTO3.
[Ipoueccrl, mpoTekaronue B uHTepdasze. Permnukanus — peakiusi MAaTpUIHOTO CHHTE3a
JHK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0op — KapuoTuil. JurniaouaHeii u
raruiouJHBIM ~ XpOMOCOMHBIE  HaOopbl. XpomaTuibl. LluTonorudyeckue OCHOBBI
Pa3MHOXXEHUS U UHIUBUAYAIBHOTO Pa3BUTHUSL OPTaHU3MOB.

Henenue knetkn — muto3. Ctagum Mmuto3a. IIponecchl, MpoUCXoadIne Ha pa3HbIX
CTagusIX MHUTO3a. bomornueckui CMpICII MHUTO3A.

[Iporpammupyemasi rubesb KJISTKU — aromnTo3.

@®opmbl pa3MHOXKEHUS OpraHu3MoB: Oecnojioe M MmosioBoe. Buasl Oecrosioro
pPa3MHOXEHUSA: JICJICHHE HaJABOE, IMOYKOBAaHHE OJHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHUE, BEreTaTMBHOE pa3MHOXEHUE. VICKyCCTBEHHOE KIIOHMPOBAHUE
OpPraHU3MOB, €0 3HAYECHUE JIJIS CEJICKIUU.

[TosioBOE pa3MHOKEHHUE, €TO OTIIMYHS OT OECIIONOTO.

Meiioz. Craguu Mmeio3za. Ilpomeccsl, NpOMCXOASIIME HAa CTaAMsIX MeEHo3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonorndeckuii CMbICT M 3HAYECHUE
Meno3a.

['amerorenes — mporecc 00pa30BaHUS MOJOBBIX KIETOK Y >KMBOTHBIX. [lojoBbie
’KeJlle3bl: CEMEHHUKU M SSUYHUKH. OOpazoBaHUE M Pa3BUTHE IMOJIOBBIX KJIETOK — raMeT
(cmepmaTo3ou, sIeKiIeTKa) — crepMaToreHe3 U oBoreHe3. OcoOEHHOCTH CTPOEHUs
SUUEKIETOK U criepMarto3ou10B. Omnonorsopenue. [lapreHorenes.

NunuBunyanbHOe ~ pa3BUTHE  (OHTOTeHe3).  OMOpPHUOHAJIbHOE  pa3BUTHUE
(omOpuorenes). Jtanbl IMOPUOHATBHOTO PA3BUTUS Y TO3BOHOYHBIX >KUBOTHBIX:
ApobneHue, racTpyysauusa, opraHorere3. I[loctamOpuoHanbHOEe pa3BuTHe. TuIlbI
MOCTAIMOPUOHAIBHOTO Pa3BUTHS: MPSAMOE, HENPsIMOE (JTMUMHOYHOE). BinsiHue cpenpl Ha
pa3BUTHE OPTaHU3MOB, (PaKTOPBI, CTIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOICTBA.

Poct u pa3Butue pacrenuii. OHTOr€HE3 BETKOBOI'O PACTEHHUSI: CTPOCHHUE CEMEHHU,
CTaJuu Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u  cxembl: «@DOpMBI  pa3MHOXKEHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJJOTBOPEHUE Y IBETKOBBIX pPacTeHUi», «BeretaTuBHOE pa3MHOKEHHE PACTECHHID,
«/enenue knetku 6akTepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTpOEHUE XPOMOCOMBD»,
«Knerounsnii mukny, «Pemukanus [JHK», «Muto3y», «Meio3y», «lIpsMmoe u HenpsiMoe
pa3Butue», «l'amMeToreHe3 y MIICKONUTAIOIINX U 4YeJoBeKa», «(OCHOBHBIE CTAaIUU
OHTOT€HE3a».



O6opynoBanue: MHUKPOCKOIIL, MUKpOIpenapaThbl «CrniepmaTo30H,1bI
MJICKOITUTAIOWIETO», <« Siueknerka wiiekonutaromero», «KaprnokuHes B KieTKax
KOpEIIIKa JyKa», MarHuTHas Mojenb-anmmkanusa «Jlenenue wierkn», moaens JHK,
MojieNIb MeTa(azHOil XPOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlaboparopHas pabota Ne 3. «HaOmro/ieHre MUTO3a B KJIE€TKaX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKPOMIPENapaTaxj».

JlabopaTtopHas pabotra Ne 4. «M3yueHue cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

Tema 6. HacsieAcTBEHHOCTH 1 K3BMEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum renetuku. Mctopusi pa3BuThsl reéHETUKU. Ponp nurosioruu u
SMOPHOJIOTUN B CTAHOBJICHUU T€HETUKHU. BKiiag pocCUickux U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TeHETUKU. MeToNbl TeHEeTUKH (TUOPUIAOIOTUYECKUM, ITUTOT€HETUYECKUM,
MOJIEKYJIIpHO-TeHeTn4YecKuii). OCHOBHBIE TEHETHUECKHE TMOHATUS. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMAsl B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HAcCJEJOBAHUS MPU3HAKOB, YCTaHOBIEHHbIE [. Mennenem.
MoHorubpuiHoe CKpenmBanue. 3aKOH eAMHO00pa3usi TMOPUAOB MEPBOr0 MOKOJIEHUS.
[IpaBuiio TOMHUHUPOBAHUA. 3AKOH PACLICIJIEHUS TPU3HAKOB. | MMIOTE3a YUCTOTHI TAMET.
[TosiHOE 1 HEMTOTHOE JOMUHUPOBAHHUE.

JlurnObpuaHoe CKpelrBaHUe. 3aKOH HE3aBUCUMOTO HACIEIOBAaHUSI MPU3HAKOB.
[{utoreHeTuueckue OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUA. AHAIM3UPYIOIIEE
ckpemuBanue. lcnonb30BaHWE AHATM3UPYIOLWIETO CKPELIMBAHUA Ul OIPEICIICHUS
reHOTHUIa 0COOH.

CuermienHoe HacienoBanue mpusHakoB. Pabora T. Moprana mo cuerjieHHOMY
HACJIEIOBaHNIO T'eHOB. HapynieHne cueryieHus reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpHS HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTHhl.

I'enetnka mnona. XpOMOCOMHOE ONpPEACNICHUE I0da. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OoMorameTrHsle U TreTeporamMeTHble oOpraHusmbl. Hacimenosanue
MIPU3HAKOB, CIIEMJICHHBIX C MOJIOM.

N3menunBOCTh. BHIbl M3MEHUMBOCTU: HEHACIEICTBCHHAss W HACIEICTBECHHAS.
Ponb cpenbl B HeHACIEACTBEHHOM N3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(PUKAIIMOHHON
W3MEHUYMBOCTH. BapuanuoHHBIM psii W BapualudoHHas KpuBas. Hopma peakuuum
npu3Haka. KoJIM4eCTBEHHbIE M KAauyeCTBECHHBIE IPHU3HAKKM W HX HOPMa PEAKIUU.
CaoiicTBa MO (DUKATMOHHON U3MEHYUBOCTH.

HacnencrBennass, wiaM TeHOTHUNWYECKas, W3MEHYMBOCTh. KomOuHaTHBHAs
W3MEHYMBOCTh. Mei03 U MOJIOBON MPOIECC — OCHOBA KOMOMHATUBHON M3MEHUYHUBOCTH.
MyTtarmonnasi W3MEHYUBOCTh. Kiaccudukaruss MyTamuii: TEHHbIE, XPOMOCOMHEIE,
reHoMHble. Yactrota u nmpuuuMHBl MyTauud. MyTtareHHble  (akTopbl.  3aKoH
FOMOJIOTUYECKUX PSAIOB B HACJIEACTBEHHOM n3MeHunBocTy H. M. BaBuiosa.



BuesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka 4enoBeka. Kapuotunm uyenoBeka. (OCHOBHBIE METOJIbI T'€HETUKH
YeJIOBEKA: TCHCAIOTHYCCKUM, OJIM3HEIOBBIM, IIUTOTCHCTHYCCKHUM, OMOXMMHUUYCCKHI,
MOJIEKYISIpHO-TeHeTHUeCKU. COBPEMEHHOE OIPENIEICHUE T€HOTHIA: MTOJTHOT€HOMHOE
CEKBCHHPOBAHHWE, TE€HOTUIIMPOBAHHE, B TOM uwucie ¢ nomombio [II[P-ananusa.
HacnenctBennsie  3a0oyieBaHMs  4YelOBEKa: TEHHble  Ooyie3HHM, OOJE3HU C
HACJIEJICTBEHHOM MPEeApPacIONOKEHHOCThI0, XpOMOCOMHBIE Oone3Hu. ComaTudeckue U
reHepatuBHble MyTanuu. CTBOJIOBBIE KIETKU. [IpMHIHUIBI 310poBOro o0Opasa >KH3HHU,
JTUArHOCTUKHM, MPOPWIAKTUKA U JIEUYEHUs TEeHEeTHYecKuX Ooisie3Heil. Menuko-
FEHETUYECKOE  KOHCYJIbTUPOBAaHME.  3HAYEHUE  MEIMUIMHCKOW  TIE€HETHUKH B
MPEAOTBPALICHUH U JICYEHUU T€HETUUECKHUX 3a00JI€BaHUI YelloBEKa.

JleMoHcTpanuu:

[Toptpets: I'. Mennenb, T. Mopran, I'. ne ®pu3z, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnumpel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHME U €r0 IUTOTeHETHYECKas
OCHOBa», «3aKOH pacCHICIVICHUS W €ro IUTOTCHETHYECKas OCHOBA», «3aKOH YHCTOTHI
ramer», «Jlurubpunnoe ckpenmBanuey, «lluTosornyeckue OCHOBBI AUTHOPUIHOTO
CKpemuBaHus», «Meno3», «B3anmoneicTBUE alIENbHBIX TE€HOBY», «l eHeTHuecKue
KapThl pPACTEHUM, KUBOTHBIX M 4YeJoBeKa», «l'eHeTmka mona», «3aKOHOMEPHOCTHU
HaCJIEI0BaHMs, CUEIJIEHHOTO ¢ M0JIOM», «KapruoTHIbl yeoBeKka U JKUBOTHBIX», « Bubl
U3MEHUMBOCTH», «MoaudukauronHas wu3MeHYUBOCThY», «HacnenoBanue pesyc-
daktopa», «I'eHeTrka rpymi KpoBu», « MyTanimoHHas “3AMEHUYHUBOCTHY.

O6opynoBanue:  Mojenu-aniumMkanuu  «MOHOTHOpUIHOE  CKpEIIMBAHUE,
«Henonmunoe  momuHupoBanue», «JlurubpumHoe  ckpemuBanue»,  «llepexpéct
XpOMOCOM», MHKPOCKON M MHKporpenapaT «lpo3zodunay (Hopma, MmyTtauuud (popMbl
KPBUILEB U OKPACKHU Tefa), TepOapuit «I'opoxX moceBHOM».

JlaGopaTopHblie U NpaKTUHYeCKUe padoThI:

Jlabopatopnass pabora Ne 5. «V3ydeHuwe pe3yabTaTOB MOHOTHOPUIHOTO H
JUTHOPUIHOTO CKPEITUBAHUS Y APO30(HUIIBI HA TOTOBBIX MUKPOTIPETapaTaxy.

JlaGoparopuass pabora No 6. «M3ydenwe MoaudpuKarmOHHON H3MEHUYMBOCTH,
IIOCTPOEHUE BapUALMOHHOIO psifia ¥ BApUALIMOHHOU KPUBOM.

JlabopaTopHass pabora Ne 7. «AnHanmu3 MyTanuil y Jpo30(riibl Ha TOTOBBIX
MHKponpenapaTax.

[Ipaktuueckas padora Ne 2. «CocTaBiieHue U aHaIU3 POJOCIOBHBIX YEIOBEKA.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa U MpoIecc. 3apOoXKIECHUE CEJIEKIIUU U JOMECTUKAIMS. Y UCHHE
H. W. BaBunoBa o 1eHTpax MpOUCXOXKICHUS U MHOTO0Opa3usi KyJIbTYPHBIX PAaCTECHUH.
[{eHTpbl MPOUCXOKIAEHHUS TIOMAIIHUX KUBOTHBIX. COPT, MOpoAa, ITAMM.



CoBpeMeHHbIE METOABl CelleKIMU. MaccoBbIil M WHIUBUAYAIbHBIA OTOOPHI B
CENIeKUMU pAacTeHHd u KUBOTHBIX. OIlleHKa »3KcTepbepa. binM3KopoacTBEHHOE
ckpeniuBanvue — MHOpuAuHT. Yucras nuuusa. CKpenmBaHrue YUCThIX JIMHUAN. ['eTepo3uc,
win rudpuaHas cwia. HepoacrBeHHoe ckpemmBaHue — ayTOpuaumHr. OTnanéHHas
ruOpuan3anys u e€ ycnexu. VIcKycCTBEHHBI MyTareHe3 U IMOJIy4E€HUE IOJIUIIIOU]IOB.
JIOCTHXKEHUS CEJIEKIMN PACTEHNUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHoorusi Kak OTpaciib NPOU3BOJACTBA. ['€HHAas WHXKEHEpHs. OTarbl
co3nanus pekomObuHanTHOU /IHK u TpancreHnHsIx opranu3moB. KineTouHast HH)KEHEpHsL.
Kiterounsle KynbTypbl. MUKpPOKIOHAIBHOE pa3MHOXKEHHE pacTeHuil. KinoHumpoBanue
BBICOKOTIPOAYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHE W
studeckue npodnemsl. MO — reHeTH4ecKr MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauuu:

[Toptpetsi: H. 1. BaBunos, 1. B. Muuypum, I'. JI. Kapneyenko, M. @. l1BaHoB.

Tabmumpsr u cxembl: kKapTa «LIeHTpBl TPOUCXOXKAEHHUS U  MHOroooOpasus
KYJIbTYPHBIX pacTeHui», «llopoasl nomMamHuX XKUBOTHBIX», «CopTa KyJBTYpPHBIX
pactennity, «OtnanéHnas rubpuamuzanus», «Pabotel akagemuka M. @. MBaHoBay,
«llomunnonnusa», «OObeKTbl  OuoTexHonorum», «Kierounsle  KyJIbTypbl U
KJIOHUpOBaHHE», « KOHCTpyHMpOBAaHKE U NIEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJISKU IUIOJIOB U KOPHEIJIOJNOB JTUKUX (OPM M KyJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUSY.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypeust « OCHOBHBIE METOABI M JOCTHIKEHHSI CEJIEKIIMA PACTEHUM U )KUBOTHBIX
(Ha CENEeKUMOHHYIO CTaHIMIO, MNIEMEHHYIO ()epMy, COPTOMCIBITATEIbHBIN YYacTOK, B
TEIUIMYHOE X035 CTBO, JIabOpaTOPUIO arpOYHUBEPCUTETA WIIM HAYUHOTO LIEHTPA)».

11 KITACC

Tema 1. DBoIOLMOHHAS OMOJIOTHS.

[Ipennochuik BOBHUKHOBEHUS BOJIIOLIMOHHON TEOPUU. DBOJIOIMOHHAS TEOPUS U
e€ mecto B Oumosiornu. BiusiHEE SBOJTIONMOHHON TEOPUH HA Pa3BUTHE OWOJIOTHH H
JIPYTUX HayK.

CBugerenscTBa  3BONIONUU.  [laJieOHTONIOTMYECKHE:  MOCJIEA0BATEIBHOCTh
MOSIBJICHUS] BUJIOB B MAJCOHTOJIOTMYECKOW  JIETOMHUCH, TEPEXOAHbIE  (POPMBI.
buoreorpaduyeckue: cxoacTo u paznnune GayH u Gaop MaTepruKkoB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJICTBA W  paziuyusi SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX.  CpaBHHUTEIbHO-AHATOMUYECKHE:  TOMOJIOTUYHBIE,  AaHAJIOTUYHBIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKHUE: CXOJICTBO
MEXaHU3MOB HACJICJACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MyTeH Yy Bcex
OPTraHU3MOB.



OpomonnonHas teopus Y. Jlapeuna. [Ipeanocsliku BO3HUKHOBEHUS JapBUHU3MA.
JIBrKyIIMe Cuibl 3BOJIOLMHM BHJIOB 1O JlapBUHY (M30BITOYHOE pPA3MHOKEHHE IPHU
OFPaHUYEHHOCTH  PECYpPCOB,  HEONpelneN€éHHas  M3MEHUYMBOCTh, OoppOa  3a
CYILIECTBOBAHHE, €CTECTBEHHBIA OTOOD).

Cunretnueckas teopust 3BomoIuu (CTI) u €€ OCHOBHBIE TOJIOKEHHUS.

MukposBomonus. [lonynsuus kak equHUIA BUAA U 3BOJIOLIHMH.

JBrokymuye cuibl ((pakTopsl) SBOJIOUMU BHAOB B HpUpoAe. MyTalMOHHBII
npolecc 1 KOMOMHATUBHAA W3MEHUYUBOCTH. [lOMynsiiiMOHHBIE BOJIHBI U JIpeid T'eHOB.
N3osnsiius 1 Murpanus.

EcrectBennbiii  otbop — HampaBasoomui  ¢dakTop  dBOIONHH.  DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh  OpPraHU3MOB  Kak  pe3yibTaT 3Boyonuu. IIpumepsr
IPUCIIOCOOJIEHUH y OpraHu3MoB. ApoMop¢03bl U UANOAAANTALUY.

Bun u Bunoo6paszosanue. Kpurepun Buna. OcHoBHBIE (hOpPMBI BU1000pa30BaHMUSL:
reorpauyeckoe, 3K0JOTHIECKOE.

MakposBomoorusi.  DopMbel  3BOIMIOUMU:  (puiIeTHYECKas,  JUBEpPreHTHas,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOIMIOLUN.

[IpoucxoxaeHne OT HECHeUUaIu3upoBaHHBIX npeakoB. IIporpeccupyromias
crienuaIn3anvs. ATanTUBHAS paIAALIUS.

JdeMoHcTpanuu:

[Toprpersr: K. JInnnen, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkensb, . Mromep, A. H. Cesepiios.

Tabmuubr 1 cxembl: «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emuie», «3apoJbIiiu
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «DopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«EcTecTBeHHBIN 0TOOpP», «MHOr0oOOpasue copToB pacteHui», «MHorooGpasue mnopos
KUBOTHBIX», «llomymsauum», «MyTalMoHHass W3MEHYUBOCTBHY, «ApPOMOP(O3bI»,
«amoamanramuny», «O0mas nereHepanus», «JIBmxyIme cuibl dBoonuny, «Kapra-
cxema Mapmpyrta mnyrtemectBus Y. [lapBuna», «boppba 3a cCylecTBOBaHUEY,
«ITpucnocoOeHHOCTh OpraHu3MOBY, «I'eorpaduueckoe  BUI000pa3OBaHUEY,
«IKOJIOTUYECKOE BU000PA30BAHUEY.

O6opynoBanue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKHU, HaOOp
MJI0JIOB M CeMsIH, KOJuieKiusl «IIpuMepsl 3aUTHBIX MPUCTIOCOOICHHUN Y KUBOTHBIXY,
Mozenb «OCHOBHbIE HampaBlIeHUS HBOJIOLUN», O0bEMHAass wmojenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckas kapra Mupa, Kojuiekuus « PopMbl COXPaHHOCTH UCKOTTAEMbIX
KUBOTHBIX W pPacTeHUi», Mozenb anmmkanus «llepekpéct xpomocom», BIIaKHbIE
npenapatbl  «Pa3Buthe Hacekomoro», «Pa3BuTue JATYIIKW», MHUKpPOIpEnapar
«/Ipo3oduna» (HopMa, MmyTari GOpMbI KPbUTEEB U OKPACKH TETIA).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:



Jlabopatopuass pabora Ne 1. «CpaBHeHue BHIOB TO MOP(POIOTHUUECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma u e
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHblE€ TNPEICTABICHUS O 3apOoXACHUM >KU3HW. HayuHble rumnorTesbl
BO3HMKHOBEHUS JKW3HU Ha 3emiie: a0MOTreHe3 W MaHCIepMus. XUMHUYECKasl IBOJIFOLHS.
AOGuOTreHHbIN CUHTE3 OpraHUYECKUX BEILIECTB u3 HEOPTraHUYECKUX.
DKCIEpUMEHTANIBHOE TOATBEPXKACHUE XUMUYECKOW »sBoironuu. HaudanbHble 3Tamnbl
ouosiormdyeckor sBomtonmu. [unoreza PHK-mupa. dopmupoBanme meMOpaHHBIX
CTPYKTYp ¥ BO3HMKHOBEHHE TIPOTOKJIECTKU. IlepBbie KIETKM UM HMX HSBOJIOIUSL.
®opMUpPOBaHUE OCHOBHBIX TPYIIT dKUBBIX OPTraHU3MOB.

Pazutne xu3Hu Ha 3emse mo 3pam M nepuojgam. Karapxeil. Apxeickas u
npoTtepo3oiickas 3pbl. [laneo3oiickas spa u €€ mepuobl: KEeMOPUICKUNA, OPAOBUKCKHIMA,
CUJIypHUMCKHN, TEBOHCKNW, KAMEHHOYTOJIBHBIN, TIEPMCKHUH.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBO.

Kalino3olickas 3pa u €€ nepruopl: MaJI€OreHOBBIN, HEOT€HOBbINM, AHTPONOTEHOBBIH.

XapakTepucTUKa KIMMara M TEOJIOTMYECKUX MpoueccoB. (OCHOBHBIE ITallbl
ABOJIIOIIMU PACTUTEIBHOTO M )KUBOTHOTO MHUpa. ApoMop(}O3bl y paCTEeHUIN U KUBOTHBIX.
[TosiBneHue, paciBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

CucremMa OpraHMdYecKOro Mupa Kak oOTpaxeHue HBomounH. (OCHOBHBIE
CUCTEMAaTUYECKHUE TPYNIbl OPraHU3MOB.

DBOJIIOIMA YeJNOBEKAa. AHTPOMNOJIOTUSI KaK Hayka. Pa3BuTue mnpeAcTaBICHUN O
MPOUCXOKIECHUN 4YesIoBeKa. MeToapl u3yueHust antpornorenesa. CxoacTBa U pa3nnyus
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETOBEKA.

JIBwxyume cuibl (pakTopsl) aHTpornoreHesa. HaciencrBeHHas U3MEHUUBOCTh U
€CTeCTBEHHbIN 0TOOp. OOIIEeCTBEHHbI 00pa3 KU3HM, M3TOTOBJIEHHWE OpYIUN TpyAa,
MBIIICHUE, PEYb.

OCHOBHBIE CTaAMM W BETBH DBOJIIOLMH YEJIOBEKA: ABCTPAJONMUTEKH, UYenoBek
yMeIblid, YenoBek npsAMoXonsinil, YenoBek HeaHAepTalbCKUM, UenoBEeK pa3yMHBIN.
Haxonku uckomaeMbIX OCTaTKOB, BPEMs CYILECTBOBAaHHUS, 00JIACTh PacHpoOCTpaHEeHUs,
00BEM TrOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUsl.

YenoBeueckne pacbl. OCHOBHBIE OOJIBIITUE PAaChl: €BPOMEOUHAS (E€Bpa3HiicKas),
HErpo-aBCTpaJIoOuAHas (PKBAaTOpUaNIbHASA), MOHTOJOUIHAS (A3UaTCKO-aMEepUKAHCKas).
YepTbl TOPUCHOCOOJIEHHOCTH MPEACTaBUTENECH UYENOBEYECKUX pac K YCIOBUSIM
cymectBoBaHus. EqnHCTBO uenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Pean, JI. ITactep, A. N. Onapun, C. Mumiep, I'. FOpu, Y. lapsuH.



Tabmumer M cxembl: «Bo3uumkHoBeHnue ComHeyHOM cHCTEeMBD», «Pa3Burtue
opranudeckoro  mupa»,  «PacturenpHas — kietkay, <«OKUBOTHas  KJIETKay,
«IIpokapuoTnueckass kietka», «CoBpeMEHHas CHCTEMa OPraHWYecKOro MHpay,
«CpaBHEHHE aHATOMUYECKUX YePT CTPOCHUSI YEJIOBEKA M YEeJIOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE M€CTa MAJEOHTOJOTHUYECKUX HAXOJOK IMPEAKOB COBPEMEHHOTO YEIOBEKA,
«/lpeBnenmme moan», «/pesHue moanm», «llepBble  COBpPEMEHHBIE  IIIOAWY,
«YenoBeuecKue pacb.

Oo6opynoanue: myispku «[Iporcxoxknenue denoBeka» (OIOCTBI aBCTPaAIONUTEKA,
NUTEKAHTPOIA, HEaHJepTallblla, KPOMaHbOHIIA), CJIENKU WM M300pa)KeHUs KaMEHHBIX
Opyauii  TIEpBOOBITHOTO  4eJioBeKa  (KaMHHU-Yommepwl,  pybOusa,  ckpeOia),
reOXpOHOJIOruYecKass Ta0nuua, KoJulekuus «@POopMbl COXPAaHHOCTH HCKOIAEMbIX
KUBOTHBIX U PACTECHUIN».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktnueckass pabora Ne 1. «M3ydyeHune HCKONAEMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIUSX).

OKcKypcHusi «DBOJIIOLMS OPraHUYecKoro mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbIH WM KpaeBeAUYECKUN My3el).

Tema 3. Opranu3msl U OKpYy Kamoas cpeaa.

OKOJIOTHsI KaK HayKa. 3aJadyd M pasleiibl 3KOJIOIMH. METOIbl 3KOJIOIMYECKUX
MCCIIEI0BAHUM. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl 0o0OMTaHWs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYLIHAs, IIOYBEHHAs,
BHYTPHOPTaHU3MEHHASI.

Oxonornueckre  ¢akrtopel.  Kimaccudukanuss — 3KOJIOTHUECKUX  (PaKTOPOB:
abnoTuueckre, OMOTUYECKHE U aHTPOIOTeHHbIE. J[elicTBre dKOJOoTHYECKUX (haKTOPOB
Ha OpraHU3MBbI.

AOGuoTtnueckue (QakTopbl: CBET, TEeMIeparypa, BIAXHOCTb. POTONEPUOIU3M.
[Ipucnoco6ieHus: OpraHu3MoOB K JIEUCTBHIO a0MOTHYECKUX (aKkTopoB. buonorudeckue
PUTMBL.

buotnueckue ¢akropsl. Buabpl OMOTHUECKMX B3aUMOJCHCTBUN: KOHKYpPEHIIMS,
XMIIHUYECTBO, cuMOMO3 u ero Gopmel. [lapasutusMm, koomepauus, MYTyalau3M,
KOMMEHCaNU3M (KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIU3M.
3HaueHne OWMOTHYECKUX B3aMMOJEWUCTBUN MJi1 CYIIECTBOBAaHUS OPraHW3MOB B
MIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTePUCTUKU MOMyIsiiii. OCHOBHbBIE MTOKA3aTeNN MOMYJISAINN:
YUCJIEHHOCTD, TJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpaLUs. JuHaMuka
YUCJIICHHOCTH MOMYJISIUUU U €€ PETryJIALHs.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ymb6onsar, K. ®@. Pynbe, O. I'ekkens.



Tabmumbsr 1 cxembl: kapta «[lpupomnbie 30HbI 3emmm», «Cpeabl OOUTaHHSA
opranu3moBy»,  «®Dotonmepuoguzm»,  «llomymsmum», «3aKOHOMEPHOCTH  pOCTa
YHCIEHHOCTHU NOMYJISIUU UHPY30pun-Ty Penbkm», «[lumessie nenm».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHass padbora Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padora No 2. «[loacu€r MIOTHOCTHM MOMYJISALMNA Pa3HBIX BUIOB

pacCTEHUI.
Tema 4. Coo01mecTBa M IK0JOIHYeCKHE CUCTEMBbI.
CooOmecTBo oprann3mMoB — OwuoueHo3. CTpyKTypel OHOLEHO3a: BHUAOBas,

pocTpaHCTBEHHas, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsizu B OUOIIEHO3E.

Okojoruueckue cuctembl (9kocuctemsl). [loHstTe 00 sKocucTeMe H
ouoreorieHo3e.  DyHKIMOHATBHBIE  KOMIIOHEHTBI ~ DKOCHUCTEMBI:  TPOAYIICHTHI,
KOHCYMEHTBI, PEAYyIEeHTH. KpyroBopoT BEMIECTB M IOTOK JYHEPTUU B IKOCUCTEME.
Tpoduueckue (nmumieBbie) YpoBHU 3KocHcTeMbl. [lumieBsie nenu u cetd. OCHOBHBIE
MOKa3aTeld dSKOCHUCTEMBbI: OHoMacca, TMPOAYKIHS. IKOJOTUYECKUE TMHUPAMU/IBI:
OPOJYKIIMU, YHUCJICHHOCTH, Ouomacchl. CBONCTBa 9SKOCHUCTEM: YCTOWYHBOCT,
camoperysinus, pazsutue. CyKIeccHs.

[IpuponHble S3KOCHCTEMBI. DKOCHCTEMBI 03€p U PEK. JKOCUCTEMA XBOMHOTO WU
MIMPOKOJIUCTBEHHOTO Jieca.

AHTpONOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBI. YpO03KOCHUCTEMBL.
buonorudeckoe n X031MCTBEHHOE 3HAUCHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasnooOpazue kak ¢akTop ycToMuMBOCTH 23KocucteM. (CoXpaHEHHE
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMIle.

Yyenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB W CTPyKTypa
ouocheprr. Kuoe BemectBo u ero ¢yHkuun. OcobeHHOCTH OHocdepbl Kak
ro0anbHOM AKOCUCTEMBI. /[[MHaMu4Yeckoe paBHOBecHE U 0OpaTHasi CBA3b B Ouocdepe.

KpyroBopoTsl BemecTB M OHOTEOXMMHUYECKHE IHMKIBI 3JIEMEHTOB (yriiepoja,
azota). 30HATbHOCTh Orocheprl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Onochepe 3emiid. AHTPOIOTEHHbIE M3MEHEHHUs1 B Ouocdepe.
I'moGanpHbIE PKOJTOTHYECKUE TTPOOIICMEL.

CocymiecTBoBaHME MPUPOBI U YeroBeuecTBa. CoxpaHeHre OMopazHOOOpas3us Kak
OCHOBa yCTOMYMBOCTH Ouocdepbl. OCHOBA pALIMOHATIBLHOTO YIPABJICHUS MPUPOIHBIMU
pecypcaMu U WX UCTIONb30BaHue. J[oCcTikeHrsI OMOTIOTHU M OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

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



Tabmuupr u cxembl: «lIumessle nenn», «bUOLIEHO3: cCOCTaB U CTPYKTypay,
«IIpuponnbie coobOmectBay, «llenn nUTaHUA», «OKOJOTMYECKas NUPaAMHUADY,
«buocepa u uenoBek», «IKocucTEMa MHIMPOKOJIMCTBEHHOTO Jeca», «IKOCHUCTEMa
XBOMHOIO jeca», «buonenos3 Bogoéma», «ArpoueHos», «lIpumepHsle aHTPOIIOTEHHBIE
BO3JICHCTBHsSI Ha MNpUpONY», «BakHeHIIMEe HCTOYHMKM 3arps3HEHUs BO3AyXa H
IpyHTOBBIX BoA», «llouBa — BaxkHelmas cocTaBistomas Ouocepb, «PDakTOpbl
aerpananuu nousy», «[lapaukosiit 3¢ dext», «DakTopsl paJuOaKTUBHOTO 3arPsA3HEHUS
ounocdepn», «O0mas crpykrypa ouochepsi», «Pacrnpoctpanenue xxu3Hu B ouocheper,
«O30HOBBIN 3kpaH Ouocheprl», «Kpyroopor yriepona B 6uochepe», «Kpyrosopor
a30Ta B IPUPOACH.

OO6opynoBaHue: MoJenb-anmivkanus «TunuyHaeie  OUMOIEHO3B», TepOapuii
«PacturtenbHble COOOIIECTBa», KOJUIEKIMU «buoleHos3», «Bpeautenu BaKHEUIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp», TepOapuu U KOJUJIEKIUU PACTEHUH U KUBOTHBIX,
OpUHAJICKAIINE K PAa3HbIM 3KOJOTMYECKMM TIpynmnam ofaHoro Bunaa, KpacHas knura
Poccuiickoii @eaepannn, n300pakeHHsI OXPAHIEMBIX BUJJOB PACTEHUI U YKUBOTHBIX.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMEBI 11O BUOJIOTUN
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBIMBaIOTCS TPEOOBAHUS K PE3yJIbTaTaM OCBOCHUS
oOyyalomMMuUCId  OporpaMM  CpeIHEero  o0miero  oOpa3oBaHUs:  JIMYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JMYHOCTHBIX pe3yJabTaToB OCBOCHUs mpeaMmera «buosorus»
BBIJICJICHBI CJICYIOLIME COCTABJISIONIME: OCO3HAHUE OOYyYalOUUMHUCA POCCHUICKOMN
IPAKIAHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTU H
CaMOOTIPEEIICHUIO, HAIMYUE MOTHUBAIMM K OOy4YEeHHIO OHMOJIOrWM, ILIeJIEHAIIPaBIECHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTH HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAIUIUN  pa3BUTUS OWUOJIOTMYECKOTO 3HAHUS, TOTOBHOCTH W
CHOCOOHOCTh O0OYYaIOLIUXCSl PYKOBOJCTBOBATHCS B CBOEU JEATENBHOCTH LIEHHOCTHO-
CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH CHCTEME OHMOJOTMYECKOTO O0Opa3OBaHMs,
HaJU4HMe 3KOJOTUYECKOro IPABOCO3HAHUSA, CIOCOOHOCTH CTaBUTh LEIU U CTPOUTH
YKU3HCHHBIE IIJIaHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUA Ipeamera «buonorus» mocTurarorcss B
€AMHCTBE Y4yeOHOM W  BOCHUTATEIbHOM  JEATEIBHOCTH B  COOTBETCTBUU C
TPAJULIMOHHBIMA POCCUMCKUMHU COLMOKYJIBTYPHBIMH, HCTOPUYECKMMH W JTyXOBHO-
HPAaBCTBEHHBIMU IIEHHOCTSIMU, TNPUHATHIMU B OOIIECTBE MpaBWIaMU M HOPMaMH
NOBEIEHUS M CIOCOOCTBYIOT MpoOIleccaM CaMOMNO3HAHUSA, CaMOBOCIUTAHUS U
CaMOpA3BUTHs, PA3BUTHUSI BHYTPEHHEMN IMO3ULMHU JIMYHOCTH, MMATPUOTU3MA, YBAXKEHUS K
3aKOHY M TPAaBONOPANKY, YEJIOBEKYy TpyAa M CTApIIEMY ITOKOJEHHIO, B3aUMHOIO
YBOKCHUSI, OCEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HAaCICAUI0O W TpaaulUsM
MHOTOHAllMOHAJIBbHOrO Hapoaa Poccuiickon @enepaunu, NPUPOIE U OKPYKAIOIIEH
cpeze.

JImdHOCTHBIE pe3yJbTaThl OCBOCHUS y4eOHOTO mpenMera «bHOJIOTHS TOIDKHBI
OTpaxkaTb ~ TOTOBHOCTb M  CIOCOOHOCTh  OOYYalOIIMXCA  PYKOBOJICTBOBATHCS
chOpMUpPOBAHHOW BHYTpPEHHEW TO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALIUH, MTO3UTHUBHBIX BHYTPEHHUX yOeXKIeHUH, COOTBETCTBYIOILIUX
TPAJAUIIMOHHBIM IEHHOCTSIM POCCHICKOTO OOIIECTBa, PaCHIMPEHUE KU3HEHHOTO OIbITa
U ONbITa [JEATEIIBHOCTH B MPOLECCE pea3aldyd OCHOBHBIX  HalpaBJICHUU
BOCIIUTATEIBHON IESATENBHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOT0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TO3WIMK OOyYaromerocs Kak aKTUBHOTO H

OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX MPaB M OOS3aHHOCTEH, YBOKCHHUE 3aKOHA U
MPaBONOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOU NESITEIBHOCTH MPHU CO3JAaHUU YUEOHBIX
IPOEKTOB, PEIICHUH Y4eOHBIX U MO3HABATENbHBIX 3a/1a4, BHIMOIHEHUU OMOIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEEIATh COOCTBEHHYIO TMO3HIIMIO 10 OTHOIICHHWIO K SBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBaTh B CBOUX JEUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOACH C pa3sHbIMU YOCXKICHUSIMH, KYJIbTYPHBIMH ILIEHHOCTSIMH H
COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHUUECTBY B MPOLIECCE COBMECTHOTO BBIMOJHEHUS YUCOHBIX,
MO3HABATEIbHBIX U UCCIEAOBATEIILCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIIEHHUSI K MHEHHIO
OMIMOHEHTOB MPHU 00CYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COIEPKAHUS;

FOTOBHOCTbh K TYMAHUTAPHOU U BOJIOHTEPCKOU ESATEIBHOCTH;

2) IATPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUHCKOM TPAXKIAHCKON WJICHTUYHOCTH, MATPUOTHU3MA,
YBaXXEHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Mepen PoauHON, TopaocTy 3a
CBOM Kpal, CBOK PoauHy, CBOM S3BIK M KyJbTypy, MPOLLIOE M HACTOSIICE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K MPHUPOJHOMY HACIEAUIO M TaMSITHHUKAM MPUPOJBIL,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTH OIICHUBATH BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJIEHWE W PAa3BUTHE
OMONIOTHY, TTOHUMAHUS 3HAYEHUs] OMOJIOTMM B TIO3HAHWUU 3aKOHOB MPUPOJIBI, B KU3HU
YeJIOBEKa M COBPEMEHHOIO 00IIEeCTBa;

uaeiHas yOexaAEHHOCTh, TOTOBHOCTh K CIyXeHuto U 3amure OtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUE IyXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, dTUYECKOTO MOBECHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJIMTENSM, CO3JaHHI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O MPUHATHS LUEHHOCTENM CEMEWHOM XU3HU B COOTBETCTBUHU C TPAAULIMSAMU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOUas OCTETHUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

NOHUMAHHUE SMOLIMOHAIIBHOTO BO3/IEUCTBHUS JKMUBOM IPUPOBI U €€ [IEHHOCTH;



TFOTOBHOCTh K CaMOBBIPOKEHHIO B pa3HbIX BHJAX HCKYCCTBa, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHusd, (GOopMUPOBAHMA KYJIBTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIaronoJyYns:

NOHUMaHUE U pean3alusi 370poBoro u 0e3omacHoro obpasza *KU3HU (30POBOE
NUTaHue, COONIOICHNE TUTHEHUYECKUX MPaBHJI M HOPM, COANaHCHPOBAHHBIN PEXUM
3aHATUN W OTIbIXa, PEryisipHas Gu3ndecKasi akTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U TICHUXUYECKOMY
310POBBIO;

MOHUMaHUE IEHHOCTH MPABUJI UHIUBUIYAIBHOTO U KOJJIEKTUBHOTO 0€30MacCHOTO
MOBEJEHUS B CUTYyaIUSIX, YTPOXKAIOUINX 310POBBIO U )KU3HU JTHOEH;

OCO3HaHWE TMOCIEACTBUA M HENPUATHS BPEAHBIX NPHUBBIYEK (YyHOTpPEOJICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTbB K TPY/ly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TFOTOBHOCTh K AKTUBHOW JEATENBHOCTH TEXHOJOTHMYECKOW M COLUAIBHON
HaIlPaBJIEHHOCTH, CHOCOOHOCTh WHULMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K pa3iuuHbiM cdepaM NpodecCUOHATBHOW NEATEIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIN BBIOOP Oyaylied npodeccuu U peain30BbIBATH COOCTBEHHBIC
KU3HEHHBIE TUIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTHKECHUH
BCEH JKU3HHU,;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

AKOJIOTUYECKHU 1€IeCO00pa3HOe OTHOLIEHUE K MPUPOJI€ KAK UCTOYHUKY >KM3HU Ha
3eMJie, OCHOBE €€ CylIECTBOBAHUS,

MOBBIIICHUE YPOBHS  DKOJOTMYECKOMW  KYJBTYpbl: NPUOOpETEHHE  OIbITa
MJIAHUPOBAHUS MTOCTYNKOB M OLIEHKH MX BO3MOXKHBIX MOCJEACTBUN I OKPY>Karollen
cpensl;

OCO3HaHWE TJOOATBHOIO XapakTepa H3KOJIOTMYECKMX MpobjieM W MyTed ux
pelIeHus;

CIIOCOOHOCTh MCHOJIB30BaTh MPHOOpETaeMble NpU U3YyUYEHUH OHOJIOTHH 3HAHUS U
YMEHUS TIPU PEIICHUU MPOOJIEM, CBI3aHHBIX C PAIIMOHAIBLHBIM MPUPOIONIOIH30BAaHUEM
(cobntoneHue mpaBUil TOBEACHUS B MPUPOJE, HAMPABIECHHBIX HAa COXPaHEHHE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHUJIOB, YKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JIEWCTBUM, NMPUHOCAIIUX BpEI OKPYKAIOUIEW NPUPOAHOMN
cpele, YMEHHE MPOrHO3MpPOBaTh HEOJAronpUATHBIE 3KOJOTHYECKHE TMOCIEeICTBUS
NpEeANTPUHUMAEMBIX IEMCTBUM U MIPEAOTBpAIATh UX;



HaJlM4yue pa3BUTOrO JKOJOTUYECKOTO MBIIUIEHUS, 3KOJOTHYECKOU KYIbTYPHI,
OMbITA JAESITEIBHOCTU ASKOJOTHYECKON HAIMpaBICHHOCTH, YMEHHUSI PYKOBOJCTBOBAThCS
MMM B MO3HABATEJIbHOW, KOMMYHHKATUBHON W COLUAIBHOW MpPAKTHUKE, TOTOBHOCTH K
Y4aCTHUIO B IPAKTUYECKOM JESITEIIbHOCTH IKOJIOTMYECKOM HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOINECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JHAJOTe KYJIBLTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPILICHCTBOBAHKUE SI3bIKOBOM M YHTATENIbCKOM KyJIBTYpPhl KaK CpeIcTBa
B3aMMOJICUCTBHS MEX]TY JIIOJbMU U MIO3HAHUS MUDA;

MOHMMaHWe crnenudukd OUOJIOTUM KaK HayKd, OCO3HaHuUs €€ poju B
GbOpMUPOBAHUU  PANMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUU  IEJIOCTHOTO
NPEICTaBICHUS 00 OKpYXalollleM MHpPE KaK O EIUHCTBE MPHUPOJbI, YEIOBEKA H
oOlecTBa, B TO3HAHWW NPHUPOAHBIX 3aKOHOMEPHOCTEW U PpEIICHUU MpodIemM
COXpPaHEHUS IPUPOJIHOTO PAaBHOBECHS;

yOeKAEHHOCT, B 3HAYUMOCTH OHOJIOTUM JJIS COBPEMEHHOW IHUBUIM3ALINM:
oOecriedeHUss HOBOTO YPOBHSA Pa3BUTHS MEAUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX peIlIaTh PECYpPCHBbIE MPOOJIEMbl Pa3BUTHS YETOBEUYECTBA,
MOKCKa IMyTeHd BBIXOJAa M3 TJI00ATBHBIX 3KOJIOTMUECKHX MpoOsieM U oOecredeHus
repexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAIMOHAIBLHOMY HCIIOJB30BAHUIO MPUPOIHBIX
pecypcoB ¥ (GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUN OMOJIOTMYECKUX 3HAHUU B IIEJISX MOBBIIICHHUS
o0Ime KyJIbTYphbl, €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, KaK COCTAaBHOM 4YacTH
(GyHKIMOHATBHOM TPAMOTHOCTH OOydaromuxcs, GOpMHPYEeMOM TMpU  HU3yYCHHUH
Oonojoruu;

MMOHMMAaHUE CYUIHOCTH METOJIOB TMO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTU MCIOIL30BaTh MOJydyaeMble 3HAHUS JJI1 aHallu3a U OOBICHEHUS
SBJICHUN OKPY’KAIOUIEr0 MUpa U MPOUCXOIAIIMX B HEM W3MEHEHHI, YMEHHE JENaTh
000CHOBaHHBIE 3aKJIIOYEHUS HAa OCHOBE HAy4YHBIX (DAKTOB M UMEIOIIUXCS JaHHBIX C
[EJIBI0 TIOJTyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh  CaMOCTOSITEJIbHO HCIOJIb30BaTh OWOJOTUYECKUE 3HAHUS JJIA
perieHus Mpo0JIeM B peabHbIX KU3HCHHBIX CUTYaIUsX;

OCO3HAHHWE I[EHHOCTU HAy4YHOW JAESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO M MCCIIEA0BATEIBCKYIO ACITEILHOCTh MHINBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh U CITIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CAMOOOPa30BaHMUIO,
K aKTUBHOMY TOJTYYEHUIO HOBBIX 3HAHUM MO0 OMOJIOTHU B COOTBETCTBUH C )KHU3HEHHBIMU
MTOTPEOHOCTSIMU.



METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3yibTaTbl OCBOEHHUS yueOHOro mnpenmera «buomorus»
BKJIIOYAIOT:  3HAYMMble i1 (QOPMUPOBAHUS  MHUPOBO33PEHHUSA  OOYYAIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIpEAMETHbIE) OOIIeHaAyYHbIe TMOHSATHUSA, OTpakaroume
IIEJIOCTHOCTh HAay4YHOW KAPTUHBI MHUpa © cHenuduKy METOAOB TIO3HAHUS,
WCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, JHEPTHsl, SBIICHHE, TMPOIIECC,
CUCTEMa, Hay4HbId (aKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHs,
UCClIeIOBaHNEe, HAOJIOJCHUE, U3MEpPEHUEe, HKCIEPUMEHT U JIPYTUX), YHUBEpCaJIbHBIC
y4yeOHble  AcHCTBUSA  (IMO3HABATENbHBIE, KOMMYHHUKATUBHBIC, PETYJSITUBHBIC),
obecnieunBarone ¢GopmupoBaHue GYHKIMOHAIBHONM TIPaMOTHOCTH U COIMAIbHOU
KOMITETCHIINM O0YyYaOIIHUXCs, CITOCOOHOCTh 0OYYarONIMXCsl MCIOJIb30BaTh OCBOCHHBIC
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS W YHHUBEPCAIbHbIC Yy4eOHBIC
JICUCTBUSA B O3HABATEIILHON U COIIMAIBHON MTPAKTHUKE.

MeranpeaMeTHbIe  pe3yJbTaThl OCBOCHHUS IMPOTPAMMBI  CPEOHETO  OOIIEro
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBjajieHHe YHMBEPCAJbLHBIMH Y4€OHbIMH MO3HABATEIbHBIMH JeHCTBUSIMMU:

1) 6a3oBbIe JIOTHYECKHE AeiiCTBHS:

CaMOCTOSTENbHO (OPMYTUPOBATh M AKTyalIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

MCITOJIB30BaTh MPU OCBOCHUW 3HAHWN TPHUEMBI JIOTHUECKOTO MBIIIICHUS (aHAIN3a,
CUHTE3a, CpaBHEHMs, Kiaccupukanuu, O0OOOIIEeHHs), PpaCKpbIBaThb  CMBICI
OMOJIOTUYECKUX MOHATUM (BBIIETSATh UX XapaKTepHbIE MPU3HAKHU, YCTAaHABIUBATH CBS3H
C IPYTHMH TTOHATHSIMH ),

OmpeneNniaTh MeNMu ACATENBHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUH WX
JOCTHKECHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TTIOCTABICHHBIMHA LIETISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHE TIOHSTHS g OOBsCHEHUs (PAKTOB W SBIICHUN
YKABOM IIPUPOBI;

CTPOUTH JIOTUYECKHUE PACCYKJICHUS (MHIYyKTUBHBIC, JCTYKTHBHBIC, 110 aHAJIOTHH),
BBISBJISATh  3aKOHOMEPHOCTH M TIPOTUBOPEYHMS B PacCMaTPUBACMBIX  SBJICHUSX,
(bOopMyIMpPOBATH BHIBOJIBI U 3aKITIOUYCHUS;

MPUMEHSATh CXEMHO-MOJICIBHBIC CPEACTBA JJIA TMPEJACTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAKKE MPOTHBOPEUUI
Pa3HOTO POJIa, BBIBICHHBIX B PA3INYHBIX HH(OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThiBaTh IUIaH pEHICHUS NPOOJEeMBI C YYETOM aHaidu3a HWMEIOIIUXCS
MaTepHaTbHBIX U HEMATePUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTH, OIICHHUBATH COOTBETCTBHE PE3YJIHTATOB
IEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATh pabOTy B YCJIOBHUSIX PEaJbHOrO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;



pPa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
2) 6a30BbIe HCCIeI0BaTeIbCKHE TeCTBHUSI:

BIIQJICTh HAaBBIKAMU YyYE€OHO-HCCIICIOBATEILCKOH M TPOEKTHON JESITEIBHOCTH,
HABbIKaMH pa3pellIeHus MpooIieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIIEHOMY
MOMCKY METOJOB DEIICHUS MPAKTUYECKUX 3a/ad, MPUMEHEHUIO Pa3IMYHBIX METOJ0B
MTO3HAHMSI,

WCIIOJIB30BaTh PA3IMYHBIC BUIBI JCSITCIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHWS,
€ro MHTepIpeTanuu, npeoOpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CUTYyalUsiX, B TOM
YHCJIe NPU CO3AaHUM YUYEOHBIX U COLIUATIbHBIX MPOEKTOB;

dbopMHpOBaTh HAYYHBI THUI MBIIUICHUS, BJIaJACTh HAYYHOU TEPMHUHOJIOTHEH,
KJTFOUECBBIMH TTOHSATHSIMHA U METOJAMHU;

CTaBUTh M  (OPMYJIMPOBATh COOCTBEHHBIE 3a/Jayd B  00Opa30oBaTEIbHOU
NESTEIbHOCTU U KU3HEHHBIX CUTYaIUsAX;

BBISIBIISIT IPUYMHHO-CIICACTBEHHBIC CBSI3HM M aKTyaJIM3UPOBATH 33714y, BHIJIBUTATh
TUTOTE3y €€ pelieHus, HaX0IUTh apTYMEHTHI JIsl JOKa3aTeIhCTBA CBOMX yYTBEPKICHUH,
3a/1aBaTh MapaMETPhbl U KPUTCPUH PEIICHHUS,

aHAJIM3UPOBATh TIOJYYCHHBIC B XOJI¢ PEIICHHS 3aa4d pPe3yJIbTaThl, KPUTUUECKH
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCJIOBHUSIX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBJIATh IICJICHANPABICHHBIA IMOMCK TIIepeHOca CPEICTB U CIOCO00B
NeNcTBUS B MPO(ECCUOHAIBHYIO CPEAY;

yMETh TMEPEHOCUTh 3HAHMUS B TIIO3HABATEIbHYI0 W MPAKTHUUYECKYI OO0JacTh
KUZHENICATESIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIC WJICH, TMpeiaraTh OPHWTHHAIBHBIC TOIXOIbI W PEIICHHS,
CTaBUTH MPOOJIEMBI M 33/1a49H, JOITYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

3) pa6ora ¢ nnpopmanueii:

OPUEHTHUPOBATLCS B PA3NIMUHBIX HMCTOYHUKAX HH(poOpmaiuu (TEeKcTe y4eOHOro
MocoOuWs,  HAy4YHO-TIOMYJISIPHOW  JIUTepaType, OWOJOTHYECKHX  CJIOBapsAX |
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEpHeTe), aHaIM3UPOBATh
UHGOPMAITUIO PA3IMYHBIX BHJIOB M ()OPM NPEICTABICHUS, KPUTHUCCKHA OIICHHBATH €&
JIOCTOBEPHOCTH ¥ HEIPOTUBOPEUNBOCTD;

(bopMyIHpOBATH 3aNIPOCHI U IPUMEHSTH PA3TUYHBIC METOIbI MPU MTOUCKE B 0TOOpE
OuoJsiornyeckor nHPpopmaIu, He0OXOIUMOM TSI BBITIOJIHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HMCIOJB30BaHUS  MHPOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN, COBEPIICHCTBOBATh KYJIbTYPY AaKTUBHOTO WCIIOIB30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BEIOMPATh ONTUMATBHYIO ()OpMY TIPEICTABICHUS OMOJIOTHIECKOM
uHpopManu (cxemsl, rpadyKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JIPYToe);



MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPENICTBA MPHU padboTe ¢ OMOIOrHUECKOi
uHpOpMalMel: MPUMEHATh XUMUYECKUe, (PU3MYECKHEe U MaTeMaTUYeCKUEe 3HAKU H
CUMBOJIBI,  ¢opMynbl,  aO0OpeBHaTypy,  HOMEHKJIATYypy,  HCIOJB30BaTh U
npeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIaICTh HaBbIKAMU PACIO3HABAHMS M 3alIUThl MHPOpMaLUU, WH(DOPMAITMOHHON
0€30MacCHOCTH TMYHOCTH.

OBJajieHHe YHHBEPCAJIbLHBIME KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oO1enne:

OCYULIECTBIISITh KOMMYHHUKAIIMU BO BCeX cepax >KU3HU, aKTUBHO Y4YacCTBOBAThb B
JMAJIore WM JUCKYCCUU IO CYHIECTBY 00CYK/1aeMOM TeMbl (YMEHHUE 33]1aBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXKJCHUS OTHOCUTEIIbHO BBIMOJHEHHS TpeJiaracMoi  3aJayw,
YYUTHIBATh UHTEPECHI M COTJIACOBAHHOCTH MO3MIMNA JPYTUX YYACTHHKOB JHMANIOTA WJIH
JTUCKYCCHUN);

pacrno3HaBaThb HeBepOaJbHbIE CpEACTBA  OOILEHUS, [OHUMAaThb 3HAUYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHMS KOH(DIMKTHBIX CHUTYyallud, yMETb
CMSITYaTh KOH(JIUKTHI M BECTU MIEPETOBOPHIL;

BIIQJIETh Pa3jMYHBIMH CIIOCOOAMU OOIICHUS W B3aUMOJICHCTBUS, MOHUMATh
HaMepeHusl APYTUX JIIOJIEH, NPOSBIATh YBaXKUTEIbHOE OTHOLLIEHUE K COOECETHUKY U B
KOppEKTHOU popme popMyIHpoBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTUYHO U3JaraTh CBOIO TOYKY 3pEHHS C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eATeIbHOCTD:

MOHUMAaTh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBHUIYaIbHOU
paboThl TpU penieHHuH OUOJIOTHYECKON MpoOsieMbl, 0OOOCHOBBIBATH HEOOXOJIUMOCTh
MPUMEHEHHUS TPYIIOBBIX (POPM B3aUMOICHCTBUS NIPH PEIICHUU yUeOHOU 3a1a4u;

BbIOMpaTh TEMAaTUKy M METOABl COBMECTHBIX JCHCTBHA € Yyd4&€TOM O0OIIuX
MHTEPECOB U BO3MOKHOCTEH KaXkJI0TO UJIeHa KOJUIEKTHBA,

IPUHUMATH IEJIM COBMECTHOM JIEATETLHOCTH, OPTaHU30BBIBATH U KOOPJUHUPOBATH
ACHCTBHUS TIO €€ JOCTM)KCHHIO: COCTaBISTh IUIAH JCWCTBUN, PACHpeleNiaTh pPOJId C
y4€TOM MHEHUI YYaCTHUKOB, OOCYKJaTh PE3YJIbTAThl COBMECTHOM pabOThI;

OIICHMBATh KaueCTBO CBOETO BKJAJa W KaKIOTO YYaCTHMKA KOMAaHIbI B OOIIHiA
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

mpeasiaraTh  HOBBIE TIPOEKTHI, OIICHUBATh WJIEW C TIO3UIMM  HOBH3HBI,
OpPUTHHAILHOCTH, IPAKTHYECKOI 3HAYUMOCTH;

OCYIIECTBIISATh TIO3UTUBHOE CTPATETHUYECKOE MOBEICHNE B PA3IMYHBIX CUTYaIUsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIHATHBHBIM.

OBJajieHUe YHMBEPCAJbLHBIMH PeryIsiTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:



MCIIOJIb30BaTh OMOJIOrMUECKUEe 3HAHUS JJIs BBISIBJICHUS MPOOJIEM M MX PELICHUs B
KU3HEHHBIX 1 YYEOHBIX CUTYalUsX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHU 11€TIEBbIE U CMBICIIOBBIE YCTAHOBKH B
CBOUX JICUCTBUSX U MOCTYIKAaX MO OTHOIICHUIO K >KMBOUW MPUPOJIE, CBOEMY 370POBBIO U
3I0POBBIO OKPY KAIOIIUX;

CaMOCTOSATENIbHO  OCYILIECTBIATh I103HABATENIBHYIO JICSITEIIBHOCTh, BBISBIATH
MpoOJIeMbI, CTaBUTh W (HOPMYJIUPOBAThH COOCTBEHHBIE 3a/ladyd B 00pa3OBaTEIIbHOMN
NESTEIbHOCTU U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITENIbHO COCTAaBIISITh IUIAH PEIICHHs] MPOOJEMBbI ¢ YUYETOM HUMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHHUI;

JeJlaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW 3PYIULIMUA B Pa3HbIX
00JacTAX 3HAHUM, IMOCTOSHHO IMOBBINIATH CBOM OOpA30BATENbHBIA M KyJIbTYPHBIMI
YPOBEHBb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJa/IeTh HABBIKAMM IO3HABATENIbHOM peQuieKCHM KaK OCO3HAHMS COBEpIIAeMbIX
JNEUCTBUAN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJbTATOB U OCHOBAHUM, UCIOJIb30BATh
npuémbl peIeKCUu s OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEILLICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS TI0 UX CHUKEHUIO;

NpUHUMATh MOTHBbI M apryMEHThl JPYrUX [Py aHAJIU3€ pe3yJIbTaToOB
NEeSATENBHOCTH;

3) npuHATHE Ce0s M APYTHX:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTAaTKU U JIOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMEHThl JApPYrMX [IpUd aHalIu3e pe3yJbTaToB
NEeSTENbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMINOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH IPYTOro YeJIOBEeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbel COO no Guonoruu Ha 6a30BOM
YpOBHE BKJIIOYAIOT crienuduueckue aiga ydueOHoro mpeamera «buosorus» HaydHble
3HaHHA, YMEHHS M CHOCOObl JEWCTBUH IO OCBOGHHUIO, HWHTEPIPETAllUd U
npeoOpa3oBaHUI0 3HAHUM, BHJbI JAEATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUA U



MIPUMEHEHUIO 3HAaHUN B PA3NMYHBIX YYEOHBIX CHUTyalUsX, a TAKKE€ B PEAJbHBIX
KU3HCHHBIX CHUTyalusX, CBS3aHHbIX C Owuonorued. B mnporpamMmme npenMeTHbIE
pe3yIabTaThl MPEACTABJIECHBI IO TOAAM O0yUYEHHUS.

[IpenmeTHbIEe pe3ysibTaThl OCBOEHMSI yueOHOT0 nipeameTa «buonorus» ¢ 10 knacce
JOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECT€ U POJIM OHOJOTUM B CHUCTEME HAYYHOTO
3HAHUSA €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHMU COBPEMEHHOH €CTeCTBEHHO-HAYYHOMH
KapTHUHBl MHpa M Hay4YHOT'O MHPOBO33PEHMs, O BKJIAJE POCCHUMCKUX U 3apyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJNOTMH, (QYHKIMOHAIBHOW I'PaMOTHOCTH YEJIOBEKa
IUIS PEIICHUs KU3HEHHBIX 33/1a4;

YMEHUE PacKpbIBaTh COAEpPKaHUE OUOJIOTrMYECKUX TEPMHUHOB U MOHSATUMN: JKU3HB,
KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U MPEBPAILCHUE SHEPTUH ), TOMEOCTa3
(camoperynsauusi), ypoBHEBash OpraHM3alisl >KMBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE
(penpoayKIus), HaCJIeCTBEHHOCTh, K3MEHYUBOCTh, POCT U PA3BUTHE;

YMEHUE u3Jararb OWOJIOTMYECKHE Teopuu  (KJIETOYHas, XPOMOCOMHas,
MyTal[MOHHAs, LIEHTPaJbHasl JOrMa MOJIEKYJIApHON Onosorun), 3akonsl (I'. Menaens, T.
Moprana, H. 1. BaBunoBa) u y4ueHus (0 UEHTpax MHOTO00pa3usi M MPOUCXOKIACHUS
KynbTypHbIX pacteHudt H. 1. BaBuiioBa), onpenensars rpaHulbl X NPUMEHUMOCTU K
KUBBIM CHCTEMAaM;

YMEHHUE BIJIAJIETh METOJAaMU HAYYHOTO TMO3HAHHUA B OMOJIOTMM: HAONIOACHUE U
OMKMCAHWE >KUBBIX CHUCTEM, MPOLECCOB M SBJICHUN, OpraHu3anusi U MPOBEACHUE
OMOJIOrMYECKOro HKCIEPUMEHTA, BbIIBM)KEHUE THIIOTE3bl, BBISBICHUE 3aBUCUMOCTU
MEXJy UCCIEIyeMbIMH BEIMYMHAMH, OOBSCHEHHE TIOJYUYEHHBIX pPE3YyJbTaTOB,
UCIIOJIb30BaHHBIX HAYyYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHUE JieJaTh BHIBOJbI Ha
OCHOBAaHHUH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIEATh CYIIECTBEHHbIE TPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOEHHOCTH MPOIIECCOB:
oOMeHa BEILECTB U MPEBpallleHUsl 3HEPTUU B KIIETKEe, (POTOCHHTE3a, MIACTUUECKOTO U
HSHEPreTUYecKoro OOMEHa, XEeMOCHUHTE3a, MHUTO03a, Meio3a, OIIOAOTBOPEHUS,
Pa3MHOXEHUS, UHANBUYAJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3);

yMEHUE TPUMEHATh TMOJyYEHHbIE 3HAHUS [JIs1 OOBACHEHHUS OHOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JUUISl IPUHATHSA NPAKTUYECKUX PEIICHHUI B IIOBCEIHEBHON KU3HU
C LeJbl0 obecrieueHUs 0€30MaCHOCTH CBOETO 370POBbSl U 3I0POBbS OKPYKAIOUIMX
J0JIed, COOMIOACHUSI HOPM IPaMOTHOTO TIOBEACHUS B OKPY’KAIOIIEH MPUPOJHON cpene,
NOHUMaHUE HEOOXOJIMMOCTH HMCIOJIb30BaHUSI JOCTUKEHUN COBPEMEHHOW OUOJIOTHHU U
OMOTEXHOJIOTHH JUIsl palliOHAIBHOTO IPUPOIOTIOIB30BAHUS;

yMEHHE pelaTh JIEMEHTapHbIe TeHEeTUYECKUE 3a/1a4yd Ha MOHO- M AUTHOPUIHOE
CKpEIlMBaHUE, CLEIUICHHOE HacjlelI0BaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKPEIMBAHUSA JUIs [IPEICKa3aHus HACIEA0BAHUS IPU3HAKOB Y OPraHU3MOB;



YMEHHE BBITTOIHATH TA0OPATOPHBIE U MPAKTHYECKUE PabOThI, COOIIOATh MpaBUiia
pHu paboTe ¢ y4eOHBIM U JTA0OPATOPHBIM 000PYTOBAHHUEM;

YyMEHHE  KPUTHYECKH OICHUBaTh M  HMHTEPIPETUPOBATH  MHGOPMAIIIIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOUAIOIIYIO TICEB/IOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX
UCTOYHUKOB (CpelICcTBa MAaccOBOM HWH(OpMaNUK, HAYyYHO-TOMYJSIPHBIE MaTepUalbl),
OTUYECKHWE AaCMEeKThl COBPEMEHHBIX HWCCICIOBAaHWNW B OHWOJOTHMH, MEIUIIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTUYECKYI0 MHPOPMALIMIO U3 HECKOIBKUX MCTOYHUKOB, FTPAMOTHO HCIOJb30BaTh
MOHSATUMHBIN anmapat OUOJIOTHH.

[IpeameTHbIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 11 knacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJIM OHMOJOTUU B CHUCTEME HAYyYHOIO
3HaHMUS €CTECTBEHHBIX HAayK, B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTHUHBI MHpPA U HAYYHOTO MHPOBO33PEHHUS, O BKJIAQJI€ POCCHUUCKUX M 3apyOEKHBIX
Y4YEHBIX-OUOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHOM TPaMOTHOCTU YeJIOBEKa
JUISL pEIICHUS dKU3HEHHBIX 3a/a4;

yMEHUE DPACKPBIBaTh COJIEpKaHHE OMOJIOTHYECKUX TEPMHUHOB M TOHSTHUM: BUI,
NOMYJISIKsA, TEHO(POH, OHBOJNIONUSA, JBWXKYIIUE CHIbl ((PaKkToOpbl) IBOJIOINH,
MPUCIIOCOOJICHHOCTh  OPTraHU3MOB, BHUA000pa3OBaHUE, HKOJOTUUECKHE (PaKTOPHI,
AKOCHUCTEMA, MPOAYICHThI, KOHCYMEHTBI, PEIYIEHTHI, e MUTAHUS, SKOJOTHYECKas
nipamMujia, OMoreoleHo3, ornocdepa;

yMEHUE Uu3JlaraTh OMOJOTWYECKHE TeopuH (dBoitonnoHHas teopus Y. Jlapsuna,
CUHTETHYECKAsd TEOpHUs DBOJIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTHU (3apOJIbIIIEBOTO
cxoactea K. M. bapa, uepenoBanus riaBHbBIX HAlpaBJICHUW U myTed 3Bomonnu A. H.
CesepuoBa, yuenuss o Ouochepe B. W. Bepnanckoro), omnpeaensrb TI'paHULBI HX
MPUMEHHUMOCTH K KUBBIM CHCTEMAM;

yMEHUE BIIAJIETh METOJaMU HAay4YHOT'O TO3HAHUS B OMOJIOTUM: HAOIIONCHHUE H
OTMMCAaHUE KUBBIX CHUCTEM, IPOILIECCOB W SIBJIECHUN, OpraHu3alus W IPOBEJCHHUE
OMOJIOTUYECKOTO0 JKCIIEPUMEHTA, BBIJIBMKEHUE THUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH
MEXIy HCCICAyEeMbIMH BEJIMUYMHAMHU, OOBSCHEHUE TOJYYEHHBIX PE3yJIbTaTOB,
WCTIOJBb30BAaHHBIX HAYYHBIX MOHSTUH, TEOPUNA U 3aKOHOB, YMEHHUE JAeiaTh BBIBOAbI Ha
OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJICIIATH CYIIECTBEHHbBIE MPU3HAKU CTPOCHUS OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJISAIMH, MPOAYLEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OHOTeOIeHO30B U
HKOCHUCTEM, OCOOEHHOCTH TIPOIIECCOB: HACIECACTBEHHOW M3MEHYUBOCTH, €CTECTBEHHOTO
otbopa, BHJI000pa30BaHMS, MIPUCITOCOOJICHHOCTH OPraHu3MOB, JEeUCTBUS
AKOJIOTHYECKUX (DaKTOPOB HA OPraHW3MBI, MEPEeHOCa BEIIECTB W IOTOKA JSHEPTHUH B



9KOCHUCTEMAxX, AaHTPOIOTEHHBIX W3MEHEHHI B SKOCHCTEMax CBOEH MECTHOCTH,
KpYroBOpPOTa BEUIECTB U OMOTEOXUMHUYECKHUX ITUKIIOB B Onocdepe;

yMEHHE TPUMEHSATh TMOJIy4YCHHbIE 3HAHUS i1 OOBSCHEHUS OMOIOrHMYECKUX
IPOLIECCOB U SIBJICHUM, 11 IPUHITHUS IPAKTUUECKUX PELIECHUI B TOBCEAHEBHON KU3HU
C LeJbl0 obecrieueHUs: 0€30IaCHOCTH CBOETO 370POBbSl U 3I0POBbS OKPYIKAIOLIUX
JOJIeH, COONIOAEHUSI HOPM IPaMOTHOIO TIOBEACHUS B OKPYIKAIOIIEH MTPUPOJHON cpere,
MOHMMAaHNUE HEOOXOIMMOCTH UCIIOJIb30BAHUS TIOCTHXKEHUI COBPEMEHHOU OMOJIOTHH IS
palOHaIBHOIO IPUPOIOTIOIB30BAHUS;

YMEHHME peuiath 3JE€MEHTapHble OWOJIOTMYECKHE 3a/ayd, COCTaBISATh CXEMBbI
IEpEeHOCa BEILECTB U SHEPTUU B HKOCUCTEMaX (LIENIN UTaHUS);

YMEHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKUE PabOThI, COOII0aTh MpaBUiIa
pu padboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHME  KPUTHYECKH  OLEHMBaTh W  HHTEPIPETHPOBaTH  HUH(POpPMAIIHIO
OMOJIOTMYECKOT0 COAEpPKaHMs, BKIIOYAIOLIYIO IICEBIOHAYYHbIEC 3HAHUS U3 Pa3IMYHBIX
HMCTOYHHMKOB (CpelICcTBa MAaccOBOM HH(OpMalWU, HAYYHO-TOMYJIAPHBIE MaTepHUallbl),
paccMaTpuBaTh ri100adbHbIE IKOJIOTHYECKUE MTPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOLIEHUs, 0000mIas
OMOJIOrMYECcKy0 MH(OPMALIMI0 U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUMHBIN anmapat OMOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM un¢ppoBbIe
Ne n/m P Konrpoabnbsie IIpakTHyeckue (1upp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
bubmuorexa [JOK
1 b 2 0 .
HONOTHA Kak fayka 05 https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
2 XK 1 0 0
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
1
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 httos://m.edsoo.ru/7fA1c292
bu6mmoreka [IOK
4 XK 6 0 0
VISHEACHTEIRHOCTD [UICTRI https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE U UHAMBUAYAIBHOE Pa3BUTHE 5 1 1 bubnnorexka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3BMEHYMBOCTD 8 0 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.edso0o.ru/7f41¢c292
bu6mmorexa [IOK
8 P 1 1 0
CIEPBHOC BpEMA https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
bu6nmoreka [IOK
1
! BOFOLHOHRAS GHOTOTHS o L https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 9 0 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
3 5 0 1
Opranu3MEL H OKpyRaIOLLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 0 0
Coo0riecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
P 2 2 0
> C3CPBIOS BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'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

HOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosnuecTBo yacoB DJIeKTPOHHbIE
ara undposbie
Nen/m | Tema ypoka Kontpoabubie IIpakTuuyeckue A p
Bcero u3ydyeHusi obOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchbl
bubmuorexa [JOK
1 buoiiorus B cucreme Hayk 1 0 0 02.09.24 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckas padora Ne 1 Eub 10K
0 nonIMoTeKa
2 41 1 0.5 09.09.24
«HMcnonp30oBanne pa3IuYHBIX METOJIOB https://m.eds00.ru/863e6122
P U3YYEHUH OMOTOTUYECKUX
00BEKTOBY
3 buosiornyeckue cucremsl, MPOUECCH U UX 1 0 0 16.09.94 bu6mmoreka [IOK
U3y4YeHUe https://m.eds00.ru/863e6564
4 XUMHYECKHI COCTaB KJIETKH. Boma u 1 0 0 23.09.24 bu6mmoreka [JOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
0 bubnuoreka [IOK
5 b .C 0 1 0 30.09.24
CITKH. L-OCTAB H CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne
6 1 «I3ydenre KaTamuTHIECKOU 1 0 0.5 07.10.24 bubmorexa LOK
Y ' o https://m.eds00.ru/863e6b72
aKTUBHOCTH ()EPMEHTOB (Ha IIpUMeEpe
aMUJIa3bl WM KaTajaasbl)»
0 bubnuorexa [IOK
7 VYrnesogsl. JI 1 0 14.10.24
TTICBOARL. IR https://m.eds00.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 H e € .ATO® 0 21.10.24
JIHCHHOBEIE RUCHOTAL https://m.eds00.ru/863e6d5c
9 Hcropust 1 METObI U3YUEHHUSI KIIETKH. 0 11.11.94 bubnmoreka [JOK
Knerounas Teopus o https://m.eds00.ru/863e6e88
10 Knerka kak 11€J10cTHas )KUBasi cUCTEMa 0 18.11.24
CTpoeHue 3yKapuoTUYECKON KIIETKH.
JlaGopaTtopHas pabora Ne 2 «M3yuenue
. bubnuotexa [JOK
CTPOCHHUSI KJICTOK PaCTCHUM, )KUBOTHBIX,
11 OG0B 1 BAKTEDII IO MIKDOCKOLOM Ha 0.5 25.11.24 https://m.edso00.ru/863e6ff0
P P A P https://m.eds00.ru/863e716¢
TOTOBBIX MUKPOTIpENapaTax U ux
OTTUCAHUE»
bubmuorexa [JOK
12 OOmeH Betec eTabonu3 0 02.12.24
MICH BEIECTE W METADOMHIEM https://m.edso00.ru/863e766¢
bu6mmorexa [IOK
13 ®dorocuHTe3. XEeMOCUHTE3 0 09.12.24
TOCHIT MOCHITT https://m.eds00.ru/863e7c98
bu6mmorexa [IOK
14 DHepreTUYecKuii oome 0 16.12.24
HEPrETHHECKMH OOMeH https://m.edso0.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
kieTku. Muto3. Jlabopatopnast pabota No Eub 1OK
nonmoTexa
15 3 «Hab 0.5 23.12.24
(HADITIOJICHIC MITTO3 B KICTRAX https://m.edso00.ru/863e7dc4
KOHYHMKA KOpEUIKa JyKa Ha TOTOBBIX
MUKpOTIpenaparax»
16 buocunres 6enka. Peaknys MatpuaHOTO 0 13.01.95 bubnuorexa [JOK
CHHTE3a https://m.eds00.ru/863e796e
bu6mmorexa [IOK
17 T —0 0 0 20.01.25
parciIA nocHtes beria https://m.edso0.ru/863e796e
18 Hexknerounsie hopMbl 3KU3HH — BUPYCHI 0 27.01.25 bubmorexa [JOK

https://m.edso00.ru/863e7540



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

bubmuorexa [JOK

19 DopMBI PA3MHOXKEHUS OPraHU3MOB 0 03.02.25 https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
bubmuorexa [JOK

20 Meii 0 10.02.25

eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kieTok. OmnonorBopenue. JlabopaTopHas Eub 10K
noIMoTeKA
21 6ota Ne 4 «1 0.5 17.02.25
pabota (VSYHEHHE CTPOCHIT https://m.eds00.ru/863e81b6
MTOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
bu6mmorexa [IOK
22 " 0 24.02.25
FAHBIAYQILHOC PASBUTHE OPratisMon https://m.eds00.ru/863e8436
93 I'eneTnka — HayKa O HaCJIEeICTBEHHOCTH 0 03.03.25 bubnnorexa [JOK
Y U3MEHUYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS Eub 1OK
nonMMoTeKa
24 3HaKoOB. MoHOTHO oe 0 10.03.25
HPHSHAKOB HOTHOpHAH https://m.eds00.ru/863e8878
CKpEIIUBaHUE

o5 JurubpunHoe ckpeniuBaHue. 3aKOH 0 17.03.95 bubmuorexa [JOK
HE3aBMCHMOTI'0 HACIIEJOBAHMS IIPU3HAKOB R https://m.edso00.ru/863e89a4
CueruieHHOe Hacae10BaHUE MPU3HAKOB.
JlaGopatopHas pabota Ne 5 «M3yuenue

26 pe3yNbTaTOB MOHOTUOPUIHOTO U 05 31.03.95 bubnmoreka [JOK
JUTHOPHUIHOTO CKPEITUBAHUS Y https://m.edso00.ru/863e8c60
Jp030(¢UIIBI HA TOTOBBIX
MHUKpOIIpenaparax»

97 I'eneruka nona. HacnenoBanue 0 07.04.95 bubnuorexa [JOK
MIPU3HAKOB, CLEIJIEHHBIX C II0JIOM https://m.edso00.ru/863e8c60

28 HN3menuuBocth. HenacnencrseHHas 05 14.04.95 bu6mmorexa [IOK

W3MEHYMBOCTh. JJaboparopnast pabora No

https://m.edsoo0.ru/863e8efe



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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

6. M3yuenne Moau(pUKAITMOHHON
OU3MEHYMBOCTH, IOCTPOCHHE
BapHUaLMOHHOIO Psi/ia U BApHMALIMOHHOM
KpUBON»

HacnencrsenHas N3MEHUYHUBOCTD.

29 JlaboparopHuas pabota Ne 7. « AHanmu3 1 05 21.04.25 bubnmoreka [JOK
MyTalui y 1po30(UiIbl Ha TOTOBBIX ' o https://m.edso00.ru/863e8efe
MUKpOIIpenaparax»

30 ['eneTrka yenoBeka 1 0 28.04.25 bubmorexa HOK

https://m.edso00.ru/863e8d78
PesepBHEIil ypok. O000IICHHE TTO TeMe
31 «HacnencTBeHHOCTh U H3MEHYHBOCTh 1 0 05.05.25
OpPTaHU3MOBY
bu6mmoreka [IOK
32 C 1 0 12.05.25
CAICKIIIA KAk Hayxa 1 rponece https://m.edso00.ru/863e9214

33 MCTOJII)IVI/I JIOCTYDKEHUS CEJIEKIINU 1 0 19.05.95 bu6mmoreka [IOK
pacTEeHNN U KUBOTHBIX https://m.edso00.ru/863e9214

34 brortexHonorus kak orpacib 1 0 26.05.95 bubnuoreka [IOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[MPOT'PAMME



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 KJTACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie  IlpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 DBOJIIO €TOJIbI €€ U3y4e 1 0 0 04.09.24
POJIOTI H METOAB €€ HEYHEHIA https://m.edso0.ru/863ea20e
nu it 00
5 CTOPHS pa3BUTHS IPEACTABICHUI O 1 0 0 11.09.94 bubnnoreka [JOK
9BOJIIOLAA https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 MUKpO3BOTIOIHUS 1 0 0 18.09.24
p H https://m.edso00.ru/863e9cle
[Tomynsius Kak 31eMeHTapHasi eqUHUIA
. JIab 0
4 BUJA ¥ dBomroIMH. JlaboparopHas paboTa 1 0 05 55 06.24 bubnnoreka [JOK
Ne 1 «CpaBHeHue BUJOB 1O https://m.eds00.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPHUIOY
5 JBroKylye cuisl (3J€EMEHTapHbIE 1 0 0 02.10.24 bubnnorexka [JOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
bu6mmoreka [IOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 0 0 09.10.24
P $op https://m.edso00.ru/863e9ed0
Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
I
7 BU000pa3oBanue. JlabopaTopHas padora 1 0 05 16.10.24 bubnuorexa [JOK
Ne 2 «Onrcanue mpucrocoOIeHHOCTH https://m.edso0.ru/863e9fde
opraHu3ma 1 €€ OTHOCUTEIIBHOTO
XapaKTepay
b K
8 Hanpasnenust 1 myT MakpO3BOJIIOLUA 1 0 0 23.10.24 nbsmorexa LO

https://m.edsoo.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

9 HeoOpaTtumocTs 3BoOIONNN 0 06.11.24
Hcropus xu3HU Ha 3emMie U METOAbI e¢
10 P s 0 13.11.24
U3YUYCHHUS
['unoTe3sl MPOUCXOXKIACHUS KU3HU Ha
11 p I 0 50.11.24 bubmuorexa [JOK
3emiie https://m.edsoo.ru/863ea5a6
Pa3 € XKU3 a 3emuie 10 3pa
12 BUTHE KU3HU Ha 3eMJie 10 3paM U 0 97.11.94 bubnmoreka [JOK
epuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbl YBOJIFOITUN
PaCTHTEIHLHOTO U KUBOTHOTO MHPA. Bu6 110K
noNMMoTeKa
13 [IpakTuueckas padora Ne 1 «M3ydenue 0.5 04.12.24
p p z’ https://m.edsoo.ru/863ea8hc
MCKOIAEMBIX OCTAaTKOB PACTCHUH H
JKUBOTHBIX B KOJIJICKIIHSIX)
CoBpeMeHHasl CHCTeMa OPTraHUYEeCKOTO
14 Y p 0 11.12.24 bubmuorexa [JOK
MHpaA https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIIOLIMS Y€JIOBEKa (aHTPOIOTeHE3 0 18.12.24
H (anTp ) https://m.edsoo.ru/863eac2c
BIDKYIITHE CHITBI ((haKTOPBI
16 JIBrxKy1 (P pBI) 0 25 12,24 bubimoreka [IIOK
AHTPONOTEHE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU DBOIIOLHNA YEJIOBEKA 0 15.01.25
UYenoBeueckue packl ¥ MPUPOTHBIC
18 p pupon 0 99 01.95 bubmuorexa [JOK
ajanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHeIil ypok. O6o01IeHHE 10 TeMe
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU HA 0 29.01.25
3emie»
20 DKOJIOTHUs Kak HayKa 0 05.02.25
Cpenpl 00MTaHUS U DKOJIOTHYCCKHE
21 pen 0 12.02.95 bubmuorexa [JOK
(hakTophI https://m.edsoo.ru/863eafec
22 Abunortnueckue paxtopsl. JlaboparopHas 0.5 19.02.25 bubnuoreka [IOK
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pabota Ne 3. «Mopdonoruueckue
0COOEHHOCTH PacTEHHUI U3 Pa3HBIX MECT
oburtanusy. JlabopaTopHas padora Ne 4.
«BrusiHEE cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJICYCa

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

bubmuoreka [JOK
23 Buornueckue paxTopsl 0 26.02.25
(axrop https://m.eds00.ru/863eb348
DKOJIOTHYECKUE XapaKTEPUCTUKHI
nomyianuu. [Ipaktuueckas padora Ne 2
24 YA, TP pabot 0.5 05.03.25
«IToacuéT MIOTHOCTHU MOMYJIALUN Pa3HBIX
BHJIOB PacCTCHUI
bu6mmorexa [IOK
25 Coo011ecTBa OPraHu3MoB — OHOILICHO3 0 12.03.25
m p 1 https://m.edsoo.ru/863eb46a
bubmuorexa [JOK
26 ODKOJIOTHYECKHUE CUCTEMBI (9KOCHCTEMBI 0 19.03.25
( ) https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI. BuG 110K
noImoTeKa
27 Oxonornyeckue nupamuasl. CeoiicTea 0 02.04.25
p A https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 IIpuponHbIE SKOCUCTEMBI 09.04.25
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 16.04.25
b — 0
30 nochepa — riobanpHas SKOcHcTEMA 0 93.04.95 bubnnorexka [JOK
3emMitn https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTH CYIIIECTBOBAHUS
31 p yIIL 0 30.04.25 bu6mmorexa [IOK
o6uochepsl https://m.edsoo.ru/863ebd16
32 YenoseuecTBO B Onochepe 3eminn 0 07.05.25
CocyIiiecTBOBaHUE 0
33 YIIECTBOBAHUE TTPUPOIBI U 0 14.05.95 bubnnoreka [JOK
qeJIoBeYeCcTBA https://m.edsoo.ru/863ebale
34 PesepBHbIil ypok. O000IIEHHE TEMBI 0 21.05.25
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«Co0011eCTBA U DKOJIOTUUECKUAE

CUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JIUISA YUEHUKA

* buonorus: 10 knacc: 6a30BbIif ypoBeHb: yueOHuk/ B.B. [1aceunuk, A A.
Kamenckuii, A.M.PyOuoB uap. Mocksa: [Ipocsemienune, 2024

* buonorus. O6mas 6uomnorus, 11 krace/ CuBornazos B.U., Aradponosa N.b.,
3axapoBa E.T., O61iecTBoO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «[IPODAY;

AKHI/IOHepHOG O6H_[€CTBO ((HSI[&TGJ'IBCTBO «HpOCBeHIGHI/Ie»

METOANYECKHUE MATEPHAJIBI 1JIAA YUYUTEJIA

1. JIsicenko U.B. Iloypounsie mnansl. buosorus. 10 knacc. Boarorpan, uzn-so
"Yuurens"

2. Yepennukosa I'.B. [loypounsie mnansl.buonorus.11 kmacc. Boarorpan,
n3a-Bo "Yuurens"

3. MyxamemxanoB U.P. TecTsl, 3aueTsl, Oaunonpocs no ouonoruu.10-11
kiaccel.M.:"Bako"

4. Nonnesa A.1O.,Topranos A.B. bruosorus B cxeMax u TabiauIax.
OddextuBnas noaroroka k EI'2.Mocksa

5. Kupunenko A.A. buonorus. COOpHHK 3a/1a4 110 TEHETUKE JIJIs ITOITOTOBKHU
k EI'D..JIETUOH

6. Kupunenko A.A. MonekynsipHast 6rosnorus. COOpHHK pa3HOYPOBHEBBIX
3aganuii 1t noarotosku k EI'D.JIETMIOH

7. Koxecuukos C.U. buonorus. Dxonorug. [loaroroska k EI'D.JIETTOH

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
UHTEPHET

bu6mmnoreka IJOK

Nudoypok

Ypoxk 6uonoruu.pd



