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HOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmbl MO OHOJOTHH TEOPETUUYECKYIO OCHOBY MJIS
OTIpE/ICTICHHs TOIX0M0B K (OPMHUPOBAHUIO COACPKAHHS Y4eOHOTO IpeaMmeTa
«buonorusi» cocraBunu: KoHuenrtyanbHble nonoxkeHuss PIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH II€NieH, COAepKaHMs, pEe3yabTaTOB OOydYeHUs U
TpeOOBaHUl K YPOBHIO MOATOTOBKU BBIMTYCKHHUKOB, MOJIOKEHHUS 00 OOLINX HEsIX
Y TPUHIUIAX, XapaKTePU3YIOUMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero obpasoBanusi B Poccmiickoin denmeparuu, a TakkKe TOJOXKEHUS O
cnenuduke Ouonornu, €€ 3HAUCHWU B TIO3HAHUM JKUBOM TPUPOABI U
o0ecIreyeHnu CyIIeCTBOBaHUS YeI0BeYecKoro odmecrsa. ConiacHO Ha3BaHHBIM
MIOJIOKEHHSIM, OTIPEIeTICHBI OCHOBHBIE (DYHKITMH MPOTPAMMBI 1O OMOJIOTHH U €€
CTPYKTypa.

[Iporpamma mo Ouonoruu naé€r MpeAcTaBiIeHUWE O Lenax, o0 oOei
CTpaTerud OOyYEHHUs, BOCIUTAHUS W Pa3BUTHS OOYyYaAIOUIMXCS CpENCTBaMHU
ydaeOHOoro mpeameta «buomorus», ompenenseT 00s3aTeIbHOE MPEAMETHOE
COJEp)KaHHME, €ro CTPYKTypy, paclpeleieHue Mo paszaeiaaM ¢ Temawm,
PEKOMEHJIYEMYIO TIOCIIEJOBATEIbHOCTh HM3Y4YEHHs Y4YeOHOro Marepuana c
y4€TOM  MEXIPEIMETHBIX W BHYTPUIPEAMETHBIX  CBA3€H,  JIOTUKU
00pa3oBaTeIbHOTO MPOIIecca, BO3PACTHBIX OCOOCHHOCTEN 00yJaroIuXcsl.

B mporpamme mo OHOJOTHMH TakKe YYHUTHIBAIOTCS TpPEOOBaHHS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM W TMPEAMETHBIM pe3yjbTraTaM
oOydueHuss B (OPMUPOBAHUU OCHOBHBIX BHJIOB YueOHO-TTO3HABATEIBHOMN
NeATEeIbHOCTH/y4eOHBIX JCHUCTBUM OOYyYaloIMXCS MO OCBOCHUIO COJIEPIKAHUS
OMOJOTUYECKOTO 00pa30BaHUS.

B mporpamme mno Owonormu (10-11 xknaccel, 0a30BbIA YpOBEHB)
peann30BaH TPUHIUMI MPEEMCTBEHHOCTH B HW3YYCHHH OWOIOTHH, Onmaromaps
yeMy B HEH MPOCMATpUBAETCS HAMpaABICHHOCTh Ha pa3BUTHE 3HAHUHU,
CBSI3aHHBIX C ()OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
[EHHOCTHBIX ~ OPHMEHTallMid  JMYHOCTH,  DKOJOTUYECKOTO  MBIIUICHHUS,
MpEeACTAaBICHUM O 3I0pOBOM 00pa3e >XKU3HU W OEpPEKHBIM OTHOILICHHUEM K
OKpyXaromied npupogHord cpene. llosromy Hapsigy ¢ HU3ydYeHUEM
001IeOMONIOTUYECKUX TEOPHUM, a TaKKe 3HAHUM O CTPOEHUHU KUBBIX CHCTEM
pa3HOTO paHTa W CYIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HHUX MPOIECCOB B
nporpaMme Mo OWOJIOTHH YIAEIEHO BHHUMAHUE HCIOJIB30BAHHMIO TOTYUYEHHBIX
3HaHUU B TTOBCETHEBHOM JKU3HHM ISl pEIICHHSI MPUKIIAAHBIX 3a/1ad, B TOM YHCIIE:
OpoQUIAKTUKK  HACJIEACTBEHHBIX  3a00JIEBaHMM  4YeJIOBEKa,  MEAMKO-
TeHETUYECKOTO KOHCYJIFTUPOBaHUS, 000CHOBaHHUS IKOJIOTHUECKH
[eJ1eCO00pa3HOT0 TMOBEACHUSI B OKpYXKaloUed NpUPOIHON cpede, aHalu3a
BIIMSTHHSI XO3SIICTBEHHOMN JESITETFHOCTH YEJIOBEKa HA COCTOSIHHE MPUPOIHBIX U
HUCKYCCTBEHHBIX ~ DKOCHCTEM.  YCWICHHWE BHUMAHUS K  NPUKIATHON
HampaBJICHHOCTH  y4eOHOro  mpeamera  «buomorus»  MPOJUKTOBAHO
HEO0OXO/IMMOCThIO 00eCTIeueHUsl YCIOBUM JUIsl PEIICHUs] OJTHOM U3 aKTyaJlbHbBIX
3a/lad  [IKOJBHOTO OMOJIOTMYECKOTO 00pa3oBaHuUs, KOTOpas Mperoiaract
dbopMupoBaHue y 00y4aronMXcsi COCOOHOCTH aaNTUPOBATLCSA K U3MEHEHUSIM
JTUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buosnorus Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUsl 3aHUMAET BAXKHOE
mecto. OHa obecrednBacT (OpMHUPOBAHKE y 00yYarOIUXCs MPEACTABICHUI O
HAay4HO! KapTHHE MUPA, PaCIIMPsCT U 0000IaeT 3HaHMUs O XKHUBOI NpUpoze, ¢€
OTJIMYHUTEIbHBIX IPU3HAKAX — YPOBHEBOI OPraHM3alUd W 9BOJIOLHH, CO3MAET
yCIOBUSI  JJisi: TO3HAHWS 3aKOHOB KMBOM  MIpHUpOIbI, (OPMUPOBAHUS



(YHKIIMOHATBHON TPaMOTHOCTH, HABBIKOB 37J0POBOrO M 0Oe30macHOro obpasa
KU3HHU, SKOJOTMYECKOTO MBIIUIEHUS, LEHHOCTHOIO OTHOLIEHUS K YKUBOH
MIPUPOJZIE U YETOBEKY.

bonpmoe  3HaueHue  OMONOTHSA  HMMEET  TaKXke U1 PEHICHHS
BOCIIUTATENBHBIX W PAa3BUBAIOIIUX 3a/a4 CpPEAHEro o0Iero oOpa3oBaHMUA,
couuanu3anuu oodydarommuxcs. M3ydyenne Ononoruu o0ecnedyrnBaeT yCIOBHs IS
(opMUpPOBaHUS UHTEIIEKTYyaTIbHBIX, KOMMYHUKAMOHHBIX U HHPOPMAILIMOHHBIX
HABBIKOB, 3CTETUYECKON KYJIBTYphI, CIOCOOCTBYET MHTETPALlMU OUOIOTUYECKUX
3HAHUI C TMPEACTABICHUSAMU M3 JAPYIMX Y4E€OHBIX IMPEAMETOB, B YAaCTHOCTH,
¢usukn, xumun U reorpaduu. Ha3aHHbIe TONOXKEHHS O NpPeAHA3HAYCHUH
ydyeOHOro mnpenMera «bHonorus» COCTaBWIM OCHOBY JJisi  OHPEACICHUS
MOJIXO/I0B K OTOOPY M CTPYKTYpPHUPOBAHUIO €r0 COJIEP KaHUs, MPEICTABIEHHOIO B
nporpamme 1o OMOJIOTHH.

Ot60p copepxkanus yueOHOro npeamera «buosnorus» Ha 0a30BOM YpOBHE
OCYILIECTBJIEH C MO3HMLMKI KyJIbTypOCOOOPa3HOIO MOAXOAA, B COOTBETCTBUU C
KOTOPBIM 00y4Yarolmuecs JOJKHBI OCBOMTh 3HAHMSI M YMEHMS, 3HAYUMbIC IS
(dopMupoBaHus 0OILIEH KyJIbTYpbl, OINPEACISIONINE aJeKBaTHOE IOBEICHUE
YeJI0BEKa B OKPY’KaroIIeH MPUPOIHON cpefie, BOCTpeOOBAHHBIE B TIOBCEIHEBHOM
KU3HU U MPAKTUYECKON AesTeapHocTh. Oco00e MECTO B 3TOM CUCTEME 3HAHUM
3aHUMAIOT  DJIEMEHThl  COAEpPKaHUsA, KOTOpbIE CIy)Kar OCHOBOM ISt
dbopMupoBaHus NMPEACTABIECHUN O COBPEMEHHOM €CTECTBEHHO-HAYUYHOU KapTUHE
MHpa U LHEHHOCTHBIX OPUEHTALMSIX JIMYHOCTH, CHOCOOCTBYIOIIUX I'YMaHU3aUU
OMOJOTMYECKOro 00pa30BaHUs.

CrpyKTypupOBaHHE COAEpKaHUd Y4eOHOro marepuajna B MNpOrpaMMme IO
OMOJIOTUM OCYUIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHUsI 3HAHUM 00
OTJIMYUTENBbHBIX 0COOEHHOCTSIX KUBOW MPUPOJIBI, O €€ YPOBHEBOI OpraHU3alNU
U 3BOJIOUMUA. B COOTBETCTBMM C 3TUM B CTPYKType YydeOHOIo IpeaMera
«buonorus» BbIIENEHBI CIEAYIOLIUE COAepkKaTellbHble TMHUU: «buonorus kak
Hayka. MeToabl HaydHOTrO No3HaHuA», «KieTrka kak Ouonornyeckass CUCTEMay,
«Opranusm Kak Ouosoruyeckas cuctema», «CucremMa uU MHOroodpasue
OPraHUYECKOTO MHpPa», «IBOJIOLMUSA KUBOW NPUPOABD), «IKOCUCTEMBI H
MPUCYIIUE UM 3aKOHOMEPHOCTHY.

enp u3yuenus yuyeOHoro mpeamera «buomorus» Ha 0a30BOM YpOBHE —
OBJIaJICHUE OOyYaloUMMHUCA 3HAHUSIMH O CTPYKTYPHO-(PYHKIIMOHAJIBLHOMN
OpraHu3allMi >KUBBIX CHCTEM pPA3HOIO paHra M NOpHOOpEeTeHHEe YMEHUM
UCIOJIb30BaTh 3TH 3HAHUS NJIi TPAMOTHBIX JIEMCTBUM B OTHOLIEHWU OOBEKTOB
KUBOU MPHUPOJIBI U PEIICHUS PA3INIHBIX )KU3HEHHBIX TIPOOIIEM.

JlocTikeHne uenu wu3ydeHus ydeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00€CTICUNBACTCS PEIICHUEM CJICTYIONINUX 3a/1a4:

OCBOEHHUE OOYYaIOIMMHUCS CUCTEMbl 3HAaHU O OUOJIOTMYECKUX TEOPHSX,
YUYEHMSIX, 3aKOHaX, 3aKOHOMEpPHOCTSX, THIOTEe3aX, IMpaBuUjiaxX, CIyKallux
OCHOBOM AJ1 (HOPMHUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHON KapTHUHE
MUpa, O METOJAaX HAy4yHOTO TO3HaHWUs, CTPOEHUH, MHOrooOpa3uu u
O0COOEHHOCTSIX J>KMBBIX CHCTEM PA3HOIO YPOBHS OpraHU3allid, BBIJAIOIIUXCS
OTKPBITUSIX U COBPEMEHHBIX HCCIIEOBAaHUSIX B OMOJIOTUY;

dbopMupoBaHue y oOy4arolMXcsl MO3HABATEIbHBIX, UHTEIIEKTYAJIbHbIX U
TBOPYECKUX CIOCOOHOCTEH B IMPOIIECCE aHANIM3a JAHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTUN HAy4HBIX B3IVISJOB, UJIEH U MOAXOJOB K M3YyUEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3alliy;

CTAaHOBJICHHE Yy oOOydyaromuxcs oOImel KyJabTypbl, (YHKIHOHAIbHON
IPAMOTHOCTH, pPa3BUTHE yMEHUH OOBACHATH W  OLEHUBATH  SIBJICHUS



OKPY>KaIOIIEro MHUpa KWUBOW NPUPOALI HA OCHOBAaHMM 3HAHUU U OIBITA,
MOJIYYCHHBIX TIPHU U3YUECHUU OMOJIOTHH;

dopmupoBaHue y 0O0ydalOmUXCd YMEHHM WUTIOCTPUPOBATh 3HAYCHUE
OMOJIOTHYECKNX 3HAHWNA B TPAKTUYCCKOU ACATEIHHOCTH YEJIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUAX TEXHOJIOTHI M arpoONOTEXHOJIOTHIA,

BOCHUTAHUE YOSKIEHHOCTH B BOBMOXKHOCTH MTO3HAHUS YEJIIOBEKOM KUBOM
MPUPOABI, HEOOXOMUMOCTH OEpPEKHOTO OTHOIICHHUS K HEH, COOMOIeHUS
ATUYECKUX HOPM IPU MPOBEACHUN OUOTOTUUYECKUX UCCIEAOBAHUM;

OCO3HAHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWU 71l TIOBBIMICHUS YPOBHS
AKOJIOTUYECKOM KYJIBTYPHbI, 1Jisi POPMHUPOBAHUSI HAYYHOTO MUPOBO33PEHUS,

MIPpUMEHEHUE NMPUOOPETEHHBIX 3HAHUI U YMEHHUIl B MMOBCETHEBHON KU3HU
JUISL OLIEHKH TTOCIIEICTBUNA CBOCH JIESATEIBHOCTH MO OTHOLICHUIO K OKPYKAIOIIEeH
cpene, COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHUE W  COOJIIOCHUE MEP
npodUIaKTUKU 3a00JIEBaHUIA.

B cucreme cpennero odmiero odpazoBanusi «buonorusi», mzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCA OOs3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOMASIIUM B
COCTaB IpeaMeTHOM 001acTi «EcTecTBEHHO-HAyYHBIE IPEAMETHI».

Jlns  u3ydeHuss Ouosorud Ha 0a30BOM YpOBHE CpEAHEro OOIIero
obOpazoBanus oTBonutcs 68 yacos: B 10 kimacce — 34 ygaca (1 yac B Hezelno), B
11 KJ1acce — 34 yaca (1 qac B HEJICITIO).



COAEPKXAHUE OBYYEHUSA
10 KJTACC

Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYCCKUMH
U JPYTMUMHU €CTECTBEHHBIMH HayKamu, (uimocoduen, ITHKOH, 3CTETUKOU U
npaBoM. Ponp Ouonoruu B (HOpMUPOBAaHUU COBPEMEHHOW HAyYHOW KapTHHBI
mupa. CucreMa OMOIOTUYECKUX HayK.

MeTtonbl TO3HaHUS JKMBOM MPHUPONAbI (HAOMIOACHHE, SKCIEPUMEHT,
ONHCaHWEe, HW3MEpEeHHe, Kiaccu(ukalnus, MOAECTUPOBAHUE, CTATHCTUYECKAs
00paboTKa JaHHBIX).

JleMoHcTpanuu:

IHoprpetsr: Y. lapBun, I. Menaens, H. K. Kompnos, /[x. Yorcon n O.
Kpuxk.

Tabmuubl U cxembl: «MeTo/Ibl TO3HAHUS KUBOU MPUPOJIBI».

JlaboparopHble ¥ NIPaKTH4YeCKUe PadoOThI:

[Ipaktnueckass padora Ne 1. «Mcnonp3oBaHHE pa3IMYHBIX METOJIOB IPHU
M3YYEHUU OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M UX OPTraHU3ALMS.

Kusbie cucteMbl (OMOCHUCTEMBI) KakK MPEIMET U3YyYeHHs OHOJOTHH.
OTinume KUBBIX CUCTEM OT HEOPraHUYECKOM MPUPOIBI.

CpoiicTBa OMOCHCTEM U HX pa3zHoOOpa3ue. YpPOBHU OpraHu3aluu
OumocucTeM: MOJEKYJISpPHBIA, KJICTOYHBIM, TKAHEBBIH, OPraHU3MEHHBIM,
MOMYJISIIUOHHO-BUI0BOM, 3KOCHUCTEMHBIN (OMOTreoIIeHOTUYECKHI),
OrochepHBbIN.

JleMoHcTpanuu:

Tabmuet u  cxembl: «OCHOBHBIE MPU3HAKK  KU3HW», «YPOBHHU
OpraHU3alMH KUBOW TPUPOIBD.

O6opynoBanue: moaenb Mosekysbl JTHK.

Tema 3. XMMH4YeCKHUH COCTAB M CTPOEHHE KJICTKH.

XUMHUUYECKUN COCTAB KJIETKA. XUMHUUYECKUE AJIEMEHTBI: MAaKpPO3JIEMEHTHI,
MUKpO3JIeMEeHThl. Boa 1 MUHepasbHbIEe BEILIECTBA.

OyHKIMU BOIBl M MUHEpaJbHBIX BelIECTB B KieTke. llomnepkanue
OCMOTHYECKOT0 OanaHca.

benku. CocraB u crpoeHue 0enKkoB. AMUHOKUCIOTB — MOHOMEPHI OETIKOB.
He3amenumMble W 3aMEeHMMblE AaMHHOKHUCIOTHL. AMMHOKHUCIOTHBIM COCTaB.
VYpOoBHU CTPYKTYpBI OEITKOBOM MOJIEKYIbI (II€pBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBEPTUYHAsA CTPYKTypa). XMMHUYECKUE CBOMCTBa OenkoB. buomornueckue
(GyHKIMU OEIIKOB.

®depmeHTHl — Ouojornueckue Karanuzaropel. CrpoeHue GdepMeHTa:
aKTUBHBIA LEHTp, cyOcTparHas crneuupuyHocTb. KodepmeHThl. BuTaMuHsbl.
Otnnuus pepMEeHTOB OT HEOPTraHUYECKUX KaTaIu3aTOpPOB.

VYrneBoasl: MoHOcaxapuabsl (TiOKO3a, pubo3a U JAe30KcUpu003a),
aucaxapuibsl  (caxaposa, JakTo3a) M Mojucaxapuibl (Kpaxmani, IJIMKOTEH,
Hesuon03a). buonornueckue GyHKIUU yIIIEBOAOB.

Jlunuasl:  Tpuruuepuabl, Qocdomunuabl, crepounbl. ['mapodubHO-
ruipodoOHble cBoMcTBA. buonorndeckue ¢yHkuuu aunuaoB. CpaBHEHUE
YIJIEBOOB, OEJIKOB U JIUMHUAOB KaK HCTOYHUKOB SHEPTUU.



Hyxkneunoseie xuciorel: JJHK un PHK. Hyxneoruasr — MoHOMEpHI
HyKJIenHOBBIX KucaoT. Ctpoenue u gpynkuuu JJHK. Crpoenne u ¢pynkuun PHK.
Bunet PHK. AT®: ctpoenue u GpyHKIHH.

[urtomorus — Hayka o kierke. Kierounas teopuss — mOpuMmep
B3aMMOJACHCTBUS HJel U (AaKTOB B HAYYHOM MO3HAHUHU. MeETOAbl W3y4eHHUS
KJIETKH.

Knerka kak uenoctHas xuBas cucrema. OOmue NpPU3HAKK KIIETOK:
3aMKHyTasi HapyxkHas memOpaHna, mosiekynbl JIHK kak renermyeckuii anmapar,
CUCTEMa CUHTE3a OellKa.

Tumbl kieToK: SyKapuoTHuYecKas W mpokapuoruyeckas. OcoOeHHOCTH
CTpOEHUS MPOKapUOTHUECKOi kieTku. Kierounas ctenka Oakrepuii. CTpoeHue
AYKAPUOTHYECKOW KIIETKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, KMBOTHOM M
IrpUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs! CTEHKA, INIMKOKAJIUKC, UX
¢ynkuuu. [Tnazmatnueckas memOpana, €€ cBoiictBa U pyHkuuu. [{utoriasma u
e€¢ opradouasl. OnHomeMOpaHHble opraHouasl kietku: OIIC, anmapar
lonbmxu, nuzocombl. IloayaBTOHOMHBIE OPraHOWIBI KIJIETKH: MHTOXOHJIPHH,
mractuasl. IIpoucxoxaeHrne MHUTOXOHAPUM W IMIacTUA. Buael mimactu.
HememOpanHble  OpraHouipl  KIETKM: pHOOCOMBI,  KIJIETOYHBIM  IIEHTp,
LEHTPHUOJIU, PECHUYKH, KT'yTUKU. DYHKIIMN OPraHOUI0B KIETKU. BKitoueHus.

SAnpo — perynsaTopHbIid HeHTp KieTku. CTpoeHue sijapa: sauepHas 000104Ka,
KapuoIuiazmMa, XpoMaThH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JleMoHcTpanuu:

[Toprpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. llnelinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammel:  «Pacnipenenenne XUMHYECKUX JJIEMEHTOB B  HEKHUBOU
npupoae», «PacnpeneneHne XuMHUECKUX IIEMEHTOB B )KUBOW MIPUPOAEH.

Tabnuupsl u cxemsbl: «llepuoanueckas TabivLIa XUMHYECKUX IIIEMEHTOBY,
«CtpoeHne Monekyibl Bonab», «buocunte3 Oenka», «CTpO€HHE MOJEKYJIbI
oenkay, «Ctpoenue pepmentay, «Hyknennossie kucnothl. JJHK», «Ctpoenue
Monekysel  AT®», «CrpoeHne 3yKapHOTHYECKOW KIETKW», «CTpoeHue
JKUBOTHOM  KIIETKW», «CTpOE€HME pacTUTEIbHON KIeTKn», «CTtpoeHue
IPOKApUOTHYECKON KIIETKM», «CTpoeHne sapa KIETKW», «YIJIEBOIBI,
«JIunuaen.

OO6opynoBaHue: CBETOBOM MHKpPOCKOI, OOOpYAOBaHUE MAJii NPOBEICHUS
HAOMIOACHUHN, U3MEPEHUM, SKCIIEPUMEHTOB, MUKPOMPENApaThl PaCTUTENbHbIX,
KUBOTHBIX Y OaKTEpUATbHBIX KJIETOK.

JlaboparopHble ¥ NIPaKTH4YeCKUe padoThI:

JlaGoparopnasi pabora Ne 1. «M3yueHue KaraJIMTUYECKONW aKTUBHOCTHU
dbepMeHTOB (Ha TpUMEpe aMUJIa3bl UIIA KaTaias3bl)y.

JlaGoparopnasi pabora No 2. «M3ydyeHue CTpoeHHUs KIETOK pPacCTEHUH,
KUBOTHBIX M OaKTEpUI MOJ MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpEnaparax u ux
OTIMCaHHE).

Tema 4. JKuzHeaessTeIbHOCTD KJIETKH.

OOMeH BelecTB, Ui MeTaboIu3M. AcCUMUIIAIINS (TIIaCTUYECKUN OOMEH)
U JUCCUMWIAIMS (PHEPreTUYeCKUid 0OMEH) — JIB€ CTOPOHBI €IMHOI0 Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB U DHEPTUU B MOHUMAHUU
MeTabou3ma.

Tunel oOMmeHa BemiecTB: aBTOTpoHBIH u  TeTepoTpodHbid. Poib
(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPAILEHUN SHEPTUU B KIIETKE.



®otocunte3. CBeroBas u TeMHOBass (a3el (oTocuHTe3a. Peakiuun
dorocunTe3a. DPdekTuBHOCTh (OoTOCHHTE3a. 3HaueHHe (POTOCHUHTE3a IS
KU3HM Ha 3emsie. BimsHue ycmoBui cpeapl Ha (OTOCHHTE3 U CHOCOOBI
MOBBILIEHHSI €r0 MPOTYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUN.

XeMocuHTe3. XEMOCHUHTE3UpPYIole OakTepuu. 3HaYeHHE XEMOCHHTE3a
JUTA )KU3HHU Ha 3eMIIe.

DOHepreTudeckuii oOMeH B KiieTke. PaciienieHue BeIecTB, BbIJCICHUE U
aKKyMYJIMpPOBaHHME OSHEPruM B KIETKE. JTambl 3HEPreTHYECKOro oOMeHa.
I'mukonu3. bpoxkenne n ero Buabpl. KucimopogHoe OKMCIEHHE, WIN KIETOYHOE
JIbIXaHHE. OxkucnurenbHOE dochopumpoBanue. D¢ddexTuBHOCTD
SHEPIreTUYECKOr0 OOMEHA.

Peaknuun matpuuHoro cuHte3a. [enermueckas unpopmauus u JHK.
Peanuzanusi reHeTnyeckor nHpoOpMaIuu B KieTKe. [eHEeTHYeCKui KoA U €ro
cBoiicTBa. Tpanckpunuusa — matpuunbiii cuaTe3 PHK. Tpancnsius — bnocunres
oenka. Ortanbl TpaHcisiuu. KoaupoBanue amuHOKUCIOT. Ponb pubocom B
OnocuHTE3€e OenKa.

Heknerounbie (popMsbl sxu3HU — BUpYyChL. McTopus oTkpbiTUs BHpycoB (/1.
N. WBanoBckuii). OCOOEHHOCTH CTPOEHUS U >KU3HEHHOTO LHKJIA BHUPYCOB.
bakrepuodaru. bone3nu pacTteHuii, >KMBOTHBIX M YEJIIOBEKA, BHI3HIBACMBIC
Bupycamu. Bupyc ummyHnonedpunura yenoseka (BUY) — Bo30ynurens CITN/a.
OOparHast  TpaHCKpumiMsi, peBepraza U  uHTerpaza. lIpoduiaktuka
pacupoCTpaHEeHUsI BUPYCHBIX 3a00JIEBAHUIA.

JleMoHcTpaUu:

IToprpetsi: H. K. Konbuos, J{. . UBanosckuit, K. A. Tumupsses.

Tabmuupl u cxeMbl: «Tunbl nutaHusy, «Metabonuzmy», «MUTOXOHIPUSD,
«HepreTuyeckuit ooMeny», «Xioporiact», «Potocuntes», «Ctpoenue JJHK»,
«Ctpoenue u (yHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «leHernueckuii
koq», «Bupyce», «bakrepuodarn», «CTpoeHue M KU3HEHHBIM LIMKJI BHUpyca
CIIMda, 6axrepuodaray, «Pemnmukauus JHK».

O6opynoBanue: Mmoaenu-anmmkanuu « Yasoenue JIHK u Tpanckpunuusy,
«buocunres Oenkay, «CtpoeHue KIeTKkn», Moaenb cTpykTypsl JJHK.

Tema S. PazMHOKeHHe M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

Knetounsiii 1iukii, Wiv >KU3HEHHBIM UK KiIeTkd. MHTepdaza u MUTO3.
[Ipoueccrl, mporekaromue B uHtepdase. Pernnmukanus — peakuuss MaTpU4HOTO
cunteza JIHK. Crpoenue xpomocoM. XpoMOCOMHBIA Ha0Op — KapHOTHII.
JIunmonaHBI M TalUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbhIl.  XPOMATHIIBI.
[{utonornyeckne OCHOBBI Pa3MHOXKEHUS W HWHIWBUAYAJIBHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Ctagum muto3a. [Ipoueccel, mpoucxonsimuye Ha
Pa3HBIX CTAIUAX MUTO3A. BUOJIOTUYECKAN CMBICI MUTO3A.

[IporpammupyemMas rudesb KJIETKH — alomnTo3.

@opMbl  pa3MHOXKEHHSI OpPraHM3MOB: Oecrmojoe u ToJioBoe. Buabl
O0ecnojioro  pa3MHOXKEHHS: JeJIeHHEe HaJBOE€, IIOYKOBAaHWE OOHO- U
MHOTOKJIETOYHBIX, cropooOpa3oBaHue, BEIre€TATUBHOE Pa3MHOYKEHHE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €10 3HAYEHUE JJIsl CEJEKIINH.

[TonoBoe pa3MHOKEHUE, €r0 OTIIMYUS OT OECIOJIOTO.

Meiio3. Ctanuun Meio3a. [Iponeccel, mpoucxoasiiye Ha CTaauiaX Meno3sa.
[ToBenenue xpomocom B Meio3e. KpoccuHroBep. buomormdyeckuid CMmbICa U
3Ha4eHUE MeNo03a.

['ametorene3 — mpolecc 00pa30BaHMs TMOJOBBIX KIETOK Yy UBOTHBIX.
[TonoBble xene3bl: CEMEHHUKU U AUYHUKH. OOpa3oBaHuE U Pa3BUTHE MOJIOBBIX



KJIIETOK — TaMeT (CIepMaro30ouj, SWUIIEKIEeTKa) — CIEpMaTOreHe3 U OBOIEHE3.
OcoOeHHOCTH CTPOECHMS SHUUEKIETOK M CcHepMaro30ouaoB. OIIog0TBOpPEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHE3). OMOpPHUOHAIBLHOE Pa3BUTHE
(aMOpuorenes). Dtamnbl SMOPUOHAIBHOTO PA3BUTHUS Y TO3BOHOYHBIX )KMBOTHBIX:
apobrienue, racTpyisiius, opraHorenes. [locramOpruonanbHoe pa3BuTHe. THITBI
MOCTAIMOPUOHAIIBHOTO Pa3BUTHSL: MPSIMOE, HEmpsiMoe (JIMUMHOYHOE). BrusHue
CpeIbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YPOICTBA.

Poct u pa3Butue pacteHuil. OHTOreHE3 LIBETKOBOI'O PACTEHUsS: CTPOCHHUE
CEMEHH, CTaJUU Pa3BUTHSL.

JleMoHcTpanUu:

Tabmumber 1 cxeMbl: «@DOpMBI pa3sMHOXKEHUS OPraHu3MoBy», «JlBoiHOE
OIUIOOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BeretaTMBHOE pa3MHOXKECHHE
pactenuity, «Jlenenue kineTku OakTtepuity, «CTpOEHHE TOJOBBIX KIETOKY,
«Crpoenue xpomocoMbl», «Knetounsiid ukn», «Permmukanus JJHK», «Mutos»,
«Menos», «IIpsmoe u HENpsIMOE pa3BUTHEY, «] aMeTOTeHE3 y MIIEKOIIUTAIOIINX
1 4esioBeKa», « OCHOBHBIE CTaUU OHTOT€HE3a.

OOopynoBaHue:  MUKpOCKON,  MHKporpenaparsl  «Crepmaro3ouisl
MJICKOTTUTAIOIIETO», «SANIIEKIIeTKa MIIEKOUTaomero», « Kappuokunes B KiieTkax
KOpeEIlIKa JIyKa», MarHUTHas MoJlefib-anruinkanus «JleieHue KIeTKu», MOJEIb
JIHK, Mmozens MeTadazHoil XpOMOCOMBI.

JlaboparopHblie ¥ NIPaKTH4YeCKUe PadoThI:

JlaGoparopnas pabora Ne 3. «HaOmtoneHue mMuTo3a B KJIETKAaX KOHYMKA
KOpEIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparax».

JlaGoparopnas pabotra Ne 4. «M3yueHue CTpoeHUs MOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenaparaxy.

Tema 6. HaciieacTBEHHOCTHh 1 M3MEHYHMBOCTH OPraHU3MOB.

IIpenmMer u 3amaum reHeTuku. Mcropus pa3BuTHs TEHETHKH. Poib
IIUTOJIOTUU U IMOPHUOJIOTUM B CTAaHOBJIEHUW TeHETUKU. BKiam poccuilcKux u
3apyOCXHBIX ~ YYEHBIX B  pa3BUTUE TCHETUKU. MeTonbl  TI€HETUKHU
(ruOpuI0IOTHYECKUM,  I[TUTOTEHETUYECKUM,  MOJICKYJISIPHO-TEHETUUECKUI).
OCHOBHBIEC TEHETUUYECKHUE MOHITHS. | €eHeTUUEeCKasi CUMBOJIMKA, UCTIONb3yeMasl B
CXEMaxX CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  MPU3HAKOB, YCTaHOBJIEHHbIE [
MenneneMm. MoHOrHOpUIHOE CKpEIIMBaHKUE. 3aKOH €IWHO00pa3us TUOPHUI0B
nepBoro mnokojeHus. IlpaBuwino goMuUHMpOBaHMS. 3aKOH  pacUICTUICHUS
IPU3HAKOB. [ unore3a yuctorsl ramer. [1omHOe U HEMOJIHOE IOMUHUPOBAHUE.

JHuruOpuaHoe CKpeluBaHHe. 3aKOH HE3aBUCUMOTO  HACIEIOBAHMS
npu3HakoB. [luToreHeTHMueCcKUe€ OCHOBBI  JUTHOPUIHOTO  CKPEIIMBaHMUS.
AHanu3upytouiee CKpelLIMBaHUE. Hcnonp3oBanue aHAJM3UPYIOILIETO
CKpEUIMBaHUs ISl ONIPEIeNICHUs] TeHOTUIIAa 0COOU.

CuenyieHHoe HacjenoBaHue Tmpu3HakoB. PaGora T. Moprana 1o
CUEIUICHHOMY Haclel0OBaHWI0O TeHOB. HapylieHue clerieHuss TeHOB B
pe3ynbTrare KpOCCUHIOBEPA.

XpOMOCOMHasi TEOPHUS HACIEACTBEHHOCTH. | eHETUUECKUE KapThI.

I'enerrka nona. XpoMOCOMHOE ONPEAEIIEHUE M0da. AYyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['omMorameTHele U TeTeporaMeTHble opranu3Mbl. HacnenoBanwue
NPU3HAKOB, CLEMJIEHHBIX C ITOJIOM.

N3MeHYnBOCTSD. Buasl  u3MeHUHMBOCTH: HEHACJIECTBEHHAsl U
HacleACTBeHHass. Ponp cpenbl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.



XapaktepucTuka MOAU(GUKAIIMOHHONW HW3MEHYMBOCTH. BapuanuoHHBIN psag u
BapuanuMoHHass KpuBas. Hopma peakunn npusHaka. KonmuecTBeHHblE U
KaueCTBEHHbIC MPHU3HAKK U UX HOpMa peakiuu. CBoicTBa MOIU(UKAIIMOHHON
M3MEHYHUBOCTH.

HacnencrBenHasi, WM reHOTHIMYECKasi, ”3MEHYMBOCTh. KomMOnHaTuBHAA
M3MEHYMBOCTh. Meilo3 M TOJIOBOM IpollecC — OCHOBA KOMOWHATUBHOM
W3MEHYMBOCTH. MyTanMOHHAasT W3MEHYMBOCTh. Kiaccupukamus MyTaIiwid:
IeHHbIE, XPOMOCOMHBIE, TE€HOMHbIe. YacToTa W TPUYUHBI MyTalUU.
MyTtarennbie (axkTopbl. 3aKOH TOMOJIOTUYECKHUX PSIOB B HACIEACTBEHHOMN
n3MenunBocty H. . BaBunosga.

BresnepHas HacneaCTBEHHOCTh 1 HK3MEHYUBOCTb.

I'enetnka yenoBeka. Kapuortun yenoBeka. OCHOBHBIE METOJIbI T'€HETUKHU
YEeJI0BEKa: reHEeaJIOTUYECKHUM, OM3HEIOBEIN, LIMTOreHETUYCCKU,
OMOXMMUYECKHUI, MOJIEKYISIpHO-TeHeTHUeCKui. COBpEMEHHOE ONpeaeIeHHUe
TeHOTHUIIA: TTOJTHOTEHOMHOE CEKBEHUPOBAHHME, TEHOTUITMPOBAHNUE, B TOM YHUCIIE C
nomompio IIIIP-ananu3a. HacnmencTBeHHble 3a00JIeBaHMS YEIOBEKA: TCHHBIE
00J1€3HH, OOJIE3HU C HACIEACTBEHHOM MPEAPACIIONOKEHHOCTbIO, XPOMOCOMHBIE
O0oneznn. Comarnueckue M TeHepaTuBHble MyTauuud. CTBOJIOBBIE KIIETKH.
[IpuHUMIIBI 310pOBOTO 00pa3a KU3HU, AMATHOCTUKH, TPO(PHUIAKTUKN U JICUCHUS
reHeTHYeCKuX Oose3Hel. MenuKko-reHeTuYecKoe KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIUIMHCKOM TEHETUKHM B NPEJOTBPAIIECHUA M JICYEHUU TEHETHYECKUX
3a00JIeBaHU YETIOBEKA.

JleMoHcTpanuu:

[Hoptpetst: I. Mengens, T. Mopran, I. ne @pus, C. C. UerBepuxos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabmumer u  cxembl: «MOHOTMOpHUJIHOE  CKpELIMBAaHUE U €10
LIUTOTEHETUYECKAs] OCHOBa», «3aKOH PACILEIJIEHUS U €ro LIUTOTeHEeTHYecKas
OCHOBa», «3aKOH YHUCTOTBI ramer», «JuruOpuaHoe  CKpeuuBaHuE,
«lluTonornyeckue OCHOBBI  JUTMOPHUIHOTO  CKpeluBaHus», «Meiho3y,
«B3aumozaeiicTBue aienbHbIX TEHOBY», «lEHEeTUYeCKHe KapThl pPACTEHHI,
KUBOTHBIX U 4YeJlOBeKa», «l eHeTHka mnosa», «3aKOHOMEPHOCTH HAclIeOBaHUS,
CUEIUIEHHOTO ¢ TmojioM», «KapuoTuIlbl YenoBeKa W KUBOTHBIX», «Busl
M3MEHUYHUBOCTH», «MoaupukamoHHass U3MeHUMBOCThY, «HacienoBanue pesyc-
dakropa», «I'eHeTuka rpynn KpoBu», «MyTalluOHHAs U3BMEHUYHUBOCTD.

O6opynoBanue: MojaeIu-anuInKauun «MOHOTHOPUIHOE CKpEUIMBAaHUEY,
«Henonnoe nomuHupoBanuey», «luruOpuanoe ckpeumBanuey, «llepexpéct
XpOMOCOM», MUKpPOCKON M MUKpompenapar «Jlpo3oduna» (HopMa, MyTanuu
(bOopMBI KPBIJILEB M OKPACKH Tella), repOapuii «I opox moceBHOM.

JlaboparopHble M IPaKTH4YeCKUe PadoOThI:

JlaGoparopnas pabora Ne 5. «M3yueHue pe3yabTaToB MOHOTUOPHUIHOTO U
JUTHOPUIHOTO CKPELIMBAaHUS Y AP030(UIIbl HA TOTOBBIX MUKpPOIIpErapaTaxy.

Jlaboparopnass pabora Noe 6. «M3yueHue MoauduKaMOHHON
U3MEHUYMBOCTH, TOCTPOCHHUE BAPUALIMOHHOTO PsiJia U BApUALMOHHOW KPUBOWY.

JIaboparopnas padbora Ne 7. « AHanmu3 MyTaluil y 1po30(uiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHue M aHalU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka U MPOLECC. 3apOKICHUE CEIEKIUU U JOMECTUKALIUS.
Yuenue H. W. BaBumoBa o0 1eHTpax MNPOUCXOXKACHUS W MHOTo00pa3us



KYJIETYPHBIX pacTeHuil. L{eHTpbl MPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT,
IIOPOJA, IITAMM.

CoBpeMeHHbIE METOIBI CeNeKIMU. MacCOBBIN U MHAUBHTyaJIbHBIN OTOOPHI
B CEJICKLIMU pAaCTEHUN M >KMBOTHBIX. OleHKa 3KcTepbepa. bim3kopoacTBeHHOE
CKpeuuBaHue — WMHOpUIMHL. Yucrtas nuHusA. CKpelmMBaHUE YHMCTBIX JIMHHM.
I'eteposuc, wiu rubpuaHas cuna. HepoacTBeHHOe ckpeluBaHie — ay TOPUAMHT.
Otnanénnas rulOpuauzanus W €€ ycnexu. VICKyCCTBEHHBI MyTareHes u
MOJYyYEHUE MOJUIUIONAOB. JOCTHXKEHUA CENEeKUUH PACTCHUM, YXUBOTHBIX M
MHKPOOPraHU3MOB.

broTexHon0rMs Kak OTpaciib MPOU3BOJCTBA. | €HHAs MH)KEHEpHUsS. DTalbl
co3nanus pexkomOnHaHTHOW JIHK um Tpancrenneix opranusmoB. Kierounas
nHxeHepusa. Kilerounsle  KyJnbTypbl.  MMUKPOKIOHAJIBHOE  Pa3MHOXKEHUE
pactennil. KIlOHMpOBaHHWE BBICOKONPOAYKTHBHBIX  CEIbCKOXO3AMCTBEHHBIX
OpraHU3MOB. OJKOJIOTUYECKHE M ATHYeckue mnpoodiiembl. MO — reHetnyecku
MOIU(PUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanuu:

IToprpets: H. W. BaBunos, . B. Muuypun, I. /I. Kapneuenko, M. O.
NBanHoB.

Tabmumpl 1 cxembl: KapTa «LleHTpbl MPOMCXOXKAECHHS M MHOrooOpasus
KyJIbTYpHBIX  pacteHui», «llopoasl pmomMamHMx KMBOTHBIX», «Coprta
KYJIBTYPHBIX pacTeHuit», «OtaanéHHas rudpunusanus», «PaboTel akaJeMHKa
M. ®. Usanosay, «llomumrongusy, «O0bEeKTE OHMOTEXHONIOTHIY, «KiaeTounbie
KyIbTypbl M KJIOHHpOBaHHE», «KOHCTpyupoBaHME M IIEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBaHue: MYISDKM IUIOJIOB M KOPHEIUIONOB JAUKUX (GOopM U
KYJIETYPHBIX COPTOB pacTeHHid, repOapuil « CenbCKOX039iCTBEHHBIE PACTEHUS.

JlaboparopHble ¥ IPaKTH4YeCKUe PadoOThI:

Okckypcusi «OCHOBHBIE METOIBI M JOCTHIKEHHUs CEJNEKIMM PACTEHUN WU
KUBOTHBIX  (Ha  CEJEKUMOHHYI0  CTaHUWIO,  IUIEMEHHYI  ¢epmy,
COPTOMCIIBITATENbHBIA y4acCTOK, B TEIUIMYHOE XO3AWCTBO, J1aDOPATOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJITACC

Tema 1. IBosmronMOHHAS OMOJIOT M.

[Ipennoceulki BO3HUKHOBEHHUS 3BOJIIOIIMOHHON TEOPHUHM. DBOJIOIMOHHAS
Teopust U €€ MecTo B OMoNoruu. BiausiHue 3BOMIOIMOHHON TEOpUU Ha Pa3BUTHE
OMOJIOTUY U APYTUX HayK.

CsunerenscTBa 3BOMOLMU. [laneoHTONOrMUECKHE: TOCIENOBATEIBHOCTD
NOSIBJICHHUSI BUJOB B MAJICOHTOJOTUYECKOM JIETOMUCH, MEpPEXOaHbIe (OPMBI.
buoreorpaguyeckue: cxonctBo u pasziuuue (ayH u (prop MarepukoB U
OCTPOBOB.

OMOpHOJIOTUYECKHUE: CXOACTBA U PA3NIMUMS ASMOPHUOHOB PA3HBIX BHJIOB
NO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHM3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OJMYECKUX MyTeH y BcCeX
OpraHU3MOB.

OpomonmonHass Tteopuss Y. JlapBuHa. Ilpeanochulku BO3HUKHOBEHHS
JapBUHU3MA. J[BMOKYIIME CHIIBI 3BOJIONMU BUIOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOKEHHE npu OTPaHUYEHHOCTH pecypcos, HEoIpeAenEHHas
U3MEHYMBOCTb, 00ph0a 3a CyIIECTBOBAHKE, €CTECTBEHHBIN 0TOOD).



Cuntetnueckas teopus 3Bomonuu (CTD) u e€ 0CHOBHbBIE MOTOKEHUS.

MukposBomonus. [lomynanus kak equHuna BUaa 1 3BOIIOLHUN.

JIBvkymue cuiibl ((haKTOphl) IBOJIONMH BUIOB B MPUpoe. MyTalOHHbII
npolecc ¥ KoOMOWHATHBHAs M3MEHUMBOCTh. [lomymsiiiMoHHBIE BOJMHBI U Apeid
reHoB. M3onsuus 1 Murpanusi.

EctecTBeHHbIlt 0TOOp — HampaBnsomuid ¢GakTtop 3BOMIONUH. DOpMBI
€CTECTBEHHOI0 0TOOpa.

[IpucnocoOneHHOCTh OpraHU3MOB KakK pe3ysabTar 3Bojtouud. [Ipumepsl
NPUCTIOCOOTICHNI y OpraHu3MOB. ApoMOP(O3bI U UINOATATI TAIIH.

Bun wu BugooOpazoBanme. Kputepuum Buma. OcHOBHbIE (HOPMBI
BH1000pa30BaHus: reorpadudeckoe, IKOJIOTHIECKOE.

MakposBomonus. Dopmbl  3BONIOUUU:  (DUIIETUYECKAs, TUBEPreHTHas,
KOHBEpreHTHas1, napajuenbHas. HeoOpaTuMoCTh 3BOJIOLMH.

IIpoucxoxaeHue oT HEeCTeIUaTu3uPOBAHHBIX MIPEKOB.
[Iporpeccupyromias cnenuanu3anys. ATanTUBHAs pagdalus.
JleMoHcTpaUu:

[Toprpersr: K. JIunnen, K. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, ®. Mromnep, A. H. Ceepuos.

Tabmumer um  cxembl: «Pa3BuUTHE OpraHMYecKOro MHpa Ha 3emiiey,
«3apopIliy TO3BOHOYHBIX JKMUBOTHBIX)», «ApXeonTepukc», «PopMbl 00pbOBI 3a
cyllecTBOBaHHE», «EcTecTBEHHBINH 0TOOPY», «MHOroo0Opasue COpToB pacTEHUIN»,
«MHoroobpasue  mopox  KUBOTHBIX»,  «llonmymsuum», «MyTtaloHHas
U3MEHUYUBOCTBY, «ApoMopdo3bl», «anoanantauuny», «OO0Was aereHepanus,
«/IBmxymme cunbl sBomounn», «Kapra-cxema mapmpyra myremectBus Y.
JapBuHay, «boprba 3a cyiiecTBoBanue», «IIpucrnocoOIeHHOCTh OPraHu3MOBY,
«l'eorpaduueckoe BUA000pa30BaHKEY, « IKOJIOTUUECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJJIEKLHS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0op TJIOAOB U ceMsiH, KosuieKIus «IIpuMepsl 3alUTHBIX MPUCTIOCOOICHUN Y
AKUBOTHBIX», MOJIeTb «OCHOBHBIE HANPABIICHUS 3BOIOLUNY, 00bEMHAS MOJIEIH
«CTtpoeHne roJoOBHOrO MO3ra o3BOHOYHBIX).

buoreorpaguueckass kapra wmupa, KoyieKuus «@POpMbl COXPaHHOCTHU
MCKONIAEeMBIX JKMBOTHBIX M pacTeHui», Mozenb anrumkauus «llepexpéct
XpOMOCOM», BlaxHble Tmpenaparel «Pa3zButme Hacexkomoro», «Pa3surne
JSATYLIKW», MAKporpenapar «Jpo3zodpuna» (Hopma, MyTanuu (GopMbl KPbUIbEB U
OKpAacku Teja).

JlaboparopHble ¥ PaKTH4YeCKHUE PAdOThI:

Jlaboparopnas padota Ne 1. «CpaBHEeHHE BUIOB MO MOP(DOIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopnas pabora Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma
U €€ OTHOCUTEIIBHOTO XapAKTEPAY.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE KU3HU Ha 3emuie.

JloHayuHbIE MPEACTABICHUS O 3apOXKICHUM KU3HU. HaydHble TruUmoTes3bl
BO3HUKHOBEHHUS! >KM3HUM Ha 3emie: aOuOoreHe3 M MaHcrnepMus. XUMHUYECKas
ABOJIIOIMSI. AOMOTEHHBI CUHTE3 OPraHMYECKUX BEIECTB U3 HEOPraHUYECKHUX.
OKCIEpUMEHTANBHOE TMOATBEPKICHUE XUMHUYECKOW »HBoMounH. HavanbHbie
aTambl Ouonorumyeckod spomroruu. l[unoresa PHK-mupa. ®opmupopanue
MEMOpPaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKIJIETKH. [lepBble KIIETKH U UX
sBoNMOLHs. DOPMUPOBAHHUE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xun3Hu Ha 3emiie no spam u nepuogaM. Karapxeil. Apxeiickas u
nporepo3orickass 3pbl. Ilanmeo3olickas 3pa W e€ NepUoabl: KEeMOPHUHCKUM,
OPAOBUKCKHM, CUITYPUMCKUH, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUM.



Mes3o3oiickast 9pa 1 e€ epHOIbl: TPHACOBBI, FOPCKHiA, MEIOBOL.

KaifHo30lickass 3pa Hu €€ NepuoAbl: IAJIEOr€HOBbIM, HEOTCHOBBIM,
AHTPOIIOT€HOBBIN.

XapakTepucTuKa KIMMAaTa U FeoJOrnYeCKUX MporeccoB. OCHOBHBIE 3TaIlbI
HBOJIIOLMN PACTUTEILHOTO W JKMBOTHOTO MHpa. ApoMop(]o3bl y pacTeHH U
XKUBOTHBIX. [losIBIIEHNE, pacIBET U BBIMUPAHUE TPy )KHUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpa)xkeHue 3BOMOLUMU. OCHOBHbBIE
CUCTEMATHYECKHUE TPYNIIbl OPTaHU3MOB.

OBonrouusa ~ 4YeylioBeKa.  AHTpomosioruss  Kak  Hayka.  PasBurtue
MPEACTABICHUA O  MPOUCXOXKIEHUU  4YeJIOBeKa.  MeToipl  M3y4YeHUs
anTpororeHe3a. (CxoacTBa M pa3iMudsg  4YEJIOBEKA M YKUBOTHBIX.
CucremMarnyeckoe NoJI0KEHUE YETOBEKA.

JBwxymue  cuibl  (dakTopel) — aHTpornorenesa.  HacnencrBeHHas
M3MEHYMBOCTh M €CTECTBEHHBIA OTOOp. OOmecTBeHHbI o00pa3 KU3HH,
M3TrOTOBJIEHUE OPYAHI TPY/Aa, MBIIICHUE, PEYb.

OcHOBHBIE CTaIMM W BETBH D3BOJIOLUMUM YEJIOBEKAa: AaBCTPAJIONUTEKH,
UYenoBek ymensld, YenoBek MNpAMOXOASAmMN, YenoBek HeaHIEepPTaIbCKUM,
UenoBek pazymHblid. Haxonkyn MCKOMaeMbIX OCTAaTKOB, BPEMsI CylIECTBOBAHMS,
001acTh pacpoCTpaHeHus, 00bEM rOJOBHOIO MO3ra, 00pa3 KU3HH, OPYIHs.

Yenoseueckne packl. (OCHOBHbIE OOJBIIME pachl: €BPOINECOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajiougHasi (dKBaTOpUalibHAs), MOHTOJIOUIHAS
(azuarcko-amepukaHckas). YepTbl NPUCHOCOONIEHHOCTH  MPEACTAaBUTENEH
YeJIOBEYECKHUX Pac K yCIOBUSAM CyIIECTBOBaHUA. EAMHCTBO yelOBEYECKUX pac.
Kpuruka pacusma.

JleMoHcTpanuu:

[Toprpetsr: @. Penn, JI. Ilactep, A. . Onapun, C. Mumep, I. IOpn, Y.
JlapBuH.

Tabmuiel 1 cxeMbl: «Bo3aukHoBeHne CoOnMHEUYHOM CHUCTEMBI», «Pa3Butne
opraHu4eckoro Mupa», «PactutenbHas KieTka», <« KuBOTHas KieTkay,
«IIpokapuornueckas kieTka», « COBpeMEHHasi CUCTEMa OPraHUYECKOrO0 MHUPay,
«CpaBHEHHE AHATOMHYECKUX YEPT CTPOEHUS YEJOBEKAa U YEIOBEKOOOpA3HBIX
00e3bsin», «OCHOBHbIE MeECTa NaJCOHTOJIOTMUYECKUX HAXOJOK MPEAKOB
COBPEMEHHOIO 4eloBeKay, «/[peBHelmme monn», «/lpesaue moan», «llepsbie
COBpEMEHHbIE TNy, «HenoBeyeckue pach».

O6GopynoBanue: wmymsiku — «l[Ipoucxoxaenue  demoBeka»  (OIOCTHI
aBCTpaJIONUTEKa, MUTEKAaHTPOIa, HeaHJepTalblla, KPOMaHbOHIIA), CIENKU WM
U300paKE€HUsI KaMEHHBIX OPYIUH MEpPBOOBITHOTO 4YesioBeKa (KaMHHU-YOMIEPHI,
pyouna, ckpebiia), TeoXpOHOJIOrHYecKass TaOiauia, KOUIeKIUs «DopMbl
COXPAHHOCTH MUCKONAEMbIX KUBOTHBIX U PACTEHUI».

JlaboparopHblie ¥ NIPaKTH4YeCKUe PadoThI:

[TpakTuueckas padora Ne 1. «M3ydeHne MCKOmaeMbIX OCTAaTKOB pacTEHUMU
Y )KUBOTHBIX B KOJUIEKIUSX).

DKCKypcus «IBOIIONMS OPraHUYECKOTo MUpa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHBIN WM KpaeBeAUYECKU My3ei).

Tema 3. Opranusmbl U OKpPYy:KaIas cpeaa.

Oxosorusi Kak Hayka. 3aJadd M paslensl  JKojaoruu.  Mertonsl
JKOJIOTUYECKUX UCCIEIO0BAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTIO
YeJI0BEKa.

Cpenbl oOMTaHusI OPraHU3MOB: BOJHAs, HA3EMHO-BO3/YyIIHAs!, [IOYBEHHAs,
BHYTPUOPIaHU3MEHHAS.



Okonornyeckue (axrtopsl. Kraccudukaius skomorndeckux (HakTopoB:
abuoTnueckre, OMOTHYECKHE M AaHTPOMOTeHHbIE. J[eiicTBHE 3KOIOTMYECKUX
(haKTOpOB Ha OPTaHU3MBI.

AbOuotuueckue (bakTophI: CBET, TeMIIeparypa, BII&XKHOCTb.
®oronepuoan3m. IlpucnocoOnennsi OpraHu3MOB K JCUCTBUIO aOMOTHYECKUX
dakTopoB. bronornyeckne puTMBI.

buotnueckne  ¢aktopel. Bunmel  OnoTMuYecKMX ~— B3aMMOJACHCTBUIA:
KOHKYPEHIIMSI, XWITHUYEeCTBO, CcHUMOMO3 U ero ¢opwmbl. [lapazutusm,
KOOIlepanus, MyTyalan3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaxJIEOHUYECTBO).
AMeHcanu3M, HeuTpain3M. 3HaueHHE OUOTHYECKUX B3aUMOJCHUCTBUMN JIs
CYILLIECTBOBAHMS OPTAaHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XApaKTepUCTUKH mnonyasiuud. OCHOBHBIE IOKa3aTeln
TOMYJISIMH:  9UCICHHOCTD, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTB, MPHUPOCT,
Murpanus. JJnHaMuKa YUCIEHHOCTH NOMYJIALMH U €€ PETyIIALIHSL.

JlemoHcTpanum:

[Toptpetsi: A. I'ymGonsaT, K. ®@. Pynbe, 3. I'ekkens.

TaOnuipst u cxemsl: kapta «lIpuponnsie 30Hb1 3emin», «Cpeabl 0OuTaHus
opranusmoBy», «®oronepuoguzm», «llonmynsaunm», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTH MONYJIAUUU UH(PY30pun-TyPenbkn», «[Iumespie nenm».

JlaboparopHble ¥ IPaKTH4YeCKUe PadoOThI:

JlaGoparopnas padora Ne 3. «Mopdosnorunyeckue 0COOEHHOCTH pacTEeHUN
13 pa3HbIX MECT OOUTAHUS.

JlaGoparopnasi pabora Ne 4. «BnusiHMe cBeTa Ha pPOCT U pPa3BUTHE
YEPEHKOB KOJIEyCay.

[Ipaktuueckass padora Ne 2. «Ilogcu€r MIOTHOCTH MOMYNALMA pPa3HBIX
BHJIOB PACTCHUIN.

Tema 4. CoolOurecTBa U 3K0JI0rHYECKHE CUCTEMBI.

Coo01iecTBO opranu3smMoB — 0uorneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBAS,
MpOCTpaHCTBEHHAsA, Tpoduueckass (mumieBas). Buasi-nomunanTel. CBsizu B
OMOILIEHO3E.

DKoJoruYecKkue cucteMbl (dkocuctembl). IloHsTue 00 »sKOcHUcTEME U
ouoreonenoze. DyHKIIMOHAIBHBIE KOMIOHEHTBI SKOCHUCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, peaylLeHThl. KpyroBopor BelIeCTB U TOTOK BSHEPrUM B
skocucteme. Tpoduueckue (MUIIEBbIe) YPOBHU 3KocUcTeMBI. [luieBbie enu u
cetd. OCHOBHBIE TMOKa3aTeld JIKOCHCTEMBI: OMoOMacca, MPOAYKIIMS.
DKOJIOTMYECKHE MUPAMUJIbI: TPOAYKIIMH, YUCIEHHOCTH, Ouomacchl. CBoOMCTBa
HKOCUCTEM: YCTOMYMBOCTh, CAMOPETYJIsIus, pa3Butue. Cykueccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. IKOCHUCTEMA XBOMHOTO
WIH IIAPOKOJIUCTBEHHOTO Jieca.

AHTpONOTEHHBIE JIKOCHUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe v X035UCTBEHHOE 3HAYEHUE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (akrop ycrorunBocTH sKOocucTeM. CoxpaHeHue
OMOJIOrMYECKOTO pa3HO00pa3us Ha 3eMIie.

VYuenue B. U. Bepuaackoro o 6uocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocdeprl. JKupoe BemecTtBo U ero QpyHkiuu. OcobeHHOCTH Ouochepsl Kak
100anbHOM 3KOCcHcTEeMBl. /[nHaMUyeckoe paBHOBeCHME M OOpaTHas CBS3b B
ouocdepe.

KpyroBoporsl BemecTB © OHUOr€OXMMHYECKHE LMKIBl  3JIEMEHTOB
(yrnepona, azora). 30HaIbHOCTh OUochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBIE HW3MEHEHUS B
ouocdepe. [odanbHBIC SKOIOTHYECKUE TTPOOIEMBI.



CocyiecTBOBaHUE MIPUPOJIBI u YeJI0BEUECTRA. Coxpanenue
OwopasHooOpa3msi Kak  OCHOBa  ycToWumBocTH  Omocdeprl.  OcHoBa
pPalMOHANIBHOIO YIPABIEHUS MPUPOJIHBIMU pecypcaMd M UX HCIIOJIb30BaHUE.
JlocTrxeHust OMOJIOTMH M OXpaHa IPUPOJIBI.

JemoHcTpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

TaOnupst u cxemsl: «Ilumessie nenu», « bBUOLIEHO3: COCTAaB U CTPYKTYypay,
«IIpuponueie coobmectBay, «llenn nuTaHus», «IKOJIOrHYECKass MUPAMUJIAN,
«buocpepa u  yenoBek», «IKOCHUCTEMa IIUPOKOIUCTBEHHOTO  JIECay,
«JKocucTteMa XBOWHOro Jeca», «bHoLEeHO3 BOmOEMa», «ATpPOLEHO3Y,
«IIpumepHBIE aHTPOIIOrEHHBIE BO3ACHUCTBHS Ha MNpUpORY», «Baxueinmune
WCTOYHUKU 3arpsi3HEHUs BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHe#IIas
cocTapistomas ouocdepor», «DakTopbl aerpagauuud nouBy», «llapHUKOBBIN
ahdexr», «DakTOopbl PaTUOAKTHUBHOIO 3arpsisHeHUs Ouocdepsr», «OOmas
CTpyKTypa O6uocdepo», «Pacnpoctpanenue xxu3Hu B ouochepe», «O30HOBBIM
sKkpan ouocdepr», «Kpyrosopot yrepoaa B onochepe», «Kpyrosopor azora B
MIPUPOAECH.

O6opynoBanue: Mozaeb-annkanus « Tunuunaeie OMoUEeHo3bl», repoapuid
«PacturenbHble  cooOmiecTBay, Koulekuuu — «buonenody», «Bpeautenu
BXHEUIINX CEJIbCKOXO3AWCTBEHHBIX KYJIbTYp», TepOapuul H  KOJJIEKIUU
pacTEeHUN WM KUBOTHBIX, MPUHALJICKAIINE K PA3HBIM 3KOJIOTMYECKHM CpyIIamM
onHoro Buaa, KpacHas xkuura Poccuiickoii @enepanuu, H300paxeHUs
OXpaHsIEMBbIX BUJIOB pacTeHuit u YKUBOTHBIX.



IINTAHUPYEMBIE PE3VJIETATBI OCBOEHUA ITIPOTPAMMEBI 110
BMOJIOTMMM HA BA30BOM VYPOBHE CPEJAHEI'O OBLIEI'O
OBPA3OBAHUA

CormacHo ®I'OC COO, ycraHaBIMBarOTCS TpeOOBaHUS K peE3yabTaram
OCBOEHHMs OOydYaroIlMMHUCS HpOrpaMM CpeaHero oOuiero oOpa3oBaHUs:
JMYHOCTHBIM, METANPEAMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JTUUHOCTHBIX PE3yJIbTaTOB OCBOCHUS mpeaMera «buonorus»
BBIJICJICHBI  CIIEAYIOIIME  COCTAaBISAIONIME:  OCO3HAHME  OOyYaroIIMMUCS
POCCUNCKOW TPaXTAHCKOW HWIACHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BHUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIPEICICHUI0, HATUYUE MOTUBAIMM K OOYyYECHHIO
OMoJIOTHH, 1IeJICHANIPABIICHHOE PA3BUTHE BHYTPEHHUX YOEKIECHUM JTMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEM U HCTOPUYECKUX TPAAUIUNA  pPa3BUTHS
OMOJIOTMYECKOTO  3HAHMS, TOTOBHOCTh M  CIOCOOHOCTh  OOYYaroIIUXCS
PYKOBOJICTBOBAaTbCSI B CBOEM  JIEATENIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMHM, MPUCYIIUMHU CUCTEME OMOJIOTMYECKOro oOpa3oBaHUsl, HaJIUYHE
AKOJIOTUYECKOTO TPaBOCO3HAHUS, CIOCOOHOCTHM CTaBUTh II€IM M CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JIngyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «bUoaorusy T0CTUTaroTCs
B €IUMHCTBE Y4eOHONW W BOCHHUTATEIBHOW MAESATEILHOCTU B COOTBETCTBUU C
TPAIUIIMOHHBIMA  POCCUMCKUMHM  COITMOKYJBTYPHBIMU, HCTOPUYECKUMU U
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU, IPUHSATHIMUA B OOIIECTBE MpaBUIaMU U
HOpMaMu  TIOBEJEHUS U  CIOCOOCTBYIOT  TpoIleccaM  CaMOIO3HaHWS,
CaMOBOCTIMTAHUSI U CAMOPA3BUTHUS, Pa3BUTHUSI BHYTPEHHEUW MO3UIIUU JIMYHOCTH,
MaTpUOTU3Ma, YBAXCHUS K 3aKOHY U MPABOMOPSAJNIKY, YEJIOBEKYy Tpylda H
CTapuieMy TIOKOJICHUIO, B3aUMHOIO YBaXKECHUs, OEPEKHOrO OTHOIIEHUS K
KyJIbTYpDHOMY HACJIEIUI0 U TPaAulMsiM MHOTOHAIIMOHAJIBHOTO  Hapoja
Pocculickoit @enepanyu, NpUpoOaE U OKPYKAIOLIEH Cpelie.

JIngyHOCTHBIE pe3yabTaThl OCBOCHHMS yueOHOro mnpeamera «buonorus
JOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTh M CIHOCOOHOCTh  OOyYaroIIuxcs
PYKOBOJICTBOBATbCSI C(HOPMUPOBAHHOM BHYTPEHHEH TMO3UIMEH JUYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OPHEHTAIMM, MO3UTUBHBIX BHYTPEHHUX YOCKICHHM,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTRa,
paclIpeHre JKU3HEHHOTO OIbITa M OMbITa JACATEILHOCTH B IpOIEcCe
peanu3anyyd OCHOBHBIX HaIpaBJICHUN BOCIHUTATEIBHOM JEATEIbHOCTH, B TOM
YUCJIe B YaCTH:

1) rpakaIaHCKOr0 BOCIIUTAHMSA:

chOPMUPOBAHHOCTh  TPAXKIAHCKOM  TMO3MIIMU  OOydaromierocs  Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO UJIEHAa POCCUMCKOTO OOIIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOS3aHHOCTEH, yBaKCHUE
3aKOHA M MPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON HEATEIBHOCTA IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U MMO3HABATEIbHBIX 33/1a4, BBITIOJTHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENSITh COOCTBEHHYIO MO3ULHMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATD €€;



YMEHHE YUYUTHIBATh B CBOUX JEHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBHUS JIIOJICH C pa3HBIMU YOEKICHUAMU, KYIbTYPHBIMU [IEHHOCTSAMHU
Y COIMAJIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B MPOIECCE COBMECTHOIO BBIMOIHEHUS
y4eOHBIX, IO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3aJla4, YBAXKUTEIHHOTO
OTHOILICHHS K MHEHHUIO ONMOHEHTOB NpPH OOCYXICHUU CIIOPHBIX BOMPOCOB
OHMOJIOrMYECKOTO COJCPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM NESTEILHOCTH;

2) NaTPUOTHYECKOr0 BOCIIUTAHMS:

c(hopMHPOBAHHOCTH POCCUNCKOU rpa)XJaHCKOU UJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH TMEpE
Ponunoli, ropaoctu 3a CBOM Kpal, CBOIO PonnHy, CBOM S3BIK M KYyJBTYDY,
MPOIIIOE U HACTOsIIEe MHOTOHAIIMOHAIBLHOTO Hapoja Poccuu;

IIECHHOCTHOE OTHOIICHUE K MPUPOAHOMY HACIAEAUI0 U MaMSTHUKAM
MPUPOJIBI, TOCTHXKEHUSIM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyAe;

CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCHUUCKUX YUEHBIX B CTAHOBIICHUE U
pa3BUTHE OMOJIOTHM, MOHMMAHMS 3HAUYCHHUS OWUOJIOTUU B MO3HAHUM 3aKOHOB
MIPUPO/IBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaerHas yoexx1€HHOCTh, TOTOBHOCTh K CIIY)KEHHUIO U 3amute OTedecTna,
OTBETCTBEHHOCTbH 3a €0 CyAhOYy;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHHE JYXOBHBIX IECHHOCTEW POCCUKCKOTO HAPO/IA;

c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, ITUUECKOTO TTOBEICHUS;

CIIOCOOHOCThH OLICHUBATh CUTYaIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOECHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAMTENSIM, CO3JaHUI0 CEMbHM Ha
OCHOBE OCO3HAHHOTO MPUHSTHS LIEHHOCTEN CEMEWHOM XKU3HU B COOTBETCTBUU C
TpaguuusaMu HapoaoB Poccnu;

4) 3¢TeTHYeCKOro BOCIIMTAHUSA :

ACTETUYECKOE OTHOIICHUE K MUY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPYy/la, OOIIECTBEHHBIX OTHOIICHUI;

IMIOHUMAHUE OMOIMOHAJIBHOTO BO3JCUCTBUS JKUBOW TPUPOABI U €€
[IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HBIX BUIAX MCKYCCTBa, CTPEMJICHHUE
MPOSIBIISITH KAY€CTBA TBOPUYECKOMN JTMUHOCTH;

5) ¢puzuveckoro BocnuTanusi, GOPMHUPOBAHMS KYJLTYPbI 310POBbsl U
IMOIMOHAJILHOTO 0J1aronoJy4ymsi:

NMOHMMAaHWE U peaau3alus 370pOBOr0 M Oe30macHOTO o0pa3a KU3HU
(3mopoBO€  TUTaHHWE, COOJIOJEHWE TUTHMEHUYECKUX TIpaBUJl U HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHATAA W OTHAbIXa, perysipHas Quzndeckas
aKTUBHOCTbH), OEPEKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (pU3MUYECKOMY U MICUXUYECKOMY 3/I0POBBIO;

NOHUMaHWE [IEHHOCTU TPaBUJI HWHIWBUIYAIBHOTO M  KOJUIEKTUBHOTO
0e30MacHOr0 TOBEACHHUS B CUTYalMsIX, YTPOXKAIOIIUX 3I0POBBI0 M KU3HU
JIIOJICH;

OCO3HAHUE  TMOCIEACTBUI W  HENPUATUA  BPEIHbIX  MPUBBIYEK
(ynorpeOJieHus aJIKoToJisl, HAPKOTUKOB, KypeHUs);

6) Tpy10BOI0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, 0CO3HaHHE LIEHHOCTU MAaCTEPCTBA, TPYAOJII00HUE;



TOTOBHOCTh K aKTMBHOW AESATENIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTD WHULUAPOBATb, MJIAHUPOBATh u
CaMOCTOSITEJIBHO BBINOJIHATH TAKYIO JI€ATEIbHOCTD;

UHTEpEeC K pa3nuuHbiM cdepam MpodeccHoHaIbHOW AEATeIbHOCTH,
YMEHHE COBEpILIaTh OCO3HAHHBIN BBIOOp Oyayieit mpodeccuu U peaan30BbIBaTh
COOCTBEHHbBIE KHU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHHIO M CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEN KU3HU;

7) IKOJIOrM4eCKOT0 BOCIIUTAHMS:

AKOJIOTUYECKH II€JIECOO00PAa3HOE OTHOIICHHE K NPHUPOJE KAK HCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyILECTBOBAaHHUS;

MOBBIIICHHE YPOBHSA JKOJIOTMYECKOW KyJbTYphl: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYIIKOB W OLIEHKA WX BO3MOXKHBIX TOCIEIACTBUM s
OKPYKaIOIIEH CPEIbI;

OCO3HaHHUE II00AJBHOTO XapaKTepa HKOJOTMYECKUX MPOOJIEM U MyTel uX
peLIeHus;

CIIOCOOHOCTh MCIIOJIB30BAaTh MPUOOpPETaeMble MPU H3YyYEHUHU OMOJOTUU
3HAHUST U YMEHHUS MpPU PELIEHUU MPOOJIEM, CBSI3AHHBIX C PALMOHAIBHBIM
MPUPOJIOTIOJIb30BaHUEM  (COOMIOCHUE TpaBWI TMOBEACHUS B  IPUPOJIE,
HaIpaBJIICHHBIX HA COXPAaHEHUE DPABHOBECHS B HKOCHCTEMaxX, OXpaHy BHUJOB,
AKOCUCTEM, OUochephl);

AKTUBHOE HENPUATHE JEHUCTBHM, NPUHOCAIIMX Bpel OKPYKAIOUIEH
MPUPOAHON Cpenie, YMEHUE MPOTHO3UPOBATh HEOIArONPUATHBIE IKOJOTUUECKUE
MOCIEACTBYS PEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIaTh UX;

HaJu4yhe pa3BUTOTO  SKOJOTMYECKOTO  MBIIUJIEHUS, 3KOJOTUYECKOU
KYJIBTYpbI, OMbITa JAESITEIBHOCTH HKOJOTMYECKON HalpaBiI€HHOCTH, YMEHHS
PYKOBOJICTBOBAaThCS MMHU B MO3HABATEIbHON, KOMMYHUKAaTUBHON M COLUAIbHON
MpPaKkTUKE, TOTOBHOCTM K YYacTHUI0O B MPAKTUYECKOM  JeATEeIbHOCTU
AKOJIOTUYECKON HaNpaBIE€HHOCTH;

8) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKU M OOLIECTBEHHOM MPAKTUKH, OCHOBAHHOIO Ha IMAJIOre
KYJIBTYp, CHOCOOCTBYIOLIETO OCO3HAHHUIO CBOEr0 MECTa B IMOJIUKYJIBTYPHOM
MUDE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YUTATENBCKOM KYJIBTYphl KaK CpEACTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMHU U TIO3HAHUS MUPA;

NOHMMaHue crenu@uku OUOJOTHM KaK HayKd, OCO3HaHUs €€ poJid B
(GbopMUPOBaHUHU PALIMOHAILHOTO HAYYHOTO MBIIUICHMSI, CO3/IaHUU LIETOCTHOTO
Ipe/ICTaBlIeHUsl 00 OKpYKaloleM MHUpPE KaK O €IUHCTBE MPUPOAbI, YEJIOBEKA U
oOlIecTBa, B MO3HAHWU TPHUPOJHBIX 3aKOHOMEPHOCTEM M pelleHUH MpolseM
COXpaHEHUs MPUPOJTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OMOJIOTMH AJI1 COBPEMEHHOW LMBUIIM3AINU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHSI MEIUIMHBI, CO31aHHE NMEPCHEKTUBHBIX
OMOTEXHOJOTUH, CHOCOOHBIX pellaTh pPECypCHble MPOOJEMbI  Pa3BUTHUS
YeJIOBEYECTBA, MOUCKA MyTeH BBIXOJA U3 MIOOATBHBIX IKOJIOTHUECKUX MPOOIEM
U o0ecrieueHHs] TMepexo/la K YCTOMYMBOMY Pa3BUTHIO, PAlMOHAIBHOMY
UCIOJIb30BAHUIO MTPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHHUU OMONOTMYECKUX 3HAHUU B LEIAX
NOBBIIICHUA OOIEH KyJbTYphl, €CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH, Kak



COCTaBHOM  YacTh  (PyHKIMOHANBHOM  TPaMOTHOCTH  OOydYarOIIUXCA,
dopmMupyemMoi npu n3y4eHur OUOJIOTUH;

IIOHMMAaHUE  CYIIHOCTH  METONOB  TIO3HAHMS,  HCIOIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJNIb30BaTh MOMydYaeMble 3HAHMS IS
aHaiau3a U OOBSCHEHHUS SIBICHHIM OKPY)KAIOIIEr0 MUpPA U MPOUCXOASAIINX B HEM
M3MEHEHUH, YMEHHE JelaTh 00OOCHOBAaHHBIC 3aKIIIOYCHHS] Ha OCHOBE Hay4YHBIX
(aKkTOB U UMEIOLIUXCS TAHHBIX C IIEJIBIO MOyYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOIOTUYECKUE 3HAHUS IS
penieHus NpooOJieM B peabHbIX KU3HEHHBIX CUTYaIlUsX;

OCO3HAHUE LEHHOCTH HAYYHOU AEATEIBbHOCTH, TOTOBHOCTbH OCYILECTBIATh
IIPOEKTHYIO U UCCIEN0BATENBCKYIO AEATEIbHOCTh MHANBUAIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BAHUIO H
caM000Opa30BaHUIO0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHHWI MO OMOJOTHUU B
COOTBETCTBUHM C KU3HEHHBIMH IMOTPEOHOCTAMH.

METANPEIAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS yueOHOTO npeameTa «bruosorus»
BKJIIOUAIOT: 3HAauUMble JUIsi (OPMHUPOBAHUS MHPOBO33PEHUSI OOYUaIOIIUXCS
MEXIUCUUILIMHAPHBIE (MEXIpeaMETHBIC) oOl1eHayYHbIC MOHSTHS,
OTpa)karolllue IEIOCTHOCTh HAyYHOM KapTHHBI MUpa M CHEHU(PUKY METOJOB
MO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, JHEPrus,
SABJICHUE, TIPOIECC, CHUCTEeMa, HayuyHbI (aKkT, TMPUHINI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, HCCIEIOBaHUE, HAOMIONEHUEe, W3MEpEHUE,
OKCIIEPUMEHT U JIPYTHUX), yHUBEpCaJbHbIE  Yy4ueOHBbIE  JEHUCTBHUS
(mo3HaBaTeNbHBIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIE), OO0ECIEUUBAIOIINEC
dbopMupoBanue (QyHKIIMOHATBHOW TPAMOTHOCTH U COITMATIBHOM KOMITETEHIIUU
00y4Jaromuxcs, CHOCOOHOCTh OOYYarIIMXCS HCIOJIb30BaTh  OCBOCHHBIC
MEXIUCUUILUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U  yHUBEpPCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEIHLHOM U COITMATBHOM MPAKTUKE.

MeTtanpenMeTHbIe pe3ysibTaThl OCBOCHHUSI MPOTPAMMBI CPEIHETO OOIIETO
00pa3oBaHus TOKHBI OTPAXKATh:

OBiajeHne  YHUBEPCAJbHBIMH  Y4YeOHBIMM  IO3HABATEJIbLHBIMU
AEeCTBUSIMM:

1) 6a30BbI€ JJOrHYECKHE AeHCTBHA:

CaMOCTOSTENIbHO  (popMynHpoBaTh W aKTyaJU3UpPOBATh  MPOOIEMY,
paccMarpuBarb €€ BCECTOPOHHE;

WCIIOIb30BaTh MPU OCBOCHUU 3HAHUN NPHUEMBI JJOTMUECKOTO MBIIUICHUS
(amanusa, cuHTE3a, CpaBHEHUs, KilacCHU(pUKAUMU, OO0O0OIIEHHUs), PACKPHIBATH
CMBICJI OHMOJIOTUYECKUX TOHATUN (BBIICTATh WX XapaKTepHBbIC MPU3HAKH,
YCTaHaBJIMBATh CBA3U C APYTUMHU MMOHATUSIMU);

ONpEeNeNATh LEIU ACATEIbHOCTH, 3aJaBasi NapaMeTpbl U KPUTEPUH HUX
JOCTUKEHUS, COOTHOCHUTH PE3YJIbTaThl JEATEIIBHOCTH C MOCTaBICHHBIMU
LEJAMU;

WCIIOJIB30BAaTh OWOJIOTMYECKUE TOHSATUS JUIsi OOBsICHEHUS (DAKTOB W
SBJICHUM KUBOU ITPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHbBIC, JEAyKTUBHbBIC, IO
AHAJIOTHH), BBISIBISTH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUSI B PACCMATPUBAEMBIX
SIBIICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;



OPUMEHATh  CXEMHO-MOJICNIbHbIE  CpPEACTBa  JJIsl  TPEICTaBIICHUS
CYLIECTBEHHBIX CBSI3€H M OTHOILIEHUI B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX,
a TaKkke TMPOTHBOPEYUH PA3HOTO pPOAA, BBIABICHHBIX B  PA3IAYHBIX
WH()OPMAITMOHHBIX HCTOYHHUKAX;

pa3pabarbIBaTh TUTAH PEIICHHS MPOOIEMBI ¢ YUETOM aHAIN3a UMEIOIIUXCS
MaTepUaIbHBIX U HEMaTepHaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICITEIBHOCTb, OIEHUBAaTh COOTBETCTBHE
PE3yIBTAaTOB LIESM, OLIEHUBATh PUCKU MOCIEACTBUN JACSITEIbHOCTH;

KOOPJIMHUPOBAaTh M  BBIMOJMHATH pabOTy B YCJIOBUAX PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHUS;

pa3BUBATh KPEAaTUBHOE MBIIUICHNE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30Bble HCCJIEI0BATEIbCKHE IeHCTBHUS:

BJaJIeTh  HAaBBIKAMH  y4eOHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEATEeIbHOCTH, HaBBIKAMHM  pa3pelieHus  npolieM, CHOCOOHOCThIO U
TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY TOMCKY METOJOB PEHICHUS MPAKTHUECKHUX
3aj]1a4, IPUMEHEHUIO Pa3IMYHBIX METOIOB TTO3HAHMS,

WCIIONb30BaTh PA3IMYHBIE BHUJBI JEATEIBHOCTU IO MOIYyYEHUIO HOBOTO
3HAaHWA, €T0 HHTEPIpeTaIy, MpeoOpa3oBaHUIO U MPUMEHEHHUIO B y4EeOHBIX
CUTYyaIUsIX, B TOM YHCJIE MPU CO3JaHUH YIEOHBIX U COIUATBHBIX TPOCKTOB;

dbopMupoBaTh ~ HAYYHBIM  THN  MBINIUICHWSA,  BIaJCTh  HAYYHOU
TEPMHUHOJIOTHEH, KITFOYCBBIMH MIOHATHSIMH H METOTAMH;

CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
NEATETHPHOCTH M KU3HCHHBIX CUTYAIUsX;

BBISIBJISITh TIPUYMHHO-CIICAICTBEHHBIE CBSI3M M aKTyaJIM3MpOBATh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ pEIICHMs], HaXOIUTh apTyMEHTHI ISl I0Ka3aTesIbCTBa
CBOMX YTBEP)KJICHHI, 3a/1aBaTh MapaMeTPhl U KPUTESPUH PEIICHUS;

aHAMM3UPOBATh TONYYCHHBIE B XOAE PpEIIECHUS 3aJaud Pe3yJbTaThl,
KPUTHUYECKH OIICHWBAaTh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCIIOBHSIX;

JlaBaTh OIICHKY HOBBIM CUTYaIlUsSIM, OIIEHUBATh IPHOOPETEHHBIN OTIBIT;

OCYIIECTBIIATH IEICHANIPABICHHBIN MONCK MEPEeHOCa CPEACTB U CIIOCOO0B
NercTBUS B MPO(ECCUOHATBLHYIO CPEY;

YMETh MEPEHOCHUTh 3HAHUS B MO3HABATEIHHYIO U MPAKTHUYECKYIO 00JacTu
KU3HENACSITeTbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC MJICH, MTPEJIaraTh OpUTHHAIBHBIC TIOAXOIbI M PEIICHHUSI,
CTaBUTH MPOOIEMBI U 33/1a4H, JOITYCKAIOIINE albTePHATUBHBIC PEIICHHMS.

3) pabora ¢ uH(popManmen:

OpHEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WHPOpMAIUu (TEKCTe
y4eOHOr0 MOocoOus, HAy4YHO-TIOMYJISPHOW JHUTeparype, OUOJOTHYECKUX
CJIOBapsiX M CIIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax maHHbBIX, B MHTepHeTe),
aHAM3UPOBaTh WHGOPMAIMIO Pa3UYHBIX BHUIOB U (OpPM TpEACTaBICHUS,
KPUTHYECKH OIICHUBATh €€ JT0CTOBEPHOCTh M HEMTPOTUBOPEUHUBOCTH;

(GbopMyIHpOBATh 3aMPOCHI ¥ MPUMEHSThH PA3IMYHBIC METOIBI TIPU MTOUCKE U
orbope Ouonornueckor wuHbOpPMAIUK, HEOOXOAMMON IS  BBIMOJHEHUS
y4eOHBIX 3a/1a4;

pUOOpETaTh OMBIT KCIOIB30BAaHUS WH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBaTh KYyJIBTYpy AaKTHBHOTO  HCIIOJIB30BaHUS
Pa3IMYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAIbHYI0 (QOpMY MpPEACTaBICHUS
ouonornuecko wuHPOpManMU (CXeMbI, TpaQHUKH, AUATPAMMBI, TaOIHIIbI,
PUCYHKH U JIPYTOE€);

WCIIONb30BaTh HAyYHBIH S3bIK B KadeCTBE CpelICcTBAa Mpu paboTe ¢
Oouonornueckoil uHMOpMaNMEN: NPUMEHATh XHUMHUYECKHE, (U3HUECKHEe U
MaTeMaTU4YeCKUe 3HAKU U CHUMBOJBI, (popmyiibl, abOpeBHaTypy, HOMEHKIATYPY,
WCIIONB30BaTh M MPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMYECKHE  CpEICTBA
HAIJISTHOCTH;

BJaJIeTh  HAaBBIKAMHU  pPACIIO3HABAHUS W 3alUTHl  MHPOpPMAIIHH,
UH(GOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J1€ICTBUSIMH:

1) ob1enne:

OCYUIECTBIIATh KOMMYHHKAIlMM BO BceX cdepax KHU3HU, aKTUBHO
y4acTBOBaTh B JHANOre WM JUCKYCCHU IO CYIIECTBY OOCYXIaeMOHl TEMbI
(ymMeHnue 3amaBaTh  BOIIPOCHI, BBICKA3bIBaTh CYXICHHS  OTHOCHUTEIHHO
BBITIOJTHEHMSI TIPEAJIaraeMol 3aj1a4ui, YIUTHIBaTh UHTEPECHl U COTIIACOBAHHOCTH
MO3UINI IPYTHX YYACTHUKOB JUAJIOTA WM JUCKYCCHH);

pacrno3HaBaTh HeBepOaJdbHBIE CPEACTBA OOIIEHUS, TMOHUMATh 3HAYCHHE
COLIMATFHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS! KOH(IMKTHBIX CUTYaIlui,
YMETh CMATYaTh KOH(IMKTHI U BECTU MIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CTIOCOOaMU OOIIIEHUS U B3aMMOACHCTBHS, TIOHUMATh
HAMEPEHUS JPYTUX JIIOACH, TMPOSBIATh YBAXKUTEIBHOE OTHOIICHHE K
co0eceIHUKY U B KOPPEKTHOH (opMe (pOpMynHpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTHYHO HM3JaraTh CBOIO TOYKY 3PEHHS C MCIOJIH30BAaHHEM
SI3BIKOBBIX CPE/ICTB.

2) COBMECTHAS 1€ATEIbHOCTh:

MOHUMATh M MCIIOJIb30BaTh MPEUMYIIIeCTBa KOMaHIHON U HHIMBUyaTbHOU
paboThl MpU  PEUICHHUH  OMOJIOTMYECKOM  MpoOjaeMbl, 00OCHOBBIBAThH
HE0OXOMMOCTh MPUMEHEHHSI TPYIIOBBIX (HOPM B3aUMOJEHCTBUS MIPH PEIICHUN
y4ueOHOM 3a1auu;

BBIOMpATh TEMATUKy M METObl COBMECTHBIX ACUCTBUU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH Ka)I0TO UJIeHa KOJUICKTHBA,

NPUHUMATh 1€l COBMECTHOM JIEATEIbHOCTH, OPraHU30BHIBATh U
KOOPAMHUPOBATH JIECUCTBUA IO €€ HOCTHKEHHIO: COCTABIIATH IUJIaH JEUCTBUU,
pactupenensiaTh poidu ¢ y4€TOM MHEHUW yYaCTHUKOB, OOCYKIaTh pe3ybTaThl
COBMECTHOM padoThI;

OIICHMBAaTh KAa4eCTBO CBOETO BKJIAJa U KaKIOTO YYaCTHHKA KOMaHIbI B
OOIIHiA pe3ysIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE TMPOEKTHI, OLEHUBATh HUACH C TIO3WIIMH HOBH3HBI,
OPUTHHAIILHOCTH, TPAKTHYECKON 3HAYMMOCTH;

OCYIIECTBIIATh TIO3UTHBHOE CTPATETHYECKOE TMOBEIECHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISITh TBOPYECTBO U BOOOpaKEHHE, OBITh MHUITMATHBHBIM.

OgJ1ajieHHe YHUBEPCAJIbHBIMH PeryJIsiTHBHBIMH e CTBUSIMU:

1) camoopraHu3zanus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIsl BBIBICHMSI NPOOJIEM U MX
pELIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTyallMsIX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUU LIEJEBBIE U CMBICIOBBIE
YCTAaHOBKM B CBOMX JAEUCTBUSIX U MOCTYIIKAaX IO OTHOUIEHUIO K KUBOW MPUpPOJE,
CBOEMY 3/I0POBBIO U 3710POBbIO OKPYKAIOLIUX;



CaMOCTOSITEJIBHO ~ OCYLIECTBIIATh  IIO3HABATEIIBHYIO  JIESITEIBHOCTD,
BBISIBJISITH TMIPOOJIEMBI, CTaBUTh M (HOPMYTUpPOBaTh COOCTBEHHBIE 3a/laud B
00pa3oBaTeNbHON JEATENBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTaBJATh IUIAH pELIEHUS NpoOIeMbl €  yu&TOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEINOUYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYallUsM;

paclMpATh paMKd ~ y4eOHOro mpeaMeTra Ha  OCHOBE  JIMYHBIX
IIPEATIOYTEHN;

JenaTh ~ OCO3HAHHBIM  BBHIOOpP,  apryMEHTHpOBaTb  ero,  Oparb
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIH OIIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO HIMPOKOW SPYIULIMU B
pa3HbIX OOJIACTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOM OOpa3oBaTeNbHBIA U
KYJIBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTUBBI B JESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJBTATOB LIEISM;

BJIQJI€Th HABBIKAMU II03HABAaTEIbHOW pe(IEKCMU KaK OCO3HAHMS
COBEPILAEMBIX JEHCTBUI W MBICIUTENBHBIX MPOLECCOB, HX PE3YJIbTaTOB H
OCHOBaHMi1, UCIIONb30BaTh MPUEMBI pedaeKkcuu A OLIEHKU CUTyalluu, BbIOOpa
BEPHOT'O pEUICHUS;

YMETh OLICHMBATh PUCKA U CBOEBPEMEHHO IMPUHUMATh PEIIEHUS MO UX
CHUKECHHUIO;

MPUHUMATh MOTHBBI M ApPTyMEHTHl JPYIMX IpPU aHAIU3€ pPEe3yJIbTaTOB
NeSATEIbHOCTH;

3) npuHATHE Cedsl M IPYIrUX:

MpUHUMATh ceOs, MOHUMAasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

MPUHUMATh MOTHBBI M APTyMEHTHl JPYIMX IpPU aHAIU3€ pPEe3yJIbTaTOB
NeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIMOKHU;

pa3BUBaTh CHOCOOHOCTh MOHMMATh MUP C O3ULUU APYTOTO YEIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pesynbTarsl ocBoeHus mporpammbl COO mo OGuosoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cHEIUPUIECKHe [JIs1 Y4eOHOro mpeaMeTa
«buonorus» HayuHble 3HAHUS, YMEHHMSI U CIOCOOBI JCWCTBUU 1O OCBOEHHIO,
WHTEpOpETallii W NpeoOpa3oBaHUIO 3HAHWM, BHJIBI JCATEIBHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHWUSI W TPUMEHEHUIO 3HAHWM B PA3IUYHBIX YUCOHBIX
CUTyallusiX, a TaKKe B pPEaJTbHBIX J>KU3HEHHBIX CHUTYaIUSX, CBSI3aHHBIX C
Oouonorueii. B mporpamMe mpeaMeTHbIC pPe3yabTaThl MPEICTABICHBI MO TOAAM
oOyueHwusl.

[IpenmMeTHbIE pe3ynbTaThl 0CBOCHHS yueOHoro npeamera «buonorus» ¢ 10
Kaacce JOKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHWUH O MECTE W POJM OHOJIOTUU B CHUCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HAayK, B (OPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpPa W HAyYHOTO MHUPOBO33pPEHUS, O BKIaJe
POCCHIMCKMX U 3apyOeXHBIX yYEHBIX-OMOJOrOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHATBHON TPAMOTHOCTH Y€JIOBEKa JJIs PEIICHUs )KU3HEHHbBIX 3a/1a4;



YMEHHE PACKpBIBaTh COACPNKAHHE OMOIOTMUECKHX TEPMHUHOB M MOHSITHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTa0omu3M (OOMEH BEIIeCTB W MpEeBpalicHUE
SHEPruM), TOMEOoCTa3 (CaMOpPEryJsiiusi), YpPOBHEBas OpraHU3ALMS KUBBIX
CHUCTEM, CaMOBOCIPOU3BEICHHE (penponykuus), HACJIEICTBEHHOCTb,
M3MEHYHUBOCTb, POCT M Pa3BUTHE;

YMEHHE U3Jarath OHOJOTHYECKHE TEOpUu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, HEHTpalbHAs J0TMa MOJICKYJIsipHON Ouonoruu), 3akoHbl (I.
Menpens, T. Moprana, H. 1. BaBunosa) u yueHus (0 HeHTpax MHOroo0pasus u
MIPOUCXOXKICHUS KyJIbTypHbIX pacTtenuil H. 1. BaBuiona), onpenensiTe rpaHULIbI
UX IPUMEHHMOCTH K KMBBIM CHCTEMAM,;

YMEHUE BIAJETh METOJIaMHA HAYYHOI'O MMO3HAHMS B OMOJIOTHH: HAOIIOIECHUE
Y OMMCAHUE )KUBBIX CUCTEM, ITPOLIECCOB U SABJICHUI, OpraHu3alis U IpOBEICHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIABMKEHUE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKIY HMCCIEIyEeMbIMH BEIMYUHAMH, OOBSICHEHHE MOIYYECHHBIX
PE3yJbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUNA U 3aKOHOB, YMEHUE
JIeJaTh BBIBO/IBI HA OCHOBAHMH IOTYYEHHBIX PE3YJIbTATOB;

YMEHUE BbIICIATh CYIIECTBEHHbIE MPU3HAKUA BUPYCOB, KJIETOK MPOKAPHOT
U 3YKApUOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEUIECTB U MPEBPAIICHHS SHEPTUU B KIIETKE, (POTOCHUHTE3A,
IJJACTUYECKOTO M HHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHUTO3a, Meio3a,
OIUIOIOTBOPEHHUSA, PA3MHOXKEHUS, WHIUBUIYAIbHOIO pa3BUTUS OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSTD MOITYyUYEHHBIE 3HAHUSA ISl O0BSICHEHUS OUOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUU, JIJIS1 IPUHATHS TPAKTUYECKUX PELIEHUN B TOBCEIHEBHOM
AKU3HU C LETbl0 olecriedeHus: Oe30MacCHOCTH CBOET0 30POBbS U 310POBbS
OKpYXAalolUX JIIOAEH, COOJIONEHUST HOPM TIPaMOTHOTO TOBEACHUS B
OKpY>Karoliel NpUpoaHON cpesie, MOHUMAaHUE HEOOXOAMMOCTH HCIOJIb30BAHUS
JOCTH)KEHU COBPEMEHHOM OUOJOTUU M OUMOTEXHOJOTHUN MJi PallMOHAIBHOTO
MPUPOAOIIONIb30BAHMS;

YMEHHUE pellaTh »JJIEMEHTAPHbIE TE€HETUYECKHE 3aJayd Ha MOHO- U
OUTHOPUIHOE CKpPEIIMBAHKE, CLEIUIEHHOE HACJEeIOBaHUE, COCTAaBISATh CXEMBbI
MOHOTHOPHUIHOTO CKPEIIMBaHUS JJI MPEICKa3aHusl HacaeI0BaHUs IPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATH Ja0OpAaTOPHBIE U MpPaKTHUECKUE paldoThl, COOIIOAAThH
npaBuiia npu padboTe ¢ ydeOHbIM U 1a00PaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKU OLEHUBATh U HWHTEPHPETUPOBATh HHPOPMAIUIO
OMOJIOTUYECKOTO COAEpKaHUsA, BKIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HMCTOYHUKOB (CpeAcTBa MaccoBOM  uHGMOpMalMM, Hay4dHO-
NOMYJISIPHBIE MaTepUalibl), STUYECKUE aCHEKThl COBPEMEHHBIX MCCIIEIOBAHUN B
OMOJOTUHU, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHUE CO03/aBaTb COOCTBEHHbIE IMHUCHMEHHBIE U YCTHBIE COOOIICHMS,
0000111251 OMOJIOTHYECKYI0 HH(DOPMAIIUIO U3 HECKOJIIBKUX UCTOUHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN arrapar OMOJIOTHH.

[IpenmeTHbIE pe3yabTaThl 0CBOCHUS yueOHOro npeamera «buonorus» ¢ 11
KJacce NOJKHbI OTPaXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUM O MeCTe€ M pPOJM OHOJIOTUU B CHUCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOM
€CTECTBCHHO-HAyYHOW KapTHUHBI MUPa U HAyYHOIO MHUPOBO33PEHUS, O BKIAJE
POCCUUCKHX U 3apyOeKHBIX YUYCHBIX-OMOJIOTOB B pa3BUTHE OHUOJOTHUH,
(GYHKIIMOHANBHON IPAMOTHOCTH YeJIOBEKa ISl pELICHUs dKU3HEHHbIX 3a7ay;



YMEHHE PACKpBIBaTh COACPKAHHE OMOIOTMUECKHX TEPMHUHOB M MOHSITHIA:
BHUJI, TIOMyJSAIUs, TeHO(GOHA, DSBOJIONUS, MABWXKYIUE CWIbI ((haKTOphI)
ABOJTIOLINH, MPUCIIOCOOJICHHOCTh OpPTaHU3MOB, BHUJ1000pa30BaHuE,
HKOJIOTHYECKHE (DAKTOPBI, SKOCUCTEMA, MTPOAYLIEHThI, KOHCYMEHTBI, PEAYLIEHTHI,
IIENM TTMTaHUs, SKOJIOTHYECKas MIpaMuia, OMoreonenos, onocdepa;

YMEHUE H3JIaraTb OMOJOTMYECKHE TEOopur (3BONIOLUOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKasi TEOPHsl SBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogsimeBoro cxoacrBa K. M. bapa, uepenoBanus IaBHbIX HalpaBlI€HUN U
myTeit aBomonmu A. H. CeseprioBa, yuenus o 6uocdepe B. W. Bepraackoro),
OTIPEIETATh TPAHUIIBI MX TPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHUE BIAJETh METOJIaMHA HAyYHOT'O MMO3HAHMS B OMOJIOTMH: HAOIIOIECHUE
Y OTMHCaHNE )KUBBIX CHCTEM, IIPOIIECCOB U SIBIICHUI, OpraHU3aIus U MPOBEICHNE
OMOJIOrMYeCKOTO  JKCIIEPUMEHTa,  BBIABI)KCHHWE  THIOTE3bI,  BBIABICHHUE
3aBHCHMOCTH MEXIY HCCIIETyeMbIMH BEIMYMHAMH, OOBSICHEHHE IOIYYECHHBIX
pE3yIbTAaTOB, MCIOIB30BAaHHBIX HAYYHBIX MOHSITHI, TEOPUH M 3aKOHOB, YMEHHE
JieNIaTh BBIBOJIBI HA OCHOBAHUY TTOMYYEHHBIX PE3yJbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYNALWNA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTreOlIEHO30B M 3KOCHUCTEM, OCOOCHHOCTH MPOLECCOB: HACIEACTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOTO otbopa, BUJI000pa30BaHus,
MIPUCHIOCOOJIEHHOCTH OPraHU3MOB, ACHCTBUS 3KOJIOTMYECKUX (DaKTOpPOB Ha
OpraHM3MBbl, TIEPEHOCa BEIIECTB W TMOTOKa DHEPIMA B OSKOCHUCTEMAX,
aHTPOTIOTEHHBIX M3MEHEHHUH B JKOCHUCTEMaX CBOEM MECTHOCTH, KPYTrOoBOpOTa
BEIECTB U OMOTEOXMMUYECKUX IIUKIIOB B Ouocdepe;

YMEHHE MPUMEHSTH TOTYUYSHHBIE 3HAHUS I OOBICHEHUST OMOIOTHUECKIX
IIPOLIECCOB U SIBJICHUU, JIJIS1 IPUHATHS TPAKTUYECKUX PELIEHUI B ITOBCEIHEBHOM
XKU3HU C LEJbl0 olecrieyeHus: 0e30MacCHOCTH CBOETo 30POBbS U 310POBbs
OKpYXalolUX JIIOAeH, COOMIONEeHUs HOPM TPaMOTHOTO TOBEACHHUS B
OKpY>Karolel NpUpoaHON cpeje, MOHUMAaHUE HEOOXOAMMOCTH HCIOJIb30BAHUS
JTOCTHXKEHUU COBPEMEHHOU onosorun IS PALMOHAIILHOTO
MPUPOAOIIONIb30BAHMS;

YMEHHUE pellaTh JJIEMEHTapHble OHOJOTMYECKHe 3aJaud, COCTaBJISATh
CXEMBbI MIEPEHOCA BEILIECTB M SHEPTHH B DKOCUCTEMAX (LIEMH MUTAHUS);

YMEHHUE BBINONHATH JA0OPATOPHBIE U MPAaKTHUYECKUE paldOoThl, COOIIOAAThH
npaBuiia Mpu padboTre ¢ ydeOHBIM U JIa0OpaTOpHLIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OIEHWBaTh M HWHTEPIPETUPOBATh HH(MOPMAIINIO
OMOJIOTUYECKOTO COAEpKaHUsA, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HWCTOYHHKOB (CpPEeACTBA MaccoBOM WHGOpMAIMK, HAyYHO-
NOMyJSIpHBIE ~ MaTepuaibl), paccMarpuBarh MIOOANBHBIE SKOJOTUYECKHE
poOJIEeMbI COBPEMEHHOCTH, (OPMHUPOBATH 11O OTHOIICHUIO K HUM COOCTBEHHYIO
NO3ULHIO;

YMEHHE CO37aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000111251 OMOJIOTHYECKYI0 HH(DOPMAIIUIO U3 HECKOJIIBKUX UCTOYHUKOB, TPAMOTHO
VICTI0JIB30BaTh ITOHSTUHHBIN amnrapar OuoJI0rUu.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HauMeHoBaHuUe KoanuecTBo yacoB
Ne DJIeKTPOHHbIe (LU (POBHIE)
pa3aeioB H TeM KonTpoabHble IIpakTH4eckue
n/n Bcero oOpa3oBare/ibHbIE pecypcChl
NPOrpamMMbl padoThI padoThI
bubaunorexa IIOK
1 b
HOJIOTHIA KAk HayKa 2 https://m.edsoo.ru/7f41c292
9 ’KuBEIe CHCTEMBI U X ) 1 bubaunorexa IIOK
OpraHu3aius https://m.edsoo.ru/7f41c292
3 XUMHUYECKHUH COCTaB U 8 ’ bubmuoreka [IOK
CTPOEHUE KIIETKU https://m.edso00.ru/7f41c292
4 KusnenearenbHOCTD 6 5 bu6mmoreka [IOK
KIIETKHA https://m.edsoo.ru/7f41c292
Pa3smuoxxenue u
5 WHIABHAAYaJIbHOE 5 bubmmorexa TIOK
FHBIALY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencTBeHHOCTE U
6 U3MEHYUBOCTD 8 3 bubmorexa LHOK
https://m.edsoo.ru/7f41c292
OpraHu3MOB
7 Cenexuust OpraHu3MoB. 3 bubnuorexa HOK
OCHOBBI OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
butmoreka IIOK
8 P
C3CPBHOC BpeMA 1 https://m.edsoo0.ru/7f41¢c292
OBIIEE KOJIMYECTBO 35 8



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

YACOB 110 ITPOI'PAMME




11 KJIACC

HaunmMmeHoOBaHme Koun4yecTBo yacoB
Ne DJIeKTpPOHHbIe (LM (POBHIE)
pa3aeioB H TeM KonTpoiabHbie IIpakTHYeckue
n/n Bcero o0pa3oBare/ibHbIE PecypcChl
NporpamMmbl padoThI padoTbl
1 OBOMIOLIMOHHAS 9 1 bu6mmoreka [JOK
OmoIorus https://m.edsoo.ru/7f41cc74
Bosuuknosenune u
2 a3BUTHE KU3HU 9 1 2 bubmorexa [IOK
p https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmsl 1
3 OKDYIKAIOLIAS 5 1 1 bubmmoteka IIOK
py t https://m.edsoo.ru/7f41cc74
cpena
Coo01iecTBa 1
4 3KOJ'IOLII“II/I‘IGCKI/IC 9 1 1 bubmmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bubmumoteka IHOK
5 P
C3CPBHOC BpeMA 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB IIO 34 3 5

I[TPOTPAMME



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




ITOYPOYHOE IINTAHUPOBAHUE

10 KJTACC

Ne i/ Tema ypoka

Koan4yecTBo yacoB

yleKTpOHHBbIE U (pPOBbIE
o0pa3oBaTe/ibHbIE pecypchl

Kontpoabnsie | IIpakTnuyeckue
Bcero
padoTsI padoTsI
bubaunorexa IIOK
buosorus B cucreme
1 HavK 1 https://m.edso0.ru/863e6122
Y https://m.edsoo.ru/863e632a
Metonnl mo3Hanus
JKUBOM IIPUPOJBI.
[TpakTrueckas pabota
2 Ne 1 «Mcnons3oBanue 1 1 bu6mmoteka IIOK
pa3IUYHBIX METOIOB https://m.eds00.ru/863e6122
MIpU U3yYECHHUH
OHMOJIOTHYECKUX
00BLEKTOBY
buonornyeckue
3 CHUCTEMEBIL, IPOLIECCHI U 1 bubmorexa I1OK
- POt https://m.eds00.ru/863e6564
WX U3yYeHHE
XUMHUYECKHU COCTaB
4 etk Boxa i 1 butmmoreka IIOK
» 2O/ https://m.edso0.ru/863e674e
MUHEpaIbHBIE COJIH
5 benku. Cocras u 1 bubmuoreka [IOK



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

cTpoeHue OeIKoB

https://m.edso00.ru/863e6b72

VYrieBoxabl. JInnmuasl

bubmnoreka [IOK
https://m.edso00.ru/863e6870

Hyxiiennosslie
KUCIOThL. ATD
KontponrsHas pabora
Nel

bu6mmoreka IIOK
https://m.edso0.ru/863e6d5c

Uctopus u meToabl
M3Y4YCHUS KIIETKHU.
Kiterounas teopus

bubaunorexa IIOK
https://m.edso00.ru/863e6e88

Knerka xak nemnoctHas
JKHBas1 CUCTEMa

10

Crpoenue
AYKapUOTUYECKOU
KJIETKH.
[TpaxkTrueckas pabora
Ne 2«3yuenue
CTPOEHHUS KIIETOK
pacTeHui, KUBOTHBIX,
rpuboB U OakTepuit
M0l MUKPOCKOTIOM Ha
TOTOBBIX
MHUKpOnpenaparax u
WX OTMCaHUE)»

bu6mmoreka [JOK
https://m.edso0.ru/863e6ff0
https://m.edso00.ru/863e716¢

11

OOMEH BelIeCTB WU
MeTa00JIN3M

bu6mmoreka IIOK
https://m.eds00.ru/863e766¢



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

DepMEHTBI —
OMOJIOTUYECKUE
KaTaJIn3aTophl.
[TpakTuueckas pabota
No 3 «M3yuenue

bubmnoreka [IOK

12 KaTaJIuTHYCCKOU https://m.edso0.ru/863e6b72
aKTUBHOCTH
¢depMeHTOB (Ha
MIpUMEpE aMIIIa3bI
WJIM KaTajaas3bl)»
13 doTtocunTeE3. bu6mmoreka [JOK
XeMOCHHTE3 https://m.edso0.ru/863e7c98
14 DHepreTU4eCcKui bubmmoteka [IOK
oOMeH https://m.edso0.ru/863e7aae
JKu3HeHHBIN UK
KJeTKU. [lenenue
KJETKU. MUTO3.
[TpakTrueckas pabota
15 Ne 4 «HaOmroneuue bubmnorexa ITOK
https://m.edsoo.ru/863e7dc4
MHTO3a B KJIETKaxX
KOHYHKA KOpeIKa
JyKa Ha TOTOBBIX
MUKpOIIpenaparax»
buocunTe3 Genka.
16 Peakrus MaTpudaHOTO bubmorexa [IOK
https://m.edso0.ru/863e796e
CHHTE3a
17 Tpaucnsuus — bubmoreka [IOK



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

onocunTes OeKa.

https://m.edso00.ru/863e796e

18 Hexkierounsie ¢hopMbl bubnuorexa HOK
JKU3HU — BUPYCHI https://m.eds00.ru/863e7540
bubmuoreka [IOK
DOpMBI pa3sMHOKEHUS
19 ODFAHIAMOE https://m.eds00.ru/863e81b6
p https://m.edsoo.ru/863e831e
. bubmuoreka [IOK
20 | M
eHos https://m.edso0o.ru/863e7f4a
O6pazoBanue u
pa3BUTHE TIOJIOBBIX
KJIETOK.
OrmooTBOpEHNE.
21 | Tlpaktuueckas pabora bubmmorexa [JOK
P P https://m.edso0.ru/863e81b6
Ne 5 «M3yuenue
CTPOEHHUS TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»

99 NunuBuayansHOE bubmmoteka IIOK
pa3BUTHE OPraHU3MOB https://m.edso0.ru/863e8436
I'eneTnka — Hayka o

23 | HACIeICTBEHHOCTH H bubmmorexa [JOK

https://m.eds00.ru/863e86f2
MU3MEHYHUBOCTH
3aKOHOMEPHOCTH
HaCJIeI0BaHUS
o4 | wpmsHaxos bubmmorexa [IOK
P ] https://m.eds00.ru/863e8878
MounorubpunHnoe

CKpCILMBAaHUE



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
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

25

Jurubpunnoe
CKpelIuBaHue. 3aKOH
HE3aBUCHMOTO
HaCJICIOBaHUS
NPU3HAKOB

bu6mmoreka IIOK
https://m.edso0.ru/863e89a4

26

Cuennensoe
HaCJIeJIOBaHUE
MPU3HAKOB.
[TpakTuueckas pabota
Neo 6 «3yuenue
pe3yabTaToB
MOHOTHOPHUAHOTO U
JTUTHOPUTHOTO
CKPEIMBAHUS Y
Tpo30UIITBI HA
TOTOBBIX
MHUKpOIpenaparax»

bubmuoreka [IOK
https://m.edso00.ru/863e8c60

27

I'enernka moma.
Hacnenosanue
IIPU3HAKOB,
CIICTIJICHHBIX C ITOJIOM

bubmoreka [IOK
https://m.edso0.ru/863e8c60

28

N3MeHuUnBOCTE.
Henacnencrsennas
W3MEHYUBOCTb.
[TpakTrueckas pabota
Ne 7. N3yuenue
MOIU(PUKAITMOHHOM

bubmoreka [IOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

W3MECHYHBOCTHU,
MOCTPOCHHE
BapHaIMOHHOTO psia
Y BapUAIIMOHHOMN
KPHUBOI»

29

Hacnencreennas
W3MEHYUBOCTb.
[IpakTruueckas pabora
Ne 8. «Ananms
MyTalun y
JIpO30(UIIBI HA
TOTOBEIX
MHUKpOIIpenaparax»

bubmuoreka [IOK
https://m.edsoo.ru/863e8efe

30

T'eHeTnka dyenoBeka

bu6mmoreka [JOK
https://m.edso0.ru/863e8d78

31

Pe3sepBHBII ypOK.
O00011eHME 110 TEME
«HacmencTBeHHOCTD B
W3MEHYUBOCTD
OpraHU3MOB)

32

Cenexknus Kak Hayka u
nporecc

butmoreka IIOK
https://m.edso0.ru/863e9214

33

Metons! 1
JIOCTHIKEHUS
CENIEKIIMN PACTCHHUI 1
JKHBOTHEIX.
Kontponbhas pabota

bubmoreka [IOK
https://m.edso0.ru/863e9214



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

Ne3

34 buorexHomorus kak 1 bubnmoreka [IOK
OTpacilb IPOU3BOACTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO
YACOB I1O0 34 8

I[TPOTPAMME



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

11 KJIACC

Ne i/ Tema ypoka

Koaun4yecTBo yacoB

DJIeKTPOHHbIE HH(POBbIE
o0pa3oBare/ibHbIe pecypchl

Kontpoasnsie | IIpakTnuyeckue
Bcero
padoTbI padoTbI

1 DBOJIIOLIUS X METOLI €€ 1 bu6mmoreka [JOK
H3y4YeHUs https://m.edso0o.ru/863ea20e

5 Hcropus pa3sutus 1 bubnuoreka [IOK
MIPEACTABICHUI 00 YBOJIIOIIHI https://m.edso00.ru/863e9570

bu6mmoreka [JOK
M

3 HKpOIBOIIOTHIA ! https://m.edsoo.ru/863e9cle
[Tomynsauus Kak aneMeHTapHast
€IMHULIA BUJA U SBOJIIOLINH.

4 [IpaxTrueckas padota Ne 1 1 1 bubnuorexa LHOK
«CpaBHeHUE BHJIOB T10 https://m.edso00.ru/863e99c6
MOpP(OJIOTHUECKOMY
KPUTEPUIO»

BIKYIIIE CHJIBI
5 ilaneMZ}Illia HbIEe (DAKTOPHI) 1 Bubmmorexa LIOK
P P https://m.edso0o.ru/863e9da4
9BOJIIOLINU

6 EctectBennslit oT60p U €ro 1 bubnuoreka [IOK
(bopMbI https://m.eds00.ru/863e9ed0

7 Pesynbrarel 3Botonnu: 1 1 bubmmoreka [IOK
MPUCTIOCOOTIEHHOCTh https://m.edsoo.ru/863e9fde



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

OpraHU3MOB U
BUI000pa3oBaHue.
[IpakTuueckas padora No 2
«Omnucanue
MIPUCTIOCOOICHHOCTH
opraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepay

HaHpaBJ’IeHI/Iﬂ " IyTHu

8 MakposBomonu. Kontponsnas butumorexa TIOK
p ' p https://m.edsoo.ru/863e9cle
pabota Nel
9 HeoOparumMocTs 3BOMIOIIMN
10 WcTopus xu3Hu Ha 3emiie U
METO/IBI €€ N3YUYECHHUS
1 ['unoressl mpoucxoXkaeHNS bubnuoreka [IOK
KU3HU Ha 3emiie https://m.edso0o.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMJie 1o bubmuoreka [IOK
9pam U epUoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl YBOJIIOINH
PaCTHTENHHOTO U YKUBOTHOTO
13 | Mupa. [IpakTuyeckas padora bubnuoreka [IOK
Neo 3 «M3yuenue uckonaempix https://m.edsoo.ru/863ea8bc
OCTAaTKOB PaCTEHUU U
YKUBOTHBIX B KOJUTCKITHSIX)
14 CoBpeMeHHas cuctema bubmmoreka [IOK
OpPraHn4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 | DOBomrorus yeaoBeka bubmuoreka [IOK



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

(anTpormnorenes)

https://m.edsoo.ru/863eac2c

16

JIBrokymme cuiibl ((hakTopsl)
anTponorenesa.KonrpoiabHas
pabota No2

bubmuoreka [IOK
https://m.edsoo.ru/863ead44

17

OCHOBHEBIE CTaJuH 3BOJJIIOIIMHA
YCJIIOBCKaA

18

YenoBeueckue pachbl 1
INPpUPOAHBIC adallTalluu
YCJIIOBCKaA

bubaunorexa IIOK
https://m.edsoo.ru/863eaea?2

19

PesepBHrlil ypok. O6o0meHme
1o Teme «BO3HUKHOBEHHE U
pa3BUTHE KU3HU HA 3eMIIe»

20

DKoJIOTHs KaK HayKa

21

Cpensl oouTanus u
JKOJIOTHYECKHUE (PaKTOPBI

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec

22

AGuoTtnueckue GpakTopsbl.
ITpaktrnyeckas padora Ne 4.
«Mopdonoruueckue
O0COOEHHOCTH pacTEeHUH U3
Pa3HBIX MECT OOUTAHHS.
«BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCay

bu6mmoreka IIOK
https://m.edso0.ru/863eb10e

23

buotnyeckue hakTopsl

butmoreka IIOK
https://m.edso0.ru/863eb348

24

DKOJOTHUECKUE
XapaKTePUCTUKU TOIMYJISILINH.



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

[Ipaktuyeckas padora Ne 5
«IToncyér nmnoTHOCTH
MOMYJIALUN Pa3HBIX BUIOB
pacTeHui»

Coo01iecTBa OpraHu3MoB — bubmmoreka [IOK
25
OHOIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubmuoreka [IOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MOKa3aTeNH
97 SKOCHUCTEMBI. JKOJIOTUUECKUE bubmuoreka [IOK
nupamuel. CBOMCTBA https://m.edsoo.ru/863eb5fa
skocucreM. CyKieccust
28 | IlpupomHble SKOCUCTEMBI
29 | AHTpONOreHHbIE 3KOCHUCTEMBI.
30 buocdepa — mobanpHas bubnuoreka [IOK
’KOcHUcTEMA 3EMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH bubmmoteka [IOK
CYIIIECTBOBaHMS OHOChEPHI https://m.edso0.ru/863ebd16
YenoBeuecTBO B Onocdepe
32
3emun
CocymiecTBoBaHUE TPUPOABI U
i PHPOA BuGmnorexa [OK
33 | uenoseuectBa.KoHTpOIBHHAS
https://m.edsoo.ru/863ebale
pabota Ne3
PesepBubIil ypok. O600meHe
34 | Ttemsl «CooOiiecTBa u

OKOJIOTHYCCKHUE CUCTEMBD)



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

OBLIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YUEHHUKA
* buonorus / Ilaceunuk B.B., Kamenckuit A.A., Pyoros A.M. u npyrue /Ilox
pen. [laceunuka B.B., Akiinonepnoe obmectBo «3narenpcTBo

«HpOCBCHICHHC»

METOIUYECKUE MATEPUAJIBI JJJISA YUYUTEJIA

A.JO.Nonnera. A.B.Toprayos. buonorus B cxemax u Tabnuiax 9dKCMO
Mockaa. 2012 r

I'. N. JIepuep. buonorus. [Tonuelii cipaBouHuk a1t moaArotoBku Kk E I' 3. M.
Actpens 2012 T

[otoBumcs k EI'D. O6mas 6uonorust M [Ipoda 2012 ¢

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. Obmas 6uonorus. KoHTpoiasHbIE H3MEepUTENbHBIE MaTepuaisl M
IIpocsemienue 2012 r

N.P. MyxamemxanoB. Mactepckasi yuutens « TecTbl, 3a4€Thl, OJUIIOTPOCHI
10-11 xmace» M «BAKO» 2007 r

Oo6mrast ouonorusi: YueOnuk / [log pen. Koncrantunosa B.M.. - M.:
Academia, 2018. - 704 c.

Bopontos, H.H. buomorus. O6mas 6uonorust. 10-11 kmaccel: YueOHHK 1
o0meobpaszoBaTenbHBIX yupexaenuii: bazoserit yposens / H.H. Bopontios. -
M.: IIpocs., 2022. - 304 c.

Henima-Cuonnnkas, M.A. O01mas u canutapHas MUKpOOHOJIOTHS ¢ TEXHUKON
MUKpPOOHOJIOTUYECKUX HCCenoBaHmi: Yuebnoe nocodue / M.A. [leima-
Cuonunkas. - CI10.: JIans, 2022. - 588 c.

3axapos, B.b. Pabouas terpanp nmo obmieit 6uonoruu: 10-11 xmacce: k:



YueOnuky B.b. 3axapoBa, A.I. Myctaduna, B.. CuBornazosa, H.M.
Yepuosoit "O6mas 6monorus. 10-11 kmacc" / B.b. 3axapos, E.T. 3axaposa,
A /1. Kynaes, B.1. CuBomasos. - M.: Ok3ameHn, 2. - 157 C.

T A JloBkoga. [TonroroBka k onumnuagam no o6uonoruu 8-11 kmaccos. M

Avipuc-nipecc 2011

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET

1. IlpoexT «Bcst Ononmorusi» http://www.ebio.ru/index-1.html

2. buonorwus. Dnexkrponnsbiii yaeonuk http://biologylib.ru/catalog/

3. buonorus. Ccpuiku Ha caidThl o Ononoruu http://biologylib.ru/catalog/

4. BupryansHas oOpa3oBatenbHas 1adboparopus http://www.virtulab.net

5. UnaTepuet ypok https://interneturok.ru/

6. 5l uny Ha ypok Omonoruu http://bio.1september.ru/urok/

7. CoBpemeHHbIe ypoku Ouomnoruw http://biology-online.ru/

8. UndopmaiinoHHO-cIipaBOUYHbIN pecypc mo ouonoruu http://www.cellbiol.ru/
9. buonoruyeckuit cioBaph oH-NaiH http://www.bioword.narod.ru/

10. IpeBHue nckonaemsble kuBoTHBIE http://biodat.ru/

11. buonorudeckuii katanor http://www.ancientbeasts.ru/

12. 3oonorust ans yuutens http://www .Szaklepok.ru/

13. Duanuknonenus ¢aopsl u payns! http://faunaflora.ru/39/
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