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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmsbl 1Mo OMOJOTUU TEOPETUUYECKYIO OCHOBY IS
OTIpe/ieNIeHUs] MOAXO0/I0B K (HOPMUPOBAHUIO COJIEpKaHUs Y4eOHOTO MpeaMera
«buonorus» cocraBunM: KoHuenrtyaibHbele nosiokeHuss DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, COJEp>KaHUs, PE3yJbTaToB OOy4YeHUS W
TpeOOBaHMI K YpPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB, MOJIOKEHHUS 00 OOIIMX
HeIsIX W NPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero obmiero oOpazoBanusi B Poccuiickoit ®Denepanuu, a Takxke
MOJIOKEHUS O criennduke Ouonornu, e€ 3HaYeHUH B TIO3HAHUU YKUBOU MPUPO/IBI
U o0ecrneueHUH CYIIECTBOBAHUSA ueloBedeckoro oobmectBa. CoriacHo
Ha3BaHHBIM TOJIOKEHUSIM, OIpPEAENIEHbl OCHOBHbIE (DYHKIMHM MPOTPAMMBI IO
OuoJioruu u e€ CTPyKTypa.

[Iporpamma mo Ouosioruu Aa€T TpEeACTaBICHHE O MeNsIX, o0 oOmen
cTpaTrernu OOy4YEeHHs, BOCIHTAHUS W Pa3BUTHSA OOYYAIOIIMXCS CpPEICTBAMHU
yueObHoro mnpenmera «buonorus», omnpenenser o00sA3aTeIbHOE NPEIMETHOE
COJIEp)KaHue, €ro CTPYKTypy, paclpeielieHue M0 pas3aeaaM U Temawm,
PEKOMEHYEMYIO IOCJIEI0BATEIbHOCTh H3YYEHUs Y4YeOHOro Marepuana ¢
y4€TOM  MEXIIPEIMETHBIX W  BHYTPHUIPEAMETHBIX  CBSI3€H,  JIOTUKU
00pa30BaTeNbHOrO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

B nmporpamme mno OHOJOrMM TakKe YYWUTHIBAIOTCA TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM M MHPEIMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMHUPOBAHMU OCHOBHBIX BHJOB Y4E€OHO-TIO3HABATEIHbHON
NeATEeIbHOCTU/Y4eOHbIX JEeUCTBUN OO0YyYaromMXCsl MO OCBOEHHUIO COJIEPKAHUS
OHMOJI0rHYecKOro o0pa3zoBaHusl.

B mporpamme mno Ouomorumm (10—11 xkmaccel, ©6a30BBI ypOBEHB)
peain30BaH MPUHIUI MPEEMCTBEHHOCTH B W3Y4YEHUH OHOJIOTHH, Oimaromaps
yeMy B HEH MpocMaTpuBaeTCsi HamNpaBICHHOCTh HA pa3BUTHE 3HAHHA,
CBSA3aHHBIX C (OPMUPOBAHHEM €CTECTBEHHO-HAy4YHOI'O MHPOBO33PEHUS,
[EHHOCTHBIX  OpPUEHTAlMA  JMYHOCTH,  HKOJIOTUYECKOTO  MBIIICHUS,
NpPEICTaBICHUNA O 300pOBOM 00pa3e >XKU3HHM M OEpEeKHBIM OTHOIIEHHEM K
OKpyXawumen npupoaHo cpeae. Ilostomy Hapsigy ¢ U3y4YEHUEM
001IEOMOIOTUYECKUX TEOpHM, a TaKKe 3HAHUUW O CTPOEHUU MKUBBIX CHCTEM
pa3HOT0 paHra M CYIIHOCTH OCHOBHBIX NPOTEKAIOUIMX B HHUX IPOILIECCOB B
nporpaMMe Mo OHOJIOTUH YJIEJI€HO BHHMaHWE HMCMOJIb30BAHUIO MOJYyYEHHBIX
3HAaHWW B TIOBCEIHEBHOM JKMU3HM IS PEIICHUS IPUKIIATHBIX 33134, B TOM YHCIIE:
npopUIaKTUKKA ~ HACIHEACTBEHHBIX  3a00JE€BaHUW  YEJIOBEKa,  MEIUKO-
TCeHETUYECKOTO KOHCYJIbTHPOBAHUS, 00OCHOBaHUS IKOJIOTUYECKU
1[eJ1eco00pa3HOro MOBEACHUSA B OKPY’KAIOLIEH MPUPOAHON cpene, aHalu3a



BIIMSIHUS XO3AMCTBEHHOW JEATEIbHOCTH YEJIOBEKA HA COCTOSHUE MPUPOJIHBIX U
HUCKYCCTBEHHBIX  JKOCHCTEM.  YCWIEHHE BHHMMaHUS K  MPUKIATHON
HampaBJICHHOCTH  y4yeOHoro  mpeamera  «buosjorus»  MpoAMKTOBaHO
HEO0OXOIMMOCTBIO 00ECIIeYeHUsl YCIOBHUM I pelIeHUs] OJIHON W3 aKTyaJlbHBIX
3a/a4 IIKOJBHOTO OMOJOTHMYECKOro OOpa3oBaHMs, KOTOpas Mpearoaraet
(dopMupoBaHre y 00ydarouxcsi CIOCOOHOCTH aIaliTUPOBATHCS K M3MEHEHUSIM
JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpeaHero oOuiero oOpa3oBaHHUsl 3aHUMAET BAXKHOE
mecto. OHa obecrieunBaeT GOpMHUPOBAHUE Y OOYUAIOIIUXCS MPEACTABICHUMN O
Hay4YHOU KapTHHE MHUpa, paclIupseT U 0000IIAeT 3HaHUS O )KUBOU MPUPOE, €€
OTJINYUTEINIBHBIX MPHU3HAKAX — YPOBHEBOM OPraHU3ALMU U JBOJIOLMH, CO3MAET
yCIIOBUSA  JUISi: TIO3HAHUS 3aKOHOB JKMBOM  MPUPOJIBI, (PopMUpOBaHUS
(PYHKIIMOHAJIBHONW TPaMOTHOCTH, HABBIKOB 370POBOrO0 M Oe30macHOro obpasa
KU3HHU, HKOJOTMYECKOTO MBIIUICHHS,, LEHHOCTHOTO OTHOILIEHHUS K YKUBOH
MIPUPOJIE U YETIOBEKY.

bonpmioe  3HaueHwe ~ OWONIOTMS  MMEET  Takke JUId  PElICHUS
BOCIMTATEIbHBIX M pPa3BUBAIOIIMX 3a7ad CpeIHero oOuero oOpa3oBaHHs,
couuanu3anuu odyvaromuxcs. M3ydeHue OHOJIOrMM 00€CIeYrBaEeT yCIOBUS
TUIS (dbopMHpOBaHUs MHTEJUIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX u
MH()OPMAIIMOHHBIX  HABBIKOB, 3CTETUYECKOM  KYJbTYpPhl, CIHOCOOCTBYET
UHTErpalii OMOJIOTUYECKUX 3HAHUM C MPEACTaBICHUAMU U3 JPYTUX Y4eOHBIX
OpeaIMEeTOB, B 4YacTHOCTH, (QU3MKM, XuUMHU U Treorpaduu. Ha3BanHble
MOJIOKEHUSI O MpeAHa3HAueHWHU y4yeOHoro mpeamera «buonorus» coctaBuin
OCHOBY JUIsl OMNpPENENECHHS MOJIXO0J0B K OTOOpY W CTPYKTYPHUPOBAHHUIO €O
coJiep KaHusl, NPEICTaBIEHHOTO B TporpaMmme o OMOJIOTHH.

OTt60p conepsxkanus yueOHOTO npeamera «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3ULUN KyJIbTYpOCOOOPAa3HOTO MOAX0AA, B COOTBETCTBUH C
KOTOPbIM O0ydYarouuecs: JOJKHbI OCBOMTH 3HAHUS M YMEHMsI, 3HAUUMBbIE IS
dbopmupoBaHus OO0IIEH KyJIbTYpbl, OMNPEACISIONIME aJIeKBAaTHOE IIOBEJICHUE
YeJIoBeKa B OKPY Karolel MpUpPOAHON cpelie, BOCTpeOOBaHHbBIC B TTOBCEIHEBHOM
KU3HU U MIPAKTHUECKOH JesTenbHOCcTH. Ocoboe MECTO B ATOW CHUCTEME 3HaHUH
3aHMMAIOT  3JIEMEHTBl  COAEpP)KaHUsA, KOTOpBIE CIYXKaT OCHOBOM U
dbopMupoBaHUsS TPEACTABICHUA O COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHE MHUpPA U LEHHOCTHBIX OPHUEHTAIUSAX JUYHOCTH, CIHOCOOCTBYIOUIUX
TyMaHH3aIluyi OMOJIOTUYECKOT0 00pa3oBaHUsI.

CrpykTrypupoBaHHe coAepxaHus y4eOHOTro maTepuana B Mporpamme Io
OMOJIOTHH OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAUEHHUs 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KMBOU MPUPOJIbI, O €€ YPOBHEBON OpraHU3alNU
U SBOJIOUMU. B COOTBETCTBMM € 3THUM B CTPYKType Y4e€OHOTO MpeameTa



«buonorus» BbIICIECHBI CIENYIONINE COAEpKATENIbHbIC JIMHUU: «buosorus kak
Hayka. MeToJibl Hay4yHOTo Mo3HaHus», «KieTka kak Ouosiorudeckasi CUCTeEMay,
«Opranu3m kak Ouosiornueckass cucremay, «CucreMa uU MHOrooopasue
OPraHUYECKOTO MHPa», «IBOJIOIUSA KUBOU NPUPOIBD, «IKOCUCTEMBI H
MPUCYIIUE UM 3aKOHOMEPHOCTI.

Lenp n3ydenust yuebHoro mpenmera «buonorus» Ha 6a30BOM ypoBHE —
OBJIAJICHUE OOYYaIOIUMHKCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAIBHON
OpraHu3allid >KUBBIX CHCTEM pa3HOr0 paHra W MPUOOPETEHHE YMEHH
UCIIOJIb30BaTh 3TU 3HAHUA JJIA TPAMOTHBIX JIEWCTBUM B OTHOIIEHUH OOBEKTOB
KUBOU TIPUPOJIBI U PEIICHUS PA3TNIHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTikeHne 1ienW W3ydeHUs ydeOHoro mpenmera «buomorms» Ha
0a30BOM YpOBHE 00€CIIEUUBAETCS PEIICHUEM CIICTYIONINX 3a/1ay:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMbl 3HAHUM O OMOJOTUYECKUX TEOPUSX,
YUYCHHUAX, 3aKOHaX, 3aKOHOMEPHOCTSX, THIOTE3ax, IpaBUiax, CIy>Kallux
OCHOBOM 17151 (pOpMUPOBAHUS MIPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHUHE
MHpa, O METOJax HAyYHOIO IIO3HAHUS, CTPOCHHH, MHOrooOpa3uu u
OCOOEHHOCTSIX >KHUBBIX CHUCTEM DPAa3HOTO YpPOBHS OpTaHMU3AIUU, BbLIAOIIUXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

dbopmupoBaHre y 00y4aromUXcs MO3HABATEIbHbBIX, HHTEIUICKTYalbHbIX U
TBOPYECKHUX CIIOCOOHOCTEH B MPOIECCE aHaliM3a JIaHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIOB, UACH U MOAXOJOB K U3YYCHHUIO JKUBBIX CHCTEM
Pa3HOr0 YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy OOydYaloIuxcs OoOIell KylbTyphl, (YHKIMOHAIHHON
rPaMOTHOCTH, pPa3BUTHE yMEHUW OOBACHATH U  OLCHUBATh  SIBJICHUS
OKPY)KAIOLIEro MHpa >KUBOW MPUPOABl HAa OCHOBAHMM 3HAHUW U OIbBITA,
MOJIYYCHHBIX TIPU U3YYEHUN OMOJIOTUH;

dbopMupoBaHre y OOYYaIOMMXCS YMEHHM WIUTIOCTPUPOBATH 3HAYCHUE
OMOJIOTHYECKUX 3HAHUN B MPAKTUUECKON NESITEIHHOCTH YeIOBEKAa, Pa3BUTHUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTHH;

BOCMHUTaHUE YOKIEHHOCTU B BO3MOXKHOCTH MO3HAHUS YEJIOBEKOM KUBOMU
IPUPOJIBI, HEOOXOJMMOCTH OEpEeKHOTO OTHOIICHHS K HEH, COOII0eHUS
ATUYECKUX HOPM TIPH MPOBEJACHUU OMOJOTUYECKUX UCCIIECI0OBAHU;

OCO3HAHME IIEHHOCTH OMOJIOrMYECKUX 3HAHUMW ISl TOBBIIIECHUS YPOBHS
AKOJIOTUYECKOHN KYJIBTYPBI, 1151 (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PCHUS;

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEIHEBHON KU3HH
JUISL OLIEHKH TTOCJIEACTBUN CBOEHU JIESITEIIBHOCTH 110 OTHOLICHUIO K OKPYIKAIOIIEH
cpene, COOCTBEHHOMY 3J0pPOBBIO, OOOCHOBAaHHWE U COOJIIOJICHHE MeEp
npoUIaKTUKU 3a00JIeBaHUH.



B cucreme cpennero obmero obpazoBanusi «buonorus», mzydaemas Ha
0a30BOM ypOBHE, SIBISICTCS 00s3aTEIbHBIM YUYE€OHBIM MPEIMETOM, BXOISIINM B
CoCTaB MpeIMeTHOM 001acTi « EcTecTBeHHO-HAYYHBIE TIPEIMETHD).

Jns wm3ydeHust Ouoyiornd Ha 0a30BOM ypOBHE CpPETHETO OOIIero
obOpazoBanus orBojautcs B 10 kinacce — 34 vaca (1 yac B Henento).

COIEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHUU C OOLIECTBEHHBIMU, TEXHUYECKUMU
U JPYTMMHU €CTECTBEHHBIMU HaykKaMu, (uiocoueil, 3TUKOW, ICTETUKOH U
npaBoMm. Ponb Ouosornn B (OpMHUPOBAHUU COBPEMEHHON HAYYHOM KapTUHBI
mupa. Cucrtema OMOJOTUYECKHUX HAYK.

Meronpl TO3HAHUS >KUBOM MpUpOAbl (HAOMIOEHUE, JKCIIEPUMEHT,
ONMKCaHWe, HW3MEpPEHue, KiacCuPUKauus, MOJEIUPOBAHUE, CTATUCTUYECKAS
00paboTKa TaHHBIX ).

JemoHcTpanuu:

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

Tabmuupl 1 cxeMbl: «MeTo/Ibl MO3HAHMS )KUBOU MIPUPOIBD.

JlabopaTopHble U NIpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHue pa3NUYHBIX METOJOB IMPHU
U3YYEHUH OMOJIOTHUECKUX 00BEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Xusble cuctembl (OMOCHCTEMBI) Kak MpeIMET HU3Y4YeHHUs OWOJIOTHUH.
OTnuyue KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CpoiicTBa OMoOcHCTeM U HUX pa3HooOpaswe. YPOBHHM OpraHU3aluu
OMOCHCTEM: MOJICKYJIAPHBIA, KJICTOUHBIH, TKaHEBBIA, OPTraHU3MCHHBIM,
MOMYJISILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTreoIIeHOTUYECKUI ),
Oonoc@epHbIi.

JdemoHcTpanuu:

Tabmuubr u  cxembl: «OCHOBHBIC TIPU3HAKK JKU3HW», «YPOBHU
OpraHU3alUN KUBOU TPUPOIBI.

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumnueckuii COCTAB U CTPOCHHUE KIECTKH.

XUMHYECKHM COCTAB KJIETKU. XMMHUYECKUE BJIEMEHTBI: MAaKpPO3JIEMEHTHI,
MHUKpPO3JIEeMEHThI. Boia 1 MuHEpaibHbIE BELIECTBA.



@yHKUMM BOABI M MUHEpaAJbHBIX BelIeCTB B KieTke. IlomnepkaHue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHne 6€IKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHumble ¥ 3aMEHUMBbIE AMHHOKUCIOTHL. AMWHOKHUCIOTHBIA COCTAB.
VYPOoBHM CTPYKTYpbI OE€IKOBOI MOJIEKYJIbI (IEPBUYHAS, BTOPUYHASI, TPETUYHAS U
YETBEPTUYHASI CTPYKTypa). XMMHUYECKHE CBOICTBa OenkoB. buonormueckue
byHKIIUU OCITKOB.

®epMmeHThl — Ouosiorudeckue Karamuzatopbsl. CtpoeHue QepmeHTa:
aKTUBHBIA LEHTp, cyOcTparHas crnenuduyHoctb. Kodepmentsl. BuramuHsbl.
OTnuunst GpepMEHTOB OT HEOPTAHUYECKUX KaTalTu3aTOPOB.

VYrieBoapl: MoHOcaxapuael (TIIOKO3a, pubo3a ©  Je30KcHpr003a),
nucaxapuibel (caxaposa, JlakTo3a) W MoJucaxapuibl (Kpaxmani, TJIMKOTEH,
LeJUT0103a). bruonornueckue GyHKIUHN yIiIEBOAOB.

JIunuasl:  Tpurnuuepuabl, (GocPoUnUabl, CcTepouasl. [ 'napoduibHO-
ruipodoOHbIe CcBOMCTBA. buonormueckue ¢GyHkuuu aunuaoB. CpaBHEHUE
YTJI€BO0B, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB SHEPTUU.

Hykneunnoseie xucnmotel: JHK u PHK. Hykneornasl — MoHOMEpHI
HyKJIEMHOBBIX KucaoT. Crpoenne u ¢ynkuumu JIHK. Crpoenue u ¢yHKuuun
PHK. Buast PHK. AT®: ctpoenue u GpyHKIIUU.

[utonoruss — Hayka o kierke. Kiietounas Tteopus — TpuMep
B3aUMOAEHCTBUS HUIeH U (PAKTOB B HAyYHOM IO3HAHUU. MeTOnbl U3y4YeHUS
KJIETKH.

Knerka kak nenoctHas >xuBass cucrema. OOmMe TNPU3HAKU KIETOK:
3aMKHyTasi HapyxHasi MmeMOpana, Mmonekysbl JJHK kak renernueckuii amnmapar,
CUCTEMa CUHTE3a OerKa.

Tunsl kieTOK: 3yKapuoTHYecKass U mpokapuotuueckas. OcoOeHHOCTH
CTpoeHHus mpokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIE OTJIMYHUSA PACTUTEJIBHOM, JKMBOTHOW M
IrpUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KIJIETOYHAsl CTEHKA, TNIMKOKAJMKC,
ux (Qyskmuu. [lnasmatudyeckas wMemOpana, €€ cBoiicTBa M (PYHKITUH.
[urorutazma u e€ opranouasl. OgnomemOpannbie opranouabl kietku: OIIC,
annapat [onbmxku, sm30coMbl. [lolyaBTOHOMHBIE OpPraHOMABI  KIJIETKH:
MUTOXOHAPUH, TIACTUIBL. [IpoucxoxkaeHne MUTOXOHAPUN U miacTul. Bumbl
wiactug. HemeMOpaHnHble opraHOWbl KJIETKH: pUOOCOMBI, KJIETOUHBIM LEHTP,
LIEHTPUOJIH, PECHUYKHU, KTYTUKUA. DYHKIIMU OPTaHOUI0B KIETKU. BKIIOUeHuUs.

Snpo — peryasTopHbli LeHTp kieTku. CTpoeHue siapa: sijaepHas 000youka,
KapuoIuiazmMa, XpoMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.



JleMmoHcTpanuu:

[Toptpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammel: «PacnpeieieHne XHMHYECKUX JJIEMEHTOB B HEXUBOU
npupoe», «PacnpeneneHne XuMHUUECKUX JIEMEHTOB B JKUBOU MPUPOEY.

Tabnunel u cxemsl: «llepuonnueckas TabIUIIA XUMUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJeKyyibl BObDY, «buocuHTe3 Oenka», «CTpoeHHUE MOJIEKYJIIbI
oenkay, «Ctpoenue depmenta», «Hykinennososie kucnotsl. JJHK», «Ctpoenue
Monekynbl AT®», «CTpoeHue »>yKapuOTHUYECKOW KIETKW», «CTpoeHHe
KUBOTHOU  KJIETKW», «CTpoeHue pacTUTENbHON  KIeTKW», «CTpoeHue
MPOKAPUOTUYECKOU  KiIeTKn», «CTpoeHue sapa KIETKW», «YTIIEBOABDY,
«JInounae.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYJIOBaHWE JUIsl MPOBEICHUS
HaOJIOJICHUI, W3MEPEHUN, IKCIEPUMEHTOB, MUKPOIpENapaThl PacTUTEIIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlabopaTopHbie U NIpaKTHYECKHE PAdOThI:

JlaGoparopuas pabora Ne 1. «l/3yueHue KaTaaIUTHYECKOM aKTUBHOCTHU
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y.

JlabopatopHass pabora Ne 2. «M3yueHue CTpOEHHsI KIETOK pacTEHUH,
KUBOTHBIX U OAKTEpUil O] MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpenapaTax u ux
OTIMCAHUE».

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM METab0IM3M. ACCUMIIISIINS (TIaCTHYECKUT 0OMEH)
U TUCCUMUISIMS (SHEPreTUYeCKuil 00OMeH) — JB€ CTOPOHBI €IMHOTO IpoIilecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHUsI BEIECTB M SHEPTUU B MOHUMAHUU
MeTabou3ma.

Tunbr oOmeHa BemiecTB: aBTOTPOGHBIH U TeTepoTpodHBIi. Poib
dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUU YHEPTUH B KIIETKE.

®ortocunTe3. CBeroBas u TemHOBas (a3bl (orocuHTe3a. Peaknumn
dboTocunTeza. DPdekTUBHOCTL (PoTocHuHTE3a. 3HaueHwe (oTocuHTe3a s
KU3HM Ha 3emiie. BiusHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCHUHTE3UpYIolIre OakTepuu. 3HAY€HHE XEMOCHUHTE3a
IUIS KU3HHU Ha 3eMIIe.

DHepreTUdeckuii 0OMEeH B KJIeTKe. PacIerieHre BemecTB, BBIJACICHUE U
AKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OOMEeHa.
I'mukomus. bpoxenne u ero Buabl. KuciopogHOe OKUCIEHHE, WM KIETOYHOE
JbIXaHUE. OkucnurtenbHOE dbocdhopunupoBaHue. D¢ DHEeKTUBHOCTH
AHEPreTUYECKOro 0OMeHa.



Peakuuu wmatpuuynoro cunTe3a. [enermueckas wunpopmanusa u JJHK.
Peanu3zanus renerudeckoil mHpopManuu B KieTke. ['eHeTHuecKkuid KOA U ero
cBoiictBa. TpaHckpumniusa — wmaTpuunblii cuHTe3 PHK. Tpancmsmua -—
Oouocunte3 Oenka. Ortanbl TpaHcisuuu. KomupoBanue amuHOkucior. Pomb
pubocom B OuocuHTe3e Oernka.

Hexnerounsie ¢popMbl xku3Hu — BUpychl. Mictopust oTkpsitus Bupycos (/1.
N. WanoBckuit). OCOOEHHOCTH CTPOEHUS M KU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepnodaru. bone3nu pacTeHud, >KMBOTHBIX M YEJIOBEKA, BbI3bIBAEMBbIC
BUpycamu. Bupyc nmmynozaedunura uenoseka (BUY) — Bo36ynurens CITNda.
OOpatHast ~ TpaHCKpWMNIMS, peBepraza W  wuHTErpasa. [Ipodunaktuka
pacupoCTpaHEHUs] BUPYCHBIX 3a00JIEBAHMIA.

JdeMoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabnuiel u cxembl: «Tunel nutanusy, «Metadboauzmy, « MUTOXOHAPUS,
«HepreTuyeckuii ooMen», «Xmaoporact», «Potocuntes», «Ctpoenne JJTHK»,
«Ctpoenue u (yHKIIMOHUpOBaHUE TreHa», «CuHTe3 Oenkay, «l eHeTH4ecKuid
kom», «Bupyce», «bakrepuodarn», «CTpoeHre M KU3HEHHBIA LUK BHUpYyca
CII1/a, 6axtepuodara», «Permxarus JHK.

O6opynoBaHue: MOJIEIN -aNIUIAKALIUA «Y 1BOCHUE JJHK u
TpaHCKpunIius», «buocunTes 6enka», «CTpoeHUe KIETKU», MOJEIb CTPYKTYPHI
JTHK.

Tema S. PasMHoOKeHHEe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounbiii Mk, WM JKU3HCHHBIM MUK KiIeTkd. MHTepdaza u MHUTO3.
[Ipoueccel, npoTekarmue B uHTEpdase. Pernnukanus — peakuss MaTpUYHOTO
cunteza JIHK. Crpoenme xpomocoM. XpOMOCOMHBIH HAOOp — KapHOTHIIL.
JIMTUIONTHBI U TalUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMATHIBI.
[{uTonornueckue OCHOBBI Pa3MHOXKEHHS W WHIWBUIYAJbHOIO pPa3BUTHS
OpPTraHU3MOB.

Henenue knetkn — muto3. Ctaguu mutosa. [Iponeccel, npoucxoasmue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubesb KJIETKH — aromnTo3.

@®opMbl  pa3MHOXKEHHS OpraHU3MOB: Oecrmojioe © ToJioBoe. Bujwl
O0ecrojioro  pa3MHOXKEHHUS:  JIeJIeHME HaJBOE€, IIOYKOBAHHE OJIHO- U
MHOTOKJIETOYHBIX, cropooOpa3zoBaHue, BETE€TaTUBHOE  PA3MHOKECHHE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAUYCHUE JUISl CEJICKLINM.

[TonoBoe pa3MHOKEHHUE, €TO OTIIMYHS OT OECIIONOTO.

Meiio3. Cranuu meno3za. [Ipoieccsl, mpoucxoasmye Ha CTaausIX Meno3a.
[ToBenenne xpomocom B mernose. KpoccuHrosep. buosiornueckuii CMbICI U
3HAYCHUE MENO03a.



['ameTorenes — mporecc 00pa3oBaHMs TOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbIe kene3bl: CEMEHHUKHN U snaHuKH. OO0pa3oBaHUE W Pa3BUTHE MOJIOBBIX
KJIETOK — raMeT (CrepMaTo30ui, SUIEKIIeTKa) — CIepMaTOreHe3 U OBOICHE3.
Oco0EeHHOCTH CTpOEHUs SUIEKIETOK U CcrepMaro3ougoB. OIUI0I0TBOPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOTEHE3). OMOpPHUOHAIBLHOE pPa3BUTHE
(amOpuorenes). Jtarbl IMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX:
npoOsieHue, racTpyisnus, opraHorenes. [loctamOpuonansHoe pazBuTue. Turbl
NOCTAMOPUOHAIIBHOTO Pa3BUTHS: MpPsMOE, HeNpsMoe (JIM4nHO4YHOE). BiusHue
Cpenbl Ha Pa3BUTHE OPTAHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOCHHE
CEMEHHU, CTaINN PA3BUTHSL.

JleMmoHcTpanuun:

Tabmuupr 1 cxembl: «DOpMbI pa3MHOKEHHS OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Yy I1IBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenue kietku Oaxtepuit», «CTpPOCHHUE TMOJOBBIX KIETOK,
«Ctpoenue xpomocoMbl», «KieTounsiil ukmy, «Permmukanus [JHKY, «Muto3y,
«Menosz», «IIpssmoe u HenpsAMoe pa3BUTHEY, «] 'aMETOreHe3 y MIIEKONUTAFOIINX
1 4yesnoBeka», «OCHOBHbBIC CTaIUM OHTOT'CHE3a.

O6opynoBanue:  MHUKpPOCKON,  MuUKporpenaparbl  «CriepMaTo30ubl
MJIEKOIIUTAIOWIEro», <« JSliIeKieTka Miekonuraromero», «KapuokuHes B
KJIETKaX KOpEIIKa JIyKa», MarHUuTHAasE MOJAENIb-anIUIMKaus «JleneHue KIeTKny,
mozens JIHK, monens MetadazHOM XpOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlaGoparopnas pabora Ne 3. «HabmoneHne MuTo3a B KJIETKaX KOHYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGoparopnas padota No 4. «M3yueHue CTpOEHUs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOTMpenapaTax.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTukd. lMcropus pa3Butus TeHETUKH. Pounb
IIUTOJIOTUM M IMOPUOJIOTHH B CTAHOBJICHWU TE€HETUKH. BKiam poccuilckux u
3apyOeXHbIX  Y4Y€HBIX B  pPa3BUTHE TEHETUKU. MeToabl  T'€HETUKH
(ruOpuI0NOTHYECKU,  IUTOTEHETUYECKUH,  MOJICKYJSIPHO-TEHETUYECKU).
OcHOBHbIE TEHETUYECKHE TTOHATHA. ['eHeTHYeCKasi CHMBOJIMKA, UCIIOJb3yeMasi B
CXEMax CKpEIIUBaHHM.

3aKOHOMEpPHOCTM  HACJIeIOBaHUs  MNPHU3HAKOB, YCTAaHOBJICHHbIE [
Mennenem. MoHOTUOpUAHOE CKpEUIMBaHUE. 3aKOH €IuHOO0Opa3us ruOpuIoB



nepBoro mnokojeHus. I[IpaBwio JOMUHMpPOBaHUS. 3aKOH paCIICIICHUS
npu3HaKkoB. ['unore3a ynctorsl rameT. [101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpenBaHue. 3aKOH HE3aBUCHUMOTO  HacleJ0oBaHUs
npu3HakoB. lluToreHernyeckrue OCHOBBI  JIUTHOPUIIHOTO  CKpEIIUBaHUS.
AHanmsupyomuee CKpEIlMBaHUE. Hcnonp3oBanue AHAJIM3UPYIOLLETO
CKpEILUBAHUSA JIJIsl ONIPEICIICHUS] TEHOTHUIA OCOOU.

CuemienHoe HacnenoBaHue Tmpu3HakoB. Pa6ora T. Moprana 1o
CUCIUICHHOMY HACIIEIOBAaHUI0 TeHOB. HapymeHue cuermeHuss T'€HOB B
pe3yJabTaTe KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTHU. | eHeTMUECKnE KapThl.

['enetnka nona. XpoMOCOMHOE ONPEAEIECHUE TTOIa. AYyTOCOMBI U TIOJIOBBIE
XpoMOocoMBbI. ['omMorameTHele M rereporameTHble opranu3mbl. HacienoBanue
IIPU3HAKOB, CLIETUVIEHHBIX C MOJIOM.

N3MeHYnBOCTS. Buget  u3MeHUMBOCTH: HECHACJIEACTBEHHAs] U
HacleACTBeHHad. Poib  cpenpl B HEHACHEACTBEHHOM  MU3MEHYMBOCTH.
XapakTepucTuka MOAU(DUKAIMOHHOW W3MEHYMBOCTU. BapualvoHHBIN psan U
BapualMoHHass kKpuBas. Hopma peaknuum mnpusHaka. KoinuecTBeHHbIE H
KaueCTBEHHbIC MPU3HAKU U WX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIIUMOHHOM
W3MEHYMBOCTH.

HacnencrBenHas, uinu reHOTHUNMYECKasi, U3MEHUUBOCTh. KoMOMHATUBHAsS
U3MEHYMUBOCTh. Meio3 W TMOJOBOM TpollecC — OCHOBA KOMOWHATHUBHOM
U3MEHUYMUBOCTUA. MyTaloHHass HW3MEHYMBOCTh. Kiaccuduxanus MyTaruii:
FE€HHbIE, XPOMOCOMHBIEC, T€HOMHbIE. Yacrora ¥ NPUYUHBI MYyTalUK.
Mytarensnble (QakTopbl. 3aKOH TOMOJIOTMUECKHX PSIOB B HACIEICTBEHHON
n3MmeHunBoctu H. M. BaBunosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBeka. OCHOBHBIE METOAbl T'€HETHKHU
YEJI0BEKA: reHeaJIOTMYeCKUH, OJM3HEIOBBIN, LIMTOreHETUYECKU,
OMOXMMHUYECKHUM, MOJIEKYJIApHO-TeHeTHUYecKuil. COBpPEMEHHOE OmpeielieHue
T€HOTHUIA: TIOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHUCJIIE C
nomomupio IIIIP-anamm3a. HacnencTtBenuble 3a0ojieBaHMS YEIOBEKA: T'CHHBIC
0oJe3HH, OOJIE3HN C HACJIEICTBEHHON MPEIPaCOIOKEHHOCTHIO, XPOMOCOMHBIE
oone3nu. Comarvueckue W TeHepaTuBHbIe MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHIMIIBI 310POBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOPUIAKTUKN U JICUCHUS
reHeTH4eCcKuX Oose3Hel. MeanKko-TeHeTHUEeCKOe KOHCYJIbTUPOBAHUE. 3HAYCHUE
MEIULIMHCKOW TEHETUKH B NPEAOTBPALICHUM M JICUCHUM TIECHETUYECKUX
3a00J1€BaHUH YeIIOBEKaA.

JdeMoHcTpauu:



[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabmuupr u  cxeMbl:  «MOHOTHMOpPUIHOE  CKpEIIMBAHHME U €rO
IUTOT€HETUYECKAsT OCHOBA», «3aKOH PACIICIUICHUS W €r0 LIUTOTCHETHYECKas
OCHOBa», «3aKOH YHUCTOTBI TaMmeT», «JIuruOpuaHoe  CKpelMBaHuE,
«lluTomornueckne  OCHOBBI ~ TUTHOPHUIHOTO  CKpeIMBaHUM», «Menosy,
«B3auMonencTBue aleNbHBIX TEHOBY», «l'€HEeTHYEeCKHE KapThl PACTECHHI,
KUBOTHBIX U 4eloBeKa», «['eHeTnka mona», «3aKOHOMEPHOCTU HACIIEIOBAHMUS,
CUEIUICHHOTO0 ¢ Tmojom», «KapuoTtunsl yenoBeka W JKUBOTHBIX», «Buuisl
M3MEHYUBOCTHY, «MoaudukamonHas U3MEeHIUBOCThY, «HacnenoBanue pesyc-
dakTopar, «I'eHeTHKa rpymni KpoBu», «MyTallMoOHHAs ©3MEHYHBOCTH.

O6opynoBanue: MoJeau-anIuiMkauu «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemnonnoe nomuHupoBaHue», «JluruOpuaHoe ckpemuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOI M MuUKponpenapar «Jpo3zodpuna» (Hopma, Myrauuu
(OopMBI KPBUIBEB M OKPACKH TeJa), repdapuii «I opox moCeBHOW».

JlabopaTopHbie U NIpaKTHYECKHE PAdOThI:

Jlabopatopnasi pabota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTUOPUTHOTO CKPEIIMBAHUS Y APO30(QHIIbI Ha TOTOBBIX MUKpPOIIpEnapaTax».

Jlabopatopnass pabora Ne 6. «M3yuenne MoaudUKaMOHHON
M3MEHYMBOCTH, IOCTPOEHUE BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOM.

JlabopatopHasi pabota Ne 7. « AHaIU3 MyTaluil y Apo30(Uibl Ha TOTOBBIX
MUKPOIIpenaparaxy.

[Tpaktnueckass pabora Ne 2. «CocraBieHHWEe W aHaIU3 POJOCIOBHBIX
YETOBEKA.

Tema 7. Cesiekuust opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpoLecc. 3apOoXkKACHUE CENEKIUN U JIOMECTUKALIHSL.
Yyenue H. M. BaBunmoBa o IeHTpax MNPOUCXOKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUl. LIeHTpbI MPOUCXOKIECHNS JOMAITHUX KUBOTHBIX. COpT,
IIOPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBbIi U MHIUBUIYAJIbHBIA OTOOPBI
B CEJIEKIIMM PAaCTeHHUH M KUBOTHBIX. OLIEHKa 3KCTepbepa. bim3kopoacTBEHHOE
CKpelirBaHue — MHOpuIuHT. Yucras nuHusg. CKpelMBaHUE YUCTHIX JIMHUH.
I'ereposuc, nnu rubpuanas cuiia. HepoacTBeHHOE CKpelMBaHue — ayTOPUAMHT.
Otpanénnas rubpuauzanuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 H
IIOJIyYEHHUE TMOJIUIUIONIOB. JIOCTMKEHUS CEJIEKLIMHA PACTEHUM, >KUBOTHBIX H
MHKPOOPTraHU3MOB.

broTexHOJIOTHS KaK OTpaciib MPOU3BOJCTBA. ['€HHAs MHXKEHEpHs. JTallbl
co3nanusi pexomObunantHon JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxeHepus. KnerouHele  KyJnbTypel. MUKpPOKIOHAIBHOE  Pa3MHOKECHHE



pacrenuid. KioHMpOBaHHME BBICOKONPOIYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. OJKOJOTMYECKHE U 3Thyeckue npodiembl. MO — reHeTudecku
MOU(MUITMIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toprpersr: H. U. Basunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. ®.
HBaHoB.

Tabmuiel 1 cxeMbl: kKapTa «L{eHTpbl POUCXOXKACHUS U MHOT00O0pas3us
KYJbTYPHBIX  pacTeHuid», «llopoapl gomMamHMX KUMBOTHBIX», «Coprta
KYJIbTYPHBIX pacTeHui», «OTnanéHHas rubpuausanus», «PaboThl akajaeMHuKa
M. @. Usanosay, «llommionausy, «O0beKTH OMOTEXHOJIOTHIY, «KileTouHbIe
KyJbTYpbl W KIOHUpPOBaHHE», «KOHCTpyHMpOBaHHE W MEPEHOC TEHOB,
XPOMOCOM.

OGopynoBaHue: MYJSDKM IUIOAOB M KOPHEIUIOJAOB JUKUX (opM U
KYJBTYPHBIX COPTOB pacTeHui, repbapuii « CenbCKOX03IMCTBEHHBIC PACTEHUS .

JlabopaTopHbie U IpaKTHYECKHE PA0OTHI:

Okckypcusd «OCHOBHBIE METOJIBI U JIOCTHXKEHUS CEJNEKIMW PACTCHUU H
’KMBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IIEMECHHYO bepmy,
COPTOUCIIBITATENIBHBIM  yY4acCTOK, B TEIUIMYHOE XO3SMCTBO, Ja0OpaTOPHIO
arpOyHUBEPCUTETA WIM HAYYHOTO IICHTPA)».

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 11O
BHMOJIOTUN HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

Cornmacao ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHUSI K pPe3yJibTaTam
OCBOCHHUS OOYy4YarOIIMMHUCS MpPOrpamMM CpeAHero ooOimero oOpa3oBaHUs:
JTUYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JTMYHOCTHBIX PE3YyJbTaTOB OCBOCHUA mpeameTa «buoaorus»
BBIJICJICHBI ~ CJCAYIOIIME  COCTABJISAIOIIME.  OCO3HAHME  OOYYarOIIUMUCS
POCCHICKON TPa)XJaHCKOW HWAECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIbBHOCTU M CaMOOMPEACIICHUIO, HAIMUYUE MOTHBALMM K OOY4YCHUIO
OuoJoruu, 1ejieHarpaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTIMYHOCTH Ha
OCHOBE KIJIIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAIUIUNA  pa3BUTHSA
OMOJOTMYECKOr0 3HAHUSA, TOTOBHOCTb U  CIOCOOHOCTh  OOYyYaromIMXCs
PYKOBOJACTBOBAaTbCSI B CBOCM  JEATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMHU
yCTaHOBKaMHU, MPUCYIIMMHU CHCTEME OHMOJOTHMYECKOro oOpa3oBaHUs, HaTUYUE



AKOJIOTMYECKOTO TMPABOCO3HAHMS, CIIOCOOHOCTM CTaBUTh LEIH W CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS NpeaMeTa «bHoorus» AOoCTUTarTCs
B €IUHCTBE Yy4eOHON M BOCIMTATEIILHON JESITEIBbHOCTH B COOTBETCTBUU C
TPAJUIIUOHHBIMA  POCCUUCKUMU  COLMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U
JTyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMU, IPUHATHIMUA B OOIIECTBE MPaBUIAMU U
HOpMaMH  TIOBEACHUS U  CIOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HAHMS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHS, PA3BUTHSI BHYTPEHHEW MO3ULIMHU JTUYHOCTH,
NaTPpUOTU3MA, YBAXKEHHUsS K 3aKOHY M MPABOMNOPSIKY, YEIOBEKY Tpyla H
CTaplIeMy IIOKOJIEHUIO, B3aHMMHOIO YBa)XX€HUs, OEpPEXKHOro OTHOLICHHS K
KyJbTYPHOMY HACJIECIWI0 W TPaguUusM MHOTOHAaIMOHAJIBHOIO  Hapozaa
Poccuiickon denepannu, NpupoAe U OKPYKAKOIIEH Cpelie.

JIn4HOCTHBIE pPE3yNbTaThl OCBOEHUS Yy4dyeOHOTo mnpeameTra «bHOTIOTHs»
JTOJKHBI OTpaXKaTh TOTOBHOCTD 5 CIOCOOHOCTBH 00yUaronmxcs
PYKOBOJICTBOBaTbCA C(POPMUPOBAHHOW BHYTPEHHEH MO3UIHUEN JIMYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OPHUEHTALUM, MO3UTHUBHBIX BHYTPEHHHX YOEKIICHHU,
COOTBETCTBYIOIIMX TPAaJWLMOHHBIM ILIEHHOCTSIM POCCHUHCKOrO OOIIEeCTBa,
paclIMpeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEJIBbHOCTH B IPOIECCE
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOU AEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpaIaHCKOTr0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh  TPAKJAHCKOW  MO3UIIMM  OOYyYaromerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOro 00IeCTBa;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX NpaB U OOSI3aHHOCTEH, yBa)KE€HUE
3aKOHA U MTPaBOIIOPAIKA;

FOTOBHOCTb K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YU€OHBIX U MMO3HABATEIBHBIX 3a/1a4, BHITIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENESATh COOCTBEHHYIO TMO3UIIMI0O MO OTHONIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHS JIIOJICH C pa3HBIMU YOSKIICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMU
Y COLMAJIHBIM ITOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOI'O BBIMTOJIHEHUS
y4eOHBIX, TMO3HABATEIIBHBIX M HWCCIEAOBATEIbCKUX 3a/ad, YBAKUTEIHLHOTO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB TPH OOCYKJIEHWU CIOPHBIX BOIPOCOB
OMOJOTMYECKOT0 COJIEPIKAHNUS;

FOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:



c(hOpMHPOBAHHOCTH POCCHICKOU IrPaXJaHCKOU WJIEHTUYHOCTH,
MaTPUOTHU3MA, YBAKEHHS K CBOEMY HAapOAy, YYyBCTBAa OTBETCTBEHHOCTH MEPE]
Poaunoii, ropmoctu 3a cBOM Kpail, CBOO PoauHy, CBOW fA3bIK U KYJbTYPY,
IPOIIIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHOILIICHHE K TMPUPOJHOMY HACJIEAUI0 M MaMsSTHUKaM
MpUPOIbI, TOCTUXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyJe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUMUCKUX YYEHBIX B CTAHOBJICHHUE H
pa3BUTHE OHOJOTHU, NMOHUMAHHUS 3HAYEHUS OMOJIOTMM B TMO3HAHUU 3aKOHOB
MPUPOBL, B )KU3HH YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaenHas yoexXI€HHOCTh, TOTOBHOCTh K CIYKE€HHIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHUWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/IA;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM pPOJMTEINSIM, CO3/IaHUIO0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS IEHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaauuusaMu HapoioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAs dCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIEHUM;

MOHMMAaHUE SMOIMOHAJILHOTO BO3JCUCTBUSL >KUBOM TPUPOJALI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HbIX BUIAX MCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH Ka4eCTBa TBOPUECKOM JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJILTYPbI 310POBbS U
IMOLMOHAIBHOTO 0J1ArONOJTyYHs:

NOHMMaHUE W pealu3alusi 370poBOro M Oe3omacHoro oOpasza KU3HU
(3mopoBOoe  TUTaHWE, COOJIOJEHWE TUTMEHWMYECKHMX TPaBWJI W HOPM,
cOaJaHCUPOBAHHBIA PEXUM 3aHATUH W OTHbIXa, peryjspHas Qu3ndeckas
aKTUBHOCTbH), OEpPEKHOI0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/J0OPOBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBWJI HWHJUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30macHOT0 TOBEJCHUS B CUTYaIUsX, YTPOXKAIONIMX 3J0POBBI0 U JKU3HU
JIIOJICH;



OCO3HAHHME  TMOCIAEACTBUM W  HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynotpeOaeHust aaKoroisi, HApKOTUKOB, KypEHHUs );

6) TPy10BOI0 BOCTIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10JII00HE;

FOTOBHOCTh K AKTUBHOM JESATEIbHOCTU TEXHOJIOTHYECKOM U COLMAIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHUILIMUPOBATH, IJIAHUPOBATH u
CaMOCTOSITEIIbHO BBITIOIHATH TaKYyIO AEATEIbHOCTD;

UHTEpPEC K pas3nuuHbiM cdepaMm npodecCHOHANBHOW JIeATEeIbHOCTH,
yMEHHUE COBEPILIATh OCO3HAHHBIN BBIOOp OyayIieil mpodeccun u peann30BbIBaTh
cOOCTBEHHBIC KU3HCHHBIC TITAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTMYECKHU 11e71eCO00pa3HOEe OTHOIICHUE K MPUPOJE KaK HUCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIleCTBOBAHUSI;

MOBBIIIIEHUE YPOBHSI IKOJOTUYECKON KYJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKM KX BO3MOXHBIX MOCIEACTBHM JIA
OKpY>Karollen Cpeibl;

OCO3HaHHE TI00ATBHOTO XapakTepa HKOJOTHUUECKUX MPOOJeM U MyTel Ux
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpPETAEMBbIE MPU H3YYCHUH OUOJIOTHUU
3HAHUST U YMEHHUS TpPU PEUICHUU MPOOJieM, CBS3aHHBIX C PaIlMOHAIBHBIM
IPUPOAOIIONB30BaHNEM  (COOMIOJIEHUE TPaBWJI TIOBEACHHUS B  MPHUPOJE,
HalpaBJICHHBIX HA COXPAHEHHME PABHOBECHUS B IKOCHUCTEMAaX, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JCUCTBUH, NPUHOCAIINX BPEJ OKPYKAIOIICH
IPUPOAHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOIArONMPUITHBIE KOJIOTUUECKHE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUN U MPETOTBPAIIATh UX;

HaJIMYUe PAa3BUTOTO  HSKOJOTMYECKOTO0  MBIIUICHUS, JKOJIOTHYECKOU
KYJbTYpPBhl, OIbITA JACSITEIBHOCTH SKOJIOTMYECKOW HaNpaBJIECHHOCTH, YMEHUS
PYKOBOJACTBOBATHCSI UMHU B NIO3HABATEIBLHOM, KOMMYHUKATUBHOM U COLIMATIbHOM
IpPaKkTHKE, TOTOBHOCTH K Y4YacTHI0O B TPAKTUYECKOW JEATEIIbHOCTH
AKOJIOTMYECKOMN HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH M OOIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JTNAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B TMOJUKYIHTYPHOM
MUpE;



COBEPILEHCTBOBAHKE SI3bIKOBOM M YHMTATEIBbCKOW KYJIBTYPhI KaK CpeICTBa
B3aUMOJICHCTBUS MEXIY JIIOAbMHU U IO3HAHUS MUPA;

NOHMMaHuEe crneuu(ukud OMOJIOTMM KaK HayKH, OCO3HAHHA €€ pojiu B
(OopMUPOBAHMHN PALMOHATILHOTO HAyYHOTO MBIIUIEHUS, CO3JaHUH LIEJIOCTHOTO
MpeCTaBICHUsI 00 OKPYXKAIOLIEM MHpE KaK O €IWHCTBE MPUPOJIbI, YEIIOBEKA U
oO1IecTBa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEN M pElIeHUH NpodsieM
COXPAHEHHUs IPUPOTHOTO PAaBHOBECUS;

yOex1EHHOCTh B 3HAUMMOCTH OMOJIOTHH JJI1 COBPEMEHHOM LIMBUIIN3ALIUU:
o0OecrieyeHrss HOBOTO YPOBHS Pa3BUTHUSL MEIUIMHBI, CO3/IaHNE MEPCIEKTUBHBIX
OMOTEXHOJIOTH, CHOCOOHBIX pEIIaTh pPEeCypCHbIE MPOOJIEMBbI Pa3BUTHUS
YeJI0BEYECTBA, MOUCKA MyTeH BHIXO/a U3 TNI00ATBHBIX SKOJIOTMUECKUX MPOodieM
u oOecreyeHHus Mmepexofa K YCTOWYMBOMY pa3BUTHIO, PAlMOHAIBHOMY
UCIIOJIb30BAaHUIO NPUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OHMOJOTMYECKMX 3HAHUM B LEIAX
MOBBIIICHHUS] OOIIEH KYyJbTYpbl, €CTECTBEHHO-HAYYHOH TI'PAMOTHOCTH, Kak
COCTaBHOM  4YacTM  (YHKIMOHAJIBHOW  TPaMOTHOCTH  OOyYarouiuxcs,
(dopMupyemoii mpu U3y4yeHu OUOJIOTUY;

MOHUMAHUE  CYIIHOCTH METOJOB  TIO3HAHUS, MCIOJb3YyEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHayiu3a U OOBSICHEHMSI ABJICHUM OKPY’KAIOIEro MUPA U MPOUCXOAAIIUX B HEM
U3MEHEHUH, YMEHHE JIeJIaTh 0OOCHOBAHHbBIE 3aKIIOUYEHHUS HAa OCHOBE HAyYHBIX
(paKkTOB ¥ UMEIOIIMXCSI JAaHHBIX C LIEJIbI0 OJYyYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOATEIBHO MCIOJIb30BaTh OMOJIIOTMYECKUE 3HAHUS AJIS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUX;

OCO3HAaHHUE LIEHHOCTH HAYYHOW JEATEIBbHOCTH, TOTOBHOCTh OCYILECTBIIATH
IPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHINBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHHUIO H
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUH MO OMOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble  pe3yibTaThl  OCBOGHHS ~ yuyeOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HaUYUMble i1  (POPMUPOBAHUS MHUPOBO33PEHUS
oOydaromuxcst  MEKIUCUUIUIMHApHbIE  (MEXIpPEAMETHbIE)  OOIIeHAyYHbIE
MOHSTHSI, OTPAKAIOILIUE IEJIOCTHOCTh HAy4YHON KAapTHUHBI MHUpa U CHeHu(puUKy
METO/OB IIO3HAHMS, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprusi, SBJICHHE, IMPOLECC, CUCTeMa, HAay4HbIH (haKT, MPHUHIIMI, THUIOTE3a,



3aKOHOMEPHOCTh, 3aKOH, TEOpHsS, HCCIEIOBaHUE, HAONIOJCHHWE, H3MEpEHUE,
SKCHEPUMEHT U JAPYruX),  YHHBEpCajbHble  y4yeOHbIE  JCHCTBUS
(mo3HaBaTenbHblE, KOMMYHHMKATHUBHBIC, PETYJSITUBHBIE), OOECIeUHBAIONINE
dbopmupoBaHre (PYHKIIMOHATBHONM T'PaMOTHOCTH M COLIMAJIBHON KOMIIETEHIIUU
00yyYaromuxcsi, CIOCOOHOCTh OOYYalOMIMXCS  UCMOJb30BaTh  OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC
yueOHbIE IUCTBUS B TO3HABATEILHON U COLMAIILHOMN MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OCBOCHUSI MPOTPAMMBI CPETHEro OOIIETOo
00pa3oBaHUsl IOJKHBI OTPaXkKaTh:

OBjiageHue  YHUBEPCAJbLHBIMH  Y4YeOHBIMH  T03HABATEJILHBIMU
AeCTBUSIMM:

1) 6a3oBblIe JIOTHYECKHE A CTBHUS:

CaMOCTOSATENbHO  (OpMyNIUpOBaTh U  aKTyalIM3UpoBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh MPU OCBOEHUU 3HAHUUN MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananu3a, cuHTe3a, CpaBHEHUs, Kiaccuukauu, 000OIEeHHS), PACKpPHIBAThH
CMBICJI OHMOJIOTMUECKHX TOHATUN (BBIIEIATH HMX XapakTEpHbIC MPU3HAKH,
yYCTaHABJIMBATh CBSA3U C IPYTUMHU MMOHATUSIMH);

ONPENENATh 1IN JEATCIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUHM HUX
JOCTUKEHUS, COOTHOCUTh PE3yNbTaThl JEATECIBHOCTU C IOCTaBJICHHBIMU
LEJISIMU;

UCIIOJIb30BaTh OMOJOTHYECKHUE TOHATHS g OObsICHEHUS (HAaKTOB U
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTUYECKHE PACCYXKICHUSI (MHAYKTUBHBIC, IETyKTUBHBIC, IO
AQHAJIOTUH), BBIABIISITE 3aKOHOMEPHOCTH U MPOTUBOPEUYHSI B PacCMaTpUBAEMBbIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

OPUMEHSTh  CXEMHO-MOJIEJIbHBIE  CpElICTBa Il  MPEJCTABJICHUS
CYIIECTBEHHBIX CBSI3¢ U OTHOIIECHUN B MU3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX,
a TakXe TMPOTUBOPEUYMH PA3HOTO POJa, BBISBICHHBIX B  Pa3IUYHBIX
MH(POPMAITMOHHBIX UCTOYHUKAX;

pa3zpabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIOIUXCS
MaTepUalIbHbIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEJILHOCTh, OIIEHUBaTh COOTBETCTBHUE
Pe3yJbTATOB LEJISIM, OIICHUBATh PUCKHU MOCEICTBUMN €SI TEILHOCTH;

KOOPJIMHUPOBAaTh U BBIMOJTHATH pPabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe MCCJIEI0BATEIbLCKHE JeHCTBHS:



BJIQJIETh ~ HaBBIKAMU  Y4€OHO-MCCIIEOBATENbCKOM M MPOEKTHOU
NESATETPHOCTH, HAaBBIKAMH  pa3pemieHus mpoOjieM, CHOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUISCKIX
3a/1a4, MPUMEHEHUIO Pa3JIMYHbIX METOIOB MIO3HAHUS;

WCIIOJIb30BaTh Pa3JIMYHbIC BHUABI ACSITEIBHOCTU MO TMOJIYYCHHIO HOBOTO
3HAaHUA, €r0 MHTEpHpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B Y4EOHBIX
CUTYaIUAX, B TOM YUCJIC TIPH CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dopMupoBaTh  HAyYHBIA  THUI  MBINUICHUS,  BIAJACTh  HAYYHOH
TEPMHUHOJIOTHEH, KITIOYCBBIMU MTOHITHSIMHA U METOJIaMHU;

CTaBUTh M (OPMYyIUPOBATH COOCTBEHHBIE 3a7aud B 0O0pa30BaTeIbHOU
JESITEIbHOCTU Y )KU3HEHHBIX CUTYaIIHX;

BBISIBJISITh  TIPUYMHHO-CJICICTBEHHBIC CBSI3M WU aKTyaJH3WpOBaTh 3a/aauy,
BBIJIBUTaTh TUIIOTE3Y €€ pEIlIeHUs, HAXOJIUTh apryMEHThI JJIs JI0Ka3aTelbCTBa
CBOMX yTBEPKICHUH, 3a7aBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAJIM3WPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKH OLIEHUBAaTh WX JIOCTOBEPHOCTh, MPOTHO3HPOBATh H3MEHEHHUE B
HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISIThH IEJICHANIPABICHHBIN MMOMCK MIEPEHOCa CPEACTB U CIIOCO00B
NercTBUs B MPO(ECCUOHABHYIO CPEY;

YMETb NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTu
KU3HEACSITEIbHOCTH;

YMETb HHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIIBUTATh HOBBIE UCH, MIPEAIaraTh OPUTHHAIBHBIC TOAXOIbI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS.

3) pa6ora c ungopmanmeii:

OPUEHTHPOBATbCS B PA3NIMUYHBIX HCTOYHMKAX HHopManuu (TEKcTe
y4eOHOro MOCcOoOMsl, HAy4YHO-TIONMYJAPHON JUTEpaTrype, OHOJIOTMYECKHX
CIIOBapsiX M CIPaBOYHHKAX, KOMIBIOTEPHBIX 0Oa3zax naHHBIX, B MHTepHeTe),
aHAJIM3UPOBATh WMH(OOPMALIMIO DPA3NUYHBIX BHIOB U (GOpPM MpEACTaBICHUS,
KPUTHYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(opMyIUpPOBATH 3aPOCHl U NPUMEHATH Pa3IMUHbIE METOAbI IPU MOUCKE U
oTOOpe Ouojoruueckol HWHQpOpMaIMU, HEOOXOAUMOW ISl  BBINOJTHEHUS
y4eOHBIX 3a/1a4;

npUOOpEeTaTh OMBIT UCIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBAaTh KYJIbTYPY aKTHUBHOTO  HCIHOJb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAJbHYIO (OpMYy TMpeICTaBICHUSA
ouonoruueckor uHPopMaruu (cxembl, Tpaduku, AUArpamMmbl, TaOJHIIB,
PUCYHKH U JpPYyTOE);

UCIOJb30BaTh HAYUYHBIM S3bIK B KAauecTBE CpEACTBA NpU padboTe ¢
Ouonoruueckod HHPOpMAIUE: NPUMEHSATh XUMHUYECKHe, (U3NUEecCKHe u
MaTeMaTHYeCKHE 3HaKH U CHMBOJIBI, (OpMyIibl, aO0OpeBUaTypy, HOMEHKIIATYPY,
UCIOJb30BaTh M IPEOOpa3OBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarJasAHOCTH;

BJAaJ€Th  HABBIKAMM  pACIO3HABAaHUSA M 3alUTBl  MH(OpMAaIUH,
nH(GOPMAaIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHne YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMHM JeCTBUSIMU:

1) oO1enne:

OCYIIECTBIISITh KOMMYHHUKallUM BO Bcex cdepax KHU3HU, aKTUBHO
Y4acTBOBaTh B JHMAJOTe€ WM JUCKYCCUHM IO CYHIECTBY OOCYXIa€MOW TEMBbI
(yMeHHME 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYXKJIEHHUS OTHOCHUTEIBHO
BBINIOJIHEHHSI TIPEIAraéMoy 3aJjauM, YYUTHIBATh UHTEPECHI M COTNIACOBAHHOCTh
HO3UIMM IPYIUX YYACTHUKOB IMAjIora Uilu IUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBa OOIIEHHS, NMOHMMATh 3HAYEHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYAIHil,
YMETh CMATYAaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIA/I€Th Pa3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJICHCTBUS, TIOHUMATh
HaMEpeHusi JApYrux JIOACH, MpOsBIATh YBAXKUTEIBHOE OTHOLIEHHE K
co0eceTHUKY U B KOPpPEKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAaHUEM
A3BIKOBBIX CPE/ICTB.

2) cOBMeCTHAas 1eATeIbHOCTD:

NOHMMaTh ¥  MCIONb30BaThb  MpEUMYyIIeCTBA  KOMAaHJHOW U
WHJIUBUYyAIbHOM  pabOThl TpU  pElIEHUH OHOJIOTMYECKOM  MpoOJieMbl,
000CHOBBIBaTh HEO0OXOANUMOCTD IIPUMEHEHUS IPYIIIOBBIX bopm
B3aMMOJICHCTBHS MPU PEIICHUH YUeOHOM 3a/1auu;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX AEHCTBHI C yu€TOM OOLIMX
MHTEPECOB U BO3MOYKHOCTEMN Ka)A0T0 4jeHa KOJJIEKTHBA;

MPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJMHUPOBATH JEUCTBUA IO €€ NOCTUKEHHUIO: COCTABIIATH IUIAH JCHCTBUH,
pacnpenenaTb poJid ¢ y4€TOM MHEHUH YYaCTHHUKOB, OOCYXIaTh Pe3yJbTaThl
COBMECTHOU paboTHI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXJOr0 Y4acCTHHKA KOMAaHIbl B
oO1ui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;



IIpe/yiaraTb HOBBIE IPOEKTHI, OLICHMBATH HJEH C ITO3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, IIPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPAaTErMYECKOE IIOBEJIECHUE B PA3IMYHBIX
CUTYaLUsX, IPOSABIIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJ1aeHne YHUBEPCAJIbHBIMU PeryJasaTUBHbIMU ACHCTBUAMM:

1) camoopranuzanus:

UCIOJb30BaTh OMOJIOTUYECKUE 3HAHUS JUIsl BBIBICHHS IPOOJeM M HX
pEILIECHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUN LIEJEBBIE M CMBICIOBBIC
YCTAHOBKHM B CBOMX JCHCTBUAX M ITOCTYNKAX 10 OTHOLIEHUIO K )KUBOW IPUPOLE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOATENIBHO  OCYIIECTBJIATH  IIO3HABATEIBHYIO  JEATEIBHOCTD,
BBISBJISITH IIPOOJIEMBI, CTaBUTh U (POPMYIHpPOBaTH COOCTBEHHBIE 3aJaud B
00pa30oBaTENbHOMN IE€ATEIbHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSATENIbHO COCTABJISITh IUIAH peUIeHUust MpoOJeMbl €  YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUN;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paclidpsATh paMKM  y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTECHUM;

Jenatb ~ OCO3HaHHBIA  BBIOOpP,  apryMEHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 34 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHoco0CTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKOW SPYAUIMH B
pa3HbIX 00JACTSIX 3HAHMI, MOCTOSIHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCT,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJIQJICTh HABBIKAMU TO3HABAaTEIbHOM pedaekcuu Kak OCO3HAHUS
COBEpPUIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YIbTATOB H
OCHOBaHUH, UCIIOJIB30BaTh MPUEMBI pedIeKCHu sl OLIEHKH CUTYalluu, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETh OLICEHMBATh PUCKH M CBOEBPEMEHHO NPHUHUMATh PEMIEHUS IO HX
CHIKEHHUIO;

IIPUHUMATh MOTHBBI U ApPryMEHTHl JAPYTUX NpPH aHAJIU3E pPE3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHATHE CeOsl M APYTHUX:

OpPUHUMATh ce0sl, MIOHMMAas CBOU HEJJOCTATKU U JIOCTOMHCTBA;



MPUHUMATh MOTHBBI W apryMEHTBhl JPYTrUX MpPU aHAJIU3€ PE3YJIbTATOB
NEeSATENbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTUX HA OMIHMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TTO3ULIMU JPYTOro YeaoBeKa.

IHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crHenuduyueckre sl y4eOHOro mpeameTa
«buonorusy» HaydHble 3HaHUS, YMEHUS M CIOCOOBI JIEUCTBHIA MO OCBOCHHIO,
UHTEpIpEeTallMd ¥ MpeoOpa3oBaHUIO 3HAHWM, BHUIBI JEATEIBHOCTH TIO
MIOJIyYEHUIO HOBOT'O 3HAHUS M MPUMEHEHUIO 3HAHUI B Pa3IUYHBIX YYEOHBIX
CUTYyallMsIX, a TaKKe€ B pPEAIbHBIX XWU3HEHHBIX CHUTYalUsSX, CBS3aHHBIX C
Oouonorueil. B mporpamme npeaMeTHble pe3yabTaThl MPEICTaBICHbI 110 rojaM
00yueHus.

[IpenMeTHble pe3yabTaThl OCBOCHUS yueOHOTO nipeamera «buomorus» ¢ 10
Kjlacce NOJKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OHUOJOTUU B CHUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (POPMUPOBAHHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHBI MHpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKIAJAC
pPOCCUUCKUX H 3apyOeKHBIX YUE€HBIX-OMOJIOTOB B pa3BUTHUE OHOJIOTHUH,
(YyHKIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHU )KU3HEHHBIX 33/1a4;

YMEHHE PacKphIBaTh COJECpPKAaHUE OMOJOTMUYECKHX TEPMHHOB U TOHSATHUM:
KU3Hb, KIJETKa, OpraHu3M, MeTabonu3Mm (O0OMEH BEIIECTB M MpeBpalleHue
SHEPruM), TOMeOocTa3 (CaMOperyyslus), YpOBHEBas OpraHM3alsl >KUBBIX
CHUCTEM, CaMOBOCIIPOM3BE/ICHUE (penponykuus), HACJIeICTBEHHOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE;

YMEHHE H3JaraTb OHOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHasl,
MyTallMOHHAsI, LIEHTpaJibHAs JOrMa MOJEKyJsipHoW Ouosoruu), 3axonsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u yueHust (0 H€HTpax MHOToo0pas3usi u
MPOUCXOXKIIEHUS KyJnbTypHbIX pactenuid H. W. Basunosa), omnpenensite
IPAaHULIBI UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIIaJIeTh METOIaMU HAyYHOT'O MO3HaHUs B OMOJIOTUM: HAOII0eHHE
Y OMMCAHUE )KUBBIX CUCTEM, IPOLIECCOB U SIBJICHU, OPTaHU3ALMS U IPOBEACHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA, BBIJBW)KEHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXAY HCCIEAYyEeMbIMU BEIMYMHAMU, OOBSICHEHUE MOJIYYEHHBIX
pE3yNbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MTOHATUH, TEOPUI U 3aKOHOB, YMEHUE
JIeN1aTh BBIBOJbI HA OCHOBAHUY NOJYYEHHBIX PE3YJIbTaTOB;



YMEHHUE BBIICNIATH CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U JYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHM3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U MPEBPAILEHUS YHEPTUU B KIIeTKe, (OTOCUHTE3A,
IUTACTHYECKOTO M JIHEPreTHYecKOro oOMeHa, XeMOCHMHTEe3a, MHUTO3a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHMS, HHIWBUAYaJIbHOIO pa3BUTUS OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHSTH MOJIyYSHHbIC 3HAHUS JUIsl 00bICHEHUS] OMOJIOTUYECKUX
IIPOLIECCOB U ABJICHUM, JIJIS1 TPUHATHUS MIPAKTUYECKUX PEILICHUN B TOBCEIHEBHOM
KU3HU C 1EJIbI0 oOecriedeHus: 0e30MacCHOCTU CBOETO 3/0POBbS U 3/10POBbS
OKPYXaIOIUX JIOJAEH, COOJMI0JeHNs HOPM TI'PAMOTHOTO IOBEJICHUS B
OKpY’Karolel MpUpoOAHON cpesie, HOHUMaHUEe HEOOXOJUMOCTH HUCHIOJIb30BAHUS
JTOCTH)KEHUM COBPEMEHHON OMOJIOTUM U OMOTEXHOJIOTHH JUIsl pallMOHAIBLHOTO
IPUPOIOIIOIH30BAHNS;

YMEHUE pellaTh »3JIEMEHTapHbIE TE€HETHYECKHE 3aJayd Ha MOHO- U
JUTHOPUIHOE CKPEIIMBAHME, CLEIJIEHHOE HACJIEJOBAaHUE, COCTABIATH CXEMBbI
MOHOTHOPHUIHOTO CKPEIIMBAHUS AJIA MPEACKAa3aHUsl HACIEA0BAHMS IPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBITIOJIHATH J1a00OpaTOpHBIE U MPaKTUYECKUe padOThl, COOIIOAATH
npaBuia npu padbore ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTHYCCKA OIICHUBATh W HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO COJICPKAHUS, BKIIIOYAIOIIYIO TICEBJIOHAYYHbIC 3HAHUS U3
pa3IMYHBIX HMCTOYHUKOB (CpeICTBa MaccoBOMl uWHGOpMAIMKM, HAYIHO-
MOMYJISIPHBIC MAaTEpPUabl), ITUYECKUE aCIIEKThl COBPEMEHHBIX MCCIICIOBAHUIN B
OMOJ0TUU, METUIIMHE, OUOTEXHOJIOTUH;

YMEHHUE CO3[1aBaTh COOCTBEHHBIE NMUCHBMEHHBIE U YCTHBIE COOOILEHUS,
0000mmas OWoJOrHYecKyr0 HHGPOPMAIIMI0 U3 HECKOJbKHUX HCTOYHHKOB,
IPaMOTHO MCTIOJIB30BATh MOHATUWHBIN anmapar OUOJIOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npenmMera «buonorus» 6 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MeECT€ M POJU OUOJIOTMM B CHUCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (OPMUPOBAHMUM COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
pPOCCUHCKUX ¢ 3apyOeKHBIX YUE€HBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKUIHMOHATBHOM TPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUs] >KU3HEHHBIX 3a]1ay;

YMEHUE PaCKpbIBATh COJCPKAaHUE OMOJOTUYECKUX TEPMUHOB U TIOHSITHIA:
BUJ, TOMYJAMA, TeHO(MOHA, DBOJIONUS, JBIKYyIIHE CHIbl ((hakTopshn)
ABOJIIOLINH, IPUCTIOCOOJICHHOCTD OpTraHU3MOB, BUJ1000pa30BaHMKE,
AKOJIOTUYECKUE PaKTOPbI, IKOCUCTEMA, TPOYLIEHTbI, KOHCYMEHTHI, PEIyLIEHTHI,
[ENU MUTaHUs, YKOJIOTUUeCcKas MupaMuaa, OUoreorieHos3, ouocdepa;



yMEHHE H3j1araTh OMOJOrHYecKHe Teopuu (PBOTIOLUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAas TEOPHsl 3BOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogpreBoro cxoactBa K. M. Bapa, uepenoBanus TJiaBHbIX HampaBiIeHUN U
nyteit sBomonnu A. H. CeBeproBa, yuenus: o 6uochepe B. U. Bepuaackoro),
OTIPEEATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJIAJeTh METOJaMH HAyYHOTO MMO3HAHUS B OMOJIOTUH: HAOIIOCHHE
U OMKMCAHME KUBBIX CUCTEM, MIPOIECCOB U SIBIICHUM, OpraHu3alys 1 NpoBeIcHUE
OMOJIOTUYECKOTO  SKCIEPUMEHTa,  BBIJBI)KEHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXAY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHUE MOIYYCHHBIX
pE3yNIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeN1aTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATh CYHIECTBEHHbIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
OOBEKTOB: BHUJOB, MOMYJSALUN, MPOIYLEHTOB, KOHCYMEHTOB, pEIyLICHTOB,
OMOTreoleHO30B M 3KOCUCTEM, OCOOEHHOCTH HPOLECCOB: HACIEACTBEHHOM
M3MEHYHBOCTH, €CTECTBEHHOTO ot0opa, BU1000pa30BaHus,
MIPUCIIOCOOJIEHHOCTH OPraHu3MOB, JCHCTBUS SKOJOTMYECKUX (DaKTOPOB Ha
OpraHu3Mbl, IIEpEHOCAa BEIIECTB M INOTOKA DJHEPIHUH B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHHH B DKOCHUCTEMAax CBOEH MECTHOCTH, KPyroBOpOTa
BEIIIECTB U OMOTE€OXMMHUUECKHUX ITUKIIOB B Onocdepe;

YMEHUE MPUMEHSATD MOTYUYEHHbIE 3HaHUA 17151 0OBSICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U ABJICHUM, JIJISI TPUHATHUS IPAKTUYECKUX PEIICHU B TOBCEIHEBHOM
KU3HU C LEJIbl0 oOecriedeHHs] OE30MacHOCTH CBOErO 370POBbS M 30POBBS
OKpY)XaIOIIUX JIIOJAeH, COOJIOAEHMSI HOPM TIpPaMOTHOTO TOBEACHUS B
OKpY’Karolel MpUpoaHON cpejae, MOHUMMaHUe HEOOXOAUMOCTH HCIIOIb30BaAHUS
JTOCTHXKECHUN COBPEMEHHOMU ounosioruu TS PALMOHAIIBHOTO
PUPOJIONIOIB30BAHUS;

YMEHHUE peIlaTh »dJIEMEHTapHbIe OHOJOTUYECKHE 3a7add, COCTaBJISATh
CXEMBI [IEPEHOCA BEIIECTB U SHEPTHH B SKOCHCTeMax (LeNu MUTaHus);

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHUYECKUE PabOThl, COOMIOAATh
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0OBAHUEM;

yMEHUE KPUTHUYECKH OIICHHBaTh M HMHTEPIPETUPOBATh HH(POPMAIIHIO
OMOJIOTMYECKOTO COJEpKaHUs, BKJIIOYAIONIYIO IICEBJOHAYYHbIE 3HAaHUSA U3
pa3IMYHBIX HMCTOYHUKOB (CpeACTBa MaccoBOM uWH(pOpMalUuu, Hay4yHO-
NOMyJISIpHbIE ~ MaTepualbl), pacCMaTpUBaTh TJIOOATBHBIE 3KOJOTMUYECKHE
Mpo0JIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO
MO3ULINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IMUCHMEHHBIE U YCTHBIE COOOIICHMUS,
0000mmass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJBKUX HCTOYHHUKOB,
IPaMOTHO MCHOJb30BATh MOHATUWHBIN annapar OuOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne  HaumenoBaume KoanuecTBo 4acos DJIeKTPOHHbIE

n/ pasgeroBuTeM  Bcer Kontpoabn  Ilpakrtuueck (undpobbie)

o NporpamMMmsl 0 ble paGoThl  He paboThbI o0paszoBaTejbHbIe
pecypcsl
bu6nmoreka [IOK

buosnorns xax
2 0.5 https://m.edsoo.ru/7f41
Hayxa c292
’KuBbie cucTeMbl bu6nuoreka [IOK
U UX 1 https://m.edsoo.ru/7f41
OpraHu3aus c292
XuUMUYCCKUH bubnnoreka IIOK
COCTaB U 8 1 https://m.edsoo.ru/7f41
CTPOCHUE KJIETKHU c292
bubnnoreka IIOK
JKusuenesreabHO
6 https://m.edsoo.ru/7f41
CTh KJIETKHU
€292
Pasmuoxenne n
U THBIIYATBHOE bubmuorexa [JOK
Y 5 1 https://m.edsoo.ru/7f41
pasBuTHE 292
OpPTaHU3MOB -
HacneacrBennoc
bubmuorexa [JOK
Tb U
8 15 https://m.edsoo.ru/7f41
W3MEHYNBOCTD
€292
OpPTaHU3MOB
Cenexmus
bu6mmoteka [IOK
OpPTaHU3MOB.
3 https://m.edsoo.ru/7f41
OCHOBEBI
€292
OHMOTEXHOJIOTUH
bu6nuoreka [IOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41
€292
OBIIEE
KOJIMYECTBO
34 0 4

YACOB IIO

ITPOI'PAMME

IMOYPOYHOE INVNIAHUPOBAHMUE

10 KJIACC
Ne  Tema ypoka Koan4yecTBo 4acoB DJIeKTPOHHbBIE
n/ Becer Konrpoabn  IIpakruuyeck  UM$poBbIE
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ble padoThI ue padoTsl o0pa3oBaTte/ibHbIE
pecypchl
bu6nuoreka [IOK
B https://m.edsoo0.ru/863e
HOJIOTHS B
" 6122
cheTeMe Hay https://m.edso0.ru/863e
632a
Metonsnl
HO3HAHUA KUBOH
MIPUPO/IBI.
[IpakTnueckas
pabota Ne 1 bubnmoreka [JOK
«Hcnonp3oBanue 0.5 https://m.edsoo.ru/863e
pa3JIUYHBIX 6122
METOJIOB IPHU
W3y4YEHUU
OMOJIOTHYECKUX
00BEKTOBY
buonornueckue
bubnnoreka IIOK
CHCTEMBEI,
https://m.edsoo.ru/863e
MIPOLIECCHI U UX 6564
U3y4eHue
XUMHYECKUH
COCTAaB KJIETKH. bubmmoteka [IOK
Bomau https://m.edsoo.ru/863e
MUHEpaJbHBIE 674e
COJIH
benku. CocTaB u bubnnorexa LIOK
5 https://m.edsoo.ru/863e
CTpOeHUE OEIKOB 6b72
DepMeHTBI —
OHMOJIOTHUYECKHE
KaTaJn3aTopHl.
JlaGopatopHas
pabota Ne 1
bu6nuoreka [IOK
«3yuenune
. 0.5 https://m.edsoo.ru/863e
KaTaJIUTUYECKON
6b72
AKTUBHOCTH -

dbepMeHTOB (Ha
npuMepe
aMUIIa3bl WK
KaTaJasbl)»
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Bbubnuoteka LIOK

VYrineBonnl.
7 P https://m.edso0.ru/863e
1500050108 6870
bu6nmoreka [IOK
Hyxnennossie
8 https://m.edso0.ru/863e
KUCIOTEL. AT
6d5¢c
Ucrtopus n
METO/IbI
bu6nuoreka [IOK
H3y4YeHUS
9 https://m.edso0.ru/863e
KJIETKU.
6e88
Knerounas
TEOpHst
Knerka kax
10 LEJIOCTHAs
JKUBast CUCTEMA
Crpoenue
JYKapUOTHYECKO
U KJIETKH.
JlaGopaTopHas
paborta Ne 2
«M3y4yenue
CTPOCHHUSI KIIETOK brbnmorexa LHOK
ACTCHMI https://m.edso0.ru/863e
11 P : 05 6ff0
KHBOTHBIX, https://m.edsoo.ru/863e
rpu0oB 1 7160c
OakTepuii o
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIIpenapara
X U UX
OIIVICAaHHUE
OGMeH BemecTs bubmmorexa [JOK
12 https://m.edso0.ru/863e
I META00IN3M
766¢
bu6nuoreka [IOK
dotocunTes.
13 https://m.edsoo.ru/863e
XeMOCHHTE3
7c98
. bubnuotexa [JOK
DHepreTU4ecKuit
14 https://m.edsoo.ru/863e
oOmeH
Taae
JKuszneHHEbIH bu6nuoreka [IOK
15 [HUKJI KIIETKH. 0.5 https://m.edsoo.ru/863e
Jlenenue KIeTKU. 7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

MuTos3.
JlaGopatopHas
pabora Ne 3
«Hao0mronenune
MHUTO32a B
KJIETKax
KOHYHMKA
KOpEIIKa JTyKa
HA TOTOBBIX

MUKpoIpenapara
X»
buocuntes
U —— bubnuorexa [JOK
16 MATPHYHOTO https://m.edso00.ru/863e
796e
CHUHTE3a
Tpancisius — bubmuorexa [JOK
17 https://m.edsoo.ru/863e
OMoCHHTE3 OelIKa
796e
Heknerounrlie bubnnoreka IIOK
18 (hOpPMBI KU3HH https://m.edso0o.ru/863e
— BUPYCHI 7540
bubnnoreka IIOK
Dopmbl https://m.edso0.ru/863e
19 Pa3MHOKEHUS 81b6
OPraHu3MOB https://m.edsoo.ru/863e
83le
bubmmoteka [IOK
20 Meiio3 https://m.edsoo.ru/863e
7f4a
O6pa3zoBanue u
pasBuTHE
MTOJIOBBIX
KJICTOK.
OmnonoTBopeHH
e. JlaboparopHas bubnmnorexka HOK
21 pabota Ne 4 0.5 https://m.eds00.ru/863e
«M3yuenune 81b6
CTPOCHUS
MOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpOIIpenapara
X»
22 NunuBuyaibHO but6mmoreka [IOK



https://m.edsoo.ru/863e796e
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https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

€ pa3BUTHE https://m.edso0.ru/863e
OpTaHU3MOB 8436
I'eneTnka —
HayKa o bubnmoreka [JOK
23 HACJICJICTBCHHOC https://m.edsoo.ru/863e
TU U 86f2
U3MCHYMBOCTH
3aKOHOMEPHOCTH
HacCJICA0BaHUS bu6nuoreka [IOK
24 MPU3HAKOB. https://m.edso00.ru/863e
Monorubpuaaoe 8878
CKpEIINBAHHE
Jurudpumnoe
CKpCIIUBaHHE.
3aKoH bubmuorexa [JOK
25 https://m.edso00.ru/863e
HE3aBHCHUMOTO 89a4
HaCIIeIOBaHUS
MIPU3HAKOB
CurenineHHoe
HacJIeJIOBaHUE
MIPU3HAKOB.
JlaboparopHas
pabota Ne 5
«3yuenne
pe3ynbTaToOB bubnmnorexka HOK
26 MOHOTUOPUIAHOT 0.5 https://m.eds00.ru/863e
ou 8c60
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
Jpo30(Q Ul HA
TOTOBBIX
MUKpoIpenapara
X»
I'eneTurka moa.
HacnenoBanue bu6nuoreka [IOK
27 MPU3HAKOB, https://m.edsoo.ru/863e
CLIETIJIEHHBIX C 8c60
10JIOM
N3MEeHYNBOCTS.
bu6nuoreka [IOK
28 HenacrecTBeHR 0.5 https://m.eds00.ru/863e
ast gefe

N3MCHYHBOCTD.



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

29

30

Jlaboparopnas
pabota Ne 6.
N3yuenne
MOAU(UKAITMOHH
oit
U3MEHYUBOCTH,
MOCTPOCHUE
BapUALIUOHHOTO
psana u
BApHUALMOHHOM
KpHUBOIN»
HacnencrBennas
U3MEHUYUBOCTb.
JlaboparopHas
pabota Ne 7.
«Ananuz
MyTaluu y
Jp030Q Ul HA
TOTOBBIX
MUKpoIpenapara
X»

T'enetuka
qeJIoBeKa

0.5

bubnuorexa [JOK
https://m.edsoo.ru/863e
8efe

bubmuorexa [JOK
https://m.edsoo.ru/863e
8d78

31

32

PezepBHbIit
YPOK.
O06o06mIeHNE 1Mo
TeMe
«HacnencrsenHo
CTb B
W3MEHYHBOCTh
OpPTaHU3MOBY

Ceexims KaKk
HayKa | MPOIecc

bu6nuoreka [IOK
https://m.edsoo.ru/863e
9214

33

Metonn! u
JIOCTHKECHUS
CeJIEKIUHU
pacTeHuil u
YKUBOTHBIX

but6mmoreka [IOK
https://m.edsoo.ru/863e
9214

34

buorexHonorus
KakK 0Tpacib
MIPOU3BOICTBA

bu6nuoreka [IOK
https://m.edsoo.ru/863e
9336



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

OBILEE
KOJIMYECTBO

YACOBIIO

[TPOI'PAMME

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
buonorus. ba3ossriit ypoBens. 10 knacc/ B.B. [Taceunuk, A.A. Kamenckuit,

A .M. PybuioB, AkmmonepHoe o6miecTBo «M3marenbetBo «lIpocBemenue»
2022 ron

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJISA .

Anacracona JL.II. O6masi Ouosorus. /Jlunaktudeckue MmaTepuaibl. — M.:
BenTana-I'pad.

bornanosa T.JI., Cononosa E.A. buosorus. CripaBOYHUK 1151
CTapIlIeKJIACCHUKOB U mocTynaromux B By3sl. — M.: ACT-tipecc, 2022.
Bonrosa U.B. Coopnuk 3aaa4 1o 00111ei OMoI0Tuu IJis MOCTYNAOIIHNX B
BY3b1. — M.: Onukc 21 Bek, 2019.

3axapoB B.b., MamontoB C.I'., Conun HU. O6mmas ouonorus: Yueo6. qis 10 —
11 k1. o6meoOpazoar. Yue0. 3aBeaenuii - M.: [poda, 2019.

Puc 3., Crepubepr M. Ot kieTok k aromam: MrocTpupoBaHHOE BBEJICHUE B
MOJIEKYJIsipHYI0 Ouosoruto: [lep ¢ anri. — M.: Mup.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPChI
CETU UHTEPHET

1. «Enunas komnekmus Liudpossix O6paszoBaTenbHbIX PecypcoBy (Habop

U POBEIX pecypcoB k yaeOHukam juann [Toromaperoit M.H.) (http://school-
collection.edu.ru/)..

2. bubimmoteka I{OK https://m.edsoo.ru

3. PO https://resh.edu.ru/

4. www.bio.1september.ru— razera «buonorus» -npuiokeHne K «1 ceHTIOps»
5. http://bio.1september.ru/urok/ -Matepuaist k ypoky. Bee paGoTsl, Ha
OCHOBE KOTOPBIX CO3/IaH CalT, OblIM OmyOiIrKOBaHbI B razete "buonorus".
6.www.bio.nature.ru — Hay4HbIe HOBOCTH OUOJIOTUH

7. http://ebio.ru/ - DnexTpoHHbIii yueOHUK «BroIOTHD.

8. http://www.gbmt.ru/ - TocynapctBennsiii buonornueckuii myseit um. K. A.
TumupszeBa. BupryanbHbie skckypcun: JKUBOTHbIE B MU(]ax U JereHaax,
JXKuBoTtHbie-cTpoutenu, 3ab6ota o motomcTBe, OnacHsie )kuBOTHBIE. [{udpoBbIe
Koruu (hoHIa My3est MOTYT OBITh UCIIOJIB30BAHBI B KAUECTBE MILTIOCTPAIIUN
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