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IHHOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl M0 OMOJOTUU TEOPETUUYECKYIO OCHOBY JUIsl ONpEACNICHUS MOAXOA0B K (hOPMHPOBAHUIO
comepkaHusi yuyeOHoro mpeamera «buonorus»  coctaBUiM:  KOHIENTyalbHble mnojoxkenus DIOC COO o
B3aMMOOOYCIIOBJICHHOCTH I1IeJIeH, coliepKaHusl, pe3yabTaToB 00y4YeHUs U TPeOOBAaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB,
MOJIOKEHHUST 00 OOIMX MENsIX M MPUHLUMAX, XaPaAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OOIIero
obOpazoBanus B Poccuiickoit denepanuu, a Takxke MOJIOKEHUS O crenuduke OMOJIOrUH, €€ 3HAYEHUU B MO3HAHUU >KUBOM
MPUPOJBI U OOECNEYEHUN CYIIECTBOBAHHUS 4YelioBeuecKoro ooOmiectBa. COriiacHoO Ha3BaHHBIM TOJIOKEHHSIM, OIPEIeTICHBI
OCHOBHBIE (DYHKIIMH IMPOTPAMMBI IO OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Ouonoruu JA€T MpelCTaBlICHUE O LeNsIX, 00 o0mieil cTpareruu oOy4eHHs, BOCIUTAHUS U Pa3BUTHS
oOyyarouxcsi cpeAcTBaMu ydeOHoro npeamera «buonorus», omnpezaenser o0s3aTeabHOE MPEAMETHOE COAEpPKAHUE, €ro
CTPYKTYPY, pacrpeelieHue Mo pa3zaesiaM U TeMaM, pEKOMEHIyEMYIO MOCIEI0BATENbHOCTh U3YyUEHUs YUeOHOr0 MaTepHrana c
Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JJOTUKM 00pa30BaTEILHOTO IMpoIlecca, BO3PACTHBIX OCOOCHHOCTEH
00yJarommxcs.

B mporpamme mo OMOJIOTHM TakXe YYHTHIBAIOTCSA TPEOOBAHHUS K IUIAHUPYEMBIM JMYHOCTHBIM, METAlPEIMETHBIM H
MPEIMETHBIM pe3yJibTaraM oOy4deHus B (OPMUPOBAHWU OCHOBHBIX BHUJIOB YUEOHO-TIO3HABATEIBLHON JEATEIbHOCTH/YUeOHBIX
JENUCTBUN 00YyYaIONUXCs IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa3oBaHUsl.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi YPOBEHB) peau30BaH MPUHIIUI MPEEMCTBEHHOCTH B MU3yYECHHUH
Ouonoruu, 6aromapsi 4eMy B HEW MPOCMATPUBACTCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHMM, CBSI3aHHBIX ¢ (DOPMUPOBAHHEM
€CTEeCTBEHHO-HAYYHOT'0 MUPOBO33PEHHUSI, [ICHHOCTHBIX OPUEHTAIIUN JIMYHOCTH, SKOJIOTMYECKOTO MBIIUICHUS, TIPEACTaBICHUN
0 3JIOPOBOM 00pa3ze KW3HU U OCpEKHBIM OTHOILICHHEM K OKpYKarouiend npupogHout cpeae. [lortomy Hapsay ¢ u3ydeHHeM
0OIIIeOMOIOTUYECKUX TEOPU, a Tak)Ke 3HAHUN O CTPOCHHMM JKMBBIX CHCTEM pPa3HOTO paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIONIUX B HUX IMPOIIECCOB B MPOrpaMMe MO OMOJIOTHH yAEJIEHO BHUMAaHHWE WCIIOIh30BAHUIO MOJYYEHHBIX 3HAHUU B
MTOBCEIHEBHON KW3HU JJIsI PEIICHUS TMPUKIAIHBIX 3ajlady, B TOM 4YHucle: NMpO(UIAKTUKH HACIEACTBEHHBIX 3a00JI€BaHUI
YeJI0BeKa, MEJAMKO-TEHETUYECKOTO KOHCYJIbTHUPOBAaHUSA, OOOCHOBAaHUS OSKOJOTUYECKH LIENecOO0pa3HOro MOBEACHUS B
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OKpY arolel MPUPOJHON Cpejie, aHAIM3a BIUSHUA XO3SMCTBEHHOW JEATEILHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOIHBIX U
HMCKYCCTBCHHBIX OJKOCHUCTEM. YCHUJICHWE BHHMAaHHUS K MPUKIAAHOW HAMpPaBICHHOCTH y4eOHOro mpeamera «buomorus»
MPOJIMKTOBAHO HEOOXOJAMMOCTBIO OOECIeYCHHUsST YCIOBUW I PEIICHWs] OJHOW W3 AaKTyaJbHBIX 3a7ad [IKOJIHHOTO
OMOJIOTHYECKOTO0 O0pa3oBaHUs, KoTopas Mpesamnonaraet ¢GopMuUpoBaHue y 0OyYaromuXxcsk CIOCOOHOCTU aJalTHPOBAThCS K
U3MCHEHUAM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MHUpA.

buonorus Ha ypoBHE cpenHero ooiero oopa3oBaHMs 3aHMMaeT BakHOe MecTo. OHa obecrieunBaeT (OPMUPOBAHHE Y
oOyyarommxcsi MPEACTABICHUN O HAayyHOW KapTHHE MHUpa, paciupseT W o0000IaeT 3HaHMS O >KUBOM mpupone, e&
OTJIMYUTEIIbHBIX MPU3HAKAX — YPOBHEBOM OPraHU3AIMU U JBOJIOLUHU, CO3MAET YCJIOBHUA JJIS: MO3HAHMS 3aKOHOB YKHUBOM
npuponbl, (GopMupoBaHHsS (DYHKIIMOHAJILHONW TI'PaMOTHOCTH, HABBIKOB 3JI0POBOTO U 0Oe30macHOro oOpasa JKHM3HU,
AKOJIOTUYECKOT0 MBIIICHUS], IEHHOCTHOTO OTHOIICHUS K dKUBOU MPUPOJE U YEIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHSI UMEET TaKXKe JJIsl PEIICHUS BOCHUTATEIBHBIX M Pa3BUBAIOIIMX 3a/a4 CPEHErO OOIIEero
oOpa3oBaHus, colHanu3anuu oOyyaromuxcs. M3yueHue Ouosoruu oOecredyuBaeT YCJIOBHUS isi  (DOPMUPOBAHUS
MHTEIJIEKTYJIbHBIX, KOMMYHHMKAIIMOHHBIX W HWH(MPOPMAIIMOHHBIX HABBIKOB, JACTETUYECKON KYyJIbTYpbl, CIIOCOOCTBYET
HMHTETpalui OWOJOTHYECKUX 3HAHUM C MPECTABICHUSAMU U3 JAPYTUX YICOHBIX MPEAMETOB, B YaCTHOCTH, (DU3UKHU, XUMHUHU U
reorpaduu. HazBaHHBIC TOJOKEHHS O MpeJHA3HAUYCHHHM Yy4eOHOro mnpeaMera «bHOIOTHS) COCTAaBWIM OCHOBY JJIS
OTpeIeNICHHs TTOAXOA0B K OTOOPY U CTPYKTYPUPOBAHUIO €T0 COJIEPIKAHUS, IPEACTABICHHOIO B MpOrpamMMe 1o OMOJIOTHH.

Otb6op coxaepkanusi y4yeOHoro mnpenmera «buomorus» Ha 0a30BOM YpPOBHE OCYIIECTBJIEH C MO3UIUN
KYJbTYPOCOOOPA3HOTO MOAX0/Ia, B COOTBETCTBUU C KOTOPHIM OOyYaromuecs JTOKHBI OCBOUTh 3HAHUS M YMCHHS, 3HAUUMBIC
71t GOPMHUPOBAHUS OOIIEH KyJIbTYPBI, ONIPEACISIONINE aIEKBATHOE TIOBEICHHE YETIOBEKA B OKPYIKAIOIIEH MMPUPOTHOM Cpee,
BOCTpEOOBaHHBIC B IIOBCETHEBHOM KU3HU U MPAKTUYSCKON AesATeIbHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHUM 3aHUMAIOT
AJIEMEHTHI COJIEpKaHUsl, KOTOpbIE CIy>XKaT OCHOBOHM Il (DOPMUPOBAHUS TMPEJCTABICHUNH O COBPEMEHHOM €CTEeCTBEHHO-
HAay4yHOM KapTHMHE MHpa M IICHHOCTHBIX OPHUEHTAIUSAX JUYHOCTH, CHOCOOCTBYIONIMX TyMaHU3AIMd OUOJOTUYECKOTO
oOpa3oBaHUs.

CTpykTypupoBaHue COEpKaHUS Y4eOHOro Marepuana B MpOrpaMMe MO OWMOJOTHU OCYIIECTBICHO C YYETOM
MIPUOPUTETHOTO 3HAYEHHUS 3HAHUK 00 OTIWYUTEIBHBIX OCOOCHHOCTSX >KUBOM MPHUPOJBI, O €€ ypOBHEBOW OpraHU3alud U
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HBOJIIOLMU. B COOTBETCTBHHM C 3THM B CTPYKTYpe yueOHOro npeamera « brosiorus» BbIIeICHBI CACAYIONUE COACPIKATEIBHBIC
nuHuK: «brojorus kak Hayka. MeToJbl Hay4YHOTO IMo3HaHUsM», «KileTka kak Owosjormveckas cucrema», «OpraHu3M Kak
Owonormueckas cucreMa», «CHcTeMa HW MHOTrooOpa3We OpraHMYecKOro MHpay, «IBOJIOIUS KHBOW IPUPOIBD»,
«IKOCHUCTEMBI M MIPUCYIIIHE UM 3aKOHOMEPHOCTI.

Llenr m3ydyenus yueOHOro mpeamera «buomorus» Ha 0a30BOM YpPOBHE — OBJaJ€HHE OOYYArOIIMMHKCS 3HAHUSIMHU O
CTPYKTYPHO-(DYHKITMOHAJIBHON OpraHU3allMM JKMBBIX CHCTEM Pa3HOI0 paHra M IPHOOPETCHHE YMEHHMH HMCIIOJIb30BaTh 3TH
3HAHUS JUII TPAMOTHBIX JICHCTBUI B OTHOIIEHUH OOBEKTOB KUBOU MPUPOJIBI M PEIICHHUS Pa3IMUHBIX )KH3HCHHBIX MPOOJIEM.

JIoCTHKCHHE eI W3YyYeHHs ydeOHOoro mpeamera «buosorns» Ha 0a30BOM YpPOBHE 0OECICUMBACTCS PEIICHUEM
CIICIYIONINX 3a1aY:

OCBOCHHE OOYYarOIIMMUCS CHCTEMBI 3HAHUKA O OHMOJIOTHYCCKHUX TEOPHSX, YUCHHAX, 3aKOHAX, 3aKOHOMEPHOCTSX,
THIIOTE3aX, MpaBUjaX, CIyXallluX OCHOBOH JIsi (DOPMHPOBAHMS MPEICTABICHHA O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAyYHOTO MMO3HAHWSA, CTPOCHHH, MHOTOOOpa3sHH U OCOOCHHOCTSX JKHMBBIX CHCTEM PA3HOI'O YPOBHS OpraHU3alluH,
BBIIAFOIINXCS OTKPBITHUSAX ¥ COBPEMEHHBIX HCCIICIOBAHUSAX B OHOJIOTHH;

(dopMHpOBaHHE Yy OOYYAIOIIMXCS TO3HABATEIbHBIX, MHTCIICKTyaJbHBIX M TBOPYCCKHX CIIOCOOHOCTEH B IpoIecce
aHaJIM3a JJAHHBIX O MYTSX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJVISAOB, MICH U MOAXOJ0B K M3YUYCHHIO KUBBIX CUCTEM Pa3HOIO
YPOBHS OpraHHU3aI[1H;

CTaHOBJICHHE y OOydaromuxcs oOIIeH KyJbTypbl, (YHKIIMOHAILHOW T'PAMOTHOCTH, Pa3BUTHUC YMCHHMH OOBSACHATH U
OIICHMBATh SIBJICHUS OKPYIKAIOIIEr0 MHpA >KMBOM MPUPOJbI HA OCHOBAHWU 3HAHWW W OIBITA, IMOJYYCHHBIX MPH H3yUYCHHU
OHOJIOTHH;

dopMupoBaHHe y OOYYAMOIIMUXCS YMCHHHA WIIFOCTPUPOBATh 3HAYCHHE OWOJIOTMYCCKUX 3HAHUH B MPAKTHYCCKOU
JCSATEIIbHOCTH YCJIOBEKA, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI U arpOOHOTEXHOJIOTHIA;

BOCIHTAaHHUE YOEKIAEHHOCTH B BO3MOXKHOCTH IIO3HAHMS YEJIOBEKOM JKHBOH NPHPOJIbI, HEOOXOIUMOCTH OEpPEeKHOTO
OTHOIICHUS K HEeH, COOTIOICHUS STHUCCKUX HOPM IIPH MPOBEIACHUU OMOJOTHYCCKUX MUCCIICIOBAHUT;

OCO3HaHHWE [EHHOCTH OMOJIOTUYECKUX 3HAHUH IS MOBBIIICHUS YPOBHS 3KOJOTHYECKOU KYJIBTYPHI, IS (HOPMHUPOBAHHSI
HAyYHOTO MHPOBO33PCHHS;



NPUMEHECHHE TPHOOPETEHHBIX 3HAHMM M YMEHMH B TIOBCEIHEBHOM JKM3HU ISl OIICHKH IIOCIEJICTBHM CBOEH
NESTETPHOCTH TIO OTHONICHHWIO K OKpYXalomeld cpeae, COOCTBEHHOMY 3J0pPOBBIO, OOOCHOBAaHHME W COOJIOEHHUE MeEp
nporTakTHKA 3a00I€BaHUT.

B cucreme cpemnero obmiero odpazoBanus «buosorusy, uzydaeMas Ha 0a30BOM YpOBHE, SIBISETCS 00s3aTEIbHBIM
y4eOHBIM MPEIMETOM, BXOIAIIUM B COCTaB MpeaMeTHON 001acTi « ECTeCTBEeHHO-HAyYHBIE TTPEAMETHI.

Jlns m3yuenust Ouojorun Ha 6a30BOM ypOBHE CpeaHero ooimiero odbpasoBanus otBoautcs 68 vyacoB: B 10 kmacce — 34
yaca (1 gac B Hegento0), B 11 knacce — 34 gaca (1 gac B Heemio).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorusa kak Hayka. CBs3b OMOJOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTMMH €CTECTBEHHBIMH HAayKaMH,
¢dunocodueit, 3TUKON, >cTETUKOW U TMpaBoM. Posip Ouosornu B (OpMHUPOBAHMM COBPEMEHHON HAy4HOH KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meroabl TMO3HAHMS KUBOM NpPUPOALl (HAOIIOJEHUE, SKCIEPUMEHT, OIMCaHue, H3MEPEHHE, KiaccuduKaius,
MOJICTUPOBaHUE, CTaTUCTUUECKass 00pabOTKa JaHHBIX).

JeMoHcTpanuu:

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

Tabnuibl 1 cxeMbl: «MeTO bl TO3HAHUS )KUBOW TIPUPOJIBD.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «cnonb3oBaHue pa3IMUHbIX METOJOB MPU U3YUYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble CHCTeMbI U MX OPTraHU3AIUS.

XKusbie cuctembl (OMocHcTeMbl) Kak IMpeaMerT u3yudeHus Ouosiorud. OTIUYME >KUBBIX CHCTEM OT HEOPTraHMYecKOu
MIPUPOJIBL.

CBoiicTBa OMOCHCTEM U UX pazHOOOpas3ue. YPOBHU OpraHU3alMd OMOCUCTEM: MOJIEKYJISPHBIN, KJIETOYHBIN, TKAHEBBIMH,
OpraHU3MEHHbI!, OIS IUOHHO-BUI0BOM, S5KOCUCTEMHBIN (OMOTre0leHOTUYECKHI ), OMoC(epHbI.

JdeMoHcTpanuu:

Tabnuibr 1 cxeMbl: «OCHOBHBIC TIPU3HAKY KU3HIY, « Y POBHHU OPTaHU3AIUHN KUBOUW MPUPOJIBI».

O6opynoBanue: mojaesb MoJiekybl JIHK.

Tema 3. Xumnuyeckuii COCTaB U CTPOCHHUE KJIECTKH.



XHMMHMUYECKUN COCTAB KIIETKH. XUMHYECKUE D3JIEMEHTBI: MaKpPO3JEMEHThI, MUKPOJJIEMEHThl. Bomxa ¥ MuHepalbHbIE
BEILIECTBA.

@OyHKIMHU BOABI 1 MUHEPAJIbHBIX BEeUIECTB B KieTke. [logaepxanne ocMoTHyecKoro danaHca.

benku. CoctaB u cTpoeHHe O€nKoB. AMMHOKUCIOTBI — MOHOMEpbl OenkoB. He3zameHumble M 3aMeHUMBbIE
AMUHOKHCIIOTBI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU CTPYKTYpPbI O€IKOBOW MOJIEKYJIbl (IIEpBUYHAs, BTOPUYHASL, TPETUYHAS U
YEeTBEPTUYHASI CTPYKTYpa). XUMHUECKHE CBOMCTBa OeinkoB. bruonornueckue GpyHkunn OENKOB.

®epMeHTbl — Onosiornueckue katanu3atopbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTP, cyOcTpaTHas cHeu(pUYHOCTD.
Kodepmentsl. Butamunbl. OTiinuust GepMEHTOB OT HEOPraHUYECKUX KAaTalu3aTOPOB.

VYrneBoabl: MOHOcaxapubl (IJ0KO3a, pubo3a U Ae30Kkcuprubo3a), 1ucaxapuabl (caxaposa, JIAKT03a) U MOJIMCaXapuabl
(xpaxMa, TJIMKOTeH, LEeJUTI003a). buonornueckue GyHKIUU YIII€BOJOB.

Jlunuasl:  Tpurnuuepuasl, Gochonunuabl, crepouasl. [wapodunsHO-TUAPOPOOHBIE CBOMCTBA. bHonormyeckue
¢byskunn munuaoB. CpaBHEHUE YIIIEBOAOB, OCIKOB U JIUMIHUJIOB KaK UICTOYHUKOB SHEPIHH.

Hyxneunossie kucnotel: JIHK n PHK. Hykneotunsl — MoHOMEpBI HyKJIEeMHOBBIX KUCHA0T. CTpoenue u ¢pynkuuun JJHK.
Crpoenue u pynkiuu PHK. Bugst PHK. AT®: ctpoenue u pyHKIUU.

[uronorust — Hayka o kietke. Kierounas teopus — npuMep B3aUMOJCUCTBUS UCH U (DAKTOB B HAYYHOM MO3HAHUHU.
Metoabl u3y4eHus KIETKH.

Krnerka xak menocTHas >xuBas cucreMa. OO0miye Npu3HaKy KIETOK: 3aMKHyTasi HapykHas meMmOpaHna, moJiekyisl JJHK
KaK F€éHeTUYECKHI amnmnapar, CUCTeMa CHHTe3a Oellka.

Tunsl KJIETOK: JyKapuoTHUecKas M Npokapuotudeckas. OCOOEHHOCTH CTPOEHHUS MPOKAPUOTHUECKON KIIETKH.
Knerounast crenka Oaxtepuii. CTpoeHHE 3yKapuOTHYECKOW KieTKH. OCHOBHBIC OTJIMYUS PACTHTEILHOMN, >KUBOTHOW H
IrpUOHOMN KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOUHAs CTEHKA, IMIMKOKAIUKC, uX (GyHkuuu. [Ina3zmarnueckas memOpaHa, eé
cBoiictBa u ¢GyHkuuu. [lutomnmasma u e€ opranouasl. OgHoMeMOpanHbie opraHounbl kietku: JIIC, anmapat [Nombmxw,
mu30coMbl. [10yaBTOHOMHBIE OpraHOMBI KJIETKHA: MUTOXOHJIPHUH, IUIACTUABL. [TponcxoxkIeHrne MUTOXOHAPHUA W IIACTHI.



Bunpr nnactua. HememOpaHHble OopraHOMIBI KIETKH: pUOOCOMBI, KJIETOYHBIM LEHTpP, HEHTPUOIH, PECHUYKH, >KTYTHUKH.
QyHKIMY OPraHOUAOB KJIETKH. BKItoueHus.

Snpo — perynaropHbiii neHTp kieTkd. CTtpoeHue smpa: siaepHas o00J0ouka, KapuoIlia3Ma, XPOMAaTHH, SIPBILIKO.
XPpOMOCOMBI.

TpaHcnOpT BEIECTB B KIETKE.

JeMoHcTpanuu:

[Toprpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilnennen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P.
@®panking, K. M. bap.

Huarpammel: «PacnpefieneHne XMMHYECKHX JJEMEHTOB B HEXKHUBOU NpUpoae», «PacmpeneneHue XUMHUYECKUX
AJIEMEHTOB B KMBOM IPUPOJIEL».

Tabnuier u cxeMmbl: «Ilepuoguyeckas TabnauIa XUMUUECKUX 3JEMEHTOB», «CTpOCHHE MOJICKYJbl BOABD», «bUOCHHTE3
oenka», «CtpoeHue mosiekynbl Oenka», «Ctpoenue dpepmentayn, «HykinenHoBwsie kucnothl. [JHK», «CtpoeHue Monekysbi
ATD», «CtpoeHne 3yKapuOTHUECKOW KIETKW», «CTPOEHHE MKUBOTHOM KIETKMW», «CTpPOEHHWE PACTUTEIIBHON KIETKNY,
«CtpoeHue NpoKapuoTUYECKOU KIETKW», « CTpoeHue sApa KIETKN», « Y TIEBOAbDY, «JIMIuabD.

O6opynoBaHHEe: CBETOBOM MHUKPOCKOI, O00OpYyJIOBaHHE AJisi MPOBEACHUS HAOIIOIACHHUM, U3MEPEHUN, IKCIIEPUMEHTOB,
MHUKpOMpenapaTsbl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATbHBIX KJIETOK.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnass padora No 1. «/3ydeHuwe KaTaIUTUYECKOM AaKTUBHOCTH (PEPMEHTOB (Ha MpUMEpEe amMuja3bl WM
KaTanasbl)».

Jlabopatopnasi pabota Ne 2. «/3ydeHne CTpOCHUs KIETOK PACTCHHM, KUBOTHBIX M OaKTepUi TOJI MHUKPOCKOIIOM Ha
TrOTOBBIX MUKpOTpEnaparax U ux OMUCaHUE.

Tema 4. ’KuzHeaessTeJLHOCTH KJIETKH.

OOmeH BemecTs, Wik MeTadomu3M. ACCUMUIIAIUS (TUTACTHYECKUI OOMEH) M TUCCUMIIAINS (SHEPTETUIECKU OOMEH) —
JIBE€ CTOPOHBI €TMHOTO TIpoliecca MeTabom3Ma. Poiib 3aKOHOB COXpaHEHUSI BEMIECTB M SHEPTUH B TOHUMAaHUKN MeTaboIM3Ma.



Tunel oOMeHa BemiecTB: aBTOTpOGdHBIN U rerepoTpodHbii. Poias ¢epmMeHTOB B 0OMEHE BELIECTB M MPEBpAIllCHUU
SHEPIUHU B KIIETKE.

®otocunTe3. CBeroBas u TeMHOBas (a3bl doTocuHTe3a. Peaknmm QorocuuTeza. DPhHeKTUBHOCTH (HOTOCHHTE3A.
3HaueHue (orocuHTE3a I KU3HU Ha 3emie. BausHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIOCOOBI MOBBIIIEHUS €TI0
IPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUU.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINE OakTeprH. 3HAUEHUE XEMOCHHTE3a JIsl )KU3HU Ha 3eMJIe.

DHepreTuueckuil 0OMeH B KJleTKe. PaciiernuieHne BEemEeCTB, BbIAEICHUE U aKKYMYJIMPOBAHUE SHEPTUU B KIIETKE. DTallbl
sHepreTudyeckoro oomeHa. ['nmukonus. bpoxenue u ero Buabl. KHUCIOpPOIHOE OKHCIECHHUE, WIM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunpoBanne. IPGHEeKTUBHOCTh IHEPTETUUECKOTO OOMEHa.

Peakuuu MatpuuHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzanus renernyeckoit uHpopmannu B KJIETKE.
['enetnueckuil Ko U ero cBoiicTBa. TpaHckpunuus — mMatpuunblid cuHTe3 PHK. Tpancasuus — 6nocunTres Oenka. Dtanbl
Tpancisuu. KonupoBanue aMuHoOKHUCIOT. Ponbs pubocom B OMocuHTe3e Oenka.

Heknerounsie ¢popmbl sxu3Hu — BUpychl. Mctopust otkpeitus BupycoB (/1. Y. iBanoBckuit). OCOOEHHOCTH CTPOEHUS U
KU3HEHHOTO IMKJa BUpPYcOoB. bakTepuodaru. bonesnu pacrteHuii, >kUBOTHBIX U 4YE€JIOBEKa, BbI3bIBAEMBIC BUpycaMu. Bupyc

ummyHoaeduiuta uvenoBeka (BUY) — BozOyaurens CIIN[a. OOpatHas TpaHCKpUIIIUS, peBepTa3a M MHTErpasa.
[TpodunakTuka pacnpocTpaHEeHUs] BUPYCHBIX 3a00JI€BaHUI.
JdeMoHcTpanuu:

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

Tabmuier 1 cxembl: « Turbl uTanus, «Metaboau3m», « MUTOXOHAPHSY, « DHEPreTHUCeCKU 00MeH», «XIIOpOILIacTy,
«Dotocuntes», «Ctpoenne JIHK», «Ctpoenne u ¢yHKIMoHUpOBaHHE TeHa», «CuHTE3 Oenkay, «['eHeTHYecKui Komy,
«Bupyco», «baktepuodarny, «Ctpoenue u xxusHeHHbI nukia supyca CIIM/{a, 6akrepuodara», «Perumkarus JJHK.

O6opynoBanue: moaenu-anmnkanuu «Y npoenue JJHK u tpanckpunumsy, «buocunres 0enkay, « CTpOCHHE KIETKUY,
Mozens cTpykryps! JJHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.



Krnerounslii 1UKII, WIK KU3HEHHBIM nMKI KieTku. MHTepdaza u muto3. Ilpouecchl, npotekaromue B uHTEpdase.
Perukarus — peakiust matpuuHoro cuare3a JJHK. Ctpoenue xpomocom. XpoMocoMHBIN HAOOp — KapHOTHUI. JUIIOUTHBIN
Y TaIluIOUIHBIA XpOMOCOMHBIE HA0OPBI. XpoMaTubl. L{uTomornuyeckne 0CHOBBI Pa3MHOXKEHUS U MHWBHIyaIbHOTO Pa3BUTHUS
OpTaHU3MOB.

Henenue knetkn — Muto3. Craguu mutosza. [Ipoueccsl, npoucxoasume Ha pa3HbIX CTaAUAX MHUTO3a. buosnornyeckuii
CMBICJI MUTO3A.

[Iporpammupyemas rubenb KIETKU — arnomnTo3.

@opMbI Pa3MHOKEHHSI OPraHU3MOB: Oecrojioe W MoJoBoe. Buabl 0ecnojoro pa3MHOXEHHS: JEJIE€HUE HaIBOE,
MIOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BETETaTUBHOE pa3MHOXEHHE. VICKyCCTBEHHOE KIOHUPOBaHUE
OpPraHU3MOB, €r0 3HAaYCHHE IS CEJICKLUU.

[TonoBoe pa3MHOKEHHE, €70 OTINYUS OT OECIIOJIOTO.

Meiio3. Cragum wmenosza. Ilpomeccel, mpoucxondmmue Ha cragusax wenos3a. lloBeneHne XxpoMocoM B MeHoO3e€.
Kpoccunrosep. buosornuecknii CMbICI U 3HaYEHUE MEN03a.

['amerorene3 — mpouecc 00pa30BaHUs TOJOBBIX KIETOK y KMBOTHBIX. [10JIOBBIE Kene3bl: CEMEHHUKH U SMYHUKU.
OOpa3zoBaHue M pa3BUTHE IIOJIOBBIX KJIETOK — TrameT (CIepMaro30uj, SHIEKIeTKa) — CIEpPMAaTOreHe3 U OBOIEHE3.
Oco0eHHOCTH CTPOCHUS AUIIEKIIETOK U criepMmaTo3onaoB. OmionoTBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTUE (OHTOreHe3). OMOpHOHAIBLHOE pa3BUTHE (dIMOpHOreHes3). ODTambl AMOPHOHATBLHOTO
pa3BUTUSl Y TIO3BOHOYHBIX XMBOTHBIX: ApPOOJEHHE, racTpyisinusi, opraHoreHe3. IloctamOpuoHanbHOE pa3BuTHE. THIbI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: MPsAMOE, HenmpsAMoe (JTMUMHOYHOE). BnusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (HAKTOPHI,
CHOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaIUN Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr 1 cxembl: «DPOpPMBI Pa3MHOKEHHSI OPTraHU3MOBY», «/[BOWHOE OIJIOMOTBOPEHHE Y IIBETKOBBIX PACTCHHIN,
«BereraTuBHOE pa3MHOXKEHHE pacTeHUil», «Jlemenue kieTku Oakrepuit», «CTpoeHHE MOJOBBIX KJIETOK», «CTpoeHue
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xpomocoMbl», «Knerounsri uukim», «Pemmumkanus JHK», «Mwurtosd», «Meito3», «lIpsimMoe U HenpsiMoe pa3BUTHUEY,
«I"aMeTorenes y MIEKOIUTAIOIINX U YeT0BEKa», « OCHOBHBIE CTAUU OHTOI'€HE3a.

O6opynoBanue: MHKPOCKOTI, MHUKpONpenapaTsl «CnepmMaTo30uibl  MJIEKOIUTAIOLIETOY, «Siueknerka
MJIEKOIHUTAIOLIEr0», « KapnoknHe3 B KII€TKaxX KOpeEIIKa JTyKa», MarHUTHas MOJENb-alIInKanus «JleJieHre KIeTKn», MOJIEIb
JIHK, monenb meTadhazHoit XpOMOCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JIabopatopHas padota Ne 3. «HaOnroieHne MuTo3a B KJIETKaX KOHYMKA KOPEHIKa JyKa Ha FTOTOBBIX MUKPOMPENapaTax».

JlabopaTtopHas padota Ne 4. «3ydyeHne cTpoeHHsI MOJOBBIX KJIETOK HA TOTOBBIX MUKpPOIpENapaTax.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3amaun reHeTwku. Mctopus pas3BuTus TeHeTuku. Ponb 1muTonorMu M SMOPHUOJIOTHU B CTAaHOBJICHHUH
reHeTUKU. BKilag poccHilCKUX M 3apyO€KHBIX YYEHBIX B Pa3BUTHE T€HETHKU. MeToAbl T€HETHKU (TMOpUI0JIOTHYECKUM,
LUTOTEHETUYECKUM, MOJEKYJISIpHO-TeHeTH4YeCcKuil). (OCHOBHBIE TE€HETHYECKHE TOHSATHsS. |'eHeThyeckass CHUMBOJIUKA,
HCIIOJIb3yEMasl B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACJEJI0BaHUs MPHU3HAKOB, ycTaHOBIEHHbIe . Mennenem. MoHorubpuaHoe ckpemuBaHue. 3aKOH
eanHooOpa3usi ruOpuoB mepBoro mnokojeHus. I[lpaBuwino nomuHHMpoBaHMs. 3aKOH pacUIEIUIEHUs MpPU3HAKoOB. ['umoresa
YUCTOTHI raMmeT. [1osTHOE ¥ HENnoIHOE JTOMUHUPOBAHUE.

JHuruOpuaHoe ckpeluBaHUE. 3aKOH HE3aBUCUMOTO HACJIEJIOBAHMS NPHU3HAKOB. [lUTOreHeTMyeckne OCHOBBI
TUTHOPUIHOTO CKpPEIIMBAaHMS. AHAIM3UPYIONIEe CKpelBaHue. Vcnoib30BaHNe aHATM3HPYIOMIETO CKPENIUBAHUS IS
oTpe/eIeHHs] TCHOTHUTIA 0COOH.

CuerieHHOe HacjienoBaHue npusHakoB. PaGota T. Moprana mo clemjieHHOMY HacjeloBaHWIO TeHoB. Hapyienue
CLETJICHHS TEHOB B PE3YJIbTaTe€ KPOCCHUHIOBEPA.

XpoMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTBhl.

I'enetnka mnona. XpOMOCOMHOE OIpEAENICHHE Moja. AyTOCOMBI M IIOJOBBIE XPOMOCOMBI. ['OMOramerHele u
reTeporameTHsle oprann3msl. HacinegoBanue npru3HakoB, CUEIVIEHHBIX C MTOJIOM.
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N3menunBOCTh. BuABl M3MEHUYMBOCTH: HEHACIEIACTBEHHAs W HACJIEACTBEHHas. Poyib cpeapl B HEHACIEACTBEHHOU
M3MEHYUBOCTU. XapaKTepUCTUKa MOAU(PHUKAIIMOHHON N3MEHUYMBOCTH. BapuaronHslil psin 1 BapuarronHas kpusasi. Hopma
peakiuu npusHaka. KolnyecTBeHHbIE W KAa4eCTBEHHbIEC MPU3HAKM U UX HOpMa peakiuu. CBOHCTBA MOAU(PUKAIMOHHOMN
U3MEHYHUBOCTH.

HacnencTBeHnHas, Wiy reHOTUNIWYECKasi, ©3MEHUYUBOCTh. KoMOMHATHBHAS U3MEHUNBOCTh. Mei03 1 I0J10BOI Iponecc —
OCHOBa KOMOMHATUBHON M3MEHUMBOCTH. MyTanMoHHas u3MeH4YnBOCTh. Kitaccudukanust MyTaiuii: reHHble, XpOMOCOMHBIE,
reHoMHble. YactoTra W mpuyuHbl MyTanuil. MyrtareHHble ()akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOU
m3meHunBoctr H. M. BaBunosa.

BresnepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTb.

I'eneruka uenoseka. Kapuotun yenoBexka. OCHOBHBIE METOJIb TEHETUKU UYE€JIOBEKA: T€HEAJOTUUYECKHM, OJIM3HEOBBIN,
UTOT€HETUYECKHUM, OMOXUMUYECKUN, MOJIEKYJISIpHO-TeHeTuYecKnii. COBpEMEHHOE ONpEEIeHUE FEHOTHIIA: TTOJIHOT€HOMHOE
CEKBEHHUPOBAHME, TCHOTUIUPOBaHUE, B TOM 4yucie ¢ nomonisio [I[P-ananu3a. HaciencTtBenHble 3a00sieBaHUsI YEJIOBEKA:
reHHble 00Jie3HU, OOJIe3HH C HACJEICTBEHHOW MPEeApacloiIOKEHHOCThI0, XpPOMOCOMHBbIE Oosie3Hu. CoMaTthyeckue Hu
reHepaTuBHble MyTauuu. CTBOJIOBbIE KJIETKU. [IpuHIMOBI 370poBOro o0Opasza >KM3HM, JUArHOCTHKH, MPO(UIAKTUKA U
JIeYeHUsI TEHeTHYeCKUx Oose3Hell. MenuKo-TeHeTHYeCKOoe KOHCYJIbTUPOBAHME. 3HAUE€HUE MEAMIMHCKOW TeHETUKH B
MPEeA0TBPALEHUH U JICUEHUU TeHETUYECKHUX 3a00JIeBaHUI YelloOBeKa.

JdeMoHcTpanuu:

[ToptpeTtsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodeen-Pecorckuii, H. 1. Bapunos.

TabGmumpsl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE U €0 IIUTOT€HETHYEeCKas OCHOBa», «3aKOH PaCILEIJICHUs] U ero
UTOTEHETHYECKass OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpumHoe ckpemuBanue», «Luromornyeckue OCHOBBI
TUTHOPUAHOTO CKpenuBaHus», «Meio3y», «B3aumoaeicTBue alieNbHBIX TI'eHOBY», «['eHeTHdyeckue KapTbhl PaCTEHUH,
KUBOTHBIX M 4YeloBeKa», «l'eHeTnka mnosa», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CLEIUIEHHOTO C MOJoM», «KapuoTuribl
YesioBeKa U KUBOTHBIX», « Bunel n3meHunBocti», «MoaudpukamoHHas U3MEHUUBOCThY, «HacnenoBanue pesyc-gpaxropay,
«I'eHeTnka rpynn KpoBu», « MyTaniMOHHast U3MEHYUBOCTD).
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O6opynoBanue:  MoJenu-anmMkaiuu — «MoHOTHOpHUIHOE  CKpeliuBaHue», «HemonHoe — TOMUHHMpPOBaHUEY,
«Jlurubpumnoe ckpemmBanuey, «llepexpéct XxpoMocom», MUKPOCKOIT U MUKporpenapar «Jlpo3zodunay (Hopma, MyTaruu
(bOpMBI KPBUIBEB U OKPACKH Tema), repoapuit «I'opox MOceBHOIN.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHas padota Ne 5. «3yyeHue pe3yapTaToOB MOHOTHOPUIHOTO M JUTHOPUHOTO CKPEIIUBAHUS Y APO30(DUIIBI
Ha FOTOBBIX MHUKpOMpenaparTaxj.

Jlaboparopnas pabdora Ne 6. «M3yuenue MoauduUKalMOHHOW W3MEHUMBOCTH, MOCTPOCHHME BapUAIIMOHHOIO psia U
BapUALIMOHHON KPUBO».

JlabopatopHas pabota Ne 7. « AHaU3 MyTaluii y 1po30¢Guiibl Ha TOTOBBIX MUKpOIIpenapaTaxy.

[Tpaktuueckas padota Ne 2. «CocraBiieHre U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekupnsi Kak Hayka M IpOLECC. 3apOoXkAEHUE celeKuuyn u noMectukanus. Yuenue H. M. BaBunoBa o mentpax
MIPOUCXOXKICHUSI 1 MHOTO00Opa3usi KyJIbTYpHBIX pacTeHUM. [{eHTpbl MPOUCXOXKIACHUS JOMAIIHUX KUBOTHBIX. CopT, Mopoja,
ITAMM.

CoBpeMeHHbIE METO/IbI CeNEeKIMU. MacCOBBIN U MHIUBUAYATIbHBIM OTOOPHI B CEICKIIMU PACTeHUH U )KUBOTHBIX. OIleHKa
IKCTephepa. ban3kopoacTBeHHOE CKpeluBanue — UHOpuUauHr. Yuctas juHus. CKpeliuBaHue YUCTHIX JIMHUHN. ['eTeposuc,
unu rubpuaHas cwia. HepojactBeHHoe ckpemnuBaHue — ayTopuauHr. OtnanéHHas rtulOpuauzanus U €€  YCHeXH.
N cKkycCTBEHHBIM MyTareHe3 1 MoJy4YeHHUE MOJUITONA0B. JJOCTUKEHHS CEEKIINU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomoruss kak oOTpacib MPOU3BOJACTBA. [eHHas wWHXeHepus. Jtambl co3manus pekoMmOuHanTHOM JIHK wm
TPAaHCT€HHBIX OpraHu3MoB. Krnerounasa mnxkeHepusa. Kietounsle KynbTypbl. MHUKpPOKIIOHAIIBHOE PAa3MHOKEHUE PACTECHHM.
KioHupoBaHue BEICOKOITPOAYKTUBHBIX CEITLCKOXO3SIMCTBEHHBIX OPTraHU3MOB. DKOJIOTHYECKHE U dTHYecKue podiembl. [MO
— FeHEeTUYECKU MOAUGUIIMPOBAHHBIE OPTraHU3MBbI.

JleMoHCTpauuu:

[Toptpetsr: H. 1. BaBuiios, 1. B. Muuypumn, I'. /{. Kapnieuenko, M. ®@. BaHoB.

13



TaOmuupsl 1 cxembl: kKapTa «L{eHTpbl MPOUCXOXKIEHHUSI 1 MHOT0OOpa3usl KyJbTYpPHBIX pacTeHHiD», «[lopoabl nomamHmx
KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuit», «OtmanéHHas rubpuamzanus», «Paborel akamemuka M. @. VBanosay,
«[lomumnonnus», «O0bEKTH OMOTEXHOJIOTUNY, «KIeToUHbIe KYJIBTYPHl U KIOHHUpOBaHUEY, «KOHCTpyHpoBaHHE U TEPEHOC
T'€HOB, XPOMOCOM.

O6opynoBaHue: MYJSDKM IUIOJIOB U KOPHEIUIOAOB JUKHX (OPM M KyJbTYpPHBIX COpPTOB pAacTE€HUH, repOapuit
«CenbCKOX035MCTBEHHBIE PACTEHUS.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHUKEHUS CEJIEKIIMM PACTEHHM M >KMBOTHBIX (HA CEJEKUMOHHYIO CTaHIUIO,
IUIEMEHHYIO (pepMy, COPTOMCHBITATENbHBIN Y4YacTOK, B TEIUIMYHOE XO35AMCTBO, JIaDOPATOPUIO arpOyHHUBEPCUTETA WIIU
HAy4YHOTO LIEHTPA)».

11 KUIACC

Tema 1. IBoJIIOLIHOHHAS 0HOJIOTHS.

[IpeanochbUIKM BO3ZHUKHOBEHHUS 3BOJIIOLMOHHON TEOpUHU. DBOJIOLMOHHASA TEOpHs U €€ MecTo B Ouosoruu. BnusHue
HBOJIFOLIMOHHOW TEOPUU HA pa3BUTHE OMOJIOTHU U APYTUX HAYK.

CeuzerenbcTBa 3BOMOUMU. [lane€oHTOIOrMYECKHE: TMOCIEN0BATEIPHOCTh MOSBICHHUS BUIOB B NAJEOHTOJIOIMYECKOU
JIETOMHKCH, NTepexoHbie popMbl. buoreorpaduueckue: cXoACTBO U paznuuue GpayH U GpJop MaTepuKOB U OCTPOBOB.

OMOpHOJIOrHUECKHE: CXOACTBA U Pa3Inyusi SMOPUOHOB Pa3HBIX BUIOB MO3BOHOUHBIX. CpaBHUTEIbHO-aHATOMUYECKUE:
TrOMOJIOTUYHbBIE, AHAJIOTUYHBIE, PYJUMEHTAPHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKUE: CXOACTBO MEXaHU3MOB
HACJIEICTBEHHOCTH ¥ OCHOBHBIX METa0OJUYECKUX MyTel Yy BCEX OPTaHNU3MOB.

OpomonnonHas teopus Y. Jlapeuna. [Ipeanocbuiku BOZHUKHOBEHUS TapBUHHU3MA. [[BHIKYIIME CHIIBI SBOJIFOLMU BUIOB
no JlapBuHy (M30BITOUHOE Pa3MHOXKEHUE TMPHU OTPAHUUYEHHOCTH PECYpCOB, HEOIpeAesi€HHAas H3MEHYMBOCTh, OopbOa 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cuntetnueckas teopus 3Bomounn (CTI) U €€ OCHOBHbBIE MOJIOKEHUS.
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MuxkposBosronus. [Tomynsuus kak eIMHUIA BUIA U 3BOJIIOLUU.

JIBmokymiue cuibl ((hakTopbl) HBOJIIOLMY BUAOB B MPpUpPOAe. MyTallMOHHBIN Mpoliecc U KOMOWHATUBHAS N3MEHYUBOCTb.
[TomynsiiioHHBIE BOTHBI U Ipeiid reHoB. V30511 1 MUTpaLius.

EctecTBeHHbI 0TOOp — HampaBJsioNUil akTop 3BoJtoKK. POpMBbI €CTECTBEHHOTO 0TOODA.

[Ipucnoco61eHHOCTh OPraHU3MOB KaK pe3yibTaT 3BotoIuH. [IpruMepsl mprcnocobiiennii y opranu3zMoB. ApoMopQo3bl
Y M0 TallhH.

Bun u BunooOpazoBanue. Kpurepuu Buga. OcHOBHBIE (hOPMBI BUI000pA30BAHMS: T€OrpapuuecKoe, 3KOJIOTUYECKOE.

MakposBomonus. opmel 3BoONMN: (DUTIETUUECKAs, TUBEPreHTHAsA, KOHBEPreHTHasl, napamiensHas. HeoOpaTumocTsb
ABOJIFOLUU.

IIpoucxoxieHne OT HeCTIENUAIN3UPOBaHHbIX NpeaKoB. [Iporpeccupyromas cnenuanu3anus. AganTuBHas pajgnays.

JleMoHcTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanescknii, K. M. bap, 3. I'ekkens, @. Mromrep, A. H.
Cesep110B.

Tabmunbslt u  cxembl: «Pa3BuTue OpraHMYecKOro Mupa Ha 3emie», «3apOoJbllld IMO3BOHOYHBIX KUBOTHBIXY,
«Apxeontepukcy, «Dopmbl 00pHOBI 3a cyliecTBoBaHUE», «EcTecTBeHHBIM 0TOOp», «MHOrooOpa3ue COpTOB pPaCTCHUID,
«MHoroo6paszue nopoja *KUBOTHBIX», «[lonmynaunm», «MyTalmoHHas ”3BMEHYUBOCTEY», «ApoMopdo3by, «anoagantanumy,
«Obm1as aereHepanus», «[Brwxkyiiue cuibl 3BoroIuny, «Kapra-cxema mapiipyta nyremectBus Y. Japsuna», «boprba 3a
cyuectBoBanue», «lIpucmnocoOieHHOCT,  OpraHusmoBy», «l'eorpapuueckoe BUI000pazoBaHuE», «IKOJIOTMUYECKOE
BUJ1000pa30BaHUEY.

O6opynoBaHHe: KOJUICKIUS HACEKOMBIX C Ppa3IMYHBIMU THUIAMH OKpPAaCKH, Ha0Op IUIOAOB M CEMSH, KOJUICKIIHS
«IIpumMepsbl 3alUTHBIX MPUCTIOCOOIEHUN Y JKUBOTHBIX», MOJeNb «OCHOBHbBIC HAIlPaBJIEHUS BOJIIOLUUNY», OOBEMHAS MOJENb
«CTpoeHue roJIoBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduyeckas xkapra mupa, Koywekuus «DopMbl COXpPaHHOCTH HCKOMAEMbIX KMBOTHBIX M PACTEHMI», MOJAEIb
anmumkauusa — «Ilepekpéct xpomocom», BiaxHble mnpenapaTel «Pa3Butme Hacekomoro», «Pa3BuTme nATYyLIKWY,
MuKkpornpenapar «lpo3zodunay (Hopma, MyTauu GoOpMbl KPbUILEB U OKPACKH TeJa).
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JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JIaGopartopnas padota Ne 1. «CpaBHeHUE BUAOB IO MOPPOJIOTUIECKOMY KPUTEPHUIO.

Jlabopatopnas pabota Ne 2. «Onrcanue mprucrocoOJeHHOCTH OPraHu3Ma U €€ OTHOCUTEIIHLHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4HbI€e NPEACTABICHUS O 3apOXKACHNUN KU3HU. HayuHble runoTe3sl BOSHUKHOBEHUS KU3HU Ha 3emiie: aOMOreHe3 U
naHcnepMus. XUMHYEcKass 3BOJIONUS. AOHOTEHHBIM CHHTE3 OpPraHMYECKHX BEUIECTB M3  HEOPraHUYECKHX.
DKCneprUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOW 3Botound. HauanpHble 3Tambl OMONOrMYECcKO 3Boronuu. ['mmoresa
PHK-mupa. @opMmupoBaHue MEMOpPAHHBIX CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM M HMX 3BOJIIOLMS.
@opMHUPOBaHUE OCHOBHBIX I'PYIIII KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emuie 1o 3paM M nepuonam. Karapxeil. Apxelickas U mportepo3oickas 3psl. 1laneosolickas 3pa u
e€ epHobl: KEMOPUIICKUHN, OPAOBUKCKUM, CUITYpPUMCKUH, I€BOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3so30¥cKas opa U €€ IEPUOABL: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBbIM, AHTPONOTEHOBBIH.

XapakTepucTUKa KJIMMATa U T€OJOTMYECKHUX NpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLHUHA PACTUTEIBHOIO U KUBOTHOTO
Mupa. ApoMop(o3bl y pacTeHuil 1 )kuBOTHBIX. [losiBIeHNE, pacliBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucreMa OpraHM4EeCKOro MUpa Kak OTpa)XEHUE dBOTIOLUU. OCHOBHBIE CHCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

OBoIOIMsA 4eNOoBeKAa. AHTPOMOJIOTUS Kak Hayka. Pa3sBuTHe NpencTaBlIeHM O MPOUCXOKICHWM 4YeloBeka. Merompl
M3y4yeHUs aHTpororere3a. CxoacTBa U pa3andus 4eJI0BeKa U )KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YETTOBEKA.

JBvokymue cuitbl (pakTopbl) aHTporiorene3a. HaciaenctBeHHass N3MEHYMBOCTh M €CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIH
o0pa3 >KU3HH, U3TOTOBJICHHUE OPYAUM TPpy/Ja, MBIILJICHUE, PEUb.

OCHOBHBIE CTaaMM M BETBHU HBOJIOLMM YEJIOBEKA: aBCTPAIONUTEKH, YUenoBeK yMenblil, YUenoBek NpsIMOXOISAIINN,
UYenoBek HeaHaepTanbckuid, YenmoBek pa3zyMHbld. HaxoJku HCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIIECTBOBaHMS, 00JacTh
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3Ta, 00pa3 KU3HH, OPY/IHUA.
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YenoBeueckue pacbl. OcHOBHble OOJNBIIME pachkl: eBporeougHas (eBpasuiickasi), HErpo-aBCTpajIOuHas
(’KBaTOpHUAIbHAS), MOHTOJIOU]IHAS (a3MATCKO-aMEpUKaHCKasi). UepThl MPUCHIOCOOIEHHOCTH NPEACTAaBUTENCH YETOBEYECKHUX
pac K yCIOBUSIM CylllecTBOBaHMs. ENMHCTBO YenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Pean, JI. I1actep, A. K. Onapun, C. Mumiep, I'. FOpu, Y. lapBuH.

Tabmuupbr u cxembl: «Bo3HukHoBeHHe CoJIHEUHOUM cucTeMbl», «Pa3BuTHEe oOpraHmyeckoro mupa», «Pacturenphas
KJIeTKay, « KuBoTHas kinetka», «lIpokapuornueckas kietka», «CoOBpeMEHHAsI CUCTEMa OPraHUYECKOro Mupa», «CpaBHEHHE
aHATOMUYECKUX YEePT CTPOCHUS YEJIOBEKa U YEJIOBEKOOOPA3HBIX 00€3bsiHY», « OCHOBHBIE MECTa MaJICOHTOJIOTHYECKUX HAXOJ0K
MPEJKOB COBPEMEHHOTO 4eloBeKa», «JllpeBHeimue mogun», «JpeBHue moam», «llepBble COBpPEMEHHBIE OO,
«HenoBeuecKue pacoh».

O6opynoBanue: Mysspku «lIpoucxoxaeHue yenoBeka» (OIOCThI ABCTPAJIONMUTEKA, MUTEKAHTPONA, HEaHJepTasblia,
KpPOMaHbOHIIA), CJENKHU WK U300paKeHUsI KAMEHHBIX OpYAMil IEPBOOBITHOTO YeoBeKa (KaMHU-YOIIEpkl, pyouiia, ckpedna),
reoXpoHoJIoruyeckas Tabiuiia, KoyuieKus « DopMbl COXPaHHOCTH MUCKOTIAEMBIX >KUBOTHBIX U PACTCHUIN.

JlaGopaTopHblie 1 NpaKTUHYeCKHe padoThI:

[Tpaktuueckas padora Ne 1. «3ydeHne UCKONMAaEMbIX OCTATKOB PACTEHHUM U dKUBOTHBIX B KOJUICKITUSIX).

DKcKypcus « DBONIOLUS OPraHUYECKOTO MUpa Ha 3eMJie» (B €CTECTBEHHO-HAYUYHbIN WM KPaeBEIUECKUN My3el).

Tema 3. OpranusMbl 4 OKpy:KawIas cpeaa.

DKoJorud Kak HayKa. 3aJadyd W pa3feiabl 3KOJIOrMU. MeToAbl 3KOJOTHMYECKHUX HCCIEHOBAHUNA. DKOJIOTHYECKOe
MHPOBO33pPEHHUE COBPEMEHHOTO YEJIOBEKA.

Cpennl 0OuTaHMs OPraHU3MOB: BOJHAS, HA3EeMHO-BO3IyIIIHAS, TOYBEHHAS, BHYTPHOPTaHU3MEHHAS.

Oxonoruyeckue  (akropel. Knaccudukarus  sxonorudeckux — (GakTopoB: aOMOTHMYECKHE, OHOTHUYECKHE U
aHTponoreHHsie. JlelcTBre IKOI0rnYecKuX (hakKTOPOB Ha OPTaHU3MBI.

AOGuoTtndeckue (GaKTOpbl: CBET, TeMIlepaTypa, BIaXHOCTb. DortomepuommusMm. IlpucmocobiieHuss OpraHu3MoOB K
JENUCTBUIO a0MOTHYECKUX (PpaKTOpOB. bromornyeckue puTMsl.
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buotnueckue Qaxtopel. Buibl OMOTHUECKUX B3aUMOAECUCTBUNA: KOHKYPEHIMS, XUIIHUYECTBO, CUMOMO3 U €r0 (POPMBI.
[Tapazutusm, Koomepamusi, MyTyaJid3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HAXJIECOHMYECTBO). AMEHCAIM3M, HEUTpaIU3M.
3HaueHHe OMOTUYECKUX B3aMMOIECHCTBUI AJIA CYIIECTBOBAHUS OPTaHU3MOB B IPUPOJIHBIX COOOIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU monyasuuu. OCHOBHBIE IIOKAa3aTeNM MOMYJSIIMUA: YHCIEHHOCTb, IUIOTHOCTD,
POXKIAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpalys. JuHamMuKa 4uCICHHOCTH MOMYJIAIUU U €€ PEeryJIsLus.

JeMoHcTpanuu:

[Toptpetsi: A. I'ymbonsar, K. ®@. Pynbe, O. I'ekkens.

Tabmuupr u cxembl: kapta «lIpupoansie 30HBI 3emun», «Cpenbl OOUTaHUS OpPraHU3MOBY», «DOTONEPUOAUIMY,
«Ilonmynsauumny, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYJIAUNUN HHPY30pUU-TYheabKn», «llumesbie nenmy.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGoparopnas padota Ne 3. «Mopdosioruueckrne 0COOEHHOCTH PACTEHUM U3 Pa3HBIX MECT OOUTaAHUSD.

JlabopartopHas padota Ne 4. «BnusHre cBEeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTuueckas padora Ne 2. «I1oacy€T MIOTHOCTH MOMYJISIIUNA PA3HBIX BUIOB PACTCHUIN.

Tema 4. CooOmecTBa 1 IK0JI0rHYECKHE CHCTEMBI.

Coo0111ecTBO Opranu3mMoB — 6uoreHo3. CTpyKTypbl OMOIIEH03a: BUI0BasI, MPOCTPAHCTBEHHAs, Tpoduueckas (TUIieBas).
Buabsl-nomuHadTel. CBsi3u B OMOIIEHO3E.

DKkoJsiornueckue cucrteMbl (skocucteMsl). [lonstrue 06 sxkocucteme u O6moreorneHo3e. OyHKIUOHATBHBIE KOMIIOHEHTHI
HKOCHCTEMBI: MPOIYLIEHTHI, KOHCYMEHTHI, peyleHThl. KpyroBopoT BeliecTB 1 MOTOK 3HEPTUU B dKocucteme. Tpoduueckue
(nuieBbie) ypoBHH 3KocucTeMbl. IlumieBsle nenu u cetd. OCHOBHBIE MOKa3aTENM 3KOCHCTEMBI: OMoOMacca, MPOTyKIHS.
DKOJIOTMYeCKHe MUPaMUbl: MPOAYKINH, YUCIEHHOCTH, Onomacchl. CBOMCTBA SKOCUCTEM: YCTOHYHMBOCThH, CAaMOPETYJISAIIMS,
pa3Butue. Cykueccus.

[IpupoaHbie 3KocUCTEMbl. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMa XBOMHOIO MJTU IIMPOKOJIMCTBEHHOTO Jieca.

AHTpONOTEeHHbIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3kocucTeMbl. buonornueckoe M XO034WCTBEHHOE 3HAUYEHUE
arpo3KOCUCTEM U YpPOOIKOCHUCTEM.

buopa3znoobpasue kak (pakTop ycTOWUMBOCTH IKOCUCTEM. CoXpaHEeHHEe OMOJIOTUYECKOro pa3Hoo0pasus Ha 3eMIie.
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VYuenue B. . Bepnaackoro o 6uochepe. ['panuiipl, coctaB u cTpykTypa ouocdepsl. JKuBoe BEIIECTBO U €r0 (PYHKITUH.
Ocobennoctu 6mocdeprl Kak riao0aabHON SKOCHCTeMbl. J[MHaMIdeckoe paBHOBeCHE U 0OpaTHas CBsI3b B Omocdepe.

KpyroBopoTbl BemecTB u OHOTCOXMMUYECKHE ITMKIBI 3JIEMEHTOB (yriiepona, a3ora). 30HaIbHOCTH OMOChEpHI.
OcHOBHBIE OMOMBI CYIIIH.

YenoeuecTBO B 6rochepe 3emin. AHTpONOreHHbIe U3MeHeHus B Ouocdepe. [odanbHbIe SKOJIOTHYECKUE TPOOTIEMBI.

CocymiecTBoBaHue MpUpobl U yenoBeuecTBa. CoxpaHeHrne OuopazHooOpa3us Kak OCHOBA YCTOMYMBOCTH OMOC(EpHI.
OcHoOBa panMOHAILHOTO YMPABJICHUS MPUPOJHBIMU pEeCypcaMM M HMX HUCIOIb30BaHUE. J[oCTHXKeHusl OMOJIOTMHM M OXpaHa
MIPUPOJIBL.

JdeMoHcTpanuu:

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

Tabmuupr u cxembl: «Ilumessie nenm», «buoneHo3: coctaB u cTpykTypa», «lIpupomnbsie coobmectBa», «llenu
MUTAHUSY, «IKOJoTHYecKas nmupaMmuaia», «buocdepa u yenopek», « IKOCUCTEMA MTUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO Jeca», «buoreHo3 BogoéMa», «ArpouneHos», «lIpuMepHble aHTPONMOTeHHBIE BO3JCHUCTBUS HAa MPUPOIY»,
«BaxxHelnme MCTOUYHUKHM 3arps3HEHHs] BO3[yXa M TPYHTOBBIX Boa», «llouBa — BakHeWmasi cocTtapistomias Ouochepsy,
«®DakTopel aerpaganuu nouBy, «llapHukoBsiii 3 dexT», «DakTopbl pagrOaKTUBHOTO 3arpsizHeHus Ouochepnny, «Oomas
CTpYKTypa 6uocdepri», «Pacnpoctpanenue xu3Hu B ouochepe», «O30HOBBIN dKkpaH 6uochepr», «KpyropopoT yriepoja B
ouocheper», «kKpyroBopot azora B Ipupoie».

OG6opynoBaHue: MoJeab-anuIMKaIus « Tunmuaasie OHOIEHO3b», Tepbapuii «PacTuTenbHbIe COOOIECTBAY, KOICKIIUN
«buoreHo3», «BpeauTenn BaXKHEHUIIINX CETbCKOXO3SIMCTBEHHBIX KYJIbTYP», repOapuu U KOJUICKIINN PACTEHUN U )KUBOTHBIX,
MIPUHAJICKAINE K Pa3HbIM SKOJIOTUYECKUM TpymmnaM ogHoro Buaa, Kpacuas kuura Poccuiickoii denepariuu, n3o0paxeHus
OXpaHSIEMbIX BUJIOB PAaCTCHUHN U KUBOTHBIX.
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IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITIPOI'PAMMBI 110 BUOJIOTMMMA HA BbA30OBOM VYPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHNA

Cornacao ®I'OC COO, ycraHaBiuBarOTCs TPEOOBAHUS K PE3yJIbTaTaM OCBOCHHS 00YyYaIOUMUCS MPOrPaMM CPETHETO
oO1ero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPEAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIHMYHOCTHBIX PE3yJIbTATOB OCBOCHUSA Mpeamera «buonorus» BBIIEICHBI CIEAYIONIAE COCTABIISIONIUE:
OCO3HaHUE 00YYaIOIMMHUCS POCCUMCKON IpaskIaHCKOW UACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIILHOCTH
U CaMOOTIPEJICICHUI0, HATMYKME MOTUBALIUUA K OOYYEHHIO OMOJIOTHH, EJICHATIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUI
JUYHOCTHA HA OCHOBE KJIIOYEBBIX IIEHHOCTEH M UCTOPUYECKUX TPAAMIMI pa3BUTHUS OMOJOTUYECKOTO 3HAHUS, TOTOBHOCTH U
CIIOCOOHOCTh  OOY4YarolUXCsS PYKOBOJCTBOBAThCSA B CBOEH JIEATEILHOCTH I[EHHOCTHO-CMBICIOBBIMU YCTAHOBKAMH,
MPUCYIIMMHU cUCTEME OUOTIOTHYECKOTO 00pa30BaHMsl, HAIMYME HKOJIOTUYECKOTO MPAaBOCO3HAHUS, CTIOCOOHOCTH CTaBUTh 1IEJIU
U CTPOUTH )KU3HEHHBIC IIAHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHUS TpeaMmeTa «buoorus» AOCTUraloTCs B €AUMHCTBE YYEOHOW M BOCIUTATEIHLHOM
JNEATEIbHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMH POCCUUCKUMHU COLUHOKYJIBTYPHBIMHU, HCTOPUYECKUMH M JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSITBIMU B OOIIECTBE MPaBWJIAMU U HOPMaMU IMOBEACHUS U CIOCOOCTBYIOT Mpolieccam
CaMOIMO3HAHUs, CAMOBOCIIUTAHUS U CAMOPA3BUTHUSI, PA3BUTUSI BHYTPEHHEW MO3UIMU JUYHOCTH, MATPUOTU3MA, YBAXKECHUS K
3aKOHY W TPABOMOPSANIKY, YEJIOBEKY TpPyJa U CTApIIEMy IOKOJEHUIO, B3aUMHOTO YBaXKCHHUS, OEPEKHOTO OTHOIICHUS K
KYJIbTYPHOMY HAcCJEOUI0 U TPAAULMAM MHOTOHAMOHAIBHOIO Hapona Poccuiickon denepannu, OpupoOI€ U OKPYKAOLIEH
cpene.

JIngyHOCTHBIE PE3yabTaThl OCBOEHHUS YUe€OHOTO npeaMeTa «bruonorus OKHBI OTPaKaTb TOTOBHOCTh M CITIOCOOHOCTH
oOydJaronmxcsi PyKOBOJCTBOBAaTHCA CPOPMUPOBAHHOW BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU/, TIO3UTHUBHBIX BHYTPEHHHX YOEXKICHUN, COOTBETCTBYIONIUX TPATUIMOHHBIM IICHHOCTSAM POCCHUHCKOTO
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oOlIecTBa, paclIUpEeHUEe XKU3HEHHOTO OMbITa W OMNbITA ACSITEIBHOCTH B IMPOIIECCE pealin3allii OCHOBHBIX HaIpaBlIeHUUN
BOCHIUTATENIBLHOM JEATEIIBHOCTH, B TOM YUCJIE B YACTH:
1) rpaskaIaHCKOr0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIMK O0YYarOIIErocsi Kak aKTUBHOIO M OTBETCTBEHHOI'O YJIEHa POCCUHCKOIO
00IIIeCTBA;

OCO3HaHHUE CBOMX KOHCTUTYITMOHHBIX MPaB U 00sS3aHHOCTEN, yBaXKECHUE 3aKOHA U TTPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATENIBHOCTH MPU CO3JIaHUM YYEOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX U
MO3HABATENbHBIX 3a]1a4, BBIIIOJIHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEAENIATh COOCTBEHHYIO MO3UIIUIO 110 OTHOIIEHHUIO K SIBJICHUSIM COBPEMEHHOM >KU3HU U OOBIICHSTH €€;

yMEHUE YYUTHIBATH B CBOMX JEHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHMBHOTO B3aMMOJICHCTBUS JIOJIEH C pa3sHBIMU
yOeKACHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLUAJIBHBIM MOJIOKCHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TMPOIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX, ITO3HABATEIBHBIX U
HCCIIEIOBATENIbCKUX 3a/1ad, YBAXKHUTEJIHHOTO OTHOIICHUS K MHEHHIO OIIMOHEHTOB MPH OOCYXKIEHUM CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NIaTPUOTUYECKOI0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPAKTAHCKOW UIACHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K CBOEMY Hapoj]y, UyBCTBa
OTBETCTBEHHOCTH Iepes POauMHONM, ropaoCcTH 3a CBOM Kpaul, CBOK PONIMHY, CBOM A3BIK M KYJIBTYPY, IPOLLJIOE U HACTOSLIEE
MHOTOHAIMOHAIIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUICHHE K MPUPOAHOMY HACICIWI0 W NaMITHHUKaM IPUPOJBI, NOCTHXEeHHsM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYE;

CITIOCOOHOCTh OIIEHHUBATh BKJIAJl POCCUMCKUX YUYEHBIX B CTAHOBJICHHE W Pa3BUTHE OWOJIOTHMU, TTOHUMAHUS 3HAYCHUS
OMOJIOTHY B TTO3HAHUH 3aKOHOB TIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

uaeiHas yoe:xx 1I€EHHOCTh, TOTOBHOCTD K CITY>KeHHIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTH 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
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OCO3HaHMUE TYXOBHBIX [IEHHOCTEH POCCUICKOTO HapO/a;

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TIOBEICHMS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO W MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAJTLHO-HPaBCTBCHHBIE
HOPMBI U [ICHHOCTH;

OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOEHUE YCTONYMBOTO OYAYIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMUM POIUTENSIM, CO3JAHUI0O CEMbU HAa OCHOBE OCO3HAHHOTO MPHUHATHS IIEHHOCTEU
CEMEWHOW JKU3HU B COOTBETCTBUU C TpaguUUAMHU HaponoB Poccuu;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO0 TBOPUYECTBA, CIOPTA, TPY/a,
OOIIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE YMOIMOHATILHOTO BO3IEHCTBHS KUBOU TIPUPOBI U €€ IICHHOCTH;

TOTOBHOCTH K CAMOBBIPOKCHHIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE TTPOSIBIISITH KAYECTBA TBOPUYECKON JTMIHOCTH;

5) pusznyeckoro BocnuTaHus, pOPMHUPOBAHUA KYJIbTYPbI 310POBbS X IMOLMOHAJIBHOIO 0J1ar0noJIy4us:

MOHUMAaHUE U peasn3alius 30poBoro u 6e3omacHoro odpasa kKu3Hu (340POBOE MUTAHUE, COOJIIOICHHE TUTUEHUYECKUX
MpaBuJ M HOPM, COANaHCHPOBAHHBIM PEXUM 3aHATHUM M OTAbIXA, peryisipHas ¢u3nUecKkass aKTHUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U TICUXUIECKOMY 3I0POBBIO;

MOHUMAaHWE IICHHOCTH TPABWI WHIAMBHUIYAJIBHOTO M KOJUICKTHBHOTO O€30TMacHOTO0 TIOBEACHUS B CHUTYyaIUsX,
YIPOXKAIOIIUX 3/I0POBBIO U JKU3HU JIOJIEH;

OCO3HAHME MOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOT OIS, HAPKOTUKOB, KypEHUS);

6) Tpya10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTEePCTBA, TPYIOTIO0HE;

TOTOBHOCTh K AaKTUBHOW JCATCIBHOCTH TEXHOJOTHYCCKOH W  COIMAIBHOW HAIPaBJICHHOCTH, CIIOCOOHOCTB
WHUIIMAPOBATH, TUIAHUPOBATh U CAMOCTOSTEILHO BBITIONHATH TAKYIO IEATEIIbHOCTD;

WHTEpEC K paznudyHbiM cepam npodhecCuOHATBHOU NIEeATeTbHOCTH, YMEHHUE COBEpIaTh OCO3HAHHBIA BHIOOp OymyIieit
podeCCUM M peaaTn30BbIBaTh COOCTBECHHBIC KU3HCHHBIC TIIAHbL
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TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO M CAMOOOPA30BaHMIO HA MPOTSIKEHUU BCEH KU3HH;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKH IEJIECO00Pa3HOE OTHOIICHUE K TIPUPOJIC KaK UCTOUYHUKY JKU3HH Ha 3eMJIe, OCHOBE €€ CyIeCTBOBAHMSI;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOM KyJIbTYphl: MPUOOpPETEHHE OIbITa IUIAHUPOBAHUS TOCTYIKOB M OIICHKH HX
BO3MOJKHBIX TTOCJIEACTBUN JJIs1 OKPY>KAIOIIEH CPEeIbl;

OCO3HaHME rI00aJTbHOTO XapaKTepa FIKOJIOTHYECKUX MPOOJIeM U IyTe X pelIeHus;

CIIOCOOHOCTh HCITOJIB30BaTh MPHOOPETaeMble TPHU W3YYCHUH OHOJIOTHH 3HAHWS W YMEHHS MPU PEIICHUU MPoOIeM,
CBS3aHHBIX C paIllMOHATBHBIM IMPUPOJIOIOIB30BaHUEM (COOJIOICHNE MPaBWI TOBEICHUS B TPHPOJC, HAMPABICHHBIX Ha
COXpaHEHUE PaBHOBECHS B YKOCUCTEMAX, OXPaHy BUOB, IKOCUCTEM, OMOChephl);

AKTUBHOE HENPUITHE JEHCTBUN, MPUHOCSAIIUX BpEA OKPYKAIOIIEH TPUPOAHOU Cpelle, YMEHHUE MPOrHO3UPOBATh
HEOIaronpusITHRIC YKOJIOTHICCKHE TTOCIICCTBUS MPEANPUHIMACMBIX ACHCTBUHN U MPEIOTBPAIIAT UX;

HaJU4HE Pa3BUTOTO DKOJOTHYCCKOTO MBIIIJICHUS, SKOJOTHUECKONW KYJIbTYPBI, OTBITA ACATEIBHOCTH IKOJIOTHYCCKOM
HaIPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS WMH B IO3HABAaTEIbHOW, KOMMYHUKATHUBHOW W COITMAJIBHOM TPAKTHKE,
TOTOBHOCTH K YYaCTHUIO B TIPAKTUYECKOM JCITEILHOCTH IKOJIOTHUYECKON HAMPaBIEHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIICCTBCHHOU
MPaKTUKHU, OCHOBAHHOTO Ha AUAJIOre KYJbTYp, CHOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHKE SI3bIKOBOM M YUTATEIBCKOM KYJIbTYPhI KaK CPEJICTBA B3aUMOJCHCTBUS MEXTY JIFOAMU U TTO3HAHUS
MHpA;

MOHUMaHuEe crnenupuKkr OMOJOTUM KaK HAyKdh, OCO3HaHWUsS €€ poiau B (OPMHUPOBAHUM PAIMOHATHLHOTO HAYYHOTO
MBIIICHUS, CO3IaHUH [EJIOCTHOTO TPECTaBICHHs 00 OKPYIKAIOIIEM MUPE KaK O €MHCTBE MPUPO/IbI, UeTIOBEKa U 0OIIIECTBA,
B ITO3HAHHUH MTPUPOTHBIX 3aKOHOMEPHOCTEH M peIICHUH TIPOOJIEM COXPAHECHHSI IIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHM JJIsi COBPEMEHHOW IMBHIM3AIMU: OOECIEYeHUs HOBOTO YPOBHS Pa3BHUTHS
MEUITMHBI, CO3aHNe TIEPCIIEKTUBHBIX OMOTEXHOJIOTHI, CIOCOOHBIX peliaTh PECYPCHBIE MPOOJIEMBI Pa3BUTHS YE€IIOBEUYECTBRA,
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MIOWCKA TMYTEeH BBIXOJAa M3 TII00aJbHBIX 3KOJOTHYECCKUX IMPOOJIeM W OOSCIedYCHHS Iepexojia K YCTOWYMBOMY Pa3BHUTHIO,
paIrMoOHAIIBHOMY MCTIOJIE30BAHUIO TIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B TOJYYCHUU OMOJOTUYECKHX 3HAHWHA B IEJSX IMOBBIMICHUS OOIMIEH KyJIbTYphI, €CTECTBEHHO-
HAyYHOH IPaMOTHOCTH, KaK COCTaBHOHN 4acTH (DYHKIIMOHAJIBLHON I'PaMOTHOCTH O0yYarOIIUXCsl, (POPMHPYEMOU TIPH U3YUCHHH
OHOJIOTHH,

MMOHUMAHHE CYITHOCTH METOJOB IT0O3HAHUS, HMCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIMOJIb30BaTh
MOJTy9aeMbIe 3HAHUS TSl aHAIM3a M OOBSICHEHUS SIBJICHUHN OKPYXKAIOIMIETr0 MUPA U MPOUCXOAIINX B HEM U3MECHEHH, YMEHUE
nenatb 000CHOBAHHBIC 3aKIIOYEHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIONIUXCS JTAHHBIX C IEJBI0 MOYYCHUS TOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTh CAMOCTOSITEIFHO HMCIOB30BaTh OMOJIOTHYCCKHUE 3HAHUS VISl PEIICHUS MPOOIeM B PeaIbHBIX KU3HEHHBIX
CUTYaIusX;

OCO3HAaHWE IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIICCTBIISITH NPOSKTHYIO M HCCIIEI0BATEIBCKYIO
NeSATETLHOCTh MHIUBHUIYAIBHO U B TPYIIIIC;

TOTOBHOCTh M CIOCOOHOCTh K HENMPEPHIBHOMY 00pa30BaHUIO M CaMOOOpa30BaHHUIO, K aKTUBHOMY ITOJIYUYCHHIO HOBBIX
3HAHUHU 110 OMOJIOTHU B COOTBETCTBUU C KU3HECHHBIMHU MTOTPEOHOCTSIMU.

METAITPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOEHUS yueOHOTo npeamera « bruosorush BKIIIOYAIOT: 3HAYUMbIE ISl (POPMUPOBAHMS
MHPOBO33pEHUSI  OOYYaIOIIMXCS MEXKIUCIHUIUIMHAPHBIE (MEXMNpeIMETHbIE) OOlIeHayYHble TMOHATHUS, OTpa)Karollue
LEJIOCTHOCTh HAyYHOUW KapTUHBI MUpa U CTIEUU(PUKY METO/I0B TO3HAHMSI, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprus, BJICHHE, NMPOIIECC, CUCTEMA, HAYUHBIN (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, UCCIEI0BaHNUE,
HAOIIOZICHUE, M3MEpPEHHE, OKCIEPUMEHT W JApPYIuX), YHHUBEPCAJIbHbIE y4eOHbIE JE€HCTBHUA (IIO3HABATENBHBIE,
KOMMYHUKAaTUBHBIE, PETyJSITUBHBIE), oOecreunBaromume (HopMuUpoBaHHE (DPYHKIIMOHATBHONM TPaMOTHOCTH M COLMAJIBHOU
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KOMIIETEHIIMA  OOYy4YalolUXcsi, CIOCOOHOCTh  OOYYalOIIMXCSl ~ UCIOJIb30BaTh  OCBOCHHBIE  MEXUCUUILTUHAPHBIE,
MHPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAJIbHbIC YUEOHBIC IEUCTBUS B IO3HABATEIIHLHON U COLIMATIBHOM MPAKTHUKE.

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHHS TPOTPaMMBbI CPEAHET0 OOIIEr0 00pa30BaHUsl TOTAKHBI OTPAKATD:

OBJageHne yHHBEPCAIbHBIMHU YU€OHBIMH MO3HABATEILHBIMU ACHCTBUSAMM:

1) 6a3oBbIe JIOTHYECKHE A CTBHS:

CaMOCTOSTENbHO (OPMYIUPOBATH U AKTYaJIU3UPOBATH MPOOJIEMyY, paccCMaTpUBaTh €€ BCECTOPOHHE;

WCIOJB30BaTh MPU OCBOCHUM 3HAHUW NPUEMBI JIOTMUECKOTO MBIIUICHUS (aHanu3a, CHUHTE3a, CpPaBHEHUS,
Kiaccupukanuu, oOOOIICHUs), PACKPhIBATh CMBICT OHOJIOTHYECKUX TOHSATHUN (BBIACISITh HMX XapaKTEpHbIC MPU3HAKU,
yCTaHaBJIMBATh CBSA3U C IPYTUMHU MOHSATUSIMU);

ONpENENATh LENU MAESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX JOCTHIKEHHS, COOTHOCUTH pE3yJIbTaThl
NEATEIbHOCTU C MOCTABJICHHBIMU IEISIMU;

HCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS JIJIs1 00bsICHEHUSI (PAaKTOB U SIBIICHUM KMBOM TTPUPO/IBI;

CTPOUThH JIOTUUECKUE PACCYXKJCHUsSI (MHIYKTUBHBIC, ICAYKTHUBHBIC, MO AHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, (POPMYJIIHMPOBATH BHIBOBI U 3aKITFOUCHHS;

IPUMEHSTh CXEMHO-MOJIENIbHBIE CPEACTBA JI MPEACTABICHHS CYIIECTBEHHBIX CBSI3€M M OTHOIICHWI B HM3y4aeMbIX
OMOJIOTHYECKUX OOBEKTaX, a TaKke MNPOTUBOPEUMN PaA3HOTO poja, BBISIBIEHHBIX B Pa3IMYHBIX HH(OOPMAIIMOHHBIX
HMCTOYHUKAX;

pa3pabaThiBaTh IIJIaH pEIHICHUS MPOOJeMbl ¢ Y4Y€TOM aHajin3a HMMEIONIUXCS MaTepUalibHbIX W HeMaTepuabHBIX
pecypcoB;

BHOCUTbh KOPPEKTHUBBI B ESITEILHOCTh, OIIEHUBATh COOTBETCTBHUE PE3YJIHTATOB LEISAM, OLICHUBATh PUCKHU MOCIEACTBUN
NEeATEIIbHOCTH;

KOOPJAUHUPOBATH U BBITIOIHATH pa0OTy B YCIOBUSIX PealibHOT0, BAPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe MCCJIEI0BATEIbCKHE ICHCTBHUS
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BJIaJICTh HAaBBIKAMHU Y4YEOHO-HCCIIECAOBATEIHCKOM W TMPOCKTHON JEATEIbHOCTH, HaBBIKAMU pa3pelicHus MpooiieMm,
CIIOCOOHOCTBI0O M TOTOBHOCTBHIO K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHUS MPAKTHYECKHX 3a/ad, MPUMEHECHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCTIOJb30BaTh Pa3IUYHbBIC BHIIBI ACSATCIHHOCTH IO TIOJYyYEHUIO HOBOTO 3HAHUS, €0 MHTEPIPETAIlMH, IPEOOPa30BaAHUIO
Y IPUMEHEHUIO B YUEOHBIX CUTYAIIUSIX, B TOM YHCJIE MPU CO3/IaHUN YUEOHBIX U COIMAIbHBIX TPOSKTOB,;

(dbopMHUpPOBATH HAYYHBIN TUI MBIIUICHUS, BIa/IETh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATUSIMUA U METOJaMU;

CTaBUTH U (HOPMYJIHUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEILHON NEATCIHHOCTH M )KU3HEHHBIX CUTYyaIlUsX;

BBISIBIIATh NTPUYUHHO-CIICICTBEHHBIC CBS3M M aKTYaJM3MPOBATh 3a7ady, BBIIBUTATh THIOTE3Yy €€ pelIeHUs, HaXOIUTh
apryMEHTHI JIJIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh MapaMeTpPhbl U KPUTEPUU PEILICHUS,

aHAJIM3UPOBATh TOJYYCHHBIE B XOJI€ PEIICHUS 3aJladyd pPe3yJIbTaTbl, KPUTHYECKU OIICHUBATH HX JOCTOBEPHOCTb,
MIPOTHO3WPOBATH U3MECHEHHE B HOBBIX YCIIOBHSX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYIIECTBIIATH IEICHANPABICHHBIN TTOMCK TIEPEHOCA CPEICTB M CIIOCOO0B JIEHCTBHS B MPOGECCHOHANBHYIO CPEy;

yMETh IEPEHOCUTD 3HAHUS B TTO3HABATEIbHYIO U MIPAKTUYECKYIO0 00JIACTH KUZHEICATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIC WJICH, TMpeJiaraTh OPHWTHHAIBHBIC TIOMXOIbI W PEIICHHs, CTaBUTh MPOOJIEMBI W 3aIadH,
JIOTTYCKAOIINE AIbTCPHATUBHBIE PEIICHUS.

3) pa6ora ¢ nnpopmanueii:

OPUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHKAX WHPOpMAIMK (TEKCTe YYEeOHOro TOCOOUS, HAay4YHO-TIOMYJISIPHOMN
TUTEpaType, OMOJOTUYECKUX CJIOBApSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax HaHHBIX, B VIHTEepHeTe), aHaIM3UpPOBATh
uHQOpPMAIMIO Pa3IMYHBIX BHJIOB W (OpPM  TIPEACTABICHHS, KPUTHYECKH OIEHWBATh €€ JIOCTOBEPHOCTh U
HEMIPOTHBOPEYNBOCTH;

dbopMyIMpOBaTh 3aMPOCHl U MPUMEHATHh PA3IUYHBIE METOJbI MPHU MOWCKE W OTOOpe OMoJorMYecKod MH(OpMAIUH,
HEO0OXOMMOM /ISl BBITIOJTHEHUS yUeOHBIX 33]1a4;

26



IpUoOpeTaTh ONBIT UCIOJIb30BAaHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, COBEPIIEHCTBOBATH KYJIbTYpPY
aKTUBHOTO HCTIOIb30BAHMSI PA3TMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAaJbHYI0 (OpMYy NpeCTaBieHUs Ouoyiornyeckoil mHpopMmaiuu (cxeMbl, Tpaduky,
auarpammsl, TaOJIHILIbI, PUCYHKH U JPYroe);

UCIOJb30BaTh HAYUHBIM SI3bIK B KA4yeCTBE CpEACTBA IpHU padboTe ¢ Ouojormyeckod HHQOpMalMen: NPUMEHSTh
XUMHUYECKUE, (PU3UUECKUE U MAaTEMaTUUYECKUe 3HAaKU U CUMBOJIBI, (hOpMyJibl, aOOpeBHaTypy, HOMEHKIIATypy, UCIIOIb30BaTh U
peoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA HATJIAIHOCTH;

BJIa/IETh HABBIKAMU PACIIO3HABAHUS U 3aIUTH HHPOpMAINH, HH(HOPMAIMOHHON 0€30MMaCHOCTH JTMYHOCTH.

OgiageHne yHUBEPCAJIbHBIMH KOMMYHMKATHBHBIMH A€ CTBUSIMM:

1) oO1IeHne:

OCYIIECTBIISATh KOMMYHHUKAIIMU BO BCeX c(pepax KU3HU, aKTUBHO y4aCTBOBATh B IUAJIOTE WJIM AUCKYCCHU IO CYIIECTBY
oOcyxxmaemMoii Tembl (YyMEHHME 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CYKIEHHUS OTHOCHUTENIBHO BBITIOJHEHUS MpeaaraeMoi
3aJla4yM, yYUTHIBATh HHTEPECHI M COTJIACOBAHHOCTH MO3UIINN APYTUX YIYACTHUKOB JUAJIOTA WM TUCKYCCHH);

pacrno3HaBaThb HeBepOaJbHbIE CpEACTBAa OOLICHMs, I[OHUMAaTh 3HAYCHHE COLUAIbHBIX 3HAKOB, MPEANOCHIIOK
BO3HUKHOBEHUSI KOHQIMKTHBIX CUTYalUi, yMETh CMAT4aTh KOH(MIUKTHI U BECTU MIEPErOBOPHI;

BJIA/IeTh PA3NUYHBIMU CIIOCOOAMU OOINEHWS W B3aMMOJCHCTBHS, MOHMMATh HAMEPEHUs APYTUX JIOACH, MPOSBISATH
YBAXHUTEIHFHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH opme GopMyIMpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3pEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eAITeIbHOCTD:

MOHMMATh M HMCHOJb30BaTh NMPEUMYIIECTBA KOMAHIHOM M WHAMBHIYaJIbHON PaOOTHI MPH PELICHUH OMOJIOrHYeCcKOM
po0sIeMbl, 000CHOBBIBATH HEOOXOANUMOCTD MPUMEHEHHUS TPYIIOBLIX (POPM B3aMMOICUCTBUS MPU PEIICHUH YUEOHOM 3a/1auu;

BbIOMpAaTh TEMAaTUKy M METOJbI COBMECTHBIX JACUCTBUN C YUETOM OOIIMX WHTEPECOB M BO3MOXHOCTEH Ka)JI0TO WieHa
KOJJIEKTUBA;
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OPUHUMATh LEJIM COBMECTHOM JESITEIBHOCTH, OPraHU30BBIBaTh U KOOPAMHUPOBATH JNEUCTBUA IO €€ JOCTHKEHHUIO:
COCTABJISITh IUIAH JEWCTBH, paclpeiessiTh PO C y4ETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaTbl COBMECTHOM
paboThI;

OLICHHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXKIOrO yYaCTHUKAa KOMaHAbl B OOMIMH pe3ysbTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

[IpeJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATD UIEU C ITIO3UIIMH HOBU3HBI, OPUIMHAIBHOCTH, IIPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATErMYECKOE TNOBEACHUE B PA3NIMYHBIX CHUTYalUAX, IPOSBIATH TBOPYECTBO H
BOOOpaxkeHue, ObITh MHULIUATUBHBIM.

OBiaieHue YHMBEPCAJIBHBIMH PEryJIsiTHBHBIMH ACHCTBUSMMU:

1) caMmoopraHu3anus:

MCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JJI BBIBICHUS POOJIEM U UX PEUICHUS B KU3HEHHBIX U YYEOHBIX CUTYalUsX;

BBIOMpPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUI 1I€JIEBBIE M CMBICIOBBIE YCTAHOBKM B CBOMX JEHCTBUSX M MOCTYIKAX IO
OTHOILIEHMIO K )KMBOM IIPUPOJIE, CBOEMY 310POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYUIECTBIIATh MO3HABATEJbHYIO NIE€ATEIbHOCTh, BBIABIATH NMPOOJEMBbI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIE 33J]JauM B 00pa30BaTEIbHOM 1€ATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH PEIICHUs POOIEMbI ¢ YUYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3ZMOYKHOCTEM
U MIPEANIOYTEHU;

JABaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOUYTEHUH;

7ieN1aTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO IIMPOKOW JPYIUIIMU B PAa3HBIX O0JACTSIX 3HAHUM, MOCTOSHHO
MOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:
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JaBaTh OLEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLICHMBATh COOTBETCTBUE PE3YJIbTATOB
LETSAM;

BJIa/I€Th HABbIKAMU MO3HABATENIbHOM pe(hIeKCHU KaK OCO3HAHMS COBEPILIAEMBbIX ACHCTBUI U MBICTUTEIIbHBIX MIPOIECCOB,
UX pPe3yJIbTaTOB U OCHOBAHUH, HCIIOIb30BaTh MPUEMBI PEQIIEKCUH I OLIEHKH CUTYal[iH, BHIOOpa BEPHOTO PELLICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 UX CHUKEHUIO;

OPUHUMATh MOTHUBBI U apIryMEHTBI APYTUX MPU aHAJIM3€ PE3YJIbTATOB JEATEIbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX MPU aHAJIM3€ PE3YJIbTATOB JIEATEIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU APYTOro YEIOBEKa.

HPEIMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3yabTaThl ocBoeHus nporpaMMbl COO no Ouonoruu Ha 6a30BOM YPOBHE BKIOYAIOT clieHU(pUUEecKue
i yueOHoro npeamera «buosiorus» Hay4yHble 3HAHUS, YMEHHS U CHOCOOBI JAEWCTBUN MO OCBOCHHUIO, MHTEPIPETAUU U
npeoOpa3oBaHUI0 3HAHUM, BUIAbI JAEATEILHOCTU MO MOJIYYEHHIO HOBOIO 3HAHHUS M NPUMEHEHHUIO 3HAHMW B Pa3IMYHbBIX
y4eOHBIX CUTyalUsiX, a TAKXKE B PEAIbHBIX XKU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ OMoJjioruei. B mporpaMmme npenMeTHble
pe3yabTaThl MPEACTABICHBI IO T01aM 00YUYEHUS.

IIpenMeTHBIE pe3ysbTaThl OCBOECHUS yueOHOTO npenmMera «buonorus» ¢ 10 knacce N0JIXKHBI OTPAXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECTE W POJU OHOJOTMM B CHCTEME HAy4YHOTO 3HAHMsI E€CTECTBEHHBIX HAyK, B
(bopMHPOBaHUN COBPEMEHHOI €CTeCTBEHHO-HAYYHON KapTHHBI MUpPa U HAyYHOTO MHPOBO33PEHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTUE OMOJIOTHH, GYHKIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JJIsl pEIICHUS )KU3HEHHBIX
3azay;
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YMEHHE PacKphIBaTh COJEp)KaHWE OMOJOTMYECKMX TEPMHHOB W TIOHATHH: KW3HB, KJIETKA, OPraHU3M, METaboIm3M
(oOMeH BemecTB W TMPEBpAICHHE SHEPTUU), TOMEOCTa3 (CaMOPETYIIAIus), YpPOBHEBas OpTaHM3AIUs >KHBBIX CHCTEM,
CaMOBOCTIPOM3BEACHHE (PETIPOIYKITHS), HACIEICTBEHHOCTh, U3MEHUYUBOCTD, POCT U PA3BUTHUC;

YMEHHE W3JlaraTh OWOJIOTUYECKHUE TeopuH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs, IICHTpajbHas JOTMa
MOJIEKYJIsipHOM Ouosyorun), 3akoHbl (I'. Menaens, T. Moprana, H. . BaBuioBa) u y4yenus (0 1EHTpax MHOToo0pasus H
MIPOUCXOXKJICHUS KYJIbTypHBbIX pactenuid H. Y. BaBuiioBa), onpeaensTh rpaHUIbl UX TIPUMEHUMOCTH K KUBBIM CHUCTEMAM,;

yMEHHUE BIAJCTh METOJIaMH HAyYHOTO TIO3HAHUS B OMOJIOTHH: HAOJIOEHNE U OMKMCAHKUE KUBBIX CHUCTEM, MPOIECCOB U
SIBJICHUM, OpTaHU3alisl U TPOBEICHUE OMOJOTHYECKOTO AKCIIEPUMEHTA, BBIIBI)KCHUE THIIOTE3bI, BBISIBJICHUE 3aBUCHMOCTH
MEXy UCCIEAYyEeMbIMU BETMYMHAMU, OOBSICHEHNE TIOJIYYEHHBIX PE3yJIbTaTOB, UCIIOIb30BAHHBIX HAYYHBIX MOHATHMA, TEOPUN
Y 3aKOHOB, YMEHUE JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICTATh CYIIECTBCHHBIE TPU3HAKA BHUPYCOB, KJICTOK TMPOKAPHOT M OYKAPHUOT, OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTraHU3MOB, OCOOCHHOCTH TIPOIIECCOB: 0OMEHA BEIIECTB U NIPEBPAIICHUS YHEPTUH B KIIETKE, POTOCHHTE?A,
MUIACTUYECKOTO W DHEPreTUYECKOr0 OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a, OIUIOJOTBOPEHUS, Pa3MHOXKEHUS,
WHJIMBUTyJIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3);

yMEHUE TPUMEHSTh TOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJIOTMUECKUX IPOIECCOB W SIBICHUM, NI TMPUHSATHUS
MPaKTUYECKUX PEIICHUH B TMMOBCEIHEBHOW JKM3HU C IEJbI0 oOecrieueHuss 0e30MacHOCTH CBOETO 370POBbS M 3IOPOBBS
OKPYXKAIOIIUX JIFOACH, COOMIOACHUS HOPM TPaMOTHOTO IIOBEJCHUS B OKpYXKalomed MNPUPOAHOW cpeae, TMOHMMAaHHE
HEOOXOJMMOCTH HCIOJB30BAHUS JOCTIDKEHUM COBPEMEHHOW OHOJIOTMM W OMOTEXHOJIOTMM JJIS  palMOHaIbLHOTO
MIPUPOIOTIOTH30BAHMS;

YMEHUE peliaTh JJIeMEHTapHbIE TEHETHYECKHE 3aJaud HAa MOHO- WM JWTHOPHIHOE CKpEIIMBAaHHE, CIICTUICHHOE
HACJICJIOBAHHUE, COCTABJISATh CXEMbl MOHOTHOPHIHOTO CKpENIMBAHUS I TIPEACKa3aHWs HACJICAOBAHHS TPHU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJIHATh JTAOOPATOPHBIE U TPAKTUYECKHE padOThI, COOMIONAaTh TpaBwiIa Tpu paboTe ¢ y4eOHBIM H
71a00paTOPHBIM 000PYIOBAHUEM;
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yMEHUE KPUTHUYECKU OILICHMBATh M HMHTEPIPETHPOBATH MH(OpPMAIUIO OMOJOTMYECKOTO COACPKAHWS, BKIIIOYAIOIIYIO
TICEeB/IOHAYYHBIC 3HAHUS M3 PA3IMYHBIX HCTOYHUKOB (CpPEeICTBA MacCOBOW MH(OPMAIIUU, HAYIHO-TIOMYJIIPHBIE MaTEPHAIIbI),
ATUYECKHE aCIIEKThl COBPEMEHHBIX MCCIICIOBAHNN B OMOJIOTHH, MEIUITNHE, OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS, 0000Ias OHOJOTHYECKYI0 HMH(POPMAILUIO M3
HECKOJIbKUX UCTOYHUKOB, FPAMOTHO MCIOJIb30BaTh MOHITUIHBIN anmapaT OUOIOTUH.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTo npeamera «buonorus» ¢ 11 knacce NOTKHBI OTpaXKaTh:

c(hOpPMUPOBAHHOCTh 3HAHUA O MECT€ W POJU OHOJOTHMM B CHUCTEME HAYyYHOIO 3HAHUS €CTECTBEHHBIX HAyK, B
(hopMUpPOBAaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU KApTUHBI MHpPAa U HAYYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUUCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, GYHKIIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JJIsl pEIICHUS KU3HEHHBIX
3a/1ad;

YMEHHE PACKPBIBATH COJEpKaHUE OMOJIOTUYECKUX TEPMHUHOB M TOHSATUN: BUJ, MOMYJSALMS, T€HO(OH], SBOJIOLMUS,
IBIDKYIIUME CWIbl ((PaKTOPhI) IBOIIOLMM, TPUCITOCOOJEHHOCTh OPraHU3MOB, BHUI000pa30BaHUE, IKOJIOTHYECKHE (DAKTOPHI,
AKOCHUCTEMA, TPOIYIIEHThI, KOHCYMEHTBI, PEAYILICHTHI, LIETIH MUTaHUs, SKOJIOTHYECKasi MupamMuia, OMoreoleHos, ouocdepa;

yMEHUE M3JIarath OWMOJIOTHYECKUE Teopuu (dBoironnroHHas teopust Y. [lapBuHa, CUHTETHYECKash TEOPHUS DBOJIIOIUN),
3aKOHBI U 3aKOHOMEPHOCTH (3apojpiiieBoro cxoactsa K. M. bapa, uepenoBaHus IJIaBHBIX HAlPaBJICHUN U MYTEHl 3BOJIOLIUU
A. H. CeseprioBa, yuenus o 6uochepe B. U. Bepnaackoro), onpeaensT IpaHUIbl UX MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BIAJETh METOJaMU HAYYHOI'O MO3HAHUS B OMOJIOTMU: HAOIIOJICHUE U ONMKMCAHUE KUBBIX CUCTEM, MPOIECCOB U
SIBJICHUM, OpraHu3alys U MPOBEICHUE OMOJOTUYECKOTO HKCIEPUMEHTA, BBIIBM)KCHHE THUIOTE3bI, BHISIBIICHUE 3aBHCHMOCTU
MEXy UCCIEAYyEeMbIMU BETUYMHAMU, OOBSICHEHUE TIOJYYCHHBIX PE3yJIbTAaTOB, UCTIOJIb30BAHHBIX HAYYHBIX TOHITHH, TCOPHIA
Y 3aKOHOB, YMEHHUE JIeTIaTh BHIBOJIbI HA OCHOBAHHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJICIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHHUS OMOJOTHMYECKUX OOBEKTOB: BHUJIOB, MOMYJISIIIUN, MPOAYIICHTOB,
KOHCYMEHTOB, PEIyLEHTOB, OHOT€OIIEHO30B U HSKOCHUCTEM, OCOOCHHOCTH IMPOILIECCOB: HACJEICTBEHHOW H3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BUAO000pa30BaHUS, MPHUCTOCOOJICHHOCTH OPTaHWU3MOB, JEUCTBHS DKOJOTHYECKUX (HaKTOPOB Ha
OpraHu3Mbl, MEPEHOCAa BEHIECTB U IMOTOKAa SHEPTrUU B SKOCHCTEMAX, AHTPOIOTE€HHBIX M3MEHEHHH B HKOCHCTEMAaxX CBOEH
MECTHOCTH, KPYTOBOPOTAa BEIIECTB U OMOTCOXUMHYECKUX ITUKIIOB B Ouocdepe;
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YMEHHME NPHUMEHSTh IOJIyYE€HHbIE 3HAHUS Ul OOBACHEHUS OMOJOrMYECKMX NPOLECCOB W SIBICHWM, JJI HNPUHATHA
MPAKTUUYECKUX PEIICHUH B TMOBCEAHEBHOW JXU3HU C LIETbI0 OOecredeHus: 0e30MacHOCTH CBOETO 3J0POBbS M 370POBbS
OKpPYXKAIOIIMX JIIOJIeH, COONIONEHHUS HOPM TPaMOTHOTO TIOBEICHHUS B OKpPYXAlOIled NPUPOAHON cpeae, MOHUMaHHUE
HEOOXOAMMOCTH MCIOIb30BAaHUS TOCTHKEHUN COBPEMEHHOW OMOJIOTUH JIJISl pallMOHAIILHOTO NMPUPOAOIIOJIb30BAHNUS;

YMEHHME pEeIlaTh 3JIEMEHTapHble OMOJIOTMYECKUE 33aJaud, COCTABJIATh CXEMbl IIEPEHOCA BEIIECTB M DJHEPIUU B
AKOCHCTEeMax (LIeTH MUTAHUS );

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M NPAKTUYECKHME padoThl, CcOONIOAAaTh MpaBuja MpU padoTe ¢ y4yeOHbIM U
71a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKH OIIEHMBAThb W HHTEPIPETUPOBATH MH(POPMALMIO OMOJIOTMUYECKOrO COJACPYKAHUS, BKIIOYAIOILYIO
NICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX UCTOYHUKOB (CPEJICTBA MAacCOBOM MH(pOpMAMH, HAYYHO-TIOMYJISIPHBIE MaTepUabl),
paccMatpuBaTh T100aIbHBIE SKOJIOTHYECKUE TPOOIEMBbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIIEHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHUE CO037aBaTh COOCTBEHHbIE MUCBMEHHBIE M YCTHBIE COOOLIEHUs, 00001as OMOJOTHYECKYI0 HH(DOpMALUIO U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO MCII0JIb30BaTh MOHATHIHBIN anmapaT OWOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [{OK
1 b 2 0.5
HONOTHA Kak fayka https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
2 XK 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEESTENEHOCTE KIETKH 0 https://m.edso0o0.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 3 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
but6mmorekxa [IOK
8 P 1
CIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
L IBOONKONHAL OHONOTHA o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 1
Opranu3MBl H OKpyHRaIOLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
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