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IMosicHuTeIbHAS 3aNIHCKA

AKXTYyaJqbHOCTB IJAaHHOTO Kypca OTpeAessieTcs: HEOOXO0MMOCTBIO TOAIEPKKUIPOPHIFHOTO 00pa30BaHMs, HAPABIEHHOTO Ha IMOATOTOBKY OyIyIux
po(hecCHOHAIOB ISl Pa3BUTHSI BBICOKOTEXHOJIOTHYHBIX MPOU3BOJICTB Ha CTHIKEECTECTBEHHBIX HayK. Colep)aHue Kypca SBISETCS KOHBEPTEHTHO
OpPUEHTUPOBAHHBIM U obecrieunBaeT (HOPMUPOBAHNE KOMITETCHIINN, HEOOXOAUMBIX JUTSI )KM3HU U TPYIAOBOH JESITEIHHOCTH B ATIOXY BHICOKOPA3BUTON HAyKH U
COBpPEMEHHBIX TeXHOIOTUi. Kypc nmpeHasHaueH yqammumMest CTapiiei mMKOJIbl €CTECTBEHHO-HAYYHOT 0, TEXHOJIOTHYECKOTO WIIM YHHUBEPCAIBHOTO PO huIeit
00yueHus: U MOXKeET ObITbKaK 00s3aTe/IbHBIM Y4€OHBIM ITPEIMETOM I10 BBIOOPY ydalerocs u3 KOMIOHEHTa 00pa30BaTeIbHON OpraHu3aluy B Bapua TUBHOM
YacTH y4eOHOTO TUIaHa,TaK U KypcoM B paMKaxX BHEYPOUHOH JIESTETLHOCTH W/UITH TOTIOTHUTEITLHOTO

oOpazoBanus. [locobre pekoMeHIyeTCst HCIOIb30BaTh ISl TIPOBEICHHS AIEKTUBHBIX KYPCOB B paMKaX MPOEKTOB «MHKEHEpHBIN KITacC B MOCKOB CKOM
IIKOJIE», «MEIUIIMHCKHAM KJIACC B MOCKOBCKOM IIKOJIEY, «AKaJeMUUYECKHUUKIACC B MOCKOBCKOM IIIKOJIEY.

YuebHo-MeTOAMUYECKOE O0ecTieueHHe Kypca BKIIIOUaeT pabouyro mporpaMmmy JeKTUBHOTO Kypca U yueOHoe ocobue it oOyyatonuxcsi. Pabouas
porpamMma yCTaHaBIIMBAET 00s3aTeIbHOE MMPEIMETHOE COJIEpIKAHHE, TPETIaracT MPIUMEpPHOE TeMaTHIECKOE TNIAHMPOBAHUE C YUYETOM JIOTUKU yIE€OHOTO
nporiecca, OnmpeesseT MIIaHNPYeMbIe pe3yIbTaThl OCBOCHUS Kypca Ha YpOBHE CPEIHEro o0mero oopa3oBanus.B cOOTBETCTBHH ¢ CHCTEMHO-IESITETbHOCTHBIM
MOJIXOI0M pealTn3allisTaHHON TIPOTPAMMBI TIPEIIOJIaraeT NCTI0Ih30BaHNUE COBPEMEHHBIX METOZ0B O0YUSHHS U Pa3HOOOPa3HBIX (OPM OpraHU3aIuU
00pa30BaTeNIbHOTO Mpoliecca: KPYriblid CTOJ, BUJIC0JIEKTOPUIA, OMonHpopMaTHiecKast paboTa, CEMUHAPhI, IPAKTHUECKUE U JJaDopaTOpHbIE PabOThI, yueOHOe
UCCIIeIOBAaHUE, CAMOCTOSITENbHAS paboTa C ePBOMCTOUHUKAMH, JIEKIUS, KOHPEPEHIUS U JIp.;BO3MOKHO BBITIOJHEHNE WHIUBUAYAIBHBIX HCCIIEN0 BAHUH U
poekToB.JlocTHKeHNE MIIaHUPYEMBIX PE3YIbTAaTOB OLIEHUBACTCS KaK «3a4TE€HO/HE 3a4TEHOY.

Heau kypca: popmupoBaHre HAyYHOI KapTUHBI MUPA; pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB M METANIPEIMETHBIX KOMIIETCHIIUN 00yJaromuxcs 4yepes
MPAKTUYECKYIO JIEATEILHOCTD; PacCIIMpEeHUE, yriayoiieHne u 0000IIeHIe 3HaHUM O CTPOCHUH, CBOMCTBAX M (YHKITUAX OMOMOJIEKYIT; popMHUpOBaHUE
YCTOWYMBOTO MHTEpeCca K MPO(ecCHOHANBHO IEeATEIbHOCTH B 00JIaCTH €CTECTBEHHBIX HaYK.

I[InanupyemMble pe3yJibTaThbl

Yuammecsi 1oJry4aT BO3MOKHOCTh HAYUYHThCS !

— U3Y4YUTh 0COOEHHOCTH CTPOEHUS, CBOMCTBA U GYHKIIMHU OMOMOJIEKY (YTJIEBOAOB, JIUIU/IOB, OCJIKOB, HYKIIEMHOBBIX KUCIIOT), BXOJIALIUX B COCTAB KUBOTO
OpraHu3Ma;

— copmupoBaTh y 00y4aIOUIUXCs MPEICTABICHUS 00 OCHOBHBIX METOAAX HCCIEA0BAHNUS B OMOXIUMUM;

— MO3HAKOMHUTH 00y4aronuuxcs ¢ OuonH(GOPMATUKO;

— 00ecreyuTh pa3BUTHE SKCIIEPUMEHTAILHBIX YMEHUIN 1 HABBIKOB B COOTBETCTBUU C TPEOOBAHUSMU MPABUIT TEXHUKH 0€30MaCHOCTH;

— paccMoTpeTh 00JIaCTH MPUMEHEHHUSI COBPEMEHHON OMOXUMHHU B (PyHIaMEHTATbHBIX, MEIUIIUHCKUX U (hapMalleBTUUECKUX UCCIIeI0BAHUSAX;

— copmupoBaTh y 00yUdaromuxcs KOMIIETEHIIUHU 715 TPO(HEeCCHOHATBLHOTO

CaMOOTIpe/IeNIeHUs B paMKaxX MPeMETOB €CTECTBEHHO-HAyYHOI'O IIHKIIa,

pa3BUBaTh MOTHUBALIMIO K HEMPEPHIBHOMY 00Pa30BaHHIO KaK YCIOBUIO

yCIEIHOM MpodhecCuOHAIbHON AeATeNbHOCTH;

— PacKpBITh POJIb OMOXUMHUH Kak 0a30BOr0 U MPUOPUTETHOTO HAPABJICHUS

HAy4YHO-TEXHUYECKOI0 Iporpecca.



Yuamuecs Hay4yaTcsi: Ha 3aHATHSAX Pa3BUBATh AHAIMTHYECKUE CIIOCOOHOCTH IPU MPOBEICHUH MPAKTUUYECKUX PadOT, yCTAHABIMBATH IPHYUHHO -
CIJICZICTBEHHBIE CBSI3U MPU U3YYEHUH METOJIOB OMOXMMUH, Y3HAIOT O BO3MOXKHOCTSAX UX MPUMEHEHHS B MEIUIIMHE, O KOHTPOJIE KayecTBa B (hapMaIleBTUIECKOH U
MUIIEBOU IPOMBIIIJIEHHOCTH

OO0masi xapakTepucTHKa Kypca. J[aHHBIH Kypc COAEPIKATENBHO CBA3aH CKypcaMu XUMUH, OMOJIOTHH, HH)OPMATHKH, T. €. HOCHUT UHTEIPUPOBAHHBIIXapaKkTep
U CHOCOOCTBYET Pa3BUTHIO €CTECTBEHHO-HAYUHOTO MUPOBO33peHUsydalnuxcs. B yueOHOM 1u1aHe 3J1eKTUBHBIN Kypc «bHoXuMush SBISETCS 4acThIO
npeaMeTHo# obnactu «EcTecTBeHHO-Hay4HbIE IpeaAMETb». MaTepuai nocodus odecrieunBaeT 3HAKOMCTBO C COBPEMEHHBIMU (PYyHIAMEHTAIbHBIMU U
MPUKIIAIHBIMH UCCIIEIOBAaHUSAMU B 001acTH OMOXUMHH; (POPMHUPOBAHUE Y OOYUAIOIINXCS KOHBEPT€HTHOTO MBIIIJIEHUS; YIIyOaeHre U 0000111eHre 3HaHUI
IIKOJIBHUKOB O BBICOKOMOJIEKYJISIPHBIX BEILIECTBAX, METO/IaX UX U3YyUEHHUSI; pAaCKPBITHE MPUHIUIIOB ()YHKIIMOHUPOBAHMSI )KUBBIX CUCTEM; 3HAKOMCTBO C
UCTOpUEHN pa3BUTHSI €CTECTBO3HAHUS U COBPEMEHHBIMU pa3padOTKaMH y4EHBIX; BOCIUTaHUE OepeKHOr0 OTHOIIEHHUS K )KUBOH Mpupoje, GopMupoBaHue
KYJIbTYpbI TUTaHMsI; 00y4eHNE apryMEHTHPOBAHHOMY BEJIEHUIO JUCKYCCUU; )KEeJTaHUE 3aHUMAThCSI HAYUHO -ITPAKTUYECKON JESITETbHOCTBIO.

OcHOBHBIE H/IeH Kypca:

— €JIMHCTBO MaTEepPHAIbHOTO MHPA;

— BHYTPHU- U MEXIIPEAMETHASI HHTETPAIIS,

— B3aMMOCBSI3b HAyKH U MPAKTUKU;

— B3aMMOCBSI3b YEJIOBEKA U OKPYKaIOIEH CPebl.

KiroveBble NPUHIUNBI OPraHU3ANMH 3AHATHIM:

— MEXIUCIUIUTMHAPHBIN CUHTE3 €CTECTBEHHO-HAYYHOTO 3HAHMS;

— OpHeHTalus y4eOHO! JesITeNbHOCTU Ha UCCIIEIOBATENIbCKYIO H KOHCTPYKTHUBHYIO;

— pa3BUTHE KOMMYHUKATUBHBIX HABBIKOB;

— o0y4eHue pa3IMyHbIM BHIaM JESTebHOCTH;

— TIOTIOJTHEHWE HaanpeaMeTHbIX 3Hanui yepe3 HBMK-rexnomoruu (HaHo-,

OMOTeXHONIOTHH, HH(OPMAIIMOHHBIE, KOTHUTUBHBIEC TEXHOJIOTHN);

— BeAyIllas poJib CaMOOpraHU3aIMu B Ipoliecce 00yueHusl.

dopmMaMHu KOHTPOJIS HA/l yCBOEHHEM MaTepuaJjia MOTYT CIY)KUTh OTYETHI 10 IPAKTUYECKUM paboTaM, CaMOCTOSITENIbHbIE TBOPUECKUE PAOOTHI, TECTHI,
UTOTOBBIEC Y4EOHO-UCCIIEIOBATENBCKUE TPOEKTHI. VITOroBOE 3aHITHE TPOXOIUT

B BU/JIC HAYYHO-IPAKTUUECKON KOH(PEPEHIIUU I KPYIJIOTO CTOJIA, TE 3acHyIINBAIOTCS JOKIA bl YUaIUXCs 0 BHIOPaHHOM TeMe UCClIeIOBaHUs, KOTOpbIe
MOTYT OBITh IIpe/CcTaBiIeHbI B (hopMe pedepaTa uim 0TYETA 10 HCCIEA0BATEIbCKOM padoTe.

Conepxanue Kypca

Paspnen 1. Beegenne B Onoxummuio (6/12 1)

Texuuka 6e3omacHoCTH pU paboTe B XUMUYECKoi 1aboparopun. Mcropus

ounoxumun. [Ipenmer 6noxumun. CTpykTypa v GyHKIMHA OHOMOJIEKYIL.

Pa3nea 2. Metoasl BbiesieHust Onomosiexy. (6/12 1)

3nakomctBo ¢ Metonamu: «llomyuenune JIHK n3 knerok myka», «llomyuenune npenapara HyKJIEMHOBBIX KACIOT U3 IPOXKIKEN U UCCIIEI0OBAHUE
HYKJICOMTPOTEUHOBY, « DKCTPAKIUS TUMTUAHON PPaKIIMH U3 KEITKA KyPHUHOTO STAIIay.



Paznen 3. Metoasl pa3aejieHusi 6uomosiexy.i (4/8 4)

Teopernueckne 0CHOBBI OMOXMMHYECKHX METOJIOB pa3AeieHUs OMOMOJIEKYIL.

IIpakmuueckue pabomul:

1. «'enp-puapTpaluoHHOE pa3iesieHne OMOMOIIEKYI.

2. «ToHkocoiHas XxpoMaTorpadust JIUITHAIOBY.

3. «nenTndukanus GyHKIMOHAIBHBIX TPYIII pa3IuuyHbIMU areHTaMu» Pasnen 4. KauecTBeHHbIN U KOJIMYeCTBEHHbIN aHAJIN3 0MOMOJIEKY.JI
(10/20 uv)

IIpakxmuueckue pabompl aHATUTUYECKOTO XapakTepa:

1. «kKonnuectBenHsIit ananu3 docdatuuixonuda. Onpenenerue unmuaHoro Gocdopa ¢ moMoribpio heppoTuormanara aMMonus (metoa CtroapTa)y.
2. «KadecTBeHHbIE peaklliy Ha HaJIMYMe MyPpUHOBBIX OCHOBAHUI U 0cTaTKOB (pochopHoil kucnoTsl B coctase JJTHK».

3. «OnpezaeneHue NEHTO3 B COCTaBE HYKIENHOBBIX KUCIOTY», «KauecTBEHHBIN U KOJIMYECTBEHHbBIN aHaIN3 HAIUYUS OE€JIKOB M AMUHOKUCIIOT.

Paspen 5. KomnbrorepHoe Moae/iMpoBaHue U BU3YAJIU3alLUsA CTPYKTYPbI

onomoJiekya (7/15 4)

BosmoxHoctu nporpammel PyMol anst BUu3yanu3zanuu npocTpaHCTBEHHOM

CTPYKTYpBI OMOMOJIEKY, KOMIIBIOTEPHOE MOJETUPOBAHHUE TPOCTPAHCTBEHHON

CTPYKTYpPHI O€JIKOB € MoMolbt0 porpamMmMel Modeller.

Pasnen 6. UTorosoe 3ansitue (2/3 4)

3HAKOMCTBO C «ATJIaCOM HOBBIX Mpodeccuit», MepCcreKTUBbI N3Y4eHUs HayKu OMOXUMUHU U TPO(ECCHOHATIBHOTO caMoolipeieieHus (B popmare Kp yriioro
CTOJIa UJTU YPOKa-IUCKYCCHH).
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