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[Iporpamma pa3zpaboTana Ha OCHOBE:
®epnepanbublit 3ak0H 0T 29.12.2012 N 273-®3 (pen. ot 30.04.2021) "OO6 obpazoanuu B Poccuiickoi
®enepanun”

[Tpukaz Munob6puayku Poccun ot 17.05.2012 N 413 (pen. ot 11.12.2020) "O0 yTBepxkaeHuu deaepaibHOro
roCyJapCTBEHHOTO 00pa30BaTENLHOIO CTaHAapTa CPpeaHEro ooiiero oopa3zoBanus’,

DIIeKTUBHBIE KYPCHI T TPOPUIBLHOM IIKOJBI : yue0. mocodue /yist obmieoOpa3oBar. opranuzanuii / [H. B.

AnTtunosa u ap.]. — M. : IIpocsemenne, 2019. — 187 c.—
(ITpodunbhas mikona).

Cocrasutens nporpammel: Kpacnosa H.B. — yuutens xumuu u 61uoaoruu



IHosicHuTeabHAA 3aNMCKa
Pabouas mporpamma cocTaBieHa B COOTBETCTBUH C:

e [lpukaz MunucrepcTBa oOpasoBanus u Hayku Poccuiickoit @enepanuu ot 17 nexadps 2010 r. N 1897
"O6 yrBepxkaeHuun dDeneparbHOr0 rOCYAapCTBEHHOTO O0OPa30BAaTEIBHOTO CTaHAApTa OCHOBHOTO
obmero oopasoBanus "

e Jlucema MunoOpnayku Poccum ot 19.04.2011 r. Ne 03-255 «O BBenenue (enepanbHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa 001Iero 00pa3oBaHus»

o [Ipukaz MunoOpHayku Poccum ot 17.05.2012 N 413 (pen. ot 11.12.2020) "OO6 yTBepkacHUU
denepanbHOrO  rOCYAapCTBEHHOro  OOpa30BaTelNbHOrO  CTaHJAapTa  CpeIHero  oOIero
oOpa3oBanus";(ompeaenseT OCHOBHBIE TOAXOABl K 00pa3oBaHWI0, TpPeOOBaHUS K CTPYKTYpE,
pe3yibTaTaM M YCJIOBHUSAM pealu3alui 00pa30BaTeNbHBIX HPOTpaMM HA4YaJbHOI'O, OCHOBHOTO M
cpemHero oomiero oopa3oBaHus)

e [Ipuxa3 MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit @eneparun ot 31.03.2014 Ne253 «0O6
yTBEpXACHUH (PenepabHOTO TIepedHs YYeOHHWKOB, PEKOMEHIYEMBIX K WCIIOJIb30BAHUIO TIPU
peaM3aIy UMEIOIINX TOCYAAPCTBEHHYIO aKKPEIUTAIIUIO0 00pa30BaTeIbHBIX MMPOTrPaMM HAdaIbHOTO
00111ero0, OCHOBHOTO OOIIETr0, CPETHETO OOIIETo 00pa30BaHMM

® DJEeKTUBHBIE KYPChl IS MPOPMIBHOIN KO : yuel. mocodue st 0omeodpa3zoBaT. opranu3anuii /
[H. B. Autunosa u np.]. — M. : IIpocsemenne, 2019. — 187 c.—

(ITpodunpHas mKkoma).
AKTYaJIbHOCTh JIAHHOTO Kypca OIpeIesaeTCs] HEOOXO0AMMOCTHIO TIOIICPKKI
npouIbHOr0 00pa3oBaHus, HAMPaBIEHHOTO Ha MOATOTOBKY OYAYHIMX MPO(PECCHOHANOB Ui Pa3BUTHUS
BBICOKOTEXHOJIOTHYHBIX TPOU3BOJICTB Ha CThIKE eCTeCTBEHHBIX Hayk. CopaepkaHue Kypca SBISETCS
KOHBEPTEHTHO OPUEHTHUPOBAHHBIM M oOecieunBacT ((OPMHUPOBAHIE KOMIIECTCHIIHIA, HEOOXOTMMBIX IS YKHU3HU
U TPYJIOBOM JICATSIILHOCTH B IIOXY BBICOKOPA3BUTON HAYKH M COBPEMEHHBIX TEXHOJIOTHA.
Kypc mpenHasHaueH ydJamumcsi CTapIieid IIKOJBI €CTECTBEHHO-HAYYHOTO, TEXHOJIOTHYECKOTO WIIH
YHUBEPCAJIBHOTO NMpouieid 00ydeHus: 1 MOXKET OBbITh Kak 00s3aTebHbIM Y4eOHBIM NPEIMETOM IO BBIOOPY
y4aIierocsi i3 KOMIIOHEHTa 00pa30BaTeIbHON OpraHN3allii B BAPHATHBHOW YacTH y4eOHOTO TUIaHa,
Tak ¥ KypCOM B paMKax BHEYPOUHOW JEATEIbHOCTH W/HMJIU JOIOJHUTEIBHOTO oOpa3zoBanus. [locoOwe
PEKOMEHIyeTCSI UCIIONIb30BaTh ISl MPOBEICHHUS DIIEKTHBHBIX KYpCOB B paMKax MPOEKTOB «H>KeHepHbIi
KJIACC B MOCKOBCKOH IKOJe», «MEeIUIIMHCKUI KJ1acC B MOCKOBCKOM IIKOJE», «AKaJeMHUYEeCKH Kilacc B
MOCKOBCKOM IIKOJIE».
YueOHo-MeTOANYECKOE 00ecTieyeHne Kypca BKIIFoYaeT pabouyro MporpaMMy 3JIeKTHBHOTO Kypca U yaeOHoe
nocobue s oOydaromuxcs. Pabouas mporpamma ycTaHaBIMBaeT 00s3aTeIbHOE MPEIMETHOE COJEpIKAHUE,
npeiaraeT MpuMepHOe TeMAaTUYECKOe TUIAHUPOBAHHME C YYETOM JIOTUKH y4eOHOTO Mpoliecca, OmpeesieT

IUTAHUPYEMbIE Pe3yNIbTaThl OCBOCHUSI Kypca Ha YpPOBHE CpeHero oo1ero oopazoBaHusl.



B cooTBeTcTBUM C CHCTEMHO-AEATEILHOCTHBIM MOIXO0J0M peanu3alus JaHHOW MPOrpaMMbl IMpeanoiaraet
UCIIOJIb30BaHUE COBPEMEHHBIX METOI0B 00yUEHHsI U Pa3sHOOOPa3HBIX (hOpM OpraHu3au 00pa3oBaTeIbHOTO
npoliecca: Kpyriblii CTOJ, BUACOJEKTOpUH, OMOMHpOpMaTruueckas paboTa, CEeMHHApHI, MPAKTUYECKUE H
nabopaTopHble paboThI, y4eOHOE HCCIEeOBaHKHE, CAMOCTOATEIbHAs padoTa ¢ MePBOMCTOYHUKAMHU, JICKIIUS,
KOH(epeHIIUs U Jp.; BO3MOKHO BBIIIOJIHEHNE UHAWBUIYaIbHBIX UCCIIEIOBAHUM U TPOEKTOB.

JlocTikeHue TUIaHUPYEMBIX PE3Y/IbTaTOB OIICHUBACTCS KAaK «3a4TE€HO/HE 3aUTEHOY.

Hesn kypca: ¢dopMUpOoBaHHE HAYYHOM KAapTHHBI MHUpA; pPa3BUTHE II03HABATEIbHBIX WHTEPECOB M
METanpeMETHBIX KOMIIETEHIIMH OOy4aroluxcs 4Yepe3 MPaKTUYECKYI JAESTeNbHOCTb;, paclIUpeHue,
yriyosieHue u 00oOIIeHne 3HAHUH O CTPOCHUH, CBOMCTBAX M (YHKIMIX OHOMOJICKYJT; (HOpMHUPOBAHHE
YCTOMYUBOTO MHTEpECa K MPO(heCCHOHATBFHON AEATEIIbHOCTH B 00JIACTH €CTECTBEHHBIX HAYK.

3agaum Kypca:

— U3YYUThb OCOOEHHOCTHU CTPOCHHSI, CBOWCTBA M (YHKIMH OMOMOJIEKYJ (YIJIEBOIOB, JIMIUIOB, OEIKOB,
HYKJIGMHOBBIX KHCJIOT), BXOJSIIUX B COCTaB KUBOTO OPraHU3Ma;

— copMHpOoBaTh y 00yUYAIOMIUXCS MIPEICTABICHUS 00 OCHOBHBIX METO/[aX MCCIEeIOBaHNS B OMOXUMHUH;

— MO3HAKOMHUTH 00YUJaIONINXCs ¢ OMOMH(POPMATHKOI;

— 00ecreynTh pa3BUTHE HKCIIEPUMEHTAIBLHBIX YMEHUHN 1 HABBIKOB B COOTBETCTBUH C TPEOOBAHUSMU TPABUI
TEXHHUKHU 0€30MaCHOCTH;

— paccMoTpeTh 007acTH MPUMEHEHHS COBPEMEHHOW OMOXMMHU B ()YHJAMEHTAJIBHBIX, MEIUIUHCKUX WU
(apMareBTHYECKIX UCCIICIOBAHMSAX;

— chopmMHpoBaTh y 00yUAIOMIMXCSI KOMIETSHITUH [T TPOGECCHOHATLHOTO

CaMOOIIpeJIeNIeHUs B paMKaX MPEeIMETOB €CTECTBEHHO-HAyYHOTO [IUKJIA,

pa3BUBaTh MOTHUBALIMIO K HETIPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHUIO

YCIIEIIHOM MPO(heCCHOHABHON AEITEITbHOCTH;

— PACKPBITH POJIb OMOXUMHH KaK 0a30BOTO M MPHOPUTETHOTO HAITPABIICHHS

HaY4YHO-TEXHMUYECKOI0 IIporpecca.

O0mas xapakTepucTHka Kypca. [laHHBIH Kypc COIEp>KaTeNbHO CBS3aH C KypcaMH XWMHHU, OHOJIOTHH,
UHPOPMATUKH, T. €. HOCUT UHTETPUPOBAHHBINA XapaKTep M CIOCOOCTBYET Pa3BUTHIO €CTECTBEHHO-HAYYHOTO
MHUPOBO33pEHHUS yuanuxcs. B yaeOHOM 1m1aHe 3JIeKTUBHBIN Kype « BHOXUMUS SABISIETCS YAaCThIO TTPEAMETHOU
obmactn «EcTecTBeHHO-HayuHble NpeaMeThl». Marepuan mocobus oOecreynBaeT 3HAKOMCTBO C
COBpEMEHHBIMH  (yHIAMEHTAILHBIMH W TPHUKIAJHBIMA HUCCIEAOBAaHUAMH B 00JIacTM OHOXHMHU;
dbopmupoBaHHe Yy OOYYAIOIMMXCS KOHBEPIr€HTHOTO MBIIUICHUS, YIUIyOJeHHe | O0O0O0OIIeHne 3HaHUN
IIKOJBHUKOB O BBICOKOMOJIEKYJISIPHBIX BEIIECTBAaX, METOJAX WX W3YYEHUsS; PACKPHITHE IPHHIIUIIOB
(YHKIIMOHUPOBAHUS JKUBBIX CUCTEM; 3HAKOMCTBO C MCTOPUEH pa3BUTHs €CTECTBO3HAHUS M COBPEMEHHBIMU
pa3paboTKaMH y4EHBIX; BOCHIUTaHUE OEpPEeXHOr0 OTHOUICHHUS K )KUBOH MpHpoJie, HopMUpOBaHHE KyJlb-

Typbl NHTaHUS, O0yd4eHHE apTyMEHTHPOBAHHOMY BEIEHHIO HCKYCCHH; >KEJIaHWE 3aHUMAThCS HAay4HO-

MIPaKTHYECKON JEATEIbHOCTBIO.



[TocoOue comep>XUT METOAMYECKHEe KOMMEHTApWUU IO OpraHU3alMH 3aHATHH (OCOOEHHOCTH, CTPYKTYpa,
coJiepKaHue, BUABI AeITeIbHOCTH, (JOPMBI OpraHU3aIK 3aHATHIA | T. 11.). Ha 3aHATHAX yyamuecs pa3BHUBaIOT
aHAJTUTHYECKUE CITOCOOHOCTH MPH NMPOBEICHUN NPAKTUYECKUX pabOT, yCTaHABINBAIOT MPU-
YUHHO-CJIEJICTBEHHBIE CBS3H MIPU U3yYECHUH METOI0B OMOXUMHH, Y3HAIOT O BOZMOXKHOCTSIX UX PUMEHEHHUS B
MEJMIIMHE, O KOHTPOJIEe KauecTBa B (hapMalleBTUYECKOM U MUIIEBOM MTPOMBIIIIICHHOCTH.

OcHoBHBbIE H/IeH Kypca:

— CAUHCTBO MAaTCpUAJIbHOI'O MHUPA,

— BHYTPHU- U MEKIIPEIMETHAsI HHTETpaIus;

— B3aUMOCBSI3b HAYKH U MIPAKTUKU;

— B3aMMOCBSI3b YEJIOBEKA M OKPY>KAIOLICH CPEeIbl.

IL1anupyemble pe3yJbTaThl 0CBOEHHS Kypca

B pe3ynbTare u3yueHus 3JI€KTUBHOTO Kypca Ha YpOBHE CpeAHero oOuiero oopa3oBanus y ydyamuxcst OyayT
c(hOpMHUPOBaHKI CIIEAYIONINE MPeIMeTHbIE Pe3yJbTAThI:

— pacKpbIBaTh Ha MPUMEPAX POJIb OMOXMUMHHU B (POPMHPOBAHUHU COBPEMEHHOMN

Hay4YHOM KapTUHBI MUPA U B IPAKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;

— JIEMOHCTPHUPOBATh Ha MPUMEPAX B3aUMOCBSI3b MEXKAY OMOXHUMHEH U APYTUMHU €CTECTBEHHBIMH HayKaMu;
— COCTaBIISITh MOJIEKYJIIPHBIE M CTPYKTYpHbIE (DOPMYNIBl OpPraHMYecKUX BEHIECTB KaK HOCUTeNel
MH(OPMALIUU O CTPOCHUH BEIIECTBA, €TO CBOMCTBAX

U TIPUHAJICKHOCTH K OTPEICTIEHHOMY KJIacCy COCTMHECHUH;

— XapaKTepH30BaTh OPraHWYECKHE BEIIECTBA IO COCTaBY, CTPOCHUIO W CBOICTBaM, YCTaHABJIHMBATh
MPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXKIY TaHHBIMU

XapaKTePUCTHUKAMU BEIIECTB;

— 000CHOBEIBATh MMPAKTUYCCKOC UCIIOJIb30BAHUEC OPraHNYCCKUX BCHICCTB U UX pCaKHI/Iﬁ B IIPOMBIINIJICHHOCTHU
U OBITY;

— HCIIONIB30BaTh 3HAHUSA O COCTaBE, CTPOCHUU M XMMUYECKHX CBOWCTBaX OCJIKOB, JIMMUAOB, YIIIEBOJIOB U
HYKJIGMHOBBIX KUCJOT JJIi IPUMEHEHHUs B HAYYHOU U MIPAKTHUECKOH eATeTbHOCTH;

— MCIIOJIB30BaTh Ha MPAKTHUKE Pa3JIUYHBIC METO/bI OMOXUMHUUA — OKCTPAKIMIO HYKJICHMHOBBIX KHCJIOT U3
OMOJIOTHYECKUX 00BEKTOB, CIIEKTPOGOTOMETPHUIO B Y D-BUIMMOM 001aCTH, TOHKOCIOWHYIO XpoMaTorpaduio;
— BBITIOJTHATH XUMUYECKUN IKCIEPUMEHT B COOTBETCTBHH C MIPABHIIAMHU U

npuémamu 6e30macHoi paboThl C XUMHUUYECKUMH BEIIECTBAMH U J1a00paTOpHBIM 000pyI0BaHUEM:

* 10 TIOJYYEHHUIO O00paslia HYKJIEHHOBBIX KHCIIOT KIETOK JyKa, HYKJICONMPOTEHHA APOXOKEH, JIUIMHIHOW
bpakum xeiaTKa KypuHOro sifia;

* [10 pa3ieTeHUI0 OMOMOJIEKYT,;

* [0 TPOBEACHUIO KAYECTBEHHBIX PEAKIMi Ha HaIWuWe B HYKJIEHHOBBIX KHCIOTaX OCTATKOB ITYPHHOBBIX
OCHOBaHUM, prb03bl/1e30Kcupr003bl, (HochOpHOI KUCIOTHI;

¢ 110 MPOBECACHNIO KOJIMYECCTBCHHOT'O aHAJIM3a (bOC(I)aTI/IJII/IJ'IXOJ'II/IHa;



* [10 IPOBEJICHUIO KAYECTBEHHBIX U KOJIMYECTBEHHBIX PEAKLIUH HA OEJIKU M aMUHOKHCIIOTHI;

— BIIQJIETh NpaBWIaMu U mpuémamu 0e30macHoi paboThl ¢ XUMHUYECKUMH BEIECTBAMU U J1a0OPATOPHBIM
o0opynoBaHueM;

— BIJIQJIeTh IpaBUJIaMU O€30MacHOro OOpalleHHs C €JKUMH, FOPIOYMMU U TOKCHYHBIMHM BEILECTBAMHU,
cpeAcTBaMu ObITOBOW XHMUY;

— OCYUIECTBJIATh MOUCK XMUMHYECKONW WHGpOpMAIMU IO Ha3BaHHIM, HUICHTU(UKATOpPAM, CTPYKTYPHBIM
dbopMyiaM BEIIeCTB;

— BJaJIeTh METOJJaMH KOMIIbIOTEPHON BU3yaIU3allMi OMOMOJIEKYI € UCIIOJIb30BaHUEM Iporpammbl PyMol;
— CTPOUTBH MOJIENIU OEIKOB C IIOMOLIbIO METOJIa TOMOJIOTHYHOTO MOJEIUPOBAHNUS;

— KPUTUYECKH OLEHUBAThb M HHTEPIPETHPOBATH C TOUYKHU 3PEHUS] €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU
XUMHUYECKYI0 HH(OPMAIIHMIO, COACPKAIIYIOCS B COOOLICHUAX CPEACTB MAacCOBOM HH(OpMaIum, pecypcax
WHTepHeTa, Hay4yHO-TIOMYJISIPHBIX CTAThAX, B LEAX BbISBICHUS OIIMOOYHBIX CYXKIAECHUHN U

(dbopmMHpoBaHUs COOCTBEHHON MO3ULINY;

— TMPENCTABIIATH MYTH PEHICHUS TTI00ATBHBIX MPOOIEeM, CTOSIINX TepET YeTOBEUECTBOM, H IMEPCTIEKTUBHBIX
HallpaBJICHUM Pa3BUTHSI XUMHYECKUX TEXHOJIOTHM.

Yuawuiica nonyuum 603modrcHocmo Hayyumucs:

— WUIIOCTPUPOBATh Ha HpPHUMEpax CTAHOBJICHUE U 3BOJIONMIO OMOXMMHUHM KaK HAayKM Ha pPa3IMYHbIX
UCTOPUYECKUX ATarax e€ pa3BUTHUS;

— HCHOJb30BaTh METOJIbl HAYYHOI'O IO3HAHMSA INpPU PEIICHUH Y4eOHO-HCCIEN0BaTENbCKUX 3a7ad I10
U3YYEHHUIO CBOMCTB, CIIOCOOOB MOJIYYEHHS U PaclO3HABAHMSI OPraHUYECKUX BEIIECTB;

— yCTaHaBJIMBATh B3aUMOCB3U MEXY (aKTaMH U TeOpHUel, IPUUUHON U

CJIEZICTBUEM IIpH aHaIU3€ NMPOOJIEMHBIX CUTyallMii M OOOCHOBAaHMM NMPUHUMAEMBIX PELICHHH Ha OCHOBE
XUMHYSCKHUX 3HAHMIA,

— (¢opMynupoBaTh L€Jdb HUCCIEJOBAHMS, BBIABUIATh M MPOBEPATH OSKCIEPUMEHTAIBHO THUIIOTE3Bl O
XMMHUYECKHX CBOMCTBAX BELIECTB HA OCHOBE X COCTaBa M CTPOEHUS, X CIOCOOHOCTH BCTYNATh B XUMUUYECKHE
peaknuu, 0 XapakTepe U NPOAYKTax pa3IndHbIX XUMUYECKUX PEAKIIM;

— CaMOCTOSITENIbHO TUIAHUPOBATh U IPOBOAUTH XMMHUYECKHE IKCIIEPUMEHTHI C

coOroieHrEeM MpaBuIl 0e30MacHOl paboThI ¢ BELIECTBAMH U J1a00paTOPHBIM 000pYI0BaHUEM;

— MHTEPNPETUPOBATH JAHHBIE O COCTABE U CTPOCHUHU BEUIECTB, ITOJIyYEHHBIE

C TIOMOIIbIO COBPEMEHHBIX OMOXUMUYECKHUX METO/IOB;

— XapaKTepu30BaTh POJIb OEIKOB U HYKIEMHOBBIX KHCIOT KaK BaXKHEHUIINX

OHMOJIOTHYECKH aKTUBHBIX BCUICCTB.



K JIM4HOCTHBIM pe3yJibTaTaM 0CBOEHMSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl:

1) BocnuTaHWEe POCCUMCKON Tpa)KJaHCKOM HJEHTUYHOCTH, MATPUOTU3MA, YBAKEHHUS K CBOEMY Hapoiy,
YyBCTBO OTBETCTBEHHOCTH Iepes PoauHOM, ropocTy 3a CBOU Kpai, CBOXO PonuHy, poluioe U HacTosIIee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu, yBaxkeHHe K rocy1apCTBEHHBIM CUMBOJIaM (Tep0, ¢iar, THMH);

2) opmupoBaHHe rpaskJaHCKOMN MO3UIMK KaK aKTHUBHOTO U OTBETCTBEHHOI'O 4WJIEHA POCCUNUCKOro 0OIIECTBa,
OCO3HAIOIIET0 CBOM KOHCTHTYIIMOHHBIE IpaBa W OOS3aHHOCTH, YBA)KAIOLIETO 3aKOH M IPaBOMOPSJIOK,
00JIaafoIiero 4yBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO TpPaJUIMOHHbIE
HAI[MOHAJbHBIC U O0IIeYEIOBEYECKUE T'YMAHUCTUYECKUE U IEMOKPATUYECKUE IEHHOCTH;

3) TOTOBHOCTH K CiIy’keHHIO OTEUYeCTBY, €ro 3alluTe;

4) chOpMHUPOBAHHOCTH MUPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H
OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JHMANIOTe KYJIbTYp, a TAKKE PasIUYHBIX (POpM OOIIECTBEHHOTO
CO3HAaHHUsI, OCO3HAHHUE CBOET0 MECTA B MOJUKYJIBTYPHOM MUDE;

5) chopMUPOBAaHHOCTH OCHOB CaMOPAa3BUTHs M CAMOBOCIIHUTAHUS B COOTBETCTBHH C OOIIEUETIOBEUECKUMU
[EHHOCTSMH M W/ICalaMU TPAXKJTAHCKOTO OOIIECTBAa; TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTEIBHOM,
TBOPYECKON U OTBETCTBEHHOMU JIEATEIIbHOCTH;

6) TOJIEpaHTHOE CO3HAHUE U MOBEJCHUE B MOJUKYIBTYPHOM MUPE, TOTOBHOCTh M CIIOCOOHOCTH BECTH AMAJIOT
C IpYTUMH JIIOJbMH, TIOCTUTaTh B HEM B3aMMOIOHMMAHUS, HAXOAUTH OOIIME LENH U COTPYAHHYATH TS MX
JIOCTHOKCHHUS;

7) HaBBIKU COTPYIHHYECTBA CO CBEPCTHUKAMU, IETHMH MIIAJIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTEIbHOM,
OOIIECTBEHHO MOJIE3HOH, y4eOHO-HCCIIEI0BATEIBCKOM, TPOSKTHON M JPYTUX BUIAX JEATEILHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJCHIE Ha OCHOBE YCBOEHUS OOIIEUEIOBEYECKUX 1IEHHOCTEHH;

9) rOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHuIO, B TOM UKCIIE CaMO0Opa30BaHHI0, HA MPOTSKEHUH BCEH )KU3HH,
CO3HATEJIbHOE OTHOILIEHHE K HEMPEPHIBHOMY O0pa30BaHMIO KaK YCIOBHIO YCIEHIHON NMPOo(ecCHOHATBbHOU U
OOIIECTBEHHON JeITCILHOCTH;

10) scTeTrueckoe OTHOILIEHHE K MHUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO TBOPYECTBA,
CropTa, OOIIECTBEHHBIX OTHOIICHUH;

11) mpuHATHe W peanu3amys EHHOCTEH 3J0pOBOr0 W 0E€30IMacHOro o0pasza KU3HH, MOTPEOHOCTH B
(U3UYECKOM  CaMOCOBEPIIEHCTBOBAHUM, 3aHATUSX  CIOPTUBHO-O3J0POBUTEIBHOM  JIESITEIBHOCTHIO,
HENPUSTHE BPEIHBIX IPUBBIYCK: KYPEHUs, YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTHUKOB;

12) OGepexkHOE, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K (DU3MUECKOMY U TICHXOJOTHYECKOMY
3I0POBBIO, KaK COOCTBEHHOMY, TaK M APYTHUX JIFOJIeH, YMEHHE OKa3bIBaTh IMEPBYIO MIOMOIIIb;

13) oco3HanHbIli BBIOOp Oymymieill mpodecciu W BO3MOXKHOCTEM peain3allid COOCTBEHHBIX >KU3HEHHBIX
TUTAHOB; OTHOIICHHE K MPO(HEeCCHOHATBLHOM EeATENBHOCTH KaK BO3MOXKHOCTH Y4acTHUsl B PEUICHUH JTUYHBIX,

O6IJ_ICCTBCHHBIX, rocyaapCTBCHHBIX, OGH.[CHE[L[I/IOH&HLHLIX HpO6HCM;



14) copmMupoOBaHHOCTH HKOJIOTUYECKOTO MBIIUICHUS, TIOHU- MAaHUS BIUSHUS COLMATIbHO-IKOHOMUYECKUX
IPOIIECCOB HA COCTOSIHHE MPHPOTHONW M COLMAIBHOM Cpellbl; MPHOOPETEHNE OIbITa SKOJIOT HAIPaBICHHOM
JESTENILHOCTH;

15) oTBETCTBEHHOE OTHOIICHHE K CO3[JaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSATHS LIEHHOCTEH ceMelHOi
KU3HH;

K MeTtanpeameTHbIM pe3y/jibTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOI NIPOrpamMMBbl:

1) ymeHHe CcaMOCTOSITENIBHO ONPENENATh L€ JEATEIbHOCTH U COCTAaBJIATH IUIAHBI JESTEIbHOCTH;
CaMOCTOSTENIBHO OCYILECTBIISATh, KOHTPOJUPOBAaTh U KOPPEKTUPOBATh AESATEIBHOCTH; HCIIOJIb30BaTh BCE
BO3MOJKHBIE PECYPCHI AJIs1 TOCTUXKEHUS TOCTABJICHHBIX L[EJIeH U peann3aliy IIaHOB AesITeIbHOCTH; BRIOUPATh
YCIIELIHBIE CTPATETUH B PA3JIMYHBIX CUTYALIUAX;

2) yMEeHHE MPOIYKTUBHO OOMMIATBCS ¥ B3aUMOJCHCTBOBATH B TMPOIECCE COBMECTHOW JNEATEIHHOCTH,
YUUTHIBATh MO3ULIUU APYTUX YYACTHUKOB JIESATEIbHOCTH, 3((HEKTUBHO pa3peniaTb KOH(PIUKTHI;

3) BiageHWEe HaBBIKAMU IIO3HABATENBHOM, Y4eOHO-HUCCIENOBATENLCKOW M MPOEKTHON JIeATEIbHOCTH,
HaBBIKAMHU Pa3pelIeHUs] MpoOJieM; CHOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEIBHOMY IIOMCKY METOJIOB
pelIeHUs TPaKTUYECKHUX 3a/]1a4, IPUMEHEHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

4) TOTOBHOCTh U CIOCOOHOCTh K CAMOCTOATEIbHOW HH(POPMAIIMOHHO-TIO3HABATEIBHOW JIEATEIbHOCTH,
BJIQJICHWE HaBbIKAMH TOJY4YCHHs] HEOOXOAMMON HMH(pOpMAIMM M3 CIIOBaped pasHbBIX THUIIOB, yMEHHE
OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MH- (DOpMAIMH, KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH
UH- (opMaluio, MOIY4aeMyI0 U3 Pa3IMYHbIX UICTOYHHUKOB;

5) yMeHHe HCIOIb30BaTh CPEeICTBA MH(POPMAITMOHHBIX M1 KOMMYHHUKAIIMOHHBIX TexHoMorui (nanee — WUKT)
B PEIICHUU KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX W OpPraHM3allMOHHBIX 3a/a4 C COOJII0JCHHEM TpeOOBaHUM
PrOHOMMKH, TEXHUKH O€30MaCHOCTH, TMTUEHbI, PECYpCOCOepEeKeHUs, TPABOBBIX M ITUUECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MaCHOCTH;

6) yMeHue onpeAensaTh Ha3HAaueHHEe U QYHKIIMH pa3INYHbIX COLIMATIBHBIX HHCTUTYTOB;

7) yMeHHe caMOCTOSITE€IbHO OLIEHUBATh U MPUHUMATh pEIEHUs, ONpPEeAeIIoNINe CTPATeTuo0 MOBEJCHUS, C
Y4€TOM IPAKIAHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

8) BIaJieHUE SI3bIKOBBIMU CPEJICTBAMH — YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS,
UCIIOJIb30BaTh a/IEKBAaTHBIE SI3bIKOBBIE CPEJICTBA;

9) BnaxeHHe HaBbIKAMHM I103HABATEIbHONW pe(IEKCHMH KaKk OCO3HaHMS COBEpIIAEMBIX JACUCTBUI H
MBICIIUTENBHBIX TPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHWM, I'PaHUI] CBOETO 3HAHMUS M HE3HAHUS, HOBBIX
MO3HABATEJIbHBIX 33/J1a4 U CPEJICTB UX JTOCTHKEHUS;

Copep:xanue Kypca

Texnuka 6e30mMacHOCTH MpH paboTe B XuMHueckoi taboparopuu. ctopus 6uoxumuu. [Ipeamer buoxumum.
Crpykrypa u QyHkiun Ouomonekyn. 3HakomMcTBo ¢ Meroaamu: «[lomyuenune JIHK u3 kimetok mykay,

«[lonydyenue mnpenapaTa HYKJIEHHOBBIX KHUCJIOT M3 JPOXKEH M HCCIeTOBaHHE HYKICONPOTEHHOBY,



«IKCTpaKIus JIMIMUIHON (PPaKIMU U3 KEJITKa KypuHOTO siia». TeopeTnueckrne OCHOBBI OMOXWMHUYECKHX
METO/I0B pazJesieHUs] OMOMOJIEKYII.

Ilpakmuyeckue pabomul:

1. «I"enb-hunpTpaliioHHOE pa3iesaecHue OMOMOICKYID.

2. «TonkocolHas XxpoMaTorpadus JTUIHIO0BY.

3. «nenTndukanus GyHKIUOHATBHBIX TPYII PA3IMYHBIMUA ar€HTAMI.

Ilpakmuueckue pabomul aHATUTUIECKOTO XapaKTepa:

1. «KonuaecTBeHHBIN aHau3 GochaTuauixonaa. OnpeaeeHne JUIIHO-

ro ¢gocdopa c momomnisto GeppoTronranara ammonus (Metoq Ctroaprta)y.

2. «KauecTBeHHbBIE peaKlMK HA HATMYUE TyPUHOBBIX OCHOBAaHUHM U OCTAT-

KoB (hocopHoit kucimoTel B coctaBe JJHK».

3. «Onpenenenyue MeHTO3 B COCTaBe HYKJIEHHOBBIX KUCIOT», «KadecTBEHHBIH M KOJIMYECTBEHHBIN aHaIN3
HaMU4Yusl OETKOB U AMHUHOKUCIIOTY.

BosmoxHoctn mporpammel  PyMol 11 Bu3yanu3amud TPOCTPAHCTBEHHOW CTPYKTYpPhI OHOMOJICKY,
KOMIIBIOTEPHOE MOJISITHPOBAHKE MPOCTPAHCTBCHHON CTPYKTYPBI OSIIKOB ¢ TTOMOIIBI0 Tiporpammbr Modeller.
3HAaKOMCTBO € «ATIacoM HOBBIX TMpodeccuii», NEPCHeKTHBbl HU3yUYeHUsT HAyKu OHOXUMHH U

npodeccuoHanbpHOr0 caMmoonpeaeneHus (B popmare Kpyrioro CTojia Wi ypoKa -AUCKYCCUH).

Kypc paccuuman na 68 u (1 u 6 neoento 6 kaxcoom xknacce - 34 uaca 6 10 knacce u 34uaca 6 11 knacce).



TemMaTHuyeckoe NIAHMPOBaHUE

Ypok
(ckeo3Hasn

Hymepauus)

Tema

KoaunuecTtBo

qyacoB

PesyabrTar

(6 pamkax KOHKpemHoil yKa3anHoi memut)

1-12

BBenenue B OHOXUMMHIO

12

JINYHOCTHBIE — BOCIIUTAHUE POCCUMCKOMN TPaXKIaHCKON
UJEHTUYHOCTH, NaTPUOTU3MA, YBAXKEHHSI K CBOEMY HApoO1y,
4yBCTBO OTBETCTBEHHOCTH Iiepel PonuHoM, ropaocty 3a cBou
Kpaii, cBoro Poauny, pouuioe u Hacrosiee
MHOTOHAIIMOHAJILHOTO Haposa Poccun, yBakeHue K
rOCyJapCTBEHHBIM CUMBOJIaM (repo, ¢uiar, F’HMH)
MeranpeaMeTHble — YMEHUE CAMOCTOATEIBHO ONPEIEIIATh
LIEJIA JESATEIIBHOCTH U COCTABIIATH IUIAHBI JEATEIIBHOCTH;
CaMOCTOSITENIbHO OCYILECTBIISTh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh JIEATENBHOCTh; UCIIOIb30BaTh BCE
BO3MO’KHBIE PECYPCHI JUIsl JOCTUKEHUS TIOCTABICHHBIX LIeJel
U pean3aliiy IJIaHOB e TeIbHOCTH; BBIOUPATh yCIIEIIHbIE
CTpaTeruy B pa3aN4HbIX CUTYaIUAX

IIpenmerHble — COPMUPOBAHHOCTH CUCTEMBI 3HAHUN 00

06H_II/IX XUMHUYCCKUX 3dKOHOMECPHOCTAX, 3aKOHAX, TCOPUAX

13-24

Metoabl Bbiie1eHHs OHOMOJICKY.JI

12

JInuHoCcTHBIE — HOpPMUPOBAHHE TPAXKTAHCKOM MO3UIIUH KaK
AaKTUBHOT'O M OTBETCTBEHHOTO WIEHA POCCUIICKOr0 00IIEecTBa,
OCO3HAIOIIEr0 CBOM KOHCTUTYLIMOHHBIE TIPaBa U 003aHHOCTH,
YBa)KAIOIIET0 3aKOH U MPAaBOMOPSIOK, 00J1a/1a0IIero
YYBCTBOM COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO

MIPUHUMAIOIIETO TPATUIIMOHHBIC HAIIMOHAJIBHBIE 1




00IIIeYETIOBEUCCKUE T'YMAaHUCTUYCCKHUE U IEMOKPATHUECKHUE
LEHHOCTH

MeTtanpeaMeTHbIe — yMEHHE TPOYKTUBHO OOIIATHCS |
B3aMMO/ICHCTBOBATH B MPOIIECCE COBMECTHOM JEATEIbHOCTH,
YUUTHIBATh MMO3UIHH JPYTUX YYACTHUKOB JCATEIBHOCTH,

3¢ HeKTHBHO pa3peniaTh KOHPIUKTHI

IlpeameTHbIe - CHOPMUPOBAHHOCTh YMEHHI HCCIIC0BATh
CBOMCTBa HEOPTaHMUYCCKUX U OPTaHUYECKUX BEIECTB,
OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUSCKUX

peaKHI/Iﬁ, IMPOTrHO3UPOBATH BO3BMOKHOCTb UX OCYHICCTBIICHUA

25-32

Metoabl pa3nesieHusi 6MOMOJIEKYT

JINYHOCTHBIE — TOTOBHOCTH K CIyK€HHUIO OTE4eCTBY, €ro
3aIIUTe

MeTanpeaMeTHble — BJIaJ€HUE HABBIKAMHU NTO3HABATEIbHOM,
y4eOHO-UCCIIeI0BATENLCKOM U MTPOCKTHOM €SI TEIbHOCTH,
HaBBIKAMU pa3pelieHus mpooieM; CiocoOOHOCTh U TOTOBHOCTh
K CAMOCTOSITEJIbHOMY TOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, TPUMEHEHHUIO PA3INYHBIX METO/IOB
MO3HAHUS

IIpeameTHBbIe - BlIaJIcHUE OCHOBHBIMH METOJJaMU Hay4HOTO
MO3HAHUS, UCTIOJIb3yEMbIMH B XUMUU: HAOJIOICHHE,
omHCcaHue, U3MEpPEHNE, IKCIIEPUMEHT; YMEHUE 00pabaThIiBaTh,
OOBSCHSTH Pe3yJbTaThl MPOBEICHHBIX OIBITOB H JIeJaTh
BBIBOJIbI; TOTOBHOCTH M CITIOCOOHOCTH MTPUMEHSATH METO/IBI

MO3HAHUWA IMPU pCHICHUHN MPAKTUYCCKUX 3a1a4.




33-52

KayecTBeHHBIN U KOJINYECTBEHHEIN aHAJIN3
0MoMoJIeKy 1

20

JInmuHOCTHBIE — CHOPMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U O0IIECTBEHHOI MPAaKTUKH, OCHOBAHHOTO HA JTUAJIOTe
KYJIBTYp, @ TaK)Ke Pa3INuHbIX (JOpM OOILIECTBEHHOTO
CO3HaHMsI, OCO3HAHHME CBOETO MECTA B MIOJUKYJIBTYPHOM MHUpE
MeranpeamMeTHble — BJIaJICHUE HaBbIKAMU [103HABATEIIbHOMN
pedrekcun Kak OCO3HAaHHUS COBEpUIAaeMbIX JICHCTBUIN U
MBICTUTENbHBIX IPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUIA,
IPaHULl CBOETO 3HAHMSI U HE3HAHUs, HOBBIX [103HABATEJIbHBIX
3a/1a4 U CPEJICTB UX JTOCTUKECHUS

IIpenmeTHble - Bia/ieHUE YMEHUSMU BbIIBUTAaTh TUIIOTE3bI HA
OCHOBE 3HaHUH O COCTaBe, CTPOCHUH BEIIECTBA K OCHOBHBIX
XUMHUYECKUX 3aKOHAX, IPOBEPSITh UX IKCIEPUMEHTAIIBHO,

(dhopMynupys LeIb UCCIeA0BAHUS

53 - 67

KomnblorepHoe MoeiupoBaHue U BU3YyaJIN3aLHsA
CTPYKTYPBI O0HOMOJIEKY.JT

15

JINYHOCTHBIE — HABBIKK COTPYJHUYECTBA CO CBEPCTHUKAMH,
JIEThbMH MIIAJIIEro BO3pacTa, B3pOCIbIMUA B 00pa30BaTEIbHOM,
00IIIeCTBEHHO TOJIE3HOM, Y4eOHO-UCCIIeI0BATENbCKOM,
MPOEKTHOM U IPYTUX BUJIAX JIEITEIbHOCTH
MeTanpeamMeTHble — YMEHHUE ONPEACIISATh HA3HAYECHUE U
(GYHKITUY pa3TUYHBIX COITMATBHBIX HHCTUTYTOB
IIpeameTHbIe - chOPMUPOBAaHHOCTH COOCTBEHHOMN MO3UIIUH
10 OTHOILLEHUIO K XMMHUYECKON MHPOpMAINH, TOTy4yaeMon 13

Pa3HbIX UCTOYHUKOB

68

HTorosoe 3ansiTHe

HToro

684y
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