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1. IlosicHuTe/ILHAS 3aIMCKA

Pabouas mporpaMmMa JOMOTHUTETHHOTO Y4eOHOTO Kypca «BBeneHHe B CHEIHATBLHOCTDHY
pa3pabotana Ha ocHoBanuu TpeboBanuit @I'OC COO s peanuzanuu oOpa3oBATEIBLHOU
nporpammsl 15.02.16 TexHon0THsS MAITMHOCTPOCHUS.

YueOnblli Kypc «BBeaeHue B CHENUaibHOCTHY» BXOJIUT B 00I1€00pa30BaTEIbHBINA MUK,
MOJIIMKII JOTIOJTHUTEIIbHBIC YI€OHBIC TPEIMEThI, KYPChl M UUTACTCS HAa TIEPBOM Kypce 0O0yUCHHS.

IInanupyemble pe3yibTaThbl H3y4YeHHUs] Y4eOHOI0 Kypca

B pesynbprare m3ydeHus: yueOHOTO Kypca CTYACHT IOJDKEH C(HOPMHPOBATH CIEIYIOLIHE

pe3ynbTaThl
JIndHOCTHBIE!
Kon ®opmysmposka us PIroc COO Yr1ounennslii JIP 11 npeamera

JP 1 1) poccuiicKyl0 TpakJaHCKYK HJEHTHYHOCTb, | HyBCTBO TrOpAOCTH 3a  CBOIO

NaTpUOTHU3M, YBAXKEHHME K CBOEMY Hapoay, | Poauny
YyBCTBA OTBETCTBEHHOCTH Iiepen PonanHoH,
TOpIOCTH 3a CBOM Kpaii, cBOXO Poauny, npouuioe
M HACTOSIIEE MHOTOHAIIMOHAJIBLHOIO HapoJa
Poccuu, yBaxkeHHe rocy1apCTBEHHBIX CUMBOJIOB
(repO, durar, rumH);

JIP 2 2) TPaXTAHCKYIO MMO3MIUI0 KaK aKTUBHOTO M | TPAXKIAHCKYI0  IMO3MIHUI0  Kak
OTBETCTBCHHOT'O 4YJICHA POCCHICKOTO OOIIECTBA, | aKTHBHOTO M OTBETCTBEHHOTO
OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIC MpaBa U | 4ieHa POCCUHCKOrO OOIIecTBa,
00s13aHHOCTH, YBaXaroIIEro 3aKOH U | OCO3HAIOUIETO CBOU
IIPaBOIIOPSIOK, o0Jaiaromero YyBCTBOM | KOHCTUTYLIMOHHbIE  TpaBa U
COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAaHHO | 00S3aHHOCTH, YBaXalOIIEro 3aKOH
MPUHUMAIOIIETO TPAJUIMOHHBIE HAIIMOHAJIBHBIE | U IPABONOPAJIOK;

u  0OIIeyenoBeUecKue TYMaHUCTUYECKHE |
JIEMOKPATUYECKHE IEHHOCTH;

JIP 4 4) c(OpMHUPOBAHHOCTh MHPOBO33peHUs, | chOPMHUPOBAHHOCTh
COOTBETCTBYIOLIETO  COBPEMEHHOMY  YPOBHIO | MUPOBO33PEHU,
pa3BUTHsA HAyKH U OOIIECTBEHHOW MPAKTUKU, | COOTBETCTBYIOIIETO
OCHOBaHHOTO Ha JAMAJIOTe KYJbTYp, a TaKXe | COBPEMEHHOMY YPOBHIO Pa3BUTHS
pa3nuuHbIX (HOpM OOIIECTBEHHOTO CO3HAHUS, | €CTECTBEHHBIX HAYK
OCO3HAHHE CBOEr0 MECTa B IOJHMKYJIBTYPHOM
MHpE;

JIP 5 5) chopMUPOBaHHOCTH OCHOB CaMOPAa3BUTHUS U | CPOPMHUPOBAHHOCTH OCHOB
CaMOBOCIIUTAHMS B COOTBETCTBUU C | caMOpa3BUTHS U CAMOBOCITUTAHUS
00IIeYeIOBeUEeCKUMU IICHHOCTSIMU U HJIealaMH | TIPU PEIICHUH XUMHYECKHX 3a]1ay;
TPaXIAHCKOTO  OOIIecTBa; TOTOBHOCTh W | TOTOBHOCTH M CIIOCOOHOCTh K
CIIOCOOHOCTH K CAMOCTOSATEIHHOM, TBOPUYECKOM M | CAMOCTOSITENILHOM, TBOPYECKOW U
OTBETCTBEHHOMU JIESITEILHOCTH; OTBETCTBEHHOMU NEATEIbHOCTH

IIPY OCBOCHMH NIPEAMETA

JIP 7 7) HaBBIKM COTPYJHUYECTBA CO CBEPCTHHUKAMM, | HABBIKM  COTPYAHHMYECTBA  CO
JeTbMU MIIQJIIETO BO3pacTa, B3POCIBIMH B | CBEPCTHHKAaMH, B3pOCIBIMH B
o0pa3zoBaTenbHON, OOIIECTBEHHO IOJIE3HOM, | 00pa30BaTEIHHOM, y4eOHO-
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y4eOHO-UCCIIeI0BATEIbCKOM,
JPYTUX BUAAX AEATEIBHOCTH;

NPOEKTHOM |

HUCCIIENOBATEIbCKON U
BHUIax JCATCIbHOCTHU

JPyTHX

JIP9 9) rOTOBHOCTH ¥ CIIOCOOHOCTH K 00pa30BaHUIO, B | TOTOBHOCTh M CIIOCOOHOCTh K
TOM YHCJI€ caMOOOpa3oBaHMIO, HAa MPOTSHKEHUHU | OOpPa30BaHHIO, B TOM  YHUCIE
BCEH JKM3HM;, CO3HATEIbHOE OTHOILIEHHE K | CaMOOOpa30BaHUIO
HEMPEPhIBHOMY O00pa30BaHUI0 KaK YCIOBHIO
YCHEIHON MpoheCcCHOHATBHON M OOIIECTBEHHOM
JeSITeIIbHOCTH;

JIP 11 1l)npuasTHe ©W  pealM3alyi0  [EHHOCTEH | IPUHAITHE u peanu3anuo
310poBOoro M Oe3zomacHoro oOpasa JKW3HH, | IICHHOCTEH 3JI0POBOTO "
MOTPEeOHOCTH B ¢duzmdeckom | O6e3ormacHoro  obpaza  KHU3HH,
CaMOCOBEPILICHCTBOBAHUH, 3aHATUSAX | HENPHUSITHE BPEIHBIX MPUBBIYCK:
CIIOPTUBHO-03/IOPOBUTENLHON  JESATENbHOCTBIO, | KYpeHHs, yrnoTpeOaeHus
HEMPUSTHE BPEIHBIX TPUBBIUEK: KYpPEHHS, | alIKOTOJISl, HAPKOTHUKOB;
ynoTpeOIeH s allKOroJisi, HAPKOTHKOB,;

JIP 13 13) ocoznanHbIi BeIOOp Oymymieit nmpodeccuu u | OCOBHaHHBIA ~ BBIOOp — Oymymiei
BO3MOXKHOCTEH  peanu3alud  COOCTBEHHBIX | IPO(ecCHMd U BO3MOXKHOCTEH
KU3HEHHBIX IUTaHOB; OTHOIIICHHE K | peau3anuu COOCTBEHHBIX
npodeccuoHanbHOM JESITEIIbHOCTH KaK | )KH3HEHHBIX MJIAHOB;
BO3MOXXHOCTH yYacTUsi B PEIICHUW JIMYHBIX,

OOIIECTBEHHBIX, rOCy/1apCTBEHHBIX,

oOlIeHAIIMOHAIBHBIX NTPOOJIEM;




MeranpeameTHbIE:

Kon ®opmyauposka uz ®I'ocC COO AnanTupoBaHHbIe MeTaNPeAMeTHbIE YHuBepcagbHble yueOHble aeiictBus (YY)
pe3yJIbTaThl
MII1 | 1) yMeHue caMOCTOATEIbHO ONPENCNATh | YMEHHE CaMOCTOSTEIbHO ompeaesarh 1enu | [lo3naBaTesibHbIE:
LEIIU JEATCIIBHOCTU U COCTaBJIATH ILIAHBI | JIEATEIbHOCTH u COCTaBJIATh ILJIaHbI
JESATEINbHOCTH, CaMOCTOSTENbHO | OEATECIBHOCTH, CaMOCTOSTEIbHO | CAMOCTOSATCIIBHO BBIOMPATh CIoco0  peleHus
OCYIIECTBIIATh, KOHTPOJINPOBATH M | OCYHIECTBIATH, KOHTPOJIMPOBATH u | yueOHoOl 3a1a4n (CPaBHUBATH HECKOIILKO BAPHAHTOB
KOPpPEKTUPOBATH JIEATENIbHOCTD; | KOPPEKTUPOBATh JIEATEIBHOCTD; HCIIOJIB30BaTh | PCHICHUA, BBIOMpATh  HAauboJIEe MOAXOAAMMA  C
HCIIOJIB30BaTh BCE BO3MOJKHBIE PECYPCHI | BCE BO3MOXHBIE PECYPCHI UISL JOCTYDKEHHA | YICTOM CaMOCTOATCIBHO BBIICICHHBIX KPUTEPUEB);
JUI TOCTMIKEHHS IIOCTABJICHHBIX LIE€JICH U | IIOCTABJICHHBIX LEJIEeH M pealM3aluu IUIaHOB
peanuzanuu IJIAHOB  JIEATEIIBHOCTH; | ACATEIBHOCTH; BBIOMpATH ycnemHbie | PeryjsiTuBHbIE:
BbIOMpaTh  YCHEIIHbIE  CTPAaTeTMH B | CTPATErHH B Pa3jIMYHBIX CUTYaAIUAX
Ppa3IMYHBIX CUTYaLUsX; CaMOCTOAITEJIBHO COCTaBJIATh QJITOPUTM  PELIECHUSA
3a/1a4M (WM €ro 4acTh), BBIOMpATh CIOCOO pelieHus
y4eOHOI 3aJjauu ¢ Y4eTOM HMEIOIUXCS PEeCcypcoB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMeHTHpOBATh
[IpeIJIaracMble BApUAHTHI PEILICHUI;
COCTaBIIATh IJIAH JeHcTBUM (IJ1aH peanu3auuu
HaMEYEHHOI'0 aJIFOpPUTMa PELIEHMs ), KOPPEKTUPOBATh
NPEIJIOKEHHBIM  aITOPUTM C Y4YETOM IIOJIYy4YEHHUs
HOBBIX 3HaHHUH 00 U3yyaeMoM OOBEKTE.
MII2 | 2) ymeHue NpPOAYKTHBHO OOLIAThCS U | yMEHHUE MPOAYKTUBHO oOurarbes n | KommyHukaTuBHbIE:
B3aUMOJICUCTBOBATh B IIPOLIECCE | B3aUMOJECUCTBOBAThL B IIPOLIECCE COBMECTHOM
COBMECTHOM JEATENBHOCTH, YYHUTHIBATH | AESATEIBHOCTH, YYUTHIBaTh IIO3MIMH Jpyrux | NOHUMATh HaMCpCHHUA ApYTHX, IpOsBIIATh
MO3ULINU Jpyrux YYAaCTHHMKOB | YJACTHUKOB  J€ATENbHOCTH,  S((PEKTUBHO | YBAKUTCIBHOE OTHOIICHHE K COOCCEMHMKY H B
JeATeTbHOCTH, 3(G(EKTUBHO pa3pemarh | pa3penarb KOHQIUKTHI; KOPPEKTHOM (opme (opmymuposath CBOH
KOH(JIMKTBI; BO3paKCHHUA,




B XoJe auaiora W (WIM) JAWCKYCCHHM 3aJaBaTh
BONPOCHI 1O CYIIECTBY OOCYKIaeMOW TEeMBI U
BBICKa3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3aa4H
Y TIOJIIepKaHue 01arokenaTeIbHOCTH OOIICHIS;

yOJIMYHO MPEJCTABIIATh PE3yJIbTaThl BBIIIOJIHEHHOTO
OIbITa (IKCIIEPUMEHTA, UCCIEAOBAHUS, TPOEKTA)

MII 3

3) BiajeHHe HaBbIKAMU IO3HABATENBHOM,
y4e0HO-UCCIIE0BATENBCKON U MPOEKTHOM

JeITEIbHOCTH, HAaBBIKAMH  pa3peIieHUs
po0JieM; CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIbHOMY ~ TOHCKY  METOJOB
PCIICHHUA MPAKTUYCCKUX 3aaa4,
PUMEHEHHIO Pa3IUYHBIX METO/I0B
[MO3HAHUS;

BJIaACHHUC HaBbIKaMU HO3H3B8TCJ'IBHOI>1, yqeGHo-
HCCIICI0BATEIbCKOM JACATCIIbHOCTH,
CIIOCOOHOCTD nu T'OTOBHOCTBb K
CaMOCTOATCIIBHOMY IIOHMCKY MCETOJ0B PCIICHUA
INPAaKTUYICCKUX 3adaq

Ilo3HaBaTeJbHBIE:

BBUSIBJSITH  JeUIMTBEI  WHPOpPMAIMK,  JTaHHBIX,
HEOOXOAMMBIX IS PEIICHUS TOCTaBICHHOM 3a1a4H;

BbIABJIATE  HNPUYMHHO-CICACTBCHHBIC
N3YyUCHUUN SIBJICHUMN U IMpOoHCCCOB;

CBA3U IIpU

ACJIaTb BBIBOJbI C MCIIOJB30BAHUEM JACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKHIOquHﬁ, YMO3aKHIO‘IeHHﬁ o

aHAJIOTHH, (dbopMynupoBaTh TUIIOTE3bI 0
B3aUMOCBS35X;
CaMOCTOSITENIbHO ~ BBIOMpaTh  crmoco0  pelieHus

yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BAapHAHTOB
perieHusi, BBIOMpaTh HauOoJiee TMOIXOMASIIUNA C
Y4E€TOM CaMOCTOSITEIIBHO BBIJIEIICHHBIX KPUTEPHUEB);

WCIIOJIb30BAaTh BOMPOCHl KaK MCCIEA0BATEIbCKUN
WHCTPYMEHT TO3HaHUs; (OPMYIUPOBATH BOMPOCHI,
¢ukcupyoomye paspblB  MEXAY pealbHbIM U
KeNaTeJIbHBIM COCTOSTHMEM CHTyallud, OOBEeKTa,
CaMOCTOSITEJILHO YCTaHABINBATh HCKOMOE M JaHHOE;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (HopMy
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IOpeCTaBlICHUs HHQOpPMAMK ¥ HWUTIOCTPUPOBATH
pelaemMble  3aJladyd  HECJIOXXHBIMM ~ CXEMaMH,
JuarpaMMmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMU,

3¢ PEeKTUBHO
nHdOopMaInio

3aliOMHMHaTb HW CHUCTCMATU3HUPOBATH

PerJIﬂTI/IBHLIe:

BBIBJIATH MPOOJIEMBI /ISl PEIICHHUS B KU3HEHHBIX U
y4eOHBIX CHTYalUsX;

CaMOCTOSITENIFHO COCTaBJIATh aJITOPUTM  PEIICHHUS
3a1aun (MM €T0 YacTh), BEIOMPATh CIIOCOO perIeHHs
y4eOHOH 3aJaul C y4eTOM HMMEIOIIUXCS PECypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBATbH
npeIaraeMble BAPHAHTHI PEIICHNH;

COCTaBIIATh IJIAH JeMcTBUM (IJ1aH peanu3auuu
HaMEYEHHOI'0 aJIFTOpUTMa PELIEHU ), KOPPEKTUPOBATh
NPEIJIOKEHHBIM  aITOPUTM C Y4YETOM IIOJIYy4YEHHUs
HOBBIX 3HaHHUH 00 N3yyaeMoM OOBEKTE.

MII 7

7) yMeHue caMOCTOSTEIbHO OIIEHWBATh U

IIPUHUMATh  PEIICHUs, ONPEACIIAIOIINE
CTpaTErui0  TMOBEICHUS, C  Y4YETOM
rpaXkxJaHCKUX u HPaBCTBEHHBIX
IICHHOCTE;

YMCHUEC CaMOCTOATCIBHO OLCHUBATDH n
NIpUHUMATH peuicHus, OIPCACIIAIOIINC
CTPAaTCTUIO MOBCACHUS, C YUYCTOM I'paKAaHCKUX
1 HPAaBCTBCHHBIX HGHHOCTCf/'I;

Ilo3HaBaTe/LHBIE:

TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSATENbHOM
MH(}OPMALIMOHHO-TIO3HABATENIbHOM 1€ATEIbHOCTH,
BKJIIOYasi yMEHHE OPUEHTUPOBATHCS B PA3IIUYHBIX
WCTOYHUKAX UHPOPMAIMH, KPUTUUYECKH OLIEHUBATh U
MHTEPIPETUPOBATh HHPOPMALIUIO, TIOTYIaEMYIO U3
Pa3TUYHBIX HCTOYHUKOB




PeryasitTuBHbI€:

BBISIBJISITH MPOOJIEMBI JIJIsl PEIICHUS B )KMU3HEHHBIX U
y4eOHBIX CUTYaIHUIX;

(¢hopMHUpOBaHHE HABBIKOB YYacTUS B Pa3IMYHBIX

BHUIAX IeATeIbHOCTH, MOJICTTUPYIOIINX
po¢eCcCHOHATBHYIO TIOATOTOBKY
KomMyHHKaTHBHbBIE:
MII 8 | 8) BnameHue S3BIKOBBIMU CpPEACTBAMHU - | BIIQJICHUE SI3BIKOBBIMH CpPEACTBAMHU - YMEHHUE
yYMEHHE SICHO, JIOTHYHO ¥ TOYHO M3JIarath | SICHO, JIOTHYHO M TOYHO M3JaraTh CBOIO TOYKY | TOTOBHOCTB y4eOHOrO COTpYJHHYECTBA c
CBOIO TOYKY 3pEHHs, HCIOIb30BATh | 3pEHHs, WCIOJIB30BATh AJCKBATHHIC SI3BIKOBBIC | IIPETOAABATENIIMH W CBEpCTHHKAMH C  HC-
aJIeKBaTHBIC S3bIKOBBIC CPEJICTBA; CpEICTBa; IOJIb30BAaHUEM CIECLHUAIBHBIX CPEICTB W METOJO0B
JIBUTATEIILHOW aKTUBHOCTH
MII9 | 9) BnageHue HaBbIKaMU ITO3HABATEJIBbHOM | BIaJIEHUE HaBbIKaMU M03HaBaTeNbHOH | PeryasiTuBHbIE:

pedIiekcH Kak OCO3HAHUSI COBEPIIAEMBIX
JICUCTBUA M MBICIUTEIbHBIX MPOLECCOB,
UX pe3yJIbTaTOB U OCHOBAaHWM, T'PaHULL
CBOETO 3HAHMA W HE3HAHHWSA, HOBBIX
[I03HABATEJIBHBIX 3a/a4 M CPEICTB HX
JIOCTHIKEHMS.

pedekcu Kak OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUA W MBICIUTEIIBHBIX MPOLECCOB, HX
pe3yJIbTaTOB U OCHOBAaHM

BJIAJIETh CIIOCOOAMHU CaMOKOHTPOJISl, CAMOMATUBALMH
u peduekcuu;

OIICHUBATh
YCIOBUSIM.

COOTBCTCTBHUEC pE3yJibTaTa HCIU U




IIpeamerHbIe:

Ha 6a3oBoM ypoBHe TpeOoBaHUS K IPEIMETHBIM pe3yJbTaTaM OCBOCHHs 0a30BOro Kypca
JIOJKHBI OTPakaTh:

[P 1) chopMUPOBAaHHOCTH MPEICTABICHUH O MECT€ XMMHHA B COBPEMEHHON Hay4HOM
KapTHHE MHpa; NOHUMAaHHE POJIM XMMHUU B (HOPMHUPOBAHMU KPYyrozopa M (yHKIHOHAIHHON
IPaMOTHOCTH Y€JIOBEKA JUJISl PELICHMS IPAKTUYECKUX 3a/1ay;

I1P 2) BJIaACHHUC OCHOBOMOJArartomuMu XUMHYCCKUMU IMOHATUAMUA, TCOPUAMU, 3aKOHAMU U
3aKOHOMEPHOCTAMH; YBEPECHHOC I10JIb30BaAHUEC XHUMHYECKOU TepMHHOHOFHCfI n CHMBOHHKOﬁ;

I1P 3) BJIaACHUC OCHOBHBIMH MCTOJaMH HAYYHOI'O IMO3HAHUA, UCIIOJIb3YECMbIMU B XWUMHU:
HaGJ'IIOI[eHI/Ie, OIMMCAaHUEC, MH3MCPCHUC, OKCICPUMCHT, YMCHHUC O6pa6aTBIBaTI), OOBACHATH
PE3yiabTaThl MPOBCACHHLIX ONBITOB W [CJIaTbh BbIBOAbLI; TOTOBHOCTH U CIIOCOOHOCTH MNPUMCHATH
MCTO/bI ITIO3HAHUS ITPU PCIICHUHU IMPAKTUYCCKUX 3a/1a4;

I1P 4) chopMHUpOBaHHOCTH YMEHUS AaBaTh KOJUYECTBEHHBIE OLIEHKU U IIPOBOJUTH PACUYEThI
0 XMMHUYECKUM (hopMysIaM U YPaBHEHUSM;

[P 5) BnageHue npaBuiaMyd TEXHHKH O€30MaCHOCTH MPH HCIOIB30BAHUM XMUMHYECKUX
BEIIIECTB;

I[P 6) chopMHUPOBAHHOCTH COOCTBEHHOH MO3MIIMM IO OTHOMICHUIO K XHMHYECKOMN
uH(pOpMaIIH, TOTy4aeMON U3 Pa3HbIX HCTOYHUKOB;

I[P 7) nns oOydaromuUXxcs C OTPaHHMYEHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBBSI OBJIAJICHUE
OCHOBHBIMHM JIOCTYITHBIMH METOJaMHU HAYYHOI'O [TO3HAHMUS;

TP 8) mnmst cienblx W CIA0OBUIAIINX OOYUYAIOIIMXCA OBJAJCHUE MPaBUIAMH 3alKUCH
XUMHYECKHX (OPMYyNl C HCIOIB30BAaHUEM pelbeHO-TOUCYHONH CHCTeMbl oOo3HaueHui JI.
bpaiins.

- YMCHHC IJIAHUPOBATb U OCYHICCTBJIIATE MMPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIBbHOCTD,

- CIIOCOOHOCTH IMPE3CHTOBATb JOCTUTHYTLIC PE3YJIbTAaThl, BKJIIOYasd YMCHHUC OIPCACIIATH

IMPUOPUTETHI Leneu ¢ Y4€TOM LICHHOCTEH 1 )KU3HEHHBIX IIJIAHOB,;

- CaMOCTOATCIBbHO PCAJIM30BbIBATb, KOHTPOJIIMPOBATE W OCYIICCTBIATE KOPPECKIUIO CcBOCH

ACATCIIBHOCTH Ha OCHOBEC NIPECABAPUTCILHOI'O INIAaHUPOBAHUA

- CIIOCOOHOCTH MCIIOJIb30BaTh JOCTYIIHBIC PECYPChI OJIA OOCTHUIKCHUSA ueneﬁ; OCYHICCTBJIATDH

BBIOOp KOHCTPYKTHBHBIX CTPATETHIl B TPYAHBIX CUTYalUAX;
-[IOJTy4eHHE MTpe/ICTaBIeHHs 00 00Ile JOrMuYecKUX MEeTOJaxX U HayYHbIX MMOAX0/1aX;

- MMOJIYYCHHUEC MMPEACTABIICHHA O IPOUCAYPE 3allilUThl MHAWBUAYAJIIBHOTO ITPOCKTA.
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KoHTpo:b 1 olieHKa pe3ylbTaToB OCBOEHUS MpeIMeTa OCYIIECTBIISIETCS MpenogaBaTeeM

B IIpollecce MPOBENEHUS MPAKTUYECKUX 3aHATUH, B JOPME YCTHOTO M MUCHBMEHHOTO OIpoca,

BBITIOJIHCHHUA CTYACHTAMH HWHIUWBHUAYAJIBHOI'O0 IIPOCKTA. TGKYHlI/IfI KOHTpPOJIb HOPOBOJUTCA B

npenenax yueOHOro BpeMeHH, Ha J000OM U3 BUIOB yueOHbIX 3aHATHI. Dukcalus pe3yabTaToB

TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH CTYJCHTOB OCYIICCTBIIACTCS 110 MATHOAIIIBHOM CHCTEME.

IIpomexyrouHas arrectanuss 1o ydyeOHOMYy Kypcy «BBeaeHue B CHELUAIBHOCTHY

npexycMoTpena B hopme mudhepeHIMpPOBAaHHOTO 3a4eTa.

CTpyKTypa 10N0JHUTEIBHOT0 Y4e0HOI0 Kypca:

Wnnekc HaumenoBanune O0BeM Bcero yueOHbIX 3aHsTHI
oOpa3oBarenbHON | Teoperuueckoe | JlabopaTopHbie
Harpy3KH oOyueHue U TIPAKTHYCCKUE
3AHIATUA
BBenenue B
JIYK.01 ! 198 118 80
CHenuaabHOCTh
OCHOBEI e
JYK.01.01 | npodeccruonanbHoM 8 8
IPETyCMOTPEHO
EATENBbHOCTH
EcrecTBeHHOHay4YHBIC
v
JIVK.01.02 | AHCRMIUIABL B = 156 106 50
npodeccuoHaNbHOM
JIEATEIBHOCTHA
OCHOBBI IPOEKTHOHN
JAVYK.01.03 | nestenbHOCTH/OCHOBBI 34 4 30
YepUCHUS
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2. Cogepxanue y1eOHOro Kypca «BBejenne B crieniuajibHOCTbY

JVK.01.01  OcHoBBI TpoeCCHOHATTEHON ACATEIHHOCTH

Tema 1
OcHoBHasi npodeccuoHaJIbHAsE 00pa3oBaTeibHASI MPOrPaAMMAa 10 CHEeNUATbHOCTH
OcHoBHas nmpodeccuoHaNIbHAs 00pa30BaTEIbHAS TPOrPaMMa IO CIISITUATBHOCTH

Tema 2
XapakTepucTuKa nNpoeccuoHaNbHOM JAeSITeJJbHOCTH BINIYCKHUKA
XapakTepuctuka mpodeccnoHaTLHON e TEIBHOCTH BBITYCKHUKA

Tema 3
Hcropusi pa3sBUTHS CIIENAATBHOCTH
Hctopus pa3BUTHS ClIEHHATIBHOCTH

Tema 4
IlepcnekTUBHBIE HATIPABJIEHHS PA3BUTHSI CIENMATbHOCTH
[lepcniekTUBHBIC HANPABICHUS PA3BUTHS CIIEIIUATBHOCTH

JNVK.01.02  EcrecTBeHHOHAYYHBIEC TUCHHUILIUHBI B MPOGECCHOHATBHOM NeATeIbHOCTH

Beenenue
HaquHe METOAbI IMO3HAHUSA BCHICCTB M XHMMHNYCCKUX sBineHni. Poib OKCIICPUMCHTAa U
TCOpHUU B XUMHHU. MO)IGJ'H/IpOBaHI/Ie XUMHYCCKUX IMPOLECCOB. 3HaueHne XUMHU InIpru OCBOCHHUU
npodeccuit CIIO u cnenumanbHocteit CIIO TexHumueckoro mnpoduis npodheccuoHaTIbHOTO
o0Opa3oBaHusl.

1. O01asi M Heopranmyeckasi XuMMs

1.1. OcHOBHbIE TOHATHSA U 3AKOHbI XUMHUH

OcHoBHbIe mOHATHS XuUMUU. BemectBo. AtoMm. Mornekyna. XUMUYECKUM DJIEMEHT.
Annorponusi. Ilpocteie u ciioxHBIE BemiecTBa. KadecTBEHHBI M KOJIMYECTBEHHBIM COCTaB
BellecTB. XUMHUECKUEe 3HaKu U (Gopmynbl. OTHOCUTENbHBIE aTOMHAsl U MOJIEKYJISIpHAsi MaccChl.
KonnuectBo BemiectBa. OCHOBHBIE 3aKOHBI XUMHUU. CTEXHOMETpUs. 3aKOH COXPAHEHUS MacChl
BEIIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB MOJIEKYJISIPHON CTPYKTYpBl. 3aKOH ABOTajpo U
CIIEICTBUS U3 Hero. PacueTHble 3a/1a4l Ha HAXOXKJEHUE OTHOCUTEIBHON MOJIEKYJISIPHONH MaccChl,
orpeziesieHue MacCOBOM J10JIM XMMHUUYECKHUX 3JIEMEHTOB B CJI0’KHOM BEILIECTBE.
Jemoncmpayuu: Mojenu aTOMOB XHMHUYECKHX JJIEMEHTOB. MoJenu MOJIEKYd MPOCTHIX H
CIIOXKHBIX BemiecTB (1apocrepkHeBble U Ctioapra—Dbpurineda). Kosteknus npocTsix u
CIIOXKHBIX BemecTB. HekoTopelie BemiecTBa kKonuuecTBoM 1 Moib. Mojaens MoisipHOro oobeMa
ra3oB. Aytorponus pocdopa, Kuciopoaa, 010Ba.
Ilpakmuueckoe 3anamue: Pemienue 3a71a4 Ha 3aKOHBI XUMHH.

1.2. Ilepnoanyeckuii 3axoH u Ilepnoanyeckas cucreMa XMMHYECKHX
3jemeHnToB JI. 1. MeneneeBa U CTpOeHHE aTOMA
[Tepuommueckuit 3akon JI. W. MenneneeBa. Otkpeitie [[. WM. MeHnneneeBbim
[Tepmonnueckoro 3akona. llepmommyeckuii 3akoH B QopmymupoBke JI. M. MeHnneneena.
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[Tepmonmuueckass Tabnuia XWUMHYECKMX OJIEMEHTOB —  rpaduyeckoe OoToOpakeHue
NEepUOINIEcKOro 3akoHa. CTpyKTypa MeprHoAMYECKON TaONUIBL: MEepUoAbl (Manble U OOJbIINE),
rpynmsl (TnaBHas u nmoboynas). Ctpoenue atoma u [lepuonnyeckuii 3akon J1. . Menneneesa.
ATOM — cnokHas yacTuia. Sapo (IpOTOHBI U HEUTPOHBI) U AJIEKTPOHHAST 000704YKa. M30TOMBL
CrpoeHre >IEKTPOHHBIX OO0OJOYEK AaTOMOB JJIEMEHTOB MajblX mepuooB. OcoOeHHOCTH
CTPOCHHUSI DJIEKTPOHHBIX OOOJIOYEK AaTOMOB JJIEMEHTOB OOJBLIMX NEPHOJOB (MEPEXOAHBIX
anemeHToB). llonstue o0 opOutansax. s-, p- U d-opOuTanmu. DIEKTPOHHBIE KOH(PHUTypaluu
aTOMOB XUMHUYECKHX 3ieMeHTOB. CoBpemeHHas ¢opmynupoBka [leproanyeckoro 3akoHa.
3nauenue [lepuonnyeckoro 3akona u llepnoanueckoil cucrtembl XumMuueckux 3aementos . U.
Menpeneesa ais pa3BUTUS HAYKU U IOHUMAHUS XUMHUECKON KapTHHbBI MUpA.

Jemoncmpayuu: Paznmmanasie popmel [leproandeckoil cucTeMbl XUMUYECKUX deMeHToB J]. .
MenpeneeBa. JluHamuueckue TaOmuipbl Uil MojenupoBaHus Ilepuonuyeckoil cUCTEMBI.
OnexTpu3anys Tel U UX B3auMoJeicTBue.

Jlabopamopnuwuii onerm: MojenupoBanue noctpoenus Ilepuoauueckoil TabIUIBl XMMUYECKHX
3JIEMEHTOB.

Ilpakmuueckoe 3anamue: CTpoeHUE aToma.

1.3. CTpoenue BenecTBa

HNonnas xumuyeckass cBa3b. KaTuoHbBI, WX 0Opa3oBaHHWE U3 aTOMOB B pe3yibTaTe
nporecca OKHCIEHHs. AHHOHBI, WX OOpa3oBaHHME M3 aTOMOB B pe3ylbTaTe Ipolecca
BOCCTaHOBJEHMs. VOHHas CBsI3b Kak CBA3b MEXJIy KaTMOHAMM M aHHOHAMHU 3a CueT
AIIEKTPOCTATUYECKOTO MpUTsDKeHUs. Kiaccudukanmsi HMOHOB: IO COCTaBy, 3HAKy 3apsia,
HAJIMYUIO TUJpaTHON 00010uyku. MoHHBIE KpucTasmnueckue pemeTkd. CBONCTBA BEILECTB C
VMOHHBIM THUIIOM KpHUCTaNIMYecKoW penieTkd. KoBajieHTHass Xxumuueckas cCBsi3b. MexaHHU3M
o0Opa3oBaHUs KOBaJICHTHOMN CBSI3U (oOMeHHBIH u JIOHOPHO-aKLIETITOPHBIH).
OneKTpooTpUlaTeIbHOCTh. KoOBaneHTHblE MOJspHas M HemossipHas cBsi3u. KpaTHocTh
KOBAJEHTHOM CBsI3U. MOJIEKYISIpHBIE M aTOMHBIE KpHUCTaulnueckue pemerku. CBoiicTBa
BEUIECTB C MOJEKYJSPHBIMA W aTOMHBIMU KPUCTAJUIMYECKHMH pelIeTKaMH. MeTamandeckas
CBA3b. MeTajinyeckass KpUCTAJUIMYECKas peIIeTKa M METaUIMYecKas XUMHYECKas CBSI3b.
@usnyeckue CBOICTBA METAUIOB. ATrperaTHbIE COCTOSHHS BEILECTB W BOJOPOJHAs CBS3b.
TBepaoe, >kuakoe M ra3oo0pa3Hoe COCTOsIHMSA BemiecTB. Ilepexon BemiecTBa M3 OJHOTO
arperaTHoro cocTostHus B Apyroe. BopoponHas cBs3p. Uuctele BemiectBa u cMmecu. [lonsatue o
cMmecu BeulecTB. ['omorenHsle u rereporeHHble cmecu. CocTtaB cMeceil: 00beMHass U MaccoBast
JI0JI1 KOMIIOHEHTOB CMECH, MaccoBas aoisl npumeced. JlucnepcHeie cucremsl. [lonsatue o
nucriepcHoit cucteme. JlucnepcHas dasa u aucnepcuonHas cpena. Kimaccudukarus JucrepeHbIX
cucteM. [loHsATHE O KOJIIONIHBIX CHUCTEMAX.
Hemoncmpayuu: MoJens KpUCTANINYECKOH pelieTky xjaopuaa HaTpus. OOpa3iisl MUHEPaIoB C
MOHHOW KPHUCTAJUIMYECKOM PEIIETKOM: KalblUTa, raynta. Moaenn KpUCTAUIMYECKUX PEIIETOK
«Cyxoro nbaay» (Wau Homa), anMasa, rpadura (wim kBapiua). [IpuOopsl Ha KUAKHX KPUCTAUIAX.
OO0pa3iibl pa3TUYHBIX TUCIIEPCHBIX CHCTEM: dMYIIbCHH, CYyCIICH3UN, adp0o30Jie, rejeil U 30JIeH.
Koarymsiuus. Cunepesuc. Oddext Tunmans.
Jlabopamopnuie onvimei: [Ipurotopnenue cycneH3un kapoonarta xanblus B Boje. [lomyuenue
AMYJIBCUH MOTOPHOTO Maciia. O3HaKOMIIEHHE CO CBOMCTBaAMH JIUCIIEPCHBIX CUCTEM.
Ilpakmuueckoe 3anamue: Buabl XMMHYECKOH CBSA3H.

1.4. Boga. PacTBopbl. DJIeKTPOJIUTHYECKAS M CCOLMAIUSA
Bopna. PactBopbl. PactBopenue. Boma kak pactBoputTens. PacTBOpUMOCTH BELIECTB.
Haceliennble, HEHACHIIEHHBIE, MEPECHIEHHBIE PAaCTBOPBL. 3aBUCUMOCTh PacCTBOPUMOCTHU
ra3oB, JKUJKOCTEH M TBEPABIX BEIIECTB OT pa3iudHbIX ¢GakTopoB. MaccoBas mons
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PaCTBOPEHHOTr0 BEIIECTBA. DJIEKTPOIUTHUECKAS AUCCOIMALIMS. DIIEKTPOJIUTHI U HEAIEKTPOUTHI.
DNEeKTpONUTHYECKass JAuccouuanus. MexXaHu3Mbl SJIEKTPOJIUTHYECKOM JUCCOLMAIUU ISt
BEILECTB C PA3IMYHBIMKU TUTIAMU XUMHYECKOM CBsA3U. ['MapaTupoBaHHbIC U HETUIPATUPOBAHHbBIC
noHbl. CTeNeHb SIEKTPOIUTHUYECKON mucconmanuu. CunbHble W C1a0ble 3JIEKTPOJUTHL
OCHOBHBIE TIOJIOKEHUSI TEOPUHU DIECKTPOJIUTUUYECKON Juccoranuu. Kucinorsl, OCHOBaHUS U COJIU
KaK AJIEKTPOJIUTHI.

Jlemoncmpayuu: PactBopuMocTh BemecTB B Boje. CoOupaHue ra3oB METOJOM BBITCCHCHHS
BO/bI. PacTBOpeHHe B BOJIE CEpHON KUCIOTHI U coieil ammoHus. OOpas3ibl KPUCTAJUIOTHIPATOB.
N3roroiienne runcoBoi NoBs3ku. VcnpiTaHue paCTBOPOB JIEKTPOJIUTOB U HEJIEKTPOJIUTOB HA
NpeAMET AUCCOLUALMHU. 3aBUCHUMOCTh CTETNEHHU JJIEKTPOJIUTHYECKON AMCCOLMAIMKN YKCYCHOU
KHCIIOTHI OT pa30aBiieHUs: pacTBopa. J[BI)KEHHE OKPAIICHHBIX MOHOB B AJIEKTPUUYCCKOM IIOJIC.
[IpuroroBieHue KeCTKOW BOJBI M yCTpaHEHHUE €€ KeCTKOCTH. MoHuThl. OO0pa3iibl MUHEpaTbHBIX
BO/I Pa3JIMYHOrO0 HA3HAUYCHMUSI.

Ilpakmuueckoe 3anamue: 1IpuUroToBiieHWE pacTBOpa 3aJaHHOM KOHILEHTpaluu. Peakuun
HOHHOI'0 OOMEHa.

1.5. Knaccndukanus HeoprannyecKnX coelMHeHN M UX CBOlicTBa

Kucnors! u ux cBoiicTBa. KHCIOTHI KaK 3JIEKTPOIUTHI, UX KIACCUPHUKAIHS IO Pa3IAIHBIM
npu3HaKaM. XHUMHUYECKHUE CBOWCTBA KUCJIOT B CBETE TEOPUU BJIEKTPOIUTHUUECKON TUCCOLUALIUN.
Oco0eHHOCTH B3aMMOJICUCTBHUSI KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT C METaJIAMH.
OcHOBHBIE CIOCOOBI TOJNIY4eHHS] KHUCIOThI. OCHOBaHHMS W WX CBoHcTBa. OCHOBaHMS Kak
ANIEKTPOJIUTBHI, HUX KiIaccu(UKalMs 10 pPa3IMYHBIM MpU3HAKaM. XHUMHUYECKHE CBOMCTBA
OCHOBaHUM B CBETE TEOPUU BJIEKTPOJIUTHUECKOHN Iuccounanuu. Pa3noxeHne HepacTBOPUMBIX B
Bojic ocHOBaHMI. OCHOBHBIE CITOCOOBI MoJydeHust ocHoBanuii. Conu u ux cpoiictBa. Coyid Kak
anekTpoduThl. Colllu cpeaHue, KUCIble M OCHOBHBIE. XMUMHUYECKHE CBOMCTBA COJIEH B CBETE
TEOpUHU DIIEKTPOJUTHUECKON aucconuanuu. CrocoObl mosydyeHus coieil. ['maponus coseil.
Oxcunpl u ux cBoictBa. ConeobOpasymoomue U HecosieoOpasyromme OKcuabl. OCHOBHBIE,
amM(oTepHble U KUCIIOTHBIE OKCHJIbl. 3aBUCUMOCTbh XapaKTepa OKCHJIA OT CTENEHH OKUCIICHUS
00pa3yIolIero ero Meraia. XuMHUUecKue cBoiicTBa okcuoB. [lonydyenne okcuos.
Hemoncmpayuu: B3auMonelcrBue a30THOM M KOHLUEHTPUPOBAHHOW CEPHOM KHCIOT C
metayuiamu. ['openue ¢docdopa u pacTBopeHHe NpoayKTa ropeHuss B Boje. llomydenue u
cBoiicTBa amdorepHoro ruapokcuia. Heobpatumblil ruaponu3 kapobuaa xaneius. OO6paTuMbli
TUIPOJIN3 COJIEH PA3JIMYHOTO TUIIA.
Jlabopamopnvie onvimpl: VicnipiTaHue pacTBOPOB KHUCIOT HMHIMKaTopamu. B3ammoneicteue
METAJIJIOB C KHUCJIOTaMH. B3aumoneicTBHME KHCIOT C OKCHJAaMU METalIoB. B3amMmonelicteue
KHCIIOT C OCHOBaHMAMM. B3anMozaelcTBue KUCIOT ¢ coisiMU. VcIbITaHHe pacTBOPOB ILEIOUYE
MHAMKaTopamu. BzaumonelncTeue menouei ¢ cossaMu. Pa3iiokeHne HepacTBOPUMBIX OCHOBAHUH.
B3anmoneiictBue coieil ¢ Metaiutamu. B3anmoaeictsue coneit apyr ¢ apyrom. ['maponus coneit
pa3IMYHOTrO THUIIA.
Ilpakmuueckoe 3anamue: I'eHeTHUeCKas CBA3b MEXKIY KJlJacCaMU HEOPTaHUYECKUX COEIMHEHUN

1.6. XuMu4yeckue peakuuu

Krnaccudukanusa xumudeckux peakuuil. Peakium coeiuHeHus!, pa3aoKeHusl, 3aMeIIeHuUs,
oOmena. Karanutuueckue peakuuu. OOpaTtuMble M HeoOpaTUMble peakuuu. ['OMOTreHHblE U
TEeTEPOTeHHBIE PEAKIIMU. DK30TEPMUUYECKHUE M DHIOTEPMHUYECKHE peakimu. TermioBoi sddexr
XUMUYECKHX peakuui. Tepmoxumuueckue ypaBHEHHsS. OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIE
peakiuu. Crenenpb okuciaeHus. OKUCIUTENb U BOCCTaHOBJIEHHE. BocCcTaHOBUTEND U OKUCIICHHUE.
Meton  anekTpoHHoro  OamaHca A COCTaBJIEHUS. ~ YpaBHEHUH  OKUCIMTEIBHO-
BOCCTAHOBUTENBHBIX peakuuil. CKopocTh xumuueckux peakuuil. Ilondarne o ckopoctu
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XUMHUYECKHUX peakluid. 3aBUCUMOCTh CKOPOCTH XMMHUYECKUX PEaKUUi OT pa3iNyuHbIX (aKTOpPOB:
HpUPOABl  PEarupylOMIUX  BEMIECTB, WX KOHLEHTpaLWH, TEMIEPATyphl, IIOBEPXHOCTU
COIIPUKOCHOBCHUA W HCIIOJIb30BAHUA KaTaJIU3aTOPOB. O6paTI/IMOCTB XUMHNYCCKHUX peaKum”L
OOpatuMbie 1 HEOOPATUMBIE PEAKIIMHA. XUMUYECKOE PABHOBECHUE M CIIOCOOBI €T0 CMEIICHHUS.
Jemoncmpayuu: Ipumepsl HEOOPATUMBIX PEAKIMHA, HAYIIUX ¢ 00pa30BaHUEM OCAJIKa, T'a3a WK
BOJIbl. 3aBUCUMOCTh CKOPOCTH PEAKIMU OT MPHUPOABI Pearupyromnmx BemecTs. Bzaumoaeiictue
pPacTBOPOB CEPHOM KHCIIOTHI C PacTBOpPAMU THOCYIb(ara HATPHUS Pa3IHMYHON KOHIEHTpPAIMU U
TCMIICPATYPHI. MOILCJIB KHUITAIICTO CJIOA. 3aBUCUMOCTH CKOpPOCTH XUMHUYECKOH p€akuuu OT
IPUCYTCTBHUS KaTajld3aTopa Ha IMPUMEpE pasjoKEHUs INEpOKCHIa BOJOpPOJA C IOMOILBIO
JMOKCUJA MapraHua U karaiassl. Mojenp 3nekTpoausepa. Moaenb 3JIeKTPONM3HOW BaHHBI IS
MOJIYYCHHA aJIFOMHUHUA. MOI[GJIB KOJIOHHBI CUHTE3a aMMMaKa.

Jlabopamopnsle onvimobi: Peakuys 3aMenieHUs] MEIU JKEJIE30M B paCTBOPE MEIHOTO KYyIopoca.
Peakuuu, wupgymume c¢ oOpa3oBaHHMEM OcCajka, Ta3a WIM BOAbL. 3aBHCUMOCTb CKOPOCTH
B3aUMOJICMCTBUSL COJISTHOM KHCJIOTBI C METaJJIaMU OT WX HPUPOJbl. 3aBUCUMOCTb CKOPOCTHU
B3aUMOJICHCTBUSL IIUHKA C COJISTHOM KHUCJIOTOM OT €€ KOHILIEHTPalUU. 3aBUCUMOCTb CKOPOCTH
B3anmoeiicTBus okcuna menu (I1) ¢ cepHoit KUCIOTOH OT TeMIepaTyphl.

Ilpakmuueckoe 3anamue: Peiienue 3a1a4 Ha CKOPOCTb XUMHUYECKHUX PEAKIIHI

1.7. MeTaJuibl M HeMeTaJJIbI

Mertamnel. OCOOCHHOCTH CTPOEHHUSI aTOMOB M KpucTauioB. Dusmyeckue CBOWCTBa
metauioB. Kiaccupukamuss METauioB 1O pa3iMyHBIM IpHU3HAKaM. XWMHUYECKHE CBOWMCTBA
METAJIJIOB. DJIEKTPOXUMHUYECKUM psJ HanpsbkeHui MeramioB. Meramtorepmus. OOuue
cnocoObl  monydyeHust — MmerawioB.  [lomstme o  meramuypruu.  [lupomeramnyprus,
TUAPOMETAUIYprusi U anekrpomeramutyprus. CraBel uepHble M LBETHblE. [IpumeHeHue
metaiioB. Hemeramnel. OcoOeHHOCTH CTpoeHHUs aToMOB. HemeTaiasl — IMpocThie BEIIECTBA.
3aBUCHUMOCTh CBOMCTB TaJlOTEHOB OT MX T[IOJOXEHUS B TEPUOJUYECKOW CHUCTEME.
OKucnuTeNbHbIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT UX MOJIOKEHUS
B PsIly 2JIEKTPOOTPULIATENBHOCTH. [I[puMEeHEHE HEMETAIIIOB.
Hemoncmpayuu: Konnexkuus MetauioB. B3anMozelicTBue METauIOB ¢ HEMETaIaMu (Kenesa,
LIMHKA U aTIOMUHUSA C CEPOH, AIFOMUHHUSI C MOZOM, CYpPBMBI C XJIOPOM, TOPEHUE JKEJIE3a B XJIOPE).
I'openne metannos. AmomuHotepmus. Kosmutekuust HeMetamioB. ['opeHre HeMeTaoB (cepsl,
doctopa, yrus). BriTecHeHHe MeHee aKTHBHBIX TaJOr€HOB M3 PacTBOPOB HMX cojeil Ooisee
aKTHUBHBIMHM TrajoreHaMud. Mojenb NpPOMBIIIIEHHON YCTaHOBKM Uil MPOU3BOJCTBA CEPHOM
KUCTOTEl. Mojenp meun ans oOkura wu3BecTHsKa. Kosuleknuu TpoAyKUMNA CHIUKATHOM
MIPOMBINIICHHOCTH (cTekna, papdopa, dasHca, IeMEeHTa pa3InYHBIX MapoK U JIp.).
Jlabopamopnvie onvimopi: 3akanka U OTIyCK cTaau. O3HAKOMIIEHHE CO CTPYKTYpamH CEpOro U
6enoro uyryHna. PacnoznaBanue pya xenesa.
Ilpakmuueckue 3anamusn: IlomydeHue, coOupaHWe H pacro3HaBaHHWE Ta30B. PereHue
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

2. Oprannyeckasi XuMusi

2.1. OcHOBHBIC IOHATHS OPTrAaHNYECKONH XMMHUH U TEOPHS CTPOCHUSA
OPraHUYecKUX COeAUHECHUM
IIpenmer oprannyeckoil xumuu. IIpuponHBIE, HCKYCCTBEHHBIE M CHUHTETHUYECKHE
opranuueckue BeniecTBa. (CpaBHEHHE OpPraHMYECKHMX BEIIECTB €  HEOPraHMYECKHUMHU.
BanenTHOCTh. XMMHYECKOE CTPOEHUE KaK IOPSIOK COEIMHEHUS aTOMOB B MOJIEKYJBI IO
BaJIEHTHOCTH. Teopus cTpoeHus opraHudeckux coeauHeHuit A. M. byrnepoBa. OcHoOBHbIE
MOJIOKEHHUS TEOPHH XUMHUYECKOro cTpoeHus. VMzomepust u u3oMepbl. XuMudeckue GopMyssl U
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MOJENIN MOJIEKYJl B opraHuueckod xummuu. Kiaccupukanuss OpraHM4ecKHX BELIECTB.
Knaccugukaius BemecTs mo CTPOCHUIO YITIEPOAHOTO CKEJeTa M HaIM4YUIO (YyHKIHMOHAIBHBIX
rpynm. ['omonoru u romonorus. Hagana nomenknarypsl IUPAC. Knaccudukanus peaknuii B
opraHMueckoil xumuu. Peakuum npucoenuHeHus (TUAPUPOBAHUSA, TaJOrE€HUPOBAHUS,
TUAPOraJIOr€HUPOBAHMS, rUipaTalyn). Peaknun OTILEIICHUS (meruznpupoBaHus,
JETUIpOorajloreHUpPOBaHus, Aeruaparanun). Peakunn 3amemenus. Peakiuu nsomMepusanuu.
Hemoncmpayuu: Monenu MOJNEKYJd TIOMOJIOIOB M HM30MEPOB OPraHUMYECKHX COCAUHCHHM.
KavecTtBeHHOe OOHapyXeHHME YIiIepoAa, BOJIOpPOJAa M XJIOpa B MOJIEKYJAX OPTaHUYECKHX
COCIMHEHUM.

Jlabopamopnutii onvim: 13roTOBIICHNE MOJEIEH MOJIEKY)I OPTaHUYECKUX BELIECTB.

2.2. Yrj1eBoa0poabl U UX NPUPOJIHbIE HCTOYHUKH

Ankanpl. AJIKaHbl: TOMOJOTMYECKMH ps, HM30MEpUsS M HOMEHKIATypa aJIKaHOB.
XUMHUYECKHE CBOMCTBA aJKaHOB (METaHa, »3TaHa): TOpPEHUE, 3aMEIeHHEe, pPa3JIoKEHHeE,
nerugpuposanue. [IpuMeHeHne alkaHOB HA OCHOBE CBOMCTB. AJIKEHBI. DTUIIEH, €0 MOJIYYECHHE
(IeruapupoBaHUEM 3TaHa, JeNoIMMepHu3anueil onusTUIeHa). ['oMonornueckuit psj, usomepus,
HOMEHKJIaTypa aJKeHOB. XMMHUYECKUE CBOICTBA 3TUJIEHA: TOPEHUE, KAYECTBEHHbIE DPEAKIUU
(obecuBeunBanre OpOMHOM BOABI M pacTBOpa I€pMaHraHara Kajius), Tuaparanus,
nonuMepusanus. [IpuMeHeHrne sTuieHa Ha OCHOBE CBOMCTB. /[[uennl m kayuyku. [lonsaTtue o
JMeHaxX Kak YrieBoJ0opojax € JABYMs ABOWHBIMH cBs3AMU. ComnpsKeHHbIE AUEHbl. XUMHUUYECKUE
cBoiicTBa OyraaueHa-1,3 u u3omnpeHa: obecuBeunBaHWe OPOMHOIN BOABI U NOJUMEpU3ALUS B
Kaydyku. HatypanbHblil 1 CHHTETHYECKHE Kayuyku. Pe3uHa. AnkuHbl. AnetusieH. XUMHUYECKUE
CBOICTBa  alleTWJIEHA: TOpeHue, oOeclBEUYMBAHWE OpOMHOW  BOABI, MPUCOEIUHEHUN
XJIOpOBOJIOpOAa W ruapatauus. [IpuMeHeHue aleTuaeHa Ha OCHOBE CBOMCTB. MeXKiaccoBas
u30MepHs ¢ ankagueHaMmu. Apensl. berszon. XuMudeckue cBoiicTBa O€H30J1a: TOPEHUE, PEaKIIUN
3aMelleHusl (rajoreHupoBaHue, HuTpoBaHue). [IpumeHeHue OeH30/la Ha OCHOBE CBOWCTB.
[TpuponHbIE MCTOYHMKH YTI€BOAOPOAOB. IIpuponHbIi ras: cocraB, MIPUMEHEHHE B KAaueCTBE
toruBa. Hegts. Cocta u nepepabotka Hedtu. [leperonka Hegru. HedrenpoayKTs.
Jemoncmpayuu: l'opeHne MeTaHa, OJTWIEHA, aueruieHa. OTHOUIEHME MeETaHa, 3TUIICHA,
arieTnseHa U OeH30J1a K pacTBOpaM IMepMaHraHaTta Kanus u OpoMHoi Boze. [lomyuenue stunena
peakuuen neruapaTalMy 3TaHOIa, aleTH/eHa — THAPOJIM30M KapOuja Kaiblus. PasnoskeHue
KaydyKa [IpY HarpeBaHUU, UCIIBITAHUE MTPOJYKTOB Pa3JIOKEHUS Ha HelpeneabHocTh. Kosuiekuus
obOpasuoB Hedptm u HedrempoaykToB. Komnekuus «KameHHBI yroip H  IPOAYKIHUS
KOKCOXMMHYECKOTO MPOU3BOACTBAY.
Jlabopamopnwie onvimei: O3HAKOMIIEHHE C KOJUIEKIMEH 0Opa3loB HEPTH U HPOAYKTOB €€
nepepaboTku. O3HaKOMJIEHUE C KOJJIEKIMeH KayuyyKoB U 00pa3LaMy U3/1eIuil U3 pe3UHBI.
Ilpakmuueckoe 3anamue: IlonydeHue 3TuieHa W H3ydeHHE €ro CBOWCTB. CTpyKTypHbIE
(bopMyIbl OpraHMYECKUX BEIIECTB, U30MEphl U romojioru. Pemenue 3aaay Ha BbIBOJ (GopMyl
yriaeBo1opoaoB. CpaBHUTENbHAST XapaKTEPUCTUKA YTIeBOIOPOAOB. ['eHeTHueckas B3auMOCBSI3b
MEXJly OCHOBHBIMHU KJIaCCaMM YIJIEBOJIOPOIOB.

2.3. Kucaopoacoaep:kamme opraHudeckne coelMHeHust

Cruptel. [lonmydyeHue »sTaHona OpoXEHHEM TIIOKO3bI M THIpaTaludeld dSTUJICHA.
['unpokcunpHas rpymmna kak GyHKInoHansHast. [loHsaTHe 0 mpeeNbHbIX OTHOATOMHBIX CITUPTaX.
XUMUYECKHE CBOICTBa JTaHONA: B3aUMOJACWCTBHE C HaTpueM, oOpa3oBaHHE WPOCTHIX U
CIOXHBIX A(QUPOB, OKHUCICHHE B anplerun. l[IpuMeHeHHe 5TaHOlla HAa OCHOBE CBOWCTB.
AJIKOroJin3M, €ro MOCHeACTBUS ISl OpraHu3Ma 4YelloBeKa U MpeaynpexacHue. [nuiepun kak
MPEACTaBUTEbL MHOTOATOMHBIX cUPTOB. KauecTBeHHash peakuysi HA MHOTOATOMHBIE CIUPTBHI.
[Tpumenenue rnunepuna. Oenon. dusznueckue W XUMHYECKHE CBOWCTBa (eHona. B3anmuoe
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BIMSIHUE aTOMOB B MoOJIEKyJie (peHosa: B3aMMOAEWCTBUE C TUAPOKCHIOM HATPHUs M a30THOH
kucinotoi. Ilpumenenue ¢eHona Ha ocHOBe CBOMCTB. Amnbaerunsl. [loHsTue o0 ambpaerupax.
AnpreruaHas rpymnna kak (QyHKUMoHadbHas. dopManbaerus U ero CBOICTBA: OKHCICHHE B
COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAaHOBJICHHE B COOTBETCTBYIOIMM cnuptr. Ilomydenue
QIBJIETUOB OKUCIEHUEM COOTBETCTBYIOUIMX CUPTOB. [IpuMenenue ¢popmanpaerinia Ha OCHOBE
ero cBoiictB. KapOonossie kucnotsl. [lonstue o kapOoHOBBIX KHcioTax. KapOokcunbpHas rpymnmna
KaK (yHKIHOHANbHAsA. ['OMOJIOrHUECKUI Pl PEaeTbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tony4yenne kapOOHOBBIX KHCIIOT OKHCIEHHUEM ajbJAETHIOB. XMMHUYECKHE CBOWCTBA YKCYCHOM
KHACJIOTBI: OOIIMEe CBOWCTBA C MHHEPAIbHBIMH KHCIOTAMH U pEakus ASTepUPHUKAINU.
IIpuMeHeHne YyKCYCHOM KHMCJIOTBI HA OCHOBE CBOMCTB. BbICIIME JKMpHBIE KHCIOTBHI HA IIPUMEpE
NATBMUTUHOBOW U cTeapuHOBOW. CrioxHbIe 3GUpbl U KUpbl. [lonydeHne ClIOXHBIX 3pupoB
peakuueit srepudpukanyuu. CiaoxHble 3pUphl B NPUpOJe, UX 3HayeHHe. [IpuMeHeHne CioXKHbIX
3¢upoB Ha OCHOBE CBOUCTB. JKuphl Kak cioxHble 3¢upsl. Knaccupukanus ;kupoB. XUMUUYECKHE
CBOICTBA >KMPOB: TMAPOJIU3 U THAPUPOBAHME JKUIKUX KUPOB. [IpuMeHEeHNEe )KUPOB Ha OCHOBE
CBOMCTB. Mpbuia. VYriueBojpl. YIIEeBOAbI, HX KiIacCHPUKAIMA: MOHOcaxapuisl (IJIOKO3a,
bpykro3a), aucaxapuisl (caxapo3a) U moiucaxapuibl (Kpaxmanl W LeJuionos3a). [mrokoza —
BEIIIECTBO C JBOMCTBEHHON (QYHKLHMEH — allbJeruaoCHupT. XUMHUECKUE CBOMCTBA TIIFOKO3BI:
OKHCJICHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHME B COpPOMT, CHUPTOBOE OpOXKEHHE.
[IpuMeHeHrEe TII0KO3bI HA OCHOBE CBOWMCTB. 3HAUYEHHE YIJIEBOAOB B JKUBOW IIPUPOJE MU >KU3HU
yenoBeka. [loHaTme O peakuusAx ~IMOJMKOHJACHCALIMM W THUIPOIM3a Ha  IIpUMeEpe
B3aMMOIIPEBPALLICHUI: TVIFOK03a <> OJIMCAXapUL.

Hemoncmpayuu: OxucieHue cnupra B anbaeruj. KadecTBeHHbIE peakMu Ha MHOTOaTOMHBIE
cnupthl. PactBopuMocTh (eHoma B Bome mHpH OOBIYHOW TeMIepaType W HarpeBaHHU.
KagectBennrsie peakunu Ha (enon. Peakiusi cepeOpsHOro 3epkajia albIeTUAOB M TIIOKO3BI
OxucneHue aipJeruioB W TIJIIOKO3bl B KHCIOTYy ¢ mnomoupio ruapokcuaa wmeaud (ID).
KauectBennast peakuus Ha kpaxmai. Komiekuus apupHbIx Maces.

Jlabopamopuvie onvimol: PacTBOpEHHUE TIINIIEPUHA B BOJE U B3aMMOJECUCTBUE C THAPOKCHIOM
menu (II). CoiicTBa YKCYCHOM KHCIOTBI, OOIIME CO CBOMCTBAMH MHUHEPAIBHBIX KHUCIIOT.
Jloka3aTtenbCcTBO HEMPENEIbHOIO XapakTepa JKUIAKOIO >KHpa. B3aumMmonencTBHe TIIIOKO3BI U
caxapo3ssl ¢ rugpokcuiom Meau (II). KauectBennast peakius Ha Kpaxma.

Ilpakmuueckue 3anamua: V3omepusi CUpTOB U albAeruA0B. Kapbonogvlie Kuciomsi, ux
ceoticmea. CpaBHUTENbHAS XapaKTEPUCTUKA KpaxMalla U 1IeJUII0JI03bl. Pelienne 3a/1a4 Ha BBIBOJ
(GopMys1 OpraHMYecKUX BEIIECTB, COJACpXKAIIUX KUCIOpoJ. ['eHeTnueckas B3aMMOCBS3b MEXKIY
OCHOBHBIMHM KJIaCCaMH KHCIOPOACOIEPKAIINUX COCTUHEHUM.

2.4. A3otcoaepikamue opranndeckue coequHenus. Iloanmepsl

Amunbl. Ilonstue o0 amuHax. AnudaTHyeckue amMHuHBL, HX Kilaccudukamus u
HOMEHKJIaTypa. AHWINH KaK OpraHrnYecKoe ocHoBaHwue. [loydyenne aHnanHa U3 HUTPOOEH30I1a.
[IpumeneHnne aHWIMHA HA OCHOBE CBOMCTB. AMHHOKHCIIOTBI. AMHHOKHCIIOTHI Kak aM(OTEepHbIE
T YHKIIMOHAIEHBIE OpPraHWYEeCKHWE COCIMHEHHS. XWUMHUYECKHE CBOMCTBA aMHHOKHCIIOT:
B3aUMOJICHCTBUE C IIEJI0YaMH, KHUCIOTaMH U JPYr C JAPYroM (peakiusi TOJUKOHJICHCAIIUH).
[lentumHas cBsI3p W monUMNENTUABL. [IpuMeHeHrne aMHUHOKHCIOT Ha OCHOBE CBOWMCTB. benkwm.
[lepBuuHasi, BTOpWUYHAs, TPETUYHAS CTPYKTYpPHI OCIKOB. XHMHYECKHE CBOMCTBA OCIIKOB:
rOpeHue, AeHaTypaIs, THAPOJIH3, IBETHBIE peakinu. bruonorndeckue GyHKIMHA OEIKOB.
Hemoncmpayuu: B3auMoJelCcTBUE aMMHaKa W aHWIMHA C COJITHOM KHUCIOTOW. Peakius
aHuIMHA ¢ OpoMHOM BOJOM. JlokazaTenbcTBO Hamuuus (YHKIIMOHAIBHBIX TPYII B pacTBOpax
aMUHOKHCIIOT. PacTBopenue n ocaxaeHue 0enkos. [[BeTHbIE peakiinmu OeIKoB.
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Jlabopamopusie onvimwbi: PactBopeHue OenkoB B Bojge. OOHapyxkeHHE OCIKOB B MOJIOKE U
MsICHOM OynboHe. JleHaTypanus pacTBopa Oefka KypHHOTO siiflla CIUPTOM, PacTBOpPaMH COJIeH
TSKEJIBIX METAJJIOB U IIPU HarpeBaHUH.

Ilpakmuueckue 3anamus: PemeHue 5SKCIEPUMEHTANBHBIX 3aJad  Ha HACHTU(PHUKAIHIO
opranmveckux coenuHeHuid. [lenarypanms Oenka. L[BeTHble peaknuu OenkoB. ['eHeTmueckas
B3aMMOCBA3b MEKy OCHOBHBIMH KJIACCAMU a30TCOIAEPIKALINX COCIUHEHUM.

2.5. lMoanmepwbl

[Tonumepsl. benkun u monucaxapuibsl kak Ouononumepsl. Ilmactmaccel. Ilomydenue
MOJIMMEPOB  peaklueld TMOoJIMMEpU3alud U TMOJUKOHAEHCAMH. TepMOIUIacTHYHbIE U
TepMOpeakTHUBHbIE I1acTMacchl. [lpencraBurenn minactmacce. [IpumeHenuwe miacTmacc.
Bonokna, ux knaccuduxanus. [lomyuenue BoiaokoH. OTnenabHbIe MPEACTABUTEIN XUMHYECKUX
BOJIOKOH.
Jlemoncmpayuu: I'opeHrie NTUYLETO Mepa U MEPCTIHON HUTH.
Ilpakmuueckue 3anamus: Pacnio3HaBaHUE IJIJACTMACC U BOJIOKOH.

2.6. Hyk/ienHOBbI€ KMCJIOTBI.
HyxneunoBble kucinotsl. HykiienHOBBIE KUCIOTHI KaK NMPUpOHbIE oaumepbl. HykineoTusl, ux
crpoenue, npuMepsl. AT® u AJI®, ux B3auMOnpeBpaleHue U poJib 3TOTO MpoIEcca B IPUPOJIE.
[Tonstue JTHK m PHK. Crpoenue JIHK, ee mepBuunas u BTOpUYHas CTpykTypa. PaboTsl
®.Kpuka u [[.Yorcona. KommieMeHTapHOCTh a30TUCTBIX oOcHOBaHuM. Permkaums JIHK.
Oco6ennoctu crpoenust PHK. Tunst PHK u nx 6uonoruuyeckue ¢pynkiuu. [lonstiue o TponaHom
koge (komoue). demoncmpayuu: Moaenu MONeKyNl BaXHEUIIUX reTepouukioB. Kommekuus
FEeTEPOLUKINYECKUX  coequHeHud. JlelicTBue pacTBOpa NHUPUAMHA HA  UHIUKATOP.
B3aumopeiicTBue nupuavHa ¢ coisiHOM kuciotod. Mogens monekynsl JHK, nemoncrpanus
MPUHIUIIA KOMIJIEMEHTAPHOCTH a30TUCTBIX OCHOBAHUM.
Jlabopamopnuie onvimur: 13roToBNIeHNE 00BEMHBIX M IIAPOCTEPIKHEBBIX MOJENEH a30THCTBIX
TETEPOLMKIIOB.
2.7. BHoJOrn4ecKN aKTHBHEBIE COeINHEHHS.

®epmenTsl. [TonsTHE 0 (hepMeHTax Kak 0 OMOIOTHYECKUX KaTalnu3aTopax OENKOBOW MPUPOIBL.
Oco0OeHHOCTH CTPOEHUS U CBOWCTB B CpPaBHEHHWU C HEOPraHMYECKHMHU KaTaau3aTopaMHu.
Knaccudukanus pepmentoB. OcOOEHHOCTH CTPOCHUSI U CBOMCTB (DEPMEHTOB: CEJIEKTUBHOCTh U
3¢ (HEeKTUBHOCTh. 3aBUCHMOCTb aKTUBHOCTU (hepMEHTOB OT Temnepatypsl U pH cpensl. 3HaueHue
dbepMeHTOB B OHOJIOTMM W TPUMEHEHHE B TPOMBINUICHHOCTH. Butamunsl. [lonsitne o
ButamuHax. Wx «knaccudpuxamus u ob6o3HaueHue. Hopma mnorpeGiieHHsT BUTaMUHOB.
BonopactBopumsie (Ha npumepe ButamuHoB C, rpynmnel B u P) u xupopactBopumble (Ha
npumepe BuTaMuHOB A, D 1 E). ABUTaMUHO3bI, THIIEPBUTAMUHO3BI
U TUIIOBUTAMUHO3BI, WX NpodunakTuka. 'opMmonsl. [loHsTHe 0 TOpMOHaX Kak OMOJIOTMYECKH
AKTHBHBIX BEIECTBAX, BBHIMOJHSIIONIMX OSHIOKPUHHYIO PETYISIHUIO KU3HEACSITSIIBHOCTH
OpraHNU3MOB.
Jemoncmpayuu: CpaBHenue ckopoctu paznoxenus HyO; mop neiictBuem epmMeHTa KaTagasbl
u Heopranmueckux katamuzaropoB: KI, FeCls, MnO,. OO0pa3isl BUTAaMHHHBIX MpENapaTos.
ITonuBUTAMUHBIL.
Jlabopamopnvie onvimui: VicnipiTaHue pacTBOPUMOCTH aJpEHAINHA B BOJE U COJITHOM KUCIIOTE.

Ilpakmuueckue 3anamus: OOHapyXeHHe BUTAMUHOB. | eHeTHYecKast B3aUMOCBSI3b MEXKIY
OCHOBHBIMHM KJIaCCaMHU OPTraHUYECKHUX COCITMHEHUM.

JYK.01.03 OCHOBBI POEKTHOM AesTeNIbHOCTH/OCHOBBI YepUEHUS
Tema 1.1. Beenenue.
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Ienu u 3apaun kypca. IIpeacrasnenne o IPOEKTHOM AEATEIbHOCTH.
Tema 1.2. Tunbl 1 BUIABI IPOEKTOB.

Knaccudukanus mpoekToB MO THUIOJOTUYECKUM IMpU3HAKaM (10 JAOMUHHUPYIOIICH B
MPOEKTE AEATEIbHOCTH; MO MPEeIMETHO-COIEPKaTeIbHON 00IacTH; IO XapaKkTepy KOOpAWHALIUU
pPOEKTa; [0 XapakTepy KOHTAKTOB; IO KOJMYECTBY YYaCTHHKOB IIPOEKTa; IO
MPOJIOJKUTENLHOCTH BBIMOJIHEHHUS MPOEKTA U JIp.)

Tema 1.3. Bb100p u (popmyiupoBaHME TEMbI, IOCTAHOBKA IeJIeil.

Br16op tembl. Onpenienienrie CTENeHH 3HAYUMOCTH TeMbl IpoeKTa. TpeboBaHusl K BHIOOpPY
u (OpMYyIUPOBKE TeMbl. AKTYyaJbHOCTh U IMpaKTUYECKas 3HAYUMOCTh mpoekTa. OmpeneneHue
nenu u 3a1a4d. Tunudnaeie cnocoObl onpeneneHus nenu. DPPeKTUBHOCTD HeNenoIaraHus.

Tema 1.4. ITanbl padboThl HA/I POEKTOM.

Oransl paboThl HajA MPoeKTOM. [1oaAroToBUTENBHBIN 3Tall: BEIOOP TEMBI, TOCTAHOBKA Lieel
U 3aja4 Oynyuero npoekra. [TnanupoBanue: nog0op HEOOXOAUMBIX MAaTE€PUAIOB, ONPEIeICHHIE
crnoco0oB cObopa u aHanuza uHGopManuu. OCHOBHOM 3Tam: 00CYXIACHHE METOINYECKHX
aclieKTOB U oOpraHusauus paboTbl, CTPYKTYpUpOBaHHE IMPOEKTa, padoTa HajJ MPOEKTOM.
3aKITIOYUTEIBHBIN JTAIl: TOJIBEACHNE HTOTOB, O(OPMIICHHE PE3YIIbTATOB, IPE3CHTAINS IPOCKTA.

Tema 1.5. MeToabl pa60Thl ¢ HICTOYHUKOM HHpOPMAaIUH.

Bunsl nuTeparypHBIX HWCTOYHHMKOB HH(popManmu: ydeOHas JsuTepatypa (y4eOHHK,
yuebHOe  mocoOue),  chmpaBoyHO  -WH(pOpMAalMOHHAs  JuTepartypa  (PHIMUKIONEAUS,
SHIUKJIONIETUYECKHI CIIOBaphb, CIIPABOYHUK, TEPMUHOJIOTHUECKUI CIIOBaph, TOJIKOBBIN CIOBApPH),
HayyHas nuTeparypa (MoHorpadus, COOPHHK Hay4HBIX TPYAOB, TE€3HCHI JTOKJIA/J0B, HAay4HBIC
KypHaibl, nucceprauuu). WHpopmannoHHble pecypchl (MHTEepHET - pecypcesl). [IpaBuna u
ocobeHHOCTH MH(popMaIoHHOro noucka B MHTtepHere. Bunel urenus. Bunel ¢ukcupoBanus
uH(popmanuu. Buasl 0000mienus uHpopmamm.

Tema 1.6. TpeboBanus Kk opopMIICHHIO IPOEKTA.

OOmme TpeboBaHUS K OGOPMIIEHHIO NMpoeKTa (IO CTaHJApTy OpraHU3allM): MpaBUIiIa
oopMIIeHHs TUTYJIBHOTO JIUCTA, COJIEPXKaHUs MPOEKTa, OMOIMOrpaMuecKoro Crucka, npaBuia
oopMIIeHHs PUCYHKOB, Ta0nuIl, rpaduKoB, AUarpaMM, CXeM; PeKOMEHAIMU 10 COCTaBJICHUIO
KOMITbIOTEPHOM Mpe3eHTaluu npoekTa B nporpamme Power Point (TpeGoBaHMs K coAep KaHUIO
ciaiiioB). IIpoBeneHue SKcIepTU3bl JAEATEIBHOCTH, PpELEeH3UpoBaHUs IpoekTa. Kpurepuu
oueHuBaHus mnpoekra. CrnocoObl oneHkd. CaMoolleHKa. 3aliuTa pe3yJbTaToB HPOEKTHOM
JESITEIbHOCTH.
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3. TemaTu4ecKkuii IJIaH y4eOHOT0 Kypca «BBeieHue B crnenuajabHOCTb

HaumenoBanue
pa3aeyioB U TeM

Conep:xkanue y4eOHOro MaTtepuasa u GopMbl OPraHU3anUM AeATeIbHOCTH
o0yuyarmuxcst

O0nLeMm

B Hacax

JInunocTHLIE
pe3yJbTaThl

1

2

3

AYK.01.01 OcHoBbI IpogheccHoHATBHOM 1eATeJIbHOCTH

8

Tema 1

OcHoBHas
npoeccuoHaIbHas
oOpa3oBarebpHAS
porpaMma 1o
CHEHAILHOCTH

1. OcHoBHas npodeccuoHanbHas 00pa3oBaTeIbHas MporpaMmma 1o
CICUATBHOCTH

JIP 13

Tema 2

XapakTepucTHKa
npodeccHoHaIbHOM
JESITEIIBHOCTH
BBIITyCKHUKA

1. Xapakrepucrtuka rnpodeccrnoHalbHOMN 1eATEeNbHOCTH BBIITYCKHUKA

JIP 2, JIP 4

Tema 3

Hcropus pazButus
CIENMATBHOCTH

1. Hcropus pa3BUTHS CHEUUATIBHOCTU

JP 1

Tema 4

1. HepCHeKTHBHHC HaIlpaBJICHUA Pa3BUTHUS CIICHUATIBHOCTU

JIP 9, JIP 5
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HepCHCKTI/IBHI)IC
HaIpaBJICHUSA pa3BUTHUA

CIICOaJIbHOCTHU
AYK.01.02 EcrecTBeHHOHAy4YHbIe TUCHUILIMHBI B MPO(eCcCHOHATBHOM AeATeJbHOCTH 156
BBEJEHHUE. OBIIASI U HEOPTAHUYECKAS XUMMUWSI.
Tema 1.1 OcHoBHBIE Copep:xanue yueOHOro MaTepuana 6
TIOHSTHUS U 3aKOHBI
XUMHUH. 1. Hayuynbie MeTO/IbI TO3HAHUS BEUIECTB U XMMUYECKUX SIBJICHUH. PoJb sKcriepuMenTa JP 1, JIP 4,
Y TEOpUH B XUMUU. MOAETMPOBAHNE XUMUYECKUX MPOLECCOB. JIP 13
2.OCHOBHBIE MTOHATHS U 3aKOHbI XUMHUH. JIP 1, JIP 4
B Tom uucne, mpakTHuecKUX 3aHATUH B Ta0OPATOPHBIX PaboT
2
1. Pemmenue 3ama4 Ha 3aKOHBI XUMHUH. JP 5, JIP 7
Tema 1.2 Coneprxanne yueOHOT0o MaTepuania
[Iepuoanueckuii 3aKoH, — 6
1.Ilepuognueckuii 3axkoH .M. Menneneena. JIP 1, JIP 4,
[Tepuonnueckas
JIP 5, JIP 7
CUCTEMA XUMUYECKUX
3JIEMEHTOB JIP 4, JIP 5,
JI.N.Menneneena. 2.Ctpoenue atoMa u nepuoanyeckuii 3akoH /.M. Meneneesa. JIP 7
CrpoeHnue aToma.
B Tom uucne, mpakTuuecKux 3aHATHI U 1a00paTOPHBIX PabOT
1. Crpoenue aToma. 2 JP 4, JIP 5,
JIP 7
Tema 1.3 Crpoenue Coneprxanue yueOHOro MaTepuasa 4
BEILIECTBA.
JIP 4, JIP §,

AFpCI‘aTHLIC COCTOSIHUS BelecTB. UKNCTHIE BEIeCTBA U CMECH. I[I/ICHepCHLIe CHUCTCMBEI.
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JIP 7

B Tom uucne, mpakTHuecKUX 3aHATHI U 1a00paTOPHBIX PaboT

2 JIP 4, JIP 5,
1. Buabsl XuMU4ecKoil CBSI3H. JIP 7
Tema 1.4 Copep:xanue yueOHOro MaTepuasia
Bona. PactBopbl. 8
6) JIP 4, JIP 5,
JICKTPOJIMTHIECKAA Bona. PactBopsl. PactBopenue. JP 7
JUCCOLIAIIHS.
JIP 4, JIP 5,
DNEKTPOIUTHI U HEINEKTPOJIUTHI. DIIEKTPOJTUTHUECKAS TUCCOLUALIHUS. JIP 7
B Tom uuncne, mpakTuueckux 3aHATHI U 1a00PATOPHBIX paboT
1. IlpuroroBieHue pacTBopa 3aJJaHHOW KOHLEHTPALIUU. JIP 4, JIP 5,
4 JIP 7
2. Peakiuu noHHOTO OOMEHa. JIP 4, JIP 5,
JIP 7
Tema 1.5 Coneprxkanue yueOHOT0 MaTepuania
Knaccudukanus
HEOPraHUYeCKUX JAP 4, JIP 5,
p 8 KucnoTs! 1 ux cBoiicTaa. JP7
COeMHEHUH U uX
CBOIICTBA. 14 JIP 4, JIP 5,
OcHOBaHMA U UX CBOWCTBA. JIP7
JIP 4, JIP 5,
Comnm ux cBoWcCTBA. JIP7
JIP 4, JIP 5,

I'mpponus cosen.
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JIP 7

JIP 4, JIP §,
OKcHUIBI U X CBOMCTBA. JIP 7
B Tom uncne, mpakTuueckux 3aHATHI U 1a00PAaTOPHBIX paboT
1. 'eneTnueckast CBA3b MEXIY KJIaCCAaMH HEOPTAHUYECKUX COCTUHEHUN 4 JP 4, JIP 5,
JIP 7
Tema 1.6 Xumuueckue | ComepikaHue yueOHOTO MaTepuana
€aKLHU
peaxil JIP 4, JIP 5,
Knaccudukanus XUMHYECKUX PEaKITHA. JIP 7
10 JIP 4, JIP §,
OnekTponus. JIP7
CKOpOCTh XMMUYECKHX PEaKI[Hit AP 4, JIP 5,
P peaxknuy. JIP 7
XUMHUYECKOE paBHOBECHE JP 4, JIP'5,
p . JIP 7
B ToM uncne, mpakTHuecKuX 3aHATHH U JIa0OPAaTOPHBIX pabOT
2
Pemrenne 3a1a4 Ha CKOPOCTh XUMHUYECKUX PEAKLIUN JIP S, JIP 7
Tema 1.7 Coneprxanne yueOHOTO MaTepurasa
Merainsl u 18
JIP 4, JIP §,
HEMETaJUThI. OO01mas xapakTepucTUKa METaJIOB. JIP 7
JIP 9, JIP 13

Merannsl B MAallIMHOCTPOCHUHU
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OO61as xapakTepucTUKa HEMETaJJIOB.

JIP 4, JIP 5,
JIP 7

Hemerainasl B MallIMHOCTPOEHUH JIP 9, JIP 13
B Tom uucne, npakTuueckux 3aHATUH U 1a00PATOPHBIX paboT
1. Pemienune sKCriepuMEHTANIbHBIX 3a7a9 Ha UISHTU(DHUKAIINI0 HEOPTAaHHYECKUX JP 4, JIP 5,
COCIMHEHU I 4 JIP 7
2. [Tonyuenue ra3os JIP 4, JIP 5,
JIP 7
KonTtponbsHoe TecTupoBanue. 2 JIP 9
OPTAHUYECKASA XUMUS.
Tema 2.1 Coneprxanne yueOHOT0 MaTepuasia
OCHOBHBIE MOHATHUSA — _
. IIpenmer oprannueckoit xumuu. Teopus cTpOEHUSI OPraHNYECKUX coeMHEHNN A .M. 4 JIP 1, JIP 13
OpraHuYecKON XUMHUHU
byrneposa.
U TEOPHUSI XUMUYECKOTO
CTPOECHHUS JIP 4, JIP 5,
OpraHHYecKuX Knaccudukanus oprannueckux BemiectB. Kinaccudukanus peakinii B OpraHM4ecKou JIP 7
COCIMHECHU. XUMHH.
Tema 2.2 Coneprxanue yueOHOro MaTepuaa
VYTIIeBOIOPOILI U UX
HpPIpOI[HBf)C WCTOYHUKHU | AJIKaHBI JP 4, JIP 5,
' 22 JIP 7
JIP 4, JIP §
AJIKEHBI. , ,
JIP 7
Ankanuensl. Kayuyku. JP 4, JIP 5,
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JIP 7

JIP 4, JIP 5,
AJIKUHBI. JIP 7
JIP 4, JIP 5,
ApEHBI. JIP 7
[IpupoaHbIe HCTOYHUKH YTIIEBOJIOPOIOB. JIP 9
B ToM uncne, npakTHUECKUX 3aHATHUI U 1a00paTOpHBIX paboT
1. IlonyuyeHue 3TUI€HA U U3YUYEHUE €TI0 CBOWCTB. JIP 4, JIP 5,
JIP 7
2. CtpyktypHbIe (OPMYIIBI OPraHUYECKUX BEIIECTB, H30MEPHI U TOMOJIOTH. JIP 5, JIP 7
10
3.Pemenwue 3a1a4y Ha BBIBO (DOPMYIT YTIIEBOIOPOIOB. JIP 5, JIP 7
4. CpaBHMTENbHAs XapaKTEPUCTUKA YIIIEBOIOPOJIOB. JIP 4, JIP 5,
JIP 7
5. 'eneTnueckast B3aMMOCBSI3b MEKY OCHOBHBIMH KJIACCAMU YTJIEBOJIOPOJIOB. JIP S, JIP 7
Tema 2.3 Coneprxanue yueOHOro MaTepuaa
Kucnoponconepxamue
POICOmEPIKALIL JIP 4, JIP 5,
OpraHuyecKue
CnupTsl: OTHOATOMHBIE. JIP 7, JIP 11
COCUHCHUS. 26
JIP 4, JIP 5,
CnupThl MHOTOATOMHBIE. JP 7
® JIP 4, JIP 5,
€HOJIBI. JIP 7
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JIP 4, JIP 5,

AJLIeruael. JIP 7
KanG . JIP 4, JIP §,
apOOHOBBIE KUCTIOTHI, UX CBOMCTBA. JIP 7, JIP 11
OTtaenpHBIEC IPEICTABUTENIN KAPOOHOBBIX KUCIIOT. JP 9, JIP 11
JIP 4, JIP 5,
CrnoxHble 3QUPHI U KUPHI. JIP 7
v JIP 4, JIP §,
[JIEBOJIBI. JIP 7
B ToM uncne, mpakTUYecKHX 3aHATHH U JIa0OPaTOPHBIX pabOT
1. KapOoHOBBIE KHCIIOTHI. JIP 4, JIP 5,
JIP 7
2. VI3oMepHst CIUPTOB U aJIbACTH/IOB. JIP 5, JIP 7
10 JIP 4, JIP 5,
3. CpaBHUTENIbHAS XapaKTEPUCTHKA KpaxMaa ! IEeJUTION03HI. JIP 7
4. Pemenuie 3a7a4 Ha BBIBOJ ()OPMYJT OPraHMYECKUX BEIIECTB, COJAEPIKAIINX JIP S, JIP 7
KHUCJIOPO/I.
5. NeneTnyeckas B3auMOCBS3b MEXTY OCHOBHBIMH KJIaCCaMU KHUCIOPOCOIEPIKAIINX JP 5, JIP 7
COEIUHEHHUI.
Tema 2.4 Copep:xanue yueOHOTO MaTepuana 12 JIP 4, JIP §,
A3oTcoaepkalme JIP 7
OpraHUYECKUE
AMUHBI. JP 4, JIP 5,
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COCTUHEHUS. JP 7
A JIP 4, JIP 5,
MUHOKHCIIOTHI. JIP 7
benkn. JIP 9, JIP 11
B Tom uuncne, npakTuyeckux 3aHATHI U 1a00paTOPHBIX padoT
1. Pemenne 3KCIEpUMEHTAIBHBIX 33/1a4 HA HICHTH(PUKALINIO OPTaHUIEeCKUX JIP 4, JIP 5,
COETUHEHUH. JIP 7
2. llenarypanus O0enka. [[BeTHbIC peakiiuy OSIKOoB. JP 4, JIP 5,
JIP 7
3. 'eneTnyeckast B3aMMOCBSI3b MEKIY OCHOBHBIMH KJIaCCaMH a30TCOJePIKAIIIX JIP S, JIP 7
COCTUHEHUH.
Tema 2.5 Coneprxkanne yueOHOT0 MaTepuania
[Tonumepsr.
JIP 4, JIP 5,
[Tonumepsl. [1nactmaccel. BonokHa.
JIP 7
[Tonumepsl B MAIIMHOCTPOEHUH. JIP 9, JIP 13,
B ToM uncne, npakTHUECKUX 3aHATUI U 1a00paTOPHBIX paboT
1. Pacnno3HaBanue miacTMacc U BOJIOKOH. JP S, JIP 7
Tema 2.6 Coneprxanue yueOHOro MaTepuaa
Hyxnennosbie
KHUCIIOTBL. Hyxnennosbie kucnotsl. HykinenHOBBIE KUCIIOTHI. JIP 4, JIP 5,
JIP 7, JIP 11
Tema 2.7. Coneprxanue yueOHOro MaTepuaa
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buonornyecku ®epmeHTsI. ['OpMOHBL. JP 11,
aKTUBHBIE COCTUHEHUSI.
ButamunsbI. JIP 9, JIP 11
['eHeTnyeckas B3aMMOCBSI3b MEXAY OCHOBHBIMU KJIACCAMH OPraHUYEeCKUX JIP 4, JIP 5,
COCIUHCHH. JP 7,
B ToMm uncne, mpakThuecKkux 3aHATHH U J1a00OPaTOPHBIX paboT )
1. Obnapy>keHue BUTAMHHOB. JIP S, JIP 7
O6o0maroiiee MOBTOPECHHE. 2 JP9
Kontponbnas pabdoTa. 2 JIP 9
JAYK.01.03 OcHOBBI NPOEKTHOI AesATeIbHOCTH/OCHOBBI YepUyeHUs 34
Coneprxanue yueOHOTo MaTepuara: 4 JIP1,JIP S,
JIP 7, JIP 9,
Tema 1.1. Beenenne. 1. lenu u 3agauu Kypca. 2 JIP 13
2. llpencraBrneHue o MPOEKTHOM EATEIbHOCTH. 2
Copepxanue yueOHOTO MaTepuana 2 JIP1,JIP S,
Tema 1.2. TUNbI M | [Tpakryueckue sansTus 2 JIJI;;’I‘J;P 9
BU/bI IPOEKTOB
1. Twumnsl 1 BUIBI TPOSKTOB 2
Tema 1.3. Boioop u | Conepxanue yueOGHOro Marepuasia 4 JIP 1, JIP 5,
(hopmy.upoBanue IIpaxkTrueckue 3aHATHS 4 JIP 7, JIP 9,
TEeMBbI, IOCTAHOBKA JP 13
eJIeii. 1. Bsi6op u popmyaupoBaHuEe TEMbI 2
2. TlocraHoBka 1ieneit 2
Tema 1.4. dTanbl Copep:xanne yueOHOT0 MaTepuana 4 JIP 1, JIP 5,
[TpakTrueckue 3aHATHS 4 JP7,JIP 9,
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padoThI HAZY 1. Dramnbl paboThl HaJ MPOEKTOM 4 JIP 13
NMPOEKTOM
Tema 1.5. Metoambl Copepxanue yueOHOro MaTepuana 4 JIP 1, JIP 5,
padoThI ¢ W JP7,JIP 9,
PaKTHYECKUE 3aHATUS 4
HCTOYHHKOM JIP 13
nHpopManUH 1. Bwugsl uTepaTypHBIX UCTOYHUKOB HH(OpMAIIH 2
2. WudopmanmoHHbIe pecypehl 2
Tema 1.6. Copep:xanue yueOHOTo MaTepuarna. 16 JIP 1, JIP 5,
TpeboBanus K [IpakTHYecKHE 3aHATHS. 16 JP7,JIP 9,
0 opMIIEHHIO 1. OO6mue TpeboBanusA K 0OPMIICHUIO MPOEKTA 4 JP 13
NpoeKTa 2. CocrapiieHUE KOMITBIOTEPHOM MPE3eHTAIIUN 4
3. Kpurepuu onieHuBaHus 2
4. 3ammTa NpOeKTHOM AESITeIbHOCTH 6
dopMa MPOMEKYTOUHON aTTecTaruu — IuQhepeHIIMPOBAaHHBIN 3a4eT. 2 JIP 9
Bcero: 198
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4. MaTepuajibHO-TeXHUYECKOE o0ecredyeHre npenoaaBaHmsi

yueOHOro Kypca «BBeieHue B ClieUAJIbHOCTb)»
JIs1 U3YUCHUA €OHOrO I ceamMeTa HGO6XOI[I/IMO HaJanyue KabmHeTa « XUMUD
YUeHHs yd p

O6opynoBanue kabuHeTa:

— pabodee MECTO IPENOJaBaTes;

— paboune MecTa 00yJaromuxcs Mo YUCTy 00yJarouxcs B TPYNIE;

—  CTOJ JJaOOpaTOPHBIN JEMOHCTPALIMOHHBIH;

— OTHETYLUUTENb;

— JIEMOHCTpAIIMIOHHOE 000pyA0BaHUE U MPUOOPHI /1Jisi KAOUHETA;

— 11a0opaTOPHO-TEXHOJIOTHYECKOE 000pyA0BaHHE JIJisl KAOWHETA;

— nabopaTopHas XMMUYECKas MMOCya sl KaOUHeTa,;

— MoJenu (00beMHBIE U TJIOCKHUE), HATYPAJbHBIE O0OBEKTHI (KOJJIEKLIUH,
XUMHUYECKHUE PEAKTHUBBI) AJIs1 KaOUHETA,

—  KOMIUIEKT IEMOHCTPAI[MOHHBIX yUE€OHBIX TaOJIHILL;

— TEXHHYECKHE CPEJCTBA;

— JIEMOHCTpAI[MOHHBIC Y4EOHO-HATJISIIHBIE TOCOOUS;

— pa3’aTovyHbIe TUAAKTUYECKHE MAaTepUabl

TexHuueckue cpeacTBa 00y4eHHUs:
- KOMITBIOTEP C JTUIEH3MOHHBIM POTPaMMHBIM 00€CIICUEHUEM;
- MYJBTUMEAUNHBIN IPOEKTOP.

HNudopmanuonHoe odecnevyeHue

OcHoBHas JIMTEpaTypa

1. T'abpuensa O.C., Xumus 10-11 xmacc / Tabpuensu O.C.. — Mocksa :
AxrmmonepHoe o61ectBo "M3narensctBo "llpocBemenue”, 2020.
2. CepreeB U.C. Kak opranu3oBarh MPOEKTHYIO JIEATEIBHOCTh y4YalUXCs. —

M.: APKTH, 2020.

3. SxoBneBa H.®. IlpoekTHas  JeATEIBHOCTH B 00pa3oBaTeIbHOM
yapexaeHuu: yueo. mocooue. — 2-¢ usa., crep. — M. : ®JIMHTA, 20109.

4. OCHOBBI TPOCKTHOM ACSATEIBLHOCTU: YUeOHOE Mocooue AJisi 00ydaronuxcs B
cucreme CIIO/ B.P. Mannens. — Mocksa; bepiun : lupexkr-Menua, 2018. —
293 c.

JlonoJIHUTeIbHAS JIUTepaTypa



[a6puensu  O. C, Xumus st mpodeccuii U CrienuanibHOCTEH
TEXHUYECKOTO Npoduiisi: y4eOHHMK i CTyA. YUpexAeHUud cpen. mnpod.
obOpazoBanus.. / T['abpuenssH O. C., OctpoymoB U. I'.. — Mocksa :
N3narenbckuiil ueHtp "Axagemus', 2019.

INabpuensn O. C., Ilpaktukym: yue6. Ilocobue st cTyd. yupexaeHui
cpen. mpod. oopazoBanus / ['abpuensn O. C., OctpoymoB U. I'.. — Mocksa
: U3narensckuii nentp "Axanemus", 2017.

[Ma6puensa O. C., TecTsl, 3a7a4 U yIpaKHEHH: y4e0. mocobue i CTy/I.
yupexaeHuit cpen. mpod. oopazosanus. / ['abpuensa O. C., JlsicoBa . T'..
— Mockga : U3natensckuil nientp "Axagemus", 2017.

['un, C. U. lpoext nnmu uccnenosanue? / C. W. I'un // IlauaTtkoBas mikona. —

2010. —Ne 6. - C. 49-51

DJIeKTPOHHBbIE 00pa30BaTe/ibHbIC PeCypChl

1.
2.

https://www.yaklass.ru/. — Jlara noctyma: 11.04.2022.
https://resh.edu.ru/. — Jlata moctyma: 11.04.2022.

DJIeKTPOHHBbIE HH(POPMAIIHOHHBIE PeCypPChl

A A o

http://school-collection.edu.ru/. — Jata mocryna: 11.04.2022
https://media.foxford.ru/chemistry_online/. — Jlata moctyma: 11.04.2022.
http://www.chemistry.narod.ru/. — Jlata moctyma: 11.04.2022.
http://www.college.ru/chemistry/. — lata nqoctyma: 11.04.2022.
https://chem-ege.sdamgia.ru/ . — Jlara mocryma: 11.04.2022.
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