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1 OBIIAS XAPAKTEPUCTUKA YYEBHOM JUCIHATLIAHBI
OY /.08 XUMUA

1.1 MecTo TMCUMILIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM MPOrpaMmbl

Huctmmummaa OVY/[.08 Xwumuss BXoguT B 00mIe00pa3oBaTeIbHBINA y4eOHBI LIHUKI
IIIICC3 xak o6mias y4yeOHas aucnuiuimHa (MO BBIOOPY M3 00s3aTENbHBIX MPEIMETHBIX
obuacreii).

PaGouas nporpamma yueOHON NUCHUIUIMHBI SBIISETCS YaCThIO MPOTrPaMMbl MOATOTOBKH
CIIELHATMCTOB CPEJIHEro 3BeHa 10 cnenuaibHoctu 22.02.06 CBapoyHOe MPOU3BOICTBO.

1.2 Heab u miIaHupyeMbie pe3yabTaThl 0CBOCHHUS TUCHUILINHBI:

Copepxanue y4eOHON AUCUMILIUHBI «XUMHUS» O0YCIOBIEHO OOIIe HaleIeHHOCTHIO
oOpa3oBaTenbHOTO Tporecca Ha (OPMUPOBAaHME Y  OOYYAIONIUXCS ~ KOMIIETCHITUH,
HeoOxoauMbIx it KadectBeHHOro ocsoenus OII CIIO nHa 0a3e OCHOBHOIO OOIIEro
00pa3oBaHUs C MOJIYYCHHUEM CPEIHEro o0IIero oopasoBanus. B mporecce U3ydeHus] XUMUU Y
00y4aromuxcsi pa3BUBAIOTCA MMO3HABATEIbHbIE UHTEPECH U MHTEIUIEKTyallbHbIE CIIOCOOHOCTH,
MOTPEOHOCTH B CaMOCTOSITEIbHBIE TPUOOPETEHUS 3HAHUM IO XUMUU B COOTBETCTBUU C
BO3HUKAIOIIMMHU KH3HEHHBIMU TMpoOJieMaMH, BOCHUTBHIBAE€TCS OEpekKHOE OTHOIIEHUS K
pUpoJie, TOHUMAaHUE 3J0OPOBOrO 00pasa KU3HU, HEOOXOTUMOCTH TIPEIYIPEKIACHUS SIBICHUM,
HAHOCAIUX BpEIl 3J0POBbI0 M OKpYyXkarwiel cpeae. OHU OCBaMBAIOT MPUEMBI TPAMOTHOTO,
0C30IMacHOTO HCITOJIb30BAHUS XMMUYCCKUX BEIIECTB M MaTCPUAIOB, MPUMEHSEMBIX B OBITY,
CEJIbCKOM XO3SIIICTBE U HA MPOU3BOCTBE.

Conepxanre y4eOHOW JUCHUIUIMHBI «XHMHS» HAMpPaBICHO Ha JOCTHKCHHE
CIIEYIOIIUX IIeNIeH:

- (opmupoBaHue y OOYyYaIOIIMXCS YMEHHS OIEHHUBATh 3HAYMMOCTh XHMHYECKOTO
3HAHUSA JUIS KaKJ0TO YEJIOBEKa;

- popmMupoBaHUE y 00YJAIONIMXCS [IEJTOCTHOTO MPEACTABICHUS O MUPE U POJIH XUMHUH B
CO3IaHUM COBPEMEHHOI €CTeCTBEHHOHAYYHOW KapTHHBI MUPA; YMEHHSI OOBSICHATH OOBEKTHI U
IIPOLIECCHl  OKPYKAIOLIEH  JEHCTBUTEIBHOCTU: IPUPOJHOM, COLMAIBHOW, KYJIBTYPHOM,
TEXHUUYECKOH Cpefibl, — UCIONB3YS ISl 9TOT0 XUMHUYECKUE 3HAHUS;

- pa3BuUTHE y OOydYalOIIMXCS YMEHUW pasznuyaTh (AaKThl U OIEHKH, CpPaBHUBATH
OIICHOYHBIE BBIBOJIBI, BHJETh HX CBSI3b C KPUTEPUSMHU OILICHOK U CBSI3b KPUTEPUEB C
OTIPENIETICHHON CHUCTeMOW IIeHHOCTeH, (QopMynupoBaTh ¥ OOOCHOBBIBATH COOCTBEHHYIO
MO3UILINIO;

-puoOpeTeHre OOYyJarOIIMMUCS OIbITa Pa3HOOOpPa3HOW NEATeNTbHOCTH, MO3HAHUS H
CaMOTIO3HAHUS; KIFOUEBBIX HABBIKOB, WMEIOIIUX YHHUBEPCAIbHOE 3HAYEHHUE IS Pa3TUYHBIX
BUJIOB JICSATCIILHOCTH (HABBIKOB PEIICHUsS MPOOJIeM, MPUHATHS PEIICHUH, IMOUCKA, aHAIN3a |
o0paboTku  uHpOpManMM,  KOMMYHHKATHBHBIX  HAaBBIKOB,  HABBIKOB  H3MEpEHHIA,
COTPYAHHYECTBA, 0€30MMACHOT0 OOPAIIEHHUS C BEIIECTBAMH B TTOBCEHEBHOMN KU3HN).

OcBoeHue cojnepkaHusi Y4eOHON NUCHUTUITMHBI « XUMUS», 00ECIeurnBaeT JOCTHKEHUE
00yJaroNMMUCS CIEAYIONINX Pe3yIbTaTOB:

JUYHOCHIHBIX

— YyBCTBO TOPJOCTH W YBOKEHUS K HCTOPHH M JOCTH)KCHHUSM OTEYCCTBEHHOM
XUMHUYECKON HAyKH; XUMHUYECKH TPAaMOTHOE TIOBe/IeHHE B IPO(ECCUOHATLHON IeATETbHOCTH U
B OBITY ITPH OOpAICHUH ¢ XUMHYESCKHUMH BEIECTBAME, MaTEpHATIaMH H ITPOIIECCaAMU;

— TOTOBHOCTh K TMPOJOJKCHHIO OOpa30BaHMs W TIOBBIIICHHUS KBaTHU(PUKAIIUU B
n30paHHOl MPoheCcCHOHATBHOU ACATEIHPHOCTH U OOBEKTUBHOE OCO3HAHHME POJU XUMHUYECKHX
KOMIIETSHIIHI B 9TOM;



— YMEHHE UCTIOJIb30BaTh JOCTHKEHHUS COBPEMEHHON XUMUYECKON HAyKH U XUMHYECKUX
TEXHOJIOTHI [JIsl TOBBIIMIEHUSI COOCTBEHHOTO HHTEJUIEKTYaJlbHOTO Pa3BUTHS B BBIOPAaHHOM
po(hecCHOHANTLHOM e TEIbHOCTH,

MemanpeomenmHpix:

— HCMOJB30BAHUE PA3JIMYHBIX BHJIOB IO3HABATEIHHOW JAEATEIBHOCTH M OCHOBHBIX
MHTEJJICKTYaJIbHBIX Olepanuii (MOCTaHOBKU 3adaud, (OpMYJIMpOBAaHUS TUIIOTE3, aHaIM3a U
CHHTE3a, CpaBHEHUS, OOOOLICHMS, CHUCTEMAaTH3allMH, BBIBICHUS NPUYMHHO-CIIEICTBEHHBIX
CBsI3€i, MOMCKa aHaIoroB, (OPMYJIUPOBAHUS BBIBOJIOB) JJIsi PEIICHUs MOCTaBICHHOW 3ajaud,
IIPUMEHEHUEOCHOBHBIX METOJI0OB IIO3HaHMs (HAOJIIOEHUS, HAYYHOIO SKCIIEpUMEHTA) JId
U3YYEHHUS Pa3INYHBIX CTOPOH XMMHUYECKHX OOBEKTOB M IMPOLIECCOB, C KOTOPHIMH BO3HHMKAET
HEOOXOIMMOCTh CTAIKMBATHCS B MPOPECCHOHAITBHOM cdepe;

— HCIOJIb30BaHUE PA3IMYHBIX UCTOYHUKOB JJI MOJYyYEHUS] XUMUYECKo nH(popMaluu,
YMEHHME OLIEHUTh €€ JIOCTOBEPHOCTb ISl JOCTHMXKEHHMS XOpOLIMX pe3yJlbTaTOB B
npodeccuoHabHOU cdepe;

npeomemuuix:

— c(OpPMUPOBAHHOCTh MPEJCTABICHUNA O MECTEe XUMHH B COBPEMEHHON Hay4yHOM
KapTHHE MUpA; MOHMMaHUE POJIM XUMHU B (POPMHPOBAHHUU KPYyro3opa M (yHKIHOHAIHHOM
rPaMOTHOCTH YeJIOBEKa JIJIsl pEeLICHHS MPAKTUYECKUX 3a/1a4;

— BJIQJICHHE OCHOBOIIOJIATAIOIIUMHI XUMHYECKUMH TOHATHAMHU, TEOPUSIMH, 3aKOHAMHU H
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHNE XUMUYECKOW TEPMUHOJIOTHEH U CUMBOJIUKOM;

— BJIaJICHUE OCHOBHBIMH METOJAMH HAyYHOTO TO3HAHUS, MCIOJIB3YEMbIMH B XUMHH:
HaAOII0/IEHUEM, OMHMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM; YMEHHE 00padaThiBaTh, OOBSICHSITD
pe3yabTaThl MPOBEACHHBIX OMBITOB M JENAaTh BHIBOABI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSThH
METO/IbI [TO3HAHUS IPU PELICHUH MPAKTUYECKUX 3a/1a4;

— c(hOpPMHPOBAHHOCTh yMEHHS J1aBaTh KOJHMYECTBCHHBIC OICHKH W TIPOU3BOJHUTH
pacueTsl 0 XUMUYECKUM (opMyJIaM U YPaBHEHUSIM;

— BIIQZICHWE TPAaBWJIAMH TEXHUKH O€30MAaCHOCTH MPHU HCIIOJIb30BAaHUA XUMHUYECKUX
BELIECTB;

— c(OpMHUPOBAHHOCTh COOCTBEHHOW TIO3WIIMM 1O OTHOIICHHI0 K XHUMHUYECKOU
uH(pOpMaIKH, TOTy4aeMON U3 Pa3HBIX HICTOYHHUKOB.

B pe3ynbpTaTe ocBOCHMS TUCIUILUIMHBI 00 YYArOIIUIICS JOKEH:
yMeThb:

— JaBaTh ONpEACICHHE W ONEPUPOBATH CIEAYIOIIUMH XUMHUYECKUMH TOHSATHSIMHU:
BEIIIECTBO, XUMHUECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTENIbHbIE aTOMHAsI U MOJIEKYJIpHast
Macchl, HWOH, aJUIOTPOIMS, H30TOIbI, XUMHUYECKass CBS3b, OJIEKTPOOTPULATEILHOCTD,
BAJICHTHOCTh, CTEIIEHb OKUCIEHHsI, MOJIb, MOJIIpDHAs Macca, MOJSIPHBIA 00beM razoo0pa3HbIX
BEIIECTB, BEUIECTBA MOJIEKYJISPHOIO U HEMOJIEKYJIIPHOTO CTPOEHUS, paCTBOPHI, JIEKTPOJIUT U
HEBJIEKTPOJIUT, AIIEKTPOIIMTHUECKAs] TUCCOLMAIINS, OKUCINUTENb U BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTAaHOBJIEHUE, TEIUIOBOM 3(P(EKT peaklny, CKOPOCTb XMMHUECKON peakluu, KaTallus,
XMMHUYECKOE paBHOBECHE, YIJICPOJHBIA CKeNeT, (YHKIUOHANbHAs TIpyIna, H30Mepus,
TOMOJIOTHS;

— (opMyIMpOBaTh 3aKOHBI COXPAaHEHMsS MAaCChl BELIECTB M IIOCTOSHCTBA COCTaBa
BEIIECTB;

— OOBACHATH (PU3MUECKUI CMBICI CUMBOJHUKHU MEPUOINYECKON TaOIMIIbI XUMHUYECKUX
anementoB JI. W. MenneneeBa (HOMEpPOB »JJIeMEHTa, IE€pHOJA, TPYNIbl) M YyCTaHOBKA
IPUYMHHO-CJIECTBEHHON CBS3M MEXIY CTPOCHHEM aToMa M 3aKOHOMEPHOCTSMHU HM3MEHEHUS
CBOWCTB JIEMEHTOB W 00pa30BaHHBIX MU BEIIECTB B MIEPUOJIAX U TPYIIIAx;



— J1aBaTh XapaKTEPUCTUKY BAXKHEUIIIUX TUIIOB XUMHUUYECKUX CBSI3€M U OTHOCUTEIIBHOCTHU
9TOi TUTONOTHU. OOBSICHATH 3aBHCHUMOCTH CBOMCTB BEIIECTB OT WX COCTaBa M CTPOCHHS
KPUCTAJUTMYECKUX PEUIETOK;

— HCIOJb30BaTh B Y4eOHOWM M TNPOPECCHOHATBHOW JEATETBHOCTH XUMHUYECKHUX
TEPMHUHOB U CUMBOJIUKY;

— OOBSACHATH CYIIHOCTh XHUMHYECKHUX TpoleccoB. KinaccumpuuupoBaTh XUMHYECKHE
peaklMy MO Pa3IUYHBIM IPU3HAKAM: YKCIY U COCTaBY MPOJYKTOB M PEAreHTOB, TEIIOBOMY
ahdexry, HanpapneHuto, (aze, HATMYHMIO KaTalu3aTopa, U3MEHEHHWIO CTEICHEW OKHCIICHHS
DJIEMEHTOB, OOpAa3YIONINX BEIIECTBA. YCTAaHABIMBATh IMPU3HAKH OOIIErO0 W Pa3IMIHOTO B
TUMOJIOTUU PEAKIUHI SISl HEOPTaHUYECKOW U OPraHUYECKON XUMUHU;

— COCTaBIIAITh ypPaBHEHUS pEaKIHid C TOMOIIBI0 METOAA JJICKTPOHHOro OaliaHca.
OOBSCHATh 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOH pEaKIMu | TIOJOKEHUS XUMHYECKOTO
paBHOBECHSI OT Pa3IUYHBIX (PAKTOPOB;

— BBINOJHATh XMMHUYECKHMH  OKCIEPUMEHT IO  paClO3HABAHUIO  BAXKHEHIIUX
HEOPTraHWYECKUX U OPTraHMYECKUX BEILECTB, MOJIYYCHUIO KOHKPETHBIX BEIIECTB, OTHOCSIIUXCS
K U3YYEHHBIM KJIaCCaM COEAUHEHU;

— BBINOJHATh XUMHUYECKUN HKCIEPUMEHT B TIOJHOM COOTBETCTBHH C IpaBUJIAMU
Oe3omacHoctu. HaGmionate, ¢ukcupoBath U JaBaTh OINMCAHUE PE3YJIbTaTOB IPOBEICHHOIO
AKCIIEPUMEHTA;

— MPOBOJUTH PACUETHI 10 XUMUYECKUM (HOPMYJIaM U ypaBHEHUSIM PEaKIIHii;

— OOBSCHATH XUMHYCCKHE SIBIICHUS, TPOUCXOMAANIME B TPUPOJE, OBITY H Ha
MIPOU3BOJICTBE;

— OMNpeAeNsITh BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUM B Pa3IAYHBIX
YCIIOBHUSIX;

— TOTOBUTH PACTBOPHI 33/IaHHOI KOHIICHTPAIMH B OBITY U Ha MIPOU3BOICTBE;

— CaMOCTOSITEIbHO HAaXOAWTh XHUMHYECKYI0 HWH(GOPMALMI0O C HUCIHOJIb30BAHUEM
Pa3IUYHBIX WMCTOYHHKOB (HAYYHO-TIOMYJSPHBIX W3JIaHUH, KOMIIBIOTEPHBIX 0a3 JIaHHBIX,
pecypcoB UHTepHeTa);

— HCMOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH /I 00pabOTKH U Mepeaadyd XUMUYECKON
uH(pOpPMAIIMU U €€ MIPEICTABICHHS B pa3NUYHbIX (hopmax;

— J1aBaTh OILIEHKY JOCTOBEPHOCTH XHMHYECKOW WH(POpMAIMH, TMOCTYMAMIIeH u3
Pa3HbIX HICTOYHUKOB.
3HATh:

— 3aKOHBI COXPAHEHHUs MAacChl BEIIECTB M MOCTOSHCTBA cOCTaBa BewlecTB. [IpuumHHO-
CJICICTBEHHYIO CBSI3U M@Ky COJIEP’KaHHEM DTHX 3aKOHOB U HAMMCAHUEM XUMUYECKUX (HOPMYIT
U YpPaBHEHUW. YCTAaHOBKAa 3SBOJIIOLMOHHOW CYIIHOCTH MEHJEIEEBCKOM M COBPEMEHHOU
dbopmMyIupoBOK nepuoaudeckoro 3akona /. 1. Menneneena;

— 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX BEIIECTB OT CTPOCHHUS aTOMOB OOpa3yIOUINX HUX
XUMHYECKHUX DJIIEMEHTOB;

— OCHOBHBIE TIOJIOKEHUSI TEOPUH HIIEKTPOIUTHUECKON TUCCOLMALIMN U XapaKTEPUCTHKA
B CBETE ATON TEOPHUU CBOKWCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIUHEHHUI;

— OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOT'O CTPOCHHSI OPTraHUYECKUX COCTUMHEHUN U
XapaKTEePUCTUKA B CBETE 3TOM TEOPUH CBOWCTB OCHOBHBIX KJIACCOB OPTAHMYECKUX COCTUHEHU;

— Ha3BaHME M3YYEHHBIX BEIIECTB 1O TPUBUAIBHOH WM  MEXIYHApOJIHOM
HOMEHKJIAType U OTPAKEHHUE COCTaBa ATUX COCTUHEHUHN C TTIOMOIIBIO XUMHUYECKHUX (PopMyIT;

— KJIaccu(UKaIKs BEIIECTB U MPOIECCOB C TOUKHU 3PEHUS OKUCICHHUSI-BOCCTAHOBIICHUS;

— COOMI0IeHNE TTPaBUII DKOJIOTHYECKU TPAaMOTHOTO TTOBEACHUS B OKPYKAIOIIEH Cpejie;

— OLIEHKY BIIMSIHUSI XUMHYECKOTO 3arpsi3HEHUs] OKPY’KaIOIIEW cpelbl Ha OpraHu3Mm
YEJIOBEKa U APYTHE KUBBIC OPTaHU3MBI,
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— coOmofieHue TpaBuia 0€30MacHOro OOpalieHuss ¢ TOPIOYUMH MU TOKCUYHBIMU
BEIIIECTBAMH, JTAOOPATOPHBIM 000PYTIOBAHHUEM.

1.3 Kosim4ecTBO 4acOB HA OCBOEHHE NMPOTPAMMBbI Y4€OHOM TUCUUIJIMHBI:
MaKCUMaJIbHOU y4eOHOM Harpy3ku oOyuatomierocs 112 yacos, B ToM 4ucIe:
00s13aTeIbHON ayAUTOPHOMN yueOHOM Harpy3ku oOydaromerocst 112 gacos;
TEOpPETUIECKHX 3aHATUH 86 Jacos,;

MPAKTUYECKUX 3aHATHI 26 JacoB.



2 CTPYKTYPA U COAEPXKAHUE YYESFHOU JUCITATLIAHBI

2.1 O0bem yyeOHOM AMCHMILVIMHBI U BUAbI Y4eOHOH padoThl

Buna yueOHoii padoThl O0bem B yacax
O06bemM 00pa3oBaTeIbHON MPOrpaMMbl 112
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHne 86
IPAKTUYECKHE 3aHSTHS 16
71a00paTOPHBIE 3aHATHS 10

Hpomeafcymoqnaﬂ ammecmauus 6 ¢0pM€ IK3aAmeHA




2.2 TemaTn4yeckui 1iaH U coaepxxkanue yueOHou nucuuniannbl OY 1.08 Xumus

HaumeHoBaHue pa3nesioB n O0Bbem
Tem Copaep:xanue y4eOHOro MaTepraJia H (hOPMbI OPraHU3ALNH eI TeJLHOCTH 00yYAI0IIHXCH qacoB
1 2 3
Pa3gen 1. O0uiast 1 HeopraHuyeckasi XMMHS 66
Tema 1.1 Conep:xanue yue0OHOro MaTepuasa
OCHOBHBIE TIOHATHS U 3AKOHBI 1 BBegenne. HayuHble MeToAbl MO3HAHUS BELIECTB U XUMHUYECKHX sBJICHUU. Poib 3KcnepuMeHTa W TEOpUHM B XHUMUHU.
XUMHUH MonenupoBaHre XAMHYECKUX IPOILECCOB. 3HadeHWe XUMHUHM Tpu ocBoeHum npodeccuit CIIO m cmenmamsHOcTeit CIIO
TEXHUYECKOTO MPOGUI POoPeCCHOHATHHOTO 00pa30BaHus.
2 | OcHoBHble MOHATHSI XuMHH. BemiectBo. AToM. Monekyna. XUMHYECKUH diieMeHT. AtoTporus. [IpocTeie U CIIOKHBIC 4
BerecTBa. KauecTBEHHBIN U KOIMYECTBEHHBIN COCTAB BEMIECTB. XUMHUUECKUE 3HAKH U (hopMyisl. OTHOCUTEIBHBIC aTOMHAs
1 MOJICKYIIsIpHast Macchl. KomdecTBo BemecTsa.
3 | OcHoBHbIe 3aKO0HBI XUMHH. CTeXHOMeTpHA. 3aKOH COXPAaHEHHUS MacChl BEIIECTB. 3aKOH MOCTOSHCTBAa COCTaBa BEIICCTB
MOJICKYJISIPHOH CTPYKTYpBl. 3aKOH ABOTaJpo U CISACTBUS U3 HETO.
4 IIpakTuueckoe 3ansaTue Nel Pemenue 3anad mo teme « OCHOBHBIE TIOHSTHUS M 3aKOHBI XUMHM)) 2
Conep:xanue yueOHOro MaTepuajia
Tema 1.2 v "
Tepuomuueckuii 3akon u 1 Iepuonnuecknii 3akon 1. U. Menaeneea. Otkpoitue Jl. 1. MenneneeBbm I[lepuoaudeckoro 3akonHa. I[lepuonndeckuit
Hepuonmueckas cucTema 3akoH B (opmymupoke J[. U. MenneneeBa. Ilepmoamdeckas Ia6nnua XUMHYECKHX OJIIEMEHTOB — rpadudeckoe
- oToOpakeHHe TepruoauIecKoro 3akoHa. CTpykTypa NMEepHOAMYECKOH TaONWIBL: MepHoIbl (Maible M OONBINHE), TPYIIIBI
(rmaBHas ¥ MOOOYHA).
ajiemenToB [I. U. MeHnaesieeBa — —
i cTpoeHHe aToMa 2 | Crpoenne atoma u [lepnoguyeckuii 3axon JI. . MenneneeBa. AToM — citoxHast yactuma. Snpo (IIpOTOHBI U HEUTPOHEI) .
U 3JIEKTpOHHAs 000709Ka. V30Tombl. CTpOoCHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MAIIBIX TeproAoB. OcoOeHHOCTH
CTPOCHHUS HJIEKTPOHHBIX O00OJOYEK ATOMOB OJIIEMEHTOB OOJBIINX IEPHOAOB (MIEPEXOMHBIX 3JIeMeHTOB). I[loHsTHE 00
opbutansax. s-, p- u d-opOuramu. ODNEKTpOHHBIE KOH(MUTYpaIlMM aTOMOB XHMHYECKUX dJeMeHTOB. CoBpeMeHHas
tdopmynmpoBka Ilepuonmueckoro 3akona. 3HadeHne [lepmommdeckoro 3akoHa u llepHogmdecKod CHCTEMBI XMMHUYECKHX
anemeHToB Jl. 1. MenzeneeBa /i pa3BUTUS HAYKU U IOHUMAHUS XUMUYECKOU KAPTUHBI MUPA.
3 | OpakTuueckoe 3ansaTHe Ne 2. MonenupoBanue noctpoeHust [lepnoaudaeckoi TaOIUIBI XUMIYECKHUX JIEMEHTOB 1
Tema 1.3 Conep:xanue yued0HOro MaTepuaja
Crpoenue BemecTsa 1 | Uonnasi xumudeckasi cBsi3b. KaTHOHBI, UX OOpa3oBaHHME W3 aTOMOB B pe3yJbTaTe MpOIECcCa OKHCICHUSA. AHHOHBI, UX
0o0pa3oBaHKe U3 aTOMOB B pe3yJIbTaTe Mpolecca BOCCTaHOBJICHHs. MlOHHas CBS3b Kak CBS3b MEXIY KaTHOHaMH M aHUOHAMHU 6

3a CYeT AJIEKTPOCTATHUECKOTo MpHTshKeHus. Kiaccudukamms MOHOB: MO COCTaBY, 3HAKY 3apsAfa, HAIMYHMIO THIPATHOU
o0onouku. oHHBIE KprcTaITIYecKue penteTki. CBOICTBA BEMIECTB ¢ HOHHBIM THUIIOM KPHCTAIIMYECKON PEIIeTKH.




2 | KoBajleHTHasi XHMH4YecKasi CBA3b. MexaHnu3M 00pa30BaHus KOBAJICHTHOMN CBsI3U (OOMEHHBIN M IOHOPHO-aKIICIITOPHBII).
DNeKTPOOTpULIaTENbHOCTh. KOBaeHTHBIE MOJSIPHAS U HEMOJsIpHAst CBsI3u. KpaTHOCTh KOBaJIGHTHOU CBs3U. MOJIEKYJISIpHbIE U
ATOMHBIE KPUCTAJUTMIECKHE pereTkn. CBOWCTBA BEMIECTB C MOJICKYISIPHBIMH U aTOMHBIMH KPHCTAJUTMYECKAMH PEIISTKAMH.
3 | Merananyeckasi cBfi3b.MeTaummueckass KpUCTAUTMUECKasl PEIIeTKa M MeTaJUIMdecKas XUMHYecKasi CBiI3b. Du3muecKue
CBOICTBA METAJIJIOB.
4 | ArperaTHble COCTOSIHHSI BEeLIeCTB U BOJOPOAHAs CBA3b. TBepoe, )KUAKOE U Ta3000pa3Hoe coCcTOsSHUS BemecTB. [lepexon
BEIIECTBA U3 OJTHOTO arperaTHOTO COCTOSTHHSA B ipyroe. BomopoaHas cBs3b.
5 Yucrele BemecTBa U cMecH. [loasTre o cmecn BemecTB. ['oMoreHHsIe U reTeporennsie cmecu. CocTaB cMeceii: 00beMHas 1
MaccoBasi I0JIM KOMIOHEHTOB CMECH, MacCcOBas JIOJISl IIPUMeceH.
6 | Jucnepcusie cuctembl. [loraTie o mucmepcHoil cucteme. JucmepcHas daza m mucrnepcuoHHas cpexa. Kiaccubukarms
TICTICPCHBIX cHCTeM. [IOHATHE 0 KOJUIOWAHBIX CHCTEMaX.
7 | JladopaTtopHasi padora Nel CBoiicTBa TUCTIEPCHBIX CHCTEM.
Tema 1.4 Conep:xanue yue0OHOro MaTepuajia
Bona. PacTBopbl.
JmeKTponHTHYECKS 1 Bonxa. PacrBopnl. PacTtBopenme. Bojga kak pacTBOpUTEIb. PaCTBopHM(iCTL BellecTB. HachllmeHHbIe, HEHACHIILICHHBIE,
T — TIEPECHIIIEHHBIE PACTBOPEI. 3aBHCUMOCTh PACTBOPUMOCTH T'a30B, KUAKOCTEH M TBEPIBIX BEIICCTB OT PA3IMYHBIX (PaKTOPOB.
MaccoBasi 1oJisl paCTBOPEHHOTO BEIIECTBA.
2 | DJaeKTpoJHTHYECKAST AUCCONMANMA. DICKTPOIUTHI M HEIJICKTPOHUTHL. DJICKTPOIUTHUYECKAs TUCCOIHMANA. MeXaHU3MBI
SJEKTPOIUTUICCKON IUCCONMAIM Ui BEHIECTB C PA3IMYHBIME THUIIAMHA XUMHUYECKOW CBs3W. [wWapaTHpoBaHHBIE U
HETUApPATHPOBaHHBIE HOHBL. CTENEeHb 3JEKTPONUTHYCCKON mucconmanud. CHIbHBIE W cia0ble 3JeKTpOIuTh.. OCHOBHEBIC
TIOJIOKCHHUS TEOPUH STCKTPOIUTHICCKOHN Tuccoranii. KHCIoThl, OCHOBAHUSI M COJH KaK AJIEKTPOJIHTHL
3 | Hpakruueckoe 3ansaTue Ne 3Penrenue 3amau no treme «PacTBops»
Tema 1.5 Coaep:xanue yueOHOro MaTepuaja
Kaaccudpukanus 1 | Kuciaorsl U ux cBoiicrBa. KHCIOTBI Kak 3JIEKTPONUTH, UX KIACCH(UKALUSA MO Pa3IMYHBIM NpH3HAKaM. XUMHUYECKHUE
HeOpraHM4ecKuX coeJUHeHU u CBOWCTBA KHCIIOT B CBETE TCOPHHU DIICKTPOIUTHUECKON qrccormanii. OCoOOCHHOCTH B3aNMOICHCTBHS KOHIICHTPUPOBAHHOMN
HUX CBOMCTBA CEpHOI ¥ a30THOH KHUCIIOT ¢ MeTauTaMi. OCHOBHBIE CIIOCOOBI TIOTYYEHUS KHCIIOT.
2 | OcHoBaHus U uX cBoiicTBa. OCHOBaHMS KaK JIEKTPOJIHTHI, HX KIacCH(UKAIUA M0 Pa3IMYHBIM MMPH3HAKaM. XAMHUYECKUE
CBOWCTBa OCHOBAaHUI B CBETE TEOPHH AJIEKTPOIUTHICCKON TUCCOIanni. Pa3mokeHre HepacTBOPHUMBIX B BOJIE OCHOBaHH.
OCHOBHBIE CIIOCOOBI ITOTYYCHUSI OCHOBaHHI.
3 | Coau un ux cBoiicrBa. Coin kKak 1eKTpotuThl. CONM CpeHUE, KUCIBIE U OCHOBHBIC. X UMHUYCCKHE CBOICTBA COJICH B CBETE
TEOPUH IEKTPOIUTHUECKON auccormaryi. CrocoOsl momydeHus coyieil. ['maponus comien.
4 | Oxcuasl m ux cBoiicTBa. ConeoOpasyromue u HecosieoOpasyromue okcuabl. OCHOBHBIC, aM()OTEpPHBIC U KUCIOTHBIC
OKCH[IBI. 3aBHCHMOCTh XapaKTepa OKCHIA OT CTEICHH OKHCJICHHS 00pa3yromero ero Mmeramia. XMMHAYECKHE CBOMCTBa
okcuoB. [TomyueHnne OKCHIOB.
5 | IlpakTuyeckoe 3ansaTHe Ne 4 CocTaBiieHHE MOJIEKYJISIPHBIX, ITOJTHBIX U COKPALICHHBIX HOHHBIX YPaBHEHUH
6 | JlabopaTropHnasi pa6ora Ne 2 VccienoBaHue CBOMCTB KHCIIOT, COJICH M OCHOBaHHA
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Tema 1.6

Conep:xanue yueOHOro MaTepuasa

XHuMHYecKHe peakiuu 1 | Knaccupukanust XUMMHYeCKHX peaknmii. Peakuuu coennHeHus, pasioxKeHHs, 3aMmeleHus, ooOMeHa. Karamuruueckue
peakuuu. OOpaTMble W HeoOpaTHMMble peaklUH. ['OMOTeHHbIE U TETEPOTreHHBIE pEaKUUH. JK30TEPMUYECKHE U
SHAOTEPMHIYECKHUE peaknnu. TemmoBoii 3hdhekT XuMuuecknx peakunii. TepMoXuMUIecKre ypaBHEHHS. 4
2 | OKHCINTEeNBHO-BOCCTAHOBUTE/IbHBIE peakuun. CteneHp okuciaeHust. OKUCIUTENb U BOCCTaHOBJIEHHE. BoccTaHoBUTED 1
okucieHne. MeTos1 311eKTpOHHOTO OanaHca JUIs COCTABICHHS YPABHEHNH OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKINI.
3 | Cxopocth XuMMHYecKHX peakuuii. IToHATHE O CKOPOCTH XMMHYECKHX pEaKkIui. 3aBUCHMOCTh CKOPOCTH XHMHUYECKHX
peakuuii OT pa3MyYHBIX (AaKTOPOB: TPHPOABI PEArHPYIOLUIMX BEIIECTB, MX KOHLEHTPALMH, TEMIIEPaTypbl, MOBEPXHOCTH
CONIPUKOCHOBEHUS U UCIIOJIb30BaHMsI KATAIN3aTOPOB. 4
4 | O6parumMocTh XMMUYecKnX peakumii. OOpaTiMble U HeoOpaTUMbIe peakiyuu. XHUMHUYECKOe PaBHOBECHE U CHOCOOBI €ro
CMEICHHUS.
5 | HpakTuueckoe 3ansaTHe Ne 5/3yuenne GpakTopoB, BIUSIONINX HA CKOPOCTh XUMUYECKON peaKkluu 2
Tema 1.7 Coaep:xkanue yueOHOro MaTepuaja
MeTaJliibl 1 HeMeTAIbI 1 | Mertamuibl. OcOOEHHOCTH CTPOSHHMSI aTOMOB M KpUcTaiuioB. Pusnyeckue cBoiicTBa MeTauioB. Kitaccudukanms MeTaioB 1o
pa3NUYHBIM TpU3HaKaM. XHMHYECKHE CBOIICTBa METAJUIOB. DJIEKTPOXUMMYECKHH psAn HampspkeHHM mertamios. OOmue
CHOCOOBI OTY4YEHHUS METAJIIOB. 8
2 | Hemeranapl. OCOOGHHOCTH CTPOEHHSI aTOMOB. HemeTauibl — npocThie BelecTBa. 3aBUCUMOCTh CBOMCTB T'aJlOr€HOB OT MX
MOJIOXKEHHUSA B Iepuoguueckoi cucreme. OKUCIUTENbHBIE U BOCCTAHOBUTEIIBHbBIE CBOMCTBA HEMETANJIOB B 3aBUCUMOCTH OT UX
TIOJIO’KEHHUS B PSILY DIIEKTPOOTPUIIATEILHOCTH.
3 | JladopaTropHasi padora Ne 3 [ToryueHue, coOupaHue U pacrio3HaBaHUE Ta30B. 1
4 | MpakTuyeckoe 3anaTHE Ne 6 PerreHne sKCiepiMeHTAIBHBIX 3a1a49 10 TeMe «MeTautbl. Hemetammsy 2
Pasznen 2 Oprannyeckasi XuMHs 46
Tema 2.1 Copep:xaHue yueOHOI0 MaTepHaJia
OcHOBHbIE NOHATHS 1 | Ipenmer opranmyeckoii xumuM. IIpuposaHsle, UCKYCCTBEHHBIE M CHHTETHYECKHE OpraHuueckue BemecTBa. CpaBHEHME
OpPraHMYecKoi XMMHUM H OpPraHUYECKUX BEIIECTB C HEOPTAHMYECKUMH.
TeopHsi CTPOEHHUsI BanenTHOCTh. XUMHUYECKOE CTPOCHHUE KAK MOPSAAOK COCMHEHUS aTOMOB B MOJIEKYJIBI [T0 BaJICHTHOCTH.
OpPraHU4YeCKUX COeIMHEeHU
2 | Teopusi crpoeHusi opraHmyecknx coegnHeHuid A. M. ByriaepoBa. OCHOBHBIE NOJIOKEHHS TEOPHH XUMHUYECKOTO
crpoenusi. izomepust u n3omepbl. XUMHUECKHe (POPMYJIbI M MOJIEIH MOJIEKYJI B OPraHMYEeCKOW XUMHHU. 9
3 | Knaccnpuxanus opranmyecknx BemiecTB. Kiaccupukanus BeIIECTB MO CTPOCHUIO YIIIEPOIHOTO CKEJIETa W HAJIMUYHIO
(yHKIIMOHANBHBIX TpyHI. ['oMosorn u romonorus. Hauana Homenkmnatypsr [UPAC.
4 | Knaccudukanusi peaknmii B opraHmyeckoil xumuu. Peakumym mnpucoeanHeHus: (THAPUPOBAHUS, TajlOr€HHUPOBAHMUS,
THJpOTaJIOreHUPOBaHMS, TUIpaTanuy). Peakiyu oTmenienus (1ernapupoBaHus, JeTHIPOralIoreHUPOBAHYS, IETUAPATALHN).
Peaxuuu 3amerenus. Peakuuu usomepusanuu.
5 | lpakTuuyeckoe 3ansaTue Ne 7 M3rotoBnenne Moeneit MOJIEKYJl OPTaHMYECKUX BEIIECTB. 1
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Tema 2.2
Yriesoaopoas! u X
NPUPOAHBIEC HCTOYHHKH

Conep:xanue yueOHOro MaTepuasa

1

Aukanbl. Homenkaarypa IUPAC. AnkaHbl: TOMOJOTHYECKHH psll, U30MEpUsS M HOMEHKJATypa ajikaHOB. XUMHUYECKUE
CBOICTBa ajJKaHOB (METaHa, 3TaHa): FOpEHHe, 3aMelIeHHe, Pa3JioKeHue, AeruapupoBanue. [I[pumeHenne alkaHoB Ha OCHOBE
CBOICTB.

AJIKeHbI. DTHICH, €ro NOIy4YeHHe (JeTHAPUPOBAHMEM 3TaHA, NETONMMEpU3allieil MoMMAITHICH). [ oMOoTHYecKuin psia,
M30Mepusl, HOMEHKJIATypa aJKeHOB. XHMHUYECKHE CBOWCTBA ITHJICHA: TOPEHHE, KAUECTBEHHBIC peakinu (0OeciBednBaHIE
OGpOMHOI1 BOJIBI M PACTBOpA IEPMaHraHaTa KaJlus), THAPATALs, TTouMepr3atist. [I[prMeHeHne sTuneHa Ha OCHOBE CBOWCTB.

Juensl u kayuyyku. [loHATHE O IMEHaX Kak YIJICBOAOPOJAX C JIBYMS OBOMHBIMU CBA3AMH. COIpSIKEHHBIC ANCHEIL.
Xumndeckue cBoicTBa Oyranuena-1,3 W um3ompeHa: oOecruBeurBaHMe OpPOMHOW BOABI M IMOJMMEpHU3alUs B Kay4dyKH.
HatypanbHblil 1 cUHTEeTHYECKHE Kayuyku. Pesuna.

AaxkuHbl. AnetnieH. XUMHYECKHE CBOMCTBA alleTWIEHA: FOpeHHe, oOeclBEUMBAHWE OPOMHOWM BOJBI, NPUCOCTUHEHHN
XJIOpOBOZOPOAA U ruaparanus. [IpuMeneHre aneTuiesa Ha OCHOBE CBOMCTB. MeskkiiaccoBast U30MEPUS C aJIKaIueHaMU.

ApOMaanecxne yriiesoaopoabl. Benzon. Xwumudeckwe cBoicTBa OcH30:a: TropeHue, pceaknuunu 3aMCHICHUA
(FaJ'IOFCHI/IPOBaHI/Ie, HI/ITpOBaHI/Ie). HpI/IMeHCHI/IC OcH30/1a HA OCHOBE CBOMCTB.

IpupoaHble HCTOYHUKH YIJIeBOAOPOAOB. [IpupoHbIii Ta3: cocTaB, IPUMEHEHUE B KauecTBe TorutuBa. Hedrsb.
Cocras u iepepabotka HeTu. [Ileperonka Hedptu. HedTenmpomyKTeI.

IpakTuyeckoe 3anaTue Ne§ O3HaKOMIICHHE C KOJUIEKIIHEH 00pa3oB HEPTH U MPOAYKTOB ee mepepaborku. O3HaAKOMIICHHE
C KOJUIEKLIMeH KayuyKoB U 00pa3LiaMy H3/eJIUi U3 PE3HHBL

IIpakTnyeckoe 3anaTue Ne9 [IpupoHble HCTOYHUKH YTIIEBOJIOPOJIOB.

Tema 2.3
Kucsiopoaconep:kamue
OpraHuvecKHne coeIuHEeHUS

Copep:xaHue yueOHOr0 MaTepHaJia

Cnuptbl. llomydenue »>TaHonma Opo>KeHHEM TJIIOKO3bl M THJIparanued dSTwieHa. [ MIApOKCWIBHAs Tpymma Kak
¢yakunonanbHag. [IoHATHE O HpemenbHBIX OJHOATOMHBIX CIHMPTax. XHMMHUYECKHE CBONCTBAa 3TaHONA: B3aMMOJECTBHE C
HaTpueM, oOpa3oBaHHE MPOCTHIX M CIOXKHBIX 3(HPOB, OKUCIECHHE B anbierui. [IpuMeHeHne 3TaHOJla Ha OCHOBE CBOICTB.
AJNKOroam3M, ero MociaeJCTBUS Ul OPraHu3Ma 4eJoBeKa U NpeayIpeKacHHeE.

I'munepuH Kak MpeCTaBUTENh MHOTOATOMHBIX CITUPTOB. KadecTBeHHas peakuus Ha MHOTOATOMHBIE CIUPTHL. IIpumeHeHue
TTTUIEPHHA.

Denoubl. Duznueckue U XUMUIECKHE CBOMCTBA GeHoa. B3auMHoe BiMsIHEE aTOMOB B MOJIeKyJie ()eHOJIa: B3auMOIeHCTBUE
C TUAPOKCHJIOM HATPHS U a30THOM Kuciotoi. [IpuMeHeHne (eHoia Ha OCHOBE CBOMCTB.

AJII)}IEFPI}II)I. ITousarue 06 aJipcerujaax. AJ'H:)IGFI/I,Z[H&S[ I'pyina Kak (byHKLII/IOHaJ'H)HaSI. (DOpMaJ'IL,HCFI/I,H H €ro CBOMCTBa:
OKHUCJICHUEC B COOTBCTCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJICHHC B COOTBGTCTByIOIIII/Iﬁ CIIUPT. HOJIy‘lCHI/Ie aJIbICTH10B
OKHUCJICHUCM COOTBCTCTBYIOINX CITMPTOB. HpI/IMCHCHI/IG q)OpMaJIB,Z[eFI/I,Z[a Ha OCHOBE €r0 CBOMCTB.

KapGonoBbie kucaorel. IloHstme o KkapOOHOBBIX kucinorax. KapOokcumnbHast rpynna Kak —(YHKIHMOHAJIbHas.
T'omonoruuecknii psiji IpeAeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. [lomydyeHne KapOOHOBBIX KHCIIOT OKHCIIEHHEM
IBAETUAO0B. XMMHUYECKHE CBOMCTBA YKCYCHOW KHCJIOTBHI: OOIIME CBOICTBA C MUHEPAJIHHBIMH KHCIIOTAaMH M pPEaKIus
srepuduranuu. [IpuMeHeHHe YKCYCHOH KHCIOTHI Ha OCHOBE CBOMCTB. BrIcmme J>XKHMpHBIE KHCIOTHI Ha TIpUMeEpe
MaJbMUTUHOBOW U CTEAPUHOBOIA.
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Caoxusble 3¢pupsl u xupbl. [lomydenue ciioxHbix 3¢upoB peakiueil srepuukannu. CioxHble d3GUPBI B NPUPOIE, UX
3HaveHue. [IpuMeHeHne CI0KHBIX 3(UPOB Ha OCHOBE CBOMCTB.

XKups! kak cnoxssle 3¢upsl. Knaccnpukanus >xupoB. XMMHUYECKHE CBOHCTBA )KUPOB: TMAPOIN3 U THAPHPOBAHUE SKUIKUX 2
’kupoB. [IpuMeHeHne )xMpoB Ha OCHOBE CBOMCTB. MbLia.
6 | YraeBoabl. YriieBoabl, UX KilacCU(HUKALUs: MOHOCaxapHu bl (TIII0K03a, PPYyKTO3a), Iucaxapuasl (caxapo3a) 1 MoIucaxapyIbl
(xpaxman u 1emoso3a). ['oK03a — BEIIECTBO C JBOWCTBEHHOH (QyHKIMEH — anpJeruiocnupT. XMMUYECKHE CBOWCTBA
TJIIOKO3BI: OKHCIICHNE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBIIEHHE B COPOUT, cinpToBOE OpoxeHue. [IpuMeHeHne rItoKo3bl Ha 2
OCHOBE CBOWMCTB. 3Hau€HHE YIJIEBOJOB B JKMBOI NMPHPOIE W XU3HM deJoBeKa. [IoHATHE O peaknusixX MOJUKOHACHCANH U
THIPOJIN3a Ha IPUMEPE B3aNMOIIPEBPAIICHUN: TIIFOK03a < MOJIHCaxapul.
7 | JlabopaTopHas pabdora Ne 4: XyMuueckue CBOHCTBA CIIUPTOB U (eHOJOB. PacTBOpeHne IiiULeprHa B BOAE M PEAKIHs C
rugpokcunom mean (II).. 1
8 | JlabopaTopHasi padora Ne 5. Xumuuecknue cBOMCTBA MPEACIBEHBIX U HETIPEACIbHBIX KAPOOHOBBIX KHCIIOT. 2
9 | JlabopaTopHasi padora Ne 6: OTHOIICHHE KUPOB K BOAE U OPTaHMYECKIM PacTBOPUTEISIM. [l0Ka3aTeIbCTBO HETIPEIEITHBHOTO 1
XapakxTepa >KHpOB.
10 | JlaGoparopuasi paGora Ne 7: BzaumojeilicTBHe TJIOKO3bI U caxapo3bl ¢ ruapokcugom menau (I11). Kauecrennas 1
peaxiys Ha Kpaxmail
Tema 2.4 Conep:xanue yue0OHOro MaTepuasa
A3zoTcojepaaniue 1 | Amunbl. ITonstue 00 amunax. AnudaTuyecKue aMUHBI, UX KIaCCU(UKALMA U HOMEHKIATYpa. AHHIMH KaK OPraHUYeCKOe 2
OpraHnYeCKne COCANHEHUs!. ocHoBanue. [TonyyeHnure aHuIMHA U3 HUTPoOeH3oa. IIpuMeHeHre aHUIIMHA HAa OCHOBE CBOMCTB.
IHonumepsl
2 | AMHHOKHCJIOTBI. AMHHOKHCIOTHI Kak amdorepHble AU(GYHKIHOHAIBHBIE OPraHMYECKUE COCOUHEHHs. XHMHUYECKHE
CBOMCTBAa aMHHOKHCIIOT: B3aMMOJEHCTBHE C INEJI0YaMH, KHCIOTAaMH M JpPYyT C APYyroM (peakius HOJHKOHICHCAINH).
[lenTuanas cBsA3b U nonunentuabl. [IpuMeHeHne aMHMHOKHUCIIOT HA OCHOBE CBOMCTB. 2
3 | beaku. IlepBuuHas, BTOpUYHAs, TPETUYHAS CTPYKTYpbl OENKOB. XMMHUYECKUE CBOWCTBa OEIIKOB: IOpEHHE, JICHATYpAaIHs,
THAPOJIN3, LIBETHBIE peakiuu. buonorndeckue ¢pyHkiun OenkoB. benkn u nonucaxapuisl Kak OHOMOINMEDDI.
4 | IImactmacenl. [lomydeHne TONMMMEpPOB peakiyed MOJUMEpPH3alMd U IOJNMKOHAEHCANWH. TepMOIUIaCTHYHBIE W
TepMOpeaKTHBHbIE ITacTMacchl. IIpeacraBuTeny nmiactmace. 1
5 | BoJsiokHa, ux kjaaccuuxanus. [lonydenre BonokoH. OTeabHbIE TPEACTABUTENN XUMUYECKUX BOJIOKOH.
6 | JlabopaTtopHasi pa6ora Ne 8 Xumuueckue cBOHCTBa OSIIKOB. 1
8 | pakTuueckoe 3ansaTHe Nel() Pemenue skciepuMeHTaIbHBIX 33a4 HA MICHTH(UKAIIMIO OPraHWYECKUX COEMHEHHH. 2
Ilpomescymounan ammecmayus 8 hopme IK3amena
Bcero 112
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3. YCJOBUS PEAJIM3AIIAU ITIPOTPAMMBI YYEBHOM JJUCHUILIAHBI

B nmensx peanmsanyy KOMIIETEHTHOCTHOTO MOAXOAA INPU M3YYEHUU JUCLUTIIMHBI
OV]1.08 XuMus UCIONB3YIOTCS aKTUBHBIE M MHTEPAKTUBHBIC ()OPMBI MPOBEJCHUS 3aHATHI
(MyJIpTUMeEIUA-TIPE3eHTALMU, IPOCMOTP U  OOCYXJeHHEe BHUICO(UIbMOB, AHAIU3
KOHKPETHBIX CUTyallui (KeHC-METON), IEJIOBBIE UIPHI).

IIpumenenre Ha y4yeOHOM 3aHATMM MHTEPAKTUBHBIX (OpM paboThI, CTUMYIHPYET
MO3HABATENbHYI0 MOTHBALMIO  OOYYaIOUIMXCS, TIOMOTaeT MOIJepkKaTh MOTHUBAIUIO
0o0y4arolMXcsi K HOJIYYEHUIO 3HAHUM, HaJTaXUBAHUIO IO3UTUBHBIX MEKIMYHOCTHBIX
OTHOINICHUH, TIOMOTAET YCTAHOBJICHHIO TOOpoXkenarensHoi armMocdepbl. UHUIIMUpOBaHUE U
HOJJIEP’KKA MCCIIE0BAaTENIbCKON JIeATEIbHOCTH OOy4arolMXCs B paMKax pealu3alud UMHU
WHJUBHIYAJIBHBIX M TPYNIOBBIX HCCIENOBATEIBCKUX IIPOCKTOB, JaeT BO3MOXHOCTh
npUoOpeCTH HaBBIK CaMOCTOATENIBHOTO pPEIIEHHs] MPOOJeMbl, HAaBbIK T€HEPUPOBAHUA U
oopmieHnsT COOCTBEHHBIX HJEH, HABBIK YBAXUTEIHHOTO OTHOIICHHUS K UYXKUM HJIESIM,
HaBBIK ITyOJMYHOIO BBICTYIUIEHHUS Iepel ayAUTOpUeH, apryMEHTUPOBaHHUsS U OTCTaUBaHUS
CBOEHU TOYKH 3PECHMUS.

JUis TO3UTUBHOTO BOCHPHUATHA OOydaromumucs TpeOOBaHUM NpenoaaBaTes,
NPUBJICYCHUSI WX BHUMAHHUS K OOCY)KIaeMOW Ha 3aHATHM WH(POPMAIUU, aKTUBU3ALUHU HX
[IO3HABATENIbHON JIEATEJIbBHOCTH Ha YYEOHBIX 3aHATUSAX MEXIy [pernojaBareiieM M|
00y4aroNIMMKCS YCTaHABJIUBAIOTCS JOBEPUTENIbHBIE OTHOLLIEHUSI.

Ha y4yeOHOM 3aHSATHH COOJIOMAIOTCS OOLIETPUHSATHIE HOPMBI MOBEICHHS, MPAaBHIIA

oOmIeHus co cTapuMu (TpenogaBareIeM) U CBepCTHUKAaMU (00y4aroluMuUCs), TPUHIUIIBI
y4eOHOI TUCIMIUIMHBI U CAMOOPTaHU3aIUH.

3.1 Tpe6oBaHUsI K MUHUMAJILHOMY MaTepHUAJbLHO-TEXHUYECKOMY O0ecrneyeHn o

Peanu3arus nporpaMMbl yaeOHOW TUCIMIUIMHBI 0OecriedeHa y4eOHbIM KaOWHETOM
XUMHH, OCHAIEHHBIM CIIEAYIOIINM 000PYI0OBaHUEM:

[lepedyenp yueOHO-HATIISAHBIX TTOCOOMI:

JleMoHCTpaliMoOHHbIe TaONHIBl «XuMHUs», Ta0mumpbl: «Tabmuna MeHnaeneeBay,
«Tabnuua pacTBOPUMOCTH.

VYuebHas Mebesb: CTOJbI, CTYIIbS, I0CKa MEJIOBas.

[TK, mynsTUMenuiiHOE 000pYI0BaHUE:!

Komnbrorep ¢ BbixogoM B HMuHTepHer - 1 mT. MyJabTUMeaua MPOEKTOP
(TIepeHOCHOI1), SKpaH MPOESKIIMOHHBIHN (MIEPEHOCHOM ), BUPTyaJIbHBIE J1a00OpaTOpPHBIE padOTHI.

JIMeH3nOHHOE MTPOrpaMMHOE 0OecTieueHHe:

JUIEH3MOHHOE IPOrpaMMHOE oOecrieueHue OOLIEro M CHENUaTbHOIO Ha3HAYEHUS
(Microsoft Windows (J{loroBop Ne7810 ot 14.09.2021 no 13.09.2022), Microsoft Office
Professional Plus (JJorosop Ne7810 ot 14.09.2021 mo 13.09.2022), Zoom (CobojHO-
pacnpoctpansiemoe [10).

3.2. UugopmanuoHHOE o0ecnedeHre peau3alu NPorpaMmal
Jlnis peannzanuu nporpaMmbl Y4eOHON JUCIUIUIMHBI ONOIMOTEeUHbIH (HOHI UMeeT
nevyaTHbIe U MHPOPMAIIMOHHBIE PECYPCHI.

3.2.1 OCHOBHBIC HCTOYHUKM:

1. AndunorenoBa, 1. B. Xwumus : y4eOHHK W MPAKTHUKyM JJIsi CPEIHETO
npodeccuonansHoro oopasopanus / M. B. Audunorenona, A. B. babkos, B. A. [TonkoB. —
2-¢ m3a., uchnp. u jgon. — MockBa : W3marenbctBo IOpaiir, 2022. — 291 c¢. —
(ITpoeccuonansroe obpazobanue). — ISBN 978-5-534-11719-6. — TekcT : 351eKTpOHHBII
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/I Obpa3oBarenpHas miaardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/491735
(mara obpamenus: 31.08.2022).

2. Huxwutmna, H. I'. OOmas u Heopranuyeckas xumusi. B 2 u. Yacrtp 1.
Teoperndeckne OCHOBBI : YYEOHMK M TIPAKTHKYM JUIS CPEIHETO0 MPOQECCHOHATBHOTO
obpazoBanus / H. I'. Hukutuna, B. U. I'pebenpkoBa. — 2-e¢ u3n., mepepad. u jgom. —
Mocksa : U3narensctBo HOpaiit, 2022. — 211 ¢. — (IIpodeccnonanpHoe oOpa3oBaHue). —
ISBN 978-5-534-03676-3. — Tekcr : anmekrponnbsiii // OOpasoBarenbHas matdopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/492708 (nara obpamenus: 31.08.2022).

3. Hukuruna, H. I'. OOmas u Heopranuyeckass xumus B 2 4. Yactp 2. Xumus
AJIEMEHTOB : Y4eOHUK U TIPAKTUKYM JUIsI CpeIHEro mpodeccuoHanbHoro oopazosanwus / H. I

Hukutuna, B. U. I'pebenpkoBa. — 2-¢ u3j., nepepad. u pom. — Mocksa : M3maTenbeTBo
IOpaiir, 2022. — 322 c. — (Ilpodeccuonansroe obpazopanue). — ISBN 978-5-534-03677-
0. — Texkct : snextpoHHb // OOpa3oBarenbHas muatdopma FOpaiit [caiiT]. — URL:

https://urait.ru/bcode/492709 (nara obpamenus: 31.08.2022).

4. Kuszes, [I. A. Heopranuueckass xumust st arpapueB. B 2 u. Yacts 2.
XuMUS AJIEMEHTOB : y4eOHUK JJIsl cpeaHero mnpodeccuoHanbHOro obOpasoBanusi / JI. A.
Kuszes, C. H. Cmapobirun. — 5-e usf., nepepad. u gomn. — Mocksa : U3narensctBo KOpaiit,
2020. — 357 ¢. — (Ilpodeccuonansuoe obpazoanue). — ISBN 978-5-534-11743-1. —
Texct : onextpoHHbld // OOpaszoBarenbHas 1uiargopma IFOpaiit [caiit]. — URL:
https://urait.ru/bcode/452266 (nara oopamenus: 31.08.2022).

3.2.2 JlonmoJHUTEJIbHbIE HCTOUYHHKH

1. Epoxun }0. M. Xumusa s npodeccuii M CrenuallbHOCTEH TEXHUYECKOTO M
ecTecTBeHHO-Hay4yHoro npoduieit / FO. M. EpoxuH - 4-e u3zn., crep. — Mocksa : Akagemus,
2017. - 496 c. — TekcT : HEMOCPEACTBEHHBIH.

2. OV]I.08 Xumus : METOAMYCCKHE YKa3aHWsA [UIS MPAKTHUYCCKUX 3aHATHH 10
mucipmuinae OY1.08 Xumus it o0ydaronuxcsi M0 BCEM CICIUATBHOCTIM OYHOH (OPMBI
ob0yuenust yacte 1 / TUY ; coct. 'abapadpukosa JI. C. — 1 u3n., - Tromens : U3narenbckuii
uentp BUK, TNV, 2018 — 48 c. — TekcT : HEenocpeICTBEHHbIH.

3.2.3 IlpogeccnonajibHbIe 0a3bl JaHHBIX:

1. DnekTpoHHas OMOIMoTeKa yueOHBIX MaTeprasoB o xumui : [cait]. — URL :
http://www.chem.msu.su/rus/elibrary/http://www.chem.msu.su/rus/elibrary/ (mara
obpamenus: 14.06.2021). — TekcT : 31€KTPOHHBIM.

2. 3apyOexxHble U OTEYECTBEHHBIE KypHanbl : [caiit]. — URL

https://elibrary.ru/defaultx.asp Hayunasi snekrponnas Oubanoreka eLIBRARY.RU (nata
obparenus: 14.06.2021). — TekcT : 371€KTPOHHBIA.

3.24 DjeKTPOHHBIC U3JAHUA (3JTEKTPOHHBIC PECYPChI):

1.O0pa3oBarenbHbId CalT A MIKOJIBHUKOB «XuMmus» : [caiTt]. — URL @ www.
alhimikov. net (nata oopamenus: 14.06.2021). — TekcT : 37€KTPOHHBIH.

2.DnexTpoHHas 6ubaroTeka mo xumuu : [cait]. — URL : www. chem. msu. su (mxara
obpamienus: 14.06.2021). — TekcT : 3IEKTPOHHBIN.

3. DIeKTPpOHHBIHN KypHAT «XUMHKH U XuMus» : [cait]. — URL : www. chemistry-
chemists. com (mata o6pamenus: 14.06.2021). — TekCT : 3IEeKTPOHHBIH.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIIUIIJINHbI

PesyabTaTnl 00yueHus Kpurepun ouenku Metoasl
OLICHKHU
Ymenus:

[IpakTnyeckue
— JlaBaTh onpeneneHue u — Jlaet omnpeeneHue U onepupyer -
OIIEPUPOBATH CIEAYIOIIUMU CJIEAYIOUIMMU XUMUYECKUMU _ | naGopatopusie
XUMH1ECKUMH TOHATHAMMU:! MOHATHUSMH: BELIECTBO, XUMHYECKHHA paBoTHI 110
BEIIECTBO, XUMUYECKUI DJIEMEHT, | DJIEMEHT, aTOM, MOJIEKYJIa, Temam: 1.1,
aToM, MOJIEKYJIa, OTHOCUTEJIbHBIE | OTHOCHUTEJILHBIE aTOMHAs U 1.2,1.3.1.4,
aTOMHasi U MOJIEKYJISIpHAsi MacChl, | MOJIEKYJIApHas MacChl, MOH, 1.5, 1.6,1.7,
WOH, aJUIOTPOMNHUS, U30TOIIbI, QIIOTPONHSL, U30TOMBI, XUMHUYECKAs 21,22, 2.3,
XUMHYECKas CBA3b, CBSI3b, DJICKTPOOTPULIATEIBHOCTD, 24
JIEKTPOOTPHLIATENILHOCTD, BAJICHTHOCTh, CTETICHb OKHCIICHHUS,
BaJICHTHOCTH, CTETICHb OKHCJICHHS, | MOJIb, MOJISIPHAS Macca, MOJIAPHBII
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIH | 00beM ra3zo00pa3HbIX BELIECTB,
00beM ra3000pa3HBIX BEIIECTB, BEIIIECTBA MOJIEKYJISIPHOTO U
BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUH,
HEMOJIEKYJISIPHOTO CTPOCHHUS, PacTBOPBI, HIIEKTPOJIUT U
PacTBOPBI, IEKTPOIUT U HEBJICKTPOJIUT, FNEKTPOIUTHYECKAS
HEDJIEKTPOJIUT, JIVICCOIMALINS, OKUCIIUTEINb U
AJIEKTPOJIMTUYECKAs JUCCOLUAIMS, | BOCCTAHOBUTEIb, OKUCIICHUE U
OKHUCJIUTEIb U BOCCTAHOBUTEb, BOCCTaHOBJICHHE, TETUIOBOH A PeKT
OKHCJICHHE Y BOCCTaHOBIICHHE, pEaKIMU, CKOPOCTh XUMHUECKON
TEIUIOBOU AP PEKT peaKiyu, peaxkiuy, KaTajin3, XUMHYECKOe
CKOpPOCTh XUMUYECKOM peakLuy, paBHOBECHE, YIIIEPOAHBII CKEJeT,
KaTajn3, XUMHYeCKOe paBHOBecHe, | (PyHKIIMOHAIbHAS FPYIIA, U30MEpUs,
YIIIEPOTHBIN CKEIeT, TOMOJIOTHUS
(byHKIMOHATBHAS IPYTINA,
M30MepHsi, FOMOJIOTHS
— @opMynupoBaTh 3aKoHBI | — DopmynupyeT 3akoHb! | JlaGopaTopHas
COXpaHEHHMS MAacChl BEIIECTB U | COXpAaHEHHMS MacChl BEUIECTB U pabota o
MIOCTOSTHCTBA COCTaBa BEIIECTB MIOCTOSTHCTBA COCTaBa BEIIECTB teme 1.3
— OObscHATh (uznyeckuii cmbicn | — OObscHseT ¢usndeckuid cmbica | [IpakTHueckoe
CHMBOJIHKH MIEPUOINIECKOMN | CHMBOJIMKH NEPUOINIECKON |  3aHATHE TI0
TaOMUIBl XUMHUYECKHX 3JEMEHTOB | TaOIUIBI XUMHUECKUX 3JI€MEHTOB [l. Tteme 1.2
H. W. Mengeneea (HomepoB | M. MenzeneeBa (HOMEpOB 3JI€MEHTA,
JJIEMEHTa, Tepuoja, TPYMNbl) WU | HEpUojia, TPYNINbl) U YCTAHOBKHU
yCTaHOBKA NPUYHHHO- | IPUYHHHO-CJIEICTBEHHOM CBSI3U
CIIEZICTBEHHOW  CBSI3W  MEXAY | MEXAY  CTpOEHHEM  aromMa |
CTPOCHHEM aroma U | 3aKOHOMEPHOCTSIMHU MN3MEHEHHS
3aKOHOMEPHOCTSMHU  W3MEHEHHMS | CBOMCTB AJIEMEHTOB M 00pa30BaHHbBIX
CBOWCTB DIIEMEHTOB U | IMH BEImECTB B TMEpPHOAAX U
00pa30BaHHBIX HMH BEUIECTB B | TpyImax.
nepuoiax u rpymnmnax.
— /[aBatp XapakTepucTuky | — Jlaer XapakTepucTuky [IpakTruyeckoe
BOXHEUIINX THIIOB XHUMHYECKUX | BOKHEHIINX TUIIOB XMMHYECKHX 3aHATHUE TI0
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CBSI3€ll W OTHOCHUTEIBLHOCTH DTOU

THUITIOJIOTHH. OOBACHATD
3aBHCHMOCTH CBOMCTB BCIIECCTB OT
ux cocCTraBa u CTPOCHHUA

KpUCTAJUNINYCCKUX PCUICTOK.

CBsI3€il 1 OTHOCUTEIILHOCTH ITOM
tunoaoruu. OObsICHIET
3aBUCHMOCTb CBOMCTB BEIIECTB OT
UX COCTaBa U CTPOCHUS
KPUCTAJUTMYECKUX PEILIETOK.

Teme2.1

— Hcnonp3oBate B yueOHOW u |— Hcmonssyer B yueOHoit  u | [Ipakrmueckue
npodeccHOHATBHON AESITeNbHOCTH | MPO(ECCHOHANIBHON  JeSTeNbHOCTH u
XAMHUYECKHUX TEPMUHOB H | XUMHYECKHX TEPMHUHOB U | 1abopaTtopHbIC
CHUMBOJIMKH. CHMBOJIMKH. paboThI

— OOBACHATH CymHOCTh | — OOBsACHSAET cymHocTh | [IpakTudeckue
XUMHYECKUX MPOIIECCOB. | XUMUYECKHUX MIPOIIECCOB. u
KnaccudumupoBares  xumudeckue | Knmaccudunupyer XUMHUYECKHE | JTabOpaToOpHBIC
peakiumn 1o PA3IMYHBIM | PEAKIUU [0 PA3TUYHBIM MPU3HAKAM: paboTHI 10
MpU3HAKaM: YHUCIYy U COCTaBy | YUCIy W COCTaBy IMPOIYKTOB U Temam: 1.1,
IIPOJYKTOB u peareHroB, | peareHToB, TemoBomMy dddekry, | 1.2,1.3,1.4,
TEIJIOBOMY sddekry, | HanpaBnenuto,  (aze, Hamumumio | 1.5, 1.6,1.7,
HampaBlieHWIo, (a3e, HAIMYUIO | KaTaau3aTopa, U3MEHEHHUIo ctenenen | 2.1, 2.2, 2.3,
KaTajim3aTopa, M3MEHEHUIO | OKHUCIICHHS 3JIEMEHTOB, 00pa3yomux 2.4
CTeNeHEH OKMCIICHUS DJEMEHTOB, | BEIIECTBA. Y CTAHABIMBACT MPU3HAKH

o0pa3yromux BEILIECTBA. | OOIIETO W Pa3IUYHOrO B TUIOJIOTHH

YcraHaBnuBaTh MPH3HAKK OOIIETO | peakmuil Uil HEOPraHWYeCKOW |

U Pa3IMYHOTO B  THUIIOJOTUHU | OPraHUYECKOU XUMUHU.

peaknui Il HEOPraHWYEeCKOW U

OpraHUYECKON XMMUH.

— CocCTaBIATh ypaBHenus | — CocrtaBnser ypaBHeHus peakiuii ¢ | [IpakTuueckoe
peaknuii ¢ TOMOIIBI0 METOJA | MOMOIIBI0 METOJIa  DJIECKTPOHHOTO 3aHATHE 10
3JE€KTPOHHOTO Oananca. | 0amanca. OOBICHSIET 3aBUCHMOCTh teme 1.6
OOBACHATH 3aBUCUMOCTH CKOPOCTH | CKOPOCTH XHWMHMUYECKOW pEaKIuH Hu

XUMHYECKOH peaxiuu U | TIOJIOKECHUS XUMHYECKOTO

ITOJIOKEHUS XUMHUYECKOTO | pAaBHOBECHS oT Pa3TUYHBIX

paBHOBECHS oT pa3nuyHbIX | PaKTOpOB.

(bakTopoB.

— BrpimosnHATh XAMHYECKU | — BpImonHser xumuueckuii | IIpaktrueckoe
SKCIEPUMEHT IO PACHO3HABAHUIO | SKCIEPUMEHT IO PACIO3HABAHUIO 3aHATHE 110
BAKHEUIINX HEOPraHWYECKUX U | BAKHEMIIMX  HEOPraHWYECKUX U Teme 2.1
OpPraHUYECKUX BEILECTB, | OPraHUYECKUX BEIIECTB, MMOTYYEHUIO

MOJTYYEHUIO KOHKPETHBIX BEIECTB, | KOHKPETHBIX BEIIECTB, OTHOCSIITUXCS

OTHOCSIINXCS K M3YYEHHBIM | K H3YUYE€HHBIM KJIacCaM COEAMHEHUH.

KJaccaM COCIMHEHHH.

— BpIIOAHATD XuMHUeckuii | — BpImojHsAeT xumudeckue | JlabopatopHbie
AKCTIEPUMEHT B MOJTHOM | SKCTIEPHUMEHTBI B MOJIHOM paboThI TIO
COOTBETCTBUU c MpaBUjaMu | COOTBETCTBUU c npaBmwiamu | Temam 1.3, 1.5,
0€30I1acCHOCTH. HaGnronaTs, | 6€30aCHOCTH. HaGmronarts, 1.7,23,2.4
¢dbukcupoBaTh M JaBaTh omucaHue | GUKCUPOBATh W JaBaTh OIHMCAHUE

pe3yabTaTOB MIPOBEICHHOTO | PE3yJIbTaTOB MIPOBEICHHOTO

IKCTIEPUMEHTA IKCIIEPUMEHTA
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— IlpoBonuth pacueTsl no | — IIpoBoaut pacyeTsl no | IlpakTuyeckue

XUMUYECKUM bopmynam U | XUMUYECKUM hopmynam U | 3aHATHS 1O

YPaBHEHUSIM PEaKLIUi; YPAaBHEHUSIM pEaKItii; Temam 1.1, 1.4,
15 1.7

— OOBACHATH XUMUYECKHE — QOOpsacHseT XuMuYeckue siBienus, | Jlaboparopusie

SIBJICHUSI, IPOUCXOIAIINE B MIPOUCXOJISAIINE B IPUPOJIC, OBITY U paboTHI 110

pHupoe, ObITY U Ha Ha MPOU3BOJCTBE. temam 1.7, 2.3

MIPOU3BO/ICTBE.

— Omnpenendarb BO3MOXKHOCTH | — Ormpenenser BO3MOXHOCTH | JIabopaTopHbie

MIPOTEKAHUS XUMHUYECKUX | MPOTEKAHUS XUMHUYECKUX paboThI 110

IIpEBPALLCHUI B Pa3iIMYHBIX | IPEBpALCHUN B pasnuuHbX | Temam 1.3, 1.5,

YCIIOBHSIX. YCIIOBHSIX. 1.7,2.3

— Tl'otoBuTh pactBOpHl 3aaHHOK | — ['OTOBHUT pacTBopel 3amaHHOU | JJabopaTtopHbie

KOHIIEHTpaluu B OBITY M Ha | KOHUEHTpauuu B ObITY ©W Ha paboThI 1O

MPOU3BOJICTBE. MIPOM3BO/ICTBE. Temam 1.3, 2.3

— CamocTosTenbHO HaxouTh | — CaMOCTOATENHHO Haxonut | IloaroroBka

XUMHUYECKYI0  MHQOpPMAIMIO € | XUMHYECKYIO nH(MOPMALIHIO ¢ | coobueHuit mo

KCMOJIb30BAHUEM Pa3JIMYHBIX | UCIIOJIB30BAHUEM paznuuHbIX | Temam 2.3, 2.4

HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX | KICTOYHUKOB  (HAYyYHO-TIOMYJISPHBIX

W3/IaHUM, KOMIBIOTEPHBIX  0a3 | U3JaHuM, KOMITBIOTEPHBIX 6a3

JaHHBIX, pecypcoB HTepHeTa). JaHHBIX, pecypcoB HTepHeTa).

— Hcnonb3oBath KOMIbIOTEpHbIE | — MCHOIB3yeT KOMIIbIOTEPHbIE [Tonroroska

TEXHOJIOTHH JIJ1s1 00pabOTKH 1 TEXHOJIOTHH JIJIs1 00pabOTKHU 1 COOOILIEHUH 110

nepeaadYd XuMUYECKON nepeaayn XuMHIecko napopmanuu | Temam 2.3, 2.4

nH(OpPMAIIUY U ee MIPEAICTABICHHS | U €€ MPEACTABICHUS B Pa3InYHBIX

B PAa3IUYHBIX opMax dopmax

— JlaBaTh OIIEHKY IOCTOBEpHOCTH | — JlaeT OLIEHKY TOCTOBEPHOCTH [Toaroroska

XUMHYECKON MH(pOpMAIIH, XUMHUYECKON HHPOpMAIIIH, COO0O0IIeHUH IO

ITOCTYIIAOIIEN U3 Pa3HbIX ITOCTYIAOIIEN U3 Pa3HbIX Temam 2.3, 2.4

HMCTOYHUKOB HMCTOYHHKOB

3HaHus:

— 3aKOHBI  COXPAHEHHS  MAacChl YceTHBIM onpoc

BEIIECTB M TIIOCTOSHCTBA COCTaBa — 3HaeT 3aKOHBI COXpaHCHHA MACChI IO TeMme 12

BEIIECTB. HpH‘IHHHO-CHGI{CTBCHHOﬁ BCIICCTB n IIOCTOAHCTBA coCTaBa

CBA3H MEKIy COIEpKAHUEM OTHX BEIIECTB. [TpuurHHO-CIEACTBEHHOU

3aKOHOB M HAIMCaHWEM XuMuueckux | CBI3H  MOXKIY  COACPKAHHEM  STHX

dopMy1 W ypaBHeHumil. YcraHopka | 3AKOHOB M HAIMCAHMEM XHMHYECKHX

SBOJIOIMOHHO CyLHOCTH bopmyn u vypaBHeHMf/'I. YcraHoBka

MEHJIEJIEeBCKOH M coBpeMeHHol | YBOMIOMHOHHON CymHocTn

q)OpMy.]'II/IPOBOK IEPUOMIECKOTO MCHACICCBCKOU n COBPEMCHHOU

saxona JI. I. Menyiesieena. (b opMynIpoBOK MEPUOUYECKOTO

3akoHa JI. . Menneneera.

— 3aBHCHMOCTH cBOMCTB | — OOBSICHIET 3aBUCHUMOCTH CBOWCTB 3amura

XAMWUYECKAX BEIIECTB OT CTPOEHHUS | XUMUYECKAX BEMIECTB OT CTPOCHUS jla60paT0pHOI71

aTOMOB 00pa3yIOIIMX MX XMMUYECKHUX | aTOMOB OOpPa3yIOIIMX HX XHMHUYECKUX paboTHI 10

QJICMCHTOB. OJICMCHTOB. TeMe 13
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— OCHOBHBIC TMOJIOKEHHS TEOPUH | — 3HAET OCHOBHBIC MOJIOKEHHsS TeOpHUH | T€CT IO TeMe
ANEKTPOIMTHYECKON AMCCONMALNN W | DJIEKTPOJIUTHYECKOW JHCCOIMALNN | 15
XapaKTepUCTHKA B CBETE 3TOM TEOPUHU | XapaKTEpUCTHKAa B CBETE 3TOH TEOpHUH

CBOICTB OCHOBHBIX KJIACCOB | CBOICTB OCHOBHBIX KJIaCCOB

HEOPTaHUYECKUX COCTMHEHUN. HEOPTaHWYECKUX COCTUHEHUH.

— OCHOBHBIE TIOJOXEHHMS TEOPHUU | — 3HAET OCHOBHBIE MOJIOKEHUS TEOPHU Tect no
XIUMHYECKOTO CTPOCHHS | XUMHUYECKOTO CTPOEHUS OPTraHUIEeCKHUX pazzaeny 1
OpPTaHHYECKUX COETMHEHUN U | COeMUHEHUH W XapaKTEePHCTHUKA B CBETE

XapaKTepUCTHUKA B CBETE 3TOM TEOpUH | 3TOM  TEOpUHM  CBOMCTB  OCHOBHBIX

CBOWCTB OCHOBHBIX KJIACCOB | KJIACCOB OPTAaHMYECKUX COCTUHEHHIA.

OpraHUYECKUX COCIUHEHUH.

— Ha3Banue u3yuyeHHbIX BelecTB Mo | — Has3piBaeT M3ydeHHBbIE BEIIECTBA IO 3amura
TPUBHAILHOW WJIH MEKIYHApOJHOH | TPUBHAIBGHOW WM — MEKIYHAPOIJHOM | MPAKTUYCCKUX
HOMEHKJIaType U OTpPaKEHHE COCTaBa | HOMEHKJIAType M OTpa)KCHHE COCTaBa U

9TUX COEJIMHEHHM C  TOMOIIBIO | OTHUX COCJIMHEHU N C OMOIIBIO JIa60paT0pHI>IX
XUMHYECKUX (POpMyIL. XUMHYECKHX POPMYII. pa6oT

— Kuaccudukanuss ~ Bemects  u | — Kiaccudurmpyer — BemiectBa W | Y CTHBIA OIIPOC
MIPOIIECCOB c TOYKH 3peHUs | MPOLECCHl ¢ TOYKH 3PEHUS] OKHCIICHHS- [0 TEMaM
OKHCIICHUS-BOCCTAHOBIICHHSL. BOCCTaHOBJICHHSL.

— Cobmoaenune npaBui | — CoOmogaeT npaBuia skonorudecku | MHCTpykTax
AKOJIOTHYECKH TPAMOTHOTO MTOBEICHUS | TPAMOTHOTO TTOBEICHUS B OKPY KAIOIIeH o Th

B OKpYy’KaroIei cpeze. cpene.

— Onenky BIusHUS Xumudeckoro | — OnenuBaer BausHue xumudeckoro | Iloaroroska
3arpsI3HEHUST OKPY>Kalollled Cpellbl Ha | 3arpsi3HEHUS] OKpYKalollled cpeabl Ha COOOIIEHUI
OpraHM3M 4YeJIOBeKa W JIpyrHe >KMBBIE | OpraHU3M YeJIOBEeKa W JPYTHe XKHUBBIC

OpTaHU3MBEI. OpTaHHU3MBI.

— CobOmoaenue npasui 6e3omacHoro | — CobmtogeHue mpaBuin Oe3omacHoro | MHcTpykTax
oOparteHust c TOPIOYHMHA 1 | oOpaieHus ¢ TOPIOYUME U TOKCUYHBIMHU o Th

TOKCUYHBIMU BEI[ECTBAMH,
71a60PaTOPHBIM 000PYAOBaHUEM.

BCIICCTBaAaMH, J'Ia60paTOpHLIM

000pyIOBaHUEM.

19




		2022-08-18T12:06:12+0500
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "ТЮМЕНСКИЙ ИНДУСТРИАЛЬНЫЙ УНИВЕРСИТЕТ"
	Подпись документа




