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1. MACIIOPT PABOYEH MPOT'PAMMBI YYEBHOM JUCITATLIAMHBI
Xumus
1.1 Ob6nacty npuMeHeHust padoyeil MPOrpaMmMbl

Pabouast mporpamMma y4eOHON ITUCIMIUTUHBI SIBISETCS YACThIO MPOTPaAMMBI MOATOTOBKHU
CIIEIUATIUCTOB cpeaHero 3BeHa B cooTBercTBUM ¢ PI'OC mo cnemumanpHocTH CIIO 18.02.12
TexHONOTHSI AHATUTHYECKOTO KOHTPOJS XUMHUYECKUX COCIMHEHUN (YPOBEHb MOJTOTOBKH
0a30Bblif).

1.2 Mecro yueonoii gucuumiunbl B crpykrype IIIICC3: npodwunbHas gucruIuinHa
0011100pa30BaTEILHOTO IIUKJIA.

1.3 Hearu u 3amaum AUCHUIUVIMHBI — TpPeOOBaHUAA K Pe3yJbTAaTaM OCBOEHUS
JAUCHHUILTHHBI

B pe3ynbrare ocBoeHUs yueOHON AUCHUILIMHBI 00Y4atOLUiiCs JOKEH YMeTh!

— OIEpUPOBATh CACAYIOLIUMU XUMHUUECKUMHU MMOHATHSAMU: BELIECTBO, XUMUUECKUN JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHAsl U MOJIEKYJISIpHAs MaccChl, HOH, aJJIOTPOINHUSL, U30TOIBI,
XUMHYECKAsl CBSA3b, MIEKTPOOTPHULIATEIbHOCTD, BAIEHTHOCTD, CTEIIEHb OKHUCIICHMSI, MOJIb, MOJIIpHAs
Macca, MOJIIPHBIH 00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYISPHOTO U HEMOJICKYIISIPHOTO
CTPOEHMUS, PACTBOPBIL, dJIEKTPOIUT U HEIIEKTPOIIUT, IEKTPOIUTHYECKAS TUCCOLMALINSL, OKACIUTEID
U BOCCTAaHOBHTEJb, OKHCICHHE M BOCCTAaHOBIICHHE, TEIUIOBOW A(PQPEKT peakiuu, CKOPOCTh
XMMHUYECKON Peaklliu, KaTajau3, XUMHUUYECKOEe paBHOBECHE, YIIEPOIHBIN CKeleT, PyHKIMOHAIbHAs
rpynmna, u30MepHsi, TOMOJIOTHS;

— YCTaHABJIMBAaTh IPUYMHHO-CJICACTBEHHYIO CBSI3b MEXIYy COAEpPKAHUEM 3aKOHOB
COXpPaHEHHsI MACChI BEIIECTB U TIOCTOSIHCTBA COCTAaBa BEIIECTB M HAIMMCAHUEM XUMHUYECKUX (HOpMyIT
U YpaBHECHUH;

— YCTaHABJIMBAaTh  HBOJIIOIIMOHHYIO  CYIIHOCTh  MEHJEJIEeBCKOM UM  COBPEMEHHOM
dbopmyIupoBOK nepuoaudeckoro 3akona J[.M.Menneneena;

— OOBACHATH (PU3MUYECKUI CMBICT CHUMBOJMKHM MEPHOAMYECKOW TaOMUIBl XMMHUYECKHX
snemenToB J[.Ml.MeHeneeBa (HOMEpOB 3JI€MEHTa, NEPUOJIa, TPYIIbI) U yCTaHABINWBATh NPUYHMHHO-
CIIEICTBEHHYIO CBSI3b MEXJY CTPOCHMEM aToMa U 3aKOHOMEPHOCTSIMH HW3MEHEHHUsI CBOMCTB
3JIEMEHTOB M 00pa30BaHHBIX UMHU BEILECTB B IEPUOAX U TPYIIax;

— YCTaHABIIMBATh 3aBUCHUMOCTb CBOMCTB XMMHMYECKHX BELIECTB OT CTPOEHHS aTOMOB
00pa3yromux X XUMHYECKHUX 3JIEMEHTOB;

— OOBSCHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT UX COCTABA M CTPOCHMS KPUCTAIUIMYECKUX
PEILIETOK;

— HCIIOJIb30BaTh B y4eOHOW U MpOo¢eCCHOHATBHON JNEATENbHOCTH XUMUYECKHE TEPMUHBI U
CUMBOJIUKY;

— OTpa)kaTh COCTAaB OPTaHUYECKUX COCTMHEHUN C MTOMOIIBI0O XUMUYECKHX (POPMYII;

— OTpaXkaThb XUMUYECKHE MPOIIECCHI C TOMOIIbI0 YPaBHEHUN XUMUYECKUX PEAKIUil;

— 00BSCHATDH CYIIHOCTh XUMHUYECKHUX MPOIECCOB;

— YCTaHaBIIMBAaTh MpPHU3HAKU OOLIEro W PA3JIWYHOrO B TUIIOJOTHUM PpEaKUUd IS
HEOPraHWYECKON U OpraHU4YeCKON XUMMUH;

— COCTaBJIATh YPaBHEHHUS PEAKLUI C MOMOIIBIO METO/IA AJIEKTPOHHOI0 OajaHca;

— OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XHMHYECKOH pEaKkIMU M TMOJOXKEHHS XMMUYECKOTO
pPaBHOBECHSI OT Pa3IMYHbIX (DaKTOPOB,;

— BBIMIOJIHATh XMMHMUYECKUN HKCIEPUMEHT B TIIOJHOM COOTBETCTBHM C IpaBUJIAMHU
0€30I1aCHOCTH;



— Ha0moaaTh, (UKCHPOBATH M ONUCHIBATH PE3YJIbTATHl MPOBEACHHOTO XUMHUYECKOTO
9KCIIEPUMEHTA;

— MPOBOJUTH CAMOCTOSITEIBHBIA TMOUCK XHMHYECKOW HWH(MOpPMAlUU C HCHOJIb30BaHUEM
Pa3IMYHBIX UCTOYHHUKOB (HAYYHO-TIOMYJSPHBIX W3/IaHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WNHuTtepHeta);

— HCIIOJIB30BAaTh KOMIBIOTEPHBIX TEXHOJOTHH aisi 0O0pabOTKH W Tepeaadyd XUMUYEeCKOU
UH(OPMALIUH U €€ TIPEICTABICHUS B pa3IMYHbIX (hopMax;

— YCTaHaBIIMBAaTh 3aBUCUMOCTb MEXJy KAueCTBEHHONW W KOJUYECTBEHHOH CTOpOHaMU
XUMHUYECKHX O0BEKTOB U MPOLIECCOB;

— pemiaTh pacyeTHBIC 3a]]a91 110 XUMUIECKUM (OopMYyJIaM H YPaBHCHUSM;

— OOBSCHATH XMMHYCCKHE SBIICHUS, POUCXOIAIINE B MPUPOJIE, OBITY U HA TIPOU3BOICTBE;

— ONPENENSATh BO3MOXXHOCTH TPOTECKAHHSI XHUMHUYECKUX TMPEBPAIICHUNH B Pa3TUYHBIX
YCIIOBUSIX;

— c00JII01aTh MPaBUJIa 3KOJOTUYECKH TPAMOTHOTO ITOBEJCHMSI B OKPY KaIOLIEH cpeae;

— OIICHUBATh BIIMSHUE XHWMUYECKOTO 3arps3HCHUS OKpPYKAWIIEeH Cpeapl Ha OpraHu3M
YeJIOBEKa U JIPYTUe )KUBBIC OPTAHU3MBIL;

— cobmoaTh npaBuiIa 6€30MacHOro OOpaIIeHHs ¢ TOPIOYUMHU U TOKCHYHBIMU BEIIECTBAMU,
1a060paTOPHBIM 000PYIOBaHHEM;

— MMOATOTABIIMBATH PACTBOPHI 3aJaHHOW KOHIICHTPAITUH B OBITY M Ha TPOU3BO/ICTBE;

— KPUTUYECKU OIICHUBATH JIOCTOBEPHOCTh XUMHYECKOW HH(OpMAIMH, MOCTYMAIOMCH W3
Pa3HBIX UCTOYHUKOB.

B pe3ynbrate ocBoeHHs y4eOHOM TUCIUIUIMHBI 00YYarOIIHACs TOKEH 3HATH !

— ONPEEIICHUS CICIYIONINX XUMHYSCKHUX TIOHSATHH: BEIIECTBO, XUMUICCKUH SJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTENbHbIE aTOMHAas M MOJEKYJISpHas Macchl, HOH, aJNIOTPOMNHS, H3OTOIBI,
XUMHUYECKAsl CBSI3b, DICKTPOOTPHIIATEIIHHOCTD, BAJICHTHOCTh, CTENIEHb OKHUCIICHHSI, MOJIb, MOJISIpHAS
Macca, MOJIApHBIA 00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYIISIPHOTO
CTPOCHUSI, PACTBOPBI, SJCKTPOJIUT U HEIIEKTPOJIUT, FJICKTPOIUTUYECKAS TUCCOLUALIMS, OKHUCITUTEIb
U BOCCTAaHOBUTEIIb, OKHCIIEHHE M BOCCTAaHOBIIEHHE, TEIJIOBOH J(PGEKT peakiuu, CKOPOCTh
XUMHUYECKON PEaKIny, KaTalli3, XUMUIECKOe PaBHOBECHE, YIIICPOJHBIN CKeleT, (QyHKIMOHATbHAS
rpynmna, u30MepHsi, TOMOJIOTHS,

— 3aKOHBI COXpPaHEHUsI MaCChl BEIIECTB M MIOCTOSIHCTBA COCTaBA BEIIECTB;

— XapaKTePUCTUKY JJIEMEHTOB MAJBIX M OOJBIIMX TMEPHOJOB 1O WX IIOJIOKCHHIO B
ITepuoanueckoit cucreme JI.M.Menneneena;

— XapaKTepUCTUKY BAXKHEHIIMX THUIIOB XHMHUYECKUX CBS3€H M OTHOCHUTENBHOCTH ATOU
TUTIOJIOTUU;

— OCHOBHBIE TIOJIO)KEHUSI TEOPUU DIICKTPOIUTUICCKON TUCCOIMAIMN U XAPAKTEPHUCTUKY B
CBETE 3TOM TEOPHH CBONCTB OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX COCAMHCHHUIA;

— OCHOBHBIE TIOJIOXKEHUS TEOPUU XUMHUYECKOTO CTPOCHHUS OPTraHWYEeCKHX COEAMHEHUN U
XapaKTePUCTUKY B CBETE ATOW TEOPUHU CBOWCTB OCHOBHBIX KJIACCOB OPraHMYECKHX COCTUHEHUII,

— XapaKTePUCTUKY COCTaBa, CTPOCHHS, CBOWCTB, TIOJYYCHHUS W TIPUMEHEHUS BaKHEHIIIMX
metauioB (IA u Il A rpynm, amroMuHus, )Keae3a 1 HEKOTOPhIX d-2JIEMEHTOB) U UX COCIUHECHMUIA,

— XapaKTepUCTUKY COCTaBa, CTPOCHUS, CBOWCTB, TMOMYYEHHUS U TPUMEHEHUS BaKHEHIIINX
HemetauioB (VIII A, VIIA, VIA rpynn, a takxke asora u ¢ocdopa, yriepoaa U KpeMHUs,
BOJIOPOJIa) U UX COSMHEHU;

— XapaKTePUCTUKY COCTaBa, CTPOCHHSI, CBOWCTB, TMOJyYEHUS W TPUMEHEHHUS Ba)KHEUIITHX
KJIACCOB YTJIEBOJOPOJIOB (AJIKAHOB, IMKJIOAJIKAHOB, aJIKEHOB, aJKWHOB, apeHOB) W MX Haubolee
3HAUYMMBIX B HAPOJHOXO3SIICTBEHHOM TLIaHE TIPEICTaBUTEINEH;

— XapaKTePUCTUKY COCTaBa, CTPOCHHsI, CBOWCTB, MOJyYCHHUS M NMPUMCHCHHS Ba)KHEHIINX
IpeJICTaBUTENIel KJIACCOB OPraHMYECKHX COEAMHEHMI: METaHOlIa M ATaHoja, CIO0XKHBIX I(UPOB,
JKUPOB, MBLI, albAeTUA0B ((hopMambIeTUIOB U alleTalbleruaa), KETOHOB (aleToHa), KapOOHOBBIX
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KUCJIOT (YKCYCHOM  KHUCJIOTBI), MOHOcaxapuaoB (TJIIOKO3bl), JAMCAaxapujoB (caxaposbl),
MoJIMCaxapua0oB (Kpaxmajla U IeJUTI0JI03bl), aHWJINHA, aMHUHOKHCIIOT, OEIKOB, MCKYCCTBEHHBIX M
CHHTETUYECKHUX BOJIOKOH, Kay4yyKOB, IJIaCTMAacc;

— Ha3BaHUS OPraHUYECKUX H3YYCHHBIX BEIIECTB IO TPUBUAIBHONW WIM MEXIYHapOIHON
HOMEHKJIaType;

— KJIaccu(UKAIMI0 XUMUYECKHX PEaKIuil MO pa3jIMyYHbIM TNPU3HAKAM: YUCIY M COCTaBY
IPOJAYKTOB M pEareHTOB, TemioBoMy 3(dexTy, HampaBieHHIo, (a3e, HAIMYUIO KaTalln3aTopa,
W3MEHEHUIO CTENIEHEN OKMCIIEHMSI 3JIEMEHTOB, 00Pa3yIOLUX BEILECTBA;

— KJ1accU(UKAIIMIO BEIIECTB U MPOIECCOB C TOUKU 3PEHUSI OKUCIICHHUSI-BOCCTAHOBIICHUS.

OcBoeHHe cojepKaHUsl Y4eOHOW JUCHUILIMHBI «XUMHUS» O00eCHeuYnBacT JIOCTHIKCHUE
CTYJIEHTaMH CIEAYIOIINX Pe3yIbTaTOB!

JIMYHOCTHBIX:

— YyBCTBO F'OPJIOCTH M YBAKEHUSI K UCTOPUU U JIOCTUIKEHUSIM OTE€UECTBEHHOM XUMHUYECKOH
HAYK{; XUMHYECKH TPaMOTHOE MOBEJACHHE B MPO(ECCHOHATBHOW AEATENBHOCTH M B OBITY IpU
o0pallleHuy ¢ XUMUYECKUMH BEIIeCTBAMU, MaTepUaIaMU U TIPOIECCAMH;

— TOTOBHOCTH K TPOJIOJDKCHUIO 00pa30BaHMS M TOBBIMICHHS KBaTH(HUKAIUU B M30paHHOMN
npohecCHOHANBEHOM 1eATEIHbHOCTH U O0OBEKTUBHOE OCO3HAHUE POJIM XUMUYECKHX KOMIIETEHIHI B
TOM;

— YMEHHUE HCIOJIb30BaTh JOCTUKEHUS COBPEMEHHOM XMMHUYECKOM HAyKH M XUMHUUYECKHX
TEXHOJIOTUH /1 TIOBBIIMICHUSI COOCTBEHHOTO WHTEIICKTYAJIbHOTO Pa3BUTHUS BbIOpaHHOMN
npodeccuoHaNbHOM NesTeNbHOCTH;

MeTanpeMeTHbIX:

— HCHOJB30BaHUE pA3JIMYHBIX BHUJOB I0O3HABATEIbHOM JESATEIIBHOCTU M OCHOBHBIX
MHTEJUICKTYaJbHBIX OIepanuii (MMOCTaHOBKU 3a7add, (OpPMYJIMPOBAHUS THIOTE3, aHaIM3a |
CUHTE3a, CpaBHEHUS, 0000IIEHNS, CHCTEeMaTU3alluH, BBISABICHUSI IPUYUHHO-CIIEICTBEHHBIX CBS3CH,
MIOWCKA aHAaJIOTOB, ()OPMYJIMPOBAHUS BHIBOJIOB) JJISl PEIICHUS TIOCTABICHHOM 3a/1a4M, IPUMEHEHHE
OCHOBHBIX METOJIOB MMO3HaHUs (HAOIIOACHHSI, HAYYHOTO SKCIIEPUMEHTA) AJIsl U3YUEHUS] PAa3IUYHBIX
CTOPOH XHMHUYECKUX OOBEKTOB U TMPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTh
CTaJIKUBAThCs B PO eCCHOHAIBHOU cdepe;

— HCHOJb30BAaHUE PA3JIMUHBIX MCTOYHHUKOB JJIS TMOJYYEHHS XUMHUYECKOH HHPOpMAaIUH,
YMEHHUE OLIEHUTh €€ IOCTOBEPHOCTh JJISl JOCTHIKEHHS XOPOIIUX Pe3yabTaToOB B MPOhECCHOHATBLHON
chepe;

NpeJIMeTHbIX:

— c(OpMUPOBAHHOCTH TIPEACTABICHUI O MECT€ XMMHUU B COBPEMEHHOM HAy4YHOW KapTHUHE
MUpa; TTOHUMaHUE POJM XUMHUU B (POPMHpPOBAHUHM Kpyrozopa U (HYHKIIMOHAIBLHOM TPaMOTHOCTU
YyeJloBeKa I PellieHus] MPAKTUUECKUX 3aj1ay;

— BJIaJICHHE OCHOBOIMOJIAralOUMMUA XUMHUYECKUMH TMOHSTHIMH, TEOPUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHME XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

— BJIQJICHUE OCHOBHBIMU METOJAMHM HAYYHOTO TO3HAHUs, HCIHOJb3yeMbIMU B XHMHHU:
HaOJII0/IEHUEM, ONMMCAHMEM, HM3MEPEHUEM, SKCIIEpUMEHTOM; yMEeHHE oOpalaThiBaTh, OOBSACHATH
pe3ynbTaThl MPOBEIEHHBIX OMBITOB U JieJaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHATH
METO/IbI TO3HAHUS NPU PELICHUH MPAKTUYECKUX 3a]1aY;

— c(hopMHPOBAHHOCTh YMEHHUS J]aBaTh KOJIMYECTBEHHBIE OLIEHKH U MTPOU3BOUTH PACUYETHI IO
XUMHUYECKUM (POpMyJIaM B YPaBHEHUSIM;

— BIIQJICHHE TIPABUIIAMU TEXHUKH 0€30MaCHOCTH MPH HCIOIH30BAaHIUH XUMHUUECKHUX BEIIECTB;

— c(OpMHUPOBAHHOCTH COOCTBEHHOMN MO3UIIMHU 110 OTHOIIEHUIO K XUMUYeCcKoi MH(popMaluuy,
MOJIy4aeMOU U3 Pa3HbIX UCTOYHHUKOB.



2. CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCITATLIAHBI

Buna yueOHoii padoThl O0bem yacon
MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 213
O0s3aTesIbHAs1 Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 200
B TOM YHUCIJIE:
TEOPETUYECKUE 3aHATHS 160
JabopaTopHbBIC PAOOTHI 40

MPAKTUYICCKHUC 3aHATHUSA -

KOHTpOJIbHast paboTa -

KYPCOBOH MPOEKT -

CamocrosiTesibHas padora o0yuyawuierocs (Bcero)

IIpome:kyTouHasi aTTecTanusi 6

KoncyabTanuun 7

IIpomexxyrouHast arrectanus: B popme nuddepeHpoBaHHOrO 3a4eTa, IK3aMeHa




2.1 TemaTuyeckuii IJIaH U co/iep:KaHNe Y4eOHOH JUCIMILINHBI XUMHUS
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Pazgen 1 O0mas u Heopranuyeckasi XuMus 110 20
Tema 1.1 Xumus — HayKka 0 BellecTBax 10
1 Beenenue. 2 3HaTh: OMNpEAENEHUS  CIEAYIOIMMX  XUMHUYECKHX 1
2 CocTaB BellecTsa. 2 MOHITHI: BELIECTBO, XUMHUYECKHUH SJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEIILHBIC aTOMHAS U MOJICKYJIIpHAs 1
3 | Mismepenue Bemectsa. 2 MacChl, aJUIOTPOMNUs, W30TOMbI, XMUMHYECKas CBS3b,
BaJICHTHOCTh, MOJIb, MOJIIPHAs Macca, MOJISPHBIN 1
4 | ArperaTtHble cocTOsiHUSA BemecTBa. CMecu BEIIECTB. 2 00BbeM Ta3000pa3sHBIX BEIIECTB, BELIECTBA, 3aKOHBI
COXpaHCHHSI MAcChl BEIIECTB M IMOCTOSHCTBA COCTaBa 1
= BEIIIECTB.
5 | PacuerHpie 3amaun Ha HaXOXKICHHE OTHOCUTEIbHOM 2 =
. . YMeTh: omnepupoBaTh CICAYIOINIMMH XHUMHUYECKUMU
MOJIEKYJISIPHOM Macchl, OMpelIeleHre MacCOBOW JONHU 1

XHUMHUYCCKUX 3JICMCHTOB B CJIIOKHOM BCHICCTBC.

MOHATHUSIMH: BEIIECTBO, XUMHUYECKHUM DJIIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHBIE ATOMHASI U MOJICKYJISIpHAs
MAaCChl, AJUIOTPOIUsI, H30TOIBI, XUMUYECKas CBS3b,
BAJICHTHOCTh, MOJb, MOJSIpHAs Macca, MOJSPHBIN
00beM ra3o00pa3HbBIX BEIIECTB; yCTaHABIUBATh
MPUYMHHO-CIIEJICTBEHHYIO CBSI3b MEXK/Y COJIEpKaHUEM
3aKOHOB COXPAaHEHUsI MAaCChl BEIIECTB U MOCTOSHCTBA
COCTaBa BEIECTB U HAMMMCAHUEM XUMHYECKUX (GOPMYIT
W ypaBHEHUU; WCMIONB30BaTh B  Y4eOHOU U
MpOoPECCHOHAIBHOW ~ JEATENHHOCTH  XUMUYECKHE
TEPMHHBI U CHMBOJIMKY; pPElIaTh PACUYETHBIE 3a/a4d
Mo  XuUMUYeCKMM  (opMylaM ©  yYpaBHEHUSM;
MPOBOJUTH CAaMOCTOSITEJIbHBIM TMOUCK XHMHUYECKOU




uHpOpMALlUM  C  HCHOJB30BAHHMEM  PA3THMUYHBIX
HCTOYHHKOB (HayIHO-TIOMYJISIPHBIX U3aHuM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB WHTepHeTa);
UCIIONIB30BAaTh  KOMIIBIOTEPHBIX  TEXHOJNOTHH  JUIs
00paboTKM M mepeaayn XUMUYECKOH HH(pOpMAIUU H
ee  NpEeACTaBICHHMS B  pa3IWYHBIX  (opmax;
YCTaHABJIMBATh 3aBUCUMOCTh MEXAY Ka4eCTBEHHOW U
KOJIMYECTBEHHOI CTOPOHAMHU XUMHUYECKUX OOBEKTOB U
NPOIECCOB;  OOBSACHATH  XMMUYECKHE  SIBJICHHUS,
HNPOUCXOAIINE B IPUPOAE, OBITY M Ha MPOU3BOJICTBE;
OOBSICHATh  CYHNIHOCTh ~ XMMHYECKHX  IPOIIECCOB;
UCIIONIB30BATh  KOMITBIOTEPHBIX  TEXHOJOTHH  JUIs
00paboTKM M Tepeaaynl XUMUYECKOH HH(pOpMAIUU H
ee  NpEeACTaBICHHMS B  pa3IW4HBIX  (opmax;
YCTaHABJIMBATh 3aBUCUMOCTh MEXAY Ka4eCTBEHHOW U
KOJINYECTBEHHON CTOPOHAMU XMMUYECKUX OOBEKTOB U
MPOIECCOB; KPUTHUYECKH OILEHUBATH JOCTOBEPHOCTH
XMMUYECKON MH(OpMaIMK, TOCTYNAroIel U3 pa3HbIX
HCTOYHUKOB.




1 2 3 4 S)
Tema 1.2 Ilepuoanyeckuii 3axkon u Ilepuoanyeckasi cucrema 10 2
xumudecknx 3iemeHToB [[.M.MenneneeBa. CTpoeHue aroma
6 [lepuonnueckuii 3akon [[.11.Menneneena. 2 3HaTh: XapakKTepUCTHKY DSJIEMEHTOB MaJblX U 1
OONBIIMX  TEPUONOB TO WX TOJOXKCHHIO B
7 Crpoenne atoma u Ieproamueckuii 3akon [I.11.Menneeesa. 2 ITepuoanueckoii cucreme JI.M.Menpaeneena. 1
YMeTh: yCTaHaBIWBATH HBOJIOIMOHHYIO CYIIHOCTh

8 CocraBnenue 3JIEKTPOHHBIX KOH(UTYypanui aTOMOB 2 MEHJICJICEBCKOH U COBPEMEHHOH  (hOPMYIMPOBOK 1
XUMHYECKHX JJICMEHTOB. MEPUONYECKOTO 3aKOHA JA.N.Menneneena;

9 Cospemennass  (opMysupoBka IlepHOAMYECKOTO  3aKOHA. 2 OOBSICHATH usndeckuii  cMbICI CHMBOJIHKH 1
3nauenue [leproanueckoro 3aKkoHa U NEPUOJUUECKON CHCTEMBI IEPUOANYECKOH TaOIMUBI XMMHUYECKUX DJIEMEHTOB
XuUMu4ecknx 31eMeHToB J[.Ml.MenneneeBa ast pa3BUTHs HAYKH Jd.M.MenneneeBa (HOMEpPOB »JJI€MEHTa, IIEpUOJA,

Y MOHMMAaHHsI XUMHUYECKOW KAPTUHBI MUPA. TPYIIbI) U YCTAaHABIWBATH MPUYUHHO-CIICICTBEHHYIO

10 | Jlabopamopnas paboma Ne [ CpaBHEHHE CBOWCTB 2 2JIP | cBS3b MEKY CTPOEHHEM aToMa M 3aKOHOMEPHOCTSIMHU

MPOCTHIX BELIECTB, OKCHJIOB U TUJIPOKCUIOB 3JIEMEHTOB 3
nepuoa.

W3MEHEHHS CBOMCTB DJIEMCHTOB M O6paSOBaHHBIX nMH
BCIICCTB B ICpUOJAX U TIpylllax; YCTAHABJINBATb
3aBHCUMOCTh CBOMCTB XHMHYCCKHX BCIICCTB OT
CTPOCHUA aTOMOB 06p83yIOH_[I/IX X XHUMHUYCCKHX

AIIEMEHTOB; OTPa)kKaTh XHUMHUYECKHE IPOLECCHl C
MOMOUIBI0  YPAaBHEHMM  XMMHMUYECKHX  pEaKUui,
OOBSACHATH  CYIIHOCTb XHUMHYECKHX  IPOLIECCOB;

BBITIOJHATh XUMHUYECKHI OSKCIEPUMEHT B IOJHOM
COOTBETCTBUU c MpaBHJIAMHU 0€30IMacHOCTH;
HaOM01aTh, (PUKCUPOBATh M OIUCHIBATH PE3YIbTATHI
MIPOBEJICHHOTO XUMHYECKOTO IKCIIEPUMECHTA;
coOmrofarh mpaBuia Oe30MacHOro OOpaleHus ¢
TOPIOYUMHU u TOKCHYHBIMU BEIIIECTBAMH,
71a00paTOPHBIM 000PYIOBAaHUEM.
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1| 2 3 4 5 6
Tema 1.3 CTpoenue BemecTsa 10
11 | IlonsaTue o xuMHu4ecKkou cBsA3u. KoBaneHTHas XuMuyecKas 2 3HaTh: XapakTepUCTUKY  BaXKHEHIIMX THUIIOB 1
CBSI3b. XUMHUYECKUX CBsSI3el M OTHOCHUTEIBHOCTb 3TOH
12 | MonHas xuMuyeckas CBsi3b. 2 THIIOJIOTUH. 1
13 | Meraminyeckas XUMHAYECKas! CBSI3b. 2 YMeTh: OOBICHITH 3aBUCMOCTh CBOWCTB BEIIECTB OT 1
14 Bonopoanas xumudeckas CBs3b. 2 HUX COCTaBa U CTPOCHUS KPUCTAINIMYECKUX PELLIETOK. 1
15 | Kommekcoobpa3oBaHue. 2 1
Tema 1.4 Iloanmepnbl 4
16 | Heopranmueckue noyjvmMepsl. 2 3HaTh HEOPTaHWYECKUE U OPraHUYECKUE IMOJUMEPBI; 1
17 | Opranuueckue noJuMephl. 2 3HAYEHHWE HEOPTraHUYECKUX MPUPOJHBIX IOJTUMEPOB; 1
KJ1acCU(PUKALIUIO; CIIOCOOBI NOJTyYCHUS "
KJIaCCU(UKALMI0O OPraHMYECKUX  IOJIMMEpPOB IO
pa3IMYHbIM IPU3HAKAM.
Tema 1.5 J/IucnepcHble CHCTEMBI 4 2
18 | I[lonsiTve 0  AMCHEpPCHBIX  CUCTEMaX.  3JHAYEHUE 2 3HaTh: KJIacCU(PMKAIUIO JUCHEPCHBIX CUCTEM B 1
JUCIIEPCHBIX CHUCTEM MXUBOM M HEXHBOW MNpPUPOAE U 3aBHCHUMOCTH oT arperaTHoro COCTOSIHUS
MPAKTUYECKOM )KM3HH YEIIOBEKA. JIMCTIEPCUOHHOM Cpeibl U AUCTIEPCHOMN (ha3bl, a TaKKe
19 | Jlabopamopnas paboma Ne 2 JlucriepCHble CUCTEMBI. 2 2JIP | mo pasmMepy HX 4YacTUL; 3HA4YCHHE AMCIIEPCHBIX
CUCTEMax KMBOM W  HEXUBOM IPUPOAE U
IIPAKTUYECKOMN )KM3HH YEJIOBEKA.
YMeTh: BBINOJIHATh XHWMHUYECKUH OSKCIIEPUMEHT B
MIOJTHOM COOTBETCTBHM C IpaBHJIaMH 0€30MacHOCTH;
HaOmo1aTh, (PUKCUPOBATh M OIUCHIBATh PE3YJIbTAThI
IIPOBEJEHHOTO XUMHYECKOTO JKCIIEPUMEHTA;
coOnrofarh mpaBuia Oe3omacHOro oOpalieHus ¢
TOpPIOYUMH u TOKCUYHBIMHU BELIECTBAMH,
71a00PAaTOPHBIM 000PYTOBAaHUEM.
Tema 1.6 Xumnueckne peakuuu 8
20 | Knaccugukanus XMMHUUECKUX PEaKIIUH. 2 3HaTh:  ONpEAENEHUS  CIEAYIOIIUX  XUMHUYECKHUX 1
21 | CKOpOCTh XUMHUYECKHUX PEAKIIHM. 2 MOHATUI: TeroBOl d(MQeKT peakiuu, CKOPOCTh 1
22 | OOpaTUMOCTh  XUMHUYECKHX peakuuid. XUMHYECKOE 2 XMMHUYECKOM  pEakluu,  Karajlu3, XHUMHUYECKOE 1
paBHOBECHE. paBHOBECHE; KIACCU(UKALUI0 XUMHUYECKUX DPEaKLUi
23 | Pemenue 3anau. 2 [0 pPAa3JIMYHBIM @pPU3HAKAM: YHUCIY U COCTaBy 1
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NPOAYKTOB M PEareHToB, TemioBoMy 3¢ddekry,
HampapJeHUIO, ¢as3e, HAIUYUIO  KaTaIu3aropa,
M3MEHEHHMIO  CTENEHEH  OKHCICHHMS  DJIEMEHTOB,
00pa3yoIIX BElecTBa.

YMeTb: omnepupoBaTh CICAYIOUUMH XUMHUYECKUMHU
HOHATHUSAMH: TEIUIOBOM 3P QEeKT peakuuu, CKOPOCTbh
XUMHAYECKOH  peakUuuH,  KaTaius3, XHUMHUYECKOe
paBHOBECHE; OOBSCHATH CYIIHOCTh XHMHYECKHX
IIPOLIECCOB;  OOBACHATH  3aBUCHUMOCTb  CKOPOCTH
XMMHYECKOH PEaKIUH W IOJOXKEHUS XUMHYECKOTO
paBHOBECHSI OT pa3UYHBIX (PAKTOPOB; OMPEACIATH
BO3MOXKHOCTH POTEKaHUS XUMHYECKHX
NpPEeBpallleHHid B Pa3JIMYHBIX YCJIOBUAX; peIIaTh
pacyeTHbIC 331a4H.
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1 | 2 3 4 5 6
Tema 1.7 OcHOBHBIE KJIAcChl HEOPraHUYECKUX COeTMHEHUI H 12 4
HUX CBOWCTBA
24 OKcHIBI U UX CBOKUCTBA. 2 3HATB: OCHOBHBIC KJIACCEI HEOPraHUYECKUX 1
25 | OcHOBaHUs U UX CBOICTBA. 2 COCIMHEHUNM M UX XapaKTEpPUCTHKY: CBOMWCTBA, 1
26 | KucioThl U X CBOWCTBA. 2 MOJIy4EHHUE W TIPUMEHEHUE; TEHETUYECKYH) CBA3b 1
27 | Conu u uX CBOWCTBA. 2 MEK/1y KJIacCaMU HEOPTaHUYECKUX COCIMHEHUN. 1
28 | 'eneTndeckasi CBsI3b MEXKIY KiIacCaMH HEOPTaHUYECKUX 2 YMeTh: 0Tpa)kaTb XUMUYECKHUE IIPOLECCHI C TOMOIIBIO 1
COCITMHECHHUIA. VpPaBHCHHH  XMUMHYECKHX  pPEAKIHi;  OOBICHSITH
29,30 | Jlabopamopnas paboma Ne 3 CBoicTBa KIIACCOB 4 4JIP | CYIIHOCTb  XHMHYCCKHX  MPONCCCOB;  BBIMNOIHATH
HEOPraHUYECKHX COCIUHCHMUI. XUMHYECKHIA YKCIIEPUMEHT B ITOJTHOM COOTBETCTBHH C
npaBWIaMu 0€30MacHOCTH; HaOI0aaTh, PUKCUPOBATH
u OIIHCHIBATH pe3yIbTaThI MIPOBECHHOTO
XMMHUYECKOTO JKCIEPUMEHTa; COONIoAaTh IMpaBHiia
Oe3ormacHoro o0paleHus ¢ TOPIOYUMHU U TOKCUIHBIMU
BelllecTBaMH, J1a00paTOPHBIM 000PYTOBAaHHEM.
Tema 1.8 PacTBOpBI. DJIEKTPOTUTHYECKAS] TUCCONUATHSA 20 6
31 | Ilonsarue o pacTBOpax. 2 3HaTh: OMNpeAeNeHUS  CIEAYIOIIUX  XUMHUYECKUX 1
32 | KonnenTpaius pacTBOPOB. 2 MOHSATUW:  pacTBOPBL,  HMOH,  DJEKTPOJUT W 1
33 | Pemenne 3amady  HAa HAaXOXKJICHHE MAacCOBOM 10N 2 HEDJIEKTPOIIUT, DIEKTPOJIUTHUECKAs TUCCOLIUAINUS; 1
pacTBOPEHHOTO BEIIECTBA. OCHOBHBIE€ TIOJIOKEHHUSI TEOPUU DIICKTPOITHUTHUECKOU
34 Teopust IEKTPOTUTUYECKON AUCCOIUALIHIH. 2 JUCCOLMAIINU ¥ XapaKTEPUCTHKY B CBETE OTON TEOPUH 1
35 | duccoumanmst Boxabl. Bomoponnslii mokasarens. Cpena 2 CBOWCTB ~ OCHOBHBIX  KJIaCCOB ~ HEOPraHHYECKHX 1
BOJIHBIX PaCTBOPOB 3JICKTPOJIMTOB. COCTIMHCHH.
36 | Peakuuu oOMeHa B BOJHBIX PaCTBOPAX JIEKTPOIUTOB. 2 YMeTb: ONepupoBaTh CICAYIOLMMI XHMUYCCKUMU 1
37 | 'maponm3 kak 0OMEHHBIN TTPOIIECC. 2 IIOHATHAMM.  PACTBOPBI,  HOH,  3JICKTPOIMT  H 1
38 | Jlabopamopnas paboma Ne 4 TIpurotoBieHHe pacTBOpa 2 2JIP | HEJJICKTPOIMT, 3JICKTPOIMTHYCCKAs —AMCCOLHALHA,
3a7aHHON KOHICHTPALIMNL. pemats pacyeTHble 3aJaud U TMOATOTaBIIUBATH
39 | Jlabopamopnas paboma No 5 Peakiium HOHHOT0 OOMEHa. 2 >J[P | PACTBOpBI 3a[aHHOM KOHIIEHTpAalMM B OBITY U Ha
40 | Jlabopamopnas paboma Ne 6 Tuapoaus comneit. 2 7JIp | IPOM3BOJICTBE; OTpakaTh XMMHYECKUE MPOLECCH C

IIOMOIBK0 ~ yYPAaBHEHMM  XMMHYECKMX  PEaKIMii;
OOBSICHATh ~ CYHIHOCTh ~ XMMHYECKHX  IPOILIECCOB;
BBITNIOJHATh XUMHUYECKHM DJKCIIEPUMEHT B IIOJIHOM
COOTBETCTBMM  C  TpaBWIaMuH  0e30MacHOCTH,
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Ha0IrI01aTh, (PUKCUPOBATH U OMHCHIBATH PE3YJIbTATHI

MIPOBEJICHHOTO XUMHYECKOT0 JKCIIEPUMEHTA;
coOmonaTh mpaBwiia 0€30HacHOTO OOpalieHus C
TOPIOYUMHU u TOKCUYHBIMU BElIECTBAMH,
71a00paTOPHBIM 000PYIOBAaHHEM.
Tema 1.9 OKHCIUTEIBLHO-BOCCTAHOBHUTEIbHbIE PEaKINU 8 2 3HaTh:  OMNpEACNIECHHS  CICAYIOIIHUX XMUMHYECKUX
41 | OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIUU. 2 MOHATHIM: ANEKTPOOTPHULATEIBLHOCTb, CTEIICHb 1
42 Mertoa 31eKTpOHHOTO OalaHca. 2 OKHCIICHHUS, OKHCIIUTEID u BOCCTAHOBUTEIIb, 1
43 DNeKTpoNn3  paciulaBOB W BOJHBIX  PacTBOPOB OKHCJICHHE W BOCCTAHOBJICHHEC; KJIaCCH(HUKAIIIO 1
AJIEKTPOJIUTOB. BEIIECTB U TPOIECCOB C TOYKU 3PEHUS OKHUCIICHUS-
44 | Jlabopamopnas  paboma Ne 7  OKHCIUTEIBHO- 2 2JIP | BOCCTAHOBJICHHS.
BOCCTAHOBHTEIbHbIE PEAKITHH. YMeTh: omepupoBaTh CIEAYIOIIUMU XUMHUYECKUMU
MOHATHSIMH:  3JICKTPOOTPHUIATEIIEHOCTh,  CTENCHB
OKHCJICHHUS,  OKHCIIUTEIb W  BOCCTaHOBUTEIb,
OKHCJICHHE U BOCCTAaHOBJIEHUE; COCTABIISATh YPABHEHUS
peaxiuii ¢ TOMOMIbI0 METO/1a SJIEKTPOHHOTO OanaHca;
BBITIOJHATh XUMHUYECKUH OJKCIIEPUMEHT B IIOJIHOM
COOTBETCTBUU  C  TpaBHIAMU 0e30MacHOCTH;
Ha0It0/1aTh, (PUKCUPOBATHh M OIMCHIBATH PE3YJIbTATHI
MIPOBEJECHHOTO XUMHYECKOTO IKCIIEPUMEHTA;
coOnrofarh mpaBuia Oe3o0macHOro oOpaleHus ¢
TOPIOYHMHU u TOKCUYHBIMU BEIIECTBAMH,
71a60paTOPHBIM 000PYTOBAHUEM.
Tema 1.10 Xumus 3jieMeHTOB 18 4
45 | Ob6mas xapakTtepuctuka MertamioB. OOmme crnocoObl 2 3HaTh: XapaKTEPUCTUKY COCTaBa, CTPOEHUS, CBOWCTB, 1
noyiydeHus: MetayioB. Kopposus MeTaos. MOJTyYeHHUsl U TIPUMEHEHUsI BaKHEHIX MeTaioB (1A
46 | llenounble u MEI0YHO3EMEIbHBIC METAJLIHI. 2 u Il A rpynn, amoMuHHS, XKene3a U HEKOTOPHIX d- 1
47 | AnroMUHUI U €r0 COETMHEHUS. 2 AJIIEMEHTOB) M UX COEAVUHEHMH; XapaKTEPUCTUKY 1
48 JKenes3o u ero coequHeHUs. 2 cocTaBa, CTPOEHHMS, CBOMCTB, TMOJY4YEHUS U 1
49 | O6mas  XxapaKTepuCTHKa  HEMeTauloB.  Bomopos. 2 npuMeHeHus Baxuenmmx Hemerawios (VI A, VIIA, 1
Braroposble rassl. VIA rpymm, a takxke a3ora u (ocdopa, yriaeponga u
50 | ajoreHs.. 2 KPEMHUSI, BOJIOPO/Ia) M KX COCTUHEHHIM. 1
51 | Cepa u ee coequHeHHs. 2 YMeTb:  yCcTaHaBIIMBaThb  3aBUCUMOCTb  CBOWCTB 1
52 | Asor u docdop. 2 XUMHYECKUX  BEIIECTB OT CTPOCHHS  aTOMOB 1
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53 | Yraepon u KpeMHHI.

54 | Jlabopamopnasa paboma Ne 8 Ilomyuenue u CBOMCTBa 2JIP
HemetawioB. Crienuguyueckue CBOMCTBAa METAIIIOB.

55 | Jlabopamopnasa paboma Ne 9 W3ydyeHue XUMHUYECKUX 2JIP

CBOMCTB MpPOCTBIX BEUIECTB W COCAMHEHMH P- u d-
JJIEMEHTOB.

o0pazyronmx ux XUMHUYECKHUX 3JIEMEHTOB;
UCIIONIb30BaTh B y4yeOHOHW U mnpodeccruoHaIbHOMN
JIESATEIIBHOCTH XUMHYECKHE TEPMHUHBI U CUMBOJIUKY;
OTpakaTh XHMMHMYECKHE IIPOLIECCHl € IMOMOUIBIO
YpaBHCHHI  XUMHYECKHX  pPEaKIHid;  OOBICHSITH
CYIIHOCTh XHMHMYECKMX IPOLECCOB; COCTaBIATH
YpaBHEHHsS  peakuuid ¢  I[OMOLIBI0  METoja
AIIEKTPOHHOTO 0OanaHca; BBIMOIHATE XUMHUYECKUUN
AKCIIEPUMEHT B IOJIHOM COOTBETCTBUU C IpaBUIIaMU
O0e3omacHoCcTH;  HaOmOgaTh,  (QUKCHpOBATH U
ONMCHIBATh PE3YJIbTAThl MPOBEACHHOIO XMMHUYECKOTO
SKCIIEPUMEHTa; CcOOII0aTh MpaBWiIa 0e30MacHOTo
oOpallleHusl ¢ TOPIOYMMHU U TOKCUYHBIMH BEILIECTBAMU,
1a060paTOPHBIM 0o0opynOBaHUEM; MIPOBOJIUTH
CaMOCTOSITENIbHBIA TOUCK XMMHYECKONH HH(POPMALIUH C
UCMOJIb30BAHUEM PAa3JIMYHbIX HCTOYHUKOB (HAy4HO-
MOMYJISIPHBIX W3/1aHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETa); HCHOIB30BATh KOMITBIOTEPHBIX
TEXHOJIOTHH J1sl 00pabOTKU U Mepeayl XUMHU4YEeCKOn
uH(pOpMallUM M €€ TMPEACTaBICHHUs B PA3IUYHBIX
dopmax;  coOmogaTh  MpaBWIA  AKOJOTUYECKH
IrPaMOTHOTO IMOBEAECHUS B OKPYKAIOLIEH cpene;
OLICHMBAaTh BIIMSHUE XUMHUYECKOIO 3arpsi3HEHUS
OKpYXKaroIllel Cpe/ibl Ha OPraHMU3M Y€JIOBEKa U Ipyrue
KUBbIE  OpPraHW3Mbl;  KPUTUYECKH  OLIEHUBATh
JIOCTOBEPHOCTh XUMHUYECKON uH(popMaIuy,
MOCTYNAKIIEN U3 pa3HbIX UCTOYHUKOB.
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1 | 2 3 4 5 6
Pazjien 2 Opranuyveckasi XuMus 90 20
Tema 2.1 OcHOBHBbIE IOHATHSI OPraHUYECKOH XMMHHU U TEOPHUS 8
CTPOCHHUS OPraHUYECKHUX COeIMHEeHU
56 | Ilpeamer opraHuueckod XuMuu. Teopuss CTPOECHHUS 2 3HaTh:  ONpEAENCHUS  CIEAYIOIIUX  XUMHUYECKHUX 1
oprannyeckux coequuenniit A.M.bytineposa. MOHSATUI: YIJIEPOJIHBIN  CKeleT, (PyHKIIMOHAIbHAS
57 | Knaccudukanus opraHndeckux coeauHeHuil. OCHOBBI 2 rpyIina, i30Mepusi, TOMOJIOTHsI; OCHOBHBIE MOJI0KECHUS 1
HOMEHKJIATypbl OPraHUYECKUX BEUIECTB. TEOPUM  XUMHUYECKOIO CTPOEHUS  OpPraHUYECKUX
58 | Tumbl XUMHYECKUX CBSI3€l B OPraHUYECKUX COCIUHEHUAX 2 COCIMHEHUI M XapaKTEpUCTUKY B CBETE 3TOH TEOPUU 1
u crnocoObl ux paspeiBa. Kiaccudukanms peaxnuii B CBOWCTB OCHOBHBIX KJIaCCOB OpraHUYECKHUX
OPraHN4eCKON XUMHH. COEIMHEHU .
59 | PacyerHble 3ajaud 1O XHUMHYECKUM GopMmynaM HU 2 YMerTh: ONepHpOBaTh CIHCAYIOIMMH XHMUYCCKUMU 1

YPaBHCHUSIM.

HNOHATUSIMM: YTJIEPOAHBIA CKeNeT, (YyHKIUOHAIbHAS
rpynna, H30Mepus, TIOMOJIOTHS; MCIOIb30BaTh B
yuyeOHOH ¥ NpogecCHOHANBHON  JESTENbHOCTH
XUMHUYECKHE TEPMUHBI U CHMBOJIMKY; OTpakaTh
COCTaB OpraHUYECKUX COCJUHEHHUH C TOMOUIBIO
XUMUYECKUX (QOpMyJ; yCTaHABIUBATh MPHU3HAKH
o0LIero M pPa3IMYHOTO B THUIMOJOTUU pEaKUud JUIs
HEOPraHUYECKON U OPraHMYECKON XUMHUH; POBOJUTH
CaMOCTOSITENIbHBIN MOUCK XUMUYECKON NH(pOpMaLUU C
UCMOJIb30BAHUEM DPAa3JIMYHbIX HCTOYHUKOB (HAy4HO-
MOMYJISIPHBIX W3JIaHUM, KOMIIbIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa); NCHOIB30BATH KOMITBIOTEPHBIX
TEXHOJIOTHH J1sl 00pabOTKU M Mepenayll XUMHYEeCKON
uHpOpMAllUM U €€ TPeJCTaBICHHs B pa3IMYHBIX
dbopMax;  yCTaHaBIMBATh  3aBHUCHUMOCTb  MEXIY
KAUeCTBEHHOW UM  KOJMYECTBEHHOHM  CTOpPOHaMH
XUMHYECKMX OOBEKTOB U TMPOIIECCOB; pellaTh
pacyeTHble 3aJauyd MO0 XHUMHYECKUM GopMylIaM U
YpaBHEHUSM; OOBSACHATH XUMHUECKHUE  SIBICHUS,
MPOUCXOJIAIINE B IPUPOAE, OBITY M Ha IPOU3BOJICTBE;
coOmoaTh  IpaBUIa  SKOJIOTMYECKH TPAMOTHOIO
IIOBEJCHUS B OKPYXKAWOIIEH Cpele; OLEHUBATH
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BIIMSHUE XUMHUYECKOTO 3arps3HEHUS] OKPY>KaoIIen
cpelbl HAa OpraHuU3M 4YeJIOBeKa U JIpYTUE HKUBBIE
OpraHu3Mbl, KPUTHYECKH OIIEHUBATH JIOCTOBEPHOCTH
XUMHUYECKON MHQOpMAIMK, NOCTYMAIOIIEeH U3 Pa3HbIX
HMCTOYHHUKOB.

Tema 2.2 Yrj1eBoA0pO/Ibl U UX NPUPOIHbIE HCTOYHUKH 22 8

60 | AnkaHsbl. 2 3HaTh: XapaKTEPUCTUKY COCTaBa, CTPOECHUsI, CBOWCTB, 1

61 | [luxnoankaHsl. 2 MOJIy4YeHUs] W TPUMEHEHUs] BaKHEHIIMX KJIacCOB 1

62 | AJKCHBIL. 2 YIJIEBOJOPOAOB (QJIKAHOB, ITMKIOAIKAHOB, AJIKEHOB, 1

63 | AJKaJaUECHBI. OcHoOBHBIE MOHATHSA XUMHH 2 aJKMHOB, apeHOB) M HX Haubolee 3HAYUMBIX B 1

BBICOKOMOJIEKYJISIPHBIX COEMHEHHUI. HApOJHOXO3SMICTBEHHOM  IUIaHE  TPEACTaBUTENCH;

64 | AJIKUHBL 2 HA3BaHMUSI OPraHUYECKHX U3YYEHHBIX BELIECTB IO 1

65 | ApeHsL 2 TPUBHAIBHOUN MM MEXTyHAPOIHOH HOMEHKIIATYPE; 1

66 | [IpupoAHbIC HCTOYHUKH YIIICBOLOPOIOB. 2 YMeTh: 0TpakaTb XUMUYECKHE MPOIIECCHl C TOMOIIbIO 1

67 | Jlabopamopnas paboma Ne 10 AnkaHsl. 2 2JIP | YPAaBHEHHH  XMMMYECKUX  PEakUMid,  OOBACHATH
CYUIHOCTb ~XUMHUYECKHUX MPOLECCOB;  BBIIOJIHATD
XUMHYECKHH IKCTIEPUMEHT B MTOJTHOM COOTBETCTBHH C
npaBuUiIaMy 0€30MacHOCTH; HaO01aTh, (PUKCUPOBAThH
" OIMCHIBATh pe3ynbTaThI MIPOBEIEHHOTO
XUMHUYECKOTO 9KCIEPUMEHTA,; yCTaHaBIUBATh
3aBHCUMOCTh MEXTY KayeCTBEHHOU u
KOJINYECTBEHHON CTOPOHAMU XMMUYECKUX OOBEKTOB U
MpOIIeCCOB;  cOONMOAaTh  MpaBuia  0€30MacHOro
oOpaleHus ¢ TOPIOYMMH U TOKCHYHBIMU BEIIECTBAMH,
71a00PaTOPHBIM 000PYTOBAaHUEM.

68 | Jlabopamopnas paboma Ne 11 Ankensl. 2 2JIP

69 | Jlabopamopuas paboma No 12 AnKuHBL. 2 2JIP

70 | JlabopamopHnas paboma Ne 13 OmpeneneHue HaIM4US 2 2JIP

HENpeAeIbHbIX YIIIEBOAOPOAOB B OCH3UHE U KEPOCHHE.
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1 | 2 3 4 5 6
Tema 2.3 I'uapokcujibHbIE COeTUHEHNSI 10 2
71 | Ctpoenue u Kinaccu(pHUKaIHsI CIUPTOB. 2 3HaTh: XapaKTEPUCTUKY COCTaBa, CTPOECHMUSI, CBOWCTB, 1
72 | IlpenenbHble OTHOATOMHBIE CIIUPTHI. 2 [IOJIy4YEeHUSA u MIPUMEHEHUS BAYKHENUIINX 1
73 | MHOroaTOMHbIE CIIUPTBHI. 2 IIPEICTAaBUTEINIECH KIIACCOB OPraHUYECKUX COCIUHEHUM: 1
74 | denou. 2 METAHOJIa U ATAHOJIA, CIIOKHBIX Y(PUPOB, )KUPOB, MBLI, 1
75 | Jlabopamopnas paboma Ne 14 Cuuprsl. 2 2JIP | anbiaerujaoB ((popManbleruoB M alETallbAETua),
Tema 2.4 Anbaeruibl U KETOHBI 8 2 KapOOHOBBIX KHCJIOT (yxcycHoit KHCIIOTBI),
76 | IloHsATHE 0 KAPOOHMIIBHBIX COCIMHEHUSIX. 2 MOHOCaXapu/10B (TII0KO03b1), AUCaxapuioB 1
77 | Anpnerumst. 2 (caxapo3sbi), MOJINCaXapHUI0B (kpaxmaina u 1
78 | KetoHmL ) [EJUTIONO03bI);  AHWJIMHA, AMHUHOKHCIOT, OCIIKOB, 1
79 | Jlabopamopnas paboma Ne 15 Anbaerusl. 2 7JIp | UCKYCCTBEHHBIX ~ M CHHTETMYECKMX  BOJIOKOH,
Tema 2.5 KapOoHoBbIe KMCJI0ThI M HX IPOM3BO/IHbIE 10 2 Kay+ykoB, IIacTMacc.
80 | IloHaTne o KapOOHOBBIX KHUCIOTAX U UX KIACCU(PUKALIHSL. 2 HasBaHUA OPF aHUHYCCKHUX HqueHvHHX BEIICCTB 1O 1
81 | I'omonormyeckuii psn MNpeAenbHbIX  OJHOOCHOBHBIX 2 TPHIBHAIIBHOM MM MEAULYHAPOHO HOMCHKJIATYPC. 1
KapGOHOBBIX KHCIIOT. YmeTs: OTpaKaTh XUMHECKHE HpOI_Ie(iC.BI C TIOMOLIBIO
82 | ClioxHbIc supEL. > YPaBHCHHHA  XUMHYECKHX peaKuHH', OOBSICHATH 1
83 | JKupb1. Mbura. > CYIWHOCTb ~ XMMMHYECKHX  IPOLECCOB;  BBINONHATH 1
84 | Jlabopamopnas paboma Ne 16 KapOOHOBBIE KUCIIOTHI. 2 2P | MMITICCKH aKcnepHMeHT_ B TIOIHOM COOTBETCTBITH ©
mpaBHJIaMy 0€30MacHOCTH; HabI0aaTh, PUKCUPOBATH
Tema 2.6 YrieBoabl 8 2
" OITHCHIBATH pe3yIbTaThI IIPOBEIEHHOTO
85 | Ionarue 06 yrnesofax. MoHoCaxapuaL. 2 XUMHUYECKOTO IKCIIEPUMEHTA; yCTaHaBIUBATh 1
86 | Jlucaxapubl. 2 3aBHCUMOCTh MEXTY KayeCTBEHHOU u 1
87 | lomicaxapupl. 2 KOJIMYECTBEHHOW CTOPOHAMH XUMHUYECKIX 0OBEKTOB U 1
88 | Jlabopamopnas paboma Ne 17 YrneBopl. 2 2JIP MpONeccOB;  COOMIONATh  TpaBmia  Ge30MacHoro
Tema 2.7 AMHHBI, AMHHOKHC/IOTBI, O€/IKH. 12 2 oOpalleHust ¢ TOPIOYNMH U TOKCHYHBIMH BEIIIECTBAMH,
89 | Ilonarue 06 amMmuHaX W UX KIAacCCHU(PUKAIIUS. 2 J1abOPaTOPHBIM 06OPYI0BAHHEM. 1
90 | l'omonormyeckuii psii TPEAeNbHBIX  alu(paTHUIECKUX 2 1
aMHUHOB.
91 | I'omonorudeckuii psij apoOMaTHYECKUX aMHUHOB. 2 1
92 | AMMHOKHUCIOTHI. 2 1
93 | benku. 2 1
94 | Jlabopamopnas paboma Ne 18 benku. 2 2JIP
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1 | 2 3 4 5 6
Tema 2.8 Ioanmepnbl 4
95 | Ilmactmaccsl. 2 3HaTh: XapaKTEPUCTUKY COCTaBa, CTPOECHMUSI, CBOWCTB, 1
96 | Bonokna, ux kiaccuduxarus. 2 [IOJIy4YEeHUSA u MIPUMEHEHUS BAYKHENUIINX 1
MPEACTaBUTENCH KJIACCOB OPraHUYECKUX COCTUHEHUN:
Tema 2.9 A3zorcoaep:xaniue rerepouKINYecKre COeINHEHUS. 4 2 HCKYCCTBCHHBIX u CHHTCTHYICCKUX BOJIOKOH,
Hyxkj1emHOBBIE KHCJIOTHI Kay4yKoB, I1acTMacc.
97 | HyknenHOBbIE KHCIIOTHI. 2 YMeTh: 0TpakaTb XUMUYECKHE MPOIIECCHl C TOMOIIbIO 1
98 | Jlabopamopnasa paboma Ne 19 V3rotoBineHne 00bEMHBIX 2 2JIP | YPaBHCHHMHl  XMMHYECKHX  pEaKUuid;  OOBSCHATH
Y [IAPOCTEPKHEBBIX MOJEIEN a30THCTHIX I'€TEPOLUKIIOB. CYIIHOCTb ~ XMMHUYCCKUX  TIPOLECCOB;  BBIIOJHATH
Tema 2.10 buoJsiornuecks aKTUBHbIE COEIMHEHHUS 4 XMMHYCCKHH SKCIICPHMCHT B IIOJTHOM COOTBCTCTBHU C
99 | ®epmenTsl. BuramuHsl. 2 npaBuIaMH 0€30M1aCHOCTH; HaOI0AaTh, PUKCHPOBATh 1
100 | TopmoHbL. JlekapcTaa. ) u OTIMCHIBATh pe3ynbTaThl MIPOBECHHOTO 1
XUMHUYECKOTO JKCIIEPUMEHTA; yCTaHaBIUBATh
3aBUCUMOCTh MEXITY Ka4ueCTBEHHOM u
KOJIMYECTBEHHOW CTOPOHAMH XUMHUYECKIX 0OBEKTOB U
MpoIIeCCOB;  cOONMOAaTh  MpaBuia  0€30MacHOro
oOpallleHus ¢ TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH,
71a60paTOPHBIM 000PYTOBAHUEM.
Bcero 200 (160T+40J1P)

* 171 XapaKTepUCTUKU YPOBHSI OCBOCHUSI yUeOHOTO MaTepHalia UCIOIb3YIOTCS CleAYIOLe 0003HAUEHUS:
1 — o3HaKOMUTENbHBIN (y3HABaHUE paHEe U3YUYEHHBIX 0OBEKTOB, CBOICTB);
2 — penpOYKTUBHBIN (BBITIOJHEHHE ICATEIIEHOCTH 110 00pa3ily, HHCTPYKIIUHU HITH TTOJT PYKOBOACTBOM);

3 — MPOJYKTUBHBIN (MJITAHUPOBAHUE U CAMOCTOSATENILHOE BBIIOJHEHHE ACATEIbHOCTH, pellieHUe MPOOJIEMHBIX 3aj1a4).
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3. YCJOBMUS PEAJIM3AIIAU ITIPOTPAMMBI YYEFHON JUCITATLIAHBI

3.1 TpeOoBanusl K MATepPHAJIBLHO-TEXHHYECKOMY 00ecre4eHU 0
Peanunzanus nporpaMmsl AMCUUILUIMHBI TpeOyeT Hanuuus: yueoHoro Kabunera xumun.

AynutopHas 10ocka — 1 mIT., CTOJI y4eHH4YeCKuid — 14 mT., CTyl ydeHUYecKuil — 28 1IT., CTOJ
npenonasarens — | mr., cryn npenogasarens — 1 mr., obmenaboparopHoe 000pyIOBaHUE, B TOM
ymcle: cron jgaboparopuelii — 11 mwT., mocyaa ob1iero Ha3HaueHus - B HEOOXOAUMOM KOJIMYECTBE,
1ocy/la CHEeNHMaJIbHOr0 HAa3HAYEHHUS - B HEOOXOIMMOM KOJHMYECTBE, M3MEPHUTEIbHAs MOCyda - B
HEOOXOUMOM KOJMYecTBe, IKad BBITSDKHOM — 3 MIT., U3MEpHUTENbHOE O00OpYJOBaHHE, B TOM
yucie: Bechl TexHuueckue BJITK-500r. — 1 mir., mynstumenuanpoekrop View Sonic PJD5123/
Acer X113PH — 1 ., kommetorep (Hoyroyx) HP Compaq 6715b - 15.4”, AMD Turion 64 TL-60
2,0I'ru, RAM 2r6, HDD 160r6, Ati Mobility Radeon X1250 -1 1mr., 3KpaH NMEepeHOCHON Ha
tpenore Da-Lite Versatol — 1 mr., xumuueckue Ttabmuisl (IICD, Tabawma pacTBOPHUMOCTH,
DNEKTPOXUMHUUECKUN Psii HanpshKeHU MetamioB, OKpacka HHAMKATOPOB B Pa3IMUYHBIX Cpeaax) —
4 wr., makatel — 20 wT., xomekuuu («Metamasl U cruiaBbly, «[lmactmaccer», «TomiIuBo»),
KOMIUIEKT Y4eOHO-METOIMYECKON JOKYMEHTAIlMM, KOMIUICKT BHICOMATEPHAIIOB, XHMHUYECKHE
PEaKTUBBI.

3.2 UndopmanuonHoe odecriedeHne 00yueHus
[lepeyeHb peKOMEHIyeMbIX YYeOHBIX W3JaHHW, MHTEpHET-pecypcoB, IOMOJHUTEIBLHON
JTUTEPATYPBI.

OCHOBHBIC UCTOYHHUKH:
1. bnunos, JI. H. Xumus: yuebnuk nns crno / JI. H. biunos, U. JI. [lepdpunosa, T. B.
CoxkonoBa. — 2-¢ u3j., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c¢. — ISBN 978-5-8114-

7904-7. — Tekct: »neKTpoHHBIN // JlaHb: AJIEKTPOHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/167183.
2. ITpecc, N. A. Oprannyeckas xumus: yaebHoe nocobue st cro / M. A. Ilpecc. —

Cankr-IlerepOypr: Jlanb, 2021. — 432 ¢. — ISBN 978-5-8114-7074-7. — TekcT: 3neKTpoHHbI# //
Jlanb: anekTpoHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/154411.,

JIONOTHUTENbHbBIE HCTOYHUKHU:

1. TIpecc, U. A. OOGmas xumust: yueOHoe mocobue miusa cno / U. A. Ilpecc. — CaHkr-
[TetepOypr: Jlanb, 2021. — 496 c¢. — ISBN 978-5-8114-7073-0. — TekcT: 21eKTpoHHBIH // JIaHb :
3JIEKTPOHHO-OnOmoTeunas cucrema. — URL: https://e.lanbook.com/book/154410.

2. Obmas xumust. Teopus u 3agaun: yue6Hoe nocodue / H. B. Koposun, H. B. Kynemos, O.
H. Tonuapyk [um ap.]; mox penakimedt H. B. KopoBuna, H. B. Kynemosa. — 3-e¢ u3n., crep. —
Cankr-IlerepOypr: Jlanb, 2018. — 492 c. — ISBN 978-5-8114-1736-0. — TekcT: 371eKTpOHHBIH //
Jlanb: anekTpoHHO-0MOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/104946

3. Eropos, B. B. O6mas xumus: yue6Huk / B. B. EropoB. — Cankr-IlerepOypr: Jlans,
2018. — 192 c. — ISBN 978-5-8114-3072-7. — Tekct: 35IeKTpOoHHBIH // JlaHb: 3IEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/102216

4. Xumus u xu3Hb - XX Bek: Haykallpecc

HNuTepHeT-pecypcebl:
1. http://www.chem.msu.su (DnekTpoHHast OMOIMOTEKA [0 XUMUH)



https://e.lanbook.com/book/167183
https://e.lanbook.com/book/154410
http://biblioclub.ru/index.php?page=book_red&id=491648
http://www.chem.msu.su/

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
TACIATLITAHBI

KoHTposib M omeHka pe3yJabTaTOB OCBOCHMS Y4eOHOH AMCHUIUIMHBI OCYIIECTBIISETCS
mpernojaBaTesieM B TIPOIECCe IMPOBEACHUS MPAKTUYCCKUX 3aHATUA W JIa0OpaTOPHBIX padoT,
TECTUPOBAHUS, a TaKKe BBINOJHEHUA OOYYalOIIMMHUCA WHIMBUIYaJIbHBIX 3aJaHUM, MPOEKTOB,

HUCCJIETOBAHUM.

PesyabTaTnl 00yueHus
(oCBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

@DopMbI U METOAbI KOHTPOJISI M
OlIeHKH pe3YJIbTATOB 00y4eHHus!

YMETh!

— OINCpHUpPOBATL CIACAYIOIIUMHU XHUMHUYCCKUMH TIOHATUSAMU:

BC€IICCTBO, XUMHUYCCKUMN 3JICMCHT, aToM, MOJICKYJIA,
OTHOCHUTCJIBHBIE aTOMHad W MOJICKYJIApHasd MacChl, HOH,
AJUIOTPOIINA, H30TOIIbI, XUMHUYCCKaA CBA3b,
QJICKTPOOTPHULIATCIIBHOCTD, BaJICHTHOCTB, CTCIICHDb

OKHCJICHHUS, MOJIb, MOJIIpHAs Macca, MOJISIPHBIH 00BeM

ra3oo0pa3HbIX BEIIECTB, BELIECTBA MOJEKYISPHOIO U
HEMOJIEKYJIIPHOTO CTPOEHHUS, PAaCTBOPBI, JJIEKTPOIUT U
HE3JIEKTPOJINT, EKTPOJIUTHYECKAS JIUCCOIUAITHS,
OKHCIIUTEINb u BOCCTaHOBHTEb, OKHCJICHUE u

BOCCTaHOBJICHUE, TEIUIOBOH 3((EKT peakuuu, CKOPOCTh
XAMHYECKOW peaKIMu, KaTajiu3, XMMHYECKOe paBHOBECHE,
YIIICPOHBIA CKeNeT, (pyHKIHOHAIbHAS TPYIIa, H30MepHs,
TOMOJIOTHSL;

- OIICHKA 3a BBIIOJIHCHUE W 3alIUTY
n1abopaTOpHBIX PadoT;

- OIICHKA 3a BBITTOJIHEHHE
WHWBUIYATBLHBIX ¥ TECTOBBIX 3aJ[aHMIA;

- OIICHKA 3a pellleHue 3a/1a4.

— YCTaHaBJIMBATb NPUYUHHO-CICACTBECHHYIO CBIA3b MCKIY
CoJep)KaHUEeM 3aKOHOB COXPAaHEHUS MacChl BEUIECTB U
IIOCTOSAHCTBA COCTaBa BCIICCTB W HAIIMCAHUEM XHUMHNUYCCKHX
(dhopMyn 1 ypaBHEHUIA;

- OICHKa 3a BbIIIOJJHCHUC MW 3alluTy
71a00paTOPHBIX PadoOT;

- OIICHKA 3a BBITIOJTHEHHE
WHIUBHIyaJIbHBIX M TECTOBBIX 3a/IaHHH;

- OLICHKA 32 PEIICHUE 33/1a4.

— YCTaHaBIUBAaTh SBOITIOIIMOHHYIO CYIITHOCTH | - OIICHKa 3a BBITIOJIHEHHUE
MEHIEIEEBCKON u COBpEMEHHOH (bOpMyIMPOBOK | MHAMBUIYAJIbHBIX U TECTOBBIX 3aJaHUI.
nepuoanyeckoro 3akona J1.11.Menneneesa;

— OOBSICHATH (mznueckuit CMBICII CUMBOJIAKH | - OIIEHKa 3a BBITIOJIHEHUE
MIEPUOTUIECKON TaOIULIBI XUMHYECKHX 3JIEMEHTOB | UHIUBUAYAIbHBIX U TECTOBBIX 3a/IaHUM;

J.M.MenzneneeBa (HOMEpPOB 3JI€MEHTa, IEPHOAA, TPYIIIBI) U
YCTaHOBJIMBATh MPUYUHHO-CIEACTBEHHYIO CBSI3b MEXIY
CTPOEHHEM aTOMa U 3aKOHOMEPHOCTSMHU M3MEHEHHS CBOWCTB
3JIEMEHTOB M OOPa30BaHHbIX MMH BEIIECTB B NEPHOAAX U
rpynmax;

- OIICHKa 3a pCIICHUC 3a1a4.

— YCTaHaBIWBaTh  3aBHUCHUMOCTb  CBOMCTB  XHUMHUYECKHX
BEIIECTB OT CTPOCHHUSI aTOMOB 00pa3yIONINX WX XUMHUYECCKHX
3JIEMEHTOB;

- OIICHKa 3a BBIIIOJTHCHUEC
UHAUBUAYAJIBHBIX U TCCTOBBIX 3aﬂaHHﬁ.

— OOBSICHATH 3aBHCUMOCTH CBOICTB BCIICCTB OT UX COCTaBa
" CTPOCHUA KPUCTAJUIMYCCKUX PCHICTOK;,

- OIICHKa 3a BBIIIOJIHEHHUE
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJJaHUM.

— HCTIONIB30BaTh B yY4eOHOW ®  TPOdecCHOHATHLHOU
JIeTEIbHOCTH XUMUYECKIE TEPMHUHBI U CUMBOJIHKY

- OICHKa 3a BBIIIOJIHCHUE MW 3alluTy
nmabopaTopHBIX PaboT;

- OIICHKA 3a BBITIOJTHCHHE
WHIAUBUAYAJIBHBIX U TECTOBBIX 3aﬂaHHI7[;

- OIICHKA 32 pellieHHe 3a/1a4.

— OTpaXkaTh COCTaB OPraHMYECKUX COETUHEHHH C TTOMOIIBIO
XUMUYECKHUX (HOpMyT;

- OLIEHKa 3a BBHIOJIHEHHE M 3alINUTY
71a0opaTopHBIX PadoT;

- OLICHKA 3a BBITTOJIHEHHE
WH/IMBUAYAITBHBIX U TECTOBBIX 3aJIaHH;

- OLICHKA 3a pellIeHHe 3a/1a4.

— OTpaXaTb XUMHUYCCKUC MMPOLECCCHI C TIOMOLIBIO ypaBHCHI/Iﬁ
XUMHUYCCKHUX peaxunﬁ;

- OIICHKa 3a BBIIOJIHEHUE W 3alIUTY
nmabopaTopHBIX PaboT;




Pe3yabTarsl 00yyeHus
(0OCBOCHHBbIE YMEHHs1, YCBOCHHbIE 3HAHUS)

®opMbI M METO/IbI KOHTPOJIS U
OIICHKH Pe3yJbTATOB 00y4eHH s

- OLIEHKa 3a BEIIOJIHEHNE
WHANBUIYATFHBIX M TECTOBBIX 3aJaHMH;
- OIIEHKA 3a peIIeHre 3a1ad.

— OOBSICHATE CYIIHOCTb XUMUYCCKUX MMPOLECCOB;

- OIICHKA 3a BBIMOJIHEHHE | 3alIHUTY
n1ab0paTOPHBIX padoT;

- OIICHKA 3a BBITIOJTHEHHE
HHAWBUAYATLHBIX U TECTOBBIX 33 JaHHH.

— YCTaHABIWBaTh TMpPHU3HAKK OOIIEro H Pa3IUYHOTO B
TUTIOJIOTUU PEaKIMi JJIT HEOPraHUYECKOM M OpraHuYeCKOn
XHUMHH;

- OIICHKA 3a BBIIOJIHCHUE W 3alUTY
nmabopaTOpHBIX PadoT;

- OIICHKA 3a BBITTOJIHEHHE
WHVBUIYAIbHBIX ¥ TECTOBBIX 3aJJaHMIA;

- OLICHKA 3a pelIeHHe 3a/1a4.

— COCTaBJIATh yPAaBHEHUS pEaKIUil C IMOMOIIBI0 METO/Aa
AIIEKTPOHHOTO OalaHca;

- OIIGHKa 3a BBHIMOJIHEHHE W 3alIHuTy
nmabopaTOpHBIX PadoT;

- OLIEHKa 3a BBITIOJIHEHHE
WHIVNBUIYATHGHBIX M TECTOBBIX 33JJAHUMH.
— OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMUMHYECKOW PEaKIiH | - OIICHKa 3a BBITIOJIHEHHUE

U TOJIOKEHHUS XHMHYECKOTO PABHOBECHS OT Pa3IMYHBIX
(bakTopoB;

WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJIaHUI;
- OLICHKA 32 pelIeHUE 3a/1au.

— BBIINIOJIHATH XHUMHYECKAN SKCOEPUMEHT B
COOTBETCTBHU C IIpaBUJIaMU 6630H3.CHOCTI/I;

IIOJITHOM

- OICHKAa 3a BBIIOJHEHWE U 3aIIUTY
MIPaKTHYECKUX U Ja00paTOpHBIX paboT;
= OIICHKa 3a BBIIIOJTHCHUEC
WHJIMBUAYAJIBbHBIX U TECTOBBIX 3aJJaHUM.

— Habmonath, (UKCHpOBaTH W ONUCHIBATH PE3yJIbTATHI
MPOBEIEHHOTO XMMHUYECKOTO SKCIIEPUMEHTA;

- OICHKAa 3a BBIIOJHEHUWE U 3aIIUTY
MIPaKTHIECKUX U Ja00OpaTOPHBIX padoT.

— IPOBOJIUTH  CAMOCTOSITENIBHBIM ~ MOUCK  XMMHUYECKOMN
WHGOPMAITUN C HWCIONB30BAaHHEM PAa3IUYHBIX HCTOYHUKOB

- OLICHKA 32 BBITIOJIHEHHE BHEAYAUTOPHOM
CaMOCTOSITETTHHON PabOTHI.

(HayqHO-TIOMYJISIPHBIX ~ W3JaHHWH, KOMIBIOTEPHBIX  0a3
JTAaHHBIX, pecypcoB MHTepHEeTa);
— UCIOJIb30BaTh ~ KOMIBIOTEPHBIX ~ TEXHOJOTMH  JUisi | - OLEHKA 32 BBIIOJHEHHE BHEAYIMTOPHOM

00paboTKM ¥ mepefayd XUMHYECKOH HH(pOpMaluu u ee
IPE/ICTAaBICHNS B Pa3IMUHbBIX GopMmax;

CaMOCTOSTEIILHOU pa6OTLI.

— YCTAaHABIUBATh 3aBUCHUMOCTh MEXKIY KaYeCTBEHHOW U
KOJINUECTBCHHOW CTOPOHAMH XUMHUYECKUX OOBEKTOB U
TIPOIIECCOB;

- OIICHKAa 3a BBINOJIHEHHE U 3aIlUTy
71a00paTOPHBIX PadoT;

= OILICHKa 3a BBIIIOJTHCHUEC
WHIUBHIYaJIbHbBIX U TECTOBBIX 3a/IlaHUH.

— pemiath pacyeTHbIE 3aJaud N0 XMMHUYECKUM (opMyrnaM U
YPaBHEHUSM;

- OIEHKAa 3a BBIIOJHEHUWE U 3aIIUTY
nabopaTOpHBIX padoT;

- OLICHKA 3a
WHIIMBH/YaJIbHBIX 3aaHUM;
- OLICHKA 32 PEeNICHUE 33/1a4.

BBIIIOJTHCHUEC

— OOBSICHAT, XMMHUYECKHE SIBJICHUS,
npupojie, ObITY U Ha TIPOU3BOJICTBE;

MPOUCXOJIAIINE B

- OICHKa 3a BbIIIOJIHCHUE MW 3alluTy
nmabopaTopHBIX PaboT;

- OIICHKA 3a BBITIOJTHCHHE
VHVBUIYAIGHBIX M TECTOBBIX 33JIAHUMH.

— ONPENENsSITh BO3MOXHOCTH IPOTEKaHWUS XHUMHUYECKHX | - OICHKA 3a BBINOJHCHHE W 3alIUTy
MPEBPAILCHUN B Pa3JIMYHBIX YCIOBUSX; 1ab0opaTOpHBIX padoT;
- OLICHKA 3a BBINOJIHEHHE
WHIUBUYAIbHBIX U TECTOBBIX 3aJIaHUM.
— o0 IaTh paBuia  DKOJIOIMYECKHU IpaMOTHOrO | - OLICHKA 32 BBINOJHEHUE JIA0OPaTOPHBIX

TOBEJIEHUS B OKPYKAaIOIleH cpeie;

pabor.
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Pe3yabTarsl 00yyeHus
(0OCBOCHHBbIE YMEHHs1, YCBOCHHbIE 3HAHUS)

®opMbI M METO/IbI KOHTPOJIS U
OIICHKH Pe3yJbTATOB 00y4eHH s

— OLIEHMBAaTh  BIUSHUE  XUMHYECKOTO  3arps3HEHHA
OKpYy)KaroIllel cpeAsl Ha OpraHu3M 4eJoBeKa M JpyTue
JKUBBIC OPIaHU3MBI;

- OLIEHKa 3a BEIIOJIHEHNE
WHANBUAYATGHBIX M TECTOBBIX 33/ITAHUH.

— coOmonaTh mpaBwia  0OE30MacHOrO  OOpalieHHus ¢
TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH, JIAOOPATOPHBIM
000pyTIoBaHUEM;

- OICHKAa 3a BBIIIOJJHCHUC UW 3alluTy
MNPAaKTUYCCKUX U J'Ia60paTOpHI>IX pa60T.

— HOATOTABIMBATh PACTBOPHI 3aTaHHON KOHIICHTpAIUH B
OBITY ¥ Ha TPOU3BOJICTBE;

- OIICHKa 32 BBHIMOJIHEHHE | 3alIHuTy
nmabopaTOpHBIX PadoT;

- OLICHKa 3a BBITIOJTHCHHE
WHIMBUAYAITBHBIX U TECTOBBIX 3aJIaHHH;

- OIICHKA 3a pellieHHe 3a/1a.

— KPpUTUYCCKU OLCHHMBATH OOCTOBCPHOCTH XUMHUYCCKON
HH(bOpMaHHH, HOCTyHa}OHIeI‘/'I 13 Pa3HbBIX HICTOYHUKOB

- OLICHKA 32 BBHIIIOJHEHUE BHEAYIUTOPHOM
CaMOCTOSITETIbHOM PadOTHI.

3HATh:

— ONPENCNICHUs]  CIEAYIOIIMX  XUMHUYECKHMX  TOHATHI: | - OIICHKA 3a BBINOJHCHHUE W 3alluTy
BELIECTBO, XHUMHYECKHMI OJIEMEHT, aroM, MOJIEKyJa, | JJaDOpaTOPHBIX padoT;

OTHOCHUTEJIBHBIE aTOMHAast M MOJIEKYy/IsSpHas MaccChbl, HOH, | - OILICHKa 3a BBIITOJIHEHHUE
AIIOTPOIIHS, HU30TOIIbI, XUMHAYECKasA CBSI3b, | MHIMBH/YaJbHBIX M TECTOBBIX 3a/IAHUI,
IIEKTPOOTPUIIATECIBHOCTD, BaJICHTHOCTD, CTCIICHB | - OLCHKA 3a pCIICHUC 3a/1a4.

OKHCIICHHUS, MOJb, MOJISIpHAsS Macca, MOIIPHBIA 00beM

ra3oo0pa3HbIX BEIIECTB, BELIECTBA MOJEKYISPHOIO U
HEMOJIEKYJIIPHOTO CTPOEHHUS, PAaCTBOPBI, JJIEKTPOIUT U
HE3JIEKTPOJINT, EKTPOJIUTHYECKAS JIUCCOIUAITHS,
OKHCIIUTEINb u BOCCTaHOBHTEb, OKHCJICHUE u

BOCCTaHOBJICHHE, TEIUIOBOM 3 (EeKT peakmuu, CKOPOCTh
XMMHUYECKOW pEaKInH, KaTalinu3, XMMHUYECKOEe pPaBHOBECHE,
YIJICPOIHBIA CKeleT, (pyHKIMOHANbHAS TPYIIa, U30MEpHs,
TOMOJIOTHSE;

— 3aKOHbI COXPAHCHUA MACChI
cocCTaBa BCIICCTB,

BC€IICCTB M IIOCTOSHCTBaA

- OICHKa 3a BBIIIOJIHCHUEC HW 3alluTy
71a00paTOPHBIX PadoT;

- OIICHKA 3a BBITIOJTHEHHE
WHIUBHIyaJIbHBIX M TECTOBBIX 3a/IaHHH;

- OLICHKA 3a PEIICHUE 33/1a4.

— XapaKTePUCTHKY 3JIEMEHTOB MaJIbIX U OOJIBIIMX IEPHOIOB
mo wux TmonoxeHuto B Ilepumomuueckoit  cucteme
JI.M1.Menneneena,

- OIICHKa 3a BBIIIOJTHCHUEC
UHAUBUAYAJIBHBIX U TCCTOBBIX 3aHaHHﬁ;
- OIICHKa 3a pCIICHUC 3a1a4.

— XapaKTEePUCTUKY BaXKHEUIIMX TUIIOB XUMUUECKUX CBSI3EU U
OTHOCUTEJILHOCTb 3TOM THUIIOJIOTUY;

= OIICHKa 3a BBIIIOJTHCHUEC
WHAWNBUAYAJIbHBIX U TECTOBBIX SaI[aHHﬁ.

— OCHOBHBIC TTOJIOKCHUA TCOpUH 3J'I6KTp0J'IPITH‘I€CKOﬁ
Aucconuranm " XapaKTCPpUCTUKY B CBETC JTOH TCOpHH
CBOMCTB OCHOBHBIX KJIACCOB HEOPraHU4CCKUX COC,Z];I/IHGHI/II‘/'I;

- OIICHKAa 3a BBIIOJIHCHHE U 3aIUTy
71a00paTOPHBIX PadoT;

- OILICHKa 3a BBIITOJIHECHUC
WHAUBUAYATbHBIX U TECTOBBIX 3a/IaHUH;

- OIICHKA 3a PEIICHUE 3a/1a4.

— OCHOBHBIE [IOJIOKEHUSI TEOPUU XHUMHUYECKOIO CTPOEHUS
OpraHUYECKUX COEAUHEHUM U XapaKTEpUCTUKY B CBETE 3TOU

- OIIGHKa 3a BBHINOJIHEHHE W 3alIHuTy
71a0opaTopHBIX PadoT;

TEOPUH CBOMCTB OCHOBHBIX KJIACCOB  OPraHMYECKHX | - OIICHKA 3a BBIIIOJIHEHHE
COEIMHCHUM; WHIWBUTyATbHBIX W TECTOBBIX 3aJJaHUH.
— XapaKTePUCTUKY COCTaBa, CTPOEHUS, CBOWUCTB, MOIYUYCHUS | - OIICHKA 3a BBIIIOJIHEHHE

1 mpuMeHeHnsa BaxkHeWmmx metamuioB (IA w I A rpymm,
AJIIOMUHUA, XK€Je€3a W HCEKOTOPLIX d'BHCMeHTOB) n ux
COEIMHCHUM;

WHIUBUYAIbHBIX U TECTOBBIX 3a/IaHUMH;
- OLICHKA 3a PELICHUE 3a1a4.
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Pe3yabTarsl 00yyeHus
(0OCBOCHHBbIE YMEHHs1, YCBOCHHbIE 3HAHUS)

®opMbI M METO/IbI KOHTPOJIS U
OIICHKH Pe3yJbTATOB 00y4eHH s

— XapaKTepUCTUKY COCTaBa, CTPOCHHS, CBOWCTB, MOMyUYCHHUS
u npuMeHeHus BaxxHenmmx Hemetamios (VI A, VIIA, VIA
rpynm, a Takke azora u (docdopa, yriepoaa W KPeMHHS,
BOJZIOPOJIa) M X COCTMHCHHUIA;

- OLIEHKa 3a BEIIOJIHEHNE
WHANBUIYATFHBIX M TECTOBBIX 3aJaHMH;
- OIIEHKA 3a pelIeHue 3a1ad.

— XapaKTCpUCTUKY COCTaBa, CTPOCHMUH, CBOﬁCTB, MMOJIy4CHUA
U TNPUMCHCHUIA BAXHCHUIIMX  KJIACcCOB YrjieBoaopoaoB
(aJ'IKaHOB, OUKJIOAaJIKaHOB, aJIKCHOB, aJIKMHOB, apeHOB) n ux
Hanbojee 3HAYUMBIX B H&pO,I[HOXO?»?IﬁCTBCHHOM IJIaHEC
HpeI[CTaBPITeJ'Ieﬁ;

- OIICHKA 3a BBIMOJIHEHHE | 3alIHUTY
na00paTOPHBIX padoT;

- OIICHKA 3a BBITIOJTHEHHE
HHAWBUAYATbHBIX U TECTOBBIX 3a/IaHUH;

- OLICHKA 32 PELICHUE 3a/1a4.

— XapaKTepUCTUKY COCTaBa, CTPOCHHS, CBOWCTB, MONyUYCHHUS
W TPUMCHEHHsS BaXHEUIIMX TMPEICTaBUTENECH KIaccoB
OpPraHWYeCKNX COCAWHEHUH: METaHOJa M ATAHOJA, CIOKHBIX
3(hHUpOB, KHPOB, MBUI, AIBACTUAOB ((PopManbIETHAOB U
aleTanberuia), KeTOHOB (ameToHa), KapOOHOBBIX KHCIIOT
(YkcycHOW ~ KHCJIOTBI),  MOHOCAaxapuaoB  (TJIFOKO3bI),
IUcaxapuoB (caxaposbl), MOIUCaxXapuIoB (Kpaxmaia H
IEJUTIOJIO3H), aHWUJIMHA, aMHHOKHCJIOT, OeIIKOB,
HCKYCCTBCHHBIX W CHUHTCTHYCCKHUX BOJIOKOH, Kay4dyKOB,
1acT™Macc;

- OIICHKA 3a BBIIOJIHCHUE W 3alIUTY
nmabopaTOpHBIX PadoT;

- OIICHKA 3a BBITTOJIHEHHE
WHVBUIYAIbHBIX ¥ TECTOBBIX 3aJJaHMIA;

- OLICHKA 32 pelleHHe 3a/1a4.

— Ha3BaHMUsI OPTraHMYECKMX MH3YUYEHHBIX  BEILIECTB
TPUBUATIBHOUN MM MEXAYHAPOJHON HOMEHKIIATYPE;
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- OIICHKAa 3a BBINOJIHCHHE U 3aIUTy
1a00paTOPHBIX PadoT;

= OLICHKa 3a BBIIIOJTHCHUEC
WHIUBHIyaJIbHBIX M TECTOBBIX 3a/IaHHH;

- OLICHKA 32 PELICHUE 3a/1a4.

— KJIacCU(UKAIMI0O XUMHUYECKHX PEaKIud MO0 pa3IndHBIM
IMpu3HaKaM: 4YUCIY H COCTaBy IIPOAYKTOB MU pPEArcHTOB,
TeruioBoMy 3¢deKTy, HampaBleHHIo, Qa3e, HaJIMIHI0
KaTaJIM3aToOpa, M3MEHEHHIO CTETICHEH OKUCIICHUS SJIEMEHTOB,
00pa3yIluX BEIICCTRa,

- OICHKAa 3a BbIIIOJJHCHUC MW 3alluTy
n1abopaTOpPHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJIaHUI;

- OLICHKA 3a pelLlIeHue 3a/1a4.

- KJ'IaCCI/I(I)I/IKaHI/IIO BCHICCTB U IMPOLCCCOB C TOYKU 3PCHUA
OKHCJICHUA-BOCCTAHOBJIICHUA.

- OIGHKa 3a BBHINOJIHEHHE U 3alIHUTy
nabopaTOpHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHIIMBUIyaJIbHBIX ¥ TECTOBBIX 3aJ[aHNH;

- OLICHKA 32 PELICHUE 33/1a4.
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