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1. MACHIOPT PABOYEM MPOT'PAMMBbI YYEBHOM JUCITATLIMHBI
Xumus
1.1 Ob6nacty npuMeHeHust padoyeil MPOrpaMmMbl

Pabouast mporpamMma y4eOHON IUCIMIUTUHBI SIBISETCS YACThIO MPOTPAMMbBI MOATOTOBKH
CIIEIIUATTUCTOB cpeaHero 3BeHa B cooTBercTBUM ¢ PI'OC mo cmemmanpHocTr CIIO 18.02.12
TexHONOTHSI AHATUTHYECKOTO KOHTPOJS XUMHUYECKUX COCIMHEHUN (YPOBEHb MOJITOTOBKH
0a30Bblif).

1.2 Mecro yueonoii gucuumiunbl B crpykrype IIIICC3: npodunbHas gucruruimHa
0011100pa30BaTEILHOTO IUKJIA.

1.3 Hearu u 3amaum AUCHUIUVIMHBI — TpPeOOBaHUAA K Pe3yJbTAaTaAM OCBOEHUS
JUCHHUILTHHDI

B pe3ynbrare ocBoeHUs yueOHON AUCHUILIMHBI 00Y4atOLUiiCs JOKEH YMeTh!

— OIEpUPOBAThH CACAYIOLIUMU XUMUUECKUMHU 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 COAEpPXKAHUEM 3aKOHOB
COXpPaHEHHsI MACChI BEIIECTB U TIOCTOSIHCTBA COCTAaBa BEIIECTB M HAIMMCAHUEM XUMHUYECKUX (HOpMyIT
Y YPaBHEHUM;

— YCTaHABJIMBATh  HBOJIIOLIMOHHYIO  CYIIHOCTh  MEHJEJIEEBCKOM UM  COBPEMEHHOM
dbopmyIupoBOK nepuoaudeckoro 3akona J[.M.Menneneena;

— OOBACHATH (PU3MUYECKUI CMBICT CHUMBOJMKHM MEPHOAMUYECKOW TaOMUIBl XMMHUYECKHX
snemenToB J[.Ml.MeHeneeBa (HOMEpOB 3JIEMEHTa, NEpUOJIa, TPYIIbI) U yCTaHABINBATh NPUUHMHHO-
CIIEICTBEHHYIO CBSI3b MEXJY CTPOCHMEM aToMa U 3aKOHOMEPHOCTSIMH HW3MEHEHHUsI CBOMCTB
3JIEMEHTOB M 00pa30BaHHBIX UMHU BEILECTB B IEPUOAX U TPYIIax;

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

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

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

— OTpa)kaTh COCTaB OPraHUYECKUX COETMHEHUHN C MOMOIIBI0O XUMUYECKUX (GOPMYII;

— OTpaXkaThb XUMUYECKHE MPOLIECCHI C TOMOIIbI0 YPaBHEHUIN XUMUYECKUX PEAKIUi;

— 00BSCHATDH CYIIHOCTh XUMHUYECKHUX MPOIECCOB;

— YCTaHaBIIMBATh MPHU3HAKU OOIIEro MW PA3JIWYHOIO B TUIOJOTHUM PpEaKUUd IS
HEOPraHWYECKON U OpraHU4YeCKON XUMMUH;

— COCTaBJIATh YPaBHEHHUS PEAKLUI C MOMOIIBIO METO/A JIEKTPOHHOI0 OajaHca;

— OOBSCHATH 3aBUCHUMOCTH CKOPOCTH XHMHYECKOH pEaKkUMU M TMOJOXKEHHS XMMUYECKOTO
pPaBHOBECHSI OT Pa3IMYHbIX (DaKTOPOB,;

— BBIIIOJIHATh XMMMUYECKUH HKCIIEPUMEHT B TIOJIHOM COOTBETCTBHM C IpaBUJIAMHU
0€30I1aCHOCTH;



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

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

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

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

— pemIaTh pacyeTHBIC 3a]]a41 110 XUMUIECKUM (OopMYyJIaM H YPaBHCHUSM;

— OOBSCHATH XUMHYCCKHE SBIICHUS, POUCXOISAIINE B MPUPOJIE, OBITY U HA TIPOU3BOICTBE;

— ONPEIENSATh BO3MOXXHOCTH TPOTECKAHHMSI XHUMHUYECKUX TMPEBPAIICHUNH B Pa3IUYHBIX
YCIIOBUSIX;

— c0o0JII01aTh MPaBUJIa 3KOJIOTUYECKH ITPAMOTHOTO ITOBEJCHMSI B OKPY KaIOLIEH cpeae;

— OIICHUBATh BIIMSHUE XHWMUYECKOTO 3arps3HCHUS OKpPYKAWIIEH Cpeapl Ha OpraHu3M
YeJIOBEKa U IPYTUe KUBBIC OPraHU3MEI;

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

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

— KPUTUYECKU OIICHUBATH JIOCTOBEPHOCTh XUMHUYECKOW HH(OpMAIHMH, MMOCTYMAIONEH W3
Pa3HBIX UCTOYHUKOB.

B pe3ynbrate ocBoeHHs y4eOHOM TUCIUIUIMHBI 00YYarOIIHACs TOKEH 3HATH !

— ONPEEIICHUS CICIYIOIMX XUMHUSCKHUX 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 PEaKIy, KaTallu3, XUMUIECKOS PaBHOBECHE, YIIICPOJHBIN CKeleT, QyHKIMOHAIbHAS
rpynmna, u30MepHsi, TOMOJIOTHS,

— 3aKOHBI COXpaHEHUsI MACChl BEIIECTB M MIOCTOSIHCTBA COCTaBa BEIIECTB;

— XapaKTePUCTUKY DJJIEMEHTOB MAJIBIX M OOJBIIMX TMEPHOJOB 1O WX IOJIOKCHHIO B
ITepuoanueckoit cucreme JI.M.Menneneena;

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

— OCHOBHBIE TIOJIO)KEHHUSI TEOPUU DIICKTPOIMTUICCKON TUCCOIMAIUN 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 OPTraHMYECKHX COCTUHEHUIA,

— XapaKTePUCTUKY COCTaBa, CTPOCHHS, CBOWCTB, TOJYYCHHS W TIPUMEHEHUS BaKHEHIIIMX
metauioB (IA u Il A rpynm, anroMuHus, )Kejae3a 1 HEKOTOPhIX d-2JIEMEHTOB) U UX COCIMHEHMIA,

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

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

— XapaKTePUCTUKY COCTaBa, CTPOCHHsSI, CBOWCTB, TOJyYCHUS M TPUMCHCHHS Ba)KHEHIIINX
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), MOHOcaxapunoB (TJIIOKO3bl), JAMCaxXapujoB (caxaposbl),
MoJIMCaxapua0oB (Kpaxmajla U IeJUTI0JI03bl), aHWJINHA, aMHUHOKHCIIOT, OEIKOB, MCKYCCTBEHHBIX M
CHHTETUYECKHUX BOJIOKOH, Kay4yyKOB, IJIacTMAacc;

— Ha3BaHUS OPraHUYECKUX H3YYCHHBIX BEIIECTB IO TPUBUAIBHOW WIM MEXIYHapOIHON
HOMEHKJIaType;

— KJIaccu(UKAIMI0 XUMUYECKHX PEaKIuil MO pa3jMyYHbIM TNPU3HAKAM: YUCIY M COCTaBY
IPOJAYKTOB M pEareHTOB, TemioBoMy 3(dexTy, HampaBieHHIo, (a3e, HAIMYUIO KaTalln3aTopa,
W3MEHEHUIO CTENIEHEN OKMCIIEHMSI 3JIEMEHTOB, 00Pa3yIOLUX BEILECTBA;

— KJ1accU(DUKAILIMIO BEIIECTB U MPOIIECCOB C TOUKU 3PEHUSI OKUCIICHHUSI-BOCCTAHOBIICHUS.

OcBoeHHe cojepKaHUsl Y4eOHOW JUCHUILIMHBI «XUMHUS» O0ECHeUYnBaCT 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 IpHU
oOpallleHuu ¢ XUMUYECKUMH BEIlleCTBaMU, MaTeprualaMy U IPOLECCAMU;

— 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, CUCTEMaTU3alluH, BBISABICHUSI IPUYUHHO-CIEICTBEHHBIX CBS3CH,
MIOWCKA aHaJIOTOB, ()OPMYJIMPOBAHUS BHIBOJIOB) JJISl PEIICHUS TIOCTABICHHOHN 3a/1a4d, IPUMEHEHHE
OCHOBHBIX METOJIOB MMO3HaHUs (HAOIIOACHHSI, HAYYHOTO SKCIIEPUMEHTA) AJIsl U3YUEHUS] PAa3IUYHBIX
CTOPOH XHMHYECKUX OOBEKTOB U MPOLECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh
CTaJIKUBAThCs B MpodecCHOHaIbHOU cdepe;

— HCHOJb30BAaHUE PA3JIMUYHBIX MCTOYHHUKOB JJIS TMOJYYEHHS XUMHUYECKOH HHOpMaIUH,
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, MCIOJb3yEMbIMU B XHMHHU:
HaOJII0/IEHUEM, ONMMCAHMEM, HM3MEPEHUEM, SKCIIEpUMEHTOM; yMEeHHE oOpalaThiBaTh, OOBSACHATH
pe3ynbTaThl MPOBEIEHHBIX OMBITOB U JieJaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHATH
METO/Ibl 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) 133
O0s3aTesIbHAs1 Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 117
B TOM YHCJIE:
TEOPETUYECKUE 3aHATHS 90
JabopaTopHbBIC PAOOTHI 27

MPAKTUYICCKHUC 3aHATHUSA -

KOHTpOJIbHast paboTa -

KYPCOBOH MPOEKT -

CamocrosiTesibHas padora o0yuyawuierocs (Bcero)

IIpome:kyTouHasi aTTecTanusi 6

KoncyabTanuun 10

IIpomexxyrouHast arrectanus: B popme nuddepeHIpoBaHHOrO 3a4eTa, IK3aMeHa




2.1 TemaTnyeckuii MJIAH U co/iepKaHNE Y4eOHOH JUCIMILINHBI XUMUS

KoumnuectBo
4acoB
= 2 &
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=
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=
= s
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1 2 3 4 S) 6
Pazgen 1 O0mas u Heopranuyeckasi XuMus 80 14
Tema 1.1 Xumusi — Hayka o BemecTBax 6
1 Beenenue. 2 3HaTh: OMNpEAENEHUS  CIEAYIOIMMX  XUMHUYECKHX 1
2 CocraB BemecTBa. lM3Mepenue BemiecTBa. ArperaTtHbie 2 IIOHATHH. BCIICCTBO, XHMHYCCKHM OSJICMCHT, aTOM, 1
3 PacueTHble 3aaud Ha HAXOXKJIEHUE OTHOCUTEIbHOI 2 MacChl, aUIOTPOIINA, H30TOIBI, XWUMWYCCKad CBA3D, 1

MOJ'IGKy.TIHpHOﬁ MacCChbl, OIIPpCACIICHUC MacCoOBOM J0JIN
XHUMHUYCCKUX 3JICMCHTOB B CJIIOKHOM BC€HICCTBCE.

BAJICHTHOCTb, MOJIb, MOJIIPHAsE Macca, MOJSPHBIN
00BbeM ra3000pa3HbIX BEIECTB, BEILECTBA; 3aKOHbI
COXPAHEHHsI MACChl BEIIECTB U IOCTOSHCTBA COCTaBa
BEILECTB.

YMeTb: omnepupoBarh CIEAYIOIMMH XUMHYECKUMHU
MOHATUSAMMU: BELIECTBO, XUMUYECKUHN DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCHUTEJIbHBIE AaTOMHAsA U MOJIEKYJIIPHAs
MaccChbl, ajuIOTPOINMs, H30TOIbI, XMUMHUYECKas CBSA3b,
BAJICHTHOCTb, MOJIb, MOJISIDHAsE Macca, MOJSPHBIN
00BbeM  Ta3000pa3HbIX BEILIECTB; YyCTaHABIMBAThH
IIPUYMHHO-CIIEACTBEHHYIO CBSI3b MEXKIY COACPKaHUEM
3aKOHOB COXPAHEHHUsI MAacCChl BELIECTB U IOCTOSHCTBA
COCTaBa BEILECTB M HAMCAaHUEM XUMHUUYECKUX POopMyT
U ypaBHEHUH; UCHONB30BaTh B Yy4yeOHOH W
npodecCuoHaNbHOM  JESITETbHOCTH  XUMHUYECKHE
TEPMUHBl U CHMBOJIMKY; PEIIATh PacyeTHbIC 3aJa4yu
Mo XUMHUYEeCKUM  (opMylnaM U  ypaBHEHUSM,
IIPOBOJUTH CAMOCTOSITEIIBHBIA ITOUCK XMMHWYECKOU




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
IPOIECCOB;  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
KOJIMYECTBEHHOI CTOPOHAMHU XUMHUYECKUX OOBEKTOB U
MPOIECCOB; KPUTHUYECKU OLEHUBATH JOCTOBEPHOCTH
XMMHUYECKOH MH(POPMAIMH, TOCTYNAIOIIEH U3 pa3HbIX
HCTOYHUKOB.




1 2 4 5
Tema 1.2 Ilepuoguyeckuii 3axkon u Ilepuoauyeckasi cucrema 2
xumudecknx 3iemeHToB [[.M.MenneneeBa. CTpoeHue aroma
4 [lepuonnueckuii 3akon [[.11.Menneneena. 3HaTh: XapakKTEpPUCTUKY DJIEMEHTOB MalblIX W 1
OONBIIUX  TEPUOJOB TIO WX TOJOXKCHHIO B
5 Crpoenne aroma u Ilepuoanueckuii 3akon J.11.Menzeneesa. ITepuoanueckoii cucreme JI.M.Menpaeneena. 1
YMeTh: yCTaHaBIMBATHh 3BOJIIOUMOHHYIO CYLHIHOCTH
6 CocraBnenue 3JIEKTPOHHBIX KOH(UTypanui aTOMOB MEH/ICNIEEBCKOM M COBPEMEHHOM  ()OPMYJIHPOBOK 1
XUMHYECKUX  37eMeHToB.  CoBpemeHHas  (opMynupoBKa MEPUONYECKOTO 3aKOHA JA.N.Menneneena;
[lepuognueckoro 3akona. 3Hauenue Ilepuoauyueckoro 3akoHa u 00BACHATH buzndecKkuit CMBICI CHMBOJINKHA
HCpHOI{H‘ICCKOﬁ CHCTEMBbI XUMHNYCCKHX DJICMCHTOB HepHOHquCKOﬁ Ta6JII/IHI)I XUMHUYECKUX DIJIEMEHTOB
H.H.MeHﬂefeeBa JUIL  pa3BUTUSL HAyKM M IIOHUMaHHUs JI.A.MenneneeBa (HOMEPOB DIEMEHTA, IEPHO.A,
XUMIHCCKOM KapTHHBI MUPA. IPYIIbI) ¥ YCTaHABIMBATh NPHYMHHO-CIIEACTBEHHYIO
7 Jlabopamopnas paboma Ne 1 CpaBHEHHE CBOWCTB 2JIP

MIPOCTHIX BEUIECTB, OKCHJIOB U THIPOKCHIOB 3JEMEHTOB 3
nepuoa.

CBSI3b MEXJYy CTPOCHHUEM aTOMa U 3aKOHOMEPHOCTSIMH
W3MEHEHUS CBOWCTB 3JIEMEHTOB M 00pa30BaHHBIX UMU
BCIICCTB B TMEPUOJAX M TpYIIax; YCTaHABIMBATh
3aBUCHMMOCTb CBOMCTB XHMHYECKHMX BEIISCTB OT
CTPOEHHUS aTOMOB OOpPa3yIIUX HMX XUMHYECKUX
JJICMEHTOB; OTPaXXaTh XWUMHUYECKUE TMPOIECChl C
MOMOIIBI0  YPaBHEHMM  XHUMHUYECKHUX  PEaKIui;
OOBSACHATH  CYIIHOCTh XUMHYECKHUX  IPOIIECCOB;
BBITIOJHATh XUMHUYECKHI OSKCIEPUMEHT B IOJHOM
COOTBETCTBUU c MpaBHJIAMHU 0e30IMacHOCTH;
HaOmo1aTh, (PUKCUPOBATh M OIUCHIBATH PE3YIbTATHI
MIPOBEJICHHOTO XUMHYECKOTO IKCIIEPUMECHTA;
coOnrofarh mpaBuia Oe30MacHOro OOpaieHus ¢
TOPIOYHMH u TOKCHYHBIMU BEIIIECTBAMH,
71a00paTOPHBIM 000PYIOBAaHUEM.
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1| 2 4 5 6
Tema 1.3 CTpoenue BemecTsa 6
8 [TonsTre o xumuueckoi csizu. KoBaneHTHass XUMUYecKas 2 3HaTh.  XapaKTEPUCTUKY  BAXKHEHIIMX  THUIIOB 1
CBSI3b. XUMHUYECKUX CBsSI3el M OTHOCHUTEIBHOCTb 3TOH
9 HNonnas xumuueckas cBsizb. MeTaJninyeckass XuMUUYECKast 2 TUTIOJIOTUH. 1
cBs3b. BojopoiHas xumMuueckas CBA3b. YMeTh: OOBICHITH 3aBUCMOCTh CBOWCTB BEIIECTB OT
UX COCTaBa U CTPOEHUS KPUCTAJUIMUECKUX PELIETOK.
10 | KommnekcooOpas3oBaHue. 2 1
Tema 1.4 Iloanmepnbl 2
11 | Heopranuueckue nonumepsl. OpraHu4ecKue MoJIuMephl. 2 3HaTh HEOPTaHWYECKUE U OPraHUYECKUE IMOJUMEPBI; 1
3HaYeHUE HEOPraHWYEeCKUX MPUPOIHBIX TMOIHUMEPOB;
KJ1acCU(PUKALIUIO; CIIOCOOBI NOJTyYCHUS "
KJIaCCU(UKALMI0O OPraHMYECKUX  IOJIMMEpPOB IO
Pa3NIUYHBIM IPU3HAKAM.
Tema 1.5 J/IucnepcHble CHCTEMBI 4 2
12 | [lonsiTHE O  JAMCHEPCHBIX  CUCTEMaX.  3HAYEHHUE 2 3HaTh: KJIACCH(UKAIMIO JUCHEPCHBIX CHUCTEM B 1
JTUCTEPCHBIX CHUCTEM KUBOM M HEXHBOW MpUpOAEe U 3aBHCHUMOCTHU oT arperaTHoro COCTOSTHUS
MPAKTUYECKOM )KM3HH YEIIOBEKA. JTUCTICPCUOHHON CpeJbl M TUCIIEPCHOM (a3bl, a Takke
13 | Jlabopamopnas paboma Ne 2 JlucriepcHbIE CUCTEMEI. 2 2JIP | mo pa3Mepy HMX 4YacTHUI; 3HAUE€HHUE JTUCIEPCHBIX
CUCTEMax KMBOM W  HEXHUBOM NPUPOAEC W
MPAKTUYECKON )KU3HH YeIOBeKa.
YMeTh: BBIMOJHATh XWMHUYECKUH OKCIICPUMEHT B
MIOJTHOM COOTBETCTBHM C IpaBUJIaMH 0€30MacHOCTH;
Ha00/1aTh, (PUKCUPOBATh U OIUCHIBATh PE3YJIbTAThI
IIPOBEJEHHOTO XUMHYECKOTO 9KCIEPUMEHTA;
cobmonath TpaBuia 0OE30MacHOTO OOpalleHUus C
TOPIOYHMHU u TOKCUYHBIMU BEIECTBAMH,
71a00PAaTOPHBIM 000PYTOBAaHUEM.
Tema 1.6 Xumnueckne peakuuu 6
14 | Knaccudukanmsi XMMUYECKUX PEaKITHIA. 2 3HaTh: ONpEeAeNeHUS  CIEAYIOIUX  XUMHUYECKUX 1
15 | CkopocTh  XMMHYECKMX  PEAKIUH. O6paTtumocTh 2 MOHATUI: TemIoBOK d(MPeKT peakiuu, CKOPOCTh 1
XUMHUYECKHX PeaKIuil. XUMHUECKOe PaBHOBECHE. XMMUYECKON  peakIuH,  KaTajlu3, XHMHYECKOe
16 | Pemenue 3amau. 2 paBHOBeCHE; KIACCH(PUKAINIO XUMHUYECKUX PEaKIHil 1

Mo pPas3sjin4HbIM MpPU3HAKAM: HYHCITYy HW COCTABY
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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; OOBACHATH CYHIHOCTh XHMHUYECKUX
IPOLIECCOB;  OOBACHITH  3aBUCUMOCTb  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 10 4
HUX CBOMCTBA
17 | Okcuapl U ux cBoiicTBa. OCHOBaHUS U UX CBOMCTBA. 2 3HaTh: OCHOBHbBIE KJIACCBI HEOPraHUYECKUX 1
COCIMHEHUNM M UX XapaKTEpPUCTHKY: CBOMWCTBA,
18 | Kucnotsl u ux cBoiictBa. Cou U X CBOMCTBA. 2 MOJIy4EHHUE W TIPUMEHEHUE; TEHETUYECKYH) CBA3b 1
MEXy KJIacCaMH HEOPTraHUYECKUX COCTMHEHUM.
19 | I'enernueckasi CBs3b MEXAY KJIacCCaMH HEOPTaHMYECKHUX 2 VYMeTh: 0TpaXkaTh XMMUYECKUE MPOLECCHI C TIOMOIIBIO 1
COCTMHEHHUIA. VpaBHCHHI  XUMHYECKHX  pPEaKIHid;  OOBICHSITH
20,21 | Jlabopamopnas paboma Ne 3 CBoWcTBa KIIACCOB 4 4JIP | CYWHOCTE  XMMHYECKUX  TPOLECCOB;  BBINOJIHATH
HEOPraHUYECKHX COCHMHCHHUIA. XUMUYECKUN IKCIIEPUMEHT B TOJIHOM COOTBETCTBHUU C
npaBujaMu 0€301MaCHOCTH; HaOI01aTh, (PUKCUPOBATH
u OTIHCHIBATh pe3ynbTaThl MIPOBECHHOTO
XUMHUYECKOTO JKCIIEPUMEHTA; COOII0JaTh IIpaBUiIa
Oe3ormacHoro o0paleHus ¢ TOPIOYUMHU U TOKCUIHBIMU
BellleCTBaMH, J1a00paTOPHBIM 000PYTOBaHHEM.
Tema 1.8 PacTBOpBI. DJIEKTPOTUTHYECKAS] TUCCONUATHSA 14 4
22 | Ilonsatue o pactBopax. KoHieHTpalus pacTBOpOB. 2 3HaTh: ONpEeAeNCHHUS  CIEAYIOIUX  XUMHUYECKUX 1
TTOHSTHIA: pacTBOPBHI, WIOH, ANEKTPOJIUT U
23 | Pemmenne 3amad  Ha HAxXOXJEHHE MacCOBOM  JIOJTH 2 HEIJEKTPOJIUT, IJIEKTPOJUTUYECKAs JIUCCOLUALNS; 1
pacTBOPEHHOTO BEIIECTBA. OCHOBHBIE€ TIOJIOKEHHUSI TEOPUU DIICKTPOITHUTHUECKOU
24 Teopust 3JIEKTPOIUTHUECKON AUccolanuu. Jlucconuanus 2 JUCCOLMAIIMU U XapaKTEPUCTUKY B CBETE ITOM TCOPUH 1
BoAbl. Bogopoanslii  mokazarens. Cpema  BOAHBIX CBOMICTB OCHOBHBIX KJIaCCOB HEOpPraHuvIeCKUX
pPacTBOPOB DJIEKTPOJIMTOB. COETMHEHUII.
25 | Peakium oOMeHa B BOJHBIX PACTBOpax 3JIEKTPOJIUTOB. 2 VMeTh: OIepHpoBaTh CICAYIOIIMMH XHMHYCCKUMH 1
26 | M'maponu3 kak 0OMEHHBIN TTPOIIECC. 2 HNOHATUAMM:  PACTBOPBI, ~ MOH,  JJICKTPOIUT M 1
27 | Jlabopamopuasa paboma Ne 4 IlpuroroBineHue pacTBopa 2 2JIP | HEDJICKTPOJIMT, DIICKTPOJIUTHUYCCKAS JHCCOLHalus,
3a[AHHON KOHIICHTPALIHIL pemiaTh  pacyeTHble 3aJauyd U MOJrOTABJIMBATh
28 | Jlabopamopnas paboma Ne 5 Peakuuu MOHHOTO OOMEHa. 2 7JIP | PACTBOPHI 3aJaHHOM KOHIIEHTPaMH B OBITYy M Ha

I'mpponus comnen.

IIPOU3BOJCTBE; OTPAXKATh XUMHUYECKHE IPOLECCHI C
IIOMOIBK0 ~ yYPAaBHEHMM  XMMHYECKMX  PEaKIMii;
OOBSICHATh ~ CYHIHOCTb  XMMHMYECKHX  IPOIIECCOB;
BBIIIOJIHAT XMMHWYECKUN HKCIIEPUMEHT B TIOJHOM
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 000PYIOBAaHUEM.
Tema 1.9 OKHCIUTEIBLHO-BOCCTAHOBHUTEIbHbIE PEaKINU 8 2 3HaTh:  OMNpEACNIECHHS  CICAYIOIIHUX XMUMHYECKUX
29 | OKUCIHUTEIbHO-BOCCTAHOBUTEJIHLHBIC PEAKIINH. 2 MOHSTUI: AJNIEKTPOOTPULIATEIILHOCTb, CTENEeHb 1
30 Merton 35eKTpoHHOTO OataHca. 2 OKMCIICHUS, OKHUCIIUTEID u BOCCTAHOBUTEIIb, 1
31 | DnexkTponau3  paciylaBOB M BOAHBIX  PacTBOPOB OKHCJICHHE W BOCCTAHOBJICHHE; KJIacCH(HUKAIIIO 1
AJIEKTPOJIUTOB. BEIIECTB U TPOIECCOB C TOYKU 3PEHUS OKHUCIICHUS-
32 | Jlabopamopnas  paboma Ne 6  OKHCIUTEIBHO- 2 2JIP | BOCCTaHOBJICHHS.
BOCCTAHOBHTEIbHbIE PEAKITHH. YMeTh: omepupoBaTh CIEAYIOIIUMU XUMUYECKUMU
MOHATHSIMH:  3JICKTPOOTPHUIATEIIEHOCTh,  CTENCHB
OKHCJICHHUS,  OKHCIIUTEIb W  BOCCTaHOBUTEIb,
OKHCJICHHE U BOCCTAHOBJICHUE; COCTABIISATh YPAaBHEHUS
peaxiuii ¢ TOMOIIbI0 METO/1a JIEKTPOHHOTO OanaHca;
BBHITIOJHATh XUMHUYECKUI OSKCIIEPUMEHT B IIOJIHOM
COOTBETCTBUM  C  NpaBUJIaMH  0€30MacHOCTH;
Ha0It0/1aTh, (PUKCUPOBATHh M OIMCHIBATH PE3YJIbTATHI
MIPOBEJICHHOTO XUMHYECKOTO IKCIIEPUMEHTA;
coOnrofarh mpaBuia Oe3o0macHOro oOpaleHus ¢
TOPIOYHMHU u TOKCUYHBIMU BEIECTBAMH,
71a00PATOPHBIM 000PYIOBAaHUEM.
Tema 1.10 Xumus 3jieMeHTOB 16 2
33 | ObOmas xapakrepucThka MeTauioB. OOmMe cnocoObl 2 3HaTh: XapaKTEPUCTUKY COCTaBa, CTPOCHHUSI, CBOWCTB, 1
nosrydeHus: MmetayioB. Kopposus mMeTanos. MOJTyYEHUsI U TIPUMEHEHUs BakHeHX metamuioB (A
34 | lllenoynsie U MEIO0YHO3EMETBHBIE METAIIIBI. 2 u Il A rpynn, amoMuHHS, *Kejne3a U HEKOTOPHIX d- 1
35 | AnfOMUHWMIA U €r0 COCMHEHHS. 2 DIIEMEHTOB) M WX COCAMHECHMIA, XapaKTEPUCTUKY 1
36 Keie3o u ero coequHeHNs. 2 COCTaBa, CTPOCHUA, CBOICTB, MOJIy4YCHUSA " 1
37 | O6mas  XapaKTepuCTHKa  HEMeTauloB.  Bomopos. 2 npuMeHeHus Baxuenmmx Hemerawios (VI A, VIIA, 1
BJ‘[aropo;[HHe Tas3bl. VIA T'pyIi, a TakKKE a3oTa U Cpocq)opa, yriaepoaa u
38 | l'anorensl. Cepa u ee coeAMHEHUSI. 2 KPEMHHsI, BOJOPOJIA) ¥ UX COCAMHCHUH. 1
39 | Asor u pocdop. Yrmepos 1 KpeMHHil. 2 YMeTh:  ycTaHaBIMBATh  3aBUCHMOCTH  CBOWCTB 1
XMMHUYECKUX  BEMIECTB OT CTPOCHHSI  aTOMOB
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o0pazyronmx ux XUMHUYECKHUX 3JIEMEHTOB;
UCIIONIb30BaTh B y4yeOHOHW U mnpodeccruoHaIbHOMN
JIESATEIIBHOCTH XUMHYECKHE TEPMHUHBI U CUMBOJIUKY;
OTpakaTh XHMMHMYECKHE IIPOLIECCHl € IMOMOUIBIO
YpaBHCHHI  XUMHYECKHX  pPEaKIHid;  OOBICHSITH
CYIIHOCTh XHMHMYECKMX IHPOLECCOB; COCTaBIATH
YpaBHEHHsS  peakuuid ¢  I[OMOLIBI0  METoja
AIIEKTPOHHOTO OanaHca; BBIMOJIHATE XUMHUYECKUUN
HKCIIEPUMEHT B IIOJIHOM COOTBETCTBUU C IpaBUIIaMU
O0e3omacHoCcTH;  HaOmOgaTh,  (QUKCHpOBATH U
ONMCHIBATh PE3YJIbTAThl MPOBEACHHOIO XMUMHUYECKOTO
SKCIIEPUMEHTa; CcOOII0aTh MpaBuWiIa 0e30MacHOTO
oOpallleHusl ¢ TOPIOYMMHU U TOKCUYHBIMH BEILIECTBAMU,
1a060paTOPHBIM 0o0opynOBaHUEM; MIPOBOJIUTH
CaMOCTOSITENIbHBIA TOUCK XMMHYECKONH HH(POPMALIUH C
UCIIOJIb30BAaHUEM PA3IMYHBIX HCTOYHUKOB (HAYYHO-
MOMYJISIPHBIX W3JaHWN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETa); NCIOIB30BaTh KOMITBIOTEPHBIX
TEXHOJIOTHH J1sl 00pabOTKU U Mepeayl XUMHU4YEeCKOn
uH(pOpMallUM M €€ TMPEACTaBICHHUs B PA3IUYHBIX
dopmax;  coOmogaTh  MpaBWIA  AKOJOTUYECKH
IPaMOTHOTO IMOBEACHHUS B OKPYKAWOLIEH Cpene;
OLICHMBAaTh BIIMSHUE XUMHUYECKOIO 3arpsi3HEHUS
OKpYXKaroIllel Cpe/ibl Ha OPTaHMU3M 4YeJIOBEKa U Ipyrue
KUBBIE  OpPraHW3Mbl;  KPUTUYECKH  OLIEHUBATh
JIOCTOBEPHOCTh XUMHUYECKON uH(popMaIuy,
MOCTYNAKNIIEN U3 Pa3HBIX UCTOYHUKOB.

40

Jlabopamopnas paboma Ne 7 TlomydeHue W CBOWMCTBa
HemeTaioB. Crnenuduueckue CBOHCTBA  METaJUIOB.
N3ydyeHne XWUMHYECKHX CBOMCTB MPOCTHIX BELIECTB M
COeUHEHUI P- 1 0- 2JIEMEHTOB.

2JIP
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1 | 2 3 4 5 6

Pazjien 2 Opranudeckasi XuMusi 37 13

Tema 2.1 OcHOBHbBIE IOHATHSI OPTAHMYECKON XUMHUM U TeOPHs 6

CTPOCHHUS OPraHUYECKHUX COeIMHEeHU

41 | [Ipenmer opraHu4eckod XuMHH. Teopust CTpPOCHUS 2 3HaTh:  ONpEACNICHHS  CICAYIOIMUX  XMMHYECKUX 1
OpraHNYeCKHUX COCMHEHMI A.M.bytneposa. MOHSATUI: YTJIEPOJIHBIN CKelleT, (YHKIIMOHAJIbHAS
Knaccudukanus opranmueckux coequHeHud. OCHOBBI rpymnmna, U30MepHUsl, TOMOJIOTHSI; OCHOBHBIE TI0JI0KEHUS
HOMEHKJIATypbl OPraHUYECKUX BEUIECTB. TEOPUM  XUMHUYECKOIO  CTPOEHUS  OpPraHUYECKUX

42 | Tunbl XUMHUYECKUX CBA3EM B OPraHMUYECKUX COEIMHEHUSAX 2 COCIMHEHUHN U XapaKTEPUCTUKY B CBETE 3TOM TEOPUH 1
u crnocoObl ux paspeiBa. Knaccuduxamus peakuuii B CBOICTB OCHOBHBIX KJIaCCOB OpPraHUYECKUX
OPraHNu4eCKON XMMHH. COEIMHEHU .

43 | PacyerHple 3amauM IO XHUMHUYECKUM (opmynam u 2 VYMeTb: onepupoBaTh CIEAYIOIIMMU XUMHYECKUMHU 1

YPaBHCHUSIM.

MOHATUSIMH: YIJIEPOJHBINA CKeNeT, (HYHKIHMOHAIbHAs
rpynna, H30Mepus, TIOMOJIOTHS; MCIOIb30BaTh B
yuyeOHOH ¥ NpogecCHOHANBHON  JESTENbHOCTH
XMMHUYECKHE TEPMUHBI W CHMBOJIMKY; OTpakaTh
COCTaB OpPraHUYECKUX COCJUHEHUH C TOMOUIBIO
XUMUYECKUX (OpMyJ; yCTaHABIUBATh IPHU3HAKU
o0IIero W pPa3IMYHOTO B THUIMOJOTUU pEeaKUud s
HEOPraHUYECKON U OPraHMYECKON XUMHUH; POBOJUTH
CaMOCTOSITENIbHBIN MOUCK XUMUYECKON NH(pOpMaLUU C
UCMOJIb30BAHUEM DPAa3JIMYHbIX HCTOYHUKOB (HAy4HO-
MOMYJISIPHBIX W3JIaHUM, KOMIIbIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETa); HCHOIB30BATh KOMITBIOTEPHBIX
TEXHOJIOTHH JIsl 00pabOTKU U MepeIavydl XUMUYECKON
uHpOpMAllUM U €€ TMpPeJCTaBlIeHUs B pa3IMYHBIX
dopMax;  yCTaHaBIMBATh  3aBUCHUMOCTb  MEXIY
KAUeCTBEHHOW UM  KOJMYECTBEHHOHM  CTOpPOHaMH
XUMHYECKMX OOBEKTOB U TMPOIIECCOB; pellaTh
pacyeTHble 3aJauyd MO XHUMHYECKUM GopMylnaM |
YpaBHEHUSM; OOBSACHATh XUMHUYECKHUE SIBICHUS,
MPOUCXOJIAIINE B IPUPOAE, OBITY M Ha IPOU3BOJICTBE;
coOmoaTh  IpaBWIa  SKOJIOTMYECKH TIPAMOTHOTIO
IIOBEJCHUS B OKPYXKAIOIIEH Cpele; OLEHUBATH
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BIIMSHUE XUMHUYECKOTO 3arps3HEHUS] OKPY>KaoIIen
cpenbl HAa OpraHu3M 4ellOBeKa U JIpyTrue >KHUBBIC
OpraHu3Mbl, KPUTHYECKU OIEHUBATH JOCTOBEPHOCTH
XUMHUYECKON MHQOpMAIMK, NOCTYMAIOIIEeH U3 Pa3HbIX
HMCTOYHHUKOB.

Tema 2.2 Yri1eBo10pObI M UX NPUPOJAHBIE HCTOYHUKH

10

44 | Ankanbl. [{uknoankaHsl.

45 Ankenpl. AnkaaneHsl. OCHOBHBIE
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.

IIOHATUA

XUMHHN

46 | AnkuHbl. ApeHBI.

47 | Jlabopamopuas paboma Ne 8 AnkaHbl.

2JIP

3HaTh: XapaKTEPUCTUKY COCTaBa, CTPOECHUsI, CBOWCTB,
MOJIy4eHUs] W TPUMEHEHHs] BaKHEHIIMX KJIacCOB
YIJIEBOJOPOAOB (AJKaHOB, LUKIOAJIKAHOB, AJIKEHOB,
QJIKMHOB, apeHOB) W UX HauOolee 3HAYNMBIX B
HapOJHOXO3SIIICTBEHHOM  IUIaHE  MPEJCTaBUTENEH;
Ha3BaHUs OPraHUYECKUX H3YYEHHBIX BEIIECTB IO
TPUBHAIIBHON WJIM MEKIyHApPOJHON HOMEHKJIATYpE;
YMeTb: oTpaxaTb XMMUYECKUE MPOLIECCHI C TOMOUIBIO
YpPaBHCHHH  XMUMHYECKHX  pPEAKIHHi;  OOBICHSITH
CYIIHOCTh XMMMYECKHUX IPOLECCOB; BBINOJIHATH
XUMHUYECKUN IKCIEPUMEHT B IOJHOM COOTBETCTBHUHU C
mpaBWIaMy 0€30MacHOCTH; HaOI0aaTh, PUKCUPOBATH
u OTIHCHIBATh pe3yabTaThl IIPOBEJICHHOTO
XUMHUYECKOTO SKCIEPUMEHTA, yCTaHaBJIMBAaTh
3aBHCHUMOCTh MEeXIy KaueCTBEHHOU u
KOJINYECTBEHHON CTOPOHAMU XMMUYECKHX OOBEKTOB U
mpoleccoB;  coOnroAarh  MpaBuja  OE30MacHOTO
oOpallleHus ¢ TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH,
71a00PATOPHBIM 000PYTOBAaHUEM.

48 | Jlabopamopnas paboma Ne 9 AnkeHbl. ATKUHBI

2JIP
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1 | 2 3 4 5 6
Tema 2.3 I'uapokcujibHbIE COeTUHEHNSI 4 2

49 | Ctpoenne wu knaccuukanuss crnuptoB. IlpenenbHble 2 3HaTh: XapaKTEPUCTUKY COCTaBa, CTPOECHMUSI, CBOWCTB, 1

OJTHOATOMHBIE CITUPTHI. MHOTOATOMHBIE CITUPTHI. MOJTyYCHUS " IPUMEHCHHUS BaKHEHIIINX
NPEJCTaBUTENICH KJIACCOB OPTaHUYECKUX COCIMHEHHIM:

50 | Jlabopamopnas paboma Ne 10 CriupTel. 2 2JIP MEeTaHOJIa ¥ 3TaHOJIa, CIOXKHBIX 3(PUPOB, KUPOB, MBI,
Tema 2.4 Aabaeruabl H KETOHBI 4 2 anbAeruioB  (GopMaNbICTUIOB | ALETalbACIHAA),

51 | Ilonsatne 0 KapOOHWJIBHBIX COCIMHCHUSX. AJIbJIETHIIBI. 2 KapOOHOBBIX KHCIJIOT (yxeycHon KHCIIOTBI), 1

KeToHEL. MOHOCaXapHuJI0B (TJIIOKO3BI), JucaxapujioB
(caxapo3sbi), MOJINCaXapHUI0B (kpaxmaina u

52 | Jlabopamopnas paboma Ne 11 Anbuerumsl. 2 2JIP | UCIUIIONO3bI);  AHMIMHA, AMHHOKHCIIOT, — OEJKOB,
Tema 2.5 Kap6oHOBBIe KHCI0THI H HX HPOH3BOIHBIE 4 2 MCKYCCTBCHHBIX M CHHTCTHHCCKHX — BOJIOKOH,

53 | [lonsrue o kKapOOHOBBIX KUCIOTAX M MX KIACCHU(DUKAIIHSL. 2 Kay+ykoB, IIacTMacc. 1
['omosnoruueckuii  psii  MpeAeibHBIX  OJHOOCHOBHBIX HasBaHUiA  OPIaHMHCCKUX  M3YHCHHBIX  BCIICCTB 10
KapOOHOBBIX KUCHOT. CinoxHbIe 3Qupbl. Kupsl. MbLia. TPUBHATIEHOM T MEAKYHAPOLHON HOMCHKIIATYPE.

YMeTh: OTpaXkaTh XUMUYECKUE MPOIECCHI C TOMOIIIBIO

54 | Jlabopamopnas paboma Ne 12 KapOOHOBBIE KUCIIOTHI. 2 2JIp | YPABHCHMHM  XHMHHCCKHX peaiiii, OOLACHATS

CYIIHOCTh ~XUMHUYECKUX MPOIECCOB;  BBIOJIHSATH
Tema 2.6 YrieBoabl 6 2 .
XUMHUYECKHIA YKCIIEPUMEHT B ITOJTHOM COOTBETCTBHH C

55 | [lonstue 06 yriaeBogax. MoHOcaxapusl. 2 ) 1

mpaBHJIaMy 0€30MacHOCTH; HabI0aaTh, PUKCUPOBATH

o6 | Mlucaxapunpi. Iomicaxapus!. 2 " OITHCHIBATH pe3yIbTaThI MIPOBEICHHOTO 1

XUMHUYECKOTO IKCIIEPUMEHTA; yCTaHaBJIUBATh

57 | Jlabopamopunas paboma No 13 YrneBoasl. 2 2JIP 3ABHCHMOCTD MEKTY KA9ECTBEHHOM -

Tema 2.7 AMHHDBI, AMHHOKHCIIOTBI, GeIKH. 3 1 KOJIMYECTBEHHOM CTOPOHAMHU XUMHYIECKHX OOBEKTOB M

58 | Ilonsatue 00 _ aMMHaX  H X KIJIacCHU(pUKaIHSI. 2 POLIECCOB;  COOMIOATh  MpAaBHIA  OE30IaCHOrO 1
l'omonornyecknit  psifi  MPEIEIbHBIX  anH(paTHICCKUX oOpaliieH st ¢ TOPIOYNMH U TOKCHYHBIMH BEIIIECTBAMH,
aMuHOB. ['oMonOrHMYecKuil psAl apoOMaTUYECKHX aMUHOB. J1aGOPATOPHBIM 060PYIOBAHHEM.

AMUHOKHUCIOTHI. benkwu.
59 | Jlabopamopuas paboma Ne 14 benku. 1 LJIP
Bcero 117 (90T+27JIP)

* 171 XapaKTepUCTHKU YPOBHSI OCBOCHUS yU€OHOTO MaTepHalia UCIOIb3YIOTCS CleAyIoe 0003HaueHUS:
1 — o3HaKOMUTENBHBIN (y3HABaHHE PaHEEe U3YYEHHBIX 0OBbEKTOB, CBOMCTB);
2 — PeTpPOYKTUBHBIN (BBITIOTHEHHE ICATEIIEHOCTH 110 00pa3ily, HHCTPYKIIUHU HITH TTO0JT PYKOBOACTBOM);

3 — MPOJYKTUBHBIN (MJITAHUPOBAHUE U CAMOCTOSTENILHOE BBIIOJHEHHE ACATEIbHOCTH, pellIeHUe TPOOJIEMHBIX 3aj1a4).
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3. YCJOBMUS PEAJIM3AIIAU ITIPOTPAMMBI YYEBHOU JUCIHUATLIAHBI

3.1 TpeOoBanus K MATEepHAJIBLHO-TEXHHYECKOMY 00ecIe4YeHN 0
Peanunzanus nporpaMmsel AMCUUILUIMHBI TpeOyeT Hanuuus: yueoHoro Kabunera xumun.

AynautopHas 10ocka — 1 mIT., CTOJI y4eHH4YeCKUuid — 14 mT., CTy/ yYeHUYeCKuil — 28 1IT., CTOJ
npernonasarens — | mr., cryn npenogasarens — 1 mr., obmenaboparopHoe 000pyIOBaHUE, B TOM
ymcle: cron jgaboparopuelii — 11 mwT., mocyaa ob1iero Ha3HaueHus - B HEOOXOAUMOM KOJIMYECTBE,
MoCyJla CHelUaJIbHOTO Ha3HAYEHHUS - B HEOOXOAMMOM KOJMYECTBE, M3MEPUTENIbHAS TMOCYyJa - B
HEOOXOUMOM KOJMYecTBe, IKad BBITSDKHOM — 3 MIT., U3MEpHUTENbHOE 00OpYJOBaHHE, B TOM
yucie: Bechl TexHuueckue BJITK-500r. — 1 ., mynsTumenuanpoekrop View Sonic PJD5123/
Acer X113PH — 1 mr., kommetorep (Hoyroyk) 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 MeTaioB, OKpacka MHAMKATOPOB B Pa3IMUYHBIX Cpeaax) —
4 mt., miakatel — 20 mmr., koiuiekuuu («Metamibel U craBby, «llmactmacce», «TommmBoy),
KOMIUIEKT Y4€OHO-METOAMYECKOM JTOKYMEHTAIlUU, KOMILUIEKT BHJIEOMATEpPHAIOB, XHWMHUYECKUE
PEaKTUBBI.

3.2 UndopmanuonHoe odecriedeHne 00yueHust
[lepeyeHb pEeKOMEHIyeMbIX YYEOHBIX W3JaHHW, MHTEpHET-pecypcoB, IOMOJHUTEIBLHON
JTUTEPATYPBI.

OCHOBHBIC UCTOYHHUKH:
1. bnunos, JI. H. Xumus: yuebnuk ans cno / JI. H. biunos, U. JI. Ilepdunosa, 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. [Tpecc, U. A. Oprannueckas xumus: yueOHoe nmocodbue mist co / Y. A. Ilpecc. —

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

JIOnOTHUTEIbHBIE HCTOYHUKH:

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

2. Obmas xumust. Teopus u 3agaun: yueOHoe nocodue / H. B. Koposun, H. B. Kynemos, O.
H. Tonuapyk [um ap.]; mox penakimedt H. B. KopoBuna, H. B. Kynemosa. — 3-e¢ u3n., crep. —
Canxkr-IlerepOypr: Jlanb, 2018. — 492 c. — ISBN 978-5-8114-1736-0. — TekcT: 31eKTpOHHBIH //
Jlanb: anekTpoHHO-OMOMMoTeunas 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: 2yeKTpoHHBIH // JlaHb: IJIEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/102216

4. Xumus u xu3sb - 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 pe3yabTaTOB OCBOCHMSI Y4eOHOH AMCHMIUIMHBI OCYIIECTBISETCS
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!

— OIICPUPOBATHL CICAYIOIIMMU XUMHYCCKUMU TMOHATUAMMU!

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 3allUTY
n1abopaTOpHBIX PadoT;

- OIICHKA 3a BBITTOJIHEHHE
WHWBUIYATbHBIX ¥ TECTOBBIX 3aJJaHMIA;

- OIICHKA 3a peIlicHHE 3a/1a.

— yCTaHaBJIMBAaTb IMPUYUHHO-CICACTBCHHYIO CBA3b MCKIY
CoJep)KaHUEeM 3aKOHOB COXPAaHEHUS MacChl BEUIECTB U
IIOCTOSAHCTBA COCTaBa BCIICCTB W HAIIMCAHUEM XHUMHNUYCCKHX
(dhopMyn 1 ypaBHEHUIA;

- OICHKAa 3a BBIIIOJJHCHUC U 3alluTy
71a00paTOPHBIX PadoOT;

- OIICHKA 3a BBITIOJTHEHHE
WHIUBHIyaJIbHbBIX H TECTOBBIX 3a/IaHHH;

- OLICHKA 32 PELICHHUE 3a/1a4.

— yCTaHABJIMBATh SBOITIOIIMOHHYIO CYIITHOCTH | - OIICHKa 3a BBINIOJIHEHHUE
MEHIEITEEBCKON u COBpEMEHHOH (bOpMyIMPOBOK | MHAMBUAYAJIbHBIX U TECTOBBIX 3aJaHU.
nepuoanyeckoro 3akona J1.11.Menneneesa;

— OOBSICHATH (mznueckuit CMBICII CUMBOJIAKH | - OIIEHKa 3a BBITNIOJIHEHHUE
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 MEPHOAAX U
rpynmax;

- OIICHKaA 3a pCIICHUC 3a/1a4.

— yCTaHaBIMBAaTh  3aBHCHUMOCTh  CBOIMCTB  XMMHYECKHX
BEIIECTB OT CTPOCHHUSI aTOMOB 00pa3yIONINX WX XUMHUYECCKHX
3JIEMEHTOB;

- OIICHKa 3a BBITIOJTHCHHUEC
UHAUBUAYAJIBHBIX U TCCTOBBIX 3aﬂaHHﬁ.

— OOBSCHATH 3aBUCUMOCTH CBOICTB BCIICCTB OT UX COCTaBa
" CTPOCHUA KPUCTAJUIMYCCKUX PCHICTOK;,

- OIICHKa 3a BBIIOJIHEHUE
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJJaHUM.

— UCTIONIb30BaThb B y4deOHOW W TpodeccHoHaTbHON
JIEATEIbHOCTH XUMUYECKUE TEPMHUHBI U CUMBOJINKY;

- OICHKa 3a BBIIIOJIHCHUC HW 3alluTy
nmabopaTopHBIX PaboT;

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

- OIICHKA 32 pellicHHe 3a/1a4.

— OTpa)aThb COCTAB OPraHUYECKUX COCIUHEHUI C IMOMOLIBIO
XUMUYECKHUX (HOpMyT;

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

- OLICHKA 3a BBITTOJIHEHHE
WH/IMBUAYAITbHBIX U TECTOBBIX 3aJIaHH,

- OLICHKA 32 pelleHHe 3a/1a4.

— OTpaXaTb XUMHUYCCKHUC IMPOUECCCHI C IMOMOIIBIO ypaBHCHI/Iﬁ
XUMHUYCCKHUX peaxunﬁ;

- OIICHKa 3a BBIIOJIHEHUE W 3allUTy
nmabopaTopHBIX PaboT;




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

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

- OLIEHKa 3a BBLIIOJIHEHHE
WHANBUIYATFHBIX M TECTOBBIX 3aJaHMH;
- OIIEHKA 3a pelIeHne 3a1ad.

— OOBSICHATE CYIIHOCTb XUMUYCCKUX MMPOLECCOB;

- OIICHKA 3a BBIMOJIHEHHE | 3alIHUTY
n1ab0paTOPHBIX padoT;

- OIICHKA 3a BBITIOJTHEHHE
HHAWBUAYATbHBIX U TECTOBBIX 33 JaHHH.

— YCTaHaBIMBATh NPHU3HAKK OOIIET0 W Pa3IUYHOrO B
TUTIOJIOTUU PEaKIMi JJIT HEOPraHUYECKOM M OpraHuYeCKOn
XHUMHH;

- OIICHKA 3a BBIIOJIHCHUE W 3alIUTY
nmabopaTOpHBIX PadoT;

- OIICHKA 3a BBITTOJTHEHHE
WHVBUIYAIbHBIX ¥ TECTOBBIX 3aJJaHMIA;

- OLICHKA 32 pellcHHe 3a/1aY.

— COCTaBIIITH YPAaBHEHHsI PEaKIMid C IMOMOIIBI0 METona
AIIEKTPOHHOTO OalaHca;

- OIIGHKa 3a BBHIMOJIHEHHE W 3alIHuTy
nmabopaTOpHBIX PadoT;

- OLIEHKa 3a BBIIOJIHEHHE
WHINBUIYATHGHBIX M TECTOBBIX 33JIAHUMH.
— OOBSACHATH 3aBUCUMOCTh CKOPOCTH XWMHYECKOW pEaKiuu | - OIICHKa 3a BBITIOJIHEHHUE

U TOJIOKEHHUS XHMHYECKOTO PABHOBECHS OT Pa3IMYHBIX
(bakTopoB;

WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJlaHUH;
- OLICHKA 3a pElIeHUE 3a/1au.

— BBIIIOJIHATH XHUMHYECKAN SKCHECPUMEHT B IIOJITHOM

COOTBETCTBHU C IIpaBUJIaMU 6630HaCHOCTI/I;

- OICHKAa 3a BBIIOJHEHUWE U 3aIIUTY
MIPaKTHYECKUX U Ja00paTOpHBIX paboT;
= OIICHKa 3a BBIITOJTHEHUEC
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJJaHUM.

— HaOmronaTh, (UKCHUPOBATH M ONKCHIBATH PE3YNbTAThI
MPOBEIEHHOTO XMMHUYECKOTO SKCIIEPUMEHTA;

- OICHKAa 3a BBIIOJHEHUE U 3aIIUTY
MIPaKTUYECKUX U Ja00OpaTOPHBIX padoT.

— OPOBOJIUTh  CaMOCTOATENIbHBIA  MOUCK  XUMHUYECKOU
WHGOPMAITUN C HWCIONB30BAaHHEM PAa3IUYHBIX HCTOYHUKOB

- OLICHKA 32 BBITIOJIHEHHE BHEAYAUTOPHOM
CaMOCTOSITETTHHON PabOTHI.

(HayqHO-TIOMYJISIPHBIX ~ W3JaHUH, KOMIIBIOTEPHBIX  0a3
JTAaHHBIX, pecypcoB MHTepHeTa);
— MCIOJBb30BaTh  KOMIBIOTEPHBIX  TEXHOJOTHI ISl | - OLIEHKA 3a BBIIOJIHEHUE BHEAYAUTOPHON

00paboTKM M mepefayd XUMHYECKOH HHGOpMaluu H ee
IPE/ICTAaBICHNS B Pa3IMUHbBIX GopMmax;

CaMOCTOSTEIILHOU pa6OTLI.

— YCTaHABIHMBATh 3aBUCHMOCTh MEXKIY KAa4eCTBCHHOW U
KOJINUECTBCHHOW CTOPOHAMH XUMHUYECKUX OOBEKTOB U
TIPOIIECCOB;

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

= OIICHKa 3a BBIITOJTHEHUEC
WHIUBHIYaJIbHBIX U TECTOBBIX 3a/IlaHUH.

— peliath pacyeTHbIE 3a7addl 0 XMMHYECKUM (GopMysiaM U
YPaBHEHUSM;

- OIECHKAa 3a BBIIOJHEHWE W 3aIIUTy
nabopaTOpHBIX padoT;

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

BBITIOJTHCHHUEC

— OOBSACHAThL XMMHYECKUE SIBJICHUSA,
MpHUpPOJIe, OBITY U HA TIPOU3BOJICTBE;

MPOUCXOJIAIINE B

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

- OLICHKA 3a BBIMOJIHEHHE
WHJAWBUAYATBHBIX U TECTOBBIX 3a/IaHHH.

— ONPENENATh BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX | - OICHKAa 3a BBINOJHCHHE M 3allIUTY
MPEBPAILCHUN B Pa3JIMYHBIX YCIOBUSX; 1ab0opaTOpHBIX padoT;
- OLICHKA 3a BBINIOJIHEHHE
WHIUBUYAIbHBIX U TECTOBBIX 3aJIaHUM.
— co0uoaTh 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

— OIICHMBAaTh  BJIMSHHE  XHMHYECKOIO  3arps3HEHUs
OKpYy)KaroIllel cpeAsl Ha OpraHu3M 4eJoBeKa M JpyTue
JKUBBIC OPIaHU3MBI;

- OLIEHKa 3a BBLIIOJIHEHHE
WHANBUAYATEHBIX M TECTOBBIX 33/ITAHUH.

— coOmofaTh  mpaBwiia  OE30MAacHOrO  OOpalieHusT ¢
TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH, JIAOOPATOPHBIM
000pyTIoBaHUEM;

- OICHKAa 3a BbIIIOJIHCHUC U 3allUuTy
MNPAaKTUYCCKUX U J'Ia60paTOpHI>IX pa60T.

— TMOATOTABIMBATh PACTBOPHI 33/JIaHHOW KOHIIEHTPALMH B
OBITY ¥ Ha TPOU3BOJICTBE;

- OIIGHKa 3a BBHIMOJIHEHHE W 3alIHUTy
nmabopaTOpHBIX PadoT;

- OLICHKA 3a BBITIOJTHCHHE
WHIMBUAYATBHBIX U TECTOBBIX 3aJIaHHH;

- OIICHKA 3a pellicHHe 3a/1aY.

— KPpUTUYCCKHU OLCHHUBATH HOOCTOBCPHOCTH XUMHUYCCKON
HH(bOpMaHHH, HOCTyHa}OHIeI‘/'I 13 Pa3HbBIX HICTOYHUKOB

- OLICHKA 32 BBHIIIOJHEHUE BHEAYIUTOPHOM
CaMOCTOSITETIbHOM PadOTHI.

3HATh:

— ONpENENEHUs]  CHEAYIOIIMX  XUMHUYECKMX  TOHSATUM: | - OIICHKAa 3a BBIMNOJHCHHEC M 3aIlHUTY
BELIECTBO, XHUMHYECKHMI OJIEMEHT, aroM, MOJIEKyJa, | JJaDOpaTOPHBIX padoT;

OTHOCHUTEJIBHBIE aTOMHAast M MOJIEKYy/IsSpHas MaccChbl, HOH, | - OLICHKa 3a BBIITOJIHEHUE
AIIOTPOIIHS, HU30TOIIbI, XUMHAYECKasA CBSI3b, | MHIMBH/YaJbHBIX M TECTOBBIX 3a/[AHHI,
IIEKTPOOTPUIIATECIBHOCTD, BaJICHTHOCTD, CTCIICHB | - OLCHKA 3a pCIICHMUC 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 COXpaHCHHA MacCChl
cocCTaBa BCIICCTB,

BC€IICCTB M IIOCTOSHCTBaA

- OICHKa 3a BBIIIOJIHCHUC U 3alluTy
71a00paTOPHBIX PadoT;

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

- OLICHKA 3a PELICHHUE 3a/1a4.

— XapaKTEPUCTUKY 3JICMEHTOB MaJIbIX M OOJIBIINX MEPHOI0B
mo wux TmonoxeHuto B Ilepumomuueckoit  cucteme
JI.M1.Menneneena,

- OIICHKa 3a BBITIOJTHCHHUEC
UHAUBUAYAJIBHBIX U TCCTOBBIX 3aHaHHﬁ;
- OIICHKa 3a pCIICHUC 3a/1a4.

— XapaKTEPUCTUKY BAKHEUIIUX TUIIOB XUMHUUECKUX CBSI3EU U
OTHOCUTEJILHOCTb 3TOM THUIIOJIOTUY;

= OIICHKa 3a BBITIOJTHCHHUEC
WHANBUAYAJIbHBIX U TECTOBBIX 32UZ[3HPII7L

— OCHOBHEIC TTOJIOKCHUA TCOpUH BHQKTPOHHTHHQCKOﬁ
Aucconuranm " XapaKTCPpUCTUKY B CBETC JTOH TCOpHH
CBOMCTB OCHOBHBIX KJIACCOB HCOPraHn4CCKux COGJJ;PIHGHHIZ;

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

= OIICHKa 3a BBIITOJTHEHUEC
WHIUBHIyaJIbHbBIX M TECTOBBIX 3a/IaHHH;

- OIICHKA 3a PElIeHHUE 3a/1a4.

— OCHOBHBIEC [OJIOKEHUS TEOPUM XUMHUYECKOTO CTPOCHMS
OpraHUYECKUX COEAUHEHUM U XapaKTEpUCTUKY B CBETE 3TOU

- OIIGHKa 3a BBHIMOJIHEHHE W 3alIHUTy
71a0opaTopHBIX PadoT;

TEOPUH CBOMCTB OCHOBHBIX KJIACCOB  OPraHMYECKHX | - OIICHKA 3a BBIIIOJIHEHHE
COEIMHCHUM; WHIUBUTyaTbHBIX W TECTOBBIX 3aJJaHUH.
— XapaKTEePUCTHKY COCTaBa, CTPOCHUS, CBONCTB, MOIYICHUS | - OIICHKA 3a BBIIIOJTHEHHE

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

WHIUBUYAIbHBIX U TECTOBBIX 3a/IaHUMH;
- OLICHKA 3a PELICHUE 3a/1a4.
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Pe3yabTarsl 00yyeHus
(0OCBOCHHBbIE YMEHHs1, YCBOCHHbIE 3HAHUS)

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

— XapaKTEepPHUCTUKY COCTaBa, CTPOCHUS, CBOMCTB, MOTYUYCHUS
u npuMeHeHus BaxxHenmmx Hemetamios (VI A, VIIA, VIA
rpynm, a Takke azora u (docdopa, yriepoaa W KPeMHHS,
BOJZIOPOJIa) M X COCTMHCHHUIA;

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

— XapaKTCPUCTUKY COCTaBa, CTPOCHUA, 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.

— XapaKTEepPHUCTUKY COCTaBa, CTPOCHUS, CBOMCTB, MOTYUYCHUS
W TPUMEHEHHMs BaXHEUIIMX TMPEICTaBUTENCH KIaccoB
OpPraHWYeCKNX COCAWHEHUH: METaHOJa M ATAHOJA, CIOKHBIX
3(hHUpOB, KHPOB, MBUI, AIBACTUAOB ((PopManbIETHAOB U
aleTanberuia), KeTOHOB (ameToHa), KapOOHOBBIX KHCIIOT
(YkcycHOW ~ KHCIOTBI),  MOHOCAaxapuaoB  (TJIFOKO3bI),
JucaxapuIoB (caxaposbl), MOIHUCAaXapuIoB (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/1aY.

— Ha3BaHMSA OPraHMYeCKUX HW3YyYCHHBIX  BELIECCTB
TPUBUATIBHOUN MM MEXAYHAPOJHON HOMEHKIIATYPE;

10

- OIICHKAa 3a BBIIOJIHCHHE U 3aIlUTy
1a00paTOPHBIX PadoT;

= OILICHKa 3a BBIITOJTHEHUC
WHIUBHIYAJIbHbBIX H TECTOBBIX 3a/IaHHH;

- OLICHKA 32 PELICHUE 3a/1a4.

— KJIacCUPUKANI0 XUMHYECKUX DPEAKIUH 10 Pa3TudHBbIM
IMpu3HaKaM: 4YUCIY H COCTaBy IIPOAYKTOB MU pPEArcHTOB,
TeruioBoMy 3¢deKTy, HampaBleHHIo, Qa3e, HaJIMIHI0
KaTaJIM3aToOpa, M3MEHEHHIO CTETICHEH OKUCIICHUS SJIEMEHTOB,
00pa3yIluX BEIICCTRa,

- OICHKAa 3a BBIIIOJJHCHUC U 3alluTy
nabopaTOpHBIX padoT;

- OLICHKA 3a BBITIOJTHEHHE
WHJIMBUAYAJIbHBIX U TECTOBBIX 3aJlaHUH;

- OLICHKA 3a pelLIeHNe 3a/1a4.

- KHaCCI/I(pI/IKaHI/IIO BCHICCTB U IMPOLCCCOB C TOYKU 3PCHHUA
OKHCJICHUA-BOCCTAHOBJIICHUA.

- OIGHKa 3a BBHIMOJIHEHHE | 3alIHuTy
nabopaTOpHBIX padoT;

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

- OLICHKA 3a pelIeHue 3a/1a4.
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