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1. MACHOPT PABOYEM IMPOI'PAMMBI YYEFHOM JIMCIIUIIIMHBI
Xumus
1.1 O6aacTh npuMeHeHUs padoyeid MPOrpaMmel

Pabouass mporpamMma y4eOHOW JMCHHUIUIMHBI SIBISETCS YacThIO MPOTPaMMBbI IOJATOTOBKH
CHEIUATUCTOB cpenHero 3BeHa B cooTBercTBUM ¢ PI'OC mo cmemmanpHocTn CIIO 18.02.12
TeXHOJOTHS aHATUTHYCCKOTO KOHTPOJISI XHMHUYECKHUX COeAWHEHHU# (ypoBeHb IOATOTOBKH
0a30BbIil).

1.2 Mecto yuedoHoii mucuumiannubl B cTpykrype IIICC3: npodunbHas TucuuIuMHA
0011e00pa3oBaTeIHLHOrO UKJIA.

1.3 Heanm wu 3agauyum JUCHMIUVIMHBI — TpPeO0OBaHUS K Ppe3yJbTaTaM OCBOEHHA
JIUCHUILINHDL.

B pe3ynbraTe ocBOoeHUs yueOHOMN AUCIUITIIMHBI 00YyUYaIOMIUNACS JTOJKEH YMETh

- OIIEpUPOBATH CIEAYIOIUMU XUMUYECKUMHU MMOHATUSMU: BELLIECTBO, XUMUYECKHUI DJIEMEHT,
aTOM, MOJIEKYJ1a, OTHOCUTEIIbHbIE aTOMHAas M MOJIEKYJIIpHAsl Macchl, MOH, aJFIOTPOIHs, U30TOIbI,
XUMHUECKAs CBS3b, MIEKTPOOTPULIATEIBHOCTD, BAJIEHTHOCTD, CTENIEHb OKUCIICHHMS], MOJIb, MOJISIpHAs
Macca, MOJISIpHBI 00beM ra3000pa3HbIX BELIECTB, BEIECTBA MOJEKYISPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHMS, PACTBOPBI, JCKTPOJIUT U HEAIEKTPOJIUT, NIEKTPOJIUTHIECKAs TUCCOLMALINS, OKUCIUTENb
U BOCCTAaHOBUTEJb, OKHCICHHE U BOCCTAHOBJICHHME, TEIJIOBOM 3((eKT peakuuu, CKOpPOCTh
XMUMHYECKON PEaKLUy, KaTajau3, XUMHUUECKOE paBHOBECHE, YIVIEPOJHBIN CKeneT, (pyHKIMOHAIbHAs
rpynmna, u30Mepus, TOMOJIOTUS;

- YCTaHaBIIMBaTh IPUYHHHO-CIEACTBEHHYIO CBSI3b MEXAY COJAEpKAHUEM 3aKOHOB
COXPAHEHHUS MACChl BEIIECTB U IMOCTOSIHCTBA COCTAaBA BEILIECTB U HAITMCAHHEM XUMHUYECKUX (HOpMYII
Y YpaBHECHWI,

— YCTAaHaBJIMBaTh  DJBOJIIOLIMOHHYIO  CYIIHOCTh  MEHJCIIEEBCKOM U COBPEMEHHOM
dbopMyIupOBOK Meprogudeckoro 3akona J[.M.Menneneesa,

- OOBACHATh (U3UYECKUH CMBICII CHUMBOJUKM TEPHUOJUYECKON TaOMUIBI XUMHUYECKUX
anemeHToB JI.M1.MenneneeBa (HOMEpOB 3JIeMEHTa, IIEPUOJIA, TPYIIBI) U YCTaHABIUBATH MPUYHHHO-
CIECICTBCHHYIO CBA3b MEXJAY CTPOCHMEM aroMa M 3aKOHOMEPHOCTSIMH M3MEHEHHUs CBOMCTB
3JIEMEHTOB M 00pa30BaHHBIX MU BEILECTB B MIEPHOIaX U TPYIIaXx;

- YCTaHaBJIMBaThb 3aBUCHUMOCTb CBOWCTB XHMMHMYECKUX BELIECTB OT CTPOEHHsS aTOMOB
00pa3yIoIMX UX XUMHYECKHX 3JIEMEHTOB,

- O0OBACHATH 3aBUCHUMOCTb CBOWCTB BEILIECTB OT MX COCTaBa U CTPOEHMS KPUCTAIUIMYECKUX
PELLIETOK;

- HUCIIOJIb30BaTh B y4eOHOW M NMpodecCHOHANbHON NeITeIbHOCTH XUMUYECKUE TEPMUHBI U
CHUMBOJIHKY;

- OTpa)kaTh COCTAaB OPraHUYECKUX COCAUHEHUN C OMOIIBI0O XUMUYECKUX POPMYIT;

- OTpa)kaTb XMMHUYECKUE ITPOLIECCHI C TOMOUIBI0 YPAaBHEHUN XUMHUYECKUX PEAKIINIA;
OOBSACHATH CYIIHOCTh XUMUYECKUX MTPOLIECCOB,;
yCTaHABIMBAaTh NpPHU3HAKW OOLIEro M pa3MYHOIO B THUIIOJOTUM peaKkuil s
HEOPraHWYECKOW U OPraHU4eCKOM XUMHH;

- COCTaBJISATh YPaBHEHHUS PEAKIMI C IOMOIIBIO METO/1a 3JIEKTPOHHOTO OajaHca;

- OOBACHATH 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOH PEaKkIMH U IOJIOKEHUS XUMUYECKOTO
PaBHOBECHS OT pa3IMYHBIX (PaKTOPOB;

- BBIOJHATh XUMHUYECKMHM OSKCIIEPUMEHT B IOJIHOM COOTBETCTBUM C IpaBUIaAMH
0€30I1aCHOCTH,



- HaOmojath, (UKCUPOBATh M ONKCHIBATH PE3YJIbTAThl MPOBEACHHOTO XHMUYECKOTO
IKCTIIEPUMCHTA,;

- MPOBOJMTH CAMOCTOSITCIIbHBI MOUCK XUMHUYECKOW HWH(POPMALMK C HCHOJIb30BAHUEM
Pa3IMYHBIX UCTOYHHUKOB (HAYYHO-TIOMYISAPHBIX M3AaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
HurepHera);

- HCIOJIb30BaTh KOMIBIOTEPHBIX TEXHOJOTHH Ui 00pabOTKM W Tepeadyd XUMHUYECKOH
UHGOPMAIIH U €€ TIPE/ICTABIICHHS B pa3IMYHbIX opMax;

- YCTaHaBJIIMBATh 3aBHCHMOCTh MEXJy KAueCTBEHHOW M KOJUYECTBEHHOW CTOPOHAMU
XUMHUYECKUX 0OBEKTOB U MPOIIECCOB,;

- pelaTh pacueTHBIC 3a1a4d 10 XUMUIECKUM (POpMYJTaM U yPaBHEHUSM;

- O0BSCHATH XUMHUCCKHUE SIBJICHHS, TPOUCXOISIINE B IPUPOJIE, OBITY H Ha TPOU3BOJICTBE;

- ONpEIENATh BO3MOXXHOCTH NPOTEKAHHUS XHUMHUYCCKHX TMPEBPAIICHUH B Pa3IUYHBIX
YCIOBUSIX;

- cOo0JTI0aTh TPaBUIIa SKOJOTHYECKH IPAMOTHOTO MOBEICHHSI B OKpY)Karolel cpeje;

- OIICHMBATh BIIUSHUC XHMHUYECKOTO 3arpsi3HCHUS OKPYKAIOUICH Cpeibl HAa OPraHu3M
YeJI0BeKa U JIPYTHe )KUBBIC OPraHU3MBbI,

- co0JI01aTh MpaBuiia 0€30MacHOr0 OOpAIICHUsI ¢ TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMH,
1a00paTOPHBIM 000PYIOBaHHEM;

- MOATOTaBJIMBATh PACTBOPHI 33J]AHHON KOHIICHTPALIUH B OBITY U Ha TPOU3BOJICTRBE;

- KPUTUYECKH OIICHHWBATh JIOCTOBEPHOCTh XMMHUYECKON WH(POPMAILUH, TMOCTYIAIOMEH H3
pa3HBIX HCTOYHHKOB.

B pe3ynbraTe ocBoeHUs yueOHOMN AUCIUITIMHBI 00YyJaIOIIUNCS JODKCH 3HATh !

- ONpPEICICHHS CICTYIONIMX XUMUYECKUX MOHITHIN: BEIIECTBO, XHMUYECKUH 3JIECMEHT, aToOM,
MOJIEKYyJ1a, OTHOCHUTEJIbHBIC aTOMHAas W MOJEKYJISIpHas MAacChl, HWOH, QJUIOTPONHs, HW30TOIIHI,
XAMUYECKasi CBSI3b, AIEKTPOOTPHUIIATEIIBHOCTD, BaJICHTHOCTh, CTETICHb OKHUCIICHHUS, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIA 00beM ra3000pa3HbIX BEMIECTB, BEIIECTBA MOJCKY/ISIPHOTO W HEMOJIEKY/ISIPHOTO
CTPOCHHSI, PACTBOPHI, JICKTPOJIUT ¥ HEIIEKTPOIIUT, ICKTPOJIUTHUCCKAS TUCCOUALINS, OKUCIHUTEb
U BOCCTAHOBHUTEJb, OKHCICHHE W BOCCTAHOBIICHHME, TEIUIOBOM OS((EKT peakiuu, CKOPOCTh
XAMHUYECKON peakIiy, KaTajan3, XUMHYSCKOe PaBHOBECHE, YIJICPOAHBIN CKeeT, HyHKIIHOHAIbHAS
rpyIma, u30Mepusi, TOMOJIOTHS;

- 3aKOHBI COXPaHEHHsI MACChl BEIIECTB U MOCTOSIHCTBA COCTAaBA BEIICCTR,;

- XapaKTEPUCTHKY JJIEMEHTOB MaJblX M OOJBIIMX MEPHOJOB IO HUX IMOJOXKCHHIO B
ITepuonnueckont cucreme .M.Menneneena;

- XapaKTEPUCTUKY Ba)KHEUIIMX THIIOB XUMHUYECKHUX CBSI3€il W OTHOCHUTEIILHOCTh JTOU
TUTIOJIOTHH,

— OCHOBHBIC TOJIOKEHHSI TEOPHUH SJICKTPOTUTUYCCKON JUCCOLHUAIIMM U XapaKTEPUCTUKY B
CBETE ATOU TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCAMHEHUIA;

- OCHOBHBIC TIOJIOKEHHSI TEOPUM XUMHUYECKOTO CTPOSHHSI OPraHMYECKHX COCIHMHEHUH |
XapaKTePUCTUKY B CBETE ITOM TEOPUH CBOMCTB OCHOBHBIX KIIACCOB OPraHMYECKHX COCJNHCHHIA;

- XapaKTEPUCTHKY COCTaBa, CTPOCHUS, CBOWCTB, MOJYYCHUS W TPUMEHCHUS BaKHEHIITHX
meTamuioB (1A u Il A rpynm, amroMuHUS, Kelle3a U HEKOTOPBIX -32JIEMEHTOB) U UX COCIMHEHHIA;

- XapaKTEPUCTHKY COCTaBa, CTPOCHUS, CBOWCTB, MOJIYYECHHUS W TMPUMCHEHHUS BaXKHCHIITHX
HemetauioB (VI A, VIIA, VIA rpynn, a takke asora u ¢ocdopa, yriepoaa U KpEeMHHS,
BOJIOPO/1a) M UX COCMHEHUH;

- XapaKTEPUCTHKY COCTaBa, CTPOCHUS, CBOWCTB, MOJYYCHHS W MPHUMEHEHUS Ba)KHEUIIHMX
KJIACCOB YIJIEBOJIOPOIOB (AJIKAHOB, IMKIOAJIKAHOB, aJKEHOB, aJKHHOB, apeHOB) M HMX HauOoJiee
3HAYMMBIX B HAPOTHOXO3SHCTBEHHOM ILJIAHE MTPECTAaBUTEIICH;

- XapaKTEPUCTHKY COCTaBa, CTPOCHUS, CBOWCTB, MOJYYCHHS W MPUMECHEHUS BaKHEUIIMX
npeCTaBUTENICH KIacCOB OPraHUYECKUX COCAMHCHHWI. METaHOJIa W ATaHOJA, CIOXKHBIX 3(PHUPOB,
JKHPOB, MbUI, albJeTU0B ((hOpMaTbACTHIOB M alleTalIbJCTHIa), KETOHOB (aleToHa), KapOOHOBBIX
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KUCIOT (YKCYCHOM  KHCJIOTHI), MOHOcaxapunoB (TJIFOKO3bI), AucaxapugoB (caxapossi),
noJiucaxapuioB (Kpaxmajia W IEJUTFOJIO3bI), aHHJINHA, aMUHOKHCIIOT, OCJIKOB, MCKYCCTBEHHBIX M
CHHTETHYCCKUX BOJIOKOH, Kay4yKOB, IJIACTMAcCC;

- Ha3BaHMs OPraHMYCCKUX H3YYCHHBIX BEIIECCTB M0 TPUBUAIBHOW I MEXKIyHApPOIHOM
HOMEHKJIATYpE;

- KJIaCCH(DMKAIIMI0 XUMUYECKUX PEAaKIMi 10 Pa3lIWYHBIM IPH3HAKAM. YHCIYy M COCTaBY
NPOJAYKTOB M PEAreHToB, TEIIOBOMY 3(PQEKTy, HampaBlICHHIO, (a3e, HaIHMYHI0 KaTaau3aTropa,
HU3MEHCHHIO CTETIEHEH OKHUCIIEHHUS 3JIEMEHTOB, 00pa3yIOIIUX BEIIECTBa,

- KJIacCH(MKAINIO BEIIECTB U MPOIECCOB C TOUKU 3PEHUS OKHCICHHS-BOCCTAHOBJICHHUS.

OcBoeHne cojnepxaHus Y4eOHOH AUCHUIUIMHBI «XHMHS» OOECIeYHBAET TOCTHKECHUE
CTYZIEHTaMH CJIEIYIONINX PE3yIbTaTOB:

JMYHOCTHBIX:

— YyBCTBO TOPAOCTH M YBaKEHHS K UCTOPUU M JOCTIDKEHHUSIM OT€YECTBEHHON XMMHYECKOU
HAyKW; XUMHUYECKH TPaMOTHOE MOBEJCHHE B MPO(MECCHOHATBHON NEATEIHHOCTH U B OBITY IpHU
oOpallleHnH ¢ XUMHYECKIMH BELIeCTBaMH, MaTepuallaMHi U IPOIieccamy;

— FOTOBHOCTH K IPOJIOJDKCHUIO 00pa30BaHUsl U MOBBILICHUS KBAIH(UKAIUN B U30paHHOM
po(ecCHOHATILHON AEATEIIbHOCTH U 0OBbEKTUBHOE OCO3HAHHE POJIM XUMHUYECKHX KOMIIETEHIMH B
3TOM,;

— yYMEHHE HCIOJb30BaTh JOCTH)KEHHS COBPEMEHHOW XMMHYECKOW HAYKM W XHMHUYECKHX
TEXHOJOTUH JUIsI TOBBIMICHHUS COOCTBEHHOTO WHTEIUICKTYaIbHOTO Pa3BUTHUS BBIOpaHHOI
npoecCHOHATIBHOM AeATEIHbHOCTH,

MeTanpeaMeTHBIX:

— HWCHOJB30BaHHME pAa3MYHBIX BHJOB II03HABATENBHON JEATENBHOCTH M OCHOBHBIX
WHTEIUICKTYaJ bHBIX oOllepanuii (MOCTAaHOBKU 3ala4d, (OPMYIUPOBAaHHS THIOTE3, aHAIW3A H
CHHTE3a, CpaBHEHHS, 000O0IIEHHsI, CHCTEMATH3aIliH, BBISIBJICHUS! TIPUYNHHO-CIICACTBEHHBIX CBSI3EH,
MOWCKA aHAJOroB, (JOPMyIUPOBaHUS BBIBOJOB) Ul PEIICHUS TIOCTABICHHON 3a7a4uu, IPUMEHCHUE
OCHOBHBIX METOJIOB MO3HaHUsI (HAOIIOICHHS, HAYYHOTO JKCIIEPUMEHTA) ISl U3YyYCHUS PA3IMIHBIX
CTOPOH XHMHYECKHMX OOBEKTOB M TMPOIECCOB, C KOTOPBIMH BO3HUKAET HEOOXOIUMOCTh
CTaJIKUBAThCS B MPO(ecCHOHABHOHI cdepe;

— HCIIOJIb30BAaHUE PA3JIUYHBIX HCTOYHHUKOB JUIA TOJYYEHHS XUMHUYECKON HWH(popmammu,
YMEHHUE OLIEHUTH €€ JOCTOBEPHOCTH JJISl JOCTHXKEHHS XOPOLINX PE3YyJIbTAaTOB B MPO(ECCHOHATBHOMN
cdepe;

NpeAMeTHBIX:

— c(popMHUPOBAHHOCTh MPEJCTABICHUNA O MECTe XHUMUHU B COBPEMEHHOW HAay4yHOW KapTHHE
MUpa, TOHUMAHHE POJM XUMHU B (POPMHUPOBaHMM Kpyro3opa U (hyHKIHOHAJIBHOW I'PaMOTHOCTH
YeJIoBeKa JUIsl peIleHHs IPAaKTHYECKUX 3a/1ad;

— BJIaZICHUEC OCHOBOIIOJIATAIOIIUMH XUMHYECKUMH TOHATHSIMHU, TEOPUSMH, 3aKOHAMH |
3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BAHNE XUMUUECKON TEPMUHOJIOTHEH U CUMBOJIMKOM;

— BIIQJICHHUE OCHOBHBIMH METOJAaMH HAy4HOTO IIO3HAHHS, HCIOJIB3yeMBIMH B XHMUH:
HAOJIFOICHUEM, OIMCAHHEM, HM3MEPEHHEM, JKCIEPUMEHTOM, yMEHHE 00padaThiBaTh, OOBSICHATH
pe3yibTaThl MPOBEICHHBIX OMBITOB M JENaTh BBIBOJBI; TOTOBHOCTh M CHOCOOHOCTH NPHUMEHSTH
METO/Ibl TIO3HAHUS TTPH PEIICHUN MPAKTHYECKUX 3a71ad,

— c(OpMHUPOBAHHOCTH YMEHUS IaBaTh KOJMUECTBEHHBIC OIIEHKU M MIPOU3BOIUTH PACUETHI MO
XHUMHAYECKHM (hopMysaM U ypaBHEHHSIM,;

— BJIaJICHUE MTPABUIIAMH TEXHUKH 0€30TTaCHOCTH MPH UCIOJIB30BAHUN XUMHUECKUX BEIICCTB,;

— cpopMHUPOBAHHOCTH COOCTBEHHOM MO3UIMH 110 OTHOLICHHUIO K XUMUYECKOH MH(pOpMaInH,
MIOJIy4aeMOU U3 Pa3HbIX UCTOYHHUKOB.



2. CTPYKTYPA U COAEP)KAHUE YYEFHOM JUCIHHUILJIUHBI

Bup yueOHoit padoTbl O0bem yacoB
MaxkcumasibHasi yueOHasi Harpy3Ka (Bcero) 218
O0s3aTeIbHASI AyANTOPHAS yueOHast HArpy3Ka (Bcero) 200
B TOM YHCJIE:
TEOPETHUUECKHUE 3aHIATHS 160
nabopaTopHbIe PaOOTHI 40

MPAKTUYCCKUC 3aHATUSA -

KOHTpOJIbHAsI paboTa -

KYPCOBOM IPOEKT -

CamocTosiTesibHasi pa6oTa odyyaromerocs (Bcero)

IIpomexyTOUuHasl ATTECTALMSA 6

Koncynabranumn 12

ITpomesxyrounas arrectanus: B popme qudQepeHnpoBaHHOrO 3a4eTa, SK3aMeHa




2.1 TemaTH4eCKHii IVIAH U cojiepKAHUE YUeOHOI JMCIMIIMHbI XUMHS
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Pa3zgen 1 O6mast 1 HeopraHuvyeckasi XHMHsI 110 20
Tema 1.1 Xumus — HayKa 0 BellecTBax 10
1 Beenenwue. 2 3HaTh. ONpENETCHUS  CICAYIOUIMX  XHMHYECKHUX 1
2 CoCTaB BEIeCTBa. 2 MOHSTUN: BEIECTBO, XUMHYCCKHU DIIEMEHT, aToM,
MOJIEKYJ1a, OTHOCHUTEIIbHBIC aTOMHAsi U MOJICKYJISIpHAasI 1
3 I/I3MepeHHe BELIECTBA. 2 MaccChlI, aJ'lJ'lOTpOFlI/Iﬂ, HU30TOIIbI, XHMMHYECCKass CBs3b,
BaJICHTHOCTh, MOJIb, MOJISIPHAs Macca, MOJISIPHBIH 1
4 ArperartHble cocTossHHSA BenjecTBa. CMecH BEIIECTB. 2 00BbEM Ta3000pa3HBIX BEIIECTB, BEIIECTBA; 3aKOHBI
COXpaHEHMsI MAacChl BELIECTB M IIOCTOSIHCTBA COCTaBa 1
= BEIIECTB.
5 Pacuernple 3amauM Ha HaXOXKIECHHE OTHOCHTEIBHON 2
o o YMeTh: onepupoBaTh CICAYIOIUMHU XUMHYECKUMHU
MOJICKYJISIDHOH MAacChl, OIpENEJICHHE MAacCOBOH JIOJIH 1

XUMHUYECKHUX DJICMCHTOB B CJIOKHOM BCHICCTBE.

MOHATHUAMHU: BELIECTBO, XMMHUUECKUN 3JIEMEHT, aToM,
MOJIEKyJIa, OTHOCUTEIIbHbIE aTOMHAs 1 MOJIEKY/IspHas
MacChl, aJUIOTPONHS, H30TOINbI, XUMHYECKas CBS3b,
BAJICHTHOCTH, MOJIb, MOJISIPHAas Macca, MOJISIPHBIH
0o0beM Ta3000pa3HBIX  BEIECTB, YCTAHABIUBATh
TIPUYMHHO-CJIEJICTBEHHYIO CBS3b MEK/Ty COAEpKaHUEM
3aKOHOB COXPaHEHUs MacChl BELIECTB M MOCTOSHCTBA
COCTaBa BELIECTB M HAIIMCAHHEM XUMUYECKUX (POpMyIT
W ypaBHCHWil; HCIOIB30BaTh B  y4eOHOW H
npodecCHOHANBHOW ~ JEATENPHOCTH  XUMHYECKHE
TEPMHUHBI ¥ CHMBOJIMKY; pPEUIaTh PAacUeTHBIC 3amadd
Mo  XUMHYeCKUM  (opMylTaM H  ypaBHEHUSM;
IPOBOJUTh CAaMOCTOSTENBHBIM MOMCK XMMHUYECKOH




MHGOPMALIMM  C  HUCIMOJIB30BAaHUEM  PA3JIMYHBIX
HCTOYHHKOB (Hay4HO-MOMYIAPHBIX u3faHui,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHera);
UCIIOIb30BaTh ~ KOMIIBIOTEPHBIX TEXHOJIOTMH [t
00paboTKM U mepefauyl XMMHYECKOH MHGpOpMaLMU U
€e  IpeJCTaBICHMS B  pa3IMYHBIX  (opMmax;
YCTaHAB/IMBATh 3aBUCUMOCTb MEX/y KaueCTBEHHOH u
KOJIMYECTBEHHOH CTOPOHAMU XUMUUYECKHUX 0OBEKTOB U
HPOLECCOB;  OOBACHATH  XMMHYECKHE  SBICHHS,
HPOUCXOJIAIIME B IPUPOJIE, OBITY U HA IIPOU3BOJICTBE;
OOBSICHATH  CYIIHOCTh XHMHYECKHX IIPOLECCOB;
UCIIOJIb30BaTh  KOMIIBIOTEPHBIX ~ TEXHOJIOTMH  JUIst
00paboTKH U mepenauyl XMMHYECKOH MHpOpMaIMU U
ee  TpEJCTaBICHHA B  PasIUyHBIX  (opmax;
YCTaHaB/IMBATh 3aBUCUMOCTb MEX/Yy KaueCTBEHHOH n
KOJINYECTBEHHON CTOPOHAMH XUMHUUYECKUX OOBEKTOB U
TIPOLIECCOB; KPUTUYECKU OLIEHUBATH JOCTOBEPHOCTH
XUMHYECKOH MH(pOpMaLHH, TIOCTYIAIOMEH 13 pa3HbIX
UCTOYHHKOB.




1 2 3 4 5
Tema 1.2 Ilepuoauueckuii 3axon u Ilepmoauyeckasi cucrema 10 2
xumMnyeckux 3jeMeHToB JI.M.Menaeneesa. CTpoeHue aroma
6 IMepuoauueckuii 3axon JI.1.Menzneneena. 2 3HaTh. XapaKTEePHUCTHKY JJIEMEHTOB  MalblX M 1
OoNBIINX  IEpHOJOB IO UX MOJOXKEHHIO B
7 Crpoenne atoma u Iepuonmdeckuii 3axon J[.11.Menneneesa. 2 Ilepuonnueckoii cucreme J[.11.Menneneena. 1
YMeTh. yCTaHABIUBATh HBOJIOLNMOHHYIO CYIIHOCTh

8 CocraBineHue IJIEKTPOHHBIX KOH(pHUTyparuit aTOMOB 2 MEHJIENIEEBCKOH M coBpeMeHHOH  (opMymupoBOK 1
XUMHUYECKHX JICMEHTOB. MIEPUOAUIECKOTO 3aKOHA JI.N.Menneneena,

9 CoBpemenHass  ¢opmynupoBka  [lepuoguyeckoro  3akoHa. 2 OOBACHATH (usnaeckuii CMBICJI CHMBOJIMKH 1
3uavenne [TeprHoanueckoro 3aKoHa U MEPUOANIECKON CHCTEMBL TEPHONIECKOH TAOMHIEl XUMHYECKHX 3JEMEHTOB
XUMHYeCKHX drtemMenToB J[.VI.MenzeneeBa [u1st pa3BUTHS HAYKU .. Menneneea (HOMEPOB BIIEMEHTa, IIEPHOJIA,

Y [IOHNMAHHs XHUMHUYECKON KapTHHBI MHUpa. TPYIIIBI) M YCTAHABIMBATH MPUYHHHO-CIICICTBEHHYIO
10 | Jlabopamopuas paboma Ne 1 CpaBHeHHE CBOWCTB 2 2JIP | cBs3b MEXIY CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSAMH

MPOCTHIX BEIIECTB, OKCHJIOB U THAPOKCHIIOB 3JIEMEHTOB 3
nepuoja.

U3MEHEHHs CBOMCTB JIEMEHTOB ¥ 00pPa30BaHHBIX MU
BEIECTB B IEPHOJAX M TpYMNax; yCTaHABIUBAaTh
3aBHCHMOCTh CBOICTB XHMHYECKHX BEIIECTB OT
CTPOEHHSI aTOMOB OOpa3yOIMX HUX XUMHUYECKUX
3JIEMEHTOB; OTpaXaTh XUMHYECKHE IPOIECCHl C
[IOMOIIBI0  YPAaBHEHUH  XUMHYECKHX  PEAKIHH;
OOBSICHATH ~ CYIIHOCTh ~ XUMHYECKHUX  IPOIIECCOB;
BBIMOJTHATh XUMHYECKUIl 3KCHEPHUMEHT B IOJIHOM
COOTBETCTBHHU C  IpaBUIaMH 0e30MacHOCTH;
Habmonath, (DUKCHPOBATh M OIKCHIBATH PE3YJIbTATHI

MPOBEICHHOTO XMMHUYECKOTO 9KCIIEPHMEHTA;
coOJyrolaTh  TpaBWia 0Oe€30mMacHOro oOpamieHust ¢
TOPIOYUMH u TOKCHYHBIMU BELIECTBAMH,

11abopaTopHBIM 000PYI0OBaHHEM.
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1 ] 2 3 4 5 6
Tema 1.3 CTpoeHue BenecTsa 10
11 | [onstue o xuMuyeckoil csa3u. KoBajgeHTHas XuMHuecKast 2 3HaTh: XapaKTepUCTUKY BOKHEHIIUX  THUIIOB 1
CBSI3b. XUMUYECKHUX CBA3€H M  OTHOCHUTEIBHOCTH ITOM
12 HonHas XuMUYecKasl CBS3b. 2 THUIIOJIOTHH. 1
13 | Meramuindeckasi XMMUYECKasi CBS3b. 2 YMeTh: 00BSACHATH 3aBUCHMOCTH CBOMCTB BEILECTB OT 1
14 BonopoaHas XuMu4ecKkasi CBsi3b. 2 HX COCTaBa M CTPOECHUSI KPUCTAIUIMUECKHX PEIIETOK. 1
15 | KommiiekcooOpa3oBaHue. 2 1
Tema 1.4 Iosmumepsl 4
16 | HeopraHudeckue MoJuMepsl. 2 3HaTh HEOPraHHYECKHE M OPTraHHYeCKHE ITOJIMMEpHI; 1
17 | OpraHu4eckue HOJUMEpBI. 2 3HAQUCHHUE HEOPraHMYECKHX IPHPOIHBIX IOJUMEPOB,; 1
KJaccu(uKanmio; CIIOCOOBI MOJTyIEHHUS u
KjJaccu(PUKalMI0  OpPraHMYECKUX MOJMMEPOB IO
pa3INYHBIM [TPU3HAKAM.
Tema 1.5 lucniepcHble CHCTEMbI 4 2
18 TToustue 0 JIUCTIEPCHBIX CHCTeMax. 3HaueHune 2 3HaTh. KIaCCH(UKAIMIO JUCIOCPCHBIX CHCTEM B 1
JIUCTICPCHBIX CHUCTEM JKHBOW M HEXHBOH MNpHUpOAE H 3aBUCHMOCTH oT arperaTHoro COCTOSIHUS
MPAKTUYECKOHN KHU3HH YeJIOBEKa. JIMCTIEPCHOHHO Cpelbl U TUCIIEPCHOM (a3bl, a Takke
19 | Jlabopamopuas paboma Ne 2 JlucriepcHbIE CUCTEMBI. 2 2JIP | mo pa3Mepy HMX 4YacTHI, 3HAYCHHE JUCIEPCHBIX
cHUCTeMax JKMBOM M HEXHBOW  mpupoime H
MPaKTHYECKOMN KU3HH YENIOBEKa.
YMeThb. BBINOJHATH XUMHYECKUH JKCIEPUMEHT B
[IOJJHOM COOTBETCTBHHU C IMpaBUIIaMH OE€30MaCHOCTH;
HaOI0aTh, (PMKCHPOBATh U OIMCHIBATH PE3YNIHTATHI
HPOBEICHHOTO XHMHYECKOTO 9KCIIEPUMEHTA,;
coOyoaTh TpaBWia Oe30mMacHOro oOpamieHust ¢
TOPIOYUMHU u TOKCHYHBIMHU BEIIECTBAMH,
11a00paTOPHBIM 000PYIOBaHHEM.
Tema 1.6 XumMuuecKkne peakuuu 8
20 Krnaccuukanus XUMHYECKUX PEAKIHiA. 2 3HaTh: ONpelNeNeHus] CIEAYIOMUX  XUMHYECKUX 1
21 | CxopocCTh XUMHYECKUX pEaKIUil. 2 NOHATHH: TeroBOH A(QeKT peakun, CKOPOCTh 1
22 | OOpatuMOCTh ~ XMMHYECKMX peakuuii. XUMHUecKoe 2 XUMHYECKOH  peakIuW,  KaTalu3, XHMHYECKOe 1
paBHOBECHE. paBHOBECHE; KIACCH(PUKALUIO XHUMHYCCKHX PEaKIHi
23 | Pemenue 3amau. 2 [0 pa3IM4YHBIM IPU3HAKaM: YHCIy W COCTaBy 1

11




NPOAYKTOB M pEAareHToB, TEIIOBOMY 3(dexry,
HampaBieHHIo,  (ase, HAIMYHIO  KaTalH3aTopa,
M3MEHEHHIO  CTENeHeil  OKHCICHHS — DIEMEHTOB,
00pa3yromux BemecTsa.

VMeTb: OHEpUPOBATH CIENYIOIMMH XHMHYECKUMH
MOHATHSMU. TEIUIOBOH 3(h(EKT peakiuy, CKOPOCTh
XUMHYECKOM  peakiuu,  Karaim3, XUMHYECKOoe
paBHOBECHE, OOBSICHATH CYIIHOCTh  XHMHYECKHX
[POLECCOB;  OOBSACHATH  3aBUCHMOCTb  CKOPOCTH
XHUMHYECKOH PEAaKUUH U IIOJOXKCHHS XHMHYECKOTO
paBHOBECHS OT pA3INYHBIX (PAKTOPOB; ONPEACIITH
BO3MOXKHOCTH MPOTEKAHUS XUMHYECKUX
IPEBpAlllCHUil B Pa3MYHBIX YCJIOBHAX; peIIaTh
pacyeTHbIe 3aa4u.
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1 ] 2 3 4 5 6
Tema 1.7 OcHOBHBbIE KJIACCHI HEOPraHMYECKUX COeMHEHUN U 12 4
MX CBOiiCTBA
24 OKcHuabl ¥ UX CBOKMCTBA. 2 3HaTh. OCHOBHBIE KJ1aCChI HEOPraHU4eCKUuX 1
25 | OcHOBaHMs U UX CBOMCTBA. 2 COCNMHEHUH M HMX XapaKTEepHCTHKY. CBOWCTBa, 1
26 | KuciaoTsl 1 UX CBOWCTBA. 2 MOJydeHHEe M TIPUMEHEHHE; TeHETHYECKYI0 CBS3b 1
27 | Conm v UX CBOMCTBA. 2 MEX]y KJIaCCaMH HEOPraHMYECKUX COCANHEHHUI. 1
28 I'eHeTnueckas cBA3b MEXAy KJIacCaMH HEOPraHMIECKHX 2 YMeTh: 0TpakaTh XMMUYECKHE TPOLECCHI C TIOMOLIBIO 1
COCAUHCHUH. YpaBHEHUI  XMMHYECKMX  peakuuil;  OOBACHATH
29,30 | Jlabopamopuas paboma Ne 3 CpoiicTBa KIJIacCOB 4 4JIP | CYWUHOCTL XHMHHCCKUX IPOILIECCOB,  BBIMOJIHATD
HEOPraHUYECKUX COeHHHeHHﬁ. XUMHUYCCKHUH IKCIICPUMEHT B IIOJTHOM COOTBETCTBHH C
npaBuiIaMu 0€30MaCHOCTH; HAOM0AaTh, (PUKCHPOBATH
u OTIHMCHIBATH pe3yabTaTsl [IPOBEACHHOTO
XUMHYECKOTO 9KCIICPUMEHTa; COOMIoAaTh MpaBmia
0e301acHOT0 0OpalICHNUs C TOPIOYUMHU M TOKCUYHBIMH
BEII[ECTBAMH, JJaOOPATOPHBIM 000PYI0BAHHEM.
Tema 1.8 PacTBopbl. DileKTPOIHTHYECKAS TUCCOIMALUS 20 6
31 | IlonsiTue o pacTBOpax. 2 3HaTh. ONpEeAeTeHHS  CIEAYIOUIMX XUMHUYECKHUX 1
32 | KoHIeHTpalus pacTBOPOB. 2 TTOHSTHIA: pacTBOPEI, HOH, JJIEKTPOJUT  H 1
33 | Pemenne 3amay Ha HaXOXXICHHWE MAacCOBOM  IOJH 2 HEBJICKTPOJIUT, SJICKTPOJUTHYECKAsT HUCCOLMAIINS, 1
pPacTBOPEHHOTO BEIIECTRA. OCHOBHBIE TIOJIOKEHHUSI TEOPHH IIEKTPOIUTHYESCKON
34 | Teopus 2JEKTPOIUTHYECKON TUCCOLIMALIUH. 2 JIUCCOLMALINU U XapaKTEPUCTHKY B CBETE 3TOW TEOPUH 1
35 | duccoumarnmst Boasl. Bomopommeri mnokasarens. Cpena 2 CBOWCTB  OCHOBHBIX  KJIACCOB  HEOPraHMYECKHMX 1
BOJIHBIX PAaCTBOPOB 3JIEKTPOJIHTOB. COEIMHEHUI.
36 | Peakiuu oOMeHa B BOJHBIX pACTBOPAX JIEKTPOIHUTOB. 2 YMerb: OmepHpoBaTh CICAYIOIHMMH XHMHYECKHMH 1
37 I'maponns kak 0OMEHHBIH Ipoliecc. 2 NOHATUAMMU.  PACTBOPLI,  MOH,  DIJIEKTPOJIUT U 1
38 | Jlabopamophas paboma Ne 4 TIpurotoBieHHe pacTBOpa 2 2JIP | HEOJICKTPOJHT, SNCKTPONINTHYCCKAS —JHCCOLHALMS,
33JaHHOI KOHIIEHTPALIH. peliaTh pacyeTHble 3aJayd M IOArOTaBIHMBATh
39 | Jlabopamopnas paboma Ne 5 Peakuuu HOHHOTO 0OMeEHa. 2 2JIP | PACTBODBI 3a/IAHHOH KOHUEHTpALMH B ObITy M Ha
TUapoU3 CoMleit. MPOU3BOJICTBE; OTP@KATL XUMHYECKHE MPOLECCI C
40 | Jlabopamopuas paboma Ne 6 Tunponus coeit. 2 2J]p | TOMOIIBIO  YPABHCHMM  XHUMHYCCKMX  PCaKuH,
OOBSICHSTH  CYIIHOCTh ~ XUMHYECKHX  IPOILECCOB;

BBITIOJIHATh  XMMHYECKHH OKCIICPUMCEHT B IIOJIHOM
COOTBETCTBHUU C IpaBHJIaMu 6630H3CHOCTI/I;
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HaOoaaTh, (PUKCHPOBATh M OIKCHIBATH PE3YJbTATHI
NPOBEIEHHOTO XMMHUUYECKOTO DKCIIEPUMEHTA,;
cobmoaTh TpaBWia 0Oe30MacHOro OoOpaleHust ¢

TOPIOYUMHU u TOKCUYHBIMH BEIIECTBAMH,
71a60paTOPHBIM 000PYIOBAaHHUEM.
Tema 1.9 OxknciInTe/IbHO-BOCCTAHOBUTEIbHbIE PEAKIINH 8 2 3HaTh. ONpPEAENEHHs CIEIYIOMNX XUMHYIECKHX
41 OKHCIHMTENILHO-BOCCTAHOBHUTEIILHBIE PEaKIIHH. 2 MTOHSITHIA. 3JIEKTPOOTPULIATENBHOCTb, CTENEHD 1
42 Merto 1 37IeKTPOHHOTO OajaHca. 2 OKHUCJIEHUS, OKHUCIIUTED " BOCCTAaHOBHUTEb, 1
43 | DynexTponaM3  paclulaBOB M BOJHBIX  pacTBOPOB OKHCIICHHE W BOCCTAHOBIJICHHE; KJIACCH(UKALHUIO 1
JJIEKTPOJIMTOB. BEIIECTB M IIPOLECCOB C TOYKH 3PEHHSI OKUCIICHUS-
44 | Jlabopamopnasa  paboma Ne 7  OKHCIUTEIHHO- 2 2JIP BOCCTaHOBJICHUA.
BOCCTaHOBHUTEIILHBIE PEAKLIUU. Vmets: OICpUPOBATH CJICAYIOIIUMH XUMHUYCCKUMU
MOHATHAMH:  3JIEKTPOOTPHLATEIBHOCT,  CTENCHb
OKHCIICHUS, OKHCIIUTEN HW  BOCCTAHOBHTEI,
OKHCIICHHE M BOCCTAHOBIICHHE; COCTABJISATh YPABHEHUS
peaKIMii C TIOMOILBI0 METOJIa HJICKTPOHHOTO OajiaHca;
BBIMOJIHSATh XMUMHYECKHH OKCIEPUMEHT B MOJHOM
COOTBETCTBUHU c MpaBUIIaMU 0€301aCHOCTH;
HaOmoaaTh, (PUKCHPOBATh M OIKUCHIBATH PE3YJIbTATHI
TPOBEICHHOTO XHMHYECKOTO IKCIIEPUMEHTA;
cobmoaTh TpaBWia O€30MacHOr0 OoOpaimeHust ¢
TOPIOYHMHU u TOKCUYHBIMHU BEIIECTBAMH,
11a00paTOpPHBIM 000PYIOBAHHEM.
Tema 1.10 Xumus 21eMeHTOB 18 4
45 | OOmiast xapakTepuctuka MetajuioB. OOmume crocoOsl 2 3HaTh. XapaKTepUCTUKY COCTaBa, CTPOEHUS, CBOMCTB, 1
noJryueHusi MerayuioB. Kopposusi MeTasuios. MOJTyYIEHUS ¥ IPUMEHEHHs BakHeHmx MetauioB (1A
46 | lllenoyHble M IETOYHO3EMEIIBHBIE METAILIIBI. 2 u Il A rpynm, amoMuHHs, XKele3a M HEKOTOphIX O- 1
47 | ATIOMUHUHN U €ro COCJIMHEHUSI. 2 JJIEMEHTOB) W WX COEIMHECHHI; XapaKTEepUCTHKY 1
48 Keneso u ero coeuHEHUS. 2 COCTaBa, CTpOEHus, CBOICTB, MOJIy4EHUS 71 1
49 | OGrmas XapakTepUCTUKa  HEMETaJIOB. Bonopoa. 2 npuMeHeHns BaxkHeimux Hemerawios (VI A, VIIA, 1
Baaropo/HbIe rassl. VIA rpynm, a Takxe aszora u ¢ocdopa, yriaepona u
50 | TCasorensr. 2 KpPEeMHHSI, BOJOPO/Ia) M UX COSTHHEHHIA. 1
51 | Cepa u ee coequHeHMsL. 2 YMerh:  ycTaHaBIMBAaTh  3aBHCUMOCTb  CBOWCTB 1
52 | Asor u docgop. 2 XMMHYECKHX  BEIIECTB OT  CTPOCHHS  aTOMOB 1
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53 | Yruepoa v KpeMHHUI.

54 | Jlabopamopuas paboma Ne 8 TlomydeHue u CBoiicTBa 2J1P
Hemeta/uioB. Crenpduueckie cBOWCTBa METAIOB.

55 | Jlabopamopnas paboma Ne 9 H3ydeHue XUMHUUECKHX 2J1P

CBOMCTB TPOCTHIX BEIIECTB M COEAMHEHHH pP- u d-
3JICMEHTOB.

00pa3symoimunx HX XUMHUYECKUX 3JIEMEHTOB;
UCIIONIB30BaTh B y4eOHOM © mpodecCHOHABHOM
JEATENBHOCTH XMMHUYECKHE TEPMHUHBI U CHMBOJIUKY;
OTpakaTb ~XMMHYECKHE MPOLECCHl C  MOMOIIBIO
YpaBHEHUH  XMUMHYECKHX  peakuuii;  OOBACHITH
CYIIHOCTh ~ XMMHYECKHX IPOILIECCOB; COCTaBJIATH
yYpaBHEHHs ~ peakuuii ¢  [OMOIIBI0  MeToja
JNIEKTPOHHOTO OajaHca; BBINOJIHATh XUMHYECKUI
9KCIIEPUMEHT B IOJHOM COOTBETCTBMHU C IPaBUJIAMHU
OeszomacHocTH;  HaOmOAaTh,  (UKCHPOBATH U
OIHUCBIBATh PE3yNbTAThl MPOBEICHHOTO XHMHUYECKOTO
9KCIEPHMEHTa; COONIONATh IpaBmiIa OE30IAaCHOrO
obpalleHHs ¢ TOPIOYUMH ¥ TOKCHYHBIMU BEIIECTBAMH,
nabopaTopHBIM o0opynoBaHUEM; MIPOBOAUTH
CaMOCTOSITENIbHBII OUCK XUMHUYECKOH HH(pOPMALIUH C
HCIIONB30BaHNEM PA3JIMYHBIX HCTOYHHKOB (HAy9HO-
MOMYJISIPHBIX M3/IaHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HHTepHETA); MCTIONB30BATH KOMITBIOTEPHBIX
TEXHOJIOTHI JUIsi 00pabOTKU U Hepefauydl XMMHYECKON
MHGOPMALMM M €€ NpEJACTaBICHHS B Pa3JIMYHBIX
dbopmax;  cobmromate  MpaBWIa  OKOJOTHYECKH
TPaMOTHOTO TOBEJNCHHS B OKpYXKAIOIWEH cpeje;
OLICHUBATh  BIMSHHE XHMHYECKOTO  3arpsi3HEHUS
OKpYIKAIOILeH Cpe/ibl Ha OpPraHnu3M 4eloBeKa U Ipyrue
JKMBBIC ~ OpraHM3Mbl,  KPHUTHYECKH  OIICHHMBATh
JIOCTOBEPHOCTD XUMHYECKOM nHdopmanum,
MOCTYIAIOMIECH U3 PAa3HBIX HCTOYHHKOB.
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1 ] 2 3 4 5 6

Pa3zien 2 Opranuyeckasi XuMusi 90 20

Tema 2.1 OcHOBHBIE IOHATHSI OPraHUYecKOH XUMHHU U TeopHst 8

CTPOEHHSI OPraHMYeCKHX COeJHHEHHU I

56 | Ilpenmer opranuyeckoit xumuu. Teopust crpoeHus 2 3HaTh.  ONpENEeNeHUs  CIENYIOIMX  XMMHUYECKUX 1
oprannyeckux coeaunennii A.M.byrieposa. MOHATHH:  YIrJIepogHbI  ckener, (YHKLIHOHAIbHASL

57 | Knaccudukanus OpraHM4ecKHX coequHeHud. OCHOBBI 2 Tpynma, U30MepHsl, TOMOJIOTUsl; OCHOBHBIE MOJIOKEHUS 1
HOMEHKJIATYPbl OPraHM4eCKUX BEIIECTB. TEOPUM  XMMMYECKOTO  CTPOEHHMsS  OPTraHMYECKUX

58 | Tunbl XUMUUYECKUX CBA3€EHl B OPraHMYECKUX COEAMHEHMAX 2 COEIMHEHUIl ¥ XapaKTEepUCTUKY B CBETE ITOH Teopuu 1
u crnocoObl ux paspeiBa. Krnaccudukanus peakuuii B CBOMCTB  OCHOBHBIX  KJIACCOB  OPraHHMYECKHX
OpPraHM4YeCKO XUMHH. COCIIMHEHUH.

59 | PacuetHple 3ajaud 10 XMMMYECKMM (opMylaMm U 2 VYMeTb! OIepHpoBaTh CICAYIOIMMHE XHMAYECKHUMH 1
YPaBHEHHSAM. TIOHATUSMU. YTJICPOIHBIN CKeneT, (yHKIHMOHAJIbHAs

Tpymnmna, H30Mepus, TOMOJIOTHS, MHCHOIb30BaTh B
yueOHOW ©  mpodecCHOHANBHON  JeATeIbHOCTH
XUMHYECKHE TEPMHHBI W CHMBOJIHKY, OTpPaXkaTh
COCTaB OpPraHMYECKUX COEAUHEHHMH C IIOMOILBIO
XUMHYECKHX (OpPMYJ, YCTaHABJIMBATh IPU3HAKH
o0IIero ¥ pasiM4HOrO B THUIIOJOTHM DPEAKUUH st
HEOPraHMYECKOW M OPraHU4YeCKOi XMMHH; IPOBOJUTH
CaMOCTOSITENIbHBI TOUCK XUMHUYECKOH HHPOPMAIIUH C
MCIIOJb30BAHMEM DPAa3MYHBIX HCTOYHHKOB (HAydHO-
TIOMYJSIPHBIX WM3/IaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa); HCIIOJIB30BaTh KOMITBIOTEPHBIX
TEXHOJIOTUH Uit 00pabOTKU U Hepefaud XMMHIECKOH
uHoOpMaLUM U ee MNpPEACTaBICHUS B Pa3IMUHbIX

(dopmax;  ycTaHaBIMBaTh  3aBUCHMOCTb  MEXIY
KAueCTBEHHOM M  KOJMYECTBEHHOH  CTOPOHAMHU
XMUMHYECKHX OOBEKTOB W  MPOIIECCOB;  pelIaTh

pacyeTHble 3aJa4d MO0 XAMHYECKHM (OopMyiaaM Hu
YpaBHEHHSIM; OOBSCHATH XUMHUYECKHE  SIBICHUSI,
MPOUCXOISIINE B IPUPOJIE, OBITY U Ha POU3BOCTBE;
coOmoaaTe OpaBHiIa OKOJOTHYECKH TPaMOTHOTO
MOBEACHHS B OKPYXAalIIeH cpeie; OICHUBATH
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BJIMSIHME XHMHUYECKOTO 3arps3HEHUsl OKpYXKalolleH
Cpellbl Ha OpraHu3M 4eJloBeKa M JIPyIHe HKHUBBIE
OpraHu3Mbl, KPHUTHYECKHM OLIEHHBAaTh JIOCTOBEPHOCTh
XUMHYECKOH MH(pOpPMaLY, IOCTYNAOmEH 13 pa3HbIX
UCTOYHHKOB.

Tema 2.2 YrieBogopoabl M MX NPUPOIHbIE HCTOYHHKH 22 8

60 | AnkaHsl 2 3HaTh. XapaKTePUCTHKY COCTaBa, CTPOCHHUs, CBOWCTB, 1

61 | [lukioaikaHbl. 2 MOJIydeHUsT M HPUMEHEHHs] BaXXHEHUIIMX KJIacCOB 1

62 AJIKEHBI. 2 YIJIEBOZOPO/IOB (QJIKAHOB, IMKIOAIKAHOB, AJIKCHOB, 1

63 | AnkaaueHsl. OcHOBHBIE TTOHSITHS XHUMHHA 2 aNKMHOB, apeHOB) M HUX Haubolee 3HAUNMBIX B 1

BBICOKOMOJIEKYJIIPHBIX COEIMHEHHI. HapO,HHOXOSHﬁCTBeHHOM IJ1aHe HpeHCTaBHTeHeﬁ;

64 | Anxunsl 2 Ha3BaHMsl OPraHMYECKMX M3YYEHHBIX BEILECTB I10 1

65 | ApeHsr. 2 TPUBHAIBHON HJIM MEXIYHAPOIHON HOMEHKIATYPE; 1

66 | [IpHpoHbIE HCTOYHHKH YTIEBOLOPOIOB. 2 VYMeThb: 0Tpaarh XUMHYECKHE MTPOLECCHI ¢ TOMOIIBIO 1

67 | Jlabopamopuas paboma Ne 10 Ankausr. 2 2JIP | YPaBHEHHH  XMMHYECKHX  peaknud;  OOBACHATH
CYIIHOCTb XUMHYCCKHUX l'lpOLleCCOB; BBIIIOJIHATH
XUMHYECKHI DKCIIEPUMEHT B TIOJTHOM COOTBETCTBHHU C
npaBuiIaMu 0€30MacHOCTH; HaOM0AaTh, (PUKCHPOBATH
" OIHCHIBATh Ppe3yNbTaThl [IPOBEACHHOTO
XUMHYECKOTO IKCIICPUMEHTA,; yCTaHaBJINBaTh
3aBUCUMOCTb MEXIY KaueCTBEHHOM u
KOJIMYECTBEHHOH CTOPOHAMU XMMHYECKHX OOBEKTOB U
MPOLIECCOB;  COONIOATh  MpaBWjiIa  OE30MacHOro
oOpareHus ¢ TOPIOYUMH 1 TOKCHYHBIMH BEILIECTBAMH,
J1a00paTOPHBIM 000PYIOBAHHEM.

68 | JlabopamopHas paboma Ne 11 AnKeHsl. 2 2JIP

69 | Jlabopamopnas paboma Ne 12 AnkuHsl. 2 2J1P

70 | Jlabopamopnas paboma Ne 13 OmnpeneneHue HaIUUMs 2 2J1P

HeTpe/ieTbHBIX YIIIEBOAOPOIOB B OCH3HHE M KEPOCHHE.
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1 ] 2 3 4 5 6
Tema 2.3 'uapoKcHiIbHbIE COTUHEHUS 10 2
71 | Ctpoenue u KiaccuuKalys CIUPTOB. 2 3HAaTh: XapaKTEPUCTUKY COCTaBa, CTPOCHHS, CBOICTB, 1
72 | llpenenbHble OJHOATOMHBIC CITHPTHI. 2 HOJTy4eHUS u PUMEHEHHUS BO)KHEHIIHX 1
73 | MHOr0aTOMHbIE CHUPTHL. 2 TIPEICTaBUTENEH KIIACCOB OPTaHUIECKUX COSTNHEHMI: 1
74 | Denou. 2 METaHOJIa U 3TAHOJIa, CJIOXKHBIX d(PUPOB, KUPOB, MBLI, 1
75 | Jlabopamopnas paboma Ne 14 CrupTsi. 2 2JIP anpernioB  (popManbleruioB M aneTaibAeruia),
Tema 2.4 Allbaeruabl ¥ KETOHbI 8 2 KapOOHOBBIX KHCJIOT (yKcycHoi KHUCJIOTBI),
76 | IlonsaTue 0 KapOOHMIBHBIX COSIUHEHUSIX. 2 MOHOCaxapuJioB (rmroxo3sr), Aucaxapuios 1
77 | Anbaerums.. 2 (caxapos3sr), MOJIHCAaXapHIOB (kpaxmaia " 1
78 | KeToHoL 2 [EJUTIONO36]);  aHWINHA, aMHHOKHCIOT,  OCIIKOB, 1
79 | Jlabopamopran paboma Ne 15 Anprerust. 2 5JIP | UCKYCCTBEHHBIX ~ M CHHTETUYECKHX  BOJIOKOH,
Tema 2.5 Kap6oHoBbIe KHCJIOTHI M HX NPOU3BO/IHbIE 10 2 KaydyKos, IIacTMacc.
80 [TonsiTe 0 KapOOHOBBIX KHUCIOTAX M UX KJIACCH(HKALHSI. 2 HasBaHWsd O?FaHquCKHX H3yqu‘,HI’IX BCIICCTB 1O 1
81 | Fomonoruyeckuit  psii  MpelelbHBIX  OJHOOCHOBHBIX 2 TPHB@HBHO" I MEXILYHAPOLHOH HOMCHKIIATYPC. 1
KAPGOHOBHIX KHCIIOT. VYmers: OTPAKATH XHMHHECKHE MPOLECCHI C MOMOLIBIO
82 | Crowubic supbL. 2 YpaBHEHUH  XMMHYECKHX peaKuHHE OOBSCHATD 1
83 | JKups1. Mouna. > g};{ggzzznﬁ iifg:ecxnx MPOLIECCOB;  BBIIOJIHATH 1
84 | Jlabopamopnas paboma Ne 16 KapOoHOBBIE KHCIOTBIL. 2 2JIP P HMeHT_ B TOTIHOM COOTBETCTBIHN ©
npaBUJIaMH 0€30MacHOCTH; HaOMoaaTh, (PUKCHPOBAThH
Tema 2.6 Yraesonnr 8 2 " OIKCHIBATD Ppe3yabTaThl MIPOBE/ICHHOTO
85 | Monsrue 06 yrnesonax. MoHocaxapuh:. 2 XUMHYECKOTO 9KCIEPUMEHTA,; yCTaHaBIMBATh 1
86 | Jlncaxapupr. 2 3aBUCUMOCTb MEXIy KaueCTBEHHOM " 1
87 | Ilonmcaxapuusr. 2 KOJIMYECTBEHHON CTOPOHAMH XUMHUUYECKUX 0OBEKTOB U 1
88 | Jlabopamopnas paboma Ne 17 YrneBonpl. 2 2JIP MPOTECCOB;,  COGMIONATs  MpaBWia  GE30TaCHOT0
Tema 2.7 AMHHBI, AMHHOKHCJIOTDIL, 0€JIKH. 12 2 00palleH s ¢ TOPIOYNMH U TOKCHYHBIMH BEIIIECTBAMH,
89 | IlonsaTue 00 aMHUHAX U UX KIACCU(DUKAIINL. 2 aGOPATOPHBIM 0GOPYAOBAHHEM. 1
90 | I'omonornyeckuii psix  HpPEACNBHBIX — anU(paTHIECKUX 2 1
AMUHOB.
91 | l'omonoruyeckuit psii apoMaTHYECKUX AMHHOB. 2 1
92 | AMHUHOKHCIIOTHI. 2 1
93 | benkn. 2 1
94 | JlabopamopHas paboma Ne 18 Benku. 2 2JIP
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1 ] 2 3 4 5 6
Tema 2.8 [oumepsl 4

95 | IlmacTmaccsl. 2 3HaTh. XapaKTepUCTUKY COCTaBa, CTPOCHUs, CBOWCTB,

96 | BosokHa, X KiaccH(pUKaIus. 2 HOJTy4eHUS u HPUMEHEHHUS BaKHEHIINX

Mpe/ICTaBUTENEH KIIACCOB OPraHWYeCKUX COCANHEHHN!

Tema 2.9 AzoTcoaep:kaiiyme reTepoUKINYECKHE COSTMHEHMSI. 4 2 HUCKYCCTBEHHBIX ~ M CHHTETHYCCKMX  BOJIOKOH,
HyxkJienHOBBIE KHCJIOTBI Kay4yKoOB, IJIacTMacc.

97 HyknenHOBBIE KUCTIOTHI. 2 YMeTb: 0Tpaxarbh XMMHYECKHE ITPOLECCHI C ITOMOILBIO 1

98 | Jlabopamopnasn paboma Ne 19 V3rotoneHue o0bEMHBIX 2 2JIP | YPaBHEHHMH  XHMHMYECKMX  peaKuud;  OOBACHATH

U IIAPOCTEP’KHEBBIX MOJIeIel a30TUCTBIX FeTEPOLUKIIOB.

Tema 2.10 Bro1oru4ecK aKTHBHbBIE COeJMHEHUS

99

N

DepmeHTsl. ButamuHbL

100

I'opmonsr. JlekapcTBa. 2

CYIIHOCTh ~XMMHYECKHX IPOLIECCOB;  BBIMOIHSITh
XUMHYECKHUH DKCIIEPUMEHT B TIOJJHOM COOTBETCTBHHU C
npaBuiIaMu 0€30MaCHOCTH; HAOM0AaTh, (PUKCHPOBATH
u OIUCHIBATH pe3yabTaTsl [IPOBEACHHOTO
XUMHYECKOTO IKCIICPUMEHTA,; yCTaHaBIHUBATh
3aBUCHMOCTh MEXITY Ka4eCTBEHHOM u
KOJIMYECTBEHHOM CTOPOHAMH XUMHYECKHX 0OBEKTOB U
MpPOLIECCOB;  COONOaTh  MpaBWjia  OE30MacHOro
obpalleHust ¢ TOPIOYUMH ¥ TOKCHYHBIMH BELECTBAMH,
71a00paTOPHBIM 000PYIOBAHHEM.

Bcero

200 (160T+40JIP)

* J171sl XapaKTepPUCTHKU YPOBHsI OCBOSHUsI yueOHOT0 MaTepuaa UCIOb3yI0TCs Clleayoue 0003HaueHus :

1 — o3nakomMuTENbHBIN (y3HABAaHHE paHee U3yUYCHHBIX 00BEKTOB, CBOHCTB);

2 — penpoayKTHBHBIN (BBIOIHCHHE JEATEIBHOCTH 10 00pasily, HHCTPYKLMH MM [0 PYKOBOJCTBOM);
3 — mpOAYKTUBHBIH (IIIAHUPOBAHKE M CAMOCTOSATEILHOE BBIMOIHEHUE ISATCIBHOCTH, PELICHHE IPOOIEMHbIX 3a/1a4).
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3. YCJIOBUS PEAJIMBAIIAU IIPOTPAMMBI YYEBHOM JIJUCHUTLIAHBI

3.1 TpeGoBaHusi K MATEPHATBHO-TEXHUYECKOMY 00ecrieYyeHHI0
Peanu3anus nporpaMMel JUCHMILIHHBI TpeOyeT Hannuus: yaeoHoro Kabunera xumun.

AynutopHas mocka — 1 mT., ctos yaeHu4eckui — 14 mr., CTyn ydeHu4eckuid — 28 mrT., cTol
npenoaaBaTens — 1 mT., cTyn npenogaBarens — 1 mT., o0menadoparopHoe 000pyI0BaHKHE, B TOM
qucIe. ¢Toja JabopaTopHblii — 11 mT., mocyna oOmiero Ha3HauYeHUs - B HEOOXOIUMOM KOJIMYECTBE,
MOCy/la CHEIHAILHOTO HAa3HAYCHHUS - B HEOOXOJIUMOM KOJMYECTBE, U3MEPHUTEIbHAs IMOCyJIa - B
HEO0OXOMMOM KOJIMYEeCTBE, IIKa( BBITSHKHOH — 3 MIT., U3MEPHUTEIbHOE O00OPYIOBaHHWE, B TOM
yucie: Becsl Texuuueckue BJITK-500r. — 1 mt., myiastumeaunanpoexkrop View Sonic PJD5123/
Acer X113PH - 1 mwr., kommneiotep (Hoyroyx) HP Compaqg 6715b - 15.4”, AMD Turion 64 TL-60
2,0I'ru, RAM 2r6, HDD 160r6, Ati Mobility Radeon X1250 -1 mr., 3KpaH MepeHOCHOW Ha
tpeHore Da-Lite Versatol — 1 mr., xumuueckue tabmunpl ([ICD, Tabmuua pacTBOPUMOCTH,
DJICKTPOXUMHUYCSCKUI PsIJl HAPSDKEHUH MeTauioB, OKpacka HHIUKATOPOB B Pa3IMUYHBIX Cpeax) —
4 ., wrakatel — 20 mT., ko/utekmuu («Mertamibl U ciuiaBe», «Ilmactmacce», «TomInBo»),
KOMIUICKT Y4e€0HO-METOINYECKOW JOKYMEHTAIMH, KOMIUIEKT BHICOMATEPUAIOB, XUMHUYECKUE
PCaKTUBBIL

3.2 UudopmanonHoe odecneyenne o0yueHust
[lepedyeHb peKOMEHIYEeMBIX YUEOHBIX H3JaHUi, VHTepHET-pecypcoB, IOTIOTHHUTEILHON
JUTEPATYPHI.

OCHOBHBIE UICTOYHUKH:

1. Axmeros, H. C. O6as u neopranndeckas xumus: yueouuk / H. C. Axmeros. — 11-¢ u3n.,
crep. — Cankr-IlerepOypr: Jlanp, 2020. — 744 c. — ISBN 978-5-8114-4698-8. — Texkcr:
DIIEKTPOHHBIN 1 Jlaub: AJIEKTPOHHO-ONOIHOTEYHAS cucrema. — URL.:
https://e.lanbook.com/book/130476

JlomoTHUTETbHBIE HCTOYHUKH:

1. Kupwinos, B. B. Heopranuueckass xumus. Teoperuueckre ocHOBbI: yueOHuk / B. B.
KupumioB. — Cankr-IlerepOypr: Jlans, 2020. — 352 c. — ISBN 978-5-8114-4376-5. — TekcT:
AJIEKTPOHHBIN 1 Jlanb: AIIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/131011

2. O6mas xumust. Teopus u 3amaun : yuebnoe nocooue / H. B. Koposun, H. B. Kynermos, O.
H. Tonuapyk [u ap.]; mon penakuueit H. B. Koposuna, H. B. Kynemosa. — 3-¢ u3a., crep. —
Canxkr-IlerepOypr: Jlaus, 2018. — 492 ¢. — ISBN 978-5-8114-1736-0. — TeKcT: 311eKTpOHHBI# //
Jlanb: snekTpoHHO-OnOMHoTeuHas cucrema. — URL: https://e.lanbook.com/book/104946

3. Eropos, B. B. O6mas xumust: yue6uuk / B. B. EropoB. — Cankr-IletepOypr: Jlans, 2018.
— 192 ¢. — ISBN 978-5-8114-3072-7. — Tekcr: snekrpouusiii // JlaHb: 31€KTpOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/102216

4. Xumus u xu3sb - XX| Bek: Hayxkallpecc

WHTepHeT-pecypcesl:
1. http://www.chem.msu.su (DaekTpoHHast OMOIHMOTEKA O XMMHUH)



https://e.lanbook.com/book/130476
https://e.lanbook.com/book/131011
https://e.lanbook.com/book/104946
https://e.lanbook.com/book/102216

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHS YUYEBHON
JUCHUITJINHBI

KOHTpOJIb H OHEHKa pE3YyJIbTaTOB OCBOCHUIA yqe6H0171 AUCHUIUIMHBI OCYHICCTBIISCTCA
npernoaaBarcjicM B IIPOHCCCE IPOBCIACHHUA IIPAKTHYCCKHX 3aHATHH U J'Ia60paTOpHHX pa60T,
TCCTUPOBAHHA, a4 TAKKC BbIIIOJIHCHUA 06y‘IaIOH_[I/IMI/ICH HHIUBHUAYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB,

HUCCIIEN0BAaHUM.

Pe3yabTarsl 00y4yeHus
(0CBOEHHBIE YMeHHsl, YCBOEHHbIE 3HAHMS)

®DopMBbI U METOAbI KOHTPOJISI
OLIEHKHU Pe3yJIbTaTOB 00y4eHMsI

YMETB!

— OIICpUPOBATH CJICAYIOIIUMH XHUMHYCCKHUMU ITOHATUSIMMU.

BEIIECTBO, XHMHYECKHA JJIEMEHT, aToM, MOJeKyJa,
OTHOCUTEIBHBIC aTOMHAas W MOJEKYJISpHAasT MAaccChl, HOH,
AJUIOTPOMHS, HA30TOIIBI, XUMHYEcKas CBSI3b,
AIEKTPOOTPUIIATEIHHOCTD, BaJIEHTHOCTB, CTEIEHb

OKUCJICHUA, MOJIb, MOJIApHasA Macca, MOJ'I;IpHI:II\/'I 00BeEM
I‘a3006pa3HLIX BCIISCTB, BCHICCTBA MOJICKYJIAPHOIO U

HCMOJICKYJIAPHOI'O CTPOCHUA, PaCTBOPBI, OJJCKTPOIUT U
HEBJICKTPOJINT, QJICKTPOJIUTUYCCKAA JUCCOIHaIusi,
OKHUCJIIHUTEIIb u BOCCTAaHOBUTCIIb, OKHCJICHHEC nu

BOCCTaHOBJIGHHE, TEIUIOBOH 3¢ (eKT peakLuuu, CKOPOCTb
XMUMUYECKOW peakLuH, KaTaju3, XUMHUYECKOE DPaBHOBECHE,
YIJIEPOAHBIA CKemeT, (pyHKIMOHAJIbHAs TPYIMIA, W30Mepus,
rOMOJIOTHS,

- OLOCHKa 3a BBbIIIOJHCHUEC W 3allUTy
J1a00paTOPHBIX PadoT;

- OILICHKa 3a BBITTOJTHEHU €
WHIAWBUAYAJIbHBIX U TCCTOBBIX SaﬂaHHﬁ;

- OLICHKA 32 pelleHue 3a/1a4.

- YCTaHaBIMBAaTh NPUYMHHO-CIEACTBEHHYIO CBSI3b MEXKIY
COZIEpKAaHNEM 3aKOHOB COXPAHEHHS MAacChl BEIIECTB W
MIOCTOSIHCTBA COCTaBa BEIIECTB M HAIMCAHUEM XHMHUYECKUX
(dhopMyr U ypaBHEHUH;

- OIEHKa 3a BBHINOJHEHUWE W 3alIUTy
mabopaTOpPHBIX PadoT;

- OlleHKa 3a BBITIONTHEHU €
WHIMBUYAJIbHBIX U TECTOBBIX 3aJIaHUH;

- OIICHKA 32 pellleHNne 3a/1aY.

— yCTaHaBJIUBATh OBOJIIOHMOHHYIO CYHIHOCTD | - OIICHKa 3a BBITTOJIHECHU €
MEH/IeNIeEBCKOI u COBpPEMEHHOI (OpPMYITHPOBOK | MHIMBHIYaNbHBIX M TECTOBBIX 3aJaHHM.
nepuoauyeckoro 3akona JI.11.Menneneesa;

- OOBACHATD (I)I/I3I/I‘-I€CKI/II\/'I CMBICJII CHUMBOJIUKH | - OIICHKa 3a BBITTOJTHECHU €
NePHOIUYECKOH  TaONUIBI ~ XMMHYECKUX  DJIEMEHTOB | MHIMBHIYadbHBIX U TECTOBBIX 3aaHUM;

J.U.MenneneeBa (HOMEpOB 3JIEMEHTa, MEPHOIA, TPYIIIBI) U
YCTaHOBJIMBATh NPUYHMHHO-CIEACTBEHHYIO CBS3b MEXAY
CTPOEHHEM aTOMa U 3aKOHOMEPHOCTSIMH U3MEHEHHUSI CBOICTB
3JIEMEHTOB M OOpPa30BaHHBIX MMM BEILECTB B IMEpUOJAX H
rpynnax;

- OIICHKA 3a pCUICHHUC 3a1a4.

- YyCTaHaBJIMBAaTh  3aBUCUMOCTh  CBOIHCTB  XUMHYECKUX
BEIIECTB OT CTPOSHHS aTOMOB 00Pa3yIOINX MX XUMUIECKUX
2JIEMEHTOB;

- OII€HKa 3a BBIIIOJTHCHUC
HHAUBUAYAJIBHBIX U TECTOBBIX SaHaHHﬁ.

- OOBACHATH 3aBUCHMOCTb CBOMCTB BEIIECTB OT MX COCTaBa
Y CTPOEHUS KPUCTAIUTMYECKUX PEIIETOK;

- OIlEHKa 3a BBITIOJTHEHHE
WHIWBUIYaTbHBIX ¥ TECTOBBIX 3aJaHHU.

- UCIIONTB30BaTh B yueOHOM W TpodeCCHOHATBLHOM
JACATCIIbHOCTH XUMHWYCCKUEC TCPMHUHBI U CI/IMBO.HI/IKy;

- OIGHKa 32 BBHINOJHEHHWE W 3alIUTy
J1a00paTOPHBIX PadoT;

- OILICHKa 3a BBIITOJTHECHU €
WHIUWBUAYAJIBHBIX U TECCTOBBIX 3a11aH1/1171;

- OILICHKA 32 pellleHne 3a/1aY.

- OTpa)kKaTh COCTaB OPTaHUYECKUX COCIUHEHHH C MOMOIIBIO
XUMHYECKUX (HOpMYT;

- OLCHKa 3a BbIIOJHCHUC W 3alllUTy
J1a00paTOPHBIX PadoT;

- OIICHKA 3a BBITIOJTHEHN €
WHANBUAYATLHBIX U TECTOBBIX 33/IaHU;

- OIICHKA 3a PeIleHUE 3a/1a.

— OTpaXaTb XUMUYCCKHUC MPOLCCChI C IMTOMOIIbBIO ypaBHCHI/Iﬁ
XUMHUYCCKUX peakunﬁ;

- OLEHKa 3a BBHINOJHEHHWE W 3aIIUTY
nabopaTopHBIX padoT;




PesynbTaThl 00yyeHus
(ocBOEHHBIE YMEHHsI, YCBOCHHBIE 3HAHMSA)

@DopMBbI U METOAbI KOHTPOJISI ¥
OLIEHKH Pe3yJIbTATOB 00Y4YeHUs

- OII€HKa 3a BBITIOJTHCHUC
HWHAWBUAYAJIbHBIX U TCCTOBBIX BaHaHHﬁ;
- OLICHKa 3a pCIICHUEC 3a0a4.

- OOBSICHATH CYIIIHOCTb XMMHYCCKHX ITPOLICCCOB;

- OICHKa 3a BBHINOJHEHUE W 3allUTy
abopaTOpPHBIX PadoT;

- OlleHKa 3a BBITIONTHEHN ©
WHJIMBUIYaIIbHBIX ¥ TECTOBBIX 3aJJaHU.

- yCTaHaBIWBAaTh TPU3HAKH OOMIEro W Pa3iudHOrO B
TUIOJOIMU PEAKLIMM Ui HEOPTaHUYECKOH M OpraHu4YeCcKOu
XUMHH;

- OHOCHKa 3a BbIINIOJHCHUEC W 3allUTy
J1a00paTOPHBIX PadoT;

- OILICHKa 3a BBITTOJTHECHU €
WHIUWBUAYAJIBHBIX U TECCTOBBIX 3aI[aHHI71;

- OLICHKA 3a pelleHue 3a/1aY.

- COCTaBJIATh YpaBHEHHUS peakuil C MOMOIIBI0 MEeTona
3JIEKTPOHHOrO OaJlaHca,

- OLCHKa 3a BbIINIOJHCHUEC W 3allUTy
J1a00paTOPHBIX PadoT;

- OIICHKa 3a BBIIIOJTHCHUEC
WHIWBUAYAJIbHBIX U TCCTOBBIX BaﬂaHHﬁ.
- OOBICHATH 3aBHCUMOCTH CKOpOCTHU XAMHUYECKON peakuuu | - OILICHKAa 3a BBITIOJTHCHUC

U TIOJIOKEHHUS XHMHUYECKOI'O PABHOBECHSI OT Pa3IMYHBIX
(bakTOopoB;

WHJIMBUIYAJTbHBIX ¥ TECTOBBIX 3aJ[aHHIA;
- OLICHKA 3a pEIICHUE 3a4a4.

— BBIIIOJIHATDH XHUMUYECKUH OKCIICPUMCHT B
COOTBETCTBHU C IIpaBUJIaMU 6630H3.CHOCTI/I;

IIOJIHOM

- OICHKa 3a BBIIOJHEHHE W 3aIIUTy
MPAKTHYECKUX U JIA0OPATOPHEIX PadoT;
- OIICHKA 3a BBITIOJTHEHN €
VHIMBH/TyaJIbHBIX U TECTOBBIX 3aJaHUM.

- HaOmomath, (PUKCHPOBATh W OMHUCHIBATH PE3YIBTATHI
MIPOBEJCHHOT 0 XUMUYECKOT 0 IKCIIEPUMEHTA,

- OIEHKa 32 BBHINOJHEHUWE W 3alIUTy
MPaKTHYECKUX U JTA0OpaTOPHBIX PaboT.

- NPOBOJIUTH  CAMOCTOATENbHBI  MOMCK  XUMHUUYECKOU
“H(OpMAIMK C HCIOJb30BaHUEM PA3JIMYHBIX HCTOUYHHUKOB

- OIICHKA 32 BBITTOJTHEHHE BHEAYAUTOPHOM
CaMOCTOATENbHOI paboTHI.

(HAyYHO-TIOMYJSIPHBIX ~ M3JIaHUI,  KOMIIBIOTEPHBIX  0a3
JIaHHBIX, pecypcoB MHTepHeTa);
- UCTIONB30BaTh ~ KOMITBIOTEPHBIX ~ TEXHOJNOTWI  JUIs | - OLEHKA 3a BBIIOIHEHHE BHEAYIUTOPHOM

00paboTKM M Tepefayn XUMHUYeCKOW WHGpOpMauuu U ee
NPEJICTABJICHHS B Pa3IMuHbIX Gopmax;

CaMOCTOSITENEHON PabOTHI.

— YCTaHaBJIUBATh 3aBUCUMOCTb MCKAY KauyeCTBCHHOH H
KOJIMYCCTBCHHOM CTOpOHAaMHU XHUMHYCCKUX O0BEKTOB U
MIPOLECCOB,

- OLEHKAa 3a BBHINOJHEHHWE W 3allUTy
nabopaTopHBIX padoT;

- OLIEHKa 3a BBITOJIHEHN €
WHAWBUAYaJIbHBIX U TECTOBBIX 3aJaHUi.

- pelaTh pacyeTHbIE 3aJadd MO XUMHUYECKUM (opMynaMm U
YPaBHEHUSIM,

- OICHKa 3a BBIOJHEHHE W 3aIIUTy
nmabopaTOpHBIX pabdoT;

- OIICHKA 3a
VHTUBH/TyaJIbHBIX 3aIaHHH,
- OIICHKA 3a pelIeHne 3a1ad.

BBIIIOJIHCHHUC

- OOBSICHATP XMMHYECKHE SIBJICHUS,
pupoe, OBITY B Ha MPON3BOACTBE;

MIPOUCXOIAITNE B

- OIEHKa 32 BBHINOJHEHUWE W 3alIUTy
abopaTOpPHBIX PadoT;

- OIICHKa 3a BBITTOJTHECHU €
WHJIMBUYAJIbHBIX U TECTOBBIX 3aJIaHUM.

- ONpPENENIATh BO3MOXHOCTH IPOTCKAHUS XUMHYECKHX | - OLEHKA 3a BLHIIOJIHEHHE U 3allUTy
MIpEBpAIICHU B PA3TUIHBIX YCIOBHUSX; J1a00paTOPHBIX PadoT;
- OlleHKa 3a BBITIOJTHCHUE
WHJIMBUIYAJbHBIX ¥ TECTOBBIX 3aJIaHHU.
- coOMomaTh ~ NpaBWiIa  OKOJOTMYECKM  IPAMOTHOIO | - OLEHKA 3a BBINOJHEHHE JIa0OpaTOPHBIX

TIOBEJICHHUS B OKPYKaIOIICH cpeje;

pabor.
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PesynbTaThl 00yyeHus
(ocBOEHHBIE YMEHHsI, YCBOCHHBIE 3HAHMSA)

@DopMBbI U METOAbI KOHTPOJISI ¥
OLIEHKH Pe3yJIbTATOB 00Y4YeHUs

- OLICHWBAaTh  BJIMSHUE  XUMHUYECKOTO  3arpsi3HEHHUS
OKpyXalolllell cpelpl Ha OpraHU3M 4YeJIoBEeKa M JpyTrHe
KHUBBIC OPraHU3MBI,

- OII€HKa 3a BBITIOJTHCHUC
HWHAWBUAYAJIbHBIX U TCCTOBBIX SaHaHHﬁ.

- coOmromaTh  TMpaBWila  Oe3omacHOro  oOpamieHus ¢
TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMH, J1abOpaTOpHBIM
obopynoBaHueM;

- OIEGHKa 32 BBHINOJHEHUWE W 3allIUTy
MPaKTHYECKUX U JTA0OpaTOPHBIX PaboT.

- MOJATOTABIIUBATh PACTBOPHI 3aJ]AHHOW KOHIICHTPAIUK B
OBITY U Ha MTPOU3BO/ICTBE;

- OLOCHKa 3a BbIIIOJHCHUE W 3allUTy
J1a00paTOPHBIX PadoT;

- OILICHKa 3a BBITTOJTHECHU €
WHIAUWBUAYAJIBHBIX U TCCTOBLIX 3aI[aHHI71;

- OLICHKA 32 pellieHnE 3a/1aY.

— KPpUTUYCCKHU OLICHUBATHL JOCTOBCPHOCTH XUMHYICCKON
I/IH(l)OpMaHI/II/I, HOCTyrIaIOHIeﬁ U3 pasHbIX HCTOYHUKOB

- OIICHKa 3a BBITIOJIHEHHE BHEAYAUTOPHOM
CaMOCTOSITENEHON PaboTHI.

3HATh.

— OIpEACICHUA CJICOYHOIINX XHUMHUYCCKHUX HOHATHUH. | - OLIEHKA 3a BBIIOJIHEHUE U 3alUTy
BCIICCTBO, XUMUYCCKUH OJICMCHT, aToM, MOJICKYJIA, Ha60paT0pHBIX pa60T;

OTHOCHUTCJIBHBIC A4TOMHAA W MOJICKYJIsIpHAad MaAcCChl, HOH, | - OIICHKa 3a BBIIIOJTHCHUC
AJJIOTPOITNA, H30TOIIbI, XUMHUYCCKast CBs3b, | MHAUBUAYAJIbHBIX U TCCTOBBIX SaHaHHﬁ;
QJICKTPOOTPULATCIBHOCTD, BaJICHTHOCTD, CTCICHb | - OLICHKA 3a PCIICHUC 3a1a4.

OKHCJICHHsI, MOJIIb, MOJISpDHAasi Macca, MOJSPHBII 00beM
ra3zoo0pa3HbIX BELIECTB, BEIIECTBA MOJEKYJSIDHOTO H
HEMOJICKYJISIPHOTO  CTPOCHHSI, PACTBOPBI, JJICKTPOIUT U
HEDJICKTPOJIHUT, IIEKTPOITUTHYECKAST JIMCCOLMALTHS,
OKHCIIMTENb U BOCCTAQHOBHUTEIb, OKHCIICHHE |
BOCCTaHOBJICHHE, TEIIOBOH J(GQEeKT peakluu, CKOPOCTbh
XUMHYECKOH p€akuunu, KaTajlin3, XUMHUYCCKOC pPaBHOBECHUC,
YIJICPOJHBINA CKeNeT, (pyHKIHOHANbHAS TPYINa, U30MEpus,
TOMOJIOT S,

— 3aKOHBI COXpaHCHHA MacCChl
COCTaBa BEIIECTB,

BCHICCTB M IIOCTOSHCTBA

- OLCHKa 3a BbIIOJHCHUEC W 3allUTy
J1a00paTOPHBIX PadoT;

- OIICHKA 3a BBITIOJTHEHU €
WHANBUAYATLHBIX U TECTOBBIX 33/IaHU;

- OLICHKA 3a PEICHUE 3a/1a.

— XapaKTEepUCTHUKY 3JIEMEHTOB MaJIbIX M OOJBIINX MEPHOIO0B
no wux nonoxenutro B Ilepuoaguueckoir  cucreme
JI.11.Menneneena,

- OIlCHKA 3a BBITIOJTHEHH €
WHIMBUIYaJbHBIX ¥ TECTOBBIX 3aJ[aHHA;
- OIICHKA 3a pelIeHue 3a/1a4.

— XapaKTCPUCTUKY BaYKHEHUIIINX TUIIOB XUMHYECKHX CBSI3CH U
OTHOCHTEIBLHOCTH 3TOM THUIIOJIOTUH,

- OII€HKa 3a BBIIIOJTHCHUC
HWHAUBUAYAJIbHBIX U TCCTOBBIX BaHaHHﬁ.

- OCHOBHBIE TIONOXKEHHSI TEOPUU  DJIEKTPOITUTHYECKON
JUCCOIMAIINA W XapaKTEpPUCTHKY B CBETE IJTOH TEOpUHU
CBOWCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCIMHEHUH;

- OIEHKA 3a BBHINOJHEHUE W 3alIUTy
abopaTOPHBIX PadoT;

- OlleHKa 3a BBITIOJTHEHN €
WH/IMBUTyalIbHBIX U TECTOBBIX 3aJ[aHUI;

- OIICHKA 32 pellleHNne 3a/1aY.

- OCHOBHBIC IIOJIOXEHUS TEOPUU XHMHMUYECKOTO CTPOEHUS
OpraHWYECKUX COENMHEHUM U XApaKTEPUCTUKY B CBETE 3TOU

- OLOCHKa 3a BBbIIIOJHCHUEC W 3alluTy
J1a00paTOPHBIX PadoT;

TEOPUU CBOMCTB OCHOBHBIX KJIACCOB  OPraHUYECKUX | - OLIEHKA 3a BBITIOJTHEHH €
COCJIMHEHNH, WHIUBUIYAJIbHBIX U TECTOBBIX 3aJIaHUM.
- XapaKTEpUCTUKY COCTaBa, CTPOEHHUSI, CBOMCTB, MOJIYYEHHUS | - OLIEHKA 3a BBINIOJTHEHH €

U npuMeHeHus: BaxHedmmx MmeramwioB (IA u Il A rpymm,
aIOMUHMs, JKele3a W HEKOTOpBIX J-37IeMEHTOB) u mx
COCTUHCHHUI;

WHAWBUAYAJIbHBIX U TCCTOBBIX 3aJaHMUi;
- OLICHKA 3a pCHICHHC 3a1a4.
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PesynbTaThl 00yyeHus
(ocBOEHHBIE YMEHHsI, YCBOCHHBIE 3HAHMSA)

@DopMBbI U METOAbI KOHTPOJISI ¥
OLIEHKH Pe3yJIbTATOB 00Y4YeHUs

- XapaKTEePUCTHKY COCTaBa, CTPOCHHMS, CBOWCTB, MOMYYCHHUS
u npuMenenus Baxuenmmx Hemerawios (VI A, VIIA, VIA
Tpymm, a Takke azora U (ocdopa, yriepoga u KpeMHHUS,
BOJIOPO/Ia) M UX COCIMHECHUH;

- OII€HKa 3a BBITIOJTHCHUC
HWHAWBUAYAJIbHBIX U TCCTOBBIX BaHaHHﬁ;
- OLICHKa 3a pCIICHUE 3a0a4.

- XapaKTepUCTUKY COCTaBa, CTPOCHWS, CBOMCTB, TOITYUIEHUS
W TPUMEHEHHWS BaXXHEUIIMX KIIACCOB  YTIIEBOJIOPONIOB
(anKaHOB, IMKIOAIKAHOB, aJKEHOB, aJIKHHOB, apEHOB) U UX
HanOoJyiee 3HAYMMBIX B HAPOMHOXO3SIMCTBEHHOM IUIaHE
MpEeJCTaBUTENEH;

- OIEGHKa 32 BBHINOJHEHUWE W 3allIUTy
mabopaTOpPHBIX PadoT;

- OlleHKa 3a BBITIONTHEHU ©
WHIUBUYAJIbHBIX U TECTOBBIX 3aJIaHUH;

- OLICHKA 32 pelleHune 3a/1aY.

- XapaKTEePUCTHKY COCTaBa, CTPOCHHMS, CBOWCTB, MMOIyYCHMSI
W TPUMEHEHHMS BaXXHEHIINX TMPeACTABUTENEH KIacCoB
OpPraHUYECKMX COCTUHEHHUI: METaHOIa U 3TAHOJA, CIIOKHBIX
3¢HUpPOB, KUPOB, MBUI, aNbACTHIOB ((POPMATBAETHIOB |
alleTalbJIeTH/Ia), KETOHOB (aleToHa), KapOOHOBBIX KHCIOT
(YKCYCHOM  KHCIIOTBI),  MOHOCaxapugoB  (TJIFOKO3bI),
mucaxapunoB  (caxaposbl), TmonucaxapuaoB (Kpaxmaiga u
EJUTION03bI), AHWITUHA, AMHHOKHCIIOT, 0eNKOB,
HCKYCCTBEHHBIX W CHHTETHUYECKUX BOJOKOH, Kay4yKOB,
MJIaCTMACC;

- OLOCHKa 3a BBbIINIOJHCHUEC W 3allUTy
J1a00paTOPHBIX PadoT;

- OILI€CHKa 3a BBITTOJTHEHU €
WHIAWBUAYAJIbHBIX U TCCTOBLIX SaﬂaHHﬁ;

- OLICHKA 3a pelleHNue 3a/1aY.

- Ha3BaHUS OPraHWYECKMX M3YYEHHBIX  BEIIECTB
TPUBHAIBHON MJIM MEXIYyHApOIHOH HOMEHKJIATYpE;

Io

- OICHKa 3a BBIOJHEHHE W 3aIIUTy
mabopaTOpHBIX pabdoT;

- OIICHKA 3a BBITTOJTHEHN E
WHIMBH/IyaJIbHBIX U TECTOBBIX 3aJIaHUM;

- OIICHKA 3a pelIeHHe 3a1a4.

- KIIaCCH(PHUKAIMIO XMMHYECKUX PEAKIHH IO Pa3IMIHBIM
NpU3HAKaM. YHCIy M COCTaBy HPOAYKTOB M PpEarcHTOB,
terioBoMy  3ddekry, Hampasienuto, ¢asze, HAIUYHIO
KaTalM3aTopa, M3MECHEHHIO CTEIICHEH OKHMCIICHHS JIEMEHTOB,
00pa3yIonux BEIIeCTBA;

- OIEHKa 32 BBHINOJHEHUWE W 3alIUTY
abopaTOpPHBIX PadoT;

- OII€CHKa 3a BBITIOJTHEHU €
WHIUWBUAYAJIBHBIX U TECCTOBBIX 3aJIaHI/H71;

- OIICHKA 32 pelleHNne 3a/1aY.

- KJIaCCI/I(bI/IKaHI/IIO BCUICCTB U IMPOLECCOB C TOYKHU 3PCHUA
OKHUCJICHHUA-BOCCTAHOBJICHH .

- OLCHKa 3a BbIIIOJHCHUEC W 3alluTy
J1a00paTOPHBIX PadoT;

- OLICHKa 3a BBITTOJTHEHU €
HHANBUAYAILHBIX U TECTOBBIX 33/IaHNU;

- OIICHKA 3a PeIlIeHUE 3a/1a.

24



