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1. IMOACHUTEJIBHASA 3AIIMCKA

PaGouas nporpamMmma JUCHUIIIMHBI «X MU npe€aHasHadyceHa jid HU3YUYCHHA B

WNunycrpuansaom unctutyte (CIIO) VITY, peanusyromero o0pa3oBaTeibHYIO MNPOrpaMMy
cpeaHero odmero oOpazoBaHus B Ipezenax ocBoeHUs oOpasoBatenbHoOW mporpammsl CIIO Ha
06a3e OCHOBHOrO 0OmIEro 0OOpa3oBaHHs NpPU TOATOTOBKE KBATU(HUIMPOBAHHBIX pPabOUMX,
CITyKallluX.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero odIero oopasoBaHus,

MNPEABABIACMBIX K CTPYKTYPEC, COACPIKAHUIO U PE3YyJIbTaTaM OCBOCHUA AW CHUILIMHBL «XI/IMI/I)I», C

Y4ETOM MPUMEPHON OCHOBHOW 00pa30BaTENbHOW MPOTrPaMMBbl CPEIHET0 OOIIEr0 0O0pa3oBaHMS,
onobperHoit ®YMO 1o obmiemy o6pazoBanuto (mpoTokoit ot 28.06.2016 Ne 2/16-3).

Conepxanne pabodeld mporpaMMbl JUCIUIUIMHBI « XUMHUS» HAIPABICHO Ha JOCTH)KCHUE

CIEAYIOLIUX LETICH:

dopMmupoBaHHuEe Yy OOYYarOIIUXCS YMEHHUS OLCHUBATh 3HAYMMOCTh XHMHUYECKOTO
3HAHMS JUTSI KOKIOTO YEIOBEKa,

dopmupoBaHue y 00yUJaIONIMXCS IEJTOCTHOTO TPEJACTABICHUS O MUPE U POJIA XMMUH B
CO3JIaHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTUHBI MHPA;

YMEHHSI OOBSICHATH OOBEKTBI W TPOIECCHI OKPYXKAIOMICH JIeHCTBUTEIBHOCTH:
NPUPOHOM, COIMATIBHOMN, KYJIbTYPHOM, TEXHUYECKOH CpENbl, MCIIOIb3YS JJIS 3TOTO
XUMHYECKHE 3HAHUS;

pa3BUTHE Yy OOYYAIOIIMUXCS YMEHHHA pa3nmndarh (aKThl W OICHKH, CPABHHUBATH
OILICHOYHBIC BBIBOJIbI, BUJICTh MX CBSI3b C KPUTCPHSMH OLICHOK M CBSI3b KPUTEPHUEB C
OIIPENIEIICHHOW CUCTEMOM IEHHOCTEH, (POPMYJIUPOBATh B 00OCHOBBIBATH COOCTBEHHYIO
TIO3HIIUIO;

pHOOpeTEeHNE OOYJAIOIIMMHUCS OIBITa Pa3HOOOPa3HOW JEATEIHHOCTH, MO3HAHUS H
CaMOIIO3HAHUS;

NPHOOpPETEHUE KITIOYCBBIX HABBIKOB, HMMCIONINX YHHBEPCAIBHOE 3HAYCHHUE IS
pa3IMYHBIX BHUJIOB AESITEIbHOCTU (HABBIKOB PEIICHHS MpOOJeM, MPUHATHS PElIeHUH,
MOWCKa, aHalu3a U 00paboTKM MH(OpPMAIMK, KOMMYHUKATUBHBIX HABBIKOB, HABHIKOB
U3MEpEHHl, COTpyAHHMYECTBa, Oe3omacHOro oOpallleHuss ¢ BelIeCTBAaMH B
MOBCETHEBHOM JKU3HH).

MecTo IUCIUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl: AUCHUIUINHA «XUMUS»
ABIseTcs Npo(UIbHOW AUCHMILNIMHOW H3ydaeTcs B 00I1eoOpa3oBaTelIbHOM IMKJIE Ha 0Oase
OCHOBHOTO 00IIIeT0 00pa30BaHMs C MOTYyYEHHUEM CPEIHETO 00IIero 0opa3oBaHusl.

KosanyecTBo 4acoB Ha 0CBOeHHE MPOrPaAaMMbI AU CHUIIIUHBI

MaKCHUMaJbHOW yueOHOU Harpy3Kku oOyuaromerocsi 232 4acoB, B TOM UHCIIE:

JJIs1 04HOM (popmBbI 00yUeHUS:

00s13aTebHON ayIMTOPHOM yueOHOM Harpy3ku odydaromierocs 220 4acos;

KOHCYJIbTAIIMH 00y4aroIerocs 6 4acos.



2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHMUS 110 TJUCITUAIIJIMHE
«XHNUMMUS»

B pamkax ocBoeHMs coAepaHHs IUCHUIUIMHBI «XUMUS» 00ECIeuynuBaeTcsl JOCTHXKEHUE
00y4YaroIMMUCS CIEIYIOIIUX PE3YyIbTaTOB:
* JIMYHOCTHBIX:

POCCHUHCKYIO TPa)XIaHCKYIO HJIEHTUYHOCTH, MMaTPUOTU3M, YBa)KEHHE K CBOEMY HapoOIy,
YyBCTBa OTBETCTBEHHOCTH Iiepen PoauHOM, ropaocTu 3a cBOil Kpail, cBoro Poauny,
IIpOLUIOE M  HACTOsIee MHOIOHAllMOHAJIBHOTO Hapona Poccum,  yBakeHue
rocyJIapCTBEHHBIX CUMBOJIOB (Tep0, uiar, TuMH);

c(OpPMHUPOBAHHOCTH OCHOB CaMOPa3BUTHUS W CAMOBOCHUTAHHS B COOTBETCTBHH C
00I11€4eTIOBEYECKMMH [IEHHOCTSIMU U HJIallaMH IPa)XIaHCKOTO O0IIeCTBa;

FOTOBHOCTb U CIIOCOOHOCTh K CAaMOCTOATEIbHOW, TBOPYECKOM M OTBETCTBEHHOMN
NEeSTeNIbHOCTH; HAaBBIKM  COTPYJHHUYECTBA CO  CBEPCTHHKAaMH, B3POCIBIMH B
00pa3oBaTeNbHON, OOMIECTBEHHO MOJIE3HOH, YUeOHO-MCCIEeI0BATEIbCKOM, MTPOSKTHON H
JIPYTUX BUAAX ACSITETbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWIO, B TOM 4YHCJIE caMooOpa3oBaHUIO, Ha
MPOTS)KEHUU BCEW JKU3HU,

CO3HATENFHOE OTHOIIEHHWE K HEMpPepbhIBHOMY OOPa30BAHMIO KaK YCIOBHIO YCIEIIHOM
npodeccnoHanbHOM U 0OLIECTBEHHOMN AEATEIbHOCTH;

NPUHATHE W pealu3aliio LEHHOCTeH 340poBOro M 0e30macHoro obOpasa >KU3HH,
MOTPEOHOCTH B (PU3UYECKOM CaMOCOBEPIIECHCTBOBAHUH, 3aHSTHUAX CIIOPTHBHO-
03/IOPOBUTEILHON  JESATEIBHOCTHIO, HENPUATUE BPEIHBIX MPHUBBIYECK: KypEHUS,
yIOTPEOICHUSI aJTKOTOJIsI, HAPKOTUKOB;

OepeXHOE, OTBETCTBEHHOE W KOMIICTCHTHOE OTHOIICHHWE K (U3HYECKOMY W
TICUXOJIOTHYECKOMY 370pPOBBIO, KaK COOCTBEHHOMY, TaK W JPYTHX JIOACH, yMEHUE
OKa3bIBaTh MEPBYIO MOMOIIb;

OCO3HAHHBIN BBIOOp Oymymiel Mmpodeccuu U BO3MOKHOCTEW peann3anud cOOCTBEHHBIX
YKU3HEHHBIX TIJIAHOB; OTHOIIEHUE K TPO(ECCHOHALHOMN NesATETPHOCTH KaK BO3MOXHOCTH
y4acTHsl B PEIICHUU JTUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHATHHBIX
npo0em;

c(OPMHUPOBAHHOCTh JKOJOTUYECKOTO MBINIICHHS, MOHUMAaHMs BIUSHUS COLUAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HAa COCTOSIHUE TMPUPOJHONM U COIMAIBHOW CpEIbl;
MpUOOpETEHNE OTBITAa FKOJIOTO-HAMPABICHHON JEATEIHHOCTH,

XUMHUYECKH TPAMOTHOE TMOBEACHHE B MPOPECCHOHATHHON NEATETHbHOCTH U B OBITY MPHU
oOpallleHuu C XUMUYECKIMH BEIIeCTBAMU, MaTepUalaMy U TIPOIIECCAMU;

TOTOBHOCTB K TMPOJIOJDKCHHUIO 00pa30BaHUs U MOBBIIICHUS KBATU(UKAIIUU B U30paHHON
MpopECCUOHAIIBHONW JIEATETbHOCTH W OOBEKTUBHOE OCO3HAHHUE POJIM XUMHYECKHX
KOMIIETEHIINI B 3TOM;

YMEHHE HCTOJb30BaTh JOCTIHKCHHUS COBPEMEHHOW XMMHYECKOW HAYKH M XUMHUYECKUX
TEXHOJIOTHI JJIS MIOBBIIIIEHUSI COOCTBEHHOTO MHTEUICKTYaJIbHOTO PA3BUTHS B BEIOPAHHOM
npodeccnoHaNbHOM IeSATENbHOCTH;

¢ MeTanpeaIMETHbIX:

YMCHHUC CaMOCTOATCIIbHO OHNPCACIATh HOCIU ACATCIIBHOCTH W COCTABJIATH IIJIAHBI
ACATCIIBHOCTH; CaMOCTOATCIBHO OCYIICCTBIIATh, KOHTPOJHUPOBATH U KOPPCKTHPOBATH
ACATCIIBHOCTD, UCIIOJIB30BATh BCC BO3MOXKHBIC PECYPChI JJI JOCTHUKCHUA IMOCTAaBJICHHBIX
neiae u pcam3aniui IIJIAHOB JCATCIbHOCTH, BBI6I/IpaTL YCHCIIHBIC CTpaTeTuu B
Pa3IUYHBIX CUTYyallUusAX;

YMCHHUEC MTPOAYKTHUBHO O6H_IaTBC$I U B3aUMOACHCTBOBAThH B mponecce COBMECTHOI
ACATCIIBHOCTH, YYUTBIBATH MO3HULUN APYTUX YUYACTHUKOB ACATCIBHOCTH, 3(I)(beKTI/IBHO
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pasperatb KOH(PIUKTHI;

BIIQJICHUE HaBBIKAMHM II03HABATEJIbHOW, Yy4eOHO-MCCIIEIOBATEILCKOW M TMPOEKTHON
JESTEIIbHOCTH, HaBBIKAMH pa3pelicHHsl TpoOJieM; CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOATEJIbHOMY TOMCKY METOJIOB PEHICHHUS NPaKTUYECKUX 3a7ad, MNPUMEHEHUIO
Pa3IMYHBIX METO/I0B IMO3HAHMUS;

FOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHOM WH(OPMAIMOHHO-TIO3HABATEIHHOM
JEATeIbHOCTH, BJIQJCHHEC HABBIKAMH TIOJYYCHHS HE0oOXoauMoi HHPOpMAIUU U3
ClOBapel pa3HbIX THUIOB, YMEHHE OpPHUEHTHUPOBATHCS B PA3JIMUHBIX HMCTOYHUKAX
nH(popMaIy, KPUTUYECKH OLICHUBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO, TTOJIYyIaeMYO
U3 pa3JINYHbIX UCTOYHUKOB;

yYMEHHUE MCIO0JIb30BaTh CPe/ICTBA HH(DOPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHUN
(manee - WKT) B pemieHMHM KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPraHU3AIlMOHHBIX
3ama4 ¢ CcoOMoJeHNEeM TpPeOOBAaHHMM IPrOHOMHKH, TEXHHKH O€30MaCHOCTH, THUTHCHBI,
pecypcocOepeKeHusi, TMPaBOBBIX M ITHYECKUX HOPM, HOPM HMHGOPMAIIMOHHON
0€30I1aCHOCTH;

YMEHHE ONPEENIATh Ha3HauYeHNE U (PYHKIUU PA3IMYHBIX COLUATBHBIX HHCTUTYTOB;
YMEHHUE CaMOCTOSITEIbHO OLICHUBATh U IPUHUMATh PELICHUs, ONPEAEISAIOIINE CTPATErHI0
MOBEJECHUS, C YUETOM I'PaXKTAHCKUX U HPABCTBEHHBIX LIECHHOCTEH;

BIIQJICHUE SI3BIKOBBIMHM CPEJICTBAMH - YMEHHE SICHO, JIOTUYHO M TOYHO M3Jaratb CBOIO
TOYKY 3pPEHUSI, UCIIOJI30BAaTh a/ICKBATHHIE SI3BIKOBBIC CPE/ICTBA;

BIIQJICHUE HABBIKAMHU TI03HABATEJIbHON pe(dIeKCHH KaK OCO3HAHHMS COBEPIIACMbIX
JICMCTBUM M MBICIMTENIBHBIX MIPOLIECCOB, UX PE3YJbTaTOB M OCHOBAHHUH, I'PAHMI] CBOETO
3HAHUS WU HE3HAHUS, HOBBIX MTO3HABATEIbHbBIX 33/1a4 U CPEJCTB UX IOCTUKCHUS.

¢ IPpE€AMETHBIX:

c(hOpMUPOBAHHOCTh MPEJICTABIICHUNH O MECT€ XMMHH B COBPEMEHHOW HAYYHOU KapTHUHE
MHUpa; TOHHMMaHHWE POJM XUMHUU B (OPMUPOBAHHUU KpPyrozopa u (YHKIHOHAILHOM
TPAaMOTHOCTH YeJIOBEKa JJIs1 PEIICHUS IPAKTUYECKUX 3a]1a4;

BIIaJICHUE OCHOBOIIOJIATAIOIIMMH XUMHUYECKUMHU TOHSATUSMU, TEOPUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE TOJb30BAaHUE XUMHUYECKOH TEPMHUHOJIOTHEH U
CHUMBOJIUKOM;

BJIaJICHUE OCHOBHBIMH METOJAMH HAYYHOTO IIO3HAHUS, HCIOJb3yeMbIMU B XUMUHU:
HaOJIOZICHUE, OMUCaHue, U3MEPEHUE, IKCIIEPUMEHT; YMEHUEe o0pabaThiBaTh, OOBICHITH
pe3ynbTaThl MPOBEIEHHBIX OIMBITOB M JI€NaTh BBIBOJABI; TOTOBHOCTH U CIHOCOOHOCTH
MPUMEHSATHh METOIbI IO3HAHUS TIPU PEIICHUH MPAKTHYECKUX 3a7a4;

c(OpMUPOBAHHOCTh YMEHHS J1aBaTh KOIWYECTBEHHBIE OIICHKH M MPOBOAMUTH PACUETHI MO
XUMHUYECKUM (POpMyJIaM U YpaBHEHUSIM;

BJIQJICHWE TIPaBUJIAMU TEXHUKHA OE30MaCHOCTM TIPH WCIOJIB30BAHUN XUMHUYECKUX
BELIECTB;

chOpMUPOBAHHOCTh  COOCTBEHHOW TIO3WIIMM TIO OTHOIICHHIO K XHMHYECKOH
nH(OpMaIH, OJIy9aeMON U3 pa3HBIX UCTOYHUKOB;

JUTsE OOYYaIOIIMXCSl C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JIOPOBbsl (MIPU HAJIMYUH):
OBJIaJICHHE OCHOBHBIMU JOCTYIHBIMH METOJIaMUA HayYHOTO IMO3HAHUS;

JUISL CIIeNBIX U caaboBUAAIIMX oOydaromuxcs (MpU HaJIW4YWu): OBJIAJICHHE MpaBUIIaMU
3aMUCH  XUMHUYECKUX (OPMYJ C HCIOIb30BAHHEM PEIbe(PHO-TOYCHHOW CHCTEMBI
o0o3Hauenwuii JI. bpais.

c(hOPMHUPOBAHHOCTh CHCTEMBI 3HAHUH 00 OOMMX XUMHYECKHX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSIX;



c(hOpPMUPOBAHHOCTh YMEHUIN HCCIIEIOBATh CBONCTBA HEOPTaHUYECKUX U OPTaHHYECKUX
BEIIECTB, OOBSCHATh  3aKOHOMEPHOCTH  NPOTCKAaHHWS  XMUMHYECKHX  PEaKInH,
IMPOTHO3UPOBATH BO3BMOXKXHOCTb UX OCYHICCTBJICHUS,

BJIaJICHNEC YMCHUSMH BBIJIBHIaTh THUIOTE3bl HA OCHOBE 3HAHHH O COCTaBe, CTPOCHHH
BEIIECTBA W OCHOBHBIX XHMHYECKHX 3aKOHAX, IMPOBEPITh HMX OKCICPUMEHTAIBHO,
bopMyITUpYS LIENTb UCCIICIOBAHNUS;

BJIQJICHUE METOJaMH CaMOCTOSTEIILHOTO IJIAHUPOBAHHUS M TPOBEACHUS XUMHUYECKUX
OKCIEPUMEHTOB C COONIOJICHMEM TpaBui Oe30macHOi padoThl ¢ BEIIECTBAMU U
nabopaTopHBEIM 00O0pyIOBaHUEM; CPOPMUPOBAHHOCTH YMEHHU OMNHMCAHUS, aHAIN3A W
OLIEHKH JIOCTOBEPHOCTH IOJIYYEHHOT'O Pe3yJIbTaTa;

c(hOpMHUPOBAHHOCTh YMEHUI MPOTHO3UPOBAThH, AHAITU3UPOBATH U OICHUBATH C TIO3UIIHMA
HKOJIOTUYECKON  0Oe30MacHOCTH  MOCHEACTBUS  OBITOBOM M MPOU3BOACTBEHHOM
JesITeIbHOCTH YEJIOBEKa, CBI3aHHOM C IepepabOTKOM BEIIECTB.



3. TEMATHYECKHWM IVIAH U COJIEPXKAHUE PABOYE ITPOI'PAMMBI

JUCHHUIIJIMHBI «XUMMUS»
KosmnuyecTBo ayIMTOPHBIX Koncy
e HaumenoBaHue pa3jiesioB U Maxkcuma JacoB JbTAIl
I /;1 Tem/coep:;kanue yueOHOro JbHAs Bcero | Teoper. IIpakr. un/
MaTepuaJa Harpy3ka oO0yuenue | 3auatusi | Ilpom.
arT-sl
Pa3nes 1. OcHOBBI OpraHu4ecKoit 106 106 90 16 -
XUMHUH.
1 IlosiBeHue u pa3BuTHe 2 2 2
opranndeckor xumuu. [Ipeamer
OPraHNu4eCKON XUMHH.
2 | Teopus XMMHUYECKOTO CTPOCHUS 2 2 2
OpPraHMYECKUX BEIIECTB.
3 N3omepus u u3omepsl. 2 2 2
4 | Ilonsatne o (QYHKIMOHATBHOM 2 2 2
rpymre. [TpuHIMIBI
KIacCU(PUKALMU  OPTaHUYECKHX
COETUHEHUH.
5 | MexnyHapoaHas HOMEHKJIATypa 2 2 2
OpPraHMYECKUX BEIIECTB.
6 Knaccudukanus 1 0coOeHHOCTH 2 2 2
OpPraHWYECKHUX PEaKLUM.
7 | MexaHu3Mbl XUMHUYECKUX 2 2 2
peakuui. Hyxneopunst  u
JIEKTPOUIIBI.
8 | Ilpakmuueckan paooma Ne 1. 2 2 2
OKuCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKINH B
OpraHUYEeCKON XMMUH.
9 | Ankanbl. CTpoeHue, HU30MepHs, 2 2 2
HOMEHKJIATypa, TOMOJIOTHS.
10 | Ankanbl. CBOMCTBA, TIOJIyYECHHE, 2 2 2
IIPUMEHEHHUE.
11 | I{uxmoanKaHBI. 2 2 2
12 | Ankensl. CtpoeHue, HU30MeEpHs, 2 2 2
HOMEHKJIaTypa, CIIOCOOBI
MIOJIYYEHUS.
13 | AJKCHEL CBolicTBa, 2 2 2
MIPUMEHEHHUE.
14 | IlIpakmuueckaa paooma Ne 2. 2 2 2
[Tonyyenue sTuneHa U U3yyeHue
€ro CBOMCTB.
15 | AnkaaueHsl. Ctpoenue, 2 2 2
HOMEHKJIaTypa, U30MEpUsI,
MOJIyYEHHE.
16 | AnxagucHBI. CBolicTBa, 2 2 2
npuMmeHenue. Kayuyk. Pesuna.
17 | Ankussl. Crpoenue, 2 2 2

HOMCHKIJIATypa, U30MCPHI.
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Aunkunbl. CBOWCTBA, MOJyYCHUE,
MIPUMEHEHUE.

19 | HaxoxzaeHue  MOJICKYJISIPHOM
hopMyITBI OpraHUYeCcKOro
BELIECTBA IO €ro IUIOTHOCTU M
MaCCOBBIM JIOJISIM.

20 | benzon. Ctpoenue, mojiyueHue,
CBONCTBA.

21 | I'omomoru Oenzona. CtpoeHue,
CBOICTBA, MOJTy4YEHHUE.
OpueHTaIMOHHbBIC b dexTh
3aMECTHUTEIIEH.

22 | 'enetuueckass CBSI3b  MEXKIY
KJIACCaMHM YTJIEBOJIOPOIOB.

23 | Haxoxnenue MOJIEKYJIIPHOI
hopMyITBI OpraHUYeCcKOro
BelIeCTBa 1o MPOIYKTaM
CropaHusl.

24 | O000mmEeHne U CHUCTEMATH3ALUS
3HAHUU o TeMeE
«YTieBoaopoan".

25 | CoupTsl. Knaccudukanms,
HOMEHKJIATypa, HU30MEpH.
du3nyecKne CBONCTRA.

26 | Cruptel. CBOMCTBA, TIOJIyYCHHE,
MIPUMEHEHHE.

27 | denom.

28 | IlIpakmuueckaa paooma Ne 3.
CpoiicTBa  OZHOATOMHBIX U
MHOT'0aTOMHBIX CIIUPTOB,
(dbenomna.

29 | Anpnerugsl u KETOHBI.
Knaccudukanus,
HOMEHKJIaTypa, U30MepHs.

30 | Anpaeruas u KCTOHBI.
CoiicTBa, MOJIy4EeHHE,
MIPUMEHEHUE.

31 | Ilpakmuueckan paboma Ne 4.
XUMUYECKHUE CBOIICTBa
aJbJCTU]IOB.

32 | KapboHnoBsie KHUCJIOTBI
Crpoenue, KJ1accupuKanus,
HOMEHKJIaTypa, U30MepHs.

33 | [IpenenbHbie OJTHOOCHOBHBIE
KapOOHOBBIE KHCIIOTHI.

34 | Ilpakmuueckaa padoma Ne 5.
UccnenoBanue CBONCTB
KapOOHOBBIX KHCJIOT.

35 | HenpenenbHbie u

apOMaTHYECKHE KapOOHOBBIE
KHCJIOTBHI.




36 | Cnoxueie 3¢upsl. Crpoenue, 2 2 2
HOMEHKJIATYpa, n30Mepus,
CBOICTBA, MOJTy4YeHHUE,
MIPUMEHEHUE.

37 | Kupel. CTpoeHue, CBOWCTBA, 2 2 2
MOJTy4YeHueE, MIPUMEHEHUE.
Mbina.

38 | YrneBoasbl. Knaccudukanus. 2 2 2
Monocaxapubl. Jlucaxapuapl.

39 | YrneBoasbl. [Monucaxapupl. 2 2 2
[TonsiTne 00 HCKYCCTBEHHBIX
BOJIOKHAX.

40 | Ilpakmuueckan padoma Ne 6. 2 2 2
WNnentudukaius OpraHuYEcKuX
COCTUHEHUH.

Hmozo I cemecmp 80 80 68 12

41 | T'enernueckasi CBsSI3b  MEXIY 2 2 2
KJIaccaMu OpPraHMYECKHUX
COETMHEHUH.

42 | Pacuetsl MaccChl (oOnbeMma, 2 2 2
KOJIMYECTBa BELIECTBA)
MPOJYKTa pPEaKlHH, €CIH OJIHO
W3 BEIIECTB JaHO B BHJIE
pacTBopa C  ONpEICIICHHOMN
MAaCCOBOM JI0JIEH paCTBOPEHHOTO
BEIIECTBA.

43 | OGoOIIeHHEe W CUCTEMATH3AIIHS 2 2 2
3HAaHUU o TeMeE
«Kucnopoaconepxaiue
OpraHUYEeCKHE COCTUHEHUS».

44 | AMUHBI. Knaccudukanus, 2 2 2
HOMEHKJIATypa, nU30Mepus,
CBOWCTBA, MTOJIyYCHHE.

45 | Auunnn — MPEICTABUTEID 2 2 2
apOMaTUYECKNX aMUHOB.

46 | AMUHOKHCIOTHI. Cocras, 2 2 2
CTpOEHUE, HOMEHKJIATypa,
H30MEpUs.

47 | AMUHOKHCIIOTEL. CsBolicTBa, 2 2 2
MOJIy4YeHUE, MPUMEHEHHE.

48 | benku. CocTtaB, OMOJIOTHYECKHE 2 2 2
¢bynkuuu, crpoerne. CBoiicTaa.

49 | IIpakmuueckasa paboma Ne 7. 2 2 2
Uccnenosanue CBOICTB
AMHHOKHCJIOT, OEJIKOB.

50 | Azorconepxaiue 2 2 2
TeTEPOLUKINYECKIE
COCMHEHHS. Hyxnennossie
KHUCJIOTBI.

51 | BeicOKOMONEKYISIpHBIE 2 2 2
COCMHEHHS. OcCHOBHbBIE
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HOHSATHS, KJIacCH(pUKaIHsL.
CrpoeHue, CTpyKTypa, CBOWCTBa
MOJIMMEPOB. Kommo3urasie
MaTepHaIbl.

52

Bosokna. Knaccudukamms.
Crpoenue, CBOICTBA.
[Ipumenenune. CuHTETHUYECKHUE
IIJIEHKH.

53

Ilpakmuueckasa padooma Ne 8.
Pemenne 3KcriepuMEHTaIbHBIX
3azad Ha pacrno3HaBaHHe
OpPraHMYECKUX BEIIECTB.

Pazgen 2. Teopermyeckue OCHOBBI
XHMHH.

46

46

38

54

Ctpoenne aroma. KBaHTOBBIE
yucna. [IpuHIMD HauMeHbLIEH
SHEpruM,  MnpaBwio  XyHJa,
npuHuun [aynn.

55

ONeKTpoHHas  KOHQUrypamus
aToMa. OcHoBHOE u
BO30YXJIEHHOE COCTOSIHUE
atoma. BaJeHTHBIE 2JIEKTPOHBI.

56

Ilepuonuueckuit 3aKOH "
[Iepnonnueckas cucreMma
XUMHYECKHUX djaemeHToB [, .
Menpeneena.

57

DneKTpoHHas npupojaa
XHUMHYECKOU CBSI3H.
DNeKTPOOTPULIATETEHOCTb.
Tumnsl XUMHYECKOM CBS3H.

58

Kpucrannuueckue u amopgHbie
BemiecTBa.  Kpucrainmdeckue
pELIETKN. CoBpemeHHbIE
IIPENCTABICHUSI O  CTPOEHUU
BEIIECTB.

59

XUMUYECKHE pCaKknunu.
I'omorennsie u TCTCPOTrCHHBIC.

60

Ilpakmuueckaa padooma Ne 9.
CkopocTh  peakuum U €€
3aBHUCUMOCTh  OT  Pa3IUYHBIX
(hakTOpOB.

61

OHeprus aKTHBAIIHH.
KarammszaTtoper u  xaramus.
TennoBbie s dexTs
XUMHUYECKHUX PEaKIUN.

62

Pacuerst TemnoBoro sddekra
peaknuu.

63

ITlorate 00 DHTATBOUH WU
sHTporuu. OHeprus [ubbca.
3akoH ['ecca.

64

O6paTumMocThb peakuui.
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XHUMHUYECKOE paBHOBECHE.

65

JucnepcHsie CHUCTEMBI.
KomonHble CHCTEMBI.

66

Hctunubie pacTBOPHL.
PactBopenne  kak  ¢Qusuko-
XMMHYECKHI MPOoLeCC.

67

CriocoOsI BBIPAKCHUS
KOHIICHTpAlUU pacTBOpoB. Tutp
pacTBopa.

68

Peakuuun B pacTBopax
3EKTPOJIUTOB. HNonnoe
MPOU3BEJICHHUE BOJIBI.

69

Ilpakmuueckaa pavoma Ne 10.
Peakunu nonsoro ooMeHa.

70

Ilpakmuueckasa paboma Ne 11.
I'uaponus coneil.

71

OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC  PEAKIUH.
Knaccudukanmus. MeTto eI
3JIEKTPOHHOTO U DJIEKTPOHHO-
HOHHOTO0 Oaytanca.

72

Ilpakmuueckaa padoma Ne 12.
OKuCIUTENHHO-
BOCCTAaHOBUTEJIbHBIE  CBOICTBa
HEOPraHUYECKUX COCAMHECHUI.

73

T"ansBannueckuii JJIEMEHT.
XUMHUUYECKHUE WUCTOYHUKHA TOKA.
DNEeKTPOAHBIE TOTEHIUAIBI.

74

DNEeKTpoNn3  PacTBOPOB u
pacriaBoB CoOJeH.

75

Koppo3ust  mertamioB.  Bunbl
KOPpO3UH, CIOCOOBI  3allUTHI
METAJIJIOB OT KOPPO3HH.

76

O0001eHe U cucTeMaTu3alus
mo pasgeny «Teopernueckue
OCHOBBI XUMU.

Pa3nea 3. OcHOBBI HeOpraHM4ecKoM

XUMHH

40

40

20

20

77

Oo6mas XapaKTEePUCTUKA
anementoB [ — IIIA-rpymm.
Oxcupl, IEPOKCUBI, COIIH.

78

IIpakTnueckas padora Ne 13.
JKecTkoCcTh BOJBI U CIIOCOOEI €€
yCTpaHEHHSI.

79

Meramisl 1B — VIIB-rpynmer.
Ctpoenne aroma. CBONCTBa,
MI0JIy4Y€HUE, IPUMEHEHUE.

80

Meramsr IB — VIIB- rpynnsl.
Oxcuapl, THUOPOKCHUIBL, COJH.
KommiekcHble coequHenusl.

81

Ilpakmuueckasn padoma Ne 14.
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OKHUCIIUTEILHEIE CBOMCTBA
COJIEH XpOMa U Maprasua.

82

Ilpakmuueckaa pavoma Ne 15.
Pemenne 3KkcriepuMEHTaIbHBIX
3a/1a4 1o reme «MeTajuibDy.

Hmozo II cemecmp

84

84

66

18

83

Ob6mas XapaKTepUCTHKA
3JIEMEHTOB IVA-rpynns.
Hanoctpykrypel. CoenuHeHus
yriaeponua. CsolicTBa,
M0JIy4eHue, MPUMEHEHUE.

84

Oomas XapaKTepUCTHKA
3JIEMEHTOB IVA-rpynmsi.
KpemHuii u ero coeauHeHHs.
CaoiicTaa, HOJIy4€eHue,
IIPUMEHEHHUE.

85

Obmass xapakrepuctuka VA-
IPYIIBL. A3or u ero
COCJIMHECHHUS. CsoiicTBa,
MOJIyYCHUE, MPUMECHECHHE.

86

Obmass xapakrepuctuka VA-
rpymmnel.  @ochop m  ero
COCJIMHECHHUS. CsoiicTBa,
MOJTyYeHUE, MPUMECHECHHE.

87

Ilpakmuueckaa padoma Ne 16.
HccnenoBanue CBOICTB
COeTMHEHMH a30Ta B Gocdopa.

88

O6mass xapakrtepuctuka VIA-
rpynmnsl. Cepa U ee COeTUHEHUS.
CsoiicTBa, NOJTyYEeHHUE,
MIPUMEHEHHE.

89

Ilpakmuueckaa paooma Ne 17.
HccnenoBanue CBOMCTB
coeiMHeHUll cepwl (Cynb(aThl,
CyIb(QUTHL, CyTbQUIbI).

90

OOmas xapakrepuctuka VIIA-
rpynmbl. OCOOEHHOCTH XUMHUU
¢Topa. CoenuHEeHHs TaJOr€HOB.
CsoiicTBa, HOJTyYEeHHUeE,
IIPUMEHEHHUH.

91

Ilpakmuueckasa paboma Ne 18.
HccnenoBanue CBOWCTB
XJIOPUIO0B, OPOMHJIOB, HOAHJIOB.

92

Ilpakmuueckasn paooma Ne 19.
Pemenne OKCIICPUMCHTAJIBHBIX
3aja4 no Teme «Hemeramibny.

93

Ilpakmuueckasa paboma Ne 20.
WNnentudukarus
HEOPTaHNYECKUX COCTUHECHUH.

94

Pacyersl MaccoBOil 1 00BEMHOM
JIOJTN (macchl, o0bema)
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XHMHUYECKOIoO COCOHMHCHUSA B
CMECH.

95

Ilpakmuueckaa paooma Ne 21.
Pemenne 3KkcriepuMEHTaIbHBIX
3amay nmo Teme «leHeTHueckas
CBS3b MEXIY KJ1accaMu
HEOPraHUYECKUX COCAMHEHUI.

96

O06o0uieHre M CUCTEeMaTH3AIHS
3HaHUU 10 pasneny «OCHOBBI
HEOPraHUYECKON XUMUM»

Pa3nen 4. XuMus M :KU3Hb.

28

28

26

97

Hayunble Meroabl MO3HAHUS B
XUMHH. XUMHYCCKUH aHaJn3,
CHUHTE3, MOJICIIUPOBAHUE.

98

XuMust 1 310poBbe. JlekapcTsa,
(hepMeHTHI, BUTaMUHBI,
TOPMOHBI, MUHEPAJIbHBIE BOJIBI.

99

XUMUSI B MEJTULIMHE.

100

XuMus B HOBCGﬂHCBHOﬁ JKHN3HU.

101

XUMHUS U CENbCKOE X03AMCTBO.

102

XUMHST B MPOMBIIIICHHOCTH.
OO0mue  mpencTaBIeHUS O
MPOMBIIIUICHHBIX crocobax
MOJyYCHHUS BCILICCTB.
[TpoMblliuieHHAsS OpraHHYecKast
XUMHUSL.

N N N N

N N DN N

N N D N

103

UepHas U [IBETHAsI METAJLTyprHsl.
Crekio u CHJIMKATHAS
MTPOMBIIIJICHHOCTb.

104

Pacuetsr MacChl (oOnema,
KOJINYECTBA BEIIIECTBA)
MPOAYKTOB PEAKIUH, €CIH OIHO
U3 BEUIECTB JaHO B U30BITKE
(MMeeT mpumMecH).

105

Pacuerni MacCOBOM WIIN
00BEMHOI 0JIH BBIXOJIa
MPOAYKTa OT  TEOPETUYECKHU
BO3MOKHOTO.

106

Ilpakmuueckasn padoma Ne 22.
Xumust 51 SHEPTETHKA.
[Tpuponusie UCTOYHUKHU
YIJ1€BOAOPOIOB.

107

XHMHS B CTPOUTEIBCTBE.

108

Xumus u JKOJIOTHS.
XHAMHYECKOE 3arpsA3HEHUS
OKpYXKalollleW cpeapl U €ro
IIOCJICJCTBHSL.

109

Oxpana rugpocdepsl, MOYBHI,
atMocdepsl, Gyiopbl U payHbl OT
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XUMHUYECKOT0 3arpsi3HEHUSI.

110 | O6o0menre u cucTeMaTu3anus 2 2 2

110 pa3fieny «XUMHUS U )KU3HbY.

Hmozo 11l cemecmp 56 56 42 14 -
Koncynpranus 6 - - - 6
Ilpomesicymounas ammecmayus 6 - - - 6
(aK3aMeEH)
Bcero 232 220 176 44 6/6

OcBoeHHNe IUCHUIUIMHBI MOXET OBITh PEaJM30BAHO C MPUMEHEHUEM 3JIEKTPOHHOIO
O6yquH$I, JUCTaHIIMOHHBIX O6p3,30BaTeJIbHLIX TEXHOJIOTUM B COOTBETCTBUM ¢ IlojioskeHneM o
NPUMEHEHUN JJIEKTPOHHOTO OOYYEeHHs, JAUCTAHIIMOHHBIX 0Opa30BAaTENbHBIX TEXHOJOTMHA MpU
peanu3anuu 00pa30BaTEIbHBIX IPOrpaMMaM CpPEeAHEro Npo(ecCHOHANbHOrO 00pa30BaHMUS,
yTBepkKAEHHOrO npenaceaarenem yueHoro copera @I'bOY BO «YI'TVY».
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4. YCJIOBUA PEAJIM3ALINN PABOYEM ITPOI'PAMMBI JUCHUITIIUHBI
«XHUMUS»

4.1. TpeﬁoBaHnﬂ K MUHUMAJBbHOMY MaTC¢PUHAJTBbHO-TEXHUIECCKOMY o0ecrnevyeHuIo

Peanunzanus pabouell mporpaMMbl JUCHMIUIMHBI TpeOyeT Haauuusi y4eOHOro KaOMHeTa
XUMHUYECKHUX JAUCLUILINH; Ja00paTOPUU XUMHUHU.

OcHalleHHOCTh y4eOHOro KaOMHEeTa XMMHUYECKUX AMCLUIUIMH: IOCAJ0YHbIE MecTa s
oOyyaromuxcs, pabodee MeCTO IpernoiaBareis, MPOEKTOpP, CIPaBOYHBIC CTEHMbI, y4eOHO-
MeTOMYECKasi JOKYMEHTALIHS.

OcHaIIeHHOCTh  JTA0OPAaTOPUU  XUMHH: MOCaZi0YHble MecTa s OO0yJaroIuxcs,
BBITSDKHOM IIKad, mKad CTEKISHHBIA JUII XMMHUYECKOH IOCyAbl W JOKYMEHTOB, MOWKa,
nabopaTopHas Tocyaa, nmpoOupku, Oymara WHIAMKATOpHas, Oymara (prIbTpoBajbHAs, CITMYKH,
[lepuonuueckass cucremMa XUMHUYECKUX snementoB JI. WM. MenaeneeBa, Tabnuia
pPacTBOPUMOCTH, IITATUB Ul IMPOOUPOK, KOJUIEKLHUS BOJOKOH, KOJUIEKLHS IUIACTMACC, IUIMTKA
JJIEKTpUUECKasi, NpUOOp A H3ydyeHHUs CKOPOCTH peakLUH, BOJsSHas OaHs, IIUIIBI, HEPTb
ceipast, komutekuus «I[IpomgykTer HedrenepepaboTkm», Komekus «KaMeHHBIH —yroiby,
CTEKJIIHHBIC TMAJIOYKH, Ta300TBOAHAs TPYOKa CO CTEKJISIHHBIM HAaKOHEYHHKOM, Koyiba Bropia,
KOJIOBI KOHWYECKHE, IITATUB JIA00OPATOPHBINA, PEaKTUBBL: HAOOp MeTaiioB (5Kene30, MarHWid,
QIIOMUHUHM, TUHK), conu  (Cynb(arbl, HUTPATHI, KapOOHATHI, XJIOPHUIBI, OPOMHIBI, CYIb(HIIBI,
CynbQUTHI, HOAUBI, GochaThl, alleTaTsl, HIEPMaHIaHaT, TUXPOMAT), COUPT ITUIIOBBIH, pacTBOp
foJa, epeKnuch BOJIOPOJIa, KUCIOTHI (CepHast, a30THAs, COJIsIHAs!, YKCYCHAasl), OCHOBaHMs (1€104U
U HEpacTBOPUMbBIE OCHOBAHUS), OKCH/IbI, Y4€OHO — METOMUECKas JOKyMEHTalHs.

JILeH3nOHHOE MpOorpaMMHOE OOecreueHre: KOMIIBIOTEpHAs CIpaBOYHAs IPaBOBast
cucrema «Koncynprantllmocy.

4.2. UnpopmannoHHoe odecnieyeHne 00yueHnst

[lepeuenp pexoMeHyeMbIX yueOHBIX H3daHUM, VIHTepHEeT-pecypcoB, TOMOIHUTEIbHOM

JIUTEPATYPBI
OCHOBHbIE HCTOYHUKH:
. boromonoBa, M. B. Heopranmueckas xumus : ydeOHOoe mocobme / U. B.

boromonosa. — MockBa : UHOPA-M, 2021. — 336 c. : un. — (ITIPO®Uns). — ISBN 978-5-98281-
187-5. — Tekcr : anekTpoHHBIN. — Pexum nocryna: https://znanium.com/read?1d=398927

. Oprannyeckas xumus : npaktukym ans CIIO / cocraButenu T. A. Ponuna, FO. A.
I'yxens. — Caparos : [Ipodobpazosanue, 2021. — 67 ¢. — ISBN 978-5-4488-1141-8. — Tekcr :
ANIEKTPOHHBIA // DNeKTpoHHBIM pecypc 1udpoBoil  oOpazoBarensHOM cpeasl  CIIO

PROFoGpa3zoBanue : [caiiT]. - Pexum JIOCTyTA:
https://profspo. ru/webreader/web/v1ewer php?publicationld=books/105147
. [Tenuna, B. U. Opranunueckas xumus : ydeOHoe mocobme mis CIIO / B. WU.

[Tenuna, O. 0. AdanaceeBa, O. B. JlaBpertreBa. — Capatos : [Ipodo6pazoBanue, 2021. — 136
c. — ISBN 978-5-4488-1241-5. — TekcT : 2NMEKTPOHHBIN // DNEKTPOHHBIH pecypc HudpoBoit

oOpazoBarenbHoil cpeaslt CIIO PROFoOpa3zoBanme : [caiit]. — Pexum poctyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/106839
° BbpeitkoBa, A. J[. O6mas u Heopranmdeckas xumus : mpaktukym s CIIO / A. 1.

bpritkoBa. — Capatos : [Ipodobpaszosanue, 2020. — 124 c. — ISBN 978-5-4488-0687-2. — Tekcr

DIIEKTPOHHBIA // DJeKTpoHHBIA pecypc uudpoBoit obOpazoBarenbHoi cpeasl  CIIO
PROFob6pazoBanue : [caiit]. — pexum JOCTYyTIA:
https://profspo. ru/webreader/web/v1ewer php?publicationld=books/92126

16


https://znanium.com/read?id=398927
https://profspo.ru/webreader/web/viewer.php?publicationId=books/105147
https://profspo.ru/webreader/web/viewer.php?publicationId=books/106839
https://profspo.ru/webreader/web/viewer.php?publicationId=books/92126

° BonaeipeBa, O. . Xumus : 3amaunuk jmias CIIO / O. U. Bonupeipesa, O. II.
Kymmnapesa, I1. A. Ilonomapesa. — Capatos : [Ipocdo6pazoBanue, 2020. — 140 c. — ISBN 978-5-
4488-0595-0. — Tekct : 21MEeKTPOHHBIN // DIIEKTPOHHBIN pecypc HmU(PPOBO 00pa3oBaTeIHLHON
cpebl CIIO PROFo6pa3oBanue : [caiiT]. - Pexum JIOCTyNa:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/92199

. Jlynetiko, T. I'. Xumus : yueonuk piasa CIIO / T. I'. JIyneiiko, O. B. [a610, E. A.
PemernukoBa. — CapaTtoB, Mocksa : IIpodobpazoBanne, At [Ilu Ap Memua, 2020. — 308 c. —
ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. — TeKCT : 3JIEKTPOHHBIH // DIEKTPOHHBINA pecypc
nudposoit obpazoBarenbHOM cpenbl CIIO PROFo6pasoBanue : [caiit]. — Pexxum pocryna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/94217

° Hposnos, A. A. Xumus : yuebHoe mocodue mist CITIO / A. A. dpoznos, M. B.
Hpo3nosa. — CaparoB : Hayunas kuaura, 2019. — 317 c. — ISBN 978-5-9758-1900-0. — TekcT :
ANEKTPOHHBIN. Pexum JIOCTyTIA:
https://profspo. ru/webreader/web/v1ewer.php?pubhcatlonld—books/ 87083

J Xumus : yaeonoe nocodbue mis CIIO / cocraButenu I'. FO. Boctpukosa, E. A.
XopoxopauHa. — CapaTOB [Ipodobpazosanue, 2019. — 91 c¢. — ISBN 978-5-4488-0369-7. —
Tekcr SIEKTPOHHBIH. — Pexum JocTymna:
https://profspo. ru/webreader/web/v1ewer php?publicationld=books/87280

° Ackaposa, JI. X. Xumus : yae6Hoe nmocodbue mns CITIO / JI. X. Ackaposa ; 1oa
pemakmueit JI. A. baiikoBoil. — 2-e uszn. — Caparos, ExarepunOypr : IlpodoOpazoBanue,
VYpansckuii ¢peaepanbubiii yausepcuteT, 2019. — 79 ¢. — ISBN 978-5-4488-0382-6, 978-5-7996-
2917-5. — Texkct : 3JIEKTPOHHBIMN. — Pexum JOCTYyIIa:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87899

° Baiitaep, B. B. Xumus : ydge6noe nmocobue mis CIIO / B. B. Baiitaep ; mon
pemakiueit M. K. UBanoBa. — 2-e m3a. — CaparoB, ExarepunOypr : IlpodoOpazoBanue,
Ypanbsckuii penepanbubiii yauepcuret, 2019. — 90 c¢. — ISBN 978-5-4488-0386-4, 978-5-7996-
2916-8. — TekcT : 2NeKTPOHHBIN // DIEeKTpOHHBIN pecypc 1UbPOBOI 00pa30BaTEIBbHON CpEIbI
CIIO PROFoGpa3oBanue. — Pexum JocTymna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87900

JlonoTHUTeIbHbIE UCTOYHUKH:

) Xumus : yaebnoe mocodbme mrs CIIO / M. I'. Usanos, JI. A. baiikoBa, O. A.
HeBonmuna, M. A. Kocapesa ; non pemakuueit M. U. Kanunnuenko. — 2-e uzn. — Capatos,
ExarepunOypr : [IpodobpazoBanue, Ypanbckuii penepansueiii yausepcutet, 2019. — 106 c. —
ISBN 978-5-4488-0387-1, 978-5-7996-2918-2. — TeKcT : 27IeKTPOHHBIN // DIEKTPOHHBIN pecypc
nugpoBoit obpazoBatenbHOl cpenbl CIIO PROFo6OpaszoBanue : [caiiT]. — Pexxum moctyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87902

. I'yceBa, E. B. Xumus gms CIIO. B 2 wgactax. Y.1 : yueOHO-MeTOAMYECKOE
nocodbue / E. B. T'ycea, M. P. 3uranmmna, JI. WM. KymukoBa. — Kazanp : Kazanckuit
HallMOHAJIBHBIN HMCCIIeA0BaTEIbLCKUN TeXHOoMornueckuit ynuBepcurer, 2019. — 168 c. — ISBN

978-5-7882-2791-7, 978-5-7882-2792-4 (u.1). — TekcT : aNeKTpOHHBIN // DIEKTPOHHBII pecypc
ugpoBoit obpazoBatenbHoi cpenbl CIIO PROFo6pazoBanue : [caiiT]. — Pexxum moctyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/10961 1

. CrenanoBa, A. K. OOmas u Heopranmdeckas XuMmus. OpraHuyeckas XUMHUS :
METOAMYECKHE YKa3aHus K JJabopaTopHbIM paboram / Anekcanapa KoncrantunoBHa CrenanoBa
; YXTUHCKHMHM TOCYAapCTBEHHBIM TEXHUYECKUH YHUBEpCUTET, MHAYCTpHaNbHBIA WHCTUTYT
(cpenHero nmpogeccuoHanbHOTO 00pazoBaHus). - YXTa : M31-B0 YXTHHCKOTO rocyJapCTBEHHOTO
TexHu4deckoro yHusepcutera, 2019. — [lns cpeanero mpodeccrmoHambHOTO O00pa3oBaHUS. —
Tekct : amekTpoHHBIN : 0.11. — TekcT (BU3yasbHBIN) : HEMOCpeACTBEHHBIH. — Pexxum nocryma:
http://lib.ugtu.net/book/41340/
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https://profspo.ru/webreader/web/viewer.php?publicationId=books/109611
http://lib.ugtu.net/book/41340/

. CrenanoBa, A. K. Xumus. OO0mass u Heopranmdeckas xumusa. OpraHudeckas
XUMHUS  JUIsl  CHEHHaIbHOCTEH TEXHUYECKOro Mpouis : METOAWYECKHE YKa3aHui K
naboparopHeiM  paboram / Anekcanapa KoucrantmHoBHa CremaHoBa ; YXTHHCKUN
rOCyIapCTBEHHBIH TEXHUYECKUN yHUBEpCUTET, WHAyCTpHaNbHBI HMHCTUTYT (CpeaHEero
npodeccHoHabHOTO 00pa3oBaHus). — YxTa : M3A-BO VYXTHHCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTO YHUBepcuTeTa, 2021. — Jlnsa cpeanero nmpodeccruonanbHOro oopasopanus. — 0.11. —
DJNIeKTpOHHAasl TMporpaMma (BU3yasibHas). DJEKTPOHHBIE JIAHHBIE : BJICKTPOHHBIE. — Pexum
noctyna: http://lib.ugtu.net/book/41729/ 45 k3.
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5. XAPAKTEPUCTHUKA M KOHTPOJIb OCHOBHBIX BUJIOB YYEEHOI
AEATEJBHOCTH 110 JUCHUIIVIMHE «XUMUSA»

Conep:xanue XapakTepucTHKA OCHOBHBIX BH/I0B @opMBbI U METOBI
o0yueHmust JesITeJIbHOCTH 00y4aIoIIHXCs KOHTPOJIA ¥ OIleHKH
(HA YPOBHe Y4eOHBIX el CcTBHIi) pe3yJIbTATOB 00yUYeHH s
Baxneiimme YMeHue  aBath  ONpEAeNieHHe U | DkcnepmHas OyeHKa
XUMHUYCCKHE OTepUpoOBaTh CICAYIOUIUMH | npogedenis
TTOHSATHS XUMHYECKUMH TOHATUAMU:  BELECTBO, | 110 10 5icymounoil
XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa, ammecmayuu (sx3amen),
OTHOCHUTEJIbHBIE aTOMHas u
MOJICKYJISIpHAST MaccChl, WIOH, Oyenika NUCOMERRO20
QJUIOTPOINMsI, HM30TOIBI, XHMHYecKas | 9poca.
CBSI3b, 3JIEKTPOOTPHLATENBHOCTE, | Oyenka pe3yIbmamos
BAJICHTHOCTb,  CTENEHb  OKHUCICHUS, | mecmupo6anus.
MOJIb, MOJISIpHAas Macca, MOISIPHBIN | Oyepxa pesybmamos
o0beM ra3000pa3HbIX BEWECTB, | )\ yemuneckux paom:
petiectsa MOJICKYILIpHOTO 1 [IpakTrueckas pabora Ne 1.
HEMOJIEKYJISIPHOTO CTPOCHHS, | (y et o
PacTBOpbl, DJICKTPOIT | BoccranoBuTeNbHBIC peakiuu
HEDJICKTPOJIUT, DJEKTPONUTHYECKAS | S a—
ficcommarti, OKHCIHTELD 1 [IpakTrueckas pabora Ne 3.
BOCCTaHOBHUTEIb, OKHCIIeHHE M| o orsa OTHOATOMHEIX
BOCCTAHOBJICHHE, TEIUIOBOW 3dexT
. | MHOTOAQTOMHBIX CITUPTOB,
peaKIuu, CKOPOCTH XUMUYECKON (eHoma.
peaKtin, Karams, RUMITACCKOE [IpakTuueckas padora Ne 4.
paBHOBECHE,  YITEPOAHBIN  CKENCT, |y o o cBOHCTEA
(yHKIIMOHATBHAS TPYIINa, HW30MEpHs, A —
FOMOJIOTHA. [TpakTuueckas pabora Ne 9.
CkopocTh peakuuu H €€
3aBUCUMOCTh OT PAa3JIMYHBIX
(bakxTopoB.
[IpakTnueckast pabora Ne 12.
OKucauTenbHO-
BOCCTAaHOBHUTEIIbHBIC
CBOMCTBA  HEOPraHMYECKUX
COEIMHEHHIA.
[TpakTuyeckas padora Ne 14.
OkuciauTenbHBIE  CBOWMCTBA
COJIel XpoMa U Maprasiia.
OcHOBHBIE @OopMyIMpPOBaHHUE 3aKOHOB COXPAHEHUs | IKCnepmuas oyenKa
3aKOHBI XUMHH Macchbl BELECTB M [IOCTOSHCTBA COCTABA | npogedenis
BCIICCTB. NPOMEHCYMOUHO
YcTaHOBKAa — MPUYMHHO-CIIEACTBEHHOU
ammecmayuu (3K3amen).
CBS3M MEXKIY COJCp)KaHUEM ITHX
3aKOHOB W HAIllMCaHUEM XHWMHUYCCKHX Oyenxa NUCOMERRO20
dopmyn u ypaBHeHuWil. YcraHoBka | OMWPOCd.
SBOJIIOIIMOHHOMN cymuoctu | Oyenka pe3yibmamos
MEH/IETIEEBCKOM u COBpeMeHHOP'I mecmupoeaHusl.
(hopMyIHpOBOK MEePUOIUUECKOTO
3aKOHa J. n. Menneneena.
OObsicHeHHe  (DU3MUECKOTO  CMBICTA




CUMBOJIMKH TIEPHOJUYECKON TaOIHIIBI

XUMHYECKUX  JJIeMEHTOB /. .
MenneneeBa  (HOMEPOB  DJIEMEHTA,
nepuojia, TPyHIbl) U YCTaHOBKA

MIPUYUHHO-CIICICTBEHHON CBSI3U MEXKIY
CTPOEHHEM aToMa U 3aKOHOMEPHOCTSIMU
W3MEHEHUS CBONCTB 3JEMEHTOB U
o0pa3oBaHHBIX MMM  BEIIECTB B
Mepuoax u rpymmax.

XapakTepUCTUKA 3JIEMEHTOB MaJbIX M
0O0JIBIIUX MEPUOIOB MO UX TMOJOKEHHUIO
B Ilepmomunueckoir cucreme [I. U.
Menneneena.

OCHOBHEBIE
TeOpI/II/I XUMHNHU

YcranoBka  3aBHCHUMOCTH  CBOMCTB
XMMHYECKUX BEIIECTB OT CTPOCHUS
aTOMOB OOpa3yIOIUX HMX XUMHUYECKHX
9JIEMEHTOB. XapakTepucTuka
BOXHEHIITNX THUIOB XMMHUYECKHX CBSI3EH
M OTHOCHTEIILHOCTH 3TOM THIIOJIOTHH.
OObsACHEHHE 3aBUCUMOCTH CBONCTB
BEIIECTB OT MX COCTaBa U CTPOCHUS
KPUCTAJUIMYECKUX PEUIETOK.
@opMynHpOBKa OCHOBHBIX IOJOKEHUN
TEOpUHU ANEKTPOIUTUIECKON
JMCCOLMAllMM M XapaKTEepUCTHKA B
CBETE 3TOM TEOPUU CBOWCTB OCHOBHBIX
KJIaCCOB HEOPTaHUYECKUX COCTUHECHUH.

Oxcnepmuas OYeHKa
nposedeHus
NPOMENCYMOYHOU

ammecmayuu (3K3ameHn).

Oyenka NUCbMEHHO20
onpoca.

Oyenka pe3yibmamos
mecmupoeaHusl.

Oyenka pe3yibmamos
NPAKmMuyecKux pabom:

[IpakTuueckas padora Ne 3.
CBoiicTBa OJHOAaTOMHBIX U

@DopMyIMpPOBKA OCHOBHBIX MOJOKEHUI | MHOTOATOMHBIX CIINPTOB,
TEOPHH XUMHYECKOTO ctpoenus | (eHona.
OPraHM4EeCKHX COC/IMHCHHH, U | [Ipaktuyeckass pabora Ne 4.
XapaKTEPUCTHKA B CBETE 3TOH TEOPHMH | XpymmuuecKHe CBOLCTBA
CBOWCTB OCHOBHBIX L
OpPraHUYECKUX COeTUHEHUH. Ipaxtiueckas pabota Ne 5.
Hccnenosanue CBOICTB
KapOOHOBBIX KHUCIIOT.
[TpakTuyeckas pabora Ne 7.
HccnenoBanue CBOMCTB
aMHUHOKHCJIIOT, OEIKOB.
[TpakTnueckast padora Ne 10.
Peakmyun noHHoro ooMena.
Baxwueiimme XapakTepuCTHUKa COCTaBa, CTPOEHUS, | Dxcnepmuas oyeHka
BelIecTBa CBOWCTB, MOJNY4YeHUs] M TPUMEHEHHUS | ppogedenus
MaTepUalIbl BakHenmux Metamios (IA u IIA rpynm, npoMeACYMmounoii

ATFOMUHUS, JKeJIe3a) U UX COSAMHEHUH.
XapakTepucTuka CoCTaBa, CTPOEHUS,
CBOWCTB, TMOJy4YeHUS ¥ TPUMEHEHUS
BaxkHeimux HemerauioB (VIIA, VIA
rpymm, a Takke azora u  (docdopa,
yriaepoaa U KpeMHUs, BOJOPOJa) U HX

ammecmayuu (IK3aMeH).

Oyenxa NUCOMEHHO20
onpoca.

Oyenxa pe3yibmamos
Mmecmupo8aHus.
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COeMHEHMI. XapaKTepUCTHUKA COCTAaBa,
CTPOCHHS, CBOWCTB, TIONyYeHUS U
MPUMEHEHUSI ~ BaXXHEHIIMX  KJIacCOB
YIII€BOJIOPOIOB (ayikaHOB,
LUKJIOAIKAHOB,  QJIKCHOB,  AJIKMHOB,
apeHOB) W WX Hamboyee 3HAYUMBIX B
HapOJHOXO03SHCTBEHHOM I1aHe
MpECTaBUTENEN. AHanoruynas
XapaKTepUCTHKA BaXHEHIINX
MpPEICTAaBUTENICH  JIPYTUX  KJIAcCcOB
OpPraHMYECKUX COEIMHEHUI: MeTaHoja
W 3TaHOJIA, CIIOXKHBIX 3(PHUPOB, KUPOB,
MBUI, aNbAECTUI0B ((hopManbAETUIOB H
aleTanb/eru/ia), KETOHOB (ameToHa),
KapOOHOBBIX KHCJIOT (YkcycHOM
KHCIIOTBI, JJII €CTeCTBEHHO-HAYYHOTO
npoduns  mpenctaBuTeNed  APYTUX
KJIACCOB  KHUCJIOT), = MOHOCAaXapwJIOB
(TmroK03bI), AUcaxapusioB (caxapossl),
MOJIMCAXapHUIOB (kpaxmana u
[IEJUTIONIO3bI), AHWJIMHA, AMHHOKHCIIOT,
OeNKOoB, HCKYCCTBEHHBIX u
CUHTCTHUYECKUX BOJIOKOH, KaydyKoOB,
JIacTMacc.

Oyenxa pe3yibmamos
nNpaKmu4eckux paoom:

IIpakTnueckast padora Ne 2.
[Tonyuenue ATUJICHA u
M3Y4Y€HHE  €ro  CBOWCTB.
[IpakTrueckas pabora Ne 3.

CBoiicTBa OIHOATOMHBIX U

MHOT0aTOMHBIX CIIUPTOB,
denona.

IIpakTnueckast padora Ne 4.
XUMHUYECKHE CBOICTBa
aJIbJICTH/IOB.

[IpakTuueckas pabora Ne 5.
Hccnenosanue

KapOOHOBBIX KUCIOT.
[IpakTrueckas pabora Ne 7.
HccnenoBanue

CBOICTB

CBOICTB
aAMHUHOKHCJIIOT, OEIKOB.
[TpakTuyeckas padora Ne 12.
OKuCIUTENHHO-
BOCCTaHOBUTEIIHHBIE
CBOMCTBA  HEOPraHMYECKUX
COETUHEHUH.

[TpakTuueckast pabora Ne 14.
OkucIuTEnbHBIE  CBOWCTBA
COJIEM XpOMa U Maprasiia.
[IpakTnueckast pabora Ne 16.

HccnenoBanue CBOMCTB
COCIMHEHUI aszora u
docdopa.
[TpakTuyeckas padora Ne 17.
Uccnenosanue CBOWCTB
COEMHEHU N cepbl
(cymsdartsl, CYJIb(UTHI,
CyabGuIbI).
[IpakTnueckast pabora Ne 18.
HccnenoBanue CBOMCTB
XJIOPUJIOB, OpoMHUJIOB,
MOJINJIOB.

XHAMHYECKUI Ucnonb3oBanne B y4ueOHOU U | Dxcnepmmuas oyenKa

S3BIK npogeccuoHaTbHON ACSITENBHOCTH. | npogedenus

CUMBOJIMKA XUMUYECKUX TEPMUHOB U CHMBOJIMKH. npoMeNCYMmounol

Ha3Banue wu3ydeHHBIX BELIECTB I10
TPUBUAIBHON WJIM  MEXIYHAPOJIHOU
HOMEHKJIATYPE M OTPa)XXEHHUE COCTaBa
ITHUX COECTMHEHUN c IIOMOIIBIO

ammecmayuu (IK3aMeH).
Oyenxa NUCbMEHHO20

onpoca.
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XUMUYECKUX (HOPMYII.

OtpakeHME XMMHUYECKHX IPOLECCOB C
[IOMOIIBK)  YPAaBHEHUH  XMMHYECKHUX
peaKuuid.

Oyenxa pe3yibmamos
MecmupoB8aHus.

Oyenxa pe3yibmamos
NpaKmudeckux pabom:
[IpakTrueckas pabora Ne 1.
OKucauTenbHO-
BOCCTAHOBUTEJIbHbBIC PEAKLIUU
B OpraHMYECKON XUMUHU.
IIpakTnueckass padora Ne 2.
[Tonyuenue ATUJICHA u
W3yYECHHUE Er0 CBOMCTB.
IIpakTnueckast padora Ne 3.
CgoiicTBa OJHOATOMHBIX U

MHOT0aTOMHBIX CIIUPTOB,
¢dbeHomna.

[IpakTrueckas pabora Ne 4.
XuMuyeckue CBOIICTBa
aJbJICTUIOB.

[IpakTuueckast padora Ne 6.
Nnenrudukanus
OPraHNYeCKUX COCTUHECHUM.
[IpakTrueckas pabora Ne 7.
Hccnenosanue CBOMCTB
aMMHOKHCIIOT, OEJIKOB.
[TpakTuyeckas pabora Ne 8.
Pemenne
AKCIIEPUMEHTAJIbHBIX 337134
Ha pacrno3HaBaHHe
OpPraHMYECKUX BEIECTB.
[TpakTuyeckas pabora Ne 9.
CkopocTh peakuuu M ee
3aBHCHUMOCTb OT pPa3iIM4YHBIX
(bakTopoB.

[IpakTnueckast pabora Ne 10.
Peaknun wonHOro oOMeHa.
[IpakTnueckast pabora Ne 11.
I'mpponus comnent.
[TpakTuyeckas pabora Ne 12.
OxucanTenpHo-
BOCCTAaHOBUTEJIbHbBIE
CBOMCTBA  HEOPraHMUYECKUX
COCIMHECHU.

[IpakTnueckast pabora Ne 13.
JKecTKOCTh BOIBI U CIIOCOOBI
€€ YCTpaHEHHUSI.
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[TpakTuyeckas pabora Ne 14.
OxkuciuTenbHble  CBOMCTBA
COJIEM XpOMa U Mapraiia.
[TpakTuyeckas pabora Ne 15.
Pewmenue
AKCIIEPUMEHTAJIbHBIX

mo TeMe «MeTaib.

3a1a4

[TpakTrueckas pabora Ne 16.

Uccnenosanue CBOWCTB
COEMHEHUI azora u
docdopa.

[TpakTuyeckas padora Ne 17.
Uccnenosanue CBOMCTB
COETMHEHUI cepbl
(cynbdartsl, CyNb(MUTHI,
CyIbGUIbI).

[TpakTuueckast pabora Ne 18.
Uccnenosanue CBOWCTB
XJIOPUJIOB, OpOMUIOB,
HOAMIOB.

[TpakTuyeckas padora Ne 19.
Pemenne
AKCIIEPUMEHTAJIbHBIX 337134

no teme «Hemeramisy.
[TpakTrueckas padora Ne 20.
Nnentudukanus
HEOpPraHMYECKUX
COCIMHCHHM.

[IpakTnueckast pabora Ne 21.

Pemenue
HKCHEPUMEHTANbHBIX  3a/1a4
no Tteme «l'eHeTHueckas
CBSI3b  MEXIy  KJlaccaMu
HEOpPraHUYECKUX
COCIMHEHUIN.
XuMHUUecKue OOBpsicHEHHE CYIIHOCTH XHUMHYECKUX | DxcnepmHas oyeHka
peakuuu MPOIIECCOB. Kiaccupurauus | ppogedenus
XMMHMECKHX PEAKUUH 10 PASTHIHBIM | 111y vie0icymounoti
MpU3HAKaM:  YUCIYy W COCTaBy ammecmayuu (sx3amen).
NPOAYKTOB M PEAreHTOB, TEIUIOBOMY
addexry, HaIpaBJICHUIO, dbaze, Oyerixa NUCOMERROS0
HAJIMYUIO KaTalu3aTopa, W3MeHeHuro | OPocd.
CTereHell  OKWCIieHWs  dyeMeHToB, | Oyenka pe3yibmamos
00pa3yIoIIMX BEIIECTBA. Mecmupo8aHus.
YcraHOBKAa  MPH3HAKOB  OOIICTO  H | Oyenxa pesybmamos
PasIUMHOTO B THIONOMMN PEAKUUH IS | vy myueckux paGom:
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HEOpPraHWYeCKOM U OpraHUyYecKOMn
xumun. Krnaccudukamust Bemects u
MPOIIECCOB C TOYKH 3PCHUS OKUCIICHHSI-
BOCCTaHOBJICHHS. CocraBieHue
YpaBHEHUH peakiuid ¢  ITOMOUIBIO
MeTOo/a dIEKTPOHHOTO OaaHca.

OOBsicHEeHHe 3aBHCHUMOCTH CKOPOCTH

[TpakTrueckas pabora No 1.
OKHCIUTENBHO-
BOCCTAaHOBUTEJIbHbBIE PEAKLIUU
B OPraHUYECKON XHUMUU.
[IpakTrueckas pabora Ne 9.
CkopocTh peakuuu U ee
3aBHCHUMOCTh OT Pa3iIHYHBIX

XUMHUYECKON peakiuu U TIOJOXKeHUs | (haKTOpOB.
XUMHYECKOTO paBHOBECHS ot | [Ipaktuueckast pabora Ne 12.
pa3nUYHBIX (DaKTOPOB. OKuCIUTENHHO-
BOCCTaHOBUTEJIbHbBIE
CBOMCTBA  HEOPraHMYECKUX
COETUHEHUH.
XUMHYECKUU Brinosinenue XUMHYECKOro | Oyenka pe3yibmamos
SKCIEPUMEHT SKCIIEPUMEHTA B TIOJIHOM COOTBETCTBUH | ppaxmuueckux pabom:
C TIpaBUJIaMHu 0€30MaCHOCTH. IpakTuueckas pabora Ne 1.
HaGmonenue, Qukcanuss W ONUCaHHE OKMCIHTENLHO-

pe3yJIbTaToB
JKCIIEPUMEHTA.

IMPOBCACHHOI'O

BOCCTAHOBUTEJIBLHBIE PEAKIINN
B OpraHUYECKON XUMUHU.
[IpakTnueckast padora Ne 2.
[Tonyuenue  sTuUieHa U
W3YyYEHHUE €r0 CBOMCTB.
[IpakTrueckas pabora Ne 3.
CBoiicTBa OJHOATOMHBIX U
MHOT0aTOMHBIX CIIUPTOB,
denona.

[IpakTrueckas pabora Ne 4.

XUMHUYIEeCKHe CBOMCTBA
aJIbJACTHIOB.

[IpakTnueckast padora Ne 5.
Hccnenosanue CBOMCTB

KapOOHOBBIX KHCIOT.
[TpakTuyeckas padora Ne 6.
UNnentuduxanus
OpPraHUYeCKUX COCTUHEHUH.
[IpakTnueckast padora Ne 7.
Hccnenoanune CBOMCTB
aMHUHOKHCJIIOT, OEIKOB.
[TpakTuyeckas pabora Ne 8.
Pemenne
HKCHEPUMEHTAIbHBIX  3a/1a4
Ha pacrno3HaBaHHe
OpPraHUYECKUX BEIIECTB.
[IpakTnueckast padora Ne 9.
CkopocTh peakuuum U ee
3aBHCUMOCTh OT Pa3TUIHBIX
(baxTopoB.

[IpakTuueckast pabora Ne 10.
Peaxiiun noHHOTO OOMEHa.
[IpakTnueckast pabora Ne 11.
I'maponus cosen.
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[TpakTrueckas pabora Ne 12.
OKHCIUTENBHO-
BOCCTAaHOBUTEJIbHbBIE
CBOMCTBA  HEOPraHMYECKUX
COETUHEHUH.

[TpakTuyeckas padora Ne 13.
XKecTtkocTh BOABI U CHOCOOBI
€€ YCTpaHEHUS.
[IpakTrueckas pabora Ne 14.
OxkuciuTenbHble  CBOMCTBA
CoJIeil XpoMa U Maprasiia.
[TpakTuyeckas pabora Ne 15.
Pewmenue
IKCIIEPUMEHTAIBHBIX  3a/1a4
1o Teme «MeTabD.
[Tpaktuyeckas pabora Ne 16.

Uccnenosanue CBOIICTB
COEAMHEHHI azora u
docdopa.

[IpakTuueckast pabora Ne 17.
HccnenoBanue CBOWCTB
COETMHEHUI cepbl
(cynmbdaTsl, CyIb(UTHI,
CyIb(GUIbI).

[TpakTryeckas padora Ne 18.
Hccnenosanue CBOIICTB
XJIOPUJIOB, OpOMUIOB,
MOJIUJIOB.

[IpakTnueckast pabora Ne 19.
Pemenue
AKCIIEPUMEHTAJIbHBIX  3aja4
o teme «Hemeramiboy.
[IpakTnueckast padora Ne 20.
Wnentuduxamms
HEOPTraHUYECKHUX
COCJIMHECHUH.

[IpakTnueckast pabora Ne 21.
Pemenue
IKCIIEPUMEHTAJIbHBIX  3aja4
nmo Tteme «l'eHeTnueckas
CBA3b  MEXAYy  KilaccaMu
HEOPraHUYeCKUX
COCIMHEHUIN.

[TpakTuyeckas padora Ne 22.
Xumus 51 SHEPTETHKA.
[Ipupoausie HMCTOYHHUKHU
YTJI€BOJIOPOIOB.

XuUMHU4YeCKast
uHpopManus

[IpoBenenne caMoCTOATENBHOTO TOMCKA
XUMHUYECKON uHbopMauu c
HCII0JIb30BAHUEM pa3IMYHbIX
HMCTOYHUKOB (Hay4HO-TIOIYJISIPHBIX
W3JIaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX,

Dxcnepmuas OYeHKa
npogeoenus
NPOMENHCYMOUHOU
ammecmayuu (IK3aMen).
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pecypcoB UHTepHeta). Mcnons3oBanue
KOMITBIOTEPHBIX ~ TEXHOJOTWH st
00pabOTKM M Tepenadyd XHUMHYECKOU
nHpOpMaIMM W €€ TPEICTABICHUS B
pa3nuyHbIX (hopMax.

Oyenxa NUCOMEHHO20
onpoca.

Oyenxa pe3yibmamos
MecmupoB8aHus.

Oyenxa pe3yibmamos
NPaKmMuyecKux pabom:

[TpakTuyeckas padora Ne 22.

Xumust u SHEpreTUKa.
IIpuponusie HUCTOYHUKU
YIJ1€BOAOPOAOB.
Pacuetst 1o | YcTaHOBKa  3aBUCHUMOCTH  MEXIy | DkcnepmHas oyeHKa
XUMUYECKUM Ka4yeCTBCHHOH W KOJIMYECTBCHHOH | ppogedenus
bopmynam U | CTOPOHAMU XHMHUYECKHX OOBEKTOB H HpoMeACYMOUHOl
YpaBHEHUSIM nporneccoB. Pemenne pacyeTHbIX 3aaay ammecmayuu (sc3amen)
Mo  XUMHYECKUM  (dopMmyiIaM H Ouenxa nquMe;tyozo
YPaBHEHUSIM. Y
onpoca.
Oyenka pe3ynvmamos
Mecmupo8aHus.
[Ipopunbaoe  u | OOBsACHEHHE XUMHUYECKHX SIBJICHUH, | Dxcnepmuas OYeHKa
NPO(ECCHOHANIBHO | IPOMCXOJSLUINX B LPUPOJE, OBITY M HA | nposedenuis
3HaYNMOE IIPOU3BO/JICTBE. npoMeNcymounol
coJiepyKaHue Onpenenenue BO3MOXHOCTEH
ammecmayuu (3K3aMeH).
MPOTEKAHHMSI XUMHAYECKHX 0
. K
IIPEBpAILEHHUI B Pa3JINYHBIX YCIOBUSAX. Henka NUCOMERNOO
CoOmrosenne TpaBuil  3Kojoruyecku | 9pocad.
IPaMOTHOTO MOBEIEHUS B OKpysKatomen | Oyenka pes3ynbmamos
cpexe. mecmupo8aHusl.
Onenka BIIMSHUSA XUMHYECKOTO | Oyenka pesybmamos
3arps3HEHUS] OKpYXKaromeld cpenpl Ha npaxmuseckux pagom:
OpraHu3M 4YeJOBEKa U JPYTUe >KUBbIE Mpaxrideckas pabora No 1
opranu3mbl.  CoOnrofieHHE  MpaBHII OKHCIHTIEHO c
6e30macHOro oOpaleHuss C TOPIOYUMHU
BOCCTAHOBUTEJIbHBIE PEAKLIUU
" TOKCHYHBIMHU BEIIECTBAMH, .
6 6 B OPTaHUYECKOW XHMHHU.
1a00paTOPHBIM 000pyJIOBaHUEM. Mpaxriueckas pabora No 2
[TonrotoBka  pacTBOPOB  3aJaHHOMN MomvaeHme Y TIICHA - H
KOHIIEHTpalluh B  OBITY HM  Ha Y1 .
ITPOM3BOICTEE U3y4€HHE ero CBOMCTB.
P ' [IpakTnueckast padora Ne 3.
Kputnueckast olLeHKa JOCTOBEPHOCTH CBOMCTBA  ONHOATOMHBIX  H
XUMHYECKON uHpopmanuu,
. MHOTOATOMHBIX CIHPTOB,
MOCTYTAIOLIEH U3 Pa3HBIX UCTOYHUKOB. (eroma
[IpakTnueckast pabora Ne 4.
XUMHUYECKHUE CBOMCTBA
aITBJICTH/IOB.
[Tpaktuyeckas pabora Ne 5.
HccnenoBanue CBOMCTB

KapOOHOBBIX KUCIOT.
[IpakTnueckast pabora Ne 6.
Wnentuduxarms
OPraHNYeCKUX COCTMHEHUH.
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[Tpaktnueckas pabora Ne 7.
Uccnenosanue CBOWCTB
aMUHOKHCIIOT, OEJIKOB.
IIpakTnueckass padora Ne 8.
Pemenne
AKCIIEPUMEHTAJIHBIX  3aja4
Ha pacrno3HaBaHHe
OpraHUYEeCKUX BELIECTB.
[IpakTrueckas pabora Ne 9.
CkopocTh peakuuu U ee
3aBHCHUMOCTh OT Pa3iIHYHBIX
(hakTopoB.

[TpakTrueckas pabora Ne 10.
Peakuuu nonsoro oOMeHa.
[TpakTrueckas pabora Ne 11.
I'mpponus coment.
[TpakTuueckast pabora No 12.
OKHCIUTETHHO-
BOCCTAHOBUTEIIBHBIE
CBOMCTBA  HEOPraHMYECKUX
COCIMHEHU.

[TpakTuueckast pabora Ne 13.
’KecTkocTh BOJIBI M CITOCOOBI
€€ YCTpaHEHHUSI.
[TpakTuyeckas padora Ne 14.
OkuciuTenbHbIE  CBOWCTBA
COJIEM XpOMa U Mapraiia.
[TpakTuueckas padora Ne 15.
Pemenue
AKCIIEPUMEHTANIbHBIX  3aja4
o Teme «MeTtauibD.
[TpakTuyeckas padora Ne 16.

HccnenoBanue CBONCTB
COEMHEHU N azoTa u
docdopa.

[TpakTuueckas pabora Ne 17.
HccnenoBanue CBOMCTB
COEIMHEHU I cepbl
(cympdartsl, CYJIb(UTHI,
CYIb(UIBI).

[IpakTnueckast pabora Ne 18.
Hccnenosanue CBOIICTB
XJIOPUJIOB, OpOMUIOB,
MOJINJIOB.

[IpakTuueckast pabora Ne 19.
Pemenue
IKCIIEPUMEHTAIBHBIX  3aj7a4
o TeMe «HemeTamis.
[IpakTnueckast pabora Ne 20.
Wnentuduxamms
HEOPTaHHYECKUX
COCIUHEHMH.
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[TpakTrueckas pabora Ne 21.
Pemenue
JKCIIEPUMEHTANIBHBIX  3a]a4
no teme «l'eHeTnyeckas
CBA3b  MEXAYy  KjaccaMu
HEOPraHUYeCKUX
COCTUHEHUN Y.

[TpakTuyeckas pabora Ne 22.
Xumus u SHEpreTHKa.
IIpuponusie HUCTOYHUKU
YTJIEBOJIOPOJIOB.
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