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PACCMOTPEHO COI'TACOBAHO

Ha 3acenanuu [{K o0meodpa3oBaTenbHbIX, 3aMm. qupektopa no YMP
€CTECTBEHHOHAYYHBIX

Y TYMaHUTAPHBIX JTUCIUILIAH

[Tporpamma yueOHo¥ auctumuimasl OO/1.10 Xumus pa3paboTaHna B COOTBETCTBHH C NMPHUKA30M
MunucrepctBa o6pasoBanus u Hayku Poccuiickoit @enepanuu ot 17 mast 2012 roga Ne 413 «O6
YTBEpXKIEHHH (eAepaTbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEIHETO
obOmero  oOpa3oBaHMs(C M3MEHEHUSMU U  JOINOJHEHUSMH) M  3apPETUCTPUPOBAHHBIM
MunucteperBoM toctuiu Poccuiickoit ®@enepaunn 7 urons 2012 roga (Perucrpanuonnsiii Ne
24480), B COOTBETCTBHH C TpeOoBaHUSIMH (heiepaTbHOr0 rocyAapCcTBEHHOr0 00pa30BaTeIbHOTO
CTaHaapTa cpeaHero mnpodeccHoHaAIbHOTO oOpa3oBanus 1o coenmansHoctn  18.02.11
TexHo10rMsl NPOU3BOICTBA IHEPrOHACHIIICHHBIX MATEPHAJIOB W M3JEJIMH, YTBEPKIECHHOTO
npukazoM MunoOpHayku Poccum ot 27 okrsaops 2023 r. Ne 796 "OO yrBepkIeHHH
denepanbHOrO roCyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHIApTa CPEAHET0 MPO(heCcCHOHATHLHOTO
oOpazoBanus no cnenuagbHOCTH 18.02.11 TexHoJiorusi NPOU3BOACTBA IHEPrOHACHIIIEHHBIX
MaTtepuaioB u usaenui" (3apeructpupoano B Munrocte Poccun 28.11.2023 per. Ne 76129),
Ha ocHoBanuu [IpumepHoil pabouelt mnporpamMmsl 00IIE0O0PA30BATEIBHON  AMCIIUIUIMHBI
«Xumus» s npodeccruoHaNbHBIX 00pa30BaTeNbHBIX OpraHu3aluii, paspadoranHoit OI'OY
AIIO «UucTHTYyT pa3BuTHs MpodeccHoHaANBHOTO 00pa3oBaHus» (0a30BBIi ypOBEHb, BapuaHT 1)
(mpotokoia Nel3 ot 29.09.2022).

Opranuzanusa-pa3padoTyukK:
['ocynapcTBeHHOE OFOKETHOE TTPO(hEeCCHOHATTEHOE 00pa3oBaTeIbHOe YUpexkaeHne MOCKOBCKOM
obnactu «CeprueBo-Ilocaackuit KOIIeaK»




COJAEP)KAHHUE

. OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOTPAMMBI
YYEBHO# JUCHMUILINHBI

. CTPYKTYPA Ul COJIEPKAHUE YUYEBHOM
TACIHATITAHBI

. YCJIOBUSA PEAJIN3AIIMA YUYEBHOM JUCIATIIMHBI

. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCIHUATLTAHBI

. OOEHOYHBIE CPEJICTBA IJIA ITIPOBEJIEHUSA
MMPOMEXYTOYHOM ATTECTAIIMH IO JUCIHUATLIMHE



1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOM
JUCHUIIJIMHBI
«00y. 10 Xumus»

1.1. MecTO IUCHUNJIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl:

OobmeoOpa3oBaTenbHas JUCHUIUIMHA «XHUMHS» SABISETCS 00S3aTeIbHOM  YaCThIO
00111e00pa30BaTEIPHOrO MHUKJIA 00pa3oBaTebHOM MporpamMmbl B cootBeTcTBUM ¢ DI'OC CIIO
no crneruanbHocTH 18.02.11 TexHoyorus MpOW3BOJCTBA SHEPrOHACHIIICHHBIX MAaTEPHAIOB U
U3JENM.

1.2. lean u niiaHupyemMble pe3yabTAThl 0CBOCHHS AUCIHUIIMHBI:

1.2.1. esu AUCUMILIAHDBI

Coneprxanue mporpammbl 0011e00pa30BaTeIbHON JUCHUIUIMHBI « XUMHS» HAIpPaBICHO
Ha JIOCTH)KEHUE CIICAYIOIINX HeJIeH:

- (GopMUpOBaHHME CHCTEMbl XMMHMUYECKHUX 3HAHMM Kak BaKHEWIIEH COCTaBIsIOLICH
€CTECTBEHHO-HAyYHOM KapTHUHBI MHUpa, B OCHOBE KOTOPOM JIekKaT KIIOYEBbIE IOHATUSA,
dbyH1aMeHTalIbHbIE 3aKOHBI U TEOPUU XMMHUHU, OCBOCHUE SI3bIKAa HAYKH, YCBOCHHE U MOHUMAaHHE
CYIIHOCTU JOCTYIHBIX 00OOIIEHUI MUPOBO33PEHUECKOTO XapaKTepa, 03HaAKOMJICHHE C UCTOpUE
WX Pa3BUTHUA U CTAHOBJICHUS;

- (hopmupoBaHuE U pa3BUTHE MPEJCTABICHUNA O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JUIsl MPUOOpPETEHUS] YMEHUW OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M XWMHUYECKUX SIBICHUW, HMMEIOIIMX MECTO B TMPUPOJE, B MPAKTUYECKON U
MOBCEHEBHOM KU3HU;

- pa3BUTHE YMEHUH U CHOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAONIOJACHUEM U
00BSCHEHHEM XMMHUYECKOTO JKCIIEPHUMEHTA, COOI0IEHUEM MpaBHJl 0€30IMacHOr0 oOpalleHus ¢
BEILECTBAMH.

3apaumn:

1. chopMupoBaTh NOHUMAaHNE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKHX MPOLECCOB U
SABJICHUM B OKPYXKAIOILIEH Cpele, a TAaKKe HUX CBA3b C LEJOCTHOM HAyYHOM KapTUHOM MHUpa U
JIPYTUMHU €CTECTBEHHBIMU HayKaMH;

2. pa3BUTh YMEHHUS COCTaBIATH (POPMYJIBI HEOPTaHUYCCKHX W OPTaHWYECKUX BEIIECTB,
YpaBHEHHUS XUMHYECKHX peaKlHi, OOBSACHATh HMX CMBICI, HHTEPHPETUPOBATH DPE3YyIbTaThl
XUMHUYECKHUX IKCIIEPUMEHTOB,

3. chopmupoBaTH HABBIKK MPOBEIEHUS MPOCTEHIINX XUMUYECKUX IKCIIEPUMEHTAIbHBIX
UCCIIIOBaHUM ¢ COOJIOZCHHEM TMpaBuJl 0Oe30macHOro oOpalleHuss ¢ BeIeCcTBaMH U
1a00paTOPHBIM 000PYI0OBaHHUEM;

4. pa3BUTh yMEHUSA HaxXOJWUTh, AaHAIM3UPOBATH U HCIOJIB30BaTh HHQPOPMAILIUIO
XUMHYECKOTO XapakTepa M3 pa3audyHbIX WH(GOPMAIIMOHHBIX HCTOYHUKOB, BKJIOUYas y4EOHYIO
JTUTEPATypPy, HAyIHBIC MTyOJIUKAITUN U HHTEPHET-PECYPCHI;

5. cdopMupoBaTh yMEHHS MPOTHO3HPOBATH IOCIEACTBUS CBOCH MAESITENLHOCTH U
XUMHUYECKHX MPUPOJHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIECCOB, YUUTHIBAS BO3MOXKHBIC
HKOJIOTUYECKUE U COIIMAIbHBIE BO3ICUCTBUS;

6. cdopMmupoBaTh MOHUMAaHHE 3HAYUMOCTH JOCTIDKEHUN XUMUYECKOM HayKd U
TEXHOJIOTHI I Pa3BUTHS COIMAIBHOM W TMPOW3BOJICTBEHHOM Ccep ¢ YMEHHEM NPUBOIUTH
MIPUMEPHI 1704 MIPUMEHEHUS B Ppa3IUYHBIX chepax KU3HU.



1.2.2. Ilnanupyemble pe3yJibTaThbl 0CBOCHHS 001e00pa3oBaTe/bHOM JUCHUILTHHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHOBe

®roc coo
Kon n HAHMEHOBANME IInanupyeMble pe3yJbTaThbl OCBOECHHS THCIIHILTHHBI
(GopMHpYyeMBbIX KOMMIETEHIIHi Oo0mmue JucuunimHapHble
® TOTOBHOCTh K TPYOdy, OCO3HAHHE IIP6 01. chopmupoBaHHOCTH TPEACTABICHUN: O

OK 01. Boibupate cnocoOsbl
pemieHust  3afad  MpodecCHOHAIbHOM
JeSTeNbHOCTH IPUMEHHUTEIBHO K

Pa3JINIHBIM KOHTCKCTaM

LIEHHOCTH MacTepCTBa, TPYAOI00uE;

® TOTOBHOCTh K AaKTUBHOH JEATEILHOCTH
TEXHOJOTUYECKOW U COLMAIbHON HAaIPaBIEHHOCTH,
CIIOCOOHOCTh ~MHUIIMUPOBATh, IJIAHUPOBATH |
CaMOCTOSITENILHO BBITIOHATH TAKyIO JAEATEILHOCTD;

® UHTEpeC K pa3nyHbIM  cdepam
poheCCHOHATTLHON IeATEIEHOCTH.
dbopmynmpoBaTth "

aKTyaJIM3upoBaTh IpoOJieMy, paccMaTpuBaTh €€

® CaMOCTOSATCIBHO

BCECTOPOHHE;
® YCTaHABJIMBATh CYIICCTBEHHBIH MPH3HAK

WJIA OCHOBAHUS JUIS CPAaBHEHHMSI, KIACCU(PUKAIIMUA K

0000IIECHMS;

(N 13

3a1aBaTb napaMeTpLI 158 KpI/ITepI/II/I UX OJOCTUKCHUA,

® OIPCACIIATh JACATCIIBHOCTH,

[ ] BBIABJIATH 3aKOHOMECPHOCTHU n
IMPOTUBOPCUUA B paCCMATPUBACMBIX SBJICHUAX

® BHOCHTH KOPPEKTHBBI B JESATEIBHOCTD,
OLICHUBAaTh COOTBETCTBHUE PE3yJIbTAaTOB IETSM,
OILICHUBATh PUCKU TMOCIEICTBUN ACSITETLHOCTH.

0) 0a3oBbBIE HCCJIeI0BATEIbCKHE
JNelCcTBUSA:

XUMHUYECKON COCTaBIIAIOIIEN €CTECTBEHHOHAYYHOW KapTHHBI
MHUpPa, pOJM XUMHUM B II03HAaHUU SIBJICHUN NPUPOIBI, B
(GOpPMHPOBAHUU MBIIUIEHUS U KYJIbTYpPbI
(YHKIMOHAJIBHON IPaMOTHOCTH, HEOOXOAMMOM AJIsi perieHus
IIPAKTUYECKUX 3a7ad | 000CHOBAHHOTO

JUYHOCTH, €€
9KOJIOTUYECKH
OTHONICHHSI K CBOEMY 3JI0POBBIO M IPUPOIHOMN CpEIC;

IIP6 02. BmameHue CHCTEMOM  XUMHYECKHUX 3HAHMI,

KOTOpast BKJIIOYAET: OCHOBOIIOJIararolme MTOHSTHS
(XMMUYECKHUIl 3J€MEHT, aToM, JIEKTpOHHas 000J04YKa aToMma,
S-, p-, O-aMexTpoHHBIC OpOHMTATM aTOMOB, HMOH, MOJEKYJa,
BaJICHTHOCTbh, JJIEKTPOOTPHULATEIBLHOCTD, CTEIIEHb OKHCIICHUS,
XMUMHUYECKas CBA3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBII 00beM,
yIAepoaHbI CKeNleT, (YHKIMOHAJbHAS TpPYyMNa, paguKal,
U30MEpUsl, H30MEpbl, TOMOJIOTUYECKUH psil, TOMOJIOTH,
YIIE€BOAOPOABI, KUCIOPOA- M a30TCOAEPKAIINE COCIUHEHMS,
OMOJIOTMYECKH aKTUBHBIE (yrneBogpl,
CTPYKTypHOE
BBICOKOMOJIEKYJISIPHBIE KpHUCTAJIIINYECKAs]
XUMHUECKUX PEaKUMi (OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE, peakuuu
MOHHOTO OOMEHa), pacTBOp, DJEKTPOJIUTHI, HEIIEKTPOJIUTHI,

SJICKTPOJIUTHUYCCKAA

BEIIIECTBA KHPBI,

Oenku),  MOHOMEp,  TOJIUMEp, 3BEHO,

COEIMHEHMS,
pelieTKa,  THUIIbI
9K30-M  JHJOTEPMHUYECKHE,

Jucconuanusi, OKHCIIHUTCIIb,




° BJIAJIETh y4eOHO-
HCCIICIOBATEIILCKOH M TPOCKTHOM JESITEIbHOCTH,
HaBBIKaMU pa3perieHus mpooiem;

HaBbIKaMH

® BBIABJETH MNPUYUHHO-CJIICACTBCHHLIC

CBSA3M U aKTyaJM3UpOBaTh 3ajayy, BBIIBUIATbH
TUIOTE3y €€ PELIeHMs], HaXOAUTh apryMEHTbI s
JI0Ka3aTeNIbCTBA CBOUX YTBEP)KIEHUHM, 3a1aBaTh
rapamMeTpbl U KpUTEPUU PELLICHNUS;

® aHAIM3MUPOBATh IIOJyYCHHBIE B XOJ€
peuieHuss  3adadyd  pe3yJIbTaThl, KPUTUYECKU
OLIEHMBAaTh MX JOCTOBEPHOCTb, IPOTHO3UPOBATh
M3MEHEHUE B HOBBIX YCIIOBHUSX;

®  yMeTh

MEPCHOCUTDH 3HaHUuA B

[I0O3HABATEIbHYI0O M  IPAKTHYECKyl0  obsactu

KHU3HCACATCIIBHOCTH.

BOCCTaHOBUTEIb, CKOPOCTh XUMHUYECKON
XUMHUYECKOE paBHOBECHE), TEOPHUH U

CTPOCHHUA  OPraHHUYCCKHUX

peaKIum,
(Teopust

AM.
JUCCOLIMAITNH,

3aKOHBI
XUMHUYECKOTO BEILIECTB
Bbytneposa,

nepuoanueckuil 3akoH [[.1. Menneneesa, 3aKOH COXpaHEHHUs

TEOPUs  DIEKTPOIMTHUYECKOU

Macchbl), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUN SI3BIK XHUMHH,

(dakTOoNMOTUYECKHE  CBEIEHHUSA O  CBOMCTBax, COCTaBe,
MOJly4eHUH U 0OEe30IacHOM HCIHONB30BAaHUU Ba)KHEHIINUX
HEOPraHMYECKUX U OPraHMYecKHX BEIIECTB B OBITY U
MPAKTUYECKOU JISATSILHOCTH YEJIOBEKA;

nrPo 03.

XapaKTCPHBIC IIPU3HAKU W B3aMMOCBA3b U3YYCHHBIX HOHﬂTHﬁ,

c(OpPMUPOBAHHOCTh YMEHUUN BBIABIATH

MPUMEHATh COOTBETCTBYIOLIME TIOHATHS TIPU  OINKUCAHUU
CTPOCHMSI ¥ CBOWCTB HEOPraHUYECKUX U OPraHUYeCKHX
BEIIECTB W WX TMPEBPAIEHUN; BBISABIATh B3aUMOCBS3b
XUMHUYECKHX 3HAHUH C TOHATHAMH W TPEJICTABICHUSIMU
JIPYTUX €CTECTBEHHOHAYYHBIX MIPEAMETOB;

ITP6 04. chopMupOBaHHOCTh YMEHHI HCIONIH30BAThH
HAaMEHOBAHMSI XUMHUYECKUX COEIUHEHUU MEXIyHapOIHOIO
COI03a TEOPETUYECKOW U MPUKIATHON XUMHH M TPUBUAIHHBIC
Ha3BaHUs BAXKHEUIINX BEIIECTB (3TUJICH, alleTHIICH, TIIUIIEPHH,
dbenon, popmanbaerua, YKCycHasi KUCIOTa, TJIUIKH, YrapHbIN
ras, yrieKucCIbli Tra3, aMMHaK, TalieHas W3BECTh, HETalleHas
W3BECTh, NMUTHEBAsl COJa W JAPYTHX), COCTABIATH (HOPMYIIBI
HEOPraHMYECKUX U OPTaHMYECKHUX BEIIECTB, YpaBHEHUS
XUMHUYECKUX PEAKINH, OOBSICHATh MX CMBICI; MOJTBEPKIATh

XapaKTCPHBIC XUMHUYCCKUC CBOMCTBaA BCIICCTB




COOTBETCTBYIOIIUMH SKCIIEPUMEHTAMHU U 3aIIUCAMHU YPaBHEHUN
XUMUYECKUX PEAKIUH;

IIP6 0S5. chopMUpOBaHHOCTh YMEHUN yCTaHABIMBATH
MPUHAJICKHOCTD M3YUYECHHBIX HEOPraHUYECKUX u
OPraHMYECKHX BELIECTB K ONPEACIICHHBIM KJIacCaM U TpyIIam
COCIMHEHUM, XapaKTepU30BaTb HMX COCTaB M BaXHEUIIHNE
CBOWCTBAa;  ONpENENATh  BUAbl  XHMHYECKHX  CBS3€H
(xoBasleHTHAsl, UOHHAs, METaJNInYecKasi, BOJOPOJHAs), THUIIbI
KPUCTAIJIMYECKUX PEHIETOK BEIIECTB; KIAaCcCU(PUIMPOBATH
XUMUYECKUE PEaKLIUH;

IIP6 07. chopmMupOBaHHOCTH YMEHUH MPOBOAUTH
pacyeTbl XUMUYEeCKHM  (opMmyrnamM U

1o YPAaBHEHUSAM

XUMHNYECCKHUX peaKuHﬁ C HCIIOJIb30BaHUEM (1)I/IBI/I‘I€CKI/IX
BCJIIMYHMH, XapaKTCPHU3YIOIIMWX BCHICCTBA C KOJIMYECTBEHHOM
CTOpPOHBI: Macchl, oObeMa (HOpMalbHBIE YCJIOBUS) Ta30B,
KOJINYECTBA BEIIECTBA; MCIIOJIb30BAaTh CHCTEMHBIE XUMUYECKHE
3HAHUS A NPUHATHS PEHIeHUH B KOHKPETHBIX >KM3HEHHBIX

CUTyaluAax, CBA3aHHbIX C BECHICCTBAMU U UX ITPUMCHCHHUCM.

OK
COBpPEMEHHBIE

02.
CpeacTBa
aHaJlM3a U MHTEepIpeTauuu nHhopMalum

HUcnonn30BaTh
MMOMCKA,

n I/IH(l)OpMaIII/IOHHI)Ie TEXHOJIOTUN JJIsA
BBIIIOJIHCHUS 3aaad HpO(I)eCCHOHaHLHOﬁ
ACATCIIBHOCTHU

® C(l)OpMPIpOBaHHOCTB MHPOBO33pCHU,

COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO

pa3BUTUS HAyKHM U OOIIECTBEHHON MPaKTUKH,

KYJIBTYD,
CHOCO6CTBYIOHIGFO OCO3HAHHUK CBOCro Mecra B

OCHOBAHHOTO Ha Janore
MOJUKYJIBTYPHOM MHUPE;

®  COBEpIICHCTBOBAHUE  SI3BIKOBOM U
YUTATENILCKOM KYJIBTYPbI KaK CpeacTBa

B3aHMOJICHCTBUS MCXKAY JIIOJbMHU U TIO3HAHUA

ITPo 06.

IIO3HAaHUA BCUIECCTB N XHUMHUUYCCKUX SIBIICHHI (H&6J’II~O}1€HI/IG,

BJIaACHUC OCHOBHBIMU METOJAMH HAYUYHOI'O

U3MEpEeHHE, IKCIIEPUMEHT, MOJIETUPOBAHUE);
ImpPo 07.
pacueTsl

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOAUTH

0 XUMHUYECKMM (opMmyraaM U  ypaBHEHUSIM
XMMHUYECKHX peakUuil C HCIOJb30BaHUEM  (U3UYECKHX
BEIIMYUH, XapaKTEPU3YIOLIUX BEIIECTBA C KOJMYECTBEHHOU
CTOPOHBI: Macchl, 0oObeMa (HOpMalbHbIE YCIOBHUS) Ta30B,

KOJIMYECCTBA BCUICCTBA, MCIIOJIb30BaTh CUCTCMHBIC XUMHWYCCKHEC




MUpa.
° BJIQJIETh MOJTy4eHUs
nH(pOpMallUd W3 HCTOYHUKOB pa3HbIX THUIIOB,

HaBbIKaMH

CaMOCTOSATEIBHO OCYILIECTBJIATh IIOMCK, AaHAJM3,
CHCTEMAaTHU3aluI0 M UHTEPIPETALNI0 HH(OpMaIH
Pa3NIUYHBIX BUAOB U (POPM IPEIACTABICHHUS;

®  CO3/aBaTh

TEKCThI B Pa3JIMYHBIX

dbopMaTax ¢ ydeToM HazHayeHHUS HH(OpPMALUU U

HGHCBOﬁ ayJuToOpuH, BBI6I/Ipa$I ONTUMAJIbHYIO
(bOpMy MNPpEACTaBJICHUA U BU3YyaJIM3alluU;
® OLICHUBATb JAOCTOBCPHOCTD,

JETUTUMHOCTh HMH(OpMAIMH, €€ COOTBETCTBUE
IIPaBOBBIM U MOPaJIbHO-3TUYECKUM HOpMaM;

® BJAJECTh HAaBbIKAMM pACHO3HABaHUS U
3aIIUTHI uH(popMaluuy,

0€30MaCHOCTH JTUYHOCTH.

HH(pOpMaLIOHHON

3HAHUA N7 NPUHATHUSI PEUICHUH B KOHKPETHBIX KHU3HEHHBIX
CUTYalIUAX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;
IIP6 08. chopmMupoBaHHOCTh YMEHUH IJIAHUPOBATH U
BBITIOJIHATh ~ XUMHYECKUH  SKCHEPUMEHT  (MpeBpalieHus
OpraHWYEeCKUX BEIIECTB MPU HATPEBAHUH, MMOJTYUYEHUE ITUIICHA
M U3YYEHHUE €ro CBOMCTB, KAueCTBEHHbIC pEaKUUH Ha

QIBJETUIBI, KpaxMaJ, YKCYCHYIO KHUCIOTY; JEHaTypanus
I[BETHbIE pEaKUuu OEJIKOB;
IPOBOJUTh PEAKLIMU HMOHHOIO OOMEHa, OINpeNeNiTh Cpeay
BOJIHBIX PACTBOPOB, KAauyeCTBEHHbIE pEaKLMU Ha Cyibdar-,

Kap60HaT' U XJIOpHUA-aHWOHBI, HAa KATHOH aMMOHHA; PCHIATH

OEeNKOB TMpU  HArpeBaHHH,

AKCIIEpUMEHTANIbHBIE 3a7aur 1o TemaMm "Metamwiel" U

"Hemetainnbl") B COOTBETCTBUM C MpaBWIAMHU TEXHUKH
0e3omacHOCTH oOpamieHuu ¢

a00paTOPHBIM 00OPYJAOBAHUEM; TMPEACTABIATh PE3YIIbTATHI

npu BEUIECTBAMU U
XUMHUYECKOTO JKCIEpUMEHTa B (opMme 3amucH ypaBHEHUM
COOTBETCTBYIOIIUX peaKIUil ¥ (OpMyIHpPOBaTH BBIBOIBI Ha
OCHOBE ITHX PE3YJIbTaTOB;

ITP6 09. chopMUPOBaHHOCTH YMEHUS aHAIU3MPOBATH
UHPOpPMALIMIO, TOJy4yaeMyl0 M3  pa3HbIX
HMCTOYHHMKOB (CpeaCTB MaccoBoil nHpopmanuu, cetb MIHTEpHET
U Apyrue).

XUMUYECKYIO

OK 04.
B3alMOJEICTBOBATh U
KOJUIEKTHBE U KOMaH/E

S¢dexTuBHO

paboTtath

B

® TOTOBHOCTh  BECTH  COBMECTHYIO
JeITEIbHOCTh B HMHTEpEcax  TIPaXKIaHCKOTO
o01IecTBa;

° yMEHHUE B3aUMOJIENCTBOBATE c

CONMAJIbHBIMHU HHCTUTYTaMHU B COOTBCTCTBHU C UX

IIP6 08. chopmMupoBaHHOCTH YMEHUH TJIAHUPOBATH U
XUMHYECKHA  DKCIIEPUMEHT  (TpeBpalleHus
OpPTaHWYECKUX BEIECTB MPU HATPEBAHHUH, TIOTYUYCHHE ITHIICHA
U W3yuYeHHE €ero CBOICTB, KAaueCTBEHHBbIC pEaKIHH Ha
aJIbJICTHUIbI, JeHATypalus

BBIINIOJIHATD

KpaxMmajl, YKCYCHYIO KHUCIOTY;




(GYHKIMAMU M Ha3HAYEHUEM.
0) coBMecTHasI 1eATeJIbHOCTD.
° IIOHMMATh " UCII0JIb30BATh
[IpeuMyIlecTBa KOMaHAHOW W HWHIAUBUIYAJIBHOU
paboThI;
COBMECTHOM

[ J MMpUHHUMATh Ocin

JACATCIIBHOCTH, OpPraHu30BLIBATH u
KOOPAUHHUPOBATH HCﬁCTBHH II0 €€ OJOCTHIXCHHIO:

COCTaBJIATH I1JIaH ﬂeﬁCTBHﬁ, pacipeaciiiTb pojik C

y4e€TOM  MHEHUH  YYacTHHUKOB  OOCYXIaTb
pe3yJIbTaThl COBMECTHON PaOOTHI.
Osianenne YHHBepCaAJbHBIMU

peryJsiTUBHBIMHU AeHCTBUSMU:

r) NpUHATHE ce0sl M APYTUX JI0dei:

® [IPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX
JIIOJIeH TIPU aHAJIM3€ PE3yJIbTaTOB JEATEIbHOCTH;

® [IpU3HaBaTh CBOE MPABO U MPABO JIPYTUX
JIIOZICH Ha OIINOKH;

® pa3BHUBaTh CIOCOOHOCTH MTOHUMATh MHUP C
MO3UIIMH JIPYTOT0O YEJIOBEKa.

0enKoB IIpu Harp€BaHWM, 1LIBETHBIC PCaKIHUN 6eJ'IKOB;

IIPOBOAWUTE pPEAKIIMKM HOHHOI'O O6M€Ha, OIIPCACIIATE CpEay
BOAHBIX paCTBOPOB, KAYCCTBCHHBIC pPCAKIMKU Ha Cy.]'Ib(baT',
Kap60HaT- " XJIOpHUJ-aHUOHBI, HAa KaTHOH aMMOHUA; PCIIAThb

AKCIIEpUMEHTANIbHbIE 3a7aud 1o TemaM "Metasl" U
"Hemetainnbl") B COOTBETCTBUM C MpaBUIaMHM TEXHHUKH
Oe3omacHocTH  Tpu  OOpalleHWd ¢ BEHMECTBAMH U

J'Ia60paTOpHLIM O60py,I[OBaHI/IeM; MMPpEACTAaBIATL PE3YJIbTAThI
XUMHUYCCKOI'0 JSKCIICPHUMCHTA B (I)opMe 3aI1nucu ypaBHeHI/Iﬁ
COOTBECTCTBYHOLIUX peaKHI/Iﬁ n Q)OPMYHI/IpOBaTB BBIBOJbI Ha
OCHOBC 3TUX PE3YyJIbTATOB.

OK 07. CopelicTBOBaThH
COXPAaHEHUIO  OKPYXKAIOWIEH  Cpenpbl,
pecypcocOepeKeHHIO, MPUMEHSATH
3HaHUA 00 W3MEHEHHH  KIUMaTa,

MMPUHIUIIBI 6CpC)KJ'II/IBOTO MIpOU3BOJACTBA,

3¢ HeKTHBHO JIeCTBOBATH
Ype3BBIYAIHBIX CUTYAITHSIX

B

®  chOPMHUPOBAHHOCTh  3KOJOTUYECKOU
KYJBTYPHI,

9KOHOMHYECCKHNX

IIOHHUMAaHUEC BIIMSAHUA COOUaJIbHO-
IPOLIECCOB
NPUPOJTHONH W  COIMAJIBHON Cpelbl, OCO3HAHHE
r7100aJIbHOTO XapakTepa 3KOJOTHUECKUX MPoOIIeM;

® I[UIaHUPOBAaHUE U  OCYIIECTBIICHUE

JIEUCTBUI B OKPYXKAIOIIEH Cpelie HA OCHOBE 3HAHUS

Ha COCTOSIHHEC

ImPo  01.
XUMHYECKON COCTABJISIIOLIEH €CTECTBEHHOHAYYHON KapTUHBI

c(OpMUPOBAHHOCTh MPEACTABIECHUI: O

MHpa, POJM XHMHHM B TIO3HAHUU SIBICHUU MPUPOIBI, B

(GOpMHpPOBAHUM MBIIUIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOAUMOW ISl pelICHHS
MPAKTUYECKUX 9KOJIOTUYECKH  OOOCHOBAHHOI'O

OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U MPUPOJIHOM CpefIe;

3aJa4y H




ueneﬁ YCTOﬁqHBOFO Pa3BUTHA YCTIOBEUYCCTBA,

®  AKTMBHOE  HENpUATHE  JCHUCTBUU,
IIPUHOCALIMX BPeXl OKpYXKaroLleH cpene;

° yMEHHE IIPOrHO3UPOBATh
HEOJIaronpusATHbIE SKOJIOTUYECKHE MOCIEICTBUS
[IPEANPUHUMAEMBIX JEHCTBUN, IPEAOTBPALIATh UX.

B) padora ¢ undopmanmeii:

® HUCIIOJIB30BAaThb cpeacrBa
HH(bOpMaI_[I/IOHHLIX n KOMMYHHKAIITUOHHBIX
TEXHOJIOTHI B peICHUHA KOTHHUTHMBHBIX,

KOMMYHHKATUBHBIX U OpPraHU3ALMOHHBIX 3a7a4 C
coOoIeHeM TpeOOBAaHUI IPrOHOMHKH, TEXHHUKH

0€30MacHOCTH, THTUEHBI, PecypcocOepeKeHHs,

IIPpaBOBLIX u OTHYCCKHUX HODPM, HOpM

MH(}OPMALIMOHHON OE€30MaCHOCTH.

IIP6 10. chopmMupoOBaHHOCTh YMEHHH COOJIOIATH
MpaBUJia 3KOJOTUYECKH 1eJecO00pa3HOro MOBEACHUS B OBITY
U TPYAOBOM JEATEIBHOCTH B LEJISIX COXPAHEHUs CBOEro
30POBbSl M OKPY’KAIOLIEH IPUPOJHOM CpEIbl; YYUTHIBAThH
ONACHOCTb BO3JECHCTBUSI HA )KUBBIE OPTAHU3MbI OIPEEIIEHHBIX
BEUIECTB, IIOHUMAas  CMBbICI

1oKasareyisi  MpeleibHOU

JIOITYCTUMOW KOHUEHTPALIUH.

IIK 1.1. I[ToaroraBiauBath 000pya0BaHUE
U MaTepHaJIb

CdhopMupOBaHHOCTH €CTECTBCHHOHAYYHOTO
MHpOBOS?;pCHHfI U ITIOHUMAaHHUA B3aUMOCBSI3U MC)KI[y
COCTaBOM,

CTPOCHUECM, @HSHKO-XHMH‘IGCKI/IMI/I

CBOMCTBAaMH  KOMIIOHEHTOB  MUPOTEXHUYECKUX
cMeceid W TpeOOBaHMSAMH K UX TOATOTOBKE

(M3MENbYEHUI0, CMEILIEHUIO, CYIIKE)

3HaTh: KIaCCUPUKAIMIO U XUMHUYECKHE CBOMCTBA OCHOBHBIX
KOMIIOHEHTOB I[TUPOTEXHUUYECKUX COCTABOB: OKHUCIUTENEH
(HATpaThl, XJIOpaThl, NEpPXJOpaTbl, OKCUABI METAJUIOB) MU
roprouux (MarHui, aJOMUHHMA, cepa, Yriepon);
3aBHCHUMOCTbh CKOPOCTH FOPEHHS U YyBCTBUTEIBHOCTH COCTaBa

THTaH,

OT CTENEHH H3MeNIbYeHMs (IUCIEPCHOCTH) U OJHOPOIAHOCTH

CMEIICHHS ; TIOHSATHE «(JIETMaTU3aTopel» W WX pPOIb B
0€301acHOCTH OATOTOBKH MaTepHaIOB.

YMeTb: HA  OCHOBE XMMHUYECKOHM (OpPMYJIbl M CBOMCTB
NPOTHO3UPOBATh IIOBEJCHHUE BELIECTBA IPU MEXAaHUYECKOH
00paboTKe; OOBACHATH NPUHLMIIEI 1MOAOOpa 00OPYIOBaHUS

Al CMCHICHUS KOMIIOHCHTOB C YYETOM HX XUMHYECKOU
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AKTUBHOCTH (HEIOIMYCTUMOCTh MCKPEHHsS, KOHTAKT C BOJOW M
T.J.) .

Brnanerb: HaBbIKAMH HMJICHTU(HUKAIMKA ChIPbS 110 BHEITHUM
npu3HaKaM W CIOPABOYHBIM  JAHHBIM;,  XHUMHYECKOH
TEPMHUHOJIOTHEH /ISl YTCHHUSI TEXHOJIOTUYESCKON IOKYMEHTAIIUN

(peuenTyp, MacmopToB 6€30MACHOCTH).

K 1.4.
noJry(pabpuKaTel ¥ TOTOBYIO MPOAYKIIUIO

KonTtponmpoBate  ChIpbe,

CdopMupoBaHHOCTH HaBBIKOB

poBeeHUs GU3UKO-XMMHUYECKOTO  aHalu3a |
YMEHHE HWHTEPIPETHPOBATH €ro Pe3yJbTaThl IS
OLICHKA KaudecTBa,

KOMIIOHCHTOB

YUCTOTBI H
MUPOTCXHUYICCKUX
3aIaHHBbIM XapaKTCPUCTHKAM

COOTBETCTBUA
u3Jaenui

3HaTh: TEOPETUUECKHE METOJIOB
NPUMEHSEMbIX B KOHTPOJIE KadecTBa MUPOTEXHUYECKOMN
OPOAYKIHMH (TPaBUMETPHS, TUTPUMETPHUs) ANl ONpeAesieHUs
MacCOBOM JTOJIM OCHOBHOT'O BEIIECTBA ; METOJIbI OMpeeNieHuUs
IPaHyJIOMETPUYECKOTO

OCHOBBI aHaJlu3a,

BJIAYKHOCTH, COCTaBa,  HaJIUYMs
IIpUMECEH ; MOHATHUS "UyBCTBUTENIBHOCTh K yAapy M TPEHHIO"
KaK KpuTepuil 6e3onacHocTy noiaydadpukara .

YMeTh: IpOBOAUTh IPOCThIE KAYECTBEHHBIE pEAKIMM Ha
MOJJIMHHOCTh KOMIIOHEHTOB (HaIllpuMep, ONpelesieHue BHJa
OKHUCITUTENS WM METalljia); BBIIOIHATE PACYeThl 10 popMysaMm
JUIs TIPOBEPKH COOTBETCTBUS PELENTYpbl; aHaIU3HPOBATH
pe3yabTaThl MCIBITAHUI M Ji€1aTh BBIBOJBI O HPUTOIHOCTH
CBIPbSL.

Bnanetb: OCHOBHBIMU TpHEMaMHU padOThl ¢ JabOPaTOPHBIM
0o00opyZ0OBaHHEM [UIsl XMMHMYECKOTO aHaJIW3a; HaBbIKaMHU
0oTOOpa NPoO CHIPbS ¥ TOTOBOM MPOIYKIIMU B COOTBETCTBUU C

TpeOOBaHUSMU HOPMATUBHON JJOKYMEHTAIIUU

IIK 1.6. Bemonusats TpeOoBaHus
0€30MacHOCTH IPOU3BOJICTBA, OXPaHbI
TpYJa, SKOJIOTUU

CdopMHpPOBAHHOCTH IKO0JIOTHYECKOIr0
MBbIIILJICHHS, KYJbTYPBbI 0e30macHOCTH U
MOHUMAaHMUsI ~ XUMHUYECKMX OCHOB  OIACHOCTH

(Hoxcapo-, B3pPBIBOOIIACHOCTD, TOKCI/I‘{HOCTB) npu

3HaTh: KJacchl ONAcHOCTM  BEIIECTB, HCIIOJIB3YEMBIX B
IIPOU3BOJCTBE (OKHUCIUTENN, TOPIOUYUE METAUIbI, TOKCUYHBIE
KpacuTeNM, KaHIEpOreHbl) ;  (aKTOphl,  BIMAIOLIUE

YYBCTBUTCIIBHOCTL COCTABOB K BHCIIHUM BO3ACUCTBUIM

Ha
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pa60Te C MUPOTEXHUYECKMMHU COCTaBaMU

(TpeHue, ynap, CTaTHYECKOE OJJICKTPUYECTBO, HATrPEBaHMUE) ;
XUMUYECKHE OCHOBBI OOpa30BaHMs TOKCHYHBIX IPOIYKTOB
CrOpaHusi W TMPUHIMIBI YTUIW3AlMA TPOCPOYECHHOU WU
HEKOHJULMOHHOW MPOAYKIHH .

YMmeTh: k1accupuIupoBaTh ChIphe M OTXOABI MO CTEICHU
OIIaCHOCTHU Ha OCHOBE MacrnopToB 0e30MacHOCTH;
MPOTHO3MPOBATh BO3MOYKHBIE BpEIHBIC ITOCIEACTBHUS IIPHU
HApYIICHUH TEXHOJOTHH (BO3rOopaHHe, BBIICICHUE SITOBUTHIX
ra3oB); IPUMCHATh 3HAHHMS O CBOMCTBax BEIIECTB IS
0e30MacHOro XpaHeHUs, HEUTpaIu3aui U TyHIeHUs (KaKuMHU
CpEIICTBAMHU MOXKHO TYIIUTh Pa3HbIe METAIIJIBI U COCTaBBI).
Biaagernb: cucreMoil XMMHAYECKUX 3HAHUI, HEOOXOMUMBIX IS
OCO3HAHHOTO BBIIIOJIHEHUA HWHCTPYKIMH 1O OXpaHE TpyAa,
MokapHOW O€30MacHOCTH M TMPOMBIIUICHHOW CaHWUTapUU Ha
B3PBIBONIOKAPOOIACHBIX MTPOU3BOACTBAX
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2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIMHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOH padoThl

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM 1M CIHIIIHHbI 144
B T.4. B (popMe NPAKTHYECKOH MOATOTOBKH 34
BT. ..

TEOpETHYECKOe 00yUueHne 66
nabopaTtopHbIe pabOTHI 22
NPAaKTUYECKUE 3aHATHS 38
KypcoBasi pabota (IIpoeKT) -
Camocmosmenvhas paboma -
Koncyabranuu 10
[Ipome:xyTouHAasi aTTECTALMA 8
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2.2. TemaTn4eckuii IJIaH U COiepKaHue y4eOHOM AU CIMIIINHBI

B Ttom uncie B Konapl
dopme KOMIIEeTEeH Ui,
Oo0nem, NMPAKTHYECKOH | (POPMUPOBAHHIO
HaumeHoBanmue Copep:xaHue yueGHOro MaTepuaJia 1 ¢opMbl OPraHU3aLUHU JAesiTeJbHOCTH
pA3IEIOB 1 Tem oByuatomuxcs aKaJileMHYeCKUX | MOATOTOBKH KOTOPBIX
4acoB Crnoco0cTByeT
3J1eMEHT
NPOrpaMMsbl
1 2 3 4 5
1 cemecTp 68 -
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 10 - OK 01
Tema 1.1. Conep:xanue yueOHOro MaTepuaJia 8 - OK 02
CTtpoenue aTOMOB 1. CoBpeMeHHast MOIETh CTPOSHUS aToMa. DIIEKTPOHHAsi KOHQUTYpalys aToMa. 1 - OK 04
XUMHYECKHX 2. Knaccudukaipss XUMHYECKUX SJIEMEHTOB (s-, P-, d-ajeMenTsi). BaneHTHbIC 1 - OK 07
3JIEMEHTOB U 3JIEKTPOHBI. BaJIeHTHOCTB.
npupoaa 3.DneKTpoHHAas IPUPOAA XUMHUUECKON CBSI3U. DICKTPOOTPHLIATEILHOCTD. 1 - lIK 1.1
XHMHYECKOii CBSI3H 4. KoBaneHTHasi CBA3b, €€ Pa3HOBUJHOCTH U MEXaHU3MBI 00pa3oBaHUs 1 - IIK1.4
(0OMEHHBIN M IOHOPHO-aKLIENTOPHBIN). TIK 1.6.
5.Wonnas cBs3p. MeTtamnudeckas cBs3b. BogopoaHas cBsi3b. MexMOIeKyIIpHBIE 1 -
B3aNMOACUCTBUS.
6. M3orombl, OCHOBHOE W BO30YXKJIEHHOE COCTOSHHE aToMa, THOPHAN3AIHS 1 -
ATOMHBIX opOuTaseil.
7.IIpakmuueckoe 3anamue 1. Penienne npakTH4ecKrX 3aJaHUN HA COCTABJICHHUE
3JICKTPOHHO-rpaduueckux GopMy eMeHToB 1—4 neproioB. } j
8.IIpakmuueckoe 3anamue 2. Penienue NpakTHIECKUX 3aJJaHAN HA COCTABJICHUE
(dbopMyn IByXaTOMHBIX COSAMHEHHH (OKCHAOB, Cylb(UAOB, TUAPUAOB U T.IL.) H - -
JIPYTUX HEOPraHUYECKHUX COSMHEHUN OTIENbHBIX KIACCOB.
Conep:xanue yueOHOro MaTrepuaja 2 -
9. llepnoanueckas cucreMa xuMuieckux snementos .M. Menneneena.
Tema 1.2. Dusnyeckuil CMBICT HepnonnquFOFO 3akoHa /.. MeHneneena.
Meprommaeckmii 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHX 3JIEMEHTOB, 00pa3yeMbIX 1 -
HUMU NIPOCTBIX U CJIOXKHBIX BEIICCTB B COOTBETCTBHUU C IOJIOKECHUEM XUMUYCCKOT'O
3aKOH U TadJanua N
ssemenTa B [lepuoanueckoii cucreme.
JA.A. MenneneeBa
10. MupoBo33peHueckoe 1 HayyHoe 3Hauenue llepuoanueckoro 3akona ..
Menneneena. [Iporaosst JI.1. MenaeneeBa. OTKPBITHE HOBBIX XUMHUIECKUX 1 -

3JICMCHTOB.
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Pa3nes 2. XuMu4ecKHe peaKkuu

14

Tema 2.1.Tunsl
XUMHYECKHX
peaxumii

Cojaepsxanue yueOHOr0 MaTepuaJia

11. Knaccuduxaryst xumudeckux peakiuil. CocTaBiieHne ypaBHEHAN peaKkIni
COCIMHEHMsI, PAa3JI0KEHHs], 3aMellleHHs], OOMEeHa.

12. ypaBHCHI/IH OKHCJICHMA-BOoCccTaHOBICHUs. CTeneHb okuciieHus. OKHCIUTEIb
N BOCCTAHOBHUTCIIb.

13. OkuCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B IPUPOJIE,
MIPOU3BOICTBEHHBIX MPOIECCaX U KUZHECATEIHLHOCTH OPTaHU3MOB.

14. OKUCANTEIHLHO-BOCCTAHOBUTEILHBIH MOTCHI AT CPEAbI.

15. Ilpakmuueckoe 3auamue 3. Pacuer maccel (00beM, KOJIMUECTBO BEIICCTBA)
MPOAYKTa PEaKINH, €CITH OAHO M3 BEIIECTB JaHO B BHJIE PacTBOpPA C
ONPEAEIEHHON MacCOBOM JJ0JIE paCTBOPEHHOr'0 BEUIECTBA.

16. IIpakmuueckoe 3auamue 4. Pacyet macchl (00beM, KOJTUYECTBO BELICCTBA)
MPOIYKTA PEAKIIUH, ECITU OJTHO U3 BEIECTB JaHO B BUJE PACTBOPA C
ONpeIeJICHHON MacCOBOM JI0JIe paCTBOPEHHOI'O BEIIECTBA.

17. Ilpakmuueckoe 3anamue 5. YpaBHEHHUS OKHCIICHUS-BOCCTAHOBJICHUSI.
Crenens okucnenus. OKUCIUTENb U BOCCTAHOBUTENb. OKHCIUTENBHO-
BOCCTaHOBHUTEJBHBIE PEAKIMU B IPUPOJIE, TPON3BOJICTBEHHBIX IpOLIeccaxX U
KU3HEJIESTEIbHOCTH OPTraHU3MOB.

18. IIpakmuueckoe 3anamue 6. OKUCITUTEILHO-BOCCTAHOBUTEIBHBIN MOTSHITHAT
cpenbl. CoCTaBiieHHE U YPAaBHUBAHHE OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
PEeaKIHii METOI0M JICKTPOHHOTO Oananca. THITHYHBIE HEOPTaHHYECKUE
OKHCJIUTEJIN H BOCCTAHOBUTEINU. DJIIEKTPOJIH3 PACTBOPOB M PACILIABOB COJICH.

Tema 2.2.
DJIEKTPOTUTHYECKAS
JUCCOLMALUA U
HOHHBII 00MeH

Conep:xaHue yueOHOro MaTepuaJa

19. Teopusi 37eKTPONUTHIECKOHN nrcconuanui. Peaknmy noHHOTO 0OMEHa.

20. CocraBieHue peakunii FOHHOTo 0OMEHa IyTeM COCTABIICHHS UX MOJHBIX U
COKpAILICHHBIX HOHHBIX YPaBHEHMIA.

21. T'uaponu3 coneil. 3HaUeHUE THAPOIN3a B OMOIOTHYECKUX OOMEHHBIX
nporeccax.

22. IlpumMeHeHue ruapoIin3a B IPOMBIIITICHHOCTH.

23. Jlabopamopnas padoma 1. JlaboparopHas pabora «Peakiuu ruiposusay.
Hccnenoanue cpeasl pacTBOPOB COJIEH, 00pa30BaHHBIX CHUIBHBIMU U CIIA0BIMHU
MPOTOJUTAMH, ¥ X PEaKIMi ¢ pacTBOPAMH IIEJIOYU B KapOOHATA HATPHSI.

24. Jlabopamopnasa paboma 2. CocTaBieHue peakluil THIPOIN3a CONEH.

Pa3nen 3. CTpoeHue 1 cBOIiCTBA HEOPraHMYeCKHUX BelleCTB

Tema 3.1.
Knaccudgukanus,

Conep:xaHue yueOHOro MaTepuaJa

25. Ilpeamer HeOpraHMUECKOW XUMHH. B3aUMOCBSI3b HEOPTaHUYECKUX BEIECTB.
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HOMEHKJIATYpa u
cTpoeHune
HEOPraHuYecKUux
BeleCTB

26. KIIaCCI/I(l)I/IKaLII/I}I HCOPraHM4YCCKUX BCIICCTB. HpOCTBIe 1 CJIOKHBIC BEIICCTBA.

27. Kitaccubukaiys HEOpraHuuecKux BerecTs. IIpocThie U CI0XKHBIE BEIIECTRA.
OCHOBHBIE KJIACCHI CII0KHBIX BEMIECTB (OKCHIBI, TUAPOKCUIBI, KICIOTHI, COIH).

28. HOMGHKJ’IaTypa 1 Ha3BaHUC HECOPTaHUUCCKHUX BCHICCTB UCXOJAA U3 UX
XUMHYSCKOM (pOpMan)I WM COCTaBJICHHE XUMHUYECKOM Q)OpMyHLI nucxons U3
Ha3BaHMU BCIICCTBA 110 MCH(ﬂYHapOﬂHOﬁ NN TpPIBPIaJ'IBHOfI HOMCHKJIATypE.

29. Ilpakmuueckoe 3anamue 7. PelieHue 3a1a4 Ha pacueT MacCOBOM 0JIU
(Macchl) XUMHYECKOTO JIeMEeHTa (COeTMHEHHs]) B MOJIEKYJIe (CMecH).

30. Ipakmuueckoe 3anamue 8. Pemienne 3a1a4 Ha pacyeT MacCOBOM JOJH
(Macchl) XMMHUYECKOTO 3JIeMEHTa (COSTUHEHUS) B MOJIEKYJIe (CMECH).

Tema 3.2. ®Pu3zuko-
XUMHYECKHE
CBOMCTBA
HEOPraHu4ecKuX
BeEIEeCTB

Conep:xaHue yueOHOT0 MaTepHaJa

31. XuMunueckue cBOMCTBA OCHOBHBIX KJIACCOB HEOpraHu4YECKUX BEIIECTB
(oKCcHI0B, THAPOKCHJIOB, KHCIIOT, COJIEH U JIp.).

32. Xumuueckre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIECTB
(OKCHAOB, THAPOKCHUIOB, KUCIIOT, COJICH | IIp.).

33. XuMmunueckue cBOMCTBAa OCHOBHBIX KJIACCOB HEOpraHu4YeCKUX BEIIECTB
(oKcH10B, THAPOKCHIOB, KHCIIOT, COJIEH U JIp.).

34. Xumuueckre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIECTB
(OKCHAOB, THAPOKCHUIOB, KUCIIOT, COJICH | IIp.).

35. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB IMPOCTHIX BEIIECTB, BOJIOPOIHBIX
COEJIMHEHHNM, BBICIINX OKCUJIOB M THJIPOKCHJIOB.

36. 3aKOHOMepHOCTI/I B UI3MCHEHUH CBOMCTB MMPOCTBIX BEUICCTB, BOAOPOJHBIX
COCHHHGHHﬁ, BBICHINX OKCUAOB U TUAPOKCHUIOB.

37. 3akOHOMEPHOCTH B M3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX
COEJIMHEHU, BBICIIMX OKCUJIOB M THJIPOKCHJIOB.

38. 3aKOHOMepHOCTI/I B UI3MCHECHUHU CBOMCTB IMMPOCTBIX BEUICCTB, BOAOPOAHBIX
COCHHHGHHﬁ, BBICHINX OKCUAOB U THAPOKCHUAOB.

39. IIpakmuueckoe 3anamue 9. CocraBiieHre ypaBHEHU XUMUYECKUX PEAKIIU
C y4aCTHUEM TPOCTHIX U CIOKHBIX HEOPraHMYECKUX BELIECTB: OKCHIOB METAILIOB,
HEMETAUIOB M aM()OTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX KHCIIOT, OCHOBAHHUN
aM(OTEepHBIX THAPOKCHJIOB, HEOPTAHUYIECKUX COJIEH, XapaKTEPU3YIOIINX X
CBOMCTBA.

40. Ilpakmuueckoe 3anamue 10. CoctaBnenne ypaBHEHHH XUMHUUECKUX
peaxkuuii ¢ yuacTHEM IIPOCTHIX U CIOXKHBIX HEOPTaHNYECKUX BEIIECTB: OKCUIOB
METaJIJIOB, HEMETAJUIOB ¥ aM()OTEPHBIX 3JIEMEHTOB; HEOPTaHMYECKHUX KHCIIOT,
OCHOBaHUi 1 aM(OTEPHBIX THAPOKCH]IOB, HEOPTAHUYECKUX COJIEH,
XapaKTEepPU3YIOIIUX UX CBOMCTBA.

Tema 3.3.

Conep:xaHue yueOHOro MaTepuaJia
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IIpounsBoacTBoO
HEOPraHuYecKUuX
BelllecTB. 3HaUeHHue U
NpHMeHeHue B ObITY
U Ha NPOU3BOICTBE

41. OOmue mpencTaBieHHS O MPOMBIIIICHHBIX CcHoco0ax MOIYYCHHUS
XMMHUYECKHX BEIIECTB (Ha NpUMEpe IMPOU3BOACTBA AMMHUAKa, CEPHON KHCIIOTHI).

42. YepHas W 1BeTHas MeTautyprus. [IpakTndeckoe NMPUMEHEHHE 3JIEKTPONIH3a
JUISL HOJTYYEHUS HIEIOYHBIX, MET0YHO3EMENbHBIX METAJJIOB M aJTFOMUHHSIL.

43. CTeKI0 1 CUINKaTHAas IMPOMBIIIICHHOCTD.

44. TIpobiemMa 0TX0/I0B M MOOOYHBIX MTPOAYKTOB.

Pa3znen 4. CTpoeHue U CBOMCTBA OPraHUYEeCKHUX BellleCTB

Tema 4.1.
Kaaccnpuxanus,
CTPOeHHe U
HOMEHKJIATypa
OpPraHnYecKux
BelllecTB

Conep:xaHue yueOHOro MaTepuaJia

45, HpCIIMCT OpFaHquCKOﬁ XUMHH. B3auMOCBS3b HCEOPraHNYCCKUX 1
OpraHMYCCKHUX BEOICCTB.

46. OCHOBHBIC TIOJIOKEHUS TCOPHH XUMHUYECKOTO CTPOSHUS OPTaHUYECKUX
coenuaeHnii A.M. byTiepoBa. YriepoaHslid CKEJIET OPraHNIeCKOU MOJICKYJIBI.

47. MonexkymsipHble B CTPYKTypHBIE (pa3BepHYThIE, COKpPAILICHHBIE) XUMHYECKHE
(hOopMyITBL

48. 3aBUCHMOCTb CBOICTB BEIIECTB OT XMMHUYECKOI'O CTPOCHHSI MOJIEKY L.
W3omepus u u3oMepsl (CTpYKTypHas,reoMeTpuieckas (Iic-TpaHC-U30Mepusi).

49. Tlonsitne o pyHKIHOHATBHOU rpymme. [IpuHIuIb KiaccuuKanum
OpraHUYEeCKUX COCIUHEHUM.

50. MexayHapoaHasi HOMEHKJIATYpa U MPUHIUIIBI HOMEHKIATYPbl OPraHUYECKUX
COEIUHEHUH.

51. pakmuueckoe 3anamue 11. HomeHknaTypa opraHMuecKiX coeTnHEHUI
OT/ICNIbHBIX KJIACCOB (HACHIICHHbIC, HCHACBIIIICHHBIC U APOMATHUCCKUE
YTIIEBOJIOPO/IbI, CIIUPTHI, PEHOIIBI, allbICTHIbI, KETOHbI, KAPOOHOBBIC KHCIOTHI U

Aap.)

52. lpakmuueckoe 3anamue 12. HomeHknaTypa opraHMueCcKiX coeTMHEHNI
OT/ICNTbHBIX KJIACCOB (HACHIICHHbIC, HCHACBIIIICHHBIC U APOMATHYCCKHUE
YTIIEBOIOPO/IbI, CIIUPTHI, PEHOIIBI, allbICTHIbI, KETOHBI, KAPOOHOBBIC KHCIOTHI U

Aap.)

Tema 4.2. CBoiicTBa
OpPraHuYecKux
coeTMHEHMI

Coaepxanue yueOHOr0 MaTepuaJia

53. ®u3nKO-XUMHYECKUE CBOMCTBA OPraHMYECKUX COCTMHEHUH OTEIBHBIX
KJIacCcOB (0COOCHHOCTH KIIaCCU(UKAIIMK M HOMEHKIIATYphl BHYTPH KJIacca;

TOMOJIOTHUYECKHH psiy] M 001mast popmMyiia; nu3oMepusi; Gu3nveckrue cBOMCTBa;
XMMHYECKHE CBOMCTBA; CIIOCOOBI MOMYUYCHHUS): MPEAeIbHbIE YIIEBOI0POIBL.

54. T'opeHue MeTaHa Kak OJWH U3 OCHOBHBIX HICTOYHUKOB TEIJIa B
MPOMBIIIUIEHHOCTH U ObITY. CBOKCTBA IPUPOAHBIX YTIEBOJOPO/IOB, HAXOXKICHUE
B IIPUPOJIE U IPUMEHEHHUE ANKAHOB, HENPEICIIbHBIE U APOMATHUECKUE
YIIJIEBOJOPOABL.

55. HOJII/IMepI/I3aI_II/I$I 9THUJICHA KaK OCHOBHOC HAIIPABJICHUEC €0 NUCIIOJIb30BAHM.
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56. I'openue aneTuiieHa Kak ICTOYHHUK BRICOKOTEMIIEPATYPHOTO TUTAMEHU JIIS
CBapKH M PE3KH METAJUIOB; KHCIOPOACOAEpIKAIINe COeNNHEHHS (CITUPTHI U

npocTeie 3pupsl, HEHOBI, aNbAETUABI U KETOHBI, KAPOOHOBBIE KUCIOTHI M UX !
TIPOU3BOAHBIE).
57. [lpakTryeckoe MpUMEHEHUE STHIICHTIIMKOIS, TTUIEPHHA, (eHoma. 1
[Ipumenenue GopManpaerusia, aueTalbIeTuaa, YKCyCHONW KHUCIIOTHL.
58. MbL1a KaK COJIM BBICIIHX KapOOHOBBIX KUCJIOT. MOFOIIIME CBOMCTBA MbLIA. 1
59. lIpakmuueckoe 3anamue 13. Pemienue nenodex npeBpamiceHui Ha
TEeHETHYECKYIO CBSI3b MEXK/Iy KJIaCCaMU OPraHUYeCKUX COSAMHEHHH C
COCTaBJIICHHEM Ha3BaHUN OPraHUYECKUX COEAVHEHUH 110 TPUBUAIBHOMN HIIN i
MEXKIYHApOIHON CHCTEMaTHYECKOH HOMEHKIIATYpe.
60. IIpakxmuueckoe 3auamue 14. PerieHne pacueTHBIX 3a/1a4 [0 ypaBHEHUSIM
peaKkuuii C yyacTHEM OPraHHYECKUX BEILECTB. ]
Tema 4.3. Cojep:xaHue y4eOHOr0 MaTepuasa 8
Oprananyeckue 61. buooprannueckue coequuenus. [Ipumenenue u 6uomoruyeckas poib 1
BellecTBa B yraeBo1oB. OKHCIIeHHE YII€BOJ0B — MCTOUHUK YHEPIHHU KUBBIX OPraHU3MOB.
JKU3HEAeATeIbHOCTH | 62. O0nacTy NpUMEHEHUS] aMUHOKUCIIOT. [IpeBparueHus 6eIKoB MUK B 1
yeJI0BeKa. OpraHusMe.
IIpousBoacTBO U 63. buonoruueckue GpyHkuun 6enkos. buonornyeckue GyHKIUM KUPOB. Poib 1
NPpUMCHCHUE OpraHUYeCcKOl XUMHH B PELICHUH MTPo0JIeM NHIIeBOH 0€30MacHOCTH.
OPraHUIEeCKHUX 64. HyknenHoBBIE KHCIOTBI: cOCTaB U cTpoeHue. CTpoeHne HyKJICOTUAOB.
BEIIECTB B CocraB nykienHoBbix kucnot (JJHK, PHK). Ponbs HykJIeHHOBBIX KHCIIOT B 1
NMPOMBIIIEHHOCTH JKU3HEIEATEIbHOCTH OPraHu3MOB.
65. I[Tpon3BOJCTBO OPraHUYECKUX BEIIECTB: TPOU3BOJICTBO METAHOIA, 1
nepepaboTka HeTH.
66. IlonuaTHIEH KaK KPYITHOTOHHAKHBIN MPOAYKT XUMUYECKOTO ITPOU3BO/CTBA. 1
IIpumenenue sTwiieHa. 1Ipou3BoJICTBO M NPUMEHEHHE KayyyKa U PE3UHBIL.
67. CUHTeTHYECKHE U UCKYCCTBEHHBIC BOJIOKHA, X CTPOCHHE, CBOMCTRA.
[IpakTHueckoe UCTIONIb30BaHNe BOIOKOH. CHHTETHUYECKHE TUICHKH: U30JILUS IS 1
NPOBOJOB, MEMOpAaHBI JUIs ONIPECHEHUS BObI, 3aLIUTHBIC TUICHKH IS
aBTOMOOMIIEH, TUIACTBIPH, XUPYPTUIECKHUE MOBSI3KH.
68. HoBble TeXHOJIOTHHU NANBHEHINIETO COBEPIICHCTBOBAHUS MTOJIMMEPHBIX
MaTepHuajoB. Posb opraHnyeckoil XUMHUU B peLICHUH TPOOJIEM SHEPreTHIecKon 1
6e3OHaCHOCTI/I, B pa3BUTUM MCIUIUHBI, CO3IaHNU HOBBIX MAaT€pHajioB, HOBbIX
HNCTOYHUKOB OHCPTHUHU (aHBTepHaTI/IBHBIC UCTOYHUKH 3HepI‘I/II/I).
Bcero yacoB 3a cemecTp, H3 HUX 68
TeopeTrnueckue 3aHATHS 52
IIpakTHYecKue 3aHATHS 16
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2 cemecTp 58

Paznen 5. Kunernueckue u TepMoOAUHAMHYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSA XUMHUYECKUX 6 OK 01
peakuuii OK 02
Tema 5.1. Conep:xaHue yueOHOro MaTepuaJia 4 OK 04
Kunernueckue 69. Xumndeckue peakiuu. Knaccudukanus XuMU4eckux peakuuit: mo hazoBomy
3aKOHOMEPHOCTH cocTaBy (TOMOTE€HHBIE U T€TePOTEHHBIE), IT0 HCITOJIF30BAHUIO KaTalln3aTopa 1 OK 07
NMPOTEeKAHMS (KaTaTHTHIECKHE ¥ HeKATATUTHYCCKHE). IIK 1.1
XUMHYEeCKHX 70. CKOpOCTh peakiiy, e 3aBUCHMOCTh OT Pa3IMYHbIX (aKTOPOB: MPUPOIBI TIK 1.4
peakuui pearupyonyx BenecTB, KOHICHTPAH PearnpyIoiX BEIeCTB, TEMIIEPATyPhI TIK 1.6.

(rmpaBmiio Baut-T'odda), mromaam peakiimOHHON MTOBEPXHOCTH, HATHIHUS 1

KaTanu3aTopa. Ponb kaTanu3aTopoB B IPpUPOAE U MIPOMBIIIJICHHOM

IPOM3BOICTBE.

71. Jlabopamopnasn padoma 3. JlabopatopHas pabota «OnpenencHre

3aBUCHMOCTH CKOPOCTH PEAKIINH OT KOHIISHTPAIH PEarupyIOIIHX BEIIECTBY. i

72. Jlabopamopnasn padoma 4. JlabopatopHas pabota «OnpeaeneHue

3aBUCHMOCTH CKOPOCTH PEaKIIMH OT KOHIIEHTPAIUH PEarupyroIIX BEIECTBY. ]
Tema 5.2. Conep:xaHue yueOHOro MaTepuaJia 2 OK 01
Tepmonunammuueckue | 73. Illpakmuueckoe 3anamue 15. Penienue nienovek npeBpanicHni Ha OK 02
3aKOHOMEPHOCTH TEHETHYECKYIO CBA3b MEHKLY KIACCaAMU OPraHMIeCKHX COCAUHEHMI ¢ ) OK 04
NMpPOTCKaHUA COCTAaBJICHUEM Ha3BaHUM OPTaHUYCCKUX COCAUHCHUU 110 TPUBUAJIBHOU UJIA
XUMHYECKHX MEXIYHAPOTHOW CHCTEeMaTHIeCKOH HOMEHKJIIAType. OK 07
peaxuuii. 74. Ilpakmuueckoe 3anamue 16. Penienre pacyeTHBIX 3a7]a4 110 ypaBHEHUSIM IIK 1.1
PaBHoOBecue peaKuuii ¢ y4aCTUEM OPTraHUYECKUX BEILIECTB. _ JIK 14
XUMHYECKHX
peakimii 1IK 1.6.
Paznen 6. lucnepcHbie CHCTEMBI 6 OK 01
Tema 6.1. Coaepixanue y4e0HOro MaTepuaia 4 OK 02
JucnepcHbie 75. JucnepcHsle cucteMbl. Komonaapie cucteMbl. ICTHHHBIE PacTBOPHI. 1 OK 04
cucTeMbl M pakTopel | PacTBopeHue Kak (HPM3MKO-XMMHUYECKUH mporecc. PacTBopsl.
UX YCTOHYMBOCTH 76. CriocoObl IPUTOTOBIIEHHSI pacTBOPOB. PacTBopuMocTs. MaccoBast 1omst OK 07

PacTBOPEHHOTO BelecTra. IIpeieIbHO JOMYCTHMbIE KOHIIEHTPAIMH ¥ UX 1 IIK 1.1

MCIIOJIb30BaHME B OLICHKE IKOJIOTMYECKOi 0€30MacHOCTH. TIK 1.4

77. Kitaccudukanust TUCIIEPCHBIX CUCTEM 10 cocTaBy. CTpoeHue 1 (pakTopbl 1 TK 1.6.

YCTOMYUBOCTH JUCIICPCHBIX CUCTCM.

78. PaciozHaBaHNEe HCTUHHBIX PACTBOPOB, KOJUIOMIHBIX PACTBOPOB U

rpybonucnepcHsix cucteM. CtpoeHne Munesisl. PaccenBanue cBera npu 1

MPOXOKACHUH CBETOBOTO MyYKa Yepe3 ONTHYCCKH HEOTHOPOTHYIO CpeTy
(addexra Tunmans).
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Tema 6.2.
HccanenoBanue
CBOMCTB JMCIIEPCHBIX
CHCTEM JJIf HX
HIeHTU(PUKAIUT

Conep:xaHue yueOHOro MarepuaJia

79. Jlabopamopnasn paboma 5. JlabopatopHas padora «IIpuroropicHue
pactBopoBy. [IpuroToBIcHNE pacTBOPOB 3aaHHON (MOJISIPHON) KOHIICHTPAITIH
(C MPaKTUKO-OPUCHTUPOBAHHBIMH BOITPOCAMHU ), OTIPEICIICHUE CPEJIbI BOJTHBIX
pacTBOPOB.

80. Jlabopamopnas paboma 6. JlabopatopHas padora «IIpurorosienue
pactBopoBy. [IpuroToBIcHNE pacTBOPOB 3aTaHHON (MOJISIPHON) KOHIICHTPALIH
(c MPaKTUKO-OPUCHTUPOBAHHBIMHU BOITPOCAMHU ), OTIPEICIICHUE CPEIIbI BOITHBIX
pacTBOPOB.

Pasznen 7. KauecTBeHHBIE peaKIIuM OOHAPYKEeHHsI HEOPTAHMYECKHX H OPTraHUYEeCKHX BellleCTB 4 - OK 01

Tema 7.1. Conep:xaHue yueOHOro MaTepuaJia 2 - OK 02

Oonapy:xeHue 81. Jlabopamopnas paboma 7. JlabopaTopHas paboTa « AHATUTHUECKUC OK 04

HEOPraHuYecKUux peakIy aHHOHOBY. [IpoBeieHne Ka4eCTBEHHBIX PEaKIUid, HCIIOIb3yEeMBIX JIS

KaTHOHOB ¥ aHUOHOB | OOHapY)XEHHS aHWOHOB: KapOoHara, ¢ocdara, cynbdara, cynpduna, HUTpara, i ) OK 07
XJIOpU/Ia | JIP. 1IK 1.1
82. Jlabopamopnas paboma 8. JlaGopaTopHas paboTa « AHATUTHUECKUC TIK 1.4
peaxkuuu aHnoHOB». [IpoBeneHNe KaueCTBEHHBIX PEaKUid, HCIONIb3YEMbIX AJIS ) i 7IK 1.6
oOHapyXeHHs aHUOHOB: KapOoHara, pocdarta, cynshara, cynbduaa, HUTparTa, e
XJIOpHJIA | AP.

Tema 7.2. Conep:xanue yueOHOro MaTepuaJia 2 -

Oonapy:xenue 83. Jlabopamopnas paboma 9. JlabopatopHas pabota «KauecTBeHHBIE peaKIHH

OpraHUYecKHuX Ha OTJICNIbHBIC KJIACCHI OPraHUYECKHUX BEIICCTBY. i )

BEUIECTB OTAEJIbHBIX | 84. /labopamopnas paboma 10. JlabopatopHas pabota «KauecTBeHHbIE

KJIacCOB C pCeaKnyM Ha OTJCIbHBIC KJIACChl OPraHMYCCKUX BEIICCTBY.

HCNOJIb30BAHHEM - -

Ka4YeCTBEHHBIX

peakuuii

Pasjnen 8. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJ10BEKAa 6 6 OK 01

Tema 8.1. Coaepxxanue y4eOHOT0 MaTepHuaJia 6 6 OK 02

Xumus B ObITY U 85. Ilpakxmuueckoe 3anusamue 17. PenieHue 11enoyex npeBpaiieHui Ha OK 04

NPOU3BOACTBEHHOI TEHETHYECKYIO CBA3b MEHKLY KIACCAMU OPraHMIeCKHX COCIMHEHHH C § ) 1 OK 07

AesITeTbHOCTH COCTaBJICHHEM Ha3BaHUH OPraHNYECKUX COSAMHEHHUN 0 TPUBHAIBHOMN MK

Yye0BeKa MEXKIYHAPOJIHON CHCTEeMaTHUECKOH HOMEHKIIATYpe. IIK 1.1
86. Ilpakmuueckoe 3anamue 18. Penienue pacyeTHBIX 3aj1a4 110 YPaBHEHHSIM ) 1 TIK 1.4
peaKkuuii C yyacTueM OpraHHYECKUX BEIIECTB. 71K 1.6.
87. Ilpakmuueckoe 3anamue 19. Perenne nenovyex npeBpaiieHuit Ha
TEHETUYECKYIO CBSI3b MEXLy KIACCAMH OPraHUUYECKUX COCIMHEHUM C - 1

COCTaBJICHUEM Ha3BaHUM OPTraHMYECKUX COEAMHEHUM 110 TPUBUAJIBHON WJIN
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Me)KZ[yHapOZ[HOﬁ CHCTEMaTHUYSCKON HOMCHKJIATYPC.

88. IIpaxkmuueckoe 3anamue 20. Penienue pacyeTHBIX 3aj1a4 110 YPABHEHHSAM
PEaKITHii C y4aCTHEM OPTaHMYECKUX BEIIECTB.

89. IIpakmuueckoe 3anamue 21. Penienue nenovex npeBpanicHuii Ha
TEHETUYECKYIO CBS3b MEXY KIacCaMH OPraHUYECKUX COCTUHEHUHN C
COCTaBJICHUEM HAa3BaHUU OPraHUYECKUX COCAUHEHUM 10 TPUBHAIIBHON WIH
MEXIYHApOJHOM CUCTEMAaTHYECKON HOMEHKJIAType.

90. IIpakmuueckoe 3anuamue 22. Penienue pacyeTHBIX 3a7a4 110 YPaBHEHHSIM
pEaKIMii C y4acTHEM OpraHMYECKUX BEIICCTB.

Pa3znen 9. UccaenoBanne 1 XUuMHYECKHIT aHAJIN3 00bEKTOB TeEXHOC(hePHI

36

28

Tema 9. 1. OcHoBBI
J1abopaTopHOit
NPAKTHKH B
npogeccHOHAIbHBIX
JabopaTopusx

Conep:xaHue yueOHOT0 MaTepHaJa

91. Jlabopamopnas paboma 11. JlaGoparopHas pabora « OCHOBBI JJAOOPATOPHOI
npakTukny. JlabopaTopHas mocyaa U XMuMUIeckue peakTuBbl. OCHOBHBIC
JabopaTOpHBIC OTIepaITiu.

92. Jlabopamopnas paboma 12. JlaboparopHas pabota «OCHOBBI JJaOOPATOPHOI
npakTukny. JlabopatopHoe obopynoBanue. TexHuka 6€30aCHOCTH U NpaBUIIa
paboTsl (MOBeieHNs) B JIAOOPATOPHH.

93. Ilpakmuueckoe 3anamue 23. BeIoTHEHHE TUTIOBBIX PACYETOB IO TEMATHKE
JKCIIEpUMEHTA (BBIXO MPOAYKTa PeaKluy, Macca HaBeCKH, 00beM
pPacTBOPUTETIS).

94. Ilpakmuueckoe 3anamue 24. BeimonHeHHE TUTIOBBIX PACYETOB IO TEMATHKE
IKCTIEPUMEHTA (BBIXO/ NPOIAYKTa PEaKIMu, Macca HaBeCKH, 00beM
pPacTBOPHTETIS).

95. Ilpakmuueckoe 3anuamue 25. O6paboOTKa JaHHBIX, aHAJIU3 U OI[CHKA MX
JIOCTOBEPHOCTH (BBIUUCIICHUE CPETHETO 3HAYCHUS SKCIICPUMEHTAILHBIX JAHHBIX,
MOTPEIITHOCTH).

96. Ilpaxmuueckoe 3anamue 26. O6pabOTKa JaHHBIX, AaHAJIU3 U OI[CHKA MX
JIOCTOBEPHOCTH (BBIYMCIICHUE CPEIHETO 3HAYCHHS IKCIICPUMEHTAIbHBIX JIAaHHBIX,
MTOTPEIITHOCTH).

97. Ilpakmuueckoe 3anuamue 27. [lpencraBienne B paznudHoi Gopme
pe3yJIbTAaTOB IKCIIEpUMEHTa (Tabmua, rpaduK, OTYET, JOKIA], MPEe3CHTAIIHS)

98. IIpakmuueckoe 3anamue 28. [pencrasieHne B pa3nuaHon popme
pe3yJIbTaToB dKCIIepUMeHTa (Tabuuia, rpaduk, OTYeT, TOKIA]], IPe3eHTalus)

Tema 9.2.
XuMHYECKUH aHAJIN3
TEeXHUYECKOH BOJbI

Conep:xaHue yueOHOro MaTepuaJia

99. Ha3HaueHue TeXHHUECKOM BObI. TpeOOBaHMUS K TEXHHUYECKOM BOE 110
rpymnmnam notpediaeHus. KauecTBo TeXHUIECKOH BOJIbI Pa3HBIX BHIOB.
XUMHUECKHUI aHANINU3 U IPOU3BOICTBEHHBIA KOHTPOJIb COCTABA TEXHUUECKOU
BozbI. CyIITHOCTh METO/1a TUTPOBAHMSI.

OK 01
OK 02
OK 04
OK 07
IIK 1.1
IIK1.4

IIK'1.6.
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100. AHanu3 TeXHUYECKOH BOJIBI HA )KECTKOCTD U IPYTHE IMOKA3aTEIIH.
KucnotHocTh 1 menogHocTh Boasl. OmpeneneHne o0Ieit u cBoOO HOMH
HIETIOYHOCTH (KHCIOTHOCTH) METOIOM TUTPOBaHus. pH cpeibl 1 MeToIbI ee
onpeaencHus. JKeCTKOCTh BOJIbI U METOIBI €€ ONPEACICHMSL.

101. Hpaxmuueckoe 3anamue 29. CriocoObl BEIpa)KEHUS KOHIEHTPALIH
PacTBOPOB: MAaccoBasi J0JIsl PACTBOPEHHOTO BEIIECTBA, MOJISIPHAS U MOJISUIbHAS
KOHIICHTPAIIMH.

102. Hpaxmuueckoe 3anamue 30. Pemienre npakTHKO-OPHEHTUPOBAHHBIX
TEOPEeTHYECKUX 3aJaHNil Ha PacueT KOHICHTPAINH 3arpsI3HSAIONINX BEIIECTB U UX
CpaBHEHHE C IpeIenbHO noImycTUMBIME KoHIIeHTparmsMu (I1TJ1K).

103. Jlabopamopnas paboma 13. JlaboparopHas padorta «OnpeeneHne
XJIOpHUAO0B MCTOJAOM TUTPOBAHUA B TEXHUYECKOHU BOJAC».

104. Jlabopamopnas paboma 14. JlaboparopHas padorta «Omnpenenenne
XJIOPHUIOB METOJIOM THTPOBAHHMS B TEXHHYECKOU BOJIEY.

Tema 9. 3.
XUMHYECKHH aHAJIN3
BO3/1yXa

Conep:xanue yueOHOro MaTepuaJia

105. Xumuueckuii cocTaB aTMOC(EpHOTo BO3IyXa, BO3ayXa pad0odeii 30HbI.
BpenHbie BelecTBa M MPUMECH B BO3JIyXE KHITBIX TOMEIICHUH, B BO3TyXe
paboudeii 30H6I. HopMaTHBHBIE JOKYMEHTEHI.

106. ITocnencTBust BO3ACHCTBHS BHICOKOW KOHIICHTPAIIMU YTJICKKCIIOrO ra3a Ha
OpraHM3M YeJIOBeKa. MepoIpHsITHs 10 CHUYKCHUIO YPOBHS 3arpsi3HEHHOCTH
BO3JIyXa MCCIEIYEeMONH KOMHATEI.

107. Ilpakmuueckoe 3anamue 31. Pemenne npakTHKO-OpHEHTUPOBAHHBIX
TEOPETUUECKUX 3aJ]aHuil Ha pacueT KOJIMYeCTBA BEUIeCTBA, KOHIIEHTpAIi
BPEIHBIX IpUMecel B aTMOC(epHOM BO3IyXe M BO3IAYXE IMOMEIICHUII.

108. Ilpakmuueckoe 3anamue 32. Pemenre npakTHKO-OPHEHTUPOBAHHBIX
TEOPETUIECKUX 3aJ]aHuil Ha pacueT KOJIMYeCTBa BEUIECTBA, KOHIIEHTpaIi
BpEHBIX IpUMeced B aTMOC(HEPHOM BO3JYXE U BO3yXe NOMEIIECHHH.

109. JIabopamopnasa paboma 15. JlaboparopHas padora «Onpenenenue
COZIepIKaHUS YTIIEKUCIIOTO Ta3a B BO3/IyXe MOMELIEHUSI IKCIIPECC-METOIOMY.
HccnenoBanue mpo0O Bo3ayxa paboueil 30Hb1. OmnpeneneHne couepKaHus
YIJIEKUCIIOTO I'a3a B BO3/1yXe NOMEIIEHUsI YKCIIPECC-METOI0M.

110. Jlabopamopnas paboma 16. JlaboparopHas padorta «OnpeeneHne
COJICPKaHUs YTIIEKUCIIOTO Ta3a B BO3YXE MOMEIIEHUS 3KCIIPECC-METOIOMY.
UccnenoBanue npob Bo3ayxa paboueit 30Hb1. Ompe/iesieHue coaepiKanust
YTIIEKUCIIOTO Ta3a B BO3AYXE MOMEIIEHHS YKCIIPECC-METOJIOM.

Tema 9. 4.
XuMHYECKHUH aHAJIN3
npod MaTepuaIoB

Conep:xaHue yueOHOro MaTepuaJia

111. Knaccuguxanus MaTepruanoB, HCHONb3YEMbIX B CTPOUTENBHO-
pecTaBpallMOHHOM JISSITEJIbHOCTH 110 COCTaBY, MX Ha3HAYEHUE U NPHUMEHEHHE.
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CTPOUTEIbHO-
pecTaBpaluOHHOMI
e TeJIbHOCTH U
au3aiiHa

XUMHUUECKUH aHAlIU3 MaTepUATIOB CTPOUTEIHLHO-PECTABPAIMOHHON
JNeITeNbHOCTH U IU3aliHa.

112. Xumudeckuii COCTaB MUTMEHTOB, KpacUTeleH, BSOKYIUX cMeceid,
OCOOCHHOCTH WX CBONCTB M IPUMEHEHUS B MPO(PECCHOHATHLHON ACSITEIBHOCTH.
BeniectBa, ncnonb3yemMble B KAU€CTBE MUTMEHTOB U CBSI3YIOUIUX MATEPUAJIOB.

113. Ilpaxmuueckoe 3ansamue 33. KaueCTBCHHBIN 1 KOJIMYCCTBEHHBIH COCTAB
Mpo0 MaTepHuaIoB CTPOUTETHHO-PECTABPAIIMOHHON IEATEIIEHOCTH 1 TU3aiHA.
Krnaccudukarysi Kpacok 1Mo YKphIBUCTOCTH, IPO3PAYHOCTH B 3aBUCHMOCTH OT
WCTIONIB3yEeMBIX TMTMEHTOB U CBA3YIONINX BemecTB. OmnpeeneHne cocraBa
KpPacoK Ha COJIepyKaHie MUKPO U MaKpO3JIEMEHTOB.

114. Hpaxmuueckoe 3anamue 34. Pemienre npakTHKO-OPHUEHTUPOBAHHBIX
3aJ]aHui 10 XUMUYECKOMY aHaIHU3y MPo0 MaTepHaIoB CTPOUTEIHHO-
pecTaBpallMOHHON ACSITENIbHOCTH U IU3aiHA.

115. Jlabopamopnas paboma 17. JlaboparopHas padota «3rotoBieHne Kpacok
(1o100p MUTMEHTOB M CBS3BIBAIOIINX BEIIECTB)Y.

116. Jlabopamopnas paboma 18. JlaboparopHas padora «3roToBieHue Kpacok
(moa00p MUTMEHTOB M CBA3BIBAIOIINX BEIIECTB)».

Tema 9. 5.
HccaenoBanue
00bEKTOB
TexHoc(epbl

Cojep:xaHue y4eOHOr0 MaTepuaja

117. YueOHO-HCCIeI0BATEIBCKUN POCKT B 00JIACTH UCCIICIOBAHUS 00BEKTOB
texHochepbl. O030p TeM y4eOHO-UCCIICAOBATENBCKUX POCKTOB. AJITOPUTM
BBITIOJIHCHHUS TPOCKTA.

118. Onpenenenue mpoOIIEMBI UCCIIEOBaHNS. MeTO/IbI TONCKA, aHAIH3a U
00paboTKu MH(POPMAIIMHK O IPOSKTE B Pa3JIMYHBIX HCTOUHUKAX.

119. Hpaxmuueckoe 3anamue 35. O60CHOBaHHE aKTYaTbHOCTH BHIOpaHHOMN
TeMbl. BoisiBIIeHHE TIPOOIEMBI Hcclie[0BaHus. BbIOOp 00BEKTOB U METOI0B
VICCJIC/IOBAHUSL.

120. Hpaxmuueckoe 3anamue 36. [TocTaHoBKa 11e1el U 33724 HCCIIEIOBAHMS.
Omnpenenenne npoaykTa uccienoBanus. OnpeeneHue 3TaloB U COCTaBICHAE
IJIaHA UCCIIE/IOBAHUSL.

121. Ilpaxmuueckoe 3anamue 37. 3amuTa npoekra: [Ipencrapnenue
PE3YIbTAaTOB BBINIOJITHCHUA y‘Ie6HO'I/ICCJIeI[OBaTeJIBCKI/IX IIPOCKTOB (BBICT}/HJ'ICHI/IG
C Ipe3eHTalmei).

122. Ipakmuueckoe 3anamue 38. 3auura npoekra: [Ipencrasienue
Pe3yIIbTATOB BBITOIHEHUS YUSOHO-HUCCIIEI0BATEIbCKHX TPOSKTOB (BBICTYILICHHE
C TIpe3eHTaITneH).

123 J/labopamopnas paboma 19. ViccnienoBanue npeaiio)KeHHOT0 00beKTa Ha
KHUCJIOTHOCTb, ETIOYHOCTh, XUMHUECKUH COCTAB (3arpsiI3HUTENN, MAKPO- U
MHUKPO3JIEMEHTHI).
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124. Jlabopamopnas paboma 20. ViccnenoBanue npenjiokeHHOTo 00beKTa Ha
KUCJIOTHOCTB, IEIOYHOCTh, XHMUYECKHUIT COCTaB (3arpsi3HUTEINH, MAKPO- U
MHKPOJJIEMEHTHI).

125 Jlabopamopnasn paboma 21. O6paboTKa pe3yIbTaTOB HCCICIOBAHMS.
Or1ieHKa KaueCcTBa UCCIIEAYEMOT0 00BEKTa HCXO/S U3 PE3YIBTATOB XUMHUECKOTO
aHanm3a

126. JIabopamopnas patoma 22. O6paboTKa pe3yabTaTOB UCCIICIOBAHUSI.
OreHKa Ka4ecTBa UCCIIEAYEMOro 00BEKTa UCXO/I U3 PE3YIbTATOB XUMUYECKOTO
aHammsa

Koncyapranun:
1. Tema 9.1. OcHOBBI 71a0OpPaTOpHOW MPAaKTUKUW B MpodeccHoHaNbHBIX JabopaTopusx: BeimomHenue
TUTOBBIX PAacdeTOB IO TEMAaTHKE SKCIEPUMEHTa (BBIXOJ MPOAYKTa pEakiMh, Macca HaBeCKH, 00beM
pPacTBOPHUTETIS).

2. Tema 9.2. Xumuueckuil aHamn3 TeXHUIECKOH BOABI: CrOCOOBI BRIpAKEHUSI KOHIIEHTPAIIUH PacTBOPOB: 10
MaccoBasi JOJIsl pACTBOPSHHOTO BEIIECTBA, MOJIIPHAS. M MOJISUTbHASI KOHIICHTPALHH.
3. Tema 9. 3. Xumuueckuii aHamM3 BO3MyXa: PemeHne NpakTHKO-OPHEHTHUPOBAHHBIX TEOPETUIECKHX
3aJaHU{ Ha pacdeT KOJUUYECTBA BELIECTBA, KOHLEHTPALMI BPEAHBIX IpUMecel B aTMOC(HEPHOM BO3AyXE U
BO3/lyX€ INOMELICHUM.
IIpome:xxyTouHas aTTecTanus (3K3aMeH) 8
Bcero yacoB 3a cemecTp, H3 HUX 58
TeopeTrnyeckue 3aHsITHS 14
IIpakTn4yeckue 3aHATHUSA 44
KoncyapTanuu 10
IIpome:xxyTouHas aTTecTalus (IK3aMeH) 8
Bcero yacoB yueOHBIX 3aHATHIA: 144
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3. YCJIOBUSI PEAJIN3ALIUU IPOTPAMMBI YYEBHOM JUCLUITIJINHBI

3.1. Jas peanu3anuu MNPOrpaMMbl JUCHUIIMHBI NPEIyCMOTPEHbI Cieaylolme
crnenuaabHble TOMeEIleHus: Yy4eOHBbI KaOMHeT «XWMHM UM OHOJIOTMW», OCHAIICHHBIA B
COOTBETCTBUH C I1. 6.1.2.1 0ocHOBHOI 00pa30BaTEILHON TPOrPAMMBI 110 CHIELIUATIBHOCTH.

3.2.1. OcHOBHBIC IT€YATHBIC U3AAHUA

OcHoBHas JquTepaTypa:

1.Epoxun FO.M. Xumus: yaebuuk.- M., 2024,

2. DNeKTPOHHBIA Y4eOHUK XUMHUSI U1 TPOQeccuil U crnenuantbHOCTed TexHuYeckoro npodums, M.,
2023.

3.I'abpuensa O.C., OctpoymoB W.I'.Xumus mns mpodeccwii W CreMUaIbHOCTEH TEXHUYIECKOTO
npoduis: yueOHUK ATl CTyA. YUpexKIeHuH cpenH. mpod.odpasoBanus. — M., 2024.

4. I'abpuemnsia O.C., OctpoymoB U.I'., Cnagkos C.A., JlopodeeBa H.M. Ilpaktukym: yue6d. mocodue
JUTSL CTYJI. YUpEXICHUH cpeiH. pod.o0pazoBanus.— M., 2024.

JlonoiHMTe/IbHAS JIMTepaTypa:

1. I'ycena, E. B. Xumus ans CIIO: yueObno-MeTomnueckoe nocodue / E. B. I'yceBa, M. P.
3uranmmuna, J[. Y. Kymukosa. — Kazanp: KHUTY, 2019. — 168 ¢c. — ISBN 978-5-7882-2792-4. — Texcr:
3JICKTPOHHBIH // JIaHb : 3JIeKTPOHHO-OMOINOTEYHAS CUCTEMA.

2. Yepnurosa, H. 0. Xumus B tocTymHOM U3JI0XKeHHH: yaeOHoe mocodue st cro / H. 1O.
UepHaukoBa. — 2-¢ m3., ctep. — Cankr-IletepOypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-9500-9. —
Texct: aneKTpoHHbIN // JIaHb: 3IeKTPOHHO-OMOINOTEYHAS CUCTEMA.

3. llleBuunpina, JI. B. Xumus: yueonoe nocodue / JI. B. llleBuunpina, A. M. Anapaes. —
Hosocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — Texct: anexTpoHHbIH // Jlanb:
3JICKTPOHHO-OMOJIMOTeYHAsI CUCTEMA.

4. Biiunog, JI. H. Xumus: yueouuk mis CI1O / JI. H. biounos, U. JI. Tlepdunosa, T. B. CokosnoBa. —
2-e m3n., crep. — Cankt-IletepOypr: Jlans, 2021. — 260 c. — ISBN 978-5-8114-7904-7. — TekcrT:
AIEKTPOHHEIN // JIaHb: AIEKTPOHHO-ONOTNOTEYHASI CHCTEMA.

HNuTepHeT-pecypcenl:
1.http://www.physchem.chimfak.rsu.ru/General/redirect/xumuk.htmIXuMuK. Caiit o xumumn.
2.http://www.college.ru/chemistry/index.php3.

3.http://chemistry-chemists.com/ xypuan Xumust 1 XAMUKH

4.http://www.chemport.ru/ Xumuueckuii moprai

5.http://veronium.narod.ru/VERONIUM

6.http://maratakm.narod.ru/ BupTtyanbHas XuMu4eckas IkoJia
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JUCTIUITJINHBI

Kontpons wu

OIICHKA

pe3yJIbTATOB

OCBOCHUSA

001eo0pa3oBaTeJbLHOI

4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHHSI OBIIIEOBPA3OBATEJIBLHOM

JTUCIUIIHHBI

PACKpBIBAIOTCS 4Yepe3 TMCHUIUIMHAPHBIE Pe3yJbTaThl, HANPABJIeHHbIe HAa (OopMUpPOBaHWe O0OIIUX U

npogeccuoHaIbHBIX KOMIETEHIUI M0 pa3iejiaM U TeMaM Cco/iep:KaHusA Y4eOHOro MaTepuaJa.

peaxkuuii

COCZIMHEHMSI, PA3JI0KEHUS,
oOMeHa, 3aMEIIeHHS,
OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC PEAKIH
U peaKu
KOMILJIEKCO00pa3oBaHus (Ha
npumepe
THIPOKCOKOMILJIEKCOB
ATIOMHUHHMS 1 IIMHKA) C
y4acTHEM HEOPTaHUUECKUX

YPAaBHEHUH peaKIUii:

— COCIMHEHUS, 3aMEILEHUS,
pasioxeHusi, 00MEHa 1 peakLuii ¢
Y4aCTHEM KOMIUIEKCHBIX
COeAMHEHMH (Ha mpuMepe
TUAPOKCOKOMILIIEKCOB AJIFOMUHUS U
LIMHKA);

— OKUCIIUTENIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN C
HCIIONb30BAHUEM METOAA

Ne Moayate / Paspen / Pe3yabTar o0yuenus OueHoyHbIe MEPONPUSTHSA OK
Tema
I |OcHoBHO# MOaYJIB
1 |Pa3gexa 1. OcHoBbl (@opMyIHPOBATH 0a30BbIE
CTPOEHMA MOHSAITHS ¥ 3AKOHBI XUMHH
BelllecTBa

1.1 |Crpoenue atomoB |COCTaBIsITh XUMUYECKUE 1. Tect «CTpoeHne aTOMOB OK 01
XUMHAYECKHX (bopMyIbl COETUHEHUH B XMMUYECKHX JIEMEHTOB U IPUPOJa
3JIEMEHTOB U COOTBETCTBHHM CO CTENIEHBIO  |XMMHUYECKOU CBSA3M».
nprpozaa OKHCIICHUSI XUMHYECKUX 2. 3agauu Ha COCTABJICHUE
XUMHYECKOI CBS3U [3JIEMEHTOB, HCXOMS U3 XUMUYECKUX (HopMyIn

BaJICHTHOCTH U JIByXaTOMHBIX CO€AMHEHUHN
3JIEKTPOOTPULIATEIBHOCTH (oxcumoB, cynb(QHUIOB, TUAPUIOB U
T.IL).

1.2 |llepumomuueckwii XapaKkTepu3oBaTh [IpakTHKO-OpHEHTHPOBAHHBIC OK 01
3aKOH U Ta0iua XHUMHUYECKHUE DIIEMCHTLI B TEOPETUUYECKUE 3aJIaHUs Ha OK 02
J.W. Menneneera |COOTBETCTBUU C UX XapaKTEPU3aLUI0 XUMUYECKUX

MIOJIOKECHUEM B 3JIEMEHTOB: «MeTandyeckue /
MIEPUOANYECKON CUCTEME HEMETaJUINYEeCKUe CBOMCTRA,
XUMHAYECKHX 371eMeHTOB [I.W. |3meKTpooTpuLaTeIbHOCTh U
Menneneena CPOJCTBO K 3JIEKTPOHY
XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBHE C UX JJIEKTPOHHBIM
CTPOEHHEM U TOJIOKEHHUEM B
MEPUOTUYECKON CHCTEME
XUMUYecKux 3semeHToB J[. 1.
MeneneeBay.
2 |Pa3nen 2. CocTaBasiTh ypaBHeHUS U
XuMHYecKue cXeMbl XUMHYECKHNX
peakuuu peakuui
2.1 |Tumbr xumudeckux |CoOCTaBIATh peaKIHH 1. 3agaun Ha cocTaBlIEHUE OK 01
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Mopnyas / Pazgen /
Tema

Pe3yabTaT 00yueHust

OueHouHble MeEpoNnpusaATUus

OK

BEILIECTB

3JIEKTPOHHOTO OaJlaHca;

— C y4aCTHEM KOMITJICKCHBIX
COeZIMHEHMH (Ha IpuMepe
THIPOKCOKOMILIEKCOB ITHHKA U
QTIOMUHHSA).

2. 3amaum Ha pacyer
KOJIMYECTBEHHBIX XapaKTEPUCTHK
MPOAYKTA PEaKLIUU COCTUHCHHUS,
MacCOBOW WJIM OOBEMHOH TOITH
BBIXOJIa IPOAYKTA PEaKIUU
COCIMHEHHSI OT TEOPETHUECKH
BO3MOKHOI'0; 00bEMHBIX
OTHOIICHUH Ta30B;
KOJIMYECTBEHHBIX XapaKTEPUCTHK
HCXOHBIX BEUIECTB U MPOTYKTOB
peakuu; Macchl (00beM,
KOJIMYECTBO BEIIECTBA) MPOIYKTa
peaKIuu, ecii OJJHO U3 BEIIECTB
JTAaHO B BUZE PacTBOpa C
ONpeleICHHON MacCcOBOM onei
PacTBOPEHHOTO BEIECTBA.

2.2

DIIEKTPOIUTHYECKA
s TUCCOLUAIIHS U
WOHHEII 00MeH

CocTaBisiTh ypaBHEHUS
XUMHUYCCKUX PCAKIIUN
MOHHOTO O0OMEHA C yJacTHeM
HCOPraHNYCCKUX BCUICCTB

1. 3aganus Ha cocTaBiacHUE
MOJIEKYJIIPHBIX ¥ MOHHBIX peakLuit
C y4acTUEeM OKCUOB, KUCIIOT,
OCHOBAHMM U COJIEH, NOHHBIX
peaKuuii THIPOJIN3a COJIEH,
YCTAHOBJICHUE U3MEHEHUS
KHCJIOTHOCTH CPEbI.

2. JlaboparopHas pabota «Peakiuu
THAPOJTU3a».

OK 01

Paznen 3.
CtpoeHue u
CBOMCTBA
HEOPTraHUYECKUX
BeIeCTB

HccnenoBats cTpoeHne u
CBOWCTBA HEOPTrAaHUYECKHX
BelllecTB
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Mopnyas / Pazgen /

Tema

Pe3yabTaT 00yueHust

OueHouHble MeEpoNnpusaATUus

OK

3.1

Kiaccudukarms,
HOMEHKJIATypa U
CTpOCHHE
HEOPTraHHYECKHX
BEILIECTB

Kiraccndummponats
HEOpraHMYeCKHe BEIeCTBa B
COOTBETCTBUH C UX CTPOCHHUEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTAHWIECKHIX
BEIIECTB HCXOAS U3 UX
XUMHYECKOH (hopMyITbl HiTn
COCTaBIICHHE XUMHUUECKON
(hopMyIIBI KCXOMS U3 Ha3BaHUS
BEIIECTBA 10 MEXTYHAPOIHON WITH
TPUBUAILHONH HOMEHKJIATYpE».
2. 3aga4n Ha pacyeT MacCOBOU
1074 (Macchl) XUMHYECKOTO
3J7eMeHTa (COeIMHEHMS]) B
MoJIeKyIe (cMecH).

3. I[IpakTrueckue 3aaHus 10
KJIAaCCU(pUKAIIH, HOMEHKIIATYpE U
XUMHYECKAM (opMyiamMm
HCOPraHn4CCKUX BCUICCTB
Pa3TUYHBIX KIacCOB.

4. [IpakTHdeckue 3agaHus HA
onpeneaeHue XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTHU BHU A XUMHYECKOM
CBSI3H U THITa KPUCTAIUTMYECKOH
peIIeTKHU.

OK 01

3.2

duzuko-
XUMHNYECCKHUEC
CBOMCTBa
HEOPraHUYECKUX
BEIISCTB

YcTaHaBnMBaTh 3aBUCUMOCTD
(U3UKO-XUMUYECKHX CBOUCTB
HEOPraHUYECKUX BEIIECTB OT
CTPOCHUS ATOMOB M MOJICKYJI,
a TaKKe TUIa
KPUCTATMYECKON PEIIETKH

1. Tect «OcobenHocTH
XUMHYCCKUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBaHMA, aM(OTEepHBIX
THJIPOKCHUIIOB U COJICHY.

2. 3ajaHus Ha COCTaBIIEHHUE
YpaBHEHUN XUMHUECKUX PEAKLIUHN C
Y4aCTHEM MPOCTHIX U CIOKHBIX
HEOPTaHWYECKHUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJUIOB U
aM(pOTEePHBIX IJICMEHTOB;
HEOPraHMYECKUX KUCIIOT,
OCHOBaHUI 1 aM(OTEPHBIX
THIPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTePU3YIOLINX X
CBOMCTBA M CIIOCOOBI MTOTYyYESHHS.
3. IIpakTHUKO-OpUEHTUPOBAHHBIE
TEOpPETHUUECKUE 33JaHNS Ha
CBOMCTBA U NIOJIy4CHHE
HEOpPraHUYECKUX BEILIECTB.

OK 01
OK 02
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Mopnyas / Pazgen /

Ne Pe3yabTat 00yuenus OueHoO4YHbIE MEPONIPUATHS OK
Tema
3.3 |I[IpousBomacTBO OO0O0CHOBBIBATh 3HAYCHUE U IIpakTHKO-OpHEHTHPOBAHHBIC OK 01
HEOPTaHUICCKUX MIPpUMEHEHNE HEOPTAHNICCKHUX |3aTaHus IO COCTaBICHUIO OK 02
BEIIECTB. 3HAYCHUE |BEIECTB B OBITOBOH U XUMHUYECKUX PEAKIUi ¢ yyacTHEeM
Y IpUMEHEHHE B MIPOU3BOACTBEHHOM HEOpPTaHWYECKUX BEIIECTB,
OBITY U Ha JISATEIILHOCTH Y€JI0BEKa UX HCTIONIE3YEMBIX JUTSI UX
MPOU3BOJICTBE (hU3BUKO-XUMUYECCKUMH uneHTuuKanuu u
CBOIicTBaMH MIPOMBINIIIEHHBIX CLIOCO00B
TIOJTY4CHUSI.
4 |Pa3nen 4. HccnenoBath cTpoeHne u
Ctpoenne n CBOICTBA OPraHUYECKUX
cBoiicTBa BelleCTB
OpPraHnYecKux
BeIEeCTB
4.1 |Knaccuduramms, |Kmaccudummporars 1. 3amanus Ha cCOCTaBJICHHE OK 01
CTpOEHHE U OpraHUYECcKHUE BEIICCTBA B Ha3BaHUH OPraHUYEeCKUX
HOMEHKJIaTypa COOTBETCTBHH C UX CTPOCHHUEM |COCTUHEHHIA TI0 TPUBHAIHLHON WITH
OpPraHUYECKUX MEKIYHAPOIHOW CUCTEMATUYECKON
BEIIECTB HOMEHKJIaType.
2. 3agaHus Ha COCTaBJICHUE
TIOJTHBIX M COKPAIICHHBIX
CTPYKTYPHBIX (popMyI
OpPraHMYECKUX BEIICCTB OT/EIBHBIX
KJIACCOB.
3. 3agauu Ha onpeaeseHue
npocreiimeit GopmyIbl
OPTaHUYECKOW MOJIEKYIIBI, HCXOMIS
U3 BJIEMEHTHOTO cocTaBa (B %).
4.2 |CsoiicTBa VcranaBauBaTh 3aBUCUMOCTE | 1. 3agaHus Ha cOCTaBIIEHHE OK 01
OpraHUYeCKUX (U3NKO-XMMHUYECKUX CBOMCTB |ypaBHEHUI XUMHUYecKuX peakiuii ¢ [OK 02
COCJIMHEHUH OpraHUYECKUX BEIIECTB OT y4acTUEM OPraHUYCCKUX BEIIECTB

CTPOCHUA MOJICKYJI

Ha OCHOBAaHUH MX COCTaBa U
CTPOCHUS.

2. 3agaHusa Ha COCTaBJICHHUE
YPaBHEHUI XUMHUYECKHUX PEAKLUH,
WUTIOCTPUPYIOIINX XUMHUIECKUE
CBOWCTBa C Y4ETOM MEXaHU3MOB
MPOTEKAHMS TaHHBIX PEaKIui U
TEHETUYECKOU CBSI3U OPraHUYECKUX
BEILIECTB Pa3HBIX KJIACCOB.

3. PacueTHble 3aa4H 10
YPaBHEHUSIM PEakuil C yyacTHEM
OpPTaHUYECCKUX BEIIECTB.
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Mopnyas / Pazgen /

Ne Pe3yabTat 00yuenus OueHoOYHbIE MEPONIPUATHS OK
Tema
4.3 |Opranuueckue OO0O0CHOBBIBATh 3HAYCHUE U IIpakTHKO-OpHEHTHPOBAHHBIC OK 01
BEIIECTBA B MIPUMEHEHUE OPTAaHNYCCKUX  [3aaHus IO COCTaBICHHUIO OK 02
JKU3HEIESATEIBHOCT |BEIECTB B OBITOBOM H XUMUYECKUX PeaKLni ¢ ydacTHeM
U YEJIOBEKa. MIPOM3BOACTBEHHOMN OPTraHMYECKHUX BEIIECTB,
IIpousBoacTBo u JeSITeIBbHOCTH YeJIOBEKa UX HCTONB3YEMBIX AJIST HX
NpUMEHEHHUE (U3NKO-XHUMUUECKUMH HUACHTU(QHUKALUH B OBITY U
OpPTraHUYECKUX CBOWCTBaMHU IIPOMBIIIJIEHHOCTH.
BELIECTB B
HPOMBIIUIEHHOCTH
5 |Pa3pgenS. HcciienoBats paBHOBECHE H
KuHeTnyeckne 1 (CKOPOCTh XMMHYECKHX
TEPMOAUHAMHUYECK |peaKuuid
ue
3aKOHOMEPHOCTH
NPOTEeKAHUSA
XMMHYECKHX
peaxkuuii
5.1 |Kunernueckue Hccnenosats BIusiHYE 1. JIabopaTopHast paboTa: OK 01
3aKOHOMEPHOCTH KOHLICHTpaluu pearupyomux (— «OnpeneneHue 3aBUCUMOCTH OK 02
MPOTEKAHUS BEIIECTB U TEMIIEPaTypbl HA  [CKOPOCTH PEaKIUU OT
XUMHAYECKHX CKOPOCTh XUMHYECKHUX KOHIIEHTPALH PEearupyomux
peaxkuuii peaxkuuii BEILIECTB
5.2 |Tepmonmuunammuecku|WccnenoBars BIusSHIE 1. 3agaun Ha pacueTsl TeruioBeix  [OK 01
€ 3aKOHOMEPHOCTH |M3MEHEHUS KOHLEHTPAaLu1 s pexToB xummuueckux peakmuid u |OK 02
IMPOTCKaHUA BCIIECTB, pCaKIIUU CPEAbl U OIpPEACIICHNUE TUIla PECAKIIUN (HO
XUMHAYECKUX TEMIIepaTyphl Ha CMELIEHHE  |TeruioBoMy 3(deKkTy: 3K30- U
peaKIui. XUMHYECKOTO PaBHOBECHS SHAOTEPMUYECKHE).
PaBHoBecue 2. IIpakTUKO-OPUEHTUPOBAHHBIE
XUMHNYCCKHUX 3aJaHusd Ha MIPUMCHCHUC ITPUHIUIIA
peaxkuuii Jle llaTense a1 HAXO0KACHUS
HapaBJICHUs CMELLCHHS
PaBHOBECHSI XHMUYECKOH PEeaKIIuH
1 aHanu3 (HaKTOPOB, BIUSIOMUX Ha
CMEIEHHE XUMHYECKOTO
paBHOBECHS.
6 [Pa3men 6. HccaenoBath qucnepcHbie
JAucnepcHble CHCTEMBI
CUCTEMBI
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Mopnyas / Pazgen /

Ne Pe3yabTat 00yuenus OueHoO4YHbIE MEPONIPUATHS OK
Tema
6.1 [ducmepcHbie Pa3nmuuats ncTHHHBIC 1. 3agaun Ha TPUTOTOBIICHNE OK 01
CHCTEMEBI U pPacTBOPHI, KOJIOWTHEIE PacTBOPOB. OK 02
(baxTopbI UX pacTBopsI U rpybonucnepcHsie |2. [IpakTnko-opueHTUPOBAHHBIE
YCTOWYHBOCTH CHCTEMBI Ha OCHOBE pacueTHbIe 3aJaHAS Ha
XMMHUYECKOTO DKCIIEPUMEHTa | AUCIIEPCHBIE CUCTEMBI,
HCTOJb3yeMble B OBITOBOW U
MIPOM3BOCTBEHHOM JIEATENFHOCTH
YeoBeKa.
6.2 |HccrnenoBanue HccnenoBate Gpusnko- JlaboparopHas padoTa: OK 01
CBOWCTB XMMHYECKHE CBOCTBA [IpurortoBieHne pacTBOpoB
JTUCTIEPCHBIX Pa3IMYHBIX BUIOB
CHUCTEM JUCTIEPCHBIX CHCTEM
7 (Pa3men 7. HccaenoBath cBOMCTBA
KauecTBeHHBIE OpPraHnYecKux u
peakuuu HEOPraHU4YeCKHX BELIECTB C
o0Hapy:KeHUsl HCI0JIb30BAHHEM
OPTaHMYeCKHX U |KavYeCTBEHHBIX pPeaKIuii
HEOPraHU4eCKuX
BelleCTB
7.1 |ObnapyxeHHe UccnenoBartes kauectsennbie | 1. JlabopaTtopras padota (Ha OK 01
HEOPTraHWYEeCKHUX  |peaKkliu HEOPTaHMUECKUX BBIOOD):
KaTHuOHOB U BCILICCTB — AHanuTHYeCcKHue pCaKkuumn
AHUOHOB kaTuoHoB [-VI rpynm;
— AHanmuTHYECKHe peakluu
AHHOHOB.
2. IlpakTueckue 3agaHus Ha
COCTaBJICHUE YPAaBHEHUMN peakinil
oOHapyXeHus KaTHOHOB [-VI
Tpynil 1 aHUOHOB, B T.4. B
MOJIEKYJISIPHOH B MOHHOH opMax.
7.2 |O0OHapyx)eHHE Uccnenopatek kauectBennbie | 1. JlTabopaTtophas pabota (Ha OK 01
OpTraHUYECKUX peaKuy OpraHuYeCKUX BBIOOD):

BEILECTB OTAEIbHBIX
KJIaCCOB C
HCIIOJIb30BAaHUEM
KaueCTBEHHbBIX
peaxuuit

COCIMHEHMI OTACIbHBIX
KJI1aCCOB

— KauecTBeHHbIE peakiuy Ha
OTJIETHHBIE KJIACCH OPTaHMYECKHIX
BEILIECTB;

— KauecTBenHbIil anam3
OpPTaHUYECKUX COSAUHEHUI 110
(hyHKITMOHAIBHBIM TPYIIIaM.

2. [IpakTudeckue 3agaHus Ha
COCTaBJICHHE KaU€CTBEHHBIX
peakuuii OOHapyKEHUS
OPraHUYECKUX COEAUHEHUMN.

IpuxaagHoii Moxyb
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Mogayas / Paznen /

Ne Pe3yabTat 00yuenus OueHoOYHbIE MEPONIPUATHS OK
Tema
8 |Pa3nmen 8. OuneHuBaTh MOCJIECTBUS 3amura Keiica (¢ yuerom
XuMus B ObITY U |OBLITOBOM H Oyayueii mpogeccuoHaIBLHOM
NMPOU3BOJACTBEHHO |IPOU3BOJACTBEHHOM JesiTeJIbHOCTH)
W 1esiITeJIbHOCTH  |JeATeIbHOCTH YeI0BeKa ¢
YeJI0BEKA TO3MIHI IKOJOrH4eCKOM
0e30macHOCTH
Xumus B OBITY U OLieHUBaTh MOCIEACTBUS Keiic (c yuerom Oymymeit OK 01
MPOM3BOACTBEHHOH |OBITOBOI M MPOU3BOACTBEHHOM |IpodeccronanbHoi aearensHocT) | OK 02
JESITEIbHOCTH JESITEIbHOCTH YEJIOBEKA C Bo3mokHbBIE TEMBI KEHCOB: OK 04
4eJloBeKa MO3ULIUN HKOJIOTHYECKOU 1. I[lorennenue kumara u OK 07
0e30macHOCTH BBICBOOOKIEHHE Ta30BBIX ruaparoB| [IK 1.6
CO JIHA OKEaHa.
2. bynyue Matepuaisl 17 aBua-,
MAIWHO- U IPUOOPOCTPOCHHSI.
3. HoBsle MaTepuaisl i
COJTHEYHBIX OaTapeid.
4. JlekapcTBa Ha OCHOBE
PacCTUTENBHBIX NIPENapaToB.
9. |Pa3nmen 9. HNuTepnperupoBarh Y4ebHo-ucCciIe10BATEIbCKUI
HccnenoBanne 1 (XMMHYeCKHe MPOLECCHI U NPOEKT (¢ yueToM Oyaymiei
XUMUYeCKH sIBJICHHUSI B TeXHOC(epe npodeccHOHAIbHOM
aHaJIN3 00bEKTOB e TeJbHOCTH)
TexXHOC(ephbI
9.1 |OcHoBHI BEINOTHATH MONHBIN UK 1. JTaboparopnas padota «OcHoBbl |{OK 01
naboparopHoi SKCIIEPUMEHTAIBHOTO 71a00paTOPHON MPAKTUKI. K 1.1
MPaKTUKHU B HCCJIEI0BAHUS C 2. Tunosele pacuetsl o Temaruke | 1K 1.4
npo¢eCCHOHANBHBIX |COOIIOICHUEM TIPABHUIT JKCIIEPUMEHTA.
naboparopusix Oe3omacHoro oOparieHus ¢ 3. 3agaun Ha BBIYUCIICHHE

BEIIECTBAMU M J1a0OPaTOPHBIM
00opyI0BaHUEM

CPEHEro 3HAUCHUS
3KCIIEPUMEHTAIBHBIX JaHHBIX,
MOTPEIIHOCTH.

4. IlpencraBieHue pe3yabTaTOB
9KCIIEPUMEHTA B PA3TUUHON opme
(Tabnwuma, rpaduK, OTIET, TOKIA],
MIpe3eHTalus).
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Mopnyas / Pazgen /

Ne Pe3yabTat 00yuenus OueHoO4YHbIE MEPONIPUATHS OK
Tema

9.2. | XuMu4ecKuit HccenenoBath XUMHUYIECKAH 1. 3agaum Ha ompeneeHne OK 01
aHajau3 mpoo COCTaB IPO0 TEXHUIECKOM METaJIIOB, HEOPTAaHUICCKUX OK 02
TEXHUYECKOW BOJBI |BOJBI aHMOHOB ¥ opranndeckux BemecTts |OK 07

B TEXHUYIECKOM BOJIE Pa3HOTO K 1.1
Ha3HAYCHHUS. K 1.4
2. [IpakTuKO-OpHUEHTUPOBAHHBIE
TEOpETHYECKHE 33JaHNS Ha COCTAB

BOJIBI U CTIOCOOBI BBIPAKEHHUS

KOHIIEHTpAIMI U Iepecyer

KOHIIEHTPALHi (C UCTIONB30BaHUEM
HOPMAaTUBHBIX JJOKYMEHTOB).

3. 3amanne « XMMHYECKHN COCTaB
TEXHUYCCKOM BOJIBI, THUII BOAKI U

CIIOCOOBI €€ TTPUMEHEHUs (C
WCIIONTE30BAaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

9.3 [Xummueckuit UccnenoBats coaepxanue 1. Tect no Teme «XUMUYECKUI OK 01
KOHTPOJIb Ka4eCTBa |YIJIEKUCIIOro ra3a B BO3AyXe |cocTaB arMochepHoro Bo3ayxau |OK 02
BO31lyXa BO3yXa pabodei 30HBD». OK 07

2. IIpakTHKO-OpHUEHTHPOBAHHbIE K 1.1
3a/1aHHsI HA XUMUYECKUI aHaIIni3 [IK 1.4
cocTaBa BO3IyXa.

3. JlabopaTtopHas paboTa

«Ormpeenenne comepKaHust

YTIIEKUCIIOTO ra3a B BO3/AyXe

MIOMEIIEHHS IKCIIPECC-METOZIOM.

9.4 | Xumuueckwuii Hccnenosatk npoObI 1. IIpakTHKO-OpUEHTUPOBAHHBIE OK 01
aHaJu3 npood MaTepHaIOB CTPOUTEIHHO- 3aJlaHus 10 XuMudeckomy ananuzy |OK 02
MaTepHaioB pECTaBpallMOHHON pod MaTepHaIoB CTPOUTEIBHO- OK 07
CTPOUTEIBHO- NESITEIILHOCTH U JU3aiHa pecraBparmoHHou AestenbHocTH U | [IK 1.1
pecTaBpaluOHHON Jli3aiiHa. K 1.4

NIeSITEIbHOCTH U
Ju3aiHa

2. JlaboparopHas pabota

— W3roroBiieHue Kpacok (1moaoop
MMUTMEHTOB U CBA3BIBAIOIIUX
BEIIECTB)
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Mopnyas / Pazgen /

Ne Pe3yabTat 00yuenus OueHoO4YHbIE MEPONIPUATHS OK
Tema

9.5 [UccnenoBanue UccnenoBath XumMuyuecKuit Y4eOHo-nCCIe0BaTeIbCKUI OK 01
00BEKTOB cocTaB 00BEKTOB TeXHOChEPHI [TIpoeKT B oOiactu uccnenoBanus |OK 02
TexHochepsl Ha Pa3iIU4YHbIX IpUMeEpax 00BEKTOB TeXHOCHEPHI. OK 04
Bo3MokHBIE TEMBI TPOESKTOB: OK 07

1. Kontpoinb kauecTBa K 1.1

TEXHUYECKOHN BOABI pa3HBIX BUJIOB IIK 1.4

B coOTBeTCTBHH ¢ MeTogukamu mo | [IK 1.6

I'OCT.

2. CHIDKEHHE HETaTHBHOTO
BIUSTHUS (peiiepBEpKOB Ha
OKPYKAOIIYI0 Cpeay.

3. lIBeTa mmamMeHH B MUPOTEXHUKE.

4. UccnenoBanue pa3pyIaonero
JIeUCTBHUS BOJIBI HA CTPOUTEIILHEIC
Marepuatbl.

5. O1eHka coCTOSHUS BO3/AyXa
pabodeii 30HBI CIIETIHAIICTa
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5. OIEHOYHBIE CPEJICTBA JIJIsSI TIPOBEJAEHHUS ITIPOMEXYTOYHOM

ATTECTAIIMA 11O JUCHHUIIJIMHE

Paccmotpeno
Ha 3acenanuu [IK
IIpotokon Ne
«_» 202 T
IIpencenarens IK
H.B.
CraBucckas

MunucTepcTBo 06pazoBanust MOCKOBCKOH 001acTu
I'BIIOY MO «Ceprueo-Ilocaackuit Kommem )
Cnemmansaocth: [8.02.11 Texnonozus npou3so00cmed 3Hep20HACHIUEHHbIX MAMEPUANos U
uzoenuu
IKx3aMeHANHOHHBIN Omter Ne 1
o mucaumunae OOAY. 10 XUMUHA
Kypc: 1 Cemectp: 2

1.Ilepuoanyeckuii 3aKOH U NepUOANYECKas cucTeMa XxuMuueckux anemMeHToB 1. M. MeHnzeneeBa Ha OCHOBE
MIPEICTaBICHU O CTPOCHUH aTOMOB.

2. [IpenenbHbIE YTIIeBOAOPOABI ( AJIKAHBI).

3. Hanmcanue CTpyKTYpHBIX (DOPMYJI BO3MOXKHBIX M30MEPOB JIJIS IPEJIOKCHHOW MOJCKYISPHON (HOpMYJIBL.

Homenknarvna MIOTTAK.

IIpenonasarens E.B. Makpuauna

Paccmotpeno
Ha 3acegannu 1K
IIpotokom No
« » 202 r
IIpencenarens UK
H.B.
CraBucckas

MunnctepcTBo 00pa3oBaHuss MOCKOBCKOIT 00acTH
I'BIIOY MO «Cepruepo-Ilocaackuil Komnem»
CrenuansHocth: 18.02.11 Texunonozus npousgoocmed 2Hep20HACbIUMEHHbIX MAmMepuaios u
uzoenutl
9K3aMeHAHOHHBIN OmieT Ne 2
o pucuuruinae OOAY. 10 XUMUWA

Kypc: 1 Cemectp: 2

1.CtpoeHne aTOMOB XUMHYECKHX 3JIEMEHTOB U 3aKOHOMEPHOCTH B M3MEHEHUH UX CBOWCTB Ha MPUMEpE: a)3JIEMEHTOB
OJTHOTO Tepro/ia; 0) PJIeMEHTOB OJHOM TTIAaBHOM MOATPYIIIHL.

2. HempenenbHble yTaeBOOPOIBI psiia ATHIIEHA (AJIKEHB).

3.HaxoxxaeHnue MONeKyIsIpHOH GOpMYJIIBI YITIEBOJOPOAA 110 MaCCOBOM J0JIE 3JIEMEHTOB M OTHOCHUTENILHON MJIOTHOCTH

MapoB YIIIEBOAOPO/IA 10 IPYTOMY rasy.

[Ipenonasarens E.B. Makpuanna

PaccmoTpeno
Ha 3acegannu 1K
IIporoxom Ne
« » 202 r

MunucTepcTBo 06pazoBanust MOCKOBCKO#H 00acTi
I'BIIOY MO «Cepruepo-Ilocaackuii KOmIem o)
CrenmansHocth: 18.02.11 Texunono2us npouseoocmea 9Hep2oHACbIUEHHbIX MAMepuaios u
uzoeauu

IIpencenarens LIK JK3aMeHALHOHHBIH OneT Ne 3
H.B. no pucrumnae OO0/y. 10 Xumus
CraBucckast

Kypc: 1 Cemectp: 2

1.Bubl XUMIUECKOH CBSI3M B HEOPTAHWMYECKUX U OPTAaHUYECKHX COSAMHEHUAX: HOHHASI, METAJUTHUECKasi, BOJOPOIHAS,
KOBaJICHTHas (ITOJISIpHAs M HETIONSIPHAs ); IPOCTHIE U KPaTHBIE CBS3H.

2.lHuknonapaduHbl, ©X CTPOSHHUE, CBOICTBA, HAXOXKICHUE B IIPUPOAE, IPAKTHUECKOE IPUMEHEHNE.

3.Brruncnenre Maccsl IO U3BECTHOMY KOJMYECTBY BEUIECTBA OJHOTO M3 HCXOTHBIX WIIH MOIYYAIONINXCSA B PEAKIINN
HIPOJIYKTOB.

[Ipenonasarenn E.B. Makpuauna
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