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1. HIOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 0611€00pa30BaTENBHON AUCIHUILTUHBI YI€OHOW JUCIUTUTHHBI « XUMUSI»
npeJHa3HaueHa Uil HW3YYeHHs XUMHHA B NPO(EeCcCHOHATBHBIX  00pa3oBaTeNbHBIX
OpraHu3aIusaX, peaau3yoX 00pa3oBaTeIbHYI0 IPOTPAMMY CPEIHEro o0mero oopa3oBaHus
B IIpeJiesiaX OCBOCHUSI OCHOBHOHW MpodeccrnoHanbHol oOpa3oBarenbHoi mporpammel CI1O Ha
0aze OCHOBHOrO 00mIero 0o0Opa3oBaHUs NPH MOArOTOBKE CIEIHAINCTOB CPEIHErO 3BEHA,
KBaJIM(UIIMPOBAHHBIX pab0UnX /CIyKaIuX.

Pabouass mporpamma yueOHOM TUCHUIUIMHBI « XUMUs» pa3paboTaHa Ha OCHOBE:

— ®DenepanbHoro 3akoHa «O06 o6pazoanuu B Poccuiickoit deneparum» ot 29.12.2012
Ne 273-@3;

— Ilpukaza MuHnucrepcrBa oOpazoBanuss u Hayku P® «0O0 yrBepxaeHun
(dbenepaTbHOTO TOCYAAPCTBEHHOTO 0O0pa30BaTENbHOTO CTaHAApTa CPEJAHETrOo  OOIIero
oOpazoBanus» ot 17 mas 2012 r. N 413;

— DenepanbHO 00pa30BaTEIBLHON MPOTPAMMBI CpEIHETo 00Iero oopa3zoBanus, ot 18
masg 2023 . Ne 371;

—PekoMenganuii mo opraHu3anUU TOJY4YeHHUs] CpeqHero oouiero oOpa3oBaHHsS B
npesenax OCBOGHMS 0Opa3oBaTENbHBIX MPOTpaMM  CpPEJHEro MpoQeccrOHaIbHOTO
oOpazoBaHusi Ha 0a3e OCHOBHOTO oOmero oo6pazoBanus (muceMo JlemapramenTa
TrOCYJapCTBEHHOM TOJUTUKH B cepe MoAroToBku padbounx kaapos u 10 MunoOpHayku
Poccun ot 17.03.2015 Ne 06-259);

— DenepallbHBIX TOCYIAPCTBEHHBIX 00pa3oBarenbHbiX ctanaaptos CIIO;

—IIpumepHoit mporpammbl 0011€00pa30BaTeIbHON Y4eOHON JUCIMIUIMHBI « XHUMHS»
TSt po(eccuoHanbHBIX 00pa3oBaTeNnbHBIX opranu3anuii (PHUPO; 2015).

PaGouas nmporpamma y4eOHOM AUCHUIIIMHBI MOKET ObITh UCIOJIb30BaHA B 00yUeHUU
1o CHeIMaTbHOCTAM/TIpOodeccusm €CTECTBEHHOHAYYHOTO npodus CpelHero
poheCcCHOHANTBHOTO 00pa30BaHMUs.

Cogepxanue mporpamMmbl yueOHOM AUCHUIUIMHBI «XUMUS» HAMpaBiIeHO Ha
JOCTHIKEHHE CIEAYIOIINX LeJIei:

* ¢dopMupoBaHHE y OOYYAIOIIUXCS YMEHUS OIICHHBATh 3HAYUMOCTb XMMHUYECKOTO
3HAHUS JUTSI KQKJIOTO YeI0BEKa,

* (QopmHpoBaHHE Yy OOYYaIOIIMXCS LEJTOCTHOTO MPEACTABIECHUS O MHUpPE M POJIH
XMMHH B CO3JIaHUU COBPEMEHHOU €CTECTBEHHOHAYUYHOU KapTUHBI MUPA; YMEHHS OOBICHATH
OOBEKTBI M TPOIECCHl OKpYXarolled JeHCTBUTEIbHOCTH: MPUPOJHOM, COLMAIBHOM,

KYHLTypHOﬁ, TEXHUYECKOM CpCabl, — HUCIIOJIB3Yyd IJIA 3TOI0 XUMHUUYCCKUC 3HAHUSA



* pa3BUTHE Yy OOydaromMXcs YMEHHH pa3nudarh (DakThl U OIICHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJBI, BUICTh WX CBS3b C KPUTCPUSMHU OIICHOK U CBSI3b KPUTEPHEB C
OTIpEJICIEHHOW CHCTEMOU IIeHHOCTeH, (OpMymupoBaTh W OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHUIO;

* TpHOOpEeTeHNE 0O0YJAIOIIMMHUCS OIBITa PA3HOOOPA3HOW JCSITEITLHOCTH, MO3HAHUS
M CaMOIO3HAHWS; KIIOYCBBIX HABBIKOB, HWMCIOIIMX YHHBEPCAIbHOE 3HAYCHUE IS
pPa3IMYHBIX BHJIOB JICATEIHHOCTH (HABBIKOB pEIICHHUS TMPOOIeM, NPUHATHS PEIICHU,
MOMCKa, aHaiu3a U oO0paboTkM HH(OpPMAalMM, KOMMYHUKATUBHBIX HaBBIKOB, HAaBBIKOB
M3MEpEHUl, COTPYIHUYECTBA, OE30MACHOTO OOpaIleHHs] C BEIIeCTBAMU B IOBCEIHEBHOM
KU3ZHH).

B mporpammy BKIIOYEHO CoOJEpXKaHUE, HampaBiIeHHOE Ha (OPMHUpPOBAHUE Y
CTYJIGHTOB KOMIIETEHITNN, HeOOX0oAUMBIX il kadecTBeHHoro ocBoeHusi OIIOIT CIIO na
0a3e OCHOBHOTO OOIEro o0pa3oBaHUS C MOJYYCHHEM CpPETHEro oOIero oOpa3oBaHUS;
MPOrpaMMbI  TIOJITOTOBKM ~ KBAIM(DHUIIMPOBAHHBIX  pabOYMX, CIyKaOUX, [POTPaMMBbI
MOJTOTOBKH crierannctoB cpeanero 3seHa (ITTIKPC).

OBILAS XAPAKTEPUCTUKA YUEBHO!M JJUCLIUITIJIMHBI « XUMUST»

XuMHUST — 93TO HayKa O BENIECTBaX, MX COCTaBE€ W CTPOCHUM, CBOMCTBAX U
MPEBpPAIICHUAX, 3HAYCHUU XHUMHUYECKMX BENIECTB, MATEpPHAJIOB M TMPOIECCOB B
MPAKTUYECKOU JESITEIbHOCTH YEIOBEKa.

Coneprxanue o011e00pa3oBaTeIbHON YI€OHOW AUCIMIUIMHBI « XUMUS» HAIMpPaBICHO
Ha YCBOCHHE OOYYArOIIMMHUCS OCHOBHBIX TOHSTHH, 3aKOHOB U TECOPUU XHMHH; OBJIAJICHUE
YMEHUSAMH HaONIOAaTh XUMHUYECKUE SIBJICHHS, IPOBOJIUTH XUMHUUYECKHH DKCIICPUMEHT,
MIPOM3BOIUTH PACUYEThl HA OCHOBE XMMHUYECKUX (HOPMYJ BEIIESCTB M YPAaBHEHUH XUMHUYECKHX
peaKkiuu.

B mnpomecce u3ydenuss XuMuu y OOydaloIIUMXCsl Pa3BUBAIOTCA IO3HABATENbHBIC
UHTEPEChl ¥ WHTEJUICKTyallbHbIE CHOCOOHOCTH, TMOTPEOHOCTH B CaMOCTOSTEILHOM
MPUOOPETEHNH 3HAHUK 10 XWUMHUHU B COOTBETCTBUM C BO3HUKAIOIIUMHU IKU3HCHHBIMH
npoOieMaMu, BOCIUTHIBACTCA OEpeKHOE OTHOIICHHUS K MPUPOJE, TMOHUMaHUE 3J0POBOTO
oOpa3a >KM3HH, HEOOXOJUMOCTH MPEAYNPEXKACHUS IBICHUIN, HAHOCSIIUX Bpe]l 30POBbIO U
okpyxaromieil cpere. OHM OCBaMBAarOT MPHUEMBI TPAMOTHOTO, 0€30TaCHOTO HCIIOJIb30BAHUS
XMMHUYECKUX BEIIECTB M MaTEpUAOB, MPUMEHSIEMBIX B OBITY, CEITbCKOM XO3SHCTBE M Ha
MIPOU3BOJCTBE.

[Ipu cTpyKTYpHpOBaHUU COJIEpKaHUS 00IIe00pa30BaTeNbHON YUeOHOM TUCITUILTHHBI

HJIA HpO(bCCCI/IOHaJ'IBHBIX 06p8.30BaTCJ'IBHBIX Opl“&HPB&L[PIﬁ, pCAIM3YIOUX 06p8.30BaTeJ'IBHy10



nporpammy cpenHero obmero obpasoBanus B mpenenax ocBoenusi OIIOIT CIIO na 6aze
OCHOBHOTO 0011ero oOpa3oBaHMsl, YIUTHIBAIACh OOBEKTHBHAS PEATLHOCTh — HEOOJBIION
00BEM YacoB, OTITYIIEHHBIX HA U3YUYECHUE XUMHUH U CTPEMIICHHE MAaKCUMaIhbHO COOTBETCTBO -
BaTh UJIEAM pa3BuBaromero ooydeHus. [loaTomy TeopeTnyeckne BOMPOCH MAaKCHMAalbHO
CMEIICHBl K HAadaly WU3YYCHHS JUCHUIUIMHBI, C TEM YTOOBI MOCIETYIONUH (hakTHUeCKnu
MaTepHall PACCMAaTPUBAJICS HA OCHOBE M3YUYEHHBIX TEOPHIl.

Peanuzanust neAyKTHBHOTO TMOAXOJA K M3YYCHHIO XMMHUHU CIIOCOOCTBYET Pa3BHTHIO
TaKMX JIOTHYECKUX OIepalii MBINDICHUS, KAaK aHali3 W CUHTE3, O000O0IIeHHWEe U
KOHKPETHU3aIlusl, CPABHEHUE ¥ aHAJIOTUSI, CHCTEMAaTH3aIUsl ¥ KJIacCU(DUKAIHS U JP.

N3ydenne xumMuu B TpO(ECCHOHATBHBIX O00Pa30BATECIBHBIX OpPTaHHU3AIUIX,
peanu3yronmx 00pa3oBaTEIbHYI0 MPOrpaMMy CpeIHEro o01ero oopa3oBaHus B IMpeaenax
ocsoenust OITOIT CITO na 6a3e 0CHOBHOTO 00IIeT0 00Opa30BaHUsl, UMEET CBOU OCOOCHHOCTH
B 3aBHUCHMOCTH OT Tpodmisi mpodeccHoHATBHOTO 00pa3oBaHUs. OJTO BBIpaKaeTCs B
CoJiep’)KaHUU OOy4YeHUS, KOJIMYSCTBE YacoOB, BBUICISCMBIX HAa HM3YYCHHE OTACIBHBIX TEM
MPOTPaMMBbI, TIIyOMHE WX OCBOCHHUS OOYUYAIOIIUMHKCS, 00hEME M XapaKTepe MPaKTHUYECKHX
3aHSTUN, BUAAX BHEAYTUTOPHON CaMOCTOSTENBHOM pabOThI CTY/IEHTOB.

[Tpu OCBOCHUU npodeccuit CIIO €CTECTBEHHOHAYYHOTO npoduis
npodeccuoHaNbHOrO0 00pa3oBaHusl XUMHsS WyaeTcss Ha 6azoBoM ypoBHe DPI'OC cpemnero
o01rero oOpa3oBaHUsI.

B conepxanum ydeOHON AMCHUMIUIMHBI JJIi €CTECTBEHHOHAYYHOTO MPOQuIIs
npodeccHoHaIbHO 3HAYUMBIII KOMIIOHEHT HE BBIJENIEH, TaK KaK BCE €ro cojep)KaHue
SBJISETCS MPO(YUILHOOPUEHTUPOBAHHBIM M HOCHUT IIPO(EeCcCHOHAEHO 3HAUMMBIN XapakTep.

B mpouecce wu3yueHHMS ~XMMHUM ~ TEOPETHYECKHE CBEICHHS  JIOTIOJHSIOTCS
J€MOHCTpAILHMAMHU, JJA0OPATOPHBIMU ONIBITAMU U MPAKTUUYECKUMHU 3aHATUSAMU. 3HAYUTEIBHOE
MECTO OTBOJUTCS XUMHYECKOMY OJKcrepuMeHTy. OH OTKpbIBaeT BO3MOXKHOCTh
dbopMupoBath y oOy4arommxcs cCheluaibHble MpeIMeTHble YyMEHHUA: padoTaTh C
BEIIECTBAMH, BBIMOJHATH MPOCTHIE XUMUYECKHE OIMBITBI, YYUTh O€30MacCHOMY H
HKOJIOTHYECKA TPAMOTHOMY OOpAaIlEeHUIO C BElIECTBAMH, MaTepualaMH U MpolieccCaMH B
OBITY U Ha TIPOU3BOJICTBE.

Jns  opraHuszanud  BHEAyIUTOPHON  CaMOCTOSITENFHOM  paboOThl  CTYAEHTOB,
oBnaneBatoux npodeccusmu CIIO ecrecTBeHHOHAay4YHOTO MPOQuIIs NPOoPecCHOHATBHOTO
oOpa3oBaHUs,  TpPEACTaBIEH  MNPUMEPHBIM  mepeueHb  pedeparoB  (IOKIAA0B),
WHUBUAYAIbHBIX TPOEKTOB.

B npomecce wu3yueHMs XuUMHH BaXHO (opmupoBaTh HMHPOPMAITMOHHYIO

KOMIICTCHTHOCTb 06yqa101111/1xc;1. H03TOMy Ipru OpraHu3alvn CaMOCTOSTEIbHOMN pa6OTBI
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HEOOXOMMO aKIEHTUPOBAaTh BHUMaHHWE OOy4alOIIMXCAd HAa TOUCKE HWHPOpMaluu B
cpenctBax —maccmenuna, HurtepHere, ydueOHOW U CHEIUANBHOM  JHUTEpaTrype C
COOTBETCTBYIOLIUM O(OPMIIEHUEM U MPEICTABICHUEM PE3YIIbTAaTOB.

Nzyuenne oOmeoOpa3oBaTeNbHON y4eOHOW MUCHMIUIMHBI «XUMHS» 3aBEpIIAcTCs
M0JIBEZICHUEM UTOTOB B (hopMe HK3aMeHa B paMKaxX MPOMEXKYTOUHOM aTTECTalluU CTYICHTOB
B mporecce ocBoeruss OIIOIT CIIO ¢ momydeHwem cpemHero oOmero oOpa3oBaHUs
(ITTIIKPC).

MECTO YUYEBHOU JUCLHUTIINHBI «XUMHU SI» B YYEEHOM ITJIAHE

VYdeOHass AUCHUIUTIHA «XUMUSD) SBISIETCS YUEOHBIM NPEIMETOM M3 00s3aTeIbHOM
npeameTHo# oOnactu «EctectBennsie Hayku» OI'OC cpeanero ob6miero oopa3oBaHus.

B npodeccuoHanbHbIX  00pa3oBaTeNbHBIX  OpPraHM3alMsIX,  PEATU3YIOMIUX
00pa3zoBaTeNbHYI0 TPOTpaMMy CPEIHETOo OO0IIero oOpa3oBaHMsI B TIpejesiax OCBOCHUS
OIIOII CIIO Ha 6a3ze ocHOBHOTO 00MmIer0 0Opa3oBaHUs, ydeOHAs MUCHIUIUIMHA «XUMUSD)
u3zydaercs B obmieoOpazoBarenbHoM mukie ydeoHoro OITOIT CIIO nHa 6a3e OCHOBHOIO

o01rero o0pa3oBaHus ¢ ToJIydeHueM cpeaHero oomero oopaszoBanus ([IITKPC).

2. INTAHUPYEMBIE PE3YJbTATHI OCBOEHUS YYEEHOM JUCHUILIMHBI

OcBoeHue coaeprKaHust yaeOHON TUCITUTUTMHBI « XUMHUS 00€CTICUNBACT TOCTHKCHUE

CTYACHTAMH JIMYHOCTHBIX, METAIPCAMETHEIX U IPECAMETHBIX PE3YIbTATOB:

JImyHOCTHBIE PE3YJIbTATBI OTPAXKAIOT:

- YyBCTBO I'OpAO0CTH U YBAXXCHHUA K UCTOPHHU U AOCTUKCHUAM OTEYSCTBEHHON XUMHUUYECKOH
HAayYKH; XUMHUYCCKU I'paMOTHOC IOBCACHUEC B HpO(beCCHOHaHBHOﬁ JCATCIIBHOCTH U B 6BITy
Ipu O6paI_HeHI/II/I C XUMHUYECKMMHU BECIICCTBAMM, MaT€pUualaMu 1 IIpOoUeCCaMu;

- 'OTOBHOCTb K IIPOJOJDKCHHIO 06p8.30BaHI/I$I N TIIOBBIIICHUA KBaJ'II/I(bI/IKaI_[I/II/I B I/I36paHHOI7I
HpO(beCCI/IOHaJIbHOﬁ JCATCIIBHOCTH H OOBEKTUBHOE OCO3HAHHE poJIx XHUMHUUYCCKUX
KOMIIETCHIUI B O9TOM,

- YMCHHC HUCIIOJIBb30BATb AOCTHUIKCHUS COBpeMeHHOﬁ XUMHYECKOU HAayKH U XUMHYCCKUX
TEXHOJIOTHUH OJI HOBBIIICHUS COOCTBEHHOTO HUHTCJUICKTYAJIbHOT'O Pa3BUTUA B BBI6paHHOI>'I

npodeccruoHaNbHOM IeATENbHOCTH.

MeTaHpeﬂMeTHLIe PE3YyIbTAThBI OTPAKAKOT OBJIAACHUEC YHHUBCPCAJIbHBIMHU y‘{e6HI>IMI/I
IO3HABATCIIbHBIMH, KOMMYHUKATUBHBIMHU U PCTYJIATUBHBIMUA JIEHUCTBUSMU.
OBJ'Ia,I[CHI/Ie YHUBCPCAJIbHBIMU y‘Ie6HLIMI/I MMO3HaBaTeIbHBIMU JACHCTBUSIMU:

1) 6a30BbIC JJOTUYECKUE JCHCTBHUS:



CaMOCTOSITENIBHO (DOPMYIUPOBATh M AKTYAIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONPENENATh LETU ACITEIbHOCTH, 3a/1aBasi IapaMeTpbl U KPUTEPUU UX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHLHOCTH C MOCTABICHHBIMU 1IEJISIMHU;

WCIIOJIb30BaTh MIPU OCBOCHUU 3HAHUU MPUEMBI JIOTHUYECKOTO MBIIIUICHHUS — BBIACIATD
XapaKkTepHbIC MPU3HAKK TOHSATHUH M YCTAaHABIMBATh HMX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIINE TOHSTHS ISt 00OBSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMpATh OCHOBAHMSI U KPUTEPUU JUIS KIACCH(PHUKAIIUKA BEIIECTB M XUMHUUYECKUX
peaKuuii;

YCTaHABIUBATh MPUYUHHO-CJIC/ICTBEHHBIC CBSI3U MEXKIY U3YIaEeMbIMU SIBJICHUSMU,

CTPOUTH JIOTUYECKUE PaACCYKJeHUs (MHIYKTHBHBIC, NEIyKTUBHBIC, TI0 aHAJOTHH),
BBISBJSITH  3aKOHOMEPHOCTH M TMPOTHBOPEUHS B  pacCMaTPUBAEMBIX  SIBJICHUSX,
(hopMyIUPOBATh BBIBOJIBI U 3aKJIFOUCHHS;

MPUMEHATh B TPOIECCE TO3HAHUA, HCIOJb3yeMble B XUMHU CHMBOJIHMYECKHE
(3HAaKOBBIE) MOJIENH, MPEOOPa30BBIBATH MOJCIHHBIC MPEACTABICHUS — XUMUYECKUN 3HAK
(cUMBOJI) DJIEMEHTa, XUMHYECKash (GopMyla, ypaBHEHHE XHMHUYECKOW peakuuu — TMpHU
pelIeHnH Yy4eOHBIX I103HABATENIbHBIX M MPAKTUUYECKUX 3ajady, NPUMEHSTh Ha3BaHHbIE
MO/IEJIbHBIEC TIPEICTABIICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB N3y4aeMbIX BELIECTB
Y XUMHYECKUX PEaKIIUil.

2) 6a30BbIe UCCIICIOBATEILCKUE ICHCTBHS:

BJIaJIETh OCHOBAMHU METOJI0B HAYYHOI'O MO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIIMIA;

dbopMmynupoBaTh IENIM M 3a7aud MCCIEIO0BaHUS, HCIIOJIb30BATh IMOCTaBJICHHBIE U
CaMOCTOSITENIBHO C(OPMYIMUPOBAHHBIE BOIMPOCH B KAaueCTBE HMHCTPYMEHTa MO3HAHUS H
OCHOBBI U1l (POPMHpPOBAHHS THUINOTE3bl MO MPOBEPKE NPABUILHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

BJIaJIETh HABBIKAMHU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS U MPOBEICHUS YYEHUUYECKUX
OKCIEPUMEHTOB, COBEpIICHCTBOBATH yMEHHUs HaOmomaTh 3a  XOJIOM  Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (GopMynupoBaTh 000O0IIEHUS U BBIBOIBI
OTHOCHUTENILHO JOCTOBEPHOCTU pPE3yIbTaTOB HCCIEI0BaHUSA, COCTaBISATH OOOCHOBAHHBIM
OTY€T 0 MpoJeIaHHoH padoTe;

MPHOOpPETaTh OMBIT YUEHUYECKON MCCIEIOBATENBCKON U MPOEKTHON JEeSTeNbHOCTH,
MPOSIBIIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIFHOMY MOMCKY METOJOB pPELICHUS
MPaKTUYECKUX 3a/1ay, TPUMEHEHHUIO Pa3JINYHBIX METOI0B IMO3HAHUSI.

3) pabora ¢ uadpopmarmeii:



OpUEHTUPOBATHCSI B PA3IMYHBIX HCTOYHHMKAX WHGOpMAIMU (HAYYHO-TIOMYJISpHAS
JIUTEepaTypa XUMHUYECKOTO COJEpXKaHHs, CIpaBOYHBIE MOcOOMs, pecypcsl MHTepHera),
aHATM3UPOBATh MH(POPMALUIO PAa3IMYHBIX BHAOB U (OPM TNpEACTABICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEIPOTUBOPEUUBOCTD;

(hopMyTHpOBATh 3aMpPOCHl U MPUMEHATh PA3IMYHBIE METOBI MPU MOHUCKE U 0TOOpe
nHpopMaKy, HeOOXOIMMO [T BBITIOJIHEHUS YU4eOHBIX 33/1a4 ONPEACIEHHOTO THIIA;

npuoOpeTraTh  OMBIT  MCIOJB30BaHUS  MH(POPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMpaTh ONTUMAIbHYIO (hopMy MpeacTaBieHHs HHGPOpPMaLUU
(cxembl, rpauKy, TUarpaMmbl, TaOIUIbI, PUCYHKHU U IPYTHE);

HCIIOJIb30BAaTh HAay4YHBIM S3bIK B KayeCTBE CpEACTBA IpU paboTe C XUMHUYECKOU
nHpopmanren: MTPUMEHATh MEXMpeAMeTHbIe ((pu3nueckue M MaTeMaTU4YeCKUE) 3HAKu U
CUMBOJIBI, PopMyIbl, a00OpEeBUATYPHI, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKNE CPEJCTBA HATTISIAHOCTH.

OmnageHne yHUBEPCATbHBIMI KOMMYHHUKATHBHBIMH JICHCTBHSIMU:

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMoil TeMbl B XOJ€ Auajiora W/Wiu
JMCKYCCUHU, BBICKA3bIBaTh HJAEU, (GOPMYIHPOBATH CBOM MPEMAJIOKEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TPE/UI0KEHHOH 3a1a4;

BBICTYNaTh C Ipe3eHTalued pe3yabTaTOB IM03HABATEIBHOW  JESTENbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBIIOJHEHUHU
XMMHYECKOTO DJKCIEpUMEHTa, MPAaKTHUYEeCKOH paboThl MO HUCCIEJOBAHHUIO CBOMCTB
M3Yy4aeMbIX BEILECTB, pealu3ald Y4eOHOTO MpoeKTa u (OPMYIHPOBATH BBIBOABI 1O
pe3yinbTaTaM NpOBEAEHHBIX HCCIEIOBAaHUN MYyTEM COIVIACOBAHWS MO3UIMI B XoJe
oOcyXeHHsl 1 0OMeHa MHEHUSIMU.

OBnajieHre yHUBEPCAIbHBIMU PETYISITUBHBIMU JIEHCTBUSAMU:

CaMOCTOSITEJIBHO ~ IJIAHUPOBAaTh M OCYHIIECTBIATH CBOK  [O3HABATEIHHYIO
JeSITeNIbHOCTD, OMpeeNss e€ el U 3aJlaui, KOHTPOJIMPOBAaTh U MO0 Mepe HEOOXOAUMOCTH
KOPPEKTUPOBaTh MpEAJaraeMblil alrOpUTM JCHCTBHM MpPH BHINOJHEHUH Y4EOHBIX H
HCCIIeIOBAaTEeNIbCKUX 33/1a4, BbIOMpaTh Haubosiee 3(PQPEeKTUBHBIN CHOcOoO0 HX pEIIeHUs ¢
y4E€TOM TOJTy4eHHs] HOBBIX 3HAHUH O BEIIECTBAaX M XMMUYECKHX PEaKIUIX;

OCYILECTBIIAATh CaMOKOHTPOJIb CBOEH JEATENBHOCTHM Ha OCHOBE CaMOaHaju3a U

CaMOOIICHKH.

HpCZ[MeTHLIC PE3YIbTAaThl OCBOCHUS ITPOTrPaAMMEBI CPCAHETO O6I.I.[CFO O6paBOBaHI/I$I 1o

XUMHM Ha 0a30BOM YPOBHC OPUCHTUPOBAHBI Ha obecrneucHue MpEUMYHICCTBCHHO
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0011e00pa3oBaTenbHON M OOMICKYIBTYPHOM MOArOTOBKM OOydaromuxcs. OHU BKJIFOYAIOT
cneuupuyeckue i yaeOHOTo mpeamera «XHUMHUsD» HaydyHbIe 3HAHUS, YMEHHS M CIIOCOOBI
JEWCTBUH 10 OCBOEHUIO, MHTEPIPETAIMU U MTPeoOpa30BaHUIO 3HAHUM, BUJIBI ACATEIBHOCTH
IO TIOJTy4E€HHIO HOBOTO 3HAHUS U MIPUMEHEHHIO 3HAHUN B PA3IMUHBIX YYEOHBIX M PEaTbHBIX
KU3HEHHBIX CHUTYallUsiX, CBSI3aHHBIX C XUMUEH. B mporpamme mo XWMHM TpEeIMETHBIC
pe3yJbTaThl IPEACTABIEHBI [0 T0/1aM U3y4EHUS.

K konmy oOyuenmss B 10 Kimacce mpeaMeTHBIE pPE3yJIbTaThl OCBOSHHS Kypca
«Opranuyeckasi XUMHsD) OTPAXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN O XMMHYECKON COCTaBISAIONIEH €CTeCTBEHHO-
HAyYHOW KapTHHBI MUpPA, POJM XMMHUHU B TIO3HAHUH SIBJICHUH MPHUPOJBI, B (DOPMUPOBAHHUU
MBIIUICHUS! ¥ KYJIBTYPBI JJUYHOCTH, €€ (DYHKIMOHATBLHONW TPAaMOTHOCTH, HEOOXOUMOW ISt
pelIeHrs MPAaKTUYECKUX 3a/7a4 U HKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpejie;

BJIaJICHUE CUCTEMON XMMHUYECKUX 3HAHU, KOTOpask BKIIOYAET:

OCHOBOIIOJIATral0IIMe MOHATHUS (XUMUYECKUH 3JIEMEHT, aTOM, AJIEKTPOHHAs 000JI0UKa
aToMa, MOJIeKyJa, BaJlEHTHOCTb, JJEKTPOOTPULIATEIbHOCTh, XHUMHYECKas  CBSA3b,
CTpyKTypHas ¢opmyna (pa3BEpHyTass U COKpani€HHas), MOJIb, MOJISIPHAsT Macca, MOJISIPHBII
00BEM, yriepoAHbIN cKeneT, (pyHKIUOHAlbHAS TpyMNa, paauKal, H30MepHs, U30MEpbl,
TOMOJIOTHUECKUH  psii, TOMOJIOTH, YIJIEBOJOPOJBI, KHCIOPOA M  a30TCOJAEpKalue
COCIMHEHUS, MOHOMEp, TIOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE
COCTMHCHUS );

TEOpPUU U 3aKOHBI (TEOpHUsl CTpoeHHsl opraHumyeckux BemectB A.M. bytneposa,
3aKOH COXPaHEHMsI MacChl BELIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMHH;

MHPOBO33PEHUYECKUE 3HAHMS, JIeKalle B OCHOBE IMOHUMAaHHsS MPUYUHHOCTU U
CUCTEMHOCTH XMMHUYECKUX SIBICHHH, (DaKTOJOTMYECKUE CBEICHUS O CBOWCTBAxX, COCTaBe,
MOJIyYeHUU U O€30MaCHOM HCIOJIb30BAHUU BAXKHEHIIMX OPraHHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JAeSITETbHOCTU YeTIOBEKA;

C(OPMHUPOBAHHOCTh ~yYMEHHHM  BBISABIATH  XapaKTE€pPHble TPHU3HAKH TOHSITUH,
yCTaHaBJIMBaTh UX B3aWMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIUE MMOHATHUS MPU OMHUCAHUH
coCTaBa, CTPOCHHUS U MPEBPAIEHUI OpraHMYeCKUX COEIMHEHUI;

C(OPMHUPOBAHHOCTh ~YMEHHM HCHOJB30BaThb XUMHUYECKYI0 CHMBOJMKY  JUIS
COCTaBJICHUS MOJIEKYISAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, cokpaiiéHHOW) (opmyin

OpraHu4eCKux BCHICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaKI.IPIfI, U3roTaBjiIuBaTb MOACIU
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MOJIEKYJI ~ OPraHMYECKUX  BELIECTB Ui  WUIIOCTpallMM  HMX  XUMHUYECKOTO U
IIPOCTPAHCTBEHHOTO CTPOCHUS];

c(OPMHUPOBAHHOCTh ~ YMEHHUH  yCTaHABIMBATh IMPUHAICKHOCTh  HM3YyYEHHBIX
OpPraHMYeCKUX BEUIECTB 10 WX COCTaBy M CTPOCHUIO K OINpeNeliEHHOMY KiacCy/Tpyrie
coeluHEHUN  (YrJIeBOJOpOJbI,  KUCIOpPOJ M a30TCOJEpKallMe  COETUHEHMUS,
BBICOKOMOJIEKYJISIPHBIE ~ COEAMHEHMsI), JaBaTb MM Ha3BaHUsA IO CHUCTEMaTUYECKOU
Homenknarype (IUPAC), a Taxke mNpuBOAWUTH TpPUBUAIbHBIE HAa3BaHUS OTAEIbHBIX
OpraHMYECKUX BELECTB (3TUJIEH, IPOIMIIEH, alleTUJICH, STHJICHTJIUKOJIb, TJIMIEPUH, (EHOI,
dbopmanpaeruy, aneTaablerui, MypaBbUHAs KHCIIOTa, YKCYCHas KHCIOTa, OJIEMHOBAs
KHCJIOTa, CTEApUHOBAs KUCIJIOTA, IJII0K03a, PPyKTO3a, Kpaxmall, eJIII0103a, TJIMIUH);

c(OPMUPOBAHHOCTh YMEHHS OIPENEISATh BUAbI XUMUUYECKON CBSI3M B OPraHUYECKHUX
COeIMHEHUX (OIMHAPHbIE U KPATHBIE);

chOpPMUPOBAHHOCTh ~ YMEHMSI  NPUMEHSTh  MOJIOKEHUS  TEOPUHU  CTPOCHHS
oprannueckux BemiectB A.M. byrnepoBa /151 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB BEIIECTB
OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAaHEHUsI MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3UUYECKHE U
XMMHYECKHE CBOWCTBA THUIMMYHBIX MPEJCTaBUTENEH Ppa3JIMYHBIX KJIACCOB OPraHHUYECKUX
BelecTB (MeTaH, 3TaH, dTUJICH, MPOMIWICH, aleTuiIeH, OyraaueH-1,3, metunOyraaueH-1,3,
O€H30J1, METaHOJI, TaHOJI, 3TUJIIEHIJIMKOJIb, TJIMIEPUH, (DEHOJI, alleTalbIeT ], MypaBbUHAS U
YKCyCHasl ~KHCIIOTBI, TJIOKO3a, KpaxMmas, [eJI0103a, aMHUHOYKCYCHas KHCIIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HUMHU YpPaBHEHHUSIMHU COOTBETCTBYIOLIUX
XMUMHUYECKUX PEaKLUN ¢ UCTIOJIB30BAaHUEM CTPYKTYPHBIX (popmyit;

cOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKU YIIIEBOJOPOJIHOTO ChIPbS
(HedTh, MPUPOHBIN Ta3, YTOJb), CIOCOOBI UX MEPEPAOOTKU U MPAKTUUCCKOE MPUMEHEHUE
MIPOJIYKTOB MepepadoTKH;

c(OpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUMCICHUS [0 XUMUYECKHUM YPAaBHEHUSIM
(Maccbl, 00bE€Ma, KOJIMYECTBA UCXOTHOTO BEIECTBA WU MPOAYKTa PEaKIUU MO U3BECTHBIM
Macce, 00bEMy, KOJTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MWIIH MIPOIYKTOB PEaKIUN);

c(OPMHUPOBAHHOCTh YMEHUH BIJIAJETh CUCTEMON 3HaHMH 00 OCHOBHBIX MeETOJax
HAay4yHOTO IIO3HAHMS, MCIOJIb3YEMBIX B XMMHMM NPU HM3YYEHHH BEILIECTB U XUMHYECKHUX
ABNIEHUH (HAOIIOeHUE, U3MEpEeHUe, SKCIEPUMEHT, MOJEIUPOBaHUE), HCIIOJIb30BaTh
CHCTEMHbIE XUMHYECKUE 3HAHMS Ui NPUHATHA pPEIIeHUH B KOHKPETHBIX KH3HEHHBIX

CUTYyallUdX, CBA3aHHBIX C BCHICCTBAMU U UX IIPUMCHCHUCM,
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cOPMHUPOBAHHOCTh YMEHUH COOMIOJATh TpaBUJIa TOJB30BAHUS XHUMHYECKON
MOCYZIOi U 1a00paTOpHBIM 000PYIOBAaHUEM, a TAKXKE MpaBUiIa OOpAIIEHHUs C BEIECTBAMU B
COOTBETCTBUH C MHCTPYKIUSMHU T10 BBIIOJTHEHHUIO JIA00OPATOPHBIX XUMHUYECKHX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH TUITAHUPOBATH M BBIMOJHATH XUMUYECKAN SKCIIEPUMEHT
(mpeBpalleHHs] OPraHUYeCKUX BEILECTB [PU HATPEBAHMM, MOJIyYEHUE ITHIIEHA U U3Y4YEHUE
€ro CBOMCTB, Kaue€CTBEHHBIE PEAKI[MU OPraHUYECKUX BEIIECTB, JACHATypauus OEIKOB IpH
HarpeBaHWM, IBETHbIE peakuu OEIKOB) B COOTBETCTBUM C IIpaBWJIaMU TEXHUKH
0€30MacHOCTH IMpH OOpallleHnu C BeUIeCTBAaMU U J1a0OpaTOpHBIM 00OpPYIOBaHUEM,
MPEJICTaBIATh PEe3yJabTaThl XMMHMUYECKOTO SKCIepUMEHTa B (opme 3amucu ypaBHEHMM
COOTBETCTBYIOIINX peakuii U GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh ~ YMEHUH  KPUTHUYECKH  aHAJIU3UPOBAThb  XUMHUYECKYIO
nH(pOpMaLKIO, TIOJYy4aeMyl0 U3 Pa3HbIX MCTOYHUKOB (CpelcTBa MaccoBOil MH(popMaluy,
WnTepHeT u Apyrux);

c(OpMUPOBAHHOCTh YMEHUN COOIIOAATH MpaBUIa SKOJOTUYECKH 1IEJIecO00pa3HOro
MOBEICHUS B OBITY U TPYJIOBOM NEATENBHOCTH B LEISIX COXPAHEHUS CBOETO 3J0POBbS U
OKpY)Kalolled NPUPOJHOM Cpeabl, OCO3HAaBaTh OMNACHOCTh BO3JICUCTBUS HA IKUBbBIC
OpraHu3Mbl ONPEICIEHHBIX OPraHMYEeCKUX BEUIeCTB, MOHMMAas cMbichn mokazartens [1JK
(mpenenbHO AOMYCTUMON KOHIEHTPALUH), TIOSACHATh Ha MIPUMEPAX CIOCOObl YMEHbILICHUS U
MpeIOTBPAILEHHUS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M UEJI0BEKa;

JUis  oOydaroluxcs C OrpaHUYEHHBIMU BO3MOKHOCTSMH 3JIOPOBBS: YMEHHE
MPUMEHTHh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHUS BEHIECTB U XMMHUYECKUX
SIBJICHUM;

JUI CIIETIBIX M CJIa0OBHUAALIMX OOYYarOIIMXCS: YMEHHE HCIOJB30BaTh pelbeHO
TOYEYHYIO cucTeMy obo3HaueHwuit JI. bpaiimns ais 3anucu xumudeckux Gpopmyi.

K koniy oOyuenus B 11 kiacce npeaMeTHble pe3yiabTaThl OCBOEHUS Kypca «OOrast
Y HEOPraHUYECKasi XUMHUSD» OTPAXKAIOT!

c(OpPMUPOBAHHOCTH TMPEACTABICHUI O XMMHYECKOW COCTAaBJISIONICH €CTEeCTBEHHO-
HAayYHOM KapTUHBI MHUpA, POJIM XMMUU B MO3HAHUU SIBJICHHUHN MPHUPOABI, B (OPMUPOBAHUU
MBILUIEHUS] ¥ KYJIBTYphl JUUYHOCTH, €€ (DYHKIMOHAIBLHONW I'PaMOTHOCTH, HEOOXOUMON IS
pelIeHusl MPaKTUYECKUX 3a/ad U IKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3I0pPOBBIO U IPUPOJTHON CpENE;

BJIQJICHUE CUCTEMON XMMHMUYECKNX 3HAHUH, KOTOpasi BKJIIOYAET:

OCHOBOTIOJIATAIOIINE TOHATHS (XUMHYECKUH D3JEMEHT, aTroM, H30Tom, s-, P-, d-
AJIEKTPOHHBIE OPOUTAIN aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSIPHBIH 00BEM, BaJIEHTHOCTD,

QJICKTPOOTPUIATCIBHOCTD, CTCIICHL OKUCJICHUS, XUMHWYCCKAaA CBA3b (KOBaJ'ICHTHaH, HOHHAas,
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MeTaJUTM4ecKasi, BOJOPO/HAS), KPUCTAIUIMYECKAss PEHIETKA, TUIbl XMMHUYECKHX PEaKIHi,
pacTBOp, AJNEKTPOJUTHI, HEAIEKTPOJIUTHI, JIECKTPOJUTUYECKAS] JUCCOIMAIUS, OKHUCIUTEb,
BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEaKIIMU, XUMHUUYECKOE PABHOBECHE);

TEOPUU W 3aKOHBI (TEOPHUS] DJICKTPOJUTHYECKOW IAUCCOLMAINM, TEPHOIUYCCKUN
3akoH JI.1. MeHneneeBa, 3aKOH COXpPAaHEHHMSI MacChl BEUIECTB, 3aKOH COXPAHEHUS H
MIPEBpAIICHUsI SHEPTUU MPU XUMUUYECKHX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJWYECKUM
SI3BIK XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAHUS IPUYUHHOCTU U
CHUCTEMHOCTH XUMUYECKUX SIBJICHHH, (DAKTOJIOTMUECKHE CBEJIEHHS O CBOMCTBAaX, COCTaBeE,
MOJTYYeHUH U 0€30MaCHOM HCIOJIb30BAaHUN BAXKHEUIIIUX HEOPTaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JIEATETLHOCTH YEJIOBEKa,

chOpMUPOBAaHHOCTh YMEHHMM  BBISBIATH XapaKTEepHbIE TPHU3HAKKH TOHATHUH,
YCTaHABIWBATh WX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MMOHITHS MPU OMMMCAHUH
HEOPraHMYECKHUX BEIIECTB M UX MPEBPAIICHUI;

chOpMUPOBAHHOCTh YMEHHH  HCIIOJIH30BAaTh XUMUYECKYIO CHUMBOJIUKY  JUISI
cocTaBjeHUss (POpMys BEIIECTB U YpPaBHEHUW XUMHUUYECKHX PEAKIHH, CHUCTEMATHYECKYIO
Homenkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX HEOPTAaHUYECKUX BEIIECTB
(yrapHslii ra3, yriekuciblii ra3, aMMuak, rameéHas U3BecTb, HerauéHas U3BeCThb, MUTHEBAS
coJ1a, MUPUT U IPYTHUE);

chOpPMUPOBAHHOCTh YMEHHMM ONpPENENiTh BaJCHTHOCTh M CTENEHb OKUCICHHS
XUMHUYECKUX D3JIEMEHTOB B COCAUHEHUSX Pa3IMYHOTO COCTaBa, BUJ XMUMHUYECKON CBS3H
(koBajieHTHasi, HMOHHAs, MeTaJUIMYecKas, BOJOPOJAHAs) B  COCOUHEHMSX,  THII
KPUCTAJIMYECKONH pEHIETKH KOHKPETHOrO BellecTBa (aTOMHAasi, MOJIEKYJsIpHAsi, HOHHasil,
MeTaJin4yeckasi), XapakTep cpe/ibl B BOJHBIX PACTBOpaX HEOPraHUYECKUX COCAUHEHUN;

chOpMUPOBAHHOCTh, YMEHUW YCTAHABIMBATH MPUHAAICKHOCTh HEOPraHUYECKUX
BEIECTB 0 X COCTaBY K OMPENEIEHHOMY KJIacCy/TpyIIe coeIMHEHUH (IIPOCThIE BELIECTBA
— METaJUJIbl U HEMETaJUIbI, OKCUJIbl, OCHOBAHUS, KUCIOTHI, aM(OTEpPHbIE THPOKCHUIBI, COJIN);

chOpMUPOBAHHOCTh ~YMEHHIl  pacKpbIBaThb CMBICI MEPUOJAMYECKOTO  3aKOHA
J.V1. MengeneeBa U JAEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 311eMeHTOB 1—4 nepuonoB lleproauueckoil CUCTEMBI XUMHUYECKHUX AJIEMEHTOB
JI.U. MenneneeBa, WCHOJB3Yys  MOHATHS  «S-, P-, O-3J€KTpOHHBIC  OpOUTATIHY,
«QHEPreTUYECKUE YPOBHMUY», OOBICHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
JJIEMEHTOB M HMX COEAMHEHMM 1o mnepuoaaMm u rpynnaMm Ilepuoanydeckoil cucTteMbl

XUMHU4YeCcKuX 3neMeHToB J[.J. MeHnpaeneena;
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c(OPMHUPOBAHHOCTh YMEHHM XapaKTepH30BaTh (OMHUCHIBATH) OOIMHE XUMHYECKUE
CBOIiCcTBa HCOPTaHNMYCCKUX BCUICCTB PA3JIMYHBIX KJIIACCOB, MOATBCPKIAATH CYHICCTBOBAHUC
TE€HETUYECKOU CBSI3U MCXKY HCOPraHMYCCKUMHU BCIICCTBAMHU C IIOMOIIBIO ypaBHeHI/Iﬁ
COOTBCTCTBYIOIINX XUMHNYCCKUX peaKuHﬁ;

COPMHUPOBAHHOCTh yMEHHUS KJIACCU(PUIMPOBATh XHUMHYECKHE PEAKIUH  II0
Pa3MYHBIM TpU3HAKaM (YUCIy U COCTaBy PEardupyloIIUX BELIECTB, TEIIOBOMY IPQPEeKTy
pC€aKknu, N3MCHCHHIO CTENIeHEH OKHCIICHHUS 3JICMEHTOB, 06paTI/IMOCTI/I pCaknuu, y4acTuro
KaraauzaTopa);

c(hOpMUPOBAaHHOCTh YMEHUW COCTABIISITh YPABHEHUS PEAKIMN pPa3IUYHBIX THUIIOB,
MIOJIHbIE U COKpAIIEHHbIE YPAaBHEHUS PEaKLMi MOHHOTO OOMeHa, yYUTBIBAsl YCIOBUS, MPHU
KOTOPBIX 3THU pC€aKIWU UAYT 10 KOHIIA,

c(hopMUPOBAHHOCTh YMEHUH MTPOBOJUTH PEAKITUH, TIOITBEPKIAFOITNE KaYeCTBEHHBIN
COCTaB PpPA3JIMYHBIX HCOPraHUYCCKHUX BCHICCTB, pacCliO3HaBaTb OIIITHBIM HYTCM HOHBI,
IPUCYTCTBYIOIINME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(hopMUPOBAaHHOCTH YMEHHI packpbiBaTh CYLIHOCTh OKHCIUTENBHO-
BOCCTAaHOBUTEJbHBIX PEAKLIUNA IMOCPEJCTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajlaHca 3THX
peaKIuii;

cOpPMUPOBAHHOCTh YMEHHI OOBSCHATH 3aBHUCUMOCTh CKOPOCTH XHMHYECKOMH
peakuuu OT Pa3IMYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XMMHUYECKOTO paBHOBECHS B
3aBHCHMOCTH OT BHeNIHero Bo3aeicTBus (mpuHiun Jle [larense);

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHUE MPOIIECCHI, JIeXkKAIlUe B
OCHOBE  TPOMBIIUIEHHOTO TMOJIyYEHUS CEpHOM  KHCIOTBI, aMMHuaka, a TaKxke
cOpMUPOBAHHOCTh MPECTABICHUNA 00 OOLIMX HAayYHBIX HPHUHIMIAX U 3KOJOTUYECKUX
npo0ieMax XuMUYECKOTO MMPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUMCICHUS C HCIOJIH30BAaHHUEM IMOHSITHS
«MaccoBasi J0Js BEIIeCTBA B PacTBOpE», OOBEMHBIX OTHOIIEHUN Ta30B MPH XUMUYECKHX
peakiusx, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO W3 YYAacTBYIOIIUMX B PEAKIMH BEIIECTB, TEIIOBOro 3ddeKTa
peaklMy Ha OCHOBE 3aKOHOB COXPAHEHHUs MacChl BEIIECTB, MPEBPAILCHHUS U COXPAaHEHUS
SHEPTUH;

chOpMUPOBAHHOCTh yMEHUH COONMIOJATh TNpaBUia TIOJTB30BAaHUS XUMHUYECKOMN
MOCyI0l 1 1ab0paToOpHBIM 000pYIOBAaHUEM, a TAKXKE MPaBUIa OOpAIEHHUS C BEIIeCTBAaMH B
COOTBETCTBUU C MHCTPYKIHUSMU IO BBIMOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHI TIAHUPOBATH U BBIMOJHATh XUMUYECKUN IKCTIEPUMEHT

(pa3JIO)KCHI/IC MNEepoKCcuaa BOJAOpPOAAa B MPHUCYTCTBUU KaTallnM3aTopa, OIMPCACICHUC CPCIbI
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pacTBOPOB BEIIECTB C TMOMOIIBI0 YHUBEPCAIHHOTO HWHAMKATOPA, BIUSHUE Pa3IUYHBIX
(akTOpOB HAa CKOPOCTh XMMHUYECKOW DPEAKIMH, PEaKIMd MOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cynbdar-, KapOOHAT- M XJIOPHI-aHWOHBI, Ha KAaTHOH aMMOHWUS, PpEIICHHE
SKCIIEPUMEHTANIbHBIX 3a7ad 1o TemaMm «Mertamiby u «Hemeramnbs») B COOTBETCTBUU C
MpaBWIAMH TEXHUKH O€30MACHOCTH IPHU OOpAICHWH C BEIECTBAMU H JabOPaTOPHBIM
000pyIOBaHUEM, TIPEICTABIIATE PE3yIbTATHl XUMHYECKOTO IKCIIEPUMEHTa B (popMe 3amucu
YpaBHCHUU COOTBETCTBYIONIUX peaknuid W (HOpPMYIHpPOBATH BBIBOJBI Ha OCHOBE JTHX
pe3ynbTaToOB;

chOpMUPOBAaHHOCTh ~ YMEHHH  KPUTHYECKH  aHAJIU3UPOBATH  XUMHYECKYIO
WH(pOpMAIIHIO, TTOTYyYaEeMYIO U3 Pa3HbIX UCTOYHUKOB (CpPEICTBAa MACCOBOM KOMMYHHMKAIIWU,
WnuTepHer u apyrux);

c(hopMUPOBAHHOCTh YMEHHUI COOIIOIATh MpaBUia SKOJOTUYECKU IE€TIECO00Pa3HOTO
MOBEJICHUSI B OBITY W TPYIOBOW NIEATEIHOCTH B IIEJISIX COXPAHEHHSI CBOETO 3JI0POBbS
OKpY)Kalolled MNPUPOJHOM Cpelabl, OCO3HaBaTh OMACHOCTh BO3JEHCTBUS Ha JKUBBIC
OpraHuU3Mbl OTpENEIEHHBIX BEIIECTB, MOHUMAas cMbIcH Tokasarens [IJK, moscHsTe Ha
npuMepax CIocoObl YMEHBIICHHS W TPEAOTBpAIIEHUsS WX BPEIHOTO BO3JEHCTBUSA Ha
OpraHW3M YeJIOBEKa.

Breimyckauk, ocBomBmuii [IIIKPC, momken oGmamaTe OOIIUMH KOMIETCHITUSMU,
BKJIFOYAIOIUMU B ce0s CLIOCOOHOCTD:

OK 1. BeiOupaTh crocoObl pelieHus 3aaad npodecCuoHaabHON JACITEIbHOCTH, MPUMEHUTEIBHO K

Pa3IMYHBIM KOHTCKCTaM.

OK 2. OcyiecTBisTh MOKUCK, aHAIU3 U MHTEPHPETAUI0 HHPOpMAIMU, HEOOXOAUMOMN IS

BBIIIOJIHCHUA 3a4a4 HpO(beCCHOHaHBHOﬁ JACATCIIbHOCTH.

OK 3. IlmanupoBaTh M pealv30BbIBaTh COOCTBEHHOE MPO(ecCHOHAIBHOE W JIMYHOCTHOE

Pa3BUTHUC.

OK 4. PaGoTrath B KOJUICKTUBE U KOMaHJE, YO(PEKTHUBHO B3aUMOICHCTBOBATh C KOJUICTaMH,

PYKOBOACTBOM, KIIMCHTAMMU.

OK 5. OC}’H_ICCTBJIHTB YCTHYIO U IUCBMCHHYIO KOMMYHHKAIIUIO Ha TOCYAAPCTBECHHOM $3bIKC

C y4€TOM 0coOeHHOCTEH CONUAJIBHOTO U KYJIBTYPHOI'O KOHTCKCTA.

OK 6. HpOSIBJ'IHTB rpaXxJAaHCKO-IIATPUOTHYICCKYIO IMMO3UIUI0, JEMOHCTPUPOBATE OCO3HAHHOC

IIOBCACHHUEC HA OCHOBC 06U.IC‘-ICJ'IOBC‘-ICCKI/IX LICHHOCTEIA.
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OK 7. CopelicTBOBaTh COXpPAaHEHHUIO OKpYXKAlOIIEH Cpelsl, pecypcocOepekeHuIo,

3G PEeKTUBHO ACHCTBOBATH B UPE3BBIYAMHBIX CUTYaLIUsX.

OK 8. Hcrmonb3oBarh cpeacTBa (U3MUECKOW KYIBTYPHI JUISI COXPAaHEHHS W YKPEIUICHUS
30pOBBS B Ipolecce MpodecCHOHaIbHON AEATENPHOCTH M HOJJIepKaHUuEe HEOOXOAUMOTO

YPOBHS (PU3HUECKON OATOTOBICHHOCTH.
OK 9. Hcnonb3oBaTh HHGDOPMAIIHOHHBIE TEXHOJIOTHH B MPO(HECCHOHATBHON AEATEIIEHOCTH.

OK 10. Ilonb3oBarbcsi mpo(heCCHOHATBHOM JOKyMEHTalMeld Ha TOCyJapCTBEHHOM H

HHOCTPAHHOM SA3BIKE.

OK 11. [TnanupoBath MpearnpruHUMATENbCKYIO 1€ATEILHOCTD B MpodeccnoHalbHOM chepe.
3. Conep:xanue y4eOHOM TMCHUNIMHBI.

BBeaenue
HaquLIe METOAbBI ITO3HAHUS BCIICCTB U XUMHNYCCKUX sBJIeHUN. Poib SKCIICPpUMECHTA
U TCOPUHU B XUMUH. MO)IeJ'H/IpOBaHI/Ie XUMHUYCCKHUX IMPOIECCCOB. 3HaueHne XUMHUU IIpH OCBOC-
Hun  npodeccuit  CIIO wu  cmemmansHocTet  CIIO  TexHmueckoro  mpoguiist
npohecCHOHATBHOTO 00pa30BaHMUs.

1. O0masi 1 HeopraHu4vecKasi XuMus
1.1 OcHOBHBIE€ NOHATHSA U 3aKOHBLI XUMHH

OcHoBHbIEe MOHATHS XUMHH. BeniectBo. ATom. Mosiekyna. XUMUYECKUM 3JIEMEHT.
Annotponusi. [Ipocteie u cioxHbie BemecTBa. KauecTBEHHbIM U KOJIMYECTBEHHBIM COCTaB
BEIIECTB. XUMHUYECKHE 3HAKM W (popmyabl. OTHOCHUTEIbHBIE aTOMHAs M MOJICKYJspHas
Macchl. KonnuecTBo BelecTsa.

OcHoBHbBIE 3aKOHBI XUMHH. CTexruoMeTpus. 3aKOH COXpPAaHEHHUS MAacChl BEIIECTB.
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB MOJEKYJISPHOW CTPYKTYphl. 3aKoH ABOTaIpo H
CIEICTBHUS U3 HETO.

PacuerHble 3amauM Ha HAXOXXJIEHHE OTHOCHUTEIbHOW MOJIEKYISIPHOM MAacChl,
OTpEeNeICHUEe MAacCOBOM JOJIM XHMHYECKHX JJIEMEHTOB B  CIIO)KHOM  BEIIECTBE.
JlemoHcTpanuu

Moenu aToMOB XUMHYECKUX DJIEMEHTOB.

Mopenu MONeKyn MPOCThIX U CIOKHBIX BelecTB (Imapocrep:kHeBbie U CTioapTa—
bpurneoa).

Kosnnekuust mpocTsIX U CIOXKHBIX BellecTB. HekoTopele BemiecTBa KOJIUYECTBOM |
MoJb. MoJienb MosipHOTO 00beMa ra3oB. Ayuotponus docdopa, KHCIopoaa, 0JIoBa.

[IpodunbHeie U TPo(hecCHOHATBFHO 3HAYUMBIE AJIEMEHTHI COACpKaHUs. AJUIOTPOI-
Hble MOAM(DUKAIIUH yriepoaa (anMas, rpadur), Kucaopoaa (KUCIOopoi, 030H), 0JI0Ba (cepoe
u 6enoe 0110B0). [ToHSITHE 0 XMMHYECKOH TEXHOJIOTMH, OMOTEXHOJOTHH U HAHOTEXHOJIOTHH.

1.2. Ilepuoguyecknii 3axkoH u Ilepuognyeckasi cucrema xumu4yeckux 3aemenros /1. U.
MenjeJieeBa 1 CTPOECHHE aTOMA
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Hepuoauuecknit 3axkon J.U.MengeneeBa. Otkpeitue JI.1.MenaeneeBsim
[Tepuomuueckoro 3akona. Ilepuoanueckuii 3akoH B opmynuposke J.M.Menneneena.

[Mepromuueckast TabaUIa XUMHUYECKUX DIIEMEHTOB — Tpaduyeckoe 0TOOpaxeHHe
neproauveckoro 3akoHa. CTpyKTypa NEpHOIMYECKONW TaONWIbl: Tepuoabl (Maible U
OoJbIIHe), TpYNIbI (TJIABHAS U IOOOYHAs ).

Crpoenue atoma u llepuommueckuii 3axkon [.M.MenzgeneeBa. AToM — clOXHas
gactuna. SAapo (MpOTOHBI M HEHUTPOHBI) U ANMEKTpoHHAs obosouka. M3otombl. CtpoeHHe
AJIEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB MaJbIX MEpHOJI0B. OCOOEHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIINX MEPUOAOB (IIEPEXOIHBIX FIIEMEHTOB).
[Mouste 00 opbOutansax. S-, p- u d-opOuTanu. DIIEKTPOHHBIE KOHPHUTYpaIlid aTOMOB
XMUMHUYECKUX DJIEMEHTOB.

Cospemennas ¢opmynupoBka [lepuoanueckoro 3akona. 3nauenue [leproauyeckoro
3akoHa W llepuommueckoil cucrembl xumuyeckux snemMeHtoB [[. M. MenpaeneeBa st
pa3BHUTHS HAYKH W IIOHUMaHUS XUMUYECKOU KapTHHBI MUPA.

JdemMoHcTpanuu

Paznuunsie popmer [leproanueckoit cucreMsl xumudeckux annementon J[. Y. Men-
JienieeBa.

Juunamuueckne TaOMUUBl JUisi  MojaenupoBaHHs  [leprogWdecKol  CHUCTEMBI.
DnexTpu3alys Teqa U Ux B3auMoaericteue. JlabopaTopHbIi ONBIT

MonenupoBanue nocrpoeHus lleproanyueckoil TabIUIBI XUMUYECKUX DJIEMEHTOB.

[Ipodunbupie ©  1podecCHOHATBPHO  3HAYUMBIE  AJIEMEHTHI  COAEpIKaHHUSL.
PannoaktuBHOCTh. lcnosnbp3oBaHue pagMOaKTUBHBIX H30TOMOB B TEXHUYECKHUX LIETSAX.
PeHTreHoBCcKO€ M3JIyu€HHE U €r0 UCIOJIb30BAHHUE B TEXHHUKE U MeaulrHe. MoenrpoBaHue
KaK METO/J] MPOTHO3UPOBAHUS CUTYAI[UN Ha IIPOU3BOJICTBE.

1.3. CtpoeHue BemecTBa

HNonnas xumuyeckas cBsi3b. Katuonsl, ux oOpa3oBaHue U3 aTOMOB B pe3ylibTaTe
mpolecca OKHUCIEeHUA. AHUOHBI, UX OOpa3oBaHHME M3 aTOMOB B pe3ylbTaTe Ipolecca
BoccTaHOBNeHUS. MOHHas CBsI3b Kak CBSI3b MEXKIYy KaTHOHAMHM M aHMOHAMHU 3a CYET
AIIEKTPOCTATUYECKOTO MpUTsHKeHus. Kiaccudukanuss MOHOB: MO COCTaBy, 3HaKy 3apsla,
HaJIMYUIO TUApaTHOU 06onouku. MoHHble KpucTammniyeckue pemeTku. CBONHCTBA BELIECTB C
HMOHHBIM THUIIOM KPUCTAJUTMYECKON PELIETKH.

KoBajienTHasi xumu4yeckasi cBsi3b. MexaHu3Mm oOpa3oBaHUS KOBAJICHTHOU CBS3H
(0OMEHHBIN U TOHOPHO-AKIIENTOPHBIN). DIEKTPOOTPUIIATEILHOCTh. KoBaneHTHBIE OSpHAS
U HemojspHas CBs3H. KpaTHOCTh KOBaJlGHTHOW CBsI3HM. MOJEKyIsipHbIE M aTOMHBIE
Kpuctaymmueckue perierkd. CBoiiCTBa BEHIECTB C MOJEKYISPHBIMH W ATOMHBIMHU
KPUCTAITTNYECKUMH PEIICTKAMH.

Metanauveckass cBsi3b. MeTanmnuueckass — KpUCTaNIMYecKas  pelierka
MeTaJTnyeckasi XuMudeckast cBsizb. @U3NYecKue CBONCTBA METAIIIOB.

ArperaTHble COCTOSIHHSI BellleCTB M BOJOPOAHAsl CBSI3b. 1Bepaoe, KHUAKOE H
ra3oo0pa3Hoe cocTosHus BeuecTs. [lepexos BelecTBa U3 OJJHOTO arperaTHOro0 COCTOSIHUSA B
npyroe. BonopoaHast cBsi3b.

Yucroie BemecrBa u cMecH. [lonsatue o cmecu BemecTB. ['OMOreHHble u
rereporennsle cMecu. CoctaB cMmeceil: 00beMHass 1 MaccoBasi JIOJM KOMIIOHEHTOB CMECH,
MaccoBasi 10J1s1 IPUMECEH.
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Jucnepcuble cucrembl. [lonstue o mucnepcHoit cucreme. JlucnepcHas ¢asza u
aucriepcuoHHas cpena. Kiaccudukanus aucnepcHbsix cucteM. [loHSATHE O KOJUIOWIHBIX
cUCTEMaX.

JlemoHcTpanyu

Monenb KpUCTaUIMYECKOH PEIIETKH XJI0OpUIa HATPUSl.

OO0pa3ipl MUHEPAJIOB C MOHHOW KPUCTALUTMYECKOW PEIIETKOW: KaJbIIUTA, TaJIUTA.
Mojienu KpUCTAUTMYECKUX PEIIETOK «CyXOoro JipAa» (Wiu Hopma), anmasa, rpadura (wimm
KBapIa).

[Tpubopsl Ha KUIKUX KPUCTAIIIAX.

OO6pa31pl pa3IMUHBIX TUCTIEPCHBIX CUCTEM: SMYJIbCHI, CYCIIEH3HM, a3p030JIeil, reieit
U 30JI€H.

Koarynsauus. Cunepesuc. Dddexr Tunmans.

JlaBopaTopHBIE OTIBITHI

[IpuroTtoBnenue cycrneHsuu kKapOoHaTa Kaiubliusg B Boje. [lomydeHue smynbcuu
MOTOpHOTO Macia. O3HaKOMJIEHHE CO CBOMCTBAMHU JUCIIEPCHBIX CUCTEM.

[IpodunbHbie 1 TpodhecCHOHATBFHO 3HAYUMBIE IEMEHTHI coaepkanus. [lonsipHoCTb
CBSI3M M MOJSPHOCTH MoJeKyibl. Konnencanus. Tekydects. Bosronka. Kpucramnmmsanmus.
CyOmumarust u  gecyonumaris. AHOManuu  (U3WYECKUX CBOWCTB BOJbI. JKumkue
KpUCTaJIIbl. MUHEpaJbl U TOPHBIE MOPOJIbI KaK MPUPOIHBIE CMECH. DMYIbCUU U CYCIIEH3UH.
3o (B ToM umciie adpo3oiu) u renu. Koarymsmus. Cunepesuc.

1.4. Boaga. PacTBOpbI. DJIEKTPOJIUTHYECKAS JUCCOIHAIIUS

Boma. PacrBopnl. PacrBopenme. Bojga kak pactBoputenb. PacTBopuMOCTH
BemiecTB. HacellieHHble, HEHACBIIIEHHBIE, IEPECHIIICHHbIE PAacTBOPHI. 3aBHCUMOCTH
PacTBOPUMOCTH Ta30B, KUAKOCTEH U TBEPBIX BEIIECTB OT Pa3IMUHbIX (PaKTOPOB.

MaccoBast 107151 paCTBOPEHHOT'O BELIECTBA.

JVIEKTPOJIMTHYECKAS  JMCCONMALMUSA.  OJEKTPOJUTBI U HEDJIEKTPOUTHI.
DneKkTponuTHYecKas auccouuanus. MexaHu3Mbl 3IEKTPOJUTUYECKON IUCCOLUMALNU IS
BEIIECTB C pPA3JIMYHBIMU TUIAMU  XMMHUYECKOW CBS3U. ['maparupoBaHHbIE W
HETUJPATUPOBAaHHbIE HOHBL. CTENEHb >3JIEKTPOJUTHYECKOW auccounanuu. CuibHbIE U
ciabbie 3MEeKTPOJIUThl. OCHOBHbBIE MOJOKEHHUS TEOPHUU AIIEKTPOJUTHUYECKON JHUCCOIMAILINH.
Kucnotel, 0cHOBaHHUS U COJIM KaK 3JEKTPOJIUTHI.

JemoHcTpanuu

PactBopuMoOCTb BelecTB B BOJIE.

Cobupanue razoB METOJIOM BBITECHEHHS BO/IBL.

PactBopeHue B Bojie CEpHOM KMCIIOTHI U COJIEH aMMOHHMS.

OO0pasibl KPUCTATUIOTHAPATOB.

H3rorosneHue rurcoBou MoBsA3KU.

HcnbiTaHne pacTBOPOB 3JIEKTPOJIUTOB M HEAJIEKTPOJIUTOB HA MPEAMET AUCCOLUALINH.
3aBUCUMOCTb CTENEHH JJIEKTPOJUTUUYECKON JMCCOIMALUU YKCYCHOM KHCIOTBI OT pa3-
0aBlIeHUs PacTBOpA.

JIBM)KEeHHE OKpallleHHBbIX MOHOB B 3JIEKTpUUECKOM moje. [IpuroroBieHue xecTkon
BOJIbI U YCTPAHEHHE €€ KeCTKOCTU. IOHUTHI.

OO0pa3ibl MUHEPATBHBIX BOJ pa3IMYHOTO HazHadeHus. [IpakTudeckoe 3aHsTHE

[IpuroroBnenue pacTBopa 3alaHHOM KOHLIEHTPAIUH.
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[IpodunbHbie 1 TpoeccHoHaNbHO 3HAYMMBIE IEMEHTHI coJiepKaHus. PacTtBopenue
Kak  (U3MKO-XMMHUYeCKHid  mpouecc. TemnoBeie  3¢ddexkTel  Tpu  pacTBOpEHUH.
Kpucramioruaparsl. Pemenne 3a1au Ha MacCOBYIO JIOJIIO paCTBOPEHHOrO BelecTsa. Ilpu-
MEHEHHE BOJbI B TEXHHYECKHX IelisiX. JKeCTKOCTh BOJBI M CIIOCOOBI ee ycTpaHeHus. Mu-
HEpaJIbHBIE BOJBI.

1.5. Knaccudukanus HeopraHm4eCKUX coeJMHEHUI U UX CBOMCTBA

Kucaorsl U ux cBoiictBa. KHCI0ThI Kak 3J€KTPOJIUTHI, UX KIACCHU(UKALMS 110 pa3-
JIMYHBIM MpPU3HAKaM. XUMHUYECKHUE CBOMCTBA KHUCIOT B CBETE€ TEOPHUM DIIEKTPOJIUTUUYECKOU
muccounanuu. OcoOEHHOCTH B3aMMOJCHCTBHSI KOHLIEHTPUPOBAHHOM CEPHOM W a30THOM
KHUCIIOT ¢ MeTayiaMu. OCHOBHBIE CIIOCOOBI TIOJTyYEHHS KUCIIOTHI.

OcHoBanust u ux cBoiicrBa. OCHOBaHUS KaK AJIEKTPOJIUTHI, UX KiIacCU(PUKAIHS 110
pa3MYHBIM ~ TpU3HAKaM. XHWMHYECKHE CBOMCTBA OCHOBAaHHWA B CBET€ TEOPHH
ANIEKTPOJINTUYECKON naucconuanuu. PasnojkeHne HEepacTBOPUMBIX B BOJE OCHOBAHMM.
OcHoOBHBIE CLIOCOOBI MOTY4YE€HUSI OCHOBAHUH.

Couu n ux coiicrBa. Conn Kak eKTpoanuThl. COJIM CpeHNE, KUCIIBIE U OCHOBHBIE.
XUMHUYECKUE CBOMCTBA COJIEH B CBETE TEOPUH IEKTPOJUTUUECKON auccormanui. CrocoOs
MTOJTYYEHUS COJIEH.

I'maponus coent.

Oxcuabl m ux cBoiictBa. ConeoOpasyrolye W HECoJIe00pa3yromue OKCHIIBI.
OcHoBHblE, aM(]OTepHble W KHUCJIOTHBIE OKCHJbl. 3aBUCHMOCTbH XapakTepa OKCHAa OT
CTETNIEHH OKHCIIEHUS O0O0pa3ylollero ero Merauia. XUMHYECKHe CBOWCTBA OKCHUJIOB.
[Tosmydyenune okCHaOB.

JleMoHCTparmu

B3anmonelicTBie a30THOM M KOHIIEHTPUPOBAHHOM CEPHOM KHUCJIOT C METAJIJIAMH.
I'openne docdopa u pacTtBopeHre NpoayKTa ropeHus B Boje. IlosyueHue u cBoiicTBa
amdoTepHoro ruiapokcuna. HeoOpatumblii ruaponns kapOuma kanbius. OOpaTUMBIiM
TUAPOIIN3 COJIEH Pa3IMYHOrO THIIA.

JlaGopaTopHBIE OTIBITHI

HcnbiTanue pacTBOpOB KHUCIOT HMHAUMKATOpaMHu. B3auMojeicTBuEe METAIOB C
KuclIoTaMu. B3anmozelcTBUe KHCIOT ¢ OKCHJaMH METaJUIOB. B3amMoeicTBuE KHCIIOT C
OCHOBaHMSMH. B3anmoaelicTBHE KUCIOT C COISIMMU.

HcnbiTanue pacTBOpoB Ienodel uHAMKAaTopamMu. BzaummopeicTBue I1ienoyei ¢
COJISIMU.

Paznoxkenue HepacTBOPHMMBIX OCHOBaHWM. B3auMoneicTBuEe cojieid ¢ MeTajlaMHu.
B3aumopeiicTBre coseil Ipyr ¢ Ipyrom.

I'maponus coliel pa3IuyHOrO THIIA.

[IpodunbHeie U mpodeccHnoHaTbHO 3HAYUMBIE JJEMEHTH coiepxkanus. [IpaBuma
pa3baBieHHs] CepHOM KHUCIOTHL Vcrmonb30oBaHME CEPHOM KHUCIOTHI B MPOMBIIIJICHHOCTH.
Enkue menouu, UX MCIOJB30BAHUE B IMPOMBILLICHHOCTH. [ 'alieHas U HeramieHas U3BeCTb,
WX MPUMEHEHHE B CTpOUTENbCTBE. [ UIic u anebactp, rUrcoBaHUeE.

[Tonsartue o pH pactBopa. Kucnortnas, menoynas, HeiTpaibHas cpeja pacCTBOPOB.

1.6. XuMu4yeckue peakuuu
Knaccudukanusi xummudeckux peakumii. Peakiuu coequHeHHs, pa3ioXeHHs,
3ameneHusi, oomena. Karanutuueckue peakuuu. OOpaTuMble U HEOOpATHMBIE PEaKIUU.
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I'oMoOreHHble U reTepOoreHHble PeaKUU. DK30TEPMHUUECKUE U DHIOTEPMUUYECKUE PEaKLUU.
TennoBoit 3¢ dexT XuMuuecKux peakuuii. TepMoxuMudeckne ypaBHEHHUS.

OKuCINTENBbHO-BOCCTAHOBHUTE/IbHBbIE peakuuu. CreneHb okucieHus. OKuciauTenpb
U BOCCTaHOBJeHHME. BoccTraHoBUTENs M OKUCIEHHE. METOJ 3JeKTPOHHOro OanaHca yis
COCTaBJICHUS YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.

Cxopoctb XuMHYeCKHX peakunuil. [loHATHE O CKOPOCTM XMMMYECKUX pEaKIUil.
3aBHCHMOCTh CKOPOCTH XHMHUYECKHX PpEAKIUi OT Ppa3sIUYHBIX (AKTOPOB: IPHPOJIBI
pearupyrouux BeIecTB, UX KOHIIEHTPALUK, TEMIEPATyphl, IOBEPXHOCTH COIIPUKOCHOBEHUS
Y UCIOJIb30BaHUs KaTaIU3aTOPOB.

OOpaTuMocTh XuMHYecKMX peakumii. OOpaTtuMble M HEOOpaTUMBbIE pPEAKIINU.
XUMHYECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMELICHHUS.

JlemoHCcTpanmu

[Ipumepbl HEOOpaTUMBIX peakLMi, HAYIIMX C 00pa30BaHUEM OCaJKa, ra3a Ui BOJbI.
3aBUCUMOCTh CKOPOCTH PEaKIMM OT MPUPOJIbl pearupyrouux BemecTs. B3aumoneiictBue
pPacTBOPOB CEPHOM KHUCIOTHI C PACTBOpPaMH THOCYJb(aTa HaTpUsl pa3InYHON KOHILEHTPALUU
1 Temnepatypsl. Mosienb KUISIIEro ciosl.

3aBUCHUMOCTh CKOPOCTH XMMHUYECKON peaklUy OT MPUCYTCTBUS KaTajau3aTopa Ha
IpUMepe pas3iokKeHHsl MEePOKCHIa BOJAOPOa C MOMOIIBI0 TUOKCHIa MapraHia M KaTajiasbl.
Moens anekTpoausepa.

Mopnenb 37MeKTPOJSM3HON BaHHBI JJIS TOJIy4EHUS allOMUHHS. Mojaenb KOJOHHBI
CUHTE3a aMMHAaKa.

JlaGopaTopHBIE OTIBITHI

Peaknus 3amemieHuss Menu »Kele3oM B pacTBOpPE MEIHOro Kymnopoca. Peakuuw,
uaymye ¢ 00pazoBaHUEM 0CaJKa, Ta3a UM BOJIBL

3aBUCHUMOCTb CKOPOCTH B3aUMOJECHCTBHUS COJISIHOM KHCIOTBI ¢ METAUIAMHM OT HX
MIPUPOJIBI.

3aBUCUMOCTb CKOPOCTH B3aUMOJEHCTBUS LIMHKA C COJISTHOM KHCIIOTOM OT €€ KOHLEH-
Tpauuu.

3aBUCHMOCTh CKOPOCTH B3aumoeicTBust okcuaa menu (II) ¢ cepHoit kucnoroit ot
TeMIEePATYPBHI.

[IpodunbHeie u mpodeccnoHanTbHO 3HAUUMBIE dJIEMEHTHI cojiepkanus. [lonsarue 06
ANEKTPOJIM3e. IJEKTPOJU3 PACILUIABOB. JIEKTPOJIU3 PACTBOPOB. DIIEKTPOIUTHUYECKOE
noiaydyeHue amtoMuHus. l[IpakTuueckoe npuMeHeHHE »3ieKTpoau3a. [anbBaHOIIIACTHKA.
l'anpBanocTerus. PadunupoBanue MBETHBHIX METAILIOB.

Karanmu3. TomoreHHele U TeTeporeHHble  KaTaiau3aropsl.  [IpoMoOTOpBI.
Karanutuueckue siapl. THTruOUTOPBHL

IIpousBoacTBO aMMHMaKa: CbIpbe, anmnaparypa, Hay4Hble IPUHLUIIBL.

1.7. MeTa/liIbl M HEMETAJLIbI

Metaniabl. OcOOEHHOCTH CTPOCHHSI aTOMOB M KpHCTauioB. Du3nueckue CBOMCTBA
MetaioB. Knaccudukaius MeTalIoB MO pa3iMyHbIM MpHU3HAKaM. XUMUYECKUE CBONCTBA
METAJUIOB. DJIEKTPOXUMUYECKUN psAJl HAPSLDKEHU MeTaJIoB. MeTanoTepMus.

O6mue  cnocoObl  monydeHHs  MeTauioB.  [loHsATHE O  MeTalUTyprum.
[Mupomerannyprusi, THAPOMETALTYPruss M d3nekTpomeramutyprus. CIuiaBpl 4YepHbIE H
LIBETHEHIE.
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Hemetaniapl. OcoOGEHHOCTH CTpOCHHUSI aTOMOB. HemeTamisl — MpocThie BEIecTBa.
3aBUCUMOCTh CBOMCTB TaJIOI€HOB OT HUX IIOJOXKEHHUS B NEPUOAUYECKON CHUCTEME.
OxuciauTenpHble M BOCCTAHOBUTEJIBHBIE CBOMCTBA HEMETAUIOB B 3aBUCUMOCTH OT HUX
IIOJIOKEHHUS B PAAY JIEKTPOOTPULIATEIBHOCTH.

JlemoHCcTpanmu

Komnexnus meramios.

B3auMoseiicTBue METAJIJIOB ¢ HEMETaUIaMH (KeJie3a, IMHKA U aJlOMUHUS C CEpOH,
AIIOMHHMS C MOJIOM, CypbMBI C XJIOPOM, T'OpPEHHUE XKelle3a B Xyope). ['opeHne Meramos.
ANTIOMHHOTEPMHSL.

Konnexkuus nemeramios. 'openue Hemeramios (cepsl, ocdopa, yris). BeitecHenne
MEHee aKTUBHBIX T'aJIOT€HOB U3 paCTBOPOB MX COJIeil 00jiee aKTUBHBIMU IaJlOr€HAMHU.

Mopens nTpOMBIIUIEHHON YCTAHOBKH IS MPOM3BOJICTBA CEPHOM KUCIOTHL. Monenb
neyn A oOxkura usBecTHsKa. Kosutekuuu npoayKnuil CHIIMKaTHOM IPOMBILITIEHHOCTH
(ctexna, dapdopa, dhasHca, IEeMEHTa pa3IMYHBIX MAPOK U JIp.).

JlaGopaTopHBIE OTIBITHI

3aKanka ¥ OTIYCK CTaJIu.

O3HakoOMJIEeHHE CO CTPYKTypamMH ceporo u Oenoro uyryHa. Pacro3naBanue pyn
xKenesa.

[IpakTrnueckue 3aHATHS

[lonyuenue, cobupaHume M pacro3HaBaHue ra3oB. PelieHue sKcHepUMEHTANbHbIX
3azad.

[IpodunbHpie U mpodeccuoHanbHO 3HAUMMBIE 3JIEMEHTHI coiepxanus. Kopposus
METAJJIOB: XUMHUYECKass MU DIIEKTPOXUMHUYECKas. 3aBUCUMOCTb CKOPOCTH KOPpPO3UU OT
yCIIOBUH OKpyxkatomieid cpeapl. Kiaccudukanus KOpPpo3WH METAIOB IO  Pa3InYHBIM
npu3HakaM. CriocoObl 31Tl METAJIJIOB OT KOPPO3HH.

[Ipou3BOICTBO UyryHa U CTAJIH.

[lonyuenue HemeTayioB (PAaKIHMOHHOM MEPEroHKON JKUIKOrO BO3lIyXa U
AJIEKTPOJIU30M PACTBOPOB UJIU PACIUIABOB AIEKTPOJIUTOB.

CunukaTtHasi IPOMBIIUIEHHOCTb. [IpOM3BOICTBO CEpHON KUCTIOTHI.

2. Oprannyeckasi XuMus
2.1. OcHOBHBIC NOHATHA OPraHUYECKOW XMMHUHM M TEOPHS CTPOCHHUS OPraHUYeCKHX
coeIuHeHu

IIpexmer opranmueckoit xumum. [IpupoaHbie, UCKYCCTBEHHbIE U CUHTETUYECKUE
opraHuyeckue BeuiecTBa. CpaBHEHUE OPraHUYECKUX BEIIECTB C HEOPraHUYECKUMH.

BanentHocTth. XHMMHMYECKOE CTpPOEHHE KAaK TNOPSJOK COEOUHEHUS aTOMOB B
MOJIEKYJIbI IO BAJICHTHOCTH.

Teopusi crpoenmnsi opranmyeckux coennneHuii A. M. ByraepoBa. OcHOBHbIE
MOJIOKEHUSI TEOPUU XUMUYECKOTO cTpoeHus. Mzomepus u uzomepbl. XuMudeckue GopMyIsl
Y MOJIEJIM MOJIEKYJI B OPTaHUYECKOW XUMUMU.

Knaccudurkanuss opranudeckux BemlecTB. Kraccudukanuss BemectB 1o
CTPOEHUIO YTIEPOJHOTO CKeJleTa M Haluuuio (YHKIMOHAIBHBIX Tpymim. ['omMonoru wu
romosiorusi. Hauana nomenknarypsl IUPAC.

Kinaccnpukanusa peakumii B opraHmyeckoil xumum. Peakiuu mnpucoeauHEHUs
(ruppupoBaHMs, TaJOTEHUPOBAHUS, TUAPOTAIOICHUPOBAHMS, THApaTanuu). Peakuuun
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OTIICIIIICHUA ([[CFI/II[pI/IpOBaHI/ISI, ACTUAPOraJIorcHupoOBaHus, I[GFI/I[[paTaL[I/II/I). PeaKI_II/II/I
3amenieHus. Peakuyu nu3omepusanuu.

JlemoHCcTpanyu

Mopnen  MoOJIEKyll TOMOJIOTOB M HM30MEPOB  OPraHUYECKUX  COEAMHEHUI.
KauectBeHHOE OOHapyxeHuEe yriiepoja, BOAOpOJa M XJIOpa B MOJIEKYJaX OPraHUYEeCKHX
COCIMHEHUM.

JlabopaTopHBI OMBIT

H3roTtoBnenue Moienei MOJIEKYJI OPraHUYECKUX BEILIECTB.

[IpodunbHbIe U MPO(ecCHOHANFHO 3HAYMMBIC 3JIEMEHTHI cojepkanus. [lonsaTre o
cyOcTpaTe M peareHte. Peakuuu OKHCIEHUS W BOCCTAaHOBJIEHHSI OPraHMYECKUX BEIIECTB.
CpaBHeHue Kiaccu(UKalUKU COeTMHEHUN U KiIaccuduKaluy peakuuil B HEOpraHU4ecKonl U
OPraHU4eCKO XUMHUH.

2.2. Yri1eBOA0OPObI U X NPUPOIHbIE HCTOYHUKH

AJIKaHbl. AJIKaHBI: TOMOJIOTHYECKUN psll, U30MEpPUs M HOMEHKJATypa ajKaHOB.
XWMHUYECKHE CBOWMCTBA alKaHOB (MeTaHa, dTaHA): TOPEHHE, 3aMEIICHHE, Pa3JI0KEHHE,
neruapupoBanue. [IpuMeHeHne alkaHOB Ha OCHOBE CBOMCTB.

AJIKeHbl. DTUJIEH, €r0 TOJy4YeHHE (JIeTUAPUPOBAHMEM dTaHa, JCTIOJUMEpHU3aIeH
nmojMdTUIeHa). ['OMoNOrnYecKkuil pszl, W30MepHs, HOMEHKJIATypa aJKeHOB. XHWMHUUYECKHE
CBOMCTBa STHJIEHA: TOPEHME, KaUECTBEHHbIE peakiuu (oOecuBeunBaHue OPOMHOM BOJBI U
pacTBopa mepMaHraHata Kajius), TUApatauus, noiaumepusanus. [IpumeHeHue STUiIeHa Ha
OCHOBE CBOMCTB.

JAunennbl u kayuyku. [loHsTHE O AUEHaxX Kak yrJeBOAOpPOJax C JABYMSI JBOWHBIMU
cBsa3siMu. CoOMpspKEHHBIE JUEHBl. XHMMHUYECKHWE CBOWcTBa OyramueHa-1,3 w w30mpeHa:
obOecriBeunBaHWe OpOMHOW BOABI W TOJMMEpH3alMs B Kaydykd. HarypanbHbId U
CUHTETUYECKHE Kayuyku. Pe3una.

AJIKUHBIL. AuleTiieH. XUMHUYECKUE CBOICTBA alleTUJIeHa: TOpeHHe, 00eclBeUnBaHNe
OpOMHOIi BOJIbI, IPUCOEIMHEHUHN XJIOPOBOAOPOJa U Tuiaparauus. [IpumeHenue anetuieHa
Ha OCHOBE CBOMCTB. MeXKiaccoBasi M30MepHsl € alKaJueHaMU.

Apenbl. ben3on. XuMuueckre CBONCTBAa OCH30J1a: TOPEHUE, PEAKIIUM 3aMEICHUS
(ra-norenupoBanue, HUTpoBanue). [Ipumenenre 6eH30J1a HA OCHOBE CBOMCTB.

IIpupoaHble HCTOYHUKH YII1eBOAOPOAOB. [IpupoaHsIil ra3: coctaB, NpUMEHEHUE B
KauecTBE TOIUIUBA.

Hedts. Coctas u nepepabotka Hedru. [leperonka nedru. HedgrenpomykTsi.

JemoHcTpanuu

l'openue MeraHa, FTHIIEHA, allEeTUIICHA.

OTHolleHUEe MeTaHa, STHJICHA, alleTHIeHa W OeH30Jla K pacTBOpaM IepMaHraHaTa
KaJust 1 OpOMHOM Boe.

[lonydyenue sTuneHa peakuuend AETUAPATALMM ATAHOJA, AlETUIIEHA — THAPOJIU30M
KapOuIa KaiabIlusl.

Pa3noxxeHue kaydyka mpu HarpeBaHWU, HCHBITAHUE MPOJIYKTOB PA3JIOKEHUS Ha HE
MpeAETbHOCTb.

Konnexuust o6pasnoB Hedgtu u HedrenpoaykroB. Komneknus «KameHHBIN yronp u
MPOAYKIHS KOKCOXUMHUYECKOTO ITPOU3BOICTBAY.

JIaGopaTopHBIE OMBITHI

O3HakoMIIeHHE ¢ KOJUIeKIIMel 00pa31ioB HeTH U MPOIYKTOB €€ MepepadOTKH.
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O3HakoMIIEHHE ¢ KOJUIEKLIMEH KaydyKoB U 00pa3iaMu U3AEIHi U3 Pe3HHBL.

[IpodunbHbie U mpodeccHnoHaIbHO 3HAYMMBIE AIIEMEHTHI coaepkanus. [lpasuio B.
B. MapkoBuukoBa. Kiaccupukanuss u HasHaueHHWe KaydykoB. Kiaccuduxanus u
HazHaueHUe pe3uH. BynkaHuzanus kaydyka.

[lomy4yeHue ameTuiaeHa MHUPOJIM30M METaHa W KapOHIHBIM crocoboMm. Peakums
MoJIMMepHU3aluu BUHUIXJIopuAa. [lonuBuHmiIxiopux u ero npumeHeHue. Tpumepuzanus
alleTUJIeHa B OEH30IL

[lonsitue 00  okcrpakumu. BoccTaHoBieHue  HUTPOOEH307la B AHWJIMH.
I'omonorunueckuit psan apenoB. Toxyon. HutpoBanue tomyosna. TpoTui.

OcHOBHbBIE HampaBieHUS MPOMBIIUIEHHOW MepepaboTKU MPUPOIHOTO
ra3a. [lonmyTHblil HeTAHOM Ta3, ero nepepaboTKa.

[Ipouiecchl mpOMBINITIEHHON MTepepadOTKU HEPTH: KPEKUHT, puPopMUHT. OKTaHOBOE
yycio OEH3MHOB M LIETAaHOBOE YWCIO Ju3esbHOro TorwinBa. Kokcoxumuueckoe
MIPOU3BOJICTBO U €r0 MPOIYKLHUS.

2.3. Kuciopoacoaepxaiye opraHuyecKkue coeuHeHus

Couprsl. [lomyyenue sTaHona OpoKEHMEM TIUIIOKO3bl M THApaTalled STHIIEHA.
IMuapokcunbHas rpynmna kak ¢GyHKIHOHambHasA. [loHSATHE O TpEeAeTbHBIX OJHOATOMHBIX
cnuprax. XUMHYECKHE CBOMCTBAa 3TaHOJIA: B3aMMOJIEUCTBHE C HaTpueMm, oOpa3oBaHHE
MPOCTBIX U CIIOKHBIX 3(UPOB, OKUCIEHHE B anpaerui. [IpumeHeHune sTaHONa HA OCHOBE
CBOMCTB. AJIKOTOJIM3M, €T0 MOCIEACTBUS JUIsl OPraHU3Ma YeJIOBEKa U MPEIyNpexKICHHE.

['muueprH Kak mpencTaBUTENIb MHOTOATOMHBIX ciupToB. KauecTBeHHas peakuus Ha
MHOTI'0aTOMHBIE cUPTHI. [IpuMenenue raunepuHa.

DeHoJ1. Pusnueckre ¥ XUMUYECKHUE CBOMCTBAa (peHosa. BzaumHoe BiIMsSHUE aTOMOB
B MoOJIeKysie ()eHOJIa: B3aUMOJICHCTBHE C THAPOKCHIIOM HATPHUs M a30THOW Kuciotou. [Tpu-
MeHeHue ¢eHosIa Ha OCHOBE CBOICTB.

Aasbaeruaspl. [lonsrue 06 anpaerngax. Anbaeruanas rpymnmna Kak QyHKIHOHAIbHAS.
dopManbaerua U €ro CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAHOBJIE-
HHE B COOTBETCTBYIOIIMHU crupT. [lonydeHue anbaernioB OKUCIEHUEM COOTBETCTBYIOIIMX
cnuptoB. [Ipumenenne Gpopmaibaeruia Ha OCHOBE €ro CBOMCTB.

KapooHoBble kuca0Thl. [loHsTHE 0 KapOOHOBBIX KHCiIOTax. KapOokcuibHas
rpymnna kKak (QyHKIOUOHalbHas. [‘OoMoiiornueckuil psa MpeneiabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. Ilomydyenne KapOOHOBBIX KHCJIOT OKHUCICHHEM albJIeTHJIOB.
XUMUYECKUE CBOMCTBA YKCYCHON KHUCIIOTBHI: O0IIHME CBOWCTBA C MUHEPATIbHBIMU KUCIOTAMHU
U peakius srepudukanuu. [[puMenenne ykCycHONW KHCIOTHI HA OCHOBE CBOMCTB. Briciine
YKUPHBIE KUCJIOThI HA PUMEPE NaTbMUTUHOBOM U CTEAPUHOBOIA.

Caoxubie H>¢pupst u :xkupbl. [lonmyueHue cnoxHeiXx d3(UpPOB peakiuein
stepuukanuu. CroxxHbie 3pUpPHI B IpUpoJie, UX 3HaueHue. [IpuMenenue cinoxHbIx 3GupoB
Ha OCHOBE CBOMCTB.

Kupst kak crnoxsbele 3¢upsl. Kmaccudukanust xupoB. XuMHUECKHE CBOWCTBA
KUPOB: TUAPOJIM3 U TUIPUPOBAHHME XHUAKUX XUPOB. [IpuMeHeHHe >XMpOB Ha OCHOBE
cBOMCTB. MbL1a.

YraeBoabl. YTriaeBoibl, UX Kiaccu(UKalUg: MOHOcaxapuabl (TI0K03a, GpykTosa),
JFicaxapuibl (caxapo3a) U MoJIMcaxapuabl (Kpaxmall U IeNIT0I03a).
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I'moko3a — BemecTBO C JABOMCTBEHHOW (yHKIHMEH —  albAerHA0CIHPT.
XHUMHUUYECKUE CBOMCTBA IJIIOKO3bl: OKUCIEHHE B INIFOKOHOBYIO KUCIIOTY, BOCCTAHOBJIEHHE B
copout, ciuproBoe Opoxenue. [IpuMeneHue riioKo3bl Ha OCHOBE CBOWCTB.

3HaueHue YrieBoJOB B )KUBOW IPUPOJIE U KU3HU ueioBeka. [loHsTue o peakmusax
MOJIMKOHJEHCALlMK W THUAPOJIM3a Ha IMpUMEpPE B3aMMOIPEBPAIICHUM: TIJI0OKO3a <-»
MOJIMCAXapHI.

JlemoHCcTpanmu

Oxucrienue crupTa B ajabAeru.

KauecTBeHHbIE peaKkIIM HA MHOTOATOMHBIE CITUPTHI.

PactBopumocTs (QeHona B BoJe MNpU OOBIYHON TeMmIlepaType M HarpeBaHUU.
KauectBeHHble peakiuyu Ha (hEeHOJI.

Peakuust cepeOpsiHOTO 3epKaiia ajbJIerH10B U IITFOKO3bI.

OKHCIICHUE albJICTUIOB U TJIFOKO3bI B KUCJIOTY € MOMOIIb0 Tuapokcuaa meau (11).
KauectBennas peakuus Ha kpaxmai. Kosueknus a3pupHbIX Maces.

JlaGopaTopHBIE OTIBITHI

PacTBopenue riuiepuHa B BojAe W B3aumojeicTBue ¢ rujapokcumoM menu (11).
CBoiiCTBa YKCYCHOW KHCIIOTHI, OOIIME€ CO CBOWCTBAMH MHUHEPAIBHBIX  KHCIIOT.
Jloka3aTenbCcTBO HEMpPeNenbHOr0 XapakTepa KUIAKOTO kupa. BzaumoneicTBue IIOKO3bl U
caxapo3sl ¢ Tuapokcugom meau (11). KauectBennas peakiyus Ha Kpaxmad.

[IpodunsHbie ¥ TpodhecCHOHATBFHO 3HAYUMBIC DJIEMEHTHI CoJlepKaHusl. MeTHUIIOBBIH
CIOUPT U €ro MCHOJIb30BAHME B KAYECTBE XMMHUYECKOTO ChIPbsi. TOKCMYHOCTH METaHOJIa U
MpaBUJIa TEXHUKU O€30MacHOCTU MpHU paboTe ¢ HUM. DTHIICHIJIMKOJIb U €r0 IPUMEHEHHE.
TOKCMYHOCTD STUJICHIJIMKOJIS U MPaBUiia TEXHUKU 0€30MacHOCTH P paboTe C HUM.

[Tonyuenue deHona U3 NPOAYKTOB KOKCOXUMHYECKOTO MPOU3BOACTBA U U3 OEH3071a.

[TomukonneHcamus ¢Gopmanpaeruga ¢ ¢geHosoM B (heHoT0PopMaThICTHIHYIO
cmony. Aueranpaerus. [lonstue o keroHax Ha npuMmepe aretoHa. [I[pumeHneHue aneroHa B
TEXHUKE U POMBIIIJICHHOCTH.

Mmuoroo0pa3ue KapOOHOBBIX KHUCIOT (I1aBesIeBOM KUCIOThI Kak JBYXOCHOBHOM,
AKPUJIOBOM KUCJIOTHI KaK HEMpeIeIbHOM, OEH30MHON KUCIOTHI KaK apOMaTHUECKOMN).

[InenkooOpa3yrone Mmacia. 3aMeHa KUPOB B TEXHUKE HEMUIIEBBIM ChIPHEM.
CHHTETHYECKHE MOIOIIUE CPEJICTBA.

MououHokucioe OpoxeHue ToKo3bl. Kuciomonodnsie mpoaykTel. CuiiocoBaHUeE
KopMoB. HutpoBanue nemntono3sl. [Iupokcuius.

2.4. A3oTcoaepxkamye oprannyeckue coeauHenus. [lloaumepnt

Amunbl. [lorstue o0 amuHax. Anudarnueckwe amMuHbI, MX Kilaccuukanus u
HOMEHKJIaTypa. AHUJIMH KaKk OpraHudyeckoe ocHoBaHue. I[lomydyeHne aHWIMHA U3
HUTpoOeH3oma. [I[puMeHeHne aHuIMHa Ha OCHOBE CBOMCTB.

AMMHOKHUCJIOTBI.  AMHHOKUCIOTBHI  Kak  aM@oTepHble  AU(PYHKIIMOHAIbHBIE
OpraHuYecKkue coelMHeHHs. XHMMHUYECKHe CBOICTBa aMMHOKHCIOT: B3aUMOJCHUCTBUE C
1eJI0YaMH, KMCJIOTaMH U JIpYT ¢ IpYroM (peakius nojauKoHAeHcanun). Ilentuanas cBs3b U
nosmnentuabl. [IpuMeHeHre aMMHOKUCIIOT HA OCHOBE CBOWCTB.

Beakn. IlepBuuHas, BTOpHYHAs, TPETUYHAS CTPYKTYpbl OeikoB. XHMHUYECKHE
CBOIcTBa OE€JKOB: rOpeHHe, ACHATypalus, THUIPOJIN3, IBETHbIE peakiuu. buomormueckue
(byHKIMHU OENKOB.

HOJII/IMepr. ECJ'IKI/I n HOJ'II/ICElXElpI/I,Z[LI KaK 6I/IOHOJII/IMCpBI.
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ILnacrmacebl.  IlosydeHue — HOJMMEpPOB  peakuued — MOJIUMMEpPU3alUd U
MOJIMKOHJEHCAalUK. TepMoIIacTUYHbIE U TEPMOpPEaKTUBHbIE Iu1acTMaccel. [IpencraBurenu
IiacTMace.

BoJsiokna, ux knaccupukanus. [lomydenue BosiokoH. OTaenbHbIE NTPEICTABUTENN
XUMHUYECKUX BOJIOKOH.

JlemoHCcTpanmu

B3anmopelictBue aMMuaka M aHWIMHA C COJISIHOM KUCIOTOW. Peakuusa aHunuHa C
OpOMHOIT BOJIOH.

Jloka3aTenbCcTBO HAIMYMS (PYHKLIMOHAIBHBIX IPYII B paCTBOPAaX aMUHOKHUCIIOT.

PacTBopenue u ocaxaeHne 6eIKoB.

[{BeTHbIE peakiiny OETKOB.

I'openune nTrubero nepa u WEPCTIHON HUTH.

JlaGopaTopHBIE OTIBITHI

PactBopenue 6enkoB B BOJE.

Oo6napyxeHue 0eIKOB B MOJIOKE U MSICHOM OyJIbOHE.

Jenarypaius pactBopa Oenka KypHHOTO filla CHUPTOM, pacTBOpamMH coJiel
TSKEJBIX METAJIOB U IIPU HarpeBaHUM.

[TpakTrnueckue 3aHATHS

Pemenne oSkcnepuMeHTaNbHBIX 337a4 Ha UACHTU(DUKAMIO OpPraHUYECKUX
coeMHEeHUH. Pacnio3HaBaHMe 11acTMace U BOJIOKOH.

[Ipodunbupie ©  1poecCHOHATBPHO  3HAYUMBIE  DJIEMEHTHl  COJIEPIKAHUAL
AMUHOKanpoHoBass Kuciaota. KanpoH kak mnpeiacTaBuUTeNs MMOJIMAMUIHBIX BOJOKOH.
Ucnonb3oBanue  rujaponnsa OeldKoB B MPOMBIIUIEHHOCTH.  [lomuMBUHMIXIIOPUL,
noyuterpadropaTiiieH (tedion). denonmodopManbaeruaHbie mactMacchl. Llemmymoua.
[IpombllIIEHHOE MPOU3BOICTBO XMMUYECKUX BOJIOKOH.

4. TEMATUYECKOE INIAHUPOBAHUE YUYEBHOM JJUCIUILIMHBI

O0beM y4eOHOM I CHUNIMHBI U BU/IbI Y4eOHOH padoThl N0 CNIEUATBLHOCTAM

21.02.18 OOoramenue moJe3HbIx HckomaeMblx, 08.02.04 BogocHa0:keHue mu
BO/JI0OTBEeHIE

Bun yue6Hoi#t paboThl Oovem uacos
Oo0s3aTeqIbHAs AyIMTOPHAsA YueOHAasi HATPY3Ka 100
B TOM YHUCJIE:

TEOPETHYECKOEe 00yUeHHE 72
MPAKTUYECKHE 3aHATUS 28
KOHTPOJIbHBIE pabOTHI 2
MIPOMEXYTOYHAs aTTecTanus B Gopme: oxzamen (2 cemecmp) 6

13 HHUX YacOB Ha MPo(eccCHoHATEHO OPHUEHTUPOBAHHOE COJepKaHUe YueOHOM 20
JIMCIUTUTHHBI
Wrtoro yacos 108
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13.02.11 TexHu4eckasi IKCIJIyaTalUsl U 00CTy’KMBaHHE 3JIEKTPUYECKOT0 M
3JIEKTPOTEeXHHYEeCKOro 00opyaoBanus (110 0TPacIsAM)

Bun yae6HO#I paboThI Oovem
uacoe
Oobs13aTesIbHAS ayIUTOPHAsI YUeOHAasl HATPY3Ka 70
B TOM YHCJIE:
TEOpPETUYECKOE 00yIeHnE 42
MIPaKTUYECKHUE 3aHITH 28
KOHTPOJIbHBIE pabOTHI 2
MIPOMEXKYTOUHAsI aTTecTanus B hopme: oughgepenyuposannsiii 3auem (2 2
cemecmp)
13 HUX YacoB Ha MPOo(ecCHOHATbHO OPUEHTHPOBAHHOE COJIEpKaHUe yueOHOM 15
JVCIIMTUTAHBI
Wroro yacos 72
no npogeccun 21.01.10 PeMoHTHMK ropHOro 060py10BaHHS
Bun yue6Hoit paboThl Oovem
uacoe
Oobs13aTesibHAsSI AYAUTOPHAS Y4eOHAsl HATPY3Ka 70
B TOM YHCJIE:
TEOpPETHUECKOe 00yUeHHe 42
MIPAKTUYECKHE 3aHATHS 28
KOHTPOJIbHBIE PAOOTHI 2
MMPOMEXKYTOYHAsI aTTecTanus B hopMe oupgepenyuposannsiii 3auem (2 2
cemecmp)
13 HUX YacOB Ha MPO(eCCHOHATFHO OPUEHTHPOBAHHOE COJICpyKaHUE YueOHOH 15
JUCHUILTAHBI
CamocrosTenbHas paboTa 00yJaronuxcs 34
Wroro vacos 72
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Conepxanue

o0yueHust

XapaKTepncnnca OCHOBHbBIX BUJO0OB J€ATCJIbHOCTH

CTYA€HTOB (HAa YpPOBHe Y4eOHBIX /IeiicTBHI)

Baxueiimmue

XUMHYECCKHUEC ITIOHATHUHA

YMeHue naBaTh OINpEAEICHUE M ONEPUPOBATh CIEIYIOLIUMU
XMMHYECKUMH MOHSTUSIMM: BELIECTBO, XUMUYECKHH 3JIEMEHT,
aTOM, MOJIEKYJa, OTHOCHUTEJbHBIE aTOMHAs M MOJIEKYJSpHas
Macchl, HOH, aJUIOTPONMS, H30TOIbI, XHMHUYECKasi CBS3b,
AJIEKTPOOTPHULIATENBHOCTh, BAJ€HTHOCTh, CTENEHb OKHUCIECHHUS,
MOJIb, MOJIIpHAasT Macca, MOJISIpHBIM 00BeM ra3oo0pa3HbIX
BEIIECTB, BEIIECTBA MOJIEKYISIPHOTO U  HEMOJIEKYJIIPHOTO
CTpPOEHUS,  pacTBOPbI,  DBJEKTPOJIUT U  HEIIEKTPOJIUT,
ANEKTPOJIUTUYECKAS JiccoLraIus, OKHUCIIUTETh U
BOCCTAaHOBMUTEJb, OKHCJIEHHE M BOCCTAHOBJICHHME, TEIUIOBOM
ahdexT peaknuu, CKOPOCTh XWMHYECKOW PEaKIuu, KaTallus,
XMUMHYECKOE paBHOBecHE, YIIepOAHBIN CKeJIeT,

(yHKIIMOHATBHAS TPYIA, H30MEpHsl, TOMOJIOTHUSI.

OcHOBHBIE 3aKOHDBI

XUMHUH

@opMyIMpOBaHHE 3aKOHOB COXPAHEHMSI MAacCChl BEUIECTB H
MOCTOSIHCTBA ~ COCTaBa  BEIECTB. YCTAHOBKA IPUYHUHHO-
CIIEICTBEHHOM CBSI3U MEXJY COJEpKAHHUEM OJTHUX 3aKOHOB U
HalmMcaHUeM XHMHYECKUX (OpMyNl M ypaBHEHHUH. YCTaHOBKa
SBOJIIOIIMOHHOW CYIIHOCTH MEHJIECJICEBCKOH M COBPEMEHHOMU
dhopmynupoBok nepuoaumveckoro 3akona JI. M. Menneneesa.
OO0bsacHenne GU3NYECKOTO CMBICIIa CUMBOJIMKH MEPUOTNUECKON
TabnuIbpl xuMudeckux siaementoB /. M. MenneneeBa (HomepoB
JJIEMEHTa, IMepuoja, TPYNIbl) M YCTAHOBKA MPUYMHHO-
CIEICTBEHHOM  CBSI3M  MEXIy  CTPOGHHEM  aroMa |
3aKOHOMEPHOCTSIMH ~ U3MEHEHUS  CBOICTB  OJJEMEHTOB U
00pa3oBaHHBIX HMH BEIIECTB B MEpPUOAAX M TPYIIax.
XapakTepucTUKa 3JEMEHTOB MajblX U OOJBIIMX MEPHOAOB IO

ux nojoxenuto B Ilepuonnueckon cucreme /1. 1. Menneneesa.

OcHoBHBIC TeOpUH

XUMHH

YcTaHOBKa 3aBHCHMOCTH CBOHCTB XHMHYECKHMX BEIIECTB OT
CTPOCHHA aTOMOB o6pa3y10m1z1x X XUMHUYCCKHX JJICMCHTOB.
XapaKTepI/ICTI/IKa BaXHEMIINX THUIOB XUMHYECKMX CBSA3E€H H
OTHOCHUTEIILHOCTH 3TOH THHOJIOTuU. OOBICHEHUE 3aBHCUMOCTHU

CBOMCTB BEIIIECTB OT MX COCTaBa M CTPOCHUSA KPUCTATINIMUCCKUX
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peumetok. DOpMYyJIMPOBKA OCHOBHBIX TIOJIOKEHHU TEOpUHU
AJIEKTPOJUTHUYECKON AUCCOLMALIMM M XapaKTEPUCTUKA B CBETE
9TOM TEOPUM CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKHUX
coenrHeHUN. POpPMyIUPOBKAa OCHOBHBIX IIOJIOKEHUN TEOPUH

XUMHUYECKOTO  CTPOEHUSI  OPraHUYEeCKUX  COCIAMHEHUW U
XapakTepUCTUKA B CBETE€ 3TOM TEOPUU CBOMCTB OCHOBHBIX

KJIACCOB OPraHMYECKUX COEAUHEHHUI.

Baxueilinme BelecTrsa

U MaTepHuaJibl

XapakTepucTuka cOCTaBa, CTPOCHHUS, CBOMCTB, MOJIy4E€HUS U
npuMeHeHus: BaxHeWmux wetamuioB (1A u  IIA  rpynm,
QIIOMHUHMS, Kelle3a, a B €CTECTBEHHO-HAy4yHOM mpoduie u
HEKOTOpHIX O-3]IEMEHTOB) M UX COCAMHCHUH. XapaKTepHCTHKA
COCTaBa, CTPOEHMS, CBOMCTB, TMOJY4€HUS U TPUMEHEHHUS
BakHemmx HemetawoB (VIIIA, VA, VIA rpymm, a takxe
azota u ¢ocdopa, yriepoga U KpPEMHHs, BOJIOpOAa) WU WX
COEIMHEHUN. XapaKTEpUCTHUKA COCTaBa, CTPOCHHS, CBOWCTB,
MOJIyYEHUS U MPUMEHEHHSI BaXKHEUIINX KIIACCOB YIJIEBOJOPOJIOB
(ayKkaHOB, UMKIIOAJTKAHOB, AaJKECHOB, AJKHHOB, ap€HOB) M HX
Hambojiee 3HAYMMBIX B HAPOJHOXO3AWCTBEHHOM  IUIaHE
MpeJCcTaBUTENCH. AHAJIOTMYHAA XapaKTePUCTHKA BaKHEUIIINX
MIpe/ICTaBUTENEeH JPYrux KJIAcCOB OPraHUYECKUX COEAMHEHUH:
METaHoJla M 9JTaHOJIa, CIOXHBIX dS(UPOB, KUPOB, MBI,
anperuioB (opManbAeTUIOB U  alleTalbJeruaa), KETOHOB
(ameToHa), KapOOHOBBIX KHCJIOT (YKCYCHOW KHCJIOTBI, ISt
€CTECTBEHHO-HAYYHOTO0 MNpo(uis MpeAcTaBUTENeH APYrux
KJIACCOB KHCIIOT), MOHOCaxXapuJoB (TJIIOKO3bI), AHUCAXapUIOB
(caxapo3bl), moJMcaxapuIoB (Kpaxmajga U IEJUIIOJIO03bI),
aHWIMHA,  AMHHOKHCIOT,  O€JIKOB,  HUCKYCCTBEHHBIX U

CUHTCTUYCCKUX BOJIOKOH, KAY1YKOB, I1JIaCTMACC.

XuUMHYECKHH A3BIK U

CHMBOJIMKA

Hcnonb3oBanue B yueOHOM 1 podeccHOHATBHOMN 1€ TeNbHOCTH
XMUMUYECKUX TEPMHUHOB M CUMBOJHMKH. Ha3BaHMe H3y4eHHBIX
BEUIECTB 110 TPUBUAIBHOM WJIM MEXIYHAPOJHON HOMEHKIIAType
U OTPaKEHHE COCTaBa JOTUX COCIUHEHUH C IOMOUIBIO
XUMUYecKux ¢opmyia. OTpakeHHEe XUMHUYECKHX IPOILECCOB C

IIOMOIIIBIO ypaBHCHI/Iﬁ XUMHNUYCCKHUX pCaKHHﬁ.
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XumMHu4eckue peaknuu

OOmbsicHeHne CYLIHOCTHU XUMHYECKUX IIPOLIECCOB.
Knaccupukamuss XUMHUECKHMX  PEaKUMd MO  pa3IMyHbIM
MpU3HAKaM: YHUCIy M COCTaBy IPOAYKTOB U pPEarcHTOB,
TeroBoMy  3¢G¢eKTy, HampaBieHUio, ¢aze, HaAITHMIUIO
KaTajau3aTopa, M3MEHEHUIO CTENEHEH OKHUCIIEHUS 3JIEMEHTOB,
00pa3ylomux BEIIECTBA. YCTaHOBKAa IPU3HAKOB OOIIEro H
pPa3IMYHOIO B THUIIOJOTUU PpEAKUUN [ HEOPraHMYecKOd Hu
opranuueckod  xumuu. Krnaccuduuukanuss  BemecTB U
MPOLIECCOB C TOYKH 3pPEHUS OKHCIIEHUS-BOCCTAHOBJICHMS.
CocraBlieHHEe ypaBHEHHMI peakIuii ¢ T[OMOINBI0 METOoJa
3NeKTpoHHOro OanaHca. OOBSICHEHHE 3aBHUCHUMOCTH CKOPOCTHU
XMMHUYECKON peakluu U MOJOKEHUS XUMHYECKOIO pPaBHOBECHUS

OT pa3INyYHBIX (HaKTOPOB.

XHMMHYECKHUIl IKCIepH-

MEHT

Brimonnenne XUMHUYECCKOI'O SKCIICpUMCHTA B IIOJTHOM
COOTBETCTBMM C TpaBwiamMu Oe3omacHocTd. Habmonenue,
bukcanss W ONMHCaHWE  pe3yIbTaTOB  MPOBEICHHOTO

IKCTIIEPUMEHTA.

Xumuveckasi uHgopma-

A

[IpoBenenue CaMOCTOSITEIILHOTO IOMCKa XAMHYSCKOM
WHPOpMAIIUM C UCIOJIB30BAHUEM PA3IMYHBIX HCTOYHHUKOB
(HayYyHO-TIOMYJISIPHBIX HW3JIaHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB  HurepHera). lcnosb3oBaHWE  KOMITBIOTEPHBIX
TEXHOJIOTHH i1 00pabOTKM ©  Tepenadyd  XUMHYECKOM

uH(GOPMAIIUU U €€ IPEJICTABICHUS B Pa3JIMYHBIX (OpMax.

Pacuernl mo
XUMHYECKUM
popmyiram

H YPAaBHCHUAM

YcranoBka 3aBUCHUMOCTH MCXKIY KauyeCTBCHHOM n
KOJIMYECTBECHHOM CTOpOHaMH XHUMHYCCKHUX 00BEKTOB n
IIponIeCCoOB. Pemenue paCdY€THBIX 3aJa4 110 XHMHYCCKHUM

(dbopmynaM u ypaBHEHUSIM

ITpoduanHoe n
npogeccuoHANbLHO

SHAYMMO€ COACpKaHue

OObsicHEHHE XUMHUYECKUX SIBJICHUH, IPOUCXOIAIIUX B MPUPOJIE,
ObITy W Ha mnpousBojcTBe. OrmpeneneHne BO3MOKHOCTEH
OpOTeKaHWs  XUMHUYECKUX MpPEBpallleHMH B  pa3jIMYHBIX
ycaoBusax. CoOmroJieHHe MpaBUI 3KOJOTMYECKH TI'PaMOTHOTO
NOBENEHUsI B  OKpyxkarouieil cpene. OreHka — BIMSHUS
XMMHMUYECKOTO 3arps3HEHUs] OKpYKAIOLIEH cpellbl HAa OpraHu3M

YCJIOBCKA U JPYIrUc XUBLIC OPraHU3MEI. CO6J'IIO)1€HI/IG IpaBUJI
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0e30macHOro OOpalleHuss ¢ TOPIOYUMH U TOKCUYHBIMH
BellecTBaMu, JlabopaTtopHbeIM oOopynoBanueMm. lloaroroBka
PacTBOPOB 33aHHON KOHIIEHTPALMH B OBITY ¥ Ha TIPOU3BOJICTBE.
Kputnueckas OLICHKA JIOCTOBEPHOCTH XUMUYECKON

UH(OPMALINH, TOCTYMAIOMIEH U3 Pa3HbIX HCTOYHUKOB.

5. YCJIOBUS PEAJIN3AIIMNA YUEBHOM JUCIUILIVHBI.

OcBoeHne TPOTrpaMMbl YU4eOHOW IMCHUIUIMHBI «XHUMUSD) TPEANoJiaraeT Halndue
kaOuHeTa XUMHH.

[Tomenienue KaOuHeTa YOBJIETBOPSET TpeOOBaHUSAM CanurapHo-
snuaeMuosornuyeckux npasuin U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ochaiieHO
TUTIOBBIM  O00OpYZIOBaHUEM, YKa3aHHBIM B HACTOANIMX TPEeOOBAHUSIX, B TOM YHCIE
CHelHaTM3UPOBAaHHON y4yeOHOW MeOenblo U CpelcTBaMU OOYydeHHUs, JOCTATOUYHBIMH JUIS
BBITIOJTHEHUS TPEOOBaHHUH K YPOBHIO MOJITOTOBKH 00yYarOIIINXCSI.

B kabunere umMeercsi MyJabTHMEIUiIIHOE 000pyAOBaHHE, IMOCPEICTBOM KOTOPOTO
YYaCTHMKH 00pa30BaTeNbHOIO MPOLEcca MOTYT IPOCMATPUBATE BU3YaJIbHYI0 HH(POPMALIUIO
110 XMMHUH, CO3/aBaTh IPE3EHTALUH, BUI€OMaTepUalbl U T. II.

B cocraB y4eOHO-METOOMUYECKOIO M MaTepUaIbHO-TEXHUYECKOTO OCHALICHMS
KaOMHEeTa XMMHH BXOJIAT:

* MHOTrO()YHKLIHOHAJIbHBINA KOMILJIEKC IIPETo1aBaTells;

* HaTypaJlbHble 0OBEKTHI, MOJEIH, IPUOOPHI M HAOOPHI ISl TOCTAHOBKHU
JE€MOHCTPAIIMOHHOTO M YYEHUYECKOI'0 SKCIIEPUMEHTA;

* IeyaTHbIE U HKPAHHO-3BYKOBBIE CPEACTBA OOyUEHNUS;

* CpeACTBa HOBBIX MH(POPMALMOHHBIX TEXHOJIOTUH;

* pPEaKTHUBBI,

* IepedyHU OCHOBHOH U JONOJIHUTEIBHOM yueOHOM IUTEepaTyphl;

* BCIIOMOTaTesIbHOe 000pYy/A0BaHUE U MHCTPYKIIUH;

* OubnnoTeyHsbld HOHI.

B 6ubnuoteunslii GoHI BXOAAT YUEOHMKH M Yy4€OHO-METOAMYECKHE KOMIUIEKTHI
(YMK), pekoMeH0BaHHbIE WM JOMYyIIEHHbIE JUIS UCIOJb30BAHUS B MPOECCHOHATBHBIX
00pa30oBaTeNIbHBIX OPraHU3ALUAK, PEATU3YIOIUX 00pa30BaATENbHYIO MPOrPaMMy CpEIHEro
obmiero oopazoBanus B npeaenax ocoenust OIIOIT CIIO na 6aze ocHOBHOrO 00IIer0 00-

pa3oBaHuA.
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bubnuoreynslii GOHI JONOTHEH XUMUYECKOW DHIMKIONEANCH, CIPaBOYHHKAMU,
KHHUTaMU JIJI YTCHUS 110 XUMUH.

B mpomecce ocBoeHus TporpamMMbl y4EOHOW IUCHUILTUHBI «XUMUS» CTYICHTHI
MMEIOT BO3MOXXHOCTH JIOCTYIA K JICKTPOHHBIM y4E€OHBIM MaTepuajiaM M0 XUMHUH, UMEIO-
mMces B CBOOOJTHOM JocTyne B ceTu MHTepHeT (2JIEKTPOHHBIM KHHUTraM, MPAKTHKyMmawm,

Tectam, matepuanam EI'D u np.).

JIMTEPATYPA

Jast cryneHToB

la6puensu O.C., OctpoymoB WN.I'. Xumus mis npodeccuit u crenuaibHOCTEH
TEXHUYECKOTO MpouIsi: yueOHUK IS CTYA. YIPEKIeHUU cpen. mpod. oOpazoBanust. — M.,
2014.

lNa6puensu O.C., OctpoymoB U.I'., Octpoymosa E.E. u ap. Xumus nnst npodeccunii
U CIIEIMANBHOCTEH €CTECTBEHHO-HAYYHOTO IPOQIIIS: YISOHHK IS CTY/. YIPESKICHUN Cpel.
npo@. obpazoBanus. — M., 2014.

lNa6puensua O.C., OctpoymoB WN.I'., CnaaxoB C.A., JlopodeeBa H.M. [lpaktuxym:
y4e0. mocobue s CTy. yupexaeHu cpea. npod. oobpazoBanus. — M., 2014.

la6puensu O.C., JlpicoBa I'.I. Xummsa. Tectwl, 3amaun u ynpaxkHeHHS: y4eO.

nocobue s CTy/. yIpexaeHui cpea. mpod. oopazoBanus. — M., 2014.

s mpenoxaBareJiei

®denepanpubiii 3ak0H 0T 29.11.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepanuny.

[Ipuka3 MunucrepctBa obpazoBanusi u Hayku PD ot 17.05.2012 Ne 413 «O6
yTIBEpkACHUU (hefepatbHOr0 TOCYIapCTBEHHOIO 00pa30BaTEILHOTO CTaHIApTa CPEIHETrO
(mostHOTO) O0IIIEro 00pa3oBaHUM.

[Ipukaz MunucrepctBa obpazoBanusi u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHMH n3MeHeHui B [Ipuka3 Munuctepcra oOpazoBanus 1 Hayku P® ot 17.05.2012 Ne
413 "OO yrBepxkaeHHUU (enepaTbHOro rOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa
cpenHero (MoIHOTo) 001ero 0opazoBaHus"».

ITucemo JlemaprameHnTa rocy1apcTBEHHON MOJUTUKU B cepe MOArOTOBKH pabouux
kagpoB u IO MunoOpnayku Poccum ot 17.03.2015 Ne 06-259 «PexomeHpganuu 1o
OpraHu3allii TMOJy4YeHUs cpeaHero oOmiero o0pa3oBaHMs B IpeAenax OCBOCHUS

O6pa3OBaTeJ'ILHBIX nporpamMmm CpEaHEro HpO(bGCCHOHaHLHOTO O6pa3OBaHI/I$I Ha Oa3e
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OCHOBHOTO 00IIero 00pa3oBaHUs ¢ ydeToM TpeOoBaHUM (hefepanbHBIX IOCYAApPCTBEHHBIX

00pa3oBaTeNbHBIX CTAaHAAPTOB W MOJIYy4aeMO MpOo(eccCH HIU CIEeHUANTBHOCTH CPEIHErO

podeccCHOHAIIEHOTO 00Pa30BAHMSD.

HNHTepHeT- pecypcsl

www.pvg.mk.ru (omummuana «Ilokopu BopoObeBsl ropbI»).

www.hemi.wallst.ru (O6pa3oBaTenbHbIN CAUT VIS IIKOJBHUKOB « XUMUSI»).

www.alhimikov.net (O6pa3zoBarenbHbIi CalT A1 IIKOJIBHUKOB).

WWW.chem.msu.su (DnekTpoHHast OHOIHOTEKA 110 XUMHH).

WWW.enauki.ru (iHTepHeT-u31aHue 11l yuurteneil « ECTeCTBeHHbIC HAyKu»).

www.1september.ru (Mmetoauueckas razera «IlepBoe ceHTIOPS»).

WWWw.hvsh.ru (xypHan « XuMHs B IIIKOJIEY).
WWW.hij.ru (kypHas «XuMHS U KU3HBY).

www.chemistry-chemists.com (31eKTpoHHBIH KypHAT «XUMHKHA U XUMUS).
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Y4eOHo-TeMaTHUYeCKOE IIAHUPOBAHUE JUCHUIIMHBI «XUMHUD» 110 npodeccun 21.01.10 PeMOHTHUK rOpHOT0 000py/I0BaHNS, 110 CIENHAJIBLHOCTH
13.02.11 Texnnuyeckasi IKCIIyaTAlUsA U 00CTY>KMBAHHE 3JIEKTPUYECKOI0 U 3JIEKTPOTEXHUYECKOT0 000pyi0BaHusl (110 OTPAC/IsIM):

HaumenoBanue | Coaep:kaHue y4eOHOro marepuajia, jadopaTopHble PpadoThl U NMPaKTHYeCKHe 3aHATHS, | O0beM | YpoBeHb YCBOEHUsI
pa3iesioB MM | CAMOCTOSITeIbHAs padoTa odyuyarommxcsi (CTyIEHTOB), KypcoBasi pa6oTa (IIpoeKT) yacoB
TeM Makec. 104, camocr. 34, o6si3at. 70 (42+28)
I cemectp Maxcum. 42, camocm.14, o6s3am.28 (18+10) 42
Tema 1.1. 1.Hayunble MeTO/1bl MO3HAHUS BELIECTB M XUMUYECKHX sIBJIEHUH. Pojb sKkciepuMeHTa 1 Teopuu B 2 2
xuMuH. OCHOBHBIE MOHATUA XUMHH. BemectBo. Atom. Mosiekyna. XUMAYECKUN SJIEMEHT
Tema 1.2. 2.0CHOBHBIC 3aKOHBI XHMHH. AJUIOTPONHBIC MOJU(HUKAIMK Yriepoja, KUCIOPOJa, OJIOBa. 2 2
[Tepunoamuaeckuii 3akon J[.M.MenneneeBa Ilepronnyeckas Tabnuia XMMHIECKIX SJIEMEHTOB.
Tema 1.3. 3.Ctpoenne aroma. M3otomnsl. CTpoeHHE AIEKTPOHHBIX 000JI09€K aTOMOB. PalnoakTMBHOCTH 2 2
Tema 1.4. 4 Vlonnass xumudeckass cBsi3b. KoBaneHTHass XuMuyeckas CBSI3b. Merauinueckass CBS3b. 2 2
®du3nyecKre CBOKMCTBAa MeTAILUIOB. BogopoaHas CBs3b.
Tema 1.5 5.Yucteie BemecTBa u cMecH. JlucnepcHbie cuctembl. [ToHATHE 0 KOJIJIOMIHBIX CHCTEMaX. 2 2
Tema 1.6 6.Boma. PactBoprl. MaccoBasi 10y PacTBOPEHHOTO  BEIIECTBA.  DJICKTPOJIUTHYCCKAS 2 2
JcCOLMalus. DICKTPOIUTHI U HEANEKTPOIUTHL. KUCIOTHL, OCHOBAHUS U COJIH KaK 3JIEKTPOJIUTHIL.
Tema 1.7. 7.Kucnotel u ux cBoiictBa. OCHOBaHMS M X CBOMCTBA. OCHOBHBIE CITOCOOBI TIOJTYUCHUS. 2 2
Tema 1.8. 8.Conm m ux cBoiicTBa. Okcubl U MX cBokicTBa. CriocoObl moydeHus. [ maposms cosei. 2 2
Tewma 1.9. 9.Knaccudukanus xumuueckux peakiuid. CKOpOCTh XHMMHUYECKHX peakiuid. OOpaTHMOCTh 2 2
XMUMHUYECKUX peakinii. OKHCIUTENbHO-BOCCTAHOBUTENLHBIE PEaKIUH.
10. IMpakTtuyeckasi padora Ne 1. «PacueTHble 3aJa4d Ha HAXOXKJIeHHE OTHOCHTEIbHOI 2 2
MOJIEKYJISIPHOI Macchl, onpejieJieHHe MACCOBOI /10JIM XMMHYECKHX 3JIEMEHTOB B CJI0KHOM
BellleCTBE».
11. TIIpaktuuyeckas paGora Ne 2. «QOuncTka BelecTB INepeKpPUCTALIM3aLNeid, 2 2
¢GuabTpOBAHHEM M IUCTHILISALHECH.
12. TIlpaktuyeckas paGora Ne 3. «IIpuroroBjieHMe pPAacCTBOPOB Pa3JIHYHBbIX BH/0B 2 2
KOHIIEHTPAII»
13. Ipakruueckas padora Ne 4. «IIpuroroBjeHue KecTKOil BOAbI M YCTPaHEHHE ee 2 2
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KECTKOCTH.

14. IIpakrudeckas padora Ne 5. «IlosiydyeHue XJIOpOBOAOPOAA U COJITHON KHCJIOTBI, UX 2 2
CBOMCTBAaY.
Obs3arenbHbIX — 28 (Teop. 18, mpakt. 10) camocrt. 14 28
I cemecTp. Makcum.62, camoct.20, 06si3at1.42 (24+18) 62
Tema 1.21 15.Merannel. O0mue cnocoOwl nomydeHus: MerawioB. [lonarue o meramutyprun. CrijiaBel YepHbIE 2 2
Y [[BETHBIC.
16. IMpakTHyeckas padora Ne 6. «XuMHYECKHE CBOHCTBA METAJIOB U CMOCOOBI 3aIIUTHI OT 2 2
KOPPO3UU»
Tema 1.22 17.Hemeramibl. OKUCITUTEIHHBIE H BOCCTAHOBUTEILHBIE CBOMCTBA HEMETAJIOB. 2 2
Tema 1.23 18.CunmkaTHasi IpOMBITITICHHOCTh. [IpOM3BOICTBO CEPHOI KUCIOTHI 2 2
Pazoen 2. Opzanuueckasa xumus. 18 2
Tema 2.1 19.1lpenmer opraHudecko XUMHUH. Teopwsi CTPOEHUS OpPraHWYeCKHX coeAuHeHui A. M. 2 2
byrneposa. Kiaccudukanust opraHmuecKkux BEIecTB.
Tema 2.2 20.AnkaHbl. AJIKEHBI. 2 2
Tema 2.3 21.Jluensl u kayuyku. HaTypanbHbIN 1 CHHTETHYECKHE KaydyKu. Pe3uHa. 2 2
Tema 2.4 22.Anxunbl. Apensl. ber3oun 2 2
Tema 2.5 23.I1pupoiHbIe UCTOYHUKH YTIIeBOI0PO0B. [Tpupoaasiii ras. Hedts. HedrenpoaykTsl. 2 2
Tema 2.6 24.Criuptel. @enos. Anpaerusl. [Ipumenenne popmaabaeruia. 2 2
Tema 2.7 25.KapOoHoBbie KHCIOTHL. [IprMeHEHHE YKCyCHOM KHCIIOTBI Ha OCHOBE CBOMCTB. Briciime 2 2
YKUPHBIC KUCIIOTHI.
Tema 2.8 26.Cnoxubie 3¢upsl u xkupbl. Cioxueie 3Gupsl B mpupoje, ux 3HadeHue. [IpumeHeHue. 2 2
[TpuMeHeHue )KUPOB HA OCHOBE CBOWCTB. MbLia.
Tema 2.9 27.Amunbl. AMuHOKHCITOTHI. benku. .JTlomamepsr. [Tnactmacce. Bookna 2 2
28. IIpakTuyeckas padora Ne 7. «M3roroBiieHne MojieJieil MOJIeKYJ OPraHnyecKuX BellecTB 2 2
29. IIpakTuyeckas padora Ne 8. «OO0HapyskeHHe YrjiepoJa M BOJOPOAa B OPraHUYeCKOM 2 2
COeTUHEHUM .
30. IIpakTyeckass padora Ne 9. «IloryyeHne MeTaHa U M3yYeHHe €ro CBONCTB: rOpeHMsl, 2 2

OTHOLICHHMS K OPOMHOM BO/Ji¢ H PACTBOPY NEPMAHIAHATA KAJIUSA».
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31. IlpakTuyeckas padora Ne 10: «IToaydyenune 3THIeHA JeruapaTanueii 3STUI0BOro CUPTA,
B3aMMO/IelicTBHE ITH/IeHA ¢ OPOMHOI BO/10ii, pACTBOPOM NEePMAHIAHATA KAJIHUS».

32. IlpakTnueckasi padora Ne 11.«M3ydyeHHe BOCCTAHOBUTEJIbHBIX CBOWCTB aJbJAern0B:
peakuus «cepedpPsSAHOro 3epKajia», BOCCTaHOBJIeHHe ruapokcuaa meau (11

33. IIpakTuueckas pagora Ne 12. «OMbLIeHHE JKUPAY.

34. IlpakTuueckas padora Ne 13. «O0Hapy:KeHHE JAKTO3bI B MOJOKEY.

N

N

35. Ilpaktuueckas padora Ne 14 «PemeHne IKCHEPUMEHTAIBHBIX 3324 Ha
HICHTH(PUKALUIO OPraHUYEeCKUX COCAUHECHHID).

JuddepeHurpoBaHHbIN 3a4eT.

Ipumepnaa memamuka 6HeayoOumMopHoOU camocmoamenbHou pabomol.:

HanortexHnonorus kak MPUOPUTECTHOC HAIPaBJICHHUEC Pa3BUTUA HAYKU W IIPOU3BOACTBA B
Poccuiickoii  ®eneparuu. CoBpeMeHHbIE METOIbI 00e33apakMBaHUS BOJBL.  AJUIOTPOIHUS
MetauioB. JKuszap u pesrensHOCTh J[.M. MenneneeBa. «lleprommdeckomy 3akoHy Oymyiee He
IPO3UT pa3pylIeHUEM...». Mcnonp30BaHNe pPagHOAKTUBHBIX H30TOMOB B TEXHUYECKUX IIEJISX.
OxpaHa OKpy>Karolleil cpeqibl OT XUMUYECKOTo 3arps3HeHus. KonnuecTBeHHbIE XapaKTepUCTHKU
3arpsisHEHHsI  OKpyskarolei cpenbl. PactBopsl Bokpyr Hac. Boja kak peareHT W Kak cpena st
XUMHUYECKoro mpouecca. Mcropust oredecTBeHHOW — yepHOil — Mmetautypruu. Mcropus
OTEYECTBEHHOI 1BeTHOW Metautyprui. CoBpeMEHHOE METaUIypruueckoe IMPOU3BOJCTBO.
CriennanbHOCTH, CBSI3aHHBIE C 00pabOTKO#l MeTamnoB. Poib MeTamioB M CIJIaBOB B HAy4YHO-
TEXHUYECKOM TMporpecce. XUMHS METaUIOB B Moel NpodecCHOHAIbHON  JeITeIbHOCTH.
[IpakTrueckoe MpUMEHEHUE  JJEeKTpoiu3a:  paduHUpOBaHUE,  TajJbBAHOILIACTHKA,
ranbBaHocTerus. Mcropuss mojgydyeHUus U NOPOU3BOJICTBA  AIIOMHHHS. DJIEKTPOJIUTHUECKOE
noJiydyeHue u pahuHUPOBaHUE MeIU. POJIb METaNIOB B HCTOPUU YEIOBEYECKON ITUBUIIN3ALINN.

73
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Y4eOHO-TeMaTHYECKOEe MUIAHMPOBAHUE TUCHUILTHHBI « XUMHUsD» M0 cnenuagasHocTaM 08.02.04 BonocHab:kenune u BogoorBenenue, 21.02.18

Oﬁorame}me MMOJIE3HBIX HCKOMMAEMbIX

HaumenoBanue Conepxanne ydeOHOTO Marepuaia, jgabopaTopHble  pabOTBl M TpakTHUeckue 3aHATHsA, | O0beM | YpoBeHb YCBOEHHS
pa3/IelioB WM TEM | CaMOCTOsATEIbHas padoTa o0yJaronuxcs (CTyJCHTOB), KypcoBas paboTa (TIPOEKT). 4acoB
Maxcum. 108, o6s3at 100 (Teop 72+ mpaxt 28)
I cemecTp (makcum.58, ooszam. 58, ( meop. 48, npaxm. 10). 58
Tema 1.1. 1.Hayunsle MeTOAbl MO3HAHUS BEUIECTB U XMMMUECKUX SIBJICHUN. 3HAUEHHE XMMHUHU NPU OCBOE- 2 2
Huu npodeccuiit CI10 texnuueckoro npodussi npopeccuoHaIbHOTO 00pa30BaHMs
Pazoen 1. Obwasn u HeopeaHuueckas XUmMusl. 56
Tema 1.2 2.0cHOBHBIC TOHATHS XUMHH. BemectBo. AToM. MoJiekyima. XUMUYSCKUH 3JIECMEHT. 2 2
Tema 1.3. 3.OCHOBHBIE 3aKOHBI XUMUHU. AJZIOTPOITHBIE MOAU(PHUKAIIUHN YTIIepo/ia, KUCIOPOa, 0JI0BA. 2 2
Tema 1.4. 4 Tlepuonnueckuii 3akoH JI.M1.Menneneena [lepnoanueckast Tabnuiia XUMUYECKUX DJIEMEHTOB. 2 2
Tema 1.5 5.Ctpoenne aroma. M3otomsr. CTpoeHHE AIEKTPOHHBIX 000JI0Y€K aTOMOB. PainoakTHBHOCTD. 2 2
Tema 1.6. 6.Buaer xumuueckoi cBsi3u. MloHHas1, KOBaJIeHTHAs!, METAJUTNYECKas, BOJIOPOIHAS CBSI3b. 2 2
Tema 1.7. 7.Yucteie BemecTBa U cMecH. JlucniepcHbie cucteMbl. [ToHATHE O KOJIJIOMIHBIX CHCTEMaX. 2 2
Tema 1.8. 8./lucniepcubie cuctemsl. [ToHATHE O KOJUTOMAHBIX CHCTEMaX. 2 2
Tema 1.9. 9.Boxa. PactBopbl. MaccoBast 10151 paCTBOPEHHOTO BEIIECTBA. 2 2
Tewma 1.10. 10.DnexTposMTHYeCcKasi AUCCONUANNS. DICKTPOIUTHI U HEAICKTPOJIUTHI. 2 2
Tema 1.11. 11.0OcHOBHBIC MOJOKEHHS TEOPUHU AIEKTPOTUTHICCKOMN JTUCCOIUAIINH. 2 2
Tema 1.12. 12.KucnoTel, OCHOBaHUS M COJM KaK dJICKTPoJuThl. KucimoTel 1 ux cBoiicTBa. OCHOBHBIC 2 2
CHOCOOBI NOJTYyYESHHUSI.
Tema 1.13. 13.Knaccudukarus XUMUIECKUX PEAKITUH. 2 2
Tema 1.14. 14.OxucnuTeapHO- BOCCTAHOBHUTEIIBHBIE PEAKITUN 2 2
Tema 1.15. 15.CxopocTh xumMudeckux peakuuii. O0paTuMOCTh XUMUYECKHX PEeaKIHii 2 2
Tema 1.16 16.Merannbl. @uznyeckue CBOMCTBA METAIIOB 2 2
Tema 1.17. 17.061ume crnoco6sl nosrydeHus MeTayuioB. CryiaBbl YepHbIE U IIBETHBIE. 2 2
Tema 1.18. 18.1Tpon3BOACTBO YyTr'yHa U CTAJIH. 2 2
Tema 1.19. 19.Koppo3ust MeTalIjIoB: XUMUYECKask U AJIEKTPOXUMUYECKas. 3aBUCUMOCTb CKOPOCTU KOPPO3UHU 2 2
OT YCIIOBUH OKpYIKaIoIei cpepl.
Tema 1.20. 20.HemeTanisl. 2 2
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Tema 1.21 21.0OxucnuTeNnbHBIE M BOCCTAHOBUTENBHBIC CBOMCTBA HEMETAUIOB B 3aBHUCHMOCTH OT HX 2
MIOJIOXKEHHUSI B PAAY DIEKTPOOTPULIATEIBHOCTH
Tema 1.22 22.11pou3BOJCTBO CEPHOM KUCIIOTHI. 2
Tema 1.23 23.CwmkatHasi IPOMBIIICHHOCTD. 2
24 IlpaxkTudeckasi padora Ne 1. «PacueTHble 3aJa4d Ha HAXO0KIeHHE OTHOCHUTEJIbHOI 2
MOJIEKYJISIPHOI Macchl, onpeaeeHHe MacCOBOM 101U XHMHUYECKHX 3JIeMEHTOB.
25.I1pakTuyeckass padora Ne 2 «CocraBiieHHe CXeM CTPOEHHMs YJIEKTPOHHBIX 000J104eK 2
aTOMOB.
26.IIpakTuyeckass padora Ne 3 «OuyucTKa BelIeCTB  MepPeKPHCTAIN3ALHUEH, 2
dunbTpOBaHUEM, TUCTUILIISIIIHET.
27 IlpakTuyeckass padora Ne 4. «IlpuroroBiieHHe PpacTBOPOB Ppa3jIU4YHBIX BH/IOB 2
KOHIIEHTPalim»
28.IlpakTuyeckass padora Ne 5. «IIpuroromijieHHe :KeCTKOW BOAbI M YCTpaHeHHe ee 2
KECTKOCTH.
29.I1pakTHyeckas padora N\e 6. «KauecTBeHHbIE peaKIINU HA KATHOHBI H AHHMOHBI». 2
30.IIpakTuyeckasi padora Ne 7. «HMcciaenoBanue (PaxkTopoB, BJIHMSIIOIIMX HA CKOPOCTh 2
peakuumy
3l.MIpakTuyeckasi padora Ne 8. «XumMuyeckue CBOMCTBA METAJIOB M CIIOCOOBI 3aIUTHI OT 2
KOpPpPO3Un»
32.IlpakTuyeckasi padora Ne 9. «IlosyyeHue W uccjieT0BaHHE CBOWCTB OKCHOB Cepbl, 2
yrJiepoaa, pocopa».
O6s3atenbHbIX — 58 (Teop. 48, mpakr. 10) 48
II cemectp (Mmakc. 50, o0s3ar. 42 (24+18) 50
Pazoen 2. Opeanuueckas xumusl. 42
Tema 2.1 33.IIpenmer opraHuuecko XUMHUHU. TeopHs CTpPOEHHMS OpraHMYecKuX coeauHeHuit A. M. 2
byrneposa.
Tema 2.2 34.Knaccudukanus peakiiuii B OpraHMyecKoi XuMHuH. 2
Tema 2.3 35.Ankanbl. XMMHYECKHE CBOWCTBA METaHA U NPUMEHEHHUE aJIKaHOB. AJIKEHBl. DTHJIEH. 2
Tema 2.4 36./luens! 1 kayuyyku. HaTypanbHblii M CHHTETHYECKHE KaydyKu. Pe3uHa. 2
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Tema 2.5 37.Anxunbl. AnermieH. XMMUYECKHE CBOMCTBA alleTUJICHA U IPUMEeHeHne. ApeHsl. beH3oun. 2 2
Tema 2.6 38.11pupoaHbie HCTOYHUKH yrieBoaopooB. [Ipuponusii ra3. Hedrs. Hedrenpomykrsr. 2 2
Tema 2.7 39.1Ipomecchl TPOMBIIIIICHHOM MepepadOTKH HEPTH: KPEKUHT, pU(OPMUHT. 2
Tema 2.8 40.Criupter.  @enon. Anpaeruasl. [lpuvenenme Qopmanbaeruna. KapOoHOBBIE KHCIIOTHI. 2 2
[IpuMeHeHne YKCYCHOM KHCIOTHI HA OCHOBE CBOMCTB. BBICIINE JKUPHBIE KUCIIOTHI.
Tema 2.9 41.Cnoxuble >¢upsl u xupbl. CrnoxxkHele 3(upsl B Ipupoje, X 3HaueHue. [Ipumenenwue. 2 2
[IpuMeHeHue )KUPOB HA OCHOBE CBOMCTB. MbLia.
Tema 2.10. 42.VrneBonpl. 3HaAUCHHE YTIIEBOIOB B )KUBOW MPUPOJIE U )KU3HU YEIOBEKa. 2 2
Tema 2.11. 43.Amunsl. [Ipumenenne aHmInHa. AMHHOKUCIOTHI. [IprMenenne aMuHOKHCIIOT. berku. 2 2
Tema 2.12. 44 Tlonumepsl. Ilnactmaccel. BonokHa, nx kinaccuduxanus. IlomydeHne BOJOKOH. 2 2
45 IlpakTnyeckasi padora Ne 10. «H3roroBiieHHe Mojeseil MOJIEKYJ OPraHHYecKHX 2 2
BeEIIECTBY.
46.IIpakTyeckasi padora Ne 11. «O0Hapy:keHHe YrjiepoJa W BOJAOPOIa B OPraHHYECKOM 2 2
COeJUHEHUM».
47 IlpaxkTuyeckasi pa6ora Ne 12 «IlonyyeHune MeTaHa M M3yYeHHE €ro CBOWCTB: rOpeHuUs, 2 2
OTHOLIEHHUSI K OPOMHOM BO/Ie M PACTBOPY NEPMAHTAHATA KAJHUS».
48.11paxkTyeckasi padora Ne 13 «IlosryyeHue 3THIeHA TeruapaTanueil STHJIOBOI0 CIMPTa» 2 2
49.ITpaxkTyeckasi padora Nel4 «Pelienne pacyeTHbIX 3a1a9» 2 2
JAuddepennupoBaHHbIi 3a4eT 2
Bcero: makcum. 108, o6s3at 100 (Teop 72+ mpaxt 28) 108
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JINCT NBMEHEHUI Y JONTOJIHEHUI

JlononHeHus U U3MeHeHus K pabouel mporpamme Ha y4EOHBIN TOJ 10 IUCHUIUINHE

B pabouyro nmporpamMmy BHECEHBI CIIEAYIOINE U3MEHEHUS:

JlonosHeHWs 1 U3MEHEHUs B pabouelt mporpamme oOcykieHbl Ha 3aceqanuu [IMK

« » 20 r. (mpoTokoJ Ne ).

Mpeacenatens LMK /
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