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1. HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 0611€00pa30BaTENBHON AUCIUILTIHBI YICOHOW MUCIUTUTHHBI « XUMUS»
npeJHa3HaueHa Uil HW3YYeHHs XUMHM B NPO(EeCcCHOHATBHBIX  00pa3oBaTelbHBIX
OpraHu3aIusIX, peaJu3yoX 00pa30BaTeIbHYI0 IPOTPAMMY CPEIHEro o0Imero oopa3oBaHus
B IIpeJiesiaX OCBOCHUSI OCHOBHOHW MpodeccrnoHanbHoi oOpasoBarenbHoi mporpammel CI1O Ha
0aze OCHOBHOTO 00mEero o0Opa3oBaHWs NPH MOArOTOBKE CIEIHMAINCTOB CPEIHErO 3BEHA,
KBUTH(DUIIUPOBAHHBIX PAO0OYHX /CITyKAITUX.

Pabouass mporpamma yueOHOM TUCHUIUIMHBI « XUMUs» pa3paboTaHa Ha OCHOBE:

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

— Ilpukaza MuHnucrepcrBa oOpazoBanuss u Hayku P® «0O0 yrBepxaeHun
(dbenepaTbHOTO TOCYAApCTBEHHOTO 0O0pa30BaTENbHOTO CTaHAApTa CPEJAHEro  OOIIero
oOpazoBanus» oT 17 mast 2012 r. N 413;

— DenepanbHO 00pa30BaTEIBLHON MPOTPAMMBI CpEAHETO 00Iero oopa3zoBanus, ot 18
mag 2023 . Ne 371;

—PekoMenganuii mo opraHu3anUU TOJY4YeHHUs] CpeqHero oobmiero oOpa3oBaHHs B
mpesenax OCBOEHHS 00pa3oBaTENbHBIX MPOTpaMM  CpPeJHEero  MpoQeccruoHaIbHOTO
oOpazoBaHusi Ha 0a3e OCHOBHOTO oOmero ooOpazoBanusi (muceMo [lemapramenTa
rOCyJapCTBEHHOM TOJUTUKH B cepe MoAroToBkru padbounx kaapos u 10 MunoOpHayku
Poccum ot 17.03.2015 Ne 06-259);

— denepalbHBIX TOCYIAPCTBEHHBIX 00pa3oBarenbHbiX ctanaaptos CIIO;

—IIpumepHoit mporpammbl 0011€00pa30BaTEIIbHON YUCOHOW AMCIUIUTMHBI « XHMUS»
TSt po(peccuoHanbHBIX 00pa3oBaTeNnbHbIX opranu3anuii (PHUPO; 2015).

PaGouas nmporpamma y4eOHOM AUCHUIIIIMHBI MOKET ObITh UCIOIb30BaHA B 00yUEeHUHU
1o CHEIMaTbHOCTAM/TIpOdeccusim €CTEeCTBEHHOHAYYHOTO npoduis CpelHero
poheCcCHOHANTBHOTO 00pa30BaHMUs.

Cogepxanue mporpamMmbl yueOHOM JUCHUIUIMHBI «XUMUS» HANpaBiIeHO Ha
JOCTIKEHHUE CIIETYIONINX HeJeii:

* ¢dopMupoBaHHE y OOYYAIOIIUXCS YMEHUS OIICHHBATh 3HAYUMOCTb XMMHUYECKOTO
3HAHUS [T KQKJIOTO YEIOBEKa;

* ¢dopMupoBaHHE y OOYYAIOIIUXCS IENTOCTHOTO TPEICTABIEHUS O MHpPE U POIU
XMMHH B CO3JIaHUU COBPEMEHHOU €CTECTBEHHOHAYUYHON KapTUHBI MUPA; YMEHHS OOBICHATH
OOBEKTHI M TPOLIECCHl OKPYKAIOMIEH IEHCTBUTENBHOCTH: TMPUPOIHON, COIUATBHOM,

KYHLTypHOﬁ, TEXHUYECKOM CpCabl, — HUCIIOJIB3Yys IJI 3TOI0 XUMHUUYCCKUC 3HAHUSA,



* pa3BUTHE Yy OOydaromMxcs YMEHHH pa3nudarh (DakThl U OIICHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJBI, BUICTh WX CBS3b C KPUTCPUSMHU OIICHOK U CBSI3b KPUTEPHEB C
OTIpEICIEHHOW CHCTEMOU IIeHHOCTeH, (OopMymupoBaTh W OOOCHOBBIBATH COOCTBEHHYIO
MO3ULUIO;

* mpuoOpeTeHne 00yJarOIUMUCS OTBITa PA3HOOOPA3HOU NESTEIHLHOCTH, MO3HAHUS
W CaMOTIO3HAHUS;, KIIOUEBBIX HABBHIKOB, HWMEIOIIMX YHUBEPCAIHHOE 3HAYCHHE IS
Pa3IMYHBIX BHJIOB JICATEIHHOCTH (HABBIKOB pEHICHHUS TMPOOJIeM, MPUHATHS PEIICHUH,
MOMCKa, aHaiu3a U oO0paboTkM HH(OpPMAalMKM, KOMMYHUKATUBHBIX HaBBIKOB, HAaBBIKOB
U3MEpEHUl, COTPYIHUYECTBA, OE30MACHOTO OOpaIleHHs] C BEIIeCTBAMU B IOBCEIHEBHOM
KU3HH).

B mporpammy BKIIOYEHO COJAEpXKaHUE, HaMpaBJIeHHOE Ha (OPMHUpPOBAHUE Y
CTYJIEHTOB KOMIIETEHITNN, HeOOX0oAuMBIX Il kadecTBeHHoro ocBoeHusi OIIOIT CIIO na
0a3e OCHOBHOTO OOIIEro o0pa3oBaHUS C TMOJYYCHHEM CpPETHEro oOIero oOpa3oBaHUS;
MPOrpaMMBbI  TIOJITOTOBKMA ~ KBAIM(DHUIIMPOBAHHBIX  pabOYMX, CIYyKaOUX, [POTPaMMBbI
MOJrOTOBKH criernanncToB cpeanero 38eHa (I1TIKPC).

OBIAS XAPAKTEPUCTUKA YUEBHOM JJUCLIUIIJIMHBI « XUMUST»

XuMHUsST — 93TO HayKa O BENIECTBaX, MX COCTaBE€ W CTPOCHUM, CBOMCTBAX H
MPEBpPAIICHUAX, 3HAYCHUU XHUMHUYECKMX BENIECTB, MATEpPHAJOB M TMPOIECCOB B
MPAKTUYECKOU JESITEILHOCTH YEIOBEKA.

Conepxkanue o01eo0pa3oBaTeIbHON Y4€OHOW MUCIMUIUIMHBI « XUMUS» HAIMpPaBICHO
Ha YCBOCHHE OOYYAIOIIMMHUCS OCHOBHBIX TOHSTHH, 3aKOHOB U TECOPUU XHMHH; OBJIAJCHUE
YMEHUSAMH HaONIOAaTh XUMHUYECKUE SIBJICHHS, IPOBOJIUTH XUMHUUYECKHA DKCIICPUMEHT,
MIPOM3BOIUTH PACUYEThl HA OCHOBE XMMHUYECKUX (hOPMYJI BEIIECTB M YPAaBHEHUH XUMHUYECKHX
peakiuu.

B mnpomecce u3ydenuss XuMuHM y OOydaroIIUMXCsl Pa3BUBAIOTCA IO3HABATENbHBIC
UHTEPEChl M HHTEJUICKTyallbHbIE CHOCOOHOCTH, TMOTPEOHOCTH B CaMOCTOSTEILHOM
MPUOOPETEHNH 3HAHUK 10 XMMHUHU B COOTBETCTBUU C BO3HUKAIOIIUMHU IKU3HCHHBIMH
mpoOieMaMu, BOCIUTHIBACTCA OEpeKHOE OTHOIICHHUS K MPUPOJE, TOHUMaHUE 3J0POBOTO
oOpasa >KH3HH, HEOOXOJUMOCTH TIPENYNPEXKACHUS IBICHUIN, HAHOCSIIUX Bpe]] 3A0POBbIO U
okpyxaromieil cpeae. OHE OCBaMBAaIOT MPHUEMBI TPaMOTHOTO, 0€30TACHOTO HCIIOJIb30BAHUS
XMMHUYECKUX BEIIECTB M MaTEpUAOB, MPUMEHSIEMBIX B OBITY, CEIbCKOM XO3SHCTBE M Ha
IIPOU3BOJCTBE.

[Ipu cTpyKTYpHpOBaHUU COJIEpKaHUS 00IIe00pa30BaTeNbHON YUeOHOM TUCITUILTAHBI

I HpO(bCCCI/IOHaJ'IBHBIX 06p8.30BaTeJ'IBHBIX OpFaHH3aHHﬁ, pCAIM3YIOMUX 06p8.30BaTeJ'IBHy10



nmporpammy cpenHero odmiero obpasoBanus B mpenenax ocBoenusi OIIOIT CIIO na 6aze
OCHOBHOTO 0011ero oOpa3oBaHMsl, YIUTHIBAIaCh OOBEKTHBHAS PEATbHOCTh — HEOOJBIION
00BbEeM 4acoB, OTHYIIEHHBIX HAa U3y4YE€HHE XUMHH U CTPEMJICHUE MAKCUMAIBHO COOTBETCTBO-
BaTh UJEAM pa3BuBaromiero ooydenus. [loaTomy TeopeTnyeckne BOMPOCH MaKCUMAabHO
CMEIICHbI K HAadaly WU3YYCHHS JUCHUIUIMHBI, C TEM YTOOBI MOCIETyIONUN (hakTHuecKuid
MaTepHuall PaCCMaTPUBAIICSA HA OCHOBE M3YUYEHHBIX TEOPHUH.

Peanuzanust neAyKTHBHOTO TMOAXOJA K M3YYCHHIO XMMHUHU CIIOCOOCTBYET Pa3BHTHIO
TaKMX JIOTHYECKHX OIEpaluii MBIIUICHUS, KaK aHaJW3 W CHHTe3, 0000meHne wu
KOHKPETH3aIlUsl, CDABHEHUE U aHAJIOTHSI, CUCTEMAaTH3aIMS U KIACCU(PHUKALINS U JIp.

W3yuenne xuMuM B TPOPECCHOHATIBHBIX O0pa30BaTENBHBIX  OPTaHU3ALUSAX,
peanu3yronmx 00pa3oBaTEIbHYI0 TPOrpaMMy CpeIHero o01ero oopa3oBaHus B Mpeaenax
ocsoenust OITOIT CITO na 6a3e 0CHOBHOTO 00IIIeT0 00pa30BaHUsl, UMEET CBOU OCOOCHHOCTH
B 3aBHUCHMOCTH OT Tpodmisi mpodeccCHoHATBHOTO 00pa3oBaHHUs. DJTO BBIpaKaeTCs B
COJIepKaHUN OOYYEHHs, KOJMYECTBE YacOB, BBIICISIEMBIX Ha W3YUeHHE OTACIBHBIX TEeM
MPOTpaMMBbI, TIIyOMHE MX OCBOCHHUS OOYUYaIOIIUMHUCS, 00hEME M XapaKTepe MPaKTHUUECKHX
3aHSTHN, BUAAX BHEAYTUTOPHON CaMOCTOSTENBHOM pabOThI CTY/IEHTOB.

[Ipu OCBOCHUH npodeccuit CIIO €CTECTBEHHOHAYYHOTO npoduis
npodeccunoHaNbHOr0 o0pa3oBaHus XUMHsS W4aeTcss Ha 6azoBoM ypoBHe DPI'OC cpemnero
o01ero oOpa3oBaHUsI.

B conepxanun ydeOHON AMCHUMIUIMHBI JJIsi €CTECTBEHHOHAYYHOTO MPOQuIIs
npodeccHoHaIbHO 3HAYUMBIII KOMIIOHEHT HE BBIJEJIEH, TaK KaK BCE €ro CojepiKaHue
SABJISETCS MPO(QUILHOOPUEHTUPOBAHHBIM M HOCUT IIPO(EeCcCHOHANBHO 3HAUMMBIN XapakTep.

B mpouecce u3yueHHS ~XMMHUHU ~ TEOPETHYECKHE CBEICHHS  JIOTIOJTHSIOTCS
J€MOHCTpAILHMAMH, JJA0OPATOPHBIMU OTIBITAMU U MPAKTUUYECKUMHU 3aHATUSAMU. 3HAYUTEIBHOE
MECTO OTBOJUTCS XHUMHYECKOMY OJKcrepuMeHTy. OH  OTKpbIBae€T BO3MOXKHOCTh
dbopMupoBath y oOy4arommxcs CheluaibHble MpeIMeTHble YyMEHHUA: paboTaTh C
BEIIECTBAMH, BBIMOJHATH MPOCTHIE XUMUYECKHE OIMBIThI, YYUTh O€30MacCHOMY H
9KOJIOTHYECKA TPAMOTHOMY OOpAaIleHUIO C BEUIECTBAMH, MaTepuaiaMH M MpolieccCaMH B
OBITY U Ha TIPOU3BOJICTBE.

Jnsa  opraHu3zanud  BHEAyIUTOPHON  CaMOCTOSITENFHOM  paboOThl  CTYAEHTOB,
opnageBaronux npogeccussmu CIIO ecTecTBeHHOHAYYHOTO MpoGuIIst NpodecCHOHAIBHOTO
oOpa3oBaHUs,  MpPEACTaBIEH  MNPUMEPHBIM  mepeueHb  pedeparoB  (IOKIAAOB),
WHUBUAYAIbHBIX TPOEKTOB.

B npomecce wu3yueHMs XuUMHH BaXHO (QopmMHupoBaTh HMHPOPMAITMOHHYIO

KOMIICTCHTHOCTb 06yqa101111/1xc;1. H03TOMy Ipru OpraHu3aln CaMOCTOSTEIbHOMN pa6OTBI
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HEOOXOMMO aKIEHTUPOBAaTh BHUMaHHWE OOy4alOIMXCSd HAa TOUCKE HWHPOpManuu B
cpenctBax maccmenua, HurtepHere, y4ueOHOW U CHEIUANBHOM  JHUTEpaTrype C
COOTBETCTBYIOLIUM O(OPMIIEHUEM U TPE/ICTABICHUEM PE3YIIbTAaTOB.

Nzyuenne oOmeoOpa3oBaTeNbHON y4eOHOW MUCHMIUIMHBI «XUMHSD) 3aBEpIIAcTCs
M0JIBEZICHUEM HTOTOB B (hopMe HK3aMeHa B paMKaX IPOMEXKYTOYHOM aTTECTalluu CTYICHTOB
B mporecce ocBoeruss OIIOIT CIIO ¢ momydeHwem cpemHero oOmero oOpa3oBaHUs
(ITTIKPC).

MECTO YYEBHOU JUCHUTIINHBI «XUMU SI» B YYEEHOM ITJIAHE

VYdeOHass IUCHUIUTHHA «XUMUSD) SBISIETCS YUCOHBIM NPEIMETOM M3 00s3aTeIbHOM
npeameTHoit oOnactu «EctectBennsie Hayku» OI'OC cpeqnero obmero oopazoBaHus.

B npodeccuoHanbHbIX  00pa3oBaTeNbHBIX ~ OpPraHM3alMsIX,  PEATU3YIOMIHUX
00pa3zoBaTeNbHYI0 TPOTpaMMy CpPEIHETO OO0IIero oOpa3oBaHMs B TIpejaesiax OCBOCHUS
OIIOII CIIO Ha 6a3ze OoCHOBHOTO 00MmIeT0 O0Opa30BaHUs, ydeOHAs MUCIUIUIMHA «XUMUSH)
u3zydaercs B oOmieoOpazoBarenbHoM mukie ydeoHoro OITOIT CIIO nHa 6a3e OCHOBHOIO

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

2. INTAHUPYEMBIE PE3YJbTATHI OCBOEHUS YYEEHOM JUCHUILIMHBI

OcBoeHue cofepKanus yaeOHON TUCITUTUTMHBI « XUMHUS» 00€CTICUNBACT TOCTHKCHUE

CTYACHTAMU JIMYHOCTHBIX, METAIPCAMETHEIX U IPECAMETHBIX PE3YIbTATOB:

JImuHOCTHEBIE PE3YJIbTATHI OTPAXKAIOT:

- YyBCTBO I'OpAOCTH U YBAXXCHHUA K UCTOPHUU U AOCTUKCHUAM OTEYSCTBEHHON XUMHUYECKOH
HAayYKH; XUMHUYCCKU I'paMOTHOC IOBECACHUEC B HpO(l)eCCI/IOHaJII)HOI;'I JCATCIIBHOCTH U B 6BITy
Ipu O6paI_HeHI/II/I C XUMHUYECKMMHU BCIICCTBAMM, MaTCpUualaMu U IIpOoIeCCaMu;

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

- YMCHHC HUCIIOJIb30BaATb AOCTHUIKCHUS COBpeMeHHOﬁ XUMHYECKOM HAayKH U XUMHYCCKUX
TEXHOJIOTUH AJI HOBBIIICHUS COOCTBEHHOTO HUHTCJUICKTYAJIbHOT'O Pa3BUTUA B BBI6paHHOI>'I

npodeccruoHaNbHOM e TENbHOCTH.

MeTaHpeﬂMeTHLIe PE3YyIbTAThBI OTPAKAKOT OBJIAACHUC YHHUBCPCAJIIbHBIMHU y‘Ie6HI>IMI/I
IMO3HABATCIIBHBIMH, KOMMYHUKATUBHBIMHU U PCTYJIATUBHBIMUA JEUCTBUSMU.
OBJ'Ia,I[CHI/Ie YHUBCPCAJIbHBIMU y‘Ie6HLIMI/I MMO3HaBaTeIbHBIMU JACHCTBUSMU:

1) 6a30BbIC JJOTHYECKUE JCHCTBHUS:



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

ONPENENATh LEIU ACITEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JTOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MMOCTABICHHBIMU 1IEJISIMHU;

WCIIOJIb30BaTh MIPU OCBOCHUU 3HAHWUN MPUEMBI JIOTHUECKOTO MBIIIUICHHUS] — BBIACIATD
XapaKkTepHbIC MPU3HAKKM TOHSATHUH M YCTAaHABIMBATh HMX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIINE TOHSITHS ISt 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

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

YCTaHABIUBATh MPUYNHHO-CJICJICTBEHHBIC CBSI3U MEXKIY U3YYaeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTUYECKHUE PACCYXKIEHUs (MHIYKTHBHBIC, NETYKTUBHBIC, TIO0 aHAJOTHH),
BBISBJSITH  3aKOHOMEPHOCTH M TNPOTHBOPEUHS B  pacCMaTPUBAEMBIX  SIBJICHUSX,
(hopMyIUPOBAThH BBIBOJIBI U 3aKJIFOUCHHS;

MPUMEHATh B TPOIECCE TO3HAHUA, HCIOJIb3yeMble B XHUMHU CHMBOJIHYECKHE
(3HAaKOBBIE) MOJIENH, MPEOOPa30BBIBATH MOJCIHHBIC TMPEACTABICHUS — XUMUYECKUN 3HAK
(cuMBOJI) DJIEMEHTa, XUMHYECKash (GopMysia, ypaBHEHHE XHMHUYECKOW peakuuu — TpHU
pelIeHny y4eOHBIX I103HABATENIbHBIX M MPAKTUUYECKUX 3aj7ady, NPUMEHSTh Ha3BaHHbIE
MO/IEJIbHBIEC TIPEICTABIICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB N3y4aeMbIX BELIECTB
Y XUMHYECKUX PEaKIIUil.

2) 6a30BBIE HCCIIEA0BATCILCKHE NCHCTBUS:

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

dbopMmynupoBaTh IENM M 3a7auyd MCCIEIO0BAaHUS, HCIIOJIb30BATh IMOCTaBJICHHBIE U
CaMOCTOSITENIBHO C(OPMYIHPOBAHHBIE BOIMPOCH B KAaueCTBE HMHCTPYMEHTa MO3HAHUS U
OCHOBBI U1l (POPMHPOBAHHS THUINOTE3bl MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

BJIaJIETh HABBIKAMHU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS U MPOBENCHUS YYEHUUYECKUX
OKCIIEPUMEHTOB, COBEpIICHCTBOBATh yMEHHUs Ha0momaTh 3a XOJIOM  Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (popMynupoBaTh 000OIIEHUS U BBIBOIBI
OTHOCHUTENILHO JOCTOBEPHOCTH pPe3yabTaTOB HCCIENI0BaHHUSA, COCTaBISATH OOOCHOBAHHBIM
OTY€T 0 MpoJeIaHHoH padoTe;

MpHOOpPETaTh OMBIT YUEHUYECKON MCCIEIOBATENBCKON U MPOEKTHON JEeSTENbHOCTH,
MPOSIBIIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIFHOMY MOMCKY METOJOB PELICHUS
MPaKTUYECKUX 3aJ1ay, TPUMEHEHHUIO Pa3JINYHBIX METOI0B MMO3HAHUSI.

3) pabora ¢ uHpopmManueit:



OPUEHTUPOBATHCSI B PA3IMYHBIX HCTOYHHUKAX WHGPOpMAIMU (HAYYHO-TMOMYJSpHAS
JIUTEepaTypa XUMHUYECKOTO COJEpXKaHMs, CIpaBOYHBIE MOcoOMs, pecypcsl MHTepHera),
aHAJTM3UPOBATh MH(POPMALUIO Pa3IMYHBIX BHJOB U (OPM TNpEACTaBICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEIPOTUBOPEUUBOCTH;

(hopMyTHpOBATh 3aMpPOCHl U MPUMEHATh PA3IMYHBIE METOBI MPU MOKMCKE U 0TOOpe
nHbOopMany, HeOOXOAMMO [T BBITIOJIHEHUS YUYEOHBIX 33/1a4 ONPEACIEHHOTO THTIA;

npuoOpeTraTh  OMBIT  HCIOJB30BaHUS  MH(POPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIBHO BbIOMpaTh ONTUMAIbHYIO (opMy MpencTaBieHHs HHGPOpMaLUU
(cxembl, rpauky, TUarpaMmbl, TaOIUIbI, PUCYHKHU U IPYTHE);

WCIOJIb30BAaTh HAy4YHBIM S3bIK B KayeCTBE CpEACTBA IpPU paboTe C XUMHUYECKOU
nHpopmanren: TPUMEHATh MeXNpeaMeTHble ((pu3nueckue M MaTeMaTUYeCKUE) 3HAKU U
CUMBOJIBI, (popMyIbl, a00OpeBUATYPHI, HOMEHKIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEICTBA HATTISIAHOCTH.

OnnageHne yHUBEPCATbHBIMI KOMMYHHUKATHBHBIMH JICHCTBHSIMU:

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMoil TeMbl B XOJe Auasora W/Wiu
JMCKYCCHH, BBICKa3bIBaThb MWJEH, (OPMYIUPOBATh CBOU MPEII0KEHUS OTHOCUTEIBHO
BBITIOJIHEHUS NPEATIOAKEHHOM 3a1auu;

BBICTyIIaTh C IpPE3CHTAlMEed pe3ylbTaTOB IO3HABATEIbHON  JEATEIBHOCTH,
MOJIy4EHHBIX CaMOCTOSITEJIbHO MWJIM COBMECTHO CO CBEPCTHUKAaMH IIPU BBINOJHEHUH
XUMUYECKOTO SKCHEPUMEHTa, MPAKTUYECKOH paboThl 10 MCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEILIECTB, pean3alii Y4eOHOro IpoekTa U (OpPMYJIUPOBaTh BBIBOJBI IO
pe3yiabTataM IpOBENEHHBIX HCCIENOBAaHMHM IyTEM COIJIACOBAaHMs MO3ULMH B XoJe
oOcyx/ieH!sI 1 0OMeHa MHEHUSMH.

OBnajieHre yHUBEPCAIbHBIMU PETYISITUBHBIMU JIEHCTBUSAMU:

CaMOCTOSATEJIbHO ~ IUIAHUPOBaTb M OCYLIECTBISATH CBOIO  IO3HABATENBHYIO
NeATeNbHOCTb, ONpeeliss e€ Leau U 3a7ayl, KOHTPOJUPOBaTh U 10 Mepe He0OXO0AUMOCTH
KOPPEKTHpPOBaTh NpeJlaraéMblii aJropuT™M JEHCTBUH MpH BBINOJIHEHUH Y4eOHBIX U
HCCIIeIOBAaTEeNIbCKUX 33/1a4, BbIOMpaTh Haubosiee 3(PQPEeKTUBHBIN CHOCO0 HX pEIIeHUs ¢
y4E€TOM TOJTy4eHHs] HOBBIX 3HAHUH O BEIIECTBAaX M XMMUUYECKHX PEaKIUIX;

OCYILECTBIIATh CaMOKOHTPOJIb CBOEH JEATENBHOCTH Ha OCHOBE CaMOaHaju3a U

CaMOOIICHKH.

Hpe,[[MeTHLIC PE3YIbTATBI OCBOCHUS IIPOTrPaMMEBI CPCAHCTO O6I.I.[CFO O6paBOBaHI/I$I 18(0)

XUMHM Ha 0a30BOM YPOBHC OPUCHTUPOBAHBI Ha obecrneucHue MPpEUMYIICCTBCHHO
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0011e00pa3oBaTenbHOM M OOMICKYIBTYPHOU MOArOTOBKM OOy4aromuxcs. OHU BKITFOYAIOT
cneuupuveckue i yaeOHOTo mpeamera «XUMHUsD HaydHbIe 3HAHUS, YMEHHS M CIIOCOOBI
JEWCTBUH 10 OCBOEHUIO, MHTEPIPETAIMU U MTPeoOpa30BaHUIO 3HAHUM, BHJIBI AEATEIBHOCTH
10 MOJyYEHHUIO HOBOTO 3HAHMS M IPUMEHEHUIO 3HAHUI B pa3IU4HbIX YUEOHBIX U pealbHbIX
KU3HCHHBIX CUTYallUsAX, CBA3aHHBIX C XHUMHUEH. B mporpamme mo XwMuM TpeIMETHBIC
pe3yJbTaThl IPEACTABIEHBI [0 T0/1aM U3y4EHUS.

K konmy oOyuenmss B 10 Kimacce mpeaMeTHBIE pE3yJIbTaThl OCBOSHHS Kypca
«Opranuyeckasi XUMHsD) OTPAXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN O XMMHYECKON COCTaBISAIONIEH €CTeCTBEHHO-
HAayYHOW KApTHUHBI MUpPA, POJIA XHMHU B TO3HAHWUU SIBJICHUW TPUPOJIBI, B POPMHUPOBAHUHU
MBIIIJIEHUS] U KYJAbTYPbl JTUYHOCTH, €€ (PYHKIMOHAIBHON IpaMOTHOCTH, HEOOXOIUMON IS
pelIeHNs MPAaKTUYECKUX 3a/Ja4 U HKOJIOTMYeCKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOM cpejie;

BJIaJICHUE CUCTEMON XMMHUYECKUX 3HAHU, KOTOpas BKIIOYAET:

OCHOBOIIOJIAraloIIre MOHATHS (XUMUYECKUH 3JI€MEHT, aTOM, AJIEKTPOHHAs 000JI0UKa
aToMa, MOJIeKyJa, BaJlEHTHOCTb, JJEKTPOOTPULIATENIbHOCTh, XHUMHYECKas  CBS3b,
CTpyKTypHas dopmyna (pa3BEpHyTass U COKpani€HHas), MOJIb, MOJISIPHAsT Macca, MOJISIPHBII
00BEM, yriepoAHbIN cKeneT, (pyHKIUOHAlbHAS TpyMNa, paauKal, H30MepHs, H30MEpbl,
TOMOJIOTHUECKUH  psii, TOMOJIOTH, YIJIEBOJOPOJBI, KHCIOPOA M  a30TCOJAEpKalue
COCIMHEHUS, MOHOMEp, IIOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE
COCTMHCHUS );

TEOpUU U 3aKOHBI (TEOpHUsl CTpoeHHsl opraHumdeckux BemectB A.M. bytneposa,
3aKOH COXPaHEHMsI MaCChl BEILIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMHH;

MHPOBO33PEHUYECKUE 3HAHMS, JIeKaIllMe B OCHOBE MOHUMAaHHS MPUYUHHOCTU U
CUCTEMHOCTH XMMHUYECKUX SIBICHHH, (haKTOJOTMYECKUE CBEICHUS O CBOWCTBAX, COCTaBe,
MOJIyYeHUU U O€30MaCHOM HCIOJIb30BAaHUU BAXKHEHIIMX OPraHHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JESITeTbHOCTH YeTIOBEKA;

chOpPMUPOBAHHOCTh YMEHUN BBIABIATH XapaKTepHblEe TMPU3HAKK  TOHATHUH,
yCTaHABIUBATh X B3aWMOCBS3b, HCIOIH30BaTh COOTBETCTBYIOIINE MOHSATHS MIPH OMHCAHUU
COCTaBa, CTPOEHUS U NIPEBPAILICHU OPraHMYEeCKUX COECUHEHUI;

chOpPMUPOBAHHOCTh ~YMEHUH  HUCIHONIB30BaTh XUMHYECKYI0 CHUMBOJHMKY IS
COCTaBIIEHUS MOJICKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOH, cokpamiéHHoi) Gopmyn

OpraHu4eCKuXx BCHICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaKI.IPIfI, U3roTaBJIuBaTb MOACIHU
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MOJIEKYJI ~ OPTaHMYECKUX  BELIECTB Ui  WUIIOCTpallMM  MX  XUMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHUS];

c(OPMHUPOBAHHOCTh ~ YMEHUH  yCTaHABIMBATh IMPUHAICKHOCTh  H3YYEHHBIX
OpPraHMYeCcKUX BEUIECTB I0 WX COCTaBy M CTPOCHUIO K OINpeNelEHHOMY KiacCy/Tpyrie
coeluHEHUN  (YIrJIeBOJOpOJbI,  KHUCIOpPOJ M a30TCOJEpKallMe  COETUHEHMS,
BBICOKOMOJIEKYJISIPHBIE ~ COEAMHEHMsI), JaBaTb UM Ha3BaHUA IO CHUCTEMaTUYECKOU
Homenknarype (IUPAC), a Taxkxke mNpuBOAWUTH TpPUBUAIbHBIE HAa3BaHUS OTAEIbHBIX
OpraHMYECKUX BELECTB (3TUJIEH, IPONMIIEH, alleTUJICH, STHJICHTJIUKOJb, TJIMLIEPUH, (EHOI,
dbopmanpaeruy, aneTaableruj, MypaBbUHAs KHCIIOTa, YKCYCHas KHCIOTa, OJIEMHOBAs
KHCJIOTA, CTEApUHOBAs KUCIJIOTA, IJII0K03a, PPYKTO3a, Kpaxmall, LeJIII0103a, TJIMIUH);

c(OPMUPOBAHHOCTh YMEHHS OINPENENISATh BUAbI XUMUUYECKON CBSI3M B OPraHUYECKHUX
COeIMHEHUX (OIMHAPHbBIE U KPATHBIE);

chOpPMUPOBAHHOCTh ~ YMEHMSI ~ NPUMEHSTh  MOJIOKEHUST  TEOPUU  CTPOCHHS
oprannueckux BemectB A.M. byrnepoBa 1151 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB
OT X COCTaBa M CTPOEHUS; 3aKOH COXPAaHEHHUsI MacChl BELIECTB;

cOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3UUYECKHE U
XMUMHYECKHE CBOWCTBA THUIMYHBIX MPEJCTaBUTENEH Ppa3IMYHBIX KJIACCOB OPraHHMYECKUX
BellecTB (MeTaH, 3TaH, dTHJICH, MPOIMWICH, aleTwieH, OyraaueH-1,3, MmetunOyraauen-1,3,
O€H30J1, METaHOJI, STaHOJI, 3TUJIIEHIJIMKOJIb, TJIMIEPUH, (DEHOJI, alleTalbIAeT U], MypaBbUHAS U
YKCyCHasl ~ KHCIIOTBI, TJIOKO3a, KpaxMmas, LeJI0103a, aMHUHOYKCYCHas KHCIIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HUMHU YpPaBHEHHUSIMHU COOTBETCTBYIOLIUX
XMUMHYECKUX PEaKLUN ¢ UCTIOJIB30BAaHUEM CTPYKTYPHBIX (popmyt;

cOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKU YIIIEBOJOPOJIHOTO ChIPbS
(HedTh, MPUPOHBIN Ta3, YTOJb), CIOCOOBI UX MEPEPAOOTKH U MPAKTUIYECKOE MPUMEHEHHE
MIPOJIYKTOB MepepadOoTKH;

c(OpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUMCICHUS [0 XUMUYECKHUM YPaBHEHUSIM
(Maccbl, 00bE€Ma, KOJIMYECTBA UCXOTHOTO BEIECTBA MIIU MPOJAYKTa PEaKIUU M0 U3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB WM MPOIYKTOB PEaKIUN);

c(OPMHUPOBAHHOCTh YMEHHH BIJIAZETh CHUCTEMON 3HAHMH 00 OCHOBHBIX MeETOJax
HAay4yHOTO IIO3HAHMS, MCIOJIb3YEMBIX B XMMHMM NPU HM3YYEHHH BELIECTB U XUMHYECKHUX
ABNIEHUH (HAOIIOeHUe, U3MEpEeHUe, SKCIEPUMEHT, MOJEIUPOBaHUE), HCIIOJIb30BaTh
CHCTEMHbIE XUMHUYECKHE 3HAHMS U1 NPUHATHA pPEIIeHUH B KOHKPETHBIX KH3HEHHBIX

CUTYyallUdX, CBA3aHHBIX C BCHICCTBAMU U UX IIPUMCHCHUCM,
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cOpPMHUPOBAHHOCTh YMEHUH COOMIOJATh TIpaBUJIa TOJB30BAHUS XHUMHYECKON
MOCYZIOi U 1a00paTOpHBIM 000PYAOBAaHUEM, a TAKXKE MpaBUiIa OOpAIIEHHUs C BEIECTBAMU B
COOTBETCTBUH C MHCTPYKIIUSMHU T10 BHIIOJIHEHHUIO JIA00OPATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH M BBIMOJHATh XUMUYECKAN SKCIIEPUMEHT
(mpeBpalleHHs] OPraHUYEeCKUX BEILIECTB [PU HATPEBAHMM, MOJIyYEHUE ATUIIEHA U U3Y4YEHUE
€ro CBOMCTB, Kaue€CTBEHHBIE PEAKI[MU OPraHUYECKUX BEIIECTB, JACHATypauus OEIKOB IpH
HarpeBaHWU, IBETHbIE peakuu OEJIKOB) B COOTBETCTBUM C IIpaBWJIaMU TEXHUKH
0€30MacHOCTH IMpH OOpallleHnu C BeUIeCTBAaMU U J1a0OpaTOPHBIM 00OpPYIOBAaHUEM,
MPEJICTaBIATh PEe3yJabTaThl XMUMHMUYECKOTO SKCIepUMEHTa B (opme 3amucu ypaBHEHMM
COOTBETCTBYIOIIUX peakuii U GOpMYIHUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTAaTOB;

chOpPMUPOBAHHOCTh ~ YMEHUN  KPUTHUYECKH  aHAJIU3UPOBAThb  XUMHUYECKYIO
nH(popMalKIo, TIOJYy4aeMyl U3 Pa3HbIX HMCTOYHUKOB (CpelcTBa MaccoBOil MH(popMaluu,
WuTepHer u apyrux);

c(OpMUPOBAHHOCTh YMEHUN COOIIOAATH MpaBUIa SKOJOTUYECKH 1EJIecCO00pa3HOro
MOBEICHUS B OBITY U TPYJIOBOW NEATENBHOCTH B LEISIX COXPAHEHUS CBOETO 3J0POBbSI U
OKpY)Kalolled MNPUPOJHON Cpedbl, OCO3HAaBaThb OMNACHOCTh BO3JICUCTBUS HA JKUBbBIC
OpraHu3Mbl ONPECIEHHBIX OPraHMYEeCKUX BELIeCTB, MOHMMAas cMmbicha mnokazartens [1K
(mpenenbHO AOMYCTUMON KOHIEHTPALMH), TIOSACHATh Ha MPUMEPAX CIOCOObl YMEHbILICHUS U
MpeIOTBPAILEHUS UX BPEIHOTO BO3ACUCTBUS HAa OPraHU3M UeI0BEKa;

Uig  oOydaroluxcs C OrpaHUYEHHBIMH BO3MOKHOCTSMH 3JIOPOBBS: yYMEHHE
MPUMEHSTHh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHUS BEHIECTB U XMMHUYECKUX
SIBJICHU;

JUI CIIETIBIX M CJIa0OBHUAALIMX OOYYArOIIMXCS: YMEHHE HCIHOJB30BaTh pelbeHO
TOYEYHYIO cucTeMy o6o3HaueHwuit JI. bpaiimns ais 3anucu Xxumudeckux Gpopmyi.

K koniy oOyuenus B 11 kiacce npeaMeTHbIe pe3yibTaThl OCBOEHUS Kypca «OOrast
Y HEOPraHUYECKask XUMHUSD» OTPAXKAIOT:

c(OpPMUPOBAHHOCTH TMPEACTABICHUI O XMMHYECKOW COCTaBJISIONICH €CTEeCTBEHHO-
HAayYHOM KapTUHBI MHUpA, POJIM XMMUU B MO3HAHUU SIBJICHHUHN MPHPOABI, B (OPMUPOBAHUU
MBILUIEHUS] ¥ KYJIBTYpBl JUYHOCTH, €€ (DYHKIMOHAIBLHONW I'PaMOTHOCTH, HEOOXOUMON st
peleHusl MPaKTUYECKUX 3a/ad U IKOJIOTMYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pPOBBIO U IPUPOTHOM CpENE;

BJIQJICHUE CUCTEMON XMMHMUYECKUX 3HAHUH, KOTOpasi BKJIIOYAET:

OCHOBOIIOJIATAIOIINE MOHATUS (XMMMYECKHH 3JIeMEeHT, aToM, H30Tom, s-, p-, d-
AJIEKTPOHHBIE OPOUTANN aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSPHBIA 00BEM, BaJIEHTHOCTD,

QJICKTPOOTPULIATCIBHOCTD, CTCIICHL OKUCJICHUS, XUMHUYCCKaA CBA3b (KOBaJ'ICHTHaH, HOHHAas,
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MeTaJUITM4ecKasi, BOJOPO/HAS), KPUCTAIUIMYECKAss PEHIETKA, TUIbl XMMHUYECKHX PEaKIHi,
pacTBOp, AJIEKTPOIUTHI, HEAIEKTPOIUTHI, JICKTPOJIUTUUYECKAS] JUCCOIMAIUS, OKHUCIUTEb,
BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON peaKkllui, XUMHUYECKOE paBHOBECHE);

TEOPUU W 3aKOHBI (TEOPUS] DJICKTPOJUTHYECKOW AUCCOLMAINM, TEPHOIUYCCKUN
3akoH JI.1. MeHneneeBa, 3aKOH COXpPAaHEHMSI MacChl BEUIECTB, 3aKOH COXPAHEHUS H
MPEBpAICHUSI SHEPTUU MPU XUMUUYECKHX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJWYECKUM
SI3IK XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIUE B OCHOBE MOHUMAHUS IPUYUHHOCTU U
CHUCTEMHOCTH XUMUYECKUX SBJICHHH, (DAKTOJIOTHMUECKHE CBEJIEHUS O CBOMCTBAaX, COCTaBE,
MOJTYYSHUH U 0€30MaCHOM HCIOJIb30BAHUN BAKHEUIIIUX HEOPTAaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JIEATETLHOCTH YEJIOBEKA,

chOpMUPOBAaHHOCTh yYMEHHMM  BBISIBIATH XapaKTE€pHbIE TPHU3HAKK TOHSATHUH,
YCTaHABIWBATh WX B3aUMOCBS3b, UCIIOJb30BaTh COOTBETCTBYIOIINE MMOHITHS MPU ONMMCAHUHI
HEOPraHMYECKHUX BEIIECTB M UX MPEBPAIICHUI;

chOpMUPOBAHHOCTh YMEHHM  HCIIOJIH30BAaTh XUMUYECKYIO CHUMBOJIUKY  JUISI
cocTaBjeHUss (POpMys BEIMIECTB U YpPaBHEHUN XUMUUYECKHX PEAKIIMH, CHUCTEMATHYECKYIO
Homenkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX HEOPTAaHUYECKUX BEIIECTB
(yrapHslii ra3, yrieKkuciblii ra3, aMMuak, rameéHas U3BecTb, HerauiéHas U3BeCThb, MUTHEBAS
coJ1a, MUPUT U IPYTHUE);

chOpMUPOBAHHOCTh YMEHHMM ONpPENENSTh BaJCHTHOCTh M CTENEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCAUHEHUSX pPa3JIMYHOrO COCTaBa, BUJ XHUMHUYECKON CBS3H
(koBajieHTHasi, HMOHHAas, MeTaJUIMYecKas, BOJOpPOJAHAs) B  COCOUHEHHSX,  THII
KPUCTAJIMYECKON PEHIETKH KOHKPETHOrO BellecTBa (aTOMHasi, MOJIEKYJsIpHAsi, HOHHAsil,
MeTaJIn4yeckKasi), XapakTep cpe/ibl B BOJHBIX PACTBOpaX HEOPraHMYECKUX COCAUHEHUN;

chOpMUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAAICKHOCTh HEOPraHUYECKUX
BEIIECTB [0 X COCTaBY K OMPENEIEHHOMY KIIacCy/TpyIe coeIMHEeHUH (IIPOCThIe BEUIECTBA
— METaJUJIbl U HEMETaJUIbI, OKCUJIbl, OCHOBAHUS, KUCIOTHI, aM(OTEpPHbIE THPOKCHUIBI, COJIN);

chOpMUPOBAHHOCTh YMEHHI  pacKpbplBaThb CMBICI IEPUOJAUYECKOTO  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
J.W1. MengeneeBa, HUCHONB3YS  MOHATHS  «S-, P-, d-DIEKTPOHHBIE  OpPOUTAIN,
«QHEPreTUYECKUE YPOBHUY», OOBICHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
JJIEMEHTOB M MX COEAMHEHMM 1o mnepuoaaMm u rpynnam [lepuoanueckoil cucTteMbl

XUMHU4YeCKuX 35eMeHToB J[.J. Mennaeneena;
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c(OpPMHUPOBAHHOCTh YMEHHH XapaKTEepH30BaTh (OMHUCHIBATH) OOIIHE XUMHUYECKUE
CBOIiCcTBa HCOPTaHNMYCCKUX BCUICCTB PA3JIMYHBIX KJIIACCOB, MOATBCPKIAATH CYHICCTBOBAHUC
TE€HETUYECKON CBS3U MCXKJY HCOPraHMYCCKUMHU BCUICCTBAMHU C IIOMOIIBIO ypaBHeHI/Iﬁ
COOTBCTCTBYIOIIMX XUMHNYCCKUX peaKuHﬁ;

C(OPMHUPOBAHHOCTh yYMEHHUS KIACCU(PUIMPOBATh XHUMHUYECKHE PEAKIHH IO
pa3NMYHBIM TpU3HAKaM (YUCIy U COCTaBy PEardupylOIIUX BEUIECTB, TEIIOBOMY I(PQPEeKTy
pC€aKknu, N3MCHCHHIO CTENIeHEeH OKHCIICHHUS 3JICMEHTOB, 06paTI/IMOCTI/I peaknuu, y4acTturo
KaTanuzaTopa);

c(hOpMUPOBAHHOCTh YMEHUW COCTaBIISITh YPABHEHUS PEAKIMI pPa3IUYHBIX THUIIOB,
MIOJIHBIE U COKpAIIEHHbIE YPAaBHEHUS PEaKLMi MOHHOrO OOMEHa, yYUTHIBAsl YCIOBUS, MPHU
KOTOPBIX 3THU pC€aKIU UAYT 10 KOHIA,

c(hopMUPOBAHHOCTh YMEHUH MTPOBOJIUTH PEAKITUH, TIOITBEPKIAFOITNE KaYeCTBEHHBIN
COCTaB PpPA3JIMYHBIX HCOPraHUYCCKHUX BCHICCTB, pacCliO3HaBaTb OIIBITHBIM HYTCM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUIECKUX BEILIECTB;

c(hopMUPOBAaHHOCTH YMEHHI pacKpbIBaTh CYLIHOCTh OKHCIUTENBHO-
BOCCTAaHOBUTEJBHBIX PEAKLUUNA IMOCPEJCTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajlaHca 3THUX
peaKIuii;

cOpPMUPOBAHHOCTh YMEHHI OOBSCHATH 3aBHUCUMOCTh CKOPOCTH XHMHYECKOMH
peakuuu OT Pa3MYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XMMHUYECKOTO paBHOBECHS B
3aBHCHMOCTH OT BHeNIHero Bo3aeicTBus (mpuHiun Jle [larense);

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUECKHUE MPOIIECCHI, JIeXkKAIlNUEe B
OCHOBE TPOMBIIUIEHHOTO  TMOJIyYEHUSI CEpHOM  KHCIOTBI, aMMHaka, a TaKke
c(OpMUPOBAHHOCTh MPEACTABICHUNA 00 OOIIMX HAayYHBIX HPUHIMIAX U 3KOJOTUYECKUX
npo0ieMax XuMUYECKOTO MPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUMCIICHUS C HCIOJIH30BAaHHUEM IMOHSATHS
«MaccoBasi J0Js BEIIeCTBA B PacTBOpE», OOBEMHBIX OTHOIIECHUN Ta30B MPH XUMUYECKHX
peakiusx, Macchl BellecTBa WM 00BbEMa ra3oB IO M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO W3 YYAacTBYIOIIUMX B PEAKIMH BEIIECTB, TEIIOBOro 3ddeKTa
peaklMy Ha OCHOBE 3aKOHOB COXPAHEHHUs MacChl BEIIECTB, MPEBPAILICHHUS U COXpPAHEHUS
SHEPIUH;

chOpMUPOBAHHOCTh yYMEHUN COONMIOJaTh TNpaBUia TIOJTB30BAaHUS XUMHUYECKOMN
MoCy0l 1 1ab0paTopHBIM 00OpYIOBAaHUEM, a TAK)KE MpaBUIa OOpAIEHHUS C BEIIeCTBaMH B
COOTBETCTBUU C MHCTPYKIHUSMU IO BBIOJIHEHUIO JJA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHI TIIAHUPOBATH U BBIMOJHATH XUMUYECKUIN IKCIIEPUMEHT

(pa3JIO)KCHI/IC MNEepoKCuaa BOJAOpPOAAa B MNPUCYTCTBUU KaTallnu3aTopa, OIMPCACICHUC CPCIbI
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pPacTBOPOB BEHIECTB C TMOMOIIBI0 YHUBEPCAIHHOTO HWHAMKATOPA, BIUSHHUE Pa3IUYHBIX
(hakTOpPOB HAa CKOPOCTh XMMHUYECKOW DPEAKIMH, PEaKIMd MOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cynbdar-, KapOOHAT- M XJIOPHI-aHWOHBI, Ha KAaTHOH aMMOHWUS, pEIICHHE
SKCIIEPUMEHTANIbHBIX 3a7ad 1o TemaMm «Mertamiby U «Hemeramnbs») B COOTBETCTBUU C
MpaBWIAMH TEXHUKH O€30MACHOCTH IPHU OOpAICHWH C BEIECTBAMU H J1abOPaTOPHBIM
000pyIOBaHUEM, TIPEICTABIATE PE3yIbTATHl XUMHYECKOTO IKCIIEPUMEHTa B (popMe 3amucu
YpaBHCHUU COOTBETCTBYIONIUX peaknuid ¥ (HOpPMYIHpPOBATH BBIBOJBI Ha OCHOBE JTHX
pe3ynbTaToOB;

chOpMUPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  aHAJIU3UPOBATh  XUMHYECKYIO
“H(pOpMAIIHIO, TTOTYyYaEMYIO U3 Pa3HbIX UCTOYHUKOB (CpPEICTBAa MACCOBON KOMMYHHMKAIIWU,
WuTepHer u apyrux);

chopMUPOBAHHOCTh YMEHHUI COOJI0OATh MPaBUia SKOJOTHYECKU IETIECO00Pa3HOTO
MOBEJICHUS B OBITY W TPYIOBOW NIEATEIHHOCTH B IIEJISIX COXPAHEHHSI CBOETO 3JI0POBbS
OKpY)Karoled MNPUPOJHOM Cpedbl, OCO3HaBaTh OMACHOCTh BO3JEHCTBUS Ha JKUBBIC
OpraHU3Mbl OTPEEIEHHBIX BEMIECTB, MOHUMAas cMbIcH Tokasarens [IJIK, moscHsTe Ha
nmpuMepax CrocoObl YMEHBIICHHS W TPEAOTBPAIEHUS WX BPEIHOTO BO3JIEHCTBUSA Ha
OpraHW3M YeJIOBEeKa.

Breimyckauk, ocBomBmuii [IIIKPC, momken oOmamaTe OOIIMMH KOMIETCHITUSMU,
BKJIFOYAIOIUMU B ce0s CLIOCOOHOCTD:

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

Pa3iIMYHBIM KOHTCKCTaM.

OK 2. OcyiecTBisTh MOKUCK, aHAIU3 U HUHTEPHPETANUI0 HHPOpMAINH, HEOOXOAUMOMN IS

BBIIIOJIHCHUA 3a4a4 HpO(beCCHOHaHBHOﬁ JACATCIIbHOCTH.

OK 3. IlmanupoBaTh M pealn30BbIBaTh COOCTBEHHOE MPO(ecCHOHAIBHOE W JIMYHOCTHOE

Pa3BHUTHUC.

OK 4. PaGoTrath B KOJUICKTUBE U KOMaH/E, YO(PEKTHUBHO B3aUMOICHCTBOBATh C KOJUICTAMH,

PYKOBOACTBOM, KIMEHTAMHU.

OK 5. OC}’H_ICCTBJIHTB YCTHYIO U IUCBMCHHYIO KOMMYHHKAIIUIO Ha TOCYAAPCTBECHHOM S3bIKC

C y4€TOM ocoOeHHOCTEH CONUAJIBHOTO U KYJIBTYPHOI'O KOHTCKCTA.

OK 6. HpOHBJ’IHTB rpaXxJAaHCKO-TIIATPUOTHYICCKYIO IMMO3UIUI0, JECMOHCTPUPOBATE OCO3HAHHOC

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

3G PEKTUBHO ACHCTBOBATH B UPE3BBIYAMHBIX CUTYaLIUsX.

OK 8. Hcrnonb3oBarh cpeacTBa (U3MUECKOW KYIbTYPHI JUISI COXPAaHEHHS U YKpPEIUICHUS
30pOBBS B Ipolecce Mpo(eccCHOHaTbHON AEATEIPHOCTH M HOJJIepKaHUe HEOOXOAUMOTO

YPOBHS (PU3HUECKON OATOTOBICHHOCTH.
OK 9. Hcnonb3oBaTh HHGDOPMAIIMOHHBIE TEXHOJIOTHH B MPO(HECCHOHATBHON AEATEIbHOCTH.

OK 10. Ilonb3oBarbcsi mpo(ecCHOHATBHOM JOKyMEHTalMeld Ha TOCyJapCTBEHHOM H

HHOCTPAHHOM S3BIKE.

OK 11. [TnanupoBath NpeaAnpruHUMATENbCKYIO 1€ATEILHOCTD B MpodeccnoHabHOM chepe.
3. Coaep:xanue y4yeOHOM TUCIUNJIUHBI.

BBeaenue
HaquLIe METOAbBI ITIO3HAHUS BCIICCTB U XUMHNYCCKUX sBJIeHUN. Pob OKCIICPUMCHTA
U TCOPUHU B XUMUH. MO)IeJ'H/IpOBaHI/Ie XUMHUYECKHUX IMPOIECCCOB. 3HaueHne XUMHUU IIpH OCBOC-
Hun  npodeccuit  CIIO wm  cmemmansHocTet  CIIO  TexHmueckoro  mpoguiist
pohecCHOHANTBHOTO 00pa30BaHMUs.

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

OcHoBHbIEe MOHATHSA XUMHH. BeniectBo. ATom. Mosiekyna. XUMUYECKUM JIEMEHT.
Annotponusi. [Ipocteie u croxHbie BemecTBa. KauecTBEeHHbIM U KOJIMYECTBEHHBIM COCTaB
BEIIECTB. XUMHUYECKHE 3HAKM W (popmyabl. OTHOCHUTEIbHBIE AaTOMHAs M MOJICKYJspHas
Maccel. KonnuecTBo BelecTsa.

OcHoBHbIE 3aK0HBI XUMHUH. CTexuomeTpus. 3aKOH COXPaHEHHsI MAacChl BEIIECTB.
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB MOJEKYISPHOW CTPYKTYphl. 3aKoH ABOTaIpO H
CIEICTBHUS U3 HETO.

PacuerHble 3amauM Ha HAXOXICHHE OTHOCHTEIBHOW MOJIEKYISIPHOM MAacChl,
OTpeNeJCHUEe MAacCOBOM JOJIM XHMHYECKHMX JJIEMEHTOB B  CIIO)KHOM  BEIIECTBE.
JlemoHcTpanuu

Mojenu aToMOB XUMHYECKUX 3JIEMEHTOB.

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

Konnekuust mpocTsIX U CIOXKHBIX BellecTB. HekoTopble BemiecTBa KOJIMYECTBOM |
MoJb. MoJienb MosipHOTO 00beMa ra3oB. AyuoTponus docdopa, KucIopoaa, 0JIoBa.

[IpodunbHeie U TPo(hEecCHOHATBFHO 3HAYUMBIE AJIEMEHTHI COAEpkKaHUs. AJUIOTPOI-
Hble MOAM(DUKAIIUK yriepoaa (anMas, rpadur), Kucaopoaa (KUCIopoi, 030H), 0JI0Ba (cepoe
u 6enoe 0110B0). [ToHSITHE 0 XUMHYECKOH TEXHOJIOTMH, OMOTEXHOJOTUH U HAHOTEXHOJIOTHH.

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

[Mepromuueckast TabauIa XUMHUYECKUX DIIEMEHTOB — Tpaduyueckoe 0TOOpaxeHHe
nepuoauveckoro 3akoHa. CTpyKTypa TEpHOIMYECKONW TaOIMIbI: Tepuoabl (Maible U
OoJbIIHe), TPYNIbI (TJIABHAS U IOOOYHAs).

Crpoenue atoma u llepuonmueckuii 3axkon [.M.MenzgeneeBa. AToM — cloXHas
gactuna. SAapo (MpOoTOHBI M HEHUTPOHBI) U ANEKTpOoHHAs obosiouka. M3otombl. CtpoeHme
AJIEKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB MaJbIX MepHOJI0B. OCOOEHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIINX MEPUOAOB (IIEPEXOIHBIX FIEMEHTOB).
[lonsitne 06 opburansx. s-, p- u d-opOuTtanu. DIEKTPOHHbIE KOHPUIypaluud aTOMOB
XUMHUYECKUX DJIEMEHTOB.

Cospemennas dopmynupoBka [lepuoanueckoro 3akona. 3nauenue [leproaudyeckoro
3akoHa W llepuommueckoil cucrembl xumuyeckux snemMeHtoB [[. WM. MenpeneeBa s
pa3BHUTHS HAYKH W IIOHUMAaHUS XUMUYECKOU KapTHHBI MUPA.

JdemMoHcTpanuu

Paznuunsie popmer [leproanueckoit cucremsl xumudeckux snementoB J[. . Men-
Jieneena.

Juuamuueckne TaOMUUBl Juisi  MojaenupoBaHus  [leprogWdecKol  CHUCTEMBI.
DnexTpu3aius Teqa U UxX B3auMoaericteue. JlabopaTopHbIi ONBIT

MonenupoBanue nocrpoeHus Ilepruoanyeckoil TabMUIBI XUMUYECKUX DJIEMEHTOB.

[Ipodunbapie ©  mpodecCHOHATBPHO  3HAYUMBIE  AJIEMEHTHI  COAEpIKaHMUSL.
PannoaktuBHOCTh. lcnonbp3oBaHue pagMOAaKTUBHBIX H30TOMOB B TEXHUYECKHUX LIETSAX.
PeHTreHoBCcKO€ M3JIyu€HHE U €r0 UCIOJIb30BAHUE B TEXHHUKE U MeaulrHe. MoaenrupoBaHue
KaK METO/]] MPOTHO3UPOBAHUS CUTYaI[MU Ha IPOU3BOJICTBE.

1.3. CtpoeHue BemecTBa

HNonnas xumuyeckas cBs3b. Katuonsl, ux oOpa3oBaHue U3 aTOMOB B pe3ylibTaTe
mpolecca OKUCIEHUA. AHUOHBI, UX OOpa3oBaHHME M3 aTOMOB B pe3ylibTaTe IMpolecca
BoccTaHOBNeHUS. MOHHas CBsI3b Kak CBSI3b MEXKIYy KaTHOHAMM M aHUOHAMHU 3a CYET
AIIEKTPOCTATUYECKOTO MpUTsHKeHUs. Kiaccudukamuss MOHOB: MO COCTaBy, 3HaKy 3apsla,
HaJIMYUIO TUApaTHOU 06onouku. MoHnHble KpucTammniyeckue pemeTku. CBOWCTBA BELIECTB C
HMOHHBIM THUIIOM KPUCTAJTMUYECKON PELIETKH.

KoBajienTHasi xumu4yeckasi cBfi3b. MexaHu3Mm oOpa3oBaHHUs KOBAJICHTHOU CBS3H
(0OMEHHBIN U JOHOPHO-AKIIENITOPHBIN). DIEKTPOOTPUIIATEILHOCTD. KoBalieHTHBIE OIS pHAS
U HemojspHas CBsA3H. KpaTHOCTh KOBaJIGHTHOW CBsI3HM. MOJEKyIspHbIE W aTOMHBIE
Kpuctaymimueckue perierkd. CBoiiCTBa BEHIECTB C MOJEKYISPHBIMH W ATOMHBIMHU
KPUCTAITMYECKUMH PEIICTKAMH.

Mertaniuyeckass cBsi3b. MeTannuyeckass — KpUCTaIMYecKas  penierka
MeTaTnyeckasi XuMudeckast cBsizb. GU3NYeCcKue CBONCTBA METAIIJIOB.

ArperaTHble COCTOSIHHSI BelleCTB M BOJOPOAHAsl CBSI3b. 1Bepaoe, KHUAKOE H
razoo0pa3Hoe cocTosHus BelecTs. [lepexon BelecTBa U3 OJJHOTO arperaTHOro0 COCTOSIHUSA B
npyroe. BonopoaHast cBsi3b.

Yucroie BemecrBa uW cMecH. [lonsatue o cmecu BemecTB. ['OMOreHHele 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. Kiaccudukanums aucnepcHsix cucteM. [loHSATHE O KOJUIOWIHBIX
cCUCTEMaX.

JlemoHCcTpanyu

Monenb KpUCTaUIMYECKOM PEIETKH XJIOpUIa HATPUSl.

OO0pa3ipl MUHEPAJIOB C MOHHOW KPUCTALUTMYECKOW PEIIETKOW: KaJbIIUTA, TallUTa.
Mojenu KpUCTAUNIMYECKUX PEIIETOK «CyXOoro Jipaa» (Wiu Hopma), anmasa, rpadura (wimm
KBapIa).

[Tpubopsl Ha KUIKUX KPUCTAIIIAX.

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

Koarynsauus. Cunepesuc. Dddexr Tunmans.

JlaGopaTopHBIE OTIBITHI

[IpuroTtoBrienue cycrneHsuu kapOoHaTa Kaiubliusg B Boje. [lomydeHue smynbcuu
MOTOpHOTO Macia. O3HaKOMJIEHHE CO CBOMCTBAMHU AUCIIEPCHBIX CUCTEM.

[IpodunbHbie U MTpodhecCHOHATBFHO 3HAYUMBIE IEMEHTHI coaepkanus. [lonsipHoCTb
CBSI3M M MOJSAPHOCTH MoJekyibl. Konnencauus. Tekydects. Bosronka. Kpucramnmmsanmus.
CyOomumarust u  gecyonumars. AHOManuu  (U3WYECKUX CBOWCTB BOJbI. JKumkue
KpUCTaJIIbl. MUHEpaJbl U TOPHBIE MOPOJIbl KaK MPUPOIHBIE CMECH. DMYIBCUU U CYCIIEH3UH.
3o (B ToM umciie adpo3oian) u reiu. Koarymsmus. Cunepesuc.

1.4. Boaga. PacTBOpbI. DJIEKTPOJIUTHYECKAS JUCCOIHAIIAS

Boma. PacrBopnl. PacrBopenme. Bojga kak pactBoputenb. PacTBopuMOCTH
BemiecTB. HachllieHHble, HEHACBIIIEHHbIE, IEPECHIIIEHHbIE PAcTBOPHI. 3aBHCUMOCTH
PacTBOPUMOCTH Ta30B, KUAKOCTEH U TBEPBIX BEIIECTB OT Pa3IMUHbIX (PaKTOPOB.

MaccoBast 107151 paCTBOPEHHOT'O BELIECTBA.

JVIEKTPOJIMTHYECKASA  JMCCONMALUS.  OJEKTPOJUTBI U HEDJIEKTPOUTHI.
DnekTponuTHYecKas auccouuanus. MexaHu3Mbl 3IEKTPOJUTUYECKON UCCOLMALNU IS
BEIIECTB C  pPA3JIMYHBIMU TUIAMU XMMHUYECKOW CBS3U. ['MapatupoBaHHbIE W
HETUJPATUPOBAaHHbIE HOHBL. CTENEHb >3JIEKTPOJUTHYECKOW auccounanuu. CuibHbIE U
ciabbie 3MeKTPoJUThl. OCHOBHbBIE MOJOXKEHHUS TEOPHUU AIIEKTPOJIUTHUYECKON JHUCCOIMALINH.
Kucnotel, 0CcHOBaHHUS U COJIM KaK 3JEKTPOJIUTHI.

JlemoHcTpanuu

PactBopuMOCTb BelecTB B BOJIE.

Cobupanue razoB METOJIOM BHITECHEHHS BO/IBL.

PactBopenue B Bojie CEpHOM KMCIIOTHI U COJIEH aMMOHHMSL.

OO0pa3ibl KPUCTATUIOTHAPATOB.

H3rorosneHue rurcoBou MoBsA3KU.

HcnbiTaHne pacTBOPOB 3JIEKTPOJIUTOB M HEAJIEKTPOIUTOB HA MPEAMET AUCCOLUALINH.
3aBUCUMOCTb CTEHEHH JJIEKTPOJUTUYECKON JMCCOIMALUU YKCYCHOM KHCIOTBI OT pa3-
OaBlileHUs pacTBOpA.

JIBU>KEeHHE OKpallleHHBbIX MOHOB B 3JIEKTpUUECKOM moje. [IpuroroBienue xecTkon
BO/JIbI U YCTPAHEHHE €€ )KeCTKOCTU. IOHUTHI.

OO0pa3ibl MUHEPATBHBIX BOJ pa3IMYHOTO HazHadeHus. [IpakTudeckoe 3aHsTHe

[IpuroroBnenue pacTBopa 3alaHHOM KOHLIEHTPAIUH.
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[IpodunbHbie 1 TpodeccHoHaNbHO 3HAYMMBIE IEMEHTHI coJiepKaHus. PacTBopenue
Kak  (U3MKO-XMMHMYeCKHi  mpouecc. TemnoBeie  3¢ddexkTsl Tpu  pacTBOpEHUH.
Kpucramioruaparsl. Pemenne 3a1ad Ha MacCOBYIO JIOJIO paCTBOPEHHOrO BelecTsa. Ilpu-
MEHEHHE BOJbI B TEXHHYECKHX IeisiX. JKeCTKOCTh BOJBI M CIIOCOOBI ee ycTpaHeHus. Mu-
HEpaJIbHBIE BOJIBI.

1.5. Knaccudukanus HeopraHm4eCKUX coeJMHEHUI U MX CBOMCTBA

Kucaorsl u ux cBoiictBa. KucioThl Kak 3J€KTPOJIUTHI, UX KIaCCH(UKALMS 110 pa3-
JIMYHBIM MpPU3HAKaM. XUMHYECKHUE CBOMCTBA KHUCIOT B CBETE€ TEOPHM DIIEKTPOJIUTUUYECKOU
muccouuanuu. OcoOEHHOCTH B3aMMOJCHCTBHSI KOHLIEHTPUPOBAHHON CEpHOM W a30THOM
KHUCIIOT ¢ MeTaysiaMi. OCHOBHBIE CLIOCOOBI TIOJTyYEHHS KUCIIOTHI.

OcHoBanust u ux cBoiicrBa. OCHOBaHUS KaK AJIEKTPOJIUTHI, UX KiIacCU(PUKAIHS 110
pa3MYHBIM ~ TpU3HAKaM. XHWMHYECKHE CBOMCTBA OCHOBAaHUWA B CBET€ TEOPHH
ANIEKTPOJIUTUYECKON naucconanuu. PasnojkeHne HepacTBOPUMBIX B BOJIE OCHOBAHMM.
OcHOBHBIE CLIOCOOBI MOTY4YE€HUSI OCHOBAHUH.

Couu n ux coiicrBa. Conn Kak 1eKTposnuThl. COJIM CpeHNE, KUCIIBIE U OCHOBHBIE.
XUMHUYECKHE CBOMCTBA COJIEH B CBETE TEOPUH IEKTPOJUTUUECKON auccormanui. CrocoOs
MTOJTYYEHUS COJIEH.

I'maponus couent.

Oxcuabl m ux cBoiictBa. ConeoOpasyromue W HECoJIe00pa3yromue OKCHIIBI.
OcHoBHblE, aM(]OTepHblE W KHUCJIOTHBIE OKCHJbl. 3aBUCHMOCTbH XapakTepa OKCHAa OT
CTETNIEHH OKHCIIEHUS O0O0pa3yloliero ero Merauia. XUMHYECKHe CBOWCTBA OKCHUJIOB.
[Tosydyenune okCHaOB.

JleMoHCTparmu

B3anmopelicTBre a30THOM M KOHIIEHTPUPOBAHHOM CEPHOM KHUCJIOT C METAJIJIAMH.
l'openne docdopa u pacTtBopeHrne NpoayKTa ropeHus B Boje. Ilomyuenue u cBoiicTBa
amdoTepHoro ruapokcuna. HeoOpatumblii ruaponns kapOuma kambius. OOpaTUMBIiM
TUAPOIN3 COJIEU Pa3IMYHOrO THIIA.

JlaGopaTopHBIE OTIBITHI

HcnbiTanue pacTBOPOB KHUCIOT HMHAUMKATOpaMHu. B3auMojeicTBue METAIOB C
KuclIoTaMu. B3anmozelcTBUe KHCIOT ¢ OKCHJaMH METaJUIOB. B3amMoeicTBUE KHCIIOT C
OCHOBaHMSMH. B3anmoaelicTBHE KHUCIOT C COISIMHU.

HcnbiTanue pacTBOpoB Ienode uHAMKAaTopaMu. BzaumopeicTBue I1ienoyel ¢
COJISIMU.

Paznoxkenue HepacTBOPHMMBIX OCHOBaHWM. B3auMoneicTBHE cojield ¢ MeTalaMu.
B3aumopeiicTBre coseil Ipyr ¢ Ipyrom.

I'maponus coiiel pa3Iu4yHOIO THIIA.

[IpodunsHeie U mpodeccHnoHaTbHO 3HAYUMBIE JJEMEHTH coiepxkanus. [IpaBuia
pa3baBieHHs] CepHOM KHUCIOTHL Vcrmonb30BaHME CEPHOM KHUCIOTHI B MPOMBIIIIEHHOCTH.
Enkue menouu, X MCIOJIB30BAHUE B NMPOMBILLICHHOCTH. [ 'alieHas U HeramieHas U3BeCTb,
WX IPUMEHEHHE B CTpoUTENbcTBE. [ UIic u anebactp, rUIcoBaHUE.

[Tonsarue o pH pactBopa. Kucnortnas, mienoynas, HeiTpaibHas cpejia paCTBOPOB.

1.6. XuMu4eckue peakuuu
Knaccudukanuss xummudeckux peakumii. Peakuuu coequHeHHs, pa3ioXeHHS,
3ameneHusi, oomena. Karanutuueckue peakuuu. OOpaTuMble U HEOOpATHMBIE PEAKIUU.
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I'oMoreHHble U reTepOoreHHble PeaKLUU. DK30TEPMHUUECKUE U DHAOTEPMUUYECKUE pPEaKILUU.
TennoBoit 3¢ pexT XuMuuecKux peakuuii. TepMoxXuMHuyeckne ypaBHEHHUS.

OKHCINTENBbHO-BOCCTAHOBHUTE/IbHBbIE peakunu. CreneHb okucienus. OKuciauTensb
U BOCCTaHOBJeHHE. BoccTraHoBuTeNns M OKUCIEHHE. METOJ 3JeKTPOHHOro OanaHca yis
COCTaBJICHUS YPAaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.

Cxopoctb XuMH4YeCcKHX peaknuil. [loHATHE O CKOPOCTM XMMMYECKUX pEaKIUil.
3aBHCHMOCTh CKOPOCTH XHMHUYECKHX PpEAKIUA OT pasIUYHBIX (aKTOPOB: MPHPOJIBI
pearupyrouux BeIecTB, UX KOHIIEHTPALUK, TEMIEPaTyphl, IOBEPXHOCTH COIIPUKOCHOBEHUS
Y UCIOJIb30BaHUs KaTaIU3aTOPOB.

O0paTuMocTh XuMHYecKMX peaxumii. OOpatuMble M HEOOpaTUMBbIE pPEAKIINU.
XUMHYECKOE PaBHOBECHE U CIIOCOOBI €T0 CMELICHHUS.

JlemoHCcTpanmun

[Ipumepbl HEOOpaTUMBIX peaKLMii, HAYIIMX C 00pa30BaHUEM OCaJKa, ra3a Ui BOJbI.
3aBUCUMOCTh CKOPOCTH PEaKIMM OT MPUPOJIbl pearupyrouux BemecTs. B3aumoneiictBue
pPacTBOPOB CEPHOM KHUCIIOTHI C PACTBOpPaMH THOCYJb(aTa HaTPpUsl pa3InYHON KOHILEHTPALUU
U Temnepatypsl. Mojienb KUISIIEro ciosl.

3aBUCHUMOCTh CKOPOCTH XMMHYECKON peakluy OT MPUCYTCTBUS KaTajau3aTopa Ha
IpUMepe pas3ioKeHHsl MEPOKCHIa BOJAOPOa C MOMOIIBI0 JTUOKCHIa MapraHia M KaTajiasbl.
Moens snexkTpoausepa.

Mopnenb 37eKTpOJM3HON BaHHBI JJIS TOJIy4EHUS aliOMUHHS. Mojenb KOJOHHBI
CUHTE3a aMMHAaKa.

JlaGopaTopHBIE OTIBITHI

Peaknus 3amemieHuss Menu »ele30M B pacTBOpPE MEIHOro Kymnopoca. Peakuuw,
uayme ¢ 00pazoBaHUEM 0CaJKa, T'a3a WU BOJBL

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

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

3aBUCHMOCTh CKOPOCTH B3aumojeicTBus okcuaa menu (II) ¢ cepHoit kucioroit ot
TeMIEPATYPBHI.

[IpodunbHeie U npodeccnoHanTbHO 3HAUUMBIE dJIEMEHTHI cojiepkanus. [lonsarue 06
JNEKTPOJIM3e. IJEKTPOJU3 PACILUIABOB. JIEKTPOJIU3 PACTBOPOB. DIIEKTPOIUTHUECKOE
noiaydyeHue amtoMuHus. I[IpakTuueckoe npuMeHeHHE 3ieKTpoau3a. [‘anbBaHOMIIACTHKA.
l'anpBanocTerus. PadmnupoBanue BETHHIX METAILIOB.

Karanmu3. TomoreHHele U TeTeporeHHble  KaTaiau3aropsl.  [IpoMoTOpBI.
Karanutuueckue sapl. THTruOUTOPBHL

IIpousBoacTBO aMMHaKa: CbIpbe, anmnaparypa, Hay4Hble IPUHLUIIBL.

1.7. MeTa/liIbl M1 HEMETAJLIbI

Metaniabl. OcOOEHHOCTH CTPOCHMSI aTOMOB M KpHCTaUIoB. Du3nuecKkue CBOMCTBA
MetaioB. Knaccudukaius MeTaloB MO pa3iMYHbIM MpHU3HAKaM. XHUMUYECKUE CBONCTBA
METAJUIOB. DJIEKTPOXUMUYECKUN psAJl HAPSDKEHU MeTaJIoB. MeTanoTepMus.

O6mue  cnocoObl  monydeHHs  MeTauioB.  [loHSATHE O  MeETalUTyprum.
[Mupomerannyprusi, THUAPOMETALTYPrusi M diekTpomeramutyprus. CruiaBpl 4YepHbIE H
LIBETHEHIE.
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Hemetaniabl. OcoOeHHOCTH CTpOCHUsI aTOMOB. HemeTtamisl — MmpocThie BEIecTBa.
3aBUCUMOCTh CBOMCTB Ta@JIOI€HOB OT HUX IIOJOKEHHUS B NEPUOAMYECKON CHUCTEME.
OxuciauTenpHble M BOCCTAHOBUTEJIBHBIE CBOMCTBA HEMETAUIOB B 3aBUCUMOCTH OT HUX
IIOJIOXKEHHUS B PAAY IEKTPOOTPULIATEIBHOCTH.

JlemoHCcTpanmu

Kosmnexuus meranios.

B3aumoseiicTBre METAIJIOB ¢ HEMETaUIaMH (KeJie3a, IMHKA U aJTlOMHUHUS C CEpOH,
AIIOMHHMS C MOJIOM, CypbMBI C XJIOPOM, T'OpPEHHE XKelle3a B Xyope). ['opeHne Meramos.
ANIOMHHOTEPMHSL.

Konnexkuus nemeramion. 'openue Hemeramios (cepsl, hocdopa, yris). BeitecHenne
MeHee aKTUBHBIX T'aJIOTEHOB U3 paCTBOPOB MX COJIeil 00jiee aKTUBHBIMU IraJlOr€HAMHU.

Mogens TpOMBIIUIEHHON YCTAHOBKH JJIs IPOM3BOJICTBA CEPHOM KUCIOTHL. Moaenb
neyn ans obOxkura usBecTHsKa. Kosutekuuu npoayKnuil CHIIMKaTHOM TPOMBIIIIEHHOCTH
(ctexna, dpapdopa, dhasHca, IeMeHTa pa3IMYHBIX MAPOK U JIp.).

JlaGopaTopHBIE OTIBITHI

3aKanka ¥ OTIYCK CTaJIu.

O3HakoOMJIEHHE CO CTPYKTypamMH ceporo u Oenoro uyryHa. Pacmo3naBanue pyn
xKenesa.

[IpakTnueckue 3aHATHS

[Tonyuenue, cobupaHue U pacro3HaBaHue ra3oB. PeleHune sKCHepUMEHTANbHBIX
3azad.

[IpodunbHpie U npodeccuoHanbHO 3HAUMMBIE 3JIEMEHTHI coiepxanus. Kopposus
METaJJIOB: XUMHUYECKass MU DIIEKTPOXUMHUYECKas. 3aBUCUMOCTb CKOPOCTH KOPpPO3UU OT
yCIIOBUH OKpyxkatomieid cpeapl. Kiaccudukanus KOPpO3WH METAJIOB IO  Pa3IdnYHBIM
npu3HakaM. CriocoObl 3alUTHl METAJIJIOB OT KOPPO3HH.

[Ipou3BOICTBO UyryHa U CTAJIM.

[lonyuenue HemeTayioB (PAaKIHMOHHOM TMEPErOHKON JKMIKOrO BO3lIyXa U
AJIEKTPOJIU30M PACTBOPOB UJIU PACIUIABOB AIEKTPOJIUTOB.

CunukaTHas IPOMBIIUIEHHOCTb. [IpOHM3BOICTBO CEpHON KUCTIOTHI.

2. Oprannyeckasi XuMus
2.1. OcHOBHBIEC NOHATHA OPraHUYeCKOW XMMHUHM M TEOPHS CTPOCHHUS OPraHUYeCKHX
coeIuHeHu

IIpexmer opranmueckoit xumum. [IpupoaHbie, UCKYCCTBEHHbIE U CUHTETUYECKUE
opraHuyeckue BeulecTBa. CpaBHEHUE OPraHUYECKUX BEIIECTB ¢ HEOPraHUYECKUMH.

BanentHocTh. XHMMHMYECKOE CTpPOEHHME KAaK TNOPSJOK COEOUHEHUS AaTOMOB B
MOJIEKYJIbI IO BAJICHTHOCTH.

Teopusi crpoenmnsi opranmyeckux coennnenuii A. M. ByruepoBa. OcHOBHbIE
MOJIOKEHUSI TEOPUU XUMUYECKOTO cTpoeHus. Mzomepus u uzomepbl. XuMuueckue GopMysl
Y MOJIEJIM MOJIEKYJI B OPTaHUYECKOM XUMUMU.

Knaccudurkanuss opranudeckux BemlecTB. Kraccudukanuss BemectB 1o
CTPOEHUIO YTIEPOJHOTO CKeJeTa M Haluuvio (YHKIMOHAIBHBIX Tpymim. ['omMonoru u
romouorust. Hauana nHomenxnarypsl [UPAC.

Kinaccnpukanusa peakumii B opraHmyeckoii xumum. Peaknuu mnpucoequHEeHUs
(rumpupoBaHMs, TaJOT€HUPOBAHUS, TUAPOTAIOI€HUPOBAHMS, THApaTanuu). Peakuuun
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OTIICIIIICHUA ([[CFI/II[pI/IpOBaHI/ISI, ACTUAPOraJIorcHupoOBaHus, I[GFI/I[[paTaLII/II/I). PeaKLII/II/I
3amenieHus. Peakuuu uzomepusanuu.

JlemoHCcTpanyu

Mopnenu  MoOJIEKYll TOMOJIOTOB M HM30MEPOB  OPraHUYECKUX  COEAMHEHUI.
KauectBeHHOE OOHapyxeHuEe yriiepoja, BOAOpOJa M XJOpa B MOJIEKYJaX OPraHUYEeCKHX
COCIMHEHU .

JlabopaTopHBI OMBIT

H3roTtoBnenue Moienei MOJIEKYJI OPraHMYECKUX BEILIECTB.

[IpodunbHbIe ¥ MPO(decCHOHANFHO 3HAYMMBIC JIEMEHTHI cojepkanus. [lonsaTHe o
cyOcTpaTe M peareHte. Peakuuu OKHMCIEHUS U BOCCTAaHOBJIEHHS] OPraHMYECKUX BEIIECTB.
CpaBHeHue Kiaccu(UKAlUKU COeTMHEHUN U KiIaccuuKaluy peakiuuil B HEOpraHWn4ecKon U
OPraHU4eCcKO 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 TMOJy4YeHHE (JIeTUAPUPOBAHMEM JTaHa, JCTIOJUMEpHU3aIneH
nojudTUIeHa). ['oMonornyeckuii psz, W30MepHs, HOMEHKJIATypa aJKeHOB. XHWMHUYECKHE
CBOMCTBa STHJICHA: TOPEHME, KaUeCTBEHHbIE peakiuu (oOecuBeunBaHue OPOMHOM BOJBI U
pacTBopa NepMaHraHata Kajius), TUApartauus, noiaumepusanus. [IpumeHeHue STuiIeHa Ha
OCHOBE CBOMCTB.

JAunenbl u kayuyku. [loHsTHE O AUEHaxX Kak yrjieBOAOpOJax C JABYMSI JBOWHBIMU
cBsa3ssMu. CoOMpsDKEHHBIE JUEHBI. XHMMHUYECKUE CBOWcTBa OyramueHa-1,3 w w30mpeHa:
obOeciBeyrBaHWe OpOMHOW BOABI W TIOJMMEpH3alMs B Kaydykd. HarypanbHbId U
CUHTETUYECKHE Kayuyku. Pe3una.

AJKUHBIL. AueTiieH. XUMUYECKUE CBOICTBA alleTUJICHa: TOpeHHe, 00eclBeUnBaHNe
OpOMHOIi BOJIbI, IPUCOEIMHEHUIN XJIOPOBOAOPOJa U Tuiaparauus. [IpumeHnenue anetuieHa
Ha OCHOBE CBOMCTB. MexXKiaccoBasi H30Mepusl € alKaJueHaMU.

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

IIpupoaHble HCTOYHUKH YI1eBOAOPOAOB. [IprupoaHbIii ra3: cocTaB, NPUMEHEHHUE B
KauecTBE TOIUIUBA.

Hedts. Coctas u nepepadbotka Hedru. [leperonka nedru. HegrenpomykTsi.

JlemoHcTpanuu

l'openue MeraHa, FTHIIEHA, allETUIICHA.

OTtHolleHUEe MeTaHa, STHJICHA, alleTHIeHa W OeH30Jla K pacTBOpaM IepMaHraHaTa
KaJust 1 OpOMHOM Boje.

[Tony4yenue sTuneHa peakuuend AETUAPATALMM ATAHOJA, AlETUIIEHA — THAPOJIU30M
KapOuIa KaiabIlusl.

Pa3noxkenue kaydyka mpu HarpeBaHWU, MCHBITAHUE MPOJIYKTOB PA3JIOKEHUS Ha HE
MPEeAETbHOCTb.

Konnexkuust o6pasznoB Hedgtu u HedrenpoaykroB. Komneknus: «KameHHbBIN yronb u
MPOAYKIHS KOKCOXUMUYECKOTO ITPOU3BOICTBAY.

JIabopaTopHBIE OMBITHI

O3HakoMIIeHHE ¢ KOJUIeKLIMel 00pa31ioB HeTH U MPOIYKTOB €€ MepepadOTKH.
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O3HakoMIIeHHE ¢ KOJUIEKLIMEH KaydyKoB U 00pa3aMu U3AEIHid U3 Pe3HHBL.

[IpodunbHbie U TpodecCHOHaIbHO 3HAYMMBIE AIIEMEHTHI coaepkanus. [Ipasuio B.
B. MapkoBuukoBa. Kraccupukanuss u HazHaueHHWe KayduykoB. Kiaccudpuxanus u
HazHaueHUe pe3uH. BynkaHuzanus kaydyka.

[lomydyeHue ameTuiaeHa NHUPOJIM30M METaHa W KapOHIHBIM crocoboMm. Peakums
MoJIMMEepHU3aluy BUHUIXJIOpuAa. [lonuBuHmIXiopua U ero npumeHeHue. Tpumepusanus
alleTUJIeHa B OEH30IL

[lonsitne 00  okcrpakumu.  BoccTaHoBieHue  HUTPOOEH307la B AHUJIMH.
I'omonornueckuit psang apenoB. Toxyon. HutpoBanue tonyosna. TpoTu.

OcHOBHbIE HampaBJCHUS MPOMBIIUIEHHOW MepepaboTKU MPUPOIHOTO
ra3a. [lomyTHelil HeTAHOM Ta3, ero nepepaboTKa.

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

2.3. Kucaopoacoaepxame opraHuyecKkue coenHeHus

Cnuprsl. Ilomyyenue sTaHona OpoKEHMEM TIUIIOKO3bl M THApaTallMed STHIIEHA.
IMappokcunbHas rpynmna kak ¢yHKIUOHambHasA. [loHSATHE O TpeAeTbHBIX OJHOATOMHBIX
cnuprax. XUMHYECKHE CBOMCTBAa 3TaHOJIA: B3aUMOJEHUCTBHE C HaTpueMm, oOpa3oBaHHE
MPOCTBIX U CIIOKHBIX 3(UPOB, OKUCIEHHE B anpaerui. [IpumeHeHue sTaHONa HA OCHOBE
CBOMCTB. AJIKOTOJIM3M, €T0 MOCIEACTBUS JUIsl OPraHU3Ma YeJIOBEKa U MPEIypexKICHHE.

['muueprH kak mpencTaBUTENIb MHOTOATOMHBIX ciupToB. KauecTBeHHas peakuus Ha
MHOTI'0aTOMHBIE cUpTHI. [IpuMenenue raunepuHa.

DeHoJ1. Pusnueckre ¥ XUMUYECKHUE CBOWCTBA (peHosa. BzaumHoe BiIMsSHUE aTOMOB
B MoJIeKyse ()eHOJIa: B3aUMOJICHCTBHE C THAPOKCHIOM HATpPHUs M a30THOW Kuciotou. [Tpu-
MeHeHue ¢eHosIa Ha OCHOBE CBOICTB.

Aasbaeruaspl. [lonsrue 06 anpaerngax. Anbaeruanas rpymnmna Kak QyHKIIHOHAIbHAS.
@opManbIerua U €ro CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAHOBJIE-
HHE B COOTBETCTBYOIIMHU cnupT. [lonydeHue anbaeruioB OKUCIEHUEM COOTBETCTBYIOIIUX
cnuptoB. [Ipumenenne Gpopmaipaeruia Ha OCHOBE €ro CBOMCTB.

KapooHoBble kuca0Thl. [loHsTHE 0 KapOOHOBBIX KHCiIOTax. KapOokcuibHas
rpynna kak (QyHKIOUOHalbHass. [‘OMoiiornueckuid psna MpeneiabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. llomydyeHne KapOOHOBBIX KHCJIOT OKHUCICHHEM albJIeTHJIOB.
XUMUYECKHE CBOMCTBA YKCYCHON KUCIIOTHI: 00IIHME CBOWCTBA C MUHEPATIbHBIMU KUCIOTaMHU
U peakius srepudukanuu. [[puMenenne ykCycHONW KHCIOTHI Ha OCHOBE CBOMCTB. Bricriue
YKUPHBIE KUCJIOThI Ha PUMEPE NaTbMUTUHOBOM U CTEAPUHOBOIA.

Caoxubie H>¢pupst u kupbl. [lonmyueHue cnoxHeix d3(UpPOB peakiuei
stepuukanuu. CroxkHbie 3pUpPHI B IpUpoJIe, UX 3HaueHue. [IpuMenenue cinoxHbIX 3GupoB
Ha OCHOBE CBOMCTB.

Kupsr kak crnoxsbie 3¢upsl. Kmaccudukanust xupoB. XuMHUYECKHE CBOWCTBA
KUPOB: TUAPOJIHM3 U TUIPUPOBAHHME XHUAKUX XUPOB. [IpruMeHeHHe >XMpOB Ha OCHOBE
cBOMCTB. MbL1a.

YraeBoabl. YTieBoibl, UX Kiaccu(UKalUsg: MOHOcaxapuabl (II0Ko3a, Gpykrosa),
JFcaxapuIbl (caxapo3a) U MoJIMcaxapuabl (Kpaxmall U IeNTI0I03a).
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I'moko3a — BemecTBO C JABOMCTBEHHOW (yHKIHMEH —  albAerHA0CIHPT.
XHUMHUUYECKUE CBOMCTBA IUIIOKO3bl: OKUCIEHHE B INIFOKOHOBYIO KUCIIOTY, BOCCTAHOBJIEHHE B
copout, ciuproBoe Opoxenue. [IpuMeneHue rioKo3bl Ha OCHOBE CBOWCTB.

3HaueHue YrieBoJOB B )KMBOW IPUPOJIE U KU3HU ueioBeka. [loHsTue o peakmusax
MOJIMKOHJEHCALIMK W TUApPOJIM3a Ha IpUMEpPE B3aUMOIIPEBPALICHUM: TIJIIOK03a <-»
MOJIMCAXapH/I.

JlemoHCcTpanmu

OxucrneHue crupTa B ajabAeru.

KauecTBeHHbIE peaKkIIM HA MHOTOATOMHBIE CITUPTHI.

PactBopumocTs (QeHona B BoJe MNpu OOBIYHON TeMmIlepaType M HarpeBaHUU.
KauectBeHHble peakiiuy Ha (HEeHOI.

Peakuust cepeOpsiHOTO 3epKasia ajbJIerH10B U ITFOKO3bI.

OxucrneHue anpAeTU0B U IIIOKO3bl B KUCIOTY ¢ oMolibio ruapokcuaa meau (1I).
KauectBennas peakuus Ha kpaxmai. Koseknus a3pupHbIX Maces.

JlaGopaTopHBIE OTIBITHI

PactBopenue riuuepuHa B Boje M B3aumozeiictBue ¢ ruapokcunom meaum (II).
CBoiiCTBa YKCYCHOW KHCIIOTHI, OOIIME€ CO CBOMCTBAMH MHUHEPAIBHBIX KHCIIOT.
Jloka3aTenbCcTBO HEMpeNenbHOrO XapakTepa KUAKOTO kupa. BzaumoneicTBue IitoKo3bl U
caxapo3bl ¢ Tuapokcuaom meau (II). KauectBennas peakiyus Ha kpaxmad.

[IpodunsHbie U TpodeccoHaTBFHO 3HAYUMBIC DJIEMEHTHI CoJlepkaHusl. MeTHUIIOBBIH
CIOUPT U €ro HMCMHOJIb30BAHME B KAYECTBE XMMMUYECKOTO ChIPbsi. TOKCMYHOCTh METaHOJIa U
MpaBUJIa TEXHUKU O€30MacHOCTU MpHU paboTe ¢ HUM. DTHICHIJIMKOJIb U €r0 IPUMEHEHHE.
TOKCMYHOCTD STUJICHIJIMKOJIS U MpaBUiia TEXHUKU 0€30MacHOCTH P paboTe C HUM.

[Tonyuenue ¢eHona U3 NPOAYKTOB KOKCOXUMHYECKOTO MPOU3BOICTBA U U3 OEH307Ia.

[MomukonneHcamus ¢opmanpaeruga ¢ ¢geHosioM B (heHoT0POopMaThICTHIHYIO
cmony. Aueranbaerun. [lonstue o keroHax Ha npuMmepe aretoHa. [IpumeHneHue aneroHa B
TEXHUKE U IPOMBIIIJICHHOCTH.

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

[InenkooOpa3yrone macina. 3aMeHa KUPOB B TEXHUKE HEMUIIEBBIM ChIPbEM.
CHUHTETHYECKHE MOIOIIUE CPEJICTBA.

MououHokucnoe OpoxeHue TaoKo3bl. Kuciomonounbsie mpoaykTel. CuiocoBaHue
kKopMoB. HutpoBanue nemntono3sl. [Iupokcuius.

2.4. A3zoTcoaeprxkamme oprannyeckue coenuHenus. Illoaumepnt

Amvunbl. [lostue o0 amuHax. Anudarnueckue amMuHbBI, MX KilaccuuKanus u
HOMEHKJIaTypa. AHWJIMH KaK OpraHu4yeckoe ocHoBaHue. I[lomydyeHne aHWIMHA U3
HUTpoOeH3oma. [I[puMeHeHne aHuIMHa Ha OCHOBE CBOMCTB.

AMMHOKHUCJIOTBI.  AMHHOKUCIOTBI  Kak  aM@oTepHble  AU(YHKIIMOHAIbHBIE
OpraHuYecKue CoeIMHEeHHs. XHMMHUYECKHEe CBOICTBa aMMHOKHCIOT: B3aUMOJEUCTBUE C
1eJI0YaMH, KMCIOTaMH U JIpYT ¢ JIpYroM (peaxius nojauKoHAeHcanun). Ilentuanas cBs3b U
noymnentuabl. [IpuMeHeHre aMMHOKUCIIOT HA OCHOBE CBOMCTB.

Beakn. IlepBuunas, BTOpHYHAs, TPETUYHAS CTPYKTYpbl Oe€nKkoB. XHMHUYECKHE
CBOicTBa OE€JNKOB: ropeHHe, ACHATypalus, THUIPOJIN3, IBETHbIE peakiuH. buonormueckue
¢byHKIMHU OENKOB.

HOJII/IMepr. ECJ'IKI/I n HOJ'II/ICElXElpI/I,Z[LI KaK 61/IOHOJ'II/IMCpBI.
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ILnactmacebl.  IlosydeHue — moOJMMEpOB — peakuuend — MOJIUMMEpPU3alUd U
IIOJIMKOHJEHCAalUU. TepMoIIacTUYHbIE U TEPMOpPEaKTUBHbIE Iu1acTMacchl. [IpeacraBurenu
IiacTMace.

BoJsiokna, ux knaccupukanus. [lomydenue BosiokoH. OTnenbHbIE NIPEICTABUTENN
XUMHUYECKUX BOJIOKOH.

JlemoHCcTpanmu

B3anmopelictBue aMMuaka M aHWIMHA C COJISTHOW KUCJIOTOM. Peakuus aHuiamHa C
OpOMHOIT BOJIOH.

Jloka3aTenbCcTBO HAIMYMS (PYHKLIMOHAIBHBIX IPYII B pAaCTBOPAaX aMUHOKHUCIIOT.

PacTBopenue u ocaxaeHne 6eIKoB.

[{BeTHbIE peakiuy OETKOB.

I'openne nTrubero nepa u WEPCTIHON HUTH.

JlaGopaTopHBIE OTIBITHI

PactBopenue 6enkoB B BoJE.

Oo6HapyxeHue 0eJIKOB B MOJIOKE U MSICHOM OyJIbOHE.

Jlenarypanus pactBopa Oeinka KypHHOTO filla CHUPTOM, pacTBOpamMH coJiel
TSKENBIX METAJIOB U IIPU HarpeBaHUM.

[TpakTrnueckue 3aHATHS

Pemenne oSkcnepuMEHTaNbHBIX 337ad Ha UACHTU(DUKAIMIO OpPraHUYeCcKUX
coeMHEeHUH. Pacnio3HaBaHue M1acTMace U BOJIOKOH.

IIpo¢unbHple ¥ OpoQEeCCHOHATBHO  3HAYMMBIC  JIEMEHTB  COJEpPXKaHMSL.
AMuHOKanpoHoBass Kuciaora. KanpoH Kak IpencTaBUTENb IOJIMAMHUAHBIX BOJIOKOH.
Hcnonps3oBaHue  ruaponus3a  O€lIKOB B NPOMBINUIEHHOCTH.  llonuBHHUIXIIOpUA,
noyuterpadropaTiieH (tedion). denonmodopmManbaeruaHbie MmactMacchl. Llemmymona.
IIpoMbIIIIEHHOE TPOU3BOJCTBO XMMUYECKHUX BOJIOKOH.

4. TEMATUYECKOE INIAHUPOBAHUE YUYEBHOM JJUCIAILIMHBI

O0beM y4eOHOM I CHUNIMHBI U BH/IbI Y4eOHOH padoThl N0 CNIEUATBHOCTAM

21.02.18 OO6oramenue moJe3HbIx HckomaeMblx, 08.02.04 BogocHa0:keHue mu
BO/J0OTBEeHIE

Bun yue6Hoit paboThl Oovem uacos
Oo0s3aTeqIbHAs AYyIMTOPHAsA YueOHAsi HATPY3Ka 100
B TOM YHUCJIE:

TEOpPETHYECKOe 00yUeHHE 72
MPAKTUYECKUE 3AHATHUS 28
KOHTPOJIbHBIE paOOTHI 2
MIPOMEXKYTOYHAs aTTecTanus B Gopme: oxzamen (2 cemecmp) 6

W3 HUX YacOB Ha Mpo(eccHoHaTLHO OPUEHTUPOBAHHOE COIepKaHUe YueOHOM 20
JVCIUTUTAHBI
Hroro yacos 108
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13.02.11 TexHu4eckasi IKCIJIyaTAllUsl U 00CTy’KMBaHHeE 3JIEKTPUIECKOT0 M
3JIEKTPOTEeXHHYEeCKOro 00opyaoBanus (110 0TPacIsAM)

Bun yae6HO#I paboThI Oovem
uacoe
Oobs13aTesibHAS ayIUTOPHAsI YueOHAasl HATPY3Ka 70
B TOM YHCJIE:
TEOpPETUYECKOE 00ydeHne 42
MIPAKTHYECKHUE 3aHATHS 28
KOHTPOJIbHBIE pabOTHI 2
MIPOMEXKYTOUHAsI aTTecTanus B hopme: ouggepenyuposannsiii 3auem (2 2
cemecmp)
13 HUX YacoB Ha MPOo(ecCHOHATbHO OPUEHTHPOBAHHOE COJIepKaHUe yueOHOM 15
JVCIIATUTAHBI
Htoro yacor 72
no npogeccun 21.01.10 PeMoHTHMK ropHOro 060py10BaHHS
Bun yue6noit paboTbl Oobvem
uacoe
Oobs13aTesibHAsI AYAUTOPHAS y4eOHAsl HATPY3Ka 70
B TOM YHCJIE:
TEOPETHUECKOE 00yUeHnE 42
MPAKTUYECKHUE 3aHSATHUS 28
KOHTPOJIbHBIE PAOOTHI 2
MMPOMEXKYTOYHAsI aTTecTanus B hopMe oupgepernyuposannsiii 3auem (2 2
cemecmp)
13 HUX YaCOB Ha MPO(EeCcCHOHATFHO OPUEHTUPOBAHHOE COJICpyKaHNE yueOHOH 15
JUCIUILTAHBI
CamocrosTenbHas paboTa 00yqIaronuxcs 34
Wroro yacos 72
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Conepxanue

o0yueHust

XapaKTepncnnca OCHOBHbBIX BUJO0OB J€ATCJIbHOCTH

CTYA€HTOB (HAa YPOBHe Y4eOHBIX /IeiicTBHI)

Baxueiimmue

XUMHUYECCKHEC ITIOHATHUSHA

YMeHue naBaTh OINpPEAEICHUE M ONEPUPOBATh CIEAYIOLIUMU
XMMHYECKUMH MOHSTUSIMM: BELIECTBO, XUMUYECKHH 3JIEMEHT,
aTOM, MOJIEKYJa, OTHOCHUTEJIbHBIE aTOMHAsi M MOJIEKYJSpHas
Macchl, HOH, aJUIOTPONMS, M30TOIbI, XHMHUYECKas CBS3b,
AJIEKTPOOTPHULIATENBHOCTD, BAJ€HTHOCTh, CTENEHb OKHCICHHUS,
MOJIb, MOJIIpHAasT Macca, MOJISIpHBIM 00BeM ra3o00pa3HbIX
BEILECTB, BEIIECTBA MOJIEKYISIPHOTO U  HEMOJIEKYJISIPHOTO
CTpPOEHUS,  pacTBOPbI,  DBJEKTPOJIUT U  HEIIEKTPOJIUT,
ANEKTPOJIUTUYECKAS JcCoLMaIus, OKHUCIIUTETh U
BOCCTAaHOBMUTEJb, OKHCJIEHHE M BOCCTAHOBJICHHME, TEIUIOBOM
ahdexT peaknuu, CKOPOCTh XWMHYECKOW pEaKIuu, KaTallus,
XMUMHUYECKOE paBHOBecHE, YIIAepOAHBIN CKeJIeT,

(yHKIIMOHATBHAS TPYIA, H30MEpHsi, TOMOJIOTHUSI.

OcHOBHBIE 3aKOHDBI

XUMHUH

@opMyaMpoOBaHHE 3aKOHOB COXPAHEHMUSI MAacCChl BEUIECTB H
MOCTOSIHCTBA  COCTaBa  BEIIECTB. YCTAHOBKA IMPUYHUHHO-
CIIEICTBEHHOM CBSI3U MEXKIY COJEpKAHUEM OJTUX 3aKOHOB U
HamMcaHUeM XHMHYeCKUX (OpMysl M ypaBHEHHUH. YCTaHOBKa
SBOJIIOIIMOHHOW CYIIHOCTH MEHJIEJICEBCKOH M COBPEMEHHOMU
dhopmynupoBok mnepuoanveckoro 3akona JI. M. Menneneesa.
OO0bsacHenne GU3NYECKOTO CMBICIIa CUMBOJIMKH MEPUOTNUECKON
TabnuIbpl XuMudeckux siaementoB /. M. MenneneeBa (HomepoB
JJIeMEHTa, IMepuoja, TPYNIbl) M YCTAHOBKA TMPUYUMHHO-
CIEICTBEHHOM  CBSI3M  MEXIy  CTPOGHHEM  aroMa |
3aKOHOMEPHOCTSIMH ~ M3MEHEHUS  CBOICTB  9JJEMEHTOB U
00pa3oBaHHBIX HMH BEIIECTB B MEpPUOAAX M TPYIIax.
XapakTepucTUKa 3JEMEHTOB MajbIX U OOJBIIMX MEPHUOAOB IO

ux nojoxxenuro B I[lepuonnueckon cucreMe /1. 1. Menneneesa.

OcHoBHBIC TeOpUH

XUMHH

YcTaHOBKa 3aBHCHMOCTH CBOHCTB XHMHYECKHMX BEIIECTB OT
CTPOCHHA aTOMOB O6pa3y10H_II/IX X XUMHYCCKHX JJICMCHTOB.
XapaKTepI/ICTI/IKa BaXHEMIIINX THUIOB XHUMHYECKMX CBS3€H H
OTHOCHUTEIBHOCTH 3TOH THHOJIOTUU. OOBICHEHUE 3aBHCUMOCTHU

CBOMCTB BEIIIECTB OT MX COCTaBa M CTPOCHUS KPHUCTATINIMUCCKUX
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peumretok. DOpMYJIMPOBKA OCHOBHBIX TIOJIOKEHHU TEOpUHU
AJIEKTPOJUTHUYECKON AUCCOLMALIMM M XapaKTEPUCTUKA B CBETE
9TOM TEOPUM CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKHUX
coenrHeHUN. POPMyYyIUPOBKA OCHOBHBIX IIOJIOKEHUN TEOPUH

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

KJIACCOB OPraHMYE€CKUX COCAUHEHHUI.

Baxueilinme BelecTrsa

U MaTepuaJibl

XapakTepucTuka cOCTaBa, CTPOEHHUS, CBOICTB, MOJIy4€HUS U
npuMeHeHus: BaxHenWmux wetamuioB (IA wu 1A  rpynm,
IIOMHUHMS, Kelle3a, a B E€CTECTBEHHO-HAy4yHOM mpoduie u
HEKOTOpBIX d-3JIEMEHTOB) U UX COEAMHEHUU. XapaKTepUCTHKa
coCTaBa, CTPOCHHUS, CBOWMCTB, TIONydeHHS W TPUMEHEHUS
BakHemmx HemetawoB (VIIIA, VIIA, VIA rpymm, a takxke
azota u ¢ocdopa, yriepoga U KpPEeMHHs, BOJAOpOAAd) WU WX
COCMHEHUN. XapaKTEpUCTUKA COCTaBa, CTPOCHHS, CBOMCTB,
MOJIyYEHUS U MPUMEHEHHSI BAXKHEUIINX KIIACCOB YIJIEBOJOPOJIOB
(aIKaHOB, NMKIIOAJIKAHOB, AJKCHOB, AJKHHOB, ap€HOB) M HX
HamOojiee 3HAYMMBIX B HAPOJHOXO3AWCTBEHHOM  IUIaHE
MpeJCTaBUTENEH. AHAJIOTMYHAA XapaKTepUCTHKA BaKHEUIIINX
Mpe/ICTaBUTENEeH APYrux KJIAcCOB OPraHUYECKUX COEAMHEHUM:
METaHoJla M 9JTaHOJIa, CIIOXHBIX dS(UPOB, KUPOB, MBI,
anperuioB (opManbAeTUAOB U  aleTalbJeruaa), KETOHOB
(ameToHa), KapOOHOBBIX KHCJIOT (YKCYCHOW KHCJOTBI, ISt
€CTECTBEHHO-HAYyYHOTO0 MNpoduis MpeAcTaBUTENeH ApYrux
KJIACCOB KHCIIOT), MOHOCaxapuJoB (TJIIOKO3bI), AHUCAXapUIOB
(caxapo3bl), moJMcaxapuIoB (Kpaxmajga U IEJUIIOJI03bI),
aHWIMHA,  AMHHOKHCIOT,  O€JIKOB,  HUCKYCCTBEHHBIX U

CUHTCTUYCCKUX BOJIOKOH, KAY1YKOB, I1JIaCTMACC.

XuMHYEeCKHN A3BIK U

CHMBOJIMKA

Hcnonb3oBaHue 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
XUMu4eckux ¢opmyia. OTpakeHHEe XUMHUYECKHX IPOLECCOB C

IIOMOIIIBIO ypaBHCHI/Iﬁ XUMHNYCCKHUX pCaKLII/Iﬁ.
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XumMu4eckue peaknuu

OO0mbsicHeHne CYLIHOCTHU XUMHYECKUX IIPOLIECCOB.
Knaccupukamuss XUMHUECKHMX  PEaKUMd MO  pa3IMyHBbIM
MpU3HAKaM: YHUCIy M COCTaBy IPOAYKTOB U pPEarcHTOB,
TeroBoMy  3¢G¢eKTy, HampaBieHUIo, ¢aze, HATHMIUIO
KaTajau3aTopa, M3MEHEHUIO CTENEHEH OKHUCIIEHUS 3JIEMEHTOB,
00pa3ylomux BEIIECTBA. YCTAaHOBKAa IPU3HAKOB OOIIEro H
pPa3IMYHOIO B THUIIOJOTUU PpEAKUUN I HEOPraHUYecKOd Hu
opranuueckod  xumuu. Krnaccuuuukanuss  BemecTs U
MPOLIECCOB C TOYKH 3pPEHUS OKHCIIEHUS-BOCCTAHOBJICHMS.
CocraBlieHHEe ypaBHEHHH peakIMii ¢ T[OMOIIBI0 METOoJa
3NeKTpoHHOro Oananca. OOBSICHEHHE 3aBHUCHUMOCTH CKOPOCTH
XMMHUYECKON peaklMu U MOJIOXKEHUS XUMHYECKOIO paBHOBECHS

OT pa3INyYHBIX (GaKTOPOB.

XHUMHYeCKHUil IKCIepH-

MEHT

Brimomnnenne XUMHUYECCKOI'O SKCIICpUMECHTA B IIOJTHOM
COOTBETCTBMM C TpaBwiamMu Oe3omacHocTtd. Habmionenue,
bukcanss W ONMHCaHWE  pe3yIbTaTOB  MPOBEICHHOTO

AKCTICPUMEHTA.

Xumuveckasi ungpopma-

10561

[IpoBenenue CaMOCTOSITEILHOTO IOMCKa XHUMHYSCKOM
WHPOpMAlIUM C UCIOJIB30BAHUEM PA3JIMYHBIX HCTOYHUKOB
(HAyYHO-TIOMYJISIPHBIX HW3JIaHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB  HurepHera). cnosb3oBaHuWE  KOMITBIOTEPHBIX
TEXHOJIOTHH i1 00pabOTKM ©  Tepenadyd  XUMHYECKOM

uH(GOpPMAIIUU U €€ IPEJICTABICHUS B Pa3INYHbIX (OpMax.

Pacuernl mo
XUMHYECKUM
hopmyiam

H YPAaBHCHUAM

YcranoBka 3aBUCHMMOCTH MCXKIY KauyeCTBCHHOM n
KOJIMYECTBECHHOM CTOpOHaMH XHUMHYCCKHUX 00BEKTOB n
IMponeCCoOB. Pemenue paCdYCTHBIX 3aJa4 II0 XHMHYCCKHUM

dbopmynaM u ypaBHEHUSIM

ITpoduanHoEe n
npogeccuHoHaTbLHO

3HAYMMO€ COACpKaHue

OObsicHEHHE XUMHUYECKUX SIBICHUH, IPOUCXOAIIUX B MPUPOJIE,
ObITy W Ha mnpousBojcTBe. OrmpeneneHne BO3MOKHOCTEH
OpOTeKaHWs  XUMHUYECKUX MpEBpallleHMd B  pa3jIMyHBIX
ycaoBuax. CoOmoJieHHe MpaBUI 3KOJOTMYECKH TI'PaMOTHOTO
NOBENEHUsI B  OKpyxkawouieil cpene. OrneHka — BIMSHUSA
XMMHMUYECKOTO 3arps3HEHUsI OKpYKAIOLIEH cpellbl HAa OpraHu3M

YCJIOBCKA U JPYIrUc KXUBLIC OPraHU3MEI. CO6J'IIO)1€HI/IG IIpaBHJI
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0e30macHOro OOpalleHuss C TOPIOYUMH U TOKCUYHBIMH
BellecTBaMy, JlabopaTtopHbIM oOopynoBanuem. IloaroroBka
PacTBOPOB 33aHHON KOHIIEHTPALMH B OBITY ¥ Ha TIPOU3BOJICTBE.
Kpurnueckas OLICHKA JIOCTOBEPHOCTH XUMUYECKON

UH(OPMALINH, TOCTYMAIOMIEH U3 Pa3HbIX HCTOYHUKOB.

5. YCJIOBUS PEAJIN3AIIMNA YUYEBHOM JUCIIUILIVHBI.

OcBoeHHe TPOTrpaMMbl YU4eOHOW IMCHUIUIMHBI «XHUMUSD) TPENNoJiaraeT HaJlndnue
kabuHeta XUMUH.

[Tomenienune KaOuHeTa YAOBJIETBOPSIET TpeOOBaHUSAM CanurapHo-
snuaeMuosornueckux mnpasui U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) m ocHaieHO
TUTIOBBIM  O00OpYZIOBaHWEM, YKa3aHHBIM B HACTOANIMX TPEeOOBAHUSX, B TOM YHCIE
CHeHaTN3UPOBAaHHON y4yeOHOUW MeOenbi0o U CpelcTBaMU OOYydeHHUs, JOCTATOUHBIMH JUIS
BBITIOJTHEHUS TPEOOBaHHUH K YPOBHIO MOJITOTOBKH 00yYarOIIINXCS.

B kabunere uMeercsi MyJabTHMEIUIIHOE 000pyAOBaHHE, IMOCPEICTBOM KOTOPOTO
YYaCTHMKHM 00pa30BaTeNbHOIO MPOLEcca MOTYT IPOCMATPUBATE BU3YaJIbHYIO HH(POPMALIUIO
110 XMMHUH, CO3]aBaTh IPE3EHTAlUH, BUI€OMaTepUalbl U T. II.

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

* MHOTrO()YHKLIHMOHAJIbHBINA KOMILIEKC ITPETo1aBaTells;

* HaTypaJlbHble 0OBEKTHI, MOJEIH, IPUOOPHI M HAOOPHI ISl TOCTAHOBKHU
JEMOHCTPAIIMOHHOTO M YYEHHYECKOI'0 HKCIIEPUMEHTA;

* IeyaTHbIE U HKPAHHO-3BYKOBBIE CpEACTBA O0yUEHNUS;

* CpeAcTBa HOBBIX MH(POPMALMOHHBIX TEXHOJIOTUH;

* pPEaKTHUBBI;

* IepedyHU OCHOBHOH U AONOJIHUTENBHOM yueOHOM IUTepaTyphl;

* BCIIOMOTaTelIbHOe 000pYy/0BaHUE U UHCTPYKIIHUH;

* OubnnoTeyHsId HOHI.

B 6ubGnmuoteunslii GOHI BXOMAT YYEOHMKH M Yy4€OHO-METOAMYECKHE KOMIUIEKTHI
(YMK), pekoMeHa0BaHHbIE WM JOMYIIEHHbIE JUIS UCMOJb30BAHUS B MPO(ECcCCHOHATBHBIX
00pa30oBaTeNIbHBIX OPraHU3ALUAK, PEATU3YIOIUX 00pa30BATEIbHYIO MPOrpPaMMy CpEIHEro
obmiero oopazoBanus B npeaenax ocoenust OIIOIT CIIO na 6aze ocHOBHOTO 00IIero 00-

pa3oBaHuA.
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bubnunoreuynslii GOHI JONOTHEH XUMUYECKOW DHIMKIONEANCH, CIPaBOYHHKAMU,
KHHUTaMU JiJI1 YTCHUS 110 XUMUH.

B mpomecce ocBoeHus TporpamMMbl y4eOHOW IUCHUILTUHBI «XUMUS» CTYICHTHI
MMEIOT BO3MOXXHOCTH JIOCTYIA K AJICKTPOHHBIM y4E€OHBIM MaTepuajiaM M0 XUMHUH, UMEIO-
mMcs B CBOOOJTHOM JoCTyne B ceTu MHTepHeT (JIEKTPOHHBIM KHHUTraM, MPAaKTHKyMmam,

Tectam, matepuanam EI'D u nip.).

JIMTEPATYPA

st cryneHToB

la6puensa O.C., OctpoymoB WN.I'. Xumus mis npodeccuit u crenuaibHOCTEH
TEXHUYECKOTO MpouIsi: yaeOHUK IS CTYA. YIPeKIeHUU cpen. mpod. oopazoBanuss. — M.,
2014.

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

la6puensu O.C., OctpoymoB N.I'., CnaakoB C.A., JlopodeeBa H.M. [lpaktuxym:
yae0. mocobue s CTy. yUpekIeHu cpea. npod. oobpazoBanus. — M., 2014.

labpuensa O.C., Jlpicoa I'.I. Xummsa. Tectwl, 3amaun u ynpaxkHEHHS: y4deO.

nocobwue s CTy/. yIpexkaeHui cpea. mpod. oopazoBanus. — M., 2014.

st 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
yIBEpXACHUU (hefepatbHOr0 TOCYIapCTBEHHOIO 00pa30BaTENILHOTO CTaHIApTa CPEIHETrO
(mosHOTO) O0IIIEro 00pa3oBaHU.

[Ipuka3 MunuctepctBa 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 yrBepkaeHUU (enepaabHOro roCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa
cpenHero (MoIHOTo) 001ero oopazoBaHus'"».

ITucemo JlenaprameHnTa rocy1apcTBEHHON MOJMTUKU B cepe MOArOTOBKH pabouux
kagpoB u IO MunoOpnayku Poccum ot 17.03.2015 Ne 06-259 «PexomeHpmanuu 1o
OpraHu3allii TMOJYy4YeHUs1 cpeaHero oOmiero oOpa3oBaHUs B IpeAenax OCBOCHUS

O6pa3OBaTeJ'ILHBIX nporpamMmm CpEaHEro HpO(I)eCCI/IOHaJ'ILHOFO O6p2[30BaHI/I$I Ha Oa3e
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OCHOBHOTO 001Iero 00pa3oBaHUs C ydeToM TpeOoBaHUM (hefepanbHBIX IOCYAapPCTBEHHBIX

00pa3oBaTeNbHBIX CTAaHAAPTOB W MOJYy4aeMO MPO(ecCHH HIU CIEeUUAITBHOCTH CPEIHEro

podeccHOHAIEHOTO 00Pa30BAHMSD.

HNHuTepHeT- pecypcsl

www.pvg.mk.ru (omummuana «I[lokopu BopoObeBbI ropsi»).

www.hemi.wallst.ru (O06pa3oBaTeNbHBINA CAUT IS IKOJBHUKOB « XHUMUSD).

www.alhimikov.net (O0pa3oBaTeNbHBINA CAUT TSI KOJBHUKOB).

www.chem.msu.su (DnekTpoHHast OMOIMOTEKa IO XUMHH ).

www.enauki.ru (MHTepHeT-u3/1aHue 171 yuurteneil « EctecTBeHHbIE HAyKn»).

www. september.ru (MmeToauueckas raszera «llepBoe ceHTAOpPs).

www.hvsh.ru (xypHaIT « XUMHS B TITIKOJIEY ).
www.hij.ru (kypHai «XUMHS U )KU3HBY).

www.chemistry-chemists.com (371€KTpOHHBIH KypHal « XUMUKU U XUMHUSD?).
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Y4eOHo-TeMaTHUYeCKOE IIAHUPOBAHUE JUCHUIIMHBI «XUuMHUsD» 110 npodeccun 21.01.10 PeMOHTHUK rOpHOT0 000py/I0BaAHMNS, 110 CHIEIHAJIBLHOCTH
13.02.11 Texnnuyeckasi IKCIIyaTalUsA U 00CTY:KMBAHHE 3JIEKTPUUYECKOT0 U YJIEKTPOTEXHUYECKOr0 000py10BaHusl (110 OTPAC/IsIM):

HaunmenoBanue | Cogep:xkanue yuyeOHOro Marepuajia, jJadopaTropHble padoThl W NpakTHyeckue 3aHATHs, | O0beM | YpoBeHb yCBOEHHS
pa3aeyioB  WJH | CAMOCTOSITeIbHasl padoTa o0yvyaommxcs (CTyIeHTOB), KypcoBasi padoTa (IpoeKT) 4acoB
TeM Makc. 104, camoct. 34, oosi3aT. 70 (42+28)
I cemecTp Makcum. 42, camocm.14, 06a3am.28 (18+10) 42
Tema 1.1. 1.HayuyHble MeTO/IbI TO3HAHNUS BEIIECTB M XUMHUYECKHX SBJICHHI. POJIb SKCIIepUMEHTa U TEOpUH B 2 2
xuMuH. OCHOBHBIE MOHATUA XUMHH. BemectBo. Atom. Mosiekyna. XUMAYECKUN SJIEMEHT
Tema 1.2. 2.0OCHOBHBIE 3aKOHBl XMMHH. AJUIOTPONHBIE MOAMGDUKALMM Yriepoa, KHUCIOPOAa, OJIOBa. 2 2
[Tepunoamuaeckuii 3akon J[.M.MenneneeBa I[lepronnyeckas Tabnuia XMMHIECKUX DJIEMEHTOB.
Tema 1.3. 3.Ctpoenne aroma. M3otomnsl. CTpoeHHE AIEKTPOHHBIX 000JI09€K aTOMOB. PalnoakTHBHOCTH 2 2
Tema 1.4. 4 Wonnas xumMuueckass cBsA3b. KoOBajJeHTHas XuMHUYecKas CBA3b. MeTtaimyeckas CBSI3b. 2 2
®du3nyecKre CBOKMCTBAa METAIUIOB. BogopoaHas CBs3b.
Tema 1.5 5.Hucrteie BemecTBa 1 cMecH. JlucnepcHbie cucteMbl. [ToHATHE O KOJIJIOMIHBIX CHCTEMaX. 2 2
Tema 1.6 6.Boga. PactBoprl. MaccoBasi [10JiI PacTBOPEHHOTO  BEIIECTBA.  DJICKTPOJUTHUYCCKAS 2 2
JCCOLMAIUs. DICKTPOIUTHI U HEANEKTPOIUTHL. KUCIOTHL, OCHOBAHUS U COJIH KaK 3JIEKTPOJIUTHIL.
Tema 1.7. 7.Kucnotsl 1 ux cBoiictBa. OCHOBaHUS U MX CBOMCcTBA. OCHOBHBIE CIIOCOOBI MTOJTYICHHS. 2 2
Tema 1.8. 8.Coyin u ux coiictBa. Okcubl M BX cBoMicTBa. CriocoOBI moydeHus. [ maposms cosei. 2 2
Tema 1.9. 9.Knaccudpukanusa xumudeckux peakuuil. CKOpocTh XuMUYeckux peakuuid. OOpaTuMOCTh 2 2
XMUMHUYECKUX peakinidi. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEaKIUH.
10. ITpakTuuyeckasi padora Ne 1. «PacueTHble 3aJayd Ha HAaXO0XKJAeHHE OTHOCUTEJIbLHOI 2 2
MOJIEKYJISIPHOI Macchl, onpejieJieHUe MACCOBOI /10JIM XMMHYECKHX 3JIEMEHTOB B CJI0KHOM
BCIIECCTBE».
11. TIpaxkrtuyeckas padora Ne 2. «OuyucTka BelleCTB IMepeKpHUCTAIM3aLMei, 2 2
(puabTpoBaHNEM M AUCTHILISIIHCH».
12. TIlpakruyeckast padora Ne 3. «IIpuroroBjieHMe PacTBOPOB Pa3JIHYHBIX BH/0B 2 2
KOHIEHTPaIm)
13. IlpakTuyeckas padora Ne 4. «IIpuroroBjieHHe JKeCTKOW BOIbI U YCTPaHeHHE ee 2 2
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KECTKOCTH.

14. IlpakTnuyeckas padora Ne 5. «IlosyyeHue XJIOPOBOAOPOAA M COJISIHOW KHCJIOTHI, HX 2 2
CBOMCTBa».
O6s13aTenbHbIX — 28 (Teop. 18, mpakt. 10) camocrt. 14 28
II cemecTp. Makcum.62, camoct.20, o0si3at.42 (24+18) 62
Tema 1.21 15.Metamnsl. O61uiue cnoco6s! nosydeHust MmetayioB. [lonstue o meramnypruu. CruiaBsl YepHbIE 2 2
Y [IBETHHIE.
16. IIpakTuyeckasi padora Ne 6. «XuMn4ecKue CBOiCTBA META/JIOB U CIOCOOBI 3aIUTHI OT 2 2
KOPPO3UN»
Tema 1.22 17.Hemertannbl. OKHCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJJIOB. 2 2
Tema 1.23 18.CunukaTtHas NpoMBIIUIEHHOCTh. [IpON3BOICTBO CEPHON KUCIIOTHI 2 2
Pazoen 2. Opzanuueckas xumus. 18 2
Tema 2.1 19.1lpenmer opranmyeckod xumuu. Teopuss CTPOEHHMsS OpPraHMYECKUX coeauHeHnd A. M. 2 2
byrneposa. Kiaccudukanust opraHnuecKkux BEIecTB.
Tema 2.2 20.AnkaHbl. AJIKEHBI. 2 2
Tema 2.3 21./Iuensl u Kayayku. HatypaiabHbI 1 CHHTETUUECKUE KayuyyKH. Pe3unHa. 2 2
Tema 2.4 22.Ankunbl. Apenbl. beHzon 2 2
Tema 2.5 23.I1pupoiHbIe UCTOYHUKH YTIIeBO10PO0B. [Tpupoausiii raz. Hedrs. HedrenpoaykTsl. 2 2
Tema 2.6 24.Criuptel. Denos. Anpaerupl. [Ipumenenne dpopmaibaeruia. 2 2
Tema 2.7 25.KapOoHoBbie KHCIOTHL. [IprMeHEHHE YKCYyCHOW KHCIOTBI Ha OCHOBE CBOMCTB. Briciime 2 2
KUPHBIE KUCJIOTHIL.
Tema 2.8 26.Cnoxubie 3¢upsl u xupbl. Croxuele 3Gupsl B mpupone, ux 3HadeHue. [IpumeHeHue. 2 2
[IpumeHeHne KUpoB Ha OCHOBE CBOMCTB. Mblia.
Tema 2.9 27.Amunbl. AMUHOKHUCIOTHIL. benku. .Ilomumepst. [Ltactmaccel. BosiokHa 2 2
28. IIpakTuyeckas padora Ne 7. «M3roroBjieHue Mojieieii MOJIeKYJl OPraHU4eCKUX BellecTB 2 2
29. IlpakTuyeckas padora Ne 8. «OOHapy:keHHe yriepoia W BOAOPOJAa B OPraHHMYeCKOM 2 2
COCIUHCHUN».
30. IIpakTnyeckas padora Ne 9. «IlosyyeHne MeTaHa M M3y4YeHHE ero CBOWCTB: rOpeHus, 2 2

OTHOLICHHMS K OPOMHOM BO/Ji¢ H PACTBOPY NEPMAHIaHATA KAJIHS».
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31. IIpakTnueckas padora Ne 10: «IlosryueHnue 3TujIeHa neruaparanueii 3 THI0BOIO CIIUPTA,
B3aUMO/IeliCTBHE ITHJIEHA ¢ OPOMHOM BO/I0i, PACTBOPOM NEPMAHTAHATA KAJTHSI».

32. Ilpaktuueckass padora Ne 11.«M3yyeHue BOCCTAHOBHUTEJIbHBIX CBOWCTB aJIbJAeTrHI0B:
peaknus «cepedpsiHOrO 3epKaJjia», BOCCTaHOBJIeHHe ruapokcuaa meau (11

33. IlpakTuyeckas padora Ne 12. «<OMblLIeHHE :KUPa».

\9}

34. llpakTuyeckas padora Ne 13. «O0Hapy:KkeHHeE JAKTO3bI B MOJIOKE».

\9}

\S]

35. Ilpaktuueckasi padora Ne 14 «PemeHue 3JKCHIEPUMEHTAJBHBIX 3aJa4 Ha
HIEHTU(PUKAIUIO OPTAHUYECKUX COeTUHEHHID).

JuddepeHurpoBaHHbIN 3a4eT.

Ipumepnaa memamuka 6HeayoOumMopHoOU camocmoamenbHoOu pabomol.:

HanortexHnonorus kak IMPUOPUTCTHOC HAIPaBJICHHUEC Ppa3BUTUA HAYKU W IIPOU3BOACTBA B
Poccuiickoii  ®eneparuu. CoBpeMeHHbIE METOIbl 00e33apakMBaHUS BOJBL.  AJUIOTPOIHUS
MetauioB. JKuszap u pesrensHOCTh J[.M. MenneneeBa. «lleprommaeckomMy 3akoHy Oymyiee He
IPO3UT paspylIeHUeM...». Mcnonb30BaHNe pPagHMOAKTUBHBIX H30TOMOB B TEXHUYECKUX IIEJISX.
OxpaHa OKpy>Karolleil cpeaibl OT XUMUYECKOTo 3arps3HeHus. KonnuecTBeHHbIE XapaKTepUCTHKU
3arpsi3HEHHsI  OKpyskarolei cpenpl. PacTBopsl Bokpyr Hac. Boja kak peareHT u Kak cpena st
XUMHUYECKoro mpouecca. Mcropuss oredecTBeHHOM  dyepHOil — metautypruu. Mcropus
OTE€YECTBEHHOI 1BeTHOW MeTautyprui. CoOBpeMEHHOE METaUIypruueckoe IMPOU3BOJCTBO.
CriennanbHOCTH, CBSI3aHHBIE C 00pabOTKO# MeTamnoB. Poib MeTamioB M CIJIaBOB B HAy4YHO-
TEXHUYECKOM Iporpecce. XUMHS METaUIOB B Moed mNpo(decCHOHAIbHON  JeITeIbHOCTH.
[IpakTrueckoe MpPUMEHEHUE  JJeKTponu3a:  paduHUpOBaHUE,  TajdbBAaHOILIACTHKA,
ranbBaHocTerus. Mcropuss moOgydyeHUs U NOPOU3BOJICTBA AIIOMHHMS. DJIEKTPOJIUTHUECKOE
noJiydyeHue u pahuHUPOBaHUE MeIU. POJIb METaNIOB B HCTOPUU YEIOBEYECKON ITUBHIIM3ALINN.
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Y4eOHo-TeMaTHUYeCKOE IJIAHUPOBAHUE TUCHHUILIMHBI « XHUMHS» M0 cnenuaibHocTaM 08.02.04 BogocHatd:xxenue u Bonoorsenenue, 21.02.18

Oﬁorame}me MMOJIE3HBIX HCKOIMAEMbIX

HaumenoBanue Conepxanne ydeOHOTO Marepuaia, jgabopaTopHble  pabOTBl M TpakTHUeckue 3aHATHsd, | O0beM | YpoBeHb YCBOEHHS
pa3IesioB WM TEM | CaMOCTOsATeIbHas padoTa o0yJaronuxcs (CTyJICHTOB), KypcoBas pabora (TIPOeKT). 4acoB
Makcum. 108, o6s3at 100 (Teop 72+ npakt 28)
I cemecTp (maxkcum.58, ooazam. 58, ( meop. 48, npaxkm. 10). 58
Tema 1.1. 1.Hayunble MeTO/Ibl MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI. 3HaueHHE XMUMHH IPU OCBOE- 2 2
Huu npodeccuiit CI10 texHuueckoro npodussi npopeccuoHaIbHOTO 00pa30BaHMs
Pazoen 1. Obwasn u HeopeaHu4ecKas XUMusl. 56
Tema 1.2 2.0cHoBHbIE MOHATUA XUMHUH. BemectBo. AToM. Mosekyna. XuMHYECKUNA SJIEMEHT. 2 2
Tema 1.3. 3.OCHOBHBIE 3aKOHBI XUMUHU. AJIJIOTPOTIHbIE MOAU(PHUKAIIUH YTIIepoa, KUCIOPoa, 0JI0BA. 2 2
Tema 1.4. 4 Tlepuonnueckuii 3akoH JI.M1.Menneneena [lepnoanueckas Tabnuiia XUMUYECKUX DJIEMEHTOB. 2 2
Tema 1.5 5.Ctpoenne aroma. M3otomsl. CTpoeHHE AIEKTPOHHBIX 000JI09€K aTOMOB. PainoakTHBHOCTS. 2 2
Tema 1.6. 6.Buapr xumuueckoi cBsi3u. MloHHas1, KOBaJIeHTHAs!, METAJUTMYECKas, BOJIOPOIHAS CBSI3b. 2 2
Tema 1.7. 7.4ucteie BeniecTa U cMecH. JlucnepcHpie cucteMbl. [TIOHSITHE O KOJUIOUIHBIX CUCTEMAX. 2 2
Tema 1.8. 8.JlucniepcHbie cucrembl. [[oHATHE O KOJUIOUAHBIX CUCTEMAX. 2 2
Tema 1.9. 9.Bona. PactBopsl. MaccoBas /107151 paCTBOPEHHOTO BELIECTBA. 2 2
Tema 1.10. 10.2nekTposuTryuecKas Iucconranus. JJIEKTPOIUTh 1 HEAJICKTPOJIUTHI. 2 2
Tema 1.11. 11.OCcHOBHBIE MOJIOKEHUS TEOPUH DJICKTPOJUTHUYECKON TUCCOLUAIIIH. 2 2
Tema 1.12. 12.KucioThl, OCHOBAHMSI M COJIM KakK SJEKTpoJuThl. KucioTel M ux cBoictBa. OCHOBHBIE 2 2
CHOCOOBI NOJTYYESHHUSI.
Tema 1.13. 13.Knmaccudukanusi XAMHYECKHX PEAKIIHA. 2 2
Tema 1.14. 14.OKHUCIUTENBHO- BOCCTAHOBUTEIBHBIE PEAKIINHU 2 2
Tema 1.15. 15.CxopocTh XuMHuecKux peakiuid. O6paTUMOCTh XMMHUYECKUX peaKnui 2 2
Tema 1.16 16.Metamnbl. Pu3nyeckre CBOMCTBA METAJNIOB 2 2
Tema 1.17. 17.00mue cnocoObl nogydeHus: MetamioB. CIijiaBbl YepHbIE U IIBETHBIE. 2 2
Tema 1.18. 18.IIpon3BOICTBO UyryHa U CTaJIN. 2 2
Tema 1.19. 19.Koppo3usi MeTaJyIOB: XUMUYECKasi U AIIEKTPOXUMHUYECKasl. 3aBUCUMOCTb CKOPOCTH KOPPO3UHU 2 2
OT YCJIOBUH OKpPY>KaroIIeil cpeibl.
Tewma 1.20. 20.Hemeranmsl. 2 2
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Tema 1.21 21.0xucnuTenpbHble M BOCCTAHOBUTENbHBIE CBONCTBA HEMETANIOB B 3aBUCHMOCTH OT HX 2 2
MIOJIOXKEHHUSI B PAAY DIEKTPOOTPULIATEIBHOCTH
Tema 1.22 22 .ITpou3BOJCTBO CEPHOM KUCIIOTHI. 2 2
Tema 1.23 23.CunukaTHasi NPOMBIILIEHHOCTb. 2 2
24.IlpakTnyeckas padora Ne 1. «PacuerHble 3a1auM Ha HaXoXKIeHHE OTHOCUTEIbHOW 2 2
MOJIEKYJISIPHOI Macchl, onpeeeHHe MacCOBOM 101U XHMHUYECKHX 3JIeMEHTOBY.
25.IlpakTnyeckas padora Ne 2 «CocraBiieHHe cXeM CTPOeHMs 3JIeKTPOHHBIX 000/104eK 2 2
aTOMOB.
26.IlpakTnyeckass  padora Ne 3 «OumcTka BellecTB  MepeKpHCTAIU3alUeH, 2 2
(puabTpoBaHNeM, ITMCTHILIALHEH».
27.IlpakTnyeckass padora Ne 4. «IlpuroroBiieHHe pacTBOPOB Ppa3JIUYHbIX BH/I0B 2 2
KOHUEHTPAIMN»
28.IlpakTnyeckas padora Ne 5. «[IpuroropieHue :KecTKOWl BOAbI M YCTpPaHeHHe ee 2 2
KECTKOCTH.
29.I1pakTyeckasi padora Ne 6. «KadyecTBeHHbIe peaKIIMM HA KATHOHBI U AHHOHBI». 2 2
30.ITpakTuyeckasi padora Ne 7. «UccienoBanue (PakTopoB, BJIUSIOIMIMX HA CKOPOCTH 2 2
peaKkuum)
31.IIpakTuyeckasi padora Ne 8. «XuMHYecKHe CBOICTBA METAJUIOB M CIOCOOBI 3aIMTHI OT 2 2
KOPPO3Hu»
32.11pakTuyeckasi padora Ne 9. «IlosyyeHne M HCC/IeI0BaHME CBOWCTB OKCH/IOB Cepbl, 2 2
yrJepoaa, ¢pocdopa».
O6s13aTenbHbIX — 58 (Teop. 48, mpakT. 10) 48
II cemectp (Makc. 50, o6si3at. 42 (24+18) 50
Paszoen 2. Opeanuueckas xumusl. 42 2
Tema 2.1 33.IIpenmer oOpraHMyecko XUMHUH. Teopus CTpPOEHHUS OpraHM4decKux coenumHeHuil A. M. 2 2
byrneposa.
Tema 2.2 34.Knaccudukanus peakiiuii B OpraHMyecKoi XuMuH. 2 2
Tema 2.3 35.Ankanbl. XMMHUYECKHE CBOMCTBA METaHA U IPUMEHEHUE AJIKAaHOB. AJIKEHbI. DTHJIEH. 2 2
Tema 2.4 36.JlueHs! 1 Kaydyku. HaTypaJbHBI M CHHTETHYECKUE KaydyKu. Pe3uHa. 2
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Tema 2.5 37.Ankusbl. AnietuneH. XMMUYECKUE CBOMCTBA alleTHIIEHA U puMeHeHue. ApeHbl. beH3o. 2 2
Tema 2.6 38.IIpupoaHbie HCTOYHUKH yrieBoaopooB. [Ipuponusiii ra3. Hedrs. Hedrenpomykrs. 2 2
Tema 2.7 39.11pouecchl TPOMBIIIIICHHOM MepepabOTKH HEPTH: KPEKUHT, pU(OPMUHT. 2
Tema 2.8 40.Criupter.  ®@enon. Ansaeruasl. [Ipuvenenne Qopmanbaeruna. KapOoHOBBIE KHCIIOTHI. 2 2
[IpuMeHeHne YKCYCHOM KHCIIOTHI HA OCHOBE CBOMCTB. BhICIINE JKUPHBIE KUCIIOTHI.
Tema 2.9 41.Cnoxuble >¢gupsl u xupbl. CrnoxxkHele 3(upsl B Hpupojie, UX 3HaueHue. lIpumeHenwue. 2 2
[IpuMeHeHue )KUPOB HA OCHOBE CBOMCTB. MbLia.
Tema 2.10. 42.YrneBoapl. 3HaUeHHE YIII€BOJIOB B )KMBOW MPUPOJIE U JKU3HU YEJIOBEKA. 2 2
Tema 2.11. 43.Amunsl. [Ipumenenne anunrHa. AMUHOKUCIOTHI. [IpruMenenne amuHokucnor. benku. 2 2
Tema 2.12. 44 Tlonumepsl. [lnactmaccel. BosokHa, nx kinaccuduxanus. IlomydeHne BOJOKOH. 2 2
45.IlpakTnyeckas padora Ne 10. «M3roroBieHue Mojgeseil MoJIeKyJ]d OpPraHuYecKHX 2 2
BeleCTBY.
46.ITpaxkTnyeckasi padora Ne 11. «O0Hapy:keHue yrjepoaa U BOAOPOAAa B OPraHUYeCKOM 2 2
COCIUHCHUN».
47.11pakTnyeckasi pa6ora Ne 12 «IlosnyueHue MeTaHa M M3yYeHHE €ro CBOWCTB: rOpeHuUs, 2 2
OTHOLIEHHUSI K OPOMHO# BO/le M PACTBOPY NEPMAHTAHATA KAJHS».
48.11IpaxkTnyeckasi padora Ne 13 «IlosryuyeHue 3THIeHA TeruapaTanueil STHJIOBOI0 CIMPTa» 2 2
49.11pakTnueckas padora Nel4 «PenieHue pacyeTHbIX 321a49» 2 2
JuddepennupoBanHbIii 3a4eT 2
Bcero: makcum. 108, o6s3at 100 (Teop 72+ npakt 28) 108
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JINCT UBMEHEHUWI Y JONNOJIHEHUI

JloTiosTHeHUsT M I3MEHEHUS K pabodeld mporpaMMe Ha y4€OHBIN TOJ 10 AUCLUIUINHE

B pabouyro nmporpamMmy BHECEHBI CIIEAYIOIINE U3MEHEHUS:

JlonosiHeHUs ¥ U3MEHEHUs B pabouelt mporpamme oOcykieHbl Ha 3aceqanuu [[MK

« » 20 r. (mpoTokoJ Ne ).

Mpeacenatens LMK /
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