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[HosicHuTeIbHASA 3aNIUCKA

[Iporpamma o001meo0pa3oBaTebHON  YyU4EOHOW JUCIUTUIMHBI  «XUMUS»
MpeaHa3HadeHa Il HW3YyYCeHHs] XUMUU B TPO(ECCHOHANBHBIX 00pa30BaTEbHbIX
opranmzamusix CIIO, peanusyromux 00pa3oBaTEeNbHYI0 TIPOTPAMMY CPEIHETO
oOmero oOpa3oBaHusi B TIpelesiax OCBOCHHMS OCHOBHOW MNpodecCuOHaNIbHON
obpazoBatensrHoi mporpammbel CITO (OIIOIT CIIO) Ha 6a3e OCHOBHOIO OOIIEro
oOpa3oBaHMsI  MpPU TIOJATOTOBKE KBaTU(PUIIMPOBAHHBIX pa0OUYMX, CIYKalUX U
CIIELIMAIUCTOB cpenHero 3BeHa. [Iporpamma paspabotaHa ¢ yd€ToM TpeOOBaHUMA
®I'OC cpennero odmiero oo6pazoBanus, PI'OC cpenHero npodecCuoHAITBLHOTO



oOpazoBanus u popuiIsi MPoPECCUOHATHBHOTO 00pa30BaHMS.

PabGouass mnporpamma paboued OUCHMIUIMHBI pa3paboTaHa Ha OCHOBE
NPUMEPHON MPOrpamMMbl YI4EOHOU TUCHUIUIMHBL «XUMHUS» ISl TPpOodhecCuOHATBHBIX
o0pa3oBaTeNbHbIX OpraHu3aluil CpeAHero mpodeccHoHanbHOTO  00pa3oBaHUS,
peanu3yronmx 00pa3zoBaTeIbHYIO MPOrpaMMy CpeaHero oliero oopa3oBaHus, MpU
MOJITOTOBKE CIELUATUCTOB CPEAHEro 3BeHa, peKkoMeHjoBaHHas denepaibHbIM
rocyJapCTBEHHbIM aBTOHOMHBIM yupexkaeHueM «DenepanbHblii MHCTUTYT pa3BUTHSA
oopazoBanus» (OI'AY «DUPO») (IIporokon Ne3 ot 21 wuroma 2015 ropa,
peructpanmoHHbiii HoMep petieH3un 3840t 23 utonsa 2015 roga ®T'AY «DUPO» u
nucekMaMuH#cTepcTBa 00pa3oBanusa u Hayku P® ot 17 mapta 2015 r. Ne 06-259
«PexoMeHganMyM 1o OpraHu3aluy MOJYYEHHs] CPEIHEro oOIero oOpa3zoBaHUs B
mpenenaax OCBOSHHUS 00pa3oBaTElbHBIX MPOrPaMM CpPETHEro Mpo¢eCCHOHATBLHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOTO 00pa3oBaHus ¢ y4ETOM TpeOoBaHHM (enepabHbIX
roCyJapCTBEHHBIX 00pa30BaTENIbHBIX CTAaHAAPTOB U IMOJTy4yaeMOW MpoQeccuu Wiu
CHELMAIBHOCTUA CPETHETO MPO(PEeCCHOHAIBHOTO 00pa30BaHus» ISl CIIEUAIBHOCTEM
15.01.05 Caapmuk (2JI€KTpOCBapOYHbIE W Ta30cBapouyHble  paboThi), 23.01.06
MauvHHUCT AOPOKHBIX U cTpouTenbHbIX MamuH, 23.01.03 ABromexanuk, 08.01.05
Macrep CTONSPHO-TUIOTHUYHBIX W TapKeTHbIX pador, 23.01.07 MammHuCT KpaHa
(KpaHOBIIIHK).

ABtopel: O.C. TabpuensiH, npodeccop kadeapbl €CTECTBEHHO-IKOJIOTHUYECKOTO
oOpa3zoBanust Ilemarormyeckoil akageMuu T1OCIE JUIUIOMHOrO 0Opa3oBaHMS,
KaHIHUJAT NeJaroruueckux HayK, mpoQeccop, 3aciyKeHHbI yuntenb PD;

N.I". OcTtpoyMOB, TUPEKTOP DHTEIBCCKOIO TEXHOJOTUUYECKOTO MHCTUTYTa ((duiuan
OI'bOY «CapaTOBCKMM TOCYHApCTBEHHBIA TEXHUYECKUN YHUBEPCUTET HM.
1O0.A .TI'arapunay), JOKTOp XMMHYECKUX HayK, podeccop.

[Iporpamma paszpaborana Ha ocHoBe TpeOoBanuii PI'OC cpenHero 001IEro
oOpa3oBaHUsl, MPEIBABIAEMBIX K CTPYKTYPE, COAEPKAHUIO U pe3yIbTaTaM OCBOCHUS
y4eOHOM AUCHUIUIMHBI XHMHUS», B COOTBETCTBHUH ¢ Pexomenpganusmu 10
OpraHM3alMi  TMOJXYYEHHUSICPEIHEro oOIero oOpa3oBaHus B Mpefesiax OCBOCHHUS
00pa3oBaTeNbHBIX MPOTPAMM CpEAHETro MpPOoQECCHOHATLHOTO 00pa3oBaHus Ha 0ase
OCHOBHOTO  OOmIero oOpa3oBaHusi ¢ y4deToM TpeOoBaHuii  deaepanbHbIX
roCyJapCTBEHHBIX 00pA30BaTENIbHBIX CTAaHAAPTOB U TMOJy4yaeMOW MpoQeccuu WiH
CHEUHUATBHOCTH CpEeIHEro poeccHoHanbHOTO oOpa3oBaHus (mucrmMo
JlenapTamMeHTa roCyJapCTBEHHON MOJUTUKU B cpepe MOArOTOBKU pabouuX KaJpoB U
JITTO Muno6pHayku Poccnnor17.03.2015Ne06-259).

Conepxxanue nporpamMmbl  «XUMHUS» HaIMPaBICHO HA JIOCTUKEHHUE CIIEAYIOIIMX
neJeu:

®opMupoBaHuEe y OOYYAIOIIMXCS YMEHHs OLICHMBAaTh 3HAYMMOCTb XHWMHUYECKOIO
3HAHUSA JJIS1 KQXKI0TO YETIOBEKa;

dbopMupoBaHue y OOyYaromIMXCSl IEJIOCTHOTO MPEACTaBICHUS O MHpPE XHUMHUU B
CO37IaHUU COBPEMEHHON €CTeCTBEHHOHAYYHOW KapTHHBI MHUpPA; YMEHUS OOBSCHSATH
O00BEKTHl U TIPOIECCHI OKPYKAIOMIEH JTEHUCTBUTEIBHOCTU: MPUPOTHOM, COIUATHHOM,
KYJbTYPHOU, TEXHUYECKON CPEAbl, — UCIOJIB3YS ISl ITOTO XUMUYECKUE 3HAHUS;
pa3BUTHE Yy OOydYaroluxcsi yMEHHWH pas3nuyaTh (AaKThl U OUEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJBI, BUIETh UX CBSI3b C KPUTEPHUSIMHU OILICHKH CBSI3b KPUTEPHUEB C



OTpEAENEHHOW  CHUCTEMOW  LIeHHOCTeW, (GopMynupoBaTb M  OOOCHOBBIBATH
COOCTBEHHYIO MO3HUIIUIO;
pUOOpETEHNEO0YJaIOITTMHCIONBITAPa3HOOOPa3HOMIEATETHHOCTH,
MO3HAHMSICAMOTIO3HAHS; KITFOUSBBIX HABBIKOB, IMEIOIINX YHUBEPCATbHOC3HAUCHHU T
SPa3TUIHBIXBHIOBACITEIbHOCTH(HABBIKOBPCIICHHUSTIPOOIIEM, IPUHATUSA PEILICHUH, [TON
CKa,aHAIN3an00padO TKHIMH(OPMAIH,KOMMYHHKATHBHBIX HABBIKOB,HABBIKOBU3MEPEH
Ui1,COTPYAHIYECTBA,0€30MMaCHOT000PAIIIEHUSICBEIIICCTBAMUBIIOBCETHEBHOW KU3HU).
BnporpamMmmyBKiIFOU€HOCOIEpKaHNE, HATTPaBICHHOCHA(OPMHUPOBAHUEYCTYICHTOBKOM
METCHIINHN, He00X 0 MUMBIX IiIsikauecTBeHHOT00cBOeHHAOIIOIICIIOHaba3e0CHOBHOT00
O11eroo0pa3zoBaHUACIONYYEHUEMCPETHET000IIET000Pa30BaAHNUS; IPOTPAMMBITIOITOTO
BKUKBATH(PHUITUPOBAHHBIXPAOOUHX, CITYKAIIHX, TPOT PAMMBITIOITOTOBKUCTICITUATFICTOB
cpenuerosseHa(I1ITKPC,ITTICC3).ITporpaMmmaMokeTUCTIONB30BATHCAAPYTUMUTIPOdE
CCHOHATBHBIMIOOPa30BaTEeIbHBIMAOPTaHU3AIUSIMU, PETH3YIOIIMMHUOOPa30BaTEILHY
IonporpaMmmycpeanerooouierooopazopanusipeaenaxocBoeHussOIIOIICIIOnabazeo
caoBHoroo6merooopazopanus(I1TIKPC, IITICC3).

1.00mas xapaKkTepuCTHKA YUeOHOM THCIUILTUHBI « XUMMSD)

Xumust —
ATOHAYKAOBEIIECTBAX,NXCOCTABEUCTPOCHUH,CBONCTBAXUTIPEBPAILICHUSX,3HAUCHUUX U
MHYECKHUXBEIECTB,MaTEPUATIOBUIIPOIIECCOBBIIPAKTUYECKONUIEATETLHOCTHYETIOBEKA.
Coneprxanneo0111e00pa3oBaTeIbHONYYEOHON TUCITUTUTMHBI« X UMU S HATTPABICHOHAYC
BOEHNE00YUaIONUMHUCSIOCHOBHBIXITIOHATHN,3aKOHOBUTCOPUHXMMHUH;0BIaICHUCYMCHU
SIMUHAOITI0TATbXUMIYECKUECSIBIICHUS, IIPOBO AU THXHMHUYECKUHIKCIIEPUMEHT, TPOU3BOT
UTHPACYCTHIHAOCHOBEXUMHUICCKUX(POPMYIIBEIICCTBUYPABHCHU X HIMIUIECKUXPEAKITHI

BnpoueccenzyueHnsxummm,

yoOy4aronmx csapa3BUBAIOTCATIO3HABATEILHBICMHTEPECHIMMHTEIIEKTY ATbHBIECTIOCO0
HOCTHU,ITOTPEOHOCTUBCAMOCTOSITEIbHOMIPHUOOPETEHUSI3HAHUMITOXUMUUBCOOTBETCTBH
MCBO3HUKAIOIIUMIKA3HEHHBIMUTIPOOJIEMaMH, BOCTIUTHIBACTCSIOEPEKHOCOTHOIIICHHE
KIIPUPOJE,IOHUMaHUE30POBOr000pa3aKu3HN, HEOOXOJUMOCTUITPE LY TPEK ACHUSSBII
€HUI1,HAHOCSIINXBPE1310pOBbIOMOKpYKatoleiicpee. OHM0CBauBalOTIIPUEMBITPAMOT
HOT0,0€30MaCHOTOMCIIOIb30BAaHUIXUMUYECKUXBEIIECTBUMATEPHATIOB, IPUMEHSIEMbBIXB
OBITY,CEIbCKOMX 035 CTBENHATIPOU3BOICTBE.

Peanuzanusae 1yKTHBHOTOTIOIX0/IaKU3YICHUIOX MMUUCITIOCOOCTBYETPA3BUTUIOTAKU
XJIOTUYECKUXOTEPAIIMUMBIIIIICHUS , KaKaHATH3UCUHTE3,00001IIeHIEMKOHKPETU3aIIN S, C
paBHEHUEHAHATIOTUS,CUCTEMATU3AIMSIHKIACCU DUKATTHSIHIP.

N3yuennexuMunBIpodheccnoHaTbHBIX00pa30BaTeIbHBIXOPTraHN3AIUSIX,PEATH3YI0
Uxo0pa3oBaTEILHYIONPOrpaMMYyCPEIHEr000IIero00pa30BaHUSBIPEIEIaXOCBOCHUS
OITOIICTIOHa06a3e0CHOBHOT000IIIEr000pa30BaHUS, UMEETCBOMOCOOCHHOCTUB3ABUCH
MOCTHOTIIPOPUIATPO(PECCHOHATEHOT000Pa30BaAHM . DTOBBIPAXKAETCABCOAEPKAHUUO0
YYEHHS,KOJIMYECTBEUACOB, BBIACIIIEMBIXHAN3YYCHUEO T ICTbHBIX TEMITPOT PAMMBI, Ty Or
HEHUXOCBOCHHUSI00YJAIOIIMMHUCS, 00 beMENXapaKTEPEPaKTHICCKUX3aHA T, BUTaXBHEA
YAUTOPHOMCAMOCTOSATETLHONPAOOTHICTYICHTOB.

Brnpoueccen3yueHUSIXUMUUTEOPETUYECKUECBEICHUS AOMOIHAIOTCAIEMOHCTPALUIM
1,71a00PaTOPHBIMHOIIBITAMUUTIPAKTUYECKUMHU3AHATUAME. SHAYUTEIIBHOEMECTOOTBO, TN
TCAXUMHUYECKOMY3KCIEpUMEHTY. OHOTKPBIBAETBO3MOKHOCTH(OPMUPOBATHYO0yUat0



MTUXCSICTICITUATBHBICTIPEAMETHBICYMEHHUS: pA00TaTHCBEIIIECTBAMU, BEITIOJTHATHIIPOCTHIC
XUMHUYECKUEOMBITHI, YU THOE30MaCHOMYHUIKOJIOTMUECKUTPAMOTHOMYOOpAIIEHUIOCBE
HiecTBaMU,MaTepUATIAMUHUIIPOIECCAMUBOBITYUHAPOU3BO/ICTBE.

JIsisiopranu3aiMruBHEay IUTOPHONCAMOCTOATENbHONPAOOTHICTYACHTOB,0BIIAIEBAIO
muxnpodeccussMuClIOucnennansuocTaMuClIOTexHMUeckoronpoduisamnpodpeccuon
albHOT000pa30BaHus, IIpeACTaBICHIIepeueHbpedepaTOB(JI0KIAI0B ), UHIUBU Ty TbHBI
XTPOEKTOB.

BnpoueccensydeHusIXuMUUBaxXHO()OPMHPOBATEUHPOPMALTMOHHYIOKOMITIETEHTHOC
ThoOyUaromuxcs.IlosToMynpropranu3aiuucaMocTosSTeIbHONPaOOTEIHE0OX O AUMOAK
[EHTUPOBATHBHUMAHUEO0yJaIOIUXCIHAMONCKENH(OPMAIIMUBCPEICTBAXMAaCCME INA,
HuTepHeTe,yueOHONUCTIETMATIEHOMIINTEPATYPECCOOTBETCTBYIOIIMMO(DOPMICHUEMHUIT
pEACTaBICHUEM PE3YJIbTATOB.

NzydenneobiieoOpa3zoBaTebHOIY4eOHON AN CHUTITHHBI« X UMHS»3aBEPLIACTCSIIO
BeJIECHHEeMUTOTOBpopMe U PepeHIIMPOBAHHOT03aueTaBPAMKAXIIPOMEKYTOUHONATTE
cranuuctyaeHtoBBiporecceocBoeHusIOIIOIICIIOconyueHneMcpe gHEroo0Ierooop
azoBanusi(IITIKPC,ITIICC3.).

2.MecT0 y4eOHOM NMCUUILIMHBI B Y4eOHOM ILJIaHE

YyeOHasaucUIUIMHA ~ «XUMUANSABIACTCS  YYEOHBIM  MPEAMETOMIIO  BBIOOPY
n3o0s3arenbHoipeaMeTHOHO0OMacTu«EctecTBeHHbIeHAyKU»DI'OC
CPEIHET000IIEr000pa30BaHHS.

BnpodeccrnonanbHpIx00pa30BaTENbHBIXOPTaHU3ALUSX,pEATTU3YIOINX00pa30BaTes
BHYIOIIpOrpaMMycpeineroodmieroodpazopanussipeaenaxocBoeHusIOIOIICIIOnaba
3€0CHOBHOT000I1IET000pa30BaHusl, yueOHAS TUCITUTIINHAC X UMUSI» M3YIaeTCABOOI1IE00
pazoBatenbHOMIIMKIEYueOHOroOITOTICITIOHa6a3e0CHOBHOT00011IETO00pa30BAHUSICIT
onyyeHuemcpenneroodimeroodpazopanus(IINIKPC,IITICC3).

ByueonsixmnanaxI ITIKPC,ITTICC3mecToyueOHOU AU CHUTIITAHBIC X UMUSI»—
BCOCTaBE0OI1I€00Pa30BATENbHBIXYUCOHBIX TUCITUTIIIMHIIOBBIOOPY,hOPMHUPYEMBIXU30051
3aTenbHBIXMpeaMeTHRIX00macTendI OCcpenneroodiieroodpa3oBaHus, IIAIPodheccH
HCIIOmmucnenuansHocTeCI1OcooTBEeTCTBYIOMIErONPOPHIATIPOPECCHOHATEHOT000
pa3oBaHuUs.

3.Pe3yJbTaThl OCBOCHHUS Y4eOHOM M CIUNINHBI

OcBoenueconepKanus y4€OHOU TUCITUTUTHHBI «Xumus»,00ecrneqynBaeT
JTOCTIKEHUECTYACHTAMUCIICIYIOITUX Pe3yJdbTATOB:
JIMYHOCTHBIX:

9YBCTBOTOPJIOCTUHYBAKECHUSKUCTOPUHNHIOCTHKCHUSIMOTEYECTBEHHOMX UMW YCCKOMHA
VKU ;XUMHUYECKHTPAMOTHOCTIOBEACHUEBIPO(PECCHOHATBHONACATEIIbHOCTHHBOBITYITPH
o0OpaleHUUCXUMUYCCKUMHUBEICCTBAMH, MaTEPHAIAMUUIIPOIICCCAMH;
TOTOBHOCTHKITPOI0JDKEHUIO00Pa30BaHUSUIIOBBIICHUSKBATU(UKAITUUBU30paH HOUIIP
o(eccHOHATBHONIEITETbHOCTUNOOEKTHBHOCOCO3HAHUEPOITMX UMUIECKUXKOMITETCH
IIUMBATOM;
YMEHHUEHCIIONH30BaThIOCTHKEHUICOBPEMEHHOMXUMUICCKOMHAYKNUXIMHUUSCKIXTEX
HOJIOTUHJIATIOBBIIICHUSICOOCTBEHHOTOMHTEIUICKTY A IbHOT OPa3BUTHSBBBIOPAHHOMIIPO
(hecCHOHATPHOMIESI TEIHHOCTH;

MeTanpeaMeTHbIX:

M CITOJIb30BaHUEPA3TUYHBIX BUIOBII03HABATEILHON IEITCIIBHOCTUNOCHOBHBIXHHTEIIEK



TyaJIbHBIXOTIEpAlIii(TTOCTAaHOBKM3a1auH,(hOPMYTUPOBAHHUATUITOTE3,aHATTN3ANCHHTE3a
,CPaBHEHM1,0000111€HU S, CUCTEMATU3AIU U, BBISIBIICHUSTIPUYMHHO-
CJIeICTBEHHBIXCBA3EH,[TOMCKAaHATIOTOB,(hOpMYITUPOBAHUSIBBLIBOIOB ) IJISIPEIICHUSTIOCT
aBJICHHOM3a]a41, IPUMEHEHUEO0CHOBHBIXMETOA0BIO3HAHUS(HAOIII0I€HH ST, HAY YHOT 03K
CIEPUMEHTA) IISIN3YYCHUS PA3TUYHBIX CTOPOHXUMHUECKUX00BEKTOBUITPOIIECCOB,CKOT
OPBIMUBO3HHUKAETHEOOX0IMMOCTbCTAIKUBATHCABIPOdEecCHOHANTbHONWC(EPE; UCTIONB30
BaHUEPA3ZIUYHBIXMCTOUHUKOBIISANOIYYEHUAXUMAYECKOMMH(DOpMAIIUU,yMEHUEOLIEHN
ThEEI0CTOBEPHOCTH IS IOCTHKECHUSIXOPOIINX PE3YIBTATOBBIIPO(eccroHambHOMChepe
;
NpeAMEeTHBIX:
c(hOpMHUPOBAHHOCTHITPEACTABICHUHOMECTEXUMUUBCOBPEMEHHONHAYYHOUKAP THHEMH
pa;MOHUMaHUEPOTUXUMUUB()OPMUPOBAHUHKPYTO30par(PyHKITHOHATBHOUTPAMOTHOCT
MYEIIOBEKAISIPECIIEHUSITPAKTUYECKUX3a1aY;
BJIaJICHUEOCHOBONOJIAT A0 LIIMMUX UMUYECKUMUTIOHATUSMU, TEOPUSIMHU,3aKOHAMUU3AKO
HOMEPHOCTSIMU; YBEPEHHOEIIOJIb30BAHUEXUMUYECKOUTEPMUHOJIOT UEUMCUMBOJIUKOM;
BJIaJICHUEOCHOBHBIMUMETOJAMUHAYYHOT OTIO3HAHU S, ICTIOJIb3YEMBIMUBX UMUU : HAOITIO
JICHUEM, 0TI CAaHNEM, I3MEPEHNEM,IKCTIEPUMEHTOM; YMEHNE00padaThIBaTh,00bICHATHD
€3yJIbTATHITPOBEACHHBIXOBITOBUIEIATHBBIBOIBI;TOTOBHOCTHUCITIOCOOHOCTBITPUMEHS
ThMETO/IBIIIO3HAHUATIPUPEIICHUUITPAKTUYECKIX3a/1aY;
c(hOpMHUPOBAHHOCTEYMEHUSIABATHKOINYECTBEHHBICOIIEHKUUTTPOU3BOAUTHPACUETHITIO
XUMUYECKUM(POpMyTaMUypaBHEHUSIM;
BJIQJICHUCTIPABUIIAMUTEX HUKNOE30IMaCHOCTUITPUUCIIOIB30BAHUUX UMUYECKUX
BEIIECTB;
c(hOopMHUPOBAHHOCTHCOOCTBEHHONTTO3UITUUIIOOTHOIIICHUIOKX UMWY ECKOMMH(OpMaInH,
MTOJTy4a€MONN3Pa3HBIXUCTOYHUKOB.

4.Conep:xxanmne y4eOHOM TUCHMUILIIMHBI
BBenenue
HayuHblemeTonpII103HaHUSIBEIIECTBUXUMUYECKUXABICHU M. POIbIKCIIEpUMEHTANTEOD
MUBXUMUU.MOAEIMPOBAaHUEXUMUYECKUXITPOLIECCOB. 3HAUEHUEXUMUUTIPUOCBOCHUUIIP
odeccuitCIIOucnenuanpHocteiCI1OTexan4eckoronpouisnpodeccuoHaIbHOro00
pa3oBaHuUs.
1.00masimHeoprannyecKasiXuMmsi
1.1. OCHOBHBICTIOHATHUSAN3AKOHBIXUMHH
OcHoBHbIeOHATHIXMMUU. BemecTBo. AToOM. Monekyna. XuMA4eCKUIMAIEMEHT. AJIIIO0
tponus.IIpocTeiencioxkubieBeecTBa. KaueCTBEHHBIMMKOJIMYECTBEHHBIMCOCTABBEIIE
CTB.XMMHUYECKHE3HAKUU(POPMYJIBI. OtHocuTenbHas
aTOMHasIuMOJIeKyIsipHasiMacchl. KomnuecTBoBeecTna.
OcHoBHBIe3aKOHBIXUMHH.CTEXHOMETPHA. 3aKOHCOXPAHEHUSIMACCHIBEIIECTB. 3aKOHII
OCTOSIHCTBACOCTABABEIIECTBMOJICKYJISIPHOUCTPYKTYPbl.3aKOH ABOTAIPOUCIICACTBUS U3
HETO.
PacueTHble3a1aunHaAHAX 0K IEHUEOTHOCUTEIIBHOMMOJIEKYJIIPHOMMACCHI,ONPEICIIEHUE
MAaCCOBOWIOJIMXUMUYECKUXITIEMEHTOBBCIOKHOMBEIIECTBE.
JdemoHcTpanuu
Mo1emmaToMOBXUMUYECKUXITIEMEHTOB.
MoaennMoneKyInpoCThIXUCIOKHBIXBEIIECTB(1IapocTepKHEeBbIenCTIOapTa—



Bbpurne6a).KonnexkuuanpocteixuciaoxubixBemiecTs. HekoTopbieBeecTBakOIMueCTBO
M1 MoJ1b.MOIeTEMOJISIPHOT000BEMAra3oB.

Amnorponusidpocdopa,Kucioposa,onoBa.

IIpakTu4yeckoe 3ansitue «Pacuérel Mo xumMudeckuM Gopmysnam U ypaBHEHUSIM.
IpopuiabHbleunpoPeccuOHATBHO3HAYNMbIEIEMEHThICOAeP:KAHM . AJUIOTPOITH
pieMoauduKauuyTiIepoaa(anmas,rpadur),KUCIopoaa(KUCI0pOI,030H ),0J10Ba(cepoe
16e110€0J10B0). I [OHATHEOXMMUYECKONTEXHOIOTUN,0MOTEXHOJIOTUMMHAHOTEXHOJIOTHU

1.2.11lepuoanueckuii 3axkoH ullepuognyeckasicucTeMaXuMHYEeCKHUX JJI€MEHTOB
. . MenaeiieeBa M CTpOeHHE aTOMA.

Otkprrtue/l. . Menneneessiml leprogndeckorosakona.[leproanueckuiizakoHBhopM
ymupoBke/[.1.Menneneesa.llepuonnueckasTabauiaxuMUIeCKAXIEMEHTOB—
rpadguaeckoeoToOpaKeHNeepruoandecKoro3akotna. CTpyKTyparnepruomaecKOUTa0m
I[BI: IEPUOIBI(MATTLIEOOIBIIINE ), [PYIIIBI(TJIaBHASUIIOO0YHAS ).
Crpoennearomanllepuoanueckuniizakonl.M.MenaeneeBa. AToM—
cloXHasiyacTuna. A apo(mpoTOHBIMHEUTPOHBI )UAJIEKTpOoHHAsI000104Ka. 30ToTBL. CTp
OCHHUEITEKTPOHHBIX000JI0UEKaTOMOBIJIEMEHTOBMAIIBIXIIEPHOA0B.OCOOEHHOCTUCTPOE
HUSDJIEKTPOHHBIX000JI0YEKAaTOMOBIIEMEHTOBOOIBIIIMXIIEPUOI0B(IIEPEXOHBIXITIEME
HTOB).IToHsATHEOOOpOUTAIAXS-,p-1T-

opOuTaNIH. DNEKTPOHHBIEKOH(UTYPAIUUATOMOBXUMUYECKUXIIIEMEHTOB.
CospemenHnasapopmynupoBkal lepuognueckorozakona.3nauenuel lepuoguyeckorosax
oHa u llepmognueckorcucremsl xuMmHuuecKuxdnemMeHToB [[.M.MenneneeBamis
Pa3BUTHUSIHAYKUUTTIOHUMAHUSAXUMUYECKONKAPTUHBIMUPA.

BasieHTHOCTB.BasieHTHBIE BO3MOKHOCTH aTOMA.

IIpakTuyeckoe 3ansaTHe « CocTaBieHHE 3JIEKTPOHHO-Tpaduueckux Gopmyn
aTOMOB.

JdemoHcTpanuu

Pazmuunbsiedopmeil lepuonnueckoricucreMprxumuaeckuxaneMenToB/[. . Meneneesa

JlnHamudeckueTaduibIsIMo ieTupoBanusl leproiunaeckoicucTeMbL. DNEKTpU3aIUs
TEJIMUXB3aUMO/ICVICTBHE.

JlaGopaTopHBIONBIT

MoaenupoBanuenoctpoeHusllepnoanueckonTab IMIBIXUMUYECKUXAIEMEHTOB.
IpopuiabHblennpodeccnoHaATBHO3HAYNMbIEAJIEeMEHThICOAep:KaHusl. PanqroakTrB
HOCTb.ICMOIb30BAHNEPATUOAKTUBHBIXU30TOMIOBBTEXHUYECKUXIIEISIX . PEHTTEHOBCKOE
W3J1y4Y€HUECHETOUCTIONb30BAHUEBTEXHUKECUMEIUITUHE.

1.3.CtpoeHnne BemecTna.

HNonnassxumudeckascBsidb. KaTHOHBI,MX00pa30BaHUEN3aTOMOBBPE3YILTATEIIPOIIECC
AOKUCIJICHHS. AHHOHBI, MX00Pa30BaHUEN3aTOMOBBPE3YJIbTATEIPOIIECCABOCCTAHOBIICHH
1. IOHHAsSICBSI3bKAKCBA3BMEK YKATHUOHAMUMAHHOHAMHU 32
CUETAIEKTPOCTaTHUEeCKOTONpUTsHKeHHs. KitaccupukanusimnoHoB: TOCOCTaBY,3HaKYy3apsI
Ja, HaJTnIuIoruapaTHoio6omouku. MoHHbIekprCcTaIHIeckuepereTki. CBOMCTBABEIIE
CTBCUOHHBIMTUITOMKPHUCTAININYECKOUPECIIETKH.
KoBanenTHasixumuyeckasicBsi3b.MexaHn3Mo0pa30BaHUSKOBAIEHTHONCBS3U(00OMEH
HBINHUJIOHOPHO-aKIENTOPHBIN ). DNEKTPOOTPULIATEIbHOCTH. KOBAJIECHTHBIETIOJIIPHAS



MHETIOJSPHAACBA3U. KpaTHOCTBKOBAJIECHTHONUCBSA3U. M OJIEKYJISIpHBIEMATOMHBIEKPUCTA
nnyeckuepemeTku. CBoNCTBaBEIECTBCMOJIEKYISIPHBIMUMATOMHBIMUKPUCTATUIMYECKU
MUpELIETKaMU.

MeTannnyecKasiCBA3b. Meramnuueckas KpUCTAIIINYECKAs peleTkan
METAIUINYECKATXUMUYECKAsACBI3b. DU3NUECKNECBOMCTBAMETAIIIIOB.
ArperaTHblecoCTOSIHUSIBENeCTBUBOIOPOAHAACBA3b. TBEp10€, KUIKOUTa3000pa3HO
ecocrosiHusABeniecTB.[lepexoaBeniecTBanoHOr0arperaTHOroCOCTOSIHUABIpyTroe. Bon
OpPOJHASICBSA3b.

YucrsieBemecreancmecu.l lonstueocmecuBeniecTB.l OMOreHHBIEUTETEPOT€HHBIECM
ecu.CocraBcMeceii:00bEMHAsNMACCOBASIOTMKOMIIOHEHTOBCMECH, MACCOBASIIOISATIPH
Mecel.

JMucnepcublecucrembl.[lonsiTueoaucnepcHoiicucreme. JlucnepcHasidazanucriepcuo
HHascpena.KnaccuduxanusaucnepcHsixcucteM. [IoHITHEOKOITOUTHBIXCUCTEMAX.
JdemoHcTpanuu

MoaenbKpUCTAINTNYECKOUPEIIETKUXIOPUIAHATPUSL.
O06pa3BIMUHEPATOBCUOHHOMKPUCTAIITUYECKOMPEIIIETKON : KaIbIIUTa, TaTuTa.
MoaenuKpucTaINYeCKUXPEIIETOK«CYXOT0ibIay(Mniio/1a),anmMasa,rpadura(uinksa
pua). [IpubopbIHAKUAKUXKPUCTAILIIAX.

OOpasupl  pa3iIUyHBIX AMCIEPCHBIXCUCTEM: 3MYJbCHI,CYCHEH3UH, a3po30Jeil,
reneiinzoneid. Koarymsanus. Cunepesuc.OdpdexrTunnans.

JlabopaTopHBIEONIBITHI

[IpuroroBieHuecycnen3znnkapoOoHaTakaibusaBBoie. [lonydyeHneaMynbCuUMOTOPHOT
omacna. O3HAKOMIIEHNECOCBOWCTBAMH JIACIIEPCHBIXCUCTEM.
IIpopuniabHblennpogeccnoHaIbHO3HAYMMBbIEdJIeMeHThIcoaepkaHus. I lonspHOCTD
CBS3UUINOJIAPHOCTbMOJIEKYIbl. KonneHcanms. Tekyuects. Bozronka. Kpucramnmzanms.
Cybnumanusuaecyonumanus. AHoManuupU3NIEeCKUXCBOUCTBBOIbI. JKMAKNEKpUCTaT
Jb1. MUHEpanbIUT OPHBIEOPOABIKAKITPUPOJHBIECMECH. IMYIbCUUHCYCTIEH3UU. 30U (BT
omuucneasposonn )urenu. Koarymsauus. Cunepesuc.

1.4. Boga.PacTBOpPbL.DJIEeKTPOJUTHYECKASIINCCOIM AL S
Boaa.Pacreopsi.PacTrBopenne. Bonakakpacrsopurens. PactBopumocteBenects. Hac
BIIIICHHBIE,HEHACHIIIIEHHBIE, IEPECHIIIEHHBIEPACTBOPHI. 3aBUCUMOCTHPACTBOPUMOCTHUT A
30B,KUIKOCTEHUTBEPABIXBEIIECTBOTPA3TUUYHBIX(PAKTOPOB. MaccoBasinosis
PaCTBOPEHHOI'O BELIECTBA.

DJIEKTPOJTUTHYCCKAAIUCCOLUANUA. DJEKTPOIUTHBIEAIEKTPOIUTHL. DIEKTPOIUTHIEC
Kasaucconuanus. MexaHu3MbIdIIEKTPOJIMTHYECKOM AN CCOITMALIMN IS BEIIECTBCPA3IINY
HBIMUTUIIAMUXUMUAYECKONCBSI3U. [ uapaTupoBaHHBIEHHETHAPATUPOBAHHBIEHOHBI. CTeT
€HBAIEKTPOJIUTHYECKOM AN Ccconnanuy. CUIbHbIEUCIA0bIE3TEKTPOINTHL. OCHOBHBIETION
0’)KEHUATECOPUUIIEKTPOIUTHUECKON M CCONUANU. KUCIOTBI,0CHOBAHUSMCOJIUKAKIIIEK
TPOJIUTHI.

JemoHcTpanuun: PacTBOpMOCTBBEIIECTBBBOE.

CobupannerazoBMeTOIOMBBITECHEHUS BOJIbl.PacTBOpEeHNEBBOAECEPHOM
KHCJIOThIMCOIeiaMMOHMS. O0pa3Ihl KpUCTAJUIOTHAPATOB.
N3roToBIE€HUETUTICOBOUTIOBSI3KHY. HcneiTannepactsopos DJIEKTPOJIUTOB

HanpeIMeTIUCCOLNAIMU.3aBUCUMOCThCTEIICHUAIEKTPOIUTHUECKONIUCCOLIUALIMTYKC
YCHOMKHUCIIOTHIOTPa30aBICHUSIPACTBOPA.



JIBH3KEHMEOKPALIEHHBIXMOHOBBAJIEKTpUIecKoMIToue. [ [puroroBneHnexecTkonBOAbIN
ycTrpanenueeexxkectkocTu. MonnTel. OOpa3ibIMUHEPaTbHBIXBOAPA3IMYHOTOHA3HAUYECHU
A1.

IIpakTH4eckoe3ansaTue

[IpuroroBneHuepacTBOpa3aJaHHOMKOHIEHTPALIUH.
IpodpuiabHbIennIPpoecCHOHAIBHO3HAYUMBbIEIJIeMEHThICoAepxkaHus. PacTBopeHune
Kak(HU3uKo-
xumuueckuimnpouecc. Temnossiead pextoimpupactBopenuu. Kpucramnoruaparer. Pere
HHE33]a9HaMaCCOBYIO0JIFOPACTBOPEHHOTOBEIECTBA. [ [pUMEHEHNEBOIBIBTEXHUYECK
uxuensx. XKectkocTbBoAbIMCTIOCOOBICEYCTpaHEHUSI. MUHEpaTbHBIEBOIBI.

1.5. KnaccupukanusiHeopraHn4ecKuxcoeIMHeHNHNUXCBOIICTBA
KucaorbmmuxcpoiictBa. KucioThIKak3IeKTPOIUTHL UXKIACCU(DUKAIUSTIOPA3THYHBIM
IIpU3HAKAM. XMMHYECKHUECBOMCTBAKUCIOTBCBETETEOPUHUIIIEKTPOIUTUYECKOM
mucconrai. Oco0eHHOCTUB3aNMO/IEHCTBUSIKOHIIEHTPUPOBAHHONCEPHONNA30 THONK
uciorcMmetaiaMu. OCHOBHBIECTIOCOOBITIONTYYEHUS KU CIIOTHI.
OcHoBaHusIMUXCBOMCTBA. OCHOBAHUAKAKAICKTPOJIUTHI, UXKIIACCUPUKAIUATIOPAZTUY
HBIMIIPU3HAKaM. XUMUYECKUECBONCTBA0CHOBAHUMBCBETETEOPUNNIIEKTPOIUTUIECKOU
aucconuanyu. PaznoskeHneHepacTBOPUMBIXBBOIEOCHOBAaHU . OCHOBHBIECTIOCOOBITION
YUYEHUSIOCHOBAHU M.
CommunxcpoicTBa.ColMKaK3IEKTPOIUThL. CoMucpe e, KUCIBIEHOCHOBHBIE. X UMWY
€CKHECBOMCTBACOJICBCBETETEOPUHIIICKTPOIUTUYECKOMAUCCOonanun. CriocoObINomy
yeHusiconen. ['maponn3comnen.
OxcuabiunxcpoiicTBa.Coieo0pa3yromuenHecoieo0pas3yomueokcu,ibl. OCHOBHbIE, a
M(}OTEPHBIEUKUCIOTHBIEOKCUABI. 3aBUCUMOCThXaPAKTEPAOKCHIA0TCTENIEHUOKUCIIEHU
sio0pa3zyrolieroeromerasmia. XuMHIeCKUeCcBOMCTBAaOKCHA0B. I losTyyeHHeOKCUIOB.
JlemoHCcTpanumn

B3aumoercTBHea30 THOMMKOHIIEHTPUPOBAHHOMCEPHOMKHCIIOTCMETAIIIaMu. I opeHue
dbochopanpacTBOPEHUETPOIYKTATOPEHUSBBO/IE.
[TomyyeHuencBocTBaaMPpOTEpHOTOTUAPOKCHIA.
HeoOGpaTuMbIdruapoan3kapOuakaIbIus.
OOpaTUMBIATHAPOIU3COICHPAZTUYHOTOTHIIA.

JlaGopaTopHbIEONbITHI

HcnpiTannepacTBOPOBKUCIOTUHANKATOpaMu. B3auMo1eliCTBUEMETAIUNIOBCKUCIIOTAMH.
B3aumonaeiicTBuEKHCIOTCOKCHAaMUMETAILIIOB. B3anMo ierictBue
KMCJIIOTCOCHOBaHUsIMHA. B3anMO1eliCTBUEKUCIOTCCOIISIMH.
HcnbiTannepacTBOPOBIIEIOYEHNHINKATOpaMu. B3anMoieicTBUEENOUe C COJSIMU.
PaznoxxeHnenepacTBOPUMBIXOCHOBaHUM. B3auMOIENCTBUECOTIENC METaJlJIAMHU.
Bzaumoperncteueconenapyrcapyrom.I uaponm3conenpa3inaHOroTUIIA.
IpakTuyeckune 3anaTus «Peakuuu noHHOTO OOMeHay, «McmbiTaHWE pPacTBOPOB
cosnel uHaAuKaropamu. ['maponus conei», «CocTaBieHHE YpaBHEHHI pEaKlUil B
MOJICKYJIApHON © HWOHHOW (opmax. Pacu€THpie 3amaun  Ha  BBIYUCIICHHE
KOHIIEHTpAIUi PaCTBOPOBY.
[popuiabHblennpodeccnoHaTbHO3HAYMMBbIEIeMeHThIcoAep:kanus.l [papunapas
OaBJICHUSACEPHOUKHUCIOTHL. MICTIOb30BaHIECEPHONKHUCIOTHIBIPOMBINIIIIEHHOCTH. ETku
€IEeJI0Y1, UXUCII0Ib30BaHUEBIPOMBIIIIIEHHOCTH. [ allieHasiMHeraleHastn3BeCTh, UXITPU
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MeHeHueBcTpouTenscTBe. I uncnanedactp,runcopanue. [lonsruepactBopa.Kucnornas
,IIEJIOYHAsL, HEUTPAIIbHASICPEAPACTBOPOB.

1.6. XumMuuyecKknepeakumu
KanaccupurxanussxumMudecKuxXpeakuuii. PeakinncoeIMHeHUS, pa3ioKeHU s, 3aMELEH
usi,00meHa.Katanutuueckuepeakunn. O6patumplenHeoOpaTuMblepeakiui. ] oMoreHn
BIEUT€TEPOT€HHBIEPEAKIIUU . DK30TEPMUUECKUENIHIOTEPMUUECKUEPEaKnu. T enoBon
s pexTxumMuueckuxpeakiuil. TepMoXxuMuyeckueypaBHEHU.

OxucanTebLHo-

BOCCTAaHOBHUTeJIbHbIepeakuuu.CreneHbokuciieHns. OKUCIUTENbUBOCCTaHOBIEHNE. B
OCCTaHOBHUTENIbUOKHUCIEHNE. MEeTOPIIEKTPOHHOT00aIaHCaAIICOCTaBIICHUSTypaBHEHU
OKHCIIUTEIIBHO-BOCCTAHOBUTEIbHBIXPEAKIIAMN.

CxopocTbxuMHn4YecKuxpeakuii. I JoHITHEOCKOPOCTUXMMUYECKUXPEAKITNI.3aBUCUM
OCTbCKOPOCTUXUMHUYECKUXPEAKTUHOTPA3INYHBIX PAKTOPOB:IPUPOIBIPEArUPYIOIINXB
€I1eCTB, UXKOHIICHTPALlUU, TEMIIEPATYPBI,I0BEPXHOCTHCOIIPUKOCHOBEHUSA NN CITONB30B
aHUSAKaTaJIN3aTOPOB.

OopaTumocTbXxuMuuYeckuxpeakuii. O0paTuMblenHE0OpaTUMbIEPEaKIIMU. X UMUYEC
KOEPaBHOBECHUEUCIIOCOOBIETOCMEIIECHNUS.

JdemoHcTpanumn
[TprmeppIHEOOpaTUMBIX PEAKIIHH, U TYIIIUXCOOPAa30BaHNEMOCA KA, [A3aUIINBO/IbI. 3aBHUC
MMOCTBCKOPOCTHPEAKIIMHOTIIPUPOABIPEArPYIOINXBELECTB.
B3auMozeiicTBuepacTBOPOBCEPHOMKUCIOTHICPACTBOPAMUTHOCY Ib(PaTaHATPUAPA3ZINY
HOMKOHUEHTPALMUUTEMIIEPATYPHI.
Mopenpkunsamerociiosn.3aBUCUMOCTECKOPOCTUXUMHYECKOMPEAKIIMMOTIIPUCYTCTBUSK
aTaau3aTOpaHANPUMEPEPA3IOKEHUANIEPOKCHIaBOI0POIACTIOMOIIBIOANOKCHIaMapra
HIankaranassl. MoaenpanekTponnsepa. MoaeapineKTpOIM3HONBAHHBIATIONYYEHUS
aMOMUHUA. MOIENBKOJIOHHBICUHTE3aaMMHAKA.

JlaGopaTopHbIEONbITHI
PeakuusizamenieHussMeIMKeNne30MBpacTBOpeMeIHOTOKynopoca. Peakunu, uaymecoo
Pa30BaHUEMOCAKA,[A3aWIINBO/Ibl. 3aBUCUMOCTBCKOPOCTUB3AUMOIEH CTBUSICOISTHOMKN
CJIOTBICMETAJNIAMAOTUXTIPUPOJIBI.
3aBUCUMOCTHCKOPOCTUB3aNMO/ICCTBUSALIMHKACCOISTHOMKHCIIOTOMOTEEKOHIICHTPALIMKI

3aBucuMocThCKOpocTHB3anMoaeiicTBusiokcuiamenu(ll)ccepnoiikucioroiorremmepa
TYPBL.
IIpopunabHblennpogeccnoHaIbLHO3HAYMMBbIEdJIeMeHThIcoaepxkanus.l lonsaTreo0s
JIEKTPOJIN3€. DNEKTPOJIN3PACILIABOB. DJIEKTPOIUZPACTBOPOB. DIICKTPOIUTHUUECKOECTIONY
yeHneamomMuHus.l [paktnueckoenpumenenneanekTponnsa. [ anpBanonnactuka. [ ansB
anocterus.PapunupoBanuenseTHpixMeTaI0B. KaTtanus. [ oMOTreHHbIEUT€TEPOTeHHBIE
katanu3atophsl.lIpomoropsl. Katanutuueckuesapl. UHTHOUTOPHI.
IIponsBoicTBOAMMUAKA: CBIPBE,AlIAPATYPA, HAYYHBICTPUHIIUIIBI.

1.7. MeranibInHeMeTALIIbI
MeTtawibl.OcOOEHHOCTUCTPOSHUSIATOMOBUKPUCTAILTOB. DU3MUECKHECBOMCTBAMETAILT
oB.KnaccugukarusmMeTamioBnopa3InIHbIMIPU3HAKAM. X UMY ECKHECBOMCTBAMETAIIT
OB.JJIEKTPOXUMUYECKUUPSATHATIPSKEHUITMeTauioB. MeTtamiotepmus. O01muecrnocoObt
nonyueHusameraiuioB. [ lonsstueomeraypruu. [ lupomeramnyprus,
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TUAPOMETAILTYPTrUSIMIEKTpoMeTaLTY prusi. CriaBbIYepHBICUIIBETHBIE.
Hemeranabl.OcobenHoctucTpoeHusiaromoB. Hemetamb—
IIPOCTBIEBENIECTBA.3aBUCUMOCThCBOMCTBraI0OT€HOBOTUXIIOI0KEHUSABIEPHOINYECKOM
cucreme. OKHCIUTEbHBIENBOCCTAHOBUTEIIbHBIECBOMICTBAHEMETAINIOBB3aBUCUMOCTHO
THUXIIOJIOKEHUSABPSLYIIEKTPOOTPUIIATEIBHOCTH.

JdeMoHCcTpanuu

Komneknusimerauios.
B3aunMozeiicTBueMeTauioBCHEMeTAIIIaMU (5K elie3a, IMHKanaJTlOMUHHSICCEPOI, A TIOMUH
USACHOI0M,CYPbMBICXJIOPOM,TOPEHUEKETIE3ABXIIOPE).

["'openuemeramioB. ATIOMHUHOTEPMHUSL.

Konnexkuusnemerannon.l opennenemeraios(cepsl,pocdopa,yris). BeitecHennemen
€€aKTUBHBIXT'AJIOT€HOBU3PACTBOPOBUXCOJIEH00JIEEaKTUBHBIMUTAIIOT €HAMMU.
Mo1enbIpOMBIIIUIEHHONYCTaHOBKU IUIATPOU3BOACTBACEPHOUKUACIOTHL. MOIeTbIIEun 1
ns100xkuran3BecTHsIKA. KomeKuuunpoyKiuit
CHJIMKATHOMIIPOMBITIIICHHOCTH(CTeKIa, hapdopa,dhasHca, ieMeHTapa3 IMIHBIXMAPOK).

JlaGopaTopHbIEONBITHI

3aKanKanoTIyCK CTaJIu.
O3HaKOMJIEHHECOCTPYKTypamMuceporondenorouyrysa. Pacnosnasanuepypxenesa.
IIpakTnyeckne 3aHATHAOOIINE CBONCTBA METAJUIOBY

«XVMUYECKUE CBOMCTBA COCIMHEHUN JKEJIe3a U XPOMay
«ITonmyuenue,coOMpaHrenpaco3HaBaHUETa30B.»
«PemeHnesKkcrepuMeHTAIBHBIX3a1a4.»

KonTtpoJsbHas padora«MeTamibl 1 HEMETAIUIBD)
IpodunbHbieunpodecCHOHAIBHO 3HAYMMBbIEIJIEMEHTBICOACPKAHMA.
Koppo3usameTramnoB: XUMUYECKATUIIEKTPOXUMUYECKAs. 3aBUCUMOCTBCKOPOCTUKOPPO
3UHOTYCJIIOBUHOKpYXatotieicpenbl. Kinaccupukanmusakoppo3nuMe TasIOBIOPA3IAYHBI
Mipu3HakaM. CriocoObI3alIUTHIMETAIUIOBOTKOPPO3UH. I [pon3B0oACTBOUY T YHAU CTAIIH.
[TomyyennenemeTamuioB(ppaKkIImOHHONUTIEPET OHKOMKHIKOTOBO3 Ay XaUAJICKTPOIU30OMP
aCTBOPOBUJIMPACILIIABOBAJIEKTPOJIUTOB.
CuMKaTHAsIIPOMBIIIIEHHOCTh. [ [pON3BOICTBOCEPHOMKHCITIOTHI.

2. OprannyeckassXumust

2.1. OCHOBHBICTIOHSAITUAOPTAHNY€CKOH XUMMHH.
TeopusicTpoeHUAOPraHNYECKUXCOCTUHEHNH
IpeameroprannyeckouxuMum. [ [pupoaHbIe, HICKyCCTBEHHBIEUCUHTETUYECKUEOPTaH
nyeckuesenlecTBa. CpaBHEHNEOPTaHNYECKUXBELIECTBCHEOPraHNYECKUMU. BanneHTHOC
Tb. XUMUYECKOECTPOCHUEKAKIIOPSAOKCOEANHEHUAATOMOBBMOJIEKYJIBITIOBAJIEHTHOCTH.
TeopusicrpoeHusioprannyeckuxcoeuieHnuA.M.byTieposa. OCHOBHBIENIOJIOKEH
UATEOpUHXUMUYECKOrocTpoeHus. U3oMepusinnzomepbl. XUMUUYECKUEDOPMYITBIMMOIE
JINMOJIEKYJIBOPTraHUYECKOUXUMUU.
KaaccupuranusioprannyeckuxsenecTs.KiaccupukanusiBenecTBIOCTPOSHUIOYTIT
€pOAHOTrOCKeNeTanHATNYHIO()YHKIIMOHATBHBIXTpyTii. oMonoruuromonorus. Hauano
HomenknarypsllUPAC.

KnaccupurkanusapeakuuiiBOpraHu4ecCKOMXuMMH.
PeakunnnpucoennHeHUs(TUApUPOBaHUS, FaTOT€HUPOBAHUS, THAPOTraIOT€HUPOBAHMUS, T
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uapaTtanuu ). PeakunnoierieHusi(1eru IpupoBaHuUsL, IETUIPOTraJOTeHUPOBAHUS, IETH
npatanun).Peakiiunzamenienus. Peakiimuuzomepusaium.

JdeMoHCcTpanuu

MoaennMoneKyIroMoa0rOBUM30MEPOBOPTaHNYECKUX COEIUHEHHUI.
KauectBeHHOCOOHapYKEHUEYTIIEPOIa,BOI0POIA u 170:¢ pOJIb
BMOJIEKYJIAXOPTaHUYECKUX COEUHEHUN.

JIabopaTopHBIHONBIT

N3rotoBneHnEMOAETEUMOIIEKYIOPTaHUYECKUXBEIIECTB.
IIpopuniabHblennpogeccnoHaIbHO3HAYMMBbIEdJIeMeHThIcoaep:xaHus. I loHsaTreocy
octpareupearente.Peakiun

OKHCJIEHUSIMBOCCTAHOBIICHUSIOPTaHUYECKUXBelIecTB. CpaBHEHUEKIACCH(PUKAITUTUCOET
MHEHUNHKIIACCU(PUKAIUUPEAKIIMITBHEOPTraHUYECKOMMOPTraHUYECKOMXUMHUH.
2.2.YrieBoaopoaAbIMMXIIPUPOAHBICHCTOYHUKH

AJIKAHBI.
AJKaHBI:TOMOJIOTUYECKUUPS I, U30MEPUANHOMEHKIIATYPaaJIKaHOB. X NMHUYECKUECBOMC
TBaaJKaHOB(METaHa, TaHa):TOPEHHE,3aMEeIlIEHUE, pa3ioKkeHne, aeruapuposanue. I Ipum
CHEHHUEAIKAHOBHAOCHOBECBOMCTB.

AJIKeHbI. DTUIICH,ETOIOTYyYEeHHE( IETUIPUPOBAHUEM

3TaHa, AeTOIUMEPU3ALNEHTIONNITHIICHA). ] OMOJIOrMYeCKUI P, U30MEPHS, HOMEHKIIAT
ypaankeHOB. XMMUYECKHUECBONCTBAITUIICHA: TOPEHUE, KaUeCTBEHHbIEPEAKIINH(00€eCLIBE
YMBaHNEOPOMHONBOABIMPACTBOPAIEPMAHTaHATAKAINA ), TUIPATALUS, TOJIUMEPU3ALIHSL.
[IprMeHEHNEITUIIEHAHA0CHOBECBOMCTB.

JInenbl

uKay4yku.lloHATHEO INEHAXKAKYTIEBOAOPOAAXCABYMSAIBOMHBIMUCB3AMU. CoTpsike
HHBIEJIMEHBI. X UMUYECKUECBOMCTBAOyTaIueHA-
1,3un3onpena:odeclBeUMBaHUEOPOMHOMBOABIMIIONUMEpU3alUsiBKayuyyku. HaTypanbu
BIMACUHTETHYECKUEKAYUYKU. Pe3nna.

AJIKMHBI. AIIETUJIEH.

XHUMHUYECKHECBONCTBaAIlETHIICHA: TOPEHUE,00€CIIBEYUNBAaHUEOPOMHOMBOIBL, TIPHUCOESTU
HEHUUXJI0poBoAoponauruaparanus.l [pumMmeHeHneaneTniieHaHa0CHOBECBOMCTB. M exK
JIACCOBAsIM30MEPUSCATIKAINEHAMH.

Apenbl.benzon. XuMuyeckuecBoiicTBabeH30J1a: TOpeHNE, peakuu3aMenieHusi(raaore
HupoBaHue,HUTpoBanue).[Ipumenenneden3ona. Il pupoaAHbIENCTOYHNKUYTJIEBOAOPO
noB.IIpupoansliiras:cocra,mpumeHeHueBkauectBeTorimpa. Hegpre.CocraBunepepad
orkane(dtu.lleperonkanedtu.HeprenpoayKkrsi.

JlemoHCcTpanumn

['opeHnemeTana, TUIEHA, AIETUIICHA.

OTHollIeHHEeMeTaHa,3TUJIEHA, alleTHIIeHan0EeH30J1aKpacTBOpaMIiepMaHTr aHaTaKaIusIno
POMHOMBOJIE.

[Tony4yeHnesTHIIEHapEaKIMEN IeTUAPATALIMUATaHOIIA, A€ THIIEHA—
THJIPOTIN30MKapOUIaKaIbIIHsL. Pa3noxenue
Kay4dyKallpuHarpeBaHUH,UCTIBITAHUEITPOTYKTOBPA3JI0KEHHUS HaHENPEAEIBbHOCTD.
Konnexkuusobpaszuosuedtunnedrenpoaykro. Komnekunsa«KaMeHHBIYTOIBUIIPOTYK
LHUAKOKCOXUMHUYECKOTOMPOU3BOJICTBAY.

JlaGopaTopHbIEONBITHI
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O3HaKOMJICHHECKOJUIEKINEeH00pa3ioBHE(TUHUTTPOAYKTOBEeTIepepadoTku. O3HaAKOMIIE
HUECKOJUIEKIIMENKayYyKOBH 00pa3liaM U31eTuHn3pe3rHBbI.

KonTtpoJsabnas padora.
IMpodpuiabHbIlennpodeccHOHAIBbHO3HAYUMBIEIeMeHThIcoaep:xanus.[ IpasuinoB.B
.MapkoBnukoBa.Knaccuduxanusivnasnauenrekayuykon.KiiaccupukanusrnnaznaueH
uepe3nH. BynkaHu3anuskayyyka.
[Tony4yeHueaneTuieHANIMPOIN30MMETaHauKap O IHBIMCTIOCOO0M. Peakiiusnonumepus
aMUBUHUWIXJIOpHIA.eronpuMenenue. T pumepusanusane TniieHaBOeH301I1.
[TonsTeo63kcTpakuuu. BocctaHoBIeHHEHUTPOOCH301aBaHIIIMH. ] OMOJIOTHYECK Ui
psanapenoB. Tonyon. HurpoBanueToiryosa. OCHOBHbIEHAIPABICHUSIIPOMBIIILIEHHONTIE
pepaboTtkunpupoaaororasa.llonyTaeiiHe G TIHONTA3,eroNIepepadoTKa.
[IporueccrinmpoMbIIeHHOWTTEPEPAOOTKUHEPTH: KPEKUHT,pH(POPMUHT. OKTAHOBOCUHUCIT
00€H3MHOBUOKTaHOBOEUHNCIIOIN3EIbHOTOTOIINBA. KOKCOXMMHUYECKOETTPOU3BOACTBOU
€rOIPOTYKLIHS.

2.3. KucaopoacoaepxanmueopranuieckuecoeIMHeHUs1
Cnuptsl.IlonyyeHnesTanonabpoxeHUEMITIOKO3bIMT nApaTanueiyTuiaeHa.  uapokcu
JpHasTpynnakakyHkuuoHanpHas. I lonaTHeonpeaebHbIX0AHOATOMHBIXCITUPTAX. XU
MUYECKHUECBOMCTBAITaHOJIA: B3aUMOICHICTBIECHATPUEM,00pa30BaHUEIIPOCTHIXU
CJIOKHBIX3(DUPOB, OKUCICHHUE B aJIbJIECTHI.

IIpuMeHeHnesTaHOIaHa

OCHOBECBOMCTB. AJIKOT OJIM3M, ErOMOCIEACTBUA III0PTAHU3MAYEII0BEKAUTIPEAYTTPEKIE
HUE.

[ uuepuHKaKIpe1cTaBUTEIbMHOTOATOMHBIXCIUPTOB. KauecTBeHHAsIpeaK U IHAMHOT
oaroMHblecnupThl. I [puMeHeHuermnepuHa.

denou. PuznyeckuenXxuMnueckruecBoiicTBadeHona. B3auMHoeBIMsaHIEaTOMOBBMOJIE
KyJedeHo1a: B3auMOoAeICTBUECTUIPOKCUIOMHATpUsINA30THOMKUCI0TON. [ [priMenenue
(heHOJTaHa0OCHOBECBOMCTB.

Aasbaeruasbl.[lonsTueobanpaerniax. AnpaeruaHasrpynnakakpyHkimonaibHas. Dop
MaJIbJETHINErOCBOMCTBA: OKUCIEHUEBCOOTBETCTBYIOIIYFOKHCIIOTY,BOCCTAHOBIEHUEBC
00TBeTCTBYOIUMcIUPT. [ loydeHneans1eruJOBOKMCIEHUEMCOOTBETCTBYFOILIUX CITUP
toB.I[puMeHeHneopmManbIeru1aHa0CHOBEETOCBONCTB.
Kapo6onoBbiekucaorsl. [ lonstrueokapOoHoBbixkucioTax. KapOokcunpHasrpyrmnakak
¢byHKIMOHaNBHAs. ] OMOIOrHYeCKUMPAIpPEIeTbHBIX0AHOOCHOBHBIXKAPOOHOBBIXKHUCI
ot.IlonyueHnekapOOHOBBIXKUCIOTOKUCICHUEMAIIbIETUA0B. XUMUYECKUECBONCTBAYKC
YCHOMKHUCIIOTHI: 0011IMECBOMCTBACMUHEPAIbHBIMUKH CIIOTAMUU PEAKIUAITEPU(DUKATUU
JIprMeHEeHNEeyKCY CHOUKMCITIOTBIHAOCHOBECBOKCTB. BBICIINEKUPHBIEKUCIIOTHI.
Caoxnbiergpupbimkupbl. I lonyyennecnoxusixadupoBpeakuuensTepupukanmu. Cio
AKHBIEIPUPBIBIIPUPOIE, ux3HaueHue. I [puMeHeHneC10KHBIX3(DUPOBHAOCHOBECBOMCTB.
XKupsikakcnoxubieahupol. KinaccupukanuskupoB. XMMHUUECKUECBONCTBAXKUPOB: THIP
OJIM3UTUIPUPOBAHUEKUIKUXKUPOB.l [pUMEHEHNEKMPOBHAOCHOBE CBOIMCTB MBbLIIA.
YraeBoasl. YTIIeBOIbI " uxKinaccudukaiys: MoHocaxapuabl(TI0K03a,
bpyKTO3a),IMCaXapHIbI (caxapoza) UIIOJICaXapUabl (kpaxmanu
nesutoo03a). [ moko3a—aeniecTBOCABOMCTBEHHON D yHKITUEH—

aNbJAETUA0CIUPT. XUMHYECKUE

CBOMCTBArIIOKO3bI: OKHCIIEHUEBIIIIOKOHOBYIOKHUCIIOTY,BOCCTaHOBIEHUEBCOPOUT,CITHP
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ToBOEOpOkeHME. [ [pUMEHEHNETTIOKO3PIHAOCHOBECBOWCTB.
3Ha4YEeHUEYTIIEBOIOBBKUBOUIIPUPOACHKU3HIYENIOBEKA. [ [oHATHEOpEaKIUAXITOTUKOH /T
€HCALIMMUTUAPOIN3a HAIPUMEPEB3AaUMOITPEBPAILICHHN : TIIFOK03a, MOJIUCaXapu.l.
JdeMoHcTpanuu:

OxkucnenuecnupraBanbaerua. KauecTBeHHbIEpEAKIMMHAMHOTOATOMHBIECTIUPTHL. PacT
BOPUMOCTb(EHOJIaBBOICTIPHOOBIYHOWTEMITEpaTyperHarpeBanuu. KauectBeHHbIEpeak
IUUHAPEHOT.

PeakrusicepeOpssHOT03epKaIaaibIeTHAOBUTITIOK03bI. OKHUCTIEHNE
albAETUI0BUTIIIOKO3BIBKHUCIOTYcTIOMOIIbIoruApoKkcuiameiu( 1 1). KauecTBennasipeaxi
ussHakpaxmai. Komrekuss hpupHbIxMaces.

JlaGopaTopHbIeONbITHI
PactBopenuernuiepunaBpoienBzanmoeiicteuecruapokcuaommeau( ). Crolicrpayk
CYCHOMKHCIIOTHI,00IMECOCBOMCTBAMUMUHEPATBHBIXKUCIOT. JlOKa3aTeIbCTBOHEIPEIE
JBHOTOXapaKTEPAXKUAKOT0KHUpa. B3anMo 1eiCTBUETITIOKO3bIMCaXapO3bICTHAPOKCHIOM
meu(l1).KauecTBenHasipeakiusiHakpaxmat.

IIpakTuyeckne  3aHATHA:« XHUMHYECKHE CBOMCTBA KapOOHOBBIX KHCJIOT Ha
MIpUMEpPE YKCYCHOM KHUCIIOThI», «I eHeTnueckas CBsA3b MEXKIY OCHOBHBIMH KJIaCCAMU
OpTraHUYECKUX COCTHUHEHU»
IIpodpuiabHbIeNIPOPECCHOHAIBHO3HAYUMBbIECITIEMEHThICOAEPKAHUA. MEeTUITOBBIN
CIIUPTUETOUCIIOIH30BAHNEBKAYECTBEXUMHUECKOTOCBIPhA. T OKCHYHOCTEMETAHOIAUTIP
ABUJIATEXHUKUOE30MaCHOCTUIIPUPAOOTECHUM. DTUIICHTJIUKOJIbUeronpuMeHenue. Toke
WYHOCTBITUJICHTIMKOISUIIPAaBIIIATeXHUKUOe30nacHOCTUuIipupadborecHuM. [ lonyuenue
(heHOoNMan3npPoIyKTOBKOKCOXUMHUYECKOTONPON3BOACTBANN30EH301a.
[TonukonnencamusipopmanpaerugachenooMheHoa0hopManbACTHIHYIOCMOITY.
Aneranpnerun.llonsitueokeronaxnanpumepeanerona.l [puymeHeHrealle TOHaBTEXHUKE
UIIPOMBIIIICHHOCTH.
MHuoroo6pa3rexkapOooHOBBIXKUCIOT(IIIABEICBOMKUCIOTHIKAKABYX OCHOBHOM,aKPHUIIOBO
HWKHUCIOTBHIKAaKHETIPEACIbHOM,0€H30MHOMKHUCIIOTHIKAKAPOMATHICCKOMN ).
[Tnenkoobpasyromuemacia.3aMeHaXKUPOBBTEX HUKEHEMUIIIEBBIMChIpheM. CHHTe T4 eC
KHUEMOIOIIINECPEICTBA.

Mosio9HOKHUCTI0€0pOKEHUETITIOK03bI. KuciomMomouHbienpo1yKThl. CHII0COBAaHUEKOPM
oB.Hutposanuenenmntonossl.l lupokcunms.
2.4.A30Tcoaepxamueopranudeckuecoeanuenns.loiumepnol
AmvunblLIlonsTueo6amunax. AnudaruaeckueaMuHbl, UXKIACCUPUKAITMTUHOMEHKIIATY
pa.AHWIMHKaKopraHuueckoeocHoBanue. I lonyuenneannnmuansHutpoodensona.l lpume
HEHUEAHWIMHAHAO0CHOBECBOMCTB.

AMMHOKHUCJI0TBI. AMUHOKUCIIOThIKaKaM(poTepHbIe U (D YHKITMOHATBHBICOPTAHUYECKU
ecoeMHeHUs. XMMUYECKUECBOMCTBAAMUHOKHUCIIOT: B3aUMO,IeHCTBUECIIIETIOUaMU, KUCIT
OTaMUUJIPYTCAPYTroM(peakIusAnoIuKoH1eHcaun ). [ [ppyMeHeHneaMMHOKH CIIOTHAOCHO
BECBOWCTB.

Beaxu.llepBuunas,BTopuyHast, TPETHUHAACTPYKTYPHIOSITKOB. XUMUYECKUECBONCTBA0
€JIKOB:TOpEHNE, IeHATYpaIis, THAPOJIN3,[IBETHRIepeakInu. buonorndaeckued yHkunoe
JIKOB.

IMonumepsl. benkunnonucaxapuapIkakOUOMOINMEpPHI.
IiacTmaccel.llonydyennenonnmepoBpeakIueNIIOIMMEPU3ALMUUATIONUKOHICHCALIUH.
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TepMOIUIACTUYHBIEUTEPMOPEAKTUBHBIETIIIACTMACCHI.
Bogaoxkna,uxkinaccupuranus.llonydeHneBonokoH. OTACIbHBICIPEICTABUTETUXUMHU
YEeCKUXBOJIOKOH.
JdemoncTpanuu:B3anMoieicTBHeaMMAaKanaHUIIMHACCOJISTHOMKUACIOTOM. Peakinsian
WIMHACOPOMHOMBO0M. Jl0Ka3aTenbCcTROHATMYHA (D YHKITMOHATBHBIXTPYIIIBPACTBOPAX
aMHUHOKHCJIOT.PacTBOpeHHEenOCcaX1IeHUEOETIKOB.
[{BeTHBIEpeaKIMMOEIKOB. I OpEHUENTTHYBETONIEPAUTIICPCTIHOMHUTH.
JlaGopaTopHbieonbIThI: PacTBOpeHNE0ETKOBBBO/IE.
Obnapy>xeHneOeTKOBBMOIOKEUMSICHOMOYJIHOHE.
JlenatypanuspacTBopadeIKaKypruHOT OSUIIaCTUPTOM,PACTBOPAMUCOICUTKETBIXMETA
JUTOBUNPUHATPEBAHUMU.

IIpakTnyeckue
3aHATHUA: «PeleHnesKcrepuMeHTaIbHbIX3aJauHan ICHTU(PUKAITTIOOPTaHHYECKUXCOE
TUHEHUI. «Pacrnio3znaBanue IIJJACTMACC 51 BOJIOKOH.

«PeneHneskcnepuMeHTAIbHBIX3a/]ad HA  TJIUIEPUH,METaHallb, (PEHOJ, TJIOKO3Y,
0eoK»
I[popuiabublennpodeccnoHaTbHO3HAYMMbIEIJIEMEHTBICOAePKAHUA. AMUHOKAIID
oHoBaskucioTa. KanpoHKakIpe AcTaBUTENbIIOIUAMUTHBIXBOJIOKOH. MIcionp30Banmeru
JpOJIN3a OCIIKOB B
MPOMBITTUIEHHOCTU. DeH010(hopMalibIer U AHbICTIIIACTMACCHL. [ [pOMBIIIITIEHHOSTIPOU3BO
JICTBOXMMHUYECKHXBOJIOKOH.

JAu¢ppepeHUMPOBAHHBIH 324ET

6. TemaTrnueckuii miaH
[Ipupeanuzanuucoaep:xaHus1001eo0pa3oBaTENIbHONYY€OHON TN CIIMIUIMHBICK XUMUSI» B
npeaenaxocBoeHusIOIIOIICITIOna 0a3e0CHOBHOT000OUIETO
00pa30BaHUSICIIONYYEHUEMCPEIHEr0001Iero  o0pa3oBaHus (TITIKPC,IITICC3)
MaKcUMabHasyueOHasTHArPy3Ka00yJatonuX CsICOCTABIISIET:

no npodeccusim CIIO TexHudyeckoro npodusis mpodecCHoHaTbHOTO 00pa3oBaHUs —
171 4gac, u3 HUX ayauTopHas (oOs3aTesbHAs) HArpy3ka OOYYalOIIMXCs, BKIIIOYAS
nabopaTOpHBIE OMBITHI M TpakTU4YecKue 3aHsATus, — 114 yacoB; BHeayaUTOpHas
caMoCTosTeNIbHas paboTa CTy1IeHTOB —47 4acoB.

B ToM uncie

R
<
= B Tom unca
= = | E % 0 e
Ne SE.55 | & z g SAEE
Tema S2SSEd S |28 s|EREEEe
n/n SE°|IFEE ZF|EBFEEEE e
S = % = s &<
=" 5% |z |23 ifgs
E E, z < < : = é
BBenenue 2 2 2
OCHOBHBIC TOHSTHS M 3aKOHBI
1 6 4 6 5 1
XUMHHU
[leprnoanueckuii 3aK0H U
2 | Ilepuonuueckas cucTeMa 9 6 2 7 6 |1
XUMHYECKUX 3aemenToB 1. 1.
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MeHpeneeBa ¥ CTpOSHUE aTOMa

3 | Ctpoenue BemiecTBa 11 4 11 | 11
Bopga.PactBopsbl.

4 | DnexTponuTHYECKas 9 4 2 7 5| 2
JIUCCOLIAAIINAS
Knaccuduxarms

S | HEOPraHMYECKUX COEAUHEHUI U 19 4 2 17 | 14 | 3
HMX CBOMCTBA

6 | Xumudeckue peakiuu 8 7 8 8

7 | MeTamibl HeMeTaJUIbI 14 4 2 12 6 4 2
OcHOBHBIE [MOHATHSA

8 OpraHUYCCKON XUMHUU M TCOPHS 3 5 5 6
CTPOCHHUS OpraHUYECKUX
COeIUHCHUH

9 YraeBogopoasl M IPUPOIHBIC 12 4 12 11 1
MCTOYHUKHU

10 Kucnopoaconepxkariue 14 6 14 12 | 2
OPraHUYeCKHEe COSTUHCHUS
A3oTcoaepxaiue

11 | opraHUYEeCKHUE COCTMHCHHUS. 10 4 10 7 1 3
[Tomumepsbl

12 | 3auétHoe 3aHATHE 2 2
Hroro 171 47 10 114 | 93 | 16| 5

7.XapaKkTepuCTHKA OCHOBHBIX BU/I0B Y4€OHOM AeSITEJIbHOCTH CTYICHTOB

Conep:xanuneo0yue XapakTepucTMKa  OCHOBHBIX  BH/JOB  [IeAATEJIbHOCTH
HHSA CTYACHTOB (Ha YPOBHE Y4eOHBbIX JelCTBHIA)
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Baxxkueilmmunexumuu
eCKHEMMOHATHSA

YMeHue naBaTh OIPEIENIEHUE M ONEpPHPOBATH  CIEAYIOIIUMHY
XUMAYECKMMH TIOHSATHSIMH: BEIIECTBO, XUMUYECKUN 3JIEMEHT,
aTOM, MOJIEKYyJa, OTHOCUTENIbHbIE aTOMHAsi U MOJICKYJISApHas
MaccChl, HOH, QJJIOTPONHUS, H30TOMNbI, XUMHUYECKas CBS3b,
AIIEKTPOOTPHUIIATEIFHOCTD, BaJCHTHOCTh, CTENEHb OKHUCICHHUS,
MOJIb, MOJISIDHAsE Macca, MOJISIPHBIA 00BEM Tra3000pa3HBIX
BEIIECTB, BEIECTBA MOJEKYISIPHOTO U  HEMOJIEKYJSPHOTO
CTPOCHHUS, pPACTBOPBI, DJJEKTPOJIUT U HE  DIIEKTPOJIHT,
DIIEKTPOIUTHYECKAS JAMCCOIMAINS, OKHCIIUTEh u
BOCCTAHOBUTENIb, OKHCJIEHHE W BOCCTAHOBJIEHHE, TEIJIOBOM
ppdEeKT peakuu, CKOpPOCTb XUMHUECKOW peakluu, KaTalus,
XUMHUECKOE paBHOBECHE, yTJIEPOIHBIN CKeJIET,
(byHKIIMOHATIBHAS TPYIITIA, U30MEPHS, TOMOJIOTHSI.

OCHOBHBIC 3aKOHBI
XUMHUH

DOopMyIHpPOBaHUE 3aKOHOB COXPAaHEHUSI MacChl BEUIECTB WU
[IOCTOSIHCTBA COCTaBa  BEIIECTB. YCTAaHOBKAa IPUYHMHHO-
CJIIECICTBEHHOW CBSA3M MEXJY COAECPKAHWEM JTHX 33aKOHOB U
HalMCaHUEM XMMHMUYECKUX (POpPMYJ U ypaBHEHUH. Y CTaHOBKA
DBOJIIOLIMOHHOM CYIIHOCTH MEHJEJIEEBCKOM U COBPEMEHHOM
dbopmynupoBok nepuoauueckoro 3akona Jl. 1. Menpaeneena.

OO0BsicHeHUE buznYecKoro CMBbICJIA, CHUMBOJIUKHY]
MEepUOANYECKON TaOIuIbl XUMHUYEeCKuX odiementoB J[. .
MenneneeBa (HOMEpOB DJJeMEHTa, TMepuoAa, TPYMIb) U
YCTAaHOBKA NPUYHMHHO-CJIEICTBEHHONW CBSI3U MEXIY CTPOEHUEM
aTOMa M 3aKOHOMEPHOCTSMHM M3MEHEHUsI CBOWCTB 3JIEMEHTOB U
00pa30BaHHBIX MMM BEIIECTB B MEPUOJAX U TpyMNmax.
XapakTepuCcTUKA AIEMEHTOB MaJbIX U OOJBIIMX NEPHOJIOB 1O
ux noJsioxeHuto B [lepnognueckon cucreme 1. 1. Menaeneesa.

OcHOBHBIC TEOPUH
XUMHHI

YCcTaHOBKAa 3aBUCHMOCTH CBOMCTB XMMHYECKHX BEIIECTB OT
CTPOCHHSI aTOMOB 00PA3yIOIIUX UX XUMUYECKUX JIEMEHTOB.

XapakTepuCTUKa BAXHEUIINX THUIIOB XUMHUYECKUX CBS3EH.
OObsiCHEHHE 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M
ctpoeHusi. POPMYIMPOBKA OCHOBHBIX IIOJIOKEHUH TEOPUH
BIEKTPOJIMTUYECKON AUCCOUMALMHA U XAPAKTEPUCTUKA B CBETE
PTOW TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
coenuHeHU. DOpMYIUPOBKA OCHOBHBIX IIOJIOKEHUM TEOPUU
XAMUYECKOTO  CTPOCHUS  OPTaHUYECKUX  COCIAUHECHUU U
XapaKTEPUCTUKA B CBETE O3TOM TEOPUU CBOWCTB OCHOBHBIX

KJIACCOB OPraHUYCCKHUX COGI[HHGHHﬁ.
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Ba:xnelinmneBeliecTn
auMaTepuaJibl

XapakTepucTUKa COCTaBa, CTPOEHUS, CBOWCTB, MOJIYYCHHS U
npuMeHeHus: BaxkHeummx wetawioB (1A u A rpynm,
QIIOMUHUS, Kelie3a M HEKOTOPBIX J-3JIeMEHTOB) M HX|
COCIMHECHUMU.

XapakTepucTUKa COCTaBa, CTPOCHUS, CBOWCTB, TOJYyYCHUS U
npuMeHeHuss BaxkHeilmux HemetawioB  (VIHIA,VIIAVIA
TpyII, a Tak Xe a3ora u ¢ocdopa, yriepoga U KpPEMHUS,
BOJOPO/Ia) W UX COeAuHEHuH. XapakTepUCTHKa COCTaBa,
CTPOEHHUS, CBOMCTB, MOJYYCHHS M TNPUMEHEHHS BaKHEUINIUX
KJIACCOB YTJIEBOJAOPOJIOB (QJIKAaHOB, IMKJIOAJIKAHOB, AJIKEHOB,
QJIKWHOB, QpEHOB) U UX HanboJjiee 3HAUMMbIX

B HapoaHOX0341ICTBEHHOM IUIAHE MPEICTABUTENEH.
AHQJIOTMYHAsl XAPAKTEPUCTHUKA BAXHEHIIUX IPEICTaBUTENEH
NPYTUX KJIACCOB OPTaHWYECKWX COCJAMHCHHM: METaHoJa W
ATAHOJIa, CJIOXKHBIX J(UPOB, >KUPOB, MbUI, aJbJCTUIOB
(popManpaeruioB W amneTajdbAeru/ia), KETOHOB (aleToHa),
KapOOHOBBIX KHUCIIOT (YkcycHoM KHUCIIOTHI, TUIs
€CTECTBEHHOHAYYHOTO TMpoQuisi MpeAcTaBUTENCH  Ipyrux
KJIACCOB KHCJIOT), MOHOCaxapuaoB (TJIFOKO3bI), TUCAXapHUIOB
(caxapo3bl), MoJucaxapuioB (Kpaxmajia U  IIEJUIIOJIO03BI),
QHUJIMHA, AMHUHOKHCJIOT, OEJIKOB, HWCKYCCTBEHHBIX W
CUHTETUYECKUX BOJIOKOH, KAy4yKOB, IJIaCTMACC.

XUMHU4YeCKuia3
BLIKHCUMBOJINKA

M cnionp3oBanre B yueOHOM U ipodeccruoHaIbHOM
NEATENbHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIMKH.

Ha3paHne W3ydeHHBIX BEIIECTB MO TPUBHAIBHOM WIIH
MEXKIYHAPOJIHOW HOMEHKJIAType U OTPAXKEHUE COCTaBa 3THUX
COCAMHEHUN C MOMOIIBI0 XUMUYECKUX (POpMYII.

OTpaxxeHne XUMHUYECKUX IPOLECCOB C MOMOIIBIO ypaBHEHHU
XMMUYECKUX PEAKIUH.

XyuMH4YecKue
peakuuu

OObsacHeHne CYILLIHOCTH XUMHYECKUX IIPOLIECCOB.
Krnaccudukanus XUMHYECKUX peakuuid MO  pa3iHyYHbIM
pU3HAKAM: YHUCIYy M COCTaBy IMpPOAYKTOB H PEArcHTOB,
TersioBoMy  3(dekty, HampaBlieHHto, (daze, HaJIUUMIO
KATAJIN3aTOpa, W3MEHEHHMIO CTENEHEW OKHCIICHHS DJIEMEHTOB,
00pa3ymoIux BellecTBa. YCTaHOBKAa IPHU3HAKOB OOIIEro u
PA3IMYHOIO B THUIIOJIOTHM PEAKUUWA JJIsI HEOPTraHUYECKOU M
opranudeckoil xumuu. Knaccudukaiuys BEmecTB u mMpoIeccon
C TOYKH 3PEHUs OKHUCIEHUA-BOCCTaHOBJIEHUs. (CocTaBlieHHE

YPAaBHEHUU PEAKIMKA C IOMOIIBID METOAA DJIEKTPOHHOIO
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XumnveckasuHpo
pMmanus

OaJtaHca.

OOBsICHEHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIUU OT|
MMOJIOXKCHUSI ~ XMMHYECKOTO  PAaBHOBECHS  OT  PasiIMYHbBIX
(bakTOpoB.

[IpoBeneHNE  CaMOCTOSITEIBPHOTO  TMOWMCKA  XUMHYECKOH
nHDOpMAIIMM C WCIOJB30BAaHUEM PA3JIMYHBIX HCTOYHHKOB
(HAyIHO-TIOMYJIAPHBIX W3JaHUH, KOMITBIOTEPHBIX 0a3 JTaHHBIX,
pecypcoB HTepHETA).

M crionp30BaHe KOMITBIOTEPHBIX TEXHOJIOTHH JIJ11 00pabOTKH

U TIepeladyd XHMHUYECKOW MH(POPMAIIUH, U €€ TPEICTaBICHUS B
pa3IUYHBIX hopMax.

Pacuernl mo
XUMHYECKHUM
popmyaam

U YPaBHEHUSIM

YcTaHOBKAa ~ 3aBUCUMOCTH ~ MEXAY  KA4eCTBEHHOHM U
KOJMYECTBEHHOM CTOPOHAMH XUMHUYECKUX OOBEKTOB W
[TPOLIECCOB.
PemeHre pacueTHbBIX 3aJay IO XUMHUYECKUM (opmyiam U
YPaBHEHUSIM.

IIpodunbHoe u
npo¢ecCHOHAIBHO
3HAYHMOe
coJep:kaHue

OO0BsICHEHNE XUMUYECKHUX SBICHUM, TPOUCXOIAIINX B IPUPOJIC,
OBITY 1 Ha MMPOU3BOJICTBE.

OrnpeneneHre  BO3MOXXHOCTEH  MPOTEKAHUS  XUMHUUYECKHUX|
MPEBpAILCHUN B pa3TUYHBIX YCIOBUSX.

CoOmro/ieHre paBUJl SKOJIOTHYECKH TPAaMOTHOTO TOBEJICHUS B
OKpYXarouen cpee.

OlieHKa BIMSHUSL XMUMHUYECKOTO 3arpsi3HEHHUSI OKPY’Karolen
CpeJlbl Ha OpraHK3M YE€JI0OBEKA U IPYTUe KUBBIE OPTaHU3MBI.
CobnrofeHue mpaBuil 0€30MacCHOT0 OOpaIleHUus ¢ TOPIOYUMH U
TOKCUYHBIMH BEIIECTBAMHU, JJAOOPATOPHBIM 000PYIOBAHUEM.
[ToaroroBka pacTBOPOB 3aJaHHON KOHIIEHTpAIMU B OBITY U HA
MPOU3BO/JICTBE.

Kputnueckas OLICHKA JTIOCTOBEPHOCTH XUMHYECKOM
uH(pOpMaIMK, OCTYIAOIIEH U3 pa3HbIX HCTOUYHUKOB.

7.Tembl pedepaToB (10KJIAA0B), HHAMBUAYAJIBHBIX MIPOCKTOB
o buorexHosorust v renHast uH>xeHepusi — texnosorun XXI Beka.

o HaHOTEeXHOJIOrMs KaK MPUOPUTETHOE HAIIPABJICHUE PA3BUTHUS HAYKU U

npousBojcTBa B Poccuiickon denepannn.

o CoBpeMeHHBIEMETOIBI00E33apaKUBAHUSIBO/IBI.

o AIOTPONUSIMETAIIOB.
o JKusnb u gesarensHocTh JI. Y. Menaeneena.
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«Ilepuonmyeckomy 3akoHy Oy/yiiee He TPO3UT Pa3pyLICHHEM. . )
Cuntes 114-ro anementa — TpuyM@d poccuiickux hU3UKOB-SAEPIIUKOB.
N3oronkiBoi0poa.

Hcnonb3oBanre paMOaKTUBHBIX U30TOMOB B TEXHUUYECKHUX LETISX.
PeHTreHoBCKOE U3ITyYeHHE U €T0 UCTOJIb30BAHNE B TEXHUKE U MEIULIMHE.
[1ma3mMa — 4eTBEpTOECOCTOSHUEBEILIECTBA.

Amop¢HbIe BemecTBa B pUpoie, TEXHUKE, OBITY.

OxpaHa OKpy’KaroIlel cpeabl OT XUMHYECKOTO 3arpsi3HEHUS.
KonuyecTBeHHBIE XapaKTEPUCTUKU 3arpsi3HEHUS OKpYKalOEeh Cpeibl.
[TpuMeHeHne TBEpIOro U razoo0pasHoro okcuaa yriaepoaa (1V).
3amura 030HOBOTO PKpaHa OT XMMHYECKOTO 3arpsi3HEHUS.
['pyOoancniepcHbIe CHCTEMBI, X KIacCU(UKAIIHS U UCTIOJIb30BaHUE B
PO ECCUOHATIBHOM €SI TEIbHOCTH.

KocMmeTtnueckuerenmu.

[IprMeHeHne CyClieH3ui U YMYJICUM B CTPOUTEIBCTBE.

MuHepaibl U TOpHBIE TTOPOJIbI KAK OCHOBA JIUTOCHEPHI.

PacTtBOpBI BOKpYT Hac. THUIIBI pacCTBOPOB.

Bopna kak peareHT u cpefa Aisi XUMUYECKOT0 Mpolecca.

Kuznb u gedarensHocth C. Appenuyca.

Bxiaa oTe4ecTBEHHBIX YUEHBIX B pa3BUTHE TEOPUHU IIEKTPOIUTUUECKON
JTUCCOLIMAINH.

YcTpaHeHue )KeCTKOCTH BOJIbI Ha TPOMBIIIJICHHBIX TPEANPUITHSIX.
CepHas KHCIIOTa — «XJI€0 XUMUYECKON TTPOMBITINIEHHOCTHY.
Hcnonb30BaHre MUHEPAIBHBIX KUCIOT HA MPEANPUATHIX PA3JIMYHOTO
npodus.

OKcupl ¥ CONU KaK CTPOUTEIbHBIE MATEPUATIBI.

Ucrtopusrurca.

[ToBapeHHas COJIb KaK XUMUYECKOE ChIPhE.

MHoronakuii KapOoHaT KalblUs: B IPUPOE, B MPOMBIILIIEHHOCTH, B OBITY.

Peakumu ropeHus Ha MpOM3BOACTBE U B OBITY.
BupryansHOeMOaETMPOBAHUEXUMUYECKUXITPOLIECCOB.
DIIEKTPOIU3PACTBOPOBIIICKTPOIUTOB.
DIIEKTPOIU3PACIIIIABOBIICKTPOJIUTOB.

[TpakTHdeckoe MpuMEeHEHHUE AIEKTPOoIn3a: pahUHUPOBAHNUE,
raJlbBaHOIIACTHKA, TAIbBAHOCTETHS.

Hctopus monydeHus U NpoU3BOACTBA aTIOMUHUSL.
DAEKTPOIIUTUYECKOE TTOJIYICHUE U paUHUPOBAHNE METH.
Kuznp u gesrensHOCTh 1. JI9BH.

PoJib MeTa10B B ICTOPUH YEJIOBEUECKOW IUBWIIM3AUN. VIcTopus
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OTEUYECTBEHHOW YepHOUl MeTautypruu. COBpeMEHHOE METaLTypru4ecKoe
MIPOU3BOJICTBO.
o Hcropust oTeuecTBEHHON 1IBETHOM MeTauTypruu. Posib METAIJIOB U CIJIAaBOB B
HAyYHO-TEXHUYECKOM IPOTrpecce.
» Koppo3ust MeTamioB u criocoObl 3alIUThI OT KOPPO3UHU.
o HuepTHBIENINOIArOpOIHBICTA3HI.
o Poxnmarommeconn — rajaoreHsl.
o HcTopusamBeIcKOMCINYKH.
o Ucropusi BOSBHUKHOBEHUS U PA3BUTHS OPTaHUUYECKOU XUMUHU.
o JXussb u gesrenbHOCTh A. M. byTieposa.
o Butanusm u erokpax.
o PoJib OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTUH MUPOBOM
OPraHUYECKON XUMUH.
o CoBpeMeHHBIC MPE/ICTABICHUS O TEOPUH XUMUYECKOTO CTPOCHUSI.
o JKOJIOTMYECKHE ACTIEKThI UCIOIB30BaHUS YIJIEBOJOPOIHOTO CHIPhSI.
o DKOHOMMYECKHE ACTIEKTHI MEKIYHAPOIHOTO COTPYAHUYECTBA 10
WCIIOJIb30BaHUIO YTIIEBOJOPOIHOTO CHIPHSI.
o Hcropust oTKpbITHS U pa3pabOTKU ra30BbIX U HEPTSIHBIX MECTOPOKICHHI B
Poccuiickon @enepanum.
o XuMusl yrieBOJOPOIHOTO ChIPhs U MOsl Oyay1ias mpodeccus.
o YTIJ€BOJOPOIHOE TOILUIMBO, €r0 BUAbI U HA3HAUEHUE.
o CHUHTETHMYECKUE KaydyKHu: UCTOPHS, MHOTOOOpa3ue U MEPCIEKTUBBI.
o Pe3nHoTEeXHNYECKOE MPOU3BOJICTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM
nporpecce.
o (CBapouyHOE TPOU3BOJCTBO U POJIb XUMHUH YTIEBOJOPOJIOB B HEM.
o HedTh u ee TpancrnopTupoBKa Kak OCHOBA B3aUMOBBITOJTHOTO
MEKTyHApPOIHOTO COTPYAHUYECTBA.
8.YueOHO-MeTOAMYECKOE M MAaTePHUAJIBHO-TEXHHUYECKOE 00eceYeHue
NMPorpaMMblI
OcBoeHnune nporpaMmbl y4eOHOW JUCIUTUIMHBI «XUMUS» MPEoiaracT HaIuIue B
npodeccruoHanbHOM oOpa3oBaTenbHOI OpraHu3aluy, pean3yroen
o0pa3oBaTeNnbHyI0 MPOrPaMMy CpEIHEro oO0Iero oOpa3oBaHUS B IpeAeiiax
ocsoerusi OITOIICIIO na 6a3e ocHOBHOTO 00111eT0 00pa30oBaHusl, KAOMHETa XUMUH
¢ naboparopueid u J1abOpPaHTCKOM KOMHATOM, B KOTOPOM HMEETCS BO3MOXKHOCTH
obecrneynTh CBOOOJHBIA JOCTyn B MHTEpHET BO BpeMs y4eOHOrO 3aHSTHS U B
nepuo/ BHE yUeOHOU JeATeIbHOCTH 00yJaroIuXCsl.
[Tomemienne KaOuHeTa YAOBJIETBOPSIET TpeOOBaHUSIM CaHUTAPHO-
AMUJEMHOJIOTHYECKUX mnpaBuidl u  HopmaTuBoB (CanlluH2.4.2Nel178-02) wu
OCHAIIIEHO THUMOBBIM OOOPYIOBaHHUEM, YKa3aHHBIM B HACTOAIIUX TPEOOBAHUSX, B
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TOM YHUCJIE CIEUUAIM3UPOBAHHOM yueOHON MeOenbl0 M CpeacTBaMu OOydeHus,
JOCTAaTOYHBIMU  JUISI  BBIIIOJIHEHHS TpeOOBaHUM K  YPOBHIO  IOJATOTOBKHU
00yJaroImmxcs.
B kabunere ecTb MyJIbTUMEIUIHOE OOOpPYAOBaHHE, U TOCPEICTBOM KOTOPOTO
YYaCTHUKH 00pa3oBaTEIBLHOIO IMpoIecca MOTYT MPOCMATPUBATh BU3YAIbHYIO
nH(}OpMAITHIO 110 XUMHH, CO3/1aBaTh MPE3CHTAINH, BUICOMATePUAIIBI U T.1I.
B coctaB yueOHO-METOAMYECKOTO M MAaTEePHATHHO-TEXHUYECKOTO OCHAIICHUS
KaOWHETa XUMUU BXOJIAT:

o MHOro(yHKIIMOHAIbHBIHKOMILIEKCIIPETIOAaBaTEs;

» Harypanbnbie 00beKTHI, MOJIENH, TPUOOPHI M HAOOPHI ISl TOCTAHOBKH

JEMOHCTPALIMOHHOTO U YYEHUUYECKOTO AKCTIEPUMEHTA;

o [leuaTHble M 3KpPaHHO-3BYKOBBIC CPEACTBA OOYICHHS,;

o CpencTBaHOBBIXMH(OPMAILIMOHHBIXTEXHOJIOTUH;

o PeakTuBbI;

o Ilepeunu OCHOBHOM U JOMOJIHUTEIBHON yueOHOM TUTEpaTyphi;

« BcnomoratenbHO€000py10BAHUEUUHCTPYKIIUH;

o bubmmoteunsiiigon.
B OubnuoteuHslii QOHI BXOIAT YYEOHUKH M y4€OHO-METOJUYECKHE KOMILJIEKTHI
(YMK), pexkoMmeHaOBaHHbIE WIM JONYIICHHBIE ISt WCIIOJIb30BAHUS B
PO eCCUOHATIBHBIX 00pa3oBaTEIbHBIX OpraHu3aINsIX, peaNM3yIONINX
o0pa3oBaTeNbHYyI0 MPOTpaMMy CPEIHETO OOIIEro 00pa3oBaHus B Mpejeraax OCBOCHUS
OIIOIICTIO na 6a3e 0CHOBHOTO O0IIIETO 0Opa30BaHUS.
bubmoreunbiii  GpoHx MoOKeT OBITH JOTOJHEH XHMHYECKOW SHIMKIIOTCIUCH,
CIIPaBOYHUKAMU, KHUTAMU JJI YTEHUS TIO XUMUHU.
B mpormecce ocBoeHuss mporpaMmbl YYeOHOW IUCHUTIIUHBI «XHMHS» CTYICHTHI
JOJDKHBI UMETh BO3MOKHOCTH JIOCTyNa K JJICKTPOHHBIM YYCOHBIM Marepuajgam IIo
XUMUHU, HWMCIONIMMCS B CBOOOJHOM JoOCTyre B ceTH MHTepHeT (IeKTPOHHBIM
KHUTaM, IpakTUKyMaM, Tectam, matepuainam EI'D u ap.).

(ITucemo MunmcTepcTBa 00pazoBanus u Hayku PDot124.11.2011NeM/-1552/03
«O0 ocHarnieHnH 1 00111e00pa30BaTEIbHBIX YUPEKICHUN YIEOHBIM U yu4eOHO-
1a60paTOPHBIM 000PYAOBAHUEM. )

Pexomenayemast Jiureparypa
JJis cTtyieHToB

Tabpuensan O. C., Ocmpoymos U. I'. Xumus nist mpodeccuil U CieHaIbHOCTEH
TEXHUYECKOTO Tpoduiiss: y4eOHHUK I CTyA. YUPEeKIECHUH  cpem.npod.
obpazoBanus. — M., 2014.

T'abpuenan O. C., Ocmpoymos H. I'., Ocmpoymosa E. E. u op. Xumus njus
npodeccuii U crnenualIbHOCTEH €CTECTBEHHO-HAYYHOrO MpoQuiis: y4eOHUK IS
CTYy. YUpexaeHui cpea.npod. oopazosanus. — M., 2014.
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Tabpuensan O. C., Ocmpoymos U. I'. Xumus nis npodeccrii U CIeruaIbHOCTEH
COLIMAIBHO-DPKOHOMHYECKOTO M TYMaHUTApHOrO Mpoduiei: y4eOHUK s CTYA.
yapexJeHu cpea.npod. oopasosanus. — M., 2014,

Tabpuensn O. C., Ocmpoymos HU. I, Cnaokos C. A., dopogheesa H. M.
[TpakTukym: ydel.mocobue s CTyaA. YUpekaeHud cper. mpod. odpa3zoBaHus. —
M., 2014.

T'abpuenan O. C., Ocmpoymos U. I'., Craokos C. A. Xumusi: mnocooue st
moarotoBkn k EID: yueb.mocobuwe s CTyA. YUpeKIASHUU cpea. mpod.
obpazoBanus. — M., 2014.

Tabpuensn O. C., Jloicosa I. I'. Xumus. TecTbl, 3amauu U yHopakKHEHUS:
y4ae0.1mocodue s CTyI. yIpexkIeHui cpen. mpod. odpazoanus. — M., 2014.

Epoxun 10. M., Kosanesa U. b. Xumusa ans npodeccuil U crennaibHOCTen
TEXHUYECKOTO M E€CTECTBEHHO-HAYYHOTo Mpoduiieil: y4eOHHK Uil  CTY/.
yupexaeHui cpen.npod. oopasoanus. — M., 2014.

Epoxun 1O. M. Xumus: 3amaud W yopaxHeHus: ydeO.mocoOue s CTYA.
yupexaeHuit cpen. npod. oopazosanus. — M., 2014.

Epoxun FO. M. COOpHUK TECTOBBIX 33JJaHUM 110 XUMHUU: y4yeb.mocodue ajs CTy.
yupexaeHuit cpen. npod. oopazosanus. — M., 2014.

Epoxun FO. M., Kosanesa M. 5. Xumus nns npodeccuil U crenraibHOCTEeH
TEXHUYECKOT0 MpO(uiid. DNEKTPOHHBIN y4eOHO-METOIUYECKU KOMIUIEKC. — M.,
2014.

Cnaokos C. A., Ocmpoymos U. I'., I'abpuenan O. C., Jlykvanosa H. H. Xumus
Uit TpopecCUil M CIENUAIbHOCTEH TEXHUYECKOTO Mpoduis. DJIEKTPOHHOE
OpUJIo)KeHUE (NMEKTPOHHOE YueOHOE M3/aHue) JUIsl CTY. YUPEXKACHUN Cpel.npod.
obpazoBanus. — M., 2014.

st npennogaBartesist

®enepanbHbIii 3akoH 0T 29.11.2012Ne273-03 «O6 ob6pazoBanun B Poccutickoi
Oenepanuny. [Ipukaz MunucrepcTa oopazoBanus u Hayku PO ot
17.05.2012Ne413 «O6 yTBepx’ACHUH (eaepaTbHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa CPEAHETO (TTOTHOT0) 00IIEeT0 0OPa30BAHUSY.
[Ipukaz MunucrepctBa obpazoBanuss u Hayku PD ot 29.12.2014Nel645 «O
BHeceHun u3MeHeHud B Ilpuka3 MunucrepctBa oOpa3oBaHusi U Hayku Pdor
17.05.2012Ne413  “O6  yTBepkaeHUM  (GeaepalibHOrO0  TOCYAapCTBEHHOTO
00pa3oBaTEIBLHOIO CTaHAApTa CPeHEro (MOTHOTO) 0011IeT0 00pa3oBaHus ».
[Tucemo JlemaprameHTa rocy1apcTBEHHOM MOJMTUKH B chepe TMOATOTOBKH pabodmx
kanpoB u JIIIOMuno6puayku Poccun ot 17.03.2015Ne 06-259 «Pexkomennanuu mo
OpraHu3alMMd TIOJYYEeHHsI CpPeIHEro 001ero oOpa3oBaHMs B TpeleaX OCBOCHHUS
00pa3oBaTeIbHBIX MMPOrPAMM CPEIHETO IPOoQeCcCHOHATBLHOI0 00pa3oBaHus Ha 0a3e
OCHOBHOro 001mero o0pa3oBaHusi ¢ ydyeToM TpeOoBaHuUl  (penepanbHbIX
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rOCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB W TOJydaeMon mpodeccun wuim
CHEHUATbHOCTH CPEAHETO MPO(dEeCCUOHATBEHOTO 00Pa30BaAHUSY.

INabpuensn O.C., JIvicoBa I'. I Xumus: KkHUra A5 OpenojaBarens: yuel. -
MeToJ. mocodue. — M., 2012.

IMa6puensa O.C. u np. Xumus 1is mpodeccuii U CrenuaibHOCTeH TEXHUYECKOTO
npoduss (3JEKTPOHHOE MPHUIIOKEHHUE).

HHTEPHET-PeCypPChl

www.pvg.mk.ru(omummuaza «I[Tokopu BopoObeBbI TOPBI»).

www.hemi.wallst.ru(O6pa3zoBaTeabHbII CANT IS MIKOJIBHUKOB
«Xumusy).www.alhimikov.net (O6pa3oBaTenbHbBIN CaUT IS
IITKOJILHUKOB).

WWWw.chem.msu.su(DekTpoHHas OUOIHOTEKA 110 XUMHH).

WWW.enauki.ru(MHTepHeT-u31aHue i yuuTeneil «k EcrecTBeHHbIC
HayKu»).WWW.1september.ru (metoanueckas rasera «IlepBoe
CEHTSIOps» ). WWW.hvsh.ru (kypHaT « XM B IIKOJIE) ).

WWW.hIi].ru (KypHaI « XuMUS | KH3HBY ).

www.chemistry-chemists.com (37eKTpOHHBIH KYpHaT « XUMHUKH U XUMUSD»).
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