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1.I1ogcHUTEBLHAA 3aNIUCKA

O6meoOpa3oBaTenbHas yueOHast mucuumuimaa  OY.10  «Xumus»
npeaHazHaueHa st u3ydeHus xumMun B OI'BIIOY «byiickuil TeXHUKYM
JKEJIEe3HOJIOPOKHOTO TpaHcmopta KocTpoMckoil oOnactu» (dajiee TEXHUKYM),
peayM3yronieM 00pa3oBaTEIbHYI0 NPOrpaMMy CpeIHEro oOIero ooOpa3oBaHUS B
mpenesax OCBOEHUS OCHOBHOW MPOo(ecCHOHATbHON 00pa3oBaTEIbHOM MPOrpaMMBbl
CIIO (OIIOIT CIIO) na 6a3e OCHOBHOrO OOIIEro OOpa3oBaHUS TPH MOATOTOBKE
KBJIM(DUIIMPOBAHHBIX PAOOUYUX U CITYKAILUX.

Conepxxanue nporpammbl OYV/I.10 «XumMusi» HampaBi€HO Ha TOCTUKECHHE
CHEAYIOUINX IeJIeH:

1. dbopMupoBaHue y 00y4arOIMXCsd YMEHHUS OLIEHUBATh 3HAYMMOCTh
XUMHUYECKOr0 3HAHUS JUIsl KaXKA0r0 YEI0BEKa;
2. (GopmupoBaHue y OOy4YaIOIIMXCS LIEJIOCTHOIO MPECTABIECHUS O

MUpPE M POJUM XUMHUU B CO3JAHUM COBPEMEHHOH €CTECTBEHHOHAYYHOMN
KAPTUHBI MUpa; YMEHUS OOBSCHATH OOBEKTBI M IPOLIECCHl OKPYXKarolen
JICUCTBUTEIIBHOCTH:  IIPUPOJHOM, COLMAIBHOW, KYJIbTYPHOU, TEXHUYECKOU
Cpebl, — MCHOJb3YS AJI1 3TOr0 XUMHYECKUE 3HAHMUS;

3. pazBuTHEe y OOydYarouuxcs YMEHUM pa3iuyaTb (akTel U
OLICHKH, CpaBHHUBATh OLCEHOYHBIE  BBIBOABL, BHUJETbh HX CBSI3b C
KPDUTEpUSAMHU OLICHOK W CBSI3b KPUTEPUEB C ONPEIECIICHHOW CHCTEMOM
LHEHHOCTEH, POpMYIHpOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3HUILINIO;

4, pruoOpeTeHNe 00 yJaroIMMHCs ONbITA  PA3HOOOPA3HOM
NeSATEeNbHOCTH, TO3HAHUSA U CaMOIO3HAHUS; KIIIOUYEBBIX HABBIKOB, MMEIOIIHMX
YHUBEPCAIbHOE 3HAYEHHE [JISl PA3JIMYHBIX BHUJOB JESITEIHHOCTH (HABBIKOB
pemieHusi TpoOiieM, TPUHITHS PEUICHUH, TMOWCKa, aHalu3a W 00paboTKH
uHpopMany,  KOMMYHHUKAaTHBHBIX  HAaBBIKOB, HABBIKOB  H3MEPEHUH,
COTPYIHUYECTBA, 0e301acHoro oOparieHus C
BELIECTBAMU B IMOBCEIHEBHOM KU3HN).

B paGouyio mporpammy — BKJIIOYEHO  COAEp)KaHWE, HANpaBICHHOE  Ha
dopMupoBaHue y CTYIEHTOB KOMIIETEHIIMM, HEOOXOAMMBIX ISl KaueCTBEHHOTO
ocoeHus: OIIOIT CIIO na 6a3e OCHOBHOro 00IIEro oOpa3oBaHUs C MOJY4YCHUEM
cpenHero oOmero oOpa30BaHUs; MPOTPaMMBbl TMOATOTOBKU KBATU(PHUIIMPOBAHHBIX
pabouux u cinyxamux (I[TITKPC).

1.1.00mas xapakTepucTUKa Y4eOHOIl JTUCHMILTUHBI « X UMUD»

XUMHST — 3TO HayKa O BEIIECTBAX, UX COCTaBE€ U CTPOCHUHU, CBOWMCTBAX WU
[IPEBPALLCHUAX, 3HAYCHUH XUMHUYECKUX BEIIECTB, MAaTE€pUAIOB U MPOLECCOB B
MPAKTUYECKOMN JEATEIIbHOCTH YETIOBEKA.

Conepkanue obmeoopazoBarenbHoi yaeoHoW nuctumanabl OY /[, 10 «Xumus»
HaIpaBJICHO HAa YCBOCHUE OOYYAIOIIMMUCS OCHOBHBIX MOHSTHH, 3aKOHOB U TEOPUH
XUMUH; OBJAJCHUE YMEHUSAMHU HaO0AaTh XUMHYECKUE SIBJICHUS, MPOBOIUTH
XUMUYECKAN IKCTIEPUMEHT, MPOU3BOAUTh PACUETHl HA OCHOBE XUMUUYECKHX (Popmy
BEIIECTB U YPABHEHU XUMHUYECKUX PEAKIUM.



B nporecce nzydeHuss XuMuu y 0O0yJaromMXcsl pa3BUBAIOTCS MTO3HABATEIIbHbIC
MHTEPEChl U HHTEIJIEKTyaJbHBIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIBHOM
IpUOOPETEeHNH 3HAHUI MO XMMHUU B COOTBETCTBUU C BO3HHMKAIOIIMMH KU3HECHHBIMU
npobjieMaMu, BOCIUTBHIBACTCS OEpPEeKHOE OTHOILIEHUSI K MPUPOAE, IMOHUMaHHE
3I0pOBOTr0 00paza KU3HU, HEOOXOJUMOCTU MPEAYNPEXKACHUS SIBICHUNM, HAHOCAIIUX
Bpell 3J0POBBI0 U OKpyxXaromien cpene. OHM OCBAMBAIOT MPHUEMBI TPaAaMOTHOTIO,
0e30macHOro0 UCMOIb30BaHUSI XUMHUYECKUX BEIIECTB U MaTepHasioB, IPUMEHSIEMBIX B
OBITY, CEJIbCKOM XO35ICTBE U HA MTPOU3BOJICTBE.

[Ipn  cTpyKTypupOBaHUM COAEp>KaHMUS  00IIe0Opa3oBaTeibHOW  ydyeOHOU
JUCHUIUIMHBL JUIsl TEXHUKyMa,  YYUTHIBaJach  OOBEKTHUBHAs  PeajbHOCTh —
HEOONBIIONW O00BEM UYacoB, OTMYIICHHBIX Ha HW3YYCHHE XUMHUU M CTPEMIICHUE
MaKCHUMaJIbHO COOTBETCTBOBAaTh WJAESIM  pa3BuBaromiero ooOydenus. llostomy
TEOPETUYECKHE  BOMPOCHl ~ MAaKCUMAJIbHO CMEIIEHbl K  Hadaly  HM3y4yeHHUs
JUCHUIUIMHBL, C  TeM, 4YTOObl  Mmocjeayrolmuid  (akTUYeCKuid Marepual
paccMaTpHUBaJICsl HA OCHOBE U3YYEHHBIX TEOPHUI.

Peanuzanust JenyKTMBHOTO TMOAXOJAa K H3YYEHUIO XUMHUHU CIIOCOOCTBYET
Pa3BUTHUIO TaKUX JIOTUYECKUX ONEpaluil MBIIUICHUS, KaK aHalu3 W CUHTE3,
0000IIeHNe W KOHKpETH3allus, CpPaBHEHHE W aHAJOTHUs, CHUCTeMaTh3alus W
KJ1accupukarus u ap.

Mzyuenne puciumiabl OY .10 «Xumus» B TEXHUKYME, HMEET  CBOHU
OCOOCHHOCTHM B 3aBHCHMOCTU OT NMpoduis NpodhecCHOHATbHOr0 00pa3oBaHusi. JTO
BBIpA)XXAETCAd B COACpXKAHUM OOY4YEHHs, KOJUYECTBE 4YacoB, BBIJCIAEMBIX Ha
U3YYEHUE OTHEIbHBIX TEM IMPOrpaMMBbl, ITyOMHE MX OCBOCHMS OOY4YaIOUIUMUCS B
od0beMe W XapakTepe  MpaKTUYECKUX  3aHATHH, BUIAX BHEAYAUTOPHOMN
CaMOCTOSATEIIbHON PabOThI CTYJICHTOB.

[Tpu OCBOCHUU npodpeccun  43.01.09 «IloBap, xkoHIUTEP»
€CTECTBEHHOHAYYHOro  Ipoduiis npohecCHOHaTBbHOTO  00pa30BaHUS  XUMUS
u3ydaercs 6osee yriayoseHo kKak npoduiabHas ydeOHasi IUCHUIUIMHA.

Cneunduka uzydenuss xumuu npu osnageHuu npodeccun 43.01.09 «Ilosap,
KOHTUTEP» oTpakeHa B Kaxaoh Tteme pasnena «CopepxaHue yueOHOU
TUCHUIUTMHBDY B pyopuke «IIpodunbHbie 1 mpodeccrnoHanbHO 3HAYNUMbIE 3JIEMEHTHI
COJIEP)KaHUS». ITOT KOMIIOHEHT  peaju3yeTcs npu WHIUBUTyJIbHON
CaMOCTOSITEIbHOM ~ paboTe  oOydarommxcs (HamucaHuud pedeparoB, MOATOTOBKE
COOOIIIEHUI, 3alUTe TPOEKTOB), B TMpoIrecce YYeOHOH  MEATeTbHOCTH  TOJ
PYKOBOJICTBOM  MpernojaBaTesis  (BBITOIHEHUM XMMHUYECKOr0 3IKCIIEpUMEHTa —
7a00paTOPHBIX  OMBITOB W MPAKTUYECKUX  pabOT, pEIIeHWH  MPaKTUKO-
OPHEHTUPOBAHHBIX PACUETHBIX 337a4 U T. II.).

B npomecce wu3ydyeHusT XUMUU TEOPETHUYECKHE CBEACHUS JOIMOJHAIOTCA
JIEMOHCTPALMsAMH, JTaOOPATOPHBIMU OMBITAMH M TMPAKTUYECKUMH  3aHSITHSIMHU.
3HAUUTENbHOE MECTO OTBOJAMUTCA XHUMHYECKOMY 3KcrepuMeHTy. OH OTKphIBAaeT
BO3MOKHOCTh (DOPMUPOBATH y O0YYAIOUIUXCS CHEIHAIbHbIE MPEAMETHBIE YMEHHUS:
paboTath C BEMIECTBAMHU, BBIMOIHATH MPOCTHIE XUMUYECKUE OIBITHI, YYHUTh
0e30macHOMY M SKOJOTMYECKH TI'PaMOTHOMY OOpaIleHHIO0 C BELIECTBaMH,
MaTepuaniaMy U MpoIeccaMu B ObITY U Ha MPOU3BO/ICTBE.



JIns  opraHu3alnuy BHEAyJUTOPHOM CaMOCTOATENIbHOW pabOThl CTYJEHTOB,
opnageBaromux mnpodeccueit  43.01.09 «IloBap, KOHAMTEpP», TIPEACTABIICH
IPUMEPHBIN NIepeueHb pedepaToB (JOKIAI0B), MHANBUIYATbHBIX IPOEKTOB.

B npomnecce nzydenuss pucturmiauabl OV /.10 «Xumus» BaxkHO (GopMUpOBATH
MH(OPMAIIMOHHYIO KOMIIETEHTHOCTh OOydaromuxcsi. lloaTomy mnpu opraHuzanuu
CaMOCTOSITEJIbHOM pabOThl HEOOXOAMMO AaKLUEHTUPOBAaTh BHUMAHHE O0Yy4arOUIUXCs
Ha Tioucke uHGOpMalMK B CpeACTBaX MaccMenua, WuTepHere, yueOHOM U
CHEeHUAIbHON JuTeparype c COOTBETCTBYIOIIUM oopmieHrnem 17}
MPEJICTABIICHUEM PE3YIIbTATOB.

Nzydenue obmeobpazoBarenbHon ydebHor muctumuiiabl OY .10 «Xumwusi»
3aBeplIaeTcsl MOJBEJACHHMEM  MTOoroB B (¢opMe  SK3aMeHa B  paMKax
MIPOMEKYTOYHOM aTrrectaunu CcTyneHToB B mpouecce ocBoeHus OIIOII CIIO c¢
NOJy4eHUEeM  CpeAHero  oOmero  oOpa3oBaHUSA;  MPOrPaMMbl  MOJATOTOBKHU
kBaTMUIMpoBaHHBIX pabounx u ciayxkamux (IITIKPC.)

1.2.MecTo y4eOHOli IUCUUILIMHBI B Y4eOHOM IJIaHe

VYueOnas nucrumummaa OY/.10 «Xumus» sBisieTcss yueOHbIM MPEAMETOM II0
BBIOOpY U3 00s13aTesibHOM mpeaMeTHo obnactu «EcrectBenHble Hayku»y DI'OC
CpelHero oOIiero oopa3zoBaHMS.

B texmukyme yueOHas gumcnmmumaa @ OY].10 «Xwmms» wu3ydaercs B
obmeobpazoBarenbHoM Iukie ydeOHoro OIIOII CIIO Ha 6aze OCHOBHOTO
obmiero obpa3oBaHus ¢ mojiyueHueM cpeaHero odmero oopazopanus (ITIIKPC).

B yuebnpix mmanax [MIIKPC mecto ydeOnoii aucummiuabl OY .10 «Xumus»
— B cocTaBe o00me0o0pa3oBaTeNbHbIX YYEOHBIX JUCIUIUIMH TI0  BBIOODY,
dbopMupyeMBbIX U3 00s13aTeNbHBIX peaMeTHbIX obnacteit ®I'OC cpennero o61Iero
obpazoBanus, s npodeccun 43.01.09 «IloBap, koHAUTEpP» KakK NpoduiIbHAsA
ydeOHast UCIUTUINHA TTPO(EeCCHOHATBHOTO 00Pa30BaHUS.

1.3.Pe3yabTaThbl 0CBOEHHSI Y4€OHOM TUCIUILIMHBI

OcBoeHnue coZIep)KaHMs yueOHOM aucrumiiael - OVJIL10  «Xumusy,
o0ecreunBaeT OCTIKEHUE CTYACHTaMU CIICIYIONINX Pe3yJIbTaTOB:

JUYHOCMHDBIX:

- YYBCTBO TOPJOCTH W YBaXEHUS K WUCTOPHH M JOCTH)KCHHUSM OTECUECTBCHHOM
XUMUYECKON HAyKH, XUMHUYECKH TPAMOTHOE IIOBEJACHUE B TPOodeCcCHOHATBHON
NEATENPHOCTY W B OBITY TIpH OOpalleHWd C XUMHUYCCKHMH BEIIECTBAMH,
MaTeprajiaMiy U MPoLecCaMu;

- TOTOBHOCTh K TMPOJIOJDKEHUIO OOpa30BaHUS W TIOBBINICHUS KBaTU(UKAITUU
B U30paHHON MPOPECCUOHATLHON AESITEIILHOCTH U OOBEKTUBHOE OCO3HAHWE POJIHU
XUMHUYECKUX KOMIIETEHITUN B ATOM;

- YMEHHE WCIIOJb30BaTh JOCTHKEHUS COBPEMCHHONW XUMUYECKOH HAyKH W
XUMUYECKUX TEXHOJOTUW JJIsi TIOBBINIEHUS COOCTBEHHOTO WHTEIUIEKTYAIHHOTO
pa3BUTHS B BRIOpAaHHOW MPOECCHOHATBHON e TETHHOCTH;



MemanpeomMemHuulx :

- UCIMOJIb30BAaHUE PA3JIMYHBIX BHJIOB II03HABATEIHHOM JIESATEILHOCTH W
OCHOBHBIX WHTEJUICKTYaJbHBIX OMepanuii (MOCTaHOBKHA 3aaadd, (POpMyIHpOBAHUS
TUIO0TE3, aHAJIN3a U CUHTE3a, CPaBHEHHUS, 0000IIECHMs, CUCTEMATH3alli1, BbISIBJICHUS
MIPUYUHHO-CIICJICTBEHHBIX CBS3€H, MOMCKAa aHAJIOrOB, (POPMYIMPOBAHUS BBHIBOJIOB)
JUIA pellieHUs] TIOCTaBJICHHOM 3a/ady, MPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS
(HaOmro/ieHns, HAYYHOTO OKCIEPUMEHTA) I M3YYeHHS pPa3IMYHbIX CTOPOH
XUMHYECKHX OOBEKTOB M TMPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTH
CTAJIKUBAThCS B MPOPECCUOHATILHOM cdepe;

- WCIOJIb30BaHUE PA3JIMYHBIX HWCTOYHUKOB [IJISI TIOJYYCHHUS XUMHUUYECKOU
uH(POpMAIINN, YMEHHE OIICHUTh €€ JOCTOBEPHOCTh IJS JIOCTIDKEHHUS XOPOIIUX
pe3yabTaroB B mpodeccuonaabHol chepe;

npeomMemuulx:

- c(OopMUPOBAHHOCTh TMPEACTABICHU O MECTE€ XUMUU B COBPEMEHHOU
HAyYHOU KapTHUHE MHpa; MMOHMMAHHE PO XUMHUU B (HOPMHUPOBAHUM KPyrozopa
1 (YHKITMOHAILHON TPaMOTHOCTH Y€JIOBEKa IS PEIICHUS TPAKTUYECKUX 3a/1a4;

- BJQJICHHE OCHOBOIIOJAraloMUMH XUMUYECKUMH TOHSATUSAMH, TEOPHUSMH,
3aKOHAMU M 3aKOHOMEPHOCTSIMH;  yBEpEHHOE  IMOJIb30BAHME  XUMHUYECKOH
TEPMUHOJIOTUEN W CUMBOJIMKOM;

- BJIaJICHUE OCHOBHBIMH METOJaMH HAy4YHOTO IO3HAHMS, HCIOJIb3YyEMbIMU B
XAMHUH: HaONIOJIEHUEM, OMNHCAHHEeM, HW3MEPEHHEM, OJKCIEPUMEHTOM; yMEHHUE
0o0pabaTbIBaTh, OOBSICHATh PE3YJbTAThl MPOBEACHHBIX OMBITOB U JI€JaTh BBIBOJIBI;
TOTOBHOCTh ¥ CIOCOOHOCTh TPUMEHSTh METOAbl TIO3HAHMS TPU PEHICHUU
MPAKTUYECKUX 3a7ad,

- c(OPMUPOBAHHOCT,  yYMEHHS  J1aBaThb  KOJUYECTBEHHBIE  OI[GHKH W
MIPOU3BOJIUTH PACUETHI IO XUMUUYECKUM (HOPMYJIaM U YPABHCHUSIM;

- BIQJCHHE TpaBWJIaMA TEXHHUKH O€30MacHOCTH TIPU HCIOJIb30BaHUHU
XUMUYECKUX BEIICCTB;

- c(hOPMHUPOBAHHOCTh COOCTBEHHOM MO3UIIMU MO OTHOIICHHIO K XUMHYECKOMN
uH(dopMaIy, NoaTy4aeMoil U3 pa3HbIX UCTOUHHUKOB;

- cOopMHUpPOBAHHOCTH  CHUCTEMBI 3HaHWMH 00 OOMHUX  XUMHYECKHUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX;

- chOpPMHUPOBAHHOCTh YMEHUW HCCJEIOBAaTh CBOMCTBA HEOPraHUYECKUX U
OPTaHMYECKUX BEIIECTB, OOBSCHATh 3aKOHOMEPHOCTH IPOTEKAHUS XUMUYECKHUX
peakiuii, MPOrHO3UPOBATh BO3MOKHOCTh X OCYIIECTBICHUS;

- BIIaJIcHUC YMEHUSMH BBIJIBUTATh THUIIOTE3bI HAa OCHOBE 3HAHHWH O COCTaBe,
CTPOCHMHM BEIIECTBA H OCHOBHBIX XHMHYECKHX 3aKOHAX, IMPOBEPATh WX
HKCIIEPUMEHTAIBHO, (POPMYIUPYS LI€Th UCCIIEIOBAHNUS;

- BIIQJICHHWE METOJAMH CaMOCTOATEIHHOTO TUIAHUPOBAHUS M TPOBEIACHHUS
XUMUYECKUX DKCIEPUMEHTOB C COOJIIOJICHHEM TpaBWi 0e30MacHOM  padoTh
C BEIIECTBAaMU M JIaOOpaTOPHBIM 00OpYyIOBaHHEM; CPOPMUPOBAHHOCTH YMEHUU
OIMCaHUSs, aHATIN3a U OIEHKU JOCTOBEPHOCTH MOIYICHHOTO pe3ybTara;



- ¢(OpMHUPOBAHHOCTH YMEHHI MPOTHO3UPOBATH, aHATU3UPOBATH U OLIEHUBATH C
HO3UIMM 9KOJIOrMuecKoi 0€30MacCHOCTH MOCJIEACTBUS OBITOBOM M IPOU3BOACTBEHHOM
NEATEeIIbHOCTH YEJIOBEKa, CBI3aHHOM C MepepadOoTKO BEIIECTB.

CryneHT, OCBOMBIIMI 00pa30BaTENbHYIO MporpamMmy, JOJDKEH o00JjanaTh
CIICIYIOIIMMU 001MMHU KoMmeteHusmu (nanee - OK):

OK 01. BriOupath criocoOsl peiieHus 3a1a4 npoheccuoHaIbHON AesTEeNbHOCTH,
IPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. OcyuecTBisTh MOHWCK, aHAIW3 W HWHTEpHpEeTalnuio HHPOpMalUH,
HEO0OXOIMMOM JI BBIIIOJIHEHHUS 3a7a4 MPOPECCUOHAIBHON AESTEIbHOCTH.

OK 03. IlmanupoBaTh W peaan30BbIBaTH COOCTBEHHOE MPOGECCHOHAIBHOE U
JMYHOCTHOE Pa3BUTHE.

OK 04. Paborath B KOJUIEKTUBE U KOMaHJie, 3PHEKTUBHO B3aMMOICHCTBOBATH C
KOJUIEraMu, PyKOBOJICTBOM, KIIMEHTAMH.

OK 05. OcymecTBisaTh YCTHYIO W MNHCBMEHHYIO KOMMYHHUKAIUIO Ha
TOCYJJapCTBEHHOM SI3bIKE€ C YYETOM OCOOEHHOCTEH COIHUAIBHOIO M KYJIBTYPHOIO
KOHTEKCTA.

OK 06. ITposBisTh rpask1IaHCKO-TIATPUOTUYECKYIO TMO3UIINIO, I€MOHCTPUPOBATH
OCO3HAHHOE TIOBE/ICHNE HAa OCHOBE TPAIULIMOHHBIX OOIIEUYETIOBEYECKIX [IEHHOCTEH.

OK 07. ConericTBoBaTh COXPaHECHUIO OKpYKaroIen cpensl,
pecypcocbepexenuto, 3PPEeKTUBHO AEHCTBOBATh B UPE3BbIYAWHBIX CUTYAITUSX.

OK 08. Hcnonp3oBarh cpenctBa (pU3HUECKOW KYyJIbTYpPbl JJII COXPAHEHHS U
YKpEIJIEeHUs] 3J0pOBbsi B  Ipolecce MNpo(ecCHOHATbHOW  JAEATEIbHOCTH U
noJJiepKaHusi HE0OX0IMMOT0 YPOBHS (PU3MUECKOM OArOTOBIEHHOCTH.

OK 09. Ucnonb3oBaTh MHGOPMALMOHHBIE TEXHOJOTMH B MPOPECCHOHATLHON
NEeATENbHOCTH.

OK  10. TIlomb3oBaTbcsi  MpOECCHOHAILHONW  JOKyMEHTAIlMed  Ha
rocyJapCTBEHHOM U MHOCTPAHHOM SI3BIKE.
OK 11.  IInanupoBaTh  NOPEANPUHUMATEIBCKYIO  JIEATENbHOCTH B

npodeccuoHanbHOU chepe.

2.Conep:xanue y4eOHOM TMCHUILIHHBI
BBenenue

Hayunbsle MeTOnbl TO3HAHMS BELIECTB M XUMHYECKHUX sBICHHU. Poib
AKCIEPUMEHTa U TEOpUU B XUMHUHU. MOJEIMpPOBAHUE XUMHUUYECKUX IMPOILIECCOB.
3Hauenre xumuu npu ocBoeHun mpodeccun 43.01.09 «lloBap, koHIUTEP»
npodeccuoHanbLHOr0 00pa3oBaHMUs.

2.1. O0mas 1 HeopraHu4vecKasi XUMUs
2.1.1. OcHOBHBIEC MOHATHA U 3AKOHBI XUMHUH

OcHoOBHbIE TOHATHSA XuUMHM. BemectBo. AtoM. Mornekyna. XuUMHAYECKUU
aneMeHT. Asutorponus. IIpoctele M cloXHbIE BemiecTBa. KadecTBeHHBIH U
KOJIMYECTBEHHBIH COCTAaB BEIIECTB.  XUMHUYECKHME  3HAKM W (HOPMYIIBL
OTHOCUTEIBHBIE aTOMHasi U MOJEKYJsipHas Macchl. KoqnuecTBo BellecTBa.



OcHoBHBbIEe 3aKOHbI XUMHHM. CTexuoMmeTpus. 3aKOH COXpPaHEHUS MacChl
BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa BEILECTB MOJEKYISIPHOW CTPYKTYpHI. 3aKOH
ABOTazipo ¥ CIICJICTBUS U3 HETO.

PacueTHbpie 3amauM Ha HAXOXJEHUE OTHOCUTEIHHOW MOJEKYJISIPHOM MAaccChl,
OIpe/IeICHNE MACCOBOM J0JIM XUMHUECKUX JIEMEHTOB B CJIOKHOM BEIIECTBE.

Hemoncmpayuu

Mopenu aTOMOB XMMUYECKUX DJIEMEHTOB.

Mogen MOJEKYJd MPOCTBIX U CJIOXKHBIX BEHIECTB (IIApOCTEPKHEBBIE W
Crroapra—bpurneba).

Komekiust mpocThIX U CIOXKHBIX BEIECTB.

Hexoropeie BemecTBa KOJIMYECTBOM | MOJIb.

Mopaens MOISIpHOTo 00BbeMa ra3os.

Amnorponus pocdopa, kuciaopoa, ooBa.

Ilpoghunvuvie u npogheccuonanvno 3Hauumvie INEMEHMbL COOEPIHCAHUA.
AmnorpornHble MoauduKauu yriepoga (anma3s, rpadut), Kuciaopoaa (KUCIOPOI,
030H), ojoBa (cepoe u Oenoe o00BO). [loHSATHE O XUMHUYECKON TEXHOJIOTHH,
OMOTEXHOJIOTUU U HAHOTEXHOJIOTHH.

2.1.2. llepuonuveckuii 3akoH u Ilepuoanueckasi cucrema XuMHYECKHX

3jieMeHTOB /[.MU.MenaesieeBa U CTpOeHUE aTOMA

[Tepuonnueckuin 3axkoH J.M.MenneneeBa. Otkpeitue [[. U. MenaeneeBbm
[lepuonnueckoro 3akoHa. llepuomnueckuit 3akoH B  dopmymupoke [J[. MU.
Menneneesa.

[lepuoanueckass TabnuIa XUMHUYECKUX  DJIEMEHTOB —  rpaduyeckoe
oTOOpakeHue TMepuoandeckoro 3akoHa. CTpyKTypa MEpUOIUYECKON TaOJHIIBL:
NePHOBI (Majbie U OOJBIITNE), TPYIIIHI (TJIaBHAS U TOOOYHA).

Crpoenue atoma u Ilepuonnueckuin 3akon [{. U. MengeneeBa. ATom —
ClIOKHas 4dactunia. Aapo (IpOTOHBI YW HEUTPOHBI) U DJIEKTPOHHAS 00OJOYKa.
N3oronbl.  CtpoeHuE SJEKTPOHHBIX  O0OJOYEK AaTOMOB  JJIEMEHTOB  MabIX
neprofoB. OCOOEHHOCTH CTPOEHHS SJEKTPOHHBIX 000JIOUEK ATOMOB 3JIEMEHTOB
OOBIIHMX MEPUOAOB (MIEPEXOIHBIX 3JIeMeHTOB). [loHsTHe 00 opbOuTanmsx. s-, p- u d-
opOouTaii. DNEKTPOHHbIE KOH(UTYypallMd aTOMOB XUMUYECKHX AJIEMEHTOB.

CoBpemennass  dopmynupoBka  llepuoandeckoro  3akoHa.  3HadyeHHE
[lepnonnueckoro 3akoHa u llepruoguuecko CHUCTEMBI XMMHUYECKUX JJIEMEHTOB /l.
W. MenneneeBa sl pa3BUTHUS HAYKH U IOHUMAaHHS XUMUYECKONW KapTHHBI MUPA.

Hemoncmpayuu

Paznmuunbie Qopmel llepuoanueckoil cUCTeMbl XHUMHYECKUX 3JIEMEHTOB /Jl.
N. Menneneesa.

JlnHamudeckue Tadaulbl 11t MojaenupoBanus [lepuoanyueckoil CUCTEMBI.

DJIeKTpHU3alUs TNl U UX B3aUMOJECHCTBHE.

Jlabopamopuwtii onvim

1. MopnenupoBanne  moctpoenuss  Ilepmonnueckoid — TaOIUIBI
XUMHYECKUX IJIEMEHTOB.
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Ilpogpunvuvie u npogheccuonanvho 3Hauumvle 3I1EMEHMbL COOEPHCAHUA.
PannoakTuBHOCTh. VCIONB30BAHUE PATUOAKTHBHBIX HW30TOINOB B TEXHUYECKHUX
nensix. PEHTreHOBCKOE W3JIy4yeHHE U €r0 HUCIOJIb30BaHUE B TEXHUKE W
MEJIULINHE. MopgenupoBanrue  Kak METOJ IPOTHO3UPOBAHUSA CHUTyallUH Ha
MIPOU3BO/ICTBE.

2.1.3. CTpoeHue BelecTea

HNonnas xummnuyeckasi cBsi3b. KaTuoHbl, uX 00pa3oBaHWe W3 aTOMOB B
pe3yibTaTe mpolecca OKHUCICeHHS. AHUOHBI, HX o00pa3oBaHHME U3 aTOMOB B
pe3yJabpTare mpolecca BOCCTaHOBJIEHUs. MloHHAs CBSI3b Kak CBSI3b MEXy KaTHOHAMHU
¥ aHMOHAMM 3a CUET AJIEKTPOCTATHUECKOTO MpUTsKeHus. Kriaccudukamnusi HOHOB:
0  COCTaBy, 3HAaKy  3apsjia, HAIWYUIO TUApaTHOM o000siouku. VoHHBIE
KpUcTaJuIMyeckue pernietku. CBOMCTBA BEIIECTB ¢ MOHHBIM TUIIOM KPUCTALTUYECKON
PEIIETKH.

KoBasienTHast xumuyeckasi cBfI3b. MexaHu3Mm oO0Opa3oBaHUsS KOBaJIEHTHOM
cBsi3  (OOMEHHBIH W  JIOHOPHO-AaKIENTOPHBIN).  DJIEKTPOOTPHUIATEILHOCTb.
KoBaneHTHble mossipHas 1 HEMOJSApHAs CBs3U. KpaTHOCTh KOBAJIEHTHOM CBSI3H.
MonekynsapHble W aTOMHBIE KpUCTAUIMYECKHE pemieTKh. CBOMCTBA BEILIECTB C
MOJICKYJISIPHBIMU U @TOMHBIMU KPUCTALTUYECKUMU PEIIETKAMMU.

Merta/uinyeckass CBsi3b. MeTainyeckas KpUCTAJUIMYECKass pelieTKa U
METAJUIMYECKAsE XUMUYECKAs! CBA3b. DU3NYECKHE CBOMCTBA METAJLIIOB.

ArperatrHble COCTOSIHUSI BellleCTB M BOAOPOAHAA CBSA3b. TBEpjo€, )KUJIKOE U
ra3oo0pa3Hoe COCTOsSHUS BemiecTB. llepexon BeliecTBa U3 OJHOIO arperaTHOro
COCTOSIHMS B JIpyroe. BogopoiHast cBsi3b.

Yucrolie BemecrBa M cmecu. [lonstne o cmecu BemectB. ['oMOreHHble U
rereporennbie cMecu. CocTtaB cMeced: oObeMHasi U MaccoBasi JOJIM KOMIIOHEHTOB
CMECH, MaccoBasi J0JIsl PUMECEIl.

JucnepcHbie cuctemsl. [lonarue o aucnepcHoi cucreme. JlucnepcHas dasza u
nucniepconHas  cpena.  Kiaccudukanuss nucnepcHeix cucteM. [lonstume o
KOJUIOUJIHBIX CUCTEMAX.

Jlemoncmpayuu

Mopenb KpUCTaJUIMYECKON PEIIETKN XJIOPUIA HATPUSL.

OOpa3ibl MUHEpPAIOB C HOHHOM KPHUCTAIMYECKOM PpEIIETKON: KaJblUTa,
TaJIATA.

Mopenu KpUCTANIMYECKUX PEIIETOK «CYXOro JbpAa» (WM #Hojaa), anMasa,
rpaduTa (MM KBapIa).

[TpuGopkl HA KUIKUX KPUCTAIIIAX.

OOpa3ibl  pa3NUYHBIX  JAUCHEPCHBIX  CUCTEM: OAMYJbCHUM, CYCIEH3UH,
a’po30JICi, TEJEH U 30JIEH.

Koarynsmusi.

Cunepesuc.

Oddext Tungans.

Jlabopamopnuwie onvimol

1. TlpurotoBieHue cycneH3uu kapOoHaTa KajabIlvs B BOJIE.

2. O3HakoMJIEHHE CO CBOMCTBAMHU JIUCIIEPCHBIX CUCTEM.
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Ipopunbubie U npodeccHOHAIBLHO 3HAYUMBbIE JJIEMEHTHI COMEPKAHUS.
[TonsipHOCTH CBA3U W MOJIAPHOCTh MoJieKynbl. Konaencanusa. Texkydects. Bo3ronka.
Kpucrammuzanus. Cyonumanus u gecyonumanua. AHOMaIMd (PU3NYECKUX CBOMCTB
BoAbl. JKunkue kpuctauibl. MUHEpanbl U TOPHBIE MOPOABI KaK MPUPOIHBIE CMECH.
OMyJbCUA M CYCNEH3WH. 301M (B TOM 4YHUCIE a’po3oiu) u renad. Koarymsanwus.
Cunepesuc.

2.1.4. Boga. PacTBOpbI. DJIEKTPOIUTHYECKAS AUCCONU AU

Bona. PacrBopbl. PacrBopenme. Boma kak pactBoputens. PacTBOpUMOCTH
BelecTB. HachlllieHHbIe, HEHACKIIICHHBIE, TTEPEChIEHHbIE PACTBOPHI. 3aBUCUMOCTD
pPacTBOPUMOCTH Ta30B, KUIKOCTEH W TBEPIBIX BEMIECTB OT PA3IUYHBIX (PaKTOPOB.
MaccoBas 105151 paCTBOPEHHOTO BEIIECTBA.

DJIEKTPOJIUTHYECKAS  JUCCONUANUS. ODJIEKTPOIUTHl U HEIJIEKTPOMUTHIL.
DIEKTPONUTHYECKAST JUuccounanusi. MexaHu3Mbl 3JIEKTPOJUTUUYECKON AUCCOLMAIUU
JUIs BEUIECTB C PA3NMYHBIMM THUIAMH XUMHYECKOM CBA3U. [ MIapaTupoBaHHBIE U
HETUpaTUPOBaHHbIE MOHBIL. CTENEHb NEKTPOIUTUUECKON Aucconuanu. CUIbHBIE U
cnabble  AMeKTPONUThl. (OCHOBHBIE TMOJIOKEHUS TEOPUHU  DIIEKTPOJIUTHUECKON
aucconuanvu. KucioTel, OCHOBAHUS M COJIM KaK JIEKTPOIUTHI.

Hemoncmpayuu

PactBOoprMOCTb BEIIECTB B BOJIE.

CobupaHue razoB METO/I0M BBITECHEHUS BOJIBI.

PacTBOpeHue B BoJIe CEpHOUN KUCIOTHI U COJIE AMMOHMSL.

OO0pa3iibl KPUCTATIIOTUAPATOB.

N3rorosneHne runcoBoy MOBS3KH.

HcnpiTanne pacTBOPOB AJIEKTPOIMTOB M HEDJIEKTPOJIUTOB Ha MpPEeIMET
JUCCOLIMALINH.

3aBUCUMOCTh ~ CTEMEHHU  DJIEKTPOJIUTUYECKOW  JIMCCOLMAIMU  YKCYCHOM
KHUCJIOTBI OT pa30aBlICHHsS PacTBOpa.

JIBM>KEHME OKPAIIEHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.

[IpuroroBieHnE )KECTKON BOABI U YCTPAHEHUE €€ )KECTKOCTH.

HNonutsl.

OO6pa31bl MUHEPATBHBIX BOJ PA3IMYHOTO HA3HAYCHMUS.

Ilpakmuueckoe 3anamue

1. Onpenenenune pacTBopa 3alaHHONM KOHIIEHTPAIUU.

IIpopunbubie U NpodeccHOHAIBLHO 3HAYMMbIE 3JIE€MEHTBI COdEPKAHUS.
PactBopenne kak (U3MKO-XUMUYECKUN Tmporecc. TermnoBble 3(PQdeKTsl Mpu
pactBopeHun. Kpucramnornaparel. Pemenue 3agad  Ha  MacCoBYK — JIOJIO
pacTBopeHHOro BemiecTBa. [I[puMeHeHre Boabl B TEeXHUYECKHX Iemsix. JKeCcTKOCTh
BOJIbI M CHOCOOBI €€ ycTpaHeHus. MuHepaIbHbIE BOJIbI.

2.1.5. Knaccupukanus HeOpraHu4eCKUX COeITMHEHUI U UX CBOCTBA

Kucnorsl u ux cBoiictBa. KHCIOTBI Kak 3JEKTPOJIUTHI, UX Kiaccuukaius
0  pa3IU4YHbIM NpU3HAKaM. XHUMHUYECKUE CBOMCTBAa KHUCJIOT B CBETE€ TEOPUU
DIEKTPOJIUTUYECKON  TUCCOLMALIMH. OcoOeHHocTn B3aUMOJICUCTBUS
KOHIIEHTPUPOBAHHON CEPHOW M a30THOW KHUCIOT ¢ MeTayuiaMu. OCHOBHBIE CITOCOOBI
MOJIYYEHUS KUCIIOTBHI.
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OcHoBaHnusi M Ux cBoiicTBa. OCHOBaHMS KaK AJIEKTPOIUTHI, UX KJIACCU(UKAITUS
M0 pa3JMYHbIM MpU3HAKAM. XHWMHUYECKHE CBOMCTBA OCHOBAHUW B CBETE TEOPUU
AIEKTPOJIUTHYECKON Juccouanuu. PasnoxkeHnrne HepacTBOPUMBIX B BOJIE OCHOBaHUM.
OcHoOBHBIE CITOCOOBI TOTYYEHUSI OCHOBAaHUH.

Conmu u ux cBoiictBa. Conn Kak 37eKTponauThl. CoJiM CpenHue, KHUCIbIE U
OCHOBHBIE. XUMHYECKHE CBOMCTBA COJE€W B CBETE TEOPUHU BJICKTPOJIATHYECKOU
nuccorranu. CriocoOsl moydeHus coyierd. ['uaponus conei.

Oxcuabl U ux cpoiictBa. Cosneobpa3yronme U HecoJaeo0pa3yrolue OKCUIbI.
OcHoBHBIE, aM(POTEpHBIE U KUCIOTHBIE OKCHJIbI. 3aBUCUMOCTh XapakTepa OKCHUJIa OT
CTCTICHH OKHCJICHHS 00pa3yIolero ero mMeramia. XUMHYECKHE CBONCTBA OKCHIOB.
[Tosmyuenue OKCHUIOB.

Hemoncmpayuu

B3anmonernicTBue a30THOM M KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOT C METAJUIAMM.

["openue docdopa u pacTBopeHue NPOAyKTa TOPEHUS B BOJE.

[Tomydenwne u cBoiicTBa aM(pOTEPHOTO THAPOKCHUIA.

HeoOpaTumsrii ruponn3 kapOuaa KaabITus.

OOpaTtuMbIi THAPOIIN3 COJIEH Pa3IMYHOIO TUIIA.

Jlabopamopnwie onvimol

1. HcnbiTanne pacTBOPOB KUCIOT UHIMKATOPAMH.

2. Hcnbeiranve pacTBOpOB MIEIOUEN MHAUKATOPAMMU.

3. BzaumojeiicTBue 11e1049ei ¢ COISIMU.

4, Paznoxxenre HepacTBOPUMBIX OCHOBAaHUH.

5. B3aumopeiicTBue KHUCJIOT C METaJIaMU, OKCHJIaMHU METaJlioB,
OCHOBaAHHUSIMHU, COJISIMHU.

6. BzaumopericTBre conen ¢ MeTaiaMu, IpyT C JPYroM.

7. ['maponn3 conen pa3IMyHOro TUMA.

Ilpoghunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPIHCAHUA.
[IpaBmna pa3zbaBineHUsT CEpHOM KHUCIOTHL. Vcmonapb30BaHWE CEPHOM KHUCIOTHI B
MPOMBILIJIEHHOCTH. ENKMe IIenoyu, uX UCIOIb30BAHUE B IMPOMBIIUICHHOCTH.
["ameHas u HeraiieHas U3BECTh, UX MPUMEHEHUE B CTPOUTENLCTBE. [ UIic u anedactp,
rurnicopanne. [lonstne o pH pactBopa. Kucnornas, menodnas, HEUTpaJlbHas cpena
pacTBOpPOB.

2.1.6. XumMmnuyeckue peaxkiuu

Knaccupuxanus XUMHUYECKUX peakumii. Peaknun COCAMHEHHUS,
pasioxkeHus, 3ameleHus, ooOmeHa. Karamutuyeckue peakuuu. OOpatuMmbie |
HeoOpaTUMble peakUuu. |'OMOTreHHbIE U F€TEPOreHHbIE PeakUu. DK30TEPMUUECKUE
U DJHAOTEpMHUYECKHME peakiuu. TemnoBol H((PEKT XUMHUYECKUX pEeaKLHi.
TepMoxuMU4YeCcKue ypaBHEHUS.

OKHMCINTEIbHO-BOCCTAHOBUTEIbHBIC  peakuud. CTeneHbp  OKUCICHUS.
OxucmuTenb W BOCCTaHOBIEHUE. BoccraHoBHTENs M OKHCIEHHE. MeTon
JJIIEKTPOHHOI' O OanaHca ISt COCTAaBJICHUS YPAaBHEHUW OKHUCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIIUI.

CkopocTb XUMHYECKHUX peakuuid. [IoHsATHE 0 CKOPOCTH XUMUYECKUX PEAKITUH.
3aBUCUMOCTh CKOPOCTH XMMHUYECKUX PEAKIMil OT Pa3Iu4HbIX (HDaKTOPOB: MPUPOIBI
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pearupyrommux  BEIIECTB, WX KOHLEHTpPAlUHW, TEMIIEPAaTypbl, IOBEPXHOCTH
COIPUKOCHOBEHHUS U UCIIOJIB30BAHMS KaTAJIN3aTOPOB.

O6paTuMocTh XUMHYECKUX peakunuil. OOpaTuMble 1 HEOOPATUMBIE PEAKIIMH.
XUMHYECKOE PAaBHOBECHE U CIIOCOOBI €0 CMEIIEHHUS.

Jlemoncmpayuu

[Ipumepsl HEOOPAaTUMBIX peakIui, UAYIIUX C 00pa30BaHUEM OCaJiKa, ra3a Wid
BOJIBI.

3aBUCHUMOCTbh CKOPOCTH PEAKLUU OT IPUPOBI PEATUPYIOLINX BEIIECTB.

B3aumoneiicTBue pacTBOpPOB CEPHOM KHUCIOTHI C pacTBOpaMHu THOCYIb(para
HATpUs Pa3IMYHON KOHLIEHTPALIMU U TEMIIEPATYPHI.

Moenb KUIISIIIEro CI0s.

3aBUCHUMOCTbh CKOPOCTH XUMHUYECKON PEAKIIMHU OT MPUCYTCTBUS KaTalIM3aTopa Ha
IIpUMEpE PaA3JIOKEHUs IEPOKCHAA BOAOPOAA C NMOMOIIBK JMOKCHMIA MapraHua u
KaTaJjiassbl.

Mogenp 35ekTposn3epa.

Mopenb 3IeKTPOIN3HON BaHHBI ISl IOJIYYEHUS aJTFOMUHUS.

Mogenb KOJIOHHBI CHHTE3a aMMUAaKa.

Jlabopamopuwie onvimol

1. Peaknus 3aMeIlieHHs] MEIH KEIE30M B pACTBOPE MEAHOIO KYIIOPOCa.

2. Peakiuu, uaymiue ¢ oopasoBaHreM Ocajika, ra3a Uil BOJBbI.

3. 3aBUCUMOCTh ~ CKOPOCTHM  B3aWMOJICMCTBUSL  COJITHOM  KHCJOTBI €
METaJUIaMU OT UX IIPUPOJIBL.

4, 3aBUCHUMOCTh CKOPOCTH B3aUMOJICHCTBUS IIUHKA C COJSTHOM KUCIOTOU OT

€€ KOHILICHTpAIIHH.

Ilpoghunvnvie u npogeccuonanvno 3nHauumvie 31eMeHmMbl COOEPIHCAHUAL.
[Tonsatue 00 »3iaexkTposnuse. DIEKTPOJIU3 pPAcIIaBOB. JEKTPOJIU3 PacTBOPOB.
DJIEKTPOJIUTUYECKOE TMOIyYEeHHE  amoMHuHUA.  [IpakTMueckoe  NpHMEHEHHE
anekTponu3a.  [ampBaHommactuka. ['ampBanocrerusi. PaduHupoBaHME ITBETHBIX
METAJIJIOB.

Karann3. ['oMoreHHele © TeTEpOreHHble Karanu3artopsl. [IpomoTOpsL.
Karanutuueckue siabl. UHTHOUTOPBL.

[Ipon3BOICTBO aMMUaKa: ChIPbE, annaparypa, HayqHble IPUHIIUIIBL.

2.1.7. MeTa/uiibl 1 HEMETAJLIBI

Metaniabl. OcoOEHHOCTM CTPOEHHSI aTOMOB M KpHUCTAWIOB. Pu3HyYecKHe
cBoiictBa MertauioB. Kiaccudukanus MeTalioB 1O pa3fiUyHbIM  IPU3HAKAM.
XHUMUYECKUE CBOMCTBA METAUIOB. OJIEKTPOXUMHUYECKUNA PAN  HAIPSIKEHAU
MeTaJUI0B. MeTtamiorepmus.

OOmue crnocoObl moiydeHuss MetawioB. [loHsTHE O  MeETaLIypruu.
[IupomeTannyprusi, THAPOMETAIUTYPrUusl U 3aeKTpoMeTanyprusd. CruiaBel YEpHBIE U
LBETHBIE.

Hemeranabl. OcobeHHOCTH CTpoeHHsi aromMoB. Hemeramibl — mpocThie
BEILECTBA. 3aBUCHUMOCTh CBOWMCTB TaJIOTEHOB OT UX IOJOKEHUS B NEPUOAUYECKON
cucrteme. OKHCIUTENbHBIE W BOCCTAaHOBUTENIBbHBIE CBOMCTBA HEMETAUIOB B
3aBUCUMOCTH OT MX IIOJIOKEHMS B DALY JIEKTPOOTPULATEIBLHOCTH.
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Hemoncmpayuu

Komnekuust meramios.

BzanmopelictBue MeTaaaoB ¢ HemeTalaMu (Kejae3a, IUHKA W allOMUHHUS C
Cepoil, AMMOMHUHUS C HOJIOM, CYPbMBI C XJIOPOM, TOPEHUE Kelie3a B XJI0pe).

['openue meTamos.

AJOMUHOTEPMHUSL.

Komnekumst wemeramnoB. ['openune HemertamnoB (cepbl, docdopa, yris).
BriTecHeHNE MeHee aKTUBHBIX TAJIOTEHOB U3 PACTBOPOB MX CoJieil 00jiee aKTUBHBIMU
rajoreHamu.

Mogens NPOMBILNUICHHONM YCTAHOBKH JUISI ITPOU3BOJCTBA CEPHOM KHUCIIOTHI.
Mogenp neun mia oOkura wu3BecTHsKa. Koyeknuu TPOayKIUM CHIMKATHOM
MPOMBIIIEHHOCTH (cTekna, papdopa, pasHca, IIeMeHTa pa3InYHbIX MAapOK U JIp.).

Jlabopamopnusie onvimol

1. 3akanka u OTIyCK CTajH.

2. O3HaKOMJICHHE CO CTPYKTYpaMu CEpOro 1 Oeoro 4yyryHa.

Ilpakmuueckue 3anamus

1. Pemenne sxcnepuMeHTaIbHBIX 3a4a4.

IIpopuabHbie U NpodeccHOHAIBHO 3HAYMMbIC 3JIEMEHTHI CONEpP/KAHUS.
Koppo3usa MeTamioB: XUMHUYECKass M 3JIEKTPOXMMHUYECKAs. 3aBUCHMOCTb CKOPOCTH
KOppO3UU OT YyCIOBUM  OKpyxatomed cpeasl. Kiaccudukanus  koppo3uu
METa/NIOB MO Pa3Iu4HbIM Mpu3HakaM. CrocoObl 3aluThl METAUIOB OT KOPPO3UH.
[TpousBonacTBo uyryHa u cranu. [lonyduenne HemeTamioB GpakIMOHHOMN MePeroHKON
KUAJKOTO BO3JlyXa M DJJEKTPOJM30M pPACTBOPOB WJIM PACIUIABOB AJIEKTPOJIUTOB.
CuiMkaTHas NpOMBIIUIEHHOCTb. [IpOM3BOACTBO CEPHOM KUCIIOTHI.

2.2. Opranuyveckasi Xumusi
2.2.1. OcHOBHBbIC MOHATHA OPTrAHNYECKOH XMMHUH U TEOPUS CTPOCHUA
OpPraHM4YecKuX COeAMHEHU U

IIpeamer opranuuyeckod xumMuM. [IpuponHble, HCKYCCTBEHHBIE W
CUHTETUYECKUE OpraHuveckue BemecTBa. CpaBHEHHE OPraHUYECKUX BEUIECTB C
HEOPraHWYECKUMH.

BanentHocTh. XMMHUYECKOE CTPOCHHE KaK MOPSAJOK COEAUHEHHsS aTOMOB B
MOJIEKYJIBI [10 BaJICHTHOCTH.

Teopusi ctpoenuss oprannyeckux coequHennii A.M.BbytiepoBa. OCHOBHbIE
MOJIOKEHUS TEOPUH XUMHUUYECKOro CTpoeHus. M3omepus U n30Mepbl. XUMHUYECKUE
(bopMyJIbl 1 MOJIESTM MOJIEKYJI B OPTraHUYECKOM XUMUHU.

Kaaccupukanusa opranmyeckux BemiecTB. Kinaccuukanus BellecTB MO
CTPOCHHIO YTIIEPOJHOTO CKEJeTa U HaIM4Kio (YHKIUOHAIBHBIX Tpymm. ['omonoru u
romodorusi. Hauana nomenkiatypst [UPAC.

Knaccupukanuss  peakuuid B opraHuuyeckoi  xumuu.  Peakiuun
npucoequHeHuss (TUAPUPOBAHMS,  TaJOTCHUPOBAHUS,  THUIPOTAIOTCHUPOBAHUS,
ruapaTanuu). Peakuuu oOTUIEIUIeHUs (IeruApUupOBaHMS, 1E€rMAPOraJoreHupoBaHus,
nerujpartanuu). Peakiuu 3amenienus. Peakiiuu nzoMmepusaiium.

Hemoncmpayuu
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Mopenu MOJIEKY TOMOJIOTOB U H30MEPOB OPraHUYECKUX COECIUHECHHM.

KauectBeHHOE OOHapyXeHHE yTriaepoia, BOAOpPOJa M Xjopa B MOJEKYyJax
OpPraHMYECKUX COCAUHECHUMU.

Jlabopamopuwtii onvim

1. N3rorosiieHre MozENIe MOJIEKYJ OPraHUYECKHUX BELIECTB.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvle 3INEMEHMbL COOEPIHCAHUA.
[Tonatue o cybctpate u peareHte. Peakuuu OKHUCICHHMS U BOCCTAHOBIICHUS
OpPraHMYECKUX BEIIECTB. CpaBHeHue KJ1accuukanuu COEIMHEHUN u
KJIacCU(UKAIIMU PeaKIMii B HEOPraHMYECKOW U OpPraHU4eCKON XUMHUH.

2.2.2. Yri1eBOAOPOAbI M UX NPUPOIAHbIE HCTOYHUKHU

AJIKaHbI: TOMOJIOTMYECKUWM Ppsill, HM30MEpUsT W HOMEHKJIATypa aJKaHOB.
XUMHUYECKUE CBOMCTBA aIKaHOB (METaHa, 3TaHa): TOpPEHUE, 3aMEIeHUE, Pa3JIOKEHHE,
neruapupoBanue. [I[pumeHeHre ankaHoB Ha OCHOBE CBOWCTB.

AJIKeHbI. OTWIIEH, €ro IOJIy4CHUE (IeruipupoBaHUuEM JTaHa,
JEMONMMEpU3aLneEn nogusTUIeHa). ['oMonoruyeckuii pAn, usomepus,
HOMEHKJIATypa AJIKEHOB. XHWMHUYECKHE CBOMCTBA JTUJICHA: rOpEHHUeE,

KaueCTBEHHbIE  peaknuu  (oOecliBeuMBaHME  OpOMHOM  BOIBI W pacTBopa
NepMaHraHata Kaius), Tuapartaunus, noiaumepusamnus. [Ipumenenue »>TuiieHa Ha
OCHOBE CBOMCTB.

/Auennbl 1 kKayyyku. [loHsATHE O AMEHAX KaK Yri€BOJOPOIAX C ABYMS JTBOMHBIMHU
cBs3siMu. ComlpsbKeHHBbIE JHEHBl. XUMHUYECKHME CBOWcTBa OyranueHa-1,3 wu
u3ompeHa: oOeclBeUMBaHHE OpPOMHOM BOABI M TOJMMEpHU3ALUS B KaydyKH.
HarypanbHblii U CHHTETHYECKHE KayuyKu. Pe3nHa.

AJaxkuHbl. AnetwieH. XUMHWYECKUE CBOICTBA areTucHa: rOpEHUE,
oOecrBeynBaHue OpOMHOWM BOJBI, MPUCOEAMHEHUHN XJIOPOBOJOPOAA W THUIpaTAIlHS.
[IpumeHeHne aneTuieHa Ha OCHOBE CBOWCTB. MexkinaccoBas u30Mepus C
aNKaJIueHaAMM.

Apenbl. benson. Xumudeckue CBoiicTBa O€H30/Ia: TOPCHHE, PEAKIINH
3aMenieHus: (rajoreHupoBaHue, HUTpoBaHue). lIpumeHeHue OeH30jla Ha OCHOBE
CBOWCTB.

IIpupoaHble HMCTOYHMKH  YIJIEBOAOPOAOB. lIpupomHbiii ra3: CcOCTas,
IIPUMEHEHUE B KA4€CTBE TOILUIMBA.

Hedtb. Cocra u nepepadorka Hedtu. [leperonka negru. HegrenpoaykTsi.

Hemoncmpayuu

['opeHnne meTaHa, FTUJIEHA, AallETUIICHA.

OtHomieHWe MeTaHa, OJTWJICHA, aleTWieHa U O€H30/a K  pacTBOpam
NepMaHraHara Kajius u OpoMHOH BOJIE.

[lonydenue »HSTuieHa peakuuend JOeTUApaTaldd 3TAHOJA, aleTUIeHa —
TUJPOJIU30M KapOuaa KaabIlusl.

Paznoxenne kaydyyka Ipu HAarpeBaHHUM, WCIBITAHHE MPOAYKTOB Pa3JI0KEHUS
Ha HENpPEAEIbHOCTb.

Konnekuust o6pasuoB Hehptn u HedrenpoaykToB. Kosuteknus «KameHHBIH
YroJib W NPOAYKIUSI KOKCOXUMUYECKOTO MPOU3BOICTBAY.

Jlabopamopnsie onvimol
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1. O3HaKOMJIEHHE C KOJUIEKIIMEH 00pa3ioB HE)TH W MPOAYKTOB €€

nepepadoTKu.
2. O3HaKOMJICHHE C KOJUICKIMEH KaydyKOB U 00pa3liaMu U3/l 13
PE3HHBI.

Ilpogpunvuvie u npogheccuonanvno 3nauumvie INEMEHNbL COOEPIHCAHUA.
[Ipasuno B. B. MapkoBHukoBa. Krnaccupukauuss W Ha3Hau€HHE Kay4dyKOB.
Krnaccudukarus n HazHaueHue pe3uH. Bynkanuzanus kaydyka.

[lonydyenue aneTuiaeHa MOUPOIM30OM METaHAa W KapOMIHBIM  CIOCOOOM.
Peakuuss  nomuMepuszanmy — BUHWIXJIOpuaa.  [lomuBuHMAXIopua W €ro
npuMeHnenue. Tpumepuzaius aneTuiieHa B O€H30.

[Tonsitue 00 okcTpakiuu. BoccraHoBieHWEe HUTPOOEH30JIa B AHWIMH.
I'omonornueckut psag apenoB. Tonyosn. HurpoBanue Tomyona. Tporw.

OcHOBHbIE HaIlpaBJICHUS IPOMBIIITIEHHON NTepepaboTKX MPUPOTHOTO raza.

[TonyTHBIN HEDTSIHOM Ta3, ero nepepadoTka.

[Ipoieccyl MPOMBINIIEHHONW TEpepadOTKH HEPTH: KPEKUHT, PUPOPMHUHT.
OxTaHOBOE YHCIO OEH3MHOB U METAHOBOE YHCIIO AU3EIHHOIO TOIUIHBA.

Kokcoxummyeckoe nNpou3BOJICTBO U €ro IPOAYKIUS.

2.2.3. Kucaoponacoaep:xkanue Oprannyeckue coeJuHeHust

Cmuprel. [lonyyeHnue sTaHona OpOKEHHUEM TIIIOKO3bl M THpaTalueil dTUICHA.
I'mppokcunbHas Trpymnmna Kak  (QyHKOUOHaibHas. lloHsTHe O mpenenbHBIX
OTHOATOMHBIX CIHUpPTaX. XUMHYECKHME CBOMCTBA JTAaHOJA: B3aUMOJCUCTBUE C
HaTpueM, 00pa30BaHUE MPOCTBIX M CIOXKHBIX 3(PUPOB, OKUCJICHHE B AJBJCTU.
[IpumeHeHne 3TaHOJIa HAa OCHOBE CBOMCTB. AJIKOTOJIMN3M, €O IOCIEACTBHS IS
OpraHu3Ma 4eJOBeKa U MPeayIpeKICHUE.

I'minepyHn kak nOpencTaBUTENb MHOIOATOMHBIX CIIMpPTOB. KauecTBeHHas
peakuuss Ha MHOTOAaTOMHbIE CIUPTHI. [IpuMeHenne rauuepuHa.

®enous. Puznueckue M XUMUYECKHE CBOWCTBa (eHona. BlauMHoe BiusiHue
aTOMOB B MOJIEKyJe (peHOJia: B3aUMOJAEWUCTBUE C TUIPOKCHJIOM HATPHUS H
a30THOM Kkuciotou. [Ipumenenue eHona Ha OCHOBE CBOMCTB.

Aabperuabl. Ilonstue 00  ampaerujgax. AuspjaerujgHas — rpynma  Kak
¢dyukionanbHas. Dopmanbaerua u ero CBOMCTBA: OKHUCJICHUE B
COOTBETCTBYIOLLYIO KHCIIOTY, BOCCTAHOBJICHME B COOTBETCTBYIOUIMH CIUPT.
[lonmydeHne anbAETUIOB OKHUCICHHEM COOTBETCTBYIOIIMX CIUPTOB. I[IpumeHeHune
dbopmaniberua Ha OCHOBE €TI0 CBOMCTB.

Kapo6onoBbie kucaorthl. [lonstue o kapOoHOBBIX Kucinorax. KapOokcuibHast
rpynna kak (QpyHKOUOHalbHas. ['oMoJornyeckuil psij HpeneabHbIX OJIHOOCHOBHBIX
KapOOHOBBIX KHCIHOT. [lonydeHne KapOOHOBBIX KHCIOT OKHCIEHUEM allbJIErHJI0B.
XUMHYECKHE CBOMCTBA YKCYCHOW KHCJIOTBHI: OOIIME CBOWMCTBA C MHMHEpAIbHBIMU
KHCJIOTaMH M peakuus 3tepudukanuu. [IpumeHenue yKCyCHOW KHCIOTHI HA OCHOBE
CBOMCTB. BpICIIME KUPHBIE KUCITOTHI

Ha [MpUMEPE NMATbMUTHUHOBOM U CTEAPUHOBOU.

Caoxubie 3¢upbl M :kKupbl. [lonydyeHure CcIoXHBIX 3QUPOB peakuuen
stepudukanuu. Crnoxxueie 3pupsl B MpUpoe, ux 3HaueHue. [I[pumeHeHne caoxHbIX
7(hUpOB Ha OCHOBE CBOMCTB.
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XKupsr kak crnoxsbsie 3¢upsl. Knaccudukamus xupoB. XuMHUYECKHE CBOWCTBA
YKUPOB: TUAPOJIN3 U THIPUPOBAHKE KUIKHUX KUPOB. [IpuMeHEHNE )KUPOB HA OCHOBE
CBOMCTB. MbL1a.

YraeBonbl. VYrieBoabl, HX KiIacCUPUKaIuUs: MOHOcaxapuIsl (TJIH0KO03a,
bpykTO3a), TUcaxapuIbl (caxapo3a) U Mmojicaxapuibl (Kpaxmal U IeJUTI0103a).

['moko3a — BElIECTBO C JBOMCTBEHHOW (DYHKIMEH — anbJerugoCIupT.
XHWMHUYECKUE CBOWMCTBA TJIFOKO3bl: OKHCJIEHHME B  TJIFOKOHOBYK)  KHCIIOTY,
BOCCTaHOBJIEHHE B COPOUT, cIUpTOBOE OpoxkeHue. IIpuMeHeHre ritoKo3bsl Ha OCHOBE
CBOJNCTB.

3HaueHHE YIJIEBOJOB B JKMBOW MPUPOAE W KU3HU uenoBeka. [loHsATme o
peakuusiX MOJUKOHJEHCAMM M THAPOJINM3a Ha MpPUMEpPE B3aUMOIIPEBPAILCHUN:
TIF0KO3a <>TI0JIMCaxapu/l.

Hemoncmpayuu

Okucnenue cnupra B alnbAETHI.

KauecTBeHHbIE peakIMi Ha MHOIOaTOMHBIE CITUPTHI.

PactBopumocTh (heHosa B BOjIE NP OOBIYHON TeMIepaType U HarpeBaHUU.

KauecTBeHnnble peakiiuu Ha (HEeHOII.

Peaknus cepeOpsiHOro 3epkalia anbJAeru0B U IITHOKO3BIL.

Oxucnenue ajabAeruioB U IIIOKO3bl B KUCIOTY € MOMOIIBIO THAPOKCHIA MEIU
(II). KauectBennas peakuus Ha kpaxmain. Komnekuus 3pupHbIX Macen.

Jlabopamopnwie onvimol

1. PactBopenue rimuepuHa B BOJAE M B3aMMOJICHCTBHE C
rugpokcugom meau (II).

2. CBolicTBa  YKCYCHOM  KHCIOTBI, OOLIME CO  CBOMCTBaMH
MUHEPAIBbHBIX KUCIOT.

3. Jloka3aTenbCTBO HENPEAEIbHOIO XapakTepa »KUIKOr0 KHUpa.

4, KauecTBeHHas peakuus Ha Kpaxmall.

Ilpoghunvnvie u npogeccuonanvno 3nHauumvie 31eMeHmMbl COOEPIHCAHUAL.
MeTHUIOBBI CIIUPT W €r0 HCIOJb30BAHWE B KAUYECTBE XHWMHYECKOIO CBHIPBS.
TOKCMYHOCTH, METaHOJIa U TpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe ¢ HUM.
OTUIICHITIUKOJIbL U €ro MnpuMeHeHue. TOKCUYHOCTh ATUJICHIJIMKOJSA W IpaBuiia
TEXHUKU 0€30MacHOCTH MPHU paboTe C HUM.

[Tonydyenune QeHoma U3 MPOAYKTOB KOKCOXMMHUYECKOTO IMPOM3BOJCTBA U U3
OeH3oJa.

[Tonukonnencanus Qopmanbaeruga ¢ GeHoaoM B (GeHOT0POpMaTIbACTHIAHYIO
cmory. Aneransaerua. lloratue o keroHax Ha mpumepe aunertoHa. lIpumenenume
aleToHa B TEXHUKE M MPOMBIIUIEHHOCTH.

MHoroo6pasue kapOOHOBBIX KUCJIOT (L[aBEJIEBOW KHCIOTHI KaK JIByXOCHOBHOM,
aKpUJIOBOM KHUCIIOTHI KaK HEMpeeabHOM, OEH30MHON KUCIOTHI KaK apOMaTUYECKOM ).

[InenkooOpa3yromue Macia. 3amMeHa JKHPOB B TEXHHUKE HEIHUIIEBBIM
celppeM. CHHTETHUYECKHE MOIOIIME CPEACTBA.

MosouHokuciioe  OpoKeHue  TIOKO3bl.  KHCIOMOJOYHBIE — MPOJYKTHI.
CuniocoBanue kopMoB. HutpoBanue 1emntono3sl. [lupokcuus.
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2.2.4. A3oTcoaep:xaiiyne OpraHunvecKkne coeIuHeHnsl.
Honumepsl

Amunbl. [Tonstue 00 amuHax. AnudaTudyeckue aMHHbI, UX Klaccu(UKauus H
HOMEHKJIaTypa. AHWJIMH KakK OpraHM4eckoe ocHoBaHue. IlosydeHune aHwiIMHA u3
HUTPOOEH301A.

[IpuMeHeHnEe aHUIIMHA HA OCHOBE CBOWICTB.

AMHUHOKHUCJIOTbI. AMUHOKHUCIOTHI Kak aMmdoTepHble Au(YHKIIMOHATbHBIC
OpPraHUYECKUE COEAUHEHHUS. XNMHUUYECKNE CBOWCTBA AMUHOKHCIIOT: B3aUMOJICUCTBUE
C LIeJI0YaMu, KUCJIOTaMHu U JAPYT ¢ ApyroM (peakuus noiukoHaeHcauut).llentuanas
CBS13b U MOJUIIENTUIBL.

[IpuMeHEHnEe aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

Bbeaku. IlepBuunas, BTOpu4Has, TpETUUYHASI CTPYKTYphl O€NKOB. XUMHUYECKHE
CBOMCTBa O€NKOB: TOpEHHE, JACeHATypauus, TUIPONN3, LBETHbIE PEAKIUH.
buonornueckue GyHKIuU OEIKOB.

Ioaumepsl. benku u monucaxapuabl Kak OUOMOIMMEPHI.

Ilnacrmacepl.  [lomydyenue monuMepoB  peakuued  NOIMMEpU3AluUd U
MOJIMKOHAEHCAUH.  TepMOIJIaCTUYHBIE W TEPMOPEAKTHUBHBIC  ILJIACTMACCHIL.
[IpencraBurenn miacTmacc.

Bosiokna, wux kiaaccupuxkaumsa. Ilomydenune BomokoH.  OtnenbHBIE
IIPEACTABUTEIN XUMHUUYECKUX BOJIOKOH.

Hemoncmpayuu

B3aunmoperictBue aMmMuaka U aHWJIWHA C COJISIHOM KUCIIOTOM.

Peakuus anuauHa ¢ GpOMHOM BOJION.

JlokazaTenbCTBO HAIMYUS (DYHKIIMOHATIBHBIX IPYII B PACTBOPAaX aMUHOKHCIIOT.

PacTBopenue u ocaxxieHue O0eIKoB.

[{BeTHBIE peakiuy OEIKOB.

I'openue nruysero nepa v MEpCTSIHON HUTH.

Jlabopamopnwie onvimol

1. PactBopeHue 6eKkoB B BOJIE.
2. OGHapyxeHHue OCJIKOB B MOJIOKE U MSICHOM OYyJIbOHE.
3. Jlenatyparusi  pactBopa Oellka KypWHOTO SIHIla  CIIHUPTOM,

pacTBOpaMu CoJiei TSKENIbIX METAJUIOB U IIPU HarpEeBaHHH.
Ilpakmuueckue 3anamus
1. PacrniozHaBaHue miacTMace U BOJIOKOH.
2. Pemenue 3aa4 Ha BbIBOJ (hOPMYJT OpraHHYECKUX BEIIECTB.
Ilpogpunvnvie u npogeccuonanvho 3nauumvie 3INEMEHMbL COOEPIHCAHUSL.
AMUHOKanpoHoBasi KucyioTa. KampoH Kak MpeacTaBUTENb MOJWAMUIHBIX BOJOKOH.
Hcnonb3oBanue ruaponausa OEIKOB B MPOMbINUIEHHOCTU. [loauBuUHMIXIOPUS,
NOJMTETPAPTOPITHIIEH  (TE(IIOH). deHonopopMabIEruIHbIE MJ1aCTMACCHI.
Hemnynoun. IIpoMbliieHHOE TPOM3BOACTBO XUMHUYECKHUX BOJIOKOH.
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3.Pexomennyembie TeMbl pedepaToB (I0KJIAT0B), HHIMBUIYAJbHBIX MPOEKTOB.

1. buotexHosorusi U reHHas HHxKeHepust — TexHojoruu X XI Beka.
2. HanorexHonoruss Kak TPUOPUTETHOE HANPABICHUE pAa3BUTHS HAYKH W

npousBoacTBa B Poccuiickon denepanuu.

CoBpeMeHHBIE METObI 00€33apaKUBAHUSI BOJIBI.

AJnoTponus METAJUIOB.

Kwusnb u nestenpHOCTh . . MeHneneena.

«IlepuonnueckoMy 3aKOHY OyayIllee HE TPO3UT PA3PYLICHUEM. .. »

Cunres 114-ro anementa — TpuyM@ poCCUMCKUX PU3UKOB-SIEPIIUKOB.

NzoTomnbl Bogopoaa.

. Mcnonp3oBanue pagnoakTUBHBIX U30TOIOB B TEXHUYCCKUX TICIISX.

10 PeHTreHoBCKOE M3TydeHNE U €r0 UCIOJIb30BAaHUE B TEXHUKE M MCIHUIIMHE.

11.1Tna3mMa — 4eTBEpTOE COCTOSIHUE BEILIECTRA.

12.AmopdHbIe BelecTBa B IPUPOE, TEXHUKE, OBITY.

13.0xpana  OKpyXarwmiel  Ccpembl  OT  XUMHYECKOTO  3arps3HEHUS.
KonudecTBeHHBIE XapaKTEPUCTUKH 3arpsS3HEHUST OKPYKAIOIICH CPEIbI.

14.ITpumeHeHne TBEPAOTO U razoodpasHoro okcuaa yriaepoaa (IV).

15.3ammTa 030HOBOTO AKpaHa OT XUMHUECKOTO 3arpsi3HEHUSI.

16.I'pyOoaucniepcHbIE  CHUCTEMBI, WX KIacCH(PUKAIUS W HWCIOJIh30BAHUE B
npodeccuoHaNbHOU EeATeILHOCTH.

17.KocmeTuyeckue renu.

18.I1pumeHeHue CycreH3uil U IMYJIbCUN B CTPOUTEIHCTBE.

19.MuHepalibl ¥ TOpHBIE TTOPOJIBI KaK OCHOBA JIUTOC(EPHI.

20.PacTBOpsI BOKpYT Hac. TUIIBI pacTBOPOB.

21.Boja kak peareHT U cpefia ik XUMUYECKOTo Ipolecca.

22.Ku3nb u gestenpbHocTh C. AppeHnyca.

23.Bkiag OTEYECTBEHHBIX YYCHBIX B Pa3BUTHE TEOPHH DJICKTPOIUTHYCCKOM
JTUCCOTTHAITIH.

24.Y cTpaHeHue )KECTKOCTH BOJIBI HAa MPOMBIIIJICHHBIX TPEITPUATHSX.

25.CepHast KUCI0Ta — «XJIe0 XUMHUUYECKOU MPOMBIIIUIEHHOCTI.

26.Mcrionp30BaHe MHUHEPATBHBIX KHCIOT HAa NPEANPUATHAX Pa3TUIHOTO
npodus.

27.0OKcuipl U COJIM KaK CTPOUTENIbHbIE MaTepHabl.

28.Ucrtopus rurca.

29.IToBapeHHas COJIb KaK XUMUYECKOE ChIPhE.

30.MHoroIMKnii KapOOHAT KaNBIIUs: B IPUPOJE, B MPOMBIIIJICHHOCTH, B OBITY.

31.Peakuuu ropeHusi Ha MPOU3BOACTBE U B OBITY.

32.BuptyanbHoe MOJEIUPOBAHNE XUMUYECKUX MPOIIECCOB.

33.DJIeKTpONIN3 PACTBOPOB JIEKTPOJIHTOB.

34.271eKTpon3 PaCIIaBOB YJIECKTPOIUTOB.

35.IIpakTrueckoe MIPUMEHEHHUE AJIIEKTPOIU3A; paduHUpPOBaHMUE,
raJIbBaHOIIJIACTUKA, TaIbBAHOCTETHSI.

36.HcTopust monydeHus ¥ MPOU3BOICTBA AIFOMUHUS.

37.2MeKTpONUTUYECKOE TTOTYIeHHE U padhUHUPOBAHUE METH.

©oNP oA W
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38.Kuznb u nesrenpHOCTh [ J[9BH.

39.Ponp  MeTaqioB B UCTOpUU  4YelIOBeUECKOM muBuim3anuu. Hcropus
OTCYECTBEHHOW  dYepHOH MeTayuryprud. COBpeMEHHOE METaLTyprudecKoe
MIPOU3BOJICTBO.

40.Mcropusi OTe4eCTBEHHOM IBETHOM MeTauTypruu. Posib MeTayuioB U CIJIaBOB B
HAYYHO-TEXHUYECKOM ITporpecce.

41.Koppo3usi METaIIOB U CIIOCOOBI 3aIUTHI OT KOPPO3UH.

42.VIHepTHBIC WM 01aropoaHBIC Ta3bl.

43.Poxaaromniye coiau — rajIor€HEI.

44 VcTopust MIBEACKOW CIIHYKHU.

45.Vicropusi BOBHUKHOBEHHS M Pa3BUTHS OPraHUICCKON XUMHH.

46.Ku3nb u nearenbHocTh A. M. Bytnepoga.

47.BuTainu3M U €ro Kpax.

48.Ponb  OTEYECTBEHHBIX YYEHBIX B CTAHOBJIEHUHM M PA3BUTUU MHUPOBOU
OpPraHUYE€CKOU XUMUH.

49.CoBpeMeHHBIC TTPEACTABICHUS O TEOPUU XUMHUIECKOTO CTPOCHHUS.

50.29konornyeckue acneKThl UCIOIb30BAHUS YTIIEBOJIOPOIHOTO CHIPBA.

51.OKOHOMHYECKHE  aCMEKThl  MEXKIYHAapOAHOTO  COTPYAHUYECTBA IO
MCIIO0JIb30BAHUIO YTJIEBOJIOPOIHOTO CHIPHSI.

52.Uctopust OTKPHITUSL U Ppa3pabOTKU Ta30BbIX M HE(MTSHBIX MECTOPOXKICHUU B
Poccuiickoit @enepannm.

53.XuMusl yrIIeBOJIOPOTHOTO CHIPhS M MOS OyyImasi mpodeccusi.

54.Y11eBo10poAHOE TOTLIUBO, €TI0 BUJIbI U HA3HAUYCHHE.

55.CUHTETHYECKHE KAYyYYKH: UCTOPHS, MHOTOOOpa3ne U NEPCIIEKTUBBI.

56.Pe3nHoTexHUYECKOE TIPOM3BOJICTBO W €ro pPoOjb B HAYYHO-TEXHUYECKOM
nporpecce.

57.CBapodyHO€ MPOU3BOJCTBO U POJIb XUMHUHU YTIICBOAOPOIOB B HEM.

58.Hepth w ee TpaHCHOpTHpPOBKA KaK OCHOBAa  B3aMMOBBITOJHOTO
MEXKTYHApPOITHOT'O COTPYIHUYECTRBA.
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4. CTPYKTYPA U COJEP)KAHUE YUYEFHOM JUCHUTIJIUHBI
4.1. O0beM y4eOHOM NMCUUIIMHBI U BUIbI Y4eOHOH padoThl (04HOE

oTaeJIeHue)

Bua yuyeOHoii padoThI

O0neM yacoB

Oo0s13aTesibHasI ayINTOPHAsA yueOHasi HArpy3Ka (Bcero) 171

B TOM YHCJIE:
Jab0opaTopHbIe PabOTHI 26
IPAKTHYECKHUE pabOThI 4
KOHTPOJIbHBIE paOOTHI 2
KypcoBas paboTa (mpoekT) (ecim npeaycMOTPEHO) -

CamocTosiTe/ibHAs padoTa cTyieHTa (Bcero)

ATTecTanMs N0 AMCHMILINHE IK3amen
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5. TemaTnueckoe mianuposanue yueOHou Aucuuiinabl OY .10 «XuMus»» nNpu noaroroBke KBaJIuGpuuupoOBaHHbIX
padouux u cay:xammux npogeccun: 43.01.09 «IloBap, koHauTEp» (0OUHOE OTIETCHUE)

Kosin4yecTBO ayTUTOPHBIX 4YaCOB CamocTosiTeJIbHA
s1 paboTa
HaumeHoBaHue pa3iesioB u IIpakTHyeckue K CTyleHTa (4ac)
TeM Teoperuueckoe | (ceMHHApPCKHeE) U ypeosoe
Bcero MPOEKTHPO
o0yueHue JabopaTtopHble
3aHATHS Banue
BBenenue 3 3 -
Pa3nen 1. O0mas n 112 94 18
HeopraHuveckasi XuMusi
Tema 1.1. OcHOBHBIE ITOHATHU S 8 8 -
M 3aKOHbI XUMHUHU
Tema 1.2. [lepuonnueckuii
3aKOH U TIepUOANYEeCcKast
CHUCTEMa XUMUYECKUX 10 9 1
snemenToB JI.M.Menneneera
Y CTPOCHHUE aToMa
Tema 1.3. Ctpoenue 10 8 2
BeIeCTBa
Tema 1.4. Boma. PactBopbI.
DIIEKTPOIU TUYECKAs 10 9 1
JIFCCOLIMALIS
Tema 1.5. Knaccudukanms
HEOPraHM4YECKUX COCTMHEHU I 27 20 /
M UX CBOMCTBA
Tema 1.6. Xumudeckue 27 23 4
peakuuu
Tema 1.7. MeTamis! 1 20 17 3
HEMETaJUIbI
Pasznea 2. Opranuyeckas 56 44 12
XHUMHS




Tewma 2.1. OCHOBHbIE TOHATHUS
OpraHuYecKON XUMHUU U
TEOPUS CTPOEHUS
OpPraHUYECKUX COEMHEHHI

11

10

Tewma 2.2. YraneBonoposl 1
WX MPUPOJIHBIE UCTOYHUKH

14

12

Tema 2.3. Kucnopon
cojiepalire opraHu4ecKue
COCMHEHHUS

16

12

Tema 2.4. AzoTcoaepxaniue
OpPraHUYECKUE COCTUHCHHUS.
[TosmMmepsbl

15

10

Bcero nmo nucuuniivne

171

141

30




6.XapaKTepl/ICTHKa OCHOBHbBIX BUJI0B yqeﬁﬂoﬁ HACATECIABHOCTH CTYICHTOB

XapaKTepI/ICTI/IKa OCHOBHBIX BUI0B T€ATECJIBHOCTH CTYACHTOB

Copep:xkanue

0byuenus (Ha ypoBHe y4eOHBIX el cTBHIT)
Ba:xueiimue YMeHne gaBaTh  ONpEAEICHUE M ONEpUPOBATh  CIEAYIOLIUMMU
XUMHYECKHe XUMUYECKUMU TOHSATUAMU: BELIECTBO, XMMUYECKHH HIIEMEHT, aToM,
NOHATHSA MOJIEKYJIa, OTHOCHUTEJbHBIE aTOMHAas M MOJIEKYJSIPHAsT MaccChl, HOH,

QJUTOTPOIHS, U30TOMBI, XUMHUYECKAst CBS3b, AJIEKTPOOTPHUIATEIBHOCTb,
BaJICHTHOCTB, CTEIICHb OKHCIICHUS, MOJb, MOJIIpPHAsl Macca, MOJSPHBINA
00beM  Ta3000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYJISAPHOIO U
HEMOJIEKYJIIPHOTO CTPOCHHUS, PACTBOPHI, AJIEKTPOIUT U HEIIEKTPOJIHT,
AIIEKTPOJIUTHYECKAsT JMCCOIMALUS, OKHCIUTEIh W BOCCTAaHOBUTEINb,
OKHCIICHHE M BOCCTaHOBIICHHE, TEILUIOBOH 3(PEKT peakiuH, CKOPOCTb
XUMHYECKOH peakIiy, KaTajli3, XHMHUECKOe PABHOBECHUE, YTICPOIHbIN
CKeJleT, QyHKIMOHAIbHAs IPyINa, H30MEepHsl, TOMOJIOTHsI

OcHOBHBIE 3aKOHBI
XUMMH

dopMyIMpoBaHUE 3aKOHOB COXPaHEHUS MACCHI BEIIECTB M IIOCTOSHCTBA
cocTaBa BEUIECTB.

YcTaHoBKa MPUYMHHO-CIIEACTBEHHOMN CBSI3M MEX]Y COEeP)KaHUEM

ATHX 3aKOHOB M HATMCAHUEM XUMHUYECKUX (OPMYI U YpaBHEHUH.
YcTaHoBKa 3BOJIONMOHHON CYITHOCTH MEHJIEJIEEBCKOM M COBPEMEHH Oi
dbopMyMpoBOK mepuogudeckoro 3akona JI. WM. MeHnaeneesa.
OObscHeHne (U3NYECKOTO CMBICTa CHMBOJHKH TEPUOAHYECKOI
Tabmumpl  XuMmudeckux onemeHtoB JI. M. MennaeneeBa (HOMEpoB
JJIEMEHTa, MEepUojAa, TPYIMIbI) U YCTAHOBKA MPUYMHHO-CJIEICTBEHHOU
CBSI3M MEXIY CTPOCHHEM aToMa W 3aKOHOMEPHOCTSMH H3MEHCHUS
CBOMCTB 2JIEMEHTOB W OOpa30BaHHBIX MMM BEIIECTB B IMEPHOAAX U
rpynmnax.

XapakTeprucTUKa JIEMEHTOB MAJbIX M OOJIBIINX MEPUOIOB IO UX
nonoxxeuuto B [lepuonnueckoit cucreme Jl. 1. Menaeneesa

OcHoOBHBIE TEOpUM
XHMHH

YcTaHOBKA 3aBUCHMOCTH CBOMCTB XMMUYECKHX BEIECTB OT CTPOEHUS
aTOMOB 00pa3yIOLMX UX XUMUYECKHX DJIIEMEHTOB.

XapakTepuCTUKAa  BAXKHEWIIUX  TUIIOB  XMMHYECKHUX CBSI3e U
OTHOCHUTEIBHOCTH 3TON Tumosioruu. OObSICHEHNE 3aBUCIMOCTH CBOICTB
BEIIECTB OT UX COCTaBa U CTPOEHUS KPUCTAJUIMUECKUX PEIIETOK.
@OopMyJIMpPOBKAa OCHOBHBIX MOJOKEHUNW TEOPHUH SJIEKTPOJIUTHYECKON
JUCCOLMAMM M XapaKTepUCTUKA B CBETE€ JTOM TEOPHH CBOMCTB
OCHOBHBIX KJIAaCCOB HEOPraHMYECKHX coeauHeHud. PopMyanpoBKa
OCHOBHBIX IOJOXEHUNW TEOPUU XMMHYECKOTO CTPOEHHUS OpraHUYEeCKUX
COCIMHEHUM U XapaKTEepUCTHUKAa B CBETE€ OTOM TEOpUU CBOMCTB
OCHOBHBIX KJIACCOB OPraHMYECKUX COCAMHEHUI

Baskneiimue
BeIecTBA U
MaTepuaJbl

XapakTepucTMKa COCTaBa, CTPOCHMS, CBOMCTB, TIOJNy4YE€HUS U
npuMeHeHus: BaxkHenmmx mertauioB (IA u II A rpynn, amroMunus,
’KeJe3a, a B €CTECTBEHHOHAaYYHOM Ipo¢uie U HEKOTOPbIX d-3JIEMEHTOB)
Y UX COCIMHEHUM.

XapakTepucTHKa COCTaBa, CTPOEHUS, CBOMCTB, TMOJYy4EHHUS U
npumeHeHus: BaxHeimmx "HemertamwioB (VIII A, VIIA, VIA rpynn, a
Takke azota U (ocdopa, yriepoga M KpEeMHHS, BOAOPOAA) H UX
COCIMHEHUH.

XapakTepucTHKa COCTaBa, CTPOEHHUS, CBOMCTB, TONy4YeHHUS U
NPUMEHEHHUS  BaXKHEHIIMX  KJIACCOB  YIJIEBOJOPONOB  (QJIKaHOB,




[UKJIOAJIKAHOB, aJIKCHOB, AJIKKHOB, aPEHOB) M UX HauboJee 3HAaYNMbIX B
HapOJHOXO3SIICTBEHHOM IUIaHE MPEeACTaBUTENEH.

AHanornyHas XxapakTepUCTHKA BaKHEHIIUX MPECTaBUTENECH

JpPYTUX KJIacCOB OpPraHMYECKUX COEIUMHEHHI: MeTaHolla U 3TaHoIa,
CIIO)KHBIX 3(QHUPOB, XHUPOB, MbUI, alIbAEIHI0B ((opMaNbIETUIOB U
alneTayiberuaa), KeTOHOB (aleToHa), KapOOHOBBIX KHCIOT (YKCYCHOM
KHCIIOTBI, ISl €CTECTBEHHOHAYYHOT O POQUIIS IPEACTaBUTENEH IPYruX
KJIACCOB  KHUCIIOT),  MOHOCaxapuJoB  (TJIOKO3bI),  JIMCAaXapHIOB
(caxapo3sl), ToJMcaxapuaoB (Kpaxmalia ¥ IICJUTIOJIO3bI), aHHWJIMHA,
aMUHOKHCIIOT, O€JIKOB, MCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH,
Kay4yKOB, IJIACTMACC

Ku3HeHHBbIH UK
KJIETKHU

O3HakoMJIEHUE C KJIETOYHOW TeOpHel CTPOEHUsS! OpraHU3MOB.

YMeHne caMOCTOSTENIbHO UCKATh J10Ka3aTeNIbCTBA TOTO, YTO KJIETKa —
JJIEMEHTapHas  JKMBasg  CHUCTeMa U OCHOBHAs  CTPYKTYpHO-
(YHKUMOHAJIbHAS €MHUIIA BCEX )KUBBIX OPraHU3MOB

XHUMHYECKHH A3BIK
M CHMBOJIHKA

Hcnonbs3oBanue B yueOHOM 1 npodeccrnoHanbHOM NesSTeNbHOCTH
XMMHUYECKUX TEPMUHOB U CUMBOJIUKH.

Ha3BaHue M3y4eHHBIX BEIIECTB IO TPUBHUAIBHON WM MEXIYHAapOIHON
HOMEHKJIATypE U OTPAKEHUE COCTaBa ITUX COEAMHEHHH C IOMOIIbIO
xuMudeckux Gopmyit. OTpakeHne XUMHUYECKUX MTPOLECCOB C IIOMOILIbI0
YPaBHEHUM XUMHUYECKUX PEAKIIAMN

XumMmnueckue
peakumnu

OObsicHEeHHE CYIIHOCTH XHMMHYECKUX TmporeccoB. Kraccudukamus
XUMHUYECKUX PEAKIUN IO Pa3JMYHBbIM IMPU3HAKAM: YUCIY U COCTaBY
MPOJAYKTOB W PEAreHTOB, TeIuioBoMYy 3¢deKTy, HampaBieHuio, (dase,
HAJIMYUIO KaTalu3aTopa, U3MEHEHHUIO CTENEHEH OKUCIICHUS 3JIEMEHTOB,
00pa3yIoIIMX BEIIECTRA.

YcTaHOBKAa MPU3HAKOB OOIIETO W PA3IMYHOTO B THUIIOJIOTUU pPeaKIui
JUISI HEOPraHWYECKOM M opraHudyeckor xumuu. Kiaccuduiumkarms
BEIIECTB U MPOIECCOB C TOYKH 3PEHUSI OKUCIIEHUS-BOCCTAHOBIJICHUS.
CocraBieHue ypaBHEHUN peaKIuil

C TIOMOIIBI0 METO/Ia JIEKTPOHHOTO Oananca. OObsICHEHNE 3aBUCH MOCTH
CKOPOCTH XHMHYECKOW PEaKIMhd U TOJOXKEHUS XUMHYECKOTO
paBHOBECHS OT PA3IUYHBIX (PAaKTOPOB

XuMuueckuu
IKCIEPUMEHT

BbinonHeHne XMMUYECKOro 3KCIEpUMEHTa B IOJHOM COOTBETCTBUM C
IpaBHJIaMu 0€30I1aCHOCTH.

Ha6umonenue, puxcanus u onvcaHue pe3yabTaToB IPOBEIEHHOIO
HKCIEPUMEHTA

XumMuyeckasi
uHpopManus

[IpoBeneHne camMOCTOSTENIBHOIO MOMCKAa XUMHUYECKOW HH(pOpMaluu ¢
HUCIIOJIb30BAaHUEM Pa3IMIHBIX HCTOYHHUKOB (HayT-IHO-HOHy.]U[pHBIX
U3JJaHUH, KOMIBIOTEPHBIX ©0a3 MJaHHBIX, pecypcoB VHTepHera).
Vcnonb30BaHNE KOMIIBIOTEPHBIX TEXHOJOTMHM Ui  00paboTKH MU
nepenayd XMMUIeCcKolH HHPOPMAIIUK U €€ TIPEICTABJICHUS B Pa3IMIHBIX
dhopmax.

Pacuérnl mo
XHMHYECKHM
dpopmynam u
YPaBHEHUSIM

YcTaHOBKa 3aBUCUMOCTH MEXAY KAauye€CTBEHHOW M KOJMYECTBEHHOHN
CTOPOHAMHU XMMHYECKHX OOBEKTOB M MpOIleccoB. PeleHne pacueTHbIX
3a71a4 10 XUMHYECKUM (popMyniaM U ypaBHEHHUSIM




IIpopuiabHoe u
npogeccHOHAIBHO
3HAYMMOe
coJepkaHue

OOBbsicHEHNE XMMUYECKUX SIBJICHUM, TPOUCXOAAIINX B IPUPOJIE,

OBITY U Ha ITPOU3BOJICTBE.

Omnpenenenne BO3MOXKHOCTEM NMPOTEKAHHUSI XMUMHUYECKHX IMPEBpaLICHUI
B Pa3JIMYHBIX YCIOBHUSX.

CobnroieHre TpaBWJI  DKOJOTHYECKH T'PaMOTHOTO TIOBEJCHHUS B
OKpY’KaIOILEH cpelie.

OneHka BIMSIHUS XMMHYECKOIO 3arpsi3HEHUS OKPY)KAIOLIEW cpenbl Ha
OpraHu3M YelIOBeKa U APYyTHUe KUBbI€ OPraHU3MBbI.

CoOmronenne mpaBui 0Oe30macHOro oOpallleHuss ¢ TOpPIOYUMH U
TOKCHYHBIMH BEI[ECTBAMU, TaOOPaTOPHBIM 000y IOBAaHUEM.
[ToaroToBka pacTBOpOB 3aJaHHOW KOHIIGHTpaMM B OBITY W Ha
IIPOU3BOJICTBE.

Kputnueckas oleHka 10CTOBEPHOCTH XUMUYECKOW HH(OpPMaLINH,
MOCTYNAOUIEH U3 pa3HbIX HICTOYHHKOB




7.Y4e0HO0-MeTOoANY eCKoe
N maTtepnanbHO-TeXHHMYECKOE 0O0ecreYeHune
NMporpaMmbl y4eOHOH JUCHUTITIHHBI
«XuMHUA»

OcBoenue paboueit mporpamMmmbl ydeOHOM auciuIimHbl OY /(.10 «Xumus»
mpeanonaraeT HaaMuMe B TEXHHUKyMe KaOuWHeTa XUMHHM C Jabopatopueid u
7a00paHTCKOM KOMHATOM, B KOTOPOM HMMEETCS BO3MOXKHOCTH  OOCCIEUHTH
cBOOOMHBIA jgocTynm B MHTEpHET BO BpeMs Y4eOHOTO 3aHATHS U B TIEPHO
BHEYUEOHON NEATEIHHOCTH 00yJaroIIIXCs.

[Tomemenne  kabuHeTa  ymoBieTBOpsieT  TpeboBanusiMm  CaHHWTapHO-
snuAeMuoNorniyeckux mnpaBusl U HopMaruBoB (CaulluH 2.4.2 No 178-02) u
OCHAIIIEHO THITOBBIM 000PYJIOBaHUEM, YKa3aHHBIM B HACTOSIIIIMX TPECOOBAHMSIX, B TOM
YHUCIIe CINEHUANIM3UPOBAHHONM y4eOHOM MeOenplo U CpeAcTBaMH  OOY4eHHS,
JIOCTaTOYHBIMU JUTSI BBITIOJTHEHUSI TpeOOBaHUW K YPOBHIO MOJTOTOBKH
00 yJaromuxcsl.

B cocraB yueOHO-METOAMYECKOTO M MAaTE€pUAIbHO-TEXHHUYECKOTO OCHAIICHUS
KaOWHEeTa XMMUU BXOJIST:

- MHOTO() YHKITHOHAJTLHBIN KOMIUIEKC TIPEToaaBaTes;

- HaTypaJbHble OOBEKTHI, MOJENH, NPUOOPBl W HAOOpBHI ISl TMOCTAHOBKHU
JIEMOHCTPAIIMOHHOTO U YYEHUYECKOTO IKCIIEPUMEHTA;

- IEYaTHBIE CPe/ICTBAa O0YUCHUS;

- IEPEYHH OCHOBHOM U JIONOJHUTEIHHONU Y4eOHOM JTUTEpaTypHhI;

- OubIMOTEeUHBIN (POH/I.

B Oubnuoreunslil (oHA BXOAAT YUEOHUKH, Y4€OHO-METOJNYECKHE KOMIUIEKTHI
(YMK), obGecrnieunBaromue ocBoeHue ydeOHOM muctumimabl OY .10 «Xumusy,
PEKOMEHIOBAHHBIC WJTU JIOMYIIICHHBIE JJI UCTIOJb30BaHUS B TEXHUKYME.



8.0cHOBHBIC HCTOYHMKH U JIUTEPATypa
Pexomenayemas iureparypa
s npenooasamens
OenepanbHblii 3akoH oT 29.11.2012 Ne 273-®3 «0O6 o6pa3oBaHuu B
Poccuiickoit ®enepanun». Ilpukaz MunucrepcrBa oOpazoBanusi U Hayku PD ot
17.05.2012 No 413 «O0 yrBepxkaeHUu (eAepaTbHOr0 TrOCyJapCTBEHHOIO
00pa3oBaTeIbHOrO CTaHAapTa CpeaHEro (IOJIHOr0) 00IIero 00pa3oBaHusD.

[Ipuka3 MunucrepcrBa oopasoBanusi u Hayku PO ot 29.12.2014 Ne 1645 «O
BHeceHnn wusMmeHeHud B llpukaz MunucrepctBa obOpazoBanusi U Hayku PD or
17.05.2012 No 413 “O06 yrBepxaeHun ¢eaepaibHOrO  TrOCYIapCTBEHHOTO
00pa3oBaTeIbHOTO CTaHAapTa CPeAHETo (TTOJIHOT0) OOIIEro 00pa30BaHUS ».

[Tucemo JlemapramMeHTa TOCYAApCTBEHHOM MOJUTUKH B cdepe MOATOTOBKH
pabounx kaapoB u JII[IO Mwunobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHaMy 1Mo OpraHu3aluy TOJYYEHUsS CpEIHEro oOmiero oOpa3oBaHHs B
npeaesax OCBOCHHS OO0pa3oBaTENbHBIX MPOrpaMM CpPEAHEro MPOoQecCHOHATHHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOIO 0OIIEro 0oOpa3oBaHUS C Y4ETOM TpeOOBaHMIA
denepanbHBIX TOCYJapCTBEHHBIX 00Pa30BaTEIbHBIX CTAHAAPTOB M IMOJIydaeMOu
npo¢eCCum WM CHELUATLHOCTU CPEAHETO MPOPECCUOHAIBHOTO 00Pa30BaAHUSY.

- Tabpuensu O.C. Xumus nuas mnpodeccuii ¥ CHEIUATBHOCTEH TEXHUYECKOTO
npoduns: yuebnuk / O.C. I'abpuensn, W.I'. OctpoymoB. — 6-¢ uzm., crep. — M.:
W3naTensckuii meHTp «Akagemus», 2013. — 256 c.

- 'a6bpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., Jopodeera H.M.; nox pex. O.C.
["abpuensaa. M. : Uznatenbckuit ieHTp «Akagemusi», 2013.

- 'abpuensu O.C., JIvicora I'.I'. Xumus B TecTax, 3aja4ax U yIpaXHCHUSIX: yueOHOE
nocooue s YUPEKIACHUW cpeaHero mnpodhecCHOHaIbHOTO o0pa3oBaHus- M.:
N3narensckuii HeHTp «Akagemus» , 2014.- 224 c.

s cmyoenmos
- T'abpuensu O.C. Xumus g npodeccuil U ClelHabHOCTEH TEXHUYECKOTro
npoduns: yuebnuk / O.C. I'abpuensn, W.I'. OctpoymoB. — 6-¢ usm., crep. — M.:
N3narenvckuii neHTp «Akagemus», 2013. — 256 c.

Tabpuenan O. C., Ocmpoymos H. I, Ocmpoymosa E. E. u op. Xumus s
npodeccuil U CrenuaIbHOCTENH €CTECTBEHHOHAYYHOT O MPOouisi: yueOHUK JUIs CTY/I.
yupexaeHuit cpes. npod. oopazoBanusa. — M., 2014.

Taopuensn  O. C., Ocmpoymose HU. [I. Xumus g nupodeccuit  u
CHEIUAILHOCTEH  COUMAIbHO-DKOHOMUYECKOTO M TYMaHUTaApHOro mpoduiie:
Y4EOHMK HJIsl CTYH. y4dpexaeHuil cpen. mpod. obOpasoBanus. — M., 2014.



Epoxun FO. M. Xumus: 3agaun W yhOnpaXHEHHUS: yded. TocoOue s CTYII.
yupexaeHuil cpen. npod. oopazoBanus. — M., 2014.
HNurepHer-pecypcsl
- T'abpuensu O.C. Xumus i npodeccuil U CelHabHOCTEH TEXHUYECKOTO
npoduns: yueobnuk / O.C. I'abpuensn, WU.I'. OctpoymoB. — 6-¢ uzn., crep. — M.:
N3narenscknii neHTp «Akagemus», 2013. — 256 c.
http://docplayer.ru/41334012-Himiya-0-s-gabrielyan-i-g-ostroumov-dlya-
professiy-i-specialnostey-tennicheskogo-profilya-uchebnik-professionalnoe-
obrazovanie.html

Tabpuenan O. C.,Ocmpoymos U. I'., Cnaokos C. A.,Jlopopeesa H. M. TlpakTukym:
yue0. mocobue i CTyI. y4pexIaeHul cpen. mpod. oOpazoanus. — M., 2014.
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-
redakciey-0-s-gabrielyana.html

Epoxun [O. M., Kosanesa M. b. Xumus ans mnpodeccuii U CIEHUANTBHOCTEH
TEXHUYECKOTO M €CTECTBEHHOHAyyHOro npoduiei: y4eOHMK s CTYQ.
YUPEXKICHUM Cper. npod. oOpazoBanud. — M., 2014.
https://drive.google.com/file/d/0Bztrn wGUsIBRakdwbW5SxVmlzQ3M/view

Epoxun 1O. M. Xumusi: 3agau U yOpaKHEHUs: yded. mocodbue s CTYy..
yupexaeHuit cpen. mpod. oopazoBanus. — M., 2014.
https://drive.google.com/file/d/0BztrnwGUsIBRNKNURXVBSVpiZ0k/view

www.alhimikov.net (O6pa3oBaTebHBINA CANT IS NTKOJILHUKOB).

http://www.chem.msu.su/rus/elibrary/ (3mexkrponnast OnbIMOTEKA IO XUMUH )

http://chemistry-chemists.com/ (3;1eKTpoHHBIH KypHaT « XUMUKHA U XHUMHSD)

http://www.hemi.nsu.ru/ (OcunoBsl xumun. HTEpHET-y4eOHUK)

http://hemi.wallst.ru/ (O6pa3oBaTeNbHBIN CAWT AJIs1 IKOJIBHUKOB U CTYJICHTOB)

http://www.consultant.ru/document/cons_doc LAW 140174/ ( ®enepanbHbIii 3aKOH
oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @eaepannm )

http://base.garant.ru/70188902/ ( IMpuka3z MunoopHayku Poccun ot 17.05.2012 Ne
413 «O0 yrBepkaeHUH (henepaabHOro rocy1apcTBEHHOT0 00pa30BaTEILHOIO
CTaHaapTa cpeaHero (IMOJIHOro) ooIero 00pa3oBaHus )

http://base.garant.ru/70866626/ ( Ilpukaz MunoopHayku Poccun ot 29.12.2014 Ne
1645 «O BHecenuun n3meHenut B [Ipukaz MunucrepcTBa 00pa3oBaHus U HAYKH
Poccwuiickoit @eneparuum ot 17.05.2012 No 413 “O06 yrBepkaenuu enepaibHOTO



http://docplayer.ru/41334012-Himiya-o-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html
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