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1.IlosgscHUTEIBLHASA 3ANIMCKA

Pabouas nporpamma yueOnoi aucturuimabl OY 111 «Xumus» npeaHazHaueHa
st u3dydeHuss xumund B OI'BIIOY «bylickuil TEXHHKYM JKEJI€3HOAOPOKHOTO
Tpancnopta KoctpoMckoii obactuy» (fajee TEXHUKYM), pealu3yroneM o0pa3oBa-
TEJBHYIO MIPOrpaMMy CpellHero o0miero o0pa3oBaHus B Mpejesiax OCBOCHUS OCHOB-
HO mpodeccronanbHoi 0bpazoBatenbHOi mporpammel CI1IO (OITOIT CIIO) Ha Gaze
OCHOBHOTO 00111er0 00pa30BaHusl MPU MOATOTOBKE KBATU(HUIIMPOBAHHBIX pabOUUX U
CITy>KalllHX.

Pabouas mporpamma OV/[.11 «Xumwms» (6a30BbIii ypoBeHB), pa3paboTaHa C
yuetoM [IpumepHOii OCHOBHOM 00pa3oBaTENbHONM MPOrpaMMBbl CPEAHETO 00IIero 00-
pazoBaHus (peuieHue ¢eaepaibHOTO Y4eOHO-METOAMYECKOTO0 OOBEIUHEHUS 0 00-
nemMy oopazoBaHuio - mpoTokosa oT 28.06.2016 r. Ne 2/16-3). lannas paboyasi mpo-
rpaMma MOKET PEaM30BBIBATHCS C MPUMEHEHUEM DJIEKTPOHHOTO OOYYEHUS U JMC-
TaHIIMOHHBIX 00pPa30BATENIbHBIX TEXHOJIOTH.

Conepxanue nporpammbl OV /.11 «Xumus» HanpaBlIeHO HA JOCTUKEHUE Cle-
TYIOIIUX 1eJIe:

— packpbIBaThb Ha IMpuUMEpax poJib XUMUU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA U B PAKTUYECKOU JIEITEIBHOCTH YEIIOBEKA;

— JIEMOHCTPHUpPOBaTh Ha MIpUMEpPax B3aUMOCBI3b MEXKIY XUMHUEH U JPYTUMHU
€CTECTBEHHBIMU HayKaMHu;

— pacKphIBaThb Ha MpUMEpax IMOJOXKEHUS TEOPUU XUMHUUYECKOTO CTPOCHUS
A.M. bytneposa;

— nmnoHuMath (usndeckui cmeich llepuoguueckoro 3akona /.M. MenneneeBa u
Ha €ro OCHOBE OOBSCHSATH 3aBUCUMOCTh CBOMCTB XUMHUUYECKUX DJJIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB OT JIEKTPOHHOTO CTPOCHHS aTOMOB;

— OOBSCHATh TPUYMHBI MHOTOOOpa3Ws BEIIECTB HAa OCHOBE  OOIIUX
MPEICTABJICHUH 00 UX COCTaBe U CTPOCHUHU;

— TPUMEHATH MPaBUJia CUCTEMATUYECKON MEXKIyHAapOJIHOW HOMEHKJIATYpPhbl Kak
CpelICTBa pa3InyeHUs U UACHTU(PUKAIIMK BEIIECTB MO UX COCTABY U CTPOCHUIO;

—  COCTaBIISITb MOJICKYJISIPHBIE U CTPYKTYpHBIE (hOPMYJIbl OPTaHUYECKUX BEIICCTB
KaKk HoOcHUTeleld wuHpoOpManMu O CTPOSGHHWU BEIIECTBa, €ro CBOWCTBAX W
MPUHAAJIEKHOCTH K ONPEEICHHOMY KJIACCy COCIMHEHU;

— XapakTepu30BaTh OpPraHUYECKUE BeEIleCTBAa IO COCTaBy, CTPOCHUIO W
CBOMCTBaM, YyCTaHABJIMBaTh MPUYUHHO-CJICIACTBEHHBIC CBS3M MEXKIY JTaHHBIMHU
XapaKTepUCTUKAMU BEIIECTBA;

— TOPUBOAUTH MPUMEPHl XUMHUYECKUX PEaKIUi, pPaCKPBIBAIOIIUX XapaKTEPHBIC
CBOMCTBA TUIHMYHBIX MPEICTABUTEICH KJIACCOB OPTaHMYECKUX BEIIECTB C ILEJIbI0 HUX
uAeHTU(UKAITMT U 00BSICHEHUS 00JIaCTH TPUMEHEHUS;

— TPOTHO3UPOBATH BO3MOXKHOCThH MPOTEKAHUSI XUMUYECKHX PEAKIHUA HA OCHOBE
3HAHUM O TUIIAX XMMHYECKOW CBSI3M B MOJIEKYJIAX PEAareHTOB M HMX PEAKUMOHHOU
CIIOCOOHOCTH,



— HCTOJh30BaTh 3HAHUS O COCTABE, CTPOCHUH M XUMHUYECKIX CBOWCTBAaX BEIECTB
7U1st 0€30MMaCHOTO MPUMEHEHUS B MPAKTUUECKOU JIEeATEIbHOCTH;

— TNPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIIOJIb30BAHUS MTPOIYKTOB MepepadboTKu
He()TH W TMPUPOJIHOTO Ta3a, BBICOKOMOJICKYJSIPHBIX COEIUHEHHM (MOJIUATUIICHA,
CUHTETHYECKOTO Kay4yyKa, alleTaTHOT'O BOJIOKHA);

— TPOBOJUTH OMbBITHI MO PACIO3HABAHUIO OPraHUYECKUX BEIIECTB: TIUIEPHUHA,
YKCYCHOM KHCJIOTBI, HEMPEIEIbHBIX KUPOB, TTIOKO3bI, Kpaxmala, OeJIKOB — B COCTABE
MUTIEBBIX MMPOAYKTOB U KOCMETHYECKUX CPE/ICTB;

— BJIAJICTh MpaBWIAMH W TIpHeMaMu 0e€30MacHON paboThl C XUMHUYECKUMH
BEIIIECTBAMH M JTAOOPATOPHBIM 000PYI0BAaHUEM;

— YCTaHABIMBATh 3aBHCHUMOCTH CKOPOCTH XHUMHYECKON PEAKIMd U CMEIICHUS
XUMUYECKOTO PABHOBECUS OT pa3MYHBIX (HAaKTOPOB C TICNIBIO  OMPEACICHHS
ONTHMAJIBHBIX YCJIOBUI MPOTEKAHMS XUMHUYECKHUX MTPOIIECCOB;

— MPUBOJUTH IPUMEPHI THIPOJIU3a COJICH B TOBCEAHEBHOM KU3HU YETIOBEKA,

— TNPUBOJUTH MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUM B IPUPOJIE,
MPOU3BOICTBEHHBIX MPOIIECCAX U )KUZHEAEATEILHOCTH OPTaHU3MOB;

— TPUBOJUTH TPUMEPHl XUMHYECKHUX PEaKlUi, PacKphIBAOIIMUX OOIIHUe
XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJUIOB;

— MPOBOJUTH PACUYEThl HA HAXOXKJECHUE MOJICKYJSIPHON (OpMYIIbl YyTIeBOAOPOIA
M0 MPOJIyKTaM CrOpaHusi M MO €ro OTHOCHUTEIbHOUW IJIOTHOCTH M MacCOBBIM JIOJISIM
AJIEMEHTOB, BXOSAIIHNX B €0 COCTaB;

— BJIaJIETh TIpaBWIaMH O€30MMacHOTO OOpalieHus C €AKUMH, TOPIOYUMHU W
TOKCHUYHBIMH BEIIECTBAMH, CPEICTBAMH OBITOBOM XUMUU;

— OCYIIECTBIIATh TMOWCK XHMHYECKOW  WHGOpPMAIMKM 1O  HA3BaHUSM,
uaeHTU(UKATOpaM, CTPYKTYPHBIM (pOpMYIIaM BEIIECTB;

— KPHUTHYECKH OIICHMBATh M HWHTEPIPETUPOBATH XUMHUYECCKYI0 HH(POPMAIIHIO,
collepKallylocsi B COOOIIEHUAX CPEICTB MAacCOBOM HMH(pOpManuu, pecypcax
WNuTepHeTa, HAYYHO-TIOMYJAPHBIX CTAThSIX C TOYKH 3PEHHUS €CTECTBEHHO-HAYYHOM
KOPPEKTHOCTH B IEJIAX BBIABJICHUS OIMUOOYHBIX CYXICHUU U (HOPMHUPOBAHUS
COOCTBEHHOM MO3HIINH;

— TPEACTaBIATh MYTH PEIICHUS TJIOOAIBHBIX MPOOJeM, CTOSAMUX TMepes
YEJIOBEUECTBOM: DKOJOTUYECKUX, DHEPTEeTUYECKUX, CBHIPEBBIX, U POJIb XHMHUU B
PEIICHUH 3TUX TTPOOIIEM.

B mporpammy BKJIIOYEHO COJEep)KaHHE, HalpaBlIeHHOE Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMIETEHIIUM, HEOOXOAMMBIX i KauecTBeHHOTO ocBoenus: OIIOIT CI1O
Ha 0a3e OCHOBHOI'O OOIIEro 0Opa3oBaHMs C MOJIYUYEHHEM CpeaHEro odmiero oopaso-
BaHMsI; TPOTPaMMBl ITOATOTOBKM KBATU(HUIIMPOBAHHBIX pPA00OYMX W CIyXKaIIuX
(ITITKPC).

2. O0mas xapakTepucTuKa y4eOHOi JUCHUILIHHBI
OV.11 «Xumusi»
XUMUsL — 3TO HayKa O BEIIECTBAX, X COCTABE M CTPOCHHUH, CBOMCTBAX U Mpe-
BpAILIEHUSIX, 3HAYCHUH XUMUYECKUX BEIECTB, MATEPUAJIOB U MPOLIECCOB B MPAKTUYE-
CKOM JESATEIIbHOCTH YEIOBEKA.



Conepsxanne obmeodpazoBarenbHol yueOHoM quctumanHbl OY (.11 «Xumus»
HaIpaBJICHO HA YCBOCHHE OOYYAIOIIMMHUCA OCHOBHBIX MOHSITUM, 3aKOHOB U TEOPUH
XUMUU; OBJIAQJICHUE YMEHUSAMH HaOJI0/1aTh XUMUYECKUE SBJICHUSI, IPOBOJAUTH XUMHU-
YECKUW SKCIEPUMEHT, MPOU3BOAUTH PacyeThl HA OCHOBE XMMHUYECKUX (OpMys Be-
IIECTB U YPaBHEHUI XUMUYECKUX PEAKIUH.

B npouecce u3ydenuss XuMuu y 00y4arolnuxcsi pa3BUBAIOTCS MO3HABATEIbHBIC
MHTEPEChl U WHTEJUIEKTYallbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIIbHOM
MPUOOPETECHUHN 3HAHWKM TI0 XMUMHH B COOTBETCTBHUU C BO3HUKAIOIINMH >KU3HECHHBIMH
npo0iieMaMu, BOCIIUTHIBAECTCSA OEpEeKHOE OTHOILICHHS K MPUPOJIE, TOHUMAaHKUE 3/10pO-
BOTO 00pasa >KHW3HH, HEOOXOAUMOCTH TPEIyNPEKACHUS SIBICHUN, HAHOCSIIUX Bpe.
3I0pOBBIO U OKpYy>karouieil cpene. OHM OCBaMBaKOT MPUEMBI TPAMOTHOT0, O€3011aCHO-
r0 HCIOJIb30BaHMSI XMMHUYECKUX BELIECTB M MaTEpPUAIOB, NMPUMEHSEMBIX B OBITY,
CEJIbCKOM XO3SIMCTBE W Ha MPOU3BOACTBE. POPMHUPOBAHNE KOMIIETEHIIMM (PUHAHCO-
BOW I'PaMOTHOCTH.

[Ipu cTpyKTypupOBaHUU COJAEPKaHUA 00II€00pa30BaTENbHON yueOHOW NUCIU-
IUTMHBL U1 TEXHUKYMa, YYUTHIBAJach OOBEKTHMBHAS PEaTbHOCTh — HEOOJIBIION
00BbEM 4acoB, OTIYIIEHHBIX HA U3yUYCHHE XUMHUHU U CTPEMIICHHE MaKCUMAaJIbLHO COOT-
BETCTBOBaTh HJEAM pa3BuBaroliero oodydenus. [loaTomy Teopernyeckue BOMpoO-
Chl MAaKCHMMAaJbHO CMEIICHBbl K Haually HM3yYEeHHs] NUCIMIUIMHBI, C TE€M, YTOObI
MocJenyronmil  (pakTUYeCKud Matepuan paccMaTpUBaJICd HA OCHOBE H3YUYEHHBIX
TEOPUH.

Peanuzauus ne1yKTUBHOTO MOAXO0JA K MU3YYEHUIO XUMHH CIIOCOOCTBYET pa3Bu-
THIO TaKUX JIOTHYECKUX ONepalil MbIIIJICHUS, KaK aHAJIW3 U CUHTE3, 0000IIeHHE U
KOHKpETH3aIsl, CPABHEHUE U AHAJIOTHSI, CHCTEMATH3alusl U KiaccuuKanus u Jap.

Nzyuenne nquctummiuasl OY .11 « Xumus» B TEXHUKYME, UMEET CBOU OCOOCH-
HOCTH B 3aBUCHUMOCTH OT poduiisd mpodecCuoHaNIbHOro 00pa3oBaHus. ITO BbIpa-
KACTCS B COJEP)KaHUU OOY4YEeHHS, KOJIMYECTBE YacOB, BBIJCISIEMBIX Ha H3y4YCHUE
OTJIETLHBIX TE€M MPOTPAMMBbI, TTyOMHE MX OCBOEHHUS OOYYalOIMMUCS B 00bEME H
XapaKkTepe MPAKTUYECKUX 3aHSATUMN, BUIaX BHEAYJTUTOPHON CaMOCTOSTEIHHOU pabo-
ThI CTYJICHTOB.

[Ipu ocBoenun mpodeccun 43.01.09 «IloBap, KOHIUTEPY» ECTECTBEHHOHAYY-
HOTO mpoduias npodheccCuoHATFHOTO 00pa30BaHUS XUMHUS H3ydaeTcs Ha 0a30BOM
YPOBHE.

Cneunduka uzydeHuss XxuMuu npu osnaneHun npodeccun 43.01.09 «Ilosap,
KOHJUTEP» OTpa)xeHa B Kaxaou Teme paznena «ConaepxkaHue yueOHON AUCIUILIHU-
HbI». B mporiecce u3yueHusi XMMUHU TEOPETUUECKHUE CBEACHUS JOMOJHSIIOTCS JEMOH-
CTpaIusMHu, JJaOOPaTOPHBIMU OTBITAMH U MPAKTUYCCKUMH 3aHATUAMH. 3HAUUTEIHHOE
MECTO OTBOJIUTCS XUMHUYECKOMY SKCIEepUMEHTY. OH OTKpBIBAE€T BO3MOXKHOCTH (Hop-
MHUpPOBaTh Yy OOy4aronIuxcsi CHenuaibHble NpEeIMETHbIE yMEHUs: padoTarh C Be-
IIIECTBAMHU, BBITIOJHATh MPOCTHIE XUMHUUYECKHE OMBITHI, YYWUTh O€30MacHOMY H
HKOJIOTMYECKH TPaMOTHOMY OOpAIllEHUIO C BeIleCTBaMH, MaTepuallaMy U Mpoliec-
camu B ObITY M Ha ITPOU3BO/ICTBE.



Jl5is opraHu3anuy BHEAYJUTOPHONW CaMOCTOSITENIbHONU paboThl CTYIEHTOB, OBJIA-
nesaronux npodeccueit 43.01.09 «IloBap, KoHAUTEPY, MPECTABICH IPUMEPHBIN T1e-
pedeHb pedepatoB (IOKIAT0B), UHIUBUAYATBHBIX TPOEKTOB.

B nponecce uzyuenuss nucuurmuabl OY /.11 «Xumus» BaxkHO (opMUPOBATH
MH(OPMAITMOHHYI0O KOMIIETEHTHOCTh OOyuwatomuxcsi. [loaromy mnpu opranuzanuu
CaMOCTOSTENIbHON paboThl HEOOXOJUMO aKIIEHTUPOBATh BHUMAaHUE OOYUYarOIIMXCS
Ha noucke MHGOpPMaIMK B CPEJCTBAX MaccMmeaua, MiHtepHere, y4eOHOW M crelu-
aIbHON JHUTEpaType C COOTBETCTBYIOIIMM O(OpPMIIEHHEM U MPEICTABICHUEM pe-
3yJbTaTOB.

N3yuenue o0meodpazoBatenbHoi yueOHOM qucuuiinibl OY 111 «Xumus» 3a-
BEpUIAETCS MOABEACHUEM HTOIOB B (OpPME HK3aMEHa B paMKaxX NPOMEKYTOYHOM
arrectauun cTyneHToB B mnpouecce ocBoeHuss OIIOIT CIIO ¢ nonyueHuem
cpeanero oomiero oopazosanus (IITIKPC.)

3. MecTo y4eOHOM IMCUUIIMHBI B Y4eOHOM IJIAHE

VYyeonas pucuumimaa OY .11 «Xumusy sBISeTCsS NMPEIMETOM IO BHIOOPY U3
oOs3aTenbHONM TpeaMeTHOM obnactu «EctectBennbie Hayku»y @DI'OC  cpemnero
oOmero oOpa3oBaHMUs.

B texnukyme, peanusyromieM o0pa3oBaTeIbHYIO MIPOTpaMMy CPEIHEro OOIIero
obpazoBanus B npenaenax ocBoeHus OIIOIT CITO Ha 6a3e ocHOBHOro o01iero odpa-
3oBanusi, OVY/.11 «Xumus» wuszydaercs B 00I11€00pa30BaTENbHOM LHKIE Yy4eO-
Horo ana OIIOIT CIIO na 0a3e OCHOBHOro o0miero oOpa3oBaHMs C MOJYYECHU-
eM cpeaHero ooiero oopasosanus (ITITKPC).

B yueOnbix mnanax [IITKPC mecto OV /I.11 «Xumusi» BXOIUT B COCTaB OOIINUX
0011e00pa3oBaTeNbHbIX Y4YE€OHBIX JUCUUILIMH, (OPMHUPYEMBIX U3 00S3aTENIbHBIX
npeaMetHbix obnacter ®I'OC cpennero oOmiero obpa3zoBaHusi, ajisg npodeccuu
43.01.09 «IloBap, kOHAUTEP» €CTECTBEHHOHAYYHOTO Tpodusis mpodhecCcruoHaTIbLHOTO
o0Opa3oBaHUs.

4 IliianupyemMble pe3yJibTaThl OCBOCHUSI Y4eOHOM TUCIUIIMHBI

OcBoenue conepxanust OYJI.11 «Xumus» obecrieunBaeT TOCTHKEHHUE CTY/ICH-
TaMU CJICIYIONINX Pe3yJIbTAaTOB: JUYHOCTHBIE, METANPEAMETHBIC W TIPEIMETHBIE pe-
3yabTaThl o yueOHou aucturumae OY]l.11 «Xumus», permaMeHTHpoBaHbl TpeOo-
Banusmu ®I'OC COO.

C uenbto obecniedeHus €AMHCTBA TIPOIIECCOB BOCITUTAHUS, PA3BUTHSI U O0yUCHUS
B TICPHOJ] OCBOCHUS JTAHHOW JTHUCIHUILIMHBI TPOBEACHA CHHXPOHU3AIMS: JIMYHOCTHBIX,
METaIpPEeAMETHBIX, TPEIMETHBIX PE3yJIbTAaTOB IO YYECOHOW MUCIUILIMHE HA YPOBHE
cpeaHero oomiero oopa3zoBaHus Ha 0a30BOM YpOBHE C JUYHOCTHBIMHU PE3yJIbTaTaMU
nporpammel Bocriutanus 1o npodeccun 43.01.09 «IloBap, kongutepy», (mabauya 1)



Taomuna 1

Cunxponuzayus TUYHOCMHBIX, MEManpeoMemHulx, nPeoMemHtbIX pe3yIbmamos u3z padboyei npozpamvmol no
yuebHotl oucyuniute c JIP uz npoepammel eocnumanusi no npogheccuu 43.01.09 «llosap, konoumep»

Haumenoeanue JIP u3

Haumenoeanue MP u3

Haumenoeanue IIP
(6azoewiit ypoeens) u3

P pabouei NPOPAMMYL | o 1 ry paboueit  npozpammul 1P | padoucii npozpammor
60CRUMAHUA U CO2/1ACHO no oucyuniune  co- no oucyuniume co-
Qroc coo 2nacho ®IocC Coo nacno DIOC COO

JIP1. | Poccuiickyto  rpaxnaaH- | MPI. | Ymenue camoctosi- | [IP61 | ChopMUPOBaHHOCTh
CKYIO0 UJICHTUYHOCTh, HaT- TEIbHO OIpPEeAcHATH Mpe/ICTaBICHU 0 Mec-
pUOTHU3M, YBaXKEHUE K eIl JAesITEIbHOCTHU T€ XUMUU B COBpE-
CBOEMY HapoAdy, 4yBCTBa U COCTaBJATH IJIaHBI MEHHOM Hay4yHOU Kap-
OTBETCTBEHHOCTH  IEpeN JIESITEJIbHOCTHU; CaMO- TUHE MHpa; IOHHUMa-
Popunoli, ropmoctu 3a CTOSITEIBHO  OCYIIIe- HUE pOJIM XUMHUU B
CBOM Kpaii, cBor0 Ponuny, CTBJISITb, KOHTPOJIU- (GbopMUPOBaHUU  KpY-
MpoLUIOE U  HacTosuiee poBaTh M KOPPEKTH- rozopa ©u (YHKIHO-
MHOT'OHAIIMOHAIBHOI'O poBaTh JiesITeNb- HaJIbHOM I'PaMOTHOCTH
Hapoga Poccum, yBaxe- HOCTB; UCHOJIb30BaTh YyeloBeKa I pelle-
HUE roCy/1apCTBEHHBIX BCE€ BO3MOJKHbIE pe- HUs MPaKTUYECKUX
cuMBOJIOB  (TepO, (ar, CypcChl IJIsl TOCTHXKe- 3a/1ay4;

TUMH); HUslI TIOCTaBJICHHBIX | [IP66 | CPopMHUPOBAaHHOCTH
Hene u peanuszaluu CcOOCTBEHHOW MO3UIIUU
IUIAHOB  JI€SITEIbHO- [0 OTHOLICHUIO K XHU-
CTU; BBIOMpATH YyC- Mu4eckoil uH(popMa-
MHEUIHbIE CTPATEruu B UMY, IOJy4yaeMoH U3
pas3IM4YHBIX CHUTyallM- pa3HbIX UCTOYHUKOB;
SIX;

JIP2. | I'paxxpanckyto mnosunuio | MP4 | 'otoBHOCTE U cmio- | [IP6] | ChopMUpOBaHHOCTD
KaK aKTHUBHOI'O M OTBETCT- COOHOCTH K camo- IIPEACTABICHUN O MeC-
BEHHOTO 4JI€Ha pPOCCHUH- CTOSITEJIIBHOMU WH- T€ XUMHUU B COBpE-
CKOTOo OOIIecTBa, 0CO3- ¢dopmanmmonHo - mo- MEHHOW Hay4yHOH Kap-
HAIOLIETO CBOM KOHCTUTY- 3HaBaTEJIbHOU  Jesi- TUHE MHpA; IOHHMa-
LIMOHHbIE TpaBa U 00s- TEJIBbHOCTH, BJaJIEHHE HUE pOJIM XHUMHUU B
3aHHOCTH,  YBa)KaIOILEro HaBBIKAMU  IIOJIyYe- dbopMHpOBaHUU  KpY-
3aKOH M IIPABONOPSIOK, HUSI ~ HEOOXOAUMOM rozopa Hu (QYHKIHO-
o0JIajjaloIero  4yBCTBOM nHpopMaIuu u3 HaJIbHOM I'PaMOTHOCTH
COOCTBEHHOTO  JIOCTOMH- cJoBapel pa3HbIX TH- YyeynoBeKa i pelle-
CTBa, OCO3HAHHO IPHUHU- OB, YMEHHE OpPHEH- HUs MIPaKTUYECKHUX
MAIOIIETO TPaTUIMOHHBIE TUPOBAThCSI B pas- 3aj1ayu
HallMOHAJIbHBIE W 0O0IIe- JIMYHBIX HCTOYHUKaX | [IP63 | Brnagenue OCHOBHBIMHU
YelloBEeYeCKHe  T'yMaHH- uHpopManuu, KpHu- METOJIJaMH  HAy4HOTO
CTUYECKHE M JIEMOKpaTH- THUYECKH OILICHUBATh MIO3HAHUS, UCIIOJIb-
YeCKHUE [IEHHOCTH U WHTEPHPETUPOBATH 3yeMbIMH B XUMHH:

nH(POPMALIHIO, TIOTY- HaOroieHne, omuca-
HJaeMyl M3 pas3iind- HUE, U3MEpeHue, IKC-
HBIX UICTOYHHUKOB; NIEPUMEHT; YMEHHE

00pabaThiBaTh, 00BSIC-
HSTh PE3YNIbTATHI MPO-
BEJIEHHBLIX OIBITOB M
JelnaTb BBIBOOBI;, TO-
TOBHOCTH H CIIOCOO-
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HOCTh TPHUMCHSITH Me-
TOABI ITO3HAHUS HpI/I
pCIICHUH  MpaKTHYe-
CKHX 3ajady;

JIP3

JleMoHCTpUpYIOIIMii
TOBHOCTh K

OTe‘leCTBy, €ro 3alIuTe

Iro-

CITY)KCHUIO

MP6

YMeHue ornpenensiTh
Ha3Ha4YeHUe U (PyHK-
oUW PA3JINIHBIX CO-
MUATBHBIX HHCTHUTY-
TOB

11P61

11P62

CdopmupoBaHHOCTH
IIPEACTABIICHUN O MeC-
T€ XUMHUU B COBpe-
MEHHOM Hay4HOH Kap-
TUHE MUpa; IOHUMA-
HUE PO XHUMHHU B
dbopMUpOBaHUU  KPY-
rozopa W (QYHKIHO-
HaJbHOM TI'PaMOTHOCTH
YeJloBeKa U perie-
HUS MPAaKTUYECKUX
3a1a4

Bnanenue ocHoBoOIO-
JIArarolMu  XUMUYe-
CKHMH MOHATHUSIMU,
TEOPUAMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU;
YBEPEHHOE II0JIb30Ba-
HHUE XUMHYECKOU Tep-
MHHOJIOTUEA U CHMBO-
JIMKOM

JIP4

CpopMUpOBaHHOCTH MHU-

POBO33pEHMUS,

COOTBETCT-

BYIOIIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHUS HayKU
1 OOIIECTBEHHOM MpaKTH-
KM, OCHOBAHHOTO Ha JUa-

Jore KyjibTyp,

a TaKXeE

pa3nuyHbIX (GopMm obIie-

CTBCHHOT'O CO3HaH

Hsl,

OCO3HAHHUEC CBOCTO MECTAa B

MTOJIMKYJIETYPHOM MHpE

MP2

YMeHue npoayKTHUB-
HO oOmarecst u
B3aUMOJICUCTBOBAThH
B IpOILIECCE COBME-
CTHOM JIeSITEIhHOCTH,
YUYUTBIBATh IIO3HULIUU
JPYTUX YYaCTHHUKOB
JIeSITeJIbHOCTH,  3(-
(pexTHUBHO pa3zpemiaTh
KOH(IJIUKTHI

11P63

1IP66

Brnanenne oCHOBHBIMH
METOJaMH  HAYYHOTO
MTO3HAHUS, UCTIOJTb-
3yeMBIMH B XHMHHU:
HaOII0JIEHUE, OITHACAa-
HUE, U3MEpeHHue, IKC-
MIEPUMEHT; YMCHHE
obOpabarbeIBaTh, 00BsIC-
HATh PE3YJIbTAThI MPO-
BCJICHHBIX OIBITOB U
JIeNaTh BBIBOJBI, TO-
TOBHOCTb U CIOCO0-
HOCTh TPHUMEHSTH Me-
TONBI TIO3HAHUS TIPU
pelICHUH  MpaKTHYe-
CKHUX 3aJa4
CdopMupoBaHHOCTH
COOCTBEHHOW TMO3UIUU
[0 OTHOIICHHIO K XH-
MHUYECKOM HMHPpOpMa-
UM, TOJIy4aeMoWl Wu3
pa3HBIX HCTOYHHUKOB;
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JIP5 | ChopmupoBaHHOCTh oc- | MP7 | YMmenue camoctosi- | [IP61 | ChopMupoBaHHOCTD
HOB CaMOpa3BUTHUS U ca- TE€IbHO OILIEHHUBAaTh H MPEACTAaBICHUIN O Mec-
MOBOCIIUTaHUSI B COOTBET- MIPpUHUMATh pPEIICHUs, T€ XUMHUU B COBpe-
CTBUU C OOIIeyenoBeye- OIIPEHAEISIIOIINE CTpa- MEHHOM HAy4YHOW Kap-
CKUMH ULEHHOCTSAMHU U TEeTUI0 NOBEJICHUS, C THHE MHpa; HOHUMAa-
ujeasamMu TpakIaHCKOTO YYETOM TPa’KJIaHCKUX HUE pOJIM XUMHUU B
o0miecTBa; TOTOBHOCTb U u HPaBCTBEHHBIX dbopMUpOBaHUU  KpY-
CIOCOOHOCTH K CaMOCTOSI- LIEHHOCTEM; rozopa © (QYHKIHO-
TEJIbHOM, TBOPYECKOW H HaJIbHOM TPaMOTHOCTH
OTBETCTBEHHON JesTENb- YyelioBeKa IS pelie-
HOCTH HUs MPaKTUYECKUX

3ajauy;

[IP62 | Biragenne OCHOBOIIO-
JArarolMMU  XUMHYe-
CKUMU MOHSTUSMH,
TEOPUSIMU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU;
YBEpPEHHOE T0JIb30Ba-
HHUE XUMHYECKOU Tep-
MUHOJIOTUEH U CHUMBO-
JINKO;

JIP6 | TonepantHoe co3Hanue u | MP8 | Bnanenue s136IKO- | [IP61 | CpopMHUPOBaHHOCTH
MOBE/ICHUE B TMOJUKYJIb- BBIMH CPEJICTBAMH - MPE/ICTaBICHUI O Mec-
TYPHOM MUpPE, TOTOBHOCTh YMEHHUE SICHO, JIO- T€ XUMHHU B COBpe-
U CIIOCOOHOCTH  BECTH THYHO U TOYHO H3JIa- MEHHOM Hay4yHOU Kap-
JUAJIOr C IPYTUMHU JIFOJIb- ratb CBOIO TOUYKY TUHE MUpa; TOHUMAa-
MH, JOCTUTaTh B HEM 3pEHUsI, HCHOJIb30- HUE pOIIM XHUMHU B
B3aMMOTNIOHMUMAHUsI, HaXo- BaTh aJIEKBaTHBIC (GbOpMUPOBaHUH  KPY-
IUTH OOIIHME IeNd U CO- SI3BIKOBBIE CPEJICTBA; rozopa ©u (QYHKIHO-
TPYIHUYATH TSI MX JIOC- HaJbHOM TPaMOTHOCTH
THXKEHUS,  CIOCOOHOCTh YyeloBeKa Ui perie-
MPOTHUBOCTOATHh  HUJIEOJIO- HUS MPAKTUICCKIX
UM DKCTPEMHU3Ma, HAIHO- 3a1aq
Hainu3Ma,  KceHodoouw, 11P66 | ChopMHUPOBAaHHOCTh

JUCKPUMHMHALIMA 10 CO-
LUAJIbHBIM, PEITUTHO3HBIM,
PacoBbIM, HAIMOHAJIBHBIM
NpU3HAKaM U JIpYTUM He-
TaTUBHBIM  COIMAIbHBIM
SIBJICHUSIM

COOCTBEHHOH MO3UIIMHU
10 OTHOLIEHHWIO K XH-
MUYecKkod uHpopMa-
LM, IIOJIYyYaeMOW U3
Pa3HBIX UICTOYHUKOB




JP7

HaBbikn coTpynHuuecTBa
CO CBEpCTHUKAMHU, JI€TbMU
MJIaIIIeTo BO3pacTa,
B3pOCIBIMH B 00pa3oBa-
TEIbHOW,  OOIIECTBEHHO
TMOJIE3HOM, yueOHO-
UCCIIeIOBATENbCKOM, Mpo-
€KTHOM W JIpyrux BHUIAX
NeSITeNIbHOCTH

MP2

YMeHne npoayKTHUB-
HO o0maTecsi ®
B3aUMO/JICHCTBOBATh
B TIIpOLIECCE COBMeE-
CTHOU JICSITEIILHOCTH,
YYUTHIBaTh IMTO3UIAH
JIPYTHUX YYaCTHHUKOB
NeSITeNbHOCTH,  A(]-
(pexTrBHO pa3pemniath
KOH(IIUKTHI

11P63

11P65

Bnanenue ocHOBHEIMU
METoOAaMU Haquoro
IMO3HAHUS, HCITOJIb-
3yeMBIMI/I B XHMHUHU:
HaOJoIEHUE, OIHCa-
HUE, M3MEpEHHE, JKC-
MIEPUMEHT; YMCHHE
obOpabarbeIBaTh, 00BsIC-
HATh PE3YJIBTATHI MIPO-
BCACHHBIX OIIBITOB H
JIeJ1aTh BBIBOJBI, TO-
TOBHOCTh U CIIOCOO-
HOCTh TNPHUMEHSITH Me-
TOABI ITO3HAHUS HpI/I
pCIICHUH  IpaKTH4e-
CKMX 3a/1a4

Bnanenue mnpaBuiamMu
TEXHUKHA O€30IacHo-
CTH TIPH HCIOJIH30Ba-
HUM XHMHYECKHX BeE-
IECTB;

JIP8

HpascTtBeHHOE cO3HaHUE
U TIOBEJEHHE Ha OCHOBE
YCBOEHHUsI 0O0leueoBeye-
CKHUX LIEHHOCTEN

MP7

YMeHnue camMocTosI-
TEJIBHO OLIEHHUBAThL U
HpI/IHI/IMaTI) peme—
HUsI, OIIPEICIISIONINES
CTpaTeruio TOBee-
HUsS, C YUETOM Ipaxk-
JAHCKHUX H HpaBCT—
BECHHBIX IIEHHOCTEH

1IP66

CdopmupoBaHHOCTH
COOCTBEHHOH MO3UIIMHU
II0 OTHOIICHUK K XHU-
MUYecKord HuHpopMma-
UM, TOJIYy4YaeMOWh Wu3
pa3HbIX UCTOYHHUKOB;

JIP9

I'oToBHOCTE W  cHOCOO-
HOCTh K OOpa3oBaHUIO, B
TOM YHCJIE CcaM0o00pa3o-
BaHHIO, Ha TMPOTSKEHUH
BCcel JKM3HM, CO3HATEIb-
HOE OTHOIIIEHHE K Herpe-
PBIBHOMY  0Opa30BaHHIO
KaK YCJIOBHIO YCIIEUTHOM
npodecCuoOHATBHON u
OOIIIECTBEHHOM  JI€SITEIb-
HOCTH

MP9

Bianenmne HaBbikaMu
IMO3HaBaTEJILHOMN
pediaekcun Kak
OCO3HaHMUA COBEp-
MaeMBIX JTEHMCTBUH U
MBICITUTEITbHBIX
OpoILIECCOB, HUX pe-
3yJbTaTOB MW OCHO-
BaHWI, TPAHUI] CBO-
€ro 3HaHHUSI M HE3Ha-
HUSI, HOBBIX ITO3HABa-
TEIBHBIX 3a7lad |
CpPEICTB UX JIOCTH-
JKEHUSA

1IP61

CdopMupoBaHHOCTH
IIPEICTAaBICHUM O Mec-
T€ XUMUU B COBpeE-
MEHHON Hay4HOH Kap-
THHE MHpa; NOHHUMa-
HUE pOJIN XHUMUU B
(GbopMUPOBaHUU  KpY-
rozopa M (QyHKIHO-
HaJbHOM I'PaMOTHOCTH
4ejoBeKa I pellle-
HUS MPaKTUYECKUX
3aj1a4




JIP10 | Dctetnueckoe otHouieHue | MP5 | Ymenue  ucnoib30- | [I1P66 | ChopMupoOBaHHOCTD
K MHUpY, BKJIIOUYasi 3CTETH- BaTb CpeACTBA WH- COOCTBEHHOM MO3HMIIUU
Ky ObITa, HAYYHOT'O U TEX- (popManimoHHBIX u [0 OTHONICHUIO K XU-
HUYECKOTO0  TBOPYECTBA, KOMMYHHUKAITHOHHBIX MUYecKoil uH(pOpMa-
cropTta,  OOIIECTBEHHBIX TEeXHOJIOTUN (nanee - UHU, TOJy4yaeMou U3
OTHOLIEHUH HUKT) B pemeHuun pa3HbIX KICTOYHHUKOB

KOTHHUTUBHBIX, KOM-
MYHHUKATUBHBIX u
OpraHMu3allMOHHBIX

3a7a4 C COOJIIOJACHU-
eM TpeOOBaHUU dp-
TOHOMHMKH, TEXHUKH
0€30MaCHOCTH, ru-
TUE€HBI, pecypcoche-
peXXeHUsl, MNPaBOBBIX
U ITUYECKUX HOPM,
HOpM  uHdOpMaIH-
OHHOM 0€301aCHOCTHU

JIP11 | llpunsatue u peanuzanuio | MP1 | Ymenue camoctos- | [IP61 | CHopMupoBaHHOCTD
LIEHHOCTEH 370pOBOr0 H TEJIbHO OIPEACHATH IIpeICTaBICHUN O Mec-
6e3omacHOro obpaza Ku3- Heau JAesiTeIbHOCTH T€é XUMUU B COBpeE-
HU, IOTPEOHOCTH B PU3H- U COCTaBJIATH IIAHBI MEHHOM Hay4yHOW Kap-
YEeCKOM CaMOCOBEPILEHCT- JIESITEIbHOCTHU; CaMO- THHE MHpa; MOHHUMAa-
BOBAaHUU, 3aHATUSAX CIOp- CTOSITEIBHO  OCYIIEe- HUE PO XHUMHHU B
THUBHO-03/I0POBUTEIBHON CTBJISITb, KOHTPOJIU- dbopMUpOBaHUU  KPY-
NeSITeNIbHOCThIO,  HEINpH- poBaTh M KOPPEKTH- rozopa ¥ (QYHKIHO-
SITHE BPEIHBIX MPHUBBIUEK: poBaTh JIesITEIb- HaJbHOM TI'PaMOTHOCTH
KypeHHUsl, yIoTpeOIeHus HOCTB; HMCHOJIb30BaTh YyeynoBeKa i pelle-
AJIKOTOJ1s, HAPKOTHKOB; BC€ BO3MOJKHBIE pe- HUS MPaKTUYECKUX

CypcChl IJIs1 TOCTHUXKE- 3aja4
HUS  [OOCTaBJIEHHBIX

neJjiel u peanu3anuu

IJIAaHOB  JI€SITEJIbHO-

CTHU; BBIOMpATh YyC-

NEelIHbIE CTPATETUU B

pa3IUYHBIX CUTYyallH-

SIX

JIP12 | BepexHoe, oTBeTCTBeHHOE | MP2 | YMeHue NpoayKTuB- | [IP65 | Bnagenue mnpaBumamu

U KOMIIETEHTHOE OTHOIIIE-
HUE K (U3NYECKOMY H
IICUXOJIOTUYECKOMY  3]10-
POBBIO, KaK COOCTBEHHO-
My, TaK U JpYTUX JIIOJEH,
YMEHHE OKa3bIBaTh Iep-
BYIO IIOMOIUIb

HO oO1aThCsA H
B3anMOJIeiICTBOBAThH
B IIpoLIecCE COBME-
CTHOM JISSITEIHhHOCTH,
YUYUTHIBAaTh MO3UIINHU
APYTHUX YYaCTHHUKOB

JeSITeNbHOCTH,  A(]-
(pexTHUBHO pa3zpemiaTh
KOH(IJIUKTHI

TEXHUKH Oe30macHo-
CTH TIPU HCIOJIb30Ba-
HUU XUMHYECKUX Be-
IECTB;
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JIP13 | Beibop Oynyuieit mpodec- | MP9 | Bnanenue HaBbikamu | [IP61 | ChopMUpOBaHHOCTD
CUM MU  BO3MOXHOCTEMN NO3HABATEJIbHOU MPEJCTAaBICHUN O MEC-
pean3anu COOCTBEHHBIX pediexkcun Kak T€ XUMHUU B COBpe-
JKU3HEHHBIX IUIAHOB; OT- OCO3HaHMUsI coBeEp- MEHHOM HAy4YHOW Kap-
HOIlIEHHE K Mpodeccuo- IaeMbIX JICHCTBUMN U THHE MHpa; HOHUMAa-
HaJIbHOM  JIEATEIIbHOCTH MBICITUTEIBHBIX HUE pOJIM XUMHUU B
Kak BO3MOYKHOCTHU y4Ya- OpOIIECCOB, HX pe- dbopMUpOBaHUU  KpY-
CTHSI B PEIICHUU JINYHBIX, 3yJIbTATOB U OCHO- rozopa u (QyHKIHO-
OOIIECTBEHHBIX, TOCYyaap- BaHMUI, TpaHUI] CBO- HAJIbHON T'PaMOTHOCTHU
CTBEHHBIX,  OOIIEHAINO- €ro 3HaHUs WU HE3Ha- 4ejloBeKa i pelle-
HaJIbHBIX MPOOIEM HUSI, HOBBIX ITIO3HaBa- HUs MPaKTUYECKUX

TEJbHBIX 3ajad U 3aj1a4
CpeAcTB UX JOCTHU-
SKCHUST

JIP14 | ChopmupoBaHHOCTh 9KO- | MP8 | Bnanenue si3bIKOBBI- | [IP62 | Brianenue OCHOBOIIO-
JIOTUYECKOTO MBIIIICHUS, MU CpeACTBaMHU - JaraliyuMil  XUMHUYe-
MMOHVMAHUS BJIUSHUS CO- YMEHHE SICHO, JIO- CKUMU MOHSITHSIMH,
UATBHO-D)KOHOMUYECKUX THYHO U TOYHO H3JIa- TEOPHUSMHU, 3aKOHAMU U
IIPOLIECCOB Ha COCTOSIHHUE raTb CBOIO  TOYKY 3aKOHOMEPHOCTSIMU;
MIPUPOJTHOMN U COIMAILHOM 3pEHUsi, HCHOJIb30- YBEPEHHOE IOJIb30Ba-
Cpelbl; npuodpereHue BaTh aJICKBaTHBIC HUE XUMHUYECKOU Tep-
OTIbITa 9KOJIOTO- SI3BIKOBBIE CPEJICTBA MUHOJIOTUEH U CHUMBO-
HANpABJIECHHONW  JEATEIb- JIUKOM
HOCTH

JIP15 | OtBercTtBeHHOE oOTHomIe- | MPI | Ymenue  camoctosi- | [IP61 | ChopMupoBaHHOCTD
HUE K CO3/IaHHUI0 CEMbH Ha TEJIBHO  OIIPEJICIATH MpPEACTABICHUIN O Mec-

OCHOBE OCO3HAHHOI'O
MPUHATUSA LEHHOCTEU ce-
MEWHOU KU3HU

HeIu JIeSTEJIbHOCTH
U COCTAaBJIATH IJIaHBI
JAESATEIIBHOCTH; CaMO-
CTOAATEIIBHO  OCYylIe-
CTBJIATB, KOHTPOJIHN-
poBaTh U KOPPEKTH-
pPoOBaThH ACATCIIb-
HOCTB; MCIOJIb30BaTh
BCE BO3MOXHBIEC pe-
CypCHhI JUIsl JTOCTHXKE-
HUA ITIOCTAaBJICHHBIX
neJjie M peanusanuu
MJIAaHOB  AESTEJIbHO-
CTHU; BBIOUpATH YyC-
IICIIHBIC CTPATCTUHU B
pa3JIMYHBIX CUTYyalH-
X

T€ XUMUU B COBpE-
MEHHON Hay4HOH Kap-
THHE MHpa; NOHHUMAa-
HUE pOJIN XHUMUU B
bopMUPOBaHUU  KpY-
rozopa ©u (QYHKIHO-
HaJIbHOM I'PaMOTHOCTH
4ejloBeKa Ui pellle-
HUS MPaKTUYECKUX
3a1a4
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5. ConepxaHue ¥ CTPYKTYpPa y4eOHOM M CHUITHHBI
OV/.11 «Xumus».
5.1. Conep:kanue y4eOHOH TUCUMILITHHBI
BBenenue

Hayunbie MeTOapl TO3HAHUS BEIIECTB U XMMHUYECKUX sABJICHUU. Ponb skcnepu-
MEHTA W TEOPUU B XUMUU. MOAEIUPOBAHUE XUMHUUECKUX MPOLIECCOB. 3HAUCHUE XU-
muu nipu ocBoeHuu npodeccun 43.01.09 «IloBap, koHauTEp» MPOGHECCHOHATHLHOTO
oOpa3oBaHU4.

Oprannyeckasi XuMus
lIpeomem opeanuueckou xumuu.
Teopusi cmpoenus opeaHu4ecKux coeOuHeHull

IIpeamer opranuveckoit xumuu. [loHATHE 00 OPraHMYECKOM BEIIECTBE U Op-
raHnyeckor xumuu. KpaTkuii o4epKk MCTOPUHM Pa3BUTHs OPraHUYECKOW Xumuu. Bu-
Talau3M U ero kpymenue. OCOOEHHOCTH CTPOEHUsI OpraHuYecKux coenuHeHuil. Kpy-
rOBOPOT YIJIEPOJia B IPUPOJE.

Teopust crpoeHuss opranuvyeckux coeauHenui A.M.byraeposa. IIpenmo-
CBUIKM CO3JaHUsl TEOpUH CTpoeHUs. (OCHOBHBIC IIOJIOKEHUS TEOPUHM CTPOCHUS
A.M.BytiiepoBa. XUMHUYECKOE CTPOCHUE U CBOMCTBA OpPraHUYECKUX BemliecTB. [1oHs-
te 00 m3omepun. CrocoObl 0TOOpaKEHUS CTPOCHHS MOJICKYJIBI ((hOpMYyJIbI, MOJie-
mm). 3Hauenue teopun A.M.byTiepoBa /uisi pa3BUTHSI OPTaHUYECKON XUMUHU U XUMU-
YECKUX IPOTHO30B.

CrtpoeHue aToma yriiepoja. DIEKTPOHHOE 00J1aK0o U OpOUTalb, S- U p-OpOUTAIIH.
DNEeKTPOHHBIE U ANEKTPOHOrpaduueckue GopMyIibl aToMa yriiepoia B OCHOBHOM H
BO30YXJIEHHOM CcOCTOsiHUsX. KOoBajeHTHas XMMUYecKas CBSI3b M €€ KilacCu(PuKaius
1o crnoco0y nepekpbiBanus opouTanei (o- u n-cBs3u). llonstue rubpuanzanuu. Pas-
JUYHbIE TUIBI THOpUAN3aLUA U (OpMa aTOMHBIX OpOMTAaNIel, B3aUMHOE OTTaJIKUBa-
HUE THOPUIHBIX OpOUTANIEl U UX PACHOJIOKEHUE B MPOCTPAHCTBE B COOTBETCTBUU C
MUHUMYMOM 3HEpruu. I'eomeTprs MOJIEKyJ BELIECTB, 00pa30BaHHBIX aTOMaMU yrie-
poJia B pa3InYHBIX COCTOSHUSAX THOPUIU3ALIUY.

Kaaccupukanusi oprannyeckux coequHenmii. Kimaccudukanuss opranuye-
CKHX BELIECTB B 3aBUCHUMOCTH OT CTpOEHHUs yriiepogHou nenu. [lonstue dpyHkimo-
HajgbHOU rpynmbl. Knaccudukaiys opraHnueckux BEMIeCTB MO TUIY (YHKIIHMOHATb-
HOU rpynmbl. OCHOBBI HOMEHKJIATYPbl OPraHM4YeCcKHX BellecTB. TpuBHAIIbHBIC
Ha3BaHus. PalmoHanbHas HOMEHKJIATypa Kak NpPeIlIeCTBEHHUIIA HOMEHKJIATYpPhI
IUPAC. Homenknarypa I[UPAC: npuHuunsl oOpa3oBaHusi Ha3BaHUM, CTapIIMHCTBO
(yHKUIMOHAJIBHBIX TPYII, UX 0003HaUYeHHEe B Npedukcax U cypdukcax Ha3BaHUN Op-
raHUYECKUX BEIIECTB.

Tunbl XUuMHYeCKUX CBSi3eil B OPraHMYeCKHUX COeMHEHHAX M CIOCOObI MX
pa3pbiBa.

Krnaccudukanys KoBaJIEHTHBIX CBSI3€H MO AJIEKTPOOTPHULIATETLHOCTH CBSI3aHHBIX
aTOMOB, CIIOCO0Yy TIEpPEeKpBIBaHUS OpOUTasield, KPAaTHOCTH, MEXaHU3My OOpa3OBaHMS.
CBs13b IPUPOJIBI XUMHYECKOU CBSI3H C TUIIOM KPUCTAJUIMYECKOW PEIIETKU BEIECTBA U
ero pu3n4YecKuMH CBOMCTBaMH. Pa3pbhiB XMMHUUECKON CBSI3U Kak MpOIEecc, 0OpaTHBIN
ee 0OpazoBaHuI0. ['OMOMUTHYECKHUI U TE€TEPONUTUYECKUIN pPa3phIBbl CBSA3EH, UX CO-
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MOCTaBJICHUE C OOMEHHBIM M JIOHOPHO-AKIIETITOPHBIM MEXaHU3MaMH UX 00pa30BaHUS.
[TonsiTue cBOOOHOTO pajiMKalia, HyKI€Oo(PUIbHON U ANIEKTPODUITBLHON YaCTULIBI.

Knaccndpukanus peakuuii B oprannyeckoil xumuu. [londarue o tunax m me-
XaHU3Max peakuuii B oprannueckoid xumuu. Cyoctpar u pearent. Kiaccudukanus
peakiMii o U3MEHEHHUIO B CTPYKType cyOcTpaTa (IIpUCOeIMHEHHE, OTIIEIIICHUE, 3a-
MEIIeHUE, U30MEpHU3allksl) U TUIy peareHTa (paaukaibHble, HyKJIeo(pUIbHbIE, DIICK-
TpodunbHbie). Peakiiuu npucoenuuenus (A, Ag), snumuHupoBanus (E), 3amemnienus
(Sr, SN, Sg), m3oMepu3alu. Pa3HOBUIHOCTH PEAKIME KaXIOTO THIIA: THAPUPOBAHUE
U JIETUIPUPOBAHUE, TAJJOTCHUPOBAHUE U JIETAJOTCHUPOBAHUE, TUApaTAllus U JACTHU/I-
patauusi, TUAPOTAJIOrEHUPOBAHUE M JETHAPOrajoreHUpOBaHKE, MOJUMEpPHU3aLUs U
MTOJIMKOH/ICHCALIHS, NeperpynnupoBKa. Ocobennoctu OKHUCJIMTENIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMNA B OPraHUYECKON XUMUH.

CoBpeMeHHbIE TPEICTABJEHUS 0 XMMHUYECKOM CTPOEHHHM OPraHMYeCKHX
BemiecTB. OCHOBHBIE HANpaBJICHUs pa3BUTHSL Teopuu cTpoeHus A.M.byrtneposa.
N3omepust opraHnyecKuX BEIIECTB U €€ BUAbl. CTPYKTYpHas U30MEPUS: MEKKIIACCO-
Basi, YIJIEPOJHOTO CKeJleTa, MOJOKEHUS KPATHOM CBSI3U U (DYHKIIMOHAJIBHOM TPYIIIIBI.
IIpocTpancTBeHHas U30MeEpHs: TeOMeTpuueckas u ontudeckas. [lonsTue acummer-
pUYECKOr0 LIEHTpa. buojornueckoe 3HAYEHUE ONTHYECKOM H3oMepuu. BzammHoe
BIIMSIHUE aTOMOB B MOJIEKyJIaX OPraHMYECKUX BEHIECTB. DJIEKTPOHHBIE A(D(PEKTHI
aTOMOB M aTOMHBIX T'PYIIIl B OpPraHUYECKUX MoJjeKynax. MHIyKinoHHbIN 3¢ ek,
MOJIOKUTENIBHBIA U OTPUIATEIbHBIN, €ro ocoOeHHOCTH. Me3omepHbIil 3 dexT (3¢-
(EeKT compsiKeHus1), ero 0COOEHHOCTH.

Hemoncmpauuu

Konnekiuu oprannyeckux BEIIECTB (B TOM YHUCJIE JIGKAPCTBEHHBIX MPEnapaTos,
KpacuTesneil), MarepuanoB (MPUPOJAHBIX U CUHTETUUYECKUX KaydyyKoB, IIacTMacc M
BOJIOKOH) W W3ACIHMN M3 HUX (HUTEH, TKaHEH, OTIEeNOYHBIX MarepuayioB). Monaenu
mosekyn CHy, C,Hy, CoH,, CeHg, CH3OH — mapoctepsxHeBbie 1 o0beMHBIC. Moie-
JIY OTTAJIKUBAHUSI THOPUIHBIX OPOUTANICH C TTOMOIIBIO BO3YIIIHBIX IIAPOB.

B3aumopenicTBre HaTpusi ¢ 3TAHOJIOM U OTCYTCTBUE B3aUMOICHUCTBHUS C TUITHU-
J0BBIM 3¢upoM. OTBITHI, MOATBEPKAAIONINE HATMYKE (DYHKIIMOHAIBHBIX TPYMI Y CO-
€IUHEHUI pa3JIMYHbIX KJIACCOB.

Jlabopamopnuwiii onvim
N3roToBnenne Mojzener MOJIEKYJl — MPEACTABUTENIEN PA3JIMYHBIX KJIACCOB OpraHHUYe-
CKUX COCIMHCHUH.

IIpeoenvuvie yeneo00poovi

T'omosiornyeckuii psin ankanoB. [lorstue 06 yrimeBogopomax. OcoOeHHOCTH
CTPOCHUSI MPEEIbHBIX YIIIEBOJAOPOAOB. AJKaHBI KAaK MPEICTABUTEIN MPEIETbHBIX
YIJIEBOJIOPOJOB. 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbI METaHA U
Ipyrux ajnkaHoB. ['omonorunueckuii pan u usomepus napadunos. HopmansHoe u pas-
BETBJIEHHOE CTPOCHUE YIIEPOAHOU Lenu. HomeHkiarypa ankaHOB M alKWIBHBIX 3a-
MecTtutener. @u3ndyeckue CBOMCTBA alKaHOB. AJIKaHbI B IPUPO/IE.

XuMHYecKHe CBOiCcTBa aJIKaHOB. Peakinu Sg-Tuna: rajoreHupoBaHue (pado-
el H.H.CemenoBa), nutpoBanue no KonoBanoBy. MexaHu3M peakiuu XJOpUPOBa-
HHS ajka-HOB. Peakuuuy nerunpupoBaHus, TOPEHUS, KATAJTUTHUYECKOTO OKHUCIEHUSA
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ankaHoB. KpeknHr ankaHoB, pa3/IMYHbIE BUIbl KPEKWHIA, IPUMEHEHUE B IMPOMBIII-
neHHocTu. [Inponu3 u KOHBepCcUs MeTaHa, N30MepU3alis AIKAaHOB.

IIpumeHenne U cnocoObI MoydeHus: ajakaHoB. O0iacTu MPUMEHEHHS ajKa-
HOB. [IpoMmbllTIEeHHBIE CIOCOOBI MOJIYYEHHS aJIKAHOB: MOJIYYeHHE U3 MPUPOIHBIX HC-
TOYHHKOB, KPEKUHT NapauHOB, OJyYeHHE CUHTETUUYECKOTr0 OEH31HA, ra3uduKaius
YT, TUAPUPOBAHUE allKaHOB. JlabopaTopHble cTIOCOOBI MOTYYEHUS aJIKAaHOB: CUHTE3
Bropiia, nekapOokcuaupoBanue, TuApoIn3 Kapouaa amtoOMUHUS.

[Mukioajakanpl. [ OMOJIOTMYECKMH P U HOMEHKIATYpa LMKIOAIKAHOB, HX
obmrast popmyna. [loHaTrne o HampspDKeHUU HMKIA. M3oMepusi HUKIOATIKaHOB: MEX-
KJIacCOBasi, YTJIEPOJHOTO cKenera, reomerpudueckas. [lomydenue u Qusmueckue
CBOIMCTBAa IHKJIOATKAHOB. XHWMHYECKHE CBOMCTBAa IWKIOATKaHOB. Crernuduka
CBONMCTB IMKJIOAJKAHOB C MAJIBIM pa3MepoM IuKJa. Peakuuu npucoeauHeHus U pa-
JTUKAJIBHOTO 3aMENIEHUS.

Jemoncmpavyuu

Moaenu MoJIeKysl MeTaHa, APYTUX aJIKaHOB, PA3IMYHBIX KOH(POPMAIUN ITUKIIO-
reKCcaHa.

PacTBopenune napaduna B O€H3UHE U UCIIAPEHUE PACTBOPUTENS U3 CMECH.

[InaBnenne mapaduHa U €ro OTHOILIEHHE K BOJAE (pPacTBOPUMOCTb, IIOTHOCTD,
CMaJyuBaHUe).

Pa3nenennie cMecu O€H3MH—BO/1a C IOMOILBIO JEIUTEIbHOW BOPOHKH.

['openue Merana, nponaHOyTaHOBOM cMecH, napaduHa B yCIOBHUSIX H30bITKA U
HEJIOCTaTKa KUCIOPOa.

B3peIB cMecHu MeTaHa ¢ BO3LYyXOM U XJIOPOM.

BoccranoBneHue oKCUI0B TSHKEBIX METAJUIOB Mapa(UuHOM.

OTHoIlIEHHE LUKJIOTeKCaHa K OpOMHOM BOJIE M pacTBOPY MepMaHraHaTa Kajusl.

Jlabopamopnuvie onvimol

N3roronenne Moaenen MOJIEKYJ AJIKAHOB U TaJIOT€HAJIKAHOB.

N3rorosnenne napadhuHUPOBAHHON Oymaru, UCHBITAHUE €€ CBOWCTB: OTHOIIIE-
HUS K BoJie U sxupaM. OOHapyKeHUE BOJIbl, CaXH, YIJIEKHCIIOro ra3a B MpoayKTax ro-
peHust cBeun. O3HaAKOMIIEHHWE CO CBOMCTBaMM TBEpIbIX NapadUHOB: IUIABJICHUEM,
PacTBOPUMOCTBIO BOJIE.

Omunenogule u OueHo8bvie Y2ie8000po0bl

I'omoJiorudyeckuii psii aJIKeHOB. DJICKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJIBI dTUJICHA U alKeHOB. ['oMonornyeckuii psix U o01mIast GpopMya ajaKeHOB.
N30Mepurst 3TUIEHOBBIX YIJIEBOJIOPOAOB: MEKKIACCOBAsA, YIIEPOAHOIO CKEJETa, MO-
JIO’)KEHUSI KPATHOM CBsi3u, reomeTpudeckasi. OCOOCHHOCTH HOMEHKIATYPhI ATHIICHO-
BBIX YTIJIEBOJAOPOJOB, HAa3BAHUS BAXKHEUIIMX paaukaioB. Ouznueckue CBOMCTBA ajl-
KCHOB.

XuMHYEeCKHE CBOMCTBA aJIKEHOB. OJIEKTPO(MUIBHBIN XapakTep peaxiu,
CKJIOHHOCTh pE€aKIUsM TPUCOCAUHEHHUS, OKHUCJIEHHUs, mNoauMmepusanuu. [IpaBuio
MapKOBHUKOBA U €r0 AJIEKTPOHHOE 000CHOBaHUE. Peakinu rajioreHupoBaHusi, THI-
porajoreHupoBaHus, TUIpATAIlUU, THAPUPOBaHUs. MexaHusm Ag-peakuuid. [lonsarue
0 peakuusAxX nojauMepusanuu. ['opeHue ankeHoB. Peakuuu OKUCIICHUS B MATKUX M
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&KecTKuX ycioBusix. Peakius Barnepa u ee 3HaueHue 11t oOHapyKeHUsI HENPEIeb-
HBIX YIJIEBOJAOPOIOB, IIOJYUYECHHSI TTTUKOJIEH.

IIpumeHnenne u croco0bl MOJTyYeHUsI AJTKEHOB. crnonp30BaHne BBICOKOHN pe-
aKLIMOHHOM CIIOCOOHOCTH AJIKEHOB B XMMMUYECKOH NpoMbIlIeHHOCTH. [Ipumenenue
STWIIEHA U nponuieHa. [IpombinuieHHbIE cCIOCOOBI OMyYeHUs alKeHoB. Peakuuu ne-
TUJIPUPOBAHUS U KPEKUHIa ankeHoB. JIabopaTtopHble criocOOBI MOJIy4YEHUs aJTKEHOB.

Aaxanuensl. [Tonsatue n kimaccupukanus AUEHOBBIX YIJIEBOJOPOIOB IO B3a-
MMHOMY PacCIIOJIOKEHHUIO KPAaTHBIX CBs3€d B MoJieKyje. OCOOEHHOCTH 3JEKTPOHHOIO
Y MPOCTPAHCTBEH-HOI'O CTPOEHUS COIPSKEHHBIX AUEHOB. [IoHATHE O T-3IIEKTPOHHOM
cucteme. HomeHknaTypa AHEHOBBIX YTriIeBOIOPOAOB. OCOOEHHOCTH XUMHUYECKHX
CBOMCTB CONPSDKEHHBIX JUEHOB KAK CJIEICTBUE UX 3JIEKTPOHHOrO cTpoeHus. Peakuun
1,4-npucoenunenus. [lonumepusanus nueHoB. CrnocoObl MOJIYYEHHUS] TUEHOBBIX YT-
neBoaoponoB: padbotel C.B.JIebeneBa, nerugpupoBaHue alKaHOB.

OcCHOBHBIC MOHATHS XMMHH BBICOKOMOJICKYJISIPHBIX COCMHEHHI (Ha mpwu-
Mepe NMPOAYKTOB MOJHMEPH3ALUH AJIKEHOB, AJKAIMEHOB U MX TaJOreHIPOM3-
BOJAHBIX). MOHOMED, IOJIMMED, PEAKLIHS TOJIMMEPU3ALIMH, CTENIEHD TIOJIMMEPU3ALINH,
CTPYKTYPHOE€ 3B€HO. THIIBI NOJMMEPHBIX LENEH: JMHEHHBIE, PA3BETBICHHBIC, CIIU-
Tole. IloHATHE O CTEepeoperyisipHbIX nonuMepax. [lonmuMepbl TEPMOILIACTUYHBIE U
TepMopeakTuBHbIe. lIpencraBieHne o muactmaccax W 3nactoMmepax. llommstunen
BBICOKOT'O M HU3KOTO JABJIEHUs, €ro cBolcTBa U npuMeHenue. Karanuzarops! Lurne-
pa—Harra. Ilonunponunen, ero NpuMeHeHNe U CBOKCTBA. ['anorencoaepxaniie mo-
auMepsl: Te(JIOH, NOJMBHHWIXJIOpUA. Kaydyku HaTypalbHbId U CHUHTETHYECKUE.
Cononumeps! (OyTaIUEHCTUPOJIbHBIA KaydyK). BynkaHuzanusi kaydyka, pe3uHa U
H00HHUT.

Hemoncmpauuu

Mopaenu MOJeKyN CTPYKTYPHBIX U MPOCTPAHCTBEHHBIX U30MEPOB AJIKEHOB U all-
KaJINECHOB.

Komnexuus «Kayuyk u pe3uHay.

HenonnMepusanms kaydyka. CrylieHre MIIEYHOTO COKa KaydyKOHOCOB (MOJIO-
qasi, 0JlyBaHYMKOB, (PUKyca).

Ayemunenosole yeneeo000poovl

I'omoJiornYecKkuii psax AJKHHOB. DJIEKTPOHHOE U POCTPAHCTBEHHOE CTPOCHUE
aleTUJICHA IPYTUX aIKMHOB. ['oMonornueckuii psij u obmias popmyna ankuaoB. Ho-
MEHKJIaTypa alleTUJIEHOBBIX YTIIeBOA0p0A0B. M30Mepus MeKKIIaccoBast, yriaepoIHO-
r'0 CKeJIeTa, OJI0KEHUs KPAaTHOU CBA3H.

XuMHYeCKHEe CBOHCTBA M NpPpUMeHeHHe AJKMHOB. OCOOCHHOCTH peakiui
MIPUCOEIUHEHNS IO TPOMHOM yTriiepoA-yriaepoaHon cBsa3u. Peakiusa Kydeposa. [Ipa-
BUJI0 MapKOBHMKOBA MPUMEHUTENBHO K aneTuieHam. [[oJBUKHOCTh aToMa BOAOPO-
na (KUCJIOTHBIE CBOMCTBa ajdkuHOB). OkucieHHEe ankuHOB. Peakuus 3eauHCKOrO.
[IpuMeHeHne aleTUIIeHOBBIX YIIIEBO10pOoa0B. IlonmBrHMIIaLETAT.

Iosyuenne aakuHoB. [lonyuenue ameTuiaeHa Nupoau30M MeTaHa U KapOuI-
HBIM METOJIOM.

Jemoncmpayuu

Mopaenu MOJIEKyYJTbl AllETHUIIEHA U APYTHX aJIKUHOB.
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[Tonydyenue aneTwineHa u3 Kapouma Kanblus, O3HAKOMJICHUE C (U3HMUECKUMU U
XUMUYECKMUMU CBOMCTBAMM alleTHJIEHA: PACTBOPUMOCTHIO B BOJIE, TOPEHUEM, B3au-
MOJIECTBHEM ¢ OPOMHOM BOJIOM, pacCTBOPOM MepMaHraHara Kaius, coiasimu meau (1)
u cepedpa.

Jlabopamopnuwiii onvim

N3rorosienue Mojenei MoJaeKys allkMHOB, UX U30MEPOB.

Apomamuueckue yeneo000poovl

I'omosnornyeckuii psix apeHoB. beH3on kak npencraBuTens apeHoB. PazButue
npescTaBiIeHud 0 cTpoeHuHn Oenszosia. CoBpeMEHHBIE MPEACTABICHUSI 00 AIEKTPOH-
HOM M IPOCTPAHCTBEHHOM CTpoeHuu OeH3osa. OOpa3oBaHHE apOMATHYECKOW -
cucteMbl. ['oMosoru OGeH3ojia, ©X HOMEHKIaTypa, obdmas dopmyna. Homenknarypa
IUIsL TU3aMENIeHHBIX MPOU3BOAHBIX O€H30I1a: opmo-, Mema-, napa-pacroyioKeHUe
3amectutenen. duznueckre CBOMCTBA APEHOB.

XumMnyeckue cBoiicTBa apeHoB. [Ipumepsbl peakiuii J1eKTpOGUILHOTO 3aMe-
IICHUS: TaJOTeHUPOBAHMs, alKwiupoBaHusi (karamuzatopsl Dpupens—~Kpadrca),
HUTPOBaHUS, Cyab(dupoBaHusa. Peakiuu ruipupoBaHusl U MPUCOCAMHEHHS XJopa K
6en3oiy. OcoOEH-HOCTH XUMUYECKUX CBOMCTB rOMOJIOroB OeH3ona. Bzaumuoe Bnus-
HUE aTOMOB Ha MPUMEPE TOMOJIOroB apeHoB. OpUEHTAlUS B PEAKIUIX ICKTPOPUITb-
Horo 3amenenus. Opuentantsl [ u 11 pona.

IIpumeHenne U mojyyeHue apeHoB. [IprpoaHble HCTOYHUKHA apOMATUYECKUX
YTIE€BOAOPOAOB. ApoMaTu3alysl alKaHOB M LMKJIOAJKAHOB. AJIKMIIMPOBAaHUE OEH30-
Ja.

Hemoncmpauuu

[ITapocTepxHeBble U OOBEMHBIE MOJIENTU MOJIEKYJ O€H301a U €ro TOMOJIOTOB.
Pa3znenennie cmecu OE€H301—BO/Ia ¢ MOMOILBIO JETUTENIBHON BOpOHKU. PacTBopsito-
miast cnocoOHOCTh OeH30J1a (IKCTPAKLMS OPraHUYECKUX M HEOPraHMYECKHUX BEIIECTB
OEH30JI0M W3 BOJHOTO pacTBopa ioja, KpacuTelel; pacTBOpeHHE B O€H30ie Be-
IIECTB, TPYJHOPACTBOPUMBIX B BOJI€ (Cephl, OEH30MHOMN KUCIIOTHI). ['opeHne OeH3orna.
OTtHomenne GeH301a K OPOMHOM BOJie, pacTBOpY IMepMaHTaHaTa Kaius. O3HaKoMIIe-
HUE ¢ PU3NYECKMMH CBOMCTBAMHU apOMaTHUECKUX YIJIEBOJOPOJIOB C UCTIONIb30BAaHUEM
pactBoputens «ConbBeHT». M3rotoBieHne 1 UCnoiab30BaHUe MpocTeiiero npudopa
ISl XpoMartorpaduu.

Ipupoonvie ucmounuku y2ne8000po0oos

Hed1s. Haxoxnenne B mpupoe, coctaB u pusndeckue cBoiictBa HedTu. Tor-
JTUBHO-’HEpreTudeckoe 3HaueHne Hedru. [Ipomeimennas nepepaborka HedTu. Pex-
Tu(ukanus HeTH, OCHOBHBIE (DPAKIIMK €€ pa3AesIeHHs, UX UCTIOIb30BaHue. Bropuu-
Has nepepadoTka HedTenpoayKToB. PekTudukanns Ma3yTa Npu YyMEHbIIEHHOM JaB-
nenuu. Kpekunr HedrenpoaykToB. PaznuunHble BHIBI KpPEKHHra, pabOThI
B.I'.IllyxoBa. M3omepu3anus ajqkaHOB. AJIKUJIMPOBAHUE HEMPEICIbHBIX YTIIEBOAO-
ponoB. Pupopmunr nHedrenpoaykros. KauectBo aBToMOOUIBHOTO TOIMBa. OKTaHO-
BOE YHCIIO.
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IIpupoanblii 1 NONMYTHBIA HePTAHOM ra3pl. CpaBHEHUE COCTaBa MIPUPOJHOTO
U TIOITyTHOTO T'a30B, UX IIPAKTUYECKOE UCIIOJIb30BaHUE.

Kamennslit yroyis. OCHOBHBIE HaIlpaBJICHUS WCIIOJIB30BAHUS KAMEHHOTO YIJISL.
KokcoBaHne kKaMeHHOIO yTJIsl, BAJKHEWUIINE IMPOAYKTHI 3TOTO Ipolecca: KOKC, KaMEeH-
HOYI'OJIbHAsi CMOJa, HaJaAcMojibHas Boga. COelNMHEHMs, BBIICISEMbIE W3 KaMEHHO-
YTrOJIBHOU cMOJIBL. [IpOIyKThI, MOIydaeMble U3 HaJCMOJIBHON BOBI.

DKOJIOTHYECKHE aCIEeKThl J0ObIYM, NEpepabOTKU U HUCHOJIb30BAaHUS TOPHOYHUX
HCKOTIAEMBIX.

Hemoncmpayuu

Komnekus «IIpupoiHbIe HCTOYHUKH YTIEBOAOPOAOBY.

CpaBHeHHE MPOIIECCOB TOPEHUs He()TH U MPUPOTHOTO rasa.

O6pazoBanue HePTIHON MIIEHKU HA TOBEPXHOCTH BO/IBI.

Karanutnyecknii KpekuHT napaduna (Ui KepocHHa).

Tuopokcunvrvle coeounenus

Crpoenne u kiaaccupuxkanusa cnuproB. Kinaccudukanuss coupTroB 1Mo TUily
YIIEBOAOPOIHOIO pavKalla, YACITY THIPOKCUIBHBIX TPYIII U TUILy aTOMa yriepo-
71a, CBA3aHHOIO C T'MJIPOKCUJIBHOM TPYNIOW. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE
CTPOEHHE THAPOKCHIBHOMN rpyIIibl. BiusHue cTpoeHus cnupToB Ha uX (uznye-
CKME CBOMCTBA. MEXMOJIEKYJsIpHass BOAOPOJAHAsA CBA3b. ['OMOJIOTMYECKUN psAX
IPENEIbHBIX OJHOATOMHBIX CHOUPTOB. M30MeEpHs M HOMEHKIIAaTypa aJKaHOJIOB, UX
obmmast popmyra.

XuMHYeCKHEe CBOICTBA AJKAHOJ0B. PeakiinoHHas CrOCOOHOCTh MpEAeIbHBIX
OTHOATOMHBIX CUPTOB. CpaBHEHNE KHUCIOTHO-OCHOBHBIX CBOWMCTB OPraHUYECKHUX
U HEOPraHWYECKUXCOEIWHEHUH, coaepxkammnx OH-rpynmy: KHCIOT, OCHOBaHWIA,
aM(oTepHBIX COeTUHEHUN (BOJIbI, CHUPTOB). Peakiiuu, moATBEpKAAIOIINE KUCIOT-
HbI€ CBOMCTBA CIUPTOB. Peakunu 3aMeleHus THAPOKCUIIBHON Tpymnbl. Mexmouie-
KyJIIpHasi Jerujparanus CHUPTOB, YCJIOBUS 0O0pa3oBaHUSl MPOCTHIX 3(UPOB.
CrnoxxHble 3QUpbl HEOPrAaHUYECKUX U OPraHUYECKUX KHUCIJIOT, PeaKIUK 3TepuuKa-
. OKHCIIEHNE U OKUCIIMTENIBHOE IETUAPUPOBAHNE CITUPTOB.

Cnoco0bI mosrydyeHusi cnuproB. ['maponu3 rajoreHaskaHoB. ['maparanus an-
KEHOB, YCJIOBHUS €€ poBeieHus. BoccTaHOBIeHNE KapOOHMIIBHBIX COEIUHEHUH.

OTtaenbHBIE NPEICTABUTENH AJTKAHOJOB. METaHOJ, €ro NPOMBIIUIEHHOE I10-
Jy4eHUE U NPUMEHEHHE B IPOMBIIUIEHHOCTH. broIornuyeckoe nencTBUe METaHo-
na. Cnenuduueckre crnocoObl MOMYyYEHUs ATUIOBOro crnupta. OU3nogoruyeckoe
JICMCTBHE dTAHOJA.

MHoroaromMHble ciMpThI. 30Mepus U HOMEHKIIATypa NPEACTaBUTEIICH ABYX-
U TPEX- aTOMHBIX CIHUPTOB. OCOOEHHOCTH XMMHYECKUX CBOWCTB MHOTOATOMHBIX
CIIUPTOB, UX Ka4yeCTBEHHOE OOHapyxeHue. OTIeabHble MPEeACTaBUTENN: ITHIICHT -
JIMKOJIb, TJIULEPHH, CIIOCOOBI UX MOTYYEHUS, IPAKTUYECKOE MPUMEHEHHE.

@®eHoJ1. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CcTpoeHue ¢eHona. Bianmmuoe
BJIMSIHUE aPOMATHYECKOr0 KOJIbLIA U THIPOKCUIIBHOM TPYIIIIHI.

Xumudeckne cBorcTBa (heHoMa Kak (PYHKIUS ero XUMHUYECKOTO CTpoeHus. bpo-
HUpoOBaHUE (eHola (KaueCTBEHHAas Peakius), HUTpOBaHUE (MMKPUHOBAs KHUCIIOTA,
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ee cBoiicTBa U mpuMeHeHue). OOpa3zoBaHHE OKPAIICHHBIX KOMILJIEKCOB C HOHOM
Fe3+. Ilpumenenue ¢genomna. [lomydenue deHosa B MPOMBIIIUICHHOCTH.

Jemoncmpavyuu

Monenu MoJIeKyJ1 CHUPTOB U (PEHOJIOB.

PacTtBOpUMOCTH B BOJI€ alIKaHOJIOB, TUJICHTIIMKOJIS, TIulepuHa, peHona. Cpas-

HEHUE CKOPOCTU B3aUMOJCHCTBUS HATPHS C ATAHOJIOM, [IPOMAHOJIOM-2, 2-

METHJIIPONIAHOIOM-2, TIIMIIEPUHOM.

[Tomyyenue OpomdTaHa U3 3TAHOJA.

Britecuenue enosna u3 peHonsTa HaTpusl yroJbHON KUCIOTOM.

Peakmust denona ¢ popmanbaeruaom.

KauectBenHble peakuuy Ha (PEHOI.

3aBUCUMOCTH pacTBOPUMOCTH (p€HOJIAa B BOJE OT TEMIIEPATYPHI.

B3aumoseiictBue peHosia ¢ pacTBOPOM IIEJIOUH.

Pacnio3naBanue pactBopoB ¢eHosisTa HaTpusi U KapOoHata HaTpus (OapOoTax
BBIIBIXaEMOT'0 BO3/lyXa WJIM I€UCTBUE CUIIBHOM KHUCIIOTHI).

Pacno3naBaHue BOJHBIX pacTBOPOB (heHOJIA U TIIUIEPUHA.

Ilpakmuueckoe 3anamue

M3yyeHnue pacTBOPUMOCTH CIIUPTOB B BOJIE.

OxucIIeHrE CITUPTOB Pa3INYHOTO CTPOEHUSI XPOMOBOM CMECHIO.

Anvoecuowl u kemonwl

T'omosnornueckne psigbl ajabJerui0oB U KeToHOB. [loHATHE O KapOOHUIBHBIX
COEIUHEHUSX. DJIEKTPOHHOE CTPOEHHE KapOOHWIbHOM Tpymnmbl. M3omepust u Ho-
MEHKJIaTypa aJbJerujioB U KeTOHOB. DHU3nMUecKue CBOMCTBA KapOOHWIIBHBIX CO-
€MHECHUU.

XuMH4YecKue CBOMCTBA aJIbLAErWJA0B U KeTOHOB. PeakiimoHHasi cmocOOHOCTH
KapOOHWIBbHBIX COeAMHEHUN. Peakunyu OKUCIEHUs allbJIeT/I0B, KaueCTBEHHbIE pe-
aKLMM Ha aJbACTUHYIO rpymiy. Peakinuu noavkoHaeHcauu: oopasoBanue GeHo-
nohopMaTbAETUAHBIX CMOJ.

IIpuMeHeHue U moJiy4yeHHe KApPOOHWJIBHBIX coeAuHeHuil. [I[pumenenne anb-
JIETUJIOB U KETOHOB B OBITY M MPOMBIIIEHHOCTH. AJIbJIETUABI U KETOHBI B IPUPOJIE
(a¢upnbie Macna, Gpepomonsl). [lomydenrne kapOOHUIBHBIX COCIMHEHHN OKHCIIC-
HUEM CHHUPTOB, TUAPATALNEN AJIKUHOB, OKUCIEHUEM YIIIEBOAOPOAOB. OTAEIbHbBIE
MPEICTaBUTENHN aJbJACTUAOB U KETOHOB, Clielu(pUIecKue criocoObl UX MOTyYEHUs U
CBONCTBA.

Hemoncmpayuu

[IapocTrepxHeBble 1 00bEMHBIE MOIEITH MOJIEKYJT aJIbJIETHI0B U KETOHOB.

[TosyueHne yKCyCHOIO ajubAEeru/ia, OKUCIEHUE 3TaHOIa XPOMOBOM CMECHIO.

KauecTBeHHbIE peaklny Ha albJACTUAHYIO TPYIILY.

Kapbonosvie kucromst u ux npouszeoonvle
TI'omonoruveckuii psig npeaejbHbIX OJHOOCHOBHBIX KapPOOHOBBIX KHMCJIOT.
[TonsiTue 0 KapOOHOBBIX KUCIOTAX U UX KIaccuduKanusa. IJIEKTPOHHOE U IPOCTpaH-
CTBEHHOE CTPOCHHUE KapOOKCHIIBHOM TpyIIbl. ['oMoNorudeckuil psia mpeneabHbIX
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OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT, MX HOMEHKJIATypa W u3oMmepus. MexMoIeKy-
JISIpHBIE BOJOPOJHBIC CBA3M KapOOKCWIBHBIX TPYMI, UX BIUSHUE HA (PU3MUYECKHE
CBOMCTBa KapOOHOBBIX KUCIIOT.

XuMHYECKHE CBOMCTBA KApPOOHOBBIX KHMCJOT. Peakinu, WUIIOCTPUPYIOIINE
KHUCIIOTHBIE CBOMCTBA M UX CPABHEHHME CO CBOMCTBAMM HEOPraHMUYecKuX Kuciot. O0-
pazoBaHuE (PYHKIIMOHAIBHBIX MPOU3BOJHBIX KapOOHOBBIX KHCIOT. Peakuuu srepu-
¢bukamu. AHTUIPUIBI KAPOOHOBBIX KUCIOT, UX MOJYyYEHUE U TPUMEHEHUE.

Cnoco0bl mostyuyeHusi KapOOHOBBIX KUCJIO0T. OTHe/IbHbIE NPEACTABUTEHN U
ux 3Havyenue. O0mMe cocoObl MOTYUYEHHS: OKHCICHUE aJKaHOB, aJKEHOB, MEPBUY-
HBIX CIHPTOB, ajdbJeruioB. Baxuelive mpeAcTaBUTEIN KapOOHOBBIX KHUCJOT, UX
ouonoruyeckas poib, CHCHUPUUECKHE CIOCOOBI MONYy4YeHHs, CBOWCTBA M MPUMEHE-
HHAE MYPaBbUHOM, YKCYCHOM, ITAJIbMUTUHOBOM M CT€APWHOBOW; aKpUIIOBOM M METAK-
PHUJIOBOIL; OJICMHOBOM, IMHOJIEBOW U JTMHOJICHOBOI; IIJaBEJIeBOI; OCH30MHON KHUCIIOT.

Caoxnblie d3pupsbl. CTpoeHHE U HOMEHKIIATypa CIOKHBIX 3(UPOB, MEKKIIACCO-
Basi M30MepHs ¢ KapOOHOBBIMU KUCIOTaMU. CIOCOOBI MOTYYEHUS CIOKHBIX I(PUPOB.
OO6patuMocTh peakiuu dTepuPuKanuu u GakToOphl, BIUIIONUME HA CMEIICHUE PaBHO-
Becusi. OOpa3oBaHue CIOXKHBIX nonmddupoB. [lomustunentepedranar. Jlapcan kak
MPEJACTABUTENb CHUHTETUYECKUX BOJIOKOH. XHMHUYECKHE CBOICTBA WU IPUMEHEHUE
CJIOKHBIX 3(DUPOB.

Kupbl. Kupsl kak ciaoxsbie 3¢upsl rimiepuHa. KapOoHOBbIE KHCIIOThI, BXO-
JSIIME B COCTaB JKUPOB. 3aBUCUMOCTh KOHCUCTEHIIMU KUPOB OT UX COCTaBa. XUMHU-
YECKUE CBOKCTBA JKUPOB: TUAPOJM3, OMBUICHHE, THIpUpOBaHHE. buonornueckas
POJIb )KUPOB, UX UCIOJIL30BaHNE B OBITY M IPOMBIIIJIEHHOCTH.

Coun kap0o0HOBBIX KMCJI0T. Mbina. CriocoObl OJIy4eHHs COJIeH: B3aUMOJIEH-
CTBHE KapOOHOBBIX KHUCIOT C METaJUIaMH, OCHOBHBIMU OKCHJIaMH, OCHOBAHUSIMU, CO-
JSIMU; TIEJIOYHOM TUIIPOJIU3 CIOXKHBIX 3(UPOB. XUMUYECKHUE CBOMCTBA cojieill kapOo-
HOBBIX KHCIIOT: THUAPOJIN3, PEAKIMd MOHHOTO OoOMeHa. Mbljia, CYIIHOCTh MOIOIIETO
nerctBusl. OTHOIIEHUE MbLIA K KeCTKOW Bojie. CHHTETUYECKHE MOIOIIUE CPENICTBA
— CMC (nmeTepreHTsl), UX IPEUMYIIECTBA U HEJOCTATKH.

Jlemoncmpavyuu

3HAKOMCTBO C (PU3NYECKUMH CBOMCTBAMU BAXKHEHIIINX KAPOOHOBBIX KUCIIOT.

Bosronka 0eH30MHON KUCITOTHI.

OTHoIIeHHE Pa3TUIHBIX KaPOOHOBBIX KUCIIOT K BOJIE.

CpaBHaenue pH BoAHBIX pacTBOPOB YKCYCHOM M COJITHOM KUCJIOT OJIMHAKOBOM
OIS PHOCTH.

[Tony4yeHue NpUsTHO MAXHYIIETO CI0KHOTO 3upa.

OTHOLIEHNE CIIMBOYHOTO, IMTOACOJHEYHOT0, MAIIIMHHOTO MACEN U MaprapyuHa K
OpOMHOI1 BOJIe M PacTBOPY MEpMaHraHaTa Kajusl.

Jlabopamopnuiii onvim

PacTBOpUMOCTB KUPOB B BOJE U OPTaHUUYECKUX PACTBOPUTEISIX.

CpaBHEeHHE MOIOIIUX CBOMCTB X03sUCTBEeHHOTO MblIa 1 CMC B KecTKOM
BOJIE.

Ilpakmuueckoe 3anamue
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CpaBHEHUE CTENEHU HEHACBIILIEHHOCTH TBEPAOTO U KUIAKOTO KUPOB. OMbLICHHE
xupa. [looyuyeHrue MbUIa U U3yUYE€HHUE €TO CBOMCTB: THIPOJIN3, BhIJIETIEHUSI CBOOOIHBIX
AKUPHBIX KUCJIOT.

YVenesoowi

IousiTue 06 yraesonax. Kiaccudukanus yrieBonos. MoHo-, Au- U moyHcaxa-
pUIBI, TPEACTABUTENIN KaXKI0M IPYIIbI YIIeBOA0B. buonornyeckas posb yrieBoI0B,
UX 3HAYCHHE B J)KM3HU YeJIOBEKa U 00I1ecTBa.

Momnocaxapuabl. CTpoeHHUE W ONTHUYECKas HM30MEpus MoHocaxapujoB. Mx
KJaccupuUKalys MO YHCIy aTOMOB yIiepoAa W Tpupojie KapOOHWIBHON TPYIIIHL.
®opmynsl Ouriepa A U300pakeHUs] MOJIEKYJ MOoHocaxapuaoB. OTHECEHHE MOHO-
caxapuaoB K D- u L-pany. Baxunenmme npeacraBuTenun MOHO3.

I'mroko3a, cTpoeHue ee MOJIeKyJbl U (pusnueckue cBoiictBa. Tayromepus. Xu-
MUYECKHE CBOMCTBA TJIFOKO3bI: PEaKUUU MO aJbAETUIHON Tpynne («cepeOpsHOoro
3epKaja», OKHUCICHHE a30THOW KHUCJIOTOW, THMAPUPOBAHKE). Peakuuu TIIOKO3bl KaK
MHOTO2TOMHOTO CIUPTA: B3aUMOJIEHCTBUE TIIOKO3bI ¢ ruapokcuaoM meau (I1) mpu
KOMHATHOM TeMmIeparype W HarpeBaHuu. Paznmuunbie THUIBI OpOKeHUS (CIHPTOBOE,
MosiouHokucioe). ['roko3a B npupoe. buonorudeckas poib U MPUMEHEHHE TIIIOKO-
3. DpPyKTO3a KaK U30Mep IIt0K03bl. CpaBHEHUE CTPOEHUS MOJIEKYJIbI U XUMUYECKUX
CBOMCTB TJIIOKO3bI U PPYKTO3bl. PPYyKTO3a B MPUPOJIE U €€ OUOJIOTUYECKas POJIb.

[lenTo3sl. Pubo3a n ne3okcupnd03a Kak NpeACTaBUTENN ajbaoneHTo3. Ctpoe-
HHE MOJIEKYIL.

JMucaxapuabl. Ctpoenne aucaxapuaoB. Croco0 cowieHeHus HukiIoB. Boccra-
HABJIMBAIOIINE U HEBOCCTAHABIIMBAIOIINE CBOWCTBA IMCAaXapHIOB KaK CIIEJICTBUE CO-
yieHeHus nukia. CTpoeHHe W XMMUYECKHE CBOMCTBA caxapo3bl. TeXHOJOrHYeCcKHe
OCHOBBI ITPOU3BOJICTBA caxapo3bl. JIakTo3a 1 ManbTO3a KaK M30MEPHI Caxapo3bl.

Hoaucaxapuapl. OOmee crTpoeHue mnonucaxapuaoB. CTpPOCHHE MOJEKYJIbI
KpaxMaJia, aMui03a U aMWJIONEKTUH. PU3ndecKkre CBOWCTBA Kpaxmana, €ro Haxox-
JIeHuE B Ipupoe Ouonorudeckas poiib. [ ukoreH. XuMudeckrue CBOMCTBA KpaxMmara.
CrpoeHue 3J1eMEHTapHOTO 3BE€HA 1EJUII0N03bl. BIusHue CTpoeHUs: MOJMMEPHOU 1IeTTH
Ha (QU3MYECKUE U XUMHUYECKUE CBOMCTBA IEJUTIONO3bI. [ UApOIN3 1euIt0Io36l, o0pa-
30BaHHE CJIOKHBIX A(UPOB C HEOPraHUYECKUMU U OPTaHMYECKUMU KucioTamu. [lo-
HATHE 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IIeNike, BUCKo3e. HaxoxaeHue B
pUpojie U OMosIoTHUecKast pojib 1eJT0I03bl. CpaBHEHHE CBOWMCTB KpaxMaia ! Iel-
JIFOJIO3BL.

Hemoncmpauuu

OO6pa3iibl yIIIeBOIOB U U3JIEIUIN U3 HUX.

[Tonyyenue caxapa KaJbliMsl U BBIIEIEHUE Caxapo3bl U3 pacTBOpa caxapa Kajb-
uus. BzaumopaeiicTBue rioko3bl ¢ PYKCMHCEPHUCTON KHCIOTOM.

OTtHouieHue pacTBOPOB caxaposbl U MasibTo3bl K Cu(OH), mpu HarpeBanuu. O3-
HaKOMJICHUE C (PU3NYECKUMH CBOMCTBAMHM Kpaxmaia U Ieunosio3sl. Habyxanue nen
J0JIO3bI U Kpaxmana B Boje. [lonyuenue TpuHuTpara uesioo3bl. Komekius Boio-
KOH.

Jlabopamopnuvie onvimul
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Obnapy>xeHue Kpaxmana ¢ MOMOIIbIO KaueCTBEHHON peakuuu B mene, xjeole,
HorypTe, MaprapuHe, MakKapOHHBIX U3JEIUsAX, Kpynax.

Ilpakmuueckue 3anamus

Peakiusi «cepeOpsiHOTO 3epKaia» IitoKo3bl. B3anMoeicTBre TIIOKO3bI C THI-
poxcugom menu (II) mpu pa3uyHbIX TeMIepaTypax.

Amunvl, amuHokuciomsl, 6eaKu

Knaccupukanuss m usomepusi amuuoB. [lonstue 06 amuuax. IlepBuunsie,
BTOpUYHBIC U TPeTUYHBIE aMuHBI. Kiaccudukaiys aMrHOB IO TUITY YTJIEBOAOPOIHO-
ro paJviKaja U YUCIly aMUHOTPYII B MOJIEKYJIE. | OMOJIOrMYecKre psibl MPeaeabHbIX
anuaTUyecKux U apoOMaTHIECKUX aMUHOB, U30MEPHS U HOMEHKJIaTypa.

XuMH4YecKue CBOMCTBA AaMHUHOB. AMHHBI KaK OPraHMYECKUE OCHOBAHMUS, HX
CpaBHEHUE C AaMMHUAKOM M JPYTHMMH HEOPraHM4YEeCKMMHU OCHOBaHUAMH. CpaBHEHHE
XUMUYECKUX CBOMCTB anu(paTUYECKUX U apoOMaTHUYECKHX aMuHOB. OOpa3zoBaHue
aMuJI0B. AHWINHOBBIE KpacuTenu. [IoHsTHE O CUHTeTHYEeCKUX BOJOKHAX. [lonnamu-
Ibl ¥ IOJIMaMUIHBIE CHHTETUYECKHUE BOJIOKHA.

IlpumeHenne wu mnoaydyenne amMuHoB. [lonydyenne amuHOB. PaGoThbl
H.H.3ununa.

AMHUHOKHUCIOTHI. [loHsATHE 00 aMUHOKUCIOTAaX, WX KJiacCHU(UKAIUSI U CTpOe-
Hue. Onrryeckas n30Mepus o-aMUHOKUCI0T. HoMeHKnarypa aMuHOKUCIOT. /[BOMCT-
BEHHOCTb KHCJIOTHO-OCHOBHBIX CBOWCTB aMHHOKHUCIIOT U €€ NMPUYHHBL. bUMoIspHbIe
noHbl. Peaknnu konnencanuu. llentranas cBsa3b. CUHTETUYECKUE BOJIOKHA: KaIlPOH,
sHaHT. Knaccudukanus BosokoH. [lonyyeHne aMMHOKHUCIIOT, MX MIPUMEHEHHE U OnO-
Joruyeckast QyHKIusl.

Bbeaxu. benku kak npupoassie nonumepsl. [lepBudHas, BropudHasi, TpeTUUHAS
1 YETBEPTUYHAS CTPYKTYpPbl O€IKOB. OUOPHILIApHBIEC U TI00YIsipHbIe OenKku. XUMHU-
YEeCKHUe CBOMCTBa OEJIKOB: FOpEHHE, AeHaTypalus, T'HIpoau3, KaueCTBEHHbIE (LIBET-
Hble) peakuuu. buonornyeckue GyHKIUM OENKOB, UX 3Ha4YeHHE. belku kak KomIo-
HeHT nuiy. [IpoGiaema GeIKOBOro roJoJaHus U IMyTH €€ PeleHusI.

Jlemoncmpayuu

Puznueckre CBOWCTBA METWIAMMHA: arperaTHOe COCTOSHME, LIBET, 3amax, OT-
HOIIIEHHE K BoJe. | opeHue meTunamuHa.

B3aumogelicTBre aHUIMHA U METHJIAMUHA C BOJOM U KUCJIOTaMH.

OkpairBaHve TKaHEW aHWJIMHOBBIMHU KPACUTEIISIMH.

Oo6HapyxeHue GyHKIMOHATIBHBIX TPYII B MOJIEKYJIaX aMUHOKHUCIIOT.

Henrpanuzauus 1menouyn aMUHOKUCIIOTOM.

Henrtpanusanuys KUci0Tbl aMUHOKHUCIIOTOM.

PacTtBOpeHue u ocaxxjaeHue OCIKOB.

Jlabopamopnuvie onvimol

OO6HapyxeHue 0eyika B KYpUHOM SIHIIE U MOJIOKE.

Ilpakmuueckue 3anamus

Henatyparnus 6enka. [[BeTHbIe peakiuu 6€TKOB.

A30mcodep9fcau4ue cenepoyurkiudecKkue coeouHeHusl.
HyKJZGMHOGble Kuciomowl
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HyxkienHnoBble kucj0Thl. HyKIeMHOBBIE KUCTOTHI KaK MPUPOIHBIE MOJIUMEPHI.
Hykneotunpl, ux crpoenue, npumepbl. AT® u AJI®, ux B3auMOIpeBpalicHUE U
posb 3Toro npouecca B npupoje. [lonstue JJHK u PHK. Crpoenne JIHK, ee nep-
BUYHasi U BTopuyHas cTpykrypa. Paborer @.Kpuka u /JI.Yorcona. Kommiemenrap-
HOCTb a30TUCThIX ocHOBaHMM. Perumikanus JJHK. Ocobennoctu crpoenus PHK. Tu-
nel PHK u ux 6uonorudeckue pyukiuu. [lonstue o TpoudunoM koje (koaone). buo-
cuHTe3 Oenka B )KMBOM KieTke. ['eHHas uHxkeHepus: U OUOTeXHOJIOoTUsA. TpaHCTeHHbIE
(hOpMBI PACTCHHH U KUBOTHBIX.

Hemoncmpayuu

Mojenn MOJIEKY BaXKHEUIIINX T€TEPOLUKIIOB.

Kotekuus rereponuKInyecKkux COSINHEHUN.

JlericTBue pacTBOpa NUPUANHA HA UHIUKATOP.

B3auMopelicTBre nupuarHa ¢ COJSTHOM KUCIOTOM.

Mopens Monekynsl JIHK, nemoHcTpanus npuHIMIA KOMIUIEMEHTAPHOCTH a30-
TUCTBIX OCHOBAHHUI.

OO0pa3ipl TPOAYKTOB MUTAHUSA M3 TPAHCTEHHBIX (DOPM pacTEHUM U KUBOTHBIX.
JlexapcTBa W mpenaparhbl, U3rOTOBJIECHHBIE METOJJaMU T€HHOW MHXKEHEPUU U OHOTEeX-
HOJIOTHH.

buonoeuuecku akmusHvle coeounenus

®epmenTsl. [lonsaTre o pepMeHTax Kak 0 OMOJOTMYECKUX KaTalu3aTopax Oel-
KOBOM mipupoibl. OCOOCHHOCTH CTPOCHUSI U CBOMCTB B CPABHEHUU C HEOPTaHUYECKHU-
MU Katanuzatopamu. Krnaccudukarus ¢epmeHToB. OCOOCHHOCTH CTPOCHUSI U
CBOMCTB (DEPMEHTOB: CENEKTUBHOCTh U A3(PPEKTUBHOCTh. 3aBUCUMOCTh AKTUBHOCTHU
dhepmenToB ot Temrepatypsl pH cpenpl. 3HaueHrue GepMEHTOB B OMOJIOTHUU U IPUMeE-
HEHUE B NMpoMmbilUIieHHOCTH. Buramunebl. [lonstue o Buramunax. Mx knaccuduxa-
1y u obo3Hauenune. Hopma norpebienust ButaMuHoB. BogopacTtBopumbie (Ha mpu-
Mepe ButaMuHoB C, rpynmnsl B u P) u xxupopactBopuMeblie (Ha puMepe BUTAMHUHOB
A, D u E). ABUTaMHHO3BI, TUTIEPBUTAMUHO3bI U TUIIOBUTAMUHO3bI, MX TPODUITAKTHU-
Ka.

I'opmonsl. [ToHsTHE O TOPMOHAX KaK OMOJIOTMYECKH aKTHUBHBIX BEILIECTBAaX, BbI-
MOJIHSIFOLUX SHIAOKPHHHYIO PETYISILUIO KU3HEIEATEIbHOCTH OpraHu3mMoB. Knaccu-
¢uKanys TOPMOHOB: CTEPOUIbI, NMPOU3BOJHBIE AMUHOKHUCIIOT, MOJUIEHTHIHBIE U
0esikoBble TOPMOHBI. OTAENbHBIE MPEACTABUTENN: TECTOCTEPOH, MHCYJWH, aapeHa-
JIUH.

JlekapcrBa. [loHaTHE O JIeKapcTBaxX Kak XWMHOTEPANEBTUUYECKUX Mpenaparax.
Kpatkue uncropuueckue CBEAEHUS O BO3ZHMKHOBEHHMU M Pa3BUTUU XHMHOTEPAIHH.
['pynmel nekapcetB: cyiabhaMuibl (CTPENTOMA), aHTUOMOTUKY (MIEHULWILJIMH), aHTH-
MUPETUKHU (ACTIMPHUH), AHAIBIETUKU (aHAIBIMH). MeXaHu3M AeCTBUSL HEKOTOPBIX Jie-
KApCTBEHHBIX MPENapaToB, CTPOCHHE MOJEKYJI, TPOTHO3UPOBAHUE CBOWCTB HA OCHO-
BE aHaJIU3a XMMHUYECKOTO CTPOEHUS. AHTUOMOTHUKH, UX KiaccU(UKaIUs MO CTpoe-
HUIO, TUITY U CHEKTPY JAeicTBUA. bezonacHbie crnocoObl IpUMEHEHUS, JIEKApCTBEHHBIE
(hopMBI.

Jlemoncmpayuu
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CpaBuenne ckopoctu paznoxenus H,O, mox meiictBuem gepMeHTa Karaiasbl U
Heoprannuyeckux katanuszaropon: KI, FeCl;, MnO,. O6pa3ubl BuUTaMUHHBIX Ipenapa-
TOB. [lonMBUTAMUHBI.

WNnmoctpanuu potorpaduii KUBOTHBIX € pa3IMYHBIMU (OpMaMU aBUTaAMHHO-
30B. [1makaT ¢ n300paxeHueM CTPYKTYPHBIX (POpPMYyH 3CTpaarnoia, TECTOCTEPOHA, al-
peHanuHa. B3aumopeiicteue agpenanuHa ¢ pactBopom FeCls. benkoBas npupoja uH-
cyiuHa (uBeTHas peakuus Ha Oenku). IlmakaTel mam komorpamMmsl ¢ (GopMyliamMu
amMua Cyiab(aHUIOBON KHUCIOTHI, JTUTHAPO(OINEBON U JOKHONU AUTHAPOPOIUEBON
KHCJIOT, OCH3WINEHUIWIINHA, TETPAalUKINHA, lepoTakcuMa, aciupuHa.

Ilpakmuueckue 3anamus

OOnapy>xeHue BUTaMHHa A B II0/ICOJIHEYHOM Macie. OOHapyKeHHe BUTaMUHA
C B s16;104HOM coke. OnpeneneHue BuTaMuaa D B pplObeM KUpe WM KypUHOM
xKenTke. JleficTBrEe aMUII03bl CIIIOHBI Ha KpaxMall.

Obwas u HeopeaHu4ecKas Xumus
Xumus — Hayka o gewecmeax

CocraB BemecTBa. XuMuueckue 3ieMeHThl. CrocoObl CyIeCTBOBAHUS XHUMHU-
YECKHUX AJIEMEHTOB: aTOMBI, TPOCTHIE U CIIOXKHBIE BEllecTBa. BelecTBa MoCTOSHHOTO
U MEPEMEHHOTO COCTaBa. 3aKOH MOCTOSHCTBA COCTaBa BELIECTB. BeliecTBa MOJeKy-
JIIPHOTO Y HEMOJIEKYJAPHOTro cTpoeHus. CriocoObl 0TOOpaXXEHUsI MOJIEKYJI: MOJIEKY-
JSIPHBIE U CTPYKTYpPHBbIE (POPMYIJIBI; IIAPOCTEPKHEBBIE M MAacCIITaOHbIE TPOCTPAHCT-
BeHHbIe (CTroapTa—bpurineda) Moaenu MoJIeKyI.

N3mepenne BemecTBa. Macca aTOMOB U MOJIEKYJ. ATOMHAasl €IUHUIIA MAaCCHI.
OTHOCHUTENbHBIC aTOMHAsI U MOJIEKYJIsipHas Macchl. KojinuecTBO BelecTBa U €AUHU-
bl €70 U3MEPEHHUS: MOJIb, MMOJIb, KMOJIb. Uncno ABoraapo. MossipHas macca.

ArperatHblie COCTOSIHHUS BemecTBa. TBepaoe (kpuctamimueckoe u amopdHoe),
KHUJKOE ra3000pa3HOE arperatHble COCTOSHUS BEIIeCcTBa. 3aKOH ABOTAIpO M €ro
cienctBusi. MoJsipHBIN 00BHEM BEIIECTB B ra3000pa3HOM cOCTOSTHUU. OObeTMHEHHBIN
ra3oBbIi 3aKOH ypaBHeHUE Menaeneesa—Knaneipona.

CMmecu BemecTB. Paznuuus MeXay cMECSIMH U XUMUUYECKUMU COCTUHEHUSIMH.
MaccoBast 00beMHast 10 KOMIIOHEHTOB CMECH.

Jlemoncmpayuu

OnbITEI, WUTIOCTPUPYIOLINE 3aKOH COXPaHEHUsS MacChl Be-
mectB. HaGop Mozeneit atomoB 1 Mosiekyn. HekoTopeie Bemect-

Ba KOJIMYECTBOM B | MOJIb.

Mopenb MOISIpHOTO 00beMa ra3oB.

Cmpoenue amoma

ATOM — cj102kHas yacTuna. J[okazaTenbCcTBa CIOAKHOCTU CTPOEHHUS aToMa: Ka-
TOAHBIC U PEHTTEHOBCKHE JIyuH, (POTOIPIEKT, paar0aKTUBHOCTD, dJCKTPOJIN3.

[Tnanerapnas monens aroma D.Pesepdopna. Ctpoenue atoma no H.bopy. Co-
BPEMEHHBIC MPEJICTABICHUS O CTpoeHUU aToMa. KopIycKyJIsipHO-BOJIHOBOU JAyaliu3M
YaCTHUIl MUKPOMHUPA.

CocraB aTtoMHOro0 siapa. HykiioHbI: IpOTOHBI U HEUTPOHBI. M30TONBI M HYKIH-
Ibl. Y CTOMYHUBOCTB SJIED.
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DJIeKTpPOHHasi 000/104ka aToMoB. [loHsATHE 00 BJEKTPOHHOU OpOUTANIU H
ANEKTpOHHOM oOJjiake. KBaHTOBBIE 4mcia: riaBHOE, opOUTalbHOE (MTOOOYHOE), Mar-
HUTHOE U CIMHOBOE. Pacrpenenenre 3JIeKTPOHOB M0 SHEPTETUYECKUM YPOBHSM, TO-
IYypOBHSAM U OpOUTAISIM B COOTBETCTBUU C NPHUHIIMIIOM HAUMEHbBIIEH SHEpPruu,
npuniunom [laynu u npaBuiom ['yHna. DaeKkTpoHHbIE KOH(GUTYpallMd aTOMOB XU-
MUYECKUX IJIEMEHTOB.

BasieHTHBIE BO3MOKHOCTH aTOMOB XUMHYECKUX JIEMEHTOB.

DneKkTpoHHas KiIacCU(UKAIUS XUMHUUECKUX AIEMEHTOB: S-, P-, d-, f-amemeHTsI.

Hemoncmpayuu

dotorddexr.

Monenu opOuTaneii pa3nuuHoi GopmBI.

Ilepuoouuecxuii 3axon u Ilepuoouueckas cucmema

xumuueckux snemenmos /. M. Menoeneesa

OTkpbITHE NMEPUOANYECKOro 3aKoHA. [Ipeanockuiku: HakorieHue (paKTosio-
ru4e-cKkoro marepuaina, padotel npenmectBeHHUKoB (M. B. [leOepeitnepa, A. D.
[Tankyptya, Jx.A.Hetonenaca, JI.FO.Meitepa), cbe3n xumukoB B Kapicpys, muuHo-
ctHble KadecTBa /.M. MenneneeBa. Otkpoitue [[.M1.MenneneeBbim [lepnoaunueckoro
3aKOHa.

Ilepuoanyeckuii 3aKkoH U cTpoeHue aroma. M3oromnel. COBpeMEHHOE TOHATHE
XUMHUYECKOTO 3yieMeHTa. 3akoHoMepHOCTh [.Mo3nu. CoBpeMeHnHast (popMyIrpoBKa
Ilepuonuyeckoro 3akoHa. Ilepuoandeckas cucrema u crpoeHue aroma. OU3NYECKUin
CMBICJI TIOPSAJIKOBOIO HOMEpPA 3JIEMEHTOB, HOMEPOB I'pyIIbl U nepuona. Ilepuognyue-
CKOE€ M3MEHEHHE CBOWCTB JJIEMEHTOB: Pajuyca aToMma; 3HEPIUM HMOHU3ALUU; JJIEK-
TPOOTPULIATENBHOCTH. [IpUUMHBI M3MEHEHUsS] METAJUIMYECKUX U HEMETaJUTMYECKHUX
CBOMCTB 3JIEMEHTOB B TPYIIax U MEPHOJIAX, B TOM YUCIIE OOJBIINX U CBEPXOOJIBIITUX.
3nauenue Ilepuogmyeckoro 3akoHa u Ilepuoguyeckoil CUCTEMbI XMMUYECKHX dJie-
MeHTOB J[.M.MenneneeBa myisi pa3BUTHS HAyKW NMOHUMAHUS XUMUYECKOW KapTHUHBI
MHpa.

Hemoncmpauuu

Paznuunbie BapuanThl Tabiuibl [lepuoguyeckoil CUCTEMbl XMMHUYECKUX JJie-
mentoB J[.M.MenneneeBa. OOpa3ipl MPOCTHIX BEHIECTB OKCHUIIOB U TUIPOKCHIOB
sanemenToB III mepuona.

Jlabopamopnulit onvim
CpaBHEeHHE CBOMCTB MPOCTHIX BEIIECTB, OKCUIOB U THAPOKCUIOB 3jeMeHTOB 11
Mepuoa.

CI’I’ZPOQHMQ eewgecniea

ITonsiTne 0 XMMHYeCKOH CBSI3U. THIIBI XMMHUYCCKHUX CBS3EHM: KOBaJICHTHAas,
WOHHAasl, METaJUTNYECKast U BOJOPOIHAS.

KoBasienTHasi xumunueckasi cBsi3b. /[Ba MmexaHuzma oOpa3oBaHUs 3TOU CBSI3H:
OOMEHHBI W JOHOPHO-aKIENTOPHBIM. OCHOBHBIE MapaMeTpbl 3TOrO THUIIA CBS3H:
JUTMHA, TTPOYHOCTh, YIOJ CBSI3M WJIM BaJEHTHBIM yroj. OCHOBHBIE CBOMCTBAa KOBa-
JICHTHOM CBSI3U: HACBIIIEHHOCTb, MOJSPU3YEMOCTh W MPOYHOCTh. IJIEKTPOOTPUIIA-
TEJILHOCTh U KJacCU(PUKAIMs KOBAJIEHTHBIX CBS3€H M0 3TOMY MPU3HAKY: MOJSpHAs U
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HETOJsIpHAs KOBAJICHTHbIE CBSA3U. [10pHOCTH CBS3U U MOASPHOCTh MOJEKYIbl. Crio-
co0 MepeKpbIBaHMS NEKTPOHHBIX OpOUTanel W KiaccuUKalKs KOBAJICHTHBIX CBS-
3eil Mo ATOMY MPU3HAKY: G- U T-CBsI3U. KpaTHOCTH KOBaJIEHTHBIX CBsI3el U Ki1accuu-
Kalusl UX M0 3TOMY NPHU3HAKY: OJUHAPHBIE, TBOWHBIC, TPOWHBIE, MOJIYTOPHbIC. THIIBI
KPUCTAINIMYECKUX PEIIETOK y BEIIECTB C 3THUM TUIIOM CBSI3U: ATOMHBIE U MOJEKYISP-
Hble. DU3HUECKUE CBOKMCTBA BEIIECTB C ITUMU KPUCTAIUNIMYECKUMHU PELIETKAMU.

HNonnas xumudeckasi cBsi3b. KpaiiHuil ciiy4aii KOBaJ€HTHOM MOJIAPHOU CBSI3H.
Mexanu3m o00pa3oBaHus MOHHON CBSI3U. VOHHBIE KpPUCTANTMYECKHE PEIICTKH U
CBOWCTBA BEIIECTB C TAKUMU KPHUCTAJUIAMU.

MeTta/uinyeckas XumMudeckasi cBsi3b. OCOOBII THIT XUMHUYECKOM CBSI3H, CyIIe-
CTBYIOLIWI B ME€TaUlax M CIUIaBax. Ee OTau4uns U CXOACTBO C KOBAJIEHTHOW U MOHHOM
cBs3siMu. CBOMCTBAa METAJUIMYECKOM CBA3UM. MeETalMyecKue KPUCTAUIMYECKUE pe-
IIETKW U CBOMCTBA BEIIECTB C TAKUMHU KPUCTAJJIAMM.

Bogopoanasi xumudeckasi cBsizb. MexaHusm o0pa3oBaHMs Takou cBs3u. Ee
KJIaccu(puKanusa: MEXKMOJIEKYJISIpHas U BHYTPUMOJIEKYJISIPHAST BOJIOPOJHBIE CBSI3H.
MosnekynspHble KPUCTAUIMYECKUE PELIETKU I 3TOTO TUIAa CBs3U. Pusnyeckue
CBOWCTBA BEILIECTB C BOJOPOIHOM CBA3bIO. bruonornueckas posiab BOLOPOIHBIX CBSA3EH
B OpraHu3aIii CTPYKTyp OMOTIOJIMMEPOB.

Ennnas npuposa XMMHYECKUX CBSI3€UM: HAIMYUE PA3JIMYHbIX TUIIOB CBS3EH B O/JI-
HOM BELIECTBE, IIEPEX0/ OAHOTO THUIIA CBS3U B IPYTOU U T.II.

Kommniexkcoodpa3zoBanue. [loHATHE 0 KOMIUIEKCHBIX coeauHeHusaX. Koopauna-
IIUOHHOE YHUCJIO0 KOMIUIEKCOOOpa3oBaresisa. BHyTpeHHss1 U BHENIHSA cpepa KOMIIEK-
coB. HomeHknaTypa KOMIUIEKCHBIX coeAuHeHUH. VX 3HaueHue.

Hemoncmpauuu

Mojenu MoJIeKy pa3IndHON apXUTEKTYPHI.

Monenu u3 BO3MYIIHBIX MIAPOB MPOCTPAHCTBEHHOT'O PACIIOJIOKEHUS Sp-, SP2-,
SP3-TUOPUAHBIX OpOUTAIICH.

Mojenu KpUCTAUTMYECKUX PELUIETOK PA3JIMYHOTO THIIA.

Monenu monexyn JIHK u Genka.

TIonumepot

Heoprannyeckue mosumepsl. [lonruMepbl — mpocThie BemiecTBa ¢ aTOMHOM
KPUCTaJUIMYECKOW PENIETKOM: ajuIOTPOITHbIE BUJOU3MEHEHHU yriiepoja (ainmas, rpa-
¢but, kKapOouH, GyIIepeH, B3aMMOCB3b THOpUN3aUKA OpOUTaiell y aTOMOB yIiiepoa
C IPOCTPAHCTBEHHBIM CTPOCHUEM AJUIOTPOIHBIX MOIU(DUKALINI); CEJeH U TEJUTyp lie-
IIO4YE€YHOTo cTpoeHus. IloimMepsl — CIIOKHBIE BEIIECTBA C aTOMHOW KpUCTaIAYe-
CKOM pENIeTKOM: KBapll, KPeMHE3eM (JIMOKCHUJIHbIE COEJIMHEHMS] KPEMHUS), KOPYH]
(OKCH aNOMUHUSA) U AIFOMOCHIIMKATHI (TOJIeBbIe MIMaThl, CI0/a, KaoJauH). Muunepa-
76l U ropHbIe Topoabl. Cepa mactTudeckas. MuHepagbHOE BOJIOKHO — acOecT. 3Ha-
YeHUE HEOPraHUYECKUX MPUPOJHBIX MOJIUMEPOB B (POPMUPOBAHUM OJJHOM U3 T'e0J0-
THYECKUX 000JI0YeK 3eMITi — JIUTOC(hEpHI.

Oprannveckue nojumepbl. CriocoObl UX MOJYYEHUS: PEAKLMH MOJIMMEpU3a-
WU U peakLUK MOIUKOHAeHCAUU. CTPYKTYphl TOJIMMEPOB: JIMHEWHBIE, Pa3BETBIICH-
HblE€ U MPOCTpaHCTBEHHbIE. CTPYKTYPUPOBAHHUE MOJIMMEPOB: BYJKAHU3aLUA Kaydy-
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KOB, TyOJieHne OEJIKOB, OTBEPKICHHE MOJIMKOHACHCAITMOHHBIX moJuMepoB. Kiaccu-
(buKaIys MoJUMEPOB IO Pa3IMYHBIM ITPU3HAKAM.

Jlemoncmpayuu

Konnekiuu nmiactMace, KaydyKoB, BOJIOKOH, MUHEPAJIOB M TOPHBIX IMOPO/I.

MuHepallbHOE BOJIOKHO — acOECT — U W3JICNIMS U3 HETO.

Mopenu monekyn 6enkos, JJHK, PHK.

Jlabopamopnvie onvimuol

O3HakoMIieHHE ¢ 00pa3iiamMu IIacTMAaccC, BOJIOKOH, Kay4YyKOB, MUHEPAJIOB U
ropHbIx nopoJ. [TpoBepka miacTMacc Ha JIEKTPUUYECKYIO TPOBOIUMOCTh, TOPIO-
YEeCTh, OTHOIIICHUE K PACTBOPAM KHUCJIOT, MIEI0YEH U OKUCITUTENCH.

Jlucnepcuwvie cucmemol

IonsiTne 0 nucnepcHbIX cucremax. Knaccudukanus AUCHEPCHBIX CHCTEM B
3aBUCUMOCTH OT arperaTHOro0 COCTOSIHUSL JUCIEPCHOHHOM Cpelibl U IUCIIEPCHOM (a-
3bl, a TAaKXKe MO pa3Mepy Ux dactull. ['pydboaucnepcHble CUCTEMBI: IMYIbCUHU U CYyC-
neH3uu. ToHKoANCIIEpCHBIE CUCTEMBI: KOJUIOMAHBIE (3011 U T€U) U UCTUHHBIE (MO-
JEKyJIpHbIE, MOJEKYJISpHO-UOHHbIE HOHHBIE). OD¢dexkr Tunnans. Koarymsamus B
KOJUIOUJHBIX pacTBopax. CHHEPE3NC B ressx.

3HaYeHHe AUCIEPCHBIX CHCTEM B KHBOH M HE:KMBOW NPHUPOAE M NMPAKTHYE-
CKOM JKM3HH 4YeJI0BeKAa. DMYJIbCUU U CYCIICH3UU B CTPOUTEIBCTBE, MUILIEBOM U Me-
JTUILIAHCKOM IPOMBINUIEHHOCTH, KOCMETUKE. brosiornueckne, MEIUIUHCKAE U TEXHO-
JIOTUYECKHUE 30JIM. 3HAUYCHUE TEJIEW B OPTaHU3ALNY KUBOM MAaTEpUH. bHOIOrHYECKHe,
MULIEBbIE, MEIULUHCKUE, KocMeTHdeckue reiau. CuHepesuc Kak (axrtop, ompese-
JSAIOIIMN CPOK TOAHOCTH MPOAYKIHMHM HA OCHOBE reneil. CBEPTHIBAHME KPOBU KAK
OMOJIOTUYECKUI CUHEPE3HC, €r0 3HAUCHHE.

Hemoncmpauuu

Bunbl AMCIEpCHBIX CUCTEM U UX XapaKTEPHBIE PU3HAKHY.

[IpoxoxaeHue ayya cBeTa uyepe3 KOJJIOUIHBIE U MUCTUHHBIE PACTBOPHI (3PPeKT
Tunnans).

Jlabopamopnuwiii onvim

[TomyueHue 3MyabCUHM PACTUTEIBLHOTO Macia 1 OeH30J1a.

[Tomyuenue 3054 kpaxmana. [loaydenue 3055 cepbl U3 THOCYIb(haTa HATPUSL.

Xumuueckue peaxyuu

Knaccudpuxkauusa XuMHUYECKHUX peakluil B OPraHMYecKoil U HeoOpraHud4e-
ckoii xumuu. [lonarue o xumudeckon peakiuu. Peakiuu, uaynme 6e3 u3MeHEHUS
KaueCTBEHHOI0 COCTaBa BEIIECTB: aJJIOTPONMU3alUs W H3oMmepu3auusd. Peakiuw,
UIyIIMe C U3MEHEHUEM COCTaBa BEUIECTB: MO YMCIY U XapaKTepy pearupyromux u
00pa3yroluxcsi BeWECTB (pa3iokeHusl, COCIMHEHUS, 3aMElIeHHs, 0OMeHa); Mo U3-
MEHEHUIO CTENEeHEW OKHUCIIEHUS B3JEMEHTOB (OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE U
HEOKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMKN); N0 TEIIOBOMY 3P (deKTy (3K30- U
SHAOTEPMUYECKHUE); 10 (aze (rOMO- U FeTEpPOreHHbIE); M0 HANpaBiIeHUIO (0OpaTUMBbIe
¥ HeoOpaTHMBbIE); MO UCIOJB30BAHUIO KaTaln3aTopa (KaTaIUTUYECKHUE W HeKaTalu-
TUYECKHE); [0 MEXAHU3MY (paJUKaJIbHbIE, MOJIEKYJISIPHBIE U HOHHBIE).

26



BeposiTHOCTH MPOTEKAHUA XMMHUYECKUX peakuuil. BHyTpeHHsAs dHeprus, dH-
tanpnus. TemnoBoil a3 PexT xuMuyeckux peakiuil. TepMoXuMuyeckue ypaBHEHUS.
CrannapTHas SHTaIbNNS peakiui u oOpazoBanus BeniecTB. 3akoH [.M.I'ecca u ero
CIEACTBUSA. DHTPOIIHS.

Ckopocts xumuuyeckux peakuuii. [lonstue o ckopoctu peakuuid. CKOpOCTb
rOMO- U T€TEPOT€HHON peaKkuuu. DHEPTUs AKTUBAIUU.

@akTOophl, BIMAKOIIME HAa CKOPOCTh XMMHUYECKOW peakuuu. [Ipupoma pearu-
pyromux BemecTB. Temneparypa (3akon Baat—I odda). Konmnenrparus. Katanmsa-
TOPBI U KaTajii3: TOMO- U T€TEPOTCHHbIN, UX MeXaHU3Mbl. DepMEHTHI, UX CpaBHEHUE
C HEOPraHMYECKUMU KaTaJau3aTopaMu. 3aBUCUMOCTb CKOPOCTH PEakIMil OT MOBEpX-
HOCTHU CONPUKOCHOBEHUS PEArupyrOIINX BEIIECTB.

Oo0paTumMoCcTh XUMHYECKHX peakuuii. XuMudeckoe papHoBecue. [lonstue o
XUMHUYECKOM paBHOBECHHM. PaBHOBECHbIE KOHILEHTpalMHU. J[MHAMUYHOCTh XUMHYE-
CKOro paBHOBecHsl. DaKTOPBHI, BIUSIONINE HA CMEILICHHE PABHOBECHS: KOHIIEHTpALUS,
nasieHue, remneparypa (npuniun Jle [larense).

Jlemoncmpavyuu

[IpeBparmienue kpacHoro gocdopa B OeIblit; KUCIOPOa B O30H.

Mopenu 6yTaHa U u300yTaHa.

[Tonydenne kuciopoja U3 NEPOKCUIa BOAOPOAA U BOJABL, JEeruapaTanus 3TaHO-
na. Illenouka npespamieauiit P — P,Os5 — H3PO,; cBOMCTBA YKCYCHOM KHCIIOTHI; pe-
aKIny,

uaymue ¢ o0pa3oBaHUEM OCajKa, ra3a U BOJbI; CBOMCTBA METAIOB, OKUCIICHHE
anbAeruaa B KUCIOTY U CIUPTA B albJeTU.

Peakuuu ropeHus; peakiuu dHAOTEPMHUUECKHUE HA TIPUMEPE PEaKIMU pa3ioxe-
HUA (3TaHONA, KaJMHHON CETUTpbl, OMXpoMaTa aMMOHHMS) U SK30TEPMHYECKHE Ha
npuMepe peakiuii coenruHeHus (odeciBeunBaHue OPOMHON BOJBI U pacTBOpa Mep-
MaHTaHaTa Kajusi ’TUJICHOM, TallleHue U3BECTH U JIp.).

B3aumogencTBre MHKA ¢ pacTBOPaMU COJITHOM M CEPHOU KUCIIOT MPU PA3HBIX
TeMIrepaTypax, pa3HbIX KOHIICHTPAIUSAX COJISTHOM KHCIOTHI; Pa3JIOAKEHUE MEPOKCUIA
KHCJI0poAa MoMoIIpi0 okcua mapradna (IV), katanassl celporo msca v ChIporo Kap-
todens. BzaumonelcTBre IMHKA PA3IMYHON TOBEPXHOCTH (TIOPOIIIKA, MBLIH, TPAHYJ)
C KHCJIOTOM.

Mogenb «kumsiero cios». CMmenienue paBHoBecus B cucteme: Fe3+ + 3 CNS
«— — Fe(CNS)3; oMbuIeHUE KUPOB, PEAKIIMH ITCPUPHUKALIHH.

3aBUCUMOCTh CTETICHHU DJIECKTPOIUTUYECKON JUCCOIUALMN YKCYCHOM KHCIIOTHBI
ot pazbasnenus. CpaBuenue cBoiictB 0,1 H pacTBopoB cepHO 1 CEpHUCTON KUCIIOT;
MYypPaBbUHOM M YKCYCHOUM KHUCIIOT; TUAPOKCUIOB JIUTHS, HATPUS U KaJIHsl.

Jlabopamopnuvie onvimol

Peakuuu, naynime ¢ o6pa3zoBaHrueM OCajKa, ra3a Wid BOJIbI J1JISI OPraHUYECKUX U
HEOPraHWYECKUX KUCIOT.

Pacmeopwi

ITonsitue o pacrBopax. PU3MKO-XUMUYECKas IPUPOJAa PACTBOPEHUS U PACTBO-
poB. B3anmopaencTBue pacTBOPUTENSI U PACTBOPEHHOrO BEIIECTBA. PacTBOPUMOCTH
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BemecTB. CrocoObl BhIpaKEHUSI KOHIIEHTPALMU PAacTBOPOB: MAaccoBas J0JS pacTBO-
PEHHOI0 BeulecTBa (IIPOLEHTHAs ), MOJIIpHasl.

Teopusi JIEKTPOJUTHYCCKON AUcCOUMANMUA. MexXaHu3M AUCCOLMALlMU BeE-
IIECTB C PA3JIMYHBIMU TUIIAMU XMMHUYECKUX CBS3€H. BKiIag pycCKUX y4eHBIX B pa3Bu-
TUE TPEICTaBICHUN 00 AJIEKTPOJUTUYECKON Auccouuanui. OCHOBHBIE IOJIOKEHUS
TEOPHH JJIEKTPOJUTUYECKON aucconuanuu. CTENneHb AIEKTPOJIUTHYECKON IUCCO-
nuanuy 1 (GakTopsl ee 3aBUCUMOCTU. CHIIbHBIE U CPEJIHUE IEKTPONIUTHL. Jlucconua-
uus Boabl. Bomopoausiii nokasarens. Cpeaa BOAHBIX pacTBOPOB 3JIEKTPOJIMUTOB. Pe-
aKIMK 0OMEHA B BOJAHBIX PacTBOpaXx 3JIEKTPOJIUTOB.

I'maposn3 kak oOMeHHbIi mpouecc. HeoOpaTumblid rTuApOnan3 OpraHuYecKux U
HEOPTaHUYECKUX COCAUMHEHUU U €ro 3HAa4eHUE B NPAKTHUYECKOM IESITENBHOCTH YEII0-
Beka. O0parumblid rugpoaus coneil. Crynenyarsiid rugpoaus. [lpaktuueckoe npume-
HEHUE TUApoJn3a. ['Mapoan3 opraHudyeckux BenlecTB (OENKOB, KUPOB, YIIEBOAOB,
NOJIMHYKJIEOTH10B, AT®D) 1 ero 6mosoruvyeckoe U npakTuueckoe 3HayeHue. Omblie-
Hue XupoB. Peakuust srepuduxanum.

Jlemoncmpavyuu

CpaBHEHHE 2IEKTPONPOBOAHOCTH PACTBOPOB AIEKTPOJIUTOB.

CMmelieHre paBHOBECHS TUCCOLMALIUN CIA0BIX KUCIOT.

WNHaukaTopsl 1 N3MEHEHUE UX OKPACKU B Pa3HBIX Cpelax.

CepHOKHCIIBIN U (hepMEHTATUBHBIN TUAPOIIN3 YTIEBOIOB.

['unponus kapOOHATOB, CyNb(PATOB U CUIMKATOB IIEJIOYHBIX METAJJIOB; HUTpA-
TOB CBMHIIA WY LIUHKA, XJIOPUJA AMMOHUS.

Jlabopamopnutii onvim

XapakTep AMCCOLMALMN PA3JINYHBIX THIPOKCHIIOB.

Ilpakmuueckoe 3anamue

[IpuroroBneHue pacCTBOPOB PA3IUYHBIX BUIOB KOHIEHTPALIMH.

OxucaumenbHo-60CCMaHOBUMENbHbBLE peaxkyuu.
Qﬂekmpoxwwuqecxue npoyeccol

OxucanTeIbHO-BOCCTAHOBUTEIbHbIe peaknuu. CreneHb okucieHus. Boc-
CTAHOBHUTENH OKHCIUTENIU. OKUCIEHUE U BOCCTaHOBJIEHUE. BaxkHeHne OKUCIUTEIN
Y BOCCTAaHOBUTENH. BOCCTaHOBUTEBbHBIE CBOMCTBA METAJUIOB — IPOCTHIX BELIECTB.
OkucnauTenbHble BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAJLUIOB — IMPOCTHIX BEIIECTB.
BoccranoButensHbIE CBOMCTBA BEIIECTB, 00OPA30BAHHBIX 3JIEMEHTAMH B HU3IIEH (OT-
pUIATENBHON) cTeneHn oKucieHus1. OKUCIUTENbHBIE CBOMCTBA BEIIECTB, 00pa30BaH-
HBIX 2JIEMEHTaMU B BBICIICH (MOJIOKUTEIBHOM) CTENEHU OKUCIICHUS. OKUCITUTEIbHBIE
1 BOCCTaHOBHUTEJIbHBIE CBOMCTBA BEIIECTB, 0OPA30BAHHBIX AJIEMEHTAMU B MPOMEXKY-
TOYHBIX CTEMECHSAX OKUCIICHUS.

Knaccupukanuss OKHUCIMTEIbHO-BOCCTAHOBUTEIbLHBIX peakumid. Peakiuu
MEXXaTOMHOTO M MEXMOJIEKYJIIPHOTO OKHCICHUA-BOCCTAHOBJIEHUs. Peaknuu BHYT-
PUMOJIEKYJIIPHOTO  OKHCJICHHUSI-BOCCTAHOBJICHHMS.  Peakuym  caMOOKHUCIIEHUS-
CaMOBOCCTAHOBJICHUSI (JIUCTIPONIOPIIMOHUPOBAHUS). MeToAbl COCTaBIEHUS YypaBHE-
HUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil. MeToa 3JeKTpOHHOro OanaHca.
BnusiHne cpenpl Ha MPOTEKaHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB.
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XuMuYecKue HCTOYHUKH TOKA. DJIEKTPOIHbIC MOTEHIHANBL. Psii cTaHAapTHBIX
AJNEKTPOJHBIX MOTEHIMANIOB (3JIEKTPOXUMUYECKUM PsAJ HANPSDKEHUM METallIoB).
["anibBaHMYECKHE 3JIEMEHTHI U MPUHLHUIIBI UX pa0doThl. CocTaBlieHHUE TallbBAHUYECKUX
anemeHToB. OOpa3oBaHue rajbBAHMYECKHUX IMap MPU XUMHUYECKHUX Mpoleccax. ['aib-
BaHUYECKHE DJIEMEHTHI, MPUMEHIEMbIC B KU3HU: CBUHIIOBAsI aKKyMyJIsITOpHas Oarta-
pesi, HUKeb-KaIMUEBbIe OaTapeu, TOTUIMBHBIC SJIEMEHTHI.

DJIEKTPOJIN3 PaACIUIaBOB M BOAHBIX PACTBOPOB JJIEKTPOJMTOB. [Iporeccsl,
MPOUCXOJIAIINE HA KATOAEC U aHOJE. YPaBHEHHS DJIEKTPOXUMHUYECKUX IPOIIECCOB.
DJIEKTPOJIN3 BOJHBIX PACTBOPOB C MHEPTHBIMH DJICKTPOJAMH. DJIEKTPOJIHU3 BOJHBIX
PacTBOPOB € PaCTBOPUMBIMU 3JeKTpoAamMu. [IpakTudeckoe MpUMEHEHHUE IIEKTPOJIH-
3a.

Hemoncmpayuu

BoccTranoBienue quxpomara Kainus [IUHKOM.

Boccranosnenue okcuma meau (11) yriaem u Bogopoiom.

BoccranoBienue quxpomara Kaius 3TUIOBBIM CIIUPTOM.

OKucCIUTENBHBIE CBOMCTBA A30THOM KHUCIIOTHI.

OkucnauTenpHbIE CBOMCTBA IUXPOMATa KaJusl.

["asibBaHMYECKHUE DIIEMEHTHI U OaTapenKH.

Onextposiu3 pactBopa xjopuaa meau (1I).

Jlabopamopnwie onvimuol

B3anmoneiicTBre METAIUIOB C HEMETAUIAMH, 4 TAKXKE C pacCTBOPAMM COJIEU H
pacTBOpaMu KUACJIOT. B3auMo1eicTBHE CEpHON U A30THOM KUCIIOT C MEJIBIO.

Knaccugurayusa sewgecms. Ilpocmoie ewgecmea

Kanaccupukanusi HeopranmyecKux BeecTs. [IpocTeie u cllokKHBIE BELIECTBA.
Oxkcuppl, ux kinaccudukanus. ['uapokcuabsl (OCHOBaHUS, KUCIOPOACOAEpIKAIIIE KHU-
CJOTHI, am@oTepHble TuApoKcuabl). Kucnorel, ux kinaccudukarus. OcHOBaHUS, HX
kinaccudukanusa. Conu cpeHue, KUCibie, OCHOOBHBIE U KOMITJIEKCHBIE.

Metasubl. [lonoxeHne MeTamioB B MEPUOIUYECKON CHUCTEME U OCOOECHHOCTH
CTpOEHHUs UX aTtoMOB. [IpocThie BelecTBa — MeTalIbl: CTPOEHUE KPUCTAIIIOB U Me-
TaJuIMuecKas XuMu4eckas cBsizb. O01mue ¢pu3nueckue CBOWCTBa METAJIOB U X BOC-
CTAHOBHUTEIIbHBIE CBOMCTBA: B3aMMOJICHCTBUE C HEMETANIAMH (KUCIOPOJOM, Tajore-
HaMH, CEpOM, a30TOM, BOJAOPOIOM), BOJIOH, KUCIIOTaAMH, PACTBOPAMHU COJICH, OpraHH-
YECKUMU BeIlleCTBaMU (CIIUPTaMHU, rajoreHajkaHaMu, (PEHOJIOM, KUCIOTaMH), IIENI0-
yaMu. OKCUJIBI U TUIPOKCUIBI METAIIOB. 3aBUCUMOCTb CBOMCTB 3TUX COCIMHEHUN OT
CTETIEHEW OKHCIICHUS METAJJIOB. 3JHAYEHUE METAJUIOB B MPUPOJIE M KU3HU OPTaHU3-
MOB.

Koppo3usa meramnos. [lonstue koppo3un. XuMudeckass KOppo3us. DIEKTPO-
XxuMuueckasi Kopposus. CriocoObl 3alUThl METALJIOB OT KOPPO3HH.

OO0mue cnoco0bI NMOJIy4eHHsI MeTAJI0B. MeTaiiel B ipupojie. Metaimyprus
U €€ BUJbL: UPO-, THAPO- U JIEKTPOMETAILTYPrus. IJIEKTPOIU3 PacIsIaBOB U PACTBO-
POB COEIMHEHHUI METAJUIOB U €r0 MPAKTUYECKOE 3HAUCHUE.

Hememannwt. Ilonoxenne HemeTamwioB B [lepuoandeckoit cucreMe, 0COOCHHO-
CTH CTPOEHUS UX aTOMOB. DIEKTPOOTPUIATEIHLHOCTb.
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bnaropognsie raspl. DJEKTPOHHOE CTPOCHHE AaTOMOB OJAarOpOJHBIX Ta30B U
OCOOEHHOCTH MX XUMUYECKUX U PU3UYECKUX CBOMCTB.

Hewmetamibl — mpocTsie BemecTBa. X aTOMHOE U MOJIEKYJISIPHOE CTPOCHUE UX.
Annorponus. XUMHUYECKHE CBOMCTBA HEMETAIIIOB. OKHUCIUTENBHBIE CBOMCTBA: B3aU-
MOJEHCTBHE U METAIAMH, BOJAOPOAOM, MEHEE AJIEKTPOOTPULIATEIIBHBIMU HEMETAJI-
JJaMH, HEKOTOPBIMU CIJIOKHBIMU BeIllECTBaMU. BOCCTaHOBUTENBHBIE CBOWCTBA HEME-
TaJUIOB B pEaKIUSAX ¢ PTOPOM, KUCIOPOAOM, CIOKHBIMHU BEHIECTBAMU — OKHCIIUTE-
JsiMH (a30THOM M CEPHOM KUCTOTaMU JIp. ).

Hemoncmpayuu

Komnekmusa «Knaccudukamnmsi HEOPraHUYECKUX BEIISCTB» U 00pa3Ibl Ipe-
CTaBUTEJIEU KIIACCOB.

Komnekuusa «Knaccudukanuss opraHM4eCKUX BEIIECTB» W 00paslbl IpeacTa-
BUTEJIEN KIIACCOB.

Mojenu KpUCTAIUIMYECKUX PELIETOK METAJIOB.

Komnekius MeTamioB ¢ pa3HbIMU (PU3MYECKUMU CBOMCTBAMH.

B3aumopenicTBre nuTHsl, HATPUS, MarHus U JKeje3a ¢ KACIOPOAOM; IIEJIOYHbIX
METaJUIOB C BOJIOHM, CIUpTaMH, (PEHOJIOM; IIMHKA C pacTBOpPaMU COJITHOW U CEPHOM
KHUCJIOT; HATpUs C CEPOM; AIIFOMUHUS C MOJOM; JKeje3a ¢ paCTBOPOM MEIHOIO KyIo-
poca; aJIFlOMUHHS PacCTBOPOM eKoro Hatpa. Okcuasl U rugpokcubl xpoma. Koppo-
3MsI METAJJIOB B 3aBUCUMOCTH OT YCJIOBH. 3aluTa METAJJIOB OT KOPPO3UU: 00pas-
bl «HEP)KABEEK», 3aIUTHBIX MOKPbITHM. Komiekuus pya. DIEKTpoiIn3 pacTBOPOB
cojieil. MoJien KpUCTaJUIMYEeCKUX PEIIeTOK Hoja, aiMasa, rpadura. AJUIOTpONHUs
docdopa, cepbl, kucnopona. BzanmozaeiicTBUe BOJIOpOJa ¢ KUCIOPOJIOM; CYPbMBI C
XJIOPOM; HATpHsI ¢ MOJOM; XJIOpa ¢ pacTBOPOM OpomMua Kallus; XJIOPHOM U CEPOBO-
JIOPOJIHOM BOJIbI; 0OECIBEYMBaHKE OPOMHOM BOJIbI STUJICHOM WUJIU allETHUJICHOM.

Jlabopamopnuvie onvimol

OzHakomiieHHEe C oOpasliaMH TMpECTAaBUTENIEH KIIaCCOB HEOPraHMYECKUX Be-
miecTB. O3HaKOMJIEHHE C 00pasllaMu TMpEeJCTaBUTENICH KJIACCOB OPraHUYECKUX Be-
mectB. [lomyuenue kuciopoaa u ero csoucrtsa. [lonmyuenue Bogopoia u €ro CBOKCT-
Ba. B3aummoneincTBue METayioB ¢ pPacTBOpAMHU KHUCJIOT U cojed. BzaumoperncrtBue
LMHKA WJIU aTIOMUHUS C PACTBOPAMH KUCIIOT U IIEJIOYEH.

OcHogHbie KNaccol HeOP2AHUYECKUX U OP2AHUYECKUX COeOUHEHUL

BoxopoaHnblie coefuHeHUs HeMeTAJLIOB. [lonydeHne ammuaka u XJiopoBoJo-
poaa CUMHTE30M KOCBEHHO. Pusnyeckue cBorcTBa. OTHOIIEHUE K BOJIE: KUCIOTHO-
OCHOBHBIE CBOMCTBA.

Oxcuabl 1 aHTHAPUIBLI KApOOHOBBIX KUEJOT. HeconeoOpasytoiue u coseoo-
pasyromue okcubl. KHCIIOTHBIE OKCHIBI, UX CBOMCTBA. OCHOOBHBIE OKCUBI, UX
cBolicTBa. AM(oTEepHBIE OKCHJIBI, UX CBONCTBA. 3aBUCUMOCTh CBOMCTB OKCHJIOB Me-
TaJIJIOB OT CTENIEHU OKUCIICHUS. AHTHUAPUIBI KApOOHOBBIX KHUCIIOT KaK aHAJIOTH KH-
CJIOTHBIX OKCH/JIOB.

Kucaorsl oprannvyeckue 1 Heopranudeckue. KuciaoTel B CBETE TEOPUH DIICK-
TPOJUTUYECKOU Trcconranuu. Kuciorel B cBeTe NpoTonuTrueckor reopun. Kiac-
cuuKaIms OpraHUIECKUX M HEOPTaHUIeCKuX KUCIOT. OO1Ire CBONCTBA KUCIIOT:
B3aNMOJEHUCTBUE OPraHUYECKUX U HEOPTAHUYECKUX KUCIIOT C METAJJIAMH,
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OCHOOBHBIMHU M aM(OTEPHBIMU OKCHIAMHU U TUAPOKCUIAMH, COISIMH, 00pa3oBaHHe
CIOXHBIX 3(UpoB. OCOOEHHOCTH CBOMCTB KOHIIEHTPUPOBAHHON CEPHOM U a30THOM
KHCJIOT.

OcHoBaHUsI OpraHuvecKue M Heopranumdeckue. OCHOBaHUS B CBETE TEOPUU
ANEKTPOIUTHYECKON qucconuann. OCHOBAaHHUS B CBETE MPOTOJUTHUYECKON TEOPUH.
Knaccudukanus opraHM4eckux U HEOPraHMYECKUX OCHOBAHUN. XUMHUUYECKUE CBOM-
CTBa IIIEJIOUEH W HEPACTBOPUMBIX OCHOBaHMH. CBOICTBAa OECKUCIOPOIHBIX OCHOBA-
HUW: aMMHaKa 1 aMAHOB. B3auMHOe BiIMsiHME aTOMOB B MOJIEKYJIE AHUJIMHA.

AMQoTepHbIe OpraHuvecKue U HeOpraHuveckue coeMHeHus1. AMQoTepHbIe
OCHOBAHMSI CBETE NPOTOJUTUYECKON TeOprUr. AM(DPOTEPHOCTh OKCHUJIOB U THIIPOKCH-
JIOB IIEPEXOIHBIX METAJUIOB: B3aUMOACHUCTBHE C KUCIOTAMU U IIEI0YaMH.

Couamn. Knaccudukaius u XuMuueckue cBoicTa coseit. OcobeHHOCTH
CBOWCTB COJIEW OPTAHUYECKUX U HEOPTAHUYECKHUX KUCIIOT.

I'eHeTHuyecKkasi CBA3b MEXKAY KJIACCAMHU OPraHMYECKUX U HEOPraHUYeCKHX
COCIMHEHMH.

IToHsATHE O TEHETUYECKOM CBSA3M U T€HETUYECKUX PsIIax B HEOPraHUYECKON U
opraHuyeckoil xumuu. ['eHeTnueckue psiibl MeTauia (Ha IpUMepe KaJlbLus U JKeje-
3a), HeMeTasuia (Cepbl KPEMHUs ), IEPEXOAHOI0 IEMEHTa (LIMHKA). [ 'eHeTnueckue psi-
IIbl 1 TEHETUYECKAs CBA3b B OPraHNYECKOM XUMHUH. EJMHCTBO MUpa BEILIECTB.

Jemoncmpavyuu

Komnnekuuu KUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCUIOB, IEMOHCTPAIUS UX
CBOKMCTB. B3auMoaeicTBUE KOHIEHTPUPOBAHHBIX a30THOU U CEPHOU KUCIIOT, a TAKKE
pa30aBIEHHOMN a30THOM KUCIIOTHI € MeJIb0. Peakiius «cepeOpsHOro 3epKayia» aiis
MypaBbHHOM KHCIIOTHI. B3auMoaencTere pacTBopa ruIpOKCHIa HATPUs C KUCITOTHBI-
Mu okcugamu (okcuaom Gocedopa (V)), ampoTepHbIMU THAPOKCUIAMU (THIPOKCH-
JIOM IIMHKa). B3aumMopeiicTBre aMmMuaka ¢ XJIOpOBOJAOPOAOM U BOJOW. AHAJIOTUYHO
JUISL METHJI- aMUHA.

B3aumoencTBre aMHUHOKHUCIIOT ¢ KUCIIOTaMU U LIEJI0YaMHU

Jlabopamopnvie onvimuol

YcrpaHneHre BpEMEHHOM U IMOCTOSIHHOM )KECTKOCTH.

Xumus s1emenmos

S-Dnemenmol

Boaopoa. JIBOWCTBEHHOE IMOJIOKEHUE BOAOPOJA B IMEPUOAUYECKON CHUCTEME.
N3otomnsl Bogopoaa. Tsxenas Boga. OKUCIUTENbHBIE U BOCCTAHOBUTEIIbHBIE CBOMCT-
Ba BOAOPOZA, €ro IOJy4YeHUE U IMpuMeHeHue. Posib BOgopoaa B )KMBOM U HEKUBOU
npupoze. Bona. Poib Boabl kak cpemooOpasyromero BemecTBa KISTKU. JKOJoTHde-
CKHME aCMeKThbl BOJOMOJIb30BaHUS.

JuemenTbl [A-rpynnbi. [lenounsie mMetamibl. OO0mas xapakTepucTUKa Iie-
JIOYHBIX METAJUIOB HA OCHOBAHWU MOJIOXKEHUS B [leproandeckoil cucteMe 3JIEMEHTOB
.M. MenneneeBa u crpoeHus atoMoB. [lomydyeHue, ¢puznueckue M XUMHUYECKHUE
CBOMCTBA MIECTOYHBIX META/UI0B. KaTHOHBI IEJTOYHBIX METAJIOB KaK BaKHEUIIask XU-
Muueckas ¢hopma UX CyIIECTBOBAHUS, PETYJISATUBHAS POJIb KATUOHOB KaJIMs U HATPUS
B )KUBOM KieTKe. IIpupoanbie coeqMHeHus: HATpUs U Kajvsl, UX 3Ha4YCHUE.

JuemeHnThl ITA-rpynnel. O01as xapakTepuCcTHKa 1IET0YHO3EMENbHBIX MeTall-
JIOB ¥ MarHMvsi Ha OCHOBAaHUM NOJIOKEeHUs B [lepuoamyeckon cucreme 3JIEMEHTOB
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JI.1.MenneneeBa ctpoeHus: atoMoB. Kanbiuii, ero noyiydenue, Gu3ndecKue U XuMHu-
YECKHE CBOMCTBA. BaxHeWmme COeAMHEHUST KAIbIMS, UX 3HAYCHUE U NPUMECHEHHE.
Kanbuwii B mpuposie, ero 6uosoruyeckasi posib.

p-Onemenmol

AJIIOMMHMNA. XapaKTEpUCTHKA ATIOMAHMS HA OCHOBaHUM MoJiokeHus B [lepro-
nudeckoit cucteme aeMmentoB J[.M.MenpeneeBa u ctpoenus aroma. [lomydenne, u-
3UYECKHE XMMHYECKHE CBOWMCTBA alOMUHUA. BakHellue cOeqWHEHHs aTOMHUHMUS,
MX CBOMCTBA, 3HaYCHUE U NpuMeHeHne. [Ipupoaable cOeMHEHNS aTIOMUHUS.

Yruepon u kpemumii. O011as XapaKTepUCTUKA HA OCHOBAaHUU WX TMOJIOKEHUS B
ITepnoanueckoir cucreme JI.M1.MenneneeBa u crpoenust aroma. [IpocTeie BemecTna,
oOpa3oBaHHbIE ATUMU 3JIeMeHTaMH. OKCUIbl U THUAPOKCUIBI YIIIepo/a U KPEMHHUS.
Bakueiilye coyiv yroiabHOM U KpeMHHEBOUW KUCHOT. CHIIMKATHASI IPOMBIIIIIEHHOCTb.

I'asorensl. OOmas xapakTepUCTHKA rajJOreHOB Ha OCHOBAHUU MX MOJIOKEHUS B
[Tepnonnueckon cucreme anmemeHToB J{.M.MenneneeBa u crpoenust atoMoB. ['anore-
HBl — IMPOCTHIE BEUIECTBA: CTPOECHUE MOJIEKYJI, XMMUYECKUE CBOMCTBA, MOJIYYEHUE U
MpUMEHECHUE. BakKHEHIIINEe COCNUHEHHS TAJIOT€HOB, UX CBOMCTBA, 3HAYCHUE U TPHU-
MeHeHue. ['asorensl B npupojie. buonornueckas posib raJOreHoB.

Xaabkorenbl. O0Onas XapakTepUCTUKA XaJIbKOT€HOB HAa OCHOBAaHHUU UX IOJIO-
xeHus B [lepuoanueckoit cucreme anemenToB [[.M1.MeHneneeBa u cTpoeHus: aTOMOB.
XaJIbKOT€Hbl — MPOCThIE BemecTBa. Amutotponus. CTpOCHUE MOJIEKYJ AJUTIOTPOITHBIX
MoauduKkaiuii ux cpoiictra. [lomydeHne u npuMEHEHHE KUCIOPOIa U cepbl. XallbKO-
T'eHbI B IPUPOJIE, UX OMOJIOTHYECKas POJlb.

uieMmeHThl VA-rpynnbl. OO1as XxapakTepUCTUKa 3JIEMEHTOB 3TOW IPYIIbI Ha
OCHOBAaHUU UX MoJoxeHus B Ilepuoanueckon cucreme anmemeHToB [[.M.Menneneesa
U cTtpoeHuss atoMoB. CTpoeHHE MOJIEKYJbl a30Ta W AJJIOTPOMHBIX MOAUQPHUKAIINANA
dbochopa, ux Pusznueckue XxumMuyeckue cBONcCTBa. BomopoaHble coequHEHUs die-
MeHTOB VA-rpynnsl. Okcuabl a3oTa Gpocdopa, COOTBETCTBYIOIIME UM KUCIOThL. Co-
M 3TUX KucnoT. CBOMCTBA KUCIOPOAHBIX cOequHEHUH a3oTa u pocdopa, ux 3Haue-
HUE U IpuMeHeHue. A30T 1 pocop B IpUpoe, X OMOJOTUYECKAS POJIb.

uiemeHThl IVA-rpynnbl. O01as xapakTepucTHKa 3JIEMEHTOB ATOM TPYMIbl HA
OCHOBaHMHU UX ToJoxeHus B [lepuonnueckon cucreme snemeHtoB [[.M.MeHneneena
U CTPOEHUS aTOMOB. YTJIepoJ U ero ajuiorponus. CBONCTBA aJlFIOTPONHBIX MOAU(U-
Kalui yriepoja, ux 3HauyeHue W npuMeHeHue. OKCUAbl U TUIPOKCHIIBI yTiiepoaa U
KPEMHUS, UX XUMHUUYECKHEe cBOMCTBA. COJIM YroJIbHOM U KPEMHHUEBBIX KUCJIOT, UX 3HA-
yeHue u npumeHenue. [Ipupoaoodpasyroiias posib yriaepoa s KUBOH U KPEMHHUS
IS HEKUBOW MTPUPO/IBI.

d-Onemenmoi

Ocobennoctu ctpoenusi atomoB d-snementoB (IB-VIIIB-rpynm). Mens, nuHK,
XpOM, KeJe30, MapraHell Kak MPOCThIC BEIMIECTBA, UX (U3MUECKHE U XUMHUUYECKHE
cBoricTBa. Haxox1eHne 3TUX METAJUIOB B MPUPOAE, UX MOJydYeHUE U 3HadueHue. Co-
eAuHeHus1 d-3JIeMEHTOB Pa3uYHbIMU CTENEHSMU OKUCIEHHUS. XapaKTep OKCUIOB U
TUAPOKCUIOB ITUX DJIEMEHTOB B 3aBUCUMOCTH OT CTENIEHU OKHCIICHUS METAJIIA.

Hemoncmpauuu

Komnnekiuun mpocThIX BemecTB, 0Opa30BaHHBIX JJIEMEHTAMH PA3IMYHBIX AJICK-
TPOHHBIX CEMEMNCTB.

KOHHCKHI/II/I MHUHCPAJIOB U TOPHBIX ITOPOJ.
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[Tonyuenue aTOTPOMHBIX MOAUMUKALINKN KUCIIOPOIa, cephl, pocdopa.

XHUMHUYECKHE CBOMCTBA BOJOPOJIA, KUCIOpoa, cephl, ¢hochopa, raJoreHoB, yr-
nepona. OKCuabl cepbl, a30Ta, yriiepoa, *xeje3a, Mapraiia, MeIu ¢ Ppa3InuHbIMU
CTEIICHSIMHU OKHCJICHUS, UX CBOMCTBA. [ MAPOKCHABI CEphl, XpOMa, MapraHiia, keiesa,
MeJIY, aTIOMUHUS U [IMHKA, UX TIOJIy4YeHUE U XUMHUECKHE CBOMCTRA.

Ilpakmuueckue 3anamusn

[TonyyeHne THAPOKCHAOB AIIOMUHHS M I[MHKA; HUCCIEJOBAHUE HX
CBOIICTB.

Xumus 6 scusnu oouecmasa

XuMHUS ¥ NPOU3BOACTBO. XUMHUYECKAS] MIPOMBIIIJIEHHOCTh U XUMUYECKUE TEX-
Hosioruu. ChIpbe UIsl XMMHYECKOM NPOMBILIIIEHHOCTH. Boga B XMMHUYECKO Mpo-
MBIIUIEHHOCTH. DHEPTHUS ISl XUMHYECKOTO IPOU3BOACTBA. HayuHble NpUHLINIBI XU-
MHYECKOTO MPOU3BOCTBA. 3allIUTa OKPYKAIOIIEH Cpeabl U OXpaHa TpyAa NPy XHUMHU-
YECKOM Npou3BoACTBE. OCHOBHBIE CTAIUA XUMHYECKOTO MPOU3BOACTBA. CpaBHEHHE
[IPOM3BOJICTBA aMMHAKa U METAHOJIA.

XuMus B CeJbCKOM X03sificTBe. XHMMU3alLHUsl CEIbCKOr0 XO035MCTBAa U €€ Ha-
npaBiieHus. PacTeHus U mouBa, MOYBEHHBIN MOTJIONIAIOMIUM KOMILIEKC. Y J0OpeHuUs 1
UX Kiaccupukanus. XUMHYECKUE CPEACTBA 3alUThl pacTeHUil. OTpuuaTeabHbIe MO-
CJIEACTBUS MPUMEHEHUS MECTULIMAOB U O0pb0a ¢ HUMU. XUMU3AIUs KUBOTHOBO/ICT-
Ba.

XuMus ¥ IK0JI0rus. XMMHUECKOE 3arpsi3HEHHE OKpykaromien cpenbl. Oxpana
rugpocdepsl OT XUMUYECKOTo 3arpsisHeHrs. OXpaHa MOYBbI OT XUMUYECKOTO 3arpsi3-
Henusa. Oxpana atMocepbl OT XUMUYECKOTO 3arpssHeHusi. OxpaHa ¢Quiopsl U (payHbI
OT XMMHUUYECKOI0 3arpsA3HEHUs. BUOTEXHOJIOTUS U T€HHAsl UHKEHEPUSL.

XuMHs M NMOBCEAHEBHAs KM3Hb YeaoBeKka. /lomamHsasa antexka. Moromue u
yucTsmme cpencrsa. CpeactBa 60pbObI ¢ OBITOBHIMU HaceKOMbIMH. CpencTBa JIny-
HOW TMTHEHBI U KOCMETUKU. XUMHS U NUa. MapKUpOBKY yIIAKOBOK ITHILIEBbIX U M-
TUEHUYECKUX MPOJYKTOB U YMEHUE MX YWUTATh. JKOJIOTHS KUIUIIA. XUMHS U TEHE-
THKA YEJIOBEKA.

Hemoncmpauuu

Mojenu npon3BOICTBA CEPHOUM KUCIOTHI U AM-

Muaka. Komnekuus ynoOpeHuii v necTUInaoB.

OO6pas3iibl cpeacTB OBITOBOM XMMHUU U JICKAPCTBEHHBIX MPEMapaToB.

Ilpaxkmuueckue 3anamus

O3HakomiieHHEe ¢ 00pa3liaMu CpesICTB OBITOBOM XMMHUU U JIEKAPCTBEHHBIX Tpe-
MapaToB.

5.2. Tembl pedepaToB (10KJIAI0B), HHAUBUAYAJTbHBIX IPOCKTOB
1. buoTexHoJIOTUs U T€HHAsA UHKEeHepHsi — TexHonoruu XXI Beka.
2. HanoTexHoNOTHS KaK MPUOPUTETHOE HAMPABICHUE PA3BUTHS HAYKU U MPOU3-
BojcTBa B Poccuiickon denepannn.
CoBpemeHHbIE METOIbl 00e33apaKuBaHMS BOJIbI.
AJIOTpONMS METAIIJIOB.
Kuznp u gesarenbHocTs . 1. Menaeneena.

ok~ w
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«Ilepuonmyeckomy 3akoHy Oy/yiiee He TPO3UT Pa3pyLICHHEM. . )

Cuntes 114-ro anementa — TpuyM@d pocCUCKUX (HHU3UKOB-SACPIIUKOB.

N3oTtonsl Bogopoaa.

. Ucnonws3oBanue paaAoaKTUBHBIX U30TOMOB B TEXHUUYECKHUX LETISX.

10 PeHTreHoBCcKOe U3ITydeHHE U €r0 UCTIOIb30BaHUE B TEXHUKE U MEJTUIIMHE.

11.T1na3mMa — yeTBEpPTOE COCTOSTHUE BEIIECTRA.

12. AmopdHbI€ BelecTBa B IpUPOie, TEXHUKE, OBITY.

13.0xpana okpyxXawIeld cpeabpl OT XUMHYECKOro 3arpsisHeHus. KommuecTt-
BEHHBIC XapaKTEPUCTHKU 3arPSA3HEHUS OKPYXKAIOUICH cpebl.

14 .TIpumenenune TBepAOTo U razoodpasHoro okcua yraepoaa (IV).

15.3amuTa 030HOBOIO 3KpaHa OT XUMHYECKOTO 3arpsi3HCHHUS.

16.'pyboaucniepcHbIe CHUCTEMBI, HX KIacCH(UKAIMSA ¥ HCIIOJB30BAHUE B
po¢heCCUOHATIBHOU JIEITEIIbHOCTH.

17.KocMmeTuueckue reiu.

18.IlpumeHeHune cycreH3uil U SMyJIbCHI B CTPOUTENBCTBE.

19.Munepaibl U TOpHBIE TOPOJIbI KAK OCHOBA JIUTOCHEPHI.

20.PactBopsl Bokpyr Hac. THITBI pacTBOPOB.

21.Bopa kak peareHT u cpeja A XMMUYECKOTro Mpoliecca.

22.Ku3nb u nestenbHocTh C. AppeHuyca.

23.Bxnag 0TeYeCTBEHHBIX YUYEHBIX B Pa3BUTHUE TEOPUU DIEKTPOJIUTUYECKON JUC-
COLIMAINH.

24.Y cTpaHeHue )KECTKOCTH BOJIBI HA MPOMBIIIJICHHBIX TTPEAMPUITHSX.

25.CepHast KUCIOTa — «XJIeO XUMUYECKON MPOMBIIIIIICHHOCTIY.

26.Vcnionp30BaHre MHUHEPATBHBIX KUCIOT Ha MPEANPHUATHIX Pa3InIHOTO Mpodu-
TSl

27.OKCcUIBI ¥ COMTU KaK CTPOUTENBHBIE MaTepHAIIbI.

28.Ucrtopus rurca.

29.1ToBapenHas coJIb KaKk XUMUYECKOE ChIPhE.

30.MHoronukuii kKapOOHAT KaJbIUs: B MPUPOJIC, B TPOMBIIIUICHHOCTH, B OBITY.

31.Peakuuu ropeHus Ha TPOU3BOJICTBE U B OBITY.

32.BupTtyanbHoe MOJEIMPOBAHUE XUMUYECKUX MPOIECCOB.

33.D5eKTPOIU3 PaCTBOPOB IIEKTPOIUTOB.

34.271eKTpOan3 PacIuIaBOB JIEKTPOIUTOB.

35.1lpakTdeckoe MPUMEHEHHE OJJIEKTpoNn3a: paduHUPOBAaHWE, TaJbBaHOILIA-
CTHKA, TaJbBAHOCTETHS.

36.Mcropus mosrydeHus ¥ MPOU3BOICTBA ATIOMUHHS.

37.2NeKTPOTUTHYECKOE MOTyUYEHUE U paUHUPOBAHUE MEIH.

38.Ku3Hb u gesareabHocTh 1. J[3BH.

39.Ponp MeTamsioB B MCTOPUM YEJIOBEYECKOW HMBMiIM3anuu. Vcropusi oreue-
CTBEHHOW uepHOM MeTaurypruu. COBpeMEHHOE METaTypruuecKkoe Mpou3-
BOJICTBO.

40.Ucropus oTeyeCTBEHHON IIBETHOM MeTaJuTypruu. Poib MeTamioB U CIUIaBOB B
HAyYHO-TEXHHUYECKOM IpOrpecce.

41.Koppo3us METaioB U CIIOCOOBI 3aIIUTHI OT KOPPO3UHU.

© o~
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42.VHepTHBIE WK OJIaTOPOTHBIE Ta3bl.

43.Poxxmaromnme cojii — rajJioreHsbl.

44 Victopus MIBEJICKON CITUYKH.

45.Vctopusi BOSHUKHOBEHHUS U PA3BUTHS OPraHUYECKOM XUMHUH.

46.Ku3ub u nesrenbHocTh A. M. Bytieposa.

47.BuTanusm U ero Kpax.

48.Ponb OTEYECTBEHHBIX YYEHBIX B CTAaHOBJICHHHW U Pa3BUTHUM MHUPOBOM opra-
HUYECKOW XUMUH.

49.CoBpeMeHHBIC MPEACTABICHUS O TCOPHH XUMUYECKOTO CTPOCHHSI.

50.9konoru4eckre acreKThl UCIOJIb30BAHUS YTIICBOJTOPOIHOTO CHIPhS.

51.OKOHOMHYECKHE ACHEKThl MEXKIYHAPOJHOTO COTPYAHUYECTBA IO HCIOJb-
30BaHHIO YTJIEBOJIOPOTHOTO CHIPHA.

52.Uctopusi OTKPHITUS U Pa3pabOTKH Ta30BbIX W HE(QTAHBIX MECTOPOKICHHHA B
Poccuiickon @enepanmm.

53.XuMHUsl YIIEBOJOPOTHOTO CHIPhS U MOsI OyayIas npodeccus.

54.YT111eB0I0pOIHOE TOIIMBO, €TI0 BUJIBI 1 Ha3HAUCHUE.

55.CuHTEeTHYECKHUE KayIyKH: UCTOPHS, MHOTOOOpa3Hue M MEPCICKTUBBI.

56.Pe3nHoTeXHMYECKOe TTPOM3BOJICTBO U €r0 POJib B HAYYHO-TEXHHUYECKOM IIPO-
rpecce.

57.CBapoyHoe IPOU3BOJICTBO U POJIh XUMHH YTIIEBOJIOPOJIOB B HEM.

58.Hedts m ee TpaHCHIOPTHPOBKA KaK OCHOBA B3aMMOBBITOJTHOTO MEXIyHa-
POHOTO COTPYJAHHYECTBA.

5.3. CTpykTypa y4eOHOM TUCUMIIIMHBI

5.3.1. O6beM yueOHOM JMCUMILVIMHBI M BUAbI Y4e0HOi#l padoThl
Bup yueOHoii padoThI O06beM yacos

O0s13aTesIbHASI Ay IUTOPHAsI YUeOHasi Harpy3Ka (Bcero) 171

B TOM YHCIIE:

TeopeTtunyeckoe obyuyeHne 141
nabopaTopHbIe PabOTHI 21
MPAKTHYECKHE PaOOTHI 9
KOHTPOJIbHBIE PabOTHI 2

CamocTrosiTejibHasi padoTa cTy/ieHTa (BCero) -

Koncynabranun 6

[TpoMexxyTouHast TTECTALUS 110 JUCLHUILIMHE B (popMe IK3aMeHa 6
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6. Temaruueckoe miianupoBanue ydeoHoi qucuumiaunsl OY 1. 11 «Xumusn»
no npogeccuu 43.01.09 «IloBap, koHauTEP»

Kozb1 simy- Oo0bem Camo- KonuyecTBO ayIMTOPHBIX 4aCOB
HOCTHEIX, y4eOHO#l | cTosITE B~
MeTanpes- 6
METHBIX, Harpy3ku | Has pa6o-
NpPeIMEeTHBIX (qac) Ta CTyAeH-
HaumMeHoBaHue pa3jesioB u
pasa pe3yabTATOB, Ta (4ac) TMpakTueckue (ce-
TeM (bopmuposa- TeopeTrnueckoe
HIL 10 KOTO- Bcero MHMHapCcKue) 1 jJ1ado-
o0yueHue
PBIX C10CO0- paTopHbIe 3aHATHS
CTBYeT 3Jie-
MEHT IIpo-
rpaMMbI
BBenenue JIP2, MP4, 2 - ) 5 -
I1P61
Paznea 1. Oprannyeckas Xu- 78 -
. P 78 65 13
MUl
Tema 1.1. Ilpeamer oprannde- JIP1, 10 -
ckoil xumuu. Teopus cTpoeHus MPrl[i}gm’ 10 9 1
OPraHNYECKUX COCIUHEHUN.
Tema 1.2. IlpenensHbie yraeBo- JIP1,MP1, 8 -
JOPOJIBI — 8 6 2
Tema 1.3. DTHIIEHOBBIE U JUEHO- JIP3,MP6, 6 -
BBIE YTIIEBOAOPOIBI 11P61, I1P62 6 6 -
Tema 1.4. AleTniieHOBBIE yrile- JIP2,J1P4, 4 -
MP4,MP2,T1P
BOJOPOIBI il
AOpOX 61,11P63, 4 3 1
[1P66,I1P63
Tema 1.5. Apomaruyeckue yrie- JIP5,MP7, 4 -
BOZIOPOIBI [1P61,I1P62 4 4 -
Tema 1.6. Ilpupoansle HCTOUHU- JIP7, 4 -
MP2,11P63
KH yTIIEBOJOPOJIOB ’ ’ -
y OPOJT [1P65 4 4
Tewma 1.7. I'napoKCHIIBHBIE CO- JIP10, 6 - 6 5 1
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eIMHEHNS MP5,ITIP66
Tema 1.8. Anpneruisl U KETOHBI JIP12, 6 6 6 _
MP2,ITP65
Tema 1.9. KapOoHOBBIE KHUCIIOTHI JIP14,]IP6 6
MPS8,ITP62
M UX IPOU3BOIHEIE VLU0, ’
P A I1P61,ITP6G6 6 4 2
Tema 1.10. Yrnesoasl JIP1,JIP10 6
,MP1,MP5,ITP
66.1 6 4 2
Tema 1.11. AMHHBI, aMHHOKHC- JIP11,JIP2 6
JIOTEI, OCIIKH MPLIIP6I 6 4 2
Tema 1.12. AzoTcoaepxarue JIP12, 6
TeTePOLUKINICCKHE COCTUHE- MP2,TIP65 6 6
Husl. HykienHOBbIE KHCTIOTHI. B
Tema 1.13. buosiornuecku ax- JIP14,J1P6 6
MPS8.ITP62
THBHBI WHEHUS VLEO, ’
¢ cociHe TIPG1,ITP66 6 4 2
Pa3nen 2. O0mast 1 HeOpraHm- 91
1 1 P 91 74 17
yecKkasg XUMHUA
Tema 2.1. Xumus Hayka o Belle- JIP1, 3
MP1,ITP61
CTBax ’ ’ -
I1P62 3 3
Tema 2.2. CtpoeHue aToma JIP1,MP1, 4
P61 4 4 B
Tewma 2.3. Ilepuoguueckuii 3a- JIP3,MP6, 8
KOH u Ilepnoanyeckas cucrema [IP61, 1IP62 8 7 1
.M. MenneneeBa
Tema 2.4. CtpoeHue BellecTBa JIP2,JIP4, 8
MP4,MP2,TTP
61,I1P63, 8 8 -
I1P66,1TP63
Tewma 2.5. Iloanmepst JIP5,MP7, 4 4 2 2
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I1P61,ITP62

Tema 2.6. JlucriepcHbIE CUCTEMBI JIP7, 2
MP2,ITP63, 9 1 1
I1P65
Tema 2.7. XuMudeckue peak- JIP1, 10
MP1.I1P61
15058 ’ )
I P62 10 8 2
Tema 2.8. PactBopHI JIPLMPI, 8
I1P61 8 6 2
Tema 2.9. OKUCIHTENBHO- JIP3,MP6, 10
BOCCTaHOBHUTEIIbbIE PEAKITUH. IIP61, 1IP62 10 8 2
ONEeKTPOXUMUYECKHE MTPOLECCHI.
Tema 2.10. Knaccuduxkariust Be- JIP12, 8 8 4 4
mecTB. IIpocTeie BemecTna. MP2.11P65
Tema 2.11. OcHOBHBIE KJIaCCHI JIP14,J1P6 8
MP8.I1P62
K - s> )
HEOPraHIECKNX 1 OpraHiie I1P61,1TP66 8 7 1
CKHX COEIMHEHUI.
Tema 2.12. XyuMHs 2J1€MEHTOB JIP1,JIP10 10
MP1,MP5,[TP
56.1 10 9 1
Tema 2.13. XuMus B )KU3HU 00- JIP12, 8 8 7 1
IecTBa MP2,T1P65
Bcero nmo gucuumjinHe 171 171 141 30
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/. XapaKTepUCTHUKA OCHOBHbIX BH/IOB YUeOHOM AeSITeIbHOCTH CTYACHTOB

Conep:xanue 00y-
YyeHust

XapaKTepHCTI/IKa OCHOBHBIX BUI0B I1€ATCJIBbHOCTH CTYICHTOB

(Ha ypoBHe y4eOHBIX JeHCTBHIl)

Baskneiimmue xumu-
YyecKHue MOHATHSA

YMeHue naBarh ONpENEICHHE U ONEpUPOBATh CICAYIOUIUMH XUMHYe-
CKHMU TOHSTHSIMU: BEIIECTBO, XUMHUECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEIIbHbIE aTOMHAasi U MOJEKYJsSpHash Macchl, UOH, aJUIOTPOIHSI,
M30TONBI, XUMUYECKAsI CBS3b, AIEKTPOOTPHUIATEIBHOCTD, BaJIEHTHOCTD,
CTENeHb OKUCIIEHHUS, MOJIb, MOJISIPHAs Macca, MOJISIpHBII 00beM ra3o00-
pa3HBIX BEIIECTB, BEHIECTBA MOJICKYJISIPHOTO U HEMOJEKYJISIPHOTO
CTPOEHHUSI, PAaCTBOPBI, JIEKTPOIUT U HEIJIEKTPOIIUT, SJIEKTPOIUTHUECKAS
JUCCOIMAIUSA, OKUCIUTEIb M BOCCTAHOBHUTEINb, OKHUCIEHHUE U BOCCTa-
HOBJICHUE, TEIIOBOM 3((HEKT peakiiuu, CKOPOCTh XUMUYECKON PEeaKIiH,
KaTajin3, XUMHUYECKOE PaBHOBECHUE, YIIIEPOIHBIN CKENET, PyHKIIMOHATb-
Hasl TPYIIa, H30MepHsl, TOMOJIOTHUs

OcHoBHBIE 32aKOHBI
XUMHUHU

DopMyIUpOBaHUE 3aKOHOB COXPAHEHMsI MacChl BELIECTB U MOCTOSIHCTBA
COCTaBa BEIECTB. YCTAaHOBKA IPUYUHHO-CJIEICTBEHHOW CBA3U MEXKIY
COJICpKAHUEM 3THUX 3aKOHOB M HAIMCAaHHEM XHMHUYECKUX (opMyn u
YpaBHEHUN. YCTaHOBKA HBOJIIOIMOHHOM CYIIHOCTU MEHJEIEEBCKOM M
COBpPEMEHHOH (HOpMYyITHPOBOK mepuoandeckoro 3axona J[. M. Menne-
neeBa. OObsicHEeHHE (PUZNYECKOTO CMBICIIA CUMBOJIHMKU MEPUOANYECKOM
Tabnuiel xumudeckux anementoB JI. M. MenneneeBa (HOMepoB diie-
MEHTa, TIepuo/ia, TPYIIbl) U YCTAaHOBKA IPUYUHHO-CJICICTBEHHOM CBS3H
MEXJly CTPOCHHEM aToMa M 3aKOHOMEPHOCTSMU H3MEHEHHUS! CBOWCTB
3JIEMEHTOB U 00pa30BaHHbBIX MMHU BEIECTB B MEPHOAAX U Ipymnmax. Xa-
pPaKTEepPUCTHUKA JIEMEHTOB MaJbIX U OOJIBUIMX MEPUOJIOB M0 UX IOJIOXKE-
Huto B [lepronnueckon cucreme JI. 1. Menneneesa.

OcHoBHBIE TEOpUH
XUMHH

YcraHoBKa 3aBUCHMOCTH CBOMCTB XMMHUYECKUX BEIIECTB OT CTPOCHHS
aTOMOB 00pa3yIOIMINX UX XUMHUECKUX DJIEMEHTOB.

XapakTepUCTHKA BAXHEWUIIMX THIIOB XUMHYECKHUX CBSI3€M M OTHOCH-
TENbHOCTU 3TON TuUnonoruu. OObSICHEHHWE 3aBHCUMOCTH CBOWCTB Be-
HIECTB OT UX COCTaBa M CTPOCHUS KPUCTAUNIMYECKUX PEIIETOK.
DopMyJIHPOBKA OCHOBHBIX IIOJIOKEHUM TEOPUU IJIEKTPOIUTHUUECKON
JIUCCOLIMAMY U XapaKTEPUCTHUKA B CBETE ITOM TEOPUU CBOWCTB OCHOB-
HBIX KJIaCCOB HEOPraHUYECKUX COeAUHEHUN. POpMYIIMPOBKAa OCHOBHBIX
MOJIOKEHUN TEOPHUM XHMHUYECKOTO CTPOEHHSI OPTraHUYECKUX COEIHHE-
HUM U XapaKTEPUCTHUKA B CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX KJac-
COB OPTaHUYECKUX COCTMHEHUN

Baskneiinme Bernie-
CTBAa U MaTepPUAaJIbI

XapakTepHucTUKa COCTaBa, CTPOEHHUS, CBOMCTB, MOJIYYEHHUS] U IPUMEHE-
Hus BaxHeimux metauioB (IA u Il A rpynmn, amoMuHus, xenesa, a B
€CTeCTBEHHOHAYYHOM MNpoduie U HEKOTOPhIX d-3JIEMEHTOB) M HX CO-
eIMHEeHU. XapaKTepUCTUKA COCTaBa, CTPOCHUS, CBOMCTB, MOJYUYCHUS U
npuMeHeHus BaxHeimmx HemeramwioB (VIII A, VIIA, VIA rpynm, a
Takke azora u pocdopa, yriepona u KpeMHUs, BOJOPOJIA) U UX COETHU-
HeHuil. XapaKkTepuCTHKa COCTaBa, CTPOEHMS, CBOWMCTB, INOJIYYEHUS H
NPUMEHEHUS BaXXHEHIINX KJIaCCOB YIJIEBOAOPOJOB (AIKAHOB, IIUKIIOAI-
KaHOB, aJIKEHOB, AJIKNHOB, apEHOB) U MX HanboJjee 3HAaUMMBIX B HApOJI-
HOXO3AMCTBEHHOM IUIaHE TTPEACTABUTEIICH.

AHaJjorn4Has XxapakTepUCTHKA BaXKHEUIINX MTPEICTaBUTENEH

JPYTHX KJIACCOB OPraHUYECKMX COCIMHEHUM: METAHONA M ITaHOJa,
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CJIIOKHBIX 3(UPOB, KUPOB, MBI, AIBACTUIOB ((POPMATIBLIETHIOB U alle-
TaJIbJIETU/A), KETOHOB (aleToHa), KapOOHOBBIX KHCIOT (YKCYCHOH KH-
CJIOTBI, JIJIi €CTECTBEHHOHAYYHOTO MPOQMIs NpeacTaBUTeNeH IpYyrux
KJIACCOB KHCJIOT), MOHOCaxapuaoB (TJIOKO3bI), AUCAXapUA0B (caxapo-
3bl), MOJINCAXapUIOB (Kpaxmalla U IEeJUII0JI03bl), aHUJINHA, aMUHOKHUC-
JOT, OENKOB, MCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH, Kay4dyKOB,
1acTMacc.

Kn3HeHHBIA UK
KJIETKH

O3HakoMIIEHHE C KJIIETOYHOU TEOPUEH CTPOEHHS OPraHU3MOB.

VYMeHne caMOCTOSTENIbHO UCKATh J0Ka3aTesIbCTBA TOTr0, YTO KJIETKa —
JJIEMEHTapHas  JKMBasg  CHCTEMa U OCHOBHas  CTPYKTYpHO-
(yHKLIMOHATIbHAS €AMHUIIA BCEX KUBBIX OPraHU3MOB

XHUMHYECKUI A3BIK
M CHMBOJINKA

Hcnons3oBanue B yueOHON U MPOPECCHOHATBHON AEITETbHOCTH
XUMHUYECKUX TEPMUHOB M CHMBOJIMKHU.

Has3panne n3ydeHHBIX BELIECTB 110 TPUBUAIBHOM WM MEXIYHApPOIHON
HOMEHKJIAType M OTPaKEHHE COCTaBa ITUX COCOUHEHHH C IMOMOIIBIO
XUMHYeCcKHX (hopmyn. OTpakeHHEe XUMHYECKIX MPOIECCOB C MOMOIIBIO
YPaBHEHUI XMMHUYECKUX peaKkIui

XuMHUYeCKHe peak-
107071

OOBsicCHEHHE CYIIHOCTHM XMMHYECKHX mpoueccoB. Knaccuduxanms xu-
MUYECKHUX PEAKIHMI MO pa3IMUHbIM IMPU3HAKAM: YUCIY U COCTaBy IpO-
IYKTOB W PEareHTOB, TEILIOBOMY 3P (deKTy, HalpaBiIcHHIO, (Ga3e, HaIu-
YUIO KaTalu3aTopa, U3MEHEHHUIO CTENEHEH OKMCIICHHs SJIeMEHTOB, 00-
Pa3yOIIKX BEIECTBA.

YcTaHoBKa MPHU3HAKOB OOIIEro M Pa3IUYHOIO B THUIIOJIOTHH PEAKIIHi
JUIsT HEOPTraHUYECKOW M opraHuyeckor xumuu. Kimaccudunukamnus se-
HIECTB U MPOLECCOB C TOYKU 3PEHUSI OKHCIIEHUs-BoccTaHOBIeHusA. Co-
CTaBJICHUE YPAaBHEHUN peakui

C TIOMOIIBIO0 METOA IEKTPOHHOTO Oananca. OObsICHEHNE 3aBUCUMOCTH
CKOPOCTH XMMMUYECKOH peakIHMH U MOJOKEHUS XUMHYECKOIO paBHOBE-
CHS OT Pa3IMYHBIX (AaKTOPOB

XUMHYECKHH IKC-
MepUMEeHT

Brimmosrenne XMMHUYECKOTO SKCIICPUMCHTA B IMOJIHOM COOTBECTCTBUH C
npaBUiIaMy 0€30MaCHOCTH.

Habmonenue, gpukcanus 1 onucaHue pe3ysibTaToB MPOBEAEHHOTO
HKCIIEPUMEHTA

XuMuueckas MH-
popmanus

[IpoBeneHne caMOCTOSTENBHOIO MOMCKAa XUMHUYECKOW MH(pOpManuu ¢
UCIIOJIb30BAaHUEM PA3JIMUHBIX UCTOUYHUKOB (HAyYHO-TIOMYJIIPHBIX HM3/a-
HUM, KOMIIBIOTEPHBIX 0a3 aHHBIX, pecypcoB MHTepHeTa). Mcnonb3oBa-
HUE KOMIBIOTEPHBIX TEXHOJIOTUH JUIsi 00pabOTKM U mepeaayn XuMHuye-
CKOM MH(pOpMAIMH U €€ IPECTaBICHUS B Pa3INUHbIX (hopMax.

Pacuérnl mo xumn-
yecKuM (opmyiam
U YPABHEHUSAIM

VYcTaHOBKA 3aBUCHUMOCTM MEXAY Kaue€CTBEHHOM M KOJMYECTBEHHOM
CTOPOHAMH XMMHUYECKHX OOBEKTOB U IpolieccoB. Perienne pacueTHbIX
3aJa4 0 XMMUYECKUM (opMyJIaM U YpaBHEHUSIM.
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IpoduabHoe u
npogecCHOHATBLHO
3HaAYMMoe cojep-
AKaHue

OOBsicCHEHNE XUMUYECKUX SIBIICHHUM, IPOUCXOSIIUX B IPUPOJIE,

OBITY M Ha IPOU3BOJICTBE.

OnpeneneHne BO3MOKHOCTEM NMPOTEKaHMsSI XUMHYECKHUX IPEBpaIleHUN
B PA3JIMYHBIX YCIOBHSX.

Cobmnronenne mpaBuil 3KOJOTMYECKH T'PAMOTHOTO TMOBEICHHS B OKpY-
JKarouieu cpeze.

OneHka BIUSHUS XMMHUYECKOTO 3arps3HEHMs] OKpY’Karolled Cpelpl Ha
OpPraHM3M 4Y€JI0BEKa U JIPYT'He KUBbIE OPraHU3MBI.

Cobmronenue npaBui 0€30MacHOr0 OOpaIIeHus! ¢ TOPIOYMMH U TOKCHY-
HBIMH BEILIECTBAMU, JJAOOPATOPHBIM 000PYA0BaHUEM.

[ToaroroBka pacTBOpOB 33aJaHHON KOHIIEHTPALMH B OBITY W HA MPOU3-
BOJICTBE.

Kputnyeckas omeHka JOCTOBEPHOCTH XUMUYECKOI HH(DOpMAITHH,
NOCTYNAIOIIEH U3 pa3HbIX UCTOYHHUKOB.
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8.YueOHo-MeTOAMYECKOE
U MaTepuAJIbHO-TEXHUYeCKoe obecneyeHue
NporpaMMbl y4eOHOH THCHHUIIINHBI
OV /.11 «Xumus»

Jiist ocBoeHus paboueit mporpammbl yueOHou aucturummabl OY .11 «Xumus» B
TEXHUKyMe uMeeTcs yueOHbI kKabuHeT «EcrecTBo3HaHMs (XUMHUS)» C TaOOpPaHTCKON
KOMHATO#, B KOTOPOM HMEETCS BO3MOXHOCTh OOECIEYUTh CBOOOJHBIA JIOCTYN B
NHTepHeT BO BpeMs y4eOHOro 3aHSATHS M B MEPUOJ BHEYYEOHOU JE€ATEIbHOCTH
0o0yyaroImmxcs.

[Tomenienue KaOuHeTa COOTBETCTBYET TpeOOBaHUAM CanurapHo-
snuaemMuosiornyeckux npasuia u HopMmaruBoB (CanlluH 2.4.2 Ne 1178-02 ¢ uzme-
HeHusaMH OoT 29.12.2008r) u  OCHAIIeHO TUIIOBBIM OOOPYAOBAaHUEM, YKA3aHHBIM B
HACTOAIIUX TPEOOBAHUSIX, B TOM YHUCJIE CIICHMAIM3UPOBAHHON YUeOHON MeOeNblo U
CpeacTBaMu OOy4YeHHS, JIOCTATOYHBIMHU JJIsl BBINOJHEHUS TPeOOBAaHUI K YPOBHIO
MOJTOTOBKU O0YYaroIIUXCsl.

B cocTtaB y4eOHO-METOAMUYECKOTO M MaTE€pUAIbHO-TEXHUYECKOTO OCHAILIEHUS
KaOWHETa XUMUU BXOJIST:

- MHOTO()YHKITMOHAJIBHBIA KOMITJIEKC MPEIO0/1aBaTes;

- METOAMYECKHUE MaTepHalIbl ISl JUCTAHIMOHHOIO 00y4YeHHs Ha 00JI1ayHOM Xpa-
HWINILE (TIPE3EHTAIH, KOHCIIEKThI, TECTOBbBIE 3aJJaHHsI, BUICOYPOKH);

- HaTypajbHble OOBEKTHI, MOAEIIH, NPUOOPHl M HAOOPHI ISl MOCTAHOBKU Je-
MOHCTPALIMOHHOTO U YYEHUYECKOI'O IKCIIEPUMEHTA;

- IeYaTHBIE CPEJCTBA OOYUCHMUS;

- HHQOPMALIMOHHO-KOMMYHHKAIIMOHHBIE CPE/ICTBA;

-9KpaHHO-3BYKOBBIE TOCOOUS;

- IEPEYHU OCHOBHOM U JIONOJIHUTEIBHON YUEOHOU JTUTEPATYPHI;

- OMOIMOTEYHBIN (OHI.

B 6ubnuoteunsiit GoH BXOAAT YUEOHUKH, YI€OHO-METONMYECKHE KOMIUICKTHI
(YMK), obecrnieunBatomue ocBoeHue yueoHou nmucuuriuabl OY .11 «Xumus», pe-
KOMEHOBAHHBIE WM JOMYLIEHHbIE ISl UCIIOJIb30BAHUS B TEXHUKYME.
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9.0cHOBHbIE MICTOYHUKH H JIUTEPATYypa

OcHosHble neuamuvle U30aHus
1.I'abpuensn O.C. Xumus s npodeccuil U CnelualbHOCTEH TEXHUYECKOTO
npoduiisa: yueonuk / O.C. I'abpuensin, N.I'. OctpoymoB. — ctep. — M.: U3narenbckuii
1eHTp «Akagemusi», 2017,

OcHogHble I1eKmpoHHblEe UZ0AHUSL

INabpuensa O.C. Xumwust 1151 mpodecCuil W CHErUaIbHOCTeH TEXHHUYECKOTO
npoduns: yaeobnuk / O.C. I'abpuensn, U.I'. OctpoymoB. — 4-e uzn., crep. — M.: 13-
TATENbCKUN TIEHTP «Akamemusi», 2017. — 272 c.

http://docplayer.ru/41334012-Himiya-0-s-gabrielyan-i-g-ostroumov-dlya-
professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-
obrazovanie.html
T'abpuensn O. C.,Ocmpoymos U. I'., Cnaokos C. A.,/lopogheesa H. M. TlpakTukym:
yae0. rmocobue i CTyHA. y4pexkaeHuil cpea. mpod. obpaszoBanus. — M., 2013.
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-
redakciey-0-s-gabrielyana.html

Jlononnumenvnvie ucmouHuku

1. ®enepanbHblii 3ak0oH OoT 29.12.2012 Ne 273-03 «O6 oOpa3zoBaHuUU B
Poccuiickoit @enepanun» (B pea. penepanbHbix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Nel70-®3, ot 23.07.2013 Ne 203-®3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, or
05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Ne148-D3, c usme-
HeHusaMH, BHeceHHbIMU DenepanbabiM 3aKk0HOM OT 04.06.2014 No 145-D3).

2. [Tpuka3z MunoOpuayku Poccuu ot 17.05.2012 Ne 413 «O0 yTBepkieHUN
(dhenepaabHOIO rOCyIapCTBEHHOTO 00Pa30BaTEILHOTO CTaHAapTa CPEIHETO (TIOJTHOTO)
oO1ero oobpaszoBanusi» (3apeructpupoBan B Muntocte PD 07.06.2012 Ne 24480).

3. [Ipukaz MunoOpHayku Poccunm ot 29.12.2014 Ne 1645 «O BHeceHuu
n3menenuit B [Ipuka3z MunucrepctBa oOpazoBanus u Hayku Poccuiickoit denepanuu
ot 17 mas 2012 1. Ne 413 «O6 ytBepxaeHuu eiepaibHOro rocy1apcTBEHHOTO 00-
pPa3oBaTEILHOTO CTaHIapTa CpeHEro (IMOJTHOTO) 0011Iero 00pa3oBaHUs.

4, IMpukaza Munnpocsemienust Poccun ot 11.12.2020 Ne 712)

S. [Tucemo [lemapTameHTa rocy1apCTBEHHON MOJUTUKU B cepe MOAroTOB-
k1 pabounx kaapos u 1O MunoOpuayku Poccun ot 17.03.2015 Ne 06-259 «Pexko-
MEHAINH TI0 OPTaHU3AINN TIOJy4e-HHsI CPEeTHEro 001mero oopa3oBanusl B mpeaenax
OCBOCHHS 00pa30BaTENIbHBIX MPOTPAMM CPeHEro MPO(eCcCHOHaTFHOTO 00pa30BaHUs
Ha 0a3e OCHOBHOTO OOIIET0 00pa3oBaHUs ¢ y4eTOM TpeOoBaHuii eaepanbHbIX TOCY-
JTApCTBEHHBIX 00pa30BaTEIBHBIX CTAHAAPTOB M MOTy4aeMoi mpodecCuu WiM CIeIu-
ATBHOCTU CPEAHETO PO(HECCHOHATEHOTO 00Pa30BAHUS.

6. Konctutyius Poccuiickoit @enepanuu 1993 r. (mocneauss peaakus).
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http://docplayer.ru/41334012-Himiya-o-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html
http://docplayer.ru/41334012-Himiya-o-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html
http://docplayer.ru/41334012-Himiya-o-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-redakciey-o-s-gabrielyana.html
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-redakciey-o-s-gabrielyana.html

7. Tabpuensa O.C., JIpicoBa ['.I'. Xumusa B Tecrax, 3ajadax U YNPaKHECHUSIX:
ydyeOHOe MocoOue ISl YUPEXKJICHUW cpelaHero npodecCruoHaIbHOr0 0O0pa3oBaHUs-
M.: U3natensckuii ueHTp «Akagemus» , 2014.- 224 c.

8. Nabpuensn O.C. Xumus g npodeccuii U CrenuasbHOCTEH TEXHUYECKOTO
npoduiis: yueonuk / O.C. I'abpuensu, U.I'. OctpoymoB. — 6-¢ uza., crep. — M.: 13-
JaTeJILCKUHM HEeHTp «AKkanemus», 2013. — 256 c.

9. Epoxun FO. M., Kosanesa U. b. Xumusa nis npodeccuii u crenuaibHOCTEN
TEXHUYECKOTO M €CTECTBEHHOHAYYHOTO Tpodmiel: y4eOHHK I CTYA. YIpeK-
neHuit cpen. mpod. obpazoanus. — M., 2014.

10. Epoxun 0. M. Xumus: 3afgaum W yhnpaxHeHUs: ydel. mocobwe st
CTyH. Y4pexaeHud cpen. mpod. oopasoanus. — M., 2014.

Humepnem-pecypcoi
www.alhimikov.net (O6pa3oBaTeabHbINA CANT JUTS KOJIHHUKOB).
http://www.chem.msu.su/rus/elibrary/ (s3nekTpoHHast OUOIHOTEKA 10 XUMHH )
http://chemistry-chemists.com/ (31eKTpOHHBIH KypHaT « XUMHUKH B XHUMHUSD) )
http://www.hemi.nsu.ru/ (OcHoBbI xumun. IHTEpHET-Y4EOHUK)
http://hemi.wallst.ru/ (OGpa3oBaTeNbHBINA CANT 15 IIKOJIBHUKOB M CTY/ICHTOB)
http://www.consultant.ru/document/cons_doc LAW 140174/ ( ®enepanbHbIi 3aKOH
o1 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparuuny )
http://base.garant.ru/70188902/ ( Ilpuka3 Munoopuayku Poccun ot 17.05.2012 Ne
413 «OO0 yTBepk1eHnHU (perepanbHOro rocyJapcTBEHHOT0 00pa30BaTEIbHOIO CTaH-
napTa cpeaHero (IoJIHOTo) 00IIero 0Opa3oBaHUs )
http://base.garant.ru/70866626/ ( Ilpuka3 Munoopuayku Poccun ot 29.12.2014 No
1645 «O BHecenun nzmenenuit B [Ipuka3 MunuctepcTBa o0pasoBanust u Hayku Poc-
cutickoit @exneparuu ot 17.05.2012 Ne 413 “O6 yrBepxkaeHuu enepaabHOro rocy-
JAPCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa CpeHEero (MOJHOTO) 00111ero oopa3oBa-
HUS» )

http://www.consultant.ru/cons/cgi/online.cgi?req=doc&ts=716565437008686073183
842202&cacheid=0E5B4858F2689B739322AF896D207084&mode=splus&base=L
AW&n=178285&rnd=0.47311589198167914#06465699224871486 (Ilucemo [le-
napTamMeHTa TOCYJapCTBEHHOW TMOJMTUKU B cdepe MOATOTOBKM paboyux KaapoB U
JITO Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PexomeHnmanuu 1o opraHu-
3aIiy TIOJYYEeHUsI CPETHEro OOIIero 0opa3oBaHus B Mpejenax OCBOSHUS 00pa3oBa-
TEJBHBIX MPOrpaMM CpeHero npodeccuoHanbHOro 00pa3oBanus Ha 0a3e OCHOBHOIO
o01ero oOpa3oBaHus ¢ y4eTOM TpeOoBaHMH (enepaibHbIX TOCYIapCTBEHHBIX 00pa-
30BaTEeIbHBIX CTAHAAPTOB W MOJTy4aeMON MPOGECCHH WU CHEIHATFHOCTA CPEIHETO
poeCCHOHATLHOTO 00Pa30BaHU»)
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