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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 obnactu» (fajiee TEXHUKYM), pealu3yroniemM oopa3oBa-
TEJIBHYIO MPOrpaMMy CpeHero o0Iiero oopa3oBaHus B MpeesiaXx 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 00pa30oBaTENbHOM MPOrpaMMBbl CPEAHET0 O0IIEro 00-
pazoBaHus (peuieHue QeaepaibHOT0 Y4eOHO-METOAMYECKOTO OOBEAUHEHUS] 1O 00-
nemMy oopazoBaHuio - mpoTokosa oT 28.06.2016 r. Ne 2/16-3). lannas paboyvas mpo-
rpaMma MOKET PEealr30BBIBATHCS C NMPUMEHEHHUEM 3JIEKTPOHHOTO OOYYEHHS U JH-
CTaHI[MOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHUH.

Conepxanue nporpammbl OV /.11 «XuMus» HanpaBlIeHO Ha JOCTUKEHUE Clie-
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 wuHpopManMu 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 PEaKIUH, PAaCKPHIBAIOIINX 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 UCIIOIB30BAHUS MMPOAYKTOB IEpepadboTKU
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 TICIBIO  OMPEACICHHS
ONTHMAJIBHBIX YCJIOBUI MPOTEKAHMS XUMHUYECKHUX MTPOIIECCOB;

— MPUBOJUTH IPUMEPHI THIPOJIU3a COJICH B TOBCEAHEBHOM KU3HU YETIOBEKA,

— TNPUBOJUTH MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUM B IPUPOJIE,
MIPOU3BOICTBEHHBIX 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 OTHOCUTEIbHOUW IJIOTHOCTH M MacCCOBBIM 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 (HOPMUPOBAHUS
COOCTBEHHOM MO3HIINH;

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

B mporpammy BKJIIOYEHO COJEp)KaHKE, HaMpaBlIeHHOE Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMIETEHIIUM, HEOOXOAMMBIX i KauecTBeHHOTO ocBoenus: OIIOIT CI1O
Ha 0a3e OCHOBHOT'O OOIEro 0Opa3oBaHMs C MOJIYYEHHEM CPEeaHEro o0Iero oopaszo-
BaHMsI; TPOTPaMMBl ITOATOTOBKM KBATU(HUIIMPOBAHHBIX pPA00OYMX W CIyXKaIIuX
(ITITKPC).

2. O0mas xapakTepucTuKa y4eOHO JUCHUILTHHBI
OV.11 «Xumusi»
XUMUsI — 3TO HayKa O BEIIECTBAX, X COCTABE U CTPOCHHUH, CBOMCTBAX U Ipe-
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; OBJAJICHUE YMEHUSIMHU HaAOJI01aTh XUMUYECKHUE SIBJICHUS, TPOBOAUTH XUMHU-
YECKUU SKCIEPUMEHT, MPOU3BOAUTH PAacyeThl HA OCHOBE XMMHYECKUX (POpMYI] Be-
IIECTB ¥ YPaBHEHUN XUMUYECKUX PEaKIUH.

B npouecce u3ydenuss XuMuu y 00y4arolnuxcsi pa3BUBAIOTCS MO3HABATEIbHBIC
MHTEPEChl U WHTEJUIEKTYallbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIIbHOM
MPUOOPETEHUHN 3HAHWKM 1O XMUMHH B COOTBETCTBHUU C BO3HUKAIOIINMH KU3HCHHBIMU
npo0iieMaMu, BOCIIUTHIBAETCS OepeXKHOE OTHOLICHHS K MPHUPOJIE, TOHUMAHHUE 3/10pPO-
BOTO 00pasa >KHW3HH, HEOOXOAUMOCTH TPEIyNPEKACHUS SIBICHUN, HAHOCSIIUX Bpe.
3I0pOBBIO U OKpY>karouieil cpene. OHM OCBaMBaIOT MPUEMBI TPAMOTHOT0, 0€3011aCHO-
0 HCIOJIb30BAHUS XUMHUYECKUX BEIIECTB M MaTEpPUAIOB, MPUMEHSEMBIX B OBITY,
CEJIbCKOM XO3SIUCTBE U Ha MPOU3BOACTBE. DOPMHUPOBAHNE KOMIIETEHIIMH (PUHAHCO-
BOW I'PaMOTHOCTH.

[Ipu cTpyKTypupOBaHUU COAEpKaHUS 00IIe00pa3oBaTeIbHON yueOHOW NuCLu-
IUTMHBL U1 TEXHUKYMa, YYUTHIBAJach OOBEKTHMBHAS PEaTbHOCTh — HEOOJIBIION
00BbEM YacoB, OTIYIIEHHBIX HA U3yUYCHUE XUMHUHU U CTPEMJICHUE MaKCUMAJIbHO COOT-
BETCTBOBaTh HJEAM pa3BuBaroliero oodydenus. [loaTomMy Teopernyeckue BOMpO-
Chl MAaKCHMMAaJbHO CMEIICHBbl K Haually HM3yYEeHHs] NUCIMIUIMHBI, C TE€M, YTOObI
nocyienyronmi  (pakTUYecKuii Marepuan paccMaTpuBaliCi Ha OCHOBE H3YUYEHHBIX
TEOPUH.

Peanuzanus ne1yKTUBHOTO MOAX0JA K U3YYEHUIO XUMHH CIIOCOOCTBYET pa3BH-
THIO TaKUX JIOTHYECKUX ONepalil MbIIIJICHUS, KaK aHAJIW3 U CUHTE3, 0000IIeHHE U
KOHKpETHU3alusl, CPABHEHUE U AaHAJIOTHSI, CHCTEMAaTH3alus U Kilaccuukanus u ap.

Nzyuenne nqucuumiuabl OY .11 « Xumus» B TEXHUKYME, UMEET CBOM OCOOCH-
HOCTH B 3aBUCUMOCTH OT Ipo@uiisi npodecCruoHanbHOro o0pa3oBaHusa. ITO BbIpa-
KACTCS B COJEP)KaHUU OOY4YEeHHS, KOJIMYECTBE YacOB, BBIJCISIEMBIX Ha H3y4YCHUE
OTIIETBHBIX TE€M MPOTPAMMBbI, TTyOMHE MX OCBOEHHUS OOYYalOIMMUCS B 00bEME H
XapaKkTepe MPaKTUYECKUX 3aHATHMN, BUJIAaX BHEAYJIUTOPHON CAMOCTOSITEIHHON pado-
ThI CTYJICHTOB.

[Ipu ocBoenun mpodeccun 43.01.09 «IloBap, KOHANTEP» €CTECTBEHHOHAYY-
HOTO mpoduias npodheccuoHaTLHOrO 00pa30BaHUS XUMHUS H3ydaeTcss Ha 0a30BOM
YPOBHE.

Cneunduka uzydeHuss xuMuu npu osnaaenuun npodeccun 43.01.09 «Ilosap,
KOHJUTEP» OTpa)xeHa B Kaxaol Teme pazgena «ConaepxaHue yueOHON JUCIUTLIM-
HbI». B mporiecce u3ydyeHus XuMUM TEOPETUUECKUE CBEACHUS JOIMOIHSIIOTCA JEMOH-
CTpaIusMHu, JJaOOPaTOPHBIMU OMBITAMH U MPAKTUYCCKUMH 3aHATUAMHU. 3HAYUTEIHHOE
MECTO OTBOJUTCS XUMHUYECKOMY SKCHepUMEHTY. OH OTKpBIBAE€T BO3MOXKHOCTh (hop-
MHUpPOBaTh Yy 00y4arouIuxcsl CHeluagbHble MpeIMETHbIE yMEHHus: padoTaTh C Be-
IIIECTBAMHU, BBIMOJHATh MPOCTHIE XUMHUYECKHE OTMBITHI, YYUTh O€30MacHOMY U
HKOJIOTMYECKH TPaMOTHOMY OOpAIllEHUIO C BEIEeCTBaMU, MaTepualaMH U MpoIeC-
camu B ObITY M Ha ITPOU3BO/ICTBE.



Jl7is opraHu3anuy BHEAYJUTOPHONW CaMOCTOSITENbHOM paboThl CTYIEHTOB, OBJIA-
nesaronux npodeccueit 43.01.09 «IloBap, KoHAUTEPY, IPECTABICH TPUMEPHBIH TIe-
pedeHb pedepatoB (JI0KIA0B), UHIUBUIYATbHBIX IPOEKTOB.

B nponecce uszyuenuss nucuuruabl OY/[.11 «Xumus» BaxkHO (opMUPOBATH
MH(OPMAITMOHHYI0O KOMIIETEHTHOCTh OOyuwatomuxcsi. [loaromy mnpu opranuzanuu
CaMOCTOSTENIbHON paboThl HEOOXOJUMO aKIIEHTUPOBATh BHUMAaHUE OOYUYarOIIMXCS
Ha moucke MHGOpPMAILIMK B CPEJCTBAX mMaccMmeana, MHTepHere, y4yeOHOM U cHelu-
IbHON JHUTEpaType C COOTBETCTBYIOIIMM O(GOPMIICHHEM WU MPEJCTaBICHUEM pe-
3yJbTaTOB.

N3yuenue o0meoOpazoBatenbHoi yueOHOM qucuuiinibl OY 111 «Xumus» 3a-
BEpUIAETCS MOABEACHUEM HTOrOB B (POpPME 3K3aMEHAa B PaMKax MPOMEKYTOUHOU
arrectauun cTyneHToB B mpouecce ocBoenuss 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 npenenax ocBoeHus OIIOIT CITO na 6a3e ocHOBHOro oOIero oopa-
3oBanus, OVY/.11 «Xumus» wusyyaercs B 001I€00pa3oBaTENbHOM IUKIE Yy4ueO-
Horo maHa OIIOIT CIIO na 0a3e OCHOBHOro OOHIEr0 0OOpa30BaHUs C MOJIYYEHH-
eM cpeaHero ooiero oopasosanus (ITITKPC).

B yuebnbix mnanax [IITKPC mecto OV /I.11 «Xumusi» BXOIUT B COCTaB OOIINUX
001e00pa3oBaTeNbHbIX Y4YE€OHBIX JIUCUUIUINH, (QOPMHPYEMBIX U3 0053aTElbHBIX
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 JTOCTHKEHHE CTYICH-
TaMH CIEAYIOUIUX PE3YyJIbTAaTOB: JUYHOCTHBIC, METANIPEAMETHBIE U MIPEAMETHBIE pe-
3yabTaThl o yueOHou aucturmumae OVY]l.11 «Xumus», periaMeHTHpOBaHbI TpeOo-
Banusmu ®I'OC COO.

C uenpto oOecnieyeHus €IMHCTBA TPOIECCOB BOCITUTAHUS, PA3BUTUS U O0yUECHHUSI
B TIEPUOJ OCBOCHHUSI JJAHHOW JMCITUILIMHBI MPOBEICHA CUHXPOHU3AIMS: JTUYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX PE3YJIbTATOB MO YYEOHOU AUCIUIUIMHE Ha YpPOBHE
cpenHero obuiero oOpazoBaHusi Ha 0a30BOM YPOBHE C JIMYHOCTHBIMH pe3yJbTaTaMu
nporpammel Bocriutanus 1o npodeccun 43.01.09 «lloBap, kouaurep», (mabauya 1)



Tabmanma 1

Cunxponuzayus TUYHOCMHBIX, MEManpeoMemHulx, nPeoMemHtbIX pe3yIbmamos u3z padboyei npozpamvmol no
yuebHotl oucyuniute ¢ JIP uz npoepammel eocnumanus no npogeccuu 43.01.09 «Illosap, konoumepy

Haumenoeanue JIP u3

Haumenoeanue MP u3

Haumenoeanue IIP
(6azoewiit ypoeens) u3

P pabouei HPOPAMMYL | 4 1ry paboueit  npozpammul 1P | padoucii npozpammor
60CRUMAHUA U CO2/1ACHO no oucyuniume  co- no oucuuniume co-
Qroc coo 2nacho ®IocC Coo nacno DIOC COO

JIP1. | Poccuiickyto  rpaxnaaH- | MPI. | Ymenue camoctosi- | [IP61 | ChopMUPOBaHHOCTh
CKYI0 UJCHTUYHOCTD, MaT- TEIbHO OIpPEeAcHATH MpEe/ICTaBICHU O Me-
pUOTHU3M, YBaXKEHUE K eIl JAesITEIbHOCTHU CT€ XUMHUU B COBpe-
CBOEMY HapoAdy, 4yBCTBa U COCTaBJATH IJIaHBI MEHHOM Hay4yHOW Kap-
OTBETCTBEHHOCTH  I€peN JESITEIbHOCTHU; CaMO- TUHE MHpa; IOHHUMAa-
Popunoli, ropmoctu 3a CTOSITEIbHO ocy- HUE pOJIM XUMHUU B
CBOM Kpaii, cBor0 Ponuny, IECTBJIATh, KOHTPO- (GbopMHUPOBaHUU  KpY-
MpoLUIOE U  HacTosmiee JIMPOBATh U KOPPEK- rozopa ©u (QYyHKIHO-
MHOT'OHAIIMOHAIBHOI'O TUPOBATh  JEATEJb- HaJIbHOM I'PaMOTHOCTHU
Hapoga Poccum, yBaxe- HOCTB; UCHOJIb30BaTh YyeloBeKa I pelle-
HUE roCy/1apCTBEHHBIX BCE€ BO3MOJKHBIE pe- HUs MIPaKTUYECKUX
cuMBOJIOB  (TepO, (ar, CypcChl IJIsl TOCTHXKe- 3a/1ay4;

TUMH); HUsI TIOCTaBJICHHBIX | [IP66 | CopMHUPOBaHHOCTH
Hene u peanuszaluu CcOOCTBEHHOU MO3UIIUU
IUIAHOB  JI€SITE€IbHO- [0 OTHOLICHHUIO K XHU-
CTH; BBIOMpPATH MUYeCcKod HuHpopMa-
yCHEIIHbIE  CcTpare- UMY, IOJy4yaeMoH U3
TUU B Pa3IUYHBIX CH- pa3HbIX UCTOYHUKOB;
Tyalusix;

JIP2. | I'paxpanckytro mnosunuio | MP4 | 'otoBHOCTE U cno- | [IP6] | ChopMUpOBaHHOCTD
KaK aKTMBHOTO W OTBET- COOHOCTH K CaMOCTO- MIPEACTABICHUN O Me-
CTBEHHOT'O 4JIEHA POCCHI- SITeJIbHOU HWHQOpMa- CT€ XHUMHUU B COBpe-
CKOTO 00IIIecTBa, OCO3Ha- IIMOHHO MO3HaBa- MEHHON Hay4yHOW Kap-
IOLETO CBOU KOHCTHUTY- TEJIBHOU HOEsITENbHO- THHE MHpa; TMOHHUMAa-
LMOHHbIE TIpaBa U 00s- CTH, BJIaJI€HUE HAaBBbI- HUE pOJIM XHUMHUU B
3aHHOCTH, YBaXKaroIEro KaMHU IIOJIyY€HUsI He- dbopMHpOBaHUU  KpY-
3aKOH M IIPABONOPSIOK, obxonumMou uHpoOp- rozopa Hu (QYHKIHO-
o0JIajjaloIero  4yBCTBOM Maluu M3 cJoBapeu HaJIbHOM I'PaMOTHOCTH
COOCTBEHHOTO  JIOCTOMH- pa3HbIX THUIIOB, yMe- YyeloBeKa JUIsl  pellle-
CTBa, OCO3HAHHO IPUHMU- HHE OPHUEHTUPOBATH- HUS MPAKTUYECKHUX
MAIOIIETO TPaTUI[MOHHBIE Csl B pa3iIWYHBIX HC- 3aj1ayu
HallMOHAJIbHBIE U O0O01Ie- TOYHUKaxX HH@opma- | [IP63 | Bnagenue OCHOBHBIMU
YelloBeYeCKHe  T'yMaHH- 1805078 KPUTUYECKHU METOJJaMH  HAy4YHOTO
CTUYECKHE M JIEMOKpaTH- OLICHUBATh U HHTEp- MIO3HAHUS, HCIOJIb3Y-
YeCKHUE [IEHHOCTH OpEeTUPOBATH UH- eMBIMH B  XUMHH:

popmanuro, nomyua- HaOJroieHne, omuca-
eMYIO0 U3 pa3IUuYHbIX HUE, U3MEpEeHHue, IKC-
HCTOYHUKOB; NIEPUMEHT; YMEHUE

o0pabaThiBaTh, 00BsC-
HSTh PE3YNbTATHI MPO-
BEJIEHHBLIX OIBITOB M
JellaTh BBIBOABI;, TO-
TOBHOCTh H CIIOCOO-
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HOCTHh TPHUMCHSITH Me-
TOABI ITO3HAHUS HpI/I
pCIICHUH  MpaKTH4e-
CKHX 3ajady;

JIP3

JleMOoHCTpUpyIOmHiA  TO-
TOBHOCTb K  CIY>KEHUIO
OteuecTBy, €ro 3amuTe

MP6

YMeHue ornpenensiTh
Ha3Ha4YeHUEe U (PyHK-
U PA3INIHBIX CO-
MUATBHBIX HHCTHUTY-
TOB

11P61

11P62

CdopmupoBaHHOCTH
IIPEACTABICHUN O Me-
CT€ XUMHUU B COBpe-
MEHHOM Hay4dHOH Kap-
TUHE MUpa; IOHUMA-
HHUE pOJM XUMHH B
dbopMUpOBaHUU  KPY-
rozopa ®u (QYHKIHO-
HaJbHOM TI'PaMOTHOCTH
4yeJloBeKa A penie-
HUS MPAaKTUYECKUX
3a1a4

Bnanenue ocHoBoro-
JIararolMu  XUMUYe-
CKHMH MOHATHUSIMU,
TEOPUAMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU;
YBEPEHHOE I0JIb30Ba-
HHUE XUMHYECKOU Tep-
MHHOJIOTUENH U CUMBO-
JIMKOM

JIP4

CpopMUpOBaHHOCTH MHU-
pPOBO33pEHMs,  COOTBET-
CTBYIOIIIETO COBPEMEHHO-
My  YpPOBHIO  pa3BHUTHS
HayKd U OOIIECTBEHHOM
MPAKTUKHA, OCHOBAaHHOTO
Ha JHajore KyJIbTyp, a
TaKXKe pazNUYHbIX (opm
OOIIIECTBEHHOTO  CO3Ha-
HUS, OCO3HAHHE CBOETO
MeCTa B MOJIMKYJIbTYPHOM
MHUpe

MP2

YMeHue npoayKTHUB-
HO OOIaThCs M B3a-
HMOJOEUCTBOBAThL B
OpOLIECCE  COBMECT-
HOU  JIeSITCIBHOCTH,
YYUTHIBATh TIO3UIINH
JPYTUX YYaCTHUKOB
AeSITeNbHOCTH,  2-
(pexTHUBHO pa3zpemiaTh
KOH(IJIUKTHI

11P63

1IP66

Brnanenne oCHOBHBIMH
METOJaMH  HAYYHOTO
MO3HAHUS, HCIOJB3Y-
EMBIMH B  XHUMUH:
HaOII0JICHUE, OITHCa-
HUE, U3MEpEeHHue, IKC-
MIEPUMEHT; YMCHHE
obOpabarbeiBaTh, 00BsC-
HATh PE3YJIbTAThI MPO-
BCJICHHBIX OIBITOB U
JIeNaTh BBIBOJBI, TO-
TOBHOCTb U CHOCO0-
HOCTh TPHUMEHSTH Me-
TONBI TIO3HAHUS TIPU
pelICHUH  MpaKTHYe-
CKHUX 3aJa4
CdopMupoBaHHOCTH
COOCTBEHHOW TMO3UIIHU
[0 OTHOIIEHHIO K XH-
MHUYECKOM  HMH(OpMa-
UM, TIOTy4aeMol u3
pa3HbIX HCTOYHHUKOB;
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JIP5 | ChopmupoBaHHOCTh oc- | MP7 | YMmenue camoctos- | [IP61 | ChopMupoBaHHOCTD
HOB CaMOpa3BUTHUS M ca- TE€IbHO OILIEHHUBAaTh H MPEACTABICHUN O Me-
MOBOCIIUTAHUSI B COOTBET- MIPpUHUMATh pPEIICHUs, CTE€ XUMHUU B COBpe-
CTBUU C OOIIeuenoBeye- OIIPENEISIIOIINE CTpa- MEHHOM HAy4HOW Kap-
CKUMH ULEHHOCTAMHU U TEeTUI0 NOBEJICHUS, C THHE MHpa; MOHHUMAa-
ujeasamMu TpakIaHCKOTO YYETOM TPa’kKJIaHCKUX HUE pOJIM XUMHUU B
o0miecTBa; TOTOBHOCTb U u HPaBCTBEHHBIX dbopMUpOBaHUU  KpY-
CIOCOOHOCTBH K CaMOCTOsI- LIEHHOCTEM; rozopa ® (QYHKIHO-
TEJIbHOM, TBOPYECKOW H HaJIbHOM TPaMOTHOCTH
OTBETCTBEHHON JesTEIb- YyelioBeka i pelie-
HOCTHU HUs MPAKTUYECKHUX

3ajauy;

[IP62 | Biagenne OCHOBOIIO-
JArarolMMU  XUMHUYe-
CKUMU MOHSTUSMH,
TEOPHSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU;
YBEpPEHHOE T0JIb30Ba-
HHUE XHMHYECKOU Tep-
MUHOJIOTUEH U CHUMBO-
JINKO;

JIP6 | TonepantHoe co3Hanue u | MP8 | Bnanenue s136IKO- | [IP61 | CpopMHUPOBaHHOCTH
MOBE/ICHUE B MOJUKYJIb- BBIMH CPEJICTBAMH - MPEJICTaBICHU O Me-
TYPHOM MUpPE, TOTOBHOCTH YMEHHUE SICHO, JIO- CTe XUMHUU B COBpe-
U CIOCOOHOCTH  BECTH THYHO U TOYHO H3JIa- MEHHOM Hay4yHOW Kap-
JUAJIOr C IPYTUMHU JIFOJIb- ratb CBOIO TOUYKY TUHE MUpa; TOHUMA-
MH, JOCTUTaTh B HEM B3a- 3pEHUsi, HCHOJIb30- HUE pOIIM XHUMHU B
MMOTIOHUMAaHU, Haxo- BaTh aJIEKBaTHBIC bopMHUpPOBaHUH  KPY-
IUTH OOIIHME Ied U CO- SI3BIKOBBIE CPEJICTBA; rozopa ©u (QYHKIHO-
TPYOHUYATH IS HUX JO- HaJBHOM TPaMOTHOCTH
CTHIKEHHUS, CIIOCOOHOCTh YyeloBeKa g penie-
MPOTHUBOCTOATh  MJIEOJIO- HUS MIPAKTUICCKHIX
THH DKCTPEMHU3Ma, HAIHO- 3a1aq
Hanu3Ma,  KceHodoouw, 11P66 | ChopMHUpPOBaHHOCTh

JUCKPUMMHALIUA 110  CO-
LUAJIbHBIM, PEITUTHO3HBIM,
PacoBbIM, HAIMOHAJIBHBIM
OpU3HaKaM U JIpYTUM
HETaTHBHBIM COIMAITbHBIM
SIBJICHUSIM

COOCTBEHHOH MO3UIIMHU
10 OTHOIIEHHWIO K XU-
MUYecKkod uHpopMa-
LM, IIOJIYyYaeMOW U3
Pa3HBIX UICTOYHUKOB




JP7

HaBbikn coTpynHuuecTBa
CO CBEPCTHUKAMHU, JI€TbMHU
MJIaIIIeTo BO3pacTa,
B3pOCIBIMH B 00pa3oBa-
TEJIbHOW,  OOIIECTBEHHO
TIOJIC3HOH, y4eOHO-
UCCIIEIOBATENBCKOM, Mpo-
€KTHOM W Jpyrux BHJAX
NeSITeNIbHOCTH

MP2

YMeHne npoayKTUB-
HO OOMmaThCs U B3a-
UMOJICHCTBOBAaThL B
IpoIlecCe€ COBMECT-
HON  JeSITCIHLHOCTH,
YYUTHIBATh TIO3UIINH
JPYTUX YYaCTHUKOB
NeSITeNbHOCTH,  3(-
(pexTHUBHO pazpemiaTh
KOH(IIUKTHI

11P63

11P65

Bnanenue ocHOBHEIMU
METoOAaMU Haquoro
MO3HAHUS, HCIOJIb3Y-
CMbIMU B XUMUU:
HaOJroIEHUE, OIHCa-
HUE, U3MEpEHUue, IKC-
MIEPUMEHT; YMCHHE
obpabarbeiBaTh, 00BsIC-
HATh PE3YJIBTATHI MPO-
BCACHHBIX OIIBITOB H
JIeJ1aTh BBIBOJBI, TO-
TOBHOCTh H CIIOCOO-
HOCTh TPHUMEHSITH Me-
TOABI ITO3HAHUS HpI/I
pCIICHUH  IpaKTH4e-
CKHX 3a]1a4

Bnanenue mnpaBuiamMu
TEXHUKHA O€30IacHo-
CTH TIPU HCIOJH30Ba-
HUM XHMHYECKHX Be-
IECTB;

JIP8

HpasctBeHHOE coO3HaHUE
U TIOBEJEHHE Ha OCHOBE
YCBOEHHUsI 0Ol1eueIoBeye-
CKHUX LIEHHOCTEN

MP7

YMeHnue camMocTosI-
TEJIBHO OLIEHHUBAThL U
HpI/IHI/IMaTI) peme—
HUsI, OIIPEICIISIONINES
CTpaTeruio TOBee-
HUsS, C YUETOM Ipax-
JAHCKHUX 151 HpaB—
CTBEHHEBIX IIEHHOCTEH

1IP66

CdopmupoBaHHOCTH
COOCTBEHHOH MO3UIIMHU
II0 OTHOIICHUK K XU-
MUYeCcKorW HuHpopMa-
UM, TOJIYy4YaeMOWh Wu3
pa3HbIX UCTOYHHUKOB;

JIP9

I'oToBHOCTE W CHOCOO-
HOCTh K OOpa30BaHUIO, B
TOM YHCJIE CcaM0o00pa3o-
BaHHIO, Ha TMPOTSKEHUH
BCel JKM3HM, CO3HATEIb-
HOE OTHOIIEHHE K HeTpe-
PBIBHOMY  0Opa30BaHHIO
KaK YCJIOBHIO YCIIEUTHOM
npodecCuoOHATBHON u
OOIIIECTBEHHOM  JI€SITEIIb-
HOCTH

MP9

Bianenmne HaBbikaMu
NO3HaBaTEeIbHOU pe-
(mexkcum  Kak oco-
3HAHUS coBepllae-
MEBEIX JOeUCTBUU U
MBICITUTEITbHBIX
IpOIECCOB, HX pe-
3yJbTaTOB MW OCHO-
BaHWI, TPAHUI] CBOE-
ro 3HaHUSI M HE3Ha-
HUSI, HOBBIX ITO3HABa-
TEIBHBIX 3a7lad |
CpPEICTB UX JIOCTH-
JKEHUSA

1IP61

CdopMupoBaHHOCTH
IIPEICTaBICHUM O Me-
CT€ XUMHUU B COBpe-
MEHHON Hay4HOH Kap-
THHE MHpa; INOHHUMAa-
HUE pOJIN XHUMUU B
(GbopMUPOBaHUU  KpY-
rozopa ©u (QYHKIHO-
HaJIbHOM TI'PaMOTHOCTH
4eyloBeKa JJI  pelle-
HUS MPaKTUYECKUX
3aj1a4




JIP10 | Octetnueckoe otHouieHue | MP5 | Ymenue  ucnoinb30- | [IP66 | ChopMupoBaHHOCTD
K MHUpY, BKJIIOUasi 3CTETH- BaThb CpeACTBA HH- COOCTBEHHOM MO3HMIIUU
Ky ObITa, HAYYHOT'O U TEX- (popManimoHHBIX u [0 OTHONICHUIO K XH-
HUYECKOTO  TBOPYECTBA, KOMMYHHUKAITHOHHBIX MUYecKoil uH(pOopMa-
cropTa,  OOIIECTBEHHBIX TEeXHOJIOTUN (nanee - UHU, TOJy4yaeMou U3
OTHOLIEHUH HUKT) B pemeHuun pa3HbIX KICTOYHHUKOB

KOTHUTUBHBIX, KOM-
MYHHUKATUBHBIX u
OpraHMu3allMOHHBIX

3a7a4 C COOJIIOJACHU-
eM TpeOOBaHUU dp-
TOHOMHMKH, TEXHUKH
0e30macHOCTH, THUTH-
SeHBI, pecypcocbhepe-
J)K€HUsI, TPABOBBIX U
ATUYECKUX HOPM,
HOpM  uHMOpMAaIU-
OHHOM 0€301aCHOCTHU

JIP11 | llpunsatue u peanuzanuio | MP1 | Ymenue camoctos- | [IP61 | CHopMupoBaHHOCTD
LIEHHOCTEH 370pOBOr0 MU TEJIbHO OIPEACHATH MpEICTaBICHU O Me-
6e3omacHoOro obpaza Ku3- Heau JAesiTeIbHOCTH CTE€ XUMHU B COBpe-
HU, TIOTPEOHOCTH B (PH3H- U COCTaBJIATH IIAHBI MEHHOM Hay4yHOW Kap-
YEeCKOM  CaMOCOBEpIICH- JIESITETbHOCTH; CaMO- THHE MHpa; MOHUMAa-
CTBOBaHUH, 3aHSITUAX CTOSITEIIbHO ocy- HUE PO XHUMHHU B
CHOPTUBHO- HIECTBJISITh, KOHTPO- dbopMUpOBaHUU  KpY-
O3JIOPOBUTEILHOW  JAesi- JUpPOBaTh MU KOPPEK- rozopa u (GYHKIHO-
TEIbHOCTBIO, HEINpUSATHE TUPOBATh  JICSITEJIb- HaJbHOM TI'PaMOTHOCTH
BpPEIHBIX TPHUBBIYEK: KY- HOCTB; HMCHOJIb30BaTh yejloBeKa JJis  pele-
peHus, ynorpebieHus ai- BC€ BO3MOJKHBIE pe- HUS MPaKTUYECKUX
KOT'0JIsl, HAPKOTHKOB; CypcChl IJIs1 TOCTHXKE- 3aja4

HUS  [OOCTaBJIEHHBIX
neJjiel u peanu3anuu
JIAaHOB  JICSITEJIbHO-
CTH; BBIOUpATH
yYCHOEIIHbIE  CcTpaTe-
T'MHU B Pa3JIUYHbIX CHU-
Tyanusx
JIP12 | BepexHoe, oTBeTCTBeHHOE | MP2 | YMeHue NpoayKTuB- | [IP65 | Bnagenue mnpasumamu

U KOMIIETEHTHOE OTHOIIIE-
HUE K (U3NYECKOMY H
IICUXOJIOTUYECKOMY  3J10-
POBBIO, KaK COOCTBEHHO-
My, TaK U JPYTUX JIIOJeH,
yMEHHue OKa3bIBaTh
MIEPBYIO MIOMOIIb

HO oOOIaThbcd U B3a-
HMOJIEUCTBOBAThH B
OpoLEecce COBMECT-
HONU  JIeSITCIBHOCTH,
YUYUTHIBAaTh MO3UIINHU
APYTHUX YYaCTHHUKOB

NesITeNbHOCTH,  2-
(pexTHUBHO pa3zpemiaTh
KOH(IJIUKTHI

TEXHUKH  Oe30MacHo-
CTH TIpU HCIOJIH30Ba-
HUH XUMHYECKUX Be-
I[ECTB;
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JIP13 | Beibop Oynyuieit nmpodec- | MP9 | Bnanenue HaBbikamu | [IP61 | ChopMuUpOBaHHOCTD
CUHU M BO3MOXHOCTEH pe- NO3HABATEJILHOM pe- MPEJCTAaBICHUNA O Me-
anu3al  COOCTBEHHBIX (piekcun  kak oco- CTE€ XUMHUU B COBpe-
JKU3HEHHBIX IUIAHOB; OT- 3HAHUA coBeplae- MEHHOM Hay4HOW Kap-
HOIlleHHe K Mpodeccuo- MBIX J€WCTBUH H THHE MHpa; MOHHUMAa-
HaJIbHOM  J€ATEIIbHOCTH MBICJIUTEIBHBIX HUE pOJIM XUMHUU B
Kak BO3MOXKHOCTH Yy4a- OpOIIECCOB, HX pe- dbopMUpOBaHUU  KpY-
CTHSI B PEIICHUH JINYHBIX, 3yJIbTATOB U OCHO- rozopa u (QyHKIHO-
OOIIECTBEHHBIX, TOCyap- BaHMI, I'paHUIl CBOE- HAJIbHON T'PaMOTHOCTHU
CTBEHHBIX,  OOILEHAINO- ro 3HaHUsI U HE3Ha- 4ejloBeKa i pelle-
HaJIbHBIX MPOOIEM HUSI, HOBBIX ITIO3HaBa- HUs MPAKTUYECKHUX

TEJbHBIX 3ajad U 3aj1a4
CpeAcTB UX JOCTHU-
SKCHUST

JIP14 | ChopmupoBaHHOCTh 9KO- | MP8 | Bnanenue si3bIKOBBI- | [IP62 | Brnagenue OCHOBOIIO-
JIOTUYECKOTO MBIIIICHUS, MU CpeACTBaMHU - JaraliyuMil  XUMHU4Ye-
MMOHUMAHUS BJIHUSHUS CO- YMEHHE SICHO, JIO- CKUMU MOHSITUSIMH,
UATBHO-D)KOHOMUYECKUX THYHO U TOYHO H3JIa- TEOpHUSMHU, 3aKOHAMU U
IIPOLIECCOB HAa COCTOSIHUE raTb CBOIO  TOYKY 3aKOHOMEPHOCTSIMU;
MIPUPOJTHOMN U COIMAILHOM 3pEHUsi, HCHOJIb30- YBEPEHHOE IOJIb30Ba-
Cpelbl; npuodpereHue BaTh aJICKBaTHBIC HUE XUMHYECKON Tep-
OTIbITa 9KOJIOTO- SI3BIKOBBIE CPEJICTBA MUHOJIOTUEH U CHUMBO-
HANpPABICHHONW  JEATEIb- JIUKOM
HOCTHU

JIP15 | OtBercTBeHHOE oOTHome- | MPI | Ymenue  camoctosi- | [IP61 | ChopMupoBaHHOCTD
HUE K CO3/IaHUIO0 CEMbH Ha TEJIBHO  OIIPEJICIATH MPEACTABICHUN O Me-

OCHOBE OCO3HAHHOI'O
MPUHATUSA LEHHOCTEW ce-
MEWHOU KU3HU

eI JeSITeIIbHOCTH
U COCTaBJIATH IUJIAHBI
JIESITEJILHOCTH; CaMO-
CTOSTEIBHO ocy-
MIECTBIISITh, KOHTPO-
JIUpOBaTh U KOPPEK-
TUPOBATh  JACSITEIb-
HOCTb; UCHOJIb30BaTh
BCE BO3MOXKHBIC pe-
CYpPCHI JJIsl TOCTHOXKE-
HUsI  TIOCTaBJICHHBIX
neJjie M peanu3anuu
IUIAHOB  JICSITEIIHHO-
CTH; BBIOMpATh
yCIIEIIHBIE  CTpaTe-
TUH B PA3JIUYHBIX CHU-
Tyarusx

CT€ XHUMHU B COBpe-
MEHHON Hay4HOH Kap-
THHE MHpa; NOHHUMa-
HUE pOJIN XHUMUU B
(GbOopMUPOBAaHUU  KpY-
rozopa ©u (QYHKIHO-
HaJIbHOM I'PaMOTHOCTH
4ejoBeKa JJIs  pelle-
HUS MPaKTUYECKUX
3a1a4
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5. ConepxaHue ¥ CTPYKTYpPa y4eOHOM M CHUITHHBI
OV/.11 «Xumus».
5.1. Conep:kanue y4eOHOH TUCUMILITHHBI
BBenenue

HayuHnbie MeTOabI TO3HAHUS BEIIECTB U XMMHUYECKUX sABJIEHUN. Ponp skcnepu-
MEHTA U TEOPUU B XUMUU. MOAENUPOBAHNE XUMUUYECKUX MPOLIECCOB. 3HAYCHUE XH-
muu nipu ocBoeHuu mnpodeccun 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-
rannyeckor xumuu. KpaTknii o4epk MCTOPUM Pa3BUTHs OPraHUYECKOW Xumuu. Bu-
Talau3M U ero kpymenue. OCOOEHHOCTH CTPOEHHUsI OpraHuYecKux coenuHeHuil. Kpy-
rOBOPOT YIJIEPOJia B IPUPOJE.

Teopust crpoeHuss opranuvyeckux coeauHenun A.M.byraeposa. IIpexaro-
CBUIKM CO3JaHUsl TEOpUH CTpoeHUs. OCHOBHBIC IIOJIOKEHUS TEOPUU CTPOCHHUS
A .M.BbytnepoBa. XUMHYECKOE CTPOCHHE U CBOWCTBA OpraHUYECKUX BemlecTB. [loHs-
te 00 m3omepur. CrocoObl 0TOOpaKEHUSI CTPOCHHS MOJICKYJBI ((hOpPMYIIBI, MOJIe-
mm). 3Hauenue teopun A.M.byTiepoBa juist pa3BUTHSA OPraHUYECKOM XUMHUH U XHUMHU-
YECKUX IPOTHO30B.

CrtpoeHue aToma yriiepojaa. DJIEKTPOHHOE 00J1aK0o U OpOUTalb, S- U p-OpOUTAIIH.
DNEeKTPOHHBIE U ANEKTPOHOrpaduueckue GopMyIibl aToMa yriiepoia B OCHOBHOM H
BO30YX/IECHHOM COCTOsIHUsIX. KOBajieHTHasi XUMUYECKas CBSA3b U €€ KiIacCHU(PUKaLU
1o crnoco0y nepekpbiBanus opouTaneit (o- u n-cBsi3u). [lonstue rubpuanzanuu. Pas-
JUYHbIE TUIBI THOPUAN3aUUA U (OpMa aTOMHBIX OpOUTaiel, B3aMMHOE OTTAJIKUBA-
HUE THOPUIHBIX OpOUTANIEl U UX PACHOJIOKEHUE B MPOCTPAHCTBE B COOTBETCTBUU C
MUHUMYMOM 3Hepruu. ['eomeTpus MOJIEKyJ BEIECTB, 00pa30BaHHBIX aTOMaMU yTJie-
poJia B pa3InYHBIX COCTOSHUSAX THOPUIU3ALIUY.

Kaaccupukanusi oprannyeckux coequHenmii. Kimaccudukanuss opranuue-
CKHX BEUIECTB B 3aBUCHUMOCTH OT CTpO€HHUs yriiepogHou nenu. [lonstue ¢pyHkmo-
HajgpHOW rpymnmbl. Knaccudukaiys opraHnyeckux BEIIECTB MO TUIY (YHKIIHMOHATb-
HOU rpynibl. OCHOBBI HOMEHKJIATYPbl OPraHM4YeCKUX BellecTB. TpuBHAIIbHBIC
Ha3BaHus. PalmoHanbHas HOMEHKJIATypa Kak NpPeIlIeCTBEHHUIIA HOMEHKJIATYpPhI
IUPAC. Homenknarypa I[UPAC: npuHuunsl oOpa3oBaHusi Ha3BaHUM, CTapIIMHCTBO
(yHKUIMOHAJIBHBIX TPYII, UX 0003HaUeHHE B npeduKkcax U cypPpukcax Ha3BaHUU Op-
raHUYECKUX BEIIECTB.

Tunbl XUuMHYeCKUX CBSi3eil B OPraHMYeCKHUX COeMHEHHAX M CIOCOObI MX
pa3pbiBa.

Krnaccudukanys KoBaJIEHTHBIX CBSI3€H MO AJIEKTPOOTPHULIATETLHOCTH CBSI3aHHBIX
aTOMOB, CIOCO0Yy TIEpEeKpBIBaHUS OpOUTaeii, KpaTHOCTH, MEXaHU3MY OOpa30BaHUI.
CBs13b IPUPOJIBI XUMUYECKOU CBSI3H C TUIIOM KPUCTAJUIMYECKOW PEIIETKH BEIECTBA U
ero pu3n4YecKuMH CBOMCTBaMH. Pa3pbhiB XMMHUUECKON CBSI3U Kak MpOIEecc, 0OpaTHBIN
ee 00pa3oBaHMI0. ['OMOTUTHYECKHI U T€TEPOTUTHUECKUN Pa3phIBbI CBSI3€H, X COMO-
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CTaBJeHUE ¢ OOMEHHBIM M JOHOPHO-AKIENTOPHBIM MEXaHU3MaMU MX 00Opa30BaHMS.
[TonsiTue cBOOOHOTO pajiMKalia, HyKI€Oo(PUIbHON U ANIEKTPODUITBLHON YaCTULIBI.

Knaccudpukanus peakuuii B oprannyeckoit xumuu. [lonarue o tunax u me-
XaHU3Max peakiuil B opranuueckoir xumun. Cyoctpar u pearent. Kinaccudukanus
peakiMii o U3MEHEHHUIO B CTPYKTYype cyOcTpara (mpucoeAnHEeHUe, OTHICIUICHHE, 3a-
MEIIeHUE, U30MEpHU3allksl) U TUIy peareHTa (paaukaibHble, HyKJIeO(pUIbHBIC, K-
TpodunbHbie). Peakiiuu npucoenuuenus (An, Ag), snumuaupoBanus (E), 3amemienus
(Sr, SN, Se), m3oMepu3anuu. Pa3HOBUIHOCTH PEAKIME KaXIOTO THIIA: THAPUPOBAHNE
U JIETUIPUPOBAHUE, TAJOTCHUPOBAHUE U JIETAJOTCHUPOBAHUE, TUApATAIlUs U JTCTU/I-
patauusi, TUAPOTAJIOrEHUPOBAHUE M JETHAPOrajoreHUpOBaHKE, MOJUMEpPHU3aLUs U
MTOJIMKOH/ICHCALIUS, MeperpynmnupoBKa. Ocobennoctu OKHUCJIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMNA B OPraHUYECKON XUMUH.

CoBpeMeHHbIE TPEICTABJEHUS 0 XMMHUYECKOM CTPOEHHHM OPraHMYeCKHX
BemiecTB. OCHOBHBIE HANpaBJICHUs pa3BUTHSL Teopuu cTpoeHus A.M.byrtneposa.
N3omepusi opraHn4ecKux BEIIECTB U €€ BUAbl. CTPYKTypHAs U30MEPHUS: MEXKKIIACCO-
Basi, YIJIEPOJHOTO CKEJIeTa, MOJOKEHUS KPATHOU CBS3U M (DYHKIIMOHAILHOM TPYIIIIHI.
IIpocTpaHncTBeHHas U30MeEpHs: TeOMeTpuueckas u ontuyeckas. [lonsThne acummer-
pUYECKOr0 LIEHTpa. buojornueckoe 3HAYEHUE ONTHYECKOM H3oMepuu. BzammHoe
BIIMSIHUE aTOMOB B MOJIEKYJIaX OPraHMYECKUX BEHIECTB. JEKTPOHHBIE 3(h(EKThI
aTOMOB M aTOMHBIX T'PYI B OPraHUYECKUX MoJjeKynax. WHIyKinoHHbIN 3¢ deKT,
MOJIOKUTENIBHBIA U OTPUIATEIbHBIN, €ro 0COOeHHOCTH. Me3omepHbIil 3 dexT (3¢-
(EeKT compsiKeHus1), ero 0COOEHHOCTH.

Hemoncmpauuu

Konnekiuu oprannyeckux BEIIECTB (B TOM YHUCJE JIGKAPCTBEHHBIX MPEnapaTos,
KpacuTesneil), MarepuanoB (MPUPOJAHBIX U CHHTETUUYECKHUX KaydyyKOB, IIacTMacc M
BOJIOKOH) W W3ACIHMN M3 HUX (HUTEH, TKaHEH, OTIEeNOYHBIX MarepuayioB). Monaenu
mosekyn CHy, CoHa, CoH,, CeHg, CH3OH — mapoctepkHeBbie 1 00beMHBIC. Mojie-
JIU OTTAJIKUBAHUSI THOPUIHBIX OPOUTANICH C TTIOMOIIBIO BO3YIIIHBIX I1apPOB.

B3aumopenicTBue HaTpusi ¢ 3TAHOJIOM U OTCYTCTBHE B3aUMOACHCTBUSA C TUITU-
J0BBIM 3(upoM. OTBITHI, MOATBEPKAAIONINE HATNYKE (QYHKIIMOHAIBHBIX TPYIIN Y CO-
€IUHEHUI pa3JIMYHbIX KJIACCOB.

Jlabopamopnbwiii onvim
U3roroBnenne Mozenen MOJIEKYJl — NPEACTABUTENICH PA3IMYHBIX KIIACCOB 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
Apyrux ajnkaHoB. ['omonoruueckuii psan u usomepus napaduaos. HopmansHoe u pas-
BETBJIEHHOE CTPOCHUE YriepoaHou nenu. HoMeHkiaTypa ajikaHOB U aJIKUJIbHBIX 3a-
MecTtutener. @u3ndyeckue CBOMCTBA alKaHOB. AJIKaHbI B IPUPO/IE.

XuMHnYecKue cBOiicTBa aJIKkaHOB. Peakuunu Sg-Tuna: rajgoreHupoBanue (pado-
el H.H.CemenoBa), nutposanue no KonoBanoBy. MexaHu3M peakivy XJOpUpOBa-
HHS ajka-HOB. Peakuuu nerunpupoBaHus, TOPEHHS, KATATUTHUYECKOTO OKHUCIEHUSA
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ankaHoB. KpeknHr ankaHoB, pa3JIMYHbIC BHIbl KPEKMHIA, IPUMEHEHUE B MPOMBILI-
neHHocTu. [Inponu3 u KOHBepCcUsa MeTaHa, M30MepU3alns AIKaHOB.

IIpumeHenne U cnocoObI MoydeHuss ajakaHoB. O0acTU MPUMEHEHUS ajKa-
HOB. [IpoMmbllTIEeHHBIE CTOCOOBI TOJIYYEHHS aJIKAHOB: MOJIYYEHHE U3 MPUPOIHBIX HC-
TOYHHKOB, KPEKUHT NapauHOB, OJyYeHHE CUHTETUUYECKOTr0 OEH31HA, ra3uduKaius
YT, THAPUPOBAHUE allKaHOB. JlabopaTopHble CIOCOOBI MOTYYEHUS AJIKAHOB: CUHTE3
Bropiia, nekapOokcuaupoBanue, TuApoIn3 Kapouaa amtoOMUHUS.

[Mukioajgkanpl. [ OMOJOTMYECKMH pPsii U HOMEHKIJIATYpa LMUKIOAIKAHOB, HX
obmrast opmyna. [lonaTrne o HampspDKeHUH HMKIA. M30oMepusi HUKIOATIKAHOB: MEX-
KJIacCOBasi, YTJIEPOJHOTO cKenera, reomerpudueckas. [lomydenue u Qusmueckue
CBOMCTBA IUKJIOAJIKAHOB. XHUMHUYECKHE CBOWCTBAa MHHKIOoaIKaHOB. Crenuduka
CBOKMCTB IMKJIOAJKAHOB C MAJIBIM pa3MepPOM IUKJIA. Peakuuu npucoeauHeHus U pa-
JTUKAJIBHOTO 3aMENIEHUS.

Jemoncmpavyuu

Mopenu MoJeKysl MeTaHa, APYTUX aIKaHOB, PAa3IMYHBIX KOH(POPMAIIUN ITUKIIO-
reKCcaHa.

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

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

Pa3nenenne cMecu O€H3MH—BO/1a C IOMOILBIO IEIUTEIbHOW BOPOHKH.

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

B3peIB cMecHu MeTaHa ¢ BO3LYXOM U XJIOPOM.

BoccranoBneHue oKCUI0B TSHKEBIX METAJUIOB Mapa(UuHOM.

OTHoOIlIEHHE LUKIOTeKCaHa K OpOMHOM BOJIE M paCTBOPY NEpMaHraHaTa Kajusl.

Jlabopamopnuvie onvimol

N3roronenne Moaenen MOJIEKYJ AJIKAHOB U TaJIOT€HAJIKAHOB.

N3rorosnenne napadhvHUPOBAHHON Oymaru, UCIBITAHUE €€ CBONCTB: OTHOIIIE-
HUS K BoJe U xupaM. OOHapyKeHUe BOJIbl, CaXH, YIJIEKHCIIOrO ra3a B MpoAyKTax ro-
peHust cBeun. O3HAKOMIIEHHME 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.
N30oMepust 3TUIEHOBBIX YIJIEBOJOPOAOB: MEKKJIACCOBAsA, YIIEPOJHOIO CKEJIETa, MO-
JIO’)KEHUSI KPAaTHOM CBsi3u, reomeTpudeckasi. OCOOEHHOCTH HOMEHKIATYPhI ITHIICHO-
BBIX YTIJIEBOJAOPOJOB, HAa3BAHUS BAXKHEUIINX paaukanoB. Ouznueckne CBOMCTBA all-
KCHOB.

XuMHYEeCKHE CBOMCTBA AQJIKEHOB. OJEKTPO(QUIIBHBIN XapakTep peakiui,
CKJIOHHOCTh pE€aKIUsM TPUCOCAUHEHHUS, OKHUCJIEHHUs, mNoauMmepusanuu. [IpaBuio
MapKOBHUKOBA U €r0 AJIEKTPOHHOE 000CHOBaHUE. Peakiiuu rajoreHupoBaHus, TU/I-
porajoreHupoBaHusl, TUIpATAlluU, THAPpUpOoBaHUs. 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 1j1st oOHapyKeHHs HENPEIeib-
HBIX YIJIEBOJOPOAOB, MOJYYEHUS TIIUKOJIEH.

IIpuMmeHneHue u cmoco0bI MOJIy4eHHs AJKeHOB. VI cronb30BaHnEe BBICOKOU pe-
aKIIMOHHOM CIOCOOHOCTH AJIKEHOB B XMMHUYECKOW MpOMBINUIEHHOCTU. [IpuMmenenue
ATWJIEHA U NponuiieHa. [IpombliieHHbIe CIOCOOBI MOMYyUYEHUs aJIKeHOB. Peakiuu ae-
TUAPUPOBAHUS U KPEKUHTa alKeHOB. JlabopaTopHbIe CrTOCOOBI MOTYyUYEHHUs aJTKEHOB.

Aakanuensl. [lonsitue um kinaccudukanus JTUEHOBBIX YIJIEBOJOPOAOB MO B3a-
MMHOMY PacCIlOJIOKEHUIO KPAaTHBIX CBs3ed 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 CIEACTBUE UX 3JIEKTPOHHOTO CTpOeHMs. Peakunu
1,4-npucoenunenus. [lonumepusanus nueHoB. CrnocoObl MOJIYYEHHS] TUEHOBBIX YT-
neBo10po1oB: padoTel C.B.JIebeneBa, neruipupoBaHue aaKkaHoB.

OcCHOBHBIC MOHATHS XMMHH BBICOKOMOJICKYJISIPHBIX COCMHEHHI (Ha mpwu-
Mepe NMPOAYKTOB MOJUMEPH3ALUH AJKEHOB, AJKAIMEHOB U MX TraJOreHIpPOM3-
BOJAHBIX). MOHOMED, IOJIMMED, PEAKLIHS TOJIMMEPU3ALIMH, CTENIEHD TIOJIMMEPU3ALINH,
CTPYKTYPHOE€ 3B€HO. THIIBI MOJMMEPHBIX LENEH: JUHENHBIEC, PA3BETBIICHHBIE, CLIM-
Tole. IloHATHE O CTEepeoperyisipHbIX nonuMepax. [lonmuMepbl TEPMOILIACTUYHBIE U
TepMopeakTuBHbIe. lIpencraBieHne o muactmaccax M anacroMepax. llommsTunen
BBICOKOTO M HU3KOT'O JJaBJIEHUS, €ro cBolicTBa U npumeHenue. Karanuzarops! Lurie-
pa—Harra. Ilonunponunex, ero NpUMeHEeHNe U CBOWCTBA. [ anorencoaepamniyie mo-
auMepsl: Te(JIOH, MOJMBHHWIXJIOpUA. Kaydyku HaTypajlbHbId M CUHTETUYECKUE.
Cononumeps! (OyTaIUEHCTUPOJIbHBIA KaydyK). BynkaHuzanusi kaydyka, pe3uHa U
H00HHUT.

Hemoncmpauuu

Mopaenu MoJieKys CTPYKTYPHBIX U MPOCTPAHCTBEHHBIX U30MEPOB AJIKEHOB U ajl-
KaJINECHOB.

Komnexuus «Kayuyk u pe3uHay.

HenonnMepuzanus kaydyka. CrylieHne MIIEYHOTO COKa KaydyKOHOCOB (MOJIO-
qasi, 0JlyBaHYMKOB, (PUKyca).

Ayemunenosole yeneeo000poovl

I'omoJiornYecKkuii psax AJKHHOB. DJIEKTPOHHOE U POCTPAHCTBEHHOE CTPOCHUE
aleTUJICHA IPYTUX aIKUHOB. ['oMonornueckuii psij u obmias ¢popmyna ankuHoB. Ho-
MEHKJIaTypa alleTUJIEHOBBIX YTIIeBOA0p0aA0B. M30Mepus MeKKI1accoBas, yriaepoIHoO-
r'0 CKeJIeTa, OJI0KEHUs KPAaTHOU CBA3H.

XuMHYeCKHe CBOHCTBA M NpUMeHeHHe AJKMHOB. OCOOCHHOCTH peakIuil
MIPUCOEAUHEHNS IO TPOMHOM yTiiepoA-yriaepoaHon cBsa3u. Peakuus Kydeposa. [Ipa-
BUJIO MapKOBHMKOBA MPUMEHHUTENBHO K aneTuieHam. [[ogBUKHOCTh aTOMa BOJOPO-
na (KUCJIOTHBIE CBOMCTBa ajdkuHOB). OkucieHHEe ankuHOB. Peakuus 3eauHCKOrO.
[IpuMeHeHre aleTUIEHOBBIX YIJIeBO10poa0B. [lommBrHMITaLETAT.

Iosyuenne ankuHoB. [lomyuenue areTunaeHa MUpoIM30M METaHA U Kapou/I-
HBIM METOJIOM.

Jemoncmpayuu

Mopaenu MOJIEKyYJTbl alleTUIIEHA U JPYTUX aJKUHOB.
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[Tonydyenue aneTwineHa u3 Kapouma Kanblus, O3HAKOMJICHUE C (U3HMUECKUMU U
XUMUYECKMMH CBOMCTBAMM alleTHJIEHA: PACTBOPUMOCTBIO B BOJI€, TOPEHUEM, B3au-
MOJIECTBHEM ¢ OPOMHOM BOJIOM, pacCTBOPOM MepMaHraHara Kaius, coiasimu meau (1)
u cepedpa.

Jlabopamopnbwiii onvim

N3rorosienue Mojenei MoJaeKys allkMHOB, UX U30MEPOB.

Apomamuueckue yeneo000poovl

I'omosnornyeckuii psix apeHoB. beH3on kak npencraBuTens apeHoB. PazButue
npescTaBiIeHud 0 cTpoeHnHn Oenszoisia. CoBpeMEHHbBIE MPEACTABICHUS 00 IIEKTPOH-
HOM M IPOCTPAHCTBEHHOM CTpoeHuu OeH3zosia. OOpa3oBaHHE apOMaTHYECKOU -
cucteMbl. ['oMosoru OGeH3ojia, ©X HOMEHKIaTypa, obdmas dopmyna. Homenknarypa
IUIsL TU3aMENIeHHBIX MPOU3BOAHBIX O€H30I1a: opmo-, Mema-, napa-pacroyioKeHUe
3amectutenen. duznueckre CBOMCTBA APEHOB.

XumMnyeckue cBoiicTBa apeHoB. [Ipumepbl peakiuii 371eKTPOUIBLHOTO 3ame-
IICHUS: TaJOTeHUPOBAHMs, alKwiupoBaHusi (karamuzatopsl Dpupens—~Kpadrca),
HUTPOBaHUS, CyJIb(hUpoBaHus. Peakiuu rugpupoBaHusi U MPUCOCIUHEHUsS XJopa K
6en3oiy. OcoOEH-HOCTH XMMUYECKIX CBOMCTB FOMOJIOroB OeH3oua. BzaumHoe Bius-
HUE aTOMOB Ha MPUMEPE TOMOJIOroB apeHoB. OpUEHTALUS B PEAKLUSIX IECKTPOPUITH-
Horo 3amenenus. Opuentantsl [ u 11 pona.

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

Hemoncmpauuu

[ITapocTepxHeBble U OOBEMHBIE MOJIENTU MOJIEKYJ O€H301a U €ro TOMOJIOTOB.
Pa3znenenne cmecu O0eH301—BO/Ia ¢ MOMOILBIO JIETUTENIbHON BOpOHKHU. PacTBopsro-
miast cnocoOHOCTh OeH30J1a (IKCTPAKLMS OPraHUYECKUX M HEOPraHMYECKHUX BEIIECTB
OEH30JI0M W3 BOJHOIO pacTBopa ioja, KpacuTesiel; pacTBOpeHHE B O€H30JIe Be-
IIECTB, TPYJHOPACTBOPUMBIX B BOJI€ (Cephl, OEH30MHOMN KUCIIOTHI). ['opeHne OeH3orna.
OTtHomenne 6eH301a K OpOMHOM BOJIe, pacTBOPY MepMaHTaHata Kanus. O3HakoMmIIe-
HUE C PU3NUECKMMH CBOMCTBAMHU apOMaTHUECKHUX YIIIEBOJOPOIOB C UCIIOIb30BAaHUEM
pactBoputens «ConbBeHT». M3rotoBieHne 1 UCnoiab30BaHUe MpocTeiiero npudopa
ISl XpoMartorpaduu.

Ipupoonwvie ucmounuku y21e6000p0008

Hed1s. Haxoxnenne B mpupoe, coctaB u pusndeckue cBoiictBa HedTu. Torm-
JTUBHO-3HEepreTudeckoe 3HaueHne nedtu. [Ipomeinuiennas nepepadorka Hedru. Pexk-
Tu(uKanus HeTH, OCHOBHBIE (DpAKLIMK €€ pa3AesIeHHs], X UCIOIb30BaHue. Bropuy-
Has nepepadoTka HedTenpoayKToB. PekTudukanns Ma3yTa mpu yMEHbBIICHHOM JaB-
nenuu. Kpekunr HedrenpoaykToB. PaznuunHble BHIBI KpPEKHHra, pabOThI
B.I'.IllyxoBa. M3omepu3anus ajlkaHOB. AJIKWJIUPOBAHUE HENPEACIbHBIX YIJIEBOIO-
ponoB. Pupopmunr Hedrenpoaykros. KauectBo aBToMOOUIBEHOTO TOoruMBa. OKTaHO-
BOE YHUCJIO.
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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 KaMEHHOIO yTJsl, BAXKHEWUIINE IMPOAYKTHI 3TOTO MpoIecca: KOKC, KAMEH-
HOYI'OJIbHAsl CMOJa, HajacMojbHass Boga. COEIMHEHMs], BBIICISEMBbIE U3 KaMEHHO-
YTrOJIBHOU cMOJIBL. [IpOIyKThI, MOIydaeMble U3 HaJCMOJIBHON BOBI.

DKOJIOTUYECKHE aCIEeKThl J10ObIYM, NEpepabOTKU M HUCHOJIb30BAHUS TOPHOYHUX
HCKOTIAEMBIX.

Hemoncmpayuu

Komnexkuus «lIpupoaHble HCTOYHUKH YIIIEBOAOPOAOBY.

CpaBHeHHE MPOIIECCOB TOPEHUs He()TH U MPUPOTHOTO rasa.

O6pazoBanue HePTIHON MIIEHKU HA TOBEPXHOCTH BO/IBI.

Karanutnuecknii KpeKUHT napaduHa (M KEpoCHHA).

Tuopokcunvrvle coeounenus

Crpoenne u kiaaccupuxkanusa cnuproB. Kinaccuduxanus crnupToB MO TUITY
YIJIEBOAOPOIHOIO pauKalla, YACITY THIPOKCUIIBHBIX IPYIII U TUILy aTOMa yriepo-
71a, CBA3aHHOIO C TMJIPOKCUJIBHOM TPyNIOW. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE
CTpPOEHHE THAPOKCWIBHOMN rpymibl. BiusHue cTpoeHus! cupTOB Ha UX (usuue-
CKME CBOMCTBA. MEXMOJIEKYJsIpHAs BOJOPOJHAs CBA3b. [ OMOJIOTMYECKUN psAX
IPENEIbHBIX OJHOATOMHBIX CHOUPTOB. M30MeEpHs M HOMEHKIIAaTypa aJKaHOJIOB, UX
obmmast popmyra.

XuMHYeCKHEe CBOICTBA AJKAHOJ0B. PeakiimoHHas CrioCOOHOCTh MpEAEIbHBIX
OTHOATOMHBIX CUPTOB. CpaBHEHNE KHUCIOTHO-OCHOBHBIX CBOWMCTB OPraHUYECKHUX
U HEOPraHWYECKUXCOEAWHEHUH, coxepkamux OH-rpynmy: KHCIOT, OCHOBaHWIA,
aM(oTepHBIX COeMHEHUH (BOJIbI, CTUPTOB). Peakiinu, moATBEpKAat0IINe KUCIOT-
HbI€ CBOMCTBA CIUPTOB. Peakninu 3aMenieHus TiAPOKCUIIBHON Tpymnbl. Mexmolie-
KyJIIpHasi Jerujaparanus CHUPTOB, YCJIOBUS 00pa3oBaHUsl MPOCTHIX 3PHUPOB.
CnoxxHble 3QUpbl HEOPrAaHUYECKUX U OPraHUYECKUX KHUCIJIOT, PeaKIUK 3TepuuKa-
. OKHCIIEHUE U OKUCIIMTENIBHOE IETUAPUPOBAHNE CITUPTOB.

Cnoco0sbI moJsrydyeHusi cnuproB. ['maponu3 rajoreHaskaHoB. ['maparanus an-
KEHOB, YCJIOBUS €€ poBeaeHus. BoccTaHoBneHNEe KapOOHUIIBHBIX COETUHEHH.

OTtaenbHBIE NPEICTABUTENH AJTKAHOJOB. METaHOJ, €ro NpOMBIIUIEHHOE I10-
Jy4eHUE U NMPUMEHEHHE B IPOMBINUIEHHOCTH. brosornyeckoe n1ercTBUE METaHo-
na. Cnenuduueckre crnocoObl MOMYyYEHUs ATUIOBOro crnupta. OU3nogoruyeckoe
JICMCTBHE dTAHOJA.

MHoroaromMHble ciMpThI. 30Mepus U1 HOMEHKIIATypa NPEACTABUTEIICH ABYX-
U TPEX- aTOMHBIX CIHUPTOB. OCOOEHHOCTH XMMHYECKUX CBOWCTB MHOTOATOMHBIX
CIOUPTOB, HUX KAaueCTBEHHOE OOHapyxeHue. OTAeNbHbIE NpPEICTaBUTENN: 3STH-
JICHTJIUKOJIb, TIIULEPHH, CIIOCOOBI UX MOTYYEHUs, TPAKTUYECKOE MPUMEHEHHE.

®eHoJ1. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHue ¢eHona. Bzanmuoe Biu-
SHHE apOMATHYECKOT0 KOJIbLIA U TUAPOKCUIIBHOM TPYIIIBIL.

Xumudeckne cBorcTBa (heHoma Kak (PYHKIUS €ro XUMHUYECKOTO CTpoeHus. bpo-
HUpoOBaHUE (eHola (KaueCTBEHHAas Peakius), HUTpOBaHUE (MMKPUHOBAs KHUCIIOTA,
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ee cBoiicTBa W mpuMeHeHue). OOpa3zoBaHHe OKPAIICHHBIX KOMILJIEKCOB C HOHOM
Fe3+. Ilpumenenue ¢genona. [lomyduenue dheHosa B MpOMBIIIICHHOCTH.

Jemoncmpavyuu

Monenu MoJIeKyJ1 CHUPTOB U (PEHOJIOB.

PacTBOpUMOCTH B BOJI€ alIKaHOJIOB, TUJICHTIIMKOIS, TIuIepuHa, peHona. Cpas-

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

METHJIIPONIAHOIOM-2, TIIMIIEPUHOM.

[Tomyyenue OpomdTaHa U3 ITAHOJA.

Britecuenue enosna u3 peHonsTa HaTpusl yroJbHON KUCIOTOM.

Peakmust denona ¢ popmanbaeruaom.

KauectBenHble peakuuy Ha (PEHOI.

3aBUCUMOCTH pacTBOPUMOCTH (pE€HOJIA B BOJE OT TEMIIEPATYPHI.

B3aumoseiictBue peHosia ¢ pacTBOPOM IIEJIOUH.

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

Pacnio3HaBaHue BOJHBIX pacTBOPOB (e€HOJIA U IIIHIIEPUHA.

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
COEIMHEHUSX. DJIEKTPOHHOE CTPOEHHE KapOOHWIbHOM rpymmsl. M3omepus u Ho-
MEHKJIaTypa aJbJerujioB U KeTOHOB. DHU3MUeCcKHe CBOMCTBA KapOOHWIBHBIX CO-
€MHECHUU.

XuMH4YecKue CBOMCTBA aJIbAErna0B U KeTOHOB. PeakiioHHasi cmocOOHOCTH
KapOOHWIBbHBIX COeAMHEHUN. Peakiinuyu OKUCIEeHHs allbJIerHI0B, KaUeCTBEHHbIE pe-
aKLMM Ha aJbACTUHYIO rpymiy. Peaknuu noavkoHaeHcauu: oopasoBanue (HeHo-
nohopMaTbAETUAHBIX CMOJ.

IIpuMeHeHue U mosiy4yeHHe KapOOHWJIBHBIX coeAuHeHUi. [IpumeHnenne anb-
JIETUJIOB U KETOHOB B OBITY M MPOMBIIIEHHOCTH. AJIbJIETUABI U KETOHBI B IPUPOJIE
(@pupnbie Macna, Gpepomonsl). [lomydenrne kapOOHUIBHBIX COCIUHEHUN OKUCIIE-
HUEM CHHUPTOB, TUAPATALNEN AJIKUHOB, OKUCIEHUEM YIIIEBOAOPOAOB. OTAEIbHbBIE
MPEJICTAaBUTENHN aJIbJAECTHAO0B U KETOHOB, ClielU(UIecKue criocoObl UX MOMyUEHUs 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 npouzeoonvle
TI'omonoruveckuii psig npeaejbHbIX OJHOOCHOBHBIX KapPOOHOBBIX KHMCJIOT.
[TonsiTue 0 KapOOHOBBIX KUCIOTAX U UX KiaccuduKanus. DIEKTPOHHOE U MPOCTPaH-
CTBEHHOE CTPOCHHUE KapOOKCHIIBHOM TpyIIbl. ['oMoNorudeckuil psia mpeneabHbIX
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OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT, MX HOMEHKJIATypa U M30Mepus. MexMOIeKy-
JISIpHBIE BOJOPOJHBIC CBA3M KapOOKCWIBHBIX TPYMI, UX BIUSHUE HA (PU3MUYECKHE
CBOMCTBA KapOOHOBBIX KUCIOT.

XuMHYECKHE CBOMCTBA KApPOOHOBBIX KHMCJOT. Peakinu, WUIIOCTPUPYIOIINE
KHUCIIOTHBIE CBOMCTBA M UX CPABHEHHME CO CBOMCTBAMM HEOPTraHUYeCKHX Kuciot. O6-
pazoBaHue (PYHKIMOHAIBHBIX MPOU3BOJIHBIX KapOOHOBBIX KHUCIOT. Peakuuu stepu-
¢bukau. AHTUIPUABI KAPOOHOBBIX KUCIOT, UX MOJTYYEHUE U IPUMEHEHHE.

Cnoco0bl mostyuyeHusi KapOOHOBBIX KUCJIO0T. OTHe/IbHbIE NPEACTABUTEHN U
ux 3HaveHue. O0mKe cnocoObl MOMYYEHUS: OKHCIIEHUE alKaHOB, alIKEHOB, MEPBUY-
HBIX CIHPTOB, ajdbJeruioB. Baxuelive mpeAcTaBUTEIN KapOOHOBBIX KHUCJOT, UX
Oounonoruyeckas pojib, CHEHU(PUIECKHE CIOCOOBI MONY4YeHHs, CBOWCTBA U MPHUMEHE-
HHAE MYPaBbUHOM, YKCYCHOM, TaJJbLMUTHHOBOM M CTEAPUHOBOW; AKPUJIOBOM M METaK-
PUJIOBOI; OJICMHOBOM, JIMHOJIEBOW U JIMHOJICHOBOM; 1IaBEJIeBOM; OCH30MHON KHUCIIOT.

Caoxnblie d3pupsbl. CTpoeHHE U HOMEHKIIATypa CIOKHBIX 3(UPOB, MEKKIIACCO-
Basi M30MepHs ¢ KapOOHOBBIMHU KUCIOTaMU. CIOCOOBI MOTYYEHUS CIOKHBIX I(PUPOB.
OO6patuMocTh peakiuu dTepuPuKanuu u GakToOphl, BIUIIONIME HA CMEIICHUE PaBHO-
Becusi. OOpa3oBaHue CIOXKHBIX nonmddupoB. [lomustunentepedranar. Jlapcan kak
MPEJCTABUTENb CHUHTETUYECKUX BOJIOKOH. XHMHUYECKHE CBOWCTBA W IMPUMEHEHHUE
CJIOKHBIX 3(DUPOB.

Kupsl. Kupsl kak ciaoxsbie 3¢upsl rimiepuHa. KapOoHOBbIE KHCIIOThI, BXO-
JSIIIME B COCTaB >KUPOB. 3aBUCUMOCTh KOHCUCTEHIIUU KUPOB OT UX COCTaBa. XUMHU-
YECKUE CBOKCTBA JKUPOB: TUAPOJM3, OMBUICHHE, THIpUpOBaHHE. buonornueckas
POJIb )KUPOB, UX UCIOIB30BaHNE B OBITY Y IPOMBIIIJIEHHOCTH.

Coun kap0o0HOBBIX KMCJI0T. Mbina. CriocoObl OJIy4eHHs COJIel: B3aUMOJEH-
CTBHE KapOOHOBBIX KHUCIOT C METaJUIaMH, OCHOBHBIMU OKCHJIaMH, OCHOBaHUSIMU, CO-
JSIMU; TIEJIOYHOM TUIIPOJIU3 CIOXKHBIX 3(PUPOB. XUMUYECKHUE CBOICTBA cojeil kapOo-
HOBBIX KHCIIOT: THUAPOJIN3, PEAKIMd MOHHOTO OoOMeHa. Mbljia, CYIIHOCTh MOIOIIETO
nerctBusl. OTHOIIEHUE MbUIa K XKECTKOW Bojie. CHHTETUYECKHE MOIOIIUE CPEICTBA
— CMC (nmeTepreHTsl), UX IPEUMYIIECTBA U HEJOCTATKH.

Jlemoncmpavyuu

3HAKOMCTBO C (PU3NYECKUMH CBOMCTBAMHU BAXKHEHIITNX KAPOOHOBBIX KUCIIOT.

Bosronka 0eH30MHON KUCITOTHI.

OTHoIIeHHE Pa3TUIHBIX KaPOOHOBBIX KUCIIOT K BOJIE.

CpaBHaenue pH BoAHBIX paCTBOPOB YKCYCHOM U COJITHOM KUCJIOT OJIMHAKOBOM
OIS PHOCTH.

[Tony4yeHue NpUsTHO MAXHYIIETO CI0KHOTO 3upa.

OTHOLIEHNE CIMBOYHOTO, MTOACOJIHEYHOT0, MAIIMHHOTO MAacell U MaprapuHa 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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CpaBHEHHE CTENIEHH HEHACBIIEHHOCTH TBEPJOTO U KUAKOr0 )XUpOB. OMbBUICHHE
xupa. [loayueHrue MbUIa U U3y4YE€HUE €T0 CBOMCTB: THIPOJIN3, BBIJIETICHUSI CBOOOHBIX
AKUPHBIX KUCJIOT.

YVanesooul

IHonsiTue 06 yraesonax. Kiaccudukanus yrieBonos. MoHo-, A1- U TIOJIMCaXa-
PUIBI, TPEACTABUTEININ KaXKI0M CPYIIbI YIJIEBOAOB. brosiornueckas poJib yrieBoI0B,
UX 3HAYCHHE B J)KM3HU YeJIOBEKa U 00I1ecTBa.

Monocaxapuabl. CTpoeHHME W ONTHYECKas H30MEpUsl MOHocaxapuaoB. Mx
KJaccupuUKalys MO YHCIy aTOMOB yIiepoAa W Tpupojie KapOOHWIBHON TPYIIIHL.
®opmynsl Ouriepa A U300pakeHUs] MOJIEKYJ MOHOcaxapuaoB. OTHECEHHE MOHO-
caxapuaoB K D- u L-pany. Baxunenmme npeacraBuTenun MOHO3.

I'mroko3a, cTpoeHue ee MOJIeKyJbl U (pu3znueckue cBoicTBa. TayTomepus. Xu-
MUYECKHE CBOMCTBA TJIFOKO3bI: PEaKUUU MO aJbAETUIHON Tpynne («cepeOpsHOoro
3epKajiay, OKUCICHHE a30THOM KHUCIIOTOM, TMApPUpOBaHUE). Peaknuu IOKO3bl Kak
MHOTOaTOMHOT'0 CHUPTAa: B3aUMOJAEUCTBUE IIIIOKO3bI ¢ ruapokcuaoM menu (II) mpu
KOMHAaTHOW TemIepaType M HarpeBaHuM. Paznmuunble TUbl OpoXkeHHUs (CIUPTOBOE,
MoOJIOUHOKHUCH0E). ['moko3a B npupoje. buonornueckas posib 1 IpUMEHEHUE TIIIOKO-
3bl. @PyKTO3a KaK H30MeEP IIHOKO3bl. CpaBHEHHE CTPOEHUS MOJIEKYJIBI U XUMHYECKHUX
CBOMCTB ITIOKO3bI U (hpyKTO3bl. DpyKTO3a B IPUPOE U €€ OMOIOTHUECKast pOJib.

[lenTo3bl. Pubo3a u ne3okcupud03a Kak NpeCcTaBUTENN ajdboneHTo3. Crpoe-
HHE MOJIEKYIL.

JMucaxapuabl. Ctpoenne aucaxapuaos. Croco0 cowieHeHus HukIoB. Boccra-
HAaBJIMBAOIIME U HEBOCCTAHABJIMBAIOIINE CBOMCTBA JUCAXapUIOB KaK CIEACTBUE CO-
wieHeHus nukina. CTpOCHHE U XMMUYECKHE CBOMCTBA Caxapo3bl. TE€XHOIOTMYECKUE
OCHOBBI IPOU3BOJCTBA caxapo3bl. JIakTo3a 1 ManbTO3a KaK N30MEPHI CaXapO3bl.

Honucaxapuapl. OOmee crpoeHue mnonucaxapuaoB. CTpoeHHE MOJIEKYJIbI
Kpaxmaia, aMmuio3a U aMHAJIONEeKTUH. PU3ndecKue CBOMCTBA Kpaxmalla, ero Haxoxk-
JIeHuE B Ipupoe Ouonorudeckas poiib. [ ukoreH. XuMudeckrue CBOMCTBA KpaxMmara.
CtpoeHue 3JIEMEHTAPHOTO 3BE€HA LEJUIIONIO3bl. BilnsgHNE CTpOeHUs MOTUMEPHON LIeH
Ha (pU3NYECKUE U XUMHUYECKHE CBOMCTBA IIEJUII0I03bl. [ ApOIN3 1emiono3el, o0pa-
30BaHUE CJIOXKHBIX 3(UPOB C HEOPraHUYECKUMHU U OpraHMYeCKUMHU Kuciotamu. [lo-
HATUE 00 HMCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM Ieske, BUCKo3e. HaxoxkneHue B
npupojie ¥ Ouosornyeckas poJib 1esT0103b6l. CpaBHEHHE CBOMCTB Kpaxmala U Led-
JIFOJIO3BL.

Hemoncmpauuu

OO6pa3iibl yIIIeBOIOB U U3JIEIUIN U3 HUX.

[TonydeHnue caxapa KajdbliMsl U BBIAEIEHUE caxapo3bl U3 pPacTBOpa caxapa Kallb-
1usi. BzaumoaeicTue ritoko3bl ¢ GyKCHHCEPHUCTON KUCIOTOM.

OTtHomieHre pacTBOpoB caxapo3bl U ManbTo3bl K Cu(OH), mpu HarpeBaHuwu.
O3HakoMJIeHHE C (U3NYECKUMHU CBOICTBaAMHM Kpaxmaja U Lesutoio3bl. Habyxanue
LEJUTIOJIO3BI M KpaxMmania B Boze. [lomydenue TpuHuTpaTta uemoao3bl. Komieknus
BOJIOKOH.

Jlabopamopnwie onvimaol
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Obnapy>xeHue Kpaxmanaa ¢ MOMOIIbIO KaueCTBEHHOM peakiuu B Mene, xieoe,
HorypTe, MaprapuHe, MakKapOHHBIX U3JEIUsAX, Kpynax.

Ilpakmuueckue 3anamus

Peakiusi «cepeOpsiHOTO 3epkana» TitoKo3bl. B3auMojeicTBre IIIOKO3bI C TH/I-
poxcugom menu (II) mpu pa3uyHbIX TeMIepaTypax.

Amunvl, amuHokuciomsl, 6eaKu

Knaccupukanuss m usomepusi amunoB. [lonstue 06 amuuax. IlepBuunsie,
BTOPHUYHBIE U TPETHUUHBIE aMUHBI. Kiaccudukaus aMrHOB 10 TUITY YTJIEBOIOPOIHO-
ro pajvKana U YUCIy aMUHOTPYIII B MOJIEKYJIE. | OMOJIOTHYECKHE PSAbI TPEICITbHBIX
anmr(paTHICCKUX ¥ ApOMATHIECKUX aMIUHOB, H30MEPUS U HOMEHKJIATypa.

XuMH4YecKue CBOMCTBA AaMHUHOB. AMHHBI KaK OPraHMYECKUE OCHOBAHMUS, HX
CpaBHEHHE C aMMHAaKOM WM APYTMMU HEOPTAaHUYECKMMHM OCHOBaHUSIMHU. CpaBHEHUE
XUMUYECKUX CBOMCTB anu(paTHUUueCKUX W apoMaTthueckux amMuHoB. OOpa3oBaHue
aMuJI0B. AHWIMHOBBIE KpacuTenu. [IoHsTHE 0 cuHTeTHYeCKUX BOJIOKHaX. [lonmmamu-
Ibl ¥ IOJIMaMUIHBIE CHHTETUYECKHUE BOJIOKHA.

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

AMUHOKHUCHOTHI. [loHsITHE 00 aMUHOKHMCIOTAaX, UX KiIacCUUKAIUSI U CTpoe-
Hue. OnTudeckas U30Mepusi o-aMHUHOKUCIOT. HoMmeHkiatypa aMUHOKUCHOT. J[BO¥-
CTBEHHOCTb KHMCJIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHCIJIOT U €€ IPUYUHBL. bumossp-
Hble MOHBI. Peakunu konaeHcanuu. [lentuanas cBa3b. CHHTETUYECKHE BOJIOKHA: Ka-
npoH, ’HaHT. Knaccudukarust BoaokoH. [lonyueHre aMUHOKHUCIIOT, UX TIPUMEHEHUE
1 Ouosiornyeckasi yHKITHUSI.

Bbeaxu. benku kak npupoassie nonumepsl. [lepBudHas, BropudHasi, TpeTUUHAS
1 YETBEPTUYHAS CTPYKTYpbl O€IKOB. OUOPHILIAPHBIE U TI00YIsIpHbIE O€Ku. XUMU-
YecKHe CBOMCTBAa OEJIKOB: rOpeHue, JAeHaTypalus, TUIPOoJin3, KaueCTBEHHbIE (IIBET-
HbI€) peakiuu. buonornvyeckue QyHKIMM OENKOB, MX 3HAYCHHUE. benku Kak KOMIo-
HeHT nuiiy. [IpobieMa GeIKOBOTO TOJI0aHUS U TTYTH €€ PEIIeHUSI.

Jlemoncmpayuu

du3nyecKkre CBOMCTBA METUJIAMHMHA: arperarHoe COCTOSHUE, LBET, 3amax, OT-
HOILLIECHUE K BOJE. | OpeHne MeTuinaMuHa.

B3aumogelicTBre aHUIMHA U METHJIAMUHA C BOJOM U KUCJIOTaMH.

OkpairBaHve TKaHEW aHWJIMHOBBIMHU KPACUTEIISIMH.

O6HapyxeHue QyHKIIMOHATIBHBIX TPYMI B MOJIEKYJIaX aMUHOKHCIIOT.

Henrpanuzauus menoun aMAUHOKUCIIOTOM.

Henrtpanusanuys KUci0Tbl aMUHOKHUCIIOTOM.

PacTtBOpeHue u ocaxxjaeHue OCIKOB.

Jlabopamopnuvie onvimol

OO6HapyxeHue 0elika B KYpUHOM SiIIE€ U MOJIOKE.

Ilpakmuueckue 3anamus

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

A30mcodep9fcau4ue cenepoyurkiudecKkue coeouneHus.
HyKJZGMHOGble Kuciomowl
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HyxkienHnoBble kucj0Thl. HyKIeMHOBBIE KUCTOTHI KaK MPUPOIHBIE MOJIUMEPHI.
Hykneotunpl, ux crpoenue, npumepbl. AT® u AJI®, ux B3aumomnpeBpallicHue U
posb 3Toro npouecca B npupoje. [lonstue JJHK u PHK. Crpoenne JHK, ee mnep-
BUYHasi U BTopuuHas cTpykrypa. Paborer @.Kpuka u J[.Yorcona. Kommnemenrap-
HOCTb a30TUCThIX ocHOBaHMM. Perumikanus JJHK. Ocobennoctu crpoenus PHK. Tu-
el PHK u ux 6uonorudeckue pyukiuu. [lonstue o TpondunoM koje (koaone). buo-
cuHTe3 Oenka B )KMBOM kieTke. ['eHHas nHxkeHepus u OuoTexHoiorus. TpaHcreHHbIe
(hOpMBI PACTCHHH U KUBOTHBIX.

Hemoncmpayuu

Mojenn MOJIEKY BaXKHEUIIINX T€TEPOLUKIIOB.

Kotekuus rereponuKInyecKkux COSINHEHUN.

JlericTBue pacTBOpa NUPUANHA HA UHIUKATOP.

B3auMopelicTBre nupuarHa ¢ COJSTHOM KUCIOTOM.

Mogens Monekynsl JIHK, nemoHCcTpaiusi npuHIMIIa KOMIDIEMEHTAPHOCTH a30-
TUCTBIX OCHOBAHHUI.

OO0pa3ipl TPOAYKTOB MUTAHUSA M3 TPAHCTEHHBIX (DOPM pacTEHUM U KUBOTHBIX.
JlexapcTBa U mpenapathl, U3rOTOBJICHHBIE METOJJaMU T€HHOW MHXKEHEPUU U OHOTEX-
HOJIOTHH.

buonoeuuecku akmusHvle coeounenus

®epmenTsl. [lonsaTre 0 PpepMeHTaxX Kak 0 OMOJOTUYECKHUX KaTaiau3aTropax Oel-
KOBOM mipupoibl. OCOOCHHOCTH CTPOCHUSI U CBOMCTB B CPABHEHUU C HEOPTaHUYECKH-
MU KatanmuzaTtopamu. Krnaccudukarus ¢epmenToB. OCOOEHHOCTH CTPOEHUS W
CBOMCTB (DEPMEHTOB: CENEKTUBHOCTh U A3(PPEKTUBHOCTh. 3aBUCUMOCTh AKTUBHOCTHU
dhepmenToB oT TeMriepatypsl pH cpeapl. 3HaueHue GepMEeHTOB B OMOJIOTUU U TIPUME-
HEHUE B NMpoMmbilUIeHHOCTH. Buramunebl. [lonstue o Buramunax. Mx knaccuduxa-
1y u obo3Hauenne. Hopma norpebienust ButaMuHoB. BogopacTtBopumbie (Ha mpH-
Mepe ButaMuHoB C, rpynmnsl B u P) u xxupopactBopuMsblie (Ha npuMepe BUTAMUHOB
A, D u E). ABUTaMUHO3BI, TUIIEPBUTAMUHO3bI U TUTIOBUTAMUHO3BI, UX TPO(HIAKTH-
Ka.

I'opmonsl. [ToHsTHE O TOPMOHAX KaK OMOJIOTMYECKH aKTUBHBIX BEILIECTBAX, BbI-
MOJIHSIFOIIUX SHIAOKPHHHYIO PETYISLUIO KU3HEAEATEIbHOCTH OpraHu3MoB. Knaccu-
¢uKkanys TOPMOHOB: CTEPOUIbI, MPOU3BOAHBIE AMHUHOKHUCIOT, MOJUIMEITUAHBIE U
0esikoBble TOPMOHBI. OTAENbHbIE MPEACTABUTENN: TECTOCTEPOH, MHCYJWH, aapeHa-
JIUH.

JlekapcrBa. [loHATHE O NEeKapcTBaxX Kak XMMHUOTEPANEBTUYECKUX Ipenaparax.
Kpatkue uncropuueckue CBEAEHUS O BO3ZHMKHOBEHHWU M Pa3BUTUU XMUMHOTEPAIUU.
['pynmel nekapcetB: cyiabhaMuabl (CTPENTOUA), aHTUOMOTUKY (TIEHUIIUIIMH), aHTH-
MUPETUKU (ACTIUPHUH), AHAIBI€TUKH (aHAJIbIUH). MeXaHu3M JeiCTBUS HEKOTOPBIX Jie-
KapCTBEHHBIX MPENapaToB, CTPOCHUE MOJIEKYJI, TPOTHO3UPOBAHUE CBOMCTB Ha OCHO-
BE aHaJu3a XMMUYECKOTO CTPOEHHUA. AHTUOMOTHUKH, MX Kiaccudukanus Mo crpoe-
HUIO, TUITY U CHEKTPY JAeicTBUA. bezonacHbie crnocoObl IpUMEHEHUS, JIEKApCTBEHHBIE
(hopMBI.

Jlemoncmpayuu
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CpaBuenne ckopoctu paznoxenuss H,O, monx meiictBuem epMeHnTa Karaiasbl U
Heoprannueckux katanuzatopon: Kl, FeCls, MnO,. O6pa3upsl BUTaMUHHBIX IIpenapa-
TOB. [lonMBUTAMUHBI.

Nnmoctpanuu potorpaduil KUBOTHBIX € pa3IMYHBIMU (OpMaMU aBUTaAMHHO-
30B. [1makaT ¢ n300pakeHueM CTPYKTYPHBIX (POpMYIT 3cTpaanoia, TECTOCTEPOHa, afl-
peHanuHa. B3anmopeiicteue agpenanuHa ¢ pactsopom 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

OOnapyxeHue BUTaMiHa A B I10/ICOITHEYHOM 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 — nayka o ewyecmeax

CocraB BemecTBa. Xumuieckue 3aeMeHThl. CrocoObl CyIecTBOBaHUS XUMHU-
YECKHUX AJIEMEHTOB: aTOMBI, TPOCTHIE U CIIOXKHBIE BEllecTBa. BelecTBa MoCTOSHHOTO
U MEPEMEHHOTO COCTaBa. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB. BelecTBa Moneky-
JIIPHOTO U HEMOJEKYJSAPHOTro cTpoeHus. CrocoObl 0TOOpakeHUs: MOJIEKYJ: MOJIEKY-
JSpHBIE U CTPYKTYpHBbIE (HOPMYJIBI, IIAPOCTEPIKHEBBIE UM MacCHITaOHBIE MPOCTPaH-
ctBeHHble (CTroapra—Dbpurieda) Moaenu MOIeKyI.

N3mepenne BemecTBa. Macca aTOMOB M MOJIEKYJl. ATOMHAsl €IMHUIIA MAaCCHI.
OTHOCHUTENbHBIC aTOMHAsi U MOJIEKYJIsipHass Macchl. KomuecTBO BeliecTBa U €AUHU-
LBl €70 U3MEPEHUS: MOJIb, MMOJIb, KMOJIb. HUrcao ABoraapo. MonsipHas macca.

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

CMmecu BemecTB. Paznuuus MeXay cMECSIMH U XUMUUYECKUMU COCTUHEHUSIMH.
MaccoBast 00beMHast J0JIM KOMIIOHEHTOB CMECH.

Jlemoncmpayuu

OnbITEI, WUTIOCTPUPYIOIINE 3aKOH COXPaHEHUsI MacChl Be-
mectB. Habop mMopeneit atomoB u Mosekyn. Hekotopeie Bele-

CTBa KOJIMYECTBOM B 1 MOJIb.

Mopenb MOISIpHOTO 00beMa ra3oB.

Cmpoenue amoma

ATOM — cj10kHas yacTuna. J[okazaTenbCcTBa CIOAKHOCTU CTPOEHUS aToMa: Ka-
TOAHBIC U PEHTTEHOBCKHE JIyuH, (POTOIPIEKT, paar0aKTUBHOCTD, dJCKTPOJIN3.

[Inanerapnas moaens aroma D.Pesepdopaa. Ctpoenue atoma no H.bopy. Co-
BPEMEHHBIC MPEJICTABICHUS O CTpoeHUU aToMa. KopIycKyJIsipHO-BOJIHOBOU JAyaliu3M
YaCTHUIl MUKPOMHUPA.

CocraB aTtoMHOro0 siapa. HykiIoHbI: IpOTOHBI U HEUTPOHBL. M30TONBI M HYKIH-
Ibl. Y CTOMYHUBOCTB SJIED.
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DJIeKTpPOHHasi 000/104ka aToMoB. [loHsATHE 00 BJEKTPOHHOU OpOUTANIU U
AJEKTpOHHOM oOJjiake. KBaHTOBBIC 4mCIa: riaBHOE, opOuTaibHOE (MTOOOYHOE), Mar-
HUTHOE W CIMHOBOE. PacripezienieHne 3JIEKTPOHOB MO HHEPreTUYECKUM YPOBHSIM,
MOJYPOBHSIM U OpPOUTAISIM B COOTBETCTBUHM C MPUHIIMIIOM HAaUMEHBIIEH SHEPIHH,
npuniunoMm [laynu u npaswiom ['yHma. DnexkTpoHHbIe KOH(MUTYypallud aTOMOB XH-
MUYECKUX IJIEMEHTOB.

BasieHTHBIE BO3MOKHOCTH aTOMOB XUMHYECKUX JIEMEHTOB.

DneKTpoHHAas KiIacCU(PUKAIUST XUMHUUECKUX AIEMEHTOB: $-, P-, d-, f-amemenTsI.

Hemoncmpayuu

dotorddexr.

Monenu opOuTaneii pa3nuuHoi GopmBI.

Ilepuoouuecxuii 3axon u Ilepuoouueckas cucmema

xumuueckux snemenmos /. M. Menoeneesa

OTKpbITHE MEPHOINYECKOr0 3aKkoHA. [Ipennockuiku: HakorieHue (akToJIo-
ru4e-cKkoro marepuaina, padotel npenmectBeHHUKoB (M. B. [leOepeitnepa, A. D.
[Tankyptya, Ix.A.Hptonenaca, JI.LKO.Meiiepa), che3n xumukoB B Kapricpys, auu-
HocTHbIe kadecTBa [[.M.MenneneeBa. Otkpeitue /.M. Menneneesim Ilepnoanuecko-
IO 3aKOHA.

Ilepuoanyeckuii 3aKkoH U cTpoeHue aroma. M3oromnel. COBpeMEHHOE TOHATHE
XUMHUYECKOTO 3yieMeHTa. 3akoHoMepHOCTh [.Mo3mu. CoBpeMeHHass (hopMyIMpOBKa
ITepuoanueckoro 3akoHa. Ilepuoanueckas cucrema u ctpoeHue aroMa. Pu3znyecKu
CMBICJI TTOPSIKOBOIO HOMEpPA 3JIEMEHTOB, HOMEPOB I'PyIIbl U nepuoaa. [lepuonuue-
CKOE€ M3MEHEHME CBOMCTB JJIEMEHTOB: PaJuyca aToma; 3HEPTUU HOHM3ALUU; DIICK-
TPOOTPULIATENBHOCTH. [IpUUMHBI M3MEHEHUS] METAJUIMYECKUX U HEMETAJUIMYECKHUX
CBOMCTB 3JIEMEHTOB B TPYIIax U MEPHOJIAX, B TOM YUCIIE OOJBIINX U CBEPXOOJIBIITUX.
3nauenue Ilepuomumueckoro 3akoHa u Ilepuoamyeckold CUCTEMbl XUMHUYECKHUX 3Je-
MeHTOB J[.M.MenneneeBa myisi pa3BUTHS HAyKW NMOHUMAHUS XUMUYECKOW KapTHUHBI
MHpa.

Hemoncmpauuu

Paznuynbie BapuanThl Tabuuibl [lepuoguyeckoil CUCTEMBbI XMUMHYECKUX HJie-
mentoB J[.M.MenneneeBa. OOpa3ipl MPOCTHIX BEHIECTB OKCHUIIOB U TUIPOKCHIOB
sanemeHnToB III mepuona.

Jlabopamopnulit onvim

CpaBHEeHHE CBOMCTB IPOCTHIX BEIIECTB, OKCUIOB U THAPOKCUIOB 3eMeHTOB |11
rnepuoja.

CI’I’ZPOQHMQ eewgecniea

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

KoBasienTHasi xummnueckasi cBsi3b. /[Ba MmexaHu3ma oOpa30BaHUs 3TOW CBSI3H:
OOMEHHBI M JOHOPHO-aKIENTOPHBIM. OCHOBHBIE TMapaMeTpPbl 3TOT0 THUIIA CBS3H:
JUTMHA, TTPOYHOCTh, YIOJ CBSI3W WJIM BaJEHTHBIM yroj. OCHOBHBIE CBOMCTBAa KOBa-
JIGHTHOM CBSI3U: HACBIIIEHHOCTb, MOJISIPU3YEMOCTh M MPOYHOCTh. IDJIEKTPOOTPHUIIA-
TEJILHOCTh U KJacCU(PUKAIMs KOBAJIEHTHBIX CBS3€H M0 3TOMY MPU3HAKY: MOJSpHAs U
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HETIOJISIpHAs KOBAJIEHTHbIE CBA3U. [10SpHOCTH CBSI3U U MOISIPHOCTH MOEKybL. Crio-
co0 MepeKpbIBaHMS AJNEKTPOHHBIX OpOUTanel U KiaccuUKalKs KOBAJICHTHBIX CBS-
3eil Mo ATOMY MPU3HAKY: G- U T-CBsI3U. KpaTHOCTh KOBAJIGHTHBIX CBSI3EH U Kiiaccu(pu-
KalMs UX MO0 3TOMY MPU3HAKY: OJUHAPHBIE, TBOWHBIC, TPOWHBIE, OJYTOPHBIE. THIIbI
KPUCTAIIMYECKUX PELIETOK y BEIIECTB C 3THUM TUIIOM CBSI3U: ATOMHBIE U MOJIEKYJISP-
Hble. DU3HUECKUE CBOKMCTBA BEIIECTB C ITUMU KPUCTAIUNIMYECKUMHU PELIETKAMU.

HNonnas xumudeckasi cBsi3b. KpaiiHuil ciiy4aii KOBaJ€HTHOM MOJIAPHOU CBSI3H.
Mexanu3m o00pa3oBaHus MOHHON CBsi3U. OHHBIE KpUCTaINIMYECKUE PEHIETKH U
CBOWCTBA BEIIECTB C TAKUMU KPHUCTAJUIAMU.

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

Bogopoanasi xumudeckasi cBsizb. MexaHusm o0pa3oBaHMs Takou cBs3u. Ee
KJIaccu(puKanusa: MEXKMOJIEKYJISIpHas U BHYTPUMOJIEKYJISIPHAST BOJIOPOJHBIE CBSI3H.
MonekynspHble KPUCTALUIMYECKUE PELIETKU Ui 3TOr0 TUIAa CBsI3U. Du3nueckue
CBOWCTBA BEILIECTB C BOJOPOIHOM CBA3bIO. bruonornueckas posiab BOLOPOIHBIX CBSA3EH
B OpraHu3aIii CTPYKTyp OMOTIOJIMMEPOB.

Ennnas npupoia XMUMHAYECKHUX CB3€W: HAUTMYUE PA3JIMUHBIX TUIIOB CBS3€M B O1-
HOM BELIECTBE, IIEPEX0/ OJHOTO TUIIA CBS3U B IPYTrOM U T.II.

Kommiexkcoo0pa3zoBanue. [loHATHE O KOMIUIEKCHBIX coequHEeHMsX. Koopauna-
IIUOHHOE YHUCJIO KOMIUIEKCOOOpa3oBartesia. BHyTpeHHss1 U BHEIIHA chepa KOMILIEK-
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 yriiepojaa (ainmas, rpa-
¢but, kKapOouH, GyIIepeH, B3aMMOCB3b THOpUN3aUKA OpOUTaiell y aTOMOB yIiiepoa
C IPOCTPAHCTBEHHBIM CTPOCHUEM AJUIOTPOIHBIX MOJIU(DUKALINI); CEJeH U TEJUTYp Lie-
IIO4YE€YHOTo cTpoeHus. IloimMepsl — CIIOKHBIE BEIIECTBA C ATOMHOM KpUCTaLIAYe-
CKOM pENIeTKOM: KBapll, KPeMHE3eM (JIMOKCHUJIHbIE COEJIMHEHMS] KPEMHUS), KOPYH]
(OKCHA aNtOMUHUA) U AIFOMOCHIIMKATHI (TIOJIEBbIE IIMNAThI, CI01a, KaoJauH). MuHepa-
76l U ropHbIe Topoabl. Cepa mactTudeckas. MuHepaabHOE BOJIOKHO — acOecT. 3Ha-
YeHUE HEOPraHMYECKUX MPUPOJHBIX MOJUMEPOB B (POPMUPOBAHUU OJIHOM M3 T'€OJIO-
THYECKUX 000JI0YeK 3eMITi — JIUTOC(hEpHI.

Oprannveckue nojumepbl. CrocoObl WX MOJTYYEHHUS: PEAKIMH MOIUMEPHU3a-
WU U peaklNK MOIUKOHAeHCAUUU. CTPYKTYphl IOJIMMEPOB: JIMHEWHBIE, PA3BETBIICH-
HbIE€ U MPOCTpPAHCTBEHHbIE. CTPYKTYpPUPOBAHHUE MOJIMMEPOB: BYJKAHU3aLU Kaydy-
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KOB, nyOJieHne 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 opo. [TpoBepka macTmMacc Ha JEKTPUUYECKYIO MIPOBOIUMOCTb, TOPIO-
YEeCTh, OTHOIICHUE K PACTBOPAM KHUCJIOT, IIET0YEH U OKUCTUTEICH.

Jlucnepcuwvie cucmemol

IonsiTne 0 nucnepcHbIX cucremax. Knaccudukanus AUCHEPCHBIX CHCTEM B
3aBUCUMOCTH OT arperaTHOro COCTOSIHUSL JUCIIEPCHOHHOM Cpellbl U AUCHEPCHOM (a-
3bl, a TAKXKE MO pa3Mepy UX dacTull. ['pydoaucnepcHble CUCTEMBI: IMYIbCUHU U CYyC-
neH3uu. TOHKOAUCTIEPCHBIE CUCTEMBI: KOJIOUJIHBIE (307U M TeIN) U UCTUHHBIE (MO-
JIEKYJISIpHBIC, MOJICKYJISIPHO-UOHHBIE HOHHBIC). Dddexr Tunmans. Koarymsuus B
KOJUIOUJHBIX pacTBopax. CHHEPE3NC B ressx.

3HaveHNe QUCHEPCHBIX CHCTEM B KMBOM M HEKMBOW NMPHUPOJE U NMPaKTH4e-
CKOM JKM3HH 4YeJI0BeKAa. DMYJIbCUU U CYCIIEH3UU B CTPOUTEIBCTBE, MUIIEBON U Me-
JULAHCKOMN MPOMBINUIEHHOCTH, KOCMETUKE. brosiornueckne, MEAUIIMHCKNAE U TEXHO-
JIOTUYECKHUE 30JIM. 3HAUYCHUE TEJIEW B OPTaHU3ALNY KUBOM MAaTEpUH. bHOIOrHYECKHe,
MULIEBbIE, MEAUIIMHCKUE, KOocMeTHUeckue renu. CuHepe3uc Kak (hakTop, onpeness-
IOIIUI CPOK TOJHOCTU MPOJYKIMHM HAa OCHOBE reseil. CBepThiBaHHWE KPOBU KakK OUO-
JIOTUYECKUN CUHEPE3UC, €0 3HAUYCHUE.

Hemoncmpauuu

Byl qucniepCcHpIX CUCTEM U UX XapaKTEPHBIE TPU3HAKH.

[IpoxokneHue myda cBeTa uyepe3 KOJUIOUIHBIE M UCTHHHBIC PacTBOPHI (3P heKT
Tunpans).

Jlabopamopnuwiii onvim

[TomyueHue 3MyabCUHM PACTUTEIBLHOTO Macia 1 OeH30J1a.

[Tomy4yenue 30151 kpaxmana. [lomydenue 30551 cepbl U3 TUOCYIb(aTa HATPUS.

Xumuueckue peaxyuu

Knaccupukauusa XuMHYECKHUX peakUuil B OPraHMYecKOl M HeopraHu4e-
ckoii xumuu. [lonarue o xumudeckoi peaknuu. Peakiuu, uaynme 6e3 u3MeHEHUs
KaueCTBEHHOI0 COCTaBa BEIIECTB: aJJIOTPONMU3alUs W H3oMmepu3auusd. Peakiuw,
UIYIME C U3BMEHEHUEM COCTaBa BEIIECTB: MO YUCIY M XapaKTEpy pearupyrolux U
00pa3yroluxcsi BeWECTB (pa3noxKeHus, COCIMHEHUs, 3aMEIIeHHs, 0OMEeHa); MO0 U3-
MEHEHHIO CTENEeHEeW OKHUCIIEHUS DSJEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE U
HEOKUCITUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIMKN); N0 TemioBoMy 3PdeKTy (3K30- U
SHAOTEPMUYECKHUE); 10 (aze (rOMO- U FeTEpPOreHHbIE); M0 HANpaBiIeHUIO (0OpaTUMBbIe
¥ HeoOpaTHMBbIE); MO MCIOJIb30BAaHUIO KaTaln3aTopa (KaTaJIUTUYECKHEe U HeKaTaju-
TUYECKHE); [0 MEXAHU3MY (paJUKaJIbHbIE, MOJIEKYJISIPHBIE U HOHHBIE).
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BeposiTHOCTH NPOTEKAHUA XUMHYECKHX peakuuil. BHyTpeHHss dHeprus, dH-
tanpnus. TemnoBoil a3 PexT xuMuyeckux peakiuil. TepMoXuMuyeckue ypaBHEHUS.
CranpmapTHas SHTaIbNMS peakiuuid u oOpazoBanus BemiecTB. 3akoH [.M.I'ecca u ero
CIEACTBUSA. DHTPOIIHS.

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

@akTOophl, BIMUSIOIINE HA CKOPOCTh XMMHUYECKON peakuuu. [Ipupona pearupy-
fomux BemnecTB. Temmepatypa (3akon Bant—I odda). Konnenrparnus. Karanuzaro-
pBI U KaTajau3: TOMO- U F€TEPOTCHHbIN, UX MeXaHU3Mbl. DePMEHTHI, UX CPAaBHEHUE C
HEOPraHMYECKUMH KaTalln3aTOpaMu. 3aBUCUMOCTb CKOPOCTU PEAKIMH OT MOBEPXHO-
CTH CONTPUKOCHOBEHUS PEArupyIOIINX BEIIECTB.

Oo0paTumMoCcTh XUMHYECKHX peakuuii. XuMudeckoe papHoBecue. [lonstue o
XUMHUYECKOM paBHOBECHH. PaBHOBECHBIE KOHIEHTpalUUH. J[MHAMUYHOCTH XHMUYE-
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.

[TonydeHnue Kuciopoja U3 NepoKcuaa BOAOPOAA U BOJBL, JErUApATAIUs STAaHO-
na. Illenouka npespanieaunii P — P2,0Os — H3POgs; cBOWMCTBAa YKCYCHOM KHCIIOTHI; pe-
aKIny,

uaymue ¢ o0pa3oBaHUEM OCaJKa, ra3a U BOJbI; CBOMCTBA METANIOB, OKHUCIICHHUE
anbAeruaa B KUCIOTY U CIUPTA B albJeTU.

Peakuuu ropeHus; peakiuuu dHAOTEPMHUUECKHE HA MPUMEPE PEaKIMKU pa3ioxke-
HUA (3TaHONA, KaJMHHON CETUTpbl, OMXpoMaTa aMMOHHMS) U SK30TEPMHYECKHE Ha
npuMepe peakiuil coenuHeHus (obeciBeunBaHue OpPOMHOM BOJBI U pacTBOpa mep-
MaHTaHaTa Kajusi ’TUJICHOM, TallleHue U3BECTH U JIp.).

B3aumogencTBre IMHKA ¢ pacTBOPaMHU COJIIHOM M CEPHOW KUCIIOT MPU PA3HBIX
TeMIrepaTypax, pa3HbIX KOHIICHTPAIUSAX COJISTHOM KHCIOTHI; Pa3JIOAKEHUE MEPOKCUIA
KHUCJI0poAa moMouisto okcuna maprasina (IV), katanasel celporo msica U ChIporo kKap-
todens. BzaumoelicTBre IMHKA PA3IMYHON TOBEPXHOCTH (TIOPOIIIKA, MBLIH, TPAHYJI)
C KHCJIOTOM.

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

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

Jlabopamopnuvie onvimol

Peakuuu, nayuime ¢ oOpa3zoBaHMEM OCaJKa, ra3a Wid BOJIbI J1JISI OPTaHUYECKUX U
HEOPraHWYECKUX KUCIOT.

Pacmeopwi

ITonsitue 0 pacTtBopax. PU3MKO-XUMUYECKas MIPUPOJA PACTBOPEHUS U PACTBO-
poB. B3anmopaencTBue pacTBOPUTENSI U PACTBOPEHHOrO BEIIECTBA. PacTBOPUMOCTH
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BenecTB. CrocoObl BhIPaKEHUSI KOHLIEHTPALMK PAaCTBOPOB: MAaccoBasi J0JsI pacTBO-
PEHHOI0 BeulecTBa (IIPOLEHTHAs ), MOJIIpHasl.

Teopusi JIEKTPOJUTHYCCKON AUCCOUMANMUA. MexXaHW3M AUCCOMALMUA BeE-
IIECTB C PA3JIMYHBIMU TUIIAMU XUMHUYECKUX CBsA3€i. BKi1ag pyCCKUX y4EHBIX B Pa3BU-
TUE TPEJACTaBICHUNA 00 ANEKTPOJUTHYECKON auccounanuu. OCHOBHBIE IOJIOKEHHUS
TEOPHUH JIEKTPOIUTUYECKON aucconnanuy. CTeneHpb 3JIEKTPOJIUTHYECKON TUCCOLU-
aru 1 GakTopbl €€ 3aBUCUMOCTH. CHIIBHBIE U CPETHUE AIIEKTPOJUTHI. Jucconnanus
BOZbl. BogopoiHblil nokaszartens. Cpea BOJHBIX pacTBOPOB 3JIEKTPOJIUTOB. Peakuuu
0OMEHa B BOJIHBIX PACTBOPAX AIEKTPOIUTOB.

I'maposn3 kak oOMeHHbIi mpouecc. HeoOpaTumblid rTuApOnan3 OpraHuYecKux U
HEOPTaHWYECKUX COCAMHEHUN U €ro 3HAa4eHUE B NPAKTHUYECKOMN NESITENBHOCTH YEIIO-
Beka. O0parumblid ruponus coneil. CrynenyaTsid rugpoaus. [lpaktuueckoe npume-
HEHUE TUApOJH3a. ['MApoan3 opraHudyecKux BenlecTB (OENKOB, KUPOB, YIIEBOAOB,
NOJIMHYKJIEOTH10B, AT®D) 1 ero 6mosornueckoe U npakTuyeckoe 3HaueHue. OMpLie-
Hue XupoB. Peakuust srepuduxanum.

Jlemoncmpavyuu

CpaBHEHHE 2IEKTPONPOBOAHOCTH PACTBOPOB AIEKTPOJIUTOB.

CMelieHre paBHOBECHS TUCCOLMALIUN CIIA0BIX KUCIOT.

WNHaukaTopsl 1 N3MEHEHUE UX OKPACKU B Pa3HBIX Cpelax.

CepHOKHCIIBIN 1 (hepMEHTATUBHBIN THAPOIIN3 YTIIEBOIOB.

['upponus kapOOHATOB, CyJIb()ATOB U CHIIMKATOB LIEJIOYHBIX METAJIJIOB; HUTPAT-
OB CBHMHIIA WJIM IIUHKA, XJIOPUIA AMMOHMUS.

Jlabopamopnutii onvim

XapakTep AMCCOLMALMN PA3JINYHBIX THIPOKCHIIOB.

Ilpakmuueckoe 3anamue

[IpuroToBneHue pacTBOPOB PA3IUYHBIX BUJIOB KOHLIEHTPALIUH.

OxucaumenbHo-60CCMaHOBUMENbHbBLE peaxkyuu.
9ﬂ€Kmp0XMMM’{€CKM€ npoyeccol

OxucanTeIbHO-BOCCTAHOBUTEIbHbIe peaknuu. CreneHb okucieHus. Boc-
CTAHOBHUTENH OKHCIUTENIU. OKUCIEHUE U BOCCTaHOBJIEHUE. BaxkHeHne OKUCIUTEIN
Y BOCCTAHOBUTENH. BOCCTaHOBUTEBbHBIE CBOMCTBA METAIJIOB — IPOCTHIX BELIECTB.
OkucnauTenbHble BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAJLUIOB — IMPOCTHIX BEIIECTB.
BoccranoButensHbIE CBOMCTBA BEIIECTB, 00PA30BAHHBIX IJIEMEHTAMH B HU3IIEH (OT-
pUIIATEIBHOM) cTeneHn okucieHuss. OKUCIUTENbHBIE CBOMCTBA BEIIECTB, 00pa30BaH-
HBIX 2JIEMEHTaAMU B BBICIICH (TTOJI0KUTEIBHOM) CTENEHN OKUCIICHUS. OKUCITUTENbHBIC
1 BOCCTAaHOBHUTEJIbHBIE CBOMCTBA BEIIECTB, 0OPA30BAHHBIX AJIEMEHTAMH B MPOMEXKY-
TOYHBIX CTETEHAX OKUCIICHUS.

Knaccupukanuss OKHUCIMTEIbHO-BOCCTAHOBUTEIbLHBIX peakumid. Peakiuu
MEXXaTOMHOTO M MEXMOJIEKYJISIPHOTO OKHUCICHUA-BOCCTAHOBJIEHMS. Peakuun BHYT-
PUMOJIEKYJIIPHOTO  OKHCJICHHUSI-BOCCTAHOBJICHHMS.  Peakuym  caMOOKHUCIIEHUS-
CaMOBOCCTAHOBJICHUST (JIUCTIPONIOPIIMOHUPOBAHUsS). MeToAbl COCTaBICHUS YypaBHe-
HUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil. MeToa 3JeKTpOHHOro OanaHca.
BnusiHue cpenpl Ha MPOTEKAHUE OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIX MPOLIECCOB.
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XuMuYecKue HCTOYHUKH TOKA. DJIEKTPOIHbIC MOTEHIHANBL. Psii cTaHAapTHBIX
AJNEKTPOJHBIX MOTEHIUATIOB (DJIEKTPOXUMUYECKUM psJl HANPSHKEHUH METallioB).
["anibBaHMYECKHE 3JIEMEHTHI U MPUHLHUIIBI UX pa0boThl. CocTaBlieHUE TallbBAHUYECKUX
anemMeHToB. OOpa3oBaHUe TalbBAHUUECKHUX IMap MPU XMMHUYECKUX mporeccax. ['anb-
BaHUYECKHE DJIEMEHTHI, MPUMEHIEMbIC B KU3HU: CBUHIIOBAsI aKKyMyJATOpHas OaTa-
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 DJIEKTPOJAMH. DJIEKTPOIU3 BOJIHBIX
pPacTBOpPOB C PaCTBOPUMBIMU 3JeKTpoAaMu. [IpakTuueckoe MpUMEHEHUE IIEKTPOJIU-
3a.

Hemoncmpayuu

BoccTranoBienue quxpomara Kaius [IUHKOM.

Boccranosnenue okcuma meau (11) yriaem u Bogopoiom.

BoccranoBienue quxpomara Kaius 3TUIOBBIM CIIUPTOM.

OKucauTEIbHBIE CBOMCTBA @30THOM KHUCIIOTHI.

OkucnauTenpHbIE CBOMCTBA IUXPOMATa KaJusl.

["asibBaHMYECKHUE DIIEMEHTHI U OaTapenKH.

Dnexktposiu3 pactBopa xjopuaa meau (1I).

Jlabopamopnwie onvimuol

B3anmoneiicTBre METAIUIOB C HEMETAUIAMH, 4 TAKXKE C pacCTBOPAMM COJIEU H
pacTBOpaMu KUACJIOT. B3auMo1eiicTBHE CEpHOM U A30THOM KUCIIOT C MEJIBIO.

Knaccugurayusa sewgecms. Ilpocmoie ewgecmea

Kanaccupukanusi HeopranmyecKux BeecTs. [IpocTeie u cllokKHBIE BELIECTBA.
Oxcunpl, ux knaccupukanus. ['uapokcupl (OCHOBaHUS, KUCIOPOACOAEPKAIINE KUC-
70Thl, amdoTrepHble TUApoKcubl). Kucnotsl, ux kinaccuduxaus. OCHOBaHUS, UX
knaccudukanus. Conu cpegHue, KUCIble, OCHOOBHBIE U KOMILJIEKCHBIE.

Metasubl. [lonoxeHne MeTanaoB B MEPUOIUYECKON CUCTEME U OCOOEHHOCTH
CTpOEHHUs UX aToOMOB. IIpocThie BelecTBa — METAIUIbl: CTPOEHUE KPUCTAILIOB U Me-
TaJuIMuecKasi XuMuueckasi cBsizb. O0mme pru3nvIecKkue CBOMCTBA METAJIJIOB U UX BOC-
CTAHOBHUTEJIbHBIE CBOMCTBA: B3aMMOJICHCTBUE C HEMETANIAMU (KHUCIOPOJIOM, Tajiore-
HaMH, CEpOM, a30TOM, BOJAOPOIOM), BOJIOH, KHUCIIOTaAMH, PACTBOPAMHU COJICH, OpraHHu-
YECKUMHM BEIlleCTBAMM (CIIUPTaMU, rajoreHajikaHaMu, (PeHOJIOM, KUCIOTaMM), LIENO0-
yaMu. OKCUIbI ¥ TUAPOKCUABI METAIUIOB. 3aBUCUMOCTDh CBOWCTB 3TUX COCIMHEHUN OT
CTEIIEHEW OKHMCIIEHHsI METAJUIOB. 3HAUEHUE METAJLUIOB B NIPUPOJE WU KU3HHU OpPraHU3-
MOB.

Koppo3usa meramnos. [lonstue koppo3un. XuMudeckas KOppo3us. IJIEKTPO-
xumudeckas kopposusi. CriocoObl 3a1IUThl METAJUIOB OT KOPPO3HUH.

OO0mue cnoco0bI NMOJIy4eHHsI MeTAJI0B. MeTaiiel B ipupojie. Metaimyprus
U €€ BUJbI: TUPO-, THIPO- U BJIEKTPOMETAILTYPrus. IIEKTPOJIN3 PACIIABOB U PACTBO-
POB COCAMHEHNN METAJUIOB U €T0 NPAKTUYECKOE 3HAUYCHHUE.

Hememannwt. Ilonoxenne nemeramioB B [lepuonuyeckoii cucreme, 0COOEHHO-
CTH CTPOEHUS UX aTOMOB. DJIEKTPOOTPULATEIBHOCTb.
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bnaropognbie raszpl. DJIEKTPOHHOE CTPOCHHE AaTOMOB OJIArOPOJHBIX Ta30B U
OCOOEHHOCTH MX XUMUYECKUX U PU3UYECKUX CBOMCTB.

Hewmetamibl — mpocTsie BemecTBa. X aTOMHOE U MOJIEKYJISIPHOE CTPOCHUE UX.
Annorponus. XUMHUYECKHE CBOMCTBA HEMETAIIIOB. OKHUCIUTENIbHBIE CBOWCTBA: B3au-
MOJEHCTBHE U METANIAMH, BOJAOPOJAOM, MEHEE JJIEKTPOOTPULIATEIIbHBIMU HEMETaJ-
JJaMH, HEKOTOPBIMH CJIOKHBIMU BEILIECTBAMU. BOCCTaHOBUTENIbHBIE CBOKCTBA HEME-
TaJUIOB B pEaKIUsAX ¢ PTOPOM, KUCIOPOJOM, CIOKHBIMHU BEHIECTBAMU — OKHCIIUTE-
JsiMH (a30THOM M CEPHOM KUCTOTaMU JIp. ).

Hemoncmpayuu

Komnekmnusa «Knaccudukamnusi HEOPraHWYECKUX BEIIECTB» M 00pa3Ibl TPE.-
CTaBUTEJIEU KIIACCOB.

Komneknusa «Knaccudukanuss opraHU4eCKUX BEIIECTB» W 00paslbl MpeacTa-
BUTEJIEN KIIACCOB.

Mojenu KpUCTAIUIMYECKUX PELIETOK METAJIOB.

Komnekius MeTamioB ¢ pa3HbIMU (PU3MYECKUMU CBOMCTBAMH.

B3aumopenicTBrue nuTHsl, HaTpUsl, MarHus U JKeJe3a ¢ KACIOPOAOM; IIEJIOYHbIX
METaJUIOB C BOJIOHM, CIUpTaMH, (PEHOJIOM; IIMHKA C pacTBOpPaMU COJITHOW U CEPHOM
KHUCJIOT; HATPHUs C CEPOM; AIFOMUHUS C MOJ0M; JKeJe3a ¢ paCTBOPOM METHOIO KYIIO-
poca; aJIFOMUHHS PACTBOPOM €IIKOro Hatpa. Okcuabl U TUAPOKCUabl Xxpoma. Koppo-
3WsI METAJJIOB B 3aBUCUMOCTH OT YCJIOBH. 3aluTa METalIOB OT KOPPO3UHU: 00pas-
bl «HEP)KABEEK», 3aIUTHBIX MOKPbITHM. Komiekuus pya. DIEKTpoiIn3 pacTBOPOB
cojieil. MoJien KpUCTaJUIMYEeCKUX PEIIeTOK Hoja, aiMasa, rpadura. AJUIOTpONHUs
docdopa, cepbl, kucnopoaa. B3anmozaeiicTBUE BOJIOpOA C KUCIOPOJIOM; CYPbMBI C
XJIOPOM; HaTpHsl ¢ MOJOM; XJIOpa ¢ pacTBOPOM OpoMHAa KaJlus; XJJOPHOM U CEpOBO-
JIOPOJIHOM BOJIbI; 0OECIIBEYMBaHUE OPOMHOM BOJIbI ATHJICHOM WJIH alleTUICHOM.

Jlabopamopnuvie onvimol

O3znakomiieHHE C oOpasliaMH TMPEICTAaBUTENIEH KIIAaCCOB HEOPraHUYECKHX Be-
mecTB. O3HaKOMJIEHHE C 00pas3llaMu MpEeJCTaBUTENIEH KJIACCOB OPraHUYECKUX Be-
mectB. [lonmyuenue kuciopona u ero coucrsa. [lonydenue Bogoposa U €ro CBOW-
cTBa. B3auMogencTBre METa/IOB ¢ pacTBOpaMH KHUCIIOT U cojier. B3anmopencrsue
[MHKA WUJIU aJTIOMUHUS C PACTBOPAMH KUCIIOT U IIEJIOYEH.

OcHogHbie KNaccol HeOP2AHUYECKUX U OP2AHUYECKUX COeOUHEHUL

BoxopoaHnblie coefuHeHUs HeMeTAJLIOB. [lonydyeHne ammuaka u XJIopoBoJ0-
poaa CUMHTE30M KOCBEHHO. Pusnyeckue cBorcTBa. OTHOIIEHUE K BOJIE: KUCIOTHO-
OCHOBHBIE CBOMCTBA.

Oxcuabl 1 aHTHAPUIBLI KApOOHOBBIX KNEJ0T. HeconeoOpasyroiiue u cosieoo-
pasyromue okcubl. KHCIIOTHBIE OKCHIBI, UX CBOMCTBA. OCHOOBHBIE OKCUBI, UX
cBolicTBa. AM(]OTepHbIE OKCHUJIBI, UX CBONCTBA. 3aBUCUMOCTb CBOMCTB OKCHUJIOB M€-
TaJIJIOB OT CTETNIEHU OKUCIICHUS. AHTUAPUJIBI KApOOHOBBIX KUCIIOT KaK aHAJIOTH KHUC-
JIOTHBIX OKCUOB.

Kucaorsl oprannvyeckue 1 Heopranudeckue. KuciaoTel B CBETE TEOPUH DIICK-
TPOJUTUYECKOU TUCCOManu. KUCI0ThI B CBETE MPOTONUTUYECKOU Teopun. Kitac-
cuuKaIms OpraHUIECKUX M HEOPTaHUIeCKuX KUCIOT. OO1Ire CBONCTBA KUCIIOT:
B3aMMO/ICHCTBUE OPTaHUYECKUX U HEOPTaHUYECKUX KUCIIOT C METajlllaMHi, OCHOOB-
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HBIMH U aM(OTEPHBIMU OKCUIAMH U THAPOKCUAAMHU, COTSIMHU, 0Opa30BaHUE CIOKHBIX
3¢upoB. OCOOEHHOCTH CBOMCTB KOHIIEHTPUPOBAHHON CEPHON M a30THOM KUCIIOT.

OcHoBaHUsI OpraHuvecKue M Heopranudeckue. OCHOBaHUS B CBETE TEOPUU
ANEKTPOIUTHYECKON qucconuann. OCHOBAaHHUS B CBETE MPOTOJIUTHUYECKON TEOPUH.
Knaccudukanus opraHM4ecKkux U HEOPraHMYECKUX OCHOBAaHUN. XUMHUUYECKUE CBOM-
CTBa IIIEJIOYEH U HEPACTBOPUMBIX OCHOBaHMM. CBOICTBAa OECKUCIOPOIHBIX OCHOBA-
HUI: aMMHUaKa U aMUHOB. B3anMHoO€E BIUsSHHE aTOMOB B MOJIEKYJIE aHUJIMHA.

AMQoTepHbIe OpraHuvecKue U HeOpraHuveckue coeqMHeHus1. AMQpoTepHbIe
OCHOBAHMSI CBETE MPOTOJIUTUYECKON TeOprur. AM(POTEPHOCTh OKCUIOB U THAPOKCH-
JIOB IIEPEXOIHBIX METAJUIOB: B3aUMOACHUCTBHE C KUCIOTAMU U IIET0YaMH.

Couau. Kiaccudukanus u Xumudeckrue cBorcTBa coseir. OcoOeHHOCTH
CBOWCTB COJIEW OPTAHUYECKUX U HEOPTAHUYECKHUX KUCIIOT.

I'eHeTnyeckasi CBA3b MEXKAY KJIACCAMU OPraHMYECKUX U HEOPraHUYeCKHUX
COCIMHEHMH.

[ToHsATHE O TEHETUYECKOM CBSA3M U T€HETUYECKUX PsIIax B HEOPraHUYECKON U
opraHuyeckoil xumuu. I'eHeTnueckue psizibl MeTauia (Ha puMepe KajbLus U JKeJe-
3a), HeMeTaJuia (Cepbl KPEMHUS ), IEPEXOJHOIO IeMeHTa (LIMHKa). [ 'eHeTnueckue psi-
IIbl 1 TEHETUYECKAs CBA3b B OPraHUYECKON XUMHH. EMMHCTBO MUpa BEILIECTB.

Jemoncmpavyuu

Konnekuny KMCIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX OKCUAOB, AEMOHCTPALIUs UX
CBOKCTB. B3auMoeicTBUE KOHIEHTPUPOBAHHBIX a30THOU U CEPHOU KUCJIOT, a TAKKE
pa30aBIEHHOMN a30THOM KUCJIOTHI ¢ MeNbI0. Peakiius «cepeOpsiHOTo 3epKaiay I
MypaBbHHOM KHCIIOTHL. B3aumMonencTere pacTBopa ruApOKCUIA HATPUS C KUCIOTHBI-
Mu okcugamu (okcuaom ocedopa (V)), ambpoTepHbIMU THAPOKCHIAMU (THIPOKCH-
JIOM IIMHKa). B3aumMopeiicTBre aMmMuaka ¢ XJIOpOBOJAOPOAOM U BOJAOW. AHAIIOTUYHO
IUISl METWJI- aMUHA.

B3aumoencTBre aMUHOKHUCIIOT ¢ KUCIIOTaMU U LIEJI0YaMHU

Jlabopamopnvie onvimuol

YcrpaHneHre BpEMEHHOM U IMOCTOSIHHOM )KECTKOCTH.

Xumus snemenmos

S-Dnemenmol

Boaopoa. JIBOWCTBEHHOE IMOJIOKEHUE BOAOPOJA B TMEPUOAUYECKON CHUCTEME.
N3otonsl Bogopoaa. Tsoxenas Boga. OKHUCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOM-
CTBa BOJIOPOJIA, €r0 MOJYUYEHUE U IPUMEHEHHE. PO BOIOPOIa B dKUBOU U HEKUBOU
npupone. Bona. Ponb Bosbl Kak cpeooOpa3yroniero BelecTBa KISTKU. DKOJIoruye-
CKHE aCIEKThl BOJIONOJIb30BAHMUS.

JduemenThbl [A-rpynnsbl. [lenounsie metamibsl. OO0mIas xapakTepUCTHKA IIe-
JIOYHBIX METAJUIOB HA OCHOBAHUU IOJIOkKEHUS B [leprnonndeckoil cucrteMe 3JIEMEHTOB
JH.M.MengeneeBa u crpoenust aromoB. [lomyuenue, Qusnyeckue U XUMHUYECKHE
CBOMCTBA LIEJTOYHBIX META/UIOB. KaTHOHBI MIETOYHBIX METAUIOB KaK BaKHEWIIAs XH-
Mu4eckasi (hopMa uX CyIIeCTBOBAHMUS, PETYJISTHBHAS POJIb KATUOHOB KAl M HATPHSI
B JKMBOU KJeTKe. [[pupoaHbie coequHEHUs HATPUS U KaJlvsl, UX 3HAUYCHUE.

JuemeHThI IIA-rpynnbl. O0mas xapakTeprucTUKa IeJI0YHO3EMENIbHBIX MeTal-
JIOB M MarHvs Ha OCHOBAaHMM MOJOXEeHUS B llepuonnueckoil cucteme 3JIEMEHTOB
J.M.MengeneeBa ctpoenusi aromoB. Kanbuui, ero nosnydenue, Gpu3nieckue U XuMu-
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YECKHE CBOMCTBA. BakHeWIIMe COCIMHEHUs KalbLUs, UX 3HAYCHUE U NPUMCHECHMUE.
Kanpumii B npuposie, ero 0uosioruyeckas pob.
p-Onemenmeol

AJIIOMMHMH. XapaKTEpUCTHKA ATFOMUAHMS HA OCHOBAHUM MOJIOKeHUA B [lepno-
nudeckoit cucteme aneMeHToB JI.M.MenneneeBa u ctpoenus atoma. [lonyuenue, gu-
3UYECKUE XMMHUYECKUE CBOMCTBA ATIOMUHHSA. BakHeWINe COCIUHEHUS ATOMUHUS,
UX CBOMCTBA, 3HAYEHUE U NTpUMEHEHUE. [[pupoIHbIE COEAMHEHNS AITFOMUHUSL.

Yraepoa u kpemuuii. OO111ast XapaKTEepUCTUKA HA OCHOBAHUM UX IMOJIOKCHUS B
ITepnoanueckoit cucreme JI.M1.MenneneeBa u crpoenust aroma. [IpocTeie BemecTna,
oOpa3oBaHHbIE ATUMU 3JieMEeHTaMHU. OKCUIbl U THUAPOKCUIBI YIIIEpOJa U KPEMHHS.
Bakueiilye co yroabHOM U KpeMHHEBOUW KUCHOT. CHIIMKATHASI IPOMBIIIJIEHHOCTb.

I'anorennl. OO01Ias XxapakTepUCTHUKA TaJJOTEHOB HA OCHOBAHUH MX MOJIOXKECHHS B
Ilepnonuueckoi cucreme snemeHnToB J.M.MenneneeBa n ctpoenust atomos. ["anore-
Hbl — IIPOCTHIE BEIIECTBA: CTPOCHHUE MOJIEKYJI, XUMUYECKHUE CBOICTBA, ITOIYYEHUE U
MpUMEHECHUE. BakKHEHIINEe COCNUHEHHS TAJIOT€HOB, UX CBOMCTBA, 3HAYCHUE U MPHU-
MeHeHue. ["amorensl B mpupoje. buosornyeckas posib rajJoreHoB.

Xaabkorenbl. O0mas XapakTepUCTUKA XaJIbKOTEHOB Ha OCHOBAaHWUU MX TOJIO-
xenus B [lepuoanueckoit cucreme anementoB [[.M.MeHeneeBa u CTpoeHHsI aTOMOB.
XanpKoreHsl — MpocTeie BeniecTBa. Aytotponus. CTpoeHHe MOJIEKYJT aJUIOTPOITHBIX
MoauuKauii ux cpoiicta. IloydeHne u npuMeHEeHHe KUCIOPOaa U cepbl. XalbKo-
TeHbl B IPUPOJIE, UX OUOJIOTHYECKask POJIb.

JuieMmeHThbl VA-rpynnbl. OO1as XxapakTepUCTUKA 3JIEMEHTOB 3TOW IPYIIIbI HA
OCHOBaHMHU UX nosioxkeHus B [lepunonnueckoit cucreme anementos [[.M1.MenneneeBa
U cTtpoeHuss atoMoB. CTpoeHHE MOJIEKYJbl a30Ta W AJJIOTPOMHBIX MOAUQPUKAIIANA
dbochopa, ux Pusznueckne XUMUUYECKHE CBOMCTBA. BomopoaHble coeauHEHHUs dJie-
MeHTOB VA-rpynnel. Okcuabl a3ota ¢pocdopa, COOTBETCTBYIOIINUE UM KHUCIOThI. Co-
71 3TUX KucnoT. CBOMCTBA KUCIOPOJHBIX COEAMHEHUN a3oTa u Pocdopa, UX 3HaUe-
HUE U IpuMeHeHue. A30T u Gpocop B IpUPOE, X OMOJIOTUYECKAS POJIb.

uemeHThl IVA-rpynnbl. O01as xapakTepucTHKa 3JIEMEHTOB ATOM TPYIIIBI HA
OCHOBaHMHU UX ToJoxeHus B [lepuonnueckon cucreme snementoB [[.M.Menneneena
U CTPOEHUSI aTOMOB. YTJIepoJ U ero ayorponus. CBONCTBA alNIOTPONHBIX MOAU(H-
KalMil yriaepoaa, uX 3Ha4yeHUe W npuMeHeHue. OKCUAbl U TUAPOKCHUBI yIiepoaa U
KPEMHHUSI, UX XUMUYecKue cBoiicTBa. CoJd yroJbHON U KPEMHUEBBIX KUCIIOT, UX 3HA-
yeHue u npumeHenue. [Ipupoaoobdpasyromas posib yriaepoja ajs KUBOM U KpeMHHUS
IUI1 HE)KUBOU IPUPOJIBL.

d-Dnemenmor

Ocob6ennoctu crpoenusi atoMoB d-snementoB (IB-VIIIB-rpynm). Meas, nuHK,
XpOM, JK€JIe30, MapraHell Kak MPOCThle BEIIECTBA, WX (U3NYECKHE U XUMHUUYECKHE
cBoiicTBa. HaxoxaeHue 3TMX METayuloB B MPUPOJE, UX MoydeHue u 3HadeHue. Co-
eIMHeHUs1 d-3JIEeMEHTOB Pa3IUYHBIMU CTENEHSIMHU OKUCICHHs. XapaKTep OKCHUIOB U
TMAPOKCHIOB ATUX JIEMEHTOB B 3aBUCUMOCTH OT CTEIIEHU OKHMCIIEHUS METaJlIa.

Jemoncmpayuu

Komnnekuuu mpocThIX BelIecTB, 0Opa30BaHHBIX AJIEMEHTAMH PA3JIMYHBIX AJICK-
TPOHHBIX CEMENCTB.

Kosnekium MuHEpanoB U TOPHBIX TOPOJ.

[Tomy4yenune ammoTPOMHBIX MOAM(UKAIINN KUCIOPOIa, cepbl, hocdopa.
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XYMMHUYECKHE CBOMCTBA BOJOPOAA, KUCIOPOAA, cephl, pocdopa, rajloreHoB, yr-
nepona. OKcuabl cephl, a30Ta, Yriaepoja, Keje3a, Mapratia, MeJid C pa3IudyHbIMU
CTETIEHSIMU OKHCIICHUS, UX CBOMCTBA. [ MAPOKCHUIBI CEPBI, XpOMA, MAPTaHIIA, KEJIE3a,
MEJIH, ATIOMUHUS U IUHKA, UX MMOJYYEHHE U XUMUYECKHE CBOKCTBA.

Ilpaxkmuueckue 3anamus

[TonydyeHne THAPOKCHAOB AIIOMHUHHS M IIMHKA; WCCIEOOBAHUE HX
CBOMCTB.

Xumus 6 xcusHu obuecmaea

XuMHS U MPOU3BOACTBO. XUMUUYECKAsI TPOMBIIIEHHOCTh U XUMUYECKHUE TEX-
Hojoruu. ChpIpbe 11 XMMHUYECKON NPOMBINUICHHOCTU. Bojga B XMMHWYECKOW mpo-
MBIIIJIEHHOCTU. DHEPTrusl 1 XUMUYECKOTO MPOU3BOIcTBA. HayuHble TPUHIIUIIBI XU-
MHUUYECKOTO MPOU3BOJICTBA. 3alllUTa OKPYKAIOIIECH Cpeibl U OXpaHa TpyAa NMpU XUMHU-
4ecKoM Mpou3BojcTBe. OCHOBHBIE CTAaIUU XUMHUYECKOTO MPOou3BOACTBAa. CpaBHEHUE
MPOM3BOJICTBA AaMMHAKA U METAHOJIA.

XuMHsI B CeJbCKOM XO3siiicTBe. XHMMH3aIlUs CEJILCKOTO XO3JHCTBA M €€
HampayieHUsl. PacTeHus U mouBa, MOYBEHHBIM MOTJIOMIAONIUMN KOMILIEKC. Y 100pe-
HUS ¥ UX Kiaccudukanusa. XuMUUECKUE CPEJICTBa 3alUThl pacTeHuil. OTpunarensb-
HBIE TTOCJIEACTBUS IPUMEHCHHS MEeCTUIIMAOB U 00phOa ¢ HUMH. XUMHU3AIUS KUBOT-
HOBO/ICTBA.

XuMusi M IKOJI0rusi. XMMHUUECKOE 3arpsisHEHHE OKpy:karomiei cpenbl. OxpaHa
ruapocdepsl OT XUMHUIECKOT0 3arpsi3HeHus. OXpaHa MOYBBI OT XMMHUYECKOTO 3arpsi3-
HeHus. OxpaHa atMocepbl OT XUMHYECKOTo 3arpsisHeHus. OxpaHa ¢iiopbl U hayHbI
OT XMMHUYECKOT0 3arpsA3HeHus. BUOTEXHOJIOTUS U TeHHasl UHXEHEPUsI.

XuMHUsI U TOBCEIHEBHAs KM3Hb 4YeJioBeKa. JlomamHsas anteka. Moroiue u
yucTsamme cpeacrsa. CpeactBa 00pbObI ¢ OBITOBBIMA HaceKOMbIMU. CpelcTBa JIMY-
HOM TUTUEHBI U KOCMETUKU. XUMUS U nuia. MapKUpoBKY yIaKOBOK MUIIEBLIX U TH-
TUEHUYECKUX MPOJYKTOB U YMEHUE UX YUTATh. DKOJOTHS KUIMIIA. XUMUS U TeHe-
THKA YeJIOBEKa.

Hemoncmpauuu

Mopenu npou3BOJICTBA CEPHOM KUCIOTHI U aMMHU-
aka. Komekiust ynoOpeHuii v necTUiuIoB.

OO6pa3ipl cpeacTB OBITOBON XMMHUH U JICKAPCTBEHHBIX MPEIapaToB.

Ilpakmuueckue 3anamus

O3HakomIIeHHE ¢ 00pa3IiaMu Cpe/ICTB OBITOBOM XMMHH U JIEKAPCTBEHHBIX TIPe-
MapaToB.

5.2. Temsl pedepaToB (10KI210B), HHANBUAYAJIbHBIX IPOECKTOB
1. buorexHosOTHs U TeHHask HHXeHepus: — TexHojorun X XI Beka.
2. HanoTexHoJIOTHSI KaK MPUOPUTETHOE HAMpPABJICHUE PA3BUTHS HAYKH U MPOU3-
BojacTBa B Poccuiickon denepamnuu.
CoBpemeHHbIE METOIbl 00€33apaKUBAHUS BOJIbI.
AJIOTpPOIHUS METAIIIOB.
Kuznb u gesarensHocTh . Y. Menaeneena.

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

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

N3oTtonsl Bogopoaa.

. Ucnonws3oBanue paaAoaKTUBHBIX U30TOMOB B TEXHUUYECKHUX LETISX.

10 PeHTreHoBcKOE M3ITy4eHHE U €T0 UCTIOIb30BaHUE B TEXHUKE U MEIUIIMHE.

11.T1na3mMa — yeTBEpPTOE COCTOSTHUE BEIIECTRA.

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

13.0xpana okpyxKaromeil cpeapl OT XUMHUYECKOro 3arpsisHeHusa. Kommue-
CTBEHHBIE XapaKTEPUCTUKU 3arpsi3HEHUS OKPY’KAIOIIEH CPEeIbl.

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

15.3amuTa 030HOBOIO 3KpaHa OT XUMHYECKOTO 3arpsi3HCHHUS.

16.I'pyboaucniepcHbIe CHUCTEMBI, WX KiIacCH(UKAIUI W HCIOJb30BaHUE B
po¢heCCUOHATIBHOU JIEITEIIbHOCTH.

17.KocMmeTuueckue reiu.

18.IIpumeHeHune cycrieH3ui U YMYJIbCUI B CTPOUTEIILCTBE.

19.Munepaibl U TOpHBIE TOPOJIbI KAK OCHOBA JIUTOCHEPHI.

20.PactBopsl Bokpyr Hac. THITBI pacTBOPOB.

21.Boja kak peareHT u cpejia Juisi XMMUYECKOro MpoIiiecca.

22.Ku3nb u nestenbHocTh C. AppeHuyca.

23.Bknag 0TeYeCTBEHHBIX YUYEHBIX B Pa3BUTUE TEOPUU DIEKTPOIUTHUECKOU JIHC-
COLIMAINH.

24.Y cTpaHeHue )KECTKOCTH BOJIBI HA MPOMBIIIJICHHBIX TTPEAMPUITHSX.

25.CepHast KUCIOTa — «XJIeO XUMUYECKON MPOMBIIIIIICHHOCTIY.

26.Vcnionp30BaHne MHUHEPAIBHBIX KUCIOT HAa MPEANPHUITHIX Pa3IuIHOTO 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.Peakniuu ropeHus Ha IPOU3BOJICTBE U B OBITY.

32.BupTtyanbHoe MOJEIMPOBAHUE XUMUYECKUX MPOIECCOB.

33.D5eKTPOIU3 PaCTBOPOB IIEKTPOIUTOB.

34.271eKTpOan3 PacIuIaBOB JIEKTPOJIUTOB.

35.[lpakTdeckoe MPUMEHEHHE OJJIEKTposn3a: paduHUPOBAaHWE, TadbBaHOILIA-
CTHKA, TaJbBAHOCTETHS.

36.Mcropust nojiydeHus ¥ MPOU3BOICTBA aTIOMUHHSL.

37.2NeKTPOTUTHYECKOE MOTyUYEHUE U paUHUPOBAHUE MEIH.

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

39.Poib MeTajuioB B MCTOPUM 4YeJIOBEYECKOW HMBUIM3aMu. McTopus oreue-
CTBEHHOW uepHOM MeTaurypruu. COBpEeMEHHOE METaJLTyprHYecKoe IMpOu3-
BOJICTBO.

40.Ucropus oTeyeCTBEHHON IIBETHOM MeTaJUTypruu. Poib MeTanioB U CIIaBOB 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.Poib OTEYECTBEHHBIX YYCHBIX B CTAHOBJECHUM M PAa3BUTHH MHUPOBON oOpra-
HUYECKOW XUMUH.

49.CoBpeMeHHBIC MPEACTABICHUS O TCOPUH XUMHUYECKOTO CTPOCHHSI.

50.9konoru4eckre acreKThl UCIOJIb30BAHUS YTIICBOJTOPOIHOTO CHIPhS.

51.OKOHOMHYECKHE ACHEKTHl MEKIyHApOJHOrO0 COTPYAHUYECTBA MO HCHOJb-
30BaHHIO YTJIEBOJIOPOTHOTO CHIPHA.

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

53.XuMHUsl YIIE€BOJOPOTHOTO CHIPhS U MOsI OyayIas nmpodeccus.

54.YT111eB0I0pOIHOE TOIIMBO, €TI0 BUJIBI 1 Ha3HAUCHUE.

55.CuHTEeTHYECKHE KayIyKH: UCTOPHS, MHOTOOOpa3He U MEPCIICKTUBEI.

56.Pe3nHoTeXHMYECKOe TTPOU3BOJICTBO M €TI0 POJb B HAYYHO-TEXHHUYECKOM IIPO-
rpecce.

57.CBapoyHoe IPOU3BOJICTBO U POJIb XUMHH YTJIIEBOJOPOIOB B HEM.

58.Hedts m ee TpaHCHOPTHPOBKA KaK OCHOBA B3aMMOBBITOJHOTO MEXKTyHa-
POHOTO COTPYIHHYECTBA.

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:

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

CamocTrosiTe/ibHasi padoTa cTy/ieHTa (BCero) -

Koncynabranun 6

[TpoMexxyTouHast TTECTalUs 110 JUCHUILIHHE 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 Camocro- KonuyecTBO ayIMTOPHBIX 4aCOB
HOCTHEIX, y4eOHO#l | sTeJdbHAS
MeTanpes- 6
METHBIX, HArpy3KH padorta
NpPeIMEeTHBIX (qac) CTy/leHTa
HaumMeHoBaHue pa3jesioB u
pasa pesyabraros, (1ac) IpakTHyeckue (ce-
TeM (bopmuposa- TeopeTrnueckoe
HIL 10 KOTO- Bcero oByuenmue MHMHapCcKuUe) U jJ1a00-
PBIX C10C00- paTopHbIe 3aHATHS
CTBYeT dJie-
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. AleTuiieHOBBIE yTiie- 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,I1P63
KH yTIIEBOJOPOJIOB ’ ’ -
y OPOJT [1P65 4 4
Tema 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. YrneBoasl JIP1,JIP10 6
,MP1,MP5,ITP
66.1 6 4 2
Tema 1.11. AMUHBI, aMHHOKHC- JIP11,JIP2 6
JIOTEI, OCIIKH MPLIIP6I 6 4 2
Tema 1.12. AzoTcoaepxarue JIP12, 6
TeTePOLUKINICCKUE COCTUHE- MP2,TIP65 6 6
Husl. HykienHOBbIE KHCTIOTHI. B
Tema 1.13. Buosoruuecku ax- JIP14,J1P6 6
MPS8.ITP62
THBHBI HHEHUS 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
Tema 2.3. Ilepuoguueckuii 3a- JIP3,MP6, 8
KOH u Ilepnonnyeckas 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. XuMndeckue 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. Knaccudukariys 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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/. XapaKTepuCTUKA OCHOBHBIX BH/IOB YUeOHOM 1eSiITeIbHOCTH CTYA€HTOB

Conep:xkanue 00y-
YyeHH sl

XapaRTepnchca OCHOBHBIX BU10B A€ATECJIbHOCTH CTYICHTOB

(Ha ypoBHe y4eOHBIX AelCTBHIH)

Baxkueiimme xumu-
YyecKHe MOHATUSA

YMeHue naBaTh OMNpENETICHUE W ONEPUPOBATh CIEAYIOIUMU XHUMHYE-
CKUMHU MOHSTUSIMH: BEIIECTBO, XMMHUYECKUN IJIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJIbHBIE aTOMHAas M MOJIEKYJISIpHAs MacChl, MOH, aUIOTPOIHS,
M30TOIbI, XUMHYECKasi CBA3b, 3JIEKTPOOTPUIATENILHOCTh, BaJC€HTHOCTD,
CTETICHh OKHUCJICHUSI, MOJIb, MOJISIPHASI Macca, MOJISIPHBINH 00beM razo00-
pa3HBIX BEIECTB, BEIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPO-
€HUS, PACTBOPBI, JJIEKTPOIUT U HEIIEKTPOIUT, AIEKTPOIUTHUECKAS
JUCCOLIMAIUS, OKHCIUTENIb U BOCCTAHOBUTENb, OKHCIIEHHE M BOCCTa-
HOBJICHUE, TETUIOBOM 3((HEKT peakiuu, CKOPOCTh XUMUIECKOU PEaKInH,
KaTajan3, XUMHUYECKOEe PaBHOBECHE, YTIICPOAHBIN CKeNeT, (PYHKIIMOHAb-
Has Tpynma, 30Mepus, TOMOJIOTHUs

OcHOBHBIE 3aKOHBI
XUMHUHU

DopMyIHpPOBAHHUE 3aKOHOB COXPAHEHHSI MACChl BELIECTB U IMOCTOSTHCTBA
COCTaBa BEILECTB. YCTAaHOBKA MPUYMHHO-CJIEICTBEHHON CBS3H MEXIY
COJIep’)KaHHWEM JTHUX 3aKOHOB M HAIlMCAaHUEM XUMHUYECKHX (HopMyn u
YpaBHEHUH. YCTAaHOBKA S3BOJIIOLNMOHHON CYIIHOCTH MEHJEIEEBCKOM U
COBpeMEeHHOI hopMynupoBOK nepuoaudeckoro 3akona J{. . Mennene-
eBa. OObsicHEeHUE (PU3MUECKOTO CMBICIA CHMBOJIMKU TEPUOTUICCKON
Tabnuupl xumuueckux snementoB JI. M. MenneneeBa (HoMepoB aiie-
MEHTa, IepUo/ia, TPYIIbI) U YCTAHOBKA MPUINHHO-CIICICTBEHHON CBSI3H
MEXIYy CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSMHU HU3MEHEHHUs CBOWCTB
AJIEMEHTOB U 00pa30BaHHBIX UMH BEIIECTB B MEPUOJAX U IpyImax. Xa-
pPaKTEPHUCTUKA DIIEMEHTOB MAJIbIX M OOJBIINX MEPUOIOB MO UX MOJIOKE-
Huto B [lepronnueckont cucreme J[. . Menpaeneesa.

OcHoBHBIC TEeOpHHU
XHUMUH

YcTaHOBKa 3aBHCUMOCTH CBOWCTB XMMMUYECKHUX BEILECTB OT CTPOCHMS
aTOMOB 00pa3yIOIINUX UX XUMHUECKUX 3JIEMEHTOB.

XapakTepucTUKa BaXHEHIIUX THUIIOB XUMHUYECKUX CBSI3€M U OTHOCH-
TENbHOCTU 3TON TUnonoruu. OObSICHEHHE 3aBUCHMOCTH CBOMCTB Be-
LIECTB OT UX COCTaBa U CTPOCHUS KPUCTAJUIMUYECKUX PELIETOK.
DopMyJIMPOBKA OCHOBHBIX TOJIOKEHHN TEOPUU DIEKTPOIUTUUECKON
JUCCOLMAIMU U XAPAaKTEPUCTHUKA B CBETE YTOW TEOPUU CBOMCTB OCHOB-
HBIX KJIACCOB HEOPTAaHMYECKUX COeNMHEHUN. POpMYIMpPOBKa OCHOBHBIX
MIOJIOXKEHUN TEOPUU XHMHMUYECKOTO CTPOCHMS OPraHMYECKUX COEeIUHe-
HUW 1 XapaKTEPUCTUKA B CBETE 3TOM TEOPUH CBOWCTB OCHOBHBIX KJlac-
COB OPraHUYECKUX COCIUHEHUN

Ba:xueiimmue Berle-
cTBa n MaTepna.m)l

XapakTepucTuKa COCTaBa, CTPOEHHUS, CBOMCTB, TIOJYUYCHHS U TIPUMEHE-
Hug BaxHelmmx metawioB (IA u Il A rpynn, anoMuHus, Kene3a, a B
€CTECTBEHHOHAyYHOM MpOQuiIe U HEKOTOpHIX d-3J€MEHTOB) M UX CO-
eauHeHni. XapaKTepUCTUKA COCTaBa, CTPOEHUs, CBOMCTB, MOIYYEHUS U
npumeHenus BaxHedmux HemertamwioB (VIII A, VIIA, VIA rpymm, a
Takke a3ora u ¢ocdopa, yriaepoaa U KpeMHHUs, BOJOPOIa) U UX COSIH-
HEeHMIl. XapaKTEepUCTUKA COCTAaBa, CTPOCHHUS, CBOWCTB, MOJYYCHUS H
MPUMEHEHHUS BaXKHEMIIUX KIACCOB YTJIEBOAOPOJAOB (AJIKAaHOB, IUKIIO-
aJKaHOB, QJKEHOB, AJIKUHOB, ape€HOB) M WX HambOojee 3HAYMMBIX B
HapOJIHOXO35CTBEHHOM IJIaHE MPE/ICTaBUTEIIEH.

AHaJoTMYHAas XapaKTePUCTHKA BAXKHEUIIINX TTPEICTaBUTEIICH

JIPYrUX KJIACCOB OPraHMYECKUX COCAMHEHUH: METaHola M 3TaHOoJa,
CJIOKHBIX 3(UPOB, KUPOB, MBI, AIBACTUIOB ((OPMATILICTHIOB U arle-
TaJbJICTH/Ia), KETOHOB (arleToHa), KapOOHOBBIX KHCIOT (YKCYCHOM KHC-
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JOTHI, JAJI1 €CTeCTBEHHOHAYYHOTO MPOQWIS TMPEACTABUTENCH APYTrux
KJIACCOB KHCJIOT), MOHOCaxapuaoB (TJIFOKO3bI), JAMCaxapuaoB (caxapo-
3bl), MOJIUCAXAPUAOB (KpaxMaja U LEJUII0JIO3bl), aHWIMHA, aMUHOKHUC-
70T, OENKOB, UCKYCCTBEHHBIX M CHUHTETUYECKUX BOJIOKOH, KaydyKOB,
IJ1aCTMAacC.

Ku3HeHHBIH HUKJI
KJIETKH

O3HaKOMIJICHHE C KJIETOYHOM Teopneﬁ CTPOCHUA OPraHU3MOB.

YMeHHne caMOCTOSATEIbHO MCKATh JIOKa3aTeIbCTBA TOT' 0, 4TO KIJICTKA —
OJIEMCHTapHasd KHBas cucrema n OCHOBHas CTPYKTYpPHO-
q)YHKI_II/IOHaJIBHaSI CANHUIA BCCX JKUBBIX OPraHM3MOB

XUMHYECKHH S3BIK
M CUMBOJIMKA

Hcnonp3oBanue B yueOHON U MPOPecCHOHATBHON AeITeTbHOCTH
XAMHUYECKUX TEPMHUHOB U CUMBOJIMKH.

Ha3BaHue nM3y4yeHHBIX BEIIECTB IO TPUBHAIBHOW WM MEXKIYHAPOJAHOU
HOMEHKJIATypE U OTPA)XEHUE COCTaBa ATUX COEAUHEHHMU C IMOMOLIBIO
xumMuueckux popmynn. OTpakeHrne XMMHUYECKHUX MPOLECCOB C MOMOIIBIO
YpaBHEHUN XMMHUUYECKUX PEAKIIUI

XumMn4eckue peak-
1107071

OObsicHEeHHE CYIIHOCTH XUMHUYECKHX mporeccoB. Kmaccuduxanms xu-
MUYECKUX PEaKIUi MO Pa3TUYHBIM IMPHU3HAKaM: YHCIy H COCTaBy IPO-
IYKTOB U peareHToB, TeIuioBoMy 3¢ dexTy, HanpaBieHuto, dase, HaIU-
YUI0 KaTaJM3aTopa, U3MEHEHUIO CTEICHEH OKHCICHUS 3JIEMEHTOB, 00-
pa3ymoIIMX BEIIeCTBA.

YcTaHOBKa MPU3HAKOB OOLIEro M pa3jJu4yHOIO B THUIIOJIOTHMHM PEAKIIMi
JUIsI HEOPTaHUYECKOM U opraHnuyeckoil xumun. Knaccuduimkanus Be-
IIECTB M TIPOIIECCOB C TOYKH 3PEHUs OKHUCICHHsI-BOcCTaHOBIeHU. Co-
CTaBJICHUE YPAaBHEHUH peakuuid

C MIOMOIIIBIO0 METOa AMEKTPOHHOTO Oananca. OOBbICHEHHE 3aBUCUMOCTH
CKOPOCTH XMMHUYECKON peaKIMH U TMOJOKEHUSI XMMHYECKOrO paBHOBE-
CHS OT PA3JIMYHBIX (PAaKTOPOB

XHUMHYECKHH IKC-
NepUMEHT

BeinonHeHe XMMHYECKOT0 3KCIEPUMEHTa B IOJIHOM COOTBETCTBUU C
IpaBUJIaMU O€30MACHOCTH.

HaGnronenue, pukcanus u onvcaHue pe3yabTaToB IPOBEACHHOTO
HKCTIEPUMEHTA

XumMuueckas MH-
(popmanus

[TpoBeneHue caMOCTOSATENBHOTO MOUCKA XUMHMUYECKONW HHGOpMAIM C
MCIIOJIb30BaHUEM DPa3IMUHbIX MCTOYHHUKOB (Hay4HO-TIOMYJSPHBIX H3]1a-
HU, KOMITBIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTepHeTa). Mcnonb3oBa-
HUE KOMIBIOTEPHBIX TEXHOJOTMH JUIsl 00pabOTKH U Mepenadyl XuMude-
CKOM nH(pOpMalUY U €€ TPEACTaBICHUS B Pa3IMUHBIX (pOpMax.

Pacuérnl mo xumu-
4yecKuM (popmyiiam
U YPABHEHHUSAM

VYcTaHOBKa 3aBUCHMOCTHM MEXAY KAa4eCTBEHHOM M KOJIMYECTBEHHOM
CTOPOHAMM XUMHUYECKUX OOBEKTOB M IMPOLECCOB. PemieHne pacueTHbIX
3aJa4 [0 XUMUYECKUM (OopMyJIaM U YPaBHEHUSIM.
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IIpoduiabuoe u
npogdeccuoHaIbLHO
3HAaYMUMOe coaep-
JKaHue

OObsicHeHHE XUMUUYECKUX SIBJICHUN, TPOUCXOAAIIUX B IPUPOJE,

OBITY M Ha TIPOU3BOJICTBE.

OnpeneneHre BO3MOKHOCTEH MPOTEKAHUS XMMHUUYECKUX MPEBpPALICHUMN
B PA3JIMYHBIX YCIOBUSIX.

Cobuto/ieHne MpaBuJl 3KOJIOTUYECKH I'PaMOTHOTO IOBEJCHHUS B OKpY-
JKarouIen cpeae.

OneHka BIUSHUS XMMHYECKOTO 3arps3HEHHS] OKpYXKaolled cpelabl Ha
OpraHM3M 4Y€JIOBEKA U IPYT'He KUBbIE OPraHU3MBbI.

Cobumoienue npaBui 0€30MacHOro OOpalIeHs ¢ TOPIOYUMU U TOKCHY-
HBIMH BEILIECTBAMH, JJAOOPATOPHBIM 000PYAOBAHHEM.

[TonroroBka pacTBOPOB 3a/laHHOM KOHIIEHTpAIlMHU B OBITY M Ha MPOU3-
BOJICTBE.

Kputnueckas orieHKa JOCTOBEPHOCTH XUMHUECKON HHPOpMAIIHH,
IIOCTYIAOIIEH U3 PA3HBIX HCTOYHHUKOB.

8.YueOHO-MeTOANUYECKOE
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U MaTepuAJIbHO-TeXHUYeCKoe obecneyeHue
NMPorpaMMbl Y4eOHO# JUCHUILTHHBI
OV /.11 «Xumus»

Jlnst ocBoeHus paboueit mporpammbl yueOHou quctuiuinabl OY 111 «Xumus» B
TEXHUKYME UMeeTCsl yueOHbI KaOuHeT «EcTecTBO3HaHUs (XUMMS)» C Ja0OPaHTCKON
KOMHATOH, B KOTOPOM HMEETCSI BO3MOXKHOCTh OO€CIeunTh CBOOOIHBIM JOCTYH B
NHTepHeT BO BpeMs y4eOHOro 3aHSATHS M B MEPUOJ BHEYYEOHOU JE€ATEIbHOCTH
00yJarommxcs.

[Tomernienue KaOMHETa  COOTBETCTBYET  TpeOOBaHUAM CanurapHo-
snuaemMuosiornueckux mnpaBuia v HopMmatuBoB (CanlluH 2.4.2 Ne 1178-02 ¢ uzme-
HeHusiMu oT 29.12.2008r) ¥ OCHAIllEHO THUIIOBBIM O0OPYJI0BaHHEM, YKa3aHHBIM B
HACTOSIIIUX TPEOOBAHUSX, B TOM YKCIIE CIIEHUATIM3UPOBAHHON yueOHON MeOenbio U
cpencTBaMu OOy4Y€HHsI, JTOCTATOYHBIMHU JJisi BBIIIOJHEHUS] TPeOOBAaHUN K YPOBHIO
MOJTOTOBKU O0YYarOIIUXCsl.

B cocraB y4eOHO-METOAMYECKOTO M MaTepUajbHO-TEXHUYECKOIO OCHAIICHUS
KaOMHEeTa XMMHUU BXO/IAT:

- MHOTO()YHKIIMOHAJIBHBI KOMILJIEKC MPENO0/IaBaTes;

- METOAMYECKHE MaTepUalbl sl JUCTAHIIMOHHOTO 00y4YeHUs Ha 00Ja4YHOM Xpa-
HUJMIe (MMPe3eHTally, KOHCIIEKThI, TECTOBBIE 3a/IaHUSI, BUIEOYPOKH);

- HaTypajbHble OOBEKTHI, MOAEIIH, NPUOOPHl M HAOOPHI ISl MOCTAHOBKU Je-
MOHCTPALIMOHHOTO ¥ YYEHUYECKOIO IKCIIEPUMEHTA;

- IeYaTHbIE CPEACTBA O0YUCHMUS;

- UHQOPMAITMOHHO-KOMMYHHUKAITMOHHBIE CPE/ICTBA;

-3KpaHHO-3BYKOBbIE IOCOONS;

- IEPEYHU OCHOBHOM U JIOMOJIHUTEILHON Y4EeOHOU TUTEPATYPHI;

- OMOIMOTEYHBIN (OHI.

B 6ubnuoteunsiit GoH BXOAAT YU4COHUKH, YI€OHO-METOIMYECKHE KOMIUICKTHI
(YMK), obecnieunBarompe ocBoeHue yueoHou nucuurmiunbl OY .11 «Xumus», pe-
KOMEHIOBaHHbIE WJIM JOMYIIEHHBIE JIJIs1 UCIIOJIb30BaHMS B TEXHUKYME.

9.0cHOBHbIE MCTOYHUKH H JIUTEPATYypa
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1. ®enepanpHblii 3ak0oH OoT 29.12.2012 Ne 273-03 «O6 oOpa3zoBaHuUU B
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HEHUAMH, BHeCeHHbIMU DenepanbHbiM 3aKkoHOM OT 04.06.2014 No 145-D3).

2. [Tpuka3z MunoOpuayku Poccuu ot 17.05.2012 Ne 413 «OO0 yTBepk1eHUN
(dhenepaabHOIO rOCyIapCTBEHHOTO 00Pa30BaTEILHOTO CTaHAapTa CPEIHETO (IIOJTHOTO)
o01ero oOpazoBanus» (3apeructpupoBad B Muntocte PO 07.06.2012 Ne 24480).

3. [Tpukaz Muno6paayku Poccum ot 29.12.2014 No 1645 «O BHeceHuu
n3meHenuit B [Ipuka3z MunucrepctBa oOpazoBanus 1 Hayku Poccuiickoit @enepanuu
ot 17 mas 2012 r. Ne 413 «O6 ytBepxaeHuu (eepaibHOro rocy1apcTBEHHOTO 00-
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4, IMpukaza Munanpocsemenust Poccun ot 11.12.2020 Ne 712)

S, [Tucemo [lemapTamenTa rocyaapCTBEHHON MOJUTUKU B chepe MOATOTOB-
ku pabounx kaapos u JII1O Munob6puayku Poccun ot 17.03.2015 Ne 06-259 «Pexko-
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ATBHOCTU CPEAHETO NMPO(HECCHOHATEHOTO 00Pa30BAHMS.
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7. Tabpuensa O.C., JlbicoBa I'.I'. Xumusa B Tecrtax, 3ajayax W YNPaKHCHUSX:
ydeOHOe mocodue sl yupexkaeHud cpeaHero npohecCHoHAIbHOTO 00pa3oBaHUs-
M.: U3nartensckuii ueHTp «Akagemus» , 2014.- 224 c.
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1645 «O BHecenuu uzmeHenuit B [Ipukas MunuctepctBa oopasoBanusi u Hayku Poc-
cutickoit deneparuu ot 17.05.2012 Ne 413 “O6 yrBepkaeHuu dhenepaabHOro rocy-
JapCTBEHHOT0 00pa30BaTEILHOIO CTaHAApPTa CPEAHETO (ITOJIHOT0) 00111ero oopa3oBa-
HUS» )
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AW&n=178285&rnd=0.47311589198167914#06465699224871486 (Ilucemo [le-
napTaMeHTa TOCYJapCTBEHHON TMOJUTHKU B cdepe MOATOTOBKH pabo4YMX KaapoB U
JI1O Muno6puayku Poccuu ot 17.03.2015 Ne 06-259 «PexomeHnnanuu no opraHu-
3al[uu MOJYyYEeHUS cpeHero oOiiero oOpa3oBaHus B Mpejesax OCBOEHUsS o0pa3oBa-
TEJBHBIX MPOrPaMM CpeHEro npodeccuoHanbHOro 00pa3oBaHus Ha 0a3e OCHOBHOIO
o01iero oOpa3oBaHus ¢ y4eTOM TpeOoBaHM (eepaibHbIX rOCY1apCTBEHHBIX 00pa-
30BaTeNbHBIX CTAHIAAPTOB M MOTy4aeMON MPOGECcCUy WU CHEIHATbHOCTA CPEIHEro
poQeCcCUOHATEHOTO 00pa30BaHUSI»)
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