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1.IlosgscHUTEIBLHASA 3ANIMCKA

Pabouas mporpamma snextuBHOro kypca DK 0.01 «Xumus B crnenuaabHOCTH
npeaHazHadyeH g u3ydyeHuss  xumun B OI'BIIOY  «byiicknid TeXHUKyM
XKEJIE3HOJIOPO)KHOrOo  TpaHcnopta KocTpoMmckoih oOmactw»  (fanee TEXHUKYM),
peanu3yronieM 00pa3oBaTeNbHYIO MPOTPaMMy CpEIHEro oO0Imero oOpa3oBaHHs B
mpeenax OCBOCHHMS OCHOBHOW MPOGECCHOHANIBHOW 00pa30BaTEILHON MPOrPaMMBbI
CIIO (OIIOIT CIIO) na 6a3e OCHOBHOTrO 00ImIero oOpa3oBaHWs TPH TOJATOTOBKE
CIIEMAJIUCTOB CPEJIHETO 3BEHA.

PaGouas mporpamma DK 0.01 «Xumus B crenuaibHOCTH» (0a30BBIN YPOBEHB),
pa3paboTtana ¢ yuetoM [IpumepHO 0OCHOBHOI 00pa3oBaTeIbHON MPOrPAMMBI CPETHETO
obmiero o6pazoBanus (pemieHue GenepaabHOro yueOHO-METOUYECKOT0 00heAUHEHHUS
1mo oOmeMy 00pa3oBaHUIO - MPOTOKOI OT 28.06.2016 r. Ne 2/16-3). Jlannas pabouas
mporpaMma MOMKET pPEaIu30BbIBATHCS C MPUMEHEHUEM DJIEKTPOHHOTO OOYyYEeHHS U
JUCTAHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.

Conepxanue nporpammbl  OK 0.01«Xumus B crnenuaibHOCTH» HAIPABJIECHO HA
JOCTHKECHUE CIICTYIONIUX LeJIei:

— pacKphIBaTh Ha MpUMEpPaX PoJib XUMUU B POPMUPOBAHUU COBPEMEHHON HAy4YHOU
KapTUHBI MUPA U B IPAKTUUECKOM JIEATEILHOCTH YEIOBEKA,

— JICMOHCTpPUpPOBaTh Ha MPUMEpPAX B3aUMOCBSI3b MEXKIYy XUMHEH U JPYTUMHU
€CTECTBEHHBIMU HayKaMHu;

— packpeiBaTb Ha MOpUMEpax IOJOKEHUS TEOPUU XUMHUYECKOTO CTPOEHUS
A.M. bytneposa;

— mnoHuMath Qusnyeckuit cmbich [lepuoanyeckoro 3akona .M. MenneneeBa u Ha
€ro OCHOBE OOBSICHATH 3aBUCUMOCThH CBOMCTB XUMHUUYECKHUX DJIEMEHTOB U 00pa30BaHHBIX
MMM BELIECTB OT AJEKTPOHHOTO CTPOEHUS ATOMOB;

—  OOBACHATH MPUYUHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOIIUX MPECTaBICHUN
00 WX COCTaBe U CTPOCHHH,

— TPUMEHATH MPaBWIA CHUCTEMAaTHYECKOW MEXIyHapOJHOM HOMEHKJIATYPhl Kak
CpeACTBa pa3InueHUs U UACHTU(DUKAIIMY BEUIECTB MO UX COCTABY U CTPOCHUIO;

— COCTaBJISITb MOJIEKYJISIPHBIE U CTPYKTYpHBIE (DOPMyJIbl OpPraHMYECKUX BEIIECTB
KaK HocuTesied nHGOpMaIlii O CTPOSHUH BEIIECTBA, €r0 CBOMCTBAX M MPUHAJIC)KHOCTH
K OIpeIeIEHHOMY KJIacCy COEMHEHUI;

—  XapaKTepu30BaTh OPraHUYECKHE BEIIECTBA MO COCTaBY, CTPOCHUIO U CBOMCTBAM,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3UM MEXIY JaHHBIMU XapaKTEPUCTUKAMU
BEIIIECTBA;

— TOPUBOAUTH MPUMEPhl XHUMHUYECKHX PEAKIUH, pPACKPBIBAIOIINX XapaKTEpHbIC
CBOMCTBA TUIUYHBIX MPEJICTABUTENECH KIACCOB OPraHMYECKUX BEIIECTB C LEJBbIO HX
UAeHTU(UKAITMY U 00BSICHEHUS 00JIaCTH TPUMEHEHUS;

— TPOTHO3MPOBATH BO3MOKHOCTH MPOTEKAHUS XUMHYECKUX PEAKIUA Ha OCHOBE
3HAHUM O THUNAX XUMHYECKOW CBSI3M B MOJIEKYJIaX PEAreHTOB M HX PEAKUMOHHOU
CIIOCOOHOCTH;

— HCIOJIb30BaTh 3HAHUSA O COCTaBE, CTPOCHUU M XUMHUUYECKUX CBOMCTBax BEIIECTB
JU1s1 6€30MacHOT0 MPUMEHEHHUS B TPAKTUUECKOM e TEIbHOCTH;



— TOPUBOAUTH MPUMEPHI MPAKTUYECKOTO HCIIOJIB30BAHUS MPOAYKTOB IMEepepadOTKU
HepTM ¥ TIPUPOJHOTO Tas3a, BBICOKOMOJICKYJSIPHBIX COCAMHEHUN (TOJMATHIICHA,
CUHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

— TPOBOJWUTH OIBITHI TIO PACIIO3HABAHWIO OPTaHMYECKHX BEIIECTB: TJIMIICPHHA,
YKCYCHOUM KHCIJIOTBI, HETIPEEIBHBIX JKUPOB, TIIFOKO3bI, KpaxMaia, OCIKOB — B COCTaBe
MUTIEBBIX MPOAYKTOB U KOCMETHYECKUX CPE/ICTB;

— BJIAJICTh TIpaBWJIAMH U TIpHeMaMu O€30macHOW paboThl € XHUMHYECKUMU
BEIIIECTBAMH M JTAOOPATOPHBIM 000PYI0BAHUEM;

— YCTaHABIMBATh 3aBUCHUMOCTH CKOPOCTH XHMHYECKOW pEAKIMU W CMEIICHUS
XUMHUYECKOTO PpPAaBHOBECHS OT Pa3W4YHbIX (PAKTOPOB C IMEJIBI  OMNpeaeICHUs
ONTUMAJILHBIX YCIOBUM MPOTEKAHUS XUMHUECKUX MTPOIIECCOB;

—  TIPUBOAMUTH MIPUMEPHI THIPOJIM3A COJICH B IMIOBCETHEBHOMN KU3HHU YEIIOBEKA,

— TPUBOAUTH MPHUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIMi B MPHUPOJIE,
IIPOM3BOJICTBEHHBIX MpOlIeccaxX U KU3HEASATSIIbHOCTH OPTaHU3MOB,;

— TPUBOAUTH TPUMEPHl  XMUMHUYECKHX  pEaKIui, pacKphIBAOIIUX  OOIIHe
XUMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB — META/UIOB U HEMETAJLIOB;

— TPOBOJUTH PACUYEThl HA HAXOXKIECHUE MOJICKYJISIPHOU (DOPMYIIbI YIIEBOAOPOA 11O
MPOIYKTaM CTOpaHUs M IO €ro OTHOCHUTEIHHON IUIOTHOCTH W MAacCOBBIM JOJISM
AJIEMEHTOB, BXOSIIHNX B €0 COCTaB;

— BJIAJICTh TPaBWJIAMH O€30MacHOTO OOpalieHusT ¢ CAKAMH, TOPIYHMH U
TOKCHUYHBIMH BEIIECTBAMH, CPEICTBAMH OBITOBOM XUMUU;

— OCYIIECTBIIATh  IMOWUCK  XUMWYECKOH  WHPOpMANWK IO  HA3BaHUAM,
HuJIeHTU(PUKATOpaM, CTPYKTYPHBIM (hOpMYJIaM BEIIECTBR;

— KPUTHUYECKH OIICHUBATh M HHTEPIPETUPOBATh XHUMHYECKYIO HH(POpPMAIIHUIO,
COJICPIKAIIYIOCS B COOOIIEHUSX CPEICTB MaccoBoi mHpopManuu, pecypcax MHTEpHETAa,
Hay4YHO-TIOMYJISIPHBIX CTaThIX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B
IIEJISX BBISABJIICHUS OIIMOOYHBIX CYXKJICHUM B (POPMHUPOBAHHUS COOCTBEHHOM TMO3UIINH;

— TPEACTABIATh IyTH PEIICHWS TJ00aNbHBIX MPOOJIeM, CTOSAMIMX TEpea
YEJIOBEUECTBOM: DKOJOTHYCCKUX, DHEPTeTHUECKHX, CBIPEBBIX, W POJb XHUMHH B
PELIEHUH 3TUX TPOOIEM.

B nmporpammy BKIIIOUEHO coOJep)KaHUE, HAIpaBlIEHHOE Ha (opMHUpOBaHHUE Y
CTYJICHTOB KOMIIETEHIIUH, HEOOXOaUMBIX g kadecTBeHHoro ocBoeHust OIIOII CIIO
Ha ©0a3e OCHOBHOrO o0OIlero o00pa3oBaHUs C TMOJYYEHHEM CpPEAHEro OOIIero
00pa3oBaHus; IPOrpaMMBI TTIOATOTOBKHU CHElUannucToB cpennero 3peHa (ITIICC3).

2.00mas xapakrepuctuka 3jaekTuBHOro Kypca IK 0.01 «Xumus B
CIenuaaIbHOCTH

XUMHSIT — 3TO HAayKa O BEIIECTBAX, MX COCTABE WU CTPOECHUHU, CBOWCTBAX H
NPEBPALLICHUSAX, 3HAYEHUH XUMHWYECKUX BEIIECTB, MAaTEpUAJIOB M IIPOLECCOB B
MPAKTUYECKOU JIEATEIILHOCTH YEIIOBEKA.

Conepxkanue »onexktuBHoro kypca OK 0.01 «XumMus B CHEUMambHOCTH»
HaIpaBJICHO Ha YCBOCHHUE OOYYAIOIIMMHUCA  OCHOBHBIX TMOHSATHUM, 3aKOHOB M TEOPUM
XUMHUH, OBJIQJIECHUE YMEHUAMH HaOM0JaTh XHUMHUYECKHE SBJICHUS, TMPOBOJUTH
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XUMUYECKUN HKCIEPUMEHT, MPOU3BOJUTH PacueThl Ha OCHOBE XUMHUYECKHX (opmyn
BELIECTB U YPABHEHUM XUMHUUYECKHUX PEaKIIUM.

B npouecce uzyueHuss XxumMuu y oOydYaromMXcsl pa3BUBAIOTCS IO3HABATEIbHbBIC
WHTEPEChl W WHTEJUICKTYaJbHBIE CIOCOOHOCTH, TMOTPEOHOCTH B CaMOCTOSITCIIBHOM
MpUOOPETEHUN 3HAHWUW TI0O XUMHUU B COOTBETCTBHHM C BO3HUKAIONIUMHU >KH3HEHHBIMU
npo0JieMaMu, BOCHHUTHIBAETCSA OEPEKHOE OTHOILICHUS K TPUPOJEC, TMOHUMAaHUE
3I0POBOTO O0pa3a KU3HH, HEOOXOAUMOCTH NPEIYyNPEKICHUS SBICHHUN, HAHOCSIIAX
Bpell 3[I0POBBI0O W OKpyxKawomied cpeae. OHM OCBaMBAIOT MPUEMbI TPAMOTHOTIO,
0€30MacHOr0 WCIOJIb30BAaHUS XMMHUYECKHX BEIIECTB W MAaTEpHUAOB, MPUMEHIEMBIX B
ObITYy, CENbCKOM XO3fWCTBE M Ha mpouszBojacTBe. DopMupoBaHHE KOMIETEHIIUU
(rMHaHCOBOM T'PAMOTHOCTH.

ConepxaHue Kypca OCHOBAHO Ha OOBEKTHMBHON pEalbHOCTH — HEOOJBIION
o0bEeM YacoB, OTMYUIEHHBIX HA H3YYCHHE XUMUU M CTPEMJICHHE MAaKCHUMAaJbHO
COOTBETCTBOBATh MJESIM pa3BuBaroniero oOydenus. I[losromy TeopeTuueckue
BOIIPOCHl MaKCHUMAaJIbHO CMEIIIEHbl K Hayaldy WU3y4YeHUs IUCUUILIUHBI, C T€M, YTOObI
nociaeAyromui  (akTUYECKUil MaTepuanl paccMaTpPUBAJICI HAa OCHOBE M3YYEHHBIX
TEOPUH.

Peanuzanus 1e17yKTUBHOTO MOJIX0/1a K U3YUYECHUIO XUMHUHU CIIOCOOCTBYET Pa3BUTHIO
TaKuX JIOTUYECKUX Olepaluii MBIIUICHUS, KaK aHalu3 U CHHTE3, 0000IleHHEe WU
KOHKpETHU3aIlusi, CPAaBHEHHUE U aHAJIOTHsI, CHCTEMATHU3alUs U KiIacCUuPUKaius.

IIpu  ocBoeHUM crneranbHocTH 23.02.06. «TexHuueckass HSKCIUTyaTalus
MOJABMKHOTO  COCTaBa  JKEJE3HBIX  JIOPOT»  TEXHOJOTHYECKOro  mpoduiis
poQeCCHOHAILHOTO 00pa30BaHus XUMHs U3ydaeTcs Ha 6a3oBoMm ypoBHe. Crennduka
M3yYEHHS] XHMHM TpU OBJaJeHUU crenuaibHocThio  23.02.06. «Texnuueckas
AKCIUTyaTalusl MOJBMKHOTO COCTaBa >KEJE3HBIX JIOPOr» OTpPaK€Ha B KaXAOW TeMme
paznena «CojaepkaHue ydeOHOM IUCHUIUIUHBDY B pyopuke «[lpodunbHbie u
MPo(eCCUOHATIEHO 3HAYNMBIE DJIEMEHTHI COJICPIKAHMSI.

OTOT KOMIIOHEHT peanu3yercsi Npu HHIAMBUAYAIBHOM CaMOCTOSITEIbHOU
paboTe oOyuwarommuxcs (HamucaHuu pedepaToB, MOATOTOBKE COOOIICHUM, 3allUTe
MIPOEKTOB), B MPOIECCEe YUECOHOW ESITENIBbHOCTH TMOJI PYKOBOJACTBOM IIpenojaaBaTess
(BBIMIOJIHEHUM ~ XMMHUYECKOTO OHKCHEpUMEHTa —  JIA0OpaTOPHBIX  OMBITOB U
MPaKTUYECKUX pabOT, PEIICHUH MPAKTUKO-OPUEHTUPOBAHHBIX PACUECTHBIX 33/1a4 U T.
1.).

B nmpomecce u3ydeHMsT XMMHUU ~TEOPETHUECKHUE CBEICHHUS  JIOMOJHSIOTCS
JEMOHCTpaIUSIMH, JIa0OPATOPHBIMU OMNBITAMU W MPAKTUYECKUMH 3aHATUSIMU. OHU
OTKPBIBAIOT BO3MOKHOCTh (DOPMUPOBATH Y OOYUYAIOIMIUXCS CIEIHAIBHBIE TPEIMETHBIE
yMEHUS: paboTaTh C BEMIECTBAMH, BBITIOJHATH MPOCTHIC XUMUYECKUE OMBITHI, YUUTh
0e30macHOMY W DJKOJOTHYECKM TPaMOTHOMY  OOpalieHWI0 C BEIIeCTBAMH,
MaTepuasamMH | MporieccaMu B OBITY M Ha MPOU3BO/ICTBE.

Jlnst  opraHu3anyyl  BHEAYJUTOPHOM CaMOCTOSTEIBHOM paboOThl CTYACHTOB,
oBJaJeBaOIMX cruenuanbHOCThI0 23.02.06. « TexHuueckas SKCIuTyaTaius MOABUKHOTO
cocTaBa KEJE3HbIX JIOpOr», TNPEACTaBleH mepeyeHb pedepaToB  (IOKIAI0B),
WHUBUAYAJIbHBIX TTPOCKTOB.



B npomecce wu3yueHus Kypca BakHO (opMmHupoBaTh HH(POPMALMOHHYIO
KOMIIETEHTHOCTh OOydaromuxcs. IlosTromy mpu opraHuzanuu CamMOCTOSTEIbHOU
paboThl  HEOOXOAMMO  aKIEHTHPOBaTh BHHMAaHHE OOYYAIOIIUXCS HA TMOHCKE
uHpOpMallMu B CpeAcTBax Maccmenua, MHTepHere, y4eOHOM U CHEIHAIBHOM
JUTEpaType C COOTBETCTBYIOIIUM O(OPMIICHHEM H MPEACTABICHUEM PE3yIbTaTOB.

Nzyuenune anextuBHOTO Kypca OK 0.01 «Xumus B crienuaabHOCTHY 3aBEPIIACTCS
MOJIBEICHUEM HTOTOB B (opMe 3aueTa B paMKax MPOMEXKYTOUYHOH aTTecTaliu
ctyaentoB B mporecce ocBoenuss OIIOII CIIO ¢ momyueHueM cpeaHero ooIero
ob6pazosanus (IIIICC3.)

3.MecT0 3JIEKTUBHOTO Kypca B y4eOHOM IJIaHe

OnextuBHbI Kypc DK 0.01 «Xumus B crenuaibHOCTHY SIBISETCS MPEIMETOM IO
BBIOOpY U3 00s3aTenbHOM mpeameTHo obnactu  «EcrectBennbie Haykmy OI'OC
cpeaHero o6imero oOpa3oBaHMUS.

B TexHukyme, peanusyromieM o0pa30BaTelbHYIO MPOTpaMMy CPEIHEro OOIIEero
obpazoBanust B mpeaenax ocBoeHus OIIOII CIIO na ©6a3e OCHOBHOTO OOIIEro
oOpazoBanusi, 3nekTuBHbIA Kypc DK 0.01 «Xumus B cnenuaibHOCTH» HW3Y4aeTcss B
obmieoOpazoBarenbHoM 1ukie ydeOHoro miana OIIOII CIIO Ha 0a3e OCHOBHOTO
obmiero o0Opa3zoBaHusi C MOJyYyeHHUEM cpenHero odimiero oopazoanus (IITICC3).

B yueOnbix mnanax IIIICC3 wmecto snektuBHOro kypca 9K 0.01 «Xumusa B
CIIEHUAIBHOCTH» BXOJIUT B COCTAB JIOMOJIHUTEIBHBIX YU€OHBIX KypCcOB, (HOPMUPYEMBIX
u3 o0s3aTeNbHbIX TpeaMeTHbIX obnactedt ®I'OC cpeanero odiiero oOpazoBaHus, IS
cnennasnibHocTH  23.02.06. «TexHuyeckass »SKCIUTyaTalMsl MOJABHKHOIO COCTaBa
KEJIE3HBIX JOPOT» TEXHOJOTUYECKOTO MPpoduiisi mpodhecCUOHATHHOTO 00pa30BaHUS.

4. TlnanupyemMble pe3yJibTaThl 0CBOEHUSI JJIEKTUBHOI0 Kypca

OcBoenne conepxkanud amekTuBHOro kypca JK 0.01 «Xumusa B cnenquaibHOCTH
o0OecrneynBaeT JOCTH)KEHHE CTYJIEHTaMH CIEAYIOIMIMX pe3yJabTaToB: JIMYHOCTHBIE,
METaNpEeIMETHBIE U MPEAMETHBIE pe3ynbTarsl 0 AeKTUBHOMY Kypcey DK 0.01 «Xumus
B CIIELIMAJIBHOCTIY, peraMmeHTupoBanbl TpedboBanusamu GI'OC COO.

C nenbto obecrnieueHrs €IMHCTBA MPOLIECCOB BOCIUTAHUS, PAa3BUTHS U 00yUEHUS B
MEepUOJI OCBOCHMSI JTAHHOTO Kypca IMpPOBEACHA CHUHXPOHU3AIMSA: JUYHOCTHBIX,
METaIpeAMETHBIX, MPEIMETHBIX pPE3yJbTaTOB IO 3JEKTUBHOMY KypCy Ha YpOBHE
cpenHero ooiero oopazoBaHusi Ha 0a30BOM YpOBHE C JIMYHOCTHBIMU PE3yJIbTaTaMU
porpaMmbl BocuTaHusi 1o crnenuanbHocTh 23.02.06. «TexHuyeckass 3KCIUTyaTanus
MTOABIKHOTO COCTaBa YKEJIE3HBIX IOPOTY, (mabauya 1)



Tabmuma 1

Cunxponuszayus TUYHOCMHBIX, MEMANPEOMEMHBIX, NPEOMEMHBIX Pe3yIbmamos uz paboyei
npocpammul no neKmusHomy Kypcey ¢ JIP uz npoepammol 6ocnumanus no cneyuaivrocmu 23.02.06.

«Texnuueckas IKCnryamayus NOOBUINCHO20 COCMABA IHCENC3HBIX 00]702»

JIP Haumenoeanue JIP u3 MP | Haumenoeanue MP uz | IIP Haumenoeanue I1P
paboueit npozpammul paboueil npozpammot no (6a3zoewtii yposens)
60CHUMAHUA U CO2TIACHO oucyuniune co2iacHo u3 pabouei
oroc coo aoroc coo npozpammot no

oucyuniune
coznacho ®IocC
Ccoo

JIP1. | Poccuiickyro MPI. | YMeHue 11P61 | ChopMHUpOBaHHOCTH
IPaXXTaHCKYIO CaMOCTOSITEIILHO MIpeICTaBICHUM 0
UJIEHTUYHOCTb, ONPEJICIISITh neau MECTe  XHMHU B
NaTPUOTHU3M, YBaXKEHHE K JESITETbHOCTH u COBpPEMEHHOM
CBOEMY Hapoay, 4yBCTBa COCTaBJISATH TJIaHBI HAy4YHOU KapTUHE
OTBETCTBEHHOCTH TE€pe] JIESITEIbHOCTH; MUDA; MOHUMaHUE
Ponunon, ropnoctu 3a CaMOCTOSTEIBHO posn XUMUHU B
CBOI1 Kkpaii, cBoto Ponuny, OCYIIECTBJISITh, dbopMupoBaHUH
IIPOLIOE U HACTOSIIIEE KOHTpPOJIUPOBaTh U Kpyrosopa u
MHOTOHAIIMOHAIBHOTO KOPPEKTHUPOBATH (GyHKIIMOHATILHOM
Hapoza Poccun, JIESITEIbHOCTb; IPaMOTHOCTH
yBa)kKeHUE HUCTIOb30BaTh BCE YeloBeKa TUTSI
rOCYJapCTBEHHBIX BO3MOYHBIE PECYPCHI perieHus
cuUMBOJIOB (Tep0, duar, TSt JIOCTHXKCHHUS MPAKTUYECKHX 3a7a4;
TUMH); IIOCTABJICHHBIX LIEJEeN

u peanuszanuu

MJIAaHOB

JIESITETbHOCTH;

BBIOUpPATh YCHEIIHbIE

CTpaTeruu B

pa3sIUIHBIX

CUTYyalIUsIX;

11P66 | ChopmMHupoBaHHOCTH

COOCTBEHHOU
MTO3UITUU o
OTHOILIEHHUIO K
XUMHUYECKON
uHpopManuy,
MOJTy4aeMoi u3

Pa3HbBIX UCTOYHUKOB;
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JIP2. | I'paxnanckyto no3unuo | MP4 | T'oTOBHOCTBH u | I1P61 | ChopmupoBaHHOCTH
KaK aKTUBHOTI'O U CIIOCOOHOCTD K Hpe,Z[CTaBJIeHI/IfI (¢}
OTBETCTBEHHOT'O YJIcHa CaMOCTOSITSITbHOM MecTe  XHMHUU B
poccHiickoro o0IecTBa, MHPOPMALMOHHO- cospeMcEHHoﬁ
OCO3HAIOIIET0 CBOU HO3HABATEIEHOM Hay4YHOM KapTUHE
KOHCTUTYITUOHHBIE TTpaBa NEATEIBHOCTH, MUDA; MMOHVMAaHHE
U 00513aHHOCTH, ponu XUMHUH B
YBa)KaloIllero 3aKOH 1 BIalere dbopMupoBaHUH
IIPaBOIOPSAIOK, HaBbIKaMH Kpyrosopa u
0011a/110II[ETO YyBCTBOM HoXyHeHud (GyHKIIMOHATBHOM
COOCTBEHHOTO HEOOX0TMMOk IPaMOTHOCTH
JOCTOMHCTBA, OCO3HAHHO uHpopmMau H3 4eJIOBeKa s
MNPUHUMAIOIIETO ClIOBapeil  pasHbIX pelieHus
TpPaUIIUOHHBIC THUIIOB, YMEHHE MPAKTUYECKHX 337124
HAI[MOHAJIbHBIC U OPUEHTHUPOBATHCS
06HI€'—ICJIOBC‘~I€CKH€ B pa3siIun4HbBIX
TYMaHHUCTUYECKHUE U HCTOYHHMKAX
JIEMOKPATUYCCKUE nHbOpMAIIH,

HeHHoCTH KPUTHICCKH I1P63 BJIAJICHUE
OIICHUBAThH u OCHOBHBIMH
WHTEPIPETUPOBATH METOJIaMU  Hay4IHOTO
nHOpMaLHIO, MIO3HAHUA,
HOJTy9aeMy IO w3 UCIIOJIb3YEMBIMA B
pasIHYHBIX XUMHH: HaOJIIOJCHHE,
UCTOYHHUKOB; OTHUCaHNC,
U3MepeHue,
IKCIIEPUMEHT;
YMEHHE
oOpabaThIBaTh,
OOBSICHATH
PE3YIIbTaThI
MIPOBEICHHBIX
OMBITOB M  JeNaTh
BBIBOJIBI; TOTOBHOCTH
u CIIOCOOHOCTh
MPUMEHSITh  METOBI
JIP3 | JleMOHCTpUPYIOIIUIA MP6 | Ymenue omnpenernsats | [IP61 | ChopMupoBaHHOCTH

TOTOBHOCTH K CITY’KCHUTO

OrteuecTBy, €T0 3alIUTe

Ha3HA4YCHUE u
(pyHKIMHU pa3IUYHBIX
COLIMAIbHBIX
HUHCTUTYTOB

MPEJCTaBICHUN O
MeCTe XHMHUU B
COBPEMEHHOM
Hay4YHOU KapTHHE
MUpa; TOHUMaHNe
POJIH XMMHUU B
¢dbopmupoBaHUU
Kpyrosopa u
(byHKIMOHATBHOM
IPaMOTHOCTH
YeJoBeKa s
pemeHuHs
MPAKTUYECKHX 3a/1a4
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11P62

Bnanenue
OCHOBOIIOJIAralOIUMH
XHUMHAYECKUMU
MMOHATHUSIMH,
TEOPHUSAMH, 3aKOHAMHU
Hu
3aKOHOMEPHOCTSIMU;
yBEpEHHOE
IMOJIL30BaHHE
XUMHYECKOM
TEPMHUHOJIOTUEH U
CHUMBOJIUKOMN

JIP4

CdopmMupoBaHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKHU U
OOIIIECTBEHHO! MPaKTHKH,
OCHOBaHHOTO Ha JHAJIOTe
KYJBTYP, a TAK:KE
pa3nuuHbIX hopm
00IIECTBEHHOT'O
CO3HaHMS, OCO3HAHHE
CBOETO MecTa B
MOJINKYJIBTYPHOM MHPE

MP?2

YMmeHHue
OPOAYKTHUBHO
o01IaThCs U
B3alMOJENCTBOBATH
B IIpoI1iecce
COBMECTHOM
IOEeSITCIILHOCTH,
YYUTHIBATh NO3UIUU
APYTUX YYaCTHUKOB
OeITEIbLHOCTH,
3¢pPpexTuBHO
pa3peuarb
KOH(JIUKTHI

11P63

1IP66

Bnanenune
OCHOBHBIMH
METOJIaMU HAYIHOTO
MMO3HAaHU,
HCIIOJIb3YEMBIMHU B
XAMUHN: HAOJII0ACHHE,
OIIMCaHMeE,
HU3MEPCHHE,
IKCIIEPUMEHT;
yYMEHHE
oOpabaThIBaTh,
OOBSICHATH
PE3YIIbTaThI
MIPOBEICHHBIX
OIIBITOB U JIENaTh
BBIBOJIbI; TOTOBHOCTE
H CIIOCOOHOCTh
MIPUMEHSITh METO/IbI
MMO3HAHUS TIPH
pelieHnn
MPAKTUYECKHX 3374

CdopmMupoBaHHOCTH
COOCTBEHHOMU
TTO3UITUH 110
OTHOIICHUIO K
XAUMHUYECKON
uHpopMaIuy,
MOJy4aeMoi u3
pa3HBIX HCTOYHHUKOB;
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JIP5 | CopmHupoBaHHOCTH MP7 | YMmeHue 11P61 | ChopmupoBaHHOCTH
OCHOB CaMOpa3BUTHS U CaMOCTOSITEIILHO NpeJCTaBICHUN 0
CaMOBOCIIUTaHUS B OLICHUBATh U MecTe  XUMHUM B
COOTBETCTBHUH C MIPUHUMATH PEIICHUS, COBPEMEHHOM
00111e4eI0BEYECKUMHU onpenenstonme Hay4YHOH KapTHHE
[EHHOCTSIMU U HJIealaMH CTpaTEeTHIO MUDA; MMOHUMaHHe
IpakJIaHCKOTro 00I11eCTBa; IIOBEJICHUS, C YYETOM poiu XUMHHU B
TOTOBHOCTb U rpakK1aHCKUX U dbopmupoBaHUU
CHOCOOHOCTH K HPaBCTBEHHBIX Kpyrosopa u
CaMOCTOATENIBHOM, LIEHHOCTEM; (byHKIMOHATBHON
TBOPYECKOH U IpPaMOTHOCTH
OTBETCTBEHHOU yernoBeKa JUIsL
JeSITebHOCTH peLeHus

MPAaKTUYECKHX 3a/1a4;
1IP62 | Bnanenue
OCHOBOIIOJIAraroIMMHU
XUMAYECKHUMU
HOHATUSIMH,
TEOPHSIMH, 3aKOHAMHU
u
3aKOHOMEPHOCTSIMU;
yBEpeHHOE
MOJIb30BaHKE
XUMHUYECKON
TEPMUHOJIOTUEN U
CHMBOJIMKOM;

JIP6 | TonepanTHOe co3Hanue u | MP8 | Bnanenue 11P61 | CpopMHUPOBAHHOCTh
MIOBEJICHNE B SI3BIKOBBIMHU MIPEJICTaBICHHUIA O
HOJUKYJIBTYPHOM MHUDE, CpeJICTBaMU - yMEHHUE MecTe XUMHUU B
TOTOBHOCTb U SICHO, JIOTUIHO U COBPEMEHHOM
CIOCOOHOCTh BECTH TOYHO HU3J1araTh CBOIO Hay4YHOH KapTHHE
JIMAJIOT C APYTUMH TOYKY 3pESHUSI, MUpa; TOHUMaHNE
JFOIbMH, IOCTUTATh B HEM HWCHOJIb30BaTh POJM XMMHUU B
B3aWMOIIOHHMaHUS, aJlIeKBaTHBIC dbopmMupoBaHUU
HaXOJUTh O0IIHe e U SI3BIKOBBIE CPEJICTBA; Kpyrozopa u
COTPYAHUYATH JJIST KX (byHKINOHATHHOM
JOCTHKEHUS, IpPaMOTHOCTH
CIOCOOHOCTD YyeJIOBEKa IS
IPOTUBOCTOSATh peLeHus
UJICOJIOTUH SKCTPEMHU3MA, MPAKTUYECKHX 3a/1a9
HaI[MOHAJIN3Ma, 11P66 | CpopMHUPOBaHHOCTH
KceHopoOuu, COOCTBEHHOM
JUCKPUMUHAILIMU IO MO3HIINH 110
COILIMATBHBIM, OTHOIICHHIO K
PETUTHO3HBIM, PACOBBIM, XUMHUYECKOMH
HAIMOHAEHBIM uHpOpMaInHy,

NpU3HAKaM U IPYTUM
HETaTHBHBIM COIAIEHBIM
SIBJICHUSIM

[IOJIy4aeMOM U3
Pa3HBIX UICTOYHHUKOB
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JIP7 | HaBbiku cotpyanauuectsa | MP2 | YMmeHue 1IP63 | Bnanenue
CO CBEPCTHHUKAMHU, IE€TbMHU NPOAYKTUBHO OCHOBHBIMH
MJIaIIIETO BO3PacTa, oOmarbscs u METOJIaMU HAYYHOI'O
B3pPOCJIBIMU B B3aHMMO/ICHICTBOBATh IIO3HAHUS,
00pa3oBaTeNbHOMN, B npouecce UCIIOJIb3YEMBIMU B
OOIIECTBEHHO I10JIC3HOM, COBMECCTHOM XUMHH: HAOJIIOICHHE,
yueOHo- JESITEIbHOCTH, OIIHCaHueE,
HCCIIEI0BATENIbCKOM, YUYUTBIBATh MO3ULUU U3MEpEHHE,
IIPOEKTHOM U JPYTUX JPYTUX YYaCTHHUKOB JKCIIEPUMEHT;

BUJAX JESATEIBHOCTH JESITEIbHOCTH, YMEHHE

3¢ peKTUBHO oOpabaThIBaTh,

pas3pemars OOBSICHATH

KOH(JIMKTHI pe3yJIbTaThl
IIPOBEIEHHBIX
OIIBITOB U J€JIaTh
BBIBO/Ibl; TOTOBHOCTb
U CIIOCOOHOCTh
IIPUMEHSITh METO/IbI
IIO3HAHUA NIpU
pelieHnn
IIPAKTUYECKUX 3a7a4

1IP65 | Bnanenue npaBuiamu

TEXHUKHU
0e30macHOCTH  TpHU
UCII0JIb30BAaHNN
XUMHYECKHUX
BEULIECTB;

JIP8 | HpasctBeHHoe co3Hanue | MP7 | YMeHue 11P66 | ChopMUpOBaHHOCTD
Y TIOBEJICHUE Ha OCHOBE CaMOCTOSITEJIBHO COOCTBEHHOM
YCBOEHHUS OLICHUBATh u MO3ULIUU 1o
00I11eYeT0BEYECKUX NPUHHUMAaTh PEUICHUS, OTHOILIEHUIO K
LEHHOCTEeN ONpeIeIISIOIIHe XUMHUECKON

CTpaTETUIO uHopManuy,
NOBEAECHHUS, C y4ETOM IIOJTy4aeMOM n3
rpakJIaHCKHUX u pa3HbIX UCTOYHHUKOB;
HPaBCTBEHHBIX

LIEHHOCTEN

JIP9 | '0TOBHOCTH U MP9 | Bnagenue HaBbikamu | [IP61 | ChopMupoBaHHOCTH
CHOCOOHOCTH K MO3HAaBaTEIbHONU IIPEICTaBICHUN O
00pa3oBaHUIO, B TOM peduexkcun Kak MeCTe XUMUU B
qucie caMmooOpa3oBaHuIo, OCO3HaHMS COBPEMEHHOU
Ha NPOTS)KEHUH BCEH COBEpIIAEMBIX Hay4YHOU KapTHHE
YKU3HU; CO3HATEIbHOE JeUCTBUMN u MUpa; IOHUMaHHUE
OTHOIICHHUE K MBICIIUTEIBHBIX pOJIU XMMHUU B
HENPEPBIBHOMY IIPOLIECCOB, nx ¢dbopmupoBaHUU
00pa30oBaHMIO KaK pe3yabTaToOB u Kpyro3opa u
YCJIOBUIO YCIIECIIHON OCHOBaHMWM, TI'pPaHUIL (byHKIMOHATBHOM
npodeccuoHanbHOM U CBOETO 3HaHUS U IrPaMOTHOCTH
00111eCTBEHHOM HE3HaHUs, HOBBIX 4eJI0BeKa s
JIESITEIIBHOCTH MO3HAaBaTEJIbHBIX pelieHus
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3a/1ad U CPEICTB HX
JOCTHOKEHUS

MPAKTUYCCKUX 3aaa4d

JIPI10

OCTETUYSCKOE OTHOIIICHUE
K MHpY, BKIIOUast
ACTETUKY ObITa, HAYYHOTO
1 TEXHUYECKOT'O
TBOPYECTBA, CIIOPTA,
OOIIECTBEHHBIX
OTHOIICHUH

MP5

YmMmenue
HWCMOJIL30BaTh
cpeacTBa
WH(GOPMAITMOHHBIX U
KOMMYHHKAITHOHHBIX
TEeXHOJOTUM (Hasnee -
HKT) B peanreHun
KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX U
OpraHU3aIlMOHHBIX
3aja4 c
COOJTIOICHUEM
TpeOOBaHUM
SPrOHOMUKH,
TEXHHUKHU
0€30IacHOCTH,
TUTHUCHBI,
pecypcocbOepexeHus,
MPaBOBBIX U
3TUYCCKUX HOPM,
HOPM
nHOOPMaAITHOHHOMN
0€3011aCHOCTH

1IP66

CdopmupoBaHHOCTH
cOOCTBEHHOM
MTO3UIUH 110
OTHOIICHUIO K
XUMHYECKON
uHpopManuy,
MOJy4aeMoil u3
pa3HbIX UCTOYHUKOB

JIPI1

IIpunstre 1 peansanuio
[EHHOCTEH 3/J0pPOBOTO U
6e3omacHoro odpaza
KHU3HHU, TOTPEOHOCTH B
bU3HIECKOM
CaMOCOBEPILIEHCTBOBAHUH,
3QHSTHSIX CIOPTHUBHO-
03J10POBUTEIILHOU
JeSITENIbHOCTBIO,
HENPUSITHE BPEIHBIX
MIPUBBIYCK: KYPCHUS,
yIOTpeOIeHHsI alIKOTroJIs,
HAapKOTHKOB;

MPI1

YMmeHHue
CaMOCTOSITECIBHO
OTIpEeZICHITh LEIHU
AEeSITCIPHOCTH U
COCTaBJIATH IIJIAHEI
OEeSITCIIbHOCTH;
CaMOCTOSITCIHHO
OCYILIECTBJISTH,
KOHTPOJUPOBATH U
KOPPEKTHUPOBATh
NesITEIIbHOCTbD;
HCIIOJIB30BaTh BCE
BO3MOKHBIE PECYPCHI
OJIsI TOCTHXKCHUS
IIOCTaBJICHHBIX IICJICH
U peai3aliuu
IIJIAHOB
OEeSITCIbHOCTH;
BBIOUPATH yCIICIIHBIE
CTpaTerum B
pa3sIUIHBIX
CUTYaIMsIX

1IP61

CdopmupoBaHHOCTH
MIPEICTABICHHI O
MeCTe XHMUU B
COBPEMEHHOU
Hay4YHOU KapTHUHE
MUpa; TOHUMaHNe
POJIH XMMHUU B
¢dbopmupoBaHUU
Kpyroszopa u
(GYHKIIMOHATTLHOM
IPaMOTHOCTH
YeJoBeKa JJIs
pemeHHs
NPAaKTUYECKHX 3a/1a4
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JIP12 | bepexHoe, OTBETCTBEHHOE | MP2 | YMeHue IIP65 | Bnanenue npaBuiiaMu
Y KOMIIETEHTHOE OPOJYKTUBHO TEXHUKH
OTHOILIEHHE K oO1aTbcs u 0e3omacHOCTH  TpHU
buznuecKomMy u B3aUMOJICHCTBOBAThH UCII0JIb30BaHUH
MICUXOJIOTHYECKOMY B nporecce XUMHUYECKUX
3710pOBBbIO, KaK COBMECTHOM BEILIECTB;
COOCTBEHHOMY, TaK U JAESATEJIbHOCTH,

JIPYTUX JIIOJIeH, yMEHUE YUYUTHIBATh TMO3UIUU
OKa3bIBaTh MEPBYIO JAPYTUX Y4YaCTHHUKOB
MOMOIIIb ESITEJIbHOCTH,
3¢ peKTUBHO
pa3pemarsb
KOH(}IJITUKTHI

JIP13 | Beibop Oynymeit MP9 | Bnagenue HaBbikamu | [IP61 | ChopmMupoBaHHOCTH
npodeccuu u NO3HABATEJIbHOM MPEJCTaBICHUIN O
BO3MOKHOCTEHN pedraexkcun KakK MECTE XMMUU B
peanu3anuu COOCTBEHHBIX OCO3HaHMUSI COBPEMEHHO
JKU3HEHHBIX IJIAHOB; COBEpUIAEMBbIX Hay4YHOU KapTHUHE
OTHOILIEHUE K ANEUCTBUU )1 MHPa; IOHUMaHNE
npodeccuoHanbHOM MBICJIMTEIbHBIX pOJIM XMMUU B
JIEATEIIbHOCTH KaK MIPOIIECCOB, ux dbopMupOBaHUH
BO3MOKHOCTH y4acTHs B pe3yJIbTAaTOB u Kpyrosopa u
pelIeHUY JIMYHBIX, OCHOBaHHUM, TpPaHUII (G YHKITMOHATTLHOM
OOIIECTBEHHBIX, CBOEro 3HaHUs WU IPAaMOTHOCTH
rOCYJapCTBEHHBIX, HE3HaHUsI, HOBBIX YeJIOBeKa IS
0OIIeHAIIMOHATBHBIX NO3HaBaTEJIbHBIX peleHus
npoosem 3ala4 U CPEJICTB MX MPaKTUYECKHUX 3a/1a4

JOCTHUKECHUS

JIP14 | ChopMUpOBaHHOCTH MP8 | Bnanenue 1IP62 | Bnanenue
HKOJIOTUYECKOTO SI3BIKOBBIMHU OCHOBOIIOJIaratoIuMHu
MBIIICHUSI, TOHUMaHUS CpelCTBaMU - YMEHUE XUMUYECKUMHU
BIIMSIHUS COLMAIBHO- SICHO, JIOTUYHO U MOHSATUSMH,
SKOHOMUYECKHUX TOYHO M3JIaraTh CBOIO TEOPHSIMH, 3aKOHAMH
MPOLECCOB HA COCTOSIHUE TOYKY 3peHusl, u
MPUPOJAHON U COLIMATBHOMN HCIIOJIb30BaTh 3aKOHOMEPHOCTSIMHU;
Cpelbl; MpUOOpEeTeHNE aZIeKBaTHHIC YBEpPEHHOE
OTIBITA PKOJIOTO- SI3BIKOBBIE CPEJICTBA MOJIb30BaHUE
HaIIpaBJIECHHON XUMHYECKON
JeATETLHOCTH TEPMUHOJIOTHEH U

CUMBOJIMKOH

JIP15 | OTBeTCTBEHHOE MPI1 | YMeHue 1IP61 | ChopmupoBaHHOCTH

OTHOILIEHUE K CO3/IaHUIO0 CaMOCTOSITEIbHO MPEACTaBICHUH O
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CEeMbH Ha OCHOBE onpeneisiTh HneJu MECTE XMMHUH B
OCO3HAHHOTO IPUHSATHUS OesATEILHOCTH U COBPEMEHHO
IIEHHOCTEH ceMeHOM COCTaBJIAATh IJIaHBI HAay4YHOU KapTHHE
JKU3HHA OEeATEIHLHOCTH, MHpa; TOHUMaHHE
CaMOCTOSTEILHO pOJIM XUMUH B
OCYILIECTBJISITh, dbopMupoBaHUH
KOHTPOJIUPOBATH )7 Kpyrosopa u
KOPPEKTHUPOBATH (G YHKIIMOHATTLHOM
OeSITEIbHOCTD; IPaMOTHOCTH
HMCIIOJIL30BaTh BCC YyeJIOBEKa IS
BO3MOKHBIE PECYPCHI pereHus
IS JOCTH KEHUS MPaKTUYECKHUX 3a/1a4
IOCTAaBJICHHEBIX LEeJIeH
" peaiu3aiuu
IJIAHOB
OesATEIHLHOCTH,
BBIOUPATh YCHEIIHBIC
CTpaTeruu B
pa3sIuIHBbIX
CUTYaIUsIX

5.Coaep:xkaHne H CTPYKTYpPa JIEKTHBHOT0 Kypca
5.1.Coaep:kaHue 3JIEKTUBHOTO Kypca

BBenenne
Hayunble MeTOABI TO3HAHMS BEIIECTB W XUMHUYECKHX siBI€HUU. Pouib
AKCIIEPUMEHTA U TEOPUU B XUMHUHU. MOJETMPOBAHNE XUMUYECKUX MTPOLIECCOB. 3HAUEHUE
XUMHUM 0Opu  OocBoeHHMH creruanbHocTH 23.02.06. «TexHuueckas SKCIuTyaTanus
MOJBMKHOTO  COCTaBa  JKEJIE3HBIX  JOPOI» TEXHOJOTUYECKOTO  Tpoduis
poheCCHOHAIBHOTO 00pa30BaHUs.

O01masi ¥ HeOpraHuv4eckKass XuMus
OcCHOBHbBIEC IOHATHUSA U 3aKOHbI XUMHU

OcHoBHble mTOHATUS XuMHUM. BemectBo. Atom. Monekyna. XuMHUYECKUN
aneMmeHT. Ausutotpornus. IIpocteie u  ciioxkHble BemiecTBa. KauecTBeHHbI U
KOJINYECTBEHHBI COCTaB BELIECTB. XUMHAYECKUE 3HAKU 51 hopMyJIbL.
OTHOCUTENBHBIE aTOMHAsI M MOJIEKYJIApHasi Macchl. KonuecTBO BeleCTBa.

OcHoBHbIE 3aKOHBI XUMHUHU. CTEXHOMETpHS. 3aKOH COXPAaHECHUSI MACChl BEIIECTB.
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOM CTPYKTYpbI. 3aKOH ABOTaapo U
CJIEJICTBUS U3 HETO.

PacuerHpie 3amaum Ha HAaXOXKIEHHUE OTHOCUTEIIBHOW MOJEKYJISIPHOM MAacCChI,
ONPEAETICHUE MAaCCOBOM JOJIM XUMMHUUYECKHUX 3JIEMEHTOB B CJI0KHOM BELIECTBE.

Jemoncmpayuu

Mojgenn aTOMOB XMMHUYECKUX 3JIEMEHTOB.
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Monen MOJeKyal TpPOCTBIX M CIOXKHBIX BEUIECTB (IIAPOCTEPKHEBBIE U
Crroapta—Dbpurieba).

Kosnnekuus mpocThIX U CIIOKHBIX BEIIECTB.

HexoTopele BemecTBa KOIU4ECTBOM | MOJIB.

Mopeinb MOISIpHOTO 00beMa ras3os.

Amnotpormst pocdopa, KHCI0poaa, 0JI0Ba.

Ilpogpunvnvie u npogheccuonanvno 3nauumovle 3INEMEHMbL COOEPHCAHUAL.
AmnoTponHble MoaudUKaIK yriaepoaa (anmas, rpadur), Kuciaopoaa (KUCIopoi, 030H),
oJsioBa (cepoe u 6esoe 0710B0). [ToHITHE 0 XUMUYIECKON TEXHOJIOTHH, OMOTEXHOJIOTHH U
HaHOTEXHOJIOTHH.

IMepuognueckuii 3akoH U [lepuoanyeckass cucreMa XUMHYECKUX
3jieMeHTOB /I.MU.MeHaeseeBa U cTpOeHHE aTOMA

[Tepuoanueckuit 3axkoH J[.M.MenneneeBa. OtkpbiTie JI. M. MenpaeneeBbiMm
[lepuonuueckoro 3akoHa. [lepuoanueckuit 3akon B popmynuponke . 1. Menaeneena.

[Tepuoauueckas TabnMIla XUMUYECKUX JIEMEHTOB — rpaduueckoe oToOpa)keHue
nepuoandeckoro 3akoHa. CTpykTypa MEpUOAMYECKON TaOIWIbl: MEepUoAbl (Majbie U
OoJibIlIKeE), TPYIIHI (TJIaBHASL U TIOOOYHAs).

Crpoenne atoma u Ilepuoamveckuii 3axkon JI. U. MengeneeBa. AtoMm —
ClokHas yactuna. Aapo (OIpOTOHBI W HEUTPOHBI) W AJIEKTPOHHAs 000JIOYKA.
N3otomnbl. CTpoeHME AIEKTPOHHBIX O00JOUYEK aTOMOB 3JIEMEHTOB MAJIbIX IEPHOJIOB.
OcCOOEHHOCTH  CTPOCHMSI DJICKTPOHHBIX O0OOJIOYEK aTOMOB JJIEMEHTOB OOJIBIINX
epruoaoB (nmepexoHbIX AnemMeHToB). [lonarue 00 opbOutamsx. s-, p- u d-opOuTanu.
DOneKkTpoHHbIE KOH(UTypallMk aTOMOB XHMHUYECKHUX AJIEMEHTOB.

CoBpemeHHas dbopmyIpoBKa ITepronnueckoro 3aKOHa. 3HayeHue
[Tepuoanueckoro 3akoHa W Ilepuoauyeckor CHUCTEMBbI XUMHYECKUX JJIEMEHTOB [l.
N. MenpneneeBa il pa3BUTHS HayKU U IOHUMAaHUSI XUMUYECKOW KapTUHBI MUPA.

Jlemoncmpayuu

Paznuunsie dopmbr [lepuoanueckoit cuctembl Xxumudeckux 3nemeHToB /JI. U.
Menpneneesa.

Jlunamuyeckue Tabnuibl 11 MoaenupoBanus [lepnoanueckoi CUCTEMBI.

DIIeKTpU3aLMS TENl U UX B3aUMOJCHCTBUE.

JlabopamopHnutit onvim

1. MopenupoBanue IIOCTPOCHUS Ilepnognueckon TaOIHIIbI
XUMHUYECKUX DJIEMEHTOB.

Ilpogpunvnvie u npogeccuonanvno 3Hauumvlie 3I1eMEHMbL COOEPHCAHUA.
PapnoaktuBHOCTh. VCHONIb30BaHWE PAJUOAKTUBHBIX HM30TONOB B TEXHUYECKHX
ueysix. PEHTreHOBCKOE H3JIydeHUME M €ro HCIOJIb30BAHUE B TEXHUKE W MEIMIMHE.
MopaenupoBaHue Kak METOJ TPOTHO3UPOBAHUS CUTYallMH HA IPOU3BOJICTBE.

CTtpoeHue BemecTBa

HNonnasi xummnyeckasi cBsi3b. KaTnonsl, nx 00pa3oBaHue U3 aTOMOB B Pe3yJIbTaTe
mpoIecca OKHUCJIEHUsA. AHUOHBI, WX O0O0pa3oBaHHE U3 AaTOMOB B pe3yJibTaTe
rpolecca BOCCTAaHOBJICHUS. MIOHHAs CBSI3b Kak CBSI3b MEXK]Yy KaTUOHAMU U aHUOHAMU
3a CYET DJEKTPOCTAaTUUECKOro mnpuTskeHus. Kiaccudukanys HOHOB: IO COCTaBy,
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3HAKY 3apsijia, HaJIUYUIO TUIpATHOW 000J704YkH. VIOHHBIE KPUCTAINTMYECKUE PEIICTKH.
CBOIICTBA BEMIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKON PEIIETKU.

KoBanenTHasi xumu4eckass cBsi3b. Mexann3M 00pa3oBaHHsl KOBAJICHTHOU
cBs3u  (OOMEHHBIW HW  JOHOPHO-AKICTITOPHBIN). DIEKTPOOTPUIIATETHLHOCTb.
KoBasieHTHBIE TIONSIpHAs U HEMOJSApHAS CBSI3U. KpaTHOCTh KOBAJEHTHOW CBA3M.
MonekysipHble ¥ aTOMHBIE KpHUCTaJUIM4Yeckue pemeTkd. CBoOWCTBa BEIIECTB C
MOJIEKYJISIPHBIMU U @aTOMHBIMU KPUCTAJUIMYECKUMHU PELIETKaMHU.

Mera/uinyeckass cBfi3b. MeTaluiMuecKass KpHUCTAUIMYECKas pelieTka u
MeTaJuInYecKasi XuMu4ueckas cBs3b. Ousndeckre cBONCTBA METAILIOB.

ArperaTtHbie COCTOSIHHSI BeIIECTB M BOJAOPOJHAS CBA3b. TBeproe, KUIAKOE U
razoo0pa3Hoe cocTosiHus BemecTB. llepexox BelmiecTBa W3 OJHOTO arperatHoro
COCTOSIHUSA B ipyroe. BomopoaHas cBS3b.

Yucrele BemecrBa u cMmecu. llonsatue o cmecu BeniecTB. ['oMoreHHele u
rereporeHHble cmecu. CocTaB cMeced: 00beMHas M MaccoBasl JI0JIM KOMIIOHEHTOB
CMECH, MaccoBas J0JIs1 IPUMECEN.

Jucnepcubie cucrembl. [lonstue o aucnepcHoi cucreMe. ucnepcHas ¢aza u
nucnepcronHas cpena. Knaccupukanus qucnepcHsix cucteM. [IoHATHE 0 KOMTOMAHBIX
CUCTEMAX.

Jemoncmpayuu

Mopeinb KpUCTaJUIMYECKOU PEMIETKU XJIOpUIa HATPHSL.

OO6pa3ibpl MUHEPAJIOB ¢ MIOHHOW KPUCTAITMYECKOMN PEIIeTKOM: KalblUTa, rajuTa.

Mogenu KpUCTaNIMYECKUX PEHIETOK «CYXOro Jibaa» (Wi Hoja), anmasa, rpadpura
(wnu kBapia).

[Tpubops! HA KUIKUX KPUCTAIIIAX.

OOpa3upl pa3nUyHBIX AUCIEPCHBIX CUCTEM: AMYJIBbCHM, CyCHEH3UM, a’po30JieH,
resie v 301ei.

Koaryssnus.

Cunepesuc.

Oddexr Tunnpans.

Jlabopamopnuvie onvimol

1. IlpuroroBieHue CyClieH3UU KapOOHaTa KaJlbLiUsl B BOJIE.
2. O3HaKOMJICHHE CO CBOWCTBAMU JHUCIIEPCHBIX CUCTEM.

IIpopunbubie U mnpodeccHOHAIBLHO 3HAYHMMbIE JJIEMEHTbI COJEpP/KAHUS.
[TonsspHOCTE CBSI3M W MOJAPHOCTH MoaeKynbl. Konpencanwms. Texydects. Bosronka.
Kpucramnmuzanusa. CyOnumanus u gecyOonumanus. AHOMalIud (U3HUECKUX CBOMCTB
BoJbl. JKuakue kpuctamibl. MUHEpalibl U TOPHBIE MOPOJbI KaK MPUPOJHBIE CMECH.
OMyNbCUM W CYyCIIEH3uU. 30au (B TOM uwmcie a’po3onu) u renu. Koarymsuus.
Cunepesuc.

Boaa. PacTBopbl. DieKTposuTHYECKAS] AMCCOIUALIMSI

Boxa. PacrBopnl. PacrBopenme. Boma kak pactBopurtens. PacTBOpUMOCTH
BelecTB. HachllieHHbIe, HEHACHIIIEHHBIE, MEPECHIIICHHbIE PACTBOPHI. 3aBUCHUMOCTD
pPacTBOPUMOCTH Ta30B, JKUJIKOCTEH M TBEPIbIX BELIECTB OT Pa3IUYHbIX (PAKTOPOB.
MaccoBas J10Ji1 paCTBOPEHHOIO BEILIECTBA.
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JJIEKTPOJIUTHYCCKAA  JIUCCOUUANUSA.  OJEKTPOJIUTBI U HEDIJIEKTPOUTBHI.
DIIEKTPOJIUTHYECKasT Auccolranusa. MeXaHU3Mbl 3IEKTPOJUTHYECKON JHCCOLMAIUN
JUIL BEIIECTB C pA3JUYHBIMM THUINAMH XWMHUYECKOW CBs3U. ['HMOpaTMpoBaHHbIE U
HETUpaTUpPOBaHHbIE MOHBI. CTENEHb ANEKTPOJIUTHUECKON aucconuanuu. CUlbHBIC U
cmabpie  2meKTponuThl. OCHOBHBIE  TIOJOXKEHUS  TEOPUH  AJICKTPOJUTHUCCKOMN
aucconuann. Kucinorsl, OCHOBAaHHS M COJM KaK 3JIEKTPOJIUTHI.

Hemoncmpayuu

PacTtBOoprMOCTBE BEIECTB B BOJIE.

CoOupaHue razoB METOJOM BBITECHEHUSI BOJIBI.

PacTBOpeHuE B BOJIe CEpHOM KHUCIIOTHI U COJIE aMMOHMUSL.

OO0pasipl KPUCTATIIOTUIPATOB.

N3rorosieHne TUIICOBON MOBA3KHU.

HcnpiTanne pacTBOPOB — JJIEKTPOJIMTOB UM HEAJIEKTPOJIUTOB HA  IIPEAMET
JIUCCOLIMALIAH.

3aBUCHUMOCTh CTENEHU HJIEKTPOJUTHUYECKON JUCCOIMALMA YKCYCHOW KHCIOTBI
OT paz0baBJeHUS pacTBOpa.

JIBM>KEHHE OKpAIICHHBIX HOHOB B AJIEKTPUUYECKOM IOJIE.

[IpuroToBneHue KECTKOW BOIBI U YCTPAHEHUE €€ KECTKOCTH.

HNonurtsl.

OO6pa3iibl MUHEPAJIBHBIX BOJ| Pa3JIUYHOTO HA3HAUEHUSI.

Ilpakmuueckoe 3anamue

1. Onpenenenue pacTBopa 3aJaHHOW KOHIIEHTPALUU.

IIpopuabubie W nNpPodecCHOHATBHO 3HAYUMbIC JJIEMEHTbI COJACPKAHMSL.
PactBopenune kak (Qusuko-xumudeckuid mporecc. TemmoBbie 3pGEKTH  MpU
pactBopeHun. Kpucramnoruaparsl. Pemienne 3aaa4 Ha MacCOBYIO JIOJIF0 PACTBOPEHHOTO
BemecTBa. [I[puMeHeHne BOJBI B TEXHUYECKHUX IEsX. JKeCTKOCTh BOJBI U CIIOCOOBI
ee ycrpaHeHus. MuHepaabHbIE BOBI.

Knaccudpuxkauuss HeOpraHm4ecKux COeIMHEHUA U X CBOMCTBA

Kuciaorsl m ux cpoiictBa. KUcnoTel Kak 3JIEKTPOJIUTHI, MX Kiaccupukanus
M0  pa3IM4YHBIM NpU3HAKaM. XHUMHYECKHME CBOWCTBA KHCJIOT B CBETE€ TEOPUU
BJIEKTPOJIUTUYECKOMN JCCOLMALINH. OcobeHnHocTu B3aUMOJCH CTBUS
KOHLICHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT ¢ MeTauiaMu. OCHOBHBIE CIIOCOOBI
MOJYYEHUS KUCIIOTHI.

OcHoBaHusl U UX cBoiicTBa. OCHOBaHUS KaK 3JEKTPOJUTHI, UX KiaccupUKaus
[0 pAa3JUYHbIM TPU3HAKAM. XHWMHUYECKHE CBOWCTBA OCHOBAHUN B CBETE€ TEOPUU
AJIEKTPOJIUTHYECKON AuccouMrannu. Pa3nokeHne HEpacTBOPUMBIX B BOJIE OCHOBAHUMU.
OcHoBHbIE cIOCOOBI MOTY4YEHHUSI OCHOBAHUH.

Comm m ux coiicrBa. Comu kak 37ekTposiutbl. CoiM CpellHHe, KHUCIbIE U
OCHOBHbIE. XUMHUYECKHE CBOMCTBA COJIEM B CBET€ TEOPHUMU DIICKTPOIUTUUECKOU
mucconmanuu. CriocoOsl moay4deHus coe. [ maponus comneit.

Oxcuabl U ux cBoiictBa. CosieoOpa3yromiye W HECOJIeo0pa3yroue OKCHUJIBI.
OcHoBHbIe, aM(OTEpPHBIE U KUCIOTHBIE OKCHJBI. 3aBUCMMOCTh XapakTepa OKCHUJia OT
CTETICHH OKHUCJIEHHUS O0O0pa3ylollero ero MeTajjia. XHMHYECKHE CBOMCTBA OKCHJIOB.
[Toyuenue okCUIOB.
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Jlemoncmpayuu

BzanmopenicTBue a30THOM M KOHIEHTPUPOBAHHOM CEPHOM KUCIIOT C METaJUIaMH.
['openne docdopa u pacTBOpeHUE NPOAYKTa TOPSHUS B BOJIE.

[Tomy4yenue u cBo¥cTBa aM(pOTEPHOTO THAPOKCHIA.

HeoOpatumerii Tuaponns kapOua KambIys.

OOpaTuMbIi THAPOJIA3 COJICH PA3TUIHOTO THUIIA.

Jlabopamopnvie onvimul

1. HcnpiTanne pacTBOPOB KUCIOT MHIMKATOPAMM.

2. HcnbiTanue pacTBOPOB MIETOYEN UHAUKATOPAMH.

3. B3aumopeiicTBue 1ienoden ¢ COJIAMU.

4, PaznoxeHne HepacTBOPUMBIX OCHOBAHUH.

5. B3auMopaelcTBUE KHUCIOT € METaNIaMH, OKCHUJAMH METaJUIOB,
OCHOBAaHUSAMHU, COJISIMHU.

6. BzaumopercTBre cosel ¢ MeTaiaMu, IpyT C APYyTOM.

7. ['maposn3 coser pa3IuyHOro TUIIA.

Ilpopunvuvie u npogeccuonanvno 3Havumvle INEMEHMbL COOECPIHCAHUAL.
IIpaBuia pazbaBieHHs CEpHOM KHCIOTHL. Jcmosnb3oBaHME CEPHOM KHUCIOTHI B
IIPOMBIIUICHHOCTH. EfKHe menouu, uX MCIOJIb30BaHNE B MPOMBIIUIEHHOCTH. ['amenas
W HerameHass H3BECTb, WX IPUMEHEHHE B CTpPOMTENbCTBE. l'mmc u anedactp,
runicopanue. llonstue o pH pactBopa. KuciorHas, menodnasi, HEWTpajabHas cpena
pacTBOpPOB.

XuMHu4ecKkue peakiuuu

Knaccudpuxauusa xumuyeckux peaxkumiu. Peakiuym coenvHeHus, pa3iiokKeHUs,
3amernienusi, oOmena. Karamutuueckue peakiuu. OOpaTumble W HEOOpaTUMBbIE
peakuuu. ['OMOreHHble W  TE€TEPOr€HHbIE  PEaKIUU. ODK30TEPMHUECKHUE U
SHAOTEPMUYECKUE  peakuuu.  TermoBod  3hEGEKT  XUMHUYECKHX  PEaKIuu.
TepMoxuMUYECKHE YPAaBHEHUS.

OKHUCIUTETILHO-BOCCTAHOBUTEIbHbIEC peakuuu. CreneHb OKHCJICHUS.
Okucnurens W BOCCTaHOBJICEHME. BoccraHoButenb W OKUCIeHHE.  Merton
3JIEKTPOHHOTO Oayanca TSt COCTaBJICHUS YpPABHEHUW  OKHUCIUTEIIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIHM.

CkopocTb XUMHYECKHUX peakumi. [IoHATHE O CKOPOCTH XMMHYECKUX PEaKIUU.
3aBUCUMOCTh CKOPOCTH XHUMHYECKUX PEAKIHUN OT pa3audHbIX (DAKTOPOB: MPUPOILI
pearupyronmx  BEIIECTB, WX  KOHIIEHTpPAlUHWH, TEMIEPATypbl, MOBEPXHOCTH
COITPUKOCHOBEHUS U UCITOJIb30BaHUS KaTaInu3aTOPOB.

O0paTumocTh XuMH4YecKHX peakiuii. OOpatuMbie 1 HEOOpPATHUMBIC PEAKIIUU.
XUMHYECKOE PAaBHOBECHE U CITOCOOBI €TO CMEIIICHUS.

Jemoncmpayuu

[Ipumepsl HEOOpPAaTUMBIX pEaAKIUi, UIYIIUX C 0O0pa30oBaHHEM OCajKa, ra3a WU
BO/JIBL.

3aBUCUMOCTBH CKOPOCTH PEAKIMU OT MPUPOIbI pearupyroyux BEIIECTB.

B3aumoneiicTBre pacTBOPOB CEPHOM KUCIOTHI C pacCTBOpaMHU THOCYJIb(aTa HaTpuUs
Pa3IMYHON KOHIEHTPAIIMU U TEMIIEPATYPHI.
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Mopenb KUMSIIETo CIOos.
3aBUCHUMOCTh CKOPOCTH XMMHYECKOW pEaKIuu OT MPUCYTCTBHS KaTaau3aTopa Ha
MpUMeEpe paslioKEHUs MEePOKCHAa BOAOpPOAA C TMOMOIIBIO JUOKCHIA MapraHiia H
KaTanasbl.
Mopenb 35eKTpoausepa.
Mogenb 3JIeKTPOJIM3HON BaHHBI JJIS1 TTOTYYEHUS AJIIOMUHMUS.
Mojiesib KOJIOHHBI CHHTE3a aMMHaKa.
Jlabopamopnuvie onvimul
1. Peakuus 3aMenieHus MU KEJI€30M B paCTBOPE MEIHOTO KyIopoca.
2. Peaxiuu, naymime ¢ o6pazoBaHuEM OCajika, ra3a Wid BOIbI.
3. 3aBUCHUMOCTh CKOPOCTH B3aUMOJEHCTBHS COJSHOM KUCIOTHI C METAJNIAMH
OT UX TIPUPOBIL.
4, 3aBUCHUMOCTh CKOPOCTH B3aUMOJICHCTBUS IMHKA C COJISTHOM KUCJIOTOM OT €€
KOHIICHTPALINH.
Ilpogpunvnvie u npogheccuonanvHo 3HauuMvle 3IIEMEHMBL COOEPHCAHUAL.
[Tonsatue 00 oyekTposiv3e. OJIEKTPOJM3 PACIUIaBOB. JIEKTPOJIU3  PACTBOPOB.

DJEKTPOIUTUYECKOE IOIyYECHHE AIFOMUHUS. [TpakTrnyeckoe PUMEHEHUE
AIEKTPOJIN3A. ["anbBanomnactuka. ["anbBaHocTerud. PaduHupoBaHHe LBETHBIX
METaJIJIOB.

Karamum3z. T'omoreHHsle ©  rereporeHHsle  KaTanu3aTopbl.  IIpomoTtopsl.
Karanutnueckue sp1. UTHTrHOUTOPEI.

[Ipon3BoACTBO aMMHaKa: CBIPbE, allllapaTypa, HAYYHbIE TPUHLIAIIBL.

MeTaJibl 1 HEMETAJLIBI

Metamnbl. OcoOEHHOCTH CTpOEHMsSI aTOMOB U KpuctamioB. Puznueckue
cBoiictBa MertauioB. Kiaccudukanuss MeTauIoB 1O  PA3IMYHBIM  MPU3HAKAM.
XHUMUYECKHE CBOMCTBA METAIIOB. DJIEKTPOXUMHUYECKHUI P HANPSHKEHUNM METaJUIOB.
Merammorepmus.

O6mme  crocoObl  moiyudeHus  MerauioB. [loHsTHE O  MeTauTyprumu.
[Inpomerannyprus, TUAPOMETALTYPrUus W SJIeKTpoMeTauryprus. CrjiaBbl YEpHBIE H
LIBETHBIE.

Hemeranabl. OcobeHHOCTH CTpoeHUst aroMoB. Hemeramibl — NpOCThIE
BEILIECTBA. 3aBUCHMOCTb CBOMCTB TaJOT€HOB OT HMX IOJOXKEHUS B IEPUOINYECKOU
cucreMe. OKHUCIUTENBHBIE WM BOCCTAHOBUTEJIBHBIE  CBOMCTBA  HEMETAUNIOB B
3aBUCHMOCTH OT UX MOJIOKEHUSA B PALY DJIEKTPOOTPULIATEIBHOCTH.

Hemoncmpauuu

Komnexuust metamios.

B3auMozeiicTBue METaUIOB C HEMETaulaMH (JKee3a, LHMHKAa W aJlOMHHHS C
CEpOM, ATFOMUHUSA C HOIOM, CYpbMBI C XJIOPOM, TOPEHHE JKEJIE3a B XJIOPE).

['openue meTamnos.

AIOMUHOTEPMHUS.

Konnekmus wHemeramioB. [openne HemeramuioB (cepbl, ¢ocdopa, yris).
BriTecHeHre MeHee aKTHMBHBIX TajJOr€HOB M3 PacTBOPOB HUX cojiel Oosiee aKTUBHBIMHU
rajoreHamH.
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Moiens mpOMBIIIUIEHHOW YCTAaHOBKH JIJIsl IPOU3BOJICTBA CEPHOM KUCIOTHI. Moenb
neun sl 00Kura U3BeCTHAKA. KOJIEKIIMK MPOIYKITUN CUITMKATHOW TPOMBIITUICHHOCTH
(ctexna, papdopa, dasHca, IIeMEHTa pa3TMIHBIX MAPOK U Ap.).

Jlabopamopnuie onvimot

1. 3akanka 1 OTIYCK CTaJIu.

2. O3HaKOMJICHHE CO CTPYKTYpaMHu CEpOro u OeIoro yyryHa.

Ilpakmuueckue 3anamusn

1. Pemenune skcriepuMeHTaIbHBIX 3a/1a4.

IIpopuiabHbie U nNpodecCHOHAIBLHO 3HAYMMBIE JJIEMEHThI COJEpP:KAHUS.
Koppo3usi MeTaimioB: XUMHYECKas M JJIEKTPOXUMHUYECKas. 3aBHCHUMOCTh CKOPOCTH
KOppO3UH OT YCJIOBHU OKpYyXaromiei cpeapl. Knaccudukaims KOppO3UH METAUIOB
N0 pa3iaudHbIM mpu3HakaM. CriocoObl 3aUThl METAIIIOB OT KOppo3uu. [Ipon3BoacTBo
yyryHa u ctanu. [lonydyeHne HemeTaiuioB (PpaKkIIMOHHON MEPErOHKOM JKUJIKOTO BO3yXa
U DJIEKTPOJIU30M  pPACTBOPOB WM  PACIUIABOB  JJIEKTpOMTOB.  CuiMKaTHas
MPOMBIIIUIEHHOCTh. [Ipon3BOACTBO CEPHOI KUCIIOTHI.

Opranunyeckasi XuMHS
OcCHOBHbIC IOHATUA OPraHUYECKOM XUMHH U TEOPUS CTPOCHUS
OPraHNUYeCcKHUX COeIMHEeHM I

Ipeamer opranuyeckoit xumuu. [IpupoaHbie, NCKYCCTBEHHBIE U CHHTETUYECKHE
opraHnyeckue BeuecrBa. CpaBHEHNE OPTAHUYECKHUX BEIIECTB C HEOPTaHUYECKUMH.

BaneHTHOCTh. XMMHUYECKOE CTPOCHHME KaK MOPANOK COCIMHEHUS aTOMOB B
MOJIEKYJIBI 10 BaJICHTHOCTH.

Teopusi crpoeHuss opranm4veckux coennnennii A.M.bytiaepoBa. OcHOBHbIE
IIOJIOKEHUST TEOPUM XMMHUYECKOro CTpoeHus. M3omepus u u3omepbl. XHUMHUYECKHE
(bopMyJIbl U MOJIENT MOJIEKYJI B OPTaHUUECKON XUMUMU.

Kaaccupukanusi opranudecknx BemlecTB. Kiaccuduxanus Bemects 1o
CTPOCHHIO YTJIEPOJHOTO CKEeJeTa M HaNuuMio (yHKIUOHAJIbHBIX Tpymm. ['omonoru u
romoJiorus. Hauana nomenknarypel [UPAC.

Knaccupukanus peakuuii B OpraHnyeckod xumuu. Peaknnn npucoeauHeHus
(rugpupoBaHMs, TajJOT€HUPOBAHUS, THAPOTAJOr€HUPOBAHUA, Tuaparauuu). Peakuuum
OTILEIJIEHUS (IETUAPUPOBAHUS, NETUAPOrAIOreHUPOBAHUS, AerujapaTtanuu). Peakiumn
3amenieHus. Peakuum nzomMepusannu.

Hemoncmpauuu

Mopenu MoJIeKyJI TOMOJIOTOB ¥ U30MEPOB OPraHUYECKUX COCINHEHUM.

KauecTBeHHOE OOHapyXeHHE YIiiepoja, BOAOpPOJa M XJopa B MOJIEKyJax
OPTraHUYECKUX COCIUHECHUMU.

JlabopamopHnulit onvim

1. M3rorosiieHne Moenen MOJIEKyJl OpraHUYECKUX BEIECTB.

Ilpogpunvuvie u npogeccuonanvHo 3HauUMble INEMEHMBL COOEPHCAHUA.
[lonsitue o cyOctpate u peareHTe. Peakuuu OKUCIEHUS M BOCCTAHOBJICHUS
OpPraHUYECKUX BELIECTB. CpaBHeHue KJ1accuukanuu COEIMHEHUN U
KJaccu(PUKaMyd peakuuid B HEOPraHMYEeCKON M OPraHUYeCKOW XMMUHU.
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Yri1eBoa0poabl M NX NPUPOJIHbIE HCTOYHUKH

AJIKaHbI: TOMOJIOTUYECKUWA psii, H30MEpHUsi W HOMEHKJIATypa aJKaHOB.
XHWMHYECKUE CBOMCTBA alKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMEIICHUE, Pa3JI0KEHUE,
nerupupoBanue. [[puMeHeHre aJKaHOB HA OCHOBE CBOMCTB.

AJIKeHbI. JTUJICH, €ro MOJTy4YECHUE (meruapupoBaHUEM 3TaHa,
JENOoJIMMEpU3alel NoJudTHIeHa). ['oMonornueckuii psia, U30MepHsi, HOMEHKIAaTypa
QIKEHOB. XMMHUYECKHE CBOMICTBA JTWIEHA: TOpPEHUE, KayeCTBEHHbIE PpPEAKIUU
(obecrBeunBaHre OpPOMHOI BOJABI W pacTBOpa IEpMaHTaHaTa Kaius), THUApaTaIus,
nonuMepusanus. [[pumenenre 3TuaeHa Ha OCHOBE CBOMCTB.

Juenbl U kayuyyku. [loHsiTHE O IHEHAX KaK YrieBOAOPOJIaX C JABYMs JIBOMHBIMU
cB3siMu.  CompspkeHHblE  TueHbl. XHUMHUYeCKHMe CcBoilcTBa OyraaueHa-1,3 wu
u3omnpeHa: oOeclBeYMBaHHE OpPOMHOW BOJABI U MOJMMEpU3AIUs B  KaydyKH.
HarypanbHbplil M cHHTETHUYECKHE KayyyKu. Pe3uHa.

AJkMHBL.  AnetuneH. XHUMHYECKHE CBOMCTBaA alEeTUICHA: rOpEeHue,
oOecuBeyrBaHle OpPOMHOM BObI, MPUCOECAMHEHUN XJIOPOBOAOPOJA W THApaTalMsl.
[IpumeHeHne aneTuieHa Ha OCHOBE CBOMCTB. MeKknaccoBas H30MEPUS  C
aJNKaJueHaMHU.

Apenbl. beH3on. XuMuuyeckwe  CBOMCTBa  O€H30i1a: TOpEHWEe, peakuuu
3aMelleHusl  (rajJoreHupoBaHue, HUTpoBaHue). llpumeHeHue O€H305la Ha OCHOBE
CBONCTB.

Ilpupoanbie  HMCTOYHMKHM  yrjeBoaopoaoB. Ilpuponsbelii  ra3:  cocras,
MIPUMEHEHUE B KayeCTBE TOIUIMBA.

Hedts. CoctaB u nepepabotka nedgtu. [leperonka nedru. Hedrenpomykror.

Jlemoncmpavyuu

['openne meTaHa, 3TUIIEHA, AallETUIICHA.

OTtHollIeHHEe MeTaHa, dTUJICHA, alleTUIeHa U OCH30JIa K pacTBOpaM MepMaHraHarta
KaJisg 1 OpOMHOM BOJIE.

[Tonyuenne »STuieHa peakuuend JAeruapaTaldd  3TaHOJA, alleTWIeHa —
TUAPOJIM30M KapOu/ia KaJlbLIHsl.

Paznoxenue kayuyyka MpU HarpeBaHUM, HCHBITAHUE TPOAYKTOB Ppa3JI0KEHUS
Ha HENpeaeNbHOCTb.

Komnekmuss oOpasnoB Hehtrn u HedrenpoayktoB. Komnekuus «KameHHbIN
YTOJdb W MPOAYKIHS KOKCOXUMUYECKOTO MPOU3BOICTBAY.

Jlabopamopnuvie onvimol

1. O3HakoMJIeHHE C KOJUICKIHEW 00pa3ioB HeDTH W TPOIYKTOB €€
nepepadoTKU.

2. O3HakOMJIEHHE C KOJUIEKIMEH KaydyyKoB W oOpasuamMu H3AeIuil U3
PE3UHBI.

Ilpogpunvnvie u npogeccuonanvno 3Hauumvlie INEMEHMbL COOEPIHCAHUA.
[IpaBuno B. B. MapkoBaukoBa. Krnaccudukanuss u Ha3Ha4YeHHE Kay4dyKOB.
Knaccudukanus n HazHaueHue pe3uH. Bynkanuzanus kaydyka.

[TonyyeHnue aneTuieHa NUPOIM30M MeETaHAa WM KapOMAHBIM criocoOoM. Peakius
MoauMepu3aluu  BUHWIXJopuaa.  [lonuBuMHMIXJIOpHUA W €ro  NPHUMEHEHHUE.
Tpumepuzanus aneTuieHa B 0€H30171.
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[lonstTue 006 o9kcTpakuuu. BoccraHoBieHne HUTPOOEH30JIa B AHWIHH.
I'omomornueckuui psan apenoB. Tonyosn. HurpoBanue tosyona. Tpotu.

OcCHOBHBIE HaNPaBJICHUS IPOMBILIJIEHHOW IepepabOTKHU MPUPOJIHOTO Ta3a.

[TomyTHBII HeTAHOI ra3, ero nepepadboTKa.

[Iporieccel  MPOMBIIUIEHHON TepepadOTku HEPTH: KPEKUHT, PUPOPMUHT.
OxTaHoBOE YHCIIO OEH3MHOB M METAHOBOE YHCIIO TU3EIFHOTO TOTUIMBA.

Koxkcoxumuueckoe nmpou3BOACTBO U €r0 MPOAYKIHS.

KucJiopoacoaep:kamue oprannyeckue coeJMHeHUs

Couprel. [lonyyeHue s3TaHona OpOKEHHEM TJIIOKO3bl UM THApaTalUed 3THIICHA.
['mapokcunpHas rpymnmna kKak (yHKIuoHanpHas. [IoHATHE O MpenenbHbIX OJHOATOMHBIX
cnuprax. XMMHYECKHME  CBOMCTBA  JTaHOJA:  B3aUMOJEWCTBHE C  HATpHEM,
oOpa3oBaHHE MPOCTBIX U CIOXKHBIX 3(QUPOB, OKHUCIEHHE B anpaeruj. lIpumeneHue
ATaHOJIa HAa OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 NOCJIECACTBHA ISl OpraHU3Ma YeJIOBeKa
U NIPEAYIPEKICHUE.

['nuepuH  Kak  NOpPEACTAaBUTENb  MHOTOATOMHBIX — cOUpPTOB. KayecTBeHHas
peakuus Ha MHOTOaTOMHBIE ciupThl. [I[puMeHenne rmunepuHa.

®enon. Ousnueckne M XUMUYECKHE CBoWcTBa (heHona. B3aumHoe BiausiHUE
aTOMOB B MoJIeKyJie (eHOJa: B3aUMOJACHCTBUE C TUAPOKCHIOM HATpHUsl U A30THOMN
kucioTol. [IpuMenenune heHona Ha OCHOBE CBOMCTB.

Aapaeruanl. Iloustue 00 albJeruaax. AnsnernaHas rpymma  Kak
¢ynkunoHanpHass. Dopmanbaeruy 51 ero CBOMCTBA: OKHCIJICHUE B
COOTBETCTBYIOIIYIO KHUCJIOTY, BOCCTAHOBJIEHHME B COOTBETCTBYIOIIMMK  CIHPT.
IlonydeHne aIbAETUIOB OKHUCIEHHEM COOTBETCTBYIOUIUMX CHUPTOB. I[IpumeHeHue
(dbopMaberuia Ha OCHOBE €r0 CBOWCTB.

Kap6onoBbie kuciorbl. [lonsrue o kapOoHOBbIX kucioTax. KapOokcumbHas
rpynna kak (yHKIUOHaNbHass. ['OMonoruueckuil psii MpenesabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCHOT. [lomydyeHne KapOOHOBBIX KHCIOT OKHUCICHHEM allbJEeTU/IOB.
XVMMHUYECKHE CBOMCTBA YKCYCHOW KHCIOTBI: OOIIME CBOWCTBA C MHHEPATbHBIMU
KHCIIOTaMU M peakuus stepudukanuu. [IpumeHeHne yKCyCHOM KHCIOTBI Ha OCHOBE
CBOKCTB. BpICcIInE KUPHBIE KHCIIOTHI

Ha MPUMEPE MAITBMUTHHOBOM U CTEAPUHOBOM.

Caoxnbie 3¢pupsbl u :Kupbl. IlonydeHue CHOXHBIX 53(QUPOB peakuuen
srepudukannu. Craoxublie 3pUpbl B NpUpOJE, UX 3HAaueHHUE. [IpuMeHeHue CII0XKHBIX
3(UpOB HA OCHOBE CBOMCTB.

XKupel kak croxubele 3¢upsl. Knaccupukaius xKupoB. XUMHUYECKHE CBOMCTBA
KUPOB: TUAPOJIN3 U TMAPUPOBAHUE XUIAKHUX KUPOB. lIpuMeHeHHe KUpOB Ha OCHOBE
CBOMCTB. MbLia.

YraeBoabl. YrieBoApl, HX KilaccuUKanus: MOHocaxapuisl  (TJIOKO3a,
bpykTOo3a), TMcaxapu bl (caxaposa) U mojrcaxapuasl (Kpaxmai U 1eJUTII03a).

['moko3a —  BemIeCTBO C JBOWMCTBEHHOW (YHKIIMEH —  aJdbJCTHIOCIUPT.
XHUMHUYECKUE CBOMCTBA IIIIOKO3bI: OKUCIIEHUE B IIIIOKOHOBYIO KHCJIOTY, BOCCTAHOBIJICHHE
B copOuUT, cniupToBOE OpoxeHue. [[pumMeHenmne riatoKo3bl HA OCHOBE CBOMCTB.
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3HavyeHue YriaeBOAOB B )KMBOM MPUPOJE U KU3HU YesoBeka. [loHsATHe 0 peakuusax
NOJIMKOHAEHCAlMM W THAPOJM3a Ha TMPUMEPE B3aMMOIIPEBPAILCHHI: TJIIOKO3a
<>TIOJINCAXapUL.

Jemoncmpayuu

OxuciieHre crupTa B aJIbJIETU.

KauecTBeHHbIE peakllMd Ha MHOIOATOMHBIE CITHPTHI.

PacTBopuMOCTh (peHOMa B BOJIE MTPU OOBIYHOM TEMIEpaType U HArpeBaHHUH.

KauecTBennsie peakiuu Ha (HEeHOJI.

Peakuus cepeOpsHOro 3epKaiia ajabAeTruI0B U TIIFOKO3bI.

OxkuclieHrne alnbJeruioB U III0KO3bl B KUCIOTY ¢ MOMOIIbIo ruapokcuna meau (I1).
KauectBennas peakius Ha kpaxmail. Komnekius 3(pupHBIX Macen.

Jlabopamopnvie onvimuol

1. PacTtBopeHue riuuepuHa B BOJE U B3aUMOJEUCTBUE C TUAPOKCUIOM
meau (1D).

2. CBolicTBa YKCYCHOM KHMCIIOTBI, OOIIHE CO CBOMCTBAMU MUHEPAJIBbHBIX
KHCJIOT.

3. Jloka3aTenbCTBO HEMPEAEIBHOIO XapaKTepa KUIKOTO KUpa.

4, KauecTBeHHas peaknuus Ha Kpaxmall.

Ilpogpunvnuvie u npogeccuonanvho 3HauUUMbBIE IIEMEHMbL  COOEPHCAHUAL.
MeTuiioBbId CHUPT M €r0 HKCMHOJb30BAHME B KA4ECTBE XUMHUYECKOTO ChIPbS.
TOKCHMYHOCTH METaHOJIa W TIpaBWJa TEXHUKH O€30MaCHOCTH TpU padoTe C HUM.
OTUICHTIIMKOJIb U €r0 MPpUMEHEHHE. TOKCUYHOCTh STUJICHTJIMKOJIA U TIpaBUjia TEXHUKH
0€30macHOCTH MPHU pabOTE C HUM.

[Tonyyenue ¢eHona W3 MPOIYKTOB KOKCOXMMHYECKOTO TPOU3BOJACTBA U W3
OeHzora.

[Tomukonnencaruss gopmanpaeruga ¢ ¢geHoiaoM B peHomoGopMaIbIeTHIHYIO
cmony. Aneranpaerua. lloHsThe o KeTOHaX Ha mpuMepe anetroHa. lIpumeHenwne
alleTOHA B TE€XHUKE U MPOMBIIIJIEHHOCTH.

MHoroo0Opasue KapOOHOBBIX KHUCJIOT (ILABEJIEBOM KHUCJIOTHI KaK JBYXOCHOBHOM,
AKpUJIOBOM KUCJIOTHI KaK HEMPEAeIbHOM, OCH30IHOM KUCIOTHI KaK apOMaTHYECKOM ).

[InenkooOpasyromue Macna. 3aMeHa XUPOB B TEXHUKE HEMUILEBBIM ChIPHEM.
CuHTEeTHYECKNE MOIOIIUE CPEJICTBA.

MosnouHokucaoe OpokeHue rioko3bl. Kuciomonounsie npoaykTel. CUiocoBaHue
kopMoB. HutpoBanue 1iemiton03bl. [Tupokcuau.

A3o0Tcoaep:xaime opranndeckue coequHenus. [loanmepnl

Amunbl. [lonarue o0 amuuax. Anudarndeckue amMuHbBI, UX KIaCCHPUKAIUSI U
HOMEHKJIaTypa. AHWIMH KaKk OpraHudeckoe ocHoBaHue. IlomyueHue aHWIMHA U3
HUTPOOEH307Ia.

[IprmeHeHne aHWIMHA HA OCHOBE CBOMCTB.

AMHUHOKHCIAOTBI. AMUHOKHUCIOTHI Kak aMmQoTepHble AUPYHKIIMOHATHHBIC
OPraHUYECKUE COEIMHEHUA. XUMUUYECKUE CBOMCTBA AMUHOKHCIIOT: B3AaUMOJCHUCTBUE C
ejg04YaMy, KUCJIOTaMH W JAPYT C JIpyroM (peaxkuusi MoiaukoHaeHcanuu). llentuanas
CBSI3b U MOJUTICTITHIBI.

[IpumeHeHne aMMHOKHUCIIOT HAa OCHOBE CBOMCTB.
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Bbeaku. IlepBuuHas, BTOpUYHAsA, TPETUYHAsI CTPYKTYpbl O€IKOB. XUMHUYECKHE
CBOMCTBa  O€JIKOB: TOpEHHE, JACHAaTypauus, TUAPOIN3, LBETHBIE PEAKIHHU.
buonornueckue pyHKIuN OEIKOB.

IHonumepsl. benku u nmonrcaxapuabl KaK OHMOMOIUMEDBI.

Ilnacrmacesl.  [lomydeHne  mONMMEpPOB  peakUMed  NOJMMEPU3ALMU U
IIOJIMKOHJCHCAMK.  TepMOIUIACTUYHBIE W TEPMOPEAKTUBHBIE  IUIACTMACCHI.
IIpencraBurenu mactmace.

Bosiokna, wux kiaaccupuxkanmsa. I[lonyyeHune  BosokoH.  OTaenbHbIE
IIPEACTABUTENN XUMHYECKUX BOJIOKOH.

Jlemoncmpayuu

B3aumozericTBue aMMHuaka U aHWIMHA C COJISTHOU KHCIIOTOM.

Peakuus anuamHa ¢ GpOMHOM BOJIOH.

Jloka3aTesbCTBO HATMYMSI (PYHKIIMOHAIBHBIX FPYII B pAaCTBOPAaX aMUHOKHUCIIOT.

PacTBopeHue u ocaxieHue OeIKoB.

[IBeTHBIE peakiuu OEIKOB.

['openne nTuubero nepa v MEPCTAHON HUTH.

Jlabopamopnuvie onvimaol

1. PactBopenue 6eKoB B BOJIE.
2. OOnapy:xeHue 0eJIKOB B MOJIOKE U MSICHOM OYyJIbOHE.
3. Jlenatypanus pacTBopa O0eika KypHHOTO SiIia CIUPTOM, PacTBOpaMHU

COJICH TSIKENBIX METAJIJIOB U IIPU HAIPEBaHUU.
Ilpakmuueckue 3anamusn
1. Pacno3naBaHue miacTMacc v BOJIOKOH.
2. Pemenue 3ama4 Ha BBIBOJ (hOPMYJT OPraHMUECKUX BEIECTB.
Ilpogpunvnvie u npogheccuonanvHo 3HauuUMble 3IIEMEHMBL COOEPHCAHUAL.
AMMHOKANpoHOBas KucioTa. KanmpoH Kak MpencTaBUTENb IMOJUAMHIHBIX BOJIOKOH.
Hcnonp3oBanne ruAponu3a OCIKOB B  MPOMBINUICHHOCTH. [lOMMBUHUIXIIOpULT,
noymrerpadTopaTuiieH  (TedIoH). denonohopManbIeruIHbIE MJIACTMACCHI.
Hemwtynoun. IIpoMbIIEHHOE MPOU3BOICTBO XUMHUYECKUX BOJOKOH.

5.2. Tembl pedepaToB (T0KJIAT0B), HHANBHAYAJIbHBIX POEKTOB.

1. buorexHoJIOTHs U TreHHask nHXkeHepus: — TexHojorun X XI Beka.
HanorexHOnorns Kak IIPUOPUTETHOE HAIIPABICHHUE PA3BUTUS HAyKH U
npousBoacTtBa B Poccuiickon denepaunn.

CoBpeMeHHBIE METObI 00e33apaKUBAHUS BOIBI.

AJIOTpPOIHUSI METAIIIOB.

Kwusub u nearensHocTh . 1. Menneneena.

«IlepuonnyeckoMy 3akoHy Oy/yiiee He TPO3UT Pa3pyLICHUEM. . )

Cunres 114-ro snemenTa — TpUyM@ poCCUNCKUX (PU3UKOB-AIEPIIUKOB.
H3oTonsl Bogopoaa.

Hcnonp30BaHne paguOaKTUBHBIX U30TONOB B TEXHUYECKUX LIENSX.

N

©®NDOIA W
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10.PeHTreHOBCKOE U3ITyYE€HHUE U €r0 UCIOIb30BaHUE B TEXHUKE U MEJTUIIMHE.

11.T1na3mMa — yeTBEPTOE COCTOSTHUE BEIIECTBA.

12. AmopdHbie BelecTBa B MPUPOJE, TEXHUKE, OBITY.

13.0xpana OKpY>Karoleu cpeabl oT XUMHUYECKOTO 3arpsi3HEHUS.
KonnuecTBeHHBIE XapaKTEPUCTUKH 3arpsi3HEHUST OKPYKAIOIIECH Cpeibl.

14 .Tlpumenenune TBEpAOTo U razoodpazHoro okcuaa yraepoaa (IV).

15.3ammTa 030HOBOIO 3KpaHa OT XUMHUYECKOTO 3arpsiI3HCHHUS.

16.'pyboaucniepcHpie  CHCTEMBI, WX KiIacCHPUKAUS ¥ HUCIOJH30BAaHUE B
PO eCCHOHATTEHOM IESITCIIBHOCTH.

17.KocmeTuueckue reiu.

18.[IpumeHeHune cycrieH3ui U AIMYJIbCUNA B CTPOUTEIILCTBE.

19.MuHepaibl U TOpHBIE TOPOJIbI KAK OCHOBA JIUTOCHEPHI.

20.PacTBOpbI BOKpYT Hac. TUIBI pacTBOPOB.

21.Bopa kak peareHT u cpeja A XUMUYECKOro Mpoliecca.

22.Ku3nb u nestenbHocTh C. AppeHuyca.

23.Bkiian; OTEYECTBEHHBIX YYEHBIX B PA3BUTHE TEOPUU DIIEKTPOIUTHUECCKON
JVCCOITUAITHH.

24.Y cTpaHeHue KeCTKOCTH BOJIBI HA TIPOMBIIIUICHHBIX MTPEAPHUATHSIX.

25.CepHast KUCIOTa — «XJIeO XUMUYECKOW MPOMBIIIIICHHOCTIY.

26.Vcnionp30BaHne MUHEPATBHBIX KUCIOT HAa MPEINPHUATHIX PA3IAIHOTO MPOduIIs.

27.0Kcupl ¥ CONM KaK CTPOUTENIbHBIE MaTePHAIIbI.

28.VcTopus rurca.

29.IToBapeHHas COJIb KaK XUMHUECKOE ChIPhE.

30.MHoroyimkuii KapOOHAT KalblMsl: B IPUPOE, B IPOMBIIIJIEHHOCTH, B OBITY.

31.Peakniuu ropeHus Ha TPOU3BOJICTBE U B OBITY.

32.BupTtyanbHoe MOJEIMPOBAHNE XUMUYECKUX MPOIECCOB.

33.D5eKTPOU3 PaCTBOPOB IIEKTPOIUTOB.

34.251eKTpOan3 pacIuIaBoOB JIEKTPOIUTOB.

35.IIpakTudeckoe PUMEHEHUE ANEKTPOJIN3A: paduHHUpOBaHUE,
raJlbBaHOIUIACTUKA, TaIbBAHOCTETHS.

36.UcTopus momyueHus: ¥ MPOU3BOICTBA ATFOMUHHUSL.

37.2neKTpOTUTHYECKOE TIOTy4YeHHE U paQUHUPOBAHIE METH.

38.Ku3np u gesarenpHocTh I J[9BH.

39.Ponp MeTanmnmoB B HCTOpHM  4YeNOBEUECKOW  mmBHiIM3anuu. Mcropus
OTEUECTBEHHOW  4epHOH MmeTamyprud. CoOBpEeMEHHOE METaLTypruuecKoe
MIPOU3BOJICTBO.

40.Ucropus OTEUYeCTBEHHOM LBETHOM MeTaulypruu. Poiib MeTamsioB U CIUIaBOB B
HAy4YHO-TEXHUUYECKOM MpoTrpecce.

41.Koppo3us METAIJIOB U CIIOCOOBI 3alITUTHI OT KOPPO3HUH.

42 .VInepTHbIe WK OJaropoIHbIE Ta3bl.

43.Poxaromuye Coii — rajoreHbl.

44 VicTopusi IIBECKON CIIUYKHU.

45.Vcroprs BOSHUKHOBEHUS U Pa3BUTHsI OPraHUIECKONW XMMHH.

46.Ku3ub u nesrenbHocTh A. M. Bytieposa.
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47.BuTanusm U ero Kpax.

48.Posib  OTEYECTBEHHBIX YUYEHBIX B CTAaHOBJICHHMM M Pa3BUTUU MHUPOBOMU
OPTraHUYECKON XUMHH.

49.CoBpeMeHHbBIE TIPEICTABICHHS O TEOPHUH XUMHUUECKOTO CTPOCHHSL.

50.2xonmornyeckue acmeKThl UCTIOIb30BAHUS YTIIEBOAOPOTHOTO CHIPbSL.

51.OxoHOMHUYECKHE ACIIEKThI MEXKIYHAPOIHOTO COTPYIHUYECTBA o
WCIOJIb30BAHUIO YTJIEBOJOPOJHOTO CHIPHSI.

52.Uctopusi OTKPBITUS W Pa3paOOTKH Ta30BBIX U HEPTSIHBIX MECTOPOXKIACHHUHA B
Poccuiickon ®@enepanum.

53.XuMHUsl YII€BOJOPOTHOTO CHIPhS U MOsI OyayIas rnpodeccus.

54.Y11eBo10pOIHOE TOIIUBO, €r0 BUbl U HA3HAUCHHUE.

55.CuHTeTHYECKHE KayUyKH: UCTOPHUSI, MHOTOOOpa3ue U MEepPCIeKTUBBI.

56.Pe3nHOTEXHUYECKOE MPOU3BOJICTBO U €ro pojib B  HAyYHO-TEXHUYECKOM
porpecce.

57.CBapo4HO€ MPOU3BOACTBO U POJIb XMMHUHU YTIIEBOJIOPOIOB B HEM.

58 Hepts w® ee  TpaHCIIOPTHPOBKA KaK  OCHOBA  B3aWMOBBITOJIHOTO
MEXIYHAPOAHOTO COTPYIHHYECTBA.
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5.3. CTpyKTYypa 3J1eKTHBHOI0 Kypca
5.3.1. O0beM Kypca U BHIbI Y4eOHO# padoThl

Buj yueOHoi1 padoThI O0bem yacoB

MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 117

B TOM 4HCJIE B OpPME MPAKTUYECKON TTOATOTOBKU: 30

O0s13aTe/IbHASI AYTUTOPHAN YUeOHAs1 Harpy3Ka (Bcero) 78

B TOM YHCIIE:

TEOPETHYECKOE 00yUeHne 48
nabopatopHbeie paboThl (JIP) 26
npaktuieckue padbotsl (11P) 4
KOHTPOJIbHBIC PAaOOTHI 1

CamocrosiTeIbHas padoTa cTyaeHTa (BCero) 39

B TOM YHCJIC:

CocraBnenue HPCSCHTaHI/Iﬁ

CocraBieHrne KpocCBOP/IOB

CocraBlieHHE TECTOB

00| ~|00| 0o

CocraBiieHIe CXEM-KOHCIIEKTOB

PedeparuBnas pabora 8

IIpoMe:kyTOYHAsA aTTeCTAlM 110 JJIEKTHBHOMY Kypcy B ¢opme 3auéma




6. TemaTHuyeckoe miaHupoBanue 3JeKTUBHOr0 kypca K 0.01 «Xumusi B cnenuajbHOCTH» MO CHEeNUAIBHOCTH
23.02.06. «Texnudeckasi IKCIIyaTANMs MOJABHKHOIO0 COCTABA KeJIE3HBIX JOPOI)

KoaunuecTBo AYAUTOPHBIX YaCoB

Koanl
JIMIYHOCTHBIX,
MeETaNpeaAMETH
IEX, Maxe. yueG. CamocrosTe
HaunmeHnoBaHue pa3aejioB U TeM | HNPEAMETHBIX Harpyswa JbHas padoTa B Teopernyec IIpakTH4eckue Kypcosoe
pe3yJabTaToB, cryaeHTa CTy/AeHTa (4ac) cero Koe (ceMuHapckue) u NMPOEeKTHPOBA
¢dopmMupoBanu (4ac) obyuenne JaadopaTopHbIe HHE
10 KOTOPbIX 3aHATUA
crnocodcTByeT
3JIeMEHT
MPOrpaMMbl
Beeaenne JIP2, MP4,
P61 4,5 1,5 3 3
Paznen 1. O6man u 60 20 40 22 18
HeOpraHu4vecKkasi XuMusi
Tema 1.1. OCHOBHBIE HOHATHSA JIP1,
U 3aKOHBI XUMHHU MP1,I1P61, 3 1 2 2 -
I1P62
Tema 1.2. Ilepuoanueckuii JIP1,MP1,
3aKOH M MEePUOJUYECKasi CUCTEMa
XHMHYECKUX AJICMEHTOB [P0l 45 1,5 3 2 1
J.1.MenneneeBa u cTpocHuE
aToma
Tema 1.3. Ctpoenue BemecTBa JIP3,MP6,I1
P61, [1P62 7,5 2,5 5 3 2
Tema 1.4. Bona. PactBopbl. JIP2,J1IP4.M
DNEeKTpOIUTHYECKAs P4,MP2,I1P61, 75 2,5 5 4 1
JIUCCOLAIIAS I1P63,
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[1P66,ITP63

Tema 1.5. Knaccuduxanms JIP5,MP7,
HEOPraHWYECKUX COCAMHEHUN U [1Po1,I1PG2 18 6 12 > 7
HUX CBOMUCTBA
Tema 1.6. Xumuueckue JIP7,
peakuuu MP2 I1P03, 12 4 8 4 4
I1P65
Tema 1.7. Meramisl u JIP10,
HEMETAJLIbI MP5,I1PG6 .5 2,5 S 2 3
Paznen 2. Oprannyeckas 52,5 17,5 35 23 12
XHUMHUSA
Tema 2.1. OCHOBHEBIE TTOHATHS JIP12,
OpPraHUYECKON XUMHUH U TEOPHS MP2,I1PG5 10,5 3,5 7 6 1
CTPOCHHUS OPTaHHYECKHUX
COCIMHEHHNH
Tema 2.2. YTi1eBOAOPOIBI U UX JIP14,J1P6,
MIPUPOIHBIE UCTOUHUKH MP8,I1P62, 12 4 8 6 2
[1Po1,ITPG6
Tema 2.3. Kucnopon JIP1,JIP10,
coJiepKallire OpraHnuecKue MP1,MP5.ITP6 15 5 10 6 4
COEIMHEHNS 6,1
Tema 2.4. AzoTcoaepxarniue JIP11,JIP2,
OPraHUYECKHUE COCIUHEHUS. MP1,I1P61 15 5 10 5 5
[Tonumepst
Bcero no gucumuniimne 117 39 78 48 30
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/. XapaKTepUCTHUKA OCHOBHbIX BH/IOB YUeOHOM AeSITeIbHOCTH CTYACHTOB

XapaKTepHCTI/IKa OCHOBHBIX BUI0B I1€ATCJIBbHOCTH CTYICHTOB

Coaepxanue
00y4eHnst (Ha ypoBHe y4eOHBIX JeHCTBHIl)
Baxueiimue YMeHue aaBaTh OMNpENelIeHHEe U ONEpUpPOBATh CIEAYIOUUMHU XHUMHYECKUMU
XUMHYeCcKHe HNOHSTUSIMU: BEILIECTBO, XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHbIE
MOHATHS aTOMHAasg M MOJIEKYJIsipHash MaccChl, WOH, AJJIOTPOIHUSA, HU30TOIMbI, XMUMHYECKas

CBS3b, 3JIEKTPOOTPULATENBHOCTb, BAJEHTHOCTh, CTENEHb OKMCIEHUS, MOJb,
MOJIIpHasT Macca, MOJISIpHBIM 00beM ra3000pa3HBIX BEIIECTB, BEIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO CTPOEHHS, PACTBOPBI, JJIEKTPOJIUT U
HEAJIEKTPOJIUT, 3JEKTPOJIUTUYECKAS U CCoanus, OKHUCIIUTENb u
BOCCTAHOBHUTEIIb, OKUCIEHHE W BOCCTAHOBJICHHE, TEIUIOBOM A(PQEKT peaxiuu,
CKOPOCTb ~ XMMHUYECKOM peaklMH, KaTajlu3, XHMHYECKOE pPAaBHOBECHE,
YIJIEPOJHBIN CKeNeT, (YHKIIMOHAIbHAS TPYIIa, U30MEpPHs, TOMOJIOTHS

OcHOBHBIE 3aKOHBI
XUMHUHU

DopMyIUpOBaHUE 3aKOHOB COXPAHEHHUSI MACChl BEILIECTB U IIOCTOSHCTBA COCTaBa
BEIIECTB.

VYcTaHOBKa NPUYMHHO-CIIEACTBEHHOM CBS3M MEXAY COIAEP/KaHUEM

ITHX 3aKOHOB M HallMCaHHUEM XUMHUYECKHX (OPMYI U YpaBHEHUI.

VYcTaHOBKa DBOJIIOLMOHHOW CYIIHOCTHM MEHJACIEEBCKOM U COBPEMEHHOM
dbopmynupoBok mnepuoguueckoro 3akona J[. WM. MengeneeBa. OObsicHEHHE
(U3UYECKOro CMbICJIa CHUMBOJMKHM TEPHUOAMYECKONW TaOIMIBl XUMHYECKUX
anementoB JI. WM. MenzaeneeBa (HOMEpPOB 3JE€MEHTa, IEPUOJA, IPYMIbI) U
YCTaHOBKA IIPUYMHHO-CICJCTBEHHONW CBA3M MEXIYy CTPOCHHEM aroMa H
3aKOHOMEPHOCTSIMU HM3MEHEHMsI CBOICTB 3JIEMEHTOB M OOpa30BaHHBIX HMHU
BEULIECTB B IIEPUOJIAaX U IpyIIax.

XapakTepHUCTUKa IEMEHTOB MaJIbIX U OOJIBIIKX EPUOJIOB IO UX

nosioxkenuto B [lepuognueckoit cucreme J. M. Menneneesa

OcHoOBHBIE TEOPUH
XUMHH

YcraHoBKa 3aBUCHMOCTH CBOMCTB XMMHUYECKUX BEHIECTB OT CTPOEHHS aTOMOB
00pa3yroMIMX UX XUMHYECKHUX IJIEMEHTOB.

XapakTepuCTHKA BAKHEUIINX THUIOB XUMHUYECKUX CBSI3€M M OTHOCUTEIBHOCTH
sToi THnonoruu. OOBICHEHHE 3aBUCHMOCTH CBOMCTB BEILECTB OT UX COCTAaBa U
CTPOEHUS KPUCTAITUIMYECKUX PEIIECTOK.

DopMyJIUPOBKA  OCHOBHBIX  IIOJIOXKEHUW  TEOPUM  DIIEKTPOJIUTHUYECKON
JIUCCOLIMAIMA W XapaKTepPHCTUKAa B CBETE AITOM TEOPUH CBOMCTB OCHOBHBIX
KJIACCOB HEOPraHWYECKUX COeAMHEHUN. DOPMYyIMPOBKAa OCHOBHBIX IOJIOKEHUI
TEOPUU XUMHUYECKOTO CTPOEHHUSI OPraHMYECKUX COCIMHEHUW M XapaKTepUCTHKA
B CBETE ITOM TEOPUU CBOKWCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEIUHEHUN

Baxkueiimmne
BellecTBa U
MaTepUaJIbl

XapakTepucTuKa cocTaBa, CTPOEHHS, CBOMCTB, MOJYyYEHUS U IPUMEHEHUS
BaxHeimux wmetamuioB (IA u II A rpynm, amomuHMs, XKene3a, a B
€CTECTBEHHOHAYYHOM MPOQUIIE K HEKOTOPBIX d-2JIEMEHTOB) M MX COSTUHEHUH.
XapakTepucTUKa COCTaBa, CTPOEHHs, CBOMCTB, IIOJyYE€HUS U IPUMEHEHUS
BakHenmux HemeramwioB (VIII A, VIIA, VIA rpynm, a Takxke azota u gocdopa,
yriepoja U KpeMHHUs, BOJOPO/a) U UX COEIUHEHHH.

XapakTepucTuka cOoCTaBa, CTPOEHHUS, CBOMCTB, MOJYyYEHUS U MPUMEHEHUS
BOXHEHIINX KJIACCOB YIJIEBOJOPOIOB (QJKaHOB, ILHMKIOAJIKAHOB, AaJKEHOB,
QJIKUHOB, apE€HOB) M MX HauOoJiee 3HAYMMBIX B HAPOJHOXO3SMCTBEHHOM IUIaHE
IIPEICTaBUTENEH.

AHaJjorn4Has XxapakTepucTHKa BaXKHEUIINX Mpe/IcTaBUTeNen

JPYTHX KJIaCCOB OPraHMUYECKHUX COEIMHEHUI: METaHOJa W 3TaHOJa, CJIO0KHBIX
3¢upOB, KHUPOB, MbUI, albAETHAOB ((OopManbAErUA0B U aleTalbleruaa),
KETOHOB  (ameroHa), KapOOHOBBIX KHUCIOT (YKCYCHOM  KHCIIOTBI, JJIst
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€CTECTBCHHOHAYYHOTO MPOQUIS TMPEACTABUTENCH APYrux KJIACCOB KHUCIOT),
MOHOCaxapuJoB  (TJIFOKO3bl), JUcaxapusioB (caxapo3bl), IOJUCAXapUIOB
(kpaxmalia M IeJUTIONIO3b]), aHWJIMHA, aMHUHOKHUCIIOT, O€JIKOB, HCKYCCTBEHHBIX H
CHHTETUYECKHUX BOJIOKOH, Kay4yKOB, IJIACTMACC

Ku3HeHHBIN UK
KJIETKH

O3HaKOMIJICHHE C KJIETOYHOM Teopneﬁ CTPOCHUA OPraHUu3MOB.

VYMeHHE CaMOCTOSTEILHO HCKaTh JOKa3aTelIbCTBa TOr0, 4YTO KICTKA —
OJIEMCHTapHas JXKWBasd CUCTEMA M OCHOBHaA CTp}IKTypHO'(bYHKHI/IOHaIIBHaH
CAMHHNIA BCCX KMBBIX OPraHM3MOB

XHUMHYECKU A3BIK
M CHMBOJIHKA

Hcnons3oBanue B yueOHON U MPOPECCHOHATBHON AEITETbHOCTH

XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.

Ha3BaHue W3y4eHHBIX BEIIECTB IO TPUBHUAIBHOM WM MEXIYHApOIHON
HOMEHKJIATYpE U OTPaXEHHE COCTaBa HATUX COCAMHEHUH C IOMOIIBIO
xumMuueckux Qopmyn. OTpaxeHHMe XHUMHUYECKHUX IPOLECCOB C MOMOIIBIO
YpaBHEHUN XMMHUUYECKUX PEAKIIUI

XuMuueckKkue
peakuuu

OOBscCHEeHHE CYIIHOCTH XMMHUYECKUX MporeccoB. Kinaccudukanms XuMu4ecknx
peaKIMii 0 pa3IMYHbIM MIPU3HAKAM: YHUCITY U COCTAaBY MPOAYKTOB U PEArcHTOB,
TerioBoMy 3 dekTy, HanpaBieHuIo, (ha3e, HATMYUIO KaTallu3aTopa, NU3MEHEHUIO
CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00pa3yIOIIUX BEIIECTBA.

YcraHoBKa MPU3HAKOB OOIIETO M PAa3IUYHOrO B THUIOJOTMHM PEaKUUd Jis
HEOPraHMYECKOW | OpraHudeckor xumuu. Kiaccuuumkanus BEUIECTB H
NPOIIECCOB C TOYKM 3pEHHUs OKHUCIeHHs-BoccTaHoBieHHs. CocraBieHue
YpPaBHEHUH peakui

C TMOMOIIBI0 METOJa JJICKTpoHHOro OamaHca. OOBSICHCHHE 3aBHCUMOCTH
CKOPOCTH XUMHUYECKOW PEaKIUU M TOJOXKCHHUS XUMHUYECKOTO PaBHOBECHUS OT
pa3nuyHbIX (HaKTOPOB

XuMnuecKkuu
IKCIEPUMEHT

BbINONIHEHHE XUMHYECKOrO JKCIIEPUMEHTAa B IIOJIHOM COOTBETCTBHH C
npaBUIaMy O€30MaCHOCTH.

HaGmonenue, ¢pukcanus 1 orMcaHue pe3ysibTaToB MPOBEICHHOTO
IKCIIEPUMEHTA

XumMu4deckas
uHpopmanus

[TpoBeneHue caMOCTOATENBHOIO TOMCKA XUMHUYECKOW HHpOpMalUU C
HCIIOJIb30BaHUEM pA3JUYHbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3JaHUM,
KOMIIBIOTEPHBIX 0a3  JaHHBIX, pecypcoB HurepHera). Mcnonb3oBanue
KOMIIBIOTEPHBIX TEXHOJOTMH [uisi 00pabOTKM U Mepefayd XUMHUYECKOU
UHGOPMALIMH U €€ MPE/ICTAaBIECHUS B pa3IMYHbIX (hopMax.

PacuéTnl mo
XMMHYECKHM
¢opmyaam n
YPaBHEHUAM

YcTaHOBKA 3aBUCUMOCTH MEXAY Ka4eCTBEHHOM M KOJWYECTBEHHON CTOPOHAMH
XUMHYECKMX OOBEKTOB M IHpoleccoB. PemieHue pacueTHBIX 3ajady 10
XUMHUYECKUM (popMysiaM U ypaBHEHUSIM

30




IIpodguabHoe u
npo¢ecCHOHATBLHO
3HAYMMOe
cojepsKaHue

OOBscHEHHE XUMUYECKUX SIBIICHUH, IPOUCXOAIIUX B IPUPOJE,

OBITY 1 Ha IPOU3BOJCTBE.

OnpeneneHue BO3MOMKHOCTEH IPOTEKaHUS XMMHMYECKHX IPEBPALCHUN B
pa3IMYHbIX YCIOBHSIX.

CoOnrofeHue MpaBUIl 3KOJOTMYECKH TPAMOTHOTO IMOBEICHMS B OKPYKAIOLIEH
cpeze.

Onenka BIHMAHHAS XUMHAYECKOTO 3arpsI3HEHUS OKPYXKAIOIIEH Cpelbpl Ha OpraHu3M
YeJI0OBEKA U IPYTUE KUBbIE OPraHU3MBbI.

CobmntoneHue npaBuil 0€30MacHOr0 OOpallleHHs] ¢ TOPIOYMMHU M TOKCHYHBIMHU
BEIIIECTBAMH, JTA00PATOPHBIM 000pyIOBaHUEM.

[ToaroroBka pacTBOPOB 3aJaHHON KOHLEHTpALUU B ObITY U Ha IPOU3BOJCTBE.
Kputnueckast orieHKa JOCTOBEPHOCTH XMMHUYECKON HH(DOpMaIuy,
IOCTYINAIOIIEH U3 Pa3HbIX HCTOYHUKOB
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8.Y4eOHO-MeTOAMYECKOE
U MaTepuaJIbHO-TEeXHUYeCcKoe odecneyeHue
NMporpaMMbl 3JIEKTUBHOI'0 Kypca
9K 0.01 «Xumus B ciequaJbHOCTH

Jlist ocBoeHusi paboueit mporpammel anektuBHOro kypca K 0.01. «Xumusa B
CICUUAIIBHOCTH» B TEXHUKYME HMeEETCAd Yy4eOHbId KaOuHeT «XuMuUm» C
7a00OpaHTCKOW KOMHATOW, B~ KOTOPOM HMEETCS  BO3MOXKHOCTH  OOECHEUYHThH
CBOOOMHBIN goctym B HMHTepHET BO BpeMs ydeOHOTO 3aHATHS U B TEPHOJ
BHEYUEOHOW JAESITeTbHOCTH 00yUYaIOIUXCA.

[Tomemenne KaOuHeTa COOTBETCTBYET  TpeOOBaHUSAM CanurapHo-
snuAemMuosiornyeckux npaBuidl U HopmaruBoB (CanlluH 2.4.2 Ne 1178-02 c
u3MeHeHusiMu ot 29.12.2008r) wu OCHAII[CHO  THUIIOBBIM OOOPY/IOBAaHHEM,
YKa3aHHBIM B HACTOSIIIMX TPEOOBaHUSAX, B TOM YHCIE CHEIUATU3UPOBAHHON
yueOHOM MeOenbl0 W CpelicTBaMH OO0y4YeHHUs, JOCTAaTOYHBIMU JIJI BBHITIOJHEHUS
TpeOOBaHMI K YPOBHIO MOATOTOBKHA 00YYaIOIIUXCSI.

B cocraB y4eOHO-METOAMYECKOTO M MaTepUaTbHO-TEXHUYECKOTO OCHAICHUS
KaOWHETa XUMUU BXOJIAT:

- MHOTO()YHKITMOHAJIBHBINA KOMITJIEKC MPEINO0/1aBaTes;

- METOJWYECKHE MaTepuajabl JJIsl JAUCTAHIMOHHOIO OOYy4YeHUs Ha OO0JauHOM
XpaHuwiuiie (Mpe3eHTaluu, KOHCIIEKThI, TECTOBBIC 3aaHusl, BUJIEOYPOKH);

- HaTypaJibHble OOBEKTHI, MOJEIH, NpUOOPEl W HAOOpPHI I MOCTAaHOBKHU
JEMOHCTPAlMOHHOTO M YYEHUYECKOT 0 IKCIIEPUMEHTA;

- IEeYaTHBIE CPEJCTBA OOYUCHMUS;

- UHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIEC CPEJICTBA;

-9KpaHHO-3BYKOBBIE ITOCOOMS;

- IEPEYHU OCHOBHOM U JIOMOJIHUTEILHON Y4EeOHOU TUTEPATYPHI;

- OMOTMOTEYHBIN (OHI.

B 6ubnuoteunsiit GoH BXOAAT YUYCOHUKH, YI€OHO-METOIMYECKHE KOMIUICKTHI
(YMK), oOecneunBatomue ocBoeHue oaektuBHOro kypca 0.01 «Xumus B
CIEHHAIBHOCTH», PEKOMEHJIOBAHHBIE WM JIONMYIICHHBIE [JIs KCIOJIb30BaHHS B
TEXHUKYME, peallu3yIoulero o0pa3oBaTelbHYI0 NPOrpaMMy CpEIHEro OOIIero
obpazoBanusi B mnpenenax ocBoeHus OIIOIT CIIO na 6a3e OCHOBHOTIO OOIIEro
o0pa3oBaHus.

B mpomecce ocBoenuss paboueir mnporpammbel  kypca 0.01 «Xumus B
CIEHUATBHOCTHY CTYJICHThl UMEIOT BO3MOXHOCTD JIOCTYNA K JIEKTPOHHBIM y4eOHBIM
MarepuajiaM M0 XUMHUM, UMEIOIIMMCS B CBOOOJAHOM JocTyrie B cetu MuTepHer
(2JIEKTPOHHBIE KHUTH, TECTHI)
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9.0cHOBHbBIE MCTOYHUKH H JINTEPATYypa

OcHosHble neuamuvle U30aHus
1.I'abpuensn O.C. Xumust 11 npopeccuil U CHelHalbHOCTEH TEXHUYECKOTO
npoduiisa: yueonuk / O.C. I'abpuensin, U.I'. OctpoymoB. — ctep. — M.: U3narenbckuii
1eHTp «Akagemusi», 2017,

OcHogHble I1eKmpOoHHbIEe UZ0AHUSL

INabpuensa O.C. Xumwust 1151 mpodeccuil W CHErUaIbHOCTeH TEXHHUYECKOTO
npodwrst: yaeonuk / O.C. I'abpuensia, U.I'. OctpoymoB. — 4-e uzm., crep. — M.:
N3narensckuii eHTp «Axamemusy», 2017. — 272 c.

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

Jlononnumenvnvie ucmouHuku

eDenepanbupiii 3ak0H 0T 29.12.2012 Ne 273-®3 «OO6 oOpa3oBaHuu B
Poccuiickoit @enepanun» (B pea. benepanbHbix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot
07.06.2013 No 120-®3, ot 02.07.2013 Nel70-®3, ot 23.07.2013 Ne 203-d3, or
25.11.2013 Ne 317-®3, or 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, or
05.05.2014 Ne 84-®3, or 27.05.2014 Ne 135-®@3, or 04.06.2014 Nel48-D3, c
M3MEHEHUSIMU, BHECEHHBIMU DenepanbHbiM 3aKk0HOM 0T 04.06.2014 Ne 145-D3).

elIpukaz MwunoOpnayku Poccum ot 17.05.2012 No 413 «O06 yTBepkaeHuu
(dhenepanbHOro roCy1apCTBEHHOTO 00Pa30BaTEILHOTO CTaHAapTa CPEAHETO (TIOJIHOTO)
oO1iero oOpazoBaHus» (3apeructpupoBan B Muntocte PO 07.06.2012 No 24480).

ellpukaz MunoOpHnayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
n3menenuit B [Ipuka3z MunucrepctBa oOpazoBanus 1 Hayku Poccuiickoit denepanuu
or 17 mas 2012 r. Ne 413 «O0 yTBepx)aeHUH (eaepaTbHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAAPTa CPEAHETO (TIOJTHOTO) O0IIET0 00OPa30BAHUSY.

e[Ipukaza Munnpocsenienus Poccun ot 11.12.2020 Ne 712)

ellucemo [lemaprameHTa rocyJapCTBEHHOM MOJIMTHKUA B cdepe MOArOTOBKU
pabounx kaapoB u JIIO Munobpnayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHanuu Mo OpraHU3allMM TOJyde-HUsI CpeIHEro oOuiero oopa3oBaHUs B
npejeax OCBOEHHUs 00pa3oBaTENbHBIX MPOrpaMM CpPEIHEro MPOPECCHOHAIBHOIO
oOpa3zoBanusi Ha 0aze OCHOBHOTO OOIEro oOpa3oBaHUS C Yy4eTOM TpeOOBaHMUIA
(denepaibHBIX TOCYIapCTBEHHBIX OO0pa30BaTEIbHBIX CTAHIAPTOB U TOJydaeMOu
podeCCum WK CIEeNUaTbHOCTH CPETHEr0 MPOPECCHOHAIBHOTO 00pa30BaHUS.

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

e [Na6puensn O.C., JlbicoBa I'.I'. Xumusa B Tecrax, 3aadyax W YNPaKHCHUSIX:
ydyeOHOe MocoOue NIl YUPEXKJICHUW cpeaHero npodecCruoHaIbHOro 0O0pa3oBaHUs-
M.: U3narensckuid ueHTp «Akagemus» , 2014.- 224 c.

o [abpuensn O.C. Xumus nnsg npodeccuii U CHEIUATBHOCTEH TEXHHYECKOTO
npodws: yaebnunk / O.C. T'abpuensn, U.I'. OctpoymoB. — 6-¢ m3zd., crep. — M.:
N3natensckuil neHTp «Axagemusi», 2013. — 256 c.

o Epoxun FO. M., Kosanesa U. b. Xumus st npodeccuii U CreUaTbHOCTEN
TEXHUYECKOTO U €CTECTBEHHOHAY4YHOro mpoduieil: ydyeOHUK g CTYI.
yupexJIeHu cpen. mpod. obpaszoBanus. — M., 2014.

o Epoxun lO. M. Xumus: 3afgaud W yhnpaxkHeHus: ydeO. mocoOue uisi CTY/I.
yupexaeHuit cpea. mpod. oopazosanus. — M., 2014.

Humepnem-pecypcoi
www.alhimikov.net (O6pa3oBaTeabHBINA CANT JUTS KOJIHHUKOB).
http://www.chem.msu.su/rus/elibrary/ (anexrpoHHast GMOIUOTEKA ITO XUMUH )
http://chemistry-chemists.com/ (3neKTpOHHBIH KypHaT « XUMUKH H XHUMUSD» )
http://www.hemi.nsu.ru/ (OcHoBbI xumun. IHTEpHET-Y4EOHUK)
http://hemi.wallst.ru/ (OGpa3oBaTeNbHBINA CANT )15 IIKOJIBHUKOB M CTY/ICHTOB)
http://www.consultant.ru/document/cons_doc LAW _ 140174/ ( ®enepanbHbIil 3aKOH
o1 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparuuny )
http://base.garant.ru/70188902/ ( Ilpuka3 Munoopuayku Poccun ot 17.05.2012 Ne
413 «O06 yTBep)kaeHUH (PeiepalibHOT0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa cpeAaHero (IoJHOro) o0ero oopa3oBaHus» )
http://base.garant.ru/70866626/ ( Ilpuka3 Munoopuayku Poccun ot 29.12.2014 No
1645 «O BHecenun nzmeHenui B [Ipuka3s MunucTepcTBa 00pa3oBaHus U HAYKU
Poccuiickoii @eaepaunn ot 17.05.2012 Ne 413 “O06 yTBepxkaeHUHN (eaepaTbHOTO
rocyAapCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa CpeaHEro (II0JHOT0) 00IIero

oOpazoBaHuUs”» )
http://www.consultant.ru/cons/cgi/online.cgi?req=doc&ts=716565437008686073183

842202&cacheid=0E5B4858F2689B739322AF896D207084&mode=splus&base=L
AW&n=178285&rnd=0.47311589198167914#06465699224871486 (ITucbmo
JlemapramMeHTa TOCy1apCTBEHHON MOJUTUKU B cpepe MOJATOTOBKH paboYuX KaJIpoB U
JIIO Muno6prayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenmaruu 110
OpraHu3allMMi TIOJIYYeHHUs] cpeaHero oOmiero oOpa3oBaHMsI B TIpejesiax OCBOCHUS
o0pa3oBaTeNbHBIX MPOTPaMM CpeAHero mpodeccruoHanbHOTO 00pa3oBaHus Ha 0Oasze
OCHOBHOro  oOmiero oOpa3oBaHusi € y4eToM TpeOOBaHUU  (peaepalbHbIX
rOCy/IapCTBEHHBIX 00pPa30BAaTEIbHBIX CTAHIAPTOB M MOIy4aeMoW mpodeccuu Wiu
CHCIHMAILHOCTH CPEIHEro MpodecCHOHATbHOTO 00pa30BaHMUsD»)
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