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IHosicHuTeIbHAA 3aIHCKA

[Iporpamma oOmieoOpazoBaTeIbHON  y4eOHOM JUCIUILIMHBI  «XUMHUS»
npelHa3HaYeHa I M3YyYEHHUs] XUMUU B TPO(ECCHOHANBHBIX 00pa30BaTeNIbHbBIX
opranmzamusx CIIO, peanusyromux 00pa30BaTelbHYI0 TIPOrpPaMMy CPEIHETO
oOmero oOpa3oBaHMsi B TMpeJeiax OCBOCHHMS OCHOBHOM mnpodeccnoHanbHOU
obpazoBarensHoil nporpammbl CIIO (OITOIT CIIO) na 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHMsI TpU TMOATOTOBKE KBATU(PUIUPOBAHHBIX padOUMX, CIyXalluX U
CHEUUAINCTOB cpenHero 3BeHa. [Iporpamma paspaboTaHa ¢ y4éToMm TpeOOBaHMIA
®I'OC cpennero obmero obpaszoBanus, PI'OC cpemHero mnpodeccCuOHATHHOTO
oOpazoBanus 1 pouIs MpodhecCHOHATHFHOTO 00pPa30BaHUS.

Pabouass mnporpamma ydeOHOM JUCHUIUIMHBI pa3paboTaHa Ha OCHOBE
MIPUMEPHON MPOrpamMmbl y4eOHON NUCUUIIUHBI «XUMHS» IS MPOPECCUOHATBHBIX
0o0pa3oBaTeNbHbIX OpraHu3aluid CcpeaHero MnpodecCuoHANIbHOrO 00pa3oBaHMS,
pean3yromux o0pa3oBaTelIbHYI0 NMPOrpaMMy CpeIHEero ooiero oOpa3zoBaHUs, MPH
HOJArOTOBKE KBATU(UIMPOBAHHBIX pabOuuX, CIyKAllUX U CHELHAIUCTOB CPEIHErO
3BeHa, pekoMmeHjoBaHHass  denepaiabHbIM  T'OCYJApPCTBEHHBIM  aBTOHOMHBIM
yupexaeHuem «DenepanbHbIin WHCTUTYT pa3BuTusi oOpazoBanus» (OI'AY
«®UPOy») (Ilporoxon Ne3 ot 21 wurons 2015 roma, perucTpalliOHHBIM HOMEP
peuensun 384ot 23 wutonsa 2015 roma ®T'AY «OPUPO» m nucbmaMuHHcTEpCTBA
obpazoBanus u Hayku P®D ot 17 mapra 2015 r. Ne 06-259 «Pexkomenmanuu 1o
OpraHu3allMd TOJYy4YeHHUs! cpeaHero oOmero oOpa3oBaHMs B Mpeesiax OCBOEHUS
00pa3oBaTeIbHBIX MPOTrpaMM CpeIHEro MpodecCHOHAIBHOTO 00pa3oBaHus Ha 0ase
OCHOBHOr0 0Opa3oBaHHs C y4€TOM TpeOoBaHMH (enepanbHbIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHbIX CTAHJAPTOB M TOJy4aeMOW MNPOPECCUU WM CHEHUaTbHOCTU
cpeaHero npohecCuoOHAILHOTO 00pa30oBaHUs JJIs
npodeccuii:

15.01.05 Cpapmmk py4HO M YACTUYHO MEXAHU3WPOBAHHOW CBapKH (HATUIABKH)
23.01.06 MammHuCT TOPOKHBIX U CTPOUTETHHBIX MaIIIWH,

23.01.03 ABTOMEXaHUK,

08.01.05 Macrep CTONSPHO-TFIOTHUYHBIX U MMAPKETHHIX padoT,

23.01.07 MammHucT KpaHa (KpaHOBIIIHK )

CIIELIMAJIBHOCTEM:

15.02.01 MoHTax u TeXHWYECKash SKCIUTyaTallds MPOMBIIIUICHHOTO O00OpyAOBaHUS
(o oTpacism);

15.02.08 TexHoJIOrUsI MAIIMHOCTPOEHNS;

23.02.04 TexHuyeckass 3KCIUTyaTaluus MOABEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX M
JOPOXKHBIX MAIIMH (IO OTPACIISIM);

23.02.04 Texuuyeckoe 0OCITYKMBAHUE U PEMOHT aBTOMOOUIILHOTO TPAHCIIOPTA;
27.02.04 ABTOMaTHYECKHE CUCTEMBI YIIPABICHUS;

Astopsr: O.C. I'abpuensia, mpodeccop kadeapsl eCTeCTBEHHO-IKOIOTHIECKOTO
oOpazoBanust Ilegarornyeckoil akajgeMuu TOCIAE JUILNIOMHOTO OOpa30BaHMUA,
KaHIUAAT MeJarorndyeckux Hayk, mpogeccop, 3aciyKeHHbIN yauTens PO;

N.I". OctpoyMOB, AUPEKTOP DHTEIHCCKOTO TEXHOJIOTHYECKOTO MHCTUTYTa ((humuan
OI'BOY  «CapaToBCKuMi TOCYyIapCTBEHHBIA TEXHUYECKHH  YHUBEPCUTET HM.



FO.A .I'arapunay), JOKTOp XUMHUYECKUX HayK, Mpodeccop.

[Iporpamma pa3zpaborana Ha ocHoBe TpeboBaHuii ®I'OC cpemgnero oOiero
o0pa3oBaHusl, MPEABIBISIEMBIX K CTPYKTYPE, COACPKAHUIO U PE3yJIbTaTaM OCBOCHUS
y4eOHOM JUCUUIUIMHBI XUMHS», B COOTBETCTBUM C PekoMeHmauusMu 10
OpraHu3allui TOJyYeHHUs! cpelHero oOiiero oOpa3oBaHMsI B TMpe/eliax OCBOEHUS
00pa3oBaTeNbHbIX MPOTPaMM CpEAHEro MPO(PECCHOHAIBHOIO 00pa3oBaHuUsl Ha 0aze
OCHOBHOTO o0mmero oOpa3oBaHMs ¢ ydyeToM TpeboBaHud  deaepaibHbIX
roCy/IapCTBEHHBIX 00pPa30BATENbHBIX CTAaHAAPTOB U MOJIy4aeMol mnpodeccuu Wiu
CHEIHATbHOCTH  CpelHero  mpodecCHOHambHOTO  0oOpa3zoBaHusi  (MHCBMO
JlemapTameHTa TOCYJapCTBEHHOM MOJIUTUKU B c(hepe MOATOTOBKU pabOUYnX KaJpOB U
JTTO Muno6puayku Poccunor17.03.2015Ne06-259).

CopeprkaHre IPOrpaMMbl « XUMUS HAIPABJICHO HAa JOCTHKEHHUE CIICTYFOITIX
neJen:

*  @opMupoBaHUE y 00YYAIOIIUXCS YMEHUSI OLEHWBATh 3HAYUMOCTh XUMHUYECKOTO
3HAHUS IS KOXKJIOTO YeJIOBEKa;

e (dopmupoBaHue y OOydYarOIIMXCS LETOCTHOTO MPEACTABICHUS O MUPE XMMUU B
CO3JJaHUU COBPEMEHHON €CTeCTBEHHOHAYYHOW KapTHUHBI MUPA; YMEHUS OOBSCHSATH
00BEKTHl U TPOIECCHl OKPYKAIOIIEH JAEUCTBUTEIBHOCTU: MPUPOTHOM, COIUATBHOM,
KYJIbTYpPHOM, TEXHUYECKON CPEJIbl, — UCIOJIb3YA JJIsl TON0 XUMUYECKUE 3HAHUS;

e pasBUTHE Yy OOy4YaIOMIMXCS YMEHUW pa3iandarh (PaKThl U OIEHKU, CPABHUBATH
OIICHOYHBIC BBIBOJBI, BUICTh WX CBS3b C KPUTCPUSMHU OIEHKH CBS3b KPUTEPHUEB C
ONpENEIeHHOW CHCTEeMOW  ILeHHOCTeW, (opMynupoBaTh U OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;

e TpUOOpeTeHHe 00YJAIOIIUMHUCS OTBITa PA3HOOOPA3HON AESITENFHOCTH, TIO3HAHUS
M CaMOIO3HAHUS, KIFOYEBBIX HABBIKOB, MMCIOIIUX YHHUBEpPCATbHOE 3HAUCHUE IS
Pa3IMYHBIX BUIOB ACATCIBHOCTH (HABBIKOB PEIICHHS TPOOJIEM, MPUHATHS pere-
HUM, TIOWCKa, aHaiu3a W 00paboTKM WHOOpMAIMU, KOMMYHUKATUBHBIX HaBBIKOB,
HABBIKOB M3MEPEHUI, COTPYIHUYECTBA, OE30MaCHOTO OOpaIleHusl ¢ BEIIeCTBaMH B
TTOBCEIHCBHOM JKHM3HU).

B mporpammy BKIIOYEHO cOjepiKaHWEe, HANpPABJICHHOE Ha (POPMUPOBAHUE Y

CTYJICHTOB KOMIIETCHIINI, He0OX0IUMBIX Jij1s KauecTBeHHOTO ocBoeHMs OITOII CITO na
0a3e OCHOBHOI'O O00IIIEero 00pa3oBaHUs C MOTYUYEHUEM CPETHETO OOIIEro 00pa3oBaHMS,
IPOTPaMMBbI TIOJATOTOB- KU KBaJM(DHUIIMPOBAHHBIX PaObOUYNX, CIYXKaIIUX, MPOTPaMMBI
noAroToBkU crnernuanuctoB cpegnero 3seHa (IIIIKPC, TITIICC3).
[Iporpamma MOKET UCITOJIB30BATHCS APYTHMH PO eCCHOHATBLHBIME 00pa30BaTCIIbHbI-
MU OpTraHW3aIUsSIMH, PEATU3YIOMIMMH 00pa30BaTEIIbHYI0 MPOTPAMMY CPEIHETO
obmero o6pa3oBanus B npeaenax ocBoeHuss OIIOIT CITO Ha 6a3e 0CHOBHOTO 00IIIETO
obpazopanus (IITIKPC, TITICC3).



1.001mas xapaKkTepuCTHKA Y4eOHOM THCIUITHHBI « XUMMSD)

XuMHUsi — 3TO HayKa O BELIECTBAX, UX COCTABE U CTPOEHUH, CBONCTBAX M
NpPEBpPALICHUSIX, 3HAYEHWHU XUMHYECKHUX BEUIECTB, MAaTEpUaloB M IPOLIECCOB B
PaKTUYECKOH AEATEIbHOCTH YEIOBEKA.

Conepxanuie 00111eo0pa3zoBaTeyIbHON yUEOHOM TUCIMIUIMHBI « XUMUSD) HAIPABICHO
Ha YCBOCHHE OOYUYAIOIMMHUCS OCHOBHBIX MOHSTHIA, 3aKOHOB U TEOPUI XHUMUH; OBJIAJICHUE
YMEHHMSIMU HAOJIO/IaTh XMMHUYECKHE SIBICHUSI, TIPOBOJIUTh XUMHUYECKUN SKCHEPUMEHT,
MPOU3BOJIUTH PACUYEThl HAa OCHOBE XUMHUYECKMX (OPMyT BEIIECTB U ypaBHEHUH
XUMUYECKUX PEAKIIHIA.

B mporecce uzydeHus XuMun y 00y4aroniuxcs pa3BUBAIOTCS MO3HABATEIbHBIC
WHTEPEChl M HHTEJIEKTyallbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIEHOM
OpUOOpeTeHHs] 3HaHUU M0 XMMHUU B COOTBETCTBUM C BO3HUKAIOIIMMU KU3HEHHBIMU
npobsieMaMu, BOCIHHUTBIBAETCS OEpexHOE OTHOUIEHHS K MPHUPOJAE, MOHUMaHHE
3I0pOBOro 00pasza >KU3HH, HEOOXOIUMOCTH TPENYNPEkKACHUS SBICHUM, HAHOCSIINX
BpEI 370pPOBBI0 U OKpyxkarwueil cpene. OHUM OCBaMBarOT NPUEMBI I'PaMOTHOTO,
0€30I1aCHOT0 MCIOJIb30BAaHUS XMMUUYECKUX BEILIECTB U MaTEpPHUAJIOB, IPUMEHSIEMBIX B
OBITY, CETTLCKOM XO35IIICTBE U Ha ITPOU3BO/ICTBE.

[Ipu  cTpykTypupoBaHMM  cojepxkaHusi  00I1e00pa3oBaTeNbHON  y4eOHOM
IUCUMIUIMHBL U1 TMPOQECCHOHANBHBIX  00pa30BaTEeNbHBIX  OpraHHU3aIuil,
peanu3yrnmx o0pa3oBaTeNbHYIO MporpaMMmy cpeaHero ooOiiero oOpa3oBaHUs B
npeaenax ocBoenuss OIIOII CIIO na 6a3e OCHOBHOro o0mero oo0pa3oBaHUS,
YUHUTHIBAJIACH 0OBEKTUBHASL PEAIBHOCTh — HEOOJBLION 00BEM YaCOB, OTIYIEHHBIX HA
M3yYeHHUE XUMUU U CTPEMJICHHE MaKCHMAIbHO COOTBETCTBOBATH MESIM Pa3BUBAIOIIECTO
oOyuenus. [losTomy TeopeTnueckrne BOMPOCH MaKCHMalIbHO CMEIICHBI K Hadaly
U3yYEHUs AUCLMIUIMHBI, C TEM YTOOBbl MNOCHEAYIOLUN (PaKTUUECKUl Marepual
paccMaTpuBaiCs Ha OCHOBE U3YYEHHBIX TEOPUH.

Peanuzanus AeJyKTUBHOTO IOJ1X0/1a K U3YYEHUIO XMMUHU CIIOCOOCTBYET Pa3BUTHUIO
TaKUX JIOTMYECKUX OIepaluil MBIIUICHHUs, KaK aHallu3 M CHHTE3, 00OOLIeHHE U
KOHKPETH3aIsl, CPAaBHEHUE U aHAJIOTHS, CUCTEMAaTH3alus U KJIacCU(UKALIUS U JIP.
WN3yyenne xumMuu B MpOPECCHOHANBHBIX 00pa30BaTENbHBIX OPraHU3aLUsAX,
peanu3yronmx o0pa30BaTeIbHYI0 MPOTrpaMMy CpeIHero oOIero oO0pa3oBaHUs B
npenenax ocsoeHusi OITOII CIIO na 6a3e ocHOBHOro o01Iero oOpa3zoBaHus, UMEET
CBOM OCOOEHHOCTH B 3aBHUCHUMOCTH OT Mpoduiisi mpodeccuoHaIbHOro 00pa30BaHMs.
DTO BBIpaXXaeTCs B COACPKAHMM OOYyUYEHUS, KOJMYECTBE YacoOB, BBIICISEMBIX Ha
U3y4eHUE OTIENbHBIX TEM MPOrpaMMbl, TIyOWHE WX OCBOCHHUS OOYYarOIIMMUCH,
o0beME W  XapakTepe TMPaKTUYECKUX  3aHATHHA,  BHUAAX BHEAYJUTOPHOU
CaMOCTOSTENIbHON pabOThI CTYIEHTOB.

[Ipu ocBoenun mpodeccuit CIIO u cnemumanpHOcTel CIIO TexHUYECKOTO
npoduis mpodeccnoHaTbHOTO 00pa30BaHMs XUMUS U3ydaeTcs 0osee yriyOJeHHO Kak
npodunabHas yueOHas AUCIUILINHA.

Crnenu¢uka wu3ydyeHUs XUMHM TpUd  OBJaJeHUU  mpodeccusMu U
CHEIHMATBHOCTAMHM TEXHUYECKOro Mpoduis OTpakeHa B KaxIoM Teme paszzena
«Cogeprxkanue yueOHOM TuCHUILTHHBD B pyOpuke «[Ipodunsueie n npodeccuonaabHO
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3HaYUMBIE D3JEMEHTBl  COACPNKAHMUS». OTOT KOMIIOHEHT peaju3yercs MpH
MH/IMBHUIyaJIbHOM CaMOCTOSITENIbHOM paboTe oOywaromuxcs (HanucaHuu pedepaTos,
IOJrOTOBKE COOOILEHUH, 3alIUTE TPOEKTOB), B IIpoLiecce yueOHOU 1eATEIbHOCTH MO/
PYKOBOJICTBOM IIpenoAaBaTesisi (BBIIOJHEHUHM XUMHUYECKOTO  HKCIEPUMEHTa —
1a00paTOPHBIX OTIBITOB U IPAKTUYECKUX pabor, pelieHnn
IPAaKTUKOOPUEHTHUPOBAHHBIX PACUETHBIX 3a/1a4 U T. [1.).

B nponecce wu3ydeHUST XUMHMHM TEOPETHUECKHE CBEIEHUS  JOMOJHSIOTCS
JEMOHCTPAIlUsIMUA,  Ja0OpPaTOPHBIMU ~ OINBITAMH U NPAKTUYECKUMHU  3aHITHUAMU.
3HAYUTEIILHOE MECTO OTBOJAUTCS XHMHYECKOMY 3KcnepumeHTy. OH OTKpbIBAaeT
BO3MOXXHOCTh (DOPMHUPOBATHh Yy OOYYAIOMIMXCSl CIECIHAIbHBIE MPEAMETHBIE YMEHUS:
paboTaTh C BEIIECTBAMH, BBIMOIHATH MPOCTHIE XHMHYECKHE OIBITH, YYHUThH
0e30macHOMY M JKOJIOTMYECKH TPaMOTHOMY OOpalieHUuI0 C  BEIECTBAMH,
MaTrepuaiamMH 1 porieccaMu B ObITY M Ha IPOU3BO/ICTBE.

JUiss  opraHu3aliyd  BHEAYIUTOPHOW CaMOCTOSITENbHOW pabOThl CTYAEHTOB,
opnaneBaromx npodeccusimu CI10 u cneunansHoctsiMu CI1O TexHIMUECKOro npousist
npogeccuOHAIbLHOTO 00pa30BaHusl, MPEICTABIEH MPUMEPHBINA INepeueHb pedepaTon
(1oK1a/10B), MHIMBUTYyaJIbHBIX IPOEKTOB.

B mpomecce wu3yueHHss XUMHMM BaXHO (QOPMHPOBaTH HH(DOPMAIIOHHYIO
KOMIIETEHTHOCTh oOyuatomuxcs. [loaToMy mnpu opraHuzanuu camOCTOSITEIbHOU
paboThl HEOOXOIMMO aKUEHTHUPOBAaTh BHUMaHHE OOYy4YalOIIMXCSl Ha IIOHUCKE
nHdopmanuu B cpeactBax MaccMmenua, HWHTepHere, ydeOHOM U  cHeUMaIbHOM
JUTEPAType C COOTBETCTBYIOIIUM O(DOPMIIEHUEM U NPECTABICHUEM PE3YJIbTATOB.
N3yuenue oOuieoOpa3oBaTenbHON Y4EOHOW AUCHUIUIMHBL «XHMHS» 3aBEpIIACTCS
Mo/ABEACHUEM HUTOroB B (dopme AuddepeHIMpoBaHHOIO 3a4eTa B paMKax
MIPOMEKYTOUHOM aTTecTtanuu CTyAeHToB B mpouecce ocBoenus OIIOII CIIO c
nonyyeHueM cpenanero oduero oopazosanus (IITIKPC, IITICC3.).

2.MecTo0 y4eOHOI IMCHUIJIMHBI B Y4e0HOM ILIaHe

VYyebHas qucHUIUIMHA « XUMUSD SBISAETCS YICOHBIM MTPEAMETOM IO BEIOOPY U3
oOs3aTenbHONM mpeameTHo obmactu «EctectBennsie Haykm» DI'OC cpemnero
o01ero 06pa3oBaHmsL.

B mpodeccnoHambHbIX  00pa3oBaTENbHBIX — OpPTaHHU3AIUAX, PEATU3YIOIINX
00pazoBaTeybHYIO0 MPOrpaMMy CPEIHEro OOIIero 0oOpa3oBaHUs B IMpeeax OCBOCHUS
OIIOIT CIIO na 0aze OCHOBHOro oOmIero oOpa3oBaHMs, ydyeOHas IUCIUIUIMHA
«Xumusi» uzydaetcs B oomieodpazoateabHoM 1ukiie yueoHoro OITOII CITO na 6aze
OCHOBHOTO 00IIero oOpa3oBaHUs C TOJYYEHHUEM CpeaHero ooOIiero oOpa3oBaHMs
(ITITKPC, TIIICC3).

B yue6nbix mianax ITIKPC, TITICC3 mecto yueOHON TUCIUITIMHBI « XUMUS) —
B COCTaBe 00111€00pa30BaTEIbHBIX YUEOHBIX TUCIUILTUH MO BEIOOPY, POPMHUPYEMBIX U3
oOsi3aTenbHbIX TpeaMeTHhIXx obnacteit @I'OC cpemnero oOmiero oOpazoBaHUs, IS
npodeccuit CIIO wumm  cneumanbHocTeir CIIO  cooTBercTByrOmIEro mpouis
npodeccnoHaTbHOTO 00pa30BaHUSI.



3.Pe3yabTaThbl 0CBOCHUA YUEOHOM M CIUILIMHbI

OcBoeHue conaepkaHusg Y4eOHOM NUCHUIUIMHBI «XHUMHSA», OOECIeunBaET
JNOCTHIKEHHME CTYACHTaMU CIEAYIOIINX pe3yabTaToB:
e JIMYHOCTHBIX:
~ YyBCTBO T'OPJOCTHM M YB&)XCHUS K MCTOPUU M JOCTHKEHUSAM OTCHYECTBEHHOU
XUMHUYECKON HayKH; XHMUYECKH TpPaMOTHOE TMOBEAeHHE B NpodecCHOHaIbHON
ACSTEIbHOCTY W B OBITY MNpu OOpallleHuHd C XUMHYECKUMHU BEIIECTBAMH,
MaTepualamMH U MpoIeccamu;
~  TOTOBHOCTHh K HPOJOJDKEHUIO O0pa3oBaHUsS M IOBBIIIEHUS KBAIM(PUKALHUHA B
n30paHHON TPO(PECCUOHATIBHON JEATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE PpOJIU
XUMUYECKUX KOMIETEHIUN B 3TOM;
— yYMEHHUE HCIIOIb30BaTh JOCTH)KEHHMSI COBPEMEHHOW XWUMHUYECKOM HAyKH H
XUMHUYECKUX TEXHOJIOTMHA JUJIsl MOBBILIEHHS COOCTBEHHOTO MHTEJUIEKTYaJIbHOIO
pa3BUTHUS B BbIOpaHHOU IPO(ECCUOHATIBHON e TEIbHOCTH;
e MeTaNpeIMeTHbIX:
~  HCIIOJB30BAaHUE PA3JIUYHBIX BUIOB [I03HABATEIBHON JEATEIBHOCTH U OCHOBHBIX
MHTEJUIEKTYaJbHBIX ONepanuid (MOCTAaHOBKHM 3aiayd, (HOpMYJIMpPOBAHMS THUIIOTE3,
aHallu3a W CHUHTE3a, CpPaBHEHHUs, OOOOILIEHMs, CHUCTEMaTH3alluu, BBISABICHUS
MPUYMHHO-CJIEJCTBEHHBIX CBS3€W, MOMCKA aHAJIOroB, (DOPMYJIMPOBAHHUS BBIBOJOB)
JUISL pelIeHus] TIOCTABJICHHOM 3aJlay, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS
(HaOMrOIeHUs, HAYYHOTO OJKCIEPUMEHTA) [UIsi M3YyYEeHHsS pa3JIMYHBIX CTOPOH
XUMUYECKUX OOBEKTOB W TMPOLECCOB, C KOTOPHIMM BO3HUKAET HEOOXOAUMOCTH
CTaJIKUBATHCS B Mpo(hecCHOHaIbHOU cdepe;
~  HWCIMOJb30BAHHUE PA3NIMYHBIX HCTOYHHMKOB JUJISl  TMOJYYEHUS XHUMHYECKOU
UHpOpMallMU, YMEHHE OICHUTh €€ JIOCTOBEPHOCTb MJIs JOCTMXKEHUS XOPOLIMX
pe3yJIbTaTOB B MPOQPECCHOHATBHOM cdepe;
e NpeIMeTHBIX:
- c(hopMUPOBaHHOCTH MPEACTABICHUI O MECTE XMMHUH B COBPEMEHHOW HAyIHON
KapTUHE MHpa; [OHUMAaHME pPOJIM XUMHM B (OPMHUPOBAHMU Kpyrosopa u
(YHKIIMOHAJIBHON T'PAaMOTHOCTH Y€JIOBEKA JUIsl pEIICHUs MTPAKTUUECKUX 3aj1ay;
~ BJIAJICHUE OCHOBONOJArarOUMMU  XUMHUYECKHUMH TOHSTHSIMH, TEOPUIMH,
3aKOHAMU U 3aKOHOMEPHOCTSIMHU;  YBEPEHHOE  IOJb30BAaHHE  XMMHYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOM;
~ BIIQJICHUE OCHOBHBIMH METOAAMH HAYYHOTO TIO3HAHUS, HCIOJIb3yeMbIMU B
XUMUU: HAOJIOJICHUEM, ONUCAaHUEM, H3MEPEHUEM, OHKCIIEPUMEHTOM; YMEHHE
0o0pabaTbiBaTh, OOBSCHATH PE3YyJbTaThl MPOBEACHHBIX OMBITOB U JEJaTh BBIBObL;
FOTOBHOCTh U CIOCOOHOCTh MPUMEHATH METOJbl TIO3HAHUS TMPU PEIICHUU
MIPaKTUYECKHX 3a/1a4;
~  c(hOpMUPOBAHHOCTh YMEHHS [1aBaTh KOJIMYECTBEHHBIE OLIEHKH W MPOU3BOAMTH
pacyeTsl 0 XUMUYECKUM (opMyJiaM U YpaBHEHHSIM;
~  BJIAJICHUE MPaBWJIaMU TEXHHUKH O€30MaCHOCTU MPH HMCIONIb30BAHUM XUMHUYECKHX
BEILECTB;
- c(opMUpOBaHHOCTh COOCTBEHHOW TO3WIIMM IO OTHOIIEHUI0 K XHUMHYECKOU
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uH(pOpMaLnH, MOTy4aeMON U3 Pa3HbIX UICTOYHHUKOB.

4.Conepxanue yueOHOM JUCHUILIHHBI

BBenenue
HayuHble MeTOIbI TIO3HAHHWS BEHIECTB W XHWMHUYECKUX sABJIEHUU. Poib
AKCIEPUMEHTa W TEOPUU B XUMHUU. MOJEIUPOBAHUE XUMHUYECKUX MPOIECCOB.
3nauenue xumuu Tpu ocBoeHun mnpodeccuit CIIO wu cneumansHocterd CIIO
TEXHUYECKOT0 MPOQuJIsi poPecCHOHATLHOIO 00pa30BaHUsl.

1. OOmasi ¥ HeopraHu4yeckasi XUMHSA
1.2. OcHOBHBIC MOHATHUSA M 3AKOHBI XUMHUH

OcHoBHbIe TOHSATUS XUMHH. BemectBo. Atom. Monekyna. XMMHAYECKHUIN 3JIEMEHT.
Asmotponud. IIpocTeie n ciioxkHbIe BemiecTBAa. KaueCTBEHHBIN W KOJIWYECTBEHHBIN
COCTaB BeENIECTB. XHMMHUYECKHE 3HAKU U (Popmysibl. OTHOCUTEIBHBIE aTOMHAs U
MOJIEKYJIsIpHas Maccel. KonnuecTBo BemecTna.

OcHoBHbIe 3aKOHBbI XMMHHU. CTexuomMerpusi. 3aKOH COXPAHEHUS MacCChl BEILIECTB.
3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB MOJIEKYJISIPHOM CTPYKTYpbI. 3aKOH ABOTrajipo u
CJIEACTBUS U3 HETO.

PacueTHpie 3amaum Ha HAaXOXAEHHE OTHOCUTEIIBHOM MOJIEKYJIAPHOM MAacChl,
ONPEAEICHUE MAaCCOBOM JOJIM XUMMUYECKUX 3JIEMEHTOB B CII0KHOM BEIIECTBE.
JdemoHcTpanumn

Mojaenu aTOMOB XMMUYECKUX 3JIEMEHTOB.

Moaenu MoJieKyJl MPOCTBHIX U CIOXKHBIX BemniecTB (mapocrepkHeBbie 1 CTioapTa—
bpurneba).

Komnekuust mpocThIX U CI0KHBIX BellecTB. HeKoTophIie BemecTBa KOIU4ecTBOM 1
MOJIb. Mojiesib MoJIIpHOTO 00BheMa razoB. Ayuotponus docdopa, KUCIOpoia, 0JI0Ba.
IIpakTuyeckoe 3ansitue «Pacuérel Mo xumMudeckuM (GopmysiaM U ypaBHEHHSIM.
IIpopuiabHble ¥ NpPoPecCHOHAIBHO 3HAYUMbBIE JJIEMEHTBI COAEPKAHMS.
Annotporn- Hele MoauduKanuu yriepojaa (anmas, rpadur), kuciaopoaa (KUCIOPO/I,
030H), oJyioBa (cepoe u Oenoe o0JioBO). [loHsATHE O XMMHUYECKOW TEXHOJOTUH,
OMOTEXHOJIOTUN U HAHOTEXHOJIOTHH.

1.2. Mepuoanyeckuii 3akoH u Illepuoanyeckas cucreMa XUMHYECKUX 3JI€EMEHTOB
JA.U.MeHnpaeneeBa 4 CTPOCHHE aTOMA

Ilepuonuuecknii 3akon JI. U. MenaeneeBa. Otkpeitue JI. M. MenpaeneeBbiM
[Tepmomumueckoro 3akoHa. Ilepwmommyeckuii 3akoH B ¢opmymupoBke JI. .
Menpeneesna.

[lepuoanueckass TabnaMIAa XUMHUYECKUX DJIEMEHTOB — Tpaduueckoe OTOOpakeHue
NepruoInYecKoro 3akoHa. CTpyKTypa MepuoandecKoil TaOauIbl: TepUobl (Majible U
OoJibIINE), TPYIIHI (TJIaBHAS U TOOOYHAs).



Crpoenne atoma u Ilepuoaunueckuii 3akon /I. U. MenaeneeBa. AToM — CJOXKHast
yactuna. Sapo (IpoTOHBI U HEWTPOHBI) M DIIEKTpOHHAs 00oJjouka. M30TOrmbI.
CtpoeHue DJIEKTPOHHBIX O000JIOYEK AaTOMOB DJIEMEHTOB MajblX IE€PUOJIOB.
OCOOEHHOCTH CTPOEHHUSI AJEKTPOHHBIX O0O0JOYEK ATOMOB 3JIEMEHTOB OOJIBLINX
HeprooB (MepeXoaHbIX 37eMeHTOB). [loHATHE 00 opOWTasIX. S-, p- U d-opOUTAIH.
DNeKTpOHHBIE KOH(PUTYypalIMK aTOMOB XUMHUYECKHUX AJIEMEHTOB.

CoBpemenHnas ¢popmynupoka [lepuoguueckoro 3akona. 3Hauenue lleproanyeckoro
3aKkoHa U [leprognueckoit cucreMmsl xuMHuueckux anemeHToB [l . Menneneesa s
pPa3BUTHUSI HAYKH U IOHUMaHUsI XUMUYECKOW KapTUHBI MUPA.

BajsieHTHOCTB. BajieHTHBIC BO3MOKHOCTH aTOMA.

IIpakTnueckoe 3ansitue «CocTaBieHUE DJIEKTPOHHO-Tpaduueckux Gopmyn
aTOMOBY.

JlaGopaTopHbIil ONIBIT

MopenupoBanue noctpoenus [lepuoauyaeckoit TabIUIIbI XUMHUYECKUX 2JIEMEHTOB.
IIpopuibHbie W NPOPECcCHOHAIBHO 3HAYUMBbIC 3JJIEMEHTbI COJEPKAHMS.
PannoaktuBHOCTB. McniONb30BaHNE PAAUOAKTUBHBIX H30TOMOB B TEXHUYECKUX LIEIISIX.
PeHTreHOBCKOE WM3Iy4e€HHE U €ro HCHOJIb30BAHHUE B TEXHUKE M MEIUIMHE.
MopaenupoBaHue Kak METOJI IPOTHO3UPOBAHNUSI CUTyallH HA TPOU3BO/ICTBE.

1.3.Ctpoenue Bemecrsa

HNonnas xummnueckasi cBsi3b. KaTnoHbl, nx 00pa3oBaHUE W3 aTOMOB B PE3YJIbTATE
rpoliecca OKUCIEHUsA. AHUOHBI, UX 00pa30BaHUE U3 aTOMOB B pe3yJibTaTe Mpolecca
BOCCTaHOBJICHUS. MIOHHAs CBSI3b KaK CBSI3b MEXIY KaTHOHAMU MU AaHHMOHAMHU 32 CYET
ANEKTPOCTATUYECKOrO MpuTshkeHus. Kiaccudukanuus HOHOB: MO COCTaBy, 3HAKY
3apsAfa, HaJWYUIO TUAPATHOM 000J04Ku. HOHHBIE KPUCTAUNIMYECKUE PEIIETKH.
CBoiiCTBA BEUIECTB C MOHHBIM TUIIOM KPUCTAJNIMUYECKON PEIIETKH.

KoBanenTnasi xumuueckasi cBsi3b. Mexanu3sM oOpa3oBaHUS KOBAJICHTHOW CBSI3H
(0OOMEHHBI W JOHOPHO-AKIENTOPHBIN). DIIEKTPOOTPUILIATETLHOCTh. KoOBajeHTHBIC
MOJIIPHAS. U HENOJISIpHAs CBA3U. KpaTHOCTh KOBAJEHTHOM CBA3U. MOJEKYIApHBIE U
aTOMHBIE KpUCTaJUIMYecKue penieTkr. CBOWCTBA BEIIECTB C MOJEKYJISIPHBIMU H
ATOMHBIMU KPUCTAJUIMYECKUMU PEIIETKAMU.

Mera/uinyeckass  cBfi3b. Merajuinueckass — KpUCTaJUIM4YecKas  pelleTka U
METAIUINYECKAS] XUMUYECKAs CBA3b. PU3NUYECKHE CBOMCTBA METAIIIOB.

ArperaTtHbie COCTOSIHMS BeIIECTB M BOJOPOAHAs CBfA3b. [Bepaoe, KUIKOE U
razoo0pa3Hoe cocTosiHMsI BemlecTB. llepexoa BemiecTBa U3 OJHOTO arperaTHoro
COCTOSIHUA B Ipyroe. BonoponHas cBs3b.

Yucrbie BemecrBa u cMmecu. [loHsTHe O cMecu BemeCcTB. ['OMOreHHbIE U
retreporeHHbie cMecu. CoctaB cMmeceil: oObeMHas M MaccoBasi JI0JIM KOMIIOHEHTOB
CMECH, MaccoBas J0JIsl IPUMECEN.

Mucnepcublie cucrembl. [lonstue o mucnepcHoit cucteme. [lucmepcHas daza u
aucnepcuonHas cpena. Kmaccudukammst gucnepcHeix cucreMm. llonartue o
KOJUIOUJIHBIX CHUCTEMAX.

JemoHCcTpanumn

Mopenp KpUCTAIIINYECKON PEIIETKHU XJIOPUAA HATPUS.
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OO0pa3iel MUHEPATIOB C HOHHOW KPUCTAIUTHIECKOMN PEIIeTKON: KaIbIIUTA, TATATA.
Mopenu KpUCTaUIMUECKUX PEIIETOK «CyXOro Jbaa» (Wi Hojaa), anmasa, rpadura
(wnm xBapua).

[Tpubopsl HA KUIKUX KPUCTAIIIAX.

OO0pasipl pa3IMUHbIX TUCTIEPCHBIX CUCTEM: dMYJIbCHM, CYyCIIEH3UM, adpo30JieH, reyen
Y 30JIEH.

Koarynsauus. Cunepesuc. Opdext Tungans.

JlaGopaTopHbIe ONBITHI

[IpuroroBneHue cycreH3un kapooHara Kajiblus B Boje. [lonydyenue smynbcun
MOTOPHOT'0 MacJa.

O3HaKOMJIEHHE CO CBOMCTBAMH JTUCIIEPCHBIX CUCTEM.

IlpopuiabHbie U mNpodecCHOHATBLHO 3HAYMMbIE JJIEMEHTBI COJEPKAHUS.
[TonspHOCTE CBSI3U M NMONAPHOCTH MOJEKybl. Konnencamus. Tekydects. Bo3ronka.
Kpucrammuzanus. Cyonumanus u gecyonuManus. AHOMaINU (PU3NYECKUX CBOWCTB
BoAbl. JKuakue kpuctayipl. MuHEpallbl U TOPHBIE MOPOJABI KaK MPUPOJIHBIE CMECH.
OMyllbCcUHM U cycneH3uu. 3oiu (B TOM uMcie a3po3onu) u renu. Koarymsous.
Cunepesuc.

1.4. Bona. PacTBopbl. DJIeKTPOJIUTHYECKAS THCCOUALIUS

Bona. PactBopsl. PacTtBopenne. Bona kak pactBopurtenb. PaCTBOpUMOCTH BENIECTB.
HacellieHHbIE,  HEHACBIIIEHHBIE,  IEPECBIIIEHHBIE  PAaCTBOPBI.  3aBHCUMOCTH
PacTBOPUMOCTH T'a30B, )KUIKOCTEH U TBEPABIX BELIECTB OT PA3IMYHBIX (DaKTOPOB.
MaccoBas 10J11 paCTBOPEHHOTO BELIECTBA.

DJIEKTPOJIUTHYCCKAA  JAMCCOLMALMS. ONEKTPOJIUTBI U HEDJIEKTPOUTHI.
DJIEKTPOJUTAYECKAsT AUCCOIMAlrsd. MeXaHu3Mbl JIEKTPOJIUTUYECKON THCCOLUALIMN
JUIS. BEILIECTB C PA3IMYHBIMU TUIAMH XHMHYECKOM CBsi3U. ['mapatupoBaHHBIE U
HEruIpaTupOBaHHbIe HOHBI. CTENEHb AEKTPOIUTHUECKON aucconnanni. CUIIbHbBIE U
ciabple  BNeKTPOJIUTHl. (OCHOBHBIE TOJIOKEHHS TEOPUU  AJIEKTPOJIUTUUYECKOU
aucconuani. Kucinorel, OCHOBaHUSA U COJMM KaK 3JIEKTPOJIUTHI.

JdemoHcTpanuu

PacTtBoprMOCTBh BEIECTB B BOJIE.

Cobupanue razoB METOJIOM BBITECHEHHsI BOJIbl. PacTBOpeHuE B BOJI€ CEPHOI KUCIOTHI
u coJieit amMoHus. OOpa3ibl KpUCTAJUIOTHAPATOB.

N3roroBneHue rurncoBou MOBS3KH.

HcnbiTanne pacTBOPOB JIEKTPOIUTOB U HEIJIEKTPOJIUTOB HA MPEAMET JUCCOLUALINH.
3aBUCHUMOCTb CTENEHHU DJIEKTPOJIUTUYECKON TUCCOUHUAIMN YKCYCHOM KUCIIOTBI OT
paz0baBieHUs pacTBoOpa.

JIBM>KEHUE OKpAIIEHHBIX HOHOB B DJIEKTPUYECKOM MoJie. [[puroroBienue xxecTkon
BOJIbI M YCTPAHEHUE €€ KECTKOCTH. IOHUTBI.

OO6pa3ibl MUHEpPAIbHBIX BOJ PA3TUYHOTO HA3HAUCHUS.

IIpakTHyeckoe 3aHsATHE

[IpuroroBnenue pacTBopa 3aJaHHON KOHLIEHTPALUU.

[MpopuiabHbie U NpPoPecCHOHAIBHO 3HAYUMbIC 3JJIEMEHTBHI COJAEPKAHMSL.
PactBopenne kak ¢usnko-xumuueckud mpouecc. TemnoBble 3¢GGdeKkTsl Tpu
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pactBopenuu. Kpucramwtoruapartel. PemieHue 3agad Ha  MacCoBYH  JIOJIIO
pPacTBOpPEHHOro BemlecTBa. [IpumMeHeHue BOJABI B TEXHUYECKUX MeNax. KecTKOCTb
BOJIbI U CITIOCOOBI €€ yCTpaHeHusl. MUHepasibHbIE BOJIBI.

1.5. Knaccudukanusi HeOpraHu4ecKux coeJMHEHU M MX CBOMCTBA

Kuciaorel m ux cBoiictBa. KHUCIOTBI Kak 3JEKTPOJUTHI, MX KiIaccUpUKAIUS IO
pa3JIMYHBIM NpHU3HAKaM. XHMHUYECKHE CBOMCTBA KHCIOT B CBETE€ TEOpUHU
BJIEKTPOJIMTUYECKOMN JACCOIMALINY. OcobenHoctu B3aNMOJECHUCTBUS
KOHIIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCJIOT ¢ MeTaiaMu. OCHOBHBIE CTIOCOOBI
ITOJTYyYEHHUS KUCIIOTHI.

OcHoBaHusi 1 UX cBoiicTBa. OCHOBaHUS KakK 3JIEKTPOJIUTHI, UX KiacCU(UKAIUS IO
pPa3IMYHBIM TPU3HAKaM. XHMHUYECKHME CBOMCTBA OCHOBAaHHMM B CBETE TEOPHUHU
AIEKTPOJIMTUYECKON TUcconranuu. Pa3inokeHne HepacTBOPUMBIX B BOJIE OCHOBaHUM.
OcHOBHBIE CITOCOOBI MOTYYEHUsI OCHOBAHHM.

Comm m ux cpoiictBa. Comu Kak 3nekTponuTsel. Conu cpegHue, KUCIble U
OCHOBHBIE. XUMHYECKHE CBOWCTBA COJIEM B CBETE TEOPUM DJIEKTPOJIUTUYECKOU
aucconnanu. CnocoObl MOJIy4YeHuUs: COJeH.

I'mpponus conent.

Oxcuapl U ux cpoiictBa. CoseoOpasyromue M HECOJIE00pas3yIolIie OKCHIBI.
OcHoBHbIE, aMPOTEpHBIE U KUCIOTHBIE OKCUIbl. 3aBUCUMOCTh XapaKkTepa OKCHAA OT
CTENEHU OKHCIIEHHsI O00pa3ylolero ero Merauuia. XUMUYECKHE CBOMCTBA OKCHOB.
[Tomy4yeHnne OkCUIOB.

JlemoHcTpanumn

B3auMonelicTBrE a30THOM M KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOT C METAJNIAMM.
I"openue pocdopa u pacTBOpeHHE TPOTYKTA TOPEHUS B BOJIE.

[Tomy4yenue u cBoiicTBa amdpoTepHOTO ruApoKkcuaa. Heodparumerii ruaponn3 kapouaa
KaJIBLIUSL.

OOpaTuMbIi TUAPOITIU3 COJIEH PA3TUYHOTO THIIA.

JlaGopaTopHblie ONbITHI

HcnpiTanne pacTBOPOB KUCIOT MHANKATOPpAMU. B3anmMoaerncTBre METaIoB ¢
KUCIIOTaMH.

B3aunmopaeiicTBue KHUCIIOT ¢ OKCUAaMU MeTallIoB. B3anMoaelicTBre KUCIIOT C
OCHOBAHUSMM.

B3aumonaelicTBue KUCIOT C COJISIMHU.

Hcnprtanne pacTBOpOB 1IEI04Ye MHAUMKATOpamMu. B3anmoaencreue menoue ¢
COJISIMU.

Paznoxenne HepacTBOPUMBIX OCHOBaHUH. B3anmMoaerncTBUE COJIEN C METAJIIAMH.
BzaunmopericTeue cosiet Ipyr ¢ ApyroM. [ ' uapomns coner pa3auyHoro TUIIA.
IpakTuueckue 3anaTus «Peakiuu noHHOro OOMeHa», «lcmpiTaHWME PacTBOPOB
cosieid mHAMKaropamu. ['mapomus conei», «CocTaBiaeHUE YpaBHEHUN pEAKUUN B
MOJICKYJIIpHON © uWOHHOW (dopmax. Pacu€THpie 3amauym  Ha  BBIYMCIICHHE
KOHIICHTPALMi PaCTBOPOBY.
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IIpopuiabHbie U NPo(ecCHOHANBHO 3HAYMMBIE JJIEMEHTHI coaep:xanus. [IpaBuia
pa30aBiieHUs CEpPHOM KUCIOTHI. MICIonb30BaHUE CEPHOU KUCIOTHI B TPOMBIIIIEHHOCTH.
Enxue mienoun, UX MCHOJB30BAHME B IIPOMBIIUICHHOCTH. [amieHas W HerameHas
U3BECTh, UX IPUMEHEHNE B CTPOUTENBLCTBE. [ UIIC U anedacTp, FTMIICOBaHUE.

ITonstue o pH pactBopa. KucnorHas, menoyHas, HEWTpanbHas Cpeia pacTBOPOB.

1.6. Xumuueckue peakunu

Knaccupukauusa xuMuUYeCcKUX Ppeakuuil. Peakunu coenvHEHHs, pas3ioKeHUus,
3amemenusi, obmena. Karamutuueckue peakmuu. OOpaTumble U HEOOpaTUMBIC
peakuuu. ['OMOreHHBIE M  TETEPOTEHHBIE PEAKIUU. OK30TEPMUYECKHE U
SHAOTEPMUYECKHE  peakuuu. TemnoBol  3(P(EKT  XUMUYECKUX  pPEaKIMil.
Tepmoxumuyeckrue ypaBHEHHUS.
OKHCIUTEIBbHO-BOCCTAHOBHUTENbHBIC peakunu. Crenenb okuciaeHuss. OKUCIUTENb
U BOCCTaHOBJIEHHE. BoccTaHOBUTEND UM OKHUCIIEHHE. METos 3JeKTpOHHOro OanaHca
JUISL COCTABJICHUSI YPABHEHUI OKUCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA.
Cxopocte xuMu4yeckux peakumii. [IoHsATHE O CKOPOCTHM XMMHMUYECKMX PEaKIHil.
3aBUCHUMOCTh CKOPOCTH XMMHUYECKHX PEaKIMi OT pazIu4HbIX (PAKTOPOB: MPUPOJbI
pearupyromux  BEHIECTB, WX KOHLEHTpAlUuW, TEMIIEpaTypbl, IMOBEPXHOCTH
CONPUKOCHOBEHMSI M HCIIOJIb30BAHMSI KaTAIM3aTOPOB.
O0patumocTh XuMHYecKHX peaknuii. OOpaTuMble U HEOOpaTUMBbIE PEAKIIMH.
XVWMHUYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEILIEHHUS.
JlemoHcTpanumn
[Ipumepsl HEOOPATUMBIX PEAKIIMM, UIYIIUX C 00pa30BaHUEM OCaJIKa, ra3a WA BOBI.
3aBUCHUMOCTb CKOPOCTH PEAKLIUH OT IIPUPOJIBI PEATUPYIOIINX BEIIECTB.
B3auMozeiicTBue pacTBOPOB CEPHOM KHCIOTHI C PacCTBOPAMM THUOCYJb(aTa HATpUA
Pa3IMYHON KOHLIEHTPALMU U TEMIIEPATYPBHI.
Mojenp KUISIIEro Cosl.
3aBUCUMOCTh CKOPOCTH XMMHYECKOW pEaKIMH OT IPUCYTCTBUS KaTalu3aTopa Ha
IIpUMEPE PA3JIOKEHUsI MEPOKCHIAa BOJOPOJA C MOMOULIBIO JHOKCHIA MapraHua H
KaTanasbl.
Mogaenb 3ieKTposm3epa.
Mojiesnb 3JIEKTPOIN3HON BaHHBI IS TTOTYYECHUS AIFOMUHUA. MOIe]Ib KOJTOHHBI
CUHTE3a aMMHAKA.
JlabopaTopHbIe ONBITHI
Peakuus 3amernieHust Mein xeae30M B paCTBOPE MEAHOTO Kyropoca. Peakiuu,
uayume ¢ o0pa3oBaHUEM OCaJKa, Ta3a WIH BOJIbI.
3aBUCHUMOCTh CKOPOCTHM B3aMMOJIEWCTBUSA COJITHOW KHCIJIOTBI C METAUIAMH OT MX
IPUPOBIL.
3aBUCHUMOCTh CKOPOCTH B3aUMOJCIHCTBUSI IIMHKA C COJSIHOM KHCJIOTOHM OT €€
KOHLIEHTpaLUu.
3aBUCUMOCTh CKOPOCTH B3aumojecTBus okcuaa meau (II) ¢ cepHoi kucnoroi ot
TEMIIEpaTyphbl.

IIpopunbubie U npodeccHOHAIBLHO 3HAYHMMBIE JJIEMEHTbI COJEPKAHUS.
[Tonsitue 00 onmekTponm3e. DIEKTPOJIU3 PACIUIABOB. JIEKTPOJU3 PaCTBOPOB.
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ONEKTPOJUTAYECKOE  MOoJlydeHue  amoMuHusl.  [Ipakthueckoe  IpUMEHEHHE
anekTtponu3a. [anpBaHomactuka. [‘anpBaHocTerus. PaduHupoBaHHE IIBETHBIX
METAJIOB.

Karanu3z. T'omoreHHble W TeTEpOreHHbIe  KaraimuzaTopbl.  [IpomMoOTOpHIL.
Karanutuueckue siapl. UHTrUOUTOPHI.

[Ipou3BoACTBO aMMHaKa: ChIphE, ammapaTypa, HayuyHble TPUHIIUIIBI.

1.7. MeTa/LlIbl M HEMETAJLJIbBI

Metasibl. OCOOEHHOCTH CTPOEHUS ATOMOB M KpUCTaJLIOB. DHU3MYecKrne CBOMCTBA
MertayuioB. Kriaccudukanuss MeTauioB MO pa3IMYHBIM IpPU3HAKaM. XHUMHYECKHE
CBOMCTBA  METAUIOB.  OJJEKTPOXMMHYECKHMU  pAX  HANPSKEHUHM  METaJUIOB.
Mertannorepmus.

OOmue  crmocoObl  modydeHuss — MeTayioB.  [loHATHE 0 METaJUTypruu.
[TnpomeTaimyprusi, THAPOMETAIULYPIUsl U deKTpomeTautyprus. CruiaBbl YEpHbBIE U
L(BETHBIE.

Hemeramibl. OcobeHHOCTH cTpoeHUsl aToMOB. Hemeramibl — mpocThie BEIECTBa.
3aBUCUMOCTb CBOMCTB TaJIOT€HOB OT HMX IIOJIOKEHUS B IIEPUOJAMYECKON CHCTEME.
OxucIUTENbHBIE 1 BOCCTAHOBUTEIIBHBIE CBOKMCTBA HEMETAJUIOB B 3aBUCHUMOCTH OT MX
IIOJIOKEHUS B PSIY DJIEKTPOOTPULIATEILHOCTH.

JemoHcTpanumn

Konnexus meTannos.

B3aumoseiicTBue MeTayuioB ¢ HeMeETaulaMu (kelie3a, IMHKA U aJlOMUHUS C CEepOH,
AIIOMUHUA C HOJ0M, CYpbMBbI C XJIOPOM, TOPEHHE KeJie3a B XJI0pe).

['openne meTamioB. AIFOMUHOTEPMHUSI.

Konnekuus nemeramno. ['openue Hemeramios (cepsl, pocdopa, yrisi). BeirecHenne
MEHee aKTHBHBIX raJOr€HOB U3 PACTBOPOB UX COJIEH 6oJjiee aKTUBHBIMU IaJlOr€HAMHU.
Mojenp NMpOMBINUIEHHON YCTaHOBKHU Uil TPOM3BOACTBA CEPHOM KHUCIOTHL. Mojeib
neyn s oOxura  u3BecTHsAka.  Koumexkumu — OpOAYKIUNA — CHIMKATHOU
MIPOMBINIUICHHOCTH (CTeKa, Gpapdopa, dasHca, ieMeHTa pa3IndHbIX MAPOK U Ap.).
JlaGopaTopHblie ONbITHI

3aKajika M OTILYCK CTaJlu.

O3HaKOMJIEHHE CO CTPYKTYpaMH ceporo u 6enoro uyryHna. PacnoznaBanue pyn
xKeresa.

IIpakTnyeckune 3aHATHS

«OO01111e CBOMCTBA METAIIIIOBY

«XHUMHUYECKUE CBOKWCTBA COCIMHEHUN JKEJIe3a U XPpOMay
«ITonyuenue,cooMpaHnrenpacno3HaBaHUETa30B.»
«PenieHneskcnepuMeHTaNbHbIX3a/1a4.»

KontpoabHas padora«Mertamibl 1 HEMETAIbD)

IIpopunbHbie MU MNPOPEecCHOHATBHO 3HAYUMbIC JJIEMEHTbI COAEpP:KAHUA.
Koppo3uss metaminoB: xumMudeckas M 3JIEKTPOXMMUYECKAS. 3aBUCUMOCTh CKOPOCTH
KOPPO3HH OT yCIOBUI OKpY>Karotien cpesnl. Kiaccudukaiys Koppo3uu METAIIIOB TI0
pa3nuuHbIM npu3HakaM. CrocoObl 3aIIMTEI METAIIOB OT KOPPO3HH.

[Ipon3BOACTBO UyryHa U CTAJIH.
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[lomyuenne HemeTasioB (PpPakIMOHHOW TMEPEroHKOM JKUAKOTO BO3AyXa U
AIEKTPOJIU30M PACTBOPOB MJIM PACILIABOB JIEKTPOJIUTOB.
CunmkaTtHasi IPOMBIIIIEHHOCTD. [IpOM3BOICTBO CEPHON KUCIIOTHI.

2. OprannyeckasixuMus

2.1. OcHOBHBbIC MOHATHUS OPrAaHUYECKOM XMMHUHU U TEOPHUsl CTPOCHMS
OPraHuYeCcKMX COeAUHEHU I

IIpeanmer oprannyeckoit xumMuu. [IpupoaHbIe, UCKYCCTBEHHbIE U CHUHTETUUYECKUE
opranudeckue Bemectsa. CpaBHEHHE OPTraHUYECKUX BEIIECTB C HEOPTaHUYECKUMH.
BanenTHOCTE. XMMHUECKOE CTPOCHUE KaK IOPAIOK COCIUHEHUSA aTOMOB B MOJIEKYJIbI
10 BaJICHTHOCTH.

Teopusi crpoeHusi opranudeckux coeauneHuii A. M. ByrtiepoBa. OcHOBHbIE
ITOJIOKEHUSI TEOPUU XHMHYECKOTrO CTpoeHMs. M3omepus u mzoMmepbl. XUMUYECKHE
(GopMyIbl U MOJIENIA MOJIEKYJT B OPraHUYECKON XUMUHU.

Kiuaccnpukanust opranmyeckux BemectB. Kinaccudukanuys BemecTs Mo CTpPOSHUIO
YTJIEPOJIHOTO CKeJleTa M HATU4HIO (DYHKIIMOHAJIBHBIX ITPyIIl. ['0OMOJIOTH ¥ TOMOJIOTHSL.
Hauana nomenknaryper [UPAC.

Knaccupukanusi peakumi B OpPraHM4YecKod XuUMHMH. Peaknuy npucoeIMHEHUS
(rupupoBaHUs, TaJOT€HUPOBAHUS, THAPOTAIOTeHUPOBaHUA, ruaparanun). Peakuuu
OTLICIUIEHUsI  (IEerMApPUPOBAHUS,  JErMJIPOraJIOTeHUPOBAHUS,  JAETUApATAIUH).
Peaknnu 3amemenusi. Peakunu nuzomepusanum.

JdemoHcTpanumn

Mogenu MOoJIEKyJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCIUHEHUN.
KauecTBeHHOE 0OHapykeHue yriepojaa, BOAOpoAa M XJopa B MOJIEKyJlax
OPraHUYECKUX COCIUHECHUM.

JlaGopaTopHbIil ONIBIT

N3roroBnenne moaenei MOJIEKYJ OPraHUYECKUX BEIIECTB.

IIpopuiabHble W nNpodeccHOHANBHO 3HAYUMBIE JJIEMEHTHI COAEPKAHUSA.
[lonsitue o cyOctpate W peareHre. Peakuuu OKHCIEHHS M BOCCTaHOBJICHUS
opranuveckux BeniecTB. CpaBHEHHE KiIacCU(PUKALIMKM COETMHEHUN U KIacCU(UKALIU
pEaKLKM B HEOPTAHUYECKON U OPTaHUYECKOU XUMUH.

2.1. YrieBoaopoabl M X NPUPOIHbI€ HCTOYHUKH

AJIKaHbI. AJIKaHBI: TOMOJIOTHYECKUN PAJl, U30MEPHUS U HOMEHKJIATypa aJIKaHOB.
XVWMHUYECKHE CBOMCTBA aIKaHOB (METaHa, 3TaHa): FTOPEHHE, 3aMELIECHUE, PAa3JI0KEHHE,
neruapupoBanue. [[puMeHeHrne aJkaHoB HA OCHOBE CBOMCTB.

AJIKeHbI. DTWJIEH, €ro NOoJlydeHHE (AErnapUpOBaHUEM 3TaHa, AENOJUMEpPHU3ALMEH
noaudTUiIeHa). ['oMosornueckuit  psii, U30MEpUsA, HOMEHKJIATypa aJKEHOB.
XUMUYECKUE CBOMCTBA 3TUJIEHA: TOPEHUE, KAUECTBEHHbIE peakuu (00eciBeurBaHNe
OpOMHOI BOJBI M pacTBOpa IE€pMaHraHaTa Kajius), TWApaTauus, MOJIMMEpPU3ALUIL.
IIpumeHeHue 3TruiIeHa Ha OCHOBE CBONCTB.
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JAuenbl n Kaydyyku. IloHATHE O AMEHAX KAk YIJIEBOAOPOAAX C ABYMs ABOMHBIMU

cBs3siMu. ConpsiKeHHbIE TMEeHbl. XUMHUYECKUe cBoiicTBa OyTanuena-1,3 u u3onpeHa:

oOecliBeurBaHUE OpOMHOM BOJIBI M MOJUMEpHU3alug B Kayuyku. HarypaibHbli u

CUHTETHYECKNE KayuyyKH. Pe3uHa.

AJIKHHBI. AnieTuiieH. XUMUYECKHEe CBOIMCTBA alleTHIIeHa: TOpeHre, 00ecCIBEUnBaHHE

OpOMHOI BOJBI, MPUCOCAMHEHHHN XJIOpOBOAOpoaa M Tuapatanus. l[IpumeHnenue

alleTUJICHA Ha OCHOBE CBOMCTB. MeXKKiIaccoBasi U30MEPHS C alKaINCHAMMU.

Apenbl. benzon. Xumuueckue cBoiicTBa O€H30J71a: TOPEHUE, PEAKIUU 3aMEIICHUs

(rasoreHupoBanue, HUTpoBanue). [Iprumenenne OeH301a HA OCHOBE CBOMCTB.
IIpupoaHbie HCTOYHMKH YIJIeBOAOPOAOB. [IpupoaHbIii ra3: cocTaB, IPUMEHEHHE

B Kau€CTBE TOILIUBA.

Hedts. CoctaB u nepepadbotka nedtu. Ileperonka nedpru. Hedprenpomykrsl.

JlemoHcTpauun

I'openue MeTaHa, 3TUIICHA, allCTUIICHA.

OTHolIeHNe MeTaHa, 3TUJIEHA, alleTWieHa W OeH30/a K pacTBOpaM I[epMaHIaHara

KaJiusi 1 OpOMHOM BoJIE.

[Tomydyenue sTuieHa peakuuen AerujapaTalii 3TaHOoJA, alleTHIEHA — THAPOJI30M

KapOu/1a KaIbITusl.

Pa3noxenue kaydyka IpU HarpeBaHWH, HUCIBITAHUE NIPOLYKTOB pPA3J0KEHUS Ha

HENPEIEIBbHOCTD.

Konnekmust oOpasuoB Hegtu u HedTenpoaykToB. Komnekius «KaMeHHBIN yTroias 1

MPOIYKLHSI KOKCOXUMHUYECKOTO MPOU3BOJICTBAY.

JlabopaTopHbIe ONBITHI

O3HakoMIIeHHE C KOJUIEKIIMENH 00pa3lioB HEPTH U MPOAYKTOB €€ MepepadOTKH.

O3HakoMIIEHHE C KOJUIEKIIMEN KaydyKOB M 00pa3laMy U31eUi U3 pEe3UHBI.

KonrpouabHas padora.

Ipo¢puiabHbie U NPoGeCCHOHAIBLHO 3HAYUMBbIE JJIEMEHTHI coaep:xkanus. [IpaBuio

B. B. MapkosuukoBa. Kinaccudukarus n HazHaueHue kayaykoB. Kinaccudukanus u

Ha3HAa4YEHUeE pe3uH. BynkaHu3amnus kaydyka.

[TomyueHnue ameTusaeHa NUPONIM30M METaHa U KapOMAHBIM crocoOoMm. Peakuus

MOJIMMEpU3alMl  BUHWIXJOpUAA. llomMBHHWIXIOPUA W €ro  NpHUMEHEHHE.

Tpumepuzanus anerusieHa B OCH30II.

[lonstue 00 okcTpakmuu. BoccraHoBieHwe  HUTpPOOEH30Ja B AHWIHH.

I'omomornueckuui psaa apenoB. Tonyon. HurpoBanue tosyona. Tpotu.

OcHOBHBIE HaMpPaBIICHUsI POMBILIJICHHOM MepepaboTKU MPUPOIHOTO Ta3a.

[TonyTHblil He(DTAHOM Ta3, ero nepepadoTKa.

[Iporiecchbl MPOMBIIUIEHHON TepepabOTKu HeTU: KpeKUHT, pudopMuHr. OKTaHOBOE

YKUCJI0 OEH3WHOB U LIETAHOBOE YMCJIO JU3EIBbHOTO TOIUIMBA.

Kokcoxumuueckoe mpou3BOACTBO U €ro MPOAYKIIHS.

2.3. Kucjopojacoaep:kaniue oprannyecKue coenHeHus

Couprel. [lomydyenune staHona OpOKEHHMEM TIIFOKO3bI W THUApaTaIledl STUIICHA.
[unpoxcunpHas rpynma Kak — GyHKOUOHabHas. [loHsATHE O TpemenbHBIX
OJHOATOMHBIX COUPTaX. XHMUYECKHME CBOMCTBA JTAHOJIA: B3aUMOJCHCTBUE C
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HaTpueM, 0Opa3oBaHUE MPOCTBHIX M CIOXKHBIX 3(PHUPOB, OKUCICHHWE B albICTHU].
[IpumeHeHne sTaHONa HAa OCHOBE CBOWMCTB. AJIKOTOJIM3M, €ro MOCIEICTBUS IS
OpraHr3Ma YeJIOBEKa U MPEAyIPEKICHUE.

['munepuH kak npeacTaBUTENh, MHOTOAQTOMHBIX cIUPTOB. KauecTBeHHas peakuus Ha
MHOT'0aTOMHbBIE CIUPTHIL. [[pruMeHeHne rnieprHa.

®denos. Puznueckre U XMMUYECKHE cBoicTBa deHoa. B3anMHoe BiusiHue aTOMOB B
MoJieKkyJie (eHoa: B3auMOJCHCTBUE C THAPOKCHUIIOM HATPUS W a30THOM KHUCIIOTOM.
[Ipumenenue ¢eHosia Ha OCHOBE CBOWCTB.

Aabaeruabl. [Toastue 06 anpaernmgax. AnpaeruaHas rpymnmna Kak GyHKIIMOHATbHAS.
@opManpAerul M €ro CBONCTBA: OKHUCJIEHHE B COOTBETCTBYIOIILYIO KHCIIOTY,
BOCCTAHOBJIEHME B COOTBETCTBYIOIIMI criupT. [lomydyeHue anpAeruioB OKUCICHUEM
COOTBETCTBYIOIIMX cnupTOB. [I[puMeHenune popmanbaeruia Ha OCHOBE €ro CBOMCTB.
Kapo6onosbie kucaorthl. [lonstue o kapOoHOBBIX KuciioTax. KapOokcuibHas rpyrmna
Kak (QyHKUMOHaNbHAsg. ['OMOJIOTMYECKUH Pl OpPEdeibHbIX  OJHOOCHOBHBIX
KapOOHOBBIX KUCHOT. [lonyueHne KapOOHOBBIX KHCIIOT OKHCIIEHHEM ajibJETHOB.
XUMUYECKHE CBOWCTBA YKCYCHOM KHCIOTHI: OOIIME CBOICTBA C MHUHEPAJIbHBIMU
KUCJIOTaMU U peakuus sTepupukanuu. [IpumeHeHne ykCyCHONH KHCIOTBI Ha OCHOBE
CBOMCTB. BbIcHIME )KUpHBIE KUCIOTHI HA IPUMEPE NATbMUTUHOBOM U CTEAPUHOBOM.
Cnoxuble 3¢upsl u kupbl. [lonmydyeHue cioxHBIX 3(QUpPOB  peakuuen
srepudukanyu. Crnoxxknbele 3pUpsl B Ipupoje, ux 3HaueHue. [IlpumeHnenne cioxHbIX
3(UpOB HA OCHOBE CBOMCTB.

XKupsl kak cioxubie 3gupbl. Knaccudukaius sxupoB. XMMUYECKHE CBOWCTBA
KUPOB: TUAPOIU3 U TUAPUPOBAHUE KUIKHUX KUPOB. [[puMeHeHne upoB Ha OCHOBE
CBOKMCTB. MbLia.

YraeBoabl. YTIIeBOIbI, UX KJIacCU(PUKALIMSA: MOHOCAaXapuIbl (T1H0K03a, GPyKTO3a),
aucaxapusl (caxapo3a) U moJiucaxapubl (KpaxMall U HeJUTI0103a).

I'moko3a — BemecTBO C  JIBOMCTBEHHOM (DYHKIIMEHM —  albJACTHIOCIIHPT.
XVWMHUYECKHE CBOMCTBAa IUIFOKO3bl: OKHCIEHHWE B  IJIIOKOHOBYIO  KHUCIOTY,
BOCCTAHOBJIEHHE B COpPOUT, ciupTOoBOE OpoxeHue. [IprMeHeHne riroko3bl Ha OCHOBE
CBONCTB.

3HaueHHE YTJIEBOAOB B KMBOW NPHUPOJAE W KU3HU 4desioBeka. [loHsATHE O peakumsx
MOJIMKOHJIEHCAIMM W TUAPOJIM3a HAa NPHUMEpPE B3aWMOIIPEBPALICHUI: TJIFOK032
| |rmonmmcaxapun.

JdemMoHcTpanuu

OkwuciieHue cnupTra B ajubJIeTUI.

KaudecTBeHHbI€ peakliii Ha MHOTOATOMHBIE CIIUPTHI.

PactBopuMoOCTh (eHoIa B BOJie IpU 0OBIYHOM TeMnepaType U HarpeBaHUU.
KauectBennbie peakuuu Ha (HEeHON.

Peaknusi cepeOpsiHOTO 3epKalia ajabAeTru10B U TIIOKO3bI.

OxuclieHne albJIEruI0B U TIJIFOKO3bl B KUCJIOTY € NoMolibio ruapokcuaa meau (II).
KauecTtBennas peakuus Ha kpaxmai. Komnekmus apupHbix maces.

JlabopaTopHble ONBITHI

PacTtBOpenue rimieprHa B BojJe U B3auMoieicTBue ¢ ruapokcuaom meau (11).
CBoiicTBa YKCYCHOW KHCIIOTHI, OOIIHE CO CBOMCTBAMHU MUHEPATBHBIX KUCIIOT.
JloKka3aTenbCTBO HEMPENEIBbHOIO XapaKTepa JKUIKOIO KUpa.
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B3anmoneiicTBre rioko3bl U caxaposbl ¢ ruapokcuaom meau (I1). KauectBennast
peakuus Ha Kpaxmadl.

IIpakTuyeckue 3aHATHA: «XMMUUYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT HA MTPUMEPE
YKCYCHOW KHCHOTB», «['€HeTnueckass CBA3b MEXKJIYy OCHOBHBIMU KJIAaCCAMH
OpTraHUYECKUX COCTUHEHUI

IIpopuabHbie U MNPOPecCHOHAIBHO 3HAYUMBIC JJIEMEHTbI COACPKAHMSL.
MeTwiioBbIld COUPT M €ro MCIOJB30BAHUE B KAayeCTBE XUMHUYECKOTO ChIPbS.
TokCcHYHOCTh METaHOJIa W TIpaBWja TEXHUKH O€30MacHOCTH MpU pabOTe C HHM.
OTWICHTJIMKOJIb M €ro MnpuMeHeHue. TOKCHUYHOCTh STWICHIJIMKOJSA W IpaBuja
TEXHUKH 0€301TaCHOCTH TMpH paboTe ¢ HUM.

[Tonyuenue deHona U3 NPOAYKTOB KOKCOXMMHUYECKOTO IIPOU3BOJICTBA U U3 OEH30JIa.
[Tonukonnencarust popmanbaeruaa ¢ GeHoaom B peHosohopMaIbIeruIHyI0 CMOTY.
Aneranpnerun. [lonstue o keToHax Ha npuMepe areToHa. [[pumenenue aleTona B
TEXHHUKE U IPOMBIIUIEHHOCTH.

MHuoroo6pa3ue KapOOHOBBIX KHUCIOT (I[aBEJIEBOM KHUCIOTHI KakK JBYXOCHOBHOW,
AKPUJIOBOM KUCJIOTHI KaK HETPeAeIbHON, OCH30MHOM KUCIOTHI KaK apOMaTHUECKOM ).
[InenkooOpasyromue wmacia. 3aMeHa KUPOB B TEXHUKE HEMUIIEBBIM ChIPHEM.
CuHTETHYECKHE MOIOIIKUE CPENICTBA.

MosnouyHokucnoe OpoxeHue rioko3sl. Kuciomonounsie npoayktbl. CHUIOCOBaHUE
KopMoB. HurpoBanue nemnonossl. [Iupokcuiv.

2.4. A3zoTcoaep:kaiue opranudeckue coequHenus. [loanmepsnl

Amunbl. [lonstue o0 amuHax. AnudaTuyeckue aMHHbI, WX KiIacCUPUKaUUs U
HOMEHKJIaTypa. AHWIMH KaK OpPraHM4ecKoe OcHoBaHue. [lonydyeHue aHWiIMHA U3
HUTpoOeH301a. [I[puMeHeHre aHnIMHa HA OCHOBE CBOWCTB.

AMHHOKHCJIOTBI. AMUHOKUCIOTHI  Kak  aMdoTepHble  IU(YHKIIMOHAIBHBIC
OPraHUYEeCKUEe COECAUHEHHS. XUMHUUYECKUE CBOWCTBA aMUHOKHUCIIOT: B3aUMOJECHCTBUE
C IIeJI0YaMH, KUCJIOTaMH | JIPYT € APYroM (peakiius moJikoHaencanuun). [lentuanas
CBSI3b M IONUIenTuabl. [I[puMeHeHrne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

Beaxu. IlepBuunasi, BTOpWYHAs, TPETHYHAs CTPYKTYpbl OEITKOB. XHWMHUYECKHE
CBOWCTBa OCJIKOB: TOpPEHHUE, JCHATypalus, THAPOJIU3, IIBETHBIC PEAKIIHH.
buonoruueckue GyHKIuu OEIKOB.

IMoaumepsl. benku u monucaxapuibl Kak OMOTIOJIMMEDPHI.

IInacrmaccsl. [lomyyeHne noJMMepoB peakuren MOoJIMMEPU3alud U
MOJIMKOHICHCAIIUH.

TepMoIUTaCTUYHBIE U TEPMOPEAKTUBHBIC IIACTMACCHI. [IpeacTaBuTenu miactmacce.
Bosokna, ux kinaccupurkanms. [lonyyeHne BoaokoH. OTAeNbHBIE TTPEACTABUTEIN
XUMHUYECKUX BOJIOKOH.

JemoHCcTpanumn

B3aumoneiictBue aMmMuaka ¥ aHWJIMHA C COJITHOM KUCIOTON. Peaknusa anuinHa ¢
OpOMHOI BOJIOM.

JlokazarenbCcTBO HAMMIUS (DYHKITMOHAIBHBIX TPYII B PACTBOPAX aMUHOKHUCIIOT.
PactBopenue u ocaxxaeHue OesKoB.

LIBeTHBIC peakiuu OEIKOB.
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I'openne nTuubero nepa v WEPCTAHON HUTH.

JlabopaTopHbIe ONBITHI

PactBopenue 6e1KkoB B BOJIE.

OOGHapyxeHue OEJIKOB B MOJIOKE M MSICHOM OYJIbOHE.

Jlenatypanus pactBopa Oelika KypHHOro siiIla CIUPTOM, pacTBOpamMHu coJieh
TSKEJIBIX METAJJIOB U IIPU HArpEBaHUMU.

IIpakTH4yeckue 3aHATHSA

Pemenne sxcriepuMeHTaIbHBIX 3a/1a4 HA UICHTH(PUKAIUIO OPTaHNIECKUX
coeauHeHud. Pacrio3HaBaHre miacTMacc U BOJIOKOH.

IIpakTHYeckue 3aHITHSA:
«PemerneskcnepuMeHTATBHBIX 33 JaYHAN ICHTU (D UKATTMIOOPTaHUIECKUX COCTMHCHHIDY
«Pacno3naBaHme TIacCTMacCc W BOJOKOH». «PeleHnesKcnepruMeHTATbHBIX3aa9 Ha
[JIMIEPUH,METaHallb, (PEHOJI, TIIFOKO3Y, OETI0K»

IMpopuabHbie U NPOPecCHOHAJBHO 3HAYUMBIC JJIEMEHTbI COJACPKAHMSL.
AMHHOKanpoHOBasi KuciioTa. KampoH kak MpeicTaBUTENb MOJUAMUIHBIX BOJOKOH.
Ucnonp3zoBanue ruaposin3a OETKOB B MPOMBIIUICHHOCTU. [lonMBUHMIXIIOpU],
nonurerpadTopatuieH  (Ttednon).  DeHoJoPpOpMaNTBIACTUIHBIE  IJIACTMACCHI.
Hemmynoun. [TpoMbltieHHOE TPOU3BOICTBO XUMUYECKUX BOJIOKOH.

JAuddepeHunpoBaHHbIN 3a4€T
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6. TemaTnueckuii JIaH

[Ipu  peanmuzanum  cojaepkaHusi  00IIeoOpa3oBaTebHOM  y4eOHOM
nucuuiuinHbl «dusuka» B nipenenax ocBoenus OIIOIT CITO Ha 6a3e OCHOBHOTO
00111eTO0 00pa30BaHMs C MOJIYYEHHEM CPEIHEr0 00Iero oopa3oBaHus
Jlns mpodeccun:
23.01.06 MamuHuCT TOPOKHBIX U CTPOUTEIIBHBIX MAIIUH,
23.01.03 ABTOMEXaHUK,
08.01.05 Macrep CTOASPHO-IFIOTHUYHBIX U MAPKETHBIX padoT,
23.01.07 MammaucT KpaHa (KpaHOBIIIHK )
MaKcuMaibHas yuyeOHas Harpy3ka oOydaromierocs - 171 yacos, B ToM uucie:
o0s13aTeNibHas ayIUTOpHas yuyeOHas Harpy3ka oOy4atoierocs - 114 gacos;
BHEAYJUTOpPHAs CaMOCTOSITENIbHAS paboTa 00yJaromerocs - 57 4acos,
BKIItOYast 20 4acoB MHAUBUIyaIbHOTO MpoekTa U 10 yacoB KoOHCYyIbTAIIUN

= B ToM uncie
<
_ = B ToM umnciie
2z g2 |5 | ¢ o] 5
No sS850 | & z S .35 8|S
- Tema s2s8E5d B¢ |S2s|EREEIZE
i 55 |35 EF|gEs|FEEg s
Z = s = sy = 2 = =&
=" 53 |E |zF |Bgifss
= & | =z < Sl =S
BBenenue 2 2 2
OCHOBHBIE TIOHATHSA W 3aKOHBI
1 6 4 6 5 1
XUMHHA
[Tepuonnueckuii 3aKOH U
[lepnoauueckas cucreMa
2 PHO 9 6 2 7 6 |1
XUMHUYECKUX dyiemeHToB J[.1.
MenzeneeBa 1 CTpoeHHE aTOMa
3 | CtpoeHue BemecTBa 11 4 11 11
Boga.PacTtBopsl.
4 . p 9 4 2 7 5 | 2
DIEKTPOIUTHYECKAS JUCCOITUAITHS
Knaccubukanmst HeopraHuIecKmux
5 (ucant PI 19 4 2 17 | 14 | 3
COCIUHEHNI U UX CBOMCTBA
6 | XuMHUECKHE PEaKINH 8 7 8 8
7 MerTayisl HEMETaIbI 14 4 2 12 6 4 2
OCHOBHBIE TIOHATUS OPraHUYECKON
8 |XxumMum U Teopus  CTPOEHHUSA 8 2 6 6
OPraHNYeCKUX COCTMHEHUHN
rJIEB bl u IIPUPOTHBL
g | Yruesozopon PHPOIHBIC | 45 4 12 | 11 1
UCTOYHUKHU
Kucnopoaconepskariue
10 POACOACPHAILL 14 6 14 |12 ] 2
OpPraHUYECKUE COCTMHCHUS
A3oTconepiKalle OpraHuuecKue
11 /ICPIKAIIIE Op 10 4 10 7 | 3
coeguHenus. [lomumepsl
12 | 3auétHoe 3aHgTHE 2 2
HTroro 171 47 10 114 93 16 5
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[Ipu  peanmuzamuu  coaepkaHust  00IIe0Opa30BaTEIbHON  y4eOHOM
muctrinabl «Dusukay B mipenenax ocBoeHuss OIIOIT CITO Ha 6a3e OCHOBHOTO
00111eTO0 00pa30BaHMs C MOJIYYEHHEM CPEIHEr0 00Iero oopa3oBaHus
Jlns mpodeccun:

15.01.05 Cpapmuk Ppy4YHOH ¥ 4YaCTHYHO MEXAHM3HMPOBAHHON CBAapKHU
(HaIUIABKM)

MaKcHUMaJibHas yueOHasi Harpy3ka obyuatormierocs - 171 yacoB, B TOM 4yucIIe:
oOs3aTebHAs ayIUTOpHAs yueOHast Harpy3ka ooydaromierocs - 114 gacos;
BHEAyIUTOpPHAsI CAMOCTOsITeNIbHAs paboTa 00yydaromerocs - 57 4acos,

BKJItOYasi 20 4acOB MHIMBHIYAIIBHOTO IMMPOEKTA U O YaCOB KOHCYJIbTALIHNIMA
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BHEAyIUTOpPHAsI CAMOCTOsITeNIbHAs paboTa obydaromerocs - 39 4acos,

IIpu  peamusanuun

CoJIep KaHMs

ob1eoOpazoBaTeILHON

BKTFOYas 20 9acOB WHIWBHIYAIBHOTO MPOCKTa U 9 4acOB KOHCYJIBTAIIHMA

y4eOHOM
nuctuiuinHbl «Dusukay B nipenenax ocBoeHust OIIOIT CITO na 6a3e 0CHOBHOTO
00111eTO0 00pa30BaHMs C MOJIYYEHHEM CPEIHEr0 00Iero oopa3oBaHus
JUTSI CTICIIMAJIbHOCTEH:
15.02.01 MoHTax U TeXHUYECKas SKCILIyaTalus MPOMBIIIJIEHHOTO0 000pYyA0BaHUS
(o oTpacism);
15.02.08 TexHonorust MalIMHOCTPOCHUS,
23.02.04 TexHuueckas SKCIUTyaTalusl MOJBEMHO-TPAHCIIOPTHBIX, CTPOUTEIbHBIX U
JTOPOXKHBIX MAlIUH (TI0 OTPaACIsIM);
23.02.04 Texanueckoe 00CITyKMBaHHE U PEMOHT aBTOMOOUIILHOTO TPAHCIIOPTA;
27.02.04 ABTOMaTHYECKHE CUCTEMBI YIIPABICHUS;
MaKcuMasbHas yuyeOHas Harpy3ka oOydaromierocs - 117 yacos, B TOM 4ucie:
oOs13aTenbHAs ayIMTOpHAS ydeOHas Harpy3ka o0ydaromerocs - 78 4acos;
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7.XapaKTepI/lCTHKa OCHOBHBIX BH/10B y‘lBﬁHOﬁ ACATECJIBHOCTH CTYJACHTOB

Conepxkanneo0yvyeHu
1

JUCTUKA OCHOBHBIX BH/J0B /IeSITeJILHOCTH CTYJAeHTOB (HAa
YPOBHE Y4eOHBIX JeiiCTBHI)

Baxxueidmmmnexummuuec
KHCNOHATUSA

YMeHue naBaTh ONpEAENICHUE U ONEPUPOBATH  CIEIYIOIIUMU
XUMUYECKUMU TOHSTUSMU: BEIIECTBO, XMMHUYECKUN 3JIEMEHT,
ATOM, MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHAas W MOJIEKYJsipHas
MacChl, HWOH, aJUIOTPOMNUs, H30TOIbl, XUMHUYECKas CBS3b,
AIEKTPOOTPUIIATEIBHOCTh, BAJIGHTHOCTh, CTENEHb OKHCIICHUS,
MOJIb, MOJISIDHAsE Macca, MOJISIPHBIA 00BbEM Tra3000pa3HBIX
BELIECTB, BEIIECTBA MOJEKYJISIPHOITO M HEMOJIEKYJAPHOTO
CTpPOCHHS, pPACTBOPBI, DIEKTPOIUT U HE  DICKTPOJIHT,
PIEKTPOJIUTUYECKAS TUCCOIUAITHS, OKHUCIIUTENb 171
BOCCTAHOBUTENb, OKHCJIEHHWE M BOCCTAHOBJIEHUE, TEIIOBOH
A PeKT peakiuu, CKOPOCTh XUMHUYECKOW peakiuu, KaTallusz,
XUMHYECKOE paBHOBECHE, YTJIEPOIHBIN CKEJIET,
(yHKIIMOHaIbHAS TPpyIIa, U30MEPUsi, TOMOJIOTHSI.

OCHOBHBIE 32AKOHBI
XUMUH

DopMyIMpPOBaHUE 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB WU
[MOCTOSIHCTBA COCTaBa  BEIIECTB. YCTAHOBKA IPUYUHHO-
CJICICTBEHHOW CBSI3M MEXKIY COACPXKAHMEM OTHUX 3aKOHOB H
HAMMMCAaHWEM XUMHUYECKUX (OpMyNT W ypaBHEHHH. Y CTaHOBKA
ABOJIFOLIMOHHOM CYIIHOCTH MEHJEJIEEBCKOM U COBPEMEHHOU
dbopmyIHpoBOK neproanueckoro 3akoHa JI. 1. Menaeneena.

OO0BsicHEHUE (bU3UIECKOTO CMBbICIIa, CHMBOJIMKH|
MEePUOANYECKON TaONMIbIl XUMHUYECKUX dyemeHToB JI. .
MenneneeBa (HOMEpOB D3J€MEHTa, MepuoAa, TPYMIbl) U
YCTaHOBKA MPUYUHHO-CIICICTBEHHON CBSI3M MEXIY CTPOEHUEM
ATOMa M 3aKOHOMEPHOCTSIMU U3MEHEHUS CBOWCTB BJIEMEHTOB U
00pa30BaHHBIX HMM BEIIECTB B IepuoAax U Tpymmax.
XapakTepUCTHKa JIEMEHTOB MAJIbIX U OOJIBIINUX MEPHUOJIOB 1O
ux nonoxeHuro B [lepuoanueckont cucreme 1. . Menneneena.

OcHoOBHBIE TEOPUH
XUMHHU

YCTaHOBKAa 3aBHCUMOCTH CBOWMCTB XMMHMUYECKHUX BEILIECTB OT
CTPOEHHUS aTOMOB 00pa3yIOLIUX UX XUMUYECKUX DJIEMEHTOB.
XapakTepuCTUKa BaXXHEUIIMX TUIOB XUMHYECKUX CBSI3EH.
OObsicCHEHHE 3aBUCHUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
ctpoeHusi. POPMYIMPOBKA OCHOBHBIX IIOJIOKEHUH TEOPUHU
DIEKTPOIUTUYECKON IUCCOLMALMU U XapAKTEPUCTHUKA B CBETE
ATOM TEOPUH CBOMCTB OCHOBHBIX KIJIACCOB HEOPTraHUYECKHUX
coeauHeHnd. POpMyYJIMPOBKAa OCHOBHBIX IOJIOXKEHUN TEOPHUH
XUMHAYECKOTO  CTPOCHMsSI OPraHUYECKHX COCNMHEHUU WU
XapaKTEPUCTHKA B CBETE 3TOM TEOPUH CBOWCTB OCHOBHBIX|
KJIACCOB OPraHUYECKUX COCIMHEHHUI.

BaxxueiiiuneBeniecTs

XapaKTepI/ICTI/IKa COCTaBa, CTPOCHUA, CBOﬁCTB, IMOJYUYCHHUA H
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auMaTepHaJbl

npuMeHeHus: BaxkHeummx wetawioB (IA u A rpynm,
QIIOMUHUS, Kelie3a M HEKOTOPBIX O-3JIeMEHTOB) M HX|
COEIMHEHU.

XapakTepucTUKa COCTaBa, CTPOECHUS, CBOMCTB, MOJIYYEHUS U
npuMeHeHus: BaxkHeummx HemetamwioB  (VIHIA,VIIAVIA
IpymI, a Tak xe a3oTra u Qocdopa, yriepoaa U KpeMHUS,
BOJIOPOJIa) W UX CoeAuHEHUU. XapakTepUCTHKA COCTaBa,
CTPOCHUS, CBOWCTB, MOJIYYEHUS U TNPUMEHEHUS BaKHEUIIUX|
KJIACCOB YTJIEBOAOPOJOB (AJKAaHOB, IUKJIOAIKAHOB, aJKEHOB,
QJIKUHOB, APEHOB) M UX HanboJee 3HAUNMBbIX

B HapoaHOX0341CTBEHHOM IIAHE MTPEICTABUTEIICH.
AHQJIOTMYHAsl XAPAKTEPUCTHMKA BAXHEHUIIUX IPEICTaBUTENEH
NPYTUX KIIACCOB OPTraHUYECKUX COEAUHEHUW: METaHola WU
ATAHOJIa, CJIOXKHBIX J(UPOB, >KUPOB, MBUI, aJbJCTUIOB
(popManpaeruioB M aneTaigbAeru/ia), KETOHOB (aleToHa),
KapOOHOBBIX KHCIIOT (YkcycHoOM KHCJIOTHI, JUIS]
€CTECTBEHHOHAYYHOTO MpoQuiIst MpeAcTaBUTENCH  Ipyrux
KJIACCOB KHCIIOT), MOHOCAXapujoB (TIIOKO3bI), TUCAXapUIOB
(caxapo3sl), mojucaxapuioB (Kpaxmalla ¢  IEJUII0JIO3bI),
QHUJIMHA,  aMUHOKHCJIOT, O€JIKOB,  HCKYCCTBEHHBIX W
CUHTETHUYECKUX BOJIOKOH, Kay4yKOB, IJIACTMACC.

XYMMHYEeCKUHUA3ZHIKUC
MMBOJINKA

Vcnionbs3oBanre B yueOHOM U podeccHoHaIbHOM
NEeSATeIbHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIMKH.

Ha3paHne W3ydeHHBIX BEIIECTB MO TPUBHAIBHOM WIIH
MEXKIYHApOJIHOM HOMEHKJIAType U OTPAXEHHE COCTaBa 3THUX
COCAMHEHUN C IIOMOIIBI0 XUMHUISCKHUX (PopMyII.

OTpakeHne XUMHYECKUX IMPOIIECCOB C IMOMOIIBI ypaBHEHUM
XMMUYECKUX PEAKIUH.

XyuMH4YecKue
peakuuu

OObsacHeHne CYIIHOCTH XUMUYECKUX IPOLIECCOB.
Krnaccudukanus XUMHYECKUX peakuuid MO  pa3IHyYHbIM
NpU3HaKaM: YHCIYy U COCTaBy MPOAYKTOB M PEarcHTOB,
TerioBoMy  3(dekry, HampaBlieHHto, (dasze, HaJIUUMIO
KaTanu3aropa, U3MEHEHHUIO CTENEeHEeW OKUCIEHUS 3JIEMEHTOB,
00pa3ylolMX BEIIEeCTBA. YCTAaHOBKA IPU3HAKOB OOIIEro WU
PA3IMYHOTO B THUIOJIOTMM PEAKIMl JJi1 HEOPTraHUYEeCKOW U
opranndeckoil xumun. Knaccudukanus BemecTBs U NpoLecCoB
C TOYKM 3pEHUs] OKHCIEHUsA-BOcCcTaHOBIEHUs. (CocTaBieHue
VPaBHEHUM pPEaKUUi ¢ TMOMOLIBK0 METOAA DSJIEKTPOHHOIO
Oananca.

OObsACHEHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKIMH OT|
MOJIOKEHUSI ~ XUMHUYECKOTO  PABHOBECUS OT  Pa3JIMYHBIX
(dbakTOpoB.

[IpoBeaeHne  caMOCTOSITEIBHOTO  MOUCKA  XMMHUYECKOW
uH(pOpPMAIIMM C HCIOJb30BAHUEM PA3JIMYHBIX HCTOYHUKOB
(HAyYHO-TIONYJIIPHBIX M3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,

24



pecypcoB UHTepHeTa).

Vcrionb30BaHre KOMITBIOTEPHBIX TEXHOJIOTHH 1711 00pabOTKH

U TIepe/layd XMMUYEeCKOW MH(pOpMalluU, U €€ TPEICTaBICHUS B
paznuyHbIX hopmax.

Pacuersl o
XUMHYECKUM

(popmysnam
U YPABHEHHUAM

YCcTaHOBKa ~ 3aBUCMMOCTM  MEXJYy  KAyeCTBEHHOW WU
KOJMUYECTBEHHOW CTOPOHAMU XUMHUYECKUX OOBEKTOB U
[TPOLIECCOB.
Pemenrie pacueTHBIX 3aJad IO XUMHUYECKHUM (Qopmyiam Hu
VDABHEHUSIM.

IIpoduiabHoe u
npogeccuoHaIbLHO
3HAYMMOeE
coaeprkaHue

OO0BsICHEHHE XUMUYECKHUX SBICHUM, TPOUCXOIAIINX B IPUPOJIC,
OBITY 1 Ha IMPOU3BOJICTBE.

OnpeneneHue  BO3MOXKHOCTEH  MPOTEKAHUS ~ XMMHUUYECKHUX
[pEBpAIICHUN B Pa3JIMUYHBIX YCIOBUSIX.

CoOmro/ieHre TTpaBUJI SKOJIOTHYECKH TPAaMOTHOTO TTOBEJICHUS B
OKpYXarolen cpee.

OleHKa BJIUSHUST XUMUYECKOTO 3arpsi3HCHHS OKPYXKalolleu
CpeAbl Ha OPraHU3M UYeJIOBEKA U JPYTUe KUBbIC OPTAaHU3MBI.
Cobnroaenune npaBuil 0€30MACHOTO OOpAIllEHUs C TOPIOYUMH U
TOKCUYHBIMH BEIIECTBAMHU, JJAOOPATOPHBIM 000PYIOBAHUEM.
[TonroroBka pacTBOPOB 3aJaHHOW KOHIIEHTpAIlMd B OBITY U HA
MPOU3BO/JICTBE.

Kputnueckas OIICHKa JIOCTOBEPHOCTHU XUMHUYECKOH|

uHGOpMAIH, TOCTYNAIOIEH U3 Pa3HbIX HCTOYHUKOB.

7. Tembl pedepaToB (10KJIA10B), MHAUBUAYAJIbHbIX IPOEKTOB

o buorexHonorus u renHas unxenepus — textogorun XXI| Beka.

o HaHoTexHOMOTHS KaKk MPUOPUTETHOE HATIPABIICHUE PA3BUTHS HAYKH U
npounsBojcTBa B Poccuiickoin denepanun.

o CoBpeMEHHBIEMETOIBIO0C33apaKUBAHUSIBO/IBI.

e AINOTPONUSIMETAIIIIOB.

e JKuznb u gearensHocTs /. 1. Menneneena.

o «IlepuonmueckoMy 3akoHy Oyyliee HE TPO3UT Pa3pyLICHUEM. . )

o Cunres 114-ro anementa — Tpuymd pOCCUNCKUX (PUZUKOB-SIIEPITUKOB.
e UM3oronwiBosOpOIA.

o Hcnonw3oBaHre paioaKTUBHBIX U30TOTIOB B TEXHUYECKHUX IETISX.

o PeHTreHoBCKOE M3IIy4YCHHE U €TO UCIIOIH30BAHUE B TEXHUKE M METUITIHE.
o [lma3zma — 4eTBEpPTOECOCTOSTHNUEBEIIECTRA.

e AMoOpdHBIE BellecTBa B IPUPOJE, TEXHUKE, OBITY.

o Oxpana oKkpy>Karomieil cpesibl OT XMMHUYECKOT0 3arpsa3HeHus. KonnuecTBeHHbIE
XapaKTEPUCTUKU 3arPsI3HEHUSI OKPYKAIOIIEH Cpeibl.

o IlpumMeHeHue TBEpOro U ra3oodpasHoro okcuaa yriaepoaa (1V).

e 3ammTa 030HOBOT'O SKpaHa OT XUMUYECKOTO 3arpsi3HEHUSI.

o I'pybomucrnepcHbie CHCTEMBI, HX KJIACCU(PUKAIIAS U UCTIOIH30BAHUE B
npodeccHoHaNbHOM e TEeTbHOCTH.
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o Kocwmernueckuerenu.

o IlpumeHeHHe CyCleH3UN U SMYJIbCUN B CTPOUTEIbCTBE.

e MuHepaibl U TOPHBIE TOPOJIBI KAK OCHOBA JIUTOCHEPHI.

o PacTtBOpHI BOKpYT Hac. THUbI pacTBOPOB.

e Bopa kak peareHt u cpefa Juisi XMMUYECKOT0 IpolLiecca.

e XwusHub u aestenbHocTs C. AppeHuyca.

e Bxiag 0T€YECTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUHU DIEKTPOIUTUYECKOM
JTVCCOLIAALIVHY.

e YcTpaHeHue KECTKOCTH BOJBI HA MPOMBIIUICHHBIX TPEANPUATHUAX.

o CepHnas KuCIOTa — «XJI€O XUMUYECKOU TPOMBIIIIICHHOCTH.

o Hcnonbs3oBaHrne MUHEPAIbHBIX KUCIOT HA MPEANPUITHIX PA3IUYHOTO MPOQUIIS.
e OKcHIBI ¥ COJM KaK CTPOUTEIIbHBIE MATEPHUAIIBI.

e Hcropusrumnca.

o IloBapeHHas COJIb KaK XUMHUYECKOE ChIPBE.

e  MHoronuKuii KapOOHAT KaIbIUs: B IPUPOJIE, B MPOMBIILIIEHHOCTH, B OBITY.
e Peaxiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

o BupryaibHOEMOAEIUPOBAHUEXUMUYECKUXIIPOLIECCOB.

o DIIEKTPOIM3PACTBOPOBIIEKTPOIUTOB.

o DIIEKTPOIU3PACIUIABOBIIEKTPOIUTOB.

o IIpakTuueckoe mpuMeHEHHUE AEKTPOIN3a: padhUHUPOBAHUE, TAJILBAHOIIIIACTUKA,
raJbBaHOCTETHS.

e Hcropus nosrydeHus: U MPOU3BOICTBA AJTIOMUHUS.

e  DIIEKTPOJMTHYECKOE MOTYYEHUE U pAPUHUPOBAHUE MEJIH.

e Kusnb u gesrensHOCTh I, JI9BH.

e Pousp MeTaINIOB B UCTOpHUM YETOBEUECKOW UBUIM3anuu. Mcropus
OTEYECTBEHHOW YepHOUN MeTaurypruu. COBpeMEHHOE METAJUTyPru4ecKoe
IIPOU3BOJICTBO.

o Hcropus oTeuecTBEHHOM LIBETHOW METAJTypruu. Poip METaioB U CILJIaBOB B
Hay4YHO-TEXHUUYECKOM IIpOorpecce.

o Koppo3us meTamioB u cocoObl 3aUTHI OT KOPPO3HUH.

o HMHepTHBIEMINOIATOPOTHBICTA3HI.

e Poskparommecoiii — rajoreHsl.

o HcTopusmBeICKONCTIMNYKH.

o Hcropusi BOBHUKHOBEHHS M Pa3BUTHUSL OPTaHUYECKON XUMUH.

o JKusub u aesrenbHoCcTh A. M. ByTieposa.

e Buranusm u erokpax.

e Poisib OTEUECTBEHHBIX YUEHBIX B CTAHOBJIEHUHU U PA3BUTUU MUPOBOM
OPraHUYECKON XMMUHU.

o CoBpeMEeHHbIE NPEICTABICHUS O TEOPUA XUMHUECKOTO CTPOEHUSI.

e DKOJIOTMYECKHUE aCHEKThI UCIOJIb30BAHMS YIIIEBOJOPOJHOTO CHIPBS.

e DKOHOMMYECKHE aCHEKThl MEXTYHAPOJHOIO COTPYIHUYECTBA 110
HCIIOJIb30BAaHUIO YIJIIEBOAOPOIHOTO CHIPBSI.

o HcTopus oTKpeITHSA U pa3paOOTKU ra30BbIX U HE(PTAHBIX MECTOPOKICHHI B
Poccuiickon ®@enepanum.

o  XuMus YIrJIeBOAOPOIHOTO ChIPhs K MOsI Oyayias npodeccus.
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e  YrneBoJopoHOE TOIIMBO, €r0 BUJIbI U HA3HAUYCHHUE.

o CuHTeTHYECKHE KaydyKHU: UCTOPHS, MHOTOOOpa3ue U MepPCIEKTUBBDI.

o Pe3umHOTEXHHMYECKOE TPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUUYECKOM
nporpecce.

o CBapouyHO€ MPOU3BOJICTBO U POJIb XUMHUHU YTIEBOJAOPO/IOB B HEM.

 Hedts 1 ee TpanCcIOpTHPOBKA KaK OCHOBA B3aWMOBBITOJTHOTO MEXIYHAPOIHOTO
COTpYIHHYECTBA.

8. YueOHO-MeTOANYECKOE U MATEPUATbHO-TEXHUYECKOe o0ecreyeHue
NpPOrpaMMblI

OcBoeHue mnporpamMmbl y4yeOHOM AUCHUIUIMHBI «XHUMHS» MPEANOoJaraeT
Halluuue B TMpodeCCUOHATIBHOW 00pa30BaTeIbHOW OpraHu3aliy, pean3yromien
oOpa3oBaTelbHyI0  IPOrpaMMy CpegHero oomero oOpa3oBaHMs B Ipejaenax
ocBoerust OIIOII CIIO Ha 6a3e ocHOBHOrO 00111er0 00pa3oBaHusl, KAOUHETa XUMHUH
c naboparopueid U JaOOPAHTCKOM KOMHATOH, B KOTOPOM HMEETCS BO3MOXKHOCTH
o0OecneunTh cBOOOAHBIN AOCTYyM B IHTEpHET BO BpeMsl y4eOHOTO 3aHATHUS U B TIEPUOJT
BHE YUEOHOH JI€ATEIbHOCTH 00yUarOLUXCA.

[Tomemenue  kaObuHeTa  YJOBJIETBOPAET  TpeOOBaHMSIM  CAHUTAPHO-
SMHUIEMHOJIOTHYSCKUX MpaBuia 1 HopMaTHBOB (CanllnH2.4.2Ne178-02) u ocHarieHo
TUIIOBBIM O0OpPYIOBAHMEM, YKa3aHHbIM B HACTOSALIUMX TPEOOBAHMSIX, B TOM YHUCIE
CHenuaIu3upoBaHHON yueOHON MeOenblo U cpeAcTBaMU OOYYEHMs], TOCTATOYHBIMU
JUTSI BBITOJTHEHUS! TpEOOBaHUM K YPOBHIO MOATOTOBKH O0YYarOIIUXCS.

B kabuHete ecTh MyJIbTUMEIUITHOE 000PYI0BaHUE, U TTOCPEICTBOM KOTOPOTO
YYaCTHUKM 0Opa30BaTeIbHOTO Mpolecca MOTyT MPOCMAaTpPUBaTh BU3YaIbHYIO
MH(}OpMaIHIO 110 XUMHH, CO3/1aBaTh MPE3eHTAIMH, BUACOMATEPUATIbI U T.11.

B coctaB yueGHO-METOINYECKOTO U MaTEpUaIbHO-TEXHUUYECKOTO OCHAIICHHUS
KaOWHeTa XUMHUHU BXO/ISAT:

e  MHOroyHKIIMOHATBEHBIN KOMIUIEKC MPENO1aBaTeNIs;

o Harypanbhbie 00BEKTHI, MOJIETH, PUOOPHI M HAOOPHI JJISI TOCTAHOBKH
JEMOHCTPALlHOHHOTO U YYEHUYECKOTO IKCIIEPUMEHTA;

o IleuarHblie U S5KpaHHO-3BYKOBBIE CPEACTBA O0YUCHHUS,;

o CpencrBa HOBBIX HH(POPMAITMOHHBIX TEXHOJIOTH;

e PcakTuBhl;

o Ilepeynu OCHOBHOH U IOMOJHUTENILHON YU4e€OHOU TUTEpaTypHI;

o BcnomorarenbHoe 000py10BaHUE U UHCTPYKIIUY;

e bubGnuoreunsii ponm.

B Oubnuoreunnli ¢GoHA BXOAAT YUYEOHUKHM U Yy4eOHO-METOAMYECKHUE
koMIiekThl (YMK), pekoMeHJ0oBaHHbIE WIJIA JTONYIIEHHBIE JUIsl HUCIOJIb30BAaHUS B
npodeccrnoHalIbHbBIX 00pa3oBaTEeNbHBIX OpraHu3alusIX, peaNn3yroImX
o0pa3oBaTeNbHyI0 IPOrpaMMy CPEJHEro o0IIero oOpa3oBaHus B IPeaeIax OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOTO 00TIIeT0 00pa30BaHUSI.
bubnmuoreunsiit  GoHA MOXKET OBITh JOMOTHEH XWMHYECKOW SHIIUKIIONEINEH,
CIIPAaBOYHUKAMU, KHUTaMU JJIsl YTEHUS 110 XUMUHU.

B mporiecce ocBoeHus MporpaMMbl y4eOHOW AUCIUIUIMHBI « XUMUSD CTYICHTHI
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TOJDKHBI UMETh BO3MOXKHOCTH JOCTyNa K JJEKTPOHHBIM YYEOHBIM MaTepuajgam IIo
XVUMHH, WMEIOMIMMCS B CBOOOJTHOM JOCTyne B ceTu VIHTepHEeT (3JIEeKTPOHHBIM
KHHUraM, IpaKkTUKyMam, TectaM, matepraiam EI'D u ap.).

(ITuceMo MunmcTepcTBa 00pazoBanus u Hayku PDo124.11.2011NeM/I-1552/03 «O06
OCHAIIIEHUHU U 00111e00pa30BaTEIbHBIX YUPESKACHUN yUeOHBIM U YIeOHO-
J1a00paTOPHBIM 000PYIOBAaHUEM).)

PexoMenayemas jJureparypa
Jlyist cTy1IeHToB

T'abpuenan O. C., Ocmpoymos U. I'. Xumus 15 npodeccuit v crnenraibHOCTEN
TEXHUYECKOro Mpodusis: ydeOHUK I CTyA. YUpexaeHui cpea.npod. oOpa3oBaHuUsl.
— M., 2014.

Tabpuensn O. C., Ocmpoymos HU. I'., Ocmpoymosa E. E. u op. Xumus s
npodeccuil U crenuaaTbHOCTEN eCTeCTBEHHO-HAYYHOTO MPOodUIs: Y4COHUK JIJISl CTYI.
yapexaeHui cpen.npod. oopasosanus. — M., 2014,

Tabpuensn O. C., Ocmpoymos U. I'. Xumus nis npodeccuid U CrenuaibHOCTEH
COIMAIBHO-D)KOHOMHYECKOTO M TyMaHUTapHOro mnpoduiei: ydeOHUK HJisi CTY/I.
yapexIeHui cpen.npod. oopasosanus. — M., 2014,

Tabpuensn O. C., Ocmpoymos HU. I, Cnaokos C. A., [opogeesa H. M.
[TpakTuky™m: yueO.mocodue AJist CTy. yupexaeHui cpe. npod. ooOpazoBanus. — M.,
2014.

T'abpuensn O. C., Ocmpoymos H. I'., Cnaokos C. A. Xumus: nocobue s
noAroToBku K EI'D: yue0.mocobue 15 CTy. yupexaeHuit cpesl. npod. o0pa3oBaHusl.
— M., 2014.

Tabpuensn O. C., Jlvicosa I'. I Xumus. TecTbl, 3aaud U YHOPaKHEHUS:
yue0.1mocodue A CTyA. yapexaeHuit cpe. mpod. odpazoBanus. — M., 2014.

Epoxun FO. M., Kosanesa HU. b. Xumus nis npodeccuid M CIenUaTbHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO Mpoduieii: y4eOHUK IS CTY/. YUPEKICHHMI
cpen.npod. oopazoBanus. — M., 2014.

Epoxun FO. M. Xwumus: 3amaun W ymopaxHeHHs: yde0.mocobwe miis CTy/I.
yapexaeHuit cpen. npod. oopazoBanus. — M., 2014.

Epoxun FO. M. COOpHHK TECTOBBIX 3a/JIaHWM TI0 XUMHUU: y4e0.Mmocodue mjis CTy.
yapexJieHuit cpe. mpod. odpazoanus. — M., 2014.

Epoxun FO. M., Kosanesa U. b. Xumus niaa mnpodeccuii U CreUHaIbHOCTEH
TEXHUYECKOTO0 MPOuiIs. DINEKTPOHHBIN y4eOHO-METOANYECKUI KOoMIuIeKC. — M.,
2014.

Cnaoxkos C. A., Ocmpoymos U. I'., I'abpuensn O. C., Jlykvanosa H. H. Xumus s
npodeccuil ¥ cnenualbHOCTEH TEXHUYECKOTo Mpoduiis. DIEKTPOHHOE MPUIIOKEHUE
(3mekTpoHHOE yueOHOE W3MIaHue) IJIS CTYH. YUPEXKICHH cpem.npod. oOpa3oBaHMs.
— M., 2014.

s mpenmogaBaTeJist
®denepanbHbIii 3akoH 0T 29.11.2012Ne273-03 «O6 ob6pazoBanun B Poccuiickoit
®enepanumy». [Ipukaz Munucrepcrsa oopazoBanus U Hayku P® ot 17.05.2012Ne4 13
«O0 yTBepxaeHnH (efepaIbHOro rocy1apcTBEHHOr0 00pa30BaTEIbHOTO CTaHIapTa
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cpemHero (IIOJTHOTO0) 001Iero 00pa3oBaHUSD.
[Ipukaz MunuctepcTtBa oOpa3zoBanus M Hayku PO ot 29.12.2014Nel645 «O
BHeceHUHM u3MeHeHMil B IIpuka3 MunucrepctBa oOpa3oBaHus W Hayku Pdot
17.05.2012Ne413  “O6  yTBepkIeHud  (enepaibHOr0O  rOCYIapCTBEHHOIO
00pa3oBaTEIBLHOIO CTaHAApTa CPpeHEro (MOJHOT0) 00IIero 00pa3oBaHus ».
[Tucemo [lemapTameHTa rocyapCTBEHHOU MOJIUTHKU B chepe MOATOTOBKU paboymx
kaapoB u JAITOMunoOpHayku Poccun ot 17.03.2015Ne 06-259 «Pexomennanuu 1o
OpraHU3alMK TOJIYYCHHUSI CpeaHero oOmero oOpa3oBaHMsI B TIpPEAeNiax OCBOCHUS
00pa3oBaTeNbHBIX MPOTPaMM CpPEeAHETO MPOo(EeCcCHOHAIBHOTO 00pa3oBaHUs Ha 0ase
OCHOBHOTO  o0miero o0pa3oBaHHs C ydeToM TpeboBaHMil  (eneparbHbIX
rOCYJIapCTBEHHBIX O00pa3oBaTEIbHBIX CTaHAAPTOB U MOJydyaeMou mpodeccuu Win
CIEUHUAIBHOCTH CPEIHETO POPECCHOHATIEHOTO 00pa30BaAHUS.

INa6puensa O.C., JIpicoa I'. I. XumMusi: kKHUTa AJ1 MpenogaBarenis: y4ed. -MeTo/I.
nmocobue. — M., 2012.

IMabpuensu O.C. u ap. Xumus s npodeccuii U ceraibHOCTEH TEXHUYECKOTO
npoduiisa (ANMEKTPOHHOE MPUIIOKEHHUE).

HHTEePHET-Pecypchl
www.pvg.mK.ru(omumnuana «I[lokopu BopoObeBbI TOPEI»).
www.hemi.wallst.ru(O6pa3oBaresbHbIN CAalT IS IKOJIBHUKOB
«Xumusy).www.alhimikov.net (O6pazoBaTenbHbBIN CalT IS IIKOJILHUKOB).
www.chem.msu.su(3aekTpoHHas OMOIHOTEKA IO XUMHH).
WWwWw.enauki.ru(uHTepHeT-u31anue s yuuteneid « EctecTBeHHbIS
HayKu»).WWWw.1september.ru (metoanueckas raseta «IlepBoe
CEHTSOPsD» ). WWW.hVSh.ru (kypHaim « XuMusl B IIKOJIEY).

WWW.hij.ru (GkypHaIT « XUMUS | KU3HBY ).
www.chemistry-chemists.com (37eKTpOHHBIH KypHaT « XUMUKH M XUMHUSD» ).
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