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1. HOACHUTEJIBHASA 3AIINCKA

[Iporpamma  y4eOHOM  JUCHUIUIMHBI «XHUMHS B mpodeccuoHaabHOM
NesTeILHOCTH pa3paboTaHa Ha OCHOBE:

— (QeaepanbHOrO TOCYJapCTBEHHOTO OOPa30BaTEIBLHOTO CTaHAapTa CPEIHEro
obmero obpazoBanus (nainee — I'OC COO);

— TMPUMEPHON OCHOBHON 00pa30BaTENbHON MPOrpaMMbI CPEIHEro OOIIero
obpazosanus (nanee — [TOOIT COO);

— (enepanbHOrO TOCYJApPCTBEHHOTO OOPa30BaTENbHOTO CTAaHAApTa CPEIHEro
npodeccuonanbHoro odpazoanus (nanee — ®I'OC CII0) 15.02.12 MonTax,
TEXHUYECKOE OOCITYKMBAHME W PEMOHT IMPOMBILIUIEHHOr0 000pynoBaHus (IO
OTpaCIIsAM);

— TpuMepHOW  paboueil  mporpamMMbl  001Ie00pa3oBaTeNbHON  yueOHOMU
TUCITUTUTMHBI « XUMHS TI0 TEXHUYECKOMY PO IO (7151 PO ECCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHu3aImii);

— ydeOHOro 1uiaHa mno crneunanbHocTH 15.02.12 MoHTax, TEXHUYECKOE
00CIy>KHBaHUE U PEMOHT MPOMBIILIEHHOTO 000py10BaHus (TI0 OTPACIIAM).

- paboueld mporpamMMmbl BocmuTaHus Mo croenuaibHocTu 15.02.12 MonTax,
TEXHUYECKOE OOCIYyXKMBAaHUE€ U PEMOHT MPOMBINIIEHHOr0 00opyaoBaHus (1o
otpaciisiM) Ilporpamma ydeOHOM IUCHMIUIMHBI «XHMHS B MNPpodheCCHOHATBHOM
nesiTenbHOCTU»pazpaboTaHa B coOTBeTCTBUM ¢  KoHienmueidl mpenojaBaHus
0011e00pa30BaTeNbHBIX NUCIHIUINH C YYETOM MPO(EeCcCHOHANBLHON HANPaBIECHHOCTH
IporpaMM CpeaHero mnpogecCHOHaIbHOrO 00pa3oBaHUs, peanu3yeMbIXx Ha 0ase
OCHOBHOTO 0011ero 00pa3oBaHMs, YTBEPKICHHON pacropsbkeHrueM MHHHCTEpCTBA
npocenieHuss Poccuiickoii @enepannu ot 30.04.2021 Ne P-98, Ha ocHOBaHUHU
nucbMma  JlemaprameHTa TOCYJIapCTBEHHOW TONMTHKH B cepe  cpemaHero
poQeCCHOHATIEHOTO 00pa3oBaHus U MPOQPECCUOHAIBLHOTO 00ydeHus: MuHUCTEpCTBA
npoceenieHus: Poccuiickoit @eaepannu ot 30.08.2021 Ne 05-1136 «O nanpaBneHun
METO/IHMK TPETIOIaBAHMUS .

Conepxanue pabodeil mporpaMMbl IO y4eOHOW JUCHUIUIMHE «XUMHUS B
PO ECCUOHATIBHOM AESITENbHOCTH» pa3padOTaHO Ha OCHOBE:

— CcuHXpoHM3alMKu 00pazoBareibHbIX pe3yiabTaTtoB GI'OC COO (IUYHOCTHBIX,
npeaMmeTHbix, MetanpeaMetrHeix) u ®I'OC CIIO (OK, IIK) ¢ yderom
poHIbHON HAMIPABICHHOCTH CIICIIMAIEHOCTH;

— HWHTETpPAllMd U TPEEMCTBEHHOCTHU COJEPKAHMS MO TpeaMeTy «XuMus B
pOoECCUOHAIEHON JICSITEIIBHOCTH» M COACPYKAHUS YYEeOHBIX TUCITUTLINH,
npodeccruonanbHbIX Moayie ®I'OC CIIO.

1.1MecTo y4eOHOH NMCHUIJIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbI:
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VYyeOHass nucuuIuiiHa «XuMUS B TIPO(ECCHOHATBHOW JIEATEIbHOCTH
u3ydaercsi B 0011e00pa3oBaTesIbHOM LIMKJIE OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBI
cpeaHero mnpodeccuonaapHoro obpaszoBanus (mamee — OOIlI  CIIO) 1o
15.02.12 MoHTaxX, TEXHHYECKOE OOCIy)KUBAaHHUE M PEMOHT IPOMBIIIJICHHOIO
obopynoBanus (1o otpaciisiM) 6a3e OCHOBHOTO 00I11Iero 00pa3oBaHuUs ¢ MOJTYyYEHUEM
cpeaHero oo61ero oopa3oBaHus.

Ha u3ydenue AMCHUIUIMHBI «XUMHS B MPO(PECCUOHATBHON JIEATETbHOCTUNIIO
15.02.12 MoHTax, TEeXHHYECKOEe OOCITYy)KMBAaHUE ¥ PEMOHT MPOMBIILICHHOTO
obopynoBanus (mo otpacisiMm) orBogutTcs 40 9acoB B COOTBETCTBHHM C YYEOHBIM
mwiaHoM 1o crnenuanbHocTH 15.02.12 MoHTax, TexHMuYecKoe OOCTyKMBaHUE H
PEMOHT MPOMBIIIJIEHHOTO 000PY0BaHUS (TI0 OTPACIISIM).

B mnporpamme TeopeTudyeckue CBEACHHs JOMOJHSIIOTCA JAOOPATOPHBIMU U
MPAKTUYECKUMHU 3aHSATUSIMU B COOTBETCTBUU C yUE€OHBIM IJIAHOM TIO CTICIIHAIBHOCTH.

[Iporpamma conepkUT TeMaTUYECKUI TUIaH, OTPAXKAIOUIUN KOJMYECTBO YaCOB,
BBIJICJIIEMOE Ha U3YYEHHUE Pa3/IeiOB U TEM B paMKaxX Y4eOHOU AMCIUIUIMHBI « X UMHUS
B IPO(ECCUOHATILHOMN JESITEIIbHOCTI.

KoHTponp kadyecTBa OCBOGHHMS y4yeOHOM  AUCHUIUIMHBL «XUMHUA B
npo(hecCHOHATEHON eATEeIPHOCTHY MPOBOJUTCS B MPOIECCE TEKYIIETO KOHTPOIS H
IIPOMEKYTOYHOU aTTECTALIUU.

Texymuii KOHTPOJIb TPOBOUTCS B Mpe/enax yaeOHOTO BpeMEHH, OTBEICHHOTO
Ha TMpEeAMET, KaK TPAJAWIMOHHBIMU, TaK U WHHOBAIIMOHHBIMH METOJAMH, BKIIIOYAS
KOMITBIOTEPHOE  TECTUpPOBaHWE. Pe3ynbTaThl  KOHTPOJS  yUMUTHIBAIOTCS — TIPH
MO/IBEICHUH UTOTOB TIO MIPEAMETY.

[IpomexxyTouHass arrectanus MpoBOAUTCS B (Gopme audepeHInpoBaHHOTO
3auera Mo UToraM M3y4eHHs MpeMeTa.

1.211esiu 1 3a1a4M y4eOHOI THCHUTLTHHBI

Peanuzauus porpaMMbl y4eOHOM TUCITUTITIHBI «Xumus B
npodeccuoHaibHOM  AesTeabHOCTU»B  cTpykType OOIl CIIO nHampaBiena Ha
JOCTHKEHHE LI T10:

— ocBoeHHl obOpazoBarenbHbIX pe3ynbTaToB I'OC COO: nmuunocthbie (JIP),
metarnpeameTtasie (MP), mpenmernsie 6a30Boro0,

- MNOJArOTOBKE  OOydYaromMXCS K  OCBOGHHMIO  OOIIMX U
npodeccuonanbubix komneteHui (mamee — OK, IIK) B cooTBeTcTBUHM C
®I'OC CIIO mo 15.02.12 MoHTax, TeXHUYECKOE OOCIYyXKMBaHHE M PEMOHT
MIPOMBIIJICHHOTO 000PY/1I0BaHUS (TIO OTPACIsIM).

- B cootBerctBUM ¢ I[IOOII COO conepxaHue mporpaMMbl HAIPaBJICHO Ha

JOCTH)KEHUE CIEAYIONINX 3a]1ay:

-popMupoBaHue y O0OYyYalOIUXCS YMEHHS OLIEHUBATh 3HAYMMOCTh XHMHUYECKOIO
3HAHMS JIS1 KOKJIOTO YeJIOBEKa;

-opMupoBaHue y 00y4aromMXCs LEJIOCTHOTO MPEICTaBICHUS O MUPE U POJIA XUMUU
B CO3JIaHUM COBPEMEHHOU €CTECTBEHHO-HAYYHON KapTUHBI MUPA; YMEHUS OOBICHSTH
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O00BEKTHI M MPOLIECCHl OKPYKAIOIIEH AEHCTBUTEIBHOCTH: MPUPOJHOM, COIMATLHOM,
KYJIbTYPHOU, TEXHUYECKON CPEbl, — HUCHOJIb3Ysl I 3TOr0 XUMUYECKUE 3HAHUS;
-pa3BuTHE Yy OOy4alolmUXCsi YMEHHMHU pa3iaudarb (akThl U OLEHKH, CPaBHUBATH
OIICHOYHBIE BBIBOJbI, BUJAETh HX CBS3b C KPUTEPUSMH OLIEHOK W CBS3b KPUTEPHUEB C
OTPE/ICICHHOM  CHUCTeMOW  IleHHOCTel, ¢GopMyIupoBath W OOOCHOBBHIBATH
COOCTBEHHYIO MO3UIIUIO; -

-npruoOpeTeHrne 00y4YaroIUMUCS ONBbITa Pa3sHOOOPA3HOUN JEATENbHOCTH, MMO3HAHUS U
CaMOITO3HAHUS;, KIIOUEBBIX HABBIKOB, HMMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHUE JUIsS
Pa3TUYHBIX BUAOB JEATEIHHOCTH (HABBIKOB PEIICHUS TIPOOJIeM, TPUHATHUS PEIICHUH,
MOMCKa, aHalin3a U 00pabOTKK UH(POPMAIIMH, KOMMYHUKATUBHBIX HABBIKOB, HABBHIKOB
U3MEpEeHUl, COTpyJIHMYecTBa, Oe3omacHOro oOpallleHus C BeLIECTBAMH B
TTOBCETHEBHOM KU3HU).

B mpouiecce ocBoeHus yueOHON TUCHUTUIMHBI «XUMHS B TIPOo(ecCHOoHaTbHON
JEeATEABHOCTH» Y OOyYarouIuxcsl LeJICHaNpaBIeHHO (POPMUPYIOTCS YHUBEpPCAIbHBIE
yueOHble neictBus (manee — YVY]I), Bkimoudas (opMuUpoBaHHE KOMIIETEHUUN B
00J1acTH y4eOHO-HCCIIEIOBATENBCKON U MPOCKTHOM IESITEIbHOCTH, KOTOPHIE B CBOIO
ouepelib O0ECIEYMBAIOT MPEEMCTBEHHOCTh (POPMUPOBAHUS OOIIMX KOMIIETEHLIUN
dI'OC CIIO.

dopmMHUpOBaHUE YV /I OPUEHTUPOBAHO Ha npodeccuoHaibHOE
CaMOOTIPEEICHHE 00YYaIOLMXCsl, pa3BUTHE 0A30BbIX YHPABICHUECKUX YMEHUH IO
IUTAHUPOBAHUIO U MPOEKTUPOBAHUIO CBOETO MPO(PECCUOHAIBHOTO OYAYIIETO.

1.3001masi xapakTepucTUKA Y4eOHOH TUCUUIIIMHBI
Texuudeckuit mpoduiib MpodheccCHoOHATEHOTO 00pa30BaHUS.

BBenenue

Xumus — 3TO HAayKa O BEIIECTBaX, MX COCTABE M CTPOCHUH, CBOICTBAX M
MPEBpAILICHUSIX, 3HAYCHUM XUMUYECKUX BEILECTB, MaTepuajoB M IPOILIECCOB B
MpaKTUYECKON JesTenbHOCTH 4enoBeka. CopepkaHue 001meoOpa3oBaTeIbHON
y4eOHOM MHWCHMIUIMHBI HAMpaBJICHO HAa YCBOEHHE OOYYaIOIIMMHCS OCHOBHBIX
MOHSTUH, 3aKOHOB M TEOPH XUMHUU; OBJIAJICHUE YMEHUSIMU HAOIIOAATh XUMUYECKUE
SBJICHUS, TPOBOJAUTH XUMHUYECKHI 3KCIIEPUMEHT, MPOU3BOAUTH PAacueThl HA OCHOBE
XUMUYECKUX (OpMyJT BEMIECTB U ypaBHEHW XMMHUYECKUX peakmuii. B mporecce
M3YYCHHUS XUMHUHU Yy OOYYaroIIUXCs pPa3BUBAIOTCS IO3HABATEIbHBIE HWHTEPECH U
HMHTEIJIEKTYaJIbHbIe CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIbHOM MPUOOPETEHUS
3HAQHUW MO XMMHHM B COOTBETCTBHMU C BO3HMKAIOIIMMHU >KU3HEHHBIMH MPOOJIEMaMH,
BOCIIMTHIBAETCA OEPEKHOE OTHOIICHUS K MPUPOJE, MOHUMAHUE 3JI0POBOTO o0Opasa
KU3HU, HEOOXOAUMOCTH MPEAYIPEKICHUS SIBICHUN, HAHOCSIIUX BpPEH 3J0POBHIO U
okpyxatomeid cpeae. OHHM OCBaMBAaIOT MPUEMbI TPAMOTHOrO, O€30MaCHOI0
MCIIOJIb30BAaHUs XUMUYECKUX BEIECTB W MaTEpPHAIOB, MPUMEHSEMBIX B OBITY, Ha
Mpou3BoJCTBE. B  mpouecce U3ydeHUs XUMHU  TEOPETUUYECKHE  CBEJCHUS
JIOTIONTHSIFOTCS.  IEMOHCTpAIUsIMU, J1A0OPAaTOPHBIMH  OMBITAMH M TMPAKTHYECKUMU
3aHATUAMHU. 3HAUUTEIIBHOE MECTO OTBOJUTCS XHWMHYECKOMY 3KClepuMeHTy. OH
OTKPBIBAET BO3ZMOXHOCTH (DOPMUPOBATH y 00YHAIOITUXCS CIICUATBHBIE TTPEAMETHBIC
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YMCHMUA: pa60TaTB C BCIICCTBAMM, BBIIOJHATH IMPOCTBIC XUMHWYCCKHUC OIIbIThI, YUUTh
6630HaCHOMy U  OKOJOTHYCCKH TI'PaMOTHOMY O6paIHCHI/II-O C BCIICCTBAMMU,
MarcpuajiaMi U IMpouecCcaMu B 6LITy M Ha IIPpOU3BOJACTBC.

1 O0uast 1 HeOpraHuvYecKasi XUMHUA
2.4. OcCHOBHbIE IOHATHS U 3AKOHbI XUMHHU

OcHoBHbIE NOHATHS XUMUHU. BemectBo. ATom. Mosnekyna. XuMHYECKHUIl 3JIEMEHT.
Amnorponust. IIpocTeie u croxHbIe BeniecTBa. KaueCTBEHHBIA U KOJTUYECTBEHHBIN
COCTaBBeIECTB. XUMHUECKHUE 3HAKH U (popmybl. OTHOCUTENbHBIE AaTOMHAS U
MOJIEKYJIIPHAsL MACCHI.

KonnuecTtBo BemecTsa.

OcHoBHbIE 3aKOHBI XUMUH. CTEXMOMETPUS. 3aKOH COXPAHEHUSI MACCHI BEIIECTB.
3aKkoH

NOCTOSTHCTBA COCTAaBa BEILIECTB MOJIEKYJISIPHOW CTPYKTYpPbI. 3aKOH ABOragpo u
CIEICTBUSA U3

PacuetHble 3a1auM HA HAXOXKIEHHE OTHOCUTEIIBHOW MOJIEKYJIIPHOM MAaCCBhI,
OTpE/ICJICHHE

MAacCCOBOM J10JIM XMMUYECKHUX 3JIEMEHTOB B CJI0KHOM BELIECTBE.

JleMmoHCcTpanumn

Mopenu aToMOB XMMUYECKUX DJIEMEHTOB.

Mopnenu MOJIEKYJT TPOCTHIX U CIOKHBIX BellecTB KOTEeKIMs NpOCThIX U CIOXKHBIX
BelecTB.HekoTopele BemecTBa KOIUYECTBOM | MOJIb.

Monens MomsipHOTO 00beMa ra3oB.Asiorponus ¢ocdopa, KUCIopoa, 0JI0Ba.

IMpodpuiabHbIeMIPOPECCHOHATBHO3ZHAYUMBbICIJIEMEHTHICOAEPKAHUS.

AnnotpornHbie MoaudUKaluK yriepoja (anmas, rpadur), Kuciaopoaa (KUCIopo,
030H), 0JIoBabesoe

0JIOBO).

[ToHATHEOXMMHYECKONTEXHOJIOTUN,0MOTEXHOIOTHH 1 HAHOTEXHOJIOTHH.

2.4. Tlepuoanmueckuii 3axkoH u Ilepuoauyeckas cucrema

xumudeckuxdiemMeHToB /. U. MeHaeseeBa u cTpoeHre aToma.
[Tepnonnueckunitzakon/[.1.Menaeneesa.Otkpsitue/l.11.MenneneessiM
[Tepuonnueckoro 3akoHa. [lepuognueckuii 3akon B popmymuponke J]. H.
Menneneesa.

[lepuonuueckass TabnauIa XUMHYECKMX JJIEMEHTOB —  rpaduyeckoe
OTOOpaKEHHE TEPUOJUYECKOT0 3akoHa. CTpykTypa MNEpUOIUYECKOW TaOIUIBI:
nepuojsl (Majplie U OOJIBIIINE), TPYIIILI (IJ1aBHAs U mobouyHas). CTpoeHue atoMa u
[Tepnonnueckuii 3akoH JI.M.MenneneeBa. ATOM — ClOXHasg d4acTtuua. Smapo
(IpoTOHBI W  HEUTPOHBI) U JJIEKTPOHHAss obOosouka. WM3otombl. CTpoeHue
ANIEKTPOHHBIX 000JOYEK AaTOMOB JJIEMEHTOB MalblX MepuooB. OcoOEHHOCTH
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CTPOCHHUS DJEKTPOHHBIX O0O0OJIOYEK aTOMOB JJIEMEHTOB OOJBIIHMX TEPUOOB
(mepexoaubix anemeHToB). [lonstue 00 opOutamsx. S-, p- u d-opOutanm.
DJIEKTpOHHBIE KOH(HUTypallud aTOMOB XHMHUYECKUX diieMeHToB. (CoBpeMeHHas
dbopmynupoBka [lepuogmdeckoro 3akona. 3HaueHnue Ilepwogmdeckoro 3akoHa
[lepuoanueckor cucTteMbl XUMUUYECKUX 1eMeHTOB J[.M.MeHnneneesa mist pa3BuTus
HAYKHU ¥ IOHUMAaHHS XUMUYIECKON KapTHHBI MUPA.

JdemoHcTpanum.

Pazmuunbie  ¢dopmbr Tleprogudeckoit CUCTEMBI XUMHUYECKUX JJIEMEHTOB
J.1.Men-neneeBa. [lunamuyeckue TaOMUIBI 1Jisi MojenupoBanus llepuogmdeckoit
CUCTEMBI. DIIEKTPU3ALUS TEI U UX B3aUMOJICICTBHUE.

Ipo¢puniabHbIe 1 NPOPECCHOHATBHO 3HAYMMBbIE 3JIEMEHTBI COAEePKAHUA.

Pa,Z[I/IoaKTI/IBHOCTI::. HMcnons3oBaHue PAAUOAKTUBHLBIX U30TOIIOB B TCXHUYCCKUX
Oeiax. PentrenoBckoe HN3JIy4YCHHUC W €TI0 HCIIOJb30BAHMC B TCXHHMKC W MCIAUIMHC.
MOI[@HHpOBaHI/IC KaK METOJ ITPOTHO3HUPOBAHUA CUTYAIIUU HA ITPOU3BOJACTBC

2.4. CrtpoeHue BelecTBa

HNonnast xumuueckas cBsi3b. KaTHOHBI, ux o0Opa3oBaHUE W3 AaTOMOB B
pe3yJibTaTe npolecca OKUCICHHs. AHUOHBI, UX 00pa30BaHUE U3 ATOMOB B PE3yJIbTaTe
IIpo1ecca BOCCTAaHOBIEHU. IOHHAs CBA3b KaK CBA3b MEXAY KATHOHAMHU U AHUOHAMU
3a CYET 3JIEKTpoCTaTH4ecKoro nputskeHus. Kiaccugukanys MOHOB: MO COCTaBy,
3HaKy 3aps/ia, HaJIMYUIo THAPATHON 000s104KkH. IOHHBIE KPUCTAUIMUECKHUE PEIIETKH.
CBoiicTBa BEIIECTB C HMOHHBIM THUIIOM KPUCTANIMYECKOM pemeTku. KoBasleHTHas
XUMHUYECKas CBsI3b. MeXxaHu3M 00pa3oBaHUsl KOBAJCHTHON CBSi3UM (OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN). DNEKTPOOTpHULATEIbHOCTh. KOBaJIeHTHbIE TOJISIpHAs H
HENoJIsIpHasA CBsI3U. KpaTHOCTh KOBaJEHTHOW CBSI3U. MOJIEKYJISIpHBIE W ATOMHBIE
KpUCTaJUIMYeCcKre pemeTkd. CBoOMCTBAa BEHIECTB C MOJEKYISPHBIMH U aTOMHBIMU
KPUCTAUIMYECKUMH  pelIeTKaMHu.  Merammueckas  cBA3b.  Meraunueckas
KPUCTAJUIMYECKAsl pEeIIeTKa M METAJUIMYEeCKass XuMH4decKas CBA3b. Dusnueckue
CBOMCTBA METAJUIOB. ATperaTHble COCTOSIHUS BEIECTB U BOAOPOIHAS CBs3b. TBEpOE,
KUAKOE M Ta3000pa3HOE COCTOsHUS BemiecTB. llepexoa BemiecTBa M3 OJHOTO
arperaTHoro cocTosiHus B Apyroe. BomoponHas cBsizb. UHCThIE BElIECTBA U CMECH.
[Tonarue o cmecu BemecTB. ['omoreHHsle U rereporeHHblie cmecu. CocTaB cMeceil:
oObeMHass W MaccoBas J0JIW KOMIIOHEHTOB CMECH, MaccoBas JOJs MpUMECcei.
Hucnepcuble cuctembl. [lonsitue o aucnepcHoit cucteme. JlucnepcHas ¢aza u
nucnepcuoHHas cpena. Knaccudukanus aucnepcHbix  cucteMm. [lonstue o
KOJIJIOUJHBIX CHCTEMaX.

JdemoHcTpanumn

Mosenb KpUCTAIUIMUECKON pelieTKu Xaopuaa Hatpus. OOpasibl MUHEPAJIOB C
MOHHOW KPUCTAJUINYECKON PEIIETKOM: KaJIbIUTA, TaauTa. MoAenn KpUCTALUIMYECKUX
PEIIETOK «CYXOTo JbhAa» (Wiu ioja), anmasa, rpaduta (wim kBapua). [Ipubopsr Ha



KUAKAX KpuUcTamiax. OOpas3ibl pasIWyHBIX AUCHEPCHBIX CHCTEM: SMYJIbCHH,
CyCIIeH3HUi, a’ppo30J1eH, renei u 3omei. Koarymsmus

[Mpoduiabubie U TPOPeCcCHOHATIBLHO 3HAYUMBbIE 3JIEMEHTbI COACPKAHUA.

[TonsspHOCTH CBA3M M MNOJAPHOCTH MoyeKynbl. KonneHcaus. TekydecTs.
Bosronka. Kpucrammuzanus. CyOnumarnus u  gecyonumanus.  AHoOMaIuu
¢du3nueckux CBOMCTB BOoAbL. Kuakue Kpuctajibl. MUHEpPabl U TOPHBIE MOPOJIbI KaK
MPUPOJHBIE CMECU. DMYJIbCHUHM U CYCIIEH3UHU. 30 (B TOM YHCIE a’dpO30J1) U TEIu.
Koarymnsauus.

2.4. Bopa. PacTBOpbI.

OnekTponutuueckas aucconuanus Bona. PactBopel. PacTBopenue. Boga kak
pactBoputTenb.  PacTBopumocTh  BemiecTB.  HachblllleHHBIE,  HEHACBHILICHHBIE,
MIEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B, KUAKOCTEH W
TBEPJBIX BEHIECTB OT pa3luyHbIX (akTopoB. MaccoBas 10Js pPacTBOPEHHOIO
BEIIECTBA. OJIEKTPOJUTHUYECKAS JUCCOLUMALNS. OJEKTPOIUTBI U HEDJIEKTPOUTHI.
DIIEKTPOIUTAYECKAS AUCCOUUAIMA. MeXaHU3Mbl JIEKTPOJIUTUYECKON AUCCOLMAIIAN
IJI. BEUIECTB C PA3IMYHBIMU THUIAMH XUMHYECKOW CBA3U. ['MIapaTUpOBaHHBIE U
HETUIPATUPOBAHHBIE MOHBI. CTEMEHb AJIEKTPOJIUTHIECKON aqucconranun. CUIbHBIE U
cnabbie  AEKTpOAUTh. (OCHOBHBIE MOJIOKEHUS TEOPUU  DIICKTPOJIUTHUECKOMN
aucconuannu. Knucinorsl, OCHOBaHHUS U COJIM KaK 3JIEKTPOJIUTHI.

JdemoHcTpanuu

PactBopuMocTs BemiecTB B Bojie. CoOupaHue ra3oB METOJOM BBITECHEHUS
BOJbl. PacTBopeHue B BOJE CEpHOM KUCIOTHI W cojied aMMoHusA. (OO0pasisl
KPUCTAJUIOTUAPATOB. M3roTOBIEHHME THUIICOBOM TMOBS3KU. lcnblTaHue pacTBOpOB
ANEKTPOJUTOB U HEANEKTPOJIUTOB HA MPEAMET AUCCOLUUALNH. 3aBUCUMOCTh CTEIEHU
AIIEKTPOJIMTUIECKON JUCCOIMAIIMM YKCYCHOM KHCIIOTBI OT pa30aBieHHs pacTBOpa.
JIBM>KEHHE OKpAILICHHBIX MOHOB B 3JIEKTPUYECKOM Toje. [IpuroroBieHue xecTkou
BOJABI W YyCTpaHeHHe ee kecTKocTh. HMoauTel. OOpasmpl MHHEPATBHBIX BOJ
Pa3IMYHOIO HA3HAYECHHS.

HpO(l)I/IJILHBIe H HpO(l)eCCI/IOHaJILHO SHAYUMBIEC 3JIEMEHTBI COACPKaHUI.

PactBopenue kak ¢uzmko-xumuueckuii mpoiecc. TeruoBbie 3PQexTs npu
pactBopenun. Kpucrtamnorunpatel. Pemienue 3ajady Ha  MaccoBYyH  JOJIIO
pPacTBOPEHHOro BemlecTBa. [IpumMeHeHue BOJAbI B TEXHUYECKUX MessaX. JKecTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHEHUS

2.4. Knaccudukanusi HeOpraHM4yeCcKuX coeJMHEHUI U UX CBOMCTBA

Kucnotsr u ux cBoiicrBa. KucnoTsl kak 3J€KTPOIUTHI, UX KJIaCCH(PHUKALUS IO
pa3JIMUYHBIM NpHU3HAKaM. XHMHUYECKHE CBOMCTBA KHCIOT B CBETE€ TEOpUHU
ANEKTPOIUTUIECKON JTUCCOLIAALINH. OcoOenHoctu B3aMMOJICUCTBUSA
KOHIEHTPUPOBAHHON CEPHOM M a30THOW KHUCIOT ¢ MeTaulaMH. OCHOBHBIE CIIOCOOBI
MOJIy4eHHUs1 KUCIOThl. OCHOBaHUA U UX CBOMCTBAa. OCHOBaHUS KaK 3JIEKTPOJIMTHI, UX
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KJIaccu(pukanus Mo pas3IudyHbIM TpH3HAKaM. XHWMHUYECKHE CBOWCTBA OCHOBAaHWH B
CBETE€ TEOPUHU DJIEKTPOIUTUYECKOW IuccouHanuu. Pa3nokeHne HEpacTBOPUMBIX B
BoJie OcHOBaHUI. OCHOBHBIE CIOCOOBI MOJydyeHHs] ocHOBaHUM. CoJIM U UX CBOWCTBA.
Conu kak 31ekTponauThl. CONM CpeTHUE, KUCIIBIE 1 OCHOBHBIE. XMMHUUYECKUE CBOMCTBA
CoJIel B CBETE TEOPUM DIICKTPOJIUTHYECKOW mucconmanuu. CrocoObl MOTydYeHUs
conet. [maponmus coneit. Oxcuapl U ux cBoiicTBa. ConeobOpaszywonme U
HecojieoOpaszywone okcujbl. OCHOBHBIC, aM(OTEpHbIE M KHUCIOTHBIE OKCHJIBI.
3aBUCHMOCTH XapaKTepa OKCHJIa OT CTENEHU OKHCIICHUS 00pa3yIoIIero ero MeTauia.
XUMHUYECKHE CBOMCTBA OKCUIOB. [lomyueHne okcuaos.

JdemoHcTpanuu

HeobOpatumerit tunponus kapbuma kanpims. OOpaTUMBIN TUIPOIU3 COJEH
Pa3JIMYHOrO THIIA.

IIpo¢punibHbIe U NPOPECCHOHAIBHO 3HAYMMBbIE 3JIEMEHTBI COAEePKAHUA.

[IpaBuwiia paz0OaBiieHUs] CEpHOM KHUCIOTHI. Vcmonb3oBaHME CEpHOU KHUCIOTHI B
NPOMBIIIJICHHOCTU. EJKHWe MIeNo4nd, WX MCIOJIb30BAHUE B IPOMBIIIJIEHHOCTH.
l"amenas u HeramieHast U3BECTh, UX IPUMEHEHHE B CTpouTesbeTBe. ['unc u anedactp,
runicopanue. [lonarue o pH pacrtBopa. KuciorHas, menodnas, HEWTpajabHas cpena
pPacTBOpPOB.

2.4. XuMuYeCKHE peaKIuu

MeTajliibl 1 HEMETAJLJIbI

Knaccudukaiys XuMUUeCKuX peakiuid. Peakiuu coennHEHUs, pa3ioKeHHS,
3amenienus, oomeHa. Karamurtudeckue peakiuu. OOpaTuMble W HeoOpaTHMBbIC
peakuuu. ['OMOreHHbIE U TE€TEPOTrCHHBIE PEAKUUU. IDK30TCPMHUYECKHE U
PHAOTEPMHUYECKUE  peakiuu. TemmoBoil  3PQPEKT  XUMHUECKHX  PEaKIHil.
Tepmoxumuyeckue ypaBHEHUs. OKUCIUTEILHO-BOCCTAHOBUTENIBHBIE  PEaKIUU.
Crenenp okuciaeHus. OKUCIUTENs, W BOCCTAaHOBJIEHHE. BoccTaHOBHTENIL U
okuciieHHe. MeTon ANeKTpOHHOro OanaHca Uil COCTAaBJICHUS  ypaBHEHUI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiuii. CKOpOCTh XUMHUYECKUX PEaKIIUil.
[ToHsiTHE O CKOPOCTHM XMMHYECKHX PEAKIUA. 3aBUCUMOCTh CKOPOCTH XUMHYECKUX
peaKknmuii OT Pa3IMYHBIX (PAKTOPOB: TPHUPOABI PEATUPYIOMIMX BEIIECTB, WX
KOHIIEHTPAILIMK, TEMIIEPATYyphl, MOBEPXHOCTH COMPUKOCHOBEHHUS M HCIIOJb30BAHUSA
Katam3aTopoB. OOpaTUMOCTh XMMHUYECKUX peakiuid. OOpaTuMbple U HEOOpaTUMBbIE
peakiuy. XUMHUYECKOe PaBHOBECHE U CITIOCOOBI €r0 CMEIEHHS.

JdeMoHcTpan MU

[IpuMepbl HEOOpPATUMBIX PEaAKIUi, UAYIIUX ¢ 00pa30BaHUEM OCaJKa, Ta3a UiIu
BOJIbl. 3aBUCHUMOCTb CKOPOCTH PEAKIMU OT IPUPOAbl PEArupyrolnX BEIIECTB.
B3anMopeiicTBue pacTBOPOB CEPHON KHUCIOTHI C PACTBOpPAMH THOCYJIb(aTa HATPUS
Pa3JIMYHON KOHIIEHTPAIMU U TEMIIEPATYPHI.

Ipo¢uibHbIe U NPOPECCHOHAIBHO 3HAYMMbIE 3JIEMEHTbI COAEePKAHUS.
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[TonsiTue 00 AMeKTpoIN3e. DIESKTPOIU3 PACILIABOB. DIIEKTPOJIU3 PACTBOPOB.

DJIEKTPOJINTUYECKOE TMOJydeHUuEe amoMuHus. [IpakTuyeckoe mNpUMEHEHUE
anektponu3a. [anpBaHomiactuka. [anmpBaHocterus. PaduHupoBaHuE I1IBETHBIX
MetaiioB. Kartanus. ['OMOreHHbIE M TIeTEepOTeHHBbIE KAaTaIU3aTOpbl. [IpOMOTOPBL.
Karanutnueckue siapl. Maruburopst. [IponsBoacTBo ammuaka: celpbe, anmaparypa,
HAaY4YHbIC IPUHIIUTIBI.

Metamnbl. OcoOEHHOCTH CTPOEHHSI aTOMOB M KpuUCTaioB. Dusmueckue
cBoiicTBa MeTauioB. Kraccudukaruss METauioB IO  Pa3IdYHBIM  PHU3HAKAM.
XUMUYECKUE CBOWCTBA METAJUIOB. DJIEKTPOXUMUYECKUHN Pl HAMPSHKEHUN METAIIOB.
Meramnorepmus. O0mume crnocoObl noaydyeHus MetauioB. [loHsATHe 0 MeTaITypruu.
[InpomMeraimyprus, THAPOMETALTYPrUst U dneKTpomeTamnyprus. CIulaBel YEPHBIE U
usetHole. Hemetamnsl. OcoOeHHOCTH CTpoeHHs aTOMOB. Hemeramibl — mpocThle
BEIIIECTBA. 3aBUCUMOCTb CBOMCTB TaJIOTEHOB OT UX ITOJIOKEHHUS B INEPUOAUYECKON
cucreMe. OKHCIUTENIBHBIE W  BOCCTAHOBUTEJIBHBIE CBOMCTBA HEMETAUIOB B
3aBUCHMOCTH OT HUX ITOJIOKEHUS B PALY DJIEKTPOOTPULATEIBHOCTH.

JlemoHCcTpanumn

Komnekuuss metaiioB. B3auMojieiicTBe METaJIOB ¢ HeMETallaMHu (JKenesa,
LIMHKAa U AIOMUHUS C CEPOW, AJIOMHUHHA C MOIOM, CypbMBI C XJIOPOM, T'OpPEHHE
xeJse3a B xJyiope). ['openne metamioB. ATIOMHUHOTEPMHSL.

Konnekmus nemetaimoB. ['openue HemertamnoB (cepbl, docdopa, yris).
BriTecHeHne MeHee aKTUBHBIX TaJIOT€HOB U3 PACTBOPOB MX COJIeH O0jee aKTUBHBIMU
rajoreHamMu. Mozenb IPOMBIINUIEHHOW YCTaHOBKM JUIsL IIPOM3BOJCTBA CEPHOU
KHUCJIOTBHL. Moiesb Tieuu AJis1 00K1ra U3BECTHSIKA.

IMpoduiabHbie U TPO¢ecCHOHATIBLHO 3HAYNUMBbIE 3JIEMEHTbI COAePKAHUA.

Koppo3usi MeTajioB: XUMHYECKass M JJIEKTPOXMMHUYECKasi. 3aBUCUMOCTh
CKOPOCTH KOPPO3UM OT YCIOBUM OKpYyKaromieh cpenbl. Kiaccudukaius koppo3uu
METaJUIOB MO Pa3iu4HbIM MHpu3HakaMm. CrocoObl 3alIUThl METAJIOB OT KOPPO3UHU.
[TpousBoacTBO uyryHa u ctaiu. [losydeHue HeMeTaIOB (PaKIIMOHHOM MEePEeroHKON
[Ipon3BOICTBO CEPHOM KUCIIOTHI.

2.. Opranudeckasi XuMusi

2.1. OcHOBHbIC TOHATHSI OPraHMYECKOW XMMHUM M TeOpPHUS CTPOEHHS
OpPraHMYecKuX COeAMHEHNH

IIpenmer  opranmyecko  xumuu. [IpupoaHple, HUCKYCCTBEHHBIE U
CUHTETHYECKHE OpraHnyeckue BeniecTtBa. CpaBHEHHWE OpPraHWYECKUX BEIIECTB C
HEOPraHMYECKUMU. BaJIEeHTHOCTh. XMMHUYECKOE CTPOEHUE KaK MOPSAIOK COCIUHEHUS
aTOMOB B MOJIEKYJIBI 10 BAJICHTHOCTH. T€OpHs CTPOEHUs OPTaHUYECKUX COECTMHEHUIN
A. M. bytnepoa. OCHOBHBIE IIOJOKEHUS TEOPUUM XUMHUYECKOTO CTPOCHUS.
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N3omepust u uzomepbl. XumMuyeckrue GopMyibl U MOJETH MOJEKYJ B OPTaHUYECKOM
xumud. Kraccuduxanus opranndeckux BemiecTB. Kitaccuukanus BemecTts 1o
CTPOEHMIO YIJIEPOJHOTO CKEJleTa U HAIWYUIO (YHKIMOHAJIBHBIX Ipymil. ['omosoru u
romosiorusi. Hawama Homenknatypsl I[UPAC. Knaccudukanus peakiuii B
OpraHUYEeCKON XxuMHM. Peakuuu npucoequHeHus (TMIpUpOBaHUs, FaJIOT€HUPOBAHMUS,
TMJIPOTAJIOTCeHUPOBaHMsl, TuapaTanuu). Peakuuy oTierieHus (JeruapupoBaHMs,
JIEruIporajJoreHupoBaHusi, Jeruaparauuu). Peakuumum  3amemenHus. Peakuuu
M30MEPU3ALNH.

JdemoHcTpanuu

Mopaenu MoJeKyJI TOMOJIOTOB M ©30MEPOB OPIraHMYECKUX COEAUHEHUM.

IMpoduiabHbie 1 TPOPeCcCHOHATILHO 3HAYNUMbIE 3JIEMEHTbI COIEPKAHUSA.

[Tonsitue o cybcrtpare u peareHTe. Peakiuy OKWCICHUS U BOCCTAHOBIICHUS
opraHnueckux BemiecTB. CpaBHeHUE KiIacCU(DUKAIIMKM COCTMHEHUN U KIaccuuKamm
pEAKLMI1 B HEOPTAHUYECKON U OPTaHUYECKON XUMHUH.

2.2. YrieBoaopoasl M UX NPUPOJAHbIC HCTOYHUKH.

ATNKaHbl: TOMOJIOTMUECKMH psiJ, HW30MEpUs U HOMEHKJIAaTypa ajKaHOB.
XVMMHUYECKHE CBOICTBA alKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMELICHHUE, Pa3JI0OKEHHE,
nerupupoBanue. [[puMeHeHrne aKkaHOB Ha OCHOBE CBOMCTB.

ATIKEHBI. OTuneH, ero  Nojy4yeHue  (AeTUApUpPOBAHHMEM  OTaHa,
JEenoIuMepu3alue noausTuiaeHa). ['omonornueckuil psii, 130Mepusi, HOMEHKIIATypa
QNKEHOB. XUMHUYECKHE CBOWCTBA JTWIECHA: TOPEHHUE, KAdEeCTBEHHBIE pEaKIHH
(oOecuBeurBaHre OpPOMHOI BOJBI M pacTBOpa MEpMaHraHaTa Kaylus), THUApATallus,
nosimMmepusanus. [[puMeHenne 3TuiieHa Ha OCHOBE CBOWCTB.

Huenbl u kayuyku. [loHsTHE O JAMEHax Kak yIJIEeBOAOPOAAX C JBYMS
JNBOMHBIMU CBA3IMU. CONpPsKEHHBIE TUEHBl. XMMHUUECKUE CBOICTBA OyTanueHa-1,3 u
M30MpeHa: oOeclBeUMBaHWE OpPOMHOW BOJBI W TMOJUMEPHU3AIUs B KAyIyKH.
HarypanbsHblii M cuHTETHYECKHE KaydyKU. Pe3una.

Ankunbl.  AuetusieH. XHUMHUYECKHME CBOWCTBa  alETWIICHA: TOpEHUE,
oOecrBeunBaHNe OpPOMHOW BOJIbI, MPUCOECIWHEHUN XJIOPOBOAOPOAA W THApATAIIHSL.
IIpumenenne aneTwiieHa Ha OCHOBE CBOWCTB. MexkiaccoBas H30MEpPUSA €
aJKaJIlCHAMMU.

Apenbl. benzon. Xwumuyeckue cBoHcTBa O€H30Jla: TOpEHUE, pPeaKluu
3aMmelneHus (rajJoreHupoBaHue, HUTpoBaHue). [IpuMeHeHune OeH30Jla Ha OCHOBE
CBOKUCTB. [IpupoIHBIE CTOYHUKH YTIEBOAOPOIOB.

[Ipupoanslii ra3: coctaB, IPUMEHEHUE B KAUECTBE TOILJIMBA.

Hedts. Coctar u nepepabortka Hedtu. [leperonka nHedtu. HedrenpoaykTsl.

JleMoHCTpanun

OTHOomEeHne MeTaHa, OJTWIEHA, aleTWiIeHa M OeH30Jda K pacTBopam
nepMaHraHaTa kanus u OpomHoit Boje. [lomyuenue sTuneHa peakuuei aeruapaTaiu
ATaHOJa, alleTHIIeHAa — TUIPOIU30M KapOuaa KaubIusl.
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IpoduiabHbie U TPO¢ecCHOHATBLHO 3HAYNUMBbIE 3JIEMEHTbI COePKAHUA.

[IpaBmiio B. B. MapkoBHukoBa. Knaccudukanuss u Ha3HAuye€HHUE KaydyKOB.
Knaccudukanus u HazHaueHue pe3uH. Bynkanuzaums kayuyka. Ilomydenue
aleTUWIeHa MUPOJIM30M METaHa M KapOUAHBIM criocoOoM. Peakiusi momumepusanuu
BUHWIXJI0pHAA. [[OJMBUHUIXIIOPU U €ro IpUMEHEeHUE. Tpumepusanus aleTUIcHa B
oenzon. Ilonarue 00 »skcTpakuuu. BoccTaHoBiieHHe HHUTPOOEH30JIa B AHWIIHH.
I'omonoruueckuii pan apeHoB. Tomyon. HutpoBanue Tomyona. Tpotun. OcHOBHBIE
HaIpaBJICHUS TPOMBITINICHHON TIepepadOTKH MpUpoaHOTO Ta3a. [lomyTHbI HEPTIHOM
ra3, ero nepepadotka. [Iporeccsl mpoMBIIIIEHHON TepepaboTku HedTH: KPEKUHT,
pudopmuHT. OKTaHOBOE YHCJIO OCH3WHOB M IIETAHOBOE YKCIIO TU3EIHHOTO TOIUIHBA.
Kokcoxummueckoe mpou3BOACTBO U €r0 NPOIYKIHS.

2.3. Kuciopoacoaepsxaniue opraHuyeckue coeInHeHus

Cnuptsl. [lonyueHnue sTaHosIa OpPOKEHUEM TIIFOKO3bI M TMApATALIMEN 3TUJICHA.
['unpokcunpHas rpynna kak (¢QyHKUMOHanbHas. [loHsTMe O mpeaeNbHbIX
OHOATOMHBIX CIHPTaXx. XWUMHUYECKME CBOWCTBA JTaHO]A: B3aUMOAEHCTBHUE C
HaTpueM, oOpa3oBaHUE NPOCTHIX U 13 CIOXKHBIX 3PHUPOB, OKUCIECHUE B aJbACTHU].
[IpuMeHeHne 3TaHOJIa HAa OCHOBE CBOWCTB. AJIKOrOJI3M, €r0 MOCIEACTBUS IS
OpraHM3Ma 4YeJloBeKa U IpeaylnpexaeHue. [nmiepuH Kak  IpeacTaBUTENb
MHOT'OaTOMHBIX cnupToB. KaudecTBeHHass peakiuss Ha MHOTOATOMHBIE CIMPTHI.
[Ipumenenue rnuuepuna. Oenon. PuU3nyecKkue M XUMHUUECKHE CBOMCTBA (peHOIA.
B3aumHoe BiMsHHE aTOMOB B MoJieKyse (eHoJa: B3aUMOJENUCTBUE C TUIPOKCHIOM
HATpUA U a30THOU KucioToi. [Ipumenenne heHnosna Ha OCHOBE CBOWCTB.

Anpnerunpl.  I[lonatne o0 anpaermwpax. AuipierMaHas Tpylna  Kak
dbynkuonansHas. @opManbIerHa U €ro CBOWCTBA: OKUCIEHUE B COOTBETCTBYIOIIYIO
KHUCJIOTY, BOCCTAaHOBJICHME B COOTBETCTBYIOIIMU crnupT. [lomydyeHue anpaerusion
OKHCJICHHEM COOTBETCTBYIOMIMX crUpTOB. lIpuMenenue ¢opmanpaernga Ha OCHOBE
€ro CBOMCTB.

Kap6onossie kucnotsl. [lonstue o kapb6oHOBBIX KucioTax. KapOokcuiabHas
rpynna kak (yHKIUOHaJbHas. ['OMOJIOTMYECKUI Psii MPEIEIIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. [lonmydyeHne kapOOHOBBIX KHCIOT OKUCIEHHEM AallbJETHUJIOB.
XUMHUYECKHE CBOMCTBA YKCYCHOM KHCIIOTBI: OOIIME CBONCTBA C MHUHEPAIbHBIMU
KHCJIOTaMU U peakuus Tepupukanuu. [IpumeHeHre ykcyCHOW KMCIIOTBI HA OCHOBE
CBOMCTB. BrIcmine XHpHBIE KHCIIOTHI Ha IIPUMEPE NAJIbMUTHHOBOM M CTEApUHOBOM.
Cnoxuble 3¢upsl 1 xupbl. [lonydyeHne cioxHbIX 3(UPOB peakueil dTepuduKaum.
Crnoxubie >Qupsl B MpUpoAe, UX 3HaueHHe. [IpuMeHeHue CIOXKHBIX 3(QUPOB Ha
OCHOBE CBOWCTB.

Kupsl kak crnoxnsie 3¢upsl. Knaccudpukanus »xupoB. XuMu4eckue CBOMCTBa
KUPOB: THAPOIIU3 U THIPUPOBAHUE KUJKUX KUPOB. [IpruMeHeHne KUpOB Ha OCHOBE
CBONMCTB. MbLia.
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VYrineBonpl. VYrneBoasl, WX Kilaccuuraiuys: MOHOcaxapuabl (TJIIOKO3a,
dbpykTo3a), aucaxapunbl (caxaposza) W ToJMcaxapuabl (Kpaxmaal M Ie/UTH0J03a).
I'moko3a — BemEeCTBO C JIBOMCTBEHHOM (PYHKIIMEWM —  albACTHAO0CIHPT.
XHAMUYECKHE CBOWCTBA TIJIKOKO3bl: OKHCIEHHME B TJIIOKOHOBYIO  KHCIOTY,
BOCCTaHOBJICHHE B COPOUT, cnupToBOE OposkeHue. [IpumMeHeHne riroko3bl Ha OCHOBE
CBOMCTB. 3HAYEHUE YTJICBOJOB B XMBOM IPUPOJE W KU3HU ueioBeka. [loHsTue o
peakIusax TOJMKOHJCHCAIMM W THUAPOJM3a Ha MpPUMEPE B3aUMOMPEBPAICHUM:
[JIF0KO3a —OIoJIncaxapu.

JlemoHcTpanuu
OkucrieHue CnupTa B AJIbJIETU/I.

KauecTBeHHbBIE peakIui Ha MHOTOATOMHBIE CITUPTHI.

PactBopumocTh (heHoma B Bojie pu OOBIYHON TeMIlepaType W HarpeBaHuu.. Peakius
cepeOpsIHOTO 3epKalia albJACTUIOB U TIFOKO3BI

OxkuclieHre aabJeruIoB U TIIOKO3bl B KUCIOTY C MOMOLIBI0 ruapokcuia meau (11).
KauecTBeHHas peakius Ha Kpaxmall.

IIpodunbubie u npodeccHoOHAIBLHO 3HAYUMBbIE 3JIEMEHTBI CO/IepP/KAHUS.

MeTunoBplid CIUPT W €ro HCHOJIb30BAHME B KayeCTBE XHUMHUYECKOIO ChIPbS.
TOKCMYHOCTh METaHOJIa M MpaBuja TEXHUKU O€30MacHOCTU MpU pabOTE C HHM.
OTUJIEHIVINKOJIb W €ro NpPUMEHEHHE. TOKCHYHOCTh JTWICHIVIMKOJISI W TpaBUIIa
TeXHUKH Oe3omacHocTH Ipu padore ¢ HuUM. [lonydenuwe ¢eHona w3 MPOIYKTOB
KOKCOXMMHUYECKOTO MPOU3BOICTBA U U3 OeH3zoa. [lomukonnencanus popmaibaeruia
¢ ¢eHosoM B (peHonopopManbAeTUAHYIO0 cMOTy. AneTtanpaerus. [lonstue o ketoHax
Ha mnpuMepe aneToHa. IIpumMeHeHue aneToHa B TEXHUKE W IMPOMBIIIICHHOCTH.
MHoroo6pa3ue KapOOHOBBIX KHUCJIOT (IIaBEJIEBOM KHUCIOTHl Kak JIBYXOCHOBHOI,
aKpPHJIOBOM KHCIIOTHI KaK HEMpPeIeIbHON, OEH30MHONW KUCIOTHI KaK apOMaTHUECKOH).
[TnenxoobOpa3ytromue Macia.. CHHTETUYECKHE MOIOIIINE CPEICTRA.

2.4. AzoTrcoaepxaniue OpraHudecKkre CoeJMHEeHM .

[Tonmumepst Amunbl. [lonsiTne 00 amuHax. AnudaTuyeckue aMuHBI, HX
Kjlaccupukauus M~ HOMEHKJIAarypa. AHWIMH KaK OpPraHMYECKOE€ OCHOBAaHME.
[TonyueHnune anmirHa U3 HUTpoOeH3o1a. [I[puMeHeHre aHnIHa Ha OCHOBE CBOMCTB.
AMUHOKUCIOTBL. ~ AMHUHOKHUCIOTBI  Kak  aMdoTepHble  IU(PYHKIHOHAJIbHBIE
OpraHUYeCKHE COCAUMHEHUSA. XMMHUUYECKHE CBOMCTBA aMUHOKHCIIOT: B3aMMOJICHCTBHE
C ILIE€JI0YaMU, KUCIOTaMH U APYT € APYroM (peakuus nojaukoHaeHcanuu). [lentuanas
CBA3b M NOJUNENTHIBbI. [IpuMEHEHHe aMHHOKMCIOT Ha OCHOBE CBOWCTB. beinku.
[lepBuuHas, BTOpUYHAs, TPETHYHAs CTPYKTYpbl OenkoB. XUMHYECKHE CBOMCTBA
OenKoB: TOpeHHe, AeHAaTypalus, THIPOJN3, IBETHbIE peakiuu. buonormueckue
¢yukiun  O6enkoB. Ilomumepsl. benkun u monmcaxapuapl Kak OHOMOIMMEPHI.
IImacTmaccsl. [lonydyeHne  moIMMEpPOB  peakuuend  IOIUMMEpU3aluud |
MOJIMKOH/ICHCAMK.  TepMOIUIaCTUYHBIE W TEPMOPEAKTHUBHBIE  IJIACTMACCHI.
[IpencraButenu miactmacc. Bonokna, ux knaccuduxamus. IlomydeHue BOJIOKOH.
OTtaenbHBIE TPEACTABUTENIN XUMUYECKUX BOJIOKOH.
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JleMmoHCcTpanun

Peakuust aHunnHa ¢ OpomHON Bonmoil. [lokazaTenbcTBO HaMuMs (PYHKIMOHAIbHBIX
rpynn B pacTBOpax aMHUHOKHUCIOT. PactBopeHue u ocaxiaeHue OenkoB. L[BeTHble
peakuuu OenkoB. ['opeHue nTUubero nepa M IepcTsHOW HUTH. JlaboparopHble
onbIThl PacTBOpeHne 06enkoB B Bojie. Pacnio3HaBaHUE MIIaCTMACC U BOJIOKOH.

IIpo¢puiabHbIe U NPOPecCHOHATBHO 3HAYMMbIE YJIEMEHTHI COJepPKaHUS.

AMHHOKanpoHOBasi KUcioTa. KanpoH Kak mpeacTaBUTENh MOJMAMHIHBIX BOJIOKOH.
Hcnonp3oBanne rtuaponn3a OETKOB B MPOMBINUICHHOCTH. [lONMMBUHUIXIIOPUI,
noymrerpadropaTusien  (tedson).  DeHonmodopMalbIETHAHBIC  TJIACTMACCHI.
Hemmynoun. [TpoMbITiuIeHHOE TPOU3BOICTBO XUMUYECKUX BOJIOKOH.

[ToBblllieHHE KayecTBa OO0IIE00pa30BATEIbHOM MOJTOTOBKU IMOCPEICTBOM HAy4HO-
METOJUYECKUX  TOAXOJO0B,  IlIeJiel,  cojepkaHus, METOJIMUK, TEXHOJIOTUM
MpernojaBanusi, OpPraHU3alUOHHBIX (OpM 00ydeHHs, CHOCOOOB OIICHUBAHUS
pe3yJbTaTOB M YCIOBHM, YYUTBHIBAIOIIUX NPOQPECCHOHATBHYIO HaIpaBIEHHOCTD
MpoTpaMM CpeAaHEro npodeccuoHaaIbHOTO 00pa30BaHMs U BKIIFOUAIOUIUX TEXHOJIOTUU
MHTEHCUBHOTO OOYY€HHUs, JUCTAHIMOHHbIE OOpa3oBaTEIbHbIE TEXHOJIOTUH U
AIIEKTPOHHOE OOyUEHHE

VYyebnas aucuuiiauHa «XUMHUS B TPO(ECCHOHANBHON  IESATeTLHOCTH
u3y4aeTcsi Ha 6a30BOM YpOBHE.

VYyeOHass aucuumiuHa XUMHS B MNPOPECCHOHATBHON AESITETbHOCTU»HUMEET
MEXIUCITUTUTMHAPHYIO CBS3b C JUCHUIUIMHAMU OO0MIEPOdeCcCHOHATBHOTO ITHKJIOB
OII 02 MarepuanoBeaeHue.

VYyebnas aucuumiauHa «XdUMHS B TPO(ECCHOHANBHON  IeATeTbHOCTH
BKJIIOYaeT (QopMupoBaHME OONIMX KOMIETEHIMHA, B TOM YHCJIE Pa3BUTHE
MAaT€MAaTUYECKOW, YWTATEIIbCKOM, ECTECTBEHHO-HAYYHOM TIPAMOTHOCTH, a TaKKe
dbopMupoBaHusi  00IIMX KOMIETEeHIM B cdepe paboTtel ¢  HHpOpMAIMEH,
CaMOOPI-aHM3AlIMY ¥ CAMOYTIPABJICHHSI, KOMMYHUKAIIUH.

ConmeprkaHue  JUCHUIUIMHBI — HANpaBJIEHO HA  JIOCTIDKEHHE  JIMYHOCTHBIX,
MeETanpeIMETHBIXH TIPEIMETHBIX PE3yJIbTaTOB 00y4YeHuUs, periaMeHTHpoBaHHbIX DI'OC
COO.

B mpodunbHy0 COCTaBISIONIYIO IO AMCIUILIMHE BXOIUT MPO(EeCcCHOHATBLHO
OPHEHTHUPOBAHHOE COJIEPKAHUE, HEOOXOAUMOe Ui (POPMUPOBAHHS Y OOYUAIOIIUXCS
00MIMX U MPOHECCUOHATHHBIX KOMITETCHITHIA.

B menmsx moaroroBku oOydaromuxcs K - Oyaymed mpogecCHOHATbHOU
NESATEIHPHOCTH TPU U3YYCHUH YUEOHOUW MUCIUTIIUHBI « XUMHS B TPO(dHEeCCHOHATHLHOM
NEeSTENBHOCTU»0OCO00E BHUMAHUE YAENAETCS H3YyYEHHUIO COCTaBa U CTPOCHMUS
BEILIECTB, 3aBUCUMOCTH UX CBOWMCTB OT CTPOCHUS, MOJyYEHUE BEIIECTB C 3a1aHHBIMU
CBOWMCTBAMH, HCCIIEOBAHUE 3aKOHOMEPHOCTEM XUMHMUYECKUX pEaKLUUNd U IIyTeu
yIOpaBJICHUs] UMHU B LEJISAX MOJYYEHUS HYKHBIX OOIECTBY BEIIECTB, MAaTEpUAJIOB,
DHEPIUH .
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B mporpamme mo y4eOHOM AUCHUIUIMHBI «XHUMHS B TPO(EecCHOHATBHOM
NEeSATEIBHOCTHY, PEATU3YeMOM NpU MOJIrOTOBKE OOYYarOMIMXCS IO CHEHUATBLHOCTSIM,
npO(QHIbLHO-OPUEHTUPOBAHHOE  COJIEP)KAHME HAXOAUT OTpPaKEHHE B  TeMax:
XUMHUYECKHE PEaAKIIUH.

['oMoreHHbI€ U T€TEPOreHHbIEC PEAKIIUU.

CKOpOCTh peaklluM, €€ 3aBUCUMOCTb OT pa3IMYHbIX (AKTOPOB: MPHUPOIbI
pearupyromux BeIlIeCTB, KOHLEHTPAlMU pPEarupyroliux BEHIECTB, TEMIIEpaTyphl,
IIOUIA/IM PEAKIIMOHHOM MOBEPXHOCTH, HATMYUS KaTaau3aTopa.

Ponpb kaTanuzaTtopoB B IpUPOJIE U IPOMBIIIIIEHHOM ITPOU3BOJICTBE.

OOpaTUMOCTh PEaKITUH.

XUMHUYECKOE PAaBHOBECHE M €r0 CMEILEHHUE MO JEHCTBUEM Pa3IUYHbIX (PAKTOPOB
(KOHILIEHTpalMsl PEeareHTOB WM MPOAYKTOB pEaKlMM, JaBJICHUE, TeMIlepaTypa) AJis
CO3/1aHUS ONTUMAJBHBIX YCIOBHM MPOTEKAHUS XUMHUECKHUX MPOIIECCOB.

JlucniepcHbi€ CUCTEMBI.

[Tonsatue o koymonaax (30Ju, TEJH).

HcTuHHbBIE pacTBOPHI.

Peakiiuu B pacTBOpax 3JI€KTPOIUTOB.

pH pactBopa kak nokazarenab KUCIOTHOCTU CPEJIbI.

['unponus coneil. 3HaueHHe THUIPOJIM3a B OMOJOTMYECKMX OOMEHHBIX MPOLEecCax.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEaKlMM B MPUPOJE, TPOU3BOJCTBEHHBIX
mpoLeccax M KU3HEACATEIbHOCTH OpraHu3MoB. OKHUCINTENbHO-BOCCTAHOBUTENIbHBIC
CBOMCTBAa MPOCTHIX BEIIECTB — METAJUIOB IJIABHBIX M MOOOYHBIX MOATPYMI (MEAb,
’Kelle30) U HEMETAJJIOB: BOJOPOJa, KUCIOpOAa, TallorTeHOB, Cephl, a3oTa, docdopa,
yraepoia, KpEMHHS.

Koppo3usi MeTannoB: BuAbl KOPPO3UHU, CHOCOOBI 3alIUTHl METAIJIOB OT KOPPO3UHU.
DJeKTpodAu3  pacTBOPOB U paciiiaBoB.  llpuMeHeHue  snmekTpoiusza B
IPOMBIIIEHHOCTH.

1.4Tlnanupyembie pe3yJbTaThl 0CBOEHUS] YUeOHOH THCIHHUIINHBI

Koawbl IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4e0OHOI0 MpeaMeTa BKJIIYAIOT:
pe3y/1bTaToB

JInyHocTHBIE pe3yabTaThl (JIP)

JIP 05 TonepaHTHOE CO3HAHME W TOBEJAEHUE B IIOJUKYJIBTYPHOM MMpE,
TOTOBHOCTh M CIIOCOOHOCTh BECTH JUANOr C JPYTUMHU JIIOJbMH,
JOCTUTaTh B HEM B3aMMOIIOHMMAHMS, HAaXOIUTh OOIIMEe Welu U
COTPYOHHUYATh MJIi MX JOCTHXKEHHUS, CIIOCOOHOCTh MPOTHUBOCTOSTH
UJICOJIOTUU IKCTpPEMHU3MA, HallMOHAIN3Ma, KceHogoOuwu,
JUCKPUMUHALIMM ~ TI0  COLIMAJIBHBIM,  PEJMTHO3HBIM,  PAacOBBIM,
HAllMOHAJbHBIM TPU3HAKAM W JIPYTUM HETaTHUBHBIM COIMAIbHBIM
SIBJICHUSIM;

JIP 06 HaBbiku CcOTpyJIHMYECTBA CO CBEPCTHUKAMH, AETbMH MJIAJIIETO
BO3pacTa, B3POCIBIMH B 00pa30BaTEIbHON, OOIMIECTBEHHO TOJIE3HOM,
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Koxasl
pe3yabTaToB

IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4e0OHOI0 MpeIMeTa BKJIIYAIOT:

y4eOHO-UCCIIEI0OBATENbCKOM,  MPOEKTHOM M JAPYrMX  BHAAX
JEATEIbHOCTH;

JIP 07

HpaBcTBeHHOE€ CO3HaHWE W T[IOBEJACHHE HAa OCHOBE YCBOCHUS
00IICYCTIOBEUECCKHX LIEHHOCTEH;

JIP 08

['oTOBHOCT, ¥ CHOCOOHOCTH K OOpa3oBaHHMIO, B TOM 4HCIIE
caM0ooOpa30BaHMIO, Ha NPOTHKEHUHU BCEH IKU3HU;, CO3HATENIbHOE
OTHOIIEHUE K HEMPEPHIBHOMY OOpPAa30BaHUIO KaK YCJIOBHIO YCHEIIHON
npodecCHOHANLHON M OOIIECTBEHHOM 1€ITeNbHOCTH;

JIP 10

[lpuHsATHE W peanu3alio I[IEHHOCTEH 3JI0pOBOTO M 0OE30MacHOTO
obpaza KU3HH, MOTPEeOHOCTH B bu3IIeCKOM
CaMOCOBEPIIICHCTBOBAHUK, 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIBHOMN
NESATCIIBHOCThIO,  HEMPHUATHE  BPEIHBIX  NPHBBIYCK:  KypCHHS,
yIoTpeOJICHHS aJTKOTOJIs, HAPKOTHKOB,

JIP 12

Oco3HaHHBIl  BBIOOp Oymymieid TpopecCuu ©  BO3MOKHOCTEH
peanu3anu  COOCTBEHHBIX KM3HEHHBIX TUIAHOB; OTHOIICHHE K
npo(heCcCHOHATLHOW JEATEIIbHOCTH KaK BO3MOXKHOCTH y4YacTUSl B
perieHnn JIMYHBIX, OOIIECTBEHHBIX, rOCYyJIapCTBEHHBIX,
0011IeHAITMOHAIBHBIX MMPOOJIEM

JIP 13

ChopMHpPOBAaHHOCTh  HKOJIOTMUECKOIO  MBIIIJIEHUS,  [TOHUMaHUS
BIIMAHUSA  COLIMAJIbHO-DKOHOMUYECKUX IIPOLECCOB HA COCTOSHHE
IPUPOJHON M COLMATIBHOW Cpeibl; MPUOOPETEHHE OMBITa 3KOJOr0-
HAIIPaBJICHHOW JIESTENIBHOCTH,

MeTtanpenamertHsle pe3yabrarbl (MP)

MP 01

YMEHHUE CaMOCTOSTEIBHO ONPEACNATh LEIU JEATEIIbHOCTH W
COCTAaBJIATh IUIAHBI JEATENBHOCTH; CAMOCTOSITENIBHO OCYILECTBIATD,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH ACATEIBHOCTD; UCIOJIb30BaTh BCE
BO3MOXKHBIE PECYpPChl I JOCTHIKEHHs IIOCTABJIECHHBIX LEJIEU W
pealin3alyu MIaHOB JIeATEIbHOCTH; BEIOUPATh yCIIEUIHbIE CTPATETHH B
PA3JINYHBIX CUTYAIUSX;

MP 02

yMEHUE MNPOAYKTUBHO OOINATHCS W B3aMMOJEHCTBOBATH B MpOLIECCE
COBMECTHOH JESITENbHOCTH, YUYUTHIBATh MO3HUIIUN JPYTHX yYACTHUKOB
JeATeIbHOCTH, 3(P(hEeKTUBHO pa3peniatb KOHMIUKTHI,

MP 03

BJIaJICHUE HaBBbIKAMHU MO3HABATEIbHOM, y4eOHO-UCCIIEI0BATEILCKON U
MPOCKTHON  JICSITEIBHOCTH, HaBBIKAMH  pa3pelieHus  mnpooseM;
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOHMCKY METOJIOB
pelieHrs MPaKTUYECKUX 3a/a4d, MPUMEHEHUIO Pa3JIMYHbIX METOJIOB
ITO3HAHUS,;

MP 04

TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEHHOW WH(OpPMAIMOHHO-
MO3HABATEIILHON JESATEIHbHOCTH, BIIAJICHUEC HABBIKAMHU TOTYYCHUS
HE0oOXoauMoN HWH(POPMAIIMA W3 CIOBApEe pa3HBIX THUIIOB, YMEHUE
OpUEHTHPOBAThCS B PA3IMYHBIX  HMCTOYHHWKAX  HMH(opmammu,
KPUTUYECKH OIIGHWBAaTh W  HMHTEPIPETHPOBATh  MHGOPMAITHIO,
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Koxasl
pe3yabTaToB

IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4e0OHOI0 MpeIMeTa BKJIIYAIOT:

MOJIY4aCMYI0 M3 Pa3JIMYHbIX HCTOYHUKOB,

MP 05

YMEHHE MCIOJIb30BaTh CpeAcTBa UH()OPMAITMOHHBIX u
KOMMYHUKAIIMOHHBIX TexHoJoruil (manee — WKT) B pemenun
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 33/lad C
coOJro/IeHueM TpeOOBAHUI SPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHUEHBI, pecypcocOepeKeH s, MPABOBbIX U ATHUYECKUX HOPM, HOPM
nH(popMaImoHHO 6€301aCHOCTH

MP 09

MP 9  BnajgeHue HaBbIKAMHM I[I03HABATEJIbHOM pediekcun Kak
OCO3HAHUS COBEPIIAEMBIX JEHCTBUNA U MBICIUTEIBHBIX MPOILECCOB, X
pPE3yJAbTATOB U OCHOBAHUI, IPAHUIL] CBOETO 3HAHMS U HE3HAHUSI, HOBBIX
MO3HABATEbHBIX 3aJ1a4 U CPEACTB UX JOCTHXKECHUSI.

IIpeaMeTHBbIe pe3yabTaThl 0230BbIH

I1P6 01

c(hOpPMUPOBAHHOCTD MPEJICTABICHUN O MECTE XUMUU B COBPEMEHHOM
HAyYHOW KapTHHE MUpPa; TOHUMAaHUE POJIH XUMUU B (POPMUPOBaAHUH
Kpyro3opa v yHKITMOHAIBHON TPAMOTHOCTH YEJIOBEKA JIsl PEIICHUS
MPAKTUYECKUX 3a/aY;

I1P6 02

BJIaJCHUE OCHOBOIIOJIAraloIMMM XUMUYECKUMU TTOHSITHSIMU,
TEOPUSAMU, 3aKOHAMU U 3aKOHOMEPHOCTSAMU; YBEPEHHOE MOJIb30BAHUE
XMMHUYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOM;

I1P6 03

BJIaJICHUE OCHOBHBIMU METOJAMH HAYYHOTO MO3HAHMS,
WCIIOJIb3yeMBbIMH B XUMHH: HAOJIO/IEHNE, OTIMCAHNE, U3MEPECHHE,
HKCIIEPUMEHT; yMeHHUE 00padbaThiBaTh, OOBSICHITE PE3yIbTATHI
MIPOBEJICHHBIX OIBITOB U JIeJIaTh BHIBOJIbI; TOTOBHOCTh M CTIOCOOHOCTH
MIPUMEHATH METO/IbI IIO3HAHUS ITPU PEIICHUHU TPAKTUYECKUX 3a/1a4;

I1P6 04

C(I)OpMI/IpOBaHHOCTI) YMCHHUA [HaBaTb KOJIHWYCCTBCHHBLIC OLCHKU H
IMPOBOJUTH PACUCTLI IT0O XUMHWYCCKHUM (1)0pMy.HaM N YPAaBHCHUAM,

ITP6 05

BJIAACHUC IIPpaBUJIaMH TCXHUKU 0e30IMacHOCTH IMpu HCIIOJIB30BAHUUN
XUMHYCCKHX BCIICCTB

I1P6 06

cOPMHPOBAHHOCTh COOCTBEHHOW TMO3WUIIMM TIO OTHOIIEHUIO K
XUMUYECKON MHPOPMAITIH, TTOTYy4aeMOH 13 Pa3HbIX HCTOYHHUKOB.

B mnpormecce ocBoeHus yueOHOM AUCHUIUIMHBI «XUMHUS B MNPOECCHOHAIBLHOU
ACSTENbHOCTH»  y  OOyyarouxcs  IieJIeHanpaBiIeHHO bopmupyrorcs
yYHUBEpCaJbHble y4eOHbIE ACHCTBUSA, BKIIOYas (POPMUPOBAHUE KOMIIETEHLIUN
oOyyarommxcsi B 00JIacTM  y4eOHO-UCCIEOBATEIbCKOM M IPOEKTHOM
NEeSATEIBHOCTH, KOTOpPHIE B CBOKO oOuepelb O00ECHeurnBarOT IMPEEMCTBEHHOCTh
dhopmupoBanus oouux komnereHui ®I'OC CIIO.

Kon HaumeHoBaHue pe3yJibTaTa 00y4yeHUust
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OK'1 BriOupats ciocoOsl perieHus 3aaad npo(eccCHOHAIBHOM NesITeIbHOCTH,
MPUMEHUTETBHO K Pa3IMYHBIM KOHTEKCTaM
OK 2 Ocy1iecTBIATh NOUCK, aHATM3 U HHTEPIPETALNIO HH(POpMAINU, HEOOXOTMMOI
JUISL BBITTOJTHEHHS 33124 PO ECCUOHATIBHOM e TETbHOCTH.
OK 3 [TnanupoBaTh U peaTn30BbIBATH COOCTBEHHOE MPOPECCHOHATLHOE U
JMYHOCTHOE Pa3BUTHE.;
OK 4 PaboTarh B KOJIJIEKTHBE U KOMaH/Ie, YPPEKTHBHO B3aUMOICHCTBOBATD C
KOJIJIETaMH, PYKOBOJCTBOM, KJIIMEHTAMHU;
OK'5 OcCyl1ecTBIATh YCTHYIO U MUCbMEHHYIO KOMMYHUKALIMIO HA TOCYAAPCTBEHHOM
A3BIKE C YIETOM OCOOEHHOCTEH COIMAIbHOTO U KYJIbTYPHOT'O KOHTEKCTA,
OK9 Hcnonp30BaTh MHPOPMALIMOHHBIE TEXHOJIOTHH B IPO(ECCHOHATBHOM
JeSATeIbHOCTH
Buabl yHuBepcaibHBIX Y4eOHbBIX Koambt HaumenoBanue OK (B
nerlcTBUH OK coorBercTBHH ¢ PI'OC CIIO no
droc coo 15.02.12 MoHTa)X, TEXHHYECKOE
00cITy’)KMBaHUE U PEMOHT
IPOMBIIIJICHHOTO 000pyA0BaHUs (110
OTpaCIsiM)
[lo3naBarenbHble yHUBepcaibHbIe yueOHble | OK 1 Bribupath ciocoOsl perenus 3aaad
nerctBus (popMupoBaHue COOCTBEHHOM npodeCCHOHAIBHON JEATENHHOCTH,
00pa30BaTeNbHON CTpaTETuH, CO3HATEIHHOE NPUMEHHUTEIHHO K Pa3IHUHBIM
dbopmupoBaHKe 00Pa30BATEIHLHOTO 3aIIPOCa) KOHTEKCTaM,
OK 2 Ocy1iecTBISTh NOUCK, aHAIU3 U
UHTEpIpeTalnio HHPOpMaLINHY,
HEOO0XOAMMOM 151 BBITOTHEHUS 3a1a4
npoQeCCHOHATIBHOMN 1EATEIbHOCTH.
OK9 Hcnonp3oBath HHPOPMALIMOHHbIE
TEXHOJIOTUH B TPO(ECCHOHATIbHON
JeSITeIbHOCTH
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KomMyHUKaTHBHBIE YHUBEPCAIbHbIE OK 1 Br16upath criocoOsI perieHus 3a1a4y
yueOHbIe JIecTBUS (KOJUIEKTUBHAS U npodecCHOHATIBLHOM 1 TeTbHOCTH,
WHAUBHUAYalIbHAS JAESITEbHOCTD [ MPUMEHUTEIBHO K Pa3IMYHbIM
pelieHus yueOHbIX, TO3HABATEIbHBIX, KOHTEKCTaM,
MCCIIEIOBATENIbCKHUX, POEKTHHIX, OK 4 PaboTaTh B KOJUIEKTUBE U KOMaH/IE,
npodecCHOHATIBHBIX 33/1a4) 3 PEKTUBHO B3aUMOJICHCTBOBATD C
KOJUJIEraMH, PYKOBOJICTBOM,
KIIMEHTaMH;
OK 5 OcCylecTBISIT YCTHYIO U
NUCHbMEHHYIO KOMMYHUKAITUIO Ha
rOCy/IapCTBEHHOM $SI3BIKE C yYETOM
0COOEHHOCTEH COLMATBHOTO U
KYJIbTYPHOTO KOHTEKCTa;
OK9 Hcnonp3oBath HHPOPMALIMOHHbIE
TEXHOJIOTUH B MPOPECCHOHATbHON
JeSITeIbHOCTH
PerynaruBHbele yHUBEpCalIbHbIE yUeOHbIC OK 3 [InanupoBaTh U peann30BbIBATH
nercTBusl (Lienenoaranye, IIaHuPOBaHHKE, cobcTBeHHOE MPOGECCHOHATBHOE U
PYKOBOJICTBO, KOHTPOJIb, KOPPEKIIHS, JMYHOCTHOE Pa3BHUTHE;
MOCTPOEHUE UHINBUIyaIbHON OK 9 Hcnonb3oBaTh HHPOPMAITMOHHEIE

00pa3oBaTeNbHON TPACKTOPHH )

TEXHOJIOTUH B MPO(ecCHOHATEHON
JEeATEIbHOCTH

B memsix moarotoBkm —0oO0ydarommxcs
U3YYEHHUH
pOECCUOHATIEHON JESITEIBHOCTY 3aKJIABIBACTCS OCHOBA ISl (POPMUPOBAHUS
peamuzanmu OOIT CIIO mno cnenuanbHOCTH TexHOJIOTUSA

ACATCIBbHOCTHU Ipr

I[IK B pamkax
MaIIMHOCTPOEHUS.

K Oymymein mpodeccnoHalIbHON
y4aeOHOU

IUCHUIUINHBEL  «XUMUS

Koanl IIK

HaumenoBanue IIK (B coorBercTBHM ¢ PI'OC CIIO no
15.02.12 MoHnTax, TeXHUYECKOe 00CITY)KMBaHUE U PEMOHT MTPOMBIIIIIEHHOTO
o0opynoBaHus (10 OTPACIISIM)
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2. OBFBEM YYEBHOM JUCIHUILINHBIA BUJIbl YYEBHOM PABOThHI

Bup yueOHoit padoTbl O0bem B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl y4eOHOM M CHMIIIMHBI 40

OcHoBHOe cogepkaHue

BT. 4.:
TeopeTudeckoe o0ydIeHue 30
ab0paTOPHBIE/TIPAKTHYECCKUE 3aHITHS 10

IIpodeccnoHabHO OPUEHTHPOBAHHOE COIEPKAHUE

BT. 4..

TeopeThyecKoe 00ydeHne 8

JabopaTOpHBIE/TIPAKTHYECCKUE 3aHITHS

IIpomexyTounas arrecranus (quddepeHunpoBaHHbIN 3a4eT) 13
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Paznen 1. O01mas 1 HeOpraHm4ecKast XumMmsi

[IpodunbHbie ¥ TPOPECCHOHATIBEHO 3HAYUMBIE 3JIEMEHTHI COJICPIKAHMS:

- KA4eCTBEHHBIN ¥ KOJMYSCTBECHHBIN COCTAB BEIIICCTB

- OCHOBHBIC 3aKOHBI XUMUH

- IepUoIMYecKas Ta0IMIla XUMUUYECKUX DJIEMEHTOB

- BUJIbI XUMHYECKOU CBSA3H

- DJIEKTPOJIUTHUYECKAs] JUCCOIUALINS

- OCHOBHBIC KJIACChl HEOPraHWYECKMX COeAMHEHUM ((u3nueckue M XUMHUYECKUE
CBOMCTBA KHUCJIOT U IIEJI0YEH)

- METAUIBl W HEMeTaUlbl (XMMHUYECKHE CBOMCTBa, TemIepaTypa ILJIaBJICHHS,

XapaKTEPUCTHKA, KOPPO3Us METAIUIOB, CIJIABbI, UX COCTaB U CBOMCTBA).

Pazgen 2. Opranuveckass XuMus

[Ipodunpubie 1 TPOhecCHOHATHEHO 3HAUMMBIE SJIEMEHTHI COACPKAHUS:

- KJaccu(UKaIs peakinii B OPraHnueCKOW XUMUHU

- OPUPOAHbIE  UCTOYHHMKHM  yriieBojoponoB. Ilpupommsiii  ra3:  cocras,
MPUMEHEHHE B KAUECTBE TOILIMBA

- He(Th, cocTaB U nepepadotka Hedtu. [leperonka negtu. Hedrenpoaykrol

- CIIMPTHI, aJIKOTOJIU3M, €T0 MOCIEICTBUS U IPEaYPEKICHNE

- MHOTI'OATOMHBIC CITUPTBI (BTI/IJIGHFJII/IKOJIB)
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3. COAEPXKAHUE U TEMATUYECKOE INIAHUPOBAHUE YYEBHOM JUCIHUIIJIAHBI
«XHUMHS B IPO(PECCUOHAIBHOMN AESITEIBHOCTI

Kon Kon
Oo0bem HanpasJenust
HaunmenoBanue Coaeprxanue yueOHOro MaTepuaia 1 pOpMbl 00pa30BaTeIbHOIO | 00pPa30BATEJILHOIO N
pa3/iesioB U TeM OPraHu3alNH AeATeJbHOCTH 00y4aroIuxXcs b Hacax pe3yJbTara pe3yJbTara pocruTaTeILuon
®r0OC COO ®roC CIO paborst
BBenenne Ha3Banue y4yeOHOro 3aHATHUS 2 [1P6/y 01;02 OK-1;2 IlosH
Jlexyuonnoe 3anamue 1.
BBenenue
HayuHnble MeTo/1bI TO3HAHUS BELIECTB U
XMMHYECKHUX ABJIEHUN. POip skcniepuMenTa u
TEOpUHU B XUMHUU. MoJlennpoBaHie XUMHUYECKUX
MPOLIECCOB. 3HAYEHNE XHUMUHU ITPH OCBOCHHUH
npodeccuii TEXHUIECKOTO MPOoduIs
po¢eCCHOHAITBHOTO 00pa30BaHUs
Paznea 1. OO0mas 1 HeOpraHu4ecKasi XUuMusi 24
Tema 1.1 Copep:xanue yueOHOro MaTrepuana
OcHOBHBIC MOHATHA K | 1 Jexyuonnoe 3anamue 2. 2 Jlp 5; JIp7 OK-1:2:3:8 IlosH
3aKOHbI XHMHH OcHOBHbBIE MOHATHS M 3aKOHbI XUMHUH. Mp9; Mp4
IMP6/y 01,02

OCHOBHBIE ITOHSITUS XUMHUU. Bel_I_IeCTBO.
Atom. Mosekyna. XuMA4eCKUn
aneMeHT. Amnorponus. [IpocTsie n
CII0KHBIE BelecTBa. KaueCTBEHHBIN U
KOJIMYECTBEHHBII COCTAB BEIIECTB.
XuMHYeCcKUe 3HaKU U (HOPMYIIbI.
OTHOCUTENbHEBIE AaTOMHAS 1
MoJieKyIsipHasi Mmacchl. KonnyecTBo
BCIICCTBA. OCHOBHBIE 3aKOHBI XMMUH.
CrexuomeTrpus. 3aKOH COXpPaHECHUS
MacChl BEIIECTB. 3aKOH MOCTOSIHCTBA
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HanmenoBanue
pa3esioB U TeM

Conep:xaHue yue0HOro MaTepuaja u (opMsl
OPraHM3aNuHu JesiTeJIbHOCTH 00y4arommxcst

O0peMm
B 4yacax

Kon
o0pa3oBaTeIbHOIO
pe3yJbTara
Proc Coo

Kon
o0pa3oBaTeIbHOIO
pe3yJbTara
®oIrocC Crio

HanpasJienust
BOCIIUTATENbHOM
padoThI

COCTaBa BELIECTB MOJIEKYJIIPHOI
CTPYKTYpBbI. 3aKOH ABOrajipo u
clIeACTBUA U3 Hero. PacueTHsle 3a1aun
Ha HaX0>KJIEHUE OTHOCUTEIbHON
MOJIEKYJISIPHOM Macchl, ONpeAeIeHHe
MacCOBOM J0JIM XUMUYECKUX IEMEHTOB
B CJIO’KHOM BEIIECTBE.

JlaboparopHbie 3aHATHS
(Hazearnus 0ondcHbl Oblmb KpamKumu u
ompasicams 0esmenibHOCHb)

IIpakmuueckoe 3anamue Nel
Pemenue pacyeTHbix 3a1a4 no ¢popmyJiam.

JIp8 ;JIpl2
Mpl;Mp3
ITP6/y 02;03;04

OK -3:4:8

TH

KonTtponbHble paboThl (YKkaszvieaiomes npu
HAIU4uY no pazoeny 8 pamKax mexyuel
ammecmayuu)

CamocTosiTesibHasi padoTa 00y4arOmMXCsi:.

Tema
1.211epuoanyeckuii
3aKO0H U
nepuouvecKas
cucreMa

XHMHYECKHX
3JIEMEHTOB

JI.LA. MeHnaeseeBa u
CTpOeHHe aToMa

Copep:xanne yaeOHOT0 MaTepuana

1

Jlekyuonnoe 3anamue 3
Ilepnonnuecknii 3axkoH. CTpoenune
aToma.

Otkpertue J. . MenaeneeBsiM
[Tepuonuueckoro 3akona. [lepBas
¢dopmynupoBka 3akoHa. CTpyKTypa
MepPUOANYECKON TaOIUIIbl: TEPUOIBI U
rpynnsl. Ctpoenue aroma. CTpoeHue

JIp 5; JIp7;JIpl2
Mp9;Mp4
I1P6/y 01,02

OK-1;2:3:8

IlosH
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HanmenoBanue
pa3esioB U TeM

Conep:xaHue yue0HOro MaTepuaja u (opMsl
OPraHM3aNuHu JesiTeJIbHOCTH 00y4arommxcst

O0peMm
B 4yacax

Kon
o0pa3oBaTeIbHOIO
pe3yJbTara
Proc Coo

Kon
o0pa3oBaTeIbHOIO
pe3yJbTara
®oIrocC Crio

HanpasJienust
BOCIIUTATENbHOM
padoThI

3IEKTPOHHBIX 00004YeK. COBpeMeHHast
(hopMyIHpOBKa MEPUOIUYECKOTO 3aKOHA.
HayuHnble MeTO/1bl TO3HAHUA BEIIECTB U
XMMHYECKUX ABJIEHUN. Ponp skcniepuMenTa
Y TEOpUU B XUMUHU. MoJennpoBaHue
XUMHUYECKUX MPOLIECCOB.

Jlaboparopnas pabota
(Hazearus 00ncHbl OblMb KpAmMKUMU U
ompasicams 0esmeibHOCHb)

HpaKmu‘leCKOB 3anamue

KonTtponbHble paboTsl (YKkaszvieaiomes npu
Hanu4uy no pazoeny mexyuel ammecmayuu)

CamocrosiTenpHas paboTa 00yJaronuxcs:

Tema 1.3CTpoenue
BelllecTBa

Jlexyuonnoe 3anamue 4
Buabl XuMHYeCKHX CBA3EM.

HNonnast xumudeckas cBsi3b. KaTnonsl, nx
o0Opa3oBaHMe U3 aTOMOB B pe3yJibTaTe Mpoliecca
okucnenus. Kinaccugukaiys HOHOB IO COCTaBy,
3HaKy 3apsaa. KoBajgeHTHast cBSI3b.
DNeKTpoOTpUIIATENbHOCTD. [losIpHOCTE U
HENOJIIPHOCTH CBSI3HU.

JIp8, Jip7
Mp9; Mp4

IIP6/y 01;02

OK-1;2:3:8

IlozH

IIpaxkTrueckue 3aHATUA

JlaboparopHbie 3aHATHS
(Hazearnus 0ondcHbl Oblmb Kpamkumu u
ompasicams 0esmeibHOCHb)
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O0peMm Kon Kon HanpasJienust
HanmeHnoBaHue Coaepsxanue yueOHOro MaTepuaa 1 pOpMbl 00pa30BaTeIbHOIO | 00pPa30BATEILHOIO N
pa3iesioB U TeM OpraHM3aINH IesITeJILHOCTH 00YYaI0IINXCs b Hacax pe3yiabTara pe3yjabTara pocruTaTeILuon
®roC COO ®roc C1o paborei
KontponbHbIe paboTHI (YKkazviearomes npu *
HAIU4UY no pazoeny mexywel ammecmayuu)
CamocrosiTenpHas padoTa 00yJaronuxcs: *
Tema 1.4. Copep:xxanne yaeOHOT0 MaTepuana
Bona.
PacTBOpbI. Jlabopamopnas paboma 1 2 JIp6 ; OK -;4;5;6 TH
duekrpoautuveckass | [IpurorosiieHHe pacTBopa 3alaHHOI Mp2;Mp4
Auccouuanus KOHLEHTPAIUH. I1PG/y
01;02;04,05;06
[IpakTrueckue 3aHATHS *
(Ha3zsanusi 002iCHbL OblMb KPAMKUMU U
ompanjicamv 0esimeslbHOCHb)
KonTtponbHble paboTsl (YKkaszvieaiomes npu *
HAnIu4uy no pasoeny mexyujell ammecmayuu)
CamocrosTenbHas paboTa 00y4aronuXxcs: *
Tema 1.5. Copep:xanue yueOHOro MaTepuana
Knaccupukanus 1 Jlekyuonnoe 3anamue 5 2 Jlp 5; JIp7 0K -1;2;3;8 llozH
HEOpraHu4eCKux Heoprannueckue coennHeHust Mp9; Mp4
COeIMHEeHMii B uX I1P6/y 01;02

CBOMCTB

ConeoOpa3yromiye 1 HecoJIeo0pa3yroIue
okcuabl. OCHOBHBIE, aM(pOTEpHbIE U
KHUCJIOTHBIE OKCUIBI. 3aBUCUMOCTD
XapakTepa OKCHJIa OT CTENCHH OKHUCICHUS
00pa3yrollero ero MeTauia. XuMUYECKUe
CBOKCTBA HEOPTAHUYECKUX COCTUHEHUMN.
OcHOBaHMsI KaK AJIEKTPOJIUTHL, UX
KJIacCU(UKALIUS IO Pa3THIHBIM
npuszHakaM. OCoOOEHHOCTH
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Kon Kon
Oo0bem HanpasJienust
HaunmenoBanue Coaepsxanue yueOHOro MaTepuaa 1 pOpMbl 00pa30BaTeIbHOIO | 00pPa30BATEILHOIO N
pa3/iesioB U TeM OPraHu3alNu AeATeJbHOCTH 00y4YalouxXcs b Hacax pe3yJbTara pe3yJbTara pocruTaTeILuon
®r0OC COO ®roC CIO paborst
B3aUMOJICHCTBUSL KOHLICHTPUPOBAHHOM
CEPHOU U a30THOM KHCIIOT C METAJUIAMHU.
Jlaboparopnas pabota *
[IpakTrueckue 3aHATHS *
KonTpoibHbie paboThl *
CamocrodrenbHas paboTa 00yJaronuxcs .
Tema 1.6. Copep:xanue yueOHOro MaTepuana
Xumuueckue peakyuu.
Memannvt u 1 Jlexuuonnoe 3anamue 6 2 JIp 5; JIp7 OK-1;2;3;8 IlosH
Hememanbol. Knaccupukauus XuMUYeCKUX peakuid. Mp9;Mp4
IMP6/y 01;02;04
Peakiuu coeiHeHUs, pa3IoKEHU,
3ameneHus, oomena. Karanuruueckue
peakuu. OOpaTUMbIe 1 HEOOpaTHUMBIE
peakuuu. 'oMOoreHHbIe U TeTepOTreHHbIE
peakiuu. IK30TePMUUECKUE U
SHJIOTEPMUYECKHUE peaKIuu. TermioBon
3 PEeKT XMMUIECKUX PEaKITUH.
TepMoxuMuueckue ypaBHEHHS.
. 2 JIp 6 ; OK -;4;5;6 TH
Jlabopamopuas paboma Ne2 Mp2;Mp4

AHaJIM3 CKOPOCTH XMMUYECKUX PeaKkIuii u
XHMHY€eCKOr0 PABHOBECHS.

[TP6/y 04;05;06;
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Kon Kon
Oo0bem HanpasJienust
HaunmenoBanue Coaepsxanue yueOHOro MaTepuaa 1 pOpMbl 00pa30BaTeIbHOIO | 00pPa30BATEILHOIO N
pa3/iesioB U TeM OPraHu3alNu AeATeJbHOCTH 00y4YalouxXcs b Hacax pe3yJbTara pe3yJbTara pocruTaTeILuon
®roC COO ®roc C1o paborei
Ilpakmuueckoe 3anamueNe2 2 JIp 5 JIp 7 OK -3;4;8 TH
AHau3 peakiuii HOHHOT0 0OMeHa. Mpl;Mp3
[1P6/y;03;04
Ilpakxmuueckoe 3anamueNe3 2
BbinoJiHeHHe OKHCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PeaKIUii
KontponbHbIie paboThI *
CamocrosrenbHas paboTa 00y4aronXcs:
2 | Jlekyuonnoe zansamue 7 2 JIp 5; JIp7;JIp12 0K -1;2;3;4;8 llozH
MeTtanibl. Mp9;Mp4
I1P6/y
01,02;04;06
Oco0EeHHOCTH CTPOCHHS aTOMOB U
KpucTtauioB. du3nueckue CBOMCTBA
metauioB. Knaccudukanus mMetanios mo
Pa3TUYHBIM MPU3HAKAM. XUMUYECKUE
CBOICTBA METAJIOB. DJIEKTPOXUMHUUECKUN
P HAIPSIKEHU METaJIOB.
Meramnorepmusi.
OO6mue cnocoOb! MOTYYEHUS METAJIIOB.
Jlabopamopnas paboma
Ilpakmuueckoe 3anamue
KonTtposbHbie paboThI)
CamocrosrenbHas paboTa 00y4aronXcs: I1P6/y 01;06
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HanmenoBanue
pa3esioB U TeM

Conep:xaHue yue0HOro MaTepuaja u (opMsl
OPraHM3aNuHu JesiTeJIbHOCTH 00y4arommxcst

O0peMm
B 4yacax

Kon
o0pa3oBaTeIbHOIO
pe3yJbTara
Proc Coo

Kon
o0pa3oBaTeIbHOIO
pe3yJbTara
®oIrocC Crio

HanpasJienust
BOCIIUTATENbHOM
padoThI

KonTtposnbHbie paboThl

5} Jlekuyuonnoe 3anamue 8
HemeTanbl.

Oco0eHHOCTH CTPOSHUS ATOMOB.
HemeTasmisl — mpocThie BEIIeCTBA.
3aBUCUMOCTE CBOICTB TaJIOTEHOB OT UX
TIOJIOKEHHSI B TICPHOANIECKON CHCTEME.
OKUCIUTENIBLHBIE U BOCCTAHOBUTEIBHBIE
CBOMCTBA HEMETALJIOB B 3aBUCUMOCTH OT UX
TIOJIOKEHHS B PAIY
AJIEKTPOOTPHIIATEIILHOCTH.

Jp 5; JIp 7
Mp9; Mp4
[1P6/y 01;02

OK -1:2:3::8

IlozH

Jlabopamopnas paboma

HpaKmu‘leCKOB 3anamue:

Koumponwvnasa paooma
«Heoprannueckast XuMush»

CamocrosiTenpHas padoTa 00yJaronuxcs:

Pazpmea 2.

Opranuyeckasi Xummsl.

12

Tema
2.1¥YraeBogopoabl

1 Jlexkuyuonnoe 3anamue 9
Teopusi cTpoeHNsT OPraHMYECKUX

Jp 5; JIp 7
Mp9; Mp4

OK-1:2:3: 8

IlozH
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Ko Ko
Oo0bem A A HanpasJienust
HaunmenoBanue Coaepsxanue yueOHOro MaTepuaa 1 pOpMbl 00pa30BaTeIbHOIO | 00pPa30BATEILHOIO N
B Yacax BOCIIUTATEIbHOM
pa3/esioB M TeM OPraHM3aLNH 1eSITeJIbHOCTH 00y4al0LnXCst pe3yJabTara pe3yJabTara A6OTEI
®roc CO0 ®roc Crno P
coennnenuii A.M.byTtiiepoBa. [1P6/y 01,02

Teopust cTpoeHUs OPraHUuYECKUX
COECTMHEHNN
A.M.BbytneposalIpuponHsle,
HCKYCCTBEHHbBIE U CUHTETUYECKHE
opranuyeckue BeuiectBa. CpaBHEHUE
OpPTraHWYECKUX BEIIECTB C
HEOpraHWYeCKUMH. BaneHTHOCTD.
XHUMHUYECKOE CTPOCHUE KaK MOPSAIOK
COEIMHEHUS] aTOMOB B MOJIEKYJIbI 1O
BAJICHTHOCTH. Teopusi CTpoeHUs
OPraHUYECKUX COCIUHEHUIN
A.M.bytnepoBa. OCHOBHBIE MOJIOKEHHUS
TEOPUH XUMHUUYECKOTO CTPOCHUS

JlaboparopHbie 3aHATHS

HpaKmu‘leCKOB 3anamue

KonTtposnbHbIe pabOThI

CamocrosrenbHas paboTa 00y4aroIuXcs:

Tema 2.2

Copep:xanne yaeOHOT0 MaTepuana
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Ko Ko
Oo0bem A A HanpasJienust
HaunmenoBanue Coaepsxanue yueOHOro MaTepuaa 1 pOpMbl 00pa30BaTeIbHOIO | 00pPa30BATEILHOIO N
B Yacax BOCIIMTATEIbHOI
pa3/esioB M TeM OPraHM3aLNH 1eSITeJIbHOCTH 00y4al0LnXCst pe3yJabTara pe3yJabTara A6OTEI
®roc CO0 ®roc Crno P
YriaeBoaopoasl U UX 1 Jlexyuonnoe 3anamue 10 2 JIp 5; JIp 7 OK-1;2;3; 8 IlozH
NPUPOAHBIE Yraesoaopoabl U UX Mp9; Mp4
HCTOYHUKH NPUPOIHbIE HCTOYHUKHU ITP6/y 01;02;06
I'omonorunueckuii psn, u30Mepus U
HOMEHKJIaTypa aJIkaHOB. XUMHYECKUE
CBOMCTBA YTJIEBOJIOPO/IOB.
IIpuMeHeHrEe Ha OCHOBE CBOMCTB.
JlaGopaTopHble 3aHATUS *
IIpaxkTrueckoe 3aHsATHE
KonTtposnbHbIe pabOThI *
CamocrosTenbHas paboTa 00yJaromuxcs
Tema 2.3. 1 Jekyuonnoe 3anamue 32 2 JIp 5; JIp 7 OK -1;2;3;4;8
Kuciiopoacoaep:kaiue Cnuptbl 1 peHoJIbI. Mp9;Mp4 IlosH
OpraHuvecKue IMP6/y 01;02;06
coe/IMHEeHHA

[Tonyuenue cniupToB. ['mapokcunbHas
rpynna kak ¢pyHkinuonansHas. [lonstue o
MpeAeSIbHBIX OJJHOATOMHBIX U
MHOTOaTOMHBIX CIIHPTaX. XUMHUYECKHE
CBOMCTBA. AJIKOTOJIU3M, €0 MOCIEACTBUS
JUISL OpraHU3Ma 4YeJloBeKa 1
npenynpexacHue. Pusndeckue u
XUMUYECKHE CBOMCTBA (peHOoIa
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Kon Kon
Oo0bem HanpasJienust
HanmeHnoBaHue Coaepsxanue yueOHOro MaTepuaa 1 pOpMbl 00pa30BaTeIbHOIO | 00pPa30BATEILHOIO N
B Yacax BOCIIMTATEIbHOI
pa3/esioB M TeM OPraHM3aLNH 1eSITeJIbHOCTH 00y4al0LnXCst pe3yJabTara pe3yJabTara 5
®rocC CO0 ®rocC CIo paboTH
2 | Jlekyuonnoe 3anamue 12 2 JIp 5; JIp 7;JIp12 0K -1;2;3;;8 IlosH
AJbaeruabl. H KapOOHOBbIE KHCJIOTHI Mp9; Mp4
ITP6/y 01;02;06
[onsarue 06 anpaerngax. AnbaeruaHas
rpynmna kKak ¢yHkuuoHanbpHas. [Tonarue o
KapOOHOBBIX KHcnoTax. KapOokcunbHast
rpymnmna Kak (yHKIIMOHAJIbHasl.
I'omonornueckuit psx NpeaeabHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCJIOT.
[onmyuenne kapOOHOBBIX KUCIIOT
OKHCIICHHEM allbJeruioB. Peakuus
TepUPHUKAIIHH.
3 | Jlekuuonnoe 3anamue 13 2 JIp 5; JIp 7 OK -1;2;3 IlosH
Yriesoasl. Mp9; Mp4
ITP6/y 01;02;

YrneBoapl, ux Knaccuuranus. XUMHUECKHUE
CBOICTBa W. IPUMEHEHHUE YIIJIEBOJOB Ha
OCHOBE CBOMCTB.
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Ko Ko
Oo0bem A A HanpasJienust
HaunmenoBanue Coaepsxanue yueOHOro MaTepuaa 1 pOpMbl 00pa30BaTeIbHOIO | 00pPa30BATEILHOIO N
B Yacax BOCIIMTATEIbHOI
pa3/iesioB U TeM OPraHu3alNu AeATeJbHOCTH 00y4YalouxXcs pe3yJbTara pe3yJbTara A6OTEI
®roc CO0 ®roc Crno P
Jlabopamopnan padoma. *
IIpaxkTrueckue 3aHATUA *
KonTtposnbHbIe pabOThI
CamocrosrenbHas paboTa 00y4aronuXcs:
Tema 2.4. Copep:xanne yaeOHOT0 MaTepuana
A a
JoTCoAepKalme 1 | Jekuuonnoe 3anamue 14 2 JIp 5; JIp 7 OK -1;2;3 IlosH
opraHuyveckue .
AMHUHBI. AMHHOKHCJIOTBI Mp9; Mp4
COeJUHEeHHSI.
IMP6/y 01,02;

[Tonsitue 06 amuHax. Anudaruueckue
aMUHBI, MX KJIACCUPUKAIUSI U
HOMEHKJIaTypa. AMUHOKHCIIOTBI KaK
am@oTepHble AP YHKIINOHATbHbIE
OpraHUYecKre COeTUHEHUS. XUMUYECKHE
CBOMCTBAa aMHUHOKHCIIOT: B3aUMOJICVCTBHE C
iesI04aMu, KUCIOTaMH U IPYT € APYroM
(peakiusi MOJIMKOHACHCALINH ). AMUHOKHCIIOT
Ha OCHOBE CBOWCTB.

JlabopartopHnas pabota

IIpakTrueckue 3aHATUA

CamocrosTenbHas paboTa 00yJaomuxcs
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Kon Kon
Oo0bem HanpasJienust
HanmeHnoBaHue Coaepsxanue yueOHOro MaTepuaa 1 pOpMbl 00pa30BaTeIbHOIO | 00pPa30BATEILHOIO N
B 4acax BOCIIUTATEIbHOM
pa3/esioB M TeM OPraHM3aLNH 1eSITeJIbHOCTH 00y4al0LnXCst pe3yJabTara pe3yJabTara 260TLL
®roc CO0 ®roc Crno P
Coneprkanue yueOHOro MaTepuasa
Hrorosoe 3ansitue. {uddepeHunpoBaHHbIN 2

3a4eT.
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4. YCJOBUS PEAJTU3ALIMU TPOT'PAMMBI YYEBHOM TUCIUITIINHBI

Tpe6oBaHus K MUHUMAJbLHOMY MaTepPHAJILHO-TEXHUYECKOMY 00ecrevYeHn 10
Tpe6oBaHus K MUHUMAJbLHOMY MaTepPHAJILHO-TEXHUYECKOMY 00ecrevYeHn 10
Peanuzamus mporpammbl yuyeOHOW AMCHUIUIMHBI TpeOyeT Haluyus y4eOHOTO
kabunetaNe216; maboparopuii Ne2]8
O6GopynoBanne yueOHOro KabnHera:
— T0CaJ0YHbIE MECTA M0 KOJMUYECTBY O0YUaIOMIUXCS

— pabodee MeCTO MpernoaaBaTelis

— TaOJIMIIBI 10 HEOPTAHUYECKOW XUMUH

— TaOJIUIIBI 0 OPTAHUYECKON XUMUHU

— TaOJIMIIBI 110 METAJUTYPTUU

— TaOJIUIIBI 0 XUMUYECKOW MPOMBIIIIIEHHOCTH

— CIIpaBOYHBIC TAOIUIIBI

— Ha0O0p KOJUICKIIUI

— 00BEMHBIC MOJIETTN KPUCTATUTMYECKUX PEIICTOK

— 00pa3upl METa/vIOB, HEMETAIUIMUYECKUX MaTepHalioB - Ha0Ophl aTOMOB IS
COCTaBJICHUSI MOJIEJIEH MOJIEKYII.
TexHuveckue cpeacTBa 00y4YeHUs

— DJKpaH;

— KoMIibloTep (C BbIXos10M B MIHTEpHET);
MPOEKTOD;

OO6opynoBanue 1adbopaTopuu U padoumnx MecT JJadopaTopum:

— OOopynoBanHasi xumudeckas Jjabopatopus.( creruaibHble paboune MecTa,

BBITSDKHBIC ITKa(bl, PAKOBUHBI C XOJIOAHOM U TOpsiueid BOJI0M.)
— HabOpHl XUMHUUYECKUX PEAKTHBOB

— nOpuOOpbl U MPUHAIIEKHOCTHU ISl OTBITOB
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NudopmanuonHoe odecrieyenne 00y4eHust

OCHOBHBIE HCTOYHUKH

g mpenonasarenen

OdenepanbHbii 3akoH 0T 29.11.2012 Ne 273-®3 «O06 o6pazoBanuu B Poccuiickoi
deneparuny. [Ipukaz MunucrepctBa odpazoBanus u Hayku P® ot 17.05.2012 Ne 413
«O0 yTBepxkJaeHUU (denepaTbHOr0 TOCYIapCTBEHHOIO 00pa30BaTEIbHOTO CTaHJapTa
cpeaHero (mojaHOro) oobmiero obOpazoBanus». IIpukaz MunHHcTEepcTBa 00pa3oBaHUsI U
Hayku PO ot 29.12.2014 Ne 1645 «O BHecenuun nzmeHenuil B IIpukasz MunHuctepcrBa
oOpazoBanusi 1 Hayku P®D ot 17.05.2012 Ne 413 “O06 yrBepxknenuu ¢heaepajibHOro
TOCYJapCTBEHHOTO  00pa30oBaTEIBbHOTO  CTaHIapTa cpeaHero  (MOJHOTO) — OOIIero
obpazoBanus”». Ilucemo JlemaprameHTa TOCyJapCTBEHHOW TIOMUTUKH B  cdepe
noarotoBku padounx kaapoB u IO MwunoOpnayku Poccum ot 17.03.2015 Ne 06-259
«PexomeHanmu 1o opraHu3aiiy MOJIy4eHHs] CPEIHETo 001Iero o0pa3oBaHus B Mpeeiax
OCBOCHHSI 00pa30BaTEIbHBIX MPOTPAMM CPEIHET0 MpodecCHOHaTBLHOTO 00pa3oBaHUs HA
0aze OCHOBHOrO o0OImmEero oOpa3oBaHusS C Yy4eToM TpeboBaHHil  (eaeparbHbIX
TOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB M TOJyd4aeMod MPOPEeccCuu WIH
CHEUaJIBbHOCTH cpefHero npodeccruonansHoro odpazosanusi». ['adpuensa O.C., JIsicoBa
['.I". Xumust: kHUTA 414 Ipenojasaress: yuyed.-meto. nocooue. — M., 2012. T'abpuensiu
O.C. u nap. Xumus 1as npodeccrii U CHeUHATbHOCTEH TEXHUYECKOro Mpoduis
(3NIEKTPOHHOE MPUJIOKEHHUE.

Jns ctyneHToB
1. Epoxun 10. M. Xumus (yuebnuk) - M.: MactepctBo, 2019

2. ©.T. ®enpaman Xumus (yueonuk) - M.: [Ipocsemenne, 2021.
3. TNabpuensa O. C. IlpakTukym 1o oOImIel, HEOPTaHUIECKON U OPTaHUYECKON XUMUU:
yueOHOe mocoOue AJisi CTYJIEHTOB CPETHHX MPO(ecCHOHANbHBIX YYeOHBIX 3aBeIECHUMN

/Tabpuensu O. C., OctpoymoB U. I'. — M.: Akanemusi, 2018

4. JInst CTyA€HTOB

l[OlIO.]IHI/ITeJ'IbeIe HCTOYHHKH

1. PaGouas TeTpaab Mo XUMUHU
2. Terpanp nns BemoaHenus JII3 mo xumun
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4 KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMS YYEFHOM JJUCIUATLJIMHBI

HaunMeHoBaHue 00pa3oBaTeIbHBIX
pesyastatoB ®I'OC COO
(nmpeaMeTtHbIe pe3yabTaThl —[1Py)

MeToabl OLIEeHKH

ITP6 OlchopmMupoBaHHOCTH
MpeJICTaBICHNUI O MECTE XUMUU B
COBPEMEHHOW HAYYHOM KapTUHE MUPA;
NOHUMAaHUE POJIU XUMUHU B
(dhopMHUpOBaHUU KPYro3opa u
(yHKIMOHATBLHOM TPaMOTHOCTH
YeJIoBeKa /ISl PEIICHUS MPAKTUYECKUX
3aj1ay;

YcrHblit onipoc, 6ecena, BeinosiHenue 113,
pellIeHUEe CUTYAIMOHHBIX
3a/1a4,pacIlipEeHHbIN OIIPOC,

HrpoBbie METOABI OLICHUBAHUS.

[1P6 02 Bnanenue
OCHOBOIIOJIAral0IIMMI XUMUYECKUMU
MOHATHUSIMH, TEOPUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSAMU; YBEPEHHOE
MOJb30BAaHUE XUMUUCCKOMN
TEPMUHOJIOTUEN U CUMBOJIMKOU

TectupoBanue, s3Bpuctudeckas deceza,
BBITIOJTHEHUE
JITI3, pacumpeHHbIi onpoc.

[1P6 03 BiameHME OCHOBHBIMU
METOJaMH HAYYHOTO TIO3HAHUS,
WCITOJIb3yEMBbIMHA B XUMHUH:
Ha0II0ZICHUE, ONTMCaHNe, U3MEPEHHUE,
AKCIIEPUMEHT; yMeHHEe 00pabaThiBaTh,
OOBSICHSTH Pe3yJIbTaThl MPOBEICHHBIX
OIIBITOB U JI€JIATh BLIBOJIBI, TOTOBHOCTE
U CIIOCOOHOCTH MPUMEHSITh METO/IbI
MO3HAHUS MTPH PEIICHUN TPAKTHICCKUX
3aj1a4;

YcrHbI onpoc, 6ecesia, BBIMOTHEHUE
JIII3, pelieHne XMMUYECKHUX 3aaY,
pacCUIMPEHHBIN OMPOC, TECTUPOBAHUE.

ITP6 04 chopmMupOBaHHOCTH YMEHHUS
JaBaTh KOJUYECTBEHHBIE OIIEHKU U
MIPOBOJIUTH PACUETHI IO XUMUYECKUM
dbopmynam 1 ypaBHECHHUSIM;

KoHTposbHbBIE yIIpaKHEHUS,
HabGmronenue 3Bpuctrueckas decena,
BbinosineHue JII13.

[1P6 05 BnageHue mpaBUIIaMU TEXHUKH
0€30MacHOCTH MIPH UCIIOJIb30BAHUU
XMUMHAYECKHX BEIIECTB

BbIoJTHEHME JIP.

ITP6 06 cdopmupoBaHHOCTH
COOCTBEHHOM MO3UIUH 110 OTHOIICHHUO
K XUMHYECKON HH(pOpMAaIuH,
MOJTy4aeMOU U3 pa3HbIX HCTOYHUKOB.

DKcrpecc-onpoc («IETy4uKay)
PacumpenHnsiit onpoc

WUrpoBbie METO/IbI OLIEHUBAHUS
KoHTponbpHOE ynpakHEHUE

Habnronenue

CamoolieHKa

becena (obmas aucKyccusi, 00CYKCHHE. )
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I[MTPUJIOXEHMUE 2

Cunxponusanus oopazoBaTenbHbIX pe3ynbratoB PI'OC COO u ®I'OC CIIO

HaumenoBanue OK, IIK HauMeHoOBaHUE JIMYHOCTHBIX HaumeHnoBaHue
coraacuo ®I'OC CIIO pesyabTatos (JIP) MeTtanpeametrnbix (MP)
coriracio ®IrocC COO pe3yJIbTaTOB
corsiacio ®IroC COO
OK 1. BeiOupats cioco0sl JIP 05 TonepantHoe cozHanue 1 | MP 02 YMeHune npoayKTUBHO

pelieHus 3a1a4y
npodecCuoHATBLHOM
NEeSITeNIbHOCTH,
MPUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM;

OK 4 PaboTaTh B KOJIJICKTUBE
1 KoMaH[1e, 23 (HEKTUBHO
B3aMMO/ICVICTBOBATH C
KOJIJIEraMH, PYKOBOJCTBOM,
KIIUEHTaMH;

OK 05 OcymiecTBisaTh
YCTHYIO U TUCHMEHHYIO
KOMMYHHKAIUIO Ha
TOCYIapCTBEHHOM SI3BIKE C
y4eTOM OCOOCHHOCTEH
COILIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa;

MOBE/ICHUE B TIOJIUKYJIBTYPHOM
MHUpE, TOTOBHOCTb U CLIOCOOHOCTh
BECTHU JIUAJIOT C APYTUMHU
JFOJIbMH, JOCTUTATh B HEM
B3aUMOIIOHMUMAaHUSI, HAXOUTh
00IIUe LENTU U COTPYTHUYATH JUISI
UX JIOCTHYKEHHSI, CIIOCOOHOCTh
MPOTHUBOCTOSATH HICOJIOTHH
IKCTpEMH3Ma, HALMOHAIN3MA,
KceHo(oOUH, TMCKPUMUHALIIH 110
COIMAJIbHBIM, PETUTHO3HBIM,
PacoBbIM, HATMOHATLHBIM
MpU3HAKaM U IPYTUM
HETaTUBHBIM COIIMAIBHBIM
SIBIICHUSIM;

OK 1. BriOupats criocoOb1
penieHus 3a1a4
npodecCHOHATbHON
NESTEIIbHOCTH,
NPUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM;
OK 4 PaboTaTh B KOJIJIEKTHUBE
U KoMaHze, 3P PeKTUBHO
B3aUMOJICUCTBOBATE C
KOJUJIEraMH, PYKOBOJCTBOM,
KJIMCHTaMU,

OK 05 OcymiecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
TOCYJapCTBEHHOM SI3BIKE C
y4eTOM 0COOEHHOCTEH
COLMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa;

JIP 06 HaBbiku coTpyaHuYeCcTBa
CO CBEpCTHHKAMH, JETbMHU
MJIQ/IIETO BO3PACTa, B3POCIBIMU
B 00pa30BaTEIbHOM,
0OIIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEA0BATENIBCKOM, IPOEKTHOU U
JPYTUX BUAX NEATEIbHOCTH;

00IIaThCsl ¥ B3aUMO,ICHCTBOBATH
B IIPOLIECCE COBMECTHOM
JESITCIIbHOCTH, YIUTHIBATh
MO3UIUH JIPYTHX YYACTHUKOB
JesTeNIbHOCTH, () (HEKTUBHO
paspemars KOH(INKTHL,

MP 05 YmMmenue ucnosib30BaTh
cpencTBa HHGOPMAIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA
(manee - UKT) B pemenun
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX H
OpTraHHU3aI[MOHHBIX 33124 C
coluroieHreM TpeOoBaHu
PrOHOMHUKH, TEXHUKH
0e30IacHOCTH, TUTUCHEI,
pecypcocOepexeHust, IPaBOBBIX U
THYECKHUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacHOCTH;
MP 08 Bnanenue si36IKOBBIMU
CPEJICTBAMH - YMEHHE SICHO,
JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO
TOYKY 3pEHUSI, HCIIOIh30BATh
aJICKBaTHBIC SI3BIKOBBIC CPE/ICTBA.

OK 3 IInanupoBars u
peann30BBIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE.;

OK 05 OcymiecTBisTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAITHIO Ha

JIP 07 HpaBcTBEeHHOE CO3HAHUE U
MOBEJICHUE HAa OCHOBE YCBOCHHS
0011IeUeI0BEUECKUX LIEHHOCTEI;

MP 05YMeHne ucnoib30BaTh
cpeacTBa HHPOPMAITUOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA
(manee - UKT) B pemenuun
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX H
OpTraHM3aIMOHHBIX 33724 C
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HaumenoBanue OK, IIK
coraacuo ®I'OC CIIO

HaunMeHoBaHHE JTMYHOCTHBIX
pesyabtatos (JIP)
coraacuo ®Ioc COO

HaumMeHnoBaHue
MeTtanpeametHnix (MP)
pe3yJabTaToB
corsiacio ®IrocC CO0O

TOCYIIapPCTBEHHOM SI3BIKE C
y4eTOM 0COOEHHOCTEH
COIMAIBHOTO ¥ KYJIbTYPHOTO
KOHTEKCTA;

coboieHneM TpeboBaHUH
3pFOHOMI/IKI/I, TCXHUKHU
0€3011acHOCTH, TUTHEHBI,
pecypcocOepereHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM
UH(POPMALIMOHHOM 0€30MacHOCTH;
MP 07 YMeHue caMOoCTOSITEIIbHO
OlLICHUBATHh U HpI/IHI/IMaTB
pelieHus1, OonpeesIoNne
CTpPATErHio TOBEICHUS, C YIETOM
TPaKIaHCKUX U HPABCTBEHHBIX
LICHHOCTEIA.

OK 1. BriOupats criocoOb1
penieHus 3a1a4
npodecCHOHATbHON
ACATCIIbHOCTH,
MPUMEHUTEIHHO K
Pa3INIHBIM KOHTCKCTaM,
OK 2 OcymiecTBisITh IOUCK,
aHaJInu3 U UHTEPIIPETALIUIO
nHpopmaruu, HeoO0X0MMOMN
JJIs1 BBIIIOJIHCHUA 3a4a4
npodeCCHOHATbHON
ACATCIIBHOCTH.

OK 3 [1nanupoBars u
pean30BBIBATH COOCTBEHHOE
po¢eCCHOHAIBHOE 1
JTUYHOCTHOE Pa3BUTHE.;

OK 9 Mcnons3oBarh
UH(POPMAaLMOHHbIE
TEXHOJIOTHH B
npohecCHoHATBLHOM
NEeSITEIIbBHOCTH

JIP 08 ["'oTOBHOCTH 1
CIIOCOOHOCTH K 00pa30BaHuUIO, B
TOM YHCJIe CaMOOOPa30BaHUIO, HA
MIPOTSKEHUM BCEH XKU3HU;
CO3HaTeNbHOE OTHOILIEHHE K
HETpepbIBHOMY 00pa30BaHUIO KaK
YCJIOBUIO YCIIEITHOM
npodeccroHaNbHOMN 1
OOIIECTBEHHOM 1€ATEIbHOCTH;

MP 01 YmMmeHne caMOCTOSITEIIHFHO
OTIPEACIISATh LU JeSTEILHOCTH U
COCTAaBJIATH IJIaHLI IEATEIHLHOCTH;
CaMOCTOSITENILHO OCYIIECTBIISITh,
KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JIEATEIHHOCTH;
MP 04 I'oToBHOCTE U
CIIOCOOHOCTH K CAMOCTOSTEIIBHOM
nH(pOpMaIMOHHO-
II03HABATEIIbHOM JIE€ATEILHOCTH,
BJIJICHUE HABBIKAMM TTOJTyYEHUS
HE00X0AuMO HHPOPMALIUU U3
CJIOBape pa3HBIX THUIIOB, YMEHUE
OpPUEHTUPOBATHCS B PA3IUIHBIX
HMCTOYHHMKAX HH(POPMAIIHH,
KPUTHYECKH OI[CHUBATH U
WHTEPIPETHPOBATh HH(POPMAITHIO,
MOJTy4aeMyI0 U3 Pa3InIHBIX
HCTOYHUKOB;

MP 09 Bnanenue HaBbIKAMU
MO3HABATEIIbHOU PeICKCUN KaK
OCO3HAHUS COBEPIIACMBIX
JNEUCTBUI U MBICIIUTEIILHBIX
MIPOIIECCOB, UX PE3YJIHTATOB U
OCHOBAaHMH, TPAHUI] CBOETO
3HAHUA U HE3HAHHUS, HOBBIX
MO3HABATENIbHBIX 3371a4 U CPEICTB
UX JOCTHKCHUS.

OK 1. BriOupats criocoOb1
peleHus 3a1au
npodecCHOHATbHON
NEeSTEIIbHOCTH,
MPUMEHUTEIHHO K
Pa3TUYHBIM KOHTEKCTaM;
OK 9 Mcnons3oBarth
UH(POPMAaLMOHHbIE
TEXHOJIOTHH B

JIP 12 Oco3HaHHBI BBIOOD
Oymyuieit npodeccun u
BO3MOXHOCTEW peann3aluu
COOCTBEHHBIX )KM3HEHHBIX
TUTAHOB; OTHOIIICHUE K
npodeccroHabHOM
JeSTeTbHOCTH KaK BO3MOKHOCTH
y4acTHsl B peUICHUH JTNIHBIX,
OOIIECTBEHHBIX,

MP 01 YmMmeHne caMOCTOSITEIIHFHO
ONpENIENATh UEIU ACSITEIIbHOCTU U
COCTAaBJIATH IJIAHLI IEATEIHLHOCTH;
CaMOCTOSITEJIbHO OCYILIECTBIIATD,
KOHTPOJIUPOBATH U
KOPPEKTUPOBATh ACSITEIbHOCTD;
MP 03 Bragenne HaBbIKaMu
MO3HABATEIBHOH, Y4eOHO-
MCCIIEIOBATENILCKON U MPOEKTHON
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HaumenoBanue OK, IIK
coraacuo ®I'OC CIIO

HaunMeHoBaHHE JTMYHOCTHBIX
pesyabtatos (JIP)
coraacuo ®Ioc COO

HaumMeHnoBaHue
MeTtanpeametHnix (MP)
pe3yJabTaToB
corsiacio ®IrocC CO0O

npodeCcCHOHATBHON
ACATCIIBHOCTU

rOCY/IapCTBCHHBIX,
O0IIEeHAIIMOHANIBHBIX TTPOOJIEM;

JIeATEIbHOCTH, HAaBBIKAMU
paspernieHus mpooeM;
CIIOCOOHOCTH Y TOTOBHOCTh K
CaMOCTOSITEIbHOMY TTOUCKY
METOJIOB PEIICHUS TPAKTUUECKHUX
3a/1a4, MPUMEHEHHIO Pa3TUIHBIX
METOJ0B MO3HAHUS;

MP 04 ['oTOBHOCTE U
CIIOCOOHOCTB K CAaMOCTOSTEILHOMN
UH(POPMALIMOHHO-
MMO3HABATEILHON JIEITCIBHOCTH,
BJIQ/ICHYE HABBIKAMU TOTYICHHUS
HEe0OX0oauMOU HH(POPMAITNH U3
CJIOBapeil pa3HbIX TUIIOB, YMCHHE
OPHUEHTHPOBATHCS B PA3IMUHBIX
UCTOYHHKAX UH(OpMAIHH,
KPUTHYECKH OIEHUBATh U
HUHTEPIPETHPOBATH HHPOPMAIIHIO,
MOJTY4aeMyI0 U3 Pa3InIHBIX
HUCTOYHUKOB;

MP 09 Brnagenue HaBbIKaMu
MO3HABATENIBHON pedIeKCUu Kak
OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUI U MBICIIUTCIILHBIX
MIPOIIECCOB, UX PE3YJIbTATOB U
OCHOBAaHMU, TPAHUL] CBOETO
3HAHUSA ¥ HE3HAHMS, HOBBIX
MO3HABATENIBHBIX 33]1a4 U CPEJICTB
HX JTOCTHIKEHMS.

OK 9 Mcnonbs3oBathb
nH(pOpMaIMOHHBIE
TEXHOJIOTHH B
npodeCCHOHATBHON
JESITEIIbHOCTH

JIP 13 CdopmupoBaHHOCTH
9KOJIOTMYECKOT O MBILUICHHUS,
IIOHUMAaHHUS BIUSHUS COLUAIbHO-
SKOHOMHYECKHUX MPOLIECCOB HA
COCTOSIHUE IIPUPOJIHON U
COIMAJIBHOU CPEJIbI;
pUOOpETEHUE OMBITA SKOJIOTO-
HAIIPABJICHHOM JIEATEIBHOCTH;

MP 05 YMeHue ucroiib30BaTh
cpeacTBa HHPOPMAITUOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA
(manee - UKT) B pemenun
KOIHUTHBHBIX,
KOMMYHHKATHBHBIX H
OpTraHU3aIMOHHBIX 33724 C
cobroieHneM TpeboBaHUH
HPrOHOMUKHU, TEXHUKH
0€3011aCHOCTH, TUTHEHBI,
pecypcocOepekeHusl, MPaBOBBIX U
3TUYECKUX HOPM, HOPM
UH(POPMALIMOHHOM 0€30MacHOCTH;
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IMPHUJIOKEHUE 3

IIpeemcTBeHHOCTH 00pa3oBaTeJbHBIX pe3yabTaToB @I'OC COO (mpeaMeTHbIX)
¢ oopaszoBarenbHbIMU pe3yiabTaTamu PI'OC CITIO
(mpodeccroHanbHO-OPUEHTHPOBAHHAS B3aUMOCBSI3b 00111€00pa30BaTeNIbHOM

JUCIUIUIMHBI ¢ Ipodeccuelt/cCneralbHOCTbIO)

HaumenoBanmue HaumenoBanmue HaumenoBanmue HaumenoBanmue
o0menpodgeccHOHANbHBI | MPO(ecCHOHAIBLHBI npeaAMeTHbIX pa3aesioB/TeM H
X JMCHHIUIMH € x moayJaeit (MJK) ¢ pe3yabTratoB ®PI'OC paboueii mporpamme
o0pa3oBaTe/IbHbIMHU o0pa3oBaTe/IbHbIM COO, umermux no Y/
pe3yJbTaTaMu, U pe3yJibTaTaMu, B3auMOCBs3b ¢ OP
HMeEIOIMMHUB3aMOCBA3EL HMEIOINMHU dIrocC C1io
¢ npeameTHbIMu OP B3aMMOCBS3b €
npeamerasivu OP
OI1.02 PG 01 Paznen 1. O0mas u
MarepuanoBeaeHue CcOPMHPOBAHHOCT HeOpraHu4veckas
MIPEJCTABICHUN O MECTE XumMust.
YMmeTs:

- pacro3HaBaTh U
KJIaccu(puIpoBaTh
KOHCTPYKIIMOHHBIE U
CBIPbEBbIE MAaTEPUAIIBI 10
BHEITHEMY BHUJY,
IPOUCXOKACHUIO,
CBOMCTBAM;,

3HaTh:

- 3AaKOHOMEPHOCTH
MIPOIIECCOB
KPUCTAILTU3AIUH U
CTPYKTYpPOOOpa30BaHUS
METaJJIOB U CILJIAaBOB,
OCHOBBI UX
TEpMOOOPaOOTKH,
CITOCOOBI 3aITUTHI
METAIIJIOB OT KOPPO3HH;
- CTPOCHHE U CBOWCTBA
METaJUIOB U METObI X
HCCJICIOBAHUS,

-KJ1accu (UKo
MaTepUajIOB, METAJIOB
CILJIAaBOB, MX 00J1aCTH
MPUMCHCHHUS

XHUMHHU B COBPEMEHHOU
Hay4YHOU KapTUHE MUPA;
NOHWMaHHE POJIA XUMUHU
B ()OPMHPOBAHUU
Kpyrosopa u
byHKIMOHATBHOM
TPaMOTHOCTH YEJIOBEKA
JUISL PELICHUs
NPaKTUYCCKHX 3a/1aY;

[1P6 03 Branenwue
OCHOBHBIMH METOIaMH
HAyYHOTO MMO3HAHUS,
UCIIOJIb3YEMBIMHU B
XAMUH: HaOIIOAEHHE,
OTHMCAaHUE, U3MEPEHHE,
9KCIIEPUMEHT; YMCHHE
0o0pabarbIBaTh,
OOBSACHATH PE3yIbTATHI
MPOBEJICHHBIX OIBITOB U
JICJTaTh BBIBO/IBI,
TOTOBHOCTB U
CIIOCOOHOCTH PUMEHSTH
METO/IbI IO3HAHUS TIPH
pCIICHUN TTPAKTHYCCKHUX
3a/1ay;

[1P6 06
c(hOpMUPOBAHHOCTH
COOCTBEHHOMN MO3UILIUU
M0 OTHOIIEHHIO K
XUMHYECKOU
uHpopManuy,
MOJIy4aeMOU U3 Pa3HbIX
HUCTOYHUKOB.

Tewma 1.3Ctpoenue
BEIIIECTBA.

- Jlexyuonmnoe 3ausmue
Buowi xumuueckoii
C6s131.

Tema 1.5.
Knaccudukanus
HEOPTaHHYECKUX
COCIUHCHUIN B UX
CBOICTB.

-Jlexyuonnoe 3ansmue
Heopeanuueckue
COeOUHEHUSL.

Tema 1.6.
XHUMUYECKUE PEAKIINH.
Meranibl 1 HEMETAILIBL.

- Jlexyuonnoe 3ansimue
Knaccudukanus
XUMHYECKHUX PEAKIUH.

-Jlexyuonnoe 3ansmue
Meramibl.
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