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1. IOSACHUTEJIbHASI 3ATIMCKA

[TporpamMmma y4eOHOW IUCHUIUIMHBI «XHUMHS B TPOPECCHOHATBHOU JESATEIBHOCTID)
pa3paboTaHa Ha OCHOBE:

— ¢deaepanbHOr0 TrOCyAapCTBEHHOrO OOpa30BAaTENBHOIO CTaHAapTa CpeaHero oOIIero
obpazoBanus (naiee — PI'OC COO);

— TpUMEpPHOH OCHOBHOM 0O0Opa30BaTENbHOW NPOTPaMMbI CpeaHero oOmero oO0pa3oBaHUS
(manee — [TOOIT COO);

— ¢deaepanbHOTrO roCyAapCTBEHHOTO 00pa30BaTebHOTO CTaHjaapTa CpeIHero
npodeccuonansHoro odpaszoBanus (nanee — GI'OC CIIO) 15.01.32 Onepatop CTaHKOB C
MIPOrPaMMHBIM YIIPABICHUEM.

— TpUMEpPHOM pabouel mporpamMmbl 00IIe00pa30BaTEILHON YUSOHOW MTUCIUTIIIUHBI « X UMHS
0 TEXHUYECKOMY MPpoQrTio(11s podeccnoHATBHBIX 00pa30BaTEIbHBIX OPTAHU3AIIHN);

— yuebHoro turama mo mpodeccur 15.01.32 Omeparop CTaHKOB ¢ TPOrpPaMMHBIM
yIpaBICHUEM.

— paboueit mnporpammbl BocnuTanus 1o mnpodeccun 15.01.32 Omneparop CTaHKOB C
MIPOrPaMMHBIM YIIPABICHUEM.

[TporpamMmma y4eOHOW IUCHUIUIMHBI «XHUMHS B TPOPECCHOHATBHOU JEATSIBHOCTID
pa3paboTana B cooTBeTcTBUU ¢ KoHuenmueil npenogaBanus o0meodpazoBaTeNbHbIX AUCIUILINH C
Y4eTOM TpOPEeCcCCHOHATHHON HANPABICHHOCTH MPOTpaMM  CpeJHEero  MpoeCCHOHAIBLHOTO
oOpa3oBaHMs, pealu3yeMblXx Ha ©0a3e OCHOBHOTO oOmero oOpa3oBaHUs, YTBEPKACHHOMN
pacniopspkenreM MununcrepcTsa nipocBenienus: Poccutickoit @eneparuu ot 30.04.2021 Ne P-98, na
OCHOBaHMU mHcbMa JlemapTamMeHTa TOCYJapCTBEHHOW TONUTHUKA B  cdepe CpeaHero
npoeCCHOHATBFHOTO 00pa30BaHus U MPOPECCHOHATHHOr0 00yueHHsi MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit deneparum ot 30.08.2021 Ne 05-1136 «O HanpaBlieHMH METOJUK ITPENOAaBaHUN.

Conepxanue pabodei mporpaMMbl IO YIeOHOUW TUCITUTUINHE « XUMHSI B IPOPECCHOHATBHON
JesTeIbHOCTHY» pa3paboTaHO Ha OCHOBE:

— cHUHXpOHHu3auuu obpazoBareibHbIX pe3yiabTaroB PI'OC COO (MIMYHOCTHBIX, NPEAMETHBIX,
metanpeameTHsix) 1 @I'OC CIIO (OK, IIK) ¢ ywyerom mnpoduinbHON HampaBiIeHHOCTH
npodeccuu;,

— MHTErpalyy ¥ IPeeMCTBEHHOCTH COJEPXKAHUS MO MpeaMeTy «XUMHUs B PodhecCHOoHaATbHOM
JEeSTeIbHOCTH» U COJIep’KaHusl YUeOHbIX AUCHMILUINH, TpodeccuoHanbHbIx Moayieit ®I'OC
CIIO.

1.1 Mecto y4e0HOIi AMCUMIIIMHBI B CTPYKTYpPe OCHOBHON 00pa30BaTe/IbHOW NMPOrpaMMBbl:

— VYuebHas aucUUIUIMHA «XUMHUS B TMpo(ecCHOHANbHON AESITENbHOCTH» H3ydaeTcss B
o0mieo0pa3oBaTeIbHOM LMKJIE OCHOBHOM 00pa3oBaTelbHOW MPOrpaMMbl  CPEAHETO
npodeccuonansHoro oopazosanus (naisee — OOIT CIIO) mo 15.01.32 OmepaTop cTaHKOB C
MPOTPAaMMHBIM yTIPABICHUEM.

Ha 0a3e OCHOBHOT0 00111ero 00pa3oBaHus C MOJYyYEHHEM CPEAHEro 00IIero o0pa3oBaHMs.

— Ha uzyuenne aucrumiuHbsl «XuMHUs B IpodecCHOHaIbHON aesTenbHocTH» 1o 15.01.32
OmnepaTop CTaHKOB C IIPOTPAMMHBIM YITPABIICHHEM.

— otBoauTcs 116 4acoB B COOTBETCTBHH C y4e€OHBIM IUTaHOM T0 Tpodeccuu Oneparop
CTaHKOB C MMPOTPAMMHBIM YIIPABJICHUEM.

B mporpamme TeopeTHUeCcKHe CBEICHHS JOTIOJHSIOTCS JIA0OPATOPHBIMU U TPAKTUIECKUMHU
3aHSATUSIMH B COOTBETCTBUU C YUEOHBIM IJIAHOM IO MPO(ECCHH.



[Iporpamma conepKUT TEMATUYECKUM TJIaH, OTPAKAIOIINNA KOJIMYECTBO YacOB, BBIICIIEMOE
Ha U3y4YeHHE pa3JesioB M TeM B PaMKax y4yeOHOW NUCIHMIUIMHBI «XHUMHUS B MPO(decCHOHATBLHOU
NEeSTETLHOCTI.

KoHTponp kayecTBa OCBOCHHUS Y4E€OHOH TUCHMIUIMHBI «XHUMHUS B TpOQecCHOHATBHON
NEATEIbHOCTU» NIPOBOJUTCA B IIPOLECCE TEKYIIETO KOHTPOJIA U IIPOMEKYTOUYHOM aTTECTALUU.

Texymuid KOHTPOJIb MPOBOJUTCS B Mpejierax yueOHOro BpeMeHH, OTBEICHHOTO Ha MPEAMET,
KaKk TpaJWIMOHHBIMH, TaK W WHHOBAIIMOHHBIMH METOJAaMH, BKJIOUYas KOMIIBIOTEPHOE
TecTUpOBaHuE. Pe3ynbTaThl KOHTPOJIS YUYUTHIBAIOTCS MPHU MOABEACHUU UTOTOB 10 MPEIMETY.

[TpomexyTouHas arrecrauus npoBoautcs B ¢opme nuddepeHIupoBaHHOTO 3adera I0
WTOTaM M3y4EHHS MpeIMeTa.

1.2 lHenu u 32724 y4eOHOMH TUCHUTIIAHBI

Peanuzamusi mnporpammbl  y4eOHOM — OUCHUIUIMHBI «XUMHS B HpodecCHOHATbHOU
nestensHocT» B cTpykType OOII CIIO HanpaBneHa Ha JOCTUKEHHE LIEJH T10:

— ocBoeHuio  oOpazoBarenbHbIX  pesyiabratoB  ®I'OC  COO: mmuHoctHBIe — (JIP),
MmeTtanpenmeTaeie (MP), npeamerHbie 6a30BOro ypoBH:,

— TMOATOTOBKE OOYYarOMIMXCS K OCBOCHHIO OOIIMX M TPOPECCHOHATBHBIX KOMIICTCHIIUIA
(manee — OK, IIK) B cootrBerctBun ¢ ®I'OC CIIO mo 15.01.32 Omneparop CTaHKOB C
MPOrPaAaMMHBIM yIIPaBJICHUEM.

B coorserctBun ¢ IIOOII COO conepkaHne mporpaMmbl HalpaBlI€HO Ha JOCTH)KEHHE
CIICAYIOIINX 3a/1a4:

— ¢opmHupoBaHUE y 00yUarOIUXCSd YMEHHs OLIEHUBATh 3HAYMMOCTh XUMHUYECKOTO 3HAHUS IS
Ka)KJJOTO YEJIOBEKA;

— (¢opMHUpoBaHHE Yy OOYYAIOLIMXCS LIEIOCTHOIO IMPEJICTABICHUS O MUPE M POJIM XUMHUH B
CO3JIaHMM COBPEMEHHOW €eCTeCTBEHHO-HAYYHOM KapTHHBI MHUpA; YMEHHsS OOBSICHSTH
OOBEKTBI U TPOLECCHl OKpY’XKaloIleld JeHCTBUTEIbHOCTH: NPUPOAHOM, COLUAIBHOM,
KyJIbTYPHOH, TEXHUYECKOW CPEJIbl, — UCIOJIB3Ys AJI1 ’TOTO XMMUYECKHE 3HAHNUS;

—  pa3BUTHE Yy OOy4YarOUIMXCSl YMEHUH pa3nuyarh (akThl U OLEHKH, CPAaBHUBATh OLIEHOYHBIE
BBIBOJIbI, BUJETh HUX CBS3b C KPUTEPUSMU OLEHOK M CBSA3b KPUTEPHUEB C ONPEIEICHHOMN
cucTeMoi IIeHHOCTeH!, PopMyInpoBaTh U 00OCHOBBIBATh COOCTBEHHYIO MO3UIIUIO;

— npuoOpereHre OOYy4YaAIOIIMMHUCSA OIBITa Pa3HOOOPA3HOM JEATEIBbHOCTH, TO3HAHUS H
CaMOIIO3HAHUs; KJIIOYEBBIX HABBIKOB, UMEIOUINX YHUBEPCAIbHOE 3HAYEHHUE VIS Pa3IMYHbIX
BUJIOB JICSITEIbHOCTH (HABBIKOB PELICHUs TPOOJIeM, IPUHATHUS PEIICHUH, IOUCKa, aHAIN3a U
00paboTku  MH(pOpMAIMK, KOMMYHUKATHBHBIX  HAaBBIKOB, HABBIKOB  HM3MEpEHMIA,
COTPYAHUYECTBA, 0€30MaCHOT0 OOPAIIEHHS C BEIIECTBAMU B TIOBCEHEBHOM KHU3HH).

B mpomecce ocBoeHuss y4eOHOH JUCHMIUIMHBI «XHUMHS B  HpOoQecCHOHaTbHON
JESATEIbHOCTH» Yy OOy4YarolIMXCsl LIEJICHAIIPAaBICHHO (OPMUPYIOTCS YHUBEpPCAJIbHbIE Y4yeOHBIE
neiictBust (manee — VYY), Bkimodas QopmupoBaHME KOMIIETEHIMH B 00jacTH y4eOHo-
UCCIIEIOBATEIbCKOM M IPOEKTHOW JEATENBHOCTH, KOTOpbIE B CBOK OuYepelb 00ECHEedMBaOT
MIPEEeMCTBEHHOCTh popmupoBanus oouux komnerenuuid @I'OC CII0.
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®opmupoBanne YVYJ]l OpHUEHTHPOBAHO Ha TNPO(ECCHOHATHLHOE CaMOOTpEeICHUE
oOyyaromuxcs, pa3BUTHE 0a30BBIX  YIPABICHYECKUX yMEHUH 1O IUIAHUPOBAHUIO U
MPOSKTUPOBAHHUIO CBOETO MPO(HECCHOHATLHOTO Oy IyIIero.

1.3 O6mas xapakTepucTUKA Y4eOHOH THCUMILINHBI
Texauueckuit npoduinb mpopheccuoHaTbHOT0 00pa30BaHMS.

Bsenenue

XUMHUST — 3TO HayKa O BEIIECTBaX, MX COCTABE M CTPOCHHH, CBOWCTBAX M MPEBPAICHHUSIX,
3HAYCHUU XUMHUYCCKUX BEIIECTB, MATCPUAIOB M TIPOIECCOB B TMPAKTUYECKOH JEATEITHLHOCTH
gyenoBeka. Conepikanue o01eoopa3oBaTebHON Y4eOHON MUCIUIUIMHBI HANIPABICHO HA YCBOCHHE
O6y‘~IaIOH_II/IMI/IC$I OCHOBHBIX HOHﬂTHﬁ, 3aKOHOB U TeOpI/IfI XUMHH; OBJIAJCHUC YMCHHUAMU Ha6JHOI[aTB
XUMHYCCKUC ABJICHHA, IMTPOBOAWUTH XUMHAYECKUHU OKCIICPUMCHT, IPOU3BOJUTL PACUCTBI HA OCHOBC
XUMHUYECKUX (POPMYJI BELIECTB U YPABHEHUI XMMHUECKUX peakluid. B mpouecce u3yueHus XuMuu y
00y4aroIuXcs Pa3BHBAIOTCS IMO3HABATEILHBIC WHTEPEChl M HMHTEIUIEKTYaJbHBIE CIHOCOOHOCTH,
NOTPeOHOCTH B  CAMOCTOSITEILHOM TPHOOPETCHUsT 3HAHWW 10 XHMHU B COOTBETCTBUHM C
BO3HUKAIOIIMMHU XH3HCHHBIMU IMPOOJIEMaMH, BOCIIMTHIBACTCS OCPEKHOE OTHOIICHHUS K MPHUPOJIE,
MOHMMAaHKE 3J0pPOBOr0 00pa3a XH3HH, HEOOXOAMMOCTH MPEIYNPESKIACHUS SBICHHUA, HAHOCAIIMX
Bpell 3I0pOBBI0 M OKpyXkarmomeil cpene. OHHM OCBaMBAarOT MPHEMBI T'PAaMOTHOTO, 0€30IacHOTro
HCIIOJIb30BAHHUA XUMHUYCCKHUX BCHICCTB U MAaTCpHUaJIOB, IPUMCHACMBIX B 6I)ITy, Ha IIpOU3BOJCTBC. B
mponecce HU3Yy4YCHUA XUMHUHN TCOPCTUYCCKHUC CBCIACHUA JOIIOJIHAOTCA ACMOHCTpalusaIMU,
J'Ia60paTOpHBIMI/I OIbITAMU W MPAKTUYCCKUMHU 3aHATUAMU. 3HAYNTEILHOE MECTO OTBOJUTCS
XUMHUYECKOMY dKcrnepuMeHTy. OH OTKpbIBa€T BO3MOXKHOCTh (HOPMHUPOBATH Yy O0OyYarOIIUXCS
CHelHalbHbIe MPEAMETHbIE YMEHHS: padOTaTh C BEIIECTBAMH, BBINOIHSITH MPOCTHIE XUMUYECKHE
OTBITHI, YYUTh O€30MaCHOMY U DJKOJOTHYECKHM TpPaMOTHOMY OOpallleHHI0 C BEeLIECTBaMH,
MaTepuagaMH U MpolieccaMu B OBITY U Ha MPOU3BOJICTBE.

1 O0mas u HeopraHu4ecKasi XUMHUs
1.1. OcHOBHBbIE NOHATHA M 3aKOHbI XUMHH
OcHoBHbIe noHsTHS XuMuH. BerectBo. AToM. Mosnekyia. XUMHUYECKUN SJIEMEHT.

AJ'IJ'IOTpOl'II/IH. HpOCTHe " CJIOKHBIC BCIIICCTBA. KadecTBeHHEBIN 1 KOJTUYECTBEHHBIN COCTaBBCIICCTB.
XHUMHUYECKHE 3HAKHU U q)OpMy.TIBI. OrtHOCUTENbHBIC aTOMHAS U MOJICKYJISIpHAA MacCChI.

KonnuecTBo BemecTna.

OcHoBHbIE 3aKOHBI XUMHH. CTEXHOMETpHs. 3aKOH COXPAaHEHHS MACChI BEILIECTB. 3aKOH
ITIOCTOSTHCTBA COCTABA BEUIECTB MOJIEKYJIIPHON CTPYKTYpPBL. 3aKOH ABOTaJipo U CIEACTBUS U3
PacyeTHble 3a1a4n HA HAXOKJICHUE OTHOCUTENBHON MOJIEKYJIAPHOU MAcCChl, ONPEACICHUE

MacCOBOM J0JIH XMMHYECKHX 3JIE€MEHTOB B CIIOKHOM BEIIECTBE.



JdemoHcTpanuu
Mogen aTOMOB XUMHYECKUX DJIEMEHTOB.

MO,Z[CJ'II/I MOJICKYJ IIPOCTBIX U CIIOXXKHBIX BEIICCTB KOJ'IJ'IGKHI/ISI IMPOCTBIX U CJIOKHBIX BCHICCTB.
HeKOTOpHe BCHICCTBA KOJIMYCCTBOM 1 MoJIB.

Monens MOJISIpHOTO 00BheMa ra3oB. AJutoTponus dhocdopa, KUCIOpoaa, 0JI0Ba.
IpoduiabHbie H MPodeccHOHATBLHO 3HAYMMBbIE YJIeMEHTHI COIePIKAHMS.

AmnorponHbie Moaudukanuu yriaeposaa (anmas, rpadur), kuciaopoaa (KHCIopo1, 030H), OJIOBO,
oeioe 0110B0). [ToHATHE 0 XUMHYECKOM TEXHOJIOIMH, OMOTEXHOJOTHH W HAHOTEXHOJIOTHH.

1.2. Ilepuoanyecknii 3axkoH u [lepuoanueckasi cucrema xummnuecknx 3jementon /1. U.
MeHpejieeBa 4 CTpOEeHHE aTOMA.

[Tepuonuueckuii 3akon .. MenaeneeBa. Otkpsoitue JI.1M.MenaeneeBbiMm
[Teproamdaeckoro 3akoHa. [lepuonnyeckuii 3akoH B popmynupoBke J[. 1. Menaeneena.

[lepuonuueckass Ta0JMIa XWUMHYECKHX DJJIEMEHTOB — Trpaduieckoe OTOOpaKCHHE
MEePUOINIECKOT0 3akoHa. CTPYKTypa NMEepHOAMYECKON TaOIHIIBI: MEepuo bl (Mayble W OoJybIINe),
rpynisl (rnaBHast 1 modoyHast). Ctpoenne atoma u [lepuoanyeckwnii 3akon J[.11.Menneneea. Atom
— CcIIo)KHas yactuua. Sapo (MpOTOHBI WM HEUTPOHBI) M 3JIEKTPOHHAs o0osiouka. M3oTomsl.
CtpoeHue 3IeKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB MaJbIX MepuoJoB. OCOOEHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB OOJBIIMX TMEPHOJOB (MEPEXOIHBIX 3JIEMEHTOB).
[Tonsatue 06 opOuTansax. s-, p- u d-opoburtanu. DNeKTPOHHBIE KOHPUTYpallud aTOMOB XMMHYECKHX
sanemeHToB. CoBpemenHas (opmynupoBka [lepuoguyeckoro 3akoHa. 3HaueHue [lepuoanueckoro
3akoHa ¥ lleproanyeckoit cucteMel xuMuueckux anemeHToB J[.M1.MeneneeBa uist pa3BUTUS HAYKH
Y TIOHUMAaHUsI XHMUYECKOW KapTHHBI MUPA.

JleMOHCTpaLHM.

Paznuuneie dpopmsl [leproauueckoii cucreMsl xuMudeckux sinementos .M. Menneneesa.
JluHamuueckue Tabauisl Juist MmoaenupoBanus [lepuonnyeckoil cucteMsl. DNeKTpU3alMs Tell U UX
B3aMMOJICHCTBHE.

IIpopuibHbie U MPOPEeCCHOHATBHO 3HAYMMBbIE 3JIEMEHThI COAEPKaHUS.

PannoakTtuBHOCTh. Mcmoab3oBaHuE PaaAOaKTUBHBIX H30TOIIOB B TCXHUYCCKUX UTCIIAX.
PenTtrenoBckoe HU3JTYYCHUC U €ro HCIIOJIb30BAHHUC B TCXHUKC WU MCIUIHHC. MOI[CJ'II/IpOBaHI/Ie Kak
MCTOJ MPOTrHO3UPOBAHUSA CUTYallUN HA ITPOU3BOACTBE

1.3. Ctpoenne BemecTBa

WNonnas xumudeckas cBs3b. KaTnoHsl, mX 00pa3oBaHUe U3 aTOMOB B pe3yJibTaTe Mpoliecca
OKHUCIICHUs. AHUOHBI, X oOpa3oBaHHE H3 aTOMOB B pe3yJbTaTe MpoIlecca BOCCTAHOBICHUS.
WNonHass CBsA3p Kak CBsI3b MEXKAY KaTHOHAMHU M AHUOHAMU 33 CYET OJJIEKTPOCTATUYECKOIrO
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nputskeHns. Kiaccudukanus MOHOB: IO COCTaBY, 3HAKY 3apsAja, HATMYUIO THAPATHONH OOOJIOUKH.
Honnble kpuctajnuueckue perieTkd. CBOMCTBa BEIIECTB C MOHHBIM THUIIOM KpPUCTAJLIMYECKON
pemeTku. KoBalieHTHass XUMHUYECKas CBs3b. MexXaHHM3M OOpa3oBaHMs KOBAJCHTHOH CBS3U
(OOMEHHBI M JOHOPHO-AaKLENTOPHBIN). ODJIEKTPOOTPULIATENbHOCTh. KOBaJIeHTHBIE MOJIIpHAs U
HEMNoJIsIpHast CBsi3U. KpaTHOCTh KOBAJICHTHOM CBS3U. MOJIEKYJIIDHBIE U aTOMHBIE KPUCTAJUINYECKHE
pemerkd. CBOMCTBAa BEILECTB ¢ MOJIEKYJSIPHBIMH M aTOMHBIMU KPUCTAJUIMYECKMMH PEIIETKAMM.
Mertannudeckas cBsA3b. MeTamueckas KpUCTAIUIMYECKAs PEUIeTKA U METAJUIMYECKas XUMUYECKas
cBsA3b. PU3HYECKHE CBOMCTBA METAJJIOB. ATpPEraTHbIE COCTOSIHMS BEILECTB U BOJOPOJHAS CBA3b.
Tsepnoe, xunkoe 1 razo00pazHoe cocTOssHUSA BemlecTB. [lepexos BemecTBa U3 OJHOI0 arperaTHoOro
cocTosiHMs B Ipyroe. BonopoaHas cBa3e. Huctele BemecTsa U cMecu. IlonsaTue o cMecu BemecTs.
I'omorennslie u rereporeHssie cmecu. CocTaB cMeceil: 00beMHast U MaccoBast JOIM KOMIIOHEHTOB
CMECH, MaccoBas [0yl npumeced. JlucnepcHble cucreMmbl. IIoHATHE O IUCIEPCHOM CHCTEME.
Hucnepcras ¢aza u qucnepcuoHHas cpena. Knaccugukanusa nucnepcHsix cucteM. Ilonstue o
KOJUIOMIHBIX CUCTEMAX.

JleMoHCTpanun

Monens KpHCTAUIMYECKOW pemieTku xyiopuaa Hatpus. OOpasibl MHHEPAIOB C HOHHOM
KPUCTAJUIMYECKOM PEIIEeTKOW: KajabluTa, rajnuta. Moaeln KpUCTALIMYECKUX DPEIIETOK «CyXOro
apaa» (MM Hona), anmasa, rpadura (nim kBapua). IIpubopsl Ha xuakux kpuctamiax. OOpasisl
Pa3JIMYHBIX JUCIIEPCHBIX CUCTEM: IMYJIbLCUI, CYCIIEH3UIA, a3p030JieH, reneit u 3onei. Koarynsuus

HpO(l)I/I.]'IbeIe H npO(])eccnona.m,Ho SHAYUMBIC 3JIECMEHTBI COACPKAHUA.

[TongpHOCTh cBsSI3U W moOJsApHOCTH Mouiekyibl. Konpaencanusa. Tekydects. Boszroska.
Kpucrannuzanus. Cyonumanus u necyonumanus. AHOManuu GU3NYECKUX CBOMCTB BOJbL. Kuakue
KpucTaJliIbl. MUHEpanbl U TOpHbIE MOPOABI KaK MPUPOJHBIE CMECU. DOMYJIbCUU U CYCHEH3UHU. 30111
(B TOM umcie a3po3onn) u renu. Koarymsiusi.

1.4. Bona. PacTBopbI.

DnekTponuTrdeckas auccounanus Boga. PactBopel. PacTBopenne. Bosa kak pacTBOpUTEIb.
PactBopuMocTs  BemiecTB.  HachllieHHBIE, HEHACHIIIICHHBIC, TEPECHIIICHHBIE  PACTBOPHI.
3aBUCHMOCTh PACTBOPUMOCTH Ta30B, JKUJIKOCTEH M TBEPIBIX BEIICCTB OT PA3JIMYHBIX (PAKTOPOB.
MaccoBast 1051 pacTBOPEHHOTO0 BELIECTBA. DJIEKTPOIMTUYECKAs JUCCOLMALMS. DJIEKTPOIUTHI U
HEIJIEKTPOUTHL.  DJEKTPOJIMTHYECKass  AWcCcolManus.  MeXaHu3Mbl — DJIEKTPOTUTHYECKOM
JUCCOLIMAMU JUIsl BEIIECTB C Pa3IUYHbIMM THUIAMU XUMHUYECKOW CBSI3U. |'MapaTUpOBAaHHBIE U
HEruJIpaTupoBaHHbIe HOHBIL. CTENeHb SJIEKTPOIUTUYECKON nucconnanuu. CunbHbBIE U cladble
3NEeKTPOJUThl. (OCHOBHBIE TMOJOXKEHUS TEOPUU DIIEKTPOIUTHYECKON aucconuanuu. Kucnorsi,
OCHOBAHMS U COJIM KAK 3JIEKTPOJIHTHI.

JleMoHCTpanun

PaCTBOpI/IMOCTB BCIICCTB B BOJC. CO6I/IpaHI/IC ra3oB MCTOAOM BBITCCHCHHA BOJBbI.
PaCTBOpCHI/Ie B BOJC CCpHOfI KHCJIOTBI U COJeH aMMOHHSI. O6p8.3LU>I KpUCTAJLJIOTHAPATOB.
H3rotoBieHne ruIicoBoid MOBS3KH. McmbITaHue PacTBOPOB S3JICKTPOJIMTOB W HCOJICKTPOJIMTOB Ha
npeaMeT aucconualnuu. 3aBHCHMOCTb CTCIICHU BHCKTPOHHTHHCCKOﬁ AUucconmranumn YKcyCHOﬁ
KHUCJIOTHBI OT pa36aBHCHI/IH pacTBOpa. I[BI/I)KCHI/IC OKpalICHHBIX HOHOB B JJICKTPUYCCKOM IIOJIC.



[IpuroroBneHne KECTKOH BOABI U yCTpaHEHUE €€ KeCTKOCTH. MouuThl. OOpa3isl MUHEPATbHBIX
BOJI pa3JIMYHOTO Ha3HAYCHMUSI.

IIpakTnyeckoe 3ansiTue
[IpuroTtoBnenue pacTBopa 3aJaHHONW KOHIIEHTPAIUH.
IpoduibHbie n MPodeccHOHATBHO 3HAYMMBbIE 3JIEMEHThI COepPKAHUS.

PactBopenue kak (pusuko-xumuueckui npomecc. TeroBsie 3PQPeKTsl IpU PaCTBOPCHUU.
Kpucramnoruaparel. Pemenne 3a1ay Ha MacCOBYIO JIOJIKO PAaCTBOPEHHOro BelecTBa. [IpuMenenue
BOJIbI B TEXHUYECKUX LesX. JKeCcTKOCTh BOBI U CIOCOOBI €€ yCTpaHeHHs

1.5. Knaccndukanus HeopraHm4eCKuX coeJMHEHU U UX CBOMCTBA

Kucnotel u ux coiictBa. KHCIOTBI KaK 3JIEKTPOJIUTHI, UX KIACCH(PUKAILUS M0 Pa3INIHBIM
Mpu3HaKaM. XMMHYECKHE CBOWCTBA KHCIIOT B CBETE€ TCOPUHU DIEKTPOJMTHUYECCKOM TUCCOLMAIINH.
Oco0eHHOCTH B3aMMOJICHCTBHSI KOHIICHTPHPOBAHHOW CEPHON M a30THOW KHCIOT C METaJUIaMHu.
OcHoBHBIE C€MOCOOBI TONy4YeHHs] KUCIOTBL. OcCHOBaHMsT M WX cBoWcTBa. (OCHOBaHUS Kak
ANEKTPOJIUTHI, UX KJIacCU(PHUKAIMS MO PA3TUYHBIM MpU3HaKaM. XUMHUECKHUE CBOICTBA OCHOBaHUIl B
CBETE TEOPHUH DICKTPOIUTUUECKON Aucconuanuu. Pa3nokenrne HepacTBOPUMBIX B BOJIE OCHOBAaHUM.
OcHoBHbIe criocoObl nomy4deHuss ocHoBanuid. Conu u ux cBoiictBa. Conu Kak 3neKTpoiauTsl. Conu
CpeIHue, KUCIble 1 OCHOBHBIE. XMUMUYECKUE CBOWCTBA COJIEH B CBETE TEOPUHU DIIEKTPOTUTHUECKON
muccormanui. CrocoObl TonmydeHust coneid. [uaponm3 comeil. OKCHIBI W WX CBOMWCTBA.
Couneobpa3yromue 1 Hecoaeoopasyomue okcuapl. OCHOBHBIE, aM(POTEPHBIC U KHUCIOTHBIE OKCHUJIBI.
3aBUCUMOCTh XapaKTepa OKCHJIa OT CTETIEHU OKHCIEHHUS 00pa3yIolero ero Metauia. XuMHUYeCcKue
CBOMCTBa OKCHIOB. [losryyeHne okcuaoB.

JleMoHCTpanuu

HeoOpaTtumblil runponus kapobuna kaiabiusa. OOpaTUMBIN THAPOIM3 COJNEH pa3iInYHOro
THUIIA.

IpoduiabHbIe U POPECCHOHATBHO 3HAYUMBIE JIEMEHTBI COACPKAHMS.

[IpaBuna pa3baBiieHUsT CEpPHOM KHUCIOTHL. VIcmonb30BaHHWE CEpPHOM  KHUCIOTHI B
MPOMBILUIEHHOCTH. ENKWe 1mienouyn, MX HCHOJIb30BaHUE B MPOMBIIUIEHHOCTH. [amieHas wu
HeraiieHasi U3BeCTh, UX IPUMEHEHUE B CTPOUTENbCTBE. [ unic u anedactp, runcoanue. [lonstue o
pH pactBopa. KucnoTtHas, menounasi, HelTpajibHas Cpea pacTBOPOB.

1.6. XuMu4yeckue peakunu
MeTaibl H HEMETAJLIBI

Knaccudukanuss XumMudeckux peakiuid. Peaknmu coemuHEHUs, pa3ioXKeHUs, 3aMEIICHMUS,
oOMmeHna. Karanmutuueckue peakuuu. OOpaTumble UM HeoOpaTUMble peakiuu. ['OMOreHHble U
reTepOreHHble PEeaKLUUu. DK30TePMHUYECKHE M HHIOTepMHUYEcKHe peakiuu. TemnoBoil spdext
XUMHUYECKUX peakuuid. Tepmoxummueckue ypaBHEHHs. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
peakuuu. CreneHb okucieHus. OKHCIUTENb U BOCCTAaHOBJIEHHE. BOCCTaHOBUTEND U OKUCIIEHHE.
Mertoa 351eKTpOHHOTrO OanaHca JUIsl COCTaBJICHUS YPaBHEHUH OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX
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peakuuii. CKOpOCTh XUMHUYECKUX peakuuil. I[loHSTHE O CKOPOCTM XHMMHUYECKHX PpEaKIUM.
3aBHCUMOCTh CKOPOCTH XMMHYECKUX PEAKIUH OT pa3iryHBIX (PAKTOPOB: MPUPOIBI PEArUPYIOLINX
BELIECTB, UX KOHIIEHTpAIMM, TEMIEPATypbl, MOBEPXHOCTH COINPUKOCHOBEHMSI U HCIIOJIb30BaHUS
Karanu3aropoB. OOpaTUMOCTh XMMHUYECKMX peakiuil. OOpaTumble W HEOOpaTUMBbIE PEAKIIHU.
XHUMHUYECKOE PAaBHOBECHE U CIIOCOOBI €TI0 CMEILLIEHUS.

JleMoHCTpanuu

[Tpumepbl HEOOpPAaTHUMBIX peakUui, WAYMHX ¢ 00pa3oBaHMEM OcCajKa, Tra3a WIH BOIbI.
3aBUCUMOCTh CKOPOCTH pE€akUuu OT HPUPOJbl pPearupyrolux BewecTB. B3aumonelicTBue
pPacTBOPOB CEPHOH KHUCIOTHI C PAacTBOPaMH THOCYJb(paTa HATPUS PA3TUYHON KOHIIEHTPALUH U
TEMIIEPATYPBI.

IpoduibHbie u MPodecCHOHATBHO 3HAYMMBbIE 3JIEMEHThI COAepPKAHUS.
[TonsiTre 06 smekTponn3e. DIEKTPOIU3 PACIIIIABOB. DIIEKTPOIIU3 PACTBOPOB.

ONEKTPOIUTUUECKOE IIOJydeHUEe alroMUHMs. lIpakTHueckoe NpHMEHEHHUE BIIEKTPOJIN3A.
I'anpBanomUIacTHKa. ["anbBanocrerus. PagunupoBanue nBeTHbix MetayuioB. Karanus. 'omorenHbie
U rereporeHHble karanuzaropsl. [Ipomotopsl. Katanutuueckue aael. Maruéurtopsl. Ilponssoactso
aMMUaKa: CeIpbe, anmnaparypa, Hay4Hble [IPUHIIMIIBL.

Metamnbel. OCOOEHHOCTH CTPOEHHS aTOMOB M KpucTauioB. Dusnueckue CBOWCTBA
MetauioB. Krnaccudukanus MeETauioB MO pa3iUYHbBIM MpHU3HAKAM. XHUMHUYECKHE CBONCTBA
METAJIOB. DJIEKTPOXUMHUYCCKHHA Psii HANPsOKEHUH MerauioB. Mertamtorepmusi. O0mme crocoObt
noimyyeHuss MerawioB. Ilonstue o weramnypruu. Ilupomeramnyprusi, TMAPOMETAUIYpPIUs H
anekTpometaiutyprus. CrinaBel yepHble U 1BeTHble. Hemeramnbl. OcCOOEHHOCTH CTPOEHHS aTOMOB.
Hemerannsl — mnpocTeie BelecTBa. 3aBUCUMOCTh CBOWMCTB TaJlOTEHOB OT HMX TOJOXKEHHUS B
nepuoanuecko cucreMe. OKHCIUTENbHBIE M BOCCTAHOBHUTENIbHBIE CBOMCTBA HEMETAUIOB B
3aBUCUMOCTH OT UX MOJIOKEHUS B PSAY IEKTPOOTPULATEIHHOCTH.

JdemoncTpanuu

Konnekuust meramioB. B3auMopeiicTBHe MeTaIOB ¢ HeMeTaulaMu (kene3a, IMHKa U
QTIOMUHHUSI C CEpOH, AIFOMUHUS C WOJOM, CYPbMBI C XJIOPOM, TOPEHHUE Xkee3a B xyope). ['opeHue
METaJUIOB. AJTFOMUHOTEPMHUSI.

Konnexkuust nemerainos. ['operne HemeTawioB (cepol, hocdopa, yris). BertecHenne Mmenee
aKTUBHBIX TaJOr€HOB U3 pAacTBOPOB HX cojel Oojee aKTUBHBIMHM rajoreHamu. Mojenb
MIPOMBIIIIJICHHOW YCTAHOBKHM JJIsi MPOM3BOJICTBA CEPHOM KHUCIOTHL. Mojenb medn st 00Xura
W3BECTHSKA.

IIpopuibHbie U MPOPecCHOHATBHO 3HAYMMBbIE 3JIEMEHThI COACPKAHUS.

KOppOSI/IZ MCTAJJIOB: XHUMHYCCKAsA MW OJCKTPOXHUMHYCCKAs. 3aBHUCHUMOCTD CKOpPOCTH
KOPPO3UH OT YCJIOBHM OKpy:karomiei cpenbl. Kinaccudukarus KOppo3uu METAIIOB MO Pa3IuIHBIM
npu3HakaM. CrocoObI 3alUThl METAIIOB OT Koppo3uu. [IpousBoacTBo uyryHa u cranu. [lonydeHnue
HEMETAIIOB (PpakiMOHHOM neperoHkoi [Ipon3BoICTBO cepHON KUCTOTHI.

2. Oprannyeckasi XuMus



2.1. OcHOBHbIE NMOHATHS OPraHUYECKON XHMHMU M TEOPHUS CTPOEHHUS OPraHMYeCKHX
COeIMHEeHU I

[Ipeamer opranuueckoil xumuu. IlpuponHble, HCKYCCTBEHHBIE M CHUHTETUYECKUE
opranuueckue BeniecTBa. CpaBHEHHE OPraHMUYECKUX BEIIECTB C HEOPraHMYECKUMHU. BajleHTHOCTB.
XHUMHUYECKOE CTPOEHHE KaK MOPSAJOK COEIMHEHUS aTOMOB B MOJIEKYJIbl IO BaJIEHTHOCTU. Teopus
CTpPOEHMsSI oOpraHuueckux coenuHeHudi A. M. DbyrtnepoBa. OCHOBHbBIE MOJIOKEHHSI TEOPUHU
XMUMHAYECKOTO CTpoeHHs. M3oMepus u u3oMepbl. XuMHUecKue (HOpMyIbl M MOJEIN MOJIEKYN B
oprannyeckoil xumuu. Kitaccupukanus opranndyeckux BemiecTB. Kiaccudukanus Bemects 1o
CTPOCHHIO YIJIEPOJHOTO CKeJeTa M Haauuuio (QYHKUMOHANBHBIX rpymi. ['oMonoru u romosorus.
Hauana nomenxmarypel IUPAC. Knaccudukanus peakiuii B OpraHMYecKod XuMUHU. Peaknmm
NpUCOSANHEHUST (THIPUPOBAHUS, TaJOrC€HUPOBAHMS, TUAPOTaJIOTeHUPOBAHUS, THUAPATAIIH).
Peakuuu oTmiersieHus (IeruIpUpOBaHUS, AECTHAPOTalIOreHUpPOBAHUS, Jeruaparanuu). Peakuuu
3ameneHus. Peakiuu usomepusanuu.

JdeMoHCcTpannmn
Mopenu MoJeKyJ1 FOMOJIOTOB U U30MEPOB OPraHUYECKUX COCTUHEHUM.
IpoduiabHbIe U POPECCHOHATBHO 3HAYUMbIE 3JIEMEHThI COIePKAHMS.

[Tonsatue o cybctpare u peareHTe. Peakium OKMCIEHUS ¥ BOCCTaHOBIICHHSI OPraHHMYECKUX
BeniecTB. CpaBHEHHE KiIacCU()MKALMU COCIMHEHUH U KilacCU()UKAIMN PeaKuii B HEOPTraHUIECKON
Y OPTaHUYECKOU XUMUHU.

2.2. YruieBoaopoabl M MX NPUPO/IHbIE HCTOYHHUKH.

AJIKaHBI: TOMOJIOTHYECKHH psIl, M30MEpUs M HOMEHKJIATypa alKaHOB. XHMHUYECKHUE
CBOWCTBA aNKaHOB (MeTaHa, OJTaHA): TOpPEHHE, 3aMeIleHHE, pPa3JIOKEHHe, IeTHAPUPOBAHHE.
[TpumeHeHne akaHOB Ha OCHOBE CBOMCTB.

AnKeHbl. OTWIEH, €ro TMojdydeHue (IeruJpupoBaHUEM dTaHa, JeNoJruMepu3aIuen
MOJMATUIICHA). ['OMOJIOTHYECKUH Psijl, H30MEPHs, HOMEHKJIATypa aJKeHOB. XHUMHUYECKHE CBOMCTBA
STUJICHA: TOPEHHUE, Ka4yeCTBEHHbIE peakiuu (oOeclBeunBaHUE OpPOMHOM BOJBI U PacTBOpA
repMaHTaHaTa Kajus), Tuapataius, noauMmepusanus. [[puMeHeHne sTujieHa Ha OCHOBE CBOWCTB.

Jluensl u xayuyku. [loHsTHe 0 AMeHaX Kak YIJIEBOJOPOJAX C ABYMS JBOMHBIMHU CBS3SMH.
CormpsikeHHbIE JTMeHbl. XUMHYECKHE CBOMCTBa OyTamaueHa-1,3 u wu30ompeHa: oOeCIBEUYMBaHUE
OpOoMHOI BO/BI M MTONIMMEpH3alus B Kayuyku. HaTypalibHbI U cuHTeTHUECKHEe Kayuyku. Pe3una.

AnkuHbl. AneTwieH. XWMHUYECKHE CBOWCTBAa alleTWUJIEHA: TOPEHHE, OOECIBEYHBAHUE
OpOMHOHM BOJBI, MPHUCOSAUHEHUN XJIOPOBOJAOpOAA M TuAparamnus. [IpuMeHeHHe aleThiieHa Ha
OCHOBE CBOMCTB. MeKK1acCOBasi K30MEPHUsI C AJIKaJIMCHAMMU.

Apensl. benszon. Xumuyeckue cBoiicTBa O€H305la: TOpEHHE, pEaKIUH 3aMEIICHUs
(ramorenupoBanue, HHUTpoBaHue). [IpumeneHwe OeH307a HAa OCHOBE CBOWCTB. I[IpuposgHbie
VCTOYHUKHU YTJIEBOJIOPOIOB.

[IpupoaHbIi Ta3: cocTaB, MPUMEHEHHNE B KAYECTBE TOILIHNBA.
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Hedts. CoctaB u nepepadborka HedTu. [leperonka nedgtu. HedrenpomyKkTo.
JdemMoHCcTpaunu

OTHolIeHWE METaHa, TUJIEHA, alleTUIeHa U OCH30JIa K pacTBOpaM IepMaHTaHaTa Kajaus 1
OpomHo#t Bojie. [Tonmyuenue sTuiieHa peakuei qeruapaTaidy 3TaHoa, alleTHIeHa — THAPOJIU30M
KapOua KaJabIns.

IpoduiabHbie U NPOPEecCHOHATBHO 3HAYUMbIE 3JIEMEHThI COIePKAHMS.

[TpaBuno B. B. MapkoBuukoBa. Kinaccudukanus n HazHaueHne kaydykoB. Kimaccudukarms
U HasHaueHHEe pe3uH. Bynkanusanus kaydyka. [lomydeHuwe aneTwiieHa NHMpPOJIM30M METaHA U
KapOuaHbIM criocoOoM. Peakiust nonumepusanuy BUHWIXJIOpUAA. [lONMBUHMIXIOPUA M €ro
npuMeHenue. Tpumepusauus aneruieHa B OeH3oi. Ilonsatue o0 skcrpakuuu. BoccraHoBienue
HUTpoOeH307a B aHWIUH. ['oMonornueckuil pan apeHos. Tomyon. HurpoBanue Tomyona. Tpotui.
OcHOBHbIE HAIPABJICHUs MPOMBIIUICHHON nepepaboTku mpupoAHoro rasza. IlonyTHblil HedTsHON
ra3, ero nepepaborka. [Iporeccsl MpOMBINUICHHON mepepaboTKi HEPTH: KPEKHHT, PU(POPMUHT.
OxTaHoBOE€ 4HMCIO OCH3MHOB UM IIE€TAHOBOE YHUCIIO JAM3€IbHOro ToIuMBa. Kokcoxumudeckoe
IIPOU3BOJICTBO U €r0 MPOAYKIIHSL.

2.3. Kuciopoacoaepskaiiyue opranudeckue coeJHHeHust

Crouptel. [lonmydyeHue »sTaHona OpoKeHHEM TIJIOKO3bI U THApaTalueld dSTUJICHA.
IanpokcuibHas Tpymnma kKak GyHkinoHambHas. [IoHATHE O MpeAeTbHBIX OJHOATOMHBIX CIHPTAX.
XWMHAYECKHE CBOWCTBA 3TAaHOJIA: B3aMMOJACHCTBHE C HATpweMm, oOpa3oBaHHE MPOCThIX 13
CIIOHBIX 3(DHUPOB, OKUCIICHHE B aibaeru. [I[puMeHeHre dTaHOIa Ha OCHOBE CBOMCTB. AJIKOTOJIH3M,
€ro MOCJIEACTBUS Il OpraHrW3Ma 4YeJIOBEKa M MpenynpexiacHue. [JHIeprH Kak MpeaCcTaBUTENb
MHOTI'OaTOMHBIX cnUpTOB. KauecTBeHHass peakiuss Ha MHOTOAaTOMHble cnupThl. [IpuMeHnenue
rnuneprHa. @exon. Ouznueckne U XMMUYECKHE CBOMCTBa ¢deHoNa. B3auMHOe BiHsHHE aTOMOB B
Molekyse (eHosa: B3aUMOACHCTBHE C THAPOKCUAOM HATpUS M a30THOW Kucioroil. [IpumeHnenue
(deHona Ha OCHOBE CBOMCTB.

Anpnerunpl. Ilonste o0 anpiaerugax. AnbpaerujHas rpynna kKak (yHKIHOHAJIbHAS.
dopMalbIETHT U €r0 CBOWCTBA: OKHMCIEHUE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOIIMK cnupT. llomyueHue anbAeruioB OKHMCIEHHMEM COOTBETCTBYIOILMX CIUPTOB.
[Ipumenenue popmabaeruaa Ha OCHOBE €ro CBOWCTB.

KapOonoBeie kucnotel. [ToHarue o xapOoHOBBIX kHcioTax. KapOokcuipHas rpymmna Kak
¢byHKUIMOHANMBHAS. ['OMOJIOTMYECKUH psAZ TpPEAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[TonydyeHne KapOOHOBBIX KHUCIOT OKHCICHHEM albJETHJI0B. XUMHUYECKHE CBOWCTBA YKCYCHOMN
KHCIIOTBI: 00IllMe CBOWCTBA C MUHEPATIbHBIMU KUCIOTAaMHU U peakuus stepudukanuu. [lpumenenue
YKCYCHOM KHMCIJIOTBI HA OCHOBE CBOMCTB. BBICIINE KUpPHBIE KUCIOTHI HA IPUMEPE MATBMUTHHOBOW U
creapuHoBOU. CroxHbIe 3(UpPBI U KUPHL. [lodyyeHne cioXHbIX A3PUPOB peakurent 3TepuPpuKaum.
CroxHble 3¢upbl B IPUPOJE, UX 3HaYeHHe. [IpuMeHeHe Cl10XXHbIX 23()MPOB HA OCHOBE CBOMCTB.

Kupsl kak croxubsie 3¢upsl. Knaccuduxanus xupoB. XUMHUUECKHE CBOWCTBA >KHUPOB:
TUAPOJIN3 U THIPUPOBAHUE KUJIKUX )KUPOB. [[puMeHeHne )KxupoB Ha OCHOBE CBOMCTB. MbLia.
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VrneBonbl. YTIeBOAbI, WX Kiaccu(UKaAIuUa: MOHOcaxapuabl (TJIIOK03a, (PpPyKTO3a),
nucaxapujibl (caxapo3a) U mojucaxapuibl (Kpaxmall M IeJuiiosiosa). [roko3a — BeHIecTBO C
JBOWCTBEHHON (pyHKIMEH — aimbAeruaocnupT. XUMHUYECKHE CBOMCTBA TJIOKO3BI: OKHCIIEHHE B
TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COpOUT, CIUPTOBOE OpokeHue. [IpuMeHeHue riroKo3bl
Ha OCHOBE CBOWCTB. 3HAu€HHE YTJIEBOJOB B JKHMBOH MpHpOJE M KHU3HH dyenoBeka. [lonsatue o
peakuusx MOJMKOHJIEHCAIMM M TUAPOJIM3a HAa TPUMEPE B3aUMOIPEBpALLlEHUI: TIIOKO3a -
OTIOJIMCAXapU/I.

JdemMoHCTpaunu

OxkuciieHre cnupTa B ajabIeTU/I.
Ka‘-IeCTBeHHbIe peaKLII/II/I Ha MHOT'OQTOMHBEIC CHI/IprI.

PactBopuMocTh (heHosa B Bojie MpH OOBIYHOM TeMIepaType U HarpeBaHuu.. Peakuus cepeOpsHOro
3epKajia ajJbJeru0B U INIIOKO3bI

OxucrneHue aabAEeTruA0B U TII0KO03bI B KUCIOTY ¢ oMolIbio ruapokcuaa meau (11).
KauecTBenHas peakuus Ha Kpaxmail.

ITpodusbHbIe 1 NPOPecCHOHATBLHO 3HAYMMbIE 3JIEMEHTHI COIEPKAHUS.

MeTunoBeIf CIUPT U €r0 UCIIOJIH30BAHNE B KAYECTBE XUMUUYECKOTO ChIPhs. TOKCUYHOCTh METaHOJIA
W TpaBWIa TEXHUKH OE€30MacCHOCTH MpU padOoTe ¢ HUM. ODTWUIICHTJIMKOIb M €ro IMPUMEHEHHUE.
ToKCHUHOCTD PTUJICHTIIMKOJISA U MpaBUiia TEXHUKH Oe3omacHoCcTU npu padote ¢ HUM. [lomyuenue
¢deHona M3 MPOAYKTOB KOKCOXMMUYECKOTO MPOU3BOJACTBA U M3 OeHzona. [loimkonmeHcarus
dbopmanbaeruga ¢ ¢eHorom B ¢deHonopopManbACTHAHYI0 cMony. Auetanpiaerun. [lonstue o
KEeTOHAaxX Ha npumepe auneroHa. llpumeHeHue ameToHa B TEXHUKE M MPOMBIIIJIEHHOCTH.
MHoroo6pa3ue KapOOHOBBIX KHCJIOT (I[aBEJIEBOM KHUCIOTHl KaK JIBYXOCHOBHOM, aKpUIIOBOM
KHUCJIOTHl KaK HEMpeeIbHOM, OCH30MHON KHCIOTHI Kak apomaTudeckoil). [lneHkooOpasyroriue
Macina.. CHHTeTHYECKHE MOIOIINE CPE/ICTBA.

2.4. A3oTcoaep:kaiiue OpraHnyecKue coeTuHeHm .

ITomumepsl Amunbl. [lonsTHe 00 aMuHax. AnndaTHuecKue aMUHBI, UX KJIaccupUKanus u
HOMEHKJIaTypa. AHMIMH KaK opraHudeckoe ocHoBaHue. [losydyeHue aHmiMHa U3 HUTPOOEH30IA.
[IpumeHeHne aHUIMHA HA OCHOBE CBOMCTB.

AMUHOKHMCIOTBL. AMHHOKHCIOTBI Kak am@oTepHble IU(YHKIMOHAJIbHBIE OpPraHUYECKHE
COEeIMHEHMS. XMMHYECKUE CBOMCTBA aMUHOKHCIIOT: B3aUMOJCHCTBUE C IIEIOYaMHU, KACIOTAMHU H
Ipyr ¢ npyroMm (peaxuusi noiukonjeHcauuu). Ilentunnas cBsi3p u nonunentuasl. [lpuMenenue
aMUHOKHCIIOT Ha OCHOBE cBOMCTB. benku. [lepBuunas, BTOpuuHas, TpeTUUHASI CTPYKTYpPbI OEIKOB.
XuMuYeckue CBOMCTBAa OEIKOB: TOpEHME, JeHaTypalusi, TUAPOJIN3, IBETHBIE PEAKIIUH.
buonornueckue ¢ynkiun Oenxo. Ilomumepsl. benku u mommcaxapuibl Kak OHOIOJUMEPHI.
IInactmaccel.  IlomydeHue monumepoB peakuued IMOJUMEPU3allUd M IOJIMKOHACHCALUU.
TepmoriacTuyHble U TEPMOpEaKTUBHBIE IutacTMaccel. [Ipencrasurenu miactMacc. BoslokHa, ux
knaccupukanus. [Tonydenue BosiokoH. OTaenbHbIe TPeACTaBUTENN XUMHUUECKUX BOJIOKOH.

JdemMoHcTpanuu
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Peaknus anwimmnaa ¢ OpoMHON Bomoil. Jloka3zaTenbCTBO Hamudusl (DYHKIIMOHAIBHBIX TPYII B
pacTBopax aMHHOKHUCIOT. PacTBopenue u ocaxkaenue 0enkoB. L[BeTHble peakiuu 6enkoB. ['openue
NTHYBETO Tepa W IepcrsHoi HUTH. JlabopartopHbie omnbIThl PacTBOpeHHe OEIKOB B BOJE.
PacniozHaBanue miacTMacc ¥ BOJIOKOH.

HpO(l)I/IJII)HLIe Hu npocbeccnona.m;no SHAYUMBbIC 3JICMCHTBI COACPKaAHUA.

AMUHOKAIpoOHOBask KuciaoTa. KarnpoH kak mpecTaBuTeb MOJIMaMHUIHBIX BOJIOKOH. Mcnons3oBanue
TUApONu3a OCNKOB B MPOMBINUICHHOCTH. [lomuBuHIIXIIOpU, monuteTpadTopaTHiieH (TedioH).
denonodopmanpaeruaabie wiactMaccsl. Lemmrymona. [TpoMbIeHHOE TPOU3BOICTBO XUMHYECKHUX
BOJIOKOH.

IToBplIeHNE KayecTBa OOLIE0OPAa30BATEIBLHON MOATOTOBKU MOCPEACTBOM HAYYHO-METOJUYECKHX
MOJIXO/IOB, IIEJTICH, COMEpXKaHUs, METOAMK, TEXHOJIOTHI MpernoAaBaHus, OpraHU3alMOHHBIX (hopMm
o0y4yeHus, crnocoOOB OLIEHMBAHHS PE3YJIbTATOB U YCJIOBUH, YYUTHIBAIOIIUX MPO(ECCHOHATBHYIO
HAlpaBJICHHOCTh IPOrPpaMM CpeIHEro Npo(ecCHOHATBbHOr0 00pa3oBaHMS M BKIIOYAIOIINX
TEXHOJIOTUM HHTEHCUBHOIO OOYy4YeHMsI, JAUCTAaHLMOHHbIE OOpa30BaTelbHbIE TEXHOJOTUU U
3JIEKTPOHHOE 00yUYeHue

VYyeOHast TUCIHUIUIMHA «XUMHUS B TPO(HECCHOHAIBHON ACITEIbHOCTU»U3ydaeTcsi Ha 0a30BOM
YPOBHE.

YueOHast muCIUIITHA X UMUS B poheccuoHaIbHOM JEATEIIbBHOCTUN» UMEET
MEXIUCIUTUTMHAPHYIO CBSI3b c JTUCHUTITUHAMU 00111600pa30BaTEIHHOTO u
obwenpodeccuonanbHoro nukios OIl 03 MarepuanoBeaeHue,a Takke MEKAMCUUIUIMHAPHBIMU
KypcaMl MpoecCHOHaIbHOrO IMKJIa M mnpodeccuoHanbHoro moxayns IIM 01 PaspaGotka
TE€XHOJIOTHYECKHUX IIPOLECCOB N3TOTOBIEHUS JI€Taled MaIlIMH.

YueOHas JUCHUILIMHAK X MU B HpOCI)eCCHOHaHBHOﬁ ACATCIIBHOCTH BKJIIOYacT
(bOpMI/IpOBaHI/Ie O6H_[I/IX KOMHGTGHHHﬁ, B TOM 1%(8) ( pa3sBUTHC MaTeMaTquCKOﬁ,
LII/ITaTeJ'IIxCKOI\;I,CCTCCTBGHHO'HEly‘{HOI\/’I paMOTHOCTH, a TaKIKE q)OpMI/IpOBaHI/ISI O6H_II/IX KOMIIETEHIII B
cq)epe pa6OTI>I C HHq)OpMaHHeﬁ, CaMOOpraHmu3anv U CaMOyIIpaBJICHUA, KOMMYHHKAIIAN.

ConeprkaHue IUCLUIUIMHBI HANPABICHO HA JIOCTWKEHUE JIMYHOCTHBIX, METaIPEIMETHBIXU
NpeIMETHBIX pe3yJIbTaToB 00y4eHus, periameHTipoBaHHbIX PI'OC COO.

B npoduiibHY0 COCTaBISIONTYIO 10 JUCHUIUIMHE BXOIUT MPO(eCCHOHATTbHO OPHEHTHPOBAHHOE
coziepkanue, HeoOxomumoe st (OPMHUPOBaHUS y OOYYaIOMIMXCS OOMMX U TMPOheCCHOHATEHBIX
KOMITIETEHIINH.

B nensx nmoarotoBku oOywaromuxcs K Oynymieit mpogeccuoHanbHOU —JeSITeNbHOCTH MpU
M3YyYEHUH y4eOHOM AUCHUIUTMHBI « XUMHUS B TPOPECCUOHATIBHON AeATETbHOCTH»0c000e BHUMAHNE
YIAEISAETCSl M3YYEHHIO COCTaBa M CTPOEHMS BELIECTB, 3aBUCHMOCTH HMX CBOWCTB OT CTPOEHUS,
MOJIy4€HHE BEIIECTB C 3aJaHHBIMU CBOMCTBAMM, HCCIIEJOBAHME 3aKOHOMEPHOCTEM XUMHYECKHX
peakuuil U myTeil ynpapieHHUs] UMU B LIEJAX MOJYyYEHUs! HY>KHBIX OOIIECTBY BEUIECTB, MAaTEpUAIOB,
SHEPTHUH .
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B mporpamme moydeOHON TUCHUTUIMHBI «XUMHS B MPOPECCHOHATBHOU NEATCILHOCTHY,
peanm3yeMoil Mpy TMOATOTOBKE OOYYAIOMIMXCS O CIENUATBHOCTAM, MPO(UILHO-OPUEHTUPOBAHHOE
coJiepKaHUE HAXOJUT OTPAKEHUE B TeMaX: X UMUUECKUE PEaAKIUH.

I'oMOreHHbIE U FE€TEPOreHHBIE PEAKIIVH.

CKOpoCTh peakiny, ee 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOPOB: MPUPOJIBI PEAruPyIOLIUX BEILECTB,
KOHIEHTPALlMU PEarupyroUIuX BELIECTB, TEMIIEPAaTypbl, IUIOMIAI PEAKIHOHHOW IMOBEPXHOCTH,
HaJU4Ms KaTaau3aropa.

Posb kaTanu3aTopoB B MPUPOJIE U MIPOMBIILIICHHOM ITPOU3BO/JICTBE.
OO6paTruMOCTh peaKIuii.

XUMHUYECKOE PAaBHOBECHE M €r0 CMEIEHUE MO JEHCTBHEM Pa3INYHbIX (aKTOPOB (KOHIIEHTPALIHS
peareHTOB WM MPOIYKTOB pEaKIUu, IaBICHHUE, TEeMIleparypa) AJs CO3JaHUS ONTHUMAJbHBIX
yCIIOBUI MPOTEKAHUS XUMUYECKUX MTPOLIECCOB.

JucniepcHble CUCTEMBI.

[TonsiTue o xKoyonaax (30J1M, TEIH).

VcTrHHBIE pacTBOPBHI.

Peakuuu B pacTBOpax 3JIeKTPOJIUTOB.

pH pacTtBopa Kak nmokaszarenb KUCIOTHOCTU CPEJIbI.

I'unponus coneil. 3HaueHue ruaponn3a B OMOJIOTHYECKUX OOMEHHBIX mporeccax. OKUCIUTEIbHO-
BOCCTAHOBUTCIIBHBIC PCAKIMKU B IMPUPOAC, MPOU3BOACTBCHHLIX IMPONECCAX U KU3HCACATCIbBHOCTHU
opranu3zMoB. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA MPOCTHIX BEIIECTB - METAJIJIOB
IJIaBHBIX M MIOOOYHBIX MOATPYII (ME/Ib, 5K€1e30) U HEMETAJIJIOB: BOAOPOAa, KUCIOPO/a, TaJOreHOB,
cepsl, a30Ta, (pocdopa, yriepoaa, KpeMHUS.

KOppO3I/I$I MCTAJIJIOB: BHJBI KOPPO3UH, CITIOCOOBI 3alllUTBl METAJIOB OT KOPPO3HHU. 3HeKTp0J’II/I3
pacTBOPOB U paCIlJIaBOB. HpI/IMeHeHI/Ie 9JICKTPOJIN3a B IIPOMBIINIJICHHOCTH.

1.4 TIlnanupyemble pe3yibTaThbl OCBOCHUS Y4eOHOM TUCHMIIUHBI

Konw! IlnannpyeMsble pe3y/ibTaThl OCBOCHHS Y4€OHOI0 NpeAMeTa BKIKYA0T:
pe3yJbTaToB

JInyHocTHBIE pe3yabTaThl (JIP)

JIP 01 POCCHICKYIO TPaKJAHCKYIO HJICHTHYHOCTb, NMAaTPUOTU3M, YBAXKEHUE K CBOEMY
HapoJly, 4yBCTBAa OTBETCTBEHHOCTH mepel PoauHOM, ropIOCTH 3a CBOM Kpaii, CBOIO
Ponuny, npomiioe u HacTosIee MHOTOHALIMOHAJILHOTO Hapoaa Poccun, yBakenue
rOCYJIapCTBEHHBIX CUMBOJIOB (rep0, diar, ruMH);

JIP 05 ToslepaHTHOE CO3HAHME W TOBEACHHE B IOJHMKYJBTYPHOM MHpPE, TOTOBHOCTH M
CHOCOOHOCTH  BECTH adgaior C JApyrumud  JIIOJbMH, JOCTUTAaTb B  HEM
B3aMMOIIOHUMAaHUs1, HAXOANUTh 06]111/16 OeJIM U COTPpYyAHHUYATh TSI UX TOCTHIKCHUSA,
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Koanl
pe3yJbTaTOB

HJIaHpreMLIe pe3yJbTaTbl 0CBOCHUSA yqeﬁﬂoro npeamMera BRJIN4YarT:

CIIOCOOHOCTD IMPOTUBOCTOATH nacoJIoruu OKCTPECMU3MA, HallMOHAJIN3Ma,
KCGHO(bO6I/II/I, JUCKpUMHUHALIUK 110 COLHAJIbHBIM, PCIUIHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM ITPU3HAKaM U APYTYM HETaTUBHBIM COLMAJIbHBIM SBJICHUAM,

JIP 06

HaBblku COTpyAHMYECTBA CO CBEPCTHHKAMHM, JEThbMH MIIQJIIEr0 BO3pacTa,
B3pOCABIMH B 00pa3oBaTesIbHOM,  OOIIECTBEHHO  IOJIE3HOW,  Yy4eOHO-
HCCIIeI0BATENbCKOM, TPOEKTHOM U JPYrUX BUAAX JEATEILHOCTH;

JIP 07

HpaBcTBeHHOE CO3HAHHME W TOBEJICHUE HA OCHOBE YCBOCHHS OOIICUETOBEUECKUX
IIEHHOCTEH;

JIP 08

['0TOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIe caMO00pa30BaHUIO, Ha
NPOTSHDKEHUM  BCEM  JKM3HHM; CO3HATEIbHOE OTHOUICHHWE K HEIPEephIBHOMY
00pa3oBaHUIO KakK YCIOBHUIO YCIEUTHOW Mpo(ecCHOHATbHOM W OOIIeCTBEHHOMN
JIeSATEIbHOCTH;

JIP 10

[TpunsiTHe W peanu3alyio [MEeHHOCTEH 3I0pOBOTO U OE30MacCHOT0 00pas3a KHU3HH,
NOTPEOHOCTH B (PH3UYECKOM CaMOCOBEPIICHCTBOBAHHH, 3aHATHUSX CIIOPTUBHO-
037I0POBHUTEILHON JIEATEIBHOCTHIO, HEMPUATHE BPEIHBIX IPHUBBIUCK: KypeHUS,
yHnoTpeOIeHUs AJTKOT0JIsl, HAPKOTUKOB;

JIP 12

Oco3HanHbIi  BbIOOp Oyaymied mnpodeccud M BO3MOXKHOCTEH —peanu3alnuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHE K IpOQecCHOHAIbHON
NEeSITeIbHOCTH KaK BO3MOXKHOCTH y4YacTHs B PEIICHUHU JIMYHBIX, OOLIECTBEHHBIX,
rOCYJIapPCTBEHHBIX, OOIIEHAIIMOHATILHBIX MTPOOIIEM

JIP 13

C(bOpMI/IpOBaHHOCTL SKOJIOTHYCCKOI'O MBIIJICHH A, IIOHUMAaHUusA BIIUAHUA
CONHAJIBHO-3KOHOMHUYCCKUX IMPOUCCCOB HAa COCTOAHUC HpHpOIIHOfI 1 COLIMAJIbHOU
Cpcabl; HpI/IO6peTeHI/Ie OIIbITa 3KOHOFO'HaHpaBHCHHOﬁ ACATCIIBHOCTH,

Mertanpeamernbie pe3yabTaThl (MP)

MP 01

YMCHUC CaMOCTOATCIIBHO OHNPCACIIATh LEIN ACATCIBHOCTH W COCTABJIATH IJIAHbI
JACATCIIBHOCTH, CaMOCTOSATCIIbHO OCYHECCTBIIATD, KOHTPOJUPOBATH u
KOPPCKTHUPOBATL HACATCIIBHOCTL, HCIIOJIB30BATHL BCC BO3MOKHBIC PCCYpPChl IJId
JIOCTIDKCHHMS IIOCTaBJICHHBIX IIeeH U pcaiursan IUIAHOB  ACATCIIBHOCTHU,
BLI6I/IpaTb YCIICHIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYAIUAX;

MP 02

yMEHHE TPOJYKTUBHO OOIIATHCS U B3aMMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
JeATEIbHOCTH, YYHUTBIBATh MO3UIMH JPYTUX YYACTHHKOB JIESITEIIBHOCTH,
b pexTUBHO pa3penarb KOHGIUKTHI;

MP 03

BJI1aACHHUC HaBbBIKaAMM HO3H8.B3TCJ'ILHOI>1, y‘-Ie6HO'I/ICCJ'IC,Z[OBaTeJ'IBCKOI71 n HpOCKTHOﬁ
ACATCIIBHOCTH, HABBIKAMHW PA3pCIICHUA HpO6J’I€M; CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATCIIBHOMY IOUCKY MCTOA0B pelicHusd MMPAKTHYICCKUX 3aja4,
MPUMCHCHHUIO PA3JIMYHBIX MCTOAO0B IMO3HAHUS

MP 04

FOTOBHOCTb U CHOCOOHOCTH K  CaMOCTOSITENIbHOW — MH(OPMAalMOHHO-
MO3HABATEJIbHON AESITENbHOCTH, BIIAJICHUE HaBBIKAMHU IOJIy4EHHUS HEOOXOIUMOI
nH(pOpMallMU U3 CIOBapel pa3HbIX THUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IUYHBIX
UCTOYHUKAX HHGMOpPMALUM, KPUTUYECKH OLEHUBATh M HHTEPIPETUPOBATDH
nH(pOpPMaLIKIO, TOTYYaeMYI0 U3 Pa3JIMYHBIX HCTOYHHUKOB;

MP 05

YMEHHE UCIMONb30BaTh CpeACTBa HH(POPMALMOHHBIX U KOMMYHHKAIIMOHHBIX
texHonoruil (nanee - MKT) B perieHudn KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX U
OpPraHU3allMOHHBIX 3a7lay ¢ COONIOIEHUEM TpPeOOBAaHUM SPrOHOMHUKH, TEXHUKHU
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepe eHHs, MPABOBBIX M ITHUECKUX HOPM,
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Koanl
pe3yJbTaTOB

H.]IaHI/IpyeMble pe3yJbTaTbl 0CBOCHUSA yqeﬁﬂoro npeamMera BRJIN4YarT:

HOpM UH(OPMAIIMOHHOM 0€30MacHOCTH

MP 09

MP 9 BJIaACHHUC HaBbIKAMHU IMO3HABaTCIILHOM pe(l)J'ICKCI/II/I KaK OCO3HaHUusid
COBCPIIACMBIX Z[GI\/'ICTBI/II\/JI U  MBICIIUTCIIBHBIX IIPOLECCOB, HX PC3YJIbTATOB U
OCHOBaHHﬁ, I'paHull CBOCTO 3HAHUWA WU HC3HAHMA, HOBBIX ITO3HABATCJIIbHBIX 3aaa4 U
CpCACTB UX NOCTHIKCHUS.

IIpeameTHbIE pe3ybTaThl 6A30BbII

ITP6 01

c(hOpMUPOBAHHOCTH MPEACTABICHUN O MECTE XUMUU B COBPEMEHHOW HAyUYHOM
KapTUHE MHUPA; TOHUMaHUE POJIM XUMHH B (DOPMHUPOBAHHUH KPYTro30pa 1
(bYHKIIMOHATIBHOW IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs MPAKTHUYECKHX 3a]1a4;

I1P6 02

BJIaJICHUE OCHOBONOJIATAIOIIMMHI XUMUYECKUMU TOHITUAMU, TEOPUSIMU, 3aKOHAMU
Y 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOIOTUEH 1
CHMBOJIUKOM;

I1P6 03

BJIaJICHHE OCHOBHBIMU METOJJaMH HAyYHOI'O TIO3HAHUS, UCIIOIb3yEMbIMU B XUMUMU:
Ha0JII0/IeHUE, ONIUCaHKE, U3MEPEHHE, IKCIIEPUMEHT; YMEHHE 00pabaThIBaTh,
OOBSICHATB PE3yJIbTaThl IPOBEICHHBIX OINBITOB U JIEJIaTh BHIBOJIbI; TOTOBHOCTb U
CHOCOOHOCTD IMPUMCHATH MCTOABI ITO3HAHUWSA ITPU PCHICHUH ITPAKTUYCCKHX 3a1a4;

I1P6 04

c(OPMHPOBAHHOCTh YMEHHUS JaBaTh KOJMYECTBEHHbIC OLEHKH M IPOBOAUTH
pacueTsl 10 XUMUYECKUM (OopMyJiaM U YPaBHEHUSIM;

I1P6 05

BJIAACHUC IIpaBUJIaMU TCXHUKH 0e301macHOCTH IIpU HUCIIOJIBb30BAHUHN XUMHUYCCKUX
B€IICCTB

ITP6 06

c(OpMUPOBAHHOCTh COOCTBEHHON TMO3UIIMKA TIO OTHOIICHUIO K XHUMHUYECKOMH
uH(pOpMaInH, TOTYy4YaeMON U3 Pa3HBIX UICTOYHHUKOB.

B npouecce ocBoeHusi yueOHOM AUCHUIIIMHBI «XUMHUS B TPOPECCHOHATBHON JESITEIHOCTU» Y
o0y4yaloIuxcs NeJieHanpaBjieHHO (GOpMHUPYIOTCS YHHBepcajbHble y4yeOHble [elcTBHS,
BKJTIOYasi (POPMHUPOBAHNE KOMIETCHITMI O0yJarOMMXCsS B 00J1aCTH Y4eOHO-MCCIIET0BATENbCKOM
U TIPOEKTHOW NEATEIBHOCTH, KOTOPbIC B CBOI0 OYepeAb 00ecnevYnMBaOT IIPEEMCTBEHHOCTh
dhopmupoanus oonux kommnereruii GI'OC CIIO.

Kon HaumenoBanue pe3yabTata 00yueHust

OK 1 [ToHnMaTh CyIIHOCTH U COLMANIbHYIO 3HAUUMOCTh CBOEH OyylIeil mpodeccuu,
IIPOSIBJIATH K HEW YCTOWYMBBINA UHTEPEC.

OK 2 OpraHu30BbIBaTh COOCTBEHHYIO JIESATEIBHOCTD, ONPENENIATh METOAbI pEIICHUS
npodeccnoHaNbHbIX 33]a4, OLIEHUBATh UX 3()PEKTUBHOCTH U KaYECTBO;

OK3 Pemrate mpo0eMbl, OlIEHUBATh PUCKH U IPUHIMATH PEHICHUS B HECTAHIAPTHBIX
CUTYyalMAX;

OK 4 Ocy1iecTBIATh NOUCK, aHATHU3 U OLIEHKY MH(OpMAIK, HEOOXOIUMON 15t
MTOCTAaHOBKH U peleHus MpOopeCCHOHATBHBIX 33/1a4, MPO(PECCHOHAIBHOTO U
JMYHOCTHOTO PAa3BUTHUS;

OK 5 Hcnonb30BaTh MHPOPMATMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUHU B
po¢eCCUOHATBHON JIEATETFHOCTH;

OK 6 PaboTath B KOJIJIEKTHBE U KOMaH/Ie, 3PPEKTUBHO OOIATHCS ¢ KOJUIETaMH,
PYKOBOJCTBOM, OTPEOUTEISIMU;
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KBaTM(UKAITIH.

OK 7 Bpatb Ha ce0st OTBETCTBEHHOCTH 3a pa0OTy WICHOB KOMAaHIbI (IO {YMHEHHBIX ),
PE3YJIbTAT BBIMOTHEHUS PaOOTHI;
OK 8 CamMoCTOATENBHO ONPEACIATh 3a/1a41 TPOPECCUOHATBHOTO U TMYHOCTHOTO

Pa3BUTHA, 3aHUMATLCA CaM006pa30BaHI/IeM, OCO3HAHHO IJIaHUPOBATh ITOBBINICHUC

Buabl yHuBepcaabHbIX Y4eOHBIX
aeicTBHi
dIrocC Coo

Koawbl
OK

HaunmenoBanmne OK (B
coorBercTtBHH ¢ PI'OC CIIO no
15.01.320nepaTop CTAHKOB €
NPOrpaMMHBIM YIIPABJIEHHEM.

[To3HaBaTeNbHBIE YHUBEPCATbHBIC yUeOHBIC
nerictBus (popmMupoBaHue COOCTBEHHOU

00pa30BaTeNbHON CTPATETUH, CO3HATEIHHOE
dbopMHupoBaHKHE 00PA30BATEIHLHOTO 3aIIPOCa)

OK 2

OK 4

OK 8

OpraHu3oBbIBaTH COOCTBEHHYIO
JESITEIbHOCTD, ONPEIEISITh METO/IbI
pemeHust po(heCCHOHANBHBIX 3a/1a4,
OIICHUBATDH UX IP(HEKTUBHOCTH U
Ka4ecTBO;

OcyuiecTBIATh MOKUCK, aHATN3 U
OIICHKY MH(OpMAIHU, HEOOXOAMMON
JUTSI IOCTAHOBKH U PEIlIeHUs
npodeccuoHaNbHbIX 3aa4,
po(hecCHOHANBHOTO M TMYHOCTHOTO
pa3BHUTHS,

CaMOCTOSTENBHO ONPEAETATh 3a7aun
PO ECCUOHAIIBHOTO U IMYHOCTHOTO
pa3BUTHUSA, 3aHUMATHCS
camMoo0pa3oBaHUEM, OCO3HAHHO
TJIAHUPOBAThH MOBBIIICHUE
KBaJIM(DUKALIHH.

KomMMyHUKaTHBHbBIE YHUBEpPCATbHbIC
yueOHbIe AeMCcTBUS (KOJIEKTUBHAS U
WH/IMBUyallbHAs 1€ATEIbHOCTD IS
pelieHns yueOHbIX, T03HAaBaTEIbHbIX,
MCCJIEIOBATEIBCKUX, IPOCKTHBIX,
MpoQeCCHOHATIBHBIX 3a71a4)

OK 2

OK 5

OK 6

OK 7

OpraHu3oBbIBaTE COOCTBEHHYIO
JeSITEIbHOCTD, ONPEIENSITh METO/IbI
peleHust MpoecCUOHAIBHBIX 3a/1a4,
OLICHUBATh UX 3(PPEKTUBHOCTD U
Ka4yeCTBO;

Hcnonp3oBarh HHGOPMAIIMOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJIOTUH B
PO eCCUOHAIIBHON JeATETHHOCTH;
PaboTath B KOJIJIEKTUBE U KOMaH/E,
3¢ PeKTUBHO 00MIATHCS C KOJIJIETaMH,
PYKOBOJICTBOM, MIOTPEOUTEISIMHU;
BbpaTh Ha cebst OTBETCTBEHHOCTD 32
paboTy YIEHOB KOMaH/IbI
(TOAYMHEHHBIX), pE3yJIbTaT
BBINOJIHEHUS paboThI;

PerynsTuBHbIE yHHUBEpCAJIbHbIE YUeOHbIE
neiicTBus (LenenonaraHue, MIaHupoOBaHKe,
PYKOBOICTBO, KOHTPOJIb, KOPPEKLIN,
MOCTPOCHHE UHIUBUIYAIbHOM
00pa3oBaTebHOI TPAeKTOPHUN)

OK 02

OK 03

OpraHu30BBIBaTH COOCTBEHHYIO
JeSITeTbHOCTD, OTPEEISITh METOIbI
pemeHust Mpo(heCCHOHABHBIX 3a/1a4,
OLIEHUBATh UX 3((HEKTUBHOCTH
MKa4eCTBO;

Pemiate npo0ieMbl, OLIEHUBATh PUCKH
Y TIPUHUMATH PEIICHUS B
HECTAaHJAAPTHBIX CUTYAIHSIX;
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Ocy1ecTBIATh MOUCK, aHAIU3 U

OK 04 | ounenky uHpOpMaIHK, HEOOXOIUMOI
JUTSI TIOCTAHOBKH M PEIICHUS
npodeCCHOHATBHBIX 33/1ad,
po(hecCHOHATLHOTO ¥ TMYHOCTHOTO
pa3BUTHS,

Hcnons3oBath HHGOPMAITMOHHO-
OK 05 | KOMMyHHMKAIIMOHHBIE TEXHOJIOTUH B
npoecCHOHATLHON 1A TEIILHOCTH;
CaMOCTOATENBHO ONPEACIIATh 3a/1a41
po(hecCHOHATLHOTO ¥ TMYHOCTHOTO
pa3BUTHSI, 3aHUMATHCS

OK 08 | camoobpa3zoBaHuEM, OCO3HAHHO
TUTAHUPOBATH MOBBIIIICHUE

KBTI (UKAIIIH;

Co0:1r0/1aTh OCHOBBI 3JI0POBOTO

OK 10 | oOpa3a xu3HH, TpeOOBaHUS OXPaHBI
TpyAa

B messix moAroroBKku o0y4armmxcsi K Oyaymei npogecCHOHAIbHOM JIesiTeJIbHOCTH NPH
HU3y4YeHUH yueOHoI JUCIHATIIHHBI «XHUMHUS B npodecCuoHATbHON
JeSATEIILHOCTH»3aKIaAbIBaeTCsl 0cHOBa 1Jsi opmupoBanus IIK B pamkax peanuzanuu
OOII CIIO no npogeccun1s.01.32 OnepaTop CTAHKOB ¢ IPOrPAMMHBIM YIIPABJICHHEM.

Koamnl IIK HaumenoBanue IIK (B coorBercTBUH ¢ ®T'OC CIIO o 15. 01.32
OnepaTop CTAHKOB ¢ MPOrPAMMHBIM yIpaBJieHHEM

HaumenoBanue BIT{

IK 1.1. OcymiecTBiATh MOATOTOBKY M 0OCITyXMBaHWE pabouero mecra st padOThl Ha
MCTAJUIOPCKYIIUX CTaHKax pPas3sjiM4YHOro BUAa W THUIIA (CBepJ'II/IJ'II)HI)IX, TOKAapPHBIX,
(bpe3epHbIX, KOMUPOBATIHHBIX, IIMTOHOYHBIX U NUTH(OBATHHBIX).
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2. OBBEM YUYEBHOM JUCHUILIMHBIA BUbI YYEEHOM PABOTHI

Bup yueoHoii padoTbl

O0BeM B yacax

O0bem o0pa3oBaTebHOI NPOrpaMMbl Y4eOHOM 1M CHHUIIJIMHbI 76
OcHoBHOe coaep:kanue

BT. U..

TEOPETUIECKOE O0yUeHUE 56
J1a00paTOPHBIC/TIPAKTHYCCKUE 3aHATHS 20
ITIpodeccnonaibHO OPUEHTHPOBAHHOE COJIEPKAHME

BT. 4..

TeopeTuyeckoe o0ydeHue 14
J1a00paTOPHBIC/TIPAKTHYCCKUE 3aHIATHS 18
IIpomexyTounasi arrecranus (1uddepeHuMpPOBAHHBIN 3a4eT) 2
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3.

COJIEP)KAHUE 1 TEMATHYECKOE INTAHUPOBAHUE YYEFHOU JUCIHUATILIAHDBI «Xumus B npodeccHoHaIbHoi

eI TeJIbHOCTH»
Oo0bem Kon Kon
Hanpasienust
HaumenoBanue Conep:xxanue yuyeOHOro marepuasa u Gopmsl B 00pa30BaTeJILHOIO | 00Pa30BaTEJILHOIO BOCIITATEILHOI
pa3/1eJioB U TeM OpraHu3anuu 1esiTeJIbHOCTH 00yYaAOIINXCH yacax pe3yJbTara pe3yJbTara
®Ir'0C COO ®I'OC CIIO paborst
BBenenne Cogepxanue y4eOHOTO MaTepuaa 2
1 | Jlekuuonnoe 3anamue 1 2 JIP 05, 07 OK 01,02,08 [To3H
BBenenne MP 04,09
I1P6 01, 02,
Haydnbie  MeTombl  TO3HAHUS  BEIISCTB |
MUYECKUX SIBJICHM. Ponb sKcriepuMeHTa U TEOpHH B
MUHA. MoOAEeTUpOBaHWE XUMHUYECKHUX TIPOIECCOB.
1YeHHEe ~ XUMUM TpU  OCBOGHHUU  mpodeccuit
(HUYECKOTO npoduis poheCCHOHATLHOTO
Da30BAHMS
Pazneu 1. OO0masi 1 HeopraHu4veckasi XuMus 64
Tema 1.1 ConeprkaHue yueOHOro MaTepuasa
OcHoBHbBIE 1 | Jexkyuonnoe 3anamue 2. 2 JIP 05, 07 OK 01,02,08 ITo3H
MOHATHSA U 3aKOHDI OcHOBHBIE TOHATHS M 3AKOHBI XUMHH MP 04,09
XUMHH I1P6 01, 02,

OcHOBHBIE TOHATHS XUMHH. BemecTtBo. ATowm.
Mornekyna. XUMHYECKHH 3JIEMEHT. AJIOTPONHSL.
IIpoctbie U crnoxHble BemlecTBa. KauecTBEHHBIN U
KOJIMYECTBEHHBLI COCTaB BEIIECTB. XWMHUYECKHE
3HaKu U (opmyrsl. OTHOCUTENbHBIE aTOMHAs U
MOJIEKYyJIIpHass Macchl. KoimuecTBo BemiecTsa.
OcHoBHbIE 3aKOHBI XUMHUHU. CTexuoMeTpus. 3aKOH
COXpaHEHHUsS MAacCChl BEMIECTB. 3aKOH TMOCTOSHCTBA
COCTaBa BEUIECTB MOJIEKYJISIPHON CTPYKTYpbl. 3aKOH
ABorajpo u cienctBus u3 Hero. PacderHeie 3amaun

Ha HaXOXIEHHE OTHOCUTEIbHOM MOJ'ICKy.TISIpHOfI
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Oo0bem Kon Kon
HaumenoBanue Conep:xxanue yuyeOHOro marepuasa u ¢Gpopmsl B 00pa30BaTeJILHOIO | 00Pa30BaTEJIbHOIO Hal‘lpaBJIeHl/lﬂu
pa3aesioB U TeM OPraHM3alMHU AeSITeJIbHOCTH 00y4aAI0INXCH yacax pe3yJabTarta pe3yJbTara pocHHTaTeILHON
®roc COO ®rocC Cno paborst
MaccChl, OINPEJEICHUE MACCOBOM JOJM XUMHUUYECKHUX
3JIEMEHTOB B CJI0)KHOM BEIIIECTBE.
IIpakTuyeckoe 3ansaTue Nel 2 JIP 08,12 OK 02,03,04 TH
Pemenue pacdeTHbIX 3a1a4 110 hopMyiam. MP 01,03
I1P6 02,03,04
Tema 1.2 3 | Jlekyuonnoe 3anamue 3 JIP 1,5,7 OK 01,02,08 IIozH
Iepuoanyeckuii IMepuoanyeckuii 3akoH. CTpoeHue aToma. MP 04,09
3aKOH U I1P6 01, 02,
nepuoanyecKas Otkpeitue JI. . MenneneeBsim Ilepuoanueckoro
cucrema 3akoHa. IlepBas popmynupoBka 3akoHa. CTpyKTypa
XUMHYECKHX MEePUOIUYECKON TaOIUIBl: TEPUOAbI W TPYIIIHL. 2
3J1eMEHTOB Crpoenue  aroma.  CTpoeHHME  DIIEKTPOHHBIX
A.U. MenaeneeBa 000J104€K. CoBpeMeHHast (dhopMynupoBka
U CTPOeHHe aToMa MEepUOUYECKOr0  3akoHa.  HayuHble  MeTObI
MO3HAHUS BEIIECTB U XUMHMUYECKHUX SsIBIICHUU. Poib
AKCIIEPUMEHTA U TEOPUU B XUMHUHU. MoOJenpoBaHue
XUMHUYECKHX MTPOLIECCOB.
IIpakTuyeckoe 3ansiTue Ne2 4 JIP 08,12 OK 02,03,04 TH
MonenupoBaHue NOCTPOEHUS NEPUOANYECKON TaOINIIbI MP 01,03
XUMHYECKHX 3JIE€MEHTOB I1P6 02,03,04
IIpakTuyeckoe 3ansaTue Ne3
Crpoenue aToma
Tema 1.3 Coneprkanue yueOHOro MaTepuana
Ctpoenue
BelllecTBa 1 | JlekumonHoe 3aHsiTHe Ne 4 2 JIP 05, 07 OK 01,02,08 ITozH
Buabsl XUMHYeCKHX cBA3el MP 04,09
I1P6 01, 02,

HMoHHast  xuMuveckas CBs3b. KaTHOHBI, WX
o0pa3oBaHHe M3 aTOMOB B pe3yJbTaTe Mpolecca
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O0LeM

Koxa

Kon

Hanpasiaenus
HaumenoBanue Conep:xxanue yuyeOHOro marepuasa u ¢Gpopmsl B 00pa30BaTeJILHOIO | 00Pa30BaTEJIbHOIO .
pa3aesioB U TeM OPraHM3alMHU AeSITeJIbHOCTH 00y4aAI0INXCH yacax pe3yJabTarta pe3yJbTara BOCHHTATCILHON
®IroC COO ®Ir'oC CIo padoTeI
okucieHus. Knaccudukaiys HOHOB MO COCTaBy,
3HAKY 3apsiia. KoBanenTHas CBSI3b.
DIIEKTPOOTPULIATENLHOCTb. [TonstpaoCcTh u
HEIOJISIPHOCTD CBSI3H.
IIpakTuyeckoe 3ansiTue Ned 4 JIP 08,12 OK 02,03,04 TH
AHanun3 METaJNIMYECKOM CBSI3U MP 01,03
I1P6 02,03,04
IIpakTHyeckoe 3ansiTue Ne5
O3HaKOMJICHHE CO CBOMCTBAMM JIUCTIEPCHBIX CUCTEM
Tema 1.4 1 | Jlekyuonnoe 3anamue 5 2 JIP 05, 07 OK 01,02,08 ITo3H
Bona. PacTBopsbl. Bona. PacTBopbl MP 04,09 TIK 1.1.
DJIeKTPOJIMTHYECKA I1P6 01, 02,
s Bona xak pactBopuTenb. PacTBOpUMOCTH BeIeCTB.
JMCCOUAIUSA Haceiennsie, HEHACHIIEHHBIE, TEPECHIIICHHBIC
pacTBOpbl. 3aBHCHUMOCTb PAacTBOPUMOCTHU Ta30B,
JKUJKOCTEH M TBEPJIBIX BEHIECTB OT PA3ITHUYHBIX
dakTtopoB.  MaccoBas  fonE  PAacTBOPEHHOTO
BEIIIECTBA.
JladopaTopnas pabora 1 2 JIP 6 OK 05,06,07 TH
IIpurorosjieHne pacTeopa 3aJaHHON KOHUEHTPALNHU MP 02,04 K 1.1.
I1P6 01,02,04,05,06
5 | JlekmuoHHOe 3aHATHE 6 2 JIP 05, 07 OK 01,02,08 ITosH
DJIeKTPOJIMTHYECKAS] TUCCOIUALNS MP 04,09 K 1.1.
I1P6 01, 02,

DIEKTPONUTHYECKAsT AUCCOLMAIUS. DIEKTPOIUTHI U
HEINEKTPOJIUThI. CUIbHBIC U C1a0bIe DIEKTPOTUTHI.
[Tonoxenus treoprn. OCHOBHbBIE MOJIOKEHUS TEOPUU
AJIEKTPOJIMTUYECKON aucconuani. Kuciaorsl,
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Oo0bem Kon Kon
Hanpasiaenus
HaumenoBanue Conep:xxanue yuyeOHOro marepuasa u ¢Gpopmsl B 00pa30BaTeJILHOIO | 00Pa30BaTEJIbHOIO .
pa3aesioB U TeM OPraHM3alMHU AeSITeJIbHOCTH 00y4aAI0INXCH yacax pe3yJabTarta pe3yJbTara pocHHTaTeILHON
®roc COO ®rocC Cno paborst
OCHOBAHUS U COJIA KaK AIEKTPOJIuThL. [IpuMenenue
BOJIbI B TEXHUYECKUX LIETSX.
Tema 1.5 Cojeprkanne y4eOHOro MaTepuaa
Kanaccupuxauus 1 | Jlekyuonnoe 3anamue 7 2 JIP 05, 07 OK 01,02,08 ITozH
HEOPraHu4YecKux Oxcuapl 1 ocHoBanus. Ux cBoiicTBa MP 04,09
COeIMHEHU 1 uX I1P6 01, 02,
CBONCTB ConeobOpasyromue U HECOoJIeo0pa3yomue OKCUIBL.
OcHoBHble, amMpOTEpHbIE U KHUCIOTHBIE OKCHUJBI.
3aBUCMMOCTh  XapakTepa OKCHAA OT CTEIEeHU
OKHUCJICHUSA o0pa3yro1ero ero MeTaa.
XumMuyeckue CcBoWcTBa  OKcuuoB. [lomydenue
okcuioB. ConeoOpasyronme U HecoIeoopasyronme
okcuabl. OcHOBHbIE, amM(OTEepHbIE U KHCIOTHBIE
OKCHJIbI. 3aBUCUMOCTh XapakTepa OKCHIa OT
CTETNIEHH OKHUCJICHHS OOpa3yIoIlero ero MeTaia.
XUMHYECKHE CBOMCTBA OKCUIOB ¥ OCHOBAaHUN
ITonydyeHne OKCHIOB U OCHOBAHUU.
Jlabopamopuasa pavoma Ne2 2 JIP 6 OK 05,06,07 TH
HcnbiTanue pacTBOPOB 11eJI04Yeil HHANKATOPAMHU MP 02,04
I1P6 01,02,04,05,06
3 | JIexuuonnoe 3anamue 8 2 JIP 05, 07 OK 01,02,08 ITozH
Kucjorel 1 coun. MP 04,09
Hx cBoiicTBAa. I1P6 01, 02,

KuCcnoThI Kak AJIeKTPOIUTHI, UX KJIaCCU(DUKALINS TTO
Pa3JIMYHBIM MPU3HAKaM. XUMHUYECKUE CBOMCTBA
KHCJIOT B CBETE TEOPUHU AIEKTPOJIUTUUYECKON
nuccoruanui. OcoOeHHOCTH B3aUMOAEHCTBHUS
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Oo0bem Kon Kon
HaumenoBanue Cone ] Hanpasaenns
JAepxaHue yueOHOro Mmatepuajia u (popMbl B 00pa30BaTeJILHOIO | 00Pa30BaTEJIbHOIO N
pa3aesioB U TeM OPraHM3alMHU AeSITeJIbHOCTH 00y4aAI0INXCH yacax pe3yJabTarta pe3yjabTarta pocHHTaTeILHON
®roc COO ®rocC Cno paborst
KOHLICHTPUPOBAHHOW CEpHOM U a30THOU KHUCIIOT C
MeTaJUIaMH.
OcHOBHBIE CTIOCOOBI OTYYECHHUST KUCIOTHI.
JladbopaTopHasi padora Ne3 2 JIP 6 OK 05,06,07 TH
N3yueHue B3auMOICMCTBUS KUCIIOT C METAJTIAMU MP 02,04
I1P6 01,02,04,05,06
IpakTnyeckoe 3ansaTHeNe6 8 JIP 08,12 OK 02,03,04 TH
AHanu3 ruapoIn3a coiei pa3aMvyHOro TUIa MP 01,03
I1P6 02,03,04
IIpakTHyeckoe 3ansaTueNe7
BzaumoneiicTBue coseit ¢ MeTauiaMu
IIpakTyeckoe 3ansaTueNe8
BzanmoelicTBre KUCIOT ¢ OKCHIIAMH METaJIJIOB.
IIpakTnyeckoe 3ansaTHeN29
Wnentudukanus HEOPraHM4ecKuX COeTMHEHUH.
Tema 1.6 1 | Jlekyuonnoe 3anamue 9 2 JIP 05, 07 OK 01,02,08 ITosH
Xumuueckue Kuacenpukanusi XuMHYECKHX PeaKIUi. MP 04,09
peaxyuu. I1P6 01, 02,
Memannwvt u Peakuyu coeauHeHMs, pa3oXKEHUs, 3aMEIICHUs,
Hememanvl. obmena. Karamutuueckue peakuuu. OOpaTumble U

I'omorenHsie u
DK30TEepMUYECKUE U
TemoBoit 3 dext

HeoOpaTuMble peaxkuuu.
reTeporeHHble  Peakluu.
OHAOTCPMHUYCCKUEC PCaKIHUU.
XUMHUYECKHX PeaKIuii.
TepMOXUMHYECKHE YPABHEHHS.
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Oo0bem Kon Kon
HaumenoBanue Conep:xxanue yuyeOHOro marepuasa u ¢Gpopmsl B 00pa30BaTeJILHOIO | 00Pa30BaTEJIbHOIO Hal‘lpaBJIeHl/lﬂu
pa3/1eJioB U TeM OpraHu3anuu JesiTeJIbHOCTH 00yYaAOIIUXCH yacax pe3yJbTarTa pe3yJbTara BOCHHTATCILHON
‘ ®IroC COO ®Ir'oC CIo padoTeI

JlaGopaTtopHas pabora Ne4 4 JIP 6 OK 05,06,07 TH
AHaIM3 CKOPOCTH XUMHUYECKHUX PEAKLUI U XMMHUECKOTO MP 02,04
paBHOBECHS. I1P6 01,02,04,05,06
JladbopaTopHas padora Ne5
AHaIM3 XUMAYECKOTO PAaBHOBECHS
IpakTnyeckoe 3ansitueNel( 2 JIP 08,12 OK 02,03,04 TH
Brimmomnenne oKUCINTENTbHO-BOCCTAHOBUTECILHBIX MP 01,03
peaKImii I1P6 02,03,04
2 | Jlekuuonnoe 3anamue 10 2 JIP 05, 07 OK 01,02,08 ITo3H

IMonsTue 006 YIeKTPOIHU3E. MP 04,09

I1P6 01, 02,

DNEKTPOIN3 PpaCIUIaBOB. OJEKTPOJIU3 PACTBOPOB.

DIEKTPOTUTHIECKOE MOJTyYeHUE AJTFOMHHMS.

[TpakTrueckoe MpUMEHEHUE ANEKTPOIIH3A.

l'anpBaHOILIACTHKA.

["anbpBaHOCTETHSI. PadunupoBanme LIBETHBIX

METaJIOB.
3 | Jexyuonnoe 3anamue 11 2 JIP 05, 07 OK 01,02,08 ITozH

MeTajlibl. MP 04,09

I1P6 01, 02,

OCOOEHHOCTH CTPOEHHS aTOMOB U KpPUCTAJUIOB.
®dusnueckue cBoiictBa Mmeramio. Kiaccudukarms
METAJIJIOB TI0 Pa3IMYHBIM MpHU3HAKaM. XHUMUYECKUE
CBOMCTBA METAJNIOB. JJEKTPOXUMHUYECKUN  PAJ
HaIpsDKEHUH MeTauioB. MetaimioTepMus.
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O0LeM

Koxa

Kon

H HanpasJienust
anMeHOBaHMe Conep:xxanue yuyeOHOro marepuasa u ¢Gpopmsl B 00pa30BaTeJILHOIO | 00Pa30BaTEJIbHOIO .
pa3aesioB U TeM OPraHM3alMHU AeSITeJIbHOCTH 00y4aAI0INXCH yacax pe3yJabTarta pe3yJbTara pocHHTaTeILHON
®roc COO ®rocC Cno paborst
OO6mue crnocoObl MOTy4YeHHUS METAJUIOB.
JlabopaTopnasi padora Ne6 2 JIP 6 OK 05,06,07 TH
AHanu3 peakiyuy 3aMeIeHUs] MEIU JKeJIe30M MP 02,04
I1P6 01,02,04,05,06
IpakTnyeckoe 3ansitueNel2 2 JIP 08,12 OK 02,03,04 TH
O3HakomiIeHHE C 00pa3laMyu METaJIOB MP 01,03
I1P6 02,03,04
Jlekyuonnoe 3anamue 12 2 JIP 05, 07 OK 01,02,08 IIozH
ITonsiTue 0 MeTALIIyprUM. MP 04,09
I1P6 01, 02,
[TupomeTaimyprusi, THAPOMETALTYPrUs U
anekTpoMeTaTyprusi. CrijiaBbl YepHBIE U LIBETHBIE
["anpBanocCTErUs. PaduH1poBaHNE LIBETHBIX
METaJIOB.
IIpakTuyeckoe 3ansiTueNe13 2 JIP 08,12 OK 02,03,04 TH
Pemienune skciepuMeHTAIBHBIX 3a7a4 MP 01,03
I1P6 02,03,04
Jexkyuonnoe 3anamue 13 2 JIP 05, 07 OK 01,02,08 ITosH
Kopposust meTanioB. Ciocodbl 3a1IUThI MP 04,09
META/JIOB 0T KOPPO3UM. I1P6 01, 02,

Koppo3zus METAJJIOB: XUMHUYECKast u
NIEKTPOXMMHUYECKAsl.  3aBUCHMOCTb  CKOPOCTH
KOPPO3HUH OT YCIOBHM OKPY KarOLIEN CpeJibl.

Knaccugpukamus ~ koppo3uu METAJIJIOB 1o
pa3iauuHbiM  mpu3HakaM.  CrnocoObl  3aIIMThI
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O0bem Kon Kon
Hanpasiaenus
HaumenoBanue Conep:xxanue yuyeOHOro marepuasa u ¢Gpopmsl B 00pa30BaTeJILHOIO | 00Pa30BaTEJIbHOIO .
pa3aesioB U TeM OpraHu3anuu JesiTeJIbHOCTH 00yYaAOIIUXCH yacax pe3yJbTarTa pe3yJbTara pocHHTaTeILHON
®roc COO ®rocC Cno paborst
METAJIJIOB OT KOPPO3UH
6 | Jexuuonnoe zanamue 14 1 JIP 05, 07 OK 01,02,08 ITosH
HeMmeTaJibl. MP 04,09
I1P6 01, 02,
OcobenHoctu cTpoeHuss aroMoB. Hemeramnbr —
IPOCThIE  BELIECTBA.  3aBUCHMOCTb  CBOWCTB
TJIOTCHOB OT WX IIOJIOKCHUS B TICPUOJIUYCCKOU
cucteme. OKHCIUTENbHBIE W BOCCTAaHOBHUTEIbHBIC
CBOMCTBa HEMETAUIOB B 3aBUCUMOCTH OT UX
MIOJIO’KEHHUS B PSIAY DJIEKTPOOTPULIATEIHHOCTH.
Koumponvnan paooma 1
O060061enue 3Hanui no pasaeny «Heoprannueckas
XUMHUS
Paznen 2 Opranuyeckass XuMHs 50
Tema 2.1 1 | Jlekyuonnoe 3anamue 15 2 JIP 05, 07 OK 01,02,08 ITosH
Yraesoaopoasl Teopust cTpOeHUs OPraHUYECKHUX COeIMHEHU I MP 04,09
A.M.Bytaeposa. I1P6 01, 02,

Teopuss CTpoeHUs OpPraHMYECKUX COCIUHEHHU
A .M.bytnepoBallpuponnsle, HCKYCCTBEHHBIE H
CUHTETUYECKHE OpraHUYECKHE BEILIECTBA.
CpaBHeHue OpraHUYeCKUX BEILECTB c
HEOpPraHW4YeCKMMHU. BaneHTHoCcTh.  XHMMHYECKOE
CTPOCHHE KaK IOPSINOK COCIMHEHHS aTOMOB B

MOJIEKYJIBI 110 BAQJEHTHOCTU. Te€opus CTPOCHHS
OpPraHUYECKUX COEMHEHUI A.M.bytnepoga.
OCHOBHBIE  TIOJIOKEHUS TEOPUU  XHMHUYECKOTO
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Oo0bem Kon Kon
HaumenoBanue Conep:xxanue yuyeOHOro marepuasa u ¢Gpopmsl B 00pa30BaTeJILHOIO | 00Pa30BaTEJIbHOIO Hal‘lpaBJIeHl/lﬂu
pa3aesioB U TeM OPraHM3alMHU AeSITeJIbHOCTH 00y4aAI0INXCH yacax pe3yJbTarTa pe3yJbTara pocHHTaTeILHON
®roc COO ®rocC Cno paborst
\ CTPOCHUS
JlaGopaTtopHasi padora Ne7 2 JIP 6 OK 05,06,07 TH
N3rorosieHne MOJIEKYJ OPraHU4EeCKUX BELIECTB MP 02,04
I1P6 01,02,04,05,06
Ilpakmuueckoe 3anamue Nol4 2 JIP 08,12 OK 02,03,04 TH
Homenkiatypa opraHMuecKkux BEIIEeCTB OPraHUYECKUX MP 01,03
BEIIECTB I1P6 02,03,04
Tema 2.2 6 | Jdexuuonnoe zanamue 16 2 JIP 05, 07 OK 01,02,08 ITosH
Yraesogopoanl u IIpenenbHbIe yrieBOAOPOAbI MP 04,09
HX I1P6 01, 02,
NPHUPOIHbIE ['omonornyeckuit psia, U30Mepusi U HOMEHKJIATypa
HCTOYHHUKH aJIKaHOB. XMMHUYECKHE CBOMCTBA aJKaHOB (METaHa,
dTaHa): TOpPEHHe, 3aMelleHHe,  pa3JoKEHUeE,
JeTUAPUPOBAHUE.
[IpuMeHeHre anKaHOB Ha OCHOBE CBOMCTB
7 | Jlekuuonnoe 3anamue 17 2 JIP 05, 07 OK 01,02,08 ITozH
HenpenenbHble yriieBoiopoabl. MP 04,09
I1P6 01, 02,

DTHIIEH, ero Moy4yeHue (IeruapupoOBaHUEM dTaHa,
ToMMepHu3aleit moaudITuiIeHa). I omonorundeckuit
I, ©30MEPUS, HOMEHKJIATypa AJIKEHOB. XUMUYECKHUE
HCTBA TUJIEHA: TOPEHUE, KAUECTBEHHbBIC PEAKLIUU
€CI[BeYMBaHKNE OPOMHOM BOJIBI M paCTBOPA
PMaHTaHaTa Kajus), TUApaTaIys, MOJINMepH3aIusl.

MMEHEHHE DTUJIEHA HAa OCHOBE CBOWCTB.
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O0bem Kon Kon
Hanpasiaenus
HaumenoBanue Conep:xxanue yuyeOHOro marepuasa u ¢Gpopmsl B 00pa30BaTeJILHOIO | 00Pa30BaTEJIbHOIO .
pa3/iesioB U TeM OpPraHM3alMu AesiTeTbHOCTH 00y4aI0IINXCH yacax pe3yJabTarta pe3yjabTarta pocHHTaTeILHON
®rocC CO0 ®rocC CIo paborsl
ConpspkeHHble TUeHbl. XMMHUECKHUE CBOICTBA
raauera 1,3 u u3omnpenHa: noauMepu3alus.
TYpaJbHBIM U CHHTETUYECKHE Kayuyku. Pe3una.
Anertnied. XMUMHUYECKUE CBOMCTBA alleTHUJICHA:
beHue, oOecIiBeunBaHNe OPOMHOI BOJIbI,
1COeTMHEHUH. XJIOPOBOJOPO/Ia ¥ TUpATAIHSI.
MMEHEHUE alleTUJIeHa HA OCHOBE CBOWCTB.
Jlekyuonnoe 3anamue 18 2 JIP 05, 07 OK 01,02,08 IIozH
IIpuponHbie HCTOYHUKH MP 04,09
I1P6 01, 02,
CocraB, NpuMEHEHHUE B KaueCTBE TOILJIMBA.
CocraB u nepepabotka Hedru. [leperonka nedtu.
HedrenpoayxTsi.
Jlekyuonnoe 3anamue 19 2 JIP 05, 07 OK 01,02,08 ITozH
Apensl. bensou. MP 04,09
I1P6 01, 02,
XUMHYECKUE CBOMCTBA OEH301a: TOPEHHE, PEAKITIHI
3aMelleHus (TaIoreHUPOBaHKEe, HUTPOBAHUE).
[TpumeHneHne 6eH30J1a HA OCHOBE CBOMCTB.
JlaGopaTopnas paGora Ne§ 2 JIP 6 OK 05,06,07 TH
ITomyuyenue 3THIIEHA U ONBITHI C HUM MP 02,04

ITP6 01,02,04,05,06
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Oo0bem Kon Kon
HaumenoBanue Conep:xxanue yuyeOHOro marepuasa u ¢Gpopmsl B 00pa30BaTeJILHOIO | 00Pa30BaTEJIbHOIO Hal‘lpaBJIeHl/lﬂu
pa3/1eJioB U TeM OpraHu3anuu JesiTeJIbHOCTH 00yYaAOIIUXCH yacax pe3yJbTarTa pe3yJbTara pocHHTaTeILHON
®roc COO ®rocC Cno paborst
IIpakTuyeckoe 3ansiTue NelS 4 JIP 08,12 OK 02,03,04 TH
[TocTpoenue uzomepon MP 01,03
I1P6 02,03,04
IpakTnueckoe 3ansitue Nel6
OsnakomiieHue ¢ oOpaszuamMu HehTH 1 HePTENPOIYKTaMHU
Tema 2.3 1 | Jlekyuonnoe 3anamue 20 2 JIP 05, 07 OK 01,02,08 [To3H
Kucaopoacoaep- Cnuprsl. MP 04,09
JKalme I1P6 01, 02,
OpraHuvyecKue CtpoeHHe U CBOMCTBA OJIHOATOMHBIX CITUPTOB.
coeUHEeHHUs Brnusinue 3TaHoNa M METaHONIA HA OPTaHU3M.
['muniepuH Kak mpeAcTaBUTEIh MHOTOATOMHBIX
cnuptoB. KauecTBeHHas peakiys Ha MHOTOaTOMHBIE
crupthl. [IpuMeHeHue rmiepuHa.
2 | Jexuuonnoe zanamue 21 2 JIP 05, 07 OK 01,02,08 ITosH
®denoJ. MP 04,09
I1P6 01, 02,

duznyeckue 1 XUMHUYECKHE CBOICTBa eHoza.
B3anMHoe BiMsiHHE aTOMOB B MOJIEKYyJIe (heHoa:
B3aUMOJICVCTBUE C THIPOKCUIOM HATPUS U a30THON
kucinoToi. [Ipumenenue peHoIa Ha OCHOBE
CBOMCTB.
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O0LeM

Koxa

Kon

Hanpasiaenus
HaumenoBanue Conep:xxanue yuyeOHOro marepuasa u ¢Gpopmsl B 00pa30BaTeJILHOIO | 00Pa30BaTEJIbHOIO .
pa3/1eJioB U TeM OpraHu3anuu JesiTeJIbHOCTH 00yYaAOIIUXCH yacax pe3yJbTarTa pe3yJbTara pocHHTaTeILHON
®roc COO ®rocC Cno paborst
Jexkyuonnoe 3anamue 22 2 JIP 05, 07 OK 01,02,08 ITo3H
ANbaernabl MP 04,09
I1P6 01, 02,
[Tonsitue 06 anbaeruaax. AnpAeruaHas rpyImna Kak
dbyHKIIMOHaTBHAS. DOpMaBACTU U €r0 CBOMCTBA:
OKHCJICHHE B COOTBETCTBYIOIIYIO KUCIIOTY,
BOCCTAHOBJICHHE B COOTBETCTBYIOIIHH CITAPT.
[TomydeHue anbaeru0B OKHUCICHUEM
COOTBETCTBYIOIIHX CIUPTOB. [IpuMeHeHME
dbopManbaeruia Ha OCHOBE €ro CBOWCTB.
Jexkyuonnoe 3anamue 23 JIP 05, 07 OK 01,02,08 ITo3H
Kap6oHoBbIe KHCJIOTHI. 2 MP 04,09
I1P6 01, 02,

[TonsiTue o kapOoHOBBIX kKucnoTax. KapbokcuibHas
/mina Kak (GyHKIHOHAIbHAsA. ["'oMonorndeckuii psj
BJICJIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
ITydeHre KapOOHOBBIX KHCIIOT OKUCIEHUEM

JIETUI0B. XUMUYECKHE CBOMCTBA YKCYCHOM KUCIIOTHI:

e CBOMCTBA C MUHEPAIBHBIMUA KUCJIIOTAMHU U
KLUt aTepudukanuu. [Ipumenenne ykcycHon
CJIOTBI HA OCHOBE CBOMCTB. BrIciue KUpHbIE

CJIOTHI HA TPUMEPE NATbMUTUHOBOW U CTE€APUHOBO.
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Oo0bem Kon Kon
HaumenoBanue Conep:xxanue yuyeOHOro marepuasa u ¢Gpopmsl B 00pa30BaTeJILHOIO | 00Pa30BaTEJIbHOIO Hal‘lpaBJIeHl/lﬂu
pa3aesioB U TeM OPraHM3alMHU AeSITeJIbHOCTH 00y4aAI0INXCH yacax pe3yJbTarTa pe3yJbTara pocHHTaTeILHON
®roc COO ®rocC Cno paborst
Jexkyuonnoe 3anamue 24 2 JIP 05, 07 OK 01,02,08 ITo3H
CJ10:kHbBIE 3QUPBI U KUPBI. MP 04,09
I1P6 01, 02,
[TomydeHue ClIOKHBIX A(DUPOB peaKiueit
pudukanuu. CioxHbie 3UpPHI B IPUPOJE, UX
raerne. [IpuMeHeHne clIoKHBIX Y(QUPOB HA OCHOBE
WCTB.
Jlekyuonnoe 3anamue 25 2 JIP 05, 07 OK 01,02,08 IIozH
YriaeBoanl. MP 04,09
I1P6 01, 02,
VYrieBonpl, MX KIaCCU(PUKALIMS: MOHOCAXAPHIbI
(rimroko3a, ¢ppykTo3a). I moKko3a — BeIecTBo ¢
JBOMCTBEHHON (YyHKIUEH — ambAeruoCupT.
XUMHUYECKUE CBOMCTBA TIIFOKO3bI: OKUCIIEHUE B
TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT,
ciuptoBoe Opoxenue. [IpaMeHeHne ToK03bI Ha
OCHOBE CBOWCTB.
JlabopaTopnasi padora Ne9 8 JIP 6 OK 05,06,07 TH
AHanu3 pacTBOPUMOCTH IIHIIEpUHA MP 02,04

JladopaTopnas padora Nel(
AHanu3 CBOMCTB KapOOHOBBIX KUCIOT.

JlabopaTopnasi padora Nell
HccnenoBanue B3anMOJICHCTBUE TITIOKO3bI U CaXxapo3bl C

ITP6 01,02,04,05,06
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Oo0bem Kon Kon
HaumenoBanue Conep:xxanue yuyeOHOro marepuasa u ¢Gpopmsl B 00pa30BaTeJILHOIO | 00Pa30BaTEJIbHOIO Hal‘lpaBJIeHl/lﬂu
pa3aesioB U TeM OPraHM3alMHU AeSITeJIbHOCTH 00y4aAI0INXCH yacax pe3yJbTarTa pe3yJbTara pocHHTaTeILHON
®roc COO ®rocC Cno paborst
ruapokcuaom meau (1)
JlabopaTopHas padora Nel2
HccnenoBanue CBOMCTB MbLla
Tema 2.4 1 | Jlekyuonnoe 3anamue 26 2 JIP 05, 07 OK 01,02,08 ITo3H
A3oTcoaepxammue AMHHBI. AMUHOKHCJIOTBI MP 04,09
OpraHuvecKue I1IP6 01, 02,
coeUHEeHUsI. [TonstTre 06 aMmuHax. AnudaTuueckue aMUHbL, UX
IMoumepsl KJIacCU(UKALUI U HOMEHKJIATypa
Pa3BUBAIOIIKXCS CTPAH.
2 | Jlekuuonnoe 3auamue 27 2 JIP 05, 07 OK 01,02,08 [To3H
Bbeakn MP 04,09
[1P6 01, 02,
[lepBuuHas, BTOpUYHAs, TPETUYHAS CTPYKTYPHI
TKOB. XUMHYECKHE CBOICTBA OCJIKOB: TOPEHHUE,
1aTypanus, TUIPOJIN3, IIBETHBIE PEaKIIUU.
piorudeckue pyukiuunu 0enkos. [Tomumepsl. benku u
TUcaxapyabl Kak OMOMOJIMMEphI
JlabopaTopHasi padora Nel3 2 JIP 6 OK 05,06,07 TH
N3ydenue cBoiicTB Oenka MP 02,04
I1P6 01,02,04,05,06
IpakTuyeckne 3anaTuaNel7 2 JIP 08,12 OK 02,03,04 TH
Pemenne skciepuMeHTaNbHBIX 3a]a4 Ha MP 01,03
UICHTU(PHUKAIMIO OPTaHUYECKUX BELIECTB I1P6 02,03,04
Htorosoe 3ansarue. uddepeHimpoBanHblil 3aueT 2 TH
Bcero: 76
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4. YCJOBHUS PEAJIN3ALIMU ITIPOTPAMMbBI YYEBHOM JUCIUILINHBI

TpeboBaHus K MUHMMATBHOMY MATEPHAIbHO-TEXHHYECKOMY 00ecrevyeHn 0
Peanuzanuss mporpamMmbl  y4yeOHOW AMCHMIUIMHBI TpeOyeT Haauuusi y4eOHOro KaOuHeTa,
naboparopuii
Oo6opynoBanue yueOHOro KabuHera:
— II0CA/I0YHBIC MECTA 110 KOJIUYECTBY O0YHaIOMINXCs
— pabouee MecTO MperoaaBaTelis
— TaOJMIBI IO HEOPTAaHMYECKON XUMUU
— TaOJMIBI IO OPraHUYECKOW XUMHHU
—  TaOJIUIBI 10 METAIUTYPrUU
—  Ta0JIMIBI IO XMMUYECKOH MPOMBIIUIEHHOCTH
— CHpaBOYHBIC TAOIUIIBI
— Ha0op KOJIJICKIIHHA
— 00beMHBIC MOAETH KPUCTAIUIMYECKUX PEIIETOK
— 00pa3upl METAJUIOB, HEMETAUTMYECKUX MaTEePUAJIOB - HAOOPHI aTOMOB JUISl COCTaBJICHHUS MOJIEIICH

MOJIEKYI.

TexHnuyeckue cpeacTBa 00y4eHHUsI:
— DKpaH;
— KomIbloTep (C BBIX0JI0M B MIHTEpHET);
IIPOEKTOD;

OobopynoBanue Jadoparopun u pado4ux Mect JadopaTopum:
— OOopynoBaHHas XUMU4ecKas jJabopaTopus ( crenHaIbHbIE pabO4Yre MECTa, BBITSDKHBIC MIKaQBbl,

PaKOBUHBI C XOJOAHOU U ropsyeii BOJIOM. )

— Habopbl XUMHUYECKUX PEAKTHBOB
— 1puOOpbI U MPUHAJJIEKHOCTHU I OTIBITOB

Nudopmannonnoe odecneyenne 00ydeHus

3.2.10cHOBHbBIE ITeYATHDBIC U3IAHNA:

1. ["abpuensn O.C. Xumus: kaura s npenogasarenst/ ['abpuensn O.C., JIsicoa I'.I': yue6.-
Meroa. mocobue. — M., 2012-332¢ (HauanpHoe u cpemaHee mpodeccHoHaIbHOE 00pa3oBaHUE.
Ob6meobpa3zoBaTenbHble quciuIuinHbl).; ISBN 978-5-7695-8110-6 .

3.2.2. OCHOBHBIE 3JIEKTPOHHbIE U31aHUA
1. CereBbie oOpa3oBarenbHbie coobmiecTBa pecypcoB OduinanbHbIil caiiT- Pexum moctyma
www.openclass.ru (gara obparenus: 03.06.2022).
2.Enunas xoiuiekius mu@poBBIX 00pa30BaTebHBIX pPecypcoB pecypcoB OdummanbHbIA canT-
Pexxum moctyna www.schoolcollection.edu.ru (mara oopamenus: 03.06.2022).
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