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1.IHIOACHUTEJIBHASA 3AIIMCKA

[Iporpamma y4eOHOM TUCIUTUIMHBI « XUMUS B npodeccuoHaIbHON
JeATeIbHOCTH» pa3padoTaHa Ha OCHOBE:

— (QenepasbHOTO TOCYIAapCTBEHHOTO 00pa30BaTENbHOTO CTAaHAAPTa CpexHero oOImero
obpazosanus(nainee — ®I'OC COO);

— IPUMEpPHOW OCHOBHOHM 00pa30BaTEIbHOM MPOrpPaMMBbI CPEJHEro 00Iero oopazoBaHUS
(manee — ITOOIT COO);

— (denepanbHOTO roCy/1apCTBEHHOTO 00pa30BaTEILHOTO CTaHjaapTa CpeIHEro
npodeccroHaibHOT0 oOpazoBanms (Hamee — GI'OC CI10)15.01.33 Tokapp Ha cTaHKax ¢
YHCIIOBBIM ITPOTPAMMHBIM YIIPABIICHUEM.

— TpuMepHON paboueil mporpaMMbl 0011e00pa30BaTENbHON YUeOHOM TUCIHUIUIMHBI « XUMUS
M0 TEXHUYECKOMY MPOPHITIO(J171s1 TPOPECCHOHATIBHBIX 00pa30BaTEIbHBIX OpraHU3alINi );

— ydeOHoro miaHa no npogeccun 15.01.33 Tokaps Ha cTaHKaxX C YUCIOBBIM MPOrPAMMHBIM
yIpaBIECHUEM.

— pabouelt mporpammbl Bocriutanus 1o npodeccuu 15.01.33 Tokaps Ha CTaHKaX C YUCIOBBIM
MPOTPAMMHBIM YIIPABIICHUEM.

[Iporpamma yueOHON AuCHMITIMHBI «XUMHS B NPOPECCHOHAIBHON JESITeTbHOCTH»
paszpabotana B cootBeTcTBUMU ¢ KoHmenmei mpemnogaBanus o0mieo0pa3oBaTeIbHbIX TUCITUTIIINH C
ydyeToM  Npo¢eCcCHOHAIbHOW  HANpaBICHHOCTHM MpPOrpaMM  CPEAHEro MpoQeccrOHAIbHOTO
oOpa3oBaHHs, peaTu3yeMblXx Ha ©0a3e OCHOBHOrO o00mero oOpa3oBaHMs, YTBEP)KICHHOM
pacniopsbkeHneM MunuctepctBa npocsenienus Poccuiickoin @eneparuu ot 30.04.2021 Ne P-98, na
OCHOBaHMM mHcbMa JlemapramMeHTa TOCYAapCTBEHHOM TMOJUTUKU B  cdepe  CpeaHero
npodeccuoHaNIBHOTO 00pa3oBaHus U MPo(HecCHOHATBLHOTO 00ydeHUss MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®eneparun ot 30.08.2021 No 05-1136 «O HampaBieHUH METOIUK MPETO aBaHUS.

Coneprxanne pabodeil mporpaMMbl 10 YICOHOW AUCIMIUIMHE «XUMHUSI B TTPOPECCHOHAITBHON
NesITENbHOCTHY Pa3paboTaHO Ha OCHOBE:

— CHHXpOHM3aIuu oOpazoBaTebHBIX pe3yabTaToB ®I'OC COO (MMYHOCTHBIX, MPEAMETHBIX,
MetanpeameTHeix) 1 @I'OC CIIO (OK, IIK) ¢ yderom npoduibHON HampaBICHHOCTH
npodeccuu;

— UHTerpamuu ¥ NpeeMCTBEHHOCTH COJIEpKaHUs 10 MpeaIMeTy «XUMHUS B MPoQeccrnoHaNbHON
JEATETBHOCTU»H COJICPKaHMUS YUEeOHBIX MUCHUILINH, MpodeccnoHanbHbiXx Moayiaei dI'OC
CIIO.

1.1 MecTo yuyeOHOIi TUCHUILINHBI B CTPYKTYpPe OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbl:

— VYwuebHas aucuuIiiHa «XUMHUS B TPO(ECCHOHATBLHOM [AEATEIbHOCTHY» H3y4yaeTcs B
0011e00pa3oBaTeIbHOM [UKIE OCHOBHOW 0Opa30BaTENbHOW IMPOrpaMMBI  CPEIHETO
npodeccuonanbHoro oopazoBanus (nanee — OOII CIIO) mo 15.01.33 Tokaps Ha cTaHKax ¢
YHCJIOBBIM IIPOTPAMMHBIM YIIPABJICHUEM.

Ha 6a3e OCHOBHOTO 00I1IeT0 00pa30BaHus C MOJIyYEHHUEM CPEeTHEro 001Iero oopa3oBaHusl.

— Ha usyyeHuwe IuCHUIUIMHBI «XUMHUSA B TpodeccnoHanbHOM nestenbHOCcTH» To 15.01.33
Toxapb Ha CTaHKaX C YUCIOBBIM MPOTPAMMHBIM yIIPABICHUEM.

— otBoautcs 116 9yacoB B COOTBETCTBHM C Yue€OHBIM IUTaHOM Mo mpodeccun OmepaTop
CTaHKOB C MPOTPAMMHBIM YIIPABJICHUEM.

B mporpamme TeopeTHueckue CBeIEHUS TOTMOHSIOTCS JIa0OPATOPHBIMU U MPAKTUYECKUMU
3aHSTUSIMH B COOTBETCTBUU C YUEOHBIM IIJIAHOM IO MPOQECCUHU.



IIporpaMmMa comepKUT TEMAaTUYECKUM IIJIaH, OTPAYKAIOIIHUM KOJIMYECTBO 4acOB, BBIICIIIEMOE
Ha U3y4YCHHE pa3ZejioB U TeM B PaMKax y4eOHOW AMCHUILIMHBI «XUMHUS B NPO(decCHOHATbHON
JEATENBHOCTUY.

KonTpone kauecTBa OCBOEHHMS Y4eOHOW AMCHUIUIUHBI «XHUMHS B TPO(ecCHOHAIBHOM
JEATEINBHOCTH IIPOBOJUTCS B IIPOLECCE TEKYIETO KOHTPOJISA U IPOMEXKYTOYHOU aTTECTALIMM.

Texyiuit KOHTPOJIb NPOBOJUTCS B Mpeeaax yueOHOro BpeMEeHU, OTBEAEHHOTO Ha IIPEIMET,
KaK TpaJAMLMOHHBIMM, TaK W WHHOBAIlMOHHBIMH METOJAaMH, BKJIIOYas  KOMIIBIOTEPHOE
TeCTUpPOBaHUE. Pe3ynbTaThl KOHTPOJIS YUUTHIBAIOTCS IIPU MIOABEACHUM UTOTOB 110 IIPEAMETY.

[IpomexyrouHas aTrTecTtanus HPOBOIUTCS B Qopme IuddepeHLUpPOBAHHOIO 3ayeTa I0
WUTOTaM U3Yy4YEHHUs MPEIMETA.

1.2 leau u 32724 y4eOHOU AU CHUTIIMHBI

Peanuzanuss nporpammbl  y4eOHON  JUCHUIUIMHBI «XUMHUS B NpoQeccrOHaNIbHON
nesrenbHoCcTH» B cTpykType OOII CIIO HampaBiieHa Ha JOCTHKEHUE LEIH T10:
— ocBoeHuto  oOpazoBarenbHbIX  pesynbTatoB  DPI'OC  COO: guunoctHBle  (JIP),
MetanpeameTtHeie (MP), mpeameTHbie 6a30BOTO YpOBHS,

— TIOJTOTOBKE OOYYAIOMUXCS K OCBOCHHIO OOMMX W TPO(ECCHOHATBHBIX KOMICTCHIIUN
(manee — OK, IIK) B cootBerctBrm ¢ PI'OC CIIO mo 15.01.33 Tokapp Ha cTaHKax ¢
YHCJIOBBIM MPOTPaAMMHBIM YIIPaBJICHUCM.

B cootBerctBun ¢ IIOOIT COO copepkaHue mporpaMmbl HANpaBJICHO HA JIOCTUKECHHUE
CIIEAYIOIINX 3a/1a4:

—  (opMupoBaHHEe y O0yJaIOIUXCs YMEHHS OLIEHUBATh 3HAYUMOCTh XUMUYECKOTO 3HAHMS JUIs
KaX/I0TO YeJIOBEKa;

— (¢opMmupoBaHHE y OOYYaIOLIUXCS LEIOCTHOIO MPEACTABJIECHUS O MHUpPE U POJM XUMHU B
CO3/IaHUM COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTUHBI MMpa; YMEHHsS OOBACHATh
OOBEKTBI M MPOLECCHl OKPYKAIOIIEH JeHCTBUTENBHOCTH: INPUPOJHOM, COLMAJIBHOH,
KYJIBTYpHOH, TEXHUYECKON CPeibl, — UCIOJb3Ysl JUIsl 3TOI0 XUMUYECKUE 3HAHUS;

—  pa3BUTHE Y OOYdarOIIMXCS YMEHUH pa3iauyaTh (PaKkThl U OLIEHKH, CPaBHUBATh OLIEHOYHBIE
BBIBOJIbI, BUJIETb UX CBSI3b C KPUTEPHUSIMHU OLICHOK M CBSI3b KPUTEPHUEB C OIPENeICHHON
CHCTEeMOM IIEeHHOCTE!, POpPMYIUpOBaTh U 0O0CHOBBIBATh COOCTBEHHYIO IMO3UIIUIO;

— npuoOpereHHe OOydarOIIMMHCA OINbITa pPa3HOOOPa3HOM JAEATENbHOCTH, [O3HAaHWUS U
CaMOIIO3HAHUS; KIFOUEBBIX HABBIKOB, UMEIOIIUX YHUBEPCAIBHOE 3HAYCHUE IS Pa3IMuHBIX
BUJIOB JICATEIBHOCTH (HAaBBIKOB pelleHus Mpo0ieM, IpUHATHS pellieH i, IOUCKa, aHaIu3a U
o0paboTkn  uHMOpMAIMKM, KOMMYHUKAaTHBHBIX  HAaBBIKOB, HABBIKOB  HM3MEpEHHI,
COTPYIHUYECTBA, 0€30MaCHOr0 0OpAIeHUsI C BELIECTBAMH B IOBCETHEBHOM JKU3HN).

B npomecce ocBoeHuss y4eOHOW AUCHUIUIMHBI «XHMHMS B Npo(ecCHOHANIbHOM
JEATeNbHOCTH» Yy OOydarolMXCsl IIeJICHANPaBIeHHO (OPMHUPYIOTCS YHUBEpPCAJIbHBIE YydueOHBIE
nevictBus  (manee — YVY]I), Bximowas ¢(opMHpoBaHME KOMIIETEHIMH B 00jacté  ydeOHO-
HCCIIEIOBATENIbCKOM M TMPOEKTHOM JeSATeNbHOCTH, KOTOphlE B CBOIO oOuepeab 00ecreuyuBaroT
peeMCTBEHHOCTh (hopmupoBanus o0mmx kommnetrenuuit ®I'OC CIIO.

@®opmupoBanue YJI OpHEHTHPOBAHO Ha MHpOoecCHOHATBHOE  CaMOOMpeeTIeHHe
oOyyaromuxcs, pa3BUTHE 0a30BbIX  YINPAaBIEHYECKUX YMEHMH MO0  IUJIAHUPOBAHUIO U
MIPOEKTUPOBAHUIO CBOETO MPOPECCHOHATBHOTO Oy TyIIETo0.



1.3 O0mas xapakTepucTHKA Y4eOHOH AN CIUTIMHBI

Texanueckuii mpoduis mpopeccnoHaIbHOro 00pa3oBaHMsL.

Brenenne

XUMHUS — 3TO HayKa O BEIIECTBAX, UX COCTaBE M CTPOCHHUH, CBOMCTBAX W MPEBPAICHHSIX,
3HAUYCHUU XUMHYECKUX BEIIECTB, MAaTCPUAIOB M TMPOIECCOB B TPAKTUYCCKOW JEATEITHHOCTH
yenopeka. Cozaeprkanue o011e00pa3oBaTesibHOW yueOHON JUCIMIUIMHBI HANpPABJICHO HA YCBOCHHE
00yJaIONTUMUCST OCHOBHBIX TIOHATHH, 3aKOHOB U TEOPHI XUMUU; OBJIAJICHUE YMCHHUSIMH HAOIOATh
XHUMHYECKUE SIBIICHUS, TPOBOJAUTh XMMHUYCCKHIA SKCIIEPUMEHT, IMPOU3BOJUTH PAcueThl HA OCHOBE
XUMHYECKHUX (OPMYJT BEIIECTB ¥ YPAaBHCHUN XHMHUSCKUX peakinid. B mporiecce n3ydeHus XuMuu y
0OyJaronmxcs pPa3BUBAIOTCS TI03HABATEIbLHBIC WHTEPEChl W WHTEIUICKTYaIbHBIE CIIOCOOHOCTH,
MOTPEOHOCTH B CAMOCTOSTEIBLHOM TPHOOPETEHHs] 3HAHWA 10 XWUMHH B COOTBETCTBHH C
BO3HHKAIONIMMH JKU3HCHHBIMU MPOOJIEMaMH, BOCIUTHIBACTCS OCPEKHOE OTHONICHHS K MPHUPOJIE,
MMOHMMAaHKE 3JI0POBOTO 00pasza KM3HU, HEOOXOIMMOCTH MPEAYIPEKJACHUS SIBICHHUA, HAHOCSIIHX
Bpell 370pOBBI0O M OKpyxkaromed cpeme. OHM OCBaWBalOT TPUEMBI TPAMOTHOTO, 0O€301acHOTO
WCIIOJIb30BAHUST XUMHUYECKUX BEIIESCTB M MAaTEPHATIOB, MPUMEHIEMBIX B OBITY, Ha MPOM3BOJICTBE. B
Mpolecce W3YYCHHS XHUMHH TEOPETHYECCKHE CBEICHHS JOMOJHSIOTCS  JIEMOHCTPAIUSIMH,
7a00paTOPHBIMU  OMNBITAMH W TPAKTHYECKAMHU 3aHATHSAMHU. 3HAYUTEIHLHOE MECTO OTBOJIUTCS
XHUMHYECKOMY 3KcrepuMeHTy. OH OTKpBIBAaeT BO3MOXKHOCTH (OPMHUPOBATH y OOyYAFOIIHXCS
CrHelHalbHble MpeAMETHbIE YMEHHMs: padoTaTh C BEIIECTBAMM, BBINOJHATH MPOCThIE XUMUYECKUE
OTBITHl, YYUTh OE30MACHOMY U OKOJIOTMYECKH TpPaMOTHOMY OOpallleHHI0 C BeIIeCTBaMH,
MaTepuaJaMH U MpolieccaMu B ObITY U Ha IPOU3BOJICTBE.

1 O0masi ¥ HeOpraHu4YecKasi XuMHsl
1.1. OcHOBHBIC MOHATHUA U 3aKOHBI XHMHUHU

OcHoBHbIE TOHATUS XUMUH. BemectBo. Atom. Moiekyna. XuUMHAUYECKUN 3JIEMEHT.

Amnorponus. [Ipocteie u ciokHbIe BemecTBa. KauecTBEHHBIN M KOJIMYECTBEHHBIN COCTaB BEILIECTB.
XuMudeckue 3Haku U GopMyiibl. OTHOCUTEIIbHBIC aTOMHAs U MOJICKYJISIpHAs MaccChl.

KoaunuecTBo BemiecTna.

OcHOBHBIE 3aKOHBI XUMUHU. CTEXMOMETPHSL. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB. 3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTB MOJIEKYJISIPHOM CTPYKTYpbl. 3aKOH ABOTa/IpO U CIEACTBUS U3
PacuetHble 3a71aun HAa HAXOKIEHHE OTHOCUTEIBHON MOJIEKYIIIPHOM Macchl, ONpeIeieHre

MAacCOBOM JIOIM XUMHYECKHUX DJIEMEHTOB B CJIO)KHOM BEILIECTBE.

JdeMoHcTpanuu

Mojenn aTOMOB XUMHYECKUX 3JIEMEHTOB.

Mogenu MoOJEKyl TPOCTBIX M CIOXHBIX BewlecTB KoJIeKIusT MOpPOCTBIX U CIOXKHBIX
BemiecTB. HekoTopele BemecTBa KOJIMYECTBOM | MOJIb.

Monens MosipHOTO 00BheMa razoB. Amuotponus Gocdopa, KUCIOpoaa, OJI0Ba.

IIpoduibHbIe U POPECCHOHATBLHO-3HAYMMbIE 3JIEMEHTHI COACPKAHMS.



AnnoTponHbie MoupuKanuu yriaepoaa (anmMas, rpaduT), Kuciopoaa (KUCIOPOI, 030H), 0JIOBO,
6enoe 0110B0). [ToHATHE 0 XUMUYECKOW TEXHOIOTUH, OMOTEXHOJIOTHH W HAHOTEXHOJIOTUH.
1.2. Ilepuonuyeckuii 3axoH u Ilepuonuyeckas cucreMa XUMHYECKUX JieMeHTOB /1.
HN.MenpesieeBa 1 CTpOCHUE aTOMA.
[lepuoanueckuii 3akon J.M.Menneneesa. Otkpoitue [{.M.MenaeneeBsim
[Tepuoanueckoro 3akona. [lepuonnueckuii 3akoH B popmynuposke J{. . Menneneena.
[lepuoanueckass TalOnuIla XUMHUYECKHX JJIIEMEHTOB — rpaduyeckoe OToOpaxeHue
MepHOIMIecKOro 3akoHa. CTpyKTypa NEpUOAMYECKON TaOJUIBI: MEepHOAbl (Majble W OOJbBIINE),
rpynnsl (raaBHas ¥ nodboyHasi). Ctpoenue atoma u Ilepuoauueckuii 3akon JI.M1.MenneneeBa. Atom
— CJIOKHas 4Yactuua. SAnpo (MpoTOHBI MU HEUTPOHBI) M AJIEKTpOHHAsE oOosiouka. M30TOmBI
CrpoeHue AIEeKTPOHHBIX 000J0YEK aTOMOB 3JIEMEHTOB MaJIbIX MeproJoB. OCOOEHHOCTH CTPOEHUS
ANIEKTPOHHBIX O00JIOYEK aTOMOB 3JIEMEHTOB OOJBIIMX MEPHOJOB (MEPEXOJHBIX 3JIEMEHTOB).
[Tonsite 06 opburansx. s-, p- u d-opOurtanu. DIEKTPOHHBIE KOH(PUTypallMK aTOMOB XUMHUYECKUX
anemeHnToB. CoBpeMeHHast ¢opmynupoBka [lepronudeckoro 3akona. 3Hauenue [lepumoanueckoro
3akoHa u Ileproanueckoit cucreMsl XuMudeckux aemeHToB JI.1.MenneneeBa s pa3BUTHS HAyKU
Y TIOHUMAaHHUSI XAMUYECKOH KapTHHBI MUPA.

JdeMoHcTpanum.

Paznuunsie ¢popmel Ilepuonnyeckoit cucrtemsl xumuueckux anementoB [[.M. Menneneesa.
JlunamMuueckue TaOIuIbl st MoaenupoBanus [lepuoandeckoil cUCTEMBI. DIEKTPU3alUs T U UX
B3aMMOJICHCTBHE.

IIpoduniabHbie U NPOodeCcCHOHATBHO 3HAYUMBbIE JJIEMEHTHI COAePKAHUS.

Pa,[[I/IoaKTI/IBHOCTb. Hcnonn3oBanne paaduOaKTUBHBIX HM30TOIIOB B TCXHHYCCKUX MECIIAX.
Pentrenosckoe HU3JTY4YCHHUEC U €ro HCIIOJIb30BAHHUEC B TCXHUKE W MCIULIHHE. MOI[GJ'II/IpOBaHI/Ie Kak
MECTOJ ITPOTrHO3HUPOBAHUA CUTyallU Ha IIPOU3BOACTBE

1.3. CTpoenue BemecTBa

HNonnas xumudeckas cBs3b. KaTnoHbl, X 00pa3oBaHuEe M3 aTOMOB B pe3yJIbTaTe Mpoiiecca
OKHCIICHHs. AHHOHBI, X OOpa30BaHWE M3 aTOMOB B pE3yJIbTaTe MNpPOIECCa BOCCTAHOBIICHUS.
HonHass cBS3b Kak CBSI3b MEXKIY KAaTHOHAMH M aHUOHAMH 3a CUET DIIEKTPOCTATUYECKOTO
nputshkeHus. Kiaccudukanus MOHOB: IO COCTaBy, 3HAKY 3apsija, HATMYHIO THAPATHONW OOOJIOYUKH.
HNonHble kpucTautMueckue permeTkd. CBONCTBAa BEMICCTB ¢ HMOHHBIM THIIOM KPHUCTAJLTHYECKON
peuretkr. KoBajeHTHas XuMHYecKas CBs3b. MexaHH3M 00pa30BaHHMS KOBAJICHTHON CBS3U
(oOMeHHBI W JOHOPHO-AKIENTOPHBIN). DNEKTPOOTpHUIIATeTbHOCTh. KOBaneHTHbIE TOJNSpHAS |
HernoJigspHasi cBsi3u. KpaTHOCTh KOBaJIGHTHOW CBS3U. MOJEKYISPHBIE U aTOMHBIE KPUCTAIIMUECKHE
pemetkn. CBOICTBa BEIIECTB C MOJEKYASPHBIMA M aTOMHBIMU KPUCTAJTUYECKHUMH pPELIECTKAMHU.
Mertannuueckas CBs3b. MeTalinueckas KpUCTAJUTMUECKasl pelieTka U MeTaIn4ecKass XUMHUYecKas
cBs3b. DU3MUYECKUE CBOMCTBA METaUIOB. ArperaTHble COCTOSHUSI BEIIECTB W BOJAOPOJHAS CBS3b.
TBepnoe, xuaKoe u ra3000pa3HOE COCTOSHUS BelecTB. [lepexo BemecTBa U3 0JHOTO arperaTHOTOo
cocTosiHUS B Jipyroe. Bomopoanas cBs3b. UncThie BemecTBa u cMecH. [IoHATHE 0 cMecH BEIIeCTB.
I'omorenHsie U rereporennsie cmecu. CoctaB cMeceil: 00beMHas U MaccoBasi JI0JIM KOMIIOHEHTOB
cMecH, MaccoBasi A0 npumeceil. JlucnepcHsie cuctemsl. [loHsATHE O AUCTIEPCHON CHCTEME.



HucniepcHas ¢asza u qucnepcuoHHas cpena. Knaccudukanus aucnepcHsix cucteM. Ilonstue o
KOJUIOUJHBIX CUCTEMAX.

JdeMoHcTpanuu

Mopnenb KpUCTAJUIMUECKON peuieTKu Xjiopuaa HaTpusd. OOpasibl MUHEPAJIOB C HOHHOMU
KPUCTAJUIMYECKOM PEIIETKOM: KalbLWTA, rajnura. MoJenu KpUCTAUIMYECKUX PELIETOK «CyXOTo
npaa» (wnm Hona), anmasa, rpadura (wm kBapua). [Ipubopsl Ha xunkux Kpucramiax. OOpasisl
Pa3IMYHBIX TUCIIEPCHBIX CUCTEM: AIMYIIbCUM, CYCIICH3UI, a3p030JieH, reneit u 3oieil. Koarynsuus

IIpopunbHblie M npodeccHoOHATBHO 3HAYUMbIE 3JIeMEHThI COAeP KAHMS.

[TonspHOCTh CBA3M M NOJAPHOCTH MoJsieKyabl. Konnencanmsa. Tekydects. Bosroska.
Kpucrannuzanus. Cyonumanus u gecyonumanus. AHOManuu (GU3nYecKux cBoMcTB Bobl. JKuakue
KpucTaJbl. MUHepasisl U TOpHbIE MOPOJbl KaK MPUPOJHBIE CMECH. DMYJIBCUU U CYCIIEH3UH. 30JU
(B TOM uncie a3po3oiau) u renu. Koarymsmus.

1.4. Bona. PacTBOpBbI.

Onexktponutndeckas aqucconmanus Boga. PactBopsl. PactBopenue. Boaa kak pacTBOpHUTENb.
PactBopumocts  BemiecTB.  HachillieHHBIE, HEHACHIIICHHBIC, TMEPECHINICHHBIE  PAaCTBOPHI.
3aBUCUMOCTDh PACTBOPUMOCTH Ta30B, KHUIAKOCTEH W TBEPIBIX BEIIECTB OT Pa3MYHBIX (DAKTOPOB.
MaccoBast 10Jis1 paCTBOPEHHOTO BEIIECTBA. DJIEKTPOJIUTHYECKAS JUCCOLMAIMS. DJIEKTPOJIUTHI U
HEIEKTPOUTHI. DIIEKTPOJIUTHYECKAS Jucconmanms. MexaHn3MBI ANEKTPOIUTUYECKOMN
JUCCOLMALMU JUISl BEIIECTB C PAa3IMYHBIMU THUIIAMH XMUMHUYECKON CBS3U. ['MApaTHpOBaHHBIE U
HeruapaTupoBaHHble HMOHBI. CTeneHb >IEKTPOJUTHUECKON auccoruanuu. CuiibHble M ciadble
9eKTpPOJUThl. OCHOBHBIE MOJIOKEHUS TEOPUHM 3JIEKTPOJUTHUECKON Aucconuanuu. KuciorTsl,
OCHOBAHUS U COJIM KAK AJICKTPOJIMUTHI.

JdemoHcTpauuu

PactBopumocTts BemiectB B Bojge. CoOupaHue Tra3oB METOJAOM BBITECHEHHSI BOJBI.
PacTtBopenre B BOJE CepHOM KHUCIOTHI M cojeil amMMoHus. OOpasubl KpHUCTAUIOTHUIPATOB.
N3roroBnenue runcoBoil MOBs3KU. VIcHbITaHWE PAaCTBOPOB AJIEKTPOJIUTOB U HEDJIEKTPOJIMTOB Ha
MpeAMET JUCCOLMAlMU. 3aBUCHUMOCTb CTENEHU JJIEKTPOJUTUYECKONM JUCCOLUMALNUU YKCYCHOU
KHUCIIOTBI OT pa30aBiieHUs pacTBOpa. J[BKeHHE OKpalleHHBIX HOHOB B 3JEKTPUYECKOM IIOJIE.
[IpuroToBiieHre *KECTKOM BOABI U yCcTpaHeHUE ee KecTKOCTH. MoHuTel. OOpasibl MUHEpaTbHBIX
BO/JI Pa3JIMYHOTO Ha3HAYEHHSI.

IIpakTH4eckoe 3aHATHE

[IpuroroBnenue pacTBopa 3alaHHOM KOHUEHTPALUH.

ITIpoduabHbie 1 MPpodecCHOHAIBHO 3HAYNUMBbIE JJIEMEHThI COCPKAHUSA.

PactBopenne kak (pu3HKO-XUMHUYECKH mporiiecc. TeruoBeie 3(p(eKTsl MpU pacTBOPEHUU.
Kpucrannorugparsl. Pemenue 3aau Ha MacCOBYIO JOJI0 PaCTBOPEHHOro BemiecTBa. [Ipumenenue
BOJIbI B TEXHUYECKHX IeNsIX. JKEeCTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHeHUs

1.5. Knaccudukanusi HeOpranmiecKux coeJHHEHUii U UX CBOlicTBa

Kucnorer u ux cpoiicrBa. Kncinorer kak QJICKTPOJINTBI, UX KJ'IaCCI/I(bI/IKaI_[I/ISI o pPas3jiIn4HbIM
IIpHU3HAKaM. XHMHYECKHE CBOMCTBA KHCJIOT B CBETE TCOpHUU 3J'ICI(TpOJIHTH‘-ICCKOI>i JUCCOHAIIH.



Oco0OeHHOCTH B3aUMOJICHCTBUS KOHIICHTPUPOBAHHON CEPHOW M a30THOW KHCIOT C METaUlaMHu.
OcHoBHBIE crmocoObI TONydeHUs KHUCIOTBL. OcHOBaHWS © WX CBoiicTBa. (OCHOBaHHS Kak
ANIEKTPOJIUTHI, UX KJIACCH(HUKAIUS MO Pa3INIHBIM MTPU3HAKaM. XUMUYECKUE CBOMCTBA OCHOBAHUI B
CBETE TEOPHUU DJIEKTPOIUTUUECKON quccounanuu. Pa3noxxenue HepacTBOPUMBIX B BOJIE OCHOBAHUM.
OcHoBHble ciocoObl noxydyeHus ocHoBaHui. Cosm U ux coiictBa. Conu Kak 31eKTpoauTsl. Conu
CpelHUE, KHUCIIbIe ¥ OCHOBHBbIC. XMMHUYECKHE CBOIMCTBA COJICH B CBETE€ TEOPUM AJICKTPOTUTHUECKOMN
mucconuanuu. CrnocoObl momydeHuss coiieli. [maponmus comeii. OKcHIbI W WX CBOWCTBA.
ConeobOpa3yrorre U HecosieoOpasyromue okcuapl. OCHOBHBIC, aM(DOTEPHBIC i KUCIIOTHBIC OKCHJIBI.
3aBUCUMOCTD XapaKTepa OKCUJIA OT CTEIEHU OKUCJICHUSI 00pa3yIolero ero Metauia. XUMHUYECKUe
CBOMCTBa OKCUAOB. [lomydeHue okCuaoB.

JdeMoHcTpanuu

HeoOpatumslit runponu3 kapOuga kaiabiuss. OOpaTUMBbI THAPOJIU3 COJEH pa3iaMyHOTrOo
THIIA.

IIpopunabHbie n npodeccHOHATBHO 3HAYMMBbIE 3JIEMEHThI COAePKAHUS.

[lpaBuna pa30aBineHHWss CEpHOW KHUCIOTHL. VICmoib30BaHWE CEpHOW  KUCIOTHI B
MPOMBIIIJICHHOCTH. EJkWe 1IenodYn, WX WCIONb30BaHUE B IMPOMBIIIICHHOCTH. [amieHas wu
HeraimieHas W3BeCTh, UX IPUMEHEHHE B CTPOUTENIbCTBE. [ HIlc u anebactp, runcoBanue. [loHsaTHE O
pH pactBopa. KucnortHas, menounas, HeliTpaibHas cpelia pacTBOPOB.

1.6. XuMnuyeckue peakimumn

MeTtanjibl 1 HeMeTaJLIbI

Knaccudukanus xuMudeckux peaknuid. Peaknuu coeawHEHUSs, pa3ioKCHHs, 3aMEICHUS,
obmena. Karamutudeckue peaknuu. OOpaTuMble W HEOOpaTHMbIE peakuH. | OMOTEeHHbBIE U
reTepOoreHHble peakluu. DK30TepMUYECKHEe M SHAOTepMHUYecKHe peakuuu. TemnoBoil 3ddekt
XUMHUYECKUX peakuuid. Tepmoxumuueckue ypaBHeHUS. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbBIE
peakiuu. CreneHp okucieHus. OKHCIUTENb U BOCCTAHOBJIEHHWE. BoccTaHOBUTENb M OKHCIICHUE.
MeTto1 35eKTpOHHOTO OanaHca JUlsl COCTaBJICHHSI YPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peakuuii. CKOpOCTh XUMHYECKUX peakuuil. lloHATHE O CKOpPOCTHM XUMHYECKHUX PEaKIUi.
3aBUCUMOCTh CKOPOCTH XMMHUYECKUX PEaKIM OT pa3iMyHbIX (PAaKTOPOB: MPUPOIBI PEarupyronmux
BEIIECTB, MX KOHIEHTPAI[UH, TEMIIEPAaTypbl, MOBEPXHOCTH COMPHUKOCHOBEHUS U HCIOJIb30BaHUS
karanu3aTopoB. OOpaTUMOCTh XUMHUYECKUX peakuuil. OOpaTumble U HEOOpaTHUMBbIE PEaAKIIUU.
XUMUYECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMELICHHUS.

JdeMoHcTpanun

[Ipumepbl HEOOpaTUMBIX peakiui, HAYHIUX C OOpa3oBaHHEM OCaJlKa, Ta3a WM BOBL
3aBUCUMOCTh CKOPOCTH peaklIMU OT TMPUPOIl PpPearrupyroliux BemecTB. B3aumoneiicTBue
pPacTBOPOB CEPHOM KHUCIOTHI C pacTBOpamMH THOCYIb(aTa HATPUs Pa3IMYHON KOHIIEHTPALUH U
TEeMIIepaTyphI.

IMpoduibHbIe U NPOGeCCHOHATBHO 3HAYUMBbIE JJIEMEHTHI COACPKAHUS.
[TonsiTre 006 1eKTpoaM3e. DIEKTPOIU3 PACILIAaBOB. DJIEKTPOIINU3 PACTBOPOB.

aﬂeKTpOJ'II/ITI/IquKOC MOJIY4YCHUC QAJIFTOMUHUS. HpaKTI/I‘-ICCKOG MNPUMCHCHUC OBJICKTPOJIN3a.
I'anpBaHomnacTuka. I'agbBaHOCTETUS. Pa(I)I/IHI/IpOBaHI/IC OBCTHBIX MCTAJLIIOB. Karamus. 'omorenusie



U rereporeHHele karanuzatopsl. [Ipomoropsl. Katanutnueckue sinpl. Marndutopsl. Ilponssoactso
aMMHMAKa: ChIpbE, almaparypa, Hay4yHble IIPUHIIUIIBL.

Mertamnel. OcoOEHHOCTH CTPOCHHMS aTOMOB M KpHUCTaioB. (Dusnueckue CBOUCTBA
MeTayutoB. Krnaccupukamuss METauioB 1O pa3iiMyHBIM [PHU3HAKaM. XWMHUYECKHE CBOWMCTBA
METAJUIOB. DIJIEKTPOXUMHUYECKUH psii HampspKeHU MeTayuioB. Metamtotepmust. O0mme crocoOs!
nosyyeHuss MmetayuioB. Ilonstue o weramtypruu. [lupomeramnyprusi, TUAPOMETAJULYPrUS U
anektpoMeTaiuryprus. CrutaBel yepHble U 1BeTHbIE. Hemeramibl. OCOOEHHOCTH CTPOSHHSI aTOMOB.
Hemerannel — mnpocTele BeuliecTBa. 3aBUCUMOCTb CBOICTB TaJIOTEHOB OT HX IIOJIOKEHUS B
nepuoguueckor cucreme. OKHUCIUTENbHBIE W BOCCTAHOBHUTENIbHBIE CBOMCTBA HEMETANIOB B
3aBUCHUMOCTH OT UX MOJIOKEHHUS B Py SIEKTPOOTPULIATENHHOCTH.

JdeMoHcTpanuu

Konnexkuust MeramnoB. B3aumojeiicTBue MeTasioB ¢ HeMeTalamMu (Kene3a, IMHKAa U
IIOMHUHMS C CEpOM, alIOMUHMS C HOJOM, CypbMBI C XJIOPOM, TOpEHHUE Kelie3a B xjiope). 'openune
METAJUIOB. AJIFOMUHOTEPMHSL.

Konnekuus nemeramion. 'openne HemeTamioB (cepsl, pochopa, yris). BeitecHenne menee
aKTUBHBIX TaJlOTEHOB W3 pPAacTBOPOB UX coJiell OoJjiee aKTHBHBIMU TajoreHamu. Mojenb
MIPOMBIIIJIEHHOW YCTAaHOBKM MJIsi MPOM3BOJCTBA CEPHOM KHUCIOTHL. Mojenb medd A oOxkura
W3BECTHSIKA.

IIpoduibHbIe M NPOGeCcCHOHATBHO 3HAYUMBbIE JJIEMEHTBI COAePKAHUS.

Koppo3us MeramioB: XuMHueckas U JJIEKTPOXMMHMUYECKas. 3aBUCUMOCTb CKOPOCTH
KOpPPO3HUH OT YCIIOBHH OKpykaromiei cpenbl. Kimaccubukamus KOppo3uu METAILIOB TIO Pa3IMUHBIM
npu3HakaM. CriocoObl 3alIUThl METAJIOB OT KOppo3uu. [IponsBoacTBo uyryna u cranu. [lonyuenue
HEMETAJUIOB (PPAKIIMOHHON meperoHkoit [Ipon3BoICTBO CEPHOM KUCITOTHI.

2. Opranuyveckasi XuMus

2.1. OcHOBHbIE MOHSITHSI OPraHMYecKOil XHMHH M TeOpPHUSl CTPOEHHS] OPraHHYecKHX
coeIuHEeHu

[Mpenmer opranndeckoil xumuu. [IpupoaHbBIe, WMCKYCCTBEHHBIE W CHHTCTHYECKHE
opranuyeckue BemecTBa. CpaBHEHHE OPraHUYECKUX BELIECTB ¢ HEOPraHWYECKUMHU. BalleHTHOCTD.
XUMHUYECKOE CTPOCHHE KaK IMOPSIOK COCAWHEHUS] aTOMOB B MOJICKYIBI TI0 BaJEHTHOCTH. Teopwus
CTpOEHHUsI oOpraHuyeckux coeauHeHuid A. M. byriepoBa. OCHOBHbBIE TIOJOXKEHUS TEOPHUH
XUMHUYECKOTO cTpoeHus. M3omepus um m3omepbl. Xumuueckue (GopMyinbl U MOJEIU MOJIEKYN B
oprannyeckoil xumuu. Kiaccugukanus opranmdeckux emiecTB. Kiaccupukanus BemecTB IO
CTPOCHHUIO YIJIEPOJHOTO CKEJleTa U HATUYUIO0 (YHKIMOHAIBHBIX TpYyMI. ['OMOJIOrH U TOMOJOTHS.
Hauana nomenknarypsl |UPAC. Knaccudukaums peakumii B opraHmdeckoil xumuu. Peakuuum
npucoeMHeHns (TUAPUPOBAHUSA, TaJOT€HUPOBAHMS, T'MIPOTAJIOTCHUPOBAHMS, THMIpaTalUN).
Peakiun ormiensieHus (AeruIpUpOBaHus, AETMAPOTaIOreHUPOBaHU, JeruapaTtanun). Peakunun
3aMelieHus. Peakuuu nzoMepusanuu.

JdeMoHcTpanuu
Monenu MOJIEKyJ FOMOJIOTOB U U30MEPOB OPTaHNYECKUX COETUHEHUI.



IpoduiabHbie H NPoeccHOHATBLHO 3HAYNMBIE 3J1€MEHThI CO/Iep:KaHuS.

[TonsiTue o cybcrpare u pearente. Peakimu OKHCIEHUS U BOCCTAHOBJICHUS! OPraHUYECKUX
BeniecTB. CpaBHEHHE KJIACCH(PHUKALMN COCTUHEHNUN U KJIACCH(PHUKALIMN PEaKIMii B HEOPTraHUIECKON
U OPraHUYECKON XUMHUHU.

2.2. YriaeBoaopoabl H UX NPUPOIHbIE HCTOYHUKH.

AJKaHbBI: TOMOJIOTMYECKHH PsJ, HM30MEpUs U HOMEHKJIATypa aJKaHOB. XHUMUYECKHUE
CBOMCTBa aJIKaHOB (M€TaHa, JTaHA): TOpPEHHE, 3aMEIlEHUE, pa3JI0kKEeHHEe, JErHIpUpOBaHUE.
[IpuMeHeHne aikaHOB HAa OCHOBE CBOMCTB.

AJNKeHbl. OTWJEH, €ro TmojydyeHue (IeTruJApUpOBAHUEM dTaHa, JCMOJHUMEpHU3aIneit
nojmdTUIIeHa). ['oMoornyeckuit psiji, n30Mepusi, HOMEHKJIATypa ajJKeHOB. XUMUYECKHE CBOWCTBA
STUJIEHA: TOpEHHE, KauyeCTBEHHbIe peakiuu (oOeclBeuynBaHuEe OpPOMHOM BOJABI M pacTBOpa
TepMaHraHaTa Kajus), TUapartaius, noaumepu3sanus. [I[pumenenne sTuieHa Ha OCHOBE CBOMCTB.

Juensl u kayuyku. [loHsATHE O qUEHAX KaK yriaeBOJOPOJAX C JBYMSI JTBOWHBIMU CBSI3SIMH.
ConpspkeHHBIC JTUCHBI. XHMHYECKHE CBOWCTBAa OyramueHa-1,3 W wm3ompeHa: oOecCIBEUHBAHHE
OpOMHOI BO/IBI M IOJIMMEpH3aIs B Kaydyku. HaTypanbHbIi 1 cuHTeTHYeCKHe KaydyKu. Pe3nHa.

Anxunbl. AnerwieH. XWMHYECKHE CBOWCTBA aleTHJICHA: TOpPEHHEe, OO0OeCIBeUnBaHUE
OpOMHOW BOJBI, MPUCOCIMHEHHI XJIOpPOBOJOpOJa W THuApartanus. [IpuMeHeHuwe ameTuiieHa Ha
OCHOBE CBOMCTB. MexKnaccoBasi HU30MepHs € aJKaJUueHaAMU.

Apenbl. benzon. Xwumuyeckue CBOHCTBa O€H30Jla: TOpPEHHE, pEaKUUU 3aMelleHUs
(ramorernpoBanue, HuUTpoBaHue). IlpumeHnenune OeH301a Ha OCHOBE CBOMCTB. I[lpupoansie
HWCTOYHUKH YIIE€BOJOPOIOB.

[TpupoaHbIi ra3: cocTaB, IPUMEHEHUE B KAUE€CTBE TOILJIMBA.

Hedts. CocTaB u nepepadbortka nedtu. [leperonka nedtu. HedrenpomykTsl.

JdemoHcTpauuu

OTHollleHUEe MeTaHa, 3TUJICHA, alleTUICHa U OCH30J1a K PacTBOpaM IepMaHIraHaTa Kalus |
OpomHoii Bojie. [ToyueHue aTHIIeHA PeaKIMel AeruapaTaldy dTaHoja, alleTHIeHa — THIPOIU30M
KapOuaa KaabIusl.

IpodunibHbie M PO ecCHOHATBHO 3HAYUMBbIE JJIEMEHTHI COAePKAHUS.

IIpaBuno B. B. MapkoBHukoBa. Knaccugukanus u HazHaueHue kaydykoB. Kinaccudukarus
U Ha3HayeHWe pe3uH. BynkaHmzauums kaydyka. [lodydeHue aneTwiieHa HUPOJIM30M MeTaHa M
KapOuaHbIM criocoboMm. Peakius nonuMepusauuu BHHWIXJIOpUJA. [lodMBUHMIXIOpPUL MU €ro
npuMeHenue. Tpumepuszanus aneruieHa B Oenzoi. [lonsrtue o6 skctpakuuu. BoccranoBinenue
HUTpoOeH3071a B aHWIMH. ['oMosiorndeckuit psit apeHoB. Toisyos. HutpoBanue Tomyona. TpoTui.
OcHOBHBIE HalNpaBJIEHUS MPOMBIIIICHHON MepepaboTKU MpHupoHoro rasza. [lomyTHblil HedTsHON
ra3, ero nepepabotka. Ilpoueccsl MpOMBINUIEHHOW NepepaOoTKU He(TH: KPEKUHT, pU(OPMUHT.
OxTtaHoBoe 4uCIIO OEH3MHOB M LETAHOBOE 4YMCJIO JHU3ENIbHOrO TomumBa. Kokcoxumuueckoe
IIPOU3BOJICTBO U €r0 IPOAYKLHS.

2.3. Kucaopojacoaep:kaiiue opraHudecKue coeJuHeHust

CHI/IpTLI. HonyquI/Ie 9TaHOJIa 6pO)KeHI/IeM TJIFIOKO3BI M T H;[paTauHeﬁ OTHJICHA.
FI/I,Z[pOKCI/IJ'IBHaSI rpyiia Kak (I)YHKLII/IOHaJ'ILHaﬂ. IlonsTHe 0 MNpEACIbHBIX OJHOATOMHBIX CIIMPTAax.
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XUMHUYECKHE CBOWCTBA 3TaHOJIA: B3aMMOJICHCTBUE C HaTpueMm, oOpa3oBaHHE NpPOCTHIX U 13
CJIO’KHBIX 3()MPOB, OKHCIICHUE B anberua. [[puMeHenne 3TaHoIa Ha OCHOBE CBOMCTB. AJIKOTOJIHM3M,
€ro IOCJIEJCTBUS Ul OpraHr3Ma 4YeJIOBEeKa W IpeaynpexjacHue. [NHuepuH Kak IpeacTaBUTENb
MHOTOATOMHBIX cnupToB. KauecTBeHHas peakuuss Ha MHOroaroMHble cnupTbl. lIpumMeHenue
rmnepuHa. Oenon. Ou3nveckne ¥ XUMUYECKHE CBOWCTBA (peHona. B3aumHOe BIMsSHUE aTOMOB B
MoOJIeKyiie (heHOJIa: B3aMMOJICHCTBUE C THIPOKCHUIOM HATpUsS W a30THOUM kucioroi. [IpumeHeHwme
(eHoJIa Ha OCHOBE CBOWCTB.

Anpaerunel. [lonsarue o0 ampmeruwaax. AJnpAeruaHas rpynna Kak (yHKIHOHAJIbHAS.
dopmanblierul U €ro CBOMCTBA: OKUCIEHHWE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOIUN crnupT. [losiyueHue anabAEruAOB OKHUCIEHHEM COOTBETCTBYIOIIMX CIIHUPTOB.
[Ipumenenue popmainbaeruja Ha OCHOBE €ro CBOICTB.

Kap6onoBbie kuciotel. [lonsiTue o kapOoHOBBIX KucioTax. KapOokcuibHas rpymnmna Kak
(¢yHKIMOHAIbHAs. ['OMOJOrMYecKUil psiA MpeneibHbBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[TonyueHue KapOOHOBBIX KHCIOT OKHMCIEHHEM albJETUIOB. XHMHUYECKHE CBONCTBA YKCYCHOM
KHUCJIOTBI: 00IlM€e CBOMCTBA C MUHEPAJIbHBIMU KUCIOTAMU U peakuus srepudukanuu. [Ipumenenue
YKCYCHOM KHMCJIOTBI HA OCHOBE CBOMCTB. BbIcIINe )UpPHBIE KUCIOTHl HAa PUMEpE MaJbMUTHHOBON U
creapuHoBON. CroxHbIe 3¢pupsl 1 xKupbl. [lomyueHue cnoxHbeIX 3(UPOB peakiueil Teprudukanmm.
CrnoxHbie 2(UpHI B IPpUPOJIe, X 3HaUYCHKE. [I[puMeHeHne CII0KHBIX 2(UPOB HA OCHOBE CBOMCTB.

Kupsl kak croxsele >¢upbl. Knaccuduxamnus xKupoB. XHMHUYECKUE CBONCTBA KUPOB:
TUPOJIU3 U TUAPUPOBAHHE KUAKUX KUPOB. [[puMeHeHe )KupoB Ha OCHOBE CBOWCTB. Mbla.

VYrneBoapl. YrieBonbl, WX Kilaccudukaius: MoOHocaxapuabl (TJ0Ko3a, (pykTos3a),
aucaxapuabel (caxapo3a) W ToJicaxapubl (Kpaxmall M IeJUTioo3a). [ Jioko3a — BEIIECTBO ¢
JBOMCTBEHHOW (DYHKIIMEH — albJCTUIOCTHPT. XUMHUUYECKHE CBOWCTBA TIIFOKO3BI: OKHUCJICHHE B
TJIIOKOHOBYIO KHCIIOTY, BOCCTAaHOBJICHHE B COPOMT, cipTOoBOE OpoxeHue. [IpuMeHeHune TtoKOo3bI
Ha OCHOBE CBOWMCTB. 3HAUE€HHWE YIJEBOJOB B JKUBOW MPUPOAEC W KU3HU uenoBeka. [loHstue o
peakuMsaX MOJMKOHJEHCAUUM U TUAPOJM3a Ha MpPUMEpPE B3aWMOIIPEBPAICHUI: IJIIOKO3a -
OTI0JIMCaXapu /.

JdemoHcTpauuu
OKwucIIeHHEe CIIUpTa B aJIbJACTH/I.
KadecTBeHHBIC peakiini HA MHOTOATOMHBIE CITUPTHI.
PactBopumocTh (heHosa B Bojie Mpu OOBIYHON TeMIlepaType U HarpeBaHuu.. Peakuus cepeOpsHOTO
3epKaJia aJibJICTHI0B U TITFOKO3bI
OxucreHue aabAeTUA0B U TIIIOKO3bI B KUCIOTY ¢ ToMoIIbIo ruapokcuaa meau (I1).
KadecTBeHHas peakiys Ha Kpaxmall.

IMpoduibHbIe U NPOGeCCHOHATBHO 3HAYUMBbIE JJIEMEHTHI COACPKAHUS.

MeTHIIOBBIN CIIMPT U €r0 UCIOJIB30BAHUE B KAUECTBE XUMHUUYECKOTO CBHIPbS. TOKCMUHOCTHh METAHOJIA
U TpaBWJa TEXHUKH O€30MacHOCTU MpH padoTe ¢ HUM. ODTWICHIJIMKOJIb U €ro MNpUMEHEHHE.
TOKCHYHOCTD 3TUIJICHITIMKOJIS W MpaBUia TEXHUKH Oe30macHOCTH mpH pabote ¢ HUM. [lomydeHue
¢deHoma M3 MPOIYKTOB KOKCOXMMMYECKOTO IPOM3BOJACTBA M M3 OeH3oia. llonamkonaeHcarus
dopmanpaeruna ¢ QeHosoM B GeHONOPOPMATBIACTUIHYIO CMOdy. Aneranbaerua. llonstue o
KETOHaX Ha MmpuMmepe auneroHa. IIpuMeHeHue aneroHa B TEXHUKE M IMPOMBIIUIEHHOCTH.
Msoroo6pa3ne KapOOHOBBIX KHMCJIOT (IIaBEJIEBOM KHCIOTHI KaK JBYXOCHOBHOMW, aKpMJIOBOU
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KHCIIOTBl KaK HETpeaebHOM, OCH30MHOW KHUCIOTHI Kak apoMatudeckoii). [linerkooOpasyrormiue
Mmacia.. CHHTETHYECKHE MOIOIIUE CPE/ICTRA.

2.4. A3oTcoaep:Kalue OpraHndecKue coeJuHeHusl.

[Momumeprsr AMunsl. [lonstie 06 amuHax. AnmpaTHdecKkue aMHHBI, UX KIaCCUPHUKAIMS H
HOMEHKJIAaTypa. AHWINH Kak opraHuuyeckoe ocHoBaHue. [loiaydeHue aHuiamHa U3 HUTPOOEH30JA.
[IpumeHeHne aHnIMHA HA OCHOBE CBOMCTB.

AMHHOKHCIOTBL. AMHHOKHCIOTHI Kak am¢oTepHble AU(DYHKIMOHAIBHBIE OPraHHYECKUe
coelMHEeHUsl. XUMUYECKHE CBOMCTBA AMMHOKUCIIOT: B3aMMOJEHUCTBUE C LIEJIOYAMHU, KUCIOTaMHU U
Ipyr ¢ apyrom (peakuus nonukoHjeHcauuu). Ilentunnas cBs3p v nonunentuabl. [Ipumenenue
aMUHOKHCIIOT Ha OCHOBE cBOWCTB. benku. IlepBuuHnas, BTOpHUHas, TpETUYHAs CTPYKTYphl OEIIKOB.
XUMHYEeCKHEe CBOWCTBA OENKOB: TOpEeHHe, JAeHarTypauus, TUJIPOJU3, LBETHBIE PEaKIHH.
buonornueckue ¢ynkuun OenkoB. Ilomumepsl. benkn u mosmcaxapuabl Kak OHWOINOJUMEPSI.
[lmactmaccel.  IlonydeHue TOIMMEpPOB peakUuend MOJUMEpU3alUud M MOJUMKOHJICHCAIUU.
TepMoruiacTuyHble U TepMOpEaKTHUBHBIE MacTMmacchbl. [IpencraButenu muactmacc. BonokHa, ux
knaccudukanus. [lomydenre BookoH. OTAeNbHbIE TPEICTABUTENN XUMUYECKUX BOJIOKOH.
JdeMoHcTpanuu

Peakuust anunuHa ¢ OpoMHOM Bonoil. JlokazarenbcTBO Hamuuusi (YHKIMOHAIBHBIX TPYII B
pacTBopax aMHMHOKHCIOT. PacTBopeHue u ocaxkaenue 6enkoB. L{BeTHble peakiuu 6enkoB. ['openue
NTUYBETO Tepa U IuepcTssHoW HuTu. JlaGopaTopHble ombITEl PacTBopeHue OenkoB B BojE.
PacniozHaBaHue m1acTMacc ¥ BOJIOKOH.

IIpodniabHbIe M NPOodeCcCHOHATBHO 3HAYUMBbIE JJIEMEHTHI COAePKAHUS.

AmuHOKanpoHoBas kuciaoTa. KampoH kak mpeIcTaBUTeNb MOJIMaMUIHBIX BOJIOKOH. Vcnonb3oBaHue
rujiposimza OenkoB B mpoMbliieHHOCTH. [lonuBuHuixnopua, nonurerpapTopaTuiieH (TedioH).
®enonodopmanpaeruaabie mwiacrMaccesl. Lemnynouns. [IpombliieHHOE MPOU3BOJICTBO XUMUYECKUX
BOJIOKOH.

[ToBbimenne kadecTBa 00IE00pa30BaTEIbHON MOATOTOBKH ITOCPEICTBOM HAYyYHO-METOANYECKUX
MOJIXOJIOB, IIeJIeH, COAEp)KaHUs, METOIMK, TEXHOJOTHH MPENnoJaBaHHs, OPraHU3alHOHHBIX (OpM
o0ydeHHst, cioco0OB OIIEHMBAHUS PE3YJIbTATOB M YCJIOBUH, YYUTHIBAIOUIMX MPO(ECCHOHATIBHYIO
HAlpaBJICHHOCTh TIPOTPaMM CPEIHEro MNpo(ecCHOHAIBHOTO O0pa3oBaHUs W BKIFOYAIONIUX
TEXHOJOTMH WHTCHCHBHOTO OOYYeHHs, JIUCTAHIIMOHHBIE O0Opa30BaTEIbHBIE TEXHOJOTHH H
ANIEKTPOHHOE 00ydeHne

VYuebHas aucuuIuinHa « XUMHS B TPO(ecCHOHABHON AeATEIbHOCTU»U3YYaeTCs Ha 6a30BOM
YPOBHE.

VYuebHas IuCIUITITMHAX UMUS B npogeccuoHaIbHON NeSITeTbHOCTUNIMEET
MEXIUCIUITITMHAPHYIO CBSI3b c JUCLUUTUTMHAMU 0011e06pa30BaTeIbHOTO u
obmenpogeccuonansHoro 1mukiaoB OIl 03 MarepuanoBeneHne,a Takke MEXKIUCIUIUIMHAPHBIMU
Kypcam npodeccHoHanbHOro IuKiaa u mnpodeccuonansHoro moayns I[IM 01 Paspabortka
TEXHOJIOTHYECKUX MTPOIECCOB U3TOTOBJICHHUS A€TaJIeH MallHH.

VYuebHass  OUCHMIUIMHA«XUMHUS B MpO(ECCHOHAIBHONW  JEATENbHOCTH»  BKIIOYAET
¢dopmupoBaHue OOIMIMX KOMIIETEHIIMH, B TOM YHCIIE€ pa3BUTHE MaTeMaTHYECKOM,
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YUTATEIILCKOM,eCTECTBEHHO-HAYYHOM TPAMOTHOCTH, a Takke (POPMUPOBAHUS OOMIMX KOMIICTCHIIMH B
cdepe padoTsl ¢ mHGOpMAIEH, caMOOpPTraHU3aIMY U CAMOYITPABIICHHSI, KOMMYHHKAITHH.

Cognep:xaHne OUCHMILIMHBI HAalpaBJIE€HO HAa JOCTUM)KEHHWE JIMYHOCTHBIX, METaIlpeIMETHBIXU
MPEeIMETHBIX Pe3yIbTaToB 00ydeHus, perimamentupoBanHbix @I'OC COO.

B npo¢duiibHYy0 COCTaBIISIONIYIO TIO TUCHUILIMHE BXOIUT MPO(PECCHOHAIEHO OPUEHTUPOBAHHOE
coJiepKaHne, HeoOXoquMoe sl OPMHUPOBAHUS y OOYUYAIOUIMXCSl OOIIUX U MPO(ECCHOHAIBHBIX
KOMIIETEHIIU .

B mensx moarotoBku oOydaromuxcs K Oyaymieidl mpogecCHOHaNbHON IEeSTeNbHOCTH TIPH
M3yYeHUH y4eOHOW AMCIUITUHBI « XUMHUS B MPO(ECCHOHATBHON ESTEIbHOCTH»0C000€ BHUMAHHE
yAensieTcsl W3y4eHHMIO COCTaBa W CTPOEHMsS BEIIECTB, 3aBUCUMOCTH HMX CBOWCTB OT CTPOEHUS,
MIOJIyYE€HUE BEIIECTB C 3aJaHHBIMU CBOMCTBAaMH, HCCIIEIOBAaHUE 3aKOHOMEPHOCTEH XMMMUYECKUX
peakuuii ¥ myTei yrnpaBjieHHs] UMU B II€JIIX MOJIyUYEHHUsI HY)KHbBIX OOIIECTBY BEIIECTB, MaTEpPHAJIOB,
SHEPrud .

B nporpamme noyyeOHONH IUCHUIUIMHBI «XUMHUS B MPO(ECCHOHATBHON NEATEIbHOCTH,
peain3yemMoil MpHu MOAroTOBKE 00yJaroIMXCs M0 CIEeHUaTbHOCTAM, MPOPUIBHO-OPUEHTUPOBAHHOE
coJiep’KaHre HaXOAUT OTPakeHHE B TeMaxX: XUMHUUYECKUE PEeaKLUu.

['oMoreHHbIe U reTeporeHHbIE PeaKIIUH.

CKOpoCTh peakiuy, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (PaKTOPOB: MPHUPO/IbI PEarpyOLIUX BEIIECTB,
KOHLIEHTPALIMK pearupyronux BelecTB, TeMIepaTyphl, IJIOLAAH PEaKIHOHHONW MOBEPXHOCTH,
HaJIM4us KaTajau3aTopa.

Ponp kaTanu3aTtopoB B IPUPOJIE U MPOMBIIUIEHHOM IIPOU3BOJICTBE.

OOpaTUMOCTh peaKIIHii.

XUMHUYECKOE PAaBHOBECHE M €r0 CMEILEHUE 01 ACHCTBUEM pa3IMUHbIX (PaKTOPOB (KOHLEHTpALIHS
peareHToB MM HpPOAYKTOB pEakLuH, IaBlIeHHE, TeMIepaTypa) Uil CO3JaHHs ONTHUMAaJIbHBIX
YCIIOBUH IIPOTEKAHUS XUMHUYECKUX ITPOLIECCOB.

JliucriepcHbIE CUCTEMBI.

[Tonsatue o xomouaax (30114, TEIH).

HcTuHHBIE PAaCTBOPBL.

Peakuuu B pacTBOpax 3J€KTPOJIUTOB.

PH pacTtBOpa Kak noka3aresiab KUCJIOTHOCTH CPEJIbL.

I'maponus coneil. 3HaueHne rupoau3a B OMOJIOIHYECKUX OOMEHHBIX npoueccax. OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKLMM B NPUPOAE, IIPOU3BOJACTBEHHBIX INPOLIECCAX U KUZHEIACITEIBHOCTH
opranu3mMoB. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA IIPOCTBIX BELIECTB - METAJJIOB
IJIABHBIX ¥ IOOOYHBIX MOArPYIH (MeJib, XKeJle30) U HEMETAJUIOB: BOJOPOJia, KUCIOPO/a, FaJIOreHOB,
cepsl, a30Ta, Gocdopa, yriepoaa, KpeMHHUS.

Koppo3ust MetaimioB: BuAbl KOPPO3HMH, CHOCOOBI 3aIUTHl METAIJIOB OT KOPPO3UH. DIEKTPOIH3
pacTBOPOB U paciuiaBoB. I [puMeHeHne 31eKTpoIr3a B IPOMBIILIIEHHOCTH.

1.4 IInannpyemble pe3yJIbTAThI 0CBOCHHS Y4eOHOM AU CHUITTUHBI

Koambi IInanupyemsble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 peAMeTa BKIYAOT:
pe3yJIbTaTOB

JImunocrublie pesyastartsl (JIP)

JIP 01 POCCUHCKYIO T'DaKJaHCKYI0 WJIECHTHYHOCTb, MAaTPUOTHU3M, YBAKEHHE K CBOEMY
HapoJy, 4yBCTBA OTBETCTBEHHOCTH mepe PoauHOM, ropIoCTH 3a CBOU Kpaii, CBOXO
PomHy, po1uioe 1 HacTosIee MHOTOHALIMOHAIILHOTO Hapoaa Poccun, yBakeHue
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Koapbl
pe3yJbTaToB

HJIaHI/IpyeMBIe pe3yJbTaTbl 0CBOCHUA yqeﬁnoro nmpeamMeTra BRKJINO4YarT:

rOCyJapCTBEHHBIX CUMBOJIOB (Tep0, (hiar, ruMH);

JIP 05

TonepanTHOE cO3HaHME M IMOBEACHHUE B IOJIUKYJIBTYPHOM MHPE, TOTOBHOCTH U
CIOCOOHOCTh BECTH [JHAJIOT C JAPYrUMH  JIFOABMH, JOCTHTaTb B HEM
B3aMMOIIOHMMAaHMsI, HAXOAUTh OOIME LIeJIU U COTPYAHUYATH Ul UX JOCTUKEHMUS,
CIOCOOHOCTh MPOTUBOCTOSITH UICOJIOTHH SKCTPEMHU3MA, HAIIHOHATN3MA,
KceHOPOoOMH, IUCKPUMHUHAIMKA TIO COIMAJIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HAIlMOHAJIbHBIM NIPU3HAKAM U JIPYTUM HETaTUBHBIM COIMAJIbHBIM SIBJIICHUSM;

JIP 06

HaBpiku coTpygHHYeCTBa CO CBEPCTHHKAMH, JETBMH MIIAJIIETO BO3pacTa,
B3pOCIIbIMM B 0Opa3oBaTelIbHOM,  OOIIECTBEHHO  MOJIE3HOM,  y4yeOHO-
WCCIIEIOBATEIILCKOM, IPOCKTHOM M IPYTUX BUJAX NESATEIBbHOCTH;

JIP 07

HpaBcTBeHHOE co3HaHME M TOBEJIEHNWE HA OCHOBE YCBOEHHUS OOIIEUETIOBEUECKUX
IIEHHOCTEH;

JIP 08

['oToBHOCTH M CITOCOOHOCTH K 0Opa30BaHMIO, B TOM YHUCJIE CaMOOOpa30BaHUIO, HA
MPOTAIKCHUN Bcel JKU3HH, CO3HATCIBHOC OTHOHMICHUC K HCEIIPEPLIBHOMY
00pa30BaHUIO KaK yCJIOBHIO YCHENTHON MpodeccroHaIbHOM M OOIIECTBEHHOM
NeSITeIILHOCTH;

JIP 10

[IpunaTue n peayM3aIuio MEHHOCTEH 3I0pOBOTO M Oe30macHOro oOpasza >KH3HH,
MOTPEOHOCTH B (U3NYSCKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHSIX CIOPTHBHO-
03JIOPOBUTEIILHON JEATEIBHOCTBIO, HENPUATHE BPEAHBIX MPUBBIYEK: KypEHUS,
YIOTpeOJICHNS aJIKOTOJIsl, HAPKOTHKOB;

JIP 12

Oco3HaHHBIA BBIOOp Oyaymie mTpodeccCud U BO3MOXKHOCTEH peanu3aiuu
COOCTBEHHBIX  KM3HCHHBIX IUJIAHOB, OTHOIIEHHWE K  MPOoQeCcCHOHAIBHON
JESTETPHOCTH KaK BO3MOJKHOCTH YYacTHsl B PEIICHWU JUYHBIX, OOIIECTBEHHBIX,
TrOCYJapCTBEHHBIX, OOIIEHAIIMOHATBHBIX TTPOOIEM

JIP 13

ChopMHUpOBAHHOCTE  DKOJIOTHYECKOTO  MBINUICHUS, TOHHUMAHHS  BIUSHUS
COIMAJILHO-9KOHOMHYECKUX MPOIIECCOB HA COCTOSIHUE MPHPOJIHON M COIMATLHOM
Cpe/Ibl; TPHOOPETEHUE OIBITA IKOJIOTO-HAMIPABICHHOM IEATEIIBHOCTH;

MertanpeaMeTHbie pe3yabTaThbl (MP)

MP 01

YMCHHUE CaMOCTOATCIIbHO ONPCACTIATE LECIN ACATCIBHOCTH W COCTABJIATH ILIaHBI
JACATCIIBHOCTH, CaMOCTOATCIBHO OCYILICCTBJIATD, KOHTPOJIUPOBATH u
KOPPEKTHUPOBATH JACATCIIBHOCTH, HCIIOJB30BaThb BCC BO3MOXXKHBIC PCECYPCHI JId
JOCTHIXKCHHUA ITOCTAaBJICHHBIX ueneﬁ " pfajin3allii IIJIAHOB ACATCIIBHOCTHU,
BBI6I/IpaTB YCIICIIHBIC CTPATCIMU B PA3JIMYHBIX CUTYallUAX,

MP 02

YMEHHUE TPOJAYKTHBHO OOIIAThCS U B3aMMOJICHCTBOBATh B MPOIECCE COBMECTHOU
NCATCIILHOCTH,  YYMTBIBaTh IMO3UIHMU JIPYTMX  YYaCTHHUKOB  JCSTCIBHOCTH,
3¢ exTUBHO paspenaTh KOHQIHKTHI;

MP 03

BJI1aACHHUC HaBbIKaMU HO3H8.B8.T€J'IBHOI>1, y‘le6HO'I/ICCHe,I[OBaTeHBCKOﬁ n HpOGKTHOfI
ACATCIIbHOCTH, HABBIKAMMW Pa3pCHICHUA npo6neM; CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATCIIbHOMY IIOUCKY MCETOJ0B PCHICHHUA MPAKTUYCCKUX 3a/a4,
NMPUMCHCHUIO PA3JIMYHBIX MCTOIOB INO3HAHU A,

MP 04

TOTOBHOCTb M CHOCOOHOCTH K  CaMOCTOATENbHOM  MH(OpPMAIMOHHO-
M03HABATEIbHOMN JIEATENILHOCTH, BJIAZICHUE HaBBbIKAMH MOJIY4eHHUs HEoO0XOIMMOM
nH(pOpMAaIIMY U3 CIIOBApPEH pa3HbIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B pa3IMYHbBIX
UCTOYHMKAX MH()OPMALIMH, KPUTHUECKH OLIEHUBATh U HHTEPIPETUPOBATH
H(OPMAIINIO, TTOTYYAEMYIO U3 PAa3JIMYHBIX HCTOYHHUKOB;

MP 05

YMEHHUE UCIMOJb30BaTh CpPEICTBA HH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
texHonoruil (nanee - MKT) B pelleHHH KOTHUTHBHBIX, KOMMYHHKATHBHBIX H
OpraHu3allMOHHBIX 3a7lay € COOJIIOJIeHHEeM TpeOOBaHUN SPrOHOMUKH, TEXHUKHU
0€3011aCHOCTH, TUTHEHBI, PECYpCOCOEPEKEHUs, MPABOBBIX M ITHUYECKHX HOPM,
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Koabi Inanupyemble pe3yJibTAThl OCBOEHHUSI Y4eOHOT0 MPeIMeTa BKJIIYAKT:
pe3yJIbTaTOB

HOPM MH(POPMAITMOHHOH 0€30MaCHOCTH

MP 09 MP 9 BnaneHue HaBBIKAMU TI03HABAaTENbHOW pe(diIeKCHHd Kak OCO3HAHHS
COBEpIIAEMBIX JCUCTBUI W MBICIUTEIBHBIX MPOIECCOB, HMX pE3yAbTATOB H
OCHOBAHMH, TPAaHUI] CBOETO 3HAHMS M HE3HAHMS, HOBBIX MTO3HABATEIBHBIX 33/1a4
CPEACTB UX JOCTIKEHHUS.

IIpeameTHbIE pe3ybTAThI 6A30BbII

I1P6 01 c(hopMUPOBAHHOCTD MPEACTABICHUI O MECTE XUMHUU B COBPEMEHHON HAYYHOU
KapTUHE MUpPA; TIOHUMAHUE POJIU XUMHUH B (GOPMHUPOBAHUU KPYTro30pa U
(YHKIIMOHATBHOM TPAMOTHOCTH Y€JIOBEKA JIJISl PEeIICHUs TPAKTUUYECKUX 3a7a4;

I1P6 02 BJIAJICHUE OCHOBOTIOJIATAOIMMH XUMHUYECKUMU TIOHATUSIMU, TEOPUSIMHU, 3aKOHAMH
Y 3aKOHOMEPHOCTSMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMHUHOJIOTHUEN U
CHMBOJINKOM;

I1P6 03 BJIAJICHUE OCHOBHBIMH METO/IaMHU HAYYHOT'O MIO3HAHMS, UCITOIb3YEMBIMHU B XUMUU:

Ha0JI0/IeHNe, ONMCaHNe, U3MEpPEHUE, SKCIIEPUMEHT; YMEHHE 00pabaThIBaTh,
OOBICHSTH PE3YIbTATHI MPOBCACHHBIX ONIBITOB U ACJIaTh BHIBOABI, TOTOBHOCTH U
CIIOCOOHOCTD MPUMCHATH METO/IbI ITIO3HAHUWSA ITPU PECIICHUU ITPAKTUYCCKUX 3a1a4,

I1P6 04 chOpMUPOBAHHOCTh YMEHHMs JaBaTh KOJWYECTBEHHBIE OIICHKH W TMPOBOJUTH
pacueTsl 10 XUMUYECKUM (OopMysIaM U YpaBHEHUSIM;

I1P6 05 BIIaJICHUE NPaBHJIaMU TEXHHKU O€30MacHOCTU MPHU HCMOIb30BAaHUM XUMHUYECKUX
BEIECTB

ITP6 06 c(hOpMUPOBAHHOCTh COOCTBEHHOUW IIO3HWIIMM IO OTHOIICHUIO K XHUMHYECKOM

nH(pOopMaLKHY, TOTYy4aeMOi U3 Pa3HbIX HCTOUYHUKOB.

B npoumecce ocBoeHUs yueOHOW IUCHUIUIMHBI «XHMHs B NPO(EeCcCHOHAITLHOU
JEATSILHOCTH»YO00y YA LU XCALIeJIEHATIPABJIEHHO (D OPMHUPYIOTCSI  YHUBEPCAJIbHbIE
y4yeOHble JeliCTBHSl, BKIOYas (HOPMHUPOBAHKE KOMIIETCHIUI OOy4aroumxcs B 00JacTh
y4eOHO-HCCIIeIOBATEIbCKOM M TPOEKTHOM JeATeIbHOCTH, KOTOpPble B CBOIO oOYepelb
00ecneYuBaKT NMPeeMCTBEHHOCTh (opMupoBanus oomux kommnereriuiit ®T'OC CITO.

Kon HaumeHoBaHue pe3yjbTaTa 00y4eHUs

OK1 [ToHUMATH CYIIHOCTH U COIMANIbHYIO 3HAUMMOCTH CBOEH OyayIei mpodeccuu,
MPOSIBIATH K HEM YCTOMUYMBBINA HHTEPEC.

OK 2 OpraHI/ISOBLIBaTB COGCTB@HHYIO ACATCIIBHOCTD, OIIPCACIIATh MCTOAbI PCIICHUA
HpO(bCCCHOHaHBHBIX 3aJa4, OOCHHUBATh UX 3(1)(1)6KTI/IBHOCTL 1 Ka4C€CTBO,

OK 3 Pemate npo0ieMsbl, OLIeHUBATh PUCKU M IPUHUMATh PELICHUs B HECTaHJapTHBIX
CUTYaLUsX;
OK 4 Ocy1ecTBIATh NOUCK, aHATIU3 U OLIEHKY HH(pOpMaIMK, HEOOXOUMOH JUIsl TOCTaHOBKH

" pCHICHUA HpO(I)eCCI/IOHaJ'ILHLIX 3aaay, HpO(l)CCCI/IOHaJ'ILHOl"O N JIMYHOCTHOT'O PA3BUTH,

OK 5 Hcnonb3oBath HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
npodeccuoHaANBHOM IeSTENbHOCTH;

OK 6 PaboTaTh B KOJIJIEKTHBE U KOMaHAe, 3PPEKTUBHO 001IAThCS C KOJUIETaMH,
PYKOBOJICTBOM, IOTPEOUTEISIMH;
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OK 7 Bpatpb Ha ce0s1 OTBETCTBEHHOCTH 32 pabOTy YWICHOB KOMAH/bI (IO TYMHEHHBIX ),
pe3ybTaT BHIMOJIHEHHS PaOOTHI
OK 8 CaMOCTOATENBHO OTMPECIIATh 3a/1a4u MPO(PEeCcCHOHATEHOTO W TUYHOCTHOTO Pa3BUTHS,

3aHUMAaTbCA CaMOO6p330BaHI/IeM, OCO3HAaHHO IJIAHUPOBATH MOBBINICHUC KBaJII/I(i)I/IKaL[I/II/I.

Buabl yHuBepcaabHBIX y4eOHbBIX Koasl | HammenoBanue OK (B cooTBeTCTBHH C
nAeiicTBmii OK ®I'OC CHO no 15.01.33 Tokaps Ha
®rocC COO CTAHKAX C YMCJI0BBIM IPOrpaMMHBIM
ylpaBJieHHEM.
[To3naBarenbHbIe yHHBEpcalbHbIE yueOHble | OK 2 Opranu3oBbIBaTh COOCTBEHHYIO
neiictBus (popmupoBaHue COOCTBEHHON JIEATEIIbHOCTD, ONIPEAEIISITH METOIbI
00pa30BaTeNIbHOM CTpaTeruu, CO3HATEIbHOE perieHust npoeccuOHANbHBIX 3a/a4,
(hopmupoBaHe 00pa30BaATEIHLHOTO 3aIIPOCa) OIIEHUBATH UX YPPEKTUBHOCTH U
Ka4yecTBO;
OcymiecTBISITh OUCK, aHATIU3 U OLIEHKY
OK 4 uH(pOopMaLu1, HEOOXOAUMOM JIIst
MOCTAaHOBKU U PELLIEHUS
npodeccuoHanbHBIX 3a7ad,
poeCCHOHAIBHOTO U TUYHOCTHOTO
pa3BUTHS,
CaMOCTOSITENTEHO OTIPEEIATh 3a/1a41
OK 8 po(eccHoHaTBHOTO U TMYHOCTHOTO
pa3BUTHUS, 3aHUMATHCS
camMmo00pa3oBaHUEM, OCO3HAHHO
IJIAHUPOBATH MOBBIIEHUE KBATU(PUKAITIH.
KoMMmyHHUKaTHBHBIE YHUBEPCAIBHBIE OK 2 Opranu3oBbIBaTh COOCTBEHHYIO
yueOHbIe JecTBUS (KOJUIEKTUBHAS U JEeSITeNIbHOCTD, OIPEIENISATh METOIbI
WHIUBUAYaJIbHAS JESTEIbHOCTD JIJIs pelieHus npodeccuoHalbHBIX 3a7ad,
pelieHns yueOHbIX, T03HABATEIbHbIX, OIIeHUBATh UX 3()(PEeKTUBHOCTD U
UCCIIEIOBATENIbCKUX, IPOCKTHBIX, OK 5 Ka4yecTBoO;
npodeccroHalbHBIX 3aa4) Hcnonb3oBath HHGOPMAITMOHHO-
KOMMYHHKAIIHOHHbIE TEXHOJIOTUU B
npodeccnoHanbHOM e TENbHOCTH;
PaboTtath B KOJJIEKTHBE U KOMaH]IE,
OK 6 3¢ (deKTUBHO 00IIATHCS C KOJUIETaMH,
PYKOBOJCTBOM, OTPEOUTEISIMU;
bpath Ha ce0s1 OTBETCTBEHHOCTH 3a paboTy
YJICHOB KOMaH/Ibl (1O TYMHEHHBIX),
OK 7 pe3yibTaT BHIOJHEHUS PaOOTHI;
PerynsaTuBHbIE yHUBEpCAIbHbBIE YUeOHbIE OK 02 | Opranu3oBbIBaTh COOCTBEHHYIO
neWcTBus (Lesernoaranue, MiIaHupoBaHue, JESATENBHOCTD, OIIPEIENIATh METOIbI
PYKOBOJICTBO, KOHTPOJIb, KOPPEKILIMS, peleHust npodeccuoHalbHbIX 33/1ad,
IIOCTPOEHUE NHIAUBUAYAIbHON OILICHUBATh UX 3PPEKTUBHOCTh UKAYECTBO;
o0pa3oBaTebHON TPACKTOPHH) Pemate mpo6iembl, OLIEHUBATh PUCKH U
NPUHUMATh PELICHUs B HECTAHAAPTHBIX
OK 03 | curyanusx;
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Ocy1ecTBIATh NOUCK, aHATN3 U OLIEHKY
uH(pOpMaIINY, HEOOXOIUMOH JIIst

OK 04 | mocrtaHOBKH U peIICHHUS
npodeccroHaNbHBIX 3a7a4,
po(hecCHOHATLHOTO ¥ IMYHOCTHOTO
pa3BUTHS;

Hcnosp30BaTh HHPOPMAITHOHHO-

OK 05 | KOMMyHHKAIIMIOHHBIC TEXHOJIOTHUHU B
npodeccnoHaATEHOM eATEIPHOCTH;

OK 08 | CaMoCTOSTENHHO ONPEACIIATE 3a1a4H
poeCCUOHAIBHOTO U IUYHOCTHOTO
pa3BUTHS, 3aHUMATHCS
camo00pa3oBaHNEM, OCO3HAHHO
IUTAHUPOBATH MOBBIIIICHHE KBATH(DUKAIINY;
Co0mro1aTh OCHOBBI 3I0POBOTO 00pasa
OK 10 | sxu3Hu, TpeOGOBaHUS OXPaHbI TPYIA

B neasix moaroroBku od0ydamomuxcs K Oyayumeil nmpogeccHOHAIbHON /esITeIbHOCTH NPH
U3YYEeHHHU yueOHOM JUCLIUIUIUHBL «Xumus B npodeccroHalIbHON
NEeATENbHOCTU»3aKJIaAbIBaeTcss ocHOBa 1ias1 ¢opmupoBanus IIK B pamkax peaausanumn
OOII CIIO nmo mpodeccnulsS.01.33 Tokapp Ha CTAaHKAX ¢ YHUCJIOBBIM MNPOrPAMMHBIM
yIpaBJIeHHEM.

Koawp1 IIK HaumenoBanmue IIK (B coorBercTBHU ¢ @PT"OC CIIO nmo 15.01.33
Toxapb Ha CTaHKAX C YMCJIOBBIM MPOTrPAMMHBIM yIIpaBJIeHHEM

HaumenoBanue BII{

IIK 1.1. OcyiecTBIATh MOJATOTOBKY M OOCIy)XKHBaHHWE pabodero Mecra Jjsi pabOThl Ha
METAJUIOPESXKYIIUX CTAaHKAaX PA3IMYHOTO BUJA M TUMA (CBEPIMIBHBIX, TOKAPHBIX,
(bpe3epHbIX, KOMHUPOBAIBHBIX, IIMTOHOYHBIX ¥ NUIM(POBATLHBIX).

17




1. OBFBEM YUEBHOM JUCIHUILIMHBIN BUIbl YYEBHOMN PABOTHI

Bun yueOHoii padoThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrPaMMbl Y4eOHOM THCHMILTUHBI 116
OcHoBHoOE coep:KkaHue

BT. 4.

TEOpETHYECKOe 00yueHune 54
nabopaTopHbBIE/TTPAKTHICCKHEC 3aHATHS 60
IIpodeccuoHaILHO OPUEHTHPOBAHHOE COAEPKAHUE

BT. 4.

TeOpEeTHIECKOe 00yUueHne 14
1ab0paTOPHBIC/TIPAKTHIECCKUE 3aHATHS 18
IIpomeskyTounas arrecrauus (1udpdepeHUpPoOBaHHBIN 3a4eT) 2
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2.

COJIEP’KAHUE U TEMATHUYECKOE IIJTAHUPOBAHUE YYEFHON JUCHUTIIMHBbI«XuMus B npoeccHonaIbHOl

AeATEeJIBLHOCTI»
Oo6bem Kon Kon
HanpasJienus
HaumenoBanue Coaep:xkaHue y4ueOHOro Mmarepuasa u (popMsbl B 00pa30BaTeILHOrO | 00Pa30BATEILHOTO BT AT L HO
pa3iesioB U TeM OpraHu3aNNH IesITeJIbHOCTH 00yYalomMXcst yacax pe3yJbTarTa pe3yJbTarTa
®roc Coo ®rocC CIo padort
BBenenue Coneprxkanne yueOHOTO MaTepuaia 2
1 | Jlexuuonnoe 3anamue 1 2 JIP 05, 07 OK 01,02,08 ITosH
BBenenue MP 04,09
I1P6 01, 02,

Hayunple MeTOIOBI TMO3HAHUS  BEIIECTB u

MUYECKUX SIBIICHUU. PoJib dKcieprMeHTa U TEOpuH B

Mur.  MoJleTupoBaHHEe XHMHYECKHAX  IPOIECCOB.

AYeHHe XUMUUM  TOpPU  OCBOCGHHUH  mpodeccuii

HIYeCKOTO mpoduis mpodhecCHoHaIBLHOTO
a30BaHUs

Pa3nen 1. OO0uiasi 1 HeopraHuvyeckast XUMHA 64
Tema 1.1 Coneprxkanne yaeOHOTO MaTepuaia
OcHoBHBIE 1 | JIekuuonnoe 3anamue 2. 2 JIP 05, 07 OK 01,02,08 [To3H
MOHSITHS U 3aKOHBI OCHOBHbBIE MOHATHS U 3aKOHBI XHMHH MP 04,09
XHMHAH [1P6 01, 02,

OcHoBHblE NOHATHA XUMHM. BemectBo. ATOM.
Monekyna. XUMHUYECKHM 3J€MEHT. AJIIOTPOIUS.
IIpocteie u cnoxHble BemecTBa. KauecTBEeHHBIN U
XUMHUUECKHUE
3Haku U (opmynbl. OTHOCHUTENbHbIE AaTOMHas W
MOJIEKYJIIpHas Komunuectso

OcHoBHbIE 3aKOHbI XMUMHUHM. CTexuoMeTpus. 3aKOH

KOJIMYECTBEHHBIM COCTaB BEIIECTB.

MacCcChbI. BCIICCTBA.

COXpPAaHCHUA MAaCChbl BCHICCTB. 3aK0oH IIOCTOSIHCTBA
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Oo0bem Kon Kon
Hanpasienus
HaumenoBanue Coaep:kaHue y4ueOHOro MmaTtepuasia u (popMbl B 00pa30BaTeILHOIO | 00Pa30BATEILHOTO B OCHHTATE L HOi
pa3/iesioB U TeM OpraHM3aluu e TeJbHOCTH 00yYaloIuXcs yacax pe3yJabTarTa pe3yJbTarTa
®roc CO0 ®rocC CIo padort
COCTaBa BEUIECTB MOJICKYJSIPHON CTPYKTYpHI. 3aKOH
ABoTraJIpo W CIEACTBUS U3 Hero. PacueTHple 3amaun
Ha HAaXO0XJCHHE OTHOCHUTEIBHOH MOJIEKYJIIPHON
MAacCChI, ONPEJICIICHNE MAaCcCOBOM JIOJIM XHUMHYECKUX
AJIEMEHTOB B CJIO)KHOM BEIIIECTBE.
IpakTHyeckoe 3ansaTue Nel 2 JIP 08,12 OK 02,03,04 TH
Pemrenne pacueTHbBIX 33124 10 OpMyIIam. MP 01,03
I1P6 02,03,04
Tema 1.2 3 | Jlexuyuonnoe 3anamue 3 JIP 15,7 OK 01,02,08 ITo3zH
Ilepuoauyeckuii Iepuoauyeckuii 3axkoH. CTpoeHue aToma. MP 04,09
3aKO0H U I1P6 01, 02,
nepuoanyecKast Otkpertue /1. M. MenneneeBbim Ileprnoanueckoro
cucremMa 3akoHa. [lepBas dhopmynupoBka 3akoHa. CTpyKTypa
XMMHYECKHX MEePUOJUYECKON TaONUIbl: TEePUOAbl M TPYIIIHI. 5
3JIeMEHTOB Crpoenne  aroma.  CrTpoeHue  3IIEKTPOHHBIX
JA.U. MenneseeBa 000JI04€K. CoBpemMeHHas dbopMyHpoBKa
U CTpPOeHHe aToMa MEePUOJUYECKOr0  3aKkoHa.  HaydHble — MeTOJBI
MO3HAHUS BEIIECTB M XMMUYECKUX SBJICHHU. Pomb
SKCIIEPUMEHTa U TEOPUU B XUMHUH. MoJienupoBaHue
XUMHYECKUX MPOIIECCOB.
IIpakTnyeckoe 3ansiTue Ne2 4 JIP 08,12 OK 02,03,04 TH
MoienupoBaHie NOCTPOSHUS IEPUOTNUECKOM TaOIUIIbI MP 01,03
XUMHYECKUX IIIEMEHTOB I1P6 02,03,04

IIpakTnueckoe 3ansaTue Ne3
Crpoenue atoma
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O0bem Kon Kon
Hanpasienus
HaunmeHoBaHme Coaep:kaHue y4ueOHOro MmaTtepuasia u (popMbl B 00pa30BaTeILHOIO | 00Pa30BATEILHOTO B OCHHTATE L HOi
pa3iesioB U TeM OpraHu3aNNH IesITeJIbHOCTH 00yYalommMXcst yacax pe3yJjabTarta pe3yJbTarTa
®roc CO0 ®roC CIIo padorer
Tema 1.3 Conepsxkanne yaueOHOro MaTepuana
Ctpoenue
BellleCTBA 1 | JlekumonHoe 3ausitue Ne 4 2 JIP 05, 07 OK 01,02,08 ITosH
Buabl XuMH4YecKHX CBA3ei MP 04,09
ITP6 01, 02,
Wonnas  xummyeckas CcBI3b. KaTrwmoHbl, HUX
oOpa3oBaHWE W3 aTOMOB B pe3ylbTaTe IMpoIecca
okucienus. Kiaccudukaiys HOHOB IO COCTaBy,
3HaKy 3apsja. KoBanentnas CBSI3b.
DIIEKTPOOTpUIIATENBHOCTD. [lossipHOCTD M
HETIOJISIPHOCTD CBSI3U.
IIpakTHyeckoe 3ansaTHE N4 4 JIP 08,12 OK 02,03,04 TH
AHann3 MeTAJUINYECKON CBSI3U MP 01,03
ITP6 02,03,04
IIpakTuyeckoe 3ansaTue NeS
O3HaKOMJIEHHE CO CBOMCTBAMHM JIUCIIEPCHBIX CUCTEM
Tema 1.4 1 | Jlekyuonnoe 3anamue 5 2 JIP 05, 07 OK 01,02,08 ITosH
Boaa. PacTBopsbl. Boaa. PacTBopbl MP 04,09 IK 1.1.
DJIeKTPOJIUTHYECKA [1P6 01, 02,
A Bona kak pactBoputens. PacTBOpUMOCTh BEIIECTB.
Ancconmanms Haceimmiennbpie, HEHACHIIICHHBIE, IEPECHIIICHHbIC
pacTBOphl. 3aBHCHUMOCTh PACTBOPUMOCTH Ta3oB,
KUAKOCTEH U TBEPAbIX BEIIECTB OT Pa3IUYHBIX
¢dakrtopoB.  MaccoBass  [0dsS  PacCTBOPEHHOTO
BeIlleCTBA.
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O0bem Kon Kon
Hanpasienus
HaunmeHoBaHme Coaep:kaHue y4ueOHOro MmaTtepuasia u (popMbl B 00pa30BaTeILHOIO | 00Pa30BATEILHOTO B OCHHTATE L HOi
pa3iesioB U TeM OpraHu3aNNH IesITeJIbHOCTH 00yYalommMXcst yacax pe3yJbTarTa pe3yJbTarTa
®roc CO0 ®roC CIIo padorer
JlaGopaTopHasi pa6ora 1 2 JIP 6 0KO05,06,07 TH
IIpurorosB/ieHne pacTBopa 3aJJaHHON KOHIEHTPALMHU MP 02,04 IK 1.1.
ITP6 01,02,04,05,06
5 | JleknuoHHOE 3aHATHE 6 2 JIP 05, 07 OK 01,02,08 ITosH
DJIeKTPOJIMTHYECKAS TUCCOLM AU MP 04,09 IK 1.1.
ITP6 01, 02,
DNEKTPOTUTHICCKAST TUCCOIUAITUS. DICKTPOJIUTHI U
HEINEKTPOJUTHI. CUITBHBIE U CITA0BIC ATIEKTPOJIUTHI.
[Tonoxenust reopun. OCHOBHBIE MOJIOKEHUS TEOPUU
AIEKTPOJIUTUUECKON qucconuanu. Kucuorsl,
OCHOBAHUS M COJIM KaK 3JIEKTPOJUTHL. [IpuMeHeHne
BOJIbI B TEXHUYCCKUX I[EIISX.
Tema 1.5 Coneprxanne yaeOHOTO MaTepuana
Kunaccupuxanus 1 | JIekyuonnoe 3anamue 7 2 JIP 05, 07 OK 01,02,08 ITosH
HEOPraHHYeCKHX Oxcuanl 4 ocHoBanus. Ux cBoiicTBa MP 04,09
CoeIMHEHHH U UX [1P6 01, 02,
CBOHCTB Couteo0Opasyromue M HecosaeoOpa3yrolue OKCHUIIbI.

OCHOBHLIG, aM(I)OTepHLIe N KHUCIOTHBIC OKCHIEBI.

3aBUCUMOCTh  XapakTepa OKCHAa OT CTElNeHU
OKHCIICHUSA o0pa3ymoIero €ro MeTajuia.
Xumuuyeckue cBoucrBa  okcuaoB. [lomyuenue

okcuznoB. ConeoOpa3zyromue 1 Hecoleo0pa3yomme
okcusbl. OCHOBHBIC, aM(OTEpPHbIE M KHCJIOTHBIC
OKCHJIBI. 3aBHCHMOCTh  XapakTepa OKCHAa OT
CTETIEHU OKHCJICHHS OOpa3ylollero ero Merasia.
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Oo6bem Kon Kon
Hanpasienus
HaumenoBanue Coaep:kaHue y4ueOHOro MmaTtepuasia u (popMbl B 00pa30BaTeILHOIO | 00Pa30BATEILHOTO P ——
pa3iesioB U TeM OpraHu3aNNH IesITeJIbHOCTH 00yYalommMXcst yacax pe3yJjabTarta pe3yJbTarTa
®roc Coo ®rocC CIo padort

XHUMHYECKHE CBOMCTBA OKCHUIOB U OCHOBAHUU

[Tosryuenne OKCHIOB U OCHOBAHUU.
Jlabopamopnas paboma Ne2 2 JIP 6 OK 05,06,07 TH
HcnbiTaHue pacTBOPOB 1Ie104 el MHAUKATOPAMH MP 02,04

I1P6 01,02,04,05,06

3 | JIekuuonnoe 3anamue 8 2 JIP 05, 07 OK 01,02,08 ITosH

Kucjorsl u cojm. MP 04,09

HUx cBoiicTBA. I1P6 01, 02,

KucnoTsl kak 351€KTpOSIUTHI, UX KIacCU(PUKAIIHS 110

pa3IMYHBIM PU3HAKaM. XUMHYECKHE CBOMCTBA

KHCJIOT B CBETE TEOPUH JIEKTPOIUTUUECKON

nmuccouuanuu. OcoOeHHOCTH B3aUMOICHCTBUS

KOHIEHTPUPOBAHHOM CEPHOM M a30THOM KHUCIIOT C

MeTaJjlaMu.

OcHoBHBIE CIOCOOBI MOJTY4EHUS] KUCIOTHI.
JlabopaTopHas padora Ne3 2 JIP 6 OK 05,06,07 TH
N3ydenue B3anMOICHCTBUS KUCIIOT C METalIaMU MP 02,04

[1P6 01,02,04,05,06

23




Oo6bem Kon Kon
Hanpasienus
HaumenoBanue Coaep:kaHue y4ueOHOro MmaTtepuasia u (popMbl B 00pa30BaTeILHOIO | 00Pa30BATEILHOTO B OCHHTATE L HOI
pa3iesioB U TeM OpraHu3aNNH IesITeJIbHOCTH 00yYalommMXcst yacax pe3yJabTarTa pe3yJbTarTa
®roc Coo ®rocC CIo padort
IpakTHyeckoe 3anATHEN26 8 JIP 08,12 OK 02,03,04 TH
AHanmM3 THAPOIIM3A COJIeH PAa3TUIHOTO THIIA MP 01,03
I1P6 02,03,04
IIpakTH4eckoe 3anATHENT
B3anmoperictBue coseil ¢ MmeTamiaMu
IIpakTH4eckoe 3anaTHENS
B3anmopenicTBre KUCIOT ¢ OKCHAAMU METAIIJIOB.
IIpakTuyeckoe 3aHATHENY
Nnentnduxanus HeopraHUIeCKUX COCTUHCHHM.
Tema 1.6 1 | JIekyuonnoe 3anamue 9 2 JIP 05, 07 OK 01,02,08 ITosH
Xumuueckue Kuaccnpukanusa XuMuyeCKuX peakuui. MP 04,09
peaxyuu. I1P6 01, 02,
Memannwl u Peakuuu coeauHeHUs, pa3JIoKEHHs, 3aMELICHHUS,
Hememanol. obmena. Karamutuueckue peakuuu. OOpatumbie U
HeoOpaTHMbIe peaxIuu. I'omorennsie
TeTepOreHHbIe  peakUUu. IK3OTEPMUUYECKHE
SHAOTEpMHUUECKUE peakiuu. TemnoBoi 3ddekt
XUMHYECKUX PEaKLIUH.
TepMoxuMuyeckue ypaBHEHHUS.
JlabopaTopnasi pabora Ne4 4 JIP 6 OK 05,06,07 TH
AHanu3 CKOPOCTH XMMHUYECKUX PEAKIIMI U XMMHUYECKOTO MP 02,04
paBHOBECHS. I1P6 01,02,04,05,06




O0bem Kon Kon
Hanpasienus
HaunmeHoBaHme Coaep:kaHue y4ueOHOro MmaTtepuasia u (popMbl B 00pa30BaTeILHOIO | 00Pa30BATEILHOTO B OCHHTATE L HOi
pa3iesioB U TeM OpraHu3aNNH IesITeJIbHOCTH 00yYalommMXcst yacax pe3yJbTarTa pe3yJbTarTa
®roc CO0 ®roC CIIo padorer
JlabopaTopHas pa6ora Ne5
AHaJIA3 XUMUYECKOTO PAaBHOBECHS
IMpakTnueckoe 3ausaTueNe1( 2 JIP 08,12 OK 02,03,04 TH
BrImmosiHeHIIE OKHCIIUTEIHFHO-BOCCTAHOBUTEIBHBIX MP 01,03
peaxiuit [1P6 02,03,04
2 | JIekuyuonnoe 3anamue 10 2 JIP 05, 07 OK 01,02,08 ITosH
IMoHsiTHEe 00 dJIeKTpOIH3eE. MP 04,09
ITP6 01, 02,
DJIEKTPOJIN3 PACIIABOB. JIEKTPOJU3 PaCTBOPOB.
DICKTPOTUTHICCKOE HOJTyYCHHE AJTFOMHUHHSL.
[IpakTuaeckoe IPUMCHCHHUE JJIEKTPOJIH3A.
l"anpBaHOILIACTHKA.
l"anpBaHOCTETHSL. PadunupoBanme I[BETHBIX
METAJIJIOB.
3 | Jekuyuonnoe 3anamue 11 2 JIP 05, 07 OK 01,02,08 ITo3sH
MeTajibl. MP 04,09
I1P6 01, 02,

Oco0eHHOCTH CTPOEHUSI aTOMOB M KPHCTAJUIOB.
®dusnyeckue cBoiicTBa MeTamoB. Kmaccuduxanms
METAJJIOB M0 PA3WYHBIM MpPHU3HAKaM. XUMHYECKHE
CBOWCTBA META/UIOB. DJIEKTPOXUMHYECKUH P
HaIpsDKEHUH MEeTaJUTOB. MeTaioTepMusl.

O0111e criocoObl MOTY4YEHUSI METAIIIOB.
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Oo0Lem

Kon

Kon

Hanpasienus
HaumeHnoBaHue Coaep:kaHue y4ueOHOro MmaTtepuasia u (popMbl B 00pa30BaTeILHOIO | 00Pa30BATEILHOTO B OCHHTATE L HOi
pa3iesioB U TeM OpraHu3aNNH IesITeJIbHOCTH 00yYalommMXcst yacax pe3yJbTarTa pe3yJbTarTa
®roc CO0 ®roC CIIo padorer
JlaGopaTopHasi padoTa Ne6 2 JIP 6 OK 05,06,07 TH
AHanu3 peakiuu 3aMerieHus: MeIH JKeJe30M MP 02,04
ITP6 01,02,04,05,06
IMpakTnueckoe 3ansaTueNe12 2 JIP 08,12 OK 02,03,04 TH
O3HakoMJIeHHE ¢ 00pa3IaMu METAJIIOB MP 01,03
I1P6 02,03,04
4 | Jlekyuonnoe 3anamue 12 2 JIP 05, 07 OK 01,02,08 ITosH
IoHsiTHE O METALTTYPTHH. MP 04,09
ITP6 01, 02,
[TupomMeramtyprus, THAPOMETAIUTYPTHUS U
anekTpomMeTaiTyprus. CIIaBbl YEPHBIC M IIBETHBIC
lanmpBanoOCTETHA. PadmHUpOBAHUE IIBETHBIX
METaJIJIOB.
IIpakTnyeckoe 3ansaTeNe13 2 JIP 08,12 OK 02,03,04 TH
Penienue skcnepuMeHTAIbHBIX 3a/1a4 MP 01,03
I1P6 02,03,04
5 | Jlekyuonnoe 3anamue 13 2 JIP 05, 07 OK 01,02,08 ITosH
Koppo3us meraninos. Crioco0bl 3alMThI MP 04,09
METaJJIOB 0T KOPPO3HH. [1P6 01, 02,
Kopposus METaJIJIOB: XUMUYECKast u
JNEKTPOXUMUYECKAs.  3aBUCUMOCTh  CKOPOCTH
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Oo0bem Kon Kon
Hanpasienus
HaumenoBanue Coaep:kaHue y4ueOHOro MmaTtepuasia u (popMbl B 00pa30BaTeILHOIO | 00Pa30BATEILHOTO B OCHHTATE L HOi
pa3esoB U TeM OPraHu3alyu 1esiTeIbHOCTH 00y4YaommXxcst yacax pe3yJbTarTa pe3yjabTara
®roc Coo ®rocC CIo padort
KOpPPO3UH OT YCIIOBUM OKPY/KAIOIIEH CPEbI.
Knaccudukarus KOpPpO3UHU METaJIJIOB o
paznuuHbIM  npu3HakaMm.  CrocoObl  3alUThI
METaJJIOB OT KOPPO3UHU
6 | Jexuuonnoe zanamue 14 1 JIP 05, 07 OK 01,02,08 ITosH
Hemetanibl. MP 04,09
I1P6 01, 02,
OcoOenHoctu crpoeHuss atomoB. Hemeramnsr —
MPOCTBIE  BEHIECTBA.  3aBHCHUMOCTb  CBONCTB
TAJIOTCHOB OT MX ITOJIOKCHHUS B TEPHOIUICCKON
cucreme. OKHUCIUTEIbHBIE U BOCCTAaHOBUTEIbHBIE
CBOMCTBa HEMETAJJIOB B 3aBUCHMOCTU OT HX
MIOJIOKEHHUS B PSIY AIEKTPOOTPUIIATEIHHOCTH.
Konumponvnasn paboma 1
O6o06menue 3HaHui No pasaeny «Heoprannueckas
XUMHUS»
Pazpnen 2 Opranuyeckasi XuMust 50
Tema 2.1 1 | Jlekyuonnoe 3anamue 15 2 JIP 05, 07 OK 01,02,08 ITo3sH
YraeBoaopoasl Teopusi CTpOEHUs OPraHMYECKUX COeTUHEHUH MP 04,09
A.M.Bytaeposa. I1P6 01, 02,

Teopuss CTpOEHHs OpPraHMYECKUX COCIAUHEHUU
A.M.byrneposallpupoansle, HCKyCCTBEHHBIE H
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Oo6bem Kon Kon
Hanpasienus
HaunmeHoBaHme Coaep:kaHue y4ueOHOro MmaTtepuasia u (popMbl B 00pa30BaTeILHOIO | 00Pa30BATEILHOTO B OCHHTATE L HOi
pa3iesioB U TeM OpraHu3aNNH IesITeJIbHOCTH 00yYalommMXcst yacax pe3yJbTarTa pe3yJbTarTa
®rocC COo ®roc Cro pagoTki
CUHTCTHUYCCKUE OpraHHYECKUe BEIIECTBA.
CpaBHeHue OpraHUYECKUX BCIIICCTB c
HEOpraHW4YeCKuMH. BaeHTHOCTh.  XUMHUYECKOe
CTpOEHUE KaK TIOPSAIOK COCIUHCHHS aTOMOB B
MOJICKYJIBI 110 BAQJICHTHOCTH. TeOpHUs CTPOCHHS
OPraHN4YeCKUX COEIMHEHU I A.M.bytneposa.
OCHOBHBIC TIOJIOXKEHUS TEOPUH XUMHUYECKOTO
CTpOCHUS
JlaGopaTopHasi padora Ne7 2 JIP 6 OK 05,06,07 TH
N3roroBneHne MoOJIEKyl OpraHM4eCKUX BEIIECTB MP 02,04
I1P6 01,02,04,05,06
Ilpakmuueckoe 3anamue Nol4 2 JIP 08,12 OK 02,03,04 TH
Homenknatypa opraHM4ecKuX BEIIECTB OPraHUISCKUX MP 01,03
BEILECTB [1P6 02,03,04
Tema 2.2 6 | Jexuuonnoe zanamue 16 2 JIP 05, 07 OK 01,02,08 ITosH
YriaeBoaopoabl u IIpenesibHbIE YI1€BOIOPOABI MP 04,09
ux I1P6 01, 02,
NPHUPOIHbIE ['omonoruueckui psa, u3oMepus M HOMEHKIATypa
HCTOYHUKH aJKaHOB. XMMHUYECKHE CBOMCTBA aJIkaHOB (METaHa,
JTaHa): TOpPEHHEe, 3aMelIeHHe,  pa3JIokKeHHE,
JeTUPUPOBAHHE.
[IpumeHeHne anKkaHOB Ha OCHOBE CBOWCTB
7 | Jlekyuonnoe 3ansamue 17 2 JIP 05, 07 OK 01,02,08 [To3H
HenpenenbHbie yriieBoaopoabl. MP 04,09
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HaunumenoBanue
pa3aesioB U TeM

Coaepikanue yueOHOro MmarepuaJia u (popMbl
OPraHu3alyu 1esiTeIbHOCTH 00y4YaommXxcst

Oo0Lem

qacax

Kon
00pa3oBaTe/IbLHOIO
pe3yJabTarTa
®rocC Coo

Koa
00pa3oBaTe/IbLHOTO
pe3yJabTarTa
®IrocC Crio

Hanpasienus
BOCIIMTATEJIbLHOMI
padoTbI

OTuieH, ero nojy4yeHue (IeruIpupoBaHUEM dTaHa,
JeTNoJuMepU3aliel MOJNITHIIEHA).
I'omonoruueckuii psz, n30Mepusi, HOMEHKIATypa
AJTKEHOB. XMMHUYECKHE CBOMCTBA 3THJICHA: TOPEHHUE,
KaueCTBEHHBIC peakinu (0O0ecBeYMBaHne OPOMHOM
BO/JIbl U pacTBOpa MEpMaHraHaTa Kajius),
ruaparanus, moaumepusanus. [I[pumenenne
JTUJIEHA HA OCHOBE CBOMCTB.

CornpsikeHHbIE THEHbl. XUMUYECKHE CBOWCTBA
Oyraguena 1,3 1 M3ompeHa: moJMMepu3aIusl.
HarypanbHblii 1 cCMHTETHYECKUE Kayuyku. Pe3una.
AnetniieH. XMMHYECKHUE CBOMICTBA alleTHJICHA:
ropeHue, ooecrBeYrnBaHue OPOMHOM BOJIBI,
MIPUCOEANHEHUIN. XJIOPOBOAOPOAA U THAPATALUS.
[IpuMeHeHue aleTuiIeHa Ha OCHOBE CBOMCTB.

ITP6 01, 02,

Jlexuyuonnoe 3anamue 18
IIpupoaHble HCTOYHUKH

CocraB, MpUMEHEHHE B KAY€CTBE TOILIHBA.
CocraB u nepepabotka HedTH. [leperonka Hedru.
HedrenpoaykTsr.

JIP 05, 07
MP 04,09
I1P6 01, 02,

OK 01,02,08

ITo3H
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Oo0Lem

Kon

Kon

Hanpasienus
HaumenoBanue Coaep:kaHue y4ueOHOro MmaTtepuasia u (popMbl B 00pa30BaTeILHOIO | 00Pa30BATEILHOTO B OCHHTATE L HOi
pa3iesioB U TeM OpraHu3aNNH IesITeJIbHOCTH 00yYalommMXcst yacax pe3yJbTarTa pe3yJbTarTa
®roc Coo ®rocC CIo padort
9 | Jexuuonnoe 3anamue 19 2 JIP 05, 07 OK 01,02,08 ITosH
Apensl. bensou. MP 04,09
I1P6 01, 02,
XUMHYECKUE CBOMCTBA OCH30J1a: TOPEHUE, PEAKITUN
3aMeleHus (raJloreHupoBaHue, HUTPOBAHUE).
[Tpumenenne OeH30J1a HA OCHOBE CBOMCTB.
JlaGopaTopHasi padoTa Ne§ 2 JIP 6 OK 05,06,07 TH
[Tony4yenue 3TUICHA U OTIBITHI C HUM MP 02,04
ITP6 01,02,04,05,06
IIpakTHyeckoe 3ansaTue NelS 4 JIP 08,12 OK 02,03,04 TH
[TocTpoenne n3omepoB MP 01,03
I1P6 02,03,04
IIpakTuyeckoe 3ansaTue Nel6
O3znakomieHue ¢ oopasiamMu HeTH U HeQTEPOTYKTaMU
Tema 2.3 1 | Jlekyuonnoe 3anamue 20 2 JIP 05, 07 OK 01,02,08 ITosH
Kucaopoaconep- CnupTsl. MP 04,09
JKarume I1P6 01, 02,
OpraHuvecKue CrtpoeHue 1 CBOMCTBA OJJHOATOMHBIX CITUPTOB.
coeMHEeHHUsI Brnusinue sTaHoNa M METaHOJIA HA OPTaHU3M.
['murepuH Kak MpeacTaBUTE b MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakius Ha MHOTOATOMHBIE
cnupthl. [IpumeHeHne rumepuHa.
2 | Jlekyuonnoe 3anamue 21 2 JIP 05, 07 OK 01,02,08 ITo3H
deHo1. MP 04,09
[1P6 01, 02,
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Oobem Kon Kon
Hanpasienus
HaunmenoBanmne Conepxxanue yueOHOro Mmarepuajia u popmMsl B 00pa3oBaTe/IbLHOIO | 00Pa30BaTEJILHOIO ———
pa3aesioB U TeM OPraHM3alH AeTeJIbHOCTH 00yYAOIIUXCS yacax pe3yJbTara pe3yjabTara
®rocC COO ®roc CIo padotel
du3nyecKue U XUMUIECKHE CBOMCTBA ()eHOIa.
B3aumHOe BIMsSTHUE aTOMOB B MOJICKYJIe )eHOA:
B3aMMOJICMCTBHUE C THIPOKCUAOM HATPHUS U a30THOU
kucnotol. [lpumenenue genona Ha OCHOBE
CBOMCTB.
Jexyuonnoe 3anamue 22 2 JIP 05, 07 OK 01,02,08 ITosH
AJIbAEruabl MP 04,09
ITP6 01, 02,
[Tonsatue 06 ampaeruaax. AnpaeruaHas Tpymmna Kak
dbyakunoHanpHas. DopMalibIETHA U €T0 CBOMCTBA:
OKHCJICHUE B COOTBETCTBYIOLIYIO KHUCIIOTY,
BOCCTAaHOBJICHHE B COOTBETCTBYIOIIUI CITUPT.
[Tosnydenne anbaeruoB OKUCICHUEM
COOTBETCTBYIOIIUX CIUPTOB. [[puMenenue
(dhopmanbaeruaa Ha OCHOBE €ro CBOMCTB.
Jlexkyuonnoe 3anamue 23 JIP 05, 07 OK 01,02,08 ITosH
KapG6oHoBbIe KHCJIOTHI. 2 MP 04,09
ITP6 01, 02,

[Tonsitre o kapOoHOBBIX KucnoTax. KapOokcunbHas
rma kak ¢pyHKIHOHaIbHas. ['oMonoruueckuit psia
BIIETBHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
TydeHue KapOOHOBBIX KHCIOT OKHUCICHUEM

JEru10B. XUMHUUYECKHE CBOMCTBA YKCYCHOM KHCIIOTHI:
€ CBOMCTBA C MUHEPATbHBIMU KUCIOTAMH U

Kkuus srepudukanuu. [Ipumenenne ykcycHoi
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Oo0bem Kon Kon
Hanpasienus
HaumenoBanue Coaepikanue yueOHOro MmarepuaJia u (popMbl B 00pa3oBaTeIbHOIO | 00Pa30BATEJILHOIO ———
pa3esoB U TeM OPraHu3alyu 1esiTeIbHOCTH 00y4YaommXxcst yacax pe3yJbTarTa pe3yJbTarTa
®roc CO0 ®rocC CIo pagoret
CJIIOTBI HA OCHOBE CBOMCTB. BhICIINE )KUPHBIE
CJIIOTHI HA IpUMEpPE MATBMUTUHOBOW U CTEAPUHOBOM.
Jexyuonnoe 3anamue 24 2 JIP 05, 07 OK 01,02,08 ITosH
Caoxnblie 3GUpPHI U KUPHI. MP 04,09
I1P6 01, 02,

[Tonydyenue COKHBIX 3(PUPOB peakuen
stepudukanuu. Crnoxxnble 3pUpsl B IPUpPoOIE, UX
3HaueHue. [I[pumeHeHmne cnoKHbIX 3PUPOB Ha
OCHOBE CBOMCTB.

32




O0bem Kon Kon
Hanpasienus
HaunmeHoBaHme Coaep:kaHue y4ueOHOro MmaTtepuasia u (popMbl B 00pa3oBaTe/IbLHOIO | 00pa30BaTEJILHOIO O ————
pa3aesioB U TeM OPraHM3alH AeTeJIbHOCTH 00yYAOIIUXCS yacax pe3yJjabTarta pe3yjabTara
®roc CO0 ®roC CIIo padorer
Jlexuyuonnoe 3anamue 25 2 JIP 05, 07 OK 01,02,08 ITosH
YriaeBoanl. MP 04,09
ITP6 01, 02,

VYreBopl, HX KiacCU(DUKAIMS: MOHOCAXaPHU/IbI

(rmroko3a, hpykTo3a). [TroK03a — BEIIECTBO C

JBOMCTBEHHOU (DYHKIIMEW — ajIbJACTUIOCTIUPT.

XUMHYECKHE CBOMCTBA IIIFOKO3bI: OKHUCIICHUE B

TJTFOKOHOBYIO KHCIIOTY, BOCCTAHOBIIGHHE B COPOUT,

ciupToBoe Oposkenue. [I[pumeHeHne TIIroKo36l Ha

OCHOBE CBOMCTB.
JladopaTopHas padora Ne9 8 JIP 6 OK 05,06,07 TH
AHanu3 paCTBOPUMOCTH TIIMIICPUHA MP 02,04

ITP6 01,02,04,05,06
JlaGoparopHasi padora Nel(
AHanu3 CBOMCTB KapOOHOBBIX KHCIIOT.
JlaGoparopHnasi padora Nell
HccnenoBanue B3aMMOICHCTBHE TITIOKO3BI M CaXapO3bl C
rugpokcugom meau (1)
JlabopaTopHasi paGora Nel2
HccnenoBanue CBONCTB MbLIa
Tema 2.4 1 | JIekuuonnoe 3anamue 26 2 JIP 05, 07 OK 01,02,08 [To3H
A3oTconepxaniue AMHMHBI. AMHHOKHCJIOTBI MP 04,09
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O0bem Kon Kon
Hanpasienus
HaunmeHoBaHme Coaep:kaHue y4ueOHOro MmaTtepuasia u (popMbl B 00pa30BaTeILHOIO | 00Pa30BATEILHOTO B OCHHTATE L HOi
pa3iesioB U TeM OpraHu3aNNH IesITeJIbHOCTH 00yYalommMXcst yacax pe3yJbTarTa pe3yJbTarTa
®roc CO0 ®roC CIIo padorer
OpraHuyveckKue I1P6 01, 02,
coeIMHEeHusl. [Tonsitre 06 aMmuHax. AnmndaTudecKiue aMHHBI, HX
IMosmmepsbI KJIaCCH(UKAIUSA 1 HOMEHKJIATypa
Pa3BHUBAIOIINXCS CTPAH.
Jexyuonnoe 3anamue 27 2 JIP 05, 07 OK 01,02,08 ITosH
Beakn MP 04,09
ITP6 01, 02,
[TepBuuHas, BropruHasi, TPETUIHAS CTPYKTYPHI
KOB. XMMHYECKHE CBOMCTBA OCIIKOB: TOpEHUE,
Typalys, THIPOJIN3, [IBETHBIC PEAKIUH.
pnornueckue Gyakuun 6enkoB. [Tomumepsl. benku u
TMcaxapuIbl Kak OMOIIOJIUMEPHI
JladopaTopHas padora Nel3 2 JIP 6 OK 05,06,07 TH
N3yuenue cBolicTB Oenka MP 02,04
I1P6 01,02,04,05,06
IpakTuyeckune 3ausaTusaNe17 2 JIP 08,12 OK 02,03,04 TH
Pemenne skcniepuMeHTAIBHBIX 3371249 Ha MP 01,03
HJIEHTU(DUKAITNIO OPTaHUYECKUX BEIICCTB [1P6 02,03,04
Hrorosoe 3anstue. {uddepeHunpoBanHbIii 3a4eT 2 TH
Bcero: 116
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3. YCJOBMUS PEAJIN3AIIMA ITIPOTPAMMBI YUYEBHOM JUCITATLIAHBI

TpeGoBanus K MUHUMAJILHOMY MaTepHAJIbLHO-TEXHHYECKOMY 00ecrieyeHHI0
Peanu3anuss mporpamMmbl  yueOHOW  JUCHMIUIMHBI  TpeOyeT Halu4usg Y4eOHOTo
kabunetaNe216; maboparopwmii Ne218

Oo6opynoBanue yueOHOro KabuHeTa:

— TI0CA/I0YHBIE MECTa IO KOJIMYECTBY 00YJarOIIUXCS

— pabodee MeCTO Mpero1aBaTelis

—  TaOJUIBI IO HEOPTaHMYECKOW XUMUHU

—  TaOJIMIBI IO OPraHUYECKON XUMUU

— TaOIUIBI [0 METALTYPTUH

—  TaOJIMIBI IO XUMUYECKOW TPOMBIIIIIICHHOCTH

—  CIPaBOYHBIC TAOIHIIBI

— Ha0Op KOJUIEKIIUMA

— 00BEMHBIE MOJIENTH KPUCTAIUTMYECKHUX PEIIETOK

— 00pa3ibl METaJUIOB, HEMETAJUTMYECKUX MAaTEPUAIOB - HAOOPHI aTOMOB JIJISl COCTABIICHHS

MOJIeNIEd MOJIEKYI.

TexHnuyeckue cpeacrBa 00y4eHHs:

— OJKpaH;
— KOMIbIOTED (C BBIXOJI0M B IHTEpHET);
MIPOEKTOP;

OobopynoBanue jjadbopaTopuu U padoYuxX MecT JadopaTopuu:

— Ob6opynoBaHHass XuMU4ecKasi J1abopaTopusi( clielUalbHbIe paboyue MeCTa, BBITSKHBIC

mKkadpl, pAKOBUHBI C XOJIOIHON M TOPSYEH BOIOH.)

- Ha60pBI XUMHUYCCKUX PECAKTHBOB
- HpI/I60pH H IMMIPUHAJIC)KHOCTHU JJIA OIILITOB

HNudpopmannonHoe odecneyeHne 00y4eHust

3.2.10cHOBHbBIC TeYATHLIE U3TAHUS:

1. labpuensu O.C. Xumus: kuura uist npenonaasarens/ 'abpuensa O.C., JIbicoBa
I'T: yueb.-meton. mocobue. — M., 2012-332¢c (HawanmpHoe wu cpenHee
npodeccroHanbHoe oOpazoBanue. ObIeoOpa3zoBarenbHble TUCHUILTNHBL).; [ISBN 978-5-
7695-8110-6 .

3.2.2. OcHOBHBIE 2J1eKTPOHHbIE U3JAHUS
1. CeteBble oOpa3zoBaTelbHBIE cOOO0IIECTBa pecypcoB OduuaibHbIi callT- Pexxum
noctyna Www.openclass.ru (mara oopamienus: 03.06.2022).
2. Enunast koyekius @poBbIX 00pa3oBaTeIbHBIX pecypcoB pecypcoB OpunanbHbIi
caiit- Pexxum mocryna www.schoolcollection.edu.ru (mara oopamenus: 03.06.2022).
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4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHHUS YUYEFHOMN JUCHUILIAHBI

HaumeHnoBaHue 00pa3oBaTebHBIX
pe3yabTratoB ®I'OC COO (npeameTHbie
pe3yabrtatbl —[1Py)

MeToabI OIEHKH

ITP6/y 01chopmupoBaHHOCTD MTPEICTABICHHIA
0 MECTE€ XMMHH B COBPEMEHHOW Hay4YHOU
KapTUHE MHUpa; IOHUMaHUE POJIU XUMHH B
(bopMupoBaHUH KPYTro3opa u
(YHKIIMOHAJIBHOW IPaMOTHOCTH YeJIOBEKa
JUIs peIIEHUs MPAKTUUECKUX 3a1a4;

YcTHBIN ompoc, Oecena, BeimoHeHue 113,
pemeHHe CI/ITyaIII/IOHHBIX 3a1{aq,pacm1/1peHan71
otmpoc,

I/IFpOBI)IG METOAbI OLICHUBAHUS.

ITP6/y 02 BnameHWEe OCHOBOTIOIATAIOITUMHU
XUMUYECKUMHU TTOHATUSIMH, TEOPUSIMU,
3aKOHAMU U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
MOJIb30BaHUE XUMHYECKON TEPMUHOJIOTHEN 1
CUMBOJIUKOM

TectupoBanue, 3BpucTudeckas decena,
BBITTOJIHEHUEC
JITI3, pacmmpeHHbIH o1npoc.

[TP6/y 03 BrageHne OCHOBHBIMH METOIaMU
HayYHOTO TIO3HAHHUS, UCTIOJIb3YEMbIMHU B
XMMHWH: HAOJTIOICHNE, ONMCAaHNE, H3MEPEHNE,
AKCIIEPUMEHT; YMEHHE 00padaThIBaTh,
OOBSACHATH PE3YJIbTATHI MPOBEICHHBIX
OTIBITOB U JIENIaTh BBIBOJIbI; TOTOBHOCTh U
CIIOCOOHOCTh MPUMEHSATH METO/IbI TO3HAHUS
MIPH pEIICHUH MPAKTHUECKUX 33/1a4;

VYerubiit onpoc, 6ecena, Bermonnenue JII13,
pemeHHe XUMHUYCCKUX 3a1a4, paCHII/IpeHHblf/'I
OTIPOC,TECTUPOBAHUE.

[TP6/y chopmMupoBaHHOCTH YMEHUS J1aBATh
KOJIMYECTBEHHBIE OIEHKU W IPOBOIUTH
pacyeTsl 10 XUMHYECKUM GopMyliaM |
yYpaBHCHHSIM;

KoHTposibHBIC yIIpaXKHEHUS,
HabGmronenue ,aBpucTrudeckas oecena,
BeInosiHeHue JIIT3.

[TP6/y 05 BnaneHue nmpaBuIaMu TEXHUKH
0€301MaCHOCTH MIPU UCIIOJIb30BaHUH
XUMHUYECKHX BEIECTB

BbITOJIHEHME JIP.

ITP6/y 06 chopmMupoBaHHOCTH COOCTBEHHOM
MO3UIIMH IO OTHOIICHHUIO K XUMUYECKOH
nH(pOpMAIINH, TTOTy4aeMON U3 Pa3HBIX
HCTOYHHKOB.

DKCIpPecc-onmpoc («IETyIKa)
Pacmmpennslii onpoc
HrpoBbie METO/IbI OIICHUBAHUS
KonTponbHoe ynpakHeHue
HaOronenue

Camoo1ieHKa
becena (obmas quckyccus, o0cyxIeHue. )
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