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Pa6ouas mporpamma ydyebuo#t mucummnmansr OJ1B.08 Xumus paspaboTaHa Ha OCHOBE HPUMEPHOR
OporpamMMel  y4eOHOH AMCHMIUIMHBI «XHMHSI» JUIS OpOhECCHOHAIBHBIX 00pa30BaTeNLHEIX
opraHusanui. a1 NIpoQecCHOHANBHBIX 00pa30BaTENbHBIX OPraHu3alfif, pPEeKOMEHIOBAHOrO
®enepalbHBIM FOCYJapCTBEHHBIM aBTOHOMHBIM yupexaeHueM «DenepaibHblii HHCTUTYT Pa3BUTUSL
ob6pasoanusa» (PI'AY «PUPO») , mpotokon Ne 3 ot 21 urong 2015 r. PerucrpannoHnsiii HoMep
penensun 385 ot 23 utons 2015 r. ®TAY «®UPO», a taxke DenepaqbHOT0 rocyAapCTBEHHOTO
obpasoparensHoro crangapra (nanee ®I'OC) mo cnenuasbHOCTH CpemHero npodecCHOHAIBHOTO
obpazopanus (manee CIIO), yTBepXIEHHOro NpHKa3oM MUHHCTepCTBA OOpa3OBaHUS M HAYKH
Poccuiickoit ®enepannu ot ot 22.04.2014 Ne 387

.23.02.05 Dxcmnyatandss TpaHCHOPTHOTO 3JE€KTPOOOOPYAOBAaHHS M aBTOMATHKH (IO BHAAM
TPaHCIIOPTa, 33 UCKJIFOUEHHEM BOJIHOTO)

PaccmoTtpena Ha 3acenanun [11{K Ha 3acemannu npeagMeTHO — ITUKIOBOH KOMHCCHH
COILUAILHO -3KOHOMUYECKHX, MATEMaTHIECKUX AUCUUILIHH

¥ JUCIHUIUINH €CTECTBEHHO-HAYYHOTO ITMKIIA.

IIporoxkon Ne ¥

OT« Z€» OFf 2019 .

IIpencenarens IMIIK A4 e/ JA.B. Cunynosa

Opranmzanus-pazpaborunk: [AIIOY TO «TroMmMeHCKHIT KOJIEIHK  TPaHCIOPTHBIX
TEXHOJIOTHH U CEpBUCAY.

Paspabotunk:
CamsensH A.O., mnpenonaBatens Belclued kBamudukarmuonHoit kareropuu [AIIOY TO
«TTOMEHCKUH KOJUIeIK TPAaHCTIOPTHBIX TEXHOJIOTHHA M CEPBUCAY.
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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITIPOTPAMMBI YUEBHOM
AUCITATIJINHBI OJ6.08 XUMUS

1.1. MecTo qucnMIuIMHBI B CTPYKTYpe 0CHOBHOI 06pa3oBaTe/IbHOM POrpaMmbl:

Yuebnasn qucnunnuaa OJ1b.08 Xumus ssnsercs o0s3arenbHOM YacThio 0611e06pa30BaTENHLHOrO
IIMKJIa OCHOBHOH 00pa3oBaTeIbHOH MporpaMMsl B cootBeTcTBHM ¢ PI'OC cniennansHOCTH
CpeHero MpodecCHOHANTEHOr0 00pa3oBaHus

23.02.05 DOxcmnyaTanus TpaHCIOPTHOTO AEKTPOOOOPYIOBAHUS K aBTOMATHKH (110 BAIAM
TPaHCIIOPTa, 38 HCKIFOYEHHEM BOJHOTO)

VuebHas nucnunnuaa OJ1b.08 Xumus obecnieunBaer hopMupoBaHre 00INUX KOMIIETEHIMH B
cootBeTcTBHU ¢ ®I'OC cnenuanbHOCTH CpeHero mpodecCHOHaIBEHOro 00pa3oBaHus
23.02.05 Dxcmnyatanust TPaHCIIOPTHOTO 3M€KTPOOOOpYIOBaHHS U aBTOMATHKH (II0 BHIAM
TPaHCHOPTa, 32 UCKIIIOUYECHUEM BOJTHOTO)

Ocoboe 3HaYeHNE TUCLUITIINHA UMeeT Ipu GOPMUPOBAHHUH H PA3BUTUH CIEAYIOMIMX KOMIIETEHIHIA:

Kon HauMenopanne o0ux KOMIIETCHI{MNA

OK 1. [lonuMath CyIIHOCTP ¥ COIHMANBHYIO 3HAaYNMMOCTh cBoell Oynaymiedt mnpodeccus,
IPOSBIIATH K HEH YCTOMYMBEINA HHTEPEC

OK 2. OpranunzoBbIBaTh COOCTBEHHYIO J€ATEIBHOCTD, BHIOUPATH TUIIOBBIE METOIBI H CIIOCOOBI
BBINOJIHEHHS Ipo(eCCHOHANBHBIX 3a/1a4, OLIEHUBATh UX 3((EKTUBHOCTH M KAYECTBO

OK 3. [TpuHuMaTh pelieHus B CTAHJAPTHBIX U HECTAHIAPTHBIX CHUTYallUsSX W HECTH 3a HHX
OTBETCTBEHHOCTD

OK 4. OcymecTBIaTh IOHCK M  HCIHONb30BaHME MHpOpManMH, HeoOxomumolt  ans

(G (PEKTHBHOTO BBIIOJHEHUS MpodecCHOHANBHBIX 3a7ad4, NOpo¢eCCHOHANBHOIO H
JIMYHOCTHOTO Pa3BUTHS

OK 5. Hcnonp3oBanne  MHGOPMAIMOHHO -  KOMMYHHKAIIMOHHBIX  TEXHOJOTAH B
npodecCHOHANBHON NEeATENHHOCTH
OK 6. PaGorars B KOJIekTHBE W KoMaHHAe, O3(QdexTuBHO 0OmAThbCs ¢ KOJUIETaMH,

PYKOBOACTBOM, HOTpe6I/ITeJ'I$IMI/I




1.2. Ilenn 4 n1anupyemMble pe3y/abTaThl OCBOCHHS AHCHHILIHHBL
B pamxkax nporpammbl yue6HOH ANCUUILIHHBI 00YYaIOUIMMHICS OCBAMBAIOTCS YMEHHS U 3HAHHSA

Kon Ymenus 3HaHus

OK 1. Pacnosnasars 3amauy B OcHOBHBIE HCTOUYHHKH HH(POPMALIH U PECYPCHI 11
npogecCHOHATEHOM KOHTEKCTe; peleHns 3a1a4 u npobieM B npodeccHoHaIbHOM
aHAIW3UPOBATD 3aflady H BBIACNATh | KOHTEKCTE.
€€ COCTaBHbIE YaCTH; ONIPEIACIIATD
STanbl PEUICHHS 3a/1a4H; BbIABIIATH
1 3G PEKTHBHO HCKATh
HHPOPMALHIO, HEOOXOAUMYIO [JIs
pelIeHH 3aa4H, COCTaBUTh IUIaH
JEeHCTBUS; ONPENETUTh
HEe00XOJHMBIE pPeCypCHI.

OK 2. OnpenensaTs 331241 MOUCKA Homenkatypa HHpopMalUHOHHBIX HCTOYHHKOB,
nHbOopMaLMH; onpesensTh MPHUMEHAEMBIX B NpodecCHOHANbHOM
HE0OXOMMMblE HCTOYHUKH JeATeNbHOCTH; PHEMBI CTPYKTYPHUPOBaHUS
HH(pOpMALUH; TUIAHKPOBATh uHpopmaun; Gopmar odhopMiteHHs pe3yaETaToOB
npouecc MOUCKA; CTPYKTYpHPOBaTh | MOMCKa HHGOPMAIUU
MOTy4aeMyIo HH(pOpMaIHIO,

BBIENATh Hauboee 3HaUUMOe B
nepeyne HHGOPMALMH; OLEHHUBATh
NPaKTHYECKYIO 3HAYUMOCTD
Pe3ybTaToB Movcka; 0popMIATh
Pe3yJbTaThl NOHUCKA

OK 3. BeIcTpanBaTh TPAEKTOPHH CoBpemenHas HayuyHas U npodeccHoHaIbHas
npogecCUoOHAIBHOTO U TEPMHUHOJIOTHS; BOBMOXKHBIC TPASKTOPHH
JHYHOCTHOTO Pa3BUTHUS npodecCHOHAIHOTO pa3BUTHA H CaMO00pa30oBaHuUs

OK 4. OpraHu3oBbIBaTh padboTy OCHOBBI IPOEKTHOM AEATENBHOCTH
KOJUIEKTHBA U KOMaHpbI,

B3aUMOAEHCTBOBATH C KOJIIEraMU

OK 5. Hznarate cBOU MBICITH Ha Oco0eHHOCTH COLMANIBHOTO U KYJIETYPHOTO
rocyJapcTBEHHOM SI3BIKE; KOHTEKCTa; NpaBuia ohopMIIeHHS TOKYMEHTOB.
oopMIATE TOKYMEHTHI (TeTpaniy,
pedepatsi, coobieHns)

OK 6. | OnuceiBaTh 3HAUUMOCTb [pasuna noBeeHHUs B XOAE BBINOJHEHHA

cBoeil npodeccuu

podecCHOHAILHOMN AeSTebHOCTH




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOMI JUCIINAIIJINHBI
2.1. O6bem yqeOHOI AMCHUMIIMHBI H BUABI Y4e0HOH padoThl

Bun yueOHnoii padotnbl

O0BeM HacoB

O0nem oOpa3oBaTeIbHOI MPOrpaMMbl y4eOHOH AUCHHILIHHb] 117
B TOM YHCJIE:

TEOpeTHUECKOe 00yUeHHe 62
nabopaTopHble paboThI 8
IIPAKTUYECKUE 3aHATUSA 8
CamocTrosarenpHas pabota 39

Hpomemy'mlmaﬂ arrecranus

1 cemectp — npyrue
&bOpMBI KOHTPOIIA

2 ceMecTp —
mudpepeHIMPOBaHHBII
3auer




2.2. Tematuueckuii aH u cojepxkanne yaebHoi nucnummaasl Ob.08 Xumus

HaumeHoBaHue pa3aelioB Conepxanye yue6HOro Marepyuana U (opMel OpraHu3aliy ASATENbHOCTH 00y4aloUXCS O6bem Kongsr
TEM B yacax KOMHCTCHI_[Hﬁ,
dbopmuposanuio
KOTOPBIX
cnocobcTryer
3JIEMEHT
IpOTPaMMEI
1 2 3 4
Conepxanue yae6Horo Matepraia
B HayuHble METO/IbI [TO3HAHHS BEMIECTB U XMMHUYECKHUX SBJICHHUIA
Beaerme Ponb 3xcnepuMeHTa U TEOPUH B XHMHH z
MoaenupoBaHue XUMHYECKHX MPOLECCOB
Pazpen 1. Ob112as 1 HEOPraHUYECKAs XUMUS 42
Copepxanue yueGHOro MaTepHuana OK 1.
1.1.1. | OCHOBHBIE€ MOHATHA XUMUH OK 2.
1.1.2 | BemecTrO OK 3.
1.1.3 | arom OK 4.
1.1.4 | momekyna OK 5.
1.1.5 | xuMudeckuit aeMeHT OK7.
1.1.6 | amrotponms OK 8.
1.1.7 | npocTsie U CIOXKHBIE BEIIECTBA OK 9.
1.1.8 | xayecTBEHHbIH U KONTUYECTBEHHBIH COCTAB BELIECTR
1.1.9 | xuMH4eckHe 3HaKH 1 HOPMYIIBI 2
1.1.10 | oTHOCHTENbHBIE ATOMHAs H MOJIEKYJIIPHAS MacChl
Tema I.1. 1.1.11 | KOMIUYECTBO BENIECTBA
OcHoBHEIE MOHATHA U 1.1.12 | OcHOBHEIE 3aKOHBI XHMHH
3aKOHBL XUMUH 1.1.13 | CrexnomeTpust
1.1.14 | 3akoH coXpaHEeHHUs] MaCChl BEILIECTB
1.1.15 | 3akOH NOCTOSTHCTBA COCTaBA BEIUECTB MONEKYISPHOH CTPYKTYPHI
1.1.16 | 3akoH ABOTrampo U CIeACTBHSA HX HETO
1.1.17 | PacueTHble 3a1a4¥ Ha HAX0XXACHUE OTHOCUTENLHOM MOJIEKYJIIPHOM Macchl, OMpeaeNeHHe MacCOBOM qOMH
XUMHYECKHX 3JIEMEHTOBR B CIIO)KHOM BEIIECTBE
CamocTosHHas pabota Nel 4
Co3naHue mpe3eHTalum:
«AnnotponHsle MoaudUKalKK yriaepoaa (anmas, rpadur), Kucaopoaa (KACIOpoa, 030H), 0oBa (cepoe u 6e1oe 0I0BO)».
INoarotoeka pedeparos:
«TToHsATHE O XHMHYECKON TEXHOIOTHH, OUOTEXHOIOTHH U HAHOTEXHOJIOTHHY.
Pelenne pacuetHpix 3a1ad no TeMe «OCHOBHbBIE NOHATHSA H 3aKOHBI X HMHM)
Tema 1.2. CogepxaHue yueOHOro Matepuana 2




ITepuoanueckuit 3akoH 1 | 1.2.1 Iepuoavueckuit 3akon JI.1. Menaeneesa.
Ilepuonneckas cuctema [125 | Orxpertue JI.A. MeHneeeBsiM [IepHOIMUECKOTO 3aKOHa
XVMMYECKHX IJIEMEHTOB
J.A. Mengneneepa u
CTpOeHHEe aToMa

1.2.3 ITepuonuueckuii 3akoH B popmynuposke .. Menneneera

1.24 Hepnonnqecxaﬂ Tabnylla XUMHYECKHX IJEMEHTOB — I’paCbI/I‘{eCKOG 0T06pa>[<eHHe NEPUOAHUYECCKOro 3aKoHa 2

1.2.5 CTpyKTypa nepuoanyeckoil TabauLbl: neproas! (Majisle U GoNBIINE), TPy (NIaBHAS U MOGOYHAS)

1.2.6 CrpocHue aToma H iepuoaudecknii 3akoH JI. M. Menneneesa

1.2.7 ATOM — clI0KHAsA 9acTHLIA

1.2.8 Anpo (MpOTOHBI M HEMTPOHBI) U ANEKTPOHHAA 000T04YKa

1.2.9 H3otons!

1.2.10 | CrpoeHHe 3]eKTPOHHBIX 06010YEK aTOMOB JIEMEHTOB MaJIBIX MIEPHOAOB

1.2.11 | OcoOeHHOCTH CTPOEHHA ITEKTPOHHBIX 000I0UEK aTOMOB 3JIEMEHTOB OONBIIUX [IEPHOIOB (MEPEXOIHbIX
3JIEMEHTOB)
1.2.12 | Ilousarue 06 opduTansx. s-, p- u d-Opbutanu

1.2.13 | DnexTpoHHEIE KOHPUIYpALHH aTOMOB XHMHYECKUX 3JIEMEHTOB

1.2.14 | CoBpemenHast HOpMyIHPOBKa IEPHOIHIECKOTO 3aKOHA

1.2.15 | 3HaueHue NEepHOIHYECKOrO 3aKOHA U HEPUOAHYECKOM CHCTEMBI XUMHUECKUX neMenToB 1. Menneneesa s
pa3BUTHA HayKU ¥ IOHAUMAHHUA XUMHUECKON KapTHHBI MUpa

[IpakTnueckas paGoraNel Monenupoanue noctopoeHus I[lepuoauueckoii TaGNHULIBI XUMHYECKHUX 3IEMEHTOB 2
CamocrosTenbHas pabora Ne2 2
[Toaroroska pedepatos:

«PagnoakTueHOCTh. MiciONB30BaHKE PaIMOAKTHBHBIX H30TOIOB B TEXHUYECKUX LIENAX. PEHTT€HOBCKOE U3ITYUeHHE U eTo
HCIIOIb30BAaHHUE B TEXHUKE. MOAEIMPOBaHNE KaK METO/ MPOTHO3UPOBAHUS CUTYallUH Ha TIPOHU3BOJCTBEY.

Pewrenvie 3amad no reme «Ileprogudeckuii 3akoH u [lepuonnueckas cucreMa xumudeckux aneMeHToB .M. Menneneesa u
CTPOEHHUE aTOMay

Copnepxanue yueOHOTO MaTepHaia 2 OK 1.

1.3.1 HoHHas xuMu4ecKas CBs3b OK 2.

OK 3.

1.3.2 Karuonsl, ux 0o0pa3oBaHHe U3 aTOMOB B Pe3yJbTaTe Mpouecca OKHCICHHS OK 4

1.33 AHHOHBI, UX 00pa30BaHKE U3 aTOMOB B pe3yJIbTaTe MpoLEecca BOCCTAHOBNCHUS OK 5'

1.3.4 HonHas cBs3b, Kak CBA3b MEX/y KATHOHAMHU U aHHOHAMH 32 CHET 3JIEKTPOCTaTHYECKOrO PUTAKEHHUS OK 7.

Tema 1.3. 1.3.5 | Knaccudukauus HOHOB: IO COCTaBY, 3HAKy 3apsi/ia, HAIMYHIO THAPATHOH 060104KH OK 8.
CrpoeHue BEHICCTBa OK 9.

1.3.6 HoHHble KPHCTAILTMYECKUE PEIIETKU

1.3.7 CRoJicTBa BEIIECTB C HFOHHBIM TUIIOM KPHCTAJLIHYECKOI pemeTKH

1.3.8 KoBaneHTHass XuMH4YeCKas CBA3b
1.3.9 Mexanu3M 00pa3oBaHnsa KOBANIEHTHOM CBsi3u (0OMEHHBII H NOHOPHO-aKIENTOPHBI#)

1.3.10 | DneKTpOOTPHUATEIBHOCTD




1.3.11 | KoBaneHTHbIE NOJIAPHASL U HEMOJSPHAS CBA3H

1.3.12 | KpaTHOCTb KOBJIEHTHO CBA3H

1.3.13 | MonekynspHsle U aTOMHbIE KPUCTAJLINIECKUE peHIeTKH

1.3.14 | CpoiicTBa BellECTB C MOJEKYNAPHBIMA U ATOMHBIMH KPUCTAJUTHYECKUMU pelleTKaMH

1.3.15 | Metamndgeckas CBA3b.

1.3.16 | Metanindeckas KpUCTaUIMYeCKas pPelleTKa U MeTAITHUECKas XUMHYECKasA CBA3b.

1.3.17 | ®usugeckue CBOMCTBA METAILIOB

1.3.18 | ArperaTHble COCTOSHH BElIECTB M BOJAOPOJHAA CBS3b.

1.3.19 | TBepmoe, )KHUAKOE U ra3o00pa3HOe COCTOSHHS BEIECTB.

1.3.20 | Ilepexon BemiecTBa U3 OJHOTO arperaTHOTO COCTOSIHHS B APYToOe.

1.3.21 | BomoponHas CBs3b.

1.3.22 | YwucTele BelecTBa H CMECH.

1.3.23 | ITonsATHE O CMECH BELIECTB.

1.3.24 | ToMOreHHbIE H FeTEPOTEHHBIE CMECH.

1.3.25 | CoctaB cMeceil: 00beMHas M MaccoBas H0JIH KOMIIOHEHTOB CMECH, MaccoBas H0Js NpUMeCeit.

1.3.26 | AucnepcHBIE CUCTEMBI.

1.3.27 | IlonATHE 0 nUCNEPCHOM cHCTEMe

1.3.28 | MucnepcHas $a3a u fACIEPCHOHHAs cpela

1.3.29 | Knaccu(pukauus gucnepcHeIX cucreM. IIoHATHE 0 KOJUIOMOHBIX CHCTEMAX

JlaGopaTopHas pab6ota Nel IlpuroTtoBieHue cycrneH3uH kap6oHaTa Kanbld B Boze. IlonydeHune SMyJIbECHA MOTOPHOIO
Macna. O3HaKOMJIEHHE CO CBOICTBAMU JUCHEPCHBIX CHCTEM..

CamocTtostenpHad pabota Ne3

Co3nanue npeseHTaluil, IPOEKTOB:

«AHoManuu ¢pU3NIECKNX CBOHCTB BoAbL KuaKkHe KpucTauisl. MUHEpaNs! U rOpHbIE IOPOAbl KaK IPUPOJHEIE CMECHY.
CocTtaBJieHHe cxeM, TaOJIHuIL

«[TonsapHOCTH CBA3H H NONAPHOCTE MOJIEKYNB. Kornencanms. Texyyects. Bosronka. Kpucranmsanus. Cy6numanms v
aecybnumMauus. SMyNBCHH M CycrieH3MH. 3011 (B TOM 4HUcie a3po3onu) U renu. Koarynanusa. Cunepesucy.
BHeaynutopHas pabota ¢ OYM: «XumMudeckas CBA3b», « [JHCIEPCHBIE CHCTEMbBD)

Conepxanue yaeGHOro Matepuana OK 1.

1.4.1 Boaa OK 2.

Tema 1.4. Bopa. 1.4.2 PacTBOpBI OK 3.
PacTBOpBI. 1.4.3 PactBopeHue OK 4.
DNnexTpoauTUYecKas 1.44 Bopa kak pacTBOpHUTEIb OK 5.
JICCOIHALIIT 1.4.5 | PacTBOPHMOCTB BeIECTB OK 7.
1.4.6 HacslleHHbIe, HEHACBILIEHHBIE, NePECHIMICHHBIE PACTBOPBI 85 193

1.4.7 | 3aBHCHMOCTh paCTBOPUMOCTH ra3oB, XKHAKOCTEW M TBEPABIX BEUIECTB OT Pa3IUYHBIX (haKkTopoB

14.8 MaccoBast 107151 paCTBOPEHHOTO BEMIECTBA




1.4.9 ONEeKTPOIUTHYECKas AUCCOLMaLUs

1.4.10 | DAEKTPOIUTHI 1 HEANEKTPOJUTHI

1.4.11 | DnexTponutHyeckas ANCCONUALIUS

1.4.12 | MexaHH3Mbl 3JEKTPOJIMTUYECKON AUCCOLMALIMH IJIsl BEIIECTB C PA3NMYHBIMH TUNAMHA XUMHYECKOI CBS3H

1.4.13 | 'napaTupoBaHHble U HETHIPATHPOBAHHBIC HOHBI

1.4.14 | CTeneHb 3MEKTPONUTHUYECKOR TUCCOLMALMI

1.4.15 | CuubHbie ¥ cnabble 3JICKTPOJTUTEI

1.4.16 | OCHOBHBIE NOJIOKEHUS TEOPHH JIEKTPOJIMTHYECKOH AUCCOLUALIMI

1.4.17 | Kucnotel, 0CHOBaHHS M COJH KaK AJIEKTPOJIHTEI

[Npakriueckas pabora Ne 2 TlpurotoneHre pacTBopa 3aiaHHOI KOHUEHTPAHH.

CamocrostensHas pabora Ne 4

PemeHye pacueTHBIX 3a1a4 Ha MAacCOBYIO JIOJIKO pacTBOPEHHOTO BEIIECTRA.

Co3naHuvie Npe3eHTaliHii, IPOEKTOB:

«[IpuMeHeHHE BOIBI B TEXHUUECKHUX UenAX. JKecTKoCTh BoIbl ¥ cTIOCOOHI €€ YCTpaHeHUsA. MuHepaabHbIe BOIBD)
CocrtaBieHHue cxeM, TaGIuIL

«PactBopenne xak dpusuko-xummieckuii npouecc. Temnoswie 3ddexTrl npu pacTBopeHnn. KpucTamioruaparsi».
BreayautopHas pabora ¢ 9YM «PacTtBops»

Tema 1.5.
Kiraccudukanms
HEOpPraHHYECKHX
COEOMHEHHIN 1 IX

CBOMCTBA

Couepmaﬂne y‘IC6HOFO Marepuana

1.5.1 KucmoTel B X CBOHCTBa

1.5.2 Kucnotel kak 3JICKTPOJINTBI, UX IUIaCCI/Ig)I/IKaI_IPI}I 110 pa3siUYHBIM NNPU3HAKaM

1.5.3 XHMUUECKHe CBOWCTBA KUCJIOT B CBETE TCOPHH ANEKTPOIMTHIECKOM TUCCOIHALINI

1.54 OcobeHHOCTH B3aMMOAEHCTBHS KOHIIEHTPHPOBAHHOMU CEPHOI M a30THOM KHCIOT C MeTalJIaMu

1.5.5 OcHOBHEIE cIOCO0b NOXy4YeHHs KUCIOTHI

1.5.6 OcHOBaHHA M HX CBOMCTBA

1.5.7 OCHOBaHHSA Kak JICKTPOJIATHE, UX KJIaCCH(bI/IKaI_IPI}I M0 pas3JINYHbIM ITPpH3HAKaM

1.5.8 XuMHUYeCKHe CBOHCTBA OCHOBAHUI B CBETE TCOPHH BJIEKTDOJH/ITI/FIGCKOI‘;I JHUCCOIMHAITHHA

1.5.9 Pa3znoxeHue HEpacTBOPUMBIX B BOJI€ OCHOBaHHMH

1.5.10 | OcHOBHBIE CI10COOBI HOTYYEHUS OCHOBAHHIA

1.5.11 | Conu 1 HX CBOICTBA

1.5.12 | Con Kak 3/I€KTPOIUTH

1.5.13 | Conm cpennue, KUCIBIE M OCHOBHBIE

1.5.14 | XuMu4eCKH CBOKCTBA COJNEH B CBETE TEOPHUH JIEKTPOIUTHUECKOM JUCCOLIAAIMH

1.5.15 | Cnoco6bl momxydeHus coed

1.5.16 | I'maponus coneii

1.5.17 | Okcunpl ¥ HX CBOHCTBa

1.5.18 | Coneobpa3yroiuue 1 HeconeoOpa3yrouire OKCHIbI

1.5.19 | OcHoBHbIE, aMPOTEPHBIE U KUCJIOTHBIE OKCHJBI

1.5.20 | 3aBucHMOCTB XapakTepa OKCUJA OT CTEMEHN OKMCIEeHUs 00pa3yIollero ero MetTaua

1.5.21 | XuMHUecKHe CBOMCTBa OKCHIOB

1.5.22 | IonyyeHue OKCUAOB

JlabGopatopHas pa6orta Ne 2

OK 1.
OK 2.
OK 3.
OK 4.
OK 5.
OK 7.
OK 8.
OK 9.




XMHI4YeCKHe CBONCTBA HEOPraHUICCKUX COeIMHCHU I

CamocrosiTensHas pabora Ne 5

Petienue pacyeTHsIX 3a1a4 o TeMe «Knaccudukanus HEOpraHUUeCKUX COeHHEHHID)

Co3nanue npe3eHTanuii, IpoeKkTos:

«IIpaBwia pa36aBiaeHust cepHOH KHCIOTHI. Micons30BaHHe CEpPHOM KHCIOTH! B MPOMBILIUIEHHOCTH. EfKKe WET04H, HX
HCMONB30BaHHE B MPOMBIIILICHHOCTH. ['alleHas ¥ HeralleHas M3BeCTh, €€ MPHMMEHEHHE B CTPOUTEIhCTRE. [HIiC U anebacTp,
THAMCOBAHHEY.

CocraBneHue cxeM, TaOJIHII;

«ITonstue o pH pacreopa. KucnotHas, menouynas, HeWTpaibHas Cpesl pacTBOPOBY.

BaeaynutopHas pabota ¢ OYM «XuMu4eckie cBOWCTBa OKCHAOB, OCHOBaHMI1, KMCIIOT H CONEi)

Tema 1.6.
XVMHAYECKHE PEaKLMU

Copepxanue yyeOHOro Marepuana

1.6.1 Knaccnduxanms XMMHYECKHX peakinii

1.6.2 Peakuuu coeAMHEHUS, pa3IOKEHHS, 3aMelIeHUs, oOOMeHa

1.6.3 Karanuruueckne peakuuu

1.6.4 O6paTtuMble H HEOOPATHMBIE peaKkLUK

1.6.5 I"oMOreHHbIE U F€TEPOreHHBIE PEaKIUU

1.6.6 DK30TepMUYECKHE H IHTOTEPMHUUIECKHE PEAKIMH

1.6.7 TemnoBoit 3PEKT XUMHYECKHX peaKluil

1.6.8 TepMOXHUMHYECKHE YpaBHEHUS

1.6.9 OKHCJIHTENILHO-BOCCTAHOBUTENbHBIE PEAKITHH

1.6.10 | CreneHbp OKUCIIEHHS

1.6.11 | OkHcIHTENL M BOCCTAHOBIIEHHE

1.6.12 | BoccTaHOBUTEIB H OKHCIEHHE

1.6.13 | MeTtox >neKTpoHHOro 6anaHca AJig COCTaBJISHHUS YpaBHEHUI OKMCJIMTENEHO-BOCCTAHOBUTENBHBIX peaKkLuil

1.6.14 | CxopocTh XUMHYECKHX peakLmit

1.6.15 | TloHaTHe 0 CKOPOCTH XUMHYECKUX peakuuii

1.6.16 | 3aBHCHMOCTH CKOPOCTH XUMHYECKHX PEAKIHil OT Pa3IUYHBIX (PaKTOPOB: PUPOABI PearHpyoINKX BEIECTB, MX
KOHILICHTpAaLUH, TEMIEPATypPbl, IOBEPXHOCTH CONPUKOCHOBEHHS M HCIIOIb30BaHKS KaTAIN3aTOPOB

1.6.17 | O6paTHMOCTh XUMHYECKHX peaKIHil

1.6.18 | O6patuMble K HeOoOpaTHMBbIE peaKUH

1.6.19 | Xumuueckoe paBHOBECHE U CIIOCOOBI €ro CMEICHHS

OK 1.
OK 2.
OK 3.
OK 4.
OK 5.
OK 7.
OK 8.
OK 9.

CamocrosTenbHas pabota Ne 6

PeleHue pacueTHbIX 3a4a4 M0 TeMe « XHMHYECKHE PeaKIuny»

MMoaroroska pedeparos: «Paduanpopanue 1BeTHBIX MeTaLTOB.Katanns. ['OMOreHHbIE U reTeporeHHsIe KaTaIu3aTopE.
IIpomotopel. Katanutudeckue sosl. UHTU6UTOpSD).

CoctaBneHue cxeM, Tabnuil: ««IToHATHE 06 37eKTpoIM3e. DIEKTPOIH3 PACIIAaBOB. DIEKTPOIH3 PACTBOPOB.
DNeKTpoIUTHIECKOE ToNydYeHUe aMIOMHHIA. [IpakTUyeckoe MpUMeHeHHe 1eKTponu3a. ['alsBaHoIIIacTHKA.
I"aneBaHOCTETHAY.

Tema 1.7.
MeTamnsl 1 HeMeTaJlIbl

Coaepxanne y4eOHOro MaTepuana

1.7.1 OcoOeHHOCTH CTPOSHUS aTOMOB H KPHCTAJLIOB

1.7.2 dusznyeckne CBOHCTBa METANIOB

OK 1.
OK 2.
OK 3.




1.7.3 Knaccugukauus MeTaJuIoB 110 Pa3IMYHbIM MPH3HAKAM

1.74 XHUMHYECKHE CBOKMCTBA METAJLIIOB

1.7.5 ONEeKTPOXUMHYECKHUIA psil HAPSDKEHUI MEeTaJNnoB

1.7.6 MertautotepmMus

1.7.7 O6ue cnocoObl NONYYEHUA METAIIOB

1.7.8 IToHsTHE O METALTYprHH

1.7.9 ITupoMeTaJUTyprsi, FTHIPOMETAIUTYPTHS B ANEKTPOMETALTYPIrHA

1.7.10 { CrnaBHl YepHBIE Y LIBETHHIC

1.7.11 | OcoGeHHOCTH CTPOSHHUS ATOMOB

1.7.12 | HemeTtanasl — mpoCThIC BEMIECTBA

1.7.13 | 3aBHCHMOCTH CBOICTB ranoreHoB OT UX moyioxkeHnd B [leproandgeckoii cHcTeMe

1.7.14 | OkHCIHTENBbHBIE H BOCCTAaHOBHTENbHbIE CBOHCTBA HEMETAIIOB B 3aBUCUMOCTH OT HX TOJIOKEHHS B PAIY
3JIEKTPOOTPHIIATENBHOCTH

CamocrositensHass pabora Ne 7
Co3panue npe3eHTalui, MPOeKTOB
CocrarneHue cxeM, Tadbaui: «[Ipou3BOACTBO YyryHa H CTAIH».
Co3pnanue npe3eHTalui, npoekToB: «IloTyyeHre HeMeTaIIoB (PPaKIMOHHON NeperoHKOM KHAKOro BO3MyXa U
3MEKTPOJIU30M PacTBOPOB MM PACIUIABOB IEKTPOJIUTOB.
CunikarHas POMBIILIEHHOCTh. IIpON3BOACTBO CEPHOI KMCIOTHI».
Penienne pacyeTHBIX 3aJa4 N0 TeMe «MeTaibl 1 HEeMEeTaJLIb»
BreaynuropHas pa6ora ¢ OVM
Koppo3usa MeTaILIOB: XMMHYECKAS U JNEKTPOXUMHUYECKAsd. 3aBUCHMOCTb CKOPOCTH KOPPO3HH OT YCIOBHI OKpYKarolen
cpensl. Knaccuduxaiiys KOppo3uH METALIOB IO Pa3IMIHBIM MpH3HakaM. Croco0bl 3aIHThL METAILUIOB OT KOPPO3UH.
Meranst
Hemeramisl

OK 4.
OK 5.
OK 7.
OK 8.
OK 9.

Pa3zgen 2.

OpraHudeckas XUMust

32

Tema 2.1
OCHOBHbBIE IOHATHSA
OpraHU4eCcKOH XUMHH H
TEOpHUS CTPOCHUS
OpraHN4YeCKuX
COEIUHEHUI

Copepxanue ydeGHOro Matepuaia

HRHPOHHBIG, NCKYCCTBEHHBIC H CHHTCTHUCCKHEC OPraHUYCCKUE BELIECTBA

CpaBHeHHC OPraHM4Y€CKUX BCLIECTB C HCOPraHNYCCKHMH

BanentHocTE

XuMu4yeckoe CTPOCHHE KaK NOPSIOOK COCAMHEHHNS ATOMOB B MOJICKYJIBI 10 BAJICHTHOCTH

Teopud cTpoeHus opranudeckux coenunennii A M. bymieposa

OCHOBHbI€ MOJIOKEHHUS TEOPHU XUMHYECKOI'0 CTPOCHUA

H3omepus 1 u3oMephl

XuMudeckue Q)OpMyJILI M MOICTHU MOJICKYJI B oprammecxoi«i XUMHUHU

Knaccudukaums BeleCTB 10 CTPOCHHIO YITISPOIHOTO CKelleTa W HATHYMIO (DYHKIMOHATBHEIX TPYII

["'oMONIOTH H rOMOJIOTHA

Hayana Homenknatypsl [UPAC

Peaxnnn HNpHUCOCINHEHHUA (ru,upnposaHnﬂ, TaJIOrCHUPOBAHUSA, THAPOraIOrCHUPOBAHNA, mnpaTaunH)

PeakuuH oTIIEIUIEH s (NerHAPUPOBaHUA, AETUAPOTAIOr€HUPOBAHHS, JETHAPATALINH)

Peakunu 3amemenns. Peakupin HN30MEpn3alii

OK 1.
OK 2.
OK 3.
OK 4.
OK 5.
OK 7.
OK 8.
OK 9.




HpaKTI/I‘IeCKaﬂ pa60'ra Ne 3 HsrortoeneHue Moueneit MOJIEKYJI OpPraHHYeCKHUX BCUICCTB.

CamocrosTenbHas pabora Ne 8

Cocrapienue cxeM, Tabuui « [ToHATHE 0 cybcTpaTe U peareHTe. PeakLiu OKUCIEHUA H BOCCTAHOBJICHUS OPTaHMIECKHX
BemecTB. CpaBHEHUE KlacCUPHKaLUH COeNHMHEHHI U Kilaccu(UKaLUH peakuuii B HeOpraHU4eCKOil H OpraHUYECKO
XUMHUK.

BreayauropHas pabora ¢ OYM

«Teopus cIpoeHHs OpraHUYeCcKUX COeMHEHUH»

Tema 2.2.

yI‘JICBO,E[OpOI[I:I H X
NpHAPOOHbIC HCTOYHHKH

Conepxanne yyeGHOro Marepuaia

2.2.1 AJNKaHbl: TOMOJIOTUHECKUI PAMA, H30MEPHS H HOMEHKJIAaTYpa AJIKaHOB

222 XuMHYecKHe CBOMCTBA aJIKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMeLIeHHe, pasiokKeHHe, JeTHAPUPOBaHHE

223 IIpyMeHeHHe alKaHOB HAa OCHOBE CBOICTB

2.2.4 AJixeHbl: DTUIEH, €r0 NoJyueHHe (IerHapUpoBaHHEM 3TaHa, JSNONHMEpU3aLHeH NOTHITIICHA)

2.2.5 oMonormdeckuii paj, H3oMepus, HOMEHKJIATYpa alKeHOB

22.6 XMMHYECKHE CBOMCTBA 3THIICHA: TOPEHHE, KAYECTBEHHBIE PeakLuu (oOecuBeunBaHNe OPOMHOI BOABI M pacTBOpa
NEepMaHraHaTa Kaius), THApaTalis, HoJTUMepH3aus

2.2.7 ITpuMeHeHHe STHJIeHa HAa OCHOBE CBOMCTB

228 Anxaauessl; [IoHsTHE 0 AMeHax KaK YIICBOAOPOaxX € ABYMS ABOMHBIMH CBA3AMH

229 ConpspKEHHBIE IUEHBI

2.2.10 | Xumuveckre cBolictBa OyTaaneHa-1,3 u u3onpeHa: obeciBedrBaHue OPOMHON BOABE U MONUMEPHU3ALIKS B
Kay4yKH

2.2.11 | HatypanbeHblii 4 CHHTETHYECKHE KayIyKH

2.2.12 | Pe3una

2.2.13 | AnkuHBI

2.2.14 | Auerwied

2.2.15 | XHMuueCKHe CBOMCTBA alleTUIIEHA: TopeHue, obecLiBeunBaHe OPOMHOI BOBI, IPHCOEAHHEHHE XI0POBOAOPOIA
U T'HpaTanus

2.2.16 | IpumeHeHue alleTHICHAa HA OCHOBE CBOMCTB

2.2.17 | MexxnaccoBas H30MEPHS C aTKaaucHaMU

2.2.18 | Apensl

2.2.19 | benzon

2.2.20 | Xumuueckue cBolictBa O€H30/1a: TOPEHHE, PEaKiMU 3aMellIeHNs (ranoreHUpoBaHue, HUTPOBAHHUE)

2.2.21 | IIpumeHeHHe GeH30a HA OCHOBE CBOHCTB

2.2.22 | IlpupoaHbie HCTOYHUKY YITIEBOJOPOLOB

2.2.23 | IpuponHslii ra3: coctar, NpHMeHeHHe B Ka4eCTBE TOIUIHBA

2.2.24 | Hedts

2.2.25 | CocraB 1 nepepaboTka HeTH

2.2.26 | IleperoHka Hegtu

2.2.27 | Hedrenpomykrsl

Jlabopatopras pabota Ne 3. O3HakOoMIICHHE C KOJUIEKIMEH 06pa3LioB HeGTH H IPOLYKTOB e€e nepepaboTKu.
O3HaKOMIJICHYE C KOJUIEKLIMEH KaydyykoB U 00pa3liaMH H3JeJIMii U3 pE3UHbL.

CamocrodarensHas pabora Ne 9

OK 1.
OK 2.
OK 3.
OK 4.
OK 5.
OK 7.
OK 8.
OK 9.




Pemienue PacCyYCTHBIX 3a4a4 10 TEME ((YFJIGBOIIOPOIILI)).
Ilogroroska pe(bepaTOB, coodbiennif: «Kokcoxumu4ueckoe MPOU3BOACTBO U €TI0 IMPOAY KLU .

Co3pnanue npe3eHTalMid, MpoekToB: «OCHOBHbIE HanpaBNeHUs NPOMBIIIEHHOM epepaboTKH MPUPOAHOTO rasa.
IormyTHEI HE(DTAHOI ra3, ero nepepaboTka.

INpoueccel NpoMBILLICHHOI NepepaboTk e TH: KpeKHHT, puPOpMHHT. OKTAHOBOC YHUCIIO GEH3UHOB M LIETAHOBOE YHKCIIO
IU3€ENBHOrO TOILUTHBA»

Cocrasnenue cxeM, Tabnuu;: «Knaccuduxanusa U HasHaueHUE KayuykoB. Kiaccudukanus i HasHaueHHe pE3HH.
Bynkanuzaims kayuykay, «Peakuus nonuMepusanyui BUHWIXIOpUIa. [IoNTMBUHIIIXIIOPHA H €r0 MPHMEHEHUE.
Tpumepusauus aueTuieHa B 6€H30I.

Monsrue 06 sxcTpakimy. BocctanosneHue HUTpobGeH3ona B aHWINH. ['omonorudeckuii pan apeHos. Toiyosn. Hurposanue
ToNyosna. TpOTHI.

Tema 2.3

Kucnopoaconepxaiuue
OpraHH4eCKHe
COEIMHEHUS

ConepxaHue yueGHoro Matepuaia

2.3.1 CnupTh!

232 [TonyyeHue 3TaHONA OPOKEHUEM INIFOKO3bI U rUpaTalyeii STHIeHa

233 I'napokcuinbHas rpynna kak ¢yHKIHOHabHASL

234 ITonATHE O NMpeAeIbHbIX 0JHOATOMHBIX CIIHPTaX

2.3.5 XHMMHYECKNe CBOMCTBA 3TaHOJA: B3aMMOJCHCTBHE C HaTpHeM, oOpa3oBaHHE TPOCTHIX U CIOXHBIX HHUPOB,
OKUCJIEHHE B aJIbJETH]

2.3.6 IIpuMeHeH e 3TaHONA HA OCHOBE CBOWCTB

2.3.7 ANKOronmsM, ero nocjaencTBus U NpeaynpexIcHue

2.3.8 I'MLIEpHH KaK MpeACTaBUTEb MHOTOATOMHBIX CIIUPTOB

2.3.9 KauecTBeHHas peakuus Ha MHOFOATOMHbIE CITUPTHI

2.3.10 | IlpuMeHeHue IIUIepUHa

2.3.11 | deHox

2.3.12 | DusuyecKkre H XUMUYECKHe CBOTICTBa (eHONa

2.3.13 | B3anMHO€ BNUsHME aTOMOB B MOJIeKyJie (heHoJIa: B3aHMOAEHCTBHE ¢ THAPOKCHIOM HATPHS W A30THOM KHMCIIOTOM

2.3.14 | IlpumeHeHue eHOIa HA OCHOBE CBOIICTB

2.3.15 | Anpaerumpl

2.3.16 | Ilonarue 06 anpaeruaax

2.3.17 | AnpaervnHad rpynna kak GyHKIHOHANbHAs

2.3.18 | ®opManbierus H €ro CBOMCTBA: OKHCIEHHE B COOTBETCTBYIOUIYIO KHCJIOTY, BOCCTAHOBIEHHWE B
COOTBETCTBYIOLIMH CIIUPT

OK 1.
OK 2.
OK 3.
OK 4.
OK 5.
OK 7.
OK 8.
OK 9.

2.3.19 [ TlonyuyeHue abaeruioB OKHUCIEHUEM COOTBETCTBYIOINMX CITUPTOB

2.3.20 | Ipumenenue dhopManbaeruaa Ha OCHOBE €ro CBOMCTB

2.3.21 | KapGoHOBbIE KUCTOTBI

2.3.22 | INonAtHe 0 kapbOHOBBIX KHCIOTaX

2.3.23 | Kap6okcunpHas rpynna Kak ¢yHKIHOHAJIbHAA

2.3.24 | I'oMOJOTHYeCKHi PN NPENCTbHBIX 0JJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT

2.3.25 | Ilony4yeHne kapOOHOBBIX KHCIOT OKHCIIEHUEM aJIbACTHIOB

2.3.26 | Xv¥MuYecKHEe CBOMCTBA YKCYCHOH KHCJIOTHI: OOLIME CBOHCTBA ¢ MHHEPAIBHBIMU KHCIOTAMH M PEakuus




sTepupHKALIH

2.3.27 | IlpuMeHeHHE YKCYCHOM KHCJIOThI HA OCHOBE CBOHCTB

2.3.28 | Beicmme XHpHBIE KHCIOTH HA IPAMEPE MAJIbMUTHHOBO M CTEApHHOBOH

2.3.29 | Cnoxabie 3QUPH 1 KAPEI

2.3.30 [ INonyueHue cnoxHbIX 3GUpoB peakuueii STepUdHKaLEN

2.3.31 | CnoxwHsle 3¢ Upbl B MPHPOAE, HX 3HAUYEHHE

2.3.31 | IlpumeHeHUE CIOXKHBIX I(PUPOB HA OCHOBE CBOICTB

2.3.32 | XKuph! Kak croxHbIE H3bHPBI

2.3.33 | Knaccudukauys xXupos

2.3.34 | XuMHYECKHE CBOWCTBA )KUPOB: THAPOJIM3 ¥ THAPHPOBAHHE XUAKHX KUPOB

2.3.35 | IlpuMeHeHHUE )KUPOB HA OCHOBE CBOMCTR

2.3.36 | Mebuta

2.3.37 | YrneBonsl

2.3.38 | Yruesompl, X KiaccuduKalmsa: MOHOCaxapHapl (TJI0K03a, PpyKTo3a), AUcaxapHas! (caxapo3a) H MOJHCaXapHibl
(kpaxMaJ U LeJTON03a)

2.3.39 | I'moko3a — BEIIECTBO ¢ ABOMCTBEHHON GYHKIHEH — aNbAeTHAOCIUPT

2.3.40 | XuMHYECKHE CBOKCTBA ITIIOKO3bI: OKHUCIEHHE B IIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COpPOMT, CIIMPTOBOE
OpoxeHHe

2.3.41 | IlpuMeHeHME ITIOKO3bI HA OCHOBE CBOHCTB

2.3.42 | 3HaueHHe yIIEBONOB B XHUBOI NPHPOJE U )KU3HH UEJIOBEKa

2343 | IlowaTHe O peakUHiX HOJIMKOHICHCAUUM H THADONHM3Aa HA TMPHUMEpPE B3aUMONPEBpPALICHUI: TIFOKO3a ——>

noJjucaxapujm

JlaboparopHnas pab6ora Ne 4 PacTBopeHme riunepuHa B Boje M B3ammMonelictBue c ruapokcumom Mmeau(ll). CsoiicTsa
YKCYCHOH KHCIIOTEI, OOLIME CO CBOHCTBAMH MHHEDAJIBHBIX KHCJIOT. JIOKa3aTeIbCTBO HEMPENENIbHOIO XapaKkTepa XUAKOro
xupa. BzauMoelicTBHe MMOKO3bI M caxapo3bl ¢ ruapokcuaoM Menu(1l). KayecTBeHHas peakLius Ha Kpaxmall.




CamocrosressHast pabota Ne 10
Peienne pacueTHsIX 3a/1ay 1o TeMe «KHucoponcomepxxalne opraHiieckre coeIMHSHUM)

IoaroroBka pedeparoB, coolweHuit: «IlneHkooOpasyromde Macia. 3aMeHa XHPOB B TEXHUKE HEIMIIEBEIM CHLIPLEM.
CunTeTHdeckne MoMIIMe cpelcTBa. MonouHokHciaoe OpoxkeHHe INOKO3bL. KuCIOMOMOuYHBE mpoayKTel. HHUTpOBaHME
HeuEono3el. [Tupokcunuy.

Cosganue npe3emaum‘»’1, IMMPOCKTOB: «MeTunoBbIi CITHPT HW €ro HCIOJb30BAHHC B Ka4€CTBE XHUMHUYECKOIO ChIPhA.
TOKCHYHOCTHL MeTaHONA H npaBHIa TEXHHUKH 6e3omacHoCTH MNnpH pa60're ¢ HUM. DTHIEHIJIHKONE U €ro MPHUMCHCHHE.
TOKCHYHOCTDL STUIEHTITUKOJSA U npasuna TCXHUKH 6e30macHOCTH IpH pa60Te C HUMD,

CocTaBieHue cxeM, TaOIHII;

[MonyyeHue peHONA M3 MPOIYKTOB KOKCOXUMHYECKOTO NPOM3BO/ICTBA H U3 OeH30J1a.

Monuxonaencauus GopManbaeruna ¢ GpeHonoM B dheHonopopManbIernIHy0 CMoy. AnleTanbaerua. [IoHaTHe 0 KETOHAX
Ha MpuMepe aieToHa. [IpiMeHeHne aleToHa B TEXHUKE U IPOMBILLIEHHOCTH.

MHuoroo6pasue kapOOHOBBIX KHCIOT (IIaBeseBas KHMCJIOTa KaK IBYXOCHOBHAs, aKpHJIOBasi KUCJIOTAa KaK HeEMpexelbHas,
OeH30iiHas KHUCIIOTa KaK apoMaTHIeCcKas).

BreaynuropHas pabota c OYM:
«CnupTe1y, «Anpaeruasn, «Kap6oHOBbIE KUCTOTHI?, «CII0KHBIE 3(UPHI M )KUPHD)

Tema 2.4.

AzoTconepxamue
OpraHH4YecKue
coenuHeHus. ITonumepsl

CopepxaHnne yaeGHOro MaTepuaia

24.1 AMUHB!

242 ITousiTHe 06 aMuHax

2.4.3 Anudatuueckre aMUHBI, UX KJIaccHPHKalUsi 1 HOMEHKIaTypa

244 AHWIVH, KaK OpraHU4eCKOE OCHOBAHUE

24.5 TlonyveHue aHWINHA H3 HUTpoOEeH30M1a

2.4.6 IlpuMeHeHre aHUIMHA HA OCHOBE CBOMCTB

24.7 AMHHOKHCJIOTBI

2.4.8 AMUHOKHUCIOTHI KaK aM(oTepHble [ YyHKUHOHAILHBIE OPraHHIeCKUe COeTMHEHUA

249 XHMHuECKHE CBOMCTBA aMHHOKHCIIOT: B3aUMOJEHCTBHE CO INEI0YAaMM, KUCJIOTaMU U JAPYF ¢ OpyroM (peakuus
MOJIMKOHACHCAINH)

2.4.10 | IlenTnaHas CBA3b H NOJHIENTHIbI

2.4.11 | IlpuMeHEeHHe aMUHOKUCIOT Ha OCHOBE CBOMCTB

2.4.12 | benku

2.4.13 | IlepBu4Has, BTOpHYIHAS, TPETUYHAS CTPYKTYPHI OEJIKOB

2.4.14 | Xumugeckue cBoiicTBa OENIKOB: rOPEHHUE, JeHATYPallts, THAPOJIN3, IBETHBHIE PEAKIIAHN

2.4.15 | Buonoruyeckue yHKUHH GENKOB

2.4.16 | I[Nonumepsl

2.4.17 | Benku u nonucaxapuisl Kak 61oNonuMepsl

2.4.18 | IInacTtMmacchl

2.4.19 | Iony4yeHre NONAMEPOB PeaKLHel NONUMEPH3AMH U MOJTHKOHICHCALINH

OK 1.
OK 2.
OK 3.
OK 4.
OK s.
OK 7.
OK 8.
OK 9.




2.4.20 | TepMomnaCTU4YHBIE H TEPMOPEAKTUBHBIE ILTACTMACCHI

2.4.21 | IlpencraBuTeny IacTMace

2.4.22 | BornokHa, ux Kiaccupukanms

2.4.23 | Ilomy4yeHue BOJIOKOH

2.4.24 | OtnenpHple NPEACTABUTEIN XHMHIECKHX BOIOKOH

INpaktnueckad paGora Ne 4 PemieHue 3KCIOEPHMEHTANBHBIX 3a7a4 Ha HACHTHQUKALUIO OPraHUYECKHMX COEIUHEHHIA. 2

Pacrio3HaBaHKe [UIACTMAcC K BOJIOKOH.

CamocrosTensHas pabota Ne 11

Co3jaHue Npe3eHTaluii, IPOEeKTOB: 5

«AMMHOKanpoHoBas KucnoTa. KanpoH xak npejcTaBuTeNs NOJMAaMUAHBIX BOJOKOH. Mcnonb3oBanue ruaponusa Genkos B

NpOMBIIICHHOCTH. [lomuBHHMWIXTOpUA, mnonuteTpadTopaTwieH (TedsioH). PeHonobopManbIeruaHble INACTMACCHL.

Hemnynoun. IIpoMBIILUIEHHOE IPOU3BOACTBO XHMUYECKHX BOJIOKOHY.

BueaynutopHas pabota ¢ OYM «AMuUHBI, AMHOKHCIOTEI»
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3. YCJIOBUA PEAJIN3ALIMU ITPOT'PAMMBI YYEFHOHN JTUCIUILIUHBI

3.1. {as peannsanuu nporpamMmbl y4eGHOM IUCIUILINHBI IPEXyCMOTPEHO:

Kabuner «XuMuu», OCHaIEHHbIA 000y I0BAHKEM:

- IOCaJOYHBIE MECTA 10 KOJIMYECTBY 00YJAIOIIHUXCH;

- pabouee MecTO IperoaaBaTes;

-y4eOHO-METOAUYECKUH KOMIUIEKT AMCIIHILIHHEL

- KOMIUIEKT y4eOHO-HarIAaHBIX TocoOuit: «Mo/enu aTOMOB XUMHYECKUX 3TeMeHToB. Mozenu
MOJICKYJI IPOCTBIX M CJIOXHBIX BELIECTB (L1apocTepxHeBhle 1 CTioapra—bpurieta). Komnexkuus
IIPOCTBIX U CJIOXKHBIX BEHIECTBY;

- paznuuHble Gopmsl Ileproandeckoit CHCTEMBI XMMHYECKHX 31eMenToB J[. V. Menneneena;

- 06pa31bl MUHEPATIOB C HOHHOW KPUCTATHIECKOM PENIETKOM: KAIbIUTA, TAJIHTA.

- KOJUIEKIIHSI METAJITIOB,

- KOJUIEKIUS HEMETAJLIIOB;

- KOJUIEKIIHH NPOXYKIHH CHIIMKaTHOM IIPOMBIIIIEHHOCTH (cTekna, dpapdopa, hasHca, neMeHTa
Pa3IHUYHBIX MapoOK H JIp.);

- MOJIEJIM MOJIEKYJI TOMOJIOTOB ¥ H30MEpPOB OpraHN4eCKUX COSTUHCHHI;

- KoJuleKius obpasioB HedTH U HePTenpoaykToB. Komnekuus «KaMeHHbIM yroib U IPOAYKITUS
KOKCOXHMHYECKOI'O IPOU3BO/ICTBAY;

Texnu4eckne cpeacrsa odyueHus:
- UIHTEpaKTHBHAs JJOCKa;
- IPOEKTOP;
- KOMIIBIOTEP C JULIEH3UOHHBIM IPOrPaMMHBIM 00eCIieUeHIEM;
- 1abopaTopHOe 000pyIOBaHHE.

3.2. UadopmannoHHOe 00ecnieueHHe PeaIM3aluy IPOorpaMmbl

3.2.1 [leuaTHble H3AAHMS:

- N'abpuensan O.C. Xumus g npodeccuii U cienvanbHOCTER TEXHUYECKOTo Ipoduis: ydeOHUK
s ctyn. CIIO. — M.: U1 «Akagemus», 2012

- Epoxun FO.M. Xumus qis npodeccuii U cienuaabHOCTEH TEXHUYECKOIO M €CTECTBEHHO-
HayuHoro npoduneii: yauebnuk ans cryn. CIIO — M.: UL «Axanemusi», 2017

- Epoxun FO.M. Xumus: yae6uuk nis crya. CIIO — M.: UL «Axkanemusy, 2011

- Epoxun FO.M. Xumus: 3agaud u ynpaxseHus: yueb. nocodue mis cryzn. CITIO — M.: UL
«AxageMusy, 2014

3.2.2. DnekTpoHHBbIE H3JAHUSA (3JIEKTPOHHbIE pecypchbl)

- Xumuyeckas sunukioneaus https://dic.academic.ru/dic.nsf/enc_chemistry

- ManyiinosA.B., Poguonos B.W. OcHoBel xumun: yuebuuk — HoBocubupck: ®akynbrer
ecrecTBeHHBIX Hayk HI'Y. [DnekTponHEIH pecypc]: [caliT]. — DneKTpoH. faH. — Pexum nocryna:
http://www.hemi.nsu.rw/ , - Xumusa: XuMuadeckas SHIAKIONEANS [DNEKTPOHHBIH pecypc]: [caiT]. —
DIeKTpoH. aaH. — Pexum moctyna: http:/www.xumuk.ru/encyklopedia/2/4995.html
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4. KOHTPOJIb U1 OLIEHKA PE3VJIbLTATOB OCBOEHMSI YYEFHOW JUCLUATLINHBI

Pesynvmameot 06yuenun

Kpumepuu oyenxu

Memoowt ouenku

3uars!

Baxueiiue xuMidecKue NOHSTHS, OCHOBHbIE 3aKOHbI
XMMHH, BOKHEHILINE BELIECTBE, METPHATHI,
XHMHUYECKYIO CUMBOJIHMKY

[OC/ICA0BATENBHO, YETKO, CBA3HO,
o6ocHOBaHHO U 6e3011HO049HO
u3naraer yuebHuIN MaTrepnan; gaet
OTBET B JIOTUYECKON
NOCIEI0BATENIEHOCTH C
UCTIOJIE30BAHUEM NIPHHATOM
TEPMUHONOTHH; MOKa3bIBACT
TIOHHMaHHE CYLHOCTH
paccMaTpHMBaeMEIX OHATHIH, ABIECHMH
W 3aKOHOMEPHOCTEN, Teopuid,
B3aHMOCBA3EH; YMEET BHIICIATE
TJIaBHOE, CAMOCTOATENEHO
NOATBEPXKIAATE OTRET KOHKPETHBIMH
nprMepamu, (pakramu;
CaMOCTOATENBHO AaHANH3KPYET U
060611aeT TeopeTHyeCckHii MaTepurall.

YCTHBIN Onpoc # aHain3
MIPC/UIOKECHHDBIX TIOHATHH [0
H3y4yaeMoii TeMe.

HHauBHayansHeIi onpoc.

OueHka npakTHdecKux padot Ne 1-4
OueHka na6opatopueix pador Ne 1-4
OueHka caMOCTOATENBHBIX paboT

YMerh:

-/laBath onpeneacHHE U ONEPUPOBATH XAMHUYCCKHUMH
TIOHATHAMH,

- ®opMyIMpPOBATh OCHOBAIE 3aKOHEI
-XapaxkTepH30BaTh EMEHTBI MaJIbIX U GOBIIHX
TIEPHOJIOB MO HX MOJ0XKEHHIO B IEPHOANIECKOH
cucreMe JI.M. Menneneesa.

-XapakTepH30BaTh BAXHEHLIINE THITH XUMHYECKHX
cBi3€l H OTHOCHTENBHOCTD 9TOH THUIONIOTHH.
-®opMyNHpPOBATh OCHOBHEIE MOJIOXKEHHS TEOPHHI
JNEKTPOIUTHUECKOI AUCCOLMALMU U
XapaKTepHU30BaTh B CBETE 3TOH TEOPHH CBOHCTBA
OCHOBHBIX KJIACCOB HEOPTaHM4YECKHX COEAMHEHHIL.
-®opMynHpOBaTH OCHOBHEIE NOJOXKEHUS TEOPHH
XHMHYECKOro CTPOEHHS OPraHWYECKUX COSTHHEHHH
1 XapaKTepu30BaTh B CBETE ITOH TEOPHH CBOHCTBa
OCHOBHBIX KJIaCCOB OPraHMYECKUX COEIUHEHHH,
-XapakTepH30BaTh COCTaB, CTPOEHNE, CBOHCTEA,
TIOJIyYEHHE M IPUMEHEHHE BAKHEHIINX METANIOB U
HEMETAJLIOB
-XapaxkTepu30BaTh COCTaB, CTPOEHUE, CBOHCTRA,
MONy4CHHUE U MPHMEHEHHE BXKHEHIIINX KJIACCOB
OpTaHHH4ECKUX BEUIECTB
-HcnonnzoBats B yuebHol 1 npodeccuoHaIBHON
JACATCIBHOCTH XUMHUYECKUE TCPMUHBI H CUMBOJIHUKY.
-BLINONHATE XUMHYECKHH SKCTIEPHMEHT B TOJTHOM
COOTBETCTBHH C MpaBHAaMH 6€30MaCHOCTH.
-I1poBOANTE CAMOCTOSTENBHBIH MOUCK XUMUYECKOH
HH(bOpMaLIHH C UCIIOJIL30BAHUEM Pa3/INYHBIX
HCTOYHUKOB (HayYHO-TIOMYNAPHBIX U3JaHUH,
KOMIBIOTEPHLIX 0a3 JaHHBIX, pecypcoB MuTepHera);
-ACNONIE30BATh KOMIBIOTEPHBIC TEXHOIOTHH ISt
06paboTku U nepesayy XMMUYECKOH HH(OPMALUK U
ee MpeCTaBIeHNs B pa3iMuHbIX popMax
-Pewiare pacueTHble 331a44 0 XMMHUYECKUM
(dopmynaM 1 ypaBHEHUSM.

-O6BACHATE XMMHUYECKHE SIBIICHHS, NPOUCXOIAIIME B

ApHpoze, GBITY U Ha IPOU3BOACTBE.

-CobuoaTh NpaBKiIa dKOJIOIHYECKH FPAMOTHOTO
HOBE/ICHHS B OKpYXKaloLel cpele.

-OueHuBaTh BAMSHUE XUMHYECKOTO 3arPA3HEHHS

OKpYKalole# Cpelibl Ha OPraHU3M YENOBEKA U
JpYTHe XUBBIE OPraHA3MBI.

-Co6nioars npasuia 6e3omacHoro obpauieHus ¢
rOPIOYMMH M TOKCHYHBIMU BEILECTBAMH,
71ab0paTopHBIM 000PYI0BaHHEM.

CaMOCTOATENBHO aHANM3UPYET H
000011aeT TeOpeETHIECKU MaTepual,
PE3yAbTaTh! IPOBEACHHAIX
HaOMOIEHN ¥ OMBITOB; CBOGOIHO
YCT@HAB/IMBACT MEXIIPEAMETHEIC (Ha
OCHOBC paHee NpHOOPETEHHBIX
3HAHUH) H BHYTPUIIPEAMETHEIE CBA3H,
yBEepeHHO 1 6e30mub04HO
NPUMEHSET MOJIy4YECHHBIC 3HAHUS B
pPELICHHH HOBBIX, PaHee He
BCTpEYaBIINXCS 3a/a4;

BBINONHAET paboTy B pallMOHAIBHOMN
MOCNEA0BATENBEHOCTH K MMTOJTHOM
o0neMe ¢ Be3yCIIOBHBIM
cOONMIOACHUEM NIPABUI JIMYHOHR U
o61ecTBeHHOI Ge30MacHoCTH;
TIONYYaeT pe3yJbTaThl C 33JaHHON
TOYHOCTHIO; JIOTHYHO OTIUCHIBET
NPOBEICHHBIC HaOMIOACHNA U

¢ opMyIHpyeT BBIBOLBI. PAllHOHAIBHO
UCIIONB3YET HArMSAHEIE NOCOoOHS,
CIpaBOYHBIE MaTepHabl, y4eOHHUK,
JIOTIOJIHATENBHYIO JITEPaTypy,
HCpBOHCTO‘{HI/IKI/I; npnmeﬂae’r
YTIOPSANOTIEHHYIO CUCTEMY YCIIOBHBIX
0003Ha4YCHHUI U BEICHUY 3aMUCeit,
CONPOBOXIAIOIIUX OTBET; IMEET
HEOOXOAUMBIE HABBIKU paboTEhI C
npHGopaMH, YEPTEIKaMH, CXeMaMH U
rpauKamMu, CONMyTCTBYIOIUMH
OTBETY;

ITpoMexcyTouHas arrecrauus
IMpoBepka KOHCTIIEKTOB JIEKIIHIA,
YcTHEI onpoc

OueHka npakrudeckux pabor Ne 1-4
Ouenka jlaGoparopHbix pador Ne 1-4
O1eHka caMOCTOATEIbHBIX paboT




