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1. TACIIOPT ITPOI'PAMMBI YYEFHOM JUCITATLJIMHBI

1.1 Obnacte NpUMEHEHUS TPOTPAMMBI

ITporpamma yueOHoM aucuumuinHbel OYIL.07 «Xumus» sBiseTcs 4acThio 001e00pa30BaTENbHOIO UKJIA POrpaMMbl MOATOTOBKU CIIELUAINMCTOB CPEIHEro
3BeHa (nanee - IIIICC3) B COOTBETCTBHM € MPUMEPHON MpOorpaMMmoii o01eoOpa3oBaTeNbHON yueOHON MUCHMIUIMHBI «XHUMUS» IS TpOoQecCHOHATBHBIX
o0pa3oBaTeNbHbIX OpraHu3aLui, 0100peHa Hayuno-meTonuueckum coBetoM Llentpa

npodeccuOHaTbHOTO 00pa3oBaHUs U cHcTeM KBanudukamuidi PenepaabHOr0 TOCyJapCTBEHHOTO OIOKETHOTO YUpexaeHHus «PDenepaibHbIi HHCTUTYT
paszButus oopazoBanus» (PI'BY «DUPO») u pekoMeHna0BaHa JIJIs peaanu3ali OCHOBHOM IpodeccruonanbHol o0pa3oBaTenbHoi mporpammbl CITO Ha 6aze
OCHOBHOTO 00111eT0 00pa30BaHus € MOIYYEHUEM CPEIHEro o01ero oopazoBanus Npotokos Ne 2 ot «18» anpens 2018 r. Onobpena pemenuem PenepaabHOrO
y4e0HO-METOIUYECKOr0 00beJMHEHHSI 110 00IIeMy 00pa30BaHuI0, MpoTokon 8/22 ot 14.10.2022

1.2 MecTo A CUMILIMHBI B CTPYKTYPE IIPOTPaMMBI IIOATOTOBKY CIISITUAIIMCTOB cpeHero 3BeHa JJuciummaa XuMusi BXOTUT B UK 00IIE00pa30BaTeIbHBIX
JTUCIUILTAH B COOTBETCTBHH C €CTECTBEHHO-HAYYHBIM MTpoduiieM npodeccHoHanbHOro 00pa3oBaHUsl.

VYpoBens ocBoeHus yueOHOM nucuuriniabl B cooTBeTcTBUU ¢ DI'OC CIIO 6a3oBbiit

Nzyuenne yueOnoit qucuumauabl OYI1.07 « XuMus» 3aBepiaercsi IpoOMeXyTOYHON aTTecTaluel B hopMe 3a4éra ¢ OIIEHKOH B 1 cemecTpe B paMKaxX OCBOCHHS
[IITICC3 na 6a3e ocHOBHOTO 0011IeT0 00pa30BaHMS.

1.3 Hean v 33724 JUCUMIIMHBI - TPeOOBAHUS K PE3yJIbTaTaM OCBOCHHSI TUCIUATUTMHBL:

[Tnanupyemble pe3yabTaThl OCBOSHHS YU€OHOMH TUCIMITIIMHEI :

MeTanpeJMeTHble pe3yJbTaThbl 0 XMMMH: YHUBEpCaJIbHbIE ITO3HABATEIbHBIEC IEHCTBUSA, 0Aa30BbIE JIOTMUECKUE JIEHCTBUSA, 0Aa30BbI€ UCCIIEOBATEIbCKUE
neWicTBus, padota ¢ MH(opMaIHeH.

JInyHOCTHBIE Pe3yJabTAThI: IPAKIAHCKOE BOCIUTAHHUE, NMATPUOTUYECKOE BOCHUTAHHUE, TyXOBHO-HPAaBCTBEHHOE BOCIUTAHHUE, 3CTETUYECKOE BOCHHUTAHUE,
TPYZOBOE BOCIIMTAHUE, IKOJOTHYECKOE BOCIIUTAHUE, LIEHHOCTU HAYYHOI'O TO3HAHUS.

YHuBepcajabHble KOMMYHUKATHBHbIE 1eiCTBUS: 00IlIEHNE, COBMECTHAS /1€ATEIbHOCTb.

YHuBepcaibHbIe peryJsiTHBHbIE AeiiCTBUSI: CAMOOPIraHU3alUsl, CAMOKOHTPOJIb, IPUHATHE CE0s1 U JPYTUX

B pesynbprare uzyueHust yueOHON AUCIUIUIUHBI «XUMUS» 00YyHAIOIIUICS JOHKEH:

3HaThb

. OCHOBHBIC TEOPUU XHUMHHU; CTPOCHUS aTOMa, XUMUICCKOW CBS3H, FICKTPOIUTHICCKON TUCCOIIUAITNH, KUCIIOT U OCHOBAHUH, CTPOCHHUS OPTraHMYECKUX U
HEOPTaHMYECKUX COCAMHECHHUIA;

. KJIAaCCH(PUKAIINIO 1 HOMEHKJIATYpy HEOPTaHUYEeCKHX U OPTaHWICCKUX COCTMHEHUH;

YMETh:

. Ha3bIBaTh U3yUYCHHBIC BEIICCTBA 110 «TPHBHAIBHOMN» WIIH MEXTyHAPOIHOW HOMEHKIIATYypaM;

. OTIPEICIISATh: BaJCHTHOCTh U CTETIEHb OKUCIICHUS XUMUYECKUX AJIEMEHTOB, TUIl XUMUYECKOW CBS3H B COCIMHEHUSX, 3apsj MOHA, IPOCTPAHCTBEHHOE

CTPOEHHE MOJIEKYJ, THUI KPHUCTAJUIMYECKOM DPEIIETKH, XApaKTep Cpelpl B BOJHBIX pacTBOpaxX, OKUCIMUTENIb M BOCCTAHOBUTENb, HAIIPaBICHUE CMEILECHHS
pPaBHOBECHSI TIOJ] BIMSHUEM PA3IMYHBIX (PAKTOPOB, U30MEPHI U T'OMOJIOTH, MPUHAAICKHOCTh BEUIECTB K Pa3HbIM KJIaCCaM HEOPTaHUYECKUX COEAMHEHUIA;
XapakTep B3aUMHOTO BIMSHHSA aTOMOB B MOJIEKYJIaX, TUIIBI PEAKIIK B HEOPraHUYECKON XUMUU;

. OOBSICHATBH 3aBUCUMOCTb CBOMCTB XMMUYECKOTO JIEMEHTa M 00pa30BaHHBIX UM BEIIECTB OT nojoxenus B [lepuonndeckoii cucreme /I.M1. Menneneesa;

1



3aBHCUMOCThH CBOWCTB HEOPTaHMYECKUX BEIIECTB OT UX COCTAaBa U CTPOCHUS, PUPOAY XUMUYECKOH CBSI3U, 3aBUCIMOCTh CKOPOCTH XUMHUYECKOW PEeaKIuu OT
pa3nuYHbBIX (PaKTOPOB.
1.4 PexomeHayemMoe KOJTHYECTBO YACOB HA OCBOEHHE MPOrpaMMbl THCIUIIJIHHBI:
MaKCHMaJIbHOW y4eOHO# Harpy3ku oOyuaromerocs 40 yacos/ 1 3E ouHoro o0y4eHusi, B TOM 4HCIIe:
00s13aTeIbHON ayTUTOPHOH yueOHOo# Harpy3ku oOydaromierocs 40 vacos/ 1 3E.

2. CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJBHOM JUCITATLIMHBI

2.1 OO0bem y4eOHON JUCHHUILINHBI U BUAbI Y4eOHOIi paboThl

Bunbl yueOHOi1 paboThI O6béM yacoB
Y4yeOHas Harpy3ka (Bcero) 40
AyautopHasi ydueOHasi HATPY3Ka o0y4aonierocs (Bcero) 40

B Tom uncne:

Teopernueckoe oOydueHHE (JISKIIMH) 16
JlaGopaTopHble 3aHATHS 18
IIpakTrueckue 3aHATHS 6

2.2 TemaTnueckuii muian u cogepxanue JucuumIuHbl OYIL.07 Xumus

HaumenoBanue Copneprxanue yueOHOT0O MaTepuaa, 1abopaTopHble M MIPAKTUYECKHE 3aHATHS, CAMOCTOsATENIbHAs paboTa oOydatonuxcst | Oobem
pa3erioB U TeM 4acoB
1 2 3
1 cemecTp
Paszpnen 1
Coaep:xxanue yueOHOro MaTepuaJia

Tema 1.1 DNEeKTPOOTPULIATEILHOCTD. 4
Ctpoenune aTtoma [lepuomyeckuii 3aK0H, €ro 3HaUCHHE.

IIpakTHyeckue 3aHATHS
[Tpaktuyeckas padora Ne 1 DnekTpooTpuniateabHocTh. [lepuonnyeckuii 3aKoH
Tema 1.2 KoBanentHas c¢Bsa3b. CBOMCTBA KOBAJICHTHOU CBSA3H. 4

N
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Xumnueckas cBsi3b | MoHHas cBsa3b. Metaminmueckas cBa3b. MexmolieKyJIipHOE B3auMoiercTere. BogopoaHas cBs3b.
IlpakTHYecKkne 3aHATHS
ITpakTrueckas padota Ne 2 XumMuueckast CBSI3b 2
Tema 1.3 Tunsl xumuueckux peakuuidi. CKOpOCTbh XUMUYECKUX PEAKLIUH. 4
Xumuyeckas XUMUYECKOE PAaBHOBECHE, YCIOBHS €r0 ONPEEIISIIOIINE.
peakuus JlabopaTopHble 3aHATUSA
JlaboparopHast pabota Ne 1 CKopocTh XMMHYECKON peaKIiu 2
IIpakTHyeckue 3aHATHS
[Tpaktuyeckas pabora Ne 3 CKOpOCTh XUMHUECKOW PEaKLIUU 2
Tema 1.4 OcnoBabic nonoxenus TOJl. CTeneHs AUCCOIUAIUH. 2
JuiekTpoJuTHYeckasi | OOMEHHbIE peakliii B pacTBOPAX 3JeKTpoJauToB. PaBHoBecue.
AUCCOLMALUS IIpakTnyeckue 3aHATHSA
[IpakTuueckas pabora Ne 4 OOMeHHBIE peaKIii B pACTBOPAX 3JIEKTPOIUTOB 4
Tema 1.5 Oxcuapl. OcHOBaHHUSL. 2
Kaaccsl Kucnotsl. Conu.
HEOpPraHu4ecKUuxX JlaGopaTopHble 3aHATHS
CoeTMHEeHn JlabopaTtopHas padota Ne 2 Kiaccel HeopraHu4eCcKuX COeTMHEHUM 2
JIaGoparopHas pab6ota Ne 3 Metayuis! 1-4 rpynn 2
IIpakTHyeckue 3aHATHSA
[TpakTnueckast padora Ne 5 Knaccel HeopraHM4eCcKMX COeTMHEHUI 2
[Tpaktuyeckas padora Ne 6 Merasisl 1-4 rpynn 2
[Tpaktrueckas padota Ne 7 Maruwuii, KaJIbIIMil M EJT0YHO-3€MEIbHBIE METAJTbI 2
[TpakTuyeckas pabota Ne 8 AnmoMuHMiA 2
Bcero 40

3. YCJIOBMS PEAJIM3AIINUA ITPOT'PAMMBI INCIHAIIVIMHBI

3.1 TpeboBaHUS K MUHUMAJILHOMY MaTepUalbHO-TEXHUYeCKOMY obOecrieueHro MHbopMalyst 0 HaTuuuy CrielMaaIn3upOBaHHbIX KAOMHETOB, JIab0OpaTopuii,
TEXHHYECKHUX CPEJCTB O0Y4EHU U T.1. IPEICTaBICHA B BUae Tabuuisl 3.1.
Ta0auna 3.1 - Obecnieyenne 00pa3oBaTeJLHOIO Npouecca




HanmeHnoBaHue TUCHMILIMHEL B HaumenoBanue O60py,Z[OBaHHBIX y‘le6HI>IX Ka6I/IHeTOB, 00BEKTOB AJIs1 ITPOBEACHU A dakTHdecKui aapec yLIe6HBIX

COOTBETCTBHH C pabOUnuM 71a00PaTOPHBIX/MIPAKTUYECKUX 3aHITUN C TIEPEIYHEM OCHOBHOTO 000pYI0BaHUS KaOWHETOB U 00BEKTOB
y4eOHBIM [UIAHOM
OI1.06 AHanuTr4ecKasi XuMus [".Ycunck, yn.Hedrsaukos,
33.
YO VI'TY
Ka6.310

YueOHas 1abopaTopusi XUMUHU Ha KOJIHMYECTBO pabouux mMect 25.

O6opynoBanue yaeOHOM 1abopaTopuu:

MYJIbTUMEAUMHBIN POEKTOP, 3KpaH, HA0Op XMMHUYECKUX PEAKTUBOB (COJH, KMCIIOTHI,
OKCHJIbI, IIET0YH ), JabopaTopHas mocyAa (CTEKISIHHAsI, KepaMU4ecKasi), BBITSHKHOM mikad,
QHAIUTUYECKUE BECHI, POTOAIEKTPOKATIOPUMETP, YCTPOICTBO ISl CYILIKH MOCY/IbI
TaOJINIIBI, TIJIAKATHI.




3.2 UudopmarimonHoe ooecrieueHne

NudopmannonHoe odecrieueHre 00ydeHus COEPKUT NEPEUCHb PEKOMEHIYEMbIX YUeOHBIX U3IaHul (no npumepHotl npoepamme), VIHTepHET-
pEeCypCOoB, JOMOITHUTEIBHOM TUTEpaTyphl (Tadbmuma 3.2).

Tabmuua 3.2 - O6ecneyenne odpazoBaTeabHOro npouecca mno gucuuminae OI1.06 AnanuTrueckas XumMus y4eOHOH U yueOHO-METOIUIECKOM

JUTEpaTypou
Ne HaumenoBanue ABTOp, Ha3BaHHUE, MECTO W3JIaHMsI, U3AATEIIbCTBO, TOJl U3/IaHUs YUECOHOU U KoauuectBo Komnunuecto
n/m* JHUCIUIIHHEL B y4e0HO-METOIUIECKON JTUTePATyPhI AK3EMIUIA-POB  PK3EMILIAPOB JIUTEPATYPhI
COOTBETCTBUH C Ha OJHOTO
pabounmM y4eOHbIM o0yyJarorerocs
IUIAHOM

1 2 3 4 5
OI1.06 Ananmutrueckast xumust Lk oOmenpodeccHoHaNbHBIX TUCIUILIAH
1. Ocnosnaa numepamypa:

1. Huxuruna H.I'., bopucos A.I', Xaxanuna T.. Ananutrueckas XuMHS: %

yaeOHUK U nipakTukyM it CI1O.- MockBa. M3narensctBo FOpaiit, 2023.




Jlononnumensnan numepamypa:

bopucos A.H., Tuxomuposa N.}0. Ananurnueckas xumus. Pacuérs B

KOJIMYECTBCHHOM aHalln3e. YUeOHUK U MPakTUKyM. - Mocksa. M3natensctBo HOpaiir,

2023.

3aBenytomias OUOINOTEKOM
JUYHAS NOORUCD pacuugposka noonucu




4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OBYUYEHUA 110 JUCHUIIJIMHE

OxugaemMbie pe3yIbTaThl OCBOSHUS 00YUYaIOIMUMHKCS MporpaMmMbl yaeOHo# auciuiuinabl OI1.06 AHanuTrdeckas XMMUs TIPeICTaBIICHBI B Tabiuie 4.1.

Tabnuua 4.1 - Pe3ynbprarsl 0cBOeHHS 00yUYaOMIUMUCS MPOTrPaMMBbl y4eOHOM JUCIUTUIAHBL

PesynbraTel 00yueHus

Kpurepuu onenku

MeTtonl OLICHKH

3HaTh:
. OCHOBHEIC TEOpUHU XHUMHUU,
CTpOEHUs aToMa, XUMHYECKOM CBS3H,

3JIEKTPOJINTUYECKON JUCCOLMAIUU, KUCIIOT
U OCHOBAaHUW, CTPOCHUS OPraHMYECKUX M
HEOPraHUYECKUX COCIMHEHUN;
. KJIacCU(UKALUI0O U HOMEHKIIATypy
HEOPraHUYECKUX COCIMHEHU;

3HaHue MaTepHuaa, MpeayCMOTPEHHOTO POrPAMMOIA;

YMeHue BBIIIOJIHUTH 3a/1aHus, IIPElyCMOTPEHHBIE
IpOrpaMMoi;
VYmenue  pabotatb C  OCHOBHOW  JMTEpaTypou,

IIPEyCMOTPEHHON ITPOrpaMMOi;

YMeHHE YCTaHaBIMBAaThb IIPUYMHHO-CIIEJACTBEHHBIE CBSI3U B
U3y4aeMOM MaTepuaie;

Biianenue criennanbHON TEPMUHOJIOTHEN;
YMeHue HCIIOJIb30BaTh HarJIsIHbIE
MH(OPMALIMOHHBIE TEXHOJIOTUH.

mocoous u

KonrponsHas pabora
Tect
3auér

YMeTh:

. ONpENENATh BAJICHTHOCTb U CTEIIEHb
OKHUCJICHHUS XHUMHUYECCKHX 3JJIEMCHTOB, THII
XUMHUYECKON CBSI3M B COECUHEHUSX, 3apsij
HOHa, MIPOCTPAHCTBEHHOE CTpPOCHHUE
MOJIEKYJI, TUIl KPUCTAITTMYECKON PEIIeTKH,
XapakTep cpensl B BOJHBIX pacTBOpax,
OKHCJIUTEND H BOCCTaHOBHUTEIIb,
HaHpaBHeHI/Ie CMCIIICHUA paBHOBeCI/ISI 101
BIIUSTHUEM pasInyHbIX (hakTopoB,
MPUHAJIEKHOCTh BEIIECTB K  Pa3HbIM
KJlacCaM HEOPTraHUYeCKUX COEAMHEHUH;
THUIIBl PEAKIUN B HEOPTaHUUYECKOW XUMUU;
. OOBACHATH 3aBHCUMOCTL CBOICTB
XUMHUYCCKOI'0O JJIEMCHTA U O6paSOBaHHBIX
M  BEIIECTB OT  ITOJOXKEHMUS B

YMeHue BBINOIHATH paboThl B COOTBETCTBUU

C YCTaHOBJIEHHBIMH perjaMEeHTaMH ¢ COOJII0JICHUEM
MpaBWJI 0€30MaCHOCTH TPy, CAHUTAPHBIMU
HOpMaMH.

3ammTa 1a00paTOPHBIX pabOT
CobecenoBanue
3auer




ITepuoanueckoit CHUCTEME J.N.
Menneneena; 3aBHCHUMOCTh CBOMCTB
HEOPTraHWYECKHUX BEIIECTB OT MX COCTaBa M
CTPOCHHUSI, TMPUPOJY XHUMHUUYECKOWU CBSI3H,
3aBUCUMOCTh ~ CKOPOCTH  XHUMHYECKOM
pEaKIMU OT Pa3IMYHBIX (PAaKTOPOB.

5. IONOJHEHUA U U3MEHEHUW S B PABOUYEM ITPOTPAMME

No YueOHbIi roa

Coneprxkanue U3MEHEHUN

[IpenogaBaTens-pa3paboTUUK

Penienue nUKI0BONH KOMUCCHH
(Ne mpoTokoJa, 1ara)

IIpencenarens ITHK

NOONUCH

3am. qupekropa no Y MP

DQUO

NOONUCH

OHO
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