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1 MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATIINHBI
EH.03 O0mas 1 HeopraHu4eckasi XuMusi
1.1 Ob6n1acTh NnpUMeEHeHHUs POrPaMMBbl

PabGowyas mporpamma y4eOHOW JUCHMIUIMHBI SIBJSIETCS YacThi0 00Opa3oBaTeIbHOM
[IPOrpaMMBbl CPEAHETO MPOPECCUOHANTBHOTO 00pa30BaHusl — MPOTrPAMMBI IIOJTOTOBKU CHEIHAIMCTOB
cpeaHero 3BeHa no cnenuaibHocTh 18.02.05 IIpou3BOJACTBO TYrOIUIABKMX HEMETAUIMYECKUX U
CWJIMKAaTHBIX MaTepuanoB M u3Jenuid, ykpynHéHHas rpynna 18.00.00 Xumuueckue TEXHOJIOTUU
0a30BOif MOATOTOBKH.

Pabouas mporpamMMa  y4eOHOM JTUCHUTIITUHB MOYET OBITH

HCII0JIb30BaHa B JIOTIOJIHUTEIBHOM TMPOPECCUOHATBHOM O00pa3oBaHUM U
npo(hecCHOHANBHOM MOATOTOBKE CIEUATHCTOB XUMUUYECKOTO MPOQUIIS.

1.2 MecTto yueOHOil TUCHUIIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH
CHEeNMAJINCTOB CPe/IHero 3BeHa

OO6m1ast ¥ HeOpraHU4YecKask XMMHUS SBIIIETCS 001IenpodecCHOHATBHOM TUCIIUTINHON B
cocTaBe Mpo(heCCHOHATBLHOTO ITUKJIA TPOTrPaMMBbI IMOJTOTOBKH CIICIIHAIMCTOB CPEAHETO 3BCHA.

1.3. Hean u 3aga4n y4eOHOM JUCHHUILVIMHBI — TPEOOBAHUS K Pe3yJIbTaTaM OCBOCHHSA
Y4eOHOM JUCHUIINHBI:

B pesynbrare ocBoeHUS y4eOHOW NUCIUIUIMHBI O0YyYaIOIIHICS T0HKEH YMETh!

0 naBaTh XapaKTEPUCTUKY XUMHYECKHMX JJIEMEHTOB B COOTBETCTBUM C HUX IIOJIOXKEHUEM B
MIEPUOAUYECKON CUCTEME;

HCIIO0JIB30BaTh TAOOPATOPHYIO MOCYAY U 000PYI0BAHUE;
HaXO/IUTh MOJICKYISIPHYIO ()OPMYITY BEIIECTBA,

MIPUMEHSTh Ha IPAKTHKE MpaBuia 0e30nacHoi paboThl B XMMUYECKOM TabopaTtopuy;

O O o d

MIPUMCHATDH OCHOBHBIC 3aKOHBI XUMHUHU JJIA pelICHuA 3aJda4 B
obmactu HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH, O OpOBOAUTL KAUCCTBCHHBLIC PCAKIHWH Ha
HCOPTraHNYCCKUEC BEIICCTBA U HOHBI, OTACJIBHBIC KJIIACChl OPTaHNYCCKUX COG)IHHCHHﬁ;

0 cocTaBnsTh ypaBHEHHUS peaklUid, MNPOBOAUTH pacdyeThl MO XUMHYECKUM ¢opMylaM U
YPAaBHEHUSAM PEaKIIH;

0 cocTaBisATh 3JIEKTPOHHO — MOHHBIN 0ajJaHC OKUCIUTENbHO-BOCCTAHOBUTEILHBIX MPOIIECCOB;
B pesynbrare ocBoeHus yueOHON AUCHUIUIMHBI 00YJaIONIUIICs JOKEH 3HATh:

THJIPOJIA3 COJIEH, AJIEKTPOJIN3 PacIljIaBOB M PacCTBOPOB (CoJiel U 1ienoyei);

JMCCOLIMALIUIO SJICKTPOJIMTOB B BOJIHBIX PACTBOPAX, CUIIbHBIEC U CIIa0bIe AJIEKTPOJIMTHI,

KJ'IaCCI/I(I)I/IKaI_II/ISI XUMHUYCCKUX peaKHI/Iﬁ 1 3aKOHOMCPHOCTH UX IMPOBECACHUA;

[ i Y |

oOpaTtuMble 1 HEOOpaTUMble XUMUYECKUE PEaKIIMK, XHUMHUYECKOe paBHOBECHE, CMEIIECHUE
XUMHYECKOT0 PaBHOBECHUS MOJI ACHCTBHEM Pa3INUHbIX (PaKTOPOB;

O oO0myr0o XapaKTepUCTUKY XHMHUYECKHX DJIEMEHTOB B CBS3M C UX TOJOXXCHHEM B
MEepUOINYECKOI cucTemMe Xumudeckux snemeHToB JI.1. Menneneena;



OKHCJIUTCIIBHO-BOCCTAHOBUTCIIBHLIC PCAKIINH, PCAKITUH NOHHOT'O 06M6Ha;
OCHOBHBIC ITOHATHA U 3aKOHBI XUMUH,

OCHOBBEI 3JICKTPOXHUMHUU;

OO o8

IIEPUOJMYECKUI 3aKOH M IEPUOAMYECKYI0 CHCTEMY XMMH4YeCKuxX diemeHtoB J[.M.
MeHngeneeBa, 3aKOHOMEPHOCTHM HM3MEHEHUs XHMHMYECKMX CBOMCTB JJIEMEHTOB U HX
COCIUHEHUH 110 IIEPUOJIaM U TPYIIIaM;

0 TtemnoBoiil 3h(heKT XUMUIECKUX PeaKIHii, TEPMOXHUMUYECKHE YPAaBHEHHUS;

Oﬁﬂa):[aTL OﬁlIII/IMI/I KOMIICTCHIUAMM, BKIIIOYAIOIIINMHU B ce0s1 CII0COOHOCTb !

O OK 1 Ilomumarh CyIIHOCTP M COLMAIbHYIO 3HAYUMOCTh CBOEH Oymymiei mnpodeccuu,
MPOSIBJISITH K HEM YCTOWYUBBIN MHTEPEC.

O OK 2 OpranuzoBbiBaTh COOCTBEHHYIO J€ATEIbHOCTh, BEIOUPATh TUIIOBBIE METOABI U CIIOCOOBI
BBITTOJIHEHUS TPO(ECCHOHABHBIX 33/1a4, OLIEHUBATh WX d(P(PEKTUBHOCTH M KAYECTBO.

O OK 3 IlpuHumaTh pelieHus B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYalUMsAX M HECTH 3a HUX
OTBETCTBEHHOCT.

O OK 4 OcymecTBisaTh NOUCK M HCIONb30BaHME HH(pOpManuu, HE0OXOIUMON s
3(PEeKTUBHOTO BBHINOJHEHUS TPO(HECCHOHATBHBIX 3aa4, MPO()EeCCHOHATBLHOTO U JIMYHOCTHOTO
pa3BUTHS.

0 OK 5 Hcnons3oBath MH(OPMALIMOHHO-KOMMYHHKAITUOHHBIE TEXHOJIOTUU B
npodeccuoHaNbHOM e TENbHOCTH.

O OK 6 PabGorarb B KOJUIEKTMBE M KOMaHzAe, 3((EeKTUBHO o0OLAaTbCcd C KOJUIETaMu,
PYKOBOJICTBOM.

O OK 7 bparb OTBETCTBEHHOCTh 3a pabOTy UYJIECHOB KOMaHbI (MOJYUHEHHBIX), 32 PE3yNIbTaT
BBIIOJIHEHUS 3aJaHUN.

O OK 8 CamocTosTenbHO ONpeAesaTh 3a7auyd MpOoPEeCCHOHATBLHOIO U JIMYHOCTHOTO Pa3BUTHUS,
3aHUMaTbCAd CaMOOOpa30BaHMEM, OCO3HAHHO IJIAHWPOBATh MoBbIIeHUe KBanudukanuu. OK 9
OpueHTHpOBAaTBCS B  YCIOBHSX YacTOM CMEHbl TEXHOJOrMH B MNpodecCHOHATbHON
JESTEeIbHOCTH.

OcBoeHue  OUCHMIUIMHBI ~ HAmpaBlIeHO  HAa  MHOATOTOBKY K  ()OPMHPOBAHUIO
npogecCHOHAIBHBIX KOMIETEH I BKITIOYAIOMIUX B c€0sl CHOCOOHOCTB:!

[1K 1.1. CobmtonaTh yclioBUsI XpaHEHUS ChIPbSI.

I[IK 1.2. TloaroraBinuBaTh, IO3UPOBATH W 3arpyXkaTb CBIPbE€ COTJIACHO pelenType
TEXHOJIOTMYECKOT0 IpoLecca.

IIK 1.3. OcymecTBiasaTh KOHTPOJIb KauyecTBa ChIpbs IPOM3BOJCTBA TYIOIUIABKHUX
HEMETAJJTNYECKUX U CHJIMKATHBIX MaTepUajIoB U U3JEIUM.

I1K 1.4. BeINOJHATH TEXHOJIOTUYECKUE PACUYETHI, CBA3aHHbBIE C TPUTOTOBIECHUEM IIHXTHI .

[1K 2.1. IIpoBepsTh HCHPaBHOCTh OOOPYAOBAaHUS, TEXHOJOTMYECKUX JUHHA U CpPEACTB
aBTOMATHU3ALUH.

1K 2.2. KontponupoBath pabOTy OCHOBHOTO U BCTIOMOTaTEeIbHOTO 000pPY/10BaHUSI.

IIK 3.1. OcymecTBiaaTh KOHTPOJIb MMAPaMETPOB TEXHOJOTMYECKOrO0 IMpolecca U HuX
pEryJINpOBaHHUE.

1K 3.2. OcymiecTBasTh KOHTPOJIb KaueCTBA MOIYIPOIYKTOB U TOTOBOU MPOYKIIUH.



IIK 3.3. PaccuuThiBaTh TEXHMKO-PKOHOMHYECKHE MOKA3aTEIN TEXHOJOTHYECKOTO IMpolecca
JUISl BBISIBJICHUS! PE3EPBOB IKOHOMUMU.

[IK 4.1. OpranuzoBbiBaTh pabOTy KOJUIEKTHBA M TOAJACPKHUBATH MPO(HEeCCHOHAIbHBIC
OTHOIIEHUS CO CMEXHBIMU MOPA3ACICHUSIMHU.

I[IK 4.2. OO6ecneunBaTh BBIIOJIHEHUE MPOU3BOJICTBEHHOTO 3a/1aHUS o

00BeMy MPOU3BOJICTBA U KAUECTBY MPOAYKIIUU.

[1IK 4.3. I1oBbImaTh MPOU3BOAUTEILHOCTh TPYAA, CHUXKATh TPYJOEMKOCTh MPOAYKIIMHM Ha
OCHOBE ONTHUMAJIBHOTO HCIOJb30BaHUSI TPYAOBBIX PECYPCOB M TEXHUYECKHUX BO3MOXKHOCTEH
o0opynoBaHUs

1.4 Kosmm4ecTBO 4aCOB HA OCBOEHHUE NMPOrPAMMBbI Y4€OHOM TUCHUIIMHBI:

MaKCHUMaJbHON y4eOHOW Harpy3ku oOyuaromierocss 3129aca, B TOM 4uClie: ayIUTOPHOH y4eOHOMH
Harpy3ku oOydaromerocs (00s3aTebHbIX Y4eOHbIX 3aHaTHi) 208
4acoB,
BHEAyIUTOPHOI (CaMOCTOSATENbHOMN) yueOHOM paboThl oOydatomerocs 104 gaca.



2 CTPYKTYPA U COJIEP)KAHUE YUEBHOM JTACIUILIAHBI

2.1 O6bem y4eOHOH JUCHUILUINHBI U BUABI Y4eOHO#i padoThl

Bun yueonoii padoTsi

Oobvem uacoe

MakcumaibHasi yueOHast Harpy3ka (Bcero) 312
AynuTtopHasi yueOHasi padoTa (00s3aTesibHbIE YUeOHbIe 3aHATHSI) (BCero) 208
B TOM YHCIIC:
nabopaTopHbIe U MIPAKTUIECKUE 3aHATHUSL 128
BueayauTopnas (camocTosiTesibHas) yueOHasi padoTa o0yuaromerocs (Bcero) 104
B TOM YHUCIIC:
Pabora ¢ koHcnekToM, pabouell TeTpajplo, YUeOHOW U CIEIUATBLHOW TEXHHYECKOM
JUTEPATypoll MO BONMpPOCAM W 3aJaHUSIM DPa3HBIX YpPOBHEH BBINOTHEHUE pacyeTHBIX
3aaHuUi K IPAKTUYECKUM paboTaM, MOAr0TOBKA K MX 3aIlUTe
IIpome:kyTouHas aTrecTauus B popme 9K3aAMeHa




2.2 TemaTu4ecKuii IJIaH U co/iepPKaHue Y4eOH O JUCHUIIMHBI 001Iasi 1 HEOPraHUYeCKas XUMMS

HanmenoBanue Coaepsxanue y4eO0HOro MaTepuaJia, JJadopaTopHbie paéoThl M MPAKTHYECKHE 3aHATHS, CAMOCTOsITeIbHAsE | O0beM 4YacoB | YpoBeHb
pa3aesioB U TeM paboTta od0yuyaromuxcst 0CBOCHUS
1 2 3 4
Tema 1 OcHoBHble| Conep:kanue y4e0HOIo MaTepuasia
MOHATHUSA U 3aKOHBI 1 | Arom kak opma CyIIeCTBOBAHHS XUMHYECKUX AIEMEHTOB 4 2
XUMUH 2 | OcHoBHBIC TIOHATHS XuUMHH: BemectBo. Monekyna. IIpocTeie M clioKHBIE BellecTBa. MeTamnsl u
HemeTaiibl. Opranudeckue W HeOpraHW4ecKue BellecTBa (OKCHIBI, THIPOKCHIBI, conn). KomuuecTBo 4 2
BeliecTBa. MoJsipHBIA 00beM. XHMMHYECKHE PEakUUd W ypaBHEHHUS, THUIbI peakuuil (coennHeHus,
pasioKeHHs, 3aMEIeHHs, 0OMeHa)
3 OCHOBHBIE 3aKOHBI XWMHUH: CTCXI/IOMCTpI/Iﬂ. 3akoH OKBHBAJICHTOB, HAXO0XJICHUC SKBHUBAJICHTHOM MaccChl
OKCHJ/IOB THUAPOKCHIOB M KHCJIOT. 3aKOH COXPaHEHHWS MAacChl BEIIECTB. 3aKOH IOCTOSIHCTBA COCTaBa
BEILLECTB MOJICKYJSIPHOM CTPYKTYpbl. 3aKOH ABOraJpo W CIEACTBUS UX Hero. PacueTHble 3amaud Ha 6 2-3
HaXOXJIEHHE OTHOCHUTEIBHON MOJEKYIIPHONH MACChl, OMpEeAeNieHHEe MAacCOBOW IO XUMHYECKUX
AIIEMEHTOB B CJIIO)KHOM BEIIIECTBE
4 | AnropuTMm perreHus MpOoCTeHINX 3334 110 XUMUYECKIM YPaBHEHUSM. 2-3
IIpakTH4Yeckue 3aHATHS
1 | Pemienne pacueTHBIX 3a/1a4 HA MAaCCOBYIO 1 OOBEMHYIO JIOJTH KOMIIOHEHTOB CMECH. 8
2 | PemreHue pacdeTHBIX 33/1a4 110 XUMHUYECKUM YPaBHEHUSIM
JlaGopaTopHasi padora
1 | TlpaBuia Ge3omacHoi paboThI B 1aboparopuu. O0opya0BaHKE U JTAOOPATOpHAs TOCY/1a, IPUMEHSICMBIC B 8
OKCIICPUMECHTEC, X HA3HAYCHUC U IIpaBUJIia UCIIOJIb30BaHUA
CamocTtosiTeqbHasi paboTa 00y4yaroluxcs
Nel TemaTuka qOMAaITHUX 3aMaHUN: 16
Penrenue pacyeTHBIX 337ja4 Ha MacCOBYIO 1 00BEMHYIO JOJIM KOMITOHEHTOB CMECH.
PaboTa ¢ KOHCTIEKTOM U Y4eOHHKOM
Tema 2 Ctpoenue Conep:xanue y4eOHOro MaTepuasia
aToma | 1 | Atom — cnoxnas vactuna. CocTaB aTOMHOTO Sijpa — HYKJIOHBI: TIPOTOHBI W HEUTPOHBI. DIEKTPOHHAS
nepuoANYecKHii 000J104YKa aTOMOB: JIIEKTPOHHAS OpOUTANb U 00JIaK0, KBAHTOBBIC YMCIIA, Pacpe/ielieHne 3JIEKTPOHOB TI0 4 2-3
3aKOH H JHEPreTUYECKUM YPOBHSM. DJIEKTPOHHBIE KOH(PUTYypaluy aTOMOB XUMHYECKUX 3JIEMEHTOB. S-, p-, d-, f-
Iepuoanyeckas SJICMCHTBI




cHCTEMA 2 | [lepuomuueckuit 3akon B (GopmynupoBke J[.M. MennmeneeBa W coBpeMeHHas (OPMYIHPOBKA. 2-3
XUMHYECKHX [lepronuueckasi cucreMa XHMHYECKUX 3JIEMEHTOB, Ipaduueckoe OTOOpakeHHE MEPHOANIECKOTO
saemento JI.H. 3akoHa. CTpyKTypa MepruoANdecKOi TaONHIIbl: Iepruoasl U Tpynmbl. llepronnyecknii 3aK0oH U cucTemMa 1
MenneneeBa cTpoeHue atoma. Ou3ndeckuil CMBICI HOPSIKOBOIO HOMEpPA 3JEMEHTa, HOMEPOB I'PYNIBI U MEpUoJa. 6
CTpOeHHEe aTOMa [lepronuueckoe M3MEHEHHME CBOMCTB 3JIEMEHTOB: paAMyca aTroMa; »SHEPrud  HOHHM3ALUY;
3NEKTPOOTPULIATENLHOCTH. [IpUYMHBI H3MEHEHUS METAIMYeCKUX M HEMETaNIMYeCKUX CBOWCTB
3JIEMEHTOB B Ipylmax U neprojax
IIpakTH4Yeckue 3aHATHS
1 | CocraBnenue OHIEKTPOHHBIX W BIEKTPOHHO-TpaduuecKux (OopMya aTOMOB XHUMHUYECKHX (opMyn u 4
OIpeJiesIeHNE UX BAJIEHTHBIX BO3MOXKHOCTEH
2 | XapaKTepHUCTHKa XUMHUUECKUX 3JIEMEHTOB U X COCIMHEHHUH MO UX MOJIOKEHHUIO B IEPUOIUYECKON CUCTEME 8
Ha IIPUMEPE MEMEHTOB 2-T0 Nepruoaa U 4-i rpynsl rIaBHOW MOATPYNIIbI
CamocrosiTeqibHas paboTa 00y4a0ImuXCs
No2 TemaTHka JOMAIITHUX 3aTaHUN:
Pemenne ympaxHEHHII Ha COCTaBJICHUE OJJIEKTPOHHBIX U JJIEKTPOHHO-Tpaduueckux (GopMyn aToMoB
XUMUYeCKUX (POPMYI U ONpeAeTICHUE X BaJICHTHBIX BO3MOKHOCTEH 12
Pabota ¢ yueOHnKOM 1 KOHCHIEKTOM.[ToArOTOBKA K PAaKTHUECKUM 3aHSATHIM
Brinonnenue ynpaxHeHUH 10 XapaKTepUCTUKE XUMHUECKUX HJIEMEHTOB U X COEIMHEHUH 110 UX ITOJIOKEHHIO B
MEPUOTUYECKON CHCTEME
Tema 3 Ctpoenne Copaepxanne yueOHOro MaTepHuajia
BelllecTBa 1 | Tunsl xuMuveckux cBsizeil. OnpeaeneHue u XapakTepUCTHKA THIIOB XUMUYECKOH CBS3MU:
KOBaJICHTHAsl, MOHHas, Meramnnueckas. Mx ocobenHoct u cBoiictBa. @opmynsl Jletonca. Meron 2-3
BAJICHTHBIX cxeM. [omMo- ¥ rerepomecMHyecKHe CBA3M. BopoponHas XMMHUYECKash CBS3b: 6
MEXXMOJIEKYJISIpHAsl 1 BHY TPUMOJIEKYIIAPHASL.
2 | Tunbl KpUCTAJUIMYECKUX PELIETOK: HOHHBIE, aTOMHBIE, MOJIEKYJISIpHBIE, MeTaJuTnYeckre. CBOWCTBA BEIIECTB 9
B 3aBUCHMOCTH OT THIa KPUCTAIIMYECKUX PELIETOK B HUX.
IIpakTH4eckoe 3aHsITHE
1 | Ompenenenne THIA XUMHYECKON CBA3H U KPUCTAJUIMYECKON PELIETKH BEIIECTB M IPOTHO3MPOBAHUE HIX 8
CBOMCTB
CamocTtosiTeqibHasi paboTa 00y4yaroluxcs 8




Ne3 TemaTHka JOMAIITHUX 3aTaHUN:

PewmieHne ynpaxHeHWH Ha ONPENEIICHHE THUIA XUMHUYECKOW CBSI3U M KPUCTAUIMYECKOM pEIIETKU
BEIIECTB W MPOTHO3WPOBAaHWE HX CBOWCTB. Pabora ¢ yueOHMKOM M KoHcmekToMm. [lomroroBka
MIPAKTHYECKAM 3aHSATHIM

Tema 4 Xumnueckue
peakuumn

Conep:xanue yueOHOro MaTepuaJia

1 | Knaccudukamuss XUMHYECKHX PEakIuid B HEOPTaHWYECKOH XuMmuH. [IoHATHE O XMMHYECKOW pEaKIIHH.
CKOpOCTh TOMO- ¥ T€TEPOTCHHBIX XUMUYECKUX PEAKIM U (haKTOPhI BIUSIONIUE Ha Hee. Peakiuu, uiynme
0e3 M3MEHEHHS Ka4yeCTBEHHOT0 COCTaBa BEIIECTB: aJUIOTPOIU3aIUs U M30Mepu3anus. Peakiuu, uaymme ¢

W3MEHEHHEM COCTaBa BEIIECTB: MO YHUCIYy M XapakTepy pearupymolux H oOpa3yIoUIMXCsl BEIECTB 6
(paznokeHusi, COEAWHEHHMs, 3aMeIleHHs, OOMEHa); MO0 HW3MEHEHHUIO CTENEHEeH OKHCICHUS JIIEMEHTOB 5
(OKHCINUTENPHO-BOCCTAHOBUTENIBHBIE U HE OKHCIUTENbHO-BOCCTAHOBHUTEJIBHBIE PEAKLUH); 10 TEIJIOBOMY
addexry (3K30- U FHAOTEPMUUYECKHE); TIO0 ¢a3e (TOMO- M TeTepOTeHHbIE); [0 HATPaBIeHHUIO (00paTUMBbIC U
HEoOpaTHMBbIE); IO UCIOIb30BAHUIO KaTaau3aTopa (KaTaJTuTHUYECKUEe U HEeKaTAINTHYECKHE); 10 MEXaHU3MY
(pamukanpHBIE, MOJIEKYISApHBIE W HOHHBIE). TermnoBoit 3pPexT XuMIIecKkux peakiuidi. TepMoxumMmdeckre
YpaBHEHUSI.
2 | O0OpaTUMOCTh XMMHUYECKHX pEaKIUi. XUMHUECKoe paBHOBecHe. [IOHATHE O XMMHUYECKOM PaBHOBECHHU.
PaBHOBecHbIE KOHIEHTpaluH. [IMHAMHUYHOCTH XWMHYECKOro paBHOBecus. DakTopbl, BIUSIONIME HA 4 2-3
CMEIIeHNE paBHOBECHS: KOHIIEHTpAIHs, JaBienue, Temneparypa (npunuui Jle Hlatense)
IIpakTHYeckue 3aHATHS
1 | Pemenne ynpaxHeHUH Ha CMEIIEHHE XMMUYECKOTO PABHOBECHSI C TOMOIIIBbIO TEMIIEPATYPHI, AABJIECHUS U 8
KOHIICHTpAIAN
CamocTtosiTeqibHasi paboTa 00y4yaroluxcs
Ned TemaTnka JOMAIIHUX 3aTaHUN: 10
Pemrenne ynpakHeHW Ha CMEIEHHE XHUMHUYECKOTO PABHOBECHS C TIOMOIIBIO TEMIEpaTyphl, JABICHUS H
KOHIIeHTpanuu .Padora ¢ yaeOHHUKOM 1 KOHCIIEKTOM. [10/Ir0TOBKA K PaKTHYECKUM 3aHITHSM
Tema 5 PacTBopsbl. Copaeprxxanue yueOHOro MaTepHuaJia
DJIEKTPOTUTHYECKAS 1 | ousTre o pacTBopax. PUMKO-XUMHUUYECKAsl TPUPOA PACTBOPEHUS H PACTBOPOB.
auccoumanus BsaumoneiictBue pacTBOpuTENsT M PpacTBOpPEHHOro BemiecTBa. PacTBopuMocTh BemiecTB. CrocoObl 6 2-3

BBIPpAXXCHHA KOHLCHTpALWMU pPACTBOPOB: MaACCOBasd O0JId pPaCTBOPCHHOI'O BEILCCTBA (HpOL[eHTHaSI),
MOJIApHAasd.

10




Teopusi AMEKTPOTUTHIECKON IUiccorUanyi. MexXaHu3M IUCCOIHAINH BEIIeCTB C PAa3INIHBIMU THUTIAMHU
XUMHYECKAX CBs3ed. BKiag pycCKHX yYeHBIX B pa3BUTHE TMPEACTABICHHHA 00 3JIEKTPOIUTHIECKOM

mucconanu.  OCHOBHBIE — TIOJIOKEHHS  TEOPUM  3JEKTPOJIMTHYECKOW  aucconuanuu.  CreneHb 2-3
NIEKTPOJINTHYECKOHN TUCCONMAMU U (PaKTOPHI ee 3aBUCUMOCTH. CHIIbHBIE U CPEIHUE HIEKTPOJIUTHI
3 | HQuccouunanus Boasl. Bogopoansiii nokazatens. Cpena BOAHBIX pacTBOPOB ANEKTPONUTOB. Peakiiun oOMeHa 5
B BOJHBIX PACTBOPAX 3IEKTPOJINTOB
4 | I'maponn3 Kak 0OMEHHBIH poriecc. HeoOpaTuMBIil THAPOIH3 OPraHNICSCKIX 1 HEOPTaHMIECKIX 6
COCIMHEHN M €ro 3Ha4yeHHWEe B MPAKTUYECKOW AEATENBHOCTH 4YeJoBeka. OOpaTUMBIA THAPOIH3 COJICH. 2-3
Crynenuatsiit rugponus. [Ipaktuyeckoe mpuMeHeHHE THAPOIN3a
I[IpakTHYeckue 3aHATHSA
1 | Pemrenue 3agay Ha MacCOBYIO JIOJIIO PAaCTBOPEHHOTO BEIECTBA, U MOJISIPHYIO KOHIIGHTPAIMIO PacTBOPa 8
JlaGopaTopHbie padoThI
1 | DnexTpoauTHUecKas TUCCOUMALMS, PEaKLUsl HOHHOTO OOMEHA M yCIOBUS MX NMPOTEKaHUS 10 KOHIIA 6
2 | T'uaponus coerHeHUH 0OPATUMBIN ¥ HEOOPATHMBIi 6
3 | [IpuroroBneHne pacTBOPOB PA3IUUHBIX BUJOB KOHLIEHTPALIUT 6
CamocrosiTeqbHast paboTa 00y4arouxcs
No5 Temaruka AOMaIIHUX 3aJaHuil: PerneHune ympaKHEHHI MO COCTaBICHHUIO MOJEKYJSPHBIX W HOHHBIX
YpaBHEHUH TUJIPOJIU3Y COJIEH. 20
Pemenne 3amau Ha HaxXxoXKJI€HHE MacCOBOW JOJM PACTBOPEHHOIO BEIIECTBA, M MOJISIPHYIO KOHIIEHTPALIUIO
pacTBopa.
Tema 6. Conep:xanue yueOHOro MaTepuasia
OxucanTenbHo- 1 | OxucnuTenbHO-BOCCTAaHOBUTENbHBIE peakinu. CTerneHb OKUcIeHus. BoccTaHOBUTENN M OKUCITUTENH.
BOCCTAHOBHUTEJILHOMI OxucieHne 1 BOCCTaHOBIIEHHE. BaxxHeine OkucanTenn 1 BOCCTaHOBUTENH. BoccTaHOBUTENBHBIE
peaKnuu, OCHOBBI CBOWCTBa BelIecTB, 00pa30BaHHBIX 3JIEMEHTAMU B HU3LIEH (OTPUIATEIILHON) CTETIEHN OKUCIICHHS. 6
3JIEKTPOXUMHHU OxucnuTenbHbIe CBOMCTBA BEIIECTB, 00Pa30BaHHBIX 3JIEMEHTAMU B BBICIICH (TIOJIOKUTENBHOM) CTENICHH 2-3

okucieHuss. OKUCIMTEIbHBIC M BOCCTAHOBUTEILHBIC CBOMCTBA BCIICCTB, O6paSOBaHHBIX 9JICMCHTaMH B
MMPOMCIKYTOYHBIX CTCIICHAX OKUCIICHUS. KﬂaCCI/I(i)I/IKaL[I/IH OKHCIHUTCIIbBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ
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2 | MeTompl COCTaBIICHHs YpPaBHCHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakinuid. Meron

JJIEKTPOHHO-WOHHOTO  Oamanca. Bnmsane cpeapl Ha  TPOTEKaHWE  OKHCIUTEIHHO- 2
BOCCTaHOBHUTEIHHBIX MPOIIECCOB
3 | DIeKTponu3 paciiiaBoOB U BOJHBIX PACTBOPOB AIIEKTPOIUTOB. [Ipoliecchl, Mpoucxosiue Ha KaToAe 1 6 2-3
aHoJle. YpaBHEHHUS DJIEKTPOXUMHUYECKHUX IPOIECCOB. DJIEKTPOJIU3 BOJHBIX PACTBOPOB C HHEPTHBIMH
3NEKTPOAaMU. DJIEKTPOIN3 BOJHBIX PACTBOPOB C PACTBOPUMBIMHU AIEKTPOJAMH.
[IpakTHdeckoe mpuMeHEHHE SIIEKTPOIH3a
IIpakTH4yeckne 3aHATUA 8
1 | DraexTpoHHO-HOHHBIN MeToA pazbopa OBP
2 | DuexTponu3 pacTBOPOB COJEH U mIenoueit 8
JlaGopaTopHblie padoThI 8
1 | OkucnIUTENFHO-BOCCTAHOBUTENBHBIE PEAKIIMN HCIIONB3YEMbIE B PEIOKCHMETPUH
CamocTtosiTeqibHast paboTa 00y4yarouxcs
Ne6 TemaTrka JOMaNIHUX 3aJaHUN:
Pabota ¢ koHcrekToM 1 yueOHHKOM. [loAroroBka K 1a60paTOPHBEIM PadOTaM M MPAKTHUECKUM 3aHSITHSIM. 18
Pemenue ynpakHeHMI Ha HCIOJb30BAaHUE 3JICKTPOHHO-HOHHOTO Metoaa paszbopa OBP. Pemenwue
yIpaXHEHUH Ha COCTaBJIEHUE AJIEKTPOHBIX MPOLIECCOB MPOTEKAIOIIUX MPH 3JIEKTPOJIU3E paCTBOPOB CONel
U 1IEeJI0YEi.
Tema 7 OcHOBHBIE Copaepxanne yueOHOro MaTepHuajia
KJIACCHI 1 | Oxcunmpl. Heconeobpasyrommue u coneoOpasyromuye OKCHABL. KHCIIOTHBIE OKCHIIBI, WX CBOMCTBA.
HEOPraHuYeCKHX OcHOBHBIE OKCHIIBI, X CBOMCTBAa. AM(DOTEpHBIE OKCHJIBI, X CBOMCTBA. 3aBUCUMOCThH CBOICTB OKCHIOB 2-3
BelllecTB M HX METAJIJIOB OT CTENEHHN OKUCIIEHUSI. 8
CBOWCTBA 2 | Kucnorel. Kucnotsl B cBeTe MmpoTONHTHUECKOW Teopuu. Kiaccudukanusi HeOPraHMUECKHX KHUCIIOT. 2-3
XuMmudeckne cBoicTBa KuUCIOT. OCOOCHHOCTH CBOWCTB KOHIICHTPHUPOBAHHON CEpHOW M a30THOMU
KHCIIOT.
3 | OcHoBanus. OcHOBaHMSI B CBeTe MpoTONUTHUeCKOW Teopur. Kiaccudukanus ocHOBaHHUN. XUMHUYECKHE 2.3
CBOWCTBA MIENIOYEH 1 HEPACTBOPUMBIX OCHOBAHHUN
4 | AmdotepHble THUAPOKCUABL. AMQOTEpHbIE OCHOBaHUS B CBETE€ NPOTOIUTHYECKOH TEOpPHHU. 8
AM(OTEpPHOCT OKCHIOB U THUAPOKCHUAOB MEPEXOAHBIX METAJUIOB: B3aHMMOJEHCTBHE C KUCIOTAMH M 2-3
IeJI09aMu
5 | Comu. Knaccudukamms u XuMudeckrue CBOHCTBa colieit. OCOOEHHOCTH CBOWCTB COJICH 2-3
IIpakTHYecKue 3aHATHA 8
1 | Pemenune pac4eTHBIX 33/1a4 HAa IPUMECH U MPAKTUUECKUN BBIXOJ TPOIYKTa
2 | Pemenune pacyeTHBIX 3a7]a4 Ha BBIBOJI MOJIEKYIIIPHON (hOPMYJIIBI BEIIECTB U MIUHEPAIIOB 6
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3 I'enernyeckast CBSI3b MEXAY KTacCaMU HEOPTAaHUYECKUX COETUHEHHH. 8

JlabopaTopHbie padoThI
1 | XapakrepHbie CBOHCTBa OCHOBHBIX KJIACCOB HEOPTaHUUECKUX BEILIECTB

2 | KauecTBeHHBIE peaKkIMi HEOPTaHUIECKOW XUMHUH 6

CamocTrosiTeqibHasi paboTa 00y4aroluxcs
Ne 7 Tematuka ToOMaIIHUX 3aJaHU:
Pemrenue pacueTHbIX 3a/1a4 Ha MPUMECH U MPAaKTHUECKUI BBIXOA MPOAYyKTa. Pemenne pacueTHbIX 3aqa4

Ha BbIBOJ MOJEKYJSIpHOH (hOpMyjbl BELIECTB M MHHEpanoB. ['eHeTndeckas CBsI3b MEXIY KJIACCAMHU
HEOPraHW4YeCKUX coequHeHui. IIoaroroBka k ak3aMeHy

Ipumepnvie memvi UHGOPMAYUOHHBIX NPOEKMOSG OI5L CAMOCMOAMENbHOU padOOmblL:

HaHoTexHO10rus Kak IPUOPUTETHOE HANPABICHUE PA3BUTUSA HAYKU U POU3BOJACTBA B Poccuiickoi
®depepanuu.

I'pyboaucniepcHble CUCTEMBI, UX KJIACCH(UKALIS U UCIIOIb30BaHUE B MPOPECCUOHAIBHON AEATEIBHOCTH. 20
[IpuMeHeHue CcycleH3uil U 3MYJbCHA B CTPOUTENBCTBE. MUHEpaIbl U
TOpHBIE OPOABI KAK OCHOBA JTUTOCHEPBHI.

PactBOpEI BOKpYT Hac.

BoJia xak peareHT M Kak cpena Juisi XMMHUYECKOT 0 IIPoLEeCca.

Vcnonb30BaHre MUHEPAIBbHBIX KUCIOT HAa NPEANPUATHIX CUIMKATHOTO MPOQUIIAL.
Oxcusl ¥ coNr Kak CTPOUTENbHBIE MaTepHallbl.

BupryansHO€ MOJENINPOBaHNE XUMUYECKHUX MPOLIECCOB.

Hcropust oTe4ecTBEHHOM YEPHON METAJLTyprUu.

Hcropus oTeuecTBEHHOM LIBETHOM METAJLTypruu.

XuMHS METAJIIOB B MOe€il podecCHOHANBHON AEATETbHOCTH.

XuMHS HEMETAIUIOB B MOeH TIPoQecCHOHATEHOH JIeSITeTbHOCTH.

Bcero 312

Jliis XapakTepUCTUKU YPOBHSI OCBOEHHS Y4€OHOIO MaTepuaia UCIOJb3YIOTCS CIEAYIOIINe 0003HaYeHUS:
1 — o3HaKOMUTENBHBIN (y3HABaHUE PaHEe U3YYEHHBIX 0OBEKTOB, CBOWCTB);
2 — penpoayKTUBHBIN (BBIIIOJHEHUE AICATEIILHOCTH 110 00pa3ily, MHCTPYKLUHU HITH 1101 PYKOBOJCTBOM)
3 — IPOAYKTUBHBIH (IJITAHUPOBAHUE U CAMOCTOSATENIBHOE BBIIOJHEHHUE JIEATEbHOCTH, pelIeHre MPOoOIeMHBIX 3a/1a4)
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3 YCJIOBMS PEAJIM3ALIAY YUYEBHOM JJUCIATLIIMHBI

3.1 MaTtepuajbHO-TeXHHYeCKoe o0ecniedeHue

Peanuzanus yqaeOHON AUCIUIUIMHBI TpeOyeT HAIMYHS yueOHOTO KaObuHeTa U 1abopaTopuu
XUMHUH.

O06opynoBaHue yueOHOro KabuHeTa:

0 nocka c MarHUTHOW MOBEPXHOCTHIO M C IPUCHIOCOOICHUEM TSl KpEIUIEHUS TabIuI, KapT;
O pabouee MecTo JuIsl IPENOIABATES;

0 cromabl ABYXMCECTHBIC YYCHHYCCKUEC B KOMIIJICKTC CO CTYJIbAMMU.

TexHuueckue cpencrTBa OOy4YEHUS:
0 MyJIbTUMETUHHBINA TPOCKTOP,

O oskpaHn.
3.2 NudopmanuonHoe odecrevyeHrue 00ydeHus

IlepeyeHb pexoMeHayeMbIX y4eOHBIX H3aaHnil, UHTepHeT-pecypcoB, 1ONOJIHUTEIbLHON
JINTEPaTypbl

OCHOBHBIE UICTOUHUKU:
1. ITamesckasg, H. B. Xumnsa. Yuedbno-merogunueckoe mocooue / H. B. Ilamesckasg, 3. M.
Axpumenko, B. E. Axpumenko. - 2-e 3., nepepad. u nor. - Kpacaogap: KCOU, 2014. - 213 c.
2 OcHoBbl xumun: Yueonuk / B.I'. Banos, O.H. I'eBa. - M.: KYPC: HUIl UH®PA-M, 2014.
- 560 c.
3 Tuxonos, I'. I1. O6mas xumus. Yacts 2 [DneKTpoHHBIH pecypc] : YuebHoe nocobue amns
caMoCTOsITeNIbHON oAroToBKU cTyAeHToB / I'. I1. Tuxonos. - M. : MI'ABT, 2007. - 324 c.
4 Tuxonos, I'. I1. O6mas xumus. Yacts 1 [DnexTponHslil pecypc] : YueGHOe mocobue s
caMoCTOsTeNbHON NoAroToBKU cTyAeHToB / I'. I1. Tuxonos. - M. : MI'ABT, 2006. - 192 c.

I[OHOJ'IHI/ITCJ]LHBIC UCTOYHUKHU:

1. T'abpuensu O.C. IlpakTukym mo oOIiel, HeOpraHM4YEeCKONH U OpraHMYecKON XMUMHH: y4eO.
[Tocobue mnst cryn. cpena. mpod. yued. 3aBenenuii / ['abpuensu O.C., OctpoymoB WN.I'., Jopodeera
HM. - M., 2008.

2. Pymutuc T'.E. OcHoBbl o0meli xumuu. 11 kmacc. YueOHUK A OOIIOpa3BaTENbHBIX
yupexaenuit / I.E.Pynsutuc, ®@.I. ®enpaman. — M.: [Ipocsemenue. — 2010.

3. T'pumrox A. A. Xumust. OTBeThl Ha 3K3aMeHalMOHHbIE Borpockl. [Toaroroska xk EI'D. /
I'purok 4. A. TronskoB U.A. - M.: Aiipuc, 2007

4. TlerpoB H.M. Heopranuueckas xumus. YdyeOHOe 1mocobue Uit OOYJalIuxcss XUMUYECKUX
cnernmansHocTeit CIIO. / Ilerpo H.M. Muxanes. JI.A. Kykymkun FO.H. - Jleauarpan: Xumus, 1981.

5. IlycroBamosa JI.M. O6mas xumus: cepus «Cpemanee nmpodeccuoHaabHOEe 00pa3oBHUES) /
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JL.M. IlycroBanoBa. Hukonoposa I.E. - PoctoB Ha Jlony: ®enukc, 2005.

6. CpemnuxkoBa I'.B. OcHoBpl xumuu B pacuetax. CaMOy4yMTeNlb PpELIEHUS PaCUYETHBIX
xumudeckux 3agad. / Ceemunkosa I'.B. - CII0.: Xumusgar, 2002.

7. CemenoB MN.U. Dkcnpec-y4eOHMK 1O pemieHHi0 xumudeckux 3amad. /| CemenoB M.U. -
CII0.: Xumusnar, 2001. 8. Xomuenko M.I'. O6masg xumusg. Yueonuk / M.I'. Xomuenko. — M.: HoBas
BOHa,1997.

9.DK3aMeHaIMOHHBIE BOMPOCH U OTBeTHl Xumus 9 u 11 xmacce: YueOHoe mocobme. — M.:
ACT-ITPECC HIKOJIA, 2003.

NutepHeT-pecypchbl

1 http://www.xumuk.ru
2 http://www.himi.nsu.ru
3 www.numi.ru

4 http://www.xumuk.ru
5 http://www.himi.nsu.ru
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHWSI YUEBHOW
TACIHATITAHBI

['AIIOY CO «CyxO0J0KCKHI MHOTOIPO(QHIBHBIN TEXHUKYM», peau3yollee MOArOTOBKY IO
nporpaMMme y4eOHOM JUCHUIUIMHBL, 0OECIIEYMBAET OPTaHU3ALMIO M MPOBEICHUE TEKYIEro KOHTPOJISA
3HAHUU U TPOMEXKYTOUHYIO aTTecTaluio oOyuaromuxcs. [Topanok u cogepxanue TeKyIero KOHTPoJs U
npoMexxyrouHou arrecrauuu periaamentupyercss I[lonoxenuem TAIIOY CO  «Cyxonoxckuit
MHOTONPO(QWIBbHBIA TEXHUKYM» «O TEKyIIeM KOHTpOJIC 3HAHMH M TPOMEXKYTOYHOM aTTeCTaIl[UH
00yJaroIuXxcs.

Texyuuii KOHTPOJIb 3HAHUN, CHOPMUPOBAHHOCTH KOMITETEHIIMM MPOBOAUTCS MperoaBaTesieM
Ha JI000OM M3 BHJOB y4eOHBIX 3aHATHHA. DOPMBI TEKYIIETO KOHTPOJS BBHIOMPAIOTCS MpPEIoJiaBaTeeM
UCXO0/4 U3 ceun UKy yueOHOW AUCUUIUIMHBI U MHIUBHYaJIbHBIX 0COOCHHOCTEH 00ydaronuxcs.

DopMoii TPOMEKYTOUHON aTTECTAIMU MO0 y4eOHOW AMCLUMILTUHE SIBISETCA SK3aMEH, KOTOPHBI
MIPOBOAMTCS MOcie 00y4eHuUs Mo y4eOHOM TUCIUIINHE.

Jns  arrecrauu  oOywaromumxcs  co3garorcs  (oHabl  omeHOYHBIX  cpenactB  (DPOC),
[IO3BOJISIIOIINE OLEHUTh 3HAHUS, YMEHUS U OCBOEHHBIE KOMIETEHIIMU. DOH/IbI OLIEHOYHBIX CPEACTB AJIs
MPOMEXYTOUHOHM aTTectauuu paspabareiBatorcss U yrBepxkaatorcs [AIIOY CO «Cyxomnoxckuit
MHOTONPOGUIBHBIN TEXHUKYM) CAMOCTOSITENIBHO.

DOC BKJIIOYAIOT B cebsi memaroruveckue KOHTPOJIbHO-U3MEPUTEIIbHBIE

MaTepuabl, IpeJHa3HAYCHHbIE JIJIS ONPEIeTICHHS COOTBETCTBUS (MJIM HECOOTBETCTBUS)
MHIUBUAYAIBHBIX 00pa30BaTEeNbHBIX JOCTUKEHHI OCHOBHBIM MOKA3aTeNsIM Pe3yIbTaTOB MOJATOTOBKH
(Tabmuue! 4.2, 4.3).

HToroBas olieHKa pe3ylbTaTOB OCBOEHUS JTUCIUIUIMHBI ONPENESIeTCs B X0A€ MPOMEKYTOUHOM
aTTeCTaluu.

OneHka 3HaHUN, YMEHUIN ¥ KOMIIETEHIUI 10 pe3ybTaTaM TEKYIIEro KOHTPOJIS U
MIPOMEKYTOUHOM aTTeCTallMi IPOU3BOIUTCS B COOTBETCTBUY C YHUBEPCAIbHOM MIKaioi (Tabmauusl 4.1).

Tabmuma 4.1- YHuBepcanbHas mkaia

IIpouent KauecTBennas OLICHKA MHAMBUAYAJIbHBIX
Pe3yIbTATHBHOCTH o0pa3oBaTe/ibHbIX 10CTHKeHHIt
(MpaBUJIbHBIX OTBETOB) 0aj (oTMeTKa) BepOaNbHbIN aHAJIOT
90 + 100 5 OTJINYHO
80 + 89 4 XOPOIIIO
70 =79 3 YI0BJIETBOPUTEIBHO
Mmenee 70 2 HE YJIOBJIETBOPUTEIILHO
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Tabmmma 4.2 — OnieHKa OCBOGHHBIX YMEHUM U YCBOSCHHBIX 3HAHUH

DopMBI U METOAbI
Pe3yabTaThbl 00yuenus KOHTPOJISI U OLIeHKHU
Pa3nen (tema) yuedHoii (ocBoeHHbIE yMeHUS, OcHOBHbIE nokasareJu pe3yJbTaToB
AUCUUILTHHBI YCBOEHHbIE 3HAHMS) pe3yJbTaToOB IIOAT0TOBKH o0yueHus1
Tema 1 VYMmeTn: JleMoHCTpanus Onenka
OCHOBHBIE NIOHATHUS M 3aKOHBI| [] NPUMEHSTH OCHOBHbIE 3aKOHBI [UTsl PELLEHHA 334 B 00MACTH BJIaJICHUS OCHOBHBIMU npernoaBareneM
XUMUHI MPOGECCHOHANBHOI JIESTETbHOCTH. XUMHAYECKUMU TTOHITUSIMH U MUCHMEHHON
. 3aKOHaMH. paloTEI o
O cocraBisiTe ypaBHEHHS XHMHUYCCKHUX PEAKIMi, MPOBOIUTH .
N Pemienne  pacyeTHBIX  3aJa4  Ha | OLEHOYHOM
pacy€Thl 0 XUMUYECKUM (hopMysiaM U ypaBHEHHUSIM.
3 MaccoByl0 H  OOBEMHYIO JOJNIO | BEAOMOCTH
HaTb: .
KOMIIOHEHTa M MPOCTEUIINX 33724 10
0 ocCHOBHBIC MOHSTHUS ¥ 3aKOHBI XUMHUH. ypaBHEHHSM
Tema 2 YMmers: Pewrenne npaktuuyeckux ynpaxsHeHud | OueHka
Tlepropueckuii 3aKOH M | [ japath XapaKTEPUCTHKY XHMHYECKHM SIEMEHTAM B Ha 3aBUCHMOCTE CBOMCTB XHMITICCKHX | MperofaBatesieM
. DIIEMEHTOB OT WX T[IOJIOKEHHS B
Tlepuoauyeckas — CHCTEMA | o rpercrpun ¢ MX TIONOKEHHEM B EPHOMUECKO g pe3yJIpTaToB
XAMHYECKUX  DJIEMEHTOB HEePHOANYECKOI cucTemMe u
cucreme 3HaTh: pHol . ’ BBIOTHCHIS
JILA.  Mengeneesa  u ] ; 3aBUCHMOCTDb CBOHCTB BEIIECTB OT X | pnapryueckmx
CTpOEHHE aToMa 00IIyI0 XapaKTEpPUCTHKY XUMHUYECKHX 3JIEMEHTOB B CTpOCHHSL. paGor o
CBSI3U C HX TOJIOKEHUSIM B IepHoauyeckoil cucreme. O .
OIIEHOYHOH
GbopMBI  CyIIECTBOBAHUS aTOMOB, COBpEMEHHbIE
Tema 3 BE€JOMOCTH
NPEACTaBICHUS O CTPOCHUH aTOMa.
CrpoeHue BelecTBa . .
a TUIBI W CBOMCTBA  XMMHYECKHUX  CBsI3ed
(roBasyieHTHast, MOHHAS, METALTMYECKAast, BOJOPOIHAS)
Tema 4 3HaTh: JemoHcTpanus BJIQJICHUS OneHka
XUMHUYECKHE PEeaKIuH 0 obpaTHMBIE W HEOOpATHMble XWMHYecKHe peakimm, SHAHHAMH o npernogaBareneM
XUMHYECKOE PABHOBECUE, CMEIIEHUE XMMHUUECKOTO PABHOBECHS CUCTEMATH3AINH XUMUMECKUX | TTHCEMCHHON
T0J] BO3/ICHCTBUEM PAa3ITUUHBIX (DaKTOPOB. peaKkiuii 1 yCIIOBUSIMHU UX PaOOTHI o
. ., | IpoBeIeHMsL. 3TaJIOHY
a TEIJIOBOU s ekt XUMUYECKUX peakuui,
O6ocHoBanme  BbIOOpa  (aKTOpOB
TEPMOXUMHYECCKHE YPABHEHHSI.
CMEIAIOIINX XUMUYECKOE
a KJIacCU(UKAIHIO XUMHYECKUX peaxuuit | papHoBecHe
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3aKOHOMCPHOCTH HX IMPOBCACHUA

Tema 5 PactBopbl. VYMeTh: JemoncTtpanus BnaaeHus 3HaHUAMHU | O1leHKA
OEeKTpOIUTHIECKAs 0 TPOBOUTE PACYETHI TTO XHMHHUECKHM (BopMyIaM i 1o TEOpUHU aneKTponHTquCKOI:I MperoiaBaTeIeM
JUCCOLMALMS yPABHEHHUAM PeaKiyii 3HaTh: JUCCOLMAIMN W TIOBEJCHUIO COJIeH | pe3ylbTaToB
IIPY PaCTBOPEHUH. TECTHPOBAHUS
o JIUCCOLMALMIO JIEKTPOJIUTOB B BOAHBIX PACTBOpPax
CHJIbHBIE U CIIA0bIE AIICKTPOIUTHI.

g peakuy HOHHOTO OOMEHa.

O THIPOJIN3 COJEH.
Tema 6 YMerTsb: Bremmonnenne Onenka
OxucnurenbHo- 0 COCTABJIATH YIEKTPOHHO-HOHHbIH GaNaHe OKHCIUTebHO- | PA300pa OKHCIHTENbHO- TIpeloAaBaTeIeM
BOCCTaHOBHUTCJIbHBIC BOCCTAHOBUTEIIbHBIX MPOLIECCOB. SHATh! BOCCTAHOBHUTEJIbHBIX peaxkiun| MUCbMEHHOU
peaktuu. OCHOBBI 0 3IEKTPOHHO-UOHHBIM METOJIOM U padoThI o

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKIIIH. .

SJIEKTPOXUMHUN P COCTaBJICHUE ypaBHeHHi | 0oOpasiy

g OCHOBBI 3JICKTPOXUMUH. MEKTPOIHBIX HPOIECCOB i

BJIEKTPOJIM3E 10 aJITOPUTMY.
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Tema 7

OCHOBHBIE KJIACChI
HEOPTaHUYECKUX BEIIECTB U
HUX CBOMCTBA

VYMeTh:

a MPUMEHSTh, OCHOBHBIC 3aKOHBI JJIsl PEIICHHS 3a7a4 B
obOnactu mnpodeccuoHanbHON gAestenbHOCTH. [  HaxomuTh

MOJIEKYJISIPHYIO ()OPMYITy BEIIeCTBa

JleMoHCTpanusi BIaJeHUs] 3HAHUN 10
KJTACCU(DUKAITIH HEOPTaHUYECKIX
BELIECTB u COCTaBJICHUIO
XUMHYECKAX ypaBHEHUS

Onenka
IpernoaaBaTeieM
YCTHBIX

OTBETOB I10

3HATD: OTpakarolllUX UX CBOMCTBA. stanony OreHka
. Pemenne  pacueTHBIX 3aJad  Ha | pemnojaBaTereM
g XapaKTepHblE XMMHYECKHE CBOMCTBa HEOPraHWYECKHUX .
NPAKTMYECKUKM  BBIXOA  IPOIYKTA, | Pe3yJbTaToB
BEIIECTB Pa3IMIHBIX KJIACCOB. . N
IIPUMECEN, BBIBO MOJICKYJIIPHOH | BRINTOJIHEHUS
(hOpMyITBI BEIIIECTB U MUHEPAJIOB. IIPAKTHYECKHX
pabot o
OLICHOYHOM
BEJIOMOCTH
JlaGopaTopHbIil IPAaKTUKYM | YMETh: OKCHEepUMEHTAITBHOE Onenka
d HCII0JIb30BaTh J1a00PATOPHYIO OCYAy U 00opynoBanue | TOATBEPHKICHUC TCOpHH | TIPETIOAaBATEIEM
. IEKTPOTUTHUECKON  IHCCOLMAINH, | pe3yJIbTaTOB
g MIPUMEHSATH Ha MTPAKTHKE IMpaBUiIa Oe301MacHoi padoTHI B

XUMHYECKOH TabopaTtopun

ruapojin3a COHCﬁ, IIPUTOTOBJICHUC

BBIIIOJIHCHUA H

PacTBOPOB Pa3INYHON KOHIIEHTPALNH, | 3alIUThI
a MPOBOANTH KAYCCTBEHHBIC PCAKIIMU Ha XapaKTepPHBIX XUMHYECKHM | 1aGopaTOpHbIX
CBOMCTBaM paGot o
HEOpPraHWYECKHE BEIECTBA M HWOHBI, OTAEIBHBIE KJIACCHI| OCHOBHBIX KJIACCOB HEOPraHUYECKUX| OLIEHOYHOM
OpPraHMYECKUX COECTUHEHUN BEILECTB, BEJIOMOCTH

O COCTAaBJIAITh YPABHCHUS XUMUYCCKUX peaKHI/Iﬁ Pa3INYHBIX
THUIIOB
0 HCIIOJIb30BaTh TECOPECTUUCCKUEC 3HAHUSA JJId

3KCH€pI/IM€HTaHBHOﬁ pa6OTBI

peakuusiIM HOHHOT'O oOMeHa
I[eMOHCTpaI_II/IH BJIaACHUA

HaBbIKaMH MCIIOJB30BaHUA TIOCYIblI U

0o0Opy/JOBaHUS W MpaBWIAMU [0
TEXHUKE 0€30IIaCHOCTH

JemoHcTpanus BJIAJICHUS
TEOPETUUYECCKUM MaTepuajgoM
HeO6XO]IPIMI)IM JJIA BBIITIOJTHCHUA

nabopaTopHBIX padoT
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DK3aMeH

YMeTh

0 naBare XapakTepHUCTHKY XUMHYIECKHX DIIEMCHTOB B
COOTBETCTBHH C UX ITOJIO)KEHHEM B TIEPHOIUYECKOI CHCTEME;
0 wucmons30Barh J1aGOPATOPHYIO MOCYLY "
o0opynoBaHue;

0 HaxomuTh MOJNEKYISAPHYIO (hOPMYITy BEIIECTBA;

0 npuMmeHATH HA MpaKTHUKE MpaBuiia 6€30MacHON paboTh B
XHUMUYECKO# J1abopaTopuu;

0 npuMeHITh OCHOBHBIC 3aKOHBI XUMHH [UTS PEIICHHS 3a/1a4
B 00J1aCTH TIPOECCHOHATBHOM NEATSILHOCTH;

O nposoautsb Ka4eCTBEHHBIE DPEaKIUU Ha
HCOPraHnvYCCKUC BCUICCTBA U MOHBI, OTACIBbHBIC KJIaCChI
OpPraHUYECKUX COCTUHEHUMN;

O cocraBisiTe ypaBHEHHS PEaKIHii, IPOBOAUTH PACUETHI IO
XUMHAYECKUM QOpMyJiaM U YPaBHEHHSIM PeaKlni;

O cocraBusiTh JIEKTPOHHO — HOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX MPOIIECCOB; 3HATH:

0 ruaponus coseil, 2IeKTPOIN3 PacIUIaBOB U
pacTBOpOB (CoJeil U Imenoyei);

O AUCCOLUAIINIO DJICKTPOJIMTOB B BOAHBIX paCTBOpPAX,
CHJILHBIE U CTa0BIe OJICKTPOJIUTHI;

JleMoHCcTpanus BIIaJICHUS
TEOPETHYECKUM W  TPAKTUIECKUM
MaTepHayoM 1o auchuruinae «O0rmas
HEOpPTaHWYeCKasi XUMUS

Onenka
IpernogaBarTesns
pe3yiIbTaToOB
MIPOMEKYTOYHOU
aTTecTaluu
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peaxIuu HOHHOTO 0OOMEHa;

(hopMBI  CYIIECTBOBAHHS

0 KJ'IaCCI/I(i)I/IKaL[I/Iﬂ XHUMHUYCCKHUX peakunﬁ n
3aKOHOMEPHOCTH UX MTPOBCACHUA,

0 oGpatuMbie 1 HEOOPATUMBIE XUMHUYECKUE PEAKIIHH,
XUMHYECKOE PAaBHOBECHE, CMEIIICHIE XUMHUECKOTO
paBHOBECHS IO NEHCTBUEM Pa3IudHbIX (GakTopos; [
00IIyI0 XapaKTePUCTUKY XUMHYECKHUX 3JIEMEHTOB B
CBSI3H C UX TMOJIOKEHUEM B IIEPHOAMYCCKON CUCTEME
XUMHYeCcKHX anemMeHToB .M. Menneneena; O
OKHUCJIUTEIBHO-BOCCTAHOBUTEIILHBIC PEAKIIHH,

0 OCHOBHBIE TIOHSATHS ¥ 3aKOHBI XUMHH;

0  OCHOBBI BJIEKTPOXUMHH;

0 neproanueckuii 3aKOH M MEPUOTUUECKYIO CUCTEMY
XUMHNYCCKHUX JJIEMCHTOB
3aKOHOMEPHOCTH ~ H3MEHEHHMS  XMMHYECKMX  CBOWCTB

3JIEMEHTOB U UX COECIUHEHUH 110 IEPUOIaM U TpyIIaMm;

O TemioBoit 3pdexT XUMHUUECKUX PeaKIHi,
TEPMOXMMHUYECKHE YPABHEHUS;

0 TuObl ¥ CBOMCTBA XUMUYECKHUX CBS3EH

(koBasleHTHas, MOHHAs, MeTaJuIM4YecKas, BogopoxaHas); O
XAMHUYECKHUX  DJIEMEHTOB,
COBpPEMEHHBIE TIPEJICTABIIEHSI O CTPOCHUHU aTOMOB;

O XAPAKTCPHBIC XUMUYICCKUC CBOICTBaA HCOPTaHUYCCKUX
BCIICCTB B pa3/IMYHBIX KjlaCcCax.

Menpeneena,

Tabmuna 4. 3 - O1ieHKa 0CBOEHHBIX OOIINX KOMIIETEHIIHI

PesynbTartsl
(ocBOeHHbBIE 001IME KOMIIETEHIIUH)

OcHOBHbIE MMOKA3ATEJH OLeHKH pe3yabTartra

@®opMbl M METOIbI
KOHTPOJISI M OLIEeHKH

OK 1. IloHMMAaThH CYIIHOCTH ¥ CONMMAIBLHYIO 3HAYUMOCTH CBOCH

Oynyuieit mpodeccuu, NposIBIATL K HEH YCTOMYMBBIN HHTEpEC

JleMoHcTpanus naTEpeca Kk Oyaymiei npodeccun.
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OK 2. Opranm3oBbIBaTh COOCTBEHHYIO ACSATEIHHOCTH, BBIOHPATH
THUTIOBbIE METOABI M CIOCOOBI BBITIONHEHHS MPOGECCHOHATBHBIX
3a/1a4, OIICHUBATh UX 3P(HEKTUBHOCTH U KAYECTBO

Bri6op 1 mpuMeHEHHE METOIOB M CTIOCOO0B PEIICHUS
mpohecCHOHANBHBIX 337249 C YI€TOM TpeOOBaHUH K OXpaHe
OKpY’Karollel Cpenpl. .

OK 3. Ilpuammarp pemieHWss B CTaHOApTHBI M HECTaHIAPTHBIX
CUTYaIMsIX U HECTH 3a HIX OTBETCTBEHHOCTb.

O06ocHOBaHME BEIOOpA PEIICHUH B CTAHAAPTHBIX U
HECTaHIAPTHBIX CUTYAIIHSX.

OK 4. OcymiecTBiATh MOMCK UCHONIB30BaHKE HH(POpMaIny,

HEOOXO MO TUTST s pexTuBHOTO BBITIOJTHCHUS

MPOQECCHOHATIFHBIX 331a4, MPOPECCHOHATHEHOTO U JIMIHOCTHOTO
pasBUTHS.

Hemonctpanus ymenus 3pPpekTuBHOrO Honcka HeoOXoAuMon
WHPOpMAaIUH;

OK 5. Ucnonb3oBath nH()OPMAITMOHHO-KOMMYHHUKAIIHOHHBIE
TEXHOJIOTHH B IPO()eCCHOHATIBHOM NesITeNbHOCTH

Hcnons3oBanue Ppa3IndHbIX UCTOYHHUKOB, BKJIHOYast
SJICKTPOHHBIC.

OK 6. PaGoTaTh B KOJUIEKTHBE M KOMaH/e, 3pGEeKTUBHO 00MIAThCS C
KOJUIETaMH, PYKOBOJICTBOM.

BzanmogeiictBrue ¢ 0Oy4arOIIUMUCS, MPETOAaBATEISIMA U
MacTepaMu B Xo7e 00ydeHusl.

OK 7. bparb OTBEeTCTBEHHOCTh 3a pabOTy HWICHOB KOMAaHJBI
(MOAYMHEHHBIX), 32 PE3YNIBTAT BHIIIOJHEHUS 3aaHHUMH.

OcymiecTBlICHHE CaMOaHa W32 W KOPPEKIHU pPe3yJIbTaToB
coOCTBEHHOW PabOTHI.

OK 8. CamocTosITeThHO OMpPEneNsaTh 3aAadu Mpo(ecCHOHATHHOTO H
JIMYHOCTHOTO DPA3BUTHs, 3aHUMATHCS CaMOOOpPa30BAHUEM, OCO3HAHHO
IUTaHUPOBATH MOBBIIICHUE KBATHM(PHUKALIUH.

Opranuzanusi CaMOCTOSTENBHBIX 3aHATHH MPU H3YYSHHUU
muctumuHbel.  OmpeneneHue 1Lened © - 3afad  Juid
JIOCTHKECHHS Pe3ysIbTara.

OK 9. OpueHTHpPOBATECSA B YCIOBHUAX YacTOW CMEHBI TEXHOJIOTHH B
MpoeCCHOHANTBEHON TEATEILHOCTH

AHaju3 MHHOBAIIMI B 001aCTH Pa3pabOTKKU TEXHOJIOTUIECKUX
MPOIIECCOB MPO(ECCHOHATBLHOMN I TETHHOCTH.

HaTepnperanus
pe3yiIbTaToOB
HaOIIOISHU 3a
JESTETBHOCTHIO
o0yJaromerocs B
MPOIIECCEe OCBOCHHUS
obpa3zoBarenbHON
IIPOTrPaMMBI
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