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AnantupoBaHHas pabodas mporpamMma y4eOHOW IUCHMIUIMHBI pa3paboTaHa B COOTBETCTBUU C
IPUMEpPHOM MporpaMMoN TUCLUIUIMHBI XUMHUSA U1 TPO(ecCHOHATBHBIX 00pa3oBaTeNbHBIX
opranuszanuii, pexkomennoBanHol PI'AY «DUPO» (IIporokon Ne 3 ot 21 wmrons 2015 r.), ¢
MeToauueckuMl ~ peKOMEHJAIMsIMH 10  pa3paloTKe UM peaju3alud  aJalTHPOBAHHBIX
00pa30oBaTeNbHBIX MPOrPaMM  CPEIHEro NPOPECCHOHATBHOTO O0pa30BaHMs, YTBEP>KICHHBIX
Muno6puayku Poccum ot 20.04. 2015 1. Ne 06-830 BH. Ilucemo MunoOGpnaykm Poccuum ot
22.04.2015 1. Neo 06-443, c DepepaqbHBIM CTaHIAPTOM CpEAHEro o00Iero ooOpa3oBaHUA,
yrBepkaeHHoro Ilpukazom Muno6pHayku Poccum ot 17 mas 2012 r. N 413 (c u3MEHEHUSIMH U
JIOTIOTHEHUSAAMU) M Ha OCHOBe @DenepajbHOro TOCYIapCTBEHHOTO OOpa3oBaTEIbHOIO CTaHIApTa
cpenHero mpodeccuoHanbHOro oOpasoBanus, yrBepxkaeHHoro [Ipukazom MunoOpHayku Poccuu ot
02 aBrycra 2013 r. Ne 769 no cnenuaibHOCTH

| 29.01.24 | | OnepaTop 3J1eKTPOHHOT0 HA00PAa M BEPCTKH
PaspaboTunkn:
damuninsi, MMs, 0TYECTBO YueHas creneHb (3BaHue) JI0I3KHOCTh
[KBaJM(pUKALUOHHAS KaTeropus|
1 | bensesa Tarpsina BacuibeBHa BBICIIAS [IpemogaBarens
€CTECTBO3HAHUS
2
3
4,
Paccmorpeno Ha 3aceganun MO (IIIK): MK no ¢pusznueckoii kyabType
damuans, iMs, 0TUYECTBO Jara 3acenanusa MO Ne npoTokoJia IMognucey
npencenareas MO (IIHK) (IIK)
1 | Bensea Tathsina BacuibeBHa 19.03.2018 No 7
2
3
YTBepxkaeHo:
Damusnsi, UMsi, 0TYECTBO JoaxHocTh Iloamuceh
1 | Ky3menkuna I".H. 3aMecTuTeNnb TUPEKTOpa 1o N
yueOHOI padoTe T3
2
| [21.03.2018 ||
[maTa]
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1. oBIIAS XAPAKTEPHCTHKAUAI[AHTHPOBAHHOFI ITPOI'PAMMBI
YYEBHOU JUCIIUITJIMHBI

O/1b. 9 Xumus

1.1. O0JsiacTh NpUMEHEHHS AJANTHBHOW paldoueil mMporpaMMbl y4eOHOM
AUCHUNIMHBI

AnantupoBaHHass pabouas mporpamMma Yy4yeOHOW JUCHUIUIMHBI JUIS JIMI[ C
WHBAJIMJIHOCTBIO M JIUI] C OTPAaHMYCHHBIMH BO3MOKHOCTSIMU 3/IOPOBBS C HAPYIICHUSIMU

ciyxa SBIISICTCA YaCThIO a/IalI THPOBAHHOM HPOTPaMMBI HOJTOTOBKU

KBaJM(UIIMPOBAHHBIX pabounx, ciayxamux B cootBercTBuu ¢ ®I'OC CI1O

o nmpodeccuu 29.01.24 Orniepatop 3JEKTPOHHOTO HA0Opa U BEPCTKU

YKPYIIHEHHOU TpyIIIbl Ipodeccuii 29.00.00 TexHonorun JErKoi
IPOMBIIIJICHHOCTH

1.2 MecTo y4e0HOM JMCHUILIMHBI B CTPYKTYpe aJanTHPOBAHHON NIPOrpPaMMbl
MOATOTOBKHM KBATH(HUIMPOBAHHBIX PA00YMX M CIYKAILIMX IO NMpodeccuu
JanHast yueOHasi AUCHUIIIIMHA BXOUT:

B 00s13aTeNnbHY0 YacTh UKI0B ITITKPC O0611e006pa30BaTEIbHBIN ITUKII

B BapuaTUBHYIO 4acTh HUKIOB [ITIKPC

Huctunmuaa OB 9. « Xumust» cBg3aHa ¢ U3Y4YEHUEM CMEXHOU TUCITUTIIIUHBI
OJ1b 10. BUOJIOI'MA.

1.3. Leabp u mjIaHupyemble Ppe3yJbTAaThbl OCBOCHHMSI aJANTHPOBAHHOU
AUCUMILUIUHBI:

IIpuHUUNBI KOPPEKIMOHHO-PA3BUBAIOLIET0 00yUeHHUS:

- IPUHLMI NE€Jaroru4ecKoro ONTUMU3MA;

- MPUHITUTT KOPPEKIIMOHHO-KOMIIEHCUPYIOIIEH HaPaBJICHHOCTH 00pa30BaHMUsI;

- IPUHITUI COIMAIbHO-aJaN TUPYIOLIEH HAPABICHHOCTH;

- IPUHIIUI Pa3BUTHUSI MBIIUIEHUS, A3bIKa 1 KOMMYHUKALINY;

- IPUHIIUATI HEOOXOAMMOCTHU CIIEIUATIBHOTO TIEarOri4ecKoro pyKoBOICTBA;

- IPUHIIUII TIEpEHOCa 3HAHUW, YMEHUI, HABBIKOB M OTHOIICHUH, CPOPMUPOBAHHBIX
B YCIOBUSX Yy4eOHOW CHUTyallud, B JCSITEIbHOCTh B KU3HEHHOW CHUTYallMH, YTO
00€eCTeunT TOTOBHOCTh OOYYAIOIIETOCS K CAMOCTOATEILHON OPUEHTUPOBKE U aKTHBHOM
JESATENBHOCTH B PEAJIBHOM MUPE, B IEMCTBUTEIIbHON )KU3HH;

-IIPUHITMIT  HANPABJICHHOCTH Ha (GOPMUPOBAHUE JCATEIBHOCTH  (IIPUHIIUI
JEeATEeIIbHOCTHOTO T0JIX0/4);

- mpuHIUN AU PEpEHITMPOBAHHOTO U UHIUBUIYAIBHOTO TTOAXO0/IA.

eau aganTUPOBAHHOM M CIUIIUHbI:
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- popMupoBaHue y 00yJarOMMUXCs YMEHUS OIEHUBATh 3HAYMMOCTh XUMHUECKOTO
3HAHUS JJI KaXI0T0 YEeJIOBEKa;

- ¢dopMHpoBaHUE y 00YYAIOIIUXCS 1IEIOCTHOTO MPEACTaBICHUS O MUPE U POIU
XUMUU B CO3JaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA; YMEHUS
OOBACHATH OOBEKTHI W TMPOILIECCHl OKPYKAIOIIEH JIeWCTBUTEILHOCTU: TPUPOIHOM,
COIMAJIbHOM, KYJIbTYPHOU, TEXHUUECKOU CPEJibl, — UCIIOJb3Ysl JIJIsl 3TOr0 XUMHUYECKHE
3HAHUS;

- pa3BUTHE y OOYYArONIMXCS YMEHUHN paznnyaTh (PaKThl U OLICHKH, CPAaBHUBATH
OIICHOYHBIC BBIBOJIBI, BUACTh MX CBS3b C KPUTEPUSMH OIICHOK W CBSI3b KPHUTEPHEB C
OTIpEICTICHHOW CHCTEMOM MEHHOCTEH, (hOpMyIHpOBaTh U 0OOCHOBBIBATH COOCTBECHHYIO
NO3ULHIO;

- mpuobpereHrne OOYYArONIUMUCS OMbITa Pa3HOOOPA3HON MESITEIBHOCTH,
TO3HAHUS ¥ CAMOTIO3HAHUS, KITIOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCATLHOE 3HAUCHHE
JUISL  Pa3IMYHBIX BHJOB JEATEIHLHOCTH (HABBIKOB pEIICHUS TPOOJIEM, MPUHSTHS
pelieHuil, movcka, aHaausza u 00padoTKu UHMOPMAIUU, KOMMYHUKATHBHBIX HABBIKOB,
HABBIKOB HM3MEPEHUH, COTPYIHUYECTBA, OE30MACHOTO OOpallleHHUs C BEIIeCTBAMHU B
MTOBCETHEBHOM JKU3HU).

OcBocHue COACPIKaHUA a,Z[aHTHpOBaHHOﬁ y‘{€6H0ﬁ AU CTHUITIIMHBI obecrneynBaeT
JOCTHKCHUC O6y‘IaI-OIHI/IMCSI Cacayromux pe3yjabTaTOB:
JIMYHOCTHBIX

1. YyBCTBO TOPJOCTHM U YBAXEHUs K HUCTOPUM M JOCTVIKEHHUSIM OTEHYECTBEHHOU
XUMUYECKON HAyKH; XUMUYECKH TPAMOTHOE IMOBEJAEHUE B MPOPECCUOHAIBHON
NEATEABHOCTH W B OBITY NpH OOpallEHWH C XHMHYECKUMHU BELIECTBAMU,
MaTepUaIaMU U IIPOLECCAMU;

2. TOTOBHOCTh K TMPOJOHKEHUIO 00pa30BaHHUS W TOBBINICHUS KBadu(pUKAIUU B
n30paHHOM PodecCUOHATBFHOMN AESTENHHOCTU U OOBEKTUBHOE OCO3HAHUE POJTU
XUMUYECKUX KOMIETEHIIUN B 9TOM;

3. YMEHHUE WCIOJIb30BATh JOCTHKEHUSI COBPEMEHHOM XMMUYECKOW HAyKu U
XUMUYECKUX TEXHOJIOTUM JJIS TIOBBIIICHUS COOCTBEHHOTO MHTEIUICKTYaJIbHOTO
pa3BUTHUA B BEIOpAaHHOM MPO(ECCUOHATBHOM €SI TEIbHOCTH;

4, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS K CaMOPa3BUTHIO U JIMYHOCTHOMY
CaMOOTIPEICICHHUIO;
S. MOTHBALMS K O0YUEHHUIO U LIeJICHAIIPABICHHOM MO3HABATEIbHON JESATEIbHOCTH.
MeTanpeaMeTHbIX:
1. WCII0JIb30BaHUE PA3JIMUYHBIX BUJIOB MMO3HABATEIBHOM JESITEILHOCTH U OCHOBHBIX

MHTEJUICKTYaJIbHBIX Onepariiii (MOCTaHOBKH 3aa4d, (GOPMYTUPOBAHUS TUIIOTES,
aHalM3a W CUHTE3a, CPaBHEHWs, OOOOIEHWs, CHUCTEMAaTHU3alliH, BBISBICHUS
MPUYMHHO-CJICJCTBEHHBIX  CBSI3€M, TIOHWCKa aHajoroB, (HOpMyIUpOBaHUS
BBIBOJIOB) JIJIsl pEILICHMS TTOCTaBJICHHOM 3a/1a4H;

2. UCIIOJIb30BAHUE  PA3IMYHBIX HWCTOYHWUKOB IS  TOJYYCHUS XUMHUYCCKOH
uH(pOpPMAITUH, YMEHUE OIICHUTH €€ JIOCTOBEPHOCTDH IS TOCTHXKCHHS XOPOIIHMX
pe3yJbTAaTOB B MpodeccuoHalbHOM cdepe;
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3. OPUMEHEHUE OCHOBHBIX METOJOB MO3HaHUS (HAOMIOACHMS, HAYYHOTO
AKCIIEPUMEHTA) ISl U3YyYEHHUS PA3JIMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U
IPOLIECCOB, C KOTOPHIMA BO3HHMKAET HEOOXOJUMOCTh CTaJKUBAThCS B
npodeccuoHaabHO cdepe;

4, CaMOCTOSTENIbHOCTh B IUIAHUPOBAHMM U OCYIIECTBICHUU  y4eOHOU
JESTENIbHOCT W OpTraHu3allid y4yeOHOro COTPYJHUYECTBA C MeJaroraMu u
CBEPCTHUKAMH;

S. CIIOCOOHOCTH K TOCTPOEHUIO MHIUBUIyaIbHON 00pa30BaTENbHON TPAEKTOPUH,
BJIaJICHUE HaBbIKAMH y4€OHO-UCCIIEI0BATEIbCKON, IPOEKTHON U COLIMAIBHOM
JESITEIbHOCTH;

NpeIMeTHbIX:

1. c(hOpMHPOBAHHOCTH MPEJICTABIICHUN O MECTE XUMHUU B COBPEMEHHOMN HAYyYHOM
KapTHUHE MUPA;

2. BJIAJCHUE OCHOBOMNOJATAIOUIMMU XUMHUYECKHMMH TOHSATUSAMH, TEOPHUSIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMH;

3. BJIQJICHUE OCHOBHBIMM METOJAaMU HAy4YHOI'O TMO3HAHUS, HCHOJb3YyEMBIMU B
XUMUU: HAOJIIOIEHUEM, OITMCAHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM;

4. yMeHue 00pabaThiBaTh, OOBSCHATH PE3yJIbTaThl MPOBEICHHBIX OMBITOB U JI€NIaTh
BBIBO/IbI;

5. TOTOBHOCTh M CHOCOOHOCTh TNPUMEHSATh METOJABl IO3HAHUS IMPU PELICHUU
MPAKTUYECKUX 3a]1a4;

6. c()OPMUPOBAHHOCTh YMEHHUS JaBaTh KOJMUYECTBEHHBIE OLIEHKH U MPOU3BOAUTH
pacyeTbl 10 XUMHUYECKUM (pOPMYJIaM U YPaBHEHUSM;

7. BJIaJICHUE MPABWIIAMH TEXHUKH 0€30MMaCHOCTH P MCIOIb30BAHUH XUMUYECKHUX
BEILECTB;

8. c(hOpMUPOBAHHOCTh COOCTBEHHON TMO3UIIMU MO OTHOIIEHUIO K XUMHUYECKOUH
uH(OpMaIUH, OJTy4aeMOr U3 Pa3HbIX HICTOYHUKOB;

Q. MOHUMAaHUE POJIM XUMHH B (OPMHPOBAHUU KPYro3zopa U (PyHKIIMOHAIBHOMN
IPAMOTHOCTH Y€JIOBEKA JJIs PELICHHS IPAKTUYECKUX 3a]a4;

10. | yBepeHHOE MOJB30BAHHE XUMUUYECKOW TEPMUHOJIOTUEH U CUMBOJUKOM.

1.4. PexomeHayeMoe KOJHMYECTBO 4YaCOB HA OCBOCHHE AJaNTHPOBAHHOH
NPOrpaMMsbl Y4eOHOH JUCUMIIUHBI:
MaKCUMaJIbHON y4eOHOM Harpy3ku 00ydaromerocs 114 | yacoB, B TOM YHCIJIE:
00s13aTeIHbHOM ayAUTOPHON yueOHOM Harpy3ku oOy4daromierocss | 114 4acoB,
CaMOCTOSITeIbHOM paboThl 00yyaromerocs | - 4acoB.




2. CTPYKTYPA U COJAEPXKAHUE AJIATITUPOBAHHOM YYEEHOM

JANCHUIIJINHBI
2.1. O0bem aanITUPOBAHHON Y4eOHOM IUCHMIIMHBI M BHABI Y4€0HOI padoThI
Bup yueOHoI padoThI Oo6bem
4acoB

MakcumanbHas yaeOHasi Harpy3ka (BCero) 114
O0s13aTenbHBIE ayIUTOPHBIE YUeOHbIE 3aHATUS (BCETO) 114
B TOM YHCJIC:

J1a00paTOPHBIE 3aHATHUS (€CIIU MIPEAYCMOTPEHO)

IPAKTHYECKUE 3aHSATHS (€CIIM MPETYCMOTPEHO) 50

KOHTPOJIbHBIE paOOTHI (€CJIM MPETYCMOTPEHO) 8

NuauBuayalbHbIN IPOEKT (€CIU MPEeTyCMOTPEHO)

cemecTp

HroroBas arrectauus B popme nuddepeHIUPOBAHHBIH 3a4ET — 2




2.2. TemaTu4eCcKHuil IUVIAH U COJEPKAHNE ATANTHPOBAHHOH Y4eOHOH TUCHUIIIMHBI

0/1b.9 Xumus
HaumMeHoBaHue pa3/iejioB H TeM. Conep:xanue yuedOHOro MaTepuasa u popMbl OpraHU3alMu eI TeJbHOCTH OoBbem YpoBeHb
Pe3yabTarsl 00yyeHus 0o0y4Jammxcs 4yacoB 0CBOEHMS
(NeNe JIP, MIIP, I1P)
1 2 3 4
Pazneu 1. Heoprannyeckasi Xumusi 2/2
Tema 1 OcHOBHBIE NOHATHSA M 3AaKOHbI XUMHH 2 1
Cojnepkanue y4eOHOro Marepuana
1 | OcHoBHble noHATHA XUMUM. BemmectBo. ATom. Monekyna. XUMUYECKUN 3JI€MEHT.
Asnotponust
2 | IIpoctie u cnoxkHble BemecTBa. KadeCcTBEHHBI W KOJUYECTBEHHBIH COCTaB
BEIIIECTB.
3 | Xumuueckue 3HakM U Gopmysbl. OTHOCUTEIbHBIC aTOMHAs M MOJIEKYJSpHas 2
Mmacchl. KosmmuecTBo BenecTna.
4 | OCHOBHbBIE 3aKOHbl XMMMH. 3aKOH COXPAHEHUS Macchl BELIECTB. 3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJISPHON CTPYKTYpPbl. 3aKOH U CIEJICTBUS UX
HETO.
JlaGopaTopHbie pabOThI -
[TpakTuyeckue 3ansTHss | PacueTHple 3agauM  Ha HAXOXJICHHE OTHOCHUTEIIbHOM 2 2
MOJIEKYJIIPHOM MAaCChl, ONpPEAECIECHUE MACCOBOM O
XMMUYECKHX JIEMEHTOB B CII0)KHOM BEIIECTBE.
KoHTponbHbIe paboThI -
Tema 2 IMepnonnuecknii 3axon u Ilepuoanyeckas cucrema xumMudeckux djiemenros /.M. 0/4 2
MeHejieeBa M CTPOEHHE ATOMA
Cojnepkanne y4eOHOro Marepuana
JlaGopaTopHble paboThI
IIpakTHueckue 3aHATHS ITepnonnueckuii 3akon .M. MenneneeBa. Otkpeitue /.M. 3

Menneneebim [lepronnueckoro 3akoHa. Ilepuonuueckuit
3akoH B (opmynupoke .M. MenneneeBa. CtpoeHue
atomMa OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000J0YeK
aTOMOB DJIEMEHTOB OOJIIIMX MNEPUOAOB (MEPEXOTHBIX
anemeHTOB). [lonsitue 00 opOurTansx. S-, p- u d-OpOuranu.
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OJEeKTpOHHbIE  KOHQUTYpAllMM  aTOMOB  XMMHUYECKHX
as1eMeHTOB CTpoeHHE 3JIEKTPOHHBIX 000J04eK AaTOMOB

KoHTponbHbIE paboThI «CTpoeHue aToMa B 3aBUCUMOCTH OT €T0 MOJI0KEHUS B

[ICXD»

Tema 3

CTpoeHue BelecTna

4/7

Copepxanue yueOHOro Marepuasa

1

HNonnas xumuyeckast cBsizb. Katnonsl, nx oOpa3oBaHuE W3 aTOMOB B Pe3yjbTaTe
mpouecca OKHcleHusl. AHMOHBI, uX oOpa3oBanue Kiaccuduxanuss MOHOB: MO
COCTaBy, 3HAaKy 3apsija, HaJIU4Mio  rujgpaTHo  obomouku.  MouHbIE
Kpuctajuinueckue  pemerkud. CBoiicTBa  BEIIECTB € HOHHBIM  THUIIOM
KPUCTAJUIMYECKOU PEUIETKH

KoBaneHTHass XuMMHYECKas CBs3b. OJIEKTPOOTPHULIATEIbHOCTh. KoBajeHTHbIE
IIOJISIPHASI ¥ HENOJISIpHAsL CBA3U. KpaTHOCTh KOBaJIEHTHOU CBSA3U. MOJIEKYJIsIpHBIE U
aTOMHBIE KpUCTaJuIM4ecKue pemeTkd. CBONCTBA BELIECTB C MOJIEKYJSPHBIMU U
ATOMHBIMM KPUCTAJUIMYECKUMH PEIIECTKAMM.

Merannuueckast — CcBA3b. Merajuinyeckass — KpUCTaJLIM4ecKas  peleTka u
MeTaJuInyecKas XuMudeckas cBsi3b. Ou3nueckue cBOicTBa METaIIOB.

ArperaTHble COCTOSIHHS BEIIECTB U BOJOpOJHAs CBs3b. TBepAoe, KUIKOE U
ra3oo0pasHoe cocTosiHus BeliecTB. Ilepexosa BemiecTBa M3 OJHOIO arperaTHOro
cocTosiHUS B Apyroe. BogopoiHas cBsi3b.

Crtpoenue BemecTB U cMmecH. lloHatne o cmecu BemecTB. [ 'OMOTeHHbIE H
rereporeHHbie cMecu. CocTaB cMeceil: 00beMHass U MaccoBasi 107U KOMIIOHEHTOB
cMecH, MaccoBasi Ao npumeceit.Jlucnepcusie cuctemsl. [loHATHE 0 qUCTIEpCHOM
cucreme. JlucnmepcHas (¢a3za wu gucnepcuoHHas cpena. Kmaccudukanms
JUCTepcHBIX cucTeM. [ToHsITHE 0 KOJIJIOUTHBIX CHCTEMAaX.

JlaGopaTopHbie pabOThI [IpuroroBnenue cycreH3un kapOoHaTa KajbIlus B BOJIC.

[Tosryuenue sMynbcuu MOTOpHOro macia. O3HaKOMIIEHUE
CO CBOWCTBaMU JUCHEPCHBIX CUCTEM

HpaKTI/ILIeCKI/Ie 3aHATUA - COBCpH_ICHCTBOBaHI/IC XHUMHYECKOMN T'paMOTHOCTU ITYTEM

HalnmucCaHus CXEM U OITPCACIICHHA THIIOB XUMHYECKOU CBSI3HU

KOHTpOHBHBIC pa60TBI «THUIBI XUMHYECKOM CBSI3H

Tema 4

Bopna. PacTBopbl. DJ1eKTPOJIMTHYECKAS TUCCOIHAIUSA

3/4

Copepxanne yaeOHOro MaTepuana

1

‘ Bopa. PactBopsl. PactBopenue. Bona kak pactBopureib. PacTBOpUMOCTB BELIECTB.
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HaCbIH_[eHHI:IG, HCHACBIIIICHHBIC, NEPCChINICHHBIC  PACTBOPBLI. 3aBUCHMOCTh
pPaCTBOPUMOCTHU I'a30B, }I(H,Z[KOCTeﬁ 1 TBEPABIX BCHICCTB OT PA3JIMYHBIX (baKTOpOB

MaccoBas mois PACTBOPCHHOI'O BCIICCTBA

Bopna.PacTBopbl. DnekTpoauTudeckas JYICCOLIMAIIHS. DIIEKTPOJIUTHI U
HEAJIEKTPOJIUTHI. DNEKTPOIUTUYECKAs JIUCCOLMAIINSL. MexaHu3Mbl
AJICKTPOJIMTUYECKONW JIUCCOLMALIMKA  JJIS  BEHIECTB C PA3IUYHBIMH  THUIIAMU
XUMUYECKON CBsi3U. CTeneHb 3JIEKTPOIUTHYECKON auccormanuu. CuibHbIE U
cnabpie  AeKTpoiauThl. OCHOBHBIC TIIOJOKEHUS TEOPHH JJICKTPOJUTHUYECKON
JIFCCOIIMAIHH,

4

KI/ICJ'IOTBI, OCHOBAHMS U COJIM KaK 3JICKTPOJIUTHI.

JlaGopatopHbie pabOTHI -IIpuroToBiienne pacTBOpa 3aJaHHON KOHIICHTPALIMH.

- KectkocTh BOJBI CIIOCOOEBI €é YCTpAaHCHUSI.

IIpakTHyeCcKue 3aHATUS

KoHTponbHbIe paboThI

Tema 5

Kiaaccndukanusi Heopranmyeckux coelMHEeHHI M X CBOMCTBA

11/11

Cojnepkanne y4eOHOro Marepuana

1

Oxkcunel u ux cBoiictBa. CoseoOpasyronme U HecoJeoOpa3yrolnue OKCHUIbL.
OcHoBHBIE, aM(pOTEPHBIE M KUCIOTHBIE OKCHIBI. 3aBUCUMOCTh XapaKTepa OKCHAA
OT CTENCHU OKHCICHHUS OOpa3yIolIero ero meramia. XHUMHYECKHE CBOWCTBA
okcuoB. [lomydenne okcumos.(2 yac)

Kucnorsl m ux cpoiictBa. KHCIOTBI Kak 3JIEKTPOJNUTHI, UX KiacCU(UKAIUSA T10
PAa3IMYHbIM  IIPHU3HAKaM. XUMHYEeCKHE CBOWCTBA KHMCIIOT B CBETE TCOpHUHn
AIEKTPOJIUTUYECKON JUCCOLUAIUY. OcobenHoctu B3aUMOJICUCTBUSA
KOHIEHTPUPOBAHHOMN CEpHOM U a30THOM KHUCIIOT ¢ MeTaiaMu. OCHOBHBIE CIOCOOBI
NOJy4YeHUs: KUciIoT. IIpuMeHeHne KHUCIOT B NPOMBIIUIEHHOCTH U MenuiuHe (6
4acoB)

OcHoBaHMs U uX cBoicTBa. OCHOBaHMS KaK 3JIEKTPOJIUTHI, UX KJIacCHU(UKALUS O
pa3IMYHBIM TpU3HAaKaM. XUMHUYECKHE CBOWCTBA OCHOBAaHMM B CBETE TEOPHUH
JJIEKTPOJIUTUYECKON  aucconuanuu. PasnokeHne HepacTBOPUMBIX B BOJE
ocHoBanuil. Ilonydyenue ocHoBanuii (2 yaca)

Comu u wux cBoiictBa. Conu kak saekTponutbl. ConaM cpeiHHe, KHUCIble U
OCHOBHBIE. XHMMHYECKH CBOMCTBAa COJIEM B CBETE€ TEOPHH IIICKTPOTUTHUECCKOMN
mqucconuanuu. [lonydenne coned.I uaponus coneil. (1 yac)

11

JlaGopaTopHsie paboThl | - [Mapou3 coneil pasiHIHOro THIIA.
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IIpakTrueckue 3aHATHS -Pemenune ypaBHenuil , 3agau 1o reme «OKCUABD.

—Pemenune  ypaBHeHHi o  TeMe «OcHoBaHUA.
['eneTnueckasi CBSI3b MEXK/y BEIIECTBAMU PAa3HBIX KJIACCOB
-XUMHMYECKHE CBOMCTBA OKCHIOB, KHCJIOT, OCHOBaHHI,
CoJIel. (COBEpIICHCTBOBAHME XUMHUYECKOM TIPaMOTHOCTHU
MyTEM pEIICHU 3a1a4, HAllUCAaHWUs YPaBHEHUH XUMHUYECKHUX
peakiMii BEIIECTB pa3HBIX KJIACCOB).

KonTponbHble paboThl

«XHUMHAYECKHUE CBOMCTBA BEIIECTB)

Hroro 3a 1 cemecTp: 48 u

20/28

Tema 6

XuMHYEeCKHe peaKkunu

6/6

Cojnepkanne y4eOHOro Marepuana

1

Knaccudukamuss xuMudeckux peakiuid. Peakium coenuHEHUs, pas3ioXKeHUs,
3amerienusi, oomena. Karamutmueckune peaknuu. OOpaTuMble W HEOOpaTHMBbIE
peakuuu. ['OMOreHHble U TETepOreHHbIE peakUuu. OK30TePMHUYECKHE U
IHJIOTEPMHYECKHE  peakiuu. TemmoBoil  3PQPEeKT XUMHUECKHUX  PEaKIHH.
TepMmoxummuuecKue ypaBHEHHS.

OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKIuu. Crenenn okucieHusa. OKHCIUTENb U
BOCCTaHOBJICHHE. BoccTaHOBHTEIR M OKHCICHHE. MeTon SJICKTPOHHOI'O Oananca
JJIA COCTABJICHMA ypaBHCHI/Iﬁ OKHUCINTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

CkopocTh XuMuyeckux peakuuid. [IoHSTHE O CKOPOCTH XUMHYECKHX pEaKIui.
3aBUCUMOCTh CKOPOCTH XUMHUECKUX PEAKLUH OT pa3INuHBIX (PaKTOPOB: MPUPO/IbI
pearupyromux BEIIECTB, WX KOHIEHTPALMH, TEMIIEpaTypbl, IOBEPXHOCTH
COIPUKOCHOBEHUS U UCIOJIb30BAHUS KATAJIU3aTOPOB.

4

OO6paTtuMocTh XMMHUECKHUX peakiuil. OOpaTuMble 1 HEOOPATUMBbIE pEaKIUu.
XUMHUECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIEeHUs

JlaGopaTopHbie pabOThI «Tunel XUMUYECKUX peakuuiiy. Peakuus 3amemenuss Mmeau

JKEJIE30M B paCTBOPE MEIHOIO Kynopoca. Peakuuu, uaymue
¢ o0pa3oBaHHMEM OCaJKa, Ta3a WU BOJbL. 3aBUCHUMOCTh
CKOPOCTH B3aUMOJAECHCTBUSI COISTHONW KHCIIOTBI C METaJIJIaMHU
OT MX MPHUPOJBI. 3aBUCUMOCTh CKOPOCTH B3aUMOJIECHCTBUS
IIMHKA C COJHOM KHCIOTOM OT €€ KOHLEHTPALHUH.
3aBUCHMOCTh CKOpOCTH B3aumojeicTBust okcuma meau(ll)
C CEPHOU KUCJIOTOM OT TEMIIEPaTypPHI.

HpaKTI/ILIeCKI/Ie 3aHATU «THUnpl XUMHYECKUX peaKuHﬁ».
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Pa3Butre yMeHHUSA: OINpENeNeHHs] TUMOB XUMHUYECKUX
peakuuii(OBP) vepe3 HanmucaHue XMMHYECKUX YpaBHEHUU
1 (GOpMyIT BEIIECTB;

- ompeneieHHs  Kjacca, CKOpPOCTH,  OOpaTUMOCTH
XUMHYECKUX PEAKIINI

KoHTtposbHble paboThl «THIBI XUMUYECKUX PEAKLIUIN». 1
Tema 7 MeTaJulbl M HeMETaJLIbI 4/2
Coneprxanue yueOHOro MaTepuasia
1 | Meramael. OcoOEHHOCTH CTPOEHUSI aTOMOB M KpucTauioB. Pu3nueckue cBOMCTBa
MeTauioB. Knaccupukanuss MeTamuioB MO pa3IMYHBIM IpU3HAKaM. XHUMHYECKUE
CBOMCTBA METAJJIOB. DIIEKTPOXUMUYECKUH PsiJl HAPSYKEHUI METAJLIOB.
2 | Obmme cmnocoObl  moimydyeHus — MetaiioB. IloHATme 0  MeTaJUTyprum. 4
[Mupomeranmyprusi, THAPOMETAIITYPIrUsl U AieKTpoMeTautyprusi. CiuiaBbl 4epHbIe
U IIBETHBIE.
3 | Hemeramnel. OcoOeHHOCTH CTpOEHUsT aTOMOB. Hemerasibl — MpocThie BELIECTBA.
3aBUCUMOCTb CBOMCTB raJIOT€HOB OT UX nosoxeHus B [lepuonnyeckoii cucteme.
4 | OkucaUTENbHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAIJIOB B 3aBUCUMOCTH OT
UX TOJIOKEHUS B PSIAY MIEKTPOOTPULIATEIIBHOCTH.
JIaGopatopHble paboThI «[lomyuenue, coOupaHue U pacro3HaBaHUE Ta30B. 2
Pemnienne skciepuMEHTAIBHBIX 33729
[IpakTHueckue 3aHsATHS -
KoHTposibHbIe paboThI -
Pasznea 2 Oprannyeckasi XumMus 26/22
Tema 1 OcHOBHbBIC IIOHATHSI OPrAHUYECKO XUMHH U TEOPUSI CTPOCHHUSI OPTaHNYeCKHX 6/4
CcOeIMHEeH U
Copep:xanue yueOHOro MaTepuana
1 | [Ipeamer opranuueckoit xumuu. [IpuposiHbIE, UCKYCCTBEHHbIE U CHHTETHYECKHE
OpraHUYECKHE BELIECTBA. CpaBHeHue OpPraHUYECKUX BELIECTB c
HEOPTaHNYECKUMH. 6
BanentHocTh. XMMHMUYECKOE CTPOEHHE KaK IOPSAOK COEIUMHEHUS aTOMOB B
MOJIEKYJIBI 10 BAJICHTHOCTH.
2 | Teopus ctpoenus opranudeckux coenuHenuit A.M. bytieposa. OcHOBHBIE

IMOJIOKCHHUS TCOPUN XUMHUYCCKOI'0 CTPOCHUA. I/I3OMepI/I5[ " U30MCEPHEI. XuMudecKkue
(bOpMy.TIBI 1 MOJCJIN MOJICKYJI B OpFaHI/I‘{CCKOI‘/’I XUMHNHU
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Knaccudukanus oprannyeckux BemiecTB. Kiaccudukaiusi BemecTB IO
CTPOEHUIO YIJIEPOJIHOTO CKelleTa M HAIMYMIO (PYHKIMOHAJIBHBIX Tpyni. I"'omonoru
u romonorus. Hayana nomenxiatypst IUPAC

Knaccudukanmss peakuuii B OpraHMYECKOM XMMHHU. Peaknuu mnpucoeanHeHUs
(ruapupoBaHMsl, TaJOr€HMPOBAHMS, TUIPOrAJIOTEHUPOBAHUS , THApATALMH).
Peaknun OTILEIICHUS (merunpupoBaHus, JErUIpOrajJOr€HUPOBAHNUS,
neruaparanun). Peakiuu 3amenienusi. Peakuuu nzomepusauuu

JlabopaTopHbIie paboThI

[IpakTuueckue 3aHATHS «OCHOBHBIE ITOHATHS OPraHUYECKOW XUMHUI» 3
CoBepI1IeHCTBOBAHNE XUMHUECKOW I'PaMOTHOCTH Yepe3
YMEHUSL:
- Ha3BaHUs BEILECTBA IO ero Gpopmylie;
- OIIPEJIEJICHUs KJlacca BEIIECTBA YEPE3 €ro CTPOEHUE U
(GYHKIHOHATIBHYIO TPYIILY;
- HaIllMCaHUs U OIpe/IeJIeHHsI U30MEPOB U FTOMOJIOTOB;
- ONpe/ieIeHNs] U Ha3BaHUs TUIIOB peakuil B
OPraHNu4eCKOr XMMHH.
KoHTtposbHble paboThl «M30Mephl U TOMOJIOTH» 1
Tema 2 Y1/1€BOA0POABI M HX NPUPOAHBIC HCTOYHUKH 10/4
Coneprxkanne yueOHOro MaTepuasa
1 | Ankasbl. AnKaHbl: TOMOJIOTUYECKUH P, U30MEpUS U HOMEHKJIATypa ajKaHOB.
XUMUYecKHe CBOMCTBa alKaHOB (MeTaHa, 3TaHa. [I[puMeHeHue ankaHOB HA OCHOBE
CBONCTB
2 | AnkeHbl. DTHIIEH, €ro TOJy4YeHHE (IeTUIpUpOBAaHUEM dTaHa, JCTIOJMMEpU3aIlueH 10
MONUATWIICHA). ['oMonornyeckuid psn, HM30MEpHs, HOMEHKJIATypa aJIKeHOB.
XHWMHMYECKHE CBOWCTBA HJTWIIECHA. lIpuMeHeHue 53TWiieHa Ha OCHOBE CBOWCTB.
JIueHsl 1 KaydyKu
3 | Ankusbl. AnletuieH. XUMUYECKUE CBOWMCTBA arleTwiieHa. [IpuMeHnenue ameruicHa
Ha OCHOBE CBOMCTB. MexXKiaccoBasi M30MepHs C alkaaueHaMu. ApeHsbl. beH3ou.
XuMuYecKne cBorMcTBa OeH307a.
4 | IlpupoiHbIE HCTOUYHUKH YTI€BOAOPOAOB. [IpupoaHsblii Ta3: cocTaB, MpUMEHEHHE B

kauectBe TormBa.Hedts. CocraB u mnepepabotka nHedpTH. Ileperonka nHedru.
Hedrenponykrel. Kokcoxumuueckoe Mporu3BOACTBO U €ro MPOAYKIIHSI.

JlabopaTopHbIie pabOThI
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IIpakTrueckue 3aHATHUS VYTI1eBo10pOabl U UX IPUPOAHBIE HCTOYHUKU

O3HakoMJICHUE, COCTaBJICHHE TaOauIl Tpu paboTe c
KOJUIGKIIMEW  00pa3loB HEPTH U  MPOAYKTOB €€
nepepaboTKH, ¢ KOJUICKIIMEH KaydyKoB M oOpasmamu
W3CIINA U3 PE3UHBI C KOJUIEKIHEH «KaMEeHHBIM yroib U
MPOAYKIUSI KOKCOXUMUYECKOTO ITPOU3BOJICTBAY.
[ToarotroBka K KOHTPOJBHOW paboTe: pemieHue 3aaad
«XUMHUUecKre cBoiictBa YB»

KonrtponbHbie paboThI «Knaccel BelmecTB 1 UX XMMUYECKUE CBOMCTBA B

OpraHquCKOﬁ XUMUN»

Tema 3

Kucaopoaconep:kamue oprannyeckue coeTHHEHHUs

6/6

Copepxanue yueOHOro MaTepuana

1

Cruptel. [lonydenue staHona ['mapokcuibpHas rpynmna Kak (QyHKIMOHAIbHAS.
[TonsiTHE O MpEnENbHBIX OJHOATOMHBIX CIIUPTAax. XMMHUYECKHUE CBOICTBA 3TaHOIA
AJKOrosnn3Mm, ero nNocjaeACTBUS U MPEAYIPEXKICHUE.

I'muuepun kak MpecTaBUTENh MHOTOATOMHBIX cniupToB. DeHon. dusnueckue u
XUMHYECKHe cBoicTBa eromna. [Ipumenenne GeHoma Ha OCHOBE CBOMCTB.

Anbnerupl.. Anpaeryasas rpynna kak GyHknuoHanbHas. PopManbaeru U ero
ceorcTBa. [lomyueHue anpaeruioB OKHUCIEHHMEM COOTBETCTBYIOIIMX CIIMPTOB.
[TpumeHnenue popmalbaeriuia Ha OCHOBE €ro CBOMCTB.

KapOoHoBble KHCIOTBI. ['OMOJOrMYECKHIl psA  TpeNeNbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIHOT. IloaydeHne kapOOHOBBIX KHCIOT OKHCIIEHHEM ajbJETHJIOB.
XuUMHYecKue CBOMCTBAa (Ha MpUMEpe YKCYCHOM KHCIOTHI). Boicmive >xupHbie
KHUCJIOTHI (Ha IpuMepe NaJlbMUTUHOBOU M CTEApUHOBOM).

Crnoxuble 3gupsl 1 xupbl. [loaydenne cnoxsbix 3¢pupoB. [IpuMeHeHne CI0KHBIX
3(UPOB HA OCHOBE CBOWCTB.

Kupst kak cioxHsle 3¢pupel. Kinaccupukanus xupoB. XUMHUECKHE CBONCTBA
xupoB: ITpuMeHeHne KUpoB HA OCHOBE CBOMCTB. MbuIa.

VYraeBoasl U MX Kiaccuukanusg XUMHUYECKHe CBOMCTBA TJOKO3bl. lIpumenenune
IJIFOKO3bI HA OCHOBE CBOMCTB. 3HAUEHHWE YIJIEBOJIOB B )KUBOU MPUPOJE U KU3HU
yesoBeka. [IoHsaTre o peakuysx NOJIMKOHACHCALMU U THAPOJIN3A.

JIaGopartopHble pabOThI -  «XUMHYECKHE CBOWCTBA TJMIEPUHA, TJIFOKO3BI |

caxaposbl, YKCYCHOM KHUCIOTHI, upa» «KauecTBeHHast
peaxuus Ha Kpaxmain.
-PacTBOpeHue riauinepuHa B BOJAE M B3aUMOJEHCTBHUE C
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ruapokcuaoM wmenu(ll). CpolicTBa yKCYyCHOW KHCIIOTBHI,
o0111e co CBOMCTBAMU MUHEPATBHBIX KUCIIOT

- BzaumopelicTBre TTIOKO3bI U CaXxapo3bl C TUIPOKCUIOM
meau(ll).

- KayecTBeHHas peakiiysi Ha KpaxmaJl.

[IpakTuueckue 3aHATHS CoBepilieHCTBOBaHHE YMEHHI periaTh reHeTUYeCKue 1
CBSI3M_BELIECTB MEXKY KJlIacCaMH
KonTponbHbie paboThl I'eneTrnyeckas CBSI3b BELIECTB B KJIaccax CIHUPTHI - 1
CJIO’KHBIC YPHUPBD»
Tema 4 A3oTcoaep:xaniue opranudeckue coequHenus. Ilosumepsl 4/8

Coneprkanue y4eOHOro MaTepuasia

1 | Amunbl Tlonstue o0 ammHax. Anudarhuyeckre aMHHBI, UX KIacCH(PUKAMSI H
HOMEHKJIaTypa. AHUJIMH, KaKk OpraHudyeckoe ocHoBaHue. [lonydyeHnue aHuinuHa u3
HuTpoOeH3oa. [I[puMeHeHe aHuIMHa Ha OCHOBE CBOMCTB.

2 | AMUHOKHCIOTBI. AMHUHOKHCIOTHI Kak aMdoTepHble AUQPYHKIMOHAIbHbBIE 4
OpTraHUYecKue COEIMHEHHUSL. XUMHUECKUE CBOMCTBa AMUHOKUCJIOT:
B3aMMOJICIICTBIE CO MIEJIOYaMHU, KHUCJIOTaMH U JAPYyr ¢ JApyrom (peaxuus
nonukoHaeHcanuu). [lenTunHas cBA3p uW  monunenTuiasl.  [IpumeneHue
AMHHOKHCIIOT Ha OCHOBE CBOMCTB.

3 | benku. IlepBuuHasi, BTOpHYHAs, TPETUYHAS CTPYKTYpPHI OElKOB. XHWMHYECKHE
CBOWCTBa OCJIKOB: TOpEHHE, JACHATypalus, TUAPOJIU3, LBETHbIE PEaKIHUH.
buonoruueckue QyHKIIMU OEITKOB.

4 | Ilomumepsl. benku u monucaxapuasl kak Ouononumepsl.[lnactmaccrr. [lonydenue
MOJTMMEPOB PEAKIMEN MOTMMEPHU3AINH U TTOJTMKOHICHCAIINH. TepMOIIIIaCTUYHbIE U
TePMOpEaKTUBHBIE M1acTMacchl. [IpencraBuTenu niacrmMace

JlabopaTopHbIie paboThI 1. «CBoiicTBa 6enkay, «l[BeTHbIE peakiuu Ha OEIIKNY 3

- PactBopenue OenkoB B Boje. OOHapykeHHe OEIKOB B
MOJIOKE M B MsCHOM OynboHe. JleHaTypauus pacTBopa
Oenka KypHHOTO siflla CIHUPTOM, pacTBOpaMH coJieit
TSDKETIBIX METAJUIOB M TIpH HarpeBaHuu. L[BeTHBIC peakimn
OEJKOB.
2. «Pacrio3HaBaHMe TUTacTMACC M BOJIOKOHY.( ['opeHue
MITUYBETO Mepa U MEPCTIHON HUTH).
[IpakTnueckue 3aHATHA I.Ilpaktuyeckass pabora: paboTa C  KOJUICKIUSMHU. 2

BOJ'IOKHa, nx KHaCCH(bHKaHH}I. HOHy‘{eHI/IC BOJIOKOH.
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OTI[GJIBHBIG MNpEACTAaBUTCIIN XUMHUYCCKUX BOJIOKOH.
2. - «Pacno3HaBaHue IIacTMacC M BOJIOKOH». Paborta ¢

KOJUIEKLIMSIMH.
KounTponbHbie paboThl «A30TcoepKalme OpraHHyYecKue COETUHEHMUSI. 1
[Tonumeps»
JAnddepennupoBanHblid | «XUMUYECKHUE CBOMCTBA HEOPTAaHUUECKUX U OPraHUYECKUX 2
3a4yer BELIECTB

Hroro 3a 2 cemecTp 36/30

114
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3. YCJIOBUA PEAJIU3ALIUU AJAIITUPOBAHHOM ITPOT'PAMMBI

YYEBHOM JUCHUATIIMHBI

3.1. MaTepuajabHO-TeXHUUYECKOE o0ecrieyeHue

Peanmaunﬂ IporpaMmMmbl AUCHOUINIMHBL ITPCAIIOIAracT HaJIN4Ine

3.1.1 ygeOGHOro KabuHeTa XHUMUU ¥ OMOJIOTHH
3.1.2 nabopaTopun XWMUHU U OMOJIOTUHU
3.1.3 3ana OubIMOTEKA;
YUTAJILHBIN 3aJ1 C BBIXOOM B CCThH I/IHTepHeT.
3.1.4 wmacrepckux
3.1.5. Oo0opynoBanue y4yeOHOro Ka0uHeTa W PpadoYux MeCcT KaOuHeTa
(madopaTopuu XumMHH):
Ne HaumeHoBaHUS1 00bEKTOB U CPEACTB MATEPUATbHO-TEXHUYECKOT 0 IIpumeyanus
olecnieyeHust
KaOuner xumum u 0H0JIOTHN, MeIUKO-0MOJTOTHYECKHUX H
COIMAJTIbHBIX OCHOB 3/10POBbS
1 paboyrie MecTa 1o KOJIH4ecTBY o0ydarommuxcs - 30 KOMIIJICKT
2 Pabouee MmecTo npenoiaBarens 1
3 Pabouas menoBasi Tocka 1
l. Texnuueckue cpeacTsa 00yueHust
1. | HoyTOYyK 1
2 MynpTuMeana -npoeKkTop 1
3 [TpuGopsr: 2 9K3
npubop [uisi OOHApYKEHUs JIbIXaTEJIbHOIO ra3o00MeHa Yy pacTeHud u
JKUBOTHBIX;
puOop JUIs OJIYyYEHHUs Ta30B;
4 MUKpPOCKOIIBIL, JIYIIBI 10 7x3
5 DKpaH 1
6 Nupykunonnas cucrema UI1-1/K1 2
7 KoMmmyHukatuBHas cucrema /{uanor ba3oBslii mmoc 1
I11. | ITeyaTHbIEe MOCOOUS
1. Temamuueckue mabauywvl o pazoenam — XUMUusL. JleMOHCTpalimOHHBIN
Kommnekt Tabnun no TexHuke 6e30MacHOCTH; HK3EMIUISIP
[Tepromuyeckast cucreMa XUMHUYECKUX DIIEMEHTOB;
Tabnuua pacTBOPUMOCTH BEILECTB;
CrtpoeHue aToMa;
Knaccudukanus, cTpoeHne, THIIBI XUMHYECKOH CBSI3U, PEaKINH B
HEOPraHWYECKON U OPraHUYECKON XUMUH;
KavecTBeHHBIE peakIii B HEOPTaHNUECKOM U OPraHMUECKOW XMMUHU;
OBP;
CrpoeHre OpraHn4eckux BeliecTB (TOMOJIOTH U H30MEPHI)
IV | YuedHo-MeTOAMYECKHE MATEPHAJIBI IO TUCIUILINHE
1 Marepuaiibl 110 TEOPETUYECKON YaCTH TUCIUIIIMHBI — XuMuga Y MK JleMOHCTpalMOHHBIN
JTUCITUTIINHBL XUMHUS; HK3EMIUISIP
JIEKITMH IO BCEM TeMaM Kypca XHMUH (IIPEe3eHTAIHs ¢ OJIOKOM
IPOBEPOYHOr0 MaTepuaa)




2 Marepuaiibl K NPaKTUYECKUM 3aHSATHUSIM 1O TUCHHUIUIMHE XUMUS: 15 33
- KOMIUIEKT pa3JaTOYHOI0 MaTepHraa 1o pa3zienam: OKCUIbl, KUCIIOTHI,
OCHOBAHMSI, COJIU;

-TUIPOIIU3;

- KAYeCTBEHHBIC PEAKIIMU B OPraHUYECKON M HEOPTraHMYECKOW XUMHUH,

- PAKTUKYM 0 PEIICHUIO 33]1a4;

- CBOMCTBA OPTaHMYECKUX BEIICCTB

3 KommuiekTsl KOHTposIbHO-0LeHOUHBIX cpeacTB: KOC, KOMILJIEKT
aJMHUHHUCTPATHUBHBIE KOHTPOJIbHBIE pAOOTHI

4. | OnumMmana 1o 3K0JIOTUu 30 5k3

V. | JlabopaTopHoe 000py10BaHUE - XUMHUS: KOMIUIEKT

1 KoMIuIekT XuMH4ecKoi NoCcyAbl U XUMUYECKUX BELIECTB 110 BCEM

paszenam Kypca JUisl BBIIOJTHEHUS HHANBUYaIbHBIX TPAKTUYECKUX H
1a00paTOpHBIX padoT.

VI1. | leMoHcTpanMoOHHOE 000PYy/10BaAHME!

Komnexuuu - xumus: JleMOHCTpalMOHHbIN
METaJIJIBL; TIACTMACCHI;, KaydyKH, IPUPOJTHOE TOIUIHMBO; BOJIOKHA; He(DTh AK3EMILIISIP
Y TIPOJIYKTHI €€ rmepepaboTKu, CTEKIIO.

3.1.6. CniennajbHbIe YCJAOBHS JJsl 00yUYAIOIIUXCS U3 YHCJIA JIHIL €

UHBAJUIHOCTHIO M JIUI[ C OTPAHUYEHHBIMH BO3MOKHOCTSMU 310POBbS

[Ipn peanmuzanuu  NporpaMMbl  AUCIHUIUIMHBI  BO3MOXHO  NPUMEHEHHE
AJIEKTPOHHOTO OOY4YEeHUS U (WJIM) TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

OCHOBHBIMH CPEJICTBAMH, HCIOJIb3YEeMbIMHU I peaTu3aluyd JAUCTAHIMOHHBIX
TEXHOJIOTUMA, SBIISIOTCS:

Cucrema  mnopaepxku  ydyeOHoro  mpouecca ['BIIOY  "Kyprauckuit
nelarormueckuii  koywek", QyHkuuoHupytomas Ha tmiargopme Moodle, pexnm
nocryma: 00.Kpk.kss45.ru. B maHHO# cHcTeMe pa3MeIlnaroTcs MaTepuajbl Kypcea:
JICKIUH, IPAKTUIECKUE 3aJaHUS, TECTHI AJI1 OPTaHU3AI[MH KOHTPOJS U T.1.

Cepsuc BuneokoHpepennuii VideoMost 103BOJIsIET OpraHU30BaTh 00y4YeHUE B
pexume peanbHoro BpemeHu. Cucrema VideoMost 103BOJIsIET OpraHU30BaTh
oJIHOBpeMeHHoe o0yuyeHue 10 oOywaromuxcsi, BO BpeMsl padOThl JOCTYIHBI TaKHe
dbyHKIMKU Kak, oOMeH (aimamMu, moka3z padodyero crojia, TPAHCISIUS MPUIIOKECHUM,
AJIEKTPOHHAS JIOCKa, OMPOChl M TOJOcOBaHMs, oOMeH IM-coobmenusmu (4ar),
0TOOpakeHue craryca  HpPHUCYTCTBUS, UMeeTCs BO3MOXKHOCTb  3aIlUCH
BUJICOKOH(EPEHITNHN — YUEOHBIX 3aHATUH.

TeamViewer wucnojp3yercs s yJaJCHHOW TOMOINM TPU OPraHU3aIlUuH
MPAKTUYECKUX 3aHATUN B PEKHUME pEaJbHOTO BpeMeHH. [[aHHOE MPUIIOKEHHE TaKkKe
TI03BOJIIET OPTaHU30BATh OOIIIEHUE Yepe3 YyaT U BUIC0-3BOHKHU.

Jlnis mpoBeieHUs 3aHATHI B PEXKHUME peajbHOT0 BPEMEHHU TaK)Ke HCIIOJIb3YeTCs
npuniokenne Skype (ecTh BO3MOXHOCTH mepefaun ¢aityioB, JeMoHcTparms padbodero
CTOJIa JIF00OT0 U3 YYaCTHUKOB BHUJICOCBSI3H, UaT).

Nudopmarmonnoe obecnieyeHrne oOy4eHuUs: BKIIIOYAECT MPEIOCTaBICHUE YUeOHBIX
MaTepuajoB B pa3INUHbIX (hopMax.

Jlst ajanTanuu K BOCIPUSITHIO 00YYAONIUMUCS JTMIAMH ¢ HHBAJUIHOCTBHIO U
Junamu ¢ OB3 ¢ HapymeHueMm cjyxa CHPaBOYHOIO, Y4eOHOro MaTepuaJja,
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NMpexycCMOTPEHHOI 0 o0pa3oBaTebHOI MpPOorpamMmmoit 1o AMCUMILINHE,
o0ecrie4yUBaIOTCH CjeAyIOIIMe YCJIOBUSI: 3BYKOBas CHOpaBouHas HWHGOpMALIHS
nyonmupyeTcs BU3yallbHOM HHGOpMalMe Ha KIACCHOM Jocke W (WiM) Tabiuiax,
HKpaHaX MOHUTOPOB OOYYAIOIIMXCA C MOMOIIBI0 CHCTEMbl YJAJICHHOTO YIPABJICHUS
KoMmmbroTepHbIM KilaccoM ITalk, B mpodeccrnoHanibHOW KOMMYHHKAIIMOHHON CHUCTEME
«Jlnamory;

— I JIy4dlied OpUEHTalUW B ayJAUTOPUU, TPUMEHSIOTCS CHUTHAJBI,
ONOBEIIAIOIINE O HAaYaJle U KOHLE 3aHATUSA (CIOBO «3BOHOK» MUIIETCS HA JIOCKE WIH
IIPOU3HOCHUTCSI HA KECTOBOM S3bIKE, NEPENAaeTCAd B BHJIE TEKCTOBOIO COOOLIECHUS HA
DKpaHbl yYaIUXCS C MOMOIIBIO CHCTEMBbl YJAJIEHHOIO YIPABJICHHS KOMIIBIOTEPHBIM
kiaaccom ITalk);

— nepeja TeM Kak JaBaTh 00bSICHEHUE HOBBIX MPOPECCHOHANBHBIX TEPMHUHOB,
IIPOBOJUTCS ClIOBapHasi paboTa, pa3OMpaeTcsi CMBICIOBOE 3HAYEHUE KaXKJIOTO CIIOBa C
00s13aTeIHHOM JIMYHOCTHO OPUEHTUPOBAHHOM 00paTHOM CBsI3bI0 ¢ 0Oyyaromumucs. 1o
JUCLHUIUIMHE UCIIOJIB3YETCS TEPMHUHOJIOTUYECKUN CIIOBAph U T.II.

— 3aJlaHus TPAKTUYECKUX padOT coliepKaT KPATKUI alrOpUTM BBITOJHEHHUS,
0O0JIBIIOE KOJUYECTBO UIUTFOCTPATUBHOTO MaTepHalia.

Komunencanusi 3aTpyAiHeHHil pe4yeBoro pa3sButus cjadociasimamux jgun ¢ OB3
NPOBOUTCH 32 CYET:

- WCIOJIb30BaHUSA CXEM, JUarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MpPE3EHTAIUl C
TUIEPCChUIKAMU, KOMMEHTUPYIOIIMMU OT/IEIbHBIE KOMIIOHEHTHI U300payKEeHUS;

- peryjasipHOro TNPUMEHEHHS YIpaXHEHUW Ha TpaduyecKkoe BbIJCICHUE
CYILIECTBEHHBIX ITPU3HAKOB MPEIMETOB U SIBJICHUMN U T.II.

3.2. UudopmanmnoHHoe odecnevyeHue 00yueHust
Ilepeyennb ucnoJib3yemMbIX Y4eOHbIX u31aHuii, UHTEepHET-pecypcos,
JTOTOJIHUTEJIbHOM JIUTEePaTypPhbl

OcCHOBHBbIE HICTOYHUKH:

1. Taopuensn, O.C. Xumus i npodeccrii U CHEHUATBHOCTEH TEXHUYECKOTO
npoduns [Tekct]: ydeOHUK ISl CTyHA. YUpekIeHu cpen. mpod. oOpazoBaHus /
O.C T'abpuensin, .I' Octpoymos. - M.: 2014.-187, c.: uin.

2. Tabmmensn, O.C. Xumus. 10 kn. bazoseiii ypoens [Tekcr]: yueOnuk / O.C.
["abpuensH. - 5-e uzn., crepeotun. - M.: Jlpoda, 2017.-191, c.: un.

3. Tabmmensn, O.C. Xumus. 11 xi. bazoBwiii ypoens [Tekct]: yueOonuk / O.C.
["abpuensH.- 4-e uzn., crepeotun. - M.: JIpoda,2017. - 223, c.: ui.

JlonoJIHUTEIbHbIE€ HCTOYHUKH:
1. Tabpuensn, O.C. Xumusa. 9 kmacc [Tekct]: ydeb. musa oOmieoOpa3oBar.
yapexaenuit / O.C. I'abnuenss. - M.: JIpoda, 2018. -215, c.: um.
2. Tabpuensn, O.C., Xumus. 8 knacc. ba3zoBeiii ypoBeHb [Tekcrt]: yueOHUK st
oOmeo6pazoBarenbHbIX yupexaenuit / O.C. I'abpuensH. - 4-e uza., -M.: [Ilpoda,
2017. - 226, c.: un.
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HNuTepHer — pecypcesbi:
Xumus I BCeX. DJEKTPOHHBIM y4EOHUK [DIeKTpOoHHBIH pecypc]. — Pexum
J0CTYyIa: http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html,
CBOOOJIHBIN. — 3ari. ¢ sKpaHa.
Xumusi. OOpa3oBaTeNbHBIA CAUT AJIA IIKOJBHUKOB [DJIEKTPOHHBIA pecypc]. —
Pexxum moctyma: http://www.hemi.nsu.ru/ , cBoO6oHbIN. — 3ari. ¢ FKpaHa.
DOnekTpoHHass OMOMMOTEKa MO XUMHUU U TEXHHUKE [DIEeKTpOHHBIN pecypc]. —
Pexxum nocryma: http://rushim.ru/books/books.htm , cBoGomubiii. — 3arm. c
JKpaHa.
Bugneoypoku no xumuu, 7-11 xn. [DnekTpoHHbld pecypc]. — Pexxum goctymna:
http://mriya-urok.com/categories/himiya/, cBoGoHbBIH. — 3ariI. ¢ FKpaHa.
OtkpeiThiii  kitacc. CeTeBbie 00pa30BaTENbHBIC COOOIIECTBA [DIECKTPOHHBIN
pecypc]. — Pexxum pocrtyma:  http://www.openclass.ru/node/324, cBoOomHBIH. —
3ari. ¢ ’3KpaHa.
Poccuiickuii oOpa3oBaTenbHBIA MOpTa [DIEKTpOHHBI pecypc]. — Pexum
nocryma: http://www.school.edu.ru/default.asp, cBo6oaubIi. — 3ari. ¢ sKpaHa.
denepanabHBIl TOCYNApCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT [DIESKTPOHHBIN
pecypc]. — Pesxxum moctyma: http://standart.edu.ru, cBo6oausiii. — 3ari. C skpaHa.

4. KOHTPOJIb U1 OLIEHKA PE3YJbTATOB OCBOEHUSI YYEBHOHN

AN CIUITIJINHBI
Pe3ynomamul 00yuenusn Dopmovl u MenoOvl OUEHKU
(npeomemmnoie)
-cOpMUPOBAHHOCTh  MpencTaBieHud 0 | OnepaTUBHBIN KOHTPOJIb:

MECTE XUMHHM B COBPEMEHHOW HAy4YHOU
KapTUHE MUPAa,;

- B YCTHOM WJIM IMCbMEHHOU (popme;
- TECTUPOBAHUE

- BJIaACHUC OCHOBOIIOJIararommuMun
XUMHWYCCKHUMH ITOHATHUAMU, TCOPHUAMU,
3aKOHAMHM U 3aKOHOMCPHOCTAMMU,

OrnepaTUBHBIN KOHTPOJIb: YCTHBIN
OIPOC, XUMUYECKUHN INKTAHT,
caMOCTOsITeNIbHas padoTa 1o T.
«I1ICXD», koHTpOIBHAS padoTa:
peleHne 3a1a4, ypaBHCHUH,
onpeaereHre TUIIOB XUMUYECKON CBA3H.
BrlnonHeHne npakTH4ecKux pador.

BJIAJICHUE OCHOBHBIMU METOAAMH HAYyYHOTO
MO3HAHUS, MCIOJb3YEMbBIMU B XUMHHU:
HaOJIIOJICHHEM, OIMCAaHHEM, H3MEpPEHHEM,
AKCIIEPUMEHTOM;

OrnepaTUBHBIN KOHTPOJIb:
- B YCTHOM WJIM TUCbMEHHOM (popMme.

00BACHATH
ONBITOB U

yYMEHHE 00pabaThIBaTh,
pe3ynbTaThl  MPOBEICHHBIX
JIeaTh BBIBO/IBI,

[TpakTuueckue padoTsl o TeMam: 1.4;
1.5; 1.6;

1.7;2.1;2.3; 2.4;

KonTtpomabsubie pabotsl TemMbI:1.7; 2.2;
2.3
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https://multiurok.ru/goto.php?url=http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
https://multiurok.ru/goto.php?url=http://www.hemi.nsu.ru/
https://multiurok.ru/goto.php?url=http://rushim.ru/books/books.htm
http://mriya-urok.com/categories/himiya/
http://www.openclass.ru/node/324
http://www.school.edu.ru/default.asp
http://standart.edu.ru/

-TOTOBHOCTH M CIIOCOOHOCTH IMPUMCHATDH

CamocrosTenpHas pa60Ta CTyACHTaA 110

MCETOJbI IIO3HaHUA IIpu pEeIICHUHN | BCEM TEMaM KypcCa XUMHUU
IMPAKTUYICCKHUX 3a1a4;
_C(I)OpMI/IpOBaHHOCTB YMCHUA JaBaTb Pemenune 3a/1a4 Ha paCyYCThI: MACCHhI,

KOJIMYECTBEHHBIE OLICHKM W IIPOU3BOIUTH
pacueTsl MO XUMHYECKHM (opmyram u
YPaBHEHMUSIM;

KOJIMYECTBa, 00beMa, IMIIOTHOCTH,
BBIBO/Ia (POPMYIIBI OPTraHUIECKOTO
BCIICCTBA.

—  BIaJICHUE  TpaBWIAMH  TEXHUKHU
0e30macHOCTH npu WCITOJIb30BAaHUH
XMMHYCCKHX BEIICCTB;

BusyanbHbiii KoHTposb: Co0nroeHne
npaswi Th npu BeinmosHEHNT
MPaKTUYECKHUX PaboT.

- c(hOpMHUPOBAHHOCTH COOCTBEHHOM
MO3UIMHM TI0 OTHOIICHUIO K XHMHYECKOH

BBICTYHJIGHI/ISI, IMPC3CHTAlUHU 110
pe3yJibTaTaM BBITTOJITHCHUA

UHpOpMalMyU, TOJYy4yaeMOW M3 Pa3HBIX | CAMOCTOSITEIbHOU PabOThI
HCTOYHHKOB;

NOHMMAHUE POJIM XUMUU B (OpMUpPOBaHUU | BeinogHeHne yueOHBIX U

Kpyrosopa 17§ (YHKUIMOHATBHOW | MHIMBHIYaIbHBIX UCCIIEI0BATEIbCKUX
IPAMOTHOCTH  4YEJIOBEKAa [UII PEUIEHUs | IPOEKTOB

IIPAKTUYECKUX 3a/1a4;

-YBEPEHHOE  MOJIb30BAHHE  XHUMH4YECKOU | OnepaTUBHBIA KOHTPOJb: YCTHBIN

TEPMHHOJIOTUEN U CUMBOJIUKOM;

OIPOC, XUMHUYCCKHUN JUKTAHT,
KOHTPOJIbHAsI paboTa caMOCTOSATETbHAS
pabota

HTOroBsiii KOHTPOJIb —
nuddepeHITMpOBaHHBIN 3a4eT

Peszynomamul 00yuenua | OcnoeHble nokazamenu oyenku | Dopmovl u memoowl
(MuunocmHuble u pe3ynomama OUEeHKU
MemanpeomemHule )
JIMYHOCTHBIE
YyBCTBO  TOPAOCTH M | - nposiBiieHue | UaTepnperamus
YBOKEHUS K HUCTOPUU M | TPAKJaHCTBEHHOCTH, pe3yJbTaTOB
TOCTUKEHUSIM MaTpUOTU3MA; HaOJTIOICHUI 3a
OTEUYECTBEHHOU - 3HaHUE UCTOPUU CBOEH CTpPaHBI, | IE€ATEIBHOCTHIO
XUMHUYECKON HAYKH; TOCTWKEHUU OTEUYECTBEHHBIX | 00yJaroerocs B
YYEHBIX; IIPOLIECCE  OCBOCHUS
o0pa3oBaTeNbHON
IpOrpaMMBbl
FOTOBHOCTH K |- MIPOSIBIICHUE akTuBHOM | MHTEpIpeTanus
MIPOIOJIKEHUTO KU3HEHHOMN MTO3UIINY; - | pe3yJIbTaToOB
oOpa3oBaHUs U | IEMOHCTpAlUsl TOTOBHOCTH K | HAOJIOACHUI 3a
MOBBIIIEHUS CaMOCTOSITEJIbHOM,  TBOPYECKOW | EATEIIbHOCTHIO
KBATH(UKAIINH B | IESITENBHOCTH; oOyyarorerocs B
n30paHHOI - CO3HATEJIIbHOE OTHOILIEHHUE K | MPOIECCE OCBOEHUS
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npodeccuoHabHON MIPOJIOJIKEHUIO 00pa30BaHUS o0OpazoBaTeNbHON
NeSATEeIbHOCTH " IPOTpaMMBbl
0OBEKTHBHOE OCO3HAHHUE

posu XUMHUYECKUX

KOMITETCHITUH B 3TOM;

yMEHHUE UCII0JIb30BaTh | - neMoHctpanus | Matepnperanus
JIOCTUKEHUS c(hOpMUPOBAHHOCTHU pe3yJbTaTOB
COBPEMEHHOM MHUPOBO33pPEHHUS,  OTBEYAIOLIETO | HAOIIOACHUMN 3a
XUMHUYECKOM  HAyKHM U | COBPEMEHHBIM peajusiM; NEATEIbHOCThIO
XUMUYECKUX TEXHOJOTUM | - JAEMOHCTpalus MHTEpeca K | 00yvaromerocs B
TSt MOBBIIIEHUS | TOCTHKEHUEM XUMUYECKOM | Mpoliecce  OCBOCHMS
COOCTBEHHOTO HayKH 00pa3oBaTEIbHON
HMHTEJJICKTYaJIbHOIO IPOTpaMMBbI
pa3BUTHUS B BBIOpaHHOM

poheCcCHOHAIBHOM

JEATEIbHOCTH;

XUMHYECKH IrpamMOTHOE | - coOJII0/IeHNE npasui | UHTEpnperanus
MOBEJICHUE B | Oe3omacHOTO  OOpallleHHs  C | pe3yJIbTaTOB
poQeccCuOHANBHON XUMHYECKUMH BEILECTBAMH, | HAOMIOACHUI 3a
NEATEIbHOCTY W B OBITY | MaTepUaiaMHu U MPOIECCAMH. NEeATEeIbHOCThIO

npu oOpaileHuu C |- 3HaHUWE XHUMHYECKUX CBOMCTB | 00y4YarOIIErocs B
XUMHUYECKUMU npenapaToB ObITOBOM XMMHUU MPHU | MPOIIECCE  OCBOCHMS
BEIIECCTBAMH, UX HCIOJIb30BAHUM B JIOMAIIHUX | 00pa30BaTEIIbHOM
MarepuaiaMu U | YCIOBUSX IpOrpaMMBbl
MIPOILIECCAMH;

MeTanpeaMeTHbIe

HCTOJIb30BaHUE - JIeMOHCTpalus crocooHocTelt K | JJaboparopHo-
Pa3IMYHBIX BUJIOB | yueOHO-HCCIIEIOBATEIHCKON U | IPAKTUYECKUE
MO3HABATEIbHOU MIPOEKTHOM JNEATEIbHOCTH; 3aHATUs1 CeMUHapHI.
NEeSATEeIbHOCTU M| - HCHOJb30BAaHUE PA3UYHBIX | YueOHO-
OCHOBHBIX METOJIOB PEIICHUS MPAKTUYECKUX | MPAKTUYECKUE
MHTEJJIEKTYaIbHBIX 3a/ay; KOH(epeHIIuU
omepauuid  (ITOCTAHOBKU | -  HCHOJB30BaHHE  paziuyHbIX | KOHKYpCHI.

3ajaun, (POPMYIUPOBAHUS | peCYpCcOB  JIisl  JOCTKeHUs | OauMnuaabl

aHaIM3a 51
CpaBHEHWUH,

TATIOTE3,
CHUHTE3AQ,
000011IeHH,
CHCTEeMaTHU3AaI1H,
BBISIBIICHUS MPUYUHHO-
CJICICTBEHHBIX CBSI3EH,
TOKCKa aHaJIOTOB,
dbopmynupoBaHus
BBIBOJIOB) [IJIsl PEIICHUS
MOCTABJICHHOM 3a4a4M;

IOCTAaBJIEHHEBIX IEeJIEN
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UCIIOJIb30BaHUE - mpoBelieHrne camocrositensHoro | [loaroroBka
pa3NUYHBIX ~ MCTOYHHUKOB | MOMCKA XUMHUYECKO | pedpepatos,
LTSI NOJIy4eHHs | ”HPOPMALIMKM C HKCIOJIb30BAaHUEM | TOKJIAJ0B, KypCcOBOE
XUMUYECKON Pa3IMYHBIX UCTOYHUKOB (HAYYHO- | IPOCKTUPOBAHHUE,
uH(bopMaIn, yMEHUE | TOMYJISIPHBIX U3JIaHUH, | UCTIOJIb30BAHUE
OLICHUTD €€ | KOMIIBIOTEPHbIX  0a3  JaHHBIX, | SJIEKTPOHHBIX
JOCTOBEPHOCTH s | pecypcoB UnTepHeTa); VMCTOYHUKOB.
JOCTKCHUS XOpOILINX | -HCTOJb30BaHHE KOMIbIOTEpHBIX | Habmonenue 3a
PE3yJIbTaTOB B | TEXHOJIOTUWA i1 OOpaOOTKH U | HAaBBIKAMU padOTHI B
npodecCuoHaATEHOM nepeiadn XUMHUYECKOU | TTTI00aTbHBIX,
chepe; uH(bOopMaIuu u €¢ | KOPIOpPaTUBHEIX |

MPEACTABIICHUST B  Pa3IUYHBIX | JIOKAJTBHBIX

dopmax; UH(OPMAIMOHHBIX

- KpUTHUYECKAs OILICHKA | CEeTsX.

JIOCTOBEPHOCTH XUMHUYECKOM

uH(popMaIuKU, MOCTYyMAoIe u3

pa3HbIX HCTOYHUKOB; -

JEMOHCTpAaLHs CIIOCOOHOCTH

CaMOCTOATENLHO  HCMOJIb30BaTh

HEO0O0XO0IMMYI0 MH(GOPMAIIUIO IS

BBITIOJTHCHHUS TTOCTABJICHHBIX

y4eOHBIX 3a/1a4;

- coOJIIoIeHNE TEXHUKU

0e30IMacHOCTH, TUTHECHBI,

pecypcocOepekeHusi, TPaBOBbIX U

ATUYECKUX HOPM, HOPM

nH(OPMAITMOHHON O€30ITaCHOCTH
MPUMEHEHNE  OCHOBHBIX | -IEMOHCTPAIIHS ymenuit | [lonroroBka
METO/IOB MO3HAHUS | BHITIOTHSATh npakTuyeckue | pedeparos,
(HaOmro/leHns, HAYYHOTO | SKCTIEPUMEHTHI U OTIBITHI; JIOKJIa/I0B, KypCOBOE
AKCIIEPUMEHTA) JUTSL | - IPEJICTaBJISATh 3HAHUS B 00JIACTH | TPOCKTUPOBAHHUE,
W3YUYCHUS Pa3TUYHBIX | COBPEMEHHBIX JIOCTHKEHUN TIO | HCIIOIh30BaHUE
CTOPOH XUMUYECKUX | XHUMHA B  OOJJaCTH  CIUIABOB, | DJICKTPOHHBIX
OOBEKTOB M TPOIECCOB, C | CBOMCTB METAJJIOB U TUIACTMACC. | KICTOUYHUKOB.
KOTOPBIMU BO3HHKAET
HEOOXOIUMOCTE
CTaJIKUBATHCS B
podhecCUOHAIBHOM
ctepe;
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