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PaGouas nporpamma oGpasoBaTenbHoOM yueOHoM mucuunmunel «OJ15.06.02 EcrecTBO3HaHHE: XUMHS» MpeJHA3HAYEHA I PEATH3ALMU MPOTPaMMbl
MOArOTOBKH CIELMANMCTOB CPENHEro 3BEHA, pa3paboTaHa ¢ yuetoM TpeboBanuit OI'OC CIIO, rymanurapHoro npoduis npodeccHoHanbHOro
00pa3oBaHus A pealM3allMiM OCHOBHOM mpodeccHoHanbHON o6pasoBatenbHoit mporpammel CIIO Ha Gase OCHOBHOTO 06WIEro OOpa3OBaHMsA C
TIOJTyYEHHEM CpeniHero ofmiero o6pa3soBaHMsA, PEKOMEHIOBaHHONM (elepanbHBIM TOCYJAaPCTBEHHBIM ABTOHOMHBIM YupexaeHueMm «DenepanbHelit
HHCTHUTYT pa3BuTHs o6pazoBanus» ot 21 urons 2015 r.

KO HAHMEHOBAHME CIIEIHAILHOCTH
| 44.02.04 | | CrnenuajbHOE JOMKOJIbHOE 00pa3oBaHue
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Yri1y0JieHHOH MOAroTOBKH)
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1. MACITIOPT
padoyeil NporpaMmsbl y4eOHOM TUCHUIIJINHbI

OV ]1.06.02 EcrecTBO3HAHNME: XUMMSI

1.1. ObsacTb npuMeHeHus: padoyeil MPOrpaMMbpl Y4eOHOH TUCHMILTTHHBI

Pabouass mporpamMma yueOHON aucuMIUIMHBI «EcTecTBO3HaHME: XUMUS» COOTBETCTBYET
®denepanbHOMY TOCYIapCTBEHHOMY OOpa30BaTEIbHOMY CTaHIAAPTy cCpenHero (MOJHOTO) OOIIero
o0pa3oBaHMs, yTBEpKJIECHHOMY IpukazoM MuHoOpHayku Poccum ot 17 mas 2012 r. Ne 413 «O6
YTBEPKACHUU (eepabHOIO rocyJapCTBEHHOT0 00pa3oBaTeIbHOTO CTaHAApTa CPEeIHEro (IOJIHOTO)
o011ero 00pa3oBaHuUsD.

[Iporpamma 0061Ie00pa3oBaTeIbHOM yueOHOW AMCHHMIUIMHBI «EcTecTBO3HAHME: XUMHS»
NpeJHa3HayeHa s W3y4YeHHs XMMUU B TNPOo(ecCHOHAIBHBIX 00pa30BaTENIbHBIX OpPraHU3ALUAX,
peanu3yromux 00pa3oBaTebHYIO MIPOrpaMMy CPEIHEro o0Iero oopa3oBaHUs B NpeAeax OCBOCHHUS
IporpamMMbl MOJATrOTOBKM crienuanuctoB cpensero 3eHa (IIIICC3) na 0aze ocHOBHOro o0ILEro
00pa3oBaHMsI IIPH MOJITOTOBKE CHEIMAIMCTOB CPETHETO 3BEHA.

[IporpamMma pa3pabotana Ha ocHoBe TpeboBanuii ®I'OC cpeanero ooduiero oOpa3zoBaHWs,
MPEIBSBISIEMBIX K CTPYKTYpE, COJCpPKAHUIO M pe3yiabTaTaM OCBOCHHUS YYEOHOW JHMCIUTUTUHBI
«EcTtecTBO3HaHME: XUMHsS», B COOTBETCTBHMM C PekoMeHIalMsAMHU MO OpraHU3alUU IOJyYEHHS
cpenHero oOmero oOpa3oBaHMs B Ipeesiax OCBOCHHS 00pa3oBaTENbHBIX MPOTrpamMM CPEIHEro
npodeccuoHaIbHOro 00pa3oBaHus Ha 06a3e OCHOBHOTO OOILIEro o0pa3oBaHMs C Y4eTOM TpeOOBaHMMN
(benepabHBIX TOCYJAPCTBEHHBIX O00Pa30BaTENbHBIX CTAaHIAPTOB M TOJIy4aeMOW MNpodeccud WIu
CHELUAIBHOCTH  CpegHero  npodeccHoHalbHOrOo  oOpa3oBaHus  (mucbMo  JlemaprameHTa
roCyJJapCTBEHHOM MOJUTUKH B chepe moarotoBku padounx kaapos u JI1O MunoOpnayku Poccuu ot
17.03.2015 Ne 06-259).

[IporpamMma yueOHOM mucuumiauHbl «EcTecTBo3HaHME: XUMHUSA» SBISETCS OCHOBOM JUIS
pa3paboTku pabouyux Mporpamm, B KOTOPBIX NMpodeccHoHalbHble 00pa3oBaTeIbHbIE OpPraHU3aAIUH,
peanu3yomnme 00pa3oBaTeIbHYI0 TPOTPaMMy CpPEIHETo o0mero oopa3oBaHus B Mpeaeax OCBOCHHUS
IIIICC3 Ha 6a3e OCHOBHOro 00IIero 0oOpa30BaHUs, YTOUHSIOT COAEp)KaHHE y4yeOHOro marepuana,
MOCTIeIOBATEIBPHOCTD €TI0 N3YYEHUs, pactpe/ielieHne yUeOHBIX 9acoB, BHIIBI CAMOCTOSATENBHBIX PadoT,
TEMAaTUKy TBOPYECKUX 3aJaHui (pedepaToB, NOKIAN0B, MHAWBUAYAIbHBIX IPOEKTOB U T. IL.),
YUUTBIBAs CcHenu(UKYy MPOTpaMM TIIOATOTOBKH KBaJH(PHUIMPOBAHHBIX pabodnX, CIyXamux M
CHELUAINCTOB CPETHETO 3BEHA, OCBAaUBaeMOil Mpo(deccHu WK CHEelUalbHOCTH.

[IporpaMma MOMKET HCIIONB30BATBCSA APYTUMH TNPO(HECCHOHAIBHBIMUA 00pa30BaTEIbHBIMU
OpraHu3alMsIMU, peaTu3yoUMMU 00pa30BaTEeNbHYIO MPOrpaMMy CpeaHero oOmiero oOpa3oBaHUS B
npexaenax ocoerus [IIICC3 Ha 6a3e 0cHOBHOTO 00111€T0 00pa30BaHUA.

1.2 Mecro  y4yeOHOM  JMCHUIUVIMHBI B  CTPYKType  OCHOBHOM

npodeccuoHaILHONH 00pa30BaTeJIbHOM MPOrPaMMbI

Pabouast mporpamma peanmmusyercs B mpenenax ocBoenusst OITOIT CITO na 6aze OCHOBHOTO
obmiero obpa3zoBaHus ¢ moixydeHHeM cpemHero odmero ooOpaszoBanus (IIIICC3) u usywaercs B
00111e00pa30BaTEILHOM IIHUKIIE.

JlanHast yaeOHasi TUCIMILTAHA BXOJIUT B COCTaB 0a30BBIX AMCIUIUIMH 00I1e00pa30BaTeILHOTO
nukia I[IICC3.

1.3. e u 3aga4u y4eOHOM ITMCHUILIMHBI — TPeOOBaHUA K pe3yJbTaTaM

O0CBOEHHUSA Y4eOHOW IMCIUTIIUHBI:

Pabouas mporpamMMa y4eOHOW AMCHUIUITMHBI OPUEHTHUPOBAHA HA JOCTHIKCHHE CIEAYIOIIUX
neled:
1. (1)OpMI/IpOBaHI/Ie y O0yYaromuxcsi yMEHHsI OIEHUBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHUS IS



|kaoro wemosexa; ]
| bopMHpOBaHKE y OOYYAIOMIUXCSA IENOCTHOrO TPEICTABICHUS. O MHUPE U POJIM XHUMHH B |
| CO3JaHNHU COBpeMeHHOI?'I eCTeCTBeHHO—HaquOﬁ I(apTI/IHBI MI/Ipa, yMeHI/Iﬂ 06’BﬂCH${TB OGLCKTBI |

:I/I IIPOLIECCHl  OKPYIKAIOIIEH JEHCTBUTEIBHOCTH: IPUPOAHOM, COLMAIbHOW, KYJIbTYpPHOU

| pazBuTHE y OOydYarOIIMXCA YMEHHH pa3nudarh (HakThl M OICHKH, CPAaBHHMBATh OIEHOYHHIC |
BBIBOJIbl, BUJIETb MX CBSI3b C KPUTEPUSIMU OLIEHOK M CBSI3b KPUTEPHUEB C OIpPEACICHHOU :
______________________________________ ]

| mpuobpeTeHre OOyYarOIMIMMHCA OMNBITa PAa3HOOOpPA3HOM /eATEeNbHOCTH, TO3HAHUA U |
CaMOIO3HAHUS, KJIFOYEBBIX HABBIKOB, MMEIOIINX YHHBEPCAIBHOE 3HAYEHHUE ISl Pa3IMIHBIX :
| BUIOB JICATENLHOCTH (HABBIKOB PEIIEHHS IPOOIIEM, IIPUHATUS PELICHUH, TIOUCKA, aHAIU3a U |
| 06paboTkn  wHpOpPMAIMK, KOMMYHUKATHUBHBIX  HABBIKOB, HABBIKOB  HW3MEPEHUH, :

OcBoecHue COACPpIKaHUsA yqe6H0171 JUCHUINIMHBL «ECTecTBO3HAHME: XHUMUI» obecrieunBacT

JOCTHXKCHUEC CTYACHTAMU CICAYIOIMUX PEC3YyJIbTAaTOB!:

hd

JAUUHOCMHYLX:
[ 1

| IyBCTBO TOP/OCTH M YB&KEHHsS K MCTOPHH M JIOCTIDKEHHIM OTEUECTBEHHOW XMMHUYECKOU
| HAYKM; XMMUYECKH I'PaAMOTHOE MOBEJEHHE B IPO(PECCHOHANBHOM NEATENBHOCTH U B OBITY IIPH |

I_I"OTOBHOCTL K IOPOAOJIKCHUIO O6paSOBaHI/I}I U TIOBBIIICHUS KBaJ'II/I(l)I/IKaI_II/II/I B I/I36paHHOI71
| IPO(ECCHOHATLHON  NEATEIBHOCTH U OOBEKTMBHOE OCO3HAHHUE POIM XUMHUYECKHX |
| kommeremm# BTN |
:_}’MGHI/IG HUCIIOJIB30BAaTh JOCTHUXKCHUA COBpeMeHHOfI XUMHYECKOU HAayKHu H XI/IMI/I‘IGCKI/IX]I
| TEXHOIOTHI JJIs1 ITOBBIILICHUA CcOOCTBEHHOTO HWHTCIJUICKTYAJIbHOTO Pa3BUTHUA B BBI6paHHOI71 |

|

MemanpeOMemuolx:
[ ucronn3opanue pa3MYHBIX BHJAOB TO3HABATEIBHOM  JEATEIIBHOCTH U OCHOBHI:IX]l
| IHTEJUICKTYallbHBIX ONepanuii (II0CTaHOBKM 3aiaud, (OPMyJIMPOBaHHUS TUIIOTE3, aHAIU3A U |
| cuaTe3a, cpaBHEHHS, O00OOIIECHUS, CHCTEMATH3AIMH, BBISBICHHUS NPHUYUHHO-CIICICTBEHHBIX |
| CBA3€H, MOMCKa aHaIoroB, (OPMYJIUPOBAHUS BBIBOJOB) JIJISl PEIICHUS MTOCTABICHHON 3a1auu, :
| IPUMEHEHNE OCHOBHBIX METOJOB MO3HAHHUSI (HabmroieHNs, HAyYHOTO SKCIEPUMEHTA) IS |
|
I
1

| HU3YUCHUA PA3JIMYHBIX CTOPOH XMUMHYCCKUX 00BEKTOB U IIpoLecCcoB, ¢ KOTOPbLIMU BO3HUKACT

| 3aKOHOMEPHOCTSAMHM; YBEPEHHOE T10JIb30BAHUE XUMHYECKOW TEPMUHOJIOTUENH M CUMBOJIMKOU, |

| BlIajileHne OCHOBHBIMM METOJAMH HAy4YHOIO II03HaHMs, MWCHOJIb3YEMbIMH B XUMHHU: |
| mabmozenuem,  onucanueM, U3MEPEHUEM, JKCIEPUMEHTOM; yMEHHE 00pabaThIBaTh, |
| OOBACHATH PE3yJIbTAaThl IPOBEAEHHBIX OIBITOB M JIEJaTh BBHIBOJbI; TOTOBHOCTh U CIIOCOOHOCTD |



1.4. PexoMeHayeMoe KOJIUYECTBO YaCOB Ha OCBOCHHE pado4ell MPOrpamMmbl
Y4eOHO# TUCHUIINHBI:

MO CTEeIHATIBHOCTH | 44.02.04 | | CrenpajibHOE JOIIKOJIbHOE 00pa30BaHue

MaKCHUMaJIbHON y4eOHOH Harpy3Kku 00ydaromerocs 4acoB, B TOM YHCJIE

00s13aTeNbHON Ay TUTOPHOM yueOHOM Harpy3KH 00yJaromerocs 4acoB,

CaMOCTOSATENILHON paboThl 00YYaOIIEerocs 9acoB.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIUIIJIAHBI

2.1. O0beM yueOHOM TUCHMILIMHBI U BUAbI Y4e0OHOH padoThI

Ne Bup yueOHoi1 padoThI Oo6bem
4acoB
1 MakcuMainbHasi yueOHasi Harpy3ka (Bcero) 59
2 OO0s3aTenpHas ayIMTOpHAs yueOHas Harpy3ka (BCero) 39
B TOM YHCJIC:
2.1 J1a00paTOPHBIE M IPAKTUYECKUE PAOOTHI 27
2.2 JICKIIUU 12
3 | CamocrostensHas paGora oGyuaromerocst (Bcero) 20
B TOM YHCJIC:
3.1 MOITOTOBKA WH(OPMAITMOHHOTO COOOIIEHUS, CO3aHME 11
MIPE3CHTALIUU
3.2 COCTAaBJICHHEC U PCIICHUE CUTYAITMOHHBIX 3a]1a4 3
3.3 COCTaBJICHHE TECTOBBIX 33JIAHMI M ATAJIOHOB OTBETOB K HUM 2
34 COCTaBJICHHE CBOJIHOM (0000IaroIIeii) TaOIUIIBI 10 TEME 4
Wrorosas arrecranus B popme ):LH(b(beperl
HUPOBAHHBIN
3a4er,
2 ceMecTp
Hrtoro 59




OV ]1.06.02 EcTtecTBO3HAHNE: XUMUS

2.2. IlpumMepHBIH TEMATHYECKHI IVIAH U COAEPKAHUE YUeOHOW TUCIUIIIHHBI

Homep pa3aesioB u HaumeHoBaHMe pa3/iesioB U TeM O6nem Yposenn
TEM Conep:xkanue yueOHOro MaTepuasia; jadoparopabie u | 1308 0CBOEHMS
NpaKkTHYeCKue 3aHATHS; CAMOCTOsITeIbHasI padoTa
o0yuarmuxcst
1 2 3 4
Pazpea 1. OO0masi U HeopraHu4yecKasi XUMHSA
Tema 1.1. OCHOBHBIC ITOHSTHS U 3aKOHBI
Jlexun 1
Coneprkanue yueOHOT0 MaTepuaa
1 BemectBo. Atom. Monekyna. XuMuueckuil anemeHT. Amnorponus. [Ipocteie u 1 1
CIOXHbIE BellecTBa. KauyeCTBEHHBI M KOJMYECTBEHHBIH COCTaB BEILECTB.
Xumudeckne 3HaKd M (Popmyinbl. OTHOCHTENBHBIE aTOMHAs W MOJEKYJISIpHas
Macchl. KonuuecTBo BellecTna.
2 CrexuomeTpus. 3aKOH COXPAaHEHHMsSI MacChl BEIIECTB. 3aKOH IOCTOSHCTBA 1 2
COCTaBa BEIICCTB MOJIEKYJISIPHON CTPYKTYpHL. 3aKOH ABOTaIpO W CICICTBHS W3
HETO.
3 PacuerHpie 3agaud Ha HAaXOXKJEHUE OTHOCUTEIBHOM MOJEKYISIPHONH MAacCHhl, 1 3
ONPEJCICHUE MACCOBOM JOJIM XUMHUYECKUX 3JIEMEHTOB B CIOKHOM BEIIECTBE.
CemuHApCKHE u | - CrexuomeTpusi. 3aKOH COXpPAaHEHUS MACChl BEIIECTB. 3aKOH 2 2,3
MPaKTHYECKUE pa0OThI | MOCTOSIHCTBA COCTABa BEIIECTB MOJICKYJIIPHON CTPYKTYPHI.
- PacuerHbie 3amauMm Ha HAXOXJICHHWE OTHOCHUTEILHOW
MOJIEKYJIIPHOW  MAacchl, OMpEIeIICHue MacCOBOW  JOIH
XUMHUYECKUX JIEMEHTOB B CIIO)KHOM BEIIECTBE.
Tema 1.2. Ilepuoguueckuit  3axkoH u  Ilepuoauueckas  cucrema
xuMuueckux aneMenToB [I.M. MeHeneeBa u cTpoeHre atoMa
Jlexun 2
Coneprkanue yaeOHOro MaTepuaia
1 Otkpeitue .M. MengeneeBsiM [lepuogmueckoro 3akona. Ilepmoamueckuit 1 1
3akoH B (opmymupoBke J[. M. MenneneeBa. Ilepuoanueckas Tabnuia
XUMHUYECKUX DIIEMEHTOB — Tpaduieckoe OTOOpakeHHe NepUOTUISCKOTO
3akoHa. CTpyKTypa NEepHOANYECKON TaOIHIbl: MepUobl (Mayble U OOJbIIHE),
rpymnisl (rnaBHas u mobounas). CoBpemenHas ¢popmynupoBka [lepuoauaeckoro
3akoHa. 3HaueHue Ilepumommyeckoro 3akoHa u Ilepuoguueckoil cUCTEMBbI
xumudeckux aneMeHToB .M. MenzaeneeBa njsl pa3BUTHsI HAYKU U IOHUMAaHUS
XUMUYECKOU KapTHHBI MUPA.
2 ATOM — cnoxHasg yactuna. Sapo (MpOTOHBI M HEUTPOHBI) W DIIEKTPOHHAs 1 2
obonouka. Mzoromel. CTpoeHHE JIIEKTPOHHBIX 000JOUYEK aTOMOB JJIEMCHTOB
Majblx TeproaoB. OCOOEHHOCTH CTPOCHHS 3JIEKTPOHHBIX O0O0JI0OYEeK aTOMOB
3JIEMEHTOB OOJBIIMX TEPHOAOB (TMEePeXOAHbIX 3neMeHTOB). [loHsTne 00
opouTtansax. s-, p- W d-opOuTamu. ODIEKTPOHHBICE KOH(PUTYpAllUd aTOMOB
XUMUYICCKUX JICMEHTOB.
CamocrosTenpHas - IloaroroBka WHGOPMAMOHHOTO COOOIIEHUS TIO TEME: 3 2,3
paboTa CTyIeHTOB «llepuoouueckomy 3AKOHY b6yoywee He 2po3um
paspyuieHuem».
Tema 1.3. CtpoeHne BemecTna
Jlexkmun
Conepkanue yueOHOT0 MaTepuaia
1 Wonnas xumudeckas cBsi3b. KaTHOHBI, X 00pa30oBaHUE U3 aTOMOB B PE3yJIbTaTe 1 2

mporiecca OKUCIIEHUS. AHHOHBI, WX OOpa3oBaHHWE M3 aTOMOB B pe3yJbTaTe
mpolriecca BOCCTaHOBJNIEHUS. MOHHAs CBsI3b KaK CBSI3b MEXKIY KaTHOHAMHU U
aHMOHAMM 3a CYET 3JIEKTpOCcTaThdeckoro nputsxenns. Kinaccudukaius MOHOB:

8




M0 COCTaBy, 3HaKy 3apAga, HAIWYUIO TUApPATHOH oOojouku. HMoHHBIE
KpUCTaJuIndeckue  pemeTkd. CBoiicTBa BEMIECTB C  HOHHBIM  THIIOM
KPUCTAJUINYECKON PEIIETKH.

KoBanentHas xumuueckas CBs3b. MexaHW3M 00pa30BaHUs KOBAJCHTHOW CBS3U
(oOMeHHBTI u JIOHOPHO-AKIIEITOPHBIHN ). ONEKTPOOTPHUIIATETEHOCTD.
KoBanenTHble nojsipHas ¥ HemossipHas cBsA3U. KpaTHOCTh KOBAaJIEHTHOW CBSA3HM.
MonekynspHble 1 aTOMHBIE KpHUCTAJUIMUECKHE perieTkd. CBOICTBA BEIIECTB C
MOJIEKYJISIPHBIMU M @TOMHBIMU KPUCTANIMYECKUMHU PEIISTKAMHU.

Merannnueckas KpUCTAJUIMYECKAA PpeIICTKa W METANIMYCCKAasd XUMHNYCCKas
CBs3b. DU3WUECKHE CBOMCTBA METAJLJIOB. AI‘peI‘aTHBIe COCTOsIHHUS BCHICCTB:
TBCpI[OC, KHUIKOC U ra3006pa3Hoe COCTOsAAHUA BCUICCTB. Hepexoz[ BC€IICCTBA M3
OIHOI'0 arp€raTHOro COCTOAHHUA B IPYIO€. BOI[OpO,Z[HaH CBA3b.

ITonstTne o cMecu BemecTB. ['oMOTeHHBIE W reTeporeHHbie cMecu. CocTaB
cMmeceill: o0beMHasi U MaccoBasi JIOJIM KOMIIOHEHTOB CMECH, MaccoBas O
npumeceii. Iloratne o gucnepcHoit cucreme. ucmepcHas ¢aza wu
mucriepcuonHas cpena. Kmaccudukanms gucnepcHslx cucteM. llonstue o
KOJJIOUJHBIX CHCTEMaX.

CemuHapckue u - Monnas xumudeckasi CBsI3b.
MpakTHYeckue paboTel | - KoBaneHTHas XuMudecKast CBS3b.

- Meramnueckasi KpucTaJuiIdueckasi perieTka u
METaJINYECKast XUMUYECKasl CBSI3b.
- IloHsaTHe 0 cMecH BEIECTB.

CamocTosTenpHas - CocraBlieHHE B PEUICHNE CUTYAlMOHHBIX 3a/1a4.

paboTa CTyIeHTOB

2,3

Tema 1.4. Boga. PacTBopbl. DnekTponutuyeckas IUCCOIUAIIH

Jlexun

Coneprkanue yaeOHOro MaTepraia

1

Boma kak  pactBopuTenb. PactBopumocTh  BeiiecTB.  HachlleHHBIE,
HCHACBIIIICHHBIC, TMCPCCHINICHHBIC pPaCTBOPLI. 3aBHCHUMOCTD PacTBOPUMOCTHU
ra3oB, XHJIKOCTSH W TBEPABIX BEIIECTB OT Pa3IWYHBIX (hakTopoB. MaccoBas
JIOJIsl PAaCTBOPEHHOTO BEIIECTBA.

SJ'IGKTPOJ'II/ITBI n HEBJICKTPOUTEIL. SHeKTpOJ'II/ITI/I‘ICCKaﬂ Jucconranys.
MexaHu3Mbl SHCKTPOHHTHQGCKOIZ aucconuanvu it BCHICCTB C PA3JIMYHBIMU
THIIAMH XUMHYECKOH CBSI3H. FI/IZ[paTI/IDOBaHHBIC U HCTUAPATUPOBAHHBLIC MOHBI.

Crernenp AIeKTPOIUTHICCKON aucconranui. CHIBHBIE U CIa0bIe DICKTPOTUTEL.
OCHOBHBIC TIOJIOXKCHUSI TCOPUHU DJIEKTPOIUTHICCKON muccormanuu. KucioTsl,
OCHOBAHUsI M COJTH KaK AJICKTPOJIHTEI.

CeMuHapckue u - DONEKTPONUTHl U HEdJIEKTPOUTHI.  DIICKTPOJIUTHYCCKAS
MIpaKkTUIeCcKre paboThl | TUCCOIMAIIHS.

- CremeHp 3JEKTPONUTHICCKON mucconuanui. CHIbHBIE H
caa0bIe DJICKTPOJIUTEIL.

Tema 1.5. Krnaccudukanus HeOpraHUIecKX COSTMHEHNUH M UX CBOWCTBA

Jlexkmun

Coneprkanue yaeOHOro MaTepuaia

1

Kucnotel kak 3J€KTPONUTHI, MX KiIacCU(UKALUS MO Pa3IUYHBIM MPU3HAKAM.
XUMHUYECKHE CBOMCTBA KHUCIOT B CBETE TEOPUHM AJICKTPOIUTHYECKOU
nmucconmanmu. OCOOEHHOCTH B3aMMOICHCTBUS KOHIICHTPUPOBAHHON CEPHOU U
a30THOU KUCIOT ¢ MeTayuiamu. OCHOBHBIE CIOCOOBI TOTYUEHHS KUCJIOTHI.

OCHOBaHUS KaK AJIEKTPOJUTHI, UX KiIacCH(UKANUS MO Pa3INYHBIM MPU3HAKAM.
XUMHUYECKHE CBOMCTBA OCHOBAHUW B CBETE€ TEOPUH DJICKTPOIUTHUECKOU
nucconmanuu. Pa3inoxkeHne HEpacTBOPUMBIX B BOJe¢ OCHOBaHWN. OCHOBHBIC
CHOCOOBI MOJTYYCHUSI OCHOBAHHMIA.

Comn xak anekTpoauTbl. ColaM CpeHHE, KUCIBIE M OCHOBHBIE. XHMHUYECKHE
CBOHCTBA COJIEH B CBETE TEOPHHU SJIEKTPOIUTHUYECKOH aucconnanuu. CriocoOsl
nostydeHus coneil. 'maponns coneil.

ConeoOpasyroiue U HecojieoOpasyrolie okcuabl. OcHOBHBIE, aM(OTEpHBIC U
KHCJIOTHBIE OKCHJIbI. 3aBHCHMOCTh XapakTepa OKCHIa OT CTENCHU OKHUCIICHHUS
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o0Opasyromero ero MeTala. XWMHYECKHE CBOWCTBA OKCHAOB. llomydueHue
OKCH/JIOB.

CCMI/IHapCKI/IG nu - Kucnorel kax QJICKTPOJIUTBI, HUX K.]'IaCCI/I(bI/IKaL[I/ISI oo
MPAKTUYICCKUC pa6OTBI Pa3JINYHbIM IIPU3HAKAM.

- OcHoBaHHs Kak QJICKTPOJIUTBI, HX KJIaCCI/I(l)I/IKaHI/IH 110
Ppa3JIN4YHbIM IIPpU3HAKaM.

- Comm xak OJICKTPOJIUTHI. Comu CpCeAHnC, KHCIIBIC U
OCHOBHBIC.

CamocrosTenpHas - IToaroroBka UHPOPMAITIOHHOTO COOOIIEHHS:
paboTa CTyIeHTOB «Mecmopooicoenusi 1 UCHONbL308AHUE 6 XO03AlCmee conel

yeonvHou Kuciomul Ha meppumopuu PK».
- CocTaBieHHe TECTOBBIX 33JaHUH U 3TAJIOHOB OTBETOB K HUM.

2,3

Tema 1.6. XHUMHUYECKHE PeaKIiu

Jlexmun

CopepikaHue yaeOHOro MaTepuaia

1

Knaccudpukauus xumudeckux peakuuil. Peakuum coeanHeHUs, pas3iioKeHHS,
3amMenieHus, ooMeHna. Karamntuueckre peakunuu. OOpatumble 1 HEOOpaTHMBbIC
peakuuu. [OMOreHHbIE W TETEPOTEHHBIE pEaKIUH. OJK3O0TEPMHUUYECKHE U
DHIOTEPMHUYECKHE peakuu. TerioBoil d(PdexT XUMHYECKUX PpEeaKIui.
TepMoxuMHUECKHE YpaBHEHHSI.

OKHCIUTEILHO-BOCCTAHOBUTEIBHBIE pCaKkmuu. CrerneHn OKHCJICHUA.
OKHCIIMTEIb M BOCCTaHOBJICHHE. BOCCTaHOBUTENIHL U OKHUCIICHHE. MCTO)I
3JICKTPOHHOI'O OanaHca JUISL COCTaBJICHHA ypaBHeHI/Iﬁ OKHCIIUTCIbHO-
BOCCTAHOBUTCJIBHBIX peaxunﬁ.

IToHsiTHE O CKOPOCTHM XWUMHUYECKHX peakiui. 3aBUCUMOCTh CKOPOCTHU
XUMUYECKUX PpEaKIUi OT pa3In4HbIX (aKTOPOB: MNPUPOIBI PEarupyrOIINX
BEIIICCTB, UX KOHIICHTPAIIUHU, TEMIIEPaTyphl, IOBEPXHOCTH COMPUKOCHOBCHUS U
WCIIOJIb30BaHMUSA  KaTtamm3aropoB. OOpatuMble W HEOOpaTHMBIE PEaKIIHH.
XUMHYECKOE paBHOBECHE U CITOCOOBI €r0 CMEIEHHSI.

CeMuHapckue u - Knaccudukanys XumMuyeckux peakuui.
IpaKkTU4ecKue padoThl | - OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUHL.

Tema 1.7. MeTaiuiel 1 HEMETAJIbI

Jlexkun

Coneprkanue yueOHOTO MaTepraia

1

Mertamnel. OCOOEHHOCTH CTPOEHHSI AaTOMOB M KpHCTaLIOB. Puznyeckue
cBolicTBa MeTawioB. Knaccudukanuss METauIOB MO Pa3iWYHBIM TMPH3HAKAM.
XUMHUYECKHE CBOMCTBA METAUIOB. OJNEKTPOXUMHUYECKUN psAl HANpsHDKEHUH
MeTaiuioB. Metamnotepmusi. Obmie ciocoOsl momy4eHus: Metainios. [lorstre o
Mmetautyprun. [lupoMeramnyprus, ruApoOMeTauTyprusi U 3JIEKTPOMETaTyprusl.
CrninaBsl YepHBIE U [IBETHBIE.

Hemetannsr. OcobeHHOCTH CTPOCHUA aTOMOB. Hemetamier — OPOCTHIC BCIICCTBA.
3aBHCHMOCThH CBOMCTB T'aJIOT€HOB OT MIX IIOJIOXKEHUS B nepnozu/meCKoﬁ CUCTEMC.
OKHCIIUTEIbLHBIE U BOCCTAHOBHUTEILHBIE CBOMCTBA HEMETAJIJIOB B 3aBHUCUMOCTH
OT MX IMOJIOKCHHUA B pAAY SJCKTPOOTPULATCIbHOCTH.

CamocrosiTenbHas - ToxaroroBka WHPOPMANMOHHOTO COOOIICHUS, CO3JaHUE
paboTa CTyIeHTOB npe3eHTaIuit: «Mecmopoocoenus cepvl u eé coeouHenuli Ha

meppumopuu  PK», «Mecmopoosicoenue pocgopumos 6
baccetine pex Coiconvt, Boimu, na Tumane, [onaprom Ypane u
1aii-Xoey.

- TloaroroBka WHQOPMAIIMOHHOTO COOOIICHUS, CO3JaHue
npe3eHTanuit:  «MecmopooicOeHus.  anoMunuesvlx pyo U
Nepcnekmugbl  NPou3B00CmMea amItOMUHUS HA  Meppumopuu
PK».

2,3

Paznea 2. Opranuyeckasi XumMus

Tema 2.1. OcHOBHBIE TOHATHUS OPTaHUYECKON XUMHUHU U TEOPHUsl CTPOEHUS
OpPraHMYECKUX COCAUHEHUH

Jlexun
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Coneprkanue yaeOHOro MaTepraia

1

IIpenmer oprannueckoit xumuu. [IpupoHbIe, HCKYCCTBEHHBIE U CUHTETUYECKUE
opranudeckue  BemiectBa.  CpaBHEHHE ~ OpPraHUYECKUX  BEIIECTB  C
HeopraHudeckumu. BaneHTHoCTh. XuUMHUECKOE CTPOCHHE Kak MOPSAIOK
COCIMHCHUA aTOMOB B MOJICKYJIBI 110 Ba&JICHTHOCTH.

Teopust cTpoeHust opraHmdeckux coeavHeHnid A. M. BytmepoBa. OcHoBHbBIE
MOJIOXKECHHUST TEOpPUM XHMMHMUYECKOro CTpoeHuss. HM3omepus U HM30MEpHL
Xumuyeckue (HopMyJIbl U MOAEIH MOJIEKYJ B OPraHMYECKO XUMHUHU.

Knaccudukamuss opranmdeckux BemecTB. Kiaccmbukamuss BemecTs 110
CTPOCHHMIO YIJIEPOJAHOIO CKElIeTa W HAJIWYMI0 (YHKIMOHAJIBHBIX TPYIIIL
TI'omonoru u romosorus. Hayana nomenknatypsl [IUPAC.

Knaccudukanust peaknuii B OpraHU4ecKoil xumud. Peaknuu mnpucoeanHeHUs
(TumpupoBaHWs, TAJIOTCHUPOBAHUS, THIPOTAIOTCHUPOBAHUS, THAPATAIHH).
Peakmuu OTIICIICHUS (mermapupoBaHusl, JeTUApOrajloreHupoOBaHusl,
JeruapaTamyn). Peakiuu 3aMenieHus. Peakimmy n3oMepHu3alim.

CemuHapckue u | - Kmaccuduxanusi opraHn4eckux BEIecTB.
npaktuieckue pabdotsl | - Kinaccudukanus peakiuidi B OpraHn4eckoi XHMHUH.

CamocTosiTenbHast - [onroroska WHPOPMAIIIOHHOTO COOOIICHHNS:
paboTa cTyeHToB «DKonoeuveckas cumyayus 8 pauoHax 000vluu Hepmu,

yens, 2aza na meppumopuu PKy.

2,3

Tema 2.2. YTI1eBogopOoAbl M UX MPUPOAHBIE HCTOUYHUKU

Jlexuun

Coneprkanue yaeOHOro MaTepuaia

1

AJIKaHBI: TOMOJIOTHYECKUH psii, H30MEpHUs M HOMEHKJIATypa ajKaHOB.
XvuMUYecKHe CBOWCTBAa allkaHOB (METaHa, 3TaHa): TOPCHHE, 3aMelICHHE,
pasyokeHue, AeruapupoBanue. [IlpuMeHeHre aJKkaHOB HA OCHOBE CBOMCTB.

AJIKEHBI. OTHUEH, ero TTOJTyICHHE (meruapupoBaHTEeM JTaHa,
JeTnoIuMepHu3aleil  monudTHieHa). [oMmomormveckwii  psn,  H30MepHs,
HOMEHKJIaTypa  alKeHOB. XHUMHUYECKHE CBOHCTBAa JTWIECHA: TOpPEHUE,
KayecTBeHHbIE peakiuu (oOeciBeunBaHWe OpPOMHOM BOJBI W pacTBopa
MepMaHTaHaTa KaJius), TUApaTanus, nomuMmepusanus. [IpuMenenne TiieHa Ha
OocHOBE cBOWCTB. [loHATHE O AMEHAX Kak YrieBOJAOPOJax C ABYMS JBOMHBIMU
cBs3simu. ColpspkeHHBIE JTUEeHBl. XWUMHYECKHEe CBoOWcTBa Oyrtamuena-1,3 u
M30TpeHa: oOecIBeUnBaHHE OPOMHOM BOJBI W MOJUMEPH3ANUS B KAYIYKH.
HatypanbHblil ¥ cCHHTETHYECKUE KaydyKH. Pe3uHa.

Ankunpl.  AuetwneH. XWMHUYECKHE  CBOMCTBAa  alleTWICHAa: TOPCHHE,
oOecriBeurBaHWEe OpOMHOW  BOJBI, MPHCOEAWHEHHH  XJIOPOBOIOpPOJA U
rugpatanusa. [lpuMeHeHue alleTWiIeHa Ha OCHOBE CBOMCTB. MexkiaccoBas
U30MEpHs C aJIKaIUCHAMU.

Apensl. benson. XuMudecknue cBOHCTBa O€H30J1a: TOPEHHE, PEAKIUU 3aMELICHUS
(ra;morenupoBanuie, HATpoBaHHE). [IpuMeHeHne OeH307la HA OCHOBE CBOWCTB.
IIpupoaHble UCTOYHUKH YriaeBOAOpoAoB. [IpupoaHeIii ra3: coctaB, NpUMEHEHUE
B KauecTBe TormBa. Hedgts. CoctaB u nepepadorka Hedtu. [leperonka Hedru.
HedrenpoaykTsl.

CemuHapckue M | - AJKaHBI: TOMOJIOTHYECKHIA psii, HOMEHKJIAaTypa, CBOWCTBA,
MpaKkTUIECKUe paboThl | TOIyYeHHE U IPUMEHEHUE.

- AIKeHBI: TOMOJOTHYECKUH psii, HOMEHKJIATypa, CBOWCTBA,
MoJTy4eHNe U IpUMeHEeHHE.

- AJKWHBI: TOMOJIOTHYECKHI psill, HOMEHKIATypa, CBOWMCTBA,
MOJIyYCHHE U IPUMEHEHHE.

- ApeHbl: O€H30JI: CBOMCTBA, IOJTYUCHHUE U MPUMEHEHHE.

Tema 2.3. Kucnopoaconepxaliue opraHuuecKue COeTMHEHUs

Jlexkmun

Cojeprkanue yuyeOHOTO MaTepuaia

1

Cruptel. [lomydenue 3taHona OpoXKEHHEM TIIOKO3BI M THApaTalueidl 3TUIICHA.
lumpokcunbpHass Tpymma Kak (QyHKOMOHanmbHas. lloHATHE O TpenenbHBIX
OJHOATOMHBIX CIHUPTAX. XUMHUYECKHE CBOWCTBA 3TAHOJA: B3aUMOJEWCTBUE C

11




HaTpreM, 00pa30BaHWE MPOCTBHIX M CIOXKHBIX d(PHUPOB, OKHCICHHUE B alIbJCTHII.
IIpuMenenne 3TaHONIAa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 IOCICACTBHS IJIS
OpraHM3sMa 4YeJoBeKa M npeaynpexiacHue. [JIMIEepuH Kak MpEeACTaBUTEIb
MHOTOaTOMHBIX cHUpTOB. KadecTBeHHasi peakiusi HA MHOTOATOMHBIEC CIIUPTHL.
IIpuMeHeHue MnIepuHa.

®deHon: GuU3NYECKHEe M XMMUYECKHE CBOWCTBA. B3aWMHOE BIIMSHHUE aTOMOB B
MoJieKylle ()eHOoJa: B3aMMOJICHCTBUE C THUAPOKCHIOM HATpHS W a30THOM
kucioTo. IlpuMeHeHne GeHola Ha OCHOBE CBOMCTB.

Anpaerunel. AnpaeruaHas rpymnmna kKak GpyHkmuoHamsHas. DopManbaerun U ero
CBOWCTBAa: OKHUCJEHHWE B COOTBETCTBYIOILIYIO KHCIOTY, BOCCTAHOBJICHHUE B
COOTBETCTBYIOLIUI CITHPT. [Honyuenue allbJICTUIOB OKHCJICHUEM
COOTBETCTBYIOIINX CINUPTOB. lIpumeHeHne ¢opmanpieruga Ha OCHOBE €ro
CBOICTB.

[lonstne o  kapOOHOBBIX  Kucinorax. KapOokcuipHas  rpymma — Kak
¢yHKUMOHANBHAs. ['oMonormyeckuid  psAA  TpENeNbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX  KHCIOT. IlomydeHue  KapOOHOBBIX  KHCIOT  OKHCJICHUEM
AIBJCTHIOB. XHMHUYECKHE CBOHCTBAa YKCYCHOW KHCIOTBHI: OOLIME CBOWCTBa C
MHUHEPaJbHBIMUA KUCIOTaMH U peakuust dTepuduranuu. [Ipumenenue ykcycHOR
KHACJIOTBl HA OCHOBE CBOMCTB. BrpIcHiMe »XKHUpHBIE KHCIOTBI Ha IpHUMEpe
NaJJbMUTUHOBOM U CTEAPUHOBOM.

Crnoxsble »>pupsl M KUpbL [lomydeHHe CIOXHBIX S(QUPOB peaxiuei
stepuduranun. CloxHble >QHUPHl B NpPHpPOJE, HX 3HaueHHe. [lpuMeHeHue
CIOXHBIX 3(UPOB Ha OCHOBE CBOWCTB. JKUpBI Kak CIOXHBIE J(UPHL.
Knaccudukanust xupoB. XUMHYECKHE CBOWCTBA JKHPOB: THAPOIU3 U
THAPUPOBAHME KUIKHX KUPOB. IIpuMeHeHne KUPOB HA OCHOBE CBONCTB. Mbla.

VYrneBoapl, uX Kiaccupukauus: MOHocaxapuibl (TNIOKo3a, (pykrosa),
JUcaxapusl (caxapo3a) U MmoymcaxapuIbl (Kpaxmai U [euTono3a). [ mroko3a —
BEIIECTBO C JIBOMCTBCHHON (YHKIMEH — albaerufociupr. XHUMHUYECKHUE
CBOWCTBA TJIIOKO3BI: OKHCIIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHUE B
copbut, crnuproBoe OpokeHue. IlpuMeHeHHE TIJIIOKO3bI Ha OCHOBE CBOICTB.
3HavueHWe YIJIEBOJOB B KMBOM NPUPOJE W JKU3HH UenoBeka. [loHsTue o
peaKkuusx MOJUKOHACHCAMU M THAPOJIM3a Ha NMpUMEpE B3auMOIPEBPAILCHUN:
IJII0K03a <> NOJIHCaXapu/.

CemuHApCKHE u | - Coupte: kmaccupuKanus, CBOWCTBA, NOJIy4YeHHE U
MPaKTHYECKUE pa0OThl | MPUMEHEHHE.

- OenHon: (pu3MUecKue U XUMUYECKHe cBoicTBa. [lonydyeHue u
[PUMEHEHUE.

- Anbaeruzmpl: TOMOJIOTHYECKMM  psl, HOMEHKJIaTypa,
CBOMCTBA, IOMYyYEHUE U IPUMEHEHUE.

- Kap6oHnoBbie KHUCJIOTBI: TOMOJIOTHYECKUH pan,
HOMEHKJIaTypa, CBOMCTBA, IIOJIyYEHUE U IPUMEHEHHUE.

- Cnoxsble 3QUPBl M IKHUPBL: CBOKMCTBa, IMOJIYYCHHE W
IPUMEHEHHE.

CaMocTosTenpHas - CocraBneHue cBomHOM (00oOIIaromIeii) TabMUIIBI 1O TeMe:
paboTa CTyICHTOB «Yenesoowl: knaccugpuxayus, ceoicmea, yHKyuuy.

2,3

Tema 2.4. A3soTtcozepikaiiie opranndeckue coeauaenus. [loammepnl

Jlexuun

CopepikaHue yaeOHOro MaTepuaia

1 IlonsiTme 006 amuHax. AnudaTHueckne aMmHHbI, HUX Kilaccuukanus U 1
HOMEHKJIaTypa. AHWIMH KaK oprannyeckoe ocHoBanue. [lomyuenne annnnaa u3
HUTpOoOeH3011a. [IpuMeHeHne aHwInHa Ha OCHOBE CBOMCTB.

2 AMHUHOKHUCIIOTBI  Kak  aMmoTrepHble  ITUQYHKIHMOHAIBHBIE  OpPraHMYecKHe 1

coenuHeHusa. XHUMHUYECKHE CBONMCTBA aMHHOKHKCIIOT: B3aUMOIEHUCTBHE C
IeJI0YaMu, KHCJIOTaMH M JPyr C JAPYyroM (peakmusi TMOJUKOHICHCAIINHN).
Ilentugnas cBsi3p W nonunentuibl. lIpruMeHeHHe aMHHOKHCIOT Ha OCHOBE
cBoiicTB. [lepBuuHas, BTOpUYHAs, TPETUYHAS CTPYKTYpPbI OETKOB. XUMHUYECKUE
CBOlCTBa OETKOB: TOPEHME, JCHATypalus, THUIPOIN3, IIBETHHIC PEaKIIHH.
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bruonorndeckue GyHKIINN OCIIKOB.

ITomumeprl. benkun W monmcaxapuasl Kak —OwmomonmMepbl. [lmacTtmaccsr.
[Tonydyenue mnonmMMepoB peakuueill MONUMEPHU3ALMU U TMOJUKOHJIEHCAIHU.
TepMonnacTHuHBIE W TEpMOpPEaKTUBHBIE MiacTMaccel. [IpencraBurenn
uractMace. Bomokna, mx kmaccudukanus. Ilomydenne Bosokon. OtaenpHBIE
MPEACTaBUTCIN XUMHWYCCKUX BOJIOKOH.

4

[TpomexyTouHas arrectanus B hopme nuddepeHINPOBaHHOTO 3aUeTa

CeMuHapckue u | - llonstue 00 amuHaxXx. AHWIMH: CBOMCTBa, IOJYYCHHE,
MpaKTHYECKue paboThl | MPUMEHEHHE.

- Iomumepnl. benku u monucaxapuibl Kak OHOMOJIMMEPHI.
[TnacTmaccsl.
- lnddepeHmpoBaHHbIN 3a4eT.

CamocrosTenbHas - CocraBneHue CBOgHOU (000OIIaroIIel) TaOMHUIBI 10 TEME:
pabota cTyIeHTOB «llonumepvl:  Kraccuguxayus, cgolicmaa, dyuryuu,

npumeHerue».

2,3

I[IpumepHasi TeMATHKA HHIUBUIYAJbHBIX MPOEKTOB

NN R WD =

Ptk ek ke ke = \O
NNk W= O

CoBpeMeHHbIC METObI 00e33apayKUBAHUS BOIBL.

ANoTpONHA METAIJIOB.

Kuznp u pnesrensnocts .M. Menaeneena.

«IleproamueckomMy 3akoHY OyIyIee He TPO3HUT Pa3pyIICHUEM. . >

OxpaHa OKpy>Karolei cpesibl OT XUMUUYECKOTO 3arpsi3HEHUS.

[IpumeneHue TBepAOro U ra3o00paszHoro okcuaa yriepona (IV).

3ammTa 030HOBOTO SKpaHa OT XUMHUIECKOTO 3arps3HCHUS.

PacTtBOpsI BOKpYT Hac. THUIIBI paCTBOPOB.

YcTpaHeHue KEeCTKOCTH BOJBI Ha MMPOMBIINUICHHBIX MPEATNPUITHSIX.

CepHast KHCIIOTa — «XJIE0 XUMUYECKOHN MPOMBIIIIICHHOCTH.
Hcnonp3oBaHre MUHEPATBHBIX KHCIOT HA MPEANPUITHAX PA3THIHOTO TIPOGHIISL.
OKCHIIBI B COJTH KaK CTPOUTEIHHBIC MATEPHAIIBI.

MHoronukuii KapOOHAT KaNbIUs: B IPUPOJIE, B TPOMBILIUIEHHOCTH, B OBITY.
DNEeKTPOIIN3 PaCIJIABOB AJIEKTPOIUTOB.

HcTopust BOSHUKHOBEHUS M Pa3BUTHSI OPTaHHUYSCKOW XUMHUHU.
YTII1eBOIOpOAHOE TOILTUBO, €TO BUIBI M HA3HAUCHHUE.

CHHTETHYECKHE KaYIYKH: UCTOPHS, MHOTOOOpAa3He M IMMePCIEKTHBEIL.

Bcero

59
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4.1.1

4.1.2 naGopatopuu

3. YCJIOBUSA PEAJIN3AIIMY YYEBHOM JUCITATIIMHBI

3.1. TpeGoBaHHUsA K MUHMMAJIBHOMY
MaTepHATbHO-TEXHHYECKOMY 00ecrie4yeHn 0

Peamuzanus pa60qel71 mporpaMmaI yqe6H0171 JAUCHUIUIMHBI ITPEATIOIaracT HaJIM4uce

ydyebHoro kabunera  Ne316, kaOUHET €CTECTBO3HAHUS

nHPOPMATUKU U MH)OPMAITHOHHO-KOMMYHHKAIIMOHHBIX

TEXHOJIOTHIA;
4.1.3 3ana OMOIHMOTEKA;
YATAJIBHBIN 3aJ1 C BBIXOJIOM B c€Th MIHTEpHET.
3.2 O6opynoBanue yueOHOro kabnHeTa M padbo4ux MecT KaOnHeTa
Ne HaumMeHoBaHUs 00HEKTOB M CPEICTB MATEPUATBLHO-TEXHUYECKOTO Mpumeyanus
obecrneyeHust
Ob6opynoBanue y4eOHOro KaduHeTa
paboure MecTa 1Mo KOJIMYECTBY 00yJaronuxcsi — He MeHee 25
pabouee MECTO MpenoaaBaTels;
JIOCKa JIJIsl MeJia
pa3ABIIKHAS IEMOHCTPAIIMOHHAS CHCTEMA,
IleyaTHbIe MOCOOUA
TemaTtnueckue TaOIAILI
ITopTpeTsl
TexHuueckue cpeacTtBa 00ydeHust
Ne HauMeHoBaHUsI 00HEKTOB M CPEJICTB MATEPUATBLHO-TEXHUYECKOTO IMpumeyanus

obecnmeyeHus

Texnnueckue cpeacrsa o0yuenus (cpeacrsa UKT)

TeneBu30p ¢ YHUBEPCAIBHOM MOJICTABKON

Buneomarautodon (Buaeorieiiep)

Aynio-ueHTp

MynbTHMe IUAHBIIA KOMIIBIOTED

CKaHep C HpHCTaBKOﬁ AJI1 CKAHUPOBAHU A CHaﬁI[OB

TIpunTep a3epHbIi

IIndposas BuIeokamepa

Llndposas hoTokamepa

CrnaliI-ipoeKTop

MynbTuMeana IpoeKTop

Croun asist mpoexTopa

OKpad (Ha MTATHBE WM HABECHOM)




3.3. Ucnosib3yemMble TEXHOJIOTUM 00ydeHUst

B nensx peanuzanMM  KOMIIETEHTHOCTHOIO MOJXOAa B 00pa3oBaTelnbHOM  IIpolecce
WCTIONB3YIOTCSl CIEAYIONIME AKTUBHBIE M WHTEPAKTHBHBIE (DOPMBI TMPOBEACHUS 3aHITHN: aHAIH3
KOHKpPETHBIX CUTyallud, Keiic MeTos, NnpobiieMHOoe 00ydyeHue, MO3rOBOM IITYPM, MHTEIICKT-KapThl,
3HAaKOBO-KOHTEKCTHOE OOydYeHHe, NPOEKTHOe OOYy4YeHHe, OJHMMITNANa, JIaOOpaTOpPHBIE OIIBITHI,
KOH(epeHlus, IUCTAaHIMOHHOE oOyuyeHue, paboTa B MajblX TIpyNNax, MHTEPAKTUBHBIEC JIEKIUH
(mIpuMeHeHNeM BHEO- U ayJHOMaTepHaIoB) U JIp.

3.4. UudpopmanuonHoe odecrnedeHne 00y4eHust
IlepeueHb pekoMeHAyeMbIX Y4eOHbIX U31aHuil, UHTepHeT-pecypcoB,
JAOMOJTHUTETbHOM JINTEPATYPHI

[Tpuxa3z Muno6punayku Poccuu ot 31.03.2014 Ne 253 (pexn. ot 26.01.2016) «OO0 yTBepxneHun
(enepanbHOroO MepevHsi y4eOHUKOB, PEKOMEHTyEMbIX K MCIOJIB30BaHUIO MPH PeaTU3allii UMEFOIINX
TOCYJIapCTBEHHYIO aKKPEAUTALMIO O00pa30BaTEIbHBIX INPOTPaMM HAdalbHOTO OOIIEero, OCHOBHOTO
of1ero, cpennero obmero obpaszoBanus» (3apeructpupoBaHo B Muntocte Poccun 30.01.2013 Ne
26755)

OcHOBHBIE OJICKTPOHHBIC U3JJaHUA

Ne BuixoaHble JaHHbIE YIEKTPOHHOI0 H31aHUSA Pexum | IIposepeno
JAOCTyna

AmnapueB, AWM. OOmas u Heopranuyeckas xumus. JlabopaTtopHsiii 9bC 2019
MPaKTUKyM: ydeOHOe TocoOue Il CpeaHero Mpo¢eCCHOHATIBHOTO
obpazoBanus / A. . Anapues, A. A. Kazakosa, JI. B. [lleBHuiipiaa. — 2-
€ u3n., ucnp. u gomn. — M.: M3parensctBo FOpaiit, 2019. — 159 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-04610-6. —

Texcr:  anektponnbii //  OBbC  IOpaiit  [caéit]. —  URL:
https://urait.ru/bcode/453616

2. XamutoBa A.M. Oprannueckas xumus i crygeHtoB  CIIO 9BC 2019
[DnmexTpoHHBIi pecypc]: yueOHOoe mocobue / Xamutoa A.U., Byceiruna
T.E, Cadumna JI.P. — DnexTpoH. TeKCToBbIe HaHHbIe. — Ka3aHb:
Kazanckuil HaUMOHAIBHBIA  HCCIIENOBATENBCKUN  TEXHOJIOTUYECKUI
YHUBEPCUTET, 2016. - 172 ¢c. — Pexum  pgocryna:

http://www.iprbookshop.ru/80239.html. — 9BC «IPRbooks»

I[OHOJ'IHI/ITCJ'IBHHC SJICKTPOHHBIC M3daHWs

Ne BrbixoaHbIe 1aHHBIE JIEKTPOHHOT0 U3aHUS Pe:xxum | IlpoBepeno
A0CTYyNA
1. Ackaposa, JI. X. Xumus [DneKTpoHHBIN pecypc]: yueOHoe TocoOue Jijisi | aBTOPH3. 2019

CIIO / Ackaposa JI. X. — CaparoB, Exatepun0ypr: IIpodobpazoBanue, | moiab30B.
Ypanbsckuii henepanbHblid yHEBEpCuTeT, 2019. — 79 c.

2. Baiitnep, B.B. Xumus [Dnexkrponnslii pecypc]: yueOHoe nmocodue / B.B. 3BC 2019
Baiituep, E.A. Hukonenko. — Exarepunoypr: Yp®V, 2016. —132 c. —
(OBC Jlans).- Pexxum noctyna: https://e.lanbook.com/book/98435

3. Kum, A.M. Opranuyeckass XuMus [DIEKTPOHHBIA pecypc]: yueOHoe 9BC 2019
noco6ue / Kum A.M. — DnekTpoH. TeKCTOBbIEC JaHHbIe. — HoBoCcHOUpCK:
Cubupckoe yHUBEPCUTETCKOE M3mareiabcTBo, 2017. — 844 ¢. — Pexxum
nocryna: http://www.iprbookshop.ru/65281.html. — 95C «IPRbooks»
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XuMmus [DnekTpoHHBIH pecypc]: yueOHOoe mocodue i CTyJIEeHTOB / —

ONEeKTpOH. TEKCTOBbIE  JaHHble. — Boponex: Boponexckuit
TOCYJapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN yHUBepcuter, ObC
ACB, 2016. - 125 C. - Pexum JOCTyTa:

http://www.iprbookshop.ru/72954.html. — 95C «IPRbooks»

9bC

2019
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4. KOHTPOJIb 1 OHEHKA
PE3YJbTATOB OCBOEHUSA YYEBHOU JUCIIUITJINHBI

4.1. bBank cpeacCTB ISl OEHKH Pe3yJIbTATOB 00y4eHH s

KoHTponb U oOIleHKa pe3ylbTaToB OCBOEHHUS Y4eOHOW JHUCHUILIMHBI OCYIIECTBIISAETCS
IpernojiaBaTesieM B IPOLIECCe IMPOBEIEHMs MNPAKTHUECKUX 3aHATUH M J1abopaTOpHBIX padoT,
TECTUPOBAHMs, a TaKKe BBIIOJHEHUS OOYYAIOUIMMUCA WHIMBHIYaJbHBIX 33/JaHUM, MPOEKTOB,

HUCCIIEIOBAHUMN.

OrneHOYHBIE CPEACTBA COCTABJISIIOTCS TMPETNoJaBaTelieM CaMOCTOATENBHO TPU EKETOTHOM
oOHOBNeHNHN OaHka cpeAcTB. KonmrmuecTBO BApHAHTOB 3aBUCUT OT YMCJIA 00YUYaIOIIHUXCSI.

Ne PesyabTaThl 00y4yeHus

OcHoBHbBIE MOKAa3aTeINn
OLCHKH pedyjabTaTra

®opMbI U METOABI
KOHTPOJISI M OLIeHKH
pe3yJabTAaTOB 00y4eHHsI

JInyHOCTHBIE pPe3yJIbTAThI

1. | UyBCTBO rOpAOCTH U yBa)X€HUS K
UCTOPUHU u JOCTHKEHUSIM
OTEYECTBEHHOMN XUMHYECKON
HAayK{; XUMHUYECKH TIPaMOTHOE
MoBe/ieHue B MpodheccuoHaIbHOM
NESTEIbHOCTY U B OBITY MpHU
oOpameHuu ¢ XUMHUYECKUMHU
BELLIECTBAMM, MaTepuajaMu U
IIPOLIECCAMY;

Hcnonb3oBaTh NpuodpeTeHHbIE
3HAHUA " yMeHust B
NPAKTHYECKOH esiTeJbHOCTH U
NOBCEAHEBHOM KU3HHU JJIS:

- pONIb XUMHH B €CTECTBO3HAHUH,
ee CBSA3b c OpyTUMHA
€CTCCTBCHHBIMU HayKaMu,
3HAa4YCHUEC B JKU3HU COBPEMCHHOI'O
0011IeCTBA;

- MIOHUMAaHUS I100aBHBIX
npooJieM, CTOSIIIUX nepe;
YeJIOBEYECTBOM: 3KOJIOTHUECKHUX,
JHEPreTHYECKHUX U CHIPHEBBIX;

- DKOJOTMYECKH TIPaMOTHOTO
MOBEICHUS B  OKpyXKarolleu
cpene;

- OLEHKHM BJIMSHUS XUMHYECKOI'O
3arpsI3HEHMSI OKPYIKAIOIIeH CpeIbl
Ha OpraHU3M 4YeJOoBeKa W JApYTrHe
JKHUBBIE OpPraHU3MBbI;

- OeszomacHOil  paboTBl €
BEIleCTBAaMU B J1abopaTopuH,
OBITY M Ha IPOM3BOJCTBE.

DKcrnepTHas OIlCHKa
MIPOBEPOYHOI PabOTHI

2. | 'oTOBHOCTP K MNPOJOJKEHHIO
oOpa3oBaHMsI U  TIOBBIIICHUS
KBATH(pUKAIIMK B  M30paHHOU
npodeccuoHaIbHOU

NEeSTeIbHOCTY U OOBEKTUBHOE
OCO3HAHUE POJIM XUMHUYECKUX
KOMIICTCHIIUH B 3TOM;

Hcnoab3oBaTh npuodpeTeHHbIE
3HAHUSA U YMeHMs B
NMPAKTHYECKON TeATeJbHOCTH U
NOBCEAHEBHOM KU3HHU JIS1:

- TIpHOOpETeHHs NPAKTUIECKOTO
OIIbITa ACATECIbHOCTH,
MPEAIIECTBYIOLIEN
npodeccHoHanbHOW, B OCHOBE
KOTOPOH JISKUT AAHHBIH YIeOHBIN
IPEIMET.

DKcrepTHas OIleHKa
MIPOBEPOYHOI pabOTHI.

3. | Ymenue UCIIOJIb30BaTh
JIOCTUKEHHUS COBPEMEHHOMN
XUMHUYECKON HayKH "
XUMUYECKUX TEXHOJOTHUH Ul
MOBBILICHHUS COOCTBEHHOTO

HHTCJJICKTYAJIbHOT'O PAa3BUTHUS B

B pe3yJjabTare OCBOCHUSA
yueOHOH JUCIHUILTHHBI
o0yyaromuiicsi J0JKeH YMeThb
HCTIO0JIb30BaTh JOCTUKEHUSA
COBPEMEHHOM XUMHYECKON
HayKH 51 XAMUYECKUAX

Tekymuii KOHTPOIIb B
(dhopme ycTHOTO Ompoca.
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BBIOpaHHOW MpodecCHOHATBHON
JESITEIIbHOCTH;

TEXHOJIOTUH JJISl TOBBIIICHUS
COOCTBEHHOTO
MHTEIUIEKTYaJbHOTO Pa3BUTHUS
B BBIOpaHHOM
npodeccroHanbHON
JeSITeIbHOCTH;

MeTtanpenMeTHble pe3yJibTaThl

Hcnonb3oBanue Ppa3INYHBIX
BUJIOB MO3HABATENLHOM
NEATCIbHOCTH W OCHOBHBIX
MHTEIUICKTYadbHBIX  OIeparuii
(mocTaHOBKH 3a7a4H,
dbopMynupoBaHus TUIIOTE3,
aHaJIM3a W CHHTE3a, CPaBHCHWUS,
0000IIIeHNs, CHUCTEMAaTH3AllUH,

BBISIBIICHHSI IPUYHHHO-
CJIEZICTBEHHBIX CBsi3€H, IIOMCKa
aHAJIOT OB, (dhopMynupoBaHus
BBIBOJIOB) IS peleHus
MOCTaBJICHHOMN 3aJ1a4uH,
NPUMEHEHHE OCHOBHBIX METOJIOB
IIO3HAHUSA (nabmroeHus,

HAay4YHOI'O 3KCHepI/IMeHTa) JIA
HN3YUCHHUA  pa3IM4HbIX CTOPOH

XUMHUYCCKUX 00BEKTOB u
IPOIIECCOB, c KOTOPBIMH
BO3HHMKACT HEOOXO0JIMMOCTh
CTAJIKUBATHCS B

npogeccHoHaNbHOH cdepe;

Hcnonb3oBaTh NpuodpeTeHHbIE
3HAHHSA " yMeHust B
NPaKTHYECKOH JeITeJbLHOCTH U
TMOBCEeIHEBHOM KM3HM JIJIA:

- HCIIOJIb30BAHUS PA3THUYHBIX
BHUJIOB MO3HaBaTEIILHOM
JIEITEIbHOCTA W OCHOBHBIX
VHTEJUIEKTYJIbHBIX ONepalni
(mocTaHOBKH 3aJIa4H,
dbopMynupoBaHus THIIOTE3,
aHaJn3a U CUHTE3a, CPAaBHEHMUS,
0000I1IeHNsI, CHUCTEMATH3aI|H,
BBISIBIICHUSA MPUYUHHO-
CIIEACTBEHHEIX CBS3€H, IMOMCKa
aHanoros,  (HOpMyJTHUPOBAHHUS
BBIBOJIOB) ISt peleHust

MMOCTaBJICHHOM 3aJ1a4u,
MPUMEHEHNE OCHOBHBIX
METOJIOB MMO3HAHUS
(Habmro1eHuMs, HAy4YHOTO
AKCIIEPUMEHTA) ISl U3yUYCHUS
Pa3ITUIHBIX CTOPOH
XAMUYECKHX  OOBEKTOB U
MIPOIIECCOB, C  KOTOPBIMHU
BO3HHUKAET HEOOXOIMMOCTD
CTaJIKMBATHCS B

npodeccuoHaIbHOM cdepe.

Texyniuit KOHTPOJIb B
(hopMe yCcTHOTO orpoca.

Hcnons3oBanue Pa3ITHMYHBIX
UCTOYHUKOB  JUIA  TIOJYYEHUS
XHUMHUYECKON nH(pOpMAaIHy,
yMEHHE OLIEHUTH ee
JOCTOBEPHOCTD ISl JTIOCTHKEHHS
XOPOIIAX pe3yIbTaToB B
npodeccuonansHOM chepe;

Hcnoab3oBaTh npuodpeTeHHbIE
3HAHUA 7| yYMeHHUs B
NPAKTHYECKON TeATeJbHOCTH U
MOBCeIHEBHOM KM3HM JJIsI:

- TIPOBEJICHUS CaMOCTOSITEITFHOTO
IIOMCKa XUMHUYECKOU
MHQOPMAIIMM C HCIOJIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAy4YHO-
MOTMYJISIPHBIX W3JIaHUH,
KOMIIBIOTEPHBIX  0a3  JIaHHBIX,
pecypcos MuTepHeTa);

- HCIIOJIb30BaHUE KOMITBIOTEPHBIX
TEXHOJOTHH st 00paboOTKH H
nepegadn XUMHYECKOH
UH(QOPMAINK U €€ IPEeACTaBICHUS
B Pa3IMYHBIX hopMax.

DKCHepTHas OIeHKa
TIPOBEPOTHON PAOOTHI.

HpeI[MeTHBIe PE3yJbTAThI

CdopmupoBaHHOCTH

MPEJCTABICHUI O MECTE XUMHUH B
COBPEMEHHOM HAay4YHOH KapTUHE
MHpa; IOHHUMAHHUE POJIU XMMHH B

Hcnoan3oBaTh NpHOOpPETEHHBIE
3HAHUSA " YMeHHUsI B
NMPAKTHYECKOH 1eATeJbHOCTH U
TMOBCETHEBHOM KM3HHU JIJIA:

DKCHepTHas OIleHKa
TIPOBEPOTHON PAOOTHI.

18




dbopMupoBaHUU  Kpyrosopa H
(YHKIMOHANBHON TPaMOTHOCTH
YyeJloBeKa JUTSt peueHus
MPAKTHYECKUX 3aj1ay;

- MOHMMaHHUS rI100aTbHBIX
mpobiem, CTOSIIIUX nepen
YeJIOBEYECTBOM: HKOJIOTHYECKHX,
9HEPTeTHUECKUX U CHIPHEBBIX;

- OGBHCHCHI/IH XUMHNYCCKUX

SIBJICHUH, MPOUCXOMAAIINX B
npupoze, OBITY u Ha
MIPOU3BOJICTBE;

- DKOJIOTHYECKH TPaMOTHOTO
MOBEICHUS B  OKpyXKarolleu
cpere;

- OIEHKH BJIMSHHAS XUMHYECKOTO
3arpsI3HEHUSI OKPYKAIOIIeH cpe/Ibl
Ha OpPraHU3M 4YeJIOBEKa U JIpyrue
JKMBBIC OPraHMU3MBbL.

Biagenne ocHOBOMOJIArarIlIiMH

XHUMHYECKUMU MMOHATHSAMHU,
TEOPHUSAMH, 3aKOHAMH u
3aKOHOMEPHOCTSIMU;  YBEPEHHOE
OJIb30BaHUC XUMHYECKOM

TEPMHUHOJIOTUEN U CUMBOJIMKOM;

B pe3yJbTare OCBOEHMS
yueOHOM JUCHUTTHHBI
o0yyaromuiicsi JOJKeH YMeThb
JIaBaTh omnpejeJieHre U
onepupoBaTh cJIeTyIOImIMHA
XUMHYECKUMH TMOHATHSIMH:
BEIIECTBO, XUMUYECKHI DIIEMEHT,
aTOM, MOJIEKYyJla, OTHOCUTENIbHBIE
aTOMHasA U MOJICKYJIsIpHAasA MacCChl,
WOH,  QUIOTPONHS,  H30TOIIbI,
XUMHYECKas CBSI3b,
3NMEKTPOOTPULIATENBHOCTE,
BaJICHTHOCTH, CTETIEHb
OKHCJICHUA, MOIJIb, MOJIsIpHasA
Macca, MOJISIPHBII obbeM
ra3000pa3HbIX BEIIECTB,
BEIIECTBA  MOJIGKYJISIDHOTO |
HEMOJIEKYJISIPHOTO CTpOEHHA,
pacTBOPHI, 3JEKTPOITUT u
HEDIIEKTPOJIHT, AEKTPOITH-
TUYecKas JIUCCOITHAIIHS,
OKHCJIHUTCIIb H BOCCTAaHOBHUTCIIb,
OKHCIIEHHE W BOCCTaHOBJIECHUE,
TEIDIOBOM  3(PdEeKT  peakxiTn,
CKOPOCTh XUMHUYECKOM pEeaKIuH,
KaTalu3, XAMUIECKOE PaBHO-
BeCHE,  YIJIEPOAHBIA  CKeJIeT,
(hyHKIMOHANBHAS rpy1ma,
HN30MCpHUsA, TOMOJIOTHA.

Texyniuii KOHTPOJIb B
bopme ycTHOro ompoca.

Bnangenne ocCHOBHBEIMH METOIaMU

HAY4YHOTO MMO3HAHMS,
HCIIOJIb3yCMbIMHA B XUMHUHA:
HaOJIIOIEHUEM, OIMCAHHEM,
U3MEpPEHHEM,  JKCIEPUMEHTOM;
yMEHHUe oOpabaThIBaTh,
OOBSICHATH pe3yJIbTaThl
MIPOBEJICHHBIX OIMBITOB W JIEJaTh
BBIBOJbI, TOTOBHOCTH nu
CIIOCOOHOCTH TPUMEHSATH METO/IBI
MO3HAHUA npu peleHnu

IMPAKTUYCCKUX 3aaa4;

Hcnonb3oBaTh NpuodpeTeHHbIE
3HAHMA u yMeHust B
NPaKTHYeCKOH 1eATeJHLHOCTH U
MOBCeHEBHOM KM3HM JJIS:

- OBJIAJE€HUA  OCHOBHBIMU

METOIaMH HAy4YHOTO
MO3HAHMSI, MCIOJIBb3YEeMbIMH B
XUMUH: HaOIIOECHUEM,
OTIHCaHUEM, U3MEpEHHEM,
IKCIIEPUMEHTOM; YMEHHE
o0pabaTbIBaTh, OOBSICHATH
pe3YJIBTATHI MIPOBEJICHHBIX

OIIBITOB MW J€JIaThb BBIBOJBI,

Texkymuit KOHTPOJb B
¢dopme ycTHOrO omnpoca.

JKkcnepTHAs OleHKA
MIPOBEPOTHON PaOOTHI.
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TOTOBHOCTb U CIIOCOOHOCTb
MNPUMCHATE MCTOIbI TMO3HAHUS
IOpU pelIeHUH MPaKTHUYECKUX
33a4 B OBITY M  Ha

IMPOU3BOIACTBC.
C(l)OpMIxIpOBaHHOCTI) YMEHU Hcnoan3oBaTh npnoﬁpeTeHm,Ie 9KCHepTHaH OLICHKa
IaBaTb KOJHUYECTBEHHBIE OILICHKH SHAHUA " YMeHust B | paC4YC€THBIX 3aI[aHPII>i.

U TPOU3BOAMUTH pacueThl IO
XUMHYeCKUM  (opMmylnam  H
YpaBHEHUSM;

NMPaKTHYECKOH JeATEeJLHOCTH U
NOBCEIHEBHOM  JKH3HM  JIJIf:
YCTAHOBKU 3aBHCHUMOCTH MEX]Y
Ka4yeCTBECHHON M KOJMYCCTBEHHOM
CTOpOHAMH XAMHYECKUX
00BEKTOB U mporieccoB. Pemenus
pacueTHBIX 33/1a4 110 XUMHYECKUM
dhopmysaM U YypaBHEHHUSIM.

Brnanenne mnpaBwiamMu TEXHHKH

Hcnonb3oBaTh NMpuodpeTeHHbIE

Texyniuili KOHTPOJIb B

0e30MacHOCTH npu | 3HAHU " yMeHust B | (hopMe yCTHOrO ompoca.
UCIIOJI30BaHUU XUMUYCCKUX | MPAKTHYECKOM AESITEILHOCTH 1
BEIECTB; NOBCEIHEBHOI KU3HU IS
- OczomacHoif  paboTel ¢
BellecTBaMU B Jlaboparopuu,
OBITY ¥ Ha TPOU3BOJICTBE.
CdhopmupoBaHHOCTD Hcnonb3oBare npuodperenHble | DKCIepTHAs OLEHKA

COOCTBEHHOI MTO3HITNH 3 (6]
OTHOIIEHHWI0 K  XHMHWYECKOM
uHbOpMaIMKU, TMONydaeMol U3
pa3HbIX HCTOYHHKOB.

3HAHMA U YMeHus! B
NMPAKTHYECKON TeATeJbHOCTH U
NOBCEAHEBHOM KU3HHU JJIS:

- KPUTHYECKOMN OLICHKH
JIOCTOBEPHOCTH XUMHUYECKOU
uHQOpMaIMK, MOCTYyHalomWed u3
pa3JIMYHBIX UCTOYHUKOB.

MIPOBEPOYHOI PabOTHI
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4.2. IlpumepHbIi NIEpeYeHb
BOIPOCOB M 32/1aHUIl Il IPOBeAeHUs
HTOTOBOI'0 KOHTPOJISI Y4e0HBIX JOCTHKEHUH 00yYAKOIINXCSH
NPHU peaju3anu CpeaHero o0mero o0pazoBaHus

1) PacuerHpie 3amauM Ha HAXOXKJACHHE OTHOCHTEIBHOW MOJICKYJISAPHOM MAacChl, OIpEACIICHHUE
MacCOBOH JI0JIH 3JIEMEHTOB.

2) Bunpl cBs13u: KOBaJeHTHAs, HOHHAS, METAJUIMYECKAS.

3) DNEKTPOIAUTHI U HEIIEKTPOIIUTHI.

4) DNEeKTPOTUTHICCKAS TUCCOIHAIUS: KICIIOT, IEI0YeH, COCH.

5) Knaccudukaruys XuMAYECKUX PEaKITUi.

6) Metasibl, HEMETaIbI.

7) AnkaHbl: XUMUYECKHE CBOMCTBA, MOTyUYCHHE.

8) AJIKeHbI: XMMUYECKHE CBOMCTBA, MTOJTy4YEHUE.

9) ATKMHBI: XUMUYECKUE CBOMCTBA, IMOJTyUYEHHE.

10) ApeHsl: 6eH30:1: CBOICTBA, MOIy4YEeHUE U IPUMEHEHUE.

11) Cnuptsl: Kiaccudukanys, CBOUCTBA, MOTYyYCHHUE U IPUMEHEHHE.

12) Anbaeruasl: CBOMCTBA, MOTYYEHHE U IPUMEHEHUE.

13) KapOoHOBBIE KHCIIOTBI: CBOMCTBA, IMMOJYyYECHHUE U IPUMEHEHHE.

14) YraeBozsl, UX KJIacCU(PUKALKA: MOHOCAXAPUIbI, TUCAXAPUIbI U OJUCAXAPU/IbIL.

15) Ionumepsl. benku n nonucaxapuapl kak ouomnonnmMepsl. Inactmaccst.

@®opMbI KOHTPOJISI SHAHUI:

1) YcrHbIi onpoc Ha JIEKIHAX, IPAKTUYECKUX U CEMUHAPCKUX 3aHATHUAX.
2) [IpoBepka BBINIOJHEHMS] TUCbMEHHBIX JOMAIIHUX 3aJaHUM.

3) [IpoBepka BHINOIHEHHS pACUETHBIX 3a/1au.

4) TectupoBaHmue.

5) Kontponb camocTosTensHOM paboThl (B TUCHbMEHHON WM YCTHOH opme).
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