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Pabouas mporpamMma yueOHOM OUCHMIUIMHBI XUMHsS pa3paboTaHa Ha OCHOBAHUHU IMPUMEPHOM
MPOrpaMMbl y4eOHOW MUCHUIUTMHBI XUMUS 7S MPOo(ecCHOHATBHBIX 00pa30BaTEbHBIX OpPTaHU3AIHM,
pexomeHnoBanHoi denepaabHbIM TOCYAApCTBEHHBIM AaBTOHOMHBIM yupexjeHueM «DenepanbHblii
WHCTUTYT pa3BuUTUsA oOpazoBaHus» (mainee ®I'AY «DPHPO») B kauecTBe MpUMEPHON HPOrpPaMMbI IS
peanu3alui OCHOBHOW MpodecCHoHAIbHONW o0pa3oBaTenbHOM mporpamMmbl CIIO Ha 0a3ze OCHOBHOTO
o01mero o0pa3oBaHus ¢ MOJIYYCHHEM CPeTHEro 001Iero oopazoBanus, mpoTokoi Ne3 ot «2 I»uronst 2015r.
peructpauronubiii Homep perieH3uu Ne376 ot «23»utons 2015 r. ®T'AY «OUPO»

CocraBurens: DdenaueBa WN.M., mpenomaBatens Koyuiemka HHPOPMAIIMOHHBIX TEXHOJIOTHH U
SKOHOMUKH

Paboyast mporpamma yueOHON TUCHHUIUIMHBI PACCMOTPEHA M 0JJOOpEHA Ha 3aceaHuH
LK O6m1eo6pa3zoBaTeiabHBIX U TyMaHUTAPHBIX JUCIUATUTH

IIpotokom Ne OT « » 2018 r.
[Ipencenarens LK YmMmeroBa .M.
CornacoBaHo

Hayunas 6ubmmnotexa KbI'Y,

OTnen KOMIIEKTOBaHUS I'yoxokoBa H.A.




COJEPKAHUE

ITACIIOPT PABOYEM ITPOI'PAMMbI YUEBFHOM JUCLIUITJIMHBI

CTPYKTYPA U COJAEPKAHUE YYEBHOU JTUCIIMITJIMHEI
YCJIOBUS PEAJIN3ALIMM YUEBHOU JIMCLIUTIJIMHBI

KOHTPOJIb U OLIEHKA PE3VJIbBTATOB OCBOEHUA



1. TIACHOPT PABOYEI IPOrPAMMBI YUEBHOM JUCHUTIJIMHBI
BJ. 07 XUMMS

1.1. O0J1acTh NPpMEHEHUs IPOTPAMMBI:

Pabouast mporpamma 0011€00pa3oBaTEIbHON Y4EOHONH AMCIHUIUIMHBI XUMHUS SBJISICTCS YaCThIO
MporpaMMbl TIOJATOTOBKM CIEHHAIMCTOB CpeAaHero 3BeHa B cooTBerctBuM ¢ DI'OC mo
crenuranbHocTu CITO 09.02.02 KoMIbrOTEpHBIE CETH.

1.2. MecTo y4eOHOW IMCHUIIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKHU CIENUAJHCTOB
CpeHero 3BeHa: yueOHas TUCIUIUITMHA BXOIUT B MUK 00MIenpo(dheCCHOHATBHBIX JUCIIUATLIHH.

1.3. Hesn 1 3aga4yn y4eOHOH AMCUMILIMHBI - TPeOOBaHMS K pe3yJIbTaTaM OCBOCHHUSI Y4eOHOM
AUCHHUILINHBI:

Copnepxanue yueOHOM TUCHUILIMHBI XUMHUS HAIIPABJIEHO HA JOCTUKEHHE CIETYIOIIHNX

HeJiei:

* opmMHpoBaHUE Y 00YUAIOUIMXCS [EIOCTHOTO NMPEACTABICHUS O MUPE U POJIM XMMHUU B CO3JIaHUH
COBPEMEHHOM €CTeCTBEHHOHAyYHOM KapTUHBI MHUpA; YMEHUS OOBACHATh OOBEKTHI U IPOLECCHI
OKpPY’KaIOIEeH TEUCTBUTENBHOCTH: IPUPOJHON, COLMAIIBHOM, KYJIbTYPHOM, TEXHUYECKON Cpeabl, —
UCIOJIB3YS U1 3TOr0 XUMHUUYECKUE 3HAHUS;
* pa3BUTHE y O0yUYAIOMIUXCSI YMEHUN pa3udaTh (PaKThl U OLIEHKH, CPAaBHUBATH OLIEHOYHBIE BHIBOJIBI,
BUJIETh UX CBS3b C KPUTEPUAMH OLIEHOK U CBSA3b KPUTEPUEB C ONPEIECIICHHON CUCTEMON LIEHHOCTEN,
(bopMyIHpOBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;
* npuoOpereHHe OOYyYarOIIMMUCS OMNbITa PAa3HOOOPA3HOW JIEATENIBHOCTH, IO3HAHUA M
CaMOII03HAHUS; KJIFOUEBbIX HABBIKOB, MMEIOIINX YHHBEPCAIbHOE 3HAYCHHE ISl Pa3JIMYHBIX BUIOB
JeSITeIbHOCTH (HABBIKOB pelleHHs MpoOseM, MPUHATUS peLIeHUH, MOUCKa, aHalu3a U 00paboTKH
nH(popMalui, KOMMYHUKAaTUBHBIX HaBBIKOB, HaBBIKOB M3MEpPEHUI, COTPYAHUYECTBA, O€30IaCHOIO
oOpallleHus C BELIECTBAMU B IIOBCEIHEBHON KU3HMU).

B pesynbrare ocBoeHus yd4eOHOM AUCHUILIMHBI CTYACHT JOJIKEH

3HamMb:

. savicHetiuue Xumuieckue NOHAmMUA. BEIECTBO, XUMUYECKUN 3JEMEHT, aToM, MOJIEKYIa,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJISIpHAsl MaccChl, MOH, AJUIOTPONUS, U30TOIBI, XUMUYECKAs CBS3b,
ANEKTPOOTPHUIATEILHOCTD, BAJIECHTHOCTh, CTENEHb OKHCIIEHUS, MOJIb, MOJIIpHAsl Macca, MOJISIPHbBIN
00beM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOIO CTPOEHUS,
pacTBOpBL, JJIEKTPOJIUT U HEIEKTPOJUT, 3JIEKTPOJIUTUYECKAs [UCCOLMAIMS, OKUCIUTEIb H
BOCCTAHOBUTENIb, OKHUCJIEHHWE M BOCCTAHOBJEHME, TEIUIOBOW H(PQEKT peakuuu, CKOpPOCTbh
XUMHUYECKON PEaKINK, KaTajlu3, XMMHUYECKOe PAaBHOBECHE, YIVIEPOJHBIN CKelleT, QyHKIIMOHAIbHAs
rpymmna, i30MepHsi, FOMOJIOTHS;

. OCHOBHbIE 3AKOHbl XUMULU: COXPAHEHHS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa BEIIECTB,
[Tepuonnueckuii 3akon /.M. Menneneesa;

. OCHOBHble Meopuu XUMUU: XUMHUUECKOH CBA3HM, DJIEKTPOJUTHUECKOH IHCCOLUAINH,
CTPOEHMS OPraHNYECKUX U HEOPTAHUYECKUX COEIMHEHUN;

. savicHeliuue geujecmea u Mamepuaivl: BaXKHEHIINEe METAIIIbl U CIUIABBI; CEpHAas, COJISHAs,
a30THasi U YKCYCHas KHUCIJIOTHI; OJIarOpOAHbIE Ta3bl, BOAOPOJ, KHCIOPOJ, TaJOreHbl, IIEJI0YHbIe
METaJUIbl; OCHOBHBIE, KUCIIOTHBIE U aM()OTEPHBIE OKCUABI M THJIPOKCUIbI, IETOUYH, YIIEKUCIBINH 1
yrapHblil ra3bl, CEpHUCTBIA T'a3, aMMHAK, BOJAA, MPUPOIHBIN ra3, METaH, dTaH, dTHJICH, allE€TUJICH,
XJIOpU/ HATpus, KapOOHAT M TUApOKapOOHAT HaTpus, kapOoHaT U (docdar kambius, OeH3ol,
METaHOJ M JTAHOJ], CJIOXHBIE 3(UPHI, KUPbI, MbLIa, MOHOCaxapuibl (TJIIOK03a), TUCAXapHIbl
(caxapo3a), mosmcaxapuisl (KpaxMal U LEI0N03a), AaHWINH, aMHUHOKHCIOTHI, OeNKH,
UCKYCCTBEHHBIC U CHHTETUYECKHE BOJIOKHA, KAY9yKH, IUIACTMACCHI;

ymembp:
. HA3b16aMb: N3YYECHHBIE BEILIECTBA 10 TPUBUAIBHOM MM MEKYHApOJHOW HOMEHKIIATYPE;



. onpedensims: BAJIGHTHOCTh W CTENEHb OKHUCIEHUA XHUMHUYECKHUX DJEMEHTOB, THII
XUMUYECKOM CBA3M B COCIMHEHMSIX, 3aps]l HOHA, XapakTep Cpeldbl B BOJHBIX pacTBOpax
HEOPraHWYECKUX U OPraHUYECKUX COEIMHEHMM, OKHCINUTEIb U BOCCTAHOBUTEID, IPUHAJJICKHOCTD
BEILIECTB K pa3HBIM KJlaccaM HEOPTaHUYECKUX U OPTraHUYECKUX COCTUHEHUN;

. Xapaxmepu306amby: 3JIEMEHTbl MajbIX MEPUOJOB MO MX MOJ0XKeHHI0 B llepuognueckon
cucteme [[.M. MeHnpaeneeBa; oOIMe XMMHYECKHE CBOMCTBA METANIOB, HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKMX W OpPraHUYECKUX COCIMHEHMI; CTPOCHHE W XHUMHUYECKHE CBOMCTBa
M3yYEHHBIX HEOPTaHUUECKUX U OPraHUYECKUX COCTMHEHUI;

. 00bACHAMb: 3aBUCUMOCTh CBOMCTB BEIIECTB OT HX COCTaBa M CTPOCHHS, HPUPOITY
XUMUYECKOM CBSI3M (MOHHOM KOBAJICHTHOM, METAUIMYECKOM U BOJOPOIHOM), 3aBUCHUMOCTH
CKOPOCTH XUMHUYECKOU PEaKIMH U MOJIOXKEHNE XUMUYECKOTO PAaBHOBECHS OT PA3IUYHBIX (PaKTOPOB;

. BbINONHAMb XUMUYECKUL IKChepuMeHm. TI0 PaCIIO3HABaHUIO BaXKHEHIINX HEOPraHUYECKUX
Y OPraHUYECKUX COCTUHEHUH;
. npo6oOUmMsb: CaMOCTOSTEIBHBIA MOWCK XUMHUYECKOW HH(POpPMAIMU C HCIOJIb30BAaHHEM

Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJSPHBIX W3/IaHUHN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
WHuTepHeTa); UCMONIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUHU i1 00pabOTKU U Neperadl XUMHUYECKON
nH(OpPMAIIUY U €€ MPEACTABICHHS B Pa3TUYHbIX (HopMax;

. €843b16aMb: N3YYCHHBIN MaTepUall CO CBOCH MPO(ECCHOHATBHOM IEATETLHOCTHIO;

. peuiams. pacueTHBIC 3a/1a4M 110 XUMUYECKUM (HOpMyTiaM U YpaBHEHUSIM;

Hcnonvzosamo npu06pemeHHbze 3HAHUA U YMEHUA 6 npaxmu%cxoﬁ oeamenbHocCmu U
NOBCEOHEBHOU HCUZHU:

. U1 OOBSICHEHHMST XHMHYCCKHUX SIBJICHHUH, NPOUCXOJSIIMX B MNPUpOJAE, ObITY U Ha
MIPOU3BOJICTBE;

. OIpPEEICHUST BO3MOXHOCTH MPOTEKAHUS XUMHYECKHX MPEBPALICHUN B pa3IMYHBIX
YCIIOBUAX U OLICHKU HUX HOCJ'ICI[CTBI/Iﬁ;

. HKOJIOTUYECKU TPAMOTHOT'O TIOBEJICHUS B OKPYXKAFOIIEH cpelie;

. OLIEHKHU BIIUSHUS XMMHUYECKOTO 3arpsi3HEHUsS OKPYKAOIIEH Cpeibl Ha OPraHU3M YeJIOBeKa
U JIPYTHE )KUBbBIC OPTaHU3MBI;

. 0e30MacHOro OOpalleHus] C TOPIOYMMHU M TOKCHYHBIMHM BEIIECTBAMU U J1aOOpaTOPHBIM
00opynOBaHUEM;

L] IMPHUTOTOBJICHUA PAaCTBOPOB SaI[aHHOI\/JI KOHICHTpAaIUN B 6I)ITy M Ha ITPOU3BOACTBEC,

. KPUTHYECKOW OILIEHKH JIOCTOBEPHOCTH XHWMHUYECKOH WH(GOpMAIMK, TOCTYHArOIMeH |3

Pa3HBIX UCTOYHUKOB.
1.4. KontuvecTBO 4acoB Ha 0CBOEHHME IPOrPAMMBbI Y4eOHOM IMCIUIIUHBI:
MaxkcuManbHas yueOHasi Harpy3ka oOydatomierocs - 117 gyacos, B TOM 4HcIe:

- o0s3aTenbHas ayAuTOpHas yueOHast Harpy3ka oOydaromierocs - 78 4acos;
- caMocTosTeNbHas paboTa 00yJaromerocss ¥ KOHCYJIbTAINH - 39 JacoB.



2.CTPYKTYPA U COJIEP)KAHUE YUYUEFHOM JJUCIUTLIIMHBI

2.1. O0béM yueOHOI IMCUMIIMHBI M BUABI Y4eOHO0# padoThI

Bun yuyeOHo# padoThI O0bem yacon
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 117
O0s3aTesIbHAs Ay IMTOPHAsA HArpy3Ka (Bcero) 78

B ToMm unce:
nabopaTopHbIC 3aHATHUS -

MPAKTHYCCKHUE 3aHATUS 20
CamocrosiTesibHas padoTa CTYAE€HTOB O6muit 00LeM yacos — 39
U KOHCYJIbTAllNHN U3 nux:

camocTtosiTenpHas padora - 29
KOHCynbTarm - 10

Ilpomesrrcymounana ammecmayus 6 6 hopme oughhepenyuposannozo 3auema




2.2. TemaTnueckoe IVIAHUPOBAHUE U COACPKAHUEC yqeﬁﬂoﬁ JAUCHHUILIIMHBI

.. Yposensn
HanmeHoBaHnue Copep:xanue yuedOHOI0 MaTepHnaJia, 1a00paTOpHbIe H MPAKTUYECKHE 3aHATHS, CAMOCTOSITE/ILHAS O0bém yacos
pa3/iesoB U TeM padora o0y4aromuxcst yepoen
1 2 3 4
Pa3gen 1. OBIIASL U HEOPTAHUYECKAS XUMUSA
Copneprxanne yaeOHOTO MaTepraa
Beenenune Hayunpie MeTOIBI TIO3HAHUS BEUICCTB M XMMHYCCKHUX SBICHHNA. POoJb SKCIEpUMEHTa W TECOPHH B XUMHU. 1 1
MonenpoBaHue XUMUYECKUX IIPOLECCOB.
Tema 1.1. Coneprxanue yueOHOro MaTepuana
OcHoBHBIE TOHATHS OcHOBHbIE XUMHYeCKHe NOHATHSA. BemectBo. Artom. Momnekyna. XUMHUECKHA DJIEMEHT.
H 3aKOHbI XUMHWH 1 Annotponus. IIpocTeie U ciokHble BeriecTBa. KauecTBEHHBIN M KOJMHMUYECTBEHHBIA COCTaB BELIECTB.
Xumuueckue 3HAKH U (Gopmynsl. OTHOCHUTENBHBIC aTOMHAas W MOJEKYISApHas Macchl. KommdaecTBo 1 1,2
BEIIIECTBA.
2 | OcHoBHBIE 3aK0HBI XUMHUHU. CTexnoMeTpus. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB. 3aKOH MMOCTOSIHCTBA
coCTaBa BEUICCTB MOJICKYJSIPHOM CTPYKTYPHL. 3aKOH ABOTAIpO U CIICACTBUS U3 HETO.
Camocmosmenvhas paboma Nel «Pacuemmnsle 3a0auu Ha HAX0MHCOEHUE OMHOCUMENLHOU MOJIEKYIAPHOU 2 3
Maccol, onpedeienue Maccogoil 0011 XUMUYECKUX INeMEHMO8 6 CL0HCHOM BeUlecnéen
Tema 1.2. Conepxanue yueOHOro Marepuaia
[epuoanueckuii 3aK0H U
Mepuoauueckas cucTemMa 1 | Hepuoanyeckuii 3axon JI. M. MenneneeBa. Otkpeitue . V. MenneneeBsiM Ileproandeckoro
XHMHYECKHX 3akoHa. Ilepuonmueckuii 3akoH B (opmymupoke . M. MenngeneeBa. [lepuonnueckas tabiuia
s1ementos JI. U. XUMHYECKHX DJJEMEHTOB — rpadudeckoe OoToOpakeHHe Nepuoamdeckoro 3akoHa. CrTpykrypa
Menjie/ieeBa H CTPOEHME MePUOTUIECKON TAOIHIIBL: TIEPHOIBI (MaJble ¥ OONBIINE), TPYIIIH (TIIaBHAS M TOOOYHAS).
aToma
2 | Ctpoenue atoma u Ilepuonuuecknii 3axon J[. . MenaeneeBa. AToM — CIOXKHas 4acTuia. SAapo 2 12
(TIpOTOHBI W HEWTPOHBI) W 3JEKTPOHHAS 00omouka. M3orombl. CTpoeHHE SJEKTPOHHBIX 000JI0YEK
aTOMOB 3JIEMEHTOB MaJbIX IMepHomoB. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB
JJIEMEHTOB OOJBIINX TEPUOJOB (MIEPEXOMHBIX 3MeMeHTOB). [loHsATHE 00 opOuramsax. S-, p- u d-
opOuTanyu. OJEKTPOHHBbIE KOH(UTYpallMM aTOMOB XHMHUYECKMX 3JeMeHTOB. CoBpeMeHHas
¢opmynupoBka Ileproanueckoro 3akona. 3Hauenue [lepmommueckoro 3akoHa M Ilepmoanmueckoit
CUCTEMBI XUMHUYECKHX 31eMeHToB JI. V1. MenneneeBa A pa3BUTUS HAYKU U IOHUMAaHHUS XUMHYECKON
KapTHUHBI MUpA.
Ipaxmuuyeckoe 3ansamue Nel « nexmponnoe cmpoenue amomos» 2 2
Camocmosmenvhaa padoma Ne2 «CocmasineHue 31eKMPOHHBIX 21eKMPOocpaduueckux @opmyn 2 3
amomo8 XUMUYECKUX DNeMEHMO8).
Tema 1.3. Conepxxanue yueOHOro Marepuana 1 1.2




CTpoenmue BeuiecTBa.

Honnasi xumudeckasi cBs3b. KaTHOHBI, MX o00Opa3oBaHHMEe K3 aTOMOB B pe3yJbTaTe Ipolecca
OKHCJICHHA. AHHOHBI, UX 00pa30BaHUE U3 aTOMOB B PE3yJIbTATE MpoIrecca BoccTaHoBieHUs. MoHHas
CBSI3b KAaK CBA3b MEXKAYy KATHOHAMH M AHWOHAMH 33 CYET 3JIEKTPOCTATHYECKOTO IPHUTSHKEHHUS.
Knaccudukamms HWOHOB: TO COCTaBy, 3HAKy 3apsia, HAIWMYUIO THApAaTHOH oOomouku. HMowHBIE
KpHUCTa/Tdeckue pemeTkd. CBOicTBa BEIIECTB C HOHHBIM THIIOM KPHUCTATUIMYECKOHM PEIICTKH.

KoBasenTHasi xuMH4ecKas cBfA3b. MexaHm3M 00pa30BaHUS KOBAJICHTHON CBS3M (OOMECHHBIA
JOHOPHO-aKIENTOPHBIN). DIIEKTPOOTPHIATENEHOCTh. KOBaNeHTHBIC MOJSIpHAs M HETIOJISIPHAs CBS3M.
KpaTtHOCTE KOBaneHTHOW CBsI3U. MOJEKYISIpHBIE U aTOMHBIE KpUCTaUIMIeckne pemeTku. CBoicTBa
BEIIECTB C MOJICKYJIIPHBIMU M aTOMHBIMU KPUCTAJUIMYECKHMHU PEUIETKaMU.

MeTanaunyeckas CBH3b. Mertannuueckas KpuUCTalllInyeckasa peHICTKa W  MCTallIndeCcKasa
XHMUYECKas CBI3b. OU3NYECCKHUE CBOMCTBA METAJLJIOB.

ArperaTHple COCTOSIHMS BellleCTB W BOJOPOIHAsl CBs3b. TBeproe, >KUIAKOE W Tra3000pa3HOe
COCTOSIHUS BemIecTB. [lepexo/ BemecTBa M3 OJHOTO arperaTHOTO COCTOSHES B Apyroe. BomopomHas
CBSI3b.

Yucrtple BemecTBa M cMmecH. IloHsaTHe o cMecH BemmiecTB. I'OMOreHHBIE H TCTCPOICHHBIC CMCCH.
CocraB cMmeceli: 00beMHasi 1 MaccoBas J0JIM KOMIIOHCHTOB CMECH, MaCCOBas J0JIA HpHMeCCﬁ.

ducnepcHble cuctembl. [loHaTtue o aucnepcHoit cucreme. JlucnepcHas (aza W TUCTIEPCUOHHAS
cpena. Kimaccudukarus qucnepcHbix cucTeM. [IoHsITHE 0 KOJUTOMIHBIX CUCTEMaX.

1,2

Camocmosmenvhas paboma Ne 3 «Hucmoie sewjecmea u cmecuy

Py6exnblii konTposb Nel (1 cemectp)

Tema 1.4,
Bopa. PacTtBopbl.
PacrBopenue.

DJIEKTPOJIUTHYECKAS
JANCCOLUALIHS.

ConepxaHnue yaeOHOro Matepuaa

1

Boaa. PacrBopsl. PacTBopenne. Bona kak pactBoputens. PactBopuMocTs BemiecTB. HacrleHHsle,
HEHACHIICHHBIE, TEPECHIIICHHBIE PACTBOPHI. 3aBHCHUMOCTH PAaCTBOPUMOCTH Ta30B, JKHUIKOCTEH W
TBEPABIX BEUIECTB OT PA3INYHBIX (pakTopoB. MaccoBast 10y paCTBOPEHHOTO BELIECTBA.

1,2

DJIEKTPOJUTHYECKAS JAUCCONMANMSA. OJCKTPOJIUTHI W  HEIJICKTPOIHTHL.  DINEKTPOIUTHYECKAS
Jucconranusa. MeXaHu3MBbl JIEKTPOIUTHICCKON JTUCCOIUAIIAN IJIST BEIIECTB C PA3IMYHBIMU THIIAMHU
XUMUYECKON cBsi3u. ['MapaTupoBaHHbIE U HETWIPAaTUPOBAaHHbIE MOHBI. CTENEHb 3JEKTPOIUTHYECKOM
nmucconuanui. CunbHbIe U caabbie 37eKTponThl. OCHOBHBIE MOJIOXKEHUSI TEOPHH dJIEKTPOTUTHUECKON
nucconuanui. KucioTsl, OCHOBAHUS M COJIM KaK dJIEKTPOJIUTHI.

1,2

Ipaxmuuecxoe 3anamue No2 «Ilpuzomosnenue pacmeopos 3a0aHHOU KOHYEHMPAyUuu»

Camocmosmenvhas paboma Ne4 « Cocmaenenue cxem d1eKmpoau3ay

Camocmosmenvhas paboma Ne5 [loocomoexa npezenmayuii no memam. «Oxpana oxpyscaroweti cpedsbt om
XUMUYECK020 3azpsisHeHusy, «Konuuecmeennvle Xapaxmepucmuky 302psisHeHust OKpyscaiouei cpeobly,
«3awuma 030106020 IKPAHA OM XUMUYECKO20 3A2PSZHEHUSY (N0 8bLOOPY)




Tema 1.5. CosiepkaHue yueOHOro MaTepuaa
Kuaccuduxauus 1 | Kuciaorsl u ux cBoiicTBa. KHCIOTBI Kak 3JIEKTPONMTHI, UX KIACCHPHUKALUS MO PA3THMIHBIM
HEOPraHU1€CKUX IpU3HaKaM. XUMHUYECKHE CBONCTBA KHCJOT B CBETE TEOPUM SJIEKTPOIUTHUYECKOM IHCCOLMALIUU.
Ccoe/IMHEHHIi U X CBOjicTBA. OCOOCHHOCTH B3aMMOJACUCTBHUS KOHIICHTPUPOBAHHOH CEpPHOM W a30THON KHCIOT C MeTajUlaMH.
OCHOBHBIE CTIOCOOBI TTOTYYEHHS KUCIIOT.
2 | OcHoBanus W ux cBoiicTBa. OCHOBaHMS KaK 3JICKTPOJHUTHI, MX KIaCCUPUKAIMS MO0 PA3TUUHBIM
npu3HakaM. XUMHUUYECKHe CBOMCTBA OCHOBAHHM B CBETE TEOPUH DIEKTPOIUTHUECKON NHUCCOIMAIINU.
PasnoxeHne HepacTBOPUMBIX B BOJIe OCHOBaHUI. OCHOBHBIC CITIOCOOBI IMOyYCHHSI OCHOBaHUH. 12
3 | Coan u ux cBoiictBa. Conu kak 35eKTposiuThl. CoNu CpeHUE, KUCIIbIe U OCHOBHBIC. XUMUYECKHUE
CBOICTBa COJIEH B CBETE TEOPHUU DIIEKTPOIUTHUECKON auccoumanyu. CrocoObl MOTydeHUs: COJIeH.
I'upponus coueil.
4 | Okcugbl u ux cBoiicrBa. CosicoOpasyromme u HecojeoOpasywoomme okcuapl. OCHOBHBIC,
aM(OTEepHbIE M KHUCIOTHBIE OKCHIbI. 3aBUCHMOCTb XapaKkTepa OKCHIa OT CTEHNECHU OKUCICHUS
00pasyrorero ero Meramia. XUMUYeCKHe CBOMCTBA OKCHIOB. [lomydeHne OKCHIIOB.
Ipaxmuuyeckoe 3auamue Ne 3 «l udponus coneii paznuyHo2o munay 2
Camocmosmenvhas paboma Neb «I uoponus. Peaxyuu uonHo2o oomenay 3
Camocmosmenvuas paboma Ne7 «Basicnetiuiue Knaccol HeOpeanuueckux 8euecne 3
Tema 1.6. ConiepkaHne yueOHOro Marepuaa
Xumunueckne peakuuu M uX | 1 | Knaccupukanusi XUMHYECKMX peakumii. Peakuuu COCAMHCHHS, pPA3JIOKCHUS, 3aMEIICHUS,
KiIaccupuKANUsS obmena. Karamutuueckne peaknun. OOpaTumble W HeoOpaTHUMble peakiuu. | OMOTeHHbIE |
reTepOreHHbIe PeaKIMu. ODK30TEPMHUECKHE H DJHAOTEpPMUYECKHE peakiuu. TemnoBoil 3ddexT
XUMHYECKHX peakIuil. TepMOXIMITYeCKHe ypaBHCHHSL.
2 | OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIe  peakuuu. CrerneHp  okucieHus.  OKUCIHTENb U
BOCCTaHOBJICHHE. BOCCTaHOBUTENh M OKHCIEHHE. MeTOoJ AJIEKTPOHHOTO OanaHca AJs COCTaBIICHHS
YpaBHEHHI OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUH. 12
3 | CkopocTh XuMHYeCKUX peaknmii. [TOHATHE O CKOPOCTH XHMHUYECKHX PEAKIHid. 3aBHCHMOCTh
CKOPOCTH XUMHUYECKUX PEAKIMH OT pasIudHbIX (HaKTOPOB: MPHUPOJBI PEArvpyIOIINX BEMIECTB, HX
KOHIIEHTPAIIMHU, TEMIIEPATYPbhl, TOBEPXHOCTH COMPUKOCHOBEHUS M MCIIOJIb30BAHUS KATAIU3aTOPOB.
4 | O6paTumocTh XuMH4YeckMX peakmuii. OOpatumble W HeoOpaTHMBIE pEaKIUH. XUMHYECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEICHHUSI.
Ipaxmuueckoe 3anamue Ned«Cocmasnenue ypasuenuti OBPy 2
Camocmosmenvuas paboma Ne8«Cocmasnenue cxem OKUCTUMENbHO-60CCMAHOBUTNENbHBIX PeaKyuily 3
Tema 1.7. CopepxaHue yaeOHOro Marepuaa
MeTanjibl 1 HEMeTAJIbI. 1 | Meramabl. OCOOCHHOCTH CTpPOCHHS aTOMOB W KpHCTAUIOB. (Du3ndveckue CBONCTBA METAJIIOB.
Knaccudukamuss MeTamnoB 1O pasiIMYHBIM [PHU3HAKaM. XHMHAYECKHE CBOHCTBA METAJUIOB.
DIEKTPOXUMHUUECKHUHA PST HANIPsDKeHUH MeTalioB. O0Imue criocoObl TOTyYeHHs] METaLIOB. 1.2
2 | Hemeramabl. OCOOCHHOCTH CTPOCHHS aToMOB. HeMeTayibl — MPOCTHIC BEMICCTBA. 3aBHCHMOCTH

CBOWMCTB TaJlOTEHOB OT WX IIOJIOXKEHHUSI B HCpPIOZ[PI‘{eCKOﬁ cucreme. OKHUCIHTEIIbHBIC U




BOCCTAaHOBUTEIbHBIC CBOMCTBA HEMETAUIOB B 3aBUCHMOCTH OT WX TIIOJIOXKCHUS B pARy
3JIEKTPOOTPHULATEIEHOCTH.

Ipaxmuuyeckoe 3ansmue Ne5 « Xumus memannosy

Py6exubiii koHTpob Ne2 (1 cemectp)

Pazgen 2. OPTAHUYECKAS XUMUSA

Tema 2.1.
OcHOBHBbIE IOHSITHS
OpPraHU4YecKoil XMMMH U
Teopusi CTPOEHHUs

OpPraHU4eCKUX COeIMHEeHM.

Cojepxanne yueGHOrO MaTepuaa

1

IIpenmer opraHumveckoil xumuu. IIpupoaHBIE, NCKYCCTBEHHBIE M CHHTETHUECKHE OPraHHYECKHE
BemecTBa. CpaBHEHNE OPraHMUECKHUX BEIIECTB C HEOPTAaHUUECKUMHU.

BanentHocTh. XWMHUECKOE CTPOSHHE KaK TIOPSAOK COCAMHEHHS aTOMOB B MOJIEKYJBI IO
BAJICHTHOCTH.

Teopusi crpoenusi opranuyeckux coeaunenuii A. M. Byriepoa. OCHOBHBIE TIOJIOKEHUS TEOPUU
XMMHUUYECKOTO cTpoeHus. M3omepust n m3omepsl. Xumudeckne (GOpMysIbl W MOJAEIH MOJICKYT B
OpPTaHWYIECKONW XUMHHU.

Knaccupukanusi opranudecknx BemiecTB. Kimaccudukaius BEmECTB MO CTPOCHUIO YIJICPOIHOTO
CKeJleTa M HaJM4Yui0 (YHKIMOHATBHBIX TPyMIl. ['oMoysiord u romosorus. Hauyana HOMEHKIATYpBHI
IUPAC.

Knaccudpukxanus peakuuii B opraHmdeckoil xumum. Peakuum npucoenuHeHus (THAPHPOBAHUS,
raJloreHHUPOBaHMs, THIIPOTAIIOTEHUPOBAHMS, THApaTanun). Peakunu oTiieruieHus (JIeTHAPUPOBaHUs,
JIETHIPOTaJIOTeHUPOBAHS, IeTuAparanny). Peakiun 3amernenus. Peakiy nsomepusanum.

1,2

Ilpaxmuueckoe 3ansmue N6 « M3omepus opeanuueckux eewiecmer

Camocmosmenvuas paboma Ne9 I[loocomoska 0okiados no memam. «Kusznv u Oesmenvnocmos A.M.
bymueposa», «Bumanusm u ezo xpax», «Poib omeuecmeeHmblX YYeHvlX 8 CMAHOBNIEHUU U pPA3GUMUU
Mupogoul xumuuy, «Knaccuguxayus opeanuveckux coeounenuily (no 6b100py)

Tema 2.2.
Yraesoaopoasl U X
NPUPOIHbIE HCTOYHUKH.

ConepkaHne yueOHOro Marepuana

1

Aakanbl. Homenkiaarypa ITUPAC. AnkaHpl: TOMOJOTHUECKHH Psjl, W30MEpPUS U HOMEHKIATypa
aNKaHOB. XWMHUYECKHE CBOMCTBA alKaHOB (MeTaHa, 3TaHA): TOPEHHE, 3aMEIICHHE, pa3I0oKEHHe,
nerusipupoBanue. [IpumeHeHne ajakaHoOB Ha OCHOBE CBOMCTB.

AJIKeHbl. DTHWICH, €r0o TONydYeHHe (AeTHIPUPOBAaHUEM 3TaHa, JCMOJIMMEpH3alNeil IONHAITHIICHA).
T'omonoruueckuii psig, U30Mepusi, HOMEHKIATYPa AJIKCHOB. XUMUYECKUE CBOMCTBA ITUIIEHA: TOPEHUE,
KauecTBEHHbIE peakiuu (oOeciBeunBaHHe OPOMHOW BOJBI M pacTBOpa IepMaHTaHaTa Kajus),
THIpaTaIys, noauMepu3anys. IIppuMeHeHne YTuIeHa Ha OCHOBE CBOCTB.

Juenbl M kayuykm. IloHsTHE O JAMEHax Kak YIJIEBOJOPOAAX C JIBYMsS JIBOMHBIMHM CBS3SIMU.
CornpspkeHHBIE TUEeHBl. XUMHUYECKHE CBOMCTBa OyTaaueHa-1,3 u u3onpeHa: obecrBeunBanne OpOMHON
BOJIbI U MoNUMepu3anus B kKayayku. HaTypanbHblil U CHHTETHUECKUE KayuyKu. Pe3uHa.

1,2

AJIKMHBI. AIIGTI/IJ'ICH. XUMHYECKHE CBOMCTBA allCTHUIICHA: ropeHuce, 06CCHB€‘{I/IBaHI/Ie 6p0MHOI71 BOJbI,
l'IpI/ICOGL[I/IHeHI/Iﬁ XJIOpOBOAOpOAa M ruaparanus. HpI/IMeHGHI/IC allcTUJICHa Ha OCHOBC CBOIICTB.
MesxkiraccoBas HN30MEpus C AJIKAJUCHAMU.

1,2




ApoMaTuyecKne YrieBoaopoabl. beH3on. XuMuueckue CBOWCTBa O€H305la: TOPEHHE, PEAKLUH
3aMermieHus (raJloTeHupOBaHue, HUTpoBaHue). [[puMeHeHne OeH301a Ha OCHOBE CBOMCTB.

Ipakmuueckoe 3ansimue Ne7 « Kauecmeennwiii ananus opeanuyeckux 6eujecmesy

Camocmosmenvuasn paboma Nel0 «IIpupoonsie ucmounuxy yeneo0opooos. Ilpespawerue y2ne6000pooos.
[enemuueckas c6s3b Op2aAHUHECKUX 8EUJECNB).

Camocmosmenvuas paboma Nell «KavecmeeHHblll AHAIU3 OP2AHUYECKUX 8eUjeCB)

Camocmosmenvhas paboma Nel2 «Ankunvl. Ayemuneny

PyOexubiii kKOHTpPOab Nel (2 cemecTp)

Tema 2.3.
Kuciaopoacoaep:xamue
OpraHuyecKue coeJuHeHUsI.

Conepkanne yueOHOro Marepuana

1

Cnuprsl. [lonydeHue sTaHoNa OpOKECHHEM IIIOKO3BI M THIpATalyeil STwieHa. ['MapoKcHIIbHAS
rpynna kak ¢yHKuuoHadbHas. [loHATHE O NpenesbHBIX OJHOATOMHBIX CIHPTaX. XHMHYECKHE
CBOIfCTBa 3TaHOJIA: B3aMMOJCICTBHE C HaTpHeM, OOpa30oBaHHE NPOCTBIX M CJIOXKHBIX 3(HUPOB,
OKHCIIeHNe B anbaerus. [IpuMenenne 3TaHoIa Ha OCHOBE CBOKUCTB. AJIKOTOJIM3M, €r0 HOCIEACTBHSA UL
OpraHu3Ma 4eJoBeKa U MPeAyNpexKaeHHE.

FHI/IHepI/IH KaK MpeACTaBUTCIIb MHOTOATOMHBIX CIIMPTOB. KauecTBennas pc€akuusg Ha MHOT'OAaTOMHBIC
cruptel. [IpumMeHeHue runepusa.

®enoabl. OU3MUECKUEe U XUMUYECKHE CBOMCTBAa (peHosa. B3auMHOe BiHMsSHHE aTOMOB B MOJIEKYJIe
(heHOMA: B3aUMOJCUCTBHE C THUAPOKCHIOM HATPHUS W A30THOW KuUCIOTOW. [IpumeHeHue (eHosa Ha
OCHOBE CBOMCTB.

Aasaerugpl. [TorsTHe 00 anpaernaax. AnbIeruaHas TpyIna Kak GyHKIHOHANBbHAs. DopMmansaerun u
€ro CBOWCTBAa: OKHCICHHE B COOTBETCTBYIOUIYIO KHCIIOTY, BOCCTAHOBIICHHE B COOTBETCTBYIOIIHHA
cnupT. IlodydeHuWe  anpaeTHAOB  OKHCICHHEM  COOTBETCTBYIONIMX CIHUPTOB. [IpuMeHeHUe
(hopMaipaeruia Ha OCHOBE €r0 CBOWCTB.

1,2

KapGonoBble kuciaorbl. [loHsTHE 0 KapOOHOBBIX KHCIOTaX. KapOokcwipHas Tpynma Kak
(yHKIMOHATBHAS. [ OMOJIOTHYECKUI psI TPEHENBHBIX OIHOOCHOBHBIX KapOOHOBBIX KHCIOT.
IMomyueHne KapOOHOBBIX KHCIOT OKHCICHHEM allbJCTHI0B. XHMHUYCCKHE CBOWCTBA YKCYCHOM
KHCJIOTBI: OOIUE CBOIMCTBAa C MHHEPATbHBIMH KHCJIOTAMHU M peakius dTepudukanuu. [IpumeHeHne
YKCYCHOM KHCJIOTBI Ha OCHOBE CBOWCTB. BhICIIME >KHMpHBIE KMCIOTHI HA MPUMEpPE NaIbMUTHUHOBON U
CTEapUHOBOM.

Caoxuble 3¢pupbl U kupbl. [lonydeHne ciioxHbBIX 3¢GHUpPOB peaknuei stepuduxanuu. CroxHbIE
3¢upHI B IpUpoJie, UX 3HadeHue. [I[prMeHeHne CII0KHBIX 3(UPOB Ha OCHOBE CBOWCTB.

Kupsl kak cioxsbie 3¢upbl. Kinaccupukanus KupoB. XUMHUYECKUE CBOWCTBA YKUPOB: THAPOIU3 U
TUIPUPOBAHME JKUJKUX KUPOB. [[pMeHeHne ®upoB Ha OCHOBE CBOWCTB. MbLia.




6 | YrueBoasl. YrieBonbl, nx KiaccuuKanus: MOHOcaxapuabl (TiIoKo3a, (pyKTos3a), Iucaxapuibl

(caxapo3a) m monmmcaxapuabl (Kpaxmal W LeJUIono3a). [JIoKo3a — BEImECTBO C JBOMCTBEHHOI
(yHKIMEH — aJdpAErHAOCHUPT. XWUMHUYECKHE CBOMCTBAa TIIOKO3BL: OKHCICHHE B TIIOKOHOBYIO
KHCJIOTY, BOCCTAHOBJICHHE B COpPOWT, CHHPTOBOE OposkeHHe. lIpMMeHEeHWe TIIOKO3BI Ha OCHOBE 1 1
CBOWMCTB. 3HAaUYCHHE YIJIEBOJOB B JKMBOW NPHUPONE W JKU3HM deloBeka. [loHATHE O peakmmsax
TIOJIMKOHCHCAIIMH ¥ THAPOJIM3a Ha IIPIMEPE B3aNMOIIPEBPAIIICHUH: TIIFOK03a <> TIOJIMCaXapHl.
Camocmosimenvhas paboma Nel3 « Cnupmol. Xumuueckue ceoiicmea u nojyuerue Cnupmosy 2 3
Ipaxkmuueckoe 3anamue No§ «Ilonyuenue u ceoticmea KapOOHOBLIX KUCIOM» 2 2
Camocmosmenvhas paboma Nel4 « Crnosichvie 3¢pupol u sHcupoly 2 3
Camocmosmenvhas paboma Nel5 «Venesoowvl. Kauecmeennoe onpedenenue kpaxmanay 2 3
Tema 2.4. Conepxanue yueOHOro MaTepuana
A30TCOepaalIie 1 | Amunsbl. [loHatne 00 ammHax. AnudaTHUecKue aMUHBI, UX KIACCH(PHUKAIMA W HOMEHKIATYpa. 1,2
OpraHnteCcKue CoCAMHEHHU. AHWINH Kak OpPTraHMYeCKOE OCHOBAaHME. lloNyueHWEe aHMIMHA M3 HUTpoOeH30ma. IlpHMeHcHHE 2
Honumepsl. aHWJIMHA HA OCHOBE CBOMCTB.
2 | AMMHOKHCJIOTBI. AMHMHOKUCIIOTBI KakK aM(pOTepHbIE OpraHHYECKHE COCAMHEHUS. XHUMHYECKHE
CBOMCTBAa aMHUHOKHUCIIOT: B3aUMOJICHCTBHE C INEJIOYAMHU, KHCIOTaMH M JpPYyr C APYrom (peakims
NOJNMKOHJCHcanuK). [lenTuaHas cBsA3p M nonunentHibl. [IpuMeHeHHe aMHUHOKHCIOT Ha OCHOBE
CBOICTB.
3 | Beaku. IlepBuuHas, BTOpUYHAs, TPETUUYHAS CTPYKTYphbl O€nkoB. XHUMHYECKHE CBOICTBA OEIKOB:
ropeHue, JeHaTypauus, THApPOJN3, [BETHbIE peakuuu. buonornyeckne QyHkumu OenkoB. benxu u
MOJIMCaxapH/ibl KaKk OHOTIOJIMMEPBI.
4 | Mmacrmacesl.  [lonydeHne TONMMEPOB  peakuueil  MOJMMEpPU3aLUMH W TIOJMKOHACHCALUH.
TepmornacTHYHbIE ¥ TEPMOPEAKTHBHbBIE IUIACTMAcChL. [IpecTaBuTeny miacTMacc. 1
5 | BoaokHa, ux kiaaccupukanmus. [lomydenue BosokoH. OTHENBHBIC MPEICTABUTEIN XUMHYECKUX 1,2
BOJIOKOH.
Camocmosimenvhas paboma Nel6 «Amunvl. Anunumny
2 3
Camocmosimenvhas paboma Nel7 « Cmpoenue u c6oticmea amuHOKUCIOM» 2 3
Camocmosmenvuas paboma Nel8 Xumuueckue ceoticmea Oenxkos 3
Ipaxmuuecrkoe 3anamue Ne9 «Pewenue 3KCNepuUMEeHmMANbHbIX 3A0a4 HA HAXONCOEHUE MOAEKYJAPHOU
. 2 2
opmynbL OpeaHUYECKUX COCOUHEHUT.
Ipaxmuuecxoe 3anamue Nel0 « Bvicokomonexynsipnoie coeOureHus» 2 2
Camocmosmenvuas paboma Nel9 « Tepmonaacmuunsie u mepmopeaxmughvle NAACMMACCHLY 1 3
Camocmosmenvuas paboma Ne2( «Pacnosnaganue niacmmacc u 80J10KOHY 1 3




Camocmosimenvhas paboma No21 « Pewenue 3a0ay Ha HAX0HCOeHUE MOLEKVISAPHOU (DOPMYIbl OPSAHUYECKUX

coedunenutiy 2
. 1

PyOesxHblii KOHTpPOJIbL Ne2 (2 cemecTp)
JuddepeHnupoBaHHblii 3aueT 2
O0s3aTenbHas ayIuTOpPHast yueOHasi Harpy3ka (Bcero) 78
CamocTosTesibHasi padoTa o0y4yarouierocs (Bcero) 39

Jlj1g XapakTepUCTUKU YPOBHSI OCBOEHMSI yU€OHOT0 MaTepHalla UCIOIb3YIOTCS ClIEAYolue 0003HAUECHUS:

1 - o3HaKOMHUTENBHBIHN (Y3HABaHUE PaHEE N3YYCHHBIX 00BEKTOB, CBOWCTB)

2 - penpoayKTHUBHBIN (BBIMOJHEHUE ACSITEILHOCTH IO 00pasily, MHCTPYKIIMU WIIH MO/ PYKOBOACTBOM)

3 - IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSTENILHOE BBIIIOJIHEHUE IEATEILHOCTH, PEIICHHE TPOOIEMHBIX 33/1a4).




3. YCJIOBUSA PEAJIM3AIIMA YYEFHOU JUCITATIIAHBI

3.1. TpeGoBaHusA K MUHMMAJILHOMY MAaTEPHAJIbHO-TEXHUYECKOMY 00eCeYeHHI0:
B coctaB yueOHO-METOIUYECKOTO M MAaTEePHAILHO-TEXHUYECKOTO OCHAIEHUS KaOuHeTa
€CTECTBEHHOHAYYHBIX JUCLUILINH BXOMST:

. MHOTO()YHKITHOHAJIbHBIA KOMIJIEKC MPETIOAaBaTels;

. HaTypajbHble  OOBEKTbI, MOJENM, HpUOOpPHl M  HAOOpPBl AN IHOCTAaHOBKU
JEMOHCTPALMOHHOIO U YYEHHUYECKOTr0 dKCIIEPUMEHTA;

. Ie4aTHbIE U SKPAHHO-3BYKOBBIE CPEACTBA O0yUEHMUS;

. CpeAcTBa HOBBIX HMH(POPMAITMOHHBIX TEXHOJIOTUH;

. pEaKTUBHI,

. MIEPEYHH OCHOBHOH M JIONIOJTHUTEIBHOMN yueOHOI TUTepaTyphl;

. BCIIOMOTaTelIbHOE 000PYI0BAHUE U UHCTPYKIIUU;

. OnOIMOTEeYHBIN (QOH]I.

B Oubnuoreunsiii GonA BXOAAT y4eOHUKM M ydeOHO-MeTonuyeckue KoMIUIekTel (YMK),
PEKOMEH/IOBaHHBIC WJIM  JONYIICHHBIC I  HWCIOJIB30BaHUS B  NMPO(PECCHOHATBHBIX
00pa30BaTeNbHBIX OpPraHU3ALUAK, PEATU3YIOIIUX O00pa30BATEIbHYIO IPOrPpaMMy CpEIHEro
obmrero oopazoBanus B npezenax ocBoenus CIIO Ha 6aze 0CHOBHOTO 00111eT0 00pa30BaHUs.
bubnuoTeuHbIii POHI MOXKET OBITH JOMOJHEH XHMHUYCCKOM IHIIUKJIONEIUCH, CIIPaBOYHHUKAMH,
KHUTAMH 711 YTEHUS 110 XUMUH.

B mporiecce ocBoCHHUsT IPOrpaMMbl YY€OHON JUCIUILTUHBI «XUMHS» CTYACHTHI JOJDKHBI UMETh
BO3MOXXHOCTh JIOCTyIIa K 3JICKTPOHHBIM YYE€OHBIM MaTepuaiaM [0 XUMHH, HUMEIONUMCS B
CBOOOJTHOM JiocTyrnie B ceTd HTEepHET (PJIGKTPOHHBIM KHUTaM, IPAKTHKyMaM, TeCTaM,
matepuaiam EI'D u np.).

3.2. UndopmannonHoe odecrneyeHue oOydyenus. IlepeyeHb pexoMeHIyeMBIX Y4YeOHBIX
u3nanuii, Uarepuer-pecypcon
OcHoBHasi JuTEpPATYPA:

1. babkos A.B., Xumus [DnextpoHHsbIi pecypc]: yueonuk / A.B. babkos, T.W. bapaGaHoga,
B.A. ITonikos - M.: ID0TAP-Menua, 2015. - 352 ¢. - ISBN 978-5-9704-3437-6 - Pexxum
nocryma: http://www.studentlibrary.ru/book/ISBN9785970434376.html

2. Pyosumuc I''E., @®envoman @.I'. Xumus: yaeOnuk st 10 k1. ba3oBsiii ypoBeHb. — M.
[Ipocsemenue, 2001.

3. Yepnurona, H.FO. Xumuuecknit MUHUMYM [ DJIEKTPOHHBIN pecypc|: yuebHoe mocodue /
H.1O. Yepnukoa. — DnektpoH. gaH. — Cankr-IlerepOypr: Jlanp, 2018. — 316 c. — Pexxum
noctyna: https://e.lanbook.com/book/113909

JIonmoJHUTELHAS JUTEpaTypa:

1. Ta6puensn O. C., OcrpoymoB U. I'. Xumus nns mpodeccuit M crnenuasbHOCTEN
TEXHUYECKOTO MpOQHIIsA: YUeOHUK AJs CTYA. YUPEKISHUU cpell. mpod. obpazoBaHus. — M.,
2016.

2.  Tabpuensu O. C., Octpoymos U. I'., Octpoymona E. E. u np. Xumus ans npodeccuii u
CTIEMANBHOCTEH E€CTeCTBEHHO-HAYYHOTO MPOQWISL: YU4eOHUK JUIS CTYJ. YYPESKICHHUU Cpei.
npogd. obpazosanusi. — M., 2016.

3. Taopuensu O. C., OctpoymoB U. I'., Cmagxos C. A., Hopodeesa H. M. Ilpaktukym:
yue0. mocodue A CTyA. yapexkaeHui cpen. npod. oopazoBanus. — M., 2015.

4.  Epoxun 0. M., Kosamesa M. b. Xumusa nmna npodeccuii u crenuaibHOCTEH
TEXHUYECKOTO NMPOoduIst. DIEKTPOHHBINH yueOHO-METOINYecKuit KoMIuieke. — M., 2014.

5. Caenko O. E. Xumust nist kosutemkeit: yaeonuk. — Pocros u/[l: ®enuke, 2009.


http://www.studentlibrary.ru/book/ISBN9785970434376.html
https://e.lanbook.com/book/113909

6.

CrnanxoB C. A., OctpoymoB U. T'., Tabpuensn O. C., JlykpsnoBa H. H. Xumus s

npodeccuii W CHENUaTbHOCTEH TEXHUYECKOTO Mpoduiis. DJIEKTPOHHOE MPUIIOKECHHE

(3mexTpoHHOE y4eOHOE W3JaHue) JUIsl CTYHA. YUpeKIeHHH cpea. mpod. oOpasoBanus. — M.,
2014

WWW.
WWW.
WWW.
. chem. msu. su (QnekTpoHHass OUOIMOTEKA IO XUMHUH ).
WWW.
WWW.
WWW.
WWW.
WWW.
WWW.
WWW.

DJIEKTPOHHAS JUTEPATYPa CBO0OOJIHOI0 IOCTVIIA U3 HHTEPHEeTA:

pvg. mk. ru (ommnuana «Ilokopu BopoObeBbI TOPBI»).
hemi. wallst. ru (OOpa3zoBaTeNbHBIN CAUT IS IIKOJILHUKOB «XHUMHUS).
alhimikov. net (OGpa3oBaTeIbHBIN CAUT 71 IKOJIBHUKOB).

enauki. ru (MHTepHET-U3AaHUE [T yuuTeneil « ECTeCTBeHHbIE HAYKH»).
Iseptember. ru (MmeTonnueckas razera «llepBoe ceHTAOPs»).

hvsh. ru (kypHan «XuMus B IIKOJIE).

hij. ru (kypHas «XUMHS U KU3HBY).

chemistry-chemists. com (3JIeKTPOHHBIHN KypHAT «XXUMHKH U XUMUS»).
xumuk. ru (cCaliT 0 XUMHH).

WWW.

hemi. nsu. ru (A. B. Manyiinos, B. . PonuonoB. OcHoBbI xuMuu. HTEpHET-y4eOHHK).
chemistry. ssu. samara. ru (. J[lepstouna, I'.B. Kanrtapus. HHTepakTHBHBIM

MyJIbTUMEANA y‘IC6HI/IK OpFaHI/I‘{eCKaﬂ XI/IMI/ISI).

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOU JUCIUAITJIMHBI

KOHTpOJ’IL H OIEHKA PE3YJILTATOB OCBOCHUA yqe6H017I JAUCHUIITIMHBI OCYHICCTBIISACTCS

npenoaaBarcyiceM B IIPOLECCE MPOBCACHUA IMPAKTHYCCKUX 3aHATHH U J'Ia60paTOpHLIX pa60T,

TCCTUPOBAHHA, a4 TAKKC BBIIIOJIHCHUSA O6y‘IaIOIJ_II/IMI/IC$I HHIAWBUAYAJIbHBIX 3a,Z[aHI/II71, IIPOCKTOB,

UCCIIEI0BAHUN.
PesyabTaThl 00yueHus ®opMBbI U METO/IbI KOHTPOJISAA M OLIEHKH
(ocBOCHHBIC YMEHHS1, YCBOCHHbIC 3HAHMA) pe3yJbTaToB 00y4eHHs
B pesymbrare ocBoeHus  aucuUIUIMHBL | DopMBI KOHTPOIIA 00YUEHHUS:

00y4aroIuics 10HKEH yMeTh!
- 00pabaThiBaTh, OOBACHATH pPE3y/IbTaThl | - AOMALIHUE 33/[aHUs TPOOIEMHOTO XapakTepa;
IIPOBECHHBIX ONBITOB M JI€JaTh BBIBOJBI, [ =  IPAKTUYECKUE  3allaHud  TI0 pa60Te
rOTOBHOCTh M CNIOCOOHOCTh HpPUMEHSTH | HHPOpMALHeHi, JOKYMEHTaMH, JINTepaTypoil;
METO/TBI MO3HAHUS NpU  pelleHuH | - MOJATOTOBKA W 3alUTA UHIMBHYaIbHBIX U
MPAKTUYECKUX 3a7a4; IPYNIOBBIX 3a/laHU IPOEKTHOTO XapaKTepa;

IIPOU3BOAUTH PACUYETBl [0 XUMHUYECKUM
dbopMynaM U ypaBHEHUSIM; @DOopMBbI OLIEHKH Pe3yIbTATUBHOCTH O0yUYESHHUS:
- UCHOJb30BaTh JOCTHKEHHUS COBPEMEHHOH | -HAaKOMMTENbHAs cUcTeMa 0ajuloB, HA OCHOBE
XUMHAYECKOM  HAyKM W XMMHYECKHUX | KOTOpOM BBICTaBISAETCS UTOTOBAsl OTMETKA,
TEXHOJIOTUH ISl TIOBBIILIEHUS COOCTBEHHOTO

po(heCCHOHATLHOM NIESATEIHHOCTH U B OBITY

JaBaTb KOJIMYCCTBCHHBIC OHLCHKW MU | -AOKJIaJbl U pe(bepaTLI Ha CEMHUHAapax;

XUMHUYECKH TPaMOTHO BeCTH cebs B

C

-TpaJlMIIIOHHAsl CHCTeMa OTMETOK B Oaiiax 34
MHTEJJIEKTYaJIbHOTO Pa3BUTHS B BIOPAHHOM | KaX/1yl0 BBINOJIHEHHYIO paboTy, Ha OCHOBE
npodecCHuOHATIBHOMN e TeTbHOCTH; KOTOPBIX BBICTABJISIETCS UTOTOBast OTMETKA.
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npu oOpaitleHuu c XUMHYECKUMHU
BEILECTBAMHU, MaTepUaIaMu U POLIECCAMU;

B  pesynprare  OCBOGHHS  JUCIUILUIMHBI
00yJaroIUICs TOJDKEH 3HATD:

-OCHOBHBIC TIOHATHS W TEOPHH, 3aKOHBI H
3aKOHOMEPHOCTH XUMHUM;

-TEOPETUYECKUE  OCHOBBI  OPTaHHYECKOM,
(hU3UIECKOH, KOJJIOMTHON XHUMUH;

-[IOHSATHE XUMHYECKOM KHHETHKHN U KaTaau3a;
-K1accu(UKAII0 XUMAYECKUX PEaKIUi;
-o0patuMble ¥ HeoOpaTHMbIE XUMHYCCKHE
peakIuu, XMMUYIECKOe PaBHOBECHE,
-CMCII[EHUE XUMHUYECKOTO PABHOBECHSI O]
JNCHCTBUEM pa3IUYHbBIX (DAKTOPOB;
-OKHCJIUTEIFHO-BOCCTAHOBHUTEIHHEIE
peakuy 1 peakiui HOHHOTO OOMEHa;
-TUAPOIIH3 coJleid, JICCOLIMAIUIO
3JICKTPOJINTOB B BOJIHBIX PacTBOpax, MOHATHE
O CHJIBHBIX H CIA0BIX JICKTPOJINTAX;
-TeIUIOBOH 3(P(PEKT XHUMHUYCCKUX PEaKIui,
TEPMOXUMHUYECKUE YPABHCHUS;
-XapaKTePUCTUKH pa3IMYHBIX KJIaCCOB
OpPraHMYECKUX BEILECTB.




