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[Mporpamma yuebnofi ancunnanner OYJL 09 XHMHMSA pazpaborana na
ocnose Tpedosaruii (BI'OC cpenrero oduero oOpasoBaHHA. NPELBABIREMLIX K
CTPYKTYPE, COASPHAHHIO W pesynbTataMm oOCsocHME  yueluoll  aHMCUMNNHHLL
«XHUMHA», B COOTBETCTBHH ¢ PeroMmeHJauMsMM No OPraHM3aldM MOIyqeHHs
cpennero obiero o0pa3oBaHMA B Npesenax  ocBoSHMS  oDpasoBaTeNbHbLIX
NpOrpamMM cpefHere npofeccHoHansioro ofpasosanns Ha 0ase OCHOBHOTO
odiero obpazosanus ¢ yderom tpeCopanuil deicpasnHuix 1OCYAAPCTBEHHLIX
oDpazoBaTeNBHEIX CTAHAAPTOB M MOMAYY3EMOl MpoDeccHM WiH CHeUHAIBHOCTH
cpeanero  nmpodeccHonansHoro  obpasosammz  (oucemo  Jlenapramenta
rocyaapcTBeHHOH NONMTHKH W cdepe noaroTosxe paGoumx kaapos W JI1O
Munobpaaykn Pocenn or [7.03.20153 Ne 06-239) aas  cneuManbHOCTH
Texunueckoro npodmns  35.02.08 Jaexrpudnsauns u ABTOMATHIALNN
CCALEROID XO3MIICTBA

Opranmsauns—paspadorunk: AOY BO JIO «locyaspcrsesHbil  HHCTHTYT
IKOHOMHKH, (PUMHAHCOB, IPABa H TEXHOIOMHIY.

PazpaboTumnx:

Morexuna [anmna Buransesha, npenoaasareis XHMHHM BuICIIEH
KBLTHEMKAHOHKOIN KaTeropHu

Paccmorpena i ozobpena Ha 3aCeaHHi METOLHMECKON KOMHCCHH,
npotokoa Ne 3 or 26.08.2017r.
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1. IACHHOPT IMPOI'PAMMBI YYEBHOMW U CHUILINHBI
OV .09 Xumust

1.1. O6saacTh NpUMEHEHHsI TPOTPAMMBI

[Iporpamma y4eOHOM OUCHMIUIMHBI SBISETCS YacThIO OCHOBHOH mpodeccHoHanbHOM
obpazoBartenbHOU Tporpammbl B cooTBeTcTBHH ¢ DI'OC mo crennaibHOCTIM

TEXHHUYECKOTO MPOUIISL.

1.2 MecTO TMCUMIJIMHBI B CTPYKTYP€e OCHOBHOM NPOo(hecCHOHATBHO 00pa3oBaTeIbHOM
NPOrpaMMbI: U3ydaeTcs Kak 0a30BbIi YUeOHBIN MpeIMEeT TEXHUUYECKUX CIIeUaIbHOCTEH
cpenHero npoheccuoHaaILHOTO 00pa30BaHMS.

YyeOHast quciUIUIMHA «XUMHUS SBISETCS YI€OHBIM MPEIMETOM IO BBIOOPY U3 00s13a-
TenpbHOU TpenMeTHou obnactu «EctectBeHHble Hayku» PI'OC cpennero obmiero odpaso-
BaHMSL.

B mpodeccronanbHBIX 00pa3oBaTENbHBIX OpPraHU3alUAX, pEaTU3yIOIUX 00pa3oBaTeb-
HYIO TIpOorpamMmy cpeaHero oOmiero obpaszoBanus B mpenenax ocBoeHus OITOIT CITO na
0a3e OCHOBHOro oOmEero oOpa3oBaHMs, yueOHas IUCHUIUIMHA «XUMHS» H3ydaeTcs B
obmeobOpazoBarenbHoM 1uKIe yueOHoro OIIOII CIIO nHa 6a3e OCHOBHOTO OOIIETO
o0Opa3oBaHus ¢ moxy4eHueM cpennero odmiero oopazosanus (ITIIKPC, TITICC3).

B yueOnpix mmanax IITIKPC, TIIICC3 mecto ydeOHON MMCHMIUIMHBI «XHMHS» — B
cocTaBe 00I1e00pa30BaTENbHBIX YYeOHBIX AUCHUIUIMH 1O BbIOOpY, (hopMUpPYEeMBIX H3
oOsi3aTrenbHBIX TpeaMeTHBIX obmacteit PI'OC cpemnero obmero oOpa3oBaHMs, IS
npodpeccuit  CIIO  wmm  cnemmansHoctelr  CIIO  cooTBercTByromero  mpoduis
poeCCHOHAIBHOTO 00pa30BaHUS.

1.3. Heaum wu 3axa4d JUCHUIVIMHBI — TPeOOBAHUSA K Pe3yJbTAaTaM OCBOECHUS
AMCUMILUINHBI:

OcBoenue conepkaHusl YICOHOW AUCITUIUIMHBI «XHUMHSI», 00€CIIEUNBACT JTOCTHKCHHE
CTYJICHTaMH CIEYIONINX Pe3y/JdbTATOB:

* JIUYHOCHIHBIX:

- YYBCTBO I'OpJOCTHU U YBAXKXCHUSA K UCTOPHU U JOCTUKCHHUAM OTEUECTBEHHOU XUMHU-
YEeCKOH HayKH, XHMHYECKH TPaMOTHOE MOBEICHUE B TIPO(ECCHOHATBHOM JesTeNb-
HOCTHU U B GBITy npu 06paH_IeHI/II/I C XUMUYCCKMMU BCIICCTBAMU, MATCPpUAIaMHU U
IpOIIeCCaMH;

- TOTOBHOCTH K IPOAOJIKCHUIO 06pa3013aH1/1;1 1 IMOBBIIICHUSA KBaJII/I(i)I/IKaLII/II/I B U3-
OpaHHOU MPOheCcCHOHATBHON NESITEIBHOCTH U 0ObEKTUBHOE OCO3HAHUE POJIU XH-
MHUYCCKUX KOMHCTCHHHﬁ B OTOM,

- YMEHHE HCIOJbh30BaTh JOCTIKEHHUS COBPEMEHHONH XMMHUYECKON HAYKH M XUMHYE-
CKUX TE€XHOJIOIHH JJ11 TOBBIIIICHU A COGCTBCHHOFO HWHTCJUICKTYAJIbHOT'O Pa3BUTUA B
BBIOpAHHOU PO ECCUOHAIIBHON eATeTbHOCTH;

* MemanpeoMemmnuix:

- HCIIONIB30BaHME PA3INYHBIX BHIOB IO3HABATEIHLHON AEATEIBHOCTH W OCHOBHBIX
WHTEJUIEKTYabHBIX Olepanuii (MIOCTAaHOBKHU 3aiadyu, (OPMYIUPOBAHMS THIIOTE3,
aHalM3a W CHHTE3a, CpaBHEHHs, OOOOLICHWS, CHUCTEMATH3allMH, BBISBICHUS
PUYMHHO-CJIECTBEHHBIX CBS3€H, MOMCKA aHAJOroB, ()OPMYIHPOBAHUS BHIBOJOB)
JUISl peIICHUsI MTOCTABJICHHOM 3a7a4M, IIPIMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS
(HaOMIOIeHNS, HAYYHOTO SKCHEPUMEHTA) JJIS U3YyYeHHs Pa3IUYHBIX CTOPOH XH-
MHYECKUX OOBEKTOB M MPOLECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh CTall-
KHBAaThCS B PO ecCHOHABHOU cdepe;

- HCIIONIb30BaHUE PA3JIMYHBIX MCTOYHHMKOB JUIS MOJYYCHUS] XUMHYECKOW MHpopma-
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oy, YMCHHUEC OLICHUTH €€ JOCTOBCPHOCTL JJISI NOCTHIKCHUS XOPOIINX PE3YJIbTATOB
B npodeccuoHabHOU chepe;



* npeomemmuvix:

- copMHUPOBAaHHOCTH MPEACTABICHUN O MECTE XMMHUHU B COBPEMEHHON HAYYHOU KapTHHE
MHUpa; MOHHUMAHUE POJIM XUMHUU B (OPMHPOBAHMU Kpyrosopa ¥ (DyHKIHOHAIBHOM
rPaMOTHOCTH YeJIOBEKa JIJIsl pEeLIeHHS MPAaKTUYECKUX 3a/1a4;

- BJIaJICHHE OCHOBONOJATalolIMMU XUMHUYECKUMH MOHATUSMH, TEOPUSMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMM; YBEPEHHOE TIOJb30BaHUE XHUMHUYECKOM TEPMHHOJIOTHEH U
CHUMBOJIUKOM;

- BJIQJICHHE OCHOBHBIMM METOJAMU HAy4YHOTO IO3HAHMS, UCHOJIb3YEeMBbIMH B XHMHHU:
HaOJI0IeHuEM, ONHCAaHHEM, H3MEpEeHHEeM, AIKCIEPUMEHTOM; yMEHHEe 00pabaThIBaTh,
OOBSCHATH pEe3yNbTaThl MPOBEACHHBIX OMNBITOB M JENaTh BBIBOJABI; TOTOBHOCTh U
CIOCOOHOCTh MPUMEHATH METO/IbI TO3HAHUS MTPU PELICHNU MPAKTUUYECKUX 3aa4;

- c(hOpMHUPOBAHHOCTh YMEHUS JaBaTh KOJMYECTBEHHBIE OLIEHKH U MPOU3BOJUTH PACUETHI
10 XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM;

- BQJICHUE TpaBUJIAMU TEXHUKHM O€30MaCHOCTH NPU HCHOJIB30BAHUU XUMHUYECKUX
BEIIIECTB;

- copMHUPOBAaHHOCTH COOCTBEHHOW IO3MIIMKM IO OTHOIICHUIO K XHUMHUYECKON HHGOP-
MaIlliH, OJTy4aeMOi U3 pa3HbIX HICTOUHUKOB.

1.4. PekomeHyeMoe KOJIHYECTBO YACOB HA OCBOEHHE MPOTrPAMMBI I CHHUIJIMHbBI:

MaKCUMaJIbHOW y4eOHOW Harpy3ku odydvatomierocst 117 dacoB, B TOM 4HcCIIe:
00s13aTeNbHOM ayIUTOPHON Y4eOHOM Harpy3Ku 00yJaromerocst 78 4acos;
CaMOCTOSATENIbHON paboThl oOydaromierocss 39 4acos.

2. COJEP KAHUE YYEBFHOM JUCIIUTIJINHBI
2.1. O0beM yueOHOM TUCHMILUIMHBI M BHAbI Y4eOHOH padoThI

Buna yueoHoii padoThl Oovem uacos
MakcumaJjibHasi ydyeOHasi Harpy3Ka (Bcero) 117
Oo0s13aTesibHAs Ay INTOPHAs yueOHAasi HArpy3Ka (Bcero) 78
B TOM YHCJIE:
TEOPETHUECKOE 00yUeHUE 41
JabopaTopHbIe PabOTHI 32
NpaKkTUYECKHUE paboThI 5

KOHTPOJIbHBIE paOOTHI -

CamocrosiTesibHasi padoTa o0y4aromerocsi (Bcero) 39
B TOM YHCIJIE:

BBITIOJIHEHHE JJOMAIIHUX 3aJIJaHUH, HanucaHue pedepaTon 29
KOHCYJIbTalluu 10

[IpomexyTrounas arrecrauusi B GpopMme
IK3aMeHa




2.2. Pabounii TeMaTHUeCKuUi IJ1aH U coaepkanue yaeoHou nuctuminHeiOY 11.09 Xumus
HaumenoBanue pa3jiesioB Conep:kanue y4e0OHOro MaTepuaJa, 1ad00paTopHble U MPAKTUHYECKHE PA0OThI, O0bem yacoB | YpoBeHb
U TeM caMoCTosITe/IbHAA paboTa 00y4aUINXCH. OCBOEHHU
Pazpea 1. O011asa 1 HeOpraHm4yecKkass XuMMsl.
Bsenenue. 1 )i
Tema 1.1 OcCHOBHbIE IOHATHS M 3aKOHbI XUMHH. 4
BemectBo. AtoM. Monekyna. Xumuueckuil snemeHT. Asutorponus. Ilpocteie u 1 2
CJIIOKHBIE BellecTBa. KauecTBEHHBIM M KOJIMYECTBEHHBIM COCTAaB BEIIECTB. XHUMHUYECKUE
3HakKU W Qopmynbsl. OTHOCHTEIbHBIE aTOMHAs W MOJEKYJsipHas Macchl. KommuecTBo
BEIIECTBA..
JIabopaTtopHsble paOoThl. M3roToBieHre MOIEIEH MOJIEKYJ HEKOTOPBIX HEOPraHMYECKUX 2 2
BEIIECTB.
ITpakTHUecKne 3aHATHS Ji
KonTpoabHbie paboThI 0
CaMocTosiTeJIbHas padoTa 00y4alOIIUXCS 2 3
Tema 1.2 ITepunoauyeckuii 3akoH u Ilepuoaunyeckas cucrema xumudeckux jiemenTon .. 6
MeHjejieeBa U CTPOEHHE ATOMA
| Otkpeitue [I.U. MengeneesbiM [lepuoanyeckoro 3akona. Ilepuognyeckuii 3akoH B 2 2
dopmymuposke J[.1. MenneneeBa. AToMm — crokHas yactuna. Spo (pOTOHBI U HEUTPOHBI)
U 3J1eKTpoHHas obonouka. M3oronsl. CTpoeHHe 3JIEKTPOHHBIX 000JI0U€K aTOMOB 3JIEMEHTOB
MabIiX TepuofoB. OCOOCHHOCTH CTPOEHHUS SJEKTPOHHBIX OO0OJOYEK aTOMOB JJIEMEHTOB
OoJbIIUX TEepruoAOB (TEPEeXOAHBIX 3JIeMeHTOB). [lonsTHe 00 opbOurtansx. s-, p- U d-
OpOuranu. DneKTpOHHBIE KOH(DUTYpAITTH ATOMOB XUMHUYECKUX JIEMEHTOB.
JlabopaTtopnbie paboThl: MoaenupoBanue noctpoeHus [leproanueckon TadIMIbI XUMUYECKUX 1 2
AJIEMEHTOB.
IIpakTrueckue 3aHaTHs
5
KontponbHbie padOTHI
0
CamocrosiTesibHasi padoTa o0y4yarommxcs. 3 3
Tema 1.3 CTpoeHue BeleCTBA. 9
I | Monnas xumuueckas cBsi3b. KOBaJIeHTHas XMMHUYECKasl CBA3b. MeTaJuinuecKas CBs3b. 2 2
ArperatHble COCTOSIHUSI BEIIECTB M BOJIOPOIHAS CBsI3b. YHCThIE BELIECTBA U CMECH.
JlvictiepcHBIE CUCTEMBI.
JTaboparopubie paboTsl: [Ipurorosnenue cycnensuu Kapoonara Kanbuus B Boze. ITonydenue 2 2
SMYJIBCUU MOTOPHOTO Maciia. O3HAaKOMJIEHHE CO CBOMCTBAMU JIUCIIEPCHBIX CUCTEM.
ITpakTrueckue 3aHITUSI 0




| KonTpoasHbIe pabOTHI

CamocrosiTesibHasi padoTa 00y4arOIMXCs.

Tema 1.4

Bonaa. PacTBopbl. DiieKTPOIMTHYECKAS U CCONUAIUSA

N g

| Bona kak pactBopuTtens. PactBopuMocTh BeliecTB. HachleHHbIEe, HEHACBIIICHHBIE,
MEPECHIILIEHHBIE PACTBOPHI. 3aBUCUMOCTb PACTBOPUMOCTH Ta30B, KUJKOCTEN U TBEPABIX
BEIIIECTB OT PA3JIMYHBIX (PAaKTOPOB.

MaccoBas mois PACTBOPCHHOI'O BCIICCTBA.
3H€KTDOHI/ITH‘-IGCKEUI JUCCOMalms.

JlabopaTopnble pabOThHI: XapakTep AUCCOLMAIIMU Pa3IUIHBIX THAPOKCHIOB.

IIpakTnueckue 3anHsaTus: [IpurorosiieHrne pacTBOpa 3aJaHHON KOHIICHTPAIHH.

KoHTpoILHBIE pa0OTEI

CamMocTosiTebHass padoTa 00y4arIIMXCS.

Tema 1.5

Knaccugukanusa HeOpraHM4ecKNX COeIHHEHNH M UX CBOHMCTBA

KucnoTel u ux cBoiictea. OCHOBaHMs U UX cBOMCTBA. Conn U MX CBOMCTBA. OKCUIBI ¥ UX
CBOJCTBA.

N~ oy T~~~

JlabopaTtopHbie paboThI: VcnibiTaHHe pacTBOPOB KUCIOT MHAUKAaTOpaMu. B3anmoaencreue
METAJUIOB C KHCIIOTaMU. B3anMoaeicTBUE KUCIOT ¢ OKCUIaMU MeTalIoB. B3auMoaeiicteue
KHCJIOT ¢ OCHOBaHHUAMH. B3anMogelcTBHE KUCIIOT C COJISIMU.

HcnbiTaHne pacTBOPOB LIENOYEN HHAUKATOPaMU. B3auMoIeliCTBHE 1IEI0UYEH ¢ COJISIMMU.
Pasjoxenre HepaCTBOPUMBIX OCHOBAHUH.

B3anmoneiicTBre coser ¢ Mmetauiamu. Bzanmoneiictsue coneid Ipyr ¢ apyrom. ['maponus coneit
Pa3IUYHOrO THMA.

NS I N UV ' '] N

[TpakTrueckue 3aHsaTHSI

KoHTpoasHBIE pabOThI

CamocTosTeIbHA Pad0oTa 00yIAIOIIHXCH.

Tema 1. 6

XNMHYECKHE peaKliuu

Knaccuduxanus xumuyeckux peakuui. OKMCIMTEIbHO-BOCCTAHOBUTEIIBHBIEC PEAKIIHMH.
CKopocTh XMMHUYECKHUX peakiuii .O0paTUMOCTh XUMUYECKHUX PEAKIIHA.

JlabopaTopHbie paboThI: Peakius 3aMenieHus MeIu >KeJie30M B paCTBOPE MEAHOTO KYyIopoca.
Peakiuu, uaymme ¢ 00pa3oBaHMEM OCAJIKa, Ta3a UM BOJbL. 3aBUCUMOCTH CKOPOCTH
B3aUMOJICHCTBUS COJITHOW KMCJIOTHI C METAJIJIAaMHU OT UX MPUPOIbI. 3aBUCUMOCTh CKOPOCTH
B3aMMO/JICUCTBUS [IUHKA C COJITHOM KUCIOTON OT €€ KOHLIEHTpaluu. 3aBUCUMOCTh CKOPOCTH
B3auMoicicTBUs okcuaa Meau(1l) ¢ cepHO# KMCIIOTOM OT TeMIIEpaTyphl

N NN TSN

N N | N

IIpakTHdeckue 3aHITH

KoHTpoILHBIE pa0OTEI

CamMocTosiTeabHass padoTa 00y4arIIMXCS.

Tema 1.7

MeTajiibl 1 HEMETAJLIbI

Oco0eHHOCTH CTPOCHUS aTOMOB M KpUCTAIOB. Du3nueckue CBOWCTBA METAJUIOB.
Knaccudukamnmst MEeTaJIOB IO pa3iIWyHBIM TMpHU3HAKaM. XUMHYECKHE CBOWCTBA METAJIJIOB.
DNEKTPOXUMHUUECKUH psi HANIpsSHDKEHUHM MeTaiuioB. MeTtamiorepmust.

Hemeramibl — mnpocThle BemIeCTBAa. 3aBUCUMOCTh CBOWMCTB TallOTEHOB OT HX
nosioxeHus: B [lepuoanueckoir cucteme. OKUCIUTENbHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA
HEMETAJVIOB B 3aBUCUMOCTH OT MX MOJIOKEHUSI B PSIAY IEKTPOOTPULIATEIHLHOCTH.
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JlabopaTopHbie pabOTHI: 3aKaika U OTHYCK cTalid. O3HAKOMJIEHHUE CO CTPYKTYpaMHU CEpOro 1 2 2
Oenoro uyryna. PacrioznaBanue pyj xenesa
IIpaktnueckue 3anarus: [lomydenue, coOupanue u pacrio3HaBaHUE T'a30B. 2 2
Pemenne skcnepruMEeHTANIBHBIX 33a4.
KoHTpoILHBIE pa0OTEI 0
CamMocTosiTeabHass padoTa 00y4arIIMXCS. 3 3
Paznen 2. Oprannyeckasi XuMMsl.
Tema 2.1 OcHOBHbBIE NOHATHSI OPTAHMYECKOIl XUMHUM U TEOPHsi CTPOEHHUS OPraHUYeCKUX COeTUHEHM I 7
I [IpuponHble, HCKYCCTBEHHbIE M CHHTETHMUYECKHME OpPraHUYEeCKHUEe BELIECTBA. 2 2
CpaBHEHHME OPraHMYECKUX BEIIECTB C HEOPraHUYECKUMH.
BanentHocts. X¥UMHUECKOE CTPOCHHUE KaK MOPSAIOK COSAMHEHUSI aTOMOB B MOJIEKYJIbI
10 BaJIEHTHOCTH.
Teopus crpoenus oprannyeckux coenunenniit A.M. byrneposa. Knaccnduxanms
opraHmueckux BemecTB. Knaccudukaius peakipii B OpraHMn4eCKoi XMMHUH.
JlabopaTopubie padoThl: M3roToBiaeHNE MOACIECH MOJICKYJ OPTaHMYECKHUX BEIIECTB. Ji 2
IIpakTnueckue 3ausaTus: OOHapYKEeHUE YriIepoda M BOJIOPOa B OPTaHMYSCKOM COSTMHEHHNH 2 2
KonTposbHbIe pabOTHI 0
CamMocTosiTebHass padoTa 00y4arIIMXCS. 3 3
Tema 2.2 YrieBoaopoabl M UX NPUPOAHBIE HCTOYHUKHU 6
I | Ankanbl. Ankenbl. JlueHbl U kayuyku. AnKkuHbl. ApeHsl. [IpupogHbie MCTOYHUKHT 1 2
YTJIEBOJOPOIOB.
JIabopatopHbie pabOThI: O3HAKOMJIEHUE C KOJUIEKIMEN 00pa3LoB HEPTH U IPOAYKTOB €€ 2 2
nepepaboTku. O3HaKOMJICHHE ¢ KOJUIEKIIMEH KaydyKoB M 00pa3liaMy U311l U3 pe3UHBI.
ITpakTHUecKne 3aHATHS 2 2
KoHTpoabHbie paboThI 0
CamMocTosiTeabHass padoTa 00y4arIIMXCS. 3 3
Tema 2.3 Kucaopoacoaepxamme opranuyecKkue coeiMHeHus 9
1 2

I Crouptel. ['muuepuH Kak MpeACTaBUTENb MHOTOATOMHBIX CIUPTOB. KauecTBeHHas
peakuys Ha MHOIr0aToOMHbIe CIUPTHL. [IpMeHeHne raunepuHa.

®dusnyeckue W XUMHUYecKHe cBoiicTBa (enona. I[lonarue o0 ampaerumax.
AnprerugHasi rpynmna kak ¢yHkuuoHaidbHas. Dopmanbaerun u ero cpoictBa lloHsTHE O
KapOOHOBBIX KHcloTax. KapOokcunbHas rpymnma Kak —(QyHKIuoHanbHas. [lomydeHue
CJIOKHBIX 3(pHpOB peakiuen sTepudukanuu. CiaoxHble dQUpsl B NpUpOAe, UX 3HAUYCHUE.
[IpumeneHue cI0XKHBIX 3(UPOB HA OCHOBE CBOMCTB.

XKupsr kak cnoxsele 3¢upsl. Knaccupukanus xupoB. XHUMHUYECKHE CBOWCTBA
JKUPOB: TUAPOJIU3 U TUAPUPOBAHUE KHUAKUX KUPOB. IIpumeHeHme >XMpOB Ha OCHOBE
CBOMCTB. YTIEBOIBI. YTJIEBOBI, UX KIACCU(PUKALIMS: MOHOCAXapH bl (TII0K03a, PpyKTO3a),
JIucaxapuibl (caxapo3a) ¥ mojgucaxapubl (Kpaxmail U IEJUTI0JI03a).




['roK03a — BEIIECTBO ¢ IBOWCTBEHHOM (PYHKITUEH — allbJIETHIOCITUPT

JIabopaTopHblie paOoTel: PacTBOpeHME riuuepyrHa B BOAE U B3aUMOACUCTBUE C TUIAPOKCUIOM 2
MGI[I/I?H). BOMCTBA YKCYCHOM KHCIIOTBI, OOIIHE CO CBOMCTBAMHU MHHEPAIBHBIX KHCIIOT. 4
JlokazaTenbCTBO HEMPEAETBLHOTO xa%KTepa JKUJIKOTO *Kupa. B3anumoaeincTere ritoKko3sl U
caxapo3sbl ¢ ruapokcuom Meau(Il). KauecTBeHHas peakiusi Ha Kpaxmall.
IIpakTnueckue 3anatus. M3ydeHne pacTBOPUMOCTH CIUPTOB B BoJe. OKUCIIEHUE CIIUPTOB 9 2
Pa3IMYHOTO CTPOCHUSI XPOMOBOM cMechio. [lomydenne nuatunoBoro 3¢upa. [lonyuenue
TJIMIepaTa MeJIn.
KoHTpoabHbIe pabOoThI 0
CamocTosiTeJIbHAsE padoTa 00YYaKOIIMXCS. 3 3
Tema 2.4 A3oTcoaep:kaime oprannyeckue coennHenus. [loarumepsl. 8
I [Tonsitue 06 amuHax. AnudaTudyecKkue aMUHbI, UX KiIacCU(pUKAIMSI U HOMEHKIIATypa. 1 2
AMUHOKUCIOTH Kak am@oTepHble AU(PYHKIHOHAIBHBIE OPraHUYeCKUe COCIMHEHUS.
XWMHUYECKHE CBOWCTBA AaMHUHOKHCIOT XHWUMHYECKHE CBOWCTBA OCJIKOB: TOpEHHE,
JeHATYpalus, THAPOIU3, IBETHBIC peakiuu. buonorndeckue GpyHKIIUN OEITKOB.
benku u monucaxapuibl Kak OMOMOJIMMEDHI.
[TmacTmaccsl.
Jlaboparopusie paboTsl: PacTBopenue Oenkos B Bojie. OOHapykeHHe OEJIKOB B MOJIOKE U B 1 2
MsicHOM OynboHe. JleHarypanus pactBopa 0eika KypHHOTO SHIa CIIUPTOM, PACTBOPAMH COJIeH
TSDKEJIBIX METAJIJIOB Y IIPY HArPEBAHUHU.
[IpakTuueckue 3aHsaTHs: Penienne skcriepuMeHTaIbHbIX 33/1a4 Ha UICHTU(UKALIHIO 11
OPraHMYeCKUX COeIMHeHUH. Pacnio3HaBaHue miacTMacc U BOJOKOH.
KoHTpoasHBIE pabOThI Ji 2
CamocrosiTesibHasi padoTa 00y4arOIMXCs. 2 3
KoncyabTanuu 7
MakcumanbHas ydeOHas Harpyska (BCero) 117
O0s13aTenbHAs ayIUTOpHas yueOHast Harpy3ka (Bcero) 78
B TOM 4YHCJIC:
TeopeTnueckue 3aHATHS 4]
IIpakTryeckue 3aHATUS 5
JlaGoparopHble 3aHATUS 32
KoHTponbHbBIe paboTh -
CamocTosTenbHas paboTa o6y4daromerocs (BCero) 39
B TOM 4YHCJIC:
KoHncysbTanuu 10

JlJis XapaKTepUCTUKU YPOBHS OCBOCHUS yUeOHOTO MaTepHalia UCTOIb3YIOTCs CleAyolue 0003HaAYeHNUS:
1 — 03HaKOMUTEIbHBIN (Y3HaBaHHUE PaHEE N3YUECHHBIX 0OBEKTOB, CBOWCTB)
2 - penpoayKTUBHBIN (BBIMOIHEHHUE ACSITEILHOCTH MO 00pas3ily, MHCTPYKIIMH UITU TOJ] PyKOBOJICTBOM)

3 - HpOI[YKTHBHBIﬁ (HHaHI/IpOBaHI/Ie N CaMOCTOATCIIbHOC BBIIIOJIHCHHUC ACATCIIbHOCTHU, PCIICHUC HpO6JICMHBIX 3az[aq).




[TepeueHp npakTHUECKUX U JaOOPATOPHBIX PaOOT.
1. OcHOBHBIC MOHATHUSA U 3AKOHBI XUMHUH.
JlaGoparopHas pabota Nel. M3roroBnenue Mozieneil MOJIEKyJ HEKOTOPBIX OPraHUYECKUX U HEOPTAaHUYECKUX BEILECTB.
[TpakTrueckas paboraNel. OuncTka BenecTB PUIBTPOBAHUEM U AUCTUILIALKENH. OUNCTKA BEIIECTB MEepEeKPUCTAIIIM3AIUCH

JlabopaTtopHas pabota Ne2 . HabnroneHne CieKTpOB HCITYCKaHUS ¥ TIOTJIOMIEHUS COSAMHEHUN XUMHYECKUX JIEMEHTOB C
HIOMOIIIBIO CIICKTPOCKOIT.

2.J1epnoanueckuii 3axoH u Ilepuonnyeckas cucrema xumnueckux 3jaemenToB /I.A. Menaeseesa..
[TpakTrueckas padotaNe2. [ToaydyeHue rugpokcuaa aTlOMUHUS U UCCIIEI0BAaHUE UX CBOMCTB.
[TpakTnueckas padorta Ne3 IlonaydeHue ruipoKkcuaa IUHKA U UCCIIEJOBAHUE UX CBOWCTB.
[TpakTrueckas pabota Ne4 Ilomydyenue u uccienoBaHiue CBOMCTB OKCHIOB CEPHI.

ITpakTrueckas padbota Ne5 IlonydyeHue u uccnenoBaHue CBOMCTB OKCHIA YIIIEPOAA.

[TpakTrueckas pabota Ne6llomyuenue u ucciaenoBaHue CBOMCTB okcuaa pocdop

Jlabopatopnas pabota Ne3 . MonenupoBanue noctpoenus [leproaudeckoit TabIuIbl XMMUYECKHUX IeMEeHTOB. M3yuenue
CBOICTB MPOCTHIX BEUIECTB U COCAUHEHUH S-3JIeMEHTOB. M3yueHne CBONCTB MPOCTHIX BEIIECTB U COSAMHEHUN d-
251eMeHTOBCpaBHEHNE CBOMCTB MIPOCTHIX BEIIECTB, OKCUI0B U TMAPOKCHIOB AieMeHTOB [II mepuona.

3. CTpoeHne BeniecTBa

JlaGoparopHas pabotaNe4. BzaumoeiicTBEe MHOTOATOMHBIX CIIUPTOB € (DETTMHTOBOM KUAKOCTHIO. KauecTBeHHbIE peakiuy Ha
nonbl Fe2+ u Fe3+



JlabopaTtopHas pabota Ne5 IIpuroroBnenue cycnen3uu kapooHara kanbius B Boje. [lonyyenue smynbcu MOTOPHOTO Macia.
O3HaKOMIIEHHE CO CBOMCTBAMU JUCIEPCHBIX CHCTEM.

4.Boaa. PacTBOpPbI.DJIEKTPOJUTHYECKAS] TUCCOIHAIIMS.

JIaboparopHas pabota Ne6 . Xapakrep Aucconanvy pa3indHbIX THIPOKCHIIOB.
[Ipaktnueckas padboraNe7. IIpurotoBiieHre pacTBOPOB PA3INUYHBIX BUJOB KOHLIEHTPALIMH.
S5.Kinaccupukannsi HEOPraHUYeCKUX CoeIMHEeHU

[TpakTrueckast pabota Ne§. [Ipurorosiienue pacTBopa 3aJaHHON KOHIIEHTPALIUH.

JlabopaTtopHas pabotaNe7. cnpiTaHue pacTBOPOB KUCIOT HHAUKATOpaMu. B3anuMoaeicTBHE METAIOB ¢ KUCIOTaMH.
BzanmMopaenicTBre KMCIIOT ¢ OKCUAAMU METAJJIOB. B3anMoIeNcTBHE KUCIOT C OCHOBAaHUAMHU. B3anMoaeicTBUE KUCIIOT C COJIIMU.
HcnibiTanre pacTBOPOB IIEJIOUEN MHAMKATOpaMU. B3anMoAelCTBUE IEIOUEN ¢ COJISIMU. Pa3ioxkeHne HEpaCTBOPUMBIX OCHOBAHUM.

JlabopaTtopHas pabora Ne8. BzaumopeiicTBue MeTalIoB ¢ HEMETANIaMH, & TAK)KE C PAaCTBOPAMHU COJIEH U PaCTBOPAMH KUCJIOT.
B3anmMopeiicTBrue cepHON U a30THOM KUCIOT ¢ Mebt0. OKUCIUTENbHBIE CBOMCTBA IEPMAHTaHATA KAJIUsI B PA3JINYHBIX CPEAaXx.

JlaGopatopHas pabota Ne9. Peakuust 3amerieHust MeIn *KeJIe30M B paCTBOpPE METHOTO Kyropoca. Peakiuu, uayume ¢
o0pa3oBaHHEM OCa/IKa, ra3a WK BOAbL. 3aBUCUMOCTh CKOPOCTH B3aMMOJICHCTBUS COISTHON KUCIOTHI C METAJNIAMH OT UX MPHUPOJIBI.
3aBUCUMOCTBH CKOPOCTH B3aUMOJICHCTBUS IUHKA C COJISITHOM KMCIIOTOM OT €€ KOHUEHTPALMH. 3aBUCUMOCTh CKOPOCTH
B3auMoiericTBus okcuaa meau(Il) ¢ cepHoit KUCIIOTOM OT TeMIepaTyphl.

6. XumMuueckue peaknuu

JlaboparopHas pabota Nel(Q: Peakuus 3amelieHIs: MeIM ’KeJlie30M B paCTBOpE MEIHOro Kyrnopoca. Peakuuu, uaymiue ¢
o0Opa3oBaHHEM 0OCa/iKa, ra3a WK BOJbl. 3aBUCUMOCTh CKOPOCTH B3aUMOJICHCTBUS COISTHON KUCIOTHI C METAIIAMHU OT UX MPUPOJIBI.
3aBUCUMOCTbH CKOPOCTH B3aUMOJICHCTBUS IUHKA C COJISTHOW KMCIIOTOM OT €€ KOHUEHTPALMH. 3aBUCUMOCTb CKOPOCTH
B3auMoJiericTBus okcuaa meau(Il) ¢ cepHoit KUCIIOTOM OT TeMIepaTypbl
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7. MeTa/lIbI 1 HEMETAJLIIBI

JlabopartopHas padota Nel 1. 3akanka u otmmyck ctanu. O3HaKOMIJIEHHE CO CTPYKTYpaMH ceporo u 6enoro uyyryHa. Pacro3naBanue
pYa Kenesa.

[paktiueckas pabora Ne9. [Tomyuenne, coOupanue 1 pacro3HaBaHUE T'a30B.

[Tpaktuueckast pabora NelQ. Pemenue sxcriepuMeHTaIbHBIX 3a/1a4.

8. OcHOBHbBIE NOHATHS OPTAaHUYECKOH XMMHMHU U TEOPUS CTPOECHUS OPraHUYeCKUX COeJUHEHM.

JlabopaTtopHas pabota Nel2. M3rorosnenue Mojaenei MOJIEKYJl OpraHUuYeCKUX BEIIECTB.

Jlabopatopnas pabota Nel3. M3roroBnenne Mojaeel MOJICKYII-ITPEACTABUTENCH PA3TUIHBIX KJIACCOB OPTaHUYECKUX COCTUHEHUHN.
[Ipaktuueckue padotbl.Nel 1. OOHapykeHHe yriiepoia U BOJOPOAa B OPraHMUYECKOM COEIUHEHUH.

[IpakTuueckas pabora Nel2.0O6HapyxeHue ranoreHoB (nmpoda beibiureiina).

9. Yri1eBo0poOaAbI M MUX NPUPOIHbIE HCTOYHUKH.

JlaGoparopHas pa6ota Nel4. O3HaKOMIIEHHE C KOJUICKIIMEH 00pa3iioB HEDTH U MPOAYKTOB ee nepepaboTku. O3HAKOMIICHHE C
KOJUICKITMEH KayqyKOB M 00pa3aMu U3IeTTUi U3 PE3UHBI.

[Tpaktrueckast pabora.Nel3 [Tonyuenne MeTaHa M U3y4EeHHE €TO CBOMCTB: TOPEHHUE, OTHOIICHHE K OPOMHOM BOJIE U pPacTBOPY
NIEpMaHraHaTa Kajusl.
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[IpakTuueckas padoraNel4llonydenue sTuneHa aeruapaTanyeid STUI0BOTo cupTa. B3anmoaeicTBrue sTuiieHa ¢ OpoMHOM BOOM,
pacTBOpOM IepMaHraHaTa kajaus. CpaBHEHHE IIJIaMEHU 3THIICHA € TUIaMEHEM IPeIeNbHBIX YTIEeBOJ0POA0B (MeTaHa, IpoIiaH-
OyTaHOBOI cMecH).

JlabopaTtopHas pabota Nel5. Onpenenenne HaTUMIUs HETIPEJACTHHBIX YIIIEBOIOPOIOB B OCH3WHE U KepOoCcuHE. PacTBOpUMOCTH
pa3IMYHBIX HeYTENPOAYKTOB (OCH3MH, KEPOCHH, AU3EIHHOE TOIUIMBO, Ba3elnH, mapaduH) Ipyr B IpyTe.

10. Kuciopojacoaep:kaimme OpranHun4ecKue coeTuHeHus .

JlabopaTopuHuas paborta Nel6. PacTBopeHue riumeprsa B Bojie 1 B3aumoaeicteue ¢ ruapokcuaoM meau(Il). ColicTBa ykcycHOM
KHUCIIOTHI, 00IIIE CO CBOMCTBAMU MUHEPAIBHBIX KUCIOT. Jl0Ka3aTeIhCTBO HEMPEISTLHOTO XapaKTepa KUIKOTO KHpA.
B3aunmoneiicTBue ritoko3bl U caxapossl ¢ ruapokcuom Meau(Il). Kauectsennast peakiust Ha kpaxmail. [IpakTudeckue

[Ipaktuueckas paboraNe 15 . 3yueHue pacTBOPUMOCTH CIUPTOB B BojJie. OKUCIIEHUE CIUPTOB PA3IMYHOTO CTPOEHUSI XPOMOBOM
cMmechto. [lonyuenue quaTriioBoro sgupa.

[IpakTuueckas padota Nel6Ilonydyenue rimiepara Meau.

JlaGoparopnas padota Nel7. OkucieHue 3TaHoja B dTaHaIb paCKaJICHHOW MeaHOM npoBoJiokoi. [Tomyuenue
dbenonodopmanpaerugHOTO oauMepa. Paco3HaBanre pacTBopa areroHa u popMaanHa.

[TpakTrueckas pabota.Nel7 V3yueHne BOCCTAHOBUTEIBHBIX CBOMCTB aJIbJICTHIOB: PEAKIIHS «CEPEOPSIHOTO 3epKajia,
BOoccTaHoBJeHHe rupokcuaa Meau(1l). BzaumoneiictBue gpopmanbaeruia ¢ rugpocyab(huToM HaTpHsl.

JlabopaTtopHas pabota Nel8. B3aumoelicTBie pacTBOpa YKCYCHOM KHCIOThI C MarHueM, OKCHI0OM LIMHKA, TUIPOKCUIOM XKeje3a
(III), pacTBOpOM KapOoHaTa Kanus U creaparta Kanus. O3HaKOMIICHHE C 00pa3IiaMu CIOXKHBIX 3(hUPOB

[TpakTrueckas pabotaNel8. PacTBOpUMOCTh pa3nu4HbIX KApOOHOBBIX KHUCIIOT B Boje. B3anmoeiicTBie yKCyCHON KUCIOTHI €
MeETaJUIaMH.
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[Tpaktrueckast paboraNel9 Ilomyuenne n30aMmI0BOTO AUpa YKCYCHON KUCIIOTHI.
[TpakTrueckas pabota Noe20 CpaBHEHHE CTETIEHU HEHACBIIIEHHOCTH TBEPJOTO U KHUAKOTO KUPOB. OMBIICHHE KUPA.

[TpakTrueckas pabota No21 [lonydenue Mblia 1 U3y4eHHE €ro CBOMCTB: IEHOOOpa30BaHUE, PEaKIIMi HOHHOTO OOMEHa, THAPOIIU3,
BbI/IEJIEHUE CBOOOIHBIX )KMUPHBIX KUCIOT.

JlabopaTtopHas pabora Nel9. O3nakomiieHue ¢ GU3NIECKUMU CBOMCTBAMM TJIIOKO3bI (anTeYHas yrakoBKa, TabseTku). KucinotHsiit
THIPOJIU3 caxapo3bl. 3HAKOMCTBO ¢ o0pa3iaMu nojaucaxapuoB. OOHapyKeHHe KpaxMalia ¢ TOMOIIbI0 KaUeCTBEHHOM peakivu B
Mene, xjaede, Horypre, MaprapuHe, MaKapOHHBIX U3/CNUAX, KpyTax.

[Tpaktrueckast paboraNe22. Peakius «cepeOpsHOTO 3epKajiay IITIOK03bl. B3aumoaeicTBue ioko3sl ¢ ruapokcuaom meau (1) mpu
pa3IMYHBIX TeMiepaTypax. [leficTBue aMMHadyHOTO pacTBOpa OKcUjia cepedpa Ha caxaposy.

[TpakTrueckas padota No23 OGHapy:keHUe JTaKTO3bl B MOJIOKE. J{eficTBHe Moa Ha Kpaxmail
11. A3oTcoaep:kaimue oprannyeckue coequHenus. [lloanmepsol

JlaGoparopnas padota Ne20. PactBopenue 6enkoB B Bojie. OOHapykeHHEe OEIKOB B MOJIOKE U B MSICHOM OyiboHe. JleHaTyparus
pacTBopa 0erKa KypruHOTO siiIa CHUPTOM, paCTBOPAMU COJICH TSKEIBIX METAJUIOB U TIPU HarpeBaHUHU.

[IpakTuueckas padoraNe24 ObpazoBaHue cojield aHwInHa. bpomupoBaHnue aHUIMHA.
[TpakTrueckas pabota No25 O6pa3oBanue cosnelt raununa. [lomyuenne MeHOM COIM TIIMIIMHA.
[IpakTuueckas padoraNe26 Jlenatypanus 6enka. [[BeTHbIe peakiiuu OeIKoB.

[TpakTrueckast paboraNe27. O6HapyxeHne BUTaMuHa A B oAcoiaHeuHoM Macie. OOHapyxeHue Butamuta C B 10JI04YHOM COKe.
Omnpenenenve ButamMmuHa D B ppIObeM XKHpE WM KYPUHOM JKEITKE

[TpakTrueckas pabota No28. JlelicTBre aMUIIO3bI CIIFOHBI Ha Kpaxmail. JlelicTBrue AeruaporeHas3bl Ha METUIICHOBBIN CHHUA.
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[TpakTrueckas pabota No29. JleiicTBue kaTana3bl Ha IEPOKCH] BOJOPOA.

[TpakTrueckas pabota Ne30. AHanu3 neKapCTBEHHBIX MPENApaToOB, MPOU3BOIHBIX CATULIUIOBON KUCIOTHI.
ITpakTrueckas padotaNe3 1. AHanu3 JIEKApCTBEHHBIX MPENapaToB, IPOU3BOAHBIX MT-aMUHO(]EHOIIA.
[TpakTrueckas padotaNe32-33.Pemenue 3a1au Ha UASHTU(PUKAIUIO OPTaHUYECKUX BEIIECTB.

[Tpaktruueckas paboraNe34.Pacnio3HoBaHUE TIaCTMACC U BOJIOKOH.
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3. YCJIOBUS PEAJINBAIIUU TPOTI'PAMMBI INCIHATIJINHBI
3.1. TpeOoBanuss K MHHMMAJIBLHOMY  MAaTEePUHAJTbHO-TEXHUYECKOMY
o0ecne4yeHn 10
Peanuzanus mporpamMmbl AUCHUIUIMHBL TpeOyeT Haiuuusg y4yeOHoro kaOuHeTa
XUMUU € Ta0OPAHTCKONH KOMHATOM.

ObOopynoBanne y4eOHOro KaOuHera:

1. KomrmtekT yueOHOM Mebemnu.

2.AyquTopHas T0CKa ¢ MArHUTHOM IMOBEPXHOCTHIO.
3.KomnbroTepHBIii CTON.

4. Ikad.

Texnnueckue cpeacTBa 00y4eHus :

1.KommnsroTep.

2.1IpuHTep J1a3epHBIN.

3.IIpoexkTop.

4.OkpaH (HaBECHOM).

5.CpencrBa TeNEKOMMYHUKALIMH.

6. Virtulab (BuptyanbHas obpa3oBarenbHast labopaTopusi. XUMUS )

3.2. UuopmannonHoe odecrnevyeHue 00ydeHUus
IlepeyeHb  pexkoMeHAyeMbIX  Y4YeOHBIX  M3JAHUN, JONMOJHUTEIbLHOM
JIUTEPATYPHI

OCHOBHBIC UCTOUYHHUKH:

Iadpuensin, O.C.Xumus s npodeccuii U CHEHUATBHOCTEH TEXHUYECKOTO
npouis : ydyeOHHMK A cpenHero mpodeccuonansHoro obpaszosanus / O. C.
['a6puensu, M. I'. OctpoymoB. - M. : Axkagemus, 2016. - 272 c. : un. -
(ITpodeccuonansHoe obOpazoBanue. OOmE0Opa3oBaTeNbHBIE JAUCIUIUIAHBI). -
bubmmorp.:c.263.

JlonosiHUTeILHAS JINTEpPaTypa:

I'a6puensn, O.C. Xumus : yueonuk / O. C. I'abpuensa, U. I'. Octpoymos. - 9-¢
u3n., crep. - M. : Axkagemus, 2011. - 336 c. - (Cpeanee mpodeccruoHaTbHOE
oOpa3zoBanue). - bubnmorp.:c.332.

I'a0puensin, O.C. Xumus ans npodeccuil M CrneuuaibHOCTEH TEXHUYECKOTO
npoduns ;: yueOnuk / O. C. I'abpuensn, U. I'. Octpoymos. - M. : Akagemus, 2010.
- 256 c¢. - (HawaimpHoe wu cpenHee mnpodeccHOHAIbHOE oOOpa3oBaHueE). -
bubmumorp.:c.251.
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I'aopuensin, O.C. Xumwusa. 10 xmacc : 0a30Bblii YpOBEHb: YYEOHMK st
ob1eoOpasoBatenbHbIX yupexkaeHui / O. C. I'abpuensH. - 9-e u3z., crep. - M. :
Hpoda, 2013. - 191 c. : un.

I'aopuensin, O.C. Xumus. 10 xmacc : 0a30BbIi ypOBEHb: YYEOHHMK s
ob1eoOpazoBatenbHbIX yupexkaeHuit / O. C. I'abpuensH. - 8- u3m., crep. - M. :
Hpoda, 2012. - 191 c. : un.

I'aopuensin, O.C. Xumusa. 11 kimacc : 6a3oBblii ypoBeHb: yueOHuk / O. C.
["a6puensu. - M. : [Ipoda, 2014. - 223 c. : uin. - (BepTukanis).

I'aopuensin, O.C. Xumwusa. 11 xmacc : 0a30Bblil YpOBEHb: YYEOHMK st
obmeobpaszoBarenbubix yupexaenuii / O. C. I'abpuensH. - 8- usm., crep. - M. :
Hpoda, 2013. - 223 c. : um.

I'abpuensin, O.C IlpakTukym no oOmieil, HEOPraHMYECKOW M OPraHUYECKOn
xumu : yue6.mocoobue / O. C. I'abpuensn, U. I'. Octpoymos, H. M. Jlopodeesa. -
5-e uzn., crep. - M. : Akagemus, 2011. - 256 c. - (Cpennee npodeccoHaIbHOE
obpazoBaHue). - bubauorp.:c.243.

I'a6puensin, O.C. Xumus B TecTax, 3aja4ax U ynpakHeHUsx : yued.mocodue / O.
C. l'abpuensn, I'. T'. JIsicoBa. - 7-e usn., crep. - M. : Akagemus, 2012. - 224 c. -
(Cpennee npodeccronaibHOE 00pa3zoBanue). - budmmorp.:c.218.

I'aopuensin, O.C. Xumus. 10 xmacc : 0a30BbI ypOBEHb: YYEOHHMK s
ob1eoOpasoBatenbHbIX yupexkaeHui / O. C. I'abpuensH. - 5-e u3z., crep. - M. :
Hpoda, 2009. - 191 c. : un.

I'aopuensin, O.C. Xwumwms. 10 kmacc : 0a30BbIii ypOBEHb: YUEOHHK s
obmeobpaszoBarenbubix yupexaenuii / O. C. I'abpuensH. - 4-e usn., crep. - M. :
Hpoda, 2008. - 191 c. : un.

Ia6pueasin, O.C. Xumwmsa. 10 kmacc : 0a30BbIi ypOBEHb: Y4YEOHUK IS
obmeobpaszoBarenbHbix yupexaeHuit / O. C. ['abpuensn. - 3-e uza., nepepad. - M.
: Apoda, 2007. - 191 c. : un.

I'aopuensin, O.C. Xumwmsa. 11 kmacc : 0a30BBI ypOBEHb: YYEOHUK s
ob1eoOpasoBatenbHbIX yupexaeHui / O. C. I'abpuensH. - 4-e u3m., crep. - M. :
Hpoda, 2009. - 223 c. : u.

I'aopuensin, O.C. Xumus. 11 xmacc : 0a30BbIl ypOBEHb: YYEOHHMK JJIs
obmeoOpasoBatenbHbIX yupexkaenui / O. C. I'abpuensH. - 2-e u3f., crep. - M. :
Hpoda, 2007. - 218 c. : u.

bosb10H cipaBOYHUK IIKOJbHUKA. S-11kiaccesl : Pycckuit a3bik. JIuteparypa.
Uctopus.ObmectBo3Hanne. Martematuka. Mupopmatuka. ®dusuka. ['eorpadus.
buonorus. Oxonorus. Xumus. MHOCTpaHHbIE A3BIKU. - 6-€ W3aA., ucop. - M. :
Hpoda, 2004. - 1103 c.

Caenko, O.E. EctectBo3nanue : yue0. mocodue / O. E. Caenko, T. II. Tpymuna,
O. B. Apyrionsin. - 2-e u3g., crep. - M. : Kuaopyc, 2015. - 368 c. - (Cpenunee
npodeccuoHalibHOEe 00pa3oBanue). - bubamorp.:c.363-364. - DIEKTPOHHYIO
BEPCHUIO0 KHUTH CM. B cucteme Book.ru.

OHuukjaoneaust ajas gere. T.17 : Xumus / mon pen. B.A. Bomomuna, M.
JleeHncona. - M. : ABanta+, 2003. - 634 c. : wi1. - bubnuorp.:c.632.
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JJIEKTPOHHBIE PeCcypChI:

ZNANIUM.RU

HNBanoB,B.I".Heopranuueckas xumusi: kparkuii kypc / B.I'. Usanos, O.H. I'ena. -
M.: KYPC:MHOPA-M, 2014. - 256

c.http://znanium.com/catalog.php?bookinfo=458932

HNBanoB,B.I'.Oprannueckass Xumwusi:

HNBanos,O.H. I'eBa.- M.:

KVYPC: NHOPA-M,

c.:http://znanium.com/catalog.php?bookinfo=459210

2015. -

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA

TV CHUILIAHBI

KpaTkuii Kypc: yde0. mocobue / B.T.
222

KOHTpOJIL U OLCHKa PpE3yJibTaTOB OCBOCHUSA OUCHUINIMHBI OCYIICCTBIIACTCA

npenogaBaTciicM

B rmponecce

ITPOBCACHUA

IMPAKTUICCKUX

3aHITUU
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J'Ia60paTOpHI)IX pa60T, TCCTUPOBAHHUA, a TaKXXC BBIITOJIHCHHA O6y‘{a}OH_II/IMI/ICH

WHIUBUYAIbHBIX 3aJlaHul, MPOEKTOB, HcciieqoBaHuM. (KOMIUIEKT OLEHOYHBIX
cpeacts npenacrasieH B [IPUJIOXXEHNN)

Conep:xanue XapaKkTepuCTUKA OCHOBHbIX DopMbI U
o0yuyeHust BH/IOB J1eSITEJIbHOCTH MeTOAbI
Baxueimmue OpoHTaJIBbHBIN

XUMHYECKHe ompoc.
YMeHue naBatb onpeeaeHue u
NOHATHUSA TectupoBanue,
ONEPUPOBATH CIEAYIONIUMU XU-
BBITIOJTHEHUE
MUYECKUMH MMOHATUSMHU: BELIECTBO,
5 MPAKTUYECKUX u
XUMUYECKUI IEMEHT, aTOM, MOJIEKYJIa,
J1a00paTOPHBIX
OTHOCHUTENBHBIE aTOMHAs U
pabor,
MOJIEKYJISIPHASL MACChI, HOH, aJUIOTPOIUS,
KOHTPOJIbHBIE
M30TOIIbl, XUMUYECKAsl CBS3b,
paboThI.

ANEKTPOOTPUILIATEIBHOCTD, BaJIECHTHOCTb,
CTEIEeHb OKUCJIEHUS, MOJIb, MOJISIPHAs
Macca, MOJISIPHBIN 00beM ra3000pa3HbIX

BCIICCTB.
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OcHoBHBIE dopMyIupOBaHUE 3aKOHOB coXpaHeHus: |DpoHTaNbHBIN
3aKOHbI XUMHH MacCChlI BEIIECTB U ITIOCTOSHCTBA COCTaBa  |OIPOC.
BEILIECTB. TectupoBanue,
Y cTaHOBKa MPUYUHHO-CIEACTBEHHOU BBIIIOJTHEHUE
CBSI3U MEXK]1y COAEPHKAHUEM ITHUX MMPAKTUYECKUX 151
3aKOHOB U HAIIMCAHUEM XUMHUYECKUX 71a00paTOPHBIX
dbopMyn 1 ypaBHEHUN. Y CTAHOBKA pabor,
ABOJIIOLIMOHHOM CYIIIHOCTH KOHTPOJIbHBIE
MEHJIEIIEEBCKOW U COBPEMEHHOU paboThI.
(bOopMyIHPOBOK NMEPHUOTUIECKOTO
3akoHa J[.M1.Menneneena.
OcHoOBHbBIE TEOPUH YcTraHOBKa 3aBUCMMOCTH CBOVCTB OpoHTaTBHBIN
XUMHUH XUMHUYECKUX BEIIECTB OT CTPOCHUS ompoc.
aTOMOB 00Pa3yIOIINX WX XUMHUECKUX CamocTosiTenbHas
AJIEMEHTOB. XapaKTEPUCTHKA pabora.
BOXHEUIIINX TUIIOB XUMUYECKUX CBsizen | TecTtupoBanue,
Y OTHOCUTEIBHOCTH 3TOU TUITOJIOTHH. BBITIOJIHCHUE
OObsicHEHUE 3aBUCUMOCTH CBOWCTB MPAKTUYECKUX U
BEIIECTB OT UX COCTaBA U CTPOCHUS 71a060paTOPHBIX
KPUCTAINIMYECKUX PELIETOK. pabor,
DopMyIMPOBKA OCHOBHBIX MOJIOKEHUM  |KOHTPOJIbHBIE
TEOPHUH IEKTPOJIUTHIECKOU padoTHL.
JUCCOLMALINY U XapAKTEPUCTHUKA B CBETE
ATON TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAUHEHUMN.
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Baxueiiimue
BellecTBa "

MAaTepHAJIbI

XapakTepucTuKa coCTaBa, CTPOEHUS,
CBOWCTB, TIOJIYYCHHS I IPUMCHCHHUS
BakHeummx Mmetauios (IA u II A rpynm,
AIFOMHUHHSL, JKeJe3a, a B €CTECTBEHHO-
HAy4YHOM Mpoduiie 1 HEKOTOpbIX d-
AJIEMEHTOB) U UX COEJIMHEHUM.
XapakTepHucTruKa cOCTaBa, CTPOSHUS,
CBOMCTB, OJIYYEHHS U IPUMEHEHHUS
BakHeummx Hemetamios (VIII A, VIIA,
VIA rpynm, a Taxke azora u pocdopa,
yraepoja u..KpeMHUSBOJAOPO/IA) U UX
coeauHeHn. XapaKkTepUCTHUKa COCTaBa,
CTPOCHUS, CBONCTB, TIOJIYICHHS U TIPUME-
HEHUSI BAKHEUIIUX KJIaCCOB
YII€BOIOPOAOB (AIKAHOB, IUKIIOATKA-
HOB, JIKEHOB, aJIKNHOB, aPEHOB) U UX
HanOoJsiee 3HAUUMBIX B
HApOIHOXO3SICTBEHHOM IUTaHE

HpGHCTaBHTGHGﬁ.

TectupoBanue,
BBITIOJTHEHHE
MPAKTUYECKUX
71a00paTOPHBIX
pabor.

Jenosas urpa o

TeMme «Baxuaeurue

BCIICCTBA U

MaTcpUuabD»

XyMHU4YeCKHi A3BIK U

CHUMBOJIMKA

XHUMHUYECKHE TEPMUHBI 1 CUMBOJIMKA.
Ha3zBanue n3yueHHBIX BEMIECTB 10
TPUBHAJILHON WJIA MEXKIYHAPOIHOU
HOMEHKJIaType U OTPaKEHUE COCTaBA
ATHUX COCTMHEHUN C TOMOLIBIO

XUMUYECKUX (HOPMYII.

OpoHTaTBHBIN

orpoc.

XyuMHu4YecKue

peaxkiuun

OOBsicHeHHEe CYITHOCTH XMMHYECKUX
npoueccoB. Knaccupukanms
XUMUYECKHX PEakluil o pa3InyHbIM

IMPpU3HaAKaM.

TectupoBanue,
BBITIOJTHCHUE

MPAKTUYECKUX
J1a00paTOPHBIX

pabor.
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XumMuveckum Brinonnenne XuMu4ueckoro TectupoBanue,
IKCHEPUMEHT AKCIEPUMEHTA B MOJIHOM COOTBETCTBUU  |BBIIIOJTHEHUE
C IpaBWJIaMH 0€30I1aCHOCTH. MPAKTUYECKUX U
Habumonenue, gpukcamus u onucaHue 71a00paTOPHBIX
pPEe3yJIbTATOB MPOBEJCHHOTO paboTt
AKCIIEPUMEHTA
Xumuueckas [IpoBeneHne caMocToATENBRHOTO IOMCKa | TecTupoBanue,
uHopmanus XUMUYECKON HHPOPMALIUH C BBITIOJTHEHUE
UCIIOJIb30BaHUEM PA3JINYHBIX MPAKTUYECKUX "
HMCTOYHUKOB (HAYyYHO-TTOMYJISIPHBIX 71a060paTOPHBIX
U3JIaHUM, KOMITBIOTEPHBIX 0a3 NaHHbBIX, |paboT
pecypcoB UutepHera). Ucnonb3oBanue
KOMIIBIOTEPHBIX TEXHOJIOTUH IS
00pabOTKH U Mepeaud XUMHUUECKON
nH(OpMAIUHU U €€ TIPEICTABIICHUS B Pa3-
JUYHBIX popmax
Pacuyernl o YcTraHOBKa 3aBUCUMOCTU MEXKY OpoHTaTBHBIN
XUMHYECKUM KaueCTBEHHOW U KOJINYECTBEHHOMN Ompoc
dhopmysam CTOPOHAMU XUMHUYECKUX 0OBEKTOB U

U YPAaBHEHHUSIM

IMpoucCCoB. Pemenue paCUYCTHBIX 3ajJa4 .
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IMpoduiasHoe u
Npo¢eccCHOHATBHO
3HAYMMOe

co/iepKaHue

OOBbscHEeHNE XUMUYECKUX SIBICHUH,
MIPOUCXOJISIIINX B IPUPOE, OBITY U Ha
TIPOU3BOJICTBE.

Ornpenenenne BO3MOKHOCTER
MPOTEKAHUSI XUMUYECKUX MPEBPAICHUIN
B PA3JINYHBIX YCIOBHSX.

CobmroeHue npaBuil 3KOJOTHIECKH
IPaMOTHOTO TIOBEJICHHUS B OKPYXKAIOIICH
cpene.

OreHKa BIASIHUST XUMHYECKOTO
3arpsiI3HEHUS OKPYIKAIOIIEH Cpe/Ibl Ha
OpraHU3M YeJIOBEKa U APYTHUE KUBHIE

OpPTaHU3MBI.

OpoHTaTBHBIN
omnpoc
TectupoBanue,
BBITIOJTHEHUE
MPAKTUYECKUX
J1a00paTOPHBIX
pabor,
KOHTPOJIbHAs

paborTa.
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