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1.3.

1.ITACIIOPT PABOYEM TPOT'PAMMBbI YYEFHOM JUCIUILINHBI
OAb.07 «Xumus»

1.1. O6saacTh npuMeHeHus1 pado4eil NPOrpaMmbl

Pabouas mnporpamMma yd4eOHOH IUCHMIUIMHBI pa3paboTaHa HAa OCHOBE TpeOOBaHMIA
®denepanbHOTO TOCYAAPCTBEHHOTO oOpa3oBareiabHOro crangapra (mamee — DPI'OC) cpemuero
obmiero oOpa3oBaHMsl, YTBEPKAEHHOTO MpukazoM MwuHoOpHayku Poccum ot 17.05.12 No 413;
npukaza MwunoOpHayku Poccum ot 29.12.14 Ne 1645 «O BHeceHMM W3MEHEHHMH B TpHUKa3
MunucrepctBa obOpazoBanus W Hayku Poccuiickorr ¢enepaunun ot 17.05.12 Ne 413»; B
COOTBETCTBUU € PexoMeHaalusaMu 10 OpraHu3alluy MOJIyYeHHUs CpeHero oouiero oOpa3zoBaHus B
mpeJienax 0CBOCHUs 00pa3oBaTeNbHBIX MPOrPaMM CPETHETO MPO(EeCCHOHATBFHOrO 00pa3oBaHus Ha
0a3e OCHOBHOro 00IIero oOpa3oBaHHs C yuyeToM TpeboBaHUU (eaepaabHBIX TOCYAAPCTBEHHBIX
00pa30BaTeNbHBIX CTAaHAAPTOB M IOJIy4aeMOW MpPOPECcCCHH WM CICNMHUATBLHOCTH CPETHETO
npodeccuoHansHOro 06pa3zoBaHus (mucbMo JlemaprameHTa rocyJapCTBEHHOM MOJMTUKU B cepe
noaroToBku padounx kaapos u 1O Muno6puayku Poccun ot 17.03.2015 Ne06-259); ¢ yuetom
[TpumepHOl OCHOBHOII 00pa3oBaTENbHON MPOTpPaMMBI  CpPEAHEro oOlero oOpa3oBaHUs,
0I00peHHOI pemeHneM  (QeAepaTbHOr0  yU4eOHO-METOIUICCKOr0o OOBECIUHEHHS TI0 00memMy
oOpazoBanuto (mpotokon ot 28 wutoHsa 2016 1. Ne 2/16-3), mpuMepHOl MpOrpamMmbl
o0mieo0pa3oBaTeabHON y4eOHON TUCHUILIMHBI «XUMHUs», pekoMeHI0BaHHOU PT'AY «DUPO» nns
peanu3alnuy  OCHOBHOM mnpodeccnoHanbHOM oOpa3oBarensHoil mporpammbel  CIIO Ha 0Gaze
OCHOBHOTO 00IIeT0 00pa30BaHus C OTy4YeHUEM CpeaHero obiiero oopazoBanus (mpotokoia Ne 3 ot
23.07.2015 r.) ¥ sSIBISIETCSI 4aCThIO OCHOBHOW MPOQECCHOHATBHONW 00pa30BaTENbHON MPOTPAMMEI
MOATOTOBKU CHEIUAIMCTOB CPEIHEr0 3BEeHa 10 crenuaabHoCcTH 35.02.08 DOnekrpudukanus u
aBTOMATHU3AIMS CEILCKOTO XO035HCTRA.
B mporpamMmy BKIIOYEHO coJepKaHUEe, HampaBlIeHHOE Ha (QOPMHpPOBAHHE Yy OO0 yYarOUIUXCS
KOMIIETEHIHI, HeoOXoaAuMEIX it kadecTBeHHOro ocBoeHus OIIOII IIIICC3 na 0a3e 0CHOBHOTO
ob1iero oOpa3oBaHus ¢ MOTYYSHUEM CpeHEro o0miero oopa3oBaHusl.

Copaepxxanue yueOHOro MaTepuala, Mocjel0BaTeIbHOCTh €r0 U3YUYEeHUS, paclpeiesieHue
y4eOHBIX 4acoB, TeMaTHKa pedeparoB, BUIbI CAMOCTOSITENbHBIX PA0OT YUUTHIBAIOT CHEHUDUKY
MporpaMM MOJATOTOBKH CIEIIUATUCTOB CPETHETO 3BE€HA U OCBAMBAEMOU CIIEIIUATIbHOCTH.

1.2. Mecro yuyeOHOW [MCUMIUIMHBI B CTPYKTYpe OCHOBHO mnpodeccuoHATbHOM
o0pa3oBaTeIbHON NPOTrPaAMMBbI

VYueonas mucumminHa OJ1b.07 «Xumus» oTHOCHTCS K 0a30BBIM Y4EOHBIM TUCIIMILTHHAM
0011e00pa30BaTEIBLHOTO LUKIIA.

Hesn u 3agaum y4eOHOIl AMCHMIVIMHBI — Tpe0OBaHUA K pe3yJbTaTaM OCBOEHMA

Y4eOHOM AMCUMIINHBI
Coneprxanue nmporpamMMbl « XMMHUS» HAIIPAaBICHO Ha JOCTHXKEHUE CIETYIONINX LeJIei:

* ¢opMupoBaHHE y OOYy4alOIIUXCSl YMEHHUS OLEHHBATh 3HAYMMOCTh XMUMHUYECKOIO 3HAHUS IS
KaXJI0T0 YeJIOBEKa;
* (hopmupoBaHue y 00y4aromUXCs LETOCTHOTO MPEICTaBICHHSI O MUPE U POJIM XUMUU B CO3JIAHUU
COBPEMEHHOM €CTeCTBEHHOHAYyYHON KapTUHBI MHUpA; YMEHHUS OOBACHATH OOBEKTHI M IPOLECCHI
OKPY’KarOIlleW AEMCTBUTEIBHOCTH: PUPOTHOM, COLIUANBHON, KYJIbTYPHOU, TEXHUYECKOU Cpelbl, —
WCIIOJIB3YS JIJISl 3TOT0 XUMUYECKUE 3HAHUS;
* pa3BuTHE y 00yUYaIOUIMXCS YMEHUI pa3nuyaTh (GakThl U OLICHKH, CPAaBHUBATh OIICHOYHBIEC BBIBOJIBI,
BUJICTh UX CBSI3b C KPUTEPUSIMHU OIICHOK M CBSI3b KPHUTEPHEB C ONPEJICIICHHON CHCTEMOW IIEHHOCTEMH,
¢dbopmMynHupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO;
*  mpuoOpeTeHre OOydYalIIMMHCS OIMbITa Pa3HOOOpa3HOW NEATETLHOCTH, TIO3HAHUS U
CaMOIIO3HAHUS; KIFOUEBbIX HaBBIKOB, MMEIOINX YHHBEPCAJIbHOE 3HAUEHUE JUIS pa3IMYHBIX BHJIOB
JIEATETLHOCTH (HABBIKOB PEIICHHs MPOoOJeM, MPUHATHS PEIICHHM, TTOMCKA, aHaliu3a U 00paboTKu



UH(pOpPMaLlMK, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHMH, COTPYAHUYECTBA, OE€30I1aCHOTO
oOpallieHus C BEIIECTBaMHU B IIOBCEIHEBHOM JKU3HH).

OcBoenue coaepxaHusd Yy4eOHOW JUCHUIUIMHBI «XHMHA», OOECleuuBaeT JIOCTUKEHUE
00y4aroUMUCS CIEIYIOINX Pe3yabTATOB:
* IUYHOCMHDBIX:
—— YyBCTBO I'OPJIOCTU U YBAKE€HUS K UCTOPUHU U JOCTHIKEHUSIM OTEUECTBEHHON XMMUYECKOW HAayKU;
XMMHUYECKH TPaMOTHOE MOBEJCHHE B IPOPECCUOHATIBHON JESTEIbHOCTH U B OBITY IPH OOpaIlleHuu
C XMMHUYECKUMHU BEIIECTBAMU, MaTEpUaAIaMU U IIPOLIECCAMU;
—— TOTOBHOCTh K IPOJOJDKEHUIO 00pa3oBaHMsA M IOBBIIEHHUA KBaIM(UKAUUKM B H30paHHOU
npoeCCHOHATIBHON JEATEIIEHOCTH U O0OBEKTUBHOE OCO3HAHHUE POJIM XMMHUYECKUX KOMIETECHIUH B
3TOM;
—— YMEHHUE MHCHOJIb30BaTh JOCTH)KEHUS COBPEMEHHOM XUMHUYECKOM HayKu M XHMHUYECKUX
TEXHOJIOTUH I TOBBILIEHHUS COOCTBEHHOI'O MHTEIJIEKTYaJlbHOTO Ppa3BUTUSA B BbIOpaHHOMU
poeCCUOHAIBHON JESATEIHHOCTH;
* Memanpeomemubix:
—— HCIIOJIb30BAHME  Ppa3JIMYHBIX BHJIOB  II03HABATEIbHOW  JAEATEIBHOCTH M  OCHOBHBIX
MHTEJUIEKTYaJbHBIX Olepanuil (MOCTaHOBKM 3agaud, (OpMYJIMpPOBAHUS THUIIOTE3, aHaIu3a Hu
CHHTE3a, CPaBHEHHUs, 000OIIEHHs, CHCTEMAaTH3alliH, BBISIBICHUS IPUYMHHO-CIICACTBEHHBIX CBS3CH,
IIOKCKA aHaJIOroB, (POPMYJIMPOBAHUS BBIBOJIOB) I PELICHUs MOCTABICHHOM 3a/1a4M, IPUMEHEHUE
OCHOBHBIX METOJIOB IO3HaHUs (HAOIIOAEHUSI, HAYYHOTO SKCIIEPUMEHTA) il M3YUYECHHUS Pa3IMUHBIX
CTOPOH XHMMMYECKMX OOBEKTOB M IPOLECCOB, C KOTOPBIMH BO3HUKAET HEOOXOIUMOCTh
CTaJIKUBATHCSI B PO ECCHOHAILHOMU cdepe;
—— HCIMOJIb30BAHUE PA3IUYHBIX MCTOUYHUKOB Ul MOJYYEHUS XUMHUYECKOM MHPOpMAaLUHU, yMEHUE
OLICHUTbH €€ JIOCTOBEPHOCTH ISl IOCTHKECHHUS XOPOIIIUX PE3YIbTaTOB B PO eCCHOHATIBLHOM cdepe;
* NPeOMEmHbIX:
— c(OPMUPOBAHHOCTH MPECTABICHUNA O MECTE XUMHUHU B COBPEMEHHON Hay4HON KapTHHE MHpA;
NOHUMaHHE POJI XMUMHUHU B (POPMUPOBAHIH KPYro30pa U (PyHKIIMOHAIBHONW IPaMOTHOCTH YellOBeKa
JUISI peIlIeHUs TPaKTHUECKHX 3aj1ay;
—— BJAQJCHHE OCHOBONOJATalIUMU XHMUYECKUMHU [IOHATHSAMH, TEOPUSMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
—— BJIaJCHUE OCHOBHBIMH ~METOJAaMH HAYYHOIO IIO3HAHUS, MWCIOJIb3YEMBIMH B XHUMHHU:
HaOJII0/IEHUEM, ONMCAHUEM, HM3MEPEHHEM, SKCIIEpUMEHTOM; yMEHHE oOpalaThiBaTh, OOBSACHATH
pe3yibTaThl MPOBEAECHHBIX OMBITOB M J€JIaTh BBIBOJbI; TOTOBHOCTh M CHOCOOHOCTH MPUMEHSTH
METO/Ibl TO3HAHUS IPU PELICHUH NMPAKTUYECKUX 3a]1aY;
—— c(hOpMHUPOBAHHOCTh YMEHUS J1aBaThb KOJMYECTBEHHBIE OLIEHKM U TPOU3BOAMTH PACUEThl IO
XUMHUYECKUM (pOpMYyIaM U ypaBHEHUSIM;
—— BJIaJICHUE [TpaBUJIaMH TEXHUKU 0€30MaCHOCTH NP MCIIOJIb30BAaHUHM XMMUYECKUX BEIECTB;
— c(opMHPOBAHHOCTh COOCTBEHHOW MO3MIMHM IO OTHOIIEHHIO K XHUMHMUYECKOH HHQOpMaiuu,
M0JIy4a€MOU M3 pa3HBIX NCTOYHUKOB.

1.4. Kouun4ecTBo 4aCOB Ha OCBOEHME NPOrPaMMbl YUeOHOH THCHUIINHBI
- MaKcuMalbHas yueOHas Harpyska 171 gac, B ToM 4ucie:
- o0s3arenbHAs ayIMTOpHAs yueOHas Harpy3ka 114 yacos;
- cCaMOCTOsITeNIbHAsA paboTa CTyIeHTa 57 4acoB.

2.CTPYKTYPA U COJAEPKAHUE YYEFHOH JUCIHUIJIAHBI

2.1. O6beM yueOHOI JMCHMIJIMHBI M BUAbI YU4e0HOIl padoThl

Bun yueOHo# padoThI O0bem yacos
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 171
O0s3aTesIbHAsI AYIUTOPHAs YueOHasi Harpy3Ka (Bcero) 114
B TOM YHCJIE:




J1abopaTopHbIe pabOTHI 6
MIPAKTUYECKHE 3aHATHS 10
CamocTtosiTeibHas padoTa o0y4yaoumerocs o7

Wtoroas arrectaius B popme nuddepeHImpoBaHHOro 3a4era




2.2. Temarnuyeckuii JIaH U copep:xkanue ydyeoHoi qucuumianubl O/1b.07«Xumus»

HanmenoBanue Cozeprkanue yaeOHOro MaTepuaa, JJabopaTopHbie PabOThI U MPAKTHYECKAE 3aHSITHS, OGbeM yacoB | YpoBeHb
pa3IesioB U TeM CaMOCTOsITeNIbHASL pab0Ta 00YJAIOIINXCS OCBOCHUS
1 2 3 4
Pa3nen 1. OBLIIAA U 68
HEOPI'AHUYECKAS
XNUMMUsA
Tema 1.1. Coneprxkanue y4eOHOro MaTepuasia 7
OCHOBHBIE ITIOHITHUS U OcHoBHbIe noHsTHS XUMHH. BemectBo. AToM. Moiekyia. XUMHYECKUA 3JI€MEHT. 1
3aKOHBI XUMUH Asorpornus. ITpocTbie u clioXHbIE BemecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB
BElECTB. XMMHUUYECKUE 3HAKH U (opMyabl. OTHOCHTEILHEIE aTOMHAS M MOJIEKYJIIPHAS
macchl. KosmyecTBo BemecTsa.
OcHoBHbI€ 3aKOHBI XUMHH. CTEXHOMETpHs. 3aKOH COXPAaHEHHS MacChl BEILIECTB. 3aKOH 2
MIOCTOSIHCTBA COCTaBa BENIECTB MOJIEKYJISPHON CTPYKTYPHI. 3aKOH ABOTapo U CIIEJACTBUS
UX HErO.
Tema 1.2. Cogepxanue yueOHOro MaTepuana 6
Hepuonuyecknii 3aKoH 1 [Mepuoanueckuii 3akon JI.M. Menneneena. Otkpeitue J.1. MenaeneeBbiM 1
Hepuoanyeckas [Tepuoauueckoro 3akona. [leproanueckas Tabaua XUMHYECKHX JICMEHTOB —
CHCTEMA XUMIICCKUX rpaduueckoe 0TOOpaKeHne NEPHOIUUECKOro 3aKkoHa. CTPyKTypa NepHoIuUeCKOi
snementos .M. TaOIUIIBI: TIepHOo/Ibl (Maibie U 0OJIbIIKe), TPYIIbI (TJIaBHAS M TOOOYHAs).
MenpeneeBa 1 CTPOCHHE | Crpoenne atoma 1 eproanteckuit sakon J.1. Menieneea. ATOM — CIIOKHas 4acTHIA. 2
aroma. SIapo (MPOTOHBI U HEUTPOHBI) M HIEKTPOHHAsE 000s104Ka. M30Tombl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB 3JIEMEHTOB MaJIbIX EepHoA0B. OCOOEHHOCTH CTPOCHUS
3JIEKTPOHHBIX 000JIOYEK ATOMOB BJIEMEHTOB OOJIBIIMX MEPHOIOB (MIEPEXOHBIX HIIEMEHTOB).
[TonsiTHe 06 opOHTANSX. S-, p- B d-OopOHTaIH. DIEKTPOHHBIE KOHPHUTYypPAIIUA aTOMOB
XMMHYECKUX DJIEMEHTOB.
3HaYeHUe NEPHOIUYECKOTO 3aKOHA U MEPHOANUECKON CHCTEMBI XUMUYECKHX DIIEMEHTOB 1
JI.W. MenneneeBa jyis pa3BUTHs HAyKH ¥ IOHMMAHUS XMMHYECKON KapTHHBI MHpA.
Tema 1.3. Coneprxkanne yaeOHOro MaTepraa 11
CTpoeHue BelecTa KoBayieHTHass XAMHUYECKas CBA3b. MexXaHn3M 00pa3oBaHus KOBAJICHTHOM CBA3M (OOMEHHBII 2

¥ JJOHOPHO-aKIIENTOPHBIN ). DIEKTPOOTPHUIATEIILHOCTh. KOBaJIEHTHBIE TIOJIApHAs U




HEMOJIsIpHAs CBA3U. KpaTHOCTh KOBaJIEHTHOM CBSI3U. MOJIEKYJISIPHBIE U aTOMHBIE
KpUcCTaJuIM4ecKue pemerky. CBONCTBA BEIECTB ¢ MOJIEKYJIIPHBIMU U aTOMHBIMU
KPHUCTAJUIMYECKUMU PEIIETKAMM.

Honnast xumuueckast cBsizb. KaTnonsl, ux o0Opa3oBaHue U3 aTOMOB B pe3yJibTaTe mpoiiecca
OKHUCJICHUS. AHUOHBI, UX 00pa30BaHUE U3 aTOMOB B PE3yJIbTaTe MPOLIECCa BOCCTAHOBIICHHUS.
HonHHas cBs3b, KaK CBA3b MEXKAY KATHOHAMH U @aHHOHAMH 34 CUET JIEKTPOCTATUYECKOT O
nputsokenus. Kimaccudukaius HOHOB: TIO COCTaBY, 3HAKY 3apsi/ia, HATUIHIO THAPATHOM
o0osiouku. MonHbie kpucTainueckue pemerku. CBONCTBA BEMIECTB C MOHHBIM THIIOM
KPUCTAJUIMYECKOU PELICTKH.

Meramueckas cBs3b. MeTaiinyeckas KpUCTAIINYECKas pelIieTKa U MeTalInyecKast
XAMHYECKasl CBSA3b.

ArperaTHbIe COCTOSIHHS BEIIIECTB ¥ BOJIOPOJIHAS CBS3b. TBEpAOe, )KUIKOE 1 ra3000pa3Hoe
cocTosHMs BenlecTB. Ilepexos BemiecTBa U3 0OHOrO arperaTHOrO COCTOSIHUS B APYTOE.
Bonoponnas cBs3b.

YucTsle BewecTBa U cMecH. [lonsaTHe 0 cMecu BemecTB. | OMOTeHHbIE U T€TEPOre€HHbIE
cMmecu. CocraB cMecei: 00beMHas 1 MaccoBas JI0JIM KOMIIOHEHTOB CMECH, MacCOBast 101t
puMecei.

Hucnepcusie cuctemsl. [loHaTHEe 0 qucnepcHo cucteme. {ucnepcHas dasa u
nucnepcuonHas cpena. Knaccudukanus aucnepcHsix cucteM. [loHATHE 0 KOJIOMAHBIX
CHCTEMaXx.

JladopaTropubie padorsl Ne 1,2 «IIpurotoBienne cycreH3un»; « O3HAKOMIJICHHE C
JUCTIEPCHBIMH CHCTEMaMIN.

KonTponsnas padora Ne 1 no temam «lleproanueckuii 3akon u Ilepuoanueckas cucrema
xumuueckux eMeHToB /[.1. Menneneesa u crpoerne aroma. CTpoeHHE BELIECTBA»

Tewma 1.4. Boga. Copneprkanne y4eOHOTO MaTeprala




PacTtBOpBI.
DIIEKTPOIUTHYECKAS
JUCCOLUALUS.

Bopa. Pacteopsl. PactBopenune. Bona kak pactBoputens. PacTBOpUMOCTb BEIIECTB.
HacebliieHHbIe, HEHACBIIIEHHBIE, IEPECHIILIEHHbIE PACTBOPHIL. 3aBUCUMOCTh PACTBOPUMOCTH
ra3oB, )KI/II[KOCTCfI N TBCPALIX BCUICCTB OT PA3JIMIHBIX q)aKTOpOB.

MaccoBast 107151 paCTBOPEHHOT'O BELIECTBA.

DNEeKTPOIUTHYECKAs JUCCOLUALUS. DIEKTPOJIUTHI U HEAIEKTPOJIUThL. DIAEKTPOIUTUYECKAS
nucconuanus. CTeneHb MeKTPOIMTUYECKON nucconuanuu. CuiibHbIE U ciaalble
SJICKTPOJINTHI. OCHOBHBIE TTOJIOKEHHUS TCOpUn BJIeKTpOHHTquCKOﬁ Jucconuanuu.
Kucnorsl, 0CHOBaHUS U COJIM KaK JIEKTPOJIUTHI.

Jlaboparopnasi padora Ne3 «VcnibiTaHue pacTBOPOB KUCIIOT, OCHOBAHUN U COJIEH
WHIUKATOPaMU».

IIpakTuyeckas padora Ne 1 « IlpuroroBiieHre pacTBOpa 3aJaHHOM KOHLICHTPALIUK.

-

Tema 1.5.
Knaccudukanus
HEOPTraHUYECKHUX
COEIMHEHUN U UX
CBOICTBA.

Copepkanue ydeOHOro Marepuana

Kucnotsl u ux cBoiictBa. KucnoTsl kak 37€KTPOIHUTHI, UX KIACCU(PHUKAILUSA MO Pa3TUIHBIM
npu3HakaM. XHMHYECKHE CBOMCTBA KHCJIOT B CBET€ TEOPUU DIIEKTPOJIUTUUYECKON
muccouuanuu. OcoOeHHOCTH B3aMMOJCUCTBUS KOHIIEHTPUPOBAHHOM CEpHOM M a30THOU
KHCIIOT ¢ MeTayutaMu. OCHOBHBIE CTIOCOOBI IMTOTYICHHS KUCIIOT.

OcHoBanusi ¥ ux cBoiicTBa. OCHOBaHHUS KaK 3JEKTPOJIUTHI, MX KIacCHU(pUKALHUA II0
pa3IuMYHBIM  OpU3HAKaM. XHUMUYECKHME CBOWCTBA OCHOBAHMH B CBET€ TEOpUHU
ANEKTPOJIUTUYECKON Auccounanuu. Pa3inokeHne HepacTBOPHMBIX B BOJE OCHOBAHMIA.
OcHoBHbIE CIOCOOBI MOIYYCHHS] OCHOBAHUM.

Comu u ux cBoiictBa. Conau Kak snekTposnutbl. Coiau CpeHHE, KUCIbIE U OCHOBHBIE.
XUMHYECKUE CBOMCTBA COJIEH B CBETE TEOPUHU DIIEKTPOJIMTHUECKOM uccoruaiuu. Crocoosl
MIOJIyYEHUS COJIEH.

Oxkcuapl 1 ux cBoiicTBa. Coseobpasyromue U HecojeoOpasyromue OoKcuabl. OCHOBHEIE,
am(poTepHble U KHUCIOTHBIE OKCHJIBI. 3aBUCHUMOCTh XapakTepa OKCHJIa OT CTENeHHU
OKHCIIEHUs 00pa3yIoIero ero MeTrajia. XHMHYECKHE CBOMCTBa OKCHIOB. [lomydeHue
OKCHJIOB.

JlaGoparopHasi paGora Ne 4 «3yueHne B3auMOAEHCTBUS KMCIOT C OCHOBAHUSIMH,
COJISIMUY.




I[IpakTHyeckne 3aHATHSA:

Ne 2 « XuMHUYeCKHE CBOMCTBA KUCIOTY.

Ne 3 « I'mzpponu3 conelt pa3IuyHOro TUIIa.

No 4 « I'eHeTndeckasi CBA3b MEXKY KJIaCCaMU HEOPraHUYECKUX COCTUHEHMI.

Tema 1.6.
XUMUYECKUE PEAKIIUU

Copepxanne yaueOHOro Marepuana

Krnaccudukanus XUMHUECKUX peakinuid. Peakiuu coequHEHMs, Pa3IoKCHUS, 3aMeIIeHUs,
obmena. Karanurtnueckue peakuun. O6patumbie 1 HEOOpaTHUMBbIE Peakuu. I OMOTeHHBIE 1
FeTEPOreHHBbIE PEAKIUMU. DK30TEPMUYECKHE M DHJIOTEpMHUYECKUE peakuuu. TermnoBoit
a3 dexT XuMUIeCKUX peakiuid. TepMoXuMUYeCcKue ypaBHEHUS.
OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CTeneHb OkucieHus. OKuciuTenb |
BOCCTaHOBJICHHE. BocCCTaHOBHUTENIP W OKHUCICHHE. MeToa 3JeKTPOHHOro OamaHca It
COCTaBJICHUS] YPABHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKLIHM.

CkopocTh XuUMHUYECKUX peakiuid. [loHsTHE O CKOpPOCTH ~XMMHUYECKMX PEaKIHi.
3aBHUCHMOCTh CKOPOCTH XHUMHUYCCKUX PEAKIUH OT pa3MyHBIX (HAaKTOPOB: MPHUPOJIBI
pearupyroummx BEIIICCTB, HuX KOHIICHTpAIIHH, TEeMIIepaTyphl, MMOBEPXHOCTU
CONPUKOCHOBEHHUSI M UCIIOJIb30BaHUs KaTaaIu3aTOPOB.

OOpaTtuMocTh XUMHUYECKHX peakiuid. OOpaTumMbie U HeoOpaTHUMbIe pPeaKIMi. XUMUUYECKOEe
paBHOBECHE U CIIOCOOBI €r0 CMEIICHUS.

Kontponbnas padorta Ne 2 o remam «Knaccudukaiiyss HEOpraHn4eckux COeIUHEHUN U UX
CBOMCTBA. XMMUYECKUE PEAKIIUN).

Tema 1.7.
Mertaniasl 1 HeMeTaIIbI

CopepxaHue yaeOHOro MaTepuaa

23

Mertannel. OcoOEHHOCTH CTPOEHUS aTOMOB M KpUcTaiioB. duznueckre cBoMcTBa
metasuioB. Knaccudukanus MeTaaioB 1o pa3IMyHbIM IpU3HaKaM. XUMUYECKUE CBOHCTBA
METaJIJIOB. DJIEKTPOXUMHUYECKHUN sl HANpsSKEHUH MeTaioB. MeTtannorepMusl.
Koppo3ust MeTajijioB: XMMUYECKAsl U MEKTPOXUMUYECKAs. 3aBUCUMOCTb CKOPOCTHU
KOPPO3UH OT YCIOBUN OKpYsKaroIiei cpensl. Kimaccudukaus Koppo3uu METaioB 1Mo
pa3In4YHbIM npu3HaKaMm. CrocoObl 3alUTHl METAIIOB OT KOPPO3HH.

Obmre ciocoObI mosryueHust MeTayuioB. [lonsTre o Metamuryprun. CIutaBel 4epHbIE U
I[BETHBIE.

[Ilenounbie MeTaIIIBl. bepuiuii, MarHuil M eJI0YHO3EMENTbHBIE METAIIIbl. AJTIOMHUHUMH.
Keneso.

Hewmertanmnsl. Oco6eHHOCTH CTpoeHHs aToMoB. HeMeTaisl — mpocThie BeliecTBa.




3aBUCHUMOCTH CBOMCTB TaJIOT€HOB OT UX MoJiokeHus B [lepronnueckoit cucreme.
OKuCIHUTENbHBIE U BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAIIIIOB B 3aBUCUMOCTH OT UX
MOJIOKEHUS B PALY JICKTPOOTpULaTeIbHOCTH. ["anorensl. CoelMHEHUsI TaJIOTEHOB.
Kucnopona. Cepa. Azot. Dochop. Yraepos.

JlaboparopHnbie padoTsl Ne 5, 6. 2
«Perrenue sKkcriepuMEHTAIbHBIX 3a/1a4 Ha UACHTU(DUKAIINIO HEOPTaHUYECKUX
COCIMHEHUI».
IIpakTuyeckne padoThbi: 3
Neo 5 « KauecTBeHHbBIE peaklUd Ha HOHBI METAIIIIOBY
Ne 6 « [lonyuenue, cobupanue U pacrio3HaBaHUE Fa30BY.
Ne 7 « Pacmo3HaBaHue BELIECTBY.
KonTponbubie padotel Ne 3 o reme « Metamnsny, Ne 4 o Teme « Hemerasby. 2
Pasznea 2. 46
OPTAHUYECKASA
XUMUA
Tema 2.1. CopepxaHue yaueOHOro MaTrepuana 4
OCHOBHBIE TTOHSTHS [Ipeamer oprannueckoit xumuu. [IpupoaHbIe, HCKYCCTBEHHBIE U CHHTETHYECKHE
OpPraHU4eCKOM XMMHMU U | opraHuveckre BemecTBa. CpaBHEHHE OPraHMYECKUX C HEOPTaHWYECKUMH BEIIECTBAMH.
TEOpUsl CTPOCHUS XHUMHUYECKOE CTPOCHHUE KaK MOPAIOK COETMHEHHSI aTOMOB B MOJIEKYJIbI 110 BaJIEHTHOCTH.
OpraHN4YeCKHUX Teopus crpoenust opranuueckux coequHeHuit A.M. bytnepoBa. OCHOBHBIE TOTOXKEHUS
COETMHEHU N TEOPUHU XUMUYECKOTO cTpoeHus. Mizomepus u uzomepbl. XuMudeckue GopMyIIbl U MOAETH
MOJIEKYJ B OPTaHUYECKON XUMUMU.
Knaccudukauus oprannyeckux BemiectB. Kinaccudukaiius BeecTB Mo CTPOSHUIO
YTJIEPOTHOTO CKeJleTa M HAJMYKIO () YHKIIMOHATIBHBIX TPYII. ['OMOJIOTH ¥ TOMOJIOTHSI.
Hauana somenknatypsl [UPAC.
Tema 2.2. Coneprkanne ydeOHOro Matepuana 12

YrieBonopoasl U X

MMPUPOAHBIC HCTOUYHUKH.

AJIKaHbI: TOMOJIOTHUECKHH PsiJl, U30MEPHUS U HOMEHKJIATypa alKaHOB. XMUMHUUYECKHE
CBOMCTBa aJKaHOB (M€TaHa, 3TaHa): TOPEHNUE, 3aMeIlleHne, pa3NIoKeHUe, IerHIPUPOBaHuE.
IIprMeHeHne ajlkaHOB HA OCHOBE CBOMCTB.

[{uxnoankansl. ['oMoOrHaecKuii psii 1 HOMEHKJIATypa UKJIOATKAHOB, UX 00Ias
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dopmyna. M3oMepust HUKIOAIKAHOB: MEXKIIACCOBasi, yIIIepogHoro ckenera. [lonmyyenne u
¢duznyeckue cBOMCTBA MUKIOATKAHOB. XMMHUECKHUE CBOMCTBA IUKJIOATIKAHOB.
IIpumeHeHue.

AJKeHbl. DTUJIEH, €T0 MOJyuYeHue (IeruIpupoBaHUEM 3TaHa, IeMoIMMepH3anueil

noJaua THIeHa). ['oMosiornueckuii psii, n3oMepusi, HOMEHKIIaTypa aJIKEHOB. XMMHUYECKHE
CBOICTBa ATUJIEHA: TOPEHHE, KaueCTBEHHbIE peakIuy (obeclBeunBaHuEe OPOMHOI BOJIBI U
pacTBOpa IepMaHIaHara Kajaus), rTujaparanus, noaumepusanus. [I[pumenenue aTuineHa Ha
OCHOBE CBOMCTB.

[uensl. [ToHsTHE O IMEHAX KAK YIIIEBOJOPOAAX C IBYMs ABOMHBIMU CBS3SMH.
ConpsixeHHbIe TUeHbl. XMMHYECKHUe CBOICTBa OyTanueHa-1,3 u n3onpena:
oOecBeyrBaHEe OPOMHOM BOJbI U OJUMEPU3ALIMS B KAYUYKH.

AnKuHBI. AnleTHiIeH. XMMHYECKHE CBOMCTBA alleTUJICHA: TOPEHUE, 00ECIIBEUNBaHNE
OpOMHOIi BOJIBI, MPUCOETMHEHUE XJIOPOBOAOPOIa U ruApaTaius. [I[pumeHenue amerunena
Ha OCHOBE CBOMCTB. MeKKiaccoBast uzomepus ¢ asikaaveHamu. [lonydenne anernnena
MUPOJIU30M METaHa M KapOUIHBIM CIOCOO0OM.

Apensl. ben3on. Xumuueckue cBoicTBa O€H3051a: TOPEHUE, peaKLUK 3aMeICHUS
(ranorenupoBanue, HUTpoBanue). [I[pumeHenre 6eH301a HA OCHOBE CBOWCTB.
I'omosnornueckuit psg apenos. Tosryon. HutpoBanue Tonyosia. TpoTui.

[IpupoaHbIe HICTOYHUKH YTIIEBOA0POAOB. IIpupoanblii ra3: coctaB, IPUMEHEHUE B KAUE€CTBE
toruna. [TomyTHbIN HEQTAHOM ra3, ero nepepadoTKa.

Hedts. CoctaB u nepepabotka Hedtu. [leperonka Hegru. Hedrenpoaykrsl. OkTaHnoBoE
4yKCJI0 OEH3MHOB.

CrpykTypHbIe (HOPMYJIIBI YTIIEBOIOPOIOB, H30MEPHI U TOMOJIOTH;

Ha3zBanue yrieBogopoAoB o MexayHapoaHoi HomeHkaatype [UPAC.

Pemenne 3a1a4 Ha HAXOXKACHUS MOJIEKYISIPHON (POPMYITBI Ta3000pa3HOTO YIIIEBOAOPO/IA.
Pemenue pacu€THbIX 3a1a4 110 YPABHEHUSIM XUMHUYECKUX PEaKLUH.

KonrtponbHas padora Ne 5 mo Teme «YTIIeBOIOPOJIbI M X TPUPOIHBIE HCTOYHUKI. 1
Tema 2.3. ConeprxaHue yyeOHOTo MaTepuasa 15
Kucnoponconepxkamue | Cruptel. [lomydenne staHoma OposkeHUEM TITFOKO3bI M THApaTaluel STHIICHA.
OpraHMYECKHE ['mapoxcuiibHas rpynmna kak GyHkiuoHansHas. [loHaTrue o npeaeabHbIX 0THOATOMHBIX
COETUHEHMUS. cnupTax. XUMHUYECKHE CBOMCTBA 3TaHOJIA: B3aUMOJICHICTBHE C HaTpUeM, 00pa3oBaHHE

IMMPOCTBIX U CIOKHBIX B(I)I/IPOB, OKHCJICHHUC B aJIbACTHU/I. HpI/IMCHCHI/IC 9TaHOJIa Ha OCHOBC
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CBOMCTB. METUIIOBBIN CIIMPT U €r0 UCIIOJIb30BaHNE B KAYECTBE XUMHUYECKOT'O CHIPBSI.
TokcnYHOCTH METaHOJIA U NTpaBUJIa TEXHUKH O€30IIaCHOCTH IIPU PabOTe ¢ HUM.
MHoroaroMHble ciupThl. MI30Mepus 1 HOMEHKIIaTypa IPEACTABUTENIEH IBYX- U
TPEXaTOMHbBIX CIUPTOB. OCOOEHHOCTH XUMUYECKUX CBOMCTB MHOIOATOMHBIX CIIUPTOB, UX
KadecTBeHHOEe oOHapyxeHune. OTaebHbIe TPECTaBUTENN: STUIICHTJIMKOIIb, TIALEPHH,
CHoco0bl UX MOJYYEHHUs, IPAKTUUYECKOE TPUMEHEHHE.

®enoi. dusnyeckre 1 XUMUYECKUE CBOMCTBA (heHoa. B3anMHoe BIHMsIHUE aTOMOB B
MoJieKyJse heHosa: B3auMoJecTBUE ¢ THIPOKCUAOM HATPUs U @30THOW KUCIIOTOM.
[Tpumenenue ¢eHonma Ha OCHOBE CBOMCTB.

Anbnerunsl. [Tonstue o0 anpaerunax. Anpaeruanas rpymnna kak QyHKIHOHATbHAS.
DopManbIerua U ero CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOILYIO KUCIIOTY,
BOCCTAaHOBJICHUE B COOTBETCTBYIOIIMM ciupT. [loydeHne ajnbaeruioB OKUCICHUEM
COOTBETCTBYIOLIMX cUpTOB. [lonukonaeHcamnus GopManpaernia ¢ GeHonom B

denonopopmansaeruanyo cMmomy. [lpumeHenne ¢popmanpaerinia Ha OCHOBE €T0 CBOMCTB.

KapOonogssie kucnotsl. [lonstue o kapOOHOBBIX KHciaoTax. KapOokcuibHas rpymnia Kak
dyHKIMOHATBHASA. | OMOIOTHYECKUIA PSIJI TIPEACTBHBIX OJHOOCHOBHBIX Kap-O0OHOBBIX
kucnot. [Tomyyenne kapOOHOBBIX KHCIOT OKUCICHUEM aJIbIETHI0B. XUMHUYE-CKHE
CBOICTBa YKCYCHOM KHUCJIOTBI: OOIIME CBOICTBA C MUHEPAJIbHBIMU KHCIOTAMU U PEAKIIMS
stepudukanyu. IlpumeHenne ykcycHoi KMCIOThI Ha OCHOBE CBOMCTB. Bhiciine xupHbie
KHCJIOTHI Ha IIpUMepe NaJIbMUTHHOBOW U CTeapuHOBON. MHOroo0pasue kapOOHOBBIX
KUCIOT (I1aBesieBas KUCIO0Ta Kak IByXOCHOBHAsI, aKpHJIOBast KMUCIIOTA KaK HeTlpeeNbHasl,
OeH30i{Has KHCI0Ta KaK apOMaTHYecKas ).

CrnoxHnble 3¢upbl 1 XKupbl. [lonydeHne cioxKHbIX 3PUPOB peakiuei TeprupuKauu.
CrnoxHbie >(upbl B IpUPOE, UX 3HaUeHue. [[pumeHenne cioKHbIX 3UpoB HA OCHOBE
CBOMCTB.

XKups! kak cnoxusie 3¢upsl. Kimaccudukanus sxnpoB. XuMu4deckre CBOWCTBA KUPOB:
TUAPOJIN3 U THIPUPOBAHUE KUIKUX )KUPOB. I [puMeHeHne ;kupoB Ha OCHOBE CBOMCTB.
Msura.

VYraeBoasl. YIJIeBOMbL, UX Kiaccu(uKanus: MOHOCAaXapH bl (TI0K03a, ppykTosa),
Jucaxapuibl (caxapo3a) U nosvcaxapubl (KpaxMai U HEeJTio03a).

['mrok03a — BEIECTBO C IBOMCTBEHHON (DyHKIIMEH — albAeTHI0CIUPT. XUMUYECKHE
CBOICTBa INIIOKO3bI: OKHCIIEHHE B ITIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COPOUT,
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cnuptoBoe OpoxeHue. [IpumeHeHne ritoko3bsl Ha OCHOBE CBOWCTB.

CrpoeHne u XuMHUYECKUe CBOICTBA caxapo3bl. TeXHOIOrMuecKkue OCHOBBI IPOU3BOACTBA
Caxapo3sl.

Kpaxmai. Ctpoenue Mosekynbl. Pu3ndeckue 1 XMMUUYECKUE CBOMCTBA, HAXOXKIECHUE B
npupoe u ouosoruueckas pois. [I[pumenenue.

Iemmronoza. Ctpoenue, pu3ndecKkue U XMMUYECKHE CBOMCTBA. HaxoskieHue B mpupoie u
Oouonoruueckas poib. [lpumenenue. CpaBHEeHHE CBOMCTB KpaxMalla U LEJLUIH0JI03bI.
3Ha4yeHue YIIeBOJIOB B AKHUBOU IPUPOJE U JKU3HU YEIIOBEKA.

IIpakTnyeckas padora Ne 8 « Pacnno3HaBaHune opraHM4e€CKUX BELIECTBY.

KOHTpOJ’IBHaﬂ pa60Ta Ne 6 1o Teme «KI/Icnopoz[coz[epxcamHe OpraHUu4Y€CKHUC COCAUHCHUA).

-

Tema 2.4.
A3oTcoepikane
OpTaHHYECKUC
coequneHus. [Tonumepsr

Coneprxkanue y4eOHOro Matepuana

Awmumnsl. [TonsTie 06 aMmuHax. AHUIIMH, KaK Oprannydeckoe ocHoBaHue. [lomyuenue
aHWIMHA U3 HUTpoOeH3oma. [I[pumeHeHre aHniIMHa Ha OCHOBE CBOMCTB.
AMUHOKHCIOTHI. AMUHOKHUCIIOTHI Kak aMQOTepHbIe NU(YHKIMOHAIBHBIE OPTaHUYECKHE
COeIMHEHUS. XMMUYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJCICTBUE CO IIEI0YaMHU,
KHUCIIOTaMU U IPYT ¢ ApYyroM (peakuus nmoinkonaeHcauun). [lentuanas cBsa3p u
nonunentuabl. [I[puMeHeHrne aMMHOKHCIIOT HA OCHOBE CBOMCTB.

benku. IlepBuuHnas, BTOprYHas, TpeTUYHASI CTPYKTYPBI OeIKOB. XMMHUECKHUE CBOICTBA
0eNKoB: ropeHue, JeHaTypalus, TUAPOIN3, IIBETHbIE peakiuu. buonoruueckue GyHkum
OEIIKOB.

OCHOBHBIE TTOHATHSI XMMUHU BEICOKOMOJIEKYJISIPHBIX COeTMHEHHU. MoHOMED, TTOTIMeED,
MOJIyYeHHUE MOJMMEPOB peaKuen MOIUMEpU3aui U OJUKOHIEHCALlUU, CTENIEHb
MOJIUMEPHU3ALUH, CTPYKTYPHOE 3B€HO. THUIIbI TOJIMMEPHBIX LIENEH: INHEIHBIE,
Pa3BETBIICHHBIE, CILIUTHIE.

[Tmactmaccel. TepMomIaCTUUHBIE U TEPMOpPEAKTUBHBIE TIIacTMacchl. [IpencraBurenn
J1acTMacc.

Bonokna, ux knaccugukanus. [lonydenne BonokoH. OTaenbHbIE NPEACTaBUTENN
XUMUYECKHUX BOJOKOH.

Kayuyku HaTypanpHBIN M CHHTETHYECKUE. ByllkaHM3anys Kaydyka, pe3uHa.

IIpakTyeckas padora Ne 9 « Pacnio3HaBaHMe m1acTMacc U BOJIOKOH»
IIpakTuyeckas padora Ne 10 « Pacrio3HaBaHre opraHMyeCcKrX BEIIECTB»
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Kontponbnas padora Ne7 mmo teme « A30TcoaepKaiiie OpraHndecKie COeIMHCHUSI.
[Tomumepb».

Tema 2.6. CopepxaHre y9eOHOTr0 MaTepuaa.

XUMUS B )KU3HHA XuMus U MMpOn3BOACTBO. Xumu4aeckas MMPOMBINIJICHHOCTD 1 XUMHUYCCKUC TCXHOJIOTUH.

oO1ecTna. ChIpbe 1151 XUMUYECKOW ITPOMBILIIIEHHOCTH.

XUMHUS B CEIBCKOM X03STHCTBE. XUMHU3AIHMSI CEITHCKOTO X03SUCTBA. Y TOOPCHHS U UX
Kyaccuukarms.

XHUMHS U KOJIOTUS. XUMUYECKOE 3arPsI3HEHUE OKPYIKAIOIIEH CPEbl

HTorosas arrecranus: 3aver.

CamocrosiTenbHas padora.

Cucremaruyeckasi IpopabOTKa KOHCIIEKTOB 3aHATHH, yueOHOM U crienuabHON JIMTepaTypsbl (110 BOIpocaM K
naparpadam, riaaBaM yaeOHbBIX TOCOOUH, COCTABICHHBIM IIPEoIaBaTeNieM), pEHICHUE 3a/1a4.
BeinonHeHnue ToMalHux 3alaHui o TeMaM.

Temaruka BHEAyJUTOPHON CaMOCTOSITENILHOM pabOTHI:

AnnoTponusi METaIoB.

Kuzub u aesrensHocth .M. Menneneena.

N3oTonsl Bogoposa.

AmopdHbIe BemecTBa B pUPO/IE.

OxpaHa OKpy>Karoliel cpebl OT XUMUYECKOT0 3arps3HEHUsI.

['pyOoaucnepcHble CUCTEMBI, UX KJIACCU(PHUKAIUSA U UCIIONb30BaHKE B MPO(ECCHOHAIBHOM 1€ TENbHOCTH.
[TpuMeHeHne CyCIIeH3Hi U YMYJIBCUI B CTPOUTEIILCTBE.

PactBOpsI BOKpYT Hac.

Bopa kxak peareHT U Kak cpefa Juisi XMMUYECKOro ITpoLecca.

Turmel pacTBOpOB.

Kusnb u gesrenbHocth C.AppeHuyca.

Bxnan oTeyecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPHUU JIEKTPOIUTUYECKON TUCCOLUAIIUH.
CepHas KucIoTa — «XJ1€0 XMMUYECKOH MPOMBIIUIEHHOCTH.

OKcuIbl U CONU KaK CTPOUTENIbHBIE MATEPHAIIBI.

[ToBapeHHas cOJIb KaK XUMHUYECKOE CBIPBE.

Peakuust ropenus B ObITY.

DNEKTPOIN3 PACTBOPOB AIEKTPOJIUTOB.

VcTopust noay4yeHus ¥ MPOU3BOJICTBA AJIFOMUHHSL.

57
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Ponp MeTanioB B UCTOPUM YETOBEYECKOM ITUBUITU3AIINH.
CoBpeMeHHOE MEeTAJUTyprUYeCKOe MPOU3BOICTBO.

Koppo3sust MeTasioB 1 criocoObl 3alIUTHl OT KOPPO3HH.

Kuznb u gestenpHocTh A.M.byTieposna.

DKOJIOTHYECKUE aCIIEKThI UCIIOJIb30BAHUS YTIIEBOJOPOAHOTO ChIPBSI.

J1st XapaKTepUCTUKH YPOBHS OCBOCHHSI yUeOHOTO MaTepralia UCIIONb3YIOTCS CIIEAYIOMNE 0003HAYCHHS

1 — o3HaKOMUTEBHBIN (Y3HABaHUE PaHEE U3YUYCHHBIX OOBEKTOB, CBONCTB);

2 — penpOAYKTUBHBIH (BBIIIOJIHEHUE ACITEILHOCTHU 0 00pa3ily, MHCTPYKIIUU WIH MO PYKOBOJICTBOM )

3— IPOAYKTUBHBIN (JITAHUPOBAHUE U CAMOCTOSITEILHOE BBIIOJHEHUE ACSITEIbHOCTH, PelIeHUE MPOOIEMHbBIX 3a/1a4)
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3. YCJIOBUS PEAJIN3AIIMU YUYEBHOM JTUCIIUTLIAHBI.

3.1. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHune

Jlist peanuzanuu yaeOHOW JUCIMIUIMHBI UMEETCS B HAIMYUH YIeOHBI KaOUHET « XUMUN».
O06opynoBaHue yueOHOro KabuHeTa:

- IOCAJI0OYHBIE MECTA M0 KOJIMYECTBY O0yHarOUIUXCsl;

- pabouee MeCTO MpenoaBaTes;

- BBITSDKHOU 1IKad;

- HabOp XUMHUYECKOM MOCYbl U MPUHAJUICKHOCTEN AJ1s1 1a00paTOPHBIX U MPAKTUYECKUX PaboT;
- HA0OPBI PEAKTUBOB OPraHUUYECKUX U HEOPTaHUYECKHUX BEILIECTB;

- KOMIUIEKT Y4eOHO-HAIISIIHBIX TOCOOMH «XUMUS;

3.2. UndopmanmonHoe odecneyeHne 00y4eHus
[lepeuens yueOHbIX n3aHui, IHTepHET-pECYpCOB, AOMOJIHUTENBHOM JIUTEPATYPbL
st o6yqaromumxcs

Ia6puensa O.C. Xumus: yued. mis ctyn. cpen. npod. yue6. 3aBeaenuit / O.C. 'abpuernsH,
N.I". OctpoymoB. — M., 2008.

INabpuensu O.C. Xumus B Tecrax, 3ajgavyax, yNpaKHEHUsX: y4deO. rmocobue Ijsi CTyId. Cpel.
npod. yuebnsix 3aBeaenuii / O.C. I'abpuensy, ['.I'. JIsicoBa — M., 2010.

I'abpuensa O.C. IlpakTukym 1O 0oOIIeH, HEOPraHWYECKOM M OpPraHWYECKOW XUMHUH: y4deOl.
nocobue s ctya. cpel. npod. yued. 3aBenenuii / 'abpuensa O.C., OctpoymoB WU.I'., [lopodeea
H.M. - M., 2009.

Ia6puensu O.C. Xumus. 10 xmace. bazoBblii ypoBeHb: yueO. 1 001eoOpa3oBar.
yupexenuit. — M., 2010.

INabpuensn O.C. Xummsa. 11 xkmacc. ba3zoBblii  ypoBeHb: yueO. g o0meoOpaszoBart.
yupexenuit. — M., 2010.

I"abpuensan O.C., OctpoymoB N.I'., OctpoymoBa E.E. Opranndeckas Xxumus B TecTax, 3agadax
U ynpaxsHeHusax. — M., 2008.

I'a6puensu O.C., OctpoymoB W.I'., Benenckas A.I'. OOmas xumMusi B TecTax, 3ajadax u
ynpaxHeHusx. — M., 2008.

Kyspmenko H.E., Epemun B.B., Ilonikos B.A. Kpatkuii kypc xumun. — M., 2000.

[MTuuyruna I'.B. XumMus u noBceiHeBHas *KU3Hb yenoBeka. — M., 2004.

Jns npenogasaresns

INabpuensn O.C. Xumusg A1 mnpenogasarens: ydeOHo-mMeTogudeckoe mnocobue / O.C.
I"abpuensn, I'.I'. JIsicoBa — M., 2010.

I'a6puensn O.C. HacronbHas kuura yuumrtens xumuu: 10 xmacc / O.C. I'abpuensn, W.I.
OctpoymoB — M., 2009.

['abpuensn O.C. Hacronphas kaura yuutens xumuu: 11 kmace: B 2 4. / O.C. I'a-6puensn, I'.I.
JIpicoBa, A.I'. Beenenckas — M., 2009.

Kysnenosa H.E. OOyuenue xumun Ha ocHOBe MexrpenmeTHoit unrerpamuu / H.E. Ky3nerosa,
M.A. Hlatanos. — M., 2004.

Yepuobennckas [.M. Mertoauka o0ydyeHus: XuMuM B cpefHei mkoie. — M., 2003.

INa6puensa O.C. JlvicoBa I'.I'. Xummus qy1s mpenogaBaTesiss: METOAMYECKOe mmocobue. — M.,
20010.

http://www.auk-olymp.ru/doc.v?d=19http://courses.urc.ac.ru/eng/u6-7.htmil
http://courses.urc.ac.ru/eng/u6-7.html
http://www.ikt.ru
http://prepodavatel.narod.ru/modtechnology.html
http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny
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http://www.2.uniyar.ac.ru/projects/bio/SUBJECTS/subjects_main.htm

http://yuspet.narod.ru/disMeh.htm
http://philist.narod.ru/articles/orlova.htm

4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCHUILIVNHbI

KoHTpoib M oOLEeHKa pe3yJIbTaTOB OCBOCHUS Y4YEOHOM IUCIHMIIMHBI OCYLIECTBISETCA B
nporecce MPOBEICHHs MPAKTHUECKUX 3aHATHH M 1a00paTOpPHBIX padoT, TECTUPOBAHHS, a TAaKXKe
BBINOJIHEHHS 00YYaIOIIMMHUCS MHIAMBUAYAJIBHBIX 3a/1aHUI, IPOEKTOB, UCCIIEIOBAaHUH.

PesyabTaThl 00yyeHus
(ocBOEHHbIE YMEHHUS1, YCBOCHHbIC 3HAHMA)

®opMbl 1 METOAbI KOHTPOJISI U
OLIEHKH Pe3yJIbTATOB 00y4eHusl

YMeTn:

-Ha3bIBaTh: M3YYCHHBIC BEIIECTBA IO TPUBUAIBHOMN
WJIM MEXIYHApPOJIHOM HOMEHKJIIATYpPE;

-ONPENENATh: BAJICHTHOCTh W CTENEHb OKHUCJIEHUSA
XUMUYECKUX D3JIEMEHTOB, TUI XUMHUYECKOH CBS3U B
COCMHEHMSX, 3apsi] NOHA, XapaKTEP CPEAbl B BOJHBIX
pacTBOpax  HEOPraHMYECKUX U OPraHUYECKUX
COCAMHECHUHN,  OKHUCIHUTEIb W  BOCCTAHOBHTEIb,
MPUHA/UIEKHOCTh  BEIIECTB K pa3HbIM Kjaccam
HEOPTraHWYECKUX U OPTaHUYECKUX COCTUHCHHUN;
-XapaKTepU30BaTh: FJIEMEHThI MaJbIX MEPUOAOB IO UX
nonoxkenutro B llepmommueckorn cucreme JI.M.
MennaeneeBa;  o0mue  XMMHYECKHE  CBOWMCTBa
METaJUIOB, HEMETAJUIOB, OCHOBHBIX  KJIacCOB
HEOPraHWYeCKHMX M OpPraHUYEeCKUX COEAVHEHUI;
CTPOCHME M XHUMHUYECKHE CBOMCTBA HW3YYCHHBIX
HEOPraHWYECKUX U OPraHUYECKUX COECTUHEHUN;
-00BSICHATH: 3aBUCHUMOCTh CBOWCTB BEIIECTB OT HUX
coCTaBa W CTPOEHMS, MPUPOLY XHMHHYECKOU CBS3U
(noHHOM KOBAJICHTHOM, METaJNIMYECKON 51
BOJIOPOJIHOM), 3aBUCUMOCTH CKOPOCTH XHUMHYECKOU
PEAKIHUH M IIOJIOKEHNE XUMHUYECKOTO PAaBHOBECUSA OT
pa3INyYHbIX (PaKTOPOB;

-BBITIOJTHSTH XUMHUYECKHUI JKCIIEPUMEHT: 110
pAcClO3HABAHUIO  BAKHEHIIMX HEOPraHUYECKUX U
OPraHUYeCKUX COCIMHEHUM;

-IIPOBOJIUTh: CAMOCTOSITEIbHBIA MOUCK XUMHUYECKOU
uH(OpMAllUK  C  HCIOJIB30BAHMEM  Pa3IUYHBIX
WCTOYHHUKOB (HAyYHO-TIOMYJISIPHBIX W3JTaHNH,
KOMIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTepHETA); -
WCIIOJb30BaTh  KOMIIBIOTEPHBIE  TEXHOJIOTHUU  JJISI
00paboTKK M Tepenayn XUMUYecKod MHGOpMAIuu U
€€ TIPEJICTABIICHHS B PA3IMYHBIX (OpMaX;

-CBA3bIBATh: M3YYCHHBIM MaTepuas CcO  CBOEH
PO ECCHOHATBHON JEATEIHHOCTHIO.

TeMaTn4eckue TECThI
XUMUYECKUE TUKTAHTBI
CamocrosTenbHbIC PadOTHI
KontposnbHbie paboThl

Y cTHBII onpoc

JlaboparopHble u MPAKTUIECKHE
paboTsl
KouTpoabpHbIe paboTh
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3HaTh:

-BOKHEUIINE XUMHYECKHE IIOHATHUS:  BEILIECTBO,
XUMUYECKUN 3JIEMEHT, aTom, MOJIEKYJIa,
OTHOCHUTEJIBHBIE AaTOMHAsi M MOJIEKYJIIpHAas Macchl,
WOH, aJUIOTPONHMs, W30TOIbI, XUMHUYECKas CBA3b,
ANEKTPOOTPULIATENIBHOCTD,  BAJICHTHOCTb,  CTCIEHb
OKHCJICHUS, MOJIb, MOJIIpHAsl Macca, MOJISIPHBII 00beM
ra3000pa3HbIX BEIIECTB, BELIECTBA MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBI, AJIEKTPOIUT
U HEDJIEKTPOJIUT, DJIEKTPOJIMTHYECKAs IJUCCOLMALIMS,
OKHUCIIUTEIb W  BOCCTAHOBUTEIb, OKHCICHHE U
BOCCTAHOBJICHHE, TEIUIOBOM  3ddext  peakuuu,
CKOpOCTb XUMUYECKON peakuuu, KaTaJns,
XMMUYECKOE PpPaBHOBECHE, YIJIEPOJAHBIM  CKEJIET,
(GyHKIMOHAIbHAs TPYIA, U30MEPHs, TOMOJIOIHS;

-OCHOBHBIE€ 3aKOHbl XHMMHH: COXPAaHEHHS MAacChl

BCIIIECTB, IIOCTOSIHCTBA cocTaBa BCIIIECTB,
[lepuonnueckuit 3akon .M. MenaeneeBa; OCHOBHbIE
TEOpUH XUMUH; XUMHYECKOU CBSI3H,
3JIEKTPOJIUTHUYECKON JIMCCOITUAIIHH, CTpPOCHUS

OPraHMYeCKUX W HEOPraHMYECKUX COCIMHEHUN,
BR)KHEHIIIME BEIISCTBA KM MAaTEpUANbl: BaKHEHIINE
METaJulbl M CIUIaBbI, CEepHas, COJsHAs, a30THas M
YKCYCHasl KHUCIIOTbI; OJaropoJHble Ta3bl, BOAOPOJ,
KHACIIOPO/,  TAJOTEHBI,  MIEJNIOYHBIE  METaJUIbI;
OCHOBHBIE, KHCJIOTHbIE U aM(OTepHbIE OKCHUIBI U
THJIPOKCHUJIBI, IIEJI0YH, YTIIEKUCHBIA W YTapHbBIA Ta3bl,
CepHUCTBIM ra3, aMMuak, BOJa, NPUPOJHBIN Tra3,
METaH, JTaH, JTWJICH, AaIeTHJICH, XJIOPUI HaTpus,
KapOOHAT W THIPOKApOOHAT HATpus, KapOOHAaT U
dochar kampius, OEH301, METAaHOJN © JTAHOI,
CIIOKHBIE 3(UPBI, KUPBI, MbIIA, MOHOCAXapUIbI
(rmroko3a), nucaxapuibl (caxaposa), MoJucaxapuibl
(KpaxMaa M UeNJIJIo3a), aHWINH, aMHUHOKHUCIIOTHI,
OenKH, WCKYCCTBEHHBIE M CHHTETHYECKHE BOJIOKHA,
Kay4yyKH, IIaCTMAcChI;

VYeTHBII onpoc

JlaGopaTopHO-TIpaKTUYECKUE 3aHATHUS

KonTtponbHbie paboTh
3aueThl

Hrorosas arTecranus

B (dopme

g depeHIIMPOBaHHOTO 3a4eTa
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