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1. OBIIASA XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBI
YYEBHOU JUCIHUITIVIMHbI

VY 1.12 Hayunas kaptuHa mupa ( B TOM YHCIE XUMHUS)

1.1. O6aacTh NPUMeEHEHUSs MPOTPAMMbI

Pabouas nporpamma yueOHON AUCUUIUIUHBI SIBJISIETCS YaCTHIO IPOTPaMMBI
noArotToBku crienuanicToB cpeanero 38eHa (IIIICC3) B cootBercTBUU ¢ PI'OC 110
CIIEIMAIPHOCTA  cpeaHero mpodeccuoHanpbHoro obOpaszosanus 09.02.07 —
NudpopmaliioHHble  CUCTEMBI UM NporpamMmupoBaHue  (KBauukanus —
nporpamMmucTt). Pabouas mnporpamMma ydyeOHOM JUCLUIUIMHBI MOJXET OBITh
UCII0JIb30BaHa MO0 MpOrpaMMaM KypCOBOM MOATOTOBKH, IEPENOATOTOBKH H
noBbeIeHUST KBammukanmuu 10 Hampaiaeauio 09.02.07 — HuadopmannoHHBIE
CHUCTEMBI M IPOrpaMMUpOBaHue (KB (UKALIUA — IPOTPAMMUCT).

1.2. MecTo y4eOHO I CUMIINHBI B CTPYKTYPe MPOrPaMMbI

YyeOHas AUCHMIUIMHA XUMHSI OTHOCHTCS K 00111e00pa30oBaTeIbHOMY IAKITY
OCHOBHO Mpo(heCcCHOHATBHOM 00pa30BaTEIILHOU P OTPAMMBI

1.3. lean v 3aga4m y4eOHOM TUCIIUNJIUHBI :
B pe3ynbTare u3yueHus yueOHOM TUCUUIUIMHBI 00 yUatOLMACS TOJDKEH:

3HATH/IIOHUMATH/yMETh

- 3HATBONPEACIICHUE U OTIEPUPOBATH CICAYIOINIMMHU XUMUYECKUMH TOHATUSIMU:
BEILIECTBO, XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbIE aTOMHAs
U MOJIEKYJIIpHAsi MacChl, UOH, aJUIOTPOIHS, U30TOIbI, XUMUYECKas CBS3b,
ANEKTPOOTPHULIATETLHOCTb, BAJEHTHOCTb, CTEINEHb OKHUCJIEHUS, MOJIb,
MOJISIpHAs Macca, MOJISIPHBIH 00BEeM Ta3000pa3HBIX BEIICCTB, BEIICCTBA
MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHMS, PACTBOPHI, AJICKTPOJIUT U
HEIJICK  TPOJIUT, DIEKTPOJIMTAYECKAS JUCCOUMALUS, OKUCIHUTEIb U
BOCCTaHOBUTENh, OKUCJICHHUE U BOCCTAHOBJICHUE, TEIIOBOM Y(PdeKT peakiuu,
CKOPOCTh XUMWYECKOW peakluuu, Karaiu3, XUMUYECKOE pPaBHOBECHE,
YTJIEPOHBIN CKETIET, (PYHKIIMOHAIbHAS TPYIINa, H30MePHsl, TOMOJIOTHS;

- ¢opmyaupoBaTh 3aKOHOB COXPAHEHUSI MAacChl BEMIECTB M MOCTOSHCTBA
COCTaBa BEILIECTB;

- NOHUMAaTb MPUYUHHO-CIIEJCTBEHHON CBSI3M MEXIY COJIEPKAHUEM HTHX
3aKOHOB M HAIMMCAaHUEM XUMUYECKUX (DOPMYI U yPaBHEHHI;

- NOHHUMATh DHBOJIIOIMOHHON CYIIHOCTA MEHJEIEEBCKOM U COBPEMEHHOU
dbopmynrpoBOK ieproauueckoro 3akoHa /. M. Menpaeneena,

- 3HaTb (UBUYECKUA CMBICT CHUMBOJHMKHA TMEPUOJMUYECKON  TaOJHUIIBI
xuMu4deckux aneMeHToB . . Menneneena;

- 3HATh 3aBUCHUMOCTb CBOMCTB XMMHYECKUX BEIIECTB OT CTPOEHUS ATOMOB
00pa3yIoNMX UX XUMUYECKUX JJIEMEHTOB;

- yMeTb XapakTepU30BaTh BAXKHEUIIINE TUITBI XUMHYECKUX CBSI3EM;

- 00BSCHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS
KPUCTAUIMYECKUX pemeToK. DopMyaMpoBKa OCHOBHBIX MOJIOKEHUN TEOPUU
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AIEKTPOJUTUIECKON JTUCCOLMAIIMNA U XapaKTEPUCTUKA B CBETE ITOU TCOPHUU

CBOWCTB OCHOBHBIX KJJACCOB HEOPTaHUYECKUX COCTUHEHN;

YMeThb XapaKTEepU30BaThb COCTaB, CTPOCHUS, CBOWCTBA, IMOJy4EHUE U

IIPUMEHEHNE BAKHEUIINX;

- yMeTh XapakTepU30BaTh COCTAaB, CTPOEHHE, CBOWCTBA, IIOJyYCHHUE H
MIPUMEHEHUS BAXKHEUIINX KJIACCOB YIJIEBOJOPO/IOB;

HCI0JIb30BaTh B YUeOHOU U TTPO(hecCUOHATBHOM AEITEIbHOCTH XUMUUEC KU €

TEPMUHBI U1 CUMBOJIbI;

00BSICHATH CYIITHOCTH XUMUYECKHUX ITPOIIECCOB;

KiIaccu@uUUpPoOBaTh BEIICCTBA U MPOIECCHI C TOYKUA 3PEHUS] OKHUCIICHUS-

BOCCTAHOBJICHHUS,

COCTABJIATH YPABHECHUW pEAKUMKA C TMOMOIIBKD METOAA DSJIEKTPOHHOTO

OanaHca;

00BSICHATh 3aBUCHUMOCTh CKOPOCTH XMMHMUYECKOW PEaKIMU U MOJIOKECHUS

XUMHUYECKOTO PAaBHOBECHSI OT Pa3IMUHBIX (PaKTOPOB;

BBINOJIHATh XMMHWYECKUHA DJKCIEPUMEHT B IIOJHOM COOTBETCTBUHU C

npaBWjIaMu O€30TIaCHOCTH;

HaOa0aaTh, (QUKCHPOBATHP M OIHUCHIBATH PE3YJIbTAThl IPOBEICHHOTO

AKCIICPUMEHTA,;

YMETbCAMOCTOSITENBHO HUCKAaTh XUMHAYECKYIO uHGOPMAITHIO C

HCTOJIb30BAHUEM PAa3JIMUYHbIX UCTOUYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JaHUM,

KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHeTa);

HCIO0Jb30BATh KOMIBIOTEPHBIX TEXHOJIOTUM JJisi 00pabOTKH W Tepenadyu

XUMHUYECKON HHPOPMAIIUU U €€ TIPEACTABJICHUS B Pa3IMIHBIX (hopMax;

YCTAHABJIUBATH 3aBUCHUMOCTh MEXKIY Ka4yeCTBEHHOM M KOJUYECTBEHHOU

CTOPOHAMHU XMMHUYECKUX 00BEKTOB U TIPOIIECCOB;

pelaTbpacyeTHbIC 33/1a4U TT0 XUMUYECKUM (POpMysiaM U ypaBHEHUSIM.

HUcnonb3oBath npuodOpeTeHHbIE 3HAHUA M YMEHUS B INPAKTHYECKOM
AeATEeJTbHOCTH U IOBCEeHEBHOM dKU3HU IS

00BSICHATH XMMHUYECKUX SIBJIICHUM, MPOUCXOJSIINX B IPHUPOJIE, OBITY U Ha
TIPOU3BOJICTBE;

omnpeaessiTb BO3MOXXHOCTEH MPOTEKAaHUS XWMHUYECKHX TIPEBpAICHUNA B
pa3IMIHBIX YCIIOBUSX;

€00J1101aTh MTPaBUJIa YIKOJIOTHIECKHA IPAMOTHOTO ITOBEJICHUS B OKP yKaIOIIeH
cpene;

OLIEHUBATh BIIMSIHUC XUMHUYCCKOTO 3arps3HCHUS OKPYKAIOMICH Cpeanl Ha
OPTAHU3M YEJIOBEKA M IPYTHE )KUBBIC OPTaHU3MBI,

€00J1101aTh ITpaBuiia 6€30MacHOT0 OO paIEHHS C TOPIOYUMHU U TOKCUIHBIMHU
BEIIIECTBAMH, JJAOOPATOPHBIM 000PYI0BaHUEM;

KpUTHYeCKasi OIeHKAa JIOCTOBEPHOCTH XUMHUYECKOW HWH(POpMAIIHH,
MOCTYHNAIOMIEN U3 Pa3HbIX UICTOYHHUKOB.



OcBoeHne cojiepkaHus ydeOHON MUCIUIUIMHBI 00ecTIeunBaeT JOCTHKCHUE
CTYACHTAMH CJICAYIONIUX Pe3yabTATOB:

Ne

Kon Pe3yabTaThl
n/n

JINUHOCTHBIE

UyBCTBO TOpAOCTH M  yBOXEHUS K HCTOPUU U
JOCTHXKEHUAMOTEUECTBEHHO N XUMHUYECKOU HAyKHU;
1 J1 XAMUYECKH TPaMOTHOEMNOBeAeHHEe B NPodeccHoHAILHON
NESTETbHOCTH U B OBITY MPUOOpaIeHUH ¢ XUMUYECKUMU
BEILIECTBAMH, MaTeprallaMy UIIPOLECCAMU

I'oTOBHOCTB K  TPOJODKEHUIO oOpa3zoBaHusi U
MOBBIIICHUS KBATU(PUKALTAN B n30paHHOM
npodeccHnoHaTbHONUASATEIHHO CTH u 00BEKTUBHOE
OCO3HAHWE POJIH XUMUIECKUX KOMITETCHITUI B 3TOM

YMenue HUCIIOJIb30BaTh TOCTYOKEHUS
COBPEMEHHOMXUMUYECKOU HayKH U XUMHAYECKUX
3 JI3 TEXHOJIOTHUU JIISTIO BBIILICHUS COOCTBEHHOTO
WHTEJUICKTYaIbHOTO Pa3BUTHUSIB BBEIOpaHHOU
podeccuoHaIbHOU eI TeTLHOCTH

MeTanpeaMeTrHble

Hcnonb3oBanue Pa3IMYHBIX BUJIOB
N03HABaTEIbHOUIEA TETLHOCTH U
OCHOBHBIXUHTEIJICKTYaJIbHbIX onepanui(moCcTaHOBKU
3a1ayd, (QOpMYNIHMpPOBAaHUS THIIOTE3, aHAIM3a HCHHTE3a,
CpaBHEHWUS, 00001IeHN, cUCTEeMaTHh3aluu,
BBISIBJICHUSATIPUYMHHO -CJI€C TBEHHBIX CBSI3€H,
NOMCKAaHAJIOroB,  (OPMYJIMPOBAHUS  BBIBOJOB)  JUIA
PELICHUATIOCTABIICHHOW 3aJayu, MPUMEHEHHE OCHOBHBIX
METOI0BIO3HAHMUSA(HAOIIOIEHUS, HAYYHOTO SKCIIEPUMEHTA)
JUIAU3YYEHUS] PA3JIMYHBIX CTOPOH XUMHUYECKHX OOBEKTOB
UIPOIIECCOB, C KOTOPBHIMU BO3HUKAET HEOOXOJMMOCTb
CTaJIKUBATHCS B MPO(eccuoHabHOM cdepe

Hcnons3oBanue Pa3NMYHbIX HUCTOYHUKOB ISt
5 M2 NOJyYeHUSIXUMUYECKON HH(pOpMaliy, YMEHHE OIICHUTD
€€I0CTOBEPHOCTD JIJISI IOCTHKECHUS XOPOIINX PE3YILTATOBB
npodeccruoHanbHOM chepe

IpeameTHbIe

ChopMUpPOBaHHOCTh TMPEJACTABJICHUA O MECT€ XUMHHU
BCOBPEMEHHOM  HAYYHOMKAPTUHE  MHPA; ITOHUMAHUE
6 I11 POJIMXUMUU B dbopmMupoBaHUU Kpyrosopa U
(YHKIMOHAIbHOMTPAaMOTHOCTH YEJIOBEKA JJI1  PELLCHMUS
MPAKTUYECKUX 3a1a4

7 112 Branenue OCHOBOIIOJIAraroIMM U XUMHUYECKUMU
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MOHATUSAMH, TEOPHUSIMH, 3AKOHAMHHM 3aKOHOMEPHOCTSAMU;
YBEPEHHOECMOIb30BAHUE  XMMHUYECKOM  TEPMHUHOJIOTHEN
MCUMBOJIUKOU

113

Bnagenne OCHOBHBIMH METOJaMH HAydyHOT'O TO3HAHUS,
UCIIOJIb3YEMBIMH B XUMUHW:HAOIIOJCHUEM, OIHMCAHHUEM,
U3MEpPEHUEM, OJKCIEPUMEHTOM; YMEHHe o0padarhIBath,
OOBSICHATh  pE3yJIbTaThl  NPOBEACHHBIX  OIBITOB U
JIeNaThBBIBOJIBI; TOTOBHOCTh HCIIOCOOHOCTH IPUMEHSTH
METOIBITIO3HAHMSI TIPH PEIIICHUH TIPAKTHIECKUX 33129

14

CdopMupOBaHHOCTh YMEHHS JaBaTb KOJMYECTBEHHbBIC
OIICHKUH MTPOU3BOAUTHPACUYETHI IO XUMUUECKUM (hOopMyiaM
Y YpPaBHEHUSIM

10

I15

BJI&I[ CHUC mpaBujIaMu TCXHHUKU 0e301acHOCTH
IMPHUHUCIIOJIb30BAHNH XUMHWYCCKUXBCIICCTB

11

116

CdopmMupoBaHHOCTH COOCTBEHHOM IMO3UIIAH ITO O THOIIICHH IO
KXUMUYECKOW MHpOpMAIMK, TMOJIy4aeMOl U3 pa3HbIX
UCTOYHUKOB




2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCIUILIMHBI

2.1. 00 beM y4eOHO ¥ TUCUUIIIIMHBI M BU/IBI Y4eOHO padoThI

Ne Bunx yueoHoii padoThI O6bemyacoB
CTPOKH
1 O0bem 00pa3zoBaTe/IbHOI NPOTPAMMBI, 78
B TOM YHCJIE:
2 CaMoOCTOsITeJIbHASI pa00Ta 00y4aromuxcst -
3 KOHCYJbTAIIUN -
4 CyMMapHasi ydeOHasi HArpy3Ka BO B3aUMOJACHCTBHUH C 78
npemnojgaBaTejieM
B TOM YHCJIC: -
TEOPETUUECKOE 00 yUECHHE 48
MPAKTUY €CKUE 3aHATHUS (eciu npeodycmompeHo) 16
1a00paTOPHBIC 3aHATHS (eciu NPedyCMOmMpeHo) 14
KypcoBas paboTa (IIpoeKT) (eciu npedycmompeHro) -
5 NMPOMeKYTOUHAS aTTeCTAMS -
6 HHAUBUAYAJbHBINA IPOEKT (eciiu npedycmompeHo) -

IIpomesicymounas ammecmayus 6 hopme oughgepenyuposanHozozavema




2.2. TemMaTH4YeCKHUil JIAH U colepPKaHMe YUeOHOM T CIMILIMHbI

Konanbl
HaumMmeHoBaHue Copep:xkanue y4e0OHOro MaTepuaJia, 1a00paTopHble padoThl M NMPAKTHYECKHE 3aHATHS, O0neM JacoB | KOMIle TEHIU
pa3aesioB U TeM caMocCTosiTe/IbHAsl padoTa o0yyaronmxcsi, KypcoBasi padora (IIpoeKT) i,
¢opmuposa
HHUIO
KOTOPBIX
cnoco0cTBye
T 3JIeMEHT
MPOrpaMMBbI
1 2 3 4
Pa3znes 1.001mas u Heopranuveckasi XuMus 36
Beenenne Coaeprkanue yye 0HOro MaTepuaia
1| Ilpenmer, nenu u 3amaud yd4eOHOW IMCHUIIMHBL. TexHuka O€30MIaCHOCTH B XMMHMUYECKOH
naboparopuu; TmpaBuia  pabOTBI € TOCYIOH,  JJIEKTPUYECKUM  OOOPYIOBAHHEM, 5 MIH%\/Iz
HarpeBaTeJbHBIMU MPUOOpaMU, XUMUUYECKUMH peakTuBamu. OkazaHue MepBOH METUIIMHCKON 115, 116
IIOMOLIM TpU OXorax W oTpaBieHusAx. HeiTpanusyroume pacTtBopsl. KOHTponb MCX0IHOTO
YPOBHS 3HAHUI.
Copaep:kanue y4e0OHOro MaTepuaJia
1_1.0{%1\333}[5“5 1 | IlpencraBnenus O CTpOeHUWH BemecTBa. BanentHocTh. Xumudeckue Qopmynbl. 3akoH
XHMHUYeCKHue MIOCTOSIHCTBA cocTaBa. OTHOCUTENbHAas AaTOMHAas M MOJIEKyJsipHas Mmaccbl. KommuecTBo 2
sa I‘gg:[']’:lT;‘;Ml’:m. BemecTBa. Moib. Mousipaast Macca. PacdyeTsl Mo XUMUYeCKHM (opMysnaM. 3aKOH COXpaHEHHUSI MIH%\/Q
Macchl BEIECTBA MPU XMMHYECKUX peakiusax. PacueTsl mo xumudeckum ypaBHeHUusM. CocTas, I11,112, 13
HAa3BaHMS U XapaKTepHbIE CBOKMCTBA OKCUOB, OCHOBAHHUI1, KUCIIOT, COJIEH.
IIpakTnyeckas pabora 2
1 [Pacuers mo xumuueckuM GopMysIam U ypaBHEHHUSIM.
Conep:kanue y4eOHOro MaTepuaJia 1




o Tema 2. |1 [ Crpoenne aroma. 3apsam sgpa, NOpPAAKOBBIM HOMEp M 3apag aToMa. M30Tombl i
€ pUoIHY e CKHIi
LSO CTaOMIIBHBIE W PAIHMOAKTUBHBIC. PacIoN0XKEeHHEe >JIEeKTPOHOB aTOMOB IO SHEPreTHUECKHM Hli/nné\ﬂn ’
e pHOIHY e CKAst ypoBHsM. ['maBHOE KBaHTOBOE uncio. [lonsiThe o S-; p-; d-; - anexrponHbIX OOMaKax. e
ﬁ"g}f;&%ﬁlﬁgh CoBpemenHas (GopMyIMpOBKA MEPHOIUYECKOTO 3aKOHA. Ilepnoauyeckas cucTeMa XMMHUYECKHX
CTpOeHHe aToMa. 5JIEMEHTOB B CBETC TEOPUHU CTPOCHHUS aroma. PacmpejielicHue 3JIEKTPOHOB B aTOMax IEPBBIX
YeThIpeX IMepuoioB. BameHTHble anekrponbl. [lpencraBienne o S-; p-; d-; F
3IIEMEHTAX.3aKOHOMEPHOCTH H3MEHECHHUSI CBOWCTB JJIEMCHTOB M WX COCAMHEHHH (OKCHIOB,
TU/IPOKCHIIOB) B TpeJeNnax TIaBHBIX MOATPYII. BaleHTHbIE BO3MOKHOCTH aTOMOB Pa3HBIX
5JIEMEHTOB. 3HAUCHHUE TIEPUOIMIECKOTO 3aKOHA JIJIsi TOHWMAHWS HAYyYHOU KAPTHHBI MHPA.
IIpakTHYeckas pabdora JI1, 12
1| XapakreprCTHKa 3JIEMEHTOB IO TIOJIOKEHHIO BIIEPHOIUUECKOM CHCTEME. MI, M2
113, 1143
T 13 Conepxanue yueOHOro MaTe puaJia
ema 1.3.
XuMgecrast 1| CrocobHOCTH aTOMOB 00Opa3oBBIBATH MOJEKY/Ibl. KOBaJleHTHast CBs3b. XapaKTepHCTHKA 11
cBsi3b. CTpoeHue KOBAJICHTHOW CBSI3M IO CHoco0y ee 00pa3oBaHHs. DJIEKTPOOTPHUIATEIBHOCTh Pa3IMIHBIX
BelEcTBA. snemeHToB. [lonsipHas u HemoJsipHast KOBaJ€HTHAsI CBsi3b. BomopoiHas CBsi3b. M1, M2
Honnast cBs3b. CTeneHb OKHMCIEHHs DJIEMEHTOB B CIIOXKHBIX BEIIECTBAX, IpPaBUIIA €€
HaXOXXIECHU. 112, 114
BemectBa MOJICKYISIPHOTO M HEMOJEKY/ISIPHOTO  (KPHCTAIMYECKOT0) CTPOEHUS. THIIBI
KPUCTAUIHIECKUX PEIETOK. JIOHOPHO-aKIIENTOPHAsS CBsA3b. MeTainyeckast CBsI3b.
T 1.4 Copep:xkanue y4eOHOro marepuajia
ema 1.4. =
XUMHYECKHe 1| Cxopocts xuMUUeCKUX peakmuii. DakTophl, BIMSIONKME HAa CKOPOCTh PEAKIMU: TPUPOIA 12, 113
peaxkuuu. pearnpyronmx BeIeCTB, TOBEPXHOCTh COMPUKOCHOBEHHSI PEareHTOB, KOHI[CHTPAIIUU BEIIECTB, M1, M2
33';‘};;’2:’;;’:3?“ TeMIlepaTypa, Karajim3arop. XuMmudeckoe paBHoBecue. CIBUT DPABHOBECHS: BIIUSHUE 1, 112, Ti6
XHMHYe CKHX TEMIIEPATyphl, JaBJICHHs, KOHI[CHTpAuU. Y aajieHne Mpoaykra u3 chepbl peakunu. [IpuHIun
peaKuuH. Jle-Illarenbe.
Knacenpukanus T 3
HeopraHmdyeckux | pPaKTH4€eCKasgpabora J12, JI3
coe/IMHEe HUH. 1| Pacuer ckopocTelt XMMHUECKUX pEaKLHM. MI, M2
113, 114
Tema 1.5. Copep:xanue y4eOHOTo MaTepuaJia
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Bona. PactBopsl.

JucnepcHbsie cucTeMbl. PacTBOpel Kak (M3MKO-XMMHUYECKHE CUCTeMBbl. HachllieHHBIE H

DJIeKTPoIuTHYEC HEHaChIIIeHHbIe pacTBOphl. KOHIIEHTpalus BeliecTBa B pacTBOpPE MO MaccoBoil aone (B %). 12, 113
Kas Jucconuanus KucioT, OCHOBAaHMM M COJEHM B BOJHBIX pacTBopax. Boaa kak MOJISIpHBIN Hll\/l IH;/I 21‘1 6
AUCCOLUALS. pacTBopuTenb. Poib BOABI B OJEKTPOJUTUYECKON JucconUanuu. [uapartamus HOHOB. T
Kpucrannoruapatel. CTyleH4aToCTh Ipoliecca AUCCOIUALMK COJIEH MHOTOOCHOBHBIX KHCIIOT U
OCHOBAaHMI MHOTOBAJICHTHBIX MeTAJUI0B. OTipeiesieHre KUCIOThI, COJIM U OCHOBAHMUS C TIO3U LU
TEOPUH DJICKTPOIUTUYECKON nuccoruanuu. MouHeie peakiinu. XuMHYECKUEe CBOMCTBA KUCIIOT,
OCHOBAaHMM U COJIEH B CBETE TEOPUU HJICKTPOJIMTHUYECKOW JUCCOLMALUM. Y CIOBUS
HEOOPaTUMOCTH PEAKIUil B pacTBOpax.
Kucnotnocts pactBopoB. Ilonsitue o pH pacrBopax. Illkana pH. Mcnosib3oBaHue KMCIOTHO-
OCHOBHBIX UHJUKATOPOB.
I'mpponus conedl. 3HaueHHWE THAPOJIM3a B XHMMHUUECKHMX IIPOLIECCAX, €ro IPaKTHUECKOoe
HCIIOJIb30BaHUE.
[IpencraBiienre 0 COBpeMEHHOM (IIPOTEOIUTUUYECKOM ) TEOPUU KUCIOT U OCHOBAHMUIA.
Onekrposin3. Psj craHAapTHBIX AJEKTPOAHBIX MOTeHIManoB. [Iporecchl, mpoTekaronme Ha
KaToJIe U aHOJIE.
IIpakTnyeckasapadora JI2, JI3
1 | Peakiiuu HOHHOTO OOMEHA. M1, M2
I11, 112, 113
JlaGopaTopHbie padoThI JI2, JI3
1| Peakunu noHHOTO OOMEHA. M1, M2
2 | UcnibiTanue pacTBOPOB coJell MHAMKaTOpamMu. [ M IpoJIu3 coleii. 113, T4, 115
T 1.6 Copep:xkanue y4e0OHOro marepuajia
Olcncenh:lz}reﬁl;ﬂo- 1| Buasl OKMCIMTEIBHO-BOCCTAHOBUTEIBHBIX pEAKIUi. 3aKOHOMEPHOCTH WX MPOTEKAHMUSI. B3
BOCCTAHOBHMTEJIbH PaccTanoBka k03(pULIMEHTOB B CXeMaX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOAOM ML M2
bI€ peaKimu. JJNIEKTPOHHOTO  0ajaHca TMpPU  COCTABICHWH  ypaBHEHUN. 3HAaYeHUE OKHUCIUTEIHHO- 1, 1-]2, 16
BOCCTAHOBUTEIBHBIX PEAKIINN U MIPUPOJIE U TEXHUKE.
IIpakTH4yeckas padora 712, 713
1 | CocraBneHue ypaBHEHU I OKUCIUTENIBHO-BOCCTAaHOBUTEIbHBIXPEAKIIUH . M1, M2
113, 114
Tewma 1.7 Conep:xkanue yueOHOro MmaTepuajia J1.M1, M2
MeTamibi. 111, I12, 13,
16
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O6ume cBenenus o Metayuiax. [lonokeHrne MeTaJIOB B MEPUOANYECKON CHCTEME XUMUYECKUX
AJIEMEHTOB U OCOOCHHOCTH JJIEKTPOHHOTO CTPOEHUSI MX aTOMOB. MeTaluiMueckasi CBS3b.
Kpucrannmmueckoe crtpoeHue MetamioB. CpaBHHUTENbHAs XapaKTepPUCTHKA (U3UYECKUX U
XUMHYECKHX CBOMCTB MCTaJIJIOB, OKCUABI 1 THAPOKCHUABI MCTAJLJIOB. MeTtannsl B COBpeMeHHOfI
TexHuke. CrjiaBsbl.

Bo3MoxkHOCTE IMOJYYCHHA PA3JIMYHbIX KOMIIO3UIITUMOHHBIX MAaTCpHUaIOB. XUMHYecKass U
AICKTPOXUMUYECKAs KOPPO3Ws METAUIOB. 3ammTa oT Koppo3uu. HWurmbutopel. O0630p
METaJJIOB I10 TPyIIaM NepUOANYECKON CUCTeMbl XuMuieckux snemeHToB [I.11. Menaeneena.
CpaBHI/ITeJH)HaSI XAPAKTCPUCTHUKA MOATPYIIIT MCIOYHBIX W MMCJIOYHO3CMCIIBHBIX MCETAJIJIOB.
XapakTepucThka aIFlOMUHUS, €r0 OKCUJIa M THAPOKcHAa. AtoMuHOTEpMUA. CIJlaBbl HA OCHOBE
AIIOMUHUS, UX TIPUMEHECHUE.

Mertamnbel 1oOOYHBIX TOArpyHI (XpoMm, Menb, kene3o). CrtpoeHue aromoB. CBolicTBa
XUMUYECKUX 3JeMEHTOB. KpaTkue cBeAeHHS O BaXHEHIMX COEIMHEHHSX XpOMa, ME.H,
JKCJIC3a, OKCHUABI U THAPOKCHUBI. Nx Y4aCcTUC B OKHMCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX PCAKIIHAX.
CocraB, 0COOCHHOCTH CBOMCTB M TPUMEHEHUE Yyr'yHa M CTaIM, BAKHEHUIIMX CIIJIABOB JKeJe3a.

JlaGopaTtopHbie padoThI J12, JI3
1 | Xumudeckne CBOMCTBA METAIIJIOB, OKCHIOB M THIPOKCHJIOB. M1, M2
2 | CoiicTBa XpoMaToB U AUXpomMaToB. KauecTBEHHBIE peakiiy Ha KaTHOHBI JKele3a. 114, 115

Tena LS. Conep:xkanue yueOHOro MmaTepuajia JI1
HemeTajuisl. M1, M2
I11, I12
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OO6nme cBeneHus o Hemetauiax. [lookeHre HEMETAUTHYECKUX YIEMEHTOB B TIEPHOIUICCKOM
cucteme. OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHHUs X aToMOB. CTpOE€HHE MPOCTHIX BEIIECTB, X
cBoiicTBa. CpaBHEHUE OKUCIUTEIbHBIX M BOCCTAaHOBHUTEJIbHBIX CBOMCTB HEMETAJUIOB.
XapakrepucTuKa CBOWMCTB  HEMETAUIOB, THAPOKCHAOB,  BOJOPOJIHBIX  COEAUHEHU.
Kucnopozacoaep:xaime KUCIOTHI.

0O030p HEMETAIJIOB (IO TPYIIIam).

[loarpynma _ramorenoB. CBoWcTBa W MNpUMEHEHHE TajoreHoB. llociemoBarenbHOCTS,
BBITECHEHUSI HX Jpyr JAPYrOM U3 pacTBOpoB cojied. CpaBHUTENbHAS XapaKTepUCTHKA
BOJIOPOJHBIX  COCAMHEHUM  TAJIOTEHOB. XJOPOBOJAOPOAHAs  KHUCJIOTa, €€ CBOICTBA.
Pacnio3snaBaHue rajioreHos.

[Hoarpynmna kuciaopoaa. AJIOTPONUS KHCIOPOJaH cepbl. XapaKTEpUCTHKA 3JIEMEHTOB
MOArpynmbl kuciopoga. CpaBHEHHE CBOMCTB BOJOPOAHBIX COSAMHEHUH (BOJIa, CEPOBOIOPOI).
Oxkcuapl cepbl. CepHas KUCIIOTa, €€ CBOWCTBA W 3HadeHWe. OTHOIEHHE pa30aBICHHOW H
KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTHI K Pa3IMYHbIM METAJUIAM.

[Toarpynmna a3ora. XapaKTepUCTUKA 3JIEMEHTOB MOJAIPYIIBI a30Ta. AMMHAK, €r0 CTPOCHUE,
CBOIICTBA.

Comn ammonwms. Oxcuzpl azora. Mx cBoiicTBa. 3arpssHeHHE atMocepbl OKCHIIAMHU a30Ta.
AzoTHas kucioTa. BzauMmoseiicTBre pa30aBiIeHHON U KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI C
Pa3MYHBIMU TSOKEIBIMU MeTauiaMu. [I[puMeHenne a30THOM KUCIOTHI U ee coneil. Cobmroaenne
CTPOroil 103MPOBAHHOCTU MPH MCIOJIb30BaHUM a30THBIX yoOpenuii. CoaepkaHue HUTPATOB B
MUIIEBBIX MPOAYKTaX M MOCIEACTBUS UX ACUCTBUSA Ha opraHu3M. Kparkas xapakrepucTHKa
cBoiicTB (ochopa M ero BakHEWIMX coeMHEHUN. 3HadeHne opToPocHOPHON KHCIOTHI U €€
COJIEH.

Hoarpynna yraepona. [lonoxeHue yrimepoja B MEPUOJUYECKOW CHCTEME XUMHUUYECKUX
snemMeHTOB. CpaBHEHHUE 3JIEKTPOHHOTO CTPOCHHUS aTOMOB Yrjiepoja M KpeMHUS AJUIOTPOIHS
yriuepona. AncopOnmoHHas CrnocoOHOCTh aKTUBUpOBaHHOTO yrs. CpaBHEHHWE CBOMCTB
MPOCTBIX BEHIECTB, OKCUIOB U THAPOKCUIOB yrieponaa M kKpemHus. CoeluHEHUs yriiepojaa u
kpemMHus1 B npupoje. 'TlapHukoBeIid ekt Kak ClIeICTBUE HAKOIJICHHUS OKCHJA yIiepoja

(IV) B mpupoge.

pakTH4eckasi pabora

CBo¥WicTBa HEMETAIIOB

N3

I'eneTnueckas CBI3b MCIKAY KlIaCCaMU HCOPraHMUYCCKUX COGI[I/IHCHI/Iﬁ

JI12, J13
M1, M2
I11, 116

JlaGopaTopHbie padoThl

1 | KauectBeHnHBIC pPCaKi Ha AaAHHUOHBI

2, M2, I15
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2 | Pemenne skciepuMeHTaNbHbIX 33/1a4 110 TeMe «Hemetanmbiy.
Conepxanue yueOHOro MaTe puaJia
Tema 1.9. JI1-J13
00001 HNE
3HaHMi o obwieii | 1| O6oOImeHre 3HaHU 110 O0IIEH ¥ HEOPTaHMYECKOU XMMHUH. 2 MI1-M2
Heopraﬂ?mecxoﬁ I11-116
XMMHH.
Pa3nea 2. Opranuyeckasi XuMusi 42
Tewma 2.1 Conep:kanue y4eOHOro MmaTepuajia 1
OCHOBHEIE 1| Oprannueckass XUMHS - XUMHS COCJUHEHUH yraepona. Teopuss XMMHYECKOIO CTPOEHUs M1 M2
M0JIOKE HUS A.M.bytriepoBa. Ee ocHOBHbIE TOJIOKEHHUS. 3aBUCHUMOCTb CBOMCTB OPTaHMYECKUX BEIIECTB OT ’
xmzﬁgglgcloro XMMHYECKOTO CTpoeHus. Ilonstue yrueBonoponos. CrpykrypHbie (opmynsl. M3omepus. 5 I, 112, 116
CTpOeHHS OcoOEHHOCTh  DJIEKTPOHHOTO ~ CTPOEHUsS aroMa yraepoja. I[IpuumHbl, MHOrooOpasus
Opra”Hu“i€ CKux OpraHMYecKuX coennHeHuM. J[Ba cmocoba pa3pbiBa KOBAJIECHTHBIX CBSI3€H B MOJIEKYyJax
Aﬁg%‘;;‘;g;;:;a. opraHuyeckux coenuHeHuil. [IoHsTHE O COOTBETCTBYIOIMX UM PEAKIHSAX PATUKAIBHOTO U
MOHHOTI'O TUIIOB.
T 9 Conep:xkanue y4eOHOro MaTepuasia
aneleszl;opbﬁbln 1| 2.2.1. lIpenesibHbIE YIJie BOJOPOABI
HX NPUPOJHbIE OO6mast gopmyrna cocraBa, TOMOJIOTHYECKass Pa3HOCTh. XHUMHUECKoe cTpoeHue. KoBaneHTHBIE
HCTOTHUKH. CBS3M B MOJIEKYNIAX, SP°-THOpHIM3ausL.
IloHsiTve  ymIEBOJOPOJHOIO  pajauKaia. M3omepuss  yrieBOAOPOJHOIO  CKEJIETa. T
Cucrematnueckas HOMEHKIATypa. XHUMHUUYECKHE CBOWCTBA: TOPEHUE, TaJIOWJAUPOBAHUE, 4 M1, M2
TEPMHUYECKOE Pa3NIOKEHUE: ACTHIPUPOBAHIE; OKUCIIEHHE, H30MEepHU3allui. MeXxaHu3M peakiuu 12, 116
3amemeHusi. CuHTe3 yriaeBoaopoaoB (peakuus Bropia). [Ipakruueckoe 3HaueHUE MpeaeTbHbBIX
VIJIEBOJAOPOJAOB M WX TrajloreHo3aMeleHHbIX. OrnpeneneHne MOJEKYIIpHOH  (HopMysbl
ra3000pa3Horo yrjaeBoJopoja Mo ero IJIOTHOCTH M MAacCOBOHM J0Jie XUMHUYECKHX 3JIEMEHTOB
WJIH 110 TIPOJyKTaM cropanusi.MeTaH, CBOICTBa, TpUMEHEHUE. Bompockl 3K0JI0THH .
IpakTHyeckue padoThbl JI2, JI3
1 | Pemenue 3aga4 Ha BEIBOA (OPMyAra3000pa3HbIX BEIIECTB. 2 1\1%: 11\-[/[4%
2 | Conepxanne y4eGHOro MaTepuasia 2
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2.2.2.HemnpesiejibHble YIri1eBOAOPOabI. AJikeHbl.OOmas dopmyna ankeHoB. ODTuiieH. Ero
cTpykTypHas (opmyna. DIEKTPOHHOE CTPOEHME. BHIbI CBA3M W SP?-TMOpHMIM3ALUS aTOMOB
yranepoaa. l'omonornueckuil psin 3TriieHoB. Cucremarndeckass HOMeHKiarypa. l[losmydenue
QIKCHOB.  XMMHYECKME  CBOMCTBA  QJKCHOB: PpEAaKUMs  HOHHOIO  IPUCOECIWHEHHUS
(B3aMMOJIEHiCTBHE C TallOTeHaMH, TaJlOTeHOBOJOPOAAMHU, BOJIOPOAOM, Bozoi). OObsicHeHuUe
npaBujia MOpPKOBHUKOBA C MO3MLUH 3JIEKTPOHHOIO CTPOEHMUS PEArMPYOLMX BEIIECTB (Ha
npuMepe mnpornena). OkuciaeHne alkeHoOB nepMmaHranaroM kanus. ['openue. [lonumepusamus.
[loHsTHs: MOHOMEp, TOJMMEp, CTENEeHb mnoiauMepusanuu. CBOICTBA IOJMATUIICHA.
[IprMeHeHNe 3TUIIEHOBBIX YIJIEBOJOPOIOB.

/lueHoBBIE YIJeBOAOPOAbI (YIJIEBOAOPOIBl C JBYMs JABOWHBIMU CBsi3siMu). [lonstue o
JMEHOBBIX YINIEBOAOpOAax: UX oOmas QopMyna; cucTeMaTHUecKas HOMEHKIATypa: BHUIbI
nuzomepuu. CoONpspKeHHBIE CHCTEMBI C OTKPBITOM Ienbio (Ha mpumepe OyraameHa-1,3).
Oco0eHHOCTH IIEKTPOHHOTO CTPOEHHUS YITIEBOJAOPOIOB C COMPSHKEHHBIMH JIBOMHBIMU CBSI3SIMH.
XUMHYECKHE CBOMCTBA AMEHOB B CPaBHEHUHU C alkeHaMH. CKIOHHOCTb JUEHOB K PEaKUUU
npucoearHeHuss no Mecry - 1,4. OxucieHue nepmaHraHatoM kanus. llonmumepuzamus
Oyraguena - 1,3 u uzonpena. [lpupoHbIil 1 CHHTETUYECKUH KaydyKu, WX IIPUMEHEHUE.
Anxunbl. Auetuner. Ero crpykrypHas U 2ieKkTpoHHas GOpMyabl: SP- THOpHIAM3AIHS
yIJIepoHOTO aTtoma. ['omonormueckuid psn arnerusieHa. OOmas Qopmyna ankuHOB. Bumbl
CTpyKTypHON wu30omepuu. CucremMaTtuyeckas M palUMOHalbHAs HOMEHKIATypa aJKWHOB.
XUMUUECKHE CBOWCTBA. Peakumu MOHHOTO NpucOoenIuHEeHud. Peakuuu 3amenieHHs: BOJOPOAA
IpU  yriepoAe C TpPOWHOM CBs3pl0 Ha MeTaul (oOpazoBaHuE aleTHICHHAOB). Peaxuus
nonuMepusanuu. Okucinenue nepmanranatoMm kanus. Peakius M.I'. Kyudeposa. Ilonyuenue u
MpPUMEHEHNUE alleTUJIeHa.

JI1
M1, M2
I11, 112

IIpakTHyeckas padora

1

Ha3Banust HempenenbHbIX YIIEBOAOPOJOB IO CHUCTEMAaTHYECKOW U pallMOHAIBHOMN
HOMEHKIIaType.

JI1
M1, M2
14, 116

aboparopHasi padora

JI
1

HonyquHe OTHJICHA U allCTUJICHA, N3YYCHUC UX CBOMCTB.

J12, JI3
M1, M2
113, 115

Copep:kanue y4eOHOro MaTepuaJia
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2.2.3.ApomaTn4ecKue yrieBoaopoabl.

benzon. CtpykrypHas dopmyna. Tun ruOpuan3aniui aTOMOB yIiiepojia B O€H307bHOM KOJIBIIE
(Sp2-rubpunuzanus). IloHsTHE 00 SIEKTPOHHOM CTPOEGHUM OEH30Ja KaK CONPSKEHHON
CHUCTEMBI C 3aMKHYTOH LENbI0. Jlenokann3anust p-3JeKTPOHOB.

HaszBanus yrieBomoposoB psia OeH30JIa MO pallMOHAIBHON HOMEHKIAType. DMIHpPUYECKUe
(TpuBumanbHble) HazBaHus. [IpupoJHBIE MCTOYHMKM M CHUHTETHYECKHE CIOCOOBI MOJIy4eHUS
apoMaTHYeCKUX YIiIeBOJ0POAOB. B3anMocBs3b MpeaebHbIX, HEMPEAETbHBIX U apOMATUUECKIX
YIJIEBOJIOPOOB.

dusnyeckue U XMMUYECKUE CBOWCTBA OeH30ja. XapaKTepHbIE PEAKIMM MOHHOTO 3aMEIleHUs
(bpomupoBaHUE, HUTPOBAHKE). YCIOBHS UX MpoBeneHus. OCOOEHHOCTh MPOTEKAHUS PEaKIUM
NPHUCOEIMHEHUsST BoJopoAa M xinopa. OTHolleHuWe O€H30jla W ero roMojora Toiyoja K
OKWCJICHHIO TepMaHTaHaToM Kaiws. ['opeHue OeHzonma. CTHpON - BaKHEHIee MPOM3BOIHOE
6enzona. Ctpoenue, cBoiicTBa ctupoia. [lonumepusaius ctupona.

JI1, J12, J13
M1, M2
11, 12

Conepxanue yueOHOro MaTe puaJia
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Tema 2.3.
Kucaopoaconepx
anme
opraHuyYeckKue
coeTUHEeHHS .

2.3.1. Ciupthl ¥ ¢eHOoBI.

Crnuptel. CTpoeHHME TPENENbHBIX OJHOATOMHBIX CHUPTOB. DYHKIMOHAJIBbHAs TIpyIIa
CIUPTOBTUJPOKCUIPYIINIA, €€ DJJIEKTPOHHOE CTpoeHHE. ['OoMoorMdyeckuii psja  CHOUPTOB.
CrpykrypHass m3oMmepusi (M30MEpHUs YIJIEPOJHOTO CKeJieTa M TOJOKEeHHE (DYyHKIIMOHATBHOU
rpymnmnsl). PanroHnanbHas u cucreMaTiueckass HOMEHKIATypa.

OcHOBHBIE  CIOCOOBI ~ TOJMYYEHHUs CHOUPTOB: THApATalus aJKSHOB. B3aMMOJACHCTBHE
TaJIOTCHONIPOM3BOJHBIX ~ YINIEBOJOPONOB €  INEJIOYBbK; BOCCTAHOBJICHUE  ANBACTHIOB.
MeXMoeKynsapHble BOJOPOJHBIE CBSI3M M MX BIUSHUE Ha (PU3NYECKHE CBOMCTBA CIIMPTOB.
XUMUUYECKHE CBOWCTBA CHUPTOB. Peakiumu ¢ ydacTMeM BOJOPOJA, BXOIAIIETO B COCTaB
TUJPOKCUIIBHON TPYNIIbI CHHUPTOB: B3aUMOJAEHCTBUE C IIEIIOYHBIM METAJUIOM - 00pa3oBaHME
aJIKOTOJIATA; B3aUMOJIEWCTBHE CIHMPTOB CO CIOHMpPTAaMH - OOpa3oBaHUE MPOCTHIX APUPOB.
Peaknun Bcelt rpynmel - OH: peakumm HWOHHOro 3amelieHusi (B3aUMOJIEHCTBHE C
raJloreHOBOJIOPOAAMH; JAerujparanus cnuproB).MeraHon u staHosn. VX npumeHeHue u
IIPOMBIIUIEHHBI CUHTE3. SIIOBUTOCTb CIHUPTOB, I'yOMTENBHOE JEHCTBME Ha OpraHU3M
yesoBeka. ['eHeTnyeckas CBs3b MEXAY YITIEBOJOPOAAMHU U ClIUpTaMu. MHOroaTOMHBIE CIIUPTBHI,
ux crpoeHue. OCOOEHHOCTH CBOMCTB MHOIOATOMHBIX CIMpPTOB. KauecTBeHHas peakuus Ha

MHOTOAaTOMHBIE CHOUPTHI - B3auMozeiictBue ¢ ruapokcugom wmeau (II). Ilpumenenue
STUJICHTIIMKONS | munepuHa.Denonsl. Ompenenenne kinacca ¢eHonoB. WX crpoeHwme.
OynkunoHanbHas rpynna - OH; B3auMHoOe BiusiHME aTOMOB B Mouiekynae. CpaBHEHUE

KUCIIOTHOCTH CIUPTOB M (eHosoB. CrocoObl momydeHus: (eHona. XUMHYECKHE CBOWCTBA
¢denona. Peakniuu Ha dyHKIuMoHaIbHYIO Tpyniy ¢eHonos (-OH); B3auMoaeiicTBUe ¢ HATPHUEM,
¢ menodyamu. KadecTBeHHas peakiiusi Ha (eHOIBI - B3aumMo/ieiicTBre ¢ ximopuaom skemnesa (IID).
Peakiiuu Ha apoMaTHUYECKOE KOJIBIIO: TAJIOTCHUPOBAHNE U HUTPOBAHHUE.

71
M1, M2
12, 116

JlaGopaTopnasi padora

1

XUMHYECKHE CBOMCTBA CITUPTOB U (IeHOJIOB.

JI2, JI3
MI, M2
111, T13, TIS

Conepxanue ydueOHOro MaTe puaJia
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2.3.2. Aabaeruibl 1 KeTOHbI

OmnpeneneHue Kiacca anpaerugoB. Mx d¢yakumonanpHas rpynma. OOmas  dopmyna,
TOMOJIOTHYECKUN  psil W CTPYKTypHas HW30MEpHsl  alpAeruaoB. PanuoHanmpHas w
cUCTeMaTh4YecKass HOMeHKinarypa. llomydeHune u CBOWMCTBa anbAErvIOB. Peakinuss MOHHOTO
MPUCOECTUHEHHS IO KapOOHUIIbHOM Tpynme (B3auMOJICHiCTBHE C BOJOPOJIOM, BOAOH, CIUPTOM,
aMMHAYHBIM PacTBOPOM OKCHAa cepeOpa). Peakius OKuCICHUS albJACTHIHON TPYIIMBI -
B3auMozeiicTBre ¢ okcuaoM cepedpa (I) u ruapoxkcunom mean (II) - kKadecTBEHHBIE peakIuy Ha
anpaeruapl. Peakiuu 3amemieHus BOAOPOJAa B YINIEBOJOPOJHOM paaukaie. Dopmanbaeru.
[Momumepusanus. Konaercamust gopmanbaeruga ¢ geHosnom. [loHsTrue o xiacce keToHOB. Ux
dbyHKIIMOHATBHAS Tpyra. CXOACTBO U pa3invue B CBOWCTBAX aJIbJIETHU/IOB U KETOHOB. AIIETOH.
[IpumeHeHne KapOOHHMIIBHBIX COeMUHEHHI. TOKCMYHOCTh JEMCTBUS albACTHI0B U KETOHOB Ha
KHUBBIC OPTAHU3MBI.

JI1, J12, J13
M1, M2
1, I12, 113

Conepxanue yueOHOro MaTe puaJia

3

2.3.3. Kap0oHOBBIE KHCJIOTHI

Ompenenenue Kiracca KapOOHOBBIX KHCIOT. WX QyHKUMOHaNbHAs rpynmna. DJIEKTPOHHOE
crpoeane KapOokcunpHOl rpynmbl. B3aumHOoe BiMsSHUE KapOOKCHIJIBHOM TPYIIBI H
yIIEBOJOPOAHOrO paaukana. OOm@s QopMyna ©  TOMOJOTMYECKUH psii  HpeesibHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KMCIIOT. BUJIbI CTPYKTYpHOM M30MepUU. DMIUPUUECKUE HA3BaHUS
KapOOHOBBIX KHCIIOT. Cucremarnyeckass HoMeHknarypa. [lonydenue n ¢usnueckue cBoicTBa
KapOOHOBBIX  KHCIIOT. XUMUYeCKue CBOMCTBA KapOOHOBBIX  KHUCIIOT. Peaxium,
conpoBoxjatoumecss pasppiBom O-H cBs3u B kapOOKCHJIBHON  Tpynme  (KUCIOTHas
JICCOLMAIUs); YCTOMYMBOCTh KapOOKCMHATaHUOHA (JIeIoKaIn3alus 3apsiaa); B3auMoAeHCTBUE
C HEKOTOPbIMHM METAJUIaMU W IejodaMu (peakuuu cioeoOpazoBaHus). Peakunu, ¢ ygyactuem
TUJpOKCcHa KapOOKCUIIBHOM IPYNIbI (B3aUMOJICHCTBHE CO CHUPTAMH) - MOJY4EHHE CIIOKHBIX
s¢upoB. Peakuuu 3amenieHUs BOAOpPOJAa B YITIEBOJOPOJHOM pajuKaie (rajJoreHupOBaHUE)
KapOOHOBBIX KUCIOT. BaxkHelinme mnpeAcTaBUTENN KapOOHOBBIX KHUCIOT: MypaBbHHa,
YKCYCHasi, aJbMUTUHOBAs, CTCAPUHOBAs, aKpUJIOBas, OJlenHOBasA. OCOOEHHOCTh XUMUUYECKUX
CBOMCTB MYpaBBMHOM KHCIIOTBHI, peakuus 'cepeOpsiHoro 3epkana’. OyieMHOBAas KUCIOTAa Kak
MPEAICTaBUTENb HENPEENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT.Mblia. Mbla Kak cosu
BBICIIIMX KapOOHOBBIX KUCIOT. [IpMeHeHrne kKapOOHOBBIX KUCIOT U UX IPOU3BOAHBIX. [loHsTHE
0 CUHTETUUYECKUX MOIOLMX CPEJICTBAX.

JI1
M1, M2
112, 116

IIpakTnueckas padora

1

HomeHknatypa, u3oMepusi ¥ CBOMCTBAa KapOOHOBBIX KHUCIIOT.

712, J13
M1, M2
111, T4

18



JlabopaTopnasi pabora JI2, J13
1| Xumnueckue cBOicTBa KApOOHOBBIX KHCIIOT. 1\1/1[311;[/[52
Copep:xkanue y4e0HOro matepuajia
4| 2.3.4. Croxubie 3 UpbI U KUPHI.
Crtpoenue cioxHbix 3¢gupoB (obmps dopmyna). Peakius stepuduxanuu. OOpaTUMOCTb 1
peakiuu  dTepudukanuu. KUCIOTHBIM W MIEIOYHON TUAPOIU3 CIHOXKHBIX ddupos. Hx M1, M2
NMpUMEHEHHEe, poyib B mpupoxae. Kupbl W ux cBoiictBa. Beicme KapOoHOBBIE KHCIIOTHI, 11, 112
BXOJSIIME B COCTaB MPUPOJHBIX JKUPOB (MATLMUTHHOBAS, OJICMHOBAs, CTEApPUHOBAS).
dusnyeckre CBOMCTBA KHUPOB; TUAPOIU3 KUPOB, UX OKUCICHHE: TUJIPUPOBAHHUE >KHUJIKUX
JKUPOB.
IIpakTHyeckas padora 12, 713
1| I'enernyeckas CcBSI3b MEXAY KIACCAMH OPTaHMYECKUX COCAUHEHUH. M1, M2
I1, 113, 114
Conepxxanue yuyeOHOro MmaTepuasa
5| 2.3.5. YriaeBoasbl.
[Monsitue u wiaccuukanus yrineBonoB. Monocaxapunsl. [lorstue o gorocunTese. CTpoeHue
IJTIOKO3bI  KaK MHOTOAQTOMHOTO  aJbAETUAOCTUpPTA. BHIBI H30MEpHH MOHOCAaXapuIOB.
N3o0paxkenue Gopmynsl D - miroko3pl. XMMHUUYECKHE CBONCTBA TIIIOKO3bI, OOYCIOBIECHHBIE
HaJM4YHeM albJCTUTHON TPYIIBI: OKHCICHHE OKCHAOM cepedpa (1) uiaum TuapOKCHUAOM Meau
(11). CaoiicTBa, 00yCIOBICHHBIC HATMYHNEM B MOJICKYJIE CITUPTOBBIX THIPOKCHIIOB (peaKius Ha JI1
MHOTOATOMHBIE CHUPTHI). Buabl OpokeHUs TIIIOKO3bl (COUPTOBOE U MOJOYHOKUCIIOR). 1\1%9 11\'[/[62
3HaueHHUE TIIOKO3bI M €€ MPOM3BOJHBIX JIs 4YeloBeKa. HaxokKIeHHe TIIOKO3bl B MPHUPOIE. ’
[lonsitue o ButammHe "C" (ackopOuHOBas kuciora). Dpykro3a - CTPYKTYPHBIA H30MEp
roko3bl. CTpoeHue U cBOicTBa (pykTosbl./[ncaxapuapl (ManbTo3a M caxaposa), UX COCTaB,
CTpPOCHHE, CBOMCTBA, peakuus ¢ ruapokcuaoM meau (11), ruaponus. [onucaxapuapl. Kpaxmai.
CocraB, cTpoeHHe. XMMHYECKHE CBOMCTBA: peakuu ¢ oaom, runaponus. lIpeBpameHue
KpaxMana nunm B opranusme. [nukoreH. llemmonoza. CoctaB, CTpoeHHE, CBOWCTBA.
A30THOKHCIIBIC M YKCYCHOKHUCIIBIE (MBI IeIuTrono3sl. VX mpumMeHeHue.
JlabopaTopHas paﬁouTa 213
1| Xumunyeckue CBOICTBA MTIOKO3bI, CaXxapo3bl, Kpaxmara. M1, M2
I11, I3, TIS
Tema 2.4. Conep:kanue y4eOHOro MmaTepuajia JI1
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A3oTconepxkanme
OpraHnyeckKue
coeIMHe HU.
IHosiumepsl.

2.4.1. AMUHBI. AMMHOKHCJIOTHI H 0€JIKH.

Awmunbl. Knaccudukanus. Mzomepus u HoMeHknatypa aMuHOB. [lomydenne anmudarnyueckux
aMUHOB W3  TAJOTCHONPOW3BOJHBIX TpPU  JCUCTBUM  aMMHaKa; BOCCTAHOBJICHUE
HUTpocoeauHeHu (peakuusi 3uHuHa). OCHOBHBIE CBOICTBAa amMHMHOB.B3amMopelicTBue uX
BOJIOMN u KUCIIOTaMH. CpaBHeHue OCHOBHBIX CBOWCTB METUJIaMUHA |
JTUMeTHIaMuHa. ApoMaTuyeckie aMuHbl. AHUIUH. Ero ctpoenue. @usnueckue U XUMUYECKUE
CBOICTBA MEPBUYHBIX apOMATHYECKMX aMUHOB Ha IpuMepe aHWiInHA. CpaBHEHHUE OCHOBHBIX
CBOHCTB anmu@aTHdecKuX W apOMATUUYECKHUX aMUHOB. 3HAYCHHE aHWUJIWHA B OPraHUYECKOM
cuHTese. [I[pon3BoacTBO KpacuTeneil, B3pbIBUATHIX BEILECTB, JIEKAPCTBEHHBIX ITPENapaTOB.
[lonsitue 006 amuHOKMchoTax. L-amuHOKuchoTh. Mx 3HaueHue B mpupoxae. Hazpanme
aMUHOKUCIIOT. Buabl nzoMeprun. @U3nUecKre 1 XMMHUYECKUE CBOMCTBA aMUHOKUCIOT. [lonaTne
0 OumonspHoM HoOHE; aM(pOTEePHOCTH AMHHOKHCIOT - B3aWMOJAEWCTBUE C KUCIOTaMU MU C
mesioYaMu: 00pa3oBaHMe TENTUIOB (PacCMOTpPEHHE peakiuii 0O0pa3oBaHHS TUIEHTUIOB H3
aMUHOKUCIIOT). benkn kak Omomosmmepbl aMUHOKHUCIIOT. [IpencraBienne o0 aMUHOKHCIIOTAX,
BXOJSIIIMX B COCTaB MpUPOAHBIX OenkoB. [lomunentunnas Teopus crpoenus 0enkoB. CTpoeHue
NENTUAHON TPYIITUPOBKU. YCIOBUS MPOBEICHUS THaponn3a OenkoB.bronornueckne GyHKun
oenkoB. depmenTrl. CrienupuuHOCTh UX AeiicTBUs. Vcmons3oBanne PepMEHTOB B Pa3IMUHBIX
OTpaciiax HapoJaHOTo Xo3sicTBa. [IpuMeHeHre (GepMEHTOB B PAa3NUYHBIX OTPACISIX HAPOAHOTO
xo3siicTBa. [IpumereHue GepMEHTOB IS JICUCHUS OOJIC3HEH .

M1, M2
I, T12, T16

Copep:kanue y4eOHOro MaTepuaJia

2

2.4.2. CUHTeTHYECKHEe BbICOKOMOJIEKYJISIPHbIE CO€TUHE HUSI .

OCHOBHBIEC METOJIbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCTMHEHUN - PEAKIIUU MOJIUMEPU3AIIUH 1
nonkoHaeHcauuu. [lnactmacesl n kaydyku. CHHTETHUUYECKHE BOJIOKHA: TONUA(UpPHBIE (JTaBCaH)
U moJuamMHuaHbie (KarpoH). Poyib XMMuUM B CO3JaHWM HOBBIX MaTepuasioB. [Ipakruueckoe
HCIIOJIb30BAHUE TIOJIMMEPOB W BO3HMKHOBEHHE SKOJIOTHYeCKHX mpobiem. HeoOxomumocThb
BTOPHYHOU MepepabOTKU MOTMMEPHBIX TPOIYKTOB, Oy/IyIliee MOJTUMEPHBIX MAaTEPHUAJIOB.

JI2, JI3
Ml, M2
11, 112, T16

Conepxanue yueOHOro MaTe puaJia

3

2.4.3. O000meHUe 3HAHMI 110 HEOPraHNYeCKOi M OPraHu4YecKoil XUMHUH.

JI1-J13
MI-M2
I11-116

Bcero:

78
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3. YCJOBMUS PEAJIM3AIIMA ITPOT'PAMMBI YYEBEHO
JUCHUTIINHBI
3.1. TpeGoBanuss K MHHUMAJBLHOMY MATEPHAJbHO-TEXHHYECKOMY
o0ecne4yeHmIo.
Peanu3anus nporpaMmmal y4e0HOM TUCHUIIMHBI TPeOyeT HAJINYUA Y4eOHOTO
ka0uHeTa 1adopaTopun «XumMumn». Peannszanus yueOHO! TUCIUIUIMHBI TPEOYyeT
HaMuus y4eOHOro kabuHera.
Texuun4yeckue cpecrBa 00y4eHus
- IOCKa,
- KOMIIBIOTEP
- IJTAQHILETHI
- 1JazepHoe MDY
- HayITHUKU
- MApUIPYyTU3aTOP
- TOKyMEHT-KaMmepa
- CTallMOHApHas aKyCTUYECKasi CUCTEMA
- UHTEPaKTUBHBIN IPOEKTOP
-MapuIpyTH3aTOP
Oo0opynoBanue yueOHOro kabuHera:
- BECBI U PA3HOBECHI,
- CYIIMIBHBIN mKad,
- IeHTpHyTa,
- XUMHU4YecKasi TIocy/1a,
- HA0OPBI PEAKTUBOB,
-KOJUIEKIIMA MUHEPAJIOB, Kay4yKOB, IJITACTMACC, BOJIOKOH,
- HarJsigHble mocoOus (yueOHUKH, TaOIMIIbI, MOJEIN MOJIEKYJ, MepUoIuIecKas

CHUCTEMA, pa3JaTOYHbI MaTepua).



3.2. Un¢opMannoHHOe 0O ecnieyeHue 00 y4eHU st
Ilepeyenb pexkoMeHayeMbIX Y4eOHbIX u3aaHuil, HHTepHET-pecypcoB,
AOMOJIHUTEJILHOM JIUTepaTyphl

OCHOBHBIE UCTOYHUKU:

1. Apremenko, A.W. Opranmueckas xumusi: yueOHuk / Apremenko AU —
Mocksa: KnoPyc, 2018. — 528 ¢. — (CIIO). — URL:
https://book.ru/book/924050. — TekcT: 3MeKTPOHHBIH.

2. I'muuka, H.JI. Ob6mas xumus.: yueOnoe nocodue / ['munka H.JI. — Mocksa:

KuoPyc, 2019. — 748 ¢. — (CIIO). — URL.: https://book.ru/book/932114. —
TeKCT: JJIIEKTPOHHBIN.

['munka, H.JI. 3agaum u ynpaxueHus mno oOuied xumuu: ydyeOHuk / ['uHka
HJI. u ap. - Mocksa: KuoPyc, 2018 - 240 c. - URL:
https://book.ru/book/924119. - TekcT: SIEKTPOHHBIH.

JAOHOJHUTEJIBHBIE UCTOYHUKMU:

1.

8.

9.

Epoxun FO.M. Xumus [TekcT]: yueO. 11l CTYyJIEHTOB YUPESKICHUM CPETHETO
npo. oopazoanusi/ FO. M. EpoxuH. - 16-e u3n., crep. - M.: Akagemus, 2013
[2011]. - 400 c. - (CITO. ObmeoOpa3oBaTebHbIC JUCITUTLTHHB ).

Pymzutuc I'.E. Xumms. Opranndeckas xumus. 10 kmace [Tekct]: yue6. ais
00111€00pa30BaATENbHBIX YUPEKACHUA C TPWI Ha D3JIEKTPOH. HOCHTEINE:
6a3oBblii ypoBerb / I'. E. Pym3utuc, ®@. I'. ®empaman. - 13-e m3a. - M.:
IIpocsemenue, 2009. - 192 c.: u.

Crac, H. ®. CopaBounuk 10 o0OmEll W HEOPTaHUYECKOW XUMHH
[DnexktponHblil pecypc] : yueOHoe mocobue / H. ®@. Crack. — DnekTpoH.
TEKCTOBbIE JaHHble. — ToMcCK : TOMCKHI NOJMUTEXHUYECKUN YHUBEPCHTET,
2014. — 93 ¢. — Pesxxum goctyma: http//www.iprbookshop.ru/34718.html.
XumMus B Tabmuiax W cxemax [DyekTpoHHbIM pecypc] / coct. E. JL
KacarukoBa. — DnekTpoH. TekcToBble naHHble. — CII6. : Buktopus muioc,
2013. — 89 c. — Pesxxum noctyna: http://mww.iprbookshop.ru/17887.html.
INa6puensa O.C. Xumus: opran, xumus: yae0. mis 10 k1. o6imeo6pa3onar.
yupexaeHuit ¢ yriay6sa. uzyuenuem xumuu / O.C. T'abpuensu, L.I'. Octpo-
ymoB, A.A. Kapniosa-M, 2015.

INabpuenssn O.C. OOmas xumus: yued. mius 11 ki oOmeobpa3zoBar. yupe-
xaeHnid ¢ yrayon. mzydenuem xumuu / O.C. INabpuensn, U.I'. OctpoymoB,
C.H. Conosnes, ®.H. Mackaes - M., 2005.

I"abpuenan O.C, Bonosuk B.B. Enunblii rocyiapcTBeHHbIN 3K3aMeH: XUMMUSL:
CO. 3ananmii u ynpaxknenuid. - M., 2010.

INa6puensa O.C, OctpoymoB WN.I'. Xumus: [locobue st mocTymarmux B
BY3bL. - M., 2005.

INabpuensn O.C, OctpoymoB I.T"., OctpoymoBa E.E. Oprannueckas xuMus B
TeCTax, 3aja4ax v yrnpaxsHenusx. - M., 2010.

10.T'abpuensu O.C, OctpoymoB WN.I'., BBenenckas A.I'. O0mias Xumusi B TeCTax,

3a7a4ax u ynpaxHenusx. - M., 2010.

11.bpayn T., Jlemeii I'.}O. Xumus B uentpe Hayk: B 2 1. - M., 1987.
12. Epoxun FO.M. Xumus. - M., 2010.
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http://www.iprbookshop.ru/34718.html
http://www.iprbookshop.ru/17887.html

13.Ky3pmenko H.E., Epemun B.B., TlonkoB B.A. Kpatkuit kypc xumun. - M.,
2000.

14 TTluuyruna I'.B. Xumusi u noBceaHeBHas XU3Hb denoBeka. - M., 2007. TutoBa
N.M. Xumus u uckycctso. - M., 2007.

15. TutoBa .M. XuMusi ©1 UCKYyCCTBO: OPraHU3aTOP-MPAKTUKYM JJIsl yUaIlIUXCS
10-11 xmaccoB o0meoOpa3zoBaTebHBIX yupexaeHuu. - M., 2007.

16.Epoxun I0.M., ®posoB B.. COopHuUK 3a1ay U yIpaKHEHUH MO XUMHH (C
JTUJAKTUYECKUM MaTrepuaiom): yueO. mocoOue NIt CTYJIEHTOB CpeaH. mpod.
3aBeneHui. - M., 2009.

17.KypHain. 1 cents6pst Xumusi: IpuiioKeHHue K razere «1 ceHTaOps» yupexieH
MunucTtepcTBOM 00pa3oBaHus U Hayku PD

ok nhe

HNuTepHeT-pecypcenl
Wurepuer-pecypce https://resh.edu.ru/
Hurepuer-pecypc. https://elearning.academia-moscow.ru/

Caiit npenogasarenei xumun http//lidijavk.ucoz.ru/index/0-2

Caiit npenogaBareneii xumuuhttp://ok-marchukowa.narod.ru/index/0-8,
YueOnblii  mopran  xumuku  PYJIH  http://web-local.rudn.ru/web-
local/prep/rj/index.

6. Caiit xumuku Poccuu http://chem-teacher.ru.

DJIEKTP OHHBIN y4e0HO-METOJUYECKUM JKypHal
«Xumus»https://my.1september.ru
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https://elearning.academia-moscow.ru/
http://lidijavk.ucoz.ru/index/0-2
http://ok-marchukowa.narod.ru/index/0-8
http://web-local.rudn.ru/web-local/prep/rj/index.php?id=1906&p=22978
http://web-local.rudn.ru/web-local/prep/rj/index.php?id=1906&p=22978
http://chem-teacher.ru/
https://my.1september.ru/

4. KOHTPOJIb
JUCHUTLIVHBI.

n

OLIEHKA

PE3YJIBTATOB

OCBOEHMUA

KOHTpOJ'IB N OICHKAa PE3yjIbTAaTOB OCBOCHUA AUCIHUIUIMHBI OCYIICCTBIIACTCA

IIpErogaBaTcjicMm

B IIPOLECCE TMPOBEACHUS MPAKTUUECKUX

3aHIATUA

)41

7a00paTOpHBIX PabOT, YCTHOTO M MUCHbMEHHOTO OTIPOCa, KOHTPOJBHBIX PadoT,

TECTUPOBAHMUS,

3aJ]aHul, TPOEKTOB, UCCIICAOBAHUM.

da TaKXKC BbITIOJIHCHUA O6y‘-IaIOH_[I/IMI/IC$1 HHIUBUIYAJIbHBIX

PesyabTaTel 00y4eHust

DopMbI M METOABI

Kpurepun ouenku OLIEHKH
IlepeueHns ymeHmuii, «OTaInYHO» - [Tpumeps! popM u
0CBaMBaEMBbIX B PAMKAX | TEOPETHUECKOE METOJI0B KOHTPOJIA U
AMCHUIIIUHBI COJIepKaHuE Kypca OLICHKHU
3HATBOIIPEEICHUE U OCBOEHO MOJIHOCTHI0, 0e3 | * KoMmbroTepHoe
ONIEPUPOBATH npoOenoB, yMEHUs TECTUPOBAHKE HA 3HAHUE
CJIEIYIOLUMU c(hopMUpoOBaHbI, BCE TEPMHUHOJIOTHH 10 TEME;
XUMUYECKUMU IPEAYCMOTPEHHBIE * TectupoBanue.
MOHSATHUSIMU: BELLIECTBO, IpoTrpaMMoil yueOHbIe » KontponbHas pabora.

XUMHYECKUH FIIEMEHT,
aToM, MOJIEKYJIa,
OTHOCHUTENbHBIE ATOMHAS
Y MOJIEKYJIIPHAS. MACCHI,
WOH, aJUTIOTPOIHS,
U30TOIIbI, XUMUYECKAs
CBSI3b,
ANIEKTPOOTPHULIATENBHOCTD,
BaJIEHTHOCTbh, CTETIEHb
OKHUCJIEHUS, MOJIb,
MOJISIpHAs Macca,
MOJISIPHBINA 00BEM
razo00pa3HbIX BEILIECTB,
BEIIECTBA MOJIEKYJISIPHOTO
Y HEMOJIEKYJIIPHOT O
CTPOEHUS, PACTBOPBHI,
AIIEKTPOJIUT U

HERJIEKTP OJIUT,

AIEKTP OJIUTHYECKAS
JIUCCOLManus,
OKHUCJIUTENb U
BOCCTaHOBUTEIb,
OKHCJICHUE U
BOCCTaHOBJICHUE,
TEIIOBOM 3PPeKT
pEeaKIuu, CKOPOCTh
XUMHUYECKOM PEAKLINH,

3aJIaHUS BHITIOJTHEHBI,
Ka4eCTBO UX BBITIOJTHECHUS
OIICHEHO BBICOKO.
«Xopoo» -
TEOPETHYECKOE
coJeprkaHue Kypca
OCBOEHO IOJIHOCTRIO, O€3
npoOenoB, HEKOTOPbIE
yMeHus ¢(hOPMHUPOBAHBI
HEIOCTaTOYHO, BCE
PEITyCMOTPEHHBIC
IPOTPaMMOM yaeOHbIE
3a/1aHUS BBITIOJTHEHBI,
HEKOTOPBIC BUbI 33/ TaHUN
BBITIOJTHEHBI C OIITUOKAMH.
«Y10OBJICTBOPUTEIHHO -
TEOPETHUYECKOE
coJeprkaHue Kypca
OCBOCHO YaCTHYHO, HO
poOebl HEe HOCSAT
CYIIIECTBEHHOTO XapaKTepa,
HEO0OXOIUMBIC YMCHUS
pabOoThI C OCBOCHHBIM
MaTepHu-aJioM B OCHOBHOM
c(opMHpOBaHBI,
OOJBIIIMHCTBO
IPETYCMOTPEHHBIX

* anura pedepara.
» CeMuHap

* amyra KypcoBoi
paboThI (mpoekTa)

* BeinoJiHeHUE IMPOCKTa,

» HaGronenue 3a
BBITIOJTHEHUEM

IMMPAKTNYICCKOI'O 3aIaHUs.

(1esTehbHOCThIO
CTY/EHTA)

e O1eHKa BBIMOJHEHUS
MPAKTUYECKOTO
3aanus(paboThl)

* [lToaroroBkan
BBICTYIUJICHHE C

JIOKJIaJIOM, COOOIIIEHUEM,

MpEe3EHTaluen
* Pemenue
CUTYAILIMOHHOU
3aga4u
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KaTaJn3, XUMUYECKOE
paBHOBECHE, YTJIEPOHBIN
CKeneT, QyHKITMOHATbHAs
rpymnmna, i3oMepus,
rOMOJIOT S,
popmyaupoBaTh
3aKOHOB COXPAHEHHUS
MaCCBHI BEIIECTB U
MTOCTOSTHCTBA COCTaBa
BEILIECTB;

NMOHMMATH IPUYUHHO-
CIIEICTBEHHOU CBA3U
MEXy COEPKAHUEM
ATUX 3aKOHOB U
HaIlMCaHUEM XUMHUYECKUX
dbopMyI1 U ypaBHEHHUI;
NMOHMMAThH
ABOJIIOIIMOHHON
CYIIHOCTH
MEH/IEJIEEBCKOU 1
COBPEMEHHOM
bopMyIHPOBOK
MEPUOINYECKOTO 3aKOHA
J1. . Menneneena;
3HATh (U3UIECKUI
CMBICJI CHMBOJIUKH
MEePUOIUIECKO M TAOTHUIIBI
XUMUYECKHX DJIEMEHTOB
J. 1. Menneneena;
3HATh 3aBUCUMOCTD
CBOMCTB XUMUYECKHUX
BEILIECTB OT CTPOCHHUS
aTOMOB 00Pa3yIOIIHNX UX
XUMHUYECKHUX IJIEMEHTOB;
YMeETb XapakTepHu30BaTh
BKHEHUIIIE TUIIBI
XUMHYECKUX CBSI3EH,

00 BSICHATH 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX
COCTaBau CTPOEHUS
KPUCTAUTMYECKUX
peerok. PopMynupoBKa
OCHOBHBIX ITOJIOKEHUH
TEOpUH
AIEKTPOJIUTUIECKOMN
JTUCCOIMAIUHU U

porpaMmMoin 00 ydeHust
y4eOHBIX 3aaHui
BBITIOJTHEHO,, HEKOTOPHIE U3
BBITTOJTHCHHBIX 3a]aHUN
COJIepKaT OIIMOKH.
«HeymoB1e TBOPHUTEIHLHOY
- TEOPETUYECKOE
coJep)kKaHre Kypca He
0CBOEHO, HEOOXOIUMBIE
yMEHHUsSHE C(HOPMUPOBAHBI,
BBITIOJTHEHHBIC YICOHBIC
3aJIaHUs COJEPKAT IPyObIe
OIINOKH.
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XapaKTEPUCTHKA B CBETE
ATOU TEOPHUHU CBOMCTB
OCHOBHBIX KJIaCCOB
HEOPraHU4EeCKUX
COCIUHCHUIA;
yMeTb XapakTepru30BaTh
COCTaB, CTPOEHUS,
CBOMCTBA, ITOJy4YCHUE U
MIPUMEHEHUE BaKHEHUIIINX;
- YMeThb
XapaKTEpPU30BaTh
COCTaB, CTPOCHUE,
CBOMCTBA, [TOJy4CHUE
Y IPUMEHEHUS
BOXHEHIIIMX KJIACCOB
YTJIEBOJOPO/IOB;
HCI0JIb30BATh B y4ueOHO M
U ipodecCUoHATbHOMN
NEeATEIbHOCTH
XUMUYECKUE TEPMUHBI U
CHMBOJIBI;
00BSICHATH CYIIIHOCTH
XUMHYECKHUX MPOIIECCOB;
KJIacCU(PUIMPOBATH
BEILECTBA U MPOLIECCHI C
TOYKH 3PECHUS OKUCJICHUS -
BOCCTAHOBJICHUS,
COCTABJIATH YPAaBHECHUI
pEaKMi C MOMOIIBIO
METO/1a JJIEKTPOHHOTO
OajaHca;
00bACHATH 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOU
PEAKIIMU U TTOJIOKEHUS
XUMHUYECKOTO PaBHOBECHS
OT pa3JNYHbIX PAKTOPOB;
BBINOJIHATH XUMHAYECKUI
AKCIIEPUMEHT B MTOJHOM
COOTBETCTBUU C
paBUiiaMu
0€30MIacCHOCTH;
HA0JII01aTh,
(buKcHpoBaTh U
OIIMCHIBATH PE3YIIbTAThI
MIPOBEAECHHOTO
AKCIIEPUMEHTA,
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yMeTb CaMOCTOSITEIbHO
UCKaTh XUMUYECKYIO
uH(GOPMAIHIO C
UCII0JIb30BaHUEM
Pa3JIMYHBIX ICTOYHUKOB
(HayIHO-TIOTYJISIPHBIX
W3 aHNAN, KOMITbIOTEPHBIX
0a3 JaHHBIX, PECYPCOB
HutepHera);
HCIO0J1b30BaTh
KOMIIBIOTEPHBIX
TEXHOJIOTUHU IS
00paboTKH U Iepeaaun
XUMHUYECKOU
uHbOpMaIIIH U e
MpeACTaBIICHUS B
pa3IMIHBIX hopMax;
YCTAHABJIUBATH
3aBUCHUMOCTD MEXTY
Kau4E€CTBEHHOU U
KOJINYECTBEHHOMN
CTOPOHAMHU XUMUYIECKHUX
00BEKTOB U MPOIIECCOB;
pelIaTbpacueTHbIC
3a/1a4M 10 XUMHYECKUM

dbopMyaM 1 ypaBHCHHSIM.
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PEIIEH3 U
Ha pabovyro mporpamMmy yaeOHOM TUCTTATIITNHBI
V]I 12 Hayuynas kapTuHa Mupa ( B TOM YUCIIE XUMHUS)

PaGouas mporpamMma JUCHUIUIMHBI SBJSETCS YacThlO IPOTPaMMBbI
MOATOTOBKH crenuaaiucToB 1o crnemuanbHocTH: 09.02.07 MudopmanmonHbie
CUCTEMbI U MPOTpaMMHUpOBaHue (KBaM(pUKaAILUs — IPOTPAMMHUCT) COCTaBJIEHA Ha
OCHOBE MPUMEPHOI MpOTpaMMBbI 0011100 PA30BATENHLHO I JUCIIUIUIMHBI XUMUS 115
npodeCCHOHANBHBIX ~ 00pa30BaTENbHBIX  OpraHU3alliid, PEKOMEHIO0BaHHOM
@enepabHBIM TOCYAAPCTBEHHBIM aBTOHOMHBIM YUYpeEKIeHUEM «DenepabHbII
UHCTUTYT Pa3BUTHUS 00Pa30BaAHUY.

Pabouast nporpamMma TaHHOM TUCIUTIIMHBI COIEPIKUT MACTIOPT, CTPYKTYPY
U CcOoJEp>KaHHWe, YCJIOBUS peau3allii, KOHTPOJIb U OLEHKY KauecTBa OCBOECHHUSA
JTUCTTUTUTAHEI .

B macnopre paboueil mnporpammbl Jaércsi 00JaCTh  MPUMEHEHHS
IpOTPaMMbl, MECTO IJUCLHUIUIMHBI B CTPYKTYpE€ OCHOBHOW MpO(EeCCUOHATBHON
0o0pa3oBaTeNbHONW MPOTpPaMMBbl, IIETM W 3aa4d JUCIMIUIMHBI, TPEeOOBaHUS K
MOJATOTOBKE, KOTOPBIMU JIOJDKEH OBJIJETh CTYJEHT B pe3yJIbTaTe U3yUEHHUs Kypca
«Hayunast kapTrHa Mupa (B TOM YHCJIE XUMHS )», YTO TTO3BOJUT UM HUCTIOJIb30BaTh
MOJTyYEHHBIE 3HAHUA U1 PEUICHMs] NMPAKTUYECKUX 3a/a4 MOBCEIHEBHOM KU3HH,
oOecrieueHus 0€30MacHOCTH coOCTBEHHOM JKU3HH, PalMOHATIHLHOTO
IPUPOIOTIOIB30BAHUS U OXPaHbl OKPY’KAIOILEH CpeJibl.

[Iporpamma npenycMarpuBaer 78 yac MakKCUMaJIbHOM HArpy3KH CTy€HTa,
B TOM YHCJIE: 00sI3aTeIbHON ayIUTOPHON yueOHOW Harpy3ku oOydaromierocs 78
yac, B TOM unciie 14 gacoB maboparopHbIX padoT; 16 mpakTudeckux pador.

B cTpykTrype u coaepkaHuum mporpamMMmbl YETKO ONPEIAEIICHbI pa3/eibl,
TEMbl U COJIEpXaHHE Y4eOHOro marepuayia, OTpaXeHa OpTaHU3allsl UTOTOBOTO
KOHTpPOJI, TMOKAa3aHO pacIlpeAesieHue y4yeOHBIX 4YacOB IO pa3jenaM U TeMam
JTUACIUIUIAHBI.

[lepBoiit pazgen «OOIm@As U HeoOpraHUYecKas XUMUsS» MPEayCMaTPHUBAET
NOBTOPEHUE U YIiIyOJIEHUE 3HAHU, TIOJTy4YE€HHBIX CTYAEHTaMHU B IIKOJIE (OCHOBHBIE
MOHATUS M 3aKOHBI XUMHH, IEPUOJUYECKUI 3aKOH U MEPUOJAUYECKAs CHCTEMA
JI., MenneneeBa, TUMBI XUMHUYECKOW CBs3W). B cremyrommx pasmenax
paccMaTpUBarOTCs 3aKOHOMEPHOCTH MTPOTEKAHMSI XUMHUECKUX PEaKIIU, paCTBOPHI,
OKUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMM, METAUIbI, HEeMeTaUibl. Bropoit
paszzien mpenycMaTpUBacT M3YYEHHE CTPOEHUS M CBOMCTB OCHOBHBIX KJIacCOB
OPraHNU4ECKOU XUMUHU. .

B mporpamme 3a5ioxenbl TpeOoBaHUs K 0a30BOMY YPOBHIO PAKTUYECKOT O
OBJIQJICHUS] HaBbIKAMM 10 JaHHOMY mpeamery. [Iporpamma 3amaér TOT ypOBEHb
OOYy4eHHOCTH, KOTOPBIM JOJDKEH OBITh JOCTUTHYT KaXKIBIM CTYACHTOM K
OKOHYaHHUIO Y4€OHOTO 3aBE/ICHHS.

[lpennaraemas mporpaMMa BKJIIOYAE€T OCHOBHBIE CBEJIEHUS M3 BCEX
pa3/ieioB XUMHUHM, KOTOpBIE pacIIUpsOT, YMIyONsoT u 000OWaloT paHee
MOJyYEHHBIE 3HaHUS U3 Kypca XUMHHM OCHOBHOM MIKOJIbI. Kpome 3toro, maHHas
nporpaMMa MO3BOJISIET MO3HAKOMUTH CTYACHTOB C BAKHEHIIMMU XUMHYECKUMU
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TCOPHUSIMU W 3aKOHAMH, HWACSIMH HAy4YHOW KapTUHBI MHpa M TOJBECTH HX K
BXHEHIIIMM METOI0JIOTHYECKHM U MUPOBO33PEHYECKIM BBIBOIAM.

PaGouas nporpamma KOHKPETHU3UPYET COOTBETCTBYFOIINN
oOpa3oBaTeNbHBI CTAaHAAPT C YYETOM HEOOXOAUMBIX TpeboBaHWH K €
MOCTPOCHUIO, YYHMTHIBACT BO3MOXKHOCTH METOJIUYECKOTO, HH(OPMAIIMOHHOTO,
TEXHHYECKOTO 00ecIeueHrst yaeOHOT0 MPOoIecca, ypOBEeHb OAT OTOBKH CTYICHTOB,
oTpaxkaeT crnenuduky oOydeHHs B JIaHHOW OOpa3oBaTeNbHON OpPTaHU3aAlUU U
PEKOMEHyeTCs MPU U3YICHUN XUMUH.

Peuensenr: IIPEI1I01aBaTelb BBICILIEN KaTeropuu OT'AIIOY
«benropoackuii uHAYCTpUAIBHBIN KOJUIex» 1 'opioBa E.B.
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