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1. IACIIOPT PABOYEW IIPOI'PAMMBbI YUEBHOU JIUCIUILTAHBI

Y. 12 Hayynast kaptuHa mupa ( B TOM YHCJIe XUMMSHA)

1.1. O6aacTh npuMeHeHusi padoveil IPOrpaMMbl

Pabouas mnporpamma ydyeOHOM JUCLMIUIMHBI SIBISIETCS YAaCThIO IMPOrPaMMBI
o AroToBKHM crienuanuctoB cpeanero 3eeHa (IINICC3) B cootBercTBUM ¢ DI'OC 1o
CIeIMaIbHOCTH  cpeaHero  mpodeccuoHanpbHoro  obOpazoBanus  10.02.04
«Obecrnieuenre MH(POPMALMOHHON  OE30MACHOCTH  TEIEKOMMYHUKAIIMOHHBIX
cuctem». Paboyas nporpamma ydeOHON JUCLUUIIIMHBI MOXKET ObITh UCIIOJIb30BAHA
0 MporpaMMaM KypCOBOHl MOJATOTOBKHM, NEPENOJATOTOBKA U TMOBBILICHUS
kBamukanuu 1o HanpasieHuto 10.02.04 «Obecneuenne MHPOPMAIMOHHON
0€30IaCHOCTHU TEIEKOMMYHHUKAIIMOHHBIX CHCTEM).

1.2. MecTO AMCUMILIMHBI B CTPYKTYPe MPOrpaMMbI IOJATO0TOBKHU CIIEUAJIUCTOB
cpeaHero 3BeHa.  yueOHas  JMCHMIUIMHA  XUMUS OTHOCUTCS K
00111e00pa3oBaTeIbHOMY MKy OCHOBHOM IpodeccuoHanbHON 00pa3oBaTeIbHOM
IPOTPaMMBbI

1.3. Heau u 3axa4yu y4eOHOW JUCHUILUIMHBI— TPeOOBaHUS K pe3yJbTaTam
O0CBOEHMSI y4eOHOI JUCIUILTHHBI
B pesynbrare nuzyuenus yueOHOM TUCIUTUIMHBL 00YYarOIIUNCS JOJDKEH:

3HATH/IOHMMATh/yMeTh

- 3HATBONPEICICHUE U ONIEPUPOBATH CJICTYIOMUMU XUMUYECKUMHU MTOHSITUAMU:
BEILIECTBO, XUMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCHUTEIbHbIE aTOMHAs
U MOJIEKYJIApHAsi MAacChl, UOH, aJUIOTPOIHS, U30TOIbI, XUMHUYECKas CBS3b,
AJIEKTPOOTPULIATENBHOCTD, BAJIEHTHOCTb, CTENEHb OKHUCIIEHUS, MOJIb,
MOJISIpHasE Macca, MOJISIpHbIM 00bEeM Ta3000pa3HbIX BEILIECTB, BELIECTBA
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS, PACTBOPHI, AJIEKTPOJUT U
HEIEK TPOJMUT, DJIIEKTPOJUTHYECKAS JUCCOLMALMSA, OKUCIUTENb U
BOCCTaHOBUTENb, OKUCJICHUE U BOCCTAHOBIICHHE, TETNIOBOM 3PPEKT peaKkLnu,
CKOPOCTh XMMHMYECKOM PEaKIMU, Karallu3, XUMHUYECKOE PaBHOBECHE,
YIAEPOIHBIN CKeNeT, (YHKIIMOHATIbHAS TPYIINa, ©30MEPUs, TOMOJIOTHS;

- (opmyaupoBaTth 3aKOHOB COXPAaHEHHsS] MacChl BEIIECTB M IOCTOSIHCTBA
COCTaBa BEILIECTB;

- NOHUMATbh MPUYMHHO-CJICJICTBEHHON CBSI3M MEXAY COJEPKAHUEM HTHUX
3aKOHOB ¥ HaMCaHUEM XUMHYECKUX POPMYI U ypaBHEHHIA,

- NOHUMATBL DJBOJIOLUMOHHOM CYIIHOCTA MEHJEIEEBCKOM M COBPEMEHHOU
dbopMyupoBOK nepuoauueckoro 3akoHa J[. I. Menneneena;

- 3HaThb (UBUYECKUNA CMBICT CHUMBOJMKH TIEPUOJUYECKON  TaOIHUIIBI
xuMu4decKux aeMeHToB [l. 1. Menneneena;

- 3HATh 3aBUCHUMOCTh CBOWMCTB XMMHYECKHX BEIIECTB OT CTPOCHHUS aTOMOB
00pa3yroMX UX XUMHUYECKUX 3JIEMEHTOB;

- YMeTb XapakTepHU30BaTh BAKHEUIIINE TUIIbI XUMHUYECKUX CBSI3EH;



00BSICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOECHUS

KPUCTAUIMYECKUX peleToK. PopMyIMpoOBKa OCHOBHBIX ITOJIOKEHUM TEOPUHU

ANEKTPOJIUTUYECKON TUCCOLMALNA U XapaKTEPUCTUKA B CBETE 3TOU TEOPUU

CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHNYECKUX COCTMHEHMN;

yMeTb XapaKTepHU30BaTb COCTAB, CTPOCHMUS, CBOMCTBA, IIOJNYYECHHE U

IIPUMEHEHNE BAXKHENIINX;

- yMeThb XapakTepu3oBarb COCTAB, CTPOEHUE, CBOWCTBA, IIOJNy4YEHUE W
IIPUMEHEHNSI BAXKHEMIIMX KJIACCOB YIJIEBOIOPO/IOB;

HCIO0Jb30BaTh B y4eOHOHU U PO (ecCHOHATbHOM e TETbHOCTH XUMUYEC KU €

TEPMUHBI U CUMBOJIBI;

00BSICHATH CYIIITHOCTH XUMHUYECKHUX MTPOLIECCOB;

KJIACCH(PUUUPOBATH BEUIECTBA U NPOLECCHI C TOUYKU 3PEHUS OKHCIICHHUS -

BOCCTaHOBJICHUS;

COCTABJATL YPABHEHUU pEAKUMKA C TMOMOIIBK METOAA DJIEKTPOHHOTO

OajaHca;

O00BSICHATH 3aBHCUMOCTh CKOPOCTH XMMHUYECKOW PEAKUHUHU U IIOJIOKECHUS

XUMHUYECKOTO PaBHOBECHS OT PAa3JIMUHBIX (DAKTOPOB;

BBINOJIHATL XUMUYECKUH SKCIIEPUMEHT B IIOJHOM COOTBETCTBHM C

npaBuJiaMy 0€30MaCHOCTH;

Ha0/1101aTh, (UKCUPOBATH U OMNUCHIBATh PE3YJbTAThl MPOBEACHHOTO

DKCIIEPUMEHTA;

yMeTb  CaMOCTOSITEIbHO  HCKaTb  XUMHUYECKYyl0  MHpOpMAIHIO €

UCIIOJIb30BAaHUEM PAa3JMYHbIX UCTOYHUKOB (HAYYHO-TIOMYJSPHBIX W3/1aHUH,

KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTa);

HCMO0Jb30BATh KOMIBIOTEPHBIX TEXHOJIOTHM Ayt 00paboTKu U mepenayu

XUMHUYECKON HHPOpMAIIUU U €€ TIPEICTABJICHUS B Pa3IMYHBIX hopMax;

YCTAHABJIUBATb 3aBUCHMOCTb MEXKJYy KAau€CTBEHHOW M KOJMYECTBEHHOU

CTOPOHAMH XUMHUYECKHX O0OBEKTOB U MPOIIECCOB;

pelaTbpacyeTHbIC 33]Ja4H IO XUMUYECKUM (GOpMYJIaM U YPaBHEHUSIM .,

Hcnoab3oBaTth nmpuoOpeTeHHbIE 3HAHUA M YMEHHUS B NPAKTHYECKO

JeSITeJIbHOCTH U IIOBCETHEBHO M ;KU3HMU .

00BSICHATH XUMHUYECKUX SIBIICHUM, MPOUCXOSAIIMX B NMPHUPOJE, OBITY U Ha
MIPOU3BOJICTBE;

onpeaeJsiTb BO3MOXHOCTEW NPOTEKAHUS XUMHYECKHUX MPEBPAIICHUN B
Pa3JIMYHBIX YCJIOBUAX;

c00JII0aTh [TPABUJIA 3KOJIOTUYECKU TPAMOTHOTO TOBEJAEHUS B OKP y KA IIEH
cpene;

OLIEHNBATH BIIMSIHUE XUMHUYECKOTO 3arpsi3HEHUS OKPYKarolel Cpeabl Ha
OPraHu3M YeJIOBEKa U JPYTHUE KUBbIE OPTraHU3MbI;

€00J1101aTh NpaBuiia 6€30MacHOT0 0O paIIeHHs C TOPIOYUMHU U TOKCUIHBIMHU
BEIIIECTBAMH, JTA0OPATOPHBIM 000PYI0BAHHUEM;



e KpUTHYECKAsi OLEHKAa JOCTOBEPHOCTH XHMHUYECKOW wuH(popManuu,
MOCTYTAIOMICH M3 Pa3HBIX ICTOYHHUKOB.
OcBoenune coaepkanus y4eOHOW TUCIMIUIMHBI 00eCTIeYnBaeT JOCTIKEHUE
CTYJICHTaMHU CJICYIONINX Pe3yJabTATOB:

Ne

w/n Kon PesyabTaThl

JINYHOCTHBIE

UyBCTBO TOpJOCTH U  yBWOKEHUS K HCTOPUU U
JIOCTUKEHUAMOTEYECTBEHHOM XUMHAYECKOUN HAYKU;
1 J1 XUMHUYECKH TPAMOTHOCTOBEACHHUE B TPO(eCcCUOHATBHOM
NESATeILHOCT UM B OBITY NMPUOOPAIICHUN ¢ XUMHYECKUMH
BEIIIECTBAMHU, MaTepHaJiaMy UIIPOIIECCaMU

['oToBHOCTE K  MPOJOJDKEHHI0O  O0pa3oBaHUS |
MOBBIICHUAKBATH(PUKAITAN B n30paHHOM
poheCCHOHATBHONIEITEIbHOCTH 5 00BEKTUBHOE
OCO3HAHHE POJIM XUMHUYIECKUX KOMIICTCHITUI B ATOM

VYMmeHue HCIOJIb30BaTh JOCTHKECHUSA
COBPEMEHHOMXUMHUYECKOU HAayKU u XUMHYECKUX
3 JI3 TEXHOJIOTHHA JUTSATIO BBILIIEHUS cOOCTBEHHOTO
HMHTEJUICKTYaIbHOTO Pa3BUTHUAB BBIOpaHHOU
npodeccuoHaIbHOU NeATeTbHOCTH

MeTaHpeIlMETHI)Ie

Hcnionp3oBaHue Pa3IMIHBIX BUIIOB
MO3HAaBaTEIbHONICITEIbHOCTH u
OCHOBHBIXUHTEIICKTYaJTbHBIX onepanuii(moCTaHOBKU
3amaud, (QOopMynTMpOBaHWS THIIOTE3, aHATM3a HWCHUHTE3A,
CpaBHCHHS, 000011IeHN, CUCTEMATU3 AL,
BBISBIICHUSATIPUIMHHO-CJICACTBEHHBIX CBSA3EN,
MOWCKAAHAIOTOB,  (POPMYJIMPOBAHUS  BBIBOJOB)  JUIA
PEIICHUSATIOCTABJICHHON 3a7a4¥, TPUMEHEHHE OCHOBHBIX
METO0BIO3HAHUS(HAOIOICHNS, HAYYHOTO SKCIIEPUMEHTA)
JUISTU3YYCHHSI Pa3JMYHBIX CTOPOH XHUMHYECKUX OOBEKTOB
UTIPOIIECCOB, C KOTOPBHIMH BO3HHUKAET HEOOXOIMMOCTH
CTaJIKUBaTLCS B MpohecCuoHAIbHOU cepe

Hcnonp3oBanne Pa3IMIHBIX VUCTOYHHUKOB LTS
MOJIyYCHUSAXUMUYECKOH HWH(GOpPMAIUK, YMEHHUE OIICHUTh
€eI0CTOBEPHOCTD IS OCTHKCHUS XOPOIIHUX PE3yIbTaTOBB
npodeccruoHanbHOM cepe

IIpeameTHBIE

CdopMUpOBaHHOCTh NPEACTABICHU O MeCcTe XHUMUU
BCOBPEMEHHOW  HAyYHOMKAPTHUHE MHUpPaA; IIOHUMAaHUE
POJIMXUMHUHA B (dbopmMupoBaHUU Kpyrosopa u
(GYHKIMOHATLbHOMTPAMOTHOCTH  4Y€JIOBEKAa JJISl  PEelICHUS

6




IMPAKTNICCKHUX 3aJa4d

Brnanenue OCHOBOIIOJIAr Al0IIMMH XUMUYECKUMU
MOHATUSAMH, TEOPHUSIMH, 3AKOHAMHHM 3aKOHOMEPHOCTSAMU;
YBEPEHHOECMOJb30BAHUE  XUMHUUYECKOM  TEPMHUHOJIOTUEU
VCHMBOJIMKOU

I13

BrnageHnve OCHOBHBIMH METOJAaMHM HAayYHOTO MO3HaHUS,
UCIIOJIb3YEMBIMU B XHMUHU:HAOIIOJCHUEM, OIHMCAHHUEM,
U3MEpPEHUEM, DSKCIIEPUMEHTOM; yMeHHe 00pabarbiBath,
OOBSICHATh  pE3yJIbTaTbl NPOBEACHHBIX  OIBITOB U
JIeNaTbBBIBOJIBI; TOTOBHOCTh HCIOCOOHOCTh MPHUMEHSIThH
METOIBITIO3HAHMSI IPU PEIICHUHU IPAKTUUYECKUX 3a1a4

14

CpopMHUpOBaHHOCTH yYMEHMSI J1aBaTh KOJUYECTBEHHbIE
OLICHKMH ITPOU3BOAUTHPACUYETHI 10 XUMUUECKUM (hOpMysiaM
Y YPABHEHUSAM

10

I15

BJIaI[ CHUC IIpaBHUJIaMH TCXHHUKN 0e30MacHOCTH
IMPUHUCIIOJIb3OBAHNH XUMHUYCCKUXBCIICCTB

11

I16

CdopmupoBaHHOCTh COOCTBEHHOM O3UIIMU IO OTHOILLIEHU O
KXUMUYECKOM MH(POpMALMK, MOJIy4aeéMOW U3 pa3HbIX
VMCTOYHUKOB

1.4. PexoMeHayeMoOe KOJNYECTBO YaCOB HA 0CBOEHHUE NMPOrPaMMbl y4eOHOI

AUCIHUIIJINHBI:

MaKCUMAJILHOW Yy4eOHOW Harpy3ku oOyuaromerocsi - 78 4dacoB, o0s3aTeNnbHOM
ayAUTOPHOU yueOHOM Harpy3ku oOyvaronierocs - 78 yacoB; u3 kKoTopsix 30 yacos
OTBOJIUTCS HA PAKTUYECKUE U Ta0OPATOPHBIE 3aHATHUS .




2. CTPYKTYPA U COAEPKAHUE YUYEBHOU JUCIUILIMHBI

2.1. O0beM y4eOHO ¥ TUCUUIIIMHBI M BUABI Y4€0OHO pad0ThI

Buja yyeOHo# padoThI Oovem uacos
MakcumasbHas yueOHasi HArpy3Ka (Bcero) 78
O0s3aTe1bHASI AYAUTOPHASA y4eOHasi HArpy3Ka (Bcero) 78
B TOM YHUCJIE:
nabopaTtopHbIe pabOTHI 14
MIPAKTUY €CKUE 3aHATUS 16
KypcoBas paboTa (IpoeKT) (ecm mpeaycMOTPEHO) -
CamocTosiTesibHas padoTa 00yuarmerocsi (Bcero) 0
B TOM 4YHCJe:
BHEAyIUTOPHAs CaMOCTOsITeIbHAas paboTa 0
KOHCYJIbTalluU 0

IIpomesicymounas ammecmayus 6 hopme ouggep enyup 08anHo2o 3avema




2.2. TemMaTH4YeCKHUil JIAH U colepPKaHMe YUeOHOM T CIMILIMHbI

HaunmeHoBaHue Conepxanue yueOHOro MaTepuaJia, O0bem yacoB | YpoBeHb
pa3aeJioB U TeM JladopaTopHble M NPAKTHYECKHe padoThl, CAMOCTOSATeJIbHAS padoTa 00y4yaronmxcs, OCBOCHHSA
KypcoBasi pabora (mpoeKT) (ecJiM npeycMOTpPeHbI)
1 2 3 4
Paznen 1.00mas m1 HeopraHu4veckasi XuMms 36
Beeaenue Cojep:xanue yye 6HOro MaTepuaia 2
1| [penmer, uenu u 3amauv y4eOHOM AUCHUIIIMHBL. TexHuka O€30MaCHOCTH B XMMHUYECKOM
naboparopuu; mpaBuia  pabOTBl € TOCYIOM,  3JEKTPUYECKUM  OOOpYIOBaHHEM, 3
HarpeBaTelbHBIME TTpUOOpaMH, XUMUYECKUMHU peakTiBaMu. Oka3aHue MepBOil MEIUIIMHCKOM 2
NOMOIIM TNpU OKorax M orpasiieHusx. HeWtpanusyronme pactBopbl. KOHTposb HCXOIHOTO
YPOBHSI 3HAHUU.
T Conepxxanue y4eOHOIo MmaTepuaJia 2
1_1.0311\;2“1)“3 1 | IlpencraBnenus o cCTpoeHUMH BemecTBa. BaneHTHOoCcTh. Xumudeckue Qopmynbl. 3akoH
XHUMHYeCcKHe nocTostHCTBAa coctaBa. OTHOCHTENbHAs aTOMHAash W MOJIEKYIsipHas Macchl. KonmdecTBo
3alrc[(())1]1{:1T)I::MILn. BeuiecTBa. Mouib. MosnsipHast Macca. PacueTsl 1o XxumuueckuM QgopmysiaM. 3aKOH COXpaHEHUs 5
Macchl BEIIECTBA MPH XMMHUYECKUX peaknusax. PacyeTsl mo xumuueckuM ypaBHeHHs M. CocTas,
Ha3BaHUS U XapaKT€PHbIE CBOMCTBA OKCHUJIOB, OCHOBAHUI, KHCIIOT, COJICH .
IIpakTHyeckas padboraNel 5
1 |PacueTs mo xumudeckuM GOpPMyYIaM U YpaBHEHHSM.
T 1.2 Copep:xkanue y4eOHOro Mmatepuajia 1
Hepn%ﬁ;lméc.lmﬁ 1| Ctpoenue atoma. 3apsa sapa, HOPSAIKOBBIM HOMEp W 3apsa atoma. M3oTomsl
3aKOH 1 CTaOMJIbHBIE U paJUOAKTUBHBIE. Pacmosio’keHue 3JEKTPOHOB aTOMOB I10 IHEPreTHYECKHUM
“gggfg;:ic'ﬁ” ypoBHsM. [aBHOE KBaHTOBOE unclo. IloHsATHE O S-; p-; d-; - HIeKTpOHHBIX 061aKaX.
MengeaeeBa u CoBpemenHast GOpMyIHPOBKA MEPHOINYECKOTO 3aKkoHA. [lepromuueckas cucteMa XUMHYECKIX 2
C¢TpoeHue aToma. JJIEMEHTOB B CBETE€ TEOPUHU CTPOCHMS aToMa. PacmpeneneHue 3JIEKTPOHOB B aTOMax IEPBBIX
YeThIpeX TMEepuoaoB. BaneHTHble anekTponbl. [IpencraBmenwe o S-; p-; d-; F
9JIEMEHTAX.3aKOHOMEPHOCTH H3MEHEHUs CBOICTB JIEMEHTOB M HMX COEAMHEHHUH (OKCHJIOB,
TUJIPOKCUJIOB) B Mpenenax MIABHBIX NOArpymi. BaneHTHble BO3MOXXHOCTH aTOMOB pPa3HBIX
AIIEMEHTOB. 3HaUCHHUE IEPUOANYESCKOTO 3aKOHA ISl TOHUMaHUs HAy9HOW KapTUHBI MUPA.
IIpakTnyeckas paboraNe2 1 3




1| XapakreprcTHKa JIEMEHTOB 110 [OJI0XKCHHUIO BIIEPHO IHIECKOIl CHCTEME.

Conepxanue yueOHOro MaTe puaJia

Xgﬁxgelcﬁég 1| Cmocob6HOCTh aTOMOB 00pa3oBBIBAaTH MOJIEKYJbl. KoBajeHTHas CBs3b. XapaKTepUCTHUKA
cBsi3b. CTpoenue KOBAJICHTHOM CBSI3M MO cIoco0y ee 00pa3oBaHUsA. DJIEKTPOOTPULIATENbHOCTh PA3IMYHBIX
petecrsa. anemMeHTOB. [lossipHas ¥ HenossipHas KOBAJIEHTHAs CBsI3b. BogopoaHas cBs3b.
Honnast cBsa3p. CTeneHb OKMCIEHHs DJIEMEHTOB B CJIOXKHBIX BELIECTBAX, IPaBUIA €€
HaXOKJCHUS.
BemectBa MONIEKYNIApHOTO M HEMOJIEKYISIPHOTO  (KPUCTAITIMYECKOTO) CTpOeHHUs.. Tumbl
KPUCTAJUIMYECKUX PEIIETOK. JIOHOpHO-aKIenTopHas CBs3b. Metayumueckasi CBsI3b.
Copep:xkanue y4eOHOro Mmatepuajia
Xgnﬁxgei.lgﬁe 1| CkopocTh XUMHUUYECKUX peakiuii. DakTopbl, BIMSAIONME HA CKOPOCTh PEAKIUH: MPpUpOaa
Pe€aKIMn. pearnpyronyx BEIIECTB, MOBEPXHOCTh COIIPUKOCHOBEHMS PEarcHTOB, KOHIICHTPAllMU BECIICCTB,
33';%323‘;;’:3?“ TeMIlEpaTypa, KaTanu3arop. XUMH4Yeckoe paBHoBecre. CIBUT paBHOBECUS: BIIHMAHHUE
XUMHUY e CKHX TeMIIepaTyphl, AaBJIEHUs, KOHLIEHTPAaUUU. YaaneHue npojaykra u3 chepsl peakiuu. [IpuHuun
peaKuui. Jle-larenbe.
Kaacen nkauus IpakTuyeckasapadoraNe3
HeOpraHnvecKux -
coe/IUHEe HUH. 1 | Pacuer ckopocTel XMMUYECKUX PEaKLUi .
Tema 1.5. Conep:xkanue yueOHOro MaTepuasia
Bopa. PactBopsbl. | 1 | lucniepcable cucteMbl. PacTBopbsl Kak (U3MKO-XMMUYECKME CHUCTeMbl. HachlleHHBIE U
DJIEKTPOJINTHYEC HEHACBIIICHHBIC pacTBOpbl. KOHIIEHTpalus BeliecTBa B pacTBOpe Mo MaccoBoi jgoinie (B %).
Kas Juccounanus KUCIOT, OCHOBAaHMM M COJIed B BOJHBIX pacTBopax. Boma kak mnoJisspHBIN
AUCCOIHALIUSA. pactBopuTens. Poyib BOIBI B DJIEKTPOJMTHYECKOM JuccOLMalMU. l'uaparanus HOHOB.

Kpucramioruaparsl. CTyneHuaToCTh IpoLecca AUCCOLMALMH COJIe MHOTOOCHOBHBIX KUCIIOT U
OCHOBaHUI MHOTOBAJIEHTHBIX METAJUIOB. OnpeiesieHne KUCI0ThI, COJIM U OCHOBAHMS C IO3UIIUN
TEOPHH DJIEKTPOJIUTHYECKON Aucconuanuu. MonHusle peakuun. XuMHYECKHE CBOMCTBA KUCIIOT,
OCHOBAaHUH M COJIEH B CBE€TE€ TEOPUHM HIJIEKTPOJIMTHUYECKOM IHUCCOLMALUM. YCIOBHS
HEOOpaTUMOCTH PEAKINil B pacTBOpax.

Kucnornocts pactBopoB. Ilonstue o pH pacrBopax. Illkana pH. Mcnons3oBanue KucioTHO-
OCHOBHBIX HH/IUKATOPOB.

I'mpponus conell. 3HaueHHWE THUAPOIM3a B XHMHUUECKMX IIPOLECCaX, €ro IPaKTHUYECKOe
UCII0JIb30BAHMUE.

[IpencraBnenue o COBpeMEHHOU (IPOTEOIUTUYECKOM ) TEOPUU KUCIOT U OCHOBAHUH.
Onekrposn3. Psin craHmapTHBIX SJEKTPOAHBIX TMOTeHIuanoB. [Ipoiecchl, MpoTekaronme Ha
KaTo/Ie U aHOJIE.

10



IIpakTnyeckasapadoraNed

1

| Peakiyuu HOHHOTO 0OMeHa

JlabopaTopHbie padoThI

1| Peakuuu noHHOrO 0OMeHa.
2 | UcnipiTanue pacTBOPOB coJieii MHAMKaTOpamMu. [ Uaposiu3 coJiei.
Tewma 1.6 Conep:kanue y4eOHOro MaTepuajia
ma 1.6. v
Oxucimresingo- | 1| BHABL  OKMCIMTENbHO-BOCCTAHOBUTEIBHBIX peakiuil. 3aKOHOMEPHOCTH MX IHPOTEKaHUS.
BOCCTAHOBHUTEJLH PaccranoBka KO3(UIIMEHTOB B CXeMaX OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKITUH METOIOM

ble peaKIuu.

9JIEKTPOHHOTO  OajlaHca TMpH  COCTaBJICHUU  ypaBHEHHMU. 3HAue€HUE OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN U IPUPOJIE U TEXHUKE.

IlpakTnyeckas paboraNe5

1| CocraBnenne ypaBHeHUi OKICIHTENBHO- BOCCTAHOBUTENBHBIXPEAKIIHIA.
Tema 1.7 Copep:kanue y4eOHOro MaTepuajia
ma 1.7. =
MeTalib 1| OOume cBenenus o Metaiax. [lonoxeHnne MeTaioB B MEPUOANIECKON CHCTEME XUMUUYECKIX

DJIEMEHTOB M OCOOCHHOCTH JJIEKTPOHHOTO CTPOSHHS WX aToMoOB. MeTrammndeckas CBS3b.
Kpucramumueckoe crpoeHne MetauioB. CpaBHMUTENbHAS XapakKTepUCTHKA (PU3MYECKUX MU
XUMHYECKUX CBOMCTB METAIOB, OKCHJBI U T'MIPOKCUBI METAJUIOB. MeTaibl B COBPEMEHHOU
TexHuke. CriaBbl.

B03MOXXHOCTb TMOJIydEHHsI PpaA3NIUYHBIX KOMIIO3MLIMOHHBIX MaTepHaloB. XUMHUYECKas U
AJIEKTPOXMMHUYECKAs KOPPO3Usl METaUIOB. 3ammTa OT Koppo3uu. HWHruburopsl. O0630p
METAJIOB I10 IPYIIaM NEPUOJAUYECKON CHCTEMBI XUMHYECKHX A1eMeHToB [[.M1. Menneneesa.
CpaBHUTENBHA XapaKTEPUCTUKA IOATPYIIl HICJIOYHBIX M ILIEJIOYHO3EMEJIbHBIX METAJIJIOB.
XapakreprucTrUKa allFOMUHUS, €r0 OKCHAA U TUApokcuaa. AmoMuHoTepmus. CrijaBbl Ha OCHOBE
IIOMUHUSL, UX IPUMEHEHHE.

Mertannel 1mOOOYHBIX MOATPYNN (XpoM, Meap, kene3o). Crtpoenue aromoB. CBolicTBa
XUMUYECKUX 3JeMeHTOB. KpaTkue cBeaeHHMS O BaKHEMIIMX COEIMHEHMSX XpOMa, ME.H,
XKeJe3a; OKCUIbl U THAPOKCUAbI. VX ydacTHe B OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUSX.
CocrtaB, 0COOEHHOCTH CBOWCTB U MPUMEHEHHUE YyryHa U CTalli, BXKHEHIIMX CIJIaBOB JKeJe3a.

JlabopaTopHbie padoThI

1| Xumuueckue CBOMCTBA METaUIOB, OKCHUJIOB U TUAPOKCUJOB. CBOICTBAa XpoMaTroB U
IuxpoMatoB. KauecTBEeHHBIE peaKIMy Ha KATHOHBI JKeJe3a.
2 | OxucnuTenbHbBIE CBONCTBA XPOMATOB M KAYECTBEHHBIE PEAKLUH HA HOHBI Fet2 u Fe+3

Copep:xkanue y4eOHOro matepuajia
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Tema 1.8.
HeMeTasibl.

O6ume cBeneHus o Hemetauiax. [lookeHne HEMETAUTHYECKUX YIIEMEHTOB B TIEPHOIUICCKOM
cucteme. OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHUS MX aToMOB. CTpOoeHHE MPOCTHIX BELIECTB, X
cBoiictBa. CpaBHEHUE OKUCIUTEIbHBIX M BOCCTAHOBHUTEJIBHBIX CBOWCTB HEMETAJUIOB.
XapakTepucTuKa CBOWCTB  HEMETAUIOB; THAPOKCHUJOB, BOJOPOJIHBIX  COCIMHECHUU.
Kucnopoaconepxanme KuCiaoThI.

O030p HEMETAIIOB (IO TPYIIIam).

[loarpynma _ramorenoB. CBoWcTBa W MNpUMEHEHHE TajgoreHoB. llociemnoBaTrenbHOCTS,
BBITECHEHUSI HUX JpYyr JAPYrOM U3 pacTBOpoB cojieid. CpaBHUTENbHAs XapaKTepUCTHKA
BOJIOPOJHBIX  COCAMHEHUM  TaJIOTEHOB. XJOPOBOJOPOAHAsA  KHUCJIOTa, €€ CBOMCTBA.
Pacnio3naBaHue rajioreHoB.

[loarpynmna kuciaopoaa. AJIOTPONUS KAUCIOPOJau cepbl. XapaKTepUCTHKA DJIEMEHTOB
MOArpynIbl kuciopoaa. CpaBHEHHE CBOMCTB BOJOPOJHBIX COSMMHEHUH (BOJIA, CEPOBOIAOPOI).
Oxcuapl cepbl. CepHas KUCIIOTa, €€ CBOWCTBA W 3HadeHWe. OTHoOIEHHE pa30aBICHHOW H
KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTHI K Pa3IUYHbIM METAJUIAM.

[Toarpynna a3ora. XapaKTepUCTUKA 3JIEMEHTOB MOJAIPYNIbI a30Ta. AMMHUAK, €r0 CTPOCHUE,
CBOICTBA.

Comu ammonms. Oxcuasl azora. Mx cBoiicTBa. 3arpsisHeHHE aTtMocepbl OKCHIIaMHU a30Ta.
AzoTHas kucnora. BzanmoseiictBue pazdoaBiaeHHON U KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI €
pa3UYHBIMU TSHKENBIME MeTauiaMu. [IpruMeHeHne a30THOM KUCIOTHI U ee coneil. Cobmroaenne
CTPOTOM JTO3MPOBAHHOCTH TPH MCIOJIB30BAHUH a30THBIX ynoOperuii. ConepikaHue HUTPATOB B
MUILEBBIX MPOAYKTaX M IOCJIEACTBUSA UX JAEUCTBUS Ha opraHu3M. KpaTkas xapakrepucthka
cBoiicTB (pochopa M ero BakHEWNMX coeMHEHUN. 3HaueHne opToPocHOpPHON KHUCIOTH U €€
COJIEH.

[oarpynna yruaepona. Ilonoxkenue yrimepoga B MEPUOJUYECKOW CHCTEME XUMHUUYECKUX
snemMeHTOB. CpaBHEHUE 3JIEKTPOHHOTO CTPOCHHS aTOMOB yIjiepoja M KpeMHUS AJUIOTPOIHS
yriepona. AncopOnmnoHHas CHocoOHOCTh aKTUBUpOBaHHOTO yrist. CpaBHEHHWE CBOMCTB
MPOCTBIX BEIIECTB, OKCUJOB U TMAPOKCUIOB yriepona ¥ kpemHus. CoelnHEHUs yriiepojaa u
kpemMHUs1 B mpupoje. 'TlapHukoBwid ekt Kak CIeqCTBHE HAKOIJICHHS OKCHIA YIiepoia

(IV) B mpupoge.

I1

pakTH4eckasi padoraNe6

1

CBoiicTBa HEMETAJUIOB.

IIpakTnyeckas pabora Ne7

2

I'enmeTnueckas cBI3b MCXKAY KlaCCaMHM HCOPTraHUYCCKUX COG,I[I/IHGHI/Iﬁ
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JlaGopaTopHbie paboThl

1 | KauecTBeHHbBIE peaKIiy Ha aHUOHBI 2
2 | Pemmenne sKcriepMEHTANBHBIX 337a4 1Mo TeMe «HemeTamiby.
Tema 1.9. Conep:xanue y4eOHOro MmarepuaJia 2
O000meHue
3Hanmii mo oomeii | 1 | B3anMocBs3b MEXy MPOCTHIMU BEIIECTBAMH U UX COEIMHEHUSAMU. | eHeTHUecKas CBS3b MEKITY
u N OCHOBHBIMH KJIacCaMU HEOPTaHUUYECKUX COeTMHECHUH.
HEeOpraHn4ecKou
XHUMMH.
Pasznea 2. Oprannyeckasi XuMus 42
Conep:kanue yueOHOro MaTepuasia 2
gf&%ﬁ;}lé 1| Opranuueckas XuMHUs - XUMHUS COEIMHEHUH yriepona. Teopus XWMHUYECKOTO CTPOSHUS
MOJI0Ke HUSI A.M.byrnepoBa. Ee ocHOBHbIE 10JI0KEHHS. 3aBUCUMOCTb CBOWCTB OPraHUYECKUX BEILECTB OT
xmzﬁgglcdgoro xumuueckoro crtpoeHus. llonsarue yrneBomoponoB. CtpykrypHble Gopmysbl. H3omepusi.
CTpoeHHUs! OCOOEHHOCTh  DJIEKTPOHHOTO ~ CTPOEHUS aroma yriaepoja. Ilpuumubl, MHOTOOOpa3us
OpraHuve CKux OpraHWYECKUX COeAMHEHHH. J[Ba crmocoba paspbiBa KOBAJEHTHBIX CBS3€H B MOJIEKYIIaX
Aﬁ,‘f%‘;‘fj&‘&a_ opraHuyeckux coenuHeHuil. [loHsATHE O COOTBETCTBYIOIMX MM PEAKIHSIX PATUKAIBHOTO U
HMOHHOIO THUIIOB.
T 29 Conepxanue yueOHOro MaTe puaJia 5
Ymesl(‘){;:?op‘oziun 1| 2.2.1. lIpenesibHBbIE YIJie BOJOPOABI
UX NPUPOJAHBIE OOumast Gopmyna coctaBa, TOMOJIOTHYECKasl pa3HOCTb. XUMHYecKoe cTpoeHue. KoBaneHTHbIe
HCTOTHHUKH. CBSI3U B MOJIEKYJIAX, SP3-rubpuamsanmus.
[lonsiTue  ymIeBOJOpPOJHOIO  pajauKaia. W3omepuss  yrieBOAOPOJHOIO  CKEJIETa.
Cucrematnueckas HOMEHKIAaTypa. XHUMHUUYECKHE CBOWCTBA: TOPEHHUE, TaJIOUJAMPOBAHUE,
TEPMHUUYECKOE Pa3JIOKEHUE: IETUIPUPOBAHNE; OKUCIIEHNE, N30MEpU3allu. MexaHu3M peakiuu
3amemeHus. CuHTe3 yriaeBoaopoaoB (peakuus Bropia). [Ipakruueckoe 3HaueHUE MPeneIbHBIX
VIJIEBOJAOPOJAOB M HMX TalloreH3aMelleHHbIX. OrnpeneneHue MOIEKYISIpHOH  (opMyIbl
ra3000pa3HoOro yriaeBoJopoja Mo ero IIOTHOCTH M MAacCOBOHM J0JIe XUMHUYECKHX 3JIEMEHTOB
WJIN TI0 TIPOJIyKTaM CropaHusi. MeraH, CBOICTBa, TpUMEHEeHUEe. Bompochl 5K0JI0THH .
IIpakTHyeckas padoraNel
2 | HaxoxxaeHrne MOJISKYJISIpHOW (OpMyJbI ra3000pa3HOTO yIIEBOJOPOAA 1O €ro IUIOTHOCTH M 1
MacCOBOM J10JIE DJIIEMEHTOB.
2

2 | Conepixanne yue6noro matepuaia
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2.2.2.HemnpejejibHble YIri1eBOAOPOabl. AJikeHbl.OOmas ¢opmyna ankeHoB. ODtuiieH. Ero
cTpykTypHast (opmyna. DIEKTPOHHOE CTPOEHME. BHIbI CBA3M W SP>-TMOpHIM3ALUSA aTOMOB
yranepoaa. l'omonornueckuil psin 3THieHOB. Cucremaruueckass HOMeHKiarypa. [lomydenue
QIKCHOB.  XMMHYECKHE  CBOMCTBA  QJKEHOB: PEAKIUS  HMOHHOTO  IPUCOEAVHEHMS
(B3aMMOJICHiCTBHE C TaJlOTeHaMH, TaJlOTeHOBOJOPOAAMHU, BOAOPOJOM, BOJo). OOBsIcHEHHE
npaBuia MOPKOBHMKOBA C MO3UIUMN 3JEKTPOHHOIO CTPOCHMS pEearpylolumx BeIecTB (Ha
npuMepe mnpornena). OkuciaeHue ankeHoB nepMmaHranaroMm kanus. ['openue. [lonumepusamus.
[lonsTHs: MOHOMEp, TOJMMEp, CTENeHb mnoauMepusanuu. CBONCTBA IOJMATUIICHA.
[IpumeHeHne ITUIEHOBBIX YIIIEBOIOPO/IOB.

JlueHoBBIE YIJIeBOAOPOAbI (YIJIEBOAOPOIABl C JBYMs JBOWHBIMU CBsi3siMu). [lonsarue o
JMEHOBBIX YINEBOAOpoAax: uX oOmas GopMyna; cucTeMaTHuecKas HOMEHKIATypa: BUIbI
nzomepuu. CoONpspKeHHBIE CHCTEMBI C OTKPBITOM Ienbio (Ha mnpumepe Oyramguena-1,3).
Oco0eHHOCTH IIEKTPOHHOTO CTPOEHUSI YIIIEBOJIOPOAOB C COMPSHKEHHBIMU IBOWHBIMU CBSI3SIMH.
XUMHYECKHE CBOMCTBA AMEHOB B CpPaBHEHUHU € alkeHaMU. CKIOHHOCTb JUEHOB K PEaKUUU
npucoearHenuss no Mecry - 1,4. Oxucienue nepmanraHatom kanus. [lonmumepuzanus
Oyramuena - 1,3 u uzonpena. [IpupoaHbIi U CHHTETUYECKU I KaydyKd, UX MPUMEHECHHE.
Anxunbl. AuertuneH. Ero crpykrypHas U 9JeKTpoHHas (GOpMyabl: SP- THOpHIAM3AIHS
yriepomHoro aroma. ['omomormueckuid psn amneruiieHa. OOmas (opmymna amkdHOB. Buapl
CTpyKTypHOM wu30oMmepun. CucremMaTtudeckas M palMOHalbHAs HOMEHKIATypa aJKWHOB.
XUMUYECKHE CBOWCTBA. Peakunmym MOHHOrO MpUCOeIMHEHUs. Peaknuu 3amemeHus BOJIOpoia
IpU  yrepoAe C TpOHHON CBsA3pl0 Ha MeTaul (oOpa3zoBaHue aleTHICHHAOB). Peaxuus
noauMepusanuu. Okucienue nepmanranatom kanus. Peakunus M.I. Kydeposa. [lonyuenue u
MpUMEHEHHUE alleTUJIeHA.

IIpakTHyeckas padora Ne2

1

Ha3Banust HempenenbHbIX YIIEBOAOPOJOB IO CHUCTEMAaTHYECKOW U pallMOHAIBHOMN
HOMEHKIIaType.

JlabopaTtopnas padora Nel

1| [onmy4yeHue sTUIEHA U U3yUEHHE €TO CBOMCTB.

Conep:xkanue yueOHOro MmaTepuajia

14



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
(6pomupoBaHUEe, HUTPOBAHKE). YCIOBUS UX MpoBeaeHUss. OCOOEHHOCTh POTEKAHMS PEaKIIHit
NPHUCOEIMHEHUsST BoJopoAa M xinopa. OTHolleHuWe O€H30jla W ero roMojora Toiyoja K
OKWCJICHHIO TepMaHTaHaToM Kaiws. ['opeHue OeHzonma. CTHpON - BaKHEHIee MPOM3BOIHOE
6enzona. Ctpoenue, cBoiictBa crupona. [lonumepuszamnus cTupoia.

Tema 2.3.
Kucaopoacoaep:x
anme
OpraHuyYecKue
coeTHHE HUA

Conepxanue yueOHOro MaTe puaJia

1

2.3.1. Ciupthl 1 eHOBI.

Cnuptel. CTpoeHHME TpeleNbHBIX OJHOATOMHBIX CcHUPTOB. OYHKIMOHANbHAS TpyIIa
CIIUPTOBTUJPOKCUTPYIINA, €€ DJIEKTPOHHOE CTpOeHHE. ['OMOJIOrMYecKuil psii CHOUPTOB.
CrpykrypHasi u3oMepus (M30MEpUs YIJIEPOJHOTO CKelleTa W IMOJOXKEeHHE (PYHKIHOHAIBHOM
rpynnsl). PanimonanbHas ¥ cucreMaTH4eckasi HOMEHKIATypa.

OcHOBHBIE €MOCOOBI  TOJIYdEHHUsI CIOHMPTOB: TUJpaTalusl alIKeHOB. B3aMMOJEHCTBUE
raJJOTCHONPOU3BOJHBIX  YITIEBOJOPOJOB  C  ILEJIOYBIO; BOCCTAHOBJICHHE  AJIBJETHJIOB.
MexMoueKysipHble BOJOPOJIHBIE CBSI3M M UX BIMSHHE Ha (DU3MYECKUE CBONCTBA CIHUPTOB.
XHWMHUUYECKHE CBOWCTBA CHUPTOB. Peakuuu C ydacTuem BOJOPOJAA, BXOISALIEIO B COCTaB
TUJIPOKCUJIBHOW TPYNIbI CIHUPTOB: B3aUMOJICHICTBUE € IIETIOYHBIM METAJIOM - 00pazoBaHUE
aJIKOTOJISITa; B3aMMOJACWCTBUE CIHUPTOB CO CHUPTaMU - OOpa3oBaHUE MPOCTHIX 3(UPOB.
Peaxnun Bcedt rpynnbl - OH: peaknquu HOHHOrO 3aMellieHMs (B3aUMOJAEHCTBUE C
raJoreHOBOJI0POIaMH; JeTUApaTalus CIUPTOB).

Meranon u 3TaHOn. VX npuUMEHEHHWE W IPOMBIIUIEHHBIA CHHTE3. S|TOBHUTOCTH CIHMPTOB,
ryOUTeNbHOE JICHCTBHE HA OPraHU3M 4YeJOBeKa. | eHeTnyecKasi CBSA3b MEXKAY YIIIE€BOJOPOAAMHU
U crnupTamMu. MHOroaTOMHbIE CHUPTHI, UX cTpoeHre. OCOOEHHOCTH CBOMCTB MHOTOAQTOMHBIX
cnuproB. KauecTBeHHass peakius Ha MHOIOAaTOMHBIE CIUPTBI - B3aUMOJEHCTBHE C
rusipokcugioM menu (II). [lpumenenune 3TUIICHITIMKOIIA U [NIULEPUHA.

®enonel. Omnpenenenne kiacca enonoB. Mx crpoenne. dynkuumonanpHas rpynmna - OH;
B3aMMHOE BJIMSIHHE aTOMOB B MoJjekyne. CpaBHEHHE KUCIOTHOCTH CIHPTOB U (PEHOJIOB.

2,3
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Crioco0b1 monrydeHus (eHoma. XuMuveckre cBoOicTBa eHomna. Peakunun Ha QyHKIIMOHAIBHYIO
rpynmy denonoB (-OH); B3auMozeiicTBre ¢ HaTpueM, ¢ Ienoyamu. KauecTBeHHas peakius Ha
deHonbl - B3amMmojeicTBue ¢ xmopuaom xkenesa (III). Peakuwm Ha apomaTrdeckoe KOJBIO:
raJJOreHUPOBaHUE U HUTPOBAHUE.

JlabopaTopnasi pa6ora Ne2

1 | XUMHUYECKHE CBOMCTBA CIIUPTOB U (IeHOJIOB.

Conepxanue yueOHOro MaTe puaJia

2| 2.3.2. Arbaeruibl H KeTOHBI

Omnpenenenue Kimacca anpaeruaoB. Mx  dyaxknuonanbHas tpynma. OOmas  dopmyina,
TOMOJIOTHYECKUN  psii M CTPYKTypHass M30MepHsi  anbiaerufoB. PaununonaneHas U
cUCTeMaTUuYecKass HOMeHKinarypa. llomydeHune u CBOWMCTBa anbAervMIoB. Peakuus MOHHOTO
MPUCOSAMHEHUS 110 KapOOHUIIBLHOM Tpyrine (B3aUMOACHCTBHE ¢ BOJOPOIOM, BOJAOH, CIUPTOM,
aMMHMa4yHBIM pacTBOPOM OKcuja cepebpa). Peakiuss OKMCICHHMS albJETHIHOM TpYIIbl -
B3auMoJeiicTBue ¢ okcuaoM cepedpa (I) u runpoxkcunom meau (1) - kauecTBeHHBIE peakMy Ha
anpaeruapl. Peakuuu 3aMerieHusi BOJOpOJa B YIVIEBOJOPOAHOM paaukane. dopmaibaeru.
[Momumepuszanus. Konaencanusa dopmansaeruga ¢ genonom. [lonarue o kiacce keTroHoB. Mx
dyHKuroHambHas rpynmna. CXOACTBO U pa3iuyue B CBOWCTBAX aJbJIETHAOB U KETOHOB. AIIETOH.
[TpumeHeHre KapOOHMIIBHBIX cOeMHEHUNH. TOKCHYHOCTh JeWCTBUS allbIeTuI0B U KETOHOB Ha
JKUBBIC OPTAHU3MBI.

Conepxanue yueOHOro MaTe puaJia

3| 2.3.3. Kap6oHoBbI€e KHCJIOTHI

OmnpeneneHue kimacca KapOOHOBBIX KkuciaoT. WX dyHKUMOHanmpHAs Tpynmna. DJIEKTPOHHOE
ctpoenne KapOokcunpHOl rpynmnbel. B3aumHoe BiusHUE KapOOKCWJIBHOM TPYIIBl U
VIAIEBOAOPOAHOTO panukana. OOm@as d¢opMyna U TOMOJOTUYECKHH P MpeAeTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. BHABI CTPYKTYpHOU M30MEPHU. DIMITUPUUECKIE HA3BAHUS
KapOOHOBBIX KHUCIOT. CHcTemaTndeckass HoMeHKiIatypa. [lonydenne u (usndeckue cBoiicTBa
KapOOHOBBIX  KHUCIOT.  XHMHYECKHE  CBOWCcTBa  KapOOHOBBIX  KHCIOT.  Peakiuu,
compoBoxnatonmecs paspeiBoM O-H cBsBu B KapOOKCHJIBHOW rpymme  (KUCIOTHas
JIUCCOIMAITNSA); YCTOMYUBOCTh KapOOKCMHATAHMOHA (JEIOKATM3aIlHs 3aps/ia); B3auMOICHCTBUE
C HEKOTOPHIMH METAJUIaMH M IIeJoYaMu (peakuuu ciioeoO0pa3oBanwusi). Peaknuu, ¢ yqactuem
TUJIPOKCUA KapOOKCUIIBHOM TPYIIBI (B3aMMOJIEHCTBUE CO CIIUPTAMH) - MOJYYEHUE CIIOKHBIX
a¢upoB. Peakimm 3aMmelmieHusi BOJOPOJA B YIIIEBOJOPOAHOM paaukaiie (TraJOTeHUPOBAHUE)
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KapOOHOBBIX KHUCJIOT. BakHeilume npeacTaBUTENH KapOOHOBBIX KHUCIOT: MypaBbUHAS,
YKCYCHasi, TaJbMUTHUHOBAs, CTCAPUHOBAs, aKpUJIOBas, OlenHOBasg. OCOOEHHOCTh XUMHUYECKUX
CBOMCTB MypaBBbHUHOM KHCIOTHI, peakuus 'cepeOpsiHOro 3epkana'. OnermHOBas KMCIOTa Kak
MPEICTaBUTEh HEMPEACIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.

Mbina. Mblia Kak COJM BBICHIMX KapOOHOBBIX KUCIOT. [IpuMeHeHre kKapOOHOBBIX KUCIOT U UX
pou3BOAHBIX. [IoHATHE O CHHTETHUYECKUX MOIOLIMX CPEJICTBAX

IIpakTuuyeckasi padora Ne3

1

Homenknarypa, uzomepus u cBoicTBa KapOOHOBBIX KUCIIOT.

JlaGopaTopnasi pabGora Ne3

1 | XUMHUYECKHE CBOHCTBA KAPOOHOBBIX KHCIIOT.

Conepxanue yueOHOro MaTe puaJia

41 2.3.4. CiioxHblie 3pUpPbI U KUPHI.
Ctpoenne cioxHbIx 3¢upoB (oOmas Qopmyna). Peakius stepudukaruu. OOpaTuMocTb
peakuuu dTepudukanvi. KHCIOTHBIH M IIETOYHOW TUAPONIU3 CIHOXHBIX 3¢upos. HUx
npuMeHeHue, poib B mpupozae. Kupsl u ux cBoictBa. Beicume KapOoHOBbIE KUCIOTHI,
BXOJSIIME B COCTaB MPUPOAHBIX JKUPOB (MMaJbMUTUHOBAs, OJIEMHOBAas, CTEAPUHOBAs).
®u3nueckue CBOMCTBA MXHUPOB; TMAPOJIU3 JKUPOB, MX OKUCICHHUE: TMAPUPOBAHUE XKUIKUX
’KHUPOB.

IIpakTnyeckas paboraNed

1| I'enermueckasi CBsi3b MKy KJIACCAMU OPTAHUYECKUX COCAMHEHU.

Copep:xkanue y4eOHOro matepuajia

5

2.3.5. YraeBoasl.

[lonsTne n wraccuduramus yrieBonoB. Monocaxapuapel. [lorstue o gorocuntese. CtpoeHue
[JIOKO3bl KaK MHOTOAQTOMHOTO — allbACTHAOCHUPTa. Buasl u30Mepuu MOHOCaXapuIOB.
N3obpaxkenne Gopmynasl D - mroko3pl. XMMHYECKHE CBOWCTBA TIIFOKO3BI, OOYCIIOBIICHHBIE
HaJIMYUEeM aJbJCTHIHOW TPYMIIBI: OKACIEHUE OKCHUJIOM cepebpa (1) WM TUApPOKCHIOM MEAu
(11). CnoiicTBa, 00YyCTIOBICHHBIC HATMYUEM B MOJIEKYJIe CIUPTOBBIX TUIPOKCUIIOB (PEeaKius Ha
MHOTOATOMHBIE CHUPTHI). Bupapl OpokeHus IIIOKO3bl (COUPTOBOE U  MOJIOYHOKUCIIOE).
3HaueHHUE TIIIOKO3bI M €€ MPOU3BOIHBIX JJIs yeloBeka. HaxoxkIeHue TIIOKO3bl B MPUPOJE.
[lonsitue o ButammHe "C" (ackopOuHOBas kucnora). Dpykro3a - CTPYKTYPHBIH H30MeEp
rmoKo3bl. CTpoeHUE U CBOMCTBA (DPYKTO3BI.

Jucaxapuel (ManbpTO3a M caxaposa), KX COCTaB, CTPOCHUE, CBOMCTBA, PEaKIUs C THAPOKCHIOM
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meau (11), runponus. Ionucaxapuasl. Kpaxman. CocraB, ctpoeHne. XUMHUYECKUE CBOWCTBA:
peakuuu ¢ WomoM, Tuaponu3. lIpeBpameHune kpaxmana NUIM B opraHu3Me. [JIHMKOreH.
Lleurono3a. CocTaB, CTpO€HHUE, CBOMCTBA. ABOTHOKHCIBIE M YKCYCHOKHCIBIE 3(UPbI
1eJUTr0103bl. VIX mprMeHeHue.

JlabopaTtopnas padora Ne4

XuMUYeCcKre CBOMCTBA TJIFOKO3bI, Caxapo3bl, KpaxmMajia.

Tema 2.4.
A3oTconepkanme
OpraHuyYecKue
coe/IMHe HUS.
IHosiuMmepbl.

o/lep:kaHne y4eOHOro MaTepuaJia

1
C
1

2.4.1. AMUHBI. AMMHOKHCJIOTBI H 0€JIKH.

Amunsbl. Kmaccudukamus. M3omepus m HOMeHKIaTypa amuHOB. [lomydenue amudaTuyaecKkux
aMUHOB U3  TaJOrCHONPOU3BOJHBIX MpU  JACHCTBUM  aMMHaka; BOCCTAHOBJICHUE
HUTpocoeanHEeHUH (peakuyst 3uHnHa). OCHOBHBIE CBOMCTBA aMUHOB.

BiaumonelictBue nx ¢ Bogod U kucinoramu. CpaBHEHHE OCHOBHBIX CBOMCTB METHUJIAMUHA U
JUMETUJIaMUHA.

ApomaTtnueckue amuHbl. AHuUIMH. Ero crpoenue. ®usnueckue M XUMHUYECKHE CBOWCTBA
MEPBUYHBIX apOMaTUUYECKUX aMUHOB Ha Npumepe aHwinHa. CpaBHEHUE OCHOBHBIX CBOMICTB
amnPaTHICCKUX U apOMATHYECKUX aMHUHOB. 3HAYCHUE aHUIIMHA B OPraHUYECKOM CHHTE3C.
IIpon3BOACTBO KpacHUTeNEH, B3pbIBYATHIX BEIIECTB, JICKAPCTBEHHBIX MIPENIAPATOB.

[lonsitue 006 amuHOkucnoTax. L-amuHokucnoTel. Mx 3HaueHue B mpupoae. Hazpanme
aMUHOKHCIJIOT. Bupl nzomepun.

®dusuyeckue MW XUMHUYECKHE CBOMCTBA aMUHOKUCIOT. [loHsATHE O OWIONSIPHOM HOHE,
aM(pOTEepHOCTH aMHUHOKHUCIIOT - B3aMMOJICHCTBUE C KUCIOTAaMH M C IIEJI0YaMH: 00Opa30BaHHE
MenTHI0B (PaCCMOTPEHUE PEAKIIU 00pa30BaHMS AUTIENITHIOB U3 AMUHOKHUCIIOT).

benku kak Ouomonumepbl aMHUHOKHCIOT. [IpeacraBieHne o0 aMHUHOKUCIOTaX, BXOISIMX B
coctaB MpUPOoaHbIX OenkoB. [lonunentuanas Teopus ctpoeHus 6enkoB. CTpoeHNE MENTHIHOM
TPYNIIUPOBKU. YCIOBUS IPOBEACHUS TUAPOIIN3a OEIIKOB.

buonoruueckue Qynkunu 6enxos. @epmentsl. CrenuduunocTs ux aerctsus. Mcnonb3oBaHnue
(epMEHTOB B pa3IUYHBIX OTPACIsAX HAPOJHOTO Xo3sicTBa. I[IpuMeHeHne (EpMEHTOB B
pa3NMYHBIX OTpacisX HapoJHOro xo3siicTa. [Ipumenenne depMeHTOB 1Jis JIeueHHs O0JIEe3HEH .

C

oJep:KaHue y4eOHOro MaTepuaJia

2

2.4.2. CuHTeTHYECKHE BHICOKOMOJIEKYJ/ISIPHbIE COeITUHEHUSA .

OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJICKY/ISIPHBIX COSAMHEHUH - peakuy NOJIMMepU3aluu U
noskoHeHcanun. [lractmaccel u kaydyku. CHHTETHYECKUE BOJIOKHA: MONMA(UpHBIE (J1aBCaH)
U ToJuaMHAHbIe (KampoH). Poib XuMuM B cO3laHMM HOBBIX MarepuainoB. [IpakTuueckoe
MCIOJIb30BAHME MOJUMEPOB M BO3ZHHKHOBEHHE SKOJIOTHYECKHX MpobieM. HeoOxomumocTsb
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BTOPUYHOU MepepabOTKU MOJIMMEPHBIX TPOAYKTOB, OyayIiee MOIMMEPHBIX MAaTEpPHAIIOB.

Copep:xkanue y4eOHOro Mmatepuajia

3| 2.4.3. O0001Ie HHE 3HAHMIT 0 HEOPTraHUYeCKO M OpPraHuyecKoi XUMHUH.

Hroro :

78

Jlns XxapaKTepUCTHKH YPOBHS OCBOEHHMS Y4e€OHOrO MaTepualia UCIONb3YIOTCS ClieAyrolme O003HAueHH:

1. O3HaKOMHTEIIbHBIH (y3HABAaHME paHEE M3YYEHHBIX OOBEKTOB, CBOICTB);
2. PenpoxykTuBHBIN (BBITIONHEHUE NEATEIHHOCTH MO 00pasily, MHCTPYKIUH WIN TIO PYKOBOJCTBOM);
3. [TponyKTHBHBEIN (IUIAHMPOBAHHME M CAMOCTOSITEIILHOE BBITIOJHEHHUE MAESTEIbHOCTH, PEIICHHE NMPOOIEMHBIX 3aJ]ad).
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3. YCJOBMUS PEAJIM3AIIMA ITPOT'PAMMBI YYEBEHO
JUCHUTIINHBI
3.1. TpeboBanuss K MHHUMAJBHOMY MAaTEePHAJbHO-TEXHUYECKOMY
o0ecne4yeHmIo.
Peanu3anus nporpaMmmal y4e0HOM TUCHUILIMHBI TPeOyeT HAJINYUA Y1€eOHOTO
ka0uHeTa 1adopaTopun «XumMumn». Peannszanus yueOHO! TUCIUIUIMHBI TPEOYyeT
HaMuus y4eOHOro kabuHera.
Texuun4yeckue cpecrBa 00y4eHus
- IOCKa,
- KOMIIBIOTEP
- IUTAHILIETHI
- 1JazepHoe MDY
- HayITHUKU
- MApUIPYyTU3aTOP
- IOKyMEHT-KaMmepa
- CTallMOHApHas aKyCTUYECKasi CUCTEMA
- UHTEPaKTUBHBIN IPOEKTOP
-MapuIpyTH3aTOP
Oo0opynoBanue yueOHOro kabuHera:
- BECBI ¥ PA3HOBECHI,
- CYIIMIBHBIN mKad,
- IeHTpHyTa,
- XUMHYECKas oCcy/1a,
- HA0OPBI PEAKTUBOB,
-KOJUIEKIIMA MUHEPAJIOB, Kay4yKOB, IJITACTMACC, BOJIOKOH,
- HarJsigHble mocoOus (yueOHUKH, TaOIMIIbI, MOJEIN MOJIEKYJ, MepUoIuIecKas

CHUCTEMA, pa3JaTOYHbI MaTepua).

3.2. UndopmanmonHoe odecrneyeHue 00 yuyeHusl.
Ilepeyenb pexkoMeHaAyeMbIX Y4eOHbIX wu3AaHuil, HHTepHeT-pecypcos,

JAONOJIHUTEILHOM! JIUTepaTyphl



OCHOBHBIE NICTOYHUKMU:

1.

Aptemenko, A.M. Opranwdeckas xumwus: ydeOHMK / ApTemenko AWM. —

Mocksa: KnoPyc, 2018, — 528 ¢. — (CIIO). — URL:
https://book.ru/book/924050. — TekcT: 3IEeKTPOHHBIH.
['maaka, H.JI. O0mas xumus.: yaeoHoe mocodue / I'muaka H.JI. — Mocksa:

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

I'muuka, H.JI. 3amaun u ynpaxhHeHus no oOmied xumuu: yueOHuk / ['nmuHka
HJI. wuw ap. - MockBa: KunoPyc, 2018. - 240 c¢. - URL:
https://book.ru/book/924119. - TekcT: 37eKTPOHHBIN.

JAOHOJHUTEJIBHBIE UCTOYHUKMU:

1.

8.

9.

Epoxun FO.M. Xumus [TekcT]: yueO. sl CTYJIEHTOB YUPEKICHUIM CPETHETO
npod. oopazoBanms / FO. M. Epoxun. - 16-e u3n., ctep. - M.: Akagemust, 2013
[2011]. - 400 c. - (CITO. Obmeo6pa3oBaTebHbIE JUCIIUTLINHBI ).

Pynasutuc I'.E. Xumus. Oprannueckas xumus. 10 kinacc [Tekct]: yueO. mist
00111€00pa30BaATENIbHBIX YUPEXKACHUM C TPWI. Ha DJIEKTPOH. HOCHTEINE:
0a3oBeiii ypoBenb / I'. E. Pymsutuc, ®@. I'. ®enpaman. - 13-¢ m3a. - M.:
ITpocsemenue, 2009. - 192 c.: ui.

Cracb, H. ®. CopaBoyHuk 10 OOIEHd M HEOPTaHUYECKOW XUMHH
[DnexkTpoHHbIN pecypc] : yueOHoe mocobue / H. @. Crack. — DIEKTpOH.
TEKCTOBbI€ JaHHbIE. — TOMCK : TOMCKUN MOJUTEXHUYECKUN YHUBEPCHUTET,
2014. — 93 ¢. — Pexum goctyma: http://mww.iprbookshop.ru/34718.html.
Xumus B Tabmuiax W cxemax [DiektpoHHbii pecypc] / coct. E. JL
KacarukoBa. — DnekTpoH. TekcToBble naHHble. — CII6. : BukTopus muiroc,
2013. — 89 ¢. — Pexum goctyma: http://www.iprbookshop.ru/17887.html.
INabpuensn O.C. Xumusi: oprad, xumus: yued. mis 10 k1. oOmeoOpa3zosar.
yupexaeHuil ¢ yrayon. uzydenuem xumuu / O.C. I'abpuensn, N.I'. Octpo-
ymoB, A.A. Kapnosa-M, 2015.

Ia6puensa O.C. Ob6mas xumus: yued. mis 11 ki oGmeoOpaszoBar. ydpe-
xaeHui ¢ yrayon. mzydenuem xumuu / O.C. IN'abpuensn, U.I'. OcTtpoymos,
C.H. Conosnen, ®.H. Mackaes - M., 2005.

I"abpuenan O.C, BosnoBuk B.B. Enusblii rocy1apcTBEeHHbIN 3K3aMeH: XUMHSL:
CO. 3aganwmii n ynpaxsaenui. - M., 2010.

INabpuensa O.C, OctpoymoB WN.I'. Xumus: [locobue ais mocTymarommx B
BY3bL. - M., 2005.

I"a6puensu O.C, OctpoymoB N.I'., OctpoymoBa E.E. Opranuueckas xumus B
TeCTax, 3a7a4dax u ynpaxHeHusx. - M., 2010.

10.T"abpuensa O.C, OctpoymoB WN.I'., Beenenckas A.I'. O0mas xumusi B TeCTax,

3a7a4ax u ynpaxHenusx. - M., 2010.

11.bpayn T., JIemeii I'.}O. Xumus B uentpe Hayk: B 2 1. - M., 1987.
12.Epoxun FO.M. Xumus. - M., 2010.
13.Ky3smenko H.E., Epemun B.B., IlonkoB B.A. Kpatkuit kypc xumun. - M.,

2000.
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14.1lnuyruna I'.B. Xumus u noBceaHeBHas U3Hb yenoBeka. - M., 2007. TutoBa
N.M. Xumust u uckycctBo. - M., 2007.

15.TuroBa .M. Xumusi 1 UCKYCCTBO: OPTraHU3ATOP-MPAKTUKYM JJIsI YIaAIXCS
10-11 kmaccoB o61ieo0pazoBaTeNbHBIX yupexkaeHui. - M., 2007.

16.Epoxun 10.M., ®ponoB B.N. COopHuK 3amay U ympakHEHUH MO XUMHH (C
TUIAKTHYECKAM MaTepuajoMm): yaed. mocoOue il CTYJAEHTOB CpemH. mpod.
3aBeneHui. - M., 2009.

17.KypHan. 1 cenTs16ps Xumusi: NpUIOKEHHUE K razere «1 ceHTsI0ps» yuypexieH
MunuctepcTBoM 00pazoBaHus u HAyKu PO

ok wndeE

HNurepHeT-pecypenl
Wurepuer-pecypce https://resh.edu.ru/
HuTepuer-pecypc. https://elearning.academia-moscow.ru/

CaiiT npenoaasareneii xumun http //lidijavk.ucoz.ru/index/0-2

Caiit npemnoaBateneit xumunhttp ://ok-marchukowa.narod.ru/index/0-8,
VYueOnbii  mopran  xumumku  PYJIH  http://web-local.rudn.ru/web-
local/prep/rj/index.

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

DIIEKTPOHHBIN y4e0HO-MEeTO 1Y eCKUI KypHa
«Xumusi» https://my. 1september.ru
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4. KOHTPOJIb
JUCHUATIAHEI.

N OLEHKA PE3YJbTATOB

OCBOEHMA

KoHTpob W OIEHKa pe3yJbTaTOB OCBOCHHS JUCIHILIMHBI OCYIIECTBIISICTCS
npernojiaBareieM B MPOIECCe TMPOBEACHUS TNPAKTHUYECKUX  3aHATHA U
7a00paTOPHBIX PabdOT, YCTHOTO M MHCHbMEHHOT'O OMPOCa, KOHTPOJBHBIX PadoT,
TECTHUPOBAHUS, & TAK)KE BHITIOJHEHUST 00YJAOIIMMUCS WHANBUIYATbHBIX 3 IaHUH,

MPOEKTOB, UCCJICIOBAHUM.

PesyiabTaTel 00y4eHust
(ocBOCHHBIC YMEHHS], YCBOCHHBIC
3HAHUA)

q)OprI U METOAbI KOHTPOJIA H OLHCHKHA

pe3yJIbTaTOB 00y4eHMSI

Ymenun:

MPUMEHATh OCHOBHBIC 3aKOHBI XHUMHH
TUIST perieHus 3ama4y
podecCcuoHaIbHOU eI TeTLHOCTH

OIICHKA PE3YJIbTAaTOB BBITIOJHEHUS
IpaKkTHIeCKux padboT

TCCTUPOBAHUC

Hcnonn30BaTh CBOMCTBA
OPraHUYEeCKUX BEUIECTB JUCTIEPCHBIX U
KOJUIOUTHBIX CUCTEM IS
ONTUMH3AINHU TEXHOJOTHYECKOT'O
npoiiecca;

TECTUPOBAHUE

OTNUCHIBATh YPAaBHEHUS XUMHYECKUX
peakuui, TMpOLECChl, JeXKallue B
OCHOBE MPOM3BOJICTBA
IPOIOBOJIbCTBEHHBIX ITPOAYKTOB;

yCTHas MIPOBEPKa

IMPOBOJNUTL PACUCThI 110 XMMHYCCKHUM

OICHKA PC3YyJIbTATOB BBLIITOJHCHUSA

dbopmynaM U ypaBHEHUSIM PEaKIIN; IPAaKTHYECKHUX padbOT
UCIIOJIb30BaTh J1a0OPATOPHYIO MOCYAY OIIEHKA PE3yJIbTaTOB BBITIOJHEHUS
1 000Py/10BAHUE; 7a00paTopHBIX paboT

BBIOMpaTh METOJI M XOJ AaHaIu3a, OLICHKA PE3yJIbTaTOB BBIMOJHEHHUS
o I0MpaTh PEAKTUBKI U allliaparypy; 71a00paTopHBIX paboT

IPOBOJUTh KAUECTBEHHBIE PEAKIIMH HA OIIEHKA PE3yJIbTaTOB BHITIOJHEHUS
HEOPTraHWYECKHUE BEIIECTBA, HOHBI, Ja00paTOPHBIX paboT
OTIIEJbHBIE  KJIACCHl  OPTAaHUYECKHUX

COCIUHCHUI;

BBITIOJTHATh KOJIMYECTBEHHBIC PacUEThI OIICHKA 1abopPaTOPHBIX u
coCTaBa BEIIECTBA M0 pe3yjibTaTam paKTHIeCKuX paboT

U3MEpEHUN;

co0ronarh Hpasuia TCXHUKHA OIICHKA PE3yJIbTATOB BBLINOJIHCHUS
OoezomacHocth  mpu  pabore B 1a00paTOPHBIX padboT
XUMUYIECKOH JJab0opaTopu.

3nanusn:

OCHOBHBIE OHATHSI U 3aKOHBI XUMUU TECTOBBII KOHTPOJIb
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OIICHKA pe3yNbTaToOB
MpaKTHIEeCKUX paboT
yCTHasl IPOBEpKa

TEOpPETHUYECKHE OCHOBBI
OpTaHUYECKOU, buznueckoi U
KOJUIOMHOMXUMUU

TECTOBBIN, MUCbMEHHBIA KOHTPOJIb
yCTHasi IpOBepKa

MOHITHE XUMHUYECKOM KHMHETUKU U
KaTaJin3a

OLICHKA pe3yJIbTaToOB
MPAKTHIYECKUX pPaboT, TECTOBBII
KOHTpPOJIb,

yCTHas MpOBEpKa

KJ1acCU(UKALINIO XUMHUYECKUX
peakiuid W 3aKOHOMEPHOCTH  HX
MPOTEKAHUSA

OIICHKA pe3yabTaTOB
NpaKTUYECKUX pPaboT, TECTOBBIH
KOHTPOJIb,

yCTHAas MPOBEpKa

oOpaTuMBbIC U HEOOpATUMBIE PEaKIIHH, IUCHMEHHBI, TECTOBBIN
XAMHYECKOE PaBHOBECHUE, CMEIICHHE KOHTPOJIb,

XUMHYECKOTO paBHOBECHSI (il YCTHAs IPOBEPKA.

NEeHCTBUEM pa3IMIHBIX (PAKTOPOB

OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIC OIICHKA pe3yIIbTaTOB

peaKuu, peakiiui HOHHOTO 0OOMeHa

MPaKTHUYECKUX paboT, TECTOBBIN U
MMUChbMEHHBINA KOHTPOJIb

TUapoJm3 coJiei, JUCCOLUAITUIO OIIEHKA pe3yapTaToB
DJIEKTPOJIMTOB B BOJHBIX PacTBOpax, MPaKTUYECKUX PaboT, TECTOBBIN U
OHATHE 0 CHJIbHBIX, cl1a0bBIX MAChMEHHBIN KOHTPOJIb
DJIEKTPOJIUTAX

TEIIOBOM 3hdeKkT  XUMHYECKHUX OLICHKA pe3ylIbTaToB
pCaKHPIfI, TCPMOXUMHUYCCKHUEC MIpaKTUYCCKUX pa60T, TECTOBBIN
YpaBHEHUA KOHTpPOJIb

XapaKTEPUCTUKU Pa3JINYHBIX KIIACCOB IUCHMEHHBIH u TECTOBEIH
OpPraHNYECKUX BENIECTB, BXOISANINX B KOHTpPOJIb,

COCTaB ChIPbSl W TOTOBOW MUIIEBOU

yCTHas MpOBEpKa

IIPOAYKINN

CBOMCTBA PacTBOPOB M KOJUIOWJIHBIX OLICHKA pe3yJIbTaToB
CHCTEM, BBICOKOMOJICKYJISPHBIX NpaKTUYECKUX paboT, TECTOBBIM
COEIMHEHUN KOHTPOJIb,

yYCTHas MPOBEPKA,

MUCHMEHHBIHN " TECTOBBIH
KOHTPOJIb
JIUCIIEPCHBIE M KOJUIOUIHBIE CUCTEMBI OIIEHKA pEe3yNbTaToOB

IMUIICBBIX IMTPOAYKTOB

NPaKTHYECKUX pPaboT, TECTOBBIN
KOHTPOJIb,
yCTHas MPOBEPKa,

MUCHhMEHHBIH " TECTOBBIH
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KOHTPOJIb

poJib u XapaKTEPUCTUKU
MTOBEPXHOCTHBIX SIBJICHHI B
OPUPOJHBIX W TEXHOJOTHYECKUX
npoieccax

OLICHKA pe3yJIbTaTOB
NpaKTUYeCKUX paboT, TECTOBBIM
KOHTpPOJIb,

yCTHas IpOBEPKa,

MMMChMEHHBIN u TECTOBBIN
KOHTPOJIb

OCHOBBI aHAJIMTUYECKOW XUMUU OIICHKA PE3yJIbTaTOB BBITOJHECHHUS
71a00paTopHBIX paboT,
yCTHas MPOBEPKA,
MMChbMEHHBIN u TECTOBBIN
KOHTPOJIb

OCHOBHBIC MCTOABI KIACCHYCCKOI'O

OLICHKA PE3YyJIbTaTOB BBITIOJHEHUS

KOJIMYECTBEHHOTO u bu3uKo- Ja00paTopHBIX padoT,
XUMHNYCCKOI'O aHalIM3a yCTHas IPOBEPKA,
MMUChMEHHBIN 51 TECTOBBIM
KOHTPOJIb
Ha3HAYCHHE U TIPaBUJIa UCTIOIh30BaHUS OIIEHKA PE3YJILTATOB BBITOJIHEHUS
Ja0opaTopHOro  00OpyJAOBaHUS U 1abopaTropHLIX paboT,
anmnaparypbl TECTOBBIN KOHTPOJIb
METOAbl W TEXHUKY XUMHYECKHUX OIIEHKA PE3yJIbTaTOB BBIMOJHEHUS
aHAJIM30B 1a00paTOpPHBIX padoT,
TECTOBBIM 51 MMCbMEHHBIN
KOHTPOJIb,

yCTHas MMPOBEpKa

npuemMbl  0e30macHoCTd paboThl B
XMUMHUYECKOH TJaboparopuu

OIICHKA PE3YJIbTaTOB BBITIOJTHCHHS
7a00paTopHBIX padoT,

yYCTHas IPOBEPKaA
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PEIIEH3 U
Ha pabovyro mporpamMmy yaeOHOM TUCTTATIITNHBI
OV /.12 Hayunas kaptuHa Mupa ( B TOM YHCIIE XUMHUS )

Pabouas mporpamma AUCUUIUTUHBI SIBJIIIETCS YaCThbIO MPOTPaMMbl MOATOTOBKU
crequamucToB no cneuranbHocTH: 10.02.04 OGecneueHne MHPOPMALMOHHON
0€30MacHOCTH TEIEKOMMYHUKALMOHHBIX CHUCTEM U COCTaBJ€HAa Ha OCHOBE
OPUMEPHON TporpaMMbl 00IE00pa3oBaTeIbHON JUCHUIUIMHBI XUMHS IS
npodecCHoHaAIbHBIX  00pa3oBaTENbHBIX  OpPTAaHHW3AlMUNA, PEKOMEHJIOBAHHOMU
denepanbHbIM TOCYIAPCTBCHHBIM ABTOHOMHBIM YyupexacHuem «DenepaibHblid
WHCTUTYT Pa3BUTHUS 00Pa30BaHUSY.

PaGoyas mporpamMma JaHHOM TUCTIMILTMHBI COJIEPKUT MACIOPT, CTPYKTYPY
U COJIEp/KAHUE, YCIOBHS pEAM3alMM, KOHTPOJb M OLEHKY KadyeCcTBa OCBOEHUSA
JUCUUTLTUHBI .

B macnopre paboueil mnporpammbl Jaércsi 00JaCTh  MPUMEHEHHS
IpOTPaMMbI, MECTO IUCLHUIUIMHBI B CTPYKTYpe OCHOBHOW MpO(decCHUOHATHHOMN
00pa3oBaTeNbHONW MPOTpPaMMBbl, IIETM W 3a/a4d JUCIMIUIMHBI, TPEeOOBaHUS K
MOJATOTOBKE, KOTOPBIMU JIOJDKEH OBJIAIETh CTYIEHT B PE3YJbTaTe U3yUYECHHS Kypca
«XUMHS», YTO MO3BOJUT UM HCIOJb30BaTh IMOJYyYCHHBIEC 3HAHUS JUJIS1 PEIICHUS
NPaKTHYECKUX 3a7ad IMOBCEIHEBHOW KW3HHM, oOOecredeHus O0e30macHOCTH
COOCTBEHHOM JKHU3HHU, palMOHAILHOIO TPUPOJOMNOJb30BAHUS U  OXPaHBI
OKPYKarollen Cpesbl.

[Iporpamma npenycMatpuBaet 78 gac MakCUMaJIbHOW HATPY3KH CTyI€HTA,
o0si3aTeNbHOM ayqUTOpHON y4eOHOW Harpy3ku oOydaromierocs 78 dac, B TOM
yucie 14 vacoB mabopaTtopHbIX padoT; 16 mpakTudeckux pador.

B ctpykType u conepkaHuM NpOrpamMMbl YETKO ONPENEIIECHBl Pa3elsbl,
TEMBbl U COJIep>KaHUuE y4eOHOTO Marepuaya, OTpaKEeHa OpraHu3alus UTOTOBOIO
KOHTPOJISl, MOKAa3aHO pachpelereHne y4yeOHbIX 4YacoB MO pa3jenaM U Temam
JUCUUTLTAHBI.

IlepBoiit pazgen «OOmmas U HEOpPraHUYECKas XUMUS» MPEeAyCMaTpUBaeT
MOBTOPEHUE U YTIyOJeHUE 3HAHUH, MOJTyd HHBIX CTYJIEHTAMU B IIKOJI€ (OCHOBHBIE
MOHATUS W 3aKOHBI XMMHH, MEPUOANYECKAN 3aKOH U MEPUOAUYECKAs CHCTEMA
JI., MenneneeBa, TUMBI XUMHUYECKOW CBs3W). B cremyrommx pasmenax
pacCcMaTpUBAKOTCS 3aKOHOMEPHOCTH IPOTEKAHUS XUMUYECKUX PEAKLUHI, PACTBOPBI,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIILHBIE PEAKIMU, METAUIbI, HeMeTauibl. Bropou
paszien mpeaycMaTpuBAET U3YYEHHE CTPOEHUS M CBOMCTB OCHOBHBIX KJIACCOB
OPraHU4ECKOU XUMUHU. .

B nporpamme 3anoxensl TpeOOBaHMsI K 0230BOMY YPOBHIO IPAKTUYECKOT O
OBJIQZICHUS HaBbIKaMU IO JaHHOMY npeamery. lIporpamma 3agaér TOT ypoBEHB
OOYy4EeHHOCTH, KOTOPBIM JOJDKEH OBITh JOCTUTHYT KaXKABIM CTYACHTOM K
OKOHYaHHUIO Y4€OHOTO 3aBE/ICHHSI.

[Ipemnyaraemass mporpamMma BKJIKOYAaeT OCHOBHBIE CBEACHUS M3 BCEX
pa3zieloB XUMHUHM, KOTOpbIE pPaCIIMPSIOT, YIIYOJstoT M 0000IIaroT paHee
MOJYyYEHHBIE 3HAHUS U3 Kypca XMMUM OCHOBHOW mKoJbl. KpoMme 3TOr0, HanHas
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nporpaMMa MO3BOJISIET MO3HAKOMUTH CTYACHTOB C BOKHEHIIMMU XUMHYECKUMHU
TCOPUSIMU W 3aKOHAMH, HUACSIMH HAyYHOW KapTUHBI MHpPAa U TOJBECTH HUX K
BXHEHIIIMM METOI0JIOTHYECKIM U MUPOBO33PEHUYECKAM BBIBOIAM.

PaGouas nmporpaMma KOHKPETH3UPYET COOTBETCTBYIOIINI
oOpa3oBaTeNbHBIA CTAaHIAPT C Y4E€TOM HEOOXOAUMBIX TpeOoBaHU K €€
MOCTPOCHUIO, YYHMTHIBAET BO3MOXXHOCTH METOJIUYECKOTO, HH()OPMAIMOHHOTO,
TEXHUYECKOro oOecTieueHuns: yueOHOT0 Mpoliecca, ypOBEHb MOATOTOBKHU CTY IEHTOB,
oTpaxkaeT crnenuduky oOydeHus B JaHHOW 00pa3oBaTeIbHOW OpraHu3aluu U
PEKOMEHyeTCS MPU U3YICHUN XUMUHU.

Penensent: mnpenopasarens Beicier kareropun OI'AIIOY  «benropoackuii
WHYCTPUATbHBIN KOJUICI) I'opnoBa E.B.
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