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1 O0mme moy10KeHNs

11 O0JacTh IPMMEHEeHHUs IPOrPaMMbI

PaGouass mnporpamma  y4eOHOW  AMCUMIUIMHBI  SIBJISIETCS  YacTbl0  OCHOBHOI
npodeccuoHaIbHON 00pa3oBaTeIbHOM porpamMmel B cooTBeTcTBHM ¢ PI'OC 1o cnenuanbHOCTH
43.02.16 «Typu3M U rOCTEIIPUUMCTBOY.

Pabouas mnporpamma y4yeOHOW AMCHUILIUHBI HCHOJNB3YIOTCS B TMPO(hecCHOHAIBHOM
o0pa3oBaHuH, Iie HEOOXOIUMBI 3HAHUS U YMEHUSI B COOTBETCTBYIOIIEH 00JIacTH.

1.2 MecTO IMCHUIJIMHBI B CTPYKTYPe OCHOBHOI npodeccuoHAJIbHOM 00pa3oBaTeIbLHOM
NMPOrpaMmblI

JuctunnuHa siBiasiercss 0a30BOM JUCHUIUIMHONW 001Iero o0pa3oBaTeIbHOTO IHKIIA.
W3y4aercs Ha epBOM Kypce BO BTOPOM CEMECTpeE.

1.3 Lenu u 3a1a4n y4eOHOH TUCHUILINHBI

[leab10 yaeOHOM TUCITUTUIMHBI SBIISICTCS (POPMUPOBAHHE y CTYICHTOB MPEICTABICHUS O
XUMUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHON KApTUHBI MHUpa KaK OCHOBBI MPUHSITHS
pelleHui B KU3HEHHBIX M MPOU3BOJCTBEHHBIX CUTYallUSIX, OTBETCTBEHHOI'O TOBEJICHUS B
IPUPOJIHOM cpejie.

Jliig focTHKEeHUs TOCTaBIEHHOM 11es1d paboyasi mporpaMma OpUeHTUPOBaHa Ha PelleHUe
CIIETYIOIINX 3a4aY:

e chopMupoBATH NOHHUMAHNE 3AKOHOMEPHOCTEN POTEKAHUS XMMHUYECKUX MPOLECCOB U
SBIIEHUH B OKpY’KaroIllel cpefe, IeJOCTHON HaydHO! KapTUHBI MUPA, B3aUMOCBSI3U U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

® 0BJIA/JIeTh YMEHHS COCTABJIATH (OPMYJIIbl HEOPTAHUUECKUX U OPTaHUYECKHUX BEIECTB,
YpaBHEHUS XUMHYECKHUX PEAKIHA, O0OBSCHATH HX CMBICI, HHTEPIPETHPOBATH
pPe3yNbTaThl XUMHUYECKHUX IKCIIEPUMEHTOB;

e c(hopMHUPOBATH HABBIKHU MTPOBECHUS MPOCTEUITNX XUMHUUECKHUX IKCIIEPUMEHTAIBHBIX
MCCJIEIOBAHMM C COOTFOICHUEM TIPaBUI 0€30MMaCHOTO OOpAIEHUs C BEIECTBAMH 1
1a00paTOPHBIM 000PYI0OBaHHUEM;

® pa3BUTh YMEHHs MCMOJIb30BATH HHPOPMAIINIO XUMUIECKOTO XapaKTepa u3
pa3IMYHBIX UCTOYHUKOB;

e chopMupoBaTh YMeHHs MPOTrHO3UPOBATH MIOCIIECTBUS CBOEH IEATETLHOCTH U
XUMHUYECKHX TIPUPOJTHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX ITPOIIECCOB;

e chopMUpPOBATHL NOHMMAHME 3HAYUMOCTH JTOCTHKEHUN XUMUYECKON HAYKU U

TEXHOJIOTHH JIJIsl pa3BUTHS COIMATLHON U TPOU3BOJICTBEHHOU Cep.
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IInanupyemble pe3yabTaThbl 00y4eHHUs 110 AUCHHUILIMHE

B pesynbrare u3ydenus yueOHOW AUCUUIUIMHBI « XUMUS» 00yUYarOIIUNACS TOJKEH:

1) 3HaTh:

3dKOH COXpPAaHCHHUA MACC, 3aKOH ITOCTOSAHCTBA COCTaBd, 3dKOH ITPOCTBIX KPATHBIX

OTHOH_ICHI/II\/'I, 3aKOH ABora;[po n CJICACTBUA U3 HETO,

2JICMEHTOB;

OCHOBHBIE ITOJIO’KEHUsI AaTOMHO-MOJIEKYJIIPHOT'O YUEHUS,

XUMHUYECKYIO CUMBOJIUKY;

BU/Ibl XMMUYECKOH CBSI3H;

ra3oBbI€ 3aKOHBI U MOJIEKYJIIPHO-KHHETHYECKYIO TEOPHUIO ra30B;

CBOICTBa BELLECTB B )KUJIKOM, TBEPJIOM U ra3000pa3HOM COCTOSTHUSX;
KJIacCU(UKALUI0 HEOPraHUYECKUX BEILECTB;

THUIIBl pEaKLUI B HEOPTaHNYECKOW XUMMUH;

HOMEHKJIATypY, OJy4eHHE U XUMUYECKHE CBOMCTBA HEOPIaHMYECKUX BEIIECTB
IIPUHLIMIIBI 3aTI0JTHEHUS] ATOMHBIX OpOUTasIeH 3IEKTpOHAMM;
IIPOTOHHO-HEUTPOHHYIO MOJIENb CTPOCHUS AIPa;

HepI/IOI[I/I‘ICCKI/Iﬁ 3aKkoH Menjaeneera u CTPYKTYpPY HepHOﬂquCKOﬁ CHUCTCMBbI

MU3MEHEHUE CBOMCTB JIEMEHTOB B IIEPHOJIAX U Ipymmax
TEOPUIO MIEKTPOIUTUYECKON AUCCOLUALIMH, STIEKTPOJIUTEI U HEDJIEKTPOJIUTHL;
IIpaBUJjIa COCTABIICHUs MOHHBIX YPAaBHEHUM, NOHBI, KATUOHBI U aHUOHBI;

ONpesieNieHue  OKHMCIUTENIbHO-BOCCTAaHOBUTENbHBIX peakuuit  (OBP), crenenb

OKHCJICHHA, OKHCIINTCIIb 1 BOCCTAHOBUTCIIb,

IpaBUiia pacyera CTeleHe OKUCIEHHs] aTOMOB B COEIMHEHNH;
knaccudukanuto OBP;
IIpaBHJia PACCTAaHOBKU KOA(P(GUIIMEHTOB METO/I0M 3JIEKTPOHHOT O OajaHca;

O0COOEHHOCTH AJIEKTPOHHOI'O CTPOCHUS METAJUIOB, UX nosoxkeHue B [lepuoauueckoit

CUCTCMC, HAXOXKJCHUC B IPUPOAC, MMOJTYUCHHUC,

CYHIHOCTDb METaJIMYECKOM CBsA3U,

06H_II/IC (bPBI’I‘-ICCKI/IC CBOMCTBaA MCTAJlJIIOB, 0COOEHHOCTHU CTPOCHHUA nux

KPUCTAJUIMYECKON PELIETKH;

XHMHYECKHE CBONCTBA METAJUIOB M HMX B3aMMOCBSA3b C IMOJ0KCHHEM MeETallla B

[Teproanueckoi cucTeMe U 3JIEKTPOXUMHUYECKOM PsIly HalpsKEHU;

KJIACCHU(UKALIUIO OPTaHNYECKUX COSAMHECHHIA,
IpaBHJia HOMEHKJIATypbl OPraHUYE€CKUX COCTUHEHUII;

KJIacCU(PUKAIMIO PEaKIINi B OPraHUYECKOW XUMUH;
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. XMMHYECKHE CBOMCTBA KJIACCOB OPTraHUYECKUX COCIMHEHUMN.

2) yMeTb:

. MMcaTh XUMHUYECKHE (OPMYJIbI BEIIECTB U COCTABJIATh YPAaBHEHHS XUMHYECKHX
peaKIuii;

. MPOU3BOJUTh CTEXMOMETPUYECKHE pACUeThl [0 XUMHUYECKUM (opMysiaM U

YPaBHCHUAM XUMHWYCCKUX peaKuHﬁ C IIPUMCHCHUEM 3HAHUM OCHOBHBIX 3aKOHOB XUMUU,

. IIPOU3BOJUTH PACYETHI 110 Ta30BbIM 3aKOHAM;

. XapaKTepu30oBaTh CBOWCTBA BELIECTB B TIa3000pa3HOM, JKUAKOM U TBEPAOM
COCTOSIHMSIX;

. ONpEAENATh OTHOCUTEIbHYIO MOJEKYJISIPHYIO Maccy BELIeCTBa B Tra3000pa3HOM
COCTOSIHUY;

. [UCcaTh XUMUYECKUE (OPMYJIbI BELIECTB;

. COCTABIISATh YPABHEHUSI XUMUYECKUX PEAKIMIA U PacCTaBIATh KO3(PPHUIIUEHTHI;

. KJIaccu(UIUPOBATh U J1aBaTh Ha3BaHUE BEIIECTBAM HEOPTaHMUECKOW MPUPOIBI;

. XapaKTepU30BaTh XUMUYECKUE CBONCTBA HEOPTAHUYECKUX BEILIECTB;

. OOBSICHUTH (PU3UUECKUI CMBICT HOMEpa NEPUOAa, TPYIIIbL;

. XapakTEepU30BaTb HW3MEHEHUE CBOWCTB JJIEMEHTOB B IIEPUOAAX M TIpPYIHIAX H

00BICHUTH MNpUYIUHY NCPUOJUIHOCTH CBOICTB aTOMOB OJICMCHTOB,

° COCTAaBJIATH IOJIHBIC JJICKTPOHHLBIC U Fpaq)I/ILICCKI/Ie (I)OpMy.TH:»I aTOMOB 3JICMCHTOB C
YKa3aHUuCM ceMelcTBa U OJICKTPOHHBIX aHAJIOT'OB;

® YCTaHOBUTDH HOprJIKOBLIﬁ HOMCp JJICMCHTA U KOJHWYCCTBO HCfITpOHOB B AAp€ €ro
aToMa UCxXoad U3 JJICKTPOHHOI'O CTPOCHUA €TI0 NOHA,

° MNpOBOAUTL CPABHCHUC XUMHYCCKHUX JSJICMCHTOB IIO paJguyCy aTroMa, OSHEPIruu
HOHU3alMHU, OSHEPTHUU CPOACTBA K DIJICKTPOHY, OTHOCHUTEJIbHOM QJICKTPOOTPULATCIIbHOCTH,

METAJIJNIMYHOCTH, OKHUCIIUTCIIBHBIM U BOCCTAHOBUTCJIIbHBIM CBOﬁCTBaM, XapaKTEPy BBICHICTO OKCHU A U

TUJIPOKCH]IA;

. ONPENIENATh TUIl XUMUYECKOM CBSI3U B COCIMHEHUSX;

. YKa3bIBaTh HaIpPaBJICHUE CMEHIEHUS XUMUYECKOIO0 PABHOBECHS MNpPU H3MEHEHUHU
YCIJIOBHI;

. pacCTaBIATh CTENEHb OKUCIIEHUS aTOMOB B CO€IUHEHHUSX;

. yKa3ath poiib coequHeHnss B OBP, OCHOBBIBasCh Ha 3HAUEHUU CTETIEHU OKHUCIICHUS;

. paccTaBisATh KOAPHUITUESHTHI METOJIOM IJIEKTPOHHOTO OaliaHca;

. ONPEIETUTh BO3MOXKXHOCTh MIPOTEKAHUS PEAKIIUU;

. COCTaBJISITh CTPYKTYPHYIO (JOPMYITy BEIIECTBA MO HA3BaHUIO;
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. [IACAaTh YPAaBHEHUS PEAKIUHN C y4aCTUEM OPraHUYECKUX BEIIECTB M yKa3aHUEM THIIA
peakuuy;

. pelaTh pacyeTHBIC 3a4a41 C y4aCTHEM OPTaHUYECKUX BEILECTB;

. UCIOJIb30BaTh NPUOOPETEHHbIE 3HAHUSA M YMEHHUS B IIPAKTUYECKON JEATEIbHOCTH U

MMOBCEAHEBHOM KH3HU:

a) BBIABJICHHUS U OOBSCHEHUS XUMHUYECCKUX SIBICHHH Pa3IMYHBIX TEKYIUX COOBITHA W
CUTYyalW;

0) HaXOXICHUS ¥ TPUMEHCHHUS XUMHUYCCKONM MHPOpMAIMK, BKIIOYAs ATHUKETKH,
CTATUCTUYECKUE MaTepHalibl U pecypchl MHTepHeTa; MpaBUIIBLHON OILEHKH COCTaBa IMPOJYKTOB
MUIIEBOH, KOCMETUYECKOH M XMMHUYECKOH MPOMBINUIEHHOCTH; COCTaBJIeHUE COATaHCHPOBAHHOTO
paruoHa;

B) IOHUMaHUs MAPKETHUHTOBBIX YJIOBOK Ha MUIIEBON MPOAYKIIHH.

2 CTpyKTypa U coJep:KaHHe TUCHUTLTHHBI
2.1 O0beM yueOHOM AMCUMILIMHBI M BUABI padoT

O6beM yueOHOU AUCHMILTHHBI U BUABI pa0oT Ha 6a3e OCHOBHOTO 00IIero 00pa3oBaHus

B IIEPBOM CEMECTPE NICPBOI'O Kypca:

O06Bem yuebHOI padoTHI,
Bugpl yueOHO paboTh yac.

Bcero
YyeOHas Harpy3ka o0y4aronuxcs BCEro, B TOM YUCIIe: 72
JIEKIIAHN 23
MIPaKTHYECKHE 3aHATHUS 46
KypcoBas paboTa He npedycmMompena
caMmocCTosTeIbHasl paboTa 00yYaroIUXCs 3
KOHCYJbTalluN He npeoycMompeHul
MPOMEKYTOUHAS ATTECTALIUS -
®dopma MpoMEeKyTOUHOH aTTeCTalluU 3auér

2.2 TemaTuvecKuii MJIAH U CO/iepP:KaHNE TUCIHUIITUHBI

HpCI[CTaBI/ITB TEMaTUYECKUI IIJIaH U COACPKaHNUC NJUCHUIIJIMHBI B (I)OpMC Ta6J'II/II_[BII

Ne Pacnpenenenue
HammenoBanue tem
/o Copnepxanue TeM (pa3ziesoB) 4acoB
(paznenoB) T | TP | CP

Paznen 1. OcHOBBI CTpPOCHHMS BEIIECTBA
1.1 | CTtpoenue aToMOB CoBpeMeHHass  MOJENb  CTPOEHUS  aToMa.

XUMHYECKHUX JIEMEHTOB U | CHMBONHYECKUH SI3BIK XUMHH. XHUMHYECKUIH
pUpoAa XUMHIECKOH 5JIEMEHT. DJIEKTPOHHAs KOH(HUIypalus aroma.
CBA3HU 2 2
Knaccudukanys XuMUIECKHX 3JIEMEHTOB (s-, P-,
d-anemenTh). Banenrubie 3JIEKTPOHBL.

BanenTHocts. SHCKTPOHHEI}I npupoaa
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XUMHYECKOH CBS3H. DJIEKTPOOTPUIATENHHOCTb.
Buget  xumuueckodl  cBs3u  (KOBaJICHTHas,
WOHHAsA, MeTAJUIMYecKas, BOJOpPOJAHAs) U
crrocoObI ee 00pa3oBaHwMs.

Pemenne  3amaHuii  Ha  HCIIOJIB30BaHUE
XUMUYECKON CHUMBOJIMKHI u Ha3BaHUU
COEIMHEHUM o HOMEHKJIAType
MEXIYHApOJHOTO COI03a TEOPETUYECKOH U
MPUKJIAAHOW XUMHUU M TPUBHUAIBHBIX Ha3BaHUM
JUISL  COCTaBIICHUS  XUMHUYECKHX  (OpMyI
JIBYyXaTOMHBIX COeTMHEHHUN (oxcumoB,
Cynb(QHIOB, THAPHIOB M T.OI.) U JPyTuX
HEOPTraHWYECKUX  COCAUHEHUN  OTIEIThHBIX
KJIACCOB.

[IpakTHyeckue 3a1aHus Ha YCTAHOBIICHUE CBSI3U
MEXIYy CTPOCHHUEM aTOMOB  XHMHUYECKHX
3JIEMEHTOB W NEPUOJUYECKUM HU3MEHEHHUEM
CBOMCTB XHMHYECKHMX DJEMEHTOB M UX
COCIUHCHUH B COOTBETCTBHH C ITOJIOKCHHUEM
[TeproanyecKkoil CUCTEMBI.

1.2

Iepuonuyeckuii 3aK0H U
Tadauua JI.1. MenaeneeBa

[Tepuoanueckast cucrema XUMUYECKUX
anementoB J[.M. Menaeneea. ®duzmdeckuid
cmbicn  Ilepmonmueckoro  3akona .M.
MenneneeBa. 3aKOHOMEPHOCTH  HM3MEHEHUS
CBOMCTB XMMHMYECKUX DJIEMEHTOB, 00pa3yeMBbIX
UMM TPOCTHIX W  CJIOXHBIX BELUIECTB B
COOTBETCTBHM C TIOJOKEHHEM XHUMHUYECKOTO
anemeHta B llepuommueckoil  cucteme.
MupoBO33peHYeCKOE UM HaydyHOE 3HA4YeHHUE
Ilepuonnueckoro 3akona J[.M. Menneneesa.
IIporuossl /.. MenneneeBa. OTKpBITHE HOBBIX
XUMHYECKUX JIEMEHTOB.

Pemmenne MPAKTHKO-OPUEHTUPOBAHHBIX
TEOPETHYECKUX 33/JIaHMi Ha XapaKTepU3aIUI0
XMUMHYECKUX dJeMeHTOB «Mertamnuueckue /
HEMETAJUIMYECKUE CBOIICTBa,
3EKTPOOTPULIATETHHOCTh XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBHH C UX 3JIEKTPOHHBIM
CTPOCHUEM H TMOJIOKEHHUEM B IEPHUOAUYECKOM
cucteMe  XUMHYeckux  anemeHtoB .M.
MenpeneeBay.  IlocTpoeHne — 3JIEKTPOHHO-
rpaMUecKuX M SJEKTPOHHBIX CXEM CTPOCHUS
JJIEKTPOHHOW OOOJIOYKH aToMa, OTpe/eieHue
YUClIa 3JEMEHTapHbIX 4YacTHIl B  aTOME.
3aKOHOMEPHOCTH  M3MEHEHUS  XUMHYECKHX
CBOWCTB 3JIEMEHTOB, 00pa3yeMbIX HMHU IPOCTHIX
U CIOXHBIX BEIIECTB B COOTBETCTBUU C
MOJIOXKEHUEM ~ XHMHUYECKOTO  JJIEMEHTa B
Ilepuoanueckoil cucteme.

Pasn

e 2. XuMHYIEeCKHEe peaKITnu

2.1

Tunbl XUMH4YECKUX
peaxumii

Knaccuduxarivist ¥ THITBI XUMAYECKUX PEAKIUi C
y9acTHEM HEOPTaHUICCKUX BEIIECTB.
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CocTraBiienne ypaBHEHHH PEaKIiil COeTMHEHUS,
pasjoXeHus, 3aMellecHusI, OOMEHa, B T.4.
peaxiuii rTopeHusl, OKUCICHUS-BOCCTAHOBIICHHSL.

VYpaBHeHus OKHCJIEHUS-BOCCTAHOBIICHHUS.
Cremnenn OKHCIICHUSI. OxucnuTens u
BoccTaHOBUTENb. COCTAaBICHNE U ypaBHUBAHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  peaklui
METOAOM 3JIEKTPOHHOTO OanaHnca.
OKHUCINTENTbHO-BOCCTAHOBUTEbHBIC PEAKIIUH B
MpHUpoJie, NPOU3BOJACTBEHHBIX TIpolieccax |
JKU3HEESITETbHOCTH OPraHU3MOB.
KonuyecTBeHHBIE  OTHOIIEHUS] B XHMHHU.
OcCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XUMUU U
pacueTsl M0 YpaBHEHUSAM XUMUYECKUX PEeaKIUH.
Monp Kak eIWHHMLA KOJIWYEeCTBA BELIECTBA.
MonsipHasg Macca. 3aKOHBI COXPaHEHUS] MacChl U
sHepruu. 3akoH ABoraapo. MomsipHbIl 00BeM
ra3oB. OTHOCHTENbHAs IUIOTHOCTH  Ia30B.
PacueTsl o ypaBHEHUSIM XMMUYECKUX PEAKLIUN
c HCIOJIb30BaHUEM MAacchl, o0beMa
(HOpMallbHBIE yCJTIOBMSI) Ta30B, KOJHMYECTBA
BEIIECTBA.

2.2

DJ1eKTPOIUTHYECKAS
JUcCOHANMA U HOHHBIA
o0MeH

Teopus SIEKTPONUTUYECKOH  JUCCOLMALIMH.
Nonbl. D1eKTponuThl, HEANEKTPOIUTHI. Peakiiuu
noHHoro obOmeHa. CocraBieHHE peakiuit
MOHHOIO OOMEHa IIyTeM COCTaBJICHHS UX
MOJIHBIX M COKPAIlEHHBIX MOHHBIX YpPaBHEHHH.
KucnotHo-0oCHOBHBIE peaKINU.

WNoHbl. D1eKTpOAUTHL, HEIIEKTPOIUTHL. Peakuuu
noHHoro obmena. CocraBieHHEe peaKIui
WOHHOTO OOMEHa TIyTeM COCTaBJICHHS WX
MOJIHBIX M COKPAIIEHHBIX MOHHBIX YpaBHEHHH.
KucnoTHO-OCHOBHBIE peakiuu. 3ajaHus Ha
COCTaBJICHUE HWOHHBIX pEaKLUUid M peakuui
TUAPOJIN3A COJIEH.

Pasn

el 3. CTpO@HI/IC M CBOICTBA HCOPTraHNYCCKUX BCHICCTB

3.1

Kaaccupuxanms,
HOMEHKJIATYPA U CTPOeHHe
HEOPraHN4eCKNX BelecTs

[Ipeamer HEOPraHu4YeCcKon XUMUU.
Knaccudpukanms HEOpPraHWYeCKUX  BEIIECTB.
IIpocTeie u cnoxHbele BemiecTBa. (OCHOBHEBIE
KJacChl ~ CIOXHBIX  BeUIeCTB  (OKCHPBI,
THUAPOKCHUIBI, KHCIIOTHI, COJH). B3anMocBs3b
HEOPTaHUYECKUX BEIIIECTB. ArperartHbie
cocTosiHUS  BellecTBa. Kpucramiuueckue u
aMop(QHbIe BemecTBa. THITBI KPUCTAIUINIECKUX
pemeTok (aTOMHas, MOJIEKYJISIpHAs, WOHHAfi,
METaJUIn4ecKas). 3aBHCHUMOCTh (DHU3NYECKUX
CBOICTB BeIIECTBa OT THUIA KPHUCTAIINYECKOMN
pEIIeTKH. 3aBHCHMOCTD XUMHYECKOIH
aKTUBHOCTH BEMIECTB OT BHJA XUMHYECKOMH
CBA3M W THIIA KPHUCTAIIMYECKOH pEIIETKH.
ITprunHBEl MHOr0OOpa3us BEILECTB.

HomenkiaTypa  HEOpraHMYeCKHX  BEILECTB:

Ha3BaHWE BEIIECTBA MCXO/ M3 UX XUMHUIECKOMH
(GOpMyIIBI WM COCTaBJICHHUE XUMHUYECKOM
(GopMyINbI WCXOAsl M3 Ha3BaHUs BEIIECTBA I10
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mexayHaponHoit (MIOITAK) wnm TpuBnanpHO
HOMEHKJIAType.

Pemenue MPaKTUYECKUX 3aJlaHAN o
KJIACCH(DUKAITIH, HOMEHKJIATYPE U XUMUYECKUM
dhopmynam HEOPTaHUYECKUX BEIIIECTB
Pa3IMYHBIX KJIaccoB (YrapHBIN ra3, YIIIEKUCIBIN
ras, aMMHak, TallleHas W3BECThb, HeralieHas
U3BECTh, MMUTHEBASI COJIa U APYTHX): HA3bIBATh U
COCTaBIATh (HOPMYIJIBI XMMHUYECKUX BEIIECTB,
OMpENIETSATh MPUHAIIC)KHOCTH K KIIACCY.

HcTounuky XuMudeckon nHpopManuu (CpecTB
MaccoBod uWHpOpManuu, ceTh HHTepHET wu
npyrue). Ilouck mHpOpManuy 1O Ha3BaHUSM,
ueHTHU(HUKATOpaM, CTPYKTYPHBIM opMyJiam.

3.2

DU3NKO-XUMHYECKHe
CBOICTBA HEOPraHU4eCKUX
BellleCcTB

Mertamtpl. O0mue (u3NIecKne U XUMHYECKUE
cBoiicTBa MeTaiioB. CrnocoObl TMOTYYEHHSI.
3HaYeHUe METAJUIOB U HEMETAIIJIOB B IIPUPOJIE U
JKU3HENESITEIbHOCTH YEIOBeKa M OpPraHU3MOB.
Kopposust MeTasnoB: BUIBI KOPPO3HH, CTIOCOOBI
3aLIUTHl METAJUIOB OT KOPPO3UH

Hemeramibl. O0mue Gpu3nyecKue 1 XUMHUIECKUE
CBOMCTBA HEMETAUIOB. TUNWYHBIE CBOWCTBA
HemetayuioB [V— VII rpynm. Knaccndukanus u
HOMEHKJIaTypa  COEJUHEHWH  HEMEeTaJuIOB.
KpyroBopoTsl ~ OMOT€HHBIX  DJIEMEHTOB B

IpUpPOJIE
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB
HEOPTaHUICCKUX BEIIECTB (oxcumoB,

TUAPOKCUIIOB,  KHCIOT, COJed U  1p.).
3aKOHOMEpHOCTH B HM3MECHEHHHM  CBOWCTB
MPOCTHIX BEIIECTB, BOJOPOJHBIX COEAMHEHUH,
BBICIINX OKCHIOB U TUAPOKCHJIOB.

CocTraBrieHue ypaBHEHUN XUMHUYECKUX peaKIuit
C  yyacTHeM  MPOCTBIX U CIIOKHBIX
HEOPraHMYECKUX  BELIECTB:  METAUIOB U
HEMETAJUIOB; OKCHUOB METAJJIOB, HEMETAJJIOB U
aM(pOTEpHBIX ~ JJIEMEHTOB;  HEOPraHWYeCKUX
KHCJIOT, OCHOBaHHM u aM(OTepHBIX
TUAPOKCH/IOB; HEOPraHN4YEeCKUX conei,
XapaKTEepHU3YIOLUX UX CBOICTBA.

Pemenne MIPaKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJIaHUil Ha CBOMCTBA, COCTaB,
moyiydeHue u  0Oe30MacHOe HCIOIh30BaHUE
BaXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN NEATeIbHOCTH YEIOBEKA.

3.3

Naentndguxanus
HEOPraHMYeCcKHUX BellecTB

Pemenue OKCIICPUMCHTAJIbHBIX 3aga4 Io
XUMHUYCCKUM CBOICTBaM MCTaJIJI0OB )41
HEMETAJIJIOB, IO paCllO3HaBaHWUIO U IMOJIYYCHUIO
COGI[I/IHCHI/Ifl MCTAJIJIOB 1 HEMETAJIJIOB.
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Unentudukanys HEOPraHUYECKHX BEIIECTB C
WCTIONB30BaHNEM WX  (U3UKO-XUMHUYECKHX
CBOMCTB, XapaKTEPHbIX KAYECTBEHHBIX PEAKITUH.

Pazn

en 4. CtpoeHue 1 CBOMCTBA HEOPTAHUYECKUX BEIIECTB

4.1

Kaaccnpuxanus,
CTPOEeHHe U HOMEHKJIATypa
OPraHUYecKUX BellecTB

[losiBneHue U pa3BUTUE OPraHUYECKOH XUMUU
Kak Hayku. IlpenMer opraHuuyeckol XHMMHU.
Mecto U 3HayeHHE OpPraHUYECKOM XHMHHU B
CHCTEME €CTECTBEHHbIX HAYK.

XuMunyeckoe CTpOEHHE Kak  TIOpSZIOK
COEIMHEHHsI aTOMOB B MOJIEKYJIE COIJIACHO HX
BaJEHTHOCTH. OCHOBHBIE TOJIOKEHHUSA TEOPUHU
XUMHYECKOTO CTPOCHUS OpPTaHUYECKUX
coemuHeHnit A.M. bytnepoBa. YriepomHsrit
CKEeJIeT OpraHNYeCcKON MOJIEKYJIbl. 3aBUCUMOCTh
CBOWCTB BEIIECTB OT XMUMHUYECKOTO CTPOCHHS
MoJIeKyJl. I3omMepust U H30Mephl.

[onsiTre o GhyHKIIMOHANBHOI TpymTe. Pagukait.
[Mpuanuner  knaccuukanuu — OpraHUYecKUuX
coeMHEeHU. MexxnyHapoqHasi HOMEHKJIaTypa U
OPUHOMIIBI ~ HOMEHKJIATyphl — OPraHUYECKHX
coequneHmnid. [lonstne 00 a3oTcoAepiKamIux
COCAUMHCHUAX, 6I/IOJ'IOI‘I/I‘IGCKI/I AKTHUBHBIX
BemiecTBax (yriieBojax, kKupax, Oenkax u zp.),
BBICOKOMOJIEKYJISIPHBIX COCIMHEHHSIX
(MoHOMED, TTIOMUMED, CTPYKTYPHOE 3BEHO).
HomeHnkmnatypa OpraHM4ecKuX COEJUHEHUH
OTJENBHBIX KJIaCCOB (HachIICHHBIE,
HCHACBIIIICHHBIC u apoMaTHUYCCKUC
YIJIEBOJIOPO/IbI, CHUPTHI, (PEHOJBI, AJbJETH/IbI,
KETOHBI, KapOOHOBBIE KHCJIOTBL H©  [p.)
CocTaBieHne TOJHBIX M COKpAIIEHHBIX
CTPYKTYPHBIX (DOpPMYJT OpraHUYECKUX BEIECTB
OTJENBHBIX KJIACCOB, UCIONb3YS UX Ha3BaHUS 110
CHUCTEMAaTUYECKOI u TPUBUAIBHOU
HOMEHKJIaType (PTWICH, alleTWIeH, TIUIEPHH,
¢denon, ¢opmanbaernn, YyKCycHas KHCJIOTa,
mmnuH).  Pacuersl  mpocrteiimedt  hopmyIibl
OpraHu4eCcKOi MOJIEKYJIBI, HACXOIs u3
2JIeMEHTHOr0 cocTana (B %).

4.2

CBoiicTBa OpraHn4ecKux
coeTUHEeHUI

DU3NKO-XUMHUYECKHUE CBOMCTBA OpPraHUYECKUX
COCIMHEHUH OTAETHHBIX KJIaCCOB (0COOEHHOCTH
KJIACCU(UKAIIMK W HOMEHKJIATyphl BHYTPH
Kjlacca, TOMOJIOTHMUYECKHH psa W oOmias
¢dopmyna; u3omepus; (U3NUYECKHE CBOMCTBA,
XUMHYECKHUE CBOMCTBA; CLIOCOOBI IMOJTyYeHH ):

— TpeIeNibHbIE  YIJCBOJAOPOIbI (AJKaHbI H
[UKJIOAJKaHbl). ['opeHne MeTraHa Kak OIUH W3
OCHOBHBIX HMCTOYHHUKOB Tera B
MPOMBINIUIGHHOCTH W ObiTy.  CBOMCTBa
MPUPOJIHBIX YTIIEBOAOPOIOB, HAXOXKIEHHE B
MIpHUpoO/Ie ¥ IPUMEHEHNE aJTKaHOB,
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—  HempenenbHble  (QJKEHbI, AJIKHHBI H
aJKaJIMCHbI) U apOMaTHUYECKUE YTIICBOAOPO/IBI.
I'openue aleTHICHA KaK HUCTOYHHUK
BBICOKOTEMIIEPATYPHOT'O IIAMEHH ISl CBAPKHU U
PE3KH METAILIIOB

— KHCJIOPOACOACPIKAIIUE COCIUHCHHUS (CIUPTHI
1 (QeHONbI, KapOOHOBBIE KHCIOTHI H 3(HPHI,
aNpICTHIBI W KETOHBI, JKUPBI, YIJICBOIBI).
[IpakTHuecKoe NPUMEHEHHE DTHICHIIHKOJI,
TJIMLICPUHA, (enona. [Ipumenenue
dopmanbaeruia, —aneTanbAeruaa, YKCYCHOH
KHCJIOTHI. MBLJIa KaK COJIM BBICIIMX KapOOHOBBIX
Kuca0T. Morollye CBONCTBA Mbliia

— a30TcojiepXKalllie COCITUHCHUS (aMHHBI WU
aMUHOKHCIIOTHI, 0€JIKH1 ). BhICOKOMOJIEKYIIpHBIS
coeTMHECHUS (CHHTCTHYCCKHE M OHMOJIOTHUSCKH-
aKTUBHBIC). MOHOMEp, MOIUMEpP, CTPYKTYPHOE
3BeHO. [lonmMepu3aius 3TUIICHa KaKk OCHOBHOE
HaIMpaBJICHHE €r0 UCIIOIb30BaHHS.

I'enetnyeckass  CBA3p  MEXIY  KlaccaMu
OpraHUYECKUX COCIUHEHUH.
CaoiicTBa OpraHUYEeCKUX COETMHEHUI

OTJENBHBIX  KJIacCOB (TprBHaNbHAS u
MEXIyHapOIHAs HOMEHKJIATypa, XHUMHYECKUE
CBOICTBA, CITOCOOBI TIONYYEHWs): TpeneIbHbBIE
(amkaHBl M UUKJIOAIKAaHBI), HEIMpeaeIbHbIE
(aIKeHBI,  QJIKWUHBI W alKaJWCHBI) |
apoOMaTHYeCKUe YTIIEBOJOPOABI, CIHUPTHI |
(deHonbl, KapOOHOBBIE KHCIOTHI U A(MUPHL,
aJbJICTH]IBI U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTEI,
BBICOKOMOJIEKYJISIPHBIE COSIMHEHMSL. 3aaHus Ha
COCTaBJICHHE YPAaBHEHUH XMMHYECKUX pPEaKIuit
C yYacTHeM OpraHMYeCKMX BEIIeCTB Ha
OCHOBAHHWU HX COCTaBa U CTPOCHHUS

CocraBjeHHe CXeM peakuuil (B TOM 4Hcie I0
NPENIOKEHHBIM ~ [IeTI0YKaM  TIPEeBpaIlleHHiA),
XapakTepU3yOUIMX  XUMHUYECKHE  CBOMCTBa
OpraHUYECKUX COCAMHEHHI OTAEIBHBIX
KJIACCOB, CITOCOOBI MX TIONYYEHHS] W Ha3BaHUE
OpPraHUYECKUX COEJUHEHUH MO TPUBHAIBHOU
WA MEXK]TyHApOIHOU CUCTEMaTUYECKOU

HOMEHKJIATYpe.

Pewenne IIPaKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX  3aJaHuii  Ha  CBOWCTBA
OpPraHUYECKUX COCIMHECHHN OTJIENBHBIX
KJIACCOB.

4.3

Nnentudurkanus
OpPraHuYecKHX BellecTB,
HX 3HAUYEHHE U
npuMeHeHue B ObITOBOM U

buoopranuueckue coenunenus. [Ipumenenune u
Omosornueckass pojib yriieBojoB. OKwuCIEeHHE
VIJIEBOJIOB — HWCTOYHUK DHEPTHUM  JKUBBIX
OpTraHU3MOB. Ob6iactu TIPUMEHEHUS
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NMPOU3BOJACTBEHHOM aMHUHOKHCIIOT. IlpeBpaiieHnss OCNKOB NMHIMA B
ACATEIbHOCTH 1€10BCKa opranm3me. buonorudeckue (QyHKIUU OEITKOB.
buonornueckne  pynknmm  kupoB.  Poab
OPTaHMYECKOW XWMHUH B pEIIEHUN TpodiIemM
MUIIEBOH 0€30MacHOCTH

Posib oprannueckoit XuMuu B peIieHuH poodieM
SHEPTreTHYECKOH Oe30MacHOCTH, B Pa3BUTHH
MEIWIWHBI, CO3JaHWH HOBBIX MAaTepHAJIOB,
HOBBIX UCTOYHHMKOB DHEPruu (aJIbTePHATHBHEIC
HCTOYHUKHU 3Heprun). OnacHOCTh BO3JIEHCTBUS
Ha JKMBBIE OPTaHW3MBlI OPTaHUYECKHUX BEIECTB
OTJIENBHBIX KIACCOB (YTJIEBOJOPOMBI, CIIHAPTEHI,
(eHoNbI,  XJIOpOpPraHWYECKHe IPOU3BOIHBIE,
anpIeruasl W JAp.), CMBICH  TIOKa3arems
MIPENIENBHO TOMYCTUMON KOHIIEHTPAIIHH.
WNnentudukanys OpPraHUYECKUX COCAMHECHUN
OTJIENBbHBIX KJIaccOoB (Ha MpHUMEpe ajbAETHIOB,
Kpaxmaja, YKCYCHON KHCIOTBI, OSIIKOB H T.II.) C
HUCIIOJIB30BaHUEM Hux (1)I/I3I/IKO-XI/IMI/I‘I€CKI/IX
CBOMCTB M  XapaKTEpPHBIX  KAayECTBEHHBIX
peaxmuii. JleHarypanus Oenka mpu HarpeBaHUU.
IIBeTtHpie peakmuu OenkoB. Bo3HHWKHOBeHHE
AQHAIUTUYECKOTO CHUTHala C TOYKH 3pEHUs
XUMHYECKHX TMPOILECCOB TPH TMPOTEKAHUU
KaueCTBEHHOU peakuuu, MO3BOJISIFOLLIEH
UICHTHUQHIINPOBATD MIpEJIOKEHHbIE
OpraHMYECKHE BEIIECTB.

PaSILeJ'I 5. Kunetnueckue u TEPMOANHAMUYCCKUEC 3dKOHOMCPHOCTH IMTPOTCKAHNUA XUMHWYCCKHUX 363.1(].[14171

5 CropocTh XUMHYECKHX CkopocTh  peakluu, €€ 3aBUCHUMOCTh OT
peaknmi. pasIn4HbIX (HPaKTOPOB: MPHPOIBI PEArHPYIOLINX

BEIIECTB, KOHIIEHTpaIuu pearupyronmx

BEIIECTB, TEMIIEPATyPHI u TUTIOMIA U

pEaKIMOHHOMN MTOBEPXHOCTH. TemoBsle

3G (deKThl XUMHUYECKHUX peakiuil. OK30- U
SHIOTEPMUYECKHUE, PEAKIINH.

ObpaTtumocTh peaxknuii. Xumuueckoe
paBHOBECHE M €r0 CMEIIEHHE MO AcHCTBHEM
Pa3IMIHBIX baxTopoB (xoHLIEHTpaLUs

peareHToB WM MPOAYKTOB PEaKInH, aBJICHNE,
TeMmreparypa) Uil CO3JaHUsl ONTHMAaIbHBIX
YCIIOBHH TPOTEKAHHSI XMMHUYECKUX TMPOIECCOB. | 2 2
[Tpunnun Jle larenbe.

PerieHne npakTHKO-OpUEHTUPOBAHHBIX 33 JaHUI

Ha aHau3 (DaKTOPOB, BIHSIONINX HA U3MECHEHHUE
CKOPOCTH XUMHUYECKOH peakuuu, B T.4. C
MO3HMIMI  DKOJIOTHYECKH  Ieeco00pa3Horo
MOBEJICHUS B OBITY U TPYIOBOM JIEATEIEHOCTH B
IEJSX COXPAaHGHHWS CBOETO  370POBBI U
OKpYKalolllel NpupoIHOM Cpebl.

Penenune npakTHKO-OpUEHTUPOBAHHBIX 3aIaHUN
Ha mnpuMmeHeHue npunuuna Jle-lllatense nms

HAXO0XKJICHUS HaTpaBICHUS CMELICHUS
paBHOBECHS XUMHYECKOH pEaKIMH W aHaJHn3
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(baKTOpOB, BIMAIOIINX Ha CMCIICHUEC
XUMHNYECKOro paBHOBECH.

Paznen 6. PacTBophI

6.1 | [lousiTHE O pacTBOPaAx

PactBopenue Kak (PM3UKO-XUMUYECCKHI
nporecc. PactBopel. CriocoObI IPHUTOTOBIICHHUS
pactBopoB. PactBopumoctb. MaccoBas n1oas
pacTBOpeHHOTO BemiecTBa. CMBICT TOKa3aTels
MPENIEbHO JOMyCTUMOM KOHIICHTPAIIUA M €ro
WCIIOJb30BAaHNE B  OILICHKE 3KOJOTHYCCKOH
0e30rmacHOCTH.

IIpaBuna  3KONOTHYECKH  LIEIE€COOOPa3HOTO
MOBEJICHUS B OBITY U TPYZIOBOI AEATENBHOCTH B
LEeNsIX COXPaHeHHs CBOETro  3/0pOBbI U
OKpY>Karllled NPUPOJHON Cpedbl; OMACHOCTh
BO3/EHCTBHUSA Ha KHBbIC OpraHU3MBbl
OIpEJICJICHHBIX BEILECTB.

6.2 | UccaexoBanue CBOMCTB
pacTBOpoOB

Pemenne MIPaKTUKO-OPUEHTUPOBAHHBIX
pacyeTHBIX 3aJaHnui Ha pacTBOpHI,
HCTIONIB3yeMbIe B OBITOBOI U TPON3BOACTBEHHOM
JeSITeIbHOCTH YEJIOBEKa.

Paznen 7. Xumusi B ObITY M IPOU3BO,

JICTBEHHOM JIEITEIbHOCTH YeJIOBEKa

Xumus B ObITY U
MPOU3BOACTBEHHOM
AesITEILHOCTH YeT10BeKa

Hogelimue noCcTMXEHUS XUMHYECKOW HayKd U
XUMUYECKOH TexHonoruu. Pomp xumum B
00eCTeYeHnH HKOJIOTHYECKOH, SHEPreTHIeCKOM
W nuoeBod  0e30mMacHOCTH,  Pa3BUTHH
MeauuuHel. [lpaBmia moMcka W aHanM3a
XMMUYECKOW HMHQPOpPMALMK M3  Pa3IHUYHBIX
UCTOYHUKOB.

Ilouck w aHanM3 KeWcOB O MPUMEHEHUHU

XMMHUYECKHX BEIIECTB U TEXHOJOTHH C Yy4ETOM
Oynyiieit npopecCHOHAIbHON JISATSIIbHOCTH 10
TeMaM: BaXKHEUIIIHE CTPOUTCIIbHBIC MaTCpUaJIbI,
KOHCTPYKITHOHHBIE MAaTePHAIIbI, KPACKH, CTEKJIO,
KepaMuKa, MaTephaabl [UIS  DJIEKTPOHHUKH,
HaHOMATEPHAJIbl,  TEKCTHJIbHbIE  BOJIOKHA,
UCTOYHHKH  DHEPrHH,  OpraHWYeCKue |
MUHEpaJbHBIE  yAOOpEHUs, JIeKapCTBEHHBIE
BEIIIECTBA, OBITOBASI XMUMHUSI.

3aH_II/ITaZ Hpe}ICTaBHCHI/IC PE3YyJIbTATOB PCIICHUSA
KEHCOB B (bopMe MMHWHH-JOKJIaga C HpC3CHTaLII/Ieﬁ

Wtoro yacos:

23

46

2.3 PernameHT pacnpeaeseHusi BUA0B padot no qucuunaude ¢ JOT

I[aHHaH AUCHUIIIIMHA pCaIn3yCTCA C IPUMCHCHUCM JUCTAHIIHUOHHBIX 06pa3OBaTCJ'ILHBIX

texnosoruit (JIOT). Pactipenenenue BuaoB yueOHOM pabOThl, (GOPMATOB TEKYIIETO KOHTPOIS

MMpEaACTaBJICHEI B Ta6m/1ue:

Bup yueOHoit padoTbl

dopmaT npoBeAeHHUs

KoanuyecTBO 4acoB

JIeKIIMOHHEBIE 3aHATU

C npumenenunem J1IOT

23

[IpakTrueckue 3aHATUS

Yactuuno ¢ npumeHenuem JJOT

46
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CamocrosTenpHas padbora Yactuuno ¢ npumenenuem JJOT ‘ 0
Tekymas arrectauus Yactuuno ¢ npumenenuem J1OT
IIpomexyTouHas aTTecTanus B cucreme nucranumonnoro o0yuenus (CAO)
@®opMbI TEKYLIET0 KOHTPOJISI ®opMaT nNpoBeAeHUs
IIpakTrueckue 3aganus YactuuHo ¢ npumenenuem JJOT
XUMUYECKUH TUKTAHT KonraktHas aynutopHas pabota
Jloxnanbl YactuuHo ¢ npumenenuem JJOT
Ompoc Yactuuno ¢ npumenenuem J1OT
TecTupoBanue B cucreme nucranumnonnoro ooyuenus (C10O)

JlocTylm K CHCTEME IUCTAHIIMOHHBIX O00pPA30BATEIBHBIX MPOrPAMM OCYIIECTBISIECTCS
KaXIbIM OOYYaOlMMCS CaMOCTOSITEJIbHO C JIF00OTO YCTpoicTBa Ha mopTaie: https://sziu-
de.ranepa.l’u, B COOTBCTCTBUU C UX UHAWBUAYAJIbHBIM IIAPOJICM U JIOTUHOM K JINYHOMY Ka6I/IH€Ty
/ mpoduIIIO.

Tekymuii KOHTPOJb, TNPOBOJUMBIH B CHCTEME TUCTAHIIMOHHOTO OOYydYeHHS,
OLCHUBAIOTCA KaK B CUCTEME TUCTAHIIMOHHOT'O O6yq€HI/If:[, TaK 1 MpernoaaBaTejicM BHEC CUCTCMBI.
Joctynm Kk MarepuanaM JICKIUH NpPEJIOCTaBIsCTCS B TEUCHHE BCErO CEMECTpa IO Mepe
POXOX/ICHHS OCBOCHHUS IPOrpaMMbl. JIOCTYI K KaXI0My BHIY pabOT U KOJHUYECTBO TMOIBITOK
Ha BBINOJHEHHE 33/aHHUs TPEIOCTABISETCS OTPAHUYEHHOE BPEMS COTJIACHO pETJIaMEHTY
JUCHUITIINHBI, OHY6J'H/IKOB3HHOMY B CUCTEME TUCTAHIIUOHHOT'O O6y‘~IeHI/I$I.

3 Marepuanbl TeKYLIEro KOHTPOJSI YCHEBAEMOCTH W NPOMEKYTOYHOH aTTecTaluH
00y4YarIIHXCs
3.1 ®opmMbI H MeTOABI TEKYILIEro KOHTPOJIS YCHEBAeMOCTH MW NMPOMEKYTOUHOWH ATTeCTAHH
00y4yarIuXxcs

@dopMbI TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH:

MpakTuueckue 3amanus (I13) — 370 3amaHus, ¢ MOMOIIBIO KOTOPBIX y yYallHXCS
(GOpMUPYIOTCS M Pa3BUBAIOTCS NPABUIIBHBIC TPAKTHUECKHE ICHCTBUSI.

HpaKTH‘IeCKI/Ie 3alaHuA B paMKaxX H3Y4YCHHA JUCHUIIIIMHBI «XUMU» IpeaACTaBJICHBI
peleHneM 3ajiad, COCTaBJICHUEM XUMUYECKUX (JOPMYJI U YpaBHEHUN XUMUYECKUX PEaKIUil.

Cucremaruzaiysi — MBICIUTEIbHAS JIESTEIBHOCTh, B TPOILECCE KOTOPOH H3ydaeMble
O0O0BEKThl OpPraHU3YIOTCS B OINPEICIEHHYI0 CHCTEMYy Ha OCHOBE BBIOPAHHOTO IPUHIIUIIA.
OOyueHne TpoIecCy CUCTEMAaTH3allH I03BOJSIET C(HOPMHUPOBATH Yy OOYYArOIIUXCS HaBBIK
KJIacCHU(UKAIUH, T.€. pacIIpeIeSICHUs] 0OBEKTOB IO IPYIaM Ha OCHOBE YCTaHOBJICHHUS CXOJICTBA
U Pa3IMudM, a TaK)Ke YYUT YCTaHABIMBATh MPHUYUHHO-CIICJACTBEHHBIC OTHOIICHHS MEXKIY
N3y4acMbIMU q)aKTaMI/I, BBIACIIAIT OCHOBHBIC CIHWHUIIBI MaTcpHalia. CI/ICTCMaTI/I?)aI_[I/II/I
IpEIIECTBYET aHaIN3, CUHTE3, 0000I1IeHNE, CPaBHEHUE.

Kputepuu orniennBanus:


https://sziu-de.ranepa.ru/
https://sziu-de.ranepa.ru/
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Oyenku «omauyHo» 3aCIHy>KUBACT CTYACHT, €CJIM OH MOJTHOCTHIO U TPABUIHHO BBITIOJIHUI
3a/IaHMS U3 TPAKTUUYECKON pabOThl, BEPHO U MOJIHOCTHIO OTBETHII HA JOTIOJHUTEIHHBIE BOIIPOCHI,
cZieial BEpHBIN U OJTHBINA BBIBOJI IO PE3YJIbTATy PabOThI;

Oyenxu «xopouio» 3aCiayKUBAET CTYACHT, €CJIM OH MOJHOCTHIO U MPABUIHHO BHITOIHUI
3a/IaHUS U3 MPAKTUYECKON pabOThI, 3aTPyAHSAETCS OTBETUThH HA JIOMOJHUTEIbHBIE BOIPOCHI WIH
HE cJIeJall/c/ieNiaa HeBEpHBIN BBIBOJ 110 PE3yIbTaTy padoThI,

Oyenxu «yooeremeopumenbHoy 3acily>KUBaeT CTYACHT, €CJIM OH HE MOJHOCTHIO WU
YaCTUYHO HEBEPHO BBIMOJIHUI 33aHUS U3 MPAKTUYECKOW pabOThl, 3aTPyJHSIETCS OTBETUThH Ha
JIOTIOTHATEIFHBIC BOTIPOCHI WIIM HE CJIeTIaJl/C/IeNIall HEBEPHBIH BBIBOJ 110 PE3YJIbTaTy paOOTHI;

Oyenka «ney00871€meopumenbHo» CTaBUTCS CTYIEHTY, KOTOpBIM HENpaBUIBHO
BBITIOJTHIIT 33JJaHUS U3 IPAKTUUECKOM paOOThl UM COBCEM MX HE BBIMOIHHUIL.

Xumnueckuii 1ukTaHT (X)) — MeToa, KOTOPBIH OTHOCUTCS K MHChbMEHHOH (opme
KOHTpOJIA 3HaHUM yuammxcs. [Ipy mpoBeIeHHM XHMHUYECKHX JTUKTAHTOB AKTHUBU3UPYETCS
MBICJIUTENIbHAST ACSATENBHOCTh YUYalIUXCsl, CaMOMPOM3BOJILHO 3allOMUHAIOTCS CHEIUATbHBIC
CBEICHHUSI 110 TpeaMETy. XUMUYECKHUI TUKTaHT HECET JOMOJIHUTEIbHBIC CBEJCHHS K N3y4aeMOi
TeMe, IOMOTaeT MOHITh MPUMEHEHHE XUMUYECKUX 3HAHUN B MPOU3BOJICTBE, MEIUIIMHE, OBITY.
OH MOATBEPKJAET CBS3h HAYKHU C KU3HBIO, OCYIIECTBIISET MEXIPEIMETHBIE CBS3H, PA3BUBACT
Kpyro30p, IHUPOTY U HAYYHOCTh B3IJIAJIOB, YCHJIMBACT MOTHUBAIIMIO K M3YUCHHIO TIPEIMETA.

Kpurepuu onienuBanus:

Oyenku «omauynoy 3aCIy’KUBA€T CTYAEHT, €CIM OH OTBETHJ MpaBuibHO Ha 90%
BOITPOCOB TECTA;

Oyenku «xopowioy 3acIyKMBAeT CTYACHT, €CJIU OH OTBETHJI MpPaBUJIBHO HA YacTh
BorpocoB 70%-90%;

Oyenxu «yoosiemeopumenbHoy 3aCIyKUBAET CTYJEHT, €CIU OH MPaBUIHLHO OTBETHII
4acTh BOpocoB 50%-70%;

Oyenku «Heyo0os1emeopumenbHo» 3acily>KUBaeT CTYJEHT, €CJIM OH MPABUJIbHO OTBETHII
MeHee yeM Ha 50% Bompocos.

Joxaansl (J) - 5To camocTodTenbHas yueOHO-UCCIeA0BaTeNbCKask paboTa CTy/IeHTa, T1e
aBTOP PACKPBIBAET CYTh UCCIIEAYEMOI MPOOIEMBI, TPUBOIUT PA3TUYHbBIE TOUKH 3PEHUS, a TAKKE
coOcTBeHHBIC B3TJIAIbI HAa Hee. ConeprkaHue MaTepuaia JIOJDKHO OBITh JIOTHYHBIM, H3JI0’KCHHE
MaTepHuaia HOCUT TPOOIEMHO-TIONCKOBBINA XapaKTep.

[TpumepHBIe dTanbl pabOThHI HAZl JOKJIA0M: (OPMYIUPOBAHNUE TEMBI (TeMa TOJKHA OBITh
aKTyaJbHOM, OPUTHHAIBHON M MHTEPECHOH MO COIEp KaHUI0); MOAO0p U M3yYeHHE OCHOBHBIX
HWCTOYHMKOB TII0 TEMe; cocTaBlieHne Oubnuorpadum; oO0pabOTKa W CHCTEMAaTHU3aIUs

nHpopmaruu; paszpaboTKa IUIaHA, HAMHWCAHHWE [OKJaaa; MyOJIMYHOE BBICTYIUICHHE C



17

pe3yJbTaTaMH HCCIIEAOBaHUS (Ha CEeMHMHape, Ha 3acelaHUHM MPEIMETHOrO KpYXKKa, Ha
CTYACHYECKON HAy4YHO-TIPAKTHYECKON KOH(PEPEHIINHU, Ha KOHCYJIbTAINHN).

Jloknaz AOJKeH OTpaXkarh:

- 3HaHUE COBPEMEHHOI'0 COCTOSIHUS NPOOJIEMBI;

- 000CHOBaHME BBHIOPAHHOW TEMBbI; HCIIOJIB30BaHUE U3BECTHBIX PE3YJIbTATOB U (PaKTOB;

- TIOJHOTY LMUTUPYEMOH JHMTEpaTyphl, CCHUIKA Ha pabOTHl yYEHBIX, 3aHUMAIOIIUXCS
JAaHHOM TIPOOJIEMON;

- aKTyaJIbHOCTh IIOCTaBJICHHOM MpoO0JIeMbl; MaTepual, MOATBEPKAAOLINA HayuyHoe, T100
NPaKTUYECKOE 3HAUCHHE B COBPEMEHHOE BpPEMSI.

BricTymuienue ¢ 10K1a0M MpoI0iHKaeTCs B TeUeHue 5-7 MUHYT. BrIicTyIieHne cryienTa
C JIOKJaJOM JOJDKHO COIPOBOXKAATHCS Npe3eHTalueld. BelcTynmaromeMmy CTyAeHTy, IO
OKOHYaHUU MPEICTaBIEHUS J10KIaJa, MOTYT ObITh 33JJaHbl BOIIPOCHI 110 TEME JO0KJIa/a.

Pexomenyemsrii 00beM JOKIIa1a— 2-3 CTpaHULBI IEYaTHOTO TEKCTA.

Kpurepuu onieHuBanus:

Oyenku «omauuHoy» BBICTABISAETCS B TOM CIIydae, €CIIM TEeMa PacKpbITa MOJIHOCTHIO;
IpeJCTaBIeH OOOCHOBaHHBIM 00BEM HMHPOPMALMKM; H3JIOKEHUE MaTepuana JIOTUYHO,
JOCTYITHO;

OyeHku «xopouio» BBICTABIISIETCS B TOM CIydae, €CIM TeMa PacKpbITa XOpOIIIo, HO HE B
MOJTHOM 00b&Me; MH(pOpMAMM NPEACTABICHO HEAOCTATOYHO; B OTAEIBHBIX CIIydasx
HapyIlleHa JIOTHKa B U3JI0KEHUH MaTepHaia, He COBCEM JOCTYITHO;

Oyenku «yo0osenemeopumenbHoy BBICTABIAETCS B TOM CIydae, €CJIM PacKpbITa Majast
9acTh TEMBI; IMOWCK WH(POPMALUU MPOBEAEH IMOBEPXHOCTHO; B H3JIOKEHUHM Marepuasa
OTCYTCTBYET JIOTHKA, IOCTYITHOCTb;

Oyenka «Hey0081emeopumenbHo» BBICTABISETCS B TOM CIIydae, €ClIM CTYICHT He
BBITTOJTHAJT JTOKJIAI.

Omnpoc (O) - 5T0 OCHOBHOW BHJI YCTHOM NIPOBEPKH, MOYKET HCIIOJIB30BAaThCA Kak
¢bpoHTaNbHBI (Ha BOMPOCHI TMpenojaBaTest MO CPAaBHUTEIBHO HEOONBIIOMY O0bEMY
MaTepHuajia KpaTKue OTBETHI (KaK MpaBHJIO, C MECTa) Jal0T MHOTrMe o0ydvaromuecs), Tak U
WH/IMBUYaIbHBIA (IIpoBepKa 3HaHUM OTJENBbHBIX o0ydaronmxcs). KomOnHupoBaHHbIi onpoc
- OJJHOBPEMEHHBIH BBI30B JIJISI OTBETA CPa3y HECKOJIBKUX OOYYAIOUIMXCS, U3 KOTOPBIX OJMH
OTBEYAET yCTHO, OJMH-JIBA TOTOBSTCS K OTBETY, BBHIMIONHSS HA TOCKE pa3IMYHBIC 3aIlUCH, a
OCTaJIbHBIE BBIMOJIHSAIOT 32 OTAEIbHBIMH CTOJIaMHU WH/IMBUyaJIbHbIE
MUCHMEHHBIE WM MPAKTHYECKUE 3a1aHUS TIPETIOIaBaTEs.

Kputepuu orniennBanus:
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Oyenku «omauyHoy 3aCIyKUBACT CTYJICHT, €CIIM OH CBOOOJHO ¥ MPABHIIBHO OTBETHII
Ha MMOCTABJICHHBIN BOMPOC, 3HAET OCHOBHBIC TEPMUHBI U OMPEICICHHS IO TEME, OTBEUaeT Ha
JIOTIOJTHUTEbHBIE BOTIPOCHI;

Oyenxu «xopouioy 3aciy>KUBaeT CTyACHT, €CIIU OH CBOOOJIHO U MPAaBUIBLHO OTBETUJI HA
MIOCTABIICHHBIM BOMPOC, 3HACT OCHOBHBIC TEPMUHBI U ONPEICIICHUS 10 TeMe, 3aTPyIHSICTCS
OTBETUTH HA JIONIOJHUTEIILHBIC BOIIPOCHI,;

Oyenku «y00671emeopumenvHoy 3aciyKUBAET CTYACHT, €CJIM OH MPABUILHO OTBETHII
Ha TIOCTaBJIEHHBIA BOMPOC, HO MPU ATOM IUIOXO OPUEHTHPYETCS B OCHOBHBIX TEPMHHAX U
OTIpE/ICTICHUSX 110 TEME, HE MOXKET OTBETHTH HA JOIIOJIHUTEIHHBIC BOTIPOCHI;

Oyenka «Hey0081emeopumenbHo» CTaBUTCS CTYICHTY, KOTOPBIM HEITPABIUIIEHO OTBETHIT
Ha BOIIPOC WJIM COBCEM HE JIaJl OTBETA.

TecrupoBanmue (T) — 3aganus, ¢ Bapuantamu oTBeTOB. Kputepuu olieHuBaHus

Oyenku «omauyno» 3aCITyKMBACT CTYACHT, €CJIM OH OTBETWJ MpaBuibHO Ha 90%
BOTIPOCOB TECTA;

Oyenku «xopowio» 3aciIy>KUBaeT CTYAEHT, €CJIM OH OTBETHJI NMPABUJIBLHO Ha YacTb
BorpocoB 70%-90%;

Oyenku «y00671emeopumenbHo» 3aciyKUBAeT CTYICHT, €CIIM OH MPAaBHIBHO OTBETHII
4gacTh BOIpocoB 50%-70%;

Oyenxu «Hey00s81emeopumenbHo» 3acily>KUBaeT CTYJEHT, €CIM OH MPABUIBHO OTBETHII
MeHee yeM Ha 50% Bompocos.

Kpurepun onenuBanus:

Onenka oOyyaromMXcs OCYIIECTBISETCS MpenojaBaTesieM IyTeM IPOBEICHUS
NPaKTUYECKUX  3aHATUH, YCTHBIX ONPOCOB, XWUMHUYECKHX JIUKTAaHTOB, IIPOBEJICHUS
IPOMEXKYTOUYHOTO TECTHPOBAHMS, a TaKKe INPU HUTOTOBOM arrectauu OOydaroluxcsl IO
yueOHOM aucruruinHe. [loMHMO KadecTBEHHBIX IOKa3aTeeil MpPOMCXOIUT OIlIEHKa KadecTB
JUYHOCTH, CIOCOOCTBYIOIIMX IEepexoay 3HaHUN B yOEXAEHUs, BHyTpEHHHE MOOYIUTEIbHbIE
MOTHBBI, IIO3HABaTEJIbHAas AaKTMBHOCTb W HHTEPEC, CAMOCTOSATENBHOCTb, KPUTHYHOCTb,
MOJIOKUTENbHAS yueOHasi MOTHUBALIUS.

OcHOBHBbIE [T0OKa3aTeIN, KOHKPETU3UPYIOIINE KPUTEPUHU 3HAHUN CTYZEHTOB — 3TO OLIEHKH
5 «OTIAMYHOY», 4 «XOPOLIO», 3 «yIOBIETBOPUTEIBHOY, 2 «HEYAOBIETBOPUTEILHOY.

O1eHKa CTYJICHTOB IPOBOUTCS 10 IBYM OCHOBHBIM OJIOKaM:

- npeoMemHOCMb 3HAHUL — TIOJIHOTA, MPOYHOCTh 3HAHWN, YPOBEHb BOCIPOU3BEICHUS
YCBaMBaeMOro COJEPKAHUS M CBSI3€M BHYTPU HETO; CBSI3M MEXAY OTAEIbHBIMU YaCTIMHU
COJIep’KaHus MPHU 3aKPEIJICHUH M aKTyallu3alluyd 3HaHWM, YMEHUH; cTeneHb Mpeodpa3oBaHus,

PEKOHCTPYKIIMH U CPOPMHUPOBAHHOCTH HOBBIX 3HAHUHN, YMEHUI;
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- 0606I/I/;€HHOCm1) 3HAHUI — BTO cucreMarusanusi, YMCHHUC CTPOUTH MCKIIPECAMCTHBIC CBA3H,

HCII0JIB30BATh MMOJYYCHHBIC 3HAHW BHC KOHTCKCTA y‘-ICGHOfI JUCHUITIINHBI.

Onenka

IIpenmeTHOCTH 3HAHUI

O0001meHHOCTh 3HAHM

«OTInyHO»

W3noxeHne NoaydeHHbIX 3HAHUN B
YCTHOM, MUCbMEHHOW WJIH

rpadguveckoit popme, MOIHOE, B
CUCTEME, B COOTBETCTBHUHU C

TpeOOBaHUSAMU YueOHOM
[IPOrPaMMBI; IOy CKAIOTCS
€IMHUYHBIEC HECYIIICCTBEHHbBIE

OIINOKH, CAMOCTOSITEIILHO
UCTIPABIIIEMbIC CTYACHTAMH

Brinenenue CyecTBEHHbIX
MPU3HAKOB U3YYECHHOTO C
IMOMOLIBIO ONEpaluid
aHalu3a U CHHTE3a;
BBISIBIICHUE TPUIMHHO-
CJIEICTBEHHBIX CBS3€ll;
(hopMynHupoBKa BHIBOJIOB U
0000111eHMIT; CBOOOAHOE
OTICPUPOBAHNE U3BECTHBIMH
(hakTaMu U CBEJICHUSIMH C
HCIIOJIF30BaHUEM CBEICHHI
U3 IPYTHX IPEIMETOB

«Xopouio»

N3noxeHue 1oay4yeHHbIX 3HaHUN B
YCTHOM, MUCbMEHHOU U
rpadgudeckoil popme, MOJHOE, B
CHCTEME, B COOTBETCTBUMU C
TpeOOBaHUSAMU yueOHOMN
MIPOTrpaMMBbI; IOMTyCKAIOTCS
OTJIeTIbHBIE HECYIIIECTBCHHBIC
OIIMOKH, UCTIPABIISIEMbIE
CTYJI€HTAMH MOCJIE YKa3aHUs
MpenoiaBaTelis Ha HUX

Brigenenue cyiiecTBeHHbBIX
MPU3HAKOB U3yUYEHHOTO C
MTOMOIIBIO OTepaIuit
aHaJlM3a U CUHTE3a;
BBISIBJICHHUI TPUYUHHO-
CIIEICTBEHHEIX CBS3CHi;
(hopmyIMpOBKa BHIBOJIOB U
0000111eHUH, B KOTOPBIX
MOTYT OBITH OT/ETIbHBIC
HECYII[ECTBEHHBIE OIIUOKH;
MOJITBEPK/ICHUE U3yUYEHHOTO
U3BECTHBIMH (aKTaMu U
CBEICHUSIMH

((y,Z[OBJ'ICTBOpI/ITeJ'IBHO»

N3noxenne noy4eHHbIX 3HAHUN
HETOJIHOE, OTHAKO 3TO He
MIPEMSTCTBYET YCBOCHHUIO

MOCJIEAYIOLIEr0 IPOrPaMMHOTO
MaTepuaa; 10y CKarTCs
OTJIENIbHBIE CYLIECTBEHHbIE
OLIMOKH, UCTIPABJIEHHBIE C
MIOMOILBIO IIPENoIaBaTes

3aTpyIHEHUS MpU
BBITIOJITHEHUH CYIIECTBEHHBIX
MPU3HAKOB U3YYEHHOT 0, IPU
BBISIBIICHUU PUYUHHO-
CJIEICTBEHHBIX CBSI3€H U
(bopMyIIUPOBKE BHIBOJIOB

«HeynoBneTBOpUTEIBHO»

Uznoxxenue yueOHOro MaTepuaia
HETOJIHOEe, 0eCCUCTEMHOE, UTO
HPENATCTBYET YCBOCHUIO
nocneayromei yaeonoi
uH(pOpMaLINK; CYIIECTBEHHBIE
OH_II/I6KI/I, HCHUCIIPABJISICMBIC IAXKE C

MIOMOIIBIO IMMPEIIOAaBaTCIIA

BbeccucremHoe BeIzeeHITE
CIIy4alHbIX NIPU3HAKOB
WU3Y4YEHHOI'0; HEyMEHUE

MIPOU3BOJUTH IIPOCTEUIIINE

olepalnuy aHaau3a u

CHUHTE3a; IeJIaTh 0000IICHNS,

BBIBO/IbI
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[TpoMexyTouHass arTecTarysl TMPOBOJUTCS B COOTBETCTBUU C Y4YEOHBIM IUTAHOM U
paboueii mporpammoii B (hopMe 3auera, K KOTOPOMY O0Oy4aroIIUICs JOIyCKaeTCs IPH yCIOBUH
BBITMIOJTHEHUS BCEX MPAKTUUECKUX M CAMOCTOSITEIbHBIX paboT.

3adeT MpOBOJUTCS B BUJIE TECTOBOM pabOThI M YCTHBIX BOompocoB. Tect coctout u3 40
3a/IaHUI Pa3HOTO YPOBHS CIIOXKHOCTH.

3.2 OueHoYHbIE CPECTBA TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH 00y4aloIIMXCs
IIpumepHoe npakTuyeckoe 3aganue (I13):
1. Kakoe konmuyecTBO BemiecTBa (Moib) colisiHoi kucioTel HCI compepxutcst B pacTBOpe

maccoi 80,3 r?

2. CocraBbTe NIEKTPOHHYIO (hOPMYITY U TpapUIeCKyI0 CXeMy pacIpeIeeHHs dJIEKTPOHOB

B aTOM€ aJIFOMHHUA.

3. Hazosure YIJIIEBOAOPOABI ITO MGH(ﬂYHaPOﬂHOﬁ HOMCHKIJIATYpPE:

CHs
|
1) CHs—-C - CH2- CHzg;
|
CHs
CHs

|
2) CHs—CH=C - CH2-C - CHs;

| |
CoHs CHs

3) CH2=CH - C=CH - CHs
|

Cs3H7
4)CH;3—C=C - CH-CH,-CH-CHzs

| |
CHs CHs

4. CocTaBbTe CTPYKTYpHBIC (hOPMYJIBI YTIIEBOIOPOJIOB 110 MX HA3BAHUSIM:
1) 2-meTun-3-3THINEHTAaH;
2) 4,4-mumernirexces-1;
3) mnenramuen — 1,4

4) 3,3-mumeTunoyTun-1
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Ipumepnbiii xumnyeckuii fukTanT (X/1):

1. [ Xumus — 310 HayKka 0 BelecTBax U UX NPEBPALICHUSX. Ha

2. | AToM —3TO MebUaliias XUMUYECKH AeTMast YacTUIIA. Her

3. | [Ipu3HaK — 3TO OTIAMUUTETHHOE CBOMCTBO, O0IIIEe IS BCEH IPyIIIbl MaTepHajIoB Jla
VJIM BEILECTB.

4. | BemectBO — 3TO TO, U3 YE€TO COCTOSIT IPEIMETHI U TEJA. Ja

5. | IIpocToe BeniecTBO COCTOUT U3 aTOMOB Pa3HbIX XUMHUECKUX JIEMEHTOB. Her

6. | XuMHUYECKHIl 37IEMEHT — 3TO COBOKYIITHOCTh aTOMOB OJHOI'O BHJIA. Ha

7. | Marepuan uMeeT XMMHUYECKHI COCTaB U CBOICTBA, KOTOPHIE MOT'YT U3MEHSTCS B Jla
HEKOTOPBIX IPEIeIIax.

8. | CoennHeHHs — 3TO NPOCTHIE BEIIECTBA. Her

9. | CnoxHble BEECTBA — ITO BEIIECTBA, COCTOSIINE U3 HECKOJIBKUX XUMHYECKIX Jla
JJIEMEHTOB.

10. | ®usnyeckue CBOWCTBA — 3TO CBOIMCTBA BEIIECTBA, KOTOPHIE HE 3aBUCT OT Jla
BO3/JICHCTBUS HAa BELLIECTBO IPYIMX MAaTEPUajIOB WU BEIIECTB.

11. [ Monekyia — 370 Meabyaiiasi XMMUYECKH JeIuMasl YacTHIIA. Ja

12. | AToM — 3T0 MesbYaiiinas XUMHUCCKH HEeIeIMMast 4aCTUIIA. Ja

13. | Xumuueckue CBOMCTBA — 3TO CBOMCTBA BEILIECTBA, KOTOPbIE XapaKTEePU3YIOT
CTIIOCOOHOCTH 3TOTO BEIIECTBA BCTYNATh B XMMUYECKOE B3aMOICHCTBHE. Jla

14. | Xumuueckas peakius — 3TO sIBJIEHUE, KOTOPOE HE COIIPOBOXKAAETCS U3MEHEHUEM Her
BEIIECTBA MM 00pa30BaHUEM HOBOT'O BEHIECTBA.

15. [ Xumunueckast peakius — 370 XUMUYECKOE SIBJICHHE. Ja

16. | ®dusnyeckue sSBICHUS HE CONPOBOXKIAIOTCS 00pa30BaHUEM HOBOI'O BEIIIECTBA. a

17. | Xumudeckre CBOMCTBA BEIIECTBA HE 3aBUCSAT OT CTPOEHHUS BEIIECTBA. Her

18. | Muaekc noka3pIBaeT YMUCIIO ATOMOB XUMHUYECKOTO 3JIEMEHTA, COJEPKAILErocs B Jla
KOHKPETHOM BEIIECTBE.

19. | YpaBHEHHE XUMHUECKOW PEAKIIUU — ATO YCIOBHASI 3aIIMCh XUMHUECKOTO TpoIiecca Jla
WJIM XUMUYECKON PEAKIINH.

20. | Xumugeckas hopMmyia — 3TO YCIOBHAS 3aITMCh COCTABA BEIIECTBA. Jla

IIpumepHbie Tembl AoKkaaxa ([):

1.

© © N o g B~ w D

OCHOBONOJIOKHUK MEPUOANYECKON cucTeMbl sieMeHToB /. 1. Menaenees.
KadecTBeHHBIE peaKIIMM B HEOPTAHUYECKOW XUMHUH.

MuHepanbpHas BOJa - YHUKAJIbHBINA Jap MPUPOJIbIL.

HckyccTBo (hoTorpadguu u Xumusl.

AXuMUs-Marusi uiv Hayka?

DTaHOI: BeIuyaiIiee 01aro Uiy CTpaIrHoe 3J0.

3aMeHHMbBIC U He3aMECHHUMbBIC aMUHOKHUCIIOTEI.

Muds! 0 TUTaHUH.

buorexHosorus u reHHas WHXXCHCPHUSI.

10. Xumus " dKOJIOTHS.

11. MonekynspHas KyxHs.
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IIpumepHbIe Bonpocs! s onpoca (O):

1.

3.
4.

Kakne BCIIECTBA OTHOCATCSA K BHeKTpOJ'II/ITaM? HepechnHTe OCHOBHBIC ITOJIOZKCHH

TEOpHUU BHGKTpOHHTH‘IeCKOﬁ Jucconnuanuu.

Kakne HEOPraHN4YCCKUEC COCANMHEHUS HAa3bIBAOTCA OKCI/II[aMI/I? HpI/IBC,I[I/ITe XHUMHUYCCKUC

PE€aKun, XapaKTCPU3YyIOIUEC CBOMCTBa OKCHJOB.
Kakune OpPraHn4C€CKUC BCUICCTBA HA3bIBAKOTCA CHI/IpTaMI/I?

HazoBuTe ypoBHM OpraHM3alluu CTPYKTYPhl OCIIKOBBIX MOJIEKYJ, OXapaKTEepPU3yHTe UX.

IIpumepnsiii Tect (T):

1.

[TonoxxutenbHO 3apsiKEHHAsI YACTHIIA HAa3bIBACTCS

1) snekTpoH

2) NmpOTOH

3) HeiiTpoH

Snpo aToma MUTHSI COCTOUT U3 3 POTOHOB U 4 HEUTPOHOB. CKOJILKO BOKPYT sijipa

BpaLIaeTCs JIEKTPOHOB

1) 3

2) 4

3) 7

Kaxkue gacTuilpl mpoBOAST SJEKTPUUECKUN TOK B PACTBOPE IEKTPOIUTOB?
1) aromsr

2) MOJICKYJIbI

3) uoHbBI

4) TPOTOHBI

Kucnorsr — 310

1) CroxHble BellecTBa, 00pa30BaHHBIC AaTOMAaMH METAJIJIOB U KUCIIOTHBIMUA OCTaTKaMH.

2) Cil0KHbIE BEIEeCTBA, KOTOPbIE COCTOSAAT U3 AaTOMOB BOIOPO/Ia, CIIOCOOHBIX

3aMeIaThbCd HA aTOMbI METAJIJI0B U KHCJIOTHBIX OCTATKOB.

3) CrnoXHEIS BCIICCTBA, B COCTAB KOTOPLIX BXOAAT aTOMbBI MCTAJIJIOB, COE€IUHEHHEIE C

OJTHOM WJTH HECKOJIbKMMHU THAPOKCOTPYIIITaMHu.
Bribepute psiji IByXOCHOBHBIX KHCIIOT:
1) H2COs, HBr, HaPOgy;
2) H2S0a4, H2COs3, H2SiOs;
3) H2CO3, H3BOs3, HCI.
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6. Xwumuueckas CBs3b B KPUCTAJIC OKCH/IA KAJbITUS:
1) KoBaJeHTHas HEMOJISIPHAS,
2) KOBaJCHTHAs MOJISPHAS;
3) MerauIMUecKas;
4) uoHHasl.
7. CoenuHEHUSMU C KOBAJICHTHOW HEMOJSPHON M MOHHOM CBS3BIO SBISIOTCS
COOTBETCTBEHHO:
1) oxcua ochopa U OKCHI HATPHS;
2) XJIOpHU HATPHUS U XJIOP;
3) as3or u cyab(uI HATPHS,
4) XJIOpH] KaJbIIUs U XJIOPOBOJOPO/I.
8. BriOepute aBa BhICKAa3bIBaHMSI, B KOTOPBIX TOBOPUTCS O CEJICHE KaK O XUMUYECKOM
AJIEMEHTE:
1) CeneH - XpynKkuil OIECTSAIIMIA Ha U3IOME HEMETAJUT YEPHOTO IIBETA.
2) CeneH He CITOCOOEH TOPeTh Ha BO3AyXE CAMOCTOSTEILHO.

3) CeseH BXOAUT B COCTAB AKTHBHOTO IIeHTPa epMEHTOB MeTadoIm3mMa

HYKJIEHHOBBIX KHCJIOT, JIMITHA0B, TOPMOHOB.
4) CeJieH - aHAJIOT cepbl M MPOSIBJISIET CTENEHU OKHCJIeHusI -2, +4 u +6.

5) CeneH B YHCTOM BUJIC IUPOKO HUCTIOJIB30BAJICA B CCPCANUHEC 20-To BeKa B BOCHHOU

TCXHHUKE.

3.3 OneHoYHBbIE CPeCTBA MPOMEKYTOUHOMH ATTECTAMHU 00yYAIOLIUXCS
IIpuMepHbIe TeCTOBbIE 32IaHUs 1JI51 IPOBEIEHUS 3aUeTa:
1 BapuanT

Bri0epuTe BepHbIe BADHAHTHI OTBETA:

1. K ankanam OTHOCHTCS BEIIECTBO, UMEIOIIee PopMyTy
1) CnHZn
2) CnHZn—Z
3) CnHan+2
4) CnHa2n-6

2. H3omMepom OKTaHa SIBJISETCS:
1) 2 —wmeTun — 3 STHINCHTaH

2) 2,3 — TMMETHIIIEHTaH
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3) 3 —sruarentan
4) 3 — METUJIOKTaH
CrpykTypHast GopMmysia BemecTBa 2 — METHIIIICHTEH — 1 - 3T0
1) CHs - CH(CHs)—-CH2—-CH =CH>
2) CHs- CH; - CH2 - C(CH3s) = CH2
3) CH2 = C(CHz) — CH2 — CH(CH3z) — CH3
4) CHz=C(CHz) - CHs
OTHH U alleTUJICH — 3TO
1) romooru
2) WM30MephI
3) O0IHO ¥ TOXE BEIECTBO
C KaKuM U3 TePEUHCICHHBIX BEIIECTB pearupyeT METaH:
1) NaOH
2) HNO3
3) CO;
4) CaOo
HasBanwue HecootBercTBytomiee peakiiuu CHz — COH + H, — CoHsOH

1) mpucoenuHeHHe

2) THIPUpPOBaHHE

3) ruapararus

4) BOCCTaHOBIICHHE
Peakiust 00pa3oBaHust CIOKHBIX (DHPOB HA3bIBACTCSL:

1) kpekuHT

2) sTepUHUKAIHS

3) neruaparanu

4) TONUKOH/ICHCAIIUH
DneKTpOHEeUTpabHas YaCTHIIA, COCTOSIIAS U3 TOJOKUTEIBHO 3apSHKSHHOTO spa U
OTPHIIATEIBHO 3aPSHKCHHBIX DJICKTPOHOB ITO:

1) arom;

2) BEIIECTBO;

3) mpoToH;

4) DIEKTPOH.
SIBeHHe CyIECTBOBAHUS HECKOJIBKHX MTPOCTHIX BELIECTB M3 OJHOTO U TOTO XK
XHMHYECKOT0 SJIEMEHTA 3TO. ..

1) XuMHUYeCKOe SIBJICHHE;
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11.

12.

13.

14.

15.
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2) CTEXHOMETpHS;
3) ammorpornus;
4) (uszmueckoe ABJICHUE.
Kak HailTu OTHOCUTEIBHYIO aTOMHYIO Maccy 3JjieMeHTa?
1) 1o dopmyie
2) moCMOTpETh B TabMIly MeHaerneesa;
3) mocMOTpeTh B TAOJIHUILY PaCTBOPHMOCTH;
4) B 3ajavax OHa BCEr/a JaHa.
XUMHYECKHUE 3JIEMEHTHI, aTOMBI KOTOPBIX OT/AAOT 3JIEKTPOHBI C BHEIIHETO
YHEPTEeTUYECKOTO YPOBHS 3TO:
1) okucIuTENnH;
2) BOCCTaHOBHUTEIIH,
3) MeTaiIb;
4) HeMeTaJlIbL
['oMoreHHast cucTema, COCTOAIIAs U3 PACTBOPUTEIIS, YACTHIl PACTBOPEHHOTO BEIECTBA
U MPOJIYKTOB X B3aUMOJICHCTBUS 3TO:
1) pactBoOp;
2) HaCBIIICHHBII PacTBOp;
3) mepeHachIIIEHHBIH PacTBOP;
4) HEHACBHIIIECHHBIH PacTBOP.
CoenuHeHHs, KOTOPbIE B BOJHBIX PACTBOPAX IMOYTH ITOJHOCTHIO JUCCONUUPYIOT HA
HOHBI ATO:
1) cnabbie 2IEKTPOIIUTHI,
2) CWIbHBIC DJICKTPOJIUTHL;
3) KHCIOTHI;
4) OCHOBaHWUSI.
Bribepute u3 npeacTaBiIeHHBIX BEIECTB KUCIOThI, HA30BUTE €€:
1) BaSOy;
2) NaOH;
3) CuO;
4) H2SOs.
Bri6epuTe n3 npecTaBICHHBIX BEIIECTB OCHOBAHMS:
1) CuSOyg;
2) KOH,;
3) HCI;
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4) HSOq.
16. BeiOepute U3 npecTaBICHHBIX BEIIECTB COJIH:
1) HNOs;
2) Ba(OH);
3) HI;
4) CuCl,.
17. Xumus nzyyaer:
1) npupoaHbIC SABICHHUS,
2) cnocoObI MOJyYCHHSI BEIIECTB;
3) cocTtaB, cTpOCHUE, CBOWCTBA U MPEBPALICHUS BELICCTB;
4) opraHuYeCKHE BEIIECTBA
18. BeiOepute U3 MpecTaBICHHBIX BEIECTB CHIILHBIC JICKTPOJIUTHI:
1) HNO;
2) HCN;
3) H2S;
4) HI.
19. Tlpomecc pacnana BemecTBa Ha HOHBI IPU €T0 PACTBOPEHUH WJIHM PACIIIABICHUH ITO:
1) SJeKTPONUTHYESCKAS AUCCOIMAIINS;
2) DJIEKTPOXMMHYECKAs! UCCOIMAIINS;
3) ruaposus;
4) THIpUpPOBAHUE.

20. CootHectr (hopMyIIbl M HA3BAHUS KUCIIOT:

1. cepHas KuCIOTA; A) HNOs
2. consiHas KUCIIOTa; b) HCl

3. a30THas KUCIIOTA; B) H2SO4
4. bocdopHas kucnora I') H3POg4

21. Beibepurte MeTamt u3 CIeayoMUX XUMIYECKIX JIEMEHTOB:

1. Au
2. CI
3. S
4, C

22. Yto moka3pIBaeT MOPSIIKOBBIA HOMEP 3JIEMEHTA:

1) 3Bapsn sapa
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2) ATOMHYIO Maccy
3) Ywucio u30TOOB
4) Ywuciao HEHTPOHOB
23. B rpymmax cBepXy BHHU3, paauyc:
1) yBenuuuBaercs
2) yMeHbIIaeTcs
3) He U3MCHSETCs
4) W yBEIUYMBACTCS U YMECHBIIACTCS
24. VI3 naHHBIX BEIIECTB BHIOCPUTE CII0)KHOE BEIICCTBO:
1) cepHas KHCIOTa;
2) iiox;
3) anmas;
4) 030H.
25. XKup oOpasyercst B pe3yJbTaTe B3auMOJICHCTBUS
1) creaprHOBOM KHCIOTHI U METAHOJIA
2) OJIEMHOBOW KHCIIOTBI U STHICHTTHKOJIS
3) ameTanpaeruaa M rIMIEpUHa
4) riMiepruHa U TaTbMATHHOBOW KHUCIIOTHI
26. XUMUYECKUHN DIIEMEHT - 3TO
1) BHI aTOMOB C OJIMHAKOBBIM 3aPSIOM SIIPa;
2) DSIEKTPOHEHTpasbHAS YaCTHUIIA, COCTOSIIAS U3 TIOJOKUTEIBHO 3apPSHKCHHOTO
aTOMHOTO Si[pa U OTPHUIIATENILHO 3aPSKEHHBIX AIICKTPOHOB;
3) oTpHIATEIbHO 3apPsHKCHHBIN HOH,
4) TOJIOKUTEILHO 3apPSKEHHBIN HOH.
27. SIapo aTomMa COCTOMT M3 YACTHII:
1) HEHTPOHOB U 3JEKTPOHOB
2) TPOTOHOB U HEWUTPOHOB
3) MPOTOHOB M AJIEKTPOHOB
4) HEWTpPOHOB
28. DiekTpoHHas GopMysia BHEITHETO JIEKTPOHHOTO CIIOS MarHus
1) 3st
2) 3522p’
3) 3S22p?
4) 352

29. IleproMYHOCTh B N3BMEHEHUH
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CBOWCTB XUMHUYCCKUX IJIEMEHTOB SIBJISICTCS PE3yJIbTAaTOM
1) mepuoIUYECcKOro MOBTOPEHHS YMCIIA 3JICKTPOHOB Ha BHELITHEM YPOBHE B aTOME;
2) BO3pacTaHMs 3apsja sAjpa;
3) BO3pacTaHus YKCIIa 3JEKTPOHOB HAa BHEITHEM YPOBHE;
4) Bo3pacTaHus 3apsja sapa U YUCIia IEKTPOHOB HAa BHELITHEM YPOBHE
30. [l coneil 1 OCHOBHBIX OKCHJIOB XapaKTepeH BHJl XUMUYECKOH CBA3H
1) wonHas
2) KOBaJCHTHAs HEMOJSpHAsI
3) MeramutHuecKast
4) KoBaJICHTHAsI MOJISIPHAS
31. AnnotpomnHbie MOAU(DUKAIIIH - 3TO
1) O2u O3
2) O2u SOz
3) O2u SO3
4) O2u CO2
32. Peakiusi, ypaBHEHUE KOTOPOit

Zn +2 HCl = ZnCl; +H21 oTHOCUTCH K peakKIuaM:

1) coenuHeHus
2) pa3noxeHHs
3) 3amernieHus
4) obOmeHa
33. McTuHHBIE pacTBOPBI UMEIOT pa3MephI AUCTIEPCHBIX YaCTHII
1) wmenee | M
2) ot 1 mo 100 um
3) 6oneel00 um
4) pasHo 100 HM
34. Kucnotel umeroT popmyiy
1) CO:
2) H2CO3
3) K2COs
4) NaOH
35. O6BEM Taza Bo1opo/1a, 00pa3yromerocs Npu B3auMOACHCTBIH LIUHKA Macco 6,5
TPaMMOB C XJIOPOBOJOPOJHON KHCIIOTOM 1Mo ypaBHeHHIO peakuuu Zn +2 HCl = Zn Cl»

+H,1 cocraBiger:
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1) 224 m
2) 11,2 m
3) 1,121
4) 2,24 1.
36. AM(poTepHbBIE COETUHEHNS — 3TO COSAMHEHUS, KOTOPBIE B 3aBHCUMOCTH OT YCJIOBUA,
B3aMMO/JICUCTBYIOT C BELIECTBAMU
1) xucnoramu;
2) OCHOBaHHSIMHU;
3) KHCIOTaMH M HIeJI0YaMU;
4) TpOCTHIMU BEIICCTBAMHU
37. CepHasi KHCJIOTA ¥ THIPOOKCH]T HATPUS IPUMEHSIOTCS B aKKyMYJIATOPHBIX OaTtapesix,
TaK KaK OHH:
1) HE’IIEKTPOIHTHI
2) cnalble 3JEKTPOIUTHI
3) CHIIBHBIE DIICKTPOIUTHI
4) cpeqHUE AIEKTPOIUTHI
38. [IpuMeHeHre MEeTaJUIOB B Ka4€CTBE MPOBOAHUKOB OCHOBAHO HAa CBOWCTBAX
1) TBEpmOCTH
2) 9JIEKTPOIPOBOIHOCTh
3) IUIACTUYHOCTH
4) TemIonpPOBOJIHOCTh
39. CKOpoCTh XUMUYECKOM PEaKIK TOPEHHS CEPbl B KUCIOPO/IE YMEHBIIIACTCS TIPU
1) yBenMYEHHH KOHIIEHTPALMU KHCIOPOIa
2) TOBBINICHUH TEMIIEPATYPHI
3) NOHWXEHHUHU TeMIIepaTyphbl
4) yBEJIMYCHUU KOHIICHTPAIIUU OKCHUIA cephbl (4)

40. OTHOCUTENbHAs! MOJIEKYJIIpHAs Macca yriekucioro raza CO2 cocTaBiser:

1) 123;

2) 44;
3) 18;
4) 46.
KonnyecTtBo HaOpaHHBIX 0217108 Ounenka
40 - 36 5 (OTIM4HO)
36 —28 4 (xoporto)

28 -20 3 (yAOBIETBOPUTEIHHO)
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20-0 2 (HeyIOBIETBOPUTEILHO)

3ader CTyACHTY CTAaBUTCS MPHU MOJTYUYEHUHN OLICHKHU 3a TECT HE HUXKE
«YJIOBJIETBOPUTEIILHO.
4 MeToauveckne yKa3aHus JJisl 00y4ar0IIMXCH M0 OCBOCHUIO M CUMILINHBI

[Ipucrynas k usyuenuto aucuuriandsl bJ1.12 Xumus, CTyI€HT JOKEH 03HAKOMUTHCS C
coziep;kanueM JgaHHoW «Paboueit yueOHON mporpamMmbl AUCHUIUIMHBDY C TEM, YTOOBI UMETh
YeTKOE Ipe/ICTaBJIeHHE O CBoel padoTe.

N3yuenue AUCHUIUIMHBI  OCYIIECTBISIETCS HAa OCHOBE  BBIJAHHBIX  CTYJACHTY
Mpero1aBaTeNIeM PEKOMEH/ IAIIHIA 110 BBIITOJHEHHIO BCEX 3aaHUH, IPEAYCMOTPEHHBIX y4eOHBIM
IJIJAHOM U IIPOTPaMMOM.

B nepByro ouepens HeOOXOIUMO YSICHUTH IIeNlb U 3a7aud M3y4yaeMOW JMCHUIUIMHBI,
OLICHUTh 00BEM MaTepuajla, OTBEIECHHOTO Il M3yUEHUS CTYJIEHTAaMH CaMOCTOSITENIbHO,
nofo0paTh OCHOBHYIO M JIOTIONIHUTENBHYIO JIMTEPAaTypy, BBIIBUTH HamOoee BaKHBIC
pOo0GJIEMBI, CTOSIIIIKME IO BOITPOCAM H3y4aeMOM TUCIUTUINHEI.

Broinonnenue 3amaHuil  OCyIIECTBISETCS B COOTBETCTBUUM C YYE€OHBIM IUIAHOM H
nporpamMmMoii. OHHM  JIOJDKHBI ~ BBIMIOJHSATBCS B COOTBETCTBHU C  METOJIUYECKUMH
pPEeKOMEHIalUsIMM, BBIIAHHBIMU TpPENOJaBaTejeM, U TMPEJCTaBICHb B YCTAaHOBJICHHBIC
MPENOIABATENIEM CPOKHU.

N3yyast nepBOMCTOYHUKY, 11eJIeco00pa3HO 3aKOHCTIEKTUPOBATh TOT MaTepuall, KOTOPHIH
HE COOO0IIaNICs CTYJICHTaM Ha JICKITUX.

Ha 3aHATHSX JEKIMOHHOTO M MPaKTUYECKOTo XapakTepa CTyJIEHTaM Uid padoTh
TpeOyeTcs: TeTpaab ISl 3alUCH JEKIUN U 3aJaHUH.

5 VYueOnasa Jaureparypa W pecypcbl HHGPOPMALMOHHO-TEICKOMMYHHUKAIIMOHHOH CeTH
«HHTepHeT
OcHOBHas uTeparypa

Bopucos, A. H., Xumus : yuebnuk / A. H. bopucos, E. C. Octpornsnos, T. b. boiitona, JI.

I1. ApnameBa. — Mocksa : KnoPyc, 2024. — 331 ¢. — ISBN 978-5-406-11987-7. — URL.:

https://book.ru/book/950237 (nata obpamenus: 26.08.2024). — TeKkcT : 37I€KTPOHHBII.

JlonmonHuTENpHAS IUTEpATypa
1. AHdunorenoBa, WM. B. Xumus: y4eOHUK U TPAKTUKyM IS CPEIHETO
npodeccuonansHoro oopasopanus / M. B. Audunorenosa, A. B. badkos, B. A. [TonkoB. —

2-e u3 ., uctp. u gon. — Mocksa: U3parensctBo FOpaiit, 2022. — 291 c.

2. Hleromuxuna, H. A. O6mas xumwus: yueOnuk mus CIIO / H. A. Ileromuxuna, JI. B.

Munaeckas. — Cankt-IlerepOypr: Jlanp, 2021. — 164 c.
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3. Xumus. 10 xnacc. Yrioyonéunsiii yposens : yueonux/ B.B. Epemun, H.E. Ky3smenko, B.U.
Tepenun, A.A. JIpo3nos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.: [Ipocsemienue, 2022. —
446, [2] c.: un.

4. Yepuukona, H. FO. Xumus B 70CTynTHOM H3JIOKEHUH: ydeOHOe mocodue mis cro / H. FO.
UepuukoBa. — 2-e usf., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-
8114-9500-9. — TexkcT: »nekTpoHHBIN // JlaHb: 3MEKTPOHHO-OMOIMOTEUHAsT cHUCTEMa. —
URL: https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). — Pexum
JOCTYTIA: JIJISl aBTOPU3. TIOJIH30BATEIICH.

5. bmmnos, JI. H. Xumus: yaeounuk aiist CI10 / J1. H. bimuos, U. JI. Tlepdunosa, T. B. Cokomnosa.
— 2-e u3n., crep. — Cankr-IlerepOypr: Jlanb, 2021. — 260 c. — ISBN 978-5-8114-7904-7.
— Texkct: oanektpoHnbii // JlaHb: 3JeKTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/167183 (nata ob6pamenus: 14.10.2022). — Pexum nocryna: ans
aBTOPU3. IIOJI30BATEIICH.

HNuTepHeT-pecypcbl:

www.hemi.wallst.ru (O6pa3oBarenbHbIi CAAT AJIS IIKOTBHUKOB « XHUMHESD» ).

www.alhimikov.net (O6pa3oBatenbHbIil CAlT A IKOJTBHUKOB).

WWW.chem.msu.su (DaeKTpoHHast ONOIHOTEKA IO XUMHH).

https://sites.google.com/site/himulacom/ (OGpa3oBarebHbIi CAaNUT: XUMYJIs)

o B w0 D

DOnexTpoHHO-OnMOnuotreuHas cucrtema (ObC) «YHuUBepcuTeTckas OUOIMOTEKa OHIANH»

www.biblioclub.ru

6. hvsh.ru— XXypuan «Xumust B mkosey.
7. https://postnauka.ru/themes/chemistry — nekmuu 1o xumuu Ha caite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-nonynsipHblii npoekT «ieMeHThl OosblIod Haykw» ((pHU3UKa, XUMHUS, MaTeMaTHKa,
aCTPOHOMHUS, HAYKH O HU3HU, HayKu 0 3emiie). HOBOCTH HayKu, KHUTH, HAYYHO-TIOMYJISIPHbIE
CTaTbH, JEKIUH, SHIUKIIONETNH.

8. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHO-nIOMyJsipHOTO XypHana «llorenumnamy». Xypnan usmaércsa ¢ 2005 r., ¢ 2011 r. —
paznen «XumMus».

9. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT Hay4HO-TIOIYJISIPHOTO KypHasla «XuMus 1 xKu3Hb». XKypHan uznaércs ¢ 1965 r.

10. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTKpbITas 3yeKTpoHHast OnbaroTeKa XxuMHuyeckoro nopraiga «Chemnety, conepkut yueOHbIe U
nH(pOpMaIMOHHBIC MAaTEPUAITBI JIJIS IIKOJLHUKOB 1 YUUTENNeH. B Helt MOKHO HAaWTH yU4eOHUKN

o o01Iel U HeOPraHMYECKOM XUMHUM, OpPraHUYECKONH XHMMHUH, MYyJIbTHUMEIUamMaTepuasl, a


http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
https://sites.google.com/site/himulacom/
http://www.biblioclub.ru/
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://elementy.ru/
http://gotourl.ru/4783
http://potential.org.ru/
http://gotourl.ru/4785
http://www.hij.ru/
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
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TAKXKe 3a/1a9M XUMUYCCKHUX OJIUMITHA]] C PEIICHUSIMHU, 33/1a41 BCTYITUTEIbHBIX 9K3aMEHOB JIJIs
aOUTypHUEHTOB.

11. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmanmonnsie Matepuanbl 00 onummnuangax: MOCKOBCKOH Topojickoid, Bcepoccuiickoi,
MenpeneeBcKoi, MexnyHapOoaHOM. [IpuBegenbl  3amaum TEOPETHYECKUX U
IKCIIEPUMEHTAILHBIX TYPOB, TOJIPOOHBIC PEIICHUs, CIIUCKH U (hoTorpaduu modeauTeei.

12. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/)

Cucrema OUCTaHIMOHHOIO OOyuY€HMs, HallpaBJCHHas B IEPBYIO OdYepelb Ha MOATOTOBKY K
OJIUMIIMAJIAM BCEX YpPOBHEH — OT WIKOJBHBIX A0 MexayHapoaHoil. CalT comepXut
OTPOMHOE KOJIMYECTBO 3a/a4, CTPYIIIMPOBAHHBIX KaK I10 TeMaM, TaK U 1o osmmnuazaam. 11o
BCEM OCHOBHBIM pa3zjiejlaM XUMHUHM INPUBEAEH TEOPETUUYECKUN MaTepual U pa3oOpaHbl
pELIeHNs TUIIOBBIX 3a4ad.

13. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran no nHaHoTexHonorusiM. OCHOBHas 1eJib — pa3BUTHE oOOpa3zoBaHus B o0nacTu
HAHOTEXHOJIOTUH M MOATOTOBKA K HHTEPHET-OIUMITHA/IE TI0 HAHOTEXHOJIOTHSIM.

14. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cipaBouHast HHPOpMAITUS 0 XUMUYECKUX AJIEMEHTaX U UX CBOMCTBAaX (Ha aHTITHHCKOM
SI3BIKE).

15. http://gotourl.ru/4792 (http://periodictable.ru/)

Pycckos3pIUHBIN CAUT O CBOMCTBAX XUMHUUYECKUX DJIIEMEHTOB.

16. http://gotourl.ru/7180 (https://www.lektorium.tv)

HexommMmepueckuii cailT oHnaliH-00pa3oBaHMsl, COJEPKUT MHOTO MHTEPECHBIX 00pa30BaTENIbHbIX
KYpPCOB ¥ BUICOJIEKIIUH 1JIs IIKOJIBbHUKOB, CTYICHTOB U YUUTEIICH.

17. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — caMblil aBTOPUTETHBIN B MUPE XUMUU HH(DOPMALIMOHHBIN
MHTEpHET-pecypc (CalT MIaTHBIN).

18. http://www.organic-chemistry.org/

HOpTaJ'I 10 opr AHUYECKON XMMHUM Ha aHTJIMHACKOM S3BIKE.

19. http://www.xumuk.ru

CaiiT 0 XUMHUH: KJIaCCUYECKHe Y4eOHUKH, CIIPAaBOYHUKHU, SHITUKIONEINH, TOMCK OPraHUYECKUX U
HEOPraHWYECKUX PeaKklUid, COCTaBICHUE YPABHEHHUM PEaKIIHil.

20. http://orgchemlab.com/

CaiiT, mOCBAIIEHHBIN MTPAKTUYECKON paboTe B 1a00paTOpUH.
6 MarepuajbHO-TexXHHYecKkasi 0a3a, HH(POPMAIMOHHBbIE TEXHOJIOTMHM, TPOrPaMMHOe

o0ecreyeHue 1 UHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI


http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/
http://gotourl.ru/4789
http://www.nanometer.ru/
http://gotourl.ru/4790
http://webelements.com/
http://gotourl.ru/4792
http://periodictable.ru/
http://gotourl.ru/7180
https://www.lektorium.tv/
http://gotourl.ru/4800
https://www.cas.org/
http://www.organic-chemistry.org/
http://www.xumuk.ru/
http://orgchemlab.com/
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Jyis peanu3anuu mporpaMMBbl TUCITUTUIMHBI TOJKHBI OBITh TPEIYCMOTPEHBI CIICTYIOIIHIE
CICIHUAlIlbHBIE TMMOMENICHHs: YYeOHbIi KaOWHET XWMHUU W/WIH Y4eOHOM XUMUYECKOU
1abopaToOpUH.

O6opynoBanue yueOHOro KabuHeTa (HarJIsIHbIE TTOCOOMs): HAOOPHI IIAPOCTEPIKHEBBIX
MOJIeJIe MOJICKYJ, MOJICIH KPHUCTAUIMYECKUX PEIICTOK, KOJUICKIIUUA MPOCTBIX U CIIOXKHBIX
BEIICCTB W/WIM KOJUICKIIUU TOJMMEPOB; KOJIICKIMS TOPHBIX MOPOJ M MHHEPAIOB, Ta0JHIla
MenneneeBa, yueOHbie (prtbMbl, U(PpOBBIE 00pa30BaTEILHBIC PECYPCHI.

Texauueckue cpencrsa OOydYeHHs: KOMIBIOTEp C YCTPOHCTBaMHU BOCHPOM3BEIACHUS
3ByKa, NPUHTEP, MYJIBTHMEIUA-TIPOCKTOP C OKPAaHOM, MYJIbTUMEIUIHAS JOCKa, YKa3Ka-

MPE3EHTEP ISl TPE3CHTALUMN.



