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1. O01Me moJoKeHus

1.1. O6sacTh NpUMEHeHNsI NPOTPAMMBI:

PaGowas mporpamma  yueOHOH  JWCUMIUIMHBI  SIBJISIETCS.  YacThIO  OCHOBHOM
npodecCHOHANLHOM 00pa3oBaTebHON TIporpaMmel B cootBeTcTBUU ¢ @I'OC 1Mo cnenuanibHOCTH
43.02.16 «Typu3m H rOCTEIPUIMCTBOY.

PaGouass mporpamMma yueOHOH IUCHUIUIMHBI HCIOJIB3YIOTCS B MPO(HEeCcCHOHAIEHOM

06p330BaHI/II/I, rac HCO6XOI[I/IMI)I 3HAaHHA 1 YMCHUS B COOTBCTCTBYIOHleﬁ obnacTu.

1.2. MecTOo AMCHMINVIMHBI B CTPYKType OCHOBHOH NpogeccHOHATBbHOH 00pa3oBaTebHOM
NpOrpaMmbl:

JlucuunnHa sBiseTcss 0a30BOM JUCITUTLIIMHOM 00IIIero 00pa3oBaTeIbHOTO IIUKIIA.

1.3. Henu n 3anaun yueOHON AUCHMILUIMHBI — TPe0OOBAHMSA K pe3yJibTaTaM OCBOeHMA yueOHOM
AUCHHUILIMHBI:

[leablo yueOHON AMCUUIUIMHBI SIBIIsseTCSl (OPMHUPOBAHUE Yy CTYJEHTOB MPEICTABICHUS O
XUMHUYECKON COCTAaBJISIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHbBI MHUpPAa KaK OCHOBBI IPUHSATHS
pelIeHU B JKU3HEHHBIX M IPOM3BOJACTBEHHBIX CUTYalUsIX, OTBETCTBEHHOI'O IIOBEACHMS B
IIPUPOJIHOM cpeze.

JUist TOCTHKEHUS TIOCTaBJICHHOM 1eNu paboyasi mporpaMMa OpHUEHTHPOBaHA Ha pellieHHe
CJICAYIOIINX 3a1a4:

e chopmMupoOBATH NOHMMAHME 32aKOHOMEPHOCTEN POTEKAHUS XUMUYECKUX MTPOLIECCOB U
SBJICHUM B OKPYXKAIOLIEH Cpeie, EeJOCTHONW HayYHOW KapTUHBI MUpPa, B3aUMOCBS3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

® 0OBJIA/IeTh YMEHHS COCTABJATH (POPMYJIbl HEOPraHUYECKUX U OPTaHUYECKUX BEILECTB,
YPaBHEHUS XMMHYECKHUX PEaKIHi, 00BACHATH UX CMBICI, UHTEPIPETUPOBATH PE3YIbTATHI
XUMHYECKHUX IKCIIEPUMEHTOB;

e copMHPOBATH HABBIKH IIPOBEICHUS TPOCTEHIINX XUMUYECKUX IKCIIEPUMEHTAIIBHBIX
UCCIIEIOBAaHUN € COOJIIOCHNEM MpaBHIl O€30MaCHOTO 0OpaIlleH!s ¢ BEIIeCTBAMH U
71abopaTOPHBIM 000PYTOBaHUEM;

® pa3BUTh YMEHHS UCIOJIb30BaTh HH(HOPMAIIMIO XMMUUECKOTO XapaKTepa U3 pa3iInuHbIX
HCTOYHUKOB;

e copMHupPOBATH YMEHHS POTrHO3MPOBATH MTOCIIEJCTBUS CBOEH AESITENbHOCTH U

XUMHYCCKUX IMPUPOIHBIX, OBITOBBIX U IMPONU3BOJACTBCHHBIX IPOUCCCOB;
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e chopMHUpPOBATH NOHUMAHUE 3HAYUMOCTH JOCTH)KECHUN XMMUYECKON HAYKH U

TEXHOJIOTHH JIJIsl pA3BUTHS COIIMAILHOW U TPOU3BOJCTBEHHOU Cep.
1.4. Ilnanupyemble pe3yabTaTbl 00y4eHHs 10 AUCHHUILINHE
B pe3ynbrate nu3ydyeHnus yaeOHOW AMCHUILUIMHBI «XUMUS» 00yUYaIOIIUNACS TOJIKEH:
3HATh:

® 3aKOH COXPaHEHHS Macc, 3aKOH IIOCTOSHCTBA COCTAaBa, 3aKOH ITPOCTBIX KPAaTHBIX
OTHOLICHHH, 3aKOH ABOTaJpo U CIEACTBHS U3 HETO;

® OCHOBHBIE II0JIO’KEHUSI AaTOMHO-MOJIEKYJIIPHOIO YUEHUS;

® XUMHUYECKYIO CHUMBOJIMKY;

®  BHJIBI XUMUYECKOU CBA3H;

® Ta30BbIC 3aKOHBI U MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHUIO Ira30B;

® CBOICTBA BEIIECTB B XKUJAKOM, TBEPIOM U ra3000pa3HOM COCTOSHUSX;

® KIaccu(UKALUIO0 HEOPTaHMUECKUX BEIIECTB;

® THUIIBI pEAKIMI B HEOPraHUYECKON XNMHUH;

® HOMEHKJATYpY, OJIy4YEHUE U XMMUYECKHE CBOMCTBA HEOPraHUYECKUX BELIECTB

® [IPUHLUIBI 3aII0JHEHUS aTOMHBIX OpOUTaANIEel JIEKTPOHAMU;

® [IPOTOHHO-HEHUTPOHHYIO MOJEIb CTPOCHUS S11pa;

® [IEpPUOAMYECKHN 3aKOH MenzeneeBa u cTpyKkTypy llepuoanueckoi cucTeMsl 3JIEMEHTOB;

® U3MEHEHHE CBOMCTB 3JIEMEHTOB B [IEPHOJaX U IpyIIax

® TEOPHUIO JIEKTPOIUTUYECKOHN TUCCOLMALINH, IIEKTPOIUTHI U HEDJIEKTPOIIUTHI;

e [IpaBUJIa COCTABJICHUS MOHHBIX YPABHEHUN, NOHBI, KATHOHBI U AHHOHBI,

e OIpenereHne OKUCINTENbHO-BOCCTAaHOBUTENbHBIX peakiuii (OBP), crenens okucnenus,
OKHUCJIUTEIb U BOCCTAHOBUTEIb;

e [IpaBUJIa pacyeTa CTENEHEN OKUCIIEHNs aTOMOB B COEIMHEHNUY;

o inaccudukanuo OBP;

e [IpaBUJIa PACCTAaHOBKM KO3(()UIIMEHTOB METOAOM 3JIEKTPOHHOI 0 OajnaHca;

e 0COOEHHOCTH EKTPOHHOI'O CTPOEHUS METAJUIOB, X MoJioxkeHue B [leproanueckoit
CHUCTEME, HAXOKJEHUE B IIPUPOJIE, IIOJYUYCHHUE;

® CYIIHOCTb METAJUNINYECKOU CBSI3H;

e 00mue ¢pu3nyYecKre CBOMCTBA METAIJIOB, 0OCOOEHHOCTH CTPOEHUS MX KPUCTAIUTMUECKON
pEeIIeTKH;

® XUMHYECKHE CBOMCTBA METAJIOB U UX B3aUMOCBSI3b C MOJOKEHHUEM MeTalia B
[lepnonnuecko cuCcTeMe U ANEKTPOXUMHUUYECKOM Py HaIpsKEHUN;

e KJiaccu(UKAIMIO OPTAHNYECKUX COSTUHEHU;



MpaBuja HOMEHKJIATYpPhl OPTAaHUYECKUX COCTUHEHUH;
KJIacCU(UKALIUIO PeaKIuii B OpraHn4eCKON XUMUH;
XUMHUYECKHE CBOMCTBA KJIACCOB OPTAHUYECKUX COECIUHEHUN.

YMeETh:
NMCcaTh XUMHYeCKHe (POPMYJIbI BELIECTB U COCTABIATh YPABHEHUS XUMUYECKUX
peaKIuii;
NMPOU3BOUTH CTEXHOMETPHYECKHE PACYETHI 10 XUMUYECKUM (OpMYJIaM U YPaBHEHHUSIM
XUMUYECKHUX PEaKUUid ¢ IPUMEHEHNEM 3HaHUI OCHOBHBIX 3aKOHOB XUMUU;
MIPOU3BOUTH PACUETHI 110 Ta30BbIM 3aKOHAM;
XapaKTepU30BaTh CBOICTBA BEILIECTB B T'a3000pa3HOM, KUJKOM U TBEPAOM COCTOSIHUSIX;
onpeaeassTh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO MacCy BEIIEeCTBa B ra3000pa3HOM
COCTOSIHUH;
NMCcaTh XUMHYeCKHe (POPMYJIbI BELLIECTB;
COCTABJIATH YPABHEHUSI XUMHUUECKUX PEAKIUN U paCcCTaBIATh KO (DUIIUEHTHI,
KJIaccupUIUPOBATH U 1aBATh Ha3BaHMe BelleCTBAM HECOPTaHUYECKON MPUPOJIbL;
XapaKkTepu3oBaTh XUMHYECKHE CBOHCTBA HEOPTaHUYECKUX BEIIECTB;
00BbACHUTDH (PU3MUYECKUI CMBICJ HOMEpa NIEPHO/Ia, TPYIIIIHI;
XapaKTepU30BaTh H3MEHEHHEe CBOICTB JIEMEHTOB B MIEPUOIax U rpynnax u o0bsICHUTD
MPUYHHY IEPUOJIUYHOCTH CBOMCTB aTOMOB 3JIEMEHTOB;
COCTABJISITH TTOJIHBIE DJIEKTPOHHBIE U Tpaduueckre (pOpMyJabl aTOMOB JIEMEHTOB C
YKa3aHUEM CEMENCTBA U SJIEKTPOHHBIX aHAJIOTOB;
YCTAHOBHUTH MOPSAKOBBIi HOMEP dJIEMEHTAa U KOJIMUYECTBO HEHTPOHOB B sIIpe €ro aTomMa
MCXO/1 U3 DJIEKTPOHHOTO CTPOEHUS €r0 HOHA;
NPOBOJAUTH CPABHEHUE XUMUYECKUX AJIEMEHTOB 10 PAJNYCy aTOMa, SHEPTUH MOHU3AIUH,
SHEPIUU CPOJCTBA K IJIEKTPOHY, OTHOCUTEIBHOM 3JIEKTPOOTPULIATEIIbHOCTH,
METaJUIMYHOCTH, OKUCIIUTEIbHBIM U BOCCTAHOBUTEILHBIM CBOWCTBAM, XapaKTePy BBICIIETO
OKCH/JIa U TUIPOKCUJIA;
onpeaeJATh THI XUMUYECKOU CBSI3U B COETUHEHUSAX;
YKa3bIBaTh HANPaBJIeHHe CMEIICHUS XUMUYECKOTO PABHOBECUS TPU U3MEHEHUH
YCIIOBHIA;
PaccTaBJIATH CTeNEeHb OKUCJIEHUs] AaTOMOB B CO€/IMHEHUSIX;
yKa3aThb poJb coequaeHnss B OBP, oCHOBBIBasiCh Ha 3HAUEHUU CTETIEHU OKUCIICHHUS;
paccTaBisaTh KOA(DPHUITUEHTH METOIOM JIEKTPOHHOTO OaslaHca;

onpeaeJiMTb BO3MOKHOCTD ITPOTCKAHUA PCAKIIUA,



® COCTaBJSATH CTPYKTYPHYIO (hOpMYITy BEIIECTBA IO Ha3BAHUIO;
® MHCAaTh YPABHEHMS PEAKUUN C YHACTUEM OPraHUYECKUX BEIIECTB U YKAa3aHUEM THUIIA
peakuuy;
e pelaTh PACUETHBIE 33]1a4l C YHYaCTUEM OPraHUYECKUX BEILIECTB;
® HCHOJIb30BATh IPUOOPETEHHbIE 3HAHUS M YMEHHS B PAKTHYECKOH 1eATeIbHOCTH H
MOBCEIHEBHOU KM3HU:
a) BBISIBIICHUS M OOBSICHCHUS XUMHUECKUX SBJICHUN PA3IMUHBIX TEKYIUX COOBITHI U CUTYaINN;
0) HaxXOXKICHUS M MPUMEHEHUS XUMHUYECKON MH(OpMAIIH, BKIIOYAs STUKETKH, CTATUCTHYCCKUC
Marepualisl U pecypcbl MHTepHeTa; NpaBWIBHOM OLEHKM COCTaBa IPOAYKTOB IHUIIEBOM,
KOCMETHYECKON M XUMUYECKOW MTPOMBIIIJICHHOCTH; COCTaBJICHHE COaTaHCUPOBAHHOTO PAllMOHA;

B) IOHUMAaHUA MAPKETUHI'OBLIX YJIOBOK Ha MMUIIECBOM IpOAYKIHHU.
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2. CTpyKTYypa U cofep:KaHHe JUCHUITUHBI

2.1. O0beM y4eOHOM IMCHUILIMHBI U BUIbI padoT
Tabmuma 2.1

O0beM y4eOHOM AUCIMIUIMHBI U BHJIBI pabOT Ha 0a3e OCHOBHOTO 00111ero oopa3oBanus (9 ki1.)

O0bem yueOHON paboTHI,
. Jac.
Bun yaeGHOI paboThI
Cemectp
Bcero
2
OO6s3arenbHas yueOHast Harpy3ka 00 y4Jarommuxcs, B TOM 69 69
qHcle:
e JIEKIUU 46 46
® [PAKTHYECKHUE 3aHATHUS 23 23
CamocTtosTenpHas paboTa o0ydaronmxcs 3 3
He
Koncynbranuu -
npeodycmompena
MaxkcumanpHas yaeOHast Harpy3ka 00 ydJarommxcst 72 72
He
Kypcoas pabora -
npeodycmompena
[IpomexxyTouHas arrecranus muddepeHIIPOBAHHBIN 3a4eT
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2.2. TemaTHYecKHUii IJIAH U COJIeP:KAHNE THCIUTLTHHBI

XHMHYECKHUX 3JIeMEHTOB H
NMPHUPOAA XUMHYECKOH CBSI3H

CoBpeMeHHass MoOJeldb CTPOCHHUS — aroma.
CHMBOJIMYECKUN SI3BIK XUMHUU. XHUMUUYECKUM
AJIEMEHT. DIIEKTPOHHAsT KOHPHUTypaIus atoma.
Krnaccudukarus XMMHUYECKUX IJIEMEHTOB (S-,
p-, d-smementol). BalieHTHBIE 3JIEKTPOHBI.
BanenTHOCTS. DNeKTpOHHAs npupoja
XUMHYECKOH CBSI3H.
DIIEKTPOOTPULIATEIBHOCTD. Buast
XUMHYECKOH CBsI3M (KOBAJICHTHAs, HWOHHAs,
MeTaJIJIN4ecKasi, BOJOPOIHAs) U CIOCOOBI ee
o0Opa3oBaHwUs.

Tabnuua 2.2
Howmep HaumenoBanue tem VYpoBeHb
Coneprxanue TeM (pa3ieioB)
TEMBbI (paznmenoB) OCBOCHUS
1 2 4
1 cemecTp
Pazjen 1. OcHOBBI CTPOEHUS BelleCTBA
11 CTtpoeHue aTOMOB Conep:xanue (J1eKnus)

IIpakTH4yeckoe 3aHsITHE

Pemenne 3amanmii Ha ~ HCIOJIL30BaHHE
XHMHUYECKOM  CHMBOJMKH W  Ha3BaHUU
COeIMHECHUI 10 HOMEHKJIAType
MEKIYHapOJHOTO COI3a TEOPETHYECKOW H
MPUKIATHON XUMHUH U TPUBUATILHBIX HA3BAHUIMA
JUISL  COCTaBJICHHS XHUMHUYECKHX  (QopMyI
JIBYXaTOMHBIX COCTMHCHMM (okcuaoB,
Cyab(UAOB, THAPUAOB W T.II.) W JPYrUX
HEOPraHWYEeCKUX COEIWHEHUW  OTAENbHBIX
KJIaCCOB.

[TpakTnueckre 3amaHusi HA YCTaHOBJICHHE
CBSI3U MEXIY CTPOCHHEM aTOMOB XUMHYECKUX
3JIEMEHTOB U TIEPUOJUYECKUM HW3MEHECHHUEM
CBOICTB XHMMHUYECKHX DJJEMEHTOB HM HX
COCIMHEHNI B COOTBETCTBHHU C IOJIOKCHHUEM
[Tepuoanuyueckoil CUCTEMBI.
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1.2

IMepuoanyecknii 3aK0H U
Tadauua .M. MenaejeeBa

Conep:xanue (JeKuus)

[lepuognueckas  cucrema  XMMHYECKHX
asnementoB .M. MenneneeBa. ®dusndeckuit
cmbicn  Ilepuoguueckoro  3akona  J.U.
MenpeneeBa. 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XUMHUYCCKUX 3JICMCHTOB,
00pasyeMbIX HWMH TMPOCTBIX M CIOMKHBIX
BELIECTB B COOTBETCTBUM C IOJOKEHHEM
XUMH4YeCcKoro sjeMeHta B llepuomuueckoit
cucteMe. MHpOBO33PEHUECKOE U HAYYHOE
3HaueHune llepmommueckoro 3akona /JI.M.
Menpgeneesa. Ilpornoser .M. Menzaeneesa.
OTKpBITHE HOBBIX XMMHUYECKUX IEMEHTOB.

Pa3neu 2. Xumuyeckue peakuuu

2.1

Tunbl XUMHYECKHAX peaKkuui

Conep:xanue (JeKuus)

Knaccupukanmss ©u  TUOBI  XMUMHYECKUX
peakuMid C y4aCTHeM HEOpPTaHHYECKUX
BeniecTB. COCTaBJIICHHE ypaBHEHUI peakuuil
COCIMHEHMSI,  PaA3JIOKEHUs,  3aMeIICHHUs,
oOMeHa, B T.4. peaKIuii TOPCHHSI, OKUCIICHHS -
BOCCTaHOBJICHUS.

VYpaBHeHus OKMCJICHHS-BOCCTAHOBJICHUS.
Crenenbs  okmcnenus.  OKUCIHTEIr U
BOCCTaHOBUTEJIb. Cocragienue u
ypaBHUBaHUE OKHMCJIUTEJILHO-
BOCCTAaHOBUTEJIBHBIX ~ PEAKIMA  METOJIOM
ANEeKTpOoHHOTO  OamaHca.  OKHUCIUTENBHO-
BOCCTaHOBUTEJIBHBIC pEaKIMd B TPHUPOJE,
MTPOM3BOJICTBEHHBIX mporeccax u
KU3HEACSITEITLHOCTH OPTaHN3MOB.

IIpakTH4yeckoe 3aHsITHE

KonnuecTBeHHBIE OTHOIICHWS B  XHUMUH.
OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XUMHUH
M pacueTbl MO YPAaBHEHUSM XHMHUYECKHX
peakuuii. Mojp Kak €IuHUIA KOJUYEeCTBa
BemiecTBa.  MonsipHass  macca.  3aKOHBI
COXpaHEHHS MacChl W DJHEPruu. 3aKOH
ABoragpo.  MosipHblii  00beM  Trasos.
OTtHocuUTeNbHAS TNIOTHOCTH ra3oB. PacyeTsl o
YpaBHEHUSM  XHUMHYECKHX  peakuuid ¢
HCII0JIb30BaHUEM Macchbl, obbeMa
(HOpMasnbHBIE YCIIOBHS) Ta30B, KOJWYECTBA
BEIIIECTBA.

2.2

JIEKTPOJTUTHYECKAS
JUCCOIUALMA U MOHHDBIH
o0MeH

Conep:xxanue (JeKuus)

Teopust >MEKTPOIUTHUECKON TUCCOIMAIINH.
HoHEL. DNEKTPOIHTHI, HEDJIEKTPOJITUTHI.
Peakiun wonHoro ob6mena. CocraBieHHE
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peakiuii HOHHOTO0 OOMEHA ITyTEeM COCTaBJICHUS
WX TIOJHBIX W  COKPAIEHHBIX HOHHBIX
ypaBHeHUH. KHCIIOTHO-OCHOBHBIE PEAKIIUU.

IIpakTH4Yeckue 3aHATHSA

Nownsl. ONEKTPOIUTHI,  HEIIEKTPOIUTHI.
Peakuuu wuonHoro oOmena. CocraBieHHe
peaknuii HOHHOTO OOMEHa ITyTeM COCTABIICHUS
WX TIOJHBIX W  COKPAIEHHBIX HOHHBIX
ypaBHeHUH. KHCIIOTHO-OCHOBHBIE PEAKIIUU.

Paznen 3. Ctpoenne u

CBOMCTBA HECOPraHnveCKuX BelieCcTn

3.1

Knaccupuramnus,
HOMEHKJIATYPAa U CTPOEeHUe
HEOPraHu4ecKuX BelllecTB

Conep:xxanue (Jiekuus):

IIpenmet HEOPraHUYECKOU XAMUHU.
Knaccugukamuss HEOpraHMYECKHX BEILECTB.
IIpocteie U cnoxHbie BemiecTBa. (OCHOBHBIC
KJIaCChl  CJOXHBIX  BEIIECTB  (OKCHIBI,
THJIPOKCH]IBI, KUCJIOTHI, COlM). B3aumocBs3p
HEOPTraHMYECKUX  BEIIEeCTB.  ATrperaTHbie
cocTtosiHUs BemlecTtBa. Kpucraminueckue u
amop(HbIe BEIIECTBA. Tuns
KPUCTALTHYECKUX pereTox (aromuas,
MOJIEKYJISIpHAsi, MOHHAs, MeTaJuIn4yecKas).
3aBUCUMOCTh (PU3HYECKHUX CBOMCTB BellleCTBa
OT TUNA  KPUCTAUIMYECKOM  PEILETKH.
3aBUCUMOCTh ~ XMMHYECKOH  aKTUBHOCTH
BEIIECTB OT BHJIa XUMHUYECKOW CBSI3U W THUIIA
KPUCTAJLIMYECKOH  PELETKH. [TpruuHbI
MHOT000pa3usl BEIIECTB.

IIpakTH4eckoe 3aHsATHE

HoMmeHnknatypa HEOpPraHM4YeCKMX BELIECTB:
Ha3BaHME  BEIIECTBA  MCXOId M3  HX
XMUMUYECKOH (OpMyJIbl MM COCTaBICHHE
XUMHYECKO (popMysbl MCXOIS U3 Ha3BaHUS
BemiectBa 1o MexayHaponuoit (MIOITAK)
WJIN TPUBHAIBHON HOMEHKJIATYypE.

Pemenne  mpakTM4eckMX — 3aJaHUl 1O
KJ1accU(UKaIIH, HOMEHKJIaType u
XUMHYECKUM  (OpMyIaM HEOPraHMYECKUX
BEIIIECTB PA3JIMUYHBIX KJIACCOB (YrapHbIH ras,
YIJIEKUCHIBIN Ta3, aMMUaK, TalieHas U3BECTb,
HerameHass H3BECTb, IIMTbEBas cojJa U
JIPYTHX): Ha3bIBaTh W COCTABIATH (OPMYJIBI
XUMHYECKUX BELIECTB, OIIpENEIATh
IIPUHAJUIEKHOCTD K KIIACCy.

Hcrounnkn  XuMHYecKOW  HMH(pOpMauu
(cpencTB  MaccoBoM — MH(pOpPMaLUM, CETh
Wnreprer u apyrue). Ilouck napopmanuu no
Ha3BaHUSIM, UICHTU(DHUKATOPAM, CTPYKTYPHBIM
dopmynam.
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3.2

DU3NKO-XUMUYECKHE
CBOMCTBA HEOPraHUYECKUX
BeIIeCTB

Conep:xanue (JeKuus)

Mertamibl. O0mme hru3ndecKne 1 XUMHIECKUE
cBoiictBa MeTaiioB. CrnocoObl IMOJIyYeHUs.
3HaueHWEe METAIOB M HEMETAILJIOB B IPUPO/IE
u KHU3HEICATEILHOCTH  YeJIOBEKa "
opranuamoB. Kopposuss MeTaiioB: BHJBI
KOPPO3WH, CIOCOOBI 3alllMThl METAIOB OT
KOppO3UHU

Hewmeramnsl. O6mue  Qusmueckue U
XHUMHUYECKHE CBOWCTBa HEMETaJJIOB.
Tunwunsie cpoiictBa HemerawioB V- VII
rpynn. Knaccudukanums u  HOMEHKIATypa
COeMHEHUH  HeMeTauioB.  KpyroBopoTsl
OMOTeHHBIX PJIEMEHTOB B TIPUPOJIC
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOpraHMYeCKHX BEILIECTB (oxcumoB,
THIPOKCUIIOB, KHCJIOT, coled u  Ap.).
3aKOHOMEPHOCTH B M3MEHEHMH CBOMICTB
NPOCTHIX BEIIECTB, BOJOPOAHBIX COCIMHEHUM,
BBICHINX OKCHUIOB U TUAPOKCHUIOB

IIpakTHyeckoe 3aHsITHE

CocraBieHHe  ypaBHEHMH  XUMHYECKHX
peakuii ¢ ydyacTMeM MPOCTbIX M CIOKHBIX
HEOPraHWYECKUX  BEIIECTB: METaNIOB U
HEMETAJUIOB; OKCHJIOB METAJIJIOB, HEMETAJJIOB
n aM(i)OTepHBIX QJICMCHTOB; HECOPTaHUYCCKUX
KHUCJIOT, =~ OCHOBaHWH W  aM(OTEpHBIX
THIPOKCHIIOB; ~ HEOPTaHWYECKUX  COJICH,
XapaKTEePU3YIOLIUX UX CBOMCTBA.

Pemenne MIPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUUECKUX 3a/IaHUM HAa CBOMCTBA, COCTAB,
nojiyyeHue u 0e30MacHOe HCIOJIb30BaHUE
BaXHEHIIINX HEOPIAHNYECKUX BEILECTB B OBITY
Y TIPAaKTUYECKOU JeSATEIbHOCTH YeJIOBEKa.

3.3

Npentndukanus
HEOPraHn4ecKUX BellecTB

Conep:xanue (JeKuus)

KauecTBennnie peakuuu c 151 500)
UACHTU(DUKAIIMA HEOPraHUYECKHX BEIIECTB.
VYcioBus MpoTeKaHHWS ~peakiud  OOMEHa.
Dduznuecko-XUMUUECKIE CBOICTBA
HEKOTOPBIX HEOPTaHUYECKUX COEIUHEHUN.

IIpakTH4yeckoe 3aHATHE

PemeHne SKCIEpUMEHTANBHBIX 331ad IO
XMMHYECKHM  CBOMCTBAM  METAZIOB U
HEMETAILIOB, 0  Pacro3HAaBAHMIO 51
MOJNyYEHUI0  COCIMHEHUM  METauloB U
HEMETaJUIOB.

WnenTudukanns HEOPraHWIECKUX BEIIECTB C
UCTOJIb30BaHUEM MX  (DPU3MKO-XUMHUYECKUX
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CBOIICTB, XapaKTEPHBIX Ka4ueCTBEHHBIX
pEaKIHIA.

Paznen 4. CTpoenue u

CBOlicTBA HCOPraHn4deCKUX BeLIEeCTB

4.1

Kaacenpuxanusi, crpoeHue
U HOMEHKJIATypa
OpraHU4YecKHX BellecTB

Conep:xanue (JeKuus)

[TosiBneHue U pa3BUTHE OPTAHUYECKOW XUMHUHU
Kak Hayku. I[lpenmMer opraHM4ecKoll XHMUHU.
MecTo W 3HAUYE€HHE OpPraHHYECKONW XHWMHHU B
CHCTEME ECTECTBEHHBIX HAYK.

XHUMUYECKOE  CTPOEHHE  KaK  IOPSAJOK
COEMHEHUS] aTOMOB B MOJIEKYJIE COTJIACHO HUX
BaJICHTHOCTH. OCHOBHBIE TOJIOXKEHUSI TEOPUHU
XUMHYECKOTO CTPOECHHUS OpraHMYECKUX
coenuHenuit A.M. Byrtneposa. YriuepoaHsliit
CKEJIeT OpPraHUYECKOU MOJIEKYJIBI.
3aBUCHUMOCTh CBOMCTB BELIECTB oT
XUMHUYECKOT0 CTpoeHus: MoJiekyil. M3omepus u
U30MEPBI.

[TorssTie 0  (GYHKIMOHAJIBHOW  TpyIIe.
Panukann. [puHuMIBI KJIaCCU(pUKAITUT
OpraHMYECKUX COeAUHEHUH. MexxayHapoHas
HOMEHKJIaTypa M NPUHUUIBI HOMEHKJIATYPbI
opranuueckux coenuHenuil. [lonarue 006
a30TCoAepKaIIUX COEIMHEHMSIX,
OHMOJIOTHYECKH AKTUBHBIX BELLECTBAX
(yrneBomax, okupax, Oeiakax ®  1p.),
BBICOKOMOJIEKYJIIPHBIX COEJIMHEHUSIX
(MOHOMeED, MOJIUMED, CTPYKTYPHOE 3BEHO).

IIpakTHyeckoe 3aHsITHE

Homenkmarypa oOpraHu4ecKkux COEIMHEHUIH
OTJIEBHBIX KJIaCCOB (HaCBIICHHBIE,
HEHACHIIIICHHBIE u apoMaTHYeCKHe
YTIIEBOIOPO/IBI, CHUPTHI, (PEHOIBI, aJIbIETUIBI,
KETOHBI, KapOOHOBBIE KHCJIOTBI M  Jp.)
CocraBiieHHe TOJHBIX W COKpalICHHBIX
CTPYKTYPHBIX (JOPMYJT OPTaHUYECKHUX BEIIECTB
OT/ICNIbHBIX KJIACCOB, UCTONB3Ysl MX HAa3BaAHMS
M0  CHUCTEMATHYEeCKOM W  TpPUBHUAIHLHOU
HOMEHKJIaType (STHJICH, alleTUIICH, TIUIEPHUH,
dbeHon, QopMmanbaeTul, yKCycHas KHCIIOTA,
rmiuH).  Pacuetsl mpocreiimeit  (hopMyIb
OPTaHMYECKOM  MOJEKYJbl, HUCXOAS W3
3JIeMEHTHOTO cocTaBa (B %).

4.2

CBoiicTBa OpraHH4ecKux
COEIMHEeHHI

Conep:xanue (JeKuus)

DU3HMKO-XMMHUYECKHE CBOMCTBA OPraHUYECKUX
COEIMHEHUH OTZAEbHBIX KJIacCOB
(ocobennoctn KJIaccupuKauu "
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HOMEHKJIATypBbI BHYTPH KJlacca;
TOMOJIOTHYECKHH psAn W obOmas ¢opmya;
U30MEpHUS; ¢buznueckue CBOIICTBA;
XUMHUYECKHE CBOHCTBA; CITIOCOOBI MOTyUEHHs):
— TpeAenbHbIE YIIEBOAOPOABI (AJKaHBI H
UKJI0AJKaHbl). ['opeHre MeTaHa Kak OJUH W3
OCHOBHBIX HUCTOYHHUKOB Tera B
OpOMBIIIIEHHOCTH Hu  ObITy.  CBOHCTBa
MPUPOJIHBIX YIIIEBOAOPOJOB, HAXOXKJICHUE B
NpUpPOJE U MPUMEHEHHE AIKaHOB,;

— HempenenbHblE (AJKEHBI, AJIKUHBI H
aJIKaIMEHbI) U ApOMATUYECKUE YTIIEBOIOPOIbI.
['openue areTuiIeHa KaK UCTOYHUK
BBICOKOTEMIIEPATypHOTO TUIAMEHU ISl CBAPKHU
U Pe3KU METaJIOB

— KHCJIOPOACOIEpIKAIUe COSAMHEHHS (CITUPTHI
U (eHombl, KapOOHOBBIE KHCIOTHI U 3(PUPHI,
aNbETHIIbI W KETOHBI, JKHUPBI, YTJIEBOIBI).
[IpakTHdeckoe NPUMEHEHHE ATHIICHIJIUKOIIS,
TIIMIEPUHA, denomna. [Tpumenenune
dopmanpaernga, aneTalbAETHIA, YKCYCHOM
KACIOTBl. Mpula  Kak  COJMM  BBICHIMX
KapOOHOBBIX KHCIOT. MoIole CBOHCTBA
MbLIa

— a30TCcoJepsKalllfe COeAUHEHUs (aMUHBI U
aMHHOKHCIIOTHI, OeNKn).
BricokomounekynsipHbIe COCMHEHHS
(cuHTEeTHYECKHE W OMOJIOTMYECKU-aKTUBHBIE).
MoHoMep, MOJAUMEpP, CTPYKTYPHOE 3BEHO.
[Monumepu3anus OSTUIEHA KaKk OCHOBHOE
HaTpaBJIEHUE €TO UCIIOJIE30BAHUS.
[eneTnueckast CBA3b MEXAY KJIacCamMu
OpPraHUYECKUX COCTUHEHUI.

IIpakTH4yeckoe 3ansiTHE

CaoiicTBa OpPraHUYECKUX COCMHEHH
OTIENBbHBIX  KIACCOB  (TpUBHANBbHAA U
MEXIyHApOIHAs HOMEHKIIATypa, XUMUYECKUE
CBOWCTBA, CIOCOOBI MOJTYYEHUS): MPEaeIIbHbIC
(amkaHBI W TMKJIOAJNKAHbBI), HEMpPEeIIbHbIC
(anmkeHbl, aANKUHBI M AIKaJAUEHBI) U
apoOMaTHYeCKHe YIJIEBOAOPOAbl, CHUPTHI U
¢deHonbl, KapOOHOBBIE KHCIOTHI M 3(UPHI,
anblerubl U KETOHBI, aMUHBl U
AMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE
coenmuHEHMs. 3aJaHusi Ha  COCTaBIICHUE
YpaBHEHUN XMMUYECKHX PEAKIMNA C y4acTUEM
OpraHMYECKUX BEIIECTB HAa OCHOBAHUU WX
cOCTaBa U CTPOCHUS
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CocraBiieHre cXeM peakluid (B TOM 4YHUCIIe IO
MpEAJIOKEHHBIM ~ [IETIOYKaM  MIPEBPAIEHHU),
XapaKTEPU3YIOIINX XUMHYECKUE CBOICTBa
OpPraHMYEeCKUX  COEAMHEHHM  OTIEIbHBIX
KJIACCOB, CIOCOOBI MX IMOJy4EHUS ¥ Ha3BaHHUE
OpraHMYEeCKUX COEAVMHEHUH M0 TPUBUAIBHOMI
WM MEXIYHApOJAHOM  CUCTEMaTHYEeCKOU
HOMEHKJIaType.

Pewienue MPaKTUKO-OPUEHTUPOBAHHBIX
TEOPETHYECKUX  33aJaHUl  HAa  CBOICTBa
OpPTraHWYEeCKUX  COCJAMHEHHM  OTJEIBHBIX
KJIaCCOB.

4.3

Nnentudurxanus
OPraHMYeCcKNX BellecTB, UX
3HAYEeHUE U IPUMEHeHne B

OBITOBOI 1
NMPOU3BOACTBEHHOM
NAeATeJIbHOCTH YeI0BeKa

Conep:xanue (JeKuus)

buooprannueckue coequnenus. [lpumenenue
u  Ouosormyeckas  pojib  YIJIEBOJIOB.
OxkucneHue yrieBol0B — MUCTOUYHUK SHEPTruu
JKUBBIX OpraHu3MoB. OOJacTH MPUMEHEHUs
amMuHOKHUCIOT. [IpeBpaiieHus O0eiIKoB MU B
opranusme. buonornyeckue QpyHKIH OSIKOB.
buonornueckune ¢ynkuun xupoB. Ponb
OpPraHUYECKOW XMMHU B PELICHUH IMPoOiieM
MUIIEeBON 0€30MacHOCTH

Ponp opraHuueckoi XWMHUU B PEIICHUU
npoOjeM >HepPreTHYeckol Oe30MacHOCTH, B
pa3BUTUU  MEIUIMHBI, CO3JAaHUM  HOBBIX
MaTepUajIoB, HOBBIX HCTOYHHKOB SHEPTUHU
(ampTEepHATUBHBIE ~ HMCTOYHUKUA  DHEPTHUH).
OmnacHocTb BO3JICHCTBUS Ha  JKHUBBIE
OpraHU3MBbl OpPraHUYECKUX BELIECTB
OTJIEbHBIX KJIACCOB (YIJIEBOAOPOIbI, CIIUPTHI,
(beHONBI, XJIOPOPTaHWYECKHUE TPOU3BOIHEIE,
anbleruabl U JAp.), CMBICT [OKa3aTems
MpeeabHO JOMyCTUMOM KOHIIEHTPAIIUU

IIpakTu4eckue 3aHATHS

WnenTndukanys OpraHUYecKUX COCIUHEHUN
OTJIENIBHBIX KJIACCOB (Ha MPUMEpPE albJeTHIO0B,
Kpaxmajia, yKCyCHOM KHUCIOThI, OEKOB U T.I1.)
C HCIMOJNb30BAHUEM HUX (PU3MKO-XMMHUECKUX
CBOMCTB M  XapaKTEPHBIX KAaueCTBEHHBIX
peaKLuii. Henatypanus Oenka pu
HarpeBaHuu. L[BeTHble peakiuu OENKOB.
BO3HUKHOBEHHE aHAJIMTUYECKOIO CUTHAjla C
TOYKHM 3pEHHUS XUMHYECKHX IPOLECCOB IPU
IIPOTEKAHUHU KaueCTBEHHOMN peakuumy,
MO3BOJIAIOIEN UICHTHPHULIIPOBATH
IIPEUI0KEHHBIE OPraHUYECKHE BELIECTB.

Pazpnea 5. Kunernueckue u TEPMOAUHAMHUYECCKHEC 3AKOHOMEPHOCTH ITPOTEKAHUS

XHMHYECKHUX PeaKkiuii
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CkopocTh XUMHYECKUX
peakuuii.
XuMnyeckoe paBHOBecHe

Conep:xanue (JeKuus)

CKOpoCTh peakluH, €€ 3aBHUCHUMOCTb OT
pa3IMYHBIX (bakTopoB: MIPUPOJIBI
pearupyroumx  BEIIEeCTB,  KOHLEHTpPaluu
pearupyronmx BEIIEeCTB, TEMIEpaTypel U
TUTOIIA TN PEaKIIMOHHOM MOBEPXHOCTH.
TeroBeie >PPEeKThl XUMUYECKHX pEaKLUi.
DK30- U S3HIOTEPMUYECKHE, PEAKLIIH.
OG6paTuMoCTh peakiui. Xumuueckoe
paBHOBECHE M €r0 CMEILIEHHE MO JEeHCTBUEM
pa3IMYHBIX (dakxTopoB (KOHIICHTpAIHS
peareHToB  WJIM  NPOAYKTOB  pEaKIIMH,
JaBJIE€HME, TeMIlepaTrypa) M  CO3JaHus
ONTHUMAJIBHBIX YCIIOBHIA MPOTEKAHUS
XUMHYECKUX  mpomeccoB. [lpunmum  Jle
[MTaTense.

IIpakTHyeckue 3aHATUS

Penrenue IPaKTUKO-OPUEHTHPOBAHHBIX
3a/1aHMil Ha aHaiIKM3 (PaKTOPOB, BIUSIOLIMX Ha
U3MEHEHHE CKOPOCTU XUMHYECKOH PEeakluy, B
T.4. c HO3ULHI HKOJIOTHYECKH
11eJIeCO00pPa3HOro TOBEAECHUS B  ObITY U
TPYAOBOM JEATENBHOCTH B LENISIX COXPAaHEHUS
CBOETO 3/I0POBBSI U OKPYIKAIOIIEH IPHPOTHOM
Cpenbl.

Pemenne [IPaKTUKO-OPUEHTUPOBAHHBIX
3aJaHMii Ha TpHMeHeHue upuHIMna Jle-
ITaTense JUIA  HaXOXICHHS  HallpaBJICHUSA
CMEILCHUS] PABHOBECHSI XMMHUUYECKOW PEaKkIuH
¥ aHaiIM3 (HaKTOPOB, BIMSIOIINX HA CMEICHUE
XMMHYECKOTO PABHOBECHS.

Paznen 6. PacTBOpnl

6.1

IonsiTHe 0 pacTBOpax

Conep:xanue (JeKuus)

PactBopenne  kak  (U3MKO-XMMHUYECKUH
npouecc. PactBopel. CriocoObl NPUTOTOBIEHUS
pactBopoB. PactBopumocTs. MaccoBasi gomst
pacTBOpeHHOro BeuecTBa. CMbICT MOKa3aTens
MpeAeNIbHO JIOMYCTUMONW KOHIIEHTPALMU U €ro
WCIIOJB30BAaHUE B OIEHKE 9JKOJIOTHYECKOM
0e30MacHOCTH.

[IpaBuma 9SKOJIOTMYECKH —IeNIecO00pa3HOTro
MOBEJICHUS B OBITY U TPYJOBOM JEATEIBHOCTH
B IIEJIIX COXpPaHEHHs] CBOETO 3/J0pOBbS U
OKpYXKaroIlel MPUPOJHON CpeAbl; OMACHOCTH
BO3JICHCTBUSI ~ HA  JKHUBbIE  OPTraHU3MBbI
OIpesieNIEHHBIX BEILECTB.
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6.2 HccnenoBanue cBoiicTB CamocrosiTenbHas padora
pacTBOpoB Pemenue MIPAaKTUKO-OPUEHTHPOBAHHBIX
pacueTHhIX  3aJlaHUil  HAa  PacTBOPBI, 3
HCTIONIb3yeMbIe B OBITOBOM u

HpOI/I3BOI[CTB€HHOI\/'I JCATCIBbHOCTH YCJIOBCKA.

Paznen 7. Xumus B ObITY ¥ IPOU3BOICTBEHHOM AeATEJIbHOCTH YeJI0OBEKA

7 Xumus B ObITY U Conep:xanue (JeKuus)

NMPOU3BOACTBEHHOM Hogeiimme 1ocTHXKeHUsT XUMHUYECKONW HAYKU
AeATeJIbHOCTH YeJI0BeKa U XUMUYECKOW TexHoioruu. Poias xumuu B
obecrnieyeHnn SKOIOTHYECKOI,
HHEPreTUYECKON U MUIIEBOW O€30MacHOCTH,
pa3BuTuu MenuuuHbl. [lpaBuia moucka u
aHamM3a XUMHYECKOW HWHPOpPMaLUH U3
Pa3IMYHBIX UCTOYHHUKOB.

IIpakTH4yeckoe 3aHsiTHE

[lovck © aHanu3 KeiCOB O NPUMEHEHHU
XMMUYECKUX BEUIECTB M TEXHOJOIMH C
ydgeroM  Oynymedt  mpodeccroHambHOM
NEeSATeIbHOCTH IO  TeMaM: Ba)kKHeHIue
CTpOUTENIbHBIE MaTepHabl,
KOHCTPYKIMOHHBIE ~ MaTepHalibl, KpacKH,
CTEKJIO,  KepaMuKa,  MaTepuanbl Ul
AJIEKTPOHUKH, HaHOMaTepHaJbl,
TEKCTUJIbHBIE BOJIOKHA, HICTOUHUKU YHEPTHH,
OpraHUYeCKHUe U MHMHEpaJbHbIE yJ00peHus,
JIEKapCTBEHHBIE BEIIECTBA, OBITOBASI XUMHUSL.
3ammra:  IIpencraBieHue  pe3yibTaToB
peleHus KeicoB B popMe MUHH-IOKIIAAa C

Mpe3eHTaunen

JI1st XapakTepUCTUKHM YPOBHS OCBOCHHUS Y4E€OHOrOo Marepuajia HCIOJB3YIOTCS CIETYIOIIue
0003HaueHHUS:
1 - o3HaKOMUTENbHBIH (y3HABaHUE paHEe N3YyYEHHBIX 00BEKTOB, CBOMCTB);
2 - penpOYKTUBHBIHN (BBIMOJIHEHHUE JESITEIBHOCTHU 110 00pa3ily, MHCTPYKIMH WX IO PYKOBOJCTBOM);
3 - TPOAYKTHUBHBIA (IUIAHUPOBAHME M CAMOCTOSITEIBHOE BBINIOJHEHHUE JESTEIbHOCTH, DPELIeHHE

npoOJIEeMHBIX 3a/1a4).

2.3. PernameHT pacnpenejieHusi BUA0B pador no aucuuniaude ¢ JOT

JlaHHasT MUCIUIIMHA peaTn3yeTcs C MPUMEHEHHEM TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
texunosoruit (J1OT). Pacnpenenenue BuaoB y4eOHON pabOTHI, POPMATOB TEKYIIETO KOHTPOJIIS

npeacTaBieHsl B Tadmwmie 2.3:

Tabnuua 2.3 — Pacnpenenenue BuaoB yueOHON pabOThI U TEKYIIEH aTTecTaluu
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Bup y4yeOHoii padoThl

®DopMaT npoBeaeHus

JIek1IMOHHEIE 3aHATUSI

Yactuuno ¢ npumenenueM JJOT

[IpakTrueckue 3aHATUS

YactuuHo ¢ npumenenueM JJOT

Tekyiuii KOHTPOJIb

Yactuuno ¢ npumenenuem 10T

IIpomexyTouHas arrecTanys

Yactuuno ¢ npumenenueM JJOT

DopMbI TEKYLIET0 KOHTPOJISI

®opMaT npoBeaeHus!

[TpakTrueckue 3ananus

YactuuHo ¢ npumenenueM JJOT

XUMUYECKUN TUKTAHT

KonTaktHas ayauropHas padota

Jokmaapl Yactuuno ¢ npumenenuem 10T
Ormpoc Yactuuno ¢ npumenenueM JJOT
TectupoBanue B cucreme aucTaHIMOHHOTO O0yUYEHUS

(CHO)

I[OCTYH K CUCTCMC JUCTAHIIMOHHBIX 06p330BaTCJII)HI)IX ImporpaMm OCYHICCTBIIACTCA KaXKIbIM

00yJaroIIMMCsl CaMOCTOSATEIBHO C JIF0O0OT0 ycTpoiicTBa Ha moptane: https://Ims.ranepa.ru, B

COOTBCTCTBHUHU C UX MHAUBUAYAJIbHBIM IIAPOJIEM U JIOTUHOM K JINYHOMY Ka6I/IHeTy / HpO(bI/IJ'IIO.

TeKYH_[I/Iﬁ KOHTPOIJIb, HpOBOI[PIMBIfI B CUCTCMC JUCTAHIIMOHHOI'O O6y‘ICHI/I$I, OLICHHUBAIOTCA
KaKk B CHCTEMC JHCTAHIIMOHHOI'O 06yquH;1, TaK W IpenoaaBarciicM BHE CUCTCMBI. I[OCTYH K
MaTcpuajiamMm JICKITUH MMPEAOCTABIIICTCA B TCUHCHUC BCECTO CEMCCTPA IO MEPEC IMPOXOKIACHUA OCBOCHUS
IIporpaMmal. HOCTYH K KaXXIOMY BHUOY pa60T 1 KOJIHMYCCTBO IIOIIBITOK Ha BBIIIOJIHCHHUC 3aJaHHA
MpeaoCTaBIEICTCA OIPAHUYCHHOC BPEMA COIVIACHO PCTIIAMCHTY AWUCLUIIIINHBIL, OHY6J'II/IKOBaHHOMy B

CUCTEMC AUCTAHIIMOHHOI'O O6y‘-I€HI/IH. HPGHOI[aBaTeJH) OLICHUBACT BBIIIOJIHCHHBIC O6y‘IaIOHII/IMI/ICH

paboTel He o3aHee 14 pabouux JAHEN oce OKOHYAHMS CPOKa BBITOJIHEHUS.

Ccplika Ha ANIEKTPOHHBIN KYpC MO TUCHUIUINHE «XUMUS»:


https://lms.ranepa.ru/
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3. ®oH/1 OLIEHOYHBIX CPEICTB IPOMEKYTOYHOM ATTECTALMM M0 Y4eOHO JMCIUIITIHHE 1

MaTepUaJibl TEKYHIET0 KOHTPOJIA YCII€EBACMOCTH oﬁyqammnxcﬂ

3.1. ®opMbI U METOAbI TEKYLIET0 KOHTPOJISI yCIIEeBAEMOCTH 00y4aIOIIUXCH M IPOMEKYTOYHOM
arrecTaumnu

@DOpMBI TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH .

IpakTuyeckue 3amanus (II13) — 510 3agaHuss, C MOMONIBIO KOTOPBIX Yy YYallUXcCA
bopMUPYIOTCS U Pa3BUBAIOTCA MTPABHIIbHBIC IPAKTUYECKUE JIEHCTBUSL.

[IpakTuueckue 3agaHusi B paMKax M3YUYEHUS JUCHUUIUIMHBI «XHUMHUS» MPEACTABICHbBI
peleHreM 3aa4, COCTaBICHUEM XUMUYECKIX (DOPMYIT U ypaBHEHUH XUMUYECKUX PEAKITUH.

Cucremarnzauuss — MBICIUTENIbHAS JI€ATEIBHOCTh, B IIPOLIECCE KOTOPOM H3ydaeMble
00BEKTHI OPTaHU3YIOTCS B OMPENIEIEHHYIO0 CUCTEMY Ha OCHOBE BBIOpaHHOTO npuHLuma. O0ydyeHue
MPOIIECCY CHCTEMATU3AlUU TO3BOJSET COPMUPOBATH Y OOYJAIOIIMXCS HABBIK KIacCH(UKAIUH,
T.€. pacrupeieseHus 00BEKTOB 110 IPYINaM Ha OCHOBE YCTAHOBIICHUSI CXOJICTBA U PA3JIMUNU, & TAKKE
VUUT YCTAHABIMBATH NPUYMHHO-CICACTBCHHbIC OTHOLICHHUS MEXIy H3yd4aeMbIMH (aKTamu,
BBIJICJIATH OCHOBHBIE €QUHULBI Marepuana. CucremMaTH3alMM MPEALIECTBYET aHalIU3, CHUHTE3,
00001eHNEe, CpaBHEHHE.

Kpurepuu onieHuBanus:

Oyenku «omauuHoy 3aCiayKUBAET CTYACHT, €CJIM OH IMOJHOCTHIO U MPABWIBHO BBITOIHUII
3a/laHus U3 MPAKTUYECKOW pabOThl, BEPHO U MOJHOCTHIO OTBETHUII HA JOIMOIHUTEIBHBIE BOIIPOCHI,
CZIeJIall BEPHBIN U MOJHBIM BBIBOJI IO Pe3yJIbTaTy pabOTHI;

Oyenku «xopouioy 3acCiayXUBAET CTYIEHT, €CIIM OH MOJHOCTHIO M MPABUIBHO BBITOTHIII
3a/laHus U3 MIPAKTUYECKON pabOThI, 3aTPYAHSETCS OTBETUTh Ha JOTOJIHHUTEIbHBIE BOIPOCHI UJIH HE
caenai/crenan HeBEpHbIN BBIBOJI 11O PE3YyIbTaTy pabOTHI;

Oyenku «y0061emeopumenbHoy 3acily’)KUBAaeT CTYIEHT, €CIM OH HE IMOJIHOCThIO HIH
YACTUYHO HEBEPHO BBIMOIHWI 33JIaHUS U3 MPAKTHYECKON pabOThI, 3aTPYIHSIETCS OTBETUTHh Ha
JIOTIOTHUTEIbHBIE BOMPOCH! WIIM HE C/IeTIall/C/IeNnan HeBEPHBIM BBIBOJ M0 Pe3yIbTaTy padoThI;

Oyenka «Hey0081emeopumenIbHo» CTaBUTCS CTYACHTY, KOTOPBIA HEMPAaBHIBHO BBITOJIHUI
3a/laHus U3 MPAKTHUYECKON pabOThI MM COBCEM UX HE BBHITIOTHUIL

Xumnueckuii aukTant (XJ[) — Meroa, KOTOPBI OTHOCUTCS K MHCHBMEHHOUN ¢opme
KOHTpOJIA 3HaHWi ydammxcs. [Ipu mpoBemeHHM XWUMHUYECKUX JUKTAHTOB AaKTHBH3UPYETCS
MBICIIUTENIbHASL JI€ATEJIbHOCTh YYalUXCs, CaMOMNPOU3BOJILHO 3allOMUHAIOTCS CIELUATbHbIE
CBEJICHUS O IpeaMeTy. XUMHUYECKUN JTUKTAaHT HECET JIONOJIHUTENbHbIE CBEJACHUS K M3y4aeMoil

TEMEC, IOMOTaCT MOHATh MPUMCHCHUC XUMHWYCCKUX 3HAaHUH B IMPONU3BOACTBEC, MCAULIUHE, 6BITy. On
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MOJATBEPXKIAET CBS3b HAYKH C JKU3HBIO, OCYIIECTBISICT MEXKIIPEAMETHBIE CBS3H, Pa3BUBAET
KpYyro30p, MUPOTY U HAYYHOCThH B3TJISOB, YCHIMBAET MOTHUBALIUIO K H3YUEHUIO MIPEIMETa.

Kpurtepun orieHMBaHUS:

Oyenku «omauuHo» 3aCIy>KMBaeT CTYICHT, €CJIM OH OTBETHJI ITpaBUiIbHO Ha 90% BOmpocoB
TECTa;

Oyenku «xopowioy 3acIyKUBAET CTYACHT, €CIM OH OTBETHJI NPABWILHO HA 4YacTh
BorpocoB 70%-90%);

Oyenku «y0oe1emeopumenvHoy 3acly)KHUBaeT CTYACHT, €CJIM OH TPaBHIbLHO OTBETHJI
gacTh Bonpocos 50%-70%;

Oyenku «Hey0081emeopumenbHo» 3acCly)KUBAET CTYACHT, €CITU OH MPaBUIBLHO OTBETHI

MeHee yeM Ha 50% BoIpocos.

Joxaaasl () - 3T0 camocrosTeNbHAs y4eOHO-UCCIIeA0BaTeIbCKass padoTa CTYACHTa, TIe
ABTOP PACKPBIBACT CYTh MCCIEAYEMOU MPOOIEMBI, IIPUBOANT PA3IMYHBIC TOUKH 3PCHUS, a TAaKKe
cobcTBeHHBIC B3MIABI Ha Hee. ColepikaHUEe MaTepHalia JOJDKHO OBITH JIOTMYHBIM, H3JI0KCHHE
MaTepuaia HOCUT ITPOOJIEMHO-TIOMCKOBBINA XapaKTep.

[TpumepHBIe dTanbl pabOTHI HAA JOKJIATOM: (HOPMYJIMPOBAHHE TEMBI (TeMa JOJDKHA OBITh
aKTyaJIbHOM, OPUTMHAJIBHOM M HMHTEPECHOM IO COJEP)KaHUIO); MOA0Op M HU3yYEHHE OCHOBHBIX
HMCTOYHHMKOB TI0 TEME; cocTaBlieHne oubmuorpadun; o0padoTKa ¥ cucTeMaTu3alus HHGOpMaIIIH;
pa3paboTKa I1aHa; HalMCcaHue JOKIIaa; MyOJINYHOe BBICTYIUICHHE C pe3yIbTaTaMU UCCIIEIOBAHUS
(Ha ceMMHape, Ha 3aceJaHUU TPEIMETHOTO KPY)KKa, Ha CTYJACHUYECKOW HAayYHO-TIPAKTHYECKOM
KOH(epeHIINH, Ha KOHCYJIbTALlUN).

Jloknaa ToMKeH OTpakaTh:

- 3HAaHHE COBPEMEHHOTO COCTOSIHUS TPOOIEMBI;

- 000CHOBaHHE BHIOPAHHOM TEMBI; UCIIOJIb30BAHUE U3BECTHBIX PE3yIbTAaTOB U (aKTOB;

- TIOJIHOTY LIUTUPYEMOM JIUTEPATYPHI, CCHLIKA HA paOOThl YUEHBIX, 3aHUMAIONTUXCS TAaHHON
npooIeMoi;

- aKTYaJIbHOCTh TIOCTaBJICHHOW MpPOOJIEMBI; MaTepuall, MOATBEPKIAIOUINI Hay4dHOE, OO0
MPaKTUYECKOE 3HAUEHHUE B COBPEMEHHOE BpEMSI.

BricTyruienne ¢ 10Ki1aa0M MpOJOJKAETCS B TEUEHHE 5-7 MUHYT. BBICTyIJIEeHHE CTyIeHTa C
JIOKJIAZIOM JIOJDKHO COIMPOBOXKIATHCS Tpe3eHTanuel. BeicTymaronemMy CTyAeHTy, IO OKOHYaHUH
MPEJICTaBICHUS TOKJIAa, MOTYT OBITh 3aJ1aHbI BOIIPOCHI TI0 TEME JTOKIa/Ia.

PexoMenyemslil 00beM fokiaga— 2-3 CTpaHUIIbI IEYaTHOTO TEKCTA.

Kpurepun onieHuBanus:
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Oyenku «omauyHo» BBICTABISIETCA B TOM CJydae€, €CJIM TEMa PACKPBITA IOJHOCTBIO;
npeacTaBiIeH 000CHOBAaHHBIN 00bEM HH(DOPMAINK; N3TI0KEHUE MaTepHaja JOTHYHO, JOCTYITHO,

Oyenxu «xopowio» BBICTABISETCS B TOM Cllydae, €CIH TEMa PacKpbITa XOpOIIO, HO
HE B IOJHOM 00BbEME; MH(OpManUM NPEACTaBICHO HEIOCTaTOYHO; B OTHENBHBIX CIIydasx
HapylIeHa JOrMKa B U3JI0’)KEHUU MaTepuaa, HE COBCEM JIOCTYIIHO,

Oyenxu «y0061emeopumenbHo» BbICTABISETCS B TOM Cllydyae, €CJIM pacKpbITa Majias
YacTh TEMbl; MOUCK HMH(POpPMALUU MNPOBEIEH IOBEPXHOCTHO; B U3JI0KEHUU Marepuasa
OTCYTCTBYET JIOTHKA, JOCTYIIHOCTD,

Oyenkxa «Hey0061emeopumenbHo» BBICTABISIETCA B TOM clydyae, €CJIM CTYIEHT HE
BBIIIOJIHWJI JOKJIa.

Omnpoc (O)-3T0 OCHOBHOM BHJ YCTHOW NIPOBEPKH, MOXKET HCIIOIb30BATHCS Kak
(bpoHTaBHBII (Ha BOMPOCHI MIPEIOAABATENS 10 CPABHUTEIBFHO HEOOJIBIIOMY 00beMY MaTepuala
KpaTKHe OTBETHI (KaK MPaBUIIO, C MECTA) AA0T MHOTHUE O0YYaIOIINeCs ), TAK U MHAUBUAYaTbHbIN
(mpoBepka 3HaHMM OTHENbHBIX OOyuarouuxcs). KoMOMHUPOBaHHBIN ONPOC - OJHOBPEMEHHBIN
BBI30B JIJIS1 OTBETA CPa3y HECKOJIBKMX OOYUYaroIIMXCsl, U3 KOTOPBIX OJMH OTBEYAET YCTHO, OJUH-
JIBA TOTOBATCSA K OTBETY, BBIINOJIHSASA HA JOCKE Pa3IMYHbIC 3aIMCH, @ OCTAJIbHBIE BBITOJIHAIOT 3a
OTJIEIbHBIMU CTOJaMHU WHAUBUAYAJIbHbIE [MHCbMEHHbIE WJIM IMPAKTUYECKHUE 3a/aHus
IpenojaBaTes.

Kpurepun onieHuBaHus:

Oyenku «omauuHo» 3aCIy’KUBAET CTYIEHT, €CIM OH CBOOOIHO M IMPAaBUIBHO OTBETUII HA
MIOCTABJIEHHBIM BOMPOC, 3HAET OCHOBHBIE TEPMHUHBI M OIpPEAEICHUS MO TEeME, OTBEYaeT Ha
JIOTIOJTHUTENIbHBIE BOTIPOCHI;

Oyenku «xopouioy 3aCIy>KUBAeT CTYEHT, €CJIM OH CBOOOJHO U MPAaBUIBHO OTBETHJI HA
IIOCTABJIEHHBIM BOIIPOC, 3HAET OCHOBHBIE TEPMUHBI M ONPEIEICHUSA IO TEME, 3aTpYyAHsETCA
OTBETUTH Ha JIOTIOJHUTENbHBIE BOIIPOCHI;

Oyenku «y0061emeopumenbHoy 3acly’)KUBA€T CTYJEHT, €CJIM OH MPaBUJILHO OTBETUJ Ha
IIOCTABJIEHHBIM BOIIPOC, HO IIPU O3TOM IIJIOXO OPUEHTHPYETCS B OCHOBHBIX TEPMHMHAX M
OIIpEAEIIEHUSAX 110 TEME, HE MOXKET OTBETUTH HA JOTIOJIHUTEIbHBIE BOIPOCHI;

Oyenka «Hey0061emeopumenbHoy CTABUTCS CTYICHTY, KOTOPBIH HEMPAaBUIBLHO OTBETUI
Ha BOIIPOC WJIM COBCEM HE JJaJl OTBETA.

TecrupoBanue (T) — 3amanns, ¢ BapuaHTaMu 0TBETOB. Kputepnu onieHUBaHUs

Oyenku «omau4Ho» 3aCILy’)KUBAET CTYJIEHT, €CJIM OH OTBETHJI IpaBUJIbHO Ha 90% Bonpocos
TECTa,

Oyenku «xopowioy» 3acCIyXUBaeT CTYACHT, €CJIM OH OTBETWJ MIpPAaBWIBHO Ha 4YacTb

BorpocoB 70%-90%;
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OIxfeHKM «yc)oeﬂemeopumeﬂbﬂo» 34CIIYy’KHUBACT CTYACHT, CCJIIM OH MPAaBUIIBHO OTBCTUJI

gacTh Bonpocos 50%-70%;

OueHKu ((H€y006ﬂ€m€0pum€ﬂbH0» 3aCIyKMBa€T CTYACHT, €CJIM OH IIPABUJIBHO OTBCTHUII

MeHee yeM Ha 50% BoIpocoB.

Tabmuua 3.1 — @opMbl TEKYIIEro KOHTPOJIS

VYueOHas Harpy3ka o0 yJaronuxcs mo ®dopma
BHJIaM Y4YCOHBIX 3aHATHM, Yac. TEKYIIETOo
Howmep HasBanue tem O6s3aTenbHas KOHTPOJIA
TEMBI (paznenoB) Makcnma- YCIIEBaEMOCTH,
JIbHAs Jlexuun | Ipaktuka Cam. MIPOMEXKYTOUHO
pao. .
H aTTecTaluu
CtpoeHue aToMOB
11 XHUMUYECKHX 4 5 5 T.113
3JIEMEHTOB U IIPUPOIA
XUMHYECKOH CBSI3U
[Tepuoauueckuit 3aKoH
1.2 u tabauua J[.1. 2 2 T
MenpaeneeBa
21 Turnel X\{/IMI/I‘ICCKI/IX 4 9 9 0. 113
peakuui
DNIEKTPOIUTHYECKAs
2.2 JUACCOIHAINSA U HOHHBIH 6 4 2 T, I13
oboMeH
Knaccuduxkarmus,
HOMEHKJIaTypa |
3.1 CTpOCHHE 4 2 2 T, I13
HEOPraHMYECKUX
BEILIECTB
Du3NKo-XUMHUUECKUE
3.2 croneTha 8 6 2 T, 113,
HEOPTaHUYECKUX
BEII[ECTB
WNnentudukarms
3.3 HEOpraHMYEeCKHX 4 2 2 I13, 1
BEIIECTB
Knaccudukanms,
4.1 CTPOCHIE 1 4 2 2 0, I13
HOMEHKJIaTypa
OpPTaHUYECKUX BEIECTB
42 CaoiicTBa OPFaHI/I‘leCKI/IX 12 3 3 1 3
coeaUHEHHUI
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Wnentuduxarms

OpPraHUYECKUX BEIIECTB,

UX 3HaYEHUE U

4.3 . 10 6 2 113, 1
NpUMEHEHUE B OBITOBOI

Y IPOU3BOJICTBEHHOU

JACATCIBbHOCTH YCJIIOBCKA

CKOpOCTh XUMUYECKUX

5 peaxnuii. XuMu4eckoe 4 2 2 T, 113
paBHOBecHe
6.1 [TonsiTie 0 pacTBOpax 2 2 T

HccnenoBanue cBONUCTB
6.2 2 2 T
pacTBOpPOB

Xumus B OBITY U
7 NPOM3BOJICTBCHHOM 8 6 2 I
NeATEIbHOCTH YeJIOBEKa

Bcero 72 46 23 3

[Ipumeuanue. @opMbl  TEKYyILIEro KOHTPOJS YycHeBaeMocTu: mnpaktuueckoe 3afanue (I13),

xumudeckuii AukTanT (X]1), moxmazast (1), onpoc (O), rectupoBanue (T).

[TpomMexyTodHas aTTecTamus MPOXOIUT B (hopMe 3a4eTa.

Kputepuu orieHuBaHus:

OneHka OOydYalOUIMXCS  OCYIIECTBIISIETCSl  NpENoJaBaTeleM IyTeM  IPOBEACHUS
NPAaKTUYCCKHUX 3aHATHH, YCTHBIX OIIPOCOB, XUMHYECKHX TUKTAHTOB, IPOBEICHHS IPOMEIKYTOUHOTO
TECTUPOBAHUS, a TakK)Ke MPU UTOTOBOM aTTeCTAllMU OOy4aroluXcs MO y4eOHOW TUCIHILIMHE.
IToMuMoO KaueCTBEHHBIX ITOKa3aTelei IMPOUCXOAUT OLCHKA Ka4Y€CTB JIMYHOCTH, CHOCO6CTByIOHII/IX
nepexony 3HaHUud B Y6€)K)1€HI/I$[, BHYTPCHHUC HO6YI[I/ITCJ'[BHI)I€ MOTHUBBI, IIO3HaBaTCJIbHAas
AKTUBHOCTH M HUHTEPEC, CAMOCTOSITENILHOCTh, KPUTHYHOCTb, MOJIOKUTETIbHAS ydeOHas MOTUBAIIHSL.

OcHoBHbIE TTOKa3aTeNN, KOHKPETU3UPYIOIINE KPUTEPUH 3HAHUM CTY/IEHTOB — 3TO OLIEHKH 5
«OTIUYHOY, 4 «XOPOIIO», 3 «YAOBIECTBOPUTEIHHOY, 2 «HEYIOBIECTBOPUTEIHHOY.

OneHka CTyZeHTOB TPOBOAMTCS IO JIBYM OCHOBHBIM OJIOKaM:

— npeoMemHOCMb 3HAHUL — TIOIIHOTAa, TPOYHOCTh 3HAHWUW, YPOBEHb BOCIPOHU3BEICHUS
YCBauBacMoro cCoACpKaHusd U CBsI3el BHYTPU HEro, CBA3HW MCKAY OTACIBbHBIMHU YacCTiIMU
COJIepKaHUs MPHU 3aKPEIJICHUH U aKTyallu3allud 3HaHWKA, YMEHUI; CTeNeHb MpeoOpa3oBaHusl,
PEKOHCTPYKINH U ¢(HOPMHUPOBAHHOCTH HOBBIX 3HAHWM, YMEHUN;

— 0000WeHHOCMb 3HAHULL — DTO CUCTEMaTH3allisi, YMEHHE CTPOHMTH MEXIIPEIMETHBIC CBSI3H,

HCIIOJIB30BAaTh MMOJYUCHHBIC 3HAHWA BHC KOHTCKCTA y‘-IC6HOI71 JAUCIMITIIMHBI.

Ounenka IIpeameTHOCTH 3HAHUI O0001IeHHOCTH 3HAHUI
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N3noxeHue nosy4eHHbIX 3HAHUMN B
YCTHOM, MUCbMEHHOU WJIU
rpadguveckoit popme, MOITHOE, B
CUCTEME, B COOTBETCTBHUHU C

Brinenenue cyiecTBeHHbIX
MPU3HAKOB U3YYEHHOTO C
MOMOUIBIO OTepanui
aHaJIWu3a U CHHTE3Q;
BBISIBJICHUE MPUYUHHO-
CJIEACTBEHHBIX CBS3€EH;

«OTIUYHOY TpeOOBaHUAMHU yIeOHOM
(hopMyIIHpPOBKa BHIBOJIOB U
MIPOTPAMMBI; TOTTYCKAIOTCSI -
0000111eHMIT; CBOOOIHOE
CIMHUYHBIC HECYIICCTBCHHBIC
OTIEpPUPOBAHNE U3BECTHBIMH
OIIMOKH, CAMOCTOSITEIILHO
(hakTaMu U CBEICHUSIMH C
UCIIPABIIIEMbIC CTYICHTAMHU .
UCIIOJIb30BAaHUEM CBEICHUIA
U3 JAPYTUX MPEAMETOB
Brienenue cymecTBeHHbBIX
. NPU3HAKOB U3y4YECHHOTO C
W3noxeHne moay4eHHbIX 3HAaHUN B .
. . MOMOIIIBIO OTIepALIUit
YCTHOH, MUCBMEHHOH H
. aHalM3a ¥ CUHTE3a,
rpadudeckoit popme, moiHoe, B .
BBISIBIICHHH TPHUYHUHHO-
CHCTEME, B COOTBETCTBHUH C .
. CJICJICTBEHHBIX CBSI3CH;
TpeOOBaHUSAMH YICOHOMH
«Xopormioy» (hopMyIHpPOBKa BHIBOJIOB U

nporpaMmsaI; JOITYCKArOTCA
OTACJIbHBIC HECYIICCTBCHHBIC
OIJ_II/I6KI/I, HCIIPABJISICMBIC
CTYACHTaMU I10CJIC YKa3aHUA
npernoaaBaTeiid Ha HUX

0000111eH1H, B KOTOPBIX
MOTYT OBITh OT/JICIIbHBIC
HECYIIIECTBCHHBIC OINOKHY;
MOJITBEPXKICHUE U3YIEHHOTO
U3BECTHBIMH (PaKTaMU H
CBEIECHUSIMHU

«y,Z[OBJ'IeTBOpI/ITCJ'IBHO»

N3noxenne nory4eHHbIX 3HAHUU
HETOJIHOE, OJHAKO TO HE
MIPETSITCTBYET YCBOCHUIO

MOCJIEAYIOLIETO IPOTPAMMHOTO
MaTepuaa; J10IMyCKarTCs
OTJIENIbHbIE CYIIECTBEHHbIE
OIIMOKH, UCTIPABIICHHBIE C
MOMOILBIO IIPENoIaBaTes

3arpyaHeHus Ipu
BBIMIOJTHEHUH CYIIECTBEHHBIX
MPU3HAKOB U3yUYEHHOTO, MIPH
BBISIBJICHUH [IPUYUHHO-
CJICZICTBEHHBIX CBSI3EH U
(hopMyITUPOBKE BHIBO/IOB

((Hey,[[OBJ'ICTBOpI/ITCJ'ILHO»

N3noxenue yueOHOTo MaTepuana
HENoJIHOe, 0eCCUCTEMHOE, UTO
IIPEMSATCTBYET YCBOCHHIO
nocneayroieil yaeOHoi
uH(pOpMaINK; CYIIECTBEHHbIE
OLIMOKH, HEUCTIPABIISIEMbIE 1aXKe C
MTOMOMUIBIO MIPETIoIaBaTeNs

beccucremuoe BeIieIeHNE
CIIy4aifHbIX IPU3HAKOB
U3YYEHHOTO; HEYMEHUE
MPOU3BOIUTH MPOCTEUIITHE
oTiepariuy aHanu3a u
CHHTE3a; JIeJIaTh 0000IIECHMS,
BBIBOJbI
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3.2. MarepuaJibl TEKyIIero ¥ MNPOMeKyTOYHOI0 KOHTPOJISA YCIIeBAeMOCTH 00y4ar X Cs

IIpumepHoe npakTnyeckoe 3axanue (I13):
1. Kakoe koiamuecTBO BemecTa (Mosib) cossiHoi kuciotel HCI comepskutcst B pactBope
maccoi 80,3 r?

2. CocraBbTe IEKTPOHHYIO (POPMYITY U IpaHUECcKyI0 CXeMy pacipe/ieieHHs 3JEKTPOHOB B

aToMC aJIFOMUHMUA.

3. HazoBuTe yrieBogopoabl o MeXaIyHapOJHONH HOMEHKIIATYype:

CHs
|
1) CHsz—-C - CHz - CHzg;
|
CHs3
CHs3

|
2) CHs— CH=C — CH;-C — CHs ;

| |
C>Hs CHs3

3)CH2=CH-C=CH-CHs

|

CsH7
4)CH3—-C=C-CH-CH2-CH-CH3s

| |
CHs CHs

4. CocTaBbTe CTPYKTYpHBIC ()OPMYJIBI YTIIEBOIOPOJIOB 110 UX HA3BAHUSM:
1) 2-meTtun-3-3THINEHTAaH;
2) 4,4-mumernirexces-1;
3) mentamuen — 1,4

4) 3,3-numetnnOyTun-1

HpumepHbiil xumMudeckuii AMKTAHT (X/I):

1. | Xumus — 510 HayKka O BelecTBax U MX MPEBPALICHUSX. Ja
2. | AToMm — 31O Menpyalias XUMUYECKU AeIMMas YaCTHLLA. Her
3. | [Ipu3HAK — 3TO OTAMUUTENHFHOE CBOHCTBO, O0IIIEe TSt BCEH TPYIIIBI MaTEPHAIOB Jla
WJIY BELIECTB.
4. | BemecTtBo — 3TO TO, U3 YET0 COCTOSIT MPEIMETHI U TeJa. Jla
5. | IIpocToe BeniecTBO COCTOUT U3 AaTOMOB Pa3HBIX XUMHUECKUX HJIEMEHTOB. Her
6. | XuMHUECKHIl 37IEMEHT — 3TO COBOKYITHOCTh ATOMOB OJHOTO BHJIA. Ja
7. | Marepuan uMeeT XUMHYECKHUI COCTaB U CBOICTBA, KOTOPbIE MOT'YT U3MEHSTCS B Jla
HEKOTOPBIX IIpeesax.
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8. | CoennHeHHs — 3TO IPOCTHIE BEIIECTBA. Her

9. | CnoxHble BEIIECTBA — 3TO BEIIECTBA, COCTOSIINE U3 HECKOJIBKUX XUMHUECKUX Jla
JJIEMEHTOB.

10. | ®usnyeckue CBOWCTBA — 3TO CBOIMCTBA BEIIECTBA, KOTOPHIE HE 3aBUCAT OT Jla
BO3JEHCTBUS HAa BEILIECTBO IPYI'MX MaTEPUAIOB MU BEILECTB.

11. [ Monekyiia — 370 Menbyaiiiasi XMMUYECKH JIeIMMasl YacTHIIA. Ja

12. | Atom — 3TO Mespyaiiasi XUMUYECKH HeJeIuMasl YacTULA. Ha

13. | Xumuueckue cBOMCTBA — 3TO CBOMCTBA BEILIECTBA, KOTOPHIE XapaKTEPU3YIOT
CIIOCOOHOCTH 3TOTO BEIECTBA BCTYNATh B XUMUYECKOE B3aMMO/ICHCTBHE. Jla

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

15. | XuMuueckas peakius — 3T0 XUMHUYECKOE SBJICHHE. Ha

16. | dusnyeckue sSBICHUS HE COIPOBOXKIAIOTCS 00Pa30BaHUEM HOBOI'O BEILIECTBA. Ha

17. | Xumuyeckue CBOMCTBA BEIIECTBA HE 3aBUCAT OT CTPOCHHUS BEIIECTBA. Her

18. | Muaekc noka3pIBaeT YUCIO aTOMOB XMMUYECKOI'0 3JIEMEHTA, COJIEPKAILErocs B Jla
KOHKPETHOM BELIECTBE.

19. | YpaBHEeHHE XUMHUECKOW PEAKLIUU — ATO YCIOBHAS 3aMIMCh XUMHUECKOTO TpoIiecca Jla
WJIM XMMUYECKON PEAKIINH.

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

IIpumepHbie Tembl AoKk1axa ([):

1.

© © N o g Bk~ w D

OCHOBOMOJIOKHUK TTEpUOAUYECKOM crucTeMbl aemeHToB J[. . Menpenees.
KauecTBeHHBIE peaKIMY B HEOPTAHUYECKOW XUMHUH.

MuHepanbHas BoAa - YHUKAJIbHbIN Aap TPUPOBL.

HckyccTBo (hoTorpaduu u Xumusl.

AnXxuMusi-Marusi wim Hayka?

DTaHoI: BeInyaiiiee 01aro Uiy CTpaIrHoe 370.

3aMeHHMBIC U HE3aMEHUMEBIC AMUHOKHCIIOTHI.

Mudsl 0 nUTaHUH.

brnoTrexHoorus u reHHas HWHXXCHCPUS.

10. Xumus 1 dKOJIOTHS.

11. MonekynsipHas KyXHsl.

IIpumepHbIe Bonpocs! s onpoca (O):

1.

Kakne BCIIECTBA OTHOCATCA K BJ'IGKTPOJ'II/ITaM? Hepqu/Icm/ITe OCHOBHBIC ITOJIOKCHUA

TCOpHUU SHGKTpOHHTquCKOﬁ JAucCCconuranuu.

Kakne HCOPTraHNYCCKUEC COCANHECHUA HA3bIBAOTCA OKCI/I}IaMI/I? HpI/IBe)II/ITe XUMHNYECKHUC

peaxuu, XapakTepu3yroue cBONCTBA OKCH/IOB.

Kakue OpraHN4YCCKUC BCIICCTBA HA3bIBAKOTCA CHI/IpTaMI/I?

HazoBuTe ypoBHM OpraHU3alluu CTPYKTYPhI OEKOBBIX MOJIEKYJI, OXapaKTEPU3YyUTE UX.

IIpumepHnsiii Tect (T):
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[TonmoxuTenpHO 3apsKEHHAS YACTHIIA HA3BIBAETCS

1) smexTpoH

2) WpOTOH

3) HeHlTpOH

Snpo aToma IUTHSE COCTOUT U3 3 MPOTOHOB U 4 HEUTPOHOB. CKOJILKO BOKPYT sJipa

BpAIIIAeTCs JICKTPOHOB

1) 3

2) 4

3) 7

Kakue 4acTHIbI TPOBOIST SJCKTPHUCSCKHUN TOK B PACTBOPE IEKTPOIUTOB?
1) aromsr

2) MOJICKYJIbI

3) HoHBI

4) TpOTOHBI

Kucnorer — 310

1) CroxHbIe BeIIecTBa, 00pa30BaHHBIC AaTOMAMH METAJUIOB U KUCJIOTHBIMH OCTATKAMHU.

2) Ci10o:kHbBIE BEIIECTBA, KOTOPbIEC COCTOAT U3 aTOMOB BO/Iopoaa, CIOCOOHBIX

3aMellaTbCHd HA aTOMbI METAJIJIOB U KUCJIOTHBIX OCTAaTKOB.

3) CroxHbIE BEIECTBA, B COCTAB KOTOPBIX BXOJISAT aTOMBI METAJIJIOB, COCAMHEHHBIE C

OJTHO¥ MJTM HECKOJIBKUMH TUAPOKCOTPYIIIIAMH.
BribepuTe psiJi TByXOCHOBHBIX KUCIIOT:
1) H2COgz, HBr, H3POyg;
2) H2S04, H2COs3, H2SiOs;
3) H2CO3z, H3BO3, HCI.
XUMHYECKasi CBS3b B KPUCTAILIC OKCHJIA KAJIbIIHS:
1) koBaJIeHTHAs HEMOJSIPHAS;
2) KOBaJCHTHAsS MOJSPHAS;
3) MeramMyeckas;
4) WoHHAas.

COC,Z[I/IHCHI/ISIMI/I C KOBaJICHTHOM HCHOHHpHOﬁ 1 MOHHOH CBS3BIO SIBJISIOTCSA

COOTBETCTBEHHO:
1) oxcua ¢ocdopa u okcua HATPHS;

2) XJIOpHUI HATPHUS U XJIOP;
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3) aszor u cynbdua HATPHS;

4) XJopu[I KaJbL¥sl U XJIOPOBOIOPOI.

Bribepure 1Ba BbICKa3bIBaHUS, B KOTOPBIX TOBOPUTCS O CEJIEHE KaK O XMMUYECKOM
JJIEMEHTE:

1) CeneH - Xpynkuii OyecTamid Ha U3JIOME HEMETaJlT YEPHOTO LIBETA.

2) CereH He cIOCOOCH TrOPEeTh Ha BO3AYyXE CAMOCTOSTENBHO.

3) CeiieH BXOTUT B COCTAaB aKTHBHOIO I[eHTPa (pepMEHTOB MeTadoan3mMa

HYKJIEMHOBBIX KUCJIOT, JIUNUI0B, TOPMOHOB.
4) CeJieH - aHAJIOT cepbl U MPOSABJIAET CTENeH! OKHCIeHus -2, +4 u +6.

5) CereH B 4MCTOM BHJIE HIMPOKO UCIIONIB30BAJICS B cepeaune 20-ro Beka B BOCHHOI

TCXHHKC.
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3.3. OueHo4HbIe CpeaCcTBA MO TUCIHUIIHHE /1JIsl MPOMEKYTOYHOH aTTecTAlNU
[TpoMexyTodHast aTTecTalus MPOBOJUTCS B COOTBETCTBUU C YIEOHBIM IIIAHOM U pabodeit
nporpammoii B hopme nudepeHIInpOBaHHOTO 3a4eTa, K KOTOPOMY 00yUaIOIIHUIACS TOMYyCKAeTCs
MIPU YCJIOBUU BBHITIOJIHEHUS BCEX MPAKTHUECKUX U CAMOCTOSITEIIBHBIX pa0oT.
JuddeperurpoBanHbIii 3a4€T MPOBOAUTCS B BHJIE TECTOBOM paboThl. Tect coctout u3 40

3a/IaHUI Pa3HOTO YPOBHS CIIOXKHOCTH, YTO MO3BOJISIET MPOBEPUTH JOCTUXKEHUS CTYICHTOM YPOBHS
0013aTeNIbHOM IMOATOTOBKH 110 TEMAaM:

e (CrpoeHne aTOMOB XMMHUYECKUX 3JIEMEHTOB U MPUPOJA XUMUUYECKOM CBS3H;

e [lepuogmueckuii 3axkoH u Tabnauna JI.M. Menneneena;

e TuIbl XUMHUYECKUX PEAKIIHI;

e  DJEKTPOIUTHUYECKAS TUCCOIUAIMS U MOHHBI OOMEH;

e Kiaccudukanus, HOMEHKIIATypa H CTPOSHUE HEOPTaHUICCKUX BEIIECTB;

e  QDU3MKO-XMMHUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB;

e lneHTHduUKaKI HCOPrAaHUIECCKUX BEIICCTR;

e Kraccudukanus, CTpoeHHEe U HOMEHKJIATypa OPraHMYECKUX BEIECTB;

e (CBoiicTBa OpraHUYECKUX COCAMHEHUI;

o NneHtudukaius OpraHMYeCKUX BEIISCTB, MX 3HAYCHUE U TPUMCHCHUE B OBITOBOM

Y TIPOU3BOJICTBEHHOM JCSITEILHOCTU YEIOBEKA;

e CKOpOCTb XUMHYECKHUX PEaKIUi. XMMHUYECKOE PABHOBECHUE;

e [lonatHe 0 pacTBOpax;

e lccrnenoBaHne CBOMCTB pacTBOPOB;

e XuMHSA B 6BITy u HpOHSBOﬂCTBeHHOﬁ ACATCIIBHOCTH 4YCJIOBCKA.

1 BapuanT

Bbi0epuTe BepHble BADHAHTHI OTBETA:
1. K ankanaM OTHOCHUTCS BEIIECTBO, UMEIoIee PopMyTy

1) CnHZn

2) CnHZn—Z

3) CnH2n+2

4) CnHZn-G
2. H3omepom OKTaHa SBISETCS:

1) 2 — meTun — 3 STWINICHTaH

2) 2,3 — TUMETHIITICHTaH

3) 3 - ostuarenran

4) 3 — MEeTUJIOKTaH
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CrpykrypHas popMyina BemecTsa 2 — METHIINEHTeH — 1 - 3To
1) CHs- CH(CHs) - CHz— CH =CHz
2) CHz - CH2 - CHz - C(CHs) =CH>
3) CH2 = C(CHz) — CH2 — CH(CH3z) — CH3
4) CHz=C(CHzs) - CHs
OTHH U alleTUJIEH — 3TO
1) romosoru
2) H30MepHI
3) 0IHO M TOXKE BEIIECTBO
C KaKuM U3 NIEPEUHCIICHHBIX BEIIECTB PEarupyer MEeTaH:
1) NaOH
2) HNOs3
3) CO.
4) CaO
Hazpanue HecoorBercTByromee peakuuu CHs — COH + Hz — C2HsOH
1) mpucoenuHeHHe
2) TUAPUPOBAHUEC
3) ruaparamys
4) BOCCTaHOBJICHHE
Peakuust 0Opa3oBaHUsI CIIOKHBIX A3(UPOB HA3HIBACTCSL:
1) KpekuHT
2) sTepUbHUKaIHS
3) nmeruaparanu
4) TONUKOHICHCAIIUH
DeKTpoHEeUTpaIbHAsI YaCTHIIA, COCTOSIIAS U3 MOJOKUTEIBHO 3apSHKEHHOTO siIpa U
OTPHUIATETBHO 3aPSHKCHHBIX JICKTPOHOB 3TO:
1) arom;
2) BEIIECTBO;
3) mpoToH;
4) 3JEeKTPOH.
. SIBJIeHUWE CyIIeCTBOBAHHS HECKOJIILKUAX MPOCTHIX BEIIECTB U3 OJJHOTO U TOTO XKe
XMMHYECKOTO 3JIEMEHTa 3TO. ..
1) xumHYecKoe SBICHHE;
2) CTEXHOMETpHS;

3) ammorpornus;
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11.

12.

13.

14.

15.

16.
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4) (¢usnyeckoe sIBICHHE.
Kak HaliTu OTHOCHUTENBHYIO aTOMHYIO Maccy 3JeMeHTa’?
1) 1o dpopmyie
2) TOCMOTpPETH B Tab/miy MeHieseesa;
3) mocMOTpeTh B TAOJHUILY PACTBOPHUMOCTH;
4) B 3agavax OHA BCEr/a JaHa.
XUMHUYECKUE FJIEMEHTBI, aTOMBI KOTOPBIX OT/IAIOT 3JICKTPOHBI C BHEIITHETO
9HEPreTUYECKOTO YPOBHS 3TO:
1) oxucaureny;
2) BOCCTAaHOBHTEIIH;
3) MeTaibl;

4) HeMETaslIbI.

I'omorennas CHUCTCMA, COCTOAIIAA U3 pACTBOPUTECIIA, YaCTUL] PACTBOPCHHOI'O BEIICCTBA U

IPOJYKTOB UX B3aMMOCHCTBUSI ATO:
1) pactBop;
2) HAaCBHIIICHHBINA PacTBOP;
3) mnepeHachIIeHHBII PacTBOP;

4) HEHaCBHIIIECHHBINA PACTBOP.

COGI[I/IHCHI/IH, KOTOPBIC B BOAHBIX PACTBOPAX IMOYTH MOJHOCTHIO JUCCOLUHUPYIOT HAa HOHBI

3TO:
1) cnaOble 3TEKTPOIIUTHI;
2) CHJIbHBIC DJICKTPOJIHUTHL;
3) KHCIOTHI;
4) OCHOBaHWS.
Br16epuTe 13 npeacTaBI€HHbBIX BEUIECTB KUCIIOTHI, HA30BUTE €€:
1) BaSOy;
2) NaOH;
3) CuO;
4) H2SOs.
BeiOepuTe U3 npecTaBICHHBIX BEIIECTB OCHOBAHMUS:
1) CuSOg;
2) KOH,;
3) HCI,
4) H2SOs.

Bri6epute U3 npeacTaBieHHBIX BEIIECTB COJIU:
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1) HNOsg;
2) Ba(OH);
3) HI;
4) CuCl..
17. Xumus uzyyqaer:
1) npupoJHbIC SBICHMUS;
2) CcrocoOBbI MOJYYCHHS BEIIECTB;
3) cocrtas, cTpocHUE, CBOWCTBA U MPEBPAIICHHUS BEIICCTB;
4) opraHMYeCKHE BEIICCTBA
18. BoiOepuTe U3 Npe/ICTABICHHBIX BEIIECTB CHUIIbHBIC AJICKTPOIUTHIL:
1) HNOy;
2) HCN;
3) H:S;
4) HI.
19. Tporecc pacnana BemecTBa Ha HOHBI IPU €r0 PACTBOPESHUH WJIM PACILIABICHUH ATO:
1) aJeKTpONUTHYESCKAs AUCCOIMAIIHS,
2) DICKTPOXMMHUYECKAsl JUCCOLUALINS;
3) ruapoms;
4) ruapupoOBaHUE.

20. CootHectH (hOpMyIIbl U Ha3BAHUS KUCIIOT:

1. cepHast KHCIIOTa; A) HNO3
2. coJsiHask KUCIIOTa; b) HCI
3. a30THas KUCIOTA; B) H2SO4
4. hochopHas Kuciora I') H3POq4
21. BeiOepure MeTam u3 CIeAYIOIUX XUMHYECKIX dJIEMEHTOB:
1. Au
2. Cl
3. S
4. C

22. Yo moKa3bIBaeT MOPSIKOBBIA HOMED DIIEMEHTA!
1) Bapsa sapa
2) ATOMHYIO Maccy
3) Ywcio u3oTonos
4) Yucno HEUTPOHOB

23. B rpymmax cBepxy BHU3, paJHyC:
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1) yBenuumBaercs
2) yMEHbLIACTCs
3) He U3MEHSETCs
4) W yBEITMYUBACTCS U YMCHBIIIACTCS
24. VI3 naHHBIX BEIIECTB BHIOEPUTE CII0)KHOE BEIIECTBO:
1) cepHas KHCIOTa;
2) iiox;
3) anmas;
4) 030H.
25. XKup oOpasyercst B pe3yIbTaTe B3auMOICHCTBUS
1) creapHHOBOM KHCIOTHI U METAHOJIA
2) OJIEMHOBOW KHCIIOTBI U STHICHTJTHKOJIS
3) ameranpaeruaa M rIMIEpUHa
4) rMiepruHa U NaIbMUTHHOBOW KHUCIIOTHI
26. XUMUYECKUH DIIEMEHT - 3TO
1) BHI aTOMOB C OJIMHAKOBBIM 3apPSIOM SIpa;
2) DICKTPOHEHTpasbHAS YacTHUI[A, COCTOSIIAS U3 TIOJIOKUTEIBHO 3aPSHKCHHOTO aTOMHOT'O
s7ipa ¥ OTPULIATENIBHO 3apsSKEHHBIX AJICKTPOHOB,
3) oTpulATEIbHO 3apPsUKCHHBIN HOH,
4) TOJOKUTEIBHO 3aPSHKEHHBIN HOH.
27. SIapo aTomMa COCTOMT M3 YaCTHII:
1) HEHWTPOHOB W 3JEKTPOHOB
2) TPOTOHOB U HEHTPOHOB
3) TPOTOHOB M 3JEKTPOHOB
4) HEWTPOHOB
28. DiekTporHast GopMyrTa BHEITHETO JIEKTPOHHOTO CIIOS MarHus
1) 3st
2) 3S22p’
3) 3522p?
4) 352
29. TlepnoIMIHOCTH B U3MEHEHUHT
CBOWCTB XUMHUYECKUX DJIEMEHTOB SIBJISIETCS PE3yJIbTaTOM
1) mepuoaUYecKoro MOBTOPEHUS YMCIIA JICKTPOHOB Ha BHEIITHEM YPOBHE B aTOME;
2) BO3pacTaHMs 3apsja Aapa;

3) BoO3pacTaHus YKCIIa 3JCKTPOHOB HAa BHEITHEM YPOBHE;
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4) Bo3pacTaHus 3apsja sapa | Yuciia 3JCKTPOHOB Ha BHEIIIHEM YPOBHE
30. [l coneii 1 OCHOBHBIX OKCHJIOB XapaKTEPEeH BHJI XUMHUYECKOH CBSA3H
1) wonHas
2) KOBaJCHTHAs HEMOJSpHAsI
3) MeramMyecKas
4) KOBaJICHTHAs MOJIAPHAS
31. AnnotponHbie MOAUGBHUKAIIH - 3TO
1) O2u O3
2) O2u SO
3) O2u SOz
4) O2u CO2
32. Peakiusi, ypaBHEHHE KOTOPOit
Zn +2 HCI = ZnCl; +H21 oTHOCHTCS K peaKiusiM:
1) coeauHeHUs
2) pa3lIoKEHUsS
3) 3amernieHus
4) obOmeHa
33. McTuHHBIC pacTBOPbI UMEIOT pa3Mephl AUCIICPCHBIX YaCTHII
1) menee 1 um
2) or 1 go 100 um
3) 6oneel00 um
4) pasHo 100 HM
34. Kucnotel umeroT Gpopmyiry
1) CO2
2) H2CO3
3) K2COs
4) NaOH
35. O0BEM Taza Bogopoia, 00pa3yromerocs pyu B3auMOJICHCTBUN IIMHKA Maccoi 6,5 rpaMMoB
C XJIOPOBOJIOPOIHOM KUCIOTOU 0 ypaBHeHuto peakiuu Zn +2 HCl = Zn Clz +H21
COCTaBJISIET:
1) 22,4 1;
2) 11,2 m
3) 1,12 m;
4) 2,24 1.
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36. AMdoTepHbIe COeIMHEHNUS — 3TO COCAMHEHHUSI, KOTOPBIC B 3aBUCUMOCTH OT YCIIOBHH,
B3aMMO/JICHCTBYIOT C BEIIECTBAMU
1) xucnoramu;
2) OCHOBaHHSIMHU;
3) KHCIOTaMU H MIEI0YaMH;
4) NPOCTHIMHU BEIIECTBAMU
37. CepHast KMCJIOTa ¥ THIPOOKCHU]T HATPHUS IIPUMEHSIFOTCS B aKKYMYJIATOPHBIX OaTapesx, Tak
KaK OHH:
1) HE’INIEKTPOIHTHI
2) cnalble 3JIEKTPOIUTHI
3) CHIIbHBIC HJIEKTPOIHUTHI
4) cpemHUE IEKTPOIUTHI
38. [IpuMeHeHre METaJUIOB B KA4€CTBE MIPOBOAHUKOB OCHOBAHO HA CBOMCTBAX
1) TBEpmOCTH
2) BICKTPOIPOBOIHOCTh
3) MIaCTUYHOCTH
4) TEmIonpOBOIHOCTD
39. CKOpOCTh XUMUYECKOW PEAKI[K TOPEHHS CEPhI B KMCIOPOJIE YMEHBILACTCS MIPH
1) yBenUYEHHH KOHIICHTPAIMH KUCIOPOa
2) TIOBBIIICHUH TEMITEPATYPHI
3) MOHMKEHHH TEMIIEPATyPhI
4) yBeJIMYCHUU KOHIICHTPAIIUU OKCHUJIA cepbl (4)

40. OTHOCUTENBHAsE MOJIEKYJIIpHAs Macca yriekucioro raza CO2 cocTaBiser:

1) 123;
2) 44;
3) 18;
4) 46.
OTBeThI
1-3 2-1 3-3 4-3 5-2 6-3 7-2 8-1 9-3 10-1
11-2 12-1 13-2 14-4 15-2 16-4 17-4 18-4 19-1 20-18,26.3a,4r
21-1 22-1 23-1 24-2 25-4 26-1 27-2 28-4 29-1 30-1
31-1 32-3 33-1 34-2 35-4 36-3 37-3 38-2 39-2 40-2

KonunyecTtBo HaOpaHHBIX 0a/1710B Onenka
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40 — 36 5 (OTJIMYHO)

36 — 28 4 (xoporto)

28 — 20 3 (yIOBIETBOPHUTEIHHO)
20-0 2 (HeyIOBIETBOPUTEIHHO)
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4. MeToauveckne YKa3aHUs 1 00y4YAKIIUXCS 10 OCBOCHUIO THCIUIJIHHBI

[Ipuctynas k wuzydenuro aucuuiiiabl BJ/I.12 Xumusi, CTyAeHT IOKEH O3HAKOMHUTBHCS
c couepkaHueM gaHHOW «PabGodeit ydeOHO# mporpaMMbl TUCHUILIMHBD) C TEM, YTOOBI UMETh
YEeTKOE MPEJICTABICHHE O CBOCH paboTe.

Nzyuenue JUCHUIUIMHBI  OCYILECTBIIIETCSI HA  OCHOBE  BBIJAHHBIX  CTYACHTY
MpenoaaBaTesieM PeKOMEHAAIMI 0 BBIOJHEHHUIO BCEX 3aJIaHHUM, MPETYCMOTPEHHBIX Y4E€OHBIM
IJIAHOM M IPOTPaMMOM.

B mnepByro ouepenb HEOOXOIMMO YACHUTH I€ib M 3aJa4d HM3y4aeMOM IUCIMIUIUHBL,
OIICHUTH O00BEM Marepualia, OTBEISCHHOTO JJisi HW3y4YCHHUS CTYACHTAMH CaMOCTOSTEIBHO,
1o100paTh OCHOBHYIO U JIOMOJHUTENBHYIO JIUTEPATYpPy, BBIABUTH Hanboyiee BayKHbIE MPOOIEMBI,
CTOSIIUE 110 BOMPOCAM U3y4aeMOM AUCUUILITUHBL.

BreimonHenue 3amaHMWii  OCYIIECTBISICTCS B COOTBETCTBHU C YYEOHBIM IUIAHOM U
nporpamMMoii. OHU JTOJKHBI BBITIOJIHATHCS. B COOTBETCTBUH C METOJMYECKUMHU PEKOMEHIALMSIMH,
BBIIAHHBIMH MPEMo/IaBaTeNIeM, U MPECTABICHbI B YCTAHOBIEHHBIC IIPETIOAABATENIEM CPOKH.

N3ydas mepBOMCTOYHUKH, II€IECO00pPa3HO 3aKOHCIEKTHUPOBATh TOT MaTepuai, KOTOPBIU
HE COOOIIAJICS CTYJAEHTaM Ha JICKIUAX.

Ha 3ansTHAX JEKIMOHHOTO W TPAKTUYECKOrO XapakTepa CTyAEeHTaM s paboThl

TpeOyeTcs: TeTpaib Ui 3aliCH JEKUUN U 3aJaHUH.
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5.Y4eOHas muTeparypa u pecypcbl HHGOPMAIHMOHHO-TEIeKOMMYHUKAIIMOHHOM CeTH

"WHTepHer"

OcHoBHas TuTeparypa
Bopucos, A. H., Xumus : yaebnuk / A. H. bopucos, E. C. Octpormsinos, T. b. boiinosa, JI.
1. Apmamesa. — Mocksa : KnoPyc, 2024. — 331 ¢. — ISBN 978-5-406-11987-7. — URL.:
https://book.ru/book/950237 (nara obparuenus: 26.08.2024). — TekcT : 37€KTPOHHBIIA.
JlononuurenpHas IuTeparypa
AHndunorenosa, 1. B. Xumusi: yueOHHUK U PAKTUKYM JIJISI CPETHETO
npodeccuonansHoro oopazosanus / . B. Audunorenosa, A. B. babkos, B. A. TTonkos.
— 2-e u3 ., ucnp. u gomn. — Mocksa: U3marensctBo FOpaiit, 2022. — 291 c.
[eronuxuna, H. A. O6mas xumusi: yae6nuk g CI10 / H. A. lleronuxuna, JI. B.
Munaesckas. — Cankrt-IlerepOypr: Jlans, 2021. — 164 c.
Xumus. 10 xknace. Yriy0n€nnsiii yposens : yueoHuk/ B.B. Epemun, H.E. Ky3smenxo,
B.1. Tepenun, A.A. JIpo3nos, B.B. JIynun; nox pen. B.B. JIyauna. — M.: [Ipocsenienue,
2022. — 446, [2] c.: nmn.
UYepnukosa, H. FO. Xumus B 1oCTymHOM H3JI05KeHUH: yaeOHoe mocodue ais cro / H. 1O.
UepuukoBa. — 2-¢ u3j., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-
5-8114-9500-9. — TekcT: aneKTpoHHbIH // JIaHb: AIEKTPOHHO-OMOIMOTEYHAS CUCTEMa. —
URL.: https://e.lanbook.com/book/195532 (nara obpamienus: 14.10.2022). — Pexxum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJTH30BATEIIEH.
brmuuos, JI. H. Xumus: yue6nuk nis CITO / JI. H. baunos, U. JI. Tlepdunosa, T. B.
CoxonoBa. — 2-e u3zf., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c. — ISBN 978-5-
8114-7904-7. — TekcT: 271eKTpOHHBIH // JIaHb: 37eKTPOHHO-OMOIMOTEUHAs CUCTEMA. —
URL: https://e.lanbook.com/book/167183 (nara obpamenus: 14.10.2022). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJTH30BATEIECH.
WHTepHeT-pecypchl:

www.hemi.wallst.ru (O6pa3zoBaTenbHBIN CalT ISl IIKOJLHUKOB «XUMUS).

www.alhimikov.net (O6pa3oBaTenbHbBIN CAUT IS ITKOJIBLHUKOB).

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

https://sites.google.com/site/himulacom/ (O6pa3oBatenbHbIil CaiiT: XUMYJIs)

DnexTpoHHO-0nbnuoreuHas cucreMa (ObC) «YHuBepcuTeTcKas OMOIMOTEKa OHIARHY

www.biblioclub.ru

hvsh.ru — XKypran «Xumus B K0,


http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
https://sites.google.com/site/himulacom/
http://www.biblioclub.ru/
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7. https://postnauka.ru/themes/chemistry — nexiuu mo xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hayuno-nmonyssipHbIii poekT «DneMeHThl OoublIoi Hayku» ((du3uka, XUMHUS, MaTeMaTHKa,
aCTpOHOMHS, HAyKM O >KU3HU, Hayku o 3emsie). HoBocTW Hayku, KHUTH, Hay4dHO-
MONYJISIPHBIE CTAThH, JICKIIUH, SHIIUKJIONEIUH.

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

Caiit HayuyHo-TIonyJisipHOTO KypHana «llorenmany». Xypnan nzgaércsa ¢ 2005 r., ¢ 2011 r. —
paznen «XuMus».

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

Caiit HayyHO-TIOMYJISIPHOTO JKypHaja «XuMus 1 xu3Hb». JKypHan uznaéres ¢ 1965 r.

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

OTkpbITas 371eKTpoHHAs Oubnmoreka xuMudeckoro nopraia «Chemnet», conepkuT yueOHbIe U
nHGOPMAIIMOHHBIE MaTepHalibl Ui IIKOJIBHUKOB M yuuTeneil. B Heill MoxHO HaiiTh
y4eOHMKH 10 O0medl ¥  HEOPraHWYeCKOH XHWMHUH, OpraHM4YecKOW  XHMUH,
MyJIbTUMEAMAMaTEepHalIbl, & TAKXKE 3ala4l XUMUYECKUX OJIMMIINAL C PELICHUSAMH, 3a1a4U
BCTYIUTENBHBIX 9K3aMEHOB I aOUTYPUECHTOB.

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

Nudopmanmonnsie Marepuansl 00 onummnuagax: MOCKOBCKOW ropojackoi, Bcepoccuiickoid,
MenpeneeBckoii,  Mexaynapoanoid.  IlpuBeneHsl  3a7aud  TEOPETHUECKUX U
HKCIIEPUMEHTAIBLHBIX TYPOB, TOJIPOOHBIE PellIeHus, CIUCKH U (hoTorpadun modeauTenei.

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

Cucrema TUCTaHIIMOHHOTO OOYY€HHs, HalpaBi€HHAs B MEPBYIO O4epedb Ha MOATOTOBKY K
OJIMMIIMAJAaM BCEX YPOBHEM — OT HIKOJBHBIX 10 MexnyHaponHoi. CalT comepKuT
OTPOMHOE KOJIMYECTBO 3aa4, CrPYIIIMPOBAHHBIX KAK I10 TEMaM, Tak U 1o onumnuanam. Ilo
BCEM OCHOBHBIM pa3zJelaM XHMHUU TNPUBEAEH TEOPETHUECKUH MaTepual U pa3o0paHbl
peLIeHUs TUITOBBIX 3a/1a4.

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

HOpTaJ'I Mo HaHOTexXHOJOTrusM. OCHOBHas 0oejib — PpPa3BUTHUC O6p830BaHI/I$I B oOmactu
HAHOTEXHOJIOTHH U IOJATOTOBKA K HUHTCPHET-OJIUMIIUAAC 110 HAHOTCXHOJIOTUSAM.

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

Hanéxnast cnpaBounas wuH(oOpManus O XWMHYECKMX OJJIEMEHTaX W HMX CBOWCTBax (Ha
AHTJIMMCKOM SI3BIKE).

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

PycCKOS3BIUHBIN CAUT O CBOMCTBAX XMMUYECKUX JIEMEHTOB.

16. http://gotourl.ru/7180 (https://www.lektorium.tv)
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Hexommepueckuii caiiT oHaiiH-00pa30BaHus, COAEPKUT MHOTO HHTEPECHBIX 00pa30BaTEIbHbIX
KYpPCOB M BUJCOJIEKIIUH I LIKOJIbHUKOB, CTYJICHTOB U YUYHUTEIIECH.

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

Caiit Chemical Abstract Service — camblii aBTOPUTETHBIN B MUPE XUMHUU WH(OOPMAITMOHHBIN
UHTEPHET-pecypc (CalT IIaTHBIN).

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

HopTan 110 OpFaHI/I‘{eCKOﬁ XAMHM Ha aHTJIMHCKOM SI3BIKE.

19. http://www.xumuk.ru

CaiiT 0 XuMHH: KJIaCCUYECKUEe YUeOHUKH, CIIPABOYHUKH, SHIIMKIIONIENH, TOMCK OPTaHUYECKUX
Y HEOPraHWYECKHUX PEaKLUN, COCTaBICHUE YPAaBHEHUM pEaKIUil.

20. http://orgchemlab.com/

CaiiT, NOCBAIEHHBINA TPAKTHUUECKOI paboTe B 1abopaTOpHH.
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6. MaTepuajbHO-TeXHHYecKasi 6a3a, HH(POPMALMOHHBIE TEXHOJIOTMH, IPOTPaAMMHOE

odecneyeHue u I/IH(l)OpMaIII/IOHH]:Ie ClIpaBOYHBIC CHCTEMbI

JIns peanuzanyy MporpaMMbl AUCHMIUIAHBI TOJDKHBI OBITH MPELYCMOTPEHBI CIIEAYIOIINE
CIeUAIbHBIC TOMEILCHUS: YICOHbI KaOMHET XUMHUH W/WITH y4eOHOH XUMHUYECKOM J1ab0paTopuu.

Ob6opynoBanue y4yeOHOro kKabuHeTa (HArsIIHBIE TMOCOOMS): HAOOPHI IIAPOCTEPIKHEBBIX
MOZIeJIel MOJIEKYJI, MOJICIIN KPUCTANIMYECKUX PEIIETOK, KOJUIEKIIMU IPOCTHIX M CIIOYKHBIX BELIECTB
W/WITH KOJUICKIIMH IMTOJIMMEPOB; KOJUISKIIUS TOPHBIX MOPOJ M MHHEpaNoB, Tabiuua MeHzeneesa,
yueOHble (puIbMbI, HU(POBEIE 00pa30BaTENbHBIC PECYPCHI.

Texuudeckue cpeacTBa 00y4CHUS: KOMIIBIOTEP C YCTPOMCTBaMH BOCIIPOHM3BEIICHHUS 3BYKA,
NPUHTEP, MYJIBTHMEAHA-TIPOEKTOP C AKPAaHOM, MYJIbTUMEIUITHAS JO0CKA, YKa3Ka-TIpE3eHTEp IS

MpEe3CHTALIH .



