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1 OO0mue mMoJ10KeHUS

11 O0J1acTh NPMMEHEeHHUs POrPaMMbI

Pa6ouas mporpamma mucturumasl «COO0.01.07 Xumus» npenHazHavyeHa Uisl pean3aliu
cpenHero ooOimero o0pa3oBaHUS W SABIAETCS YAacTbiO MPOrPaMMbl MOJATOTOBKH CIEIHAIHNCTOB
cpennero 3BeHa B coorBercTBUUM ¢ DPI'OC CIIO no cneuuansHoctd 38.02.01 DxoHOMMKA M
Oyxraiarepckuil yuer (IO OTpaciisiM), YTBEpPXKAECHHBIM INpuka3oM MuHnpocsemenus Poccun ot

24.06.2024 Ne 437.

1.2 MecTo AUCHUILIHHBI B CTPYKTYPe OCHOBHOM NPo(ecCHOHAIBLHOMH 00pa30BaTe/IbHOM
NPOrpaMMblI

Jucrummmaa «COO0.01.07 Xumus» sBiseTcs 00s13aTeIbHON YacThI0 00111e00pa30BaTeILHOTO
1KJ1a 00pa30BaTeNIbHON MPOTrpaMMbl MMOATOTOBKY CIIELUAIMCTOB CPEAHETO 3BEHA B COOTBETCTBUU C
OI'OC CIIO no cneumansHocT 38.02.01 DxoHOMMKa M OyXraiarepckuil ydeT (IO OTpacisiM).

Jucnunimza npenonaércs B 1 cemectpe.

1.3 Lenu y4eOHOM TUCHUILINHBI

Conepsxkanue mporpaMMbl 0011e00pa30BaTeIbHON JUCHUIUIMHBI «XUMHUS HAINpaBlIeHO Ha
JTOCTHIKEHUE CIIEAYIONTUX LIEJICH:

— (opmupoBaHMe cHUCTEMbl XUMHUYECKMX 3HAHMW KaK BaKHEWIIEH COCTaBISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOpPOMl IleXaTr KIFOYEeBbIE TOHSATHUS,
(dyHIaMeHTAIbHBIC 3aKOHBI M TCOPUU XHMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHWE W IOHUMaHUE
CYIITHOCTH JOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE ¢ UCTOPUEH HX
pa3BUTHUS U CTAHOBJICHHSI,

— (OopMHUpOBaHME U PA3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS BELIECTB U
XUMHUYECKHX PEAKIUi, HEOOXOAMMBIX JIJIi TPHOOPETEHUS YMECHHA OPHCHTHPOBATHCS B MHUPE
BCIICCTB U XMMHUYCECKUX SIBJICHUW, UMCIOIINX MECTO B MPUPOJIE, B TPAKTUICCKON M IMOBCEAHEBHOMN
YKU3HU;

— pa3BUTHE YMEHUH U CTIIOCOOOB JIEATEIHHOCTH, CBI3aHHBIX C HAOIIOeHHEM U 00BSICHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTa, COOII0IEHHEM TTPaBHII O€30MacHOT0 OOpAaIlEHHs C BEIIECTBAMH.

3agaun JUCITATIIINHEL:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTCKAHUS XUMHUYECKUX TIPOIECCOB H
SBIICHUH B OKPYXKAIOMICH Cpefie, a TAK)KE UX CBSA3h C IEIOCTHON HayIHOUH KapTUHOW MUpPA U IPYTHUMHU

CCTCCTBCHHBIMU HAYKaMU;
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2) pa3BUTb yMEHHUS COCTaBJIATH (OPMyNBl HEOPraHWYECKHMX W OPraHMYECKHX BEIIECTB,
YPaBHEHHS XMMHUYECKHX PEAKIUH, OOBACHATH MX CMBICH, HHTEPIPETUPOBATh PE3YIIbTAThI
XMUMHYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM NPOBEACHHS MPOCTEHIINX XMMHYECKHX HSKCIIEPHMEHTATbHBIX
UCCIICIOBAaHHU C COOJIIOJICHHEM TPaBUII 0€30MaCHOTO OOpalleHHsl ¢ BEIIECTBAMHU U JIAOOPATOPHBIM
000pyI0BaHUEM;

4) pa3BUTh yMEHHS HAXOJIUTh, AHAJIM3HUPOBATH M UCIOI30BaTh HHHOPMALIUIO XUMHYECKOTO
XapakTepa U3 pa3In4YHbIX HH)OPMALMOHHBIX HCTOYHUKOB, BKITIOYasl y4eOHYIO JTUTEPATypy, HAyYHbIE
nyOIMKaUu U UHTEPHET PECYPCHI;

5) cdopmupoBaTh yMEHHS TMPOTHO3UPOBATH IOCIEICTBUS CBOCH JIEATEIHHOCTH U
XMUMHYECKUX TPHPOAHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX IPOLECCOB, YYHTHIBAas BO3MOIKHBIC
9KOJIOTHYECKUE U COIMATbHBIC BO3/ICHCTBYS;

6) chopMHpOBaTH MTOHUMAHUE 3HAYMMOCTH JOCTIKEHUN XUMUYECKON HAYKH U TEXHOJOTUMN
JUIL Pa3BUTHSI COIMAJIBHOW M TPOHM3BOJCTBEHHOW Cdep C YMEHHEM MPHBOJUTH HPUMEPHI HX

MPUMEHEHHUS B Pa3IMUHBIX chepax >KU3HHU.



1.4

IInanupyemsble pe3ybTaTbl 00y4eHHs M0 JUCHHUILINHE

Ocoboe 3HaueHNe JUCIUIUITMHA UMEET PU (POPMUPOBAHUH U PA3BUTUU OOIINX KOMIETECHIUHA

Kon n HanmeHOBaHME (HOPMHUPYEMBIX

[Inanupyemsie pe3yabTaThl

ACATCIIBHOCTHU IPUMCHUTECIIBHO K
Ppa3jindYHbIM KOHTEKCTaM

TpyI0JTI00HE;
- TOTOBHOCTb K aKTUBHOM JICATEILHOCTH TEXHOIOTHUYECKON
1 COIMAJIbHOM HAIPABJICHHOCTH, CIIOCOOHOCTh HHUITUUPOBATh,
[JIAHUPOBAThH u CaMOCTOATCIBHO BBIIIOJIHATH TaKyIo
NesITeNbHOCTD;
- WHTEpeC K pa3IudHbM cdepaM MpodecCHOHATBHOMN
e TeILHOCTH,
Ognaznenue YHHBEPCATbHBIMU
[MO03HABATEILHBIMU JICHCTBUSIMU:
a) 0a30BBIC JIOTMYECKUE JICHCTBHS:
- CaMOCTOATEIILHO (DOPMYIHMPOBAaTh W aKTyaJU3UPOBaTh
Mpo0IeMy, paccMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHABIUBATh CYIICCTBCHHBIA MPU3HAK MM OCHOBAHUS
U1 CpaBHEHHMS, KilacCu(DUKAIUU U 0000IIEHUS;
- OMPENENIATh LENU eATeIbHOCTH, 33/1aBaTh MapaMeTphbl U
KpUTEPHUU UX JTIOCTHIKCHHUSI,
- BBIABIIATH 3aKOHOMEPHOCTHU u
[pacCMaTPUBACMBIX ABJICHUAX,
- BHOCUTH KOPPEKTHUBBI
COOTBETCTBHE  PE3yJIbTATOB
MOCJICICTBUIN IEATCILHOCTH;
- pa3BHBaTh KpEaTHMBHOE MBIIUICHUE TPU pPEHICHUU
JKU3HEHHBIX MPOOIIeM
0) 0a30BbIE HCCIIEIOBATEIICKUE ICUCTBHS:
- BIQJETh HaBBIKAMH Yy4eOHO-HCCIENIOBATENILCKON U

y49eOHBIMU

IMPOTUBOpPCUUSA B

B ACATCIBbHOCTb, OLCHHWBATH
OeIsaMm, OIICHUBATh PUCKH

HpOCKTHOﬁ ACATCIIBHOCTH, HABbIKAMH PA3PCHICHUA HpO6J’I€M;

KOMIIETEHLINI
H O6mmel JlucuynaMHapHbIe?
OK 01. Bribupats crioco0Ob! pemeHus B gacty TpynoBOTO BOCIIUTAHUS: I[IP6 01. chopMUpPOBAaHHOCTH TIPEACTABICHUN: O
3a/1a4 npodeccuoHaIbHON - TOTOBHOCTh K TPYJY, OCO3HAHUE IICHHOCTU MACTEPCTBA, | XUMHUYECKOH  COCTaBISIONICH  €CTECTBEHHOHAYYHOU

KapTUHBl MHUpPA, POJIM XUMUU B TO3HAHUH SIBIICHUU
MIPUPONLI, B (OPMHUPOBAHWH MBIIIJICHAS W KYIBTYPHI
JINYHOCTH, ee (YHKITMOHATBHOMN TPaMOTHOCTH,
HEOOXOAMMOHN Il pPEUICHHUS MPaKTHUYSCKUX 3a1ad |
JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
37I0pPOBbIO U IIPUPOJIHON CpeESE;

I[IP6 02. BnajgeHHe CUCTEMOM XHMMHUYECKHX 3HAHUH,
KOTOpasi ~BKJIFOYAeT: OCHOBOIIOJIATAIOINNE  TIOHSATHS
(XMMHYECKHI 3JIEMEHT, aToM, J3JCKTPOHHas 000JI0YKa
aToMa, S-, p-, d3JCKTpOHHBIE OpPOUTAIU ATOMOB, HOH,
MOJIEKYJIa,  BaJCHTHOCTb,  DJIEKTPOOTPHUIATEIHLHOCTD,
CTETIeHb OKUCIICHUS, XUMUYECKasl CBS3b, MOJIb, MOJISIpHAS
Macca, MOJSIPHBI  00BeM, YIIEPOAHBIH  CKEJeT,
(yHKIMOHANBHAS TPYIINA, PaIuKal, H30MEpPUs, U30MEPHI,
TOMOJIOTHYECKHUH  Psifi, TOMOJIOTH,  YTJIEBOJOPOIBL,
KHCIIOPO/I- u a30TCoJIepIKaIINe COCTMHEHUS,
OMOJIOTUYECKU aKTUBHBIC BellecTBa (YTIEBOBI, YKHPHI,
OeJikM), MOHOMEp, IOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYIJIIPHBIE COEIMHEHUS, KPUCTAJUTMYECKas
pelieTka, THUIbl XUMHUYECKHUX peakiuil (OKUCIUTEIbHO-
BOCCTaHOBHUTEJIbHBIC, DK30-H SHIOTEPMHUUYCCKUE, PEAKIIUU
WOHHOTO oOMeHa), pacTBop, 3JIEKTPOJIUTHI,
HEAJIGKTPOIUTHI,  JJICKTPOIUTHYECKAs  JUCCOIHAIINS,
OKHUCJIUTENIb, BOCCTAHOBUTENb, CKOPOCTh XHMHYECKOH
peakuuu, XMMHUYECKOE PABHOBECHE), TEOPUU M 3aKOHBI
(Teopusi XMMHUYECKOTO CTPOCHHS OPTaHWYECKHUX BEIISCTB

! JluunOCTHBIE M METANPEIMETHBIE PE3YILTATHI yKasbiBatoTes u3 ®I'OC COO, B pOpMUPOBAHUM KOTOPBIX YUaCTBYET 00Ie00pa30BaTENbHAs JUCIUILIMHA
2 TucumunnHapHble (IIPeMETHbIE) PE3YJILTAThl YKa3bIBAKOTCA B COOTBETCTBHH € MX MOJHBIM NepeuremM Bo ®T'OC COO. IIpeameTHble pe3yabTathl 6a30soro yposHs (ITP6)
HyMmepytotcs B cootBercTBUE PI'OC COO (IIpuka3 Muno6prayku Poccun ot 17.05.2012 Ne 413 (pemaxums ot 27.12.2023 1.)




Kon u HaumeHOBaHUE (OPMHUPYEMBIX
KOMIIETEHITHI

[Inanupyemsle pe3yabTaThl

O6mme! JlMCIUIIMHAPHbIE
- BBIBIATH  NPUYUHHO-CIEACTBEHHBIE  CBsi3U H | A.M. Bytnepoga, TEOpHUsI AIEKTPOIUTHIECCKON
aKTyaJIU3UpOBaTh 3a7auy, BbIIBUTraTh FTUIIOTE3Y €€ PELICHUS, | Auccouuanuu, nepuonnyeckuit 3akon [.M. Menneneesa,
HAaXOAWTH  apryMEHTBHl Uil  JOKa3aTelbCTBA  CBOHMX | 3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,

YTBEPKJICHUM, 33/1aBaTh MapaMEeTPhl U KPUTEPUU PEILICHUS;

- aHaJU3HUPOBATh MOJYYEHHBIE B XOJI€ PELUCHUS 3aJaud
pe3ynbTaThl, KPUTHYECKH OIIEHUBAaTh HX JOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBHUSAX;

- YMETb NE€PEHOCUTh 3HAHWA B [O3HABATEIbHYI U
MPAKTHYECKYIO OOJIACTH KU3HEACATSIHHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX
obuacTeii;

- BBIABUIATb HOBBIE WJAEU, MPEIJIaraTb OPUTHMHAJIbHBIC
MOAXOMBI U PELICHUS;

- CIOCOOHOCTE MX HCIIOJIL30BAHUS B MIO3HABATENLHON U
COLMANIbHOW MPAKTUKE

CUMBOJIMYCCKHIA  SA3BIK  XHMHUH,  (DAKTONOTHUECKUE
CBEICHUSI O CBOMCTBaX, COCTaBe, TONYYCHHH W
0e30macHOM HCTIOJIb30BAHUT Ba)KHEUTIINX
HEOPraHUYECKUX U OPTraHMYECKUX BEIIECTB B OBITY H
MPAKTHYECKOM JCATEILHOCTH YSIOBEKA;

I[IP6 03. chopMUPOBAHHOCTE YMCHHH  BBISBIATH
XapaKTepPHBIC TMPHU3HAKH W B3aMMOCBS3b H3YyUYCHHBIX
MIOHATUH, TPUMEHSITh COOTBETCTBYIOIIMC IOHITHS IPH
ONHCAHUU CTPOCHHS M CBOWCTB HEOPraHUYECKUX WU
OpPraHUYECKUX BEIIECTB M WX MPEBPAINCHHUN; BBISIBISATH
B3aMMOCBSI3b XMMHUYECKHX 3HAHUU C TIOHATHSAMH U

MPEICTaBICHUSIMHU TIPYTUX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

I[1P6 04. chopMHPOBAaHHOCTH YMEHHH HCIIOJIb30BaTh
HAaWMEHOBaHUS XUMUYIECKUX COCTMHECHUIA

MEXIYHApOJHOTO COI03a TEOPETHUECKOW M MPUKIIATHON
XUMHUH W TPUBUAIbHBIE Ha3BaHUS BAXKHEHIIMX BEIIECTB
(3TMieH, aneTwieH, TIMIEpuH, QeHon, (GopMabIeru/,
YKCYCHasl KHCIIOTa, TIWIUH, YTapHBIA Ta3, YTIIEKUCIBIN
ra3, aMMHUak, ralieHas W3BeCThb, HETallleHas W3BECTb,
MUTheBas COJa W JIPYTMX), COCTaBIsATH (POPMYIIBI
HEOPTaHUYECKUX M OPTaHMYECKUX BEIIECTB, YPaBHEHHU
XUMHYECKAX  pEaKluif, OOBIACHATh WX  CMBICI;
TIOATBEPKIATh XapaKTEPHbIE XUMHUYECKHE CBOWCTBA
BEIIECTB  COOTBETCTBYIONIMMH  OKCIIEPUMEHTAMU U
3aMUCSIMU YPaBHEHHUI XUMUYECKUX PEAKIIHIA;

I1P6 05. chopMupoBaHHOCT, YMEHHUH YCTaHABIWBATh
MPUHAIKHOCT ~ W3YYCHHBIX  HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB K OIpPEAENCHHBIM Kilaccam U
IpyNIiaM COEIUHEHHH, XapaKTepU30BaTh HUX COCTaB U
BOKHEUIITE CBOMCTBA; OMPEIEIATh BUIBI XUMHUYCCKHUX
CBs3el  (KOBAJICHTHAs, HWOHHAS,  MeETaJUIMYecKas,




Kon u HaumeHOBaHUE (OPMHUPYEMBIX
KOMIIETEHITHI

[Inanupyemsle pe3yabTaThl

O6mmet

JlMCIUIIMHAPHbIE

BOJIOPOJTHAST), THUIIBI KPUCTAJUIMYECKUX PEIIETOK BELICCTB;
KIaccH(pUIMPOBaTh XUMUYECKHIE PEaKIny;

I[IP6 07. chopMUPOBAHHOCTE YMEHHH TIPOBOIUTH
pacueTbl MO XHWMHYECKUM (OpMyNIaM M YpaBHEHHIM
XMMHYECKHX PEaKIHH C HCHOIb30BaHUEM (H3HIECKUX
BEJINYHH, XapaKTePU3YIOIINX BEILlECTBA c
KOJINYECTBEHHOW CTOPOHBI: MAacChl, 00beMa (HOpMaJlbHEIE
yCIIOBHUS) Ta30B, KOJHMYECTBA BEIIECTBA; HCIIOIB30BATH
CHCTEMHBIC XUMUYECKHE 3HAHUS [UISl TIPHHATHS PEIICHUI
B KOHKPETHBIX J>KH3HEHHBIX CHTYallUsiX, CBS3aHHBIX C
BEIICCTBAMU M UX MPUMEHEHUEM.

OK 02. Mcnionb30BaTh COBpeMEHHbBIE
Cpe/ICTBa MOKCKA, aHATIH3a H
UHTEpIpeTaui HHPOPMAIIH, 1
MHQOPMAaIMOHHBIE TEXHOJIOTHHU JIJISI
BBITIOJTHEHHMS 33124 MPO(ECCHOHANBEHON
JeATeIbHOCTH

B o0nacTu 1IeHHOCTH HAyYHOTO ITO3HAHUS:

- c(hOopMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOW TPaKTHKH, OCHOBAaHHOTO Ha JHAJIOTe
KYJIBTYpP, CIOCOOCTBYIOIIEIO OCO3HAaHHMIO CBOETO MECTa B

MOJIUKYJIBTYPHOM MUDE;
- COBEPIICHCTBOBAHUE SI3BIKOBOM U

YUTATEILCKON

KYJBbTYpPBI KaK CpEACTBaA BSaHMOHCﬁCTBHH MCXKAY JIFOAbMHU U

MO3HaHMSI MUDA;
- OCO3HaHME [IEHHOCTH HAy4HOH

JIeSITETIbHOCTH,

TOTOBHOCTbB OCYLICCTBJIATH IMPOCKTHYIO n
HCCICOAOBATCIILCKYO JACATCIIbHOCTD HWHAWBUAYAJIBHO W B

TpyIIme;

OBnanenue YHUBEPCATbHBIMU
NI03HABATEILHBIMU JICHCTBHAMHU:

B) pabota ¢ nHpOpMaLUEH:

y4eOHBIMU

- BJIaACTb HaBBbIKAMH IIOJIYYCHUA I/IH(i)OpMaHI/II/I nus3

HNCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATCIBHO

OCYIIECTBISTh

MOWCK, AaHaJW3, CHUCTEMAaTH3alMI0 W HWHTEPIpPETALHI0
WHQOPMAITUY PA3TUYHBIX BUAOB 1 (HOPM MPEICTABIICHUS;

- CO3/1aBaTh TEKCTHl B Pas3iIWyHbIX (hopMmarax ¢ y4eToMm
Ha3HaueHHUs MHPOPMALIMU U LIEJIEBOH ayAMTOPHH, BBIOMpas
ONTUMAJILHYIO (POPMY MIPEACTABICHUS U BU3yaIH3aLNH;

I1P6 06. BiancHWE OCHOBHBIMH METOJAMHU HAy4YHOI'O
MMO3HAHWS  BEIIECTB W XUMHYECKHUX  SIBICHUH
(mabmoneHue, U3MEpEeHue, JKCIIEPUMEHT,
MOJICIUPOBAHUE);

I[IP6 07. chopMHpPOBaHHOCTE YMEHHH MPOBOIUTH
pacdeTsl MO XUMHYECKUM (QOpMylnaM W YpaBHEHHSIM
XUMHUECKUX PEaKIUi C HCIOJIb30BAHUEM (PU3NUCCKHUX
BEIINYVH, XapaKTEePU3YIOIINX BEIIECTBA c
KOJMYECTBEHHON CTOPOHBI: MAacChl, 00beMa (HOpMaJIbHbBIE
YCIIOBHSI) Ta30B, KOJHMYECTBA BEIIECTBA; HCIIOJIb30BaTh
CUCTEMHBIC XUMUYECKHE 3HAHUS JUIS IPUHATHS PEIICHUN
B KOHKPETHBIX J>KM3HEHHBIX CHUTYaIUsIX, CBA3aHHBIX C
BEIIECTBAMU U MX IIPUMCHEHUEM;

I1P6 08. chopMUPOBAaHHOCTH YMEHHUH ILUIAHUPOBATH U
BBITIONHATh XMUMHWYECKUH JKCIEPUMEHT (TIpeBpaleHus
OpPraHMYECKUX BEIECTB IMPH HArpeBaHHH, ITOJYICHUE
STUJICHA ¥ U3YUCHHE €T0 CBONCTB, KAUECTBEHHBIC PEAKIINN
Ha  a’pJerWibl, Kpaxmal, YKCYCHYIO  KHCIOTY;
JieHaTypalus OCIKOB IPH HArPEBaHUU, I[BETHBIC PEAKIINU
OCJIKOB; TPOBOJWUTH PEAKIMM HOHHOTO  OOMEHa,
OTIpEIEIATh Cpeay BOAHBIX PAacTBOPOB, KadueCTBEHHEIE
peakuuu Ha cynbdar-, KapOOHAT- U XJIOPUJAHHOHBI, Ha
KaTHOH aMMOHWUS; pellaTh dKCIIEPUMEHTAIbHBIE 3a]a9u
o TemaM "Mertauiel" u "HemeTtamwsl'") B COOTBETCTBHH C




Kon u HaumeHOBaHUE (OPMHUPYEMBIX
KOMIIETEHITHI

[Inanupyemsle pe3yabTaThl

O6mmet

JlvcuuIMHapHbie?

- OLICHUBATH JOCTOBEPHOCTH, JICTUTUMHOCTb
nH(OpMAILNH, €€ COOTBETCTBHE MPABOBBIM H MOPAIBHO-
3TUYECKIM HOpMaM;

- HUCHONB30BaTh  CpeACTBA  HMH(POPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M  OPraHM3alMOHHBIX  3a1ad  C
coOmojeHneM  TpeOOBaHWH  DPrOHOMHUKH,  TEXHUKH
0e30MacHOCTH, TUTUEHBI, PecypcocOepeKeH s, IPABOBBIX U
STHYECKUX HOPM, HOPM HH(OPMAITMOHHOMN 0€301TacHOCTH;

- BIAACTh HAaBBIKAMU PACIO3HABAaHHS W  3aIIUTHI
nHhopMaIuu, MHHOPMAITMOHHOM 0€30IMaCHOCTH JIMYHOCTH

MpaBWIAMH TEXHUKU OE€30MaCHOCTU MPH OOpPAIICHUH C
BemecTBAaMH M JabOpaTOpHBIM  00OPYIOBaHUEM;
MPECTABIISITh PE3yIbTAThl XAMHYECKOTO SKCIICPUMEHTA B
(hopmMe 3anucy ypaBHEHHH COOTBETCTBYIOIINX PEAKLIUN U
(hopMyHpOBaTh BEIBOJBI HA OCHOBE 3TUX PE3yJbTATOB;

I[IP6 09. chopmupoOBaHHOCTH YMCHHS aHATHU3UPOBATH
XUMUYECKYI0 WH(POpMAIHIo, TMONyYaeMylo M3 Pa3HbIX
HCTOYHUKOB (CpPEICTB MAaccoBoil HWH(QopMaimu, ceTbh
WnTepHer u npyrue).

OK 04. D¢ dexTuBHO B3aMMOCHCTBOBATh
¥ paboTaTh B KOJUIEKTHBE  KOMaH/IC

- TOTOBHOCTH K CaMOpPAa3BUTHUIO, CaMOCTOATEIHLHOCTH U
CaMOOTIpeIeIICHHIO;

- OBJQJICHUE HaBbIKAMH  Y4eOHO-HCCIIEI0BATEIbCKOM,
MPOEKTHOM U COLUAIIBHOU JI€ATEIIbHOCTH;

OBnanenue YHUBEPCATbHBIMU KOMMYHHKATHBHBIMH
EUCTBUSAMU:

0) COBMECTHAas JCSATEIbHOCTb:

- IOHMMAaTh W WCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOU H
WH/IMBHTyaJTbHOU PabOTHI;

- [OpUHUMATh  [EJIH  COBMECTHOW  JIEATEIILHOCTH,
OpraHM30BbIBATH W KOOPJAWHUPOBATH JCHCTBUS 10 ¢
JIOCTHKEHHUIO: COCTAaBJISITH IIJIaH JICUCTBUH, pacHpelelsTh
POJIU C YYETOM MHEHHH YYaCTHHUKOB OOCYXKJaTh PE3yJIbTaThl
COBMECTHOH paboThI;

- KOOPOWHHPOBATh W BHINOJHATH PAa0OTy B YCIIOBUSX
peasibHOTO, BUPTYaIILHOTO " KOMOMHUPOBaHHOTO
B3aNMOJICUCTBHUS;

- OCYLIECTBJISATH MO3UTUBHOE CTPATErMYECKOE MOBEACHUE B
pa3IMYHBIX  CUTyalUsiX, TMPOSABIATH  TBOPYECTBO U
BOOOpaXKeHHE, ObITh HHUITHATHBHBIM

OgJajieHue YHUBEPCAIbHBIMH PETYISATUBHBIMU JICHCTBUSIMH:

I') IpUHsATHE ce0sl U APYTHX JIOACH:

- MPUHUMATh MOTHBBI U apryMEHTHI JIPYTHX JIOJACH MpH

AHAJIN3C PE3YJIBTATOB JACATCIILHOCTH,

I1P6 08. chopMUpOBAaHHOCTH YMEHUH IUIAHUPOBATH U
BBIMOJIHATh XUMHUYECKUI OSKCIEPUMEHT (TIPEBPAICHUS
OpPraHWYECKUX BEHIECTB TPU HArpeBaHUH, IOTyUYCHHUE
JTHJICHA U U3YyUYCHHE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIINU
HA  aNbJCTHIbl, KpaxMall, YKCYCHYIO  KHCIOTY;
JieHaTypanus OeJIKOB MPYU HArPEBaHUH, [IBETHBIC PEAKIINU
0EnKOB; MPOBOJIUTH pEaKIMd HWOHHOTO  OOMEHa,
OTPEJIENIATh CPEAY BOJHBIX PAaCTBOPOB, KAuyeCTBEHHBIC
peakiyu Ha cynb(ar-, KapOOHAT- ¥ XJIOPHUAHHOHBI, Ha
KaTHOH aMMOHUS; PelIaTh SKCIIEPUMEHTAIbHbIC 3aauu
o Temam "Metamnel" 1 "HemeTanis'") B COOTBETCTBUU C
MPaBUIAMH TEXHUKH OE30MAaCHOCTU MPH OOpAIICHUH C
BEIIECTBAMU W J1a0OpaTOPHBIM  O0OpPYIOBaHUEM;
NPEACTABIATH PE3YIbTAThl XUMUYECKOT0 IKCIIEPHUMEHTA B
(hopMe 3anucH ypaBHEHHH COOTBETCTBYIOINUX PEAKIIUN U
(hopMynHpOBaTH BEIBOBI HA OCHOBE 3TUX PE3YJIbTaTOB.
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Kon u HaumeHOBaHUE (OPMHUPYEMBIX
KOMIIETEHITHI

[Inanupyemsle pe3yabTaThl

O6mmet

JlMCIUIIMHAPHbIE

- IPU3HABATH CBOE MIPABO U MPABO APYTHUX JIOEH Ha OIINOKH;
- pa3BUBAaTh CIIOCOOHOCTH IOHUMATh MHUP C IIO3ULUH IPYTOTO

YCJIOBCKA

OK 07. ConelicTBOBaTh COXpaHEHHIO
OKpYKarollel cpepl,
pecypcocOepeKeHHI0, TPUMEHSTh
3HaHUs 00 U3MEHEHUH KIIMMaTa,
NPUHIMITEI OEPEKITMBOrO MPOU3BOCTBA,
3¢ deKTUBHO NIeHCTBOBATH B
Ype3BbIYaHBIX CUTYaLUIX

B o0macTi 5K0I0rHYeCKOro BOCIIUTAHHS:

- cOPMHUPOBAHHOCTH  DSKOJOTHYECKOW  KYJNBTYpHI,
MMOHUMAaHUE BIUSHUS COLUANTBHO-I)KOHOMHYECKHUX MPOLIECCOB
Ha COCTOSTHHUE TIPUPOJHON M COLMAIbHON CpeJibl, OCO3HAHUE
JI00ATLHOTO XapaKTepa YKOJOTHISCKUX TPo0iIeM;

- IUJIAHUPOBAHME U  OCYLICCTBICHHE JEHCTBUH B
OKpY>Karolllel cpelie Ha OCHOBE 3HaHUS LieJel YCTOMYUBOIro
pa3BUTHS YEIOBEYECTRA;

aKTUBHOE HENpUATHE [ICUCTBUH, NPUHOCAIIUX Bpex
OKpYyKaroleu cpene;

- yMeHUE IIPOTHO3UPOBATH HeOIaronpusTHbIE
JKOJIOTHYECKHUE NTOCIEACTBUS IIPEIITPUHUMAEMBIX JEHCTBUM,
MpeA0TBpallaTh UX;

- pacHIMpEHUE OIbITa JEATEIBHOCTH 3KOJIOIMYECKOU
HaIpaBJIEeHHOCTH;

- OBJIAJieHHEe HaBBIKAMH Y4eOHO-HCCIIEOBATEIbCKOM,
MPOEKTHOM U COLIMAJIBHOM I€SITEIbHOCTH;

IIP6 01. cdopMHUpPOBAaHHOCTH NPEACTABICHHU: O
XUMUYECKOM  COCTAaBISAIOLIEH  €CTECTBEHHOHAy4YHOMU
KapTUHBl MHpPA, POJIM XUMHUU B IO3HAHWM SIBICHUHI
mpupozabl, B (POPMUPOBAHMN MBIILUIEHUSI M KYJIBTYPbI
JUYHOCTH, €€  (YHKIMOHAJbHOH  TPaMOTHOCTH,
HEOOXOIMMOHM Ul PELICHUS] NPaKTHYECKHX 3a1ad M
9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CPELE;

IIP6 10. cdopMupoBaHHOCTE YMEHHH COOIIOAATH
[IPaBUIa 3KOJIOTHUECKH 11€7eCO00pa3sHOro MOBEACHUS B
OBITY W TPYAOBOW NESATEIBHOCTH B IENSX COXPaHCHUS
CBOET0 3JI0pPOBbS U OKPY)KAIOLIEH NPUPOLHOU CpEnbl;
YYUTBIBATh  OMACHOCTh  BO3JCHCTBHS Ha  JKHMBBIE
OpPraHM3MBbl ONPEJCIICHHBIX BELIECTB, MOHUMAs CMBICI
II0Ka3areJis MPeAEIbHOM T0IyCTUMON KOHLEHTPALMH.




2 CTpyKTypa ¥ coaep:KaHue JUCHUNINHBI

2.1 O0beM y4eOHOM TMCHUILIMHBI M BUIbI padoT

®dopma 00yueHus — ouHas (Ha 6a3e 9 KIaccoB)

O6beM yuebHOH paboThI, yac.
Bunbr yue6HO#H paboTHI

BCET0
YdeOHast Harpy3Ka 00y4Jaronuxcs BCETO, B TOM YHCIIE! 72
JIEKITUNA 32
MIPaKTUYECKHE 3aHATHUSL 32
KypcoBas paboTa -
camocTosTeIbHas paboTa 00yJaroIIXCcs 8
KOHCYJIbTallun -
MPOMEKYTOYHAS ATTECTALHS -
DopMbI IPOMEKYTOUHON aTTECTALIUHI 3auer

2.2 TemaTn4ecKuii IVIaH U COJePKaHUE TUCHUILINHBI

HpeI[CTaBI/ITI) TEeMaTUYEeCKUH IIJIaH U COACPIKAHUC JUCHUIIJINHEBI B (bopMe Ta6J'II/IIII>I:

Pacnpenenenne | @opmupye| DopMbl
HanmenoBanue TeM (pa3ienon) Coneprkanue TeM (pasieioB) 1acoB MBIC TeKymero
J | TIP | CPC | xOMIETeHL| KOHTPOJIA
un
1 2 3 4 5 6 7
Pasnen 1. TeopeTuyeckue 0CHOBbI XMMHMHU 8 8
Tema 1.1. OcHOBHEBIE Teopernueckoe oOydeHne 1 OK 01 O
XMMHUYECKHE IIOHATUA U 3aKOHBL, Xumudeckuil sneMeHT. AToM. SInpo aToma, M30TOIBL. ODJIEKTPOHHAs O0O0OJIOYKa. K

CTPOCHUE aTOMOB XUMHUYCCKUX
3JICMCHTOB

DHepreTUUecKne ypPOBHH, MOAYPOBHH. ATOMHBIE OpOHMTa M, S-, P-, O- DIEMEHTHI
Oco0eHHOCTH pacTpeaeNeHHsI JIEKTPOHOB 10 OpOUTANISIM B aTOMax 3JIEMEHTOB EPBhIX
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YeTHIPEX MEPHOAOB. DJEKTpOHHass KOHQUrypauusi aToMoB. OCHOBHBIE XMMHUYECKHE
3aKOHBI

TIpakTrHueckoe 3aHATHE

[TpakTrueckas padota Nel. «OCHOBHBIE KOJIMYECTBCHHBIC 3aKOHBI B XMMUU U PACUEThI
M0 YPaBHCHUSAM XMMHUYECKUX peakiuii». OTHOCUTEIBHBIC aTOMHAs U MOJICKYJIspHAS
Maccel. Momsipaast Macca. KonmmdecTtBo BemiecTBa. MaccoBast J0JIsT BEMIECTBA. 3aKOH
ABoraapo. MosipHbIii 00beM ra3oB. OTHOCHTEIBHAS IUIOTHOCTH T'a30B. Pacdersl mo
YPaBHEHUSM XHMUYCCKUX PEAKIUi C KCIIOJIb30BaHUEM MAaCCOBOM JIONH BEIECTBA,
o0BpeMa (HOpMaJIbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA

Tewma 1.2. Ileprognuecknit
3aKoH U [lepuoguueckas
CHUCTEMA XMMHNYCCKHUX JIEMCHTOB
J. . MenneneeBa, BX CBSI3b C
COBPEMEHHOU TEOPHUEN CTPOCHUS
aTOMOB

[IpakTUueckoe 3aHaTHe

[MpakTnueckas padora No2. «lM3yueHue NEPUOIUYECCKUX 3aKOHOMEPHOCTEH W HUX
B3aUMOCBSI3H CO CTpPOCHHMEM aToMoB». llepuoamueckasi cHucTeMa XHUMHYECKUX
snemeHToB J[.MI. MeHnneneeBa. CBsi3b MEPUOIUYECKOTrO 3akoHa U llepuoanueckoit
CHUCTEMbl XHUMHUYECKHUX D3JIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOEHUs AaTOMOB.
3aKOHOMEPHOCTH HW3MCHEHHUS CBOWCTB XHMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMH
NPOCTBIX M CJIOXKHBIX BEIIECTB IO IpymnmnaMm u nepuonaMm [lepmonnyeckoil CUCTEMBL.
3HaueHUE MEPUOJUYECKOTO 3aKOHA M CHUCTEMBbl XHUMHYECKUX dneMeHToB J[.I.
Menjeneesa B pa3sBUTUU HAYKH.

YcTaHOBICHHE CBS3HM MEXKAY CTPOCHHEM AaTOMOB XHUMHYECKHUX DJIIEMEHTOB U
MEPUOIUYECKUM H3MEHEHUEM CBOICTB XMMHMUYECKHX 3JIEMEHTOB U UX COEIUHEHUH B
COOTBETCTBUM C ToyiokeHueM llepuoanueckoil cuctembl. PellleHHe NpPaKTUKO-
OPUCHTHUPOBAHHBIX TEOPETHUUECKUX 3aJlaHUd Ha XapaKTePU3AIMHMI0 XHUMHYECKUX
2JIEMEHTOB «MeTalTHYecKie / HEeMETaJUTHUEeCKHE CBOMCTBA XMMHYECKUX DJICMEHTOB B
COOTBETCTBHUM C MX DBJICKTPOHHBIM CTPOCHHUEM U IMOJIOXKEHUEM B MEPUOIUYECKOMN
cucteMe xumMuueckux snementoB J[.M. MennaeneeBay.

OK 01
OK 02

Tema 1.3. CtpoeHue BemecTBa U
NPUPOIa XUMHUECKON CBSI3H.
MHoroo6pasue BelecTs

TeopeTtnueckoe oOyueHue

CrpoeHue BemiecTBa. XUMHYECKas CBSA3b. BUIBI XMMHUYECKOW CBSI3U (KOBaJIeHTHAs
HEMoJISIpHAass W TIOJNsSIpHAsi, HMOHHAs, MeTaJuimdyeckas). MexaHm3mbl 00pa3oBaHHA
KOBaJICHTHOM XMMHUYECKOU CBsI3M (OOMEHHBIN U JJOHOPHO-aKIENTOPHBIH). BogopoaHas
CBsI3b. BaneHTHOCTD. DNeKTpooTpULaTebHOCTh. CTeneHb okuciaeHus. IOHbI: KaTHOHBI
¥ aHUOHEI.

IIpakTnueckoe 3aHsTHe

IIpaktuaeckas pabora Ne3. «CTpoeHne BemecTBa M MPHUPOJA XUMHYECKON CBSI3M».
JeMoHcTpanust MojieNiell KpUCTAIMYECKUX PEIeTOK: HOHHOM (XJI0pui HaTpus),
aTOMHOH (rpaduT ¥ anMma3z), MOJIEKYJSIPHOW (YTJIEKUCIBIA ra3, U0J), METaJUINYEeCKOH
(matpmii, MarHuwii, Meznp). PerneHne mNpakTHYECKWX 3aJaHWN HA COCTaBJIEHUE
JIEKTPOHHO-TpaduuecKux GopMyi 3JieMeHToB 1—4 neproaos.

OK 01

=~ O
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Tema 1.4. Knaccuduxanus, u
HOMEHKJIaTypa HEOPTaHWIECKHX
BEIIECTB

Teopernueckoe o0yueHue

Krnaccubpukanuss HeopraHMYecKHMX BellecTB. HoOMEHKIAaTypa HEOpraHUYECKHX
BemectB OK 02 (oxcumabl, THAPOKCUABI, KUCIOTHI, COMHM). BemecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS. ATperatHbie COCTOSHHUS BellecTBa. Kpuctammmueckue u
amop¢HBIC BellecTBa. 3aKOH MOCTOSHCTBA COCTaBa BEUISCTBA. THIIBI KPUCTANTMYSCKIX
pemieTok (aToMHas, MOJIEKYJISIpHAs, HOHHAs, METAJTNYecKas ). 3aBUCHMOCTh CBOMCTBa
BEIICCTB OT TUIA KPUCTALTUICCKON PEIIETKH

IIpakTHueckoe 3aHsTHE

IIpakTudeckas padora Ned. «HomeHkIaTypa HEOpraHHYECKHX BEIeCcTBy». Pernenne
MPAaKTUYECKUX 3aJaHMi MO KIacCU(PUKALUN, HOMEHKIATYype U XUMUUECKUM (popMyam
HEOpPraHMYECKUX BEILECTB Pa3INYHbIX KJIACCOB (yrapHbIH ra3, yrileKUCbli ra3, aMMHaK,
rameHas U3BCCTh, HETalICHast U3BCCTh, IIMThEBAs COJa U I[pyFI/IX)l Ha3BaHUsA BCIIECTB I10
mexayHaponHoit (MIOITAK) wmu TpuBHanmpHOW HOMEHKIATYpe W COCTaBICHHE
(hopMyJIbl XMMHYECKUX BEIIECTB, ONPECIICHUE MPHHAUICKHOCTH K Kiaccy. [louck
WHPOpPMALIMKM [0 HA3BaHWSIM, MIEHTH(UKATOpaM, CTPYKTYpPHbIM (opmyiam. AHamu3
XUMHYECKON MHPOpPMAIINH, MTOy9aeMOi U3 Pa3HBIX MCTOYHHKOB (CPEICTB MAacCCOBOM
nHpopMaIuu, cetb IHTEpHET U IpyTHE)

OK 01
OK 02

=~ O

Tema 1.5. TUne! XUMHYECKIX
peaxuuii

Teopetnueckoe oOyueHue

Xumuueckast peakuus. Kinaccupukanus XMMHUYECKHX PEaKIUA B HEOPraHUYECKOH U
OPraHMYECKOW XHUMHUH. 3aKOHBl COXPaHEHHUs MAacChl BEIECTBA, COXPAaHEHUSI U
MpeBpallleHds  JHEePTUM  MpPH  XUMHUYECKHUX  peaKkusiX. OxuciauTeasHO-
BOCCTaHOBHUTENbHBIE peakuuy (YypaBHEHHS OKHCIIEHUS-BOCCTAHOBJIEHHS, CTEIECHb
OKHCIJICHUS, OKHCIUTEIb W BOCCTAHOBUTENb, OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIE
peakuuu B TPUPOAE, MNPOM3BOJICTBEHHBIX IIPOLECCAX U IKU3HEACITEIBbHOCTH
OpPraHHU3MOB)

OK 01

=~ O

Tema 1.6. CxopocTtb
XMMHYECKHUX PEaKIHil.
XMMHYECKOe paBHOBECHE

TeopeTtnueckoe oOyueHue

CKOpOCTb peakiud, €€ 3aBHCUMOCTb OT pasziIM4yHbIX (aKTOPOB: IPHUPOABI
pearupyromux BeNIeCTB, KOHIEHTpAIlMM pEearupyroliix BELIECTB, TeMIIEpaTypbl U
TUIOIAJM PEaKIMOHHOW TOBEpXHOCTU. TeruioBble 3()(EKTh XMMUYECKUX PEaKInii:
9K30- ¥ dHAOTepMHUYECKHEe peakiun. OOpaTUMble peakiui. XMMHYECKOe PaBHOBECHE.
@DakTophl, BIUSIONIME HA COCTOSHHE XHMHUYECKOTO paBHOBECHs (KOHLECHTpALMS
peareHToB WM MPOAYKTOB PeaKIMH, naBieHne, Temneparypa). [lpunmmmn Jle [llatense

IIpakTnueckoe 3aHsTHe

[Ipaktnueckass pabota No5. «BnusiHue paznuuHblX (aKTOPOB Ha CKOPOCTh
XUMHMUYECKOM peakuum». PelieHue nmpakTHKO-OPUEHTHPOBAHHBIX 3a/JlaHUl Ha aHaJIN3
(hakTOpOB, BIMSIOMINX HAa W3MEHEHHE CKOPOCTH XMMHYECKOH peaKIiy. 3aBUCHUMOCTh
CKOPOCTH XMMMYECKOM peakIuu OT MNPUCYTCTBHsS KaTaJu3zaTopa Ha TpHMeEpe

OK 01
OK 02

=~ O
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pa3noXKeHUsl MEPOKCHAA BOJOpPOJA C TOMOIIBIO JHOKCHAA MapraHiia M KaTaslasbl.
Pemienue mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha NpUMEHEeHHe mpuHuuna Jle-
[TaTenpe Ay HAXOXKASHHS HATIPABIICHISI CMEIICHNS PAaBHOBECHS XUMHYECKOM peaKIIiu
Y aHasn3 (DaKTOPOB, BIUSIONIMX HA CMEIICHHE XUMUYECKOT0 PABHOBECHS

Tema 1.7. PacTBOpSI, TEOpUs
SIIEKTPOTUTUUECKOU
JMCCOLMAIIMY U HIOHHBIH OOMEH

TeopeTrnueckoe oOydeHue

PactBoppl. Buapl pacTBOpPOB TIO CONEp)KaHUIO PACTBOPEHHOTO  BEIIECTBA.
PactBopumocTbs. IloHsTHE O JUCHEPCHBIX cHUcTeMaxX. VICTUHHBIE W KOJIJIOWIHBIE
pactBopsl. MaccoBasi 1oJis BellecTBa B pacTBope. [loHsITHE O BOIOPOIHOM MOKa3aTee
(pH) pactBopa. DnekTponuTHieckas auccorarisi. CHIbHBIE B CTa0ble IEKTPOIHTEHI,
HEeNIeKTpoNuTHl. Peakinu noHHOTO 0OMEHa

OK 01
OK 02
OK 04
OK 07

=~ O

IIpakTHueckoe 3aHsTHE

JIabopatopHas padota Nel «IIpurorosienue pactBopos». [Ipurorosnenue pacTBopoB
3aJaHHOM MacCOBOM J10JIe PaCTBOPEHHOI'O BELIECTBA, MIPOBEICHUE PEAKLIUNA MOHHOIO
oOMeHa, OIpeleNieHHe Cpeldbl PacTBOPOB BELIECTB C IIOMOIUBIO YHHBEPCAIHHOTO
WHANKaTopa (Kucnas, HeWTpajabpHas, IIelouyHas). 3ajJjaHus Ha COCTAaBJIEHHE HOHHBIX
peakumid. Pelenne npakTHKO-OpMEHTUPOBAHHBIX PACUETHBIX 3aJaHUM HA PacTBOPHI,
HCHONb3yeMble B OBITOBOW M IPOU3BOJICTBEHHON AEATEILHOCTH YEJIOBEKa

Pasnen 2. Heopranuueckas xummst

I

Tema 2.1. OU3HKO-XUMHUECKHUE
CBOWCTBA HEOPTaHUYECKHUX
BEILECTB

Teopetnueckoe oOyueHue

1. Meramisl. Ilonoxenne metasioB B Ilepuoguueckoil cucteMe XUMUYECKHX
a51eMeHTOB. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB MeTaJ1oB. O01mune
¢usnueckue cBoicTBa MeTayuioB. CIUlaBbl METAUIOB. JJNEKTPOXHMHUYECKUH  psif
HaIpspKEHU METaI0B. XUMUYECKHE CBOWCTBA BAKHEHIIINX METAJUIOB (HATpUH, KaJuil,
KaJlbI[ii, MarHWH, aTFOMUHAN, IMHK, XPOM, JKEJIe30, Melb) U UX coenuHeHwid. OOmIue
CIOCOOBI MOTyYeHHsI MeTaIIOB. [I[piMeHeHre METAJIOB B OBITY U TEXHUKE

2. Hemeramnsl. [lonoxenne HemetayuioB B llepuonudeckoil cucreMe XHUMHUYECKHX
anemenToB /.. MeHneneeBa u ocobeHHOCTH CTpoeHuUst aToMOB. Du3mueckue cBoiicTBa
HEMETAJJIOB. AJUIOTpONUSI HEMETAJUIOB (Ha IpuMmepe Kuciiopoa, cepsl, dochopa u
yriepoa). XMMHUYECKHE CBOWCTBA U TPUMEHEHNE BXKHEUIIINX HEMETAIIOB (TaJIOTEHOB,
cepel, a3ora, Qocdopa, yriepoga W KpPeMHHUs) W HUX COCAMHEHHH (OKCHIOB,
KHCIIOPOJICOJEPKAIIINX

3. XuMHUYEeCKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX BEIIECTB (OKCHIOB,
THUAPOKCHJIOB, KUCIIOT, coliell U ap.). ['eHeTn4eckas CBsI3b HEOPTAaHWYECKHUX BEIIECTB,
MpUHAUIEKAIMX K pa3idMdHbIM KilaccaM. 3aKOHOMEPHOCTH B W3MEHEHUH CBOWCTB
MIPOCTBIX BEMIECTB, BOJOPOAHBIX COETMHEHHM, BEICIINX OKCHIOB M THAPOKCHIOB

I

[TpakTHueckoe 3aHsTHE

OK 01
OK 02
OK 04

=~ O
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[Ipaktuueckass padora Ne6. «DUMKO-XMUMHUECKHE CBOMCTBA HEOPraHMUECKHX
BemecTB». CocTaBiieHHe ypaBHEHHH XWMHUYECKHX PEaKIHil C y4aCTHEeM IMPOCTHIX U
CIIO)KHBIX HEOPTaHMYECKHX BEIIECTB: METAUIOB W HEMETAIIOB; OKCHIIOB METAJIIOB,
HEMETAIJIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMYECKHX KHCIIOT, OCHOBaHUH WU
aM(OTEepHBIX TUAPOKCUIOB; HEOPTAHUIECKHUX COJIEH, XapaKTePHU3YIOIINX X CBOWCTBA.
Pacuérer macchl BemecTBa Wi 00bEMa ra30B MO0 M3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOIO W3 YYacTBYIOIIMX B PEaKUMH BEHIECTB, PacyéThl MacChl
(0O0BéMa, KoNMYecTBa BeIECTBA) MPOAYKTOB PEAKIMH, €CIH OJHO M3 BEIECTB UMEET
npuMecHu. PereHne NpakTUKOOPUEHTUPOBAHHBIX 3aJaHUM Ha CBOMCTBa, COCTaB,
MOJTydeHHe U 0e30MacHOe WCIIONIb30BaHHE BAXXHEWITNX HEOPTaHMYECKHUX BEIIECTB B
OBITY 1 IpoecCHOHATLHOM NIESITEIbHOCTH YeJIOBEKa

Tewma 2.2. Unentudukarms
HEOPraHNYECKUX BEILECTB

[TpakTudeckoe 3aHsTHE

Jlaboparopnas padota Ne2 «Muentndrkanus HeOpraHUYECKHUX BellecTB». Pemienne
OKCIICPUMCHTAJIBHBIX 3aJa4 M0 XUMHUYCCKUM CBOMCTBAM METAJJIOB U HEMCTAJLJIIOB, 110
pacHo3HaBAHUIO U MOTYYEHUIO COETMHEHUI METaJIOB U HEMETAILIOB (B3aUMOJIEHCTBHE
THIAPOKCUA ATIOMHHHS C pacTBOpaMH KHUCIOT W IIenodedd,). MpeHtnduxamus
HEOPraHMYECKUX BEIIECTB C HCIOJIB30BaHHEM HX (H3UKO-XHUMHYECKUX CBOMCTB,
XapaKTepHBIX KadeCTBEHHBIX peaknuidl. KauecTBeHHBbIE peaknuu Ha cyiabdar-,
Kap6OHaT' 1 XJIOpUA-aHUOHBI, HA KATUOHBI MCTAJIJIOB 1 KATUOH aMMOHMUA

OK 01
OK 02
OK 04

Pa3nen 3. TeopeTruueckue 0OCHOBbI OPraHU4eCKONl XMMHUH

Tewma 3.1. Kitaccudukarus,
HOMEHKJIATypa U CTPOCHHE
OpPraHUYECKUX BEIECTB

Teopernueckoe o0yueHue

[IpenMer opraHM4ecKOW XWUMHM: €€ BO3HMKHOBEHHE, Pa3BUTUE U 3HAUYEHUE B
[IOJIyYUEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOEHUS OpPraHMYECKUX
coeaunennii A.M. BytiepoBa, e€ ocHoOBHbIE mosiokeHHS. CTpyKTypHBIE (OPMYIIBI
OpraHUYeCcKUX BelecTB. ['oMonorus, n3oMepus. XUMHUYECKasl CBS3b B OPTaHUYECKHUX
COCJIMHEHMSX: KpaTHbIe CBSI3U, G- W T-CBsA3U. [IpencraBieHue o KiaccuuKaiuu
OpPraHHYECKUX BEIIECTB. Homenxnarypa OpPraHMYECKUX COEMHEHNI
(cuctemaTnueckas) ¥ TpPUBHAJIbHbIE Ha3BaHMS BaKHEHMIIMX NPEICTABUTENCH KIaccoB
OpPraHUYECKUX BEIIECTB

OK 01

=~ O

[IpakTudeckoe 3aHsATHE

[Ipaktnueckass pabora Ne7. «HomeHknaTypa  OpraHMYECKHMX  BELIECTBY.
O3HakoMiIeHHE C 00pa3laMu OPraHUYECKUX BEIIECTB M MaTepuajlaMd Ha UX OCHOBE,
MOJICJINPOBAaHUE MOJIEKYJ OpraHMYeCKMX BEILECTB, HaOJIIOJICHUE U OIUCAHUE
JEMOHCTPALIMOHHBIX OMNBITOB MO MPEBPAIICHUI0 OPraHMYECKUX BEIIECTB IPH
HarpeBaHuu (IUaBiieHHe, oOyriauBaHue W ropeHue). CocTaBieHHE TOJNHBIX U
COKpAILEHHBIX CTPYKTYPHBIX (DOpMYJ OpraHMYEcCKUX BEMIECTB OTJIEIBHBIX KIACCOB,
WCTONbB3Ys MX Ha3BaHMS M0 CUCTEMaTHYECKOH M TPUBHUAIBHOM HOMEHKJIATYpe (3TUJIEH,
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alleTHIICH, TIUIEPUH, (PEeHOI, (opMalbieru], YKCyCHas KUCIIOTa, TIOUIMH). PacyeTsr
npocTeimei GopMyITbl OpraHnYecKOr MOJNEKYIBI, HCXOAS U3 DIEMEHTHOTO cocTaBa (B
%)

Pasnen 4. YrueBogopoansl

»

Tema 4.1. YrneBogoponsl U uX
HPHPOTHBIE HCTOUHUKI

Teopernueckoe o0yueHue

1. IIpenpenpHBIE YTIEBOAOPOIHI (ATKAHBI): COCTaB M CTPOCHUE, TOMOJIOTHIECKUAN PSII.
Mertan u 9TaH: COCTaB, CTpOCHHE, (hM3MUECKHE W XUMHUYECKHE CBOWCTBA (pEaKIIiH
3aMeIICHUsI U TOPEHHS ), TOTyUeHUE U IPUMEHEHHE.

2. HenpenenbHble YrieBOJOPOABI (AIKEHBI, aJIKaHEHBI, aTKWHBI). AJKECHBI: COCTaB U
CTpOEHHE, TOMOJIOTUYECKHHA psifl. DTHICH U IPOIHIEH: COCTaB, CTpOeHHe, (pr3mueckre
U XMMUYECKHe CBOMCTBa (peakuMH THIPUPOBAHHUSA, TaJOT€HUPOBAHHUSA, THUIpATAIH,
OKHCJICHUS U MOJIMMEPH3alliK) MOJyYeHHEe U MpUMEeHeHne. AnkaaneHsl: Oyranuen-1,3
1 MeTunOyTanueH-1,3, XuMIU4eckoe CTpOeHHe, CBOWCTBA (PEeaKIus MOIUMEPU3aInN),
MpUMEHeHHe (I CHHTE3a TMPHUPOJHOTO M CHHTETHYECKOTO KaydyKa W PE3HHBI).
AJIKHMHBL: COCTaB M1 0COOEHHOCTH CTPOCHUS, TOMOJOTUYECKUN Psl. ALETUICH: COCTaB,
XIUMHYECKOE CTpOeHHE, GU3NIECKIE U XUMUIECKHE CBOMCTBA (PEaKIIiy THAPUPOBAHIS,
TaJIOTEHUPOBAHUS, THApPATAlMA TOPEHWs), IMONy4YeHHE W TpUMEHEeHHe (MCTOYHUK
BBICOKOTEMIIEPATYpHOTO TJIAMEHH IS CBAPKU M PE3KH METAJLIOB)

3. ApomaTudeckue yrieBOAOPObI (apeHbl). beH301 M TOyOJN: COCTaB, CTPOCHHUE,
(m3nyecKkue W XMMHYECKHE CBOWCTBAa (pEakIM¥l TaIOTEHUPOBAHUS W HUTPOBAHMUS),
MOJy4eHue W TpUMeHeHHe. TOKCHYHOCTh apeHOB (BIMsSHHE OCH30JIa Ha OpPTaHH3M
yenoBeka). ['eHeTWdeckass CBSA3b MEXIy YIJIEBOJOPOJAAMH, NPUHAUICKAIMMA K
pasnuuHbIM KiaccaMm. [lpupogHble MCTOYHMKH yriaeBojoposoB. llpupomssrii ra3z u
nonyTHele HedTaHble Ta3bl. HedTs n e€ mpoumcxoxaenue. CrocoObl mepepaboTKH
He(TH: MEPeroHKa, KPEKUHT (TEPMUYECKUH, KaTaIUTHYECKHii), muponu3. [IpoayKThl
nepepadoTKu He()TH, X IPUMEHEHHE B IPOMBIIIUICHHOCTH 1 B ObITY. KaMeHHBIH yroib
Y IPOJAYKTHI €r0 NepepadoTKH

OK 01
OK 02
OK 04

~ O

Tema 4.2. OHU3NKO-XUMHUYECKHE
CBOICTBA yII€BOJOPOI0B

[IpakTH4eckoe 3aHATHE

Jlaboparopnast pabora Ne3 «CsoiicTBa yrieBojoponoB». TpuBHaNbHAs U
MEXIyHapoaHass HOMEHKJIAaTypa, XHMHYECKHE CBOICTBA, CIIOCOOBI IMOMYYEHUS
yrieBonoponoB. llomyueHue sTuieHa M H3yueHHE €ro CBOMcTB. MonenupoBaHue
MOJIEKYJT ¥ XMMUYECKUX MPEBPALICHNH YTIeBOAOPOIOB (Ha MpHMEpe dTaHa, dTHIICHA,
alleTUJICHA U JIP.) W TaJIOT€HONPOU3BOTHBIX

OK 02
OK 04
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Paznen 5. Kuciopogoconep:kamue opranu4eckKue coeiuHeHus!

Tema 5.1. Cniuptel. Denon

Teopernueckoe oOydeHue

IIpenenpHBIE OMHOATOMHBIE CITUPTHI (METAHOJ M 3TAHON): CTpOCHHE, (Pu3NIecKue U
xumudyeckue OK 07  cBolictBa  (peakuuu ¢  aKTUBHBIMH  MeETaJUIaMH,
raJIoreHOBOJIOPOJIaMH, TOPCHHE), TPUMCHEHHE. BoJOpogHBIe CBSI3U  MEXKITY
MoJIeKyJTaMu criupToB. Ou3nonormdeckoe NeHCTBIE METAHOIA U ATAHOJA HA OPTaHNU3M
YeIoBeKa.

MHoOroaroMHble CIUPTHI (3THUICHTJIUKOJb M TIMIIEPHH): CTPOCHUE, (PU3NUCCKHE H
XIMHYECKHE CBOWCTBA (B3aMMOJICHCTBHE CO IIEIOYHBIME METaIaMH, KaueCTBEHHAS
peakiuss Ha MHOTOATOMHBIE CHIHPTHI). DU3HONOTHYECKOE NEHCTBHE HAa OpraHu3M
yenoBeka. [IpuMeHeHne TauIepruHa U 3TWICHIIHKOIA. DeHon. CTpoeHUEe MOJICKYJIbI,
¢u3nyeckue Y XMMUYECKHE CBoicTBa (QeHoma. TOKCUYHOCTh (eHOoJla, ero
(hu3noNoTHYecKOe ACWCTBHE Ha OpraHm3M denoBeka. [I[pumenenne deHoma

OK 01
OK 07

=~ O

Tema 5.2. AJNLIEruasl.
KapOoHoBbie KHCJIOTBI,

CrnoxxHbIe 2UpPEI

Teopernueckoe oOydeHue

Anpaerunbl U KETOHBI ((popMalibJeTH, aleTalbJerull, aleTOH): CTPOCHUE,
¢u3uyeckne W XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCICHUS W BOCCTaHOBJICHHUS,
Ka4eCTBEHHBIC PEAKIMH), TOJydeHHe W TpuMeHeHne. OTHOOCHOBHBIE MpeieibHBIC
KapOOHOBBIE KUCIIOTHI (MypaBbHHAs M YKCYCHasl KUCIIOTHI): CTpOeHUE, (hu3nvecKkue u
XHMHUYECKHe cBOiicTBa (00IIMe CBOMCTBA KUCIIOT, peaKius 3TepruUKaIiN), MOTyYeHUE
n npuMmeHenue. CteaprHOBas M OJICMHOBAs KHUCIOTHI KaK IMPEICTABUTEIH BBICIIMX
KapOOHOBBIX KHCJIOT. MblIa KaK COJHM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEe
neiicteue. CioxHble 3(UpHl Kak TPOHM3BOJHBIE KapOOHOBBIX KHCIOT. ['maponu3
cnoxHbIX 3¢upoB. XKupsr. ['napomnus xupos. [Ipumenenue xupos. bruonorudeckas poib
KHPOB

OK 01
OK 02
OK 04

=~ O

Tema 5.3. YraeBoasl

TeopeTtnueckoe oOydeHue

YrneBoapl: cocraB, KiaccHUKaIMS YTIEBOJOB (MOHO-, JW- W TIOJHCAXapUbl).
I'moko3a — mpocTtedmmii MoOHOcaxapui: OCOOCHHOCTHM CTPOEHHSI MOJICKYJIB,
¢u3nUecKue U XMMUYECKHEe CBOMCTBA INIIOKO3bI (B3aUMOJEHCTBUE C THIPOKCUIIOM MEIH
(II), okucneHne amMMua4YHBIM pacTBOpoM okcuaa cepedpa (I), BoccTaHOBJICHHE,
OpOrKeHHe TIIOKO3b]), HAX0XKICHUE B IPUPOAE, IPUMEHEHHE TIIIOKO3bI, OnoIornyecKas
POJIb B JKU3HENEATEIHLHOCTH opraHu3Ma yenoseka. @orocunre3. dpykro3a Kak u3oMep
rimoko3bl. Caxaposa — IpecTaBUTeNb JUCaXapuI0B, THAPOJIN3 caXxapo3bl, HAXOXKICHUE
B TIpUpOJie W TpuMeHeHHe. [lonmcaxapuabl: Kpaxmall H 1IeJUTI0N03a KaK MPHPOJIHEIC
nonuMepsl. CTpoeHHe KpaxMana u LeJUTI0I03bl, GU3MYECKIe U XUMUYECKUE CBOWCTBA
Kpaxmaia (THIPOJIHN3, KAaueCTBEHHAs PEAKIIHsI C MOJIOM)

OK 01
OK 02
OK 04

=~ O
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Tema 5.4. OU3NKO-XUMHYECKHE
CBOMCTBA
KHCIIOPOIOCOACPIKAIIIIX
OpPTaHUYECKUX COCTUHEHUI

[TpakTudeckoe 3aHsTHE

IIpakTudeckas padora Ne8. «HoMeHKkIaTypa KUCIOPOAOCOIEPIKAINX OPTraHIIECKUX
4 coerMHEHUID.

TpuBuanbHass ¥ MEXIyHApOJHAS HOMEHKJIATYpa, XMMHUYCCKUE CBOWCTBA, CIIOCOOBI
MOJTyYEHUS CTUPTOB U ()EHOJIOB, KAPOOHOBBIX KUCIIOT ¥ AUPOB, AITLJICTUIOB U KETOHOB,
CocraBneHue cxeM peaknuid (B TOM YHCIE€ TIO TPEUIOKEHHBIM IETOYKaM
MpeBpaleHni), XapaKTepPU3yIOIUX XUMHUECKHE CBOWCTBA KHCIOPOAOCOICPKAIINX
OpPraHUYECKUX COCTUHCHUI

Ilpaktrueckas  pabora Ne9. «Xummdeckue ©  (U3UYECKHE  CBOKMCTBA
KHCIIOPOIOCOACPIKANIINX OPTaHWYECKUX COEMUHEHHs». lIpoBeneHue, HaOmoJeHHE H
OIMMMCaHUC NCMOHCTPALIMOHHBIX OIIBITOB: I'OPEHUC CIIMPTOB, KAYCCTBCHHBLIC PCAKIUU
OJTHOATOMHBIX CIHPTOB (OKUCIEeHHEe ATaHona okcuaoM meau (II)), MHOroaToMHBIX
cnupToB (B3amMojieiicTBue TaunepuHa ¢ rtuapokcugoMm wenu (1)), ampmerumon
(okucieHre aMMuauHbIM pacTBopoM okcuaa cepedpa(l) u rugpokcunom meau (II),
B3aMMO/JICHCTBHE KpaxMaJla C HOJIOM), U3yUCHUE CBOIMCTB pacTBOPa YKCYCHOM KUCIIOTEHI

OK 01
OK 02
OK 04

Pa3nen 6. A3oTcogep:kamme opr

AHUYCCKHE COCAUHCHUA

Tema 6.1. AMHHEL
AMUHOKHCIOTEL. benku

Teopernueckoe oOydeHue

AMUHBI: METHJIAaMUH — MPOCTEHIINN MpEeACTaBUTENb aMHUHOB: COCTaB, XMMHUYECKOE
CTpoeHHe, (U3MYECKHe U XHMHYECKHE CBOICTBA, HAaxXOXICHHWE B TPHUPOJE.
AMHMHOKHUCIIOTHl Kak aM(OTepHble OpraHuyYecKue coeanHeHusa. Pusuueckue u
XMMHYECKHE CBONCTBA aMUHOKHCIIOT (Ha MpUMepe IHIMHa). buonorndeckoe 3HaueHue
amuHokucioT. [lentuasl. benku xak npupoansie nonumepsl. [lepBuunas, BropudHas u
TpPETUYHAs CTPYKTypa 0enIKoB. XUMHUYECKHE CBOMCTBA OENTKOB: THAPOJIN3, ICHATYPALHS,
Ka4yeCTBEHHbIE PEaKUMHU Ha OEIKH

[MpakTuyeckoe 3aHsATHE

[Mpaktuueckass pabora NelO. «CBoicTBa a30TOCOAEPIKAIUX —OPraHAYECKHX
coenmHeHn». PU3nMueckne 1 XMMHUYECKHE CBOMCTBA aMHHOB (PEaKIUH C KUCIOTAMH 1
TOpeHHs)) W aMHHOKUCIOT (Ha mpuMepe riunuHa). HaOmoneHwe wu onmcaHue
ACMOHCTPAMOHHLIX OIILITOB: ICHATYpalusd GGHKOB IIpy Harp€BaHuu, IBETHBLIC pCaKIINN
0eJKoB

OK 01
OK 02
OK 04

=~ O

Pasnesn 7. BoicokoMoJIeKyJIsIpHBIE COeAMHEHNS

Tema 7.1. ITimacTmaccsl.
Kayuyku. Bosnokna

IIpakTnueckoe 3aHsTHE

[paktndeckass  pabora  Nell. «CuHre3, aHanmu3 ©W  KJIacCUpHUKALUSI
BBICOKOMOJIEKYJIIPHBIX COCAMHEHHID) OcHoBHBIE MOHATHS XUMUHU
BBICOKOMOJIEKYJIAPHBIX COETMHEHUI: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb
MOJIMMEPU3AINY, CpeaHsas MoJekynsapHas wmacca. OCHOBHbIE METOABI CHHTE3a

BBICOKOMOJICKYJIIPHBIX COCIII/IHCHI/Iﬁ — nojuMepusanvs ¢ = HIOJHUKOHJACHCALWA.

OK 01
OK 02
OK 04
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Os3nakoMiieHHe ¢ 00pa3laMu TPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
KaydyKOB:  IUIACTMAacChl  (TIOMMATHJICH,  IOJUIPONMICH,  MOJMBUHHUIXJIOPHI,
MOJIMCTUPOIT);  HATypaIbHBIM W CHHTETHYECKHME  Kaydykd (OyTaIreHOBBIH,
XJIOPOIIPEHOBBIA ¥ M30MPEHOBHIN); BOJIOKHA (HATypalbHBIE (XJIOMOK, IIEPCTh, MEINK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCK03a), CHHTETHUYECKHE (KallPOH M JIABCaH)

Paszpen 8. Xumusn B 6bITy H IlpOI/BBOI[CTBeHHOﬁ ACATCJIBbHOCTH Y€JI0BCKA

N

Tema 8.1. Xumuaeckue
TEXHOJIOTHH B TIOBCETHEBHOMN 1
poheCCUOHANTBHOMN
JICSITEIIPHOCTH YelIOBEKa

Teopernueckoe oOydeHne

[IpaBuia 3KOJOTMYECKU IIEJIECOOOPA3HOTO TMOBEACHUS B OBITY W TPYIOBOM
JESATEIPHOCTU B IENSIX COXPAHEHHS CBOETO 3J0POBbS U OKPYKAIOMICH MNPUPOIHON
CpeIbl, OMACHOCTh BO3ICHCTBHS HA JKUBBIE OPTaHWU3MBI OPTraHUYECKHX BEIIECTB
OTACTBHBIX KJaccoB  (YIIIEBOJOPOABI, CHOHUPTHI, (PEHONBI, XJIOPOPTaHUUECKHUE
MIPOU3BOHBIC, aNIBJCTHUIIBI U JIP.), TOKA3aTeNb MPEACIbHO NOMyCTUMON KOHIICHTPAIIUU
Y €T0 UCIIONIb30BaHNe. PoJh XUMIH B 00€CTIEYEHUN YKOJIOTUIECKOHN, SHEPTETHUECKOH 1
MUIIEBON 0€30MacHOCTH, Pa3BUTHH METUIMHBI, CO3JaHUM HOBBIX MaTepuaioB (B
3aBUCHUMOCTHU OT BU A HpO(I)CCCHOHaJIBHOﬁ ILGSITGJ'II)HOCTI/I), HOBBIX HICTOYHHUKOB 3HCpI‘I/II/I
(ampTepHATUBHBICE WCTOYHWUKH JHepruu). [loHATHE O HAyYHBIX MeETOJaxX IO3HaHUS
BEIIECTB M XUMHUYECKHX peaknuid. llpencraBmeHuss o0 oOMMX HAYYHBIX MPUHIIHIIAX
MIPOMBIIIUICHHOTO TIOMYyYEHHUs BaXHEHIIMX BemiecTB (HAa MpuUMepax IIPOU3BOJICTBA
aMMHaKa, CepHOM KUCJIOThI, METaHOJIa).

[IpakTudeckoe 3aHsATHE

IIpaktuueckas padorta Nel2. «lIpuMeHeHHEe XMMHUYECKUX BELIECTB U TEXHOJOTHH C
ydeToM OyayIiei npoheCCHOHAIBHOM JIeITeIbHOCTHY. Pellienue keic-3a1a4 1o TeMam:
MUILEBBIC MPOAYKTHI, OCHOBBI PAllMOHAJIBHOTO MUTAHUS, BaXKHEHILINE CTPOUTEIbHbBIE U
KOHCTPYKLMOHHBIE ~MAaTepHajbl, CEJIbCKOXO3SMCTBEHHOE IPOMU3BOACTBO, KpPAaCKH,
CTEeKJIO, KepaMHKa, MaTepuaibl IJis JJIEKTPOHHWKH, HAHOMAaTepHajbl, TEKCTHIbHBIC
BOJIOKHA, HCTOYHHKHM DJHEPrUH, OpPraHMYeCKHe ¢ MHHEpaJbHble yIoOpeHHus,
JICKApCTBEHHBIE M KOCMETHYECKHME Mpenaparbl, OBITOBAs XHUMHs, MaTepHalbl W3
HCKYCCTBEHHBIX M CHHTETHYECKHX BOJOKOH. 3ammura: IIpencraBineHue pe3ynbTaToB
pemieHus keiic-3amad B (GopMe MUHH-IOKIAAa (JIOMyCKAaeTcsl HCIOJIb30BaHHE
rpadMUeCKUX U MPE3eHTALMOHHBIX MAaTEPHAaJIOB)

OK 01
OK 02
OK 04
OK 07

=~ O

HpOMe)KyTO‘IHaH aTrrecranusa:

1-it cemecTp — 3a4er

Wtoro yacos:

32

32




2.3 PerniaMeHT pacnpeaeseHusi BUA0B padot no aucuuniute ¢ 10T
JlaHHast TUCIMIUIMHA PeaTn3yeTcs C IPUMEHEHHEM TUCTaHIIMOHHBIX 00pazoBaTenbHbIX TexHoorui ({OT). Pacnipenenenue BumoB yueOHoi

paboThl, (OpMaTOB TEKYILIETO KOHTPOJIS MIPEJICTABICHbI B TA0IHIIE:

Buj yueOHoii padoThl ®opmat npoBeaeHHUs
JlexuroHHBIE 3aHATHS Yactuuho ¢ npuMeHenuem JJOT
[IpakTHueckue 3aHATUS Yactuuno ¢ npumenenueM JJOT
CamocrositenbHas padbora Yactuuno ¢ npumerHenuem JOT
Tekymmas arrectauus Yactuuno ¢ npumenenueM JJOT
[IpomexxyTouHast arTecTamus B cucreme nucranumronnoro ooydenus (C10O)
@DopMBbI TEKYLIET0 KOHTPOJIA dopmat npoBeeHUs

Ormpoc Yactuuno ¢ npumenenuem JOT
TectupoBanue B cucreme nucranumronnoro ooyuenus (C10O)
Koncnekr KonTaktHas ayautopHas pabora

JocTym K cucTeMe MUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX MPOTPAMM OCYIIECTBISETCS KaXKIbIM O0YJarOUIUMCS CaMOCTOSITEIBHO C JH000TO

ycTpoiicTBa Ha mopTtaie: https://Ims.ranepa.ru, B COOTBETCTBHH C X MHIUBHIYaTbHBIM ITAPOJIEM U JIOTHHOM K JIMYHOMY KaOMHETY / TPOQHITIO.

TCKYH_II/Iﬁ KOHTPOJIb, HpOBOI[PIMBIfI B CUCTCEMC JUCTAHIIMOHHOI'O O6y‘IeHI/IH, OICHUBAIOTCA KaK B CUCTEMEC NJUCTAHIIMOHHOI' O O6y‘ICHI/I$I, TaK
" IperioaBaTeJIEM BHE CUCTCMBI. Z[OCTYH K MaTepuajiaMm JIEKITAM MpeaOCTaBIACTCA B TCUHCHUC BCCTO CEMECTpPaA IO MEPE NPOXOKIACHUA OCBOCHUA
ImporpamMmmal. ILOCTYH K KaXI0MY BHIY pa60T M KOJIMYCCTBO IMOMNBITOK HA BBIMMOJIHCHUC 3aJlaHUA TPECAOCTABIACTCA OIrpaHUYCHHOC BPpEM COTJIaCHO

PEriIaMCHTy AUCUUILJINHBI, OHY6J'[I/IKOBaHHOMy B CUCTEMEC NJUCTAHIIMOHHOI'O O6y‘~ICHI/I$[.


https://lms.ranepa.ru/
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3 MaTepHaJ’lbI TEKYHIET0 KOHTPOJIA YCII€BAECEMOCTH | HpOMe)l(yTO‘lHOﬁ arrecranuu oﬁy'{aloumxcsl

3.1 (I’OpM]:I U METOAbI TEKYIIEI0 KOHTPOJA YCIIEBAEMOCTH U I[pOMe)KyTO‘lHOﬁ aTTeCTallumn Oﬁy‘lalOIIII/IXCH

No
n/m

®opMa KOHTPOIIA

Merton KOHTpOIsS

Kputepuu onenuBanus

1

2

3

4

Tekymmii

KOHTPOJIb

Omnpoc
OpOHTATbHBIN,
WHIWBUAYaIbHbIH,
KOMOWHHPOBaHHBIN
OTIPOCHI

YCTHBIN

OLEHKH «OTIUYHOY» 3aCIyKHBAET CTYAEHT, €CJIM OH CBOOOJHO M MPAaBUILHO
OTBETHJI Ha TIIOCTAaBJICHHBIH BONPOC, 3HAET OCHOBHbIE TEPMUHBI U
oTIpesieNIeHHs 110 TeMe, OTBEYAET Ha JOTIOIHUTENbHbIE BOIPOCHL;

O1EeHKH «XOPOIIO» 3aCIyKHBAET CTYACHT, €CJI OH CBOOOTHO U MPABUIBHO
OTBETHJI Ha TIIOCTAaBJCHHBIH BONPOC, 3HAET OCHOBHBIE TEPMHUHBI U
ONpelesieHUsT O TeMe, 3aTPyOHSETCS OTBETUTh Ha JOIOJHHUTEJIbHBIC
BOTIPOCHI;

O1neHKH «yIOBIETBOPUTEIHHO» 3aCIYKHBAET CTYJCHT, €CIIM OH IIPABUIBHO
OTBETHJI Ha MOCTABJIEHHBIH BOIIPOC, HO MPH 3TOM IUIOXO OPHUEHTUPYETCS B
OCHOBHBIX TEPMHMHAX U OMNpPEJCICHUSAX IO TeMe, HE MOXKET OTBETHTb Ha
JIOTIOJIHUTENIbHBIE BOIPOCHI;

OneHka  «HEYIOBJIETBOPUTEIIBHO»  CTABUTCA  CTYIEHTY,  KOTOPBIH
HENpPaBUWJIbHO OTBETUJI HA BOIIPOC MJIM COBCEM HE JlaJl OTBETA.

Koncnekr

NHUCbMEHHBIN

«OTJIMYHO» — KOHCIEKT IIOJIHBIN, JIOTMYHBIM, JIAKOHUYHBIH, BBIIEJIEHbI
IJIaBHBIE MBICJIH, O(pOpMIIEHHE AKKYPATHOE,

«XOpOIIIO» — MaTepuasyl PACKPBIT JOCTATOYHO IIOJHO, €CTh HeOOJbIlne
HEeZIOYETHI B JIOTHKE WX 0(POPMIIEHUH,;

«YIOBJETBOPUTEIHHO» — OTpa’keHa TOJIBKO YacTh MaTepHasa, CTPYKTypa
ciabast, eCTh OITUOKY WJIU MPOIYCKH,;

«HEYIOBJIICTBOPUTEIIBHO» KOHCIEKT HEe COOTBETCTBYeT TeMe, OYeHb
HEITOJTHBIM WJIN BHITIOJTHEH HEKAUECTBEHHO.

[Ipu oueHuBaHUU PE3yJBTATOB BHIMOJHEHUS KOHCIEKTAa MPUHUMAETCS BO
BHUMAaHHE COOTBETCTBHE COJIEPKAHUS TEME, TOJIHOTA PACKPBITUS MaTepHara,
JIOTHYHOCTh M TIOCTICAOBATEILHOCTh M3JI0KEHUS, BBIJCIICHUE KITFOUEBBIX
MOJIOKEHUH, MOHATUN U BBIBOJOB, KPATKOCTh U TOYHOCTh 3aIlMCH, HAJTU4HE
CMBICIIOBOH CTPYKTYPBI, TPAMOTHOCTD M aKKYPaTHOCTh O()OPMIICHHS,  TAKKE
CaMOCTOSTEIHLHOCTH BBIITOJIHEHHS PAOOTEHI.

TecrupoBanue

B cucteme CJ10

OICHKH «OTJIMYHOY 3aCITy’KUBAET CTYJICHT, €CJIM OH OTBETHII IPABHIBLHO Ha
90% BOMPOCOB TECTA;
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OIIEHKH «XOPOIIIO» 3aCIy)KUBACT CTYACHT, €CITH OH OTBETHJI MPABUIBHO Ha
yacth Bonpocos 70%-90%;

OIeHKH «yJOBICTBOPUTEIHHOY 3aCITyKHBAET CTYJCHT, €CJIM OH MPABHUIBHO
OTBETUJI 4acTh BOIIPocoB 50%-70%;

OICHKH  «HEYIOBJICTBOPUTEIBHO»  3aCy)KUBAeT CTYACHT, €CIH OH
MIPaBHJIbHO OTBETHJI MeHee ueM Ha 50% Bompocos.

ITpomeskyTOUYHAS aTTeCTANUSA

3auer

MUCbMEHHBIH, B opme:
HUTOTOBOT'O TECTHPOBAHUSA

HTorosslil TECT OLIEHUBAETCA HA:
«3a4TEHO» — €CJH JaH NpaBmIbHBIN oTBeT Ha 50%-100% BompocoB TecTa;
«HE 3aYTEHO» €CJIM IaHbl IPaBUJIbHbBIE OTBETH MeHee ueM Ha 50% Bompocos.




3.2 OueHoYHbIE CPEACTBA TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH 00y4al0IMXCs

Tunosslie Bonpocsl Ajs onpoca (O):

1.

3.
4.

Kakne BCIIECTBA OTHOCATCSA K BHCKTpOHI/ITaM? Hepqu/ICHI/ITe OCHOBHBIC ITOJIOKCHH

TEOPUH JIEKTPOIUTHUECKOM TUCCOIUAIUH.

Kakne HCOPraHN4YCCKUEC COCANMHEHUA HAa3bIBAOTCA OKCI/II[aMI/I? HpI/IBe,Z[I/ITe XHUMHWYECCKUEC

PE€aKun, XapaKTCPU3YIOIIUE CBOMCTBaA OKCHIOB.
Kakune OpPraHn4C€CKUC BCUICCTBA HA3bIBAKOTCA CHI/IpTaMI/I?

HazoBuTe ypoBHU OpraHU3allui CTPYKTYPhI OEITKOBBIX MOJIEKYJI, OXapaKTEPU3yHTE HX.

Tunosoii Tect (T):

1.

[TonoxkxutenbHO 3apsiKEHHAs YACTHUIIA HA3bIBACTCS

1) snekTpoH

2) WpOTOH

3) HeHlTpOH

Snpo aToma MUTHS COCTOUT U3 3 MPOTOHOB U 4 HEUTPOHOB. CKOJIBKO BOKPYT sipa

BpaLIaeTCs JIEKTPOHOB

1) 3

2) 4

3) 7

Kaxue gacTuilpl mpoBOAST SJEKTPUUECKUNA TOK B PACTBOPE IEKTPOIUTOB?
1) aromsr

2) MOJIEKYIIbI

3) uoHbBI

4) TPOTOHBI

Kucnorer — 310

1) CroxHbIe BelIecTBa, 00pa3oBaHHbIE AaTOMAMH METAJUIOB U KUCIOTHBIMH OCTaTKaMH.

2) Cio:kHbIE BELIECTBA, KOTOPbIEC COCTOAT U3 aTOMOB BOJIopoaa, CIOCOOHBIX

3aMeIaThbCd HA aTOMbI METAJIJIOB U KHCJIOTHBIX OCTATKOB.

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

OJTHOM WIJTH HECKOJIBKMMH THIPOKCOTPYIIITIaAMH.
BriOepute psiji IByXOCHOBHBIX KHCIIOT:
1) H.COs, HBr, H3POgy;
2) H2S0s4, H2COs, H2SIiOs;
3) H2COs3, H3BO3, HCI.
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6. Xwumuueckas CBS3b B KPUCTAJIC OKCH/IA KaIbITUS:
1) KoBaJeHTHas HEMOJISIPHAS,
2) KOBaJCHTHAs MOJISPHAS;
3) MerauIMUecKas;
4) uoHHasl.
7. CoenuHEHUSIMU C KOBAJICHTHON HEMOJSPHON M MOHHOM CBSA3BIO SBISIOTCS
COOTBETCTBEHHO:
1) oxcua ochopa u oKCHI HATPHS;
2) XJIOpU HATPHSI U XJIOP;
3) a30T u Cyab(uI HATPHS,
4) XJIOpH[ KaJbIUs U XJIOPOBOJOPO/I.
8. BriOGepute ABa BHICKAa3bIBaHMSI, B KOTOPHIX TOBOPUTCS O CEIEHE KaK O XUMHUECKOM
AJIEMEHTE:
1) CeneH - XpynKuil OIECTSIIMIA Ha U3JIOME HEMETAJUT YEPHOTO IIBETA.
2) CereH He CITOCOOEH TOpeTh Ha BO3AYXE CAMOCTOSTEILHO.
3) CeJieH BXOTUT B COCTAB AKTHBHOIO I[eHTPa (pepMEHTOB MeTadoIm3Ma
HYKJIEMHOBBIX KHCJIOT, JIMNIU/I0B, TOPMOHOB.
4) CeJleH - aHAJIOT cepbl M MPOSIBJISIET CTENEHU OKHCJIeHusI -2, +4 u +6.
5) CereH B 4MCTOM BH/IE IMPOKO MCIIONIB30BAJICS B cepeaune 20-ro Beka B BOCHHOIM

TCXHHUKE.

3.3 OneHoYHBbIE CPeACTBA MPOMEKYTOUYHOM ATTECTALMM 00yYAKOIIUXCS
Hrorosblii TecT
1 BapuanT
Bbi0epuTe BepHble BADUAHTHI OTBETA:
1. K agkaHaM OTHOCHUTCSI BEIIECTBO, UMeEIoIee PopMyITy
1) CnHZn
2) CnHZn—Z
3) CnHan+2
4) CnHZn-G
2. H3zomepom oKTaHa SBISIETCS:
1) 2 — wmerun — 3 STHINICHTaH

2) 2,3 — TUMETHIIIEeHTaH
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3) 3 —sruarentan
4) 3 — METUJIOKTaH
CrpykrypHas GopMyiia BemecTBa 2 — METHIINIEHTeH — 1 - 3T
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
OTHUH U alleTUIICH — 3TO
1) romosoru
2) W30MephI
3) O0IHO ¥ TOXE BEIECTBO
C KakuM U3 TIEPEUNCIICHHBIX BEIIECTB PearupyeT METaH:
1) NaOH
2) HNO3
3) CO;
4) CaOo
HasBanwue HecoorBercTByromiee peakiiuu CHz — COH + H, — C2Hs0OH

1) npucoenuHeHHe

2) THIPHPOBAHHE

3) ruaparamys

4) BOCCTaHOBIICHHE
Peakiust 00pa3oBaHust CIIOKHBIX 3()HPOB HA3BIBACTCSL:

1) kpekuHT

2) sTepUbHUKaIHS

3) neruaparanu

4) TONUKOHICHCAIIUH
DNeKTpOHeHUTpaibHas YaCTHIIA, COCTOSIIAS U3 TIOJIOKUTEIBHO 3apsHKEHHOTO sipa U
OTPHIIATEIBHO 3aPSHKEHHBIX IICKTPOHOB ITO:

1) arom;

2) BeIIECTBO;

3) mpoToH;

4) 3JEeKTPOH.
. SIByeHmE CyIIeCTBOBAHMS HECKOJIBKHUX MPOCTHIX BEIIECTB M3 OJJHOTO M TOTO XKe
XMMHYECKOT0 3JIEMEHTA 3TO. ..

1) XxuMHYecKoe SIBICHHE;



10.

11.

12.

13.

14.

15.
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2) CTEXHOMETpUS;
3) ammorpornus;
4) (uszmueckoe ABJICHUE.
Kak HailTu OTHOCUTEIBHYIO ATOMHYIO MaccCy dJieMeHTa?
1) 1o dpopmyne
2) moCMOTpeTh B TabMIly MeHieneesa;
3) mocMOTpeTh B TAOJHUILY pACTBOPUMOCTH;
4) B 3ajavax OHa BCera JaHa.
XUMHYECKHUE 3JIEMEHTHI, aTOMBI KOTOPBIX OTAAOT 3JICKTPOHBI C BHEIIHETO
HHEPTEeTUYECKOTO YPOBHS 3TO:
1) okucIuTENnH;
2) BOCCTaHOBHUTEIIH,
3) MeTaiIb;
4) HeMeTaJlIbL
['oMoreHHast cuctema, COCTOSIIAs U3 PACTBOPUTEIIS, YACTHIl PACTBOPEHHOT'O BEIIIECTBA
U MPOJIYKTOB MX B3aUMOJICHCTBUS 3TO:
1) pactBoOp;
2) HaCBIIICHHBII PacTBOp;
3) mepeHachIIIEHHBIH PacTBOP;
4) HEHACBHIIIECHHBIH PacTBOP.
CoenuHeHHs, KOTOPHIE B BOJHBIX PACTBOPAX IMOYTH IMOJHOCTHIO AUCCOIUUPYIOT Ha
HOHBI ATO:
1) cnaGbie 37€KTPOIUTHI;
2) CHJIbHBIE DIICKTPOJIHTHI;
3) KHCIOTHI;
4) OCHOBaHWUSI.
Bri6epute U3 mpeacTaBlIeHHBIX BEIIECTB KUCIOTHI, HA30BUTE €€:
1) BaSOg;
2) NaOH;
3) CuO;
4) H2SOs.
Bri6epuTe 13 peCTaBICHHBIX BEIIECTB OCHOBAHMS:
1) CuSOqs;
2) KOH,;
3) HCI;
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4) HSOs.
16. BeiGepuTe U3 npencTaBIEHHBIX BEIIECTB COJIH:
1) HNOs;
2) Ba(OH);
3) HI;
4) CuCl,.
17. Xumus uzyvaer:
1) npupoaHbIC SABICHHUS,
2) cnocoObl MOJYYCHHS BEIICCTB;
3) cocTaB, CTpOCHUE, CBOWCTBA U MPEBPALICHHUS BELICCTB;
4) opraHuYeCKHE BEIIECTBA
18. BeiOepuTe U3 MPEICTaBICHHBIX BEIICCTB CHIILHBIC JICKTPOJIUTHI:
1) HNO;
2) HCN;
3) H2S;
4) HI.
19. Tporecc pacnaja BemecTBa Ha HOHbBI IIPH €ro PACTBOPSHUU WIIH PACILIABICHUH 3TO:
1) SJEeKTPONUTHYECKAs AUCCOIMAIINS;
2) SICKTPOXMMHUYECKAsH UCCOIUAIINS;
3) ruaposus;
4) THIpUpPOBAHUE.

20. CootHectr (hOpMyITBI M HA3BAHUS KUCIIOT:

1. cepHas KuCIOTA; A) HNOs
2. coyisHas KUCIIOTa; b) HCI

3. a30THAas KUCIIOTA; B) H2SO4
4. hocdopHas kucnora I') H3POq4

21. BeiOepure MeTamt U3 CISAYIOINX XUMIYECKIX dJIEMEHTOB:

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

22. Yo moKa3bIBaeT MOPSIKOBBIA HOMED DIIEMEHTA!

1) 3apsa sapa
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2) ATOMHYIO Maccy
3) Ywucio u30TOOB
4) Ywuciao HEHTPOHOB
23. B rpynmax cBepXy BHU3, pauycC:
1) yBenuuuBaercs
2) yMEHbLIACTCs
3) He U3MCHSETCs
4) W yBEIMYUBACTCS U YMCHBIIIACTCS
24. VI3 naHHBIX BEIIECTB BHIOEPUTE CII0)KHOE BEIIECTBO:
1) cepHas KHCIOTa;
2) iiox;
3) anmas;
4) 030H.
25. XKup oOpasyercst B pe3yIbTaTe B3auMOJICHCTBHUS
1) creaprHOBOM KHCIOTHI U METAHOJIA
2) OJIEMHOBOW KHCIIOTBI U STHICHTTHKOJIS
3) ameranpaeruaa M rIMIEpPUHA
4) riMiepruHa U NaIbMUTHHOBOW KHUCIIOTHI
26. XUMUYECKUHN DIIEMEHT - 3TO
1) BHI aTOMOB C OJIMHAKOBBIM 3aPSIOM SIIPa;
2) DSIEKTPOHEHTpasbHAS YaCcTHUI[A, COCTOSIIAS U3 TIOJIOKHUTEIBHO 3apsHKCHHOTO
aTOMHOTO SiIpa U OTPHUIIATENILHO 3aPSKEHHBIX AIICKTPOHOB;
3) oTpHIATEIbHO 3apPsHKCHHBIN HOH,
4) TOJOKUTEIBHO 3apPSHKEHHBIA HOH.
27. Slapo aTomMa COCTOMT M3 YaCTHII:
1) HEHWTPOHOB W 3JEKTPOHOB
2) TPOTOHOB U HEHTPOHOB
3) TPOTOHOB M 3JEKTPOHOB
4) HeHTPOHOB
28. DiekTpoHHas GopMyiTa BHEITHETO JIEKTPOHHOTO CIIOS MarHus
1) 3st
2) 3S%2p’
3) 3S%2p?
4) 352

29. TTepnoIMIHOCTH B U3MEHEHUHT
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CBOWCTB XUMHUYECKUX AJIEMEHTOB SIBJISICTCS PE3yJIbTaTOM
1) nepuoaUYecKoro MOBTOPEHHUS YMCIIA 3JICKTPOHOB Ha BHEIIIHEM YPOBHE B aTOME;
2) BO3pacTaHMs 3apsaa sAapa;
3) BO3pacTaHUs YKCIIA 3JCKTPOHOB Ha BHEIIIHEM YPOBHE;
4) Bo3pacTaHus 3apsja sapa | YKciia 3JCKTPOHOB Ha BHEIIIHEM YPOBHE
30. [l coneii 1 OCHOBHBIX OKCHJIOB XapaKTEPeH BUJI XUMUYECKOH CBSA3H
1) wonHas
2) KOBaJICHTHAas HEIOJISApHAs
3) MeramMyecKas
4) KOBaJICHTHAs MOJIAPHAS
31. AnnotponHbie MOAU(PHUKAIIH - 3TO
1) O2u O3
2) O2u SOz
3) O2u SO3
4) O2u CO2
32. Peakiusi, ypaBHEHHE KOTOPOit

Zn +2 HCI = ZnCl; +H2 1 oTHOCUTCH K peakKIuaM:

1) coenuHeHus
2) pa3iioKEHUs
3) 3amernieHus
4) obOmeHa
33. McTuHHBIE pacTBOPBI UMEIOT pa3Mephl AUCTIEPCHBIX YaCTHIL
1) wmenee | M
2) ot 1 mo 100 um
3) 6oneel00 um
4) pasuo 100 Hm
34. Kucnotel umeroT popmyiry
1) CO2
2) H2CO3
3) KaoCOs
4) NaOH
35. O0BEéM Taza Boj0opoJia, 00pa3yromEerocs Ipy B3aNMOICHCTBIY IIMHKA MacCou 6,5
rPaMMOB C XJIOPOBOJOPOIHOM KUCIOTON 1o ypaBHeHUI0 peakuuu Zn +2 HCl = Zn Cl»

+H,> 1 cocrasmser:
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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 YCIIOBUA,
B3aMMO/JICUCTBYIOT C BEIIECTBAMU
1) xucnoramu;
2) OCHOBaHHSIMHU;
3) KHCIOTaMU M MIEI0YaMH;
4) NPOCTHIMHU BEIIECTBAMU
37. CepHas KHCJIOTa ¥ THIPOOKCH]T HATPUS IIPUMEHSIOTCS B aKKYMYJISATOPHBIX OaTapesx,
TaK KaK OHH:
1) HE’IIEKTPOIHTHI
2) cnalble 3JEKTPOIUTHI
3) CHIIBHBIE DIICKTPOIUTHI
4) cpeqHUE AIEKTPOIUTHI
38. [IpuMeHeHne MEeTAJUIOB B KA4€CTBE MIPOBOAHUKOB OCHOBAHO Ha CBOWCTBAX
1) tBEPmOCTH
2) SJIEKTPOIPOBOIHOCTh
3) IUIACTUYHOCTH
4) TemIonpPOBOJIHOCTh
39. CKOpOCTh XUMUYECKOW PEAKI[MK TOPEHHS CEPhl B KHCIOPOJIE YMEHBILACTCS MPH
1) yBenMYEeHHH KOHIIEHTPALMU KHCIOPOa
2) TOBBILMICHUH TEMIIEPATYPHI
3) TOHWXEHHHU TeMIIepaTyphbl
4) yBeJIMYCHUU KOHIICHTPAIIUU OKCHUJIA CephI (4)

40. OTHOCUTENbHAs MOJIEKYJIIpHast Macca yriekucioro raza CO2 cocTaBiser:

1) 123;

2) 44,
3) 18;
4) 46.
KonnyecTtBo HaOpaHHBIX 02J1710B Onenka
40 — 36 5 (oTIHMYHO)
36 — 28 4 (xoporio)
28 - 20 3 (Y1OBJIETBOPHUTEIHHO)

20-0 2 (HeyIOBJICTBOPHUTEIHHO)
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4 MeTonnueckne yKa3aHus JJIs1 00y4AOIMXCS 110 OCBOCHUIO AU CIMIIIMHbI

[Ipucrynas x usydenuro aucuuiianasl bJ1.12 Xumus, CTyIeHT 10JKEH 03HAKOMUTBCS C
cojiepkaHueM AaHHOM «Pabouell yueOHON mporpamMMbl AMCHUIUIMHBIY C TEM, YTOOBI HUMETh
4eTKOoe Mpe/ICTaBlIeHUe O CBOeil padore.

N3yuenne AMCHUIUIMHBI  OCYLIECTBJISETCS HAa OCHOBE  BBIJAHHBIX  CTYACHTY
Mpero1aBaTeNIeM PeKOMEH A1 110 BBIITOJHEHHUIO BCEX 3aJaHU/, IPEAYCMOTPEHHBIX y4eOHBIM
IJIAHOM U IPOTPaMMOM.

B nepByro odepenb HEOOXOQMMO YACHUTH LENb U 3ala4d M3Yy4aeMOW JUCLMILINHBI,
OLIEHUTh 00BEM MaTepHuaia, OTBEACHHOTO JUIS M3YYCHHUS CTYICHTAMH CaMOCTOSITENIBHO,
nofo0paTh OCHOBHYIO U JIOTIOJIHUTENBHYIO JIUTEPATypy, BBISIBUTH Hamboyiee BaKHBIC
po0JIEMBbI, CTOSIIME [0 BOIPOCAM U3y4aeMOi TUCIUITIIMHBI.

BeinmonHenue 3amaHuil OCylIeCTBISIETCS B COOTBETCTBUUM C Y4YeOHBIM IUIAHOM U
nporpaMMoil. OHM  JOJKHBI  BBIIIOJIHATBCA B COOTBETCTBUM C  METOJUYECKUMU
PEKOMEHIallMsIMHM, BBIIAHHBIMH IIPENOJABaTEIeM, W IIPEACTABICHBI B YCTAHOBJICHHBIE
IIPENOJAaBaTeNIEM CPOKH.

W3yuas nepBOMCTOUHUKH, 11€J1eCO00Pa3HO 3aKOHCIIEKTUPOBATh TOT MaTepHall, KOTOPbIH
HE COOO0IIaJICS CTYJEHTaM Ha JICKIUAX.

Ha 3aHATHSIX JEKIMOHHOIO M IPAKTUYECKOTO XapakTepa CTyAEHTaM JUIsi paboThl

TpeOyeTcsi: TeTpaib Ui 3aliCH JEKIUN U 3a1aHUH.

5 YueOnasi quTepaTypa u pecypcbl HH()OPMAIHOHHO-TEIEKOMMYHHKAIIMOHHOM CETH
«HHTepHET»
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2-e w3, ucnp. u jgon. — Mocksa: 3narensctBo FOpaiit, 2022. — 291 c.
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URL.: https://e.lanbook.com/book/195532. — Pexwum gocTyma: ajs aBTOPH3. I0JIb30BaTEICH.

5. bmunos, JI. H. Xumus: yaeonuk s CI10 / JI. H. biunos, U. JI. Tlepdunosa, T. B. Cokomnosa.
— 2-e u3n., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 c. — ISBN 978-5-8114-7904-7.
— Texkct: oanektponnbii // JlaHb: 2JeKTpOHHO-OMOMMOTewHass cucrema. — URL:
https://e.lanbook.com/book/167183. — Pexxum mocTyma: i aBTOPH3. MOJIb30BaTEIEH.

HNuTepHeT-pecypcebl:

www.hemi.wallst.ru (O6pa3oBaTeabHbIN CaUT ISl HIKOJBHUKOB «XUMUS).

www.alhimikov.net (O6pa3oBatenbHbIil CAiT A IKOJIBHUKOB).

WWW.chem.msu.su (DaekTpoHHast OUOIHOTEKA [0 XUMHH).

https://sites.google.com/site/himulacom/ (O6pa3oBarenbHbIil CaiT: XUMYJIs)

o B~ w D P

OnexrponHo-6nbmoTeunas cucrema (OBbC) «YHuBepcureTckass OHONIMOTEKa OHIAWH»

www.biblioclub.ru

6. hvsh.ru—XXypuan «Xumust B mKose.
7. https://postnauka.ru/themes/chemistry — neknuu 1o xumud Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-monymnsipHbIii mpoekT «DIeMeHTbl OoNblIoi HayKu» ((pu3uKa, XUMHUS, MaTeMaTHKa,
aCTPOHOMHUS, HAYKH O )KH3HU, HayKu 0 3emiie). HOBOCTH HayKu, KHUTH, HAY9HO-TIOMYIISIPHBIE
CTaThH, JICKIIUHU, SHITUKIIOTICTHH.

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

Caiit HayyHO-nIOmyJsipHOTO KypHana «llorenunan». Xypnan nznaércsa ¢ 2005 r., ¢ 2011 r. —
paznen «XuMHs».

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

CaiiT HayYyHO-TTOMYJISIPHOTO JKypHaja «XuMus U ku3Hby. JKypHan uzgaéres ¢ 1965 r.

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

OTKpbITast 25IeKTpOHHas OMOIMoTeKa XumMHuueckoro nopraina «Chemnet», conepx Ut yueOHble U
MH(pOpMaIMOHHbIE MaTepHaIb IS IIKOJIBHUKOB U yuuTesnei. B Heil MoxkHO HaliTH ydeOHUKN
mo o0mield ¥ HEOPraHMYECKOW XWMHUH, OPTaHUYECKOW XMMHUH, MYyJIbTHMEIHaMaTepHaIIbl, a
TaKXKe 337a9l XUMUYECKUX OJIMMITHA]] C PEIICHISIMH, 32/1a491 BCTYITUTEIBHBIX YK3aMEHOB IS
aOUTypPHEHTOB.

11. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
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http://www.alhimikov.net/
http://www.chem.msu.su/
https://sites.google.com/site/himulacom/
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http://gotourl.ru/4780
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http://potential.org.ru/
http://gotourl.ru/4785
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http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
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WNudopmannonnsie Matepuaibl 00 onumnuanax: MOCKOBCKOW Toponckoil, Bcepoccuiickoit,
MenpeneeBcKoi, MexnyHapoaHo. IIpuBeaeHbl  3a7aum TEOPETHUUYECKHUX u
9KCIEPUMEHTAIbHBIX TYPOB, IOAPOOHBIE peIIeHUs], CHUCKHU U (oTorpaduu nodenuteneii.

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

Cucrema QUCTaHLIMOHHOIO OOYy4YeHMs, HalpaBie€HHas B IEPBYIO OuYepellb Ha IMOATOTOBKY K
OJIUMIIMAJAM BCEX YPOBHEH — OT WIKOJIBHBIX 10 MexayHapoaHoi. CalT comep)kKut
OTPOMHOE KOJIMYECTBO 3a/a4, CrPyNIMPOBAaHHBIX KaK II0 TEMaM, Tak U 1o oaumnuaznam. Ilo
BCEM OCHOBHBIM pa3jiejlaM XHMHUHU INPUBEAEH TEOPETUYECKUN MaTepual U pa3oOpaHbl
peLIeHUs TUIIOBBIX 3a/1a4.

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

HOpTaJ'I Mo HaHoTexHojJorusM. OcCHOBHas Oocjib — Pa3BUTUC 06pa3OBaHI/IH B obOnactu
HAHOTEXHOJOTUM U IOJATOTOBKA K HHTCPHCT-0JIUMIINAJIC 110 HAHOTCXHOJIOTUAM.

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

Hanéxnas cipaBouHasi HHpOpMAaIMsI 0 XUMAYSCKUX JIEMEHTaX U UX CBOMCTBaX (Ha aHTJIMKACKOM
SI3BIKE).

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

PyccKoA3BIUHBIN CalT O CBOMCTBAX XUMUYECKHUX JJIEMEHTOB.

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

HCKOMMep‘IeCKI/Iﬁ cauT OHHaﬁH'O6pa3OBaHHH, COOCPIKHUT MHOT'O MHTCPCCHBIX O6paSOBaTeJ'IBHI>IX
KYpCOB 1 BHUJICOJICKIIMH JIJIsI IIKOJIBHUKOB, CTYJCHTOB U y‘IHTeJ’IefI.

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

Caiit Chemical Abstract Service — caMblii aBTOPUTETHBIN B MUPE XUMUU MH(DOPMALMOHHBIN
MHTEpHET-pecypc (CaT MIaTHbIN).

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

[TopTan mo opraHNYeCcKOil XMMUN HA AHTJIUACKOM SI3BIKE.

19. http://www.xumuk.ru

CaliT 0 XMMHH: KJIACCUYCCKHUE y‘{e6HI/IKH, CIIPaBOYHHUKHU, SHOUKIIOIICAUH, IIOUCK OPIraHUYCCKUX U

HCOPTraHNYCCKUX peaKHHﬁ, COCTaBJICHUC ypaBHCHI/II\/'I peaKI.IHfI.

6 MarepuajibHO-TeXHMYecKasd 0a3a, MH(OPMAIMOHHBIE TEXHOJIOTHH, NMPOrpPaMMHOe
ol0ecrieueHue U MH(OPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

Jlnst peasin3aliuy MporpaMMbl IUCIUILTMHBI JT0JKHBI OBITh PEAYCMOTPEHBI CIEIYIOIIHe
CHelManbHble MOMEUICHUs: Yy4eOHBIH KaOMHET XUMHMM W/WIM Y4eOHOH XHUMHYECKOM

n1abopaTopuH.
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Ob6opynoBanne yaeOHOr0o KabuHeTa (HarjsiAHbIe MOcoOust): HaOOPHI MIAPOCTEPIKHEBBIX
MOJIeJIe MOJICKYJ, MOJEIH KPHCTAUIMYECKUX PEIICTOK, KOJUICKIIUUA MPOCTBIX U CIIOKHBIX
BEIICCTB W/WJIA KOJUICKIIUH TOJIMMEPOB; KOJUICKIMSI TOPHBIX TOPOA M MHHEPAJOB, TaOJHIIa
MenneneeBa, yueOHbIie DrIIBMBI, ITU(POBBIC 00PA30BATEIBHBIC PECYPCHI.

TexHuyeckue cpeacTBa OOYYECHHS: KOMITBIOTEp C YCTPOMCTBAMH BOCIIPOU3BEICHUS
3ByKa, MPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C OKPAaHOM, MYJbTHMEIUHHAS JOCKa, YKa3Ka-

Ipe3eHTep AJIsl IPe3eHTALUM.



