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1 O01ue MoJI0KeHU s

11 O0J1acTh NPMMEHEeHHUs POrPaMMbI

Pabouas mporpamma mucturumasl «COO0.01.07 Xumus» npeaHasHavyeHa sl peainu3aliiu
cpenHero ooOmero oOpa3oBaHUS M SBISETCS YaCThIO MPOTrpaMMBbl IMOATOTOBKU CIEIIHAIMCTOB
cpensero 3BeHa B coorBercTBUU ¢ PI'OC CIIO no cneunansHoctu 40.02.04 KOpucnpyaeHuus,

YTBEPXKACHHBIM Iprka3zoM MuHnnpocsenienus Poccuu ot ot 27.10.2023 Ne 798.

1.2 MecTO IMCHUILIMHBI B CTPYKTYPe OCHOBHOI Npo¢ecCHoHAIBHOI 00pa30oBaTe/IbHOM
NMPOrpaMmblI

Huctummuaa «COO0.01.07 Xumusy» sBhsieTcs 00s3aTeNIbHOM 9acThio 00111e00pa30BaTeILHOTO
[UKJIa 00pa30BaTeIbHON MPOrPaMMBbI MTOJATOTOBKH CIIEIIMATUCTOB CPEIHETO 3B€HAa B COOTBETCTBHH C
®I'OC CIIO mno cnenuansaoctu 40.02.04 FOpucnpyaenuus. Jucuumninnna npenogaércs B 1 u 2

cemecrpe.

1.3 Lenu y4eOHOM TUCHUILINHBI

Copep:xanue MporpaMMbl 00111€00pa30BaTENbHON AUCHUIIIMHBI «XHUMHUA» HAMpaBlIeHO Ha
JOCTH>KEHHE CICAYIOIINX LIEIIeH:

— (QopMHUpOBaHHE CHUCTEMbl XUMHUYECKUX 3HAHMM KakK Ba)XHEHIIEH COCTaBJISAIONIEH
€CTEeCTBCHHO-HAyYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOM JIeKaT KIKOYEBbIE IOHSITHS,
(byHaaMeHTalbHbIE 3aKOHBl U TEOPUM XHUMHUH, OCBOEHHE s3blKa HAyKH, YCBOCHHE M IOHMMaHUE
CYILIIHOCTHU JOCTYIHBIX 000011I€HNI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHHE ¢ UCTOPUEH UX
pa3BUTHUA U CTAHOBJICHUS;

— (GopMHMpOBaHUE U pa3BUTHE IMPEJICTABICHUNM O HAYYHBIX METOJaX MO3HAHUS BELIECTB U
XUMHUYECKHX peaKlnd, HeOOXOJUMBIX Ui NpUOOpETeHUs yYMEHUI OpHUEHTHpPOBATHCA B MHUpE
BEIIECTB U XMMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUYECKON U ITOBCEIHEBHOU
JKU3HU,

— pa3BUTHE YMEHHH U CIIOCOOOB AEATENIBHOCTH, CBSI3aHHBIX C HAOMIIOIEHUEM U 00BbsCHEHUEM
XMMHUYECKOT0 SKCIIEPUMEHTA, COOTI0IEHUEM MTpaBUil 0€30IacHOr0 0OpalieHHsl ¢ BEIEeCTBAMHU.

3ajaun JUCHUTIIIUHBIL:

1) copmupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKUX MPOIECCOB U
SBJICHUM B OKPY’KAIOIIEH Cpesie, a TAKXKE UX CBA3b C LEJIOCTHOM HAyYHON KapTUHOW MUpPa U APYTUMH
€CTECTBEHHBIMHM HAyKaMU;

2) pa3BUTb yYMEHHUS COCTaBJIATH (DOPMYJbl HEOPraHWYECKHX M OPraHMYECKHX BEIIECTB,
YPaBHEHUS XHMHUYECKHUX peaKlUui, OOBICHATb HX CMBICI, HWHTEPIPETUPOBATh PE3YJIbTAThI

XUMHUYCCKUX SKCIICPUMCHTOB,
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3) cdhopmupoBaTh HaBBIKM NPOBEIEHUS MPOCTEHIINX XUMHYECKUX AKCIEPHUMEHTAIbHBIX
UCCIIEIOBAaHM C COOJIOIEHUEM TIPaBUII OE€30MIaCHOTO OOpaIlleHHs ¢ BEIECTBAMU M JIA0OPATOPHBIM
00opyI0BaHNEM;

4) pa3BUTh YMEHHUS HAXOJUTh, AaHATU3UPOBAThH U UCIIOJIb30BATh HH(POPMAIIUIO XUMHUYECKOTO
XapakTepa U3 pa3IMyHbIX HH(POPMAITMOHHBIX UCTOYHUKOB, BKIIIOYAsl yU€OHYIO JTUTEPATypy, HAyUYHbIE
nyOJIMKaluy 1 UHTEPHET PECYPCHI;

5) chopmupoBaTh yMEHHS IPOTHO3HPOBATH IMOCIEACTBUS CBOEH JIEATENbHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOH3BOACTBEHHBIX IPOLIECCOB, YYUTHIBAS BO3MOXKHBIE
HKOJIOTHYECKUE U COLIMAIbHBIC BO3ACHCTBUS;

6) copmupoBaTh MOHMMAHKME 3HAYMMOCTH JOCTHIKEHUN XUMHUYECKON HAYKU M TEXHOJIOTHI
JUISL Pa3BUTHS COLIMAJIBHOW M TPOUM3BOJICTBEHHOW cdep ¢ yMEeHHEM MPUBOJAUTH MPUMEPHl HX

MPUMEHEHHUS B Pa3IMYHBIX cepax KU3HH.



1.4

IInanupyemsble pe3ybTaTbl 00y4eHHs M0 JUCHHUILINHE

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

Kon n HanmeHOBaHNE (OPMHUPYEMBIX

[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 YHHBEPCaJIbHBIMU
[MO03HABATEILHBIMU JICHCTBUSIMU:
a) 0a30BBIC JIOTMYECKUE JICHCTBHS:
- CaMOCTOSTEIILHO (POPMYJIMpPOBATh U aKTyaJU3UPOBATh
Mpo0IeMy, paccMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHABIUBATh CYIICCTBCHHBIA MPU3HAK MM OCHOBAHUS
U1 CpaBHEHHMS, KilacCu(DUKAIUU 1 0000IIEeHUS;
- 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 MCCIICIOBATEIIBCKUE ICHCTBHS:
- BIQJETh HaBBIKAMH Yy4eOHO-HCCIENIOBATENILCKON U

yIeOHBIMU

IMPOTUBOpPCUUA 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. chopMUPOBAaHHOCTH TMPEACTABICHUH: O
3a/1a4 npodeccuoHaIbHON - TOTOBHOCTh K TPYJY, OCO3HAHUE IICHHOCTU MAaCTEPCTBA, | XUMHUYECKOH  COCTaBISIONICH  €CTECTBEHHOHAYYHOU

KapTUHBl MHUpPA, POJIM XUMUU B TO3HAHUH SIBIICHUU
MIPUPONLI, B (OPMHUPOBAHWH MBIIIJICHAS W KYIBTYPHI
JINYHOCTH, ee (YHKITMOHATBHON 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 00O0JIOYKa
aToMa, S-, p-, d3JCKTpOHHBIE OpPOUTAIU ATOMOB, HOH,
MOJICKYJIa,  BaJICHTHOCTb,  DJIEKTPOOTPHUIATEILHOCTD,
CTETIeHb OKUCIICHUS, XUMUYECKasl CBS3b, MOJIb, MOJISIpHAS
Macca, MOJSIPHBI  00BeM, YIIEPOAHBIH  CKEJeT,
(yHKIMOHANBHAS TPYIIA, paJAUKal, H30MEpUsi, H30MEPHI,
TOMOJIOTHYECKHUH  Psifi, TOMOJIOTH,  YTJIEBOJOPOIBL,
KHCIIOPO/I- u a30TCoJIepIKaIINe COCJTMHEHHUS,
OMOJIOTUYECKU aKTUBHBIC BellecTBa (YTIEBOBI, YKHPHI,
OeJikM), MOHOMEp, IOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYIJIIPHBIE COEIMHEHUS, KPUCTAJUTMYECKas
pelieTka, THUIbl XUMHUYECKHUX peakiuil (OKUCIUTENbHO-
BOCCTaHOBHUTEJIbHBIC, DK30-H SHIOTEPMHUUYCCKUE, PEAKIIUU
WOHHOTO oOMeHa), pacTBop, AJIEKTPOIIUTEHI,
HEAJIGKTPOIUTHI,  JJICKTPOIUTHYECKAs  JUCCOIHAIINS,
OKHUCJIUTENIb, BOCCTAHOBUTENb, CKOPOCTh XHMHYECKOH
peakiuu, XMMHYECKOE 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 TucumuninHapHble (IIPeMETHbIE) PE3YJIBTAThl YKa3bIBAKOTCA B COOTBETCTBMH ¢ MX MOJIHBIM nepeuneM Bo ®T'OC COO. [peameTHbie pe3yabTaThl 6a3osoro 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 (POPMHUPYEMBIX
KOMIIETEHITHI

[Inanupyemsle pe3yabTaThl

O6mme! JlMCIUIIMHAPHbIE
- BBIBIATH  NPUYUHHO-CIECACTBEHHBIE  CBsi3U © | A.M. Bytnepoga, TEOpHUsI AIEKTPOIUTHIECKOM
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 OLICHUBaTh HX JIOCTOBEPHOCTH,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBHUSAX;

- YMETb NE€PEHOCUTh 3HAHWA B [O3HABATEIbHYI U
MPAKTHYECKYIO O0JIACTH KU3HEACATCIHHOCTH;

- 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 CBOMCTBaxX, COCTaBe, TIONYYCHHH W
0e30macHOM HCTIOJIb30BAHUT Ba)KHEUTIINX
HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB B OBITY M
MPAKTHYECKOM JCATEILHOCTH YSIOBEKA;

I[IP6 03. chopMUPOBAHHOCTE YMCHHH  BBISBIATH
XapaKTepPHBIC TMPHU3HAKH W B3aMMOCBS3b H3YyUYCHHBIX
MOHATUH, TPUMEHSITh COOTBETCTBYIOIIUC IMOHITHS IPH
ONHCAHUU CTPOCHHS M CBOWCTB HEOPraHUYECKUX WU
OpPraHUYECKUX BEIIECTB M WX MPEBPAIICHUH; BBISBIATH
B3aMMOCBSI3b XMMHUYECKHX 3HAHUU C TIOHATHSAMH U

MPEICTaBICHUSIMHU TIPYTUX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

I[TP6 04. copMHPOBAHHOCTH YMEHHI HCIIOJIb30BATh
HAaWMEHOBaHUS XUMUYIECKUX COCTMHECHUIA

MEXIYHApOJHOTO COI03a TEOPETHUECKOW M MPUKIIATHON
XUMHUH W TPUBUAIbHBIC Ha3BaHUS BaXKHEHIIMX BEIIECTB
(3TMieH, aneTwieH, TIMIEpuH, QeHon, (GopMabIeru/,
YKCYCHasl KHCIIOTa, TIWIUH, YTapHBIA Ta3, YTIIEKUCIBIN
ra3, aMMHUak, ralleHass W3BEeCTh, HEramieHas HW3BECTb,
MUTheBas COJa W JIPYTMX), COCTaBIsATH (POPMYIIBI
HEOPTaHWYECKUX M OPTaHMYECKHUX BEIIECTB, YPaBHEHUS
XUMHYECKAX  pEaKluif, OOBIACHATh WX  CMBICI;
TIOATBEPKIATh XapaKTEPHbIE XUMHUYECKHE CBOWCTBA
BEIIECTB  COOTBETCTBYIONIMMH  OKCIIEPUMEHTAMU U
3aMUCSIMHU YPaBHEHHI XUMUYECKUX PEAKIIHIA;

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




Kon u HaumeHOBaHUE (POPMHUPYEMBIX
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 HMCHOIb30BAHUEM (H3MIECKUX
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 MPUMEHECHHUEM.

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 MCKAY JTHOAbMHU 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(bOpMaHI/II/I nus3

HNCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATCIBHO

OCYIIECTBISTh

MOWCK, AaHalIW3, CHUCTEMAaTH3alMl0 W HWHTEPIpPETALUI0
WHQOPMAITUY PA3TUYHBIX BUAOB 1 (HOPM MPEICTABIICHUS;

- CO3/1aBaTh TEKCTHl B Pas3iIWyHbIX (hopMmarax ¢ y4eToMm
Ha3zHaueHHUs WHPOPMALMHU U LEJIEBON ayAUTOPHH, BHIOUpas
ONTUMAJILHYIO (POPMY MIPEACTABICHUS U BU3yaIH3aLNH;

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

I[IP6 07. chopMHpPOBaHHOCTE YMEHHH MPOBOIUTH
pacdeTsl MO XUMHYECKUM (QOpMylnaM W YpaBHEHHSM
XUMHUECKUX PEaKIUi C HCIOJIb30BAHUEM (PU3NUCCKHUX
BEIINYVH, XapaKTEePU3YIOIINX BEIIECTBA c
KOJIMYECTBEHHON CTOPOHBI: MAaCChl, 00beMa (HOpMaJbHbBIE
YCIIOBHSI) Ta30B, KOJHMYECTBA BEIIECTBA; HCIIOJIb30BaTh
CUCTEMHBIC XUMUYECKHE 3HAHUS JUIS IPUHATHS PEIICHUN
B KOHKPETHBIX J>KM3HEHHBIX CHUTYallUsX, CBS3aHHBIX 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  alpJeribl, Kpaxmal, YKCYCHYIO  KHCIOTY;
JieHaTypalus OCIKOB IPH HArPEBaHUU, I[BETHBIC PEAKIINU
OCJIKOB; TPOBOAWTH PEAKIIUA HOHHOTO OOMEHa,
OTIpEIEIATh Cpeay BOAHBIX PAacTBOPOB, KadueCTBEHHEIE
peakuuu Ha cynbdar-, KapOOHAT- U XJIOPUJAHHOHBI, Ha
KaTHOH aMMOHWUS; pellaTh SKCIIEPUMEHTAJIbHBIE 3a]auu
o TemaM "Mertauiel" u "HemeTtamwsl'") B COOTBETCTBHH C




Kon u HaumeHOBaHUE (POPMHUPYEMBIX
KOMIIETEHITHI

[Inanupyemsle pe3yabTaThl

O6mmet

JlMCIUIIMHAPHbIE

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

- HUCHONB30BaTh  CpeACTBA  HMH(POPMAIMOHHBIX U
KOMMYHHKAIIIOHHBIX TEXHOJIOT Wi B PEIEHNH KOTHUTUBHBIX,
KOMMYHHKATHBHBIX M  OPraHM3alMOHHBIX  3a1ad  C
coOmoJeHneM  TpeOOBaHUH  APrOHOMHUKH,  TEXHUKHU
0e30MacHOCTH, TUTUEHBI, PecypcocOepeKeH s, IPABOBBIX U
STHYECKUX HOPM, HOPM HH(OPMAITMOHHOMN 0€301TacHOCTH;

- BIAACTh HAaBBIKAMU PACIO3HABAaHHS W  3aIIUTHI
uHpopMaIK, HHHOPMAITMOHHON 0€30MACHOCTH JIMYHOCTH

MpaBUIaMH TEXHUKW O€30MacHOCTH NMpH OOpaIleHUuH C
BemecTBAaMH M JabOpaTOpHBIM  00OPYIOBaHUEM;
MPECTABIISITh PE3yIbTAThl XAMHYECKOTO SKCIICPUMEHTA B
(hopmMe 3anrcy ypaBHEHHH COOTBETCTBYIOIIMX PEAKLIUHU U
(hopMyHpOBaTh BEIBOJBI HA OCHOBE 3TUX PE3yJbTATOB;

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

OK 04. D¢ dexTuBHO B3aMMOCHCTBOBATh
¥ paboTaTh B KOJUICKTHBE i KOMAH/IC

- TOTOBHOCTH K CaMOpPAa3BUTHUIO, CaMOCTOATEIHLHOCTH U
CaMOOTIpeIeIICHHIO;

- OBJQJICHUE HaBbIKAMH  Y4eOHO-HCCIIEA0BATEIbCKOM,
MPOEKTHOM U COLUAIIBHOU JI€ATEIIbHOCTH;

OBnanenue YHUBEPCATbHBIMU KOMMYHHKATHBHBIMH
EUCTBUSAMU:

0) COBMECTHAas JCSATEIbHOCTb:

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

- [OpUHUMATh  [EJIH  COBMECTHOM  JIEATCIIbHOCTH,
OpraHM30BbIBATH W KOOPJAWHUPOBATH JCHCTBUS 10 ¢
JIOCTHKEHHUIO: COCTAaBJISITH IIJIaH JICUCTBUH, pacHpelelsTh
POJIU C YYETOM MHEHHH YYaCTHUKOB OOCYXKIaTh Pe3yJbTaThl
COBMECTHOH paboThI;

- KOOPOWHHPOBATh W BHINOJHATH PAa0OTy B YCIIOBUSX
peasibHOTO, BUPTYaJILHOTO u KOMOMHHUPOBAHHOTO
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 M apryMEHTHI JAPYTHX JIOACH IpH
aHaJIN3e Pe3yJbTaTOB ACSITEILHOCTH;

I1P6 08. chopMUpOBAaHHOCTH YMEHUH IUIAHUPOBATH U
BBIMOJIHATh XUMHUYECKUH SKCIIEPUMEHT (TIPEeBpaIleHHs
OpPraHUYECKUX BEIIECTB TPH HArPEBaHUM, IMOJyYEHHE
9THJICHA U U3YUYCHHE €T0 CBONCTB, KAYECTBEHHBIE PEaKIINT

HA  aNbJCTHIbl, KpaxMall, YKCYCHYI  KHCIOTY;
JieHaTypanus OeJIKOB MPYU HArPEBaHUH, [IBETHBIC PEAKIINU
OCJIKOB; MPOBOJWTH pEaKIUd HOHHOTO  OOMEHa,

OTIPEAEISATh CPeNy BOJHBIX PACTBOPOB, KadyeCTBEHHBIE
peakuuu Ha cynbdar-, KapOOHAT- ¥ XJIOPUJAHHOHBI, Ha
KaTHOH aMMOHUS; PelIaTh SKCIIEPUMEHTAIbHbIC 3aauu
o Temam "Metamel" 1 "HemeTanis'") B COOTBETCTBUU C
MpaBUJIaMH TEXHUKH O€30MacHOCTH TpH OOpaIeHUuH C
BEIIECTBAMU W J1a0OpaTOPHBIM  O0OpPYIOBaHUEM;
NPEACTABIATH PE3YIbTAThl XUMUYECKOT0 IKCIIEPHUMEHTA B
(hopMe 3arnvcu ypaBHEHHI COOTBETCTBYIOIINX PEAKIIUN U
(hopMynHpOBaTH BBEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB.
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Kon u HaumeHOBaHUE (POPMHUPYEMBIX
KOMIIETEHITHI

[Inanupyemsle pe3yabTaThl

O6mmet

JlMCIUIIMHAPHbIE

- IPU3HABATH CBOE MIPABO U MPABO APYTHUX JIOEH Ha OIINOKH;
- pa3BUBATh CIIOCOOHOCTH IOHMMATh MHUP C IIO3UIIUH IPYTOTO

YCJIOBCKA

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

B o0macTi 5K0JI0TrHYEeCKOro BOCIIUTAHHS:

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

- IUJIAHUPOBAHME U  OCYLICCTBICHHE JEHCTBUH B
OKpY’Karolllel cpelie Ha OCHOBE 3HAHUS LEeJeH YCTOMYHUBOIO
pa3BUTHS YEIOBEYECTRA;

aKTUBHOE HENpUATHE [ICUCTBUH, NPUHOCAIIUX BpEL
OKpYyKaroleu cpene;

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

- pacHIMpEHUE OIbITa JEATEIBHOCTU SKOJOTMYECKOU
HaIpaBJIEeHHOCTH;

- OBJIAJieHHEe HaBBIKAMH Y4eOHO-HCCIIEOBATEIbCKOM,
MPOEKTHOM U COLIMANIBHOM ESITEIbHOCTH;

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

IIP6 10. cdopMupoBaHHOCTE YMEHHH COOIIOAATH
[IPaBUIa 3KOJIOTHUECKH 1IE71eCO00pa3sHOro 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.
Buzst yueOHO# paboTs B T. 4. TIO cEMecTpaM
BCETO 1 5
YdeOHast Harpy3Ka 00y4Jaronuxcs BCETO, B TOM YHCIIE! 80 32 48
JIEKIIAU 39 16 23
JlaGoparopHsie pabOThI 8 - 8
MPaKTUYECKUE 3aHATUS 31 16 15
KypcoBasi paboTta - - -
caMmocCTosTeIbHAsI paboTa 00yJaIOIINXCS - - -
KOHCYJIbTalluu 2 - 2
MIPOMEXKYTOUYHASl aTTECTALIUS - - -
@OpMBI IPOMEKYTOUHOM aTTECTALUU Hp., 3auer c Hpyras 3auer ¢
OLIEHKOH ¢dopma OLIEHKOH
KOHTPOJIS
2.2 TemaTn4ecKuii IVIaH U COJePKaHUE TUCHUILINHBI
[IpeacTaBuTh TEMAaTUYECKUM IJIAH U COJIEPKAHUE AUCITUTUTHHBI B popMe TaOJIUIIBL:
Pacnipenenenne | ®opmupye| DPopMEI
HanmenoBanue TeM (pa3ienon) Conepxanue TeM (pasieioB) 1acon MbIC TEKYIIEro
J | IIP/ | CPC | kommeTeHI]| KOHTpOJIS
JIP uu
1 2 3 4 5 6 7
Pa3nesn 1. TeopeTnyeckue 0CHOBbI XUMHUH 8 10
Tema 1.1. OcHOBHEBIE Teopernueckoe oOydeHne 1 OK 01 O
XMMHUYECKHE IIOHATUA U 3aKOHBL, Xumudeckuil sneMeHT. AToM. SInpo aToma, M30TOIBL. DJIEKTPOHHAs O0O0OJIOYKa. K
CTPOCHNC aTOMOB XMMUYCCKUX DHepreTuyeckre ypOBHH, IMOIYPOBHHU. ATOMHBIE OpOWTaNH, S-, P-, O- SJIEMEHTHI.
SJICMCHTOB Oco0eHHOCTH pacTpeieNIeHHs AIEKTPOHOB 10 OPOUTAIISIM B aTOMax 3JIEMEHTOB IEPBBIX
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YeTHIPEX MEPHOAOB. DJEKTpOHHass KOHQUrypauusi aToMoB. OCHOBHBIE XMMHUYECKHE
3aKOHBI

TIpakTrHueckoe 3aHATHE

[TpakTrueckas padota Nel. «OCHOBHBIE KOJTMUECTBCHHBIC 3aKOHBI B XMMUU U PACUEThI
[0 YPaBHECHUSAM XUMHUYECKUX peakiuii». OTHOCUTEIBHBIC aTOMHAs U MOJICKYJISpHAS
Maccel. Momsipaast Macca. KonmmdecTtBo BemiecTBa. MaccoBast J0JIsT BEMIECTBA. 3aKOH
ABoraapo. MomsipHbIii 00beM ra3oB. OTHOCHTETBHAS IUIOTHOCTH T'a30B. Pacdersl mo
YPaBHEHUSM XHMHUYCCKUX PEAKIU C KCIIOJIb30BAHUEM MAacCOBOM JIOJIM BEIICCTBA,
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

[MpakTuueckas padora No2. «lM3yueHue NEPUOIUYECCKHX 3aKOHOMEPHOCTEH U UX
B3aUMOCBSI3H CO CTpPOCHHMEM aToMoB». llepuoamueckasi cHucTeMa XHUMHYECKUX
snemeHToB J[.MI. MeHnneneeBa. CBsi3b MEPUOIUYECKOTrO 3akoHa U llepuoanueckoit
CHUCTEMbl XHUMHYECKHUX D3JIEMEHTOB C COBPEMEHHOH TEOpHEll CTpOEHUS aTOMOB.
3aKOHOMEPHOCTH HW3MCHEHHUS CBOWCTB XHMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMH
NPOCTBIX M CJIOXKHBIX BEIIECTB IO IpymnmnaMm u nepuonaMm [lepmonnyeckoil CUCTEMBL.
3HaueHUE MEPUOJUYECKOTO 3aKOHA M CHUCTEMbl XUMHYeCKuX anemeHToB JI.U.
Menjeneesa B pa3sBUTUU HAYKH.

YcTaHOBICHHE CBS3M MEXKAY CTPOCHHEM AaTOMOB XHUMHYECKHUX DJIIEMEHTOB U
MEPUOIUYECKUM H3MEHEHUEM CBOICTB XMMHMUYECKHX 3JIEMEHTOB U UX COEIUHEHUH B
COOTBETCTBUM C ToyiokeHueM llepuoanueckoil cuctembl. PellleHHe NpPaKTUKO-
OPUEHTHUPOBAHHBIX TEOPETHUECKUX 3aJaHUi Ha XapaKTePU3AIHI0 XHUMHYECKHUX
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 CBsI3U (OOMEHHBIN U JIOHOPHO-aKIIENTOPHBIH). BogopoaHas
CBsI3b. BaneHTHOCTD. DNeKTpooTpULaTebHOCTh. CTeneHb okuciaeHus. IOHbI: KaTHOHBI
¥ aHUOHEI.

IIpakTnueckoe 3aHsTHe

IIpaktuaeckas pabora Ne3. «CTpoeHne BemecTBa M MPHUPOJA XUMHYECKON CBSZM».
JeMoHcTpanust MojieNiell KpUCTAIMYECKUX PELIeTOK: HOHHOW (XJIOopuA HaTpus),
aTOMHOH (rpaduT ¥ anMma3z), MOJIEKYJSIPHOW (YTJIEKUCIBIA ra3, U0J), METaJUINYEeCKOH
(matpmii, MarHuwii, Meznp). PerneHne mNpakTHYECKWX 3aJaHWN HA COCTaBJIEHUE
JIEKTPOHHO-TpaduuecKux Gopmy1 35ieMeHToB 1—4 neproaos.

OK 01

=~ O
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Tema 1.4. Knaccudukanus, n
HOMEHKJIaTypa HEOPTaHWIECKHX
BEIIECTB

Teopernueckoe o0yueHue

Krnaccubpukanuss HeopraHMYecKHMX BellecTB. HoOMEHKIAaTypa HEOpraHUYECKHX
BemectB OK 02 (oxcumabl, THAPOKCUABI, KUCIOTHI, COMHM). BemecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS. ATperaTtHbie COCTOSHUS BellecTBa. Kpucrtamummueckue 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 Pa3INUYHbIX KJIACCOB (yrapHbIi ra3, yriieKHCbli ra3, aMMHaKx,
rameHas U3BCCTh, HETalICHas1 U3BCCTh, IIMTHEBAs COJa U IlpyrI/IX): Ha3BaHUs BEIIECTB I10
mexayHaponHoit (MIOITAK) wmu TpuBHanmpHOW HOMEHKIATYpe W COCTaBICHHE
(hopMyJIbl XMMHYECKUX BEIIECTB, ONPECIICHUE MPHHAUICKHOCTH K Kiaccy. [louck
WHPOpPMALIMKM [0 Ha3BaHUIM, UAEHTH(UKAaTOpaM, CTPYKTYpPHBIM (opmynam. 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

Xummueckas peakuusi. Kinaccupukanus XMMHUUECKUX peaklUid B HEOPraHHYECKOH 1
OPraHMYECKOW XHUMHUH. 3aKOHBl COXPaHEHHUs MAacChl BEIECTBA, COXPAaHEHUSI U
MpeBpallleHds  JHEePTUM  MpPH  XUMHUYECKHUX  peaKkusiX. OxuciauTeasHO-
BOCCTaHOBHUTENbHBIE peakuuy (YypaBHEHHS OKHCIIEHUS-BOCCTAHOBJIEHHS, CTEIECHb
OKHCIJICHUS, OKHCIUTENb W BOCCTAHOBUTENb, OKHCIUTEIBEHO-BOCCTAHOBUTEIBHBIC
peakuuu B TPUPOAE, MNPOM3BOJICTBEHHBIX IIPOLECCAX U IKU3HEACITEIBbHOCTH
OpPraHHU3MOB)

OK 01

=~ O

Tema 1.6. CxopocTtb
XMMHYECKHUX PEaKIHil.
XMMHYECKOe paBHOBECHE

TeopeTtnueckoe oOyueHue

CKOpOCTb peakiud, €€ 3aBHCUMOCTh OT Pa3Iu4yHbIX (aKTOPOB: TMPHUPOABI
pearupyromux BeNIeCTB, KOHLEHTPAIMM PEearupyrolux BELIECTB, TEMIEpaTypbl U
TUIOIAJM PEaKIMOHHOW TOBEpXHOCTU. TeruioBble 3()(EKTh XMMUYECKUX PEaKInii:
9K30- ¥ dHAOTepMHUYECKHEe peakiun. OOpaTUMble peakiui. XMMHYECKOe PaBHOBECHE.
@DakTophl, BIUSIONIME HA COCTOSHHE XHMHUYECKOTO paBHOBECHS (KOHIIEHTpALHS
peareHToB WM MPOAYKTOB PeaKIMH, naBieHne, Temneparypa). [lpunmmmn Jle [llatense

IIpakTnueckoe 3aHsTHe

[Ipaktnueckass pabota No5. «BnusiHue paznuuHblX (aKTOPOB Ha CKOPOCTh
XUMHMUECKOM peakuum». PeleHne mpakTHKO-OPUEHTHPOBAHHBIX 3a/JaHUI 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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pa3noXKeHUs] MEPOKCHAA BOJOPOJA C TOMOIIBIO JHOKCHAA MapraHiia M KaTajasbl.
Pemienue mnpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUNl Ha NpUMEHeHHe 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 MIOHHBIH OOMEH

TeopeTrnueckoe oOydeHue

PactBoppl. Buapl pacTBOpPOB TIO CONEp)KaHUIO PACTBOPEHHOTO  BEIIECTBA.
PactBopumocTbs. IloHsTHE O JUCHEPCHBIX cHUcTeMaxX. VICTUHHBIE W KOJIJIOWIHBIE
pactBopbl. MaccoBasi 0J1s1 BellecTBa B pacTBope. [loHsTre 0 BOIOPOIHOM MOKa3aTee
(pH) pactBopa. DnekTpomuTudeckas auccoruamnusi. CHIbHBIC U CIa0bIe DJICKTPOJIHTEHI,
HEeNIeKTpoNuTHl. Peakinu noHHOTO 0OMEHa

OK 01
OK 02
OK 04
OK 07

=~ O

[TpakTudeckoe 3aHsTHE

Jlaboparopuast pabora Ne 1 «IIpuroroBineHue pacTBOpoB». IIpuroroBieHue
pPacTBOPOB 3aJaHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BELIECTBA, IPOBEACHUE PEAKLIUIA
HOHHOTO OOMEHa, ONpeNeNieHue Cpelbl pPacTBOPOB BEHIECTB C  ITOMOIIBIO
YHUBEPCAIBHOTO WHAMKATOpa (KWCNasi, HEWTpaibHas, MIeNoYHas). 3agaHus Ha
COCTaBJICHHE HMOHHBIX peakiuid. PerreHne NpakTHKO-OPHEHTUPOBAHHBIX PacyYETHBIX
3aJlaHU Ha PacTBOPBI, UCIIOJIb3YeMbIe B OBITOBOI M MPON3BOCTBEHHON AEATEIBHOCTH
4eJoBeKa

Pasznen 2. Heopranuueckasi xumust

»

Tema 2.1. ®uznko-xuMHUYeCKHe
CBOMCTBAa HEOPTaHUYECKUX
BEIIIECTB

Teopernueckoe oOydeHue

1. Meramnsl. Ilonoxenue wmetamioB B Ilepuoguueckoil cucTeMe XHUMHUYECKHUX
aneMeHTOB. OCOOEHHOCTH CTPOEHUS SIICKTPOHHBIX 000JI0UEK aTOMOB MeTaLToB. O01IHe
¢usnueckue cBoicTBa MeTayuioB. CIUlaBhl METAUIOB. JJNEKTPOXMMHUYECKUH  psif
HaIpsOKEHUH METaIIOB. X MMUYECKIE CBOMCTBA BAKHEHIIINX METAIUIOB (HATPHIA, KaJlnH,
KaJIbI[Ui, MarHui, aJlFlOMUHAN, IIMHK, XPOM, JKeJIe30, Me/lb) U UX coenuHenuid. OO0rme
CIOCOOBI MOTyYeHHsT MeTaIIOB. [I[piMeHeHre METAJIOB B OBITY U TEXHUKE

2. Hemerannel. [lonoxenue HemetaisioB B Ilepuonnueckoil cucteMe XUMHUYECKHUX
anemenToB JI.11. MeHneneeBa u ocobeHHOCTH CTpoeHHUs aToMOB. du3nueckue cBoiicTBa
HEMETAJIOB. AJUIOTPOINHUS HEMETAJIOB (Ha MpHMEpe KUCIopoaa, cepbl, docdopa u
yraepoa). XMMHUYECKHE CBOWCTBA U MPUMEHEHUE BKHEUIIINX HEMETAIIOB (TaJIOTEHOB,
cepel, a3ora, Qocdopa, yriepoga W KpPeMHHUs) W HUX COCAMHEHHH (OKCHIOB,
KHUCJIOPOICOIEPIKAIINIX

3. XUMHYECKHAE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX BEMIECTB (OKCHIIOB,
THUIPOKCHJIOB, KUCIIOT, coliell u jp.). ['eHeTnveckast CBsi3b HEOPTAaHUYECKHUX BEIIECTB,
NpUHAJICKAINX K Pa3IMyHBIM KjaccamM. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
MIPOCTHIX BEMIECTB, BOJOPOIHBIX COSAMHEHIM, BRICIITMX OKCHIOB M TUAPOKCHIIOB

[IpakTHueckoe 3aHsTHE

OK 01
OK 02
OK 04

=~ O
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[Ipaktuueckass pabota Ne 6. «DHU3HKO-XMMHUYECKHE CBOWCTBA HEOPTaHMYECKHX
BemecTB». CocTaBiieHHe ypaBHEHHH XWMHUYECKHX PEaKIHil C y4aCTHEeM IMPOCTHIX U
CIIO)KHBIX HEOPTaHWYECKHX BEIIECTB: METAJUIOB W HEMETAIIOB; OKCHIIOB METAJIOB,
HEMETAIJIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMYECKHX KHCIIOT, OCHOBaHUH WU
aM(OTEepHBIX TUAPOKCUIOB; HEOPTAHUIECKHUX COJIEH, XapaKTePHU3YIOIINX X CBOWCTBA.
Pacuérer macchl BemecTBa Wi 00bEMa Ta30B M0 U3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce WiId 00bEMY OJHOIO M3 YYacTBYIOUIMX B PEaKHH BEHIECTB, PacdEThl MaccChl
(0O0BéMa, KoNMYecTBa BeIECTBA) MPOAYKTOB PEAKIMH, €CIH OJHO M3 BEIECTB UMEET
npuMecHu. PereHne NpakTUKOOPUEHTUPOBAHHBIX 3aJaHUM Ha CBOMCTBa, COCTaB,
MoJTydeHre U 0e30MacHOe WCIIONIb30BaHNE BAaXHEWIINX HEOPTAaHHYECKUX BEIIECTB B
OBITY 1 IpoecCHOHATLHOM NIESITEIbHOCTH YeJIOBEKa

Tewma 2.2. Unentudukarms
HEOPraHNYECKUX BEILECTB

[TpakTudeckoe 3aHsTHE

JlaboparopHas padora Ne 2 «neHTHUKAINS HEOPTAHUIECKHUX BEMIECTBY». Pemenue
OKCIICPUMCHTAJIBHBIX 3aJa4 M0 XUMHUYCCKUM CBOWCTBaAM MeETaJlJIOB U HEMCTAJIIIOB, 110
pacHo3HaBAHUIO U MOTYYEHUIO COETMHEHUI METaJIOB U HEMETAILIOB (B3aUMOJIEHCTBHE
THIAPOKCUA ATIOMHHHS C pacTBOpaMH KHUCIOT W IIenodedd,). MpeHtnduxamus
HEOPraHMYECKUX BEHIECTB C HCIOJIB30BAaHHEM HX (QH3HKO-XHMHYECKUX CBOMCTB,
XapaKTepHBIX KadeCTBEHHBIX peakiuid. KauecTBeHHblE peaknuu Ha cCyiabdar-,
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€ ocHOBHBbIE mosiokeHHA. CTPyKTypHBIE (OPMYJIBI
OpraHUYEeCKUX BelIeCTB. ['oMomnorus, nsoMepus. XUMHU4ECKast CBS3b B OPTaHUYECKHUX
COCJIMHEHMSX: KpaTHbIe CBSI3U, G- W T-CBsA3U. [IpencraBieHue o KiaccuuKaiuu
OpPraHHYECKUX BEIIECTB. Homenxnarypa OpPraHMYECKUX COEMHEHNI
(cuctemaTHueckas) ¥ TpPUBHAJIbHBIE Ha3BaHHU BOKHEHIIMX MpeNCTaBUTENCH KIaccoB
OpPraHUYECKUX BEIIECTB

OK 01

=~ O

[IpakTudeckoe 3aHsATHE

[Ipaktnueckass pabora Ne7. «HomeHknaTypa  OpraHMYECKHMX  BELIECTBY.
O3HakoMiIeHHE ¢ 00pa3laMy OPraHUYECKUX BEIIECTB M MaTepualaMy Ha UX OCHOBE,
MOJICJIUPOBAHUE MOJIEKYJ OpraHMYeCKMX BEIECTB, HAOJIOAEHHE U OIHUCAHUE
JEMOHCTPALIMOHHBIX OMNBITOB MO MPEBPAIICHUI0 OPraHMYECKUX BEIIECTB IPH
HarpeBaHuu (IUaBiieHHe, oOyriauBaHue W ropeHue). CocTaBieHHE TOJNHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX (POpPMYJ OpraHMYECKUX BEIIECTB OTJIEIHHBIX KJIACCOB,
WCTONbB3Ys MX Ha3BaHMS M0 CUCTEMaTHYECKON M TPUBHUAIBbHOW HOMEHKIATYype (3TUIIEH,
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alleTHIICH, TIUIEPUH, (PEeHOI, (opMalbieru], YKCyCHas KUCIIOTa, TIOUIMH). PacyeTsr
npocTeimei GopMyITbl OpraHnYecKOr MOJNEKYIBI, HCXOAS U3 DIEMEHTHOTO cocTaBa (B
%)

Pasnen 4. YrueBogopoansl

o

Tema 4.1. YrimeBomopoasl u ux
[IPUPOIHBIC HCTOUHHKH

Teopernueckoe o0yueHue

1. IIpenpenpHBIE YTIEBOAOPOIHI (ATKAHBI): COCTaB M CTPOCHUE, TOMOJIOTHIECKUAN PSII.
MetaH u 3TaH: COCTaB, CTpOCHUE, (U3MUECKHE M XUMHUYECKHE CBOMCTBA (peakLuu
3aMeIICHUs] U TOPEHHS ), TOTyUYeHUE U IPUMEHEHHE.

2. HenpenenbHble YrieBOJOPOABI (AIKEHBI, aJIKaHEHBI, aTKWHBI). AJKECHBI: COCTaB U
CTPOEHHUE, FTOMOJIOTMYECKHUHN Psill. DTUJICH U NIPONMJICH: COCTAB, CTPOEHHE, (PU3UUECKUE
W XUMHYECKHE CBOWCTBA (pEaklMW THUAPHUPOBAHUS, TaJOreHUPOBAaHUS, THAPATAIHU,
OKHCJICHUS U MOJIMMEPH3alliK) MOJTyYeHrne U MpuUMeHeHue. AnkaaueHsl: Oytanuen-1,3
1 MeTunOyTanueH-1,3, XuMHIeckoe CTpOeHHe, CBOWCTBA (PEeaKIusl MOJIUMEpPU3aIlin),
MpUMEHEHUe (Ui CHHTE3a MPUPOJHOTO M CHHTETHYECKOrO0 KaydyKa WM PE3HHBI).
AJIKHMHBL: COCTaB M1 OCOOGHHOCTU CTPOCHHMS, TOMOJIOTMYECKHI Psifl. ALETHIICH: COCTaB,
XMMUYECKOE CTPOeHHE, PU3NUECKHE U XMMUYECKUE CBOMCTBA (PeakLui I'MApUPOBaHNS,
raJOreHUPOBaHMsA, TUAPATALlMM TOPEHHs), MOJMy4YeHWE M HpPHUMEHEHHE (MCTOYHHMK
BBICOKOTEMIIEPATYpHOTO TJIAMEHH IS CBAPKU M PE3KH METAJLIOB)

3. ApomaTudeckue yrieBOAOPObI (apeHbl). beH301 M TOyOJN: COCTaB, CTPOCHHUE,
¢u3nuecKkue U XUMHUYECKHE CBOWCTBA (peakUuM TaJOreHUPOBAHUS M HHUTPOBAHHS),
MOJy4eHue W TpUMeHeHHe. TOKCHYHOCTh apeHOB (BIMsSHHE OCH30JIa Ha OpPTaHH3M
yenoBeka). ['eHeTWdeckass CBSA3b MEXIy YIJIEBOJOPOJAAMH, NPUHAUICKAIMMA K
pa3nuuHbIM KjaccaM. lIpuponHble MCTOYHHMKH YrieBoAopomoB. IIpupomHslii raz 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
U IPOAYKTHI €r0 NepepadoTKu

OK 01
OK 02
OK 04

~ O

Tema 4.2. OHU3NKO-XUMHUYECKHE
CBOICTBA yII€BOJOPOI0B

[IpakTH4eckoe 3aHATHE

Jlaboparopnast pabora Ne 3 «CpoiicTBa YIIIeBOJIOPOJOB». 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

Pasnen 5. Kuciopogocoaep:kammue opranu4ecKue coeinHeHus!

10
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Tema 5.1. Criuptel. Denon

Teopernueckoe o0yueHue

IIpenenpHBIE OMHOATOMHBIE CITUPTHI (METAaHOJ M 3TAHON): CTpOCHHE, (Pu3NIecKue U
xumudeckne OK 07  cBoiictBa  (peakmmm ¢ aKTUBHBIMH — METaJUIaMH,
raJIoreHOBOJIOPOJIaMH, TOPCHHE), TPUMCHECHHE. BOJOpOIHBIE CBS3U  MEKIY
MOJICKYJIaMH crTUpTOB. Du3nonornueckoe ASHCTBUE METAHOJIA U ATAHOJIA HA OPTaHU3M
YeNoBeKa.

MHoOroatoMHble CIUPTHI (3THUICHTJIUKOJb M TIHMIIEPHH): CTPOCHUE, (PU3NUCCKHE H
XUMHUYCCKUE CBOWCTBA (B3aUMOJICHCTBHE CO IIEIOYHBIMYM METaJIaMH, KaueCTBCHHAS
peakiys Ha MHOTOATOMHBIC CHHPTHI). Dusnonormyeckoe JEHCTBHE HA OPraHU3M
yenoBeka. [IpuMeHenue rmnepuHa u dTuineHnmKonsa. denon. CTpoeHHe MOJEKYJIbI,
¢u3nyeckue U XMMUYECKHE CBoicTBa (QeHoma. TOKCUYHOCTh (eHoJia, ero
(busnonornyeckoe NeiicTBIE Ha OpraHu3M uenoBeka. [Ipumenenue dheHoma

OK 01
OK 07

=~ O

Tema 5.2. AJLIErnuasl.
Kap06oHoBbie KHCJIOTBI,
CrnoxHble d3QUpHI

Teopernueckoe oOydeHue

Anpaerunbl U KeTOHBI ((popMalibJeTH, aleTalbJerull, aleTOH): CTPOCHUE,
¢u3nueckue W XWMHYECKHE CBOWCTBA (peakUUM OKHCICHHS M BOCCTAHOBJICHUS,
Ka4yeCTBEHHbIE PEAaKIMHU), MOJydeHHue W npuMeHeHrne. OTHOOCHOBHBIE IpENEJIbHBIC
KapOOHOBBIE KHCIOTHI (MypaBbUHAsI U YKCYCHAsl KHCIOTHI): CTpOSHUE, (PU3NIECKHUE H
XHMHUYECKHe cBOiicTBa (00IIMe CBOMCTBA KUCIIOT, peaKius 3Tepu(UKaIIN), MOTyYeHUE
u npuMeHeHue. CTeapuHOBasi M OJIEMHOBAsl KHUCIOTHI KaK NPEICTaBUTENH BBICIIUX
KapOOHOBBIX KHCJIOT. MblIa KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOILEE
neiicteue. CioxHble 3(UpHl Kak TPOM3BOJHBIE KapOOHOBBIX KHCIOT. ['maponu3
cIIoxkHBIX 3¢upoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. bruonorunueckast poib
XKHUPOB

OK 01
OK 02
OK 04

=~ O

Tema 5.3. Yriesoasl

Teopernueckoe o0yueHue

YrneBoapl: cocraB, KiaccHUKaIMS YTIEBOJOB (MOHO-, JW- W TIOJHCAXapUbl).
I'moko3a — mpocTedmmii MoOHOcaxapuj: OCOOCHHOCTH CTPOSHHSI MOJICKYJIH,
¢u3nUecKue U XMMUYECKHEe CBOMCTBA INIIOKO3bI (B3aUMOJEHCTBUE C THIPOKCUIIOM MEIH
(II), okucneHne amMMua4yHBIM pacTBOpoM okcuaa cepedpa (I), BoccTaHOBJICHHE,
OporKeHHUe TIFOKO03b]), HAX0X/ICHUE B IPUPOJIE, IPUMEHEHHE TIIIOKO3bI, ONOorHYecKast
pOJIb B XKU3HEAEATEIBHOCTH OpranusMa uenoseka. @orocunres. @pykro3a Kak U30Mep
nIoko3bl. Caxapo3a — peACTaBUTEND JUCAXapUIO0B, THIPOIN3 Caxapo3bl, HAX0XKJICHUE
B mpupojie u mpuMeHeHue. [lommcaxapumpl: Kpaxmaia U IEJII0I03a Kak MPUPOTHBIC
nonuMepsl. CTpoeHne KpaxMana u LeJUTI0I03b], GU3MYECKIe U XUMUYEeCKUE CBOWCTBA
Kpaxmayia (THIpOJIN3, KaueCTBEHHAsl PEaKLusi ¢ HOJ0M)

OK 01
OK 02
OK 04

=~ O

Tema 5.4. OU3UKO-XUMHUYECKUE
CBOMCTBaA

IIpakTHueckoe 3aHaTHe
[Ipaktrueckas pabota Ne8. «HomeHKIaTypa KACIOPOIOCOACPKAMNUX OPTaHUIECKUX
4 coeqUHEHUNY.

OK 01
OK 02
OK 04
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KHCIIOPOJ0COIEPIKAIINX
OPraHUYECKUX COeAMHEHUN

TpuBnansHas W MeXAyHapOAHAs HOMEHKIATypa, XUMHYECKHE CBOWCTBA, CIIOCOOBI
MIOJTyYeHUS CHUPTOB M (P€HOJIOB, KAPOOHOBBIX KUCIOT M 3QHUPOB, AITBJETHUIOB H KETOHOB.
CocTaBneHue cxeM peaknuii (B TOM YHCIE€ TIO TPEUIOKEHHBIM —IENOYKaM
MpeBpaleHnH), XapaKTePU3YIOIUX XUMHUECKHE CBOHCTBA KHCIOPOAOCOICPKAIINX
OpPTaHHYECKUX COeINHEHUN

IIpaktrueckas  pabora Ne9. «Xummdeckue ©  (U3WYECKHE  CBOKMCTBA
KHCJIOPOIOCOAEPKAIMX OpPraHMYecKux coequHeHus». [IpoBenenue, HaOmoneHHE U
OINMCAaHNE JIEMOHCTPALIMOHHBIX OIBITOB: FOPEHHE CHHPTOB, KaYECTBEHHBIC PEaKLUH
OJTHOATOMHBIX CITUPTOB (OKWCIIeHHe 3TaHona okcuaoM meam (1)), MHOTOaTOMHBIX
cnupToB (B3amMojielicTBue raunepuHa ¢ rtuapokcugoMm menu (1)), ampmerumon
(okucieHre aMMuauHbIM pacTBOopoM okcuaa cepebpa(l) u rugpokcunom meau (II),
B3aMIMOICMCTBHE KpaxMaJa C HOAOM), H3Y4YEeHHE CBOKMCTB pACTBOPA YKCYCHON KHUCIIOTHI

Paznen 6. A3oTcoaep:kainiue opr

AHUYCCKHEC COCAMHCHUA

Tema 6.1. AMHHEL
AMUHOKHCIOTEL. benku

Teopernueckoe oOydeHue

AMUHBI: METHJIAaMUH — MPOCTEHIINN MpeACTaBUTENb aMHUHOB: COCTaB, XMMHUYECKOE
CTpoeHHe, (HU3MYECKHe ¥ XHMHUYECKHE CBOWCTBA, HAXOXKJICHHWE B MPHUPOJIE.
AMMHOKHCIIOTBI Kak aM(OTepHbIe OpraHHYeckne coeanHeHus. Pusudeckue u
XMMUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha MpUMepe TiaunrHa). bruonoruueckoe 3HaueHue
amuHoKucnoT. [lentuael. benku kak npuponssie noaumepsl. IlepBuynas, BropuyHas u
TpeTHYHas CTPYKTypa 0eIKoB. XMMHYECKUE CBOICTBA OSIIKOB: THIPOIIH3, ICHATYpALHs,
KayeCTBEHHbIE PEaKIIMU Ha OEKH

[IpaxkTHueckoe 3aHsTHE

Ilpaktuueckass pabora NelO. «CBoiicTBa a30TOCOAEPXKAIIUX OPraHUYECKHX
coeAMHEeHM». PU3nUecKre 1 XUMHUUECKUE CBOMCTBA aMUHOB (PEAaKLUH C KUCIOTaMH U
TOpeHHsl) W AaMHHOKWCIOT (Ha mnpuMepe rinuuHa). Habmiogenne wu  omnucaHue
JIeMOHCTPAIIMOHHBIX OIBITOB: JIeHATypalys OSIIKOB MPU HATPEBAHUH, [IBETHBIE PEAKIINU
0eJKoB

OK 01
OK 02
OK 04

~ O

Pa3nen 7. BoicokoMoJieKy IsipHbIE COeIMHEHHUsI

w

Tema 7.1. ITimacTmaccsl.
Kayuyku. Bosnokna

[pakTH4eckoe 3aHsATHE

[Mpaktnyeckass pabdora Ne 11. «CwuHTe3, aHanu3 ©  KiIacCUpUKAIUS
BBICOKOMOJIEKYJISIPHBIX COETMHEHUID) OcHOBHBIE TIOHSTHUS XUMHHA
BBICOKOMOJIEKYJISIPHBIX COEIMHEHU: MOHOMEP, TOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb
MOJIMMEPH3AIlUK, CPEIHSs MOJIeKyJsipHass Macca. OCHOBHbIE METOJbI CHHTE3a

BBICOKOMOJICKYJISIPHBIX COC}.‘LI/IHCHI/Iﬁ — nojgumepusanvs W HOJUKOHACHCALUA.
O3HakoOMIICHUE C 06pa3uaMH NpUPOAHBIX WM HCKYCCTBCHHBIX BOJIOKOH, IIIAaCTMACC,
Kay4yKOB: ImIacTMaccChbl (HOJ’II/IBTI/IJIGH, TIOJIMITPOITUJICH, TIOJIMBUHUWIIXJIOPHU/,

MOJIMCTUPOJT);  HAaTypaJIbHBIM M CHHTETHYECKHME  Kaydyku  (OyTaJaueHOBBIH,

OK 01
OK 02
OK 04




19

XJIOPOIPEHOBBIN M M30IMPEHOBBIN); BOJIOKHA (HATypajbHbIC (XJIOMOK, MIEPCTh, MIENK),
HCKYCCTBEHHBIE (aI[eTaTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KAaIIPOH U JIABCaH)

Pasnea 8. XuMmus B ObITY M IPOM3BOACTBEHHOM JeSITEJIbHOCTH YeJIOBeKAa

w

Tema 8.1. Xumuueckue
TEXHOJIOTHH B IIOBCEIHEBHOU U
poheCCUOHANTBHOMN
JESITENHHOCTH YEJIOBEKA

Teoperuueckoe o0yueHue

[IpaBuna 3KOJIOrMYECKH I€JI€COO0pa3HOrO MOBeNeHHs B OBITY U TPYyAOBOH
JIEATEIbHOCTH B LEJSIX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOIIECH NPUPOAHOU
Cpenbl, OIACHOCTb BO3JCUCTBUS HA JKMBBIC OPraHU3Mbl OPraHUYECKHUX BELIECTB
OTACNBbHBIX KJIaccoB  (YIVIEBOOOPOABI, CHHUPTHI, (PEHONBI, XJIOPOPraHUYECKHE
MIPOM3BOJHBIE, allbACTUIBI U 1p.), OKA3aTeNb NPEAEIbHO JOMYCTUMOM KOHLECHTPALUU
U €ro UCTONb30BaHue. Posb XUMUK B 00€CTIEYeHUH SKOJIOTHUECKON, SHEPTeTUIECKON 1
MUILEBOH 0E30MacHOCTH, Pa3BUTUH MEIWLMHBL, CO3JAaHUM HOBBIX MaTepuanoB (B
3aBHCHUMOCTH OT BH1a IPOGECCUOHAIBHON AESITEIbHOCTH ), HOBBIX HCTOUYHUKOB SHEPTUU
(anmpTepHATUBHBIE WCTOYHUKH JHEpPruu). [loHATHE O HAayYHBIX METOAaX MO3HAHHS
BEIIECTB M XMUMUYECKUX peakuuid. [IpenctaBneHus o0 OOIMX HAYYHBIX MPUHIUIAX
MPOMBIIIJICHHOTO IOJYyYeHUs! Ba)KHEHIIMX BeUIeCTB (HAa NpUMEpax IPOU3BOACTBA
aMMMaKa, CEPHOM KUCJIOThI, METAHOJA).

IIpakTHueckoe 3aHsTHE

[IpakTrueckas pabora Nel2. «IIpumMeHeHne XMMHYECKHUX BEIIECTB W TEXHOJOTHHA C
yaeToM Oynymiel npodeccHOHaIbHOM AeaTebHOCTH». Perenne keiic-3aaa4 no teMam:
MUIICBBIC IPOAYKTHI, OCHOBBLI PALIMOHAJIBHOI'O ITUTAaHW, Ba)KHeHIIIe CTPOUTCIILHBIC U
KOHCTPYKIIMOHHBIE MaTepualbl, CEIbCKOXO35ICTBEHHOE IPOU3BOJICTBO, KPACKH,
CTEKJIO, KEpaMHUKa, MaTepHajbl AJIsl DJIEKTPOHUKH, HAHOMAaTEepHalbl, TEKCTHJIbHbIE
BOJIOKHA, HCTOYHHKHM DJHEPrHH, OpPraHMYeCcKHe ¢ MHHEpaJbHble yIOoOpeHHs,
JICKAPCTBCHHBLIE W KOCMETHYCCKHE IIpCIiapaThl, OBITOBAs XUMUA, MaTepuajibl H3
HCKYCCTBEHHBIX M CHHTETHYECKHX BOJOKOH. 3ammura: IIpencraBieHue pe3ynpTaToB
pemieHus keiic-3amady B (GopMe MHUHH-IOKIaAa (IIOMyCKAaeTcsl HCIOJIb30BaHHE
rpadMUeCKUX ¥ MPE3EHTAIMOHHBIX MaTepHAaJIOB)

OK 01
OK 02
OK 04
OK 07

=~ O

HpOMe)RyTO'lHaH arreCrTalnmusa:

1-ii cemecTp — Apyras GopmMa KOHTPOJIS
2-11 cemecTp — 3a4eT C OLeHKoH (2 Jac.)

KOHCYJIbTalys — 2 4ac.

Wtoro yacos:

39
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2.3 PerniaMeHT pacnpeaeseHusi BUA0B padot no aucuuniute ¢ 10T
JlaHHast TUCIMIUIMHA PeaTn3yeTcs C IPUMEHEHHEM TUCTaHIIMOHHBIX 00pazoBaTenbHbIX TexHoorui ({OT). Pacnipenenenue BumoB yueOHoi

paboTsl, (OpMaTOB TEKYIIETO KOHTPOJIS MIPEICTaBICHbI 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
[IpomexxyTounast 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

JocTymn K cucTeMe MUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX MPOrPAMM OCYIIECTBISETCA KaXKIBIM O0YJaOUIUMCS CaMOCTOSTENIBHO C JH000T0

ycTpoiicTBa Ha mopTaie: https://Ims.ranepa.ru, B COOTBETCTBHHM C X MHIUBHIYaTbHBIM ITAPOJIEM U JIOTHHOM K JIUMYHOMY KaOMHETY / TPOQIITIO.

TCKYH_II/Iﬁ KOHTPOJIb, HpOBO,Z[PIMBIfI B CUCTCMC JUCTAHIIMOHHOI'O 06y‘ICHI/I$I, OICHUBAIOTCA KaK B CUCTEME NJUCTAHIIMOHHOI'O 06y‘IeHI/I$I, TakK
" IperioaBaTeJIEM BHE CUCTCMBI. Z[OCTYH K MaTepuajiaMm JIEKITAM MpeaOCTaBIACTCA B TCUHCHUC BCCTO CEMECTpPaA IO MEPE NPOXOKIACHUA OCBOCHUA
ImporpamMmmal. ILOCTYH K KaXI0MY BUOY pa60T " KOJIMYCCTBO IIOIMBITOK HA BBIMMOJIHCHUC 3aJaHUA IPECAOCTABIACTCA OrpaHUYCHHOC BpEMA COTTIACHO

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 oﬁyqaloumxcﬂ

3.1 (I’OpM]:I U METOAbI TEKYIIEI0 KOHTPOJA YCIIEBAEMOCTH U I[pOMe)KyTO‘lHOﬁ aTTeCTallumn oﬁyqamnmxca

No
n/m

®opMa KOHTPOIIA

Merton KOHTpOIsS

Kputepuu onenuBanus

1

2

3

4

Tekymmii

KOHTPOJIb

Omnpoc
OpOHTATbHBIN,
WHIWBUAYaIbHbIH,
KOMOWHHPOBaHHBIN
OTIPOCHI

YCTHBIN

OLEHKH «OTIUYHOY» 3aCIy>KUBAET CTYACHT, €CIM OH CBOOOJHO U MPaBHILHO
OTBETHJI Ha TIIOCTAaBJICHHBIH BONPOC, 3HAET OCHOBHBIE TEPMHUHBI U
oTIpesieNIeHHs 110 TeMe, OTBEYAET Ha JOTIOIHUTENbHbIE BOIPOCHL;

O1EeHKH «XOPOIIO» 3aCIyKHBAET CTYACHT, €CJI OH CBOOOTHO U MPABUIBHO
OTBETHJI Ha TIIOCTAaBJICHHBIH BONPOC, 3HACT OCHOBHBIC TEPMUHBI U
ONpelesieHUsT IO TeMe, 3aTPyIHSETCS OTBETUTh Ha JOIOJHHUTEIIbHBIC
BOTIPOCHI;

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

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

Koncnekr

NHUCbMEHHBIN

«OTJIMYHO» — KOHCIEKT IIOJIHBIN, JIOTUYHBIM, JIAKOHUYHBIN, BBIZIEJEHBI
IJIaBHBIE MBICJIH, O(pOpMIIEHHE AKKYPATHOE,

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

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

«HEYIOBJICTBOPUTEIIPHO» KOHCIEKT He COOTBETCTBYeT TeMe, OYeHb
HEITOJTHBIM WJIN BHITIOJTHEH HEKAUECTBEHHO.

[Ipu oneHuBaHUU PE3yJbTATOB BBHIMOJHEHUSA KOHCIEKTa MPUHUMAETCS BO
BHUMAaHHE COOTBETCTBHE COJIEPKAHUS TEME, TOJIHOTA PACKPBITUS MaTepHara,
JIOTHYHOCTh M TIOCTIEAOBATEILHOCTh HM3JIOKCHUS, BBIJCICHUE KITFOYCBBIX
MOJIOKEHUH, MOHATUN U BBIBOJOB, KPATKOCTh U TOYHOCTh 3aIlMCH, HAJTU4HE
CMBICIIOBOH CTPYKTYPBI, TPAMOTHOCTb M aKKYPaTHOCTh O()OPMIICHHS, a TAKKE
CaMOCTOSTEIHLHOCTH BBIITOJIHEHHS PAOOTEHI.

TecrtupoBanue

B cucteme CJ10

OICHKH «OTJIMYHOY 3aCITy’KUBAET CTYJICHT, €CII OH OTBETHJ NPABUIILHO Ha
90% BOMPOCOB TECTA;
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OIIeHKH «XOPOIIOY» 3aCTy)KUBACT CTYACHT, €CIIH OH OTBETHJI NMPAaBHIBHO Ha
yacth Bonpocos 70%-90%;

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

OICHKH  «HEYJOBJICTBOPUTEILHO»  3aCITyKHBACT
MIPaBHJIbHO OTBETHJI MeHee ueM Ha 50% Bompocos.

CTYACHT, ¢&CJIu OH

ITpomeskyTOUYHAS aTTeCTANUSA

Apyras
KOHTPOJIsI

topma

KOHCTAaTUPYIOILMKM, B BUAE CpeAHEH
OTMETKH, KOTOpasi BBIBOAUTCSA HAa OCHOBE
COBOKYITHOCTH TEKYIIHAX OTMETOK,
MOJIyYECHHBIX O0YYaIOLIUMCS 32 CEMECTp
3a YCTHBIE OTBETHI, NpPAaKTUYECKHE U
MIUCbMEHHBIE KOHTPOJIbHbIE Pa0OTHI

Cpennee apupMETHIESCKOE 110 TEKYIIUM OLICHKaM

3auer ¢ OLlEHKOH

MMMCEMEHHBIH, B popme:
HUTOrOBOI'0 TCCTUPOBAHUSA

WToroBslii TECT OLICHNBAETCS HA:

«OTIIMYHO» — €CJIM JIaH MpaBUiIbHEIN oTBeT Ha 90%-100% BompocoB TecTa;
«XOPOIIOY» €CIH JaHbl MPaBUIIbHBIC OTBETHI HA YacTh BorpocoB 70%-90%;
«yJOBJIETBOPUTEIHHOY» €CIIH JaHbI IPaBHIBHBIC OTBETHI HAa YacTh BOIPOCOB
50%-70%;

«HEY/IOBJICTBOPHUTEIILHOY €CIIH JAHbI TPAaBUIIbHBIC OTBETHI MeHee 4eM Ha 50%
BOITPOCOB.




3.2 OueHoYHbIE CPEACTBA TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH 00y4al0IIMXCS

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/IBeI[I/ITe XHUMHUYCCKUC

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) TpOTOH

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 aTOMAMH METAJLIOB 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 MITH HECKOJIbKMMHU THAPOKCOTPYIIITaMHu.
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 U HOHHOM CBSI3BIO SBISIOTCS
COOTBETCTBEHHO:
1) oxcua ochopa u oKCHI HATPHS;
2) XJIOpHUJ HATPUS 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 OIECTAIIMNA Ha U3TIOME HEMETAIUT YEPHOTO IIBETA.
2) CereH He CITOCOOEH TOpeTh Ha BO3AYXE CAMOCTOSTEILHO.

3) CeJieH BXOTUT B COCTAB AKTHBHOIO I[eHTPa (pepMEHTOB MeTadoIm3Ma

HYKJIEMHOBBIX KHCJIOT, JIMIIH/I0B, TOPMOHOB.
4) CeJleH - aHAJIOT cepbl M MPOSIBJISIET CTENEHU OKHCJIeHusI -2, +4 u +6.

5) CeneH B YUCTOM BUJIC HIMPOKO HUCIIOJIB30BAJICA B CEPCANUHC 20-To BEeKa B BOCHHOU

TCXHHUKE.

3.3 OueHoYHBbIE CPeICTBA MPOMEXKYTOYHOM aTTeCcTAlMU 00y4AI0IMXCH
1 BapuanT
BbiGepuTe BepHble BADHAHTHI OTBETA:
1. K askaHam OTHOCHTCSI BEUIECTBO, UMEIOIIee POpPMYITy
1) CnH2n
2) CnHZn—Z
3) CnH2n+2
4) CnHZn-G
2. HV3omepoM OKTaHa SBISIETCS:
1) 2 — meTun — 3 STWINICHTaH
2) 2,3 — TUMETUIINEHTaH
3) 3 - ostuarenran

4) 3 — METUJIOKTaH
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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
HasBanue necootBerctByrouiee peakiuu CHz — COH + H, — C2HsOH
1) npucoenrHeHHe
2) TUAPUPOBAHUEC
3) ruaparaius
4) BOCCTaHOBJICHHE
Peakuust 06pa3oBanus ClOXKHBIX 3(pUPOB HA3BIBAETCS:
1) xpekuHT
2) orepuduxanus
3) nmeruapataiu
4) MONUKOH/ICHCAIIUN
DeKTpOHEeUTpaIbHAs YaCTHIIA, COCTOSIIAS U3 MOJI0KUTEIBHO 3apSHKEHHOTO sipa U
OTPULATEIBHO 3aPSHKEHHBIX AJIEKTPOHOB ITO:
1) arom;
2) BEIECTBO;
3) mpoToH;
4) DIEeKTPOH.
. SIBleHUMe CynIecTBOBaHHS HECKOJIBKUX MPOCTHIX BEIIECTB U3 OHOTO U TOTO e
XHUMHYECKOTO 3JIEMEHTA 3TO. ..
1) XuUMHYECKOE SBJICHHE;
2) CTEeXHOMETpUS;

3) amwtorpomnus;



10.

11.

12.

13.

14.

15.

16.
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4) (¢usnyeckoe sIBICHHE.
Kak HaliTu OTHOCHUTENBHYIO aTOMHYIO Maccy 3JeMeHTa’?
1) 1o dpopmyie
2) MOCMOTPETH B TabuIy MeHaenceBa;
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.

["'omoreHHas cucrema, COCTOsIILIasl U3 PaCTBOPUTENS, YACTUL PACTBOPEHHOTI'O BEIIECTBA

¥ [IPOYKTOB MX B3aUMOJICHUCTBHUS ITO:
1) pactBop;
2) HAaCBHIIICHHBINA PacTBOP;
3) mnepeHachIIeHHBII PacTBOP;

4) HEHaCBHIIIECHHBINA PACTBOP.

COGI[I/IHCHI/IH, KOTOPBIC B BOAHBIX PACTBOPAX IMOYTHU MOJIHOCTBIO AUCCOLMHUPYIOT Ha

WOHBI 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 IIPU €r0 PACTBOPEHUU UJIM PACILIABICHUH ITO:
1) aJeKTpONUTHYESCKAs AUCCOIMAIIHS,
2) DICKTPOXMMHUYECKAsl JUCCOLUALINS;
3) ruapoms;
4) ruapupoOBaHUE.

20. CootHectH (hOpMyIIbl U Ha3BAHUS KUCIIOT:

1. cepHast KMCIIOTa; A) HNO3
2. cossiHas KUCIIOTA; b) HC1

3. a30THas1 KUCJIOTA; B) H2SO4
4. pocdopHas kucnora I') H3POg4

21. BBI6epI/ITe MCTAJUT U3 CICAYIOIMUX XUMHUYCCKUX 3JICMCHTOB:

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

22. Yro moka3bIBaeT MOPSIKOBBIA HOMED DJIEMEHTA!
1) Bapsn sapa
2) ATOMHYIO Maccy

3) Ywcio u3oTonos
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4) Yucno HEUTPOHOB
23. B rpymnmnax cBepxy BHU3, paJNYC:
1) yBenwuuBactcs
2) yMEHBIIIaeTCs
3) He U3MCHSCTCS
4) ¥ yBEIMYUBACTCS U YMEHBINACTCS
24. VI3 naHHBIX BEIIECTB BBIOCPUTE CIIOKHOE BEIIECTBO:
1) cepHast KHCIIOTa;
2) ion;
3) ammas;
4) 030H.
25. XKup oOpasyercs B pe3yibTaTe B3auMOCHCTBUS
1) cTeaprHOBOMW KHUCIIOTHI K METaHOJIA
2) OJICMHOBOM KHMCJIOTBI ¥ STHIICHT KOS
3) armeranpaeruaa u rIMICPUHA
4) TaWIepUHa U MaJbMUTHHOBOMN KHUCIIOTHI
26. XUMHYECKUH DIIEMEHT - 3TO
1) BuUa aTOMOB C OJMHAKOBBIM 3apsOM SIIpa;
2) SICKTPOHEHTpaIbHAS YaCTHUIIA, COCTOSIIAS U3 TIOJIOKUTEIBHO 3aPSHKESHHOTO
ATOMHOTO SiIpa U OTPHIIATEIIBHO 3apsKECHHBIX 3JICKTPOHOB;
3) oTpuIaTeabHO 3apSHKEHHBIN HOH;
4) TOJIOKUTEIILHO 3aPSHKEHHBIN HOH.
27. Slapo aTromMa COCTOUT U3 YaCTHIL;
1) HEHTPOHOB M 3JEKTPOHOB
2) TPOTOHOB U HEHTPOHOB
3) MPOTOHOB ¥ AIEKTPOHOB
4) HeHTPOHOB
28. DnexTpoHHas (OpMYyia BHEIIHETO 3JIEKTPOHHOTO CJI0sI MarHus
1) 3st
2) 3S22p’
3) 3S%22p?
4) 382
29. TlepnoIMYHOCTH B U3MEHEHUU
CBOMCTB XUMHUYIECKUX IJIEMEHTOB SIBJISICTCS PE3yJIbTaTOM

1) mepuoIUYECKOro MOBTOPEHHS YHCIIA 3JICKTPOHOB Ha BHEIITHEM YPOBHE B aTOME;



30.

31.

32.

33.

34.

35.
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2) BO3pacTaHMs 3apsia Aapa;
3) BoO3pacTaHus YUCIIa 3JICKTPOHOB HAa BHEIIIHEM YPOBHE;
4) Bo3pacTaHus 3apsja sapa U YMClia JEKTPOHOB Ha BHEITHEM YPOBHE
Jlist cosiei 1 OCHOBHBIX OKCHJIOB XapaKTePEeH BUJL XUMHUYECKOM CBA3M
1) woHHas
2) KOBAJICHTHAs HEMOJSpHAs
3) MeraTHyeCKast
4) KoBaJICHTHAsI MOJISIPHAST
AJITOTPOITHBIC MOAU(PHUKAIINHN - 3TO
1) O2u0s3
2) O2u SO
3) O2u SOz
4) O2u CO2
Peakuus, ypaBHEHHE KOTOPOM
Zn +2 HCl = ZnCl; +H21T oTHOCHTCH K peakKIuaM:
1) coeauHeHUs
2) pa3ioKeHHs
3) 3amernieHus
4) obmena
VcTrHHBIE PaCTBOPBI UMEIOT Pa3Mephl AUCIIEPCHBIX YACTHII
1) menee 1 umM
2) or 1 go 100 um
3) 6o1eel00 um
4) pasHo 100 HM
Kucnoter umerot hopmyny
1) CO2
2) H2CO3
3) KoCO3
4) NaOH

O061EéM raza Boopoja, 00pasyromierocs Npyu B3auMoJIeHCTBUN IIMHKa Maccol 6,5

IPaMMOB C XJIOPOBOJIOPOJIHON KUCIOTOH 1O ypaBHeHuto peakuuu Zn +2 HCl = Zn Cl2

+H> 1 cocramnser:
1) 224 n;
2) 112 m
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3) 1,12 7
4) 2,24 n.
36. AM(poTepHbIe COSTUHEHHS — 3TO COCAMHEHUS, KOTOPBIE B 3aBUCUMOCTH OT YCJIOBHA,
B3aUMO/ICHCTBYIOT C BEIIECTBAMHU
1) xucnoramu;
2) OCHOBAaHHSIMH,
3) KHCIIOTaMH U IIEI0YaMHu;
4) TpOCTHIMU BEIIECTBAMHU
37. CepHast KMCII0Ta ¥ THIPOOKCH]] HATPHSI IPUMEHSIFOTCS B aKKYMYJISITOPHBIX Oatapesx,
TaK KaK OHU:
1) HE’IEKTPOIHUTHI
2) cnabble 3JEKTPOIUTHI
3) CHJIBHBIC JICKTPOIHUTHI
4) cpemHue BIEKTPOTUTHI
38. [IprMeHeHe METaJUIOB B KAYECTBE MMPOBOJHUKOB OCHOBAHO Ha CBOMCTBAaX
1) TBEpHocTh
2) DJIEKTPOIIPOBOJIHOCTH
3) MIaCTUYHOCTH
4) TemIonpPOBOAHOCTh
39. CkopocTh XUMHYECKOM PEAKIIMU TOPEHUS CEPhI B KUCIOPOJIE YMEHBIIACTCS TIPU
1) yBenMuUeHHH KOHIICHTPAIIMU KKCI0POIa
2) TOBBIIICHUH TEMIIEPATYPhI
3) NOHWXEHHUU TEMIIePaTyPhl
4) yBeJIMYCHUHU KOHIIEHTPAIIUU OKCHUIA cephl (4)

40. OTHOCHUTENIbHAS MOJISKYJISIpHAsT Macca yriiekucioro raza CO2 cocraBiseT:

1) 123;
2) 44;
3) 18;
4) 46.
KosnuyecTtBo HaOpaHHBIX 0a/1/10B Ouenka
40 - 36 5 (OTIUYHO)
36 — 28 4 (xoporo)
28 - 20 3 (YIOBJIETBOPHUTEIHHO)

20-0 2 (HeyIOBJIIETBOPUTEIHHO)
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4 Metoanyeckue yKa3aHus AJs 00y4al0UXCcsl 10 OCBOEHUIO TMCIUTIIMHBI

[Ipucrynas k uzydenuro qucuuiuinabl bJI.12 Xumus, cTyaeHT 10IKeH 03HAKOMUTHCS C
coziep;kanueM JgaHHoW «Paboueil yueOHON mporpamMmbl JUCHUIUIMHBD)Y C TEM, YTOOBI UMETh
YeTKOE MpeJICTaBlIeHUE O CBOEi pabore.

W3yuenne JIUCHUIUIMHBI  OCYIIECTBISICTCS HAa OCHOBE BBIIAHHBIX  CTYACHTY
MpernojaBaTesieM PeKOMEHIallui [0 BBIMOIHEHUIO BCEX 3a1aHUM, TPETyCMOTPEHHBIX Y4eOHBIM
IJIAHOM M IPOTPaMMOH.

B mepByto odepens HEOOXOOMMO YSACHUTH LENb U 3aa4d M3Y4aeMOW IUCIUILINHEI,
OLIEHUTh 00BEM MarepHala, OTBEIAEHHOIO Ul H3YYEHHUS CTYACHTAMH CaMOCTOSTEIBHO,
monoOpaTh OCHOBHYIO U JOIOJIHUTENbHYIO JHUTEpaTypy, BBIIBUTH HauOoliee BaKHbBIC
pOoOGJIEeMBbI, CTOSIIIIME IO BOITPOCAM H3y4aeMOM TUCIUTUINHEI.

BeimonHenue 3amaHuii  OCYIIECTBISIETCS B COOTBETCTBUM C Y4YeOHBIM IUTAHOM U
nporpamMmoii. OHM  JOJDKHBI ~ BBIOJMHATBCA B COOTBETCTBHM C  METOAWYECKUMHU
pPEKOMEHAlMsAMU, BbIIAHHBIMH TpPENoJiaBaTeleM, W IMPEJICTaBICHbl B YCTAHOBJICHHbBIC
MpernojaBaTesieM CPOKH.

W3yuast nepBOMCTOUYHUKH, [EIecO00pPa3HO 3aKOHCIIEKTUPOBATh TOT MaTepHall, KOTOPBIHA
HE COOOIIaJICS CTYJEHTaM Ha JICKIUAX.

Ha 3aHgTHSIX JEKIMOHHOTO M MPAKTUYECKOTO XapakTepa CTyACHTaM Il palOoThl
TpeOyeTcs: TeTpaab Ui 3aliCH JEKIUH U 3a1aHUH.

5 YueOnasi quTepaTypa u pecypcbl HH()OPMAIHOHHO-TEIEKOMMYHHKAIIMOHHOM CETH

«HHTepHET»
OcHoBHast TuTepaTypa

1. bopucos, A. H., Xumus: yue6nuk / A. H. bopucos, E. C. Octpornsanos, T. b. boiinosa, JI. I1.
ApnameBa. — Mocksa: KnoPyc, 2024. — 331 c. — ISBN 978-5-406-11987-7. — URL:
https://book.ru/book/950237. — TekcT: 3MeKTPOHHBIH.

JlononHuTeNbHAS TUTEPATYpA

1. AHdunorenoBa, WM. B. Xumusa: y4yeOHMK U TPAKTUKYM M CPEAHETO
npodeccuonansHoro oopasosanus / M. B. Audpunorenosa, A. B. babkos, B. A. [TonkoB. —
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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, HAyKH 0 3emiie). HoBOCTH HayKu, KHUTH, HAYYHO-TIOMYIISPHBIE
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 oOmield ¥ HEOPraHMYECKOW XWMHUH, OPTaHUYECKOW XMMHUH, MYyJIbTHMEIHaMaTepHalIbl, 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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WNudopmannonnsie Matepuaibl 00 onumnuanax: MOCKOBCKOW Toponckoil, Bcepoccuiickoit,
MenpeneeBcKoi, MexnyHapoaHo. [IpuBenaenbl  3aJaud  TEOPETUYECKUX U
HKCIEPUMEHTAIbHBIX TYPOB, IOAPOOHBIE PEIIEHUs, CHUCKHU U (poTorpaduu nodenurenei.

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
OTrPOMHOE KOJIMYECTBO 3a7a4, CrPyNIMPOBAaHHBIX KaK II0 TEMaM, Tak U 1o oaumnuaznam. [lo
BCEM OCHOBHBIM pa3JiejlaM XHMHUHU INPUBEAEH TEOPETUUECKUN 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 XUMHUHU HMH(OPMaLMOHHBIN
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 ypaBHeHI/Iﬁ peaKI.IHfI.

20. http://orgchemlab.com/

CaliiT, NoCBAIEHHBIA TPAKTHUECKOI paboTe B 1abopaTOpUH.
6 MarepuajbHO-TeXHHYECKasi 0a3a, MH(POPMALMOHHBIE TEXHOJIOTHH, MPOrpamMMHOe
o0ecneyeHue U HH(POPMALMOHHBIE CIIPABOYHbIEC CHCTEMbI
Jiis peanuzanuu mporpaMMbl TUCITUTUIMHBI TOJIKHBI OBITH IPEyCMOTPEHBI CIEAYIOIIUE
CrielMaJbHbIE TIOMENICHHS: YYeOHBI KaOWHET XWUMHUU W/WIM Y4eOHOW XUMHUUYECKOU

nabopaTopuH.
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Ob6opynoBanne yaeOHOr0o KabuHeTa (HarjsiAHbIe MOcoOust): HaOOPHI MIAPOCTEPIKHEBBIX
MOJIeJIe MOJICKYJ, MOJEIH KPHCTAUIMYECKUX PEIICTOK, KOJUICKIIUUA MPOCTBIX U CIIOKHBIX
BEIICCTB W/WINA KOJUICKIIUH TIOJIMMEPOB; KOJUICKIMS TOPHBIX TOPOJA M MHHEPAJIOB, TalOJHIla
MenneneeBa, yueOHbIie DrIIBMBI, ITU(POBBIC 00PA30BATEIBHBIC PECYPCHI.

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

Ipe3eHTep AJIsl IPe3eHTALUM.



