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Pabouast mporpamMmma y4eOHON JUCIUIUIMHBI pa3padoTaHa Ha ocHoBe: — [Ipuka3
MunucrepctBa npocseuieHusi Poccuiickoit @enepauuu ot 24.08.2022 No 762 «O06
yrBepknennn [lopsaka opraHu3anmuyi W OCYHIECTBICHHS — 00pa3oBaTEIbHOM
NEeSATEIBHOCTH MO 00pa3oBaTelIbHBIM MpPOrpaMMaM CpeAaHero mnpodeccruoHaIbHOTO
oOpaszoBanus» (3apeructpupoBaHo B MuHucTepcTBe IOCTUIMU  Poccuiickoii
®epneparuu 21.09.2022 Ne 7016)

— IIpuka3z Munucrepctsa npocseuenus Poccuiickoit @enepanuu ot 12.08.2022
No 732  «O BHeceHMM U3MEHEHUW B  (denepanbHbIi  TOCYIapCTBEHHBIN
oOpa3oBaTeNbHBIM CTAaHAAPT CPEAHEro O00IIero o0pa3oBaHUs, YTBEPKICHHBIN
npukazoM MuHuctepcrBa oOpa3oBaHusi M Hayku Poccuiickoit ®epepauuu Ot
17.05.2012r. Ne413» (3apeructpupoBano B MuHuctepcTBe roctulii Poccuiickoii
Oeneparuun 12.09.2022 Ne 70034)

— HHCTpYKTUBHO-METOAUYECKOE MUCBMO JlemaprameHTa TroCyaapCTBEHHOM
MOJIMTUKKM B cepe  cpemHero  MpoPecCHOHAIBHOTO  00pa3oBaHHMs U
npodeccuonanbHoro o6ydenus or 20.07.2020r. Ne 05-772 1o opra"uzainuu
NPUMEHEHUSI  COBPEMEHHBIX  METOJMK W  MNpPOrpaMm  MpenojaBaHusl IO
o0ureo0pa3oBaTeNbHbIM JUCIMIUIMHAM B CHCTEME CpPEJHEro MNpodeccCHOHaIbHOTO
o0pa3oBaHUs, YYUTHIBAIOIIMX O0Opa3oBaTelibHbIE MOTPEOHOCTH  OOYyYarOIIHUXCS
o0pa3oBaTeIbHBIX OpraHu3aIlni, peanu3yIonmx IPOrPaMMBbI CpEIIHETrO
npo¢eCCUOHAIBHOTO 00pa30BaHUUS

— Ilucemo [lemapTameHTa TOCYJAapCTBEHHON TMOJIUTHKA B cdepe CpeaHero
npodeccruonanbHOro 00pazoBaHus U MpodecCHuoHANbHOr0 00yueHus MuHHCTEpCTBA
npocsenieHust Poccuiickoit @enepaunu ot 14.04.2021r. Ne05-401 «Meroguueckue
PEKOMEH/IAIMU 110 peali3alii CPEeTHET0 001Iero o0pa3oBaHus B Mpeaeax OCBOCHHUS
o0pa3oBaTeabHON  MporpaMMbl  CpeAHEro MpogdecCUOHANIbHOTO  00pa30BaAHUSIN—
[Ipumepnass  pabouas  mporpamma 00111€00pa30BaTEeIbHON  AUCIUTLIIUHBI
«Marematuka» s ipodeccHoHaIbHBIX 00pa30BaTENbHBIX OpraHu3aluil (0a30BbIN
YpOBEHb, BapuaHT 2), pa3padoraHHas MHcTUTYTOM pa3BUTHS MpodhecCHOHATBHOTO
obpazoBanus, 2022r.

Opranuzanusi-pazpadoruuk: [ BITIOY «I'9T»
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1. OBIIIAS XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITIPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUATIIUMHBI «XUMUST»

1.1. MecTo IMCHUILVIMHBI B CTPYKType OCHOBHOII MNpPo(ecCHOHATbHOI
00pa3oBaTeJIbHON NPOrPAMMBI
O6mieoOpazoBaTeabHas JTUCIATUINHA «OCHOBBI 0€e30MacCHOCTH

JKM3HEAEATeJIbHOCTH) SIBISIETCS 00s3aTENIbHOM 4acThio 00111€00pa30BaTEILHOTO
UKIa o0pa3oBaTeNbHON MporpamMmbl B cooTBeTcTBUU ¢ PI'OC mo cnernumanbHOCTH
13.02.01«TennoBsle 2EKTPUUECKNE CTAHITUN

1.2. Ilesin ¥ uIaHMPYeMble Pe3yJabTAThl 0CBOCHHUS JUCHUILIUHBI

1.2.1. leau u 3aaa4y JTUCHUTLIMHBI

@OpMHUPOBAHUE Y CTYJCHTOB MNPEACTABICHUS O XHUMHUYECKOM COCTaBISAIOLICH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUpPA KaK OCHOBBI MPUHSTUS PEIICHUN B dKU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO TTOBE/ICHUS B IPUPOTHOM Cpejie.

3agaum TUCUUIJINHBI:

1) chopmupoBaTh NOHMMaHHE 3aKOHOMEPHOCTEHW TMPOTEKAHUS XWMHUUYECKHX
MPOLIECCOB U SIBJICHUM B OKPYXKAKOWIEH Cpele, LEIOCTHOM HAy4YHOM KapTHUHBI MHPA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh yMEHHUS COCTaBIATh (POPMYJIBI HEOPraHUYECKUX W OPraHUYECKUX
BEILIECTB, YPABHEHUSI XUMUYECKUX PEaKINM, OOBICHATh UX CMBICI, HHTEPIPETUPOBATH
PEe3yJbTAaThl XUMHUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaThb  HaBBIKM  TMPOBEACHHUS  MPOCTEUIINX  XHUMHUYECKHUX
OKCIIEPUMEHTAJILHBIX ~ UCCJENIOBAaHMM €  COOJNIOJIEHHEeM TpaBui  0€30MacHOro
oOpaleHust ¢ BEIIECTBAMH U JIaOOPATOPHBIM 000PYI0BAaHHUEM;

4) pa3BUTh yMEHHUS HWCIOJIH30BaTh MH(GOPMAIMIO XUMHUYECKOTO XapakTepa u3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopMupoBaTh YMEHHS MPOTHO3UPOBATH MOCIEICTBUSI CBOEH JEATENbHOCTU U
XUMUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMHupoBaTh MOHUMAHHE 3HAYUMOCTH JIOCTIKCHHH XMMUYECKOW HAYKU U
TEXHOJIOTUI JJIsl pa3BUTHUS COIIMATBHON U TPOU3BOJACTBEHHOM cep.



1.2.2. Ilmanupyemblie pe3yJbTaThl 0CBOeHHsI 001e00pa3oBaTeJbHOM TUCHUILINHBI B cooTBeTcTBUH ¢ PI'OC CIIO n

Ha ocHOoBe PI'OC COO

Koa n Ilnanupyemble pe3yJbTaThl 0CBOCHHS AUCHHILTUHBI
HAMMEHOBAHH
e

popmupyembIx O6mmue! JMcuunIMHAPHbIE?

KOMITeTEeHI Ui

OK 01. B yacTu TPyA0OBOI0 BOCIIMTAHHSA: - BJIAJETh CHUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpas  BKIIOYAECT:

BriOupats - TOTOBHOCTh K TpPYAYy, OCO3HaHHWE IEHHOCTH | OCHOBOIOJIAraloue MOHATHS (XUMHMUYECKUI 3JIEMEHT, aToM, 3JeKTPOHHas

CrocoObl MacTepcTBa, TPYAOI00UE; o0oJiouka aToma, s-, p-, d-3JIeKTpOHHbIE OpOUTAI aTOMOB, HOH, MOJIEKYJa,

pelieHus 3aJa4 | - TOTOBHOCTh K  AKTUBHOW  JESATEIBHOCTH | BAJICHTHOCTb, DJIEKTPOOTPULATENIBHOCT, CTENEHb OKHCICHMS, XUMHUYECKas

npoeCCHOHAN | TEXHOJIOTHYECKOW U COIMAIbHON HANPaBIEHHOCTH, | CBS3b, MOJIb, MOJISIpHAs Macca, MOJIAPHBIA O00BEeM, YTIIEPOJHBIA CKEJeT,

bHOU CMOCOOHOCTh ~MHUIIMMPOBATH, IUJIAHUPOBATh W | QyHKIMOHANbHAS TPYyINa, paguKal, U30MEpHs, U30Mephl, TOMOJIOTHYECKUN

NESITETHHOCTH | CAMOCTOSITENIEHO BBITIOJHATE TAKYIO JACATENBHOCTD; | PSI, TOMOJIOTH, YTIIEBOJOPOIbI, KHCIOPOA- M a30TCOACPIKAIINE COSTUHEHHS,

OPUMEHHUTENbH | - UHTEpeC K pa3InYHbIM cdepam | OMOJIOTHUECKH aKTHBHBIE BellecTBa (YIJIEBOJBI, JKUPbI, OEIKH), MOHOMED,

0 K Pa3InYHBIM | IPOPECCHOHATBHON eI TETFHOCTH, MOJIUMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE  COCTUHEHUS,

KOHTEKCTaM OBianenne  YHHBEPCAJIBHBIMH  y4eOHBIMH | KpUCTAJUIMYECKasl pEIIeTKa, THUIlbl XMMUYECKHX peakIHuid (OKUCIUTEIBHO-
M03HABATEJIbHBIMH AeiiCTBUSIMU: BOCCT@HOBHTENBHBIC, DK30-U IHIOTEPMHUYECKHUE, PEaKIINd MOHHOTO 00OMeHa),
a) 0a30BbIe JIOTHYECKHe AeCTBUS: pacTBOp, ANMEKTPOIMUTHI, HEAIEKTPOIUTHI, FINEKTPOIUTUYECKAs AUCCOLUAIIHS,
- CaMOCTOSITENILHO (dbopmyIHpOBaTh U | OKHCITUTEIh, BOCCTAHOBUTEINb, CKOPOCTh XHMHUYECKON PEaKIH, XUMUIECKOE

aKTyaJM3HpOBaTh MPOOJIEMy, paccMaTpuUBaTh €e
BCECTOPOHHE;

- YCTaHaBIMBATh CYIICCTBCHHBIH TNPU3HAK WIH
OCHOBAaHUA OJIA CpaBHeHI/Iﬂ, KJ'IaCCI/I(l)I/IKaHI/II/I nu
00001IeHUS;

- ONpeAensaTh MEIH JCATEIbHOCTH,
napaMeTpbl U KPUTEPUHU MX JIOCTUKCHHUS,
- BBIABJIIATDH 3aKOHOMepHOCTI/I " HpOTI/IBOpe'-H/IH B
paccMaTpUBaEMbIX SIBJICHHSX;

3a7aBaTh

paBHOBECHE), TEOPHMM U 3aKOHBI (T€OpHUs XMMHUYECKOTO CTPOEHUs
opranmyeckux BemectB A.M. byrtnepoBa, Teopus 3IEKTPOIUTHYECKOU
aucconuanuy, nepuogudeckui 3axod .M. Menneneesa, 3aKOH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUH, (HAKTOJIOTHUECKHE
CBEJICHUS O CBOMCTBaX, COCTaBe, MOJyYEHUH U O€30M1acCHOM HCIOJIb30BAHUHU
BAKHEHIINX HEOPraHWYEeCKUX U OpraHMYecKuX BEIIeCTB B OBITY U
IIPAKTUYECKOU IeATEIbHOCTH YEII0BEKA,

- YMEThb BBISABIITh XapaKTEpHbIE MPU3HAKK M B3aHMOCBSI3b H3YUYEHHBIX
MIOHATUMN, IPUMEHATH COOTBETCTBYIOILIUE ITOHATHUS IIPU OIIMCAHUU CTPOCHUS U




- BHOCHTb KOPPEKTHBBI B  JI€ATEIHHOCTD,
OLICHUBATh COOTBETCTBHE PE3YyJbTATOB IEJSIM,
OIICHUBATh PUCKHU MOCIEACTBUI NESITEIbHOCTH;

- pa3BUBATh KPEATHBHOE MBIIIJICHHE TIPU PELICHUH
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBbBIE HCCAEA0BATEIbCKHE 1eHCTBHS:

- BJIQJeTh HaBBIKAMH Y4eOHO-HCCIIET0BATEIBCKON
u MPOEKTHOI NEeSITeNIbHOCTH, HaBbIKAMU
paspenieHus mpooem;

- BBISBJISATH TNPUYUHHO-CIEACTBEHHBIE CBS3H U
aKTyaJu3UpOBaTh 3a/1a4uy, BBIABUTATh THUIIOTE3Y €€
pernieHus, HaxOJIUTh apTyYMEHTHI TUTST
JI0Ka3aTelIbCcTBa CBOMX YTBEPXKACHHM, 3a7aBaTh
rapaMeTphl U KPUTEPUU PEIICHHUS;

- aHaJU3MpOBATh TOJYYECHHBIE B XOAE PEIICHUS
3a/1aud Pe3yJbTaThl, KPUTHYECKU OIICHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATENIbHYIO U
MPaKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

- YMETb HWHTETPUPOBATH 3HAHUSA U3 Pa3HBIX
MpeIMETHBIX 00IacTel;

- BBIBUTaTb  HOBBIE  HJIEH,
OpUTHHAJIBHBIC TIOJIXO/IbI K PEIICHUS;
- CIIOCOOHOCTD UX MCIIOJIb30BAHMUS B
MTO3HABATEJIBHON U COLMATIBHON MPAKTUKE

npeajaraTtb

CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M HUX IPEBPALICHUN;

BBISBJIATH ~ B3aUMOCBSI3b  XMMUYECKMX 3HAHMM C  TOHATUAMH U
NpeACTABJICHUAMU APYTHUX CCTCCTBCHHOHAYYHLIX MMPECIAMETOB,

- yYMeTb HCNOJb30BATh HANMEHOBAaHUS XUMHUYECKUX  COEIMHEHUU
MEXIYHAPOJHOTO COK3a TEOPETUYECKOM W MNPUKIAJHOM XHUMHUU H

TPUBHUAJIbHbBIC HA3BAHHS BAKHEHIINX BEIECTB (ITUIICH, Al[eTUIICH, TIIUIIEPHH,
denon, Qopmanbaeru, yKCyCHas KHCIOTa, TJWIMH, YrapHbBIH Tas,
YIJIEKUCITBIN Ta3, aMMHUaK, TallieHas U3BeCTh, HEeTallleHass U3BECTh, MTUThEBAs
colla W JIPYTHX), COCTABIATH (HOPMYJIbI HEOPTaHMUYECKUX M OPraHUYCCKHUX

BCIICCTB, YPABHCHUA XHUMUUCCKHX peaKuHﬁ, 00BIACHIATL HX CMBICII,
MIOATBEPKIATh XapaKTepHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU SKCIICPUMECHTAMU W 3allUCAMHA ypaBHeHI/Iﬁ XUMHUYECKUX
peakuuii;

- YMCEThb YCTaHaBJIMBATh MNMPUHAAJICKHOCTE HU3YYCHHBIX HCOPraHUMYCCKUX U
OpPraHMYECKUX BEIIECTB K OINpPEECICHHBIM KJlaccaMm M IpynnaM COeIMHEHHH,
XapaKTCpPU3oBaTb HUX COCTaB U BaXHEHTIITHE CBOﬁCTBa; OonpeacIsATb BUABI
XUMUYECKHUX CBs3el (KOBAJIEHTHAs, MOHHAs, METAJJIMYEeCKas, BOJOPOHAs),
THUIIBI KPUCTAJUIMYCCKUX PCIICTOK BEIICCTB, KJ'IaCCI/I(i)I/IHI/IpOBaTB XUMHUYECKHUC
peaKkiuy;

- chopMupoBaTh TPEACTABICHHUS: O XHUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHPA, POJIM XUMHHM B TO3HAHUM SIBIICHUU
MpUpPOAbl, B (OPMHUPOBAHUM MBIIUIEHUS U KYJbTYypbl JUYHOCTH, €€
(yHKIIMOHATEHOW TPaMOTHOCTH, HEOOXOAUMOM ISl pEIICHUS MPAKTHUYECKUX
3a/1a4 U HKOJIOTMYeCKd OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEE;

- YMeThb MpPOBOAMTH pacyeTbl MO XUMHUYECKMM (opMmyjamM M YypaBHEHHUSIM
XUMHUYECKHX  peakluuid ¢  HCMHONb30BaHHMEM  (U3MUYECKUX  BEIUYHH,
XapaKTepU3yIOUINX BEIIeCTBAa C KOJMYECTBEHHOH CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEIECTBA; WCIOIb30BATh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA I IPUHATHUA pemeHHﬁ B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM




OK 02.
Hcnonb3oBath
COBPEMECHHEIC
CpencTBa
MIOMCKa,
aHanuza u
UHTEPIIPETAINN
uHopmauu u
UH(POPMALMOHH
bIC TEXHOJIOTHUH
TUTST
BBITIOJTHEHUS
3amaq
npodeccroHan
BHOU
JIESITSIIbHOCTH

B 001acTMIIEHHOCTH HAYYHOT'O MO3HAHUSA:

- c(hOpMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUA HAyKW U OOIIECTBEHHOW MpPaKTUKH,
OCHOBaHHOTO Ha Jiasnore KYJBTYP,
CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeCTa B
IIOJIUKYJIETYPHOM MHUPE;

- COBEPILIECHCTBOBAHHE S3BIKOBOM U YHMTATEIHCKOM
KYJIbTYpPbl KaK CpEJICTBAa B3aUMOAECHCTBUS MEKIY
JIIOAbMHA W ITIO3HAHUSA MHUPaA;

- OCO3HaHUE LEHHOCTU HAYYHOU JI€ATEIbHOCTH,

FOTOBHOCTb  OCYHIECTBJIATH  MPOEKTHYIO U
HCCIIE0BATEILCKY IO JeATEIbHOCTD
VHJVBHIyaJbHO U B TPYIIIIE;

OBiaieHHe  YHMBEPCAJIBbHBIMM  Y4eOHBIMH

NMO3HABATEJIbLHBIMU /1€l CTBUSIMM:

B) pabora ¢ undgopmaiueii:

- BJIQJICTh HABBIKAMH TOJIyYCHUS UH(POPMAIUU U3
WCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEIILHO
OCYIIECTBIISATh OUCK, aHAJIN3, CUCTEMATHU3ALMIO U
WHTEPIIPETAINIO HHPOPMAITUH PA3TUIHBIX BUIOB U
(dhopm mpencTaBIeHUs,

- co3laBaTh TEKCThl B Pa3IUYHBIX (opmarax c
y4eTOM Ha3HAYeHUs WHPOPMAIMK W IIeJICBOKH
ayJIMTOpUH, BBIOUpAs ONTHMAIbHYIO GdopMy
MIPEACTABICHUS U BU3YyaJTU3AIIHH;

- OICHWBATh JOCTOBEPHOCTh, JETMTUMHOCTH
nH(OpMAIN, €€ COOTBETCTBUE IPABOBBIM U
MOPaJIbHO-ITHUYECKUM HOpMaM;

- HCIIOJIB30BaTh CpeJCTBA WH(OPMAINMOHHBIX W
KOMMYHHUKAITUOHHBIX TEXHOJOTHUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHM3aIlMOHHBIX  3a7a4y ¢  COOMI0JeHHEM
TpeOOBaHMIT SPrOHOMUKH, TEXHUKH 0€301MacHOCTH,

- yMeThb IUIAHUPOBAaTh M  BBINOJHATH XUMHUYECKUH  OKCHEPHUMEHT
(mpeBpallleHHsT OpPraHMYECKHUX BEIIECTB TMpPU HArpeBaHUH, MOTyYEHHUE
STWJIEHA U U3YyYEHHE €ro CBOMCTB, Kaue€CTBEHHBIE PEaKLMU Ha allbJEeTH[bI,
Kpaxmall, YKCYCHYIO KHUCIJIOTY; JeHarypauus O€JKOB IpH HarpeBaHUU,
[BETHBIE peaKkmuu OENKOB; TPOBOAWTH pEAKIUH HOHHOTO OOMEHa,
OTIpECTISATh CPely BOAHBIX PACTBOPOB, KAUECTBEHHBIEC PEaKIIMU Ha Cyibdat-,
KapOOHaT- M  XJOpPUA-aHHOHBI, HA  KaTHOH  AaMMOHHUS;  pellaTh
JKCTIEpUMEHTANIbHBIE 3agaur 1Mo TemaMm "Metamel" u "Hemeramnsl") B
COOTBETCTBUHM C TpaBWIAMH TEXHHKH O€30MacHOCTH IpH OOpaIieHUuH C
BEIIECTBAMU U JaOOPATOPHBIM O0OPYIOBAaHUEM; MPEICTABIATH PE3yJIbTaThl
XMMHUYECKOT0 IKCIIEpUMEHTa B (hopMe 3aIiCH YPaBHEHHH COOTBETCTBYIOIINX
peakuuii 1 GopMyJIUPOBAThH BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETb aHAJU3UPOBATh XUMHUYECKYIO0 HH(POPMAIIHIO, TOTYYaeMyI0 U3 pa3HbIX
HCTOYHUKOB (CpeACcTB MaccoBoi nHpopmanuu, cetb IHTEpHET U ApyTHE);

- BJIAJETh OCHOBHBIMH METOJAaMH HAy4YHOI'O IIO3HAHUS BEIIECTB U

XUMHYECKMX  SIBICHUM  (HaOironeHue,  M3MEpeHHe,  AKCIEPUMEHT,
MOJIETTUPOBAHUE);

- YMeThb MpPOBOAMTH pacyeTbl MO XUMHUYECKUM (opMmyjamM M YpaBHEHHUSIM
XMMHUYECKMX PEaKUMH C  HUCMOJNb30BaHUEM  (U3UUYECKUX  BEJIMYHMH,

XapaKTepU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: MaccChl, 00beMa
(HOpManbHbIE YCJOBHS) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOJIb30BATh
CUCTEMHbIE XMUMHUYECKHE 3HAHUS JJIs NPUHATHS PELIEHUN B KOHKPETHBIX
KHU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




TUTHUEHBI, pPECypcocOEepeKeHMs, NPaBOBbIX U
THYECKUX  HOPM, HOPM  HH(POPMAIMOHHOM
0e30IMacHOCTH;

- BJIa/IeTh HaBbIKAMH PaclO3HaBaHMS U 3aILUTHI
nHpopManuu, THOOPMAITMOHHON 0€3011aCHOCTH
JIMYHOCTH;

OK 04.
OddexTuBHO
B3aWMO/JIEUCTBO
BaTh U
paboTath B
KOJUIEKTHUBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOATEJIBHOCTH U CAMOOIPEEIIEHUIO;
-OBJIAJICHUE HaBBbIKAMH y4eOHO-
HCCIIEIOBATENBCKOM, TMPOEKTHOM W COUUAIBHOU
JeSATEIbHOCTH;

OBaanenue YHHMBEPCAJIbHBIMH
KOMMYHHMKATHBHBIMM JACHCTBUSIMM:

0) coBMeCTHAas 1eATeJIbHOCTD:

- TIOHMMaTh W UCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUYaJIbHOU paboThI;

- NpUHMMAaTh LEIH COBMECTHOM JI€ATEIbHOCTH,
OpPraHu30BbIBaTh U KOOPJIUHUPOBATH JACHCTBUS MO
€€ JIOCTMKEHUIO: COCTaBJIATh IUIaH JIEWCTBUM,
pacnpenesaTh poJii ¢ Y4ETOM MHEHU YYaCTHUKOB
00CyXJaTh pe3yiabTaTbl COBMECTHOM paboThI;

-  KOOpPJIIMHUPOBAaTh U BHIMOJHATH paboTy B

YCIIOBUAX pealbHOro, BUPTYAJILHOT'O u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
- OCYIIECTBJIATH IIO3UTUBHOE CTPATErHYECKOE

MOBEJICHNE B PA3IMYHBIX CHUTYalUSX, MPOSBISATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM
OBJaieHHe YHMBEPCAJIBLHBIMH PeryasiTHBHBIMHA
AefiCTBUAMMU:

') NPUHATHE ce0s U APYrUX JIoaeii:

- IPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX JTHOAEH
MIPU aHAJIN3E PE3YyJIbTATOB JEATEIbHOCTH;

- IpPU3HABaTh CBOE IPABO U MPABO IPYTUX JIOAECH

- yMeThb IUIAHUPOBAaTh M  BBINOJHATH XMMHYECKUH  DKCHEPHUMEHT
(mpeBpallleHHsT OpPraHMYECKHWX BEIIECTB MpPU HArpeBaHUM, MOJyYEHUE
STWIEHA U U3YyYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLMU Ha albJETHU[BI,
Kpaxmall, YKCYCHYIO KHUCIJIOTY; JeHaTrypauus O€JIKOB IpH HarpeBaHUH,
LIBETHbIE peakuuu O€NKOB; MPOBOAUTH pEAKUUH HOHHOIO OOMEHa,
OTIpENIeNIATh CPey BOIAHBIX PACTBOPOB, KAUECTBEHHBIE PEAaKLMU Ha Cyibdar-,
KapOoOHAaT- M  XJIOPUA-aHHOHBI, HAa  KATHOH  aMMOHHS;  pellaTh
JKCIIEpUMEHTaJbHbIE 3afauu 1no TeMaM "Metamnel" u "Hemeramnel") B
COOTBETCTBUM C IpaBWIAMU TEXHUKH O€30IaCHOCTH IpH OOpaIleHUuH C
BEILIECTBAMHU M JaOOPATOPHBIM O0OPY/IOBAaHUEM; MPEICTABIATH PE3YJIbTaTh
XMMHUYECKOT0 IKCIIEPUMEHTA B (hOpMe 3aIUCH YPaBHEHHH COOTBETCTBYIOIINX
peaxiuii 1 GopMyITHPOBATH BHIBOJIBI HA OCHOBE 3THX PE3yJIbTATOB




Ha OIINOKH;
- pa3BHBAaTh CIIOCOOHOCTH TOHUMATh MHUP C
MTO3UIUH JIPYTOTO YEJIOBEKa;

OK 07. B 00/1acTH 3K0J10THY€CKOT0 BOCITUTAHMS S - chopMupoBaTh TPEACTABICHHUS: O XHUMHYECKOH  COCTaBIISIONICH
CogeiicTBoBath | - c(HOPMHUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYpPBI, | €CTECTBEHHOHAYUYHON KapTHHBI MHUpPA, POJIU XMMHUU B TIO3HAHWUU SIBICHUH
COXpaHEHUIO MMOHUMAHUE BIUSHUSA COIUATHHO-YKOHOMUYECKHUX | MPUPOMBI, B (HOPMUPOBAHUH MBIIIJIEHUS W KYJbTypbl JHUYHOCTH, €€
OKpYXaloIlei | MpollecCCOB  HA  COCTOSHUE  MPHUPOAHON U | QYHKIMOHAIBLHOW IPaMOTHOCTH, HEOOXOAUMON ISl PEIICHUS MPAKTHUYECKUX
cpenpl, COIIMAIIBHOM  CpENbl, OCO3HAaHWE TJ00AJTBHOTO | 3a7a4 U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
pecypcocOepex | xapakTepa IKOJIOTUYECKUX MPOoOIeM; MIPUPOAHOM CPEAE;
EHUIO, - IJJAaHUPOBAHWE W OCYIICCTBIICHUE IEHCTBUI B | - YMETh COOJIOATh MPABHIIA SKOJIOTHYECKH IIeJIECO00Pa3HOTO MOBEACHHS B
MIPUMEHSATH OKpy’Xarollel cpele Ha OCHOBE 3HAHMS ILeJiell | ObITy U TPYJOBOW IEATENBHOCTH B IIENIIX COXPAHEHHUS CBOETO 30POBBS U
3HaHUs 00 YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA; OKpY Karolllel TPUPOJHONW Cpe/bl, YUYUTHIBATH ONACHOCTh BO3JCHCTBHS Ha
M3MEHEHUN AKTUBHOE HENpPUATHE JEUCTBUM, NPHHOCAIIMX | )KUBbIE OPraHU3Mbl ONPEIEICHHBIX BEUIECTB, MOHUMAs CMBICT MOKa3aTems
KJIMMAara, BpEJl OKPYKarOUIEH CpeLE; MpeIETbHON TOMyCTUMOW KOHUEHTPALIMU
MIPUHIUIIBI - yYMEHHE TPOTHO3UPOBATH HEOIArOMpPUATHBIE
OepeKITUBOTO SKOJIOTUYECKUE TOCHEACTBUS TPEATPUHUMAEMBIX
MIPOU3BOJCTBA, | ACUCTBUH, NIPEIOTBPAILATH UX;
3P PEeKTHBHO - pacipeHue OTbITa JeSITEIIbHOCTH
JIECTBOBATh B | KOJIOTMYECKON HAIIPaBICHHOCTH;
Ype3BBIYANHBIX | - OBJIAJICHIE HABBIKAMU yUeOHO-
CUTyalusx HCCIIEA0BATENbCKOM, MPOEKTHON U COLIMAIBHON

JIEATEIIbHOCTH;
IIK 4.1 -  TOTOBHOCTb K AaKTUBHOM  JIESATEIBHOCTH | - YMETh BBIABIATH XapaKTEpHbIC IMPU3HAKK W B3aWMOCBS3b HW3YUYEHHBIX
VYrnpapnsarb TEXHOJIOTMUECKOM U COLMAaIbHON HANPABICHHOCTH, | IOHATHM, IPUMEHSTh COOTBETCTBYIOIINE MOHATHS IPU ONMMCAHUU CTPOCHUS U
rnapameTpamu CIOCOOHOCTh ~MHHUIIMUPOBATh, IUJIAHUPOBATh U | CBOMCTB HEOPTAaHWYECKUX W OPTaHWYECKUX BEIIECTB M HMX MPEBPAIICHUI;
MPOU3BOJACTBA | CAMOCTOSATENLHO BBINOJHATH TAKYIO JACSTEIBHOCTD; | BBISBIATh ~ B3aUMOCBSI3b ~ XUMHUYECKMX 3HAHMM C  TMOHATUSAMH U
TETIOBOM - WHTEpEC K Pa3IMYHBIM chepaM | mpeCTaBICHUSIMHE JIPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;
SHEPruun npodeccroHaNbHO 1eATeThHOCTH,
IIK 4.3 - BIIQJICTh HABBIKAMH TOJy4YeHUs MH(POPMAIUU U3 | - BIAJACTh OCHOBHBIMH METOJaMH HAay4YHOTO TIO3HAHMS BEUIECTB U

Onrtumusupona

HUCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOATCIBHO

XUMHYECKMX  SIBIEHUM  (HaOironeHue,  M3MEpeHHe,  AKCIEPUMEHT,




Tb
TEXHOJIOTUYECK
U MPOIIECCHI

OCYIIECTBIISATh MMOUCK, aHAIN3, CUCTEMATH3ALUI0 U
MHTEPIIPETAINi0 HH)OPMAIIUU Pa3IUnIHBIX BUOB U
(dhopM mpeicTaBICHHUS,

MOJICIMPOBAHUE);

- YMETb IPOBOJUTH PACUETHI 10 XUMHUECKUM (POpMyJIaM U ypaBHEHUSIM
XUMHNYCCKUX peaKHI/Iﬁ C UCIIOJIb30BaHUEM (1)I/I3I/ItI€CKI/IX BCJINYHH,
XapaKTepU3YIOIIMX BELIECTBA C KOJMUECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; UCIIOJIb30BATh
CHCTEMHbIE XUMUYECKNE 3HAHUA U1 IPUHATHS PELICHUH B KOHKPETHBIX
JKU3HCHHBIX CUTyallUaX, CBA3aHHBIX C BEIIECTBAMHA U UX IIPUMCHCHHUEM

IIK 5.3.
KonTponuposa
Th COCTOSIHUE
pabouux MecT
u
00opyToBaHuUs
Ha y4acTKe B
COOTBETCTBUHU C
TpeOOBaHUSIMU
OXpaHbl TpyAa

- yYMEHHME TPOTHO3UPOBATH HEOJIArONpUATHBIE
JKOJIOTUYECKHUE IIOCIEACTBUS IPEANPUHUMAEMBIX
JEHUCTBHM, IPEAOTBPAILATh UX;

- YMETh COOJTIOATh MPaBHJIa YKOJOTUUYECKH 11€7IeCO00Pa3HOT0 MOBEICHNUS B
OBITY U TPYAOBOH NEATEIHHOCTH B IENIIX COXPAHEHUS CBOETO 3/I0POBbS U
OKpYKaroIIe NPUPOTHON CPE/Ibl; YUUTHIBATh OMACHOCTh BO3/ICHCTBUS Ha
YKUBBIE OpraHU3MBbI OTPEJIETICHHBIX BEIIECTB, IOHUMAasl CMBICH IMOKa3aTess
MpeIeTbHON TOMyCTUMOW KOHUEHTPALIMU
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2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJIBHOM
JAUCHUTIJIMHBI « XUMUWUS»

2.1. O0bem AUCHMILIMHBI U BUABI Y4e0HO padoThI

Bup y4yeOHoi padoThl O0beM B yacax
O0beM 00pa3oBaTeJIbHON NMPOrPpaMMbl I CHHUILIHHbBI 72

B T.Y.

OcHoBHOe coep:kaHue 64

BT. Y..

TEOpeTUIeCcKoe 00yIeHHE 30
IIPAKTUYECKUE 3aHATUS 24
nabopaTOpHbIE 3aHATUS 10

IIpodeccnonaIbHO-OPHEHTUPOBAHHOE COAEPKAHUE (COepPKAHME

NPHUKJIATHOTO MOIYJIs1) 6
BT. 4.

TeopeTHyecKoe 00ydeHne 2
IIPAKTUYECKUE 3aHIATHS 4
IIpomeskyTouHasi aTTecTalUs (3a4eT) 2
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2.2. TeMaTH4YeCKHUI IVIAH U COACPKAHNE JUCHMIIHHbBI

HanmenoBanue Conep:xanue yueOHOro MatepuaJia (OCHOBHOE U MPO(decCHOHAIBLHO-OPHUEHTHPOBAHHOE), OB1eM YaCOB dopmupyemble
pa3aesioB U TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJ/Ib KOMIIeTEHIIUH
1 2 3 4
OcHoBHOe coep:KkaHue 64
Paznen 1. OcHOBBI CTPOEHUS BellleCcTBa 6
Tema 1.1. OcHoBHoOE coepraHue 4 OK 01
Crpoenue aToMOB
XEMHUECKIX Teopernyeckoe o0y4yenune 2
3JIEMEHTOB U _ _
npupona CoBpeMeHHast Mojenb CTpoeHuss aroMa. CHUMBOJWYECKHM S3BIK XUMHUH.XUMHUYECKUNW 3IIEMEHT.
XHMHYECKOi OnekTpoHHas KoHurypauus aroma. Knaccudukanuss XMMHYECKUX 3JIEMEHTOB (S-, p-, d-?J'IeMeHTI)I).
CBSI3H BanentHele  2nexkTpoHbl.  BaneHTHOCTH. ONEeKTpOHHAas  NpUpPOJa  XMMHYECKOM  CBA3M. 2
DNeKTpOOTPUILIATETFHOCTh. Buabl XuUMUYeCKOM CBsi3M (KOBaJIGHTHAas, HWOHHAs, MeETaJUTUNYEeCcKas,
BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa3oBaHMs
IIpakTnyeckune 3aHATHS 2
Pemenne 3amaHuii Ha MCHOJB30BaHUE XUMUYECKOM CHMBOJIMKM W HAa3BaHMM COEIMHEHHMM 11O
HOMEHKJIAType MEXIYHAPOJHOTO COI3a TEOPETUYECKONM W NPHUKIAJAHOW XUMUU W TPUBUAIBHBIX
HA3BaHWM JUISI COCTABJICHUS XMUMHUYECKHX (OPMYJ JIBYXAaTOMHBIX COEIMHEHUHN (OKCHIOB, CYIb(HUIOB,
TUAPUJIOB U T.11.) U APYTUX HEOPTaHUUECKUX COEAMHEHUMN OT/IETBHBIX KJIACCOB. 2
[IpakTHueckue 3a7aHusl HA YCTAHOBJICHUE CBSI3U MEXKJY CTPOCHHUEM aTOMOB XMMHUYECKHX AJIEMEHTOB M
MEPUOIUYECKUM U3MEHEHHEM CBOMCTB XMMHUYECKUX DJIEMEHTOB U HUX COCIMHEHHH B COOTBETCTBHUH C
nosnoxeHueM [lepuoanueckoil CUCTEMBL.
Tema 1.2. OcHoBHOe coiep:KaHue 2 OK 01
[Tepuoanueckuit OK 02
3aKOH ¥ TabIuIa IpakTnyeckune 3aHATHS 2
.M. Menneneesa _
[Tepuonnueckas cucrtema xumuueckux 31eMeHToB .M. Menneneea. @uznuecknii CMbICI )

HCpI/IO,Z[I/I‘-ICCKOFO 3aKOHa I[I/I MeHnpaeneena. 3aKOHOMCpHOCTI/I W3MEHEHHS CBOMCTB XHUMHUUYECKUX
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3JIEMEHTOB, 00pa3yeMbIX UMM MIPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHHU C MOJI0KEHUEM
XUMHUYECKOro emenTa B [lepuonnueckoii cucreMe. MUpPOBO33pEHUYECKOE M HAYYHOE 3HAYEHUE
Ilepnoanueckoro 3akona J[.1. Menneneesa. [Ipornossl JI.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHX JJIEMEHTOB.

PelreHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPU3aLUI0 XUMUIECKUX
a51eMeHTOB «MeTannuieckue / HeMeTaNIn4ecKrue CBOMCTBA, 3JIEKTPOOTPULIATEIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX JIEKTPOHHBIM CTPOCHUEM U IOJIOKEHUEM B IIEPUOIUYECKON CUCTEME
xuMudeckux dyemenToB .. Menaeneesay

Paznen 2. XumMmuueckue peakuuu 10
Tema 2.1. Tunier | OcHOBHOe coep:KaHue 4 OK 01
XUMHYECKHX
peaxIuit Teopernyeckoe o0yuyenune 2

Krnaccudukanuys u TUIIBI XUMUYECKUX peakLUii C ydacTHeM HeopraHuueckux BemecTB. CocTaBieHue

YpaBHEHMI peaklnii COeTMHEHUSI, PA3JI0KEHHsI, 3aMelleHus, 0OMeHa, B T.U. peaKkIiil rOpeHus,

OKHCJIEHUS-BOCCTAHOBJICHHS.

VYpaBHEeHMsI OKUCIEHUSI-BOCCTaHOBIIEHUA. CTeneHb okuciaeHus. OKUCINTENb U BOCCTAHOBUTEND. 2

CocTraBiieHre U ypaBHUBAaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA METOJIOM 3JIEKTPOHHOTO

6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B IPUPOJIE, TPOM3BOJICTBEHHBIX Mpolieccax U

KHU3HEAESITEIIbHOCTH OpraHU3MOB

IIpakTHYecKkHe 3aHATHA 2

KonunuectBeHHble OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHU M PacyeThl 110

YpaBHEHMSIM XMMHUYECKUX peakuui. Mojp Kak eJIMHHIa KOJM4YecTBa BellecTBa. MoJsipHas Macca.

3aKOHBI COXpAaHEHMsS Macchl U 3Hepruu. 3akoH ABorajpo. MomspHblii 00beM ra3oB. OTHOCHUTENbHAs 2

IUIOTHOCTDH ra3oB. PacyeTsl Mo ypaBHEHHUSIM XMMHMUYECKHUX PEAKIMil C MCMOJIb30BaHUEM Macchl, 00bema

(HOpMaJIbHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHoOe coep:kaHue 4 OK 01
DIIEKTPOIUTHYECKA OK 04
s mucconmaius u | Teoperudyeckoe o0yuenune 2
MOHHBII 00MeH

Teopus anexkTponuTUdeckon auccounanuu. MoHbl. DIEKTPOIUTHI, HEANEKTPOIUTHI. Peakiiuy HOHHOTO 2
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oomeHna. CocTaBieHHE peakluii MOHHOTO OOMEHa IMyTeM COCTaBIEHHUS WX TOJHBIX U COKPAIICHHBIX
HWOHHBIX YpaBHEHHI. KHCIIOTHO-OCHOBHBIE PeaKIMu. 3aaHus Ha COCTaBJICHUE HOHHBIX PEAKIUN

JlaGopaTopHble 3aHATHSA

JlaGopaTopnas pabora “TUnbl XUMHYECKUX pEaKIHii”.

HccnenoBanue TUIIOB (110 COCTaBY M KOJIMUYECTBY MCXOJIHBIX U 00pa3yIOIINXCsl BEIIECTB) U MPU3HAKOB
XUMUYecKkHx peakiuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, OnpeieIeHne CPeIbl BOAHBIX
pacTBOpOB. 3a/1aHNs HA COCTABJICHNE HOHHBIX peaKlInui

KoHnTpoubHasn
padora 1

CTpOGHI/Ie BCIICCTBA U XUMHUYCCKHEC PCaKINU

Pa3pea 3.

CTpoeHue 1 CBOICTBA HEOPraHMYECKHX BellecTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

OcHoBHOE€ CoAcpiKaHue

Teoperuyeckoe o0yueHue

IIpenmer Heoprannueckoit xumun. Kiaccugukanus HeopraHuueckux Bemiects. [IpocTeie u ciioxHbIe
BemiecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BELIECTB (OKCUIbI, THAPOKCHIBI, KUCIOTHI, COIM). B3aumocss3b
HEOpPraHMYECKUX BEIIECTB. ATperaTHble cOCTOsHUA BelecTBa. Kpucrammndyeckue u aMmopdHbie
BellecTBa. TUMBI KPUCTAIIMYECKUX PELIETOK (AaTOMHAs, MOJIEKYJIIpHasl, MOHHAs!, MeTaJUTMYEeCKast).
3aBHCUMOCTh (PU3UUECKUX CBOICTB BEIIECTBA OT THUIA KPUCTATMUECKON PEHIETKH. 3aBUCUMOCTh
XMMHYECKON aKTUBHOCTH BELIECTB OT BUAA XUMUYECKON CBSA3H U THUIA KPUCTAIUNINYECKOU PEILIECTKH.
ITprunHbEl MHOTOOOpa3usl BEIIECTB

HpaKanecKne 3aHATHUSA

Homenkmnarypa HeopraHMYeCKUX BEIIECTB: Ha3BaHHUE BEIIECTBA UCXOMAS U3 X XUMUYECKOH (POPMYIIbI
WM COCTaBJIEHHE XUMHUYECKOIN (OPMYJIBI HCXO/IS U3 HA3BaHUS BELIECTBA 110 MEXyHAPOIHOMN
(MIOITAK) nnu TpyuBHAIBHOM HOMEHKJIIATYPE.

Pemenne mnpakThyeckux 3aJaHUA IO KiIacCHU(pUKALUU, HOMEHKJIAType M XHUMHUYECKUM (opmyram
HEOPraHMYECKUX BEIIECTB Pa3lIMYHBIX KJIAcCOB (YrapHbId Tra3, YIJICKUCIBIA ra3, aMMHUaK, raileHas
U3BECTb, HETallleHas! U3BECTh, TUTHhEBAs COJla U IPYTHX): HA3bIBaTh U COCTABIIATH (YOPMYIIbI XMMHUUYECKUX
BELIECTB, ONPEENISATh NPUHAIIEKHOCTD K KJaccy.

OK 01
OK 02
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HcTounnku xuMudeckoi nHdopMaiu (CpeAcTB MacCoBOM MHPOpPMalnK, ceTh IHTEpHET U ApyTue).
[Touck nHpopMauu Mo Ha3BaHUAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM opMyliaM

Tema 3.2. ®uszuko-| OcHOBHOE coepraHue OK 01
XUMHUYECKHE OK 02
CBOMCTBA Teopernueckoe o0yueHue
HEOPraHUYECKUX B
BEIIECTB Mertamel. O0uye ¢uszndyeckrue U XUMHUYECKHE CBOicTBa MeTauioB. CriocoObl mosydeHusl. 3HaYeHHe

METAJUIOB M HEMETAUIOB B NPHUPOAEC M KU3HEIACATEIBHOCTH YeJOBeKa M opraHu3MoB. Kopposus

METAJUIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3aIIUThI METAJUIOB OT KOPPO3UH

Hemeramnel. OOmme ¢usndyeckrne W XUMHUYECKHME CBOMCTBa HEMETaIoB. THMHWYHBIE CBOICTBa

HemetaiioB [V— VII rpynn. Knaccuduxaius 1 HoMeHKIaTypa coeuHeHU HeMeTauioB. KpyroBopotsl

OMOTeHHBIX IEMEHTOB B IIPUPOJIE

XHWMHUYECKNE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCUAOB, THIPOKCHIOB, KUCIIOT,

coJieit u Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOAOPOIHBIX COSUHEHUIH,

BBICIIIMX OKCHJIOB Y TUAPOKCUIIOB

IIpakTn4yeckune 3aHATHS

CocraBiieHrne ypaBHEHMH XHMHUYECKUX DPEAKIMM C ydacTHEM MPOCTHIX MU CIIOKHBIX HEOPraHWYEeCKUX

BEIIECTB: METAJUVIOB M HEMETAJIOB; OKCHIOB METAJJIOB, HEMETAJIOB U aM(OTEpHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX TUIAPOKCHUIOB; HEOPraHMYECKUX COJIEH,

XapaKTEepU3yIOLINX UX CBOMCTBA.

Pemrenne npakTUKO-OpPUEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHMI Ha CBOWCTBA, COCTAB, IOJIYYEHUE H

0e30macHOe UCIMOJIb30BaHUE BAKHEHIIMX HEOPraHWMYECKHMX BELIECTB B OBITY U IMPaKTHYECKOU

JEeATEIbHOCTH YEJIOBEKA
Tema 3.3. OcHoBHoOe coepxxaHue OK 01
WNnentudukarus OK 02
HEOPraHMYECKNX JlaGopaTopHble 3aHATHS OK 04
BEILECTB

Jlaboparopnast pabota «nenTnduxaiys HeOpraHUYECKUX BEIIECTBY.
Pemenne sKkcreprMeHTaIbHBIX 3a/a4 MO XUMHUYECKHM CBOWCTBAM METAUIOB M HEMETAJUIOB, IO
pacro3HaBaHMIO U TIOTYYCHUIO COSAMHEHUI METAIJIOB M HEMETAJIIOB.
WNnentudukaus HEOPraHUYECKUX BEIIECTB C HCIOIB30BaHWEM UX (PH3UKO-XUMUYECKUX CBOMCTB,
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XapaKTepHbIX KaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kapOOHAT- U XJIOPUI-
aHMOHBI, HA KATUOH aMMOHHUSI

KoHnTpoubHasn .
CBoiicTBa HEOPraHUYECKUX BEILIECTB 2
padoTta 2
Paznen 4. CTtpoeHue 1 CBOMCTBA OPraHMYEeCKHUX BeleCTB 24
Tema 4.1. OcHoBHoOE coepxxaHue 4 OK 01
Knaccudukanus,
CTpOeHHE 1 TeopeTnueckoe o0yueHue 2
HOMEHKJIaTypa N . .
OSIBJICHUE U Pa3BUTHE OPraHUYECKON XMMUU Kak Hayku. [IpenMer oprannyeckoi xumuu. MecTo u
OPTAHIACCKHX 3HAYE€HHE OPTaHMYECKOW XUMHUHU B CUCTEME €CTECTBEHHBIX HayK.
petects XHWMHUYECKOE CTPOEHHE KaK IMOPSIOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO HX BaJIEHTHOCTH.
OCHOBHBIE TMOJOKEHUA TEOPUU XUMHYECKOTO CTPOEHHUSI OpraHuveckux coeauHennii A.M. bytieposa.
VYriepoaHblid CKENEeT OpPraHUYeCcKOM MOJIEKYJIbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOTO
CTpoeHHs MOJIeKyJl. M3omepus u n3omepsl. 2
[TonsTne o QyHkuuoHanbHOM Trpymme. Paaukan. IlpuHnunel kiaccuuKamUu —OPraHUYECKHUX
COeMMHECHWN. MexayHapoaHas HOMEHKJIATypa ¥ TPHUHIMIB HOMEHKJIATYPhl  OPTaHUYECKHX
coenquHeHnil. [loHsTHE 00 a30TCONEpKAlINX COCTUHEHUSIX, OMOJOTMYECKH AaKTHBHBIX BEIIECTBAX
(yrneBomax, xupax, Oelkax M Jp.), BBICOKOMOJEKYJSPHBIX COEIWHEHHUSX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO)
IIpakTn4yeckune 3aHATHS 2
Homenknatypa opraHM4YecKMx COEIMHEHUH OTAEIbHBIX KJIacCOB (HACBILIEHHBIC, HEHACBHIIIEHHBIE M
apoOMaTHUYECKHE YTIEBOJIOPObI, CIUPTHI, (DEHOJBI, albIETHIbl, KETOHBI, KAPOOHOBLIE KHCIOTHI U AP.)
CocraBneHre TMOJTHBIX W COKPANIEHHBIX CTPYKTYPHBIX (DOPMYJT OPTraHUYECKHX BEIIECTB OTIEIbHBIX )
KJIAaCCOB, HCIOJNB3Ysl WX HA3BaHUS IO CUCTEMATUYECKOW W TPUBUAIBHOM HOMEHKJAType (STHUJIEH,
aneTuiIeH, ruiepuH, (eHon, (GopManmpAerus, YKCycHash KHCJIOTa, TJIMIHMH). PacyeTsl mpocTeuieit
(bOopMyIIBI OPraHUYeCKOM MOJIEKYJIIbI, ICXO/SI U3 DJIEMEHTHOTO cocTaBa (B %)
Tema 4.2. OcHoBHoOE coepxaHue 12 OK 01
CaoiicTBa OK 02
Teopernueckoe o0y4enue 6
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OpraHUYeCKUX
COEIMHEHUU

®U3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COEJMHEHUH OTIENBHBIX KIJIAcCOB (OCOOEHHOCTH
KJ1accu(UKallMU 1 HOMEHKJIATypbl BHYTPHU KJIacca; TOMOJIOTHUECKUN psi U oOuiast hopMyia; U30MepHs;
¢du3nUecKkue CBOMCTBA; XUMHUECKUE CBOMCTBA; CIOCOOBI MOMYUYEHHS):

— IpeAeNbHbIE YIVIEBOAOPO/bl (aJKaHbl M LUKJIOAJIKaHbl). ['opeHHe MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHHKOB TEIJIa B IPOMBILIUIEHHOCTH U ObITy. CBOWCTBA MPUPOAHBIX YIIEBOAOPOAOB, HAXOXKIECHNUE B
IIPUPOJIE U IPUMEHEHUE AIIKAHOB;

— HempenenbHble (ANKEeHbl, aJKUHBI M AaJKaJAUEHbl) UM apoMaTHYecKue YrieBoaoponabl. ['opeHue
aleTUIeHa KaK HICTOYHUK BBICOKOTEMIIEPATyPHOIO IIJIAMEHH JUIsl CBAPKU U PE3KH METAIIIIOB

— KUCJIOPOCOEpIKAIIHNE COSTUHEHHsI (CITUPTHI U (PEHOITBI, KAPOOHOBBIC KUCIOTHI M A(UPHI, aTTbACTHIBI
U KETOHBI, >KHPBI, yTJIeBOAbl). [IpakTHdyeckoe NPUMEHEHHE HTWICHIJUKOJA, TIHICpUHA, (EeHoa.
[MIpumenenne Qopmanpaeruaa, ameranbAeTuaa, YKCYCHOW KHCIOTBL. MpUla Kak COJIM  BBICIIUX
KapOOHOBBIX KHCIIOT. MoroIye CBOWCTBA Mblja

— a30Tcofiep)Kallle COEAMHEHUS (aMUHBI M AMHUHOKHUCIOTHI, Oeiku). BblcOKOMONEKyIspHbIE
COEMHEHMS (CUHTETHYECKHEe U OMOJIOTHYEeCKU-aKTHUBHBIE). MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO.
[Tonumepusanus dTUICHA KaK OCHOBHOE HAIIPABJICHUE €TI0 UCIIOJIb30BAHUS.

I'eneTndeckas cBsI3b MEXKy KilacCaMy OpPraHU4ECKNUX COECIMHEHUN

IIpakTHYecKkHe 3aHATHA

CBolicTBa OpraHMYECKHX COEIMHEHUN OTAEIbHBIX KIAcCOB (TpUBHAIbHAS M MEXIyHapOaHas
HOMEHKJIATypa, XMMUYECKHE CBOICTBA, CIIOCOOBI MONy4YEeHHUs): Mpe/iebHble (AJIKaHbl U UKJIOATKaHBI),
HenpeaeabHbIe (AIKEHbI, AJIKMHBI U aJIKaJeHbl) 1 apOMaTHYECKUE YTIEBOAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE  KUCJIOTBI ¥ 3GUpPHl, aJbJAETUABI U  KETOHbl, AaMUHBI M  AMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHUs Ha COCTaBJICHUE YPAaBHEHUN XMMMUYECKHUX DPEAKIHUH C
y4acTHEM OPraHMYECKUX BEIIECTB HA OCHOBAaHUH MX COCTaBa U CTPOCHMUS

CocraBneHue cxeM peakiuid (B TOM 4YHCIEe 1O TMPEAJTOKEHHBIM IENOoYKaM TMpeBpalleHuit),
XapaKTEepU3yIOIINX XUMHUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTAENBbHBIX KJIaccOB, CIOCOObI
UX TIOJIy4eHHMS W Ha3BaHUE OPraHWYECKHX COEAMHEHUN N0 TPUBHAIBHOW WU MEXKIYHAPOAHOU
CHUCTEMAaTUYECKON HOMEHKIATypeE.
Pemenne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETHMUECKUX 3aJaHMl HAa CBOWCTBA OPraHUYECKHUX
COETMHEHUH OT/AEIbHBIX KIacCOB

OK 04
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JlabopaTopnasi padora

JlaGopaTopnas pabora “TIpeBparieHusi OpraHMUECKUX BEIIECTB, IPH HarpeBaHUH".
[TonyuyeHue STHIICHA M U3yYECHHE €ro CBOWCTB. MoIeIMpOBaHHEe MOJICKY)T U XUMHYECKUX HPEBPAILICHHIA
Ha IIpUMepe dTaHa, STUICHA, alleTHIIeHa U Jp.

Tema 4.3.
WNnentudukarus
OpPTaHHYECKUX
BEIIECTB, UX
3HAaYEeHUE U
PUMEHEHUE B
OBITOBOH U
MIPOU3BOJICTBEHHON
EeSTENTLHOCTH
YyeJI0BEKa

OcHoBHOe conep:kaHue

TeopeTn'{eclcoe oﬁyqe}me

buooprannueckue coenuHenus. IlpumeneHne u Ouojormueckas poib YyriIeBoAoB. OKucIeHUE
yIJIE€BOAOB — HWCTOYHHMK DSHEPrUM JKUBBIX OpraHu3moB. OOJacTM NPUMEHEHUS aMHUHOKHUCIOT.
[IpeBpamenust OenkoB muuM B opraHuszMme. buomormdeckue QyHkium OenkoB. buomorndeckue
(GyHKUIMHU xupoB. Poib oprannyeckoit XMMUM B pellICHUH Ipo0JIeM MUIIEeBOH 6€30macHOCTH

Ponp opranuueckoii XMMUM B pEIICHUH MPOOJIEM DSHEPreTHYEecKoil OE30MacHOCTH, B Pa3BUTHH
MEUIIMHBI, CO3/JaHNH HOBBIX MAaTEPUAIOB, HOBBIX MCTOYHHKOB SHEPTUU (aJIbTEPHATUBHBIE HCTOYHUKHU
sHepruu). OnacHOCTh BO3/ICHCTBUS Ha JKMBBIE OPTaHU3Mbl OPIrAaHUYECKUX BEILIECTB OTJEIbHBIX KJIACCOB
(YryieBoopo/ibl, CHUPTHI, (DEHONBI, XJIOPOPTAaHUYCCKUE TPOW3BOJIHBIC, aJbJACTHABI M JP.), CMBICIT
MOoKa3aTelis MPeaeIbHO JOMYCTUMON KOHLIEHTpAlUU

JlabopaTopHbIe 3aHATHS

Jlaboparopras padota: “VneHTuduKanus OpraHUIeCKUX COSTUHEHUH OTICTbHBIX KIacCOB”
WnenTudukamus opraHMu4ecKuxX COeAMHEHUH OT/AENbHbBIX KJIACCOB (HA MPUMEpE ajbIeruI0B, Kpaxmala,
YKCYCHOM KHCJOTBI, O€TKOB M T.I.) C HCIOJB30BaHHEM HUX (PHU3UKO-XUMHUYECKUX CBOWCTB H
XapaKTepHbIX KauyeCTBEHHbIX peakuui. JleHarypauus Oenka nHpu HarpeBaHuu. lL[BeTHble peakuun
0enxoB.BOZHUKHOBEHHE AHAIMTUYECKOTO CHUTHAIA C TOYKH 3PEHHS XHMHYECKHX TPOIECCOB NpHU
IIPOTEKaHUN Ka4eCTBEHHOMN peakliy, O3BOJISIONIEH HASHTU(PHUINPOBATh NPEATIOKEHHbIE OPraHUYECKHE
BEIIIECTBA

KonTpouabnas
pabora 3

CrpyKTypa 1 CBOICTBa OPraHUYECKUX BEIECTB

OK 01
OK 02
OK 04

Pa3pea 5.

KuHeTHuyeckue n TEPMOAUHAMHUYECCKUEC 3AKOHOMEPHOCTHU IPOTCKAHUA XUMHUIECCKUX peammii

18




CkopocTb OcHoOBHOe co/iep:KaHue OK 01
XUMHYECKHUX OK 02
pEeaKLuid. IIK 4.1
XUMHYECKOE IIK 4.3
paBHOBECHE TeopeTnueckoe o0yueHue

CKOpOCTh peakiyu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HDaKTOPOB: MPHUPOJBI PEarupyIoNUX BEIIECTB,

KOHIIEHTpalUu pearupyomumux BEILIECTB, TEeMIIepaTypbl u TJIOIATN pEaKIMOHHON

MOBEPXHOCTHU. TermnoBbrIedPPEKTH XUMHUYECKUX PeaKIil. IK30-1 SHIOTCPMHUUECKHUE, PEAKITHH.

OOpatumocTh peaknuid. XHUMHUYECKOE pPABHOBECHE M €ro CMEIICHHWE IOJA JCWCTBUEM pa3ITUYHBIX

(hakTOpOB (KOHIICHTPAIIUS PEAreHTOB WM MPOIYKTOB PEAKIIMH, IaBIICHUEe, TeMIIEpaTypa) sl CO3aHus

ONTUMAaJIbHBIX YCIOBUN MPOTEKaHUsl XUMudeckux npoueccoB. [Ipunnun Jle [laTense

IIpakTH4yeckue 3aHATHA OK 01

OK 02

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJlaHWN Ha aHamu3 (HAKTOPOB, BIMSIONIUX HA H3MEHEHHE ITIK 4.3

CKOPOCTH XMMHUYECKON PEakiuu, B T.4. C TIO3HUIMIA IKOIOTUYECKH 1IETIECO00PA3HOTO MOBEJCHUS B OBITY

Y TPYJIOBOM JIEITEILHOCTH B IEJISX COXPAHEHHS CBOETO 3/I0POBhS M OKPYKAIOMIEH TPUPOTHON CPEIIBI.

Pemenne mpakTUKO-OPMEHTUPOBAHHBIX 3aJaHuil Ha mnpuMeHeHue mnpuHnuna Jle-Illarense s

HAXOXJICHUS HATpPAaBIICHUS CMEIIECHUS PABHOBECUS XUMHUYECKOW peaknuu W aHamu3 (aKkTopoB,

BIIUSIIOUINX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS
Pa3nea 6. PacTBoOpsI
Tema 6.1. OcHoBHoOE coepraHue OK 01
[Tonsatue o OK 02
pacTBopax Teoperuueckoe o0yueHue OK 07

IIK5.3

PactBopenne kak ¢uznko-xumuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIEHUS PACTBOPOB.
PactBopuMocTe. MaccoBasi 107  pacTBOpeHHOro BemecTBa. (CMBICT TMOKaszaTenss MpeaesibHO
JIOITYCTUMOM KOHIICHTPAIIUH U €T0 UCIIOJIB30BaHUE B OLIEHKE SKOJIOTHUECKOH 0€30MaCHOCTH.

[IpaBmia 5KONOTHMYECKH LIE€JIecO00pa3HOTO TOBEJIEHUS B OBITY M TPYJIOBOW NEATEIBHOCTH B IIENSAX
COXpaHEHHUsI CBOETO 3/I0POBbSI M OKPY’KAIOIIEH MPUPOAHON CpEJbl; OMACHOCTh BO3/CHCTBUSL HA JKUBbBIC
OpraHnu3MbI ONIPEACTICHHBIX BCIICCTB.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJIaHUN HA PACTBOPBI, UCIIOJIb3yeMbIe B OBITOBOM U
MIPOM3BOJICTBEHHON JCSTEIHPHOCTH YEIOBEKA
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Tema 6.2.
UccaenoBanme
CBOMCTB PacTBOPOB

OcHoBHOE CoAcpKaHuEC

JlaGopaTopHble 3aHATHSA

JlaGopaTopnas pabora «IIpuroroBneHue pacTBOpOB».

[IpuroTtoBneHne pacTBOPOB 3aJJlaHHOM (MaccoBol, %) KOHIIEHTpalMH (C MPAKTUKO-OPUEHTHPOBAHHBIMU
BOIPOCAMH) U OIIPEIeIIEHUE CPEJIbl BOJHBIX PACTBOPOB.

Pemrenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB

OK 01
OK 02
OK 04
IIK4.1

IMpodeccoHaILHO-OPMEHTHPOBAHHOE COePKaHUE (COAep:KaAHUE MPUKJIATHOTO MO/Y.JIs1)

Pasznen 7.

Xumus B ObITY M IPOM3BOACTBECHHOM AeATEJbHOCTH YeJI0BEKA

XuMmus B ObITY U
IPOM3BOJICTBEHHOM
JESTEIbHOCTH
yesnoBeKa

OcHoBHOE€ CoAcpKaHue

TeopeTnueckoe o0yueHue

Hogeiimme mocTH)eHNs XUMHYECKOW HAYKA M XUMUYECKON TeXHOJIOTHH. POy XuMuu B 0ob6ecrieueHnn
9KOJIOTHUYECKOM, DJHEPTeTUYECKON U MHIEBOI 0€30MacHOCTH, Pa3BUTHU MEAUIMHEI. [IpaBuia moucka u
aHaJgn3a XUMUYECKOW WHGOpPMAIMU U3 pPa3IUYHBIX HCTOYHUKOB (HAy4yHas W YydeOHO-Hay4dHas
JUTepaTypa, CpeAcTBa MaccoBoii nH(popMaluu, cetb UHTEepHeT)

HpaKanecKne 3aHATHUSA

[Touck u aHanM3 KEMCOB O MPUMEHEHUM XUMHUYECKHX BEIIECTB U TEXHOJOTHM C ydyeToM Oyayliei
npodeccHoHalbHOM  JEATeTbHOCTH MO  TeMaM:  BaKHEHIIMe  CTPOUTENbHbIE  MaTepualbl,
KOHCTPYKUHMOHHBIC, W30JSIUOHHBIE MAaTEepHUaIbl, KpPAaCKW, CTEKJIO0, KEpaMHKa, MaTepuajibl it
JJIEKTPOHHMKH, HAHOMATEpHalbl, TEKCTUJIbHBIE BOJIOKHA, HWCTOYHMKM DSHEPrUU, OPraHUYECKUE W
MUHEPAIBHBIC yI00pEHUs, JIGKAPCTBEHHBIC BEIIECTBA, OBITOBAST XHMHSL.

3amuTa:[IpencraBienue pe3ynbTaToB pelIeHUs KeiicoB B hopMe MUHU-/IOKIa/1a C TIpe3eHTaluei

OK 01
OK 02
OK 04
OK 07
IIK 4.1

IIK 4.3

IIpome:xxyTouHasi aTTecTanus Mo JUCHUILIMHE (3a4€T)

Bcero

72
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3. YVCJIOBUSI PEAJIM3ALIAY TIPOTPAMMBI OBILIEOBPA30BATEJILHOI
JUCHUIINHBI

3.1. TpeGoBaHusi K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecnedeHnIo
Jis peanuzanuy OporpaMMbl AUCHUIUIMHBL JTOJDKHBI OBITH HPEAYCMOTPEHBI CIIEAYIOIINE
CrelMaibHbIe TOMEUICHUS: YUeOHbI KaOMHET XUMUH U/WIH y4eOHOM XMMHUYECKOH JIabopaToOpuH.

Oo6opynoBanue y4eOHOro KabmHera (HArJsiIHble MOCOOMS): HAOOPHI IIAPOCTEPIKHEBBIX
MOJIENIEN MOJIEKYJI, MOJIEIH KPUCTANINYECKUX PEIIETOK, KOJJIEKIUU MPOCTHIX M CIOKHBIX BELIECTB
W/WIN KOJUIEKIIMM TOJMMEPOB; KOJUJIEKIMsSI TOPHBIX HOPOJ U MHUHepasloB, Tabiauima MeHeneesa,
yueOHble pubMBI, IH(POBEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHuuyeckue cpeacTBa 00y4eHHsi: KOMIIBIOTEp C YCTPOMCTBAMHU BOCIPOM3BEACHUS 3BYKa,
IIPUHTEP, MYJIbTHUMEINA-IIPOEKTOP C JKPAHOM, MYJIbTUMENMWHHAS JOCKA, yKa3Ka-NpEe3eHTep st
MpEe3EHTaLHM.

Oo6opynoBanmne gadoparopuu H PpadouYMx MecT Ja0OPATOPHUHM: MEH3YPKH, IHIIETKH-
KareJbHUIIbl, TEPMOMETPBI, MUKPOCKOII, JIYTbI, IPEIMETHbIE U MOKPOBHBIE CTEKJIA, IUIAHILETHI NI
KalleJIbHBIX peakiuii, (uibTpoBanbHas Oymara, NPOMBIBAJIKU, CTEKJISIHHbIE MPOOMPKHU, PE3UHOBBIC
mpoOku, (poHapuKH, HAOOp PEAKTHUBOB, CTEKJSHHBIE MAJOYKH, IITATUBBI JJISI MPOOUPOK; MEPHBIC
LWIMH]PBI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JeIUTeNbHble nunuHapudeckue (50-100 mi), ctynku ¢
NecTUKoM, (appopoBble YaIlIKW, MUHLETHI, GUIBTPHl OyMa)kHble, BaTa, Mapis, YacoBbIE CTEKIIA,
AIIEKTPOIUIUTKY, JIAOOpaTOpHBIE IITATHBBI, CIIUPTOBBIE T'OPENKU, CIMYKU, HMPUOOpP IS MOTyUeHHs
razoB (WJIM POOMPKa C Ta300TBOJHOM TPYOKOM), AepKaTeNu JJIsl MPOOUPOK, CKIISTHKU IS XPaHEHUS
PEaKTUBOB, pa3aTOYHbIC JOTKH, xumudeckue crakanbl (50, 100 u 200 mur); mmaTtenu; MUHIIETHI;
TUTEJIbHBIE LIUMIBI; CEKyHAOMEPHI (TaliMepsl), MepHble Tpobupku (Ha 10-20 M) U MepHbIe KOJIObI
(25, 50, 100 u 200 mu), BoasiHAs OaHs (MM TEPMOCTAT), CTEKIISIHHBIC MATOYKH; KOHHUYECKHUE KOJIOBI
st tutpoBanus (50 um 100 mi); MHAMKATOpPHBIE MOJOCKM A omnpeneneHus pH u cranpaptHas
WH/IMKaTOpHAsl 1IKaja; YHUBEpCAIbHBIA HHAUKATOP; nuneTku Ha 1, 10, 50 mu (wim go3aropsl Ha 1, 5
u 10 M), 6ropeTku Ui TUTPOBaHUS, MeauMHCcKue mmnpuibl Ha 100150 M, mabopaTtopHble W/ uiau
aHaJTUTUYeCcKHe Bechbl, pH-MeTphl, CyIMIbHbIN mKad, u ap. JadopaTopHOe 000pyI0BaHHE.

3.2. UupopMmanoHHOe o0ecneyeHne peain3auuu NporpaMmsbl
OcHOBHBbIE TIEYATHBIE U3/1aHUS

INabpuensa O.C. Xumust i1 mpodeccuii U CIeuaIbHOCTEH COIMaTbHOIKOHOMHYECKOTO U
rymanutapHoro npoguiei: yueonuk / O.C. I'abpuenss, U.I'. Octpoymos. - M.: 2013

INabpuensu O.C. Xumus 15 npodeccuil U crenuaitbHOCTeN TEXHUUECKOro npoduiisi: yueOHUK /
O.C. T'abpuensn, U.I'. Octpoymos. - M.: 2014

IMabpuensu O.C. Xumus 1715 npodeccuil U crnenualbHOCTeH eCTeCTBEHHO HayUYHOTO MPOQHIIs:
yuebnuk / O.C. I'abpuemnsn, U.I'. Octpoymos. - M.: 2014 I'a6puensa O.C. Xumus: y4ueO. [u1s CTy .
npod. yueb. 3aBenenuii / O.C. I'abpuensn, U.I'. Octpoymos. - M.: 2014

I"a6bpuensn O.C. [Ipaktukym: yue6. mocobue / 'abpuensu O.C., Octpoymos WU.I'., CnankoB
C.A., lopodeea H.M. - M.: 2014

I"abpuensn O.C. Xumus: nocobue s noaroroBku k EI'D: yue6. mocobue / O.C. I'abpuensH,
N.T". Octpoymos, C.A. Cnagkos. - M.: 2011

Epoxun FO.M. , KoBanesa U. b. Xumus 11 npodeccuii u cnenuaabHOCTEH TEXHUUECKOTo U
€CTeCTBeHHO Hay4yHoro npoduneil. - M.: 2014 Epoxun F0.M. Xumus: 3anaun u ynpaxHeHus. - M.:
2014 Epoxun FO.M. COopHHK TeCTOBBIX 3afaHuii Mo XuMuu. - M.: Akanemus, 2014 I'abpuensn O.C.
U Ap. XuMust 17151 Tpoeccuii M CIeuaTbHOCTeH TEXHUIECKOTO PO Ist (37EKTPOHHOE
NPUIIOKEHHE)

I[OHOJIHI/ITCJ'ILHBIC HUCTOYHUKH

INa6puensa O.C. Xumus 115 npenojaasatenis: yuebHo-mMeroauueckoe nmocoodue / O.C.
INa6puensu, I'.I'. JIsicoBa. - M.: 2012
I"a6puensu O.C. I'.I'. JIpicoBa Xumus B TecTax, 3ajadax u ynpaxHeHusax: yaeo. [Tocobue mms
crya. [Ipod. o6pazoBanus/ O.C. I'abpuensy, . I'.T". JIpicora - M.: 2012
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NHuTtepHeT-pecypcesl

1. profspo.ru DnexTpoHHBIH pecypc nudponoit odpazoBarenbHol cpeasl CITIO PROF ObpazoBanue.
2. https://postnauka.ru/themes/chemistry — nexiuu no xumuu Ha caiire I[ToctHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-nonyssipHbIi TPOEKT «J1eMeHThI 000N Hayku» (pu3nka, XMMHUs, MaTeMaTHKa,
acTPOHOMMSI, HAYKH O )KU3HH, HayKu 0 3emiie). HoBocTH HayKu, KHUTH, HAYYHO-TIOMYJISIPHBIE CTAThH,
JIEKIMH, SHIUKIIONEINH.

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

CaiiT HayyHO-nOMyJIsIpHOTO )KypHana «Ilorenunan». XKypnan nznaércs ¢ 2005 r., ¢ 2011 r. —
pazaen « Xumus».

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

CaliT HayqHO-TIIOYJIIPHOTO KypHajna «XuUMHs U ku3Hby». JKypHan uznaércsa ¢ 1965 r.

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

OTKpbITast AIEKTPOHHAsE OnOIMoTeKa XuMuaeckoro nopraina «Chemnety, cogepxut yaeOHbIE U
MH(POPMALIMOHHBIE MaTepHaIbl ISl IIKOJIBHUKOB U yunTeneil. B Heil MO)kKHO HallTH yueOHUKH 1O
o011el 1 HEOPraHWIECKOH XUMIH, OPTaHUYECKOW XMMHHU, MyJIbTUMEIHAMAaTEePHAIIbl, a TAKXKE 3a1a9n
XMUMHUYECKHUX OJMMITNA/L C PEIICHUSIMH, 33]Ja4l BCTYIHUTEIbHBIX IK3aMEHOB JJIs1 aOUTYPHEHTOB.

6. hvsh.ru — Xypnan «Xumus B mkose».

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM JUCHUATIIUMHBI

KoHTposnib 1 oneHka pe3yJbTaToB 00y4YEHUs! OCYIECTBISETCS MPENoaaBaTeieM
B IIpollecC€ TMPOBEACHUS MNPAKTUUYECKUX 3aHATUH U J1abOpaTOpHBIX padoT,
TECTUPOBAHMS, a TAKXKE BBITIOJHEHUS OOYYaIOIMIMMUCS WHIWBHUAYaJIbHBIX 3aJaHUM,
MPOEKTOB, HCClieqoBaHUN. Pe3ynpTaThl 0OydeHHs] ONPENENsioT, 4TO OO0ydvaromuecs
JOJDKHBl  3HAaTh, IOHUMaThb M JEMOHCTPUPOBATH IO 3aBEPLICHUHM HW3YYCHHS
JUCIUIIIHBL.

st popMupoBaHUs, KOHTPOJS W OICHKHA pPE3yJbTaTOB OCBOCHUS Y4EOHOM
JVCLHHIUIMHBI UCIIOJB3YETCS CHCTEMAa OLEHOYHBIX MEpPONPHUATHN, MPEACTABIAIOIIASL
co00l KOMIUIEKC Y4€OHBIX MEPONPUATHIA, COTJTACOBAHHBIX C pe3yJibTaTaMU 00y4YeHUs
u chopmynupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHbIE pPe3yabTaThl IIO0
mucuuruinie) u GI'oC CII0.

Tunbl OLEHOYHbIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | PesyabraT 00yuenus .
MeponpusiTHii

I | OcHoBHOE conpep:xanune

1 ®opmyIMpOBaTh

Pa3gen 1. OcHOBBI

0a30BbIE€ MOHATHA U
CTPO€eHHs BellecTBA

3aKOHBI XUMHH
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THunsl OEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znesn/Tema |  Pesyabrar 00yueHus .
MeponpusTHi
1.1 |OK 01 CrpoeHue aToMOB CocraBnsate xumnueckue |l. Tect «CTtpoeHne aToMoB
XUMHUYECKHX 3JIEMEHTOB |(HhOPMYJIbl COSTUHEHHUM B |XUMUYECKUX JIEMEHTOB U
U TIPUPOJIa XUMUYECKON |COOTBETCTBHH CO MPUPO/Ia XUMHUUECKON CBS3MY.
CBSI3U CTENEHBIO OKUCIICHUS 2. 3aga4ym Ha COCTaBIICHUE
XUMHYECKHX DJIEMEHTOB, |XMUMHUYECKUX (OpMYIT
MCXOJ1S U3 BAJICHTHOCTU U |JIBYyXaTOMHBIX COETUHEHUN
ANEKTPOOTPHUIATETLHOCTH |(OKCHUIIOB, CYJIb(HIOB, THAPUIIOB
U T.IL.).
3. 3amaHus Ha UCIOJIL30BaHUE
XUMHUYECKON CUMBOJIUKU U
Ha3BaHUU COCOUHEHUHN I10
HOMEHKJIaType MEKTyHapOHOTO
COI03a TEOPETUYECKON U
MPUKIIATHON XUMUU U
TPUBUAIILHBIX Ha3BaHUM JIJIs
COCTaBJICHUS] XUMHUYECKUX
hopMyJT IBYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
CyJb(PUI0B, TUAPUJIOB U T.11.) U
JIPYTUX HEOPTaHUYECKUX
COEIMHEHHH OTAENbHBIX KJIACCOB
1.2 [OK 01 [lepuoanueckuii 3akoH U | XapakTepu3oBaTh 1. Tect «MeTammuueckue /
OK 02 tabmauna J{. 1. XUMHUYECKHE DJIEMEHTHl B |[HEMeTaJJINYeCKHUE CBOMCTBA,
Menneneena COOTBETCTBUU C UX AIEKTPOOTPHUIIATENBHOCTD U

MI0JIO)KEHUEM B
IIEPUOIUYECKON CUCTEME
XUMHNYECKHUX IJIEMECHTOB
J.. Menneneena

CPOJICTBO K 3JIEKTPOHY
XAMHYECKHUX DJIEMEHTOB B
COOTBETCTBHUE C UX IIEKTPOHHBIM
CTPOEHUEM H MOJIOKEHUEM B
MEePUOINYECKOM cucTeme
XUMHUYeCKHX diemMeHToB ..
Menneneenay.

2. IlpakTueckue 3alanus Ha
YCTAHOBJIEHUE CBSI3H MEXKIY
CTPOEHUEM ATOMOB XMMUYECKUX
3JIEMEHTOB U IEPUOANYECKUM
N3MEHEHHEM CBOMCTB
XHUMHYECKHX 3JIEMEHTOB U UX
COEIUHEHHI B COOTBETCTBUH C
nonoxxenueM Ilepuonnueckon
CHCTEME.

3. IIpakTHUKO-OpUEHTUPOBAHHBIE
TEOpPETUYECKHUE 3aaHus HA
XapaKTePHU3aALMNI0 XUMHUYECKHX
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OK/IK

Moayas/Pa3nen/Tema

PesynbraT 00yuenus

THunsl OEeHOYHBIX
MepOonpHUATHH

9JIEMEHTOB: «MeTamnuyeckue /
HEMETAJUIMYECKHE CBOMCTBA,
AIEKTPOOTPHUIIATEIIHHOCTD U
CPOJICTBO K AJEKTPOHY
XHMHYECKHUX DJICMEHTOB B
COOTBETCTBHUE C X AJIECKTPOHHBIM
CTPOCHHUEM U TIOJIOKEHUEM B
MIEPUOTUYECKON CHCTEME
XAMUYECKHX DJIEMESHTOB

.. MenneneeBa

Pa3nea 2. Xumunueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHUYECKHX peaKkuui

KonTtpouabnas padora
«CTpoeHne BelecTsa u
XUMHUYeCKHe peakIum)

2.1

OK 01
OK 04

THUIBI XUMAYECKAX
peakiuii

CocCTaBJIsATh peaKiuu
COEMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIlCHHS,
OKHUCJIUTENBHO-
BOCCTAHOBUTCIIBbHBIC
peakiuu

1. 3amaun Ha cocTaBIECHUE
YPaBHEHUU pEaKIUM:

— COEIMHEHMUS], 3aMEICHUS,
pas3noxeHus, 0OMeHa,

— OKHUCJIHUTENIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIH C
WCIIOJIh30BaHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.

2. 3ajaun Ha pacyeT MacChl
BelIECTBa UK 00bEMaA

ra3oB 10 U3BECTHOMY KOJIHYECTBY
BEIIIECTBA, MacCe WIH 00BEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pEeaKLUH BEECTB; PACUEThI
Macchl (00BEMa, KOMrIecTBa
BELIECTBA) IPOJYKTOB peakiuy,
€CJTM OJTHO M3 BEIIECTB UMEET
MIpUMECH

2.2

DJIEKTPOTUTHYECCKAS
JIUCCOLMANS U MOHHBII
o0MeH

CocCTaBJIsATh ypaBHEHHS
XMUMHAYECKHMX PEaKIUH
HOHHOI'0 0OMeHa ¢
ydacTHeM
HeOpFaHI/I‘-ICCKI/IX BCIIICCTB

1. 3amanus Ha cocTaBJICHHE
MOJIEKYJISPHBIX U HOHHBIX
peaKkiuii ¢ ydacTUEM KUCIIOT,
OCHOBaHUM U COJEH,
YCTaHOBJICHUE U3MECHEHUS
KHUCJIOTHOCTH CPEJIbI

2. Jlaboparopuas padota "Turmsl
XUMHYECKHUX peakui”

Pasnen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX

HccaenoBarb cTpoeHue u
CBONCTBA
HEOPraHu4ecKux

KonTtpouabnas padora
«CBOliCTBa HEOPraHMYECKHUX
BellecTB)
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OK/IK

Moayas/Pa3nen/Tema

PesynbraT 00yuenus

THunbsl oHeHOYHBIX
MepOonpHUATHH

BelIeCTB

BelIECTB

3.1

OK 01

Knaccudukanms,
HOMEHKJIaTypa U
CTpOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudumnmponats
HEOpraHUYECKHe
BEILIECTBA B COOTBETCTBUU
C UX CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTraHMUYECKHUX
BEILIECTB UCXO/SI U3 UX
XUMHYECKON GOPMYITbI UITH
COCTaBJICHUE XUMUYECKOM
(bopMyJTBI KICXOIS U3 HAa3BaHUS
BEILIECTBA 10 MEXIYHAPOAHOU
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3aiaun Ha pacyeT MacCoOBOM
JI0TU (MaCChl) XUMHUYECKOTO
37eMeHTa (COeIMHEHNS) B
MOJIEKYJIe (CMECH).

3. [IpakTrueckue 3a7aHus 1Mo
KJ1accu(pUKauu, HOMEHKIIAType U
XUMUYECKUM (popMysiam
HEOPraHMYECKUX BEILECTB
Pa3IMYHBIX KIIACCOB.

4. TlpakTHueckue 3alanus Ha
onpeeJIeHue XUMUIECKOM
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOMN
CBSI3U M THIMA KPUCTAIUTNYECKON
pereTku

3.2

OK 01
OK 02

Du3nKo-XUMHYECKHE
CBOMCTBaA
HEOPraHUYECKUX
BEIIECTB

VYcraHaBnuBaTh
3aBHUCHUMOCTh (PU3UKO-
XMMHUYECKHX CBOMCTB
HEOPraHUYEeCKUX BEIIECTB
OT CTPOEHUS aTOMOB U
MOJIEKYJI, a TAKXK€E THIIA
KPUCTAJTINYECKON
peleTku

1. Tect «OcobenHocTH
XUMUYECKUX CBONCTB OKCH/IOB,
KHCIIOT, OCHOBaHUH, aM(POTEPHBIX
TUAPOKCHJIOB U COJIEI.

2. 3agaHus Ha COCTaBJICHUE
YPAaBHEHUN XUMHUYECKUX pPEeaKIUN
C YYaCTHUEM MPOCTHIX U CIOKHBIX
HEOPTraHUYECKUX BEIECTB:
OKCHJIOB METAJJIOB, HEMETAJUIOB U
aM(}OTEpHBIX IJIEMEHTOB;
HEOPTraHUYECKUX KHUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUAPOKCH]IOB, HEOPTaHUYECKHUX
COJIEH, XapaKTEPHU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI OTyUEHHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
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OK/IK

Moayas/Pa3nen/Tema

PesynbraT 00yuenus

THunbsl oHeHOYHBIX
MepOonpHUATHH

TCOPETUYICCKHUEC 3aJaH1s Ha
CBOMCTBA U IIOJIYUYCHUC
HCOPraHUYCCKUX BCIICCTB

33

OK 01
OK 02
OK 04

Nnentudukanuys
HEOPTaHMYECKUX
BEIIECTB

Uccnenosats
Ka4ueCTBCHHBIC PEAKIINH
HEOPraHUYECKHUX BEILIECTB

1. IIpakTMKO-OpUEHTUPOBAHHBIE
3aJIJaHHs [0 COCTABJIEHUIO
XUMUYECKHUX PEAKLUN C y4acTHEM
HEOPraHUYeCKUX BEILECTB,
HCIIOJIB3YEMBIX ISl UX
UJIEeHTU(DUKAIUH.
2.JIaboparopnas pabdora:
“Unentuduxarus
HEOPraHWYECKUX BEIIECTB’

Pa3nen 4. Ctpoenue u
CBOMCTBA
OpPraHMYecKux
BellecTB

HccaenoBarb cTpoeHue U
CBOIICTBA OPraHUYeCKUX
BelIeCTB

KonTtposabnas padora
«CtpoeHue u cBoiicTBa
OpPraHM4YecKHX BelecTB

4.1

OK 01

Knaccudukanms,
CTpOEHHE U
HOMEHKJIaTypa
OpPTaHMYECKUX BEIICCTB

Knaccudumnmponats
OpraHUYecKUe BEIeCTBA B
COOTBETCTBHUH C UX
CTPOEHHEM

1. 3amanus Ha cocTaBJICHHE
Ha3BaHUN OPTraHUYECKHUX
COEIMHEHHM 10 TPUBUAJILHOW WUITU
MEKIYHAPOIHON
CHUCTEMAaTUYECKON HOMEHKJIIATYypE.
2. 3aga”usa Ha COCTaBIICHUE
MTOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyIT
OpraHUYECKUX BEIECTB
OTJEIBHBIX KJIACCOB.

3. 3aaum Ha onpezeneHue
npocreimen (opMyIibl
OpraHUYECKON MOJIEKYJIbI, UCXOMS
U3 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHMYECKUX
COETMHEHU I

VcranaBiuBaTh
3aBUCHUMOCTh (PU3UKO-
XUMHYECKHX CBOMCTB
OpraHUYECKHUX BEIIECTB OT
CTPOECHUS MOJIEKYJI

1. 3agaHust Ha cOCTaBICHUE
YPaBHEHU XUMHYECKUX PEAKIUNA
C YYaCTHUEM OPraHUYECKUX
BEILIECTB HA OCHOBAHUHU UX
COCTaBa U CTPOEHHUS.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMHUYECKUX PEaKIUH,
WUTIOCTPUPYIOIINX XUMUYECKHE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS JAaHHBIX PEAKIUN U
TEHETHUYECKOH CBSI3U
OpraHUYECKUX BEUIECTB Pa3HbIX
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THunsl OEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znesn/Tema |  Pesyabrar 00yueHus .
MeponpusTHi
KJIACCOB.
3. PacueTHbIe 3a1auu IO
YpPaBHEHUSAM PEAKIUIl C yHaCTUEM
OpPraHMYECKUX BEILECTB.
4. JTaboparopHas paboTa
“IIpeBparieHnst OpraHu4eCKUX
BELIECTB IPU HarpeBaHUM"
4.3 |OK 01 WNnentuduxanus HccenenoBath 1.IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 OpraHUYECKUX BELIECTB, |[KAYECTBEHHBIC PEAKIIMKM  |3a/IaHMs 10 COCTABJICHUIO
OK 04 UX 3HAYCHUE U OpraHUYeCKUX XUMHUYECKHUX PEAKLINN C y9aCTHEM
IIPUMEHEHUE B OBITOBON |COETUHEHHM OTAETbHBIX |OpPraHUYeCKUX BEUIECTB, B T.4.
Y IPOU3BOICTBEHHOMN KJIaCCOB HCIIOJIb3YEMBIX JUISl MX
JIEeATEIbHOCTH YeJIOBEKa uaeHTUGUKAIUH B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JIaGopaTopHas paboTa:
“Unentuduxaryisi OpraHnIecKux
COEIMHEHUH OT/AEIbHBIX KIacCOB™
5 Pa3znen S. XapakrTepu3zoBathb
Kunernueckue n BJIMSIHME PA3JIMYHBIX
TepMOAMHAMHUYecKHe |(pakTopoB Ha
3aKOHOMEPHOCTH PaBHOBecHE U CKOPOCTh
NPOTEKAHUSA XHMHYECKHX peakuuii
XMMHMYECKHX peakuui
5 |OK 01 CKoOpoCTh XMMHUUYECKUX |XapaKTepu3oBaTh [IpakTHKO-OpHUEHTHUPOBAHHBIE
OK 02 peakiuii. XMMUYECKOe |BIMSHHUE KOHLIECHTPAIIMU  |TEOPETUUYECKHUE 3a/IaHUs Ha
IIK 4.1 paBHOBECHE pearupyromunx BeIecTB U |aHajau3 pakTOpOB, BIUSIONIUX HA
1K 4.3 TEMIIEpPAaTypbl HA CKOPOCTh |U3MEHEHNE CKOPOCTH XUMHUYECKON
XUMUYECKHUX PEAKLUN peakuuu. [IpakTuko-
XapakTepHu3oBarh OpPUEHTHPOBAHHbBIE 33/IJaHUS Ha
BIIUSTHUE U3MEHEHUS pUMeHeHue npuHnumna Jle-
KOHIEHTpauuu Bemiects, |lllaTenbe Ay HaxoxaeHUS
peaKIuu Cpeapl U HaIlpaBJICHUs] CMEILECHUS
TeMIIepaTypbl Ha PaBHOBECHS] XUMHUECKOUN peaKInu
CMEIEHHE XUMUYECKOTO |1 aHaJu3 (aKTOPOB, BIUSIOLINX
paBHOBECHS Ha CMEIEHNE XUMUYECKOTO
paBHOBECHS
6 HUccaenoBarb
Pasaen 6. PacTsophi HCTHHHBIEPACTBOPHI €
3aaHHBIMH
XapaKTepUCTHKAMH
6.1 |OK 01 [Tonsitue o pactBopax  (Pa3nuuaTh UCTUHHBIE 1. 3agaun Ha IPUTOTOBIIEHUE
OK 02 pacTBOpHI pacTBOPOB.
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THunbsl oHeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znesn/Tema |  Pesyabrar 00yueHus .
MeponpusTHi
IIKS5.3 2. [IpakTuKO-OpHEHTUPOBAHHbIE
pacueTHBbIE 3a/laHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U
IIPOU3BOJCTBEHHON AEATEIBHOCTH
4esioBeKa
6.2 |[OK 01 UccnenoBanue cBoiicts |HccnenoBats huznko- JlaGopaTopnas pabora
OK 04 pacTBOpOB XUMHUYECKHAE CBOMCTBA “IIpuroroBieHue pacTBOPoOB”
IIK 4.1 HCTHUHHBIX pacTBOPOB

IT | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COACPKAHME (COAEPKAHME IPUKIATHOTO MOLYJIs1)

7 Paspnen 7. OuenuBath nocJjieAcTBys (3ammra Keiica (c yuerom
Xumus B ObITY U OBITOBOI U Oyayuieii npogeccuoHAIbHOK
NMPOU3BOACTBEHHOM NMPOU3BOJACTBEHHOM JesATeJIbHOCTH)

AeATEeJbHOCTH AeATEeJLHOCTH YeJI0BeKa

JeJ10BeKa ¢ MO3HIMH
IKOJIOrHYECKOM
0e3onmacHOCTH

OK 01
OK 02
OK 04
OK 07
IIK 4.1
IIK 4.3

XuMus B ObITY U
IPOM3BOJICTBEHHOMN
NesITeIbHOCTH YETIOBEKA

O11eHnBaTh MOCIIEACTBUS
OBITOBOM U
MPOU3BOACTBEHHOM
JIeSITENILHOCTH YeJI0BEKaA C
MO3HUIAMN DKOJIOTHUECKOM
0e30IMacHOCTH

Keiic (¢ yuetom Oymymeit
npodeccroHanbHOM
NEATETLHOCTH )

Bo3MOHbBIE TEMBI KEHCOB:

1. Ilorennenue kmuMara u
BBICBOOOK/IEHUE Ta30BbIX
TUAPATOB CO JIHA OKEaHa.

2. Byayuue maTepualibl st aBUa-
, MAIIMHO- ¥ IPUOOPOCTPOCHHS.
3. HoBble maTepuansl 1Jis
COJTHEYHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
pacTUTENBHBIX TPENapaToB
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JUCT PETUCTPAIIMA U3SMEHEHHA
PABOYEN IMPOI'PAMMBI

0 CHeHaIbHOCTH / TIpodeccruu

(KOO U HauMeHOBaHUe HANPABIeHUst NOO20MOBKU / CheyuaibHocmu / npogeccuu)

(rox Habopa , bopma oOyueHus )

Ha20_ /20 y4eOHbIii roa

B pabouyto mporpaMmy BHOCSTCS CI€IYIOUINE U3MEHEHHUSI:

Howmep Howmepa naucros
. OcHoBaHue 1151 BHECEHUS
nu3Me- Paznien pabGoueit mporpammbl 3aMEHEH- AHHYJH- N
HOBBIX NU3MCHCHUUN
HCHUSA HBIX pOBaHHBIX

PaccMoTtpen Ha 3aceiaHuu NpeMETHOMN (LIMKJIOBOM) KOMUCCUU

MIPOTOKOJ OT « » 20 1. Ne

(0onxHocme) (nodnucs) (N.0. ®amunus)
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