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OnobOpeHna
Ha 3aceJJaHUHU IIelarOrMYeCcKOro coBeTa
IpOTOKOJ OT «28» uroHs 2024 1. Ne 9

Pabouas nmporpamma o6mieodpaszoBarenpHor aucruiumabl OJ. 12 Xumus paspaboraHa Ha
OCHOBE (henepa’abHOrO0 TOCYAAapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIApPTa CPEAHEro OOIIero
0o0pa3oBaHMs, YTBEPXKICHHOTO IIPUKa30M MHUHHCTEpCTBAa 0Opa3oBaHMS W Hayku Poccuiickoi
Oenepaunn ot 17 mas 2012 1. Ne413, 3aperucTtpupoBaHHOIO B MMHHUCTEPCTBE FOCTUIIUHU
Poccuiickoit ®enepaunu 07 wuronss 2012 r. peructpauuonubii Ne 24480 ¢ W3MEHEHMSIMU U
nononHeHusamu, [lpumepHoil mporpamMmbl  0011€00pa30BaTENbHON  AUCHUILIMHBI Xumus,
pexomengoBanHort ®I'BOY JIIIO HUPIIO B kadecTBe NMPUMEPHOM MPOrpaMMBl IS peaau3ariuu
OCHOBHOI mpodeccuonansHoil oOpa3oBatenbHoil mporpamMMbl CIIO Ha 0a3e OCHOBHOTO 00IIEro
00pa3oBaHMs C MOJYYSCHHEM CpelHero o0mero o0pa3oBaHus, YTBEpKACHHOW Ha 3acenanuu CoBeTa
[0 OIICHKE COJEp)KaHHUA M KauecTBa MPUMEPHBIX pabouux mporpamMm oOIeo0pa3oBaTeIbHOTO U
COLMATILHO-TYMaHUTAPHOTO IHKJIOB CPEIHET0 MPOPECCHOHATBHOTO 00pa3oBaHus, MPOTOKod 30
HOs10pst 2022 r Ne 14., ®I'OC CIIO no nmpodeccuu 46.01.03 «JlemonpounsBoautTesby, yTBEPKICH
npuka3oM MuHucTepcTBa npocsenienus: Poccuiickoit @enepannu ot 14 Hosi6ps 2023 roma Ne 857.
VYxpynHenHas rpynna mnpogeccun 46.00.00 Hcropus u apxeosorus.
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1.00mas xapakTepucTHKA pado4yeil NporpaMmmbl
0011e00pa3oBaTEeIbHOM TUCHUILINHBI

1.1. MecTO IMCHUILIMHBI B CTPYKTYPE OCHOBHOM NpogdeccuoHaJIbHOM
o0pa3oBaTeJbHOM MPOrPaMMbI
OO0meobOpa3oBaTeNbHass ~ JUCHHUIUIMHA «XUMUS»  SABISCTCS  00SA3aTEIBbHOM  YacThIO
00111e00pa30BaTEeILHOTO MUKJIA 00pa3oBaTeabHOM mporpaMmbl B cootBeTcTBUU ¢ PI'OC CIIO 1o
npodeccun 46.01.03 Jlenonpon3BoauTens

B coorBerctBun ¢ ®I'OC COO «Xumusi» sABiagerca 00s3aTeibHON AUCUMILUIMHOM Ha
YpOBHE cpeaHero obmiero oopasoBaHus. Ha u3ydyeHue NUCHMIUIMHBI «XUMHUS» OTBOJUTCS 72
Jaca.

1.2. ]_Ie.]'ll/l H INIAHUPYEMBIC PE3YyJbTAThI 0CBOCHUA TUCHUIIIMHBI:

1.2.1. leau aAucHUNJINHBI:

Conepsxkanue mporpamMmbl 00111€00pa30BaTEIbHON JUCIUIUIMHBL «XUMUS» HAIMPaBICHO
Ha JIOCTH)KCHUE CIICIYIOIINX IeJIeH:

dbopMUpOBaHHE Y CTYACHTOB TIPEJACTABICHHUS O XHUMHUYECKOW COCTABIISIOIICH
€CTeCTBEHHOHAYYHOH KapTHHBI MHpa KaK OCHOBBI TNPHUHSITHS PEUICHUHA B >KU3HECHHBIX U
MIPOU3BOJICTBEHHBIX CHTYAIIHIX, OTBETCTBEHHOTO ITOBEJCHHS B IIPUPOTHON Cpe/Ie.

3agauu AUCHMILINHBI:

1) 1) chopmupoBaTh MIOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHMSI XUMHUECKUX MTPOIIECCOB

U SIBJICHUH B OKpYXKAaIOIIEH cpene, LEJIOCTHOM HAay4HOW KapTUHBI MHpa, B3aUMOCBSA3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS MPOBOJUTH PACUETHI MO XUMHUYECKUM (POpMyliaM U ypaBHEHUSIM
XAMHYECKUX PEaKIui, IUIaHUPOBAaTh W HHTEPHPETUPOBATH PE3YIbTATHl XUMHUYECKUX
AKCIIEPUMEHTOB,

3) chopMUpOBaTh HABBIKK MTPOBEJCHHUS XUMUICCKUX IKCIIEPUMEHTAITLHBIX CCIICAOBAHNN
C coOmoJieHueM TMpaBui 0€30MacHOro OOpalleHus ¢ BeHlecTBaMH U J1TaOOpaTOpPHBIM
o0opynoBaHuEM;

4) pa3BUTh YMEHHUS aHAIU3UPOBATh, OLIEHWBATh, MPOBEPSATH HA JOCTOBEPHOCTh H
00001aTh HHPOPMAITHIO XUMUYECKOTO XapaKTepa U3 Pa3IMyHbIX HICTOYHHUKOB;

5) chopmupoBaTh yYMEHHUS MPOTHO3UPOBATH TOCIEACTBUS CBOCH JEATENBHOCTH U
XUMUYECKHUX TTPUPOIHBIX, OBITOBBIX U MMPOU3BOICTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh TOHUMAHWE 3HAYUMOCTH JOCTIKCHHH XHWMHUYECKOW HAYKH H
TEXHOJIOTHH JIJIsl Pa3BUTHSI COIMATBLHON M MPOU3BOJICTBEHHOU cep

1.2.2. [lnannpyemblie pe3yJIbTAThI OCBOCHHS 0011e00pa30BaTEIbHON IMCUUILIUHBI B
coorBercTBMH ¢ PI'OC CIIO u Ha ocaose PI'OC COO

Ocoboe 3HaueHue aucuuIuinHa uMeet rnpu popmupoBanuu OK u ITK



Kon n

[Inanupyemble pe3ybTaThl 0CBOCHHS THCIUIIUHBI

HaAaHMMEeHOBaHHUe
¢dopmupyembIx O61mue JAucuunimHapHbie
KOMIIeTeHIM i
OK 01. B yacTu Tpya0BOro BoCUTAHMS: - BJIAQJAE€Th CUCTEMOW XHUMHYECKUX 3HAHUH, KOTOpass  BKIIKOYAET:
Bri6upats - TOTOBHOCTh K TPYyAY, OCO3HAHHUE IIEHHOCTH | OCHOBOIIOJATaloNIMe MOHATHS (XUMUYECKUU 3JIEMEHT, aTOM, JJIEKTPOHHAs
CIIoCOObI MacTepcTBa, TPYA0Jt00ue; oboj0uKa aroma, s-, p-, U-3JeKTpOHHBIE OpPOMTAIM aTOMOB, HOH, MOJIEKYIIA,
pelieHus 3aaa4y - TOTOBHOCTh K AaKTUBHOM JIE€ATEIBbHOCTH | BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, CTEIICHb OKHUCIICHUS, XUMUYECKas
poeCCHOHANIBH | TEXHOJOTHUYECKOU u COLIMAJILHOMU | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJSIPHBIA 00BEM, YIIEpOAHBIA CKEJeT,
O JISSITEIIBHOCTH | HAIPABJICHHOCTH, CIIOCOOHOCTh HWHUIIMUPOBATH, | QYHKIIMOHAILHAS TPYIIA, PaIUKal, U30MEpHs, U30MEPbl, TOMOJIOTHUECKUN
NPUMEHUTEIBHO | MJIAHUPOBATh M CAMOCTOSITENIbHO BBIMOJHATE | PSi/l, TOMOJIOTH, YIII€BOIOPOAbI, KHCIOPOA- M a30TCOJEPKAIINE COSAMHECHHUS,
K Pa3JInuHbIM TaKylo JIeSITeIIbHOCTD; OMOJIOTMUECKN aKTUBHBIE BEIIECTBA (YIJIEBOJIbI, YKUPBI, OCJIKH), MOHOMED,
KOHTEKCTaM - HHTEpeC K pa3IuYHBIM chepam | moauMep, CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYISPHBIE COEIUHEHUS,
npodeccCHOHATLHOM IS TEIILHOCTH, KPUCTAJUTMYECKAsl PEIIeTKa, TUIBl XUMHUYECKHX PEaKIui (OKHCIUTEIbHO-
OBiasenne YHMBEPCAIbHBIMH Y4YeOHBIMH | BOCCTAHOBUTEIbHBIE, IK30-H IHAOTEPMHUUECKUE, PEAKIIUU HOHHOI'O OOMEeHa),

MO3HABATEJbHBLIMH JAeHCTBUSIMMU:

a) 0a30Bble JOTHYeCKHE JelCTBHS.

- CaMOCTOSITEIIBHO (hopMynpoBaTh u
aKTyaJIM3UpOBaTh MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBAaTb CymeCTBeHHBIﬁ IMPpU3HAK WA
OCHOBaHUS U CpaBHEHUS, KIacCHU(PUKALUU U
0000IIICHHS;

- ONpeAeNaTh LEeNu JAESITeNbHOCTH, 3a]1aBaTh
mapaMeTphl U KPUTCPHUU UX JOCTUIKCHUSA

- BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUNS B
paccMaTpruBACMBIX SABJICHUAX,

- BHOCUThb KOPPEKTHBBl B J€ATEIbHOCTD,
OIICHUBATh COOTBETCTBUC PEC3YJIbTATOB IMCIIAM,
OLICHUBATh PUCKHU MOCIEICTBUI 1€ITEIbHOCTH;

- pa3BHUBaTH KpC€aTuBHOC MBIIIIJICHHUEC npu
pElIeHNH KU3HEHHBIX MPoOIeM

0) 0a3oBbIE HCCJIEN0BATEIbCKHUE IeHCTBUS:

- BIIAJICTh HaBBEIKAMHU y4eOHO-
HUCCIIEI0BATEIbCKOU u MPOEKTHOM

pacTBOp, JIEKTPOIUTHI, HEAIEKTPOJIUTHL, ANEKTPOIUTUYECKAS AUCCOLUALINS,
OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUECKOW peaklui, XUMUUECKOe
paBHOBECHE), TEOPUU M 3aKOHBI (TEOpPHUS XUMHYECKOIO CTPOEHHUS
oprannueckux BemecTs A.M. ByriepoBa, Teopusi 3IIEKTPOJIUTHYECKON
aucconuanuy, nepuogudeckui 3akon J[.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMUH, (HaKTOIOIHUECKUE
CBEJIEHUS] O CBOMCTBAX, COCTaBe, MOJIYYEHUU M O€30M1aCHOM HCIOJIb30BaHUH
BOKHEHIINX HEOPraHMYECKUX U OPraHMYeCKHX BEIeCTB B OBITY H
MIPaKTUYECKON AESITEIbHOCTH YEJI0BEKA;

- YMETb BBIBJISITH XapaKTE€pHbIE INPU3HAKKM U B3aUMOCBS3b H3yYEHHBIX
MOHATUM, TPUMEHSATH COOTBETCTBYIOIINE MOHITHSI IPU ONMCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYECKUX M OPraHWYEeCKUX BELIECTB U UX IpEBpallEHU;

BBISBJISATH  B3aUMOCBSI3b  XMMUYECKMX  3HAHMM C  IOHATHSAMH U
IpEACTABICHUAMU APYTHUX €CTCCTBCHHOHAYYHBIX MMPECAMETOB;

- YMETh HCHOJIb30BaTb HAMMEHOBAHUsS XHUMHYECKUX  COCIUHEHUU
MEXKIYHAPOJHOTO COK03a TEOPETUYECKOW ¢ TNPUKIAAHOW XHMUU U

TPUBHAIbHbIE HA3BaHUS BAXKHEHIINX BEIIECTB (ITUJICH, alleTUJIeH, TJIULEPHH,
¢denon, dopmanpaerun, yKCycHas KUCIIOTa, TJIMLIWH, YrapHbld ras,
YTJIEKUCIIBIN Ta3, aMMHaK, raiieHasl U3BeCTb, HeralleHass U3BeCTh, MUThEBas
COa M JPYTUX), COCTaBIATh (HOPMYIJIBI HEOPTaHMYECKHX M OPTaHMYECKUX




NEeSATEIbHOCTH,
npo0em;

- BBUBJISITH IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3H U
aKTyaJM3UpOBaTh 3aJady, BbIIBUIATh TUIIOTE3Y
€€ pELIeHMs, HaxOOUTb AapryMEHThl  JUId
JI0Ka3aTesIbCcTBa CBOMX YTBEPXKICHUH, 3a/1aBaTh
IapaMeTpsl U KPUTEPUU PELICHMUS;

- QHAJU3HUPOBATH MOJYUYECHHBIE B XOJI€ PELICHUS
3a/lauM pe3yJbTaThl, KPUTUYECKU OLEHUBATh UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh HU3MEHEHUE B
HOBBIX YCJIOBHUSX;

- YMETh NIEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO
U IPAKTUYECKYI0 00J1aCTH KU3HEAESITEIbHOCTH;
- YMETh HUHTETPUPOBATH 3HAHUS U3 Pa3HbIX
MPEAMETHBIX 00JIaCTeH;

- BBIIBUTaTbh  HOBBIE  WJIEH,
OpPUTMHAJIbHBIE MTOJIXO/Ibl U PELLICHUS;
- CIOCOOHOCTh MX UCIIOJIb30BaHUS B
IT0O3HABATEILHONW U COLMAIBHON IPAKTUKE

HaBbIKaMH paspCiiCHuA

npeajiaraTb

BELIECTB, YPAaBHEHHUS XUMHUYECKUX pEaKIuil, OOBACHATH UX CMBICI;
MOATBEPKIaTh XapakTepHbIe XUMHUYECKHE CBOIiCTBa BEIIECTB
COOTBCTCTBYIOIIMMHU SKCIICPUMCHTAMUA U 3alIUCAMU ypaBHeHI/IfI XUMHNYCCKUX
peaKInii;

- YMCTbH YCTAaHAaBJIMBATb MNMPHUHAIJIC)KHOCTH H3YUYCHHBIX HCOPraHMYCCKUX U
OpPraHMYECKUX BEIECTB K ONMPEAeNIEHHBIM KJIaccaM M TpyIIaM COSAMHEHUH,
XapaKTCPU30BaTh HUX COCTaB H Ba)KHEUIIne CBOfICTBa; OIPCACIIATL BH/BL
XUMHUYECKHUX CBSI3eH (KOBaJIGHTHAsl, MOHHAs, METAJUIMYeCcKas, BOJIOPOAHAS),
THUIIBI KPUCTAJUIMYCCKUX PCHICTOK BCUICCTB; KJIaCCI/I(i)I/IIlI/IpOBaTI) XUMHWYCCKUEC
peakuuu;

- chopmupoBaTh MNpEACTABICHUSA: O XUMHUYECKOH  COCTaBISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XMUMHH B TIO3HAHWUU SIBICHUN
npupoasl, B (OPMHUPOBAHWM MBIIUICHUS H KYJAbTYPHl JIMYHOCTH, €€
(YHKIIMOHATTBHOW TPAMOTHOCTH, HEOOXOAMMOMN 7Sl PEIICHUS MPAKTHUECKUX
3a/1a4 ¥ KOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM cpejie;

- YMeThb HIPOBOJUTH pacueThl MO XHUMHUYECKUM (GopMysaM U ypaBHEHUSIM
XUMHUYECKUX  pEaKIuil C UCHONb30BaHWEM  (DU3MYECKUX  BETUYHH,
XapaKTEePU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; WCIOIb30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA IJId IPUHATHA peHICHI/Iﬁ B KOHKPETHBIX
YKU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnonp3oBaTh
COBpPEMEHHBIC
CpeICTBA MOUCKA,
aHanu3a u
WHTEPIIPETAUN
uH(pOopMaluu U
UH(OPMAIIMOHHBI
€ TEXHOJIOTHH
JUIA BBITTOJIHEHUS
3a7a4
npodeccuoHanbH
OU NIeITEeNbHOCTH

B o6s1acTH IEHHOCTH HAYYHOI'0 MO3HAHUS:

- c(OpMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAayKd U OOIIECTBEHHOW MPAKTHUKH,
OCHOBaHHOTO Ha Juanore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpLICHCTBOBAHNE A3BIKOBOM u
YUTATEIbCKOM  KyJIbTypbl  KaKk  CpeIcTBa
B3aUMOJCHCTBUS MEXAY JIIOJbMU M IO3HAHUS
MUDa;

- OCO3HAHME LIECHHOCTH HAay4HOH JEATEIBbHOCTH,
TOTOBHOCTb  OCYIIECTBJISITb  IPOEKTHYKO M

- yMeTh IUIAaHUPOBaTb W  BBINOJHATh XUMHMUYECKUH  HKCHEPUMEHT
(mpeBpalieHus OpPraHWYECKMX BEUIECTB IPU HAarpeBaHUM, IOJIyYEHHUE
STWJIEHA U U3yYEHHUE €ro CBOMCTB, KAUECTBEHHbIE PEAKLIMM Ha allbJeTU[bl,
KpaxMal, YKCYCHYIO KHCJOTY; JeHaTypauusi O€JIKOB IpH HarpeBaHuH,
LBETHbIE pEaKIMH OeNKOB; NPOBOAUTH pEaKIMM HOHHOTO OOMeHa,
OTIpeNIeNIATh CPey BOAHBIX PACTBOPOB, KAUECTBEHHbIE PEaKIMM Ha CyIbdart-,
KapOOHaT- ¥  XJOPUA-aHUOHBI, HAa KaTMOH AaMMOHHA;  pellaTh
JKCHEepUMEHTANIbHbIE 3afaun 1o TeMaM "Meramnsl" u "Hemeramnel") B
COOTBETCTBUM C MPaBWJIAMU TEXHUKH O€30MacHOCTH MpH OOpalleHuu ¢
BEIIECTBAMH U JIaOOPaTOPHBIM 00OPYAOBAaHHEM; MPEJCTABIATh PE3yIbTaThl
XUMHYECKOT0 IKCIIEpUMEHTa B (hOpMe 3alicH YpaBHEHHH COOTBETCTBYIOIINX
peakiuii 1 GopMyIupOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3yJbTaTOB;

- yYMEThb AaHAJU3HUPOBATh XHUMHUYECKYI0 HWHGOpMAIMIO, MOIy4aeMyl H3




HCCIICOIOBATCIILCKYIO JACATCIIBHOCTD
HUHAWNBHUAYAJIIbHO U B I'PYIIIIC,
OBJIa)IeHI/Ie YHuB€EpcCaJdbHBIMHA yqeﬁm,an

NMO3HABATEJbHBIMHU AeHCTBUAMM:

B) padorta ¢ nHgopManmeii:

- BJaJileTh HAaBbIKAMU MOJY4YEHUs HH(OpMaLuu
13 MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBLHO
OCYILIECTBIIATh IIOUCK, aHAJIU3, CUCTEMATH3ALNIO
U HMHTEPIPETAui0 HMHPOPMAIMUA PA3ITHUHBIX
BUJIOB U ()OPM IIPEICTABICHMUS;

- CO3JaBaTh TEKCTHI B Pa3IMUYHBIX (opmarax c
y4eTOM Ha3HaueHus HH(oOpManuu | LeJIeBOi
ayJAUTOpUH, BBHIOUpAs ONTHMAIBHYIO (opmMy
IIPEICTABICHNS U BU3YyaIU3aliHy;

- OLEHUBATH JOCTOBEPHOCTb, JIETUTUMHOCTh
uHpoOpMalUK, €€ COOTBETCTBHE IIPAaBOBBIM U
MOPAJIBHO-ITUYECKUM HOpMaM;

- HCIIOJIb30BaTh CPEJCTBA MH(DPOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B pEUICHUH

KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpraHn3allvOHHBIX 3aaa4 C C06J'IIOI[CHI/I€M
Tpe60BaHPII>i SpPTOHOMUKH, TCXHHUKHU

0€30MacHOCTH, THTHEHBI, pecypcocOepexeHus,
NPaBOBBIX M 3TUYECKUX  HOPM,  HOpPM
nH(pOpPMaIIMOHHOM 0€30MMaCHOCTH;

- BJIaJIeTh HaBbIKAMH PAcTlO3HABaHMS U 3AIIUTHI
nH(popmanuu, THPOPMAIIMOHHOM 0e30acHOCTH
JIMYHOCTH,

pa3HbIX HUCTOYHHMKOB (CpencTB MaccoBod uHpopMmainuu, cetb MHTepHeT u

ApyTHue);
- BJIaACTH OCHOBHBIMHA METOJaMHU Haquoro ITIO3HAHUA BCIICCTB nu

XUMHUYECKUX  sIBJeHMM  (HaOmioJeHue,  U3MEpeHHe,  AKCIEePHUMEHT,
MOJICJIMPOBAHUE);

- YMeThb NHPOBOJUTH pacueThl MO XHUMHUYECKUM GopMysiaM U ypaBHEHUSIM
XUMHUYCCKUX peaKuHﬁ C HUCITOJIB30BaAHUEM (1)I/ISI/II-IGCKI/IX BCJINYHH,

XapaKTepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMaJsibHBIE YCIIOBUSI) TIa30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CHUCTEMHbIE XMMHUYECKHE 3HAHMs JUIsl MPUHATUS PELIEHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyallHUAX, CBA3AHHBIX C BEHICCTBAMHA U UX ITPUMCHCHHUEM

OK 04.

O dexTuBHO
B3aNMOJICHCTBOB
aThb U paboTaTh B
KOJIJICKTHBE U
KOMaH1e

- TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH ¥ CAMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBBIKAMU y4eOHo-
HCCIIEIOBATENILCKOM, TPOEKTHOW M COLMAJIbHOMU
JIeSITETLHOCTH;

OBaaaenue YHHMBEPCAJIbHbIMHA
KOMMYHHKATHBHBIMY JeHCTBUSIMM:

- yMeTh IUIAHUPOBaTh M  BBIMOJHATh XUMHUYECKUA  OKCIEPHUMEHT
(mpeBpallieHuss OpPTaHUYECKUX BEIIECTB MPH HArPEeBAaHUU, MOJyUYEHHUE
STUJICHA M M3YYECHHE €Tr0 CBOMCTB, KaU€CTBEHHBIC PEAKIIMH HA albJETH]IbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypalus OelIKOB IpH HarpeBaHUU,
IIBETHBIC PEAKIMA OCJIKOB; TIPOBOJUTH PEAKIIMA HWOHHOTO OOMEHa,
OTIPEEIISATH CPEely BOJHBIX PACTBOPOB, KAUYECTBEHHBIE PEaKIIMK Ha Cylbdar-,
kapOOHaT- W  XJIOPDUA-aHMOHBI, HA KATHOH AaMMOHHS;  pemiaTh




0) coBMecTHasl 1eSITeJIbHOCTD.

- IOHMMATh M HCIOJIb30BaTh IPEUMYLIECTBA
KOMaHHOW ¥ UHIAMBHUYaTbHOIN paboThI;

- IPUHHMMAThH LIEJIM COBMECTHOM [EATEIBHOCTH,
OpPraHMU30BBIBATh U KOOPAUHHUPOBATH IEHCTBUS
10 €€ JOCTH)KCHUIO: COCTABIIATH IIJIaH ACHCTBUM,
pacnpenenarb poiad € Y4ETOM  MHEHHM
Y4aCTHUKOB o0CyX/1aTh pe3yIbTaThl
COBMECTHOH paboThI;

- KOOPJMHHUPOBaTb M BBHINOJHATHE pPAabOTy B
YCIIOBUSIX ~ pEAJIbHOTO,  BUPTYaJbHOIO U
KOMOHMHUPOBAaHHOI'O B3aUMOJECHCTBUS;

- OCYILIECTBIATH IIO3UTUBHOE CTPATErMYECKOe
IIOBE/ICHUE B PA3JIMUHBIX CUTYaLUsAX, IPOSBIATH

TBOPYECTBO u BOOOpakeHue, ObITh
MHUIMATUBHBIM
Osiagenne YHHBepCAJbHBIMHU

peryJiTUBHbIMH JeHCTBUSMMU:

') NPUHATHE ce0s1 M APYrUX JIOAeii:

- NpPUHUMAaTh MOTHBBI M apryMEHTBl JPYrUX
JIFOJIeH TIPU aHAJIM3€ PE3YJIbTATOB JEATEIbHOCTH;
- TNpU3HaBaThb CBOE MPaBO M IMpPaBO JPYrUX
JIFOJICH Ha OIIHUOKY;

- pa3BUBaTh CIIOCOOHOCTH MTOHUMATH MUD C
TIO3UIIMH IPYTOTO YEJIOBEKa;

JKCIICpUMEHTAIbHBIC 3afaun 1o TeMaM "Mertamisl" u "Hemertamnsl") B
COOTBETCTBUM C MPaBWJIAMU TEXHUKH O€30MacHOCTU MpH OOpalleHuu C
BEIIECTBAMH U J1a00OpaTOPHBIM O00OPYAOBAHHUEM; MPEICTABIATH PE3YIIbTATHI
XUMHUYECKOT0 SKCIIEpUMEHTa B (popMe 3amucy ypaBHEHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUPOBATEH BHIBOJIBI HA OCHOBE ITHX PE3yIhTaTOB

OK 07.
ConeiicTBOBATHh
COXPaHEHUIO
OKpYyKaroleun
CpeIibl,
pecypcocoepexe
HUIO, IPUMEHSTH
3HaHUS 00
U3MEHEHUU
KJIUMaTa,

B o6s1acTH 3K010rM4YECKOr0 BOCIIUTAHUSA:
- cOPMHUPOBAHHOCTDH FKOJIOTMUECKOH KYJIbTYpHI,

TIOHUMAaHUE BIIASTHUSI COIIMAJIBHO-
IKOHOMHYECKHX IPOIECCOB HAa  COCTOSHUE
NPUPOJHOW M COIHMAJIBHOM CpeNbl, OCO3HAHHE
IJ100aJTEHOTO Xapakrepa IKOJIOTHYECKUX
npobiem;

- IUIAHUPOBAHHUE U OCYIIECTBIICHHE NEHCTBHUI B
OKpY>Kalolllel cpelle Ha OCHOBE 3HAHUsS LENEH
YCTOMYHMBOTO pa3BUTHUS YEJIOBEUECTBA;

- chopMupoBaTh MpEACTABIEHUS: O XHUMHUYECKOH COCTaBMIsIOIEH
eCTeCTBeHHOHaquOﬁ KapTUHBI MHUpa, pOJIU XUMHUHU B IMO3HAHHUU SIBJICHUN
OpUPOAB,, B (OPMHPOBAHWHM MBIIIICHUS M KYJIbTYpbl JHYHOCTH, €€
(YHKIIMOHATIBHOW TPAMOTHOCTH, HEOOXOAMMOMN /7Sl pEIICHUs MTPAKTHUECKUX
3a/1a4 U IKOJIIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U
MPUPOIHOM CpeJe;

- YMeTh COOMI0JaTh MpaBUiia YKOJIOTUYECKHU I€IeCO00pa3HOrO MOBEACHHS B
OBITY ¥ TPYIOBOM NEATEIBHOCTH B IENSAX COXPAHEHHUS CBOETO 37I0POBbS H
OKpY’Kalollled MPUPOJIHON Cpelibl; YYUTHIBATh ONACHOCTb BO3JEHCTBUS HA
JKUBBIE OPTaHMU3Mbl ONPEJICTICHHBIX BEIIECTB, MOHUMAsi CMBICH IMOKa3aTels




IIPUHLUIIBI AKTUBHOE HEINpUATHE ACHCTBUM, NPUHOCAIIUX | MPEAEIbHON JOIYCTUMOM KOHLIEHTpauuu
OepexIIBOro BpEJ OKPYXaKOILEH Cpee;
IIPOU3BO/JICTBA, - YMEHHE MPOTHO3UPOBATh HEOIATONPUATHBIE
3¢ dexTuBHO 3KOJIOTUYECKUE MIOCJIE/ICTBHS
JIEICTBOBATH B NpEANPUHUMAEMBIX JEHCTBUM, IMPENOTBPAILATh
Ype3BbIYATHBIX UX;
CUTYaIUIX - pacimpenue OIbITa JeSITEIIbHOCTH
9KOJIOTMYECKON HAIlPaBJIECHHOCTH;
- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEA0BATENIbCKOM, MPOEKTHON U COLIMAJIBHON
JIeSITENIbHOCTH;
K 2.3 - BJIaJICHHE OCHOBHBIMH METOJAMH HAYYHOTO | - c(OopMUpOBaTh yMEHHUS aHAIM3UPOBATH XHMHUYECKYI HH(OPMAIHIO,
OcylecTBIATh | MO3HAHUSI BEUIECTB M XUMHUYECKHX SBJICHUH | MOJIy4aeMyIO U3 Pa3HBIX HCTOUYHUKOB (CPEICTB MAacCOBOW MH(OPMAIINH, CETh
TeKyIlee (mabmonenue, HU3MEpPEHHE, SKCIIEpUMEHT, | VIHTepHeT, u Apyrue)
XpaHEHUe, YUeT | MOJEIMPOBAHUE)
U - copMHpPOBAaHHOCTH YMEHHH IPOBOJUTH
UCIIONIb30BAaHUE | pacueThl C  HCIOJb30BaHHEM  (DHU3MYECKHUX
nen BEJIMYMH, XapaKTepU3YIOLIUX BEIIecTBa C
(TOKYMEHTOB) KOJIMYECTBEHHONW CTOPOHBI: Macchl, oO0BeMa
ra3oB, KOJMYECTBO BEIECTBA; MCIOJb30BaTh

CUCTCMHBIC XUMHUUYCCKUEC 3HAHUA OJId MPHUHATHA
peI_HeHI/Iﬁ B KOHKPCTHBIX KHN3HCHHBIX
CUTyalusiaXx, CBA3aHHBIX C BCHICCTBAMU MU HX
IMIPUMCHCHUCM




2.CTpyKTypa U colep:kaHue 00111e00pPa30BATEIbLHOM JUCIIUIJIMHBI

2.1 O0beM TUCHUILINHBI U BUIbI Y4e0HOii padoThI

Buj yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpPaMMbl THCHUIINHBI 72
1. OcHoBHOe coaep:kaHue 64
BT. U.:
TEOPETHYECKOE 00yUeHne 20
IIPAKTUYECKUE 3aHATUS 34
nabopaTopHbIC 3aHATHS 14
2. IlpodeccnoHaLHO-OPHEHTHUPOBAHHOE COIEPKAHUE 6
BT. Y.:
TeopeTudeckoe o0yuyeHue 2
IIPAKTHUYECKUE 3aHATUS 4
B ToM 4uciie B popMe NpakTHYECKON MOATOTOBKH 52
IIpomexyTouHas arrecTanus — JupGepPCHIIMPOBAHHBIN 3a4eT 2
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1.2. TemaTu4eckuii NJIaH U coePKAHUE TUCHMILIUHBI « XUMUS

HaumeHoBaHue Conep:kanue yuyeOHOro Mmarepuasa (0OCHOBHOE M NPO(PecCHOHATIBLHO-OPUEHTHPOBAHHOE), OB LeM 1aCOR dopmMupyembie
pa3IesioB U TeM J1a00pATOPHbBIE U MPAKTHYECKHE 3AHSTHS, IPHKJIATHONH MOIYJIb KOMIIETEHIHH
1 2 3 4
OcCHOBHOE coJiep:KaHue 64
Pasznesn 1. OcHOBBI CTPOEHUSI BelIeCTBA 6
Tema 1.1. OcCHOBHOe co/Iep:KaHue 4 OK 01
Ctpoenue aToM0B | [IpaKkTHYECKHE 3aHATHS 4
XAMHICCKIX CoBpeMeHHass MOJeIb CTpocHUs aroma. CHUMBOJMYECKHH SI3BIK XHMHH. XUMHYECKHAN 3JIEMEHT.
SJICMCHTOB IpakTuyeckoe 3ausitme 1 DiexTpoHHas KoH(urypamus artoma. KiaccupuKanus XHMHYCCKUAX
fipupoaa 3NIEMEHTOB (s-, P-, d-ayemeHThI). BasieHTHBbIE 37€KTpOHBI. BaleHTHOCTh. DJIEKTPOHHAs MPHPOAA 2
XAMAHCCKON XMMHUYECKON CBSI3H. JJIEKTPOOTPHUIATEIILHOCTh. BUIbI XMMHUYECKOW CBSI3U (KOBAJCHTHAs, WOHHAs,
CBI3H MeTaJJIMYeCKas, BOIOPOIHAs) M CIIOCOOKI ee 00pa3oBaHMs
IpakTryeckoe 3ansiTue 2 Perienre 3a1aHuii Ha UCIOJIB30BAHUE XMMHUYECKOM CHUMBOJIMKH U Ha3BaHUI
COCIMHEHUI 110 HOMEHKIIATypE MEXIYHApOJHOIO COK03a TEOPETHYECKOW W MPHUKIAIHOM XHUMHH H
TPUBHAIBHBIX HAa3BAHUH IS COCTABJICHHUS XMMHUUYECKUX (POPMYII JIBYXaTOMHBIX COEIMHEHH (OKCHJIOB,
CyIb(pUI0B, THAPUIOB M T.I1.) M IPYTHX HEOPraHUUYECKUX COETUHEHUN OTAENbLHBIX KIACCOB. 2
[NpakTrHyecKue 3aaHus Ha YCTAaHOBJICHUE CBS3M MEXIY CTPOEHHEM aTOMOB XMMHYECKHX DJIEMEHTOB U
NEPHOIUUECKUM U3MEHEHUEM CBOWMCTB XUMHYECKHMX DJIEMEHTOB M UX COEIAMHEHUH B COOTBETCTBHHU C
nosiokeHrneM [1epruonIecKoil CHCTEMBI.
Tema 1.2. OcHOBHOe co/iep:KaHue 2 OK 01
[Tepuoanueckuit IIpakTuyeckue 3aHATHS 2 0K 02
3aKOH ¥ TaOmuIa IpakTuyeckoe 3anaTue 3 [leproanueckas cucreMa XuMHIeckux semenTos JI.1. Menaeneesa.
AW MenneneeBa |uspyeckuii cMbIc IMepuoauueckoro 3akona JI.1. MeneneeBa. 3aKOHOMEPHOCTH H3MEHEHHSI CBONCTB
XUMHYECKUX DJIEMEHTOB, 00pa3yeMbIX HMH TIPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBHH C
MOJIOKEHHEM XUMHUYECKOTO dieMenTa B [lepruoauyeckoii cucreme. MUPOBO33PEHUIECKOE U HAYTHOE
3Hauenue [lepuonnueckoro 3akona /.M. Menneneesa. IIpornossl JI.1. Menneneea. OTKpbITHE HOBBIX 5
XUMHYECKHUX DJIEMEHTOB.
Pelenue npakTHKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aIaHUM HAa XapaKTEPU3AIMI0 XHMUYECKHX
35IeMeHTOB «MeTauTnueckre / HeMEeTaUTMIECKHE CBOUCTBA, DIICKTPOOTPHUIIATETHHOCTD XHMUIECKHX
3JIEMEHTOB B COOTBETCTBHMH C UX DJIEKTPOHHBIM CTPOEHUEM H TIOJIOKEHHEM B TIEPHOMYECKON CHCTEME
xumudeckux dyemenToB .. Menaeneenay
Pa3pnen 2. XuMu4yeckue peakuuu 8
Tema 2.1. Tuns! \ OcHoBHOeE coepKaHue 4 OK 01
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XUMHUYECKUX IIpakTHyeckne 3aHATHSA 2
peakiuit IIpakTnuyeckoe 3ansitue 4 Kiaccudukanuss W TUNBl XMMUYECKUX pEaKUMAd C  ydacTHEM

Heopranuueckux BemiecTB. CocTaBlieHHE YPAaBHEHUH peaklMii COeIMHEHMs], Pa3JI0KEHHUs, 3aMEeICHNUs,

oOMeHa, B T.4. peaKuil TOPEHUs, OKUCIICHUA-BOCCTAHOBIICHUSI.

VYpaBHeHUsT OKuUCIEHUsI-BOCCTaHOBICHUS. CTeneHb OkucieHus. OKHUCIUTEIb U BOCCTAHOBUTEIIb. 2

CocraBneHrne W ypaBHUBAHHME OKHUCIMTEJIBHO-BOCCTAHOBUTEIBHBIX PEAKLMI METOJIOM 3JIEKTPOHHOI'O

Oanmanca. OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIMM B MPUPOJIE, MPOU3BOJACTBEHHBIX IMPOIECCaX H

KU3HENIEATEIIbHOCTH OPraHU3MOB

IIpakTHyeckoe 3anaTHe S5 KonnuecTBeHHbIE OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE

3aKOHBI B XMMHHM U PACUETHI 10 YPaBHEHUSIM XUMHUYECKHX peakiui. Moib Kak eIuHUIa KOJINYECTBa

BellecTBa. MoJsipHass Macca. 3aKOHBI COXPaHEHUs MAacChl U 3HEPruu. 3akoH ABoraiapo. MomispHbIi 2

00beM ra3oB. OTHOCHTENbHAS TUIOTHOCTh Ta30B. PacueTsl MO ypaBHEHUSM XHMHUYECKHUX PEAKIUH C

MCIOJIb30BaHHUEM Macchl, 00beMa (HOpMaJIbHbBIE YCIOBHSI) Ta30B, KOJTMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coJep:kaHue 4 OK 01
OJNEKTPONUTHIECKA | [paKkTHYECKHE 3aHATHS 2 OK 04
A WCConHanus Teopus 371€KTpOAUTHUECKON qucconranu. MoHbl. DNEeKTPOIUThI, HEAIEKTPOIUThL. Peakiuu MOHHOTO
MOHHBII OOMEH

oOMeHa.

IIpakTuyeckoe 3ansitue 6 CocTaBieHre peakilii HOHHOTO OOMEHA MyTeM COCTABJICHUS UX MOJHBIX U 2

COKpAIIIEHHBIX MOHHBIX ypaBHEHUU. KUCIOTHO-OCHOBHBIC peakiuu. 3a/laHusl Ha COCTaBICHUE MOHHBIX

peaxkuui

JlaGopaTopHble 3aHATHUS 2

JlabopaTopnoe 3anusiTue 1 Tunbsl XUMHUYECKUX PEAKITUH.

HccnenoBanue TUIOB (TI0 COCTaBY U KOJMYECTBY UCXOAHBIX U 00Pa3yIOIINXCS BEIIECTB) U MPU3HAKOB 5

XUMHUYECKUX peakiuid. [IpoBenenne peakiuii HOHHOT0 0OMeHa, ONPEIEIICHUE CPEIbl BOTHBIX

pacTBOpOB. 3aJaHusl HA COCTABICHNE NOHHBIX PEaKINil

IIpakTHyeckoe 3ansaTHe 7 KonTposbHas padora CTpoeHue BEIECTBA U XUMUYECKHE PEAKIIUH 2
Paszpgea 3. CTpoeHue U CBOICTBA HEOPraHUYECKUX BelleCTB 16
Tema 3.1. OcHOBHOe co/iep:KaHue 4 OK 01
Knaccupukanus, | Teoperuueckoe o0ydenue 2
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HOMEHKJIaTypa U
CTPOEHHE
HEOPraHUYECKUX
BEILECTB

[Ipenmer Heoprannyeckoit xumun. Kinaccudukanus Heoprannueckux BemiecTs. [IpocTbie U croxHbIe
BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIECTB (OKCHU/IbI, TUIPOKCUIBI, KUCIOTHI, COJIN). B3aumMocBsi3b
HEOpPraHUYECKUX BEIIeCTB. ATperatHble cOCTOsHUA BeulecTBa. Kpucramnmnyeckue u amopdubie
BeleCcTBA. THUIIBI KPUCTAUNIMYECKUX PEHIETOK (aTOMHAs, MOJICKYJIIpHAsl, MOHHAS, METAJUIMYECKasi).
3aBUCUMOCTh (PM3UYECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTAITMYECKON PEIIETKU. 3aBUCUMOCTD
XUMHUYECKON aKTUBHOCTHU BEILIECTB OT BUJA XMMUYECKOM CBSI3U M TUIIA KPUCTAITMYECKOM PELIETKH.
[IprurHbI MHOrOOOpa3us BEIIECTB

HpaKaneCRne 3aHATHSA

IIpakTnueckoe 3anaTHe 8§ HoMeHKIIaTypa HEOPraHUUECKUX BEILIECTB: HA3BAaHUE BELIECTBA UCXOS U3
UX XMMHUYECKOH (POPMYJIbI UIH COCTABICHUE XUMHUUECKOM (hOpMyYJIbl UCXO0/I U3 Ha3BaHMS BEIIECTBA 110
MexayHapoanoi (MIOITAK) unu TpuBuaibHON HOMEHKIIATYpE.

Pemienne mnpakTHueckux 3aJaHMil MO KJIAacCU(UKAMK, HOMEHKIAType M XUMHYECKHM (opmynam
HEOpPraHMYECKUX BELIECTB PA3JIMYHBIX KJaccoB (yrapHbli ra3, YIVIEKHCIBIM ra3, aMMHak, ramieHas
U3BECTh, HEralleHas U3BECTb, MUThEBAsl COJIA M IPYTUX): HA3bIBATh U COCTABIATH (POPMYJIBI XUMUUYECKHX
BEIIECTB, ONPEACIATh IPUHAIIEKHOCTD K KIIaccy.

HcTouHnku xuMndeckoi nHdopMaiuu (cpeacTB MaccoBoi nHGopManuu, ceTb IHTepHeT U Apyrue).
ITonck nHbOpManMY O HA3BaHUSM, HICHTH(HUKATOpAM, CTPYKTYPHBIM popmyiiam

OK 02

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BCIISCTB

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

Meramibl. O6mue Quznyueckre U XUMHUUYECKHE CBOMCTBAa MeTaiuioB. CrocoObl moydeHusl. 3HaUYCHUE
METAIJIOB M HEMETaNIOB B MPHUPOJE U KHU3IHEACSITETbHOCTH 4YeloBeKa W opranu3mMoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HUH, CITOCOOBI 3aITUTHI METAIIJIOB OT KOPPO3HH

Hemeramnel. OOmue ¢usnyeckue M XUMHUYECKHE CBOICTBa HeMeTalioB. TuNMYHBIE CBOMCTBa
HemetaiioB [V— VII rpynn. Knaccuduxarus 1 HoMeHKIaTypa coeAMHEHUIH HeMeTaioB. KpyroBopoTsl
OMOTEHHBIX IEMEHTOB B PUPOJIE

IMpakTuyeckue 3aHATHSA

IIpakTuyeckoe 3ansiTe 9 XMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEILIECTB
(OKCHIIOB, TUAPOKCUIIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX
BEIIIECTB, BOJIOPOJIHBIX COEAMHEHH, BBICIIIMX OKCHUJIOB U THJIPOKCHJIOB

IIpakTnueckoe 3ansitue 10 CocraBneHue ypaBHEHHI XMMHUYECKHMX PEAKIMM C ydacTUEM IPOCTBIX U
CIIO)KHBIX HEOPTaHWYECKMX BEIIECTB: METAJJIOB M HEMETAJUIOB; OKCHUIOB METAUIOB, HEMETAIIOB H
aM(QOTEpHBIX JJIEMEHTOB; HEOPraHWYECKUX KHUCIOT, OCHOBAaHHMH U aM(OTEPHBIX THUIPOKCHIIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

PelreHne npakTUKO-OPUEHTHPOBAHHBIX TECOPETUYECKHUX 3aJaHUN HA CBOMCTBA, COCTAB, NOJIYYEHUE U

OK 01
OK 02
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0e30macHOe HCIOJIb30BaHUE BaKHEHIINX HEOPraHWYECKHX BEHIECTB B OBITY M MPAaKTUYECKOM
JEeATEIbHOCTH Y€JI0BEKA

Tema 3.3.
WNnentudukanus
HEOPraHHYECKUX
BEILIECTB

OCHOBHOe co/Iep:KaHue

JlabopaTopHble 3aHATHS

JlabopaTopHoe 3ansiTue 2 «Mnentudukanys HEOPraHMIYECKUX BEIIESCTBY.

Pemenue skcriepMMEHTANbHBIX 3a/ad MO XUMHUYECKUM CBOWCTBAM METAJJIOB M HEMETAJJIOB, IO
pacro3HaBaHUIO U MOJIYYECHUIO COSIMHEHUN METAJUIOB U HEMETAJIOB.

WNnentudukanuss HEOPraHWYECKUX BEIIECTB C HCIOJIB30BaHWEM UX (PHU3UKO-XUMUYECKUX CBOKCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyiabdar-, kapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATHOH aMMOHUS

IpakTnyeckoe 3ansiTue 11 Konrposabnas padora CBoiicTBa HEOPraHUYECKUX BEIIECTB

OK 01
OK 02

Pazpea 4.

CTpoeHue 1 CBOIICTBA OPraHNYEeCKUX BelIeCTB

24

Tema 4.1.
Kiaccudukanms,
CTPOCHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BEIIIECTB

OcCHOBHOe co/Iep:KaHue

Teopernueckoe o0yueHue

[losiBieHne 1 pa3BUTHE OPTAaHMYECKOW XMMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecto u
3HAYEHUE OPraHUYECKOU XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XHAMHMUYECKOE CTPOCHHUE KaK NOPANOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BAJICHTHOCTH.
OCHOBHBIE TOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUSI OpraHudeckux coenuHeHuii A.M. bytieposa.
VYriepoaHblid CKENET OPraHUYeCKON MOJIEKYJbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHWMHYECKOTO
CTPOEHMS MOJIEKYJ. MI30Mepus U U30MepHI.

[lonsitTue o @QynkuuoHanbHoM rpynne. Panukan. IlpuHuunel KiacCU(pUKalUM — OPraHUYECKUX
coequHeHUl. MexnyHapoiHas HOMEHKJIATypa W IPUHLOUIBI  HOMEHKJIATYPbl  OPraHUYeCKUX
coequHeHnil. [loHsTHE 00 a30TConEp)KalIMX COETUHEHUSX, OMOJIOTMYECKM aKTUBHBIX BELIECTBaX
(yrneBojax, kupax, Oenmkax M Jp.), BBICOKOMOJIEKYJISIDHBIX COEIMHEHMSX (MOHOMEp, MOJuMep,
CTPYKTYpPHOE 3BEHO)

IIpakTHyeckue 3aHATHA

IIpakTnyeckoe 3ansaTe 12 HoMeHkmaTypa OpraHMYeCKMX COEIMHEHUH OTIENBHBIX KJIACCOB
(HacbIllIEeHHbIE, HEHACHIIIEHHbIE W apOMAaTUYEeCKUE YTJIEBOJOPOAbI, CHUPTHI, (DEHOJNbI, albJIErHJibl,
KETOHBI, KapOOHOBBIE KUCIOTHI U Jp.) CocTaBieHHEe MOJHBIX U COKPAIlEHHBIX CTPYKTYPHBIX (hopMys
OPraHWYECKHUX BEIIECTB OTAEIBHBIX KJIACCOB, HCIIOJIb3YyS HX HA3BAHHUS IO CUCTEMAaTUYECKOHM H
TPUBHAIBHON HOMEHKIIAType (3TUJICH, alleTUJIeH, TIUIEepHH, (eHo, popManbIerus, yKCycHas KUcioTa,
riuuuH). PacueTsl npocTeiiiei popMyssl OpraHM4ecKON MOJIEKYJIbI, UCXO/S U3 3JIEMEHTHOIO COCTaBa
(B %0)

OK 02

Tema 4.2.

OcHoOBHOe coJep:KaHue

12

OK 02
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CsoiicTBa
OpraHUYEeCKUX
COEIMHEHUN

TeopeTnueckoe o0yueHue

@OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COEAMHEHUH OTIENIBHBIX KIAcCOB (0COOEHHOCTH
KJ1acCcU(UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOTMUYECKHUH psl v obmas popmya; U3oMepus;
(u3HUYeCKre CBOMCTBA; XUMUYECKIE CBOMCTBA; CIIOCOOBI MOTYUICHHS):

— IpeJesbHbIe YIIIEBOAOPOAbl (aJKaHbl W LUKJIOAIKaHbI). ['opeHne MeTraHa Kak OJUH M3 OCHOBHBIX
MCTOYHHKOB TEIUIAa B IPOMBIIIICHHOCTH U ObITYy. CBOHCTBA MPUPOJHBIX YIIIEBOJAOPOIOB, HAXOXKACHUE B
IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HenpeJenbHble (QJKEHbI, aJKUHbI M QJIKaJWEHbl) U apOMaTUYECKUE YIIIEBOAOpoIbl. ['opeHue
aleTWJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO INIAMEHU JIJIsl CBAPKHU M PE3KH METAJNIOB

JlabGopaTopHble 3aHATHUS

JlaGopatopnoe 3ausitue 3 Kucnoposnconep:xamme coeauHeHUs (CupTbl U (heHoNbl, KapOOHOBBIC
KUCIOTBl M 3(QUpBI, albJeTuAbl M KETOHBI, JKUPbI, yriaeBosl). [IpakTuueckoe mNpUMEHEHHE
STHJICHIJIMKONS, TinlepuHa, ¢enona. [lpuMenenne Qopmanbaernga, amneTalblAeruaa, YKCYCHOU
KHUCJIOThl. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KMCIOT. MoroIIne CBOMCTBA MbliIa

JlabopaTopHoe 3ansiTHe 4 A3OoTcoaepiKallue COCAWHEHUS (aMUHBI M aMHUHOKHUCIIOTBHI, OCJIKH).
BricokoMonekynsipHble COeTUHEHHS (CHHTETHYECKHE U OMOJIOTHYEeCKH-aKTUBHBIE). MOHOMEp, MOJIUMeEp,
CTpYKTypHOE 3BeHO. [lonnmepusanus 3TuaeHa Kak OCHOBHOE HaIlpaBJIEHUE €r0 UCII0Ib30BaHUS.
['eneTnyeckas CBsI3b MEXKy KJIaCCAMH OPraHUYECKUX COCTMHEHUI

IIpakTH4eckne 3aHATHA

IIpakTnuyeckoe 3ansitue 13 CBoiicTBa OpraHMYECKUX COETMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAs
U MEXAyHapoJHasi HOMEHKJIaTypa, XMMHUUECKHE CBOMCTBA, CIIOCOOBI MOJIY4YEHHU): Tpe/iesIbHbIE (aJIKaHbI
U LMKIJIOAJKAHbl), HEMpeaeabHbIe (AJIKeHBl, aIKUHBl U aJKaJWEHbl) U apOMAaTUYECKHUE YTIIEBOJIOPOJIBL,
CHUPTHI U (EHOJIBI, KAPOOHOBBIE KUCIOTHI U 3(UPHI, aNbJAETHAbl U KETOHbI, aMUHBl U aMHUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIUHEHUS. 3aJaHusl Ha COCTaBICHUE YPaBHEHUN XMMHYECKHX DPEAKLUN C
Y4aCTHEM OPraHMYECKUX BEIIECTB HA OCHOBAHMM MX COCTaBa U CTPOCHUS

TeopeaneCKoe oﬁyqeﬂue

CocraBieHue cxeM peakiuii (B TOM YHCIE M0 TPEAJOKEHHBIM IIeTOYKaM IpeBpallieHuil),
XapaKTepU3YIOMINX XUMUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHUN OTIENbHBIX KJIAcCOB, CIOCOOBI
UX IIOJIy4eHMs W Ha3BaHUE OPraHUYECKUX COCAMHEHUM II0 TPUBHAIBHOW WM MEXIAYHApOIHOU
CUCTEMATUYECKON HOMEHKJIATYpe.
PemreHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA OPraHUYECKHUX
COEJIMHEHUH OTJENbHBIX KJIACCOB

JlabopaTopHble 3aHATHSA

OK 02
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JlaGopaTopHoe 3ansiTue 5 [IpeBpaiiieHust OpraHMueCKUX BEIIECTB MPU HArPEBaHUU.

[Tonmyyenue sTHIIEHA M U3yYEHHE €r0 CBOMCTB. MoennpoBaHie MOJIEKYJI U XUMUUECKUX MPEeBpaIleHui 2
Ha IIPUMEpPE 3TaHa, STUIIECHA, alleTUIIEHA U JIp.
Tema 4.3. OcHoBHOe coJep:kaHue 6 OK 01
Wnentnduxauus | Teopermueckoe oGydenne 4 OK 02
OPTatHieciix buooprannueckue coenuHenus. Ilpumenenue u Ouosorndeckas poib yrieBoaoB. OKucIeHHE
BOILICCTB, KX YIJIEBOAOB — WCTOYHUK DSHEPrHUHM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS AMHHOKHUCIOT. 5
sHatelie u [TpeBpamenust OenkoB NuIIKM B opraHu3Me. buonornyeckue ¢yHkuuu OenkoB. buonornueckue
ngMer He B ¢dyHKIMY KUpOB. PO opranndeckoil XuMuM B pelieHny npo0IeM NHUIEeBOoi 6e301acCHOCTH
HE;;?SZIHI;ITBGHHOﬁ Ponp opranuyeckoil XMMHMHM B pPELICHUHM NPOOJIEM SHEPreTHYecKod Oe30MacHOCTH, B Pa3BUTUU
EATENLHOCTH MEIULIMHBL, CO3NAHAN HOBbIX MaTEPHANIOB, HOBBIX NCTOMHUKOB SHEPrUH (apTepHATUBHBIE UCTOYHUKU
HelOBeKa sHeprun). OnacHOCTb BO3JEHCTBHMSI Ha JKHMBBIE OpPraHU3Mbl OPraHUYECKMX BEILIECTB OTAEIbHBIX 2
KJIacCOB (YIJIEBOAOPOABI, CHUPTHI, (PEHONBI, XJIOPOPTaHUYECKHE TMPOU3BOAHBIC, AIBICTUABI U Ip.),
CMBICJI IOKA3aTeJIsl IPeIeJIbHO JOMYCTUMON KOHIIEHTPAILH
JlaGopaTopHble 3aHATHUS 4
JlaGopaTopHoe 3ansiTHe 6 MneHTHUKAIMS OPraHUIECKUX COSTMHEHUN OTACIBHBIX KIIACCOB
WneHTudukanus opraHMuecKuX COeIMHEHUH OTAEIbHbBIX KJIACCOB (Ha IpUMeEpe ajlbJIeru0B, Kpaxmalia,
YKCYCHOM KHCIIOTbI, O€IKOB U T.I.) C MHCIOJb30BaHMEM HX (U3MKO-XUMUYECKHUX CBOWCTB U
XapaKTepHBIX KauyeCTBEHHbIX peakuui. JleHarypamus Oenka mnpu HarpeBaHuM. L[BeTHble peakuuu 2
0enkoB. BO3HUMKHOBEHME AHAJIUTHYECKOIO CHUTHajda C TOYKU 3pEHUS XUMHUYECKHX IPOLECCOB IpH
MPOTEKaHUN KaueCTBEHHOMN peakIuy, MO3BOJISIONIEN HASHTU(PHUINPOBATh NPEII0KEHHbIE OPraHUYEeCKHe
BElIeCTBa
IIpakTnyeckoe 3ansaTne 14 Konrpoabnas padora CTpykTypa U CBONCTBA OPTaHUYECKUX BELLIECTB 2
Pazneu S. Kunernuyeckne 1 TepMOAHNHAMAYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX PeaKIui 6
CxkopocTh OcHOBHOeE coJep:KkaHue 6 OK 01
XAMHYCCKUX IIpakTH4eckne 3aHATHA 6 OK 02
peaKtni. CKOpOCTb peakilii, €€ 3aBUCUMOCTh OT pa3IMYHbIX (DAKTOPOB: MPHPOJIBI PEArHPYIOIIUX BEIIECTB,
XuMH4ecKoe KOHIEHTPALMH PEarkpyIOMIUX BEIIECTB, TEMIIEPATYPHI M IUIOIIAIN PEAKIIMOHHON MOBEPXHOCTH. 5
PaBHOBECHC IIpakTuuyeckoe 3ansitue 15 Temobie 3¢ (HeKTh XUMUYECKUX peaKIuil. DK30- U SHAOTEPMHUECKUE,
peakmuu. OOpaTUMOCTh PEAKITHN.
IIpakTnyeckoe 3anaTHe 16 X1MHUECKOE pABHOBECHE U €I0 CMEIIEHUE NIOJ] AEUCTBUEM PAa3IMUHBIX
(akTOpoB (KOHIIEHTpAIMs pEareHTOB WX MIPOJYKTOB PEaKIUy, IaBJIeHIe, TEMIepaTypa) ISl CO3/IaHus 2
ONTHMAJIbHBIX YCIOBUN NPOTEKAHU XUMHUECKUX npoueccoB. [Ipunnun Jle Hlatense
IIpakTuyeckoe 3ansitue 17 Permenue npakTHKO-OPUEHTUPOBAHHBIX 33J]aHU HAa aHAU3 (PAaKTOPOB, 2
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BJIMSAIONINX HA U3MEHEHUE CKOPOCTU XUMUYECKON pEeaKIuu, B T.4. C O3ULIUNA SKOJTOTUYECKU
11e1eco00pa3HOro MoBeAeHUs B ObITY U TPYIOBOU JESATEIHOCTH B LIEISIX COXPAHEHUS CBOETO 37J0POBbS
Y OKPY>KaIoIlel MPUPOIHOMN CpeIbl.

Pemenne npakTuKo-OpUEeHTUPOBAHHBIX 3a/1aHU Ha mpuMeHeHue npuHiuna Jle-1larense ans
HaXOX/ICHUS HAMIPABJICHUS CMEIICHUSI PABHOBECUS XUMHUYECKON peaKIiy U aHaIIU3 (PaKTOpoOB,
BIIUSIIOIUX HA CMEIIEHUE XUMUYECKOT0 PaBHOBECHS

Pa3neu 6. PactBopsI
Tema 6.1. OcHoBHOe coJep:kaHue OK 01
Tonstne o Teopernueckoe o0yueHue OK 02
acTBoOpax —
p p PacTtBOpenue kak ¢pu3nko-xumuueckuii mporecc. PactBopbl. CriocoObl MPUTOTOBJICHHUST PACTBOPOB. OK 04
PactBopuMocTs. MaccoBast 107151 pacTBOpeHHOT0 BeriecTBa. CMbICI IOKa3aTest MPeaesIbHO
JIOIYCTUMOM KOHIIEHTPAL[UU U €r0 UCI0JIb30BaHUE B OLIEHKE IKOJIOIMUECKOI 0€3011aCHOCTH.
[IpaBuia 5K0JIOrMYECKHU 11eJ1ecO00pa3HOro MOBEACHUS B ObITY U TPYAOBOW AEATEIBHOCTH B LIEIAX
COXPAHEHUS CBOETO 3JI0POBbS U OKPYKAIOILIEH NPUPOJTHON CPEBI; OMACHOCTh BO3JACHCTBUS HA JKUBBIE
OpraHU3MBbl ONPE/IEICHHBIX BEILECTB.
Pemenue npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI Ha PaCTBOPHI, UCIIOJIb3yEMbIE B OBITOBOH U
IIPOU3BOJICTBEHHOH JIEATEILHOCTH YEJIOBEKa
Tema 6.2. OcHOBHOE co/IepKaHue OK 01
Hccnenosanne JlaGopaTopHbie 3aHATHS OK 02
CBOICTB pacTBOPOB =
JlabopaTtopHoe 3ansitue 7 «lIpurorosnenne pactBopos». IIpurorosnenne pacTBOpOB 3aJaHHOU
(MaccoBoil, %) KOHIIEHTpaLUH (C MPAKTUKO-OPHUEHTUPOBAHHBIMU BOIIPOCAMHU) U OIIPENIETICHUE CPEIbI
BOJHBIX pacTBOpOB. Pelienue 3a1a4 Ha IPUTOTOBIEHUE PACTBOPOB
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COlep:KaHMe (CoaepKaHNe TPUKJIAJTHOTO MOLYJIsI)
Paszpnen 7. Xumus B ObITY M IPOM3BOICTBEHHOMH 1eATEJIbHOCTH YeJI0BeKa OK 01
Xumust B OBITY U [OcHoBHOE co/iep:KaHue OK 02
MPOU3BOACTBEHHOMN
POHM3BOICTBCHHO Teopernyeckoe o0yueHue IIK 2.3
JESATENBHOCTH = = =
etoBeKa Hogeiimme 1ocTuxkeHns XUMUYECKONH HAyKU U XUMHUYECKOW TeXHOJIOTuu. Poibs XuMun B obecrieueHUn
q

9KOJIOTMYECKOM, SJHEPTeTUYECKON U MUIIEBOM 0€30acHOCTH, pa3BUTHH MeIuIuHEL. [IpaBuia moucka u
aHanmM3a XUMHMYECKOW HHGQOpMAlMM M3 pa3IMYHbIX HMCTOYHUKOB (HayyHas W YydeOHO-Hay4yHas
JUTEpaTypa, CpeacTBa MaccoBor nHpopmaiuu, ceth TuTepHeT)

IIpakTHyeckne 3aHATHA
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IIpakTnyeckoe 3ansitue 18 Ilowck M aHanu3 KeWcOB O NPUMEHEHMM XHMUYECKUX BEIIECTB U
TEXHOJIOTUH C yderoM Oynaymed mnpodecCHOHalIbHOW JeATeIbHOCTH 10 TeMaM: BaKHEHIIMe

2
CTpOI/ITCJIBHbIG MaTepI/IaHBI, KOHCprKI_[I/IOHHBIe MaTepI/IaJ'IbI, KpaCKI/I, CTCKIIO, KepaMI/IKa, MaTepI/IaJIBI JJIS
AJICKTPOHHKH,
IpakTnyeckoe 3ansaTme 19 HaHomarepuayibl, TEKCTUJIbHBIC BOJIOKHA, MCTOYHHKH SHEPrUH,
OpFaHI/I‘-IeCKI/IC nu MI/IHepaHLHBIC yz[06peHH;1, JIeKapCTBeHHBIe BCIICCTBA, 6BITOBa$I XHUMMU. 2
SamuTa: [Ipeacrapienne pe3yabTaTOB PEIICHUs KeHCOB B (hopMe MUHHU-IO0KIIA/Ia C TIPe3eHTaueH
IIpoMexxyTouHAasi aTTecTAUs MO TUCHUIIMHE - TUd)epeHIIMPOBAHHBIN 3a4eT 2
Bcero 12
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3.YcaoBus peaqu3anum NporpaMmbl 001eo0pa3oBaTe/JbHON JUCHUNIMHBI

Peanuzanus nporpaMMbl JUCHMIUTMHBI TpeOyeT HaIHUUs y4eOHOro KabnHeTa « XUMHUS.
3.1. TpeboBaHUsI K MUHMMAJIbHOMY MaTepPHAIbHO-TEXHUYECKOMY 00eceYyeHuIo

O06opynoBaHue yueOHOT0O KaOHMHETA:

1) HaOOpHI MAPOCTEPKHEBBIX MOJICIICH MOJIEKYI,

2) MOAETH KPUCTAUIMYECKHX PEIIETOK, KOJUICKIIMU TPOCTBIX M CIOXHBIX BEINECTB M KOJUICKIIUU
MOJMMEPOB; KOJUICKITUS ITPOYKTOB IMEPETOHKHA HEPTH,

3) tabnuua Menzencesa,

4) wuHGOPMALMOHHBIE CTCH/IBI

5) yueGHbIC GHUIBLMBI,

6) umdpoBbic 00pa3oBaTEIBHBIC PECYPCHI.

TexHuueckue cpeicTBa 00y4eHus:

1) KOMIBIOTEP C YCTPOMCTBAMH BOCIIPOU3BEICHHUS 3BYKa,
2) mpuHTEp,
3) MyJIbTHMEIHA-TIPOEKTOP C IKPAHOM

O6opynoBanue 1a00pPATOPUH:

MeH3ypKH, MPOMBIBAJIKH, CTEKIISTHHBIC MPOOUPKH, PE3UHOBBIC MPOOKH, HAOOP PEaKTUBOB, CTEKIISHHBIC
MAJT0YKH, INTATUBBI [UIsi MPOOUPOK; MEpHBIC UMJIMHIAPBI, BOPOHKH IUIACTMACOBBIE, CTYIKa C MECTHKOM,
dapdopoBbie yamiky, GUIBTPHI OyMa)KHbIE, SJIEKTPOIUIMTKH, JIa0OpAaTOpPHbIC IITATHBBI, CIIUYKU, MPUOOP AJs
MOJIy4eHUs Ta30B (WM MpoOUpKa ¢ Ta300TBOJHON TPYOKOI), CKISTHKU IS XPAHEHUS PEaKTHUBOB, pa3aTOYHbIC
n0TKY; xuMudeckue crakansl (50, 100 u 200 mo); mmarenu; MepHbie mpooupku (Ha 10—20 Mi1) 1 MEpHBIE KOOI
(25, 50, 100 u 200 mm), BoasHas O6aHs CTEKISHHBIE MAJOYKU; KOHWYeCKue KonOwl i1 TutpoBanus (50 u 100
MJI); MHAMKATOPHBIC IMOJIOCKH I ompeneneHus pH u cranmapTHas WHAMKATOpHAS IIKajla, YHHUBEPCATbHBIN
uHauKatop; nunetku Ha 1, 10, 50 mut , mabopaTopHbIie BECHI

3.2. UudopmanuoHHoe obecneyeHHe peain3aluu MPOrpaMMbl:

3.2.1. OcHOBHBIE TeYATHBIE U3aHUSA

1. AH¢punorenosa, 1. B. Xumus: yueOHUK U MPAKTUKYM JJI CPEAHETO NMPOdEeCCHOHAIbHOr0 00pa3oBaHus /
W. B. Andunorenona, A. B. babkos, B. A. IlonkoB. — 2-e¢ u3n., ucnp. u non. — Mocksa: M3marenscTBo
HOpaiit, 2022. — 291 c. (311€KTpOHHBIN y4eOHUK)

2. [lleromuxuna, H. A. O6mas xumus: yueonuk ans CIIO / H. A. llleronuxuna, JI. B. Munaesckas. —
Cankr-IlerepOypr: Jlanp, 2021. — 164 c. (31eKTpOHHBIN y4EOHUK)

3. Hukonsckuit, A. b. Xumus: yueOHUK U IPAKTUKYM JJIs CpelHEro npodeccuoHanbHOro oopazosanus / A.
b. Hukonbckuii, A. B. CyBopoB. — 2-e u3f., nepepal. u gon. — Mocksa: M3garensctBo FOpaiit, 2022. — 507
C. (3MIEKTPOHHBIN YIEOHUK)

4. Xumus: yaeOHHK JUIs cpeaHero mnpogeccuonanbHoro oopazoBanus / FO. A. JleGenes, I'. H. ®@anees, A.
M. T'ony6eB, B. H. [llanosan; mox obmeit penaxmueii I'. H. ®aneeBa. — 2-e uzn., nepepad. u gon. — Mocksa:
WznarensctBo FOpaiit, 2022. — 431 c. (37€KTpOHHBIN yueOHUK)

3.2.2. JlonoJTHUTEIbHbIE HCTOYHUKH

1. CnankoB u gap. Xumus 11 npodeccuid M CIeUaTbHOCTEH TEeXHUYECKOro mnpoduis (3/eKTpoHHOE
npuioxenue). — M.,2017
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N

I'a6puensu O.C., Octpoymon M.I'. Xumust 11t mpodeccuii u crienuaabHOCTeH eCTeCTBEHHOHAaYYHOTO
npoduis: Y4eOHHK IJIs CTYAEHTOB MPO(deCcCHOHATBHBIX 00pa30BaTEIbHBIX OpTraHU3AIMK, OCBAUBAIOIINX
npodeccun u crierpansHocTH CIIO. — M., 2017

3. labpuensa O.C. u np. Xumus. [Ipaktukym: ydeb. mocobwe sl CTYASHTOB MPOdheCcCHOHATBHBIX
o0pa3oBaTeNnbHBIX OpraHU3aIlHi, OcBanBaronuX npodeccuu u crenuaibHoctu CI10. —M., 2017

4, INabpuensu O.C., JIvicoBa I'.I'. Xumus. TecTsl, 3a1auu U ynpakKHEHHS: yue0. MocoOue IJis CTYICHTOB
npodeCCHOHATBHBIX 00pa30BaTEIbHBIX OpPTaHU3aIMid, ocBanBamuX npodeccun u cnenuaibHoctu CIIO.
- M., 2017

S. Epoxun HO.M., KoaneBa MN.b. Xumus ans mnpodeccuidi M CHEMUATBHOCTEH TEXHHYECKOTO H

€CTeCTBEHHOHAYYHOT0 mnpoduieii: ydeOHHMK Ui CTYACHTOB MNPO(ECCHOHANIBHBIX 00pa30BaTEeIbHBIX
opranm3anuii, ocBauBaronux npodeccuu u crnenuanpbHoctu CI10.— M., 2016

3.2.3. UuTepHeT-pecypchbl

1. hvsh.ru — Xypuan «Xumust B IKoOJIE».

2. https://postnauka.ru/themes/chemistry — nexiuu o xumuu Ha caiite [loctHayka. http://gotourl.ru/4780
(http://elementy.ru/)

Hayuno-monyssipHbIi TPOEKT «IIeMeHTHI 00NbIION HayKi» ((pu3rKa, XMMHUs, MATEMaTHKA, aCTPOHOMUS, HAYKH
0 KU3HU, Hayku 0 3emiie). HoBOCTH HayKu, KHUTH, HAy4YHO-TIOYJIIPHBIE CTaThU, JIEKIUHU, SHIUKIIONEIUH.

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

Caiit HayyHO-nonyJisspHOro KypHana «llorenunam». XKypnan uzgaércs ¢ 2005 r., ¢ 2011 r. — paznen «Xumus».
4, http://gotourl.ru/4785 (http://www.hij.ru/)

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

4. KoHTpPOJIb ¥ OLIeHKA Pe3y/1bTATOB OCBOCHHUS TUCHUILINHBI
KoHTpo/Ib U OLEHKa PacKpHIBAIOTCS Yepe3 YCBOCHHBIC 3HAHHUS M MPUOOpETEHHBIE OOYUYAOIMIMMUCS

yMEHUs, HampaBJIeHHbIE Ha (OpMHUpOBaHHE OOMMX W MpodecCHOHATBHBIX KommeTeHInd. KommereHiuun
JTOJKHBI OBITH COOTHECEHBI C TPEIMETHBIMU PE3YJIbTaTaMHU.

Kon u
HAHMEHOBA
HHE .
Pazgen/Tema THunbl OLEHOYHBIX MEPONIPUATHH
(opmupyemsl
X
KOMIIeTeHI Ui
Paszgen 1. OcHoBBI cTpOeHUs
BellecTBa
OK 01 CrpoeHne aToMOB XMMHYECKHX|l. Tect «CtpoeHue aTOMOB
3JIEMEHTOB U NMPUPOJIA XUMHUUECKON | XUMAYECKUX 3JIEMEHTOB U IpUpOJa
CBA3U XUMHUYECKOH CBSZH.

2. 3amaun Ha COCTaBJIEHHE XUMHUYECKUX
dbopMyn BYXaTOMHBIX COEIUHEHUU
(oxcuaoB, Cyab(QHUIOB, TUIPUIOB H
T.IL.).

3. 3amaHusg Ha  HMCHOJb30BaHHE
XUMHUYECKOM CHMBOJMKM W Ha3BaHHUHU
COeTUHEHNN o HOMEHKJIAType
MEKTYHapOIHOTO cor3a
TEOPETUYECKON M IPUKIATHON XUMUHU H
TPUBHUAIIBHBIX Ha3BaHUM IS
COCTABJICHUS  XHUMHYECKUX  (OpMYI
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Koa n
HauMEHOBAa
HHE
dopmupyembI
X
KOMIIeTeHIU

Paszgen/Tema

THunbl OLEHOYHBIX MEPONIPUATHH

JIBYXaTOMHBIX COCJIMHEHUN (OKCHIIOB,
Cynb(UIO0B, THIPUAOB H T.I.) U JPYTUX
HEOPraHUYECKUX COCTUHCHHI
OTJICIIBHEIX KJIACCOB

OK 01
OK 02

[Tepuonnueckuii 3aKkoH U TabiaUIIA
.. Menneneea

1. Tect «MeTammmyecknue /
HEMETAJNINYSCKHE CBOICTBA,
AIEKTPOOTPULATEIBHOCTh U CPOJICTBO K
ANEKTPOHY XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBUE C HX DJIEKTPOHHBIM
CTPOEHUEM Hu MMOJIOKEHHUEM B
MEPUOJUYECKON CUCTEME XUMHUYECKUX
anemenToB .M. MenaeneeBay.

2. [IpakTnueckue  3amaHus  Ha
YCTaHOBJICHUE CBSI3U MEXAY CTPOCHUEM
aTOMOB XHMHYECKHX JJICMECHTOB W
MEPUOJNYECKUM H3MEHEHUEM CBOWCTB
XHUMHYECKHUX 2JIEMEHTOB H X
COCIMHEHHUM B COOTBETCTBHH  C
nosnoxxeHueM [lepronnueckon cucreme.
3. [IpakTUKO-OpHEHTUPOBAHHBIE
TEOPETUYECKUE 3aJIaHus Ha
XapaKTepU3aLUI0 XHUMHYSCKHUX
3JIEMEHTOB: «MeTalunJeckKue /
HEMETAJJINIECKUE CBOICTBA,
AIEKTPOOTPULATEIBHOCTh U CPOJICTBO K
ANEKTPOHY XUMHUYECKHX BJIEMEHTOB B
COOTBETCTBUE C HX DJIEKTPOHHBIM
CTPOEHUEM u MMOJIOKEHUEM B
MEPUOJUYECKON CUCTEME XUMHUYECKUX
snemenToB JI.11. Menaeneera»

Paznen 2. Xumuyeckue peakuumn

Konrpoabnas padora
«CTpoeHue BelecTBa U XMMHUYECKHe
peakuumn»

OK 01

THUIIBI XUMHAYECKUX PEaKLIUI

1. 3amaum Ha cocTaBi€HUE ypaBHEHUU

peaKkuuii:

— COCTMHCHMS, 3aMeIIeHMS,
pasnokeHusi, 0OMeHa;

— OKUCTUTENBHO-

BOCCTAaHOBUTEIHHBIX peakmuit c

HCIIOJIb30BAHNEM METOIa JIEKTPOHHOTO
Oanamca.

2. 3ajlayn Ha pacyeT Macchl BEIIECTBA
i 00bEMa
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Koa n
HauMEHOBAa
HHE
dopmupyembI
X
KOMIIeTeHIU

Paszgen/Tema

THunbl OLEHOYHBIX MEPONIPUATHH

ra3oB 1O HW3BECTHOMY KOJUYECTBY
BElIeCTBa, Macce WM 00bEMY OJHOTO
U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB;
pacuEThl

Macchl (00bEéMa, KOTMYECTBA BEIIECTBA)
IPOAYKTOB PEAKIUH, €CIU OJHO U3
BEIIECTB UMEET IPUMECH

OK 01

DNEKTPOIUTHYECKAS JTUCCOLIHAIUS
U MOHHBINA 00MEH

1. 3amanus Ha COCTAaBJICHHC
MOJICKYJISIPHBIX M HOHHBIX PEAKIUil C
y4acTUEM KHUCJIOT, OCHOBaHHUI U COJIEH,
YCTAaHOBJICHUE H3MEHEHUS KUCIIOTHOCTH
cpenbl

2. JlaGopatopHas pabora "Twumsl
XUMUYECKHUX peakiun”

Pasznen 3. CtpoeHue u cBoiicTBa
HEOPraHUYeCKUX BellecTB

KonTpoasnas pabora
«CBoiicTBa HEOPraHu4YecKux
BelleCTB)

OK 01

Knaccudukanus, HOMEHKIaTypa u

CTpOCHHE
BEIIIECTB

HCOPTraHNYCCKUX

I. Tecr «HomeHkmnarypa u Ha3BaHuUE
HEOpPraHMYECKUX BEILIECTB MCXOIs W3
UX  XUMHUYEeCKOH  (GOpMynbl  WUIU
COCTaBJICHUE XHUMHYECKOH (POPMYIIBI
UCXOJs W3 Ha3BaHMsA BeELIECTBA 10
MEXKJIYHApOAHON WJIH TPUBHAIBHOMN
HOMEHKJIaType».

2. 3amayu Ha pacyeT MacCOBOW JIOJIH
(macchr) XUMHYECKOTO 3JIEMEHTA
(coennHEHUs) B MOJIEKyIIe (CMeCH).

3.  Ilpaktuyeckue  3agaHusi 1O
KJacCU(pUKallMM, HOMEHKIaType |
XUMUYECKUM dbopmynam
HEOpPraHMYECKUX BELIECTB PA3IUYHBIX
KJIACCOB.

4. [IpakTueckue  3amaHus  Ha
orpezieieHue XUMUYECKON aKTUBHOCTHU
BEIIECTB B 3aBUCUMOCTH  BHJA
XUMUYECKON CBSI3U u THTIA
KPUCTAJUTMYECKOUN peleTKU

OK 01
OK 02

Dduznko-xuMuuyecKue CBOWCTBA
HEOPTraHUYECKHUX BEIIECTB

1. Tect «OcoOEHHOCTH XHUMHUYECKUX
CBOICTB OKCHUJIOB, KHCIJIOT, OCHOBAHHUI,
aM(pOTEPHBIX TUAPOKCHJIOB U COIEH».

2. 3agaHusl Ha COCTABJICHUE YPaBHEHHUU
XUMUYECKHX pEaKIUil C ydacTHeM
IIPOCTBIX U CIIOKHBIX HEOPraHMYECKHX
BEIIECTB: OKCHJIOB METaJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX AJIEMEHTOB;
HEOPraHMYECKUX KHMCIOT, OCHOBAaHUM U
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Koam
HauMEHOBAa
HHE
dopmupyembI
X
KOMIIeTeHIU

Paznena/Tema

THunbl OLEHOYHBIX MEPONIPUATHH

aM(pOTepHBIX TUIPOKCHJIOB,
HEOPraHUYECKUX coJien,
XapaKTepU3yIIIMX MUX CBOWCTBa U
CIIOCOOBI TIOJTYyUYEHHUS.

3. [IpakTHKO-OpHUEHTHUPOBAHHBIE
TEOpEeTUYECKHEe 3aJaHMsI Ha CBOWCTBA U
MI0JIyY€HUE HEOPTAaHUYECKUX BEILLIECTB

OK 01
OK 02

Nnentudukanus HEOPraHHYECKUX

BEILIECTB

1. [IpakTHKO-OpHUEHTUPOBAHHBIE
3aJaHMUS [0 COCTABJICHHUIO XMMUYECKHX
peakiuii ¢ y4acTUeM HEOPTaHHMYECKUX
BEIIECTB, HCMOJB3YEMBIX I  HX
UJIEHTU(UKAIUY.

2.JIaboparopHas pabora:
“Unentudukanus HEOPTaHUYECKUX
BEIISCTB”

Pazpen 4.

Crtpoenue u cBoiicTBa

OpPraHnve€CKHUuX BEIIECCTB

KonTpoasnas pabora
«Ctpoenue U CBOMCTBA
OPraHU4YeCcKuX BellecTB

OK 01

Knaccudukanus, crpoeHue
HOMEHKJIaTypa OpPraHHYECKUX

BCIICCTB

1. 3amanus Ha cocTaBJICHHE Ha3BaHHWI
OpraHUYECKUX COEIMHEHNH o
TPUBUAIILHON WM MEXIyHAPOIHOU
CHUCTEMAaTUYECKON HOMEHKJIAType.

2. 3amaHusa Ha COCTABJICHUE IMOJIHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX (POpMyT
OPTraHWYECKUX BEIIECTB  OTHAEIbHBIX
KJIaCCOB.

3. 3agauu Ha ompeeNeHrue MpoCcTenIen
GbopMysIBl  OPraHMYECKOM MOJIEKYIIbI,
HCXOJI U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01
OK 02

CBoiicTBa

OpraHU4YCCKUuxX

COE€IUHEHUN

1. 3amanus Ha COCTaBJIIEHUE ypaBHEHUN
XUMHYECKUX pEeaKkIuil C ydacTHeM
OpPraHMYECKHUX BELIECTB HAa OCHOBAaHUU
UX COCTaBa U CTPOEHUSI.

2. 3ajaHus Ha COCTaBJIICHUE ypaBHEHUN
XUMHUYECKHUX peaxiuii,
WUTIOCTPUPYIOIINX XUMHUYECKHE
CBOMCTBA C Y4eTOM MEXaHU3MOB
NPOTEKaHUs  JIaHHBIX  peakuuil u
TEHETUUECKON CBSI3M  OPraHMYecKuX
BEIL[ECTB Pa3HBIX KJIACCOB.

3. PacueTHble 3a7auM 1O YpaBHEHUSIM
peakuuii ¢ y4acTUEM OpraHu4ecKuX
BEILECTB.

4. JIaGoparopHas pabota
“IIpeBpalnieHus] OpraHMYECKUX BELECTB
Mpy HarpeBaHuu"
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Koam

HAaMMEHOBA
HHe .
Pazgen/Tema THunbl OLEHOYHBIX MEPONIPUATHH
dopmupyembI
X
KOMIIeTeHIHU
OK 01 Nnentuduxanus opranndeckux | 1.IIpakTrKo-OpueHTHPOBaHHBIC
OK 02 BEILIECTB, UX  3HAYEHHWE  W|3aJaHMs [0 COCTABJICHHI0 XUMHYECKHUX
IIPUMEHEHHE B  OBITOBOM  H|peakUui € Y4acTUEM OpPraHU4EeCKHUX
MIPOU3BOJCTBEHHON JEATEIbHOCTH |BEIIECTB, B T.4. HUCIOJIb3YEMbIX JUISl UX
4eJioBeKa UICHTU(DUKAITNN B ObITY u
MIPOMBILIIIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxamnms OpPTraHUYECKUX
COECNUHEHUN OTAEILHBIX KJIacCOB”
Pazpen 5. Kubnerndyeckme #u
TePMOAUHAMHYECKHUE
3aKOHOMEPHOCTH NPOTEeKaAHUs
XHUMHYECKHX peaKkuui
OK 01 CkopocTh xumMHuUecKUX peakuuil. |[IpakTuko-oprueHTHpOBaHHbBIE
OK 02 XUMUYECKOE paBHOBECHE TEOPETUYECKHE 3a/laHdsl Ha AaHaIu3
(bakToOpoB, BIUAIONIUX HA U3MEHEHHUE
CKOPOCTM  XUMHUYECKOM  pEeaklUu.
[IpakTUKO-OpUEHTUPOBAHHBIE 3aJIaHUSA
Ha  npuMeHeHue  npuHuuna Jle-
[[Tarenwe JUTSt HaXOXKJICHUs
HAIpaBJICHUS CMEILIEHUS PaBHOBECHS
XUMUYECKOM  peakuMd W aHajau3
(GakToOpoB, BIUSIOLIIMX HAa CMEILIEHUE
XMMHUYECKOTO PaBHOBECUS
Pa3nea 6. PacTtBopsl
OK 01 ITonsaTHE 0 pacTBOpax 1. 3ajaum  Ha  IPUTOTOBJICHHE
OK 02 pacTBOpPOB.
2. [IpakTHKO-OpHEHTHPOBAHHbIE
pacueTHble 3alaHus Ha JAMCIIEPCHBIE
CUCTEMBI, HUCII0JIb3yeMble B OBITOBOW U
IIPOU3BOJCTBEHHOU JESATEIBHOCTH
yeJioBeKa
OK 01 UccnenoBanue cBoiicTB pacTBopoB |JlabopaTopnas pabota
“IIpuroroBiaeHue pacTBOPOB™
Paznen 7. 3ammra keiica (¢ ydyerom Oyayuuei
Xumust B ObITY U |1podecCHOHAIBbHOM 1eATeJIbHOCTH)
NPOU3BOACTBECHHOM
AesITeJIbHOCTH YeJIoBeKa
OK 01 Xumust B OBITY u|Keiic (c Y4EeTOM Oymymei
OK 02 MIPOU3BOJICTBEHHONW JIESATENIbHOCTH |[TPO(PeCcCHOHAIBHOM 1€ TEIIbHOCTH)
OK 04 4eJI0oBEKa Bo3MoxHBIE TEMBI KEHCOB:
K 2.3 1. IloTennenue KJIuMara i
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Koam
HauMEHOBAa
HHE
dopmupyembI
X
KOMIIeTeHIU

Pasznen/Tema

THunbl OLEHOYHBIX MEPONIPUATHH

BBICBOOOJK/IEHHE Ta30BBIX THIIPATOB CO
JIHA OKcaHa.

2. byaymwme wmartepuanbl g aBuUa-,
MalIuHO- U MMPUOOPOCTPOCHUS.

3. HoBble Marepuaibl A1 COJHEYHBIX
Oarapeit.

4. JlekapcTBa Ha OCHOBE PAaCTUTEIBHBIX
npenaparoB
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