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PabGouas nmporpamma yueGHON ILI/ICIII/II'[J'II/IHH COCTaBJIeHa Ha OCHOBE:

- (emepalbHOTO TOCYJApCTBEHHOIO0 00pa30BaTEIbHOIO CTAaHAAPTAa CPEIHErO
npodeccuonansHoro obpazoBanus mo crernuansHocTd 40.02.04 HOpucnpynenims,
yrBepikaerHoro [Ipukaszom Munnpocsemienus Poccun ot 27 oktsi6ps 2023 . Ne 798
(3apeructpupoBano B Muntocte Poccuu 01.12.2023 N 76207);

- Ilpukaza MunnpocBemenuss Poccun ot 27.12.2023 Ne 1028 o BHeceHUH
m3menennit B ®I'OC ocHOBHOrO 001Iero ¥ cpegHero obiiero o0pa3oBaHus;

- mpukasza MunHcTepcTBa npocseuienust Poccuiickoit @enepauuu Ne 62 ot 1
deBpans 2024r. «O BHeceHMH W3MEHEHHH B HEKOTOpble NMpUKaskl MuHHCTEpCTBA
IIPOCBEILICHUS Poccuiickoit Denepanyu, Kacaromuecs (benepanbHbIX
00pa30BaTebHBIX IPOrpaMM OCHOBHOT'O 00IIero o0pa3oBaHUs M CPEeJHEro OOIero
00pa3oBaHUsY;

- IlpumepHoii pabodeii mporpaMMmsl 00IE00pa30BATENBHON JUCIUIIIMHBI
«XuMmus» I IpodeccHoHaTbHBIX 00pa30BaTeNbHbIX OpraHu3alyii, pa3paboTaHHON
WHCTHTYTOM pa3BUTHA NPOGECCHOHATBHOIO O0pa30BaHMs, YTBEPXKICHHOM Ha
sacemanun  CoBeTa II0 OILEHKE KadecTBa IIPUMEPHBIX pabouux Mporpamm
001e00pa3oBaTeIbHOTO YU COLMAIBHO-TYMAaHUTAPHBIX  IMKIOB  CPEIHEro
npodeccronansHoro obpaszosanus ([Iporokon Ne 14 or 30.11.2022r.).

- PexoMeHIaluii 1o OpraHU3alyy MOTyYeHUs CpeaHero obmero o6pa3oBaHus B
Tpefieiax OCBOEHHS 00pa30BaTeNbHBIX IPOrpaMM CpenHero HpodecCHOHaIbHOIO
oOpa3oBaHusl Ha 0Oa3e OCHOBHOro obmero obpasoBaHus (mucbkMo J[lemaprameHTta
roCyIapCTBEHHOM MOJHUTUKHU B chepe cpesHero NpohecCroHalIbHOr0 00pa3oBaHus U
npodeccuoHabHOr0 00y4deHus Munucrepcrsa mpocsemienus Poccuun ot 01.03.2023
r. Ne 05-592).

Opraumsanus-pa3paborunk: YacTHoe NPOPEeCCHOHATBEHOE 00pa30BaTEBHOE
yupexnaenne «O0HuHCKUM ['ymanuTapusii Komemx»

OJIOBPEHA mpeaveTHOU (LMKIOBOM) KOMHUCCHEH 0011e00pa3oBaTelbHbIX
TUCIUILIHH.

IIporokos Ne 8 ot «28» nrons 2024r.

[Ipencenarens m / Kprokenuc I'.C./
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBbBI
OBIEOBPA3OBATEJIBHOU JUCHHUITINHBI «XHUMMWA»

1.1. Ob6aacTs npuMeHeHus1 pado4eil NporpaMmMsl

PabGouas mnporpamma mo yueObnou gucnumuHe OJ1b.06 Xwumus 0a30BbI  ypOBEHB
npeHa3HaueHa Ui peaju3aluu cpegHero oomero odpasosanus B npenenax OITOIT moaroroBku
cnennanuctoB cpennero 38eHa (IIIICC3) no cnenmanpHocTH 40.02.04 «HOpucnpyaeHiusy 6a3o0Boit
MOJTOTOBKH.

TpynoeMKOCTh JUCHUILIMHBI «XUMUs» HAa 6a30BOM ypoBHE cocTaBisieT 34 yaca, U3 KOTOPBIX
30 yacoB — 0a30BbIl MOJTYJIb (4 pa3zaena), 2 yaca — NPUKIATHON MOoAynb (1 pa3aen), BKIIOUYAIOIIUMA
MPAKTUKO-OPUEHTUPOBAHHOE COJIEp’KaHue KOHKpeTHOM npodeccud, 2 yaca quddhepeHIInpoBaHHbIN
3auer. [lpukiagHoil Moxmynp BriItoyaeT oauWH paznen. Pasmen 5. «Xumus B ObITy U
MIPOU3BOJICTBEHHON JIEATEIHHOCTH YeJIOBEKa» peau3yeTcs Ha MaTepuaje KelcoB, CBA3AHHBIX C
HKOJIOTHYECKOM O€30MacHOCTbI0 M OICHKOM MOCTEICTBUH OBITOBOM H MPOU3BOIACTBEHHOU
JEeSITENIbHOCTH, 110 OTpacisaM Oyayiiel mpodeccnoHalbHOM 1eATeIbHOCTH 00yYaroINXCsl.

[lepuon oOydeHuss W pacmpelesieHHe IO CEeMeCTpaM ONpeAeNseTcs C YYeTOM JIOTUKH
dbopMUpOBaHUA TPEAMETHBIX pPE3yAbTAaTOB, OOMUX H MNPOPECCHOHANBHBIX KOMIIETEHIIUH,
MEXIPEIMETHBIX  CBSI3¢H  C  JPYrUMH  JUCHHMIUIMHAMH  00IIeoO0pa3oBaTeNbHOTO U
o0uienpodecCHoHaIbHOTO UKIOB Y4eOHOTO MIIaHa.

[Tpu yrpo3e BOZHUKHOBEHHS M (MJIM) BOSHUKHOBEHHH OTACIBHBIX UPE3BBIUANHBIX CHUTYAIIHiA,
BBEJICHUU PEKMMa MOBBIIICHHOW TOTOBHOCTU WJIM YPE3BBIYAMHON CUTyallMd Ha BCEH TEPPUTOPUU
Poccuiickoit ®eneparu nub0 Ha ee YACTH peanu3anus pabdoyeil mporpaMmbl  y4eOHOH
JTUCIUIIMHBI MOYKET OCYHIECTBIIATHCSA C MPUMEHEHUEM DJIEKTPOHHOTO O0y4YeHUS, TUCTAaHI[MOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH.

1.2. Mecto y4eOHOIi AUCHUIJIMHBI B CTPYKType OCHOBHOH mpodeccHOHATbHOM
00pa3oBaTeJbHOI NPOrPAMMBI:
VueOnas  mgucuummHa  OJ]b.06  Xumusa  oTHocuTcs K 0a30BBIM  JUCIHUILIMHAM
0011e00pa3oBaTeIbHOTO 1UKIIA, SBISIETCS Y4eOHBIM MPEeIMETOM O00s3aTeNbHON MpeaMEeTHON
obnactu «EcrectBennbie Haykn» OI'OC cpegnero obirero oopa3oBaHusl.

1.3. llean u 3a7a4M y4eOHOI AUCHUILUIMHBI — TPeOOBAHUS K pPe3yJbTAaTaM OCBOEHUSI
Y4eOHOM IMCUMILINHbI:

Hear aucuunanubl — (OPMHUPOBAHHE Yy CTYACHTOB TMPEJCTABICHUS O XUMHUYECKOU
COCTABJISIFOLLEH €CTECTBEHHO-HAYYHOW KapTUHbI MHpPAa KaK OCHOBBI MPUHATUSA pELICHUH B
JKU3HEHHBIX Y MTPOU3BOJACTBEHHBIX CUTYAlIUsIX, OTBETCTBEHHOTO MTOBEICHUS B PUPOHOM CpEE.

3anaum IUMCHUILIMHBI:

1) chopmupoBaTh MOHMMAaHHWE 3aKOHOMEPHOCTEH NPOTEKAHUS XHUMHYCCKHX MPOIIECCOB H
SABJICHUW B OKpYyXKalollle cpene, LEIOCTHOM HAayyHOM KapTUHBI MHpPA, B3aUMOCBS3U U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BHUTh YUCHHS COCTAaBJIATH (POPMYJbI HEOPraHWYECKMX W OPraHMYCCKHX BEIIECTB,
YpaBHEHUS XUMHUYECKUX PEAKIUHA, OOBACHITHP WX CMBICI, HWHTEPIPETHPOBATH PE3YIbTATHI
XAMHUYECKHUX IKCIIEPUMEHTOB;

3) pa3BUTh YMEHHE HCIOJIH30BaTh MH(POPMAIMIO XHUMHYECKOTO XapaKTepa W3 Pa3IMYHBIX
HMCTOYHUKOB;

4) chopMHUpOBATH YMEHUS TPOTHO3UPOBATH MOCIEICTBHS CBOCH JESITEIIBHOCTH U XUMUUIECKUX
MPUPOIHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX MPOIIECCOB;

5) copMupoBaTh MOHUMAHKWE 3HAYMMOCTHU JTOCTIDKCHHN XUMUYECKON HAYKU M TEXHOJOTHUMA
JUTSL pa3BUTHUS COIIMAILHON U TTPOU3BOJICTBEHHOM cep.

I[lnanupyembie pe3yjbTaTbl OCBOCHUSI 001Ie00pPa30BaTeJbHON JUCHMIUVIMHBI B
coorBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO:



Konx n HaumeHnoBanme
¢dopmMupyeMbIX KOMIIETEeHUN I

Oomue

JAucuuniimHapHbie

OK 01. Bsi6bupats criocoOsr
pelieHus 3aaa4d
npodeccCHoHABHOM IeATEIBHOCTH
NPUMEHUTEIBHO K Pa3IHUHBIM
KOHTEKCTaM

B uacmu mpyooeozo éocnumanus:

- TOTOBHOCTH K TPYAY, OCO3HAHUE LICHHOCTH MacTePCTBa,
TPYAOIO0HE;

- TOTOBHOCTb K aKTUBHOM JI€SITEIbHOCTH TEXHOJIOTHYECKON U
COLIMAJIbHOW HAIPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATb,
IUTAHUPOBATh U CAMOCTOSITENIBHO BBIIOIHATH TaKylO
NeSITeNIbHOCTD;

- HHTEpeC K pa3Iu4HbIM cepam npodhecCuOoHaTBHOM
NeSTEILHOCTH,

Osnaodenue ynugepcaibHolMu y4eOHbIMU HOZHABAM E/IbHBIMU
delicmeuamu:

a) bazosvie no2udecKue Oetcmeust:

- CaMOCTOSITENBHO  (OpPMyITUpOBaTh M|
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHABIMBATh CYIICCTBEHHBIM TPHU3HAK WU OCHOBAHUS IS
CpaBHEHUs, Kiaccuukanuu 1 0000IICHHS;

- ONpEAeNATh IETH JCATCILHOCTH, 3a/JaBaTh TMapaMeTpbl U
KPUTEPUU UX TOCTHKEHHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH "
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHTH KOPPEKTHUBHI B JIEATCIILHOCTh, OIICHUBATH COOTBETCTBUC

AKTYaJIN3UpPOBaATH

IMPOTHUBOPCUUA B

pe3yNbTaToOB  WENsAX,  OIEHUBATh  PHCKA  TOCIEICTBUI
JeATSIbHOCTH;

- pa3BUBaTh KpEaTWBHOE MBIIIICHUE TPU PEHICHUH >KA3HEHHBIX
npobiem

0) bazoevle ucciedosamenbckue 0eucmaus.

- BJIQJIeTh HAaBBIKAMU Y4YE€OHO-HCCIIEIOBATENBCKOM M TPOEKTHOM
JeSATEIbHOCTH, HAaBBIKAMU pa3perieHus mpooem;

- BBISIBIISITh TIPUYMHHO-CIIEICTBEHHBIE CBS3M M aKTyalU3UpPOBATh
3a/1avy, BBIJIBUTATh THUIIOTE3Yy €€ PelICHHS, HaXOJAUTh apryMEHTBI
JUIS I0Ka3aTellbCTBA CBOMX YTBEPKIEHUH, 3a/1aBaTh MapaMeTphl U
KPUTEPHH PEIICHUS;

- aHaJIM3UPOBATh TIOJIyYEHHBIE B
pEe3YNIbTAThl, KPUTHYCCKU

Xoa€
OLICHUBATh ux

peuieHusT  3aJauu
JOCTOBEPHOCTb,

- BJIQJICTh CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpasd
BKJIFOYAET: OCHOBOIIOJIATrAF0IINE MOHATHUSA
(XMMUYECKUH  3JIEMEHT,  aroM,  JJEKTPOHHAas
obosouka aroma, s-, P-, d-3JIEKTPOHHBIC OpOHMTAIH
aTOMOB, WOH, MOJIEKYJIa, BAJICHTHOCTD,
3JEKTPOOTPULATEIBHOCTh,  CTENEHb  OKUCIIEHUS,
XMMHYECKass CBS3b, MOJIb, MOJISIDHas  Macca,
MOJISIPHBIN o0beM, YIJIEPOIHBIN CKEJIET,
(yHKIIMOHANBHAS  TPyNIa, paguKai, HW30Mepus,
U30MEpbl,  TOMOJIOTH,  T'OMOJIOTUYECKUH  psf,
YTJIEBOJAOPOABI, KHUCIOPOJI- H  a30TCOAEpIKAIIHNE
COCUHEHMS, OHMOJOTMYECKH AaKTHUBHBIE BEIEeCTBa
(yrimeBoapbl, XHUpbI, O€JIKH), MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COCAMHEHHMS, KPUCTAJUIMYECKass PEHETKA, THUIIbI
XUMUYECKUX peakuuii (OKHCITUTENBHO-
BOCCTAHOBUTEJbHbIC, JK30-U  DHJOTEPMHYECKHUE,
peaKkuu MOHHOTO OOMEHa), PacTBOP, AJNEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, SJEKTPOJUTHYECKAsS IUCCOIMALINS,
OKHCIUTEND, BOCCTAaHOBUTEIb, CKOpOCTb
XUMUYECKON PpEaKIMu, XHMHUYECKOE paBHOBECHE),
TEOPUU U 3aKOHBI (TEOPHs] XMMHUYECKOTO CTPOCHHUS
oprannyeckux BemectB A.M. byrnepoBa, Teopus
3JIEKTPOJIUTUYECKON AUCCOLMALIMM, TEPUOIUYECKUN
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI Macchl),
3aKOHOMEPHOCTH, CHUMBOJWYECKUN S3bIK XHMHH,
(hakTONOTMUeCKHe CBEICHUS O CBOMCTBAX, COCTaBe,
MOTy4YeHUn U O€30macHOM  HMCIOJIb30BAaHUU
BOKHEUIINX HEOPraHMYECKUX U  OPTraHUYECKUX
BEIIECTB B OBITY M TMPAKTHYECKON NESATEIbHOCTH
YEJI0BEKa;

- YMETh BBIBJISITH XapaKTepHbIE TIPU3HAKK |
B3aMMOCBSA3b HW3YYEHHBIX MOHSATUNA, MNPUMEHSATH
COOTBETCTBYIOIIME MOHATHUS MPU OMMUCAHUU CTPOECHUS
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HpOFHO3I/IpOBaTI> N3MCHCHHUEC B HOBBIX YCJIOBI/IHX;

- yMETh MEPEHOCHUTD 3HAHMS B IMO3HABATEIBHYIO M IMPAKTHYECKYIO
00J1aCTH KU3HEIEATCILHOCTH,

- yMETh HHTEIPUPOBATh 3HAHHWS M3 Pa3HBIX MPEIMETHBIX

obJacrei;
- BBIIBUTATh HOBBIC HICH, IPEIaraTh OPUTHHAIBHBIC IMOAX0IC U
peleHuS;
-CIIOCOOHOCT, HMX  HCIOJB30BAHMSA B  IIO3HABATEILHON U

COLIMAJIBHOM ITPAKTHKE.

U CBOHCTB HEOPraHMYECKUX U
BELICCTB U UX NPEBPALLCHUM;

- BBIABJIATH B3aMMOCBSI3b XHMMYECKUX 3HAHUU C
HOHATHAMH U IIPEICTaBICHUAMHU OpYTrux
€CTECTBEHHOHAYYHBIX IPEIMETOB;

- YMETb HUCIOJIb30BaTh HAaUMEHOBAHMUS XMMHYECKUX

OpraHUYECKUX

COEMHEHHI MEXIYHAPOIHOTO COr03a
TEOPETUYECKOM M MNPUKIATHOM  XUMHUU  H
TPUBUAIBHBIE HA3BaHUS  BAXKHEHIIMX  BEIIECTB
(aTHIIEH, aleTUJIEH, [JIMLIEPHH, dbenon,
dbopManbpaerus, yKCycHas  KHUCIOTa,  TJIUIIMH,

yrapHblid ra3, YrJIeKUCHIbIM ra3, aMMHaK, ranieHas
U3BECTh, HEralleHas W3BECTb, IHUTHhEBAs COAA H
JIPYTHX), COCTABIATH (DOPMYJIBI HEOPTaHUYCCKUX H
OPraHMYECKUX BEIECTB, YPAaBHEHUS XHMHYECKUX
peakiuii, OOBSICHATh UX CMBICI;

- NOATBEPXJAaTb  XapakTepHble  XUMHYECKHUE
CBOMCTBA BEIIECTB COOTBETCTBYIOILIUMH
3KCHEPUMEHTAMH u 3anuCcsIMU YpaBHEHUU
XUMHYECKUX PEAKIIU;

- YMETh YCTaHaBJIUBATh IIPUHAUJIEKHOCTD
W3YYCHHBIX HEOPTaHUYECKHMX W  OPraHUYECKUX
BEIIECTB K OIpEIEIEHHbIE KaccaM U Ipynnam
COCMHEHMH, XapakTepu3oBaTb HUX COCTaB U
Ba)KHEHIIIE CBOMCTRA;

- OompeAeNsaTh  BUAbI  XMMUYECKUX  CBSI3€d
(xoBasileHTHaA, VOHHas, MeTaJlJInyecKas,
BOJIOPOHAs), THUIBl KPUCTAUIMYECKHX PEIIETOK
BEIIECTB; KIaCCU(PHUIIMPOBATH XUMUYECKUE PEAKIINU;
- chopMHUpPOBATh TPEACTABICHUS: O XHUMHYECKOMN
COCTABJISIIOLIEN  €CTECTBEHHOHAYYHOM  KapTUHBI
MHpPA, POJIM XUMUU B IMO3HAHUS SIBJICHUN MPUPOIbI, B
(hOpMUPOBAHUM MBIIICHUSI U KYJIBTYPHl JTMYHOCTH,
ee (YHKIHMOHAJIBLHON TPaAaMOTHOCTH, HEOOXOIMMOM
JUISL PELICHUs] PAKTUYECKUX 3a1a4 U DKOJIOTMYECKHU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO M
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MIPUPOIHOM CPEE;

- yMeTh TPOBOJIUTH pACUETBl IO XUMHUYECKUM
dbopMylilaMy B ypaBHEHUSIMU XUMHYECKHUX PEAKIUN C
UCIIOJIb30BaHUEM buznIecKkux BEJIMYHH,
XapaKTePU3YIOIINX BEIIECTBA C KOJIHMYECTBEHHOM
CTOPOHBI: Macchl, 00béMa (HOPMaJIbHBIC YCIIOBHS)
ra3oB, KOJMYECTBA  BEIIECTBA;  HCIOJIb30BATH
CHCTEMHBIC XUMHUYECKUE 3HAHUS JUISI TPUHSATHS
pelIeHnl B KOHKPETHBIX >KM3HCHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIICCTBAMH U UX MPUMEHECHHE.

OK 02. Ucnonb3oBathb
COBPEMEHHBIC CPE/ICTBA TIOUCKA,
aHaJIM3a U UHTEPIIPETAIHS
nH(popManuu, 1 ”HOOPMAITMOHHBIC
TEXHOJIOTUH VISl BBITTOJTHCHUS
3a7a4 MpoQecCuoHaIbHOM
JCSITEIILHOCTH

B oénacmu yennocmu nayunozo no3nanus:

- chopMUPOBAHHOCTH ~ MHPOBO33PEHHSI, COOTBETCTBYIOILETO
COBPEMEHHOMY VpPOBHIO pa3BHTHUS HAyKd U OOIIECCTBEHHOU
MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTEe KYJIBTYP, CIIOCOOCTBYOIIIETO
OCO3HAHHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUPE;

- COBEpIICHCTBOBAHKE S3bIKOBOM M YHMTATEIIbCKOM KYJIBTYPHI Kak
CpEICTBa B3aWMOICUCTBUS MEXTy JIFOJIbMU U TIO3HAHHSI MHUPA;

- OCO3HaHWE IIEHHOCTH HAayYyHOW JCATEIbHOCTH, TOTOBHOCTH
OCYIIECTBIISTH MMPOCKTHYI0 U HCCIEAOBATEIBCKYIO JEATCILHOCTD
WHIUBUAYAIBHO U B TPYIIIE;

Ognadenue yHu6epcanbHbIMU YYEOHLIMU NO3ZHABAMENbHBIMU
delicmeuamu:

8) paboma ¢ ungpopmayuei:

- BIIaJIETh HaBBIKAMH TMOJTy4YeHHUS WHGOpPMAIUU U3 HCTOYHUKOB
pPa3HBIX THUIIOB, CaMOCTOSITEIIPHO OCYIIECTBISTH TIOWCK, aHAJIW3,
CUCTeMAaTH3allMI0 W WHTEprpeTanus WHGOPMAlUU Pa3TUYHbBIX
BUJIOB ¥ (POPM MpeACTaBICHUS;

- CO3/IaBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax ¢ yI€TOM Ha3HAYCHHUS
nHpOpMAllUM M TENEBOH ayAUTOPHUH, BBIOMpPAs ONTHUMAIHHYIO
(dhopMy MpeICTaBICHUS U BU3yaTU3allNN;

- OIICHMBATh JOCTOBEPHOCTh, JIETUTUMHOCTh HH(MOpMAIUU, €€
COOTBETCTBHE IMPABOBBIM U MOPATHHO-ITHYCCKHM HOPHAM;

- UCIIOJIb30BATh CpeacTBa MH(OPMAITMOHHBIX u
KOMMYHHKAITUOHHBIX TEXHOJIOTHH B PENICHHH KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX U OPTaHHU3AI[MOHHBIX 33/1ad C COOJIOJCHHUEM
TpeOOBaHUH OSPrOHOMHKH, TEXHUKH OC30ITACHOCTH, THTHCHBHI,

- YMETh aHAJTU3UPOBATh XUMUYECKYIO0 MH(POPMAIIHIO,
MOJly4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpElCTB
MaccoBOW HH(pOpMaNuu, ceTb HTEpHET U Apyrue);

- BIQJIeTh ~ OCHOBHBIMH  METOJaMHU  HAy4YHOTO
MO3HAHWS BEIIECTB W  XHUMHYCCKHUX  SIBJICHHU
(mabmronenue, U3MEpeHHE, 9KCIIEPUMEHT,
MOJICJIMPOBAHUE);

- yMEThb MPOBOJIUTH PAaCyYEThl MO XUMHYECKUM
¢dbopMynaM M ypaBHEHHSIM XHUMHYECKHX PEaKIUi C
UCIIOJIb30BaHUEM buznyecKux BEJIMYUH,
XapaKTepU3YIOIUX BEIIeCTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00béMa (HOPMAJIbHBIE YCIOBHSI)
ra3oB, KOJIHMYECTBa  BEIIECTBA;  HCIOJIH30BATH
CUCTEMHbIE XHWMUYECKUE 3HAHUS JJs TPUHATHUS
pelIeHnl B KOHKPETHBIX >KH3HCHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM.




pecypcocOepexeHusi, TMPaBOBBIX © ITHUYECKUX HOPM,
nH(pOpMaMOHHOM 06€30MMacHOCTH;

- BJIAJIETh HABBIKAMHU PACIO3HABAHUS W 3aIIUThl HH(OPMAIIHH,
WHGPOPMAIIMOHHOI 0€30MaCHOCTH JIMYHOCTH.

HOPM

OK 04. O¢ddexruBHO
B3aUMOJICHCTBOBATh U PabOTaTh B
KOJIJICKTHBE U KOMaH/Ie

- TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEIbBHOCTH U

CaMOONPEIEIICHUIO;

- OBJIaZICHUE HABBIKAMH Y4eOHO-HCCIIeI0BATEIbCKON, POSKTHOW U

COLIMAJIbHOU JESITeNbHOCTH;

Osnaoenue YHUBEPCATbHLIMU

oelicmeuamu:

2) coemecmuas 0esimenbHOCmb.

- IOHMMAaTh W UCIHOJB30BaTh IMPEUMYIIECTBA KOMAHIHOM H

WHJIMBUIYAIbHOU PabOTHI;

- IPUHUMATH eI COBMECTHOU JESTEIIbHOCTH, OPTaHU30BBIBATh U

KOOPJAMHUPOBATh JEHCTBUS MO €€ JOCTUKEHUS: COCTABIATH ILJIaH
NEHCTBUM, paclpeAensTh POJd C YUYEeTOM YMEHUN yYacTHHMKOB,

00CyX1aTh pe3yJIbTaThl COBMECTHOM pabOTHI;

- KOOPAMHHUPOBATHh U BBIMOJIHATH PabOTy B yCIOBHUSX peaibHOrO,

BUPTYaJIbHOIO0 U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

- OCYILECTBIATh IO3UTUBHOE CTPATETHYECKOE IIOBEJICHUE B

Pa3IMYHBIX CUTYalUsAX, HPOSBISATH TBOPUYECTBO U BOOOpaKEHUE,

OBITh UHUIIMATUBHBIM.

Osnaodenue yHugepcanbHolMu pezyiamueHbIMu 0eiUcCmeuUAMU:

0) npunamue cebs u Opyeux nr0oeli:

- IPUHUMATh MOTHBBI M apTyMEHTHI JPYTUX JIIOJEH MPU aHAIU3E

PE3YJIBTATOB EATEIBHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO APYTHUX JIIOAEH HA OIINOKH;

- pa3BUBaTh CIIOCOOHOCTh TMOHUMATh MHUpP C MO3ULUU JPYroro

YeJIOBEKA;

KOMMYHUKAMUGHbIMU

- YMETh aHAJIU3UPOBATh XUMUYECKYIO0 MH(POPMAIHIO,
MOJly4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpElCTB
MaccoBoi nHpopmanuu, cetb IHTepHEeT U Apyrue);

- BIaZIeTh ~ OCHOBHBIMH  METOJaMHU  HAy4YHOTO
MO3HAHUS BEIIECTB M  XUMHUYECKHX  SIBICHHMA
(Habmoienue, HU3MEpEHHUE, AKCTICPUMEHT,
MO/ICJIMPOBAHUE);

- yMEThb MPOBOJIUTH PACYEThl MO XUMHYECKUM
dbopMyllaM W YpaBHEHHSM XUMHUYCCKUX PEAKIHHA C
UCIIOJIb30BaHUEM buznyecKkux BEJIMYMH,
XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00béMa (HOPMaJIbHbBIE YCJIOBHS)
ra3oB, KOJHMYECTBa  BEUIECTBA;  HCIOJb30BATH
CUCTEMHbIE XHWMHUYECKUE 3HAHUS JJs TMPUHATUS
pelIeHnl B KOHKPETHBIX >KH3HCHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM.

OK 07. ConeiicTBOBaTh
COXPAHEHUIO OKPYKAOLIEH CPEIbI,
pecypcocOepexeHuIo, MPUMEHSITh
3HaHUA 00 H3MEHEHUU KJIMMaTa,
MIPUHIIAIIAX OePEXKITUBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JICHCTBOBATh B UPE3BbIYANHBIX

B oonacmu sxonozuueckozo éocnumanus:

- cOPMUPOBAHHOCTh HKOJIOTUYECKON KYIbTYpbl, IMOHHUMaHHE
BIIUSHMS COLIMAIBHO-DKOHOMMYECKUX IPOLECCOB HAa COCTOSHUE
MPUPOJHON U COLMAIbHOW Cpebl, OCO3HaHHE IJI00AIBLHOTO
XapakTepa 3KOJOrMYECKHX MpolieM;

- IUJJAHUPOBAHUE W OCYLIECTBIEHUE JEHCTBHM B OKPYKAIOIIEH
Cpelle Ha OCHOBE 3HAHUS 1N YCTOWYUBOIO Pa3BUTHUS

- copMupoBaTh MPEACTABICHHUS: O XHMHUYECKOH
COCTaBJISIOUIEH  €CTeCTBEHHOHAYYHOW  KapTHHBI
MHpa, pOJIM XUMHUH B MTO3HAHUH SBJICHUI MPUPOIBI, B
(hopMUPOBAHUHN MBINUICHUS W KYJIbTYPHI JIMYHOCTH,
ee (DYHKIHMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM
JUISL PeLICHUS] MTPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00OCHOBAHHOT'O OTHOUIEHHSI K CBOEMY 3/I0POBBIO U
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CUTyallugX.

YEJI0BEUECTBA;
- aKTUBHOE  HENpUsATHE
OKpY>KalolleH cpele;

- YMEHHE MPOrHO3HPOBATh HEOJArONPUATHBIE SKOJIOTHYECKHE
MOCICACTBUA NMPCAIIPUHUMACMbBIX IIGIZCTBH?I, npeaoTBpaliaTh Uux;

JNEUCTBUMA, TMPUHOCAIIMX  Bpel

MIPUPOIHOM CPEE;

- yMmerb coOnrofaTh  MpaBWila  HKOJOTHYECKU
1eJ1eco00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM
JESATEIIBHOCTH B LIEJSIX COXPAaHEHUsS CBOETO 310POBbs
U OKpYXKAaWIEeW MNPUPOJHOM Cpelbl; YYUTHIBATh

- paCcliupE€HUC OIIbITa JACATCIIbBHOCTH 9KOJIOTHYECKOH | OITaCHOCTh BO3,Z[€I>'ICTBI/I${ Ha JKHBBIC OpPraHU3MbI
HaIIpaBJICHHOCTU; OIMPCACIICHHBIX BCIICCTB, ITIOHHUMas CMBICI
- OBJIAJICHUC HaBBIKAMHU y‘IC6HO'I/ICCJ'IG,Z[OBaTCJ'IBCKOI\/’I, HpOCKTHOﬁ IIoKa3aTeis HpeHeHBHOﬁ ,HOHYCTHMOﬁ
U COLMAJIbHON JEATCILHOCTH. KOHIOCHTPpAIHH.

[IK 1.2. [IpumeHATh HOPMBI ITpaBa
JUTSI pelleHus 3a/1a4 B
npodeccuoHaNbHOM e TEIbHOCTH

- BJIaJIeTh HaBbIKAMHM 1OJy4eHHs HH(POPMALUK U3 UICTOUHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIBHO OCYIECTBIIATH [IOUCK, AHAJIN3,
CHCTEMaTHU3allHI0 U MHTEPIIPETALUI0 HH(POPMALIUK Pa3InYHbIX
BUJIOB U ()OPM IPEICTABICHHUS;

- BJIAZICTh CUCTEMOW 3HAHUM O METOAAX HAYYHOI'O
IIO3HAHUS SIBJICHUH IIPUPOJIBI, UCIIOJIb3yEMBIX B
€CTECTBEHHBIX HAYKAaX U YMEHUAMU IIPUMEHATH OTU
3HAHUSA IIPU SKCIEPUMEHTAIBHOM HCCIIEOBAaHUU
BEILECTB U U1l OOBSICHEHUS! XUMUUECKUX SBJICHUH,
MMEIOIIHUX MECTO B IIPUPOJIE NPAKTUIECKOU
JESITEJIBHOCTH YEJIOBEKA U B IOBCEIHEBHOM JKU3HH,

I1K 3.5. IIpoBOoANUTH NEPBUUHYIO
IPaBOBYIO IKCIEPTU3Y JOKYMEHTOB
IUIsL OPTaHU3AIMHA U PU3UIECKUX
JIMIL.

- OCHUBATb JOCTOBCPHOCTDb, JICTUTUMHOCTD I/IH(l)OpMaIII/II/I, €c
COOTBETCTBHE MIPABOBBIM U MOPAJILHO-3TUYECKUM HOpPMaM;

- HCTOJIB30BATh CPEACTBA MHPOPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PEILICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U OPraHM3allMOHHBIX 3aJia4d C CO6J'IIOI[€HI/ICM
TpeOOBaHUI 3PrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX U 3THYECKUX HOPM, HOPM
MH(GOPMAIMOHHOM 0€30MacHOCTH;

- BJIAICTh HAaBbIKaAMU pacCliO3HaBaHUWA U 3alUThL I/IH(l)OpMaHI/II/I,
MH(POPMAIMOHHOM 6€30MMacCHOCTH JTUYHOCTH;

- YMCHHUEC IIPOTrHO3UPOBATH HC6HaFOHpI/I$[THBIC SKOJIOTHYECKHUEC
MOCTIE/ICTBUS MPeIPUHUMAEMBbIX AEUCTBUH, IPEIOTBpaIaTh UX;
- pacIp€HUC ONBITA ACATCIIBHOCTU SKOJIOTHUECKOH
HaNpaBJIeHHOCTH;

- OBJIA/ICHHE HABBIKAMHU Y4€OHO-HCCIIEIOBATEILCKON, TPOSKTHON 1
COILIMAJIBHON JeSITeIbHOCTH;

-yMETb COOII0IaTh NIPaBHJIa YKOJIOTHYECKH
11e51eco00pa3HOro NOBEACHUS B OBITY U TPYIOBOH
JEATEIbHOCTH B LEJISIX COXPAHEHHUs CBOETO 370POBbs
U OKPYXKaIOLLEH IPUPOJHOMN CPEbl; YYUTHIBATH
ONAaCHOCTh BO3JCHCTBUS HA KUBBIE OPraHU3MBbI
OIPEIEJICHHBIX BELIECTB, TIOHUMAsl CMBICII
MIOKAa3aTelsl MPeIeabHOM T0IyCTUMON
KOHLICHTpaLUu;

- YMETb NIPOTHO3UPOBATh, AaHATTU3UPOBATH U
OLIEHUBATh C TIO3ULUI SKOJIOTHYECKON 0€30MacHOCTH
MOCJIEACTBHS OBITOBOM M MPOU3BOICTBEHHOM
NesITeIbHOCTH YEJIOBEKa, CBSI3aHHOM C NepepadoTKOM
BEILIECTB; MUCIOJb30BaTh MOJYyYECHHBIE 3HAHUS IS
MPUHATHUS TPAMOTHBIX peIIeHU MpobiieM B
CUTYyalUsX, CBI3AHHBIX C XUMHUEH;




2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUIIJIUHBI

2.1. O6beM yueOHOM TMCUMILIHHBI M BU/bI Y4e0HO#i padoThI

Bun yuebnol paboThl O6bemMB
qacax
O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 34
B TOM YUCIIE:
1. ocHOBHOe coep:kaHue 28
B TOM YUCIIE:
Teoperuueckoe oOydeHue 17
[IpakTuyeckue 3aHATHS 9
KoHnTponbHbie paboThl 4
2. npodeccuoHaTbHOE OPMEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue 2
NPHUKJIATHOT0 MOAYJISA)
B TOM YHUCIIE:
Teopetnueckoe o0yueHue 2
[TpakTuyeckue 3aHATHS 0
IIpome:xyToyHast arrecTanus (AuddepeHuMpoBaHHBIN 3a4eT) 2
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2.2. TemaTuyeckuii IJIaH U cojiepKaHue Y4eOHOH TUCUMILINHBI

«Xumuay
HaumenoBanue Copep:xaHue yueOHOr0 MaTepHnaJia, JIa0opaTopHbIe padoThl U O0bem | Popmupyembie
Pa3/iesioB U TeM NpaKTHYeCKHe 3aHATHS, CAMOCTOsITeJbHAsI padoTa 00y4aloImuXcs. | 4acop | ‘oMUereHu
1 CEMECTP
OK 1
OK?2
I. OCHOBHOE COJAEPKAHUE 30 OK 4
1IK1.72
1IK 3.5
PA3JIEJI 1. OCHOBbBI CTPOEHHMSA BELHLIECTBA 4
Tema 1.1. CoBpeMeHHast Mojienb CTpoeHus aroma. CHUMBOJIMYECKUI OK ]
CTpoeHue aTOMOB | SI3bIK  XUMUU. XHUMHUYECKHM  BJIEMEHT. OJIEKTPOHHAas 11K 1.2
XHMHUYECKHUX KoH(purypamust — aroma.  Kiaccupukanus  XUMHUYECKUX 1IK 3.5
3JIEMEHTOB U 3JIEMEHTOB (S-, P-, O-37eMeHThI). BajeHTHBIE 3JICKTPOHBI.
npupoaa BanienTHOCTb. DIJIEKTpOHHAs MPUPOJIAa XUMUUYECKOW CBSI3HU.
XUMHUYECKOH DNEKTPOOTPULIATENILHOCTE.  Buabl  XMMHUYECKOW  CBS3M
CBS3H (koBaJIeHTHasi, WOHHAs, METaJUIMYEeCKas, BOJOpOJHAas) U
CrocoObI e 00pa3oBaHUs.
Ilpakmuueckue 3anamus 1
Pemenne 3amanuii Ha  HWCHOJB30BAaHUE  XUMHUYECKOH
CHMBOJIMKM W Ha3BaHWl COCIMHEHUW II0 HOMEHKJIATYpE
MEXIYHAPOJAHOIO COH3a TEOPETUYECKOM U MPUKIATHON
XUMUA W TPUBHAIBHBIX HA3BaHUW IS  COCTABJICHHS
XUMHUYECKHX (OPMYI JIBYXaTOMHBIX COCAMHEHHH (OKCHJIOB,
Cynb(pUAOB, THUAPUIOB W T.N.) U JAPYTUX HEOPTaHUYECKUX
COEIMHEHUH OTJEIbHBIX KJIACCOB.
Tema 1.2. Ilepuonuueckas cucrema XuMHYECKUX AeMeHToB J[. 1. 1 OK 1
Iepuoauyeckni Menneneesa. Gusnyeckuii cMmbica Ilepruoanyeckoro 3akona OK?2
3aKOH U Ta0Juna J .. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOWCTB I1IK 1.2
.M. MenaeieeBa | XUMUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU MIPOCTHIX U 1IK 3.5
CJIO’KHBIX BEIIECTB B COOTBETCTBHH C MOJIOKEHUEM
XUMHUYECKOT0 3remMeHTa B [leprnonnueckoii cucreme.
MupoBo33peHueckoe 1 HayuyHoe 3HaueHue [lepuoanyueckoro
3akoHa /.M. Menneneesa. [Iporno3sr J1.11. Menneneesa.
OTKpBITHE HOBBIX XUMUYECKUX DJIEMEHTOB.
Ilpakmuueckue 3anamusn 1
Pemenne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETHIECKUX
3a/IaHUI Ha XapaKTepU3ALMI0 XUMUYECKUX JIEMEHTOB:
«Metannudeckue / HeMETAIUTMIECKNEe CBONCTBA,
AIEKTPOOTPHUIATENIBHOCTh XUMUUYECKHUX JIEMEHTOB B
COOTBETCTBHUU C MX JIEKTPOHHBIM CTPOCHHUEM M TOJIOKEHUEM
B [IEPUOIMYECKON CUCTEME
xumuueckux dyementoB .M. Menneneenay
PA3JEJI 2. XUMHNYECKHUE PEAKIIUN 4
Tema 2.1 Knaccudukanys u TUIIBI XUMUYECKUX PEaKIUi C yuacTueM OK ]
Tunsl XHMHYECKHX | HEOpraHmdeckux BeuiecTB. CocTaBieHuEe ypaBHEHUIN OK 4
peaxiuii peaxIuil COeMHEeHHUS, PA3I0KESHHUs, 3aMEeIIeHUs, OOMEHa, B IIK 1.2
T.4. pEaKINil TOPEHUS], OKUCIICHHSI- BOCCTAHOBIICHHUS. TIK 3.5

ypaBHGHI/ISI OKHCJICHHS-BOCCTaHOBJICHUS. CTCIICHb
okucieHus. OKUCIUTENb U BOCCTaHOBUTENL. COCTaBIICHHE U
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YpaBHUBAHUC OKUCIUTCIIbHO-BOCCTAHOBUTCIIbBHBIX peaKLIHﬁ
MCTOJOM 3JICKTPOHHOTI'O bananca. OKHUCIIMTEILHO-
BOCCTAHOBHUTCIIbHBIC PCAKIIUU B IPUPOAL,
IMPOU3BOACTBCHHBIX MMPOLHECCAX U KU3HECACATCIbHOCTU
OpPraHnu3MoOB.

Ilpakmuueckue 3anamus

KonnuyecTBeHHBIE OTHOIIEHHUSA B XUMHH. OCHOBHBIE
KOJIMYCCTBCHHBIC 3aKOHBI B XUMHUU U pvaeTBI 110
YpaBHEHUSAM XUMHUUYCCKHUX peakiuii. Mosb Kak eIMHUIIA
KOJIMYECTBA BellecTBa. MonsipHas macca. Pacuersl 1o
YpaBHEHUSM XUMHUUYECKHX PEAKIIUHA C UCIIOIh30BaHUEM
Macchl, 00bEMA, KOJIMYECTBA BEILECTBA.

PA3/EJI 3. CTPOEHUE 1 CBOMCTBA HEOPTAHUYECKHX BEIIIECTB

12

Tema 3.1.
Kanaccupuxanus,
HOMEHKJIATYpa U
cTpoeHHne
HEOpraHu4YecKHX
BelllecTB

[Ipeamet Heopranumveckoit xumun. Kimaccudukarms
HEOpPraHUYECKUX BelecTB. IIpocThie U ClI0KHbIE BEILIECTBA.
OCHOBHBIE KJI1ACChI CII0KHBIX BEIIECTB (OKCHIBI,
TUIPOKCHUIBI, KUCIIOTHI, COJIM). B3aumocBa3b
HEOPraHMYECKUX BEIECTB. ATperaTHble COCTOSHUS
BemiecTBa. Kpucrammyeckue u amop(dHbie BemecTBa. TUIIBI
KPUCTAJNINYECKUX PELIETOK (aTOMHas, MOJIEKYJIsIpHasi,
MOHHAs1, METAJUTHYECKast). 3aBUCIMOCTD (DU3MUYECKHIX
CBOICTB BEILIECTBA OT TUIA KPUCTAJUIMYECKOMN PEIIETKH.
3aBUCHUMOCTh XUMUYECKOM aKTUBHOCTH BEIIECTB OT BUJIA
XUMHUYECKOH CBS3M U TUIA KPUCTAJUINYECKOU PEILIETKH.
[TpuunHbl MHOrOOOpa3us BemecTs. Homenknarypa
HEOPraHMYECKUX BEILECTB: Ha3BaHUE BEILECTBA UCXOMS U3 UX
XUMHYECKON (POPMYITBI MM COCTABICHUE XUMUYECKOM
(bopMyIbI UCXOIsl U3 HAa3BaHUS BEILECTBA I10
mexayHapoanoi (MIOITAK) wiu tpuBuansHOM
HOMEHKJIATYpE.

Ilpakmuueckue 3anamus

Pemienue npakTHYeCKUX 3aaHUH 10 KIacCUPHUKALNH,
HOMEHKJIAType U XUMHUYECKUM (OopMyJsiaM HEOPTaHUUYECKUX
BEIIIECTB PA3IMUHBIX KJIACCOB (YrapHbIH ra3, yrieKucIiblii ras,
aMMHUaK, raiieHasi U3BeCTh, HeTalleHas U3BECTb, MUThEBas
coJla U APYTHX): Ha3bIBaTh U COCTABJIATH (POPMYIIbI
XUMHYECKHUX BELIECTB, OMPEENATh MPUHAJJIEKHOCTD K
KJIaccy.

OK 1
OK 2
1IK1.2
IIK 3.5

Tema 3.2.
duzuko-
XHMHYECKHeE
CBOJiCTBa
HEOPraHu4ecKHX
BeEILECTB

Mertamnsl. Obume Guzndecknue 1 XUMHYECKHE CBOMCTBA
MeTauioB. CriocoObI MoMy4YeHus. 3HAaUeHUE METAJIJIOB U
HEMETAJUIOB B MPUPOJIE U KUZHEACITEIBHOCTH YEIOBEKa U
opranu3moB. Koppo3us MeTamioB: BUABI KOPPO3UH, CTIOCOOBI
3alIUThl METAJVIOB OT KOPPO3HUH.

Hemeramnpl. O6mue Gpuznueckre 1 XUMUIECKHE CBOMCTBA
HeMeTaJu1oB. Tunuunele cBoiicTBa HemeTauioB IV— VI
rpynn. Kinaccudukanust 1 HOMEHKIaTypa COeTMHEHU N
HeMeTauioB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B
pUPOJIE.

XHUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX
BeIIeCTB (OKCUIOB, THIPOKCHIOB, KUCIIOT, COJICH U JIp.).
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MTPOCTHIX BEIIECTB,
BOJIOPOJHBIX COE€JIMHEHUM, BHICHIUX OKCHJIOB U THAPOKCHJIOB.

Ilpakmuueckue 3anamus
CocTraBieHUe YpaBHEHUN XUMHYECKUX PEAKIUN C yUaCTHEM

OK 1

OK?2

OK 4
IIK'1.2
IIK 3.5
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IIPOCTHIX U CIIOKHBIX HEOPTAHUYECKUX BELIECTB: METALIOB U
HEMETAJJIOB; OKCHI0B METAJIJIOB, HEMETAJIJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAHUN U
aM(OTEpHBIX THAPOKCHUJIOB; HEOPTaHUYECKUX COJIEH,
XapaKkTEPU3YIOLUX UX CBOKCTBA.

Konmponvnasn
paboma Ne 2

CpolicTBa HEOPTraHNYCCKUX BEILICCTB.

PA3JIEJI 4. CTPOEHUE 1 CBOMCTBA OPTAHUYECKHUX BEIIIECTB

10

Tema 4.1.
Knaccupuranus,
CTPOEHHE U
HOMEHKJIaTypa
OPraHMYecKux
BeILeCTB

IlosiBieHMe U pa3BUTHE OPTAHUYECKOW XUMUHU KaK HAyKH.
[Ipenmer oprannyeckoil XuMuu. MecTo U 3HaYCHUE
OpraHMYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
XHMMHYECKOE CTPOEHUE KaK MOPAJOK COCIUHEHHS aTOMOB B
MOJIEKYJIE COTJIaCHO UX BaJIEHTHOCTU. OCHOBHbIE
II0JIO’KEHUS TEOPUU XUMUYECKOTO CTPOEHUS OPraHUYECKUX
coenquHenuil A.M. bytnepoBa. YriepoaHslii

CKEJIET OPraHU4eCKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB
BELIECTB OT XUMUYECKOTO CTPOECHHUS MOJIEKYI.

N3omepus u uzomepsl. [ToHsTHE 0 QYyHKIIMOHAIBHON TpyIIIE.
Paguxan. [IpuHIHIE KaccuuKauym OpraHmdecKuX
coeuHEeHU. MexayHapoaHas HOMEHKJIATypa U IIPUHIIMAIIBI
HOMEHKJIaTypbl OpraHnudeckux coenunenuil. [lonstue 06
a30TCO/IEpIKAIUX COSTUHEHUSAX, OMOIOTNYECKH aKTUBHBIX
BellecTBax (yrieBoaax, >Kupax, oenkax u ap.),
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUAX (MOHOMED, ITOJIUMED,
CTPYKTYPHOE 3BEHO).

Ilpakmuueckue 3anamusn

CocraBiieHr€e NOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(GopMyIT OPraHNYEeCKHUX BEIIECTB OTCIIbHBIX KJIACCOB,
HCIIOJIB3Ys UX HAa3BaAHHUA IO CHUCTEMATHUECKOU U
TPUBUAIBHON HOMEHKIIAType (3THIICH, alleTUJIeH, MIULEPHH,
dbenon, popmanbaerul, yKCyCHast KUCIOTA, TJIMIINH).

OK 1
1IK1.2
IIK 3.5

Tema 4.2.
CaoiicTBa
OpPraHMYecKux
coeMHeHu i

PU3NKO-XUMHUUYECKNE CBOMCTBA OPraHUYECKUX COCIUHEHUM
OTJIEbHBIX KJIacCOB (0OCOOEHHOCTHU KIacCU(PUKALUU U
HOMEHKJIaTyphl BHYTPH KJIacca; TOMOJIOTHUECKUH psi U
obmas popmyna; usomepusi; GU3NUIECKUE CBONCTBA;
XMMHUYECKHE CBOWCTBA; CIIOCOOBI MOTYUEHUS):

- IpeIeTbHBIC YTIIEBOIOPOIbI (ATKAHBI M [IUKIOAIKAHBI).
['openue MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOUYHHKOB TEIlIa
B IIPOMBIIIIIEHHOCTH U ObITY. CBOMCTBA MPUPOAHBIX
YIJIIEBOIOPOAOB, HAX0XKIEHUE B IIPUPOJIE U IPUMEHEHHE
AJIKaHOB;

- HeTpeiebHbIe (aJIKeHBI, aJIKUHBI U ATKAJUEHBI) U
apoMaTHYeCKHEe YTIeBOI0poAbl. ['opeHue aneruneHa

KaK HCTOYHHMK BBICOKOTEMIIEPATypPHOTO TNIAMEHHU ISl CBApKU
U PE3KU METAJIJIOB.

- KUCJIOPOCOAEpIKaIlIe COeAUHEHUS (CIUPTHI U (PEHOITBI,
KapOOHOBBIE KUCIOTHI U 3(UPHI, AJIbJETU/IBI U KETOHBI,
JKUPBI, yraeBoabl). [IpakTnueckoe npuMeHeHNE
STUJICHIJIMKOJIS, THlepuHa, penona. [Ipumenenue
dopmanbaeruna, aneTanbaeruia, yKCycHoOM KUCIOThl. Mblia
KaK COJIM BBICITHX KapOOHOBBIX KHCJIOT. MoroIie CBOMCTBA
MBLIIA.

- a30TcoJIeprKallie COeAMHEHNS (aMUHBI 1 aMHUHOKUCIIOTHI,
6enkn). BeIcOKOMOIEKYIsIpHBIE COEIMHEHUS] (CHHTETHYECKUE

OK 1

OK?2

OK 4
1IK1.2
IIK 3.5
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1 OMOJIOTHYECKU-aKTUBHEIE). MOHOMED, TIOTUUED,
CTPYKTypHOE 3BeHO. [lonmmepuzanus 3TujieHa Kak OCHOBHOE
HaHpaBHeHI/Ie €TI0 UCIIOJIB30BAHUS.

['eneTnueckas CBsI3b MEXKY KJIACCAMU OPTaHUYECKUX
COCIMHECHUH.

Ilpakmuueckue 3anamus 1
3a/laHus HA COCTaBJIIEHUE YPABHEHUN XMMUUYECKUX pEaKLUi ¢
Y4aCTHEM OPIaHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa
U CTPOCHHUS.
Koumponvnasn CtpyKTypa U CBOWCTBA OPIraHMYECKUX BEIIECTB. 2
paboma Ne 2
OK ]
OK?2
Il. MIPO®ECCHUOHAJBHO-OPUEHTUPOBAHHOE COJAEPKAHUE 2 8115471
1IK1.72
1IK 3.5
PA3JIEJI 5. XUMMS B BBITY U ITIPOU3BOJCTBEHHOMN 2
AEATEJBHOCTHU YEJIOBEKA
Tema 5.1. Xumusa | Dkonoruueckas 6€30MacHOCTh MOCIEICTBUN OBITOBON U 2 OK ]
B ObITY U IIPOU3BOJCTBEHHOM JEATEIBHOCTH YEJIOBEKA, CBA3AHHAS C OK?2
NMPOU3BOCTBEHHOM | mepepadoTKOI BEHIECTB; MOUCK U aHAIU3 XUMUYECKOU OK 4
AeSITeJIbHOCTH nH(pOpMaIK U3 Pa3IMYHBIX UCTOYHUKOB (Hay4YHas U OK 7
yeJioBeKa yueOHO-Hay4YHas JIUTepaTypa, CpeICTBAa MAaCCOBOM 1IK1.2
uH(popmanuu, cetb UHTEpHET U Apyrue). 1IK 3.5
JTUO®DEPEHIIHUPOBAHHBIH 3AYET | 2
| UTOIrO| 34
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3. YCJIOBUA PEAJIN3AIIAN YYEBHOM JUCIUILINHBI

3.1. TpeGoBaHusA K MUHMMAJIBHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecne4eHH 0

OcBoeHre MporpaMmbl Y4eOHON TUCIUIUIMHBI MPOXOAUT B yueOHOM KaOWHETe XWMUU, B
KOTOPOM HUMEETCSI BO3MOXXHOCTh 00ecreyuTh CBOOOAHBIA nocTyn B HWHTepHET BO Bpems
y4eOHOT0 3aHATHS U B TIEPHOJ] BHEYICOHOM IeATETHHOCTH CTYACHTOB.

[Tomemenue kabuHeTa yaoBieTBopseT TpeOoBaHUsAM CaHUTAPHO-3MUAEMHUOIOTHYECKUX
npaBuwsl 1 HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHamIeHO THUIIOBBIM O0OpPYHIOBaHUEM,
YKa3aHHBIM B HACTOSIILIUX TPEOOBAaHHUAX, B TOM YHUCIIE CHEIHATM3UPOBAHHON y4eOHON MeOenbio
U CpeACTBaMH OOYYCHHsI, JOCTATOYHBIMHU JJIsI BHITIOJHEHHS TPEOOBAaHUN K YPOBHIO MOATOTOBKHU
CTYJICHTOB.

B cocraB y4eOHO-METOAMYECKOTO H  MAaTEPHATBHO-TEXHHUYECKOTO  OOeCTeueHus
POrpaMMbl Y4eOHOM TUCIUIUIMHBI « XUMUS» BXOJST:

-  MHOTO(MYHKIIMOHAJILHBIA KOMIUJIGKC TIperogaBareis (CTon, CTyl, NepCOHAIbHBII
KOMITBIOTEP C BBIXOJIOM B HHTEPHET, KOJIOHKH, MUKPO(DOH, BHICO Kamepa);

- paboure MecTa MO0 KOJWYECTBY OOydarommxcs (CTOJBI ABYXMECTHBIE M OJHOMECTHBIC,
CTYJIbs);

- TocKa ISl Mea;

- HarJsAgHBIE MOCOOMS (IUIAKAThI: CTPOCHHE MOJICKYIBl, KPHCTAUTMYCCKUX PEMETOK,
IPOCTBIE U CIIOYKHBIC BEIIECTBA, TOPHBIC TIOPOJIbI U MUHEPAIIbI, TabIMIIa MeH ieneesa);

- "H(OPMATMOHHO-KOMMYHHUKATHBHBIC CPEJICTBA;

- TEXHUYECKUE CPEJCTBA O0yUeHUs (MyIbTUMEIUNHHBIN IPOEKTOD).

3.2. UudopmanuonHoe odecriedenne 00yueHus

Ilepeyenn peKoMeHIyeMbIX y4eOHbIX U3IaHMH, HNuTepHeT-pecypcos,
JAONOJIHUTEIbHOM JIUTEePATYPhI:

OcHoBHasi TUTEpaTypa:

1. Asxdunorenora, M. B. Xumusg : y4eOHHK U TPAKTUKYM IS CPEIHETro
npodeccuonansHoro odpasosanus / . B. AnpunoreHosa, A. B. baokos, B. A. [lonikoB. — 2-¢
u31., uchp. u pom. — Mocksa : U3parensctBo FOpaiit, 2023. — 291 c. — (IlpodeccuonansHoe
obpazoBanmue). — ISBN 978-5-534-11719-6. — Texct : amekTpoHHBIN // OOpa3zoBareibHAs
mnardopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/513807

2. Huxonbckuii, A. b. XuMmus : y4eOHHUK ¥ MPAKTHKYM JIJISI CPEAHETO TPOPECCHOHATHLHOTO
oOpaszoBanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-e uzn., nepepad. u gon. — Mocksa :
WznatenberBo FOpaiit, 2023. — 507 ¢. — (IIpodeccronanbaoe oopazoBanue). — ISBN 978-5-
534-01209-5. — Tekcr : anexTpoHHbIH // Obpa3oBarenbHas miargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537

3. Pocun, U.B. Xwumwus. Y4eOHUK W 3aJa4yHUK : JUIS CPETHETr0 MpodecCHOHAIBHOTO

obpazoBanusi/ W. B. Pocun, JI. JI. Tomuna, C.H. ConoBseB. — Mocka: W3marenbcTBo
KOpaiit, 2023. — 420 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-9916-6011-2.
— Tekcr : onexktponHwiid // OOpa3zoBatenbhHas matdopma [Opaiit [caitit]. — URL:

https://urait.ru/bcode/512022

Jlono/IHUTeIbHAS JIMTepaTypa:

1. Tynukun, E. U. Xumus. B 2 4. Yacte 1. O0mas u HeopraHuyeckass XUMHUsS : Y4eOHUK
Ui cpeaHero npogdeccuonanpsHoro oopazosanus / E. U. Tynukun. — 2-e u3a., ucnp. u J101. —
Mockgsa : UsnmarensctBo IOpaiir, 2023. — 385 c. — (Ilpodeccnonamsaoe oOpa3oBaHHE). —
ISBN 978-5-534-02748-8. — Tekcr : anekrponnslii // Obpa3zoBarenbHas miaardopma FOpaiit
[caitr]. — URL.: https://urait.ru/bcode/513730
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2. Tynuxus, E. 1. Xumus. B 2 4. Yacts 2. Opranudeckas XuMus : y9eOHUK JJIs1 CPEHETO
npodeccuonansHoro odpazopanus / E. W. Tynmukun. — 2-e¢ u3d., ucnp. u jnom. — Mocksa :
MznarensctBo HOpaiit, 2023. — 197 ¢. — (IIpodeccuonanproe odbpazoanue). — ISBN 978-5-
534-02749-5. — TekcT : anexTpoHHsblii // ObpazoBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513731

3. Xaxanmna, T.W. Opranudeckas XuMus: ydeOHOe TOCOOME [UISI CPEOHETrO
npodeccuonaibHoro  obpazoanus / T. WM. Xaxanmna, H.I. OcunenkoBa. — Mockaa :
WznatenscrBo FOpaiit, 2023. — 396 ¢. — (IIpodeccuonansuoe obpazopanue). — ISBN 978-5-
534-00948-4. — Tekcrt : anmekTpoHHbIH // O6pa3oBaTenpHas miaTdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/510483 (nara obpamenus: 09.08.2023).

HNHuTepHeT — pecypcbl:

1. https://postnauka.ru/themes/chemistry — nexkuuu no xumuu Ha caiite [locTHayka.

2. http://elementy.ru/ HayuHno-nonynsipHbIid TPOEKT «JIeMEHThI 0ONbIION HAyKn» ((pu3nKa,
XUMHUS, MaTeMaTHUKa, aCTPOHOMHUSI, HAYKH O KU3HH, HAYKH O 3eMIIe).

3. http://www.chemnet.ru/rus/elibrary/ OTtkpsitast 3;1eKTpoHHas OUOIMOTEKA XUMHUIECKOTO
noprana «Chemnet»

4. http://www.xumuk.ru CaiiT o XuMuH: KJIacCHYECKHE YICOHUKH, CIIPABOYHHKH,
SHIUKJIONENH, TOMCK OPTaHMYECKUX U HEOPTAaHWMYECKUX PEAKIIUIA, COCTABIIEHHE YPaBHEHHIA
peaKIuu.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
T CTUTIIAHBI

KoHTpomb 1 o1IeHKa pe3ynbTaToB 00yUeHHs OCYIIECTBISIETCS IIPenogaBaTesieM B Impolecce
IPOBE/ICHUS] NPAKTUYECKUX 3aHATUH, TECTUPOBAHMS, a TAKXKE BBIIOJHEHUS OOy4YarOIIMMUCS
WH/IMBUYAJIbHBIX 3a/IaHUH, IPOCKTOB, UCCIIEAOBAaHHHA. Pe3ynbTaTel 00y4eHUs ONpeaessioT, YTO
oOyyarolmuecs: JOJDKHBI 3HaTh, MOHUMAaTh M JEMOHCTPUPOBATh I10 3aBEPUICHUU H3YYEHUS
JUCLUIUINHBI.
Jis popMupoBaHUs, KOHTPOJISI M OLIEHKU PE3yJIbTATOB OCBOCHMS Y4EOHOW MUCLMILIMHBI
UCTIOJIB3YETCS CUCTEMA OLIEHOYHBIX MEPONPUATHI, MPEACTABIISAIONIas COO0N KOMIUIEKC YyU4eOHBIX
MEpONPUATHHA, COIJIAaCOBAaHHBIX C pe3yJbTaTaMu O0y4eHUs M C(HOPMYIMPOBAHHBIX C Y4ETOM
OI'OC COO (npeametHsbie pe3ynbraThl 1o qucuuiuae) 1 I'OC CIIO.

OK/Il | Moayas/Pa3znen/Te THnbI OLEHOYHBIX
Ne Pe3ysabTaTr 00yyeHus N
K Ma MeponpusTHi
| OCHOBHOE co/Iep:KaHHe
1. Pazoen 1. Ocnoewl Dopmynuposams
CmpoeHus 0a3oevle nonamua u
seujecmea 3AKOHbL XUMUU
1.1. | OKO01 | Ctpoenue aromoB CocTaBisATh XUMHUYECKHE 1. Tect «CTpoeHue aToMOB
IIK'1.2 | xXuMu4eckux (bopMyIIBl COeTMHEHUH B XUMHUYECKUX IIEMEHTOB U
IIK 3.5 | 271eMeHTOB U COOTBETCTBUU CO IPUPOJA XUMUUECKOU CBI3U».
npupoa CTENEHbIO OKHCIICHUS 2. 3ajaum Ha COCTaBIICHUE
XUMUYECKOHU CBSI3U XUMHUYECKUX HJIEMEHTOB, XUMHYECKHUX HopMyIT
WCXO/IsI U3 BaJICHTHOCTU U | ABYXaTOMHBIX COCAMHEHUN
ANEKTPOOTPHUIATENLHOCTU | (OKCUIOB, CYIb(UIOB,
TUAPUJIOB U T.I1.).
3. 3agaHus Ha UCIIOJIB30BAHUE
XUMUYECKON CUMBOJIMKU U
Ha3BaHUU COEAUHEHUM 110
HOMEHKJIaType
MEXYHApOJIHOTO COI03a
TEOPETHUYECKON U NMPUKIIATHON
XUMUU U TPUBUATBHBIX
Ha3BaHUU JJIsl COCTABJICHUS
XUMHYECKHUX HOopMyIT
JIBYXaTOMHBIX COETMHEHUM
(oxcuaoB, cynbduaos,
TUAPUJIOB U T.I1.) U JIPYTUX
HEOPTraHWYECKUX COCTMHEHUI
OTJIIbHBIX KJIACCOB
1.2. | OKO01 | Ilepuonnueckuit XapakTepus3oBaTh 1. Tect «Metamnmnueckue /
OK 02 | 3akoH u Tabmuma XHMHUYECKHUE JICMEHTHI B HeMeTaJNIMYeCcKHe CBOMCTBA,
IIK 1.2 | 1.1. Menneneena COOTBETCTBHH C UX 3JIEKTPOOTPULIATEIBHOCTD U
IIK 3.5 IIOJIOKEHUEM B CPOJZICTBO K DJIEKTPOHY
MEePUOINYECKON CUCTEME | XUMUYECKUX IJIEMEHTOB B
XUMUYECKHUX DJIEMEHTOB COOTBETCTBHE C UX
.. Menneneesa 3JIEKTPOHHBIM CTPOCHUEM U
MTOJIOKEHUEM B ITEPUOANYECKON
CUCTEME XMMHUYECKUX
anemeHnToB .M. Menaeneenay.
2. IlpakTyeckue 3a1anus Ha
YCTaHOBJICHHE CBSI3H MEKY
CTPOCHHUEM AaTOMOB XUMHUYECKUX
3JIEMEHTOB M IEPUOJUYECKUM
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M3MEHEHHEM CBOMCTB
XHMHYECKHUX IJIEMEHTOB M UX
COCIUHEHMI B COOTBETCTBUHU C
nonoxxenueMm [leprnoanueckoi
CHCTEME.

3. [IpakTUKO-OpHUEHTUPOBAHHBIEC
TEOPETUYECKUE 3aIaHUS HA
XapaKTePU3aALUI0 XUMHUYECKUX
3JIEMEHTOB: «MeTanyeckue /
HeMeTaJlJIMYeCKHUE CBOMCTBA,
3JIEKTPOOTPULATEIBHOCTD U
CPOJICTBO K DJICKTPOHY
XHMUYCCKHX DJICMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIO’KEHUEM B MEPUOIMYECKON
CHCTEME XUMHYCCKUX
anemenToB .M. MenneneeBa»

2. Pazoen 2. Xapaxkmepu3zoeamsb munut
Xumuueckue XUMU4YECKUX peaKyuu
peaxkyuu
2.1. | OKO01 Tune! XUMHYECKUX CocTaBisiTh peakiuu 1. 3agaun Ha cocTaBIIEHHE
OK 04 | peakuuii COCIMHCHMUS, PA3JIOKEHUS, | YPABHCHHU peaKIluii:
IIK 1.2 oOMeHa, 3aMelleHu, — COeIMHEHHS, 3aMEICHMUS,
IIK 3.5 OKHCIIUTEILHO- pasnoxeHusi, 0OMeHa,
BOCCTAaHOBUTEJIbHEIC — OKHCIIMTEIIBHO-
peakiuu BOCCTAaHOBUTEIBHBIX PEAKIIUN C
HCIIOJIb30BaHUEM METOAa
3JIEKTPOHHOTO OajaHca.
2. 3agauM Ha pacyeT MaccChl
BeIleCTBA WK 00BhEMA Ta30B 110
U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce Win 00bEMY
OJIHOTO M3 YYacCTBYIOIIUX B
pEaKLUH BELIECTB; PACUETHI
Macchl (00bEMa, KOTMUecTBa
BEIIECTBA) IPOAYKTOB PEAKIINH,
€CJIM OJTHO M3 BEIIECTB UMEET
MIPUMECH
2 Pa3zoen 3. Hccneoosamv cmpoenue | Konmponvuaa paboma
Cmpoenue u u ceoiicmea «Ceoilicmea neopzanuueckux
ceolicmea Heop2anuyecKux eeugecme)
HeopzanuyecKux eeuiecme
eeuiecme
3.1. |OKO01 |Knaccuduxarmmus, Knaccudumnuponars 1. Tect «Homenkiarypa u
IIK 1.2 | HOMeHKIaTypa u HEOpraHUYECKUe Ha3BaHHE HEOPTraHMYECKUX
IIK 3.5 | crpoenue BEIIECTBA B COOTBETCTBUU | BEIIECTB HCXO M3 X
HEOPTraHUYECKHUX C X CTPOEHUEM XUMHUYECKOH (OPMYIIBI UITU
BEIIIECTB COCTaBJICHUE XUMHUYECKOM

(bopMyIIBI HCXOS U3 Ha3BaHUS
BEILIECTBA [0 MEXIYHAPOTHOU
WJIY TPUBUAJIBHOU
HOMEHKJIaType».

2. 3ajaum Ha pacyeT MacCcOBOM
710J1A (MacChl) XUMHYECKOTO
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37eMeHTa (COeTMHEHHUS) B
MOJIEKYJIe (CMecH).

3. lIpakTrueckue 3aaHus 1Mo
KJaccupuKaluy, HOMEHKIIaType
Y XUMHYECKUM (HopMyIiam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. ITpakTryeckue 3ajlanus Ha
ONPEACIICHUE XUMUUECKON
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOMN
CBSI3M U TUIIA KPUCTAJUINYECKOM
peueTKu

3.2. |OKO01 | ®usuxo- VYcraHaBiuBaTh 1. Tect «OcoGeHHOCTH
OK 02 | xumnueckue 3aBUCUMOCTH (PH3UKO- XUMHUYECKHUX CBOMCTB OKCUJIOB,
IIK 1.2 | cBoiicTBa XHMHYECKHX CBOHCTB KHCJIOT, OCHOBAHH,
IIK 3.5 | HEOpraHU4eCcKux HEOPraHUYECKHUX BEIIECTB | aM()OTEPHBIX THAPOKCUIOB U
BEIICCTB OT CTPOEHUS aTOMOB H comeii».
MOJICKYJI, a TAK)KE TUTIA 2. 3amaHus Ha COCTaBJICHUE
KpUCTAILITNYECKON ypaBHEHUN XUMUYECKUX
penieTku peaKkIuii C y4aCTHEM MPOCTHIX U
CJIOKHBIX HEOPTaHMYECKHUX
BEIIECTB: OKCHUJIOB METAJJIOB,
HEMETAJJIOB U aM(pOTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKUX
KHUCJIOT, OCHOBaHUH U
aM(}OTEpPHBIX THAPOKCHUIOB,
HEOPTaHUYECKUX COJICH,
XapaKTEPU3YIOIINX UX CBOMCTBA
U CIIOCOOBI MOTyYeHHUSL.
3. [IpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUUECKUE 3aaHusl Ha
CBOMCTBA U ITOJIyYEHHUE
4. Pa3zoen 4. Hccneoosamv cmpoenue | Konmponvuasa paboma
Cmpoenue u u ceoiicmea «Cmpoenue u ceoiicmea
ceoiicmea OP2AHUYECKUX 6eU4eCME | OP2AHUUECKUX GEULECIN 6)
Op2anu4ecKux
eeuwecme
41. | OKO0l | Knaccudukarnmus, Knaccudumnuponats 1. 3agaHus Ha COCTaBICHUE
IIK 1.2 | ctpoeHue u OpraHMYEeCcKHe BEIIeCTBa B | Ha3BaHUI OpraHUYeCKHIX
IIK 3.5 | HOMeHKIIaTypa COOTBETCTBUU C UX COEIMHEHUH MO TPUBUAJILHOMN
OpraHUYECKUX CTPOECHHEM W MEXIYHAPOIHOM
BEIIECTB CHUCTEMaTUYECKOMN
HOMEHKJIATYype.

2. 3agaHusa Ha COCTaBJIEHUE
IIOJIHBIX ¥ COKPAIEHHBIX
CTPYKTYPHBIX (OpMyIT
OpPraHMYECKUX BEILECTB
OTJIEIbHBIX KJIACCOB.

3. 3amauM Ha onpeaeneHue
npocreiien GopmyIibl
OpPraHMYECKON MOJIEKYJIBI,
HCXO/s U3 DIIEMEHTHOT'O COCTaBa
(B %).
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4.2

OK 01
OK 02
OK 04
IIK'1.2
IIK 3.5

CsoiicTBa
OPTraHNYECKHUX
COEIMHEHUN

YcraHaBauBaTh
3aBUCUMOCTH (hPU3HKO-
XUMHUYECKHX CBOMCTB
OPraHMYeCKHUX BEHIECTB OT
CTPOEHHUS MOJIEKYJI

1. 3agaHust Ha cOCTaBICHUE
YpaBHEHUH XUMHUYECKUX
peakuil ¢ ydacTueM
OpPraHWYECKUX BEIECTB Ha
OCHOBAHHUU UX COCTaBa U
CTPOCHHS.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOIINX
XUMHUYECKHE CBOWCTBA C YYETOM
MEXaHHU3MOB IPOTEKAHUS
JAHHBIX peakLui U
TEHETUYECKOM CBSI3U
OpPraHWYECKUX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacueTtHble 3a1a4u 11O
YpaBHEHUSIM PEaKLUN C
y4acTHEM OPTaHHYECKUX
BemecTB. 4. JlabopaTopHas
pabora “IIpeBparieHus
OpPraHUYECKUX BELIECTB MPU
HarpeBaHuu'".

IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJIePKAHUE

5. Pazoen 5. Xumus ¢ | Ouenusamo 3awuma Keiica (c yuemom
ovimy u nocneocmeusn 0vimoeoil u | 6yoyuieil npogheccuoHaIbHOU
npou3600CMEEeHHOI | NPOU3BOOCHIBEHHOUL deamenvHocmu)
oeamenpHOCmMu oesamenbHOCMU Yel08eKa
uenoseka ¢ no3uyui

9K0102UYECKOU
be3onacnocmu
5.1. |OK Ol | Xumus B ObITY U OneHuBaTh MOCHEACTBUA | AHanu3 uHdopmaIuu o
OK 02 | npou3BOJCTBEHHOH | OBITOBOM U IIPOU3BOACTBEHHOMN
OK 07 | megrenpHOCTH MIPOU3BOICTBEHHOMN IEeSITEILHOCTH YEJIOBEKA,
IIK 1.2 | yenoBeka JeSITeIbHOCTH YEJIOBEKa C | CBSI3aHHOM ¢ mepepaboTKoil u
IIK 3.5 MO3UIUNA 3KOJIOTUYECKOM TIOJIYYEHUEM BEIIECTB, a TAKXKE C

0€30I1aCHOCTH

9KOJIOTHYECKOM 0€30MacHOCTBIO.
3ammura keiica: [Ipencrasienue
pe3yIbTAaTOB PELICHHs KEHCOB
(BBICTYyILJIEHUE C MTPE3EHTAINEN).

20




