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1. OBIIIAS XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIbHOM JUCHUILJINHBI «XUMM»

1.1. MecTo IMCHUMIUIMHBI B CTPYKTYpe OCHOBHOH NPO(ecCHOHATbHOMN
o0pa3oBaTeJIbHOM MPOrPaMMBbI
OO61eoOpa3oBaTenbHas AUCHUIUIMHA «XUMHUS» HU3ydaeTcss Ha 0a30BOM YpOBHE B
o0mieoOpa3oBaTeIbHOM IIMKJIE Y4YEOHOro TUTaHAa OCHOBHOW MpO¢eCcCHOHATBHON
o0pa30BaTeabHON MPOrpamMMbl YKPYIHEHHBIX TpyHn crenuaibHocTel / mpodeccuil:
23.01.08 Cnecapp o peMoHTy cTpoutesbHbIX MamuH; 08.01.28 MacTtep oTaen0uHbIX
CTPOUTENBHBIX M JAEKOpaTUBHBIX padotr; 15.01.05 Cpapuuk (py4HOH M YacTHYHO
MexaHu3upoBaHHOU cBapku (HaraBku); 08.02.01 CTpouTenbCTBO W IKCILTyaTalus
3nanuii u  coopyxeHuit. 23.02.07 Texuuyeckoe oOCTy)KMBAaHUE U PEMOHT
aBTOTpaHCIOPTHBIX cpeacTs; 11.01.01 MoHTaXHUK paTHOIIEKTPOHHOM alapaTypsl U
puOOPOB.

TpyaoeMKoCTh TUCHUIIIMHBI « XUMHUsD» Ha 0a30BOM YPOBHE COCTaBIsET 72 4aca,
3 KOTOphIX 64 daca — 0a3oBBIM MOIynb (6 pa3nenoB) U 8 4acoB — MPUKIIATHOMN
Moayib (1 paszzgen), BKIIOYAIOIIMNA MPAKTUKO-OPUEHTUPOBAHHOE COZAEpKaHUE
KOHKPETHOM npodeccuu Ui CrenuaibHOCTH.

[MpuknagHoOii MOIyNb BKIIOYAET OAWH pasnen. Pazpen 7 «Xumus B ObITY H
IPOU3BOJACTBEHHOM  JEATENBHOCTH  4YEJIOBEKa»  pealm3yercs Uil  BceX
npodeccuit/cnenanrbHOCTe Ha MaTepuayie KeWCOB, CBSI3aHHBIX C SKOJIOTHYECKOH
0€30MacHOCTbI0 M OLIEHKOM  MOCIEICTBUA  OBITOBOM W  MPOU3BOJICTBEHHOU
NeATEeNbHOCTH, MO  OoTpacisaM  Oyayuied  npodecCUOHANbHOM  JeATEIbHOCTH
00y4Jarommxcs.

[leppon  oOyueHus W pacmpelesieHue IO  CeMecTpaM  OIpeAeliseT
oOpa3oBareibHas OpraHU3alus CaMOCTOSITENIbHO, C y4e€TOM JIOTMKH (OPMUPOBAHUS
NPEIMETHBIX  pe3yJabTaTOB, OOMMX W  NPOo(EeCcCCHOHATBHBIX  KOMIICTCHIIHA,
MEXIMPEAMETHBIX CBSI3€M C JPYrMMH AMCHUIUIMHAMH 0OHIe00pa3oBaTeIbHOTO U
o01enpodecCHOHAIBHOTO IIUKIIOB YYEOHOTO TIJIaHa.

1.2. Heau n uianHupyemble pe3yJibTaThl 0CBOCHUS JUCIUNIMHBI

1.2.1. leau u 33124 JUCUUIJINHBI

dopMupoBaHUE Yy CTYACHTOB MPEJACTABICHUS O XMMHYECKOW COCTaBISIONICH
€CTECTBEHHO-HAYUYHOW KapTHHBI MUpPA KaK OCHOBBI MPUHSATHUS PEIIEHUN B HKU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYAILUSIX, OTBETCTBEHHOTO IOBEACHUS B IPUPOAHON Cpeae.

3amauu TUCUMILIUHBI:

1) cdopmupoBaTh MOHUMaHUE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKHUX
IPOLIECCOB U SBJICHUM B OKpYXaloled cpene, LEJIOCTHOM HAay4YHOM KAapTUHBI MUpPA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;



2) pa3BUTh YMEHHS COCTaBIATh (HOPMYJIbl HEOPraHMYECKMX M OPraHUYECKUX
BEIIECTB, YPABHEHUSI XUMUYECKUX PEAKLIUN, OOBACHATh UX CMBICI, HHTEPIPETUPOBATH
pe3yNbTaThl XUMUYECKUX 3KCIIEPUMEHTOB,

3) cdopmupoBaTh  HaBBIKM  HPOBEIEHUA  MPOCTEHIIMX  XUMHYECKHX
HKCIIEPUMEHTAJIbHBIX ~ UCCJIENIOBAHMM ¢  CcOOJNIOJIeHHEeM TMpaBui  0€30MacHOro
oOpalleHus C BEIECTBAMU U JJAOOPaTOPHBIM 000PY10BaHUEM;

4) pa3BUTh yMEHHUS HCIOJB30BaTh HMH(OPMALMIO XUMUYECKOTO XapakTepa H3
Pa3INYHBIX UCTOYHHUKOB;

5) copmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEACTBHSI CBOCH JIEATEIBHOCTH U
XUMUYECKUX MPUPOIHBIX, OBITOBBIX U POU3BOJCTBEHHBIX POLIECCOB;

6) chopMupoBaTh MOHMMAHHE 3HAYMMOCTHU JOCTH)KEHHM XMMHUYECKOW HAyKd U
TEXHOJIOTUM JJIsl pa3BUTHUS COLMATBHON U TPOU3BOACTBEHHOM cep.



1.2.2. Il.manupyemblie pe3yabTaThl OCBOEHHUsI 001Ie00pa30oBaTeJbHOM AUCHUILINHBI B cooTBeTcTBUH ¢ PI'OC CIIO n

Ha ocHOBe PI'OC COO

HnannpyeMme pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

Kon u
HAUMEHOBAaHU
¢ O6mme! JucuunIMHApHbIE?

(popmupyembIX

KOMIIeTeHI U

OK 01. B yacTu TPYAOBOI0 BOCIIUTAHMSA: - BJIAJETh CUCTEMOM XUMHWYECKHX 3HAHUW, KOTOpas  BKIIIOYAECT:

BeiOupats - TOTOBHOCTb K TpyAY, OCO3HAaHHWE LEHHOCTH | OCHOBONOJAraloIue MOHATUS (XUMHUYECKUIH 3JIEMEHT, aToM, 3JIEKTPOHHas

CII0COOBI MacTepCTBa, TPYAOIIOOHE; o0oJiouka aToma, s-, p-, d-deKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJIA,

pelleHns 3aJa4 | - TOTOBHOCTb K  AKTUBHOM  JEATEIBHOCTHU | BAJIEHTHOCTD, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIICHUS, XMMHYECKas

npodecCHOHaN | TEXHOJIOTMYECKOW U COIMAIbHON HANPaBIEHHOCTH, | CBSA3b, MOJIb, MOJISIpHAash Macca, MOJIAPHBIA O00beM, YTJIEPOJHBIH CKeJeT,

BHOU CHOCOOHOCTh MHUIMMPOBATH, IJAHUPOBATh M | QyHKUMOHANbHAS TPYINa, paJuKal, U30MEpHs, U30Mepbl, TOMOJIOTHYECKUN

JESTEIIBHOCTH | CAMOCTOSATEIBHO BBIIOJIHATh TAKYIO IEATENBHOCTD; | PSAl, TOMOJIOTH, YIJIEBOJAOPO/Ibl, KUCIOPOI- U a30TCOAEPKAIINE COCTUHEHMS,

IPUMEHHTEIBH | - MHTEpEC K pa3IMYHBIM cepam | OMOJIOTMYECKH aKTHBHbBIE BelecTBa (YIJIEBOJBI, JKUPbI, OEIKH), MOHOMED,

0 K Pa3InYHBIM | IPO(ECCHOHATBHON e TETLHOCTH, MOJIUNMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEAMHEHUS,

KOHTEKCTaM OBiaieHMe  YHMBEpPCAJIBHBIMH  y4eOHBIMH | KpUCTAJUIMYECKAsl pelIeTKa, TUIbl XMMHUYECKMX peakiuil (OKHUCIUTENbHO-
MO3HABATEJLHBIMHU e CTBUAMM: BOCCTAHOBHTEINBHBIC, IK30-U IHIOTEPMHUUYECKHE, PEaKIMi HOHHOTO 00OMEHa),
a) 0a3o0BbIe JIOTHYECKHE NeHCTBHA: pPacTBOp, IEKTPOJIUTHI, HEIIEKTPOJIMTHI, 3JIEKTPOJUTHYECKAs AUCCOLUALIMS,
- CaMOCTOSITENIbHO (bopmynHrpoBaTh U | OKUCJIUTEND, BOCCTAHOBUTENB, CKOPOCTh XUMHUUYECKOM peakluu, XUMUYECKOE
aKTyaJIM3MpoBaTh NpoOJIeMy, paccMaTpUBaTh €€ | pABHOBECHE), TEOPUM U  3aKOHBl (TEOpPHsl XMMHUYECKOIO CTPOEHHUs
BCECTOPOHHE; oprannueckux BemiectB A.M. byrtiepoBa, Teopusl 3IEKTPOIUTHUECKON

- yYCTaHaBJIWBATh CYIIECTBEHHBIH TMPU3HAK WM
OCHOBaHUSl JJIsl CpaBHEHUS, KIACCUPUKALUU W
0000IIICHHS;

- OIpenensTh WENH JeATSIBHOCTH,
napaMmeTpsl U KPUTEPUHU MX JOCTHIKCHHS,

3aaaBaTb

nyccoumanuu, nepuoauyeckuil 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS
MAacCChI), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMUH, (PAKTOJIOTHUECKUE
CBEJICHUS O CBOWMCTBAaX, COCTaBe, MOJYYECHUH U O€30MaCHOM HCIIOIb30BAHUH
BOKHEHIIMX HEOPTraHWYECKHMX W OPTraHWYeCKUX BEHIECTB B OBITY U
MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA;

! Yka3bIBalOTCS IMUHOCTHBIE U METANIPEAMETHEIE pe3yiibTaThl u3 PI'OC COO (B nocnenHeii penakuu ot 12.08.2022) B oTrnaronsHoit Gopme, GopMupyembie 0611e06pa3oBaTeNbHOM

IUCIHATIIIMHON

2 JlucuunnuHapHsIe (IpeIMETHBIE) PE3yNbTaThl YKA3bIBAIOTCSA B COOTBETCTBHH C METOIMKOI NPETIOIaBaHMs TUCIIHILIMHEL




- BBISBJIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHs B
paccMaTpUBAEMBIX SIBJICHUSX;

- BHOCUTb KOPPEKTHBBl B  JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE pPE3YyJIbTATOB LEJSIM,
OLICHUBATh PUCKU ITOCIEACTBUM NESATEIBHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHUE MPH PEUICHUN
YKU3HCHHBIX TIPOOIIEM

0) 0a30BbIE HCCIeA0BaTENbCKUE IeiiCTBUS:

- BJaJIeTh HaBBIKAMHU Y4YEOHO-HCCIEA0BATEIHCKOM
u MPOEKTHOM JIeSITeNIbHOCTH, HaBBIKAMH
paszpeteHus mpoodiem;

- BBISBJISITH TMPUYUHHO-CIEACTBEHHBIE CBS3H U
aKTyaJu3UpOBaTh 3a/a4y, BBIABUTaTh TUIIOTE3Y €€
peuieHus, HaXOJIUTh apTyMEHTHI JUIST
JI0OKa3aTelibcTBa CBOMX YTBEPXKACHHM, 3a7aBaTh
rapaMeTpbl U KPUTEPUU PEIICHHUS;

- aHaJU3HMpOBATh MOJYYEHHBbIE B XOAE PEIICHUS
3a7a4M PE3yJbTaThl, KPUTUYECKU OLECHHBATH HMX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETh NIEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEACATEIHHOCTH,

- YMETb HHTETPUPOBATH 3HAHUSA U3 Pa3HBIX
MIPEIMETHBIX 00IacTel;

- BBIIBUTaTh  HOBBIE  HJEH,
OpUTHHAJILHBIC TIOJXO/IbI U PEIICHUS;
- CIIOCOOHOCTh MX UCITOJIB30BAaHUS B
II0O3HABATEJIBHON U COLMATIbHON IPAKTUKE

npeajiaratb

- YMCTb BBIABJIATL XAPAKTCPHBIC IIPU3HAKHW HW B3aUMOCBA3b HN3YUCHHBIX
HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIUC MMOHATHUSA IIPU OIMMUCAHUN CTPOCHUA U
CBOICTB HCOPTraHNMYCCKUX N OPraHUYCCKUX BCIICCTB U HUX npeBpameHI/Iﬁ;

BBIABJIATH B3aMMOCB3b XUMHUYCCKHUX 3HAaHUH C IIOHATUAMU u
NpeACTAaBJICHUAMU APYTHUX CCTCCTBCHHOHAYYHLIX IPECAMCETOB,

- YMETH HUCIIOJIB30BaTh HaMMCHOBaHUA XHUMHUYCCKHUX COG)II/IHCHI/II\/'I
MCKAYHApPOAHOTO COHO3a TeopeTquCKOﬁ n HpHKHaI{HOﬁ XUMHUHU H

TPUBHUAJILHBIC HA3BAHUA Ba)KHEHUIITHX BCIICCTB (3TI/IJ'I€H, AlCTUJICH, INIMICPUH,
(I)eHOJ'I, (bOpMaJ'HJI[eF U, YKCyCHasA KHUCJIOTa, TIJIMIUH, yFapHBIfI ras,
er’ICKHCJ’IBIfI ra3, aMMHakK, raimcHasa M3BCCTh, HETalI€Hasd HM3BCCTb, ITMThCBAsA
coJla U Apyr I/IX), COCTaBJIATH (I)OpMy.]'ILI HCOPTaHNUYCCKUX U OPraHUYCCKHUX

BCIICCTB, YPABHCHUA XHUMHUUCCKHX peaKHHfI, 00BIACHATh HX CMBICII,
MIOATBEPKIATh XapaKTepHbIE XUMUYECKHE CBOMCTBA BEIIECTB
COOTBCTCTBYIOIIMMHU SKCIICPUMECHTAMU W 3allUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX
peakuuii;

- YMCThb YCTaHaBJIMBATb MNPUHAMICKHOCTL H3YYCHHBIX HCOPTaHUYCCKUX U
OpPraHMYECKUX BEILIECTB K ONpPEIECICHHBIM KJIaccaM M Irpynrnam COeIUHEHHH,
XapaKTCPU30BaTb HUX COCTaB U BayKHEHIIIIe CBOﬁCTBa; OMpPCaACIIATE BHbI
XUMHUYECKHUX CBs3eH (KOBaJeHTHAs, NOHHAs, METaJUIMYecKas, BOJOPOIHAs),
THUIIBI KPUCTAJUIMYCCKUX PCIICTOK BEIICCTB, KJIaCCI/I(bI/IIII/IPOBaTL XUMHUYCCKUC
peakuuu;

- chopMHpOBaTh TPEIACTABJICHUS: O XHMHYECKOM  COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XWMHUU B TO3HAHUU SIBICHUUN
npupoasl, B (HOPMUPOBAHMM MBINUICHUS W KYJIbTYPbl JIMYHOCTH, €€
(yHKIIMOHATTFHOW TPaMOTHOCTH, HEOOXOIUMOM ISl pElIeHUs MPAKTHUECKUX
3a/1a4 U SKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILEHHUS K CBOEMY 3/I0pPOBBIO U
MIPUPOHOI cpere;

- YyMEThb MPOBOJIUTH PAcUeThl MO XUMHUYECKHM (opMylaM H ypaBHEHHIM
XUMHUYECKUX  pEeakuuid ¢  HCHONb30BaHMEM  (U3MYECKUX  BEIUYMH,
XapaKTEepU3yIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEILECTBA; HCIOJIb30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA U IPUHATHUA pGHIeHI/Iﬁ B KOHKPCTHBIX
KU3HEHHBIX CUTYaIUsX, CBA3AHHBIX C BEIECTBAMH U UX PUMEHEHHEM




OK 02.
Hcnonb3oBath
COBPEMEHHBIE
CpeicTBa
MIOUCKa,
aHayu3a u
UHTEpIpEeTaLuU
uHboOpMaluu 1
UH(POPMALIMOHH
bI€ TEXHOJIOTUHI
ISt
BBITTOJTHEHHS
3a1a4
npodeccruonan
BHOU
JeSITEIbHOCTH

B 00s1acTH HEHHOCTH HAYYHOT'O MO3HAHUSA:

- c(hopMUPOBaHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKM H OOIICCTBEHHON MPAKTUKH,
OCHOBAHHOTO Ha Juanore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECTa B
MOJIMKYJBTYPHOM MHUPE;

- COBEPUICHCTBOBAHUE SI3bIKOBOW M UYHUTATEIBCKOU
KYJIbTYpPbl KaK CpeJICTBa B3aUMOACHCTBUS MEKIY
JO/IbMU Y MTO3HAHUS MUPA;

- OCO3HAHHWE IIEHHOCTM HAyYHOWU JAEATEIBbHOCTH,

TOTOBHOCTh ~ OCYLIECTBJISTh  NPOEKTHYIO U
HCCIIEI0BATENBCKYIO JESATEBHOCTD
WHAUBUAYAIbHO U B TPYIIIE;

OBinajgeHne  yHHBEpPCAJIbHBIMH  Y4eOHBIMH

M03HABATEJIHLHBIMH A€ CTBUSIMH:

B) padora ¢ nHgopmanmeii:

- BJIaJETh HABBIKAMU MOJTyYeHHUS MHPOpPMALUU U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIILHO
OCYIIECTBJISATh MOUCK, aHAJIN3, CUCTEMATHU3ALNIO U
HMHTEPIPETANIO HHPOPMAIIUHN PA3TUYHBIX BUIOB U
(dhopM TIpeIcTaBICHHS,

- co3laBaTh TEKCThl B pa3iM4YHBIX (opmarax c
y4eTOM Ha3Ha4eHHs HH(OpMAIMH U IEJIEBOM
ayIMTOPUHU, BBHIOUpas ONTHUMANbHYIO (dopMy
MIPE/ICTAaBICHMS U BU3YyaIU3aluy;

- OIEHHBAThb JOCTOBEPHOCTh, JETMTUMHOCTb
nH(pOpMallK, €€ COOTBETCTBUE IPABOBBIM U
MOPaJIbHO-ITHUYECKUM HOPMaM;

- MHCIIONIb30BaTh CPEACTBA HH(OPMALMOHHBIX MU
KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pElICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  3a7a4 ¢  COOJIOJCHHEM
TpeOOBaHMI1 SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH,

- yMeTb IUIAHUPOBAaTh M  BBINOJHATH XMMHYECKUH  DKCIEPHUMEHT
(mpeBpallleHHsT OpPraHUYECKHWX BELIECTB MpPU HArpeBaHUM, IOJyYEHUE
STWIEHA U U3YyYEHUE €r0 CBOMCTB, KAUECTBEHHBbIE PEaKLMU Ha albJETHU[BI,
Kpaxmall, YKCYCHYIO KHUCIJIOTY; JeHarypauus O€JIKOB IpH HarpeBaHUH,
LBETHbIE peakuuu OENKOB; MPOBOAUTH pEaKIUM HOHHOIO OOMEHa,
OIIpEeAEIATh CPely BOAHBIX PACTBOPOB, KAUECTBEHHbIEC PEaKLMU Ha CyJbdat-,
KapOoOHAaT- M  XJIOpUA-aHHOHBI, HAa  KATHOH  aMMOHHS;  pellaTh
JKCIIEpUMEHTaJbHbIe 3afaud 1o TemMaM "Metamnsl" u "Hemeramnsl") B
COOTBETCTBUM C IpaBWIAMH TEXHUKH O€30IaCHOCTH IpH OOpaIleHUH C
BEIECTBAMU U JaOOPATOPHBIM O0OpY/IOBAaHUEM; MPEACTABIATH PE3YyJbTaThl
XMMHUYECKOT0 SKCIIEpUMEHTa B (hOpMe 3aIMCH YPaBHEHHH COOTBETCTBYIOIINX
peakuuii 1 GopMyJIUPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETb aHAJTU3UPOBATh XUMUUYECKYIO0 HH(POPMAIIHIO, TOTYYaeMy0 U3 pa3HbIX
HCTOYHUKOB (CpeAcTB MaccoBoi nHpopmanuu, cetb IHTEpHET U Apyrue);

- BJIQJETh OCHOBHBIMH METOJaMH HAay4YHOrO IIO3HaHMsI BEILECTB U

XAMAYECKUX  sIBIEHWH  (HaOmromeHWe,  W3MEpeHHe,  DKCIIEPHUMEHT,
MO/JIEIUPOBAHUE);

- YMETh MpPOBOJIUTH PAcUeThl MO XHUMHUYECKHM (opMyliaM ¥ ypaBHEHHSIM
XMMHUYECKMX  PEaKUMH C  HUCMONb30BaHUEM  (U3UUECKUX  BEJIMYHMH,

XapaKTEPU3YIOIIUX BEIIECTBA ¢ KOJMYECTBEHHOM CTOPOHBI: Macchl, 0ObeMa
(HOpManbHbIE YCIOBHS) Ta30B, KOJMYECTBA BEILIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMUMHUYECKHE 3HAHHS AJI1 NPUHATHS PELIEHUH B KOHKPETHBIX
KHU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM




THTHCHBI, PECypCOCOCPEIKEHUS, TPABOBBIX U
TUYECKHX  HOpPM, HOpPM  HMH(POPMAIMOHHOMN
0e30IMacHOCTH;

- BIIQJICTh HABBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopmanuu, MHGOPMAIIMOHHOK 0€3011aCHOCTH
JTAYHOCTH;

OK 04.

D¢ dexTrBHO
B3aUMOJICHCTBO
BaTh U
paboTath B
KOJUIEKTHUBE U
KOMaHie

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEIEIICHHUIO;
-OBJIaZICHHE HaBbIKaMU yueOHo-
HCCIIE0BATEIIbCKOM, INPOEKTHOM U COLMAIBHOU
NESTEIIBHOCTH;

Osananenue YHHBepCaJbHbIMHU
KOMMYHUKATHBHBIMH AeHCTBUAMM:

0) coBMecTHasi 1eSAITEJILHOCTD:

- TOHMMaThb M HCIOJIB30BATh MPEUMYLIECTBA
KOMaHIHOW ¥ UHAMBHYaJbHON paboThI;

- INIpUHUMAaTh LEJIU COBMECTHOM IEATENBHOCTH,
OpPraHM30BbIBATh U KOOPAMHHUPOBATH AEHCTBUS IO
€e JOCTHIKCHHUIO: COCTaBIIATh INIaH JICHCTBHIA,
pacnpenenaTb pojid ¢ y4eTOM MHEHUH y4aCTHUKOB
00CcyXaaTh pe3yJIbTaThl COBMECTHOUW pabOTHI;

- KOOPAMHUPOBaTh M BBINOJHATH paboOTy B
YCIIOBUSAX pealbHOTO, BHPTYaJIbHOTO "
KOMOHMHHUPOBAaHHOTO B3aUMOJICHCTBUS;

- OCYHIECTBJIATb IO3UTHBHOE CTPATETHYECKOE
MIOBEICHUE B DPA3JIMYHBIX CUTYalUsAX, HPOSABIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIMATUBHBIM
OBnageHne yHUBepCaAJbHBIMHU PeryJIITHBHBIMH
AeHCTBUAMM:

I') IPUHATHE ce0s1 M APYTUX JI0Jei:

- IPUHUMATh MOTHUBBI U apTyMEHTBI JPYTHUX JTHOACH
IIPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;

- IIPHU3HABATh CBOE IPaBO U IIPABO IPYIMX JIOACH

- yMeThb IUJJAaHUPOBaTh U  BBIIOJHATh XUMHYECKUH  SKCIIEPUMEHT
(npeBpallleHHsT OpPraHMYECKHUX BELIECTB IpPU HArpeBaHUM, IOJyUYEHUE
TUJICHA U U3y4Y€HHE €ro CBOMCTB, KAUECTBEHHBIE PEAaKLUU HA ajlbJETUipbl,
KpaxMal, YKCYCHYIO KHCIOTYy; JeHaTypalus OEIKOB TIpH HarpeBaHUH,
LBETHbIE pEaKIUU OEJNKOB; TPOBOAUTH pEAKIUM HOHHOIO OOMEHa,
OTIpENIeNIATh CPey BOIAHBIX PACTBOPOB, KAUECTBEHHBIE PEAaKLMU Ha Cyibdar-,
KapOOHAaT- M  XJIOpUA-aHHOHBI, HAa  KATHOH  aMMOHHS;  pellaTh
SKCIIEPUMEHTAIbHBIE 3afaun 1o TeMaM "Metamnsl" n "Hemeramnsl") B
COOTBETCTBUM C IpaBWIAMH TEXHUKH O€30IaCHOCTH IpH OOpaIleHUuH C
BEIIECTBAMHU U J1a0OPAaTOPHBIM OOOPYIOBAHUEM; IMPEICTABIATH PE3yJIbTAThI
XMUMHUYECKOI0 HKCIIEpUMEHTA B (hOpMe 3aIUCH YPaBHEHUI COOTBETCTBYIOLIMX
peakxiuii 1 GOpMyIHPOBaThH BHIBOJIBI HA OCHOBE ATUX PE3YIbTATOB




Ha OLINOKH;
- pa3BHBATh CIIOCOOHOCTH TOHUMATh MUD C
TTO3HIIMH JIPYTOT0 YEJIOBEKa;

OK 07.
ConelicTBOBaThL
COXPaHEHUIO
OKpYXKarolei
cpenpl,
pecypcocoepex
CHHUIO,
MPUMEHSITD
3HaHUS 00
M3MEHEHUHU
KIIUMarTa,
MIPUHIINATIBI
OepexITMBOTO
MIPOU3BO/ICTBA,
3P PeKTHBHO
JIECTBOBATL B
YpE3BbIYANHBIX
CUTYaLUsAX

B 00J1acTH 3K0JIOTHYE€CKOr0 BOCITUTAHNA:

- c(hOpMHUPOBAHHOCTh JKOJIOTHYECKON KYJIBTYPHI,
MOHUMAHUE BIHSHHUSA COIMAJIbHO-?KOHOMHUYECKUX
MpOLECCOB  HAa  COCTOSIHUE  TNPUPOJHOM U
COLIMATLHOW  Cpeibl, OCO3HaHWE TJI00ATHLHOTO
XapakKTepa KOJIOTHUECKUX MPpodIIeM;

- IUIAHUPOBAHHE M OCYILUECTBJIECHUE JCHUCTBUU B
OKpYyKalollleil cpeie Ha OCHOBE 3HAHMS LeJel
YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENpUATHE JEHCTBUH, MNPUHOCSIINX
BpEJl OKPYKaIOUIEN CpeENE;
- yYMEHHE TPOTHO3UPOBATH HEOJIArOMpUATHBIC

3KOJOTHUYCCKHUE TIIOCIICACTBUS HpGIIHpI/IHI/IMaeMBIX
JEUCTBUM, IPETOTBPAIATh HX;

- pacumpeHue OIILITA
9KOJIOTUYECKON HAIIPaBJICHHOCTH;
- OBJIAICHUEC HABbIKaMH y‘ie6H0-HCCHGHOB&TCHBCKOﬁ,
HpO@KTHOﬁ n COL[PIaJ'IBHOfI JACATCIBbHOCTU,

JACATCIIbPHOCTHU

- chopMHUpOBaTh TPEACTABJICHUS: O XUMHYECKOM  COCTaBISIONICH
€CTECTBEHHOHAY4YHOW KapTHUHbBI MHUpPA, POJIM XMMHH B IO3HAHUU SIBICHUU
MpUPOAbl, B (OPMHUPOBAHUU MBIIUICHUS U KYyJIbTypbl JUYHOCTH, €€
(yHKIIMOHATIBHOM IPaMOTHOCTH, HEOOXOIUMOM ISl pelIeHrs MTPAKTHUECKUX
3a/1a4 ¥ HKOJIOTHYECKH OOOCHOBAHHOT'O OTHOILIECHUS K CBOEMY 3J0pPOBBIO U
MPUPOIHOM CpeJie;

- YMeTh COOJIOIaTh MPAaBHIIA SKOJIOTHUECKH IIeJIECO00Pa3HOTO MOBEACHUS B
ObITY U TPYIOBOW IEATENILHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBBS U
OKpYKarolllell MPUPOJHOW Cpelbl; YUYHUTHIBATh ONACHOCTh BO3JCHCTBHS Ha
JKUBBIC OPraHU3MBbI OIPEACIICHHBIX BEIIECTB, IMOHUMAas CMBICI IOKa3aTells
MpEeIEIbHON TOIyCTUMOW KOHUEHTPALIMU
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2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJILHOM
JANCHUIIJIMHBI «XUMMUS»

2.1. O0beM JUCUMILIMHBI U BUIBI y4eOHO# padoThl

Bua y4eOHoii paGoThl O0BeM B yacax
O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI M CIIATIJINHbBI 72

B T.Y.

OcHOBHOe coep:KkaHue 64

BT. U.:

TEeOopeTUIecKoe 00ydeHue 30
MPAKTUYECKUE 3aHATUSA 24
nabopaTopHbIE 3aHATHUS 10

IIpodeccuoHaNTLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (COlep:KaHue

NMPHUKJIATHOT0 MOIYJIsS) 6
BT. U..

TeopeTuieckoe o0yueHue 2
IIPaKTUYECKUE 3aHATUA 4
IIpome:xyTouHas aTTecTAUMA (324ET) 2
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2.2. TemaTu4yeckuii IJIAH U COIEPKAHNE TUCIIATIIIMHBI

HaumeHoBaHnue Conep:xxanue yue0HOro Mmarepuasa (0OCHOBHoOe ¥ MPodeccuoHAIbHO-OPUEHTHPOBAHHOE), OB LeM 1COR dopmMupyemblie
pa3aesioB M TeM JadopaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb KOMIIeTeHIIH U
1 2 3 4
OcHOBHOe coiep:kaHue 64
Pazgea 1. OcHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. OcHoBHOe coiep:KaHue 4 OK 01
Crtpoenue aToMOB
B OMO Teoperuueckoe o0yueHue 2
XUMHUYECKUX
S/ICMCHTOB 1 CoBpeMeHHass Mofenb CTpoeHHus artoma. CHMBOJIMYECKHH A3BIK XUMHHU. XUMHUYECKUU HIIEMEHT.
fipupoaa OnexktpoHHas KoH(urypanus atoma. Kiaccupukanuss XUMHYECKUX HJIEMEHTOB (S-, p-, d-2IIEMEHTHI).
XUMHUHCCKON BaneHTHBIE ~ 3JEKTPOHBI. BaneHntHOCTS. ONEeKTpOHHAs  NpPUpPOJAa  XMMHYECKOM  CBA3M. 2
CBASH DNeKTPOOTPULIATETbHOCTh. BuAbl XUMHUYECKON CBsi3M (KOBaJIGHTHAs, HWOHHAs, METaJUTMYecKas,
BOJOPOJIHAS) U CIOCOOBI €€ 00pPa30BaHMS
IIpakTuyeckne 3aHATHS 2
Pemienne 3amaHnii Ha UWCHNOJIB30BAHUE XUMHUYECKOM CHUMBOJMKM M HAa3BAHUN COCIUHEHUN IO
HOMEHKJIaType MEXIYHApOJHOTO COH3a TEOPETUYECKOM W NPHUKIAJHOW XUMUU W TPUBUAIBHBIX
Ha3BaHUU JUIsI COCTABJICHUS] XUMHUYECKUX (POPMYJ JIBYXaTOMHBIX COCIMHEHHH (OKCHIIOB, CYJb(HUIOB,
THJIPUJIOB U T.I.) U APYTHX HEOPTAHUYECKUX COCAMHEHUHN OTIENbHBIX KIIACCOB. 2
[IpakTrueckue 3a7aHusl HA YCTAHOBIICGHUE CBSI3U MEXIY CTPOCHHEM aTOMOB XUMHUYECKUX DJIEMEHTOB U
MEPUOIUYECKUM M3MEHEHHEM CBOICTB XMMHUYECKUX DJIEMEHTOB U HUX COEIUHEHHH B COOTBETCTBHUM C
nojoxxenueM llepuoandeckon CUCTEMBI.
Tema 1.2. OcHoBHOe co/iep:KkaHue 2 OK 01
Tlepuomrieckuii IIpakTH4yeckue 3aHATHSA 2 OK 02
3aKOH U Ta0JImMIa
.. MenneneeBa .
[Tepuonnueckas cucreMa xumMmuueckux sneMeHToB J[.M. Menaeneea. ®u3nyueckuii CMbICIT )

HepI/IOI[I/IquKOFO 3aKOHa I[I/I Menzeneena. 3aKOHOMepHOCTI/I W3MEHEHHS CBOMCTB XHMMHUYECKUX
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AJIIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMHUYECKOro 3eMeHTa B [leproanueckoit cucreme. MupoBO33peHYECKOE U HAYUHOE 3HAYEHUE
[Tepuoanueckoro 3akona JI.11. Menneneesa. [Iporuo3ssl I.M1. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHUX DIICMEHTOB.

Pemienue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTepU3aLUI0 XUMUUYECKUX
AIEMEHTOB «MeTaNTHYecKie / HEeMETAUTHIECKUE CBOKMCTBA, JIEKTPOOTPUIIATEIIBHOCTh XUMUICCKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOSHUEM U TOJIOKEHHEM B MEPUOJIUUECKON CUCTEME
xUMu4yeckux ayemenToB .. MenaeneeBa

Paznen 2. Xumuuyeckue peakumu 10
Tema 2.1. Tuner | OCHOBHOE colepikanue 4 OK 01
XUMUYECKUX
ce Teopernueckoe o0yueHue 2
peakiuit
Krnaccudukanus u TUIBI XUMUYECKUX PEaKUUi C ydacTHeM HeopraHuueckux BemecTB. CocTaBieHne
YPaBHCHHI PEAKIUI COSAMHECHHUS, PA3JIOKCHHS, 3aMEIIICHNUS, OOMEHA, B T.4. peaKIHii TOPSHHUS,
OKHUCJICHUS-BOCCTAHOBJICHUSI.
VYpaBHeHUs OKHCIIEHUSI-BOCCTaHOBIICHUS. CTeneHb OKucaeHUsl. OKUCINUTETh U BOCCTAHOBUTEb. 2
CocraBneHre 1 ypaBHUBAaHNUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI METOJIOM 3JIEKTPOHHOTO
Oanmanca. OKUCIUTENBHO-BOCCTAHOBUTEIILHBIC PEAKIIUU B IPUPO/IE, IPOU3BOJICTBEHHBIX MPOIlEccax 1
KU3HENIEATEIbHOCTH OPraHU3MOB
IIpakTHyeckne 3aHATHSA 2
KonuyecTBeHnHble oTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUU U PACUETHI 1O
YpaBHEHUsAM XMMHYECKUX peakuuid. Monb Kak eIuHuIa KOoJIM4YecTBa BemiecTBa. MousipHas macca.
3aKOHBI COXpaHEHHMs Macchl U PHEpruu. 3akoH ABorajapo. MomspHblii 00beM ra3oB. OTHOCHTENbHAS 2
IUIOTHOCTDH ra3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKUX PEAKIHil ¢ MCMOJIb30BaHUEM Macchl, 00bemMa
(HOpMasbHbIE YCIOBUS) Ta30B, KOJIMUECTBA BEIIECTBA
Tema 2.2. OcHoBHoOe conepxxaHue 4 OK 01
DIIEKTPOIUTHYECKA OK 04
g qucconuaius 1 | Teopernyeckoe o0yuenue 2
WOHHBIN 0OMEH
Teopust 37EKTPOAUTHUECKON qucconanuu. MoHbl. DIEKTPOIUThI, HEANEKTPOIUTHL. Peakiiny MOHHOTO )

obmena. CocTaBjieHHE pPEaKIMii HOHHOTO OOMEHa ITYyTeM COCTaBJICHHS WX TOJHBIX M COKPAIICHHBIX
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HMOHHBIX ypaBHeHI/Iﬁ. KwncaoTHO-0CHOBHBIE pEaKIuu. 3aI[aHI/I$I Ha COCTaBJICHHUC NOHHBIX peaKHHI:I

JlabopaTopHble 3aHATHS

JIaGopatopHas paboTa “THIBI XUMHUECKUX PEAKIIUN .

HccnenoBanue TUIIOB (II0 COCTaBY U KOJIMYECTBY MCXOMHBIX H 00pa3yIOIIMXCS BEIECTB) M IIPH3HAKOB
XUMUUECKHX peakuuil. [IpoBeneHne peakiuuii HOHHOrO 0OMEHa, ONPEICIICHUE CPE/Ibl BOAHBIX
PacTBOPOB. 3a1aHusl HA COCTABJICHHE MOHHBIX PEaKIIUi

KonTpoabHas
padora 1

CTpO@HI/IC BCIICCTBA U XUMUYCCKHEC PCAaKIINU

Pa3pgea 3.

CTpOCHI/Ie H CBOMCTBA HCOPIraHNYeCKUX BCHICCTB

16

Tema 3.1.
Knaccudukanms,
HOMCHKJIATypa U
CTpOCHHUE
HEOPTaHUYECKUX
BCIIIECTB

OcHoBHOE coepxanue

TeopeTnueckoe o0yueHue

[Ipenmer Heoprannyeckoit xumun. Kiaccugukanus Heoprannueckux Bemiects. [IpocTeie u ciioxHbIe
BeriecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BELIECTB (OKCUIbI, TUAPOKCUIBI, KUCIOTHI, COJIM). B3aumocss3b
HEOpPraHUYECKUX BEIIECTB. ArperatHble cocTossHUA BelecTBa. Kpucrammnyeckue u aMmopdHbie
BellecTBa. TUIBI KPUCTALIMYECKUX PELIETOK (aTOMHAs, MOJIEKYJIIpHasl, MOHHAs!, MeTaJuInYecKast).
3aBUCUMOCTb (PU3UUYECKUX CBOWCTB BELIECTBA OT TUIA KPUCTAIIIMYECKON PEIIETKU. 3aBUCHMOCTb
XMMHMYECKON aKTUBHOCTH BELIECTB OT BUAA XUMUYECKOM CBS3H U TUIA KPUCTAININYECKON PEILIETKH.
[IprunHbl MHOTOOOpa3usl BEIIECTB

IIpakTyeckune 3aHATHA

HomeHnknarypa HeOpraHMYeCKMX BEIECTB: Ha3BaHHUE BEILECTBA UCXOAS U3 UX XUMUYECKOH (POPMYIIbI
WM COCTABJIEHHE XUMHUYECKON POPMYJIbI HCXO/S U3 Ha3BaHUs BELIECTBA 10 MEXKyHAPOIHOM
(MIOITAK) mnu TpuBHaIbHOM HOMEHKJIATYypE.

Pemenune npakThyeckux 3aJaHUNA 10 KJIacCU(pUKALMU, HOMEHKIAType M XHMHYECKUM (opmyram
HEOPraHMYECKUX BEIIECTB pa3IMYHbIX KJIACCOB (YrapHbId Tra3, YIJEKUCIbIA ra3, aMMUak, TaiieHas
U3BECTb, HETallleHas! U3BECTh, TUThEBAs COJa U IPYT'HX): Ha3bIBaTh U COCTABIIATH (POPMYIIBI XMMUUECKUX
BEIIECTB, ONPEEIATh NPUHAIIEKHOCTD K KJIaccy.

Hcrounnkn XuMudeckoi HHpopMaIuu (CpeIcTB MaccoBoii MHGOpMAIH, ceTh VIHTEpHET U IpyTHe).
[Touck nHpOpMaIUK 1O Ha3BaHUSAM, UACHTU(UKATOPAM, CTPYKTYPHBIM GopMyliamMm

OK 01
OK 02
IIK...




OcHoOBHOEe co/iep:KaHue

Tema 3.2. dusuxo- OK 01
XUMHUYECKUE OK 02
. TeopeTnueckoe o0yueHue

CBOICTBa IIK...
HCOPTAHMHACCKIX |\ feramer. O6IMe (U3HIECKHE U XHMHYECKHE CBOMCTBA MeTa/uioB. CIIOCOGH! MONyYeHHs. SHAYCHHE
BCIECTR METAJJIOB M HEMETAUIOB B IPHUPOAE U KU3HEACIATEIBHOCTH 4YEJIOBEKa M opraHu3MoB. Kopposus

METAJJIOB: BUABI KOPPO3HUH, CIIOCOOBI 3aLUTHl METAJIJIOB OT KOPPO3UU

Hemeramnel. OOmue ¢usnyeckue M XUMHUYECKHE CBOICTBa HeMeTalyioB. Tumu4HbIE CBOMCTBa

HemertawioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa coelMHeHH HeMeTauioB. KpyroBopoTst

OMOTeHHBIX IEMEHTOB B IPUPOJIE

XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT,

coJsied u Jip.). 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB MPOCTHIX BEIECTB, BOJOPOIHBIX COEIMHEHUH,

BBICIIIMX OKCHJIOB M THAPOKCHUIOB

IIpakTH4yeckue 3aHATHS

CocraBiieHrne ypaBHEHMM XMMHUYECKUX DPEAKIMM C ydyacTHEM MPOCThIX M CIIOXKHBIX HEOPraHWYEeCKUX

BEIIECTB: METAVIOB M HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX TUIPOKCHUIOB; HEOPraHMYECKUX COJIeH,

XapaKTEepU3yIOLINX UX CBOMCTBA.

PemreHne mpakTUKO-OpPUEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHMI Ha CBOMCTBA, COCTAB, MOJYYEHUE H

0e30macHOe UCIOJIb30BaHUE BAKHEHIIMX HEOPraHMYECKHMX BELIECTB B OBITY W IMPaKTHYECKOH

JEATEIbHOCTH YEJIOBEKA
Tema 3.3. OcHoBHOE coepxaHue OK 01
WNnentnduxanms OK 02

A (uxan JlaGopaTopHble 3aHATHUSA

HEOPraHUYEeCKUX OK 04
BELICCTB

JlabopaTtopHas pabota «aeHTHhUKAINS HEOPTaHUIECKUX BEIIECTBY.

Pemienue SKCHCPUMCHTAJIBHBIX 3aJaqy I10 XUMHWYCCKUM CBOMCTBAM METAJIOB U HEMCTAJLJIIOB, IIO
pacro3HaBaHMIO U TIOJIYYCHUIO COSAMHEHUI METAIIIOB U HEMETAJUIOB.

I/IHGHTI/I(I)I/IKaLII/ISI HCOPTaHUYCCKUX BCHICCTB C HCIIOJIB30BAHHUCM HX (I)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX CBOﬁCTB,
XapaKTepHBIX Ka4eCTBEHHBIX peakiuii. KauecTBeHHbIC peakiuu Ha cynbdar-, KapOOHAT- U XJIOPUI-
dHHUOHBbI, HA KATUOH aMMOHUA
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Kontpoabnasn

padora 2 CBoiicTBa HEOPraHUYECKUX BEUIECTB 2
Pa3nea 4. CTpoeHue 1 CBOMCTBA OPraHMYEeCKHUX BeleCTB 24
Tema 4.1. OcHoBHoOe€ coepxxanue 4 OK 01
Knaccudukanms, T IIK...
eopeTHyecKkoe o0yyeHue 2

CTPOEHHE U
HOMEHKJIaTypa [TosiBneHue u pa3BUTHE OPraHUYECKON XUMUHU Kak Hayku. [IpenMer oprannyeckoit xumuu. Mecto u
OPraHM9CCKHUX 3HaYEHUE OPraHNYECKOW XMMHH B CUCTEME €CTECTBEHHBIX HaYK.
BCILECTB XHUMHUECKOE CTPOCHUE KaK MOPANIOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO WX BaJE€HTHOCTH.

OCHOBHBIE TOJIOKEHUS TEOPUH XUMHUYECKOTO CTPOEHHUs] opraHuueckux coeauHeHuit A.M. bytneposa.

VYrnepoaHblid CKENEeT OPraHUYeCcKOM MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHWMHUYECKOTO

CTPOEHHUs MOJIEKYI. M30MepHs U U30MEPBL. 2

[lonstne o QyHkuuoHanbHOM rpymme. Paaukan. IlpuHnunel knaccupuKalud —OPraHUYECKUX

coequHeHU. MexnyHapoaHas HOMEHKJIATypa UM IPUHUUIBI  HOMEHKJIATYpbl OPraHUYeCKUX

coenquHeHunil. IloHsTHe 00 a3zoTconep)kallMX COEIUHEHHUSIX, OMOJOTMYECKH AaKTHUBHBIX BEIECTBaX

(yrmeBomax, xupax, Oenkax ¥ Jp.), BBICOKOMOJICKYJISIPHBIX COEAMHEHHSX (MOHOMEp, IIOJIHUMED,

CTPYKTYpPHOE 3BE€HO)

IIpakTHYecKkue 3aHATHSA 2

Homenknatypa OpraHMYeCKHX COEIMHEHUH OTAEIbHBIX KJIaCCOB (HACBILEHHBIC, HEHACBIIIEHHBIE M

apoMaTHYeCKHE YTJIeBOJOPObI, CIUPTHI, (DEHOJIbI, albIETHIbl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U AP.)

CocraBieHre TOJHBIX M COKpAIIEHHBIX CTPYKTYPHBIX (POPMYINI OPraHMYECKHUX BEIIECTB OTHAEIBbHBIX )

KJIACCOB, HCIIOJIb3YsS WX Ha3BaHUS MO CHCTEMaTHYEeCKOW W TPUBHAJIBLHOM HOMEHKJIAType (ITHIIEH,

aleTHiIeH, TIHIEpuH, (eHos, GopMalbIerul, yKCycHas KHUCIIOTa, TIUIUH). Pacdersl mpocreimiei

(bopMyJIbI OPraHUYeCcKO MOJIEKYJIbI, UCXO/SI U3 3JIEMEHTHOT O cocTana (B %)
Tema 4.2. OcHoBHOE coaep:kanue 12 OK 01
CaoiicTBa OK 02
OpraHUYECKHX TeopeTnueckoe o0yueHue 6 OK 04
COETMHEHU I IIK...

OU3NKO-XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCIMHCHHUHM OTACIBHBIX KJIACCOB (OCOOCHHOCTH
KJIaCCU(UKALNY U HOMEHKJIATYPBl BHYTPHU KJIACCa; TOMOJIOTHUSCKHN psifl ¥ 001Iasi popMyJia; H30MEpHS;
(bu3nUeCcKre CBOMCTBA; XMMHUYCCKUE CBOMCTBA; CIIOCOOBI MOJIYUYCHHS):
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— TpeenbHbIe YIIIeBOAOPOAbl (aJKaHbl W LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJUH M3 OCHOBHBIX
HCTOYHUKOB TEIUIA B IPOMBIIIIEHHOCTH U ObITY. CBOMCTBA MPUPOJHBIX YII€BOJIOPOI0B, HAXOXKICHHE B
IIPUPOJE U IPUMEHEHUE AJIKAHOB;

— HenpeJenbHble (aNKEHbl, aJKUHbBl U QJIKaJWEHbl) U apOMATUYECKUE YIJIEBOJAOpPOAbl. [opeHue
AlETUJICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOI'O IIJIAMEHU I CBAPKU U PE3KHU METAJLIIOB

— KHUCIIOPOJICOACPKAIINE COSAMHCHUS (CITUPTHI M (DEHOJIBI, KAPOOHOBBIC KUCIOTHI M A(UPHI, aTbACTHIBI
U KETOHBI, >KUPBI, yrieBojbl). lIpakThueckoe NpUMEHEHHE STUJICHTIHMKOISA, TIHIEepUHa, ¢eHoma.
[Ipumenenne Qopmanmpaeruaa, ameraibJeTuAa, YKCYCHOH KHCIOTBL. MpUIa Kak COJIM  BBICIINX
KapOOHOBBIX KHUCJIOT. MoIoIIKe CBOMCTBA MbLIa

— a30TCcoep)KalIfe COCAMHEHUS (aMUHBI M AMUHOKHCIIOTHI, Oeliku). BBICOKOMOJIEKYISpHBIC
COEJMHEHUsS (CMHTETUYECKHE U OUOJIOTMYeCKU-aKTHBHbIE). MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO.
ITonmMepu3sanus 3TUICHA KAK OCHOBHOE HAIIPABJICHUE €0 MCIOIb30BaHUS.

I'enernyeckas CBsA3b MEXKIY KJaCCaMH OPraHUYECKUX COCIMHEHUN

HpaRaneCIme 3aHATHUA

CBoiicTBa OpraHMYEeCKMX COEIMHEHUIH OTAEIbHBIX KJIACCOB (TpUBHANbHAS U MEXIyHapoaHas
HOMEHKJIATypa, XMMHUYECKHUE CBOICTBA, CIIOCOOBI MONY4YEeHHUs): MpeebHble (AJIKaHbl U IIUKIOATKaHbI),
HenpeaeabHbIe (AIKEHbI, AIKUHBI U aJIKaJMEeHbl) 1 apOMaTHYECKUE YTIEBOAOPOAbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE ~ KUCJIOTBI ¥ 3QUpPbl, aJIbAETUABl U  KETOHbl, AaMUHBI M  AMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS. 3aJaHusl Ha COCTABJICHUE YPAaBHEHUN XMMMUYECKHUX DPEAKLUH C
Y4acTHEM OPraHMYECKUX BEIIECTB HA OCHOBAHMH MX COCTaBa U CTPOCHMUS

CocraBieHue cxeM peakiuii (B TOM 4YHWCIE 10 TNPEAJIOKEHHBIM IIeT0YKaM IpeBpaIleHuil),
XapaKTepU3yIOIINX XUMUYECKHUE CBOWCTBA OPraHUYECKUX COEIMHEHUHN OTAENBHBIX KJIacCOB, CIOCOOBI
UX IIOJIy4eHMS W Ha3BaHUE OPraHUYECKUX COCAMHEHUN II0 TPUBUAJIBHOW WM MEXIYHAPOAHOU
CUCTEMAaTUYECKOM HOMEHKJIATYpE.
PemreHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHMM HAa CBOWCTBA OPraHUYECKHUX
COCIMHEHMI OTJEJIbHBIX KJIACCOB

JlabopaTopnasi paGora

JIaGopatopnas pabota “IIpeBpalieHuss OpraHMYECKUX BEIIECTB MPU HarpeBaHUH'".
[TonyyeHue STHICHA U U3yYEHHE €ro CBOWCTB. MoIeTMpoBaHNe MOJICKYJI U XUMHYECKUX TPEeBpaLICHHIA
Ha IIpUMepe dTaHa, STUICHA, alleTHIIeHa U Jp.
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OcHoOBHOEe co/iep:KaHue

Tema 4.3. OK 01
WNnentudukanus OK 02
B — Teopernueckoe o0yueHue OK 04
BEILIECTB, UX 1IK...
SHAUCHIC 1 buoopranunueckue coenuHenusi. llpuMenenue u Ouonoruueckas poiib yriaeBoaoB. OKucIeHHe
- VIJIEBOJIOB — HWCTOYHHUK DHEPrHUHM KHUBBIX OpraHu3MoB. OOiacTh NPUMEHEHHS aMHUHOKHUCIIOT.
GLITOBOM It [TpeBpamienuss OenKOB MHINU B OpraHu3Me. buonoruueckue (I)YHKI_II/II/IU OenkoB. buonornyeckue
POH3BOICTBEHHOM GyHKIUY >)KUpOB. PoJib opraHrueckoil XUMUU B PEIICHUH MPOOJIEM IMHIIEBON 0€30MaCHOCTH
ACATEILHOCTH Ponp oprannueckoil XMMUM B pEIICHUU MPOOJIEM SHEPreTHYeckoi Oe30MacHOCTH, B Pa3BUTHH
Henobexa MEHIIMHBI, CO3JJaHUH HOBBIX MAaTePUAIOB, HOBBIX UCTOYHHKOB YHEPTUM (AIbTEPHATHBHBIC HCTOUHUKH

sHepruu). OnacHOCTh BO3JICHCTBUS Ha JKUBbIE OPraHU3Mbl OPIrAHUYECKUX BEIIECTB OTIEIbHBIX KJIACCOB

(YrmeBomopobl, CHHUPTHI, (DEHOIBI, XJIOPOPTAaHUYECKHE IPOU3BOJHBIC, ANBJICTHIBI U Jp.), CMBICI

roKa3aTessi MPeeIbHO JOIYCTUMON KOHIIEHTPAluU

JlaGopaTopHble 3aHATHA

JlabopaTopHas pabora: “MneHTudukanus oOpraHMueCKuX COeIUMHEHUN OTICTbHBIX KJIaCCOB”

Nnentudukaims opraHUYeCKiX COSAMHEHUN OTACTBHBIX KJIACCOB (Ha MpUMEpE albJICTHI0B, Kpaxmara,

YKCYCHOM KHCIIOTBI, O€NKOB U T.I.) C HCIOJNb30BAaHHEM HX (PU3MKO-XUMUYECKHX CBOMCTB U

XapaKTepHBIX KayeCTBEHHBIX peakmmii. [leHarypammst Oenka mpu HarpeBaHUH. LIBEeTHBIE peakIuu

0enkoB. BO3HUMKHOBEHHE aHAJIUTHUYECKOTO CHUTHAla C TOYKM 3PEHHMS] XUMHUYECKHX IMPOIECCOB MpH

MPOTEKAHUN KaYECTBEHHOW PEAKIINH, TO3BOJISIFOIICH HICHTHPUIIMPOBATH MPEJIOKEHHBIE OPraHUIeCKHIe

BEIIECTBA
KonTpoabHas .
paGora 3 CTpyKTypa 1 CBOHCTBA OPraHUICCKUX BEIECTB
Paznex 5. Kunernueckue u TepMOAUHAMUYECKIE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX pPeaKkIuii
CkopocTb OcHOBHOe coepKaHne OK 01
XUMHYECKHUX OK 02
PEaKIHii. Teopernuyeckoe o0yyenue 1K
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XHUMHYECKOE

CKOpOCTh peakIyu, €€ 3aBUCHMOCTh OT Pa3IHYHBIX (PAaKTOPOB: MPHPOJBI PEArHPYIOIINX BEIIECTB,

paBHOBECHUEC KOHIIGHTPAllUd pPEArupyroliux BEIIECTB, TEMIEpaTypbl W IUIONIAJAM PEAKIMOHHOM IOBEPXHOCTH.
TeroBbie 3G GEKTH XUMUYECKUX PEaKIUid. IK30- U SHIOTEPMHUYECKUE, PEAKIINH.
OOpatumocTh peakuuid. XHUMHUYECKOE pPAaBHOBECHE U €ro CMEIIEHHWE IO/ JCeWCTBUEM pa3IUYHbIX
(akTOpOB (KOHIEHTPAIIMs pEareHTOB MM MPOAYKTOB peakiuy, AaBJICHNE, TEMIIEpaTypa) Il CO3AaHUs
ONTUMAaJIbHBIX YCIOBUN MPOTEKaHUsI XUMU4deckux npoueccos. [Ipunnun Jle [laTense
IIpakTH4eckne 3aHATHA OK 01
OK 02
Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3a/JaHUN Ha aHanu3 (aKTOpOB, BIMSIONIMX HAa H3MEHEHHE IIK...
CKOpPOCTH XMMHUYECKON PEaKIMH, B T.U. C MO3UIMHA KOJOTHUYECKH 1[€IecO00pa3HOro MOBEACHUS B OBITY
U TPYJOBOM IE€ATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAIOLIEH IPUPOIHON CPEbl.
PemreHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHuuna Jle-llarense mis
HAXOX/CHHUSA HaNpaBJI€HUS CMELIECHUS PpABHOBECHS XUMHUYECKOW peaklMu U aHaau3 (aKkTopoB,
BIIUSIIOLIMX HA CMEILEHUE XUMUYECKOTO PaBHOBECHS
Paznea 6. PacTBOpbI
Tema 6.1. OcHoBHoOe coaep:kaHue OK 01
[TonsiTue o OK 02
pacTBoOpax Teoperuueckoe o0yueHue OK 07
IIK...
PactBopenue kak ¢uzuko-xumuueckuil mporecc. PactBopbl. CrnocoObl MPHUTOTOBIEHUS PACTBOPOB.
PactBopumocTs. MaccoBass 101 pacTBOpeHHOro BemiecTBa. (CMBICT TOKa3aTens MpeAesbHO
JIOMYCTUMON KOHLIEHTPALMH U €0 UCIOJIb30BAHNE B OL[EHKE SKOJIOTHYECKON 0€30MacHOCTH.
[IpaBuia SKOJIOTHYECKH MEIeCO00pPa3HOrO TMOBEACHHUS B OBITY M TPYIOBOH NEATEIBHOCTH B IEJSIX
COXpaHEHHUsI CBOETO 3[I0POBbsI U OKPY’KAIOIIEH MPUPOAHON CpeIbl; OMACHOCTh BO3JCHCTBUSL HA JKUBbBIE
OpraHMU3MbI ONPEIEIIEHHBIX BEIIECTB.
Pemmenne mpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN HA PACTBOPBI, UCIIOJIb3yeMbIe B OBITOBOM U
IIPOU3BOJICTBEHHON JESITEIbHOCTH YeJI0OBEKa
Tema 6.2. OcHoBHoOe coJep:kaHue OK 01
HccnenoBanue JlaGopaTopHble 3aHATHS OK 02
CBOMCTB pacTBOPOB OK 04
JlaboparopHas pabota «IIpuroroBieHne pacTBOPOBY. IIK...
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[TpuroroBneHne pacTBOPOB 3aaHHON (MaccoBOi, %) KOHIEHTpaLuH (C MPAaKTUKO-OPUEHTHUPOBAHHBIMU
BOIIPOCAaMU) U OIIPEJIEIIEHUE CPEJIbl BOAHBIX PACTBOPOB.
Pemienue 3a1a4 Ha IPUTOTOBJIEHNE PACTBOPOB

HpOq)eCCI/IOHaJILHO-OpHeHTI/IPOBaHHOG coaecpkanue (conepmalme NPpUKJIAAHOTO0 MO)IyJIﬂ)

Pasznen 7.

XuMmus B ObITY ¥ IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKa

OK 01
OK 02
XuMust B ObITY 1 OcHoBHOe coep:kaHue 6 OK 04
TPOM3BOCTBCHHON TeopeTnueckoe o0yueHue 2 OK 07
JIeATETbHOCTH IIK
YeJoBeKa Hogeiimme nocTmkeHns XUMUYECKOW HAYKH M XMMHUYECKON TEXHOIOTHH. Poimb XuMun B o0ecrieueHun
HKOJIOTUYECKOM, YHEPTeTUYECKON U MUIIEBON 0€30MacHOCTH, Pa3BUTHN MEIUIMHEI. [IpaBuia noucka u
aHaIM3a XUMHYECKOW HMH(POpMAIMM M3 pA3IUYHBIX HCTOYHUKOB (HaydHas U Yy4eOHO-HAay4Has 2
JUTEpaTypa, CPelICTBA MacCOBOI nH(popMmanyu, cetb HTEepHET)
IIpakTHYeckne 3aHATHS
ITouck u aHanM3 KEMCOB O MPUMEHEHUM XWMHUYECKHX BEIIECTB M TEXHOJOTHHA C y4eToM OymayIei
npoecCHOHAbHOM ~ JEATeNTbHOCTH MO  TeMaM:  BaKHEWIIME  CTPOUTENbHBIE  MaTepualbl,
KOHCTPYKLIMOHHBIE ~MaTEepHUalibl, KpAacKW, CTEKJIO, KepamMuKa, MaTepuanbl [UIsl JJIEKTPOHUKH, 4
HaHOMaTepHalbl, TEKCTUJIbHbIE BOJOKHA, HCTOYHUKUA OHHEPrUH, OPraHUYECKUE U MHUHEpaJIbHBIC
yA0OpeHus, JIeKapCTBEHHBIEC BEILIECTBA, ObITOBAsT XHUMHSL.
3amura: [IpencraBinenue pe3ynbTaToB pelieHus KeicoB B (hopMe MUHU-TIOKIIAA C Ipe3eHTaluei
IIpomMe:xxyTouHasi aTTecTalus MO JUCHHUILIMHE (3a4€T) 2
Bcero 72
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3. YCJIOBUSA PEAJIN3ALIUU ITIPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM
JANCIUITJIMHBI

3.1. TpeOoBaHMSA K MUHMMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY
o0ecre4eHn 1o

Jlnst peanuzaniid TPOTPAMMBI  TUCIUTIIMHBI JTOJDKHBI OBITh TPETyCMOTPEHBI
CIIEIyIOIME CHEUUaIbHbIE MOMEUICHUS: y4eOHbI KaOMHET XMMHUHU W/WIH Y4eOHOU
XUMUYECKO J1abopaTopuu.

OGopynoBanue Yy4eOHOro KaOuHera (HArJIsiIHble MMOCOOMsI): HAOOPHI
IAPOCTEPKHEBBIX ~ MOJENEH  MOJIEKYJ, MOJEIN KPUCTAUIMYECKHX  PEMIETOK,
KOJUIEKIIUU TIPOCTHIX U CJIOKHBIX BEIIECTB W/HIIM KOJUICKIIMU MOJIMMEPOB; KOJUICKIUS
TOPHBIX TMOPOJ] U MUHEpaNoOB, Tabnuiia MeHpaeneeBa, yueOHbie (GUIBMBI, UGPOBHIC
o0pa3oBaTeIbHbIE PECYPCHI.

Texnunueckue cpeacrBa O0y4YeHHMsi: KOMIBIOTEp C  YCTPOMCTBaMH
BOCIIPDOMU3BEJEHUSI  3BYKa, NPHUHTEpP, MYJIbTUMEIUA-TIPOEKTOP €  DKPAHOM,
MyJIbTUMEIUMHAS T0CKA, YKa3Ka-MPEe3eHTEP AJIs MPE3CHTALIUN.

ObGopynoBanue jgadopaTopuu M padoYUX MeCT JA0OPATOPUM: MEH3YPKH,
MUTETKN-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTYIbl, MPEIMETHbIE U MOKPOBHBIE
CTEKJIa, IJIAHIIETHI JJI KalelbHbIX peakini, (UuabTpoBalibHasi Oymara, TpOMBIBAIIKH,
CTEKJISTHHbIE TPOOMPKH, PE3WHOBBIE MPOOKH, (OHAPHUKK, HAOOp PEaKTHUBOB,
CTEKJIIHHBIC TMAJIOYKHU, INTATUBBI JUIsi OPOOUPOK; MEPHbIC UWUIUHJIPHI, BOPOHKH
CTEKJISHHBIC, BOPOHKHM JAenuTeNbHbie muinHApudeckue (50-100 wmut), cTrymku c
NeCTUKOM, (ap@opoBbie YallIKK, NUHUETHI, (GUIBTPbl OyMakHble, BaTa, Mapiid,
YacoBbI€ CTEKJIA, AJIEKTPOIUIUTKH, JAOOpPATOPHBIE IITATUBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOp ISl MONy4YEHUsl ra3oB (WJIM MpoOMpKa C ra300TBOJAHOU TPYOKOil),
JepKaTenu NIl MPOOUPOK, CKISTHKU JJIS XPAaHEHUS PEaKTHUBOB, pa3IaTOYHbIC JIOTKH,
xumudeckue ctakanbl (50, 100 u 200 mun); mImaTenau; MAHIETHI; TUTCIbHbBIC ITUIILIBI;
CeKyHJIOMepHI (TaitMepbl), MepHbIe TpooupkH (Ha 10—20 mi1) u MepHbIe KOJI0bI (25, 50,
100 u 200 mn), BoasHas OaHsi (MM TEPMOCTAT), CTEKJISIHHBIE MAJIOYKU; KOHUYECKUE
k01061 151 TUuTpoBanus (50 u 100 mut); MHAUKATOPHBIE OJOCKU 1715 onpenenenus pH
U CTaHJapTHAs WUHJIUKATOPHAS IIKajia; YHUBEPCAIbHBIN MHIUKATOP; MumeTku Ha 1, 10,
50 ma (wm go3zatopsl Ha 1, 5 u 10 M), OrOpeTKH AJIS TUTPOBAHUS, MEIUIIMHCKUE
mmpunbl Ha 100-150 M, maGopaTopHble W/WiIM aHAaTUTUYECKHUE Bechl, pH-MeTpsi,
CYLIWIBHBIN mKad, u aAp. 1abopaTopHoe 000pyA0BaHUE.

3.2. UudopMmannoHHoe odecnieyeHue peain3aluy NporpaMmbl

1. Jlma peanuzanuu mnporpamMmbl OuOIMOTEeUHbIM (DOHI 0Opa3oBaTeNbHOM
OpraHu3allid JOJDKEH UMETh IeYaTHbIe W/WIU JJIEKTPOHHBIE 00pa3oBaTelbHBIE U
MH(OPMAIIMOHHBIE  PECYpChl,  PEKOMEHJIOBaHHbIE  [UJII  MHCIOJb30BAaHHUS B
o0Opa3oBaTeIbLHOM MpoIecce, He cTapuie S JET ¢ MOMEHTA U3/IaHMUs.

21



2. PekoMmeHayemMbie TIeYaTHBIC U3JIaHUS 110 peau3aiy 001eo0pa3oBaTeIbHOM
JTUCHIUIUIMHBI TIPEJICTABICHB B METOJMYECKUX PEKOMEHAAIUSAX 110 OpTraHu3aIuu

oOy4eHus.

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM JUCHUTIIUHBI

KOHTpOJ'IB U OLCHKA PC3YJIbTATOB O6y‘-I€HI/IH OCYHICCTBIIACTCA IIPCIIOAAaBaATCIIEM

B TIpollecce TMPOBEACHHUS TMPAKTUYECKUX 3aHATUH W J1abOpaTOpHBIX pador,
TECTUPOBAHMS, & TAKXKE BBIMOJTHEHUS OOYyYaIOIMMUCA WHIAWBUIYAJIbHBIX 3aJaHUM,
IIPOEKTOB, HcCClieqoBaHUU. Pe3ynpTaThl 0OydeHHsI ONPENENsIoT, 4TO OO0ydyaroluecs
JIOJDKHBl  3HAaTh, IIOHUMAaTh W JEMOHCTPUPOBATH IO 3aBEPIICHUM HW3YUYCHHS
JACHIUTUIAHBI.

st popMupoBaHuUsl, KOHTPOJS W OIICHKHM pPE3yJbTaTOB OCBOCHUS Y4eOHOM
JUCLUUIUIMHBI UCIIOJNB3YETCSl CHUCTEMa OLEHOYHBIX MEpPONPUSATUNA, MpPEACTaBIAIOIIAs
co00# KOMIUIEKC yU4eOHBIX MEPONPHUATHIA, COTTACOBAHHBIX C Pe3yJIbTaTaMu O0y4YeHUs
u chopmynupoBanHeix ¢ yderom DPI'OC COO (mpeaMeTHble pe3yJabTaThl TIO

nucturirae) u @I'OC CIIO.

Ne | OK/IIK

Monayas/Paznen/Tema

Pe3yabTaTt 00yueHus

Tunsl oeHOYHBIX
MepOoNnpHUATHH

I | OcHOoBHOE copep:xaHue

Pa3nea 1. OcHOBBI
CTPOEHHS BellecTBa

®opmyIMpPOBATH
0a30BbLIEC IOHATHS U
3aKOHBLI XUMHUH

1.1 | OK 01

CtpoeHne aToMOB
XUMHYECKHX 3JIEMEHTOB
U IpUpOJa XUMUUECKOU
CBSI3U

CocTaBniTh XUMHYECKHE
(bopMyIIbI COeAMHEHUH B
COOTBETCTBUU CO
CTENEHbIO OKUCIICHUS
XUMUYECKUX IJIEMEHTOB,
KCXO0JS U3 BaJICHTHOCTH U
ANEKTPOOTPHUIATETLHOCTH

1. Tect «CtpoeHne aTOMOB
XHUMHYECKHUX 3JICMEHTOB B
MIPUPOJA XUMHUUECKOU CBSZM.

2. 3ajaun Ha COCTaBJICHUE
XUMHAYECKHX (POpPMYIT
JIBYXaTOMHBIX COETUHEHUN
(OKCHIIOB, CYTB(PUIOB, THIPHIOB
U T.IL).

3. 3amaHus Ha UCIIOJIb30BaHUE
XHUMHYECKOU CUMBOJIMKH U
Ha3BaHUU COEIUHEHUN 11O
HOMEHKJIaType MEKyHapOJHOTO
COI03a TEOPETUYECKON U
MPUKJIATHON XUMUU U
TPUBUAIILHBIX Ha3BaHUM JIJIsI
COCTaBJICHUS XUMUYECKHUX
(hopMysT IBYXaTOMHBIX
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OK/IIK

Monayas/Pa3nen/Tema

PesyabraT 00yuenus

Tunsl oeHOYHBIX
MepOonpHUATHH

COCIMHEHUH (OKCHIIOB,
Cynb(hUI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTaHUIECKUX
COCTMHEHUH OTAENHHBIX KJIACCOB

1.2

OK 01
OK 02

[lepronnueckuii 3aKOH U
tabmuna J[. 1.
Menpeneena

XapakTepHu3oBaTh
XUMHUYECKHUE JICMEHTEHI B
COOTBETCTBUH C HX
IIOJIOKEHHEM B
MEPUONYECKON CUCTEME
XHUMHYECKHUX 3JIEMEHTOB
.. Menneneera

1. Tect «MeTamnnueckue /
HeMeTaJlJIMueCKHUe CBOMCTBA,
AIEKTPOOTPHUIIATEIHLHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX AJICKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B
MIEPUOIUYECKON CUCTEME
XUMHUYECKUX d1eMeHTOoB JI. 1.
MeHnpaeneeBay.

2. IlpakTyeckue 3ailanust Ha
YCTaHOBJICHUE CBSI3H MEXTY
CTPOEHUEM ATOMOB XMMUYECKUX
3JIEMEHTOB M IEPUOANYECKUM
H3MEHEHHMEM CBOMCTB
XUMHYECKHUX DJIEMEHTOB U UX
COE€IUHEHHUI B COOTBETCTBHUHU C
nonoxxenueM [lepuoanueckon
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3a/IaHUs Ha
XapaKTepHU3alNI0 XUMHUYECKUX
9JIEMEHTOB: «MeTaminyeckue /
HEeMeTaJNIMYECKUE CBOMCTBA,
3IEKTPOOTPULATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHYECKHX DJICMCHTOB B
COOTBETCTBUE C X AJICKTPOHHBIM
CTPOCHHUEM U TIOJIOKEHUEM B
MEPUOINYECKOI CucTeMe
XHMHYECKHUX 3JIEMEHTOB

.. MennenaeeBa»

Pa3znea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHUMHYECKHX pPeakumni

KonTtposbsnasi paGora
«CTpoeHue BenecTsa u
XHMHYeCKHe peaKkium)

2.1

OK 01
OK 04

THuIbl XUMHYECKUX
peaxkuuii

CocTaBnsTh pCakuuun
COCAUHCHUS, PA3JIOKCHUA,

1. 3agaun Ha cocTaBIECHUE
YPAaBHEHUUN PEAKLIUN:
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OK/IIK

Monayas/Pa3nen/Tema

PesyabraT 00yuenus

Tunsl oeHOYHBIX
MepOonpHUATHH

oOMeHa, 3aMeleHHS,
OKHCIIUTEIIBHO-
BOCCTaHOBUTEIIbHbBIC
peakiumn

— COCMHEHHUS, 3aMEIICHHUS,
pasnoxxeHus, 0OMeHa;

— OKHCJIIUTECIIBbHO-
BOCCTAaHOBUTCIBbHBIX peaKL[I/Iﬁ C
WCTIOJI30BAaHUEM METO/Ia
3JIEKTPOHHOTO OajaHca.

2. 3aaun Ha pacyeT MacChl
BEIIECTBA WK 00BbEMaA

ra3oB 110 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce Wik 00bEMY
OJHOI'0 U3 YYaCTBYIOIIKX B
peaklyu BELIECTB; PACUETHI
Macchel (00BEMa, KoTM4ecTBa
BEIIECTBA) IPOJYKTOB peaKkiuy,
€CIT OTHO M3 BEIIECTB UMEET
IpUMecH

2.2

DIIEKTPOIUTHYECKAS
JUCCOLMAIUS 1 MIOHHBIN
oOMeH

CocTtaBisiTh ypaBHEHUS
XUMHUYECKHUX PEeaKIHU
MOHHOTO 0OOMEHa C
y4acTHEM
HCOPraHNYCCKUX BCIICCTB

1. 3amagus Ha cocTaBiIeHUE
MOJIEKYJIAPHBIX U HOHHBIX
peakuuii ¢ y4acTUEM KUCIIOT,
OCHOBaHUM U COJEH,
YCTaHOBJICHUE U3MEHEHHUS
KHCJIOTHOCTH CPEJIbI

2. JJaboparopnas padota "Turibl
XUMUYECKHUX peaKiuii”

Pasznean 3. Ctpoenue u
CBOMCTBA
HEOpraHu4ecKuXx
BelleCTB

HccaenoBarb cTpoeHue
CBOliCTBa
HEOPraHUYeCKuX
BellecTB

KonTtposbnas paéora
«CBoiicTBa HEOPTAHMYECKUX
BellecTB»
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OK/IIK

Monayas/Pa3nen/Tema

PesyabraT 00yuenus

Tunsl oeHOYHBIX
MepOonpHUATHH

3.1

OK 01
[K..

Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPTaHMYECKUX
BEILIECTB

Knaccudunuponats
HEOpraHUYECKHe
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenknarypa u
Ha3BaHWE HEOPraHUYECKUX
BEILIECTB UCXOSI U3 UX
XUMHYECKON (POPMYITBI UITH
COCTABJICHUE XUMHUYECKOU
(bopMyJIbI HCXO/1 U3 HAa3BaHUS
BEIIECTBA 10 MEXKIYHAPOIHON
WJIM TPUBHAIBHOMN
HOMEHKJIaType».

2. 3ajauy Ha pacyeT MacCOBOM
J10J1d (Macchl) XUMUYECKOTO
37eMeHTa (COeTMHEHNS) B
MOJIEKYJIe (CMecH).

3. [IpakTrueckue 3agaHus 1Mo
KJ1accupuKaluy, HOMEHKIIAType U
XUMHUYECKUM (popmyam
HEOPraHUYECKHUX BEIECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTHueckue 3a/lanus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMHUYECKOM
CBSI3M U TUIA KPUCTANINYECKON
peneTku

3.2

OK 01
OK 02
I1K...

Du3nKO-XUMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BEIIECTB

VYcranaBnuBaTh
3aBUCUMOCTH (hH3HKO-
XUMHUYECKHX CBOMCTB
HEOPraHMYECKUX BEIECTB
OT CTPOEHUS aTOMOB H
MOJIEKYJI, & TAKXKe THIIA
KPUCTAJUIMYECKOU
peeTku

1. Tect «OcobenHocTH
XUMHUYECKHUX CBOMCTB OKCHUOB,
KHCIIOT, OCHOBaHUH, aM(POTEPHBIX
THJIPOKCHUIOB U COJICH».

2. 3agaHus Ha COCTaBJICHUE
YPAaBHEHUN XUMHUYECKUX pPEaKIUN
C YYaCTHEM IPOCTHIX U CI0KHBIX
HEOpPraHMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(}OTEPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUU 1 aM(POTEPHBIX
TUIPOKCHUIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA M CLIOCOOBI MOTYYCHHUS.
3. I[IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHUE 3aJaHUS Ha
CBOICTBA U MOJYyYECHUE
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Tunsl oeHOYHBIX

Ne | OK/MIK | Moayan/Pasnen/Tema | Pesyabrar 00y4enust .
MeponpusTHI
HEOPraHMYECKUX BEIECTB
3.3 |OK 01 Nnentuduxarus UccnenoBath 1. IIpakTUKO-OpPUEHTUPOBAHHBIE
OK 02 |HeopraHmuecKux KaueCTBEHHBIC PEAKIIMN  |3aJaHHs 110 COCTABICHUIO
OK 04 |BemectB HEOPraHUYECKHUX BEIIECTB |XUMUYECKUX PEAKIUN C yUacTUEM
HEOPraHUYeCKUX BEILECTB,
HCIIOIB3YEMBIX ISl UX
HJIEeHTU(DUKAIUH.
2.JIaboparopnas pabdora:
“Unentuduxanus
HEOPraHWYECKUX BEIIECTB’

4 Pa3nen 4. Ctpoenne u HccaenoBars crpoerue u|KonrposabHas padora
CBOMiCTBA cBoOlicTBa oprannyeckux («CTpoeHue U CBOMCTBA
OpPraHn4YecKHux BEIIIECTB OPraHUu4Ye€CKHX BEIICCTB)
BellleCTB

4.1 | OK 01 Knaccudukanus, Knaccudumnuposats 1. 3aganus Ha cocTaBIECHUE
[K... CTPOEHHUE U OpraHUYeCcKHE BEIIECTBA B [HA3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHH MO TPUBUATIBLHON WIIN
OpPraHUYECKUX BEUIECTB |CTPOCHUEM MEXTyHapOHOM
CHUCTEMATUYECKON HOMEHKJIIATYpe.
2. 3amaHnsa Ha COCTaBJIICHUE
MOJIHBIX U COKpAIICHHBIX
CTPYKTYPHBIX (hopMyI
OpPraHMYECKUX BEILECTB
OTJIETIbHBIX KJIACCOB.
3. 3amauu Ha onpeaeneHue
npocTenmiei GopmMyIibl
OpPraHUYECKON MOJIEKYJIbI, HCXOMS
13 3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBolicTBa OpraHMYeCcKuX | Y CTAaHaBINBATh 1. 3amaHus Ha cocTaBJIeHHE
OK 02 |coenuHeHuit 3aBUCHUMOCTH (PM3UKO- YpPaBHEHNN XUMUYECKHUX PEaKIUN
OK 04 XUMHUYECKUX CBOMCTB C YYaCTHUEM OPraHUYECKUX
[K... OpPraHMYECKUX BEILECTB OT |BEIIECTB HA OCHOBAaHUH UX

CTPOCHUS MOJICKYJI

COCTaBa M CTPOCHHS.
2. 3a1aHus Ha COCTaBJICHHUE
YPAaBHEHUN XMMHUYECKUX PEaKLUH,
WJUTIOCTPUPYIOIIUX XUMHUECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEaKIUHA U
TCHETHYCCKOM CBSI3U
OPraHMYE€CKHUX BEIIECTB Pa3HbIX
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Tunel olleHOYHBIX

Ne | OK/MIK | Moayan/Pasnen/Tema | Pesyabrar 00y4enust .
MeponpusTHI
KJIaCCOB.
3. PacuerHsble 3agauu no
YPaBHEHUSIM PEAKLMM C ydacTHEM
OpPraHMYECKUX BEILECTB.
4. Jlaboparopnas padoTa
“IIpeBpallieHUs OPraHUIECKUX
BEILIECTB NpY HarpeBaHuu"
4.3 | OK 01 WNnentuduxanus HccnenoBath 1.IIpakTUKO-OpHEHTHPOBAHHBIE
OK 02 OPraHMYECKHUX BEIIECTB, |KAUYECTBEHHBIE pEaKIIMK1 3aJaHUs 110 COCTABJICHHUIO
OK 04 |ux 3HaueHue u OpraHNUYeCKHUX XUMHUYECKUX PEAKIU C ydacTUEM
[K... pPUMEHEHHE B OBITOBON |COCTUHEHHM OTACTBHBIX |OpPraHUYEeCKUX BEUIECTB, B T.4.
Y IPOM3BO/ICTBEHHOMN KJIacCOB HCIIOb3YEMBIX JUISI UX
JeSATETbHOCTH YeIOBEKa unaeHTuGUKAIUu B OBITY U
MIPOMBIILIIICHHOCTH.
2.JIaGoparopnas pabdora:
“UnenTuduxanus opraHndecKux
COCTUHEHUN OTACIILHEBIX KJIacCOB”’
5 Pa3nex 5. Xapakrepu3zoBathb
Kunernueckue u BJIMSIHHE PA3JIHYHBIX
TepMoAMHAMuYecKHe |(PAKTOPOB Ha
3aKOHOMEPHOCTH PAaBHOBECHUEC H CKOPOCTH
NPOTeKAHUS XHUMHUYECKHX peaKkuuu
XHMHUYECKHX peakuuii
5 |OKO0l CKopocTh XMMHMUECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuil. XMMHYECKOE |BIUSHUE KOHLIEHTPALMM  |TEOPETHUYECKUE 3aJaHUs HA
IIK... paBHOBECHE pearupyroIrx BEeIIeCTB U |aHaIU3 (PaKTOPOB, BIUSIONIUX HA
TEMIIEpPATypbl HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHYECKON
XUMHUYECKUX PEAKIUI peakuuu. [IpakTuko-
XapakTepru3oBaTh OpHUEHTHUPOBAHHBIE 3a]JaHUS Ha
BIIMSIHUE U3MEHEHUS NpuMeHeHue npuHuuna Jle-
KOHILIeHTpauuu Bemects, |lllarenbe mis HaxoxACHUS
peaKLUK Cpeibl U HaIpaBJICHUs] CMEILEHUS
TeMIlepaTypbl Ha PaBHOBECHS] XUMHUECKOU peakiuu
CMEIIICHNE XUMUYECKOTO |¢ aHanu3 GaKTOPOB, BIUSIOIINX
paBHOBECHS Ha CMEILEHNE XUMUYECKOTO
paBHOBECHS
6 HccnenoBath nCTUHHBIE

Pa3znen 6. PacTtBopnl

PACTBOPHI € 3aJaHHBIMH
XapaKkTepUCTHKAMH
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Tunel olleHOYHBIX

Ne | OK/MIK | Moayan/Pasnen/Tema | Pesyabrar 00y4enust .
MeponpusiTHi
6.1 | OK 01 ITonsatue o pactBopax  |Pasnnuars ucTuHHBIE 1. 3amaun Ha IPUTOTOBJICHHE
OK 02 pacTBOpPLI pacTBOpPOB.
IIK ... 2. I[IpakTuKO-OpHUEHTUPOBAHHbIE
pacueTHbI€ 3a/1aHus Ha
JUCTIEPCHBIE CUCTEMBI,
HCIIOIb3yEMBbIE B OBITOBOM 1
IIPOU3BOJICTBEHHOH /1€ TEILHOCTH
YeJI0BEKa
6.2 | OK 01 UccnenoBanue croiictB |HUccnenoBaTs Gusuko- JlabopaTopHas paboTa
OK 04 |pacTBOpOB XUMHYECKHE CBOMCTBA “IIpuroToBieHu€e pacTBOPOB”
IIK ... UCTHHHBIX PaCTBOPOB

II | IIpodeccuoHATBHO-OPHEHTHPOBAHHOE COAEPKAHUE (CONePKAHME TPUKJIIATHOTO MOLYJIs1)

7 Paszpnen 7. OuenuBath nocJjieacTeus (3ammra Keiica (c yuerom
Xumus B ObITY H OBITOBOM U Oyayuiei npogeccuoHaNbHOM
NMPOU3BOJACTBEHHOM NMPOU3BOJACTBEHHOM JesITeJIbHOCTH)
AeATeIbHOCTH NAesATeIbHOCTH Ye10BeKa
YeJI0BeKa ¢ MO3UIUH

JKOJIOTHYECKOM
0e3onmacHOCTH

OK 01
OK 02
OK 04
OK 07
IIK ...

Xumus B OBbITY U
IIPOU3BOACTBEHHOMN
JEATEIIbHOCTH YEI0BEKa

OneHHUBATH TOCICICTBUS
OBITOBOM U
MPOU3BOACTBEHHOMN
JIESITEILHOCTH YCJI0BEKA C
MHO3UIIMH DKOJIOTHUECKOU
0e30macHOCTH

Keiic (c yuetom Oyaymieit
npodeccrnoHaIbHOM
JESITEIBHOCTH)
Bo3MoKHbBIE TEMBI KEHCOB:
1. IToTennenue kuMara u
BBICBOOOKIEHUE Ta30BbIX
THIPaTOB CO JIHA OKeaHa.
2. Bynyiue marepuainsl s
aBua-, MalINHO- U
IpUOOPOCTPOECHMUSL.

3. HoBble MaTepuaisl s
COJIHEUHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
PacTUTENBHBIX MpenapaToB
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