MWHUCTEPCTBO HAYKU U BBICIIIEI'O OBPABOBAHMA
POCCHICKOU ®EJIEPAITAA

DelepabHOE TOCYJAPCTBEHHOE OIOUKETHOE 00pa30BaTeNIbHOE yUpekIeHHe
BEICIIIEro 0OpasoBanus «CapaTOBCKUAMN ToCy1apCTBEHHBIN TEXHUYECKUH
yHHBepcuTeT uMeHH I'arapuna 0. A.»

DHrembCCKHI TeXHONOTHIEeCK i HHCTHTYT ((punuan)

B.B. MenesTneB
8» wroHs 2023 r.

PABOYAS TPOT'PAMMA YYEDB I/IV,Z[I/ICIIHIIJII/IHI)I

O4.10 XHUMMHA

CIIEITMaJIbBHOCTH

09.02.07 UndopmanuoHHbIe CHCTEMBI H IPOrPaMMHPOBaHHe

Pa6ouas nporpamma

paccMoTpeHa Ha 3acelaHuu

MpeAMETHOH (IIUKIIOBOM) METOJMYECKON KOMHCCHH
obeobpazoparensubix, OI'CO u EH nucrumninus,
TEXHOJIOTHYECKOI0 IPOQIIIs

«23» mons 2023 rona, mpotoxoi Ne 11

Ilpencenarens ITIIMK /Z T.B. CemenoBa

Durensc 2023



Pabouast mporpamma yuebHoi mucummuinabl OJ1.10 «Xumus» pa3zpaboraHa Ha OCHOBE
MPUMEPHOM paboueld TporpamMmbl  00IIe00pa30BaATEIHLHOM JUCHUIUTMHBL  «XUMUSD IS
npodeCCUOHATIBHBIX ~ 00pa30BaTEIbHBIX OpraHu3aiiuii, pexoMeHAOBaHHBIX dDeaepaibHBIM
roCy/1apCTBEHHBIM 010/ 1>KETHBIM o0pa3oBaTeNbHbIM yupexKIeHuEeM JOTIOTHUTEILHOTO
npo¢eCCUOHATLHOTO 00pa30BaHUs «UHCTUTYT pa3BuUTHs NPO(PECCHOHATBHOTO 00pa30BaHM»
(®I'bOY AITIO HPIIO») B KayecTBe NPUMEPHOW MPOTPpaMMbl JJIs peaju3allid OCHOBHOU
npodeccuoHanbHOi o0pa3oBatenbHoON porpammbl CI1IO Ha 6a3e 0OCHOBHOTO 001ero 0o0pa3oBaHus C
noydyeHueM cpemnHero oOmiero ooOpasoBanus (IIporoxom Nel3 ot 29 centsabps 2022r).
HopmartuBHYI0 IpaBOBYIO OCHOBY peaM3allii CPEIHEro 00Iero oopa3oBaHus B Ipe/esiax OCBOCHHS
OCHOBHOM 00pa3oBaTelbHON MPOTrpaMMBbl CpPEAHETO MpOoQecCHOHANIBHOrO OOpa3oBaHMs Ha 0ase
OCHOBHOTO 00I11eT0 00pa30BaHuUs COCTABIISIOT:

» ®enepanbHbIii 3akoH OT 29.12.2012 1. No 273-D3 «O06 o6pazoBanuu B Poccuiickoit denepanum» (B
pen. ®enepanbHoro 3akoHa oT 24.09.2022 Ne 371-D3);

* [lpukaz MunoOpuayku Poccum ot 17.05.2012 r. Ne 413 «O06 yTtBepxkaeHuu QeaepaabHOTO
rOCy/IapCTBEHHOTO 00pa3oBaTENbHOrO CpenHero oobmero oOpasoBanus» (B pen. Ilpukasza
Munnpocsenienust Poccun ot 12.08.2022 Ne 732);

e Jlpukaz MunoOpHayku Poccum ot 14.06.2013 1. Ne 464 «O6 ytBepxnennn [lopsiaka
OpraHU3aIMH U OCYIIECTBICHH 00pa30BaTENbHOM AEATETLHOCTH 110 00pa30BaTEIbHBIM IIPOrpaMMaM
cpennero npodeccruoHaabHOTO oOpazoBanms» (npekpariaeT aericteue ¢ 01.03.2023 r.);

e [Ipuka3 MunucrepctBa mpocsemenus Poccuiickoir ®enepanmu ot 24.08.2022 Ne 762 «O06
yTBepkIeHnH [lopsaka opraHuM3allid M OCYILECTBICHUS 0Opa30BaTENbHOU JESTEIBHOCTH I10
00pa3oBaTeNbHBIM MPOrpaMMaM CpPeaHETO MpoheCcCHOHATBLHOTO 00pa30oBaHUsD» (BCTYIAET B CHITY C
01.03.2023);

e ®denepanbublil 3ak0H 0T 04.08.2023 Ne479-D3 «O BHeceHun n3MeHeHuil B PeepabHbli 3aK0H
«O06 obpazoBanuu B Poccuiickoit denepanum» (Bctynaet B cuity ¢ 01. 09 2023).

e [lpuka3 MunucrepctBa npocsemeHuss Poccuiickoit  ®enepaunun ot 18.05.2023 Ne371 «O6
yrBepxkaeHun  DPOIl COO» 3apeructpupoBansbiii 12.07.2023 Ne74228, Homep oOnyOJUKOBaHUS:
0001202307130017 ot 13.07.2023.

Pa3pa6orumk: Jlurosuenko J[.U., npenogaBarens OCIIAO OTU (¢pumman) CI'TY umenn
I"arapuna FO.A.
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBI
OBIIIEOBPA30OBATEJBHOM JUCHUIIJIUHBI «XUMUSI»

1.1. MecTO AUCHUIIMHBI B CTPYKTYpPe OCHOBHOI NpodeccHOHAIbHOH 00pa30BaTe/IbHOM

MpOrpamMMmsl

OO0meobOpa3zoBaTeNbHass ~ JUCHUIUIMHA  «XUMHUS»  SBISETCS  OO0SI3aTENBHON  YacThiO
001eo0pa3oBaTeIbHOTO IMKIA 00pa3oBaTesibHON mporpaMMbl B cooTBeTcTBUU ¢ PI'OC CIIO mo
cneranbHocTH: 09.02.07 UH(bOpMalMOHHBIE CUCTEMBI M IPOTPAMMHPOBAHHE.

TpymoeMKOCTh TUCITUTIIMHBI « XUMHS» Ha 0a30BOM ypOBHE COCTaBIIsAeT 72 Yaca, U3 KOTOPHIX
64 yaca — 06a30BBIi MOIYJb (6 pa3aenoB) U § YACOB — MPHUKIATHON MOIYJb (1 pa3mern), BKIIOYAIOLIHIA
MIPAKTUKO-OPUEHTUPOBAHHOE COZepKaHNe KOHKPETHOM Mpodeccuu WM CrenuanbHOCTH.

[TpukmamHOM MOIYIb BKIFOYAET OAWH pasnen. Pa3znen 7 « Xumus B ObITY U MPOU3BOICTBEHHOM
JeSITEIbHOCTH YeJIOBEKay peanusyercs Ui Bcex mpodeccuil/crnenuanbHOCTe Ha MaTepualie Keiicos,
CBS3aHHBIX C OKOJIOTHYECKOH OE30MacHOCThI0O M OLGHKOW TMOCIEACTBUH  OBITOBOM U
MIPOM3BOJCTBEHHON [NI€ATENbHOCTH, MO OTpacisiM Oyaymeid npopecCHOHaIbHOU eATeIbHOCTH
00y4Jaromuxcs.

[lepuon oOydeHus u pachpeieieHHe IO CEeMecTpaMm OIpefenseT 00pazoBaTeNbHAs
OpTraHu3aIs CaMOCTOSATEIBHO, C YIETOM JIOTUKH ()OPMUPOBAHUS MPEIMETHBIX PE3yJIbTATOB, OOIIMX
U TpodecCHOHATbHBIX KOMIIETEHIUH, MEXIPEIMETHBIX CBsi3ed C JIPYTrUMH JUCHUIUIMHAMU
o01reo0pa3oBaTenbHOTO U 00IIETTPOGECCHOHATBFHOTO IUKIIOB Y4EOHOTO TIIaHa.

1.2. Hean 1 niianHupyemMblie pe3yabTaThl 0CBOCHUS TUCIUTIIUHbBI

1.2.1. llesqiu ¥ 3a7a4M TUCHMILTHHBI

@OopMUPOBAHUE Yy CTYJICHTOB MPEICTABICHUS O XUMHYECKON COCTaBJISIIOIICH €CTECTBEHHO-
HAay4YHOW KapTUHBl MHUpA KaK OCHOBBI MPUHSTHS PEIICHUH B XKU3HEHHBIX M MPOU3BOJACTBEHHBIX
CUTyalUsX, OTBETCTBEHHOI'O MOBEICHUS B IPUPOAHOU Cpee.

3apaum IMCHUILTHHBI:

1) chopmupoBaTh TOHMMAaHHE 3aKOHOMEPHOCTEH IPOTEKAHHUS XUMHUYCCKUX TIPOIECCOB H
SABICHUM B OKpYyXXarollell cpene, LEIOCTHOM HAayyHOM KapTUHbI MUpPa, B3aUMOCBS3U H
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYJBI HEOPTaHUYECKUX M OPraHUYEeCKUX BEIIECTB,
YpaBHEHUS XUMUYECKUX PEaKIUW, OOBACHATH HMX CMBICH, WHTEPIPETUPOBATH PE3YJIbTATHI
XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM TMPOBEACHUS MPOCTEUIINX XUMHUUYECKHX HKCIEPUMEHTAIbHBIX
UCCIIEIOBaHUM ¢ COOMIOCHHEM TpaBUil 0E30MacHOr0 OOpalleHHs ¢ BEUIECTBAMH U J1aOOPaTOPHBIM
000pyI0BaHHEM;

4) pa3BUTh YMEHHUS HCMOJIb30BaTh HMH(DOPMAIMIO XUMHYECKOTO XapakTepa W3 Pa3IMYHBIX
HMCTOYHHUKOB;

5) chopMupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIEICTBUS CBOCH ACSITENLHOCTH U XUMUYECKUX
MIPUPOJTHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX IPOIIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTU JOCTHKCHHM XUMHUYECKOW HAyKW U TEXHOJIOTHM
JUTSI PA3BUTHS COIIMATTLHOM U TIPOU3BOJICTBEHHOMU Cdep.



1.2.2. Ilmanupyembie pe3y/bTaTbl 0CBOCHHUsI 001meo0pasoBaTeabHOil AucHuIIMHEBI B cooTBeTcTBHU ¢ PI'OC CIIO m Ha ocHoBe ®I'OC

COO
Koa n IInanupyembie pe3yJbTaThl 0CBOCHHS AUCHUITUHBI

HaUMeHOBaHHe

‘bOPM“pyeMHQX Oomme JAucuunimHapHbie

KOMIIeTeHI Ui

OK 01. B yacT TPY/10BOTr0 BOCIUTAHUS: - BIAJETh CHUCTEMOM XUMHYECKHX 3HAaHUH, KOTOpas BKIIOYAET:

BriOupats - TOTOBHOCTb K TPYJYy, OCO3HaHHE LIEHHOCTH MAacTEPCTBA, | OCHOBOIIOJIATAIONINE TOHATHS  (XMMHUYECKHH DJIEMEHT, aToM,

CITOCOOBI TPYIOTIOOHE; 9JIEKTPOHHAs 000JI0YKa aTtoMa, S-, p-, d-dJIEeKTpOHHBIE OpOUTAIH

peleHus 3a1a4 - TOTOBHOCTb K AKTUBHOMU NeSITEILHOCTH | aTOMOB, MOH, MOJIEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPHUIATEIHHOCTD,

npodeccuoHanbH | TEXHOJIOTMYECKOH M COLMANbHOM  HamNpaBlIE€HHOCTH, | CTENEHb OKHCIEHUS, XUMHUYECKas CBsS3b, MOJb, MOJISIpHAs Mmacca,

Oii IESITETBHOCTH | CITIOCOOHOCTD MHHUIIMAPOBATH, TUTAHUPOBATh U | MOJISIpHBIA 00BEM, YIJIEPOAHBIM CKeJleT, (PyHKUMOHANbHAs TpyIa,

MPUMEHUTEIBHO | CAMOCTOSITENILHO BBIMOJIHATH TaKyIO JAESITEIbHOCTD; paauKan, M30Mepus, H30Mepbl, TOMOJIOTUYECKUN psAll, TOMOJOTH,

K Pa3JInYHbIM - MHTEpeC K pa3nyHbIM cdepaMm MpopecCHOHATBHON | yIIIeBOAOPOAbI, KHCIOPOA- W  a30TCOJAEpIKAIlWe COEIMHEHUS,

KOHTEKCTaM NeATeTLHOCTH, OMOJIOTMUECKN AaKTUBHBIC BemecTBa (YTJEBOMABI, KHUPBI, OCIKH),
Osiaenne YHUBEPCAJIbHBIMH Y4eOHBIMH | MOHOMEp, TOJHMMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISPHBIC
NMO3HABATEIbHBIMHU el CTBUAMMU: COCIMHEHMS, KpHUCTAJUIMYEeCKash pelIeTKa, THUIbl XHUMHYECKHUX
a) 0a30BbIe JIOTHYECKHUE NeiiCTBHA: peakuuin (OKMCIIUTEIBHO-BOCCTAHOBUTEIIBHBIE, JK30-U
- CaMOCTOATEIBHO (HOPMYIHPOBATh U AKTyaIU3UPOBATh | SHAOTEPMUYECKUE,  PEaKUud  HOHHOro  oOMeHa),  pacTBOp,

npo0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK WM OCHOBAHHS
JUTSL CpaBHEHUS, KiTaccuukanuu U 0000IeHNS;

- OTIPENENATH 1ENIH IeITEIbHOCTH, 33/1aBaTh MapaMeTphbl U
KPUTEPUU UX TIOCTHKCHUS;

- BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B
paccMaTpUBaeMBbIX SIBIICHUSX;

- BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTh, OIICHWBATH
COOTBETCTBUE pPE3YJIBTATOB IMEJSM, OICHUBATh PHUCKHU
MOCJIC/ICTBHI JIEATEIILHOCTH;

- pa3BUBaTh KPEATHBHOE MEBIIIICHUE TMPH PEIICHUU
YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIE HCCIEN0BATEIbCKIE 1eHCTBUSA:

- BIAJCTh HaBBIKAMHU YYEOHO-UCCIICIOBATEILCKOU |

ANEKTPOJIUTHI, HEAIEKTPOJIUTHI, IEKTPOJIUTUYECKAs IHUCCOLMALINSA,
OKHUCJINTENb, BOCCTAHOBHUTEIb, CKOPOCTh XMMHMYECKOM PpEaKIHH,
XMMHUYECKOE PaBHOBECHE), TCOPHH U 3aKOHBI (TEOpUSI XUMHUYECKOTO
CTpoeHus opraHndeckux BemectB A.M. byrtnepoBa, Teopus
JJIEKTPOJIUTUYECKON JHUCCOLMALUY, Iiepuoandeckuil 3axkoH J[.M.
MeHnneneeBa, 3aKOH COXPAaHEHHUs MacChl), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUM SA3BIK XMMHH, (PAKTOIOTUYECKHE CBEACHUS O
CBOWCTBAaX, COCTaBe, NOJYYEHMH M O€30MaCHOM MCIIOJIb30BaHUU
BAOXHEUIINX HEOPraHWYECKHX M OPraHUYECKHUX BELIECTB B OBITY U
IIPAKTUYECKOU ACSITEIbHOCTH YEIIOBEKA;

- YMETb BBIIBIATH XapaKTepHble IPU3HAKM U B3aUMOCBS3b
W3Y4YCHHBIX INOHATHH, MPUMEHATh COOTBETCTBYIOINUE MOHATHUSA IIPH
ONMCAaHUU CTPOEHUS U CBOMCTB HEOPraHMYECKUX M OPraHMYECKHX
BEIIECTB U MX IPEBPALICHUN; BBISABIATh B3aMMOCBA3b XUMUYECKUX




HpOeKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH paspCuICHuAd
po0Jem;

- BBIABJIISAATH MPUIUHHO-CIICACTBCHHBIC CBs3H1 )41
aKTyaJW3MpOBaTh 3a/Jady, BBIIBHTaTh THUIIOTE3y €€

pelleHNs, HaXOAWTb AapryMEHThl [UIsl JOKa3aTesIbCTBA
CBOMX YTBEP)KICHUH, 3aJaBaTh NapaMeTpbl U KPUTEPUU
pelieHus;

- aHAJIM3UPOBATH INOIYYCHHBIE B XOJE€ PCIUICHUS 3a1a4u
pe3yJIbTaThl, KPUTUUECKHA OLIEHUBATh MX JIOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

- YMETb IE€PEHOCUTh 3HAaHHA B II03HABATEIBHYI0 U
NPaKTUIECKYIO O0JIACTH KU3HEIEATEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX
o0OJacTei;

- BBIIBUIAaTb HOBBIE HJAEH, NpeUlaraTb OPUTMHAJIbHbBIE
MOJIXO/Ibl U PELICHMUS;

- CIIOCOOHOCTh MX UCIIOJIb30BAaHMs B [TO3HABATEIBHON U
COLIMAJIBHON ITPAKTHUKE

3HAHUH C MNOHSATHUSIMU u
€CTECTBEHHOHAYYHBIX MIPEIMETOB;
- YMEThb HCIOJIb30BaTh HAWMMEHOBAHUS XUMHUYECKHUX COCIUHECHUU
MEXIYHAPOJHOTIO CO03a TEOPETHUYECKOW W MPUKIAIHOW XUMUHU U
TpUBHAIIbHBIC HA3BaHUs BAKHEUIINX BEIIECTB (ITUIJICH, allETUIICH,
mmmnepuH, (eHon, dopMmanbaerua, YKCycHas KHCIIOTa, TIHWIWH,
yrapHbelii Tra3, yIVIEKACIBIA Tra3, AaMMHAK, TalleHas W3BECTb,
HeramieHasi W3BeCTb, MHTHhEBas COJa H JAPYTHX), COCTaBIATH
(hopMyNbl HEOPTraHMYECKUX U OPTaHUYECKUX BEIIECTB, ypaBHEHUS
XUMHYECKHX pEaKIui, OOBSACHATHL WX CMBICI; IOATBEPKIATh
XapaKTEepHblE XUMUYECKHE CBOMCTBA BEUIECTB COOTBETCTBYIOLIMMU
SKCIIEPUMEHTaMU U 3aIUCSIMU YPAaBHECHUN XUMHUUYECKUX PEAKIIUI;

- yMETh YCTaHaBIIMBATh MPUHAAJIEKHOCTh M3YUYEHHBIX
HEOPraHWYECKUX M OPraHMYEeCKHX BEIIECTB K ONPEACICHHBIM
KJIaccaM M IpynnaMm COEIWHEHMM, XapaKTepu30BaThb MX COCTaB U
BOXHEHIIME CBOMCTBA; OIPEACIATh BHUIbl XUMHUYECKHUX CBS3EH
(KoBaJIeHTHAsi, HWOHHAs, METaJUIMYecKas, BOJOPOJHAs), THIIBI
KPUCTAJUTMYECKHX peleToK BCILIECTB; KJIacCU(PUITUPOBATH
XUMUYECKHUE PEAKIINH;

- chopmupoBaTh MPEACTABICHUS: O XUMHYECKOW COCTABIISIONICH
€CTECTBEHHOHAY4YHOW KapTHUHBI MHpA, POJM XHUMHH B IO3HAHUHU
SIBJICHUN TPUPOABLI, B (OPMUPOBAHMHM MBIIUICHUS U KYJIbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOTUMOM Iis
pelieHusl MPAaKTHYECKUX 3aad W SKOJOTMYECKH O0OOCHOBAHHOTO
OTHOLLIEHUS K CBOEMY 3/I0POBBIO U MIPUPOJTHOI cpefie;

- yMeTh TIPOBOJUTH pacdeThl IO XHUMHYECKUM (opmynam u
YpaBHEHUSAM XMMHUYECKHX PEaKIHi C UCTIOJIb30BAaHUEM (PUINYECKUX
BEJIMYMH, XapaKkTEpHU3YIOIIMX BEIIECTBA C  KOJWYECTBEHHOMU
CTOPOHBI: Macchl, o00beMa (HOpMaJlbHbIE YCIOBUS) Ta30B,
KOJIWYECTBA BEIECTBA; MCIOIL30BaTh CHCTEMHBIC XHMHYCCKHE
3HaHUS JJI1 TPUHATHAA PEHIEHUH B KOHKPETHBIX KU3HEHHBIX
CUTYyalHsIX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM

IIPEACTABICHUAMU  APYIUX




OK 02.
Hcnons3oBath
COBpPEMEHHBIE
CpeJicTBa MOUCKa,
aHanm3a u
MHTEpIIpeTaluu
UHpOpPMaLIUHU U
nH()OpPMaAITMOHHBI
€ TEXHOJIOTUHU
JUTSI BBITIOJTHEHUST
3amaq
npodecCuoHaNIbH
Ol IeATENBHOCTH

B 00.1acTH HEHHOCTH HAYYHOTI'O MIO3HAHMS

- c(hOopMUPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd ¥ OOIIECTBEHHOW TMPAKTHUKHU, OCHOBAaHHOTO Ha
JUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MOJIMKYJIbTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SA3BIKOBOM MW  YMTATEIBCKOU
KYJIbTYPBI KaK CPEACTBA B3aUMOICHCTBHS MEXKY JIFOJbMH
Y TIO3HAHUS MUPA;

- OCO3HaHME IIEHHOCTM HAy4YHOH JIeATEIbHOCTH,
TOTOBHOCTb OCYILECTBIIATh POEKTHYIO u
HCCJIEIOBATENbCKYIO JIEATEIbHOCTh WHAUBUAYAIbHO U B
rpymne;

OBianenue YHHBEPCAJIbLHBIMH y4eOHbIMH

NMO3HABATE/IbHBIMHU el CTBUSIMMU:

B) padota ¢ nndgopmanueii:

- BIAACTh HaBbIKAMHU TMONy4YeHHUS HWHGPOpPMaLUU U3
HMCTOYHHUKOB pa3HBIX THUIIOB, CaMOCTOSITEJIbHO
OCYIIECTBIISATh MOUCK, aHalu3, CHCTEMaTU3alUi0 |
UHTEPIPETANNI0 HHOOPMAIH Pa3IHIHBIX BUIOB U HopMm
MpEeJICTaBICHHUS,

- co3JaBaTh TEKCThl B pa3IUYHbIX (opMarax C y4eToM
Ha3HayeHWs WHPOpMAllMM U IENeBOM  ayIuTOpuH,
BBIOMpass ONTUMAIbHYIO (QOpPMYy TpEACTAaBICHUS U
BU3YaIH3aIiH;

- OLICHUBATh AOCTOBCPHOCTD, JICTUTUMHOCTH
uH(bOpMallii, €€ COOTBETCTBUE MPABOBBIM U MOPAIHHO-
9TUYCCKUM HOpMaM,

- HUCIONB30BaTh  cpeAcTBa  WHPOPMALMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B PEeICHUHU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3a7a4  C COOJIOJIEHUEM TpeOOBAHUNW APrOHOMUKH,
TEXHUKU O0€30TMacHOCTU, TUTHEHBI, PecypcocOepeKeHus,
IPABOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAIMOHHOMN

- YMETb IUIAHUPOBAaThb U BBIIOJHATH XUMHYECKUM 3KCIEPHUMEHT
(mpeBpalleHus: OPraHNYeCKUX BELIECTB IIPU HATPEBAHUU, MTOJTyUCHHE
STWIEHA M HU3Y4YEHHME €ro CBOWCTB, KauE€CTBEHHBIE pEaKUUU Ha
aJIBJIETU/BI, KpaxMaJl, YKCYCHYIO KHCIIOTY; IeHaTypalus OeJKOB IpH
HarpeBaHWHM, IIBETHBIE pEAKIHUU OEJKOB; MPOBOAUTH PEAKLUHU
HOHHOTO OOMEHa, OIpelesaTh CpeLy BOAHBIX PAacTBOPOB,
KayeCTBEHHBIC PEakIMM Ha Cynb(dar-, KapOOHAT- U XJIOPHI-aHUOHBI,
Ha KaTMOH aMMOHMS; pelllaTh SKCIIEPUMEHTAIbHBIC 33/1a4H 110 TEMaM
"Mertamnsr" u "Hemertamibl") B COOTBETCTBUU C MTPaBUIIAMU TEXHUKH
0€30MacHOCTH NpU OOpalIEHUH C BELIECTBAMH U J1AOOPATOPHBIM
0o0OpyIOBaHHEM;  TPEACTaBIATh  PE3yJbTaThl  XUMHUYECKOTO
JKCIepUMEeHTa B (OpMe 3amiCH YpaBHEHHH COOTBETCTBYIOIINX
peaxiuii 1 GopMyIHPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB,;

- YMETh aHAJIM3UPOBATh XUMHUYECKYI0 HMH()OPMAIHIO, MOy4aeMyIO
U3 pasHbIX HCTOYHHMKOB (CPEACTB MaccoBOM HMHpOpMaIuu, ceTb
WuTepHer u npyrue);

- BJIaZIEThb OCHOBHBIMU METOJAMM HAy4YHOIO IO3HAHHS BELIECTB U
XUMUYECKUX SIBJICHUN (HAOMIOCHUE, W3MEPEHHE, HKCIIEPUMEHT,
MOJICIUPOBAHUE);

- YMeThb TPOBOIWTH pacueThl MO XUMHUYECKUM (GopMylaM H
YPaBHEHMSIM XMMUYECKHX PEaKIHi ¢ MCIOIb30BaHUEM (PU3NUYECKUX
BEJIMYMH, XapaKTEpPU3YyIOIIMX BEIIECTBA C  KOJIMYECTBEHHOU
CTOPOHBI:  Macchl, oObeMa (HOpPMajbHBIE YCIOBMS) Ta3oB,
KOJMYECTBA BEIIECTBA; HCIOJIb30BAaTh CHCTEMHBIE XUMHUYECKHE
3HAHUS Ul TPUHATHA PEHIEHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX C BELLIECTBAMU U UX PUMEHEHUEM




0e30MMacHOCTH;

- BJIaJeTh HABBIKAMHU PACTIO3HABAHUS 1 3AIUTHI
uHpopManuu, nHHOPMAIIMOHHON 0€30IacHOCTH
JUYHOCTH;

OK 04.
O¢ddexruBHO
B3aMMOJIEHCTBOBA
Tb U paboTath B
KOJIJIEKTHBE U
KOMaH/1e

- TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSTEIbHOCTH H
CaMOOTIPEIEIICHUIO;

-OBNIAZICHHE  HaBBIKAMH  y4eOHO-HCCIIEe0BATENbCKOMH,
MPOEKTHOM M COLIMATIBbHOM AEATEIIbHOCTH;

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU
AefiCTBUAMU:

0) coBMecTHasi 1eITeJIbHOCTD:

- MOHUMATh M UCIOJIb30BaTh MPEUMYILIECTBA KOMAHIHOMN
Y UHJIMBUTyaJIbHOM paboTHI;

- TNpPUHUMATh LEJIM  COBMECTHOM  JI€ATENbHOCTH,
OpraHU30BbIBATh W KOOPAMHHMPOBATH JACHCTBUA IO €€
JOCTHKCHMIO: COCTABJIATH IUIAH JCHCTBUM, PACIPEIEIIATh
polii C Y4eTOM MHEHUHl YYacTHHKOB 0OCYXJaTh
pe3yNbTaThl COBMECTHOM PabOTHI;

- KOOPAMHUPOBATh W BBIMOJHATH PabOTy B YCIOBHUAX
peaNbHOTO, BHUPTYaJbHOTO W  KOMOWHHMPOBAHHOTO
B3aNMOJICHCTBHS,

- OCYILECTBJISATh MO3UTHUBHOE CTPATETUUYECKOE MOBEICHUE
B PAa3MYHBIX CUTYalUsX, NPOSBIATH TBOPYECTBO H
BOOOpakeHUe, ObITh MHUITUATUBHBIM
OBiaieHHe  YHUBEpPCAJIbHBIMHU
AefiCTBUAMU:

I') NPpUHATHE ce0sl U APYTUX JIIOJei:
- MPUHUMATh MOTHUBBI U APTYMEHTHI JIPYTUX JIIOJIEU TpHU
aHaJIU3€ PE3yJIbTaTOB JIESITEIIBHOCTH;

- IpU3HaBaThb CBOE MpPaBO U MpaBO APYrux JIIOJAEeH Ha
OIINOKU;

- pa3BHUBATh CIIOCOOHOCTh MOHUMATh MUP C MTO3UIUN
JIPYroro 4ejIoBeKa;

peryisiTuBHbIMH

- YMeTb IUIAHUPOBATh U BBIMOJIHATH XUMHYECKHH 3KCIEPUMEHT
(mpeBpallleHrsl OpraHMYECKUX BEIIECTB IIPU HarpeBaHUU, OJTyUYEHUE
STHJIEHA M HW3YYCHHE €ro CBOWCTB, KAa4YE€CTBEHHBIC PEAKIUU Ha
AIbACTUABI, KpaxXMaJl, YKCYCHYIO KUCJIOTY, ACHATypalusi O€JIKOB npu
HarpeBaHWH, I[BETHbIE peakUuu OENKOB; MPOBOJUTH PEaKIUH
MOHHOTO OOMEHa, OIpeAensTh Cpeay BOAHBIX PACTBOPOB,
KauecTBEHHbIE peaklUU Ha Cylb(har-, KapOoHAT- U XJIOPUI-aHUOHBI,
Ha KaTUOH aMMOHUS; PCIIaTh SKCICPUMCHTAJILHBIC 3a/la4U 110 TCMaM
"Meramis" 1 "Hemeramibl") B COOTBETCTBUU C NMPAaBUIIAMUA TEXHUKH
0€30MaCHOCTH TNpH OOpAIICeHWH C BEIIECTBAMH M J1a0OPaTOPHBIM
o0opys0OBaHHEM;  MPEACTABIATh  pEe3yNbTaThl  XMUMHYECKOTO
JKCIepuMeHTa B (opMe 3amucH ypaBHEHHH COOTBETCTBYIOIINUX
peakuuii 1 GopMyIupOBaTH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB




OK 07. B 00s1acTH 3K0JI0rH4€CKOr0 BOCIIUTAHUS: - chopMHUpOBaTh TMPEACTABICHUSA: O XUMHUYECKOW COCTaBIISIOLICH
CopneiicTBOBaThH - c(hOpMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpBl, | €CTECTBEHHOHAYUYHON KapTUHBI MHUpA, POJIM XUMHUU B TO3HAHUU
COXPaHEHHUIO IIOHUMAaHNE BIIUSIHUSA COLIMAJIbHO-)KOHOMHYECKUX | ABICHUH MPUPOJbl, B (OPMHPOBAHWU MBIIUIICHUS W KYJIbTYPHI
OKpYXaroIei MPOIIECCOB HA COCTOSHUE TPUPOJHONM W COIHUATIBHOM | TUYHOCTH, €€ (YHKIMOHAJIBLHON TPaMOTHOCTH, HEOOXOIUMOW st
cpenbl, cpenbl, OCO3HaHHE r7100a1bHOTO XapakTepa | pelieHus MPaKTHYECKUX 3aJad W HKOJOTHYECKH OOOCHOBAHHOTO
pecypcocOepexke | IKOJIOrHUecKHUX Mpodiiem; OTHOLIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHOM Cpefie;
HUIO, IPUMEHATh | - IJJAHHPOBAaHHWE U  OCYIIECTBICHHUE JEMCTBUH B |- yMeTh COONIOAATh NpaBWUIa HKOJOTHYECKU IIeeco00pa3Horo
3HaHUA 00 OKpyXarolie cpene Ha OCHOBE 3HAHHUS  IeJiel | MOBelIEeHUs B OBITY U TPYIOBOM AEATEIHHOCTH B IEJIAX COXPaHEHUS
U3MEHEHUHU YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA; CBOET0 3/I0POBbSl M OKpYXarolleld MPUPOJHON Cpeabl; YUYUTHIBATh
KJIuMarTa, AKTUBHOE HENpUATHE JIeHCTBUM, NPHUHOCAIIMX BpEJ | OMACHOCTh BO3ICHCTBHS Ha HUBBIE OPraHU3Mbl ONPEEIIEHHBIX
MIPUHIHUIIBI OKpY’Karolleu cpene; BEILECTB, MOHMMAsi CMBICI IOKa3aTessd MPEeAebHOW JOIMyCTUMOMN
OepeKIIMBOTO - yMEHHE MIPOrHO3UPOBATh HEeOJIaroNnpusITHbIE | KOHLIEHTPALUU
MIPOU3BO/ICTBA, 3KOJIOTUYECKHE MOCJIEICTBUS MpeANPUHUMAEMBIX
3P PEKTHBHO JIEMCTBHM, MPEAOTBPAILATh UX;
JIeliCTBOBATH B - pacuIMpEeHHE OMbITa JAESITEIBHOCTH 3KOJIOTMYECKOM
Ype3BbIUANHBIX HaIpPaBJIEHHOCTH;
CUTYyalusx - OBJIa/ICHHE HaBBIKAMU Y4eOHO-HCCIIEA0BATEIbCKOM,

MPOEKTHOM M COLIMATIBHOM AEATEIbHOCTH;
K 11.1. - 3HaTh METOJbI ONTUCAHUS CXeM 0a3 JaHHBIX B - YMETh paboTaTh ¢ JOKyMEHTAMHU OTPACJIECBON HAIIPABICHHOCTH;
Ocy1iecTBIATH coBpemeHHbIX CYB/I, ocHOBHBIE MOJIOKEHHsI TeOpHH 0a3 | - coduparb, 00padaThIBaTh U AHATU3UPOBATH HHPOPMALIUIO HA
cOop, 00paboTKy | JaHHBIX, XPAHWJIHII JaHHBIX, 0a3 3HaHMii; MPEINPOEKTHON CTaauun
U aHaJIN3 - 3HaTh OCHOBHBIE IPUHLIUIIBI CTPYKTYPHU3ALUHU U
urdopMaruy st | HOPMATH3aIHH 0a3bl JaHHBIX;
npoexTHpoBanms | - 3HATh OCHOBHBIC NPHHIATIBI OCTPOCHHS

0a3 JTaHHBIX.

KOHIICTITYaJIbHOM, TIOTUYECKON U (PU3UIECKON MOIeTTH
JaHHBIX




2. CTPYKTYPA Y COJAEP)KAHUE OBIIEOBPA3OBATEJIBHOM JUCIIUILIVHBI

«XHUMMUS»

2.1. O0beM IUCHUIINHBI M BBl Y4eOHOH padoThl

Buj yueOHoii padoThI

O0BeM B yacax

O0bem 00pa3zoBaTeJIbHOM MPOrPAMMBI IH CIIATIINHbI 72
B T.Y.

OcHoBHOe coep:KkaHue 64
BT. Y..

TEeOpeTUIecKoe 00yUeHre 30
[IPAKTUYECKUE 3aHATUS 24
nabopaTopHbIE 3aHATHS 10
IIpodeccuonanbHO-OpMEeHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue 8

MPUKJIATHOT0 MOYJIA)

BT. Y..

TEOpeTUIECKOe 00yUIeHNE 2

MPAKTUYECKHUE 3aHSITUS 6

IIpome:xxyTounasi arrectanusi (auddepeHInpOBaHHBIN 3a4ET)
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2.2. TemaT4yecKkni IJIAH U COJEPKAHNE TUCUUIINHBI

HanmenoBanue Conep:xxanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHATBLHO-OPHUEHTHPOBAHHOE), O01eM 9ACOB dopmupyemMble
pa3aesioB H TeM JadopaTopHble U NPAKTHYECKHE 3aHITHS, MPUKJIATHONH MOTYJIb KOMIIeTEHIIM U
1 2 3 4
OcHoBHOe coep:kaHue 64
Paznen 1. OcHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. OcHoBHOe coep:KaHue 4 OK 01
CrtpoeHue aToMOB
XAMHUECKHX Teoperudeckoe o0yueHue 2
3JIEMEHTOB U _ _
S CoBpeMeHHast Mojelb CTpoeHuss atoMa. CHMBOJWUYECKUNM S3BIK XMUMHH. XHWMHUYECKHH JJIEMEHT.
xfmﬁmecmﬁ DnekTpoHHas KoH(uryparus aroma. Knaccudukanus XUMHUECKHX 3JEMEHTOB (S-, p-, d-2JIeMEHTHI).
CBSI3I BanenTtHsle  ayekTpoHbl.  BaneHTHOCTb.  DNEKTpOHHas  MPUPOAA  XUMHYECKOW  CBS3H. 2
DIEeKTPOOTPUIIATEILHOCTh. BHUAB XMMHYECKOW CBS3M (KOBaJCHTHAs, WOHHAs, MeETaJUTMYecKas,
BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa30BaHMs
IIpakTHYeckne 3aHATUS 2
Pentenne 3amannii Ha WCHOJIBL30BAHUE XHUMHYECKOW CHUMBOJMKA W Ha3BaHUM COEIOUHEHUH II0
HOMEHKJIATypEe MEXKIYHAPOJHOTO COI03a TEOPETHYECKONM M MNPUKIAJHOM XUMHUU U TPUBUAIBHBIX
Ha3BaHWUU JUISI COCTaBIICHUS XUMHUYECKHX (DOPMYJI TBYXaTOMHBIX COCIWHEHUU (OKCHUIOB, CYIb(HIIOB,
TUAPUJIOB U T.11.) U APYTHX HEOPTaHUYECKUX COCAMHEHUHN OTJIEIbHBIX KJIACCOB. 2
[IpakTueckue 3a1aHusl Ha YCTAHOBIICHUE CBSI3U MEXKIY CTPOCHHEM aTOMOB XMMHUYECKHUX JIEMEHTOB U
MEPUOIUYECKUM HU3MEHEHHEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCJUHEHUN B COOTBETCTBUU C
nojoxkeHueM llepruonndeckor CUCTEMBI.
Tema 1.2. OcHoBHOe coep:KaHue 2 OK 01
[Tepuoanueckuit OK 02
3akoH ¥ Tabmura | IIPAKTHYECKHE 3aHATHs 2
J.W. Menneneena N
[Tepuoanueckas cucrema xuMmuueckux sneMeHToB .M. Menaeneea. ®U3nyuecKkuii CMbICIT
[Tepuonnueckoro 3akona /.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX 2

9JICMCHTOB, 06p33y€MI)IX HMHU IMPOCTHIX U CIOKHBIX BCUHICCTB B COOTBETCTBUU C ITOJOKCHHUEM
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XUMHUUYECKOro seMenTa B [lepuoanueckoit cucreme. MupoBo33peHYECKOE U HAYYHOE 3HAYEHUE
[Tepuonnueckoro 3akona .M. Meunneneesa. [Ipornossr JI.11. MenneneeBa. OTKpBITHE HOBBIX
XAMHYECKHUX 3JIEMEHTOB.

Pemienue mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUI HA XapaKTepU3aALUI0 XUMUYECKUX
3IeMEHTOB «MeTauTn4YecKre / HEMETaUIMYEeCKUE CBOMCTBA, JICKTPOOTPULIATEILHOCTh XUMHUYECKUX
AJIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOEHUEM U MOJIOKEHHEM B IMEPUOINYECKON CUCTEME
XUMHUYECKUX 31eMeHTOB [[.1. MeHneneeBay

Pa3nen 2. XuMuueckue peakunu 10
Tema 2.1. Tunst | OcHOBHOE coepKaHNE 4 OK 01
XUMHUYECKHUX
peaxuii Teoperuueckoe 00yyenue 2

Knaccudukanuys u TUIIBI XUMUYECKUX PEakUuil C ydyacTHeM HeopraHuyeckux BemecTB. CocTaBieHne

yYpaBHEHHI peakluuii COeAUHEHUS, PA3JI0KEHHs, 3aMeIIeHus, 00MeHa, B T.U. peaKkI1il rOpeHus,

OKHCJICHUS-BOCCTAHOBJICHUSI.

VYpaBHEeHUs OKMCIEHUSA-BOcCcTaHOBIIEHU. CTeneHb okucaeHus. OKUCINUTENb U BOCCTAHOBUTEND. 2

CocraBneHue U ypaBHUBAaHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM METOJOM 3JIEKTPOHHOTO

6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIC PEAKIIMH B IPUPOJIE, IPOU3BOJICTBEHHBIX Mpolieccax U

KU3HEIEATEIIbHOCTH OPraHU3MOB

IIpakTnyeckue 3aHATHS 2

KonuuectBeHHble OTHOLIEHUA B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUHU M PACUETHI IO

YpaBHEHUSAM XUMHUYECKMX peakuui. Mojb Kak eIuMHuIAa KOJIMYecTBa BellecTBa. MouisipHas macca.

3aKOHBI COXpaHEHHUs MacCchl M SHEpPruu. 3akoH ABoraapo. MonspHbli 00beM razoB. OTHOCUTENbHAS 2

IUIOTHOCTh Ta30B. PacyeTsl MO ypaBHEHUSIM XMMUYECKUX PEaKLUN C MCIOJIb30BAHUEM MacChl, 00beMa

(HOpMallbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe conep:kaHne 4 OK 01
DIIEKTPOJIUTHYECKA OK 04
g muccormamms u | 1 eopeTHdeckoe o0yueHue 2
MOHHBII 0OMEH .

Teopus anekrponuTuueckoi auccounanuu. MoHbl. DNeKTponnuThl, HEIIEKTPOIUTHI. Peakiiuu HOHHOTO

obmeHa. CocTaBieHHE peaklHii HOHHOTO OOMEHa MyTeM COCTaBIEHUS WX TMOJHBIX U COKPAIICHHBIX 2

HOHHBIX ypaBHeHI/If/'I. KucaoTHO-OCHOBHBIC pcaKknuuu. 3aI[aHI/IH Ha COCTaBJICHHC MOHHBIX peaKuHﬁ

12




JlaGopaTopHble 3aHATHSA 2
JlaGopaTopHnast pabota “TUIBl XUMUYECKUX PeaKIui”.
HccnenoBanue TUIOB (110 COCTaBY U KOJIMUYECTBY UCXOJIHBIX U 00pa3yIOLIUXCsl BEIIECTB) U MPU3HAKOB 5
XUMHUYCCKUX peakiuid. [TpoBeeHre peakiiuii HOHHOT0 0OMEHa, ONPEACIICHHE CPE/Ibl BOTHBIX
pacTBOPOB. 3a/laHKs HA COCTABJICHUE MOHHBIX PEaKIIMi
KonTpoasnas
CrpoeHue BelecTBa U XUMUYECKHE PEaKIIUU 2
padora 1
Pasznen 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKHUX BElECTB 16
Tema 3.1. OcHoOBHOe coep:KaHue 4 OK 01
Knaccuduxanus, OK 02
HOMEHKJIaTypa 1 TeopeTnueckoe o0yueHue 2 MK 11.1
¢TpocHHC [Tpenmet Heopranndeckoit xumun. Knaccudukanus Heoprannueckux Bemiects. [IpocTeie u crioxxHbIe
HCOPTaHMACCKUX | b o niecTBa. OCHOBHDIE KIIACCHI CIIOXKHBIX BEIECTB (OKCHABL, THAPOKCHUIBI, KUCJIOTHI, COIH). B3auMocBsi3b
Betects HEOPraHMYECKUX BEIIeCTB. ATperaTHble COCTOSHUA BelecTBa. Kpucrannuueckue u aMmopdHbie
BEIECTBA. THUIIBI KPUCTAIUTMYECKHUX PEIIETOK (aATOMHAs, MOJICKYJIApHAs, MOHHAS, METaJUTNYECKast). 2
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAITMUECKON PEelIeTKH. 3aBUCUMOCTD
XUMUYECKOW aKTUBHOCTH BEIIECTB OT BHJIa XUMUYECKON CBS3U U THIA KPUCTAIUTMYECKON PEIIETKH.
[TprunHbl MHOTOOOpA3Ms BEIIECTB
IIpakTHYecKue 3aHATHS 2
HomeHkmatypa HeOpraHHIECKHUX BEIIECTB: HA3BAHKUE BEIIECTBA HCXOIS U3 UX XUMUIECKOU (DOPMYITBI
WM COCTABIICHUE XUMHUUYECKON (OPMYITBI UCXO/S M3 HAa3BaHUS BEUIECTBA 110 MEXTyHAPOIHOM
(MIOIMTAK) nnu TpuBHalIbHOM HOMEHKIIATYpE.
Pemenne mnpakTUdyecKuxX 3aJaHUN MO KiIacCU(PHUKAIMK, HOMEHKIAType M XUMUYECKUM GopMylaM
HEOPTraHWYECKHX BEIIECTB PAa3IUYHBIX KJIACCOB (yrapHbIN Ta3, YIJIEKUCHBIA Tra3, aMMHaK, ramieHas 2
U3BECTb, HETAIlIEHAs! N3BECTh, MUTHhEBAsI COAA U APYTHX): HA3bIBATh U COCTABIATH (POPMYIIBI XUMUYECKUX
BELIECTB, ONPEEISITh MPUHAIIEKHOCTD K KJIaccy.
Hcrounnku xumudeckoi nHbopmaIuu (CpecTB MaccoBor nHpopmaiuu, ceTb MHTEpHET 1 apyrue).
[Touck nHpOpMAIUK 110 HA3BaHUSM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (opMyliaMm
Tema 3.2. ®uszuko-| OcHOBHOE coepraHue 8 OK 01
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XUMHYECKUE Teoperuueckoe o0yueHue OK 02
CBOICTBA MK 11.1
HEOPraHUYecKuX Metamnel. Obmue Gu3NYecKue W XMMHYECKHe CBONCTBa MeTauioB. CrocoObl MONydeHUs. 3HAYCHHE
BEIECTB METaJUIOB M HEMETAUIOB B MPUPOJAE M IKU3HEACATEIBHOCTH YeJIOBEKa M opranu3zMoB. Kopposus

METaJIJIOB: BUIBI KOPPO3HH, CIIOCOOBI 3alIIUTHl METAJIIOB OT KOPPO3UHU

Hemeramner. OOmue ¢uznyeckne M XUMHUYECKHE CBOWCTBA HEMETAIIOB. TUNUYHBIE CBOWCTBA

HemetayuioB [V— VII rpynn. Knaccuduxkarus u HOMEHKIIaTypa COeTMHEHU HeMeTaJIoB. KpyroBopoThl

OMOTCHHBIX JIEMEHTOB B TIPUPO/IE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX BEIIECTB (OKCUIOB, TUIPOKCUIOB, KUCIIOT,

conelt 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHHUU CBOICTB MPOCTHIX BELIECTB, BOJOPOIHBIX COCTUHEHH,

BBICIIINX OKCHJIOB U THAPOKCHJIOB

IIpakTHYeckne 3aHATUS

CocraBneHne ypaBHEHMH XMMHUYECKHMX PEAKIMI C Yy4aCTHEM IPOCTBIX U CIOXKHBIX HEOPraHUYECKUX

BEIIECTB: METAJUIOB W HEMETAJUIOB; OKCHIOB METaJIOB, HEMETaUIOB M aM(OTEPHBIX SJICMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBAaHMM U aM(OTEpPHBIX T'HAPOKCHIOB; HEOPraHUYECKHX COJIECH,

XapaKTEPU3yIOLIUX UX CBOMCTBA.

Pemenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM Ha CBOMCTBA, COCTaB, MOJYyYECHHE U

0e30MmacHOe UCIONB30BAHUE BAXKHEHIIMX HEOPraHMYECKHX BEMIECTB B OBITY W MPAKTHYECKON

JIeATEIbHOCTH YEJIOBEKA
Tema 3.3. OcHoBHOe coep:kaHue OK 01
Unentuduxanus OK 02
HEOPraHUYecKuX JlaGopaTopHble 3aHATHUSA OK 04
Betiects Jlaboparopuas padota «aeHTudukamyss HEOPraHUIECKUX BEIICCTBY.

Pemenne »KkcrnepMMEHTANbHBIX 3a/ad MO XUMUYECKMM CBOWCTBAM METAJUIOB M HEMETAIUIOB, IO

pacro3HaBaHUIO U MOJYYEHUIO COEAMHEHUN METAJIOB U HEMETAJUIOB.

Nnentuduxanuss HEOPraHWYECKUX BEIIECTB C HCIOIb30BaHUEM HMX (U3UKO-XMMHUYECKUX CBOWCTB,

XapaKTepHBIX KayeCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha Ccyibhar-, KapOoHAT- U XJIOPHU-

AHUOHBI, HA KATHOH aMMOHUS
KonTpoasHnas N

CBolicTBa HEOPraHUYECKUX BEIIECTB
paborta 2
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Pa3pea 4.

CTpoeHue M CBOICTBA OPraHNYeCKHUX BelIeCTB

24

Tema 4.1.
Knaccudukanms,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHUYECKHUX
BEIICCTB

OcHoBHOE conepxxaHue

TeopeTnueckoe o0yuenue

[losiBeHne M pa3BUTHE OPTaHUYECKOW XUMUH Kak Hayku. [Ipenmer oprannueckoit xumnn. Mecto u
3HaYEHUE OPraHN4YECKOW XMMHMH B CUCTEME €CTECTBEHHBIX HaYK.

XHMMHYECKOE CTPOCHUE KAK NOPANOK COCIUHEHUS aTOMOB B MOJIEKYJIE COINIACHO MX BaJIECHTHOCTH.
OcHOBHBIE NTOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUS OopraHudeckux coenuHeHunii A.M. bytieposa.
VYraepoaHslid CKeNeT OPraHMYEeCKOW MOJIEKYJbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO
CTpoeHUs MOJeKyJl. M3omepus u u3omepsl.

[Tonstne o ¢yHkuuoHampHOW rpynme. Pamukan. [lpuHIMNB KiaccH(UKAMK  OPTaHUYECKUX
coelnHeHUN. MexnyHapoaHas HOMEHKJIATypa W IMPUHLOUIBI  HOMEHKJIATYpbl OPraHU4eCKHX
coequaennii. [loHsaTHe 00 a3oTcomep amuX COEAMHEHUSX, OMOJOTHMYECKH AKTHBHBIX BEIIECTBAX
(yrmeBojax, upax, Oelkax M Jp.), BBICOKOMOJEKYJSPHBIX COECIUHEHUAX (MOHOMEp, HOJIHMED,
CTPYKTYPHOE 3BEHO)

HpaKTuqecmle 3aHATHUSA

Homenknatypa OpraHU4YecKUX COEIWHEHHUI OTIEIbHBIX KJIACCOB (HACHIIICHHbIC, HEHACHIIICHHbIE U
apOMaTHYECKHE YTIIEBOJOPOJbI, CHUPTHI, ()EHOIBI, AlIbETH/IbI, KETOHBI, KAPOOHOBBIC KUCIOTHI U JIp.)
CocTaBiieHHE TOJHBIX M COKPALICHHBIX CTPYKTYPHBIX (OPMYJ OpPraHMYECKHUX BEIIECTB OTAEIbHBIX
KJIACCOB, HCIIONB3YS WX Ha3BaHUS MO CHUCTEMAaTHYECKOM U TpPUBUAIBHOM HOMEHKJIAType (ITHIIEH,
alleTuiieH, TIIMLepuH, ¢eHol, (Qopmanbaerun, yKCycHas KHCIOTa, MIMIMH). PacueTsl mpocTteifmieit
(hopMyIIBI OPraHUYEeCKOM MOJICKYJIBbI, ICXO/ISI U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01
IIK 11.1

Tema 4.2.
CsolicTBa
OpTraHUYECKHUX
COeIMHEHUN

OcHoBHOE€ CoIECpKaHuE

12

TeopeTuquKoe oﬁyqelme

®U3UKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCAMHEHWH OTHCIBHBIX KIaccoB (0COOEHHOCTH
KJIacCU(UKALMU U HOMEHKJIATYPhI BHYTPH KJIacca; TOMOJIOTUYECKUH psit U o01mas hopMyna; H30Mepus;
(U3UYECKHEe CBONCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI IMTOTYUCHHUS):

— MpeaenbHbIe YIIIEBOAOPObl (aJKaHbl M IMKJIOAJIKaHbl). ['OpeHre MeTaHa Kak OAMH M3 OCHOBHBIX
HMCTOYHUKOB TEIUIA B TIPOMBIIUICHHOCTH U ObITY. CBOMCTBA MPUPOIHBIX YTIIEBOJOPOIOB, HAX0XK/ICHUE B

OK 01
OK 02
OK 04
IIK 11.1
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IIPUPOJE U IIPUMEHEHUE AJIKAHOB;
— HemnpelenbHble (QJKEHbI, aJKUHBl M alKaJMeHbl) W apoMaTHYecKhe YIrieBoAopojbl. ['opeHue
alETUIICHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOI'O IIJIAMEHH ISl CBAPKU U PE3KU METAIIJIOB

— KHUCIIOPOACOAEpKAIIUe COSAUHEHUS (CITUPTHI U (hEHOIIbI, KAPOOHOBBIE KUCIOTHI U (PUPHI, aJTbIETHIbI
W KETOHBI, JXHUPHI, yriaeBojsl). [IpakTHdeckoe NpUMEHEHHE OSTHJICHTJIMKOJS, TJWIEepuHa, (eHoa.
[MIpumenenune Qopmanpaeruaa, ameraibAeTUAd, YKCYCHOM KHUCIOTHL. Mblla Kak COJMM  BBICIIUX
KapOOHOBBIX KUCIIOT. MotoIue CBOWCTBA Mblja

— a3oTcojiepXallue COeIWHEHUS (aMHHbBI M aMUHOKHUCIOTHL, Oenku). BbIcOkOoMoeKyIsipHbIe
COeMHEHUS (CHHTETUYECKUE M OMOJIOTUYECKU-aKTUBHBIC). MOHOMEp, TIOTUMED, CTPYKTYPHOE 3BEHO.
[Tonumepusanus 3TUIEHa KaK OCHOBHOE HAIIPABJICHUE €TI0 UCIIOJIb30BaHUS.

I'eneTnueckas cBsI3b MEXKy KilacCaMU OPTaHUYECKUX COCIUHEHUHN

HpaKTuqecmle 3aHATHUSA

CBolicTBa OpraHMYECKUX COEIMHEHUN OTHENbHBIX KJIaccOB (TpUBHAJbHAs W MEXKIYHapoJHas
HOMEHKJIaTypa, XUMHUECKUE CBOICTBA, CIIOCOOBI MOJTYUYEHHUs): NMpeieibHble (AIKAHbI U LIUKJIOAIKAHBI),
HenpeenbHble (aJKEHBI, aIKUHBI U aJIKaJUEHbl) U1 apOMaTUUYECKUE YIIIEBOJAOPObI, CIIUPTHI U (PEHOJIBL,
KapOOHOBbIE ~ KHMCIOTBI U  3GUpbI, aJbAErMAbl W  KETOHbl, AaMHUHBl W  AMUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIUHEHMs. 3aJaHusi Ha COCTaBJICHHE YPaBHEHMM XMMUYECKUX peakUui ¢
y4acTHEM OPraHUYECKUX BELIECTB HA OCHOBAHUM MX COCTaBa U CTPOCHUs

CocraBneHue cxeMm peakuuid (B TOM YHCIE€ MO NPEAJTOKEHHBIM IEMOYKaM MPEBpAIECHUN),
XapaKTepU3YIOIIUX XMMUYECKHE CBOMCTBA OPraHUYECKUX COECIUHEHUH OTIENbHBIX KJIACCOB, CIIOCOOBI
UX TIOJIy4eHHMs W Ha3BaHME OPraHMYECKHX COEOUHEHMM 110 TPUBHUAIBHOW WIM MEXAYHapOIHOU
CHUCTEMAaTHYECKON HOMEHKJIATypE.
PemeHne 1pakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM Ha CBOMCTBA OPraHUYECKHUX
COCIMHEHUH OTACIIBHBIX KIIACCOB

JlaGopaTropHas pabora

JlaGopatopHnas pabota “IIpeBpalieHust OpraHMYECKUX BEIIECTB PU HarpeBaHUM'".
ITomyuyenue sTuneHa U U3y4eHue ero cBoMcTB. MoaennpoBaHue MOJIEKYJI U XUMUYECKHUX ITPEBPALICHUIN
Ha IIpUMeEpe dTaHa, STUICHA, alleTUIIEHA U JIp.

Tema 4.3.

OcHoBHOe conep:kaHne

OK 01
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Unentuduxamus | TeopeTrnueckoe o0ydyeHue OK 02
OpraHNYECKHUX OK 04
BEIIECTB, UX buooprannueckue coenuHeHusi. llpuMeHeHune u Owuonormueckas poiib yriaeBonoB. OKuCIEHHE MK 11.1
SHAYCHHE H YIJIEBOJOB — HWCTOYHUK ODHEPrMHM >KUBBIX oOpraHu3sMoB. OO1acTH MNPUMEHEHHUS aMHHOKHCIIOT.
NpUMEHEHNE B [IpeBpamenust OenkoB mumM B opraHusme. buonormueckue ¢yHkuu OenkoB. buonormueckue
GLITOBOH 1 (dhyHKIIY )XUPOB. PoJIb OpraHMuecKoi XUMUHU B PEIICHUH MPOOJIEM MUIIEeBOM 0€301MacHOCTH
TPOM3BOACTBCHHOM | p 1\ OpraHWYEeCKOW XHMHH B PEIIEHWHW NPOOJIEM DHEPreTHUYECKON Oe30MacHOCTH, B Pa3BUTHH
JICATCIIRHOCTH MEIUIMHBI, CO3JJaHIH HOBBIX MAaTepUaIOB, HOBBIX HCTOYHUKOB YHEPTHH (aJIbTEPHATUBHBIC UCTOYHUKU
HeJlopeKa sHepruu). OnacHOCTh BO3ACMCTBHSI Ha JKMBbIE OPTraHW3Mbl OPTaHUYECKUX BEILIECTB OTAENbHBIX

KJIacCOB (YTIIEBOAOPOABI, CHHUPTHI, (DEHOJNBI, XJIOPOPTaHUYECKUE TPOM3BOAHBIC, aNbIACTUILI U Jp.),

CMBICT MIOKa3aTells MpeebHO AOMyCTUMON KOHIIEHTPAIH

JlaGopaTopHble 3aHATHSA

Jlaboparopnas padoTta: “Unentudukanus opraHUIUeCKUX COSTUHEHUH OTAETbHBIX KIacCOB”

Nnentuduxanus opraHM4ecKuX COSAMHEHUI OTAENbHBIX KJIACcCOB (Ha MpUMeEpe allbJeTHI0B, Kpaxmalia,

YKCYCHOW KHCIOTHI, O€TKOB W T.MI.) C HCIOJIb30BaHHEM UX (UBUKO-XUMHUUYECKUX CBOWMCTB H

XapaKTEepHBIX KadyeCTBEHHBIX peakiuil. JleHaTypanus Oenka mpu HarpeBaHud. l[BeTHble peakuuu

0enkoB. BO3HMKHOBEHHE aHATUTUYECKOTO CHUTHAJNA C TOYKH 3PEHUS XUMHUYECKUX IPOLIECCOB TMPHU

MPOTEKAHWW  KAYECTBEHHOW  pEaKIHWW,  IMO3BOJISIIONICH  HMICHTH(PUIIMPOBATH  MPEIJIOKCHHBIC

OpraHHYecKHe BellecTBa
Kontpoabnasn Cr .
paGora 3 PYKTypa 1 CBOMCTBA OPTaHUYECKUX BEIIECTB
Paznex 5. KuneTrnyeckue u TepMOAUHAMHUYECKIE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX pPeaKkIuii
CkopocTb OcHoBHOE conepxaHue OK 01
XUMHYECKHUX OK 02
peaKkiuii. TeopeTnueckoe o0yueHue MK 11.1
XUMHUYECKOE
paBHOBECHE CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT PA3NIUYHBIX (DAaKTOPOB: MPHUPOABI PEArHPYIONIUX BEIICCTB,

KOHIEHTPALlMU pEearupyromux BeUIecTB, TeMIepaTypbl M IUIOMIAJM PEAaKIHOHHOW TOBEPXHOCTH.
TerutoBbie 3 HEKTH XUMUYECKUX pEaKIUi. IK30- U SHIOTEPMHUUECKHE, PEAKITHIH.

O6parumocTh peakuuil. XUMHYECKOE DPABHOBECHE M €ro CMEIICHHWE IOJ JAEWCTBUEM pa3IUYHbIX
(bakTOpoB (KOHIIEHTpALIMS PEareHTOB WU MPOIYKTOB peaKIny, 1aBlIeHUE, TeMIepaTypa) A CO3aHus
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ONTUMAJIBHBIX YCJIOBUN MPOTEKaHUs XUMUYECKUX npoueccoB. [Ipunuun Jle [laTense

IIpakTu4yeckue 3aHATHSA OK 01
OK 02
Pemienue npakTHKO-OPHEHTUPOBAHHBIX 33JaHUN Ha aHaIU3 (aKTOPOB, BIUSIONIMX HAa H3MEHEHUE K 11.1
CKOPOCTH XMMHYECKON peakli, B T.4. C TIO3UIMHI IKOJIOTUYECKHU 1IeIECO00Pa3HOro MOBEACHUS B OBITY
Y TPYAOBOM JEATEIBHOCTH B LIENSAX COXPAHEHUS CBOETO 3I0POBbS M OKPYIKAKOLIEH PUPOIHON CPEIBL.
Pemienue mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHuWid Ha mnpumeHenwe npuHuuna Jle-Illatense s
HAaXOXKXIACHUA HaIpPaBJICHUA CMCHICHUA PABHOBCCHA XUMHYECKON pcakun H aHaliu3 (I)aKTOPOB,
BIIMSIOIINX HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHUS
Pa3pea 6. PacTBOpbI
Tema 6.1. OcHoBHOe conep:kaHne OK 01
[TonsiTue o OK 02
pacTBopax Teopernyeckoe o0yueHune OK 07
PactBopeHne kak ¢u3mko-xuMuueckuii mpomecc. PactBopbl. CrocoObl MPUTOTOBJICHUS PacTBOPOB. HKIL
PactBopuMocTs. MaccoBass 1onsi pacTBOpeHHOro BemiecTBa. (CMbICH TOKas3aTensl MIPenesbHO
JIOTTYCTUMOW KOHIEHTPALIMU U €T0 UCII0JIb30BAHNE B OLIEHKE 3KOJIOTMYECKON O€30MMacCHOCTH.
[TpaBuia SKONOrMYECKU I11€71eco00pa3HOro MOBEACHUS B OBITY W TPYIAOBOM ACSITENBHOCTH B LIEJSIX
COXPAHEHHUs CBOETO 3[I0POBbA M OKPY>KAIOWIEH MPUPOIHOW CPENbl; OMACHOCTh BO3ACHCTBUS HA KUBBIC
OpraHU3Mbl ONIPE/ICIICHHBIX BEILIECTB.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI Ha PACTBOPHI, UCIIOJIb3YEMbIE B OBITOBOM U
MIPOU3BOJCTBEHHOM JESTEIBHOCTU YEIOBEKA
Tema 6.2. OcHOBHOe coep:kaHue OK 01
HUccnenosanue OK 02
cBoiicTs pacteopos |/Ia00paTopHbIe 3aHATHS OK 04
K 11.1

Jlaboparopnast padota «IIpuroroBiaeHue pacTBOPOBY.

[TpuroroBneHne pacTBOPOB 3aJaHHOW (MaccoOBOM, %) KOHLEHTpaLUH (C MPAaKTUKO-OPUEHTUPOBAHHBIMU
BOIPOCAMH) U OIIPEJEIIEHUE CPE/Ibl BOIHBIX PACTBOPOB.

Pemenue 3aa4 Ha IPUTrOTOBIEHUE PACTBOPOB

IMpodeccnoHaILHO-OPMEHTHPOBAHHOE CO/lepPKaHUeE (CoAep:KaHUe MPUKIATHOTO MO/YJIs1)
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Pa3zpean 7. Xumusi B ObITY H IPOM3BOICTBEHHOM 1eSITEJIbHOCTH YeJIOBeKa 8 OK 01
OK 02

Xumus B ObiTy 1 (OCHOBHOE cOJepsKaHue 8 OK 04
IIPOU3BOACTBEHHOMN OK 07
eATENBHOCTH TeopeTnueckoe odydeHHe 2 K 11.1
HeJloscKa Hogeiimme nocTuxeHnss XUMUUECKOM HAYKH U XUMHYECKON TeXHOJOTUU. Posib XumMun B o0ecrieueHun

9KOJIOTHUYECKOM, SJHEPTeTUYECKOM U MUIIEBOM 0€30MacHOCTH, pa3BUTHH MeaulinHbl. [IpaBuia moucka u )

aHaJM3a XUMHUYECKOW WHGOpPMAIMKM €3 PA3IUYHBIX HCTOYHUKOB (Hay4yHas M y4eOHO-HaydHas

JauTepaTypa, CpeAcTBa MaccoBoii nH(popmanuu, cetb UHTepHEeT)

IIpakTHYecKue 3aHATHS

[Towick u aHaNMM3 KEWCOB O MPUMEHEHWHM XUMHUYECKUX BEIIECTB M TEXHOJIOTHHA C y4eToM Oymymiei

npodeccHOHaNbHOM  NEATEeNbHOCTH IO  TEeMaM:  BaXHEHIIME  CTPOUTEIbHBIE  MaTepHalbl,

KOHCTPYKIIMOHHBIE ~MaTepualibl, KpacKW, CTEKJIO, KepaMHKa, MaTepuaibl I SJICKTPOHUKH,

HaHOMaTepHaslbl, TEKCTWIbHBIC BOJIOKHA, WCTOYHHMKM DSHEPIUH, OPraHWYECKHE U MHUHEPAIbHBIE 6

yA0OpEeHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBASI XHMHSI.

3ammra: IlpeacrtaBieHue pe3ynbTaTOB pPEIICHHS KEHCOB B (oOpMe MHUHH-IOKJIAAa C TMpe3eHTaIuei

IIpome:xxyTouHasi arTecTanus no gucuunanxe (1uddepeHuMpPoBaAHHBII 3a4eT)

Bcero 72
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM
JANCHUITVIMHBI
3.1. TpeOoBaHusI K MUHUMAJIBHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00eceYeHHI0
Jis peanmuzanmuy IpOTpaMMbl AUCHUIUIMHBL JTOJDKHBI OBITh TPEAYCMOTPEHBI CIICAYIOIIHNE
crielMaibHble MOMELICHUs: y4YeOHbI KaOMHET XUMUM W/WIH y4eOHOM XMMHUYECKOH JJabopaTopuH.

Oo6opynoBanue yueOHOro kKaOuHera (HarJsiiHble MOCOOMS): HAOOPHI IMIAPOCTEP>KHEBBIX
MoJiesIel MOJIEKYJ, MOJIENIH KPUCTANIMYECKUX PEIIETOK, KOJJIEKIMH MPOCTHIX U CIIOKHBIX BEIIECTB
W/WIM KOJUIEKIIMM TIOJIMMEPOB; KOJUICKIHMS TOPHBIX MOPOJ W MHUHEpayioB, Tabmuima MeHeneesa,
yueOHbIe (GUIbMBIL, IIUGPOBLIE 00pa30BaTEIbHBIE PECYPCHI.

Texnuveckue cpeacrpa o0yueHHUsi: KOMIBIOTED C YCTPOMCTBAMM BOCIIPOM3BEICHMS 3BYKa,
NPUHTEP, MYJbTUMEIUA-NIPOEKTOP C 3KPAaHOM, MYJbTUMEIWHHAs OCKA, yKa3Ka-Tpe3eHTep Ui
IIPE3EHTALAMN.

Oo6opynoBanne jadoparopuu H padoYMX MecT J1a00OPATOPHUHM: MEH3YPKH, IHIIETKH-
KareJabHUIbl, TEPMOMETPbI, MUKPOCKOII, JIYTbI, IPEIMETHbIE U MOKPOBHBIE CTEKJIA, IIAHILETHI JJIs
KalleJIbHbIX peakiuil, GpuibTpoBanbHas Oymara, NPOMBIBAJIKU, CTEKJISIHHbIE MPOOMPKHU, PE3UHOBBIE
npoOku, GoHApUKH, HAOOpP PEaKTUBOB, CTEKISHHBIC MAJOYKH, IITATUBHI I MPOOUPOK; MEpHEIE
LWINHAPBI, BOPOHKU CTEKJIIHHBIE, BOPOHKHU JAeIHUTeabHbIe HunHApudeckue (50-100 mi), cTynku c
necTukoM, (apQopoBbie YaIIKHM, MHHIETH, (QUIBTPHl OyMaKHBIE, BaTa, Maplsi, YaCOBHIE CTEKIa,
AJIEKTPOIUIUTKY, JIAOOPAaTOPHbIE IITATHUBBI, CIMPTOBBIE TOPENIKU, CHMYKU, IPUOOP JUIS MOIyYeHUs
ra3oB (WM MPOOHUPKA ¢ Ta300TBOHON TPYOKOM), AepkKaTEIH ISl IPOOUPOK, CKIISTHKH JIJIST XPaHCHUS
PEaKTHBOB, pa3daTOYHBIC JIOTKU; XUMHUUYeckue cTtakaHbl (50, 100 m 200 wmur); mmaTenw; MUHIETHI,
TUTEJIbHBIE LIUMIIBI; CEKyHAOMEPHI (TaliMepsl), MepHbIe Tpooupku (Ha 10-20 M) U MepHbIE KOJIObI
(25, 50, 100 u 200 mur), BoastHast O6aHs (MW TEPMOCTAT), CTCKJISTHHBIC MAJTOYKH; KOHUYCCKHUE KOJIOBI
st tutpoBanus (50 u 100 mi); MHAMKATOpPHBIE MOJOCKM A omnpeneneHus pH u cranpaptHas
WHIUKATOPHAs IIKaJla; YHUBEpCAIbHBIN MHAUKATOP; muneTk Ha 1, 10, 50 M (wim go3aTopel Ha 1, 5
u 10 mur), OropeTKu Ui TUTPOBaHUS, MeAUIMHCKUE mmpuibl Ha 100—-150 M, mabopaTtopHbie H/HITH
aHaJUTHYECKUe Bechl, pH-MeTphl, CymniabHbIN mKad, 1 Ap. 1adopaTopHOe 000pyA0BaHHE.

3.2. UndopmanuoHHOe o0ecnedeHne peaJn3aluu NporpaMmbl

OcCHOBHBIE MeYaTHbIE U3TAHUS

1. AudunorenoBa, 1. B. Xumus: yueOHUK U MPAKTUKYM AJI CpeIHEro MpodecCUOHaTBLHOTO
obpazoBanus / U. B. Aupunorenona, A. B. badkos, B. A. IlonkoB. — 2-¢ u3m., UCHp. U JIOM. —
Mocksa: UznarenbctBo FOpaiit, 2022. — 291 c.

2. Kypun, A. A. Xumusi: 10-11 kmaccel: 6a30BbIif ypoBeHb : yueOHUK / A. A. Kypun. — 3-e
m3a. — Mocksa : IlpocBemenue, 2022. — 178 c¢. — ISBN 978-5-09-101654-3. — Teker :
AJIEKTPOHHBIH // DIEKTPOHHBIN pecypc g poBoit oopazosarensHoi cpeapl CIIO PROFob6pa3zoBanue
: [caiit]. — URL: https://profspo.ru/books/132375 (mata oOpamenus: 30.08.2023). — Pexum
JOCTyTA: ISl aBTOPU3MUP. MTOJIb30BaTEICH

3.T'abpuensan, O. C. Xumus. 10 xmacc: 6a30Bbiii ypoBeHs : yuebnuk / O. C. 'abpuensH. —
10-e u3n. — Mocksa : Ilpocsemenne, 2022. — 194 ¢. — ISBN 978-5-09-101657-4. — Tekcr :
AIIEKTPOHHBIHN // DNEKTPOHHBIN pecypc 1udpoBoit oopazosarensHoit cpeasl CIIO PROFob6pa3zoBanue
: [caiit]. — URL: https://profspo.ru/books/132368 (mata oOpamenus: 30.08.2023). — Pexum
JOCTyMa: A7l aBTOPU3UP. MOJIb30BaTENEH

4.Tabpuensn, O. C. Xumus: 11 kiacc: 6a30Bsiii ypoBeHs : yueOHuk / O. C. ['abpuensn. — 9-
e u3n. — Mocksa : IlpocBemenue, 2022. — 226 c. — ISBN 978-5-09-101658-1. — Tekcr :
AJICKTPOHHBIN // DNEKTPOHHBIN pecypc nudpoBoii oopazopatenbHol cpeasl CITIO PROFoOpa3zoBanue
: [caiitr]. — URL: https://profspo.ru/books/132376 (mata obpamenus: 30.08.2023). — Pexum
JlocTyna: Jijisi aBTopusup. nosibzoBareneiiKysnenosa H. E., JIéskun A. H., [llatanos M. A.

5.1leromuxuna, H. A. O6mas xumwus: yueonuk qisi CIIO / H. A. Hleromuxuna, JI. B.
Munaesckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

6. Huxonbckuit, A. b. Xumus: y4eOHUK ¥ TIPAKTUKYM U1 CPEIHETO MPO(eCcCHOHATBHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3n., mepepab. u mon. — Mocksa:
N3patensctBO FOpaiit, 2022. — 507 c.
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7. XuMus: y4eOHUK AJisl cpeiHero npodeccruonanbHoro oopasosanus / FO. A. Jlebenes, I'. H.
daneeB, A. M. I'onmy6es, B. H. [lamoBai; mox obmieit penaknueit I'. H. ®ageeBa. — 2-e u3n.,
nepepab. u gon. — Mocksa: M3narensctBo IOpaiit, 2022. — 431 c.

JlonoJiHUTeIbHbIE HCTOYHUKH

1. Xwumusa. 10 xmacc. YrnyOnéuusiit ypoenb : yueOHuk/ B.B. Epemun, H.E. Ky3smenxo,
B.M. Tepenun, A.A. Ipoznos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.: Ilpocsemenne, 2022. —
446, [2] c.: um.

2. Xwumwmsa. 11 kmacc. YrayOnénusiit yposens : yueOnuk/ B.B. Epemun, H.E. Ky3pmeHnko,
A.A. Jlpo3znos, B.B. Jlynun; noxa pen. B.B. Jlynuna. — M.: [IpocBemienue, 2022. — 478, [2] c.: ui.

3. Xwumus. YruyOneHnnslii ypoBeHb. 10—11 kmaccel: pabouast nporpamma k jauHun Y MK
B.B. Jlynuna: y4eOHO-METOIMYECKOE rmocobwue / B.B. Epemun,
A.A. lpo3nos, U.B. Epemuna, 2.10. Kepumor. — M.: Jlpoda, 2017. — 324, [1] c.

4. Meromnueckoe Tmocobue k yueOnuky B. B. Epemmna, H. E. Ky3bpmenko,
B.U. Tepennna, A. A. [lpo3noBa u ap. «Xumus. YriyOneHHsrd ypoBerb». 10 kimace / B. B. Epemun,
AA. Hpo310B, N.B. Epemuna, B. . MaxoHuHa,
0. 10. Cumonoga, D.10. Kepumos. — M.: /Ipoda, 2018. — 339 c. : ui.

5. Meroauueckoe mocodbue x yueonuky B. B. Epemuna, H. E. Ky3smenko, A. A. JIpo3nosa
u np. «Xumus. YriyOnennsnid ypoenby. 11 xmace / B. B. Epemun, A.A. JIpo3nos, U.B. Epemuna,
H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumon. — M.: JIpoda, 2018. — 423 c. : un.

6. TDycesa, E. B. Xumus mis CIIO: yuebHO-MeToquueckoe mocooue / E. B. I'yceBa, M. P.
3uranmuHa, J[. . KynukoBa. — Kazans: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-2792-4. —
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HNHTepHET-pEcypChI

1. hvsh.ru — Xypnan «Xumus B mikomue».

2. https://postnauka.ru/themes/chemistry — neknuum mo xumuu Ha caiite I[locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-nonyssipHbIil TpOeKT «IeMeHThl 00ibIIoNH Hayku» ((u3MKa, XMMHUS, MAaTEMaTHKa,
ACTPOHOMWSI, HAYKH O KU3HU, HAyKu 0 3emuie). HoBoCTH HayKu, KHUTH, HAYYHO-TIONMYJISIPHBIE CTAaThH,
JEKIMH, SHIUKIIONEINN.

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

Caiit Hay4HO-nomysspHoro »ypHana «llorenunmam». JKypnan wusgmaéreas ¢ 2005r., ¢
2011 r. — paznen « XuMush».

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

CaiiT HayYyHO-ITOMYJISIPHOTO JKypHaa «XuMus U xku3Hby. XKypHan uznaércs ¢ 1965 r.

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

OTKpbITas 3JIEKTPOHHAS OMOIHOTeKa XUMU4eckoro noprana «Chemnet», conepxut yueOHbIe
¥ MH(OpPMAIIMOHHBIE MaTepUaibl ISl IKOJbHUKOB U yuuTeneld. B Helt MOXHO HaWTH y4eOHHMKH IO
o01Iell 1 HEOPTaHUIECKON XUMHUH, OPTAaHUYECKONH XHUMHUH, MYJIbTUMEANaMaTepHAIIbl, a TAKXKe 3a1a4H
XMUMHUYECKHX OJMMITNAJ C PEIICHUSIMH, 33]]a4ul BCTYIHUTEIbHBIX IK3aMEHOB JJIs1 aOUTYPHEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

WNudopmannonssle Matepranbl 00 oxummuanax: MockoBckoil Topoickoit, Beepoccuiickoii,
MenneneeBckoi, MexayHapoaHou. I[lpuBeaeHbl 3amadyd TEOPETUYECKUX M IKCIEPUMEHTAIBHBIX
TypOB, MOAPOOHBIE pelIeHHs], CIUCKU U doTorpaduu modeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

CucrteMa IUMCTaHLMOHHOTO OOyueHMs, HalpaBiIeHHas B NEPBYIO Odepellb Ha MOATOTOBKY K
OJIUMIIMAJaM BCEX YPOBHEH — OT IIKOJBHBIX 10 MexayHapogHoi. CallT COIEpKUT OTPOMHOE
KOJINYECTBO 33/1a4, CTPYNIHUPOBAHHBIX KakK MO TeMaM, Tak M Mo oaumnuagam. Ilo BceM OCHOBHBIM
paszenaM XHMHU TPUBEAEH TEOPETUICCKAN MaTepHall U pa3o0paHbl PEIICHUs THITOBBIX 3a]1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo wnHaHoTexHONOTHAM. OCHOBHasE LENb — pa3BUTHE OOpa3oBaHHWA B 00IacTH
HaHOTEXHOJIOTMH U MOATOTOBKA K MHTEPHET-OJIMMITHA/IE€ TIO HAHOTEXHOJIOT HSM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouHass uHpopManMs O XHMHYECKHX 3JIEMEHTaX M MX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

10.  http://gotourl.ru/4792 (http://periodictable.ru/)

PycCKOA3BIUHBIN CalT O CBOMCTBAX XUMMUYECKHUX JJIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuil ~ caliT ~ oHiaiiH-0Opa3oBaHMs,  COAEPKHUT  MHOTO  HMHTEPECHBIX
00pa30BaTEeNbHBIX KYpCOB M BMICOJEKIMH Uil IIKOJBHUKOB, CTYJIEHTOB WU yuuteneil. EcTb
HECKOJIBKO KYPCOB 110 XUMHH.

12.  http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — camplii aBTOPUTETHBIN B MUPE XUMUHU HH()OPMAITHOHHBIT
MHTEPHET-pecypc (CalT MIaTHBIH).

13. http://www.organic-chemistry.org/
[TopTan no opraHnyecKoil XMMUU HA aHTJIUMCKOM SA3BIKE.
14. http://www.xumuk.ru

CaliT 0 XWMHUHU: KJIacCUYeCKHe Y4YeOHUKH, CIPABOYHMKH, DHUUKIONEAMH, TIOUCK
OpraHUYEeCKUX U HEOPraHUYECKUX PEAKLUN, COCTABIICHUE YPAaBHEHUN PEAKIIUM.

15.  http://orgchemlab.com/

CaiiT, moCBAIEHHBIN MTPaKTUYECKON paboTe B JabopaTopuu

DJIEKTPOHHO-0M0/IHOTEeYHAs] cCHCTeMA:

JocTyn aBTOpU3UpPOBAaHHBIX NOJIb30BaTeNel yepe3 UHTepHeT

«3BC IPRbooks», OO0 «Aii [Tu Dp Meauna»

OBC «DnekTponHas 6ubnmoreka Texuuueckoro Byza»n, OO0 «Ilomurexpecype»
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«9BC elibrary», OO0 «PYHDb»
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9BC «Book.ruy»
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4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHUSA
OBIIEOBPA3OBATEJBHOMN JUCIHUITIINHBI

KoHTponb u oneHka pe3yiabTaToB 00yuYeHUsS! OCYIIECTBISIETCS MPENoAaBaTelieM B IMPOLEcce
MIPOBEACHUS MPAKTUYECKUX 3aHATUN U JIAOOPATOPHBIX PabOT, TECTUPOBAHUS, & TAK)KE BBITIOJHEHUS
00y4JaIUMUCA WHAWBUAYAIbHBIX 3aJlaHul, MPOEKTOB, HCCienoBaHHU. Pe3ynbTarel o0yueHus
OTIPE/ICIIAIOT, YTO OOYYaroIuecs JOJDKHBI 3HATh, TIOHUMATh W JEMOHCTPHPOBATHh 1O 3aBEPIICHUU
W3YYCHUSI TUCITUTUINHEI.

Jnst hbopMupoBaHus, KOHTPOJS U OLEHKH PE3yJbTaTOB OCBOCHUS YUE€OHOW JMCIUIUIMHBI
UCIIONIB3YETCSl CHUCTEMa OIEHOYHBIX MEPOMPUSTHIA, MPeICTaBisionas co00i KOMIUIEKC y4eOHBIX
MEPOIPHSTHIA, COTIIACOBAHHBIX C pe3yJbTaTaMu 00y4deHus u chopmyaupoBaHHBIX ¢ yueToM OI'OC
COO (npenmetnsle pe3yabTatsl no guctumiuie) u PI'OC CIIO.

Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabTaT 00yueHus Tuner ouenoqﬂub X
MeponpUsATHIA
I | OcHoBHOE conpep:xaHue
L Paznen 1. OcHOBBI PopmyauposaTs,
0a30Bble MOHSITUA U
CTPOEHUS BellecTBa
3aKOHbI XUMUH
1.1 [OKO01 CtpoeHne aToMOB CocraBnsate xumnueckue |1. Tect «CtpoeHne aToMoB
XUMHUYECKHX IJIEMEHTOB |(hOPMYIIBl COSTUHEHHUM B |XUMUYECKUX PJIEMEHTOB U
Y NIpUpOAa XUMUYECKON |COOTBETCTBHH CO MpUPOAa XUMUYECKOU CBSA3NY.
CBSI3U CTETIEHbIO OKUCIICHUS 2. 3a1aun Ha COCTaBJICHUE
XUMUYECKHUX DJIEMEHTOB, |XUMUYECKHX (HOpMYyIT
HCXOJS U3 BaJIGHTHOCTH M |IByXaTOMHBIX COCTUHCHUHN
AIIEKTPOOTPHUIIATEIHPHOCTH |(OKCHUIOB, CYIb(OHIOB, THAPUIOB
U T.IL.).
3. 3amaHus Ha UCIIOJIb30BaHUE
XAMUYECKOW CUMBOJIMKH U
Ha3BaHUU COCOUHEHUHN I10
HOMEHKJIAType MEXITyHaApPOJHOTO
COI03a TEOPETUYECKOUN 1
MPUKJIAAHON XUMUHU U
TPUBHUAIBHBIX HA3BAHUM JJI4
COCTaBJICHUSI XUMHUUYECKUX
(hopMyJT IBYXaTOMHBIX
COCIMHEHUH (OKCHUJIOB,
Cynb(pUI0B, THAPUIOB U T.11.) U
JPYTUX HEOPraHUYECKUX
COEMHEHHI OTIIEJIbHBIX KJIACCOB
1.2 | OK 01 Ilepuoauueckuii 3akoH 1| XapakTepu3oBaTh 1. Tect «MeTammuueckue /
OK 02 |rabmuma /.. XUMHYECKHE DJICMCHTHI B |HEMETAJNINYECKUE CBOMCTBA,
MenpeneeBa COOTBETCTBHUH C UX 3JIEKTPOOTPUIIATEILHOCTD U
MTOJI0KCHUEM B CPOJICTBO K 3JIEKTPOHY
MEePUOINYECKON CUCTEME |XMMHUYECKHUX 3JIEMEHTOB B
XUMUYECKUX JJIEMEHTOB  |COOTBETCTBHUE C UX JICKTPOHHBIM
.. MenneneeBa CTPOCHHUEM U TIOJIOKEHUEM B
MIEPUOTUYECKON CHCTEME
XUMHUYECKHUX 31eMeHTOB JI. 1.
MeneneeBay.
2. [TpakTryeckue 3alanus Ha
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OK/IIK

Monyas/Pa3nen/Tema

PesyabTaTr 00yyeHus

Tunsl oeHOYHBIX
MepOonpHUATHH

YCTAHOBJICHUE CBSI3U MEXKITY
CTPOCHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U IEPUOANYECKUM
N3MEHEHHEM CBOMCTB
XHUMHYECKHX 3JIEMEHTOB M UX
COCJIMHEHHUI B COOTBETCTBHU C
nojoxxenueM Ileprnonnueckoi
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3aJIaHUs Ha
XapaKTepHU3aLMNI0 XUMHUYECKHX
3JEMEHTOB: «MeTamndyeckue /
HeMeTaJJIMUeCKHe CBOMCTBA,
3JIEKTPOOTPHUIIATEILHOCTD 1
CPOJICTBO K BJIEKTPOHY
XHUMHYECKHX 3JICMEHTOB B
COOTBETCTBHUE C UX IJIEKTPOHHBIM
CTPOCHHUEM U MOJIOKEHUEM B
MEPUOINYECKOI cucTemMe
XUMHYECKHX 3JIEMEHTOB

.. MenneneeBay

Pa3zgen 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XUMHUYECKUX peakumnid

KountpoabHnas padora
«CTpoeHue BenecTBa u
XHMHYeCKHe PeaKium)

2.1

OK 01
OK 04

THIsl XUMHYECKUX
peaxuuii

CocTaBnsTh peakuuu
COCJTMHEHUS, Pa3IOKEHUS,
oOMeHa, 3aMeIICHHS,
OKHCIIUTENIHHO-
BOCCTaHOBUTEIIbHbBIC
peakuuu

1. 3agaun Ha cocTaBieHUE
YPaBHEHUU PEaKIUM:

— COeIMHEHHMS, 3aMEIICHUS,
pasnoxeHusi, 0OMeHa,

— OKUCIJIUTENBHO-
BOCCTaHOBUTEJIBHBIX pEaKLUN C
UCTIOJIb30BAaHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.

2. 3ajaum Ha pacyeT Macchl
BellecTBa Wik 00bEMa

ra30B [0 U3BECTHOMY KOJIMYECTBY
BELIECTBA, MAacCe WIH 00BEMY
OJTHOTO U3 YYaCTBYIOIIUX B
pEeaKLUH BELECTB; PACUEThI
Macchl (00BEMa, KomMIecTBa
BELIECTBA) IPOJYKTOB pEaKiuy,
€CJIM OJTHO W3 BEILIECTB UMEET
MIPUMECH

2.2

DIIEKTPOJIUTHIECKAS
JUCCOLMALINS U HOHHBIN
o0MeH

CocTaBnaTh ypaBHEHUS
XUMHNYCCKUX peaKI_[I/II/I
HOHHOI'0 OOMEHa C
y4acTUEM
HEOPTaHMYECKUX BEIECTB

1. 3amaHus Ha cocTaBJICHHUE
MOJIEKYJISIPHBIX U HOHHBIX
peaKkuuii ¢ y4acTUEM KHCIIOT,
OCHOBaHUI U COJeH,
YCTAHOBJICHUE U3MEHECHUS
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OK/IIK

Monyas/Pa3nen/Tema

PesyabTaTr 00yyeHus

Tunsl oeHOYHBIX
MepOonpHUATHH

KHCJIOTHOCTH CPEIbI
2. JIaboparopHas pabota "Tursrl
XUMHYECKHUX peakiui”

Paznen 3. Ctpoenue u
CBOIiCTBA
HEOPraHN4YecKux
BeIleCTB

HccaenoBarb cTpoeHue u
CBOMCTBA
HEOpPraHu4ecKux
BeleCTB

KountpoabHnas padora
«CBoiicTBa HEOPraHUYECKHX
BeLECTB»

3.1

OK 01
K 11.1

Knaccudukanms,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudummpoarts
HEOpPraHUYECKUe
BEIIECTBA B COOTBETCTBHUH
C UIX CTPOCHUEM

1. Tect «HomeHnknarypa u
HA3BaHHE HEOPTaHMYECKHUX
BEIIECTB UCXO/IS U3 UX
XUMHYECKON GOPMYITbI UITH
COCTaBJICHUE XUMHYECKOU
(hopMyJIBI HCXOMIS U3 HA3BaHUS
BEIIECTBA M0 MEXKIYHAPOTHON
WJIU TPUBUAJIBHOU
HOMEHKJIAType».

2. 3ajauy Ha pacyeT MaccOBOM
1051 (Macchl) XUMHUYECKOTO
37eMeHTa (COeIMHEHNS) B
MOJIEKYJIEe (CMECH).

3. IlpakTuueckue 3agaHusl IO
KJ1accupuKaluy, HOMEHKIAType U
XUMHYECKHM (hopmyam
HEOpPraHMYECKUX BEILEeCTB
Pa3IMYHBIX KIIACCOB.

4. ITpakTryeckue 3a1aHus Ha
OIpe/IeJICHUE XUMUYECKON
AKTUBHOCTH BEILECTB B
3aBHCHMOCTH BHU/Ia XUMHUYECKON
CBSI3M U THIA KPUCTATNINYECKOM
peuieTku

32

OK 01
OK 02
K 11.1

DM3UKO-XUMHYECKHE
CBOlCTBa
HEOPraHUYECKUX
BEILIECTB

VcranaBiuBaTh
3aBUCUMOCTH (DPHU3HKO-
XUMHYECKHX CBOMCTB
HEOPraHWYeCKUX BEIIESCTB
OT CTPOCHHS aTOMOB U
MOJIEKYJI, a TAK)KE TUIIa
KPUCTAJUTMYECKOU
peueTKu

1. Tect «OcobenHoCTH
XUMUYECKUX CBOMCTB OKCH/IOB,
KHCJIOT, OCHOBaHHA, aM(OTEPHBIX
TUAPOKCHJIOB U COJIEI.

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUH XUMUYECKHUX PEAKIINI
C Y4aCTHEM IPOCTHIX U CIIOKHBIX
HEOPraHUYECKUX BEILECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(pOTEpPHBIX DJIEMEHTOB;
HEOPTraHUYECKUX KHUCIIOT,
OCHOBaHUH 1 aM(POTEPHBIX
TUAPOKCHUJIOB, HEOPTAHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX HX
CBOMCTBA U CIIOCOOBI OJTyUEHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
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Tunsl oeHOYHBIX

Ne | OK/IK | Moayas/Pa3znen/Tema | Pe3yabrat 00y4eHust N
MeponpusTHI
TEOpEeTUUECKHEe 3a/1aHNs Ha
CBOICTBA U MOJy4YECHUE
HEOPraHMYECKUX BEILEeCTB
3.3 | OK 01 Unentuduxarms Hccnenosate 1. IIpakTHKO-OpUEHTUPOBAHHBIC
OK 02 |HeopraHMuecKHUX Ka4eCTBEHHBIC PEAKIIMM  |3a/IaHMs 10 COCTABJICHUIO
OK 04 |BemecTB HEOPTaHMYECKUX BEIIECTB |XUMUYECKUX PEaKIUil C ydacThueM
HEOPTraHUYECKUX BEIECTB,
UCIIONIb3YEMBIX JJISl UX
UIEHTU(DUKAIUH.
2.JIaboparopnas pabdora:
“Unentnduxamnms
HEOPraHWYEeCKUX BEIIECTB’

4 Pasznen 4. Ctpoenne u |HUccaenoBars crpoenue u|Konrpoabnas padora
cBOiicTBA cBoiicTBa opranndeckux («CTpoeHue u cBOiiCcTBA
OPraHMYecKux BelleCTB OPraHUYeCcKUX BellecTB»
BellecTB

4.1 | OK 01 Knaccudukanms, Knaccudumuposarts 1. 3aganust Ha cocTaBICHUE
[IK 11.1 |cTpoenue u OpraHNYECKHE BEIECTBA B [HA3BaHUN OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBHUH C UX COEIMHEHUH 110 TPUBUATHHON WIIH
OpPTraHWYECKUX BEUIECTB |CTPOCHUEM MEXKTyHApOIHOU
CUCTEeMAaTUYECKO HOMEHKIIAType.
2. 3amaHus Ha COCTaBJICHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (OPMYIT
OpPraHUYECKUX BEILECTB
OTJIETTbHBIX KJIACCOB.
3. 3ajmauu Ha onpeeeHue
npocteien (popMyIibl
OpPraHUYECKON MOJEKYIIbI, UCXOS
13 3JIEMEHTHOTO cocTaBa (B %)
42 [ OK 01 CBolicTBa OpraHMYECKHUX | Y CTAaHABJIMBATD 1. 3amaHus Ha coCTaBJIEHUE
OK 02 |coepuneHuit 3aBHUCHUMOCTH (PU3HUKO- YpaBHEHUN XUMUYECKUX pPEeaKIui
OK 04 XUMHYECKHUX CBOMCTB C Y4aCTHUEM OPraHUYECKUX
IIK 11.1 OPraHWYECKHUX BEILIECTB OT |BEIIECTB HA OCHOBAHUU HX

CTPOECHHS MOJIEKYJI

COCTaBa M CTPOCHUS.
2. 3aaHus Ha COCTaBJICHHUE
YpPaBHEHUN XUMHUYECKUX PEAKIUH,
WUTFOCTPUPYIOIINX XUMHYCCKUE
CBOMCTBA C y4€TOM MEXaHU3MOB
MIPOTEKAHUS JaHHBIX PCaKIUH U
TCHETUYECKOM CBS3H
OpPraHUYECKUX BEIIECTB Pa3HbBIX
KJIaCCOB.

3. PacueTHbI€ 3a7a49H 110
YpaBHEHUSM PEaKIINil C y4aCTHEM
OpraHUYECKUX BEIIECTB.

4. Jlaboparopnas paboTa
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Tunsl oeHOYHBIX

Ne | OK/IK | Moayas/Pa3znen/Tema | Pe3yabrat 00y4eHust N
MeponpusTHil
“IIpeBpallieHUs OPraHUIECKUX
BELIECTB IPU HArpeBaHUM"
4.3 | OK 01 Unentuduxarms Hccnenosate 1.IlpakTUKO-OpUEHTUPOBAHHbIEC
OK 02 |opraHM4ecKHX BELIECTB, |KAUECTBEHHBIC PEAKIIUN  |3aJaHUs 110 COCTABICHUIO
OK 04 |ux 3HaueHue u OpraHU4YeCKHUX XUMHUYECKUX PEAKIUi ¢ ydacTUEM
I[IK 11.1 |mpumeHeHue B OBITOBOI |COCTUHEHNH OTACTBHBIX  |OpPraHMYECKUX BEIIECTB, B T.U.
Y TIPOU3BOACTBEHHOMN KJIaCCOB UCIIOJIb3YEMBIX JUISl UX
JIeATEIIbHOCTH Y€JIOBEKA UACHTU(PUKAUH B ObITY U
MIPOMBILIIIEHHOCTH.
2.JIaGoparopnas pabdora:
“UnenTuduKanus opraHndecKux
COEIMHEHUH OT/AEIbHBIX KIacCOB”
5 Pa3znea S. XapakTepu3oBaTh
Kunernueckne n BJIMSIHUE PA3JIMYHBIX
TepMOAMHAMHUYECKHE |(PAKTOPOB HA
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEKAHUSA XHMHUYECKHX peakuui
XUMHYECKUX PeaKkIui
5 |OKO01 CkopocTh XMMHUECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakumii. XUMHUYECKOE |BJIUSHHE KOHIEHTPALMHU |TEOPETHYECKUE 3aJJaHUs Ha
[IK 11.1 |paBHOBecue pearupyromunx BeUIecTB U |aHaIu3 PaKTOPOB, BIUSIONINX HA
TEMIIEpaTypbl HA CKOPOCTh |U3MEHEHHUE CKOPOCTH XUMHUYECKOU
XUMHYECKUX PEAKIUN peakuuu. [IpakTuko-
XapakTepu3oBaTh OPUEHTHUPOBAHHBIE 3aJIJaHUS Ha
BIIUSTHUE U3MEHEHUS npUMeHeHue npuHuumna Jle-
KOHILIEHTpauuu Beuects, |Lllarenbe qis HaxoxAeHUS
peakuuu cpeasl u HaIPaBJICHUS CMEIICHUS
TEeMIIepaTypsbl Ha PaBHOBECHS] XUMHUYECKOU peaKInu
CMEIIIEHNE XUMUYECKOTO |M aHalIu3 (aKTOPOB, BIUSIOIINX
paBHOBECHS Ha CMEILIEHNE XUMUYECKOTO
paBHOBECHS
6 HccnenoBarbs HCTHHHBIE
Paznen 6. PacTBopsl PacTBOPBHI € 32JaHHBIMH
XapaKTepuCTUKAMH
6.1 [ OK 01 IlonsTue o pactBopax  |Pa3nuuars HCTUHHBIE 1. 3amaun Ha IPUTOTOBJICHUE
OK 02 pacTBOpHI pacTBOpPOB.
K 11.1 2. [TpakTUKO-OpUEHTUPOBAHHbBIC

pacyeTHBIC 3aaHUS Ha
JUCTIEPCHBIE CUCTEMBI,
HCIIOJIb3yEMBbIE B OBITOBOM 1
MIPOU3BOJICTBEHHON JACSATENbHOCTH
YesioBeKa
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Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabtar 00yueHus Trmer OUEHOMILIX
MeponpusTHI
6.2 | OK 01 Uccnenosanue croiictB |UccnenoBaTh Gusuko- JlaGoparopnas pabota
OK 04 |pacTtBOpOB XUMUYECKHAE CBOMCTBA “IIpuroroBneHue pacTBOPoB”
K 11.1 HWCTHUHHBIX PaCTBOPOB
II | IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COlePKaHMe (COePKaAaHUe MPUKJIATHOTO MOXYJIs)
7 Pa3pean 7. OuenuBaTh NocJjaeAcTBUS |3almuTa Keica (¢ yueToM
Xumus B ObITY U OBITOBOI U Oyayuieii npogeccuoHaAIbHOM
NMPOU3BOJACTBEHHOM NMPOU3BOJICTBEHHOM AesiTeJIbHOCTH)
JAesiTeJIbHOCTH NesiTeJIbHOCTH YeI0BeKa
YyeJI0BeKa C MO3MIINA
IKOJIOTHYECKOM
0e30macHOCTH
OK 01 Xumus B ObITY U OnenuBath nmocnencteust |Keiic (¢ yuerom Oymymieit
OK 02  |mpou3BOACTBEHHOMH OBITOBOM U npo¢eCcCHOHATBHON
OK 04  |nesaTenbHOCTH YENIOBEKA |IIPOU3BOJCTBEHHON NESITEIBHOCTH)
OK 07 NEeATEIbHOCTH YeoBeKa ¢ |BOo3MOKHBIE TEMBI KEHCOB:
IIK 11.1 no3unui sxosoruueckor |1. Iloremnenue kiuMara u

0€30I1aCHOCTH

BBICBOOOKIEHUE Ta30BbIX
TUAPATOB CO JIHA OKEaHA.

2. bynymue matepuaisl 1)1l aBUa-
, MAIITTHO- ¥ IPUOOPOCTPOECHUS.
3. HoBele matepuabl 1jist
COJIHEYHBIX OaTapei.

4. JIexapcTBa Ha OCHOBE
pacTUTENBHBIX ITPENapaToB

4.2 ®oHJ OLICHOYHBIX CPEACTB /I IPOBeIeHNs MPOMEKYTOYHOM ATTeCTANMH 00y4ar0 X sl

10 IMCHUILINHE «XHMHUSA»
4.2.1. Cucrema OLIEHUBaHUs PE3YJIbTAaTOB BHIIOJHEHUS 3aJaHUN
OneHuBaHuE Pe3y/IbTAaTOB BBHINOIHEHUS 33JaHUM NMPOMEXKYTOYHOH aTTECTAllMU OCYILECTBIISAETCS Ha
OCHOBE CJIEIYIOIINX IPUHIUIIOB:

® JIOCTOBEPHOCTH OLIEHKHM — OLIEHMBAETCS YPOBEHb C(HOPMUPOBAHHOCTH 3HAHUH, yMEHUH,
IPAaKTUYECKOTO OIbITa, OOIMX M NPOPECCHOHATIBHBIX KOMIIETEHLUH, HPOJAEMOHCTPUPOBAHHBIX
00y4aroMKUMHUCS B XO/I€ BBITIOJTHEHUS 33/1aHUS;

® QJICKBAaTHOCTHU OLIEHKU — OIICHKA BBIMIOJIHEHUS 33/1aHUH JT0JKHA IPOBOIUTHCS B OTHOIICHUH
TeX KOMIIETEHLUH, KOTOpble HEOOXOAUMBI AJs 3(p()EKTUBHOIO BBIOJHEHMS 3aJaHUS; HAJEKHOCTU
OLICHKM — CHCTEMa OLICHMUBAHMS BBIMOJHEHUS 3a/JaHUil JTOJKHA 00IagaTh BBICOKOM CTENEHbIO
YCTOMUMBOCTU MPH HEOJHOKPATHBIX OLEHKaX YPOBHA C(HOPMHPOBAHHOCTH 3HAHUHN, YMEHHH,
MPAaKTUYECKOT'0 OMBITA, OOLIMX U MPO(HECCHOHAIBHBIX KOMIETEHIIUI 00y4atoXcs;

® KOMIUICKCHOCTH OLIEHKH — CHCTeMa OLICHHBAHHUS BBIIIOJHEHHUS 3a/1aHUI JOJKHA TTO3BOJISTh
MHTErPaTUBHO OLIEHUBATh 00IIHME U NMPO(HECCHOHAIBbHBIE KOMIIETEHIIMU 00yYaroIuXcs;

e OOBEKTMBHOCTH OLICHKM — OLI€HKA BBIIOJHEHHS KOHKYPCHBIX 3aJlaHMi [OJDKHA OBITh
HE3aBHUCUMON OT ocoOeHHOCTed Npo(eCCUOHATBPHOM  OpUEHTAlMM WM  [PEANOYTEHUMN
npernojiaBaTenei, OCyIecTBISIONMX KOHTPOJIb WM aTTECTaLHIO.

[Ipy BBINOJHEHUM MPOLENYpP OLEHKH 3aJaHUil HCIOJIb3YIOTCA CIEIYIOIIMNE OCHOBHBIE
METObI:
e METOJ pacueTa NepBUYHBIX OAJIOB;
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¢ MCTOH pacycTa CBOAHBIX 0aJoB.

Pe3ynbTaThl BBIOHEHUS 3aJaHUI OIEHUBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMU KPUTESPUSIMU
orieHkH. Mcnonb3yercs naTHOAUIbHAS [IKaJIa 711 OLEHUBAHUS PE3YyJIbTaTOB O0YUECHHUS.

[TepeBon NATHOAIILHOM IIKAJBI YY€Ta PE3yJIbTATOB B MATHOAJUIBHYIO OLICHOUYHYIO IIKATY:

OrneHka

KomuuecTBo 6annoB, HAOpaHHBIX 32
BBITTOJIHEHHE TEOPETUIECKOTO H
MPaKTHYECKOT0 3aJlaHusl, CPeJHUI Oaut 1o
UTOTaM aTTECTAIUU

OreHka 5 «OTIIMNYHOY

19 -20

Onenka 4 «xopouio»

15-18

Onenka 3 «yJ10BJIETBOPUTEIHHO»

11-14

OrreHKa 2 «HEYIOBJIETBOPUTEIHLHO

10 1 meuspre 10

4.2.2 Tloka3areJid M KPUTEPUH OLIEHUBAHMSI KOMIIeTEHIM I
ITokazarenu u KpUTCpHUH OLICHHUBAHU KOMHCTCHI_II/If/’I OTPaXCHBI B KOMIIJICKTC KOHTPOJIbHO-
orieHouHbIX cpencTB (ITpmnoxenue 1) u XpaHATCS B IPEIMETHO-ITUKIOBON KOMUCCHHU
4.2.3 KoHTpOJIbHBbIE U TeCTOBbIE 32JaAHUSA
[lepeueHr BOMPOCOB, KOHTPOJbHBIE W TECTOBBIE 3aJaHUs, HEOOXOAMMBIE /ISl OLCHKHU
pe3yabTaToB OOy4YeHHsI XapaKTepH3YyIOIMX (OpPMHUPOBAHUE KOMIIETECHIIMHA IpEICTaBICHBI
KOMIUIEKTe KOHTPOJIbHO-0IIeHOUHBIX cpeAcTB (IIpunokenue 1) u XpaHATCs B MpeaMETHO-IIMKIOBOM

KOMUCCHH.

4.2.4 MeTtoanuecKkue MaTepHaJIbl

Metoandeckne MaTeprallbl, OTPEACISIFOIINE TPOLICAYPhl OLIEHUBAHHS PE3yIbTATOB O0YUCHHUS
XapaKTepu3yIuX (pOopMUPOBaHUE KOMIIETCHIIMN MPEACTABICHBI B METOJUUYECKUX PEKOMEHIAINAX
M0 BBITIOJIHEHHIO MpakTudeckux padot (IIpunokenne 2) u madoparopubeix padot (IIpunoxenue 3)

XpaHATCA B HpCI[MGTHO-LIHKHOBOfI KOMHUCCHM.

B
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