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Pabouas nmporpamma OJ1.07 Xumus pa3paboTaHa B COOTBETCTBHH CO CIEAYIONUMH JOKYMEHTAMU:

Oenepanbhbiii 3akoH 0T 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oeaepannny (C NOCAEAYIONMMU U3MEHEHUSIMU );

[Tpuka3z Munnpocsemienuss Poccun ot 14.08.2022 Ne762 «O6 yrtBepxknenun I[lopsiaka
OpraHM3aliil U OCYLIECTBIIEHUS 00pa30BaTENbHON NEATENBHOCTH MO 00pa30BaTeIbHBIM
porpaMMam CpeaHero mpodeCcCHOHATBFHOTO 00pa30BaHUsY;

[Ipuka3z MuHHCTEpCTBa HAYKH U BhICIIero oopa3zoBanusi Poccuiickoit deneparum Ne885 u
npuka3z Munnpocsenienusa Poccuiickoit @enepanuu Ne390 ot 05.08.2020 «O npakTudeckon
noarotroBke (BMecte ¢ «llomoxkeHuemM o mpakTHUECKOH MOArOTOBKE 00yUYAIOLIUXCS)»;
[Tpuka3 MunucrepctBa oOpasoBanusi U Hayku Poccuiickoii @enepanuu ot 17.05.2012 Ne
413 «O06 ytBepxkaeHuu (eaepaTbHOr0 roCyIapCTBEHHOIO 00pa3oBaTENbHOTO CTaHAapTa
cpeaHero obriero oopasoBanus» (B pea. npukasa ot 12.08.2022 Ne 732);

[Tpuka3 MunucrepctBa oOpazoBanust U Hayku Poccuiickorr ®enepanuu ot 07.12.2017
Nel1196 «O6 yrBepxaenuu ¢enepaabHOro rocyIapcTBEHHOro 00pa30BaTeIbHOr0 CTaHIapTa
cpemHero  mpodeccHoHambHOro  obpaszoBanmsi mo  cneruanbHOocTH  46.02.01
JlokyMeHTanmoHHOe oOO0ecneuyeHrue YNpaBiICHUs M apXUBOBEAECHHE (B pea. IpHKasa
Munnpocseuienus Poccuu ot 01.09.2022 Ne 796);

[Tpuxa3z Munnpocsemienust Poccun ot 23.11.2022 Ne 1014 «O6 yTBep:xkaenuu gpenepanbHOi
00pa3oBareIbHON MTPOrpaMMBbI CPEIHEro O0IIeT0 00pa30BaHUY;

[Tpuxa3z Munnpocsemenus Poccun ot 30.08.2022 Ne 631 «O6 yTBepkaeHuu (eneparbHOro
nepeyHsi y4eOHMKOB, JOMYIIEHHBIX K WCIOJB30BAHUIO IMPH pealu3allid HUMEIOIIUX
TrOCY/IapCTBEHHYIO AaKKpEAUTALUI0 O0pa30BaTEeNbHBIX MPOrpaMM HayallbHOTO OOIIero,
OCHOBHOTO O0IIIET0, CPETHEr0 O0IIeTr0 00pa3oOBaHuUs»

Pacniopszkenue Munnpocsemenust Poccun ot 30.04.2021 r. NeP-98 «O0 yrBepkaeHuun
Konnenmuu  npenojgaBanusi ~ oOuieoOpa3oBaTelbHBIX  JUCHUIUIMH € yYETOM
npoeCcCHOHATBPHONM ~ HANpaBICHHOCTH  MPOrpaMM  CPEAHEro  MpoecCHOHATIBLHOTO
00pa30oBaHusl, peaan3yeMbIX Ha 6a3e OCHOBHOTO OOIEro 00pa3oBaHMs»;

Pacnopsokenne Munnpocsemenust Poccun ot 25.08.2022 r. Ne P-198 «O06 yrBepxaeHuun
Metonuk mnpenojaBaHuss Mo 00IIe00pa3oBaTeNbHBIM (00s3aTE€IbHBIM) AUCLMIIINHAM
(«Pycckuit s13b1K», «JIlutepatypay», « THOCTpaHHBIN S3bIK», «Matematukay, «ctopusy (umu
«Poccuss B wmwmpe»), «DPusmueckas  KyiabTypa», «OCHOBBI  0€30MaCHOCTH
KUZHEACITEIIBHOCTH», «ACTPOHOMHUS») € ydyeToM MpodheCcCHOHATBHON HaNpaBIEHHOCTH
IPOrpaMM CpeAHero MnpodeccnoHalbHOTO 00pa3oBaHus, pealu3yeMbIX Ha 6a3e OCHOBHOTO
obmero oOpa3oBaHMs, TPEAyCMATPHUBAIOIINE WHTEHCUBHYIO O00II€00pa30BaTEIbHYIO
HOJArOTOBKY OOYYalOUIMXCS C BKIIOYEHHEM MPHUKIATHBIX MOJYJEeH, COOTBETCTBYIOIIUX
npoeCCUOHATBLHON HANpPaBIE€HHOCTH, B T.4. C Y4YETOM TPUMEHEHHUS TEXHOJIOIHH
JUCTAHIIMOHHOTO U 3JIEKTPOHHOTO 00YyUEHHSI»;

MeTtoauueckrie peKOMEHAAINHU 10 pealn3alii CpeaHero oomero oopa3oBanus B npejaenax
OCBOCHHSI 00pa30BaTEIbHON MPOrpaMMBbl CPEIHETO MPO(EeCCHOHATBFHOTO 00pa30BaHMs HA
6a3e ocHoBHOTO 0011er0 0OpazoBanus (I[Tucemo Munnpocsemenust Poccun ot 01.03.2023 1.
Ne05-592);

[TpumepHas pabouast mporpamma o01eo0pa3zoBaTEIbHON YIeOHOW TUCITUTUINHBI « XUMUS»
(6a30BBII ypOBEHb BapuaHT 2) i MPOPECCHOHAIBHBIX 00pa30oBaTEIbHBIX OpPraHU3aIINMN,
IpeJICTaBICHHAs B peecTpe
https://firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-prepodavaniya/
[Tonoxenue o paboueld mporpamme o001IE00pa30BATEIbHBIX JUCHMIUIMH C YY4ETOM
npodeCCHOHATBPHON  HANpaBICHHOCTH  00pa30BaTENbHBIX  MPOrpaMM  CPEIHEro

pod)eCCHOHAIBHOTO 00pa30BaHUs OIOKETHOTO MPO(ECCHOHAIBHOTO 00pa30BaTEILHOTO
3
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yupexaeHus r. byliHakcka «Komiemk 5KOHOMUKHU U IPEITPUHUMATETbCTBAY:

e [lonoxenue 0 IPAaKTHYECKON IIOJITOTOBKE 00y4arOILIIXCs OIO/IKETHOTO
npodeccCHoHaTFHOTO 00pa30BaTENBLHOTO yupexkaeHus T. byliHakcka «Kouiemk SKOHOMUKH
Y IIPEANPUHUMATEIbCTBAY:

e JlonoxxeHne O TEKyLIEM KOHTPOJIE U MPOMEXKYTOUHOM arrectauuu cryneHtoB ['BIIOY PJI
«KDully», obyuaromuxcs 1o 06pa3oBaTesbHBIM IIPOrpaMMaM CPeAHEro NpodheCcCHOHATBHOTO
00pa3zoBaHus;

e [Jlonoxenue o ¢opmupoBaHUM (OHJA OLICHOUHBIX CPENCTB IS MPOBEICHUS TEKYILEro
KOHTPOJISL YCIEBAEMOCTH, IIPOMEKYTOUHOH arTecTaluu O0Oydyaroumxcs O0KETHOTO
npodeccuoHanbsHOro 00pa3zoBaTenbHOr0 yupexaeHus r. byilinakcka «Kosiemx 3KOHOMUKH
Y IIPEANPUHUMATEIbCTBAY:

Paccmotpeno Ha 3acenanuu 11K o6merymanuTapHbIx 1 0011e00pa3oBaTeIbHbIX
JUCLUILINH
ITporoxos Nel ot «28» aBrycra 2023 .

[Ipencenarenp HL[Z
% «/_—CaxasaroBa 3.C.

[ A

Ono6peno meto. copeTom KDull
[Tpotokon Ne_ ot «29»aBrycta2023 r.

Meton j@nl’[
e l'acananuena Y.I.
g7
Pazpabotumku: IxamaBoBa YMysaT AOMypaxMaHOBHA, ITPETOIaBaTellb 00Me00pa30BaTeIbHBIX
nucrumminH Koull




COJIEPKAHME

1.OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI
OBHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI «XUMUSA»............ Ommoka!

3akiagka He onpe/esieHa.

2.CTPYKTYPA U COJIEP’)KAHUE OBIIIEOBPA3OBATEJIBHON
JUCHUIIJIMHBI «XXUMMUS» .........c.covvvvenee Ommbka! 3akimanka He onpeaeieHa.

3.YCJOBMUS PEAJIMBALIUU ITPOTPAMMBI ............... Ommbka! 3akiaaka He
oTpe/ieicHa.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBIHIEOBPA3OBATEJBHOU JUCIHHUIIJIUHBI .......... Ommbka! 3akmnanka He

oTpesieicHa.



1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIIEOBPA3OBATEJIBHOM JUCHUIIJINHBI «XUMMUST»

1.1. MecTo TUCHUILIUHBI B CTPYKTYpPe OCHOBHOM npodeccuoHaIbLHOI
o0pa3oBaTe/IbHOIl IPOrpaMMbl

Ob61eoOpa3oBaTenbHas AUCHUILTHHA « XUMUS» U3ydaeTcsl Ha 0a30BOM YpOBHE B
00111e00pa3oBaTeNbHOM IIUKIIE Y4eOHOTO IJIaHa OCHOBHOM MTpo(ecCHoHaNbHON
o0pa3oBaTeNnbHOM U ABJsIETCS 00s13aTEILHON YaCcThIO 00111e00pa30BaTEIHLHOTO
uKia oOpasoBarenbHON mporpammbl B cootrBercTBuU ¢ OI'OC cnenuanbHOCTH

46.02.01 JoxymMmeHTaIMOHHOE 00ECIIEUEHHUE YIIPABJICHUS U ApXUBOBEACHUE

TpynoeMKOCTh TUCIUIUIMHBI « XUMUS» Ha 0230BOM YPOBHE COCTaBIISIET /2 yaca, U3
KOTOPBIX 64 yaca — 6a30BbIi Mo TyJIb (6 pa3aeinoB) u 8 yacoB — MPHUKIIATHOM MO TYJTh(1
paszzen), BKIYaoUi MPaKTUKO-OPUEHTUPOBAHHOE COJIEPKaHUE B COOTBETCTBUM C
®I'OC cnenmansHocTH 46.02.01 JlokyMeHTalMOHHOE OOECTIEYeHUE YIIPABIEHUS U
apXUBOBEJICHNUE.
[IpuknagHOil MOYJb BKJIIOYAET OJUH pa3zaein. Pasaen 7 «Xumus B ObITY U
MIPOU3BOICTBEHHOM JIEATETLHOCTH YEJIOBEKA» PeaIn3yeTcs Ha MaTepuaie KeHcoB,
CBSI3aHHBIX C DKOJIOTHYECKOM 0€30MaCHOCThIO U OIEHKON TTOCIIEICTBUN OBITOBOM U

MIPOU3BOJICTBEHHOM JEATEIbHOCTH Oyaylien npodeccuoHanbHOM AesTETbHOCTH
0o0yJarommxcs.

[lepron oOydenwus u pacupeziesieHue o CEMECTPaM OTNPEAETICHBI C yY€TOM JIOTUKU
dbopMHUpOBaHUS MPEMETHBIX PE3YJIBTATOB, OOIMNUX U IPO(HECCHOHATBEHBIX
KOMITETCHIIUHA, MEKITPEAMETHBIX CBS3CH C IPYTUMH TUCIUATTHHAMUA
00111e006pa30BaTeIbHOrO M 00MIETTPOhECCHOHAIIBHOTO ITUKIIOB YUSOHOTO TIJIaHa B
cootBeTcTBUM ¢ PI'OC cnennansHocTh 46.02.01 JlokymMeHTanmoHHOE 0OecreueHne
YIPABJICHHUS M apXUBOBEICHUE.

1.2. Hean u njiaHupyeMble pe3yabTaThl 0CBOEHHUS JUCIUTNIHMHBI
1.2.1. lenu u 3a0a4u JUCIUIIINHBI

Heasb:

DopMHUPOBAHUE Y CTYJICHTOB MPEICTABICHUS 0 XUMHUYECKOW COCTABIISIFOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUpPa KaK OCHOBBI IPUHATHUS PEILICHUN B
YKA3HECHHBIX U TPOU3BOJACTBEHHBIX CUTYaILUSX, OTBETCTBEHHOTO IMOBEICHUS B
IIPUPOTHOM CpeJiE.



3agauy AMCIUILINHDBIL:

1) chopMupoBaTh TOHUMAaHHWE 3aKOHOMEPHOCTEH MPOTCKAHHS XHUMHYCECKHX
MPOLIECCOB U SIBIICHUHM B OKPYXKAIOIIEH CPEE, UEIOCTHOW HAYYHON KapTHUHBI MUPA,
B3aUMOCBSI3U U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHS COCTaBIATh (POPMYJIBI HEOPraHMYECKUX H OPTaHHYECKUX

BEIIECTB, YPAaBHEHMsS] XHMHUYECKUX  pEaKUMid, OOBACHATh HUX  CMBICIH,
HMHTEPIPETUPOBATH PE3YIbTATHl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopMHpOBAaTH  HABBIKA  TPOBEIACHUS  TPOCTEHIINX  XHUMHYECKUX
AKCIIEPUMEHTAJIbHBIX HCCJICIOBAaHUN C COOJIIOZIEHHEM TIpaBWJI 0OE30IMacHOro
oOpallleHHsI C BEIIeCTBAaMH U J1a00paTOPHBIM 000PY/I0BAHUEM;

4) pa3BUTh yYMEHHUS UCIOJIB30BATh MHPOPMALUIO XHUMHUYECKOTO XapakTepa WH3
Pa3JIMYHBIX UICTOYHUKOB;

5) copmupoBaTh YMEHHUS MPOTHO3MPOBATH MOCICACTBUS CBOCH JEATEIBHOCTH U
XUMUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh MOHMMAaHUE 3HAYUMOCTH JOCTHIKCHUH XMUMHYECKOW HAYKU H
TEXHOJIOTUM JIsl pa3BUTHUS COLIMAJIBHOM U MPOU3BOJICTBEHHOM cdep.

1.2.2. Tlananupyemble Ppe3yJbTaTbl OCBOEHHS  001Ie00pPa30BaTEILHOI
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne yueOHas JUCHUIUIMHA « XUMUS» UMEeT NMpu (POPMUPOBAHUU HE
TOJILKO OOIIMX KOMIETCHIIMMA. (Tabauia 1), HO ¥ B CO3IaHuu 0a3bl JJIs
(bopmMupoBaHus MPoheCCHOHATBLHBIX KOMIIETCHIINH (Tabuia 2).



Mopnyas/Paznen/Te

THNBI OLIEHOYHBIX

Ne | OK/IIK PesyabTat 00y4yeHus .
Ma MepPONPUATHH
| | OcHoBHOe coep:kaHue
1 Pazpnen 1. OcHoBbl (®OpMYyJIMPOBATH
CTPOCHUS 0a30Bble MOHATHUSA U
BelecTBa 3aKOHbI XUMHH
1.1 |OK 01 |Crpoenue atomoB |CocrtaBisath xumuueckue |l. Tect «CtpoeHne aToMOB
XUMHYECKUX (dbopMyIIBI COCAMHEHUN B | XUMHUYECKHUX JICMEHTOB H
AJIEMEHTOB U COOTBETCTBHUU CO npUpoaa XUMUYECKOU
npupojaa CTENEHBIO OKUCIICHUS CBS3U.
XUMHYECKOU CBA3U |XMMUYECKHUX JIEMEHTOB, |2. 3aJa4u HA COCTaBIICHHE
UCXO/IS1 U3 BAJIGHTHOCTH U |XUMHUYECKUX (PopMyIl
AIEKTPOOTPUIIATETLHOCTH |JIBYXaTOMHBIX COCTUHEHUI
(OKCHIIOB, CYIb(PHUIOB,
TUJPUAOB U T.11.).
3. 3agaHus Ha
UCIIOJIb30BaHUE
XUMHUYECKON CUMBOJIUKHU U
Ha3BaHUU COCIMHEHUM 110
HOMEHKJIaType
MEXAYHAapPOIHOTO COH03a
TEOPETUYECKOU U
MPUKIIATHON XUMUHU U
TPUBUATHLHBIX HA3BAaHUHN
JUJISl COCTABJICHHUS
XUMUYECKUX HOpMYIT
JIBYXaTOMHBIX COCJIMHEHUI
(oKCcHIOB, CyIb(PHUIOB,
TUIPUIOB U T.I1.) U IPYTUX
HEOPTaHUYECKUX
COCIMHEHUN OTIIEJIbHBIX
KJIaCCOB
1.2 |OKO01 |[lepuonnueckwii XapakTepu3oBaTh 1. Tect «Metamnuueckue /
OK 02  [3akoH u Tabnuia XMMHUYECKUE DJIEMEHTHI B |HEMETAJINYECKUE
JI.1. MeHaeneeBa |COOTBETCTBHH C UX CBONCTBA,

MIOJIO’)KEHHUEM B
IIEPUOINYECKON CUCTEME

AIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K AJIEKTPOHY

14




OK/IIK

Mopnyas/Paznen/Te
Ma

PesyabTaTt 00y4enust

THNBI OLIEHOYHBIX
MepONPUATHH

XHMHYECKUX DJIEMEHTOB
J.1. MenneneeBa

XHMHYECKUX DJIEMECHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MI0JIO’KCHHEM B
MEPUOIMYECKON CUCTEME
XUMHYECKHUX AJIEMEHTOB
JI.1. MenneneeBay.

2. IIpakTueckure 3a1aHus
Ha YCTAHOBJICHUE CBSI3U
MEXKy CTPOCHHEM aTOMOB
XUMHUYECKUX DJIEMEHTOB U
MePUOIUYECKUM
M3MEHEHHUEM CBOMCTB
XUMHUYECKUX DJIEMEHTOB U
UX COCIUHEHUN B
COOTBETCTBHH C
MIOJI0KEHUEM
[Iepnognueckoi cucreme.
3. IIpakTuko-
OPUEHTUPOBAHHBIC
TEOPETUYECKUE 3a/1aHus Ha
XapaKTepU3alnio
XUMHYECKUX IJIEMEHTOB:
«Mertannuueckue /
HEeMETaJTTNYeCKre
CBOMCTBA,
AIEKTPOOTPULIATEIILHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMHYECKUX DJICMEHTOB B
COOTBETCTBHE C UX
AJICKTPOHHBIM CTPOCHUEM U
MIOJI0KECHHUEM B
MEPUOJINYECKON CUCTEME
XHMHYECKUX IJIEMEHTOB
J.1. MenneneeBay»
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OK/IIK

Monayas/Pa3znen/Te
Ma

PesyabTat 00y4yeHus

Tunsl oIeHOYHBIX
MepONPUATHH

Pazngea 2.
XMHYeCKHe
peakumnu

Xapakrepu30BaTh THIIbI
XHUMHUYECKHUX PeaKkuui

Kounrtposabnas padora
«CTpoeHue BemecTsa u
XUMHYECKHe PeaKIumy

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peaKunit

CocTaBisATh peakuu
COETMHEHMUSI, Pa3I0KEHUS,
oOMeHa, 3aMelleHus,
OKHCITUTEIHHO-
BOCCTAHOBUTEIIbHBIC
peaxiuu

1. 3agaun Ha cocTaBieHHE
YPaBHEHUN PEaKIIUM:

— CO€JIMHEHUSI, 3aMEIICHHUS,
pasnoxeHus, 0OMeHa;

— OKHUCJIMTEIIbHO-
BOCCTAaHOBUTEIbHBIX
PEAKLHM C UCTIOJIBb30BAHUEM
METO/Ia AJIIEKTPOHHOTO
OasaHca.

2. 3ajayu Ha pacyeT MacChl
BEIIECTBA UM 00BbEMA
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA,
Macce Wik 00bEMY OJHOTO
U3 YYaCTBYIOIIUX B
pEaKLMU BEIIECTB; paCYEThI
Macchl (00bEMma,
KOJIMYECTBA BEIIECTBA)
MPOAYKTOB pPEaKIINH, €CIIH
OJIHO U3 BEILIECTB UMEET
npuMecu

2.2

DIIEKTPOIUTAYECKAS
JUCCOIAIINS U
MOHHBIN OOMEH

CocraBnsaTe ypaBHEHHS
XUMHUYECKHUX PEaKINu
MOHHOTO OOMeEHa C
y4acTUeM
HEOPraHWYECKUX BELIECTB

1. 3aganus Ha cCOCTaBICHUEC
MOJIEKYJISIPHBIX U HOHHBIX
peakuuii ¢ y4acTUEM
KHCJIOT, OCHOBAHMHU U
COJIEW, YCTAaHOBJICHUE
W3MEHEHHMS KHCJIOTHOCTH
cpelbl

2. JIabopatopHas paboTa
"THIBI XUMHYECKUX
peakuui”

14




OK/IIK

Monayas/Pa3znen/Te
Ma

PesyabTat 00y4yeHus

Tunsl oIeHOYHBIX
MepONPUATHH

Pa3pgen 3.
Crtpoenue n
CBOMCTBA
HEOPraHMYeCKHUX
BeIleCTB

HccaenoBarb cTpoeHne u
CBOMCTBA
HEOPraHu4ecKux
BeLEeCTB

Kounrtposabnas padora
«CBoiicTBa
HEOPraHU4eCKUX
BeLIeCTB)

3.1

OK 01
IIK 4.2
IIK 2.2

Kiaccuduxkanus,
HOMCHKJIATypa 1
CTpOCHHUE
HEOPTaHUYECKHUX
BEIIECTB

Knaccuduiuponars
HEOpPTraHUYECKUE
BEIIIECTBA B COOTBETCTBUU
C UX CTPOCHHEM

1. Tect «Homenkiarypa u
Ha3BaHHE HEOPTaHUYECKUX
BEILIECTB UCXOI U3 UX
XUMUYECKOU (HOpMYJITbI WU
COCTaBJICHUE XUMUYECKOU
(bopMyIIbl KCXOMS U3
Ha3BaHUsI BELIECTBA MO
MEKTyHApPOIHOW WUITN
TPUBHUAJIBHOU
HOMEHKJIaType».

2. 3ajayu Ha pacyeT
MacCOBOM /10711 (Macchl)
XUMHUUYECKOTO AJIEMEHTA
(coenuHeHUs) B MOJIEKYJIe
(cmecn).

3. IlpakTuyeckue 3aqaHus
0 KJ1accu(puKaIuu,
HOMEHKJIaType 1
XUMHUYECKUM (popMyram
HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. IlpakTrueckue 3aaHus
Ha ONpeeIICHUE
XAMHUYECKON aKTUBHOCTH
BEILIECTB B 3aBUCHMOCTH
BUJIa XUMHYECKOHN CBSI3U U
THUIA KPUCTAJUINYECKON
peleTKu

3.2

OK 01
OK 02
[1K 4.2

dusuko-
XUMUAYECKUE
CBOMCTBa

YcranaBnuBaTh
3aBUCUMOCTh (PU3HKO-
XUMHYECKUX CBOUCTB

1. Tect «OcobennocT
XUMHAYECKUX CBONCTB
OKCHJIOB, KMCJIOT,

14




OK/IIK

Monayas/Pa3znen/Te
Ma

PesyabTat 00y4yeHus

Tunsl oIeHOYHBIX
MepONPUATHH

[IK 2.2

HCOPIraHN4ICCKUX
BCIICCTB

HEOPTraHMYECKUX BEILIECTB
OT CTPOEHHUSI aTOMOB H
MOJIEKYJI, 4 TAK)KE THIIA
KPUCTAJUINYECKON
pELIETKH

OCHOBaHUM, aM(POTEPHBIX
TUJIPOKCUIOB U COJICK.

2. 3agaHus Ha COCTaBIICHUE
ypaBHEHUN XUMHYECKUX
peakiuii ¢ yyactuem
MPOCTBIX U CIIOKHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJLIOB,
HEMETAJUIOB U aM()OTEPHBIX
3JIEMEHTOB;
HEOPTaHUYECKUX KUCIIOT,
OCHOBaHHM 1 aM(POTEPHBIX
TUAPOKCUJIOB,
HEOPTaHUYECKUX COJIEH,
XapaKTEPU3YIOIINX UX
CBOMCTBA U CITOCOOBI
HOJIy4EeHHUS.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUUYECKHE 3aJaHHs Ha
CBOMCTBA U ITOJIy4YECHUE
HEOPTraHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentndukarus
HEOPTaHWYECKHUX
BEILIECTB

Uccnenosath
Kaue€CTBEHHBIC PEaKIINU
HEOPTraHUYECKUX BEIIECTB

1. IIpakTuko-
OPUEHTUPOBAHHBIE 3aJIaHUS
110 COCTaBJICHUIO
XUMHAYECKUX PEAKLINN C
y4aCTUEM HEOPTraHUYECKHUX
BEILIECTB, UCIOJIb3YEMBIX
JUTSL X UACHTU(UKAITIY.
2.JIaboparopHast pabora:
“Unentudukarus
HEOPraHUYECKUX BEIIECTB”

Pa3nea 4.
Crpoenue u
CBOMCTBA
OPraHN4ecKnx

HccnenoBath cTpOEHHE U
CBOICTBA OPraHM4YeCcKuX
BeEIleCTB

KonTposbHas padora
«CTpoeHue U CBOMCTBA
OPraHMYecKuX BellecTB»
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OK/IIK

Monayas/Pa3znen/Te
Ma

PesyabTaTt 00y4enust

Tunsl oIeHOYHBIX
MepONPUATHH

BeEIIECTB

4.1

OK 01
[1K 4.2
IIK 2.2

Knaccudukanmus,
CTpOCHHE U
HOMEHKJIaTypa
OpPraHUYECKHUX
BEIIIECTB

Knaccudumnuponats
OpraHUYeCKHE BEIIESCTBA B
COOTBETCTBHU C UX
CTpOCHHEM

1. 3aganust Ha cocTaBIEHUE
HAa3BaHUM OPraHUYECKHUX
COE€IMHEHUHN 1O
TPUBHAIBHOUN WIIH
MEXKYHAPOIHON
CHUCTEMAaTUYECKOU
HOMEHKJIATYpE.

2. 3aaHus HA COCTABJIEHUE
MOJIHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (hOpMyJT
OpraHMYECKUX BEILIECTB
OT/CJIbHBIX KJIACCOB.

3. 3agaum Ha oNpeIeNICHHE
npocrenmen GopMyIbl
OPraHUYECKON MOJIEKYJIBL,
UCXOJS U3 BJIEMEHTHOTO
coctana (B %)

4.2

OK 01
OK 02
OK 04
IIK 4.2
[IK 2.2

CBoiicTBa
OPraHUYECKUX
COEIMHEHUN

VYcraHaBauBaTh
3aBUCHUMOCTH (DU3UKO-
XUMHUYECKHUX CBOMCTB
OPTraHUYECKHUX BEIIECTB OT
CTPOEHHUS MOJIEKYJI

1. 3aganus Ha cCOCTaBICHUEC
YPaBHEHUN XUMUYECKUX
peaKLUMil ¢ y4aCcTUEM
OpPraHUYECKHUX BEIIECCTB HA
OCHOBaHUM MX COCTaBa U
CTPOEHHUS.

2. 3agaHus Ha COCTaBJIEHUE
YPaBHEHUM XUMHUYECKUX
peaxkuui,
WJUTIOCTPUPYIOLIHAX
XHMHUYECKHE CBOMCTBA C
Y4ETOM MEXAHU3MOB
MPOTEKAHUS JAHHBIX
peakuuii 1 TEHETUYECKOU
CBSI3M OPraHUYECKUX
BEIIECTB PA3HBIX KJIACCOB.
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Monayas/Pa3znen/Te

Tunsl oIeHOYHBIX

Ne | OK/IIK PesyabTat 00y4yeHus .
Ma MepPONPUATHH
3. PacueTHble 3a1a4uu 11O
YPAaBHEHMSM PEAKIUH C
y4aCTHEM OPTaHUYECKUX
BEILIECTB.
4. JlabopaTopHas paboTa
“IIpeBpaiieHus
OpraHNYECKUX BEILIECTB
MpU HarpeBaHuu"
4.3 |OKO0l |Unentudukanus  |HccrnemoBaTsh 1.IIpakTuxo-
OK 02 |opramnueckux Ka4yeCTBEHHBIC PEAKLIMM  |OPUEHTUPOBAHHBIC 3aJaHUS
OK 04  |BemecTB, ux OPTraHUYECKUX II0 COCTABJICHUIO
[IK 4.2 |3HaueHue u COCJIMHEHUHN OTJECIBbHBIX |XUMHYECKUX PEAKIIUM C
[IK2.2 |npumeHEHue B KJIaCCOB Y4aCTHUEM OPTaHUYECKHUX
OBITOBOI U BEILIECTB, B T.4.
IIPOU3BOICTBEHHOM UCIIOJIb3YEMBIX ISl UX
NEATEIbHOCTU uaeHTUUKAINY B OBITY U
YeJoBeKa MPOMBIILJICHHOCTH.
2.JIabopaTopnas paborta:
“Unentudukanus
OPraHUYECKUX COCIUHCHUM
OT/EJIbHBIX KJIACCOB”
5 Pa3znen 5. Xapaxkrepu30BaTh
Kunernueckne u  |BJMSIHHE PA3JIHYHBIX
TePpMOJANHAMMYECK |(paKkTOPOB Ha
ue pPaBHOBecHE U CKOPOCTH
3aKOHOMEPHOCTH |XMMHUYECKHUX peaKkuuu
NPOTEKAHUS
XHUMHMYECKHUX
peakuui
5 |OKO0l |CkopocTh XapakTepu3oBaTh [IpakTuko-
OK 02 |[xumuueckux BIIUSIHAE KOHLIEHTPAUH |OPUEHTHUPOBAHHBIC
I[IK 4.2 |peakumii. pPEArupyroUIMX BEIIECTB U |TEOPETUUECKUE 3aaHUs HA
[IK2.2 |(Xumuueckoe TEeMITepaTyphbl Ha CKOPOCTH |aHaTN3 (HaKTOPOB,
paBHOBECHE XUMUYECKUX PeaKIUn BIIUSIONIUX HA U3BMEHEHUE

XapaKkTepu3oBaTh

CKOPOCTH XUMHUYECKOU
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N | OK/IIK Monayas/Pa3znen/Te PesyanTaT oyuenns THunel ouenoqnjﬂx
Ma MepPONPUATHH
BIIMSIHUE U3MEHEHUS peakiuu. [IpakTuko-
KOHIICHTPAIIMU BEILIECTB, |OPUEHTUPOBAHHBIEC 3a/IaHU
peaKkIuu cpenl U Ha MPUMEHEHUE MPUHIIUATIA
TeMIIEpaTyphl Ha Jle-llarenbe ns
CMEILIEHHE XUMUYECKOTO |HAXOKJICHHS HaIlpaBJICHUS
paBHOBECUS CMEILICHHS PABHOBECHUS
XUMHUYECKON pEeaklnu U
aHanu3 (pakTopos,
BIIUSIONIMX HA CMEICHUE
XUMHUYECKOTO PaBHOBECHS
6 HccaenoBath HCTUHHBIE
Pa3pea 6.
PAcTBOPBHI € 3aJAHHBIMHU
PacTBOpbI
XapPaKTePUCTUKAMM
6.1 | OK 01 IlousTue o Pa3znnuate uCTUHHBIC 1. 3amaum Ha
OK 02 |pacTBOpax pacTBOPHI IIPUTOTOBJICHUE PACTBOPOB.
[IK 4.2 2. IlpakTuko-
[IK 2.2 OPUEHTUPOBAHHBIE
pacueTHbIE 3a/1aHus Ha
JIUCTIEPCHBIEC CUCTEMBI,
UCIIOJIb3YEeMbI€ B OBITOBOM
Y ITPOU3BOJICTBEHHOMN
JEATEeIIbHOCTH YeJI0BEKa
6.2 | OK 01 UccnenoBanue UccnenoBars Ghusuko- JlaGoparopHas pabdoTa
OK 04  |cBOICTB pacTBOPOB |[XMMHUYECKHE CBONCTBA “IIpuroroBiieHUE
[IK 4.2 VCTUHHBIX PaCTBOPOB pacTBopoB”
[IK 2.2
Il | [IpodeccnonaIbHO-OPHUEHTHPOBAHHOE COJEePxKAHME (COEPKAHNE IPUKJIIATHOTO
MO/1YJIs)

7 Pa3gea 7. OuneHuBaThb 3ammra Keiica (¢ yuerom
Xumus B ObITY U [IIOCJIEACTBHS OBITOBOM M [OyayLIeH
NMPOU3BOICTBEHHOM [IIPOM3BOJACTBEHHOM npogeccuoHaIbLHOM
AesITeJIbHOCTHU AesITeJIbHOCTH YeJI0BeKa |1esiTeJIbHOCTH)
YeJI0BeKa ¢ MO3U LU

JKOJIOTHYECKOMN
0e30macHOCTH
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Ne | OK/IIK

Monayas/Pa3znen/Te Tunbl OLEHOYHBIX

PesyabTaTt 00y4enust .
Ma MepPONPUATHH

IIK 2.2

OK 01 |[Xwumus B ObITY H OuenuBath nocnenacteus |Keiic (c yuerom Oynymein

OK 02  |mpou3BOACTBEHHOHN |OBITOBOI U npo¢eccuoHaIbHON

OK 04 |medarenbHOCTH MIPOU3BOJICTBEHHOU NEeATEIbHOCTH)

OK 07  |uenoBeka JEeSTENIbHOCTH YesloBeKa ¢ |B03MOKHBIE TEMBI KEICOB:
[1IK 4.2 no3umuii sxkonorudeckoir |1. Iloreniienne xiaumara u

0e30macHOCTH BBICBOOOKICHUE Ta30BBIX
TUAPATOB CO THA OKEaHa.
2. byayume matepuanbl
JUIsl aBHA-, MAIIMHO- U
pUOOPOCTPOCHUS.

3. HoBbie MmaTepuansl 1iist
COJIHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE

Ko AMYHOCTHBIX
pe3yJabTaToB
peaaun3anuu
MPOrpamMMblI
BOCIIUTAHUSA

JINYHOCTHBIE pe3yJabTaTrhbl peaju3alluyi MporpaMmmMmbl BOCIIUTAHUSA

JIP 01

. ChopMHPOBaHHOCTH POCCUICKON TPk JAHCKOW HACHTUYHOCTH, ITATPUOTH3MA ,
YBaXXEHUS K CBOEMY Hapoy, 4yBCTBA OTBETCTBEHHOCTH nepel PonnHoM,
TOpJIOCTH 3a CBOM Kpaii, CBOIO PojMHY, IPOIILIoe U HACTOSIIEe
MHOT'OHAI[MOHABHOTO Hapoa Poccuu, yBakeHHe rocy1apcTBEHHBIX CHMBOJIOB
(rep0,daar,rumMH).

JIP 04

ChopMUpOBAaHHOCTh MUPOBO33PEHHUSI , COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO HA IUAJIOTe
KYJBTYp, & TAK)Ke Pa3IUIHBIX ()OPM OOIIECTBEHHOTO CO3HAHMSI, OCO3HAHHUE CBOETO
MeCTa B MOJIMKYJIETYPHOM MHUDE.

JIP 09

I'oTOBHOCTH 1 cITOCOOHOCTH K 00PAa30BAHUIO U CAMOOOPA30BAHUIO B TEUCHHUE BCEH
’KU3HU; CO3HATEJIbHOE OTHOLICHUE K HEIPEPHIBHOMY O00pa30BAHUIO KaK YCJIOBHIO
yCTenrHoi mpohecCHOHANBHOM 1 00IIIECTBEHHON NeSTENTFHOCTH;

JIP 12

Oco3HaHHEI# BEIOOP Oyaymieit mpodeccuu Ha OCHOBE TIOHUMAaHWsI €€ IIEHHOCTHOTO
COJICpKaHUsl MU BO3MOXKHOCTEH peaim3aluu COOCTBEHHBIX YKU3HEHHBIX IUIAHOB;
IPaXJIaHCKOE OTHOIIEHHE K NpOoPeCCHOHAIBHOW JCSITEILHOCTH KAk K
BO3MOXXHOCTH JINYHOI'O YYaCTHS B PEIICHUH OOIIECCTBEHHBIX, FOCYIapPCTBEHHBIX,
o0IIeHAIIMOHATLHBIX TPOOIeM;

14

PACTUTCIIBHBIX IIPCIIAPATOB




2. CTPYKTYPA M COJAEPKAHUE OBIIIEOBPA3OBATEJLHOM

AU CHUITIIMHBI «XUMUS»
2.1. O6beM AUCHMILIMHBI M BU/IbI y4eOHOI padoThI
Bun yueO6Hoii padoThI Obrem b
yacax
O0beM 00pa3oBaTeIbHOM NPOrPAMMBbI JUCHMIIHHbBI 72
B T.Y.
OcHOBHOE coepKaHue 64
BT. U..
TEOpETHIECKOe O0yICHHE 30
MPaKTUYECKUE 3aHITHUS 24
1abopaTopHBIC 3aHATHUS 10
IIpogeccnoHAIBLHO-OPUEHTUPOBAHHOE COACPKAHUE 5
(conep:kaHue NPUKJIATHOTO MOAYJISI)
BT. U..
TEOPETUYECKOE 00yUCHHE 2
MPAKTUYECKUE 3aHITUSA 4
IIpome:xxkyTounas arrecranus (quddepeHrnpoBaHHBIHN )

3a4er)

14



2.2. KanengapHo - TeMaTu4ecKuii IJIaH U coJep:KaHue AUCHUTITUHBI

dDopmupyeM Tunsl
HaumenoBan Coaep:xanue yueOHOro MaTepuasia (OCHOBHOE U IPo(deccHoHAIBLHO- Oo0bem ble yueOHBbIX
He pa3aesioB H OPUEHTHPOBAHHOE),/ 1a00PaTOPHbIE H MPAKTHYECKHE 3aHATHSA, 4acoB KOMIIETEeHIIH | 3aHATHii !
TeM NMPUKJIATHON MOYJ/Ib u
1 2 3 4
OcHoBHOe coJep:KkaHue 64
Pa3nen 1. OcHOBBI CTpPOEHUST 6
BelllecTBA
Tema 1.1. OcHOBHOE cojIep:KaHue 4 OK 01
Crpoenne Teopernueckoe o0yuenue 2 JIP 01
aTOMOB
XUMHUECKHIX CoBpeMeHHass MOJieib CTpoeHUus atoMa. CUMBOJIMYECKUN SA3BIK XUMHUU. XUMUYECKUU DJIEMEHT. 2
3]IEMEHTOR DnekTpoHHas KoHpurypamus aroma. Kraccudukanus XAMUYeCKHX dieMeHtoB (S-, p-, d- 9
unpupoa aeMeHThI). BasieHTHbIE AJIeKTpPOHBI. BaneHTHOCTh. DIEKTpOHHAs MPUPOJAa XUMHUYECKOM CBS3H.
XHMHYECKOl DIIEeKTPOOTPULIATETLHOCTh. BUIIBI XUMUYECKON CBs3M (KOBaJieHTHAs, WOHHAs, METaJUITMYecKas,
CBSI3H BOJIOPOJIHAsI) U CLIOCOOBI €€ 00pa3oBaHUs
IIpakTHyeckne 3aHATHSA 2
Pemienve 3agaHuil Ha MCMNOJIB30BAHME XMUMHUYECKON CHUMBOJMKM M Ha3BaHUM COEAMHEHUH IO
HOMEHKJIAType MEXIYHApOJHOTO COK3a TEOPETUUYECKON U MPHUKIAAHOW XUMHHM U TPUBHAIBHBIX
Ha3BaHUW IS COCTABJIEHUS XUMHUYECKMX (OPMYNI JIByXaTOMHBIX COEAMHEHUN (OKCHIOB,
CyNnb(PUAO0B, TUAPHUIOB U T.I1.) U IPYTUX HEOPTaHUYECKUX COCTUHEHHUMN OTJEIHHBIX KJIACCOB. 2 3
[IpakTUyeckre 3ajlaHusi Ha YCTAHOBIIEHHE CBS3M MEXKIY CTPOCHHUEM AaTOMOB XHWMHUYECKHX
AJIEMEHTOB U MEPUOJUYECKUM U3MEHEHHEM CBOWCTB XMMHUYECKUX JIEMEHTOB M UX COCAMHEHUH B
COOTBETCTBUU C MOJOXKeHUEM [leprnoandeckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:xkaHue 2 OK 01
JIP 04
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[Tepronnyeckuii | IIpakTHYecKHE 3AHATHS 2 OK 02
3aKOH U Tabiuna JIP 09
H.N. [lepuoanueckas cucteMa xuMuaeckux 3yemeHToB J[.M1. MenneneeBa. ®u3nuecKkuii CMbICIT 2
Meupeneena [Tepuoauueckoro

3akoHa [[.1. MenneneeBa. 3akoHOMEPHOCTH HU3MEHEHUSI CBOMCTB XUMHUECKUX JIEMEHTOB,

00pazyeMbIX UMH

MPOCTBIX W CIOXKHBIX BEIIECTB B COOTBETCTBHHM C IIOJIOKEHHEM XHMHYECKOTO JJIEMEHTa B

[Tepnonnueckoii cucteme. MUpOBO33peHUECKOEe M HaydyHOe 3HaueHue [lepuoamdeckoro 3akoHa

H.N. Menneneena. [Iporuossi/l.1. Menaeneea. OTKpbITHE HOBBIX XMMUYECKUX AJIEMEHTOB.

Penienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 38/IaHUHN HA XapaKTePU3AIUI0 XUMUYECKUX

9eMeHTOB  «Meramndeckue [/ HEMETAUIMYECKHE  CBOMCTBA,  JJIEKTPOOTPUIATEIHHOCTH

XUMHUYECKHX JJIEMEHTOB B COOTBETCTBHM C HMX OJJICKTPOHHBIM CTPOCHHEM H TIOJOKCHHEM B

MEePUOIUYECKON CHCTeMe XuMHUUeckux aemeHToB /.M. MenpaeneeBay
Pa3nen 2. XumMu4ecKue peakiuu 10
Tema 2.1. OcHoBHOE conepkaHue 4 OK 01
Tumns JIP 12
N — Teoperuueckoe o0yueHune 2
peaxkuuii

Knaccudukanuss v THUOBI XUMHUYECKHX pEAKIMH C ydyacTHUEM HEOPTraHWYECKUX BEIIECTB.

CocraBrieHue ypaBHEHUHN pPEaKIUid COSTMHEHUS, PA3JIOKEHUS, 3aMEeIIeHNsI, 0OMEHa, B T.4. pEaKIIHil

TOPEHUsI, OKUCIICHUS- BOCCTAHOBJICHUSI.

2

YPaBHeHI/ISI OKUCIICHHUS-BOCCTaHOBJICHUS. CTeneHb OKHCIeHUS. OKHCINTEIb U BOCCTAHOBHUTEID.
CocraBieHue n YpaBHHUBAHUC OKHCJIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ METOJ0OM
SJICKTPOHHOI'O Oaanca. OKHCIUTEIBFHO-BOCCTAHOBUTCIIHHEIC pCaknnu B npupone,
MPOU3BOACTBCHHBIX ITPOLCCCAX U KUBHCACATCIIbHOCTU OPTaHN3MOB
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IIpakTHYecKHe 3aHATHA

KonnuectBenuble oTHOmEHUS B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHHU U PACUETHI
110 YPAaBHCHUAM XHUMHUYCCKUX peaKuHﬁ. Momp Kak CAMHHUIIa KOJMYCCTBA BCIIICCTBA. MOHHpHaH
Macca. 3aKOHBI COXpPAHEHHs MAacChl W SHEpruu. 3akoH ABoraapo. MomsipHbIi 00beM Tra3oB.
OTHOCHUTENbHAA IUIOTHOCThL Ta3oB. PacueTsl 110 YPaBHCHHUAM XHUMHWYCCKUX DeaKI_[I/Iﬁ C
UCIIOJIb30BAaHUEM MAcCChl, 00beMa (HOpMaJIbHBIE YCIOBUS ) Ta30B, KOJIMYECTBA BELIECTBA

OK 01
JIP 04

OcHoBHoOe coiepxkaHue
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Tema 2.2.| TeopeTuyeckoe o0yueHue OK 04
DNEeKTpoIUTUYECKA -
4 uccommams | LEOPHA MICKTPONMTHYECKOR muccounanyu. MoHbL. DNCKTPONHTEI, HEHICKTPOMTHI. Peakuyn HOHHOro JIP 04
HOHHEL 06MeH oOmena. CocraBiieHHEe pEaKUUHd MOHHOTO OOMEHa IyTEM COCTABJICHHUS MX IMOJHBIX M COKpAIIEHHBIX
MOHHBIXYpaBHEHUH. KHCIOTHO-OCHOBHBIE peaklMU. 3a/JaHUsI HA COCTABJIEHUE HOHHBIX PEaKLUil
JlaGopaTopHble 3aHATHSA
JlaGopaTtopHas pabota “THITbl XHMUYECKHX PEaKIIHi .
HccnenoBanue TUIOB (IO COCTaBY M KOJIMYECTBY MCXOJHBIX U OOPa3yIOIIMXCS BEIECTB) U IPU3HAKOB
XUMHYecKHX peakuuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, OoNpeieIeHUe Cpeibl BOAHBIX PACTBOPOB.
3aaHKs Ha COCTABJICHUE MOHHBIX PEaKIHii.
KoHnTpoabHasn
Cmpoenue seujecmea u xumuyeckue peaKyuu
pabora 1
Paznen 3. CTpoeHue M CBOIICTBAa HEOPraHNYECKHUX BelIeCTB 1
6
Tema 3.1.| OcHoBHOe coepKaHue OK 01
Knaccudukanms, T c JIP 09
eopeTH4YecKoe o0yyeHue
HOMEHKJaTypa |
yp OK 02
CTPOEHHU -
pocHHe [Tpeamer Heopranuueckoi xumuu. Knaccudukanus HeopraHuyeckux BemiecTB. IIpocTbie U ciiokHBIE JIP 12
HEOPraHMYEeCcKuX
BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUIbI, THIPOKCHIbI, KUCIOTHI, CONN). B3anMocBs3b
BELIECTB

HEOPTaHMYECKUX BEIIECTB. ArperaTHbIe COCTOSIHHS BeniecTBa. Kprucrammmdaeckue u aMop(HBIE BEIIECTBA.
Tunel KpUCTANIIMYECKUX PEIIETOK (aTOMHAasi, MOJIEKYJIsSIpHasi, HOHHAs, METaJuInYecKas). 3aBUCHUMOCTb
¢u3nyecKkux CBOMCTB BeHIECTBA OT THMNA KPUCTAJIMYECKONW pEeHIeTKH. 3aBUCHUMOCTh XHMHUYECKOU
AKTUBHOCTH BCIIIECCTB OT BHIA XI/IMH‘IGCKOﬁ CBJA3U M THUIIA KpHCTaHHquCKOﬁ peIHeTKI/I. HpI/I‘—II/IHBI
MHOTO00pa3usi BEIIECTB

[MpakTnyeckue 3aHATHSA

Homenknarypa HeopraHn4ecKuX BEIIECTB: Ha3BaHUE BEIIECTBA UCXO/s U3 X XUMUYECKOU (OpMYJIIbI MU
COCTaBJIEHHE XUMUYECKON (OpMYJIIbI HCXO/S U3 Ha3BaHUS BellecTBa 1o MexxayHapoHoi (MIOITAK) nium
TPUBHUAIBLHON HOMEHKJIATYypE.
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Pemenuie mpakTUYecKHWX 3aJaHUN MO KiIacCM(QUKAIMM, HOMEHKJIAType U XUMHUYECKUM (opmyriam
HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KIJIACCOB (YrapHbI Tra3, YIVIEKHCIBIM Ta3, aMMHakK, ramieHas
U3BECTh, HETAIICHAS! U3BECTh, MUTHEBAS COJIA U JAPYTUX): HA3bIBATh M COCTABIIATH (POPMYITBI XUMHUYECKHIX
BEILIECTB, ONPEIEIATh MPUHAIJICKHOCTh K KJIaccy.

Hctounuku xumudeckoil nHpopmanmu (CpeacTB MaccoBoi mHopMaiuu, ceth MHTepHET U npyrue).
[Touckuudopmaluu Mo Ha3BaHUAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (popmysaam

Tema 3.2. ®uszuko-| OCHOBHOE coAepKaHUE OK 01
XUMHUYECKHE JIP 01
. Teopernueckoe odyuenue

CBOHCTBa OK 02
HCOPTaHMYCCKUX | Metamnel. O0mue ¢pu3nvyeckue ¥ XUMHUYECKHe CBOWCTBA MeTaiioB. CriocoObl monydeHus. 3HaueHUue
BCHICCTB METAJIJIOB M HEMETAJIIOB B IPUPOJE U )KU3HENEATEIbHOCTHU YEJIOBEKA U OpraHn3MoB. Kopposust MeTaios: TP 12

BUJIbI KOPPO3UH, COCOOBI 3aLUTHI METAJIIOB OT KOPPO3UU

Hemeramnmer. OOmme Qu3nueckue W XUMHUYECKHE CBOMCTBa HEMETaUIOB. THIMYHBIE CBOWCTBA

HemetawioB |V— VII rpynmn. Knaccudukamus 1 HOMEHKIIaTypa COeIMHEHIH HeMeTauIoB. KpyroBopoThr

OMOIeHHBIX 3JIEMEHTOB B IPUPOJIE

XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX BELIECTB (OKCHAOB, FMIPOKCUIOB, KHCIIOT,

cojei M Jip.). 3aKOHOMEPHOCTH B W3MEHEHHUH CBOMCTB INPOCTBIX BELIECTB, BOJOPOJHBIX COETUHEHHUH,

BBICHIMXOKCH/IOB U THJIPOKCHI0B

IpakTHyeckue 3aHATHS

CocrapieHne ypaBHEHHH XUMHUYECKHX PEAKIHid C YY4aCTHEM TPOCTHIX M CIOXKHBIX HEOPTaHWYECKHX

BEIIECTB: METAIUIOB M HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAUIOB W aM(OTEpHBIX DIIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBAaHMH U aM(OTEpPHBIX TUIAPOKCHJIOB;, HEOPraHMYECKUX COJIEH,

XapaKTEpU3YIOIIUX UX CBOHCTBA.

Penienne mpakTHKO-OPHEHTHUPOBAHHBIX TEOPETHUYECKUX 3a/laHUil Ha CBOWCTBA, COCTaB, MOJIY4YE€HUE U

0e30MacHOe HMCHOJb30BAaHUE BAXHEUIIMX HEOPraHWYECKUX BEUIECTB B OBITY M NPAKTHYECKOM

JesITeIbHOCTH YellOBeKa

OcHoBHOE coaep:kaHue OK 01

JIP 09
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Tema 3.3.| JlabopaTopHbIe 3aHATHS OK
Wnentudukanus 02
HEOPTAHUYECKHX JlaGoparopHas padora «MaeHTu(HUKaIUs] HEOPTAaHUUECKUX BELIECTBY. JIP 12
BCIIICCTB Pemienne skcnepUMEHTANBHBIX 3a4a4 1O XHWMHYECKHMM CBOMCTBAM METAUIOB M HEMETAJUIOB, IO OK
pacro3HaBaHMIO U MTOJIYYEHUIO COEIMHEHUN METAJUIOB U HEMETAIIIIOB. 04
WnenTudukanyss HEOPraHMYECKUX BEIIECTB C HCIOJIb30BAHUEM HX (U3UKO-XMMHUYECKHX CBOWCTB, Jipol
XapaKTEPHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHbIE peakuu Ha Cyab(ar-, KapOOoHAT- ¥ XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHHUS
KoHnTpoabHasn .
Ceoiicmea neopeanuuecKux eeuiecme
pabora 2
Paznen 4. CTpoeHue U CBOMCTBA OPraHUYeCKUX BellleCTB 2
4
Tema 4.1.| OcHOBHOE coiepKaAHMNE OK
Krnaccudukanus, 01
cTpoeHue 4| Teoperndeckoe ody4yenne JIP 09
HOMCHKJIaTypa [TosiBneHre W pa3BUTHE OpPraHUMYECKOW XMMHM Kak Haykd. [Ipeamer opranmdeckoit xumuu. Mecto u
OPraHMYCCKUX 3HA4YCHUE OPTAaHNYECKON XMMHUH B CHCTEME €CTECTBEHHBIX HaYK.
BELIECTB

XHMHYECKOE CTPOCHHE KaK NOPAJOK COEIMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJI€HTHOCTH. OCHOBHBIE
MOJIO’KEHUSI TEOPUU XMMHUYECKOTO CTPOEHUsl OopraHuyeckux coeauHeHuit A.M. Bytnepoa. YrnepoaHsiit
CKEJIET OpPraHM4eCcKOW MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEILECTB OT XMMHUYECKOI'O CTPOEHHUS MOJIEKYIL.
W3omepus 1 n30Mepsl.

[Tonsitue o ¢pyHkuuoHanbHOU rpynmne. Pagukan. [IpuHIunel kiaccupuKaluy OpraHMYecKuX COEIMHEHUH.
MexyHaposiHass HOMEHKJIAaTypa U MPUHIMUIBI HOMEHKJIATyphl OpraHudeckux coeauHeHuid. [lonstue o6
a30TCOCPIKAIINX COSTUHEHUX, OMOJOTHYECKH aKTUBHBIX BelIecTBax (yrieBojax, Kupax, Oenkax u jp.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMED, NMOJIMMEp, CTPYKTYPHOE 3BEHO)

IIpakTHyeckne 3aHATHA

Homenknarypa opraHiueckux COeIMHEHUHN OT/ENbHBIX KJIaccOB (HACHIIIEHHbIE, HEHACHIIIEHHbIE U
apoMaTHYECKHE YIJIEBOJOPOJIbl, CIUPTHI, (DEHOJbI, albJETU/bl, KETOHBI, KapOOHOBbIE KHCIOTHI U Jp.)
CocTraBieHue MONHBIX ¥ COKPAIIEHHbIX CTPYKTYPHBIX (POPMYJI OPraHUYECKHUX BEIIECTB OTJICJIbHBIX KJIACCOB,
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UCTIONB3Ys UX HA3BaHUS 110 CHCTEMAaTHYECKOM U TPUBHAIBHOI HOMEHKJIAType (3TUJICH, alleTHIICH, TIUIICPHH,
deHon, Qopmanbaerun, yKCycHas KHCIOTa, DIHMIMH). PacueThl mpocTeiimei (opMyibl OpraHHMYeCcKON
MOJICKYJIbI, UCXOJISl U3 3JIEMEHTHOTO cocTaBa (B %0)

Tema
CpoiicTBa
OpraHUYECKUX
COETUHEHUN

4.2.

OcHoBHoOe coiepxkaHue 1
2

Teopernueckoe o0yuenune 8
OU3UKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCIUHEHMH OTIECNBHBIX KJIaccoB (0COOEHHOCTH
KJIacCH(UKAIMA ¥ HOMEHKJIATYpbl BHYTPH KJIacCa; TOMOJIOTHYECKHI psax U obmas Gpopmyiia; usomepus;| 2
¢du3nueckre CBOMCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI IOIY4YEHUs):
— TpeaesbHbIE YIIEBOAOPOAbl (AJKaHbl U IUKJIOAJIKaHbl). ['OpeHMe MeTaHa Kak OJMH U3 OCHOBHBIX
MCTOYHUKOB TEIJIa B MPOMBIIIIEHHOCTH U ObITy. CBOICTBa MPUPOAHBIX YIIEBOJOPOAOB, HAXOXKJIEHUE B
IIPUPOJIE U IPUMEHEHUE AJIKAHOB; 2
— HernpeienbHble (AJIKEHBI, ATKHHbI U aJIKaIMCHbI) K apOMaTHYECKUe YIIIeBOAOPOAbL. ['opeHue aleTnieHa Kak
VCTOYHUK BBICOKOTEMIIEPATYPHOTO INIAMEHU JIJIsl CBAPKHU U PE3KH METAJNIOB
— KHCJIOPOJICO/IEPIKALIUE COETUHEHHS (CIUPTHI U (DEHOJIbI, KApOOHOBBIE KUCIOTHI U 3(QUPHI, AIbJIETH]IbI U
KETOHBI, )KUPBI, yrieBosl). [[pakTnyeckoe npuMeHeHne STUIICHIIIMKOI, IIHLepHHa, penona. [Ipumenenue 2
dopmanbpaeruia, aneTalbIeruaa, YKCYCHOM KHCIOTHI. MbUla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT.
Moromue cBoiicTBa MblIa
— a30Tco/epKallue COeAMHEHUs (aMMHBI U aMHUHOKHCIIOTHI, O€JKH). BbICOKOMONIEKYISIpHbIE COETUHEHUS
(cuHTeTHYECKHE U OMOJOrMYECKU-aKTUBHbIE). MOHOMEp, MoIMMeEp, CTPYKTYpHOe 3BeHO. [Tommmepu3zarus
ATUJICHA KaK OCHOBHOE HAIIPABJICHHUE €r0 UCIOJIb30BaHMU. 2
I'eHeTnyeckas cBsI3b MEXY KJIACCAMHU OPTaHUYECKUX COEMHEHUN

IIpakTH4eckue 3aHATHS 4
CBolicTBa OpraHU4eCKNX COETMHEHNUN OTACNbHBIX KJIACCOB (TpUBUAIbHAS U MEXIYHApOAHAsI HOMEHKIIATypa,
XMMHUYECKHE CBOMCTBA, CHOCOOBI IMONYy4YEHMs): MpelesibHbIe (ajKaHbl W IUKJIOAIKAHbI), HEeNpeaeibHble| 2

(aJ'IKeHBI, AJIKMHBI 1 aJ'IKaIlI/ICHLI) H apOMaTUYCCKUC YTIICBOAOPOAbI, CIIMPTHI U (I)CHOJ'IBI, Kap6OHOBBIe KHUCJIOTBI
u B(I)I/Ipbl, AIBACTUABI U KCTOHBI, aMUHBI 1 aMUHOKHCJIOTBI, BBICOKOMOJICKYJIAPHBIC COCIUHCHU . SaﬂaHI/I}I Ha

OK 01
JIP 04

OK 02
JIP 12
OK 04
JIP 09
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COCTaBJICHUC ypaBHeHI/Iﬁ XUMHUYCCKUX peafcunﬁ C y4aCTUCM OPraHMYCCKHUX BCHICCTB Ha OCHOBAHHUU HX
COCTaBa U CTPOCHUA

CocTaBiieHHE CXeM peakiii (B TOM YKCIIe MO MPEAT0KEHHBIM IIeMOYKaM MPEBPALECHUI ), XapaKTepU3YIOLIHX
XUMHUYECKHUE CBOMCTBA OPTAHMUECKUX COSAMHEHUH OT/ACIIbHBIX KJIACCOB, CIIOCOOBI MX MOJYYCHUS U HA3BAHHE
OpPraHMYECKUX COSAMHEHUN MO TPUBHAIBHOM UM MEXAYHAPOJHONW CUCTEMATUYECKON HOMEHKIIATYpE.

Penienue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJIaHUI HA CBOMCTBA OPraHMYECKHUX COCIWHEHUU
OTAEJIbHBIX KJIACCOB

JlaGopaTopHas padora

JlaGoparopHas pabota “IIpeBpalieHus OpraHMuYeCKUX BEIIECTB MpU HArpeBaHUM'".

HOJ'Iy‘lCHI/IC OTHUJICHA U U3YUYCHHUEC CI'0 CBOMCTB. MOI[@J'II/IpOBaHI/Ie MOJICKYJ U XUMHUYCCKHUX npeBpameHI/Iﬁ Ha
IIpUMEPEC dTaHa, 9TUJICHA, allCTUIJICHA W JIP.

Tema 4.3.

Nnentuduxanus
OpPTaHHYECKUX
BEIIECTB,

ux
3HA4YCHHC

"
IIPUMEHEHHE

B
OBITOBOH

H
MIPOU3BOJCTBEHHO
HIeATEIbHOCTH
YyeJaoBeKa

OcHoBHOE€ coacpkaHue

Teoperuueckoe o0yuenue

buoopranunueckue coequHenus. [Ipumenenue n ouonorudeckas poiib yriaeBoaoB. OKUCIIEHHE YIIIEBOI0B —
MCTOYHUK SHEPIUH KUBBIX OpraHu3mMoB. O61acT MPUMEHEHUs] aMUHOKHUCIIOT. [IpeBpariienus 6eKoB MUIu
B opranusme. buonornueckue ¢pynkuun 6enkoB. buonornueckue GpyHKuuu >xupoB. Ponb opranundeckoit
XMMHUU B peIIeHUH MpoOIeM MUIIEeBOi 0e30MacHOCTH

Ponb oprannyeckoil XuMUM B pelIeHNUU MTPOOJIEM dHEPreTHYeckoi 0€30MacHOCTH, B Pa3BUTUU MEAUIINHBI,
CO3/IaHUM HOBBIX MaTEpHUAJIOB, HOBBIX HMCTOYHHUKOB 3HEPTUU (AIbTEPHATHUBHBIE HMCTOUYHHUKH SHEPIUH).
OnacHOCTP BO3JCHCTBHS Ha JKUBBIE OPraHU3Mbl OPraHMYECKHX BEIIECTB OTAEIBHBIX KJIACCOB
(YyrneBomopoabl, CHHUPTHL, (EHOJBI, XJIOPOPTaHUYECKUE TPOU3BOJAHBIE, AIbJIETHJIbI U JIp.), CMBICIH
ITOKAa3aTelsl MPeAeIbHO TONYCTUMON KOHIIEHTPALlUH

JlabopaTopHble 3aHATHS

JlaboparopHas pabora: “UneHTudukanyss OpraHn4ecKuX COSTUHEHHUI OTIETbHBIX KIIACCOB™

WNnentudukaius opraHMYECKUX COCTWHEHUI OTIENbHBIX KJIAcCOB (Ha MpUMeEpe albIeTHUOB, KpaxMmaia,
YKCYCHOM KHCJIOTBI, OEJIKOB U T.II.) C UCIIOJIb30BAHUEM UX (PU3HKO-XMMHUYECKHUX CBOMCTB U XapaKTEPHBIX

OK 01
JIP 01

OK 02
JIP 04
OK 04
JIP 12
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KaueCTBeHHbIX peakuuil. [leHarypauus Oenka mpu HarpeBaHuu. L[BeTHble peakuuu O€IKOB.
Bo3HUKHOBEHHE aHATUTUYECKOTO CUTHAja C TOYKU 3PEHHUS XMMHUYECKHUX MPOLECCOB MPHU MPOTEKAHUU
KaueCTBEHHOW peaKIUH,TO3BOJISIONICH NACHTU(DUIIUPOBATD MTPETIOKEHHBIC OPTAaHMYECKHE BEIIECTBA

Pa3nes 5. Kunernyeckue U TepMoaMHAMHYeCKHeE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX PeaKuui
CxopocTb OcHOBHOE cojiep:KaHue OK 01
XUMHYECKUX JIP 09
. Teopernueckoe o0yuenue
peaxkuui. OK 02
XUMITYecKoe CKOpOCTh peakLuy, €€ 3aBUCHUMOCTb OT PA3JIMYHBIX (DAaKTOPOB: HPUPOABI PEArHpyOLIUX BELIECTB,
. JIP 04
paBHOBECHE KOHLEHTPAllU pearupyromux BEIIEeCTB, TEMIEpaTypbl U IUIOMAAM PEaKUUOHHONW IOBEPXHOCTH.
TennoBble 3¢ (eKThl XUMUYECKUX peakuil. DK30- U FIHIOTEPMHUUYECKHE, PEAKLIUH.
OO6patumocThb peakiuii. XUMHUYECKOE PABHOBECHE U €T0 CMELIEHHE 0] IEHCTBUEM Pa3IMUHBIX (PAKTOPOB
(KOHLIEHTpalUs pEeareHTOB WM IPOAYKTOB pEaKLMHu, JaBlieHHe, TeMIepaTypa) JUIsl CO3/aHUus
ONTUMAJILHBIX YCIOBU NpOTeKaHUs XxuMuieckux npoueccos. [Ipunnun Jle [llarense
IIpakTH4eckne 3aHATHSA OK 01
JIP 01
Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHMi Ha aHaiu3 (QaKTOpOB, BIHMSIOLIMX Ha H3MEHEHHE
CKOPOCTUXMMUYECKON PEeaklny, B T.4. C MO3UIUNA HKOJOTHUECKH 1eJIeCO00pa3HOro MoBeACHHS B ObITY U OK 02
TPYAOBOM AEATEIBHOCTHU B LIENSX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOUIEH IPUPOAHON CPEJIBI. TP 12
PemieHne mnpakTUKO-OPMEHTHPOBAHHBIX 3aJaHWil Ha npumeHeHue npuHuuna Jle-Illarense s
HaXO0’K/JICHUs HAaIllPaBJICHUS CMEIIEHUS PABHOBECHS XUMUYECKOH peakliuy U aHaJn3 (PakTOpOB, BIUSIOLINX
Ha CMELEHUE XUMUYECKOTO PAaBHOBECHS
Paznen 6. PacTBOpBI
Tema 6.1. OcHoBHOE coiep:KaHue OK 01
JIP 01
Teopernueckoe o0yuenue
OK 02
JIP 04
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[Tonsitue o|PactBopenue kak ¢usnko-xumuueckuii npouecc. PactBoprl. CrnocoObl MPUTOTOBIEHUS PaCTBOPOB. OK 07
pacTBopax PactBopuMocTs. MaccoBas 105151 pacTBOpPEHHOI 0 BemiecTBa. CMBICI IIOKa3aTesl MPeaesIbHO JOITyCTUMON JIP 12
KOHIICHTPALMH U €0 UCIOJIH30BAHME B OLIEHKE SKOJIOTUYECKOI 0€30macHOCTH.
[IpaBuia SKOJOTUYECKH LIEIECOO0Pa3HOT0 IMOBEACHUS B OBITY W TPYIOBOW JESITEIBHOCTH B ILEJSAX
COXPaHEHMsI CBOETO 37I0POBbs U OKPY)KAIOLIEH MPUPOAHOM Cpeibl; ONaCHOCTh BO3/AEHCTBHS HA JKUBBIE
OpraHU3MBbl ONPE/IEICHHBIX BEILECTB.
Perienne mpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33/IaHU HA PacTBOPHI, HCIIOJIb3yeMbIe B OBITOBON U
IIPOM3BOJICTBEHHOH JIEATEIHLHOCTH YeIOBEKa
Tema 6.2.[OcHOBHOE coiepkaHmne OK 01
HccnenoBanue = JIP 09
o a0opaTopHble 3aHATHSA
CBOHCTB PacTBOPOB
pacteop OK 02
JlaGoparopHas pabota «IIpuroroBieHue pacTBOPOB».
JIP 04
[IpuroToBieHHEe PacTBOPOB 3aJaHHON (MaccoBOil, %) KOHLEHTpAHH (C MPAKTHKO-
OPUEHTHPOBAHHBIMUBOIIPOCAMH) M OTIPEACIICHUE CPEIbl BOAHBIX PACTBOPOB. OK 04
Pemienue 3a/1a4 Ha MPUTOTOBJIEHUE PACTBOPOB JIP 01
IpodeccuonanbHO-OpEeHTHPOBAHHOE co/lep:KaHue (CoepKaHNe MPUKJIATHOTO MOKYJIS)
Pazgen 7. XumMus B ObITY U IPOU3BOACTBEHHOM /1eATEILHOCTH Ye10BeKa OK 01
JIP 12
Xumus B ObiTy 1 [OCHOBHOE coaep KkaHue
MIPOU3BOJCTBEHHOMN OK 02
Teopernueckoe o0yuenue
NEeATEIILHOCTH JIPO4
HCI0BCKA Hosgeilmre nocTuxeHnss XUMUYECKOW HAYKU U XUMUYECKON TexHoJoruu. Poib xumun B obecnevyeHuun 04
JKOJIOTMYECKOH, YHePreTUYeCcKO U MuIieBol 0€300acCHOCTH, Pa3BUTHUU MeaunuHbl. [TpaBua noucka u OK
aHalTM3a XUMHUYECKOW WHQPOPMAMU W3 pa3IAYHBIX HCTOYHWUKOB (HaydHas W Yy4eOHO-HaydHas JIP 01
JauTepaTypa, cpeicTBa MaccoBoi nH(popmMaluu, cetb IHTepHeT)
OK 07
IIpakTHyeckue 3aHATHA
JIP 04
[Touck u aHanu3 KeWCOB O MPUMEHEHHH XMMUYECKUX BEILIECTB U TEXHOJIOTUN 6 Oblmy U ¢ yuemom K 4.2

oyoyweii
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npogheccuonanvHoil 0eamenbHOCHU nO memam. Kpacku, CTEKII0, KepaMHuKa, MaTepHabl IS
AIIEKTPOHUKH,

IK 2.2

HaHOMAaTCpHaAJIbl, TCKCTUJIBHBIC BOJIOKHA, HCTOUYHHUKHN SHCPTIHUU, OPraHNYCCKUC U MHUHCPAJIbHBIC
y,[[O6p€HI/IH,J'IeKapCTB€HHBIe BCIIIECTBA, OBITOBAsT XUMHUS.

3amuta: [IpencraBnenue pe3yabTaToB pellieHUs: KecoB B ¢GopMe MUHHU-IOKJIa/la C Mpe3eHTalueH,
BUJICO-POJIMKA, pa3padOTKHU MakeTa caiita u ap.

IIpomeskyTOoUHAs aTTecTALMSA 110 JUCHHMILIMHE (TU(PepeHIIMPOBAHHDBIN 3a4€T)

Bcero

N

1 .
Ilo0 munom yli€6H020 3AHAMUA NOHUMAEemcCA Cﬂec)yiou;a}z munoJyiocus yli€6Hblx 3aHAMUU,

Koo  Buo zanamuii

0. BBonnoe yueOHoe 3ansTHE

1. Y4eOHoe 3aHATHE 110 U3YYEHUIO U IEPBUYHOMY 3aKPEIUICHUIO MaTepHana

2. Y4eOHoe 3aHsTHE 10 3aKPETUICHUI0 3HAHUH U CIOCO0O0B IeUCTBUN

3. VY4eOHoe 3aHATHE KOMITJIEKCHOTO PUMEHEHHS 3HAaHUH U CITOCOOOB IeHCTBUI

4, VYyeOHoe 3aHATHE 110 0000IIEHHIO U CUCTEMATH3AIIMN 3HAHUHA 1 CIIOCOOOB JIelCTBUI
5. VYuebHoe 3aHsATHE TIO POBEPKE, OIICHKE U KOPPEKIIUH 3HAHUKN U CIIOCOO0B JEHCTBUM
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3. YCJIOBUA P YCJIOBUSA PEAJINBALIMU ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

3.1. TpeboBaHUsA K MUHUMAJIbHOMY MAaTE€PHATbHO-TEXHHYECKOMY
o0ecrneyeHuIo

J{ns peanuzanuu IporpaMMbl JUCHUTUIMHBI IPEyCMOTPEHBI CIICTYIONINE
CHeIuaIbHbIC TTOMEIICHUS: yIeOHbI KAOMHET XUMUU U XUMHYECKast J1abopaTopusi.

OO6opynoBanue y4eOHOro KaduHeTa (HALJISIIHbIE OCOOHUS): HAOOPHI
IaPOCTEPKHEBBIX MOJIENIE MOJIEKYJI, MOJIENIN KPUCTAJUIMYECKUX PELIETOK,
KOJUIEKIIUHU MPOCTHIX U CIIOKHBIX BEIIECTB U/WITN KOJUIEKIIMH TTOTUMEPOB; KOJUTCKITUS
TOPHBIX TOPOJ U MUHEPaJIoB, Tabnuna MenzeneeBa, yueOHble (UITBEMBI, IU(PPOBHIE
00pa3oBaTeNbHbIE PECYPCHI.

Texnnueckue cpeacTBa 00y4eHHsI: KOMIIBIOTEP C YCTPONCTBAMHU BOCIIPOU3BEACHUS
3BYKa, MyJIbTUMEIHA-TIPOEKTOP C IKPAHOM.

O6GopynoBanue J1a00paTOPpUU: MUHUMAIBHBIM HA0OpP PEAKTHUBOB M XWMHUYECKOM
IIOCY/IBI.

3.2. UudopmanmonHoe odecneyeHue peaau3anu NporpaMmbl
[lepeuenb yueOHbIX u3aaHni, UHTEpHET-PECYPCOB, TONOJHUTEIHHOU JTUTEPATYPBI:

3.2.1. TlepedyeHb OCHOBHOM U JOTIOJIHUTEIILHOM JINTEPATYPHI:

OcHOBHAag JTUTEPATYPA:

1. Epoxun KO.M., KoBaneBa M.b. Xumus nns npodeccuit u crenuaibHOCTEN
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO MpOQuUIeH: Y4EeOHWK IS CTY/I.
yapexaeHuit cpef. npod. oopazoBanus. — M., 2021.

2. Epoxun FIO.M. Xumus: 3amaun U ynpaxHeHUs: yde0. rmocobue s CTyI.
yapexaeHuit cpen. mpod. oopazoBanus. — M., 2021.

3. Epoxun HO.M. CO0pHUK TECTOBBIX 3aJaHHIl M0 XUMUU: y4eb. mocodue st
cTyn. YupexaeHuit cpen. mpod. oopazoBanus. — M., 2020.

JlomoJIHUTEARHAS JIUTEPATYPA:

1. bmunog, JI. H. Xumus: yueonuk st CI1O / JI. H. baunos, U. JI. [lepduora,
T. B. CokonoBa. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260
c. — ISBN 978-5-8114-7904-7.

2. T'abpuensu O.C., OctpoymoB W.I'. Xumus mist nmpodeccuit u cneruanbHOCTe!
TEXHUYECKOTO Tpoduis: y4eOHMK s CTyA. YUYPESKICHUH cpea. mnpod.
obpazoBanus. — M., 2019.

3. T'abpuensa O.C., OctpoymoB WN.I'., OctpoymoBa E.E. u ap. Xumus s
npodeccuil ¥ cnenuaibHOCTEH €CTECTBEHHO-HAYYHOTO IPOMUIIs: y4eOHUK A
CTYI. YUpexaeHuii cpea. nmpod. oopazosanus. — M., 2020.
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4. Taopuensa O.C., OctpoymoB W.I'., CmamkoB C.A., Jlopodeea H.M.
[IpakTukyM: yueO. mocoOue i CTy 1. yupexaeHui cpea. npod. odpasoBaHus.
— M., 2021.

5. l'abpuensn O.C., OctpoymoB WN.I'., CnaakoB C.A. Xumus: mocobue s
noarotoBku k EI'D: yueb. mocobue myig cTyd. YUpexIeHui cpen. mpod.
obpazoBanms. — M., 2014.

6. I'abpuensn O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3a1aun ¥ ynpakHeHUs: y4eO.
nocoOue I CTyA. yapexaeHui cpen. mpod. odpazoBanus. — M., 2014

7. I'ycea, E. B. Xumusa ana CIIO: yuebHO-MeTomuueckoe mocobue / E. B.
I'ycera, M. P. 3uranmmuna, /. . KynukoBa. — Kazans: KHUTY, 2019. — 168
C.

8. Uepnuxona, H. }O. Xumus B 1ocTynmHOM M3I0KeHUU: yueOHOE TTocoOue aJis
cno / H. FO. YUepnukosa. — 2-¢ u3z., crep. — Cankr-IlerepOypr: Jlans, 2022.

— 316 c.

3.2.2 laTepHeT pecypcehl:

1. Jlanb: anekrpoHHOo-0MOIMOTeuHas cuctema. — URL.: https://e.lanbook.com/

2. Tlopran pyngameHTadpHOTO XUMHYECKOro oopa3oBanus Poccuu. — URL:
http://www.chemnet.ru

3. XuMus s BCeX: WLTIOCTPUPOBAHHBIC MaTepUaIbl TIO OOIICH, OPraHUYECKOM

u Heopranndeckoi xumun. — URL: http://school-sector.relarn.ru/nsm/

Kypnan "Xumust u Kusznab - XXI Bex". - URL: http://www.hij.ru
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB
OCBOEHHMAOBIIEOBPA3OBATEJBHOM
JUCHUIIJINHBI
KoHTpos 1 o11eHKa pe3yIbTaTOB 00YUSHUS OCYIIIECTBIISETCS MIPENoIaBaTesieM
B IIpoIIeCcCe MPOBEACHUS MPAKTUUYECKUX 3aHITHI U TaOOpaTOPHBIX padoT,
TECTUPOBAHMS, & TAK)KE BHIMOTHEHUS O0YJIAFOIITUMUCS WHIANBUYTbHBIX
3aJlaHui, TPOEKTOB, UCCIEAOBaHUMN. Pe3ynbTaTel 00y4eHUs ONPEEIISIOT, 4YTO
oOy4aroniyecs 10HKHbI 3HaTh, IOHUMATh U IEMOHCTPUPOBATH I10 3aBEPUICHUU
W3YUYCHUS JUCITUTUTHHBI.

Jlnst popMupoBaHusi, KOHTPOJISL U OLICHKU PE3YJIbTATOB OCBOCHUS yueOHOM
JTUCIUIUTMHBI UCMIOJIB3YETCS] CUCTEMa OIICHOYHBIX MEPOIIPHUSATHIHA,
IpeICTaBISIIOIIAst COOOM KOMIUIEKC Y4EOHBIX MEPOIIPUSITHIA, COTJIACOBAHHBIX C
pe3ynbTaTamu 00yueHusiu copmynupoBanHbix ¢ yuerom @I'OC COO
(npeametHble pe3yabTathl no qucuuiuinie) u @IoC CIIO.

Mopnyas/Pa3znen/ THunel OEeHOYHBIX
Ne | OK/IIK y Pe3syabrar 00yuyenus .
Tema MEpONPUATHH
I OcHoBHOE coaep:xaHue
1 Paznen 1. DopMyJIHPOBATH
OcHoBBI 0a3oBble MOHATHS U
CTPOEHUs! 3aKOHbI XMMMHU
BellecTBa
1.1 |OKO0l Crpoenne aromoB|CoctaBnsate xumuueckue |l. Tect «Ctpoenue atomoB

XUMHYECKUX
DJIEMEHTOB U
npuponaa
XUMHUYECKOM
CBSI3H

dbopMyJibl COeMHEHUN B
COOTBETCTBHUH CO
CTENIEHBIO OKUCIICHUS
XUMUYECKUX DJIEMEHTOB,
UCXO/Isl U3 BAJICHTHOCTHU U
AIIEKTPOOTPHUIIATETLHOCTH

XAMHYCCKHX DJIEMEHTOB U
IIPUPOJIa XUMHYECKOMN CBA3N».
2. 3aga4M Ha COCTaBJICHHUE
XUMUYECKUX HOpMYyIT
JIBYXaTOMHBIX COCJIMHEHMI
(oKCcHIOB, CyNb(PUAOB,
TUAPUJIOB U T.I1.).

3. 3agaHus Ha UCIIOJIb30BaHUE
XUMUYECKON CUMBOJIMKH U
Ha3BaHUM COCAUHEHMH MO
HOMEHKJIaType
MEKIyHapOJIHOTO COr03a
TEOPETUYECKON U IIPUKIIATHON
XUMHUU U TPUBUATBHBIX




OK/IIK

Monyas/Pa3znen/
Tema

PesyabTaT 00y4yeHus

Tunobl OlIeHOYHBIX
MepONPUATHH

HA3BaHUU JIJI1 COCTABIICHUS
XUMUYIECKUX (HOPMYIT
JIBYXaTOMHBIX COE€IMHEHUHN
(oKkcHua0B, Cynb(PHUIOB,
TUAPUJIOB U T.I1.) U IPYTUX
HEOPTaHUYECKUX COEAUHEHUN
OTJIEJIbHBIX KJIACCOB

1.2

OK 01
OK 02

[lepunonnueckuii
3aKOH U Ta0IuIa
J.1. MenneneeBa

XapakTepru3oBaTh
XUMUYECKUE DIIEMEHTHI B
COOTBETCTBHUH C HX
MOJIOKEHUEM B
MEPUOJNYECKON CUCTEME
XUMUYECKUX DJIEMEHTOB
JI.1. MennaeneeBa

1. Tect «Metamnnueckue /
HEMETAJUIMYECKUE CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K JJIEKTPOHY
XUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C X
BJICKTPOHHBIM CTPOEHUEM U
MOJIOKEHUEM B
MEPUOJUUECKON CUCTEME
XUMHUYECKHX 3aemenToB .M.
MeHpeneeBay.

2. IIpakTueckue 3aJaHus Ha
YCTAHOBJICHHUE CBSI3U MEXKY
CTPOCHUEM aTOMOB
XUMHUYECKHUX AJIEMEHTOB U
MEPUOJNIECKUM U3MEHECHUEM
CBOMCTB XMMHUUYECKHX
3JIEMEHTOB U UX COCAUHCHUIN
B COOTBETCTBHUH C
nonoxkenunem llepuoanueckon
CHUCTEME.

3. IIpakTuko-
OPUECHTHUPOBAHHbBIE
TEOPETUYECKUE 3aITaHUS Ha
XapaKTepU3aluio XUMUYECKUX
3JIEMEHTOB: «MeTallIndecKue
/ HEeMeTaINIMYECKNUEe CBOMCTBA,
3JIEKTPOOTPHULIATEIILHOCTD U
CPOJCTBO K DJIEKTPOHY
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OK/IIK

Monyas/Pa3znen/
Tema

PesyabTaT 00y4yeHus

Tunobl OlIeHOYHBIX
MepONPUATHH

XUMHUYECKHUX DJICMEHTOB B
COOTBETCTBHE C X
3JIEKTPOHHBIM CTPOCHHUEM U
MOJIOKECHUEM B
MEPUOINYECKON CUCTEME
XUMHYECKHUX DJIEMECHTOB
J.1. MenneneeBa»

Paznen 2.
XumMuueckKue
peaxkuuu

Xapakrepu30BaTh THIIbI
XMMHYECKHUX peaKkiui

KonTtpoJsbnas pabora
«CTpoeHue BelecTBa u
XHUMHYECKHE PeaKIum»

2.1

OK 01
OK 04

Tuner
XUMUYECKUX
peaKumit

CocraBisaTe peakuumn
COEIMHEHHSI, Pa3JIOKEHMUS,
oOMeHa, 3aMCIICHUS,
OKHCJIUTENBHO-
BOCCTaHOBUTEIIbHBIC
peakuuu

1. 3agaun Ha cocTaBicHUE
YPaBHEHUM pEeaKIUi:

— COCIMHEHUSI, 3aMEITCHHUS,
pazyioxkeHusi, 0OMeHa,

— OKHUCIIUTEIIBHO-
BOCCTAHOBHUTEIBHBIX peaKIuii
C UCIOJIb30BaHUEM METO/Ia
AJICKTPOHHOTO OajaHca.

2. 3aa4m HaA pacyeT MaccChl
BEIIECTBA WX 00BEMA

ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
niu 00bEMY OHOTO U3
YYaCTBYIOIIHNX B PEAKITUU
BEIIECTB; paCy€Thl

Macchl (00bEMa, KOJTMYECTBA
BEIIIECTBA) MIPOIYKTOB
peaKIuu, €CJIu OJIHO U3
BEIIIECTB UMEET MPUMECH

2.2

DIIEKTPOJIUTHAYEC
Kast TUCCOIAIHS
1 MOHHBIH OOMEH

CocTaBisTh ypaBHEHHUS
XUMHUYECKHUX PEaKInu
MOHHOTO OOMEHa ¢
y4acTHUEM
HEOPraHWYECKUX BEILECTB

1. 3aganus Ha cocTaBICHUE
MOJIEKYJISIPHBIX U HOHHBIX
pEeaKkuui ¢ y4acTueM KUCIOT,
OCHOBAHUM U COJICH,
YCTaHOBJIEHHE U3MEHCHUS
KUCJIOTHOCTH CPEJIbl

34




OK/IIK

Monyas/Pa3znen/
Tema

PesyabTaT 00y4yeHus

Tunobl OlIeHOYHBIX
MepONPUATHH

2. JJabopaTopHnas pabota
"TUIBl XUMUYECKUX peaKiui"

Paznea 3.
Crpoenue n
CBOMCTBA
HEOPraHMYeCKHUX
BellleCTB

HccaenoBarb cTpoeHue u
CBOJMCTBA
HEOpPraHu4ecKUux
BelleCTB

Konrposabnas padora
«CBOliCTBa HEOPraHUYECKHX
BelleCTB)

3.1

OK 01
IIK 4.2
IIK 2.2

Knaccudukanus,
HOMEHKJIaTypa U
CTpPOCHHE
HEOPTaHUYECKHUX
BEIIECTB

Knaccuduiuponars
HEOpPTraHWYECKUE
BEILECTBA B COOTBETCTBUU
C UX CTPOCHUEM

1. Tect «<Homenkiatypa u
Ha3BaHHE HEOPTAaHUYECKUX
BEILIECTB UCXO/S U3 UX
XUMUYECKOUN (OpMYJIIbI WU
COCTaBJIEHUE XUMUYECKON
(bopMyIBl HCXOS U3
Ha3BaHMs BEIECTBA MO
MEKIyHAPOIHOU UITH
TPUBUAIIBHOU
HOMEHKJIAType».

2. 3amauu Ha pacyer
MacCOBOM 10711 (Macchl)
XUMUUYECKOTO AJIEMEHTa
(coenuHeHUs1) B MOJIEKYJIe
(cmecn).

3. IlpakTryeckue 3agaHust 1o
KJIacCU(UKaIIH,
HOMEHKJIaType U XUMHUYECKUM
dhopMysiaMm HEOPraHUYECKUX
BEILIECTB PA3IUYHBIX KJIACCOB.
4. ITpakTueckue 3aJjaHus Ha
OIPEICIICHUE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BUJIA
XUMHYECKOW CBA3U U TUIIA
KPUCTAJUIMYECKON PELIECTKU

3.2

OK 01
OK 02

dusuko-
XUMHUYECKUE

YcranaBIuBaTh
3aBUCUMOCTH (PU3HKO-

1. Tect «OcobenHOCTH
XUMHWYECKUX CBOMCTB
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OK/IIK

Monyas/Pa3znen/
Tema

PesyabTaT 00y4yeHus

Tunobl OlIeHOYHBIX
MepONPUATHH

[1K 4.2
[IK 2.2

CBOMCTBa
HEOPTaHUYECKUX
BEILIECTB

XUMHUYECKHUX CBOMCTB
HEOPraHMYECKUX BEIIECTB
OT CTPOEHHUS aTOMOB H
MOJIEKYJI, a TAK)KE TUIIA
KPUCTAJIMYECKON
pEIIETKH

OKCHJIOB, KHCJIOT, OCHOBaHUH,
aM(OTEPHBIX TUIPOKCUIIOB H
COJICH».

2. 3ajaHus HA COCTABJICHUE
YpPaBHEHUM XMMHUYECKUX
PEAKINM C y4aCcTUEM MPOCTHIX
Y CJIOKHBIX HEOPraHUYECKUX
BEIIECTB: OKCUIOB METAJLIOB,
HEMETAIJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHHUI U
aM(OTEepHBIX THIPOKCHJIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEePU3YIOIIUX UX
CBOMCTBA U CITIOCOOBI
MOJTYYECHUS.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3a1aHus Ha
CBOWCTBA U NOJIyYCHUE
HEOPraHUYECKHUX BEIIESCTB

3.3

OK 01
OK 02
OK 04

Nnentudukarus
HEOPTaHUYECKUX
BEILIECTB

Uccnenosath
Ka4€CTBEHHBIC PEAKIIUU
HEOPTraHUYECKUX BEIIECTB

1. ITpakTuko-
OpUEHTHUPOBAHHBIC 3a/IaHUSI
IO COCTaBIICHUIO XUMUYECKHUX
pEeaKui ¢ y4acTUEM
HEOPTaHUYECKUX BEIICCTB,
HCITOJTB3YEMBIX IS UX
UJeHTH(PUKAITIH.
2.JlaboparopHast pabora:
“Unentudukarus

K

HEOPraHUYE€CKHUX BEIIECTB’

Pa3nen 4.
CrtpoeHnue u
CBOMCTBA
OPraHu4YecKnx

HUccnenoBath cTpOeHHE U
CBOMCTBA OPraHUYeCKHX
BellleCTB

KonTposabnas padora
«CTpoeHue U CBOMCTBA
OPraHU4YecKNX BellecTB)
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Monyas/Pa3znen/

Tunobl OlIeHOYHBIX

Ne | OK/IIK PesyabTaT 00y4yeHus .
Tema MeponpUATHI
BeLleCTB
41 [OKO01 |Knaccudpukanus, |KnaccupunmpoBartsb 1. 3aganus Ha cocTaBieHUE
[IK 4.2 |cTpoeHue u OpPraHUYECKHUE BEIIECTBA B |HA3BAHUK OPTAHUYECKUX
[IK2.2 |HOMEHKIAaTypa  |COOTBETCTBHHU C UX COEIMHEHUH 10 TPUBUAIBHOU
OPraHUYECKUX  |CTPOCHUEM WJIU MEXITYHApOJHOM
BEIIECTB CUCTEMATUYECKON
HOMEHKJIATYpe.
2. 3agaHus Ha COCTaBJIEHUE
MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYJ
OpraHUYECKUX BEIIECTB
OTJEIBHBIX KJIACCOB.
3. 3agauu Ha ONpEICIICHUE
npocreiiei GopMyIbl
OpPTraHUYECKOUN MOJIEKYJIBI,
UCXOJIS U3 DJIEMEHTHOTO
cocTana (B %)
4.2 | OKO01 CBolicTBa YcraHaBnuBaTh 1. 3aganus Ha cocTaBlIeHUE
OK 02 |opranMueckux  (3aBUCUMOCTb (PU3UKO- YPaBHEHUN XUMUYECKHUX
OK 04 |coenuHeHwii XUMHAYECKUX CBOMCTB pEeaKui ¢ y4acTUEM
IIK 4.2 OPraHUYECKUX BEIIECTB OT |OPraHMYECKUX BEIIECTB HA
[1IK 2.2 CTPOECHUSI MOJIEKYJ OCHOBAHUHU UX COCTaBA U

CTpOCHUS.
2. 3a7aHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peaKuui, UUTFOCTPUPYIOIIUX
XMMHUYECKHUE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAaHUS JAHHBIX PEAKIIUM
U1 TeHETHUYECKOM CBS3H
OpTraHUYECKUX BEIECTB
Pa3HBIX KJIACCOB.

3. PacueTHple 3a1a4uu 1o
YPaBHEHUSM PEAKIUU C
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Monyas/Pa3znen/

Tunobl OlIeHOYHBIX

Ne | OK/IIK PesyabTaT 00y4yeHus .
Tema MepOoNPUATHIH
Y4aCTHEM OPTaHHUYECKUX
BEILECTB.
4. JlTabopaTopHas padbota
“IIpeBpaleHnst OpraHu4eCKuX
BEIIECTB MPH HarpeBaHuu"
4.3 | OKO01 Nnentudukanusa (MccinenoaTh 1.IlpakTuko-
OK 02 |opraHM4eckuxX  |KQYECTBEHHBIE PEAKIUH |OPUEHTUPOBAHHBIC 3a1aHUS
OK 04 |BemiecTB, ux OPTraHUYECKUX 10 COCTaBJICHUIO XUMUYECKHUX
[IK 4.2 |3HayeHHUE U COCIMHEHHI OTACNIBHBIX |pEaKLUM C yYaCTUEM
[IK2.2 |npumeHeHune B KJIACCOB OpPraHUYEeCKUX BEILECTB, B T.4.
OBITOBOI U UCIIOJIb3YEMBIX JJI UX
ITPOU3BOJICTBEHH UJEHTU(UKALIMY B OBITY U
Ol 1eATETLHOCTH MPOMBIIUIEHHOCTH.
YeJI0BeKa 2.JIabopaTopnas pabdora:
“Unentudukarus
OpraHUYECKUX COCIUHEHUN
OTJIEJIbHBIX KJIACCOB”
5 Pa3znen S. Xapaxkrepu3oBaTh
Kunernueckue u|BjausiHME PAa3JIMYHbIX
TepMoAuHaAMHuy4e (GaKTOpPOB Ha
cKHe pPaBHOBeCHE U CKOPOCTH
3aKOHOMEPHOCT |XMMH4YEeCKHMX peaKuui
U NIPOTEKAHUA
XHMHYECKHUX
peakuui
5 |OKO0l1 CkopocTb Xapaxkrepu3oBaThb IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02 |xumuueckux BIIMSIHUE KOHLICHTPALMA  |TEOPETUUYECKUE 3aJaHUsS HA
[IK 4.2 |peakuuii. pearupyromux BeecTB U |aHaiau3 (hakTOpOB, BIMSIOLIUX
[IK2.2 |Xumunueckoe TEeMIIEpaTypbl Ha CKOPOCTh |Ha U3MEHEHUE CKOPOCTH
paBHOBECHUE XUMHUYECKUX peaKun XUMHUYECKOU pEeaKIUU.

Xapaktepu3oBaTb
BIIUSIHAE U3MEHECHUS
KOHIICHTPAILIMU BELIECTB,
pEaKLMU CPEABI U
TeMIepaTypsl Ha

[IpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHus HA IPUMECHEHHE
npunnuna Jle-llarense gst
HAXO0XJICHUS HAITPABJICHUS
CMEIIIEHUS PABHOBECHUS
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Monyas/Pa3znen/

Tunobl OlIeHOYHBIX

Ne | OK/IIK PesyabTaT 00y4yeHus .
Tema MepOoNPUATHIH
CMEILIEHHE XUMUYECKOT0 |XMMUYECKOU peaKkiuu u
paBHOBECHUS aHanu3 (aKTOPOB, BIHSIOIITUX
Ha CMEIICHUE XUMUYECKOTO
paBHOBECHS
6 HccienoBath HCTUHHBbIE
Pa3gea 6.
PacTBOPBHI € 32JAHHBIMHU
PacTBoOpbI
XapaKTePpUCTUKAMM
6.1 |OKO01 IlousTue o Pa3zanuate uCTUHHBIC 1. 3agaun Ha MPUTOTOBJICHUE
OK 02 |pacTBOpax pPacTBOPHI pPacTBOPOB.
IIK 4.2 2. IIpakTtuko-
[IK 2.2 OPUEHTUPOBAHHBIEC PACUECTHBIC
3a/1aHusl HA JUCTIEPCHBIC
CUCTEMBbI, UCTIOIb3YEMbIC B
OBITOBOM U
MIPOU3BOJICTBEHHOM
NESATEIbHOCTU YEJIOBEKA
6.2 |OK Ol Uccnenosanne  |MccinenoBath hU3MKO- JlaGoparopHas paboTa
OK 04 |cBoiicTB XMMHUYECKUE CBOMCTBA “IIpurotoBieHNE paCTBOPOB”™
[IK 4.2 |pacTBOpOB VCTUHHBIX PaCTBOPOB
[IK 2.2
Il | IIpodeccnoHabHO-OPUEHTHPOBAHHOE CO/lep:KaHue (CoepKaHUE TPUKJIATHOTO
MO/1YJIs)
7 Paszpnesn 7. OuenuBarsb 3ammra Keica (¢ yuerom
Xumust B ObITY M |[IOCJIEACTBUS OBITOBOM U |0yayuIei
NPOU3BOJACTBEHH [[IPOU3BOJACTBEHHOM npo¢eccuoHaNbHOMI
ol NeSITeJIbHOCTHU YeJI0BeKa |1esITeJILHOCTH)
AEATEJbHOCTH  |C MO3ULUI
YeJI0BeKa IKOJIOTHYECKOM
0e30macHOCTH
OK 01 Xumust B ObiTy u |OnienuBath nocieactsus  |Ketic (¢ yuetom Oymyreit
OK 02  |mpou3BOJACTBEHH |OBITOBOM U npodecCuOHATbHON
OK 04 OM JIESITEIIbHOCTH |IIPOU3BOACTBEHHOM NESATEIIbHOCTH )
OK 07 yeJIoBeKa NESITEIILHOCTH YeJIoBeEKa ¢ |BO3MOKHEIE TEMBI KEWCOB:
[IK 4.2 MMO3UIIMH DKOJOTHUYECKOHN
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OK/IIK

Monyas/Pa3znen/
Tema

PesyabTaT 00y4yeHus

Tunobl OlIeHOYHBIX
MepONPUATHH

[IK 2.2

0€30I1acHOCTH

1. Iloremienue kauMara u
BBICBOOOXIEHUE ra30BbIX
TUAPATOB CO JTHA OKEaHa.

2. bynymue matepuaiibl 1
aBua-, MalluHO- U
npUOOPOCTPOCHMUS.

3. HoBble maTepuansl s
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTUTEINIbHBIX ITPEnapaToB
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