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Pabouas nmporpamma OJ1.07 Xumus pazpaboTaHa B COOTBETCTBHHU CO CICAYIOUIMMHU JOKYMEHTaMH:

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

[Ipuka3z Munnpocsemienuss Poccun ot 14.08.2022 No762 «O6 yrtBepxknenun Ilopsaka
OpraHM3aliil U OCYLIECTBIIEHUS 00pa30BaTENbHON NEATENBHOCTH MO 00pa30BaTeIbHBIM
porpaMMam CpeaHero mpodeCcCHOHATBFHOTO 00pa30BaHUsY;

[Ipuka3z MuHHCTEpCTBa HAYKH U BhICIIero oopa3zoBanusi Poccuiickoit deneparum Ne885 u
npuka3z Munnpocsenienusa Poccuiickoit @enepanun Ne390 ot 05.08.2020 «O npakTrudeckon
noarotroBke (BMecte ¢ «llomoxkeHuemM o mpakTHUECKOH MOArOTOBKE 00yUYAIOLIUXCS)»;
[Tpuka3 MunucrepctBa oOpasoBanusi U Hayku Poccuiickoit @eneparuu 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 Poccuiickoit @enepamun ot 07.12.2017
Nel196 «O6 yrBepxaenuu ¢enepaabHOro rocyIapcTBEHHOro 00pa3oBaTeIbHOro0 CTaHaapTa
cpemHero mpodeCCUOHANBLHOTO 00pa3zoBaHusi no crenuaibHocTd 54.02.01. Huzaiin (1o
oTpacisM) uznenuit (B pen. npukaza Munnpocsemenust Poccun ot 01.09.2022 Ne 796);
[Tpuxa3z Munnpocsemenust Poccun ot 23.11.2022 Ne 1014 «O6 ytBep:xkaenuu penepanbHOi
00pa3oBaTeIbHON MPOrPaMMBI CPEIHEro O0IIero 00pa30BaHUY;

[Tpuka3z Munnpocsemenus Poccun ot 30.08.2022 Ne 631 «O06 yTBepkaeHUH (eneparbHOTO
nepeyHsi y4yeOHMKOB, JOMYIIEHHBIX K HCIOJIb30BAHUIO TMPH peaM3allMd HUMEIOIIUX
TOCY/IapCTBEHHYIO AaKKpEAMTALUI0 OO0pa30BaTEeNbHBIX MPOrpaMM Ha4yallbHOTO OOIIero,
OCHOBHOTO O0IIIET0, CPETHEr0 O0IIero 00pa3oOBaHuUs»

Pacniopszkenue Munnpocsemenust Poccun ot 30.04.2021 r. NeP-98 «O0 yrBepkieHuun
Konmenmun ~ mpemonaBanust  00mieoOpa3oBaTeNbHBIX  JUCHHUIUIAH € YYETOM
npoeCCHOHATBPHON ~ HANPABICHHOCTH  MPOrpaMM  CPEAHEro  MpohecCHOHAIBLHOTO
00pa3oBaHusl, peaan3yeMbIX Ha 6a3e OCHOBHOTO OOIEro 00pa3oBaHMs»;

Pacnopsokenne Munmnpocsemenust Poccun ot 25.08.2022 r. Ne P-198 «O06 yrBepxaeHuun
Metonuk mnpenojaBaHuss Mo 00IIe00pa3oBaTeNbHBIM (00s3aTE€IbHBIM) AUCLMIIINHAM
(«Pycckuit s1361K», «JIlutepatypay», «THOCTpaHHBIN S3bIKY, «Marematukay, «ctopusy (umu
«Poccuss B wmupe»), «Dusnueckas  KyiabTypa», «OCHOBbl  0€30MacCHOCTH
KU3HenesTenbHocT», «IHB») ¢ yuetom nmpodeccnonanbHOM HapaBI€HHOCTH MPOTrpamMm
CpemHero mpoQecCHOHAIBHOTO 00pa30BaHMs, pPeau3yeMbIX Ha 0a3e OCHOBHOTO OOIIEro
o0Opa3oBaHus, MpelyCMAaTPUBAIOLINE HMHTEHCUBHYIO O0II€00pa30BaTENbHYIO MOATOTOBKY
oOydaromuxcsi € BKJIOYEHHEM  MPHUKIAJHBIX  MOJyJeH,  COOTBETCTBYIOIIUX
npoeCcCHOHATBHOM HAMpPaBIE€HHOCTH, B T.4. C Y4YETOM IPUMEHEHHUS TEXHOJIOIHi
JUCTAHIIMOHHOTO U 3JIEKTPOHHOTO 00yUeHHSI»;

MeTtonyeckue peKOMEHIalHK 110 peau3aluu CpeHero o0uero oopa3oBanus B mpeaenax
OCBOCHHSI 00pa30BaTEIbHON MPOrPaMMBbl CPEIHETO MPOodhecCHOHATBLHOTO 00pa30BaHMs HA
6a3e ocHoBHOTO 0011er0 0Opa3zoBanus (ITucemo Munnpocsemenust Poccun ot 01.03.2023 1.
Ne05-592);

[TpumepHnas paboudas mporpamMMa o01e00pa3oBaTeIbHOW yIeOHOW AUCIUIUIUHBL « XUMUS»
(6a30BBII ypOBEHb BapuaHT 2) i MPOPECCHOHAIBHBIX 00pa30BaTEIbHBIX OpPraHU3AINM,
IpeJICTaBICHHAs B peecTpe
https://firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-prepodavaniya/
[Tonoxenue o paboueld mporpamme o00IIE00pa30BATEIbHBIX JUCHMIUIMH C YYETOM
npoeCCHOHATBLHON  HANpaBICHHOCTH  00pa3oBaTENIbHBIX ~ MPOrpaMM  CPEIHEro
npodeccuoHanbHOro 00pa3oBaHMs OOKETHOTO MPOoECCHOHAIBLHOTO 00pa30BaTEIbLHOTO
yupexeHus T. byitHakcka «Komiemk 5)KOHOMUKY U TPEIPUHAMATENbCTBAY:



https://firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-prepodavaniya/

e [lonoxenue 0 PaKTHYECKON MOJITOTOBKE oOyyaronuxcs OIOIKETHOTO
npodeccHoHaTEHOT0 00pa30BaTENLHOTO yupexkaeH s T. byliHakcka «Koiemx S3KOHOMUKH
U TIPEANPUHUMATENbCTBAY:

e [lonoxxeHne O TEKyIIEeM KOHTPOJE W MPOMEXKYTOUHOM artectanuu ctyneHToB ['BIIOY Pl
«KDully, obyuaronmxcst mo 00pa3oBaTeIbHBIM IPOrpaMMaM CPEIHET0 TPOheCcCHOHATBHOTO
00pa3zoBaHus;

o Ilonoxxenue o QopmupoBaHUM (OHJA OIEHOYHBIX CPEICTB IS MPOBEICHUS TEKYIEro
KOHTPOJIA YCHEBAEMOCTH, TPOMEXYTOUYHOW arTecTaluy OOy4aromuxcsi OrJHKETHOTO
npodeccHoHaTEHOTO 00pPa30BaTENLHOTO YUpEeKAeHUS T. byiiHakcka «KoiemK SKOHOMHUKI
U TIPEANPUHUMATENbCTBAY:

Paccmorpeno Ha 3acemanum IILK oOmerymanuTapHelx W 001Ie00pa3oBaTeIbHBIX
qucIUIuiH npotokoi Nelot «28» aBrycra2023r.

ITpencengrens JMIK
% ' Caxasarosa 3. C.

Ono6peno metoa. CoBerom KOull
[Tporoxon Nelot «29» aBrycra 2023r.
Meroanuct K9ull ,

% 4
,/V

Paspaborunku: /[>kamaBoBa YMysT AOaypaxMaHOBHA, IPeNoAaBaTesb 00IIe00pa3oBaTeIbHBIX
mucuummma KOull

["'acananuena V.I'




COJIEPKAHME

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

3akJajKa He OInpe/eseHa.

2.CTPYKTYPA U COAEP)KAHUE OBIIEOBPA3OBATEJIBHON
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
o0pa3oBaTeIbHON MPOrpaMMbI

O6meoOpa3oBaTenbHas AUCIUIUITMHA « XUMUSH U3ydaeTcsl Ha 6a30BOM YPOBHE B
00111e00pa3oBaTeNbHOM IIUKIIE Y4eOHOTO IJIaHa OCHOBHOM MTpo(ecCHoHaNbHON
o0pa3oBaTeNnbHOM U ABJsIETCS 00s13aTEILHON YaCcThIO 00111e00pa30BaTEIHLHOTO
IMKJIa 00pa3oBaTeNbHON MporpaMMbl B cooTBeTcTBUU ¢ PI'OC cnemumanpHOCTH
54.02.01. JIu3aiin (110 otpacisam). TpyaoeMKOCTh TUCIUIUIMHBI « XUMUS» HA
0a30BOM yYpOBHE COCTABJIACT /2 Yaca, N3KOTOPHIX 64 yaca — 6a30BbIi MOTYJIh (6
pa3zenoB) 1 8 4acoB — MpHUKIAIHON Moty k(1 pa3ien), BKIFOYAIOLINH TPaKTHKO-
OpUEHTHUPOBaHHOE cojiep:kanue B cooTBeTcTBUU ¢ PI'OC criennasbHOCTH
54.02.01. Auzaiin (o otpacisam). [IpukinaaHoli MOAYJIb BKIFOYAET OAUH pa3aeil.
Paznen 7 «Xumus B ObITY U POU3BOJICTBEHHOM JICSITEIIBHOCTH YEJIOBEKAY
peanu3yeTcs Ha MaTepualie KelcoB, CBSI3aHHBIX C AKOJIOTMYECKO 0€30MacHOCThIO
Y OIIEHKOW MOCIIeICTBUI OBITOBOW U MPOU3BOACTBEHHOU JIESITEILHOCTH Oy Iyt
npodeccruoHanbHO AesTenbHOCTH oOydaronuxcs. [lepuoa o0yuenus u
pacrpesiesieHre 1Mo ceMecTpam OINpeICTEHbI C Y4eTOM JIOTUKU (HhOPMUPOBAHUS
IPEIMETHBIX Pe3yJIbTAaTOB, OOUIMX U MPOGECCUOHATBHBIXKOMITETCHIINH,
MEXITPEAMETHBIX CBS3CH C IPYTUMHU TUCITUIIIMHAMEU 00111e00pa30BaTeIbHOTO U
o01enpodecCuoOHaIBHOTO IUKIJIOB Y4eOHOTO I1aHa B cooTBeTcTBUM ¢ DI'OC
cnenuaibHocT 54.02.01. Jluzaitn (o oTpacisim).

1.2. llenu v JIaHUPYeMble Pe3yJabTaThl 0CBOCHUSA TUCHUIIIMHBI
1.2.1. lenu v 3a0a4u JUCIHUILIAHBI

Heas:

®opMUpOBaHUE Y CTYACHTOB MPEICTABICHUS O XUMHUECKOW COCTABIISIOIIEH
€CTECTBEHHO-HAYYHOI KapTHUHBI MUPA KaK OCHOBBI IPUHATHUS PELICHUI B
’KU3HEHHBIX U MIPOU3BOJCTBEHHBIX CUTYalUsAX, OTBETCTBEHHOI'O MIOBEJICHHUS B
MIPUPOTHOU Cpele.



3agauyy AMCIUILINHDBI:

1) chopmupoBaTh TOHMMaHHWE 3aKOHOMEPHOCTEH MPOTCKAHHUS XHUMHYECKUX
IIPOLIECCOB U SIBJICHUW B OKPY>KAIOIEH CpeJie, LIEJIOCTHOM HAYYHON KapTUHBI MUDA,
B3aMMOCBSI3H U B3aUMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMCHHS COCTaBIATH (POPMYJIBI HEOPraHMUECKUX M OPTraHHMYECKUX

BCIICCTB, YPaBHCHUA XUMHUYCCKHUX pCaKHHﬁ, 00BACHSITH nux CMBICJI,
HHTCPIIPCTUPOBATDL PC3YJIbTAThEI XUMHYCCKHUX OKCIICPUMCHTOB,

3) chopMHpOBAaTh  HABBIKA  TPOBEIACHUSA  TPOCTEHIINX  XHUMHYECKUX
AKCIIEPUMEHTAJIbHBIX HCCJICIOBAaHUN C COOJIIOZIEHHEM TIpaBWJI 0OE€30IMacCHOIo
oOpallleHHsI C BEIIeCTBaMH U J1a00paTOPHBIM 000PY/I0BAHUEM;

4) Pa3BUTb YMCHHA HCIIOJIb30BATb I/IH(l)OpMaI_[I/II-O XUMHYCCKOI'0 XapaKTcpa H3
Pa3INYHbIX HCTOYHHUKOB,

5) copmupoBaTh YMEHHS MPOTHO3MPOBATH MOCICACTBHS CBOCH JCATCIHHOCTH M
XUMUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MTPOIIECCOB;

6) chopmupoBaTh MOHMMAaHWE 3HAYMMOCTH JTOCTIDKCHUH XUMHUYECKOW HAYKH W
TEXHOJIOTUMN ISl pa3BUTHS COLIMAILHON M MPOU3BOJICTBEHHOM cdhep.

1.2.2. Ilnanupyemblie pe3yJibTaThbl OCBOEHHMSI  001e00pPa30BaTeIbLHOM
aucuuIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue yuyeOHas JUCUUIUIMHA « XUMUS» UMEeT NMpu (POPMUPOBAHUU HE
TOJIBKO OOIIMX KOMIIETEHIIMH. (Tabuuia 1), HO U B co3aHuu 0a3bl I
(bopmupoBanus mpodheCcCHOHATBHBIX KOMIIETEHIINH (Tabnuma 2).



THNBI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3yabrat 00y4eHusi .
MeponpusiTHil
| | OcHoBHOE coep:kaHue
1 Pazpnen 1. OcHoBBI ®opmymposars
0a3oBble NOHATHUS U
CTPOeHMS BelllecTBa
3aKOHBI XMMHHU
1.1 [ OK 01 CtpoeHne aToMOB Cocrapisate xumudeckue |1. Tect «CtpoeHne aToMoB
XUMHUYECKUX 3JIEMEHTOB |(DOPMYIIbI COSAMHEHUM B |XMMUYECKUX JIEMEHTOB U
U IPUPOJIa XUMUYECKON |COOTBETCTBUH CO IpUPOJIa XUMUYECKOM
CBSI3U CTETNCHbIO OKUCIICHUS CBSI3H.
XUMHUYECKUX JJIEMEHTOB, |2. 3aJaui Ha COCTABIICHUE
WCXOJIS N3 BAICHTHOCTH U | XHMHUYECKUX POPMYTT
AIEKTPOOTPHUIATEIIBHOCTU |IBYXaTOMHBIX COETUHEHUN
(okcu10B, Cynb(pUIOB,
TUAPUJIOB U T.I1.).
3. 3agaHus Ha
UCIIOJIb30BaHUE
XUMHYECKON CUMBOJIUKU U
Ha3BAHUU COEAUHEHHI 110
HOMEHKJIAType
MEXIYHAPOJAHOTO COI03a
TEOPETUYECKON 1
MPUKIATHON XUMUH U
TPUBUAIBHBIX HA3BaHUU AJIS
COCTaBJICHUS] XUMUYECKUX
dbopMyI ABYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynb(pUA0B, TUAPUIIOB U
T.I.) U IPYTUX
HEOPTaHUYECKUX
COETUHEHUN OTHEIBLHBIX
KJIACCOB
1.2 | OKO01 |I[lepmoauueckuii 3aK0oH u|XapaKkTepu3oBaTh 1. Tect «Mertannuueckue /
OK 02 tabmuma J[.1. XHMHUYECKHE JIEMEHTHI B |HEMeTaUINYeCKUe
Meneneena COOTBETCTBHUU C UX CBONCTBA,

MI0JIO)KEHUEM B
MIEPUOIUYECKON CUCTEME
XUMHUYCCKHUX IJICMECHTOB
J.1. MenneneeBa

3JEKTPOOTPULIATENBHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX
AJICKTPOHHBIM CTPOCHUEM U
MTOJIOXKEHUEM B
MEPUOJUYECKON CUCTEME
XUMUYECKHUX HJIEMEHTOB
J.11. MeHaenaeeBay.
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OK/IIK

Monyas/Pa3znen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

2. [IpakTuyeckue 3aqaHus
Ha YCTAHOBJICHHUE CBA3HU
MEXK]ly CTPOCHUEM aTOMOB
XUMHYCSCKHX IJIEMEHTOB B
NEePUOIUYECKUM
N3MECHEHHEM CBOMCTB
XHUMUYCCKHX DJIEMCHTOB U
WX COCINHECHHI B
COOTBETCTBHUH C
TTOJIOKECHUEM
[lepuoanueckoil cucreme.
3. IIpakTuko-
OPUEHTHPOBAHHBIC
TEOPETUUECKHE 3aJaHusI Ha
XapaKTepU3alnio
XHMUYECKHX DJIEMCHTOB:
«MeTtannnyeckue /
HEMeTaJlJINYeCKHe
CBOMCTBA,
3JIEKTPOOTPHULIATEIIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHUMUYECKHX DJIEMCHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM U
ITOJIO’KEHUEM B
NIEPUOIUYECKON CUCTEME
XUMHYECKHX 3JIEMEHTOB
J.1. MenneneeBay

Paznea 2. Xumnueckue
peakuuu

XapakTepn3oBaTh THIIbI
XHMHYECKHMX peakumni

KonTpoabnas padora
«CTpoeHue BenecTsa u
XHMHYECKHe PeaKIun»

2.1

OK 01
OK 04

THUIBI XUMHYECKUX
peakuui

CocTaBiATh peakiuu
COETMHEHUS, PA3NIOKEHUS,
oOMeHa, 3aMelleHs,
OKHMCIIMTEILHO-
BOCCTAHOBUTCIIbHBIC
peaxIuu

1. 3amaun Ha cocTaBiICHUE
YPaBHEHUU PEAKLUN:

— COEIMHEHMS, 3aMEIICHMUS,
pasnoxeHusi, o0OMeHa,

— OKHCJIMTEIBHO-
BOCCTAHOBUTEIHHBIX
peaKIuil ¢ UCII0JIb30BaHUEM
METO0/1a PJIEKTPOHHOTO
OajaHca.

2. 3agaun Ha pacyeT Macchl
BEIISCTBA WK 00BEMA
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OK/IIK

Monyas/Pa3znen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

ra3oB 10 U3BECTHOMY
KOJINYECTBY BELIECTBA,
Macce Wi 00bEMY OJIHOTO
U3 y4acTBYIOIIUX B
pEeaKIK BELIECTB; PACUETHI
Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA)
IPOAYKTOB PEAKILINH, €CIH
OJIHO U3 BEILIECTB UMEET
IpUMeECH

2.2

DIEeKTpOIMTHYSCKAS
NUCCOLMANUS Y1 UOHHBII
o0MeH

CocTaBiITh YpaBHCHUA
XUMHUYCCKUX PCAKIIUU
HOHHOI'0 OOMeHa ¢
ydyacTuem
HCOPTraHNYCCKUX BCIICCTB

1. 3amanus Ha cocTaBJICHUE
MOJICKYJISIPHBIX U MOHHBIX
peaxIuii ¢ yuactueM
KHCJIOT, OCHOBAaHHUH U
COJIEH, YCTAaHOBJICHUE
M3MEHEHUS KUCIIOTHOCTHU
cpenbl

2. JJabopaTtopHas pabota
"THIIB XUMHYECKUX
peakuin"

Paspnen 3. Ctpoenue u
CBOliCTBa
HEOPraHu4eCcKHuX
BeleCTB

HccnenoBath cTpoeHue u
CBOIICTBA
HEOPraHMYecKuXx
BellecTB

KonrtpoabsHnas padora
«CBoiicTBa
HEOPraHHu4eCKHuX
BeLIECTB)»
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OK/IIK

Monyas/Pa3znen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

3.1

OK 01
IIK 4.2
IIK 2.2

Knaccudukanms,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTaHHYECKUX
BEIIIECTB

Knaccudumnuposats
HEOpraHUYEeCcKue
BEIIECTBAa B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON HOpMYIIbI TN
COCTaBJICHUE XUMUYECKOMN
(bopMyIbI HCXOS U3
Ha3BaHUs BEILIECTBA 110
MEXKTYHApOAHON WU
TPUBHUAIBLHON
HOMEHKJIAType».

2. 3aauu Ha pacyer
MacCOBOH 101U (MaccChl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. lIpakTrueckue 3aganus
10 KJIacCU(UKAIINH,
HOMEHKJIaType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IlpakTryeckue 3a1aHus
Ha OTpe/eTIeHIE
XUMHUYECKOH aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTH
BUJIa XUMHUYECKOU CBSI3U U
TUTIA KPUCTAJUTMYECKOM
pElIeTKH

3.2

OK 01
OK 02
IIK 4.2
K 2.2

DU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BCIIIECTB

YcranaBauBaTh
3aBHUCHUMOCTh (PU3HUKO-
XHMHYECKHUX CBOMCTB
HEOPTraHWYECKUX BEIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAaK)Ke TUTIA
KPUCTAJUIMYECKOU
peleTKu

1. Tect «Ocobennoctu
XUMHYECKHX CBOICTB
OKCHJI0B, KUCJIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHUIOB U COJIEMM.

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX
peakuuil ¢ yqyactueM
IIPOCTBIX U CIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJI0B METAJJIOB,
HEMETAJIJIOB U aM(OTEPHBIX
3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
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OK/IIK

Monyas/Pa3znen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

OCHOBaHUH ¥ aM(OTEPHBIX
THJIPOKCHJIOB,
HEOPTaHUYECKUX COJICH,
XapaKTePU3YIOIINX UX
CBOMCTBA U CIIOCOOBI
MOJTyYCHUS.

3. IlpakTuxo-
OPUCHTHPOBAHHbBIC
TEOPETUYECKHE 3a/IaHus Ha
CBOMCTBA U MOJTyYCHHUE
HEOPraHMYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxanus
HEOPraHHYECKUX
BEIIECTB

Hccnenosats
Ka4eCTBEHHBIC PEAKIINH
HEOPraHWYECKUX BEIIECTB

1. IlpakTuko-
OpUEHTUPOBAHHbBIC 3aJaHUS
10 COCTaBIICHUIO
XUMUYECKHUX PEAKLUN C
y4aCTHEM HEOPTaHHMYECKUX
BEIIECTB, UCIOJIb3YEMbIX
JUTSL UX WICHTU(UKALINH.
2.JIaboparopnas paboTa:
“Unentruduxans
HEOPraHUYECKUX BEIIECTB”

Pasnen 4. Ctpoenne u
CBOliCTBa
OPraHMYecKux
BellleCTB

HccnenoBath cTpoeHue u
CBOIICTBA OPraHMYeCKHX
BELIECTB

KonTpoabnas padora
«CTpoeHune u CBOMCTBA
OPraHM4ecKHX BelecTB)

4.1

OK 01
1K 4.2
K 2.2

Knaccudukanus,
CTPOCHHE U
HOMECHKJIATypa
OpPTaHHYECKUX BEIICCTB

Knaccugunuponats
OpraHMYEeCcKHe BEIIECTBA B
COOTBETCTBHUH C UX
CTPOCHUEM

1. 3agaHus Ha cOCTaBIICHUE
Ha3BaHUM OPraHUYECKUX
COETUHEHUH I10
TPUBHUAIBHON WU
MEXKTYHapOHOMN
CHCTEMaTUYCCKOU
HOMEHKJIaType.

2. 3agaHus Ha COCTaBIICHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hopMyI1
OpPTaHUYECKUX BEIIECTB
OTJEIBHBIX KJIACCOB.

3. 3aauu Ha ONpeeIeHue
npocTteiiimen GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJIS U3 DIIEMEHTHOT'O
cocrasa (B %)
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OK/IIK

Monyas/Pa3znen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

4.2

OK 01
OK 02
OK 04
IIK 4.2
[IK 2.2

CBolicTBa OpraHUYECKUX
COETUHEHUN

VcranaBiauBaTh
3aBUCUMOCTH (DU3HKO-
XAMHYECKHUX CBOMCTB
OpraHUYECKHUX BEIIECTB OT
CTPOCHHUS MOJIEKYJI

1. 3amanus Ha cOCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakuuii ¢ yuactueM
OpPraHMYECKUX BEIIECTB Ha
OCHOBAHHUU UX COCTaBa U
CTPOCHHUSI.

2. 3agaHus Ha COCTaBJICHUE
YpPaBHEHUN XUMHUUYECKUX
peakuuid,
WLUTIOCTPUPYIOIINX
XUMHYECKHE CBOMCTBA C
y4€TOM MEXaHU3MOB
MPOTEKAHUS JAaHHBIX
pEaKUUil U TeHETUYECKOU
CBSI3U OPTaHUYECKUX
BEII[ECTB Pa3HBIX KJIACCOB.
3. PacuerHsble 3a1a4u M0
YPaBHEHUSAM PEaKIuii C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.

4. JIaboparopHas paboTa
“IIpeBpameHus
OpTraHUYECKUX BEIIECTB MPHU
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04
IIK 4.2
IIK 2.2

Nnentuduxanus
OpraHUYECKUX BEIECTB,
HUX 3HAYE€HUE U
MIPUMEHEHHE B OBITOBOIA
Y MIPOU3BOJCTBEHHOMN
JIeSITEILHOCTH YeJIOBEKa

Hccnenosats
KAa4C€CTBCHHBIC peaKHI/II/I
OpPraHu4eCcKuX
COE€IUHEHHUH OTACIBbHBIX
KJ1aCCOB

1.IIpakTuko-
OPUEHTUPOBAHHBIE 3aJaHUS
M0 COCTaBJICHUIO
XUMUYECKUX PEaKIUi ¢
Y4aCTHEM OPTaHMYECKUX
BEIECTB, B T.4.
UCIIOJIb3YEMBIX JJIS UX
UACHTU(UKAIY B OBITY U
MPOMBIITUICHHOCTH.
2.JIaboparopnas paboTa:
“Unentuduxanus
OpraHUYECKUX COECTUHEHUM
OTJIENbHBIX KJIACCOB”

Paznea 5.
Knnernueckue n
TePMOAUHAMMYECKHUE
3aKOHOMEPHOCTH
NMPoTeKAHUS

Xapakrepu3oBaTh
BJIMSIHHE PA3JTHYHBIX
(¢axkTopoB Ha
PaBHOBECHE U CKOPOCTH
XHMHYECKHX peaKuui
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THNBI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3yabrat 00y4eHusi .
MeponpusiTHil
XHUMHYECKHX peaKkuui
5 [ OKO01 CkopocTh XMMHUYECKUX | XapakTepru3oBaTh [IpakTuko-
OK 02 |peakumii. XMuMHUYECKOE (BIMSHME KOHLUEHTPALMM |OPUEHTHPOBAHHBIE
I[IK 4.2 |paBHOBecue pearupyrouux BEIEeCTB U |TEOPETUUECKHE 3a/laHus Ha
K 2.2 TEMIIEPATypPhI Ha CKOPOCTH |aHAIH3 (GaKTOPOB,
XUMHUYECKUX PEaKIMi BIIMSIOUINX HA U3MEHEHUE
XapakTepu3oBarhb CKOPOCTH XUMHUYECKOM
BIIUSTHUE U3MEHEHUS peakiuu. [IpakTuko-
KOHIIEHTPAIIUHU BEIIECTB, |OPUEHTHUPOBAHHBIC 3aJaHUS
pEaKIuu cpeasl u Ha MPUMEHEHUE MPUHIUIA
TeMIepaTypbl Ha Jle-IllaTense aiist
CMEIIIEHNE XMMHUYECKOTO |HaXO0XK/I€HUs HalpaBJIeHUS
paBHOBECHS CMEILIEHUS] PaBHOBECHUS
XAMHYECKON PEaKUU U
aHayu3 GakTopoB,
BIIUSIIOUINX HA CMEILICHUE
XUMHYECKOTO PaBHOBECHS
6 HccaenoBaTh HCTHHHBIE
Pa3znen 6. PacTtBopsl PACTBOPBHI C 3aJaHHBIMHA
XapaKTepuCTHKAMH
6.1 | OKO01 |Ilonsatue o pactBopax |Pa3nuuarh uCTHHHBIE 1. 3amaun Ha
OK 02 pacTBOpHI IIPUTOTOBJICHUE PACTBOPOB.
[IK 4.2 2. lIpaktuko-
K 2.2 OPUEHTHUPOBAHHBIE
pacueTHbIe 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U
IIPOM3BOJCTBEHHOM
JESATEIIBHOCTH YEJIOBEKA
6.2 | OKO01 |HccnenoBanue cBoiictB |HccienoBaTh GU3NKO- JlaboparopHas paboTa
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBneHue
[IK 4.2 UCTHUHHBIX pacTBOPOB pacTBOpoB”
K 2.2
Il | IlpogeccnoHaILHO-OPHEHTHPOBAHHOE CO/IepKaHue (CoaepKaHue MPUKJIATHOTO
MO/1YJIAA)
7 Paznea 7. OuenuBath nocJjeAcTBHA [3aMTa Kelica (¢ yueTom

Xumus B ObITY H
NPOU3BOACTBEHHOM

ObITOBOI U
NPOU3BOACTBEHHOM

Oynyiuei
npogdeccuoHaIbLHOM
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THNBI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3yabrat 00y4eHusi .
MeponpusiTHil
AeATeJIbHOCTH AeATeJIbHOCTH YeJI0BeKa |1esiTeJIbHOCTH)
YyeJI0BeKa ¢ MO3MIIUIA
JKO0JIOTHYECKOM
0e301macHOCTH
OK 01 Xumus B OBITY H OnenuBatp nocnenacTsus |Keiic (¢ yuerom Oymymieit
OK 02 |mpou3BOJICTBEHHOM OBITOBOM U npodecCuoHaTbHON
OK 04 [neATenbHOCTH YEIOBEKA (POM3BOACTBEHHOMN JESITEIIBHOCTH )
OK 07 JIeATETLHOCTH YelioBeKa ¢ |Bo3MOKHBIE TEMBI KEHCOB:
[IK 4.2 no3utuii skosoruueckor | 1. Ilorennenue kiumara u
IIK 2.2 0€e30I1aCHOCTHA BBICBOOOYIEHUE Ta30BBIX

THJPATOB CO JTHA OKeaHa.
2. Byaymue MaTepuaibl JUis
aBHa-, MaIIMHO- U
npuOOPOCTPOCHUSL.

3. HoBele maTepuaisl i
COJIHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PacTUTENBHBIX MPETapaToB

Koa an4HoCTHBIX

JIMYHOCTHBIE pe3yJbTaThbl peajiu3allui MPOorpaMMbl BOCIIMTAHUS

pe3yJbTaToB
peaju3anuu
NPOrpaMMblI
BOCIIUTAHUS
JIP 01 . ChopMHPOBaHHOCTb POCCUHCKOM I'paxkTaHCKOW UIEHTHYHOCTH,
NaTpPUOTH3MA , YBAXKEHHSI K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH
nepen PonuHon, ropnoctu 3a ¢BoM Kpai, cBox0 Poguny, mpouioe u
HacTos1lee MHOTOHAMOHAJIBHOTO Hapoaa Poccun, yBaxenue
roCyJapCTBEHHBIX CUMBOJIOB (rep0,diar,r/MMH).
JIP 04 CdopMHpOBaHHOCTH MUPOBO33PEHHUS , COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HayKH U OOIIECTBEHHOM NMPaKTUKH, OCHOBAHHOT'O Ha
JMasore KyJibTyp, a TaKXKe pa3Iu4HbIX (OpM 0OIIECTBEHHOTO CO3HAHUS,
OCO3HAaHHE CBOETO MECTA B MOJUKYJIBTYPHOM MHPE.
JIP 09 ["'0TOBHOCTB U CITOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPA30BAHUIO B TEUECHHE
BCEH JKM3HU; CO3HATEIbHOE OTHOIIEHUE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK
YCJIOBHIO YCIICTITHON PO eCCHOHATTEHON U 0OIIECTBEHHOMN JEATEHHOCTH,
JIP 12 Oco3HaHHBI BBIOOp Oyaymied mpodeccud Ha OCHOBE TOHMMaHHUS €€

ACATCIIBHOCTH KaK K BO3MOXHOCTH JIMYHOI'O Y4YaCTuss B PCHICHHUU

[IEHHOCTHOTO COJAEpaHMsI U BO3MOXKHOCTEH pealu3aluud COOCTBEHHBIX
KU3HCHHBIX IIJIJAHOB; TPAXKIAHCKOE OTHOIIEHUE K TPOodecCHOHATBHON

06H_ICCTB6HHLIX, roCcyaapCTBCHHBIX, OGIJ.IGH&LII/IOHEU'ILHLIX HpO6HCM;
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2. CTPYKTYPA M COJEPKAHUE OBIIIEOBPA3OBATEJBLHOM

JANCHUIIJIIMHBI «XUMUS»
2.1. O0beM JUCHMILUIMHBI U BUABI Y4eOHOH padoThl
Bun yueO6Hoii padoThI Obrem b
yacax

O0beM 00pa3oBaTeIbHOM NPOrPAMMBbI JUCHMIIHHBI 72
B T.Y.
OcHOBHOE coaepkaHue 64
BT. U..
TEOPETUUECKOE 00yUCHHE 30
MPAKTUYECKUE 3aHATUS 24
1abopaTopHBIC 3aHATHUS 10
IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE COIEPKAHUE 5
(conep:kaHue NPUKIATHOTO MOILYJISA)
BT. 4.
TEOPETUUYECKOE 00yUCHHE 2
MIPAKTUYECKUE 3aHATUA 4
IIpome:xxkyTounas arrecranus (quddepeHrnpoBaHHBIHN )

3a4er)
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2.2. KanengapHo - TeMaTu4ecKuii IJIaH U coJep:KaHue TUCHUTLTUHBI

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 XUMHUH. XUMUYECKUU DJIEMEHT. 2
3]IEMEHTOR DnekTpoHHas KoHpurypamus aroma. Kiaccudukanus XAMUYeCKHX dieMeHTtoB (S-, p-, d- 9
uIpHpoaa AJeMeHTHI). BasleHTHBIE AJeKTPOHBI. BaneHTHOCTh. DIEKTpOHHAs MPUPOJAa XUMHUYECKON 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 XUMHUYECKUX (OPMYNI JIBYXaTOMHBIX COEAMHEHUN (OKCHIOB,
Cynb(pUA0B, TUAPHUIOB U T.I1.) H IPYTUX HEOPTAaHUIECKUX COCTUHEHHUHN OTIEITHHBIX 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 [leprnoinueckoi 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 U3MEHEHUSI 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/IaHUIN 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 OKHCICHUS. OKHCINTEIbh U BOCCTAHOBHUTEID.
CocraBieHue n YpaBHHUBAHUC OKHCJIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ METOJ0OM
SJICKTPOHHOI'O Oaanca. OKHCIUTEIBFHO-BOCCTAHOBUTCIIHHEIC pCaknnu B npupone,
MPOU3BOACTBCHHBIX ITPOLCCCAX U KUBHCACATCIIbBHOCTU OPTaHU3MOB
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IIpakTHYecKHe 3aHATHA

KonnuectBennble oTHOmEHUS B XUMUH. OCHOBHBIE KOJTMYECTBEHHBIC 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.
OTHOCUTENbHAA IUIOTHOCThL Ta30B. 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 ccommams | LEOPHA MICKTPONMTHYECKOR muccounanyu. MoHbL. DNCKTPONHMTEI, HEHICKTPOIMTHI. 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 PEaKIUil
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

HEOpPraHMYECKUX BelIeCcTB. ArperaTHble cCOCTOsIHUS BemecTBa. Kpucrannuyeckue u aMop(dHbIe BELIECTBa.
Tunel KpUCTAIIMYECKUX PEIIETOK (aTOMHAasi, MOJIEKYJIsIpHasi, MOHHAs, METaJuInYecKas). 3aBUCHUMOCTb
¢u3nyecKknX CBOMCTB BelIeCTBa OT THMA KPUCTAIMYECKOW peHIeTKH. 3aBUCHUMOCTh XHMUYECKOU
AKTMBHOCTH BEIIECTB OT BHUJAA XHMHYECKOW CBA3M W THUIIA KPHUCTAUIMYECKOW pemeTku. [IpuumHbl
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 mpakTUYecKHX 3aJaHUN MO KiIacCM(QUKAIMM, HOMEHKJIAType U XUMHUYECKUM (opmyiiam
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 nHpopmammu (CpeacTB MaccoBoi mHopMaiuu, ceTh MHTepHET U Ipyrue).
[Touckuudopmaluu Mo Ha3BaHUSAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (popmysaam

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

CBOHCTBa OK 02
HCOPTaHMHICCKUX | Metamnel. O0mue ¢pu3nvyeckue ¥ XUMHUYECKHe CBOWCTBA MeTaioB. CriocoObl moydeHus. 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

OMOTeHHBIX JIEMEHTOB 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(OTEPHBIX 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 JIaGoparopHas padora «MaeHTu(HUKaIUs HEOPTAHUUECKUX BEIIECTBY. JIP 12
BCIIICCTB Pemienne skcnepUMEHTANBHBIX 3aJa4 IO XUMHYECKHMM CBOMCTBAM METAUIOB M HEMETAJUIOB, IO OK
pacro3HaBaHMIO U MTOJIYYEHUIO COEIMHEHUN METAJUIOB U HEMETAIIIIOB. 04
WnenTudukanyss HEOPraHMYECKUX BEIIECTB C HUCIOJIb30BAHUEM HX (U3UKO-XMMHUYECKHX CBOWCTB, Jipol
XapaKTEPHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHbIE peakuu Ha Cyab(ar-, KapOOHAT- ¥ XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHHUS
KoHnTpoabHasn .
Ceoiicmea neopeanuuecKux eeuiecme
pabora 2
Paznen 4. CTpoeHue U CBOMCTBA OPraHUYeCcKUX BellleCTB 2
4
Tema 4.1.| OcHOBHOE coiepKaAHMNE OK
Krnaccudukanus, 01
cTpoeHue 4| Teoperndeckoe ody4yenne JIP 09
HOMCHKJIaTypa [TosiBneHre W pa3BUTHE OPraHUMYECKOW XMMHM Kak Haykd. [Ipeamer opranmdeckoit xumuu. Mecto u
OPraHMYCCKUX 3HA4YCHUE OPTAaHNYECKON XMMHUH B CHCTEME €CTECTBEHHBIX HaYK.
BELIECTB

XHMMHYECKOE CTPOCHHE KaK NIOPAJOK COETMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJIEHTHOCTH. 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.
MexyHapoiHass HOMEHKJIAaTypa U MPUHIMUIBI HOMEHKJIATyphl OopraHudeckux coeauHeHuid. [lonstue o6
a30TCOCPIKAIINX COSTUHEHUX, OMOJOTHYECKH aKTUBHBIX BelIecTBax (yrieBojax, Kupax, Oenkax u jp.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMED, NMOJIMMEp, CTPYKTYPHOE 3BEHO)

IIpakTHyeckne 3aHATHA

Homenknarypa opraHndeckux COeTMHEHHUN OTIETbHBIX KJIAaCCOB (HACHIIEHHbIE, HEHACBIIICHHbBIE U
apoMaTHYECKHE YTJIEBOJAOPOJIbI, CIIUPTHI, (DEHOJbI, albIeTH/bl, KETOHBI, KapOOHOBbIE KHCIOTHI U Jp.)
CocraBieHre NOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYIT OpraHMYeCcKUX BEIIECTB OT/IEAbHBIX KJIACCOB,
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UCTIONB3Ys UX HA3BaHUS 110 CHCTEMATUIECKOM U TPUBHAIBHON HOMEHKJIAType (3THUJICH, alleTHIICH, TIUIICPHH,
deHon, Qopmanbaerun, yKCycHas KHCIOTa, TIMIMH). PacueTbl mpocTeiimei (opMyibl OpraHHMYecKON
MOJICKYJIbI, UCXOJISl U3 3JIEMEHTHOTO cocTaBa (B %0)

Tema
CpoiicTBa
OpraHUYECKUX
COETUHEHUN

4.2.

OcHoBHoOe coiepxkaHue 1
2

Teopernueckoe o0yuenune 8
OU3UKO-XMMUYECKHE CBOWMCTBA OPTraHUYECKUX COCIUHEHMH OTIENIBHBIX KJIaccoB (0COOEHHOCTH
KJIacCH(UKAIMA ¥ HOMEHKJIATYpbl BHYTPH KJIacCa; TOMOJIOTHYECKHI psax U obmas Gpopmyiia; usomepus;| 2
¢du3nueckre CBOMCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI IOIY4YEHUs):
— TpeaesbHbIE YIJIEBOAOPOAbl (AJKaHbl U IUKJIOAJIKaHbl). ['OopeHMe MeTaHa Kak OJMH U3 OCHOBHBIX
MCTOYHUKOB TEIJIa B MPOMBIIIIEHHOCTH U ObITy. CBOICTBa MPUPOAHBIX YIIEBOJOPOAOB, HAXOXKJIEHUE B
IIPUPOJIE ¥ IPUMEHEHUE AJIKAHOB; 2
— HernpeienbHble (AJIKEHBI, ATKHHbI U aJIKaIMCHbl) K apOMaTHYECKUe YIIIeBOAOPOAbL. 'opeHue aleTnieHa Kak
MCTOYHUK BBICOKOTEMIIEPATYPHOT'O INIAMEHU JJIs1 CBAPKU U PE3KU METAJIOB
— KHCJIOPOJICO/IEPIKALIUE COEUHEHHS (CIUPTHI U (HEHOJIbI, KApOOHOBBIE KUCIOTHI U 3(QUPHI, AbJIETU]IbI U
KETOHBI, )KUPBI, yrieBosl). [[pakTnyeckoe npuMeHeHne STUIICHIIIMKOI, IIHLepHHa, penona. [Ipumenenue 2
dopmanbpaeruia, aneTalbAeruaa, 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
9THJIEHA KaK OCHOBHOE HAIIPABIICHHUE €r0 UCIIOJIb30BaHMU. 2
I'eHeTnyeckas cBsI3b MEXY KJIACCAMHU OPTaHUYECKUX COEMHEHUN

IIpakTH4eckue 3aHATHS 4
CBolicTBa OpraHU4eCKNX COETMHEHNUN OTACIbHBIX KJIACCOB (TPUBUAIbHAS U MEXIYHApOAHAsI HOMEHKIIATypa,
XMMHUYECKHE CBOMCTBA, CMOCOOBI IMONYyYEHMs): MpelesbHble (ajJKaHbl W IUKJIOAIKAHbI), HEeNpeaeibHble| 2

(aJ'IKeHBI, AJIKMHBI 1 aJ'IKaIlI/IeHLI) H apOMaTUYCCKUC YTIICBOAOPOAbI, CIIMPTHI U (I)CHOJIBI, Kap6OHOBBIC KHCJIOTHI
u Bq)HpBI, ATBACTUABI 1 KCTOHBI, aMUHBI 1 aMUHOKHCJIOTBI, BBICOKOMOJICKYJIAPHBIC COCIUHCHUS. 3allaHI/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 HAa OCHOBAHHUU HX
COCTaBa U CTPOCHUA

CocTaBiieHHE CXeM peakIlii (B TOM YKCIIe MO MPEAT0KEHHBIM IIeMOYKaM MPEBPALECHHI ), XapaKTepU3YIOLIHX
XUMHUYECKUE CBOMCTBA OPTAHMYECKUX COCAMHEHUH OT/ACIIbHBIX KJIACCOB, CIIOCOOBI MX MOJYYSHUS 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 OpraHMUeCKHUX BEIIECTB MpU HarpeBaHUU'".

HOJ'Iy‘lCHI/IC OTHUJICHA U U3YUYCHHUEC CI'0 CBOMCTB. MOI[@J'II/IpOBaHI/Ie MOJICKYJ U XUMHUYCCKHUX npeBpameHI/Iﬁ Ha
IIpUMEPEC 3TaHa, 9TUJICHA, aAICTUIICHA W JIP.

Tema 4.3.

WNnentudukarus
OpPTaHHYECKUX
BEIIIECTB,

ux
3HA4YCHHC

"
IIPUMEHEHHE

B
OBITOBOH

H
MIPOU3BOJCTBEHHO
HIeATEIbHOCTH
YyeJaoBeKa

OcHoBHOE€ coacpkaHue

Teopernueckoe o0yuenmne

buoopranunueckue coequHenus. [Ipumenenue n ouonorudeckas poiib yriaeBoaoB. OKUCIIEHHE YIIIEBOI0B —
MCTOYHUK SHEPIUHU KUBBIX OpraHu3MoB. O61acTi IPUMEHEHUs] 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 OPraHWYECKHX BEIIECTB OTAEIBHBIX KJIACCOB
(YyrneBomopobl, CHHUPTHL, (EHOJBI, XJIOPOPIaHUYECKHUE TPOU3BOJAHBIE, AbJIETHJIbI U JIp.), CMBICI
ITOKAa3aTelsl MPeAeIbHO TONYCTUMON KOHIIEHTPALlUH

JlabopaTopHble 3aHATHS

JlaboparopHas pabora: “UneHTudukanyss OpraHn4ecKuX COSTUHEHHUI OTIETbHBIX KIIACCOB™

Wnentudukanyss oOpraHMuecKuX COCIUHEHUN OTIENbHBIX KJIacCOB (HA MpUMepe albICTHI0B, Kpaxmala,
YKCYCHOM KHCJIOTBI, OEJIKOB U T.II.) C UCIIOJIb30BAHUEM UX (PU3UKO-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 IPOLECCOB MPHU MPOTEKAHUU
KaueCTBEHHOW peaKIIUH,TO3BOJISIONICH HACHTU(DUIIUPOBATD MTPEITIOKEHHBIC OPTAaHMYECKUE 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 CKOpOCTbh peakLuy, €€ 3aBUCHUMOCTb OT PAa3JIMYHBIX (DAaKTOPOB: HPUPOABI PEArHMpPYIOLIUX 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
ONTUMAJIbHBIX YCIOBUI NpOTeKaHUs XxuMuueckux 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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[TonsTe o|PactBopenne kak (¢usznko-xumuueckui mpouecc. PactBopsl. CrnocoObl NPUTOTOBJICHUS PAaCTBOPOB. OK 07
pacTBopax PactBoprMocTh. MaccoBast 107151 pacTBOpEeHHOT0 BeriecTBa. CMBICI OKa3aTessl MPeleIbHO TOMYyCTUMOM JIP 12
KOHIICHTPALIMHU U €r0 UCIIOJIb30BaHHUE B OLEHKE SKOJIOTUYECKON 0€30IacHOCTH.
[IpaBuia SKOJOTUYECKH LEIECOOOPA3HOTO TMOBEACHUS B OBITY W TPYIOBOW JESATEIBHOCTH B LEJSIX
COXpaHEHHs CBOETO 37I0POBbS M OKPY’KAIOIIEH MPUPOTHOI Cpebl; OMAaCHOCTh BO3/ACHCTBUS HA JKUBBIC
OpPTaHU3MBbI OTIPE/ICTICHHBIX BEILIECTB.
Perienne mpakTUKO-OPHEHTHPOBAHHBIX PACYETHBIX 3a/IaHUI HA PACTBOPHI, HCIIOJIb3yEeMbIe B OBITOBON U
MIPOM3BOACTBEHHOMN JICATEIHHOCTH YEIIOBEKA
Tema 6.2.|OcHOBHOE coepKaHue OK 01
Hccnenosanue oc JIP 09
. a0opaTopHble 3aHATHS
CBOWCTB PacTBOPOB
p P OK 02
JlaGoparopHas pabora «IIpurorosiieHue pacTBOPOB».
JIP 04
[IpuroroBieHre pacTBOPOB 3aJaHHOMN (MAacCOBOM, %) KOHIEHTPALHHU (C MPAKTHKO-
OPHEHTHPOBAHHBIMIBOIIPOCAMH) M OTIPE/ICTICHUE CPE/IbI BOAHBIX PACTBOPOB. OK 04
Perienue 3a/1a4 Ha IPUTOTOBJIEHUE PACTBOPOB JIP 01
IpodeccuoHaIbLHO-OPHMEHTHPOBAHHOE cO/iep:KaHue (CoaepKaHue MPUKJIATHOT0 MOTYJIS)
Pazpnen 7. XuMus B ObITY M IPOU3BOACTBEHHOM 1eSITeIbHOCTH YeJI0BeKa OK 01
JIP 12
Xumus B ObiTy 1 [OCHOBHOE cogepkanue
MIPOU3BOACTBEHHOMN OK 02
Teoperuyeckoe o0yuenue
NEeATEILHOCTH JIP04
TCIOBCKA Hosgeiimume nocTmxeHns XUMAYECKOM HAyKH U XUMUYECKOW TeXHoyoruu. Pojib XuMuu B obecnie4eHuu K 04
DKOJIOIMYECKON, IHEPreTUIECKON U MUIIEBON 6€301acCHOCTH, Pa3BUTHH MeaulMHbl. [IpaBuna noucka u 0
aHaJIM3a XUMHUYECKOW HMH(POPMALMU W3 pPa3IMYHbIX HCTOYHUKOB (Hay4yHas M Yy4eOHO-Hay4Has JIP 01
JIUTEeparypa, CpelicTBa MaccoBoil nHpopMmalu, cetb HTepHeT)
OK 07

IIpakTHYecKkne 3aHATHA




[Touck 1 aHanu3 KEMCOB 0 NPUMEHEHUU XUMHYECKUX BEIIECTB U TEXHOJIOTHI 6 dblmy u ¢ yuemom 4

oyoyweii JIP 04
npO¢eccu0”aﬂbH0ﬁ oesamesibHOCmu no memam. KpacCKu, CTCKJIO, KCpaMUKa, MaTCpuajibl AJId TIK 4.2
3JIEKTPOHUKH,

[IK 2.2

HaHOMAaTepHUallbl, TEKCTUIbHBIC BOJIOKHA, ICTOYHUKU DHEPIUU, OPTaHUUYECKUE U MUHEPAJIbHbIC
y100peHus, IeKapCTBEHHBIE BEIIECTBA, OBITOBASI XUMHUSL.

3amuTa: [IpencraBnenue pe3yabTaToB pelleHus: KelicoB B opMe MUHU-IOKJIA/Ia C Mpe3eHTalleH,
BUJICO-POJINKA, pa3pabOTKU MakKeTa caita u ap.

IIpome:xkyTouHasi aTTecTANMSA N0 JMCHUILIHHE (U depeHuMPOBAHHBIN 3a4eT) 2

Bcero

~

1 T1o0 munom yll€6H020 SAHAMUA NOHUMAEMCA czzedyiow;aﬂ munoJiocus yll€6Hblx 30Hﬂmuﬁ,

Koo  Buo zansmuu

0. BBonHoe yuebHOe 3aHsATHE

1. Y4eOHoe 3aHATHE 110 H3YUYEHUIO U TIEPBUYHOMY 3aKPEIUICHUIO MaTepHana

2. YueOHoe 3aHsATHE 1O 3aKPEIJICHUI0 3HAHUH U CITIOCOOOB JICUCTBUI

3. VY4eOHoe 3aHATHE KOMIJIEKCHOTO PUMEHEHUS 3HaHUI U CITIOCOOO0B IeHCTBUI

4, Y4eOHoe 3aHATHE 110 0O0OOIICHUIO i CUCTEMATH3AI[MHN 3HAHUH U CTIOCOOOB JAeHCTBHIA

5. VY4eOHoe 3aHsATHE IO POBEPKE, OL[EHKE U KOPPEKIMH 3HAHUH U CIIOCOO0B AEHCTBHI




3. YCJIOBUSA PEAJIM3AIIUU ITPOT'PAMMBI
OBIIEOBPA3OBATEJBLHOM JUCIATIINHBI
3.1. TpeGoBaHUsA K MUHUMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMYO00ecneyeHn 0
JI1st peanu3aiuu mporpaMMbl AUCIHUIUIMHBI TPETYCMOTPEHBI CIEAYIONIUE CIIeUaIbHbIE TOMENIECHUs: yUeOHbIN KaOMHET
XUMUHU 1 XUMHAYECKasl TabopaTopus.

O0opynoBanue yueOHOro kaduHeTa (HATJIsIAHbIE MOCOOMS): HAOOPHI ITIAPOCTEPKHEBBIX MOJIEIECH MOJIEKYJ, MOJICITH
KPUCTAIUTMYECKUX PEUIETOK, KOJUIEKIIMH MPOCTHIX U CIOKHBIX BEIIECTB H/HIIN KOJUIEKIIMH TOJTUMEPOB; KOJUIEKITUSTOPHBIX
OpOJ1 ¥ MUHEPAJOB, Tabaua Menaeneesa, yueOHble (GUIbMBIL, UPPOBbIE 00pa30BaTEIbHBIE PECYPCHI.

Texnuveckue cpeacTBa 00yueHusi: KOMIBIOTEP C YCTPOUCTBAMHU BOCIIPOU3BEICHUSA3BYKA, MYJIbTUMEIUA-TIPOEKTOP C IKPAHOM.
Oo6opynoBanue JadopaTOPMU: MUHUMAIIbHBIA HA0OP PEAKTUBOB M XUMUYECKOU MOCY/IBI.

3.2. UudopmanmonHoe odecrneyeHue peaausanu NporpaMmsl
[lepeuens yueOHBIX n3aaduii, MHTEPHET-PECYPCOB, JTOMOJHUTEILHON TUTEPATYPHI:

3.2.1. [lepevyeHh OCHOBHOW U JOTIOTHUTEIBHON JTUTEPATYPHI:

OcHOBHAs JUTEpPATYpa:

1. Epoxun KO.M., KoBanesa N.b. Xumus mns npodeccuil U CrenuarbHOCTEN TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO
npoduteii: y9eOHHK I CTYA. YUpekKaeHul cpen. npod. oopazoBanus. — M., 2021.

2. Epoxun FO.M. Xumus: 3aiauu u ynpaxHeHus: yue0. mocobue ajis CTy . yUpexkIeHu cpe. mpod. oOpazoBanus. — M.,
2021.

3. Epoxun FO.M. CO0opHUK TECTOBBIX 3aJaHUM MO0 XUMUU: yueb. mocoOue ist cTya. YupexaeHui cpe. mpod. oopaszoBaHusl.
— M., 2020.

JlomoJIHUTEIBLHAS JIUTEPATYPA:

1. bmunos, JI. H. Xumus: yaeonuk myist CI1O / JI. H. biunos, U. JI. Tlepdunosa, T. B. CokonoBa. — 2-e uzs., crep. — CaHKT-
[TerepOypr: Jlans, 2021. — 260c. — ISBN 978-5-8114-7904-7.



. T'abpuensn O.C., OctpoymoB W.I'. Xumus aiis npodeccuit u cnenuaabHOCTEUTEXHUYECKOTO MPOoPiist: ydeOHUK 1Sl CTY.
yapexaeHuit cpe. npod. oopazoBanus. — M., 20109.

. I'abpuensa O.C., OctpoymoB WN.I'., Octpoymona E.E. u np. Xumus njs npodeccuii U cnenuaibHOCTEH eCTeCTBEHHO-
HAyYHOTO MPOPMIIST: YICOHUKIS CTYI. yUpEXKIASHUA cpel. mpod. oopazosanus. — M., 2020.



4. Taopuensa O.C., OctpoymoB W.I'., CmamkoB C.A., Jlopodeea H.M.
[IpakTukyM: yueO. mocoOue i CTy . yupexaeHui cpea. npod. odpasoBaHus.
— M., 2021.

5. Tl'abpuensu 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, /. . Kynukoa. — Kazans: KHUTY, 2019. — 168
C.

8. Uepnuxona, H. FO. Xumus B 10cTymTHOM M3J0KE€HUU: yueOHOE TTocoOue aJis
crno / H. FO. YUepnukosa. — 2-¢ u3zn., 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 XKuzab - XXI Bex". - URL: http://www.hij.ru

Yuebnuk xumuu. Beaymuii [I. M. Kunun. bonee cra Buneo3anucei

9KCHepUMEHTOB ¢ ypokos - URL: http://my.mail.ru/community/chem-

textbook/

6. Mup xumun. Ha caiitre: kpatkuii Kypc Xumuu, Onorpaduu XMMHUKOB, CTAaThU,
BEIIIECTBA, OMBITHI, My3eil. OOIacTH XUMHUH: OpraHNYecKas, aHaJTUTHIECKas,
akoxumusl, Heprexumus, Tepmoxumust. - URL: http://chemistry.narod.ru

7. BuptyansHas Xumuueckas [lIkomna. - URL: http://him-school.ru

8. https://edu.sirius.online/#/course/364
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A

. Xumus Bokpyr Hac. — URL: https://www.lektorium.tv/chemistry
0.15 onnaiin-pecypcos no xumuu. - URL:
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB
OCBOEHHMAOBIIEOBPA3OBATEJBHOM

JUCHUIIJINHBI

KoHTpos 1 o11eHKa pe3yIbTaTOB 00YUSHUS OCYIIIECTBIISETCS MIPENoIaBaTesieM
B IIpoIIeCcCe MPOBEIACHUS MPAKTUYECKUX 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,
MpeACTaBIISIONIAas CO00I KOMIUIEKC Y4€OHBIX MEPOTIPUSITHI, COTJIACOBAHHBIX C
pe3ynbTaTamu 00yueHusiu copmynupoBanHbix ¢ yuerom @I'OC COO
(npeametHble pe3yabTathl no qucuuiuinie) u @IoC CIIO.

T
Ne | OK/MIK | Moayas/Pa3nen/Tema | Pe3yabraTt 00yvenust HIIBT OTICHOMHBIX

MepOonpUATHH
| | OcHoBHOE cogep:kaHue
1 dopmyaupoBaTh
Paznen 1. OcHOBEI pMyJHp
0a30BLIE NOHATHA U
CTpOeHMs BelllecTBa
3aKOHBI XMMHH
1.1 | OK 01 CrpoeHnue aToMOB Cocrapnars xumuueckue |1. Tect «Ctpoenune aToMoB

XUMHUYECKHX 3JIEMEHTOB |(OpPMYJIbl COEIUHEHUHM B |XUMHUECKUX HJIEMEHTOB U

Y IPUPOJIa XUMUYECKON |COOTBETCTBUH CO IPHUPOJIa XUMHUYECKOMN
CBSI3H CTEINIEHbIO OKUCIICHUS CBSI3HY.

XUMHUYECKUX JIEMEHTOB, |2. 3ajaui HA COCTaBIECHUE
UCXOJS U3 BAJIGHTHOCTU U | XUMHUYECKUX POpMYTT
AIIEKTPOOTPHUILIATEILHOCTH |ABYXaTOMHBIX COECUHEHUI
(okcu10B, Cynb(pHIOB,
TUAPUAOB U T.IL.).

3. 3ajaHus Ha
UCIIOJIb30BAHUE XUMUYECKOU
CHUMBOJINKH U Ha3BaHUU
COCIMHEHMUI 110
HOMEHKJIaType
MEX1YHapOIHOIO COr03a
TEOPETUYECKOUN 1
MIPUKJIATHON XUMHH U
TPUBHAJIBHBIX HA3BAHUMU JJIs
COCTAaBJIEHUS] XUMUYECKUX
(bopMys IBYXaTOMHBIX




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THunbl 0LIEHOYHBIX
MeponpusTHI

COeIMHEHUH (OKCHJIOB,
Cynb(pUI0B, TUAPUIIOB U T.11.)
U JIPYTUX HEOPTaHUIECKUX
COCIMHEHUH OT/IEIbHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Tepuonnueckuii 3aKOH U
tabmuma J[.1.
Meunpeneena

XapakTeprus3oBaTh
XUMHUYECKHE JIEMEHTHI B
COOTBETCTBUU C UX
MOJIO)KEHHUEM B
MEePUOANYECKON crcTeMe
XUMHWYCCKHUX DJIECMCHTOB
J.N. Menneneena

1. Tect «MeTamueckue /
HeMeTaJlJINYeCKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHUMHYESCKHX 3JIEMCHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM U
IIOJIO’KCHUEM B
IIEPUOINYECKON CUCTEME
XUMHUYECKUX 3jiemeHToB J[. 1.
MenneneeBay.

2. IlpakTuyeckue 3alanus Ha
YCTaHOBJICHUE CBSI3U MEX]Y
CTPOCHHUEM aTOMOB
XHMUYECKHX DJIEMCHTOB U
NEePUOINYECKUM U3MEHEHUEM
CBOMCTB XUMHYECKUX
9JIEMEHTOB U X COCIUHCHHUIA
B COOTBETCTBHH C
MIOJIOKEHUEM
IIepuonnueckoii cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
XapaKTepU3aInio
XHMUYECKHUX DJIEMCHTOB:
«Meramyeckue /
HEMETAININYECKUE CBOICTRA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYECKHUX DJIEMCHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B
MIEPUOIUYECKON CHCTEME
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THunbl 0LIEHOYHBIX
MeponpusTHI

XUMHUYECKHUX DIIEMEHTOB
J.1. MennaeneeBa»

Pa3gen 2. Xumnueckue
peakuun

XapakTepu3oBaTh THIIbI
XHMHYECKHX peaKkuunid

KonTpoabHasi padora
«CTpoeHne BelmecTBa u
XHMHYECKHe peakIum»

2.1

OK 01
OK 04

THIBI XUMHUYECKUX
peakuuii

CocCTaBIATh peakiuu
COCTMHCHMUS, PA3JIOKEHUS,
oOMeHa, 3aMeIlCHHS,
OKHCIIUTEIBHO-
BOCCTAHOBUTEIbHBIC
peaxiuu

1. 3amaun Ha cocTaBICHUE
YpaBHEHUHN peaKIUi:

— COeIMHEHUS, 3aMEIICHMUS,
paznoxeHusi, 0OMeHa;

— OKHCIINTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUI
C HCIOJIL30BAHUEM METOJ1a
3JICKTPOHHOTO OajaHca.

2. 3aaun Ha pacyeT Macchl
BelllecTBa Uik 00BEMA

ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce
Wi 00BEMY OHOTO U3
YYaCTBYIOIINX B pEAKIIUN
BEIIECTB; PACUETHI

Macchl (00bEMa, KOJIMUeCTBa
BEIIECTBA) MPOIYKTOB
pEaKIiy, €CJIM OJTHO U3
BELIECTB UMEET TPUMECHU

2.2

DNEeKTpOTUTHYECKAS
IIUCCOLMAINS Y UOHHBII
o0MeH

CocCTaBJIsITh ypaBHCHHS
XHUMHUYECKHX PEaKIUH
HOHHOI'0 OOMeHA C
ydacTHeM
HCOpFaHI/ILIeCKI/IX BCIIICCTB

1. 3amanus Ha cocTaBlICHUE
MOJIEKYJISIPHBIX U MOHHBIX
peaKIuii ¢ yaacTUeM KHUCIIOT,
OCHOBaHHUI U COJICH,
YCTaHOBJICHHE U3MEHECHHUSI
KHCJIOTHOCTH CPEJIBI

2. JIaboparopnas padota
"THITB XUMHYECKUX
peakuuit”

Paspnen 3. Ctpoenue u
CBOMCTBA
HEOPraHN4eCKHUX
BeleCTB

HccaenoBarb crpoenue u
CBONCTBA
HEOPraHH4eCKHUX
BeLIECTB

KonTpoasnas padora
«CBoiicTBa
HEOPraHW4eCKUX BellecTB»
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THunbl 0LIEHOYHBIX
MeponpusTHI

3.1

OK 01
IIK 4.2
IIK 2.2

Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHE
HEOPraHHYECKUX
BEIIECTB

Knaccugunuponartsb
HEOpraHUYECKHe
BEI[ECTBA B COOTBETCTBHH
C UX CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOpMYIIbI U
COCTaBJICHHE XUMUYECKON
(bopMyIIBI HCXOIS U3
Ha3BaHMSI BEIIECTBA TI0
MEXKIYHAPOIHOM WU
TPUBHAIIBHON
HOMEHKJIAType».

2. 3aauu Ha pacyer
MacCOBOM 1011 (Macchl)
XUMHYECKOT0 AJIEMEHTa
(coenuHeHus1) B MOJIEKYIIEe
(cmecn).

3. [IpakTudeckue 3aganus 1Mo
KJaccuukanuu,
HOMEHKJIaType U
XUMHYECKUM (hopmyrnam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONpEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIIECTB B
3aBUCHMOCTH BHUA
XUMHUYECKOH CBSI3M U THIIA
KPUCTAITMUECKON pelIeTKu

3.2

OK 01
OK 02
IIK 4.2
IIK 2.2

DU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEIIESCTB

YcranaBiuBaTh
3aBHCHUMOCTh (PU3UKO-
XHUMHYECKHUX CBOMCTB
HEOPraHWYECKUX BEIECTB
OT CTPOEHUSI aTOMOB 1
MOJIEKYJI, @ TAaK)Ke TUTIa
KPUCTAJUIMYECKOU
pelIeTKr

1. Tect «OcobeHHOCTH
XAMHYECKHX CBOWCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM(pOTEPHBIX
THUAPOKCHUIOB U COTIEI.

2. 3aaHus Ha COCTaBJICHHE
YpaBHCHUN XUMHUECKUX
peakuil ¢ yyacTUEM
MTPOCTBIX U CIIOKHBIX
HEOPTaHMYECKUX BEIIECTB:
OKCHIIOB METAJIJIOB,
HEMETAIIJIOB U aM(OTEPHBIX
JJIEMEHTOB; HEOPTAHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(pOTEePHBIX THIPOKCHIOB,
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oLeHOYHBIX
MeponpusTHI

HEOPraHWYECKUX COJIEH,
XapaKTEePU3YIOLIUX UX
CBOICTBaA U CIIOCOOBI
MOJIyYEHHUSI.

3. IIpakTuko-
OpPUEHTUPOBAHHbBIE
TEOPETUUYECKUE 3aJaHusI Ha
CBOMCTBA U IIOJIy4YCHUE
HEOPraHMYECKUX BEILECTB

3.3

OK 01
OK 02
OK 04

Nnenruduxarus
HEOPTaHUYECKUX
BEIIECTB

HUccnenosatn
KaueCTBEHHbBIC PEaKLIUU
HEOPraHWYECKHUX BEIIECTB

1. I[IpakTuko-
OpPUEHTUPOBAHHBIE 3aJaHUS
10 COCTaBIICHUIO
XUMHUYECKHUX PEaKIHi ¢
y4acTHEM HEOPraHUYEeCKUX
BEIIECTB, UCIOIB3YEMBIX /IS
UX UJICHTUPUKALIH.
2.JIaboparopnas pabdora:
“Unentuduxanus
HEOPTaHUYECKUX BEIIECTB”

Paznen 4. Ctpoenue u
CBOMCTBA
OpPraHu4YecKux
BellecTB

HccaenoBarb cTpoeHue U
CBOICTBA OPraHMYeCKHX
BeILIECTB

KonTtpoabnas padora
«CTpoeHue U cBOICTBA
OPraHHYecKHX BellecTB)

4.1

OK 01
IIK 4.2
IIK 2.2

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Knaccugunuponatsb
OpraHMYeCcKHe BEIeCTBa B
COOTBETCTBHUH C UX
CTPOEHHEM

1. 3amaHus Ha COCTaBIICHHE
Ha3BaHWN OPraHUYECKUX
COCIMHEHUH 110 TPUBUAIILHOMN
WIM MEXAYHapOAHON
CUCTEMAaTUYECKON
HOMEHKJIAType.

2. 3ajaHus Ha COCTaBJIEHUE
MIOJIHBIX U COKPAIEHHbIX
CTPYKTYPHBIX (OpMyJI
OpPraHUYECKUX BEILECTB
OTJIENbHBIX KJIACCOB.

3. 3amaum Ha onpeaeneHue
npocreien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJSl U3 DIIEMEHTHOTO
cocrasa (B %)
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oLeHOYHBIX
MeponpusTHI

4.2

OK 01
OK 02
OK 04
IIK 4.2
I1IK 2.2

CBolicTBa OpraHUYECKUX
COETUHEHUN

YcranaBiauBaTh
3aBUCUMOCTH (DU3HKO-
XHUMHUYECKHX CBOMCTB
OpraHWYECKHUX BEIIECTB OT
CTPOCHHS MOJICKYJI

1. 3ajaHus Ha cocTaBJIEHUE
yYpaBHEHUN XUMHYECKUX
peakuuii ¢ yyactueM
OpPraHMYECKUX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U
CTPOCHHUS.

2. 3ajaHus HA COCTABJICHUE
YPaBHEHUN XUMUYECKUX
peakuui, WITIOCTPUPYIOIIUX
XUMHYECKHE CBOICTBA C
y4ETOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX PeaKuil
U TEHETUYECKOMN CBS3H
OpraHUYECKUX BEIIECTB
Pa3HBIX KJIACCOB.

3. PacuerHsble 3a1a4u MO
YpaBHEHUSIM PEaKLU C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.

4. JIaboparopHas paboTa
“IIpeBparteHus
OpPraHUYECKUX BEIIECTB IPU
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04
1K 4.2
IIK 2.2

Nnentuduxanus
OpPraHUYECKUX BEILECTB,
UX 3HA4Y€HUE U
MIPUMEHEHHE B OBITOBOM
Y TIPOM3BOJICTBEHHOMN
JESATEIBHOCTH YEJIOBEKA

Hccnenosath
KAa4CCTBCHHBIC peaKHI/II/I
OpPraHUYECKUX
COCIMHEHNH OTIAEIBLHBIX
KJIaCCOB

1.IIpakTuko-
OpPUEHTUPOBAHHbBIE 3aJaHUS
10 COCTaBJICHUIO
XUMHUYECKHUX PEAKLUN C
y4acTHEM OpPraHUYeCKUX
BELIECTB, B T.4.
UCTIONBb3YEMBIX JUI UX
UICHTU(UKAIMY B OBITY U
HPOMBIIIIJIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus
OPraHUYEeCKUX COCTUHEHUHN
OTJIEIBHBIX KJIACCOB”

Pazpgen 5.
Kunernueckue u
TePMOAUHAMMYECKHUE
3aKOHOMEPHOCTH
NPOTEeKAHUS
XUMHYECKHX peaKIui

Xapakrepu3oBarhb
BJIMSIHME PA3JIMYHBIX
(¢pakTopoB Ha
pPaBHOBeCHE U CKOPOCTh
XHMHYECKHUX pPeaKuui
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THunbl 0LIEHOYHBIX

Ne | OK/MIK | Moayas/Pasnen/Tema | Pe3yabraTt 00yuenust .
MeponpusTHil
5 | OKO0l CkopocTh XMMHUECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakuuii. XuMHUYECKOe |BIMAHUE KOHIICHTpAlMM |TEOPETUYECKHUE 3aaHus Ha
I[IK 4.2 |paBHOBecue pearupyronux BelecTB U |aHanu3 GakTopos,
[IK 2.2 TeMIepaTypbl Ha CKOPOCTb |BIIUSIOIIUX HA U3MEHEHUE
XUMHUYECKHUX PEeaKIHii CKOPOCTH XUMHUYECKOM
XapaktepuszoBaTh peakuuu. [IpakTuko-
BIIMSIHUE U3MEHEHUS OPUEHTUPOBAHHBIC 3aJaHUS
KOHIICHTPAIlMU BEIIECTB, |HA MPUMEHEHUE MTPUHIUIIA
peakuuu cpensl u Jle-IllaTense nist
TEeMIIEpaTyphl Ha HAXO0X/ICHUs HaIPaBJICHUS
CMEIIIeHNE XUMHUYECKOTO |CMEILEHUs] PaBHOBECUS
paBHOBECHS XUMHYECKON peakinu U
aHanu3 (GakTopos,
BIIUSIOIINX HA CMEIICHUE
XUMHUYECKOTO PaBHOBECHUS
6 HccnenoBaTh HCTHHHBIE
Paznen 6. PacTBopbl PacTBOPBHI € 32JaHHBIMHA
XapaKkTepucCTUKAMH
6.1 | OK 01 [TonsTue o pactBopax  |Pasnuyars UCTUHHBIE 1. 3ajayn HA TPUTOTOBJICHHE
OK 02 pacTBOPBI pacTBOpPOB.
1K 4.2 2. IlpakTuko-
K 2.2 OPUEHTHUPOBAHHBIC
pacueTHbIe 3aJaHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIONIb3yeMbIe B OBITOBOM U
MPOU3BOJACTBEHHOMN
JeSTeTLHOCTH YelIOBEKa
6.2 | OKO01 |HccnenoBanue cBoiictB |HccnenoBars Gpusnko- JlabGopaTtopHas pabota
OK 04 |pacTBOpOB XUMHYECKHE CBOKCTBA “IIpuroroBieHue pacTBOPOB”
1K 4.2 HCTUHHBIX PaCTBOPOB
K 2.2
|1 | IIpodeccuoHaILHO-OPUEHTHUPOBAHHOE CO/lePKaHUe (CoAepKaAHMEe MPUKIIATHOTO
MO/1YJIAA)

7 Paszpen 7. OuenuBartp nocJjeacTBus [3amura Keiica (¢ yuerom
Xumus B ObITY U OBITOBON U Oyayuuei
NPOM3BOJACTBEHHOMI NPOM3BOJACTBEHHOMI npo¢ecCHOHATLHOU
AeSITeIbHOCTH AeSITeIbHOCTH YeJI0BeKA |IesiTeJIbHOCTH)

YeJI0BEKa C MO3ULMH
JKO0JIOrHYECKOM
0e30MacHOCTH

37




THunbl 0LIEHOYHBIX

Ne | OK/MIK | Moayas/Pasnen/Tema | Pe3yabraTt 00yuenust .
MeponpusITH

OK 01 |[Xumwus B ObITY U OnenuBats nocnencteus |Ketic (¢ yaerom Oymymieit
OK 02 |npou3BOJICTBEHHOM OBITOBOM U npodeccuoHaTbHON
OK 04 JIEATEIIbHOCTH YEJIOBEKA |[POU3BOJICTBEHHOM JESATETLHOCTH )
OK 07 NEITEILHOCTH YeyloBeKa ¢ |Bo3MoOKHEIE TEMEI KEHCOB:
11K 4.2 no3unmi dxkonornueckoir |1. IMorenenue kaumara u
IIK 2.2 0€e301macHOCTH BBICBOOOXKIEHHE TA30BBIX

TUAPATOB CO JIHA OKEaHa.

2. Bynymue matepuansl ajs
aBua-, MallluHO- U
pUOOPOCTPOCHUS.

3. HoBble matepuanbl 4jist
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MTPENapaToB
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