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Pabouas nmporpamma OJ1.07 Xumus pazpaboTaHa B COOTBETCTBHUHU CO CIECAYIOUIMMHU JOKYMEHTaAMH:

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 M BbICIIero oOpa3zoBanus Poccuiickoit deneparuu Ne885 u
npuka3z Munnpocsenienusa Poccuiickoit @enepanuu Ne390 ot 05.08.2020 «O npakTudeckon
noarotroBke (BMecte ¢ «llomoxkeHuemM o mpakTHUECKOH MOArOTOBKE 00yUYAIOLIUXCS)»;
[Tpuka3 MunucrepctBa oOpasoBanus 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 MunucrepcrBa oopazoBanus u Hayku Poccuiickoit @eneparuu ot 07.12.2017
Nel196 «O06 yrBepxkaeHun (GenepalbHOTO rOCYIapCTBEHHOTO 00pa30BaTeIbHOrO CTaHaapTa
cpenHero npodeccruoHaibHoro odpazoBanus no crneunaabHocTu 38.02.03. OnepanmonHast
JESITEIbHOCTD B JIOTUCTUKE
uznenuii (B pen. npukaza Munmnpocsemienus Poccuu ot 01.09.2022 Ne 796);
[Tpuka3 Munnpocsemenus Poccun ot 23.11.2022 Ne 1014 «O6 yrBepxkaeHun GpeneparbHOR
00pa3oBaTeIbHON MPOrpPaMMBI CPETHETO 00I1Ier0 00pa30BaAHUS»;
[Tpuxa3z Munnpocsemenus Poccun ot 30.08.2022 Ne 631 «O06 yTBepkaeHuu (eneparbHOro
nepevHs y4eOHWKOB, JOIMYIICHHBIX K WCIOJB30BAaHUIO IPH PEaJH3aluyd MMEOIIIX
rOCYJapCTBEHHYIO AKKPEAWUTAIMI0 O0O0pa3oBaTEIbHBIX IPOrPaMM HAYaJIBHOTO OOIIEro,
OCHOBHOT'O 00IIIETr0, CPeTHETO 00IIeT0 00pa30BaHMUS»
Pacnopsixkenne Munnpocsemenus Poccun ot 30.04.2021 1. NeP-98 «O0 yrBepxkaeHuu
Konnenmuu  mpenojgaBanusi ~ oOmieoOpa3oBaTeNbHBIX  JUCHUIUIMH € y4ETOM
npoeCCHOHATBLHONM  HANpaBICHHOCTH  MPOrpaMM  CPEAHEro  MpoecCHOHAIBLHOTO
00pa3oBaHusl, peaan3yeMbIX Ha 6a3e OCHOBHOTO OOIEro 00pa3oBaHMs»;
Pacnopsokenne Munmnpocsemenust Poccun ot 25.08.2022 r. Ne P-198 «O06 yrBepxneHuun
Metoauk mpenojgaBaHusi MO 00IIe00pa3oBaTENbHBIM (005S3aTeNbHBIM) JAUCHUILTHHAM
(«Pycckuit s13b1K», «JIuteparypay, «HOCTpaHHBIH A3bIK», «Matematukay, «cropusy» (uau
«Poccuss B wmmpe»), «Dusmueckas  KyiabTypa», «OCHOBbI  0€30MacHOCTH
KUBHEJEATEIbHOCTH», «ACTPOHOMHUS») C y4eTOM Npo(eCCHOHATBHOW HAMpaBICHHOCTH
porpaMM CpeHEero npodeccuoHalIbHOro 00pa30BaHMs, pealu3yeMbIX Ha 0a3e OCHOBHOIO
obmiero oOpa3oBaHUs, IpelycMaTpUBAIOIINE WHTEHCUBHYIO —0011e00pa30oBaTeIbHyIO
MOJTOTOBKY OOYyYaroUIMXcs C BKIIOYEHUEM MPUKIAAHBIX MOMAYJEH, COOTBETCTBYIOIIUX
npoecCHOHANBPHOM HAMPaBICHHOCTH, B T.4. C YY€TOM NPUMEHEHHUS TEXHOJIOTHMA
JTUCTAHIIMOHHOTO U AJIEKTPOHHOT'O 00yUeHUS»;
MeTtoanueckie peKOMEHAANHU IO pean3aluy CpeaHero oomiero oopazoBanus B mpeenax
OCBOCHMS 00pa30BaTENIbHOW MPOTrpaMMBbl CPEAHEro MPOQecCHOHATBHOTO 00pa30BaHus Ha
0a3e ocHOBHOTO 0601Iero oopazoBanus ([Ilncemo Munmnpocemenust Poccuu ot 01.03.2023 .
Ne05-592);
[TpumepHas pabouas mporpamma o011e00pa3zoBaTEIbHON YUeOHON TUCIUIUINHBI « XUMUS»
(6a30BBII ypOBEHb BapuaHT 2) i MPOPECCHOHAIBHBIX 00pa30BaTEIbHBIX OpPraHU3aIINMN,
IIPEJICTaBJICHHAs B pEECTpe
https://firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-prepodavaniya/

[Tonoxkxenne o paboueld mporpamMme o0O0IIE0OPa30BATENBHBIX AUCHUILIMH C y4ETOM
npoecCHOHANBPHOM ~ HANpPaBIEHHOCTH  OOpa30BAaTENbHBIX  MPOTPAMM  CPEIHEro
pod)eCCHOHAIBHOTO 00pa30BaHUs OIOKETHOTO MPO(ECCHOHAIIBHOTO 00pa30BaTEILHOTO
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yupexaeHus r. byliHakcka «Kosiemk 5KOHOMUKHU U IPEITPUHUMATETBCTBAY:

e [lonoxenue 0 IPAaKTHYECKON IIOJITOTOBKE 00y4JaroLIXCst OIO/IKETHOTO
npodeccCHoHaTFHOTO 00pa30BaTENBLHOTO yupexkaeHus T. byliHakcka «Kouiemk SKOHOMUKH
Y IIPEANPUHUMATEIbCTBAY:

e JlonoxxeHue o TEKyLIEM KOHTPOJIE U NMPOMEXYTOUHOM arrecrauuu cryneHtoB ['BIIOY PJ]
«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 oOmerymanuTapHbix 1 0011€00pa3oBaTeNbHbIX TUCLHUILUINH
npotokoi Nelot «28» aBrycra2023r.

IIpencenarens ALK

Ono6peno meroa. Coserom KOull

ITporoxon Nelot «29» aBrycra 2023r.

MeTonW
4 / T'acananmena V.I'.
vy ﬂ

Pa3paborunku: /[>kamaBoBa YMysT AOaypaxMaHOBHA, IpeNoAaBaTenb 00IIe00pa3oBaTeIbHBIX
mucuumma Koull

Caxasarona 3. C.

COJIEPKAHME
1.0BIIASI XAPAKTEPUCTUKA PABOYEN TPOTPAMMBI



OBH.IEOBPASOBATEJII)HOI71 JUCHUITIMHBI «XXUMMUS»............ Omnoka!
3akiajaka He orpe/iesieHa.

2.CTPYKTYPA U COJJEP’)KAHUE OBIIIEOBPA3OBATEJIBHON
JUCHUIIJIMHBI «XXUMMUS» .........ccovvvveee Ommbka! 3akimanka He onpeaeieHa.

3.YCJIOBUSI PEATIU3ALINU ITPOT'PAMMBI ............... Ommbka! 3akiaaka He
ompesercHa.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA30OBATEJBHOU JUCHUIIJIUHBI .......... Ommbka! 3akiraaka He
oTpesieicHa.



1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJIbHOM JUCHUIIJIMHBI «XUMMSI»

1.1. MecTo TUCHUILIMHBI B CTPYKTYpPe OCHOBHOM npodeccuoHaIbLHOM
o0pa3oBaTe/IbHOIl IPOrpaMMbl

ObmieoOpa3oBaTenbHas AUCHUILINHA «XUMUS» H3ydaeTcs Ha 0a30BOM YPOBHE B
0011e00pa3oBaTeIbHOM IIUKJIIE y4eOHOTO IUIaHa OCHOBHOUM mMpodeccHuOHATbHON
o0pa3zoBaTenbHON U SIBISIETCA 0053aTeNbHON YacThlo 00111€00pa30BaTEIHLHOIO
uKia oOpasoBarenbHON mporpammbl B cootrBercTBuu ¢ OI'OC cnenuanbHOCTH

38.02.03. OnepauroHHas I€SITEIbHOCTh B JOTUCTUKE

TpymoeMKOCTh TUCITUTIIIMHBI «XUMHUs» Ha 0a30BOM YPOBHE COCTaBJIsAET /2 yaca, u3
KOTOpBIX 64 yaca — 6a30BbIN MOYJIb (6 pa3aeiioB) u 8 4acoB — MPUKJIATHONH MOIYJIb
(1 pa3zmen), BKJIIOYAOIIANA  MPAKTUKO-OPUCHTHPOBAHHOE  COJICpP)KaHHWE B
cootBeTcTBUM ¢ PI'OC cnennansHoctu 38.02.03. OnepaninoHHast 1€ TEIbHOCTh B
JIOTUCTHKE.

[IpuknagHO MOaydbh BKIIOYAeT OAWH pasnaen. Pazgen 7 «Xumus B OBITY H
MIPOU3BOJICTBEHHOM JEATEIBHOCTHA YEJIOBEKa» PEAIM3YETCSI HAa MaTepHuaje KEKUcCoB,
CBSI3aHHBIX C DKOJOTMYECKONM 0€30MMaCHOCTRIO M OIICHKOM MOCJICACTBUM OBITOBOM M
IPOM3BOJICTBEHHON ACATEILHOCTH Oynaylield mpodeCCUOHATIBHOU JeATeIbHOCTH
00yyaromuxcs.

[lepuon 0OyueHus U pacrpeesieHue Mo ceMecTpaM ONpPeNeNIEHbl C YYE€TOM JIOTUKU
dbopMHUpOBaHUS TPEAMETHBIX PE3yIbTaTOB, OOMUX U MPO(ECcCCHOHATBHBIX
KOMIIETEHIIUH,  MEXKIPEAMETHBIX  CBS3€d € JAPYTUMU  JUCIHUIUTMHAMHU
00111600pa30BaTeIbHOTO U 00IIEeNPOPECCHOHATBFHOTO MKIOB y4eOHOro IlaHa B
cootBeTcTBUM ¢ PI'OC cnenuansHoctu 38.02.03. OnepanroHHas JeATEIbHOCTh B
JIOTUCTHKE.

1.2. Hean u nJIaHUpyeMble pe3yabTaThl 0CBOEHHUS JUCITATIIIMHBI
1.2.1. llenu v 3a0a491 JUCIUILIAHBI

Hean:

dopMHUpOBaHUE Y CTYACHTOB TMPEJCTABICHUS O XHMHUYECKOW COCTABIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA KaK OCHOBBI NPUHSTHUS PEUICHUA B
KU3HEHHBIX U TPOM3BOJICTBEHHBIX CUTYallUsIX, OTBETCTBEHHOTO TIOBEJCHUS B
MIPUPOTHOM Cpelie.



3amauyy IMCHUILINHDBI:

1) cdopmupoBaTh MOHMMAaHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHUYCCKUX
IIPOLIECCOB U SIBJIEHUW B OKPY>KAIOILEH Cpeie, LIEJIOCTHOM HAYYHON KapTUHBI MUDA,
B3aMMOCBSI3H U B3aUMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHS COCTaBIATH (POPMYJIBI HEOPraHMYECKUX M OpPTraHHYECKUX
BEILIECTB, YpPaBHEHHUA XHMHYECKUX PpEAKUUN, OOBICHATH HX  CMBICIH,
MHTEPIPETUPOBATH PE3YJIbTAaThl XUMHUECKUX SKCIEPUMEHTOB,

3) chopmmpoBaTh  HaBBIKH  MPOBEACHUS  NPOCTCUIIMX  XUMHUYECKUX
AKCIIEPUMEHTAJIbHBIX HUCCIEIOBAaHUM C COOMIOJCHHEM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeliecTBaMu U JIabOpaTOpPHBIM 000PYI0BAHUEM;

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

5) copmupoBaTh YMEHHUS MPOTHO3MPOBATH MOCICACTBHS CBOCH JCATCIHHOCTH M
XUMUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MTPOIIECCOB;

6) chopmupoBaTh MOHMMAaHWE 3HAYMMOCTH JTOCTIDKCHUH XUMHUYECKOW HAYKH W
TEXHOJIOTUM ISl pa3BUTHS COLIMAILHON U MPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanumpyemblie pe3yJibTaThbl  OCBOeHHMSI  001e00pa30BaTeIbLHOM
aucumIMHLBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco6oe 3HaueHue y4yeOHas TUCHUIUIMHA «XUMUS» UMEET Npu (OPMUPOBAHUU HE
TOJILKO OOIIMX KoMIleTeHIui. (Tabnauma 1), HO W B co3maHuu 0asbl IS
(dopMupoBaHus Po(HEeCCHOHATBLHBIX KOMIIETCHIINH (Tabnuma 2).



OK/I1 | Moayas/Pa3znen/Te THNBI OEHOYHBIX
Ne Pe3yabTar 00yuenust N
K Ma MeponpusiTHi
| | OcHoBHOE coaep:kaHue
. Pazgea 1. OcHoBBI Popmy:uposats
0a30Bble MOHATHUSA U
CTPOeHNs BellecTBa
3aKOHbI XUMMH
1.1 |OK 01 |Crpoenne atomoB  |CoCTaBIsITh 1. Tect «CTpoeHne aTOMOB
XUMHUYECKUX XUMH4YecKue (HOpMYIIbl [ XUMHUYECKUX JIEMEHTOB U
3JIEMEHTOB U COEJIMHECHUH B pUPOJa XUMHUYECKOU
npuponaa COOTBETCTBHH CO CBSI3W.
XMMHWYECKOM CBSI3U  |CTEICHBIO OKUCIICHUS |2. 3a/1auM HA COCTABJICHUE
XUMHYECKHUX XUMHUYECKUX (HopMyIl
AJIEMEHTOB, UCXO/S U3 |IByXaTOMHBIX COCIMHEHUMN
BAJICHTHOCTH U (oKCHIIOB, CYJIb(PHUIOB,
AIEKTPOOTPULIATENLHO |TUIPUAOB U T.I1.).
CTH 3. 3aganusa Ha
HCTIOJIb30BAHNE XUMHUYECKON
CHUMBOJIMKY 1 Ha3BaHUU
COEeIUHEHUH 110
HOMEHKJIaType
MEKTyHApPOIHOTO COK03a
TEOPETUYECKOUN U
MIPUKJIATHON XUMUH U
TPUBHUAJIBHBIX Ha3BaHUM JJIS
COCTAaBJICHUS] XUMHUYECKHUX
dbopMyJ1 TBYXaTOMHBIX
COeMHEHUN (OKCHIOB,
CyJb(pUA0B, TUAPUIOB U T.II.)
U JPYTUX HEOPTaHUYECKUX
COE€IUHEHUN OTAEILHBIX
KJIaCCOB
1.2 | OK 01 |ITeproanyeckuii XapakTepu3oBaTh 1. Tect «Metannuueckue /
OK 02 [3akoH u TabnuIa XUMHYECKHE HEMETAJNIMYECKHUE CBOMCTBA,
JA.W. MenneneeBa  [3JIEMEHTHI B 3JIEKTPOOTPULIATEIIBHOCTD U
COOTBETCTBHHU C UX CPOJICTBO K AJIEKTPOHY
MOJIOKEHHUEM B XUMHYECKUX IJIEMEHTOB B
MEePUOANYECKON COOTBETCTBHE C UX
CHUCTEME XMMHUYECKUX |3JIEKTPOHHBIM CTPOCHHUEM U
anemenToB [[.M. IOJIOKEHUEM B
MenneneeBa MEPUOJUYECKON CUCTEME
XUMHYECKHX raemenToB 1. H.
MenneineeBay.
2. [TpakTnueckue 3aaHus Ha
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OK/II

Monyas/Pasznen/Te
Ma

Pe3yabTar 00yuenust

Tunsl olleHOYHBIX
MepOonpUsTHI

YCTAHOBJICHHUE CBSI3U MEXY
CTPOEHUEM aTOMOB
XUMHYECKHX AJIEMEHTOB U
MEPUOINYECKUM U3MEHEHUEM
CBOMCTB XUMHUUYECKHUX
3JICMEHTOB U UX COCIMHCHUH
B COOTBETCTBUHU C
MIOJI0KEHUEM
[Iepnonuueckoii cucteme.

3. [IpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3a/1aHUs Ha
XapaKTepU3alnuio
XUMHUYECKUX IJIEMEHTOB:
«Merammuaeckue /
HEMETaJJIMYECKUEe CBOMCTRA,
3JIEKTPOOTPUIIATEIIBHOCTD U
CPOJCTBO K AJIEKTPOHY
XHMHYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MOJI0KECHHUEM B
NEPUOANYECKON CUCTEME
XHMHYECKUX DJIEMEHTOB
J.1. MenneneeBa»

Pasnea 2.
XUMHYeCKHe
peakiuu

Xapakrepu3oBaTh
TUNBI XUMHUYECKUX
peakuuii

KonTpoabnas padora
«CTpoeHue BelecTsa u
XHMHUYeCKHe PeaKkunm)

2.1

OK 01
OK 04

Tunbl XUMHYECKUX
peaxKumit

CocTraBnsaTe peakiun
COCIUHEHUS,
pa3lIoKeHus, 0OMEeHa,
3aMeIIeHUs,
OKHCJIUTEIILHO-
BOCCTAHOBUTEJILHBIC
peaKIuu

1. 3agaun Ha cocTaBiIcHUE
YpPaBHEHUN pEaKIIUI:

— COCIMHEHUS, 3aMCILICHHUS,
pasioxeHus, 0OMeHa;

— OKHMCJIUTEIIFHO-
BOCCTAHOBHUTEIILHBIX
peaKiuii C UCHOJIb30BAHUEM
METO/1a JIEKTPOHHOIO
OajaHca.

2. 3a1a4m Ha pacyeT MacChl
BEIIIECTBA MJIM 00BbEMaA
ra3oB MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, MacCe
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OK/I1 | Moayas/Pa3znen/Te THNBI OEHOYHBIX
Ne Pe3yabTar 00yuenust N
K Ma MeponpusiTHi
WK 00BEMY OJHOTO U3
Yy4YacTBYIOIIUX B PeaKkluu
BELIECTB; Pacu€Thl
Macchl (00bE€Ma, KOTMYeCTBa
BEIIECTBA) IPOYKTOB
peakIuu, eciau OJIHO U3
BEILIECTB UMEET NMPUMECH
2.2 Qnexktponautuueckas |CocTaBisTh 1. 3ajanus Ha COCTaBJICHUE
JTUCCOLUAIINS U YpaBHEHHUS MOJIEKYISIPHBIX U HOHHBIX
HMOHHBIN 00OMEH XUMHUUYECKUX PEAKIIUU |pEaKIUNA C y4aCTUEM KHUCIIOT,
MOHHOTO0 OOMEHa ¢ OCHOBAHMH U COJIEH,
y4acTUEM YCTaHOBJICHUE U3MECHECHUS
HEOPTaHUYECKUX KHCJIOTHOCTHU CPEIbI
BEIIIECTB 2. JIabopatopHas pabota
"TUNbl XUMUYECKUX
peaxumit"”
3 Paszpneua 3. Crpoenue Ucciaenosarb KonTpoabHas padora
U CBOMCTBA cTpoeHue u cBoiicTBa [«CBoMCTBA
HEOPraHM4YeCKUX |HeOPraHUuYeCKHX HEOPraHM4eCKHUX BellecTB)
BeleCTB BelIeCTB
3.1 | OK 01 |Knaccudukanus, Knaccudummposatrs  |1. Tect «Homenknarypa u
[IK 4.2 |HOMeHKIaTypa u HEOPraHUYECKHUE Ha3BAHUE HEOPTaHUYECKUX
I[IK 2.2 |cTpoeHue BEIIIECTBA B BEILIECTB UCXOSI U3 UX
HEOPTaHUYECKUX COOTBETCTBHHM C UX XUMUYECKON HOpMYITBI WU
BEILIECTB CTPOCHUEM COCTaBJICHUE XUMHYECKOMN

dbopmyIIbl KCX0s U3
Ha3BaHUS BELECTBA IO
MEKIyHApOIHOW WU
TPUBHAIBHOU
HOMEHKJIAType».

2. 3apa4m Ha pacyer
MacCOBOM 1011 (MacChl)
XUMHUYECKOT'O 3JIEMEHTa
(coenuHeHus1) B MOJIEKYJIE
(cMmecn).

3. IlpakTudeckue 3agaHus 1o
KJ1accu(pUKaIIH,
HOMEHKJIAType 1
XUMUYECKUM (popmynam
HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.
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OK/I1 | Moayas/Pa3znen/Te THNBI OEHOYHBIX
Ne Pe3yabTar 00yuenust N
K Ma MeponpusiTHi
4. IlpakTHuecKkue 3a1aHUs Ha
ONPEIEIICHNE XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUJIA
XUMHYECKOU CBSA3U U TUIIA
KPUCTAUINYECKOU PEIIETKU
3.2 | OK 01 |®usuko-xumMuueckue|YcTaHaBINBATh 1. Tect «OcobeHHoCTH
OK 02 |cBoiicTBa 3aBUCUMOCTH (PU3UKO- |XUMHUYECKHX CBOWCTB
IIK 4.2 |HeopraHu4eCcKux XUMHUYECKHUX CBOMCTB |OKCHJIOB, KUCJIOT,
I[IK 2.2 |BemecTB HEOPraHUYECKUX OCHOBaHM, aMPOTEPHBIX

BEILECTB OT CTPOEHUS
aTOMOB M MOJIEKYJI, a
TaK)Xe TUIa
KPUCTALTNYECKOU
pELIeTKH

TUAPOKCUIOB U COJIEM.

2. 3agaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX
peaKkuui ¢ y4aCTUEM
MPOCTBIX U CIOKHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJLJIOB,
HEMETAJIOB U aM(pOTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(OTEPHBIX TUIPOKCHUIOB,
HEOPTraHUYECKUX COJIEH,
XapaKTepU3yOIIUX UX
CBOMCTBA U CITOCOOBI
MOJTYYEHUSI.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3a1aHUs Ha
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OK/I1 | Moayas/Pa3znen/Te THNBI OEHOYHBIX
Ne Pe3yabTar 00yuenust N
K Ma MeponpusiTHi
CBOKCTBA U MOJIyYEHUE
HEOPTaHUYECKUX BEILIECTB
3.3 | OK 01 [Unentuduxanus Uccnenosats 1. [IpakTuko-
OK 02 |Heopranmyeckux Ka4eCTBECHHbIC OPUEHTUPOBAHHBIE 33/ITaHHS
OK 04 |BemiecTB peaxkuuu 10 COCTABJIEHUIO
HEOPTaHUYECKHUX XUMHYECKUX PEAKLINN C
BEILIECTB Y4aCTUEM HEOPTaHUYECKHUX
BEILIECTB, UCIIOJIb3YEMBIX JJIS
UX UICHTU(DUKAIIH.
2.JIabopaTopHas padora:
“Unentudukanus
HEOPraHUYECKHUX BEIIECTB”
4 Paznen 4. Crpoenue (UccienoBarnb KonTtpoJsbHas padora
U CBOICTBA cTpoeHue U cBoiicTBa |[«CTpoeHue U CBOMCTBA
OPraHu4ecKnx OPraHu4ecKnx OPraHUYecKNX BellecTB
BelleCcTB BellecTB
4.1 | OK 01 ([Knaccudukarus, Knaccupunuposars  |1. 3agaHust Ha cOCTaBlICHHE
I[IK 4.2 |cTpoeHue u OpraHuyecKue Ha3BaHUM OPTaHUYECKHUX
I[IK 2.2 |HOMeHKIaTypa BEIIICCTBA B COEAMHEHNH 110 TPUBHAIBHOU
OpraHUYECKUX COOTBETCTBHHM C UX WJIU MEXKTyHapOIHOU
BEILIECTB CTPOCHUEM CUCTEMAaTUYECKOU
HOMEHKJIaType.
2. 3ajaHus Ha COCTABJICHUE
MOJIHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (hOpMYyJT
OpraHMYECKUX BEILIECTB
OT/ICJIbHBIX KJIACCOB.
3. 3aaun Ha ONPEACIIECHUE
npocreieit GopMyIbl
OPTraHUYEeCKON MOJIEKYJIBI,
UCXOJISl U3 DJIEMEHTHOTO
coctaBa (B %)
4.2 | OK 01 |CsoiicTBa YcTanaBnmuBaTh 1. 3aganus Ha cocTaBIeHUE
OK 02 |oprannueckux 3aBUCUMOCTH (PU3HKO- |YPABHEHHN XUMHUYECKHUX
OK 04 |coenuHeHnmit_ XUMHMYECKUX CBOMCTB (PEAKLMH C y4aCTUEM
[IK 4.2 OPraHUYECKUX OPTaHUYECKHUX BEIIECTB HA
[IK 2.2 BEIIECCTB OT CTPOCHHUSI |OCHOBAHWH UX COCTaBa U

MOJIEKYJ

CTPOCHHUS.
2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
peaKuui, WUTFOCTPUPYIOLIUX
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OK/I1 | Moayas/Pa3znen/Te THNBI OEHOYHBIX
Ne Pe3yabTar 00yuenust N
K Ma MeponpusiTHi
XUMUYECKUE CBOMCTBA C
y4eTOM MEXaHU3MOB
POTEKAHUS TaHHBIX
peakii 1 TEHETUYECKOU
CBSI3U OPTaHUYECKUX
BEILIECTB PA3HBIX KJIACCOB.
3. Pacuernsle 3a1aun no
YPAaBHEHMSIM PEAKIIUH C
Y4aCTHEM OPTaHUYECKUX
BEILIECTB.
4. JJabopaTopnas pabota
“IIpeBparieHus
OpraHUYECKUX BEILECTB MPH
HarpeBaHUM"
43 |OK 01 [MnperTuduxanys Hccnenosats 1.ITpakTuko-
OK 02 |oprannueckux Ka4eCTBEHHBIEC OPUEHTUPOBAHHBIC 3aJJaHUS
OK 04 |BemiecTB, ux peaxkuuu 10 COCTABJICHUIO
I[IK 4.2 (3HaueHue u OpTraHUYECKUX XUMHYECKUX PEAKIIUN C
[IK 2.2 |npumeHeHUE B COEIMHEHUN Y4aCTUEM OPTaHUYECKUX
OBITOBOI U OTJIEJIbHBIX KJIACCOB  |BEIIECTB, B T.4.
POU3BOICTBEHHOI UCIIOJIb3YEMBIX ISl UX
NEATEIbHOCTH uACHTU(UKALMK B OBITY U
YyeJoBeKa MPOMBIILJICHHOCTH.
2.JIabopaTopHas padora:
“Unentudukarus
OPTaHUYECKUX COCTNHEHU
OTIEJILHBIX KJIAacCOB”
3 Pa3nean 5. XapakTepu3oBaTh
Kunernueckue u  |BJMsIHUE Pa3JIMYHbIX
TEPMOJAMHAMMYECK |(PaKTOPOB HA
He 3aKOHOMEPHOCTH [PABHOBECHE H
NPOTEKAHUS CKOpPOCThH
XHUMHYECKHUX XUMHYECKHUX
peakuui peakuuii
5 |OKO01 |CkopocTh XapakTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |xumuueckux BJIMSTHUE TEOPETUYECKUE 3aJ]aHUs Ha
I[IK 4.2 |peakuuii. KOHLEHTpALUU aHanu3 (hakTopoB,
[IK 2.2 |Xumuueckoe pEearupyrommx BIIMSIFOIIMX HA U3MEHEHUE
paBHOBECHE BEILIECTB U CKOPOCTH XMMHUYECKOU

TEMIIEPATyphI Ha
CKOPOCTb XUMUYECKUX

peakumu. IIpakTuko-
OPUEHTUPOBAHHBIC 3aJaHU
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OK/I1 | Moayas/Pa3znen/Te THNBI OEHOYHBIX
Ne Pe3yabTar 00yuenust N
K Ma MeponpusiTHi

peakuui Ha [IPUMEHEHUE MTPUHIINATIA
XapakTepu3oBaTh Jle-Ilarenbe ns
BIIMSIHUE U3MEHEHUS |HAXOXKICHUS HANPABJICHUS
KOHIIEHTpAIU1 CMEILICHHS PABHOBECHUS
BEILIECTB, PEAKLIUH XUMHUYECKON pEaKny U
Cpe/bl U TEMIIEPATYpPhI |[aHAIN3 (DAKTOPOB,
Ha CMEIICHHUE BIIUSAIONIMX HA CMEICHUE
XUMHUYECKOTO XUMHUYECKOTO PaBHOBECHS
paBHOBECHS

6 HccaenoBath
Paspneu 6. HCTHHHBIE PACTBOPbI
PacTBOpbI C 32JaHHBIMHU

XapaKTepUCTUKAMM
6.1 | OK 01 |[TorsTHE O Paznuuarts uctunneie (1. 3amaum Ha NPUTOTOBJICHUE
OK 02 |pacTBOpax PacTBOPHI pacTBOPOB.
1K 4.2 2. IlpakTuko-
[IK 2.2 OPUEHTUPOBAHHBIE
pacyeTHbIE 3a/IaHUS Ha
JVCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMble B OBITOBOM U
MIPOU3BOJACTBEHHOM
NEATEIbHOCTH YEJI0BEKA
6.2 | OK 01 |HccnenoBanue UccnenoBarh ¢usuko- [JlabopaTopHas padbota
OK 04 |cBoiicTB pacTBOpOB |xuMuueckue cBoictBa |“IIpuroroBneHue pacTtBOpoB”
I[IK 4.2 VMCTUHHBIX PAaCTBOPOB
K 2.2
Il | IIpodeccuoHanbHO-OPUEHTUPOBAHHOE COJleP:KaHUE (CoAepKAHUE MPUKJIATHOTO
MO/YJIs1)

7 Pasznen 7. OueHnuBarthb 3amura Keiica (¢ yueTom
Xumus B ObITY U |[IOCJIEICTBUS Oynymen
NMPOU3BOJICTBEHHON [OBITOBOI H npogeccuoHaIbLHOU
JesATeJbHOCTH NMPOU3BOJACTBEHHOH |1eSAITEJILHOCTH)
YyeJi0BeKa NesITeJIbHOCTH

yeJI0BeKa ¢ MO3HINMA
IKOJIOTHYECKOM
0e30MacHOCTH
OK 01 |Xumus B ObITY U OueHuBath Keiic (c yuetom Oyayiei
OK 02 |[mpou3BOJACTBEHHOM |MOCIEACTBUS OBITOBOM [MpodecCHOHANbHON
OK 04 |nmearenbHOCTH Y TIPOM3BOJICTBEHHON |IESITEIIbHOCTH)
OK 07 |4enoBeka JEATEIIbBHOCTH Bo3MoOXHBIE TEMBI KEWCOB:
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OK/I1 | Moayas/Pa3znen/Te

Tunsl olleHOYHBIX
Pe3yabTar 00yuenust

K Ma MeponpusiTHi
11K 4.2 yejioBeka ¢ nmo3unuid  |1. [loTeruienue kimMmara u
[1IK 2.2 DKOJIOTUYECKOUN BBICBOOOKIEHUE T'a30BbIX

0€e30macHOCTH TUIPATOB CO JIHA OKEaHa.

2. bynymue Marepuansl s
aBua-, MallMHO- U
pruOOPOCTPOCHHS.

3. HoBble MaTepuansl aJist
COJIHEUHBIX OaTapen.

4. JlekapcTBa Ha OCHOBE
PACTUTENBHBIX TIPETIapaToOB

Ko amyHOCTHBIX
pe3yJbTaToB
peam3anuu
NMPOrpaMMsl
BOCIHTAHHSA

JINYHOCTHBIE pe3yJabTaTrhbl peaju3allui MporpamMmmbl BOCIIUTAHUSA

JIP 01

. ChopMHpOBaAHHOCTH POCCUICKON TPk JAHCKOW HIACHTHUYHOCTH, TIATPUOTH3MA ,
YBaXXEHUsI K CBOEMY HApO/Iy, YyBCTBA OTBETCTBEHHOCTH Tiepe]] PouHOM,
rOpJIOCTH 3a CBOM Kpaii, CBOIO PojHYy, IPOIILIoe U HACTOsIIEe
MHOT'OHAI[MOHAIBHOTO Hapoa Poccuu, yBakeHHe rocy1apcTBEHHBIX CHMBOJIOB
(rep0,iar,ruMH).

JIP 04

ChopMUpOBAaHHOCTh MUPOBO33PEHHUSI , COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON NMPAKTHUKH, OCHOBAHHOTO HA IUAJIOTe
KYJBTYp, a TAK)Ke Pa3IUIHBIX ()OPM OOIIECTBEHHOTO CO3HAHWSI, OCO3HAHHUE CBOETO
MecCTa B MOJIMKYJIETYPHOM MHUDE.

JIP 09

['oTOBHOCTH M CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOpPa30BaHUIO B TEUCHUE BCEi
KU3HU; CO3HATENHHOE OTHOIIEHNE K HEMPEPBHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
yCHEenTHOH podecCHoHaTBFHON U 00IIIECTBEHHOH eI TeTFHOCTH;

JIP 12

Oco3HaHHBIN BEIOODP OymyIiei mpodeccuu Ha OCHOBE IIOHUMAHUS €€ 1EHHOCTHOTO
COJICpKaHUsl M BO3MOXHOCTEH peaim3aluu COOCTBEHHBIX YKU3HEHHBIX IUIAHOB;
IPpaXJIaHCKOE OTHOIIEHHE K NpOoPeCCHOHAIBHOW JCSATEILHOCTH KAk K
BO3MOXXHOCTH JINYHOI'O YYaCTHS B PEIICHUH OOIIECCTBEHHBIX, FOCYIapPCTBEHHBIX,
00IIeHAIIMOHATLHBIX TPOOIeM;
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJBLHOM

JAUCHUITIJIIMHBI «XUMUS»
2.1. O0beM TUCHUIIMHBI ¥ BUbI Y4e0HOii padoThI
Bup yuyeOHoit padoThl Obrem b
yacax

O06bem 00pa3oBaTeIbHOM NPOrPAMMBbI JUCHUILIHHBI 72
B T.Y.
OcHOBHOE coepKkaHue 64
BT. 4.
TEOPETHIECKOE OOYICHHE 30
MPAKTUYECKUE 3aHATUA 24
1a00paTOPHBIC 3aHATHS 10
IIpodeccnoHaILHO-OPUEHTUPOBAHHOE CO/IEP:KAHUE 5
(conepxanme MPUKJIATHOTO MOTYJISA)
BT. U..
TEOPETHUYECKOE O0YUECHHE 2
MPAKTUYECKUE 3aHATUA 4
IIpome:xkyTounas arrecranus (quddepeHurpoBaHHBIMN )

3a4er)
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2.2. KajenaapHo - TeMATHUYECKHUI IJIAH U CO/IePKaAHME TUCUMILINHBI

Dopmupyem Tunbt
HaunmenoBan Copnepxxanue yuyeOHOro marepuasia (0CHOBHOe M NPodecCHOHAIBLHO- O6bem ble y4eOHBbIX
He pa3/iesioB U OPHEHTHPOBAHHOE),J1a00PATOPHbIE U IPAKTHYECKHE 3aHATHS, 4yacos KOMIIETEeHIH | 3aHsATHii !
TeM NPUKJIATHON MOAYJIb u
1 2 3 4
OcHoOBHOE cojiep:KaHue 64
Paznen 1. OcHOBBI cTpOEHHSA 6
BelllecTBA
Tema 1.1. OcHOBHOE cojIep:KaHue 4 OK 01
Crpoenue Teopernueckoe odyuenue 2 JIP 01
aTOMOB
XUMMUYECKHX CoBpeMeHHas MoJenb CTpoeHus aroMa. CUMBOJIMYECKUH A3BIK XMMUU. XUMUYECKUU SJIEMEHT. 2
3IIEMELTOR DnekTpoHHas KOH(Uryparus aroma. Kiaccudukamuss XUMHYECKHX 3JeMeHToB (S-, p-, d- 9
uIpHpoaa a7eMeHThl). BaneHTHbIe 25eKTpoHBl. BajgeHTHOCTh. DNEKTpOHHAs MPUPOJa XUMUYECKOM CBSI3U.
XUMHYECKO3 DNEeKTPOOTPUIIATENILHOCTh. BUABI XUMHUECKON CBsi3M (KOBaJCHTHAs, WOHHAS, METaJTu4ecKas,
CBS3H BOJIOPOJIHAs) U CIIOCOOBI ee 00pa3oBaHUs
IIpakTH4eckue 3aHATHS 2
Pemienue 3amaHuii Ha MCIOJIB30BAaHWE XMMHUYECKOW CHMBOJIMKA M HA3BAHUN COCIUHEHUN IO
HOMEHKJIAType MEXIYHApOIHOTO CO03a TEOPETUYECKON M MPHUKIAAHOW XUMHH U TPUBHATBHBIX
Ha3BaHUU IS COCTABJIEHUS XUMHUYECKMX (OPMYNI JIBYXaTOMHBIX COEAMHEHUN (OKCHIOB,
Cynb(pUA0B, TUAPHUIOB U T.I1.) U IPYTUX HEOPTAaHUIECKUX COCTUHEHHUHN OTIEIHHBIX KJIaCCOB. 2 3
[IpakTuyueckne 3ajlaHusi Ha YCTAHOBJICHWE CBS3UM MEXIYy CTPOCHHEM AaTOMOB XHMHYECKHUX
AJIEMEHTOB U TIEPUOINYECKUM U3MEHEHHUEM CBOMCTB XMMUUYECKHX DJIEMEHTOB M UX COSTUHEHUN B
COOTBETCTBUU C MOJOXKeHUEM [leprnoandeckoi CUCTEMBI.
Tema 1.2. OcHoBHOE coJiep:KaHue 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

HemetaiwioB |V— VII rpynm. Knaccudukarus 1 HOMEHKIaTypa COeIMHEHUH HeMeTalu1oB. 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

IIpakTHyeckue 3aHATHSA

CocraBiieHUE YpPaBHEHUH XMMHUYECKMX DPEAKIMHA C Yy4acTHEM IPOCTBIX M CIOKHBIX HEOPTaHWYECKUX

BEIIECTB: META/VIOB UM HEMETAJUIOB; OKCHJIOB METaJUIOB, HEMETANIOB U aM(pOTEPHBIX 3JIEMEHTOB;

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

XapaKTEepU3YIOIINX UX CBOKUCTBA.

Pemenne mpakTUKO-OPHEHTUPOBAHHBIX TEOPETHUYECKHX 3a/laHUN HAa CBOMCTBA, COCTaB, IOJIYYEHHE M

0e30MacHOe HUCHOJIb30BAHMWE BAXKHEWUIIMX HEOPraHMYECKUX BEIIECTB B OBITY M NPAKTHYECKOM

JESATEIIBHOCTH YEJI0BEKA

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 cynabdaT-, KapOOHAT- ¥ XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHHUS
KoHnTpoabHasn .
Ceoiicmea neopeanuuecKux eeuiecme
pabora 2
Paznen 4. CTpoeHue U CBOMCTBA OPraHUYeCKUX BellleCTB 2
4
Tema 4.1.| OcHOBHOE coep:KaHue 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 OpPraHM4ecKOW MOJIEKYJbl. 3aBUCUMOCTh CBOWMCTB BELIECTB OT XMMHUYECKOIO CTPOEHHUS MOJEKYIL.
W3omepus 1 n30Mephl.

[Tonsitue o ¢pyHkuuoHanbHOU rpynmne. Pagukan. [IpuHIunel kiaccupuKaluy OpraHMYecKuX COEIMHEHUH.
MexyHapoiHas HOMEHKJIATypa W MPHUHIMIIBI HOMEHKJIATyphl OpraHudeckux coenvHeHuil. Ilonstue o0
a30TCOACPIKAIINX COSTUHEHUX, OMOJOTHYECKH aKTUBHBIX BelIecTBaxX (yrieBojax, Kupax, Oemkax u ap.),
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
KJIacCU(UKAIMA ¥ HOMEHKJIATYpbl BHYTPH KJIAcCa; TOMOJIOTHYECKHI psi v oOmias Gpopmyina; uzomepus;| 2
¢du3nueckre CBOMCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI IOIY4YEHUs):
— TpeaesbHbIE YIIEBOAOPOAbl (AJKaHbl U IUKJIOAJIKaHbl). ['OpeHMe MeTaHa Kak OJMH U3 OCHOBHBIX
MCTOYHUKOB TEIJIa B MPOMBIIIJIEHHOCTH U ObITy. CBOMCTBAa MPUPOJHBIX YIVIEBOJAOPOJIOB, HAXOXKICHHUE 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
— KHUCJIOPOJICO/IEPIKALIME COSAMHEHMS (CIUPTHI U (EHOJIbI, KApOOHOBBIE KUCIIOTHI U 3QUPHI, AJIbAETU/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 aMUHOKHCIIOTHI, OeiKku). BbhIcOKOMOIEKyIsIpHbIE COeIUHEHUS
(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 . 3a,Z[aHI/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 Ouogoruueckasi poib yriaeBogoB. OKHCICHHE YITIeBOIOB —
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 pelIeHUU IPOOJIEM 3HEPreTudeckoi 0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
CO3/IaHUM HOBBIX MaTEpHUAJIOB, HOBBIX HMCTOYHHUKOB 3HEPTUU (AIbTEPHATHUBHBIE HMCTOUYHHUKH SHEPIUH).
OnacHOCTP BO3JCHCTBHS Ha JKUBBIE OPraHU3Mbl OPraHMYECKHX BEIIECTB OTAEIBHBIX KJIACCOB
(YyrneBomopobl, CHHUPTHL, (EHOJBI, XJIOPOPTaHUYECKUE MPOU3BOJAHBIE, AbJIETHJIbI U JIp.), CMBICI
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
XUMUYECKUX JIP 09
. Teopernueckoe o0yuenue
pEaKIMi. OK 02
XHUMHYECKOe CKOpOCTh peakLuy, €€ 3aBUCHUMOCTb OT PA3JIMYHBIX (DAaKTOPOB: HPUPOABI PEArHpyOLIUX BELIECTB,
. JIP 04
paBHOBECHE KOHILEHTPAllU pearupyrolux BEIIECTB, TEMIIEpaTypbl U IUIOMAAM PEaKUUOHHONW IIOBEPXHOCTH.
TennoBble 3¢ (eKThl XUMUYECKUX peakuil. DK30- U FIHIOTEPMHUUYECKHE, PEAKLIUH.
OO6patuMocTh peakiuii. XUMU4eCKOe PaBHOBECHE U €T0 CMEIICHHUE MOJT ICHCTBUEM Pa3InIHBIX (PaKTOPOB
(KOHLIEHTpallUs PpEeareHTOB WM IPOJYKTOB pPEaKLMH, [aBJI€HUE, TeMIepaTypa) sl CO3/1aHus
ONTUMAJIbHBIXYCIIOBUI NMpOTeKaHus XuMuueckux nporeccos. [Tpunnun Jle [llatense
IIpakTH4eckne 3aHATHSA OK 01
JIP 01
Pemenue npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha aHaiu3 (aKTOpOB, BIMSIONIMX HAa H3MEHEHUE
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. 7P 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-xumuueckuii mpouecc. PactBopsl. CrnocoObl NPUTOTOBJICHUS PAaCTBOPOB. OK 07
pacTBopax PactBoprMocTh. MaccoBast 107151 pacTBOpeHHOT0 BeriecTBa. CMBICH OKa3aTessl MPeleIbHO TOMYCTUMOM JIP 12
KOHIICHTPALIMHU U €r0 UCIIOJIb30BaHHUE B OLEHKE SKOJIOTUYECKON 0€30IacHOCTH.
[IpaBuia SKOJOTUYECKH LEIECOOOPA3HOTO TMOBEACHUS B OBITY W TPYIOBOW JIESATEIBHOCTH B LEJSAX
COXpaHEHHs CBOETO 37I0POBBSl M OKPY’KAIOIIEH MPUPOTHOI Cpelbl; OMAaCHOCTh BO3/ACHCTBUS HA JKUBBIC
OpPTaHU3MBbI OTIPE/ICTICHHBIX BEILIECTB.
Perienne mpakTHKO-OPHEHTUPOBAHHBIX PACYETHBIX 33/IaHU HA PACTBOPHI, HCIIOJIb3yeMbIe B OBITOBON U
IPOM3BOACTBEHHON JEATEIHLHOCTH 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 3aJaHHOM (MacCOBOM, %) KOHIEHTPALHH (C MPAKTHKO-
OPHEHTHUPOBAHHBIMUBOIIPOCAMH) M OTIPEICTICHUE CPE/IbI BOAHBIX PACTBOPOB. OK 04
Perienue 3a/1a4 Ha MPUTOTOBJIEHUE PACTBOPOB JIP 01
IpodeccuoHaIbLHO-OPHMEHTHPOBAHHOE cO/iep:KaHue (CoaepKaHue MPUKJIATHOT0 MOTYJIS)
Pazpnen 7. XuMus B ObITY 1 IPOU3BOJACTBEHHOM 1eSITeIbHOCTH YeJI0BeKa OK 01
JIP 12
Xumus B ObiTy 1 [OCHOBHOE cogepkanue
MIPOU3BOACTBEHHOMN OK 02
Teopernueckoe o0yuenune
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
aHajM3a XUMHUYECKOW HMH(POPMALMU W3 pPa3IMYHbIX HCTOYHMKOB (Hay4yHas M Yy4eOHO-Hay4Has JIP 01
JUTEparypa, CpelicTBa MaccoBoil nHpopMmalu, cetb HTepHeT)
OK 07

IIpakTHYecKkne 3aHATHA




[Touck 1 aHanu3 KEMCOB 0 NPUMEHEHUU XUMUYECKUX BEIIECTB U TEXHOJIOTHI 6 blmy u ¢ yuemom 4

oyoyweii JIP 04
np0¢eccu0HaﬂbH0ﬁ oesamesibHOCmu no memam. KpacCKu, CTCKJIO, KCpaMUKa, MaTCpuajibl AJId TIK 4.2
3JIEKTPOHUKH,

[IK 2.2

HaHOMAaTEepHUaJlbl, TEKCTUIbHBIE BOJIOKHA, UCTOYHUKHU SHEPIUU, OPraHUUECKHUE U MUHEPAJIbHbIE
y100peHus, IeKapCTBEHHBIE BEIIECTBA, OBITOBASI XUMHUSL.

3amuTa: [IpencraBnenue pe3yabTaToB pellieHus: KelicoB B GopMe MUHU-IOKJIA/a C Mpe3eHTalneH,
BUJICO-POJINKA, pa3pabOTKU MakKeTa caita u ap.

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

Bcero

~

! Ilo0 munom y’{€6H020 3AHAMUA NOHUMAaemc: CJleayiOWCl}Z munoJjiocus yl{€6Hblx 3aHAMUIL,

Koo  Buo szauamuil

BBonHoe yuebHoe 3aHATHE

VY4eOHoe 3aHATHE 110 U3YUYEHUIO U IIEPBUYHOMY 3aKpEIUICHUIO MaTepHralia
VYyeOHoe 3aHATHE N0 3aKPETICHUIO 3HaHUH 1 crioco00B JIeiicTBUI

YuebHoe 3aHsATHE KOMIIEKCHOTO MPUMEHEHHUSI 3HAHUW U CITIOCOOOB ACHCTBUM

VYueOHOE 3aHATHE 1O O606H.[CHI/IIO Y CUCTEMaTHU3alluu 3HaHUU U CII0CO00B JIenCcTBUI

o &~ WD = o

VYyeOHoe 3aHATHE 110 MPOBEPKE, OIIEHKE 1 KOPPEKIMH 3HAaHUH U CIIOCOO0B AeHCTBUIM




3. YCJIOBUSA PEAJIN3AIIUUA ITPOT'PAMMBbI

OBIIIEOBPA3OBATEJbHOM JUCLUIIJIMHBI

3.1. TpedoBaHUsI K MUHUMAJbLHOMY MaTePHAIBLHO-TEXHUYECKOMYO00eCTIedeHHIO

J11s1 peanu3anuy mporpaMMbl JUCHUIUIMHBI IPEAYCMOTPEHBI CIICIYIONIUE CIICIHAbHBIC TOMEILCHHS: YUeOHbBIN KaOMHET XUMUH
U XUMHYECKast JJabopaTopus.

OO6opynoBanue y4yeOHOro kKaOuHeTa (HAIJISAHbIE MOCOOHsI): HAOOpPHI MIAPOCTEPKHEBBIX MOJIEICH MOJICKYJ, MOJCIH
KPUCTAJUTMUECKHUX PEIIETOK, KOJUIEKITHNH MPOCTHIX U CJI0KHBIX BEMIECTB U/WITH KOJUISKITHH TIOTMMEPOB; KOJUICKITUATOPHBIX TTIOPO.T
U MUHEpaJIOB, Tabiuiia MeneneeBa, yueoHbie priibMbl, ITUGPOBbIE 00pa30BaTEIbHBIE PECYPCHI.

Texnuveckue cpeacTBa 00yueHHsi: KOMIBIOTEP C yCTPOUCTBAMHU BOCITPOU3BEICHUSI3BYKA, MYJIbTUMEIUA-TIPOEKTOP C IKPAHOM.
O6opynoBanue JadopaTOpPMu: MUHUMAIIbHBIA HA0OP PEAKTUBOB M XUMUYECKON MOCY/IBI.

3.2. UudopmanmonHoe odecrneyeHue peaau3anu NporpaMmsl
[lepeuenb yueOHbIX U3aaHUN, UHTEpHET-PECYPCOB, TONOJHUTEIHHOU JTUTEPATYPBI:

3.2.1. [lepevyeHh OCHOBHOU U JOTIOTHUTEIBHON JTUTEPATYPHI:

OcHOBHAs JUTEpPATYpa:

1. Epoxun KO.M., KoBanesa N.b. Xumust mns npodeccuil U CrenuarbHOCTEN TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO
npoduiieii: yaeOHHK JJI CTYA. YUpexKaeHuu cpen. npod. oopazopanus. — M., 2021.

2. Epoxun FO.M. Xumust: 3amaun 1 yrpaxHeHUs: yuel. TocoOue s CTy . YUpeKIeHu cpea. mpod. oopasoanus. — M.,
2021.

3. Epoxun FO.M. CO0opHUK TECTOBBIX 3aJaHUM MO XUMUU: yueb. mocoOue ist cTya. YupexaeHui cpe. mpod. oopa3zoBaHusl.
— M., 2020.

JlomoJIHUTEIBLHAS JIUTEPATYPA:

1. bmunos, JI. H. Xumus: yaeonuk muist CI1O / JI. H. biunos, U. JI. Tlepdunosa, T. B. CokonoBa. — 2-e uzs., crep. — CaHKT-
[TerepOypr: Jlanb, 2021. — 260c. — ISBN 978-5-8114-7904-7.
2. T'abpuensn O.C., OctpoymoB N.I'. Xumust 11t mpodeccuii v criennaibHOCTEHTEXHUYECKOTO TPOGUIIs: yUeOHUK TSI CTY/.



yupexJIeHui cpea. npod. oopazoBanus. — M., 2019.
3. Tabpuensu O.C., OctpoymoB WU.I"., Octpoymona E.E. u np. Xumus mis npodeccuii U CriennaabHOCTEH €CTECTBEHHO-
Hay4qHOTO TIPOouUIs: YICOHUKIIA CTY. yUpexxaeHui cpen. nmpod. oopazoBanus. — M., 2020.



INabpuensa O.C., OctpoymoB W.I'., CmankoB C.A., Jlopodeea H.M.
[TpakTukym: yue0. mocoOue ajist CTy. yUIpexKaAeHuM cpe. mpod. oOpa3oBaHUs.
— M., 2021.

[Nabpuensa O.C., OctpoymoB W.I'., CnankoB C.A. Xumusi: mnocobue mis
noarotoBku kK EI'D: yueb. mocobue myig cTyd. YUpexIeHui cpen. mpod.
obpazoBanms. — M., 2014.

["abpuensn O.C., JIbicoBa I'.I'. Xumus. TecTsl, 3aja4 U ynpa>kHEeHUs: y4eO.
nocobue i CTy. yupexaeHui cpea. npod. oopazoBanus. — M., 2014
I'yceBa, E. B. Xumusa ana CIIO: yuebHo-meTomuueckoe mocodbue / E. B.
I'ycera, M. P. 3uranmmuna, /. . Kynukoa. — Kazans: KHUTY, 2019. — 168
C.

Uepnukona, H. 0. Xumusi B JoCTyITHOM U3JIOKEHUH: YdeOHOE rmocodue s
crno / H. 0. YUepuukosa. — 2-¢ u3., crep. — Cankr-IlerepOypr: Jlans, 2022.
— 316 c.

3.2.2 InTepHeT pecypcCHl:

7.
8.
Q.
1

. Jlanb: anekTpoHHO-OMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/
. Ilopran dyngaMmeHTaIbHOr0 XUMU4Yeckoro oopazoanus Poccun. — URL:

http://www.chemnet.ru

Xumus U1l BCEX: WUTFOCTPUPOBAHHBIE MaTEpHUabl 1O 00I1eH, OpraHnuecKo
u Heopranndeckoi xumun. — URL: http://school-sector.relarn.ru/nsm/
Kypnan "Xumust u XKuszab - XXI Bex". - URL: http://www.hij.ru

VYuebnuk xumuu. Beaymuit [I. M. Kunun. bonee cra Buneo3anucei
9KCIepUMEeHTOB ¢ ypokos - URL: http://my.mail.ru/community/chem-
textbook/

Mup xumun. Ha caiite: kpaTkuii Kypc XuMuu, Ouorpaguu XuMHUKOB, CTaThH,
BEILIECTBA, OMBITHI, My3ei. O0IacTU XUMHUM: OpraHUYEeCcKasi, aHaIUTUIECKasl,
skoxumusi, Herexumus, Tepmoxumust. - URL: http://chemistry.narod.ru
Buptyansnas Xumuyeckas [lkoma. - URL: http://him-school.ru
https://edu.sirius.online/#/course/364

Xumust Bokpyr Hac. — URL: https://www.lektorium.tv/chemistry

0.15 onnaiin-pecypcos no xumuu. - URL:

https://media.foxford.ru/articles/chemistry-online

11.Urpsr:

https://yandex.ru/games/app/182589?utm medium=search&utm source=yan
dex&utm campaign=rus games title-k50-

10 desk vyandex search 460.new%7C70606312&utm content=k50id%7C01
00000036930632025 36930632025%7Ccid%7C70606312%7Cqid%7C4801
341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremiuml1%7
Csrc%7Csearch _none%7Cdvc%7Cdesktop%7Cmain&k50id=010000003693
0632025 36930632025&utm term=xumusa%20ounaiin& openstat=ZGlyZW
NOLnlIhbmRIeC5ydTs3IMDYWNjMxMjsxMzQ3NTIwMjO1INDt5YW5kZXqg
ucnU6cHJIbWI1bQ&yclid=8845603709692674047
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOEPA3OBATEJBHOM JUCIUATIINHBI

KoHTposib 1 OlleHKa pe3yibTaToB OOYYEHHS OCYIIECTBISIETCS IMPENoaaBaTeieM B
npoliecce MPOBEACHUS TMPAKTUYECKUX 3aHATUH U J1aOOpaTOpHBIX  padoT,
TECTUPOBAHMS, a TAKXKE BBIMOTHCHUS OOYUYAIOIUMHUCS WHIUBUIYATBHBIX 3aJIaHUM,
MIPOEKTOB, Hccea0BaHuM. Pe3ynbTaThl 00yUYeHHsT ONMPEACIISIIOT, YTO 00yJaronuecs
JOJDKHBI  3HaTh, TMOHMMATh M JEMOHCTPUPOBATH MO 3aBEPUICHUU H3YyUCHHUS
JUCITUTITHBI.

Hns  dopMupoBaHus, KOHTPOJSI M OIEHKH pe3yJbTaTOB OCBOCHHS Y4YeOHOM
JTUCHUIUIMHBI UCIIOJIB3YETCSl CUCTEMA OLIEHOYHBIX MEPONPUSITUH, MPEACTABIISIONIAS
co00M KOMIUIEKC y4eOHBIX MEPOTIPUATUI, COTIACOBAHHBIX C pe3yJibTaTaMu O0y4YCHUSs
u chopmymupoBadHHeix ¢ ydetoM PI'OC COO (mpemMeTHble pPe3yiabTaThl IO
nucuumuinae) u GI'OC CIIO.

OK/I1 | Moayas/Pa3nen/Te Tunbl OLEHOYHBIX
Ne Pesyabrar 00y4yenust .
K Ma MeponpUATHI
| | OcHoBHOE coep:kaHue
1 DopMyJIUPOBATH
Paszpnen 1. OcHoOBBI PMyJTHP
0a30BbIe MOHATHS H
CTPOCHUS BellecTBa
3aKOHbI XUMHHU
1.1 |OK 01 |Crpoenne atomoB  |CocCTaBisiTh 1. Tect «CTpoeHue aTomoB
XUMUYECKUX XUMHUYeCcKue (HOPMYIIbl | XUMHUECKUX 3JIEMEHTOB U
JJIEMEHTOB U COEIMHEHUN B IPUPOJIa XUMHUECKON
npupoaa COOTBETCTBHUHM CO CBA3U.

XAUMHUYECKOU CBA3U

CTCIICHBIO OKHNCJICHUA
XUMHNYICCKHUX
QJICMCHTOB, UCXOO N3
BaJICHTHOCTH U
QJICKTPOOTPpULIATCIBHO
CTH

2. 3amaun Ha COCTABJICHUE
XUMUYECKUX (HOpMYIT
JIBYXaTOMHBIX COCIUHECHUMN
(oKcHIOB, CyIb(PHUIOB,
TUIPHUAOB U T.I1.).

3. 3aganus Ha
HUCHOJIb30BAHUE XUMHUYECCKOU
CHUMBOJIMKHM U Ha3BaHUU
COE€IMHEHUH 110
HOMEHKJIaType
MEXKTyHaApOIHOTO COH03a
TEOPETUUYECKOUN U
MPUKJIATHON XUMUH U
TPUBHUAJILHBIX Ha3BaHUM JIJISI
COCTAaBJICHUS] XUMHUYCSCKHX
(bopMyI ABYXaTOMHBIX
COeMHEHU (OKCUIOB,
CyIb(pUI0B, TUAPUIOB U T.II.)
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OK/I1 | Moayas/Paznen/Te Tunbl OEHOYHBIX
Ne PesyabTat 00yuyeHus N
K Ma MepOoNPUATHH
U IPYTUX HEOPTaHUYECKUX
COEJIMHEHUHN OTIEIbHBIX
KJIaCCOB
1.2 | OK 01 |I[lepuogunyeckuii XapakTepu3oBaTh 1. Tect «Metammuyeckue /
OK 02 |3akoH u TabGauIa XUMUYECKHUE HEMETaJJIMYECKHEe CBOMCTRA,

J.1. MenneneeBa

AJICMEHTHI B
COOTBETCTBHUHM C UX
MOJIO’KECHHEM B
MEPUOTUYECKOU
CHCTEME XUMHUYECKHUX
anemeHTtoB [[.W.
MenneneeBa

AJIEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K AJIEKTPOHY
XAMUYECKHX JJICMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
IIOJIO)KCHUEM B
IIEPUOINYECKON CUCTEME
XUMHYECKUX 3emeHToB 1. W.
MenpeneeBay.

2. ITpakTyeckue 3ajaHus Ha
YCTAHOBJICHUE CBSI3U MEXY
CTPOEHHUEM aTOMOB
XUMHYECKHUX AJIEMEHTOB U
NEePUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHUYECKHX
3JIEMEHTOB U UX COCAUHCHUM
B COOTBETCTBUH C
MTOJIOKCHUCM
[Iepnognueckoi cucreme.

3. [IpakTuko-
OPUEHTUPOBAHHBIC
TEOpPETUYECKUE 3a1aHUs Ha
XapaKkTepu3alnio
XAUMHYECKHUX DJIEMCHTOB:
«Meramueckue /
HEMETAJJIMYECKHUE CBOMCTBA,
AJIEKTPOOTPUIIATEILHOCTh U
CPOJICTBO K AJICKTPOHY
XAMUYECKHX JJICMCHTOB B
COOTBETCTBHE C UX
AJICKTPOHHBIM CTPOCHUEM U
ITOJIO)KCHUEM B
IIEPUOANYECKON CUCTEME
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OK/I1 | Moayas/Paznen/Te Tunbl OEHOYHBIX
Ne PesyabTat 00yuyeHus N
K Ma MeponpusATHiA
XUMHUYECKUX IJIEMEHTOB
J.1. MenpaeneeBa»

2 Paznean 2. Xapakrepu30BaTh KonTposbnas pabora
XuMnuyecKkue THNBI XUMHYecKHX |[«CTpoeHuUe BelecTBa U
peakumnu peakumi XHMHUYeCKHe PeaKkmnmy

2.1 | OK 01 |Tumnsl xumuyeckux |CocTaBisiTh peakuuu |1. 3aaun Ha COCTaBICHUE
OK 04 |peakuuit COCIMHEHN, YPABHEHHU PEAKIINN:
pa3NoKeHHsI, 0OMEHA, |— COSUHEHUS, 3aMEIIICHNUS,
3aMelIeHus, pazyioxeHusi, 0OMeHa;
OKHCIIUTENIbHO- — OKUCIIUTEIIbHO-
BOCCTAHOBUTEJIBHBIE  |BOCCTAHOBUTEIBHBIX
peakiuu peakIui ¢ UCTOIb30BaHUEM
METOJa JIEKTPOHHOTO
OanaHca.
2. 3ajayu Ha pacyeT MacChl
BEIIECTBA UM 00BbEMA
ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce
WM 00BEMY OJTHOTO U3
YYaCTBYIOIIUX B pEaKIUU
BEILIECTB; PaCYETHI
Macchl (00bEMa, KOJIMIEeCTBA
BEIIECTBA) IPOIYKTOB
peakIuu, eciu OJIHO U3
BEILIECTB UMEET NMPUMECH
2.2 Onextponutuyeckast |{CocTaBisTh 1. 3aganus Ha cocTaBieHue
JUCCOIUAIINS U ypaBHEHHUS MOJICKYJIIPHBIX U HOHHBIX
WOHHBIA 0OMEH XUMHUYECKUX PEAKIIUU |pEAKIUNA C y4aCTUEM KHUCTIOT,
MOHHOT'0 OOMEHa ¢ OCHOBAHUM U COJIEH,
y4acTUEM YCTAHOBJICHHE U3MEHEHUS
HEOPTaHUYECKHUX KHCJIOTHOCTHU CPEIbI
BEILIECTB 2. JlJabopaTopHas pabota
"TUnbsl XMMAYECKUX
peakui”

3 Pa3znea 3. Ctpoenne UcciaenoBars KonrpouabHasi padora
U CBOMCTBA cTpoeHue u cBoiicTBa |«CBoiicTBa
HEOPraHMYeCKUX |HeOPraHUuYeCKHUuX HEOPraHM4eCKHUX BelleCTB)
BellleCTB BellecTB
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OK/I

Mopnyas/Paznen/Te
Ma

PesyabTat 00yuyeHus

THNBI OIEHOYHBIX
MepONPUATHH

3.1

OK 01
IIK 4.2
I[IK 2.2

Kiaccuduxkanus,
HOMEHKJIaTypa U
CTpOCHHUE
HEOPTaHUYECKHUX
BEIIECTB

Knaccuduimposats
HEOPTaHUYECKUE
BEILECTBA B
COOTBETCTBHH C UX
CTpPOEHUEM

1. Tect «Homenkiatypa u
Ha3BaHME HEOPTAHUYECKUX
BEILIECTB UCXOJIS U3 UX
XUMUYECKON HOPMYITBI WU
COCTaBJICHUE XUMUYECKOU
(bopMyIIBI UCXOS U3
Ha3BaHUsI BELIECTBA MO
MEKTyHApPOIHOW WUITN
TPUBHATIBHOMN
HOMEHKJIaType».

2. 3ajayu Ha pacyeT
MacCOBOM 1011 (MaccChl)
XUMHUUYECKOTO 3JIEMEHTA
(coennHeHUs) B MOJIEKYJIE
(cmecnm).

3. IlpakTuyeckue 3agaHus 1o
KJ1accuuKaIuu,
HOMEHKJIaType 1
XUMHUYECKUM (popMyriam
HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

4. IlpakTruecKue 3aJlaHusl Ha
OIPEICTIEHNE XUMUYECKOU
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUJIA
XMMHUYECKOU CBSA3U U TUIIA
KPUCTAUINYECKON PEIIETKH

3.2

OK 01
OK 02
1K 4.2
[IK 2.2

DU3NKO-XUMHUCSCKHE
CBOMCTBA
HEOPraHUYECKHUX
BCIIICCTB

YcraHnaBiauBaTh
3aBUCHUMOCTH (hU3UKO-
XUMHUYECKHUX CBOMCTB
HEOPTaHUYECKUX
BEIIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, a
TaK)Ke TUIIA
KPUCTAJIINYECKON
peIIeTKH

1. Tect «OcobeHHOCTH
XHMMHUYECKHUX CBOMCTB
OKCHJI0B, KHCJIOT,
OCHOBaHM, aM(POTEPHBIX
TUJIPOKCHUIIOB U COJIEN».

2. 3agaHus Ha COCTABJIEHUE
YpaBHEHUN XUMUYECKUX
peakuuii ¢ yaacTUEM
MPOCTBIX U CIOKHBIX
HEOPraHUYECKHUX BEIIECTB:
OKCHJIOB METAJIJIOB,
HEMETAJIOB U aM(pOTEPHBIX
AJIEMEHTOB; HEOPTaHMYECKUX
KHCJIOT, OCHOBAaHUM U
aM(pOTEpPHBIX THUIPOKCUIOB,
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OK/I1 | Moayas/Paznen/Te Tunbl OEHOYHBIX
Ne PesyabTat 00yuyeHus N
K Ma MepOoNPUATHH
HEOPTaHUYECKHUX COJIEH,
XapaKTepU3yoIUX UX
CBOICTBA U CITOCOOBI
HOJIy4ECHHUS.
3. [IpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKHE 3aaHMs Ha
CBOWCTBA U MOJIyYEHUE
HEOPTaHUYECKUX BEILIECTB
3.3 |OK 01 |Unentuduxarus UccnenoBathb 1. IIpakTuxo-
OK 02 |Heopranmyeckux Ka4eCTBEHHBIEC OPUEHTUPOBAHHBIC 33 JaHUS
OK 04 |BemiecTB peaxkuuu 110 COCTABJICHUIO
HEOPTaHUYECKHUX XUMHUUYECKUX PEAKLIUN C
BEILIECTB Y4aCTUEM HEOPTraHUYECKHUX
BEILIECTB, UCIOJIb3YEMBIX JJIS
UX UJICHTU(DUKAIUY.
2.JIabopaTopnas pabora:
“Unentudukanus
HEOPraHUYECKUX BEIIECTB”
4 Paznen 4. Crpoenue [UccienoBarb KonTposbnas padora
U CBOICTBA cTpoeHue u cBoiicTBa |«CTpoeHHe U CBOKCTBA
OPraHu4YecKnx OPraHN4YecKux OPraHUYecKUX BellecTB
BellecTB BelleCTB
4.1 | OK 01 ([Knaccudukarus, Knaccupunuposats  |1. 3aganus Ha cocTaBlIeHUE
I[IK 4.2 |cTpoeHue u OpraHuyeckue Ha3BaHUM OPraHUYECKHUX
[IK 2.2 |HOMeHKIaTypa BEILICCTBA B COEAUMHEHNH 110 TPUBUAIBHOU
OpraHUYECKUuX COOTBETCTBUHM C UX WU MEXKTyHapOIHOM
BEILECTB CTpOEHUEM CUCTEMATUYECKON
HOMEHKJIaType.

2. 3ajaHus Ha COCTABJICHUE
MOJIHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (hOpMYTT
OpraHMYECKUX BEILIECTB
OT/ICJIbHBIX KJIACCOB.

3. 3aaun Ha OIIPEACIICHUE
npocreiei GopMybl
OPTraHUYECKON MOJIEKYJIBI,
UCXOJISI U3 DJIEMEHTHOTO
coctana (B %)
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OK/I1 | Moayas/Paznen/Te Tunbl OEHOYHBIX
Ne PesyabTat 00yuyeHus N
K Ma MepOoNPUATHH
4.2 | OK 01 |CsoiicTBa YcranaBnuBaTh 1. 3aganug Ha cocTaBlIcHUE
OK 02 |oprannueckux 3aBHCHUMOCTh (PU3UKO- |ypaBHEHUN XUMUYECKUX
OK 04 |coenuHeHu_ XMMHUYECKUX CBOMCTB |pEaKLIHN C y4aCTUEM
[1K 4.2 OPraHUuYeCKUX OPraHUYECKUX BEIIECTB Ha
[IK 2.2 BELIECTB OT CTPOCHUS |OCHOBAHUU UX COCTaBA U
MOJIEKYJI CTPOEHHSI.
2. 3agaHus Ha COCTaBIICHUE
YPAaBHEHHI XUMUYECKHUX
peaKuuii, WUTFOCTPUPYIOIIUX
XUMHUYECKUE CBOMCTBA C
Y4ETOM MEXAHU3MOB
MPOTEKAHUS JaHHBIX
peakyii 1 TEHETUYECKOU
CBSI3U OPTaHUYECKHUX
BEILECTB Pa3HbIX KJIACCOB.
3. PacueTHbie 3a1aum 11O
YPAaBHEHMSM PEAKIIUH C
y4aCTHEM OPTaHUYECKUX
BEILECTB.
4. JlabopatopHas paboTa
“IIpeBparieHus
OpraHUYECKUX BEILIECTB MPH
HarpeBaHUM"
43 |OK 01 [(MperTuduxanys Hccnenosats 1.ITpakTuko-
OK 02 |oprannueckux Ka4eCTBEHHBIC OPUEHTUPOBAHHBIC 33 JaHUS
OK 04 |BemiecTB, ux peakuuu 10 COCTABJICHUIO
I[IK 4.2 (3HaueHue u OPraHUYEeCKUX XAMHUYECKUX PEAKIUU C
[IK 2.2 |npumeHeHuE B COEIMHEHUN y4aCTHEM OPTaHUYECKUX
OBITOBOI U OTZIEJIbHBIX KJIACCOB  |BEMIECTB, B T.4.
MIPOU3BOJICTBEHHOM UCIIOJB3YEMBIX IS UX
NEATEIbHOCTH uAeHTUUKALMY B OBITY U
YeJioBeKa MIPOMBIIILJICHHOCTH.
2.JIabopaTopnas pabora:
“Unentudukarus
OPraHUYECKUX COCIUHECHUN
OTIEJIBLHBIX KJIacCOB”
3) Pa3nea 5. XapakTepu3oBaTh
Kunernueckne u  |BJMsIHUE PA3JIUYHBIX
TEPMOJANHAMMYECK |(PaKTOPOB HA
He 3aKOHOMEPHOCTH [PABHOBECHE H
NMPOTEeKAHUS CKOPOCTh
XHUMHMYECKHUX XUMHYECKHUX
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OK/I1 | Moayas/Paznen/Te Tunbl OEHOYHBIX
Ne PesyabTat 00yuyeHus N
K Ma MepOoNPUATHH
peakuui peakuuit
5 |OKO01 |CkopocTh XapakTepu3oBaTh [IpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 |xuMuueckux BIIUSIHUE TEOPETUUYECKUE 3aJaHUS HA
I[IK 4.2 |peakuuii. KOHIICHTpAIUU aHanu3 GaKkTopoB,
[IK 2.2 |Xumuueckoe pearupyromux BIIMAIOLIMX HA U3BMEHEHUE
paBHOBECHE BEILIECTB U CKOPOCTH XMMUYECKOU
TEMIEPATyphl Ha peakuuu. [IpakTuko-
CKOPOCTb XUMUYECKUX |OPUEHTUPOBAHHBIC 33/ 1aHHUS
peakuui Ha [MPUMEHEHUE MTPUHIINATIA
XapakTepu3oBaTh Jle-lllarenbe nis
BJIMSIHUE U3MEHEHUSI  |HAXOXIACHUS HAIPABJICHUS
KOHLIEHTpaluu CMEUIEHUSI PaBHOBECUS
BEILECTB, PEaKnn XUMUYECKOHN peaKiuu 1
Cpellbl U TEMIIEpaTypbl |aHAIU3 (aKTOPOB,
Ha CMELICHUE BJIUSIIOIINUX HA CMEIICHHE
XUMHUYECKOTO XUMHUYECKOTO PaBHOBECHS
paBHOBECHS
6 HccnenoBath
Pa3znea 6. HCTHHHBIE PACTBOPBI
PactBOpHI ¢ 32IaHHBIMHU
XapPaKTePUCTUKAMH
6.1 | OKO01 |[Tonsitue o Paznuyate uctunHHble |1. 3amaun Ha NPUTOTOBJIEHUE
OK 02 |pacTBOpax PacTBOPHI pacTBOPOB.
I[IK 4.2 2. IlpakTuko-
K 2.2 OPUEHTUPOBAHHBIE
pacyeTHbIE 3a/1aHHs HA
JVCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM U
IIPOU3BOACTBEHHOU
NEeSATEIbHOCTH YEJI0OBEKa
6.2 | OK 01 |HccnenoBanue UccnenoBars Gpusuko- |JlaboparopHas padbota
OK 04 |cBoiiCTB pacTBOpPOB |XxuMHUUecKHue cBorcTBa |“IIpuroroBnenne pactBopos”
1K 4.2 VCTUHHBIX PaCTBOPOB
K 2.2

IMpogeccnonaTbHO-OPHEHTHPOBAHHOE CO/IEPKAHHE (COIEPKAHNE IPHKIATHOTO

MOIYJIs1)
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OK/I1 | Moayas/Paznen/Te Tunbl OEHOYHBIX
Ne PesyabTat 00yuyeHus N
K Ma MepOoNPUATHH
7 Pa3gen 7. OueHnuBarthb 3amura Keiica (¢ yuyeTom
XuMus B ObITY U |[IOCJIEICTBUS Oynymei
NPOU3BOACTBEHHOM |OBITOBOM M npo¢eccuoHANbHOI
AeSITeJIbHOCTHU NPOU3BOJCTBEHHOI |IeSITeJIbHOCTH)
YyeJi0oBeKa NeSITeJIbHOCTH
YeJi0BeKa ¢ MO3uI Uil
IKOJIOTHYECKOM
0e30MmacHOCTH
OK 01 |Xumus B ObITY U OueHuBath Keiic (c yuetom Oyayieit
OK 02 |mpou3BOACTBEHHON |MOCJEACTBUS OBITOBOM IPOheCCHOHAIBHOM
OK 04 |nmearenbHOCTH Y TIPOU3BOJICTBEHHOM  |IE€SITEIILHOCTH)
OK 07 |4enoBeka JEATEIIbBHOCTH Bo3MoOXHBIE TEMBI KEWCOB:
1K 4.2 yenoBeka ¢ no3uuuid | 1. [lorennenue knumara u
K 2.2 JKOJIOTUYECKOU BBICBOOOKJICHUE Ta30BBIX
0e3omacHOCTH TUAPATOB CO JIHA OKEaHa.

2. bynymiue Matepuansl Juist
aBua-, MaIIMHO- U
npUOOPOCTPOCHUS.

3. HoBsie maTepuansl s
COJIHEYHBIX OaTapen.

4. JIekapcTBa HA OCHOBE
PaCTUTETHHBIX MPENapaToB
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