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abouas nmporpamma OJ1.07 Xumusi pa3paboTaHa B COOTBETCTBUHU CO CJIEAYIOIIUMHU

AOKYMCHTaMU:

®enepanbHblii 3akoH oT 29.12.2012 Ne 273-®3 «0O06 o0pa3zoBaHuu B
Poccuiickoit @eaepanum» (C HOCIEAYIOMMMU U3MEHECHUSIMU );

[Tpuxa3z Munmnpocsemienust Poccun ot 14.08.2022 Ne762 «O6 yTBepx’aeHUU
[Topsinka opraHu3anvy U OCYUIECTBIEHUSI 00pa30BaTEIbHON JEATEIbHOCTH T10
o0pa3oBaTeIbHBIM nporpaMmmam CPEIHETO podeccuoHanbHOTO
oOpa3oBaHUs;

[Ipukaz MuHucTepcTBa HayKM W BBICIHIETO oOpa3zoBaHusi Poccuiickoii
Oenepanu Ne885 u mpukaz Munnpocpeniennsi Poccuiickoit ®denepanuu
Ne390 ot 05.08.2020 «O npakTudeckoi noarotoBke (BMecte ¢ «llonoxxennem
O MPAKTUYECKON MOJArOTOBKE 00YUaOLIUXCSI»)»;

[Ipuka3z MunucrepcTtBa oOpa3zoBanust U Hayku Poccuiickoit ®enepanuu OT
17.05.2012 Ne 413 «O06 yrtBepxaeHUU (DerepaibHOr0 TrocyAapCTBEHHOTO
o0pa3oBaTeILHOIO CTaHIapTa CcpeaHero olmiero ooOpa3zoBaHus» (B pell.
npukasa ot 12.08.2022 Ne 732);

[Tpuka3 MunuctepcTBa oOpazoBanus U Hayku Poccuiickoit @enepannu oT
07.12.2017 Nel1196 «O06 yTBepxkAeHUH (enepaTbHOro rocy1apCTBEHHOTO
00pazoBaTebHOTO CTaHAapTa CPEIHETO MPO(HECCHOHATILHOTO 00pa30BaHuUs 110
crienimanbHOoCcTH 40.02.02. ITpaBooXpaHUTENbHAS ACATEIBHOCTD

uznenuit (B pex. npukaza Munmnpocsemienus Poccun ot 01.09.2022 Ne 796);
[Tpuka3 Munnpocsemennst Poccun ot 23.11.2022 Ne 1014 «O06 yTBepx)aeHuun
dbenepanbHO 00pa30BaTEIbHON MPOrPAMMBI CPETHETO 0OIIET0 00Pa30BAHUSY;
[Tpuka3z Munnpocenienuss Poccun ot 30.08.2022 Ne 631 «OO0 yTBepxkIaeHUU
(denepaibHOrO MepeyHsi YYEOHUKOB, JOMYIIEHHBIX K HMCIHOJb30BAHUIO MpU
peanu3alyi MUMEKIUX TOCYAapCTBEHHYIO aKKpEAUTALNI0 00pa30BaTEIbHbBIX
IporpaMM HayajbHOTO OOIIEro, OCHOBHOTO OOILEro, CpEeIHero OOIero
o0OpazoBaHUs»

Pacnopsbkenne Munnpocsemenus Poccun ot 30.04.2021 1. NeP-98 «O6
yTrBepkeHnn KoHuenuu npenojjaBanus o0uieo0pa3oBaTeabHbIX TUCHUTIINH
C yderoM NpodecCHOHAIBHON HAMNpPaBIECHHOCTH TMPOTpaMM  CpPEIHEro
podeccuoHaNbHOTO 00pa30BaHusl, pealn3yeMbIX Ha 0a3e OCHOBHOTO OOILEro
o0pa3oBaHUs;

Pacnopsbkenne Munnpocsemienust Poccun ot 25.08.2022 r. Ne P-198 «O6
yTBEpKJIeHUH  MeToauK  mpenojaBaHus 1o  oOeo0pa3oBaTebHbIM
(o0s3atenbHbiM)  guctmmuiiHaM  («Pycckuit  sa3b1k»,  «JluTepatypay,
«MHoCcTpanHbIi A3b1K», «MaremaTtukay, «Mcropus» (mnu «Poccust B Mupe»),
«Duszndeckas KyiabTypa», «OCHOBBI 0€30MACHOCTH IKU3HEACSITEILHOCTHY,
«ACTpOHOMHUSI») C YYETOM MPO(PECCHOHATILHON HAMpPaBIEHHOCTH MNPOrpaMM
cpelHero mnpo(eccHoHaIbHOTO O00pa3oBaHUs, pealu3yeMblx Ha 0Oasze

OCHOBHOTO 00Iero o0Opa3oBaHus, MNpPeAyCMaTPHUBAIOIIME WHTEHCUBHYIO
2



o0mieo0pa3oBaTeNbHyI0  MOJATOTOBKY  OOYyYarOmMXcsi €  BKIIOYCHHEM
TIPUKIIATHBIX MOJTyJIeH, COOTBETCTBYOIINUX npoheccuoHaTbHOM
HAIPaBJICHHOCTH, B T.4. C YIETOM NMPUMEHEHHUS TEXHOJIOTHIA JUCTAHITMOHHOTO
¥ DJIEKTPOHHOTO O0YUYCHUS;

e MeToanueckue peKOMEHAAINH 10 peaTn3aliy CpeTHEro o0ero oopazoBaHus
B TIpelmerax  OCBOGHHUS  o0Opa3oBaTeNbHOW  MPOTPaMMBI  CPETHETO
npodecCHOHAIBHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO OO0Iero oOpa3oBaHUs
(ITmcemo Munmnpocsemienust Poccuu ot 01.03.2023 r. Ne05-592);

o [lpumepnas pabowas mporpamma  oOmIe00pa3oBaTeNbHON  yueOHOH
TACITATUINHBI «XUMHUD (06a30BbBIll  ypOBEHB BapuaHT  2) U1
npodeccuoHaNbHBIX 00pa30BaTENbHBIX OpraHU3alluii, NpPEICTaBICHHAs B
peectpe
https://firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-
prepodavaniya/

o [Ilonmoxenue o pabodeilt mporpamme OOIIEOOPA30BATEIbHBIX AUCIUILINH C
ydeToM Mpo¢deCCHOHATBHOW HAMPABICHHOCTH 00pa30BaTEIBHBIX IMPOTPaMM
CpeaHero po¢heCCUOHAIBHOTO oOpa3oBaHUs OI0IKETHOTO
npodeccuoHanbHOTO 00pa3zoBaTeIbLHOrO yupexaeHus r. byitnakcka «Komemx
HYKOHOMUKHU U MIPEANPUHUMATEIHCTBAY:

o [lonoxeHue o0 MPAKTHUYECKOM TMOATOTOBKE OOYYAIOIIUXCS OI0KETHOTO
npo¢eCCUOHATIBHOTO 00pa30BaTeIbHOTO yupexkieHus r. byitnakcka «Komiemxk
YKOHOMHKH U TIPEANPUHAMATEITECTBAY:

o [lonoxkeHne O TEKyIIeM KOHTPOJEC M TMPOMEXYTOUHON aTTECTAllUU CTYIACHTOB
['BIIOY P «K3ull», obOyudarommxcs mo o0pa3oBaTeIbHBIM IporpaMmmam
cpenHero nmpodeccuoHanbHOro 00pa3oBaHus;

o [lonoxenne o dhopmupoBanuu (OHAA OIEHOUHBIX CPEACTB JJIsi MPOBEICHUS
TEKyIIEr0  KOHTPOJS  YCIIEBAEMOCTH,  IPOMEXYTOYHOW  arTecTaluu
oOydJaromuxcsi  OIJKETHOro  Mpo¢eCCUOHATLHOTO  00pa30BaTEIbLHOIO
yapexaeHus T. bylinakcka «Komremk 53KOHOMUKY U TIPEIITPUHAMATEIBCTBAY

Paccmotpeno Ha 3acenanuu [1LK oOmerymMmanutapHeix u
0011e00pa3oBaTeIbHBIX JUCITUTIINH
[Tporokon Nel ot «28» aBrycra 2023 r.
IIpencemarens JILIK
e . CaxaBarona 3.C.

[ A

Onobpeno merox. copeTom KOull
[Tpotoxomn Nel ot «29»aBrycta2023 r.

MCTOJII/I;’%(:B/ I1
J kﬂ l'acananuesa V.T.
77

Pa3paborunku: J[>kamaBoBa YMysaT AOnypaxMaHOBHA, IPETIOAABATENh
o0uieo0pa3oBarenbHbIX AucuuIuIMH KOull
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COJIEPKAHME

1.OBIIAS XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI
OBIHIEOBPA3OBATEJBHOU JUCHUIIJIUHBI «XUMMUS» ............... Ommoxka!
3akiagka He onpe/esieHa.

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

3.YCJIOBMUS PEAJIMBALIUU TPOTPAMMBI ................... Ommbka! 3akiaaka He
oTpe/ieicHa.

4. KOHTPOJIb 1 OLUEHKA PE3YJbTATOB OCBOEHMSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHBI.............. Ommbka! 3akiaaka He
oTpeieNicHa.



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

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

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

40.02.02. [IpaBooxpaHUTENbHAS JEATCIBHOCTD
TpyaoeMKOCTh TUCUUIUTUHBI « XUMHUS» Ha 0a30BOM YPOBHE COCTABJISIET /2
Jaca, U3KOTOpbIX 64 yaca — 6a30BbIi MOAYIIH (6 pa3ienoB) u 8 4acoB — MPUKIIATHON
Mo tyJib(1 pasmenn), BKIIOYAIONIHH MPaKTHKO-OPUSHTHPOBAHHOE COJICPIKaHUE B
cootBeTcTBHM ¢ DI'OC cnenmansHocTr 40.02.02. [IpaBoOXpaHuTeNnbHAas
NEATEIIbHOCTb.
[IpuknanHOW MOYNb BKJIFOYAET OAWH pazaen. Paznen 7 «Xumust B ObITY U
IPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa» peain3yeTcsi Ha MaTepralie Keicos,
CBSI3aHHBIX C DKOJIOTUUYECKON 0€30MaCHOCTHIO M OLICHKOM MOCJIEACTBUM OBITOBOM U

IIPOU3BOJICTBCHHOM JICATEILHOCTH OyayIel poPeCCHOHAIBHOMN ACATSIBHOCTH
0o0yJarommxcs.

[Tepron oOydeHMS U pacTpeielIeHUe TI0 CEMECTPaM OIPEACIICHBI C YIETOM
JOTUKHA(DOPMHUPOBAHUS TPEIAMETHBIX PE3YJIBTATOB, OOIINUX M MPO(PECCHOHATBHBIX
KOMIICTCHIIMIA, MEXIPEAMETHBIX CBSI3€H C IPYTUMH JTACIUTUTHHAMUA
00111e00pa30BaTeIbHOrO M 00IIETTPOhEeCCHOHAIIBHOTO ITUKIIOB YUSOHOTO TIJIaHa B
cootBeTcTBUM ¢ PI'OC cnenmansHocTH 40.02.02. [IpaBooXpaHuTenbHas
NESITEIIBHOCTD.

1.2. Hean u njiaHupyeMble pe3yabTaThbl 0CBOEHUS JUCIUNIHUHBI
1.2.1. lenu u 3a0a4u JUCIUIIINHBI

Heasb:

dopMHUpPOBaHUE Y CTYJCHTOB MPEICTABICHUS 0 XUMHYECKOW COCTABIISIFOLIECH
€CTECTBEHHO-HAYYHON KapTUHBI MUPa KaK OCHOBBI IPUHATHS PEILICHUN B
YKA3HECHHBIX U TPOU3BOACTBEHHBIX CUTYaILIUSAX, OTBETCTBEHHOTO IIOBEICHUS B
IIPUPOAHON Cpene.



321]13‘11/1 AUCHUIIJINHDBI

1) chopMupoBaTh TOHHMAaHHWE 3aKOHOMEPHOCTEH MPOTCKAHHS XHUMHYCECKHX
MPOLIECCOB U SIBIICHUHM B OKPYXKAIOUIEN Cpee, UEIOCTHOW HAYYHON KapTHUHBI MUPA,
B3aHMOCBSI3U U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHS COCTaBIATh (POPMYJIBI HEOPraHMYECKUX H OPTaHHYECKUX

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

3) chOopMHpPOBAaTh  HABBIKA  TPOBEIACHUS  TPOCTEHIINX  XHUMHYECKUX
AKCIIEPUMEHTAJIbHBIX HCCJICIOBAaHUN C COOJIIOZIEHHEeM TIpaBWJI OE€30IMacHOro
oOpallleHHsI C BEIIECTBAMU U J1a0OPATOPHBIM 000PY/I0BAHUEM;

4) pa3BUTh yYMEHHUS UCIOJIB30BaTh HHPOPMALKI0 XHMHUYECKOTO XapakTepa WH3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh YMEHHS MPOTHO3MPOBATH MOCIEACTBHS CBOCH ACATEILHOCTH M
XUMHUYECKUX TPUPOTHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IPOIIECCOB,;

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

1.2.2. Tlnanumpyemblie pe3yJibTaThbl OCBOeHHMSI  001Ie00pa3oBaTeIbLHOM
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3HaueHre yueOHas TUCIUTIINHA « XUMHUS) UMEET Mpu (POPMUPOBAHUU HE
TOJILKO OOIIMX KOMIETCHIIMM. (Tabauia 1), Ho ¥ B CO3IaHuu 0a3bl JJIs
(bopMupoBaHus MPoheCCHOHATBLHBIX KOMIIETCHIINH (Tabnuma 2).



OK/I1 | Moayas/Pa3znen/Te THNBI OEHOYHBIX
Ne Pe3yabTar 00yuenust .
K Ma MepoNnpusiTUi
| | OcHoBHOE copep:kaHue
1 Pazgea 1. OcHoBBI ®opuyamposats
0a3oBble MOHATHS H
CTPOeHNsI BellecTBa
3aKOHbI XUMHH
1.1 |OK 01 |Crpoenne atomoB  |CoCTaBsITh 1. Tect «CTpoeHne aTOMOB
XUMHYECKUX XUMUYECKHE (DOPMYITBI |XUMHUIECKUX JIEMEHTOB U
3JIEMEHTOB U COCIMHEHUN B IPUPOJIa XUMHUECKON
npupoaa COOTBETCTBHH CO CBSI3I.
XUMHYECKOU CBSA3U |CTEIICHBIO OKHCIECHUS |2. 3a1adyy Ha COCTABJICHHE
XUMUYECKUX XUMUYECKUX (HOpMYIT
AJIEMEHTOB, UCXOJS U3 |IByXaTOMHBIX COCIMHEHUN
BAJICHTHOCTH U (oKcHIOB, CyIb(PHUIOB,
AIEKTPOOTPULIATENBHO [TUIPUIOB U T.I1.).
CTH 3. 3aganusa Ha
VCTIOJIb30BAaHNE XUMUYECKON
CHMBOJIMKY Y Ha3BaHUM
COCIMHEHUH T10
HOMEHKJIaType
MEKIyHApPOIHOTO COK03a
TEOPETUYECKOU U
NIPUKJIATHON XUMUHU U
TPUBHAIBHBIX HA3BAaHUM JJIs1
COCTaBJICHUS] XUMUYECKUX
dbopMyI1 IByXaTOMHBIX
COEIMHEHUI (OKCHUIOB,
CyJnb(pHUaI0B, TUAPUIOB U T.II.)
U JPYTUX HEOPTaHUUYECKUX
COE€IMHEHUU OTAEIbHBIX
KJIaCCOB
1.2 | OK 01 |Ileprognyeckuii 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
MOJIO’KEHUEM B XUMHUYECKUX IJIEMEHTOB B
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OK/II

Monyas/Pasznen/Te
Ma

Pe3yabTar 00yuenust

Tunsl olleHOYHBIX
MepOonpUsTHIA

MEPUOINYECKOU
CHUCTEME XMMHUUCCKHUX
anemenTtoB [[.W.
Menjaeneena

COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
II0JIOKEHUEM B
NIEPUOANYECKON CUCTEME
XUMHYECKHX 3aemeHToB JI.W.
MeHpeneeBay.

2. ITpakTnyeckue 3ajaHus Ha
YCTAHOBJICHHUE CBSI3U MEXY
CTPOEHHUEM aTOMOB
XAMHYECKHUX DJIEMEHTOB U
NEPUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHUYECKHUX
DJIEMEHTOB U MX COCIUHECHUN
B COOTBETCTBUM C
T10JIOKEHUEM
[Iepunoanyeckoit cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJ]aHUs Ha
XapakTepu3aluo
XUMHYSCKHUX PJICMCHTOB:
«Metannuueckue /
HEMETaJJIMYECKHUE CBOMCTBA,
AIEKTPOOTPULIATEILHOCTD U
CPOJICTBO K AJIEKTPOHY
XAMHYECKHUX DJICMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
II0JIOKEHUEM B
MIEPUOJINYECKON CUCTEME
XUMHYCSCKHX DJIEMECHTOB
.. Menneneeay
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OK/I1 | Moayas/Pa3znen/Te THNBI OEHOYHBIX
Ne Pe3yabTar 00yuenust .
K Ma MepoNnpusiTUi
2 Pa3znean 2. XapakrepusoBatb |[KoHTposabHas padora
XuMu4ecKue THNBI XUMHYecKuX |«CTpoeHHe BelecTBa U
peakumnu peakumi XUMHUYECKHE PeaKI[un»
2.1 | OK 01 |Tumnsl xumuyeckux |CocTaBisiTh peakuuu |1. 3aaun Ha COCTaBJICHUE
OK 04 |peakuuit COCIMHEHN, YPAaBHEHHU pEAKLNN:
pa3NoKeHHsI, 0OMEHA, |— COSUHEHUS, 3aMEIIICHNUS,
3aMeIleHus, pazyioxeHusi, 0OMeHa;
OKHCIIUTENIbHO- — OKUCIIUTEIIbHO-
BOCCTAHOBUTEJIBHBIE  |BOCCTAHOBUTEIIBHBIX
peaKIuu PEAKILMI C UCTIOJIb30BAHUEM
METO/1a JIEKTPOHHOIO
OanaHca.
2. 3a1a4M Ha pacyeT MacChl
BEIIIECTBA MM 00bEMA
ra3oB I10 U3BECTHOMY
KOJINYECTBY BEIIIECTBA, Macce
WK 00BEMY OJTHOTO U3
YYaCTBYIOIIUX B PEaKIUU
BEIIECTB; PACYETHI
Macchel (00béMa, KOJIMUeCcTBa
BEILIECTBA) MPOYKTOB
peakIuu, eciu OJIHO U3
BEIIIECTB UMEET MPUMECH
2.2 Onekrponutnueckas |CocTaBIsTh 1. 3agaHus Ha cocTaBieHUE
JTACCOIMALINS 1 ypaBHCHHS MOJICKYJISIPHBIX U HOHHBIX
MOHHBIN OOMEH XUMHMYECKUX PEaKIIMU |pEaKLMil C ydaCTHEM KHUCIIOT,
MOHHOI'0 0OOMEHa ¢ OCHOBAHUM U COJICH,
y4acTUEM YCTaHOBJIEHUE U3MECHECHUS
HEOPTaHUYECKUX KHCJIOTHOCTHU CPE/IbI
BEIIIECTB 2. JIabopatopHas paboTa
"THurbel XUMAYECKUX
peaxumit”
3 Paznen 3. Crpoenne |ccae10BaTh KonrpoJabnasi pabora

M CBOHCTBA

CTPOEHHE U CBOMCTBA

«CBoiicTBa
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OK/II

Monyas/Pasznen/Te
Ma

Pe3yabTar 00yuenust

Tunsl olleHOYHBIX
MepOonpUsTHIA

HEOPraHMYeCKHuX
BelleCTB

HEOPraHMYeCKHX
BelIeCTB

HECOPraHUu4Y€CKHUX BCIIIECTB)»

3.1

OK 01
[1K 4.2
I[IK 2.2

Knaccuduxkanus,
HOMEHKJIaTypa U
CTpOCHHUE
HEOPTaHUYECKHUX
BEIIECTB

Knaccuduimposarts
HEOPTraHUYECKUE
BEILECTBA B
COOTBETCTBHHU C UX
CTpOEHUEM

1. Tect «HoMenkiarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEILIECTB UCXOJIS U3 UX
XUMUYECKON (OPMYITBI WU
COCTABJICHHE XUMHYECKON
dbopMyIIbl UCXOS U3
Ha3BaHUS BELIECTBA 110
MEKTyHAPOIHOW WUITN
TPUBHAIBHOU
HOMEHKJIaType».

2. 3a1a4M Ha pacyer
MacCOBOM /1011 (Macchl)
XUMHUYECKOTO 3JIEMEHTA
(coemuHeHUs1) B MOJIEKYJIe
(cmecn).

3. IlpakTuueckue 3agaHus 1o
KJ1accuuKaIuu,
HOMEHKJIaType 1
XUMUYECKuM (popMynam
HEOPTraHUYECKUX BEILIECTB
Pa3JIMYHbBIX KJIACCOB.

4. IlpakTruecKkue 3aJlaHusl Ha
ONPEAECTICHUE XUMUYECKON
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BUJIa
XUMUYECKOU CBS3U U THUTIA
KPHUCTaJUIMYECKON PEIIETKU

3.2

OK 01
OK 02
[IK 4.2
IIK 2.2

Du3nKo-XUMHUYECKUE
CBOICTBa
HEOPraHUYECKUX
BCIECCTB

YcranaBnuBaTh
3aBUCHMOCTH (hU3UKO-
XUMHUYECKHUX CBOMCTB
HEOPTaHUYECKUX
BEIIECTB OT CTPOCHUS

1. Tect «OcobenHOCTH
XHMHUYECKHUX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHMM, aM(POTEPHBIX
TUJIPOKCHUIOB U COJIEW.
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OK/II

Monyas/Pasznen/Te
Ma

Pe3yabTar 00yuenust

Tunsl olleHOYHBIX
MepOonpUsTHIA

aTOMOB M MOJIEKYJI, a
TaK)Ke THUIIA
KPUCTALUINYECKOU
pELIETKN

2. 3aaHus Ha COCTaBJICHUE
YPAaBHEHHI XUMHUYECKHUX
peaKuui ¢ y4acTueM
MPOCTBIX U CIOKHBIX
HEOPTaHUYECKUX BEIIECTR:
OKCHJIOB METAJLJIOB,
HEMETaJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHUYECKUX
KHCJIOT, OCHOBAHUM U
aM(OTEepHBIX THAPOKCHUJIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTepU3yIOIIUX UX
CBOMCTBA U CITOCOOBI
MOJTYYEHUS.

3. IIpakTuko-
OPHUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJ]aHUs Ha
CBOKCTBA U NOJIyYEHHUE
HEOPTaHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukarus
HEOPTaHUYECKUX
BEIIECTB

HccaenoBath
Ka4eCTBECHHBIE
peakiuu
HEOPraHUYEeCKHUX
BCILIECTB

1. IIpakTuko-
OPUEHTUPOBAHHBIE 3aJIaHUS
10 COCTaBJICHUIO
XAMUYECKUX PEAKIIUM C
Y4aCTUEM HEOPTaHUYECKHUX
BEILIECTB, UCIOJIb3YEMBIX IS
UX UJICHTU(DUKAUY.
2.JIabopaTopHas padora:
“Unentudukarus
HEOPraHUYECKUX BEIIECTB”

Paznen 4. Ctpoenue
U CBOMCTBA
OPraHU4ecKnx
BeleCTB

HUccaenoBarhb
CTPOEHHE U CBOMCTBA
OpPraHu4YecKux
BeIleCTB

KonTpoabnas padora
«CTpoeHue U CBOMCTBA
OPraHUYeCcKNX BelleCTB
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OK/I1 | Moayas/Pa3znen/Te THNBI OEHOYHBIX
Ne Pe3yabTar 00yuenust .
K Ma MepoNnpusiTUi
4.1 |OK 01 ([Knaccudukarms, Knaccudgunmposatsb 1. 3amaHus Ha cocTaBJIICHHE
I[IK 4.2 |cTpoeHue u OpraHUYEeCKue Ha3BaHUM OPraHUYECKHUX
IIK 2.2 |HOMeHKIaTypa BEILICCTBA B COEAMHEHNH 110 TPUBHAIBHOU
OpraHUYECKUX COOTBETCTBHHU C UX WU MEXKTyHapOIHOM
BEILIECTB CTPOCHHUEM CUCTEMaTUYECKOU
HOMEHKJIaType.
2. 3aaHus Ha COCTABJICHUE
MOJIHBIX U COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYyJT
OpraHUYECKUX BEILECTB
OT/ICJIbHBIX KJIACCOB.
3. 3amaun Ha OIIPEACIIEHUE
npocrenmen GopMyIibl
OpPraHUYECKO MOJIEKYIIBI,
UCXO/ISl U3 BJIEMEHTHOIO
coctana (B %)
4.2 | OK 01 |CgoiicTBa YcranaBiuBaTh 1. 3agaHus Ha cocTaBieHUE
OK 02 |oprannueckux 3aBUCUMOCTH (PU3HKO- |YPABHEHHN XUMUYECKHUX
OK 04 |coenuHennii XUMHYECKUX CBOMCTB |pEAKLINN C y4aCTUEM
1K 4.2 OPraHUYeCKuX OPTraHUYECKHUX BEIIECTB Ha
[IK 2.2 BELIECTB OT CTPOEHUSI |OCHOBAHWU UX COCTaBA U

MOJIEKYJI

CTPOEHHUS.
2. 3ajaHus Ha COCTABJICHUE
YPaBHEHUN XUMUYECKUX
pEeaKUMM, UIUTIOCTPUPYIOLIUX
XMMHUYECKUE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
peakuii ¥ TEHETUYECKOU
CBSI3U OPraHUYECKUX
BEILIECTB PA3HBIX KIJIACCOB.

3. PacueTHbie 3a1a4u 1O
YPABHEHUSAM PEAKILIUH C
y4aCTUEM OPTaHUYECKUX
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OK/I1 | Moayas/Pa3znen/Te THNBI OEHOYHBIX
Ne Pe3yabTar 00yuenust .
K Ma MepoNnpusiTUi
BEIIECTB.
4. JlaboparopHas pabota
“IIpeBparueHust
OpraHUYECKUX BEIECTB MPU
HarpeBaHuu"
4.3 | OK 01 |Unentudukarus Hccnenosarb 1.IIpakTuko-
OK 02 |oprannueckux Ka4yeCTBCHHBIE OPUEHTUPOBAHHBIC 3aJaHUA
OK 04 |BemiecTB, UX peaxkuuu 10 COCTABJIEHUIO
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.
MIPOU3BOJICTBEHHOM UCIIOIB3YEMBIX ISl UX
NEATEIIbHOCTH UACHTU(PUKALMK B OBITY U
YeJoBeKa MPOMBIILJICHHOCTH.
2.JlabopaTtopHas pabora:
“Unentudukarus
OpraHUYECKUX COCTMHEHUN
OT/EJIbHBIX KJIACCOB”
5 Paznen S. XapakrepHu30BaTh
Kunernueckue u  |BJMsIHUE Pa3JIMYHbIX
TEPMOJAUHAMMYECK |(PaKTOPOB HA
He 3aKOHOMEPHOCTH [PABHOBECHE U
NPOTEKAHUS CKOpPOCTh
XHUMHYECKHUX XHMHYECKHUX
peakuui peakuuii
5 |OK 0l |Ckopoctb XapakTepu3oBaTh [TpakTUKO-OpUEHTUPOBAHHBIE
OK 02 |xumuueckux BJIMSTHUE TEOPETUUECKUE 3aJJaHUs Ha
I[IK 4.2 |peakuuii. KOHLEHTpALUU aHanu3 (hakTopoB,
[IK 2.2 |Xumunueckoe pearupyrommx BIIMSIOIIUX HA U3MEHEHUE
paBHOBECHE BEILIECTB U CKOPOCTH XUMHUYECKOU

TeMIIepaTyphl Ha
CKOPOCTh XMMHUYECKUX
peakiun
XapakTepu3oBaTh

peakumu. IIpakTuko-
OPUEHTUPOBAHHBIC 3aJaHUS
Ha IPUMEHEHUE NIPUHIUIIA
Jle-IllaTense mis
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OK/I1 | Moayas/Pa3znen/Te THNBI OEHOYHBIX
Ne Pesyabrar 00yuyenus .
K Ma MepONPUATHH
BIIMSIHUE U3MEHEHUS  |HAXOXKICHUS HANPABJICHUS
KOHILICHTpAIu1 CMEILICHHS PABHOBECHUS
BEILIECTB, PEAKIIUU XUMHUYECKON peakiuu 1
CpeIlbl ¥ TeMIIepaTyphl |aHam3 GaKTOPOB,
Ha CMEIICHUE BIIUAIONIMX HA CMEIICHUE
XUMHUYECKOTO XUMHUYECKOTO PaBHOBECHS
paBHOBECHS

6 HUccaenoBath
Paznea 6. HCTHHHBIE PACTBOPBI
PactBOpBI ¢ 32IaHHBIMHU

XapaKTepUCTHKAMM
6.1 | OKO01 |[Tonsitue o Paznuyate uctunnbie |1. 3agaun Ha IPUTOTOBJIECHUE
OK 02 |pacTBOpax PacTBOPHI pacTBOpPOB.
[IK 4.2 2. ITpakTuko-
[IK 2.2 OPUEHTHUPOBAHHBIE
pacueTHbIE 3a/IaHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMble B OBITOBOM U
IIPOU3BOACTBEHHOU
NEATEIbHOCTU YeJIoBeKa
6.2 | OK 01 |HccnenoBanue UccnenoBarh ¢usuko- [JlabopaTopnas padbota
OK 04 |cBoiicTB pacTBOpPOB |XxuMHueckue cBorcTBa |“IIpuroroBnenne pactBopos”
1K 4.2 VCTUHHBIX PaCTBOPOB
K 2.2
Il | IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJePKaHUE (CoaepKaHUe TPUKJIATHOTO
MOIYJIs1)

7 Pa3zgen 7. OunenuBarThb 3amura Keica (¢ yueTom
Xumus B ObITY U MOCJIEACTBUSA Oyayuei
NMPOU3BOJICTBEHHO! [OBITOBOI H npogeccuoHaIbLHOU
AeATEJbHOCTH NMPOU3BOJACTBEHHOH |AeSITeJIbHOCTH)
yeJi0BeKa NeSITeJIbHOCTH

yeJJ0BeKa ¢ MO3HINHA
IKOJOTHYECKON
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OK/I1 | Moayas/Pa3znen/Te THNBI OEHOYHBIX
Ne Pe3yabTar 00yuenust .
K Ma MepoNnpusiTUi
0e30macHOCTH
OK 01 |Xumus B ObITY U OueHunBath Keiic (c yuerom Oyaymeit
OK 02 |mpou3BOACTBEHHOM |MOCIEACTBHS OBITOBOM |podeccnoHanbHOM
OK 04 |mesrenbHOCTH Y IPOU3BOJICTBEHHOU |IESITEIIBHOCTH)
OK 07 |genoBeka JIESITCIbHOCTH Bo3MOXHBIE TEMBI KE€MCOB:
[1IK 4.2 yesioBeka ¢ nmo3unuid  |1. [loTemienue kimMmara u
IIK 2.2 AKOJIOTUYECKOU BBICBOOOJKICHIE Ta30BBIX
0e30MmacHOCTH TUJIPATOB CO JIHA OKEaHa.

2. bynymue Matepuansl Juist
aBWa-, MalIMHO- U
npUOOPOCTPOCHUS.

3. HoBsle maTepuansl s
COJIHEYHBIX OaTapen.

4. JlekapcTBa Ha OCHOBE
PacCTUTEIBHBIX MPENapaToB

Ko AMYHOCTHBIX
pe3yJabTaToB
peaau3anuu
MPOrpamMMblI
BOCIIUTAHHSA

JINYHOCTHBIE pPe3yabTaThbl peain3aliMi NMporpaMmMmbl BOCIIMTAHUSA

JIP 01

(rep0,dnar,rumH).

. ChopMHUPOBaHHOCTh POCCUICKON TPaXKIaHCKOM WIACHTUYHOCTH, IATPUOTHU3MA ,
YBOKEHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tepes PoanHou,
TOpJIOCTH 3a CBOM Kpaid, cBOI0 PoauHy, mpouuioe u HacTosee
MHOT'OHAIMOHAJILHOTO Hapoda Poccuu, yBaxeHne rocy1apCTBEHHBIX CUMBOJIOB

JIP 04

ChopMuUpOBaHHOCTH MUPOBO33PEHHS , COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOLLIECTBEHHOH NMPAKTHKH, OCHOBAaHHOT'O Ha JTUAJIOre
KYJIBTYP, @ TAKXKe Pa3ITUIHBIX (POpM 0OLIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO
MecCTa B IOJUKYJIBTYPHOM MHUPE.

JIP 09

l'oToBHOCTB M CTIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHMIO B TEUEHUE BCEH
’KM3HU; CO3HATEIbHOE OTHOIIEHHE K HENPEPHIBHOMY 0OPa30BAHUIO KaK YCIOBHIO
YCIIEHIHOM MPO(ecCHOHANBHON B O0IIECTBEHHON AESTEbHOCTH;

JIP 12

IpaXkJIaHCKOe

OTHOIICHUEC K

Oco3HaHHEI# BEIOOP Oyaymieit mpodeccuu Ha OCHOBE IIOHUMAaHHMS €€ IICHHOCTHOTO
COJICP)KAaHUSI M BO3MOYKHOCTEH peayin3alliid COOCTBEHHBIX JKU3HEHHBIX IJIaHOB;
podeCCHOHATTEHOMN

JCATCIIBHOCTH KaK K
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BO3MOXXHOCTH JIMYHOTO y4YacTHsl B PEIICHHU OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,
00IIIeHAITMOHATBHBIX MTPOOIIEM;

2. CTPYKTYPA M COJAEPKAHUE OBIIIEOBPA3OBATEJBLHOM
JANCHUIIVIMHBI «XUMMUS»

2.1. O0beM AUCHUIIMHBI M BUIAbI Y4eOHOIi padoThI

. Oo6bem B
Bun yue6Hoii padoThI
yacax
O0bem 00pa3oBaTeIbHOM NPOrPAMMBbI JUCHMILIHHbBI 72
B T.Y.
OcHoBHOE coaepkaHue 64
BT. 4.
TEOPETHIECKOe OOYICHHE 30
MPAKTUYECKUE 3aHATUS 24
1abopaTopHbIE 3aHATHUS 10
IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE COIEPKAHUE 5
(conep:kaHue NPUKIATHOTO MOILYJISA)
BT. 4.
TEOPETUYECKOE 00yUCHHE 2
MPAKTUYECKUE 3aHITUSA 4
IIpome:xxkyTounas arrecranus (quddepeHrnpoBaHHBIHN
3a4er) 2
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2.2. KanengapHo - TeMaTu4ecKuii IJIaH U coJep:KaHue AUCHUTITUHBI

dDopmupyeM Tunsl
HaumenoBan Coaep:xanue yueOHOro MaTepuasia (OCHOBHOE U IPo(deccHoHAIBLHO- Oo0bem ble yueOHBbIX
He pa3aesioB H OPUEHTHPOBAHHOE),/ 1a00PaTOPHbIE H MPAKTHYECKHE 3aHATHSA, 4acoB KOMIIETEeHIIH | 3aHATHii !
TeM NMPUKJIATHON MOYJ/Ib u
1 2 3 4
OcHoBHOe coJep:KkaHue 64
Pa3nen 1. OcHOBBI CTpPOEHUST 6
BelllecTBA
Tema 1.1. OcHOBHOE cojIep:KaHue 4 OK 01
Crpoenne Teopernueckoe o0yuenue 2 JIP 01
aTOMOB
XUMHUECKHIX CoBpeMeHHass MOJieib CTpoeHUus atoMa. CUMBOJIMYECKUN SA3BIK XUMHUU. XUMUYECKUU DJIEMEHT. 2
3]IEMEHTOR DnekTpoHHas KoHpurypamus aroma. Kraccudukanus XAMUYeCKHX dieMeHtoB (S-, p-, d- 9
unpupoa aeMeHThI). BasieHTHbIE AJIeKTpPOHBI. BaneHTHOCTh. DIEKTpOHHAs MPUPOJAa XUMHUYECKOM CBS3H.
XHMHYECKOl DIIEeKTPOOTPULIATETLHOCTh. BUIIBI XUMUYECKON CBs3u (KOBaJieHTHAs, WOHHAs, METaJUITMYecKas,
CBSI3H BOJIOPOJIHAsI) U CLIOCOOBI €€ 00pa3oBaHUs
IIpakTHyeckne 3aHATHSA 2
Pemienve 3agaHuil Ha MCMNOJIB30BAHME XMUMHUYECKON CHUMBOJMKM M Ha3BaHUM COEAMHEHUH IO
HOMEHKJIAType MEXIYHApOJHOTO COK3a TEOPETUUYECKON U MPHUKIAAHOW XUMHHM U TPUBHAIBHBIX
Ha3BaHUW IS COCTABJIEHUS XUMHUYECKMX (OPMYNI JIByXaTOMHBIX COEAMHEHUN (OKCHIOB,
CyNnb(PUAO0B, TUAPHUIOB U T.I1.) U IPYTUX HEOPTaHUYECKUX COCTUHEHHUMN OTJEIHHBIX KJIACCOB. 2 3
[IpakTUyeckre 3ajlaHusl Ha YCTAHOBIIEHHE CBS3M MEXKIYy CTPOCHHUEM AaTOMOB XHWMHUUYECKHX
AJIEMEHTOB U MEPUOJUYECKUM U3MEHEHHEM CBOWCTB XMMHUYECKUX JIEMEHTOB M UX COCAMHEHUH B
COOTBETCTBUU C MOJOXKeHUEM [leprnoandeckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:xkaHue 2 OK 01
JIP 04
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[Tepronnyeckuii | IIpakTHYecKHE 3AHATHS 2 OK 02
3aKOH U Tabiuna JIP 09
H.N. [lepuoanueckas cucteMa xuMuaeckux 3yemeHToB J[.M1. MenneneeBa. ®u3nuecKkuii CMbICIT 2
Meupeneena [Tepuoauueckoro

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

00pazyeMbIX UMH

MPOCTBIX W CIOXKHBIX BEIIECTB B COOTBETCTBHHM C IIOJIOKEHHEM XHMHYECKOTO JJIEMEHTa B

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

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

Penienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 38/IaHUHN HA XapaKTePU3AIUI0 XUMUYECKUX

9eMeHTOB  «Meramndeckue [/ HEMETAUIMYECKHE  CBOMCTBA,  JJIEKTPOOTPUIATEIHHOCTH

XUMHUYECKHX JJIEMEHTOB B COOTBETCTBHM C HMX OJJICKTPOHHBIM CTPOCHHMEM M IIOJIOKEHHEM B

MePUOIUYECKON CHCTeMe XUuMUUeckux anemeHToB /.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 YPAaBHCHUAM XHMMHWYCCKHUX DeaKHI/IfI C
UCIIOJIb30BAaHUEM MAcCChl, 00beMa (HOpMaJIbHBIE YCIOBUS ) Ta30B, KOJIMYECTBA BELIECTBA

OK 01
JIP 04

OcHoBHoOe coiepxkaHue

19




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. [IpoBesenue peakuii HOHHOro oOMeHa, onpeeIeHUe Cpeibl BOJHBIX 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, THIPOKCH/IbI, KUCIOTHI, COJn). B3anMocBs3b
BELIECTB

HEOPTaHMYECKUX BEIIECTB. ArperaTHbIe COCTOSIHHS BeniecTBa. Kprucrammmdaeckue u aMop(HBIE BEIIECTBA.
Tunel KpUCTAIIMYECKUX PEIIETOK (aTOMHAasi, MOJIEKYJISIpHasi, HOHHAs, METaJuInyecKas). 3aBUCHUMOCTb
¢u3nyecKuX CBOMCTB BeIIeCTBA OT THMNA KPUCTAIIMYECKOW 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: Ha3BaHHUE BEIIECTBA UCXOASI 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 3aLIUTHI METAJIIOB OT KOPPO3UU

Hemeramnmer. OOmme Qu3nueckue W XUMHUYECKHE CBOMCTBa HEMETaUIOB. THIMYHBIE CBOWCTBA

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

OMOIeHHBIX 3JIEMEHTOB B IPUPOJIE

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

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

BBICHIMXOKCH/IOB U THJIPOKCHI0B

IpakTHyeckue 3aHATHS

CocrapieHne ypaBHEHHH XUMHUYECKHX PEAKIHid C YY4aCTHEM TPOCTHIX M CIOXKHBIX HEOPTaHWYECKHX

BEIIECTB: METAJIUIOB M HEMETAJUIOB; OKCHIOB METAJIOB, HEMETAUIOB W aM(OTEPHBIX D3JIEMEHTOB;

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

XapaKTEpU3YIOIIUX UX CBOHCTBA.

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

0e30MacHOe HUCHOJIb30BAHMWE BAXKHEWUIIMX HEOPraHMYECKUX BEIIECTB B OBITY M NPAKTHYECKOM

JesITeIbHOCTH YellOBeKa

OcHoBHOE coaep:kaHue OK 01

JIP 09
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Tema 3.3.| JlabopaTopHbIe 3aHATHS OK
Wnentudukanus 02
HEOPTAHUYECKHX JlaGoparopHas padora «MaeHTu(HUKaIUs] HEOPTAaHUUECKUX BELIECTBY. JIP 12
BCIIICCTB Pemienne skcnepUMEHTANBHBIX 3a4a4 1O XHWMHYECKHMM CBOMCTBAM METAUIOB M HEMETAJUIOB, IO OK
pacro3HaBaHMIO U MTOJIYYEHUIO COEIMHEHUN METAJUIOB U HEMETAIIIIOB. 04
WnenTudukanyss HEOPraHMYECKUX BEIIECTB C HCIOJIb30BAHUEM HX (U3UKO-XMMHUYECKHX CBOWCTB, Jipol
XapaKTEPHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHbIE peakuu Ha Cyab(ar-, KapOOoHAT- ¥ XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHHUS
KoHnTpoabHasn .
Ceoiicmea neopeanuuecKux eeuiecme
pabora 2
Paznen 4. CTpoeHue U CBOMCTBA OPraHUYeCKUX BellleCTB 2
4
Tema 4.1.| OcHOBHOE 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 n30Mepsl.

[Tonsitue o ¢pyHkuuoHanbHOU rpynmne. Panukan. IlpuHuunel kinaccudukanuy OpraHM4eCKUX COECTUHEHUI.
MexyHapoiHas HOMEHKJIATypa W MPHUHIMIIBI HOMEHKJIATyphl OpraHudeckux coenvHeHuil. Ilonstue o0
a30TCOCPIKAIINX COSTUHEHUX, OMOJOTHYECKH aKTUBHBIX BelIecTBax (yrieBojax, Kupax, Oenkax u jp.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMED, NMOJIMMEp, CTPYKTYPHOE 3BEHO)

IIpakTHyeckne 3aHATHA

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

Tema
CpoiicTBa
OpraHUYECKUX
COETUHEHUN

4.2.

OcHoBHoOe coiepxkaHue 1
2

Teopernueckoe o0yuenune 8
OU3UKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCIUHEHMH OTIECNBHBIX KJIaccoB (0COOEHHOCTH
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 MPOMBIIIIEHHOCTH U ObITy. CBOICTBa MPUPOAHBIX YIJIEBOJOPO/IOB, HAXOXKICHUE 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 aMHUHOKHCIIOTHI, O€JKH). BbICOKOMONIEKYISIpHbIE COETUHEHUS
(cuHTeTHYECKHE U OMOJOrMYECKU-aKTUBHbIE). MOHOMEp, MoIMMeEp, CTPYKTYpHOe 3BeHO. [Tommmepu3zarus
ATUJICHA KaK OCHOBHOE HAIIPABJICHHUE €r0 UCIOJIb30BaHMU. 2
I'eHeTnyeckas cBsI3b MEXY KJIACCAMHU OPTaHUYECKUX COEMHEHUN

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

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

OK 01
JIP 04

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

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

Penienue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJIaHUI HA CBOMCTBA OPraHMYECKHUX COCIWHEHUU

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

JlabopaTopHble 3aHATHS

JlaboparopHas pabora: “UneHTudukanyss OpraHn4ecKuX COSTUHEHHUI OTIETbHBIX KIIACCOB™

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

OK 01
JIP 01

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

Pa3nes 5. Kunernyeckue U TepMoaMHAMHYeCKHeE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX PeaKuui
CxopocTb OcHOBHOE cojiep:KaHue OK 01
XUMUYECKUX JIP 09
. Teopernueckoe o0yuenue
pEaKIMi. OK 02
XHUMHYECKOe CKOpOCTh peakLuy, €€ 3aBUCHUMOCTb OT PA3JIMYHBIX (DAaKTOPOB: HPUPOABI PEArHpyOLIUX BELIECTB,
. JIP 04
paBHOBECHE KOHLEHTPAllUU pEearupyroliux BEIIECTB, TEMIEpaTypbl U IUIOIIAAU PEAKIMOHHOW IOBEPXHOCTH.
TennoBble 3¢ (eKThl XUMUYECKUX peakuil. DK30- U FIHIOTEPMHUUYECKHE, PEAKLIUH.
OO6patuMocTh peakiuii. XUMU4eCKOe PaBHOBECHE U €T0 CMEIICHHUE MOJT ICHCTBUEM Pa3InIHBIX (PaKTOPOB
(KOHLIEHTpalMs pPEeareHTOB WJIM MPOAYKTOB pEaKLMH, [JaBJIEHUE, TeMIepaTypa) A CO3JaHus
ONTUMAJIbHBIXYCIIOBUI NMpOTeKaHus XuMuueckux nporeccos. [Tpunnun Jle [llatense
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. 7P 12
PemieHne mnpakTUKO-OPMEHTHPOBAHHBIX 3aJaHWil Ha npumeHeHue npuHuuna Jle-Illarense s
HaXO0’KJICHUS HaIlPAaBJICHUS CMEIIEHUS PAaBHOBECHSI XUMUYECKOH peakliny 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 PactBopuMocTs. MaccoBast 105151 pacTBOpEHHOTO BemiecTBa. CMBICI TTOKa3aTes MPEaesIbHO JOITyCTUMON 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/IaHUI HA PACTBOPHI, HCIIOJIb3yeMble 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, JHEPreTUYECKON U MUIIEBON 06€30acHOCTH, pa3BUTHU MeaulMHel. [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:xxyTouHasi 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. YuebHoe 3aHsATHE TIO 3aKPEIJICHUIO 3HAaHUH U CIIOCOOOB JIEUCTBHI

3. VY4eOHoe 3aHATHE KOMIIEKCHOTO MPUMEHEHUS 3HaHUH U CITIOCOOO0B JIeHCTBUMN

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 JUCIATLINHBI
3.1. TpeGoBaHUsA K MUHMMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY00ecneyeHn 0
Jlyist peanu3aiuu mporpaMMbl AUCHUTIUIMHBI TPETYCMOTPEHBI CIEAYIONINE CIIeIUaIbHbIC TOMENIECHUs: yUeOHbIN KaOMHET
XUMUU U XUMUYEcKas J1adopaTtopusi.

OO0opynoBaHue y4eOHOro KabuHeTa (HATJISIAHbIE TOCO0HUST): HAOOPHI MIAPOCTEPKHEBBIX MOJIEIEH MOJIEKYII, MOJIEIH
KPUCTALUTNYECKUX PEIIECTOK, KOJUICKIIUU IPOCTHIX U CIIOAKHBIX BEIIECTB U/UIN KOJUICKIIUU TTOJIMMEPOB; KOJIEKITUATOPHBIX
opoJ U MUHEPaJIoB, Tabauia Menaeneesa, yueOHble GuIbMBI, IU(YPOBbIE 00pa30BaTEIbLHBIE PECYPCHI.

Texnuveckue cpeacTBa 00yueHusi: KOMIBIOTEP C YCTPOUCTBAMHU BOCITPOU3BEICHUSI3BYKA, MYJIbTUMEIUA-TIPOEKTOP C IKPAHOM.
O6opynoBaHue JJa00pPaTOPHU: MUHUMAJIbHBIA HA0OP PEAKTUBOB U XUMUYECKON MOCY/IBI.

3.2. UudopmanmonHoe odecrneyeHue peaausanu NporpamMmsl
[lepeuens yueOHBIX n3aaduii, MHTEPHET-PECYPCOB, JOMOJHUTEIHLHON IUTEPATYPHI:

3.2.1. [lepevyeHb OCHOBHOW U JOTIOTHUTEIBHON JTUTEPATYPHI:

OcHOBHAS JUTEpPATYpA:

1. Epoxun KO.M., KoBanesa N.b. Xumust mns npodeccuii U CrenuarTbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO
npoduieii: y4eOHHK IS CTYA. YUpexkaeHuu 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 3aJaHUH MO0 XUMUU: yueO. mocoOue Aist CTya. YupexaeHui cpe. mpod. oopaszoBaHusl.
— M., 2020.




JlonoJTHUTENIbHAS JIUTEPATYDA:

1. bnunos, JI. H. Xumus: yueOnuk st CI1O / JI. H. biunos, U. JI. Tlepdunosa,T. B. CokonoBa. — 2-e uza., crep. — CaHKT-
[TerepOypr: Jlanp, 2021. — 260c. — ISBN 978-5-8114-7904-7.

2. T'abpuensu O.C., OctpoymoB W.I". Xumus nist mpodeccuii u criennaaibHOCTEUTEXHUUECKOTo TPoduis: yueOHUK IS CTY/.
yUpexJIeHUM cpe. npod. oopazoBanus. — M., 2019.

3. T'abpuensu O.C., OctpoymoB WU.I'., Octpoymona E.E. u np. Xumus mis npodeccuii U CriennaabHOCTEH €CTECTBEHHO-
Hay4qHOTO TIpouUIs: YICOHUKIIA CTY. yupexxaeHui cpen. mpod. oopazosanus. — M., 2020.



4. Taopuensa O.C., OctpoymoB W.I'., CmamkoB C.A., Jlopodeea H.M.
[IpakTukyM: yueO. mocoOue i CTy 1. yupexaeHui cpea. npod. odpasoBaHus.
— M., 2021.

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

6. INabpuensn O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3a1auu U yrnpa>KkHEHUs: y4deO.
nocoOue I CTyA. yapexaeHui cpen. mpod. odpazoBanus. — M., 2014

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

8. Uepnuxona, H. }O. Xumus B 1ocTynmHOM H3J10KE€HUU: yueOHOE TTocoOue s
cno / H. FO. YUepnukosa. — 2-¢ u3z., crep. — Cankr-IlerepOypr: Jlans, 2022.

— 316 c.

3.2.2 laTepHeT pecypcehl:

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

2. Tlopran pyngameHTadpHOrO XUMHUECKOro oopa3oBanus Poccun. — URL:
http://www.chemnet.ru

3. XuMus s BCeX: WLTIOCTPUPOBAHHBIC MaTepUaIbl TIO OOIICH, OPraHUYECKOM
u Heopranndeckoi xumun. — URL: http://school-sector.relarn.ru/nsm/

4. Kypuan "Xumus n XKuznb - XXI Bex". - URL: http://www.hij.ru

5. YueOnuk xumuu. Benymuii [{. M. XKunun. bonee cra Buneosanuceit
9KCHepUMEHTOB ¢ ypokos - URL: http://my.mail.ru/community/chem-
textbook/

6. Mup xumun. Ha caiitre: kpatkuii Kypc Xxumuu, 6norpaduu XMMHUKOB, CTaThH,
BEIIIECTBA, OMBITHI, My3eil. O0IacTu XUMHUH: OpraHYecKas, aHaJTUTHIECKas,
akoxumusi, Herexumus, Tepmoxumust. - URL: http://chemistry.narod.ru

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

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

9

1

. Xumus 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 yandex search 460.new%7C70606312&utm content=k50id%7C01
00000036930632025 36930632025%7Ccid%7C70606312%7Cqid%7C4801

341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7
Csrc%7Csearch none%7Cdvc%7Cdesktop%7Cmain&k50id=010000003693
0632025 36930632025&utm term=xumus%20onmaitu& openstat=Z2GlyZW
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NOLnlhbmRIeC5ydTsSMDYWNjMxMjsxMzQ3NTIwMjQINDt5YW5kZXqg

ucnU6cHJIbWI1bQ&yclid=8845603709692674047
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB
OCBOEHHMAOBIIEOBPA3OBATEJBHOM
JUCHUIIJINHBI
KoHTposb 1 o1ieHKa pe3yIbTaToB 00YYEHUST OCYIIECTBIISETCS MIPETOoIaBaTeIeM
B IIpoIIeCcCe MPOBEACHUS MPAKTUUYECKUX 3aHITHI U TaOOpaTOPHBIX padoT,
TECTUPOBAHMS, & TAK)KE BHIMOTHEHUS O0YJIAFOIITUMUCS WHIANBUYTbHBIX
3aJlaHui, TPOEKTOB, UCCIEAOBaHUMN. Pe3ynbTaTel 00y4eHUs ONPEEIISIOT, 4YTO
oOy4aroniyecs 10HKHbI 3HaTh, IOHUMATh U IEMOHCTPUPOBATH IO 3aBEPUICHUU
W3YUYCHUS JUCITUTUTHHBI.

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

OK/IT | Moayas/Pa3znen/Te Tunbl OEHOYHBIX
Ne Pesyabrar 00yuyenust .
K Ma MeponpusiTHii
| | OcHOoBHOE conep:kaHHe
1 ®opMyIHPOBATH
Paznen 1. OcHOBBI pMYy-TIPp
0a30Bble MOHATHUSA U
CTPOEeHNS BellecTBa
3aKOHbI XUMHH
1.1 |OK 01 |Crpoenne atomoB  |CocTaBisiTh 1. Tect «CTpoeHue aToMmoB

XUMHUYECKHUX
DJIEMEHTOB U
npupoja
XUMHUYECKOM CBSI3U

XUMHU4eckue GopMyIbl
COEeIVMHEHUHN B
COOTBETCTBHUH CO
CTENIEHBIO OKUCIICHUS
XUMHUYECKUX
AJIIEMEHTOB, UCXOA U3
BaJICHTHOCTH U
AIEKTPOOTPULIATEILHO
CTH

XAMHYECKHUX DJIEMEHTOB U
IPUPOJIa XUMHUECKON
CBSI3H».

2. 3a7a49u HA COCTaBJICHHUE
XUMUYECKUX HOpMYIT
JIBYXaTOMHBIX COCIUHECHUHN
(oKCHIIOB, CYIb(PHUIOB,
TUIPUIOB U T.I1.).

3. 3aganug Ha
HCHOJIb30BAHUE XUMHUUYECCKOY
CHUMBOJIMKH U Ha3BaHUU
COCJIMHEHMH 110
HOMEHKJIaType
MEXKIYHAPOJIHOTO COI03a
TEOPETUUECKOUN U




OK/II

Monyas/Pasznen/Te
Ma

PesyabTaT 00y4yeHus

Tunsl olleHOYHBIX
MEpONPUATHH

MPUKIAJHON XUMUU U
TPUBHAIBHBIX Ha3BAHUM JJIs1
COCTAaBJICHUS XUMHUYECKHUX
dbopMy1 TByXaTOMHBIX
cOoeMHEHUM (OKCHUJIOB,
cynbGUI0B, TUAPHUIOB H T.II.
U JIPyTUX HEOPTAHUYECKUX
COCJIMHEHMUI OTJEIbHBIX
KJIaCCOB

1.2

OK 01
OK 02

Ilepnonmueckuin
3aKOH M Ta0iuIa
J.1. MenneneeBa

XapakTepu3oBaTh
XHMHUYECKHUE
AJIEMEHTHI B
COOTBETCTBHH C HUX
MIOJIO)KEHUEM B
MEPUOIUYECKON
CHUCTEME XUMHUYECKUX
anemenToB [[.W.
Menneneena

1. Tect «MeTtanandeckue /
HEMETaJIJINYECKHE CBOMCTBA.
AJIEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHYECKHX 3JICMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
II0JIOKEHUEM B
NIEPUOANYECKON CUCTEME
XUMHYECKHUX 3JIeMeHTOB [[.V/
Meunneneenay.

2. ITpakTyeckue 3aJJaHus H:
YCTAHOBJICHUE CBSI3U MEXKIY
CTPOEHHUEM aTOMOB
XAMHYECKHUX DJIEMEHTOB U
NEePUOANYECKUM U3MEHEHHE!
CBOMCTB XMMHYECKHUX
2JIEMEHTOB U UX COCIUHCHUI
B COOTBETCTBUM C
TTOJIOKEHUEM
[Tepunoanyeckoir cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3a]]aHUs Ha
XapaKkTepu3aluio
XUMHYECKHX PJICMCHTOB:
«Metannuueckue /
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OK/II

Monyas/Pasznen/Te
Ma

PesyabTaT 00y4yeHus

Tunsl olleHOYHBIX
MEpONPUATHH

HEMETaJIJIMYECKHE CBOMCTBA.,
AJEKTPOOTPUIIATEIBLHOCTD U
CPOJICTBO K 3JIEKTPOHY
XAMUYECKHX JJICMCHTOB B
COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHUEM U
MIOJI0KCHHUEM B
NIEPUOANYECKON CUCTEME
XAMUYECKHX IJICMCHTOB
.. MenpaeneeBa»

Pasznen 2.
XMMHYeCKHe
peakuuu

Xapakrepu3oBaTh
TUNBI XUMHUYECKUX
peakuui

KonTpoabHas padora
«CTpoeHue BemecTsa u
XHMHUYeCKHe peaKkunm)

2.1

OK 01
OK 04

Tunbl XUMHYECKUX
peakui

CocTraBnsaTe peakiun
COCIMHEHUS],
pas3ioxeHus, oOMeHa,
3aMEILECHHS],
OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHbBIE
peakuuu

1. 3agaun Ha cocTaBiIcHUE
YPaBHEHUN pEeaKIIUi:

— COEMHEHNS, 3aMEILCHHUS,
pasnokeHus, o0OMeHa;

— OKHCIIUTEIIBHO-
BOCCTAHOBUTEIbHBIX
PEAKLHI C UCTIOIb30BAHUEM
METO/Ia MJIEKTPOHHOTO
Oananca.

2. 3agauu Ha pacyeT MacChl
BEIECTBA UM 00BhEMA
ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIIECTBA, MACC
i 00bEMY OJTHOTO U3
YYaCTBYIOIIUX B peaKIuu
BEIIECTB; PACYETHI

Macchl (00bEMa, KOJTUICCTBA
BEILIECTBA) MPOYKTOB
peakuu, eciau OJIHO U3
BEILIECTB UMEET MPUMECH

2.2

DIIEKTPOIUTHYECKAS
JUCCOIAIINS U

CocTaBiaTh
ypaBHEHUS

1. 3aganus Ha cocTaBIEHHE
MOJIEKYJISIPHBIX U HOHHBIX
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OK/IT | Moayas/Pa3znen/Te THNBI OEHOYHBIX
Ne PesyabTaT 00y4yeHus .
K Ma MepONPUATHH
MOHHBIA 0OMEH XUMHUUYECKUX PEAKIUH |pEeaKlUil C yHaCTUEM KUCIIOT
HOHHOTO OOMeEHa C OCHOBAHUM U COJIEH,
y4acTHEM YCTAHOBJICHUE U3MECHECHUS
HEOPTaHUYECKUX KHCJIOTHOCTHU CPEIbI
BEIIIECTB 2. JJabopatopHas paboTa
"THNbl XUMHYECKUX
peaxkumit"”
3 Paszpnea 3. Ctpoenne UcciaenoBarn KonTtpoJuabnas pabora
U CBOMCTBA cTpoeHue u cBoiicTBa | «CBOMCTBA
HEOPraHMYEeCKUX |HeOPraHUuYeCKUX HEOPraHM4YeCKMX BelleCTB)
BelleCcTB BellecTB
3.1 | OK 01 |Kmaccudukamnus, Knaccupunmposates  |1. Tect «Homenknatypa u
[IK 4.2 |HOMeHKIaTypa u HEOpPraHUYECKHUE HAa3BaHUE HEOPTraHUYECKUX
I[IK 2.2 |cTpoeHne BEILICCTBA B BEILIECTB UCXOs U3 UX
HEOPTraHUYECKUX COOTBETCTBUH C UX XUMHUYECKON HOpMYITbI UITU
BEIIECTB CTPOCHUEM COCTaBJICHUE XUMHYECKOMN

dbopMyIIbl UCXOIST U3
Ha3BaHUS BELIECTBA 110
MEKyHApOIHOW WJIN
TPUBHAIBHOU
HOMEHKJIaType».

2. 3ajauu Ha pacyeT
MacCOBOM 1011 (MacChl)
XUMHUYECKOTO 3JIEMEHTA
(coennHeHUs1) B MOJIEKYJIE
(cmecn).

3. IIpakTryeckue 3aqaHus T
KJ1accuuKanuu,
HOMEHKJIaType U
XUMUYECKUM (popmynam
HEOPTraHUYECKUX BEIIECTB
Pa3JIMYHbBIX KIJIACCOB.

4. IIpakTuecKue 3a/1aHus H:
OIPENICTIEHNE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B
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OK/IT | Moayas/Pa3znen/Te THNBI OEHOYHBIX
Ne PesyabTaT 00y4yeHus .
K Ma MepONPUATHH
3aBUCHUMOCTH BUJIA
XUMUYECKOU CBS3U U THUIIA
KPUCTAUINYECKOU PEIIETKU
3.2 | OK 01 |®usnko-xumMudeckue|Y cTaHABINBATh 1. Tect «OcobenHocTH
OK 02 |cBoiicTBa 3aBUCUMOCTb (PU3HKO- |XUMHUYECKHX CBOMCTB
[IK 4.2 |HeopraHudeckux XUMHYECKUX CBOMCTB |OKCHJIOB, KHUCIIOT,
IIK 2.2 |BemiecTB HEOPraHUYECKUX OCHOBaHMM, aM(POTEPHBIX

BELIECTB OT CTPOCHHUS
aTOMOB U MOJIEKYJI, a
TaK)Xe TUIA
KPUCTALTNYECKOU
pELIeTKH

TUJIPOKCHUIOB U COJIEW.

2. 3aaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
peaKkuuii ¢ y4acTUEM
MPOCTBIX U CHOKHBIX
HEOPraHUYECKHUX BEIIECTB:
OKCHJOB METAJIJIOB,
HEMETAJIOB U aM(pOTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKID
KHCJIOT, OCHOBAHHUHU U
aM(OTEepHBIX TUIPOKCHUJIOB,
HEOPTraHUYECKUX COJIEH,
XapaKTEPU3YIOIIUX UX
CBOMCTBA M CITOCOOBI
MOJTy4YECHUS.
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OK/IT | Moayas/Pa3znen/Te THNBI OEHOYHBIX
Ne PesyabTaT 00y4yeHus .
K Ma MepONPUATHH
3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUUECKUE 3aJ]aHUs Ha
CBOKCTBA U NOJIyYEHHUE
HEOPraHUYECKHUX BEIIECTB
3.3 | OK 01 [Unentuduxanus Uccnenosats 1. [IpakTuko-
OK 02 |HeopraHUYECKHX KaueCTBCHHBIC OPUEHTUPOBAHHBIC 33]JaHUS
OK 04 |BemiecTB peaxkuuu 110 COCTABJIEHUIO
HEOPraHUYECKUX XUMHUYECKUX PEaKIui ¢
BCII[CCTB y4aCTUEM HEOPraHUYECKHUX
BEILIECTB, UCIIOJIB3YEMBIX JIJI:
UX UACHTU(DUKALIUH.
2.JIabopaTopHas padora:
“Unentudukarus
HEOPraHUYECKUX BEUIESCTB”
4 Paznen 4. Ctpoenne (UccienoBarb KonTtpoJabnas pabora
U CBOMCTBA cTpoeHue U cBoiicTBa |[«CTpoeHHe M CBOMCTBA
OpPraHM4YecKux OpPraHuYecKuX OpPraHMYecKuX BellecTB)
BeEIlECTB BeIllECTB
4.1 | OK 01 [Knaccudukamms, Knaccupunuposats  |1. 3agaHus Ha cocTaBlieHUE
I[IK' 4.2 |cTpoeHue u OpraHuyeckue HAa3BaHUM OPTraHUYECKHUX
I[IK 2.2 |HOMeHKIaTypa BEILIECCTBA B COEAUHEHU 110 TPUBHAIBHO
OpraHUYECKUuX COOTBETCTBHH C HX WU MEXKTyHapOIHOM
BECIIECTB CTPOCHUEM CHCTEMaTHYCCKOM
HOMEHKJIAType.

2. 3ajaHus Ha COCTABJICHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hOpMyJT
OpraHUYeCKUX BEIIECTB
OTZIETbHBIX KJIACCOB.

3. 3agaum Ha onpeieNieHHe
npocreneit GopMyIbl
OpPraHUYECKON MOJIEKYJIBI,
UCXOJs U3 DJIEMEHTHOTO
coctaBa (B %)
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OK/II

Monyas/Pasznen/Te
Ma

PesyabTaT 00y4yeHus

Tunsl olleHOYHBIX
MEpONPUATHH

4.2

OK 01
OK 02
OK 04
[1IK 4.2
IIK 2.2

CsoiicTBa
OpraHUYECKUX
COEIMHEHUN

YcranaBiauBaTh
3aBUCUMOCTH (PU3HKO-
XHMHUYECKHX CBOMCTB
OPTraHUYECKUX
BEIIECTB OT CTPOCHUS
MOJIEKYJI

1. 3amanus Ha cocTaBJIEHUE
YPaBHEHUN XUMUYECKUX
peaKuui ¢ y4acTuEM
OpraHUYECKUX BEIIECTB HA
OCHOBaHHH MX COCTaBa
CTPOCHMUSI.

2. 3aiaHus Ha COCTaBIICHUE
YPaBHEHUN XUMUYECKUX
peaKuui, WIUTIOCTPUPY O
XMMHUYECKUE CBOMCTBA C
y4€TOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
peakiii ¥ TEHETUYECKOU
CBSI3U OPTAaHUYECKUX
BEILIECTB PA3HBIX KJIACCOB.
3. PacueTrHbie 3a1a4d 11O
YPaBHEHUSIM PEAKIUN C
y4aCTHUEM OPTaHUYECKUX
BEILIECTB.

4. JlabopaTopHas pabota
“IIpeBparieHus
OpraHUY€eCKUX BEILECTB MPH
HarpeBaHUM"

4.3

OK 01
OK 02
OK 04
1K 4.2
IIK 2.2

Nnentudukarus
OpraHUYECKUX
BCIIIECTB, UX
3Ha4YCHHUE U
IPUMEHCHHE B
OBITOBOH U
MPOU3BOJACTBEHHOMN
JIeSITEIbHOCTH
yeJioBeKa

HccaenoBath
Ka4yeCTBECHHBIE
peakiuu
OpTraHUYECKUX
COCJIMHECHUH
OTJICJIBHBIX KIACCOB

1.IIpaktuxo-
OPUEHTUPOBAHHBIE 3aJIaHUS
110 COCTaBJICHUIO
XUMHUYECKUX PEAKIUH C
y4acTUEM OPTaHUYECKUX
BEIIIECTB, B T.4.
UCIIOJIb3YEMBIX ISl UX
upeHTUUKAINK B OBITY U
MIPOMBIIILJICHHOCTH.
2.JIabopaTopHas padora:
“Unentudukarus
OPraHUYECKUX COCIMHCHUN
OTJIENBHBIX KJIaCCOB™
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K Ma MepONPUATHH
3) Paspean S. XapakTepu3oBaTh
Kunernueckue u  |BJMsSIHHE Pa3JIMYHbIX
TEPMOJANHAMMYECK |(PaKTOPOB HA
He 3aKOHOMEPHOCTH |paBHOBecHe M
NPOTEKAHUS CKOpPOCThH
XHMHYECKHX XHMHYECKHUX
peakuui peakuum
5 |OK 01 |CkopocThb XapakTepu30oBaTh [IpakTHKO-OPUEHTUPOBAHHD!
OK 02 |xuMuueckux BIIMSIHUE TEOPETUYECKUE 3a1aHUs Ha
IIK 4.2 |peakruii. KOHIICHTpaIuu aHanu3 (paKkTopOB,
[IK 2.2 | Xumunueckoe pearupyrommx BIIASIOIIUX HA U3MEHEHUE
paBHOBeECHE BEILECTB U CKOPOCTH XUMHUYECKOU
TeMrepaTyphl Ha peakiuu. [IpakTuko-
CKOPOCTh XMMUYECKUX |OPUEHTUPOBAHHBIC 3a1aHUS
peakiui Ha NMPUMEHEHUE MTPUHIINATIA
XapakTepu3oBaTh Jle-1llaTenbe mis
BIIMSIHUE U3MEHEHUS  |HaXOXJEHUS HANpaBJICHUS
KOHIICHTpaIuu CMEILICHUS PAaBHOBECHS
BEILECTB, PeaKnu XUMHUYECKOUN peaKiuu 1
Cpe/bl U TeMIIEpaTyphl |[aHaIU3 (PaKTOPOB,
Ha CMEICHUE BIIMAIOUIMX HA CMEILCHUE
XUMHYECKOTO XUMHYECKOTO PaBHOBECHS
paBHOBECHS
6 HccaenoBatn
Pa3znen 6. HCTHHHBIE PACTBOPBI
PacTBOpBI ¢ 3aJaHHBIMU
XapaKTepUCTUKAMM
6.1 | OK 01 |[Tonsitue o Paznmuuatek uctunueie |1. 3agaun Ha TPUTOTOBIICHM!
OK 02 |pacTBOpax pPacTBOPHI pacTBOpPOB.
[IK 4.2 2. ITpakTuko-
K 2.2 OPUEHTUPOBAHHBIC

pacyeTHbIE 3aJJaHUsI HA
JIUCTIEPCHBIEC CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
IIPOU3BOJACTBEHHOM
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JEATEIIbHOCTU YeJI0BEKa
6.2 | OK 01 |HccnenoBanue Uccnenosats pusuko- |JlaboparopHas padboTa
OK 04 |cBOWICTB pacTBOpPOB |XxMMHYECKHE CBOMCTBa |“IIpuroTroBieHne pacTBOPOB
[1IK 4.2 HWCTUHHBIX PAaCTBOPOB
[IK 2.2
Il | IIpodeccuoHanbHO-OPHEHTHPOBAHHOE COJep:KaHue (CoAepKaHUe MPUKJIATHOIC
MOXYJIs1)

7 Pa3gen 7. OueHuBaThb 3amura Keica (¢ yueTom
Xumus B ObITY M |TIOCJICACTBHS Oyayuei
NPOU3BOJACTBEHHON [OBITOBOI U Nnpo¢eccuoHANbHOMN
AesITeJIbHOCTH NPON3BOJCTBEHHON |1esITeJIbHOCTH)
YyeJi0BeKa AesITeJIbHOCTH

YeJi0BeKa ¢ mMo3uuui
IKOJIOTHYECKOM
0e30macHOCTH
OK 01 |Xumus B ObITY H OuenuBath Keiic (c yuerom Oymymeit
OK 02 |mpou3BOJCTBEHHOM |MOCJEACTBHS OBITOBOM |[TpodecCHOHATBHOMN
OK 04 |mearenbHOCTH Y TIPOM3BOJICTBEHHOW |IESITEIIbHOCTH)
OK 07 |uenoBeka JESITETbHOCTH Bo3moxHBIE TEMBI KEHCOB:
[IK 4.2 yenoBeka ¢ no3unuii  |1. [lorennenue knumara u
[1IK 2.2 DKOJIOTHYECKON BBICBOOOKIEHUE Ia30BbIX
0e3omacHOCTH TUAPATOB CO JTHA OKEaHa.

2. bynymue Matepuansl Juist
aBua-, MalIMHO- U
pUOOPOCTPOCHUS.

3. HoBsle maTepuansl it
COJIHEYHBIX OaTapen.

4. JIekapcTBa HA OCHOBE
PacTUTEIbHBIX MPENapaToB
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