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

Oenepanbhbiii 3akoH 0T 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oeaepanunny (C NOCAETYIOIIMMU U3MEHEHUSIMH );

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

[Ipuka3z MuHHCTEpCTBa HAYKH U BhICIIEro oOpa3zoBanus Poccuiickoit @eneparun Ne885 u
npuka3z Munnpocsenienusa Poccuiickoit @enepanuu Ne390 ot 05.08.2020 «O npakTudeckon
noarotroBke (BMecte ¢ «llomoxkeHuemM o mpakTHUECKOH MOArOTOBKE 00yUYAIOLIUXCS)»;
[Tpuka3 MunucrepctBa oOpa3oBanus U Hayku Poccuiickoit ®@eneparuu ot 17.05.2012 Ne
413 «O06 ytBepxkaeHuu (eaepaTbHOr0 roCyIapCTBEHHOIO 00pa3oBaTENbHOTO CTaHAapTa
cpeaHero obriero oopasoBanus» (B pea. npukasa ot 12.08.2022 Ne 732);

[Tpuka3 MunucrepctBa oOpazoBanust U Hayku Poccuiickorr ®enepanuu ot 07.12.2017
Nel196 «O6 yrBepxaeHuu ¢enepaabHOro rocyIapcTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa
cpemHero mpodeccuoHaabHoro obpasoBanusi 1o crenuanbHocTr 09.01.03. Omnepatop
MH(POPMALIMOHHBIX CUCTEM M PECYPCOB M3JeNuii (B pel. mpukaza Munmnpocsemenus Poccun
ot 01.09.2022 Ne 796);

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

[Tpuxa3z Munnpocsemenus Poccun ot 30.08.2022 Ne 631 «O6 yTBepkaeHuu (eneparbHOro
nepeyHsi y4eOHMKOB, JOMYIICHHBIX K HCIOJIb30BAHUIO TMPU pPEATU3alUU  HMEIOIINX
TrOCY/IapCTBEHHYIO AaKKpEAUTALUI0 O0pa30BaTEeNbHBIX MPOrpaMM HayallbHOTO OOIIero,
OCHOBHOTO O0IIIET0, CPETHEr0 O0IIeTr0 00pa3oOBaHuUs»

Pacniopszkenue Munnpocsemenust Poccun ot 30.04.2021 r. NeP-98 «O0 yrBepkaeHuun
Konnenmuu  npenojnaBaHusi ~ oOmieoOpa3oBaTeNbHBIX — JAUCHMINIMH  C  Y4ETOM
npoeCcCHOHATBPHONM ~ HANpaBICHHOCTH  MPOrpaMM  CPEAHEro  MpoecCHOHATIBLHOTO
00pa30oBaHusl, peaan3yeMbIX Ha 6a3e OCHOBHOTO OOIEro 00pa3oBaHMs»;

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

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

[TpumepHas pabouast mporpamma o01eo0pa3zoBaTEIbHON YIeOHOW TUCITUTUINHBI « XUMUS»
(6a30BBII ypOBEHb BapuaHT 2) i MPOPECCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3AIINM,
IpeJICTaBICHHAs B peecTpe
https://firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-prepodavaniya/
[Tonoxenue o pabouell mnporpamme o00IIE00pa30BATEIbHBIX JUCHMIUIMH C YYETOM
npodeCCHOHATBPHON  HANpaBICHHOCTH  00pa30BaTENbHBIX  MPOrpaMM  CPEIHEro

pod)eCCHOHAIBHOTO 00pa30BaHUs OIOKETHOTO MPO(ECCHOHAIBHOTO 00pa30BaTEILHOTO
2



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

yupexaeHus r. byliHakcka «Komiemk 5JKOHOMUKHU U TPEAITPUHUMATETBCTBAY:

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

e JlonoxxeHue o TEKyLIEM KOHTPOJIE U NMPOMEXYTOUHOU arrectanuu ctyaeHToB I'BIIOY P/
«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 00pa3zoBaTeNbHOTO yupekaeHus r. byiinakcka «Kosiemk S5KOHOMUKI
Y IIPEANPUHUMATEIbCTBAY:

Paccmotpeno na 3acemanum IILK oOmerymanutapHslx Hu  0011e00pa3oBaTeIbHBIX
JucuuIIuH mpotokon Nelot «28» aBrycra2023r.

ITpencgnarenp 11K
%" v Caxaparona 3. C.

Ono6peno meroa. Coserom KOull
ITporoxon Nelot «29» aBrycra 2023r.

Memz;? /KQI/IH
ﬂ/v [t l'acananuesa Y.I'.
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Pa3zpaborunku: J[>xamaBoBa YMysT AOMypaxMaHOBHA, IPEIOAaBaTeNh 00IIC00pa30BaTEIHHBIX
nucruminH Koull




COJIEPKAHME

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

3akiagka He onpe/esieHa.

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

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

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

oTpesieicHa.



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

1.1. MecTo TMCHMILIUHBI B
CTPYKTYpe OCHOBHOM
npogeccuHoHAIbHOMI
o0pa3oBaTeIbHOI
MPOrpaMMblI
OO6ureobpazoBaTenbHast JUCHUIUIMHA « XUMUS» U3ydaeTcst Ha 6a30BOM ypOBHE B
0011e00pa3oBaTeIbHOM IUKIIE Y4eOHOTO TIaHa OCHOBHOM MpoQecCuOHaNbHON
00pa30BaTeNILHON U SABJIAETCS 0053aTEIbHON YacThIO 00I11€00pa30BaTEIbHOTO
uKiIa oOpasoBarenbHON mporpammbl B cootrBercTBuU ¢ OI'OC cnenuanbHOCTH

09.01.03. Onepatop nHGOPMAIIMOHHBIX CUCTEM U PECYPCOB

Tpyn0eMKOCTh TUCIUIUTMHBI « XUMHUs» Ha 0a30BOM YPOBHE COCTABJISIET /2 yaca, U3
KOTOPBIX 64 yaca — 6a30BbIi Mo TyJIb (6 pa3aeioB) u 8 yacoB — MPHUKIIATHOM MO Ty (1
pazzen), BKIIYAIOMUK MPaKTUKO-OPUEHTUPOBAHHOE COJIEP>KAHNE B COOTBETCTBHH C

OI'OC cnermansHoctu 09.01.03. Oneparop nHGOPMALIMOHHBIX CUCTEM U PECYPCOB.

[IpuknagHOil MOYJb BKJIIOYAET OJUH pa3zaein. Pasaen 7 «Xumus B ObITY U
POU3BOICTBEHHOM JESATEILHOCTH YEIOBEKA» PEATU3YyETCs Ha MaTepuale Keicos,
CBSI3aHHBIX C DKOJIOTUUYECKOM 0€30MaCHOCTHIO U OLICHKOM MOCIEACTBUM OBITOBOM U
MIPOU3BOJICTBEHHOM JEATEIbHOCTH Oyaylien npodeccuoHanbHOM AesTETbHOCTH
0o0yJarommxcs.

[lepuon oOydeHUs U pacrpeieICHHE 10 CEMECTPaM OIPEACIICHbI C Y4ETOM JIOTUKHU
dbopmMupoBaHUs MPEIMETHBIX PE3YJIbTATOB, OOIIUX U MPO(PEeCcCHOHATBHBIX
KOMITETCHIIUM, MEKITPEAMETHBIX CBS3EH C IPYTUMHU TUCIUTIIIMHAMU
00111e00pa30BaTeIbHOrO M 00MIETIPOhECCHOHAIIBHOTO ITUKIIOB YUSOHOTO TJIaHa B
cootBercTBUM ¢ PI'OC cnenmanbaoctr 09.01.03. OnepaTop nHGOPMATMOHHBIX

CHCTEM U PECYPCOB.

1.2.11esn v IVIaHUPYeMbIe Pe3yJibTAThl 0CBOEHUS TUCIMIINHBI
1.1.1. Ilenu u 3amaun JUCITUTIMHEL

Heasb:

dopMHUpPOBaHUE Y CTYJCHTOB MPEICTABICHUS 0 XUMHYECKOW COCTABIISIFOLLIECH
€CTECTBEHHO-HAYYHON KapTUHBI MUPa KaK OCHOBBI IPUHATHUS PEILICHUN B
YKA3HEHHBIX U TPOU3BOJACTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO MMOBEICHUS B
IIPUPOTHOU Cpele.



321]13‘11/1 AUCHUIIJINHbBI

1) chopMupoBaTh TOHUMAaHHWE 3aKOHOMEPHOCTEH MPOTCKAHHS XHUMHYCECKHX
MPOLIECCOB U SIBIICHUHM B OKPYXKAIOUIEN Cpele, UEIOCTHOW HAYYHON KapTUHBI MUDA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATh (POPMYJIBI HEOPraHMYECKUX M OPTaHHYECKUX

BEIIECTB, YPAaBHEHMsS] XHMHUYECKUX  pEaKlUMid, OOBACHATh HUX  CMBICIH,
HMHTEPIPETUPOBATH PE3YIbTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMHpOBAaTh  HABBIKA  TPOBEIACHUS  TPOCTEHIINX  XHUMHYECKUX
AKCIIEPUMEHTAJIbHBIX HCCJICIOBAaHUN C COOJIIOZIEHHEeM TIpaBWJI 0O€30IMacHOro
oOpallleHHsI C BEIIECTBAMU U J1a0OPaTOPHBIM 000PY/I0BAHUEM;

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

5) copmupoBaTH YMEHHUS MPOTHO3MPOBATH MOCIECACTBHS CBOCH IEATEIBHOCTH U
XUMHUYECKUX TPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IPOIIECCOB,;

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

1.1.2. TIlnanumpyemble 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 KOMIETCHIIMMA. (Tabauia 1), Ho ¥ B CO3IaHuu 0a3bl JJIs
(bopMupoBaHus MPoheCCHOHATBLHBIX KOMIIETCHIINH (Tabnuma 2).



OK/I1 | Moayas/Paznen/Te Tunbl OEHOYHBIX
Ne PesyabTaTt 00y4eHnus .
K Ma MepONPUATHH
| | OcHOoBHOE coaep:kaHue
1 Paspnen 1. OcHoOBBI ®opmymposars
0a3oBble MOHATHS H
CTPOEHUs BellecTBa
3aKOHbI XUMHH
1.1 |OK 01 |Crpoenne atomoB  |CocTaBisiTh 1. Tect «CTpoeHne aToMOB
XUMHYECKUX XUMHUYECKHE (HOPMYIIbI | XUMHYECKHUX JICMEHTOB H
AJIEMEHTOB U COCJIMHEHUI B npUpoaa XUMUUECKOU
npupojaa COOTBETCTBHUH CO CBS3U.
XUMHYECKOU CBA3U  |CTENEHbIO OKUCIICHHS |2. 3a/1a4ud Ha COCTABJICHUE
XUMHYECKUX XUMUYECKUX HOpMYIT
AJIEMEHTOB, UCXOJS U3 |IByXaTOMHBIX COCIMHEHUMN
BaJICHTHOCTH U (okcum0B, CyIb(PUIOB,
ANEKTPOOTPHULIATENLHO |TUJIPUAOB U T.I1.).
CTHU 3. 3agaHus Ha
UCIIOJIb30BaHUE XUMUYECKOM
CHUMBOJIUKHU Y Ha3BaHUI
COCIUHEHUH 110
HOMEHKJIaType
MEXAYHAapPOIHOTO COH03a
TEOPETUYECKOU U
MPUKIIATHON XUMUHU U
TPUBUATILHBIX HA3BaHUH JIJIs1
COCTaBJICHHS] XUMUYECKHUX
dbopmMyI IByXaTOMHBIX
COEIMHEHH (OKCUIOB,
CyJb(PUA0B, TUAPUIOB U T.I1.)
U JPYTUX HEOPTaHUUECKUX
COE€IMHEHUU OTAEIbHBIX
KJIaCCOB
1.2 | OK 01 |I[lepuognyeckuii XapakTepu3oBaTh 1. Tect «Metamnuueckue /
OK 02 |[3akoH u TabaHIa XUMHYECKHE HEMETaJJIMYEeCKHUE CBOMCTBA,
J.. MenneneeBa  [3JIEMEHTHI B AIEKTPOOTPULIATEIIBHOCTD U
COOTBETCTBHHU C UX CPOJICTBO K AJIEKTPOHY
MOJIO’KEHUEM B XUMHUYECKHUX DJIEMEHTOB B
NEePUOINYECKON COOTBETCTBHE C UX

14



OK/I

Monayas/Pa3znen/Te
Ma

PesyabTaTt 00y4eHnus

Tunsl OleHOYHBIX
MEpPONPUATHH

CHUCTEME XUMUIECKUX
sanemenTtoB J[.W.
Menpeneena

3JIEKTPOHHBIM CTPOCHUEM U
IT0JIOKEHUEM B
IIEPUOANYECKON CUCTEME
XUMHYECKHUX 3emeHToB 1. 1.
MenpgeneeBay.

2. ITpakTueckue 3ajaHus Ha
YCTAHOBJICHHUE CBSI3U MEXY
CTPOEHHUEM aTOMOB
XAMHYECKHUX PJIEMEHTOB U
NEePUOANYECKUM U3MEHEHHUEV
CBOMCTB XMMHUUYECKUX
3JIEMEHTOB U UX COCAUHCHUMU
B COOTBETCTBUM C
T1OJIOKEHUEM
[lepnognueckon cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3a1aHUs Ha
XapaKkTepu3aluio
XUMHYSCKHX 3JICMCHTOB:
«Metamnuueckue /
HEMeTaJIJIMYEeCKHUE CBOMCTBA,
3JIEKTPOOTPUILIATEIBHOCTD U
CPOJACTBO K 3JIEKTPOHY
XUMHYECKHX DJIEMECHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOECHUEM U
II0JIOKEHUEM B
IIEPUOIUYECKON CUCTEME
XHUMHYECKHUX DJIEMEHTOB
.. MenneneeBay»

Pa3gea 2.
XuMHuyeckKkue
peakuuu

Xapakrepu30BaTh
THIIBI XUMHYECKHX
peakuui

KonTposbnas padora
«CTpoeHue BelecTsa u
XHMHUYecKHe peaKkunm)

2.1

OK 01
OK 04

THuel XuMHUYECKUX
peaKuni

CocraBnsaTe peakiumn
COEIMHEHHS],

1. 3agaum Ha cocTaBiIeHUE
YPaBHEHUW PEAKIIUM:

14



OK/I1 | Moayas/Paznen/Te Tunbl OEHOYHBIX
Ne PesyabTaTt 00y4eHnus .

K Ma MeponpusATHA
pa3NoKEeHMsI, 0OMEHA, |— COSUHEHUS, 3aMEIIICHNUS,
3aMelIeHusl, pazyioxeHusi, 0OMeHa;
OKHCIIUTEIIbHO- — OKUCIIUTEIIbHO-
BOCCTAHOBUTEJbHBIE |BOCCTAHOBHUTEIIbHBIX
peakuuu peaKIMii ¢ UCIOIb30BAHUEM

METO/1a AJICKTPOHHOIO
OaaHca.
2. 3ajayu Ha pacyeT MacChl
BEILIECTBA UM 00BEMA
ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe
WM 00BEMY OJTHOTO U3
Y4acCTBYIOIIUX B PeaKluu
BEIIECTB; PACYETHI
Macchl (00bEMa, KOJIMYECTBA
BEILIECTBA) MPOYKTOB
peakIuu, eciu OJIHO U3
BEIIECTB UMEET MIPUMECH
2.2 Onextponutuyeckast |{CocTaBisTh 1. 3aganus Ha cocTaBieHue
JTUCCOIIMAIIHS U ypaBHEHUS MOJIEKYJISIPHBIX U HOHHBIX
MOHHBIA 0OMEH XUMHUYECKUX PEAKIIMH |pEaKIUuil C y4aCTHEM KHUCIIOT,
WOHHOT0 OOMEHa ¢ OCHOBAHUM U COJIEH,
y4acTheM YCTaHOBJICHUE U3MEHEHUS
HEOPTaHUYECKUX KHCIIOTHOCTH CPEIbI
BEILIECTB 2. JIabopatopHas paboTa
"Tunsl XUMAYECKUX
peaxumit"”
3 Paszpnea 3. Crpoenne HUcciaenoBarn KounrpouabHas padora

M CBOHCTBA
HEOPraHUu4eCKuX
BellecTB

CTPOEHHE U CBOMCTBA
HEOPraHu4eCKux
BelleCTB

«CBoiicTBa
HEOPraHMuYeCKMNX BellecTB)

14



OK/I

Monayas/Pa3znen/Te
Ma

PesyabTaTt 00y4eHnus

Tunsl OleHOYHBIX
MEpPONPUATHH

3.1

OK 01
[1IK 4.2
I[IK 2.2

Knaccudukanus,
HOMEHKJIATypa U
CTpOEHUE
HEOpraHNYeCKuX
BEIIIECTB

Knaccudgunmposats
HEOPTaHUYECKUE
BEIIECTBA B
COOTBETCTBHH C UX
CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHWE HEOPTaHUYECKUX
BEILIECTB UCXOS U3 UX
XUMUYECKON (HOpMYITbl UITU
COCTaBJICHHE XUMHYECKOMN
dbopMyIIbl UCXOIS U3
Ha3BaHHUs BELIECTBA M0
MEKTyHAapOIHOW WU
TPUBHAIBHOU
HOMEHKJIAType».

2. 3ajauu Ha pacyeT
MacCOBOM 1011 (MacChl)
XUMHUUYECKOTO 3JIEMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cmecnm).

3. IIpakTrueckue 3aJaHus 1o
KJ1accu(UKanuu,
HOMEHKJIAaType 1
XUMUYECKUM (hopmynam
HEOPraHUYECKUX BEILIECTB
Pa3JIMYHbBIX KJIACCOB.

4. IIpakTueckue 3a1aHusl HA
ONPENECTICHNE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BHJIA
XMMHUYECKOU CBSA3U U TUIIA
KPUCTAJUIMYECKON PELIETKU

3.2

OK 01
OK 02
IIK 4.2
[IK 2.2

DU3NKO-XUMHUCSCKHE
CBOICTBa
HEOPTaHUYECKUX
BCIIICCTB

YcranaBnuBaTh
3aBHCHMOCTH (DU3UKO-
XUMHYECKUX CBOMCTB
HEOPTaHUYECKUX
BEIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, a
TaK>Ke TUIIA
KPUCTAJUINYECKOU
peleTKn

1. Tect «OcobeHnocTH
XHMHUYECKHUX CBOMCTB
OKCHOB, KHCJIOT,
OCHOBaHM, aM(POTEPHBIX
TUJIPOKCHUIOB U COJIEW.

2. 3agaHus Ha COCTaBJIECHUE
YpaBHEHUN XUMUYECKUX
peaKuui ¢ y4acTueM
MPOCTBIX U CIOKHBIX

14



OK/I

Monayas/Pa3znen/Te
Ma

PesyabTaTt 00y4eHnus

Tunsl OleHOYHBIX
MEpPONPUATHH

HEOPraHUYECKUX BEIECTB:
OKCHJIOB METAJLIOB,
HEMETAJUIOB U aM()OTEPHBIX
AJIEMEHTOB; HEOPTaHUYECKUX
KHUCIIOT, OCHOBAaHUH U
aM(}OTEpHBIX TUIPOKCHUIOB,
HEOPTraHUYECKUX COJIEH,
XapaKTEPU3YIOIINX UX
CBOMCTBA U CITOCOOBI
MOJIy4EeHHUS.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOpETUUYECKHE 3aJaHHs Ha
CBOMCTBA U MOJIyYCHHE
HEOPTaHUYCCKUX BEIICCTB

3.3

OK 01
OK 02
OK 04

Nnentudukarus
HEOPTaHUYECKHUX
BEILIECTB

Hccaenosath
Ka4eCTBCHHBIE
peakiuu
HEOPTaHUYECKUX
BCILIECTB

1. IIpakTuko-
OPUEHTUPOBAHHBIE 3aJIaHUS
II0 COCTAaBJICHHIO
XAMHUYECKUX PEAKIUH C
y49acTHEM HEOPraHUYCCKHUX
BEIIIECTB, UCIIOIB3YEMBIX JIJIS
WX UACHTU(DUKAIINH.
2.JIabopaTtopHas pabora:
“Unentudukanus
HEOPraHUYECKUX BEIIECTB”

Paznen 4. Ctpoenue
U CBOMCTBA
OPraHu4YecKnx
BellecTB

HUccaenoBath
CTPOEHHE U CBOMCTBA
OpPraHuYecKnX
BelleCTB

KounrpouabHas padora
«CTpoeHue U CBOMCTBA
OPraHMYecKuX BellecTB»
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OK/I1 | Moayas/Paznen/Te Tunbl OEHOYHBIX
Ne PesyabTaTt 00y4eHnus .
K Ma MepONPUATHH
4.1 | OK 01 [Knaccudukamms, Knaccupunuposats  |1. 3aganus Ha cocTaBlieHUE
[IK 4.2 |cTpoenue u OpraHuyecKue Ha3BaHUM OPraHUYECKHUX
IIK 2.2 |HOMeHKIaTypa BEILICCTBA B COEAUHEHNH 110 TPUBHAIBHOY
OpraHUYECKUX COOTBETCTBHH C UX VI MEXKIyHApOIHOU
BEILIECTB CTPOCHUEM CHUCTEMaTUYECKOU
HOMEHKJIaType.
2. 3ajaHus HA COCTABJICHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hOopMyJT
OpraHUYECKUX BEIIECTB
OTZIEIBHBIX KJIACCOB.
3. 3agaum Ha onpeIeNICHHE
npocreiiieit GopMyIbl
OpPraHU4eCKON MOJIEKYJIbI,
UCXOJIS U3 DJIEMEHTHOTO
coctaBa (B %)
4.2 | OK 01 |CgoiicTBa YcraHaBIuBaTh 1. 3amanus Ha cocTaBieHUE
OK 02 |opramnueckux 3aBUCUMOCTh (PU3HKO- |YPABHEHHI XMMUYECKHUX
OK 04 |coenuHennii XUMHYECKUX CBOMCTB |pEAKLINN C yH4aCTUEM
1K 4.2 OPraHUYECKUX OPTraHUYECKHUX BEIIECTB HA
[IK 2.2 BEIIECCTB OT CTPOEHHUSI |OCHOBAHWM UX COCTaBa U

MOJIEKYJI

CTPOCHUSI.
2. 3aaHus Ha COCTABJICHUE
YPaBHEHUN XUMUYECKUX
peaKuuii, MIUTFOCTPUPYIOIIUX
XMMHUYECKUE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX
peaKkIyii ¥ TEHETUYECKOMN
CBSI3M OPTraHUYECKUX
BEILIECTB Pa3HbIX KJIACCOB.
3. PacueTrHble 331244 11O
YPaBHEHUSAM PEAKIIUU C
y4acTHEM OPTaHUYECKUX
BEIILIECTB.

4. JlabopaTopHas paboTa
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OK/I1 | Moayas/Paznen/Te Tunbl OEHOYHBIX
Ne PesyabTaTt 00y4eHnus .
K Ma MepONPUATHH
“IIpeBpatienus
OpraHUYECKUX BEIECTB MPU
HarpeBaHuu"
4.3 | OK 01 [Unentuduxarms HccnenoBath 1.IIpakTuko-
OK 02 |oprannueckux KaueCTBECHHBIC OPHEHTUPOBAHHBIE 33]IaHHS
OK 04 |BemiecTB, UX peaKuuu 10 COCTABJIEHUIO
[IK 4.2 |3HaueHue u OpraHUYeCKuX XUMUYECKUX PEAKIUH C
I[IK 2.2 |npumeHeHune B COETMHEHUN Y4aCTUEM OPraHUYECKUX
OBITOBOM U OT/ICJIbHBIX KJIACCOB  |BEIIECTB, B T.4.
MIPOU3BOJICTBEHHOMN UCIIOJIB3YEMBIX ISl UX
NEATEIbHOCTH UACHTU(PUKALMK B OBITY U
YyeJoBeKa MIPOMBIIJIEHHOCTH.
2.JlabopaTtopHas pabora:
“Unentudukarus
OpraHUYECKUX COCTMHEHUN
OTJAEJIBHBIX KJIACCOB”
3 Pa3nean 5. XapakTepu3oBaTh
Kunernueckue u  |BJMsIHUE Pa3JIMYHbIX
TEPMOJANHAMMYECK |(PaKTOPOB HA
He 3aKOHOMEPHOCTH |paBHOBecHe U
NMPOTEKAHUS CKOPOCTh
XHUMHYECKHUX XHUMHYECKHUX
peakuui peakuuit
5 |OK 01 |Ckopoctb Xapaxkrepus3oBaThb [IpakTHKO-OpUEHTUPOBAHHBI
OK 02 |xumuueckux BJIMSTHUE TEOPETUUECKUE 3aJ]aHUs Ha
I[IK 4.2 |peakiuii. KOHIICHTpAIuu aHaiu3 GpakTopoB,
[IK 2.2 | Xumunueckoe pearupyrommx BIIMSIOIIUX HA U3MEHEHUE
paBHOBecCHE BEILECTB U CKOPOCTH XUMHUYECKOU

TEMIIEpaTypbl Ha
CKOPOCTh XMMHUUYECKHUX
peakiun
XapakTepu30oBaTh
BIIMSTHUE U3MEHEHUS
KOHIIEHTPAIUU

peakumu. [IpakTuko-
OPUEHTUPOBAHHBIC 3aJaHUS
Ha PUMEHEHUE NMPUHIUIIA
Jle-Illarenbe miist
HaXOXJCHUS HAMPABJICHUS
CMEIIEHUS] pAaBHOBECHS
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OK/I1 | Moayas/Paznen/Te Tunbl OEHOYHBIX
Ne PesyabTaTt 00y4eHnus .
K Ma MepONPUATHH

BEILECTB, PEaKUnU XUMHUYECKON peakiuu 1
CpeIbl U TeMIIepaTyphl |aHaIu3 (PaKTOpOB,
Ha CMELIECHUE BIIUSIOIINX HA CMEIICHHE
XUMHYECKOTO XUMHYECKOTO PaBHOBECHS
paBHOBECHS

6 HUccaenoBathb
Pa3pneu 6. HCTHHHBIE PACTBOPBI
PacTtBOpBI C 3aJaHHBIMH

XapaKTepUCTHKAMM
6.1 | OKO01 |[Tonsitue o Paznuyate uctuHHble |1. 3a1a4n HAa NPUTOTOBJIEHUE
OK 02 |pacTBOpax pPacTBOPHI pacTBOPOB.
1K 4.2 2. IlpakTuko-
[IK 2.2 OPUEHTHUPOBAHHBIE
pacyeTHbIE 3a/IaHUS Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
IIPOU3BOJICTBEHHOU
NEeSATEIbHOCTH YEJIOBEKa
6.2 | OK 01 |HccnenoBanue UccnenoBars ¢usuko- [JlabopaTopHas padbora
OK 04 |cBOWCTB pacTBOpPOB |XUMHYECKHE CBOMCTBA |“IIpuroroBieHne pacTBOpOB™
1K 4.2 VCTUHHBIX PACTBOPOB
K 2.2
Il | IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJePKAHUE (CoAepKaAHUe TPUKJIATHOTO
MOYJIs1)

7 Paszpnesn 7. OuenuBarnb 3ammra Keica (c yueroM
Xumus B ObITY U |TIOCJIEICTBUS Oynymien
NMPOU3BOJCTBEHHOM |OBITOBOI H npogeccuoHaIbLHOU
AeATEJbHOCTH NMPOU3BOJACTBEHHOH |AeSITeJILHOCTH)
yeJi0BeKa NeSITeJIbHOCTH

yeJI0BeKa ¢ MO3HINMA

IKOJIOTHYECKOM

0e30MacHOCTH
OK 01 |[Xumus B ObITY U OueHuBath Keiic (¢ yuerom Oyayien
OK 02 |mpou3BOJACTBEHHON |MOCJEACTBUS OBITOBOM [MPOheCCHOHAIBHOM
OK 04 |mesrenbHOCTH Y IPOU3BOJICTBEHHOW |IESITEIIBHOCTH)
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OK/I1 | Moayas/Paznen/Te Tunbl OEHOYHBIX
PesyabTaTt 00y4eHnus .
K Ma MepONPUATHH

OK 07 |genoBeka JIeATEIILHOCTH Bo3MoxHBIE TEMBI KEHCOB:
I[1IK 4.2 yenaoBeka ¢ no3unu (1. Ilorennenne xaumara u
IIK 2.2 YKOJIOTHYECKOM BBICBOOOXKIEHHE Ia30BBIX
0e30MacHOCTH TUJPaTOB CO JIHA OKEaHa.
2. bynymue Matepuansl 1Jis
aBHa-, MalllnHO- U
IPUOOPOCTPOCHHUS.

3. HoBsle maTepuans! s
COJIHEYHBIX OaTapen.

4. JIekapcTBa HA OCHOBE
pacCTUTENBHBIX MpenapaToB

Koa imynocTHBIX JIMYHOCTHBIE Pe3yJIbTATHI PeaTu3aluy MPOrpaMMbl BOCITUTAHHS
Pe3yJabTaToB
peanu3anuu
NMPOrpamMMmsbl
BOCIUTAHMS

JIP 01 . CdhopMHupOBaHHOCTD POCCUHCKON IPaXkIaHCKOW HACHTUYHOCTH, NATPHOTH3MA ,
YBaXXEHUSI K CBOEMY HapoAy, 4yBCTBA OTBETCTBEHHOCTH nepel PonnHoN,
rOpAOCTH 32 CBOM Kpal, CBOO PoiMHy, NpOIUIOE U HACcTOsIIEE
MHOT'OHALMOHAIBHOr0 Hapoaa Poccnu, yBaskeHHe Trocy1apCTBEHHBIX CHMBOJIOB
(rep0,daar,rumMH).

JIP 04 ChopMUpOBAaHHOCTh MUPOBO33PEHHUSI , COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO HA IUAJIOTe
KYJBTYp, & TAK)Ke Pa3IUIHBIX ()OPM OOIIECTBEHHOTO CO3HAHWSI, OCO3HAHNE CBOETO
MecCTa B IIOJUKYJIBTYPHOM MHUPE.

JIP 09 I'oTOBHOCTH M CITIOCOOHOCTH K 00PAa30BaHUIO U CAMOOOPA30BaHUIO B TEUCHHUE BCEH
JKU3HH; CO3HATEJIbHOE OTHOIIEHHE K HEeNPEPHIBHOMY 00Pa30BaHMIO KaK yCIOBHUIO
YCIIENIHOW MPOoQeCcCHOHATLHON B 00IIECTBEHHOW JAESTEILHOCTH;

JIP 12 Oco3HaHHBIN BEIOODP OymyIiei mpodeccuu Ha OCHOBE IIOHUMAHUSA €€ IIEHHOCTHOTO
COJICpKaHUsl U BO3MOXKHOCTEH pearm3aluu COOCTBEHHBIX YKU3HEHHBIX IUIAHOB;
IPpaXJIaHCKOE OTHOIIEHHE K NpOoPeCCHOHAIBHOW JCSATEILHOCTH KAk K
BO3MOJXXHOCTH JINYHOI'O YYacCTHSl B PEIICHUH OOILIECTBEHHBIX, FOCYAapCTBEHHBIX,
o0IIeHAIIMOHATLHBIX TPOOIeM;
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2. CTPYKTYPA M COJAEPKAHUE OBIIIEOBPA3OBATEJLHOM

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

3a4er)
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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 CBs3M (KOBaJieHTHAs, WOHHAs, METaJUITMYecKas,
CBSI3H BOJIOPOJIHAsI) U CLIOCOOBI €€ 00pa3oBaHUs
IIpakTHyeckne 3aHATHSA 2
Pemienve 3agaHuil Ha MCMNOJIB30BAHME XMUMHUYECKON CHUMBOJMKM M Ha3BaHUM COEAMHEHUH IO
HOMEHKJIAType MEXIYHApOJHOTO COK3a TEOPETUUYECKON U MPHUKIAAHOW XUMHHM U TPUBHAIBHBIX
Ha3BaHUW IS COCTABJIEHUS XUMHUYECKMX (OPMYNI JIByXaTOMHBIX COEAMHEHUN (OKCHIOB,
CyNnb(PUAO0B, TUAPHUIOB U T.I1.) U IPYTUX HEOPTAaHUYECKUX COCTUHEHHUMN OTIEIHHBIX 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

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 ccommams | LEOPHA MICKTPONMTHYECKOH muccounanyu. MoHbL. NCKTPONHTEI, HEXICKTPOIMTHI. Peakuyn HOHHOro JIP 04
HOHHEL 06MeH obmena. CocraBiieHHE peaKIMi HOHHOTO OOMEHAa IMyTEeM COCTaBJICHUS HMX IOJHBIX U COKPALICHHBIX
MOHHBIXYpaBHEHUH. KHCIOTHO-OCHOBHBIE peaklMU. 3a/JaHUsI HA COCTABJIEHUE HOHHBIX PEaKLUil
JlaGopaTopHble 3aHATHSA
JlaGopaTtopHas pabota “THITbl XHMUYECKHX PEaKIIHi .
HccnenoBanue TUIOB (IO COCTaBY U KOJIMYECTBY MCXOJHBIX M OOpa3yOLIMXCs BEIIECTB) 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
HEOPraHUYECKUX
BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUIbI, THIPOKCHIbI, KUCIOTHI, CONN). B3anMocBs3b
BELIECTB

HEOPTaHMYECKUX BEIIECTB. ArperaTHbIe COCTOSIHHS BeniecTBa. Kprucrammmdaeckue u aMop(HBIE BEIIECTBA.
Tunel KpUCTAIIMYECKUX PEIIETOK (aTOMHAasi, MOJIEKYJISIpHasi, 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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Pemienne npakTuyeckux 3aJaHui 1O KjJacCU(UKAMM, HOMEHKJIAType U XHMUYECKUM (opmynam
HEOPraHMYECKUX BELIECTB PA3IMUYHBIX KJIacCcOB (yrapHblil ras, yrjaeKuciblii ra3, aMMHak, ramieHas
U3BECTh, HETAIIICHAs U3BECTh, MUTHEBAS COA U IPYTUX): HA3bIBATh U COCTABIIATH (POPMYIBI XUMUUYECKUX
BEILECTB, OIPEIEIATh IPUHAIICKHOCTD K KJIaccy.

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

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

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

BUJIbI KOPPO3UH, COCOOBI 3aLUTHI METAJIIOB OT KOPPO3UU

Hemeramnmer. OOmme Qu3nueckue W XUMHUYECKHE CBOMCTBa HEMETaUIOB. THIMYHBIE CBOWCTBA

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

OMOIeHHBIX 3JIEMEHTOB B IPUPOJIE

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

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

BBICHIMXOKCH/IOB U THJIPOKCHI0B

IpakTHyeckue 3aHATHS

CocrapieHne ypaBHEHHH XUMHUYECKHX PEAKIHid C YY4aCTHEM TPOCTHIX M CIOXKHBIX HEOPTaHWYECKHX

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

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

XapaKTEpU3YIOIIUX UX CBOHCTBA.

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

0e30MacHOe HMCHOJb30BAaHUE BAXHEUIIMX HEOPraHWYECKUX BEUIECTB B OBITY M NPAKTHYECKOM

JesITeIbHOCTH YellOBeKa

OcHoBHOE coaep:kaHue OK 01

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

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

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

IIpakTHyeckne 3aHATHA

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

Tema
CpoiicTBa
OpraHUYECKUX
COETUHEHUN

4.2.

OcHoBHoOe coiepxkaHue 1
2

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

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

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

OK 01
JIP 04

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

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

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

JlaGopaTopHas padora

JlaGoparopHas pabota “IIpeBpalieHus OpraHMuYeCKUX BEIIECTB MpU HArpeBaHUM'".

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

Tema 4.3.

Nnentuduxanus
OpPTaHHYECKUX
BEIIECTB,

ux
3HA4YCHHC

"
IIPUMEHEHHE

B
OBITOBOH

H
MIPOU3BOJCTBEHHO
HIeATEIbHOCTH
YyeJaoBeKa

OcHoBHOE€ coacpkaHue

Teoperuueckoe o0yuenue

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

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

JlabopaTopHble 3aHATHS

JlaboparopHas pabora: “UneHTudukanyss OpraHn4ecKuX COSTUHEHHUI OTIETbHBIX KIIACCOB™

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

OK 01
JIP 01

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

Pa3nes 5. Kunernyeckue U TepMoaMHAMHYeCKHeE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX PeaKuui
CxopocTb OcHOBHOE cojiep:KaHue OK 01
XUMHYECKUX JIP 09
. Teopernueckoe o0yuenue
peaxkuui. OK 02
XUMITYecKoe CKOpOCTh peakLuy, €€ 3aBUCHUMOCTb OT PA3JIMYHBIX (DAaKTOPOB: HPUPOABI PEArHpyOLIUX BELIECTB,
. JIP 04
paBHOBECHE KOHLEHTPAllU pearupyromux BEIIEeCTB, TEMIEpaTypbl U IUIOMAAM PEaKUUOHHONW IOBEPXHOCTH.
TennoBble 3¢ (eKThl XUMUYECKUX peakuil. DK30- U FIHIOTEPMHUUYECKHE, PEAKLIUH.
OO6patumocThb peakiuii. XUMHUYECKOE PABHOBECHE U €T0 CMELIEHHE 0] IEHCTBUEM Pa3IMUHBIX (PAKTOPOB
(KOHLIEHTpalUs pEeareHTOB WM IPOAYKTOB pEaKLMHu, JaBlieHHe, TeMIepaTypa) JUIsl CO3/aHUus
ONTUMAJILHBIX YCIOBU NpOTeKaHUs XxuMuieckux npoueccos. [Ipunnun Jle [llarense
IIpakTH4eckne 3aHATHSA OK 01
JIP 01
Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHMi Ha aHaiu3 (QaKTOpOB, BIHMSIOLIMX Ha H3MEHEHHE
CKOPOCTUXMMUYECKON PEeaklny, B T.4. C MO3UIUNA HKOJOTHUECKH 1eJIeCO00pa3HOro MoBeACHHS B ObITY U OK 02
TPYAOBOM AEATEIBHOCTHU B LIENSX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOUIEH IPUPOAHON CPEJIBI. TP 12
PemieHne mnpakTUKO-OPMEHTHPOBAHHBIX 3aJaHWil Ha npumeHeHue npuHuuna Jle-Illarense s
HaXO0’K/JICHUs HAaIllPaBJICHUS CMEIIEHUS PABHOBECHS XUMUYECKOH peakliuy U aHaJn3 (PakTOpOB, BIUSIOLINX
Ha CMELEHUE XUMUYECKOTO PAaBHOBECHS
Paznen 6. PacTBOpBI
Tema 6.1. OcHoBHOE coiep:KaHue OK 01
JIP 01
Teopernueckoe o0yuenue
OK 02
JIP 04

25



[TonsTe o|PactBopenne kak (¢usznko-xumuueckuii mpouecc. PactBopsl. CrnocoObl NPUTOTOBJICHUS PAaCTBOPOB. OK 07
pacTBopax PactBoprMocTh. MaccoBast 107151 pacTBOpEeHHOT0 BeriecTBa. CMBICI OKa3aTessl MPeleIbHO TOMYyCTUMOM JIP 12
KOHIICHTPALIMHU U €r0 UCIIOJIb30BaHHUE B OLEHKE SKOJIOTUYECKON 0€30IacHOCTH.
[IpaBuia SKOJOTUYECKH LEIECOOOPA3HOTO TMOBEACHUS B OBITY W TPYIOBOW 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

~

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. VYuebHoe 3aHsATHE TT0 3aKPEIJICHUIO 3HAHUHN U CITIOCOOOB JICUCTBUM

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

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

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




3. YCJIOBUSA PEAIN3ALIUU TPOT'PAMMBI
OBIIIEOBPA3OBATEJILHOM JUCHUIJIAHBI
3.1. TpeGoBaHuUsI K MUHUMAJILHOMY MaTepHAJIbHO-TEXHHYECKOMYO0Oecne4eHUuIo
JI1st peanu3anuy mporpaMMbl AUCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIUE ClIEHUaIbHbIE TOMEEHUs: y4eOHbII KaOMHET
XMUMHHU U XUMUYECKas J1abopaTopusi.

OO0opynoBanue y4eOHOro kaduHeTa (HArJsiAHbIe MOCO0OHUsI): HAOOPHI MIAPOCTEPHKHEBBIX MOJEIEH MOJIEKYJI, MOJEIH
KPUCTAUTMYECKUX PELIETOK, KOJUIEKIIMU MPOCTHIX U CIOKHBIX BEIIECTB U/WIIM KOJUIEKIIMU TIOJTMMEPOB; KOJUIEKIUSATOPHBIX
OpOJ1 U MUHEPAJOB, Tabaua Menaeneesa, yueOHble (GUIbMbI, HUPPOBbIE 00pa30BaTEIbHBIE PECYPCHI.

Texnuveckue cpeacTBa 00yueHHsi: KOMIBIOTEP C YCTPOUCTBAMHU BOCITPOU3BEICHUSI3BYKA, MYJIbTUMEIUA-TIPOEKTOP C IKPAHOM.
OO6opynoBaHue 1a00paATOPUU: MUHUMAIIbHBIN HAOOP PEaKTUBOB M XUMHUUECKOU TTOCYIbI.

3.2. UudopmanmonHoe odecrneyeHue peaau3anu NporpamMmsl
[lepeuens yueOHBIX n3aaHuii, MHTEPHET-PECYPCOB, JTOMOJHUTEILHON IUTEPATYPHI:

3.2.1. [lepevyeHh OCHOBHOU U JOTIOTHUTEIBHON JTUTEPATYPHI:

OcHOBHAY JUTEpPATYpa:

1. Epoxun KO.M., KoBanesa N.b. Xumust mns npodeccuii U CrenuamTbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO
npoduei: yaeOHUK I CTY. YupexaeHui cpen. npod. oopazosanus. — M., 2021.

2. Epoxun FO.M. Xumus: 3amauu u ynpaxxHeHus: yuel. mocoOue s CTyI. YUpexkaeHui cpea. mpod. oopazoanusi. — M.,
2021.

3. Epoxun FO.M. CO0opHUK TECTOBBIX 3aJaHUH MO0 XUMUU: yueb. mocoOue yist 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. I'abpuensn O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3a1aun ¥ ynpakHeHUs: y4eO.
nocoOue I CTyA. yapexaeHui cpen. mpod. odpazoBanus. — M., 2014

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

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

— 316 c.

3.2.2 laTepHeT pecypcehl:

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

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

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

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

Kypnan "Xumust u Kusznab - XXI Bex". - URL: http://www.hij.ru

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

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

textbook/

6. Mup xumun. Ha caiite: kpatkuii Kypc XuMuu, Ouorpaguu XMuMUKOB, CTaThH,
BEIIIECTBA, OMBITHI, My3eil. OOIacTH XUMHUH: OpraHNYecKas, 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
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1

o B

. 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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https://e.lanbook.com/book
http://www.chemnet.ru/
http://school-sector.relarn.ru/nsm/
http://www.hij.ru/
http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/
http://chemistry.narod.ru/
http://him-school.ru/
https://edu.sirius.online/%23/course/364
https://www.lektorium.tv/chemistry
https://media.foxford.ru/articles/chemistry-online
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047

NOLnlhbmRIeC5ydTsSMDYWNjMxMjsxMzQ3NTIwMjQINDt5YW5kZXqg

ucnU6cHJIbWI1bQ&yclid=8845603709692674047
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https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047

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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