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Pabouas nporpamma O1.07 Xumust paspaboTaHa B COOTBETCTBUH CO CIEAYIOLUIMMHU JOKYMEHTaMHU:

Oenepanpubiii 3akoH 0T 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccmiickoit ®eneparmuy (C HOCIETYIONMMI
HU3MCHEHUSIMH );

IIpuxa3 Munnpocsemenuss Poccunt ot 14.08.2022 Ne762 «O06 yrBepxkaenun [lopsiaka opraHuzanuy ¥ OCYIIECTBICHUS
00pa3oBaTenbHON AESTETBHOCTH 110 00pa30BaTENIbHBIM IPOrPaMMaM CPEIHEro MPOopECCHOHAIBHOTO 00pa30BaHUA»;
IIpuxa3 MunucrepcTBa Hayku U BbIcmiero oOpaszoBaHusi Poccuiickoit ®@eneparuu Ne885 u mpukaz MuHNpocBeneHUs
Poccuiickoit @enepanmu Ne390 ot 05.08.2020 «O mpakTryeckoit MOATOTOBKe (BMecTe ¢ «IlojokeHreM 0 IpaKTHIeCKOH
MOJTOTOBKE 00YJAIOLIUXC»)»;

IIpuka3 MunuctepctBa oOpaszoBanus u Hayku Poccuiickoit ®enmepamu ot 17.05.2012 Ne 413 «OO6 yTBepxIeHUU
(enepanbHOro ToCyIapcTBEHHOTO 00pa30BaTeNbHOTO CTaHAapTa CPeAaHero obuiero oOpa3oBaHHsA» (B ped. NpHKa3a OT
12.08.2022 Ne 732);

IIpnka3 MunucrepctBa obpaszoBanusi u Hayku Poccuiickoit ®eneparmu ot 07.12.2017 Nel196 «O6 yrBepxaeHHH
(enepanbHOro rocyaapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHEro MNpOoQecCHOHANBHOTO 00pa3oBaHHA IO
cnenuanbHocTd 15.02.12. MoOHTaX, TEXHHYECKOE OOCITY)KUBAaHHE W PEMOHT MPOMBIILICHHOTO oOopymoBaHus (110
oTpacisiM) n3nenui (B pea. nprukasza Munnpocsemenus Poccun ot 01.09.2022 Ne 796);

IIpnka3 Munnpocsemenus Poccun ot 23.11.2022 Ne 1014 «O6 yrBepxnenun denepanbHoi 00pa3oBaTebHON MPOrpaMMBbI
CpeaHero oomero oopa3oBaHu»;

TIpukaz Munnpocsenienuss Poccun ot 30.08.2022 Ne 631 «O6 yrBepxaeHun (enepaabHOro MepedHs yueOHHUKOB,
JOMYIIEHHBIX K MCIIOIB30BAHUIO IPU pealn3alidd HMEIONINX TOCYJapCTBEHHYIO AaKKpEIWTAlUIo 00pa3oBaTeNbHBIX
HpOrpaMM Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOMIETro, CPEJHEro 00IIero 0Opa3oBaHMs)

Pacniopspkenne Munmnpocsemenuss Poccun ot 30.04.2021 1. NeP-98 «O6 yrBepxnenun KoHnenuuu mnpernogaBaHus
001eo0pa3oBaTeNbHbIX ~ JUCHUIUIMH € y4€TOM  IpPO(ECcCCHOHANbHONH  HAIPaBICHHOCTH IPOTPaMM  CPEIHETO
npodecCHOHANBEHOTO 00pa30BaHusl, peaIn3yeMbIX Ha 6a3e OCHOBHOTO O0IIEro 00pa3oBaHMs;

Pacnopsokenne Munnpocgerienust Poccun ot 25.08.2022 1. Ne P-198 «O6 yrBepxkneHHH MeTONUK MPENnoJaBaHus 1o
ob1eoOpa3zoBaTenbHbIM  (00s3aTeNnbHBIM) aucHuIUInHaM («Pycckuii s3b1k», «JIuTeparypay, «HOCTpaHHBIA S3BIKY,
«Marematuka», «Hcropust» (mmm  «Poccums B mmpe»), «Dusmueckas KynbTypa», «OCHOBBI 0€30IaCHOCTH
JKU3HENICITEIBHOCTHY»,) C Y4eTOM IpOo(eCcCHOHATIBHON HAINpaBICHHOCTH IIPOTPaMM CPEAHEro INpodeccHOHaIbHOTO
oOpazoBaHus, pealu3yeMbIX Ha 0a3e OCHOBHOTO oOmero o0pa3oBaHHsA, MNPEAYCMATPUBAIOLINE WHTCHCHBHYIO
0011e00pa3oBaTeNbHYI0 IOATOTOBKY OOYYalONIMXCs C BKJIOUYCHHEM MPUKIATHBIX MOJIYJIeH, COOTBETCTBYIOIIMX
npo(ecCHOHANBPHOM HANMpaBIEHHOCTH, B T.4. C yYETOM NPUMEHEHHs TEXHOJIOTHH JUCTAHIMOHHOTO M 3IEKTPOHHOTO
00yJeHUs;

Meroaudeckre peKOMEHIANK 110 PEeaNIH3aliii CPEIHEero o0mero oopa3oBaHusl B MpeAeNax OCBOCHHs 00pa3oBaTeIbHON
MPOTPaMMBI  CpelHero MPOo(ECCHOHABFHOTO 00pa3oBaHuss Ha 0a3e OCHOBHOTO oOmiero obpasoBanus (IluceMo
Munnpocseenus Poccuu ot 01.03.2023 1. Ne05-592);

IIpumephas pabouas mporpamma 00IIe00pa30BaTENbHON YIeOHOW TUCIUILTHHBL « XUMHUsD (0a30BBIH YPOBEHD BapHaHT 2)
JUIs TpoecCHOHAIBHBIX 00pPa30BaTeIbHBIX OPraHU3aLiid, IPE/ICTaBICHHAs B PEECTpe
https://firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-prepodavaniya/

ITonosxxenune o padoyeil mporpamme 00IIE0Opa30BaTENBHBIX JTUCHHUIUIMH C YUYETOM NPOQECCHOHAIBHON HAIPaBICHHOCTH
00pa3oBaTeNIbHBIX  MPOTPaMM  CPEIHEro MpoQecCHOHATBHOrO 00pa3oBaHUs OIHKETHOTO MPO(ECCHOHAIBEHOTO
obpa3zoBartesbHOro yupexaenus I. byliHakcka «Koiutemk 53KOHOMUKH U TPEANPUHIMATEIBLCTBAY:

[TonoxxeHne O mNPAKTHYECKOH IOATOTOBKE OOydJarommxcsi OODKETHOro MNpo(ecCHOHATEHOTO 00pa3oBaTebHOIO
yupexaenus r. byiinakcka «Kosiek 5JKOHOMUKH M IPEIIIPHHIMATETBECTBAY!

[TonoxeHue o TEKyIIeM KOHTPOJE U MPOMEXyTouHou attecTanuu ctyfaeHtoB ['BIIOY P «KDwully, obyuaromuxcs mo
00pa3oBaTeNIbHBIM NTPOrpaMMaM CpeHero NpohecCHOHATBHOTO 00pa30BaHMUs;

Tlonoxenne o ¢opmupoBannu (OHAA OIEHOYHBIX CPEACTB ISl NPOBEICHHS TEKYIIEro KOHTPOJIS YCIIEBAaeMOCTH,
MPOMEXYTOYHOW aTTeCTalul OO0yJaIomuXCcs OIOKETHOTO MPOQecCHOHATBHOTO 00pa30BaTENbHOTO YUPESKACHUS T.
byiinakcka «Kosutemk 5JKOHOMUKY U MTPEANPUHIMATEIbCTBAY:

PaccmoTtpeno na 3acemanmu 11K oOmerymanuTapHbIX 1 001e00pa3oBaTeNbHBIX TUCIUTUTIH
IIpoTtokon Nel ot ¢28» apryct 2023 .
Ipen lbﬁ
gﬁ ’ CaxaBaroBa 3.C.
Ono6peno meron. coBetom KDull
IIpotokon Ne 1o /_«29» aBrycr2023 r.

Mertoauce/KOu
ﬁd Tlacanamuesa Y.I'.
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COILEPKAHHUE

1.OBIIAA XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI «XUMMUSA»............ Ommoka!

33KH&HK&IK30HP€HGHCH3.

2.CTPYKTYPA U COAEP KXAHHUE OBH.[EOBPABOBATEJILHOFI
JUCHUITIVIMHBI «XXUMMSD»...........cvvvvee. Ommumbka! 3akmaaka He onpeeicHa.

3.YCJIOBUSI PEAJIUSALIUU ITPOT'PAMMBI ............... Ommbka! 3akiaaka He
ompesecHa.

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS1
OBIIEOBPA3OBATEJIBHOU JUCHMIIJIMHLI .......... Ommbka! 3akmaaka He

OIIPCACIICHA.



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

15.02.12. MoHTaX, TEXHUYECKOE 00CITYKUBAaHUE U PEMOHT IIPOMBIIIJICHHOTO
o6opynoBaHus (110 OTPACIISAM)

TpynoeMKoCTh TUCIUTUTNHBI « XUMHUS» Ha 0230BOM YPOBHE COCTABIISIET /2 yaca, u3
KOTOpBIX 64 yaca — 0a30BbIit MOIYIIb (6 pa3ienoB) u 8 4acoB — MPHUKIIATHON MOJTYJIb
(1 pa3zaen), BKIIOYAKOIINH MPAKTUKO-OPUECHTHPOBAHHOE COJICPIKAHKE B
cootBeTcTBUU ¢ DI'OC cnemumanbHocT 15.02.12. MoOHTaX, TEXHUUECKOE
o0CIy>KUBaHUE ¥ PEMOHT MPOMBIIIIEHHOTO 000py10BaHus (TI0 OTPACIISAM).

[TpuknagHOi MOTYIh BKIIFOYAET OAWH pazaen. Pazmen 7 «Xumus B ObITY U
MPOM3BOJCTBEHHOM JIESITEIBHOCTH YEIOBEKa» PEATIM3YETC Ha MaTepHUaie KEMCOB,
CBSI3aHHBIX C DKOJIOTHYCCKOM 0€30IMacCHOCTRLIO 1 OLICHKOM IMOCIEACTBUM OBITOBOM U
MIPOU3BOJICTBEHHOM JEATENbHOCTH Oyayiie npodeccuoHanbHON AeITETbHOCTH
00yyaromuxcs.

[Tepuon oOydeHus U pacnpeiesieHUe Mo CeMECTpaM OMPEIeNICHbI C YY€TOM JIOTHKU
dbopMHUpOBaHUS MPEAMETHBIX PE3YJIHTATOB, OOMIUX U MPODHECCUOHATBEHBIX
KOMITETEHIINN, MEKITPEIMETHBIX CBSI3€H C IPYTUMHU JTUCIUTIIIMHAMU
00111600pa30BaTeIbHOTO U 00111eNPO(HEeCCHOHATBHOTO IIUKIJIOB YYEOHOTO TIJIaHa B
cootrBeTcTBHHU ¢ PI'OC cnenuansHocTH 15.02.12. MoHTaX, TEXHHYSCKOE
00CITy’KUBaHUE U PEMOHT MPOMBIIIJIEHHOTO 000py0BaHUSI (110 OTPACIISIM).

1.2. llenu v JIaHUPYyeMble Pe3yJabTaThl 0CBOCHUSA TUCHUIIIMHBI
1.2.1. llenu v 3a0a491 JUCIUILIAHBI

Heas:

@opMHUpPOBaHUE y CTYICHTOB IPEACTABIEHUS O XUMUUYECKON COCTABIISIOLIEN
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA KAK OCHOBBI IIPUHATHS PELLICHUN B
KU3HEHHBIX U IPOU3BOJACTBEHHBIX CUTYalIUSIX, OTBETCTBEHHOTO MOBEJAECHUS B
IIPUPOAHON Cpene.



3apaum AUCHUIIJINHDBI

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

2) pa3BUTh YMCHHS COCTaBIATH (POPMYJIBI HEOPraHMUYECKUX M OPTraHHYECKUX

BEUIECTB, YpaBHEHHUS XHMHUYECKUX  pEaKIHil, OOBACHATb HUX  CMBICT,
HMHTEPIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

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

4) pa3BUTh YMEHHUS HCIOJIB30BaTh HMHPOPMALKIO XMMHUYCCKOTO XapakTepa W3
Pa3IUYHBIX UICTOYHUKOB;

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

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

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

Oco0oe 3HaueHne yuyeOHas JUCHUIUIMHA « XUMUS» UMEeT Mpu (POPMUPOBAHUU HE
TOJIBKO OOIIMX KOMIIETEHIIMM. (Tabuuia 1), HO U B co3aHuu 0a3bl A
(dopMupoBaHus TPOHEeCCHOHATBLHBIX KOMIIETCHIINH (Ta0numa 2).



OK/I1 |Monyas/Pa3nen/T Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00y4yeHus .
K eMa MepOoNPUATHH
I OcHoOBHOE coaepxaHue
1 Paznen 1. @®opMyJTHPOBATH
OcHOBBI 0a30Bble MOHATHUSA U
CTpPOeHMs 3aKOHbI XUMHH
BeLeCTBA
1.1 |OKO0l |Crpoenue atomoB |CoCTaBIsTh 1. Tect «CTpoeHHE aTOMOB
XUMUYECKUX XUMUYecKue GOpMyJbl (XUMUYECKUX AJIIEMEHTOB U
AIIEMEHTOB U COEMHEHUN B MIPUPOJIa XUMHUUECKOMN CBS3N».
pupoia COOTBETCTBHH CO 2. 3aauu Ha COCTaBIICHHE
XUMHUYECKOU CBSI3U [CTETICHBIO OKUCICHUSI  |XUMHYECKUX (POopMyII
XUMUYECKUX JIBYXaTOMHBIX COETMHECHUI
AJIEMEHTOB, UCXOMSI U3  [(OKCHUIOB, CYIb(UIIOB,
BAJICHTHOCTH U TUAPUIOB U T.I1.).
AIEKTPOOTPULIATENBHOC (3. 3a1aHUs HA UCIIOJIb30BaHUE
TH XUMHYECKON CUMBOJIMKHU U
Ha3BaHUU COECIMHEHUM 110
HOMEHKJIaType
MEKTYHapOJIHOTO COr03a
TEOPETUYECKON U MPUKIATHON
XUMUU U TPUBUATBHBIX
Ha3BaHUU JUIA COCTABJICHUS
XUMUYECKUX (HOpMYIT
JIBYXaTOMHBIX COE€IMHEHUIN
(oKcHI0B, CYyIBb(MUIOB,
TUAPUIIOB U T.I1.) U JPYTUX
HEOPraHUYE€CKUX COCTUHEHMI
OTJEJIBHBIX KJIACCOB
1.2 |OKO01 |[lepuonuueckuii |XapakTepu3oBaTh 1. Tect «Meramnuueckue /
OK 02 |3akoH ¥ TaOJMIIa |XMMHYECKHE DJIIEMEHTHI |HEMETAJIMYSCKUE CBOMCTBA,

J.1. MennaeneeBa

B COOTBETCTBHH C UX
MTOJIOKCHUEM B
MEPUOANYECKOU
CHCTEME XUMHUYECKUX
anemMeHToB JI. 1.
MenneneeBa

QJICKTPOOTPpULIATCIBbHOCTD U
CpOACTBO K 3JICKTPOHY
XUMHUYCCKHUX JJICMCHTOB B
COOTBCTCTBHUC C UX
QJICKTPOHHBIM CTPOCHHUEM U
IIOJIOKEHHUEM B

14




OK/TI

Moayas/Paznen/T
eMa

Pe3yabTaT 00y4yeHus

Tunsl oleHOYHBIX
MepONPUATHH

MEPUOIMNYECKON CUCTEME
XUMHUYECKHX 3aemenToB JI. M.
MenaeneeBay.

2. IIpakTueckue 3aJjaHus Ha
YCTAHOBJICHHUE CBSI3U MEXKY
CTPOEHHUEM aTOMOB
XUMHYECKHUX DJIEMECHTOB U
MEPUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHUX
DJIEMEHTOB U MX COCTUHECHUU
B COOTBETCTBHUH C
noJioxkenuem llepuoanueckon
CHCTEME.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJIaHUsI Ha
XapaKkTepu3alui0 XUMUIECKUX
AJIEMEHTOB: «MeTaaandecKue
/ HeMeTaJNIMYEeCKue CBOMCTBA,
3JIEKTPOOTPUIIATEIIBHOCTD 1
CPOJICTBO K 3JIEKTPOHY
XHUMHYECKHUX DJIEMEHTOB B
COOTBETCTBHE C X
AJIEKTPOHHBIM CTPOCHHUEM U
ITOJIO’KEHUEM B
MEPUOJNYECKON CUCTEME
XUMHUYCSCKHUX 3JIEMEHTOB

J.1. MenneneeBa»

Pazneun 2.
XyuMH4YecKue
peakuuu

Xapakrepu3oBaThb
THIIBI XUMHYECKUX
peakuui

KonrposabHasi padora
«CTpoeHne BelecTBa u
XUMHUYecKHe peaKkuum)

2.1

OK 01
OK 04

Tumesl XuMHUUYECKUX
peakuui

CocTtaBasTe peakiuu
COCIUHECHHS,
pazyioxeHusi, OOMeHa,
3aMelIeHHUs,
OKHCIIUTEIIBHO-

1. 3agaun Ha cocTaBiIeHHE
YPaBHEHUI pEAKLIUM:

— COEJIMHEHUSI, 3aMEIIICHMUS,
pazioxkeHusi, 0OMeHa;

— OKHCIIUTEIIbHO-

14




OK/I1 |Monyas/Pa3nen/T Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00y4yeHus .

K eMa MepOoNPUATHH
BOCCTAHOBUTEJIbHBIC BOCCTAHOBUTEIBHBIX pPEaKIuii
peakiuu C UCIOJIB30BaHUEM METO/1a

AJIEKTPOHHOTO OaaHca.
2. 3aa4m Ha pacyeT MaccChl
BEIIECTBA WM 00bEMaA
ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
Ui 00bEMY OJTHOTO U3
Y4acCTBYIOIIHNX B PEAKIIUU
BELIECTB; PaCUETHI
Macchl (00bEMa, KOTMYECTBA
BEI[ECTBA) MTPOTYKTOB
peaKIuu, €CiIu OJIHO U3
BEILIECTB UMEET MPUMECH
2.2 Onekrtponutnyeck |CocTaBisaTh ypaBHeHuUs |l. 3amaHus Ha cocTaBiIeHUE
ast IUCCOLMALINS U |XUMUYECKUX PEAKIIUU  |MOJIEKYISIPHBIX U HOHHBIX
MOHHBIN 0OMEH HMOHHOT0 OOMEHa ¢ PEAKLHI C y4aCTUEM KHUCIIOT,
y4aCTHEM OCHOBAHUU U COJIEH,
HEOPTaHUYECKUX YCTaHOBJICHHE U3MEHEHUS
BEILIECTB KUCJIOTHOCTHU CPEJIBI
2. JJabopaTtopHas pabota
"TUNbl XUMUYECKUX peaKIni"
3 Pa3zpnea 3. HUccnenoBath KonTpoabnas padora
CtpoeHnne u cTpoeHMe U cBoiicTBa |«CBOMCTBa HEOPraHMYECKHX
CBOMCTBA HEOPraHMYeCKHX BeleCTBY
HEOPraHMYEeCKHUX |BelleCTB
BeleCcTB

14




OK/TI

Mopyas/Paznen/T
emMa

Pe3yabTaT 00y4yeHus

Tunsl oleHOYHBIX
MepONPUATHH

OK 01
[1K 4.2
[IK 2.2

Knaccudukarus,
HOMEHKJIaTypa U
CTPOEHUE
HEOpPraHMYecKux
BEIIIECTB

Knaccudummponats
HEOPTaHUYECKUe
BEILIECTBA B
COOTBETCTBHU C UX
CTpOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTAHUUYECKUX
BEILIECTB UCXOJISI U3 UX
XUMHUYECKON (POpMYJIbI WU
COCTaBJIEHUE XUMHUYECKOM
(bopMyIBl UCXOS U3
Ha3BaHMS BEILECTBA MO
MEKTyHapOHOU WIIH
TPUBHUAIBHON
HOMEHKJIAType».

2. 3a1auu Ha pacyer
MacCOBOM 107U (Macchl)
XUMHYECKOTO 3JIEMEHTA
(coemuHeHus) B MOJICKYJIE
(cmecn).

3. IIpakTyeckue 3agaHust 1o
KJ1accu(ukanuu,
HOMEHKJIATyp€e U XUMUUYECKUM
dhopMyTaMm HEOPraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB.
4. ITpakTHueckue 3aJaHus Ha
ONPEAECTICHUE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCUMOCTH BUJA
XUMHYECKOU CBSI3U U THUIIA
KPUCTAJUIMYECKON PELIECTKH

3.2

OK 01
OK 02
[IK 4.2
[IK 2.2

duszuko-
XHUMHUYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BCIIICCTB

YcranaBiauBaTh
3aBUCHUMOCTH (DU3UKO-
XUMHUYECKHUX CBOMCTB
HEOPraHUYECKHUX
BEILIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJI, &
TaK)Ke THIIa
KPUCTAJUINYECKON
peIIeTKH

1. Tect «OcobenHocTH
XUMHUYECKUX CBOMCTB
OKCHUJI0B, KUCJIOT, OCHOBaHHH,
aM(OTEpHBIX THIPOKCHJIOB H
coyIem».

2. 3amaHus Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKHUX
peakIui C y4aCTUEM MPOCTHIX
1 CJIOKHBIX HEOPTraHUYECKHUX
BEIIIECTB: OKCUJI0B METAJLJIOB,

14




OK/TI

Moayas/Paznen/T
eMa

Pe3yabTaT 00y4yeHus

Tunsl oleHOYHBIX
MepONPUATHH

HEMETAIJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTAHUYECKUX
KHCJIOT, OCHOBAHUM U
aM(pOTEPHBIX TUAPOKCUIIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOIINX X
CBOMCTBA U CLIOCOOBI
MOJIYYECHHUS.

3. IIpakTuko-
OpUEHTHUPOBAHHBIE
TEOPETUUYECKUE 3aaHus Ha
CBOMCTBA U IIOJIyYCHHE
HEOPraHWYECKUX BELIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukarus
HEOPTaHUYECKUX
BEILIECTB

HUccnenosath
Ka4€CTBEHHBIC PEAKIIUU
HEOPraHUYECKHUX
BEIIIECTB

1. IIpakTuko-
OPUCHTUPOBAHHBIC 3aJIaHUS
110 COCTABJICHHUIO XMMHYECKUX
pEeaKuui ¢ y9acTUEM
HEOPTaHWYECKUX BEIIECTB,
HCITOJTB3YEMBIX IS UX
UJIeHTU(PUKAITIH.
2.JlaBoparopHnast pabora:
“Unentudukarus
HEOpPraHUYEeCKHUX BEIIESCTB”

Paznean 4.
Crtpoenue u
CBOMCTBA
OpPraHN4YecKuX
BEILIECTB

HUccnenoBath
CTPOEHHE U CBOMCTBA
OpPraHM4YecKux
BellleCTB

KonTpoabhas padora
«CTpoeHue U CBOMCTBA
OPraHU4YecKNX BellecTB)

4.1

OK 01
[IK 4.2
[IK 2.2

Knaccudukanus,
CTPOEHHUE U
HOMEHKJIaTypa
OpraHUYECKUX
BELICCTB

Knaccuduiuponars
OpraHUYeCcKue
BEIIECTBA B
COOTBETCTBUU C UX
CTPOECHUEM

1. 3aganus Ha cocTaBICHUE
Ha3BaHUW OPraHUYECKHUX
COEIMHEHUN 110 TPUBUAIIBHOU
WJIA MEXIYHAPOIHOU
CHUCTEMaTHYCCKOU
HOMEHKJIAType.

2. 3amaHus Ha COCTaBJIEHUE
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OK/TI

Moayas/Paznen/T
eMa

Pe3yabTaT 00y4yeHus

THNbI OEHOYHBIX
MepONPUATHH

MOJIHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMyII
OpTraHUYECKUX BEILECTB
OTJIEJILHBIX KIJIACCOB.

3. 3amaun Ha onpeaCICHUE
npocTeiel GopMyIIbl
OpraHUYeCKON MOJIEKYJIbI,
UCXO/ISl U3 DJIEMEHTHOTO
cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
IIK 4.2
IIK 2.2

CsBoiicTBa
OPraHUYECKUX
COeINHEHNH

VYcraHaBauBaTh
3aBUCUMOCTh (PU3HKO-
XUMHUYECKHUX CBOMCTB
OPTaHUYECKHUX BEIIIECTB
OT CTPOCHUS MOJICKYJI

1. 3aganus Ha cocTaBiIcHUE
YpaBHEHUN XUMUYECKHUX
pEeaKuui ¢ y9acTUEM
OpPTraHUYECKUX BEIIIECTB Ha
OCHOBAaHUHU UX COCTaBa U
CTpOCHUS.

2. 3ajaHus HA COCTABJICHUE
YpaBHEHUN XUMUYECKHUX
peaKuui, WUTKOCTPUPYIOIIUX
XHMHUYECKHE CBOMCTBA C
Y4ETOM MEXaHHU3MOB
MPOTEKAHUS JAHHBIX PEAKIIAN
Y T€HETUYECKOU CBA3U
OpTraHUYECKHUX BEIIIECTB
Pa3HBIX KJIACCOB.

3. PacuerHpie 3a1a4uu 11O
YPaBHEHHUSIM PEAKIIUN C
y4aCTHUEM OPTaHUYECKUX
BEIIECTB.

4. JlTabopaTopHas pabota
“IIpeBparieHust OpraHuYECKUX
BEILIECTB IIPU HAarpeBaHUU"
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OK/I1 |Monyas/Pa3nen/T Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00y4yeHus .
K emMa MepOoNPUATHH
4.3 |OKOl |[Unentudukanus |MccaenoBath 1 .IIpakTuxo-
OK 02 |opranuueckux Ka4yeCTBEHHBIC PEAKLIMU |OPUEHTUPOBAHHBIC 3a1aHUs
OK 04 |BemiecTB, ux OpraHUYeCKUX 10 COCTaBJIEHUIO XUMUYECKHUX
[IK 4.2 |3HaueHuE U COEAMHEHUN OTIEIBHBIX |[pEAKIIUI C yYaCTUEM
[IK 2.2 |npumeHeHue B KJIaCCOB OpraHUYECKUX BEILIECTB, B T.4.
OBITOBOM U HCIIOJIb3YEMBIX JUISl UX
MIPOU3BOJICTBEHHO uJeHTUGUKAIMY B OBITY U
1 IeSTeNbHOCTH MPOMBIIUIEHHOCTH.
YyeJ0BeKa 2.JIaboparopnast pabora:
“Unentudukarus
OpraHUYeCKUX COCIUHEHUN
OT/EJIbHBIX KJIACCOB”
5 Pa3zpgea S. Xapaxkrepu3oBaTh
Kunernueckue u |BJIMSIHHE PA3JIHYHBIX
TepMOAMHAMHYEC ((PAKTOPOB HA
KHe paBHOBecHE U
3aKOHOMEPHOCTH |(CKOPOCTb XMMHU4Y€CKUX
NPOTEeKAHUS peakumii
XUMHYECKHUX
peakuui
5 |OKO01 [|Ckopoctb XapakTepu3oBaTh [IpakTUKO-OpHUEHTUPOBAHHBIE
OK 02 |[xumuueckux BIIUSIHAE KOHLIEHTPALUH |[TEOPETUUECKUE 3a1aHUs Ha
[IK 4.2 |peakunii. pearupyronux BenecTB |aHaiu3 GakTOPOB, BIUSIFOITUX
[IK 2.2 |Xumuueckoe Y TEMIIEpaTyphl HA Ha U3MEHEHUE CKOPOCTH
paBHOBeECHE CKOPOCTb XUMUYECKUX |XUMHUYECKON pPEaKIUU.

peaxkumit
XapaxkTepu3oBaTh
BIIUSIHUE U3MEHEHUS
KOHLIEHTpaLuu
BELLECTB, PEAKLUN
Cpezbl U TEMIIEPATypPbl
Ha CMENICHHe
XUMUYECKOTO
paBHOBECHS

[TpakTHKO-OpHUEHTUPOBAHHBIE
3a/1aHUs1 HAa IPUMEHEHUE
npuHnuna Jle-Illatense ms
HaxO0JICHUS HaIlPaBJICHUS
CMEILEHUS PABHOBECHUS
XAMHUYECKOUW pEAKIIUU U
aHanu3 (paKTOpPOB, BIUSIOIINUX
Ha CMEIICHUE XUMUYECKOTO
paBHOBECHS
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OK/I1 |Monyas/Pa3nen/T Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00y4yeHus .
K eMa MepOoNPUATHH
6 HccnenoBath
Pasnea 6. HCTHUHHBbIE PACTBOPHI €
PacTBOpbI 3aJJaHHBIMH
XapaKTepuCcTUKAMH
6.1 |OKO1 [[lonsTue o Pasnuuate uctunnbpie (1. 3agaun Ha MPUTOTOBJIEHUE
OK 02 |pactBOpax pacTBOPHI pPacTBOPOB.
[IK 4.2 2. IIpakTuko-
IIK 2.2 OPUEHTUPOBAHHBIC PACUECTHBIE
3a/l1aHUs Ha JUCIIEPCHBIE
CUCTEMBbI, UCIIOIb3YEMbIC B
OBITOBOM U
MPOM3BOJCTBEHHOM
NEATEIIbHOCTU YEJIOBEKA
6.2 |OKOl [HUccnenoBanue Uccnenosats pusuxo- |JlabGoparopnas pabota
OK 04 |cBoiicTB xuMuueckue cporictBa |“IIpuroroBieHue pacTBOpoB”
[IK 4.2 |pacTBOpOB VCTUHHBIX PaCTBOPOB
[IK 2.2
Il | IIpodeccnoHabHO-OPUEHTHPOBAHHOE COJlep:KaHUe (ColepKaHUe MPUKJIATHOTO
MO/yJIs1)
7 Paznen 7. OuenuBarsb 3ammra Keiica (c yuerom

XuMus B ObITY U
NPOU3BOJACTBEHHO
i 1eSITeJIbHOCTH

NOCJIeACTBUS ObITOBOM
U NIPOU3BOJACTBECHHOH
AeATeJIbHOCTH

Oyayurei
npogeccnoHaIbLHOM
AesATeJIbHOCTH)

YeJi0BeKa YyeJIOBEKA ¢ MO3UIUM
IKOJOTHYECKOH
0€30MacHOCTH
OK 01 (Xumus B 6piTy 1 |O11eHUBaTh Keiic (c yueroM Oymymiei
OK 02 |mpou3BOJCTBEHHO |MTOCIEACTBHS OBITOBOM |MpodhecCuOHATBHOM
OK 04 |if neITeNnbHOCTH M MPOU3BOACTBEHHOW  |I€SITEILHOCTH)
OK 07 |4genoBeka NEITEILHOCTH YeiIoBeKa | Bo3MOKHEIE TEMBI KEWCOB:
IIK 4.2 C NO3UIUMN 1. IToTennenue KkauMaTa u
IIK 2.2 IKOJIOTUYECKOU BBICBOOOYKICHHE Ta30BLIX
0e30MacHOCTH THUJPATOB CO JIHA OKEaHa.
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OK/I1 |Monyas/Pa3nen/T Tunbl OLEHOYHBIX

Pe3yabTaT 00y4yeHus .
eMa MepOoNPUATHH

2. bByaymue matepuainsl Jiist
aBua-, MalIMHO- U
pUOOPOCTPOECHHUS.

3. HoBble MaTepuansl uis
COJIHEYHBIX OaTapeii.

4. JlekapcTBa Ha OCHOBE
pPaCTUTENIFHBIX MPEnapaToB

Ko AMYHOCTHBIX
pe3yJbTaToB
peaaun3anuu
MPOrpaMMblI
BOCIIUTAHUSA

JINYHOCTHBIE pe3yJabTaTrhbl peaju3alluyi MporpaMmmMmbl BOCIIUTAHUSA

JIP 01

. CchopMHupoBaHHOCTD POCCUICKON TPAKIAHCKOW WACHTUIHOCTH, TATPHOTH3MA ,
YBaXXEHUS K CBOEMY HapoAy, 4yBCTBA OTBETCTBEHHOCTH nepel PonuHoN,
TOPJIOCTH 3a CBOM Kpaid, cBOI0 PoauHy, mponuioe U HacTosIee
MHOT'OHAIlMOHAIBHOr0 Hapoaa Poccnu, yBakeHHE rocy1apCTBEHHBIX CUMBOJIOB
(rep0,aar,rumH).

JIP 04

ChopMUpOBaHHOCTh MUPOBO33PEHHUSI , COOTBETCTBYIOIIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON NMPAKTUKH, OCHOBAHHOTO HA IUAJIOTe
KYJBTYp, & TAK)Ke Pa3IUIHBIX ()OPM OOIIECTBEHHOT'O CO3HAHUS, OCO3HAHHE CBOETO
MeCTa B MOJIMKYJIETYPHOM MHUDE.

JIP 09

['oTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B TEUEHUE BCEH
JKU3HH, CO3HATENILHOE OTHOIIEHHE K HEMPEephIBHOMY 00pa30BaHHIO KaK yCIOBHIO
yCHEHOW MPO(ECCHOHAIBHOM U 00IIIECTBEHHOM NESITeILHOCTH;

JIP 12

Oco3HanHEI BEIOOP Oymymieit mpodeccnu Ha OCHOBE IOHUMAaHWMS €€ IIEHHOCTHOTO
COJICPKAaHUST U BO3MOXKHOCTEU peanu3alud COOCTBEHHBIX KH3HECHHBIX IUIAHOB;
IPaXJaHCKOE OTHOIICHHE K NpOPECCHOHAIBLHOW JCSATEILHOCTH KAk K
BO3MOXXHOCTH JINYHOT'O YYaCTHsl B PEHICHUM OOIIECTBEHHBIX, FOCYIapPCTBCHHBIX,
o0IIeHAIMOHATLHBIX TIPO0IeM;
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2. CTPYKTYPA M COJAEPKAHUE OBIIIEOBPA3OBATEJLHOM

AN CHUITIJIIMHBI «XUMUSA»
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..
TEOPETUIECKOe 0O0yICHHE 30
MPaKTUYECKUE 3aHITHUS 24
1abopaTopHBIC 3aHATHUS 10
IIpogeccnoHAIBLHO-OPUEHTUPOBAHHOE COACPKAHUE 5
(conep:kaHue NPUKJIATHOTO MOAYJISI)
BT. U..
TEOPETUYECKOE 00yUCHHE 2
MPAKTUYECKUE 3aHITUSA 4
IIpome:xxkyTounas arrecranus (quddepeHrnpoBaHHBIHN )

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

dDopmupyeM Tunsl
HaumenoBan Coaep:xanue yueOHOro MaTepuasia (OCHOBHOE U IPo(deccHoHAIBLHO- Oo0bem ble yueOHBbIX
He pa3aesioB H OPUEHTHPOBAHHOE),/ 1a00PaTOPHbIE H MPAKTHYECKHE 3aHATHSA, 4acoB KOMIIETEeHIIH | 3aHATHii !
TeM NMPUKJIATHON MOYJ/Ib u
1 2 3 4
OcHoBHOe coJep:KkaHue 64
Pa3nen 1. OcHOBBI CTpPOEHUST 6
BelllecTBA
Tema 1.1. OcHOBHOE cojIep:KaHue 4 OK 01
Crpoenne Teopernueckoe o0yuenue 2 JIP 01
aTOMOB
XUMHUECKHIX CoBpeMeHHass MOJieib CTpoeHUus atoMa. CUMBOJIMYECKUN SA3BIK XUMHUH. XUMUYECKUU DJIEMEHT. 2
3]IEMEHTOR DnekTpoHHas KoHpurypamus aroma. Kiaccudukanus XAMUYeCKHX dieMeHTtoB (S-, p-, d- 9
uIpHpoaa AJeMeHTHI). BasleHTHBIE AJeKTPOHBI. BaneHTHOCTh. DIEKTpOHHAs MPUPOJAa XUMHUYECKON CBS3H.
XHMHYECKOl DIIEeKTPOOTPULIATETLHOCTh. BUIIBI XUMUYECKON CBs3M (KOBaJieHTHAs, WOHHAs, METaJUITMYecKas,
CBSI3H BOJIOPOJIHAsI) U CLIOCOOBI €€ 00pa3oBaHUs
IIpakTHyeckne 3aHATHSA 2
Pemienve 3agaHuil Ha MCMNOJIB30BAHME XMUMHUYECKON CHUMBOJMKM M Ha3BaHUM COEAMHEHUH IO
HOMEHKJIAType MEXIYHApOJHOTO COK3a TEOPETUUYECKON U MPHUKIAAHOW XUMHHM U TPUBHAIBHBIX
Ha3BaHUW IS COCTABJIEHUS XUMHUYECKUX (OPMYNI JIBYXaTOMHBIX COEAMHEHUN (OKCHIOB,
Cynb(pUA0B, TUAPHUIOB U T.I1.) H IPYTUX HEOPTAaHUIECKUX COCTUHEHHUHN OTIEITHHBIX KJIaCCOB. 2 3
[IpakTUyeckre 3ajlaHusl Ha YCTAHOBIIEHHE CBS3M MEXKIYy CTPOCHHUEM AaTOMOB XHWMHUUYECKHX
AJIEMEHTOB U MEPUOJUYECKUM U3MEHEHHEM CBOWCTB XMMHUYECKUX JIEMEHTOB M UX COCAMHEHUH B
COOTBETCTBUU C MOJOXKeHUEM [leprnoinueckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:xkaHue 2 OK 01
JIP 04
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[Tepronnyeckuii | IIpakTHYecKHE 3AHATHS 2 OK 02
3aKOH U Tabiuna JIP 09
H.N. [lepuoanueckas cucteMa xuMuaeckux 3yemeHToB J[.M1. MenneneeBa. ®u3nuecKkuii CMbICIT 2
Meupeneena [Tepuoauueckoro

3akoHa [[.1. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUECKUX JIEMEHTOB,

00pazyeMbIX UMH

MPOCTBIX W CIOXKHBIX BEIIECTB B COOTBETCTBHHM C IIOJIOKEHHEM XHMHYECKOTO JJIEMEHTa B

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

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

Penienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 38/IaHUIN HA XapaKTePU3AIUI0 XUMUYECKUX

9eMeHTOB  «Meramndeckue [/ HEMETAUIMYECKHE  CBOMCTBA,  JJIEKTPOOTPUIATEIHHOCTH

XUMHUYECKHX JJIEMEHTOB B COOTBETCTBHM C HMX OJJICKTPOHHBIM 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 OKHCICHUS. OKHCINTEIbh U BOCCTAHOBHUTEID.
CocraBieHue n YpaBHHUBAHUC OKHCJIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ METOJ0OM
SJICKTPOHHOI'O Oaanca. OKHCIUTEIBFHO-BOCCTAHOBUTCIIHHEIC pCaknnu B npupone,
MPOU3BOACTBCHHBIX ITPOLCCCAX U KUBHCACATCIIbHOCTU OPTraHN3MOB
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IIpakTHYecKHe 3aHATHA

KonuuecTBeHHble OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMUU U PacueThl
10 ypaBHEHUSAM XMMMUYECKUX peakuuil. Moyib Kak eAMHMIIa KOJIMYecTBa BeuiecTBa. MoJsipHas
Macca. 3aKOHBI COXpPAHEHHs MAacChl W SHEPruu. 3akoH ABorazpo. MoIspHbBII 00beM Tra3oB.
OtHocuTenbHasl IUIOTHOCTh Ta30B. Pacuerhl 10 YpaBHEHMSM XHUMHUYECKUX pEaKIUil c
UCIIOJIb30BAaHUEM MAcCChl, 00beMa (HOpMaJIbHBIE YCIOBUS ) Ta30B, KOJIMYECTBA BELIECTBA

OK 01
JIP 04

OcHoBHoOe coiepxkaHue
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Tema 2.2.| TeopeTuyeckoe o0yueHue OK 04
DNEeKTpoIUTUYECKA -
4 ccommams | LEOPHA MICKTPONMTHYECKOR muccounanyu. MoHbL. DNCKTPONHMTEI, HEHICKTPOIMTHI. Peakuyn HOHHOro JIP 04
HOHHEL 06MeH obmena. CocraBiieHHE peaKIUd MOHHOTO OOMEHa IyTeM COCTaBJICHUS HMX IOJIHBIX U COKPALICHHBIX
MOHHBIXYpaBHEHUH. KHCIOTHO-OCHOBHBIE peaklMU. 3a/JaHUsI HA COCTABJIEHUE HOHHBIX PEaKIUil
JlaGopaTopHble 3aHATHSA
JlaGopaTtopHas pabota “THITbl XHMUYECKHX PEaKIIHi .
HccnenoBanue TUIOB (IO COCTaBY U KOJIMYECTBY MCXOJHBIX M 0Opa3yrOLIUXCs BEIIECTB) U MPU3HAKOB
XUMHYecKHX peakuuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, OoNpeieIeHUe Cpeibl BOAHBIX PACTBOPOB.
3aaHKs HA COCTABJICHUE MOHHBIX PEaKIHii.
KoHnTpoabHasn
Cmpoenue seujecmea u xumuyeckue peaKyuu
pabora 1
Paznen 3. CTpoeHue M CBOIICTBAa HEOPraHNYECKHUX BelIeCTB 1
6
Tema 3.1.| OcHoBHOe coepKaHue OK 01
Knaccudukanms, T c JIP 09
eopeTH4YecKoe o0yyeHue
HOMEHKJaTypa |
yp OK 02
CTPOEHHU -
pocHHe [Tpeamer Heopranuueckoi xumuu. Knaccudukanus HeopraHuyeckux BemiecTB. IIpocTbie U ciiokHBIE JIP 12
HEOPraHMYEeCcKuX
BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUIbI, THIPOKCHIbI, KUCIOTHI, CONN). B3anMocBs3b
BELIECTB

HEOpPraHMYECKUX BelIeCcTB. ArperaTHble cCOCTOsIHUS BemecTBa. Kpucrannuyeckue u aMop(dHbIe BELIECTBa.
Tunel KpUCTAIIMYECKUX PEIIETOK (aTOMHAas, MOJIEKYJISIpHasi, HOHHAs, METaJuInyecKas). 3aBUCHMOCTb
¢u3nyecKknX CBOMCTB BelIeCTBa OT THMA KPUCTAIMYECKOW peHIeTKH. 3aBUCHUMOCTh XHMUYECKOU
AKTMBHOCTH BEIIECTB OT BHUJAA XHMHYECKOW CBA3M W THUIIA KPHUCTAUIMYECKOW pemeTku. [IpuumHbl
MHOTO00pa3usi BEIIECTB

[MpakTnyeckue 3aHATHSA

Homenknarypa HeopraHn4ecKuX BEIIECTB: Ha3BaHUE BEIIECTBA UCXO/s U3 X XUMUYECKOU (OpMYJIIbI MU
COCTaBJIEHHE XUMUYECKON (OpMYJIIbI HCXO/S U3 Ha3BaHUS BellecTBa 1o MexxayHapoHoi (MIOITAK) nium
TPUBHUAIBLHON HOMEHKJIATYypE.
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Pemenuie mpakTUYecKHX 3aJaHUN MO KiIacCM(QUKAIMM, HOMEHKJIAType U XUMHUYECKUM (opmyiiam
HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KIJIACCOB (YrapHbI Tra3, YIVIEKHCIBIM Ta3, aMMHakK, ramieHas
M3BECTb, HETAIICHAs! U3BECTh, MUTHEBAS COJIA U JPYTUX): HA3bIBATh U COCTABIATH (JOPMYIIBI XUMUYECKUX
BEILIECTB, ONPEIEIATh MPUHAIJICKHOCTh K KJIaccy.

HcTounuku xumudeckoil nHpopmammu (CpeacTB MaccoBoi mHopMaiuu, ceTh MHTepHET U Ipyrue).
[Touckuudopmaluu Mo Ha3BaHUSAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (popmysaam

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

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

BUJIbI KOPPO3UH, COCOOBI 3aLUTHI METAJIIOB OT KOPPO3UU

Hemeramnmer. OOmme Qu3nueckue W XUMHUYECKHE CBOMCTBa HEMETaUIOB. THIMYHBIE CBOWCTBA

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

OMOTeHHBIX JIEMEHTOB B IPUPOJIE

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

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

BBICHIMXOKCH/IOB U THJIPOKCHI0B

IpakTHyeckue 3aHATHS

CocrapieHne ypaBHEHHH XUMHUYECKHX PEAKIHid C YY4aCTHEM TPOCTHIX M CIOXKHBIX HEOPTaHWYECKHX

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

HEOPraHMYECKUX KHCIOT, OCHOBAaHMH U aM(OTEPHBIX TUIAPOKCHJIOB, HEOPraHMYECKUX COJIEH,

XapaKTEpU3YIOIIUX UX CBOHCTBA.

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

0e30MacHOe HMCHOJb30BAaHUE BAXHEUIIMX HEOPraHWYECKUX BEUIECTB B OBITY M NPAKTHYECKOM

JesITeIbHOCTH YellOBeKa

OcHoBHOE coaep:kaHue OK 01

JIP 09
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Tema 3.3.| JlabopaTopHbIe 3aHATHS OK
Wnentudukanus 02
HEOPTAHUYECKHX JIaGoparopHas padora «MaeHTu(HUKaIUs HEOPTAHUUECKUX BEIIECTBY. JIP 12
BCIIICCTB Pemienne skcnepUMEHTANBHBIX 3aJa4 IO XUMHYECKHMM CBOMCTBAM METAUIOB M HEMETAJUIOB, IO OK
pacro3HaBaHMIO U MTOJIYYEHUIO COEIMHEHUN METAJUIOB U HEMETAIIIIOB. 04
WnenTudukanyss HEOPraHMYECKUX BEIIECTB C HUCIOJIb30BAHUEM HX (U3UKO-XMMHUYECKHX CBOWCTB, Jipol
XapaKTEPHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHbIE peakuu Ha Cyab(ar-, KapOOHAT- ¥ XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHHUS
KoHnTpoabHasn .
Ceoiicmea neopeanuuecKux eeuiecme
pabora 2
Paznen 4. CTpoeHue U CBOMCTBA OPraHUYeCcKUX BellleCTB 2
4
Tema 4.1.| OcHOBHOE coiepKaAHMNE OK
Krnaccudukanus, 01
cTpoeHue 4| Teoperndeckoe ody4yenne JIP 09
HOMCHKJIaTypa [TosiBneHre W pa3BUTHE OPraHUMYECKOW XMMHM Kak Haykd. [Ipeamer opranmdeckoit xumuu. Mecto u
OPraHMYCCKUX 3HA4YCHUE OPTAaHNYECKON XMMHUH B CHCTEME €CTECTBEHHBIX HaYK.
BELIECTB

XHMMHYECKOE CTPOCHHE KaK NIOPAJOK COETMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJIEHTHOCTH. OCHOBHBIE
MOJIO’KEHUSI TEOPUU XMMHUYECKOTO CTPOEHUsl OopraHuyeckux coeauHeHuit A.M. Bytnepoa. YrnepoaHsiit
CKEJIET OpPraHM4eCcKOW MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEILECTB OT XMMHUYECKOI'O CTPOEHHUS MOJIEKYIL.
W3omepus 1 n30Mepsl.

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

IIpakTHyeckne 3aHATHA

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

Tema
CpoiicTBa
OpraHUYECKUX
COETUHEHUN

4.2.

OcHoBHoOe coiepxkaHue 1
2

Teopernueckoe o0yuenune 8
OU3UKO-XMMUYECKHE CBOWMCTBA OPTraHUYECKUX COCIUHEHMH OTIENIBHBIX KJIaccoB (0COOEHHOCTH
KJIacCH(UKAIMA ¥ HOMEHKJIATYpbl BHYTPH KJIacCa; TOMOJIOTHYECKHI psax U obmas Gpopmyiia; usomepus;| 2
¢du3nueckre CBOMCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI IOIY4YEHUs):
— TpeaesbHbIE YIJIEBOAOPOAbl (AJKaHbl U IUKJIOAJIKaHbl). ['OopeHMe MeTaHa Kak OJMH U3 OCHOBHBIX
MCTOYHUKOB TEIJIa B MPOMBIIIIEHHOCTH U ObITy. CBOICTBa MPUPOAHBIX YIIEBOJOPOAOB, HAXOXKJIEHUE B
IIPUPOJIE ¥ IPUMEHEHUE AJIKAHOB; 2
— HernpeienbHble (AJIKEHBI, ATKHHbI U aJIKaIMCHbl) K apOMaTHYECKUe YIIIeBOAOPOAbL. 'opeHue aleTnieHa Kak
MCTOYHUK BBICOKOTEMIIEPATYPHOT'O INIAMEHU JJIs1 CBAPKU U PE3KU METAJIOB
— KHCJIOPOJICO/IEPIKALIUE COEUHEHHS (CIUPTHI U (HEHOJIbI, KApOOHOBBIE KUCIOTHI U 3(QUPHI, AbJIETU]IbI U
KETOHBI, )KUPBI, yrieBosl). [[pakTnyeckoe npuMeHeHne STUIICHIIIMKOI, IIHLepHHa, penona. [Ipumenenue 2
dopmanbpaeruia, aneTalbAeruaa, YKCYCHOM KHCIOTHI. MbUla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT.
Moromue cBoiicTBa MblIa
— a30Tco/epKallue COeAMHEHUs (aMMHBI U aMHUHOKHCIIOTHI, O€JKH). BbICOKOMONIEKYISIpHbIE COETUHEHUS
(cuHTeTHYECKHE U OMOJOrMYECKU-aKTUBHbIE). MOHOMEp, MoIMMeEp, CTPYKTYpHOe 3BeHO. [Tommmepu3zarus
9THJIEHA KaK OCHOBHOE HAIIPABIICHHUE €r0 UCIIOJIb30BaHMU. 2
I'eHeTnyeckas cBsI3b MEXY KJIACCAMHU OPTaHUYECKUX COEMHEHUN

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

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

OK 01
JIP 04

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

CocTaBiieHHE CXeM peakIlii (B TOM YKCIIe MO MPEAT0KEHHBIM IIeMOYKaM MPEBPALECHHI ), XapaKTepU3YIOLIHX
XUMHUYECKUE CBOMCTBA OPTAHMYECKUX COCAMHEHUH OT/ACIIbHBIX KJIACCOB, CIIOCOOBI MX MOJYYSHUS U HA3BAHHE
OpPraHMYECKUX COSAMHEHUN MO TPUBHAIBHOM UM MEXAYHAPOJHONW CUCTEMATUYECKON HOMEHKIIATYpE.

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

JlaGopaTopHas padora

JlaGoparopHas pabota “IIpeBpalieHus OpraHMUeCKHUX BEIIECTB MpU HarpeBaHUU'".

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

Tema 4.3.

WNnentudukarus
OpPTaHHYECKUX
BEIIIECTB,

ux
3HA4YCHHC

"
IIPUMEHEHHE

B
OBITOBOH

H
MIPOU3BOJCTBEHHO
HIeATEIbHOCTH
YyeJaoBeKa

OcHoBHOE€ coacpkaHue

Teopernueckoe o0yuenmne

buoopranunueckue coequHenus. [Ipumenenue n ouonorudeckas poiib yriaeBoaoB. OKUCIIEHHE YIIIEBOI0B —
MCTOYHUK SHEPIUHU KUBBIX OpraHu3MoB. O61acTi IPUMEHEHUs] aMUHOKHUCIIOT. [IpeBpariienus 6eKoB MUIu
B opranusme. buonornueckue ¢pynkuun 6enkoB. buonornueckue GpyHKuuu >xupoB. Ponb opranundeckoit
XMMHUU B peIIeHUH MpoOIeM MUIIEeBOi 0e30MacHOCTH

Ponb oprannyeckoil XuMUM B pelIeHNUU MTPOOJIEM dHEPreTHYeckoi 0€30MacHOCTH, B Pa3BUTUU MEAUIINHBI,
CO3/IaHUM HOBBIX MaTEpHUaJIOB, HOBBIX HMCTOYHHUKOB 3HEPTUU (AIbTEPHATHUBHBIE HMCTOUYHHUKH SHEPIUH).
OnacHOCTp BO3JCHCTBHS Ha JKUBBIE OPraHU3Mbl OPraHWYECKHX BEIIECTB OTAEIBHBIX KJIACCOB
(YyrneBomopobl, CHHUPTHL, (EHOJBI, XJIOPOPIaHUYECKHUE TPOU3BOJAHBIE, AbJIETHJIbI U JIp.), CMBICI
ITOKAa3aTelsl MPeAeIbHO TONYCTUMON KOHIIEHTPALlUH

JlabopaTopHble 3aHATHS

JlaboparopHas pabora: “UneHTudukanyss OpraHn4ecKuX COSTUHEHHUI OTIETbHBIX KIIACCOB™

Wnentudukanyss oOpraHMuecKuX COCIUHEHUN OTIENbHBIX KJIacCOB (HA MpUMepe albICTHI0B, Kpaxmala,
YKCYCHOM KHCJIOTBI, OEJIKOB U T.II.) C UCIIOJIb30BAHUEM UX (PU3UKO-XMMHUYECKHUX CBOMCTB U XapaKTEPHBIX

OK 01
JIP 01

OK 02
JIP 04
OK 04
JIP 12
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KaueCTBeHHbIX peakuuil. [leHarypauus Oenka mpu HarpeBaHuu. L[BeTHble peakuuu O€IKOB.
Bo3HUKHOBEHHE aHATUTUYECKOTO CUTHAja C TOYKU 3PEHHUS XMMHUYECKHUX IPOLECCOB MPHU MPOTEKAHUU
KaueCTBEHHOW peaKIIUH,TO3BOJISIONICH HACHTU(DUIIUPOBATD MTPEITIOKEHHBIC OPTAaHMYECKUE BEIIECTBA

Pa3nes 5. Kunernyeckue U TepMoaMHAMHYeCKHeE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX PeaKuui
CxopocTb OcHOBHOE cojiep:KaHue OK 01
XUMHYECKUX JIP 09
. Teopernueckoe o0yuenue
peaxkuui. OK 02
XUMITYecKoe CKOpOCTbh peakLuy, €€ 3aBUCHUMOCTb OT PAa3JIMYHBIX (DAaKTOPOB: HPUPOABI PEArHMpPYIOLIUX BELIECTB,
. JIP 04
paBHOBECHE KOHLEHTPAllU pearupyromux BEIIEeCTB, TEMIEpaTypbl U IUIOMAAM PEaKUUOHHONW IOBEPXHOCTH.
TennoBble 3¢ (eKThl XUMUYECKUX peakuil. DK30- U FIHIOTEPMHUUYECKHE, PEAKLIUH.
OO6patumocThb peakiuii. XUMHUYECKOE PABHOBECHE U €T0 CMELIEHHE 0] IEHCTBUEM Pa3IMUHBIX (PAKTOPOB
(KOHLIEHTpalUs pEeareHTOB WM IPOAYKTOB pEaKLMHu, JaBlieHHe, TeMIepaTypa) JUIsl CO3/aHUus
ONTUMAJIbHBIX YCIOBUI NpOTeKaHUs XxuMuueckux npoueccos. [Ipunnun Jle [llarense
IIpakTH4eckne 3aHATHSA OK 01
JIP 01
Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHMi Ha aHaiu3 (QaKTOpOB, BIHMSIOLIMX Ha H3MEHEHHE
CKOPOCTUXMMUYECKON PEeaklny, B T.4. C MO3UIUNA HKOJOTHUECKH 1eJIeCO00pa3HOro MoBeACHHS B ObITY U OK 02
TPYAOBOM AEATEIBHOCTHU B LIENSX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOUIEH IPUPOAHON CPEJIBI. TP 12
PemieHne mnpakTUKO-OPMEHTHPOBAHHBIX 3aJaHWil Ha npumeHeHue npuHuuna Jle-Illarense s
HaXO0’K/JICHUs HAaIllPaBJICHUS CMEIIEHUS PABHOBECHS XUMUYECKOH peakliuy U aHaJn3 (PakTOpOB, BIUSIOLINX
Ha CMELEHUE XUMUYECKOTO PAaBHOBECHS
Paznen 6. PacTBOpBI
Tema 6.1. OcHoBHOE coiep:KaHue OK 01
JIP 01
Teopernueckoe o0yuenue
OK 02
JIP 04
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[Tonsitue o|PactBopenue kak ¢usnko-xumuueckuii mpouecc. PactBoprl. CrnocoObl MPUTOTOBIEHUS PaCcTBOPOB. OK 07
pacTBopax PactBopuMocTs. MaccoBas 105151 pacTBOpPEHHOI 0 BemiecTBa. CMBICI IIOKa3aTesl MPeaesIbHO JOITyCTUMON JIP 12
KOHIICHTPALMH U €0 UCIOJIH30BAHME B OLIEHKE SKOJIOTUYECKOI 0€30macHOCTH.
[IpaBuia SKOJIOTHYECKH LIEIECOO0PAa3HOTO TOBEACHUS B OBITY W TPYNOBOW JESATEIBHOCTH B ILEJSAX
COXPaHEHMsI CBOETO 37I0POBbs U OKPYKAIOLIEH MPUPOAHOM Cpenibl; ONAaCHOCTh BO3/AEHCTBHS HA JKUBBIE
OpraHU3MBbl ONPE/IEICHHBIX BEILECTB.
Perienne mpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33/IaHU HA PacTBOPHI, HCIIOJIb3YeMbIe B OBITOBOW U
IIPOM3BOJICTBEHHOH JIEATEIHLHOCTH YeIOBEKa
Tema 6.2.[OcHOBHOE coiepkaHmne OK 01
HccnenoBanue = JIP 09
o a0opaTopHble 3aHATHSA
CBOHCTB PacTBOPOB
pacteop OK 02
JlaGoparopHas pabota «IIpuroroBieHue pacTBOPOB».
JIP 04
[IpuroToBieHHEe PacTBOPOB 3aJaHHON (MaccoBOil, %) KOHLEHTpAHH (C MPAKTHKO-
OPUEHTHPOBAHHBIMUBOIIPOCAMH) M OTIPEACIICHUE CPEIbl BOAHBIX PACTBOPOB. OK 04
Pemienue 3a/1a4 Ha MPUTOTOBJIEHUE PACTBOPOB JIP 01
IpodeccuonanbHO-OpEeHTHPOBAHHOE co/lep:KaHue (CoepKaHNe MPUKJIATHOTO MOKYJIS)
Pazgen 7. XumMus B ObITY U IPOU3BOACTBEHHOM /1eATEILHOCTH Ye10BeKa OK 01
JIP 12
Xumus B ObiTy 1 |OCHOBHOE coaep KkaHue
MIPOU3BOJCTBEHHOMN OK 02
Teopernueckoe o0yuenue
NEeATEILHOCTH JIPO4
HCI0BCKA Hosgeilmre nocTuxeHnss XUMUYECKOW HAYKU U XUMUYECKON TexHoJoruu. Poib xumun B obecnevyeHuun 04
JKOJIOTMYECKOH, YHePreTUYeCcKO U MuIieBol 0€300acCHOCTH, Pa3BUTHUU MeaunuHbl. [TpaBua noucka u OK
aHalTM3a XWUMHUYECKOW WHQPOPMAIMU W3 pa3IAYHBIX HCTOYHUKOB (HaydHas W Yy4eOHO-HaydHas JIP 01
JauTepaTypa, cpeicTBa MaccoBoi nH(popmMaluu, cetb IHTepHeT)
OK 07
IIpakTHyeckue 3aHATHA
JIP 04
[Touck u aHanu3 KeWCOB O MPUMEHEHUH XMMUYECKHUX BEIIECTB U TEXHOJIOTU 6 Oblmy U ¢ yuemom K 4.2

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

I1IK 2.2

HaHOMAaTCpHaAJIbl, TCKCTUJIbHBIC BOJIOKHA, HCTOYHHUKHN SHCPIHUU, OPraHNYCCKUC U MHUHCPAJIbHBIC
y,[[O6p€HI/IH,J'IeKapCTB€HHBIe BCIIIECTBA, OBITOBAsT XUMHUS.

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

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

Bcero

N

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

Koo  Buo zanamuii

0. BBonnoe yueOHoe 3ansTHE

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

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

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

4, VYyeOHoe 3aHATHE 110 0000IIEHHIO U CUCTEMATH3AIIMN 3HAHUHA 1 CIIOCOOOB JIelCTBUI
5. VYuebHoe 3aHsATHE TIO POBEPKE, OIICHKE U KOPPEKIIUH 3HAHUKN U CIIOCOO0B JEHCTBUM
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3. YCJOBUS P YCJIOBUSI PEAJIM3ALIMM IPOTPAMMBI
OBIIEOBPA30OBATEJIBHOI TUCHUATIIMHBI

3.1. TpeboBaHUsA K MUHUMAJIbHOMY MAaTE€PHATbHO-TEXHHYECKOMY
o0ecrneyeHuIo

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

OO6opynoBanue y4eOHOro KaduHeTa (HATJISIIHbIE OCO0HUS): HAOOPHI
IaPOCTEPKHEBBIX MOJIENIE MOJIEKYJI, MOJIENIA KPUCTAJUIMYECKUX PELIETOK,
KOJUIEKIIUHU MPOCTHIX U CIIOKHBIX BEIIECTB U/WITN KOJUIEKIIMH TTOTUMEPOB; KOJUTCKITUS
TOPHBIX TOPOJ U MUHEPaJIoB, Tabnuna MenzeneeBa, yueOHble (UITBEMBI, IU(PPOBHIE
00pa3oBaTeNbHbIE PECYPCHI.

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

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

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

3.2.1. TlepedyeHb OCHOBHOM U JOTIOJIHUTEIILHOM JINTEPATYPHI:

OcHOBHAag JTUTEpPATYPA:

1. Epoxun KO.M., KoBaneBa M.b. Xumus nns npodeccuit u crenuaibHOCTEN
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO MpOoQuUIeH: Y4eOHWK MJIT CTY/I.
yapexaeHuit cpef. npod. oopazoBanus. — M., 2021.

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

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

JlomogHuTEbHAS JIUTEPATYpA:

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

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

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

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

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

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

8. Uepnuxona, H. FO. Xumus B 10cTymTHOM M3J0KE€HUU: yueOHOE TTocoOue aJis
crno / H. FO. YUepnukosa. — 2-¢ u3zn., crep. — Cankr-IlerepOypr: Jlans, 2022.

—316.¢c.

3.2.2 laTepHeT pecypcehl:

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

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

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

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

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

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

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

textbook/

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

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

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

9

1

A

. 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

28


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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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS
OBIIEOBPA3OBATEJBHOM JUCIUATLINHBI

KoHTposs 1 o1ieHKa pe3yIbTaToB 00YUEHUST OCYIIECTBISETCS MPENo aBaTeNieM B
npoliecce MPoBEACHUS MPAKTUYECKUX 3aHATUIA U TaO0OpaTOPHBIX padoT,
TECTUPOBAHUS, a TAKKE BBIMOIHEHUSI 00YHYAIONTUMUCS UHANBUYAbHBIX 3a1aHUH,
MIPOEKTOB, HCCIIEOBaHUI. Pe3ynbTaThl 00y4eHUS OMPELIISIIOT, 9TO 00YJarOIITHECs
JOJKHBI 3HATh, TOHUMATh U IEMOHCTPUPOBATH 110 3aBEPIICHUN U3YUYEHUS
JUCITUTITHBI.

Jlnst popMupoBaHuUsi, KOHTPOJISL U OLICHKU PE3YJIbTATOB OCBOCHUS yueOHOM
JTUCHUTUTMHBI UCTIONB3YETCS] CUCTEMA OLICHOYHBIX MEPOIPUSATUHN, TIPEICTABIIAIONIAS
CO00¥ KOMIUJIEKC YI€OHBIX MEPOTIPHUSITHI, COTJIACOBAHHBIX C PE3YJIbTaTaMH O0YICHHS
u chopmynupoBaHHbix ¢ yuetom GI'OC COO (nmpeameTHbIe PE3yNbTaTh MO
nucuumuinae) u GI'OC CIIO.

OK/I1 | Moayas/Pa3nen/Te Tunbl OLEHOYHBIX
Ne PesyabTar 00y4yenus .
K Ma MepOonpUATHI
| | OcHOBHOE coaep:kaHue
1 DopMyJIUPOBATH
Pazgea 1. OcHoBBI PMy-THP
0a3oBble MOHATHS H
CTPOeHMNsI BellecTBa
3aKOHbI XUMHH
1.1 |OK 01 |Crpoenne atomoB  |CocCTaBisiTh 1. Tect «CTpoeHne aTOMOB

XUMHUYECKHUX
2JIEMEHTOB U
npupoja
XUMHUYECKOU CBSI3HU

XUMHUYECKUEe (HOPMYIIbI
COCIMHECHUH B
COOTBETCTBHH CO
CTCTICHBIO OKHUCIICHUS
XUMUYICCKUAX
AJIIEMEHTOB, UCXOJIA U3
BaJICHTHOCTH U
AIEKTPOOTPUIIATEIHHO
CTH

XUMHYCCKHUX PJIEMEHTOB U
MIPUPOAA XUMUYECKOU
CBSI3UY.

2. 3a7a4u HA COCTaBJICHUEC
XUMHUUYECKUX hopmyI
JIBYXaTOMHBIX COCIUHECHUMN
(oKcHIOB, CyIb(PHUIOB,
TUIPHUAOB U T.I1.).

3. 3aganus Ha
HCITOJIb30BAHNE XMMUUCCKOM
CHMBOJIMKHM M Ha3BaHUU
COE€IMHEHUH 110
HOMEHKJIaType
MEKIYHAPOIHOTO CO03a
TEOPETUYECKOMN U
MIPUKJIATHON XUMUH U
TPUBHAIBHBIX Ha3BaHUM JIJIsI
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OK/II

Monayas/Pa3znen/Te
Ma

PesyabTat 00y4yeHus

Tunsl OIeHOYHBIX
MEpPONPUATHHA

COCTaBJICHUS] XUMHYECKUX
dbopMyIT ABYXaTOMHBIX
COCTMHEHUI (OKCHUJIOB,
cyJb(GUI0B, TUAPUIOB U T.II.)
U IPYTUX HEOPTAaHUIECKUX
COCJIMHEHUHN OTIEIbHBIX
KJIACCOB

1.2

OK 01
OK 02

[Tepnoanueckuii
3aKOH M TabiuIa
J.1. MenneneeBa

XapaxkTepu3oBaTh
XUMHUYECKHUE
AJIEMEHTHI B
COOTBETCTBHHM C UX
MOJIO)KEHUEM B
MEPUOIUYECKON
CHCTEME XHUMHYCCKUX
anemenToB [[.W.
Menneneena

1. Tect «Metannudeckue /
HEMETAJVIMYECKUE CBOMCTRBA,
3JIEKTPOOTPHUIIATEIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHYECKHX 3JICMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
IT0JIOKEHUEM B
NIEPUOANYECKON CUCTEME
XUMHYECKUX AaemenToB JI. M.
MenaeneeBay.

2. ITpakTrueckue 3aaHus Ha
YCTAHOBJICHUE CBSI3U MEXY
CTPOEHHUEM aTOMOB
XUMHYECKHUX DJIEMEHTOB U
NEePUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHUX
AJIEMEHTOB U UX COCIUHEHUM
B COOTBETCTBHUH C
TI0JIOKEHUEM
[Iepnoanyeckoit cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3alaHus Ha
XapaKkTepu3aluio
XUMHYECKHX 3JICMCHTOB:
«MeTtannnueckue /
HEMETaJIJIMYEeCKHUE CBOMCTBA,
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OK/II

Monayas/Pa3znen/Te
Ma

PesyabTat 00y4yeHus

Tunsl OIeHOYHBIX
MEpPONPUATHHA

3JIEKTPOOTPHUILIATEIBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XUMHUYECKHUX DJIEMECHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJI0KEHHEM B
IIEPUOANYECKON CUCTEME
XUMHUYECKHUX DJIEMECHTOB
J.1. Menneneeay»

Paszngea 2.
XUMHYeCcKHne
peakiuu

Xapakrepu3oBaTh
TUIBI XUMHYECKHUX
peakuuit

KounrpouabHas padora
«CTpoeHue BelecTna u
XUMHYECKHE PeaKIun»

2.1

OK 01
OK 04

THBI XUMHUYECKHUX
peakuin

CocTaBIsITh peakiuu
COCJIMHCHMUS,
paslioKeHus, 0OMeHa,
3aMCIICHUS,
OKHMCJIUTEIHLHO-
BOCCTAaHOBHUTCIIHHEIC
peaxiuu

1. 3agaum Ha cocTaBiIEHHE
YPaBHEHUW pEaKLIUi:

— COEMHEHNS, 3aMEILCHHUS,
pazyioxeHusi, 0OMeHa;

— OKUCIIUTEIIbHO-
BOCCTAaHOBUTEIbHBIX
peaKIuii C UCOJIb30BAHUEM
METOJa JIEKTPOHHOTO
OanaHca.

2. 3ajayu Ha pacyeT MacChl
BEILIECTBA UM 00BEMA

ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAcCe
Wi 00BEMY OJTHOTO U3
YYaCTBYIOIIUX B pEaKIUU
BEIIECTB; PACYETHI

Macchl (00bE€Ma, KOTMIeCTBa
BEIIIECTBA) MPOYKTOB
peakIuu, eciu OJIHO U3
BEILIECTB UMEET NMPUMECH

2.2

DIIEKTPOIUTAYUECKAS
JUCCOIAIINS U
MOHHBIN 0OMEH

CocCTaBJAaTh
ypaBHEHHUS
XUMHYECKUX pPEaKIuu

1. 3aganusg Ha cocTaBlICHUE
MOJIEKYJIIPHBIX U MOHHBIX
peaKuui ¢ y4acTUeEM KUCIIOT,
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OK/II | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne PesyabTat 00y4yeHus .

K Ma MepONpUSATHI
HOHHOIr0 oOMeHa ¢ OCHOBaHHUM U COJIEH,
y4acTHEM YCTaHOBJICHHE N3MEHECHUS
HEOPTaHUYECKUX KHCJIOTHOCTHU CPEJIbI
BEIIIECTB 2. JJabopatopHas padota

"TUnbel XMMHYECKUX
peakumit"
3 Pazpnen 3. Crpoenne |[UcciaenoBarb Kounrtposabnas padora
U CBOICTBA cTpoeHHe u cBolicTBa |[«CBOMCTBA
HEOPraHW4YeCKUX |HeOPraHu4ecKHuXx HEOPraHu4eCKUX BelecTB»
BelleCTB BelleCTB
3.1 |OK 01 |Knaccudukanmus, Knaccudumuposatrs  |1. Tect «Homenknarypa u
[IK 4.2 |HOMeHKIaTypa HEOPTaHUYECKUE Ha3BaHHE HEOPTaHUYECKUX
I[IK 2.2 |cTpoeHue BEIIIECTBA B BEILIECTB UCXOSI U3 UX
HEOPTraHUYECKUX COOTBETCTBHH C UX XUMUYECKON HOpMYITbI UITU
BEIIECTB CTpOEHUEM COCTaBJICHUE XUMHUYECKOU

dbopMyIIbl UCXOS U3
Ha3BaHUsI BELIECTBA MO
MEKIyHApOIHOW WIIN
TPUBHUAJIBHOU
HOMEHKJIaType».

2. 3ajauu Ha pacyeT
MacCOBOM 1011 (MacChl)
XUMHUUYECKOTO 3JIEMEHTA
(coenuHeHUs) B MOJIEKYJIe
(cmecn).

3. IlpakTuyeckue 3agaHust 1o
KJ1accuuKaIu,
HOMEHKJIAType U
XUMUYECKUM (hopmyiam
HEOPTaHUYECKUX BEIIECCTB
Pa3JIMYHBIX KJIACCOB.

4. IIpakTruecKkue 3aJ1laHusl Ha
OIPENICTIEHNE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCUMOCTH BHUA
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OK/II | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne PesyabTat 00y4yeHus .
K Ma MepONpUSATHI
XUMUUYECKOU CBS3U U THUIIA
KPUCTAJUTMYECKOUN pEIIETKU
3.2 | OK 01 |®usuko-xumMuueckue|Y cTaHaBIUBATh 1. Tect «OcobeHHOCTH
OK 02 |cBoiicTBa 3aBUCUMOCTH (PU3UKO- |XUMHYECKHX CBOWCTB
IIK 4.2 |HeopraHu4ecKux XUMHUYECKUX CBOMCTB |OKCHJIOB, KUCJIOT,
I[IK 2.2 |BemecTB HEOPraHUYECKUX OCHOBaHM, aM(pOTEPHBIX

BEIIECTB OT CTPOCHUS
aTOMOB Y MOJIEKYJI, &
TAKXKEe TUIA
KPUCTAIUINYECKON
pELIEeTKH

TUAPOKCUIOB U COJIEW».

2. 3aaHus HA COCTABJICHUE
YpaBHEHUN XUMUYECKUX
pEeaKLUMi ¢ y4aCcTUEM
MPOCTBIX U CIOKHBIX
HEOPraHUYECKHUX BEIIECTB:
OKCH/JIOB METAJIJIOB,
HEMETaJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHUYECKUX
KHCJIOT, OCHOBAHHUHU U
aM(OTEepHBIX THIPOKCHJIOB,
HEOPTraHWYECKUX COJIEH,
XapaKTepU3yIIUX UX
CBOMCTBA U CITIOCOOBI
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OK/II | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne PesyabTat 00y4yeHus .
K Ma MeponpUATHI
HOJIy4ECHHUS.
3. IIpakTuko-
OpPHEHTUPOBAHHBIE
TEOPETUYECKHE 3a]JaHUS HA
CBOKWCTBA U NOJIyYEHHUE
HEOPTraHUYECKUX BEUIECTB
3.3 |OK 01 |HUnentuduxarus Hccnenosarb 1. IIpakTuxo-
OK 02 |HeopraHu4ecKux Ka4yeCTBCHHBIE OPUEHTUPOBAHHBIC 3aJaHUA
OK 04 |BemiecTB peaKunu 10 COCTABJICHUIO
HEOPTraHUYECKUX XUMHUYECKUX PEAKIUH C
BEILIECTB y4acTHEM HEOPTaHMYECKUX
BEILECTB, UCIOJIb3YEMBIX JIIS
UX UJICHTU(PUKAUH.
2.JIabopaTopnas pabora:
“Unentudukanus
HEOPraHUYECKNX BEIIECTB
4 Paspnes 4. Crpoenue Ucciaenosarb KounrpoJuabHas padora
U CBOICTBA cTpoeHue U cBoiicTBa [«CTpoeHue U CBOMCTBA
OPraHHYeCcKHuX OPraHHYeCcKHX OPraHMYeCcKHUX BellecTB
BeLeCTB BeLeCTB
41| 0OKO01 [Knaccudukanms, Knaccudummposare  |1. 3amanust Ha cocTaBiIeHUE
I[IK 4.2 |cTpoeHue u OpraHuYecKue Ha3BaHUW OPraHUYECKUX
I[IK 2.2 |HOMeHKaTypa BEIIIECTBA B COEJIMHEHUH 110 TPUBUAIIBHOMN
OpraHUYeCKUX COOTBETCTBHH C UX WM MEXTyHApOIHOM
BEILECTB CTpOEHUEM CUCTEMATUYECKON
HOMEHKJIAType.

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

3. 3aaun Ha OMIpEeACICHUE
npocreiei GopMybl
OPTraHUYECKON MOJIEKYJIBI,
UCXO/ISl U3 BJIEMEHTHOTO
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OK/II | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne PesyabTat 00y4yeHus .
K Ma MepONpUSATHI
coctaBa (B %)
4.2 | OK 01 |CgoiicTBa YcraHaBnuBaTh 1. 3aganus Ha cocTaBieHue
OK 02 |oprannueckux 3aBUCUMOCTH (PU3UKO- |YPABHEHHM XUMUYECKHUX
OK 04 |coenuHeHnit XUMHUYECKUX CBOMCTB (PEAKLMH C y4aCTUEM
[IK 4.2 OPraHUYEeCKUX OPTraHUYECKHUX BEIIECTB Ha
[IK 2.2 BEILIECTB OT CTPOEHHUSI |OCHOBAaHUU UX COCTaBa U

MOJIEKYJI

CTPOEHHSI.
2. 3aaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peaKuui, WIUTFOCTPUPYIOIIUX
XUMHUYECKUE CBOMCTBA C
Y4ETOM MEXAHU3MOB
MPOTEKAHUS JaHHBIX
pPEaKLMI U TEHETUYECKOU
CBSI3U OPTaHUYECKUX
BEILECTB Pa3HbIX KJIACCOB.

3. PacueTHsie 3a1aum 1o
YPaBHEHUSM PEAKLUN C
Y4aCTUEM OPTaHUYECKHUX
BEILECTB.

4. JlabopaTtopHas paboTa
“IIpeBpaiieHus
OpraHUYECKUX BEIECTB MPHU
HarpeBaHUM"
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OK/II | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne PesyabTat 00y4yeHus .
K Ma MepONpUSATHI
4.3 |OK 01 [Unentuduxaus HccnenoBarb 1.IIpakTuko-
OK 02 |opranmueckux Ka4eCTBEHHBIC OPUEHTUPOBAHHBIC 3a]ITaHUS
OK 04 |BemiecTB, UX peaxkuuu 10 COCTABJIEHUIO
I[IK 4.2 (3HaueHue u OpTraHUYECKUX XUMHUYECKUX PEAKLINN C
I[IK 2.2 |mpumeHeHune B COETMHEHUN Y4aCTUEM OPraHUYECKUX
OBITOBOI U OT/ICJIbHBIX KJIACCOB  |BEIIECTB, B T.4.
MIPOU3BOJICTBEHHOM UCIIOJIB3YEMBIX ISl UX
NEeATEIbHOCTU uaeHTUUKAINK B OBITY U
YyeaoBeKa MIPOMBIIIEHHOCTH.
2.JlabopaTtopHas pabora:
“Unentudukarus
OpraHUYECKUX COCTMHEHUN
OTAEIBHBIX KJIACCOB”
3 Pa3nean S. XapakTepu3oBaTh
Kunernueckue u  |BJMsSIHHE Pa3JIMYHbIX
TEPMOJANHAMMYECK |(PaKTOPOB HA
He 3aKOHOMEPHOCTH [pABHOBECHE H
NMPOTEKAHUS CKOpPOCThH
XHUMHYECKHUX XHMHYECKHUX
peakuui peakuuii
5 |OKO01 |CkopocTh XapakTepu3oBaTh [IpakTHKO-OpUEHTHPOBAHHBIE
OK 02 |xuMmuueckux BJIMSIHUE TEOPETUUECKUE 3aJ]aHUs Ha
IIK 4.2 |peakruii. KOHIICHTpAIun aHaiau3 (akTopoB,
[IK 2.2 |Xumunueckoe pearupyrommx BIIASIOIINX HA U3MEHEHUE
paBHOBECHE BEILIECTB U CKOPOCTH XUMHUYECKOU

TEMIIEpaTypbl Ha
CKOPOCTh XMMHUUYECKUX
peakiuii
XapakTepu3oBaTh
BIIMSTHUE U3MEHEHUS
KOHIIEHTPALIUHU
BEIIECTB, pEaKIUU
CpeIbl U TEMIEPATYPhI
Ha CMEILICHHUE
XUMHYECKOTO

peakuuu. [IpakTuko-
OPUECHTHUPOBAHHBIE 3aJaHUS
Ha IPUMEHECHUE NPUHIIUITIA
Jle-1llaTenne ajs
HaXOXJCHUS HAMPABJICHUS
CMEIIEHUS] paBHOBECHS
XAMUYECKOU PEAKIINU U
aHanu3 (HaKkTopoB,
BJIMSIIOIIMX HA CMEIICHUE
XAMHYECKOTO PABHOBECHS
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OK/II | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne PesyabTat 00y4yeHus .
K Ma MepONpUSATHI
paBHOBECHS

6 HccaenoBath
Pa3nea 6. HCTUHHBbIE PACTBOPbI
PacTtBOpBI ¢ 3aJlaHHBIMH

XapaKkTepuCcTUKAMHU
6.1 | OK 01 |[loasarue o Paznuuars uctudueie |1. 3a7aun Ha IPUTOTOBJICHUE
OK 02 |pacTBOpax pacTBOPHI pacTBOPOB.
[IK 4.2 2. ITpakTuko-
[IK 2.2 OPUEHTHUPOBAHHBIE
pacyeTHbIE 3a/1aHUs Ha
JCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMble B OBITOBOM U
IIPOU3BOJICTBEHHOU
NEATEIIbHOCTH YEJIOBEKa
6.2 | OK 01 |UccnenoBanue Uccnenosats Gusuko- |JlaboparopHas padota
OK 04 |cBoiiCTB pacTBOpPOB |xuMuueckue cBorcTBa |“IIpuroroBneHre pacTtBopoB”
1K 4.2 VICTUHHBIX PaCTBOPOB
K 2.2
Il | IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJePKaHUE (CoaepKaHUe TPUKJIATHOTO
MOYJIs1)

7 Paznen 7. OuennBarnb 3amura Keica (¢ yueTom
Xumus B ObITY M |TIOCJICACTBHS Oyayuei
NPOU3BOJACTBEHHON [OBITOBOI H Nnpo¢eccuoHaNbLHOMN
AeATeTbHOCTH NMPON3BOJCTBEHHON |IeSITeJIbHOCTH)

YeJIOBEKa AeSITeJIbHOCTH

YyeJI0BeKa ¢ MO3MIHM

IKO0JIOTHYECKOH

0e30acCHOCTH
OK 01 [Xumus B ObITY U OueHuBath Keiic (¢ yuerom Oyayuen
OK 02 |mpou3BOJACTBEHHON |MOCJEACTBUS OBITOBOM [MPOheCCHOHATBHOM
OK 04 |mearenpHOCTH Y TIPOU3BOJICTBEHHON |IE€SITEIILHOCTH)
OK 07 |genoBeka JIESITCIIBHOCTH Bo3MoxHBIE TEMBI KEHCOB:
[IK 4.2 YyeJIOBeKa C MO3UIINN
IIK 2.2 AKOJIOTUYECKOU
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OK/II

Monayas/Pa3znen/Te
Ma

PesyabTaTt 00yueHnust

Tunsl OIeHOYHBIX
MEpPONPUATHHA

0e30macHoOCTA

1. IToTerenne kimmara u
BBICBOOOKICHUE Ta30BBIX
THJIPATOB CO JTHA OKEaHa.

2. bynymue marepuansl s
aBWa-, MalIMHO- U
npUOOPOCTPOECHHUS.

3. HoBsie maTepuans! s
COJIHEYHBIX OaTapen.

4. JlekapcTBa Ha OCHOBE
PacCTUTEIBHBIX MPENapaToB
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