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1. OBIIAA XAPAKTEPUCTUKA PABOYEH TPOTPAMMBI YUEBHOUN
JANCHUITVIMHBI OJ1b.12 «XUMMU S

1.1. Hesap 1 MecTO JMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM IPOrPaMMBI.

enb quCHUTIIUHBL «XUMUSD:

- mpuoOpeTeHrne OOyJYaIOIUMUCS 3HAHUH O 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHYECKUX
MIPOLIECCOB U SIBJICHUI B OKpY>Kalolleil cpeze;

- (opmupoBaHue y oOy4yarolmuxcs MPEACTaBICHUN O IEJIOCTHOM HAy4yHOM KapTHHE MHDa,
B3aMMOCBS3HM U B3aUMO3aBUCHUMOCTH €CTECTBEHHBIX HaYK;

- (hopmupoBaHHe y 00yJarOIIMXCS YMEHUN MPOBOAUTH PacueThl MO XUMHUYECKUM (HOopMyliaM U
YPaBHEHUSAM XMMHYECKHUX PEaKIIMii;

- (¢opmupoBaHre y OOydarolIUXCsl YMEHHH IUIAaHUPOBATh U HHTEPIPETUPOBATH PE3YIbTAThI
XUMHYECKHUX IKCIEPUMEHTOB;

- (hopmupoBaHHE y OO0YYArOMIMXCS YMEHUW OCYIICCTBISATh XMMHUYECKUE IKCIEPUMCHTAIBHBIC
UCCJICIOBAHUS C COOJIIOJICHHEM TMpaBWJI 0OE€30MacHOro OOpaileHuss ¢ BEIIECTBAMU U
71a060paTOPHBIM 000PYIOBAHHEM;

- ¢dopMupoBaHue Yy OOyYarOIMXCSd YMEHUW aHaJIU3UpOBaTh, OIECHUBATh, IPOBEPITH Ha
JIOCTOBEPHOCTh M 0000mmarh HHPOpPMAIMIO XHWMHUYECKOTO XapakTepa U3 pa3iIHuHbIX
HMCTOYHHUKOB;

- (opmupoBanue y oOyYarOUIUXCS YMEHHMH OCYIIECTBIISITh MPOTHO3 TIOCHEACTBUS CBOEH
JESTENIbHOCTH U XUMHUECKUX TPUPOTHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MIPOIECCOB;

- (opmupoBaHue y 00ydaromuxcs MPEACTaBICHUM O 3HAYMMOCTH JTOCTHXKCHUN XUMUYECKON

HAyK{ U TEXHOJIOTUM VISl pa3BUTHS COIMATIBLHOM M MPOU3BOICTBEHHOU cdep.

I[I/ICI_II/IHJ'II/IHa «XUMHSA» BKIHOUECHA B 0651321T6J'ILHYI-0 4acCTb 06meo6pa3OBaTeanoro OUKJIa

00pa3oBaTebHOI MPOTrpamMMBl.



1.2. Ilnanupyemble pe3yabTaThl OCBOEHHS AU CIHILIHHDL

Pe3ynbrarbl OCBOEHUSI TUCHUMILIMHBI COOTHOCSATCA C IUIAHUPYEMBIMHU pe3yJIbTaTaMU OCBOCHUS
00pa3oBaTeNbHOI IPOrpaMMbl, MPEACTABICHHBIMU B MAaTpPUIE KOMIETEHIIMM BBITYCKHUKA (II.
4.30I10I1-I1).
B pe3ynbraTe 0CBOSHHS TUCHUIUIMHBI 00YYarOIMICs TOJKEH:

Koo OK, IIK YMmerh 3HaTth Baagers HaBbIKAMH
-pacro3HaBaTh 3a/1a4y W/WUin
mpooiiemMy B .
-aKTyaJbHBIH
podeCCHOHATEHOM H/HITH N
PO ECCHOHATTBHBIN U
COIHATEHOM KOHTEKCTE, .
. COLIMAJIbHBINA KOHTEKCT, B
aHAIM3HPOBATEL U BBLICIIATH €€
. KOTOPOM IIPUXOIUTCS padoTaTh
COCTaBHBIC YaCTH; .
U JKHTb,
-OIPECIIATh ATAIbI PEIICHUS
-CTPYKTYPY IIaHa JJIs PEIICHHUs
3aj1a4H, COCTABIIATH IIJIaH
N 3a/1a4, aJITOPUTMbI BBIITOJIHCHHS
OK.01 JENCTBUSA, PEaTn30BLIBATE

Br16upath criocoobt
perieHus 3a1a4

COCTaBJICHHBIN IIJ1aH,
OTIPEACIIATh HEOOXOIUMBIC

paboT B mpodeccruoHaTLHON U
CMEXHBIX 00JIaCTIX,
-OCHOBHbIC HCTOYHUKU

podeCCHOHATBLHON | PECYPCHI,
WHPOPMALIUH U PECYPCHI ISt -
JIeATEITLHOCTH -BBISIBIIATH U AP (EKTUBHO
pelIeHMs 3a7aY U/UId IpooieM
NPUMEHUTEIHLHO K UCKaTh HHPOPMAITHIO,
B PO ECCHOHATTEHOM H/WITH
Pa3INIHBIM HEOOXOUMYIO ISl PEIICHHUS i
_ COIUATLHOM KOHTEKCTE;
KOHTEKCTaM 3a/1a4¥l W/WIH IPOOIIEMBI;
-METO/IbI pabOTHI B
-BIIAJICTh AKTYaJbHBIMH .
PO eCCHOHANEHON M CMEXKHBIX
MeToAaMu paboThI B cdhepax;
mpo(eCCHOHATBLHON B CMEKHBIX pax,
odbepax; -TIOPSIIOK OLICHKH PE3YJIbTaTOB
' peleHus 3aaa4y
-OIICHUBATh PE3yJIbTAT U .
N . npoeccnoHaTbHON
MOCJICACTBUS CBOMX JICHCTBUH
JeSITEITBHOCTH
(caMOCTOSTETHLHO HWITH C
ITOMOIIEI0 HACTABHHKA)
-ONPECIIATh 3aJauu JIJIst
novcka uHpopMaIuy,
TUTAHUPOBATH TPOLIECC MOUCKA,
BEIOMpATh HEOOXOAMMEBIE
WUCTOYHHMKHU MH(DOpMAaIIny; -HOMEHKJIATypy
-BBIICNATH Hanboee 3HauuMoe | MHQOPMAIIMOHHBIX HCTOYHUKOB,
OK.02 B TiepeyuHe nHpOpMaInHy, MPUMEHSIEMBIX B
) CTPYKTYpPUPOBaTh NMOJIy4aeMyto | npodeccuoHaabHON
Hcnonb3oBath PYKTYDHP yIaeMy pod )
UHPOpMAITUIO, 0POPMIISITH NeSTeNbHOCTH,
COBpPEMEHHbBIE .
pe3yIIbTaThI TIOUCKA; -IPHEMBbI CTPYKTYPUPOBAHUS
Cpe/ICTBa TMOKCKA,
-OIICHUBATh ITPAKTHUCCKYIO nH(pOpMaIUH,
aHaJm3a u
3HaYMMOCTh Pe3yJIbTaTOB dbopmar ohopmiteHHS
UHTEPIpeTaIUH .
TIOUCKA,; pe3yIbTaTOB MOUCKA -
nHM)OPMAITHH, H )
-IPUMEHSITH CPEICTBA HHPOPMAITUH;
UHQOPMaIIOHHEIE

TEXHOJOI'nu 1Jis
BBITIOJTHEHUS 3a]1a4
podeCcCHOHATEHOM
JIEATSIIbHOCTH

WHGOPMAITMOHHBIX TEXHOJIOTHIA
JUTSL PEIIICHUS
npodeCCHOHANBHBIX 33/1aY,;
-HCIOJIb30BaTh COBPEMEHHOE
MporpaMMHoOe oOecTieueHre B
npohecCHOHATBHON
JIESATEIIbHOCTH;
-HCII0JIb30BATh Pa3JINYHbIC
¢ pPOBbIE CPENCTBA IS
pelieHus TpoQecCuOHATBEHBIX
3ajau.

-COBpEMEHHBIC CPEJICTBA U
yCTpoiicTBa HH(POPMATH3AIINH,
MOPSIIOK MX MPUMEHCHHUS U
porpaMMHOe 0OecTicUeHIE B
npodeccuoHaaIbHON
JIESTEILHOCTH, B TOM YHUCIIC
nnpoBEIE CpeICcTBa




OK.04
DddexTurHO
B3aHMMO/ICUCTBOBATD
1 paboTaTh B
KOJUIEKTUBE U

-OpraHU30BBIBATH PA0OTY
KOJIJICKTHBA ¥ KOMaH/IbI,
-B3aMMO/ICHCTBOBATS C
KOJUIETaMH, PYKOBOJICTBOM,
KJIHEHTaMH B XOJI€

-IICHXOJIOTHYECKUE OCHOBEI
IEeITEIbHOCTH KOJUIEKTHBA,
-[ICUXOJIOTHYECKHE
0COOEHHOCTH JTUYHOCTH

podeCCHOHATLHOI
KOMaHie.
JICATCIIBHOCTH
-cO0JTI0JaTh HOPMBI .
o -TpaBUiIa SKOJIOTHIECKOH
OK.07 JKOJIOTUYECKOM 6€30IaCHOCTH,
. 0€30I1acHOCTH MU BEICHUH
CopeiicTBOBaThH OINpeAeIATh HAlIPABICHUS N
PO ECCHOHATTLHOM
COXPaHEHUIO pecypcocOepekeHUs B paMKax ]
. . JESATEIbHOCTH,;
OKpYy’KaroIei poheCCUOHANTBHOMN
i -OCHOBHBIE PECYPCHI,
Cpe/Ibl, JICATCIbHOCTH; .
3aIefiCTBOBAHHEIE B
pecypcocOepekeHn -OpraHHU30BHIBATH .
PO ECCHOHATTEHOM
10, IPUMEHSTh po(heCCHOHANBHYIO .
JEATEIBbHOCTH,;
3HaHUA 00 JICATEIIBHOCTD C COOJIIOICHHEM
-IyTH OOecIeueHus
W3MEHEHUH KJIMMaTa, | IPUHIIAIIOB OEpeKITHBOTO
. pecypcocOepexeHus,
IPHHIUIIBL MIPOU3BOJICTBA;
[IPUHIIUIIBI OEPEXKIIUBOTO
OepexIINBOTO -OpraHN30BBIBAThH :
MTPOM3BOJICTBA,;
MIPOM3BOJICTBA, podeCCHOHATBEHYIO
o -OCHOBHBIC HaIIpaBJICHUA
3¢ peKTHBHO JIeATEeILHOCTD C y4eTOM 3HAHUN
o HM3MEHEHUS KJIMMAaTHIECKIX
JICHCTBOBATH B 00 U3MEHEHHH KIIMMATHIECKUX N )
. . ) YCIIOBUH PErHoHa,;
Ype3BEIYAMHEIX YCIIOBHI PErHoHa;
N -IIpaBUIIa TOBEACHUS B
CUTYaITUsIX. -3¢ pexkTHBHO NeHCTBOBATH B

‘-IpC?;BBI‘-I&ﬁHBIX CUTyaluAaXx

Ype3BbIYAHBIX CUTYALMIX




2. CTPYKTYPA U COAEPKAHUE JUCIIAITJIMHBI

2.1. Tpyn0eMKOCTb OCBOEHMSI TUCUUIIMHBI

B 1.4. B popme

. O0neM B
HaunMeHOBaHUE COCTABHBIX YaCTell AMCIUANIMHBI wacax NMpPaKT.
MOArOTOBKH

YyeOHbIe 3aHATUSA

70 37
CamocTosiTeapHas padoTta
[TpoMexxyrouHass arrectanuss B (OpPME KOHMpPOsbHOL
pabomel 2 2
Bcero

75 39




2.2. TemaTn4eckui IJIaH U coaecpkaHue NUCHUIIIMHBI

O6bem, aK. u. / Koab! .
KomneTeHuu,
B TOM umncne
HaumMmeHnoBanue & dbopme dopmuposaHuio
pAa3iesIoB U TeM CopepkaHue yue6HOro matepmana, NPaKTUUECKUX U 1aBOPaTOPHbIX 3aHATHI NpaKTUYeCcKoM cnz::;:::;a
NOATOTOBKM, aK.
anemeHT
* nporpammbi
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 715
Tema 1.1. OcHoOBHOe coiep:KaHue 4 OK 01
Ctpoenne atomoB | Teoperuueckoe o0y4eHune 1
XAMAHCCKAX CoBpeMeHHass Mojelb CTpoeHHs atoMa. CHMBOJHYCCKMH S3bIK XHMHU. XMMHYECKHHA 3JIEMCHT.
SJICMCHTOB 1 DnexTpoHHas KOH(urypamust atoma. Knaccudukanuss XMMHYECKAX DIIEMEHTOB (S-, P-, d-31€MEHTHI).
fipupona BanentHele  3I€KTpOHBL.  BajeHTHOCTb.  DIEKTpPOHHAs  NPUPOJA  XMMHYECKOM  CBA3M.
XUMHICCKOH DJIEKTPOOTPHUIIATEILHOCTh. BHABI XHMHYECKOW CBs3M (KOBAJEHTHAs, HWOHHAs, MeTaJIMYecKas,
CBA3N BOJIOPOJTHAs) U CIIOCOOBI €€ 00pa3oBaHUsI
IIpakTHYeckne 3aHATHS 3
Pemenne 3a7aHMii Ha WCIOJB30BAHUE XHMHYECKOHW CHMBOJIHMKM M Ha3BaHWH COEIMHEHUH IO
HOMEHKJIATYPE MEXIYHAPOIHOIO COK3a TEOPETHMYECKON W NPUKIAJHON XUMHU W TPUBHMAJILHBIX
Ha3BaHW JUIS COCTAaBJIEHUS XUMHYECKHX (DOPMYJI IBYXATOMHBIX COEIMHEHHH (OKCHIOB, CYJIb(QHIOB,
TUAPHUIOB M T.IL.) M IPYTHX HEOPraHUUECKUX COEJUHEHUN OTAENbHBIX KIIACCOB.
[pakTHyecKkue 3aJaHust Ha YCTAHOBIICHUE CBSI3M MEXKIY CTPOEHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U
NEPHOIUUECKUM U3MEHEHUEM CBOWCTB XUMHYECKHMX DJIEMEHTOB M UX COEAMHEHUH B COOTBETCTBHHU C
nosiokeHrneM [1epruonIecKoil CHCTEMBI.
Tema 1.2. OcHoBHOeE coep:xaHue 3 OK 01
[epropmuecknii | TeopeTHdeckoe ofydenne 1 OK 02

3aKOH U Ta0JIHIa
J.1. MenneneeBa

[Tepuonnueckas cucrema xumuueckux sneMeHToB J[.M. MenaeneeBa. ®U3nyeckuii CMbICIT
[lepuoanueckoro 3akona J[.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEHIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XMMHUYECKOTro deMeHTa B [lepuoanueckoit cucreme. MUPOBO33pEHUECKOE U HAYYHOE 3HAUEHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuossr .M. MenneneeBa. OTKpbITHE HOBBIX




XHUMHUYECKUX 3JICMCHTOB.

I[pakTuyeckue 3aHATHS

Perrenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3AIUI0 XUMUYECKUX
271eMeHTOB «MeTaundecKue / HeMeTaNIMIYeCKUe CBOMCTBA, SJIEKTPOOTPUIIATEILHOCTh XUMHYECKUX
3JIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM CTPOCHHUEM U MOJI0KEHUEM B MIEPUOIUUYECKOMN CUCTEME
xuMudeckux dementoB .M. MenaeneeBay

Pa3znen 2. XumMuyecKkue peakumu

10/8

Tema 2.1. Tunsr
XUMHYECKHX
peaxkun

OcHoOBHOE co/lep:KaHue

Teoperuueckoe o0yueHue

Krnaccudukanys u TUIBI XUMUYECKUX peaKLUi C yuacTHeM HeopraHuyeckux BeiecTB. CocTaBieHne
yYpaBHEHMI peakluil CoeIMHEHMs], Pa3JI0KEHHs], 3aMellleH s, 0OOMeHa, B T.4. peaki1il ropeHus,
OKHCJICHUSA-BOCCTAHOBJICHHUS.

VYpaBHEHMsI OKUCIEHUI-BOCCTaHOBIIEHUA. CTeneHb okuciaeHus. OKUCINTENb U BOCCTAHOBUTED.
CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI METO/I0M 3JIEKTPOHHOTO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B IPUPO/IE, IPOM3BOJICTBEHHBIX Ipolieccax 1
KU3HENIEATEIIbHOCTH OPraHU3MOB

IIpakTHYecKkue 3aHATHA

KonuuecTBeHHble OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUH U PACUETHI MO
YpPaBHEHUSAM XUMHUYECKUX peakuuid. Mosib Kak eIMHUIA KOJIMYEeCTBa BelecTBa. MonsipHas Macca.
3aKOHBI COXpaHEHHUs Macchl M dHepruu. 3akoH ABoraapo. MonspHseli 00beM ra3oB. OTHOCHUTENbHAS
MJIOTHOCTh Ta30B. PacyeTsl 1Mo ypaBHEHUSIM XUMHUYECKHX PEAKIUN C UCIOIh30BaHUEM MAacChl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIIEKTPOIUTHYECKA
sI JUCCOLIHALINA U
WOHHEII 00MeH

OcHoBHOE COACPKAHUEC

Teopernueckoe odyuenune

Teopust 2JIEKTPOIUTUYECKON AUCCOUAUUK. MOHBI. DJIEKTPOIHUTHI, HEJIEKTPOIUTHI. Peakiimym MOHHOTO
obmeHna. CocTaBiieHHE peaklhii MOHHOTO OOMEHa IMyTeM COCTaBIEHHUS WX TOJHBIX M COKPAIICHHBIX
VOHHBIX ypaBHEHUM. KHCIIOTHO-OCHOBHBIE PEaKIMU. 3aaHus Ha COCTABJIECHNE HOHHBIX PEaKIUN

JlabopaTopHble 3aHATHSA

JIaGoparopHas paboTa “THIBI XUMHUYECKUX PEaKLIUn”.
WccnenoBanue TUmoB (1o cOCTaBY U KOJMYECTBY UCXOAHBIX U 00Pa3yIOIUXCsl BEIIECTB) U MPU3HAKOB

OK 01
OK 04




XUMHUecKuX peakuuid. [IpoBenenue peakiuit HOHHOTO OOMEHa, OMpeIesIeHNne CPeIbl BOJAHBIX
pacTBOPOB. 3aJaHusl HA COCTABJICHHE HOHHBIX PEAKIU

KonTpoasnas

CtpoeHue BeniecTBa U XMMUYECKUE PEAKIINH 2
pabdora 1
Pasznea 3. CTpoeHue U CBOHCTBA HEOPraHUYECKHUX BeleCTB 15/10
Tema 3.1. OcHoBHOE coep:kaHue 4 OK 01
Knaccuduranus, | Teoperuueckoe odyuenune 1 OK 02
HOMCHKJIATYPA M |TThemmer Heoprannyeckoii xumun. Knaccudukarus HeopraHHdecKnx BemecTs. [IpocThie U CIIOXKHBIE 1K 1.2
CTPOCHHE BeniecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEIECTB (OKCHIBI, THAPOKCHIBI, KUCIOTHI, COJIM). B3auMocBs3b
HCOPraHUYCCKUX  |HeopraHMYECKUX BEIIECTB. ArperaTHble COCTOSIHHS BellecTBa. Kpucrammdaeckue u amopdHbIe
BCIICCTB BellecTBa. TUIBI KPUCTANIMYECKUX PEILIETOK (aTOMHAsl, MOJIEKYJIsIpHAsl, MOHHAs, METAJIJINYECKast).

3aBHCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKOM peIIeTKH. 3aBUCUMOCTh

XUMHYECKON aKTUBHOCTH BEIIECTB OT BUIa XUMHUYECKOW CBS3H M TUTIA KPUCTATUIMYECKON PEIICTKH.

[IpuurHbI MHOTOOOpa3us BEIIECTB

IIpakTnyeckue 3aHATHSA 3

Homenknarypa HeopraHMueckrx BEIIEeCTB: Ha3BaHUE BELIECTBA UCXOJIS U3 UX XUMUYECKON (OPMYJIIbI

WJIM COCTABJICHUE XUMHUUYECKON (POpMYIIbI UCXOS M3 Ha3BaHUs BEIIECTBA M0 MEXKTYHAPOIHOM

(MIOITAK) nnu TpuBHaJIbHOM HOMEHKJIIATYpE.

Pemenne mpakThyeckux 3aJaHUN MO KiIacCHU(PHUKAIMU, HOMEHKIAType M XHUMHYECKUM (opmynam

HEOpPraHMYECKUX BELIECTB PA3JIMYHBIX KJaccoB (yrapHbli Tra3, YIJIEKHCIbIM Ta3, aMMHaK, ramieHas

W3BECTb, HETallleHas! N3BECTh, MUThEBAs COAA U JPYTUX): HA3bIBATh U COCTABIATH (POPMYIIbI XUMUUECKUX

BELIECTB, ONPEENISITh IPUHAAICKHOCTh K KJaccy.

HcTounuku xumuueckoi nHpopMmaIiu (CpecTB MaccoBoi nHpopMaium, cets HTepHeT u 1pyrue).

[Touck uadopmanmu 1Mo Ha3BaHUSIM, UACHTHU(HUKATOPAM, CTPYKTYPHBIM (hopMyiam
Tema 3.2. ®uznko-| OCHOBHOE coep:KaHue 7 OK 01
XUMHUYECKHE Teopernueckoe odyuenune 4 OK 02
CBONCTBA Merannel. O6ume (pU3MYecKHe ¥ XMMHYECKHe cBoiicTBa MeTauioB. CriocoObl MOMydeHHs. 3HaueHHe 1K 1.2
HCOPraHWHCCKUX  |veTayioB M HEMETAUIOB B IMPHUPOAE M IKU3HEACATENFHOCTH YeEJNOBEKa M opraHu3MoB. Kopposus 2
BCIICCTB METaJUIOB: BUBI KOPPO3UH, CIIOCOOBI 3aIIMTHI METAINIOB OT KOPPO3UU




Hemeramnpl. OOmme ¢u3uMyeckne MW XUMHUYECKHE CBOMCTBA HEMETA/UIOB. THIIMYHBIE CBOMCTBA

HemetawioB [V— VII rpynn. Knaccudukanus u HoMeHKIIaTypa coelMHEeHUI HeMeTaioB. KpyroBopoTsl 1

OMOTE€HHBIX IEMEHTOB B IPUPOJIE

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCUAOB, THIPOKCHJIOB, KUCIIOT,

cosied U Jip.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COEIMHEHUH, 1

BBICIIIMX OKCHJIOB M TUAPOKCUIIOB

IMpakTnyeckue 3aHATHSA 3

CocraBiieHne YpaBHEHMH XMMHUYECKUX PEAKIMM C y4yacTUEM IPOCTBIX U CIOKHBIX HEOPraHUYECKHX

BEIIECTB: META/NIOB U HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB M aM(OTEpHBIX 3JIEMEHTOB;

HEOPTaHMYECKUX KHUCIIOT, OCHOBaHMA M aM(QOTEPHBIX THAPOKCHUIOB; HEOPraHUYECKHX COJICH,

XapaKTEepU3YIOIIMNX UX CBOMCTBA.

Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHMM Ha CBOWMCTBA, COCTAB, IIOJIYYEHUE H

0e30macHOe MCIOJIb30BAaHUE BaKHEHIIMX HEOPraHWYECKMX BEIIECTB B OBITY M MPAKTUYECKOM

JIESATEIbHOCTH Y€JI0BEKA
Tema 3.3. OcHoBHOeE coep:kaHue 2 OK 01
Wnentuduxanus | JlaGopaTropHble 3aHATHS 2 OK 02
HEOPraHMYECKUX  |JlaGopatopHast pabora «neHTrUKAINS HEOPraHMIECKUX BEIIECTBY. OK 04
BCIIICCTB Pemienue 9KCIICPUMCHTAJIbHBIX 3aJa4 II0 XMMHYCCKHM CBOMCTBAM METAJJIOB M HEMETaJJIoB, II0 TIK 1.2

PAaCIIO3HABAHUIO U MTOJIYYEHHUIO COEAMHEHUN METANIOB U HEMETAJUIOB.

WnenTudukanyss HEOPraHMYECKHUX BELIECTB C HCIOJIb30BaHUEM HUX (PU3MKO-XMMHUYECKHX CBOMCTB,

XapaKTEepHBIX KAauyeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyiabdar-, kapOOHAT- U XJIOPHI-

AQHUOHBI, HA KATUOH aMMOHMS
KonTpouabnas Croii

BOIICTBa HEOPraHUYECKHUX BELIECTB 2

pabora 2
Pa3nean 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellleCTB 24 /16
Tema 4.1. OcHoBHOeE coep:xaHue 4 OK 01
Knaccudukanus, | Teopernueckoe o0yqenue 2 K 1.2
CTPOCHHE U [losiBiIeHME U pa3BUTHE OPTaHMYECKOM XUMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecrto u
HOMEHKJIaTypa 3HaYEHUE OPraHUYEeCKOW XMMHH B CHCTEME €CTECTBEHHBIX HayK.
OpraHUYECKUX XHWMHUYECKOE CTPOEHUE KaK IMOPSIJIOK COECIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIEHTHOCTH.
BEILIECTB OCHOBHBIE TOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOEHHUSl opraHudeckux coeauneHuit A.M. Bytieposa.

Vr J'IepO,Z[HHﬁ CKCJICT OpFaHquCKOﬁ MOJICKYIJIBI. 3aBHCHMOCTE CBOMCTB BC€IICCTB OT XHMHYCCKOI'O




CTpOECHMS MOJIEKYJI. FI30Mepus U u30MephI.

[lonatue o ¢yskuuoHansHoW rpynme. Panukan. IlpuHnunel kimaccuUKauyd — OpraHUYECKHX
coequHeHu. MexnyHaponHas HOMEHKJIATypa W IPUHLOUIBI  HOMEHKJIATYPbl  OPraHUYEeCKUX
coequHeHuil. [loHsTe 00 a3o0Tcolep)KalMX COEOUHEHMSIX, OMOJIOIMYECKM aKTHBHBIX BELECTBAX
(yrneBojax, kupax, Oenkax M Jp.), BBICOKOMOJIEKYJISIPDHBIX COEIMHEHMAX (MOHOMEp, IOJIUMeEp,
CTPYKTYpPHOE 3BEHO)

HpaRTn'{ecmle 3aHATHUHSA

Homenknatypa OpraHM4YecKHX COEIMHEHUI OTAENBHBIX KIIACCOB (HACBIIICHHBIC, HEHACHIIICHHBIC WU
apOMAaTHUYECKHE YTIIEBOJOPOJIBI, CIIUPTHI, ()CHOJBI, albACTHAbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHHEe TIOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OPraHMYECKUX BEIIECTB OTAEITBHBIX
KJIACCOB, WCIONB3Ys WX HAa3BaHUS IO CHCTEMAaTHYECKOW W TPHUBHAIBHONM HOMEHKJIAType (dTHJICH,
aleTHIeH, IniepuH, (eHomn, Qopmanbaerua, yKCycHas KHUCIOTa, MMMIUH). Pacuersl mpocteiimieit
(G opMyIIBI OPraHNYECKONM MOJICKYJIbI, HCXOJISl M3 2JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpPTaHHYECKHUX
COCJIMHEHU U

OcHoBHOE€ CoacpKaHue

12

Teoperuueckoe o0yueHue

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJIaccoB (0COOEHHOCTH
KJ1accU()UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOTMUYECKUH psa v ob1mas popmyina; U3oMepus;
(u3nyecKkre CBOMCTBA; XUMUYECKHE CBOMCTBA; CIOCOOBI MOTYUYEHHS]):

— TpeJeNbHbIe YIIIEBOAOPOAbl (aJdKaHbl M LUKJIOAIKaHbI). ['opeHne MeTraHa Kak OJMH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B IPOMBIIIIEHHOCTH U ObITy. CBOMCTBAa MPUPOJHBIX YII€BOJOPOI0B, HAX0XKICHUE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HenpenenbHble (aJKEeHbl, aJKUHBl M QJIKaJWEHbl) U apoOMaTUYeCKHe YIriIeBOJOpoAbl. lopeHue
alleTHJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU M PE3KH METAJNIOB

— KHUCIIOPOJCOAepKAIlNe COeAMHEHUS (CTUPTHI U (PEHOIbI, KapOOHOBBIE KUCIOTHI U A(PUPHI, aJIbICTHIbI
U KETOHBI, >XHUPBI, YriaeBojbl). [IpakTHdyeckoe NPUMEHEHHE STUIICHTIUKOJS, TIHIEpUHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, ameranbAeTHAa, YKCYCHOM KHUCIOTHL. Mpblla Kak COJMM  BBICIIUX
KapOOHOBBIX KHCJIOT. MOIOIINME CBOWCTBA MbLIa

— a30TCojiepKallfe COEAMHEHUs (aMUHBI M AMHHOKHUCIOTHI, Oeliku). BbICOKOMOJNEKYIspHbIE
COEMHEHMS (CUHTETHYECKHE U OMOJOTrMYecKH-aKTUBHBIE). MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO.
[TonmnMepu3anus 3TUIIEHA KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOJIb30BaHUS.

I'enernueckas cBS3b MEXKIY KJlacCaMH OPraHUYECKUX COEIMHEHUN

OK 01
OK 02
OK 04
I[IK 1.2




HpaRTn'{ecmle 3aHATHUHSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHA M MEXIyHAapOJHas
HOMEHKJIaTypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOJMYUYEHHUs): IpeAebHbIe (AIKaHbl U LUKJIOAIKAHBbI),
HenpeAeabHble (AIKEHbI, aJIKHUHBI U aJIKaJUEHbl) 1 apOMaTHUECKUE YIIEBOAOPOIbI, CIUPTHI U (PEHOIBI,
KapOOHOBbIE  KHCIOTBI W  3(QUpPHI, adbAETHIBl W  KETOHBbl, AaMHHbBI M  aMHUHOKHCJIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS. 3aJaHusl Ha COCTaBICHUE YPaBHEHUN XMMHMUYECKHX DPEaKLHH C
y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOCHUS

CocraBieHne cxeM peakuuid (B TOM 4YHCI€ 10 MPEAJOKEHHBIM IENOYKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OPraHUYECKHUX COCIUHEHUH OTIENbHBIX KJIACCOB, CIIOCOOBI
UX TOJY4YEHHs W Ha3BaHME OPraHMYECKMX COEJUHEHUH IO TPUBHAIBHOM WM MEXIyHApPOJIHOM
cHUCTeMaTUYeCKON HOMEHKIIAType.
Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOWCTBA OPraHUYECKUX
COEJMHEHUI OT/IENIbHBIX KJIACCOB

JlabopaTopHas padora

JIaGoparopHas pabota “IIpeBpalieHuss OpraHMYECKUX BEIIECTB MPU HarpeBaHUM'".
[Tonyyenue sTuneHa U U3y4eHHe ero cBOMCTB. MoaennpoBaHue MOJIEKY)I U XUMAYECKHUX MPEBPAICHUN
Ha [IpUMeEpE dTaHa, TUIICHA, alleTUIICHA U JP.

Tema 4.3.
WUnentuduxarms
OpPTaHHYECKUX
BEIIECTB, UX
3HAYEHUE U
MpPUMEHEHUE B
OBITOBOM U
MIPOU3BOICTBEHHON
EeSITETLHOCTH
YeJI0BEKA

OcHoBHOE CoACpPKAHUEC

Teopernueckoe o0yuenune

bruooprannueckue coenuHeHus. llpumeHeHne u Ouonoruyeckas ponb yriueBoaoB. OKHCIEHHE
YIJIEBOJOB — MCTOUYHUK OSHEPrHMM JKUBBIX oOpraHu3MoB. OONacTH NPUMEHEHUS aMUHOKHCIIOT.
[IpeBpamienuss OenkoB mnuiqu B opraHu3zMe. buonormyeckue ¢QyHkunm OenkoB. buonormueckue
¢byHKIMU kUpoB. Posib opraHnyeckoil XuMUM B pellieHUH Ipo0JIeM MUILEBOH 6e3011acHOCTH

Ponp opranwdeckoil XuMuUM B pEIMICHUH MPOOJEM JHEPreTHYeCKON O€30MacHOCTH, B Pa3BUTHHU
MEJUIIMHBI, CO3[JaHNN HOBBIX MAaTE€PUATIOB, HOBBIX HICTOUYHUKOB SHEPTUHU (AJIbTE€PHATUBHBIE HCTOYHUKU
sHeprun). OMNAacHOCTh BO3JCHCTBUS HA JKUBBIE OPraHU3MBl OPTaHUYECKHUX BEIIECTB OTEIBHBIX
KJIacCOB (YTJIEBOJOPOABI, CIUPTHI, (EHOIBI, XJIOPOPTaHUYECKHE MPOU3BOJHBIC, ANbJIETHIBI U Jp.),
CMBICJI TOKA3aTeNs MPEIeTbHO TOMYCTUMON KOHIEHTPAIMT

JlabopaTopHble 3aHATHSA

JlaboparopHas pabdota: “UneHTH(UKAIMS OPTAHUYECKUX COSAMHEHUN OTJEIbHBIX KIIACCOB”
Nnentudukanus opraHMIeCKuX COSTMHEHUN OTAETbHBIX KJIAcCOB (HA MpUMEpe albJeTHI0B, Kpaxmana,

OK 01
OK 02
OK 04
K 1.2




YKCYCHOW KHCJIOTBI, O€IKOB M T.I.) C MCIOJb30BaHUEM HUX (PU3MKO-XMMUYECKUX CBONCTB H
XapaKTepHBIX KA4YeCTBEHHBIX peakuuid. JleHarypamus Oenka mpu HarpeBaHuH. L[BeTHBIE peakuuu
0enkoB.BO3HUKHOBEHME aHAIUTUYECKOTO CHTHAJIA C TOYKM 3PEHUS XUMHUYECKUX IIPOLIECCOB IPHU
MPOTEKaHUU Ka4eCTBEHHOM PeaKIuy, MO3BOJISIONIECH HACHTH(PHUINPOBATH MPEII0KECHHBIE OPraHUYEeCKHE
BEILECTBA

Konrpoarnas CTpyKTypa U CBOICTBA OPraHUYECKUX BEIIECTB 2
pabora 3
Pa3znen 5. Kuneruueckue u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XHMUYECKUX PeaKIuii 4/3
Tema 5.1. OcHoBHOe coaep:xaHue 4 OK 01
Ckopoctb Teoperudeckoe odyuenue 1 OK 02
XAMIHECKHIX CKOpoCTh peakliu, ¢ 3aBUCUMOCTh OT Pa3lIMUHBIX (DAaKTOPOB: MPHUPOJBI PEArupyIOIIMX BEIICCTB, K 1.2
PCAKIAH. KOHIICHTPALMK PEarupyroiMx BEIIECTB, TEMIEpaTypsl W IUIOMAIU PEAKIIMOHHOW IMOBEPXHOCTH.
Xumuieckoe Temnosbie 3QPEKTHI XAMUIECKUX PEAKIMN. DK30- M SHIOTEPMUUYECKHE, PEAKIIUH.
PpaBHOBECHE O6paruMocTh peakiuid. XUMHUYECKOE PaBHOBECHE W €ro CMEIICHHE II0J JCHCTBHEM Pa3IMYHBIX
(bakTOpoB (KOHIICHTpAIMS PEareHTOB WM MPOAYKTOB PEaKIUH, JaBlICHHE, TEMIepaTypa) Ui CO3AaHusl
ONTHUMAJIBHBIX YCIIOBHUiI MpOTeKaHus XuMudeckux mpoiieccos. [punimn Jlelllarense
IpakTHyeckue 3aHATHS 3
Pelenre npakTHKO-OPUCHTHPOBAHHBIX 3a/JlaHUHl Ha aHAIW3 (AKTOPOB, BIHUSIOIMIMX HAa H3MECHCHHE
CKOPOCTH XMMUYECKOW peaKlny, B T.4. C TIO3UIMIA SKOJIOTHYECKH 11e71eCO00Pa3HOro MOBEICHHS B OBITY
U TPY/IOBOH JISSITENBHOCTH B IEIISIX COXPAHEHHSI CBOETO 3/I0POBBS M OKPYKAIOICH MPUPOTHOM CPEeIbl.
PemieHne mpakTHKO-OPHEHTHPOBAHHBIX 3aMaHuii Ha upuMeHeHne npuHiuna Jle-Illarense s
HAXOJXK/ICHHUS HANpPABJICHHUsS CMEIICHHS PABHOBECHUS XHMUYECKOW pEaKIMUu W aHaiu3 (PaKTOpOB,
BJIMSIIONIMX HA CMEIICHHE XMMUYECKOTO PAaBHOBECHSI
Pa3zneu 6. PacTBOpBI 4/3
Tema 6.1. OcHoBHOe coaepkaHue 2 OK 01
Honstre o TeopeTnueckoe ofydenne 1 OK 02
pacTBopax PacTBopenre Kak (U3UKO-XUMHUUECKHi mporecc. PactBopbl. CrnocoObl MPUTOTOBJIEHUsS PACTBOPOB. OK 07
PactBopuMocTs. MaccoBas monst pacTBOpeHHOro BemiecTBa. CMBICH TMMOKa3aTens MpeaebHO I[IK 1.2

JOMYCTUMON KOHLIEHTPALIMH U €T0 UCIOJIb30BAHUE B OIICHKE IKOJIOTHYECKOI 0€301MacHOCTH.
[IpaBuia sKoNOrMyYecKy 1enecooOpa3HOro MOBEAEHUS B OBITY U TPYJOBOW JESATENBHOCTH B LEJSAX
COXpaHEHUs1 CBOETO 30POBbsl U OKPYXKAIOLIEH NPUPOJHON CPEbl; ONACHOCTh BO3IECHCTBUS HA YKUBBIE




OpraHnu3MbI OIIPEACICHHBIX BEIICCTB.

I[MpakTuyeckue 3aHATHS

Pemenne IMPAKTUKO-OPUECHTHUPOBAHHBIX PACYCTHBIX 33HaHPII>i Ha paCTBOPLBI, UCIIOJIbB3YEMBIC B OBITOBOM U
HpOH?;BOI[CTBGHHOﬁ JACATCIbHOCTH 4YCJIOBCKA

Tema 6.2.
Hccnenosanue
CBOMCTB PacTBOPOB

OcHoOBHOE co/lep:KaHue

JlabGopaTopHble 3aHATUSA

JIabopatopHas pabora «IIpuroroBieHne pacTBOPOB».

[IpuroTtoBneHue pacTBOpPOB 3aJlaHHOM (MaccoBO, %) KOHLIEHTpalUH (C IPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMH) U ONPE/ICIIEHUE CPEAbl BOJAHBIX PACTBOPOB.

Pemienue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB

OK 01
OK 02
OK 04
IIK 1.2

IIpodeccuoHaILHO-OPMEHTHPOBAHHOE CO/lepKaHUeE (ColAep:KaHNe MPUKIATHOTO MOTYJIs1)

Pa3znen 7.

Xumusi B ObITY M IPOU3BOICTBEHHOM 1eATEJILHOCTH YeJI0BeKa

715

XuMmus B ObITY U
MIPOU3BOACTBEHHOMN
JeSITebHOCTH
yesioBeKa

OcHoOBHOE co/iep:KaHue

Teoperuueckoe o0yueHue

Hogelimme nocTuXeHuss XMMUYECKOH HAyKd U XUMHUYECKON TeXHOJIOTUH. Posib Xumun B obecnieyeHun
9KOJIOTMUYECKOM, SHEPTeTUYECKON U MUIIEBOM 0€301aCHOCTH, Pa3BUTHH MeIUIMHEL. [IpaBuia noucka u
aHauM3a XUMHYEeCKOoH HH(pOpMAlMM M3 pPa3jIMYHbIX MCTOYHUKOB (HayyHas W ydeOHO-HaydHas
JUTepaTypa, CpecTBa MaccoBor nHpopmanuu, cetb HTepHET)

HpaKanecmle 3aHATHUSA

[Tonck u aHanu3 KeCOB O MPUMEHEHUHM XMMHUYECKUX BEIIECTB U TEXHOJOTHHA C y4eToM OyayIiei
npodeccuoHalbHOM ~ EATEIbHOCTH MO  TeMaM:  BaKHEWIIWE  CTPOMUTENIbHbIE  MaTepHallbl,
KOHCTPYKLIMOHHBIE ~MaTepuaibl, KpAacKU, CTEKJIO, KEepaMHKa, MaTepuaibl g SJIEKTPOHUKH,
HaHOMATCpHaJIbl, TCKCTUJIIBHBIC BOJIOKHA, HCTOYHHKHU OHCPIrur, OPraHudCcCKUEC W MHUHCPAJIBbHBIC
yIoOpeHus, IeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

3ammra:lIpencraBienne pe3yabTaTOB penieHus KeicoB B (hopMe MIUHHU-IO0KIIAIa C TPe3eHTallueH

OK 01
OK 02
OK 04
OK 07
K 1.2

IIpoMe:xxyTouHasi aTTecTalus M0 TUCHUILIMHE (3a4eT)

Bcero

75




3. YciaoBus peaJu3auuyu NporpaMMbl JHCHUILIUHBI

3.1. MaTepuajbHO-TEXHHYECKOE O0ecreueHne

Jns  peanmuszauuu [OpOrpaMMbl  TUCHUIUIMHBI  JIOJDKHBI  OBITH  MPEIyCMOTPEHBI
CIIEAYIOIIME CHelHalbHble MOMEIICHUs: Yy4eOHBbIi KaOMHET XUMHH W/WIKM y4eOHOU
XUMHUYECKOH JTabopaToOpuH.

OoOopynoBanue  y4eOHOro ka0uHera (HarJsigiHble mocodus):  HAOOPHI
HIAPOCTEP)KHEBBIX MOJIENICI MOJIEKYJ, MOJIENH KPUCTALIMYECKHX PEHIETOK, KOJUIICKIUU
MPOCTBIX U CIOXHBIX BEIIECTB W/WJIM KOJJICKIUU MOJUMEPOB; KOJUIEKIUS TOPHBIX MOPOJ U
MuHepanoB, Tabnuna MenzaeneeBa, ydeOHbIe GWIBMBIL, U(POBBIE 00pa3OBaTEIbHBIC
peECypCHI.

Texnuveckue cpeacTBa 00y4eHHsI: KOMIIBIOTEP C YCTPONCTBAMHU BOCIIPOU3BEACHUS
3BYKa, MPHUHTEP, MYJIbTUMEIUA-TIPOCKTOP C OSKPaHOM, MYJIbTUMEIUIHAs [IOCKa, YKa3Ka-
pe3eHTep AJIs IPEe3eHTALUM.

Oo6opynoBanue jJadopaTopuu U padboyux MecT Ja0OPaTOPUM: MEH3YPKHU, TUTIECTKU-
KaleJabHUIbl, TEPMOMETPBI, MMKPOCKON, JYIbl, HpPEIMETHbIE M IOKPOBHbIE CTEKJIA,
TUTAaHIIETHI /ISl KaleIbHBIX PeaKkiuil, GuIbTpoBabHAS OyMmara, MpOMBIBAJIKU, CTEKJISTHHBIC
NpOOUPKH, PE3NHOBbIE MNPOOKH, (OHAPUKHU, HAOOpP PEAKTUBOB, CTEKISHHBIC MAaJIO0YKH,
IITATUBBI JUISI IPOOUPOK; MEPHBIEC LIMIUHAPHI, BOPOHKU CTEKJISTHHBIC, BOPOHKH JCIUTEIbHBIE
mmHapraeckue (50-100 mut), crymkm ¢ mectukoMm, (apopoBble YalIKH, MHHIETHI,
¢wibTpel  OymMakHBIC, BaTa, Mapiisi, YacOBBIE CTEKJA, JJIEKTPOIUIUTKH, JabopaTOpHbIE
IITaTUBBI, CIIUPTOBBIC TOPEJIKH, CIUYKH, IPUOOp I MONy4eHHs Tra3oB (WM IpoOupKa ¢
ra300TBOAHON TPYOKOH), JepxaTenu Aisi MpOOUPOK, CKISHKU Ui XpaHEHHUS pPEaKkTHUBOB,
pasznaTtovHble JOTKH; XuMmudeckue crakanbl (50, 100 m 200 mur); mmareiad; MUHIETHI;
TUTENIbHbIE LIMIIIBI; CEKYHAOMEpHI (TaliMepsl), MepHble npoOupku (Ha 10—20 M) U MepHBbIe
koiOb1 (25, 50, 100 u 200 mi), BoastHast OGaHsl (MJIM TEPMOCTAT), CTEKJISIHHbIE MAJOYKH;
KOHuYeckue KosObl i tutpoBaHus (50 u 100 mi); MHAMKATOpPHBIE MOJIOCKU JUIS
ompenenenuss pH W craHmapTHas WHAMKATOpHAs IIKala; YHUBEPCAJIbHBIA HMHIUKATOD;
nunetkyd Ha 1, 10, 50 mn (wnmmu nosatopsel Ha 1, 5 u 10 mut), OrOpeTkH ANl TUTPOBaHUS,
MeaunuHckue mmnpunbl Ha 100—150 mi, naGopaTopHble W/WIM aHATUTHYECKHE Becbl, pH-
METpBI, CYIIMIBbHBIN TIKad, U 1ap. JabopaTopHOE 000PYAOBAHUE.

3.2. YueOHO-MeTOANUYEeCKOe o0eceyeHue

1.T'abpuensn O. C. Xumus mis npodeccuil U crnenuaabHOCTeH TeXHUYEeCKOro mpoduis :
yuebnuk / O. C. I'abpuensia, U. I'. OctpoymoB. — 10-e uzn., ucnp. — Mocksa : Akagemus,
2022. — 267, [1] c., [4] n. uB. un. ;1. ISBN 978-5-0054-0476-3.

2. Eropos,B.B. O6mas xumusi: yd4eOHHUK A7 CPEAHEro NpoQecCuoHaIbHOro o0pazoBaHus /
B. B. Eropos. — Canxkr-Iletepoypr : Jlanp,2022. —192c.

3. Ilpecc,M.A. OOmas xumus: ydeOHOoe mocoOue sl cpenHero npodecCHoHAIBHOTO
obpazosanus / U. A. Tlpecc. — Canxrt-IlerepoOypr : Jlanp,2021. —496c¢.



JlomoTHUTEIbHBbIE HCTOYHHUKH
1. YepuukoBa H.IO., Memepskoa E.B. Pemaem 3amaunm 10 XUMHH
camocrosTensHo: yueOHoe mocodoue / H. FO. Uepnukosa, E. B. MemepskoBa —CaHKT-
[TetepOypr:Jlanp,2022. —328c.

HHTepHeT-pecypcesl

hemi.wallst.ru-«Xumus. O6pa3oBaTeIbHbINH CAUT IS IKOJILHHUKOB)
www.alhimikov.net-O6pa3oBaTenbHblil CAUT IS NIKOJIBHUKOB

chem.msu.su-DnexTpoHHast GHOIHOTEKA 10 XUMHH

Www.enauki.ru-MaTepHer-usaanue ais yaureneid «EcTecTBeHHbIC HAyKI»

1september.ru-Meronuueckas razera "[lepBoe ceHTOps"

hvsh.ru-XKypuan «XumMus B mKkose»

www.hij.ru/-XKypran«Xumust U )KU3HbY»

chemistry-chemists.com/index.html - Dnexrponnsiii xypHan «XUMHKA |

N LA WNE

XAMU.
https://foxford.ru/wiki/himiya-®oxchopa. YueOHUK 10 XUMUAU



http://www.alhimikov.net-образовательный/
http://www.enauki.ru-интернет-издание/
http://www.hij.ru/-Журнал
https://foxford.ru/wiki/himiya-Фоксфорд.Учебник

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCHHUIIJIMHbI
KoHTpoib W oOmeHka pe3ynbTaTOB OCBOCHMS AUCLMUIUIMHBI  PAaCKpPBIBAIOTCS  4epes
TUCIHUIUIMHAPHBIE ~ pPE3YJIbTAaThl,  HAMpaBJICHHbIE Ha  (QopMmupoBaHWE  OOMUX |
npodeccnoHaNbHBIX KOMIETEHIINN M0 pa3/iesiaM U TeMaM CoJiep KaHus yueOHOro Marepuarna.

Oob6mas/mpodeccuona
JIbHAsi KOMIIeTeHIIUs

Pa3zgen/Tema

THun oneHOYHbIX MEpPONPUATHA

OK 01. Beibupats
CrocoObI pelieHus 3a1a4
po(heCCHOHATILHOM
JCSITeIIbHOCTH
HMPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

P1.Temal.1l,1.2
P2.Temr 2.1, 2.2

P 3. Temsr 3.1,3.2,3.3
P4.Temr1 4.1, 4.2,4.3
P 5. Temsr 5.1

P 6. Temn! 6.1

P 7. Temsr 7.1

TectupoBanue

YcerHblil onpoc

XUMHAYECKUN TUKTAHT
NunuBuayanpHast caMOCTOSTEIbHAS
pabora [IpeacraBineHue pe3yabTaToB
MPaKTUYECKUX padoT
[IpencraBieHue pe3yabTaToB
71a00paTOPHBIX pabOT

3amura TBOPUYECKUX paboT

3amuTa HHIMBUYyaTbHBIX TIPOSKTOB
KontponbHas pabora

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOWCKA, aHAJIN3a U
UHTEPIpETANN
uH(pOpMAIINH, |
UH(POPMAIIMOHHBIC
TEXHOJIOTHH IS
BBITTOJIHCHUS 32144

P1l.Temal.1,1.2
P 3. Temsr 3.1, 3.2, 3.3
P4.Temsr 4.1, 4.2,4.3
P 5. Temnr 5.1
P 6. Temn! 6.1

P 7. Temnr 7.1

TectupoBanue

VYcrHblii onpoc

XUMHUYECKUH TUKTAHT
NunuBuayanbHas caMOCTOATEIbHAS
pabora [IpencraBneHue pe3yabTaToB
MPAKTHYECKUX padoT
IIpencraBnenue pe3yibTaToOB
71a00paTOPHBIX pabOT

3amuTa TBOPYECKHUX padoT

npodeccuoHaIbHON
3aiuTa MHIMBUYaTbHBIX TIPOEKTOB
eI TEIbHOCTH
KonTponbHas padbora
TectupoBanue
YceTHBIi onpoc
XAMHUYEeCKHU# TUKTAHT
OK 04. WNunuBuayanbHas CaMOCTOATENIbHAS
D¢ dekTuBHO P 2. Temnr 2.1, 2.2 paborta
B3aMMO/JICHCTBOBAT P 3. Temst 3.1,3.2,3.3 [IpencraBnenue pe3yabTaToB

b ¥ paboTaTh B

P4.Temsr 4.1, 4.2,4.3

MPaKTHYECKUX padoT

KOJUIEKTUBE U P 6. Temsl 6.1 [IpencraBnenue pe3yabpTaToB
KOMaH/1e P 7. Temsr 7.1 71a00paTOPHBIX pabOT
3aiuTa TBOPUECKUX paboT
3alunTa UHIMBUIYaIbHBIX TPOCKTOB
KonTponbnas pabora
OK 07. CopeiicTBOBaTh TectupoBanue
COXPaHEHUIO YceTHbIi onpoc
OKpY>Karollen Cpeibl, XUMUYECKUN TUKTAHT
pecypcocOepexeHuto, NunuBuayanbHas cCaMOCTOSITENIbHAS
MIPUMEHSATH 3HaAHUS 00 P 6. Temsl 6.1 pabora [IpencraBnenue pe3yabTaToB
M3MEHEHUU KIUMaTa, P7 Temut 7.1 MPAKTUYECKHUX PadoT

MPUHIIUIIBI OEPEKITUBOTO
IIPOU3BO/JICTBA,

3¢ PeKTUBHO NEHCTBOBATH
B YpE3BBIYAHBIX
CUTYaIUAX

[IpencraBnenue pe3yabpTaToB
1ab0paTopHBIX paboT

3aiuTa TBOPUECKUX paboT

3amuTa MHIMBUAYAIbHBIX IPOEKTOB
KonTponbHas pabora




