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1 OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBbI
YUYEBHOI'O IPEIMETA BOYVYIIL.0S «XUMMUS»

1.1. MecTto mnpeamMera B CTPYKTYpe OCHOBHOH Tmpo(ecCHOHAIBHOM
oOpa3zoBareqbHOl mporpammbl: OO0I11€00pa30BaATENbHBIN MPEaAMET «XUMUS
u3ydaercs Ha 0a30BOM ypOBHE B 00II€00pa30BaTEIbHOM ILHKIIE Yy4eOHOTO TUIaHa
OCHOBHOM MpoeccoHabHO 00pa30BaTeIbHON MPOTPAMMBI.

1.2. lleab 1 niIaHUpyeMble pe3yJIbTAThI OCBOCHHUA Y4eOHOI0 npeaMera:

Heab: ®@opmupoBaHHe Yy CTYACHTOB MPEACTABICHUS O XUMHYECKOU
COCTAaBISIIOIIEN €CTECTBEHHOHAYYHOM KApTHUHBI MHUpAa KAaK OCHOBBI TPUHSATHUS
pelieHud B JKU3HEHHBIX W TIPOU3BOJICTBEHHBIX CHUTYallUsIX, OTBETCTBEHHOIO
IIOBEJCHUS B IPUPOJHON Cpee.

3axayu yyeOHOro nmpeamera:

1) chopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHHUS XUMUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOLIEH Cpelie, IEIOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3M M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABIIATH (POPMYJIbl HEOPTAHUUECKUX U OPraHUYECKUX
BEILIECTB, YPaBHEHUS XHUMHUYECKHX peakluil, OOBACHATbH MX  CMBICI,
MHTEPHPETUPOBATH PE3YJIbTAThl XUMHUUECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEACHUS MPOCTEHIINX  XUMHUYECKUX
AKCTIIEPUMEHTAJIbHBIX HCCIICIOBAHUN ¢ COOJIIOJICHUEM TpaBUi  0€30MacHOTO
oOpalieHus ¢ BEIIeCTBaMu U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS UCIIOIH30BATh HH(POPMAIIMIO XUMUYECKOTO XapaKTepa U3
Pa3JIMYHBIX UICTOYHHUKOB;

5) cdopmupoBaTh  yMEHHS  NIPOTHO3MPOBATH  IOCIEACTBUS  CBOEH
NEATCIBHOCTH M XUMHUYECKUX MPUPOJHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX
IIPOLIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTIKEHUNA XUMUYECKON HAyKH

Y TEXHOJIOTUH ISl pa3BUTHS COITMATILHON U TPOU3BOJICTBEHHOM cdep.



Koa IIK, OK YMenus 3Hanusa
OK 01. BBI6I/IpaTL - YMEThb BBIABIATH XAPAKTEPHBIE | - BIAACTh CUCTEMON XMMHUYECKUX
CHOCOBEL perenus MpU3HAKU W B3AMMOCBA3b | 3HAHWH, KOTOpas — BKJOYACT:
W3YYCHHBIX MOHATHHA, MPUMEHSATH | OCHOBOITOJIAraroIHe MTOHSATHUS
3a/taq COOTBETCTBYIOIINE TMOHATHUS TPH | (XUMHUYCCKUH  DJIEMCHT, aroM,
Ipo(heCCHOHATBLHOM ONKMCAHUK CTPOCHHMS W CBOWCTB | 3JICKTPOHHAs 000JI0YKa aroma, s-,
HEOPTraHUYECKUX M OPTaHUYeCKUX | p-, O-3JIEKTpOHHBIC  OpOHTAIH
ICATCIIBbHOCTHU o
BEIICCTB M HUX IPEBPAICHHIA; | aTOMOB, HOH, MOJIeKYIa,
HNPUMCHUTCIIBHO K | BbISBIIATH B3aMMOCBS3b | BAJIGHTHOCTh,  3JIEKTPOOTpPHILIA-
Pa3IMYHBIM XUMHUYECKHX 3HAHUI C | TeJILHOCTh, CTEIEHb OKHCIICHHS,
MOHITHSIMA W TPEJCTABICHUSIMH | XUMUYECKas CBSI3b, MOJIb,
KOHTCKCTaM "
JPYTHX €CTECTBCHHOHAYYHBIX | MOJIIpHAs ~ Macca,  MOJISPHBII
MPEIMETOB; 0o0BeM,  YIICPOJHBIA  CKEIeT,
- YMETh UCIIOJIB30BaTh | (DYHKIIMOHAIbHAS rpymna,
HAaMCHOBAHHMS XUMHYCCKHUX | paliKall, H30MEpHs, H30MEpHI,
COCIMHEHUN  MEXIYHAPOIHOIO | TOMOJIOTHYECKHIA Psi, TOMOJIOTH,
coro3a TEOPETUICCKOU U | yTICBOMOPOABI, KHUCIOPOA- U
IIPHUKJIaTHOM XUMUHU U | a30TCOJICpIKAIIE  COCIUHEHUS,
TPUBUATBHBIE Ha3BaHHUs | OMOJOTHYECKH AKTHBHbBIC
BRXHCUIIMX BEHIECTB (ITWIIEH, | BemecTBa  (YIJICBOJABI,  KUPBI,
aleTuseH, rMiepuH, ¢eHou, | 6enKu), MOHOMEp,  IOJHUMED,
dbopManbaeru, YKCYCHasl | CTPYKTypHOE  3BEHO, BBICOKO-
KHCJIOTA, TJIUIMH, YrapHBIA Ta3, | MOJCKYJISPHBIC COCIMHCHUS,
YIJICKHCIIBIN ras, aMMHaK, | KpUCTaJLINYecKasi pelieTka, THITbI
raiieHas HM3BECTb, HEramicHas | XHMHUYECKHX peaknuit
U3BECTh, MHThEBass coda M | (OKHCIUTEIbHO-BOCCTAHOBUTEIb-
JIPYTHX), COCTaBISATH (OPMYJIBI | HbIE, 9K30- U JHJIOTCPMUYCCKUE,

HEOPTraHWYECKUX M OPraHUYECKHUX
BEILIECTB, YPABHEHUS XUMUUECKHUX
peakiuii, OOBSICHATh HMX CMBICI;

MOATBCPKIAATH XapaKTCPHBIC
XUMUYECKHE CBOMCTBA BELIECTB
COOTBETCTBYHOIIMMU
DKCIIEPUMEHTAMU U 3alUCAMU
ypaBHEHUU XUMHUYECKUX
peaxLuii;

- YMETb YCTaHaBJIMBATb
IIPUHAJIEKHOCTD U3Y4ECHHBIX
HCOPTaHNYCCKUX U OPTaHUYCCKUX
BEIIECTB K OIIPEIETICHHBIM

KJIaccaM U rpynmnaMm COE€IMHEHUU,
XapakTepU30BaTb HMX COCTaB U
BayKHEHTIIIEe CBOICTBA;
ONpeNeNsATh BUJBI XUMHUUYECKHUX
cBs3eil  (KOBaJIGHTHAas, WOHHAas,
MeTajuInuecKas, BOJIOPOJIHAS),
TUTIBl KPUCTAJUTMIECKUX PEIIETOK
BELIECTB; KIIacCU(UIIUPOBATH
XUMUYECKHUE PEAKIIHH;

- YMEThb MPOBOJUTH PACUYETHI IO
XUMHAYECKHM dbopmynam u

peakuuu
pactBop,
HEAJIEKTPOJIUTHI,
JTUTHYECKas JIACCOITUAITHS,
OKHUCITUTEND, BOCCTaHOBUTEb,
CKOPOCTh XMMHUYECKON pEaKIMH,
XUMHYECKOE paBHOBECHE),
TEOpUH U  3aKOHBl  (Teopus
XUMHUYECKOTO CTPOEHUS
OpraHMveckux Bemects A.M.
byrneposa, TEOpUs
3JIEKTPOJIUTHYECKON JIACCO-
UalW{, TEPUOJUYECKUN 3aKOH
J.N. MeHneneena, 3aKOH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH, CHMBOJINYEC-
KHM S3BIK XUMUH,

- (bakTomormUeckue CBEACHHUS O
CBOMCTBAxX, COCTaBE, MOJY4YCHUH
u 0e30macHOM HCTOJIB30BaHUH
BAKHEUIINX HEOPraHUYECKUX H
OpPTaHWYECKUX BEIIECTB B OBITY U
MpPaKTUYECKON NEeSATETbHOCTH
YeJI0BEKa;

HOHHOTO  OOMeHa),
AJIEKTPOJIHTHI,
AJIEKTPO-




YPaBHEHUSAM XUMHUYECKUX | - COPMUPOBATH MPEICTABICHHUS:
peakuuMidi C  MCIIOJb30BAHUEM | O XUMHUUYECKOM COCTaBIISIOLIEH
buznyeckux BEJIMYMH, | €CTECTBEHHOHAYYHOW  KapTUHBI
XapaKTepU3yIOIIKUX BELIECTBA C | MUpa, POJIM XUMHUM B MO3HAHUU
KOJIMYECTBEHHOMN CTOpPOHBI: | SIBJICHUI MIPUPOJIBI, B
Maccbl, oObema (HOpMaibHbIE | QOPMUPOBAHUM  MBIIUICHUS H
yCIIOBUSI)  Tra3oB,  KOJMYECTBA | KyJIbTYpHI JUYHOCTH, ee
BELIECTBA; UCTOJIb30BATh | (YHKIMOHATIBHONH TI'PaMOTHOCTH,
CUCTEeMHbIE XMMHMYECKHE 3HAHUA | HEOOXOAUMON  Uid  pelleHus
I TPUHATHS ~ PEHICHUH B | IPaKTUYECKUX 3a1a4y u
KOHKPETHBIX KU3HEHHBIX | DKOJIOTUYECKH  OOOCHOBAHHOTO
CUTYaIUsX, CBSI3aHHBIX C | OTHOUIEHUSI K CBOEMY 3J0POBbIO
BEILIECTBAMM U UX IPUMEHEHUEM. | M IPUPOJIHOM CpeJie.
OK 02. - YMETh aHaJIU3UPOBATh | - BJIAaAECTh OCHOBHBIMH METOJAaMU
W cnos30BaTh XUMHYECKYIO uH(pOpMaIIMIO, | HAYYHOTO TO3HAHMS BEIIECTB U
COBpEMEHHBIE [10JIy4aeM Y10 u3 PasHBIX | XHMHYECKHX SIBJICHUI
HUCTOYHUKOB (CPEICTB MAaccoBOii | (HaOsoneHue, U3MEpPEHHUE,
CpeCTBA HOUCKA, uHpopmanuu, cerb MHTepHET U | SKCIIEpUMEHT, MOAEIUPOBAHUE).
aHaJIn3a u npyrue);
MHTEepHOpEeTalluu - YMETh MPOBOJUTH PACUYETHI IO
uHdOpMaIUU U XUMHUYECKUM hopmynam u
HH(DOPMALIHOHHBIC YPaBHEHHAM XUMHUYECKUX
TEXHOJIOTHH IS peakuMii ¢  HCHOJb30BAaHUEM
bu3IIECKUX BEJINYHH,
BBITOJTHCHUS SaIIa‘{U XapaKTEePU3YIOIIMX BEIEeCTBA C
NPO(PECCHOHANBHON | kommuecTsenHoi CTOPOHBI:
JEATECIBbHOCTH Macchl, oObeMa (HOpPMaJbHBIC
yCIIOBUSI)  ra3oB,  KOJMYECTBA
BEILIECTBA;
- HCIOJIb30BaThb  CHUCTEMHbIE
XUMUYECKUE 3HaHUS JUTSt
NIPUHATUSA penieHuit B
KOHKPETHBIX KU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX c
BEILIECTBAMH U UX TPUMEHEHUEM.
OK 04. 3(1)(];)6KTI/IBHO - YMETh [UIAHUPOBATh U | - (aKTOJIOTHYECKUE CBEACHHUS O
B3aMMOJIENCTBOBATE BBITIOJIHATh XMMHYECKHH | CBOMCTBAX, COCTABE, IOJyYEHHUU
1 paboTaTh B DKCIIEPUMEHT (npeBpaiienus | 1 663v0HaCHOM HCITOJIb30BaHNN
OpPraHMYEeCKUX  BEUIECTB  MpPU | BAKHEHIIMX HEOPraHUYECKUX U

KOJIVLICKTUBE U
KOMaHIC

HarpeBaHWM, TOJIydeHHE ITHIICHA
U U3y4yeHHEe €ero  CBOICTB,
KadeCTBEHHbIE  pEakuuu  Ha
IBJETUABI, KpaxMmall, YKCYCHYIO
KHCJIOTY; JeHaTypamus OeIKOB
Opd  HarpeBaHuHW,  I[BETHbHIC
peaknuu  OCJIIKOB;  MPOBOJUTH
peakuMu  HOHHOTO  OOMeEHa,
ONpeneNnsaTb  Cpeay  BOJHBIX
pacTBOpOB, Ka4eCTBEHHBIE
peakuuu Ha cynbdar-, kapOoHaT-
U XJOPUI-MOHBI, Ha KaTHOH

OpPraHMYECKUX BEIECTB B OBITY U
IPAKTUYECKON JESTEIbHOCTH
YEJI0BEKa;

- TIOHMMAaTb U HCIIOJIb30BaTh
NPEeUMYIIeCTBA KOMAHAHON H
UH/IMBUYaTIbHOU PabOTHI;

- NPUHHUMATh LEJIH COBMECTHOMU
JESATENIbHOCTH, OPIraHNU30BbIBATh
U KOOPIWHUPOBATH NEHUCTBUS IO

€ee  JIOCTHIKEHHUIO:  COCTaBJIATH
IJIaH JCUCTBUH, PpACIPENEISTh
ponu C  y4ETOM MHEHUU
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aMMOHHUSI;  pemiatb  JKCIEpH-
MEHTAJIbHBIE 3aJa4d T0 TeMaM
"Meramiel" u "Hemeramiel") B
COOTBETCTBUM C  MpaBUIAMHU
TEXHUKH  O€30MacHOCTH  MpH
oOpalieHuM ¢ BeElIeCTBAaMU U
Ja00paTOPHBIM  000PYI0OBAaHUEM;
MIPEJICTaBIISITh pe3yIbTaThI
XUMHYECKOTO JKCIIEPUMEHTa B
dopme  3ammWcu  ypaBHEHHH
COOTBETCTBYIOILIUX pEaKIUi U
dbopMymupoBaTh  BBIBOABI  Ha
OCHOBE ATHX PE3yJIbTaTOB.

YYaCTHHKOB o0cyxnaTh
pe3yNbTaThl COBMECTHOM PabOTHI.

OK 07.
CopelicTBOBaTh
COXPaHEHUIO
OKPYKaIOUIEN CPEIbL,
pecypcocOepeKeHHUIO,
MPUMEHSTh 3HAHUS
00 U3MEHEHUU
KJIMMaTa, TPUHIIUIIBI
OEepEKIIMBOTO
MPOU3BOJICTBA,

b hexTuBHO
JIECTBOBATh B
YpE3BBIYANHBIX
CUTYaIHIX

- yMeThb coOnroAaTh IpaBUIIa
HKOJIOTMYECKH

1eecoo0pa3Horo MOBEICHUS B
OBITY u TPYI0BOM
JeSTENbHOCTH B HEesIX
COXpaHEHHUs CBOETO 3[I0POBbS U
OKpY Karolen MIPUPOTHOMN
Cpelbl; YYUTHIBATh OIMACHOCTb

BO31€HCTBUA Ha JKUBEBIE
OpraHu3Mbl OTpeIeICHHBIX
BCIIECTB, IOHMMas  CMBICI
MOKa3aTelIst MpeIeTbHOM

JIOTTYCTHMOM KOHIICHTPAITUH.

- chopmupoBaTh MpECTaB-
JICHUS: 0 XUMHYECKOU
COCTaBJIIONIENH €CTECTBEHHO-

HaYYHOM KapTHHBI MUpA, POJIH
XUMUM B TIO3HAHUU SBJICHUN
npupoasl, B (OPMUPOBAHUH
MBIIUIEHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIHOHAIb-
HOM rPaMOTHOCTH,
HEOOXOAMMOM /I peleHHs
HPaKTUYECKUX 3a1a4 u
9KOJIOTMYECKH OOOCHOBAHHOIO
OTHOILICHUS K CBOEMY
3JI0pOBBIO U IPUPOIHOI cpejie.




2 CTPYKTYPA U COAEPKAHUE YYEBHOI'O IPEIMETA

2.1. O0bem yueOHOro nmpeaMera U BUAbI Y4eOHOH padoThl

Bup yueOHoit padoThl O0bem B yacax
O06BeM 00pa3oBaTeIbHON MTPOTPAMMbl YIEOHOTO TIpeaMeTa 72
1. OcHOBHOE coaepKaHNE 70

B TOM 4YucCJi¢

TeopeTHyeckoe 00yueHue 36
JabopaTopHblie 3aHATHSA 32
KOHTPOJIbHbIE PA0OTHI 4
2. [TpodeccrnonanbHO-OpUEHTUPOBAHHOE COICPKAHUE 6

B TOM 4YHC(CJI€

TeopeTniecKoe 00yueHune 2

JIadopaTOpHbIE 3aHATHSA 4

CamocrosiTenbHas paboTa -

[IpomexyTouHas aTTeCTalUs 2
B (popme nuddepeHIUPOBAHHOIO 3a4eTa (3a4eT ¢ OLEHKOI)




2.2 Temamuueckuii naan u cooepycanue yueonozo npeomema bOYIL. 05 «Xumusn»

HaumeHnoBaHmue Conep:xanune yue0HOro marepuasa u GopmMbl OpraHu3anuu O6bem Koab! komnerenuui,
pa3/iesioB U TeM AeATEJHLHOCTH 00yYAIOLIHXCS B Hacax (popmupoBaHHIO
KOTOPBIX CIIOCOOCTBYET
3JIEMEHT MPOTrPaMMbI
1 2 3 4
Pazoen 1. Ocnoswvl cmpoenus eeuiecmea 8
Tema 1. 1 Conepkanue y4eOHOro MaTepuaJia
Crpoenue atomoB | TeopeTnueckoe odoyueHne
XUMUYECKUX CoBpeMeHHas Moiesib cTpoeHus aToMa. CUMBOJIMYECKHM SI3bIK XUMUH.
DJIIEMEHTOB U XUMHUYECKHUH 3JIEMEHT. DJIEKTPOHHAs KOH(pUTYpallus aToMa.
npupoza Knaccuukaius XuMU4IeCKHUX 3JIEMEHTOB (s-, P-, d-ayeMeHThI). BaneHTHbIe
XUMHUYECKOMN AJIEKTPOHBI. BaneHTHOCTh. DNIeKTpOHHAs TPUPOIa XUMUUECKOU CBSI3U.
CBSI3U DIEeKTPOOTPUIIATETHFHOCTD. BUIBI XUMHUYECKOU CBsI3M (KOBAJICHTHAS,
MOHHAs, METAJUIMYECKasi, BOJOPOJIHASI) U CIIOCOOBI €€ 00pa3oBaHUsI.
IIpakTnyeckue 3aHATHSA
Penienue 3a1anuii Ha KCIIOJIL30BAHUE XMMUYECKOM CUMBOJIMKYA U Ha3BaHUM 4 OK 01

COCIMHEHUN TT0 HOMEHKJIATYPE MEKIYHAPOIHOIO COI3a TEOPETUUECKON U
MPUKIIAJHON XWUMHU W TPUBHUAJIbHBIX Ha3BaHUW JJII COCTAaBJICHUSA
XUMHUYECKUX (POpMYJ JIBYXaTOMHBIX COCIWHECHHH (OKCHIOB, CYJIb(PHUIOB,
TUAPUAOB U T.M.) U APYTUX HEOPTraHUYECKUX COCAMHEHUN OTAEIbHBIX
KJIACCOB.

[IpakTrueckue 3a1aHUsI HA YCTAHOBJICHUE CBSI3U MEXK]1y CTPOCHHEM
aTOMOB XHUMHUYECKHUX 3JIEMEHTOB U MEPUOJNIECCKUM U3MEHECHUEM CBOMCTB
XUMHUYECKHUX IJIEMEHTOB U UX COSIUHECHUN B COOTBETCTBHHU C MOJIOKECHUEM
ITeprnoanueckon CUCTEMBI.

CamocTosiTeJibHasi padoTa 00y4aIIMXCs (He npedyCcCMOmpeHo)




Tema 1.2.
[Tepuoauueckuii
3aKOH U
MepUOInIECKast
cucrema J[. 1.
MenneneeBa

Conepxxkanue yueOHOro MmaTepuaJia

Teopernueckoe o0yueHnue

[Tepuomnueckas cucrema xumudeckux snemeHToB .M. Menneneena.
Ousznueckui cMmbici [lepuoanyeckoro 3akona JI.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUUYECKUX AJIEMEHTOB,
00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJIOKEHUEM XMMHUUYECKOTO0 AieMeHTa B [lepuoanueckont cucreme.
MupoBo33peHueckoe u HayyHoe 3HadeHue llepuoanueckoro 3akona /. 1.
Menpeneesa. [Ipornossr [I.11. Menaeneea. OTKpBITHE HOBBIX
XUMHYECKHX PJICMCHTOB.

I[IpakTuyeckue 3aHATHS

Pelienrie mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aaHUMN Ha
XapaKTePUCTHKY XMMHUYECKHX 3JIEMEHTOB «MeTtammueckue /
HEMETAJTIMYECKHE CBOMCTBA, AIIEKTPOOTPULIATEILHOCTh XUMUUECKHUX
AJIEMEHTOB B COOTBETCTBUHU C UX DJIEKTPOHHBIM CTPOCHUEM M TIOJIOKECHUEM
B MIEPUOJIMYECKON cucTeMe XumMuueckux aneMeHToB .M. Menneneenay.

OK 01, OK 02

Pazoen 2. Xumuueckue peaxyuu

Tema 2.1. Tunsr
XUMHUYECKUX
peakuuii

Conep:xanue y4e0HOI0 MaTepuasia

OK 01
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Teopernueckoe o0yuenue

Knaccudukanuys v TUIIBI XUMAYECKUX PEAKIIUN C y4aCTHEM
HEOPraHU4eCKUX BelecTB. COCTaBlIeHUE YPABHEHNUN peaKIuid
COEJIMHEHUS, PA3NI0KEeHHMsI, 3aMEIIeHUs, OOMEHa, B T.4. peaKlUil TOpEeHus,
OKHUCJICHUSI-BOCCTAHOBIICHHUSI.

YpaBHEHUS OKHCICHUSA-BOCCTAHOBICHUS. CTENEHb OKUCIICHHS.
OxucnuTens U BOCCTaHOBUTENb. COCTaBICHUE U YPABHUBAHUE
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOJIOM 3JIEKTPOHHOTO
Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU B IPUPOJIC,
MIPON3BOJICTBEHHBIX MPOIECCAX U KUZHEACATEILHOCTH OPTaHU3MOB.

IIpakTU4yeckue 3aHATHS

KonnuecTBeHHbIE OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE
3aKOHBI B XUMHUU U PACYETHI 110 YPABHEHUAM XUMHUUYECKUX peakuuii. Mob
KaK €IMHUIIA KOJIMYECTBa BellecTBa. MossipHas Macca. 3aKOHbI
COXpaHEHUSI MACChl ¥ dHEPTUH. 3aKOH ABOTaipo. MoJSIpHBIN 00BEM Ta30B.
OTHOCUTENBHAS TUIOTHOCTH ra30B. PacyeTsl MO ypaBHEHUSIM XUMUYECKUX
peakIuii ¢ UCIOIB30BAaHUEM MACChl, 00beMa (HOpMaJIbHBIE YCIOBUSI) Ta30B,
KOJINYECTBA BEILIECTBA.

CamocrosiTeJibHAs pa00Ta 00yYAKOIIUXCSH (He npedyCMOmpeHo)

Tema 2.2.

DNEeKTpOIUTHYEC
Kas TMCCOLIMAIIMS
Y HOHHBIA OOMEH

Copep:xanue y4eOHOro Mmarepualia

Teopernueckoe o0yueHune

Teopus 2JIEKTPOTUTUUECKON JrUccoanuu. MIoHbI. DJIEKTPOIUTHI,
HEIJIEKTPOIUTHI. Peakuu nonnoro oomena. CocraBicHHE peakIuit
MOHHOTO OOMEHa MyTeM COCTaBJICHHUS UX TIOJHBIX U COKPAIIICHHBIX HOHHBIX
ypaBHeHUI. KHUCIIOTHO-OCHOBHBIE pEeAKIIMU. 3aJJaHUs HA COCTABJICHUE
VIOHHBIX PEaKLIN.

OK 01, OK 04
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IIpakTnyeckue 3aHATHS

JlaGoparopHas paboTa ‘“THUIIbI XUMUYECKUX PEaKIui”.
HccnenoBanuie TUIOB (IO COCTaBY U KOJIMYECTBY UCXOJHBIX U
00pa3yIoluXCcs BEUIECTB) U MPU3HAKOB XUMUYECKUX PEAKIIHIA.
[IpoBenenue peakiyii HOHHOro 0OMeHa, ONpeieTICHUE CPEJIbl BOIHBIX
pacTBOpPOB. 3aJjaHusl HA COCTABJIEHUE NOHHBIX PEAKIUM.

CamocrosiTesibHas padoTa 00y4YaOIIMXCS (He npedycMOmpeHo)

Pazoen 3. Cmpoenue u ceolicmea Heop2aHu4ecKux 6euiecmae 16 OK 01, OK 02
Tema 3.1. Copaep:xanue y4eOHOIro MaTepuaJia

Knaccugpukanus, | Teoperndeckoe o0yueHHe

HOMeHKIaTypa U | [Ipenmer Heoprannyeckoi xumuu. Kinaccudukaius HeOpraHmueckux

CTpOCHUE BemecTB. [IpocThie u croxkHbie BemecTBa. OCHOBHBIE KIACChl CJIOKHBIX

HEOPraHUYEeCKUX | BEHIECTB (OKCUIBI, THIPOKCHUIBI, KUCIOTHI, COJIN). B3aMOCBs3b

BEIIECTB HEOPTaHUYECKUX BEIIECTB. ATperaTHbIe COCTOSIHUS BEIIECTBA. 4 OK 01, OK 02

Kpucramnueckue u aMmop@HbIe BelecTBa. TUIbl KPUCTATUTMYECKUX
pEelIeTOK (aTOMHAasA, MOJIEKYJIIpHAsl, MOHHASI, METAJIIMYECKas).
3aBUCUMOCTh (PM3MUECKUX CBOMCTB BEIIECTBA OT TUMA KPUCTAILITNYECKON
peLEeTKU. 3aBUCUMOCTh XUMHYECKON aKTUBHOCTHU BEIIECTB OT BUIA
XUMHYECKOMN CBSA3U U TUIA KPUCTAIUIMUECKON pemeTku. [IpunanHbl
MHOT000pa3usi BEIECTB.
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IIpakTnyeckue 3aHATHS

Homenknatypa HEOpraHMYeCKUX BEIIECTB: Ha3BaHUE BELIECTBA UCXOJIS U3
UX XUMHUYECKON (OPMYJIbI UM COCTABICHUE XUMUUECKON (POPMYJIbI
UCXOJs U3 Ha3BaHUs BellecTsa 1o MexxayHapoaHoi (MIOITAK) niu
TPUBHAJIBHON HOMEHKJIATYDE.

Pemenne nmpakTHUeCKMX 3aJaHM MO KIAacCU(pUKALUU, HOMEHKJIAType U
XUMUYECKUM (POpMyJiaM HEOPraHWYECKHX BEIIECTB Pa3IUYHBIX KJIACCOB
(yrapHblii Ta3, YIrJIEKUCHIBIA Ta3, aMMHUaK, TalleHas W3BECTh, HeralleHas
U3BECTh, MUThEBAs COAA M JIPYTMX): Ha3bIlBaTh U COCTABIIATH (POPMYIIbI
XUMHUYECKUX BELIECTB, ONPEAEISITh MPUHAIEKHOCTD K KJIaccy.
HcTouHNKN XUMUYECKOW HHpOpMaluu (CpeIcTB MacCOBOM MH(popMauuy,
cetb UnTepuer u apyrue). [lonck nHpopMannm no Ha3BaHUsM,
uACHTU(UKATOpPaM, CTPYKTYPHBIM opMyJiam.

CamocTosiTesibHasi padoTa 00y4alomMXcs (He npedycMompeHo)

Tema 3.2.
duszuko-
XUMHYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BEIIIECTB

Conepxkanue yueOHOro MaTepuaJia

Teopernueckoe o0yueHue

Mertanmnbl. O0mue pu3nueckue U XUuMUUECKUe CBOMCTBA METAJIJIOB.
CnocoObl oJTydyeHusl. 3HaYeHUE METAJIOB U HEMETAIJIOB B MPUPOJIE U
KU3ZHEIEATEeIbHOCTH YeJI0OBEKa U OpraHu3MoB. Koppo3usi MeTamioB: BUIbI
KOPPO3HH, CIIOCOOBI 3alTUThl METAJIJIOB OT KOPPO3HH.

Hewmeramnbl. O01mue pusnyeckre 1 XMMUYECKUE CBOMCTBA HEMETAIIIOB.
Tunuunsie cBoiicTBa HemeTaioB [V— VII rpynn. Knaccudukanus u
HOMEHKJIaTypa COeTuHEHNI HeMeTaoB. KpyroBopoThl OMOTeHHbIX
RJIIEMEHTOB B IPUPOJIE.

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX BELIECTB
(OKCUIOB, TUAPOKCUAOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COCAMHEHUH,
BBICIIIUX OKCHUJIOB U TUIPOKCHIOB.

OK 01, OK 02
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IIpakTnyeckue 3aHATHS

CocraBieHue ypaBHEHUN XHMHYECKHUX PEAKUIUNA C Yy4aCTUEM IPOCTBIX H
CJIO)KHBIX HEOPraHWYECKHX BEILECTB: METAUIOB U HEMETAJUIOB; OKCHUJOB
METaJIOB, HEMETAUIOB U aM(OTEpPHBIX JJIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBaHUI M aM(OTEPHBIX THAPOKCUIOB; HEOPTAHUYECKUX COJIEH,
XapaKTEepU3yIOIIUX UX CBOICTBA.

Pemenre npakTHKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha
CBOICTBA, COCTAaB, NMOJIYYEHUE U O€30IaCHOE UCIIOIb30BAHUE BAKHEUILINX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUECKON EATEIIBHOCTH
YeJI0BEKA.

Tema 3.3. Coaep:xanue y4eOHOro MmarepuaJjia
WNneatuduxamus | [lpakTudyeckue 3ansaTus JlabopaTopHble 3aHATHS
Heoprannueckux | Jlaboparopras pabota «aeHTH)HUKAINS HEOPTAHUISCKUX BEIICCTBY.
BEIICCTB Permenne JKCIEpUMEHTANBHBIX 3a7ad TI0 XHMHYCCKUM CBOHCTBaM
METAJIJIOB 1 HEMETAaJUIOB, 10 PACIIO3HABAHUIO W TMOTYYCHHIO COCIMHCHUIN
> 1O P Y 2 | 0K 01, 0K 02, OK 04
METAJIJIOB U HEMETAJIJIOB.
Wnertudukaiys HEOpraHUIeCKUX BEIISCTB ¢ UCIOJIb30BaHUEM UX
(U3HKO-XUMHUYECKUX CBOWCTB, XapaKTEPHBIX KAUECTBEHHBIX PEAKIIUN.
KauecTBeHHBIC peaKiiK Ha Cyab(aT-, KapOOHAT- M XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHHUS.
KonTpoJabHasi CrtpoeHue BelecTBa U XMMHUYECKHE peakiuu. CBOWCTBA HEOPTaHHMUECKHUX
p P P P 2 | OK 01, 0K 02, OK 04
pabora 1 BEIIECTB
Pazoen 4. Cmpoenue u ce0iicmea op2aHu4eCKux eeuiecne 24 OK 01, OK 02, OK 04

14




Tema 4.1.
Knaccuduxarnus,
CTPOCHHUE U
HOMCHKJIaTypa
OpraHUYCCKUX
BEIIECTB

Conepxxkanue yueOHOro MmaTepuaJia

Teopernueckoe o0yueHnue

IlosiBneHue M pa3BUTHE OPraHUYECKON XUMHHM Kak Hayku. [Ipeamer
OpraHU4eCcKON XMMUU. MeCTO U 3Ha4eHHE OPraHNYECKON XUMHUHU B CUCTEME
€CTECTBEHHBIX HayK.

XHAMHMUYECKOE CTPOCHUE KaK IOPAJOK COCIUHEHHsS aTOMOB B MOJIEKYJIE
COrJIaCHO MX BaJEHTHOCTU. OCHOBHBIE IMOJOKEHUS TEOPUH XUMHUYECKOTO
CTPOCHMS OPTraHMYECKHX coeanHeHnt A.M. bytiepoBa. YriepoaHslii
CKEJIET OpPraHUYEeCKOW MOJEKYJbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOEHHUS MOJIeKyIl. 3oMepus U n30MepHI.

[lonsTue o  ¢QyHkumoHanbHOW  rpynme.  Pagukan.  [IpuHOunel
KJ1accuukanuu OPraHUuYeCKUX COECTMHEHU. Mexynaponnas
HOMEHKJIaTypa W IPUHIUIBI HOMEHKJIATYpbl OPTraHUYECKUX COEIWHEHUU.
[TonsitTue 00 a3oTcomepKAIUX COECIUHEHUSX, OMOJIOTMYECKH AKTHUBHBIX
BelllecTBax (yrJieBojax, >Kupax, Oelkax W Jp.), BBICOKOMOJEKYJISPHBIX
COEIMHEHUSIX (MOHOMED, OJIMMEP, CTPYKTYPHOE 3BEHO).

IIpakTuyeckue 3aHATHS

HomenkiaTypa opraHu4ecKux COeIMHEHUN OTAEIbHBIX KIaCCOB
(HachIIIEHHBIC, HEHACKIIIICHHBIE U ApOMATUYECKUE YTIIEBOIOPOIbI, CIIUPTHI,
(heHOIBI, allbJIETU/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jip.) CocTaBiieHHE
TIOJTHBIX M COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJI OPTaHMYECKUX BEIICCTB
OTJICJIbHBIX KJIACCOB, UCTOJIb3Ysl UX Ha3BaHUs M0 CUCTEMAaTHYECKON U
TPUBUAJILHON HOMEHKJIATYype (3TUJIEH, alleTUJIEH, TIMUEpUH, GpeHo, hopMm-
aNbJIeTU]], YKCYCHas KUCJIOTa, TUIKH). PacdyeTsl mpocreieit GopMyibl
OpPraHUYECKON MOJIEKYJIbI, UCXO/ISl U3 AJIEMEHTHOrO cocTana (B %).

OK 01

OK 01, OK 02,
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Tema 4.2.
CBoiicTBa
OPTaHUYECKUX
COE€IMHEHUU

Conepxxkanue yueOHOro MmaTepuaJia

Teopernueckoe o0yueHnue

DU3NKO-XUMUYECKHUE CBOWCTBA OPraHUYECKUX COCAMHEHHM OTIEIbHBIX
KJ1acCcOB (0COOEHHOCTH KJIAaCCHU(PUKAIIMK U HOMEHKIIATypbl BHYTPH KJIacca;
rOMOJIOTHYECKUHA psAl u oOmas Qopmyna; wuzomepus; Qusnyeckue
CBOMCTBA; XUMUYECKUE CBOMCTBA; CIIOCOOBI MOTYUYEHHUS):

— IpeeNibHbIE YTIEBOIOPOIbI (AJIKaHbI U IUKIIOATKaHbl). ['opeHue MeTaHa
KaK OJIMH W3 OCHOBHBIX MCTOYHHUKOB TEIUIA B MPOMBIIUICHHOCTH U OBITY.
CBoiicTBa MPUPOJHBIX YIJIEBOJOPOJOB, HAXOXKACHUE B TPUPOJIE U
MIPUMEHEHHUE aJIKaHOB;

— HempeenbHble (AJKEHBbI, aJKUHBI W aJKaJUCHbl) U apOMaTHYECKHE
YTIE€BOAOPO/IBI. I'openue aleTuiIeHa Kak HUCTOYHUK
BBICOKOTEMIIEPATYPHOIO INIAMEHU JJISI CBAPKH M PE3KH METAJLIIOB.

— KHCIIOPOJACOJIEPKAIME COCNUHECHUS (CIIUPThI U (EHOJbI, KapOOHOBBIC
KUCIOTBI ¥ J(QUPBL, albJeruJbl U KETOHBI, J>KUPBI, YIJIEBOJIbI).
[IpakTueckoe TNPUMEHEHHE OTHICHIJIMKOJS, TIulepuHa, (eHona.
[Tpumenenue dhopmanpaeruaa, aneTaibIeruaa, YKCyCHOM KUCIOThI. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT. MOIOIIIIE CBOMCTBA MbLJIA.

— a3oTcojiepkKaliue COeAUHEHUsS (aMUHBI U aMUHOKUCIIOTHI, OEJKH).
BbICOKOMOJIEKYIISIpHBIE COEIMHEHHS] (CMHTETUYECKHE M OMOJIOrMYECKH-
aKTUBHbIE). MoOHOMEp, MoNMMep, CTPYKTypHOe 3BeHO. [lommmepusarms
ATUJIEHA KaK OCHOBHOE HAIPABJIEHUE €r0 UCIIOJIb30BAHUS.

['eHeTrueckas CBSA3b MEXJY KJaCCaMU OPraHUYECKUX COCTMHEHUHN.

12

OK 01, OK 02, OK 04
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IIpakTnyeckue 3aHATHS

CBolicTBa OpraHUYECKUX COCTUHEHUN OTIEIBHBIX KJIACCOB (TpUBUAIbHAS
U MEXIyHapoJgHas HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIOCOOBI
MOJIyYeHHs): TpeliesibHble (aJIKaHbl M LUKJIOAJIKaHbl), HENpeeiabHbIC
(aJIKeHbI, aJTKUHBI ¥ AJIKaJUCHBI) U apOMATUYECKUE YTIIEBOJOPOIbI, CTUPTHI
U ¢GeHoJIbl, KapOOHOBBIE KUCIIOTHI U A(PUPHI, AJIbJIETHABl U KETOHBI, AMUHBI
U AMHUHOKHCIIOTHI, BBICOKOMOJICKYJISIDHbIE COCIWHEHUS. 3aJaHus Ha
COCTAaBJICHUE YPABHECHUN XUMHYECKUX PEAKIUN C yYaCTUEM OPraHUYECKHUX
BEIIECTB HA OCHOBAHUY UX COCTABA U CTPOCHMUSI.

IIpakTyeckue 3aHATHS

CocraBiieHue cxeM peakiuil (B TOM YHUCJE IO MPEII0KEHHBIM IEToYKaMm
MIPEBpAICHUN), XapaKTEPU3YIOINX XUMUYECKHUE CBOMCTBA OPraHUYECKUX
COCIMHEHUN OTIEIBHBIX KJIAcCOB, CIOCOOBI MX IOJIYYEHHMS W Ha3BaHUE
OpPraHMYECKUX COCAUHEHUN TI0 TPUBHAIBHOM WM MEXKIYHAPOIHOU
CHCTEMAaTUYE€CKOM HOMEHKIIATypeE.

PemieHre nOpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM Ha
CBOMCTBA OPraHNYECKUX COCAUHEHUM OTAECIbHBIX KJIACCOB.

JlaGopatopnas pabora “IIpeBpalieHuss OPraHUYECKUX BEHIECTB MPHU
HarpeBaHuH .

[lonyueHue 3THIIEHA U U3YYEHHE €T0 CBOWCTB. MoaenupoBaHueE MOIEKYT U
XUMUYECKUX MPEBPAIEHUN HA TPUMEPE dTaHa, STHIICHA, alleTUICHA U JIp.

OK 01, OK 02, OK 04
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Tema 4.3. Conepxxkanue yueOHOro MmaTepuaJia
Unentudukanus | Teopernueckoe o0ydeHne

OpraHUYeCKUX buooprannueckue coenunenus. IlpumeHeHune u Ouosiornyeckas pojb OK 01. OK 02
BEILIECTB, UX yraeBofoB. OKHUCIEHHME YII€BOAOB — HCTOYHUK DJHEPTUM  JKHUBBIX OK 0 4’ OK 07’
3HAYCHUE U opranu3moB. O0nacTu npuMeHEHUs] aMUHOKUCIIOT. [IpeBpamienust 0enkoB ’
IIPUMEHEHUE B nuimy B opranusme. buonormueckue QyHkuuu OenkoB. buonmornueckue

OBITOBOM U byHKIUM kupoB. Poib opraHMdeckod XUMHUH B PEIICHUU MPoOJIeM

MPOU3BOJICTBEHH | MUIIEBOM 0€30MaCHOCTH.

OM NeATENIHOCTH | POoslb  OpraHWyeckoldl XWUMHUU B PCIICHHH TMPOOJIEeM HSHEPTreTUYECKON
YyeJa0BeKa 0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HCTOYHUKOB OJHEPruu (aJbTEPHATUBHBIE HCTOYHUKU SHEPIUM).
OnacHOCTh BO3ACHCTBUS HAa UBbIE OPraHU3Mbl OPraHUYECKHX BEILIECTB
OTAEJBHBIX KJIACCOB (YrJ1eBoI0pO/IbI, CIIUPTHI, beHoubl, 6
XJIOPOPTAaHUYECKUE MPOU3BOJIHBIE, ANIBJETUIBI U JIP.), CMBICI MOKa3aTels
IIPEJICIIBHO JIOMYCTUMON KOHICHTPALUH.

JlaGoparopuas pabota: “HneHTudukanus OpraHUYECKUX COCAUMHEHUN
OTZIEJIbHBIX KJIACCOB”

NnenTudukanus opraHUYECKUX COCIWHEHUN OTACIBHBIX KJIaccoB (Ha
npUMeEpe aidbIEruJIOB, Kpaxmalla, YKCYCHOM KHUCIIOTBI, OENKOB W T.I.) C
UCITOJIb30BAaHUEM WX (PU3UKO-XMMHUYECKUX CBOWCTB M XapaKTEPHBIX
KaueCTBEHHBIX peakiuid. JleHaTypaimus Oenka npu HarpeBaHuu. L[BeTHbIe
peaknuu OenkoB. BO3HMKHOBEHHE aHAJTUTHYCCKOTO CHUTHAJlA C TOYKH
3peHUs XUMUYECKUX MPOIECCOB MPU MPOTEKAaHUU KAYECTBEHHOM pEaKIInH,
MO3BOJISIONIEH  MICHTU(DHUIMPOBATH  MPEIJIOKEHHBIE  OPTraHUYECKUE
BEIIECTBA.

OK 01, OK 02, OK 04

KonTpoJubHas

paGoTa 2 CtpyKTypa U CBOMCTBA OPTaHUYECKUX BEIIECTB. 2 OK 01, OK 02, OK 04
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Pazoen 5. Kunemuueckue u mepmoouHamuiecKue 3aKOHOMEPHOCMU NPOMEKAHUA

g OK 01, OK 02
XUMUUECKUX PeaKyuil 4

Tema S. Conepxkanue yueOHOro MmarepuaJia

CkopocTb Teopernueckoe o0yueHnue

XUMHUYECKUX CKOpOCTh peakiiy, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (DaKTOPOB: MPHUPOJIBI
peaKkuui. pearupyronmx  BEIIECTB, KOHIEHTPALUH PEArupyrolluX  BEIIECTB,
XHUMHUYECKOE TEMIEPATYpbl M IUIONIAAM PEAKIMOHHOM IOBEPXHOCTH. TemnoBbie
paBHOBeECHE 3 (HEeKTh XUMUYECKUX PEAKIUN. DK30-U SHTOTEPMHUUECKHUE, PEAKIIHH.
OO6paTUMOCTh peakiuii. XUMUUECKOE PABHOBECHUE M €r0 CMEIICHHE TOJ
NEUCTBUEM pa3MYHBIX (PaKTOPOB (KOHIEHTpALMsl pPEAareéHTOB WM
NPOJAYKTOB  peakluu, JaBleHUE, TeMIeparypa) M  CO3JaHusd
ONTUMAJIbHBIX YCIOBUM MNPOTEKaHUS XWMHYECKUX MporeccoB. [IpuHumn
Jle llarenbe.

IIpakTuyeckue 3aHATHS

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJlaHU Ha aHaiIu3 (PaKToOpOB,
BIMSIOIINX HA H3MEHEHHE CKOPOCTH XHMHUYECKOM peakuu, B T.4. C
MO3UIIMI IKOJOTUUYECKH 11€71€CO00pa3HOr0 MOBEAEHUS B OBITY U TPYI0BOI
NEeATEIbHOCTH B LEISAX COXPAHEHHS CBOErO 3JI0POBbS M OKPYKAIOIIEH
MIPUPOTHOM CPELBI.

Pemienne  NpakTUKO-OPUEHTHPOBAHHBIX  3aJaHU HA  MPUMEHEHHE
npuHiuna Jle-lllarenbe a1 HaXOXIEHUS HANpPABJICHUS CMEILCHUS
paBHOBECHUSI XMMHUYECKOW pEaKIMu W aHajau3 (PaKkToOpoB, BIMSIOUIMX Ha
CMELIEHUE XUMHUYECKOI0 PAaBHOBECHS.

Pa3zoen 6. Pacmeoput 4 OK 01, OK 02, OK 07
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Tema 6.1.
Ilonsarue o
pacTBopax

Conepxxkanue yueOHOro MmaTepuaJia

Teopernueckoe o0yueHnue

PacTBopenune kak ¢usnko-xumuueckuii npouecc. PactBoprl. CrocoOb
IIPUTOTOBJIEHUST ~ pacTBOpoB.  PactBopumocTs.  MaccoBas  nois
pacTBOpeHHOro BemecTsa. CMBICH NOKa3aTens NPENeiabHO JOIYCTUMOM
KOHLEHTPallMd W €ro MHCHOJB30BAHME B OLEHKE 3KOJOTMYECKOU
0€30MacHOCTH.

[IpaBuia 3KOJOTMYECKH LIETECO00PA3HOTO MOBEACHUS B OBITY U TPYAOBOU
NEATEIbHOCTH B LEJISAX COXPAaHEHHS CBOErO 3JI0POBbSl M OKPYKAIOIIEH
IIPUPOJHOM CpPEAbl; OMACHOCTb BO3JICHUCTBUS HA JKHUBBIE OPTraHU3MBI
OIpEEICHHBIX BEUIECTB.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JJaHUI Ha paCTBOPBHI,

UCIOJIb3yeMbl€ B ObITOBOW M MPOU3BOACTBEHHOH JI€ATEIHOCTH YEJIOBEKA.

OK 01, OK 02, OK 04

Tema 6.2.
HccaenoBanue
CBOMCTB
pacTBOPOB

Conep:xanue y4e0HOTr0 MaTepualia

JlabopaTtopHas pabota «IIpurotoBiieHre pacTBOPOBY.

[IpuroToBieHne pacTBOPOB 3aqaHHOM (MaccoBOM, %) KOHIEHTparuu (c
MPAaKTUKO-OPUEHTUPOBAHHBIMU ~ BONIPOCAaMHU) U ONPEACIEHUE CPEJbl
BOJIHBIX PACTBOPOB.

Pemenue 3a1a4 Ha NPUTOTOBJIEHUE PACTBOPOB.

OK 01, OK 02,
OK 04, OK 07

IIpodeccnoHAILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (CoAepKaHue NPUKJIATHOIO MOIYJIA)

Pazoen 7. Xumusn ¢ 6vimy u npou3e00cmeeHHOU 0eamenbHOCHU Yel06eKa

OK 01, OK 02,
OK 04, OK 07
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Tema 7. Xumus
B OBITY U
IPOU3BOJICTBCHH
O IS TEIIbHOCTH
qeII0BeKa

Conepxxkanue yueOHOro MmaTepuaJia

Teopernueckoe o0yueHnue

Hogeitmue 10CTHXEHNS XUMUYECKOW HAYKU Y XUMHUYECKOM TEXHOJIOTHH.
Ponp xumuu B o0ecrieueHrH 3KOJIOTHYECKOM, SHEPTreTHYECKON U MUIIEBOM
0€301acHOCTH, PA3BUTUU MEAUITUHEL. [IpaBuia moucka u aHaian3a
XUMHUYECKOW HHGOPMAIIUK U3 PA3IMYHBIX UICTOYHUKOB (Hay4Has U y4eOHO-
Hay4JHas JIUTepaTypa, CpeacTBa MaccoBOi nHbopMaIiu, cetb MIHTepHET).

IIpakTH4yeckue 3aHATHS

[louck u aHanmM3 KEMCOB O MNPUMEHEHHH XHMHYECKUX BEUIECTB U
TEXHOJOTMM ¢ yderoM Oyayuiedl npodeccrnoHalbHOM AESITENbHOCTH IO
TEMaM: Ba)XHEWIIME CTPOUTEIBHBIE MAaTEPHANIbl, KOHCTPYKIIMOHHBIE
MaTepuaybl, KpacKH, CTEKJIO, KEpaMUKa, MaTEpHUAbl I JJIEKTPOHUKH,
HAaHOMATEpHUAJIbl,  TEKCTWJIBHBIE  BOJIOKHA,  HMCTOYHUKH  DHEPIHUH,
OpraHWYeCKWe M MMHEpaJbHbIE YAOOPEHHUs, JIEKapCTBEHHBIE BEILECTBA,
ObITOBasl XUMHs, POJb METAVIOB M CIUIABOB B TEXHHUKE, KOPPO3Us
METAJIJIOB U CIIOCOOBI 3aIIUTHI OT KOPPO3UH.

3ammra: IlpencraBneHue pe3ysbTaToB pelIeHUs] KecoB B (GopMe MUHU-
JIOKJIaJIa C TPE3CHTALNEN.

OK 01, OK 02, OK 04

OK 01, OK 02,
OK 04, OK 07

IIpoMexxyTouHasi aTTecTaUMs M0 TUCHHUILUIUHE (32a4€T)

OK 01, OK 02,
OK 04, OK 07

Bcero

72
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3 YCJIOBUA PEAJIM3ALIMU YYEBHOI'O IPEIMETA

3.1. lna peanu3anuu NPOrpaMMbl y4eOHOIO MpeaMeTa HOJKHbI OBITh
NpeAyCMOTPEHBI CJIeAYIIIHe ClielualbHble IOMELeHUs:

Kabuner CCTCCTBCHHOHAYYHbBIX AMCHUITJINH JJIA JJCKIMOHHbBIX W ITPAKTHYCCKUX

3aHITUU
- IOCTYII K CETU UHTEPHET;

- KOMIIJICKT MYJIBTHMGIII/IP'IHOFO 060py,[IOBaHI/IiI: IIPOCKTOD, HepCOHaHBHBIﬁ

KOMIIBIOTEP C JIUIIEH3UOHHBIM TPOrPaMMHBIM 00ECIICUCHUEM, IKPaH;
- CTOJI TIpEnoiaBaTe’s;

- CTYJ IIPENoAaBaTels;

- CTOJI yYUeHUYEeCKU — 16 miT.;

- CTyJl yYEHUYECKUN — 32 mT.;

- mKad A1 XpaHeHUs HarJISAHBIX TTIOCOOUH U INTEpaTyphI;

- yueOHO-MeTOoIMYecKas JINTepaTypa;

- y4eOHO-HaTJIS,IHbIC TTOCOOUS;

- IOCKa MEeJIoBasl.

JlaGopaTopus XuMuu

- Becol ananmutnyeckue HTR-220CE — 1 mir.;
- BeChl J1abopaTopHbIE — 5 IIIT.;

- akBaguctuuarop J19-10 — 1 mr.;

- MUKPOCKOIT — 5 1IT.;

- peppakromerp NPD-454 — 1mt.;
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- mKad cymuiabHbIN — 1 mT.;
- TEPMOMETP CTEKJISIHHBIA PTYTHBIN — 20 mmT.;
- TEPMOMETP CTEKIAHHBIN — 10 mT.;

- HOYTOYK mpotieccop ¢ 6a3oBoii uactoToi He Menee 2,4 I'T'1, konmuuecTBo snep 4;

O3V 8 I'6; nakorutenb SSD ¢ o6beMoMm 500 I'6; quaronans sxpana - 17,3”;

- npoekTop: NEC; paspemienne: 1920 x 1080 nukceneit; spkoctb: 4000 nromeH;

HAJIMYUE BCTPOCHHOIO AMHAMHKKA; HHTepdeiich noakmoucHus: D-Sub; HDMI,;

- 9KpaH JJIsl IPOEKTOpa: KpaH C AIEKTPONPUBOJAOM; BOZMOKHOCTb KPETUICHUS K
CTEHE WJIU K MOTOJIKY; MMOKPBITHE dKpaHa: 0e0e MaToBOE; pa3Mephl H300paKeHUS

(IIx B): 230 x 172 cwMm;

- CTOJI OCTPOBHOM C JIByMSI BCTpauBaeMbIMU TyMOaMH — 8 IIIT.;
- CTOJI-MOMKa OJIMHap. TpanenueBuIHas (CTEKIOMIACTUK) — 4 IIIT.;
- ctos nucbMeHHbIN (kieH) E66-01.53T — 6 mit.;

- mKad BHITSHKHOU (CTOJIEITHUIIA-KEpaMUKa) ¢ BOAOW — | 1mIT.;
- mKad s 1abopaTopHOI MOCYABI ABYXCTBOPYATHINA — 2 IIT.;
- CTOJI 1a0OPaTOPHBIN YCUIICHHBIN;

- wkad opucHb — 4 WT.;

- cremnax — 1 mr.;

- CTYJI TaOOpaTOPHBIN BBICOKUH 6€3 crimHKY — 20 1IT.;
Pabouee mecTo mpemnonaBares:

- HOyTOYK Mpoiieccop ¢ 6a30Boit yactoToir He MeHee 2,4 ['T1, konuuecTBo saep 4;

O3V 8 I'6; nakorurenb SSD ¢ o6beMom 500 I'6; auaronans skpana - 17,3”;
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- CTyJ1 OUCHBIN;
- CTOJI MMCHMEHHBIH;

- Ja36pHOE MOHOXPOMHOE MHOTO(YHKIMOHAIBHOE YCTPOUCTBO (hopmara A4;
JIBYCTOPOHHSISI TeYaTh / CKaHUPOBaHUE / KOMUPOBaHUE; HHTepPeiichl

noakirouenus: Wi-Fi, USB 2.0, RJ-45

3.2. UndopManmoHHOe o0ecneveHne peajin3auiu NporpaMmmbl

3.2.1. OcHOBHBIE ITEYATHLIE U3AHUSA

1. Xumus: EcrecTBeHHO-HAy4HbIN poQuiib: yueOHoe n3nanue / ['abpuensn
0O.C., OctpoymoB N.T"., OctpoymoBa E.E., CnankoB C.A. - MockBa : Akanemus,
2024. - 400 c. (O6meobpazoBaTenbHas moaAroToska B yupexaenusx CI10). - URL:
https://academia-moscow.ru - Pexum goctyma: DieKTpoHHas OuOIHOTEKA
«Academia-moscow». - TEKCT : 3JIeKTpOHHBI

3.2.2. OcHOBHBIE YJICKTPOHHbIC U3AHUS
1. Taopuensun O.C. Xumms: Ilpaktuxkym: DDVIIL: yuebHoe usznanue /

IMabpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A. - Mocksa : Axanemusi, 2024. - 0
c. (OO6umeoOpazoBarenpHass mnoarotoBka B yupexaenusx CIIO). - URL:
https://academia-moscow.ru - Pexum goctyma: OnekTpoHHas OuOIMOTEKa
«Academia-moscow». - TeKCT : 2JIeKTpOHHBIH

2. Tabpuensa O.C. Xumus: Tectl, 3amaun ¥ yopaXHEHHUsS: ydeOHOE
n3nanue / ['abpuensa O.C., JIeicoBa I'.I'. - Mocksa : Akagemusi, 2024. - 336 C.
(ObmeobpazoBatenbHass moaroroBka B yupexnenusx CIIO). - URL:
https://academia-moscow.ru - Pexum pgoctyma: OnekTpoHHas OuOIMOTEKA
«Academiamoscow». - TEKCT : AIeKTPOHHBIN

3.2.3. JlonoJIHUTEJIbHbIE€ HCTOYHUKH

1. DnexkTpoHHas 6ubnMoTeuHas cucrema «Jlanp» [DIeKTpOHHBIN pecypc| —

PexxuMm nocryma: https://e.lanbook.com

2. DnektpoHHas oOpazoBatenbHas miatgopma «HOpalt» [DaeKTpOHHBIM

pecypc] — Pexxum poctyna: https://urait.ru
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MMpCrnoaaBaTCiIcM

4 KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB OCBOEHUSA
YUYEBHOTI'O IIPEJIMETA BOYVYIIL.0S «XUMMUSD»

KonTpoib

)51
B

OILICHKAa
Imponecce

pPE3yNIbTATOB
MIPOBEICHUS

oOy4eHus
PaKTHYECKUX

OCYIICCTBIIACTCA

3aHIATUU U

J'Ia60paTOpHBIX pa60T, TCCTUPOBAHHA, a4 TAKIKC BBIITOJIHCHUA O6yan0HlHMHCH

HHAWBUYAJIBbHBIX BaﬂaHHﬁ, IIPOCKTOB, PICCJICI[OB&HHﬁ. P€3YJ'ILT3TBI 06y‘-ICHI/I}I

OIpCACIIA0T, YTO 06yqa101u1/1ec;1 AOJIKHBI 3HATh, IIOHUMATh U ACMOHCTPUPOBATH

10 3aBEPLICHUH U3yYEHHs Y4EOHOIr0 MpeaMeTa.
s hopMupoBaHusi, KOHTPOJSI U OLICHKU PE3yJIbTaTOB OCBOCHUSI yUYEOHOTO

IpeaMeTa UCIoNb3yeTcs (POH OLIEHOYHBIX CPEACTB.

Moayas/Pa3zaen/ THunbl 0LleHOYHBIX
Ne | OK/IIK y PesyabTaT 00yuenus .
Tema MepONpUATHI
| OcHoOBHOE co/lep:KaHue
1 Pasnen 1. OcHoBbl [ PopMyIHpPOBaTH
CTPOEHUA 0a30BbIe MOHATHSA U
BellecTBa 3aKOHbI XHMHH
1. Tect «CTpoeHue aToMOB
XHMHYECKHUX 3JIEMEHTOB U
IIPUPOJA XUMUYECKOHN CBAZH.
2. 3amauu Ha COCTaBICHHUE
XUMUYECKHX (hopmy
JIBYXaTOMHBIX COETUHEHUM
(oxkcu0B, Cynb(PUI0B, THIPUIOB
CocCTaBISITh XUMHYECKUE )
. |mTa).
(hopMyIIbI COeAMHEHHI B
CrpoeHue aToMOB 3. 3agaHus Ha UCIOIb30BaHHE
COOTBETCTBUH CO .
XUMHYECKAX XUMHAYECKON CUMBOJIMKHU U
CTEIIEHbIO OKHCIICHUS N N
1.1 |OKO01 [|>nemeHTOB H Ha3BaHUM COCIUHEHUH I10
XUMHYECKHUX DIIEMEHTOB,
npupoaa HOMEHKIJIATypPE MEKIYHAPOIHOTO
pHp . HUCXOS U3 BAJIEHTHOCTH P EIH P
XUMHYECKOH CBSI3U CO103a TEOPETUIECKOMN 1
Y DJIEKTPO- .
MPUKIIATHON XUMUHU U
OTPHUIIATETTLHOCTH .
TPUBHUAIIbHBIX Ha3BaHUN TSI
COCTaBJICHUS XUMHUYECKUX
dbopMyI ABYXaTOMHBIX
coeMHeHUH (OKCUIOB,
Cynb(hUI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTAaHUIECKUX
COEIUHEHHUHN OTHEIbHBIX KIaCCOB
12 OK 01 |[lepuonunueckuii  |[XapakTepu30BaTh 1. Tect «Metannuyeckue /
' OK 02 |3akoH ¥ TaOJaHIla |XMMHYECKHE DJIEMEHTHI B [HEMETAUIMYECKHUE CBOMCTBA,
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OK/IIK

Moayas/Pazaen/
Tema

Pe3yabTar 00yyeHus

Tunsl oeHOYHBIX
MeponpUuATHI

J.N. Menneneena

COOTBCTCTBHUU C UX
MOJIOJKEHUEM B
MePUOINYECKON CUCTEME
XAMUYECKHX 3JIEMEHTOB
.. MenneneeBa

AIEKTPOOTPULATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHX AJIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHHUEM M TIOJIOKEHHEM B
IIEPUOIUYECKON CUCTEME
XAUMUYECKUX dieMeHToB JI.1.
MenneneeBay.

2. IlpakTueckue 3a1anus Ha
YCTaHOBJICHUE CBSI3H MEX]Y
CTPOEHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U IEPUOANYECKUM
W3MEHEHUEM CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX
COEIMHEHUH B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpETUUYECKHUE 3aaHus Ha
XapaKTEPUCTUKY XUMHUECKUX
AJIeMEHTOB: «MeTannudyeckue /
HEMETaJUIMYECKUE CBOMCTRA,
AIEKTPOOTPUIATETBHOCTD 1
CPOJICTBO K DJIEKTPOHY
XUMUYECKHUX HJIIEMEHTOB B
COOTBETCTBUE C UX ANEKTPOHHBIM
CTPOEHUEM U TOJIOKEHUEM B
MEPUOJNYECKON CUCTEME
XUMHUYECKUX IJIEMEHTOB

JI.1. MeHaeneeBay.

Pazpmea 2.

peakuuu

XuMH4YecKue

XapakrepHu3oBaTh
THIIBI XUHMHYECKUX
peakuuii

KonTpoubnas padora
«CTpoeHne BemecTBa u
XUMHYECKHE PCAKIITNN

2.1

OK 01
OK 04

Tuel XUMHUYECKUX
peakuui

CocTraBisATh peakuuu
COCIMHEHMUS,
pasnoxeHusi, 0OMeHa,
3aMEIICHUS,
OKHCIIUTEIbHO-
BOCCTAHOBUTEJIbHBIE
peaKIuu.

1. 3amaum Ha cocTaBICHUE
YpaBHEHUU pEaKIUM:

— COCTMHEHM S, 3aMEIIEHUS,
pasnokeHusi, 0OMeHa;

— OKHCTUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUA C
HCIIOJIb30BaHUEM METO/a
AIIEKTPOHHOTO OalaHca.
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Moayas/Pazaen/

OK/IIK
Tema

Pe3yabTar 00yyeHus

Tunsl oeHOYHBIX
MeponpUuATHI

2. 3agaun Ha pacyeT MaccChl
BEILlECTBA MM 00BEMA

ra3oB 110 U3BECTHOMY KOJINYECTBY
BEILIECTBA, MAcce MM 00BEMY
OJTHOTO M3 yYacTBYIOUIHX B
peakLyy BEIIECTB; PACUETHI
Macchl (00bEMa, KOJIMUeCTBa
BELIECTBA) IPOJYKTOB PEAKIUH,
€CIIH O/THO M3 BEILIECTB UMEET
pUMECH.

2.2

DJIEKTPOJIUTHYEC-
Kasi IUCCOLIMAUI U
WOHHBINA 0OMEH

CocTaBnath ypaBHEHUs
XUMUYECKUX PEAKIIUN
HOHHOI'0 0OMeHa ¢
y4acTueM
HEOPTraHUYECKUX
BEILIECTB.

1. 3agaHus Ha COCTaBIICHUE
MOJIEKYJISIPHBIX U MOHHBIX
peaxuil ¢ yauacTueM KUCIOT,
OCHOBAHMUH U COJICH,
YCTaHOBJICHHE U3MEHEHHUS
KHCJIOTHOCTH CPE/IbI.

2. JJaboparopnas padota "Tursl
XUMHUYECKUX PeaKiui'.

Pa3nen 3. Ctpoenue u
CBOICTBA HEOPTAHNYECKHUX
BelIeCTB

HccaenoBarb cTpoeHue
M CBOiiCTBa
HEOPraHM4YeCcKuX
BellleCTB.

KonTposbnas padora
"CTpoeHue BeuecTBa u
XMMHYeCKHe peaKnumu.
CBoiicTBa HEOPraHUYECKUX
BelecTB' .
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OK/IIK

Moayas/Pazaen/
Tema

Pe3yabTar 00yyeHus

Tunsl oeHOYHBIX
MeponpUuATHI

3.1

OK 01
I1K..

Knaccudukanus,
HOMEHKJIATypa
CTPOCHHE
HEOPraHMYECKUX
BEILIECTB

Knaccudunuposars
HEOpraHUYEeCKue
BEIIIECTBA B
COOTBETCTBHUH C UX
CTPOCHHEM.

1. Tect «HomeHnkaTypa u
Ha3BaHME HEOPTaHUYECKUX
BEIIECTB UCXO/I U3 UX
XUMHUYECKON (HOPMYIIbI UITU
COCTaBJICHHE XUMUYECKOU
(bopMyIbI HCXO/IS U3 HAa3BaHUS
BEILECTBA 10 MEXAYHAPOIHOU
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3a/auu Ha pacyeT MacCOBOM
J10JTA (MacChl) XUMHYECKOTO
aIeMeHTa (COSUHEHNS) B
MOJIEKYJe (CMECH).

3. [IpakTrueckue 3a7anus 1Mo
KJaccu(uKalum, HOMEHKIIAType u
XUMUYECKUM (PopMyIiam
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. IIpakTudeckue 3a1aHus Ha
ompezeNieHue XUMUYECKOM
aKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BUIa XUMHUECKOH
CBSI3U U TUTIA KPUCTAIUTMIECKON
pemeTKH

3.2

OK 01
OK 02

dusnko-
XUMHUYCCKUEC
CBOMCTBaA
HEOPTraHUYECKHUX
BCIISCTB

VYcranaBiuBarth
3aBUCUMOCTh (PU3UKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKUX
BEILIECTB OT CTPOCHUS
aTOMOB M MOJIEKYII, a
Tax)Ke TUIIa
KPUCTAJUTMYECKOM
pELIETKHU.

1. Tect «OcobenHoctu
XUMHYECKHX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBaHU, aM(pOTEpHBIX
THJIPOKCHUJIOB U COJIEH».

2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKIUN
C Y4aCTHEM ITPOCTHIX U CJIOKHBIX
HEOpPraHMUYECKUX BEIIECTB:

OKCHIO0B METAJIJIOB, HCMETAJIJIOB U

aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM U aM(POTEPHBIX
T'MJIPOKCHUJI0B, HEOPTaHUYECKHUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA M CIIOCOOBI MOJTyYSHHS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOpETUUECKHE 3a/1aHus Ha
CBOICTBA U MOJy4YCHUE

28




OK/IIK
Tema

Moayas/Pazaen/

Pe3yabTar 00yyeHus

Tunsl oeHOYHBIX
MeponpUuATHI

HCOPTraHNYCCKUX BCIICCTB

3.3

OK 01
OK 02
OK 04

Nnentudukanus
HEOPTaHHYECKUX
BEIECTB

Uccnenosarts
Ka4ueCTBCHHBIC PEAKIINH
HEOPTraHUYECKHUX
BEILIECTB .

1. ITpakTUKO-OPUEHTUPOBAHHbIE
3aJlaHUs IO COCTABIICHUIO
XUMHUYECKUX PEaKIHii C yJacTHEM
HEOPraHUYECKUX BEIIECTB,
MCIOJIb3YEMBIX JIJISl UX
UJIeHTU(UKAITIY.
2.Jlaboparopnast pabora:
“Unentuduxanms
HEOPraHUYECKHUX BEIIEeCTB”.

Pa3nen 4. Ctpoenue u
CBOICTBA OPraHUYeCcKHX
BeleCTB

HccaenoBars cTpoeHue
M CBOHCTBA
OpPraHuYecKuX BellecTB

KonTposbnas padora
«CTpoeHue u cBoiicTBa
OpPraHM4ecKHX BElIecTB»

4.1

Knaccudukanus,
CTpOCHHE H
okolr [P
HOMECHKJIaTypa
OpPTaHHYECKHUX

BC€IICCTB

Knaccugpunuposars
OpraHUYeCKHe BEIIeCTBa
B COOTBETCTBHUU C UX
CTPOCHHUEM.

1. 3agaHus Ha COCTABIICHUE
Ha3BaHUH OPraHUYECKUX
COEJIMHEHUH 10 TPUBHUAIIBHOUN WJITH
MEXIYHApOAHOU
CHUCTEeMaTUYECKOI HOMEHKIIAType.
2. 3a7aHMs Ha COCTaBJICHHE
MTOJTHBIX M COKPAIIIEHHBIX
CTPYKTYPHBIX (hopMyI
OpraHWYECKHUX BEIECTB
OTJICIIBHBIX KJIACCOB.

3. 3aauM Ha onpezeneHue
npocreiei GopmMysl
OpraHUYECKON MOJIEKYJIbI, UCXOMs
13 3JIEMEHTHOTO cocTaBa (B %).

4.2

OK 01
OK 02
OK 04

CaoiicTBa
OpraHUYECKUX
COEIMHEHUN

VYcraHaBaIuBaTh
3aBUCHUMOCTH (PU3HUKO-
XHMHYECKHUX CBOHCTB
OpraHUYECKUX BELIECTB
OT CTPOEHUS MOJIEKYI.

1. 3amanus Ha cocTaBIICHHE
YPAaBHEHUN XUMUYECKUX PEAKLUN
C YYaCTHUEM OPraHUYECKUX
BCIIIECTB Ha OCHOBAaHUH UX
COCTaBa M CTPOCHMUS.

2. 3a7aHus Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOIINUX
XMMHUYECKHE CBOMCTBA C YUYETOM
MEXaHU3MOB MPOTEKAHUS IaHHBIX
peaKurii U TeHETUYECKOU CBSI3U
OPraHMYECKHX BEHIECTB Pa3HbIX
KJI1aCCOB.

3. PacuerHbie 3aa4yu 110
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Mopnyas/Pa3znen/

THunbl 0LlEeHOYHBIX

Ne | OK/IIK Pe3yabTar 00yyeHus .

Tema MeponpUuATHI
YPaBHEHUSAM PEAKLUI C y4acTUEM
OpPraHUYECKUX BEIIECTB.
4. JITaboparopnas pabota
“IIpeBpaleHus OpraHuYeCKuX
BEILIECTB IIPX HarpeBaHuu".

4.3 1.IIpakTHKO-OpUEHTUPOBAHHBIE
Unentuduxanms 3aJlaHUs IO COCTABIICHUIO
OpraHUYECKUX XUMHUYECKUX PEAaKLMN C yJaCTHEM

OK 0] |BCMecTs, nx Hccnenosath OpraHMYECKUX BEIIECTB, B T.4.
OKop |PHaucHuen KAaueCTBEHHbBIE PEAKIIUN |HUCIIOJIb3YEMBIX I UX
OK 04 IPUMEHEHUE B OpPraHUYECKUX uACHTH()HUKAIMY B OBITY U
OBITOBOI U COCIMHEHUI OTAENBHBIX |[MPOMBIIIJICHHOCTH.
MIPOU3BOICTBEHHOH | KJIACCOB. 2.JIaboparopnas pabora:
JESTENIbHOCTH “Unentuduxaiusi OpraHn4ecKux
YelnoBeKa COEIMHEHUH OTAENBHBIX
KJIacCOB”.
5 [|Pa3men 5. Kunerudeckue u | Xapakrepu3oBaThb
TepMOAMHAMHYECKH e BJIMSIHUE PA3JINYHBIX
3aKOHOMEPHOCTH (paxTopos Ha
NPOTeKaHUsl XMMHYECKHX |paBHOBecHe U CKOPOCTh
peakuuii XUMHMYECKHUX PeaKkuui
) XapaxkTepu3oBaTh [TpakTHKO-OpHEHTHPOBAHHbIE
BJIUSIHUE KOHIIEHTPAIlUM |T€OPETUUYECKHE 3a/1aHus Ha
pearupyromux BeuecT |aHain3 (akTopoB, BIUSIOMIUX HA
U TEMIIEpaTyphl Ha MU3MEHEHHE CKOPOCTH
CkopocTb CKOPOCTb XUMHUYECKUX  |XMMHUECKOH peakuuu. [IpakTuko-
OK 0l [xuMuyeckux peakuuin OPHUEHTUPOBAHHBIE 3aJJaHUs HA
OK 02 |peakuuil. XapaxkTepru3oBaTh pUMeHeHue npuHuumna Jle-
XuMHyeckoe BIIUSIHUE U3MEHEHUS [atenbe 11st HAXOXKIACHUS
paBHOBecHE KOHLIEHTPALlUU BEIIECTB, |HAIPaBJICHUS CMEIICHUS
peaxkuuu cpeasl u paBHOBECHSI XUMUYECKON
TeMIIepaTyphl Ha peakimy U aHanu3 (pakTopos,
CMEILEHNE XUMUUECKOTO |BIUSIOIINX HA CMEILIEHUE
paBHOBECHS. XMMHUYECKOTO PABHOBECHSI.
6 HccaenoBarth
Paszen 6. PacTsophr HCTHHHBIE PACTBOPBI C
3aJaHHbIMH
XapaKTepUCTHKAMH
6.1 OK 01 (IIonsTue o Pasnuuars ucTUHHBIE 1. 3amaun Ha IPUTOTOBIIEHUE
' OK 02 |pactBOpax pacTBOPBI. pacTBOpOB.
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Moayas/Pazaen/ Tunbl oeHOYHBIX
Ne | OK/IIK ¥ Pe3yabTar 00yyeHus .
Tema MeponpUuATHI
2. IIpakTuKO-OpUEHTUPOBAHHbIE
pacueTHbIe 3aJaHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOW U
MIPOU3BOJICTBEHHOU JESITETbHOCTU
4eJI0BEKa.
OK 01 HccnenoBath pusmko-
Uccnenosanue . Jlaboparopnas pabota
6.2 |OK 04 . XMMHUYECKHE CBOMCTBA | ,
CBOICTB pacTBOPOB [IpuroTroBneHue pacTBOpoB”.
HCTUHHBIX PACTBOPOB.
Il | [IpodeccuonanbHO-OpHEHTHPOBAHHOE CO/lep:kaHMe (coep:KaHNe TPUKJIATHOTO
MO/1YJIfA)
7 |Pa3zmen 7. OnenunBarThb 3amuTa Keiica (¢ yueTom
Xumus B ObITY U nocJjiecTBUsA ObITOBOW |Oynymieit npogeccHoOHATbHOM
NMPOU3BOACTBEHHOI U MPOU3BOJCTBEHHON |1eSITeJIbHOCTH).

ACATECJIbHOCTH Y€JI0BCKA

JeTeIbHOCTH
YyeJIOBeKa ¢ MO3UIMIi
IKOJOTHYECKOH
0€e30MmacHOCTH.

OK 01

OK 02 XuMmus B ObITY U )

OK 04 |MPOHM3BOICTBECHHOU

OK 07 |AeATenbHOCTH
4eJI0BEKa

O11eHUBATh MTOCHICACTBUSA
OLITOBOH U
MPOU3BOACTBEHHOMN
JIESITEILHOCTH YeJIOBEKa
C MO3UIIHI
9HKOJIOTUYECKOM
0C30IMacHOCTH.

Keiic (c yuerom Oyaymieit
npodeccuoHaNbHOM
JESITEIILHOCTH )
Bo3MOXHBIE TEMBI KENCOB:
1. ITorennenue kuMara u
BBICBOOOK/IEHUE Ta30BbIX
THJIPaTOB CO JIHA OKeaHa.

2. Byayue marepuainsl JUist
aBua-, MalIMHO- U
npUOOPOCTPOCHUSI.

3. HoBble maTepuansl ams
COJTHEYHBIX OaTapeit.

4. JIekapcTBa Ha OCHOBE
PaCTUTENHHBIX TTPENapaToB.
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