MMHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHUS POCCUIMCKON ®EJEPALINA
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KBaJIM(PUKALIHS
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Hosoypanbsck 2023



OJIOBPEHO:
Ha 3aCCIaHun
HHKHOBOﬁ MGTOI[H“IGCKOﬁ KOMHUCCHUHA

MH(OPMALIMOHHBIX TEXHOJIOTUI

[Tporoxom Ne _2 ot 01.03.2023r.

IIpencenarens LIIMK EH u CI'[]

Pazpaborana Ha ocHoBe ®I'OC CIIO
(yrBepxaeH Ilpukazom MunuctepcTBa
obpa3oBanuss W Hayku Poccuiickoi
®deneparuu ot 09 nexadbps 2016 1. Ne
1547, 3apEerucTpUpPOBaH
MunucrepcTtBoM roctunnu Poccuiickon
Oeneparun 26 gexabps 2016 .,
peructpanuonubiii Ne 44936), ¢ yuetom

IPUMEPHON OCHOBHOM
/ N.A. banakuna 00pa3oBaTeNbHOM  IPOrPaAMMBI, B
/ ; COOTBETCTBUU c JNCHCTBYIOIIAM
y4eOHBIM TUIAHOM, KOMITETEHTHOCTHOM
MOJICIIBIO BBITTYCKHHKA 10
CHEHUAIBHOCTH 09.02.07
Nudopmarmontbie CHCTEMBI u

MPOrPaMMHUPOBAHUE

Pabouas nporpamma yueoHou aucuuriauael BOVYILOS «Xumus» - HoBoypanbek:

N3 n-Bo xomremxka HTU HUAY MUOU, 2023. — 30 c.

AHHOTALIA
Pabouas mnporpamma yueOHoM jucnuiuimHbel  BOVYILOS  «Xumus»
NpeaHa3HaueHa Uil pealr3aludd  IPorpaMMbl  MOJATOTOBKH  CIEHHATIMCTOB

cpenHero 3BeHa 1o creuuanbHocTH 09.02.07 MH(bOpManMOHHBIE CHCTEMBI H
nporpammupoBanre CI1O B ouyHoi Popme oOydueHHss HA 6a3e OCHOBHOT'O OOIIIETO
oOpazoBanusi. ColepKUT pasaenbl: o0mas XxapakTepucThka padodeil mporpaMmmbl
yueOHOW TUCIUIUIMHBI, CTPYKTYpa M COJAEpKaHUE YU4eOHON AUCIMILTUHBI, YCIOBUS
peain3alnuy y4eOHOW JUCHMILIMHBL, KOHTPOJIb U OIIEHKA Pe3yJbTaTOB OCBOCHUS
yueOHON aucuuiuinHbl. Omnpenenser o0beM, coaepKaHUe, MOPAIOK H3YUYEHUs

y4eOHOM AUCIUIUIMHBI, @ TAKKE CIIOCOOBI KOHTPOJIS PE3YIbTaTOB €€ U3yUCHUS

Pazpaboruuk: ["arikoBa FO.B., crapmmii npenogasatens HTU HUAY MUOU

Penakrop: I'aukxosa FO.B.
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1 OBIIASI XAPAKTEPUCTUKA PABOYEM NPOI'PAMMBbI
YUYEBHOM JUCHUIIJIMHBI BOYIL05 «XUMMUSI»

1.1. MecTo AUCHMILVIMHBI B CTPYKTYpe OCHOBHOM MNpo(ecCHOHAIbHOI
oOpa3zoBareqbHOM mporpammbl: OO01Ie00pa3oBaTeNbHAs IUCHUIUIMHA «XUMUSD)
u3ydaeTcsi Ha 0a30BOM ypOBHE B 00111€00pa30BaTEIbHOM IIMKJIE Y4eOHOTO IJIaHa
OCHOBHOM Mpo(eccoHanbHO 00pa30oBaTeIbHON MPOTPAMMBI.

1.2. Ileqb U NJIaHUPYeEMBbIe Pe3yJbTATHI 0CBOCHUS IMCHUIIIMHbI:

Heab: ®dopmupoBaHHe Yy CTYACHTOB TMPEACTABICHHUS O XUMHYECKOU
COCTaBJISAIONICH €CTECTBEHHOHAyYHOU KapTHUHBI MHUpPa KaK OCHOBBI MPUHSITHS
pelieHud B JKU3HEHHBIX W TIPOU3BOJICTBEHHBIX CHUTYallUsIX, OTBETCTBEHHOIO
MOBEJICHUS B IPUPOIHON Cpe/Ie.

3ajaum JUCUUIJIMHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOLIEH Cpelie, NEIOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABJISITH (POPMYJIbl HEOPTAHUUECKUX U OPTaHUYECKHUX
BCILIECTB, YpPaBHEHUS XMMHUYECKHX pEaKlMi, OOBICHATH HUX  CMBICI,
MHTEPIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEACHUS MPOCTEHIINX  XUMHUYECKUX
AKCTIIEPUMEHTAJIbHBIX HCCIIEIOBAHUN ¢ COOJIIOJICHUEM TpaBUiI  0€30MacHOro
oOpalieHus ¢ BEIIeCTBaMu U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS UCIIOIL30BaTh MH(OPMALIMIO XMMHUYECKOTO XapaKTepa U3
Pa3JIMYHBIX UICTOYHUKOB;

5) cdopmupoBaTh  yMEHHS  NIPOTHO3MPOBATH  IOCIEACTBUS  CBOEH
NEATCIBHOCTH M XUMHUYECKUX MPUPOJHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX
ITPOLIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTIKEHUNA XUMUYECKON HAyKH

Y TEXHOJIOTUH ISl pa3BUTHS COIMAILHON U TPOU3BOJICTBEHHOM cdep.



Koa IIK, OK YMenus 3Hanusa
OK 01. BBI6I/IpaTL - YMEThb BBIABIATH XapAKTEPHBIC | - BIAJAETh CUCTEMOM XUMHYECKHUX
CIIOCOGEI perenus MpU3HAKU W B3aMMOCBASH | SHAHWH, — KOTOpasd  BKJOYACT:
W3YYEHHBIX TMOHSATHUH, MTPUMEHSATH | OCHOBOIIOIATAIOIINE TTOHSTHS
3a/taq COOTBETCTBYIOIINE TMOHSATHUS TPH | (XUMHUYCCKUH  DJIEMCHT, aroM,
podecCHOHATBHOM ONHMCAaHWUU CTPOCHUS W CBOKMCTB | DJIGKTPOHHAs 000JIOYKA aToMa, S-,
HEOPTraHMYECKUX M OPraHUYeCKUX | p-, O-3JICKTpOHHBIC OpOHTAIH
ACATCIIBHOCTU o
BEIIECTB M HUX MPEBpaIIEHUI; | aTOMOB, HOH, MOJICKYJIa,
OPUMCHHUTCIIBHO K | BbISABIIATH B3aMMOCBS3b | BJIGHTHOCTb,  3JIEKTPOOTpPHULIA-
Pa3IMYHBIM XUMHYECKHUX 3HAHUH C | TEIBHOCTD, CTCIEHb OKHCIICHHS,
MOHITHSIMA W TPEJCTABICHUSIMH | XUMUYECKas CBSI3b, MOJIb,
KOHTCKCTaM "
JIPYTUX €CTECTBEHHOHAYYHBIX | MOJISIDHAsE ~ Macca,  MOJIIPHBIN
MPEAMETOB; 0o0BeM,  YIICPOJHBIA  CKEIeT,
- YMETh HCITIOJIB30BaTh | (yHKIIMOHATbHAS rpyIma,
HAaMMEHOBAaHUS XUMUYECKUX | pauKal, H30MEPHs, H30MEPHI,
COCIMHEHUN  MEXIYHApOIHOIO | TOMOJOTHYECKHM PsiA, TOMOJIOTH,
cor03a TEOPETHYECKOM U | YIJIEBOJIOPOJBI,  KUCIOPOI- |
MIPUKJIATHOMN XUMHH U | a30TCOJIep)KAIUE  COSTUHEHUS,
TPUBUATBHBIE Ha3BaHUs | OMOJOTHYECKH AKTHBHbBIC
BaXHEHIIUX BemecTB (ITUJICH, | BelmlecTBAa  (YIJI€BOIBI,  KUPBI,
aneTuseH, rMiepuH, ¢enou, | OenKu), MOHOMEp,  IOJHUMED,
dbopmainberusm, YKCYCHasl | CTPYKTYpHOE 3BEHO, BBICOKO-
KHUCJIOTA, TJUIMH, yrapHbBIM ras, | MOJIEKYJSPHBIC COCTMHCHMUS,
YTIICKUCIBIN ras, aMMHaK, | KpUCTAJUTMYECKasl PelIeTKa, TUIIbI
raiieHas HM3BECTb, HEramicHas | XHMHUYECKHX peaknuit
U3BECTh, MHThEBass coda M | (OKHCIUTEIbHO-BOCCTAHOBUTEID-
JIPYTHX), COCTaBISATH (OPMYJIBI | HbIC, 9K30- U JHIOTCPMUYCCKUE,

HCOPIraHUYCCKUX U OPraHUYCCKHUX
BCIICCTB, YPAaBHCHUA XUMHWYCCKUX
peaKuHﬁ, OOBSICHATh HX CMBICIJI;

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

- YMETb YCTaHaBJIMBATb
IIPUHAJIEKHOCTD U3Y4ECHHBIX
HCOPTaHNUYCCKUX U OPTaHUYICCKUX
BEIIECTB K OIIPEIEICHHBIM

KJIaccaM U rpynmnaM COE€IMHEHUU,
XapaKTEepU30BaTh HMX COCTaB U
BayKHEHTIIIE CBOIICTBA;
ONpeNeNsiTh BUJBI XHUMHUUYECKHUX
cBs3eil  (KOBaJIGHTHAas, WOHHAas,
MeTaJlJInYecKas, BOJIOPOJIHAS),
TUNBl KPUCTALIUYECKUX PEIIETOK
BEILIECTB; KIIacCU(UIIUPOBATH
XAMHYECKHE PEAKIINH;

peakuuu
pactBop,
HEAJIEKTPOJIUTHI,
AJIEKTPOJIUTHYEC-Kas
JUccolanus, OKHUCJIUTEND,
BOCCTAaHOBUTEb, CKOPOCTH
XUMUYECKOM pEeaKkIuu, XUMUYec-
KO€ paBHOBECHE), TEOpUU W
3aKOHBI  (TEOpHS XHUMHUYECKOTO
CTPOCHHUSI OPTaHUYECKUX BEIIECTB
AM. byrneposa, Teopus
3JIEKTPOJIUTHYECKON JIACCO-
HUalW{, TEPUOJUYECKUN 3aKOH
J.N. MeHneneena, 3aKOH
COXpaHEHUs Macchbl),
3aKOHOMEPHOCTH, CHMBOJINYEC-
KU SI3BIK XUMMH,
(baKTOJIOTUYECKHE CBEACHHS O
CBOMCTBAxX, COCTaBe, MOJY4YCHUH
u 0e30macHOM HCTOJIb30BaHUH
BAKHEUIINX HEOPraHUYECKUX M
OPTaHWYECKUX BEIIECTB B OBITY U

HOHHOTO  OOMeHa),
AIEKTPOJIUTHI,
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- YME€Th NPOBOAMTH PACYETHI IO
XUMHYECKUM bopmynam u
yYpaBHEHUSIM XUMUYECKUX
peakuuii C  UCIOJb30BaHUEM
bu3nueckux BEJINYMH,
XapaKTepU3YIOMUX BEIIECTBA C
KOJINYECTBEHHOMN CTOPOHBI:
Maccel, oObemMa (HOpPMaJIbHBIE
yCIOBMs)  Ta3oB,  KOJUYECTBA
BEIIIECTBA, HCIOJIB30BATh

MPaKTUYECKOU
YEJI0BEKA;

- copMUpPOBaTH MPEICTABICHHUS:
0 XHMMMYECKOM COCTaBISIOLIEH
€CTECTBEHHOHAYYHOW  KapTHUHBI
MHUpa, POJM XMUMHHU B TO3HAHUU
SBJICHUI MIPUPOJBDI, B
(GOpMUPOBAHUN  MBIIUICHUS |
KYJIBTYpbI JUYHOCTH, ee
(GYHKIMOHATIBHONH TI'PaMOTHOCTH,

JACATCIBbHOCTH

CUCTEMHbIE XMMHYECKHE 3HAHUA | HEOOXOAUMON  JUid  pelleHus
I TPUHATHS ~ PEHICHUH B | IPAKTUYECKUX 3a1a4y u
KOHKPETHBIX KU3HEHHBIX | DKOJIOTUYECKH  OOOCHOBAHHOTO
CUTYalusX, CBSI3aHHBIX C | OTHOUIEHUS] K CBOEMY 3J0POBbIO
BEILIECTBAMM U UX IPUMEHEHUEM. | M IPUPOJIHOM CpeJie.
OK 02. - YMETh aHaJIU3UPOBATh | - BJIAaAECTh OCHOBHBIMH METOAAaMU
W cnons30BaTh XUMHUYECKYIO uH(OpMAaIIMIO, | HAYYHOTO TO3HAHMS BELIECTB U
COBPEMEHHBIE M0JIy4aeM Yo u3 PasHBIX | XHMHYECKHX SIBJICHUI
HUCTOYHUKOB (CPEICTB MAaccoBOii | (HaOioneHue, U3MEpPEHHUE,
CpeacTBa Honcka, uHbopMauyy, ceTh MHTEpHET U | SKCIIEPUMEHT, MOJECIUPOBAHHE);
aHaIM3a u pyrHe);
HHTCPIIpCTAllnA - YMETb IPOBOJHUTH PACYETHI IO
uHdopMaIuu u XUMUYECKUM  dopMylram  ©
MH(POPMALIMOHHBIE YPaBHEHHAM XUMHUYECKUX
TEXHOJOTHHU JUIS peakuMii ¢  HCHOJb30BAaHUEM
bu3IIECKUX BEJINYHH,
BBITIOJIHCHUA 3a4a4
. XapaKTEePU3YIOIIMX BEIIEeCTBA C
PO eCcCHOHANBHO KOJIMYECTBEHHOU CTOPOHBI:
ACATCIBbHOCTH Maccel, oObemMa (HOpMalbHBIC
yCIIOBUSI)  ra3oB,  KOJMYECTBA
BELIECTBA;
- HCIOJIb30BaThb  CHUCTEMHbBIE
XUMHUYECKHE 3HaHUS JUTSt
NIPUHATUSA penieHuit B
KOHKPETHBIX KU3HEHHBIX
CUTYalusX, CBSI3aHHBIX c
BEILIECTBAMH U UX TPUMEHEHUEM.
OK 04. 3(1)(];)6KTI/IBHO - YMETh IUIAHUPOBATh U | - (aKTOJIOTHYECKUE CBEACHHUS O
B3aMMOJIENCTBOBATE BBITIOJIHATh XMMHYECKHH | CBOMCTBAX, COCTABE, IOJyYEHHUU
1 paboTaTh B DKCIIEPUMEHT (npeBpaienus | u 663v0HaCHOM HCITOJIb30BaHNN
OpPraHMYEeCKUX  BEUIECTB  MPHU | BAKHEHIIMX HEOPraHUYECKUX U

KOJIJICKTUBEC U
KOMaHIC

HarpeBaHWM, TOJyYCHHUE JTUIICHA
U HW3y4yeHHE €ero  CBOWCTB,
KayeCTBEHHBIE peaknuu Ha
aNbJIETUIbI, Kpaxmal, YKCYCHYIO
KHCIIOTY;, JeHaTypamus OelKOB
npu HarpeBaHuw, LIBETHBIE
peaknuu  OCJIKOB;  MPOBOJUTH
peaxiuu HOHHOTO obMeHa,
OTIPE/ICIIATh Cpely  BOJHBIX
pacTBOpPOB, KayeCTBEHHEIE

OpPraHMYECKUX BEIECTB B OBITY U
IIPAKTUYECKON JESTEIbHOCTH
YEJI0BEKa;

- TIOHMMAaTb M HCIIOJIb30BaTh
NpPEeUMYIIECTBA KOMAHIHOM U
UHIMBUAYaIbHOU PabOTHI;

- NPUHHUMATh LEJIH COBMECTHOMU
JESATENIbHOCTH, OPIraHNU30BbIBATh
U KOOPIWHUPOBATH NIEHUCTBUS IO
€€  JOCTHKEHHUIO:  COCTaBIISIThH
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peaknuu Ha cyib(par-, kapOoHaT-
U XJOpUI-HOHBI, HA KATHUOH
aMMOHHUSI,  pemiatb  JKCIEepH-
MEHTAJIbHBIE 33aa4d TI0 TEeMaM
"Meramiel" u "Hemeramiel") B
COOTBETCTBUM C  MpaBWIAMHU
TEXHUKH  O€30MacHOCTH  MpH
oOpalieHun ¢ BeElIeCTBaMU U
J1a00paTOPHBIM  000PYIOBAaHUEM;
MIPEICTaBIISITh pe3yIabTaThI
XUMHYECKOTO JKCIIEPUMEHTa B
dopme  3ammcu  ypaBHEHHH
COOTBETCTBYIOILIUX pEaKIUi U
dbopMymupoBaTh  BBIBOJBI  Ha
OCHOBE ITHX PE3yJIbTaTOB.

IJaH JEWCTBUM, paclpeneisiTh
poim € Yy4eTOM  MHEHUH
YYaCTHUKOB o0cyx1aTh

pe3yabTaThl COBMECTHOU PabOTHI;

OK 07.
ConencTBoBath
COXpaHEHUIO
OKPYKaIOUIEN CPEIbL,
pecypcocOepeKeHHUIO,
MPUMEHSTh 3HAHUS
00 U3MEHEHUU
KJIMMaTa, TPUHIIUIIBI
OEepEKIMBOTO
MPOU3BOJICTBA,

b hexTuBHO
JIECTBOBATh B
YpE3BBIYANHBIX
CUTYaIHIX

- yMeThb coOnroAaTh IpaBUIIa
HKOJIOTHYECKH

1es1ecoo0pa3HoOro MOBEACHUS B
OBITY u TPYIOBOH
JeSATENbHOCTU B HEesIX
COXpaHEHHUs CBOETO 3/I0POBbs U
OKpY Karolen MIPUPOTHOMN
Cpellbl; YYWUTHIBATh OIMACHOCTb

BO31€HCTBUA Ha JKUBEBIE
OpTraHu3Mbl ONpeIeICHHBIX
BECIIECTB, IIOHMMas  CMBICH
MOKa3aTelIst MpeIeTbHON

JIOTTYCTHMOM KOHIICHTPAIUH.

- chopmupoBaTh MpEJCTaB-
JICHUS: 0 XUMHYCCKOM
COCTaBJIAIOLIEH €CTECTBEHHO-

HAyYHOM KapTUHBI MHpa, POJIU
XUMHUH B TIO3HAHUU SIBJICHUN

opupoasl, B (OPMUPOBAHUH
MBIIUIEHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIHOHAb-
HOM rPaMOTHOCTH,
HEOOXOAMMOM /Il peleHHs
HPaKTUYECKUX 3a1a4 u
9KOJIOTHYECKH OOOCHOBAHHOIO
OTHOILICHUS K CBOEMY

3JI0POBBIO M IPUPOTHOM cpejie.




2 CTPYKTYPA U COAEP)KAHUE YUYEBHOM JUCIHUILIUHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUbI Y4eOHOH padoThl

. Oo0bem B

Bun yuye6Hoii padoThl
yacax

O0bem 00pa3oBaTe/ibHOI MPOrPaAMMBbI 76
B TOM YHCJIEC ayTUTOPHBIC 3aHATHUA:
- TEOpPETHUECKOE 00yUeHUE 34
- IPAKTUYECKHUE U JTAOOPATOPHBIE 3aHATHS 32
- KOHTPOJIbHBIE PAOOTHI 4
CamocrosiTeibHas padora 4
IIpome:xkyTounas arrectaums B (opme 3a4eTa 2




2.2 Temamuueckuii naan u cooeprycanue yuyeonou oucyunaunvt bOYIIL 05 «Xumuny

HaumenoBanue Conepxanue yue0HOro marepuasa u GopmMbl OpraHu3anum O6bem Koabl komnerennuii,
pa3/iesioB U TeM AeATEJILHOCTH 00yYAIOLIHXCSI B qacax $opmuposanuio
KOTOPBIX CIIOCOOCTBYET
JIEMEHT IPOrpaMmabl
1 2 3 4
Pazoen 1. Ocnoevl cmpoenusn eeujecmea 8
Temal.1l Conep:kanue y4e0OHOro MaTepuasa
Crpoenue atoMoB | TeopeTHueckoe 00y4eHue OK 01
XUMUYECKUX CoBpemeHHas MoJiellb cTpoeHus atoMa. CUMBOJIMYECKUH S3bIK XUMUHU. 2
AJIEMEHTOB U XUMHUUYECKHH 2JIEMEHT. DJIEKTPOHHAs KOHPUTYpallus aToma.
npupoia Knaccudukanus XuMUYECKHUX 3JICMEHTOB (S-, P-, d-35ieMeHThI). BaneHTHbIC
XUMHUYECKOU ANEKTPOHBI. Bale€HTHOCTH. DIIEKTPOHHAS ITPUPOIA XUMHUUECKOMN CBA3U.
CBSI3U DIIEKTPOOTPUIIATELHOCTh. BUbl XuMHUUeCcKOl CBsI3U (KOBaJICHTHAS,
WOHHAasl, METaJUIMYeCKas, BOJOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHUsI.
IIpakTnyeckue 3aHATUSA
Pemenne 3aganuii Ha UCIOJIE30BaHNE XUMHUYECKON CUMBOJIMKY M Ha3BaHUM 2

COEIMHEHUI TI0 HOMEHKJIAType MEXKIYHAPOIHOTO COI03a TEOPETUUECKON U
NPUKIAAHOW XUMUU W TPUBUAIBHBIX HA3BaHUW IS COCTaBIICHUS
XUMUYECKUX (HOpPMYJT JIBYXaTOMHBIX COCAMHEHHH (OKCHIOB, CYJIb(HUIOB,
TUAPUIOB U T.II.) U JIPYTUX HEOPraHUYECKHX COCIMHEHHM OTAENIbHBIX
KJIaCCOB.

[IpakTuueckue 3agaHus HA YCTAHOBJICHUE CBSI3H MEXK]TY CTPOSHUEM
aTOMOB XUMUYECKHX JJIEMEHTOB U MEPUOINYECKUM U3MEHEHNEM CBOWCTB
XUMUYCCKUX DJIEMEHTOB U UX COSAMHEHUIN B COOTBETCTBHH C ITOJIOKEHUEM
[leproanyeckon CUCTEMBI.

CaMocTosiTeJibHasi padoTa 00y4arOIMXCs (He npedycmMompeHo)




Tema 1.2.
[Tepuoauueckuii
3aKOH U
MepUOINIECKasS
cucrema . 1.
Menaeneena

Conepxanue yueOHOro MmarepuaJjia

Teopernueckoe o0yuenme

[lepunoanueckas cucreMa XuMH4ECKUX diieMeHTOB J[.M. Menneneena.
Ousznueckuii cmbic [lepuonnyeckoro 3akona J[.1. Menneneena.
3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB XUMHUYECKUX AJIEMEHTOB,
00pa3yeMbIX MU HNPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJIOKEHUEM XUMHYECKOT0 AieMeHTa B [lepuoanyeckoit cucreme.
MupoBo33peHuyeckoe U HayuHoe 3HaueHue llepuoanueckoro 3akona /. 1.
Menpeneena. [Iporno3sr [I.11. MenaeneeBa. OTKpbITHE HOBBIX
XAMHAYECKHUX 3JIEMEHTOB.

IpakTnyeckue 3aHATHUS

Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha
XapaKTePUCTUKY XUMUYECKHUX JIEMEHTOB «MeTamnueckue /
HEMETAJNINYECKUE CBOMCTBA, AJIEKTPOOTPULIATETILHOCTh XUMUUECKHUX
3JIEMEHTOB B COOTBETCTBUM C X DJICKTPOHHBIM CTPOCHUEM U TTOJI0KEHUEM
B MIEPUOJIMYECKON CUCTeMEe XUMuUueckux aneMeHToB J[.1. MenneneeBay.

OK 01, OK 02

Pazoen 2. Xumuueckue peaxyuu

Tema 2.1. Tunsr
XUMHUYECKUX
peakuuii

Conepxanue yue0HOIro MaTepuaJjia

OK 01
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Teopernueckoe o0yueHnmne

Knaccudukanus u TUIIBI XUMUYECKUX PEaKLUi ¢ y4acTUEeM
HEOpraHN4ecKux BemecTB. COCTaBlIeHUE YPaBHEHNUN PEaKIU
COCIMHEHHUSI, Pa3NIOKEHHUsI, 3aMEelIeHUs, OOMEHa, B T.4. pEaKlUil TOpPEHus,
OKHUCJICHUSI-BOCCTAHOBJICHHUS.

YpaBHEHUST OKUCIICHHUSI-BOCCTAHOBIICHUS. CTETIEHb OKUCIICHUS.
Oxkucnutens U BoccTaHOBUTENb. COCTaBIICHHE U YPABHUBAHKE
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOJIOM JIEKTPOHHOTO
O6ananca. OKHCIUTEIHbHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUU B PUPOJIE,
MIPOM3BOJICTBEHHBIX MPOIECCAX U KUZHEACATEIbHOCTA OPTaHU3MOB.

IIpakTHYeckue 3aHITHS

KonuyectBeHHbie OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE
3aKOHBI B XUMUU U PACUETHI 110 YPABHEHUSAM XUMHUYECKUX peakiuii. MoJb
KaK eIMHMIIA KOJIMYECTBa BellecTBa. MossipHast Macca. 3aKOHBI
COXpaHEHUsI MacChl ¥ SHEPruu. 3akoH ABoraipo. MosipHbIi 00BEM Ta30B.
OTHOCHUTENbHAS TUNIOTHOCTH ra30B. PacueTsl Mo ypaBHEHHUSIM XUMHYECKUX
pEaKIMii ¢ UCIIOIB30BAHUEM MACChl, 00beMa (HOpMaJIbHBIE YCIOBHS) Ta30B,
KOJIMYECTBA BEIIECTRA.

CaMocTrosiTe/ibHAsi pa0oTa 00y4aOIIMXCS (He npedycMompeHo)

Tema 2.2.

DNEeKTpOIUTHYEC
Kas JTMCCOLIMAIIMS
Y HOHHBIA OOMEH

Conep:kanue y4eOHOro MmaTepuaja

Teopernueckoe 00yueHnune

Teopus 3JIeKTPOTUTUUECKON JUCCcoMau. FIOHbI. DJIEKTPOIUTHI,
HE3JIEKTPOJIUTHI. Peakiiuun nonHoro oomena. CocraBicHUE peaKIIuil
MOHHOTO OOMEHA MTyTeM COCTaBJICHHUS UX TIOJHBIX U COKPAIIICHHBIX HOHHBIX
ypaBHeHUI. KHCIIOTHO-OCHOBHBIE peaklUK. 3aJJaHUsl HAa COCTaBJIEHUE
VOHHBIX PEaKIUN.

OK 01, OK 04
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IIpakTnyeckune 3aHATHS

JlaGoparopHas padoTta ‘“TUIbl XUMHUYECKUX PEaKIIHil™. 2

HccnenoBanue TUIIOB (TI0 COCTABY M KOJMYECTBY HCXOIHBIX U

00pa3yrIUXCs BEMIECTB) M MPU3HAKOB XUMHUECKHUX PEaAKIIHH.

[IpoBeneHune peakiyii HOHHOTO OOMEHa, OTIPE/ICIICHNE CPE/Ibl BOIHBIX

pacTBOPOB. 3aIaHNs HA COCTABIICHNE HOHHBIX PEAKITUN.

CamocrosiTe/ibHas pad0Ta 00y4YaAOIMNXCH (He npedyCMOmpeHo)

Pazoen 3. Cmpoenue u ce0iicmea Heop2aHuuecKux euiecmae 16 OK 01, OK 02

Tema 3.1. Copepxanue y4e0HOro MmarepuaJjia 4 OK 01, OK 02
Knaccugpukanus, | Teoperudeckoe o0ydeHue
HoMeHKIaTypa U | [Ipenmer Heopranuueckon xumuu. Kinaccudukaiys HeOpraHmueckux 2
CTpOCHHE BeniecTB. [IpocThie u crokHbie BemecTBa. OCHOBHBIE KIACChl CIOKHBIX
HEOPraHUYEeCKUX | BEHIECTB (OKCHUIbI, THAPOKCUIBI, KUCIOTHI, COJIN). B3auMocBsi3b
BEIIIECTB HEOPTraHUYECKUX BEIIECTB. ATperaTHble COCTOSIHUS BEIIECTBA.

Kpucrannuueckue u amop¢HbIe BemecTBa. THUIIbI KPUCTATUTMYECKUX
peleToK (aTOMHAas1, MOJIEKYJISIpHAsi, MOHHASI, METAJUTMYECKas ).
3aBUCUMOCTh (PM3MYECKUX CBOMCTB BEIIECTBA OT THUINA KPUCTAITMYECKON
pelmeTKu. 3aBUCMMOCTh XUMHYECKON aKTUBHOCTH BEILIECTB OT BUA
XUMHAYECKOMN CBA3U U TUIA KPUCTAJUIMYECKOM pemeTKu. [I[prnunHbl
MHOT000pa3usi BEIECTB.

12



IIpakTnyeckune 3aHATHS

Homenknarypa HeopraHMuecKkHx BEIIECTB: Ha3BaHHUE BELLIECTBA UCXOS U3
UX XUMHUYECKOH (POpMYJIBI UIIM COCTaBICHUE XUMUUECKON (POpMYJIbI
UCXO/s1 U3 Ha3BaHUs BellecTBa 1o MexxayHapogHoi (MIOITAK) niu
TPUBHAJILHON HOMEHKIIATYPE.

Pemenne mpakTHUecKMX 3aJaHMi TO KIacCHU(pHUKAIMU, HOMEHKJIATYpe U
XUMHUYECKUM (HOpMyJIaM HEOPTaHMYECKHUX BEIIECTB PAa3IMYHBIX KIACCOB
(yrapHslii ra3, YIJIEKUCIBIA Ta3, aMMHUaK, TalleHas HW3BECTb, HEralleHas
U3BECTh, MUTHEBAA COAA W JPYTUX): HA3bIBaThb U COCTABIATH (POPMYIIbI
XUMHUYECKUX BEUIECTB, ONPEAEIIATh MPUHAIEKHOCTD K KJIacCy.
HcTouHNKN XMMUYECKON HH(pOpMaLuK (CpeICTB MacCOBOW MH(OpMaIuy,
cetb UnTepuer u apyrue). [lonck nHpopMannu no Ha3BaHUsIM,
UACHTU(UKATOPAM, CTPYKTYPHBIM (popMyJIaM.

CamocTosiTesibHasi padoTa 00y4alommuxcs (He npedycmMompeno)

Tema 3.2.
duzuko-
XUMHYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BEIIECTB

Conepxanue y4eOHOIro MaTepuaJjia

Teopernueckoe o0yuenune

Mertannel. O6mue pu3niecKue U XMMHUUECKHUE CBOMCTBA METAJLIOB.
CnocoObl oJydeHusl. 3HaYeHUE METANIOB U HEMETAJJIOB B IPUPOJE U
KU3ZHENIEATEIbHOCTH YeJI0OBEKa U OpraHn3MoB. Koppo3ust MeTanioB: BUIbI
KOPPO3HH, CIIOCOOBI 3alIUThl METAJJIOB OT KOPPO3HH.

Hemerannsl. O6mmume Gusnyeckne 1 XMMUYECKHUE CBONCTBA HEMETAJIJIOB.
Tunuunsie cBoiicTBa HeMmeTamioB [V— VII rpynn. Knaccuduxanus u
HOMEHKJIaTypa COSAMHEHUI HeMeTaIT0B. KpyroBopoThl OMOTEHHBIX
3JIEMEHTOB B IPUPOJE.

XHUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX BEUIECTB
(OKCHUIIOB, TUAPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCIUHEHUH,
BBICIITUX OKCHJIOB U THIAPOKCHUIOB.

OK 01, OK 02
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IIpakTnyeckune 3aHATHS

CocraBieHue ypaBHEHHH XMMHMYECKMX PEaKLUN C Y4aCTHEM IIPOCTBIX U
CJIOKHBIX HEOPIaHMYECKUX BELIECTB: METAJIOB U HEMETAJLIOB; OKCHJIOB
METAJIJIOB, HEMETAUIOB U aM(pOTEPHBIX DJIEMEHTOB; HEOPraHUYECKHUX
KHCJIOT, OCHOBaHUHN U aM(OTEPHBIX TUAPOKCUAOB; HEOPTaHUUECKUX COJIEH,
XapaKTEepU3yIOLIMX UX CBOMCTBA.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUM Ha
CBOICTBa, COCTaB, MOJyuYeHHE U 0€30IaCHOE UCIOJIb30BaHNE BAKHEUIITUX
HEOPraHWYECKUX BEUIECTB B OBITY U MPAKTUUYECKON I€ATEIbHOCTH
YEJI0BEKA.

Tema 3.3. Copaepxanue yuyeOHOro marepuaJjia

Unentudukamus | [Ipakrnyeckue 3ansaTus JlabopaTopHbie 3aHATHS

Heopranudeckux | Jlaboparophas padota «UneHtudukaiys HeOpraHn4eCKUX BEIIECTBY.
BEILIECTB Pemienne 5SKcepUMEHTANbHBIX 3a7ad [0 XUMHUYECKUM CBOWCTBaM
METAJJIOB U HEMETAJUIOB, M0 PACHO3HABAHUIO U MOJIYYEHHUIO COCIMHEHUMN
METAJIJIOB U HEMETAJIJIOB.

WNnentudukaims HeOpraHUYeCKUX BEIIECTB C UCTIOIB30BAHUEM UX
(bU3UKO-XUMHUUYECKUX CBOMCTB, XapaKTEPHBIX KaU€CTBEHHBIX PEaKIUH.
KauecTBeHnHbie peakiuu Ha cynbdhat-, KapOoHAT- U XJIOPUI-aHUOHBI, HA
KaTUOH aMMOHHUSI.

OK 01, OK 02, OK 04

KounrpoJuabhasi CrpoeHue BellecTBa U XUMUYECKHE peakinuu. CBONWCTBA HEOPTraHUYECKUX
padora 1 BEIIECTB

OK 01, OK 02, OK 04

Pazoen 4. Cmpoenue u ceolicmea opzanudecKux eeuiecmae

24

OK 01, OK 02, OK 04
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Tema 4.1.
Knaccuduxarnus,
CTPOCHHUE U
HOMCHKJIaTypa
OpraHUYCCKUX
BEIIECTB

Conepxanue y4e0HOro MmarepuaJia

Teopernueckoe o0yuenme

IlosiBieHME M pa3BUTHE OPraHUYECKON XUMHHM Kak Hayku. [Ipeamer
OpraHU4eCcKOM XUMHUU. MeCTO U 3HaUeHHE OPTaHUYECKON XMMHUHU B CUCTEME
€CTECTBEHHBIX HayK.

XHUMHUYECKOE CTPOEHHE KaK MOPSAIOK COECIWHEHHS aTOMOB B MOJIEKYJIE
COrJJaCHO MX BaJEHTHOCTU. OCHOBHBIE IOJOKEHUS TEOPUH XUMUYECKOTO
CTpO€HHUs OpraHuueckux coeauHeHud A.M. byrtnepoBa. YriepoaHsliid
CKEJIET OpraHMYEeCKOM MOJEKYJbl. 3aBUCUMOCTh CBOMCTB BEHIECTB OT
XUMHUYECKOTO CTPOEHUsI MOJIEKYJI. I3oMepust u u3oMephl.

[lonsitTue o  ¢QyHkumoHanbHOW  rpynme. Pagukan.  [IpuHOunel
KJ1accu(ukanuu OpraHUYeCKUX COEJIMHEHUH. MexnayHapoaHas
HOMEHKJIaTypa W IPUHIMUIIBI HOMEHKJIATypbl OPraHUYEeCKUX COEIUHEHUHN.
[TonstTe o0 a3oTcomepKalUX COECIUHEHUSX, OMOJIOTMYECKU AKTHUBHBIX
BellecTBax (yriaeBojaax, >KUpax, Oenkax U Jp.), BBICOKOMOJEKYJSPHBIX
COeMHEHUAX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO).

OK 01

IIpakTHyeckue 3aHATHS

HomeHkiaTtypa opraHnyecKkux COeIMHEHUI OT/AENIbHBIX KIaCCOB
(HachILIEHHbIE, HEHACHIIIIEHHbIE U APOMATUYECKHUE YIIIEBOJOPOIbI, CIUPTHI,
(beHOIIBI, allbJIeTU/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jip.) CocTaBiieHHe
MOJIHBIX M COKPALIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHMYECKUX BEILIECTB
OTZIETBHBIX KJIACCOB, UCIOJIb3YS UX HA3BaHMS MO CUCTEMATUYECKON U
TPUBUAIBLHON HOMEHKJIATYype (3TUJIEH, alleTUIIEH, TIULEpUH, (peHo1, hopMm-
aNbJIEeTU]], YKCYCHasi KUCJIOTa, TIUIKH). PacdyeTsl mpocrelimeit GopMmyIibl
OpraHUYeCKO MOJIEKYJIbl, UCXO/s U3 DJIEMEHTHOTr0 cocTaBa (B %).

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

Conepxanue y4e0HOro MmarepuaJia

Teopernueckoe o0yuenme

OU3NKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COCAMHEHHUM OTIEIbHBIX
KJ1acCcOB (0COOEHHOCTU KJIaCCU(PHUKALUU U HOMEHKIIATyphl BHYTPU KJIacca;
rOMOJIOTUYECKUA pax U oOmas QopMmyna; u3oMepusi; (QU3MUECKHe
CBOMCTBA; XUMHUYECKUE CBOMCTBA; CIIOCOOBI MOTYUYCHHUS):

— MpeAeNbHbIE YIIIEBOJOPObI (ATKaHbI U LUKJIOAIKaHbl). ['opeHne meTana
KaK OJIMH M3 OCHOBHBIX MCTOYHHKOB TEIUIa B MPOMBIILICHHOCTH U OBITY.
CBoiicTBa TPHUPOAHBIX YIJIEBOJAOPOJOB, HAXOXKIEHUE B TMPUPOJE U
MIPUMEHEHUE AKAHOB;

— HenpeaenbHble (AJKEHbI, AJIKWHbI W aJIKaJWEHbl) M apOMAaTHYECKHUE
YTJI€BOJOPOBI. ["openue aneTuIeHa KaK UCTOYHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHH JUIsl CBAPKU U PE3KH METAJLIOB.

— KHCJIOPOJICOJEPKALME COCNMHEHUS (CIUPTHl U (EHOJbI, KapOOHOBBIC
KUCIOTBI ¥ 3UPHI, aNbJETHJIbI W KETOHBI, JKUPBI, YIJIEBOJBI).
[IpakTuueckoe TNPUMEHEHHE OTWICHIJIMKOJS, TIUlepuHa, (eHora.
[Ipumenenue dhopmanpaeruaa, aleTaibIeruaa, YKCyCHOM KUCIOThl. Mbuia
KaK COJIM BBICHIUX KapOOHOBBIX KMCJIOT. MOIoIIKe CBOMCTBA MbLJIA.

— a3oTcojiepKaliue CcoeauHEeHUus (aMUHBI W aMHHOKHUCIOTBI, OEIKH).
BbIicOKOMONIEKYIISIpHBIE COEAMHEHMS] (CMHTETUYECKHE M OMOJIOTMYECKH-
aKTUBHBIE). MOHOMEp, MOAMMEp, CTPYKTypHOe 3BeHO. [lommmepusanus
ATUJIEHA KaK OCHOBHOE HAMPAaBIIEHUE €r0 UCIIOIb30BAHUS.

['eneTnyeckasi CBA3b MEXAY KJIACCAMU OPTaHUYECKUX COEJIMHEHUM.

OK 01, OK 02, OK 04
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IIpakTnyeckune 3aHATHS

CBoiicTBa OpraHUYECKUX COCIMHEHUU OTIEIBHBIX KIACCOB (TpUBUAIbHAS
U  MEXIyHapoJaHass HOMEHKJIAaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOObI
MOJIyYCHHS): TIpelleibHble (alKaHbl W LUKJIOAJIKaHbI), HENpeeIbHbIC
(aJIKeHBI, aJIKUHBI U AIKAJUEHBI) U apOMATUYECKHUE YTIIEBOIOPOIbI, CIIUPTHI
1 (GeHoIbl, KapOOHOBBIE KUCIOTHI U AU, ANBACTUAB U KETOHBI, aMUHBI
U aMUHOKHCIOTBHI, BBICOKOMOJIEKYJISIDHBIE COCIWHEHMS. 3aJaHus Ha
COCTaBJIEHUE YPABHEHUW XMMHUYECKUX PEAKIIUN C yHaCTUEM OPraHHUYECKHUX
BENIECTB HA OCHOBAHUH MX COCTaBA M CTPOCHUS.

IpakTnyeckue 3aHATHUS

CocraBieHue cxeM peakiuil (B TOM 4YucCie MO MPEJIOKEHHBIM LETOYKaM
IpEeBpaIIeHN), XapaKTePU3YIOIMINX XUMHYECKUE CBOMCTBA OPraHMYECKUX
COCAMHEHUNM OTIEIBHBIX KJIACCOB, CIOCOOBI MX IOJYyYCHHS M Ha3BaHUE
OpPraHWYECKUX COCAUHEHUN II0 TPUBHAIBHOM WM MEXIYHAPOIHOU
CHCTEMATHUYECKOM HOMEHKJIATYypeE.

Pemienue npakTUKO-OPMEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUA  Ha
CBOMCTBA OPraHUYECKUX COCAUHEHUN OTIECIbHBIX KJIACCOB.

Jlaboparopnass pabota “IIpeBpaiieHusi OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuu'".

[TonydeHnue 3TUIEHA U U3yYEHHE €T0 CBOMCTB. MoAenMpoBaHue MOJIEKYI U
XUMHUYECKUX MPEBpPALIEHUI HAa IPUMEpPE ITaHa, STHIICHA, alleTUIICHA U Jp.

OK 01, OK 02, OK 04

Tema 4.3.
Nnentudukanus
OpraHUYECKUX
BEILIECTB, UX
3Ha4YEHHUE U
IIPUMCHCHHUE B
OBITOBOH U
TIPOU3BOJICTBEHH

Conepxanue yue0HOIro MaTepuaJjia

Teopernueckoe o0yyenune

buooprannueckue coenunenus. llpumeneHwe wu Ouosiormyeckas poJib
yriieBonoB. OKHCIEHHE VYIJIEBOJOB — HUCTOYHUK SHEPrUU  KUBBIX
opranu3moB. OOJacTu MpUMEHEHUs aMUHOKHUCIIOT. [IpeBpamienus O6enkoB
nunm B opraHusme. buonornueckue (ynkiuu OenkoB. buonmoruueckue
byHkMr kupoB. Poib opraHWyYeckod XUMHUM B PEHICHHH TPOOIeM
MUIIEBON 0€30IaCHOCTH.

OK 01, OK 02,
OK 04, OK 07
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OH IeITeIbHOCTHU
YyeJ0BeKa

Pons opranudeckol XMMHUM B pEUIEHUU TPOOTEM DHEPreTUUECKOU
0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUM HOBBIX MaTEpPHAJIOB,
HOBBIX HCTOYHHKOB SHEPruM (aJIbTEPHATUBHBIE HCTOYHMKU DSHEPIHH).
OnacHOCTh BO3JECUCTBHUS HA >KMBBIE OPraHU3Mbl OPraHMYECKUX BELIECTB
OTJIEJIBHBIX KJIACCOB (YrIieBoI0pOIbl, CIIUPTHI, beHobl,
XJIOPOPTraHUYECKUE MPOU3BOAHBIC, albJCTUIBI U JIP.), CMBICI MOKa3aTems
MPEJEIBHO JTOMYCTUMOM KOHIIEHTPAIUU.

JlabopatopHass pabora: “Unentudukarus OpraHWYECKUX COCTMHCHHM
OTIEJIBHBIX KJIACCOB”

Nnentudukamus OpraHUYECKUX COCIWHEHWHM OTACIBHBIX KJIacCOB (HA
MpuUMeEpe albJCTHIOB, KpaxMmayia, YKCYCHOW KHCIIOTHI, OEJIKOB W T.IL.) C
UCIIOJIb30BAaHUEM HX (PU3UKO-XUMUYECKUX CBOWMCTB M XapaKTEPHBIX
KaueCTBEHHBIX peakiuil. JleHaTypanus Oenka mpu HarpeBaHuu. LIBeTHbIE
peakiuu OenkoB. BO3HMKHOBEHHWE aHAJUTHUYECKOTO CHUTHAJlA C TOYKH
3pEHUS] XUMUYECKUX MPOIECCOB MPU MPOTEKAHUU KaYECTBEHHOM peaKIlni,
MO3BOJISIIONIEH  MACHTU(PUIIMPOBATh  NPEIJIOKEHHBIE  OPraHUYeCKHe
BEIECTBA.

OK 01, OK 02, OK 04

KounrpoJubHas
padora 2

CTpyKTypa U CBOMCTBA OPTaHMYECKUX BEILIECTB.

OK 01, OK 02, OK 04

Pazoen 5. Kunemuueckue u mepmodunamuuecxue 3AKOHOMEpHOCmMU npOmMeKanun

XUmuiyecKkux peakuuﬁ

OK 01, OK 02
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Tema S.
CkopocTb
XUMHUYCCKUX
peaKiuu.
XHUMHUYECKOE
paBHOBECHE

Conepxanue y4e0HOro MmarepuaJia

Teopernueckoe o0yuenme

CKOpOCTh peakIiy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DAKTOPOB: MPUPOJIbI
pearupyrommx  BEUIECTB, KOHIICHTPALMM  pPEArupylolluX  BELIECTB,
TEMIEPATYpPbl M IUIOMIAAM PEAKUUOHHOM TMOBEPXHOCTH. TemioBbie
3¢ (HeKThl XUMUYECKUX peakiuil. DK30-U SHI0TEPMHUUECKHE, PEAKIIHH.
OOpatuMOCTh peakiii. XUMUYECKOE PAaBHOBECHE M €r0 CMEIICHHE 10T
JACHCTBHEM pa3iIMuHbIX (AKTOpOB (KOHIIGHTpAIMsl PpPEareHToB WU
MPOJYKTOB  pEaklUMH, JaBJIEHUWE, TeMIlepaTypa) g  CO3JaHUA
ONTHUMAJIBHBIX YCJIOBUH NPOTEKAHHUS XUMHUYECKHX IMporeccoB. [IpuHuumn
Jle Illarenbe.

IIpakTHyeckue 3aHATHS

Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3a/laHU Ha aHaimu3 (aKTOpOB,
BIIMSIIOIIMX HAa M3MEHEHUE CKOPOCTH XHWMHUYECKOM peakluu, B T.4. C
MO3UIUN HKOJOTHYECKH 11€JI€CO00PA3HOro MOBEACHUSI B OBITY M TPYIOBOM
JNEATEIBHOCTH B LEJSAX COXPAHEHUS CBOETO 3J0POBbI U OKPYKAOLIEH
IIPUPOIHOM CpPEBbI.

Pemienne  mpakTUKO-OPUEHTUPOBAHHBIX  33JlaHUKA HA  MPUMEHCHUE
npuHiuna Jle-lllatense 1 HAaXOXJICHUS HANpPaBJICHUS CMEUICHUS
paBHOBECHS XMMHUYECKOW PEAKIUM M aHalu3 (PaKTOpoB, BIUSIOUIMX Ha
CMEIIEHNE XUMUYECKOTO PABHOBECHS.

Pazoen 6. Pacmeopot

OK 01, OK 02, OK 07
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Tema 6.1.
Ilonsarue o
pacTBopax

Conepxanue y4e0HOro MmarepuaJia

Teopernueckoe o0yuenme

PactBopenne kak ¢Qusuko-xumudeckuil mpouecc. PactBoprl. CriocoObl
IOPUTOTOBJIEHUS  pacTBOpoB.  PactBopumocts.  MaccoBas — 1ois
pacTBopeHHOro BemiecTBa. CMBICT IOKa3aTeNsl MPEIeibHO JOIYCTUMOU
KOHLIEHTpAallud W €ro MCHOJb30BaHUE B OLEHKE 3KOJIOIMYECKOU
0€301MacHOCTH.

[IpaBmia 3KOIOTUYECKH 1IEECO0OPA3HOTO MOBEACHUS B OBITY U TPYAOBOM
NESATEIbHOCTH B LEISAX COXPAHEHUS CBOErO 3/I0POBbS M OKPYKAIOIIECH
IPUPOHONW CPEABI; OMACHOCTHh BO3JICUCTBUS HA JKUBBIE OPTaHU3MBI
ONpEJEICHHBIX BEUIECTB.

Pelenne mpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUN HA PaCTBOPBI,

HCIOJIb3yeMbI€ B ObITOBOW U MPOU3BOACTBEHHOM JI€ATEIbHOCTHU Y€JIOBEKA.

OK 01, OK 02, OK 04

Tema 6.2.
HccaenoBanue
CBOMCTB
pacTBOPOB

Conepxanue yue0HOIro MaTepuaJjia

JlabopatopHas pabota «IIpurotoBieHrue pacTBOPOBY.

[IpuroroBneHue pacTBOpPOB 3aJaHHON (MaccoBoW, %) KOHIEHTparuu (cC
NPaKTUKO-OPUEHTUPOBAHHBIMU ~ BONPOCAMHU) H  ONPEAEICHUE  CPEJIbI
BOJIHBIX PACTBOPOB.

Pemenue 3a1a4 Ha NpUTOTOBJIEHUE PACTBOPOB.

OK 01, OK 02,
OK 04, OK 07

IIpodeccnoHAILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (CoAepKaHHue NPUKJIATHOI0 MOIYJIA)

Pazoen 7.

Xumus 6 ovimy u npou3800CmMeEeHHOIN 0esAmeIbHOCHU Yel08eKa

OK 01, OK 02,
OK 04, OK 07

Tema 7. Xumus
B OBITY U
MPOM3BOJICTBEHH
OU IESATCIbHOCTU
YyeJoBeKa

Conep:xkanue y4eOHOro MmaTepuasa

Teopernueckoe o0yyenune

Hogenmme 1ocTHKeHUS XUMUYECKOW HAYKH M XUMUYECKOU TEXHOJIOTHH.
Ponps xumMuu B o0ecrieueHIH SKOJI0OTHYSCKOM, SHEPIreTHYSCKOM M MUIICBOM
0e30MmacHOCTH, pa3BUTUN MenuuHbL. [IpaBua noucka u ananuza
XUMHUYECKON HHPOPMALIMK U3 PA3ITMYHBIX HCTOYHUKOB (Hay4yHas U y4eOHO-
Hay4yHas JUTepaTypa, CpeJCcTBa MaccoBoi nHGopmaluu, cetb HTepHeT).

OK 01, OK 02, OK 04
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IIpakTnyeckune 3aHATHS

Ilouck u aHanM3 KEUCOB O NPUMEHEHUM XHMHYECKUX BEUIECTB H
TEXHOJIOTMH C ydeToM Oyayuieil nmpodeccunoHalbHOM AESITENbHOCTU I10
TEMaM: Ba)XKHEWILIME CTPOUTEIBHBIE MaTEPHUAbl, KOHCTPYKIIMOHHBIC
MaTepHualibl, KPacKH, CTEKJIO, KEpaMHKa, MaTepuajbl I JJIEKTPOHUKH,
HAaHOMAaTEpHaJIbl,  TEKCTWJIbHbIE  BOJIOKHA,  WCTOYHHUKH  SHEPIUH,
OpraHMYEeCKHe W MHHEpalbHbIE YIOOpEHMs, JEKapCTBECHHBIC BEIIECTBA,
ObITOBas XUMHS, POJb METAUIOB M CIUIAaBOB B TEXHUKE, KOPPO3US
METaJUIOB U CIIOCOOBI 3alUTHI OT KOPPO3HUHU.

3ammra: IlpencraBneHue pe3ysibTaToB penieHUs] KecoB B (GopMe MHUHU-
JOKJIa/Ia C IPE3CHTALUEN.

CamocrosiTesibHAsA pa0d0Ta 00yYAKOIIMXCS
IToaroroBka K 3amure npe3eHTanuu. [1IoaroToBka k 3a4ery.

OK 01, OK 02,
OK 04, OK 07

IIpomexyTouyHasi aTTecTaums 1Mo AUCUMILVIMHE (3a4€T)

OK 01, OK 02,
OK 04, OK 07

Bcero

76
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3 YCJIOBUS PEAJIU3ALIMU YYEBHOM JUCLUIIJIUHBI

3.1 Jas peaau3auuud MNPOrpaMMbl JUCHUIUIMHBI JOJKHBI  OBITh
NpeaIycMOTPEHbI Cjeaylolue crenuajbHble MOMelleHus: y4eOHbI KaOuHeT
XUMUH U/WIH YIeOHOU XUMUYIECKOH JTab0paToOpuH.

O6opynoBanne y4eOHOro ka0uHeTa (HAIJISIIHbIE MOCOOHUsI): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENEeH MOJEKYJ, MOJACIH KPUCTAIIMYECKUX PEIIETOK,
KOJUICKIIUA TPOCTBIX U CIOKHBIX BEIIECTB W/WIM KOJUICKIIMH TOJIHMEPOB;
KOJUICKIIUMS TOPHBIX TMOPOJT W MHUHEpaioB, Tabnuia MenHjaeneeBa, y4yeOHbIE
(¢unpMbl, TUPPOBBIE 00pPa30BaTEIbHBIE PECYPCHI.

Texnnueckue cpeacrsa oOO0y4YeHHMsi: KOMIIBIOTED C  YCTPOMCTBaMu
BOCIIPOU3BEAEHUSA 3BYyKa, [MPUHTEpP, MYJIbTUMEANA-TIPOCKTOP C OSKPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MIPe3eHTEP AJIs MPE3CHTALUM.

Oo6opynoBanue 1adopaTopuu U padO4uX MeCT JA0OPATOPHU: MEH3YPKHU,
MUINETKA-KANEIbHULIBI, TEPMOMETPBI, MHUKPOCKOM, JIyIbl, MPEAMETHBIE U
MOKPOBHBIE CTEKJA, IJIAHIIEThl JUIsl KaleJdbHbIX peakuuid, (QuiIbTpoBaIbHAs
Oymara, MpOMBIBAJIKH, CTEKJISIHHbIE TPOOUPKH, PE3UHOBBIC MPOOKHU, (HOHAPHKH,
HAa0Op pPEAKTUBOB, CTEKJSHHbIE NaJOYKW, IITATHBBI [JIs1 NPOOMPOK; MEpPHbIE
UJIMHAPHI, BOPOHKU CTEKJISTHHBIC, BOPOHKH JEIHUTENbHbIE muiuHapuueckue (50-
100 ™), cTymku C TecTUKoM, (appopoBble YalllKH, TUHIETHI, QUIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, BJIEKTPOIUIUTKH, JIA0OpaTOPHbIE
MITAaTUBBI, CIUPTOBBIC TOPEJIKH, CHUYKH, MPUOOp I TOJYYCHHS Ta30B (WU
npoOupKa C ra3o00TBOJAHON TpPYyOKOi), AepKarenu sl MPOOUPOK, CKISHKH IS
XpaHEHUs] PEaKTUBOB, pa3aTOuHbIe JIOTKU; XxuMuyeckue crakansl (50, 100 u 200
MJ1); IINATENN; TUHUETHI; TUTEIbHbBIE IIHUIIIbL, CEKYHIOMEPHI (TallMephl), MEPHbIE
npobupku (Ha 10-20 mi1) u MepHbie kosObI (25, 50, 100 u 200 mut), BoasiHas OaHs
(W1 TepMOCTaT), CTEKJISTHHBIC MAJIOUKH; KOHUYECKUE KOJObI Aia TuTpoBaHus (50
u 100 mi); uMHOUKATOpHBIE MOJOCKKA s ompexaenenuss pH u cranmaprtHas

WHJIMKATOpHAs IIKaJla, YHUBEPCAIbHbIN WHIUKATOP; TurieTku Ha 1, 10, 50 M (nau
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no3atopsl Ha 1, 5 u 10 mut), Gr0peTKH i1 TUTPOBAHMSI, MEIULIMHCKUE IITPHIIBI HA
100-150 mu1, mabopaTtopHble W/HUIN aHATUTUYECKUE BeChl, pH-MeTphl, CyIIMIbHBIHI

mkad, u ap. 1aboparopHoe 000pyI0BaHHE.

3.2. UndopManmoHHOe o0ecneveHne peajn3auu NporpaMmmbl

1. Jlns peanuzaniuu mporpamMMbl OMOIMOTEUHBIA (PoHA oOpazoBaTEIbHOMN
OpraHW3allid JOHKCH UMETh MEeYaTHBIC W/UTU DJICKTPOHHBIC 00pa30BaTEIbHBIC H
WH(OPMAIIMOHHBIE  PECYpChl, PEKOMEHJIOBAaHHbIE IS  WCIOJb30BaHUS B
oOpa3oBaTeaLHOM TIpoIlecce, He cTapiie S JeT ¢ MOMEHTA W3/IaHuUs.

2. Pexomenayembie TeYaTHbIC W3IaHUs o peanus3auuu
oOmreo0pa3oBaTeNbHONM  JUCHMIUIMHBI  TPEJACTaBICHBI B METOJUYECKUX

PEKOMCHAAMAX 110 OpraHnu3anuunu O6y‘—I€HI/I5[.

3.2.1. OcHOBHBIE NTeYATHBIC N3AAHUA

1. Ta6puensun O.C., Octpoymo W.I'. Xumus nns mnpodeccuid u
CIEUAIBHOCTEN TEXHUYECKOTo Mpoduiisl: y4eOHUK JUIsl CTYA. YUPEKACHUU cpe.

npod. obpazoBanus. — M., 2018.
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4 KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA
YUYEBHOH JUCHUILJIMHBI BOYIL05 «XUMMUS»

oOyJeHHS
HPaKTUICCKUX

KoHTponb ©  oOLEHKa  pPe3yibTaToOB OCYILIECTBIISAETCS

MMpCrnoaaBaTCiIcM 3aHSATUM

J'Ia60paTOpHBIX pa60T, TCCTUPOBAHHA, a4 TAKIKC BBIITOJIHCHUA O6yan0HlHMHCH

B Imponecce IMIPOBCACHUA 141

HHAWBUYAJIBbHBIX BaﬂaHHﬁ, IIPOCKTOB, PICCJIGI[OB&HHﬁ. P€3YJ'ILT3TBI 06y‘-IeHI/I}I
OIpCACIIA0T, 4TO o6yqa10mI/Iec;1 AOJIKHBI 3HATh, ITIOHUMATh U ACMOHCTPHUPOBATH

I10 3aBEPIICHUN U3YUYEHUS JUCIUILINHBI.
Jlist hopmMupoBaHMs, KOHTPOJIS M OICHKHA Pe3yJIbTaTOB OCBOCHUS y4eOHOM

JAUCHUIIIIMHBI UCITOJIB3YCTCA (1)OHI[ OLCHOYHBIX CPCACTB.

N | OK/ITK Moayas/Pazaen/ PesyabTar obyuenus Tunel oueHOqulx
Tema MepOnpUATHI
| OcHoBHOE co/lep:KaHue
1 Pa3nes 1. OcnoBbl | PopMyJIMpOBaTH
CTpoeHust 0a3oBble MOHATHS U
BelllecTBa 3aKOHBI XUMHH
1.1 |OK 01 |[Ctpoenue atomoB |CocrtaBnsate xumuueckue |1. Tect «CtpoeHne aroMoB
XUMHYECKHUX (hopMyIIbl COCAMHEHUI B |XUMHUECKUX SJIEMEHTOB U
AJIEMEHTOB U COOTBETCTBUU CO MIPUPOJA XUMUYECKOHN CBAZH.
npupoa CTENEHbIO OKHCIIEHUS 2. 3ajaum Ha COCTaBIIEHUE
XUMUYECKON CBSA3U |XMMHUYECKUX DJIEMEHTOB, |XUMUYECKUX (HOPMYIT
WCXO/ISI U3 BaJICHTHOCTH |/IBYXaTOMHBIX CO€TMHEHHI
U DJIEKTPO- (oxkcu0B, Cynb(PUI0B, THIPUIOB
OTPULATENILHOCTH U T.IL.).
3. 3agaHus Ha UCIIOJIb30BAaHUE
XUMHUYECKON CUMBOJIMKHU U
Ha3BAHUM COEIUHEHUM 110
HOMEHKJIAType MEKIYHAPOIHOTO
CO103a TEOPETUYECKOUN 1
MPUKIAAHON XUMUU U
TPUBHUAIILHBIX Ha3BaHUU TSI
COCTaBJICHUSI XUMUYIECKUX
dbopMyI AByXaTOMHBIX
coeMHeHUH (OKCUIOB,
Cynb(hUI0B, THAPUIOB U T.I1.) U
JIPYTrUX HEOPTraHUYECKUX
COCTMHEHUH OTJIEIHHBIX KJIACCOB
1.2 |OK 01 (ITepuoanueckuii  |XapakTepu3oBaTh 1. Tect «Metannmnueckue /
OK 02 |3akoH ¥ TaOJHIla |XMMHYECKHE DJIEMEHTHI B [HEMETaIMUECKHE CBOMCTBA,
J.W. MennaeneeBa |COOTBETCTBHH C UX AIEKTPOOTPUIIATETBHOCTD 1

24




OK/IIK

Moayas/Pazaen/
Tema

Pe3yabTar 00y4yeHust

Tunsl 0oLeHOYHBIX
MeponpUuATHI

MOJIOKEHUEM B
MePUOINYECKON CUCTEME
XAMUYECKHX DJIEMEHTOB
.. MenneneeBa

CPOJCTBO K JJIEKTPOHY
XUMHUYECKHX AJIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHHUEM M TOJIOKEHHUEM B
MEPUOJIUYECKON cCUCTEME
XUMUYECKUX diemeHToB J. 1.
Meneneeay.

2. IlpakTrueckue 3aj1anus Ha
YCTaHOBJICHUE CBSI3H MEXKIY
CTPOEHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U IEPUOANYECKUM
W3MEHEHUEM CBOMCTB
XUMHUUYECKHUX AJIEMEHTOB U MX
COCJIMHEHUH B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
CHUCTEME.

3. [IpakTHKO-OpHEHTUPOBAHHBIC
TEOPETUUYECKHUE 3a1aHUs Ha
XapakTepHU3aln0 XUMHUUYECKUX
aeMEHTOB: «MeTtandyeckue /
HEMETAUIMYECKUE CBONCTRA,
AIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX ANEKTPOHHBIM
CTPOEHUEM M TOJIOKEHHEM B
MEPUOINYECKON CUCTEME
XAMHUYECKHX JIEMEHTOB

JI.1. MeHnaeneeBay.

Pazpea 2.
XuMuuecKue
peakuumn

XapakrepHu3oBaThb
THIIBI XUHMHYECKUX
peakuui

KonTposbnas padora
«CTpoeHne BemecTBa u
XHMHYECKHe peaKum»

2.1

OK 01
OK 04

Turbl XUMHYECKUX
peakuui

CocTaBnsTh peakiuu
COCIMHEHMUS,
pasnoxeHusi, 0OMeHa,
3aMEIICHUS,
OKHUCIIUTEITHHO-
BOCCTAHOBUTCIIBHBIC
peaxiuu.

1. 3agaun Ha COCTaBJICHHUEC
YpaBHEHUU PEaAKIUM:

— COeUHEHUS, 3aMEICHU,
pasnokeHusi, 0OMeHa;

— OKHCJTUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUA C
HCIOIb30BaHHUEM METOIa
AIIEKTPOHHOTO OanaHca.

2. 3ajaum Ha pacyeT Macchl
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Mopnyas/Pa3znen/

THNbI OLIEHOYHBIX

Ne | OK/IIK Pe3yabTar 00y4yeHust .
Tema MeponpUuATHI
BelIeCTBa UM 00bEMaA
ra30B 10 U3BECTHOMY KOJINYECTBY
BEIIECTBA, Macce WiIu 00bEMY
OJIHOTO U3 YYaCTBYIOILUX B
PEaKLMHU BEIIECTB; pacuéThl
Macchl (00bEMa, KOJIMUeCTBa
BELIECTBA) IPOJYKTOB PEAKIUHY,
€CJIM OJTHO U3 BEIIECTB UMEET
IIPUMECH.
2.2 Onexkrponutuuec- |CocTaBndrh ypaBHeHus |l. 3ajaHus Ha cocTaBieHUE
Kasi IUCCOLMAIMS U |XUMUYECKUX PEAKIUN  |MOJEKYJISPHBIX M HOHHBIX
MOHHBINA 00MeH HMOHHOT0 0OMeHa ¢ peaKuuii ¢ ydacTHEeM KUCIIOT,
y4acTUEM OCHOBAaHMH U COJIEH,
HEOPraHUYeCcKuX YCTAHOBJICHHE N3MEHEHHUSI
BEILIECTB. KHUCJIOTHOCTH CPEJIBL.
2. JJaboparopnas pabota "Turmsl
XUMHUYECKUX PeaKiui'.

3 Paznea 3. HccnenoBathb crpoenue |KonrpoabHas pabora
Crpoenne n U CBOiicTBA "CTpoeHue BelecTBa u
cBoiicTBA HEOpPraHu4ecKux XMMHYeCKHe peaKnumu.
HEOPraHU4YeCKUX |BellecTB. CBoiicTBa HEOPraHUYEeCKUX
BeLEeCTB BelecTB' .
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OK/IIK

Moayas/Pazaen/
Tema

Pe3yabTar 00y4yeHust

Tunsl 0oLeHOYHBIX
MeponpUuATHI

3.1

OK 01
I1K..

Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHUYECKHX
BEIIECTB

Knaccudunuposars
HEOPraHU4ecKue
BEILIECTBA B
COOTBETCTBHUH C HX
CTPOCHHEM.

1. Tect «HomeHnkaTypa u
Ha3BaHME HEOPTaHUYECKUX
BEIIECTB UCXO/I U3 UX
XUMHUYECKON HOPMYIIbI UITU
COCTaBJICHHE XUMUYECKOU
(bopMyIbI HCXOIs1 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
HEOPTraHMYECKUX 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 COJIEW».

2. 3agaHusi Ha COCTABJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUN
C Y4aCTHEM ITPOCTHIX U CJIOKHBIX
HEOpPraHMUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJLJIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM U aM(POTEPHBIX
T'MJIPOKCHUJI0B, HEOPTaHUYECKHUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CLIOCOOBI MOTyYESHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJaHUs Ha
CBOICTBA U MOJy4YCHUE

27




Moayas/Pazaen/

Tunsl 0oLeHOYHBIX

Ne | OK/IIK Pe3yabTar 00y4yeHust .
Tema MeponpUuATHI
HEOpPraHUUYECKUX BEIIECTB
3.3 |OK 01 |Upentuduxanus |HccnemnoBatsb 1. ITpakTUKO-OPUEHTUPOBAHHbIE
OK 02 |HeopraHMuecKMX |KAueCTBEHHbBIC PEAKLHUH |3aJaHUS IO COCTABICHUIO
OK 04 |BemiecTB HEOPraHUYECKUX XUMHUUYECKUX PEAKIUH C y4acTUEM
BEIIECTB . HEOPraHUYECKUX BEIIECTB,
MCIOJIb3YEMBIX JIJISl UX
UJIeHTU(UKAITIY.
2.Jlaboparopnast pabora:
“Unentuduxanms
HEOPraHUYECKHUX BEIIECTB .

4 Pazneua 4. HccnenoBathb crpoenue |KonrpoabHas pabora
Crpoenne n U CBONMCTBA «CTpoeHue u cBoiicTBa
cBoiicTBa OpPraHu4yecKHX BellecTB |OPraHu4YeCKNX BellecTB
OpPraHu4YecKux
BellecTB

4.1 |OKO01 |Knaccubukanus, |Knaccupunuposars 1. 3aganus Ha cocTaBieHUE
CTpOCHHE U OpraHMYEeCcKHe BEIIeCTBa |HA3BaHHUM OPraHUYEeCKUX
HOMEHKJIaTypa B COOTBETCTBUU C UX COETMHEHUH 10 TPUBUATILHON WIIH
OpraHUYECKUX CTPOCHHUEM. MEX1yHapOIHON
BEIIECTB CUCTEMaTUYECKON HOMEHKJIAType.

2. 3ajaHus Ha COCTaBJICHHE
MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyI
OpPraHMYECKUX BEILECTB
OTJIEbHBIX KJIACCOB.
3. 3aauM Ha onpezeneHue
npocreiiel GopMyIbl
OpraHUYeCcKON MOJIEKYJIbI, UCXO/Is
13 3JIEMEHTHOT0 cocTaBa (B %).
4.2 |OK01 |CsoiicTBa VYcTaHaBiIuBaTh 1. 3amaHus Ha cocTaBJIcHUE
OK 02 |oprannueckux 3aBUCHUMOCTh QU3UKO-  |ypaBHEHUN XMMHUYECKUX peaklui
OK 04 |coenuHeHui XUMHUYECKHUX CBOMCTB C y4aCTHUEM OPraHUYECKUX

OpPraHN4Y€CKUX BECIICCTB
OT CTPOCHUS MOJICKYII.

BEIISCTB Ha OCHOBAHUU HX
COCTaBa U CTPOEHHUS.

2. 3aaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMUYECKUX
peaKkiuiil, WITIOCTPUPYIOIIUX
XAMHYECKHE CBOMCTBA C YYETOM
MEXaHU3MOB MPOTEKAHMS TAHHBIX
peaKkurii U TeHETUYECKOU CBSI3U
OPraHMYECKHUX BEIIECTB Pa3HBIX
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Mopnyas/Pa3znen/

THNbI OLIEHOYHBIX

Ne | OK/IIK Pe3yabTar 00y4yeHust .
Tema MeponpUuATHI
KJIACCOB.
3. PacuerHbie 3aauyu 110
YPaBHEHMSIM PEAaKLUH C ydacTHEM
OpPraHUYECKUX BELIECTB.
4. JlTaboparopnas pabota
“ITpeBparieHust OpraHu4ecKuX
BELIECTB [IpY HarpeBaHUM'".
4.3 |OKO01 |Upentuduxamus |HccnenoBaTh 1.IIpaKkTuKO-OpUEHTUPOBAHHbBIE
OK 02 |opranmueckux KauyeCTBCHHBIC PEAaKIIUM  (3aaHus 10 COCTABIICHUIO
OK 04 |(BemecTB, uX OpPraHUYECKHUX XUMHUYECKUX PEAKLUHI C yJaCTHEM
3HauYEHUE U COEIMHEHUI OTAEIBHBIX |OpraHMYECKUX BEIIECTB, B T.U.
IpUMEHEHHE B KJIACCOB. UCITOJIb3YEMBIX Ul UX
OBITOBOM U uACHTU(PUKAIIY B OBITY U
IPOM3BO/ICTBEHHOMN IPOMBIIIJICHHOCTH.
JeSITebHOCTH 2.JIaGopatopHas pabora:
YyesoBeKa “UnenTr(UKAINAI OPraHUICCKUX
COCIMHEHUH OTIEIbHBIX
KJIaCCOB”.
5 Pazneua 5. XapakrTepu3oBaThb
Kunernyeckue 1 |BJIHMSIHUE PA3JIMYHBIX
TepMoAMHaAMHuYec |(pakTopoB Ha
KHe PaBHOBeCHE H CKOPOCTh
3aKOHOMEPHOCTH |XMMHMYECKHX peaKuui
NPOTEKAHUS
XHMHYECKHX
peaxuuit
5 |OKO01 |[CkopocTtb XapakTepus3oBaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |xuMu4ecKux BJIMSIHME KOHIIEHTPALMK |TEOPETUYECKUE 3a1aHHsI HA
peaKunii. pearupyromux BemecTs |aHaiu3 (akTOpOB, BIUSIONIUX HA
XUMHYECKOe U TeMIepaTyphl Ha MU3MEHEHHE CKOPOCTH
paBHOBecHE CKOPOCTh XUMHUYECKUX  |XUMHUecKOl peakuuu. [IpakTuko-
peakuui OpUEHTUPOBAHHBIE 3aJIaHUS Ha
XapakTepu3oBaTh IIpUMEHEHNE TpuHLHUmna Jle-
BIIUSTHUE U3MEHEHUS [atenbe 1u1st HAXOKIACHUS
KOHLIEHTPALlUU BELIECTB, |HAIIPaBJICHUS CMEIICHUS
peaxkuuu cpeasl u paBHOBECHSI XUMUYECKON
TEeMIEpaTypbl Ha peaxkiuu 1 aHaian3 GakTopoBs,
CMeIlleHNEe XUMHYECKOTO |BIUSIOLINX HA CMEIllEHUE
paBHOBECHS. XUMHUYECKOT'O PAaBHOBECHS.
6 Paznean 6. Hccaenosarb
PacTBOpsbI HCTHHHBbIE PACTBOPBHI C
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N | OK/IIK Moayas/Pazaen/ PesyabTaT obyuenus THunel oue}mqnj,lx
Tema MeponpUuATHI
3aJJaHHBIMH
XapaKTepUCTUKAMU
6.1 [OK 01 [ITousTtue o Pasznnuath HCTUHHEBIE 1. 3amaun Ha MPUTOTOBIICHUE
OK 02 |pactBOpax pacTBOPBI. pacTBOpOB.
2. [TpakTUKO-OpUEHTUPOBAHHbBIC
pacueTHbIe 3aJaHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3YEMbIC B OBITOBOM U
MIPOU3BOJICTBEHHOM JESITEIIbHOCTH
YEJIOBEKA.
6.2 |[OK 01 |HccrenoBanme UccnenoBats ¢usuko- |Jlaboparopras padbota
OK 04 |cBoiicTB pacTBOpOB |xuMuueckue cpoiicta  |“IIpurorosiienue pacTBopoB”.
HCTUHHBIX PACTBOPOB.
Il | IlpodeccuoHanbHO-OPUEHTHPOBAHHOE CO/lepPKaHue (CoAepPKaHNe NPUKJIIATHOTO
MO/1YJIfA)

7 Paspnen 7. OuenuBarp 3ammTa Keiica (c yuerom
XuMmus B ObITY U |1IOCJIeCTBUSA ObITOBOM |Oynyuieil npodgeccuoHaabHOM
NMPOU3BO/JCTBEHHO (M MPOU3BOJACTBEHHOI  |1eATeJIbHOCTH).

i 1eAATeJILHOCTH  |/1eSiITeJIbHOCTH

qeJIoBeKa YyeJjI0BeKa ¢ MO3HIIUKA
IKOJIOTHYECKOM
0e3omacHoOCTH.

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
IPOM3BO/ICTBEHHOMN
JeSITeTbHOCTH
YeJIoBeKa

O11eHUBATh MTOCHICACTBUSA
OBITOBOM U
MPOU3BOACTBEHHOMN
JIESITEILHOCTH YeJIOBEKa
C MO3UIIHI
YKOJIOTHYECKOM
0C30IMacHOCTH.

Keiic (¢ yuerom Oynymieit
npodeccnoHaNbHOM
JIeSITEIIbHOCTH)
Bo3MoXHbBIE TEMBI KEHCOB:
1. ITorennenue kuMara u
BBICBOOOKICHHE T'a30BbIX
THJIPAaTOB CO JTHA OKeaHa.

2. bynyume mMatepuaisl Jis
aBua-, MalIMHO- U
pUOOPOCTPOCHUSI.

3. HoBble maTepuaiibl s
COJIHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
PaCTUTENBHBIX MIPETapaToB.
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