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Pabouas mporpamma yuyeOHoro mpenmera OVYIIL.12 Xumusi pazpaborana Ha OCHOBE (eaepalbHOTO
rOCyJJapCTBEHHOTO 00pa30BaTEJIbHOTO CTaHAApTa CpelHEero MpoQecCHOHaIbHOTO OO0pa30BaHUs IO
npodeccun 09.01.03 Oneparop MHPOPMALMOHHBIX CUCTEM U PECYpPCOB, yTBepkAeHHOro IIpukazom
Munnpocsemenuss Poccun ot 11 Hos6ps 2022 r. Ne 974, ¢ yuérom IIOII CIIO mo mpodeccun
09.01.03 Onepatop nHGOPMALIMOHHBIX CUCTEM U PECYPCOB, 3aPETUCTPUPOBAHHON B FOCYAaPCTBEHHOM
peecTpe IMPUMEPHBIX OCHOBHBIX 00pa3zoBaTeNbHBIX Hporpamm, per. Ne90, Ha OCHOBaHMM NpHUKa3a
OI'bOY JIIO UPIIO Ne I1-344 ot 10.08.2023, pexomeHAaUUsSMU MO OPraHU3alUU IOTYYECHUS
cpeanero obuero oopasosanus (COO) B npenenax ocBOeHUsI 00pa30BaTENIbHBIX MPOTPaMM CPEIHEr0
npodeccuonanbHoro oobpaszoBanusi (CIIO) na 06aze ocHOBHOTO 001Iero oOpa3oBaHUS C Y4ETOM
tpeboBanuit ®I'OC u momyyaemoii npodeccun umn cnenuanbHoctu CIIO, U3M0KEHHBIMU B MTUCHEME
Mumnrnpocsemenust Poccun ot 14.06.2024 Ne05-1971; ¢ y4eToM METOAWYECKHX PEKOMEHIANUH IO
peanu3anuy CpeaHero oomero oOpa3oBaHMs B INpejaenax OCBOEHUs 00pa30BaTEbHOW MPOrpaMMbl
cpearero mnpodeccuoHanbHOro obpaszoBanms ([lucemMo MwuHuUCTEpCTBA mpocBemieHuss Poccuiickoi
®eneparun ot 01.03.2023 r. Ne05-592); ¢ yueToM METOIMYECKHX PEKOMEHIALU 1Mo pa3paboTke U
peanu3aly  aAanTUPOBAHHBIX O00pa30BaTENIbHBIX MPOTpaMM  CpeAHEero MnpodeccHOHANIbHOTIO
obpasoBanus (ITucemo MunmcrepcTBa oOpazoBanust U Hayku Poccuiickoit deneparun ot 22 anpens
2015 1. Ne06-443).

Opranuzanus-pa3paboTuuk:
denepanbHOe KazeHHOE MpodeccuoHaabHOe o0pa3oBaTelbHOE YyupexkaeHue  «CHBepCcKHid
TEXHUKYM — MHTEpHAT OyXranrepoB» MUHHCTEpCTBA Tpy/Aa | COLMAIbHOW 3amuThl Poccuiickoit
denepanun

Paccmotpeno na 3aceganuu [TIK
[Iporokon Ne 1 ot « 26 » utons 2026 r.

IIpencenarens: [1LK T. B. bospmakosa
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1. IMACHIOPT PABOYEM ITPOT'PAMMBI YYEBHOI'O ITPEJIMETA
1.1. MecTo y4eOHOro nmpeMeTa B CTPYKTYpPe OCHOBHOI nMpodecCHOHAILHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl
OO6meoOpa3zoBaTeNbHBIN YUeOHBIN MpeaMeT «XUMHUs SBISETCS YacThIO MPEAMETHON o0nacTu

«EcTecTBeHHOHayuUHbIE HayKW», W3ydaeTcs B oOleoOpa3zoBaTeiabHOM IMKiIe yyeOHoro miaana OOII
CIIO c¢ yuerom mpodeccroHanbHON HampaBieHHOCTH B cooTBeTcTBUM ¢ PI'OC CIIO no npodeccun
09.01.03 OnepaTop MHPOPMAITMOHHBIX CUCTEM H PECYPCOB

TpynoemMkocTs y4eOHOTO TpeaMmeTa «XuUMHs» Ha 0a30BOM YpPOBHE cOcTaBisieT 72 daca, U3
KOTOpBhIX 66 YacoB - 0a30BbIil Moaynb (6 pasnenoB) u 6 4acoB - NMpukKIagHON Moaynb (1 paszmen),
BKJIFOYAIONTUN TPAaKTUKO-OpPUEHTUPOBaHHOE conepxkanue 1o mnpodeccun 09.01.03 Omepartop
MH(QOPMAIMOHHBIX CHCTEM H PECYPCOB

[TpuknagHoit MoAyb BKITFOUAET OauH pasaen. Pazmen 7 «Xumus B ObITY U MPOU3BOJCTBEHHON
NEeSTEIHHOCTH YeJIOBEKay peann3yercs Ui BceX CIeUaTbHOCTEN Ha MaTepuaie KeicoB, CBSI3aHHBIX C
9KOJIOTHUECKOM 0e30MacHOCThIO W OLEHKOH TMOCHeNCTBUN OBITOBOM U MPOM3BOACTBEHHOMN
NeSITENBHOCTH, 110 OTpacisaM Oyayieit npodeccuoHanbHON 1eATeIbHOCTH 00yUYaIOIINXCS.

Ilepuon oOydeHuss W pacmpefelieHHe 10 CeMecTpaM oOmpeienseT oOpa3zoBareibHas
OpraHU3anys CaMOCTOSATENIBHO, C YUETOM JIOTHKH (DOPMHUPOBAHUS MPEIMETHBIX PE3YJIBTATOB, OOMINX U
npoecCHOHANBHBIX ~ KOMIICTCHIMH, MEXKIPEIMETHBIX CBA3C¢H C JOPYTUMH  JUCHUILTHHAMH
0011eo0pa3oBaTeTLHOrO U 00MENPOECCHOHATBHOTO ITUKJIOB Y4eOHOTO IJIaHa.

1.2. Illeau n nIaHUpPyeMble pe3yJbTAaThl 0CBOEHHUSI Y4eGHOT0 MpeaMeTa

1.2.1. Ilenb obeo0pa3zoBaTeIbLHOTO YYEOHOTO MpeaMeTa:

e  @opmMupoOBaHHME y CTYIEHTOB IPEICTABICHUS O XUMUYECKON COCTABIIAIOLIEH €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPA KaK OCHOBBI IIPUHATHS PEIICHUM B )KM3HEHHBIX U IIPOU3BOJACTBEHHBIX
CUTyalUsX, OTBETCTBEHHOI'O ITOBEICHUS B IPUPOIHOM Cpee.

3amayu y4eOHOro nmpeamera:
1) chopMUpOBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKaHHUsS XUMHYECKHX IPOLECCOB U
ABICHUM B OKpYXarolled cpeae, LEeJIOCTHOM HaydyHOM KapTUHBI MHpa, B3aUMOCBS3U U
B3aUMO3aBHCUMOCTH €CTECTBCHHBIX HAYK;
2) pa3BUTb YMEHHS COCTaBIATH (OPMYJIbl HEOPraHMYECKUX W OPTraHMYECKUX BEIIECTB,
YPaBHEHMsI XUMHUECKUX PEAKINHA, OOBSCHATh UX CMBICI, HHTEPIIPETUPOBATh PE3YJIbTaThl XUMHUUECKUX

IKCIEPUMEHTOB,
3) cOopMHpOBATh HABBIKM TPOBEICHHS MPOCTEUIINX XUMHUYECKUX HKCHEPUMEHTATBHBIX
UCCIIEIOBAaHUI € COOJIIOIEHHEM IpaBUJI 0€30MacHOTO OOpaIleHusl C BEIIECTBAMU U JIAOOPATOPHBIM
00opyaOBaHUEM;

4) pPa3BUTh YMEHHS HCIOJB30BaTh MH(OPMANMIO XHMHYECKOTO XapakTepa W3 pa3IndHBIX
MCTOYHHKOB,;

5) chopMHpOBATH YMEHUS TPOTHO3UPOBATH MOCIIEACTBUS CBOCH AEATEIBHOCTH M XUMHUYECKUX

IOPUPOAHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOLIECCOB;
6) chopMUpOBaTh MOHUMAHUE 3HAYUMOCTH JOCTHIKEHHH XUMHUYECKOW HAYKH M TEXHOJIOTHIM
JUISl Pa3BUTHS COIMATILHOM M MPOU3BOJICTBEHHOU chep

1.2.2. Tlnanupyemble pe3yJbTaTbl OCBOEHHS O00I€00pa3oBaTENIbHOIO y4eOHOro TpeaMeTa B
cootBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO.
Oco0oe 3HaueHHEe Y4eOHBII MpeaAMeT UMEET NPU GOPMUPOBAHUU U PA3BUTUU OOLTUX KOMIETEHIIHH.



Koa u

IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 peaMeTa

HaAaNUMCHOBaHHE
IIpeamerHbie
(opmupyembIx Oo6urue
KOMIIETCHIUH
OK 01. Beibupats Ymenus: - BIIAJETh CUCTEMOW XUMHUYECKUX 3HAHWM, KOTOpAs BKIIFOYAECT:
CITOCOOBI pemicHuA ® pacIO3HaBaThb 3a1a4y w/nnu npo6neMy B | OCHOBOIIOJararomue IoOHATHUA (XI/IMI/I‘ICCKI/Iﬁ 9JIEMCHT, aTOM,

3aa4
npodeccruoHanbHON
ACATCIIbHOCTU
MPUMEHUTEIBHO K
pa3IM4HBIM
KOHTCKCTaM

po¢eCCHOHATBPHOM H/HIIA COITUATTBHOM KOHTEKCTE
aHAIM3UPOBATh 3a/layy W/WIH MpoOJieMy U BBIIEIATH
e€ COoCTaBHbIE YacTH; OIpPEAENSATh 3Tallbl PEIHICHUS
3a1a4u

BBISBIAAIT W 3((EKTUBHO HCKaTh HHGOPMAIHIO,
HEOOXOAUMYIO JUIS PELICHHS 3a]]a9d 1/ MPOOIIeMBbI
COCTaBUTb IUIaH NEUCTBUSA

OTpEeAENINTh HEOOXOAUMBIE PECYPCHI

BJIaJ€Th  aKTyaJbHbIMU  METOJAMHM  pabOThl B
npodeccuoHaIbHOM U CMEXHBIX cepax

pean30BaTh COCTaBJICHHBIN IUIaH

OIICHUBATh PE3YyJIbTAT U MOCIEICTBUS CBOMX ACHCTBUI

(caMOCTOSTENEHO WIH C TIOMOIIbI0 HACTABHUKA)

3HaHud:

aKTyaJbHbIH TNpPO(ECcCHOHATBHBIA M  COLMANbHBINA
KOHTEKCT, B KOTOPOM IPUXOAUTCS pabOTaTh U KUTh
OCHOBHbBIE€ MCTOYHHUKHM HMH(OpMAIUM U PECypCchl IS
pemieHust 3a7a4 M npoOieM B MpodeccHoHANTbHOM
W/WIM COIMAIBHOM KOHTEKCTE

aJITOPUTMBI BBIIOJHEHUS PabOT B MpohecCHOHANBHOM
Y CMEKHBIX 00J1acTsIX

MeTOABbl paboThl B MPOGECcCHOHATHPHOM M CMEKHBIX
chepax

CTPYKTYpY ILJIaHa JIJIsl pelIeHus 3a1a4

3JIEKTPOHHAsT 000JI0YKa aToma, S-, P-, d-3JIEKTPOHHBIC OPOUTAIIH

aTOMOB, HOH, MOJICKYJIA, BaJICHTHOCTbD,

3JIEKTPOOTPULATENBHOCTb, CTENEHb OKHUCJIEHUS, XHUMHYECKas
CBS3b, MOJIb, MOJISIPHAsI Macca, MOJSPHBII 00bEM, YIIIepOJHBIN
CKeNeT, (yHKUMOHAJIbHAs TIpylna, paiukail, H30Mepus,
U30MEPBI, TOMOJOTMYECKHH psii, TOMOJIOTH, YIJIEBOAOPOJBL,
KHUCJIOPOJ- UM Aa30TCOAEpIKAIIUE COEIMHEHUS, OHMOJIOrMYECKU
aKTUBHBIE BellecTBa (YIJIEBOIBI, KHPBI, OEJKH), MOHOMED,
CTPYKTYpPHOE BBICOKOMOJIEKYJISIPHBIE

COCAVHCHUA, KpUCTAUIMYECKasa pPEIICTKa, THUIIBI XWUMHYCCKUX

noauMmep, 3BEHO,

peakmuii  (OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIC,  DK30- U

SHIOTEPMHUUYECKHE, peakluu HOHHOro oOMeHa), pacTBOp,
ANEKTPOIUTUIECKAS
JICCOIHAIINS, CKOpPOCTh

XUMHUYECKON peakIMH, XHUMHYECKOE paBHOBECHE), TEOPUH U

OJICKTPOJIUTHI, HEIJICKTPOJINUTHI,

OKHUCJIUTENb,  BOCCTAaHOBHUTEIb,
3aKOHBI (TEOPHST XUMUYECKOTO CTPOCHHS OPTAHUYECKUX BEIIECTB
A.M. BbytnepoBa, Teopus 3JIEKTPOIUTHUYECKON TUCCOIUAINH,
nepuoanueckuid 3axkoH /.M. MeHneneeBa, 3aKOH COXPaHEHHUs
Macchl), CHUMBOJIMYECKUI
(dhaKkTOJIOTUYECKHE CBEACHUS O CBOMCTBAaX, COCTaBE, MOJYICHUH H

0e30ImacHOM HCHOJIb30BAHUN BayKHEHIIHX HCOPTaHNUYCCKUX U

3aKOHOMCPHOCTH, A3BIK XHMMUHU,

OpTraHN4YCCKUX BCHICCTB B 6LITy n HpﬁKTH‘IGCKOﬁ JACATCIbHOCTH
YCJI0BCKaA,

- YMCTb BBIIBJIATHL XapPAKTCPHBIC IIPU3HAKU U B3aUMOCBS3b
N3YUCHHBIX HOH?ITI/II\/'I, OPpUMCHATH COOTBETCTBYIOIIUC ITOHATUA




MOPAOK OLICHKHU PE3YJIbTATOB PCUICHUS 3aaa4
HpOCI)CCCHOHaHBHOﬁ JACATCIIbHOCTH

IpU ONUCAaHUU CTPOEHUSI M CBOMCTB HEOPraHUYECKHX H
OpPraHWYEeCKHX BEIIECTB M HUX [PEBpallCHUIl; BbISABIATH
B3aUMOCBSA3b ~ XMMMYECKUX 3HAHUHM C  IOHATUSAMH U
MPEACTABICHUSIMHU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- YMETh UCIOIb30BaTh HANMEHOBAHUSI XUMUYECKUX COCTMHEHUM
MEXIYHAPOAHOTO COK3a TEOPETUYECKOW U MPUKIAJAHOW XUMHUU
U TpUBHUAJIbHBIC HA3BaHHS BAXHEWIINX BELIECTB (ITUJICH,
aneTusieH, riauinepudH, GeHon, QopMampiaerua,  yKCycHas
KHCIIOTa, TJWIWH, YTapHBIA Ta3, YIIEKHUCIbId Ta3, aMMHaK,
ramieHasi HM3BECTb, HEramieHas W3BEeCTb, NUThEBas coJa U
IpYyTHX),  COCTaBIATH  (OpPMyJIBl  HEOPTaHUYECKUX U
OpraHWYECKHX BEUIECTB, YPAaBHEHHUS XUMHUYECKHUX peaKkIui,
OOBSACHATH UX CMBICI; MOATBEPKAATh XapaKTEPHbIE XUMHUECKUE
CBOMCTBa BEIIECTB COOTBETCTBYIOIIMMHU OKCICPUMEHTAMH H
3aIACSIMUA YPABHEHUN XUMUYECKUX PEaKIINA;

- yMeTb yCTaHaBIMBAaTh  MPUHAJIEKHOCTh  H3YUYEHHBIX
HEOPraHUYeCKUX M OPraHMYECKHUX BEIIECTB K OINPEeEICHHBIM
KJIacCaM M IrpynnaM COECAMHEHUH, XapaKTepu30BaTh UX COCTaB U
BAKHEHIIIME CBOWCTBA; ONPEAENIATh BHJBl XUMHUYECKUX CBA3CH
(KoBaJIeHTHAsl, WOHHAs, METAUTUYECKas, BOJOPOJHAsSI), THIIBI
KPUCTAIUTMYECKUX  PEHIeTOK  BEHIeCTB;  KJacCU(UIIMPOBATH
XUMUYECKHUE PEAKIINH;

- chopMUpOBaTh NPEJCTABICHUA: O MaTepUaIbHOM €IUHCTBE
MHpPa, 3aKOHOMEPHOCTSIX U IMO3HABAEMOCTH SIBIEHUN MPUPOJIBI; O
MeCTe M 3HAYCHUH XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€
ponu B OOECHEUYeHUH YCTOWYMBOTO Pa3BUTHUS UYEJIOBEUECTBA: B
pelIeHrnr Po0OJieM SKOIOTHUECKOM, SJHEPTeTUYECKOM U MUIIEBOU
0e30MacHOCTH, B Pa3BUTUM MEJIULMUHBL, CO3/JaHUU HOBBIX
MaTepuaioB, HOBBIX HCTOYHHUKOB OHHEPTUHM, B OOECICYCHUH
paIMOHANILHOTO  TPUPOJONONB30BaHMs, B  (HOPMHUPOBAHHH
MHUPOBO33pEHUST M OOIIeH KyJIbTYphl 4YEJIOBEKa, a Takke




9KOJIOTUYECKH 0O0OCHOBAaHHOTO OTHOUICHHUS K CBOEMY 3/10pPOBBIO
U IPUPOJTHOMN Cpeie;

- BIIQJIETh CHUCTEMOW XMMHYECKHMX 3HaHMH, KOTOpas BKJIHOYAET:
OCHOBOIOJIAraloIIue TMOHATUS (JOMOJIHUTEIBHO K CHCTEME
HNOHATUA  0a30BOr0 YpOBHsS) - H30TONbI, OCHOBHOE U
BO30YKJIEHHOE COCTOSHME€ aToMa, TIHOpHIM3alUs aTOMHBIX
" u "m", KpaTHBIC CBS3H),
MOJISIpHAsl KOHLEHTpalus, CTPyKTypHass (opMyia, H30Mepus

opOuTtanei, xumuueckas cBsizp ("0

(cTpykTypHasi, reoMmerpuueckasi (LUC-TpaHC-U30MEpUsi), THIIbI
XUMHUYECKHX peaklHil (roMo- M TeTeporeHHble, OOpaTUMbIE U
HEeoOpaTHMBbIE), PAcTBOPHI (MCTUHHBIC, AMCIIEPCHBIC CHCTEMBI),
KPUCTAJUIOTU/APAThI,  CTENEHb  JUCCOLMALMU,  3JEKTPOJIU3,
KPEKUHI, PU(OPMHUHT); TEOPUHM U 3aKOHBI, 3aKOHOMEpPHOCTH,
MHPOBO33PEHUYECKHE 3HAHUS, JIeKAIMe B OCHOBE MOHMMAHUSA
OPUYUHHOCTU U CHCTEMHOCTM  XMMHYECKUX  SIBJICHUI,
COBPEMEHHBIE MPEICTABIECHUS O CTPOCHUM BEIECTBA Ha
aTOMHOM, MOJIEKYJSIPHOM M  HAaJMOJIEKYJISIPHOM YPOBHSIX;
OpPEJCTaBICHUA O  MEXaHW3MaxX XUMHUYECKMX  PEaKIui,
TEPMOJUHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSIX HX
IPOTEKaHUs, O XMMHMUYECKOM pPaBHOBECHH, JUCIEPCHBIX
cucreMax, (paKTOJIOTHYECKHE CBEJICHHsS O CBOWCTBaX, COCTaBe,
NOJY4YeHUH W O€30MacHOM  MCIOJb30BAHUM  BaXKHEUIIMX
HEOPraHMYeCKUX U OpraHMYeCKUX BEIIeCTB B OBITY U
NPAKTUYECKON JEeATENbHOCTH YENOBEKa; OOIIMX Hay4YHBIX
OPUHLMIIAX  XMMHUYECKOTO  TPOM3BOACTBA (Ha  IpUMeEpe
IIPOM3BOJCTBA  CEPHOM  KHUCIOTHI, aMMHAaKa, METAHOJ]A,
nepepaboTKu HEPTH);

- yMeThb NPOBOAMTH PACUETHI MO0 XUMHUYECKUM (QopMmysnaM H
YpaBHEHHUAM  XMMMYECKHX pEaKUUil ¢  HCIOIb30BaHUEM
¢u3mueckux BeNMYMH (Macchl, 00bEMa Ta30B, KOJMYECTBA
BELIECTBA), XapaKTEPU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOU




CTOPOHBI: pacueThl MO HAXOXKACHUIO XUMHUYECKOH (QOpMYIIbI
BEIIECTBA; pacyeTbl Macchl (00beMa, KOJIMYEeCTBAa BEIIECTBA)
IPOAYKTAa pEakLUH, €CJIN OJHO M3 UCXONHBIX BEIIECTB JAHO B
BHJIE  pacTBOpa €  OINPEACIICHHOM  MAacCOBOM  J10JeH
pPacTBOPEHHOTO BEIIECTBA WJIM JaHO B M30BITKE (MMeeT
OpUMECH); PacdeThl MAaccOBOM WM OOBEMHOM IOJM BBIXOJA
IOPOAYKTa peaKLHM; pacyeTbl TEIUIOBOro H(pQeKTa peaxuu,
00BEMHBIX OTHOLIEHUH T'a30B;

- YMeThb BBIABJISATH XapaKTEpHbIE IpPHU3HAKK U B3aUMOCBS3b
W3YYECHHBIX IOHATHH, NMPUMEHSATH COOTBETCTBYIOLIME MOHSATHUS
IpU OINUCAaHUU CTPOEHUS U CBOMCTB HEOPraHMYECKUX U
OpraHMYECKMX BEHIECTB M MX MPEBPALICHUN; BBIABIATH
B3aMMOCBA3b  XMMMYECKMX 3HAHMA C  TOHATUAMH W
MPEeICTAaBICHUSIMU JIPYTUX MPEIMETOB JJisi 00jee OCO3HAaHHOIO
NOHUMAHHA U OOBSICHEHHS CYIIHOCTH MaTepUAIbHOTO €IMHCTBA
MHUDPa; HCIOJIb30BaTh CUCTEMHBIE XUMHMUYECKHE 3HAHUS I
OOBSICHEHUS! ¥ TNPOTHO3UPOBAHUS  SIBIEHUH, HMEIOMIHUX
€CTCCTBCHHOHAYUYHYIO IIPUPOLY;

- YMETh HCIIOJIb30BaTh HAMMEHOBAHHS XUMUYECKUX COEIMHEHHUN
MEXIYHAPOAHOI0 COK3a TCOPETUYECKONW U MPUKIAAHON XUMUHU
Y TPUBHAJIbHBIE HA3BaHUS BEIIECTB, OTHOCAIIUXCS K U3yUYEHHBIM
KJlacCaM OpPraHMYECKHX M HEOPraHWYECKUX COEAVHEHUI;
UCIIOJIB30BaTh XHMHUYECKYK) CHUMBOJIAKY JUI1 COCTaBJICHHSA
GopMysl  HEOPraHMYECKHUX  BEIIECTB, MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTBIX, COKPAIIEHHbIX M CKEJIETHBIX)
GopMya OpraHMYECKHMX BEIIECTB; COCTABISATh YpPaBHEHUS
XMMHMYECKMX  pEeakUuid W PacKpblBaTb HUX  CYLIHOCTB:
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMi  IOCPEACTBOM
COCTaBJICHUSI DJIEKTPOHHOTO OajlaHca 3THX pEeaKUWi; peakuuit
MOHHOTO OOMEHa TIyTeM COCTaBICHUS HMX TOJHBIX U
COKpalICHHBIX HOHHBIX yPAaBHEHUH; peakUuil THUIpOJIN3a,




peakuui KOMIIJIEKCOOOpa30BaHus (Ha npuMepe
THJIPOKCOKOMIUIEKCOB LIMHKAa M QJIOMHHMA); MOJITBEPKAATh
XapaKTepHBIE XUMHUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTaAMH U 3aIllUCSMU YPaBHEHUMU
XUMHYECKHUX PEaKIUN;

- YMeTh KJIacCU(UIUPOBATh HEOPraHWYECKHE U OpPraHUYECcKue
BEIIECTBA M XUMHUYECKHE PEaKIMM, CAMOCTOSTEIbHO BbIOMPATh
OCHOBAHMA U KPUTEPHUM JUIsl KJIACCUPUKALMM H3Yy4aeMbIX
XUMHUYECKHX OOBEKTOB; XapaKTepU30BaTh COCTAB U Ba)KHEMUIIIME
CBOICTBa BEILIECTB, MPUHAIEKAIUX K ONPEIEICHHBIM KjlaccaM
U TpylnnaM COeQUHEHMH (TpOoCThle BEIIECTBA, OKCHIBI,
THJIPOKCUIBI, COJM; YIJIEBOJIOPOJIbI, MPOCThIE 3(PUPHI, CIUPTHI,
(eHOoIbI, anbAETUAbl, KETOHbI, KAPOOHOBBIE KHUCIIOTHI, CIOXKHbBIE
3¢upbl, KUPHL, YIIEBOAbl, AMUHBI, AMHUHOKHUCIOTHI, OEIKH);
IPUMEHATh 3HAaHUS O COCTaBE M CBOMCTBAaX BEILECTB IS
OKCIIEPUMEHTAIBHOM  IPOBEPKU  THUIIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEN  NPOTEKAHMA XMMMYECKUX pEakuuil u
IIPOrHO3MPOBAHMS BO3MOKHOCTEH UX OCYHIECTBIICHUS;

- yMeTb MOATBEPXK/IaTh Ha KOHKPETHBIX IMPUMEpPax XapakTep
3aBHCUMOCTH  PEAKIMOHHOW  CIOCOOHOCTH  OpPraHMYECKHX
COCIMHEHHUH OT KPAaTHOCTU M THUINa KoBaJeHTHOH cBsi3u ("T " u
"n'"), B3aMMHOT'O BJIUSTHUSI aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;
a TaKkKe OT 0COOEHHOCTEH peanu3alvy pa3IM4yHbIX MEXaHU3MOB
IIPOTEKaHUS PEaKIINN;

- YMETb XapaKTepHU30BaTb IEKTPOHHOE CTPOECHHE aTOMOB (B
OCHOBHOM U BO30Y/J€HHOM COCTOSIHUM) U MOHOB XUMHYECKHUX
snemeHTOoB 1 - 4 mepuonoB Ilepuonuueckoit cucremnr JI..
MenzeneeBa M HMX BAJICHTHBIE BO3MOXKHOCTH, HCIOJIB3YS
nousatus "'s”, "p", "d-anekTpoHHbIe" OpOMTANIH, YHEPIETHUCCKUE
YPOBHU; OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB
XUMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX WMH COEAMHEHUH 110




HepuoJiaM U rpymmam;

OK 02.
OcymecTBISITh
TIOWCK, aHATIN3 U
HUHTEPIPETAIHIO
nHpopManuu,
HEOOXOIUMO IS
BBITTOJIHEHUS 3a/1a4
npodeccruoHanbHON
JeSITETbHOCTH

YMmenud:

OTIPEIENIATh 3aa4H IS MOUCKa HHPOPMAITUH
OTpeIENIATh HEOOXOIUMBbIE HCTOUHUKH HH()OPMAIUH
IUTAHUPOBATh MPOIIECC MTOKUCKA

CTPYKTYPHPOBATh MOTy4aeMyI0 HH(POPMAITUFO
BBIIEIATH  Haubojee

nHpopmarun

3HaA4YUMOC B MEpCUYHC

OOCHUBATDH IPAKTUYCCKYIO 3HAYUMOCTL PE3YJIbTATOB
IIOHCKa

o OpMIIATH Pe3yJIbTaThl TOUCKA

3uanug:

HOMEHKJIAaTypa  HMH(QOPMAIMOHHBIX  HCTOYHUKOB,
MPUMEHSEMBIX B TPOPECCHOHATBHOMN IEATEIIEHOCTH
MIPUEMBI CTPYKTYPUPOBAaHUS HH()OPMAIIH

dbopmat opopmieHHS pe3yIbTaTOB MTOUCKA

uHpoOpMaIuu

- YMCTH IIJIAHUPOBATH W BBIINNOJIHATH XUMHUYECKUH SKCIICPUMCHT

(mpeBpaieHusi OpPraHUYECKUX BEHIECTB IIPH  HArpeBaHUW,
MOJIyYCHUE ATUJICHA M U3YUYECHHE €ro CBOMCTB, Kau€CTBEHHBIC
peakuuu Ha

ACHATypauus O€JIKOB IIp Harp€BaHuM, ILIBCTHBIC pPCaKIUU

anbJETUIbl, Kpaxmall, YKCYCHYIO KHUCJIOTY;
OCKOB; TPOBOJUTH PEAKIMH HOHHOTO OOMEHa, OINPEACNAThH
Cpeay BOJIHBIX PAaCTBOPOB, KAUYECTBEHHBIE PEaKIMK Ha Cyb(dart-,
KapOOHAT- W XJIOPHI-aHWOHBI, HA KATHOH aMMOHWS; pelaTh
JKCIIEpUMEHTAJIbHbIE teMaMm "Meramibl" #
"Hemetamnei") B MpaBwIaMu
0e30MacHOCTH MU 00paIleHUH C BELIECTBAMH U J1TaOOpaTOPHBIM

3aJa4d 10
COOTBETCTBUH  C TEXHUKHU
000py10BaHHEM; XUMHUYECKOTO
JKCIIEpUMEHTa B (popMe 3amucH ypaBHEHHUH COOTBETCTBYIOLIMX

peaxunﬁ nu (I)OpMy.HI/IpOBaTB BbIBOABI Ha OCHOBC JTHX

MNpEACTABIATE  PC3YJIbTAThI

pe3yJIbTaTOB,
- YMeTh  aHAIU3UPOBaTh  XHMHUYECKYI0  HH(MOpMAIHIO,
MOJIy4aeMyl0 U3 pa3HbIX HCTOYHHKOB (CpPEICTB MaccOBOMU
uHpopmanuu, cetb IHTepHET U Apyrue);

- BIAJIeTh OCHOBHBIMU METOJaMH HAYYHOTO TTO3HAHUS BEIIECTB U
XUMHUYECKHX SIBJICHUN (HaOJIIOJICHHEe, U3MEPEHUE, IKCIICPUMEHT,
MOJICJIMPOBAHNUE);

- YMCTh NOPOBOAWUTH PACUHETHI MO XUMHYCCKUM q)opMynaM u
YPaBHCHUAM XUMHWYCCKUX HUCITIOJIB30BAHUECM
buznueckux XapaKTepU3yIOIIUX  BEIIecTBa  C
KOJINYECTBEHHONH CTOPOHBI: o0bemMa (HOpMaIbHBIE

peakuuii ¢
BEJIMYUH,
Macchl,
YCIOBHS) Ta30B, KOJMYECTBA  BEIIECTBA, HCIOJb30BaTh
CHCTEMHBIE XMMHWYECKUE 3HAHUS A MPUHIATHS PEUICHUNA B

KOHKPCTHBIX KMU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BCHICCTBAMU




U X IPUMEHEHHUEM;
- YMeTh CaMOCTOSITENIbHO IUIAHMPOBATb U MPOBOIUTH
XUMHUYECKHH SKCIEPUMEHT (IMOJIydeHHEe U H3yueHHUE CBOMCTB
HEOPraHMYECKUX M OpPraHMYECKHUX BEILECTB, KaueCTBEHHBIC
peakuuu YTJIEBOI0POOB pa3IMYHbIX KJIacCOB u
KHUCJIOPOJICOAEPKAIMX ~ OPraHUYECKMX  BELECTB, pEIICHUE
9KCIIEPUMEHTANIBHBIX 3aJ1a4 M0 PACIO3HABAHUIO HEOPTaHUYECKUX
Y OPTaHWYECKHX BEIIECTB) C COOIFOJICHUEM TTPaBUiI O€30IacHOTO
oOpallleHusl ¢ BellecTBaMH M JabOpaTOpHbIM 000pYAOBAHUEM,
dopMynHpoBaTh €N  WCCIEIOBAHUS, NPEAOCTABIATH B
paznu4HOl (hopMe pe3yNbTaThl IKCIIEPUMEHTA, aHAIU3UPOBATH U
OILICHUBATh UX TOCTOBEPHOCTH;

- YMETh OCYUIECTBIIAThH Li€JICHANPABICHHBIA MOUCK XUMHYECKOU
nH(poOpMallMd B Pa3jMYHbIX MCTOYHUKAX (HaydyHas U ydeOHO-
Hay4yHas JUTEpaTypa, CPEelCcTBAa MAacCOBOM HH(OpPMALUHU, CETh
WuTepHeT u Apyrue), KPUTUHIECKU aHATTU3UPOBATh XUMHUYECKYIO
uHbopMalmio, mepepabaThiBaTh €€ W HCIONb30BaTh B
COOTBETCTBHUH C TIOCTABJIICHHON y4eOHOM 3a/1auei;

- BJAJETh CHUCTEMOW 3HAHMK O METOJAX HAY4YHOrO MO3HAHUS
SIBJICHUW TPUPOIBI, HUCIOJIB3YEMbIX B €CTECTBCHHBIX HayKaX H
YMEHHUSMH TPUMEHSTh 3TH 3HAHUS TpPU DKCIEPUMEHTATHLHOM
UCCJICIOBAaHUM BEIIECTB W M OOBSICHEHHS XUMHYECKHX
SABJICHUWA, HWMEIOIUX MECTO B MPUPOJE MPAKTUYECKOM
JeSITENbHOCTH Y€JI0BEKA U B TIOBCEIHEBHOM JKU3HU;

OK 04. PaboraTts B
KOJIJIEKTUBE U
KOMaHJIE,

3¢ PeKTUBHO
B3aMMOJICHCTBOBATh C
KOJIJIETaMH,
PYKOBOJICTBOM,

YMenus.
® OpraHU30BBIBATH PaOOTY KOJUIEKTHBA U KOMaHIbI
e B3aUMOJICHCTBOBaTh C KOJIJIETaMU, PYKOBOICTBOM,
KJIIMEHTaMH B X07I¢ IPO(HECCHOHATILHOM eI TSIIBHOCTH
3Hanua:

® JICHMXOJIOTMYECKHUE OCHOBBI ACATCIBHOCTH KOJJICKTHBA,

- YMETb IUIAHUPOBATh U BBHIMOIHITh XUMHUYECKUNA IKCIIEPUMEHT
(npeBpamieHuss OpraHMYeCcKHX BEUIECTB TMPH HarpeBaHUM,
MOJIy4eHHE STHJIEHA U U3YyYEHHE €ro CBOMCTB, KaueCTBEHHBIE
peakuMyd Ha aJbJAETujbl, KpaxMmajl, YKCYCHYIO KHUCIOTY;
JIeHaTypalusi OENKOB TpU HArpeBaHUM, I[BETHBIC pEaKIUU
O€NIKOB; MPOBOAUTH PEAKIMHW HOHHOTO OOMEHa, OMpeIeNsATh
Cpelly BOJHBIX pacTBOPOB, KAUE€CTBEHHBIE PEAKLIUU Ha CyJbdaT-,




KIIMCHTaMH.

MICHXOJOTHYECKHE OCOOCHHOCTH JIMYHOCTH
e OCHOBHI HpOGKTHOfI ACATCIIBHOCTHU

KapOOHAT- M XJIOPUI-aHWOHBI, HA KATHOH aMMOHWs; pellaTh
SKCHEpUMEHTalIbHbIE 3a7aud 1o TemMaM "Mertamnel" u
"HemeTtaymel") B COOTBETCTBHMM C TpaBUJIAMU  TEXHUKHU
0€30MacHOCTH MpH O0paIIeHUH C BELIECTBAMH U J1JaOOpaTOPHBIM
000pyZIOBaHHEM; TIPEICTABIATh PE3YJIBTAThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (JOpME 3amucy ypaBHEHUI COOTBETCTBYIOILIHX
peakuuii U  (GOpMYyIHUPOBATH BBHIBOJABI HAa OCHOBE JTHX
pe3ybTaToB;

-yMETh  CaMOCTOSATEILHO  IUTAHHPOBATh W IPOBOJUTH
XUMHUYECKHIA DSKCIIEPUMEHT (TOJIydeHHE M M3yYeHUE CBOWCTB
HEOPraHWYECKUX W OPraHUYECKUX BEIIECTB, KauyeCTBEHHBIC
peaxkuuu YTIE€BOI0OPOIOB Pa3IMYHBIX KJIaCCOB u
KHUCJIOPOJICO/ICPKAIUX ~ OPraHMYECKHX  BEIECTB, pEIICHUE
AKCIIEPUMEHTAITBHBIX 3a]1a4 10 PaCTIO3HABAHWIO HEOPTaHUIECKUX
Y OpPraHUYECKHX BEIIECTB) C COOIIOACHUEM IIPpaBui O€301acHOTO
oOpaleHus ¢ BellecTBaMH U JabOpaTOpHBIM 000pYAOBaHUEM,
dbopMynupoBaTh IeNM  HCCIEAOBAHMS, TMPEIOCTABISATH B
paznu4Hoi (hopMe pe3ynbTaThl SKCIEPUMEHTa, aHAIU3UPOBATh U
OIICHUBAThH UX JIOCTOBEPHOCTH;

OK 07.
ConelicTBOBaThL
COXPaHEHHUIO
OKpYKarollei Cpeasl,
pecypcocOepeKeHutIo,
3¢ dexTuBHO
JIEVCTBOBATEL B
Ype3BBIYAHBIX
CUTyaIusX.

Ymenus:
e CcOOIOIaTh HOPMBI DKOJIOTHUECKOM OE30MacHOCTH
® ONpenessITh HAMPABICHUS PECYPCOCOEPEKESHHUS B
paMkax npoQeCcCHOHATBHOMN I TEILHOCTH T10
npodeccuu (CreruaIbHOCTH)
3HaHus:
e [IpaBWJIA DKOJIOTHYECKON 0E30MMaCHOCTH TIPU BECHUU
poQeCcCUOHATBHOM IeATETbHOCTH
® OCHOBHBIE PECypCHI, 3a/IeHCTBOBAaHHBIE B
npoeccCHOHAIBHON IeATeTbHOCTH
e IyTH OOECIEUCHHUs pecypcocOepekeHUs

- cOpMHPOBAThH MPEJCTABICHUS: O XUMHICCKON COCTaBIISFOIIEH
€CTECTBEHHOHAYYHON KapTHHBI MUPA, POJIH XUMHUH B TIO3HAHUHU
SIBJICHUW TIPUPOJBI, B (DOPMUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (DYHKIMOHAIBHOW TpPaMOTHOCTH, HEOOXOIUMOM
JUIs ~ pelIeHUs TMPaKTHMYECKUX 3a7ady M IKOJOTHYECKU
00OCHOBAaHHOTO OTHOIICHHS K CBOEMY 3IIOPOBBIO U MPUPOIHOMH
cpere;

- yMeThb CcoOOJI0JaTh IMpaBHiIa 3KOJOTHYECKH 1IEJIeCO00pa3HOTo
NOBEJICHU B OBITYy W TPYAOBOW JEATENBHOCTH B IEIAX
COXpaHEHHsI CBOErO 37I0POBbS M OKpPY)KAIOWIEH MPUPOIHON
Cpelbl; YYUTHIBATH OINACHOCTh BO3JCHCTBUS HA  IKHBbBIC
OpPTaHW3MBI  ONPEJACICHHBIX  BEIIECTB, IOHWMAsi  CMBICI




noKa3atessl MpeAebHOM JOMyCTUMON KOHIICHTPAIUH;

- yMeTh NPOTHO3MPOBAaTh, AHATU3UPOBATh U OICHUBATH C
[MO3UILIMHA DKOJIOTHYECKON O€30IIaCHOCTH ITOCIENCTBUS OBITOBOM
Y TPOW3BOJICTBCHHOHN JCATCIILHOCTH YEJIOBEKAa, CBS3aHHOU C
nepepaboTKON BEIIECTB; UCIIOIB30BATh IMOJYyUYCHHbBIE 3HAHUS IS
NPUHATHS TPAMOTHBIX pEHIeHW NpodleM B CHUTyalusx,
CBSI3aHHBIX C XMMHEH;

- yMETh OCO3HaBaTh OMNACHOCTh BO3JICUCTBUS Ha >KHBBIC
OpFaHI/ISMI)I OHpGI[GJ'IeHHI)IX BCIIIECTB, IIOHUMas CMBICJI
[IOKa3aTessl IPEeNeIbHOM  JOIMYCTHMMOM  KOHILICHTPAallUH, H
NOSACHATH  HA  TpUMepax  CIOCOOBl  YMEHBIIEHUS U
MPEAOTBPAIIEHUST WX BPEIHOTO BO3ICHCTBUS Ha OpPraHU3M
YyeJIoBeKa.




2. CTPYKTYPA U COJAEPKAHUE

YYEBHOTI'O IPEMETA «XUMMUA»

2.1.00bem y4yeOHOTO nmpeaMeTa U BU/IbI y4eOHOH padoThl

Bun yueO6Hoi padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/IbHOIM NPOrpaMMbl Y4eOHOr0 mpeaMeTa 72
B T.4.

OcHOBHOE coaepkaHue 64
B T. 4.:

TEOPETHUECKOe 00yUICHUE 48
MPAKTUYECKUE 3aHATHUS 14
IIpodeccrnoHaIBLHO-OPUEHTUPOBAHHOE coJepKaHue 5
(conpepxxanue NPUKJIATHOTO MOLYJISA)

B T. 4.:

TeopeTuyeckoe o0yueHue 2
[MPAKTUYECKUE 3aHATUS 4
IIpome:xxyTouHas aTTecTanus (3a4er) 2

14




2.2. TemaTn4yeckuii V1aH U cofepKaHUE Y4eOHOI0 peaMeTa

Hanmenopanue Conep:xaHue y4e0HOTro MaTepnaia (0CHOBHOE U MPodeccCHOHATbHO- Ob6bem | @opmupyembie
pa3lie/ioB H TeM OPHEHTHPOBAHHOE), 1A00PATOPHBIE U NPAKTHYECKHE 3aAHATHS, IPUKJIATHOI 1acoB | KOMIIETCHIHH
MOIYJIb
OCHOBHOE colep:KaHHe 72
Pasnen 1. OcHOBBI CTPOEHHS BelleCTBa 6
Tema 1.1. CTpOGHI/Ie aTOMOB OcHOBHOE cojep:kaHue 2 OK 01
XIMITCCIHX SJCMCHTOB H Teopernueckoe o0yuenue 2 MK 2.6
MPHUPOJa XUMHUYECKOW CBSI3U
CoBpeMeHHas MoJieNb CTPOEeHUs aToMa. CUMBOJIMYECKUHN S3bIK XUMHH. XUMHUYECKUI
9JeMEHT. OJneKkTpoHHas KoHdurypamus artoma. Kriaccubuxamuss XUMHUYECKUX
anMeMeHTOB  (s-, p-, d-dmemeHTts). BaneHTHbIe 9JeKTPOHBI.  BaneHTHOCTS.
DNeKTpOHHAsT TPHPOJA XUMHYECKOH CBS3U. DIEKTPOOTPHIATEIBHOCTh. Bup
XMMHUYECKOM CBSI3M  (KOBaJIEHTHAs, HMOHHAs, MeTaJulndecKas, BOJOpOJHAs) U
CIIOCOOBI €€ 00pa3oBaHUs.
Tema 1.2. [Tepunoanyeckuit OCHOBHOE COJep:KAHNEe 4 OK 01
3akoH u Tabmmma J[. 1. n OK 02
Menzeneesa PaKTHYECKHE 3aHATHS
OK 04
I1K 2.6

[Tepuonnueckasa cucrema xumuueckux 3emeHToB .M. MenneneeBa. Ouznueckuit
cMbica [lepuoamdeckoro 3akona J[.M. MengeneeBa. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XUMUYECKHUX IIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX U CJIIOKHBIX BEIIECTB B
COOTBETCTBUU C TMOJOKEHUEM XUMHUYECKOro 3jieMeHTa B [lepmoamyeckoi cucreme.
MupoBo33peHueckoe U HayyHoe 3HadeHue Ilepumommueckoro 3akona [I.U.
MenneneeBa. Ilpornosst JI.M. MengeneeBa. OTKpbITHE HOBBIX XHMHYECKHX
a7eMeHTOB. PellleHne MPaKkTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUi Ha
XapaKTEePU3alUI0 XUMHYECKUX DJEMEHTOB «MeTaumiyeckue / HeMeTaUTMYeCKUue
CBOMCTBA, 3JEKTPOOTPUIIATEIHLHOCTh XUMHUYECKUX AJIIEMEHTOB B COOTBETCTBUU C UX
AJIEKTPOHHBIM CTPOCHUEM M TOJIOKEHUEM B MEPUOAUMYECKON CUCTEME XMMHUYECKUX
anemenToB J.1. Menaeneesay




HanMenoBanue
pa3aeyioB U TeM

Coaep:xanue yueOHOro Matepuasia (OCHOBHOE H POo(decCHoHAIBHO-
OPHEHTHPOBAHHOE), 1A00PATOPHbIE U MPAKTUYECKHE 3AHATUSA, TPUKIATHON
MOIYJb

O0Bbem
4acoB

®opmupyemblie
KOMIIETeHIIH U

Pemenue 3amaHuii Ha UCHOJIB30BAaHUME XHWMHUYECKOM CHMBOJIMKM M Ha3BaHUH
COEIMHEHUIl 10 HOMEHKJIAType MEXIYHAPOJHOIO COI03a TEOPETHYECKOH U
NPUKJIAJHOM XMMHUHM W TPUBHAIBHBIX HAa3BaHMUU [UIsl COCTABICHUS XUMHUYECKHUX
dbopMyINl NIByXaTOMHBIX COEIMHEHUH (OKCHIOB, Cylb()UIOB, TUAPUIOB U T.I.) H
JpYruX HEOPraHWYECKUX COEIMHEHUN OTAENbHBIX KiaccoB. IIpakTuueckue 3amaHus
Ha YCTAHOBJIEHHE CBSI3M MEXIY CTPOCHHMEM AaTOMOB XHMHYECKHUX 3JIEMEHTOB H
NEPUOANYECKUM M3MEHEHHUEM CBOWMCTB XMMUYECKUX AJIEMEHTOB U UX COCIUHEHUI B
COOTBETCTBHH C MOJIOKEHHEM [leproanueckoi CUCTEMBI.

Paznen 2. Xumnuyeckue peaxkiu

HH

10

Tema 2.1. THOBI XUMHUYECKUX

OcHoBHOe conepkanue

0KO1 OK 04

peaxkuuii

TCOPCTI/I‘lQCKOG oﬁyqe}me

Knaccudukanus v TuUnbl XUMHYECKHX pPEAaKIUil C y4acTHeM HEOpraHMYeCKHX
BeniecTB. CocTaBlieHUE ypaBHEHUIN peaKLUil COEIMHEHUS, Pa3JIOKEHUs, 3aMEILIEHUS,
oOMeHa, B T.4. pEaKIUil TOpeHUs, OKUCICHHSI- BOCCTAHOBIICHHUS. Y paBHEHUS
OKHUCJICHUS-BOCCTAaHOBJIEHUS. CTeneHb OKUCIeHus. OKUCIUTETh U BOCCTAHOBUTEID.
CoctaBieHue ¥ ypaBHUBAaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHIL
METOZOM 3JIEKTPOHHOrO OanaHca. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIMH B
MIPUPOJE, TPOU3BOJICTBEHHBIX MTPOLIECCAX U )KU3HEAEATEIbHOCTH OPraHU3MOB

HpaKanecRne 3aHATHUSA

I1IK 2.6.

16



HanMenoBanue
pa3aeyioB U TeM

Coaep:xanue yueOHOro Matepuasia (OCHOBHOE H POo(decCHoHAIBHO-
OPHEHTHPOBAHHOE), 1A00PATOPHbIE U MPAKTUYECKHE 3AHATUSA, TPUKIATHON
MOIYJb

O0Bbem
4acoB

®opmupyemblie
KOMIIETeHIIH U

KonuuectBenHsle oTHOIIEHUST B XUMHUH. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B
XUMHMHM ¥ pacyeTbl IO YpPaBHEHUSM XHMHUYECKUX peakiuil. Moib Kak eauHuIa
KOJIM4YecTBa BemiecTBa. MosipHas Macca. 3aKOHbI COXpAaHEHHUS MacChl M SHEPTHUU.
3akoH ABoraapo. MomsipHblii 00beM ra3oB. OTHOCHTENbHASI TUIOTHOCTH Ta30B.
PacueTsl Mo ypaBHEHUSIM XUMHUYECKUX PEaKLUi C UCIOJIb30BAHUEM Macchl, 00bemMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMUYECTBA BEIIECTBA

Tema 2.2.
DIIEeKTPOTUTHYECKAs
JUCCOLIMAIINS U MOHHBIH
oOMeH

OcHoBHoOe conep:kanue

TeopeaneCKoe oﬁyqelme

Teopust ANEKTPOIUTHUECKON qucconanuu. MoHbl. DIeKTpOIUThl, HEIIEKTPOIUTHI.
Peakiun wonHoro oOmena. CocTaBieHHE peakIuii HWOHHOTO OOMeHa IyTeM
COCTAaBJI€HUS MX TOJHBIX M COKpAUIEHHBIX MOHHBIX ypaBHeHUM. KuciaotHo-
OCHOBHBIE PEaKIMU. 3aJaHus HA COCTABJIECHNE HOHHBIX PEaKIui

0KO01 OK 04

IIpakTHYeckue 3aHATHA

Tunel xumudeckux peakiuii. MccnenoBanue TUMOB (MO COCTaBY M KOJHUYECTBY
UCXOIHBIX M OOpa3yIOUIMXCS BELIECTB) M MPHU3HAKOB XHMHUYECKHUX PEaKIHH.
[IpoBenenue peakiuii HOHHOTO OOMEHa, OMpeesieHue Cpelbl BOAHBIX PAaCTBOPOB.
3agaHus HA COCTABJIICHUE MOHHBIX PEaKIINil

KonTponbhas pabora Nel

CTpoeHHe BCIICCTBA U XUMHUUYCCKHUEC PCaKIINU

Pa3zpnen 3. CTpoeHune U CBOMCTBA HEOPraHNYECKUX BelIeCTB

16

Tema 3.1. Knaccuduxkanus,
HOMEHKJIATypa U CTpOEHHE
HCOPraHMYCCKHX BCIICCTB

OcHoBHOe co/iep:KaHue

0KO1

Teopernueckoe o0yueHue

IIK 2.6




HanMenoBanue
pa3aeyioB U TeM

Coaep:xanue yueOHOro Matepuasia (OCHOBHOE H POo(decCHoHAIBHO-
OPHEHTHPOBAHHOE), 1A00PATOPHbIE U MPAKTUYECKHE 3AHATUSA, TPUKIATHON
MOIYJb

O0Bbem
4acoB

®opmupyemblie
KOMIIETeHIIH U

[Ipenmer Heopranuyeckoil xumun. Kraccubukanus HEOPraHMYECKUX BEIECTB.
[Ipocteie u crmoxkHble BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB (OKCHIBI,
THUAPOKCUBI, KHCIOTBI, CONHU). B3auMOCBA3b HEOPTraHWMYECKUX  BEIECTB.
ArperaTHble cocTosiHUS BellecTBa. Kpucrammueckue u amopgHble BelecTBa. TUIIbI
KPUCTAJUIMYECKUX PEHIETOK (aTOMHAs, MOJIEKYJIApHAas, WMOHHAs, METAJIMYecKas).
3aBUCUMOCTh (DU3NYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTALINYECKON PEIICTKH.
3aBUCUMOCTh XUMHUYECKOW aKTUBHOCTH BEILIECTB OT BUJAa XMMUYECKOMN CBSI3U U THIA
KpUCTAITNYECKON pemeTku. [IpuarHbl MHOr00Opas3ust BeIecTs.

[MpakTnyeckune 3aHATHSA

Homenknatypa HeOpraHMYeCKHX BEIIECTB: HAa3BAHUE BEIIECTBA HUCXOAS M3 HX
XUMHAYECKOH (OPMYJIBI WM COCTaBJICHHE XHUMHYECKOW (OpMyIBI HCXOns W3
Ha3BaHus BemectBa 1o MexayHaponHoit (MIOITAK) wnum  TpuBHanbHOM
HOMEHK/IaTtype. PemeHwe  mpakTHUecKMX — 3aJaHUil 1O  Kiaccu(uKaluy,
HOMEHKJIAType U XHUMHUYECKMM (popMyiaM HEOPraHWYEeCKHX BEIIECTB PAa3IHYHBIX
KJlaccoB (yrapHblii ra3, yrJeKUCHbIH ras, amMMHak, raiieHas W3BeCTb, HeralleHas
U3BECTh, MUTHhEBASI CO/IA U JIPYTUX): HA3bIBaTh U COCTABIATH (POPMYIIBI XUMUUYECKUX
BELIECTB, OMNPENENSITh MPUHAICKHOCTh K Kiaccy. VCTOYHMKM XHMHUYECKOM
uHpopmanuu (cpeacTB MaccoBoil mHpopmauuu, cetb MutepHet u apyrue). Ilouck
nH(popMaIuy 1Mo Ha3BaHUAM, HACHTU(GUKATOPAM, CTPYKTYPHBIM (popMyiam

Tema 3.2. ®usuko-
XUMHUYECKHUE CBOICTBA
HeOpFaHI/I‘—IeCKI/IX BCIICCTB

OcHoBHOe coiep:kaHue

Teopernueckoe o0yueHue

Mertamnel. OOmue Qu3Mueckue W XUMHUYECKHE CBOWCTBAa MeTauioB. CriocoObl
NOJTy4eHHs. 3HaYCHHE METAUIOB M HEMETAUIOB B MPUPOJE U JKU3HEICATEIHHOCTH
YyenoBeKa M opraHu3MoB. Koppo3usi MeTayioB: BHJIIBI KOPPO3UH, CIIOCOOBI 3aIUTHI
METaJJIOB OT KOPPO3HUHU

0KO01 OK 02
IIK 2.6
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HanMenoBanue
pa3aeyioB U TeM

Coaep:xanue yueOHOro Matepuasia (OCHOBHOE H POo(decCHoHAIBHO-
OPHEHTHPOBAHHOE), 1A00PATOPHbIE U MPAKTUYECKHE 3AHATUSA, TPUKIATHON
MOIYJb

O0Bbem
4acoB

®opmupyemblie
KOMIIETeHIIH U

Hemeranner. O6mue ¢puznyeckue U XMMHUYECKHUE CBOMCTBA HEMETAIIOB. TUITHYHEIE
coiictBa HemeTtaymioB [V- VII rpymn. Knaccudukamus u  HOMEHKIAaTypa
coeMHEeHUI HeMeTaioB. KpyroBopoTel OMOTEHHBIX 3JIEMEHTOB B IPUPOJIE

XHUMHUYECKHE CBOMCTBA OCHOBHEIX KJIACCOB HCOPTraHUYCCKUX BCHICCTB (OKCI/II[OB,
T'MAPOKCHUI0B, KHUCIIOT, coJiell u ,I[p) 3aKOHOMepHOCTI/I B HM3MCHCHUH CBOWCTB
IMMPOCTBIX BEIICCTB, BOAOPOAHBIX COGﬂHHeHHﬁ, BBICHIUX OKCHUAOB U THAPOKCUIOB

HpaKTuqecmle 3aHATHUSA

Pemenne 3amaHuMii Ha  CBOMCTBA, COCTaB, IIOJy4EHHME M  HUCIIOJIb30BaHUE
HEOpraHndeckux BemecTB. (CocTaBlieHHE ypaBHEHUM XHMHUYECKUX pPEaKIUd C
Y4aCTHEM IIPOCTBIX U CIOKHBIX HEOPraHUYECKUX BELIECTB: METAIIIOB U HEMETAJLIIOB;
OKCHJIOB METaJJIOB, HEMETAUIOB U aM(OTEpPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX
KHUCJIOT, OCHOBAaHMM M aM(pOTEpPHBIX THAPOKCHIOB, HEOPraHMYECKUX COJIeH,
XapaKTepU3yloUMX WX  CBOWCTBA. PemieHne  NpaKTHKO-OPUEHTHUPOBAHHBIX
TEOPETUYECKUX 3aJlaHuii Ha CBOWCTBA, COCTaB, IOMy4YeHHE © Oe30macHOe
UCIOJIb30BaHUE BAKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOH
JIEATEIIBHOCTHU YEJIOBEKA

Tema 3.3. Unentuduxamnus
HEOPraHMUYECKHUX BEIIECTB

OcHoBHOe coiep:kaHue

0KO1

Teopernueckoe o0yueHue

Nnentudukanys HeOpraHUYECKUX BeEHIECTB. PeleHne sKCIeprUMEHTANbHBIX 3a/1a4
M0 XWUMHYECKUM CBOMCTBAM METAUIOB M HEMETAUIOB, MO pACMO3HABAHHUIO U
MMOJIYYEHUTO COCIMHEHNH METaJIJIOB u HEMETAaJIJIOB. WNnentuduxanus
HEOPraHMYECKUX BEIICCTB C HCIIOJIB30BAHUEM HMX (U3HKO-XMMHYECCKUX CBOMCTB,
XapaKTepHBIX KauyeCTBEHHBIX peakiuil. KadecTBeHHbIE peaknuu Ha Cyibdar-,
KapOOHAT- M XJIOPHU/I-aHUOHBI, HA KATHOH aMMOHHSI

OK 02 OK 04

I1IK 2.6

KonTponbhas padbora Ne2.

CBoiicTBa HEOPTraHUYECKUX BEIIECTB




HanMenoBanue
pa3aeyioB U TeM

Coaep:xanue yueOHOro Matepuasia (OCHOBHOE H POo(decCHoHAIBHO-
OPHEHTHPOBAHHOE), 1A00PATOPHbIE U MPAKTUYECKHE 3AHATUSA, TPUKIATHON
MOIYJb

O0Bbem
4acoB

®opmupyemblie
KOMIIETeHIIH U

Pa3znen 4. CTpoeHune U CBOMCTBA OPraHUYeCKUX BeleCTB

24

Tema 4.1. Knaccuduxkanus,
CTPOEHHE U HOMEHKJIATypa
OpraHUYECKHX BEIIECTB

OcHoBHOe coiep:KaHue

Teopernueckoe o0yueHue

0K.01

[TosBnenue u pa3BUTHE OPraHMYECKOW XMMHUHU Kak Hayku. [Ipenmer opraHmdeckoi
XUMUU. MecTo U 3HaueHHEe OPraHMYeCKOW XMMHUHU B CHCTEME €CTECTBEHHBIX HayK.
XUMHYECKOe CTPOEHHUE KaK MOPSAJOK COSIMHEHHUs aTOMOB B MOJIEKYJI€ COTJIACHO HUX
BaJIGHTHOCTH.  OCHOBHBIE  TIOJIO)KEHHUSI ~ TEOPUU  XMUMHYECKOTO  CTPOCHUS
opranndeckux coenuHeHuid A.M. bytnepoBa. YTiepoaHblil CKeJleT OpraHu4ecKon
MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEHIECTB OT XMMHUYECKOTO CTPOCHHUS MOJIEKYII.
N3omepus u n3omepsl. [lonarue o ¢pyHKIHOHATBHOW rpymme. Panukan. [TpuHIUIb
KJIacCU(UKAIIMA OPTAaHWYECKUX COCIUHCHHU. MEXIyHapoIHas HOMEHKJIATypa |
NPUHIIAIIBI ~ HOMEHKJIATYpbl ~ OpraHudeckux  coeauHeHuil.  Ilonatue 00
a30TCO/ACPKAIINX COCAMHEHUAX, OMOJIOTHYECKH aKTUBHBIX BEIIECTBax (yrJieBOJax,
KHUpax, OenKax U Ap.), BHICOKOMOJEKYJSPHBIX COCAMHEHUAX (MOHOMEp, MOJIHMED,
CTPYKTYPHOE 3BEHO)

IIpakTHYeckue 3aHATHA

Homenknatypa OpraHn4ecKux COEOUHEHMH OTAEJBHBIX KJIAcCOB (HACBILICHHBIE,
HEHACBIILIEHHBIE U apOMaTHYECKHE YIJIEBOJOPOJbl, CHUPTHI, (DEHOJIBI, albJIErHIbl,
KETOHBI, KapOOHOBBIE KHCIOTHI M Jp.) CocTaBieHHE TOJNHBIX W COKPAIIEHHBIX
CTPYKTYPHBIX ()OPMYJ OpPraHMYECKUX BELIECTB OTAEIbHBIX KJIACCOB, HCIIOJIB3YS UX
Ha3BaHUA MO CHUCTEMATHYECKOM M TPUBHAIBHOW HOMEHKJIATYpE (I3THIICH, alleTUJICH,
rIuiepuH, QeHon, QopManbaerus, YKCycHas KHUCIOTa, TJUIMH). PacueTs
npocTenmiel GopMyIIbl OPraHMUECKON MOJIEKYJIBI, HCXO/S U3 JIEMEHTHOTO COCTaBa
(B %)

IIK 2.6

Tema 4.2. CpoiicTBa
OPraHNYEeCKUX COCTUHEHUHN

OcHoBHoOe coaep:kanue

12

TeopeTnueckoe o0yueHue

11

0K.01 OK.02
0K.04

20



HanMenoBanue
pa3aeyioB U TeM

Coaep:xanue yueOHOro Matepuasia (OCHOBHOE H POo(decCHoHAIBHO-
OPHEHTHPOBAHHOE), 1A00PATOPHbIE U MPAKTUYECKHE 3AHATUSA, TPUKIATHON
MOIYJb

O0Bbem
4acoB

®opmupyemblie
KOMIIETeHIIH U

®U3HKO-XUMUYECKHAE CBOWCTBA OPraHMYECKUX COCAMHEHUH OTIENBHBIX KJIACCOB
(ocobeHHOCTH KiTaccH(HUKAIME W HOMEHKIIATYPhI BHYTPH KJIacca; TOMOJIOTUICCKHIA
psaa u obmas Gopmyiia; uzomepusi; GpusMIeckre CBOMCTBA; XUMUYECKHUE CBOWMCTBA;
CIIOCOOBI MOTYYEHHUS ):

- TpelieNbHbIE YTIeBOAOPObI (AKAHbBI U IIUKIIOANKAHbI). [ OpeHre MeTaHa Kak OJuH
W3 OCHOBHBIX HCTOYHHKOB TEIUIa B MPOMBIIIJIEHHOCTH H ObITy. CBOWMCTBa
MPUPOAHBIX YIJIIEBOAOPOJOB, HAXOXKICHHE B MPUPOAE W IMPHUMEHECHHE aJKAHOB;
HempeAenbHbIC (aJIKCHBI, AIKUHBI U aJIKAJIMCHBI) U apPOMAaTUYECKHUE YTIEBOAOPOIbI.
['openue anerniieHa Kak UCTOYHHUK BBICOKOTEMIEPATYPHOTO MIIAMEHHU ISl CBAPKHU U
PE3KH METAJIOB

- KUCJIOPOJICOJIEpKAINe COSAMHEHUS (CIUPTHI U (EHOIbI, KApOOHOBBIE KUCIOTHI U
3¢upbl, albIeruibl M KETOHbI, >KUPBI, yriaeBoabl). [IpakTuueckoe NpuUMEHEHHE
STUICHTIUKOIIA, TJIMIEPUHA, deHomna. [Ipumenenue dbopMmanbaeruaa,
areTaabJAeTu/1a, YKCYCHOW KUCIOTHL. MblTa Kak COJIU BBICIIUX KapOOHOBBIX KHCIIOT.
Motomire CBOMCTBA Mblla

- a3oTcojepXkamiyde  COCAWHEHUS (aMHHBI HW  aMHHOKHUCJIOTBHI,  OCJKH).
BricokoMonekynsipHble COeIMHEHUsI (CHMHTETUYECKHEe U OMOJIOrMYeCKU-aKTUBHBIE).
MoHomMep, noimmep, CTpyKTypHOe 3BeHO. [lonmMepusanus 3TUiIeHa KaKk OCHOBHOE
HalpaBJI€HUE €ro MCHOJIb30BaHUA. ['eHeTnueckas CBsA3b MEXIYy KilaccaMu
OPraHUYEeCKUX COCTUHEHUMN

CBoiicTBa OpraHMYECKUX COEIUHEHHUN OTIENbHBIX KJIAacCOB (TpUBHAJIbHAs M
MEXIyHapOAHass HOMEHKJIATypa, XMMHUYECKHE CBOWCTBA, CHOCOOBI MOJIYYCHHS):
npefesbHble (aJKaHbl M LUKJIOANKaHbl), HENpeleibHble (aJKEHbl, AalKUHbl U
aJKaJIMeHbl) U apOMaTHYECKUE YTJIEBOJOPOAbI, CHUPTHI U (PEHOJbI, KapOOHOBBIE
KACIOTBl W 3GUpbl, aJbJeruapl U KETOHbl, AMHUHBl M AMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE ~ COEMHEHHMSA. 3aJaHusl Ha COCTaBJI€HHE YypaBHEHUI
XMMHUYECKHX PEAKIMH € y4YacTHEM OpraHMYeCKHUX BEIIEeCTB HAa OCHOBaHMM HX
COCTaBa U CTPOCHUS

IIK 2.6




Haumenosanue Conep:xanue yueOHOro MaTepuaja (0CHOBHOE U NPo(ecCHOHAIBLHO- Ob6bem | @opmupyemble
pas3jie/1oB H TEM OpPHEHTHPOBAHHOE), JIA00PATOPHbIE ¥ MPAKTHYECKUE 3AHSTHSI, MTPUKJIATHOMI 9aC0B | KOMHICTCHIHH
MOy b
3

['eHeTHuecKkas CB3b MEXIY KiaccaMH OpraHMuYecKux coeauHeHuil. CocramieHHe

CXeM peakiuid (B TOM 4YHCJIE IO TMPEJIOKCHHBIM IEIOYKaM IPEBpAIlCHHN),

XapaKTePU3YIOIIUX XUMHUCCKUE CBOMCTBA OPraHMYECKHX COCJAMHEHHUH OTIEIBHBIX

KJIACCOB, CIOCOOBI HMX TIONyYeHHsS W Ha3BAHUEC OPraHUYECKUX COCAMHEHHH IO

TPUBHAIBHON MM MEXIYHApPOIHOW CUCTEMATHYECKOW HOMEHKJIatype. PermeHue

NPaKTHKO-OPUEHTUPOBAHHBIX TEOPETHYCCKUX 3aJaHUil HA CBOWCTBAa OPraHUYECKUX

COEIMHEHUH OTJENBHBIX KJIACCOB

IpakTH4ecKue 3aHsITUS 1

[IpeBparieHusi OpraHUYECKUX BELIECTB TpH HarpeBaHuu. [lodydeHue sTuieHa U

U3yYeHHUE ero CBOMCTB. MOACTUpPOBaHHE MOJICKYJ U XMMUYECKHUX MPEBPAIICHUI Ha

npuMepe dTaHa, dTHICHA, alleTUIICHA U JIp.
Tema 4.3. buoopranudeckue | OCHOBHOE COJAep:KAHME 6 0K.01 OK.02
coenuHeHus. Mnentudukamms Teoperndeckoe 00ydeHHe 6 0K.04 OK 07
OpPraHMYECKHX BEIIECTB, UX 2 TIK 2.6
3HAYEHUE 1 IPUMEHEHHE B buoopranuueckue coemuHenus. [IpuMeHeHue ¥ OMOJIOrMYecKask PoJib YIIICBOJOB.
GLITOBOI 1 OKuclieHHe YIJIEBOJIOB - WCTOYHUK DHEPrHMH JKUBBIX oOpraHu3MoB. OOriactu
NPOM3BOJICTBEHHOI NPUMCHEHHUS aMHUHOKHCIOT. [IpeBpamieHusi OCIKOB THIIM B  OpraHU3Me.
eSTEBHOCTH YeI0BEKa buonornueckne Qynkium OenkoB. buonormueckue GyHKIMH OKUpOB. Poib

OpPraHMYECKON XMMUU B PELICHUH MTPOOJIEM MUIIEBONH O€301aCHOCTH

2

Ponp oprannueckoil XMMUM B PELICHUH MPOOJIEM IHEPreTHUECKO Oe30MacHOCTH, B
pPa3BUTUM MEIMLHHBI, CO3AAHUM HOBBIX MATE€PHAJIOB, HOBBIX MCTOYHHMKOB HYHEPIUU
(ampTEepHAaTUBHBIE HUCTOYHMKU OHHepruu). ONacHOCTb BO3ACHCTBUS Ha JKUBBIC
OpPraHu3Mbl OPraHUYECKUX BEIIECTB OTIENIBHBIX KJIaccoB (YIJIEBOAOPOABI, CIHUPTHI,
(beHOoIBI, XJTOPOPraHuYeCcKrue MPOU3BOIHBIC, ATBJIETHIBl U JIP.), CMBICT IOKa3aTes
IIPENEIbHO JOIYyCTUMON KOHLICHTpauu

22



HanMenoBanue
pa3aeyioB U TeM

Coaep:xanue yueOHOro Matepuasia (OCHOBHOE H POo(decCHoHAIBHO-
OPHEHTHPOBAHHOE), 1A00PATOPHbIE U MPAKTUYECKHE 3AHATUSA, TPUKIATHON
MOIYJb

O0Bbem
4acoB

®opmupyemblie
KOMIIETeHIIH U

Wnentudukanuss OpraHMYeCKMX COSAMHEHHH OTIENbHBIX KJIacCcOB (HAa MpuUMepe
aJIbJIETU/I0B, KpaxMala, YKCYCHOH KHCIIOThI, O€JIKOB U T.II.) C MCIIOJb30BaHUEM HX
(U3NKO-XMMHYECKMX  CBOMCTB W XapaKTePHBIX  KAYECTBEHHBIX  PEaKIUH.
Jenarypanus Oenka npu HarpeBaHuu. lIBeTHble peakiuu OeixoB. Bo3HHKHOBeHME
AHAJIUTUYECKOTO0 CHUTHAJIA CTOYKU 3PEHMSI XMMHUUECKHUX IPOLECCOB MPU MPOTEKAHUU
KayeCTBEHHOW peaklHuM, MO3BOJAIOMIEH HWACHTUQHUUUPOBATh MPEAJIOKECHHbIE
OpraHWYECKHE BEIIECTBA

Kontponsnas padora Ne3

CrpyKTypa 1 CBOICTBa OPraHU4YECKUX BELIECTB

Paznea S.

KuHeTnueckue H TEPMOJUHAMHUYECCKHEC 3aKOHOMEPHOCTH
NMPOTEKAHUA XUMHUYCCKUX peaKunifI

CKOpOCTh XUMHYECKUX
peakuuii. XuMU4eCKOe
paBHOBecCHE

OcHoBHoOe conepxaHue

0KO01 OK 02

Teopeaneclcoe oﬁyqe}me

CkopocTh peakIMM, €€ 3aBUCUMOCTh OT pa3iMYHbIX (AKTOPOB: MPHUPOJIBI
pearupyrommx BEUIECTB, KOHIIEHTPAIMM pPEarupyrolIuX BEIIECTB, TEMIEPATYpbl U
MJIOMIAIA PEAKITMOHHOW TMOBEPXHOCTH. TermoBbie d(H(PEKThl XUMUUECKUX PEaKITHil.
DK30- M DJHIOTepMHYECKHe, peakuuu. OOpaTUMOCTh peakuuid. XUMHUECKOe
paBHOBECHE U €r0 CMEIIEHHUE MO/ IeUCTBUEM PA3IUYHbIX (PaKTOPOB (KOHIIEHTPAIUS
pEareHToB WIM MNPOAYKTOB pPEAKLUH, AABICHHE, TEMIEpaTypa) M CO3JaHUs
ONTHUMAJIbHBIX YCIIOBUM MPOTEKAaHHUd XHUMHUYECKUX mnponeccoB. [lpunnun Jle
[[Tarense

OK 07

[MpakTnyeckue 3aHATHS




HanMenoBanue
pa3aeyioB U TeM

Coaep:xanue yueOHOro Matepuasia (OCHOBHOE H POo(decCHoHAIBHO-
OPHEHTHPOBAHHOE), 1A00PATOPHbIE U MPAKTUYECKHE 3AHATUSA, TPUKIATHON
MOIYJb

O0Bbem
4acoB

®opmupyemblie
KOMIIETeHIIH U

Pemienue mpakTHKO-OPHEHTUPOBAHHBIX 3aJaHUN Ha aHaIN3 (PAaKTOPOB, BIMSIONINX
Ha M3MEHEHHE CKOPOCTH XUMHUYECKOH peaklUHH, B T.4. C MO3ULUNA 3KOJIOTMYECKH
1eJ1Ieco00pa3HOro TOBEACHUS B OBITY W TPYIOBOH JCATEIBHOCTH B LENAX
COXpaHEHHUs CBOEr0 3/I0pPOBbSl M OKpy)KaroUled NpUpOAHOW cpensl. Pemenue
IIPAKTUKO-OPUEHTUPOBAHHBIX 3aJjaHUil Ha npuMeHeHue npuHuuna Jle-llatense nns
HaXO0KJICHUs HANpPaBJICHUsS] CMEILIEHUsI PABHOBECHUSI XMMHUYECKON pPeaklUU U aHaIHU3
(akTOpOB, BIUAIOMINX HA CMELIEHNE XUMUYECKOIO PaBHOBECHSI

Pa3nea 6.

PacrTBOpHI

Tema 6.1. Ilouarue o
pacTBopax

OcHoBHOE conep:kanue

TeopeTuquKoe oﬁyqenne

PactBopenne kak  ¢Qusuko-xumuueckuii  mpomecc.  PactBoprl.  CmocoObl
IIPUTOTOBJIEHUSI pacTBOpoB. PactBopumocTh. MaccoBas 4078 pacTBOPEHHOTO
BemiecTBa. CMBICT TOKa3aTeNs MPEAENTbHO IOMYCTUMOW KOHIEHTPAllMd U €ro
UCIIOJIb30BaHUE B OLIEHKE 3KoJjormueckoi OezomacHocTu. [IpaBmia skomormyecku
11eJ1IecO00pa3HOro TMOBEACHUS B OBITY W TPYJIOBOH JEATEIBHOCTH B LENAX
COXPAaHEHHS CBOETO 3/I0pOBbS U OKPYXKAIOLIEH NPUPOAHONH Cpebl; OMAaCHOCTD
BO3/JCHCTBUS HAa JKUBBIE OPIaHU3MBbl ONPENEICHHBIX BEIIECTB. PelieHne npakTuko-
OpPUEHTHPOBAHHBIX PACUYETHBIX 3a/laHUN Ha PaCTBOPHI, UCIIOJIb3yeMble B OBITOBOM U
IIPOU3BOJCTBEHHON JEATENBHOCTH YEJIOBEKA

NINIDN| B

0KO01 OK 02
1IK 2.6

Tema 6.2. UcciengoBanue
CBOMCTB pacTBOPOB

OcHoBHOe co/iep:KaHue

Teopernueckoe o0yueHue

[lpuroroBieHne pacTBOpOB 3alaHHON (MaccoBoi, %) KOHIEHTpaluu (C MPAKTHUKO-
OpHUEHTHPOBAHHBIMH BOTIPOCAMH) M OTIPEIeIIEHNE CPe bl BOAHBIX PACTBOPOB.

OK 01 OK 04

IIK 2.6

Pemenue 3a1au Ha MPUTOTOBICHUE PACTBOPOB
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HanMenoBanue
pa3aeyioB U TeM

Coaep:xanue yueOHOro Matepuasia (OCHOBHOE H POo(decCHoHAIBHO-
OPHEHTHPOBAHHOE), 1A00PATOPHbIE U MPAKTUYECKHE 3AHATUSA, TPUKIATHON
MOIYJb

O0Bbem
4acoB

®opmupyemblie
KOMIIETeHIIH U

IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE COlep:KaHMe (Coiep:KaHNe MPUKJIAJTHOTO MOLYJIs1)

Pazgen 7.

Xumus B ObITY M IPOU3BOJCTBEHHOM AeSITEJIbHOCTH YeJI0OBEKA

Xumusi B ObITY U
MPOU3BOJACTBEHHOMN
JeSITENIbHOCTH YeJIOBEKa

OcHoBHoOe conep:kanmne

TeopeTnueckoe o0yueHue

Hogelimue AOCTWKEHUS XUMHUYECKOW HAYKHM W XUMHUYECKOH TeXHOJoruu. Ponb
XUMHUHU B 00€CTICYCHUH IKOJOTHUECKOM, SHEPTETHUECKOM U MUIIEBON 0€30MMacHOCTH,
pPa3BUTHUU MeIMIMHBL [IpaBwiia TOWICKAa M aHadW3a XMMHUYECKOW HH(POpMAIMH W3
pa3IMYHBIX MCTOYHUKOB (HAy4yHas © YydeOHO-HAydHas JHTEpaTypa, CpelCcTBa
MaccoBoii nH(popmaiuu, cetb UHTEepHEeT)

IIpakTHYeckue 3aHATHA

[Tonck m aHanu3 KEWCOB O NMPUMEHEHWH XMMHUYECKHX BEIIECTB M TEXHOJIOTHMU C
ydeToM Oynaymied mnpodecCHOHaIbHON ACATENBHOCTH IO TEeMaM: Ba)KHEWIHE
CTPOUTENBHBIE MAaTEpUANIbl, KOHCTPYKIIMOHHBIE MaTEpUaJIbl, KpAacKu, CTEKIIO,
KepaMuKa, MaTepuaibl sl SJIEKTPOHUKH, HAHOMATEepUaJlbl, TEKCTHJIbHBIE BOJIOKHA,
WMCTOYHHMKU SHEPTUU, OPTaHUYECKUE U MUHEpaJbHbIC YJIOOpEHHs, JEKAPCTBEHHBIE
BellecTBa, ObITOBass Xumus. 3ammTa: [IpeacTaBieHne pe3yabTaTOB PEIICHUST KEHCOB
B (popMe MUHU-TI0KIa/1a C TIPE3CHTAINEH

0KO01 OK 02
OK 04 OK 07
IIK 2.6

IIpome:xyTouynasi arrecranus (quddepeHMpoBaHHbIN 3a4eT)

Bcero

72




3. YCJIOBUA PEAJIMBAIIUU ITPOTPAMMBI YYEBHOTI'O ITPEJIMETA

3.1. Tpe6oBaHUsI K MUHHMAJILHOMY MaTepPHAJILHO-TEXHUYECKOMY 00ecrieYyeHHI0
Jlig peanvzanuu MporpaMMbl y4eOHOTO IpeaMeTa JIOJDKHBL OBITh MPEeIyCMOTPEHBI CIEAYIONIne

CHeNMaNbHbIE TOMENICHUS: YYEeOHBIH KaOWHET XWMHU W/WIH Y4eOHOM XHMHUYECKOH
nabopaTopuu.

Texnuueckue cpeacTBa 00ydeHHMsl: KOMIBIOTEp C YCTPOMCTBaAMH BOCIPOM3BEICHHS 3BYKA,
MIPUHTEP, MYJIbTUMENUA-IIPOEKTOP C SKPAHOM, MYJIbTHUMEIUNWHAS JOCKA, YKa3Ka-Ipe3eHTep s
Mpe3EHTAINH.

OGopynoBanue yuyeOHOro kadOuHera (HArJIsiAHbIe NMOCOOHUsI): HAOOPHI MIAPOCTEPIKHEBBIX
MoJieNiel MOJIEKYJ, MOJENIN KPUCTAJUIMUECKHX PEHIETOK, KOJJIEKIUU IMPOCTBIX U CIIOXKHBIX
BEIIECTB W/WIM KOJUIEKIIMU TOJIMMEPOB; KOJUICKIHMS TOPHBIX MOPOJ M MHUHEpaloB, Tabiuia
Menneneesa, yueOHbIe GUIBMBI, TU(PPOBBIE 00pa30BaTEIbLHBIE PECYPCHI.

OGopynoBanue Jadopatopuum U PpadouYMX MecT JAOOPATOPHMM: MEH3YPKH, THUICTKU-
KaleJbHUIbl, TEPMOMETPbI, MUKPOCKOII, JIyIbl, IPEIMETHbIE U NOKPOBHbIE CTEKIIA, IJIAHIIETHI
JUI KaleJIbHBIX peakiuil, (uibTpoBasiibHas Oymara, MPOMBIBAIKH, CTEKJISIHHBIC MPOOUPKH,
pEe3MHOBBIE MPOOKH, (POHAPHKH, HAOOP PEAKTHBOB, CTEKJISHHbIE MAJOYKH, IMITATUBBI IS
MPOOUPOK; MEPHBIE HIJIUHAPHI, BODOHKH CTEKJISTHHBIC, BOPOHKU JIEIUTEIbHbIC IUIUHAPUIECKUE
(50-100 mu), cTynku ¢ necTUKoM, GpappopoBbie YallKH, MAHIETHI, PUILTPHI OyMaXKHbIC, BaTa,
Mapiid, 4YacOBblE€ CTEKJIA, 3JIEKTPOIIUTKH, JaOOpaTOpHbIE IUTATHUBBI, CHUPTOBBIE TOPENKH,
CIHMYKHU, TPUOOp [UIS MOJIydeHUs Ta30B (WM mpoOupKa ¢ ra300TBOIHON TPYyOKOM), nepKaTenn
JUTsE POOUPOK, CKIISTHKH ISl XPaHEHHsI PEaKTHUBOB, pa3JaTOYHbIC JOTKHU; XUMUYECKHE CTAKaHbI
(50, 100 u 200 mu1); MIMAaTENW; MAHIIETHI; TUTEIBHBIC IIUIIIBI; CEKYHIOMEPHI (TaliMephl), MEPHBIC
npobupku (Ha 10-20 Mm) u mepHble KoimObl (25, 50, 100 u 200 mur), BoasiHas Oans (Wiu
TEPMOCTAT), CTEKJISTHHBIC IAJOYKHU;, KOHWYECKHEe KOJIObI mysi TutpoBanus (50 m 100 mm);
WHIVKATOPHBIC TOJOCKH M ompeneneHus pH u craHgapTHas WHIMKATOpHAs IIIKAana;
yHHUBEpCaIbHBbIA UHAUKATOD; etk Ha 1, 10, 50 mu (wnu go3atopsl Ha 1, 5 u 10 mi), OropeTku
JUISl TATPOBAHUA, MeauiinHCcKue mmpuiel Ha 100-150 M, maGopaTopHbIe W/WIH aHATUTHIECKUE
BeChl, pH-MeTphl, CymuiabpHbIN KA, U JIp. J1abopaTopHOE 000OPYAOBAHHE.

3.2. UudopmanmonHoe odecneyeHue peaju3alu NporpaMmbl
Ilepeyenb yueOHbIX M3TaHUM
OcHOBHBbIE HCTOYHHKH:

1. Angunocenosa, H. B. Xumus : y4eOHUK U MPAKTHUKYM JJS CPEIHET0 NpoheCCHOHATBHOTO
obpazoBanusi /| U. B. Audunorenosa, A. B. badkos, B. A. IlonkoB. — 2-¢ u3n., ucnp. u
non. — Mocksa : M3marensctBo FOpaiit, 2023. — 291c.— (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-11719-6. — Tekcr : anekrponusiii // OOpazoBaTenbHas
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513807

2. Tynukun, E. 1. Xumus. B 2 u. Yacte 1. O0mas u Heopranudeckast XuMusl : YI4eOHUK ISt
cpennero npodeccuonansHoro oopazopanusi / E. Y. TynukuH. — 2-e u3., UCTP. U TOM. —
Mockga : U3narensctBo HOpaiit, 2023. — 385 ¢. — (IIpodeccronanbHoe 00pa3oBaHue). —
ISBN 978-5-534-02748-8. — Texkcr : anexTpoHHbIH / O6pa3oBatensHas miatgopma KOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/513730

3. Tynukun, E. M. Xumusa. B 2 4. Yacts 2. Opranuueckas XUMus : y4eOHUK AJISI CPEIHEro
npodeccronanbHOTO 00pazoBanus / E. . TynukuH. — 2-¢ u3., ucnp. U A0m. — MOCKBa :
WznarensctBo  FOpaiir, 2023. — 197 c.— (IIpodeccuonanpHoe obOpa3oBaHue). —
ISBN 978-5-534-02749-5. — Tekcr : anexktponHbIi / O6pa3oBatenbHas miatdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/513731

I[OHOJIHI/ITBJII)HBIB HUCTOYHUKMH:



https://urait.ru/bcode/513807?utm_campaign=rpd&utm_source=doc&utm_content=e44b5302082aca96bf5fa4a431dcb9bc
https://urait.ru/bcode/513730
https://urait.ru/bcode/513731

HowbdhRE

T'apwun, A. I1. OpraHuyeckasi XUMHs B PUCYHKax, TaOlHIax, cxemax : ydeOHoe mocooue
JUISE cpelHero mpodeccruoHanbHOTO oOpaszoBanus / A. Il IapmmH. — 3-¢ u3m., ucnp. #
non. — Mocksa : MzmarensctBo Opaiit, 2023.— 240c.— (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-04816-2. — Texkcr : anexkrponusiii // ObpazoBaTrenbHas
mwiatdopma FOpaiir [caiir]. — URL.: https://urait.ru/bcode/515105

I'nunxa, H.JI. O6mas xumust B 2 T. Tom 1 : yuyeOHUK A5 cpenHero npodeccHoHaIbHOTO
obpazosanus / H. JI. ['munka ; mox penakmueit B. A. IlonkoBa, A. B. babkoBa. — 20-¢ u3j.,
nepepab. u  gon.—  MockBa: M3marensctBo  IOpaiir, 2023. — 349c.—
(ITpodeccumonanbroe odpazoBanme). — ISBN 978-5-9916-9672-2. — TekcT : 2IEKTPOHHBII
/I ObpazoBarenbHas miardpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/512151
I'nunka, H.JI. Obmas xumus B 2 T. Tom 2 : y4eOHUK UIsi cpeHero mpodeccuoHaIbHOTO
obpazosanus / H. JI. ['munka ; nmon penakiueit B. A. [Tonkosa, A. B. babkoBa. — 20-e u3.,
nepepab. wu  gom.—  MockBa: MzmatensctBo  IOpaiit, 2023.— 383c.—
(ITpodeccuonanvHoe obpazoBanue). — ISBN 978-5-9916-9670-8. — TekcT : 2MeKTpOHHBII
// Obpa3zoBarenbHas wiatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/512504
Oneunuxos, H. H. Xumusi. AIroputMmbl pelIeHUs 3a/1ad M TECTHI . y4eOHOE mocoOue st
cpennero npodeccuonansHoro obpazosanusi / H. H. Oneitauxos, I'. I1. MypaBbeBa. — 3-¢
u3n., wenp. W jgonm. — MockBa:  M3marensctBo  FOpaiit, 2023. — 249c.—
(ITpoeccuonanbuoe obpazosanue). — ISBN 978-5-9916-9665-4. — TekcT : 37E€KTPOHHBIH
/I ObpazoBarenbHas miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/513860
Cmacwy, H. @. OOmias u Heopranuueckas xumus. CIpPaBOYHHUK : yueOHOE MOCOOHE JUIs
cpeanero mnpodeccuonanbHoro oobpazoBanusi/ H. ®. Crace. — 4-e u3n. — Mocksa :
WznatensctBo FOpaiit, 2023. — 92 c. — (IIpodeccuonansHoe odpasosanue). — ISBN 978-
5-534-09179-3. — Tekct : anekTpoHHsIH // O0pazoBarenbHas wiatdgopma Opait [cait]. —
URL.: https://urait.ru/bcode/513072

Xumust. 3adauHuK : ydeOHOE TOocoOue s CpeaHero mpodecCHoHaabHOro obpasoBaHus /
1O. A. JleGeneB [u np.] ; mon obmeii penakuueit I'. H. daneeBa. — Mocksa : M3naTenscTBo
IOpaiit, 2023. — 236 ¢. — (IIpodeccronanbaoe obpazoBanue). — ISBN 978-5-9916-7786-

8. — Texcr : snekrponHblii // OOpa3oBatenbHas 1atdopma lOpaiit [caiit]. — URL:
https://urait.ru/bcode/513091

Pocun, U. B. Xumus. VY4eOHUK M 3aJauyHUK: Ui CPEAHEro MpoQecCHOHATBHOTO
obpazosanusi/ U. B. Pocun, JI. JI. Tomuna, C. H. ConoBreB. — Mocksa : M3nmareascTBO
HOpaiit, 2023. — 420 c¢. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-5-9916-6011-
2. — Tekct : snextponnblii // OOpa3oBarenbHas tiatdopma IFOpaiit [caiit]. — URL:

https://urait.ru/bcode/512022

Xumust : y9eOHMK Mg cpemHero mnpodeccuoHanbHoro obpaszoBanus/ 0. A. Jlebenes,
I'. H. ®anees, A. M. I'ony6es, B. H. lllanoBan ; mox obmeli penakuueii I'. H. daneeBa. —
2-¢ m3pa., mepepab. m gom. — MockBa: M3garensctBo IOpaiit, 2023. — 431c. —
(ITpodeccuonanvHoe obpazoBanue). — ISBN 978-5-9916-7723-3. — TekcT : 2MeKTPOHHBII
// Obpa3zoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/513073
Huxonvckuti, A. b. Xumus : y4eOHHUK M TPAKTUKyM [UISI CpPEeIHEro Mpo(decCHOHATHLHOTO
obpazoBanus / A. b. Hukonbsckwuii, A. B. CyBopoB. — 2-e u3., mepepad. u gorn. — Mockaa :
WznarensctBo  FOpaiir, 2023. — 507 c. — (IIpodeccuonanproe oOpa3oBaHue). —
ISBN 978-5-534-01209-5. — Tekcr : anextponHsiii / Obpa3oBaTenbHas miatdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/513537

HNuTepHeT-pecypcebl:

OopasoBarenbHas onnaiin mwiathpopma OO0 Uudoypok - https://infourok.ru/
O6pazoBarenbHas miarpopma 1C: Ypok - https://urok.1c.ru/

Oo0pa3oBarenbHas athopma Poccuiickoii aekTpoHHOM 1Kokl - https://resh.edu.ru/
Oo0pa3zoBarenbHas mwiaTdopma FOpaiir https://urait.ru/
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5. Oo0pa3zoBatenbHas miatdopma SKmace - https://www.yaklass.ru/

3.3. UudopmanuonHoe odecriedeHne 00ydeHus sl JUI ¢ HHBAJIUIAHOCTHIO 1 OB3
e - Jld JIUIL C HAPYIICHUSIMH 3PEHUSL:

B [I€YaTHOM (OopMe YBETUUYEHHBIM LIPUPTOM;
B (pOpMe 3ITEKTPOHHOTO JOKYMEHTA.

® - I[J'ISI JINIT C HAPYHICHUAMHU CIIYyXa I/IHd)ODMaI_II/ISI IPECAOCTABIISICTCH .

B TieyaTHOH popme mim B popmMe AIIEKTPOHHOTO IOKYMEHTA,
e - Jlng avil ¢ HAPYIICHUSMHU ONOPHO-JIBUTATEILHOTO anmnaparta vHGopMaIus

OpeaoCTaBIACTCA:

B IIe4aTHOH opme;

B (hopMe FIEKTPOHHOT'O JOKYMEHTA.

e - Jlns M1l ¢ HEPBHO-TICUXUYECKUMU HAPYIIEHUSIMHU UHGOPMAIUS TPEI0CTaBISETC !
B BHJIC TEKCTOB C WJUTIOCTPAIUSMH.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSA YYEBHOI'O ITPEJIMETA
KoHTpons u oneHka pe3ysibTaToB OOyueHHsI OCYILECTBIISETCS MpernoAaBaTeleM B Ipolecce
NpPOBENCHUS NPAKTUYECKUX 3aHATHH W Ja0OpaTOpHBIX pabOT, TECTHPOBAaHUS, a TaKKe
BBIIIOJIHEHUS ~ OOYyYalOIUMKCS  MHIUBHIYalbHBIX  3a/JaHuil, MPOEKTOB, MCCIEIOBAHUN.
PesynbraTel 00ydYeHHUS ONpEAENSIOT, 4YTO OOydalomuecs [OJDKHBI 3HaTh, IOHUMATh U
JIEMOHCTPUPOBATh MO 3aBEPILIEHUH N3y4EHHs yueOHOro IpeMeTa.

Hns  ¢hopMupoBaHHsA, KOHTPOJS M OIEHKHA pPE3YyJIbTaTOB OCBOCHHUS YYEOHOrO mpeaMera
UCIIOJIb3YEeTCs CHCTEMa OLEHOYHBIX MEPONPUATHHA, IPpeACTaBIsAoNIas co00i KOMITIIEKC Y4eOHBIX
MEpPONPUSATHHA, COTJIACOBAHHBIX C pe3yJNbTaTaMH OOy4YeHHS U C(HOPMYJTUPOBAHHBIX C YYETOM

PI'OC CO0 (mpeameTHbIe pe3yabTatThl Mo yuebHomy npeamery) u PI'OC CIIO.

OK/IT | Moayas/Pazagen/Tem Tunbl OHEHOYHBIX
Ne Pe3yabTaT 00yyeHus .
K a MeponpusTHI
| | OcHoBHOE coepKaHHue
1 ®opMyJIHpPOBATH
Paspnen 1. OcHoBbI PMYSRHD
0a3oBble NOHATHA U
CTpOeHMs BelllecTBa
3aKOHBI XUMHH
1.1 | OK 0l |Crpoenue aToMOB CocraBnTthb 1. Tect «CtpoeHne aTOMOB
[IK 2.6 |xumuyeckux XUMUYECKHE POPMYIIBI |XHMHUYECKUX JIEMEHTOB U

3JIEMEHTOB U IIPUPOJIA
XUMHUYECKOU CBA3U

COCTMHEHUH B
COOTBETCTBHUH CO
CTETICHBIO OKUCIICHUS
XUMHUYECKHUX
9JIEMEHTOB, UCXOS U3
BaJICHTHOCTH U
3JIEKTPOOTPULATEIBHOC
T

IIPUPOJA XUMUYECKOHN CBSA3U.
2. 3anauu Ha COCTaBIICHHE
XUMHAYECKHX (POpMYIT
JIBYXaTOMHBIX COEJIMHEHUI
(oKcuaoB, CyIb(hUI0B,
TUAPUJIOB U T.I1.).

3. 3agaHus Ha UCTIOJI30BAHUE
XUMHYECKON CUMBOJIMKU U
Ha3BaHUU COCIMHEHUH 110
HOMEHKJIaType
MEXTyHApOTHOTO COr03a
TEOPETHUYECKON U MPUKIIATHOU
XUMUU U TPUBHAIBHBIX



https://www.yaklass.ru/

OK/I1 |Mopayas/Pa3nen/Tem Tunel oeHOYHBIX
Ne Pe3yabTaTt 00yyeHus .
K a MepONnpHUATHH
HA3BaHMM TSI COCTABIICHUS
XUMHUYECKHUX HopMyIT
JIByXaTOMHBIX CO€JIMHEHUN
(oxcumoB, cynb(uaos,
TUAPUIOB U T.I.) ¥ IPYTUX
HEOPraHMYECKUX COEAUHEHUN
OTJIEbHBIX KJIACCOB
1.2 | OK 01 |[lepnomnueckuii XapakTepHu3oBaTh 1. Tect «MeTannnueckue /
OK 02 |3akoH u Tabnuma JI.11. |xuMudeckue 3JIeMEHThI |HEeMETaJIIMISCKUE CBOMCTRA,
OK 04 |MenneneeBa B COOTBETCTBHHU C UX 3JIEKTPOOTPULIATEIIBHOCTD U
IIK 2.6 MOJIO)KEHUEM B CPOJICTBO K 3JIEKTPOHY

MEePUOIUYECKOM
CUCTEME XUMHUUYECKUX
anemenToB J[.M.
Menneneena

XHMHYECKHX IJICMECHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
IIOJIOKCHUEM B
MEePUOIUYECKON CUCTEME
XUMHUYeCKuX djieMmeHToB [[. 1.
MeHnpaemeeBay.

2. IlpakTdeckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEXIY
CTPOEHHEM ATOMOB
XAMUWYECKHX DJIEMEHTOB U
MEPUONYECCKUM U3MEHEHUEM
CBOMCTB XMMHUYECKUX
9JIEMEHTOB U MX COCITUHECHUH B
COOTBETCTBHUH C ITOJIOKCHHUEM
[Tepronnueckoit cucteme.

3. IIpaxTuko-
OPUEHTUPOBAHHBIE
TEOPETHUUECKHUE 3aJJaHUs Ha
XapaKTePU3AIUI0 XUMUYECKHX
9JIEMEHTOB: «MeTamnyeckue /
HeMeTaJNIMYeCKHNe CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHYECKHX IJICMECHTOB B
COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
IIOJIOKCHUEM B
MEePUOIUYECKON CUCTeMe
XHUMHYECKHX IJICMECHTOB

.. Menneneeay»




OK/I1 |Mopayas/Pa3nen/Tem Tunel oeHOYHBIX
Ne Pe3yabTaTt 00yyeHus .
K a MepONnpHUATHH
2 Pasnen 2. XapakTepHu3oBaTh KonTtposbnas padora
Xumuyeckue THIIBI XMMHYECKHX «CTpoeHue BeliecTa u
peakuuu peakuui XHMHYeCKHe peaKkium)
2.1 | OKO01 |Tunst xumuueckux  |CoctaBnsaTh peakiuu | 1. 3amaum Ha cocTaBlIeHUE
OK 04 |peaxumii COEJIMHEHUS, YPaBHEHUH pEaKIHii:
I[IK 2.6 pasnokeHusi, OOMeHa, |— COSAMHEHMUs, 3aMEIICHHSI,
3aMeleHus, paznokeHus, oOMeHa;
OKHUCJIUTEIbHO- — OKHUCJIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIC BOCCTAHOBUTEIBHBIX PEAKIINMA
peakuu C UCIOJIb30BAaHUEM METOAA
3NEKTPOHHOTO OanaHca.
2. 3agauym Ha pacyeT MaccChl
BEIIECTBA WK 00BbEMA
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJTHOTO U3
Y4acCTBYIOLIUX B PEaKUU
BEIIECTB; PACYETHI
Macchl (00bEMa, KOJTMYeCcTBa
BEILIECTBA) MPOJAYKTOB
peaKiuu, ecliu OJTHO U3
BEIIIECTB UMEET MPUMECH
2.2 | OKO1 Onektponutrueckass |CocTaBisTh ypaBHeHUs |1. 3amanus Ha cOCTaBlIeHUE
OK 04 |mucconmanus u XUMUYECKHUX PEAKIHUU  |MOJIEKYJIAPHBIX U HOHHBIX
WOHHBIN 00MEH HMOHHOTO 0OMEeHa ¢ peaKkIuii C yyacTUEM KHCIIOT,
y4acTHEM OCHOBaHHI U CcOJeH,
HEOpPraHNYeCKHUX YCTaHOBJICHUE U3MEHEHHS
BEIIECTB KHCJIOTHOCTH CPEJIbI
2. IlpakTdeckoe 3aHsTHE
"Tunsl XUMUYECKUX peakuui”
3 Pa3zpnen 3. Crpoenne (McciaenoBarth KouTpoabHas padora
U cBoiicTBa cTpoeHue u cBoiicTBa |«CBoiicTBa HEOPraHNYEeCKUX
HEOPraHu4vecKuX HEOPraHu4ecKuX BellleCTB»
BellecTB BellleCTB
3.1 | OKO01 |Knaccuduxamus, Knaccuduuuposatsb 1. Tect «Homenknarypa u
[IK 2.6 |HOMEHKIaTypa u HEOpPraHUYECKHe Ha3BaHUE HEOPraHUYECKUX
CTpOCHHE BEIECTBA B BELIECTB UCXO/I U3 UX
HEOPTraHUYECKUX COOTBETCTBHUU C UX XUMUYECKON (hOPMYJITBI UITH
BELIECTB CTPOEHUEM COCTaBJICHUE XUMHYECKOU

(bopMyIIBl HCXOS U3 Ha3BaHUS
BEIIECTBA 110 MEXIyHapOAHON
WJIY TPUBUAIBHOU




OK/M

Moayas/Pa3znen/Tem
a

Pe3yabTaTt 00yyeHus

THnbI OLeHOYHBIX
MepONnpHUATHH

HOMEHKJIATYyPe».
2. 3a1aun Ha pacyeT MacCOBOM
110J1A (MacChl) XUMHUYECKOTO
3JIeMEHTa (COeJUHEHMS) B
MOJIEKYJIE (CMech).

3. [IpakTHyeckue 3a1aHus MO
KJIacCU(UKAIIHH,
HOMEHKJIATYPE U XUMHUYSCKUM
(dhopMyIaM HEOPraHMYECKHUX
BEIIECTB Pa3INYHBIX KIIACCOB.
4. TIpakTH4ecKre 3a/IaHus Ha
onpeIeTICHUE XUMHUIECKOM
AKTUBHOCTH BEIIECTB B
3aBHCUMOCTHU BHIa
XUMHUYECKOM CBSI3U U THIIA
KPUCTAJUTMYECKOHN peIIeTKH

3.2

OK 01
OK 02
IIK 2.6

DOHU3NKO-XUMHUYECKIE
CBOMCTBA
HEOPraHU4eCKUX
BCIIIECCTB

VcranasnuBaTh
3aBUCUMOCTD (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHMYEeCKUX
BEILECTB OT CTPOEHUS
aTOMOB U MOJIEKYJI, a
TaK)Ke THIIA
KPUCTAIUIMYECKON
peleTKu

1. Tect «OcobenHoCTH
XUMHYECKUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBAHHIA,
aM(pOTEePHBIX THIPOKCHIIOB H
COJICI».

2. 3agaHusd Ha COCTaBIIEHUE
ypaBHEHUN XUMUYECKUX
PEaKLHIA C Y4aCTHEM ITPOCTBIX
U CJIOKHBIX HEOPTraHUYECKUX
BEIIECTB: OKCHIOB METAJLIOB,
HEMETAJIJIOB ¥ aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKHUX
KHCJIOT, OCHOBaHUH U
aM(pOTEepPHBIX THUIPOKCHIIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEePU3YIOMIUX MX
CBOMCTBA U CITOCOOBI

MOy YECHUSL.

3. IIpaxTuko-
OpPUEHTUPOBAHHbBIC
TEOPETHUYECKHUE 3a/IaHNs HA
CBOMCTBA U IIOJIyYEHUE
HEOPraHMYECKUX BEILECTB




OK/I1 |Mopayas/Pa3nen/Tem Tunel oeHOYHBIX
Ne Pe3yabTaTt 00yyeHus .
K a MepONnpHUATHH
3.3 | OK 01 |Unentudukanus UccaenoBats 1. ITpaxTHKo-
OK 02 |HeopraHuyeckux KaueCTBEHHbIC PEaKIUU |OPUECHTUPOBAHHbIE 3a]JaHUS 110
OK 04 |BemectB HEOPraHUYECKUX COCTaBJICHUIO XUMUYECKHUX
K 2.6 BEILIECTB PEAKLHIA C y4aCTHEM
HEOPraHMYECKUX BEIECTB,
UCIIONIb3YEMBIX ISl UX
HJIEHTU(DUKAITUH.
2.IIpakTudeckoe 3aHsTHE:
“Unentuduxanus
HEOPraHMYECKUX BEIIEeCTB”
4 Pa3znen 4. Crpoenne (McciaenoBarth KonTpoabHas padora
U CBOIiCTBA cTpoeHHe U cBolicTBa |«CTpoeHHe U cBOiCTBA
OPraHuYecKux OPraHHYecKux OPraHuYeCcKUX BellecTB»
BellleCTB BellleCTB
4.1 | OKO01 |Knaccuduxamms, Knaccuduuuposatsb 1. 3ananus Ha cocTaBiIeHUE
[IK.2.6 |cTpoeHue u OpraHUYECKHe Ha3BaHUN OPraHUYECKUX
HOMEHKJIaTypa BEIIECTBA B COEJIMHEHUH 1O TPUBUAIIBHOU
OpraHUYECKUX COOTBETCTBHUU C UX WJTU MEXKTYHAPOTHOU
BEIIECTB CTPOCHHEM CHUCTEMaTUYECKOU
HOMEHKJIaType.
2. 3ajaHus Ha COCTaBJICHUE
MOJIHBIX ¥ COKPAIICHHBIX
CTPYKTYPHBIX (opMyJI
OpraHUYECKHUX BEIECTB
OTJIENIbHBIX KJIACCOB.
3. 3amauu Ha onpeeNeHue
npocreiiei GopmyIibt
OpraHNYECKON MOJIEKYJIBI,
HCXO/ISl U3 DJIEMEHTHOTO
cocrtana (B %)
4.2 | OK01 |CsoiicTBa YcTaHaBIMBaTh 1. 3aganust Ha coOCTaBICHUE
OK 02 |oprannueckux 3aBUCUMOCTD (DU3UKO- |ypaBHEHUH XUMHUYECKUX
OK 04 |coenuneHuit XUMHUYECKHUX CBOMCTB  |pPEaKLHN C y4aCTHEM
IIK 2.6 OpPraHWYECKUX BEIECTB |[OPraHUYECKUX BELIECTB Ha

OT CTPOCHUS MOJICKYJI

OCHOBaHMH MX COCTaBa U
CTPOCHHS.

2. 3agaHusd Ha COCTaBJICHUE
YPaBHEHUN XUMHUYECKUX
peakuil, WITIOCTPUPYIOIIHUX
XUMHUYECKHUE CBOMCTBA C
Y4€TOM MEXaHHU3MOB
MPOTEKAHUA TAHHBIX PEeaKIUN




OK/I1 |Mopayas/Pa3nen/Tem Tunel oeHOYHBIX
Ne Pe3yabTaTt 00yyeHus .
K a MepONnpHUATHH
Y TEHETUYECKOU CBSI3U
OpPraHMYECKHX BEIIECTB
Pa3HbIX KJIACCOB.
3. PacyeTtHsble 3a1auu 10
YPAaBHEHUSIM PEAKILUM C
Y4aCTHEM OpPraHUYEeCKUX
BEIIECTB.
4. ITpakTHyecKoe 3aHATHE.
[IpeBpalieHus opraHuyecKux
BEILIECTB MU HArPEBaHUU
43 | OK 01 |HMnenTuduxaus UccaenoBarts 1.IIpakTuko-
OK 02 |opranuuyeckux KaueCTBEHHbBIC PEAKIIUHU |OPUECHTUPOBAHHbIE 3a]JaHUS 110
OK 04 |BemiecTB, ux OpraHNYeCKHUX COCTaBJICHUIO XUMHYECKHUX
OK 07 |3HaueHue u COEJIMHEHUI peakuuii ¢ yyacTuem
IIK 2.6 |mpumeHeHue B OTJIEIIbHBIX KJIACCOB OpPraHUYECKUX BEIIECTB, B T.4.
OBITOBOM U WCIIOJIb3YEMBIX JJI UX
MIPOM3BOICTBEHHOMN UaeHTU(DUKAIIN B OBITY U
NEeSATeTbHOCTH MIPOMBIIIICHHOCTH.
4eJioBeKa 2.IlpakTudeckoe 3aHsTHE:
“Unentuduxanms
OpPraHMYECKUX COCAMHEHUN
OTAENbHBIX KJIACCOB™’
5 Paspen S. XapakTepu30BaTh
Kuneruveckue u BJIMSIHHE PA3JIUYHBIX
TEPMOAUHAMMYECKH |(PAaKTOpPOB HA
€ 3AKOHOMEPHOCTH |paBHOBeCHE H
NPOTEeKAHUS CKOPOCTh XHMHYECKHX
XHMHYEeCKHX peaxkuui
peakuuit
5 | OKO0l |CkopocTb Xapakrepus3oBaThb [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |xumuueckux BIIMSIHUE KOHILICHTPALIUH | TEOPETUYECKUE 3a1aHUS HA
OK 07 |peakuuid. pearupymoImx BemecTB |aHalu3 (GakTOPOB, BIUSIOIINX
XUMHUECKOe Y TEMIIepaTyphl Ha Ha U3MEHEHUE CKOPOCTU
paBHOBECHE CKOPOCTh XUMHUUYECKUX |XMMHYECKOUN peaKiuu.

peaxkuui
XapakTepus3oBaTh
BIIMSIHUE U3MEHEHMUS
KOHIIEHTpaIuu
BEIIECTB, PEAKIUU
Cpebl U TEMIIEPATYPBI
Ha CMEIEHUE
XUMHNYECKOI'O

[IpakTHKO-OpUEHTUPOBAHHBIE
3a/1aHKs Ha IPUMECHEHHUE
npunnuna Jle-Ilarense st
HaAXO0XICHUA HaHpaBHeHI/IH
CMEIIEHHUsI PAaBHOBECHS
XUMUYECKON pEeaKnu U
aHaiu3 (paKTOpoB, BIUSIOIINX
Ha CMCIICHUC XUMHNYCCKOT' O




OK/I1 |Mopayas/Pa3nen/Tem Tunel oeHOYHBIX

Ne Pe3yabTaTt 00yyeHus .

K a MepONnpHUATHH
paBHOBECHS paBHOBECHS

6 HccaenoBartn
Paszen 6. PacTsopbi HCTHHHBIE PACTBOPBHI C

3aJaHHBIMH
XapaKTepucTUKAMM
6.1 | OK 01 |[lonsarue o pactBopax |Paznuuats uctunnele |1. 3agaun Ha IPUTOTOBJICHUE

OK 02 pacTBOpHI pacTBOPOB.

IIK 2.6 2. ITpakTuko-
OPUEHTUPOBAHHBIC PACUETHHIC
3a/1aHus Ha IUCIIEPCHbBIE
CUCTEMBI, HCIIOJIb3yEeMbIE B
OBITOBOI M MPOU3BOICTBEHHOM
NeSITEIbHOCTH YeJIOBEKa

6.2 | OK 01 |HccnenoBanue Uccnenosats pusnko- |I[IpakTryueckoe 3aHATHE

OK 04 |cBoiicTB pacTBOpOB  |Xxumuueckue cBoiicta |“IIpuroroBinenue pacTBopoB”

IIK 2.6 HUCTHUHHBIX pacTBOPOB

Il | IIpodeccuoHaTbLHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (CoepKaHue PUKJIATHOTO

MO/1YJIfA)

7 Paznen 7. OuennBarb 3ammuTa Keiica (c yuerom
Xumus B ObITY U nocJieJIcTBUs OLITOBOM |Oyaymiei
NPOM3BOJACTBEHHON |M NMPOM3BOACTBEHHON |Npo(deccHOHAIBHOM
AesITeJIbHOCTH AesITeJIbHOCTH AesiTeJIbHOCTH)
yeJioBeKa YyeJIOBeKa ¢ MO3UNui

IKOJIOTHYECKOM
0e3onacHoCcTH

OK 01 |Xwumus B ObITY U OrneHuBathb Keiic (c yuetom Oymymieit

OK 02 |mpou3BOACTBEHHON  |MOCIEACTBUS OBITOBOW |MpodeccruoHanbHOR

OK 04 |nmestenpHOCTH Y TIPOU3BOACTBEHHON  |JEATEIHLHOCTH)

OK 07 [|genoBeka NeSTENbHOCTH YesloBeKa | Bo3Mo)KHbIE TEMbI KEHCOB:

IIK 2.6 C MO3UIUH 1. IToremnenue xiumaTa u

9KOJIOTMUYECKOHN BBICBOOOKICHUE Ta30BbBIX
0e30MacHOCTH THIPATOB CO JIHA OKEaHa.

2. byaymue Matepualibl 11t
aBWa-, MaIuHO- 1
pruOOPOCTPOCHUSI.

3. HoBble maTepuaisl s
COJTHEYHBIX OaTapei.

4. JIexapcTBa Ha OCHOBE
PaCTUTEIBHBIX TPENapaToB




