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Jlannas paboyast mporpamMmma paspaborana no xumuu ajs 11 knacca MOY
Cremacckas COII um. A.C.I'puiiiiHa Ha OCHOBE CJIEAYIOIIUX JTOKYMEHTOB:
1. ®enepanbHoro 3akoHa OT 29 nekadps 2012r. Ne273-Dd3 «O6 oOpazoBaHuU B
Poccuiickoit @enepanuny» (C ”3BMEHEHUSIMHU ).
2. @enepalibHOTO TOCYJAPCTBEHHOTO 00IIe00pa30BaTEILHOTO CTaHAAPTa CPEIHETO
oOmrero oobpazoBanus PO yreepxkaennoro I[Ipukazom MunucrepcTBa 00pa3oBaHus U
Hayku Poccuu ot 17 mast 2012 r. Ne 413 (¢ uzmenenusamu ot 29.06.2017)
3. @eaepabHOTO TIEPEUHs YYCOHUKOB, PEKOMEH/IOBAHHBIX (JTOMYIIEHHBIX) K
WCIIOJIB30BaHUIO MIPU pealii3allii UMEIOIIUX TOCYJAPCTBEHHYIO aKKPEAUTAIUIO
o0pa3oBaTeIbHBIX MPOTrpaMM HAYAIBHOTO 00IIIEeT0, OCHOBHOTO OOIIETO, CPETHETO
o0111ero 0Opa3oBaHus OPraHU3ALMSIMHU, OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO
NEATENbHOCTEY, YTBEPXKACHHOr0 Ipuka3zoM Munucrepcersa IIpocsenienns
Poccuiickon ®@eneparuu ot 21.09.2022.Ne 858
4. Yuebnoro miana MOY Cremacckoit COII umenu I'epost Coetckoro Corosza A.C.
['pummna Ha 2023-2024 yueOHBIHM 101, YTBEPKICHHOTO TPUKA30M JUPEKTOPA IIKOJIbI,
npuka3 Nel35 ot 01.09.2023;
5. O6pazoBaTenbHOM MporpaMMBbl cpeaHero obiero oopazopanuss MOY Cremacckoit
COMLI umenu I'epost Coerckoro Coro3a A.C. I'puinnna
6. CII 2.4. 3648- 20 «CanuTapHO- SMHIEMHOJIOTUIECKUE TPEOOBAHMS K
OpraHu3alysIM BOCIUTAHMS U O0YUYEHUS, OT/IbIXA U 03JIOPOBJICHUS ACTCH U
Mononaexm» 28.09.2020 r.
7. ®enepanpHOl paboueil MporpaMMbl CPETHETO O0IIEr0 0Opa30BaHUs « X UMHUSI»
(6a30BbIl ypoBeHb) ais 10-11 kiaccoB oOpazoBaTenbHbIX OpraHu3amnuii. Mockaa -
2023 rog.
[Iporpamma opueHTHUpOBaHa Ha UCIIOJIb30BaHUE yueOHuka: Xumus. 11 knacc.
VYuebnuk ajs obmeoOpazoBaTenbHbIX yupexaenuit /O.C.I"abpuenst.- M.:
Hpoda,2019.



l. Ilnanupyembie pe3yabTaThl
JInuHOCTHBIE, MeTanIpe/IMETHbIE U MIPeAMETHbIE Pe3yJIbTaThI
OCBOEHHS COJIeP:KaHMs Kypca

[Tporpamma nmo3BosIsieT JOOUBATHCS CIEAYIOIIUX PE3YIbTATOB OCBOCHUS
00pa3oBaTeNbHON MPOrpaMMbl

JIMYHOCTHBIE pe3yJabTaThbl:
B IICHHOCTHO-OPUEHTAIMOHHOMU cepe

- YyBCTBO F'OPAOCTH 33 POCCUICKYIO0 XUMHUUYECKYIO HAYKYy, T'YMaHHU3M, OTHOIIIEHUE K TPYIY,
1eJICYCTPEMIICHHOCTb;

-B TPYZOBOH cepe:

- TOTOBHOCTh K OCO3HaHHOMY BBIOOPY JajibHElIIIei 00pa3oBaTeIbHON U MPOPECCHOHATHHOM
TPaeKTOPHH;

B TIO3HABaTENbHOM cepe:

- YMEHHUE YIPABIATH CBOCH MMO3HABATEIBHON IEATETLHOCTHIO, TOTOBHOCTh U CIIOCOOHOCTH K
00pa3oBaHMIO, B TOM YKCJIE CaMOO0OPa30BaHUIO, HA MMPOTSHKECHUU BCEH KU3HU;

- CO3HATEJIbHOE OTHOLIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIIEIIHOM
npohecCuoHaTbHOM U OOIIIECTBEHHOM AESITeTbHOCTH;

npodeCCUOHATIBLHON TPACKTOPHH;

MI03HABATEJILHOM 1€ATEIBHOCTBIO.

MertanpeaMeTHBIMU pe3yIbTaTaMU OCBOEHUS BBIITYCKHUKAMH OCHOBHOM LIKOJIBI IPOTPaMMBbl T10
XUMUH SBIISIOTCS:

B cpepe cOepekeHus 310POBbS:

- INPUHATHE U peaIn3alus HEHHOCTEN 310pOBOT0O U

6e3omacHOro 0opasa KU3HU, HEMPUATUE BPEAHBIX MPUBBIUCK (KYpPEHUs, yHOTpeOIeHUS
QJIKOT0J1sl, HAPKOTUKOB) Ha OCHOBE 3HAHUH O CBOMCTBaX HAPKOJIOTMYECKUX U
HapKOTHYECKUX BELIECTB.

MeTtanpeaMeTHble pe3yJbTAThI:

- WCIOJF30BAHNE YMCHUH M HABBIKOB PA3IMYHBIX BUOB MTO3HABATEIILHON NEATEIHHOCTH, TIPUMEHEHIE OCHOBHBIX
METOOB TI03HaHUS (CHCTEMHO-MH()OPMAITHOHHBIN aHAIH3, HAOIIOACHUE, H3MEPEHNE, IPOBEICHIE IKCIIEPUMEHTA,
MOJICITPOBAHIE, HCCIEIOBATEIBCKASACATEIIFHOCTD) JUIS H3YICHHUS PAa3IMIHBIX CTOPOH OKPY)KaIOIIeH
JNIEHCTBUTCIBHOCTH;

= BJIaACHUC OCHOBHBIMH MHTCIIJICKTYAJIbHBIMU OIICPpALNUAMU: (I)OpMyHI/IPOBKa THUITIOTC3BbI,
AaHaJIN3 U CUHTC3, CPABHCHUC U CUCTECMATU3allus, 0606H.[€HI/IC 1 KOHKPETU3alud, BbIABJICHUCIPUINHHO-
CIICACTBCHHBIX CBsI3CH U TIONCK AaHaJIOI'oB,

- MO3HaHHE 00BEKTOB OKPYKAIOIIET0 MUPA OT OOIET0 Yepe3 0COOEHHOE K eIMHUIHOMY)
- YMEHHE I'eHEepUPOBATh UEH U ONPENEIISATh CPEICTBA, HEOOXOANMBIC JUISl X pealli3alni;

= YMCHHUC ONPCACIATDL HCIN U 3aJa4U ACATCIIbHOCTH, BI)I6I/IpaTI>Cp6I[CTBa
pceain3ainvy UEJIn U IPUMEHATDh UX HAa MIPAKTUKE;

= HUCIIOJIb30BAHUEC PA3JIMYHbIX UCTOUYHUKOB JI MMOJYUCHUA XUMHYCCKOU I/IH(i)OpMaHI/II/I, IIOHUMAHHC
3aBUCUMOCTH COACpIKaAHUA U (l)OpMBI mpeaACTaBJICHUA I/IH(l)OpMaIII/II/I oT HeﬂeﬁKOMMyHI/IKaHI/IPI " azapecara,



- YMEHHE NMPOAYKTHBHO OOIIATHCS 1 B3aMMOJICHCTBOBATh B IIPOIIECCE COBMECTHOI JICSITEIBHOCTH,
YUUTHIBATH MO3UIMHN IPYTUX YYACTHHKOB JEATEILHOCTH, 3 eKkTHBHOpa3pemaTh KOH(INKTHI;

- FOTOBHOCTb ¥ CIIOCOOHOCTh K CAMOCTOSITEIbHON HH(GOPMAIIMOHHO-IT03HABATEIBHOI

JIESITETFHOCTH, BKIIOYasi yMEHUE OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(OPMAIINN,KPUTHICCKU OIICHUBATH H
HHTEPIPETHPOBATH MH(POPMAIHIO, TOTYyIAEMYIO U3

Pa3IMYHBIX HCTOYHUKOB;

- YMEHHE HCIIOI30BaTh CPEACTBA MH(OOPMAIIMOHHBIX ¥ KOMMYHHKAITMOHHBIX TexHonorui (nanee — MKT) B
pelIeHnN KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AI[MOHHBIX 33]1a4 CCOOII0/IEHuEM TpeOboBaHU
IPrOHOMUKH, TEXHUKH 0€301TaCHOCTH, TUTUEHBI,

pecypcocOepereHus1, MPaBOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAITMOHHON 06€3011acCHOCTH;

- BJIQJICHUE SI3BIKOBBIMU CPEACTBAMHU, B TOM YHCIIE ¥ I3BIKOM XHUMHU —
YMEHHE SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOYKY 3PEHHS, HCIIOJIb30BATh a/ICKBATHBICA3bIKOBBIC CPE/ICTBA,

B TOM YHCJIE ¥ CHMBOJIbHBIC (XUMHYECKHE 3HAKH, (YOPMYJIbI

U YpaBHEHUS).

IIpenmMeTHbIE pe3yabTaThI:
Y4eHUK Hay4yuThCs Ha 0a30BOM YpOBHE:!
B ITO3HABaTENIbLHOM cdepe:
- 1aBaTh OMpPEIEeICHHUS N3YYCHHBIM MOHSATHUSIM;

- OIUCBIBATH JIEMOHCTPALIMOHHBIE U CAMOCTOSTEILHO MPOBEICHHbBIE IKCIIEPUMEHTBI, UCTIONIb3YS
JUISL 3TOTO €CTECTBEHHBIN (PYCCKUI) SI3BIK U SI3bIK XUMUU;

- ONMCHIBATh M Pa3IN4aTh U3YUECHHBIE KJIACCHl HEOPTaHUYECKUX U OPraHUYECKUX COEANHEHNUH,
XUMHUYECKHE PEaKIUy;

- KJIaccU(UIMPOBATH U3yYEHHbIE OOBEKTHI U SBJICHUS;

- Ha0JI10/1aTh IEMOHCTPUPYEMBIE 1 CAMOCTOSATEIBHO IPOBOAUMBIE OIBITHI, XUMUYECKUE
peaKIuu, MPOTEKAIOIINE B IPUPOJIE U B OBITY;

- JIe7aTh BBIBOJBI M YMO3AKIIOUECHUS M3 HAOIOICHHA, N3yYCHHBIX XUMUYECKUX
3aKOHOMEPHOCTEW, IPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIECTB 10 aHAJIOTUH CO
CBOMCTBAMM M3yYCHHBIX;

- CTPYKTYpPHUpOBaTh U3y4CHHbIN MaTepHUall;

- HUHTEPIPETUPOBATH XUMUYECKYIO HH(OPMAIIHIO, TOJYUYEHHYIO U3 IPYTUX HCTOYHUKOB;

- OIKCBIBATh CTPOEHUE aTOMOB 3JIeMEHTOB [-IV neproaa ¢ ucnoap30BaHUEM JIEKTPOHHBIX
KOH(HTyparuii aToMOB;

- MOJIEHPOBATH CTPOCHHE MPOCTEUIIINX MOJICKYJT HEOPTAaHUIECKHUX M OPTaHUYECKUX BEIIECTB,
KpPUCTAJIIOB;

B IICHHOCTHO-OPHUEHTAIMOHHOH cepe:

- aHAJIM3UPOBATH U OLIEHUBAThH MOCIIEACTBUS ISl OKPYKAIOLIEH cpeibl OBITOBOM 1
IIPOM3BOJICTBEHHOM JESITEIHHOCTH Y€JI0BEKa, CBA3aHHOM C epepaboTKOMN BEIIECTB;

B TPYIOBO# cdepe:

- TPOBOJUTH XMMUYECKHI HKCIIEPUMEHT;

B c(hepe hU3HIECKON KYJIbTYPHI:

- OKa3bIBaTh MEPBYIO MOMOIIb IIPU OTPABICHUSX, 0KOTAX U APYIHX TpaBMaX, CBSI3aHHBIX C
BEIIIECTBAMH M JTAOOPATOPHBIM 000PYIOBAHUEM.

Vuennk Ha 6a30BOM YPOBHC NOJTYYUT BO3MOKHOCTb HAYUUTHCA:

- HWJUTIOCTPUPOBATHL HA MIPUMEPAX CTAHOBJICHUC U SBOJIFOITUIO OpFElHH'—IGCKOfI XUMHHU KaK HAYKHU Ha
Pa3IUYHBIX UCTOPUYICCKUX ITAllaX €€ Pa3BUTH,

- UCIIOJIb30BAaTh MCTO/JIbl HAYYHOI'O ITIO3HAHUS ITPU BBIIIOJIHCHUHU ITPOCKTOB U yqe6Ho-
HCCICOO0BATCIIbCKUX 3aaaY 110 U3YYCHUIO CBOI>'ICTB, cIroco0oB MOJIYYCHUA U PaClIO3HABaAHUS
OPraHu4YCCKUX BCHICCTB,

- YCTAaHABJIMBATb TCHECTUYCCKYIO CBA3b MCKAY KJIaCCaMH HCOPraHUYCCKUX U OPraHUICCKUX



BEIIECTB ISl 000CHOBAHUS MPUHIIUTTHAIIBHON BO3MOXKHOCTHY MTOJTYUEHHUSI OPTaHUYECKUX
COEIMHEHMI 3aJTaHHOTO COCTaBa U CTPOCHHS;

- YCTaHABIIMBATh B3aMMOCBSI3M MEXKAY (aKkTaMu U TEOPUEH, IPUUUHON U CICICTBUEM IIPU
aHaju3e MpoOJEMHBIX CUTyaIluii 1 000CHOBAHWHY MTPUHUMAEMBIX PEIICHUI Ha OCHOBE
XUMHYCCKUX 3HAHUM.

Tema 1.Ilepuoanyeckuii 3akoH 1 cTpoenne atoma (64)

Orkpeitue . . MeungeneeBbMIlepuonuueckorozakoHna. [lepsole
MONBITKU KJIACCU(UKALIMU XUMHUUYECKUX 3JIEMEHTOB. BakHeHIlre MOHITHUS XUMHUH: aToM,
OTHOCUTEJIbHAsI aTOMHass W MoJieKkyispHass Maccbl. Otkpeitue [[. M. MenneneeBsim
Ilepuoanveckoro 3akoHa. [lepunonnueckuii 3akoH B popmynuposke [I.M.Menneneena.

ITepuonuueckas cuctema . U. Meunneneesa. [lepuoaguueckas cucrema /I,
N. MenneneeBa kak rpadguiyeckoe oToOpa’keHHE IMEPUOANMYESCKOro 3akoHa. PasnmumuHbie
BapUaHThl NEPUOANYECKON cucTeMbl. [lepuoasl u rpymnmsl. 3Ha4Y€HUE NMEPUOTUYECKOTO
3aKOHAa W TMEPUOJUYECKON CHUCTEMBbI, INPOTOHBI WU HEUTpOHbI. M3oTombl. M30TOIBI
BOJIOpOAA. DJEKTPOHBI. JEKTPOHHAasE 000J0YKa. DHEPreTHYECKUH  YpOBEHb.
Opo6wuranu: S u p. d-opourtanu. Pacnpenenenne 3JeKTPOHOB 10 SHEPTETUYSCKUM YPOBHSIM
u  opOuTassiM. DJEKTPOHHBIE KOHQUTYpallMd AaTOMOB XHMHYECKHUX DJIEMEHTOB.
BaneHTHbIE BO3BMOXHOCTH aTOMOB XMMHUUYECKHUX DJIEMEHTOB.

[lepunonuyeckuii 3akoH U cTpoeHue aroma. COBpPEMEHHOE IMOHATUE XHUMHUUYECKOTrO
snemenTa. CoBpeMeHHas (OpMyIHpPOBKAa MNEpUOAMYECKOro 3akoHa. [Ipuumna
MEPUOJUYHOCTA B M3MEHEHHU CBOHCTB XHUMHUYECKHX d3JeMeHTOB. (OcoOeHHOCTH
3aMOJTHCHHS YHEPIreTHUUCCKUX YPOBHEH B DJICKTPOHHBIX 000JI09KaX aTOMOB MEPEXOTHBIX
3JIEMEHTOB. DJIEKTPOHHBIC CEMEHCTBA PJIEMEHTOB: S-H p- 3JIeMeHThI; d-u f-351eMeHTHL.

lemoncTpauun. Paznuunsie hpopmsl [lepuoanueckoii cuctemsl [[.11.Menneneena.
Tema 2. Ctpoenue BemectBa (18u)

KoBanenTtHas xumudeckas CBs3b. IloHsaTHe o0 KoBajeHTHOIH cBsa3u. OoOmasg
SJIEKTpOHHAsi mapa. KpaTHOCTh KOBAJCHTHOW CBSI3U. OJIEKTPOOTPHUIATEIIHHOCTb.
[lepexpriBaHuEe SIEKTPOHHBIX oOpOuTaned. G-u 7-cBsi3u. KoBaleHTHass mnojspHas U
KOBaJICHTHAsi  HEMOJISIpHAsT ~ XMMUYECKHE  CBSI3H. OOMEHHBIN U JOHOPHO-
aKIENTOPHBIHMEXaHU3MBIOOPAa30BaHUSIKOBAJICHTHONCBI3U. BeliecTBa MONEKYIISIPHOTO U
HEMOJIEKYJISIDHOTO  CTPOE€HHs. 3aKOH IIOCTOSIHCTBAa  cOCTaBa  JJIsd BEIICCTB
MOJIEKYJISIPHOTO CTPOCHHUS.

Monunasg xuMuueckas cBs3b. KaTuoHbI 1 aHNMOHBL. VIOHHAs CBsI3b U €€ CBOMCTBA.
HNonHas cBsi3p Kak KpalHUM Cllydail KOBaJICHTHOW MOJAPHOU CBsi3U. DOpMysbHAs €IMHULA
BeniecTBa. OTHOCUTENIBHOCTD JICJICHUS] XUMUYECKUX CBSI3€H HA THUIIBI.

MeTannudeckass XUMUUYecKas cBsi3b. O0mue pusndeckue cBOHCTBA METAIIIOB.
3aBUCUMOCTbD 3JIEKTPOINPOBOIHOCTU METAIIOB OT TemIiepaTyphl. CruiaBbl. UepHbIe U [IBETHbBIC
CILJIaBBI.

ArperatTHsle coCcTOsIHUSA BemecTBa. ['a3pl. 3akoH ABoragpo ajisi ras3os.
MoutsipHBIi 00B€M Tra3000pa3HbIX BelecTB (Mpu H.y.). JKUaKocTu.

Bonoponnast  xumuueckass  cBA3b. BogopoaHas  CBs3b, Kak  OCOOBIM  ciyuaii
MEKMOJIEKYJISIPHOTO B3auMOJEHCTBUs. MexaHusM ee o0pa3oBaHMs W  BIMSHUE Ha
CBOICTBa BellecTB (Ha mpuMepe BoAbl). Mcnonb3oBaHre BO/AbI B OBITY U Ha IIPOU3BOJICTBE.
BHyTpu — MonekyasipHas BOAOPOAHAs CBA3b U €€ OMOoJI0oruuecKas poJlb.

Tuoel KpUCTadJIUYECKUX peureToK Kpucranmmueckas pemerka. MloHHsle,



MCTAJUIMYCCKUC, ATOMHBIC W MOJICKYJISIPHBIC KPUCTAJIMYCCKUC PCHICTKH. AJ'IJIOTpOHI/ISI.
AwmMopdHBIe BenecTBa, NX OTIUYUTEIILHBIC CBOWCTRBA.

YucTele BeniectBa, cMecu. CMecH M XMMHYECKHE COeJIHMHEHUsS. | OMOreHHBIE H
reTeporeHHbsle cMecu. MaccoBasi U 0ObeMHas JI0JIM KOMIIOHEHTOB B cMecH. MaccoBas
nois mpumecei. Pemrenwe 3agad Ha MaccCoByrO nosto mpuMmeceit. Kiaccudukanms
BCHICCTB I1O0 CTCIICHU X YUCTOTHEI.

Hucnepcubie cuctembl. [lonsitue aucnepcHoit cucrtemsbl. JlucnepcHas ¢daza wu
nucnepcuoHHas cpena. Kmaccudukanus aucnepcHbix cucteM. KosutowaHble OucHepcHBbIS
CHUCTEMBI. 30JI1 U TeJIi. 3HAYCHHE JIUCIIEPCHBIX CUCTEM B MPUPO/JIE U )KU3HU YEJIOBEKa.

JdemoHncTpanun. Mojenp KpUCTAUIMYECKOW pemeTku xjopuna Hatpus. OO0pasinsl
MUHEpPAJIOB C MOHHOM KpPUCTAIIMYECKOM pEeIIeTKOM: KaublUuTa, raaura. Mojaenu
KPUCTAJUIMYECKUX PELIETOK Hoja, anmasa, rpadpura. Moaenp MojsipHOoro obObema Tra3os.
Tpu arperatHbIx cocTossHMS Boabl. Juctmwmisauus Boabl. OOpasipl JUCIEPCHBIX CHUCTEM:
AIMYJIbCHM, CYCIIEH3UH, a’po3oJe, reneit u 3onei. Koarymsamus. Cunepesuc. ddext Tunmans.

JlaGopatopubie ombIThl. 1. OmnpeneneHue CBOMCTB HEKOTOPBIX BELIECTB Ha OCHOBE THUIIA
KPUCTAJUIMYECKOM pemeTky. 2.03HakOMIIEHHE ¢ KOJUIEKLUEHN TIOJUMEPOB, IIaCTMACcC U BOJIOKOH
u u3nenuid u3 Hux.3. JXKéctkocTh BOABL. YcTpaHeHue XECTKOCTH BOAbl. 4.03HaKOMJIEHHE C
MUHEPAIBHBIMU BOAaMHU. 5.O3HAKOMIIEHUE C JUCIIEPCHBIMH CUCTEMaMHU.

IIpakTuueckoezansitueNel. [lonyyenue u pacro3HaBaHue ra3os.

Tema 3. Dnexkrponurudeckas gucconnamus (194)

PactBopel. PacTBOppl Kak IOMOTE€HHBIE CHCTEMBI, COCTOSIIIHE W3 YACTHUL] PACTBOPUTEI,
PacTBOPEHHOI'O BELIECTBA M MPOJAYKTOB MX B3auMozeicTBus. PactBopeHue kak (u3uKO-
XUMUYECKMH Ipouecc. MaccoBass 10 pPacTBOPEHHOI'O BeEIIECTBA. THUIBI PacTBOPOB.
MonsipHast KOHLIIEHTpalKs BelecTBa. MUHEpaIbHbIe BOIBI.

TeopUsT PIEKTPOIUTHUUYECKON NTUCCOMUAIHU U DISKTPOIUTHl U
HERJIEKTPOJaUThl. CTEneHb 3JIEKTPOJUTHYECKON aucconuanuu. CusnbHble U cialblie
AIEKTPOJIUTHI. YPABHEHUS SJICKTPOIUMTHUYECKON Ouccoluanuu. MexaHu3M JMCCOLIMAIUu.
Crynenuaras gucconuanus. BogopoaHelil moka3zaTens.

KucnoTrel B cBeTe TEOpPHH DIEKTPOJIUTHYECKON saucconumanuu. OOmme CcBOMCTBaA
HEOPraHWYECKMX M OPraHMYEeCKUX KHCJIOT. YCJIOBHUS TEUYEHUS pEaKUUHA MEexXIy
AJIEKTPOIUTaMH J10 KoHIa. CrienuuiecKkrue CBOMCTBA a30THOM, KOHIICHTPUPOBAHHOMN CepHOM
1 MypPaBbUHOM KUCIIOT.

OcCHOBaHHS B CBETC TCOpUHn BHCKTpOJII/ITI/ItIeCKOfI Jucconuann, Hux Knaccmbmcam/m u
O6IJ_II/IC CBOMCTBA. AMI/IHLI, KaK OpraHu4€CKUE OCHOBAaHMA. CpaBHeHI/IC CBOMCTB aMMMakKxa,
MCTHJIaMHWHA U aHUJINHA.

Conu B CBETE€ TEOPUH DIICKTPOJTUTHUCCKON JUCCONMAINM, UX KilaccHpUKams U oOIme
cBoiictBa. Conu kucibie U ocHOBHbIe COJM OpraHMYecKUX KUCIOT. MbLia.

DNEKTPOXUMHUUYECKUN PsAJ  HANPSDKEHWH METAJUIOB M €ro  HCHOJIb30BaHHUE IS
XapaKTEPUCTUKU BOCCTAHOBUTEIIBHBIX CBOMCTB METAJIOB.

I'mopponus. Cnayuan rtuaponusza cose. Peakuuss cpeast (pH) B pacTBOpax
TUAPOIU3YIOIMXCS colel. [ mapoau3 opraHn4ecKux BEIIEeCTB, €ro 3HaUYCHUE.

JdemoncTpanun. lcnpiTaHue pacTBOPOB JJIEKTPOJIUTOB M HEINEKTPOJIUTOB HA TPEIMET
JHCCOLMALMU. 3aBUCHUMOCTh CTENEHU JJIEKTPOJIUTHUUYECKOW JHUCCOLMALMM  YKCYCHOM
KHCJIOTBl OT pa30aBlieHUs pacTtBopa. [Ipumepnl peakiuii MOHHOrO OOMEHa, HAYIIUX C



o0pa3zoBaHMEM OCajKa, ra3a Wih BOAblL. XMMHYECKHE CBOMCTBA KHCIIOT: B3aUMOJICHCTBUE C
MEeTaJllaMH, OCHOBHBIMH UM aM(OTEpHBIMM OKCHJAMH, OCHOBaHUAMH (IIejJodyamMu U
HEpacTBOPUMBIMM B BOJE), COJISIMU. B3ammoneicTBHME a30THOM KHUCIOTBI C MENbIO.
Pasz6aBnenue cepnHoil kuciorel. OOyriaMBaHHE KOHIICHTPHUPOBAHHOW CEPHOM KHCIOTOM
caxapo3bl. XMMHUYECKHE CBOWMCTBA IIEJIOYECH: peaKlus HEUTPAIU3AlUM, B3aUMOJCHUCTBUE C
KUCJIOTHBIMH OKCHJaMH, COJISIMH. Pa3nokeHne HepacTBOPMMBIX B BOJI€ OCHOBAHWUM MpPHU
HarpeBaHuHu. XMMHUYECKHE CBOMCTBA COJICH: B3aMMOJEHCTBUE C METAJIAMU, KHUCIOTAMH
,JIernoyamMu, ¢ ApPyrumMu coisiMu. ['maponn3 kapOuna kaneiusa. M3yuenune pH pactBOpOB
TUJIPOJIM3YIONIUXCA COJIei: KapOOHAaTOB IIEJIOYHBIX METAJUIOB, XJOpHAa W  alerara
aMMOHUS.

JlabopaTopHbIeonbITHI.6.O3HAKOMIICHHUECKOUIEKIIMEHKUCIIOT.

7. IlonyyeHne U CBOMCTBA HEPACTBOPUMBIX OCHOBaHMU. 8. O3HAKOMIIEHME C KOJUIEKLHEHU
ocHoBanui. 9. O3HakOMJICHWE C KOJUICKIIMEH MHHEPaJOB, conepxkanuxcoiu. 10.
HcnpiTanne pacTBOPOB KHUCIIOT, OCHOBAaHUM U cojell nHaukaTtopamu. 11. Paznuunsle ciyuan
rugponusa coyieil.12.I'ugponus XJopuaoB U alleTaToB MIEJIOYHBIX METAIIOB.

IIpakTuueckass padora Ne 2. Pemenue sKCnepuMEHTANBHBIX 3a7ad Ha HWISHTHU(DHUKAIINIO
HEOPraHUYECKUX U OPTaHMYECKUX COCIMHEHU.

Tema 4. Xumnyeckne peaxuuu (214)

Knaccudpukanusas XuMUYECKHUX peakuuid. Peakiuu, uaymme 6e3 M3MEHEHUS
cocraBa BemlecTB. Kiaccudukanuss mo 4Mcily M COCTaBYy pearupyroliux BEIIECTB U
MPOAYKTOB peakiuu. Peakiuu paslioKeHHs, COCAUMHEHHS, 3aMelleHus] u OOMEHaB
HEOPraHWYEeCKOM XUMHUH. Peakuuu NOPUCOCIUHEHUS, OTHICIJICHUS, 3aMEIICHUs |
W30MEpU3allud B OPraHUYECKOM XUMHU. Peaknuu noaumepus3aluyd Kak YacTHBIA Cllydau
peakuui NpuCcoOeTUHECHUS.

TennoBoit 3G@PEeKT XUMHUUYECKUX peakuuid. DK30- U SHIAOTEPMHUUYECKHE PEAKIIUU.
TepMmoxumudeckue ypaBHEHHUs. Pacuer KojaudecTBa TEIUIOTHI 110 TEPMOXUMHUUYECKUM
ypaBHeHUsIM. CKOpPOCTh XHUMHYECKHUX peakuuil. [loHsITHE O CKOpPOCTH XHUMHUYECKHUX
peakuuii, aHaJUTUYECKOE BBIpaXXE€HHE. 3aBUCUMOCTh CKOPOCTH pEakUUu OT
KOHIIEHTPALMH, JTIaBJIC€HUS, TEMIIEPATYPhI, HPUPOJIbl PEArUPYIOLIMX BELIECTB, MJIOMIAAN
UX COINPUKOCHOBEHHUs. 3aKOH AEHCTBYIOIIUX Macc. PemeHue 3aady Ha XUMHUYECKYIO
KUHETHKY.

Karanus. Karanuzatopsl. Katanus. 'oMorenHslii u rereporeHHsli karanus. Ilpumepsl
KaTaJUTUYECKUX IPOLIECCOB B MPOMBIIIJIEHHOCTH, TEXHUKE, ObITy. DEpMEHThl U HUX

OTIMYUS OT HEOPraHWYEeCKHX  Karanmu3atopoB. [IpuMeHeHue  KaTanu3aTOpoB U
dbepmerToB. XuMHUUYecKoOe paBHOBEcCHUe. OOparuMpie 1 HEOOpAaTUMBIC PEAKITHH.
XUMHYECKOE PAaBHOBECHE M CIOCOOBI €r0 CMENICHUS Ha MpUMepe TMOIyYeHUsS aMMHUaKa.
CuHTEe3 aMMHaKka B MPOMBINIICHHOCTH. [IOHITHE 00 ONTUMAJIBHBIX YCIOBHUSX MPOBEICHUS
TEXHOJIOTHYECKOT0 Mpolecca.

OKHCIHUTENAbHO-BOCCTAHOBUTEINbHBIE MpoIecchl. OKUCIUTETbHO-
BOCCTAaHOBUTEJNIbHbIE peakiuu. OKuciaurenb U BOCCTaHOBUTENb. OKHUCIEHUE U
BocctaHoBieHue. CocraBieHue  ypaBHEHUH  OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakuuii METOJIOM 3JIEKTPOHHOTO OajiaHca.

OOmue cBoMcTBAa MeTaaJdo B. XUMHYECKHE CBOKWCTBA METAIUIOB Kak
BOCCTaHOBHUTEIICH. B3aumozelicTBHe METaNIOB C HEMeTaljaMH, BOJOM, KHCIOTaMH |
pactBopamu coneil. Metannorepmus. Koppo3usa MmeTalsladoB Kak OKUCIUTEIBHO-
BOCCTaHOBHUTENBHBIN mporiecc. CiocoObI 3aIIUTHI METAIUIOB OT KOPPO3HH.



OO0mue cBoicTBAa HEMETAILIOB. XMUMHUYECKHUE CBONMCTBA HEMETAIOB KaK OKHCIIUTEIEH.
B3aunmoneiicTBue ¢ MeTajulaMH, BOJOPOAOM M JpYyrumMu HemeTamiamu. (CBoiCTBa
HEMETAJUIOB KaK BOCCTAaHOBUTEJIEW. B3aumoneicTBue € MNPOCTBIMU U CIIOKHBIMH
BeIIeCTBAMHU-OKUCTUTEIIMH. OO0I1asi XapaKTePpUCTUKA TaJOre€HOB.

OnekTpoamu3 O06mue cnocoObl MOJYyYEHHUS METAVIOB U HEMETAJUIOB. DJIEKTPOJIN3
pacTBOpPOB M  PAcCIIaBOB  3JIEKTPOJIUTOB Ha IpuMepe xJjopuaa HaTpus.
DJIEKTPOJIUTUYECKOE TOJIydeHUue alroMuHMs. IlpakThdeckoe 3Ha4YeHUE DIIEKTPOJIU3A.
["asibBaHONIACTHKA U TaJIbBAHOCTETHSI.

JdeMoHcTpaunu. DK30TEPMUUECKUE U SHIOTEPMUUECKUE XUMUUYECKUE peakluu. TemnaoBbie
SIBIIEHUSI TPU PACTBOPEHUM CEPHOM KHUCIOThl M aAMMHMAYHOW CEJIUTPhl. 3aBUCHUMOCTH
CKOpPOCTH pe€aKIUH OT TMPUPOJbl BEIIECTB Ha MpPUMEPE B3aUMOJICHCTBUS PACTBOPOB
Pa3IMYHBIX KHCJIOT OJMHAKOBOM KOHLEHTPAlMM C OJUHAKOBBIMU KyCOUKaMH(TpaHyJIamu)
IMHKA U OJMHAKOBBIX KYCOUKOB Pa3HbIX METAJJIOB (MarHusi, IMHKA, JKeje3a) ¢ pacCTBOPOM
COJITHOW KHUCIJIOTBL. B3aummojeiicTBMEe pPacTBOPOB CEPHOM KHUCIOTBI C pacTBOpaMu
THOCYJIb(paTa HATPHS PA3IUUYHON KOHICHTPAIIUU U TeMrepaTypbl. MoJielb KUIISIIETO CIIOSI.
PaziokeHne nmepokcuaa BOAOPOIa C MOMOIIbI0 Heopranunueckux karanm3atopos (FeCly, Kl)
Y TIPUPOAHBIX OOBEKTOB, COAEpXKAIIMX KaTanasy (ceipoe msico, kaprtodens). [Ipocreiimme
OKHCJIIMTEJIBHO — BOCCTAHOBUTENIbHBIE pEAKLUMHU: B3aUMOJEHCTBHE IIMHKA C COJSHOU
KHUCJIOTOU U xkemne3a ¢ cynbdarom meau(ll). Moaens smekTpoim3epa.

JlaGopaTopubie onbIThbl. 13. [lonydeHue Kuciaopoja pa3jioKEHHUEM IEPOKCHIA BOJOPOJAA C
MTOMOIIBIO JIMOKCHJIA MAapTaHIla U KaTanxa3bl CHIporo Kaprodens. 14. Peakius 3aMemeHuss Meau
xene3oM B pactBope cynbdara menu(Il).15. Tlonydenue Bogopoaa B3auMOoIeHCTBHEM KUCIIOTHI C
muHKOM. 16.03HakoMiIeHHME C KOJUIeKIuMer MeTamioB. 17.03HakoMiIeHHE C KOJUIEKIHEH
HEMETAIIOB.

IIpakTnyeckas padora Ne 3« eHeTHYeCKas CBA3b MEXK/Y PA3INYHBIMU KJIaCCAaMU HEOPTaHWYECKUX U
OpPraHMYECKUX BEIIECTB»

IMoBTOpenue (2 4)

1. TemaTuyeckoe niiaHupoBaHue

Kpr npecayCcMaTrpuBacT IOCICAOBATCIIBHOC H3YUYCHHC pPas3acioB CO
CICAYIOIIHUM pacCIpCaAcJICHNUCM 9aCOB KypcCa.

Neri/rt | HasBauwue tembl KommnuecTBo yacoB B TOM YHCJIC
1o 1o pao. nzyuenue | K/P | II/P
MporpamMMe | mporpaMme | MmaTepuana
1 Ileproanueckuii 6 6 5 1
3aKOH U CTPOEHHE
aToMa
2 CrtpoeHue 18 18 16 1 1
BCIICCTBA.
3 DJIEKTPOIUTHICCKAS 19 19 17 1 1
VICCOIIHAITNS




XUMHYECKHE 21 21 19
peakuu

Pe3zeps 4

[ToBTOpEHME 2 2
UTOIr O 68 66 59




