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IHosicHuTEeNLHAA 3aNIUCKA

Pabouast oOpa3oBarenpHas mporpamma mo xumun Juist 11 kiracca coctaBieHa B COOTBETCTBUU C:
|. HopmaTtuBHBIMU MPaBOBBIMH TOKyMEHTaMU (efiepaibHOro YpOBHS:
1.®enepanbubM 3akoHOM "O06 ob6pazoBannu B Poccuiickoii @eneparuu (. 22 cr. 2; 4. 1, 5 ct. 12; 4. 7 cT.
28;cr.30;m. 549. 3 cr. 47;m. 1 4. 1 ct. 48);
2.DenepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM OCHOBHOTO OOIIETr0 0Opa3oBaHUs, YTB.
npuka3zoM MuHoOpHayku Poccun ot 17.12.2010 Ne 1897 (1. 18.2.2);
3.ITpukazom MunucrepcrBa oopazoBanus u Hayku PO Ne 1577 ot 31.12.2016 1. «O BHeceHUU U3MEHEHUH B
dI'OC 00O, yrBepxkacHHBIM MpuKazoM MunucrepcTBa obpazoBanus U Hayku PD ot 17.12.2010 r. Neo
1897».
I1. HopMaTuBHBIMH PAaBOBBIMU JJOKYMEHTaMU JIOKaJIbHOTO YPOBHSI:
4.Ycrasom MOY COMI n. ITamikoBo;
5.0cHOBHOIT 00pa3oBaTeNIbHOM MporpaMMoi, peanusytomeid @I'OC ocHoBHOTO 001IeT0 00pa3zoBanus MOY
COII 1. ITamxkoBo;
6. [IpumepHOil mporpamMmbl 10 XUMHUU Ui OCHOBHOM HIKOJBI U Ha OCHOBE MPOrPaMMBbI aBTOPCKOTO Kypca
xumun st 8-11 kmaccoB O.C. Nabpuensina
PaGouass mporpamma opueHTupoBaHa Ha yueOHuk: Xumus. 11 kmacc: yuebnuk / O.C. TI'abGpuenss,
N.I".Octpoymos, C.A. Cnaakos; M.: [Ipocsemienue, 2020.
Jlannbliit yaeOHUK BXoAUT B DeniepalibHbIi nepedueHb yueOHUKOB (puka3 MuHuctepcTBa npocsemienus PO
or 20 mas 2020 Ne 254 u wusmeHenust k mnpukazy Ne 62645 ot 02.03.2021 r.), AONMYyLIEHHBIX K
UCIOJIb30BAHUIO TPU peaH3alli HMMEIOUIMX TOCYAapCTBEHHYIO aKKPEIUTAIMI 00pa30BaTEIbHbBIX
MIPOrPaMM, OCYIIECTBISIONUMHI 00pa30BaTEIbHYIO JEATEIHHOCTD.

MecTto yueoHoro npeamera «buosiorus» B yueonom miane MOY COIII n. ITamkoBo

B coorBercTBUH ¢ dDenepanbHbBIM TOCYJapCTBEHHBIM 00pa3oBaTEIbHBIM CTaHAAPTOM
OCHOBHOI0o o0uero oo6pa3oBaHUs Y4yeOHbIH mpeaMeTr «XUMHA» BXOAUT B HOPEIMETHYIO
obnacth «EcTecTBEHHO-HayuyHbIE€ IPEAMETHI» U ABISETCS 00A3aTEIbHBIM AJIS U3YUYECHHUS.

B yuebnom mmane MOY COL m. [TamkoBo Ha m3yueHue mnpeamera «Xumusi» B 11 kimacce oTBeIeHO
2 yaca B Hememo: 1 4yac u3 oOs3arenpHOM wacTh M 1 4vac u3 yactu, GOpPMHUPYEMOM Yy4aCTHHKaMH
oOpazoBarensHOro nporecca. Mtoro: 68 4yacos B ro/.

1. Ilnanupyembie pe3yJIbTAThI H3yYeHUsI Y4eOHOT0 MpeaMeTa, Kypca

OOyueHne XMMHUU B CpelHEW IIKole Ha 0a30BOM YpPOBHE IO JAaHHOMY KypCy CIIOCOOCTBYET
JOCTHKEHHUIO 00Y4AIOUIMMHUCS CIEAYIOIINX JAUYHOCHIHBIX PE3YbMamog:.

1) YyBCTBA TOPAOCTH 32 POCCUUCKYI0 XHUMHUYECKYI0 HayKy U OCO3HAaHHUE POCCHMCKOMN
IpaxaIaHCKON UACHTUYHOCTH — 8 YEeHHOCMHO-OPUEHMAYUOHHOUL chepe;
2) 0CO3HaBaTh HEOOXOJAMMOCTH CBOCH MO3HABATENLHOMN ACSITENFHOCTH M YMEHUE YIPABIATH €10,

TOTOBHOCTh M CITOCOOHOCTh K CaMOOOpa30BaHUIO Ha TMPOTSHKCHUM BCEH KU3HM, TMOHUMAHHE Ba)KHOCTH
HEMPEePBIBHOTO 00pa30BaHUs Kak (GaKTOpy yCIEUTHOW MpodeCCHOHaTbHONU U OOIIECTBEHHON JIeATENbHOCTH;
— 6 nosnasamenvHol (KOTHUTUBHOMN, MHTEIIEKTYaIbHOW) cghepe

3) TOTOBHOCTh K OCO3HAaHHOMY BHIOOpY JasibHEHIIe 00pa3oBaTebHON TPACKTOPHH WM CEphI
poeCCUOHATBHON EATETFHOCTH — 8 mMpPy008ol cepe;
4) HEMpPUITHE BPEAHBIX TNPUBBIUEK (KYpPEeHHs, YHNOTpPEONEHUs ajKOroJiis U HapKOTHKOB) Ha

OCHOBE 3HaHUN O TOKCMYECKOM M HAPKOTHYECKOM JEMCTBHM BELIECTB — 8 chepe 300posbechepedicenus u
bezonacno2o obpasa HcusHu,

Memanpeomemuvimu pe3yromamamu OCBOCHHUS BBITYCKHUKAMHM CPEIHEM IIKOJBI Kypca XUMHH
SABJISIFOTCS:

1) UCNONb306aHUe OCHOBHBIX METOJOB TIO3HaHU (ONpeleNeHHe MCTOYHMKOB Y4eOHOW u
Hay4YHOH MH(pOpMaIMH, MOoTydeHHue 3Tod HHpopMauu, e€ aHaiu3, ¥ yMO3AKIIOUEHHUS Ha €ro OCHOBE,
M3TOTOBJICHHE M IIpE3eHTals] HHPOPMALMOHHOTO IPOAYKTA; IPOBEACHUE SKCIIEPUMEHTA, B TOM YUCJIE U B
nporecce HMCCIeoBaTeIbCKONW AEATENbHOCTH, MOAETHPOBAHUE H3y4aeMbIX OOBEKTOB, HaONIOIEHHE 3a
HUMH, UX HM3MepeHHe, (UKcalMs pe3ylbTaTOB) U UX npumeHeHue A TMOHUMAHUSA Pa3IM4YHBIX CTOPOH
OKpY>KarolleH 1eMCTBUTEIbHOCTH;



2) énadeHue OCHOBHBIMM HMHTEJUIEKTYaJbHBIMU ONEpalUsMU (AaHAIW3 U CUHTE3, CPABHEHUE U
cucreMaruszanus, oOOOIIeHHe W KOHKpeTH3alus, KiIacCu(UKalus W IOMCK AaHaJoOroB, BBIABICHHE
IPUYMHHO-CJICICTBEHHBIX CBsI3eH, (POpMyTUpOBKa TUIIOTE3, MX MPOBEpKa U (POPMYIHUPOBKA BBIBOIOB);

3) noswanue OOBEKTOB OKPYKAIOLIET0 MHUpPa B IUIAHE BOCXOXKICHUS OT aOCTPaKTHOTO K
KOHKPETHOMY (OT OOIIIero yepe3 YaCTHOE K €IMHUYHOMY);

4) CNOCOOHOCMb BBIIBUTATH UJICH W HAXOAUTh CPEJICTBA, HEOOXOAMMBIC IS UX JOCTHIKCHHS,

5) ymeHue GOpMyIUpPOBATH IETH U ONPEACTIATH 3a/1a41 B CBOCH MMO3HABATEIBHON 1EATEIILHOCTH,
OTIPEIENIATh CPEICTBA JIJISl IOCTUIKCHUS TIeIICH U PelIeHuUs 3a/1ay;

6) onpedensimb  PasHOOOpa3HbIE  UCTOYHUKM  TONYYCHHS] HEOOXOIUMOM  XHMHUYECKOU

nHpOpPMAIINY, YCTAHOBJICHUE COOTBETCTBUS COJICpXaHUsS W (DOPMBI MpENCTaBICHUS WHPOPMAIMOHHOTO
MPOJYKTA ayIUTOPHUU;

7) VMeHue TIPOINYKTHBHO OOMIATbCs H  B3aUMOJCHCTBOBaTh B  IPOIECCE COBMECTHOM
NEeSITENIbHOCTH, YYUTHIBATh TO3WIMH JPYIHMX YYaCTHUKOB JIEATENBHOCTH, 3(PPEKTUBHO pa3pemiath
KOH()JIUKTHI,

8) 20MOBHOCMb K KOMMYHUKAIMU (TIPEACTaBIATh PE3yJbTaThl COOCTBEHHOM I103HABATEIbHOU
JeSITeNIbHOCTH, CIBIIIATH U CIYIIATh OMIMOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO MO3HIIUIO);
9) VMeHue WCIOJb30BaTh CPEACTBa WH(GOPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTHH

(manee — MKT) B perieHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 33/1a4 C COOJI0ICHUEM
TpeOOBaHUH 3PTrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYPCOCOCPEKECHHMSI, TPABOBBIX U ITUICCKHIX
HOPM, HOPM HH(POPMAIIMOHHOM 0€3011aCHOCTH;

10) 6/1a0eHnue SI3BIKOBBIMU CPEJICTBAMHU, B TOM YHCJIE U SI3BIKOM XUMHH — YMEHHE SICHO, JIOTHYHO
U TOYHO H3JIaraTh CBOIO TOUKY 3PEHHs, MCIIOJIb30BATh aJI€KBATHBIE S3BIKOBHIE CPEACTBA, B TOM YHCIE U
CUMBOJIbHBIE (XUMUYECKHUE 3HAKU, (HOPMYJIIBI U YPABHECHHUS).

Ilpeomemuvimu pesynomamamu n3y4eHus XuMuu Ha 6a30BOM ypOBHE Ha CTYIEHH CPEIHETO OOIIEeTo
00pa3oBaHUs SABIISIOTCS CIEAYIOIIUE PE3YIIbTATHI.

B no3naBaresbHOM cepe:

v 3Hanue (nOHUManue) TEPMHUHOB, OCHOBHBIX 3aKOHOB M B@KHEWIIMX TEOpU Kypca
OpPraHUYECKOM 1 001IeH XUMUU;
v yMeHue HaOIIOJaTh, ONMUCHIBATh, (PUKCUPOBATH PE3YNbTAThl M JI€JaTh BBIBOJBI Ha OCHOBE

JEMOHCTPALIMOHHBIX U CAMOCTOATEIBHO NPOBEAEHHBIX SKCIIEPUMEHTOB, HCIONB3Yys I 3TOTO POJHOU
(pycckuil UM MHOM) SI3bIK U SI3bIK XUMUU;

YMeHue KIacCU(PULIUPOBaTh XUMHUECKUE 3JIE€MEHTHI, IPOCThIE BEIECTBA, HEOPTaHUYECKUE U
OpraHUYECKUE COETUHEHUS, XUMUYECKHE MTPOLIECCHI;

v VMeHue XapakTepu30BaTh OOIMe CBOICTBA, NMOJyYeHHE U MPUMEHEHHE H3yYEeHHBIX KJIaCChl
HEOpPraHMYECKUX M OPraHMYECKHUX BEIIECTB U UX BAKHEHIINX MpPEICTaBUTENEH;

v ONnuUCvl6ams KOHKPETHbIE XMUMHUYECKHE PEaKIMH, YCJIOBHUS WX IMPOBEACHHUS U YIPABICHUS
XUMHUYECKUMH MPOLIECCaMH;

v VMeHue TIPOBOAMTH CAMOCTOSITENIBHBIA ~ XMMHUYECKMH OSKCIEpUMEHT M HaOmoJaTh
JIEMOHCTPALIMOHHBIA JKCIEPHUMEHT, (PUKCHUpOBAaTh pe3yNbTaThl W JeJaTh BBIBOABI M 3aKJIIOUEHUS IO
pe3yipraTam;

v NPOCHO3UPO6aMb CBONCTBA HEN3YUYEHHBIX BEUIECTB 10 aHAJOTHU CO CBOMCTBAMHU M3yYEHHBIX
Ha OCHOBE 3HAHUS XUMUYECKUX 3aKOHOMEPHOCTEM;

v onpedensimb WCTOYHUKU XUMHUYECKOM HHOpManuu, mnoiaydaTb €€, MPOBOAUTH aHaJIM3,
W3rOTaBIMBATh WHGOPMAIMOHHBIN MPOIYKT U MPEACTABISATH €T0;

v yMemsb noib3068amues  00513aTENbHBIMU  CIPAaBOYHBIMM  MaTepuanamu: [lepuoanueckoit
cucreMoil xumudeckux snemeHToB /JI. 1. MenneneeBa, Tabmuieid pacTBOPUMOCTH, 3IEKTPOXUMHUYECKHM
PAIOM HaNpsHKEHUH METauloB, PSIOM AJIEKTPOOTPHUIATETbHOCTH — JJISi XapaKTepUCTHKU CTPOEHUS,
COCTaBa U CBOMCTB aTOMOB XHMMHMUYECKUX 3JIeMEHTOB |—IV mepnonoB u oOpa30BaHHBIX MMHU MPOCTBHIX U
CJIO’KHBIX BEILIECTB;

v ycmauogénenue  3aBUCUMOCTH  CBOMCTB M NPUMEHEHHMS BAKHEHIIMX  OPraHU4eCKHX
COEIMHEHHI OT UX XMMHUYECKOTO0 CTPOCHHMSI, B TOM YHCII€ U OOYCIIOBJICHHBIX XapaKTEPOM ITOrO CTPOEHUS
(MpeaenbHBIM WU HETIPEACTbHBIM) U HATMYHEM (PYHKIIMOHAIBHBIX TPYIIIL,

v MoOenupogaHue MOJIEKYJl HEOPraHMUECKUX U OPraHMUECKUX BEIIECTB;

v NOHUMAHUe XVWMHWYECKOW KAapTUHBI MHUpa KaK HEOThEMJIEMOW YacTH IIEJIOCTHOW Hay4dHOU
KapTUHBI MUpA.



B 1eHHOCTHO-OpHEHTALMOHHOH cpepe — dopmupoBanre COOCTBEHHOW NO3MLMHU IPH OLIEHKE
MOCJIECACTBUM [UIsl OKPYXKAIOUIEH Cpenbl NEATEIbHOCTH 4YEJOBEKAa, CBS3aHHOM C IPOM3BOACTBOM H
nepepadoTKON XUMHUECKUX POJYKTOB;

B tpynoBoii chepe — nposedenue XUMUYECKOTO SKCIEPUMEHTA; pa3eumue HABBIKOB Y4eOHOM,
HpOCKTHO'I/ICCJIC[[OB&TCJIBCKOﬁ nu TBOp‘IeCKOfI ACATCIIbHOCTU IIPU BBIITOJIHCHHUU MHAWBUAYAJIBHOI'O ITPOCKTA
110 XUMUH;

B cdepe 310poBoro odpasa Ku3HU — cob.1100eHue TIPaBUIl OE30MIaCHOTO 0OpaIEHUs C BELECTBAMH,
MaTepragamMy; OKa3aHUE IIEPBOM MIOMOILHU IIPU OTPABIECHUAX, 0KOraX U TPaBMax, MOIYYCHHBIX B PE3yJIbTaTe
HapYyLICHHS TPaBUJI TEXHUKH O€30MacHOCTH MpH padoTe C BellecTBaMH U Ja00paTOPHBIM 000pYIOBAaHUEM.

2. Copepixanue kypca «Xumus. 11 kaace»

I'naea 1. Cmpoenue seuwiecme (23 uaca)

OcHoBHbIE cBeleHHsl 0 cTpoeHnH aTomMa. CTpoeHue aToMa: COCTaB sijipa (HYKJIOHbBI) U 3JIEKTPOHHAs
obonouka. [lonstue o0 uzoromax. lloHsATHE O XMMHUYECKOM JJIEMEHTE, KaK COBOKYIIHOCTH aTOMOB C
OJIMHAKOBBIM 3apsI0M s1/1pa.

IHepuoauyeckas cucrema xumudeckux 3jiemeHToB [[. W. MenaeineeBa B cBeTe y4YeHHUSA O
cTpoeHun aroma. Ousnueckuii cMpica npunaTtor B Tadnuie . Y. MenaeneeBa CUMBOJIMKH: MOPSIKOBOTO
HOMEpa 3JIEMEeHTa, HoMepa Meproja U HoMepa rpymnmbl. [ToHsTHe 0 BaTeHTHBIX 31ekTpoHax. OToOpaxeHue
CTPOCHHUSI DJEKTPOHHBIX O0OJOYEK aTOMOB XHMHYECKHX OJJIEMEHTOB C TIOMOIIBIO 3JEKTPOHHBIX H
ANEKTPOHHO-TpaduyecKkux Gopmy.

OObscHEHHE 3aKOHOMEPHOCTEH HW3MEHEHHs CBOWCTB JJEMEHTOB B IEepHOJax M TIpyImax
MEPUOIUYECKON CHUCTEMBbI, KaK CIEICTBUE HUX DJJEKTPOHHOIO CTPOCHMS. OIJIEKTPOHHBIE CEMEWCTBa
XUMHUYECKUX JJIEMEHTOB.

CpaBHenue Ilepuogu4eckoro 3aKOHa W TeOPUM XMMHYECKOr0 CTpPOeHUusi Ha (uiiocodckoii
OCHOBE: IIPEIIOCBIIKM OTKpbITUs llepuogudeckoro 3akoHa M TEOPUM XUMHUYECKOIO CTPOEHUS
OPraHUYECKUX COEAUHEHM; POJIb JUYHOCTH B UCTOPUM XHMHUU; 3HAUCHUE NPAKTHUKU B CTAHOBIICHUU U
Pa3BUTHU XUMUYECKUX TEOPHIA.

Honnasi xumu4veckasi CBI3b M MOHHbIE KpHUCTALJIMYeCKHe pemIéTKku. KaTMOHBI M aHMOHBL: HUX
3apsAabpl U KiIacCU(UKalus MO COCTaBy Ha mpocThle U cioxkHble. [IpencraButenu. Ilonste 06 MOHHON
XUMHUYECKOH CBs3H. MoHHAs KpucTamMdeckas pemérka u (u3nueckrue CBOMCTBA BEIIECTB, 00YCIOBIECHHBIC
9TUM CTPOCHHUEM.

KoBanenTHasi xummuueckasi CBsi3b. ATOMHbIE M MOJICKYJSIPHbIe KPHCTAUIMYECKHE PEIIETKH.
[ToHsiTHE O KOBAJIEHTHOM CBSI3U. DJIEKTPOOTPULIATEILHOCTD, HEMOJISIPHAs U MOJIsipHasi KOBAJIEHTHBIE CBA3H.
KpaTtHocTh KOBalleHTHOM cBsi3U. MexaHu3Mbl 00pa30BaHMsI KOBAJICHTHBIX CBsI3ed: OOMEHHBIH U JTOHOPHO-
akuenTopHel. IIoMApHOCTE MOJEKYIBI, Kak CIEICTBHE IOJSPHOCTH CBSA3M M T€OMETPUU MOJEKYIIBI.
Kpucrannmueckue pemérku ¢ 3TUM THUIIOM CBSI3U: MOJIEKYJIApHble M aToMHble. Du3nyeckue cBoiicTBa
BELIECTB, 00YCIOBICHHBIE TUIIOM KPUCTAIUTMUECKUX PEHIETOK.

Mertanianyeckasi cBsi3b. [IOHATHE O METANIMYECKOM CBS3M U METAUIMYECKUX KPUCTALUIMYECKUX
pemi€Tkax. @U3NUECKHE CBOMCTBA METAUIOB HAa OCHOBE WX KPHUCTAJUIMYECKOro CTpoeHud. IIpumenenue
METAJJIOB HA OCHOBE UX CBOMCTB. UEPHBIE U IBETHBIE CILIABBI.

Boapopoanas xumudeckasi cBsi3b. MeXMOJNEKYISIPHASI U BHYTPUMOJIEKYJIIpHAs BOJAOPOJIHBIE CBS3U.
3HavYeHNE MEXMOJEKYIISIPHBIX BOJOPOJAHBIX CBS3€H B MPUPOAE U KU3HHU YETOBEKA.

IHonumepsl. [Tonydyenre monumMepoB peakiyusIMH IMOJIUMEPU3ALNN U MOJUKOHJAEHcauu. BaxHenmme
MPEICTaBUTENN IUIACTMAacC M BOJOKOH, HMX IIOJy4E€HHE, CBOMCTBA U mpuMmeHeHue. I[loHarue o
HEOPraHWYECKHX MOJIMMEPAX U UX MPEICTaBUTEIH.

JMucnepcHble cucrtembl. [loHsTHe o aucnepcHoil (ase W TUCHEPCHOHHOW cpeae. ArperatHoe
COCTOSIHME pa3Mep dYacTull (a3bl, KaKk OCHOBa JUIsl KJIACCU(UKALUK AUCIEPCHBIX CUCTEM. OMYIbCUH,
CYCHEH3HUH, a3p030JId — TPYIIbI TPyOOIUCTIEPCHBIX CUCTEM, MX MPEJICTABUTENU. 30JH M TN — TPYIIIbI
TOHKOJMCIIEPCHBIX CUCTEM, UX NpeacTaBuTenu. [loHsTHE O CMHEpe3nce U KoaryJssiiuu.

Jemoncmpayuu. llepuonrnueckon cUCTEMbI XUMUYECKUX A1eMeHTOB J[. M. MeneneeBa B pa3iMuHbIX
dbopmax. Mojenb MOHHOW KPUCTAJUTMYECKOW PEmIETKH Ha MpUMEpe XJIOpHAa HaTpus. MUHEpalbl ¢ 3TUM
THUIIOM KPUCTAJUIMYECKOW PEIIETKOM: KAJIBLUT, TaauT. Moaenu MOJIEKYIIpHOM KPUCTAININYECKOW PEIIETKU
Ha MPUMEpE «CyXOro JibAa» WIH HOoJa U aTOMHOM KpUCTaNIMYeCKOW peméTky Ha MpuMepe aimasa, rpadura
WM kBapua. Mojens MoJIsipHOTo 00bEMa raza. Mojenu KpUCTaIUTMYECKUX PEIIETOK HEKOTOPBIX METAJUIOB.
Konnekunu 06pa3noB pa3iuyHbIX TUCHEPCHBIX cucTeM. CHHEepe3HC U KOaryJsius.



Jlabopamopuvie onvimepr. KOHCTpyHpOBaHME MOJACIA METAUIMYECKOM XUMHUYECKOM  CBS3M.
[TonydyeHne KOJIJIOUTHOTO pacTBOpa KypUHOTO Oelika, MCCIIEJOBaHHE €ro CBOMCTB € MOMOIIBIO JIa3epHOU
YKa3KH U MPOBEIECHUE ero JeHaTyparuu. [lonydeHne sMynbCHH pacTUTEIBHOTO Maciia U HaOIroIeHne 3a e€
paccinoenueM. [TomydeHnune cycreH3un «M3BECTKOBOTO MOJIOKa» M HaOII0ZeHHE 3a €€ ceIMMEHTaIueH.

I'nasa 2. Xumuueckue peaxyuu (21 yac)

Kaaccudukanus XuMuuyecKHMX peakuMii. AJUIOTponu3alus U HM30MepH3alus, Kak peakiuu 0e3
M3MEHEHHs cocTaBa BemlecTB. Aiorponus ¥ e€ npuuuHbl. Kiaccupukamust peakiuil mo pa3iudHbIM
OCHOBAHUSIM: I10 YHUCITY U COCTaBYy PEareHTOB U MPOAYKTOB, IO (a3e, IO UCIOIb30BAHUIO KaTaIu3aTopa Wiu
depmenta, 1o TerioBomy 3¢ dekty. TepMoXuMudecKne ypaBHEHUS PEaKIni.

Ckopocth XUMHYECKUX peakuuil. @akTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMHYECKUX PEAKIIMA:
MPUPOJIa pearupyrollux BEIIECTB, TEMIIEpaTypa, IIOMIAlb UX COMPUKOCHOBEHHS PEarupyrollux BeEIeCTB,
UX KOHIIEHTpalus, MPHUCYTCTBHE KaTanuzaropa. [lonstue o kartanusze. DepMeHTHI, Kak OHMOIOTHYECKUE
Katanu3aTopbl. UTHTrHOUTOPEI, KaK «@HTOHUMBD) KaTaJIn3aTOPOB U UX 3HAUCHHE.

XuMH4YecKoe paBHOBecHe M Cloco0bl ero cMmemenusi. Knaccudukaus XUMHUYECKUX PEAKIUH 110
MpU3HAKY WX HampaeiieHus. [loHATHE 00 00paTHMBIX PEaKIUsAX U XUMUYECKOM paBHOBecuu. [Ipunium Jle-
[laTenbe U crnocoObl CMEIIEHUS XUMHUYECKOro paBHOBecHs. OOmas XapakTepuCTHKa PEeaKIil CHHTE30B
ammuaka 1 okcuja cepol(V1) u paccMoTpeHne ycIoBUI CMELLIEHUS] UX PABHOBECHUS HA IIPOM3BOCTBE.

I'mapoams. OOpatumbiii U HeoOpaTUMBIA TUApoNM3bl. ['maponus conel u ero Tumbsl. ['uaponus
OpPraHMYECKUX COCIMHEHUH B IKUBBIX OpPraHM3MOB, KaK OCHOBa oOMeHa BemiecTB. [lonstue 00
HHEPreTHUYECKOM OOMEHE B KJIETKE U POJIU TUAPOIIN3a B HEM.

OKuUCINTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CTerneHb OKHUCIEHUS U €€ ONpelelieHue 1o
dbopMynaM OpraHMYEeCKHMX U HEOPraHWYECKUX BEIIECTB. DJIEMEHTbl U BEIIECTBA, KaK OKHCIUTEIU H
BoccTaHoBuTenu. [loHsATHE O mpoleccax OKHUCIEHUS M BoccTaHoBieHUs. CocTaBlieHHE YpaBHEHMM
XUMHUYECKHUX PeaKIlnii Ha OCHOBE 3JIEKTPOHHOTO OanaHca.

DJIEKTPOJIM3 PACIVIaBOB W PACTBOPOB JJIEKTPOJIUTOB. XapaKTEpUCTHUKa JJIEKTPOJIM3a, Kak
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHOTO Mporecca. OCOOEHHOCTH 3JIEKTPOIn3a, MPOTEKAIOUIero B pacTBopax
ANEeKTposUTOB. [IpakTHueckoe MpUMEHEHHE 3JIEKTPOJIM3a: MOJydYeHHE TajloreHOB, BOJOPOAA, KUCIOpOAa,
LIEJIOYHBIX METAJUIOB U LIEIO0YEH, a TAK)KE ATFOMUHMS 3JIEKTPOJIM30M PacIlIaBOB U PACTBOPOB COEAMHEHUI
ATUX JIEMEHTOB. [oHsATHE O rabBaHOIUIACTHKE, TATbBAHOCTETUH, pAQPUHUPOBAHUH IIBETHBIX METAJUIOB.

Jlemoncmpayuu. PactBopeHHe CepHON KHCIOTHI M aMMHAYHON CEeNUTpbl U (UKCalUs TEeIIOBBIX
SIBJIEHUM 11 ATHUX MPOILECCOB. B3anMOneNCTBHUS pAacTBOPOB COJISTHOM, CEPHOM M YKCYCHOM KHCJIOT
OJIMHAKOBOM KOHIEHTPAIlMM C OJMHAKOBBIMHU KyCOUKamH (TpaHyJdaMH) IIMHKA W B3aUMOJICHCTBHUE
OJINHAKOBBIX KYCOUYKOB Pa3HBIX METa/UIOB (MarHusi, IIMHKA, )KeJe3a) ¢ PaCTBOPOM COJISTHOM KHUCIIOTHI, KaK
MpUMEpP 3aBUCHUMOCTH CKOPOCTH XMMHUYECKHUX PEaklMid OT MPUPObI BellecTB. B3anmoelicTBre pacTBOPOB
THOCYyNb(aTa HATpHUsl KOHIIEHTPAIMU W TEMIIepaTypbl C PacTBOPOM CEPHOM KHUCIOTHL. MojenupoBaHue
KHTISIIEro ciosi». Vcrmonb3oBaHHe HEOPTraHMYECKHUX KaTalu3aTopoB (CoJeil skenesa, MOAMAA Kaius) U
MPUPOJHBIX OOBEKTOB, COACPKAIIUX KaTalazy (CbIpoe MsiCo, KapToenb) I pas3ioKeHHs TMepoKcuia
BoZiopoJa. B3anmoseiicTBie 1MHKA C CONISTHOM KUCIOTOW HUTPATOM cepedpa, Kak MpUMepbl OKHUCITUTENLHO-
BOCCTAHOBUTEIBHOM peakumii W peaknuun oOMeHa. KoHcCTpyupoBaHwe MoAenu dSIEKTpom3Epa.
BuneodparmeHT ¢ mpOMBIIITICHHONW YCTAHOBKH JJIsI TOMyYEHUS alIFOMUHHMS.

Jlabopamopusie onvimel. Vnimoctpanusa npasuia bepTosiie Ha mpakTHKe — MPOBEAECHUE PEAKIHMN C
o0Opa3oBaHHeEM 0OCajiKa, ra3a U BOJBL. [ eTeporeHHbIi KaTaau3 Ha IpUMepe pa3ioKeHus IEPOKCHIa BOJIOPOIa
B TIPHCYTCTBHM IHOKCHAa Mapramna. CmemeHnue paBHoBecust B cucteme Fe®* + 3CNS™ « Fe(CNS)s.
WcnbiTanue  MHAUMKATOpaMH  Cpedbl  PacTBOPOB  COJE€M  pa3iWyHbIX  TUNOB.  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHAS PEAKIHUs W peakius oOMeHa Ha MpUMEpe B3aMMOJCHCTBHUS PAcTBOPOB Cyib(ara
meau(Il) c sxene3om u pacTBOPOM IIETOUH.

Ilpakmuueckas paboma. Pemienne SKCiepuMEHTABHBIX 33/1a4 M0 TeMe «XUMHUYECKask PEaKIus».

TI'nasa 3. Bewiecmea u ux ceoiicmea (18 uacoe)

Metajubl. Ou3nUecKue CBOMCTBA METAJJIOB, Kak (YHKIHMS HUX CTpoeHUs. JlemeHue mMeTamioB Ha
IPYIIIBI B TEXHUKE U XMMHHU. XUMHUUYECKHE CBOMCTBA METAJUIOB U IEKTPOXUMUYECKUU sl HAIPSKCHUI.
[TonsTre o MeTayuioTepMUH (ATFOMUHOTEPMHUN, MAaTHUETEPMUH U JIP.).

Hemertamnusl. baaropoansie ra3pl. Hemeramisl kak okucnurenud. Hemeramibsl Kak BOCCTaHOBUTENU.
Psn anexkrpoorpuniarenbHOCTH. IHEpTHBIC WK 0JIATOPOJTHBIC Ta3bl.

Kuciorel Heopranuveckue U opraHudeckue. KHcioTel ¢ TOUKH 3pEHHS] aTOMHO-MOJIEKYJISIPHOTO
yueHusi. KUCIOThI ¢ TOUKM 3pEHUS] TEOPUU AIIEKTPOJIUTHUECKON nucconuanuu. KuciaoTel ¢ TOUKH 3peHHs
MPOTOHHOM Teopuu. OOIIMEe XUMUYECKHE CBOMCTBA KUCTOT. Kimaccudukamus Kucior.



OcHoBaHMsl HeopraHm4eckue # opraHmdeckue. OCHOBaHUS C TOYKHM 3pEHUA AaTOMHO-
MOJIEKYJIApHOTO y4yeHus. OCHOBaHMS C TOYKHA 3PEHUS TEOPHM DIIEKTPOJIUTHYECKOM JUCCOLIMALNU.
OcHOBaHMsI C TOYKM 3pEHHs NMPOTOHHOW TeopuH. Knaccudukanumss ocHoBaHWN. XMMHUYECKHE CBOWCTBA
OpPraHUYEeCKUX U HEOPraHUYECKUX OCHOBAHMM.

AMdoTepHble coeMHEHMs] HeOpraHu4yecKkue W opraHuyeckue. Heopranmyeckue amQoTepHbIe
COCIMHEHMS: OKCUIbl U THAPOKCHIBI, — HX CBOMcTBa W monyyeHHe. AMQOTEpHbIE OpraHUYecKHe
COEIMHEHMS Ha IPUMEpPe aMUHOKHUCIOT. IlenTuapl u nenTuaHas cBA3b.

Coau. Knaccudukamus coneit. XKéctkocts Bonbl U crocodbl €€ ycrpanenus. [lepexon kapbonara B
rupokapOoHar u ooparHo. OOIe XUMUYECKHE CBOWCTBA COJICH.

Jlemoncmpavyuu. Komnekuus ~ mertamios. Komnekuust ~ HemeTrasuios. B3anmopeiictBue
KOHLICHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ MEJbIO. BCIbIIKa TEpMUTHOM cMecu. Benblika 4€pHOro nopoxa.
BeiTecHeHHe rajnoreHoB M3 HMX  pacTBOPOB  JIPYrMMH  TajloreHamu. BsaumonelcTBue  mapoB
KOHLEHTPHUPOBAHHBIX PACTBOPOB COJITHOM KHUCIOTHI M aMMHUaka («apIM 0e3 orus»). Ilonyuenne aMmmuaka u
M3y4Y€HHUE €ro CBOMCTB. Pa3nuuHble Ciyyaum B3aMMOJEWUCTBHUS PACTBOPOB COJIEW ATIOMHMHMS CO IIENOYBIO.
[Tonyuyenue KECTKON BOABI U yCTPAHEHHUE €€ KECTKOCTH.

Jlabopamopuvie onvimoer. llonydueHne HeEpacTBOPUMOIO THAPOKCHUIA U €ro B3aUMOJCICTBUE C
KHCIIOTON. MccnenoBaHne KOHIIEHTPUPOBAHHBIX PAcTBOPOB COJISHOM M YKCYCHOW KHMCIIOT KarleJbHbIM
METOJIOM TpHu uX pazbaBieHun Boaou. [lomyueHume am@oTepHOro MAPOKCHAA U U3YUYEHHE €ro CBOMCTB.
[IpoBeneHne KaueCTBEHHBIX PEAKIUII 110 ONPEAEICHUIO COCTaBa COJIH.

Ilpakmuueckaa padoma. PenieHre 3kCiepuMEHTANIBHBIX 33124 110 TeMe «BelecTBa u ux CBOMCTBaY.

I'nasa 4. Xumusn u coepemennoe oouiecmeo(6 yacos)

IIpousBoacTBo aMmmuaka U MetaHoJa. [loHATHE 0O XUMUYECKON TEXHOJOTNU. XUMUYECKUE PEAKIIUU
B NPOM3BOJCTBE aMMHaka M MeraHoja. O0mas kiaccupuKanuoHHas XapaKTEPUCTHKA PEaKIUi CHHTE3a B
MIPOU3BOJCTBE 3THX MNPOAYKTOB. HayuHble NpUHIMMBI, JIeKalMe B OCHOBE IMPOM3BOJICTBA aMMHAKa U
MeTaHoja. CpaBHEHHE ATUX IPOU3BO/JICTB.

XuMHYeCKasi TIPAMOTHOCTh KAaK KOMIIOHEHT o0Omieil KyJbTypbl 4edoBeka. MapkupoBka
YIaKOBOYHBIX MaTEpUAJIOB, 3JIEKTPOHUKU U OBITOBOM TEXHUKH, SKOJIOTUYHOTO TOBapa, NPOAYKTOB IMUTAHUS,
ATHKETOK 110 YXOy 3a OLEKIOMU.

Jemoncmpayuu. Mojenb TPOMBIIUIEHHON YCTaHOBKHM IIOJIyYE€HUSI CEpHOM KHCIOThl. Mojenb
KOJIOHHBI CHHTe3a aMMuaka. BuneodparMeHThI U ciiaifiibl 0 CTENEHH SKOJIOTHYECKOM YUCTOTHI TOBapa.

Jlabopamopusie onvimer. VI3yueHue MapKUpOBOK pAa3IMYHBIX BHUJOB IMPOMBIIUIEHHBIX U
IIPOJIOBOJILCTBEHHBIX TOBAPOB.

3. TemaTuueckoe IVIAHUPOBAHME ¢ YKAa3aHUEM KOJIUYECTBA YaC0B,
OTBOAUMBIX HA H3YUYCHUE Kﬂ)KI[Oﬁ TEMBbI

Ne HaumenoBanue pa3aenos (Tem) Konngectso B ToM unciie Ha npoBeneHue
4acoB I10 [IpakTrueckux KoHTponbHbIX

porpaMme pabot pabor
1 | Ctpoenue BemecTB 23 - 1
2 | XuMudeckue peaKium 21 1 1
3 | BemectBa u ux cBoiicTBa 18 1 1
4 | Xumusi 1 COBpeMEHHOE 00IIeCTBO 6 - 1
Uroro 68 2 4
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