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IosicHuTeNLHAA 3aNIUCKA

[TporpaMMa o XMMHH Ha ypOBHE CpeAHEro oo1iero odpa3zoBaHus pazpaboTaHa Ha
ocHoBe PenepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoanuu B Poccuiickoit
Oenepanymn», TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS ¢eaepanbHON 00pa3oBaTeNbHOM
mporpammel  cpeaHero obmiero obpaszoBanms (POII COO), mnpencTaBleHHBIX B
®denepaibHOM TOCYyAapCTBEHHOM oOpaszoBarenbHoM cranjmapre COO, ¢ yuérom
Konuenuuu mnpenonaBanusi y4yeOHOro mpeamera «XuUMUs» B 00pa3oBaTeIbHBIX
opranuzanusix Poccuiickoit ®epepanuu, peayn3yrONIMX OCHOBHbIE 00pa3oBaTEIbHBIC
pPOrpaMMbl, U OCHOBHBIX MoyoxkeHuM «CTpaTeruu pa3BUTHsI BocnuTaHus B Poccuiickoi
®deneparuu Ha iepuoy 10 2025 roga» (Pacnopspkenue [paButensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOAXOZOB K pa3pabOTKe MPOrpamMMbl MO XUMHH, K OMpPENeNCHUI0 001en
cTpaTeruu OOyYEeHUs, BOCIHUTAHUS W Pa3BUTHS OOyYalOIIMXCS CPelCTBAaMU y4eOHOro
npeamera «Xumush» st 11 kinacca Ha 0a30BOM YpPOBHE COCTAaBHJIM KOHLIETITyallbHbIE
nonoxkenuss PI'OC COO o B3auMO0OYCITOBIECHHOCTH 1IE€NIEH, COACpKaHUS, PE3yIbTaTOB
oOy4yeHHS W TpPeOOBaHWI K YPOBHIO IOATOTOBKH BBITYCKHUKOB. B COOTBETCTBUU C
JAHHBIMU TOJIOKEHUSIMU MPOrpaMma Mo XUMuu (0a30BbIM YPOBEHB) HA YPOBHE CPETHETO
o01iero 00pa3oBaHUs: YCTAaHABJIMBAET 00s3aTelbHOE (MHBAPUAHTHOE) MPEAMETHOE
COJICp’KaHME, ONMPEACIISIET KOJIMYECTBEHHbIE M KAaYECTBEHHBIC €ro XapaKTepUCTUKU Ha
KKJIOM dTane HU3y4deHUs MpeaMeTra, MpeaycMaTpuBaeT MPUHIMIIBI CTPYKTYpPUPOBAHUS
coJiep KaHUs ¥ pacrlpeIesIeHHsI €ro Mo KJlaccaM, OCHOBHBIM pa3JiejiaM U TeMaM Kypca;

naéT MPUMEPHOE pachpejieiieHue Y4eOHBIX YacoB IO TEMATHUYECKUM pasjiesiam,
PEKOMEHyeT MPUMEPHYIO IOCIEA0BATEILHOCTh M3YYCHHUS OTICNBHBIX TEM Kypca C
Y4ETOM MEXKIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH, JIOTMKHA Yy4eOHOro mpoiiecca,
BO3PACTHBIX 0cOOeHHOCTEH oOyuarommxcs 11 kmaccea;

Ja€T METOAMYECKYI0 HWHTEPHNpETalri0 LeNe HW3ydYeHHs NpelIMeTa Ha YpPOBHE
COBPEMEHHBIX NMPUOPUTETOB B CUCTEME CPEAHET0 00IIero 00pa3oBaHus, COACPKATEIbHON
XapaKTEPUCTHKU IUIAHUPYEMBIX pE3yJbTaTOB OCBOEHUS OCHOBHOM 00pa3oBaTENbHOU
MporpaMMbl  CpeiHETo  o0miero  oOpa3oBaHUs  (JIMUHOCTHBIX, METaNpeIMETHBIX,
MPEMETHBIX ), OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIBHON NEATEILHOCTH 00YyYarolerocs
110 OCBOEHHUIO COJEPKAHUSI MPEIMETA.

[lo BceM Ha3BaHHBIM TMO3UILUSIM B MporpaMMe IO XUMHUH COOJIIO/IeHA
MIPEEMCTBEHHOCTD ¢ (peepalibHOM pabodel mporpaMMoii OCHOBHOT'O OOIIEro 00pa30BaHMs
o xumuu (71t 8—9 Ki1accoB 00pa30BaTENIbHBIX OpraHU3aIuii, 0a30BbIi YPOBEHB).

IIporpamma BKJ/IIOYAET TPH pa3jea.

1. [Imanupyemblie pe3yIbTaThl OCBOCHUS Kypca XUMUH.

2. OcHoBHOE conepxaHue Kypca xumuu 11 kitacca Ha 6a30BOM YpOBHE.

3.TemaTtnueckoe MJIAHUPOBAHUE C YKa3aHWEM KOJIMYECTBA YacOB, OTBOJAMMBIX Ha
OCBOCHHE Ka)XJI0M TEMBI.

B npakTuke npenogaBaHus XMMHM KaK Ha YPOBHE OCHOBHOT'O 00111er0 00pa30BaHUs
TaK ¥ Ha ypPOBHE CpeIHEro oOlero oOpa3oBaHUs, MPHU OMNPEIEICHUU COAEpPKATEIbHOU
XapaKTEPUCTUKU LIeJIeH U3ydeHUs MpeIMeTa HalpaBIeHUEM MEPBOCTENIEHHON 3HAYMMOCTH
TPaIUIIMOHHO TpU3HAETCS (HOPMUPOBAHUE OCHOB XHMHUUECKOM HAayKH Kak 00JiacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUYECKON AESTEIbHOCTH YeJIOBEKa U KaK OJHOTO M3



KOMIIOHEHTOB MUPOBOH KyJIbTypbl. C METOMYECKON TOUKH 3PECHUS TaKOH MOIX0] K
OTIpE/ICNICHUIO IIeJie M3yYeHHUs TpeaMeTa SBISETCS BIOJHE OIpPaBJAaHHBIM.
CoryracHO TaHHOW TOYKE 3PCHHsI TIIABHBIMH LEJISIMHA U3YUYEHUS TpeaMeTa « XuMUsD)
Ha 0a30BOM YPOBHE SIBIISTFOTCS:

o GopMUpOBaHWE CHUCTEMBI XUMHUYECKHX 3HAHUH Kak BaKHEHIICH
COCTaBJISIFOIICH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOW JIexkKat
KJTIOYEBBIC TOHATHUS, (DyHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XUMHUH, OCBOCHHUE S3bIKA
HayKH, YyCBOGHHWE ¥ TMOHWUMAaHHWE CYIIHOCTH JOCTYIHBIX  0OOOIICHHIA
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJICHHE C HCTOpUEH WX pa3BUTHUA H
CTaHOBJICHWSI,

o dbopMHUpOBaHWEe W pa3BUTHE TNPEACTABICHUNA O HAYYHBIX METOaX
MO3HAHUS BEIIECTB U XUMHUYCCKHX PEeaKInii, HECOOXOAMMBIX ISl MPUOOPETEHUS
YMEHUW OpPHUEHTHUPOBATHCS B MHPE BEIIECCTB M XUMHUYCCKUX SIBICHHH, WMCIOIINX
MECTO B PUPOJE, B IPAKTUUECKON U TOBCEIHEBHOM KU3HH;

o pa3BUTHE YMEHHM H CHOCOOOB JIESITENBHOCTH, CBA3aHHBIX C
Ha0M0IcHNEM U 00BICHEHHEM XUMHUYECKOT0 SKCIIEPUMEHTA, COOTIOICHUEM MTPABUIT
0€3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

[Ipu uzyuenuu npeamera «XuMuUs» JOMUHHUPYIOIIEE 3HAUCHUE TPUOOPETAIOT
TaKHe 1eJId U 3a]1a4M, KakK:

o ajanrtanus oOyJaromuXcsl K YCIOBHUAM JIWHAMHUYHO Pa3BUBAOIIETOCS
Mupa, (GOPMUPOBAHHWE MHTEJUIEKTYalbHO PA3BUTON JMYHOCTH, TOTOBOW K
camMo00pa3oBaHUI0, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY MPHHITHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KM3HEHHBIX CUTYAIHsX, CBS3aHHBIX C BEIIECCTBAMU M UX
MIPUMEHEHUEM;

o dbopMmupoBaHrue y OOYYaIOIIMXCS KIIIOYEBBIX HAaBBIKOB (KIIFOUYEBBIX
KOMIIETCHIINM), WMEIOIMX YHUBEPCAIbHOE 3HAYEHUE IS Pa3IUYHBIX BHUOB
JeSTEILHOCTU: PEIICHUs TpoOJieM, TOUCKa, aHaiau3a u o0paboTku mHbOpMaIuwy,
HEOOXOUMBIX JJIsl TPHOOPETEHUS OTbITa IEATEILHOCTH, KOTOPas 3aHUMAET BaKHOE
MECTO B TO3HAHWW XHMHH, a TaKXe JJs OLEHKH C TMO3WIUN HIKOJIOTUYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUECKUX MPOIIECCOB HA OPTaHU3M
YelI0BeKa U MPUPOIHYIO CPEay;

o pa3BUTHE  TO3HABATEIbHBIX  HMHTEPECOB, HMHTEIUICKTYaJbHBIX U
TBOPYECKUX  CIOCOOHOCTEM  OOydYarommxcs: CIIOCOOHOCTH  CaMOCTOSITEIILHO
npuoOpeTaTh HOBbIE 3HAHMS TI0O XWMHH B COOTBETCTBUU C JKHU3HCHHBIMU
MOTPEOHOCTSIMU, UCIIOIH30BaTh COBPEMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH IS
MOMCKAa W aHaln3a y4eOHOW W Hay4YHOIOMYJIIPHOM WH(OpMAIMM XHUMHYECKOTO
COJIepIKAHMUS;

o dbopMHpOBaHME U pa3BUTHUE Yy OOyYAlOUIUMXCS ACCOLUMATUBHOTO U
JIOTUYECKOTO MBIIIICHUS, HAOIIOATEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOAMMBI, B YaCTHOCTH, MPH MJIAHUPOBAHUHU U TPOBEICHUH
XUMHYECKOTO IKCTICPUMEHTA;

o BOCIIUTAHHWE y OOydYaromuxcsi yOeKIEHHOCTH B TyMaHUCTHYECKOM
HAIMpaBJICHHOCTH XWMHUH, €€ BAXHOW pOJM B PEHICHUH TJIOOATBHBIX MpoOJieM
PaIMOHAIIBHOTO TPUPOJIOIIOIH30BAHUS, TTOMOJHEHUS YHEPTETUYECKUX PECYPCOB U



COXpaHEHUsI TMPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMUMOCTH OEpEeKHOIO
OTHOIIECHHS K TPHUPOAE U CBOEMY 370POBBIO, a TakkKe MPUOOPETEHHS OIbITa
WCIIOJIb30BAHUS MOJTYYEHHBIX 3HAHUU JUISl IPUHATUS TPAMOTHBIX PELICHUN B CUTyalUsX,
CBA3aHHBIX C XMMUYECKUMU SIBIICHUSMH.

Hcnonp3oBaHa aBTOpPCKasi MpOrpaMma CpeIHEro oO0Iero oOpa3oBaHHS MO XHMHH
mia OazoBoro m3ydyenuss xumud B 11 kmacce mo yuebnuky [.E. Pymsutuca, O.I.
denpaMaHa.

IIporpamma paccuntana Ha 34 yaca.

Pe3yabTaThl 00y4eHHsI 1 OCBOEHHS COAEPKAHUS Kypca XUMUH
JlesiTeIbHOCTh 00pPa30BaTENILHOTO YyUpEXKICHUs 0011ero o0pa3oBaHusi B 00y4eHUU

XUMUU B CpeaHed (MOJHOW) IIKOJIE JOJDKHA OBITh HampaBlieHa Ha JOCTHXKEHUE
00yYaIOIMMUCS CIEAYIOUUX JUYHOCTHBIX Pe3yJibTATOB!

. (opMHpOBaHKE YYBCTBA TOPAOCTHU 32 POCCUICKYIO XUMUYECKYIO HAYKY;

o BOCIIUTAHUE  OTBETCTBEHHOI'O  OTHOUICHUA K  IIPUPOJLE, OCO3HAHUE
HEO0OXOJMMOCTH 3aLUTHI OKPYKAIOIIEH Cpelibl, CTPEMIICHUE 3J0POBOMY 00pasy >KU3HH;

o HOJrOTOBKA K OCO3HAHHOMY BBIOOPY MHAMBHUAYATIbHON 00pa30BaTEIbHON UIIH
po(hecCHOHANBHON TPaeKTOPUH;

o YMEHHE YIIPABIISITh CBOEH ITO3HABATEIBHON AEATEIBHOCTBIO;

o pa3sBUTHE T'OTOBHOCTH K PELICHHUIO TBOPYECKUX 3a7a4y, YMEHMS HaXOIUTh

aJIeKBaTHbIE CIIOCOOBI MOBEACHUS M B3aUMOJICHCTBUS MapTHEPAMU BO BpeMsl y4eOHOU U
BHEYYEOHO! JESITENbHOCTH;

o CIIOCOOHOCTH OLIEHHMBATh MPOOJIEMHBIE CUTYallMM M ONEPaTUBHO NMPUHUMATh
OTBETCTBEHHBIE PEIICHUs B PAa3IMYHBIX MPOAYKTUBHBIX BHJAX JEATEIBHOCTH (yueOHas,
MOMCKOBO-UCCIIEI0OBATENbCKAs, KIIyOHAas!, MPOEKTHAsl, KPYKKOBas U T. 11.);

o (opMHpOBaHNE XMMHUKO-IKOJIOTHYECKON KYJIbTYPBI, SBISIOIICHCS COCTABHOM
YacThIO FKOJIOTUYECKON M O0UIEH KyJIbTYphl U HAYYHOIO MHUPOBO33PEHHS.

MeranpeaMeTHBIMHM  pPe3yJbTATAMH OCBOCHHS  BBIIYCKHUKAaMU CpPEIHEHN
(MOTHOM) IIKOJIBI MPOTPAMMBI [0 XUMUU SIBIISIFOTCSI:

o UCIIOJIb30BAaHUE YMEHHUH M HAaBBIKOB pPa3JMYHBIX BHUAOB ITO3HABATEJILHON
JesITeIbHOCTH, TPUMEHEHHE OCHOBHBIX METOJI0OB IMO3HAHUS (CUCTEMHO-UH()OPMALIMOHHBIN
aHaJi3, MOJEIUPOBAaHUE) JUIsI  HU3YUYEHHUS  PaA3IUYHBIX CTOPOH  OKpY’Karouieu
JeNCTBUTEIILHOCTH;

o UCIIOJIb30BAaHUE OCHOBHBIX MHTEIUICKTYaJIBHBIX OTICPAIMA: aHAIN3 U CHUHTE3,
CpaBHEHHE, 0000IIIeHIE, CUCTEMAaTH3alINS;

° dbopMyIMpOBaHKE THIOTE3, BBISBICHUE NPUYUHHO-CIICICTBCHHBIX CBS3CH,
ITOMCK aHAJIOTOB; IOHUMaHUE TTPOOJICMBI;

o yMEHUE TCHEPHPOBATh MJICH M OMPEICIATh CPEACTBA, HEOOXOAUMBIC JJIS MX
peann3alnu;

o yMEHUE U3BJICKaTh HWHPOPMAIMIO W3 PA3IUYHBIX HCTOYHWUKOB, BKJIHOYAs

CpelCTBa MaccoBOM HH(pOpMaIMK, KOMMIAKT-AUCKA Y4YeOHOro Ha3HAUYECHUS, PECypChl
WNutepnera;
o yMEHHE CBOOOIHO TMOJIH30BATHCS CIOBAPSIMHU PA3IMUHBIX THUIIOB, CIIPABOYHOM



JUTEPATypOii, B TOM YHCIIE Ha 3JIEKTPOHHBIX HOCUTENSX;

o co0mro1aTh HOpMBI (HOPMAITMOHHON W30UPATEHHOCTH, dTUKY;

. YMEHHUE IOJIb30BaThCd Ha MPAKTUKE OCHOBHBIMH JIOTHYECKUMH HpUEMaMH,
MeToaMu  HAOJIOACHUS, MOACITUPOBAHMS, OOBSICHEHMS, pELICHUA  MpodiieMm,
IPOTHO3UPOBAHUSA U JIP.;

. YMEHHE OOBSCHSTH SBICHHUS W IMPOIECCH COMMAIbHON JNEHCTBUTEIBHOCTH C
HAYYHBIX, COIUATBHO-(PUIOCOPCKUX MMOZUIUH;

o paccMaTpuBaTh WX KOMIUIEKCHO B KOHTEKCTE CJIOXHBIIUXCS pPEATUid H
BO3MOJKHBIX ITEPCIICKTUB;

. yYMEHUE BBITIOJIHATH MO3HABATENIbHBIC U NPAKTUYECKHUE 3aJ]aHNs, B TOM YHCIIE
C HCIOJIb30BAaHUEM TPOCKTHOM JEATENbHOCTH, Ha YPOKaxX M B JOCTYIHOM COIUATbHOU
HPaKTUKE;

o YMEHHUE OLICHUBATh C MO3ULUN COLMAIBHBIX HOPM COOCTBEHHBIE MOCTYIIKH U
MOCTYIIKH JIPYTUX JIIOJCH;
o YMEHHUE CiylmiaTh coOeceqHUKa, MOHMMAaTh €ro TOYKY 3pEHHs, MPU3HABATh

MPaBo APYTOro YeJI0BeKa Ha NHOE MHEHHE.

B o6mactu mnpeaMeTHBIX pe3yJabTATOB 00pa30BaTEIbHOE YUPEKIACHHUE
o011ero o0pa3oBaHusl MPEJOCTABIAECT YYEHUKY BO3MOKHOCTh Ha CTYIIEHU CPEHETO
(mosHOTO0) 00111eT0 00pa30BaHUS HAYUUTHCS CIIEIYIOMEMY:

o NaBaTh ONpEaCICHUS M3y4YECHHBIM MTOHSITHUSM; ONHUCHIBATh
JEMOHCTPAMOHHBIE U CAMOCTOSITEILHO MPOBEAEHHBIE YKCIIEPUMEHTHI,

o ONMCHIBATh M PA3JInuyaTh HW3YYEHHBIC KIACCHI HEOPTaHUYECKUX U
OPTraHUYECKUX COCAUHECHUN, XUMUYECKUE PEAKIINH;

o KJ1acCU(UIIMPOBATH N3YUYEHHBIE OOBEKTHI U SABJICHHUS;

o HAOJIOMAaTh JIEMOHCTPUPYEMbIE U  CAMOCTOSITEIBHO TPOBOJMMEIE
OTIBITHI U XUMUYECKHUE PEAKIINH, TPOTEKAIOIIUE B IPUPOJIE U B OBITY;

o JenaTh BBIBOJIBI M YMO3AKJIIOUEHUS] M3 HAOIIOACHUN H3YyUYEHHBIX

XUMHUYCCKUX 3aKOHOM€pHOCT€ﬁ, IMPOTrHO3UPOBATH CBOMCTBA HCU3YYCHHLIX BCHICCTB
110 aHAJIOTUH CO CBOMCTBAMM N3YYCHHBIX;

o CTPYKTYypUPOBAaTh U3YUYEHHBI MATEPUAIL;

o MHTEPHPETUPOBATh XUMHUUYECKYIO) HH(POpMaALUIO, TOJYYEHHYIO U3
OPYTUX UCTOYHUKOB;

o ONMUCHIBATh CTPOCHHE aTOMOB XMMHUYECKUX DJIEMEHTOB 1-4 meprnonos
MEPUOINYECKON CUCTEMBI C UCTIOIB30BAHUEM AJIEKTPOHHBIX KOH(UTYpallUii aTOMOB;

o MOJEIUPOBATh CTPOCHUE NPOCTEUIIMX MOJEKYJ HEOPraHMYECKHX U
OpPraHUYECKUX BELIECTB, KPUCTAIIOB;

o aHaJM3UPOBAaTh U OLIEHMBATh IOCIEICTBUS I OKPYKAKOLIEH CpEIbl

OBITOBOM ¥  TPOM3BOJICTBEHHOM  JEATEILHOCTH  YEJIOBEKA, CBSI3aHHOM C
nepepadOTKOM BEIIECTB,;

° IIPOBOJAUTH XUMUYECKUMN IKCIIEPUMEHT;

° OKa3blBaTh IEPBYIO IOMOLIb IIPU OTPABICHUAX, OXKOrax MU APYyTUX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM 00OPYTOBAHUEM.



COIAEPKAHHUE TEM YYEBHOI'O KYPCA

Tema 1. BaxxHeililmue xXuMu4ecKHe NMOHATHS M 3aKOHBI (44aca)

Atom. Xumuueckuii anemeHT. M3otomel. [IpocThie U crokHbIE BEIIECTBA.

3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPAIICHUS SHEPTUU
MPA XHUMUYECKUX PEAKLHAX, 3aKOH MOCTOSTHCTBA COCTaBa. BeliecTBa MOJNEKYIAPHOTO U
HEMOJIEKYJIIPHOTO CTPOECHHS.

ArtomHBIe opOuTaym, S-, P-, d-, f-amekTpoHBl. (OCOOCHHOCTH pa3MENICHUSI
AIIEKTPOHOB IO OpPOUTANISIM B aTOMaxX MajbiX M OONBIIMX TEPHOIOB. DHEPTETUUCCKUC
YpPOBHHU, MNOAYPOBHH. CBS3b NEPUOAUYECKOTO 3aKOHA W NEPUOJUYECKON CHCTEMBI
XMMHUYECKUX JJIEMEHTOB C TEOPUEU CTPOCHUS ATOMOB.

BaneHTHOCTP M BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. llepumommueckoe wu3MeHeHUE
BAJIEHTHOCTH U pa3MEPOB aTOMOB.

Pacuernble 3anaun. Briuucienue maccol, o0bemMa WM KOJIMYECTBA BEIIECTBA IO
M3BECTHOM Macce, 00beMy MJIM KOJIMYECTBY BEIIECTBA OJHOTO U3 BCTYIMBIIUX B PEAKITUIO
WJIY TIOJTYYMBIIHXCS B pE3YJIbTAaTE PEAKIMH BEUIECTB.

Tema 2. CTtpoenue BemecrBa (2 yaca)

Xumuyeckas cBsi3b. Buabpl 1 MeXaHU3Mbl 00pa30BaHUsI XUMUYECKON CBSI3H.

Tunel KpUCTAUIMYECKUX PEIIETOK M CBOMCTBA BewlecTB. [IpnumHbl MHOTOOOpa3us
BEIIECTB: U30MEPHS, TOMOJIOTHS, aJTIOTPOIIHS, U30TOMHA.

JlemoncTpanuu. MoJieIn MOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX U METAJUIMYECKUX
KpUcTauinueckux pemerok. Ipdexkt Tunnans. Moaenn Mojiekya H30MEPOB, TOMOJIOTOB.

Pacuernble 3amaum. Beruncnenue wmacchl (KOJMMYECTBA BEIIECTBA, O0BEMA)
MPOAYKTA PEAKIMHU, €CJIU ISl €ro IOJIYyYEeHHUs JaH PacTBOpP C ONPEAEIEHHOW MacCOBOM
JOJIEN UCXOJHOIO BEILIECTBA.

Tema 3. Xumnueckue peakunu (4 yaca)

Knaccudukaiys XuMUYeCKUX peakiuii B HEOPraHUYECKON U OPTaHMYeCKOU XUMUMU.

CKopoCTh  peakiuu, €€ 3aBUCUMOCTh OT pa3jiu4HbIX (akTOpoB. 3aKkoH
JEUCTBYIOMUX Macc. DHeprusi aktuBanuu. Katamm3 u katanuzatopbl. OOpaTMMOCTb
peakunii. XuMu4deckoe paBHoBecue. CMeENIEHHEe PaBHOBECHS MMOJ IEMCTBUEM PAa3JIMYHbBIX
¢daxtopoB. I[lpunuun Jlelllatenwe. IIpou3BOACTBO CcepHOM KHUCIOTHI KOHTAKTHBIM
CIIOCOOOM.

JlemoHcTpanmun. 3aBUCUMOCTh CKOPOCTH PEAaKUUM OT KOHUEHTPAIMU H
Temreparypel. PasznokeHue mnepokcuaa BOAOPOJA B NPUCYTCTBUU  KaTalld3aTopa.
Onpenenenue cpesibl pacTBOpa C MTOMOIIBIO YHUBEPCATIBHOTO MHIUKATOPA.

JlabopaTtopubie onbIThl. [IpoBeneHue peakiuii HWOHHOTO OOMeHa IS
XapaKTEPUCTUKU CBOWMCTB AJIEKTPOJIUTOB.

IIpakTuyeckas padora. Biausaue paznuaabix (akTOPOB HA CKOPOCTh XMMHYECKOM
peakuu.

Pacuernble 3amaum. Beuncnenue wmacchl (KOMWYECTBA BEIIECTBA, O0BEMA)
MPOAYKTAa pEaKIUU, €CIM W3BECTHA MAacca WCXOJHOrO BEUIECTBA, COJEPKAIIETO
OIIPENICIIEHHYIO JIOJIIO IPUMECEM.



Tema 4.PacTBopsI (6 4acoB)

Hucnepcasie cuctembl. HMctuHHBIE pacTBOphl. (CmocoObl  BBIpaKEHUS
KOHLIEHTpAllMu PAacTBOPOB: MAaccoBas JOJs1 PAaCTBOPEHHOI'O BEIECTBA, MOJISIPHAS
KoHIleHTpalus. Komonansie pacTBOphI. 3071H, TEIIH.

OnekTponutuueckass gucconuanuis. CUllbHbIE U CIa0ble DJIEKTPOJIUTHI.
Kucnommuo-ocnosnvie 3aumoodeucmeus 6 pacmeopax. Cpena BOJHBIX PaCTBOPOB:
KHUClasi, HEWTpanbHas, MienouyHas. MouHoe npoussedenue 600vl. BoloponHbIH
nokazarenb (PH) pactBopa.

l'uoponuz opeanuueckux u HeoOpeaHU4eCKUX COeOUHEeHU.

IIpakTuueckass padora. IIpurotoBiaeHue pactBopa ¢ 3aJaHHON MOJISIPHOM
KOHIICHTpaLUen

Tema 5.9nexkTpoxummnyeckne peakunu (3 yaca)

XUMUYECKHE  UCTOYHUKH  TOKa. PAn  CTaHAAPTHBIX  BJIEKTPOAHBIX
MOTEHIMAJNIOB. JEKTPOJIU3 pacTBOPOB M paciuiaBoB. [lonamue o Koppo3uu
memannos. Cnocobvl 3auumsl 0m KOppO3UU.

Tema 6. MetaJiibl (S4acoB)

[TonoxxeHne METaioB B MEPUOJIMYECKON CUCTEME XUMHUUYECKUX JJIEMEHTOB.
OOmue cBOMCTBA METAIOB. DJIEKTPOXUMUYECKHA Psii HAMpPsHKEHUH METaJlIOB.
OO61ue crnocoObl NOJYyYEeHHUS METAIIIOB.

O030p MeTayuloB TJIABHBIX MOArpynn (A-rpyIin) HNEepUOAUYECKON CHCTEMBI
XUMHYECKUX JIEMEHTOB.

O630p MetamoB riaaBHbIX noarpynn (b-rpymnm) mepuoanueckoil CUCTEMBbI
XMUMHUYECKHUX 3JICMEHTOB (MEJ1b, IIUHK, MUMAaH, Xpom, Hceie3o, HUKeilb, NIamuna).

CrmuiaBel METANIIOB.

OKcuabl U TUAPOKCUIBI METAILIIOB.

JeMmoncTpanuu. O3HaKOMJICHHE C 00pa3llaMy METaUIOB M UX COCIUHECHHM.
B3aumoneiictBe IEIOYHBIX W MIEJOYHO3EMEIBHBIX METAUIOB C  BOJOM.
B3aumogeiicTBue Meau C KUCIOPOAOM M CEpOMl. DNEKTPOJM3 pacTBOpa XJIOpHUJA
Meau (11). OnbITEI TO KOPPO3UM METAIIOB U 3aLIUTE OT HEE.

JlaGopaTopHbie onbIThl.B3anmoneiicTBre LMHKA M KEe3a ¢ pacTBOpaMHU
KHUCJIOT U Iesioued. 3HaKOMCTBO ¢ oOpasilaMyd METaJUIOB M UX pyaamu (padota c
KOJUIEKIIUSIMU).

Pacuernbie 3agaum.Pacuersl MO0 XUMHYECKUM YpPaBHEHHUSIM, CBSI3aHHBIE C
MacCOBOM J10J1€H BbIX0/1a MPOAYKTA PEAKIIMU OT TEOPETUUECKU BO3ZMOKHOTO

IIpakTnueckass padora. PemeHue 3KCnepuMEHTAJIBHBIX 33a4 MO TeMe
«MeTtamm.

Tema 7. Hemerasiinl (5 4acoB)

O630p cBoOMCTB HemeTauIoB. OKHUCIUTEILHO-BOCCTAHOBUTEIHLHBIC CBOMCTBA
TUMUYHBIX HeMeTauI0B. OKCHUJIbI HEMETAIJIOB U KUCIOPOJ0COIEPKAIINE KUCIIOTHI.
Bonopoansie coeiHEHUST HEMETAIIOB.

HMemoncTpanun.O0pasipsl HemeTamuioB. OOpasibl OKCUIOB HEMETAIIOB U
KHCJIOPOJCOAepKAIMX KHUCIOT. ['openue cepsl, (dochopa, >xeneza, MarHus B
KHUCJIOPOJE.



JlabopaTopHble onbITHI. 3HAKOMCTBO ¢ 00pa3llaMi HEMETAIIOB U UX MPUPOTHBIMU

coenuHeHusamMu (pabota ¢ koJulekuusMu). Pacmo3HaBaHue XJIOpUIIOB,

KapOOHATOB.

CyJb(haToB,

['eneTnyeckas CBS3b HCOPraHN4ICCKUX N OPraHNYCCKUX BCHICCTB.

IIpakTnyeckass padora.

«HemMeTaab».

Pemenue IKCIEPUMEHTAJBHBIX 3ajJa41 II0 TEME

Tema 8. Xumus u ;Kku3ub. (34.)
XuMHST B TMPOMBINUIEHHOCTH. [IpUHIMIIBI XMMHUYECKOTO MPOU3BOJICTBA. XHUMHUKO-
TEXHOJIOTUYECKNE MPUHILMIIBI MPOMBIIIICHHOTO TMOJYYeHUsT MeTaioB. IIpom3BoacTBO
yyryHa. [ Tpou3BoACTBO cTanu.
Xumus B ObITy. XUMHYECKasi TPOMBIIIJICHHOCTh U OKPY KaroIas cpeja.

TemaTnyeckoe NIAaHUPOBaAHME

Ne HaumenoBanue KonunuecTBo yacos DJEeKTPOHHBIE
/I | TEMBI Beero | Kontponbabic | TIpakTuucckie o0pazoBaTebHBIE PECYPCHI
paboThI paboThI
1 [ToBTOpeHuUe 1 bu6nuotexa [JOK
OCHOBHBIX BOIIPOCOB https://m.edsoo.ru/7f41837c
10 kypca kiacca
2 Baxnueimue 3 1 bubaunoreka I[IOK
XUMHYECKHE https://m.edsoo.ru/7f41837c
MOHSTHSA U 3aKOHBI
3 CTtpoeHue BemecTBa 2 bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
4 XUMUYECKHUE 4 bubanoreka IIOK
peaKkIuu https://m.edsoo0.ru/7f41837c
5 PactBopsl 6 1 1 bub6nmnorexa [IOK
https://m.edsoo.ru/7f41837c
6 DJIEKTPOXUMHUUECKHUE 3 bu6nmnorexa [IOK
peaKkIuu https://m.edsoo0.ru/7f41837c
7 MeTannsl 5 1 bubanoreka [IOK
https://m.edso0.ru/7f41837c
8 Hemeramnsl 5 1 1 bubanoreka [IOK
https://m.edsoo.ru/7f41837c
9 XUMHUSA U KU3Hb 3 1 bubmumoreka [JOK
https://m.edsoo.ru/7f41837c
HToro: 344q 4 3
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