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CHUTCJIbHAA 3allUCKa

[Iporpamma o XMMUU Ha YpOBHE CpefHEro oOiero oopasoBaHusi pazpaboTaHa Ha
ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii
Odenepanun», TpeOOBaHMA K pe3yiabTaTaM OCBOEHUsS (eaepaabHOil 00pa3oBaTeIbHOM
nporpamMmbl  cpenHero obmero ooOpazoBanus (DPOII COQ), mnpencraBieHHBIX B
®denepaibHOM  TOCYAapCTBEHHOM oOpa3oBarenbHOM ctanaapre COQO, ¢  yuérom
KoHnenmmu mnpenomaBaHusi ydeOHOTO mpeaMera «XuMHUsS» B 00pa30BaTeIbHBIX
opranm3amusix Poccuiickoit denmepanuu, peanu3yOINMX OCHOBHBIC 0O0pa30BaTEIIbHBIC
IpPOrpaMMbl, U OCHOBHBIX MoiokeHui «CtpaTeruu pa3BuTUs BocnuTanus B Poccuiickoi
®deneparuu Ha iepuoa 1o 2025 roga» (Pacniopsikenue [IpaButensctBa PO ot 29.05. 2015
Ne 996 - p.).

OCHOBY MOJXOJOB K pa3pabOTKe MpOrpamMMbl 10 XUMHH, K ONPEACIICHUIO OO0IIei
CTparerud OOyYeHHs, BOCIHMTAHMS WM Pa3BUTHUS OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOTO
npeameta «Xumus» Uit 11 kimacca Ha 6a30BOM ypOBHE COCTaBWIJIM KOHIENTYaJIbHbBIE
nonoxenuss @PI'OC COO o B3aMMO0OYCIOBIEHHOCTH LIEJIEH, COAEpKAHMS, PE3yIbTaTOB
oOy4yeHHS W TpeOOBaHWI K YPOBHIO TOJTOTOBKH BBITYCKHUKOB. B COOTBETCTBHH C
JAHHBIMHU TIOJIOKEHUSIMU MporpamMMa Mo XuMuu (0a30BbId YPOBEHb) Ha YPOBHE CPEIHETO
oOmiero 00pa3oBaHUs: yCTaHABIMBaeT o0sA3aTeIbHOE (MHBAPUAHTHOE) MPEIMETHOE
collepKaHue, OMpPENEseT KOJWYECTBCHHBIE M KAUEeCTBCHHBIC €T0 XapaKTePUCTHKUA Ha
KOKJIOM dTale HM3y4eHHs TPeaAMeTa, MpeayCMaTPHBAET MPHUHIUIBI CTPYKTYPHUPOBAHUS
coJiep KaHUs ¥ pacIIpeIeIICHHs €To 10 KjaccaM, OCHOBHBIM pa3zieliaM U TeMaM Kypca,;

Ta€T MPUMEPHOE pacipelesieHne Y4eOHBIX 4YacoB MO TEMAaTHYECKUM paszferam,
PEKOMEHyeT MPUMEPHYIO TOCIE0BATEIbHOCTh HW3YYEHUS! OTIEIBHBIX TEM Kypca C
y4ETOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTUKH Y4eOHOTo mpolecca,
BO3pACTHBIX 0cOOeHHOCTeH oOydaromumxcs 11 kiacca;

Ta€T METOAMYCCKYI0 HWHTEPHpPETAHI0 IIeJei HW3ydeHUs TMpeaMeTa Ha YPOBHE
COBPEMCHHBIX MPUOPUTETOB B CHCTEME CPEAHETO 0OIIero 00pa3oBaHMs, COACPKATEITHLHOM
XapaKTEPUCTHKU TUIAHUPYEMBIX PpPe3yJbTaTOB OCBOCHUS OCHOBHOM 00pa3oBaTelbHOMN
MporpamMMbl  CpelHero  oOmmiero oOpa3oBaHus  (JTUYHOCTHBIX, METalpeIMETHBIX,
MPEAMETHBIX ), OCHOBHBIX BUOB Y4EOHO-TIO3HABATEIILHON JESITEIHHOCTH O0YydYaromerocs
110 OCBOCHUIO COJIEP>KaHUsI PEMETA.

[Io BceM Ha3BaHHBIM TO3UIMSAM B TMpOTpaMMe [0 XHUMHH COOJIOJeHA
MIPEEMCTBEHHOCTD ¢ (peepaibHOM pabodel mporpaMMoii OCHOBHOT'O OOIIETo 0Opa3oBaHus
o xumuu (11 8—9 kmaccoB 0Opa3oBaTEIbHBIX OpraHU3aIH, 0a30BBIN YPOBEHB).

IIporpamma BKJIIOYAET TPH pa3jaea.

1. IImaaupyembie pe3yabTaThl OCBOCHHS Kypca XUMUH.

2. OcHOBHOE cojiepkaHue Kypca xumuu 11 kiacca Ha 6a30BOM YpOBHE.

3.Tematnueckoe TUIAHUPOBAHUE C YKa3aHWEM KOJHMYECTBA YacOB, OTBOJUMBIX Ha
OCBOCHME KaXKJIOU TEMBI.

B npakTtuke npenojaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
TaK ¥ Ha YPOBHE CpEIHEr0 00Iero oOpa3oBaHUs, MPU OIMPEACICHUN COIAEPKATEITHLHON
XapaKTEPUCTHKU TeJIeH N3yYCHHS TIPEeIMETa HampaBICHUEM ITEPBOCTEIIEHHON 3HAYNMOCTH
TPAJAWIIMOHHO TPHU3HAETCS (HOPMUPOBAHHE OCHOB XHMMHYECKOW HAyKHM Kak o0yiactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKON JCSITEIIPHOCTH YEJIOBEKa U KaK OJHOTO U3



KOMITOHEHTOB MUPOBOM KyJIbTYypbl. C METOAMYECKON TOUKHM 3pEHUS TaAKON MOJIX0]I K
OMpENENICHUIO IeJe H3ydYeHUs] MpeaMeTa SBISETCS BIOJHE OINpPaBIaHHBIM.
CoryacHO 1aHHOW TOYKE 3pEHHUsSI INIABHBIMH LIETSIMU U3YUYEHUS MpeaMeTa « XUMUs)
Ha 0a30BOM YPOBHE SIBJISIOTCS:

° dbopMHpOBaHUE CHUCTEMBl XHUMHUYCCKUX 3HAHUH Kak BaKHEUIEH
COCTABJIAIONIEH €CTECTBEHHO-HAYYHON KapTHHBI MUPa, B OCHOBE KOTOPOM Jexar
KIJTFOUEBBIC TIOHATHSI, yHAAMEHTAIBHBIC 3aKOHBI U TCOPUH XUMHUHU, OCBOCHUE SI3bIKA
HAayKd, YyCBOCHHE W TIOHMMAaHHE CYIIHOCTH  JIOCTYHHBIX  00OOIICHMIA
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHUE C HCTOpUEH HX pPa3BUTUS U
CTaHOBJICHHS;

o dbopMHUpOBaHHE W PAa3BUTHE MPEACTABICHUA O HAYYHBIX METOAax
MO3HAHUS BEIIECTB M XMUMHUYECKUX DPEaKIMi, HEOOXOIUMBIX HJisi MPUOOpPETECHUS
YMEHUN OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMUYECKUX SIBJICHUMN, MUMEIOIINX
MECTO B IMPUPOJE, B IPAKTUUECKON U MOBCEAHEBHON KU3HU;

o pa3BUTUE YMEHUW U CIOCOOOB JEATENbHOCTH, CBSA3aHHBIX C
HaOJI0/ICHUEM U 00BSICHEHHEM XUMUUYECKOTO SKCIIEPUMEHTA, COOTIOICHUEM TTPaBUIT
0e301acHOro o0panieHus ¢ BEIeCTBAMH.

[Ipu u3ydyeHuu npeaMera « XMMHUs» JOMUHUPYIOIEE 3HaYCHUE TPUOOPETAIOT
TaKue 1EeU U 3aJlauu, KaK:

o ajanTamnus 00y4aronuxcs K YCIOBUSM JMHAMHYHO Pa3BUBAIOIIETOCS
Mupa, (QopMUpOBaHWE HHTEIJIEKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOU K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPHUHSATHIO TPAMOTHBIX
pEIIeHN B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM;

o dbopMupoBaHUEe Yy OOYYAIOMIMXCS KIIFOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIUI), HUMEIIINX YHUBEpPCAIbHOE 3HAYCHHE ISl Pa3JIMYHBIX BHUOB
NEeSATENbHOCTU: pEeIleHUs MpoOsieM, MOUCKa, aHaiau3a U o0paboTKu MH(OpManuwy,
HEOOXOJIUMBIX JJIsl TPUOOPETEHUS ONbITa AEATEIbHOCTH, KOTOpasi 3aHUMAET BaAXKHOE
MECTO B I[O3HAHUU XHWMHH, & TaKXKE JUIi OUEHKU C MO3ULUNA 3KOJIOTHYECKOU
0€30MacHOCTH XapaKkTepa BIUSHUS BEIIECTB U XUMUUYECKHX MPOIIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOAHYIO CpPELy;

o pa3BUTHE  TO3HABATEIBHBIX  HMHTEPECOB, HMHTEJUICKTYaJbHBIX U
TBOPYECKUX  CHOCOOHOCTEM  OOydaromMxcs: CHOCOOHOCTH — CaMOCTOSATENBHO
npuoOpeTaTh HOBBICE 3HAHUS 1O XUMHUU B COOTBETCTBUM C >KU3HCHHBIMU
MOTPEOHOCTSIMHU, UCIIOIB30BaTh COBpPEMEHHbIE MH()OPMAIIMOHHBIC TEXHOJIOTHHU IS
MOMCKa W aHaiu3a y4eOHOM M HAyYHONOMYJISIPHOW HHQpOpMAIUU XUMHUYECKOTO
COJICpKaHMUS;

o dbopMupoBaHUEe W pa3BUTHE Y OOYYAIOIMIMXCA aCCOIMATUBHOTO U
JIOTUYECKOTO MBINIJICHUS, HAOII0IaTeThHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH,
KOTOpPBbIE 0COOEHHO HEOOXOAMMBI, B YACTHOCTH, TIPH TUIAHUPOBAHUU U MPOBEICHUU
XUMHUYECKOTO AKCIIEPUMEHTA;

o BOCIIUTAHUE Yy OOydYarolmuxcsi YOEeXKJIEHHOCTH B TyMaHUCTUYECKOMN
HANpaBJICHHOCTH XHUMHH, €€ Ba)XHOM pPOJM B PEIIEHUU TI0OAIBHBIX MpoOieM
PalMOHAIIBHOTO MPUPOJIONOJIB30BAHUS, TOMOJHEHUSI YHEPTETUYECKUX PECYPCOB U



COXpAaHEHHUs TPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH  OEpe)HOTrO
OTHONICHUS K TPHUPOJAE W CBOEMY 3JIOpPOBBIO, a TaKXe MPUOOPETEHUS OIbITa
MCTIOJb30BaHUS MOJyUYCHHBIX 3HAHUU JIJISI IPUHATHS TPAMOTHBIX PEIICHUH B CHUTYaIHsX,
CBSI3aHHBIX C XUMHUYECCKUMU SIBIICHUSIMH.

Hcnonp30BaHa aBTOpCKasi MporpamMma CpeaHero oOmiero oOpa3oBaHMs MO0 XUMHUH
s 6azoBoro m3ydeHus xumuu B 11 kmacce mo yueOnuky I.E. Pyasutnca, @.I.
denapamana.

[Iporpamma paccuntana Ha 34 Jaca.

PGSyJIBTaTLI oﬁyquml H 0CBOCHHUA COACPKAHUA KypCa XHMHUN
I[CSITGJ'II)HOCTB O6pa3OBaTCJIBHOFO YUpCKIACHUA O6H16FO O6p2130BaHI/IH B 06Y‘I€HI/II/I

XUMUU B CpeAHeil (MOJHOM) IIKOoJe MODKHA OBITh HampaBieHa Ha JOCTHKEHUE
00yYaIOIMMUCS CIETYIONUX JUYHOCTHBIX Pe3y/bTATOB!

o (opMupOBaHKE UyBCTBA TOPJIOCTH 32 POCCUICKYIO0 XUMHUYECKYIO HAYKY;

o BOCIIUTAHWE  OTBETCTBEHHOTO OTHOIIEHUS K TPHUPOAE, OCO3HAHWE
HE00XO0IMMOCTH 3aIIUThI OKPY’KAIOIIeH Cpeibl, CTpEMIICHHE 3/J0POBOMY 00pa3y JKU3HU;

J MOJIFOTOBKA K OCO3HAHHOMY BBIOOPY MHIMBUAYATHHONH 00pa30BaTENbHON WUITH
PO EeCCUOHAIBHON TPAEKTOPHUU;

o YMEHHE yNPaBJIsATh CBOEH MO3HABATEIbHON AESITEIbHOCTHIO;

. pa3BUTHE TOTOBHOCTH K PEIICHHIO TBOPYECKUX 3a/lad, YMEHHUS HaXOAWUTh

aJIeKBaTHBIE CIOCOOBI TOBEACHHS U B3aUMOJICUCTBUS MAPTHEPAMU BO BpeMs yueOHOUN u
BHEYUYEOHOU JESATENbHOCTH;

o CHOCOOHOCTH OLIEHHBATh MPOOJEMHBIE CUTYallUd M ONEPaTUBHO NMPUHUMATh
OTBETCTBEHHBIE PEIICHUs B Pa3IMYHbIX MPOAYKTHUBHBIX BUAAX JAeATEIbHOCTU (yueOHas,
MOMCKOBO-UCCIIEI0BATENbCKAsA, KIIyOHas!, MPOEKTHAs!, KPYKKOBasi U T. I1.);

o (GbOopMHpPOBaHNE XUMHUKO-IKOJIOTHYECKON KYJIbTYPHI, SBIIAIOMICHCS COCTaBHOM
YacThIO HKOJOTMYECKOMN 1 0011IeH KyJIbTypbl U HAYYHOTO MUPOBO33PEHUS.

MeranpeaMeTHbIMHM  Pe3yJIbTATAMM OCBOCHUS BBITYCKHMKAMH CpEIHEN
(OJIHOM) IKOJIBI MPOTPAMMBI IO XUMHUH SIBISIFOTCS:

o WCIIOJIb30BAHUE YMEHHMI W HaBBIKOB PA3JIMYHBIX BHJIOB IO3HABATEIBHOMU
JesITeIbHOCTH, TPUMEHEHHE OCHOBHBIX METO/IOB IMO3HAHUs (CUCTEMHO-UH(DOPMALIMOHHBIN
aHaJIu3, MOJCIMPOBAHUE) JUIA HM3YYEHHsS  PA3IMYHBIX CTOPOH  OKpYyXKaroumen
JICMCTBUTEIILHOCTH,

o MCIIOJIb30BAaHUE OCHOBHBIX MHTEJUICKTYaJIbHBIX OIEpalliii: aHaJlu3 U CHUHTE3,
CpaBHEHHE, 0000IIICHUE, CUCTeMaTH3AIIHS;

° (dbopMyIMpOBaHKUE THUIOTE3, BHISBICHUE MPUYUHHO-CIICCTBEHHBIX CBSI3EH,
ITOMCK aHAJIOr0B; IOHMMaHUE MPOOJIEMBI,

o YMEHUE TEHEPUPOBATh UJICU W OMPEICISITh CPEICTBA, HEOOXOIUMBIE IS MX
peanu3anuu;

o yMEHUE H3BJIICKaTh WHOOPMAIMI0O W3 PA3IMYHBIX HCTOYHUKOB, BKJIFOYAs

CpelcTBa MaccoBOM HHGOpMAIMKM, KOMIAKT-TUCKH Y4YE€OHOrO Ha3HAYEHUS, PECypChbl
HNuTepHera;
o yMeHUEe CBOOOJHO MOJIb30BAThCS CIOBAPSMU PA3IUYHBIX TUIIOB, CIIPABOYHOM



JUTEPATypOii, B TOM YHUCIIE HA JIEKTPOHHBIX HOCUTEIISX;

o co0r0/1aTh HOPMBI (POPMAITMOHHOMN H30MPATETLHOCTH, STUKH;

. YMEHHUE T0JIb30BaThCsl HA MPAKTHKE OCHOBHBIMU JIOTUYECKUMHU MPUEMAMHU,
METOJaMU  HAONIOACHUS,  MOJCIMPOBAHUS, OOBSCHEHMS, pELICHHs  MpoOlJeM,
IPOTHO3UPOBAHUSA U JIP.;

. YMEHUE OOBSCHATH SIBJICHHUS W MPOIECCH COIMAIbHON NEHCTBUTEIEHOCTH C
HAYYHBIX, COIUATBHO-(PUIOCOPCKUX MOZUIINH;

. paccMaTpuBaTh UX KOMIUIEKCHO B KOHTEKCTE CIIOKHUBIIMXCS pealuil |
BO3MOXHBIX MEPCIIECKTHUB;

. YMEHHUE BBITIOJHITH NIO3HABATEIbHBIE U MPAKTHYECKUE 3aJJaHUsI, B TOM YHCIIE
C HCIIOJIb30BAaHUEM TPOCKTHOHN AEATENbHOCTH, HA ypOKaxX U B JIOCTYIHON COLMATBHOM
MPAKTHKE;

o YMEHHUE OLICHUBATh C MO3UIUI COLMAIIBHBIX HOPM COOCTBEHHBIE MOCTYIIKH U
ITOCTYIIKH IPYTHUX JIFOJEH;
o yMEHHE Ciylarh coOeceqHHKa, MOHUMAaTh €ro TOYKY 3pEHus, NPU3HABATh

MIpaBo JIPYroro 4eioBeka Ha UHOE MHEHUE.

B o6mactu mnpeaMeTHBIX Ppe3yJbTAaTOB 00pPa30BATEIBLHOE YUYPEKICHUE
o011ero o0pa3zoBaHusl MPEAOCTABISACT YYEHUKY BO3MOKHOCTh Ha CTYIIEHU CPEHETO
(mosHOTO0) 00111eT0 00pa30BaHUs HAYUUTHCS CIEIYIOMIEMY:

o JaBaTh ONPENEIICHUS]  WU3YYEHHBIM  IOHATHSM; ONMUCHIBATH
JNEMOHCTPALMOHHBIE U CAMOCTOSTEIBHO TPOBEAEHHBIE DKCIIEPUMEHTHI;

o ONMUCBHIBATh M pA3IM4YaTh W3YYECHHBIC KJIACChl HEOPraHUYECKUX U
OPraHUYECKUX COCIUHEHUN, XUMUYECKUE PEAKLINN;

o KJIACCU(PUIIMPOBATH N3YUYEHHBIE OOBEKTHI U SIBJICHUS;

o HAOMIOAaTh JIEMOHCTPUPYEMBIE U  CaMOCTOATENbHO IPOBOJUMBIE
OMBITHl U XUMUYECKUE PEAKLIUU, TPOTEKAIOUIUE B IPUPOAE U B OBITY;

o JieNaTh BBIBOJBI M yMO3aK/IIOUEHHUS W3 HaONIONEHUN W3YyYEeHHBIX

XUMHWYCCKHUX 3aKOH0MepHOCTeI>JI, IIPOTrHO3UPOBATH CBOMCTBA HCU3YYCHHBIX BCIICCTB
110 aHAJIOTUH CO CBOMCTBAMM N3YYCHHBIX;

o CTPYKTYpHPOBAaTh U3yUEHHBIN MaTEpHUa;

o MHTEPHPETUPOBATh XMMHUYECKYI0 HMH(POPMALIMIO, TOJIYYEHHYIO U3
IPYTUX UCTOYHUKOB;

o ONHCHIBATh CTPOEHUE ATOMOB XMMHUYECKUX 3JIEMEHTOB 1-4 mepuonoB
NEPUOANYECKON CUCTEMBI C UCTIOJIb30BAHUEM 3JIEKTPOHHBIX KOHPUTYpaLUi aTOMOB;

o MOJEIUPOBATh CTPOCHUE IPOCTEMIIMX MOJIEKYJ HEOPraHUYECKUX H
OpPraHUYECKUX BELIECTB, KPUCTAIIIOB;

o aHAJM3UPOBATh U OLIEHMBAThH IOCIEACTBUS I OKPYKAKOLIEH CpPENbl

OBITOBOM M  TMPOM3BOJCTBEHHOM  JESATENBHOCTH  4YEJIOBEKAa, CBS3aHHOM  C
nepepabOTKOI BEIIECTB;

o MIPOBOJIUTH XUMUYECKUI IKCIIEPUMEHT;

o OKa3bIBaTh IIEPBYIO IOMOIIb MPU OTPABICHUSX, OXKOraX WU JPYrux
TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JIaOOpaTOPHBIM 000pPYA0BaHUEM.



COAEPKXAHHUE TEM YYEBHOI'O KYPCA

Tema 1. Baxknelilnne xXuMuYecKHe MOHATHS H 3aKOHBI (44aca)

Atom. Xumudeckuit aneMeHT. M3otomnsl. [IpocThie U CIOKHBIE BELIECTBA.

3aKOH COXpAHEHUS MACChl BEWIECTB, 3aKOH COXPAHEHHS U MPEBPAIICHUS SHEPIUU
IpU XUMUYECKUX PEaKIHUAX, 3aKOH IMMOCTOSHCTBA COCTaBa. BemiecTBa MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSL.

AToMHBIC oOpOWTanmM, S-, P-, d-, f-aekTpoHBI. OCOOCHHOCTH pa3MEIICHHS
AJIEKTPOHOB IO OpPOUTANIAIM B aTOMax MaJIbIX M OOJBIIUX IMEPUOJIOB. DHEPreTHUECKUE
YpPOBHHU, MOAYpOBHHU. CBS3b MEPUOAUYECKOTO 3aKOHA M TNEPUOJMYECKON CHCTEMBI
XUMHUYECKUX JJIEMEHTOB C TEOPUEU CTPOECHUS ATOMOB.

BaneHTHOCT, WM BaJICHTHBIE BO3MOKHOCTHM aTOMOB. llepuoanueckoe H3MEHEHHE
BJIEHTHOCTHU U pa3MEPOB aTOMOB.

Pacuernsble 3agauyu. Beruncienue macchl, 00beMa MM KOJIMYECTBA BEILECTBA MO
M3BECTHOU Macce, 00beMy WUJIM KOJIMYECTBY BEIIECTBA OJHOTO U3 BCTYIHUBIIMX B PEAKIUIO
WJIY MOJIYYUBIIMUXCS B PE3YJIbTATE PEAKIIUH BEILIECTB.

Tema 2. Ctpoenue BemecTBa (2 yaca)

Xumuueckas cBs3b. Bubl 1 MeXxaHNU3MbI 00pa30BaHUs XUMUYECKOM CBSI3H.

Tunel KpUCTAJUIMUECKUX PEIIETOK M CBOMCTBA BemlecTB. [IpuunHbl MHOTOOOpa3us
BELIECTB: U30MEPUSL, TOMOJIOTHS, AJUIOTPOIIHS, U30TOIIHS.

JdemoncTpanuu. Moaenu HMOHHBIX, aTOMHBIX, MOJIEKYJSIPHBIX U METAJUIMYECKUX
KpUCTAJUIMYECKUX pemeTok. DPdekt Tungans. Moaenu MoieKyJ1 H30MepOB, TOMOJIOTOB.

Pacuernble 3apaun. Bpruncienne waccbl (KOJIMYECTBA BeIIECTBa, 00BbeMa)
MPOAYKTA PEAKIUU, €CJIHU Uil €ro IMOJYy4YeHHUs AaH PacTBOP C OMPEIACICHHOW MacCOBOM
JOJIEN UCXOJHOTO BEIIECTBA.

Tema 3. Xumuueckue peaknuu (4 yaca)

Knaccudukanus XuMU4ecKuX peakiiii B HEOPraHM4YeCKOM U OpraHu4eCcKON XUMHH.

CKOpOCTh  peakiMy, €€ 3aBUCUMOCTh OT pa3IUyHbIX (AaKTOPOB. 3aKOH
JEUCTBYIONUX Macc. JHeprus aktuBammu. Karamms u karamusatopbsl. OOpaTUMOCTh
peakiuii. Xumuyeckoe paBHoBecue. CMelleHue paBHOBECUS MOJI ICHCTBUEM Pa3IMUYHBIX
daktopoB. [lpunnun Jlelllatennbe. IIpou3BOACTBO CEpHONM KUCIOTHI KOHTAKTHBIM
CHIocoO0M.

JlemoHcTpanuu. 3aBUCUMOCTh CKOPOCTHM PEAKIMM OT KOHLEHTpauuu U
Temreparypel. PaznoxkeHne mnepokcuia BOJIOpOAAa B IMPUCYTCTBUM KaTaau3aTopa.
Onpenenenue cpenbl pacTBOpa ¢ TOMOIIBIO YHUBEPCATBHOTO MHIUKATOPA.

JlabopaTtopubie onbIThl. [IpoBeneHWe peaknuwii HWOHHOTO OOMEHa s
XapaKTEPUCTUKHA CBOMCTB AJIEKTPOJIUTOB.

IIpakTHyeckas padora. Biusinue pa3nuyHbix (akTOPOB HA CKOPOCTh XUMHUYECKOMN
peaKuuu.

Pacuernble 3agaum. BreluncieHne wacchl (KOJHMYECTBA BeIIECTBA, 0OOBEeMa)
MPOAYKTA pEakKluu, €CId H3BECTHA Macca MCXOJHOTO BEIIECTBA, COAECPXKAILIErO
ONPENEIICHHYIO J0JII0 PUMECEN.



Tema 4.PacTBopnbI (6 4acoB)

Hucnepcuble cuctembl. HMcTuHHble pacTBOphl. (CrocoObl  BBIpaXEHUS
KOHIICHTPALIMM PacTBOPOB: MAaccCOBasi J0JIsI PACTBOPEHHOTO BEIIECTBA, MOJSPHAs
KOHLIeHTpauus. KomonaHble pacTBOPHI. 30JIH, TEIN.

Onektponutuyeckas nuccoruanus. CuiibHble M Clla0ble  AJIEKTPOJIUTHI.
Kucnommuo-ocnosunwie 63aumoodeticmeus 6 pacmeopax. Cpena BOJHBIX PacTBOPOB:
KHUCIIas, HeWTpaiabHas, MienodyHas. MouHoe npoussedenue 600vl. BolopoaHbIN
nokasareib (PH) pactBopa.

l'uoponuz opeanuyeckux u HEOP2aAHUYECKUX COCOUHEHU.

IIpakTnuyeckass padora. [IpuroroBnenue pacTtBopa € 3aJaHHOW MOJIAPHOU
KOHICHTpAIUEn

Tema 5.91ekTpoxumuveckue peaknuu (3 yaca)

XUMUYECKHE  WCTOYHMKM TOKa. Psjg  CTaHZApPTHBIX  DJIEKTPOJHBIX
MOTEHIMAJIOB. DJEKTPOJU3 PAcTBOPOB U pacIuiaBoB. [lonamue o Koppo3uu
memannos. Cnocobvl 3auumsl Om KOPpO3UU.

Tema 6. MeTanibl (SuacoB)

[TonokeHre METauioB B NEPUOJAMYECKON CUCTEME XMMHUYECKUX 3JIEMEHTOB.
OO0mume cBOMCTBA METAUIOB. DJEKTPOXUMHUECKUHN psJi HANPSHXKEHUNM METaslIoB.
O61ue crnocoObl MOMyYeHHs] METAIIIOB.

O0630p MeTauIOB TJIABHBIX MOArpyIMI (A-Tpymm) MEepUOIUYECKON CUCTEMBI
XUMHYECKUX JIEMEHTOB.

O030p MetayioB THaBHbIX noArpynn (b-rpymm) nepuoauyeckoil CUCTEMBI
XUMHUYCCKUX JIEMEHTOB (MeIb, IIUHK, MUMAH, XPOM, JHCele30, HUKelb, NIAMUHQA).

CnuiaBbl METaJIOB.

OKCHUIBI U TUAPOKCUIBI METAIIOB.

JMemoncTpamun. O3HaKOMJIEHHE C 00pa3llaMy METAJJIOB U UX COEIUHEHUM.
B3aumopeiictBe IIENOYHBIX H  IIIEJIOYHO3EMEILHBIX METAJUIOB C  BOJOM.
B3aumogeiicTBue Meau C KHUCIOPOAOM M CEPOM. DJIEKTPOJIU3 pacTBOpa XJIOpHUIA
meau (I1). OnbITE IO KOPPO3UK METAJIOB U 3aIlUTE OT HEe.

JlaGopaTopHbie onbIThbl.B3anMoieiicTBUE LIMHKA U kKeJe3a C pacTBOpaMHU
KHCJIOT U TIesioueil. 3HaKOMCTBO ¢ o0OpasliaMu METauIoB M MX pyaamu (pabora c
KOJUICKIIUSIMH ).

Pacuernbie 3amaum.PacueTsl 10 XMMUYECKMM YPaBHEHUSIM, CBS3aHHBIE C
MacCOBOM J10J1€H BbIXO/1a MPOAYKTA PEAKIIUHU OT TEOPETUUECKHA BO3MOKHOTO

IIpakTnueckas padora. PemeHne 3KcnepuMEHTANBHBIX 33/1a4 MO TeMe
«MeTtajin.

Tema 7. Hemerainl (5 yacoB)

O630p cBoiicTB HeMeTalIoB. OKHCIUTETLHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
TUMWYHBIX HeMETaIOB. OKCHJIbI HEMETAJUIOB M KHUCIOPOIOCOACPKAIINE KUCIOTHI.
BopopoaHbie coeTnHEHNsSI HEMETAIIOB.

JMemoncTpanun.O6pasnsl HemeTauioB. OOpasibl OKCHIOB HEMETALIOB H
KHCIIOpOJcoIepKammx Kuciot. [openue cepwl, (ocdopa, xemesa, MarHus B
KHUCJIOPOJIE.



JlabopaTtopHble onbITHI. 3HAKOMCTBO € 00pa3iaMy HEMETAJUIOB U UX MPUPOJAHBIMU

coenuHeHus MU (paboTa C KoOJUIEKIUsIMHU). Pacro3HaBaHue XJIOPHUIOB,

KapOOHATOB.

cynbGharToB,

['eneTrueckas CBs3b HEOPTAHUUYECKUX U OPraHUYECKUX BEIIECTB.
IIpakTuyeckasi padora.

«HemeTanab».

Tema 8. Xumusi v )KU3Hb. (34.)
XuMHST B MNPOMBIIIICHHOCTH. [IpUHIMITBI XUMHYECKOTO MPOU3BOJACTBA. XHUMHUKO-
TEXHOJIOTUYECKNE TPUHIUITBI TPOMBIIUIEHHOTO TMOJy4YeHusT MeTawioB. [Ipon3BoacTBo
yyryHa. [Ipou3BoacTBo craim.
Xumus B ObITY. XUMHUYECKAsi MPOMBIIUICHHOCTh M OKPY’Karolias cpea.

TemaTnueckoe IJIAHUPOBAHUE

Pemenue IKCHCPUMECHTAJBHBIX 3aJa4 II0 TEME

Ne Haumenosanue KonnuectBo yacos DNEeKTpOHHBIE
n/m | TeMBI Beero | Kontpombasie | LIpaxTeckne o0Opa3oBaTesbHbIE PECYPChI
paboThI paboThI
1 [ToBTOpEeHue 1 bubnmnorexka HOK
OCHOBHBIX BOIIPOCOB https://m.edso0.ru/7f41837c¢
10 xypca kmacca
2 Baxneiimme 3 1 bu6nuorexa [IOK
XUMHYECKHUE https://m.edsoo.ru/7f41837c
TIOHSITHST Y 3aKOHBI
3 CrtpoeHne BemiecTBa 2 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
4 XuMuyeckue 4 bu6nuorexa [IOK
peaKiuu https://m.edsoo.ru/7f41837c
5) PactBopbI 6 1 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
6 DNEKTPOXUMHUUECKHE 3 bubmuorexa [JOK
peakiuu https://m.edsoo.ru/7f41837c
7 Mertansl 5 1 bubnuoteka [JOK
https://m.edsoo.ru/7f41837c
8 HewmeTtanmnbr 5 1 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
9 XuMUS U KU3Hb 3 1 but6mmorekxa [IOK
https://m.edsoo.ru/7f41837c
Uroro: 34y 4 3
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