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HosicHuTeAbHASA 3aNUCKA

JlanHas pabodas mporpamma peajau3yercss B ydeOHUKe aisi 00IeoOpa3oBaTeNbHBIX OpraHU3alui
aBTopoB I'. E. Pym3utuca, ®@. I'. ®enpamana «Xumusd. 10 knace» n «Xumus. 11 kmace»

PaGouas mporpamma ocBemaet coqep:kanue o0ydenus xumun B 10-11 kmacce o6meo0pa3oBaTeIbHBIX
opranusanuii. [Iporpamma paccunrtana Ha 70 gacoB (1 yac B HEZEIIO).

Pabouas mporpamma 1mo XMMHH COCTaBIIEHA HA OCHOBE:

* pyHIaMeHTaIbHOTO sAIpa 00I1ero 00pa3oBaHMS;

* (hemepabHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapPTa CPEAHEr0 00IIEero 00pa3oBaHMUs;

* IPOTrPaMMBbI Pa3BUTHS YHUBEPCAIBHBIX YUEOHBIX NCHCTBUIA;

* IPOTPAMMEI TyXOBHO-HPABCTBEHHOTO Pa3BUTHUS U BOCIIUTAHUS THMYHOCTH.

IInanupyemMble pe3yJbTaTbl 0CBOCHHS Y4e0OHOr0 Kypca «XuMHU»

IIpeomemnule pe3yromamol (6a308blll YPOBEHD):

1) c(OPMHPOBAHHOCTH MPEACTABICHUI O MECTE XUMUHU B COBPEMEHHON HAYYHOH KapTHHE MHUPA;
IIOHMMaHHE POJM XUMHUHM B (OPMHUPOBAHHUU KPYro3opa U (PyHKIMOHAIBHOW IPaMOTHOCTH 4YEJIOBEKa IS
pelIeHns IPaKTUYECKUX 3aay;

2) BJIAJICHUE OCHOBOIOJAralOU[MMU XUMUYECKMMH TOHATHSIMH, TEOPHUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOIOTHEN U CUMBOJIUKOM;
3) BJIaJICHUE OCHOBHBIMHU METOJAaMHU HAyYHOI'O [T03HAHUS, UCIIOJIb3YEMBIMU B

XHUMUU: Ha6JIIO[[€HI/I€, OIMMCAHUC, UBMCPCHUC, DKCIICPUMCHT, YMCHUC
O6pa6aTHBaTI>, 00BACHATH PE3yJIbTAThL HpOBeI[éHHBIX OIIBITOB M ACJIaThb BBIBOABI, I'OTOBHOCTb H
CIIOCOOHOCTH MMPUMCHATH MCTOABI ITIO3HAHUA ITPHU PCIICHUN NPAKTUICCKHUX 3a4a4;

4) c(OpPMUPOBAHHOCTh YMEHHUS JaBaTh KOJUYECTBEHHBIC OLICHKHM U MPOBOAUTH PACU€Thl IO
XUMHUYECKUM (HOpMyJIaM U ypaBHEHUSIM;

5) BIIa/ICHUE MIPABHJIAMU TEXHUKHU 0€30MaCHOCTH NP MCIOIb30BAHUN XUMHUYECKHUX BEIIECTB;

6) c(OPMHPOBAHHOCTh yYMEHUS KJIAcCU(UIIMPOBATH OPraHUYECKHE BEIIECTBA M PEAKIUH II0
Pa3HbIM IIPU3HAKAM;

7) c(OPMHPOBAHHOCTh YMEHHUSI ONHCHIBATH W PA3JIMYaTh W3yYEHHBIE KIACCHI OPTraHMYECKHX
BEILIECTB;

8) c(OPMHPOBAHHOCTH YMEHUS JI€IaTh BEIBOJIBI, YMO3AKITIOUEHUS M3 HAOIIONEHUH, XUMHYECKIX
3aKOHOMEPHOCTEMN, IPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BELIECTB 110 aHAJIOTUU C U3YYCHHBIMU;

9) c(OPMUPOBAHHOCTh YMEHHUS CTPYKTYPHUPOBaThb H3YUYEHHBIM MaTrepual U XUMHUYECKYIO
nH(pOpMaINIO, TOTYYaeMYI0 U3 pa3HbIX HCTOYHUKOB;

10) c(OpPMUPOBAHHOCTh COOCTBEHHOM MO3UIMM MO OTHOIICHHWIO K XMMHUYECKOW MH(popMaiuwy,
IIOJIy4a€MOM U3 Pa3HbIX UCTOYHUKOB;

11) c(OpPMUPOBAHHOCTh YMEHUS aHAJIM3UPOBATh U OLIEHUBATh IOCJIEICTBUS IPOU3BOJICTBEHHON U
OBITOBOM JIeSITEIbHOCTH, CBSI3aHHOM C MepepaboTKON OpraHMYeCcKUX BEIIECTB;

12) OBJIAJICHHE OCHOBAaMHU HAay4YHOI'O MBIIUICHHS, TEXHOJOTHEH

HCCIIEA0BATENIBCKON U IIPOEKTHOM JCATENBHOCTH;

13) cOPMUPOBAHHOCTb ~ YMEHHUS  IPOBOAMUTH  SKCIEPUMEHTHl  PAa3HOW  JUAAKTHUYECKOH
HaIIpaBJICHHOCTH;

14) c(OpMUPOBAHHOE YMEHMSI OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABIIEHUSAX, 0KOTAX U JIPYTUX

TpaBMax, CBS3aHHBIX C BEIIECTBAMHU U JTA0OPATOPHBIM 000PYIOBAHHUEM.
Memanpeomemusie pe3yibmamoi.:

1) c(OPMHPOBAHHOCTh YMEHHs CTaBUTh IIEJIM M HOBBIE 3aJaud B y4€Oe M IO3HaBaTENIbHOU
TeSTeTbHOCTH;

2) OBJIaJIeHUE NMPUEMAMHU CaAMOCTOSTENILHOTO TUIAHUPOBAHUS IyTeH MOCTHKEHUS 1IeTH, YMEHUS
BBIOMPATh 3PPEKTHUBHBIE CIIOCOOBI PEIICHHs YIEOHBIX U TTO3HABATEIBHBIX 33/1a4;

3) c(OPMHPOBAHHOCTH YMEHUSI COOTHOCUTH CBOM JICHCTBHUS C TNIAHUPYEMBIMU PE3yJIbTaTaMH;

4) c(OPMHPOBAHHOCTh YMEHUS OCYIIECTBISITH KOHTPOJIb B MPOIECCe JOCTIKEHUS pe3yibTaTa,
KOPPEKTHPOBATh CBOU JCUCTBUS;

5) c(OPMHPOBAHHOCTh YMEHHUsSI OIICHWBATh IPABUIBHOCTH BBIOJHEHHUS YYEOHBIX 3a7a4 U
COOCTBEHHBIC BO3MOXHOCTH X PEIICHHS,;

6) c(OPMHPOBAHHOCTh YMEHHs aHAJIU3UPOBaTh, KiaccU(UIUpPOBaTh, 0000IATh, BHIOMPATH

OCHOBAHUSA U KPUTCPHUU IJId YCTAHOBJICHUA MPUYNHHO-CIICACTBCHHBIX CBHSGI\/’I;



7) c(hOpMHUPOBAHHOCTHh YMEHHUS MPHUOOPETATh U IPUMEHSITH HOBBIC 3HAHUS,

8) c(hOpMHUPOBAHHOCTh YMEHHUS CO3/1aBATh MPOCTEUIITNE MOJIEITH, HCIIOIH30BATh CXEMBI, TAOJIHIIHI,
CUMBOJIBI JIJIsl pEIIeHUs yUeOHBIX U MO3HABATEIbHBIX 33/1a4;

9) OBJIaJICHHE Ha BEICOKOM YPOBHE CMBICIIOBBIM YTCHHUEM HAyYHBIX TEKCTOB;

10) c(hOpMHUPOBAHHOCTh YMEHHS S()(PEKTUBHO OPraHM30BLIBATH Y4YEOHOE COTPYIHHYECTBO H
COBMECTHYIO JCSITEILHOCTD, PA00TaTh MHANBUAYAIBHO C YIETOM OOIIMX UHTEPECOB;

11) c(hOpMHUPOBAHHOCTh YMEHUSI OCO3HAHHO HCIIOJIb30BaTh PEUYEBBIE CPEJICTBA B COOTBETCTBUU C
3a/layaMi KOMMYHHUKAIUH;

12) BBICOKHUH YPOBHS KOMIIETEHTHOCTH B 00JyacTu ucnonb3oBanus UKT;

13) c(hOPMHUPOBAHHOCTH KOJIOTUIECKOTO MBIIIIJICHHS;

14) chOpMUPOBAHHOE YMEHHSI IPUMEHSTH B M03HABATEIbHONW, KOMMYHUKATUBHOM U COIMANIbHOM

MPaKTUKE 3HAHUS, IOTYUYEHHBIC PU U3YUYEHUU MIPEIMETA.
Jluunocmmuvie pe3ynvmamol:

1) c(hOPMHUPOBAHHOCTH MOJOKUTEIHHOTO OTHOIICHUSI K XUMUH, YTO 00YCIOBIUBAET MOTHBAITHIO
K Y4eOHOM JIeATeTLHOCTH B BRIOpaHHOU cdepe;

2) c(hOpPMHUPOBAHHOCTh YMEHUS pelaTh MPoOIEeMbl TOMCKOBOTO U TBOPUYECKOTO XapaKTepa;

3) c(OPMHPOBAHHOCTh YMEHHS TMPOBOJUTH CAMOAHAIHM3 M OCYIIECTBIISATH CAMOKOHTPOJb M
CaMOOIICHKY Ha OCHOBE KPUTEPUEB yCIICITHOCTH;

4) c(OPMHPOBAHHOCTH TOTOBHOCTH CJICJIOBATh HOPMaM IPHPOJO - U 3I0POBHCOEPETAIOIIErO
MTOBE/ICHUS,

5) C(OPMHPOBAHHOCTh MPOYHBIX HABBIKOB, HAMPABICHHBIX HA CaMOpa3BUTHE 4Yepe3
caMm000pa30BaHNE;

6) C(OPMHPOBAHHOCTh HABBIKOB IPOSBJICHUS IM03HABATCIBHON WHHIMATHBBI B Y4eOHOM
COTPYJIHUYECTBE.

Coaep:xanue y4eOHOIo npeamera

10 xknace

Teopusi XMuMH4YeCKOr0 CTPOEHHUS] OPraHuYecKux coeanHennii. [Ipupona xummuveckux cpssei

Oprannyeckue BemectBa. Opranndeckas Xxumusi. CTaHOBJIEHHE OPraHMYECKOM XUMHM Kak HayKH.
Teopust XUMHUUECKOTO CTPOEHHUS BEWIECTB. Y TIEPOAHbIN ckeneT. M3omepust. 13o0Mepsl.

CocrosiHME 3JIEKTPOHOB B aTOME. DHEPreTHUECKUE YPOBHU U MOAYPOBHU. DIIEKTPOHHBIE OpOUTAIIU. 5-
ANEKTPOHBI U p-37eKTpoHbl. CnuH 3nekTpoHa. CriapeHHbIE 3JEKTPOHBI. ODJIEKTPOHHAs KOHQUIypalus.
I'paduueckue 31eKTpOHHBIE (HOPMYIIBI.

DneKTpOHHas IPUPOJIa XUMUYECKUX CBS3€H, 7-CBSI3b U 0-CBSI3b. METO/1 BAJICHTHBIX CBSI3€H.

Knaccudukanus oprannueckux coenHeHuil. @yHKIMOHAIbHAS TPYIIA.

YraeBoaopoasl

[IpenensHble yraeBoaopoas! (ankaHbl). Bo30yxIéHHOe cocTosiHME aToma yriepoza. I 'mOpuansanus
aTOMHBIXOpOUTAJIEH. DIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE aJTKAHOB.

I'omosoru. I'omosormyeckass pa3HOCTb. ['omonoruueckuii psa. MexayHaponHas HOMEHKIATypa
OpraHMYEeCKUX BellecTB. MI3omMepus yrieposHoro ckenera.

Meran. [Ilomyuenue, Qu3nueckue W XUMHUYECKHE CBOMCTBa MeTaHa. Peaknuu 3aMelieHus
(ramoreHupoBaHue), ASTUIPUPOBAHUS U M30MepHU3aIui ainkaHoB. Llennsie peakunu. CBOOOIHBIE paUKAIbI.
I"amoreHonpon3BOAHBIE AIKAHOB.

Kpatneie cBsi3u. HenpenenbHble yrieBogoponbl. AjnkeHbl. CTpoeHUE MOJEKyJ, TOMOJOIHS,
HOMEHKIATypa U u3oMepHs.ip’-[mbpuamsanus. DTen (3TuneH). M30MepHs MONOKEHHsS JIBOHHOH CBA3M.
[IpocTpancTBeHHas n3oMepus (CTEPeOrn30Mepus).

[lonyyeHne u XUMHUYECKHE CBOWCTBAa alNKEHOB. Peakuuu mnpucoequHeHUs (TUAPUPOBAHMUE,
raJIoreHUpPOBaHKe, TUApATAIMs), OKHUCIEHUS M TojJuMepu3anuu ankeHoB. I[IpaBumo MapkoBHHKOBA.
BricokoMonekymnspHble coequHeHMsl. KauecTBEHHBIE peaKIMK Ha JBOMHYIO CBS3b.

AukagueHsl (IMEHOBBbIC YIIIeBOIOPObI). M3omepus u HoMmeHkinarypa. Jusuaun (Oyraauen-1,3).
W3onpen (2-metunOyraguen-1,3). ConpsokéHHble ABOMHBIE CBA3M. [lonmydyeHue M XMMHUYECKHE CBOWCTBA
aJIKaJIneHOB. Peakiuy npucoequHeHus (raJJoreHUPOBaHMsI) U TIOJMMEPU3ALNY aIKaAHEHOB.

AnkuHbl. AuetuiieH (3TUH) U ero romosoru. Mzomepus 1 HoMeHkIaTypa. MexkiaccoBas H30MEpHUs.
sp-Tubpunuzamus. XUMHUYECKHEe CBOWCTBAa AaJKWHOB. Peaknuu TNpPUCOEAMHEHUS, OKHCICHHS |
MOJINMEPHU3ALUH AJTKUHOB.



ApeHbl (apomMaTHYEeCKHEe YTiIeBO0posl). M3omepus n HoMeHKIaTypa. ben3oin. beH3onpHOE KOJIBIIO.
Touyoun. U3oMepus 3aMeCTUTENIEH.

XWMHYECKHE CBOMCTBA O€H3071a M €ro ToMojoroB. Peakiuu 3amermieHusi (rajJOT€HHpPOBaHUE,
HUTPOBAHUE), OKUCIEHUS U IIpUcoeAHEHNs apeHoB. [lectunuapl. ['eHeTHueckas CBA3b apeHOB C JPYTHMMH
YIJIEBOJOPOAAMH.

[IpupoaHble MCTOUHUKHK yriieBogoponoB. I[lpuponueii ra3. Hedrs. IlomyTHble He(TSHBIE Ta3bl.
KameHHbIi yrob.

[Tepepabotka HedTu. [leperonka Hedru. Pextudukanmonnas kononna. bensun. Jlurpoun. Kepocus.
Kpexunr medgrenpoaykroB. TepMuueckuii M KaTaTUTHYECKUH KpekuHTH. [Tuponus.

Kuciopoacoaep:kamue opranmiyeckue coeinHeHus

Kucnoponconepxxamue  opranudeckue coenvHeHus. OJHOATOMHBIE — IPEAENbHBIE  CIUPTBHIL.
@yHKIMOHANbHAS Tpynna cuupToB. M3oMepust 1 HOMEHKJIaTypa coupToB. MeTaHoa (METHIIOBBIA CIMPT).
DT1aHoa (3TUIOBKIA criupT). [lepBUYHBIN, BTOPUYHBIN M TPETUYHBIN aTOMBI yriiepoaa. BomopoaHas cBs3b.

[Tonyuenne u xumuueckue cpoiictsa cniuptoB. CriuproBoe Opoxenue. depmentsl. BogoponHeie cBs3u.
PuU3HOIOrNYECKOe ACHCTBUE METAHOJIA U 3TAHOJIA. AJIKOTOJIU3M.

MHoOroaroMHbple CHMPTBHL. OTWIEHIVIMKONb. [MuepuH. XUMHUYECKHE CBOMCTBA IPEIEIIbHBIX
MHOI'0aTOMHBIX CIIUPTOB. KauecTBeHHas peakiysi Ha MHOTOATOMHbBIE CIIUPTBHI.

deHopl. ApoMaTHYeCKre CIIUPTHL. XUMUYECKHe CBOMCTBa peHona. KauecTBeHHas peakius Ha EHOI.

Kap6onunsabie coenunenus. KapOonunpHas rpynmna. AnpaerugHas rpynmna. Anbaerunsl. KeToHBI.
N3omepusa u HOMEHKIIaTypa.

[TonyueHnue u XUMHUYECKHE CBOMCTBA alIbIErUA0B. Peakiuy okuciaeHus: U NpUucOeqUHEHUS albJAETU/I0B.
KauecTBeHHbIE peaKkIIuU HA albJAECTUIbI.

Kap6onoBeie kucnotsl. KapOokcunpHas rpynma (kapOokcorpymma). M3omepus W HOMEHKIATypa
KapOOHOBBIX KHUCJIOT. OJHOOCHOBHbBIE IpeAeibHbIE KapOOHOBBIE KUCIOTHL llomyueHue OZHOOCHOBHBIX
npeiedbHbIX KAPOOHOBBIX KHCIOT. XMMHUYECKHE CBOMCTBA OJHOOCHOBHBIX MPEAebHBIX KapOOHOBBIX KUCIIOT.
MypaBbpuHas KUCIOTA. YKCyCHasl KMCIIOTa. ALIETaTHI.

Crnoxwusie 3¢upsl. Homenknatypa. [lonydenue, XumMuueckue CBOMCTBA CIOXKHBIX 3QupoB. Peaxius
srepudukanmu. [llenouHoi ruaponu3 cioxxHoro 3gupa (OMBUICHHUE).

Kupsl. TBEépapie KUpsl, KUAKUE KUPbl. CHHTETUUECKUE MOIOIIUE CPEICTBA.

VYrneBonbl. Monocaxapuel. ['mroko3a. @pykroza. Onurocaxapunsl. Jucaxapuasl. Caxapo3a.

[Honmucaxapuael. Kpaxman. ['nmukoren. Peakuus nonukonaeHcanuu. KauecTBeHHass peakuus Ha
kpaxmain. Llemtonosa. Auermnuesnonos3a. Kinaccudukans BOJIOKOH.

A3oTcoaep:Kalye OpraunyecKne CoeINHeHus!

A3oTconepkaliie opraHuueckue coeAuHeHus. AMHHBL. AMuHorpynmna. AHuiuH. [lomyuenue u
XMMHYECKHE CBOICTBA aHUJIMHA.

AMuHokucnoTel. M3oMepuss u HoMeHkiaTypa. bumnonspueiii noH. Ilentuanas (amupaHas) rpynmna.
[TentunHas (aMuaHAs) CBSA3b. XUMHUYECKHE CBOMCTBA aMUHOKUCIOT. [Ternrrunpl. [lomunentuasr. [ummH.

benku. Ctpykrypa OenkoBol MoJjekynbl (I€pBHUYHAs, BTOPUYHAs, TPETHYHAs, YETBEPTUYHAS).
Xumuueckue cBoMcTBa 0enkoB. JleHarypanus u ruponn3 6eakoB. L{BeTHbIE peakiuy Ha OenKH.

A3sorconepxamue rerepouukinyeckue coenuHeHus. [lupuamu. Iluppon. Ilmpumumaun. Ilypumn.
A30THUCTBIE OCHOBaHHUS.

Hyxneunosbie kucnotsl. Hykneoruasl. KommiemeHTapHble a30THCThIE OCHOBAHMUS.

XuMus U 310pOBbe uesioBeka. PapMakoI0ruieckas XuMus.

XuMHUA 0JIUMEPOB

[Tonmmmepsl. Ctenens nonumepusanud. Monomep. CTpyKTypHOE 3B€HO. TepMoIIacTUUHbIE TOJTUMEDHI.
Crepeoperynspabie osuMepsl. [Tomumatunen. [Homunponumnen. [lomuterpadTopaTrieH.

TepMopeakTuBHBIE nonumepsl.  DeHonao(hopMabIETUAHBIE CMOJIBI.

[Tnactmaccel. @eHomnnacTel. AMUHOIIIACTHL. [IeHOmIacThI.

[Tpuponuslit kayuyk. Pesuna. D60HUT.

CuHTeTHYECKHE KayqyKH.

Cunretnueckue BonokHa. Kampon. JlaBcan.



11 kjaacc

Tema 1. BaxkHeiimue xXuMu4eckue NOHATHS U 3aKOHbI (1 4acoB)

Atom. Xumuueckuii sneMeHT. M3otonel. [TpocThie U ClI0kKHBIE BEIIECTBA.

3aKOH COXpaHEHHUsS! MacChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPALIEHUS YHEPTUU MPU XUMUUYECKUX
peakuusIX, 3aKOH IMOCTOSHCTBA cOcTaBa. BellecTBa MOJEKYJIAPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHUS.

AToMHBIC OpOUTaNH, S-, P-, d-, f-35tekTpoHBl. OCOOCHHOCTH Pa3MELICHHS YJICKTPOHOB 110 OPOUTAIISAM B
aToMax MaJjbIX ¥ OOJIBIIIHUX MIEPUOI0B. DHEPTETUUECKHUE YPOBHH, TOAYPOBHU. CBS3b MEPHOIUIECKOTO 3aKOHA
U NEpUOANYECKON CUCTEMBI XUMHUYECKUX 3JIEMEHTOB C TEOPUEH CTPOCHMUS aTOMOB. KOPOTKMHM M UIMHHBINA
BapUAHTHl TaOJMIBI XWMHYECKHX DJIEMEHTOB. [lojlo)keHHEe B TMEPUOAMYECKON CHUCTEME XHMHUYECKHX
3JIEMEHTOB BOJIOPO/Ia, JIJAHTAHOUI0B, aKTUHOUIOB M UICKYCCTBEHHO MOJIYYCHHBIX 3JIEMEHTOB.

BanenTHOCTh M BaJICHTHBIE BO3MOXHOCTH aToMOB. [lepuoanueckoe H3MEHEHHE BAJICHTHOCTH H
pa3sMepoB aTOMOB.

PacuerHble 3a1a4yu. Berancnenne mMaccel, 00beMa WJIM KOJIMYECTBA BEIISCTBA MO M3BECTHOM Macce,
00BEMY WJIM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYIHBIIUX B PEAKIIUIO WM MOJYYHBIIUXCS B PE3yJIbTaTe
peaKru BEIIECTB.

Tema 2. CTpoeHue BeuiecTBa (2 4acoB)

Xumu4deckas CBs3b. Buibl 1 MexaHU3Mbl 00pa30BaHUs XUMUYECKOM CBs3U. MloHHas cBs3b. KaTnoHBI 1
annoHbl. KoBajeHTHast HemojsipHas cBsi3b. KoBajeHTHash MOJsIipHAst CBS3b. OJEKTPOOTPULATEIBHOCTD.
Crenenb okucinenus. Meramnudeckas cBsizb. BomopoaHas cBsizb. [IpocTpaHCTBEHHOE CTPOEHHE MOJIEKYJ
HEOPraHUYECKHX U OPTaHUYECKUX BEIIECTB.

Tunbl KPUCTAIUTMYECKUX PEIIETOK U CBOMCTBA BeleCTB. [ [pHunHBI MHOTO0Opa3Hs BEIIECTB: H30MEPHS,
TOMOJIOTHS, aJUIOTPOIIHSI, U30TOIHUS.

JdemoHcTpanuu. Mojenu HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX U METAJUIMYECKUX KPUCTAILIMYECKUX
pemrerok. D dexr Tungans. Mojenn MOJIEKyJI H30MEPOB, TOMOJIOTOB.

Pacuyernbie 3agaun. Boruncinenue mMacchbl (KOJIMYECTBa BEIIECTBA, 00bEMA) MPOAYKTA PEAKIUH, E€CIIH
JUISL €r0O MOJIyYEHUs JaH PacTBOP C ONPEIECIIEHHON MacCOBOU 0JIEN NCXOIHOTO BEILECTBA.

Tema 3. Xumnueckue peakuuu (3 4acon)

Knaccuukanus XuMu4ecKux peakiuii B HEOpraHuyeckoil 1 OpraHuyecKoi XUuMHUH.

CKOpOCTh peakiiu, €€ 3aBUCUMOCTb OT pa3inyHbIX (DAaKTOPOB. 3aKOH ACHCTBYIOIIMX Macc. JHEPrHs
aktuBauuu. Karanu3 u katamuzatopbl. OOpaTMMOCTh peakuuil. Xumuueckoe paBHOBecue. CmeleHue
paBHOBecHsI O] AelcTBUEM pa3anuHbIX (paxTopos. [Ipuniun Jlelllarense. [Ipon3BoacTBO cepHONM KUCIOTHI
KOHTAKTHBIM CIIOCOOOM.

JeMoHcTpanum. 3aBUCUMOCTh CKOPOCTH pEaklUU OT KOHIIEHTpalMM U TeMIleparypbl. PaznoxeHue
MIEPOKCHJA BOJOPOAA B MPHUCYTCTBUM KaTanu3aropa. OmpenencHHe Ccpenbl pacTBOpa C IOMOILIBIO
YHUBEPCAIBLHOTO UHIUKATOPA.

JlaGopaTtopuble onbIThl. [IpoBeneHne peakuuii MOHHOTO OOMEHA JUIs XapaKTEPUCTUKU CBOMCTB
JJIEKTPOJIUTOB.

IIpakTnuyeckas padora. BiausHue pa3auuHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOHM peaKIMH.

Pacuyernble 3agaun. Beruncinenue mMacchl (KOJIMYECTBa BEIIECTBA, 00beMa) MPOAYKTa PEaKIMU, €ClIn
M3BECTHA Macca HCXOIHOTO BEILIECTBA, COAEPIKAIIETO ONPEAEICHHYIO JOJII0 IPUMECEH.

Tema 4.PacTBOpsnI (3 yacos)

JucnepcHble cucteMbl. VcTuHHBIE pacTBOpbl. CrOCOOBI BBIpaKEHUS KOHLEHTPAILMM PacTBOPOB:
MaccoBasl J10Ji1 paCTBOPEHHOTO BELIECTBA, MOJIIpHask KOHIeHTpaus. KomiouaHsie pacTBOpbl. 301U, TEH.

Onexktponutuyeckass auccouuanus. CunpHble U cialble  3MEeKTPOIUTh. KHCIOTHO-OCHOBHBIE
B3aUMOJECUCTBUS B pacTBopax. Cpela BOJHBIX pacTBOPOB: KHUCHAs, HEUTpaibHas, wienodHas. MoHHoe
npousBezieHne BoJbl. Bogopoauslit mokasatens (PH) pactBopa.

['maponu3s opraHNYeCKUX U HEOPraHUYECKUX COCITMHEHHM.

IIpakTnueckas padora. [IpurorosneHue pacTBopa ¢ 3alaHHON MOJISIPHON KOHIIEHTpaluen

Tema 5.9aexkTpoxumMuyeckue peakuuu (3 4acos)

XHUMHUYECKNE UCTOYHUKU TOKA. P CTaHIAPTHBIX 3JEKTPO AIEKTPOJHBIX MOTEHIMAIOB. DJIEKTPOJIN3
pacTBOpOB U paciuiaBoB. [loHsTHE 0 KOppo3uK MeTa/oB. CrocoOBI 3aIUTHL OT KOPPO3HH.

Tema 6. MeTtanasbl (8 yacon)

[TonoxkeHne MeETaUIOB B MEPUOAMYECKON CHCTEME XHMMHUYECKHX »3JeMeHToB. OOmue cBoiicTBa
METaJUIOB. DJIEKTPOXUMUUYECKUN P HATPsHKEHUH MeTaymoB. O01mue crocoOb! OJyYeHHUST METAIIIOB.



O0630p METAJIOB [NIaBHBIX MOATPYII (A-rpymi) NeprUoOIUYeCKON CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

O0630p MeTaiioB rIaBHBIX moArpymnm (b-Tpymim) mepuoanYecKoil CHCTeMbl XUMHUYECKUX JJIEMEHTOB
(Menp, IMHK, TUTaH, XPOM, KEJIe30, HUKEIh, TUIATUHA).

CrmiaBbl METaJUIOB.

Oxcuapl U TUIPOKCU Il METAILIIOB.

Jemoncrpanuu. O3HakoMJeHHE ¢ OOpa3llaMM METAIUIOB M WX CoeAuHeHuil. B3aumoneiictBue
IIEJIOYHBIX M IIEJOYHO3EMENIbHBIX METaUIOB C BOAOH. B3ammopeiicTBue Meau C KHCIOPOJOM U CEpOM.
Onektponu3 pactBopa xyopuaa meau (I1). OnbITel Mo KOPpO3UKH METAILIIOB U 3aLIUTE OT HEe.

JlaGoparopHble onbIThl.B3anmozaeiicTBEe IMHKAa M JKejie3a C PacTBOPAMHM KHCJIOT U IIEJIOYEH.
3HAKOMCTBO C 00pa3IaMu METaNIOB U UX pyAamu (padoTa ¢ KOJIEKIIUIMH).

PacuerHble 3agaumn.Pacyersl o XMMHUYECKUM ypaBHEHUSIM, CBSI3aHHbIE C MAacCOBOH JI0JIeH BBIXOJIA
MPOJYKTA PEaKIUU OT TEOPETHIECKH BO3ZMOKHOTO

IIpakTuyeckas padora. PemeHue 3xcnepuMeHTANbHBIX 32124 10 TeMe «MeTasn).

Tema 7. Hemerasibl (11 yacoB)

O0630p cBoiicTB HemMeTawioB. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA TUITMYHBIX HEMETAILIOB.
Oxkcuibl HEMETaIOB U KMCJIOPOIOCOIepKallie KUCIOThl. BogopoiHbIe COeTMHEHNS] HEMETAILIIOB.

JemoncTpanuu.O0pasusl HeMeTauioB. OOpasibl OKCHUIOB HEMETAJUIOB U KHCIOPOJCOICPIKALIIX
kucnot. ['openue cepsl, pocdopa, sxene3a, Maruus B KUCIOPO/IE.

JlaGopaTopHble ONbITHI. 3HAKOMCTBO C O00pa3llaMd HEMETAUIOB U UX MPUPOIHBIMU COCAMHEHUSIMU
(pabora c komtekusamMu). Pacro3naBanue XJIopuioB, Cyiab(haToB, KapOOHATOB.

['eneTnyeckast CBsI3b HEOPTaHUUECKUX U OPTaHUYECKUX BEIIECTB.

IIpakTnyeckas padora. Penmenue 3xcnepuMeHTAIbHBIX 3a/1a4 110 TeMe «HemeTawiabn).

Tema 8. Xumus u ’ku3Hb. (34.)

XUMHS B HPOMBIIUIEHHOCTH. [IpHMHIIMIBI XMMHUYECKOTO MPOU3BOACTBA. XUMHUKO-TEXHOJIOIMUYECKUE
MIPUHIUITBI TIPOMBIIIIEHHOTO TTOJy4eHust MeTauioB. [IpousBoacTBo uyryHa. [IpousBoacTso cranu.

Xumus B ObITYy. XUMUYECKAs! IPOMBIIUIEHHOCTh M OKpY XKarolias cpea.

IIpakTtukym 1 4). Pemenue >KCIIEpUMEHTANIBHBIX 3a/a4 [0 HEOPraHWYECKOM XHMHH; pELICHUE
SKCIEPUMEHTAIIbHBIX 33a4 110 OPraHUYeCKON XUMHH;

TemaTu4yeckoe NJIAHUPOBAHME, B TOM YHCJe ¢ Y4eTOM paGoyell mMporpaMMbl BOCIIUTAHHUS €
yKa3aHueM KOJMYeCTBA YaCcOB, OTBOJIMMBbIX HA OCBOEHHE KAKI0H TeMbl

10 kiace
Ne  |Tema Moayab BocnurareJbHol | Koauuec | Konu | Koauuec
me nporpammbl «IlIkoJabHBIA YPOK» | méo yecm | meo IIP
Mbl uacos 60 KP
1 Teopus xuMudeckoro | Becepocuuiikuii  oTKpBITBIE  ypok | 3
cTpoeHust  opranumdeckux | «OBX»
COCIMHEHU. IIpupona | lenp comupapHocTH B Oopnrbe ¢
XMMUYECKUX CBS3EH TEPPOPU3MOM
2 |YraeBoaopomabt Me:xtyHapoaHbIi neHb | 9 1 1
pacupocTpaHeHus TPAMOTHOCTH
3  [Kucnoponconepxkamnue 310 nmer co nHS poxaenus | 11 1 2
opranndeckue coenuHenus | M,B,JlomonocoBa
[enp marepu B Poccun
Henb I'epoeB OreuecTtBa
JleHp poccuiickoi HayKu
4 |A3oTcoaepKaniue Henb 3amutHrka OTevyecTBa 5 1
OpraHUYEeCKHUE COEANHEHUS
5  [XuMus noiauMepon Jlenb kocMOHaBTUKU. ["arapuHckuii | 6 1
ypok «Kocmoc-3T0 MbD»
Bcepoccuiickuil  OTKpBITBIA  YPOK
«OBX» (1eHp nokapHOW OXpaHbl)




Henb [ToGenpr coBeTCKOTO HApo1a B
Benukoii OtedyecTBEHHOW BOIHE

1941-1945 romos
Mex1yHapOAHBIN IE€Hb CEMbU

Henb rocyaapcTBeHHOro (mara
Poccuiickon @enepanmu
6 |Pesepm 1
Hr 35 3 4
oro
11 xynacc
No  |Tema Monayab BocnuTareabHoil | Konuvec | Koauu | Konuuecm
mem nporpammbl «llIkoabHbIN YPOK» | m6o ecmeo | 6o IIP
bl uacoe KP
1 [ToBTOpeHHE Kypca XHMHH 1
10 kacca
2 Teopernueckue ocHOBHI | Beepoccuniickuii oTKphITHI ypok | 19 1 1
XUMHUU «OBX»
Henb comumapHocTu B O0pnOe ¢
TEPPOPU3MOM
3 Heopranuueckast Xumust MexayHapoaHbIH neds | 11 1 2
pacmpocTpaHeHHUs TPaMOTHOCTH
JIEHb HapOJIHOTI'O €IMHCTBA
310 nmer co JOHA pOXKIEHUS
M.B.JIomonocoBa
Jlenb maTepu B Poccun
ens I'epoeB OTeuecTBa
JleHb poccuiickoil HayKu
Jenb 3amutHrka OTedyecTBa
4 XUMUS U )KU3Hb Henn [TobGeas coBeTckoro Hapoaa | 3
B Bemnkoit OTeyecTBEHHOI BOiHE
1941-1945 romos
Mex1yHapOAHBIN I1EHb CEMbU
Hens rocyaapcTBeHHOro (iara
Poccuiickon Penepaunun
Hroro 34 +1




