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Pabouas mporpamma ydebGHOro mnpeamera ,.Xumus“ 0azoBoro ypoBHs s 11 A kmacca,
npeaMmetHas  ob6macte  «EcTecTBEHHO-HaydHbIE IMPEAMETBI», COOTBETCTBYeT DenepaabHOMY
rOCyJapCTBEHHOMY  00pa30BaTelbHOMY  CTaHJapTy  CpeaHero  obmero  oOpa3oBaHuf,
obpazoBarensHoi nporpamme MBOY CIII Ne73. Tlporpamma pa3paboTaHa Ha OCHOBE aBTOPCKOM
nporpamMmmel M.H. AdanaceeBoii ,.Xumus®, M.: [Ipocsemenue, 2017,

Pabouass mporpamma oOecrneueHa Y4eOHHKOM, BKIIOYCHHBIM B (eACpajbHBIA IEepeucHb
y4eOHUKOB, PEKOMEHJOBaHHBIX MuHOOpHayku Poccum K HMCMOIB30BaHHIO B 00pa3oBaTeIbHOM
nporecce B 0011eo0pa3oBaTeIbHBIX YUPEKICHUAX:

Pymutuc TI'.E., ®enpaman @.I. Xumus 11 wracc: yueOHUK [Uisi 00IIe00pa3oBaTEIbHBIX
opranu3zanuii. bazoBeiii ypoBeHb. — M.: «lIpocBemenuey, 2019.

[Iporpamma yyeOHOTO mpeamMeTa ,, XUMHS paccunTaHa Ha oOydenue B 11 kiacce mo 2 yaca
B Hezelrro, 68 4acoB B TOI.

KonnuecTBo KOHTPOJIBHBIX paboT — 3.

KonuuectBo mpakruyeckux padot — 3.

KonmuecTBo 1a00paTopHBIX OMBITOB — 8.

INIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O NPEJIMETA «XUMUSI» B
11 KJIACCE

JIn4HOCTHBIE

- copMHUPOBAHHOCTH TOJIOKUTEIHHOTO OTHOIICHHS K XHMHH, 4TO OOYCIIaBIIMBAET MOTHBAIIHIO

K yueOHOH JesITeTbHOCTH B BBIOpaHHOU cdepe;

- copMHPOBAHHOCTh YMEHUsS peliaTh MPOOJIEMBbI MOMCKOBOTO M TBOPYECKOTO XapakTepa;

- copMUPOBAHHOCTh yMEHHUS MPOBOJIUTH CaMOAHAJIN3 W OCYIIECTBISTH CAMOKOHTPOIL U

CaMOOIIEHKY Ha OCHOBE KPUTEPUEB YCIEIHOCTH

- copMUPOBAHHOCTh TOTOBHOCTH CIIEZIOBaTh HOpPMaM MPHUPOAO- H  3A0POBHECOEPEraroiero

MTOBEICHUS;

- chOpMHUPOBAaHHOCTh IPOYHBIX HABBHIKOB, HAaNpaBJICHHBIX HAa CaMOpa3BUTHE dYepes

camMo00pazoBaHu €,

- c(hopMHpPOBAaHHOCTh HABBHIKOB TMPOSIBJICHHUS TI03HABATEIIFHOW WHUIMATHBEL B y4eOHOM

COTpPYIHHUYECTBE.

MeTanpeameTHbIe

- cOPMHUPOBAHHOCTh YMEHHS CTaBUTH LI€TIH U HOBBIE 33Jjaull B yu€Oe U IM03HaBaTEIbHON
NeSITEIIbHOCTH

- OBJIAZICHHUE MPUEMAMHU CAMOCTOSATEIIFHOTO TIJIAHNPOBAHUS ITyTEeH TOCTHIKSHHUS LIEITH, YMEHUS
BbIOMpaTh 3(PeKTUBHBIE CIIOCOOBI PELICHHS YUeOHbIX U TO3HABATEIbHBIX 3a/1a4;

- cOPMHUPOBAHHOCTh YMEHHUSI COOTHOCHUTH CBOU ACUCTBUSA C IJIAHUPYEMBIMH DPE3yJbTaTaMU;
- c(pOpPMHUPOBAHHOCTb YMEHHMsI OCYLIECTBIATH KOHTPOJb B IPOLECCE JOCTUKEHHS DPe3yibTaTa,
KOPPEKTUPOBATh CBOU AEUCTBUS;

- c(OpMHUPOBAHHOCTH YMEHHSI OLICHHBATHh MPABUIBHOCTH BBIMOJIHEHHS Y4eOHBIX 3a1ad |
COOCTBEHHBIE BO3MOKHOCTH WX PEUICHHS,

- c(popMHUPOBAHHOCTh YMEHHUsI aHAIM3UPOBATh, KIACCUPUIIMPOBATh, 0000IATH, BHIOMpAs
OCHOBAHUS M KPUTEPUU ISl YCTAaHOBJICHUS MPUUYUHHO-CIEICTBEHHBIX CBS3EH;

- c(popMHUPOBAHHOCTh YMEHHMsI MPHOOpPETaTh U NPUMEHSATh HOBBIE 3HAHUS;

- c(popMHUPOBAHHOCTH YMEHHUsI CO3JaBaTh MPOCTEHIIME MOIEIH, UCIIOJIb30BaTh, CXEMBI,
TaOJIHUIIBI, CHMBOJIBI JUIS PEIICHUs] Y4eOHBIX W MO3HABATEIBHBIX 3a/1a4;

- OBJI/ICHUE Ha BBICOKOM YPOBHE€ CMBICIOBBIM YTEHHEM HAyYHBIX TEKCTOB;

- cpopMHUpPOBAHHOCTH yMEHHUs d(PPEKTUBHOOPTaHU30BaTh y4eOHOE COTPYIHHUYECTBO H
COBMECTHYIO JEATEeNIHOCTh, padoTaTh MHIAMBUIYAJIBHO C YU4ETOM OOIMX HMHTEPECOB;

- c(popMHUPOBAHHOCTh YMEHHsI OCO3HAHHO MCIIOJIb30BaTh pPEUYEBbIE CPEACTBA B COOTBETCTBUU C
3a71a4aMi  KOMMYHMKAIUU;

- BBICOKUH YpOBEHb KOMIIETEHTHOCTH B obnactu ucnonb3oBanus UKT;

- c(pOpMHUPOBAHHOCTH HKOJIOTMYECKOTO MBILUICHHUS;



- c(popMHUPOBAHHOCTH YMEHHUsI MPUMEHST B O3HABATEIbHON, KOMMYHHUKAaTHBHON W
COLIMAJIBHOM IPAKTUKE 3HAHUS, ITOJYyYEHHBIEC MPHU U3y4ECHUH IMPEIMETA.

IIpeameTHBbIE pe3yJabTaThl (0230BbIH YPOBEHbD)

YyeHuk nayuumcsa:
- pacKpbIBaTh Ha MpUMeEpax poib XUMHUH B (GOPMUPOBAHUM COBPEMEHHOIN HaydHOW KapTUHBI MHpa B
IPaKTUYECKON JESITEIbHOCTH YEJIOBEKA,;
- JEMOHCTPUpPOBAaTh Ha IPHUMEPAX B3aWMOCBSI3b MEXAY XUMHEW M JPYTMMHU €CTECTBEHHBIMU
HayKaMUu;
- TMOHMMaTh (DM3MUYECKUH CMBICH Tepuoanyeckoro 3akoHa J[.M. MenneneeBa M Ha €ro OCHOBE
OOBSICHATh 3aBUCHUMOCTh CBOMCTB XMMHUUECKHX AJIEMEHTOB M OOpa30BaHHBIX MMHU BEIIECTB OT
AJIEKTPOHHOI'O CTPOEHMS aTOMOB;
- OOBSCHATH MPUYUHBI MHOTOOOpAa3Hs BEIIECTB HA OCHOBE OOIMX MPEACTaBICHUI 00 X COCTaBe U
CTPOCHHHU;
- TMPUMEHSTHh MpPaBWIA CHCTEMATUUYECKOM MEXKIYHApPOJAHONW HOMEHKIATYpbl KakK CpEICTBa
pa3nuyueHus U UJIeHTU(UKALIMY BEUIECTB 0 X COCTaBY U CTPOEHUIO;
- MPOTHO3UPOBATH BO3MOKHOCTh NMPOTEKAHUSI XUMUYECKHX PEAKIIMN Ha OCHOBE 3HAHUW O THIIAX
XUMHYECKHX CBS3ei B MOJIEKYJaX PEareHTOB U WX PEAKIIMOHHOHN CIIOCOOHOCTH;
- HCIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHMHM M XUMHMYECKUX CBOMCTBaX BEIECTB Uil HX
0e30macHOro MPUMEHEHHUSI B PAKTUYECKOHN JIeSITeNbHOCTH;
- yCTaHaBJIMBaTh 3aBUCHUMOCTb CKOPOCTH XUMHYECKOM pEaKUMU W CMEIIEHUS XUMHYECKOrOo
paBHOBECHSI OT pa3IMYHBIX (PAKTOPOB C I€bI0O ONPENENICHUS] ONTUMAJIBHBIX YCIOBUW JUIs
MPOTEKAHU L XMMUUECKHUX TTPOLIECCOB;
- IPUBOAUTH IPUMEPHI TUIPOIN3A COJIEH B TOBCEAHEBHOM KM 3HU YEJIOBEKA,
- INPUBOJAUTH  NPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  pEaKkui B  IPHUPOJE,
IIPOU3BOACTBEHHBIX IIPOLIECCAX U KU3HEIAECITEIbHOCTU OPraHU3MOB;
- NPUBOAUTH MPUMEPHl XUMHYECKUX DPEAKUUM, PacKphIBAIOIMX OOIME XMMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — METANIOB U HEMETAILIOB;
- KpPUTUYECKU OIICHMBATh M HHTEPIPETUPOBATh XUMHUYECKYI0 HH(POPMALIUIO, COAEPIKaIIylocs B
COOOILIEHUSIX CPEACTB MacCcOBOM MHQopMaIuu, pecypcax MHTepHeTa, HAyYHO-TIOMYISIPHBIX CTaThIX
C TOYKH 3pEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTU B IEJSIX BBISBICHUS OUMOOYHBIX CYKICHU I
1 GOpMHUPOBaHUS COOCTBEHHO MO3ULINH;
- BJAJETh NpaBUJaMM W npuémMamu Oe3omacHoil padOThl C XWMHUUYECKMMHU BELIECTBAMH H
1a00paTOPHBIM 000PYIOBaHUEM;
- TMPEACTABJIATh MYTH pElIeHUs IMOOATBHBIX MPOOJIEM, CTOAIMX HEpel] YeJIOBEYECTBOM U POJIb
XAMUHM B PELIEHUU STUX IPOOIIEM.

YdeHuK noayuum 603mM0HCHOCHb HAYUUMBCA'
- HWCIOJIb30BaThb METOJbl HAYYHOTO IIO3HAHHMS TIPU BBHINOJHEHUH TIPOCKTOB U  ydeOHO-
MCCIIEIOBATENIbCKUX 3aJad [0 M3yYEHHIO CBOWCTB, CIIOCOOOB TOJY4YEHHS U paclo3HaBaHUSA
HEOPraHUYECKUX BEILECTB;
- OOBSCHATH TPHUPOAY M CHOCOOBI 00pa3oBaHUS XWMHUYECKOW CBSI3M C IIENBIO OINPEACICHHUS
XAMHUYECKOW aKTUBHOCTH BEIIECTB;
- YCTaHaBJIMBATh TE€HETUYECKYIO0 CBSI3b MEXKIY KIaccaMHM HEOPraHMYECKMX M OpPraHHYECKHX
BEIIECTB JUIsi 0OOOCHOBAHUS NMPUHIMUITHAIBEHOW BO3MOXKHOCTHU TOJYYCHUSI COSTMHEHUN 3aJaHHOTO
COCTaBa U CTPOCHMS; 5
- YCTaHABJIMBATh B3aUMOCBS3U MEXAy (akraMu U Teopuel, IPUYUHON U CIECICTBUEM MPH aHATIN3e
poOJIEMHBIX CUTYalluii 1 000OCHOBaHUU IPUHUMAEMBIX PEIICHUI HA OCHOBE XUMUYECKUX 3HAHUH.

Peanusanus BOCIIMTATEJIBHOIO MOTEHIHAIA YPOKA

(Moayab «llIxobHbIH ypok» IIporpaMMbl BOCHIUTAHUSA):
— YCTAQHOBJICHUE JOBEPUTEIBHBIX OTHOIICHUM MEXKIy YYUTEIEM U YYECHUKAMH, IPUBJICUEHUIO UX
BHUMaHHUS K OOCyXKJaeMOH Ha Yypoke uHH(OpManuu, akTHUBU3AaLUU HMX IO3HABATEIbHON
JESITETIbHOCTH;



— MOoOYXJeHHE MKOJBHUKOB COONIONATh HA YPOKE OOLICIPUHSATHIE HOPMBI MOBEICHHUS, MPaBHIIA
oOlIeHUsT CO cTapuMU (YYUTEISIMH) U CBEPCTHHUKAMHU (ILKOJIBHUKAMH), HPUHIUIBI y4eOHOMN
JUCLUIUIMHBI U CAMOOPraHU3allH;

— MPUBJICYEHUE BHUMAHHUS IIKOJIBHUKOB K IEHHOCTHOMY aCIEKTy U3y4aeMbIX Ha YpOKax SIBJICHUH,
opraHusanus HuX paboOTel € IMOJIy4yaeMOM Ha YpPOKe COLMAIbHO 3HAYUMOW HHGOpMaLuei
MHULMMPOBAHUE €€ OOCYKAEHHUs, BBICKA3bIBAaHUS Y4YallUMUCSA CBOETO MHEHHUs MO €€ IOBOAY,
BBIPAOOTKH CBOETO K HEW OTHOIICHUS;

— HCIIOJI30BAaHUE BOCIMTATENBbHBIX BO3MOXKHOCTEH COJAEpKaHUs Y4eOHOro mpeaMmera uepes
JEMOHCTpALMIO [JETSIM IPUMEPOB OTBETCTBEHHOIO, TPAXIAHCKOIO TOBEACHMS, IPOSBICHUS
YEJIOBEKOJIIOOUST U JOOPOCEpAEUHOCTH, uYepe3 MOoAOOp COOTBETCTBYIOIMX TEKCTOB [UIS UTEHHS,
3a71a4 JJIs pellieHus1, IPOOJEMHBIX CUTYallMi 1711 OOCYKIECHHUSI B KIIAcCe;

— IpPUMEHEHHE Ha YPOKEe HHTEpPaKTUBHBIX (OpM paboOThl ydallMXCs: MHTEIUIEKTYaJbHBIX HID,
CTUMYJIUPYIOLMX II03HABATEIbHYI0 MOTHBAIIMIO HIKOJIBHUKOB; JUJAKTUYECKOTO TeaTpa, I
IIOJIy4EHHbIE Ha YPOKE 3HaHUs OOBITPBHIBAIOTCS B T€AaTPAIbHBIX OCTAHOBKAX; JUCKYCCHM, KOTOpBIE
JIAI0T YJallMMCsl BO3MOXKHOCTh IMTPHOOPECTH OMBIT BEIEHUSI KOHCTPYKTUBHOIO JMAJIOra; rPYyMIoBON
paboTsl WK paboTHl B Mapax, KOTOPbIE yJaT IIKOJIbHUKOB KOMaH/AHON padoTe U B3aMMOJIEHCTBHUIO C
JPYTUMH JETbMHU;

— BKJIIOUEHUE B YPOK UIPOBBIX MPOLENYp, KOTOPBIE MOMOTAIOT MOAJIEPKATh MOTUBAIMIO JIETEN K
MOJIyYEHUIO 3HAHUN, HaJaXKUBAaHUIO TO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIIEHWM B Kiacce,
MIOMOTalOT YCTAaHOBJICHUIO J0OpOXKenaTeabHON aTMOCc(epsl BO BpeMsl ypOKa;

— OpraHu3alnMsi HACTaBHUYECTBA MOTHBHUPOBAHHBIX M JpPYAUPOBAHHBIX yJalXCA Haj
OJIHOKJIACCHUKAaMH, UCHBITHIBAIONIMMHU TPYIHOCTH, JAIOIIETO IMIKOJIbHUKAM COI[MaIbHO 3HAYMMBII
OIBIT COTPYAHUYECTBA U B3aUMHOM IIOMOIY;

— UHUIMUPOBAHUE M TOJIECPKKA HCCIEIOBATENLCKOW JESITEIbHOCTH IIKOJIBHUKOB B paMKax
pealM3alMd MMM HWHIWBUIYAJIBHBIX W TPYIIIOBBIX HMCCIENOBATEIbCKUX IPOEKTOB, YTO JacT
IIKOJIBHUKAM BO3MOXXHOCTh IMPUOOPECTH HAaBBIK CaMOCTOSITEIBHOIO PpEIIeHUsS TEOPeTHUECKON
npoOsieMbl, HAaBBIK T€HEPUPOBAHHS M OGOPMIIEHUS COOCTBEHHBIX HJEH, HABBIK YBa)KUTEIBHOTO
OTHOLIEHUS K YYy)KUM ujesM, oQopMJIEHHbBIM B paboTax Jpyrux HccleoBareneii, HaBbIK
MyOJMYHOTO BBICTYIJICHUS Tepesl ayIuTOpHeH, apryMEHTUPOBAaHUS M OTCTaWBAaHHS CBOEH TOUKH
3pEHUSL.

COIEPKXAHUME ITPOI'PAMMBbI YYEBHOI'O KYPCA

Tema 1. BaxxHeiinme XxumMuyecKre MOHATHUS U 3aKOHBI (8 1)

AtoM. Xumndeckuid asieMeHT. M3oTonbl. [IpocThie U CIOKHBIE BEILIECTBA.

AtomHubIe opOuTay, s-, p-, d- u f-31ekrporbl. OCOOCHHOCTH pa3MEICHHUS 3JICKTPOHOB 110
opOUTANIIM B aTOMax MaJIbIX U OOJBIIMX NEPUOJOB. DHEPreTUUECKUEe YPOBHHU, MOAYPOBHU. CBA3b
MEPUOJAUYECKOTO 3aKOHA M IEPUOJUYECKOM CHCTEMBl XUMHYECKUX OJJIEMEHTOB C TEOpHUEH
ctpoeHusi atomMoB. KOpOTkMii M JOIUHHBINA BapuUaHThl TaOJUIBl XUMHUUYECKHX JJIEMEHTOB.
[Tonoxxenue B MmepuOAMYECKON cucTeMe XuMUueckux 3ieMeHToB [[. M. Menneneea Bomopoaa,
JAHTAHOMUJIOB, aKTUHOUJIOB U MCKYCCTBEHHO IMOJTYYEHHBIX JIEMEHTOB.

BanmeHTHOCTP M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. llepuoanueckoe H3MEHEHUE
BAJICHTHOCTH U Pa3MEPOB aTOMOB.

3aKOH COXpAaHEHUsI MAcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUH TTPU
XAMUUYECKHX PEaKUMAX, 3aKOH TMOCTOSHCGIBAa COCTaBa. BemecrBa MOJEKYISPHOTO H
HEMOJIEKYJIIPHOTO CTPOEHHSI.

Tema 2. CtpoeHue BemecTBa (7 4)

XuMuueckas CBsi3b. BuIpl U MexaHU3MbI 00pa30BaHHsl XUMUUYECKOU cBsizu. MoHHas
cBs3b. Katnonbsl u anumonnl. KoBamenTHas HCTIOJIApHAast CBA3b. Kosanentunas moJisAipHast CBA3b.
DJeKTpoOoTpUIIaTENbHOCTh. CTENeHb OKuCIeHUsA. Mertamnuueckass CBsi3b. BomopojHasi CBSI3b.
[IpocTpancTBEHHOE CTPOEHUE MOJIEKYST HEOPTAaHUYECKUX U OPraHUUYECKUX BEIEeCTB.

TUnbl KPUCTATUTMYECKUX PEHIETOK U CBOMCTBA BEIIECTB.

[TprarHbI MHOTOOOpA3MsI BEIIECTB: M30MEPHU S, TOMOJIOTHS, aJUIOTPOITHSI, H30TOMHS.



Jdemoncrpanun. Mojend HMOHHBIX, ATOMHBIX, MOJICKYJISPHBIX U METaUTMYECKUX
KPUCTAJUIMYECKUX peIeTOK. Moaenu MOoJIeKysl H30MEpPOB, TOMOJIOTOB.

Tema 3. Xumuueckue peakuuu (6 4)

Kinaccuukanus XaMuyeckuX peakiuii B HEOPraHUYECKON U OpraHUYeCcKOd XUMHUH.

CKopocTh peakiMM, €€ 3aBUCHUMOCTb OT pa3InyHbIX (PAKTOPOB. 3aKOH AEHCTBYIOLIMX
Macc. DHeprusi akruBanuu. Kartamus m karanmsatopbl. OOpaTUMOCTb peakuuii. XuMHYECKOe
paBHOBecue. CMeIleHWE paBHOBECHS IOJ JCHCTBHEM pa3nu4HbIX ¢akrtopoB. [Ipunmun Jle
Hlatense. [Ipon3BOACTBO CEPHOM KHCIOTHI KOHTAKTHBIM CIIOCOOOM.

JeMoHcTpanuu. 3aBUCUMOCTb CKOPOCTH PEAKLUH OT KOHLIEHTPALUHU U TEMIIEPATYpHI.
Paznoxenune nepokcuaa BOAOPOia B MPUCYTCTBUH KaTajln3aTopa.

JlaGopaTopHble onbIThI. V3yueHue BIUSHUS DPA3TUYHBIX (PAKTOPOB HAa CKOPOCTh
XAMHUYECKON PEAKIUH.

PacueTHsle 3anaun. Boruncienus maccol (KOJMYECTBa BEILIECTBA, 00beMa) IMPOIYKTa
peakuuu, €ciu HM3BECTHA Macca HMCXOJHOIO BEILECTBA, COJEPIKAILETO ONPEIECIICHHYIO JI0JI0
MIPUMECEH.

Tema 4. PactBopsl (10 1)

Hucnepcusie cuctembl. McTuHHBIE pacTBOpbl. CHocoObl BBIPaKEHUS] KOHILEHTpAIUuu
pPacTBOPOB: MaccoBasl JOJsI PACTBOPEHHOTO BEIECTBA, MOJIsIpHas KOHIeHTpauus. KommounHsie
pacTBOpPHI. 30J11, TEIIH.

DnekrponuTrdeckas aucconuarnus. CuiibHble HW  cialdble AJeKTpoiauThl. KuciaotHo-
OCHOBHBIE B3aUMOJIeHCTBHS B pacTBopax. Cpena BOAHBIX PAacCTBOPOB: KHCINas, HEHTpalbHasi,
nienoyHasi. Monnoe npousBenenue Boabl. Bonopoausiit nmokaszarens (pH) pactBopa.

['uaponu3 opraHUYEeCKUX U HEOPTaHUYECKUX COCTUHECHU .

JlaGopaTopubie onbIThl. OTNpeeNeHre peakiuu Cpebl YHUBEPCAIbHBIM UHAUKATOPOM.
I'maponus cosen.

HemoncTpamuu. OtmpeesieHue CpeApl  pacTBOpa ¢ IOMOIIBI0  YHHUBEPCATHHOTO
unaukaropa. Dddexr Tunmans.

PacueTHble 3amaum. BrerumcieHue macchl (KOJIMYECTBA BEIIECTBA, 00bEMA) MPOIYKTA
peaKkuuu, eciu Jyid ero MoJy4eHHs JaH pacTBOpP C OMpEAeIeHHOM MaccOBOM J10Jiel MCXOAHOTO
BEIICCTBA.

Tema 5. DiexTpoxummndeckue peakuuu (7 4)

DNEKTPOXUMHUYECKHI psiJi HAPsHKEHUH METaJuIoB.

O6ume crnocoObl MOTY4SHHS METaJIOB.

DJIEKTPOJIU3 PACTBOPOB M paciiiaBoB. [loHsaTHE 0 KOppo3uu MeTamuioB. CriocoObl 3aIThI
OT KOPPO3HH.

JemoHcTpanuu. Oiekrponu3 pactBopa ximopujaa wmenu(Ill). OmnbiTel 1o  Koppo3uu
METaJIJIOB U 3aIlTE OT Hee.

Tema 6. Metanisl (12 1)

Tlomo)xeHne MeTajlioB B nepnomémecxoﬁ CHCTEeME XUMHYeCKHx 3jieMeHTOB [[. WM.
MennieneeBa. OOmme CBOMCTBa METAJIIOB.

O630p MeTaiOB IVIaBHBIX HoArpynn (A-rpymm) HEepUOJUYECKON  CHCTEMBbI
XUMHYECKIX JIEMEHTOB.

O630p MetayuioB 1mobouHbX mnoarpynn (b-rpynm) nepuoguveckoi  cHCTEMbI
XUMHUYECKHX JIEMEHTOB (Me/b, IINHK, TATaH, XPOM, KeJe30, HUKENb, TUIATHHA).

CriaBbl METaJLIOB.

OKCH/IBI U TUJIPOKCH Il METAJLIOB.



JemoncTpanuu. O3HakoMJIeHHE ¢ oOOpa3laMl METalIOB M WX COCAMHEHUM.
BzanMonelicTBre MENOYHBIX U IIEI0YHO3EMEIBHBIX METAIIOB ¢ BOIOM. B3anMoaecTBre MeIH ¢
KHUCJIOPOJAOM U CEPOM.

JlaGopaTopHbie ONBITHI. 3HAKOMCTBO ¢ 00pa3aMu METAJUIOB U UX pyaaMu (paboTa ¢
KOJUTEeKITUSAMH ). B3anmmoelicTBre IMHKA U Keje3a ¢ paCTBOPaMH KUCJIOT U IIETIOYCH.

PacueTHble 3agaun. PacueTsl Mo XMMHYECKUM YpaBHEHUSIM, CBSI3aHHBIE C MAaCCOBOM
JIOJIEN BBIXOJIA MPOJAYKTA PEAKMU OT TEOPETUUECKHA BO3MOKHOTO.

Tema 7. HemeTanasl (10 4)

O0630p cBoiictTB  HemeTawioB. OKHUCIUTEIBHO-BOCCTAHOBHTEIBHBIC CBOMCTBA
TUNUYHBIX HeMeTaIoB. OKCUIBI HEMETAIOB M KHCIOPOJCOACPKAIME KUCIOTh. BogopoaHbie
COEMHEHMS HEMETAJIIIOB.

I'eneTnyeckast CBsI3b HEOPTAHMYECKUX M OPTAHMYECKUX BEIIECCTB.

Jemoncrpamuu. OOpasubl  HemeTauioB. OOpas3ibl  OKCHJOB HEMETAUIOB U
KUCIIOpOJIcoaiepKauMX KucioT. ['openue cepsl, Gocopa, keneza, MarHus B KUCIOPOJE.

JlabopaTopHble onbITHI. 3HAKOMCTBO C 00pa3llaMy HEMETAJJIOB U UX MPUPOJHBIMU
coequHeHus MU (paboTa ¢ KoJIeKIusaMu ). Pacio3HaBanue XJ0puaoB, cylb(PaToB, KapOOHATOB.

Tema 7. Xumus v :xKu3Hb (6 1)

XumMHuecKas TPOMBIIUIEHHOCTb.

XuMH4YeCKast TEXHOJIOTHSL.

UépHnas metamuryprus. JloMeHHas neus. ArioMepanus.

Kucnopoansiit kouBekTop. be3oTxoqH0e Mpou3BOACTBO.
DKOJNOrHYecKUl MOHUTOPUHT. [IpenensHo 1onycTuMble KOHIIEHTPALlUH.

TemaTnyeckoe NJIaHUPOBaAHUE

Tema Kouauuvecro | Ucnoab3zoBanue IOP u [IOP
JacoB
1. BaxHeiilmme XuMH4YeCKHUe 84 http://college.ru/himivya/

IMOHATHUA U 3AKOHbI
http://www.chemnet.ru

http://experiment.edu.ru

http//schooll-
sector.relarn.ru/nsm/

http//him-school.ru

2. CrpoeHmne BelecTBa 7 q http://college.ru/himivya/

http//www.chemnet.ru

http://experiment.edu.ru

6 http://school-
sector.relarn.ru/nsm/

http://him-school.ru

3. XuMHYeCKHe peaKkuun 64 http//college.ru/himivya/

http//www.chemnet.ru

http://experiment.edu.ru



http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://him-school.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://him-school.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/

http//schoo-
sector.relarn.ru/nsm/

http://him-school.ru

4. PacTBOpBI

104

http://college.ru/himivya/

http//www.chemnet.ru

http://experiment.edu.ru

http//school-
sector.relarn.ru/nsm/

http://him-school.ru

5. DJeKTPOXHMHUYECKHE peaKInuu

74

http://college.ru/himivya/

http://www.chemnet.ru

http://experiment.edu.ru

http://school-
sector.relarn.ru/nsm/

http//him-school.ru

6. MeTa/Libl

124

http//college.ru/himivya/

http//www.chemnet.ru

http://experiment.edu.ru

http://school-
sector.relarn.ru/nsm/

http//him-school.ru

7. HemeTauabl

10 g

http//college.ru/himivya/

http//www.chemnet.ru

http://experiment.edu.ru

http//schoo -
sector.relarn.ru/nsm/

http://him-school.ru

8. XumMuf u KU3Hb

A

http//college.ru/himivya/

http//www.chemnet.ru

http://experiment.edu.ru

http//schooll-
sector.relarn.ru/nsm/

http://him-school.ru

Htoro

68 u



http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://him-school.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://him-school.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://him-school.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://him-school.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://him-school.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://him-school.ru/

Tembl npoexToB 1J1 11 kiacca

BnusHue BUIOB XMMUYECKOHN CBSI3U HA CBOMCTBA BEILECTB.

Hcropusa Ha3BaHWI HEOPTrAaHUYECKUX BEILECTB.

MeTtanibl ¥ UX CIIJIaBbl B HALLEH KU3HMU.

HcTopust OTKpBITHS HEOPTAHUYECKUX BEIECTB.

Jlaypearst HoGeneBckoit mpemuu B 00JIaCTH XUMUU.

XuMus Ha BOEHHOI ciryx0e.

Posb xumuu B OCBOEHHH KOCMOCA.

Bpems B xumnu. CKOpoCTh XMMHUYECKON PEAKIIMU - OT YEr0 OHA 3aBUCHUT?
["anpBanomIacTHKa U TalbBaHOCTETUSL.

I'mpponus conent

MerTamnibl — Matepuan s CO31aHUs IEJEBPOB MUPOBOIO HCKYCCTBA.
MuHepanpHas BOJA - YHUKAJIBHBIN 1ap IIPUPOLBL.

MuHepanbHbIe yI00pEeHUSI.

CoBpeMeHHBIE CTPOUTEIBHBIE MATEPUAIIBI B APXUTEKTYPE TOPOOB.
Teopus 2IEKTPONMTUYECKON TUCCOLAAIMH.

Yno6penus — noopo wim 3107

VYrpaBieHne 0OpaTUMBIM XUMUUYECKUM ITPOI[ECCOM.

Yro onpenensieT GopMy KpUCTAJUIOB COJICH: aHHMOH WJIM KaTHOH.






