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1. IosicHUTeIbLHASA 3aMHCKA

[Tporpamma pazpaboTaHa B COOTBETCTBHH C:

®denepanbHbIM 3ak0HOM «O06 oOpazoBanuu B Poccuiickoit @enepanun';

[TopsiikoM opraHu3amnyy U OCYIIECTBIICHUs 00pa30BaTENbHOM AEATEIHLHOCTH TI0 OCHOBHBIM
0011e00pa3oBaTebHBIM IPOTPaMMaM — 00pa30BaTEbHBIM IPOTPAaMMaM HaYaJIbHOTO
00111eT0, OCHOBHOTO OOIIETO U CPEAHETro 00IIero oopa3oBanus,

®denepalibHbIM rOCYAApCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEIHETO OOIIETOo
o0Opa3zoBaHus, yTBEP)KICHHBIM ITPUKa30M MUHUCTEPCTBAa 00pa30BaHus U HayKu Poccuiickoii
denepauun

[IpumepHoil mporpaMMoi IUCHUIUIMHBI, YTBEPKIEHHONH MUHHCTEPCTBOM 00pa30BaHus U
Hayku Poccuniickoint ®enepanuun

Y4eOHoro 1miaHa, rojJI0BOTr0 KaJleHJapHOT0 y4eOHOTo rpaduKka 1 JOKaJIbHBIX aKTOB
MYHHMIMIIAIBHOTO Ka3€HHOTo 00111e00pa30BaTebHOTO YupexaeHus «boposisHckas
cpenHsisi oOeodpaszoBarenbHast mkoja» Ha 2021-2022 yuyeOnbrit ron. CoracHo
o0pa3oBaTeIbHOMY CTaHJAPTY, IVIaBHbIE Ueau cpeonezo 00uie2o 00pazo6anus COCTOSAT:

B IPUOOpPETEHNH 3HAHUN, YMEHUH U CITIOCOOOB JESITENbHOCTH, CIIOCOOCTBYIOIINUX
(hopMHUPOBAHUIO LIETOCTHOTO MPEACTABIECHUS O MUPE;

B paSBI/ITI/II/I OIIbITA p33H006p33HOI\/'I JACATCIIBHOCTH, CAMOIIO3HAHUA U
CaMOOTIPEICIICHNS B 0CO3HAHHOM BbIOOPE WHIMBHUIyAIbHOM 00pa30oBaTeIbHOM
TPACKTOPHUH 1 TPO(PECCHOHATILHOMN JCATEIHHOCTH.

Bosnbioit Bkiaa B JOCTIXKEHHUE ATHX IIEJIEH CpeHero o0Iiero oopa3oBaHusi BHOCUT

u3yuenHue xumuu, KOTopoc IIpru3BaHo obecneuums.

(dhopmMupoBaHHE €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B KOTOPOH CHCTEMa XUMHUYECKUX
3HAHWUH SIBIISICTCS €€ BAXKHECHIITNM KOMIIOHEHTOM;

pa3BUTHE UHTEIEKTYallbHOTO U HPABCTBEHHOTO MOTEHIIMAja
CTapUIEKIACCHUKOB, (OPMUPOBAHUE Y HUX SKOJOTHYECKHU TPAMOTHOTO B
y4eOHOM UnpodecCHOHANTbHON AEITEIbHOCTH, a TAKXKE B OBITY;

OCO3HAHHUC Y CTapIICKIIACCHUKOB HCOGXO,I[I/IMOCTI/I B Pa3BUTUH XUMHHU U XUMHAYECKOH
IIPOMBIINIJICHHOCTH, KaK HpOHBBOI[PITGJ'IBHOfI CHJIBI 06H_I€CTB8.;

IIOHMMAaHHC HCO6XOI[I/IMOCTI/I 0e3011aCHOro O6paIJ_[CHI/I$I C BCIICCTBAMHU U
MaTrepuajlaMu, UCIOJIb3YEMbIMH B HpO(i)CCCHOHaHLHOﬁ u HOBCCHHCBHOﬁ
KHU3HU.



Ienamu usyuenus xumuu é cpeoHeil WKoe AGNAIOMCA.

1) BHUJICHHUC U IIOHMUMAHUEC 3HAYUMOCTU XUMHNYCCKUX 3HAaHUU AJId KQKA0T0 4JICHa COLMyMa,
YMCHHC OLCHUBATH PA3JIMYHBIC (l)aKTBI n ABJICHHUA, CBsA3aHHBIC C XHMHYCCKUMHU
00BEKTaMHU M TIPOIECCAMH HAa OCHOBE OOBCKTHBHBIX KPUTEPHEB W OIpPEACIEHHOU
CUCTEMBI IIEHHOCTEH, (QOpMYyIHpOBaTH W OOOCHOBBIBATH COOCTBCHHOE MHCHHE U
yOexieHue;

2) TOHMMAaHUE POJHM XHMHU B COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTUHE MHUpPa M
UCIOJIb30BAHNE XMMMUYECKUX 3HAHUN i OOBSICHEHHS OOBEKTOB M IPOILIECCOB
OKpYXAalolled  JIEHCTBUTEIBHOCTH —  NPUPOAHOW, COLUMAIBHOM, KYyJIbTYPHOW,
TEXHUYECKOM CpeJibl;

3) dopMmupoBaHHE Yy CTapIICKIACCHUKOB MPH H3y4YCHHWH XHMHH OIbITA MO3HAHUS U
CaMOIIO3HAHUA C IIOMOIIBK) KIKOYEBBIX KOMIIETEHTHOCTEHN (KJ'IIO'—ICBI)IX HaBI)IKOB),
KOTOPBIE MMCIOT YHHBCPCAJIBbHOC 3HAUCHHUC JJId PA3JIMYHBIX BUIOB JACATCIBHOCTH, —
MOWCKa, aHalM3a W O00paboTKM WH(OpPMAIUM, W3TOTOBJICHHE HWH(HOPMAIIMOHHOTO
OpoAYKTa W €ro MpPE3CHTAlHNHU, MIIPUHATUA pemeHHﬁ, KOMMYHHUKAaTUBHBIX HABBIKOB,
0e301acHOTO OOpaIeHus ¢ BEIeCTBAaMH, MaTepHaIaMy M MPOIECCaMy B ITOBCETHEBHOM
YKU3HH U TPO(PEeCCHOHATBHON JTeITeTbHOCTH.

4. Mecmo npeomema 6 yueoHoM niane

Kypc xumuum B cpenHeil mikone mnpeaycMmarpuBaercs PenepaibHbIM TOCYIapCTBEHHBIM

00pa3zoBaTeIbHBIM CTAHJAPTOM KaK COCTaBHAs 4YacTh IMpeIMETHOW obOyactu «EcTecTBeHHO-

Hay4YHbIE TTPEIMETHI».
[Ipu cocTaBneHuun paboyeit mporpaMMbl ObLT YITeH (eepalibHbI KOMIIOHEHT [ 0Cy1apCTBEHHOTO CTaHIapTa,
KOTOPBIA YCTaHABIMBAET 00s13aTEILHBIN MUHUMYM coJiep>kaHus Kypca xumuu B 10-11 kimacce. denepanbHblil
0a3uCHBIN y4eOHBIN MUIaH U1 00pa3oBaTeIbHBIX yupexkaeHui Poccuiickoit deneparnuu oTBOAUT 68 4acoB Jjist
00s3aTeNpHOr0 U3YYeHHs Y4eOHOTO MpeMeTa Ha 3Tarne CpeHero ooIiiero 0opa3oBaHus U3 pacyera 2y4eOHbIX
yaca B Henenmo. [lanHas paboyas mporpamMma peanusyeTcsi B yueOHUKax ajsi o01ieo0pa3oBaTenbHbIX
yupexxaenuit apTopoB ['.E. Pymsutuca u @.I". ®enpamana «Xumus. 10 knace» u «Xumus 11 kimacey.

PaGoyas mporpamma cocTaBiieHa Ha OCHOBE MpOTrpaMMbl  00IIEC0Opa30BaTEIbLHBIX
yupexxaenuit mo xumuu 10-11 knaces, M.H. AdanacbeBa, - Mocksa «IIpocemnienue», 2020
r. K ydeOHMKaM s oOmeoOpazoBaTenbHbiX yupexjaenuid I.E. Pymutnca u O.I.
@enpamana «Xumua. 10 xmace», «Xumusa — 11 kmace», MockBa «lIpocBemienue» B
cootBercTBUH ¢ PI'OC cpennero obuero

2.

IInanupyemsle pe3yJibTaThl.
IIpenmerHble, MeTanpeAMeTHbIC H THYHOCTHBIE Pe3yJIbTAThI 0CBOCHHUS Y4eOHOI0 peaMeTa

«XHUMHUA».



IIpenmeTHbIe pe3yJbTaThl (0a30BbIi YPOBEHD):

¢ chOpMHUPOBAHHOCTD NPEICTABICHUN O MECTE XUMHUH B COBPEMEHHOI Hay4YHOU KapTHHE MUPA;
MOHUMAHKE POJIM XUMUU B POPMUPOBAHUHU KPYro3opa v (pyHKIIMOHATLHOUM IPaMOTHOCTH YEJIOBEKa
JUISL pELIeHUs TPAaKTUYECKUX 3a/a4;

® BJIQJICHHE OCHOBOIIOJIATAOIIMMH XHMHYECKUMH MTOHATUSIMH, TEOPUSIMHU, 3aKOHAMH U
3aKOHOMEPHOCTSMU; YBEPEHHOE MOJb30BAHUE XUMHYECKON TEPMHUHOJIOTUEN U CUMBOJIMKOM;

e BJaJICHHE OCHOBHBIMHU METOJIAMH HAYYHOTO TIO3HAHUS, UCTIOJIb3yEMBbIMU B XUMUH: HAOIOICHUE,
OTIMCaHMe, U3MEPEHHE, IKCTIEPIMEHT; yMEHHE 00padaThIBaTh, OOBACHATH PE3YIIbTAThHl IPOBEACHHBIX
OTIBITOB M JICJIATh BBIBOJIBI; TOTOBHOCTH U CIIOCOOHOCTH METO/IbI TIO3HAHUS TP PEIICHUN
MPAaKTUYECKUX 3a]1aY;

¢ chOpMHUPOBAHHOCTH YMEHUS J1aBaTh KOJIMYECTBEHHBIC OIIEHKU M MTPOBOIUTH PACUETHI 110
XUMHYECKUM (popMyiiaM ¥ ypaBHECHHSIM;

e BJIAJICHHE MTPaBUJIAMU TEXHUKH 0€30ITaCHOCTH MPH MCTIOIb30BAaHUHM XUMHUECKHUX BEIIECTB;

¢ chOPMHUPOBAHHOCTH YMEHHSI POBOINUTH SKCIIEPUMEHTHI Pa3HON TUAAKTUYECCKON HAITPABICHHOCTH;

e chopMUPOBAHHOCTH YMEHHUS OKA3bIBATh MIEPBYIO IIOMOIIb ITPH OTPABJICHHSX, 0KOT'aX M IPYTHX
TpaBMax, CBSI3aHHBIX C BELIECTBAMU U JJAOOPATOPHBIM 000pPYI0BAaHUEM.

MetanpeaMeTHbIe pe3yJIbTaThl:

e chopmMUpPOBAHHOCTH YMEHUS CTABUTH LIEJIU U HOBBIE 33/1a4M B yueOe U M03HaBaTeIbHOM
NesITeNIbHOCTH;

® OBJIAJICHUE PUEMaMH CAMOCTOATEIBHOTO TUTAHUPOBAHUS ITyTeH JOCTUKEHUS LENH, YMEHUS
BBIOMPaTh A3PHEKTUBHBIE CIIOCOOBI PEIICHUS YICOHBIX M TTO3HABATEIILHBIX 3a/1a4;

e chopMUPOBAHHOCTH YMEHUSI COOTHOCUTH CBOM JICHCTBHUSI C INIAHUPYEMBIMU PE3YIbTaTaMH;

e chopMUPOBAHHOCTH YMEHUS OCYILECTBIATH KOHTPOJIb B IIPOLIECCE TOCTHKEHUS pe3ylbTara,
KOPPEKTUPOBATh CBOM JCHCTBHUS;

e chopMUPOBAHHOCTH YMEHHUS OIICHUBATH MPABMUIHHOCTD BBIMOTHEHHS YYEOHBIX 3a/1a4 U
COOTBETCTBYIOIIME BO3MOXKHOCTH MX PELICHHUS;

® BBICOKUH YPOBEHb KOMIIETEHTHOCTH B 001acTu ucnosib3zoBanus UKT;

e chopMUPOBAHHOCTH HKOJIOTUYECKOTO MBIIILICHUS;

¢ chopMUPOBAHHOCTH YMEHUS MMPUMEHSATH B IO3HABATEIHHOM, KOMMYHUKATUBHON U COITUATBHON
MPaKTUKE 3HAHUs, IONy4EeHHbIC MTPH U3yYCHHUH MPEAMETA.

JInyHOCTHBIE Pe3YabTATHI:

¢ chopMUPOBAHHOCTH MOJOKUTEIHHOTO OTHOIICHUS K XUMHH, YTO 00yCIaBIMBaeT MOTUBAIUIO K

yueOHOM eI TEeIbHOCTH B BRIOpaHHOU cdepe;

L4 C(bOpMI/IpOBaHHOCTB YMCHUA pCIIaTh HpOGJ’IeMBI TMOUCKOBOI'O U TBOPUCCKOTO XapaKTEpa,



e chopMUPOBAHHOCTH YMEHUS MTPOBOIUTH CAMOAHAIIU3 U OCYIIECTBIIATH CAMOKOHTPOJIb

CaMOOLIEHKY Ha OCHOBE KPUTEPUEB YCIIEIIHOCTH;
¢ chOpMHUPOBAHHOCTH HABBIKOB MPOSIBIICHHS TI03HABATEILHON MHULIMATHBEI B yUeOHOM

COTPYIHHUYECTBE.

ILnann MDbI bTATHI N3VICHN A VUCOHOIO I1 MeTa «XMMHUS:

B pesynbraTe nzydeHus yaeOHOTO mpeaMera « XMMEsD Ha YpOBHE CpeTHero o0miero o0pa3oBaHus:

BbInycKHHK HAY4YHTCS:

pacKpbIBaTh Ha MMpUMeEpax poJib XUMUU B JOPMUPOBAHUN COBPEMEHHOM HAYYHOU KapTUHBI MUpa U B
MPAKTUYECKOU JIeITEIbHOCTH YEJI0OBEKa;

JEMOHCTPHUPOBATH HA IPUMEPAX B3AUMOCBSI3b MEXKYy XUMUEH U JPYTUMH €CTECTBEHHBIMU HAyKaMHU;
pacKpbIBaTh Ha MpUMepax MOJI0XKEHHU TEOpUN XUMHUYecKoro crpoenust A.M. byrneposa;

nmoHuMath ¢uszndeckuii cMmbica [lepuonnueckoro 3akona /.M. MenzaeneeBa u Ha €ro OCHOBE OOBSICHATH
3aBUCHMOCTh CBOWCTB XHUMHYECKHX DJIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB OT DJIEKTPOHHOTO
CTPOCHHS aTOMOB;

OOBSCHATh MPUYUHBI MHOTOOOpasWsi BEIIECTB HAa OCHOBE OOIIMX MPEACTABJICHHH 00 WX COCTaBe W
CTpOEHUH;

MPUMEHSTH MpaBHJIa CUCTEMAaTUYECKOM MEXKIyHapOJAHON HOMEHKJIATYphl KaK CpeACTBa pa3iHueHUs U
UICHTU(PUKAIIMY BEIIECTB 110 UX COCTaBY U CTPOCHHUIO;

COCTaBIISAITh MOJIEKYJSIPHBIE M CTPYKTYpHble (OpPMY/Ibl OpraHMYECKHUX BELIECTB KaK HOCHTENeH
nH(pOpPMALlUd O CTPOCHUHU BELIECTBA, €r0 CBOWCTBAX M MPHUHAJUICKHOCTH K OIPEICICHHOMY KIaccy
COCAMHCHU;

XapaKTepH30BaTh OPraHMYECKHE BEIIeCTBA IO COCTaBY, CTPOEHHUIO M CBOICTBaM, YCTaHABJIUBATbH
MIPUYMHHO-CIICJICTBEHHBIE CBSI3U MEX/1y JAHHBIMU XapaKTePUCTUKaMU BEIIECTBA;

MPUBOJIUTh TPHUMEPHl XUMHUYECKUX pEaKLUW, PACKPHIBAIOLIUX XapaKTepHble CBONCTBA THIHMYHBIX
MIpeJICTaBUTENIeH KIIaCCOB OPraHUYECKUX BEIIECTB C LIETbI0 UX UICHTU(PHUKAIIMN U 00bICHEHUSI 00JIacTH
MIPUMEHEHHS;

MIPOTHO3UPOBATh BO3MOXKHOCTH TMPOTEKAHUS XWMHUYECKUX pEakIuid Ha OCHOBE 3HAHHMHA O THIAX
XMUMHUYECKOH CBS3H B MOJIEKYyJaX PEareéHTOB M UX PEaKIMOHHON CIIOCOOHOCTH;

WCIOJIb30BaTh 3HAHMSI O COCTaBE, CTPOCHMM M XHUMHYECKHX CBOWCTBAX BEIIECTB JUIsI OE30MacHOTO
MIPUMEHEHHUS B IPAKTUUECKOU IeATENIbHOCTH;

MPUBOJIUTH MPUMEPHI MPAKTUYECKOTO UCTOIL30BaHUS MPOAYKTOB MepepadoTKu HE(DTH U MPUPOTHOTO
ra3a, BBICOKOMOJIEKYISIPHBIX COCOUHEHHH (MOMUATUIICHA, CHHTETUYECKOTO KaydyKa, aleTaTHOTO

BOJIOKHA);



MMPOBOAWUTL OIIBITBI IO PACIIO3HABAHWIO OPraHUYCCKHUX BCUICCTB: TJIMLCPHUHA, chyCHOfI KHCJIOTHI,
HCIIPCACIIbHBIX JKHUPOB, TJIIOKO3bI, Kpaxmajia, OeIKOB — B COCTaBe MMUIICBBIX TMPOAYKTOB H
KOCMETHUYECKHX CPE/ICTB;

BIIQJICTh NIPAaBHJIAMU U TIprueMaMu 0e30MacHON padOThl ¢ XUMUYECKIMH BEIIECTBAMU, U JIA00OPATOPHBIM
o0opynoBaHuEM;

YCTaHaBJIMBATb 3aBUCUMOCTb CKOPOCTH XUMHAYECKOU peakuuu U CMCHICHUA XUMHUUYCCKOI'O pPaBHOBCCHA
OT pa3iuyYHBIX (AKTOPOB C IICIBIO ONPEICIICHUS ONTUMAIBHBIX YCIOBHWA MPOTEKAHUS XHUMHYECKUX
MIPOIIECCOB;

MIPUBOJIUTH TIPUMEPHI THIPOJIM3a COJICH B TTOBCETHEBHOM JKU3HH YCIIOBEKA;

MNPUBOIUTE HNPUMEPLI OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ B IpUpPOAEC, IMPON3BOJACTBCHHBLIX
IpoIeccax M KHU3HEACSITeILHOCTH OPTaHN3MOB;

MNPUBOJUTH MPUMEPBI XUMHWYCCKUX peaKHI/If/'I, PACKPBIBAIOIINX O6HII/I€ XUMHUYECKHE CBOMCTBA IMPOCTBIX
BEIIECTB — METAJUIOB U HEMETAJUIOB;

MIPOBOJIMTH PAcUeThl Ha HAXOXKJICHUE MOJICKYISIpPHON (POPMYITBI YTIIEBOJAOPOIa IO MPOYKTaM CTrOpaHUs
M IO €r0 OTHOCUTEILHON IIIOTHOCTH U MaCCOBELIM JOJIAM 3JIEMEHTOB, BXOIAIINX B €I'0 COCTAaB,

BJIQZICTE IIpaBUJIaMHU 0€e301acHoOro O6paH_[eHI/I${ C €AKMMH, TOPHOYHMMU H TOKCHYHBIMH BCUICCTBaAMU,
CpeAcTBaMu OBITOBOW XHMHU;

OCYIIECTBIISITh TIOUCK XHUMHYECKOW WH(POpPMAIMU TIO0 HA3BaHUSAM, HICHTH(UKATOpam, CTPYKTYPHBIM
(dhopmyam BeIIecCTB;

KPUTHYECKH OLICHWBATh W WHTEPIPETHPOBATH XHMHUYECKYI0 WH(POPMAIHIO, COIACPXKAINIYIOCS B
COOOIICHHSAX CPEACTB MacCcOBOM MH(popManuu, pecypcax MHTepHETa, HaAydYHO-TIOMYJISPHBIX CTAThSIX C
TOYKH 3PCHUS €CTECTBEHHO-HAyYHOW KOPPEKTHOCTH B LENSIX BBISBICHUS OMIMOOYHBIX CYXKICHHH H
(dbopmupoBaHus COOCTBEHHO MO3UIINH;

MPEJCTaBIATh ITyTH PEIICHUS TJI0OATBHBIX MPOOJIEM, CTOSIIMX MEPEe]] YSIIOBEUECTBOM: IKOJIOTUICCKUX,

OQHCPICTHUYCCKHX, ChIPbCBLIX, U POJIb XUMHH B PCHICHUH 3TUX np06neM.

BbINyCKHHUK NOJTYy4YUT BO3MOKHOCTh HAYYHThHCS:

WJUTFOCTPUPOBATh HA NPUMEPAX CTAHOBJICHUE U 3BOJIIOLUIO OPraHMYECKOM XUMHUM Kak HAyKd Ha
Pa3IMYHBIX UCTOPUUYECKUX ITANAX €€ PA3BUTHS;

HCIOJIb30BAaTh METOJIbl HAYYHOTO MO3HAHUS MPH BBITIOJHEHUH MPOEKTOB U Y4€OHO-UCCIIEIOBATENCKUX
3a/1a4 10 U3y4EHHUIO CBOMCTB, CMIOCOOOB MOMYYEHHS M paCliO3HABAHUS OPraHUYECKIX BEIIECTB;
OOBSCHATH TPUPOLY U CIOCOOBI 00pa30BaHUS XWMUYECKOW CBSI3U: KOBAJICHTHOW (TIONSPHOM,
HEMOJIAPHOW), HMOHHOW, METaJUIMYECKOW, BOJOPOJHOW — C MENbI0 OMNpEeNeNieHUs XUMUYECKOU

AKTUBHOCTH BCIICCTB,



® YCTAaHABJIMBATh TEHETHYECKYIO CBSI3b MEXKIY KJIacCaMH OPraHWYECKUX BEHIECTB IS 0OOCHOBaHUS
MPUHLUIHAIBHON BO3MOYKHOCTHU IIOJIyYE€HHSI OPraHMYeCKUX COEAMHEHUH 3aJaHHOTO CocTaBa H
CTpOEHUS;
® YCTAaHABJIMBATH B3aMMOCBS3UM MEXIy (akTaMd U Teopued, NMPUYMHOW M CJIEACTBHEM IPH aHAIN3E
pOOJIEMHBIX CUTYalluii 1 000CHOBAaHUY MPHHUMAEMBIX PEIICHHU HA OCHOBE XMMHYECKHX 3HAHUH.
3. Coaep:xanue yue0HOro npeamera « XuMus» B y4eOHOM IIaHe
B aBTopckoii mporpamme M.H. AdanacreBa Ha m3yueHune kypca xumuu B 10-11 xmaccax orBomutcs 70
yacoB ( 1o 344 B rofy).
B paspaGoranHoii paboueii mporpamMmMe Ha m3ydeHue kypca xumun B 10-11 kmaccax COOTBETCTBEHHO
otBouTCs 70 gacoB (1o 34 4 B ro1y).
DopMyIHPOBKY Ha3BaHUI pa3/IesioB U TEM COOTBETCTBYIOT aBTOPCKO nmporpamme. Bee mpakTuueckue padoTsl,
JEMOHCTpallMi U JIaDOpaTOPHBIE OMBITHI B3SATHI U3 TporpaMMebl Kypca xumun it 10-11 knaccoB aBTopa

M.H. AdanacbeBoii.

Tabaunua cogepxxanust yueOnoro npeamera «Xumus» 11 kaace.

Pa3gennl, TeMbl Pabouasn
nporpamMma

[ToBTopenue kypca xumun 10 kmacca 2

19
Pa3nen Ne 1. Teopernueckue 0CHOBBI XMMHUH
Tema 1.1 Baxneimue XuMUUECKHUE TIOHITHS U 3aKOHBI 8
Tema 1.2 CrtpoeHue BemecTBa 7
Tema 1.3 Xumudeckue peakiuu 6
Tema 1.4 PactBOpBI 10
Tema 1.5 DnekTpoXUMUYECKUE peaKIun 7
Pa3znen Ne 2. Heopranudeckasi XuMusi 22
Tema 2.1 Metayusl 12
Tema 2.2 Hemertanbl 10
Paszgen Ne 3. Xumus v ’Ku3Hb 6
Pe3epBHOe Bpemst 2
Bcero 68




JkaHue y4eOHOro npeamera
11kaacc (684; 14. B Henemo)

TeopeTnyeckune 0CHOBbI XMMHHU

Baxneilre XuMudecKkre MOHATUS U 3aKOHbI. XUMHYECKHUH 3JIeMEHT. ATOMHBII HOMep. MaccoBoe uuciio.

Hyxmuael. Paguonyknuast. M30TomsL.

3aKOH COXpaHEHMsI MacChl BEIIECTB. 3aKOH COXPaHEHUs U MpeBpallleHus sHepruu. Jlegext macchl.

[Tepromuueckwnii 3aKoH. DieKTpoHHas KoHpurypanus. ['padudeckas anexTponHas Gopmyrna. Pacipenenenue

AJIEKTPOHOB B aTOMaXx 3JIEMEHTOB MaJIbIX M OOJIBIINX TIEPHOIOB, S-, P-, d- u f—nemenTsl. JlanTaHOUTBI.

AxkTtuHOUIBI. ICKYCCTBEHHO MOJIyYEHHBIE 3JIEMEHTHI. BaneHTHOCTh. BajeHTHBIE BO3BMOKHOCTH aTOMOB.

Bopopoansie coennHeHus.

Crpoenue BemiectBa. Monnas cBsa3b. KoBanentHas (mossipHas 1 HENOJIsIpHasi) CBA3b. DJEKTPOHHAs (popmyIa.

Merammueckas cBA3b. BonopoaHas cBs3b.

I'uOpuan3anust aTOMHBIX OpOUTAIEH.

Kpucranmnsl: aToMHbIE, MOJIEKYJIIPHBIE, HOHHbBIE, METAINTNYECKHE. DIeMEeHTapHas sueika.

[Homumopdusm. [lonumopdusie Mmonudukauuu. Amnotponus. U3omepus. ['omonorus. XuMudeckuii CHHTES.

Xumuyeckue peakinu. OKUCIUTETFHO — BOCCTAHOBUTEINIbHBIE peakuu. Peakiuu paznokeHusi, COeJMHEHNUS,

3aMeleHus, ooMeHa. DK30TepMUYECKUE U SHAOTepMHUUEcKre peakiuu. OOpaTuMble U HeoOpaTUMbIE PEaKILIUU.

Tennosoii a3 ekt peakuu. 3akon ['ecca. Tepmoxumuueckue ypaBHenus. TemnoTa oOpazoBanus. Temiora

CrOpaHus.

CKOpOCTh XMMUYECKOH peakini. AKTUBHP.OBAHHBIM KOMITIEKC. 3aKOH AeHCTBYOMMX Macc. Kunernueckoe

YPaBHEHUE PEAKLIUH.

Karanuz. Karanuzarop. Maru6utop. 'oMoreHHbIi U TeTepoTreHHbIN KaTanu3. KatauTuueckue peakiuu.

Xumnueckoe paBHoBecue. [Ipunnumn Jle Hlatense.PactBopsl. JucnepcHbie cuctembl. ['pydoaucnepcHbie

cucTeMbl (Cy3neH3uu u amynbceun). Kommonueie pactBopsl (3011). A3po3oiau. CrocoObl BIpaKeHUs

KOHLIEHTPALIMU PacTBOPOB. MoJisipHas KOHIEHTpalus (MOJISIPHOCTD). DIEKTPOIUTHI. DIEKTPOIUTHIECKAS

muccormanus. Crenens nucconuannu. Koncranra qucconuanuu. Bogopoanslil nokasarens. Peakiiuyn HOHHOTO

obMeHa. ['uaposin3 opranndeckux BemecTs. [ uaponu3 coneil. DIeKTpOXUMUYECKHE peakiuu. [ anbBaHnuecKuit

aneMeHT. Dnektpoabl. AHon. Karon. Akkymyinarop. TonauBHbIN 351eMeHT. DNeKTpoxXxuMus. Psi crangapTHbIX

AIEKTPOJHBIX NOTEHIHAN0B. CTangapTHble ycinoBus. CTaHAapTHBINA BOJAOPOAHBIN noTeHual. Kopposus

METaJI0B. XMMHUYECKAs U 3JIEKTPOXUMHUECKas KOPPO3Us. DIEKTPOIN3 BOJHBIX pACTBOPOB U PACIUIABOB.

Heoprannyeckasi Xumus

Mertamnel. CiocoObl oTydeHUs: MeTaioB. Jlerkue u TsokEnble MeTabl. JIerkoriaBkyue U TyromjaaBKue

MeTtaiel. Metannuueckue aneMeHTl A- U b-rpynn. Meap. Ilunk. Turan. Xpom. XKenezo. Hukens.

[Tnatuna. Crnassl. Jlerupyromue no6aBku. Yépuele metasmisl. L[BeTHbie MeTamuibl. YyryH. Crans.

HCPI/IpOBaHHHC CTaJin. OKCI/I,I[LI U TUAPOKCUABI MCTAJIJIOB. Hemeramnsl. HpOCTBIC BCIICCTBA — HEMCECTAJIJIbI.
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Yrnepon. Kpemunii. A3ot. @ocdop. Kucnopoa. Cepa. @rop. Xnop. KucinotHbie OKCHIBIL.
Kucnopoacoaepsxamue kucinotsl. CepHast Kucyiora. A30THasi KHciaoTa. Boopoiabie coeiMHEHNS HEMETAILIOB.
T'enerudeckas cBsA3L HCOPraHNM4YCCKUX U OPraHNv4CCKUX BCUICCTB.

XuMHud 4 )KN3Hb
XUMHUYECKasi MPOMBIIIJIEHHOCTb. XUMHUYECKass TEXHOJOTHS. XHMHKO TEXHOJOTHYECKUE [IPUHIIUIIBI

MIPOMBIIIJIEHHOTO TMOJy4yeHuss MertauioB. YepHass metamutyprus. IlpomsBoactBo uyryHa. JlomeHHas meus.
Arnomepanus. [IpousBozactso cranu. Kucnoponnsiii koH Beprep. be3oTxoanoe npon3BoAacTBO. XUMUS B OBITY.
[Iponykrsl nutanus. beitoBas xumus. Otaenounsie MaTepuansl. JlekapcTBeHHbIE MTpenapaThl. JKOJIOTMUECKUN
MOHUTOPHHT. [IpenenbHo n0mycTHMbIe KOHIIEHTPAIUH.

JdemoHcTpaumnu.

e Mojenu HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX M METATUYECKUX KPUCTALTUIECKUX PEHIETOK.

Mogenu MOJIEKyJT H30MEPOB U TOMOJIOTOB

PaznmyHbIe THITBI XUMUYECKUX PEaKIIHiA, BHICOOTBITHI TT0 OPraHUYeCKOH XUMHUH.

OO0pa3ipl METAIIOB ¥ MX COCIMHEHHM, CIIJIAaBOB.

B3anmopeiicTBre METAIIIOB C KACIOPOIOM, KUCIOTaMU, BOJOM.

JlokazaTtenbcTBO aM(pOTEPHOCTH ATFOMUHUS U €T0 THIPOKCHIA.

B3anmopeiicTBre Meau M xeme3a ¢ KUCIOPOJAOM; B3aUMOACHCTBUE MEAU U KeJe3a ¢ KUCIOTaMHu

(cepHasi, coJsiHas).

[Tonyuenue runpoxcunon meau (1) u xpoma (1), oxkcuna meau.

B3aumoneiicTBue OKCHI0OB ¥ THIPOKCHIOB METAIIJIOB C KUCIOTaMHU.

JloxazarenbctBo aMmporepHocTH coequHennid xpoma(1l)

OO0pa3ipl HEMETAIIOB.

Monenu kpucTalInyecKuX peléTok animMasa u rpadura.

[Tonmyuenue aMMuaka M XJIOpOBOJIOPOa, PACTBOPEHUE UX B BOJE, 10KA3aTEIBCTBO KUCIOTHO-OCHOBHBIX

CBOWCTB 3THX BEIIECTB.

e (CxuraHve yriii M cepbl B KHUCIOpPOJE, OIpEIelICHHEe XUMUYECKUX CBOMNCTB MPOIYKTOB CrOpaHHUS.
B3aumopeiictBue ¢ MeAbl0 KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTHI, KOHLEHTPUPOBAHHON U
paz0aBIICHHON a30THOM KHUCIIOTHI.

e (OOpa3ibl cpecTB OBITOBOM XUMHUH, HHCTPYKIIMH 110 UX IPUMEHEHUIO.

JlaGopaTopHble ONBITHI.
1. W3ydeHue BIUSHUS pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEaKIIUi
2. Ormpenenenue peakiuy Cpebl YHUBEPCATbHBIM HHIUKATOPOM.
3. T'maponus coreii.

IIpakTH4eckue padoThl
1. TlpuroroBieHHe pacTBOPOB C 33aHHOI MOJISIPHOM KOHIIEHTpALIUE.
2. Permienue sKCrieprUMEHTATBHBIX 33134 10 TeMe «MeTauib
3. Pemenue skcriepuMeHTanbHBIX — 3a7ad 1o TeMe «HemeTanmb»y

HpaKTI/I‘{eCKI/IC pa6OTBI CTPYIIIUPOBAHBI B OJIOKH — XHUMHYCCKHE NMPaKTUKYMbI, KOTOPBIC CIIY?KAT HC TOJIBKO
CpCACTBOM 3aKPCTIIICHUA YMeHI/Iﬁ " HABBIKOB, HO TAKKC U CPCACTBOM KOHTPOJIA 3a KAYCCTBOM HUX

c(hOpMUPOBAHHOCTH.



OcHoOBHOe coJep:KaHne ya | XapakTepHCTHKA OCHOBHBIX BH/IOB J1eATeJIbHOCTH YUEHUKA
o TeMaM ChblI (Ha ypoBHE y4eOHBbIX JelCTBHIi)
1.IToBTOpEHNE Kypca XUMUHU 8
10 xmacca (24)

3. XMMHUYECKH AIIEMEHT. [IepeunciaTs BaxXHENIINE XapaKTEPUCTUKN XUMUYECKOTO
Hyxmuaer. M30Toms!. aneMeHTa. OOBACHATD pa3nyure MEXy HOHITUSIMU
4.3aK0HBI COXpAaHEHUS MACChI «XUMHUYECKHH 2JIEMEHT», «HYKIUI», «U30TOI». [IpuMeHsTh 3aKOH
Y SHEPTUH B XUMUHU. COXpaHEHHUs MacChl BEIIECTB MPU COCTABJICHUHN YpaBHEHUM
5. Ilepuoauyeckuii 3aKoH. XUMUYECKUX peakiuit. Onpeaensarb MakCUMaJIbHO BO3MOXKHOE
Pacnipenenenue 3meKTpoHOB B YHUCJIO JIEKTPOHOB HAa SHEPT€TUUECKOM YPOBHE. 3aluChIBaTh
aToMax 2JIEMEHTOB MaJIbIX rpadudeckue 3IeKTPOHHbBIC GOPMYJIBI S-, P- ¥ 0-371€eMEHTOB.
MEePUOJIOB. XapakTepru30BaTh MOPAIOK 3aMOTHEHUS SIICKTPOHAMHU
6-7. Pactipenencuue SHEPTEeTUYECKUX YPOBHEH U MOAYpoBHEH B aToMaxX. OOBICHSATH, B
AJIEKTPOHOB B aTOMax 4&M 3aKTI04aeTCsl GU3HUECKUI CMBICIT TTOHSATHS «BAJICHTHOCTHY.
AJIEMEHTOB OOJBIITUX OOBACHSATD, YEM OTPEIEISIFOTCS BAJIGHTHBIE BO3MOKHOCTH
MEePUOJIOB. aTOMOB Pa3HBIX A1eMEHTOB. COCTaBIATH Tpaduueckue
8. [Monoxenwue B AIEKTPOHHBIE POPMYIBI a30Ta, pocdopa, KUCIOPOaa U CEPHI, a
MePUOANIECKON CHCTEME TaK)Ke XapaKTEePU30BaTh U3MEHEHHUS PANyCOB aTOMOB
BOJIOPO/1a, JIAHTAaHOU/IOB, XUMHUYECKUX DJIEMEHTOB TI0 TIEPUOIaM U A-TpyIaM
AKTUHOMJIOB ¥ HICKYCCTBEHHO MIEPUOINIECKON TaOIUIIBI
MTOJTy4CHHBIX DJIEMEHTOB.
9. BanieHTHOCTD ¥ BaJICHTHBIE
BO3MOKHOCTH aTOMOB
10.0060061maromuii ypok 1mo
Teme «BaxHelmne
XUMUYECKUE MTOHATUS U
3aKOHBL»

7 | OOBACHATH MEXaHU3M 0Opa30BaHMsI HOHHOW U KOBAJICHTHOU

Crtpoenue BerecTBa

11. OcHOBHEIE BUIBI
XUMHYECKOH cBs3U. MloHHaAsd 1
KOBaJICHTHAs CBS3b.
12.MeTaummyeckas CBS3b.
Bonoponnas cBsi3b.

13. IIpocTpancTBEeHHOE
CTPOEHHUE MOJIEKYIL.

8. CTpoeHHe KpHCTAILIOB.
Kpucrannmaeckue peméTku.
[TpruumHBl MHOTOOOpA3Us
BemecT. JleMoHcTpanmu.
Moe HIOHHBIX, aTOMHBIX,
MOJIEKYJIIPHBIX U
METAJUTHYECKUX
KPUCTAJUTMYECKUX PEHIETOK.
Mogenu MoneKys1 U30MEPOB U
TOMOJIOTOB

CBSI3W W OCOOCHHOCTH (PU3MYECKUX CBOWCTB HMOHHBIX W
KOBAJIEHTHBIX COECIUHEHMIA.

CocTaBiATh AJEKTPOHHBIC (POPMYITBI MOJIEKYJ KOBAJIGHTHBIX
coenuHeHUH. OOBACHATL MEXaHU3M 00pa30BaHMS BOJAOPOIHOMN 1
METAINYECKON CBA3E€H U 3aBUCUMOCThL CBOIMCTB BEILIECTBA OT
BHJIa XUMUYECKOH CBsI3U. OOBICHATH TPOCTPAHCTBEHHOE
CTpOEHUE MOJIEKYJI OPraHUYECKUX U HEOPTaHUUECKUX
COCIMHEHUH C TIOMOIIBIO MPEACTABICHUIN O THOpHAU3AIIUN
opburaneit. OOBICHATH 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIIA
€ro KpucTauIn4eckoi pemérku. OOBACHATH MPUYNHBI
MHOTO00pa3us BEIIECTB

9. Knaccuduxkarus
XUMUYECKUX PEeaKLn.
10. CkopocTh XMMHUYECKHX

HCpC‘-II/ICHSITB IMPpU3HAKH, [0 KOTOPbIM KJIaCCI/I(I)I/II_II/Ipy'IOT
XUMHUYCCKHUC pCAKIINU.
OOBACHATH CYIIHOCTBH XUMHYECKOM pCaKkuunu. CocTaBIsTh
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peakuuii. Karanus.

11. XuMnueckoe paBHOBECUE U
YCIJIOBHSI €TI0 CMEIICHUSI.
JdemoncTpanuu. Paznuunsie
TUTIBI XUMHUYECKUX PEAKIIUH,
BHJICOOTIBITHI IO OPTaHUYECKON
XUMHH.

JlabopaTopHBIii ONBIT.
W3ydeHne BIUSHUS Pa3IMIHBIX
(hakTOpOB HA CKOPOCTH
XUMHUUYECKUX PEAKIIUI

YPaBHEHUSI XUMHUUYECKUX PEAKIUI, OTHOCALIUXCS K
onpenenéHHomy tuny. OOBSICHATH BIMSHNAE KOHLEHTPAIHHA
peareHToB Ha CKOPOCTb TOMOTE€HHBIX U F€TEPOTrE€HHbIX PEAKIUIL.
OOBSACHATH BIUSHHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTH
XMMHUYECKON PEaKLMH, a TAKXKE 3HAUEHUE IPUMEHEHUS
KaTaJIn3aTOPOB U HHI'MOUTOPOB Ha MpakTuke. OOBICHATD
BJIMSIHUE U3MEHEHMSI KOHLIEHTPALUK OJTHOTO U3 pearupyromux
BELIECTB, TEMIIEPATYPhl U JaBJICHUS HA CMELLIEHUE XUMUUYECKOTO
paBHOBECHS

12. JlucriepcHbIE CUCTEMBI.

13. Crioco0bl BeIpasKeHUS
KOHLIEHTPAILIUU pacTBOPOB.

14. Ilpakmuueckas paboma 1
«IIpuroroBneHue pacTBOPOB ¢
3aIaHHOW MOJISIPHOM
KOHUEHTPALHEI.

15. DnexTponuruyeckas
nucconuanus. BogopoaHsiit
noKas3arelk. Peakiim HOHHOTO
oOMeHa.

16. l'anponu3 opraHYEeCcKUX U
HEOPraHNMYECKUX COEIUHEHHH.
JlaGopaTopHble ONBITHI.
OnpeneneHue peakuu Cpeabl
YHUBEPCAIbHBIM UHANKATOPOM.
I'maponns coneit

XapakTepu3oBaTh CBOMCTBA Pa3JINYHBIX BUJOB AUCIIEPCHBIX
CUCTEM, YKa3bIBATh IPUYUHBI KOATYJISLUHA KOJIJIOWIOB U 3HAYEHUE
3TOTO SBJICHHUs. Pemare 3a1a4n Ha IPUTrOTOBJIEHUE PACTBOPA
OIIPENENEHHON MOJIIPHON KOHIEHTpALMU. [ 0OTOBUTH pacTBOp
3a/laHHOM MOJISIpHOM KOHLIeHTpauuu. OOBACHATD, IOYEMY
pacTBOPBI BEMIECTB C HOHHOW U KOBAJICHTHOW MOJISIPHOM CBSI3bIO
IPOBOJAT 31eKTpuueckuil Tok. Onpenensats pH cpensl ¢
TTOMOTIIBIO YHUBEPCATHLHOTO HHAUKATOpa. OOBACHSTDH C TTO3UIIUN
TEOPHUH HIEKTPOIUTHIECKON TNCCOUALINN CYIITHOCTh
XUMHUYECKUX PEAaKIUH, MPOTEKAOIMX B BOJHOM Cpelie.
CocTaBiATh NOJHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS
peaKuurii, XapaKTEPU3YIOINX OCHOBHBIE CBOMCTBA BAKHEHUIITUX
KJIACCOB HEOPraHUYECKUX coequHEHUN. OnpenensaTe peakunio
cpenbl pacTBopa coiii B BojJie. COCTaBIATh ypaBHEHUS pPEaAKIUA
TUAPOJIN3a OPraHUYECKUX U HEOPTaHNYECKUX BEILIECTB

17. XuMuueckre HCTOYHUKH
TOKa. Psi crangapTHBIX
AIIEKTPOHBIX TOTCHIIMAIIOB.
18. Koppo3us meTaiuioB U €€
peIynpexIeHHUE.

19. Dnekrponus.

20. KontpoJabHas padora 1
o teme «Teoperndeckue
OCHOBBI XUMUUY

OOBACHATH MPUHIIUI PAOOTHI FaIbBAHHUECKOTO AJIEMEHTA.
OOBACHATH, KaK YCTPOCH CTaHAAPTHBIN BOJIOPOIHBIHN AIIEKTPOIL.
[Tosib30BaThCA PSAAOM CTaHIAPTHBIX AJIEKTPOIHBIX TOTEHIIUATIOB.
OTnuyaTh XUMHUYECKYIO KOPPO3HIO OT DIEKTPOXHUMHUECKOM.
OOBACHATH NMPUHIIMIBI 3aIIUTH METAJUIMYECKUX U3JEIIUN OT
KOPpO3UHU.

OOBACHATD, KaKHe MPOLIECCHl MPOUCXOIAT Ha KaTO/Ie U aHOJIE TIPU
3JIEKTPOJIM3E PACIUIABOB U PACTBOPOB cotiei. CocTaBisATh
CyMMapHbI€ YpaBHEHHSI pEaKLUi JIEKTPOIIN3a

21. OOGmmas XxapakTepucTHKa U
CTOCOOBI TIOJTYYEHUS] METAJLIOB.
22. O030p METANTHYECKUX
aneMeHTOB A- u b-rpymm.

23. Menp. [unk. Tutan. Xpom.
Xeneszo, HUKENb, MIATHHA.

24. CriaBbl METAIIOB.

25. Oxcupl ¥ TUAPOKCUIBI
METaJJIOB.

26. Ilpakmuueckas paboma 2
«Pemenne
AKCMIEPUMEHTAIBHBIX 33124 110
Teme «MeTalbly.
JlemoncTpanuu. O6pa3ips!

XapakTepu30BaTh 00LI1e CBOICTBAa METAIJIOB U Pa3bsICHSITH UX
Ha OCHOBE IIPE/ICTABICHUN O CTPOCHUN aTOMOB METAJUIOB,
METAJJINYECKON CBA3M U METAININYECKON KPUCTAIUIMYECKON
pewérke. VmocTpupoBaTh NpUMepaMy COCOObI TOJTY4YEHUS
METaJIJIOB. XapaKTepHU30BaTh XMMUYECKHE CBOMCTBA METAIIIIOB
|A—IIA rpynmn u anmoMUHMS, COCTaBIATh COOTBETCTBYIOIINE
ypaBHeHUs peakuuil. OOBSICHATE 0COOEHHOCTH CTPOEHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB b-rpynn nepuoanyeckon cucremsr . 1.
MenneneeBa. CocTaBisITh ypaBHEHUS pEakLui,
XapaKTEPU3YIOLUX CBOMCTBA MEH, LINHKA, TUTAHA, XpOMa,
xkenesa. [IpeackassiBaTh CBOMCTBA CIUIABA, 3HASA €r0 COCTAB.
OOBACHATD, KAK U3MEHSIOTCS CBOMCTBA OKCHJIOB M TH/IPOKCUIOB
METAJUIOB 110 MepHoJaM U A-Tpymnnam MeproJuuecKoi TaOIHIIb.
OOBSCHATD, KAK U3MEHSIOTCS CBOMCTBA OKCUIOB M THJPOKCHJIOB
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METaJJIOB U UX COCOUHCHHI,
CIIaBOB. B3aumoerncreue
METAJUIOB C KUCJIOPOJIOM,
KHUCJIOTaMH, BOJIOM.
JlokazaTeabCcTBO
aM(pOTEPHOCTH ATFOMUHUS U
€ro ruJpOKCHIa.
BzaumoaeiictBrue meau u
kKeJe3a ¢ KHCIOPOI0M;
B3aMMOJICMCTBUE MEJU U
JKeJle3a ¢ KUCIOTaMH (CepHas,
coiisiHas). [lonydenue
ruapokcuioB meau (L) u
xpoma (L), okcuma meau.
BzanmoelicTBrie OKCHIIOB B
TUAPOKCHIOB METAJIJIOB C
Kuciotamu. JlokazaTeabCcTBO
aM(}OTEepHOCTH COETMHEHUI
xpoma (ILI).

XUMHNYCCKOI'O 3JICMCHTA C IIOBBIIICHUEM CTCIICHU OKUCIICHUA €TI0
aroMa. 3alKCchIBaTh B MOJICKYJIApHOM U HOHHOM BUAC YPABHCHUA
XUMHUYECKUX PEAKLUI, XapaKTEPU3YIOIIUX KUCIOTHO-OCHOBHBIE
CBOMCTBA OKCUJOB U THAPOKCUJOB METAJJIOB, a TAKKE
SKCIICPUMCHTAJIbHO JOKAa3bIBATh HAJIMYNUC 3THUX CBOMCTB.
Pacno3naBath KaTHOHBI COJIEN C IOMOIIBIO KAYECTBEHHBIX
peakuuii

27. O0630p HEMETAILIOB.
CBoiicTBa ¥ IPUMEHEHHE
Ba)KHECHIITX HEMETAJIJIOB.

28. O0mas xapakTeprucTHUKa
OKCHUJIOB HEMETAJIJIOB U
KHCJIOPOJICOACPIKALTUX KUCTIOT.
OxwucauTeIbHBIC CBOMCTBA
CEpHOM M a30THOM KHCIIOT.
Boaopoansie coennHeHus
HEMETAJIOB.

29. I'eneTnyeckas CBSA3b
HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB.

30. IIpakmuueckan paboma
3 «Pemenne
AKCIIEPUMEHTAJIBHBIX  3aJ1a4
o teMe «HeMeTamin».

31. KonTpouabHasi padora 2
o Teme «Heopranmdeckas
XUMUs». JleMOHCTpannu.
OO0pa3ipl HEMETAILIOB.
Mogenu KpuCTAIITHISCKUX
peméTox anmasa u rpadura.
[Tonyyenne ammuaka u
XJIOPOBOJIOPO/Ia, PACTBOPEHUE
HUX B BOJIE, JOKa3aTeIbCTBO
KHCIIOTHO-OCHOBHBIX CBOHCTB
3TUX BemecTB. CiKUraHue yriist
U Cephl B KUCIOPOJE,
OmpeieJICHUE XUMUYECKUX
CBOMCTB MPOJYKTOB CTOPAHUS.
BzauMmoaelicTBue ¢ MebIo

XapakTepru3oBaTh 00IHE CBOMCTBA HEMETAJUIOB U PA3bICHATh UX
Ha OCHOBE MpEJICTaBICHUM 0 cTpoeHnH aroma. HazpiBate o6mactu
MPUMEHEHHS BaXKHEUIIINX HEMETAIIIOB. XapaKTepHu30BaTh
CBOMCTBA BBICHINX OKCHJIOB HEMETAJUIOB U
KHCJIOPOJICOAEPIKAIUX KUCIIOT, COCTABJISATh YPaBHECHHS
COOTBETCTBYIOIIUX pEaKIUi U OOBICHITH UX B CBETE
IpeJICTaBICHUNH 00 OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX
U DJIEKTPOJUTUYECKON nucconnannn. CoCTaBlIATh ypaBHEHUS
peaKkuurii, XapaKTepHU3YIOINX OKUCIUTEIbHbIE CBOMCTBA CEPHOU U
A30THOM KHUCIIOT. XapaKTEPU30BaTh U3MEHEHHUE CBOMCTB JIETYUHX
BOJIOPOJIHBIX COCIMHEHUN HEMETAIJIOB MO NEpUoay U A-
rpynmnam rnepuoandeckoil cucremsl. Jloka3piBaTh B3aUMOCBSA3b
HEOPraHWYECKUX U OpPraHuYeCKux coeqnHeHuid. CocTaBiATh
YPaBHEHUSI XUMUYECKUX PEAKIUM, OTPAXKAOIINX B3aUMOCBS3b
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB, OOBSACHATH UX HA
OCHOBE TEOPHUU AIEKTPOJIUTUUECKON JUCCOLUALINY U
MPEJICTaBICHUNH 00 OKUCIUTETHFHO-BOCCTAHOBUTEIBHBIX
npoueccax. [IpakTuyecku pacno3HaBaTh BEIIECTBA C TOMOLIBIO
KAUECTBEHHBIX PEAKIINIl Ha aHUOHBI
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KOHIICHTPUPOBAHHOM CEpHOM
KHCJIOTHI, KOHIIEHTPUPOBAHHOM
1 pa30aBIIEHHOU a30THOM

KHUCIIOTbI

32. Xumus B OOBACHATH HayyHbIE IPUHILIMIIBI IPOU3BOACTBA HA IPUMEPE
IIPOMBILIEHHOCTH. [[puHIUIIBI IIPOU3BOJCTBA CEPHOU KUCIIOTHI.

XMUMHMUYECKOTO MTPOU3BO/ICTBA. [lepeuncnsaTh NPUHIUIBI XUMUYECKOTO MPOU3BOJACTBA,
XUMUKO-TEXHOJIOTUYECKUE UCIIOJIb3YEMbIE IIPU MOTYYEHUN YYT'yHa.

MIPUHIIUIIBI IPOMBIIIJIEHHOTO CocTaBisaTh ypaBHEHUSI XUMUYECKUX PEAKIIUM, TPOTEKAIOIINX
MIOJIy4EHUSI METaJJIOB. IPU MOJTYYEHUHU YyI'yHa U CTaJIH.

[Ipou3BOACTBO YyTryHa U CTaJIH. CoOmronaTs npaBuiia 6€301acHOM pabOThI CO CPECTBAMHU
33. Xumus B OBITY. OBITOBOM XMMUMU.

XuMmunyeckas OOBACHATH MPUUMHBI XUMHUUECKOT'0 3arpA3HEHUS BO3/IyXa,
MIPOMBIIIJIEHHOCTh U BOJIOEMOB U T1OYB.

OKpYIKaroIas cpeja.

34. VTOroBEIi ypOK IO KypCy
xumun 11 kmacca.
Jemoncrpanun. O0pasisl
cpencTB OBITOBOM XUMHH,
WHCTPYKITUHU IO MX
MIPUMEHEHHIO.

HNudopmannonHo-odpasoBarTebHbIN pecypc:

HopmaTuBHO-IpaBoBOe 00ecneuyeHue 00pa3oBaTeILHOIO Mpolecca
- [Ipuka3 MunmnctepctBa oOpa3zoBanus U Hayku PO Nel577 ot 31 nexabpst 2015 1. «O BHeceHUM U3MEHEHUN B
(dbenepanbHBIE  TOCYIApCTBEHHBIM  00pa3oOBaTEeNbHBIM  CTaHAAPT OCHOBHOTO  oOmiero  obpa3oBaHws,

YTBEP)KJICHHBIN MpHKa3oM MuHHCTepcTBa 0OpazoBanus U Hayku Poccuiickoit ®eneparuu ot 17 nekadbps 2010
r. Ne 1897

- IIpumepnas mporpamMma 1o XMMHH OCHOBHOTO 00111ero 00pa3oBaHusl,

-ABTopckass mnporpamma M.H. AdanacekeBa «IIporpamma kypca xumum giua 10-11  kmaccoB
00111e00pa30BaTEeIbHBIX YUPEKACHUIN», TOMyIIeHHONH MuHHCTEpCcTBOM 0oOpa3oBaHus W Hayku Poccuiickoit
®denepanun, 2013 T

-OcHoBHas oOpazoBarensHas mporpamma MbOY «boposisiHCKast cpeqHsist o01ieo0pa3oBaTeabHast IIIKOJIay,
- [lonoxxenue o padouux nporpammax MbOY «boposnsuckas COLI»

Y4yeOHO-MeTOANYECKOE 00ecneueHre 00Pa30BaTeJILHOIO Npouecca
OcHoBHasi IuTEpaTypa:

1.Pym3utuc I'.E Xumus: yueOnuk g 11 k1. obmeobpazoBarenbubix yupexaenuit/ I'.E Pynsuruc, ©.I°
®enpamaH. - 6-e u3a. - M.: [Ipocemenne, 2019.

Jlono/THUTeIbHAS JIUTEPATYyPa A YUYHUTeJIs:
1.I'apa H.H. Xumus Ypoku B 11 knacce, nocodue s yuutens — M.: [Ipocsemenue, 2015

2.Papmenkuii A.M. nunaktudeckuii marepuan 3. ['apa H.H. 3agauynuk ¢ moMouiHukoM
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