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ITosicHuTeIbHAA 3aNIHCKA
Pabouas nporpamma no xumuu uig 11 kiacca pazpaboraHa Ha OCHOBE HOPMATHUBHBIX JOKYMEHTOB U
y4eOHO-METOJUUECKOT0 00eCeueH s peaau3aliy IporpaMMbl:

1. ®enepanpHblii 3akoH OT 29.12.2012r. Ne273 —-®3 «O6 ob6pa3zoBanuu B Poccuiickoi
denepanuny».

2. @enepanbHbIl TOCYJapCTBEHHBIM 00I1€00pa30BaTENbHBIA  CTAHAAPT CPEAHEro  OOLIEero
obpa3zoBanus (mpukaz MunoOpHayku PO ot 17.05.2012 Ne413)

3. IlpumepHas nporpamMma cpeiHero oouero oopa3zoBaHus IO XUMHUHU U aBTOPCKOHM Mporpamma
Kypca xumun i 10-11 kimaccoB o0meo0pazoBaTeNbHBIX yUpeKACHUH (0a30BbI ypOBEHB)
O.C. TI'abpuensu, N.I'. Octpoymos. (2019 roma).

4. Tlpuxa3z Munucrepctsa npocseuieaus PO ot 20.05.2020 Ne 254 «O06 yrBepxkaenuu [lopsaka
¢dbopmupoBanus (eaepasbHOro IMepeyHss Y4eOHMKOB, AOIMYIIEHHBIX K HMCHOJIb30BAaHUIO MpU
peanu3any HMMEIOLIMX TOCYJAapCTBEHHYIO aKKpEAMTAlMI0 OO0pa30BaTeNbHBIX MPOrpPaMM
Ha4yaJbHOTO OOIIET0, OCHOBHOT'O OOIIETO, CPEIHEr0 00IIero 00pa3oBaHUsM.

I'naBHbIE Yenu cpednezo oduyeco 00pa3zoéanus CoCTONT:
1) B npuoOOpeTeHHH 3HAHWH, YMEHUI M COCOOOB JEATENILHOCTH, CIIOCOOCTBYIOMINX (HOPMUPOBAHHIO

LIEJIOCTHOTO MPEJICTABIICHHS O MUPE;

2) B pa3BUTHU ONbBITA PA3HOOOPA3HOM JACATEILHOCTH, CAMOIIO3HAHHS U CAMOOIIPE/ICIICHNUS;
3) B OCO3HAHHOM BBIOOpE HMHIMBHIYAJIbHOH O0OpPA30BATEILHON TPACKTOPHH U TPO(ECCHOHATBHOM

JESATEIIBHOCTH.

Bonbiioil Bkiag B JOCTHKEHHE ATHX Iieliel CpeaHero oOuero oOpa3oBaHUsS BHOCUT U3Y4eHUE

XUMmuu, KOTOpoe MIPU3BAHO 0Oecneyums.
1) ¢opMupoBaHUE €CTECTBEHHO-HAYYHON KApTHHBI MHpA, B KOTOPOH CHUCTEMa XMMHUYECKUX 3HAHUN

ABIISIETCS €€ BaKHEHIIUM KOMIIOHEHTOM;

2) pa3BUTHE WHTEIUICKTYaJIbHOIO M HPAaBCTBEHHOTO TOTEHIMAIa CTapIICKIACCHUKOB, (POpMHUpOBaHHE

y HHX 9KOJIOTUYECKH TPaMOTHOT'0 B Y4eOHOM! M MPO(heCCHOHAIBHON AEATENbHOCTH, a TAKXKE B OBITY;

3) OCO3HaHWE Yy CTapIICKIACCHHUKOB HEOOXOJAMMOCTH B pPa3BUTUM XUMHU M XHUMHYECKOU

MIPOMBIIIICHHOCTH, KaK MPOU3BOJUTEIBHOMN CHUJIBI OOILECTBA;

OcoOeHHocTH cojnepkaHuss OOydeHUsT XMMHUHU B CpelHed (MOJIHOHM) mIKoyie OOYyCIIOBJIEHbI
cneun(UKoil XMMHUM Kak HayKd W IOCTaBJICHHbIMM 3afadyamMu. OCHOBHBIMH IpoOJieMaMH XHMUHU
SIBJIAIOTCSI U3yUYEHUE COCTaBa U CTPOEHUS BELIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOEHMSI, MOTYUECHHE
BEIIIECTB C 33JlaHHBIMH CBOICTBaMH, UCCIIEJOBAHUE 3aKOHOMEPHOCTEH XMMHUYECKUX peakUuil U myTei
yNpaBJIeHUS UMHU B IIEISAX MOTYUYESHUS BEIIECTB, MaTEPUAIIOB, SHEPTHH.

PaGouas mporpamma mist 11 kmacca pazpaboTraHa B COOTBETCTBUHU ¢ yueOHBIM IutaHoM [BOY
«KPACHOIIOJIIHCKA S IIKOJIA Nel BEJIMKOHOBOCEJIKOBCKOI'O MYHUIIUITAJIBHOI'O
OKPYT'A» JIOHELIKOM HAPOJHOM PECITYBJINKU.

Ha uzydenue xumun B 11 xnacce (3aounas ¢popma oOyuenusi) orsoautcs 17 gacos (0,5 gaca B
Hezeno). B manHoii paboueil mporpaMme: KOHTPOIBHBIX PadoT - 2, MPaKTHYECKUX padoT - 2.

IlinanupyeMsble pe3y/ibTaThl 0OCBOCHHUS Kypca xumun 11kiace.
BbInycKHUK Ha 6a30BOM ypPOBHE HAYUYHTCH:

- pacKpbIBaTh Ha MPUMEPAX POJIb XUMUU B (POPMUPOBAHUN COBPEMEHHOM Hay4YHOU KapTHHBI MUPa
U B IPAKTHUECKON JESATENbHOCTH YEJI0BEKa;

- IEMOHCTPUPOBATh Ha MpHMEpaxX B3aMMOCBSI3b MEXAY XUMHEH M JAPYTUMH €CTECTBECHHBIMH
HayKaMu;

-noHnMath ¢uszndeckuir cmbica [lepuoanyeckoro 3akoHa /I.M. MenneneeBa U Ha €ro OCHOBE
OOBSICHATh 3aBUCUMOCTb CBOMCTB XHUMHYECKHUX 3JEMEHTOB M OOpa30BaHHBIX MMM BELIECTB OT
AJIEKTPOHHOI'O CTPOEHUS ATOMOB;

-00BSACHATH MPUIUHBI MHOTOOOPAa3usl BEIIECTB HA OCHOBE OOIIUX MPEACTaBICHUN 00 X COCTaBe
U CTPOCHMHY;

-IPUBOJUTH NPUMEPBI XMMUYECKUX PEaKLUil, paCKphIBAIOIUX XapaKTEPHbIE CBOMCTBA TUITMYHBIX
MIPECTaBUTENEH KIACCOB OPraHMYECKUX BEIIECTB C IEbI0 UX WACHTU(PHUKAIMUA U 0OBSICHEHUS 00JIaCTH
MIPUMEHEHMS;

-TIPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XMMHUYECKHX PEAKIMHA HA OCHOBE 3HAHMNA O THIIax
XMUMHYECKOH CBSI3U B MOJIEKYJIaX PEAreHTOB U UX PEAKIIMOHHON CIIOCOOHOCTH;



-UCNOJb30BaTh 3HAHMA O COCTAaBE, CTPOCHMH M XMMHYECKHX CBOWCTBAaX BELIECTB [UIS
0€30MMacHOr0 NPUMEHEHUS B IPAKTUYECKOH 1€ATEIbHOCTH;

-IPUBOJUTH TPUMEPHl MPAKTUYECKOTO HCIOJIb30BaHUA MPOJSYKTOB NepepaboTKu He(pTH U
MPUPOJHOTO Ta3a, BBICOKOMOJIEKYJSIPHBIX COEIUHEHMM (IOJMATHIIEHA, CHHTETHYECKOrO KaydykKa,
alleTaTHOI'O BOJIOKHA);

- IIPOBOJUTH OIIBITHI 110 PACIIO3HABAHUIO OPTAaHUUYECKUX BEILECTB: ININLEPUHA, YKCYCHOU KUCIIOTHI,
HeNpeAeabHbIX JKUPOB, TIJIIOKO3bl, Kpaxmayia, O€JIKOB - B COCTaBeé IHUIEBBIX IMPOIYKTOB H
KOCMETHUYECKUX CPELCTB;

-BJIQZIETh IIpaBUJIAMM W IpueMamMu 0e30macHod padoTbl ¢ XUMHMYECKUMM BELIECTBAMHU U
n1abopaTopHBIM 000pYIOBAHUEM;

BbinmyckHuK Ha 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTb HAYYHMThCSH:

- WUTIOCTPUPOBATh Ha NPUMEpax CTAHOBJIEHUE U BOJIIOLHIO OPraHMYECKOW XMMHUM KaK HAyKH Ha
Pa3IMYHBIX HCTOPUYECKHUX ITAMAX €€ PAa3BUTHS;

-UCIIOJIB30BaTh ~ METOABl ~ HAYYHOIO  IIO3HAHWS  IIPU  BBIIOJHEHHH  IPOEKTOB M
yueOHOMCCIIeI0BaTENbCKUX 3a7ad 1O H3YyYEHHIO CBOMCTB, CHOCOOOB IMOJIyYEHHUS M paclo3HaBaHMS
OpPraHUYECKUX BEUIECTB;

-00BACHATh NPUPOAY U CIIOCOOBI 00pa30BaHUS XMMUYECKON CBSA3M: KOBAJCHTHOM (MOJIIPHOM,
HEMNOJIIPHOW), MOHHOW, METAJUIMYECKOH, BOJOPOJHOM - C LENbI0 OIpeNeiIeHUs] XUMHUYECKOU
AKTUBHOCTH BEILIECTB;

-YCTaHABJIMBATh TE€HETHUYECKYI0 CBfA3b MEXKIYy KJIacCaMH OPraHMYECKUX BEIIECTB UL
00OCHOBaHMS NPUHLUINHUAIBHON BO3MOXXHOCTU TIOJTYYEHUS OPraHUYECKUX COCIUHEHUH 3aJaHHOTO
COCTaBa U CTPOCHMS;

- YyCTaHaBIMBATh B3aUMOCBSI3U MEX Ay (pakTaMu U TEOpUEH, MPUUMHOM U CIIeZICTBUEM NP aHAIH3E
MPOOJIEMHBIX CUTyallidi 1 0O0CHOBAaHUH TPHHUMAEMBIX PEIICHUI HA OCHOBE XUMHUECKUX 3HAHUH.

JInuHOCTHBIE, MeTaNlpe/IMeTHBIE U MPeIMEeTHbIE Pe3yJIbTaThl 0CBOEHHUSI Kypca
OOydeHne XMMUU B CpelHEW IKoJie Ha 0a30BOM YpPOBHE IO JaHHOMY KypCy CIOCOOCTBYET

JOCTIKEHUIO 00YYAIOIUMHUCS CIEIYIOUINX JUYHOCHHBIX PE3YIbMaAmog.

1) 4yBcTBa TOPAOCTH 332 POCCHICKYI0 XHMHYECKYIO HAYKy M OCO3HAHHE POCCUHCKON Tpa)IaHCKOM
UACHTUYHOCTH — 6 YEeHHOCMHO-0PUeHMAayUoHHOU cghepe,

2) 0CO3HaBaTh HEOOXOAMMOCTh CBOEH IMO3HABATEIbHOW JAEATETBHOCTH W YMEHHE YIMPaBIsTH €0,
TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOPa30BaHHMIO Ha TPOTSHKCHHH BCEH JKM3HHW; MOHMMAaHUE
BRXHOCTH HEMPEPHIBHOTO 0O0pa3oBaHUsl Kak (aKTOpy YCIEHIHOW Mpo(ecCHOHAILHOU U
OOIIECTBEHHOH JICITETFHOCTH; — 8 NO3HA8ame bHol (KOTHUTHBHOW, MHTEIUICKTYaIbHOW) chepe

3) TOTOBHOCTH K OCO3HAHHOMY BBIOOPY [aiibHEWIIEeH 00pa30BaTENbHONW TPACKTOPHUH HIU Chephl
npodecCHOHAEHOM IEATETFHOCTH — 8 Mpy008oli cepe;,

Memanpeomemubimu pe3yibmamamu OCBOCHUS BBITYCKHUKAMU CPEIHEH INKOJBI Kypca XUMHUHU

SIBJISTFOTCSI:

1) ucnonvzosanue OCHOBHBIX METOJOB IMO3HAHUS U WX NpUMeHeHue i TIOHUMAHUS Pa3InIHbIX

CTOPOH OKPY’KAIOLIEH NEHCTBUTEIbHOCTH;

2) enadenue OCHOBHBIMH WHTCIUICKTYAIbHBIMH OIEpalMsIMd (aHAIW3 W CHHTE3, CpPaBHEHHE W
cucTeMaru3anms, o000ICHIEe W KOHKPETU3alus, Kiaccu(PHUKaIys U TOUCK aHAJIOTOB, BBISBICHUE
MPUYMHHO-CJICICTBCHHBIX CBSI3¢H, (OpMyJIMpOBKAa THUIOTE3, WX MpoBepKka U (hopMysmpoBKa
BBIBOJIOB);

3) nosnanue 0OBHEKTOB OKPYIKAIOIIETO MHUpPa B IUTAHE BOCXOXKICHUSA OT aOCTPAKTHOTO K KOHKPETHOMY
(oT o011ero yepe3 4acTHOE K EAUHUYHOMY);

4) cnocobrnocmob BHIIBUTATH HICH W HAXOAUTH CPEACTBA, HCOOXOAMMBIC IS X JTOCTHIKCHHS;

5) ymenue GopMynMpoBaTh LEIU M ONPEIACIATh 33aJaydl B CBOCH MMO3HABATECIBHON ESTEIbHOCTH,
OTIPENIENIATh CPEACTBA ISl IOCTUIKCHUS 1IeIICH U pelICHHUs 3a/1ay;

6) onpedenssimv pa3HOOOpA3HBIC HMCTOYHUKHU TOJNYYCHUS HEOOXOAMMOW XHMHUYECKON HH(GOpPMAIUH,
YCTaHOBJICHHE COOTBETCTBHSI COJIEpaHUs M (HOPMBI TPEACTaBICHUST HH)OPMAIIMOHHOTO MPOIYKTa
ayIMTOPUH;

7) eomoenocms K KOMMYHHKAIUH (MPEACTABIATh pPE3ybTaThl COOCTBEHHOW IO3HABATEIbHON
NEeSTSIILHOCTH, CIIBIIIATH U CIIYIIATh OMIIOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO TIO3HIIHIO);



8) ymeHue UCTIONB30BATh CPEACTBA MHPOPMALMOHHBIX ¥ KOMMYHHKAIIHOHHBIX TEXHOJIIOTHHI (1anee —
HKT) B pemieHnn KOrHUTUBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3alMOHHBIX 337a4 ¢ COOIIOACHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30IaCHOCTH, TMTHEHBI, pecypcocOepexeHus, MpaBOBbIX U
STHYECKUX HOPM, HOPM HH(OPMAITHOHHON 0€30TIaCHOCTH;

Ilpeomemuvimu pesynomamamu U3y4deHUs XUMUU Ha 0a30BOM ypOBHE Ha CTYNEHU CPEIHEro
o0uiero o0pa3oBaHus SBISIOTCS CIEIYIOIINE PE3YIbTAThI.
|. B no3naBarenbHoi cdepe:
1. 3nanue (nonumanue) TEePMUHOB, OCHOBHBIX 3aKOHOB M BXXHEUIIINX TCOPUIl Kypca oOIIel XUMHUH;
2. ymenue HAOMIOAATH, OIUCHIBATh, (PUKCUPOBATH pE3yJNbTaThl M JIeNaTh BBIBOJABI HAa OCHOBE
JEMOHCTPALIMOHHBIX U CaMOCTOSTEIbHO IMPOBEAEHHBIX SKCIIEPUMEHTOB, HCIOJIB3YS JJSl 3TOTO
POaHOM (PYCCKHI MM MHOM) SI3BIK U S3bIK XHMUH;

3.  ymenue kiacCU(PUUIUPOBATH XUMHUECKUE ODIIEMEHTHI, MPOCTHIC BEIIECTBA, HEOPraHUYECKHE U
OpPraHUYECKUE COCIMHEHUS, XUMUYECKHE ITPOLIECCHI;

Il. B neHHOCTHO-OpHeHTAlMOHHOIi cdepe — dopmMupoBaHue COOCTBEHHON MO3UIMU TPH OLIEHKE

NOCIEACTBUM I OKpPYXKarolled Cpelpl ACSITEIbHOCTH 4YEJIOBEKAa, CBSI3aHHOW C IPOHU3BOJICTBOM U

nepepadoTKON XUMHYECKUX TPOTyKTOB;

I1. B TpynoBoii chepe — nposedenue XUMHIECKOTO IKCTICPUMEHTA; passumiie HABBIKOB yUeOHOM,
IIPOEKTHO-UCCIIEI0OBATEIBCKON U TBOPYECKOU NEeATEIIbHOCTH npu BBIIIOJTHEHUU
MHIMBUAYAIbHOTIO IPOEKTA 110 XUMUH;

IV. B cdepe 310poBOro o0pasza KuzHU — co0Oa00eHUe TIpaBUJl 0€30IacHOTO OOpaleHus ¢
BELICCTBAMM, MaTepHajaMH; OKa3aHUE IEPBOM MOMOIIU IIPA OTPABJICHMSX, OKOTax U TpaBMaXx,
MOJIyYEHHBIX B pe3y/lbTaTe€ HApylIEHUs IMpPaBUI TEXHUKM O€30IacCHOCTU MNpu padore cC
BEIIECTBAMHU U JIAOOPATOPHBIM 000PYOBaHUEM.

Conep:xkanue y4deOHOro kypca 11 kiacca
Paznen 1. Teopernueckue ocHOBBI XUMHUHU. AToM. CTpoeHHE BelecTBa. 9 u

OcHoBHbIE cBeleHUs1 0 cTpoeHuM atoMa. CTpoeHue aTtoMa: cocTaB sipa (HyKJIOHBI) U AJIEKTPOHHAs

obosnouka. ITonarue 00 uzoronax. IloHATHE O XHUMHUYECKOM 3JIEMEHTE, KaK COBOKYIMHOCTH aTOMOB C

OJIMHAKOBBIM 3apsJI0M sIpa.

Ilepuoanyeckasi cucrema xuMuueckux 3jiemeHToB /. U. MenaesieeBa B cBeTe y4eHHs O CTPOCHUH

artoma. Ousnueckuii cmpicn npuHaTo B Tabmuie JI. M. MeHaeneeBa CHMBOJIUKU: MOPSIKOBOTO

HOMepa »JJIEeMEHTa, HoMepa INepuoja U Homepa rpynnbl. [loHSATHE O BaJEHTHBIX 3JIEKTPOHAX.

OToOpakeHHuEe CTPOEHUS DSJIEKTPOHHBIX O00JOYEK aTOMOB XHMHUYECKHUX OJJIEMEHTOB C TIOMOIIBIO

ANEKTPOHHBIX U ANEKTPOHHO-TpaduyecKkux Gpopmyi.

OOpsicHeHHE 3aKOHOMEPHOCTEH M3MEHEHHUs CBOICTB JJIEMEHTOB B IMEpPHOAAX M  TIpymmax

MEePUONYECKON CHCTEMBI, KaK CJEJCTBUE HMX JJIEKTPOHHOTO CTPOEHHUA. DJEKTPOHHBIE CEeMelcTBa

XUMHUYECKHX 3ieMeHTOB. CpaBHeHune Ilepnoanyeckoro 3aKoHa M TeOPHMH XMMHYECKOI0 CTPOCHHSA

Ha (PUI0COPCKOI OCHOBE: NTPEATIOCHUIKN OTKPBITUSA [leproauueckoro 3akoHa 1 TEOpUA XUMHYECKOTO

CTPOEHMSI OPraHUYECKUX COEAUHEHMI; pOJIb JUYHOCTH B HCTOPUM XHUMHUU; 3HAUEHUE NPAKTUKH B

CTaHOBJICHUH U Pa3BUTUU XUMUYECKUX TEOPUH.

HNonnas xumMu4YecKasi CBSI3b M HMOHHbIC KPHCTAJIMYECKHe peméTku. KaTHOHBI M aHMOHBL: HMX

3apsabl U KIacCH(UKAIUS 10 COCTAaBY Ha MPOCThie U ciiokHbIe. [IpencraButenu. [loHsTHE 00 HOHHOM

XUMHUYeCKON cBs3u. VoOHHas KpucTaluMueckass peméTka M (U3MYecKHe CBOWCTBA BEIIECTB,

00yCIIOBJIEHHBIE 3TUM CTPOCHHUEM.

KoBasienTHasi XxuMH4YecKkas CBf3b. ATOMHBIC M MOJIEKYJASPHbIe KPHCTAJUIMYECKHE PEHIETKH.

[ToHsiTHE O KOBAJIEHTHOM CBSI3U. DJIEKTPOOTPULIATEIBHOCTh, HEMOJSPHAST M MOJSApHAsT KOBAJIECHTHBIE

cBsi3u. KpaTHOCTh KOBaJIGHTHOHM CBsA3H. MexaHM3Mbl 00pa30BaHUsl KOBAJCHTHBIX CBs3€i: OOMEHHBIN 1

JIOHOPHO- aKLENTOpHbIN. [loaspHOCTE MONEKYJBbl, KaK CIEICTBUE IMOJIAPHOCTU CBSI3U M T'€OMETPUU

MoJIeKyJIbl. KpucTtaminueckue pemeTky ¢ 3TUM TUIIOM CBSA3HU: MOJIEKYJIpHbIE U aToMHble. Du3nueckue

CBOICTBA BEILIECTB, 00YCIOBIEHHBIE TUIIOM KPUCTAININYECKUX PEIIETOK.

Merannuyeckasi cBs3b. lloHATHE O METAIIMYECKON CBSI3M M METAUNIMYECKUX KPUCTAIIIMYECKHUX

pemérkax. dusnyeckre CBONCTBA METAJUIOB HA OCHOBE MX KPUCTAJIMUECKOro cTpoeHus. [Ipumenenue

METaJJIOB HA OCHOBE UX CBOMCTB. YEPHBIE U LIBETHBIC CILJIABBI.

Bopoponnasi xumu4yeckasi cBsi3b. MeXMOJEKyJIIpHas U BHYTPUMOJIEKYJIIpHAs BOJOPOJHBIE CBSI3H.

3HaueHUE MEKMOJIEKYJISIPHBIX BOAOPOIHBIX CBSA3EH B IPUPOJIE U )KU3HU YEIIOBEKA.



Honumepsl. IlonyuyeHne NoauMepoB peakUUsIMHU MOJIMMEPU3ALUU U MOJUKOHJAEHcAauuu. BaxHeilmue
MPEJCTaBUTENN IIJJaCTMAacC M BOJIOKOH, HUX IOJy4YeHHE, CBOMCTBA M mpuMeHeHue. [loHsatue o
HEOPraHUYECKHUX MOJIUMEPAX U UX MPEICTABUTEIN.
JMucnepcHble cucrembl. [loHsTHE O aUCHepcHON ¢aze W AMCIEPCHOHHOHN cpeje. ArperaTHoe
COCTOSTHME pa3Mmep 4dacTull (pas3bl, Kak OCHOBa IJis KiacCU(UKAIMKU AUCIIEPCHBIX CUCTEM. DMYIbCHH,
CYCIICH3UH, a’p030JM — TPYMIBl IpyOOAUCHEPCHBIX CHUCTEM, MX MPEACTABUTENU. 30JIM U Teld —
IPYIIIbI TOHKOJUCIIEPCHBIX CUCTEM, UX IpeacTtaBuTend. [lonsaTue o cuHepesuce u Koaryssuuu.
Jemoncmpayuu. Ilepruoanyeckoil CUCTEMbI XUMUYECKUX 31eMeHTOB [. 1. MenaeneeBa B pa3iuuHbIX
¢dbopmax. Mojenb MOHHOW KPUCTAIMYECKOW pEmIETKH Ha MpUMepe XJopuaa HaTpus. Munepanibl ¢
3THUM THUIIOM KPUCTALIMYECKON PEIETKON: KAIbUUT, FajJuT. MoIeIn MOJIIEKYISIPHON KPUCTATUIMYECKOM
PEMIETKHA HA IPUMEPE «CYXOro JbAa» WM MOJAa U aTOMHOM KPUCTALIMYECKON PEIIETKH HAa IPHUMEpE
anMasa, rpadura wim kBapua. Moaens MOJISIpHOTO 00bEMa raza. Mojenn KpUCTAIUTHUECKUX PEIIETOK
HEKOTOphIX MeTayyioB. Kosutekuun 00pa3lioB pa3iuyHBIX AUCIEpPCHBIX cucteM. CuHepesuc Hu
KOaryJsiusl.
Jlabopamopmuvie onvimol. KOHCTpynpOBaHUE MOJIEIN METAIUINYECKON XUMUYECKOH CBsA3H. [lomyuenue
KOJIJIOWIHOT'O pacTBOpa KypHUHOTro Oelka, MCCIeI0OBaHNE ero CBOMCTB C MOMOIIBIO JIAa3€PHOM YKa3KU U
IIpOBeJIeHUE ero JeHaTypanuu. [loiydyenrne aMyaIbCUM pacTUTENBLHOTO Macia U HaOIIo/IeHue 3a eé
paccnoenueM. [loayyeHue cycnieH3MM «M3BECTKOBOTO MOJIOKA» U HAOIIIO/IEHHE 32 €€ ceJMMEHTaIUeH.
Paznen 2. Xumuueckue peakuu. 124
Kaaccudukanusas XxumMuyecKMX peakumii. AIoTponu3anuss U U30MEpHU3alvsl, Kak peakuuu Oe3
M3MEHEHHUs COCTaBa BellecTB. AsutoTponus U e€ npuuuHbl. Kinaccugukanus peakiuil mo pasiuyHbIM
OCHOBAHHMSIM: IO YHCITY U COCTaBy PEareHTOB U MPOAYKTOB, IO (pase, Mo MCIOIb30BAHUIO KaTalln3aTopa
win pepMeHTa, 1o TernaoBoMy 3pdexty. TepMoxuMuueckre ypaBHEHUS PEAKIIHiA.
CkopocTth XUMH4YeCKHX peakuuil. PakTopsl, OT KOTOPBIX 3aBUCUT CKOPOCTh XMMHYECKUX PEAKLINN:
MpPUPO/Ia PEATUPYIOLIUX BELIECTB, TEMIEpaTypa, IUIOMIAAb HMX COINPUKOCHOBEHHUS pPEArupyIOLINX
BEILECTB, UX KOHIIEHTpAlMs, MPUCYTCTBUE Karanu3aropa. [loHarne o karanmuze. PepMeHTHI, Kak
Ouosoruueckue karaauzaTopbl. UHrMOUTOPHI, KaK «@HTOHUMBD) KaTaJu3aTOPOB U UX 3HAUYCHHUE.
XuMHUYecKoe paBHOBeCHEe M CHOCOOBI ero cMmemlenusi. Knaccuukarums XUMHUYECKUX PEaKIM 10
NpU3HaKy ux HanpasieHus. [ToHsTue 06 0OpaTUMBIX peakIMsIX U XUMUYECKOM paBHOBecuu. [IpuHImn
Jle aTenbe M crnocoObl CMENIEHUs] XMMHUYECKOTo paBHOBecHs. (OIas XapakTepUCTHUKA peaKIIHii
CHUHTE30B amMMuaka u okcuja cepbl(VI) u paccMoTpeHue yCIOBHM CMEIIEHUS UX paBHOBECHUs Ha
npou3BoacTBe. I'mapoan3. OOpaTUMBI U HEOOPATUMBIA THAPOIH3bL. [ MAPONH3 Cojiel W €ro THIIBI.
I'unponu3 opraHMYECKUX COEAMHEHUN B KUBBIX OPraHU3MOB, KaKk OCHOBa oOMeHa BemiecTB. [lonsTre
00 ’HepreTHYecKoM OOMEHE B KJIIETKE U POJIH THAPOIIN3a B HEM.
OKHCINTEIBHO-BOCCTAHOBHUTE/IbHBIC peakuuu. CTENeHb OKHUCIEHUS U €€ ONpeAesieHHE 110
(dbopMysiaM OpraHMYECKHX M HEOPraHWYECKUX BEIIEeCTB. DJIEMEHTHl M BEIIEeCTBA, KaK OKHCIUTENIU U
BoccTaHoBUTENM. [loHATHE O mpoleccax OKHUCIEHUS M BOcCTaHOBIEHHA. COCTaBICHHME YpaBHEHMH
XMMHUYECKHX peaKIMii Ha OCHOBE 3JIEKTPOHHOTO OajaHca.
DJIeKTPOJIM3 PAaCIIaBOB U PACTBOPOB JJIEKTPOJMTOB. XapaKTEpUCTUKA IIICKTPOJIU3a, Kak
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHOTO Mpoiiecca. (OcoOEHHOCTH 3JIEKTpOiIM3a, MPOTEKAIOUIETO B
pacTBopax dJEKTpOiMTOB. lIpakTHueckoe NpPUMEHEHHE DJIIEKTPOJM3a: IIOJIy4EHHE TaJIOTE€HOB,
BOJOpOJA, KHCIOPOJA, INEIOYHBIX METAUIOB M IIEJIOYEH, a TaKKe QIIOMUHUSA DIIEKTPOIU30M
paciuilaBOB M pacTBOPOB COEIMHEHUN O3TuUX 2djeMeHToB. IloHATHE O TrajabBaHOIUIACTHKE,
raJIbBAaHOCTETUH, pPa(QUHUPOBAHMM LBETHBIX MeTawioB. /lemouncmpayuu. PacTBopeHHE CepHOM
KHCIIOTBI W aMMHUAYHON CcenuTphl W (UKcAlMs TEIJIOBBIX SBICHHMA [UISI J3THX MPOIECCOB.
BzaumopeicTBusi pacTBOPOB COJISHOM, CEPHOM M YKCYCHOM KHCJIOT OJIMHAKOBOW KOHLEHTPAIUU C
OJIMHAKOBBIMU KycOukamu (TpaHyJiaMHM) LMHKAa M B3aUMOJICUCTBHE OJUHAKOBBIX KYCOUKOB pa3HBIX
MeTaJ/IoB (MarHusi, IMHKA, >Keje3a) C PacTBOPOM COJSHOW KHUCJIOTHL, KakK MpUMEpP 3aBUCHMOCTH
CKOPOCTH XHUMHUYECKHX pPEaKUUi OT NMPHpOJbI BeliecTB. B3ammopeiicTBue pacTBOpoB THOCYIb(dara
HaTpusl KOHIEHTPALMHU U TEMIEPATYPhl C PACTBOPOM CEPHOM KUCIOTHL. MOAEINPOBAHUE «KHUIISLIETO
cios». Mcnonb30BaHne HEOPraHUYECKUX KaTallnu3aTOpPOB (COJIeH kele3a, HoUaa KaJlis) U IPUPOAHBIX
00BEKTOB, COIEpXaIX Karajaszy (ChIpoe Msco, KapTodelp) I pa3lIoKeHHUs MePOKCHIa BOJAOPOIA.
B3anmMoneiicTBiEe IIMHKA C COJSHOM KHUCJIOTOW HHUTpaTOM cepelOpa, Kak MpHUMEphl OKUCIUTENBHO-



BOCCTAHOBUTENBHON peakiuii u peaknuu oOmeHa. KoHcTpyunpoBaHue MoOAENTH SIEKTPOIU3EPA.
BuneodpparMeHT ¢ MPOMBIIIIICHHON YCTAHOBKH IS TTOJTYYICHUS ATFOMUHUSL.
Jlabopamopusie onvimot. ViimocTtpanus npaBwia bepToiiie Ha NpakTUKE — MPOBEACHUE PEAKIMH C
oOpa3oBaHMEM OcCajJKa, ra3a W BOJbI. | €TEPOTCHHBIN KaTajan3 Ha MPUMEpPE Pas3lIOKEHHUs MEPOKCHIA
BOJZIOPOJIa B MPUCYTCTBUU JUOKCHAa MapraHia. CMelieHne paBHOBECHS B CUCTEME Fe*" + 3CNS™
Fe(CNS);s. HcnbiTanre MHIUKATOpAaMH CPEIbl PAaCTBOPOB COJICH pa3IMYHBIX TUIMOB. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHASI PEAKIMS U peakius oOMeHa Ha IMpHUMepe B3aUMOJICHCTBUS pacTBOPOB cylibdara
Meau(Il) ¢ xene3oM u pacTBOPOM LIETOYH.

Ilpakmuueckasa padoma. PenieHrie SKCIEPUMEHTAIBHBIX 33124 110 TeME « XUMUYECKAs PEAKIU».

Pa3nen 3. BemecTtBa u ux cBoiicTaa. 9u.

Metamubl. Ousnyeckne CBOMCTBA METAUIOB, KaK (DYHKIUS WX CTpoeHus. [leneHue MerayuioB Ha
IPyINIbl B TEXHUKE M XUMHUU. XHUMHUYECKHE CBOWCTBA METAJJIOB M 3JIEKTPOXUMHYECKUU Ppsij
HanpspkeHui. [Torstue o MetamorepMuu (ATFOMUHOTEPMHUHN, MAaTHUETEPMUHU U JIP. ).
Hemerasubl. baaropoansie rassl. Hemetambsl kak okucnautend. Hemeramibl kak BOCCTaHOBUTENH.
Psn sanekrpoorpuniarenbHocTu. IHepTHBIE WK 0J1arOpOIHBIE ra3bl.
Kucinorsl Heopranmyeckue M opraHmuyeckue. KHciOTbl ¢ TOYKHM 3pE€HHS aTOMHO-MOJIEKYJISIPHOTO
ydeHus. KHCIOTBI ¢ TOYKHM 3pEHUs TEOPHUM DJIEKTPOJMTHYECKOW auccouuanuu. KHCIOTBI ¢ TOYKH
3peHust NpOTOHHOM Teopuu. OOIIMe XUMUYecKue cBorcTBa KucaoT. Kinaccudukanus Kucior.
OcHoBaHMsI HeOpraHn4yeckue U opranudeckue. OCHOBaHMSI C TOUKH 3PEHUS AaTOMHO-MOJIEKYJISIPHOTO
yueHusi. OCHOBaHUs ¢ TOUYKHU 3PEHUSI TEOPHUH SJIEKTPOIMTUYECKON nucconuanuu. OCHOBaHUS C TOUYKHU
3peHusi IpoTOHHOUN Teopuu. Krnaccudukamus ocHOBaHMI. XWMHUYECKHUE CBOWCTBA OPTaHMYECKUX H
HEOPraHUYECKNX OCHOBaHUM.
AMdoTepHble coeIMHEHHUS] HeOpraHuveckue M opraHuyeckue. Heopranmueckue am¢poTepHbIe
COEIMHEHUS: OKCHJbI M THUAPOKCUIBI, — MX CBOWCTBAa W moiyueHue. AMQoTepHbIe OpraHMYECcKHe
COCMHEHMS Ha ITPUMEPE AMUHOKHUCIOT. [lenTuasl U nenTuaHas CBs3b.
Commn. Knaccuduxanus coneit. XKéctkocTh BoAbl U criocoOwl e€ ycTpaHeHus. [lepexon kapOonaTa B
rupokapOoHaT 1 00paTtHo. OOIIMe XUMUYECKUE CBOMCTBA COJIEH.
Jemoncmpayuu. Komnexums METaJUIOB. Konnexknns HEMETAJUIOB. B3anmopericteue
KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTBHI C MeJpl0. Bembllka TepMUTHOM cMecu. Bembliika 4yépHOTO
opoxa. BeITeCHEHHE TrajoreHoB W3 HMX PACTBOPOB APYIMMH TalloreHaMmH. B3anmojelcTBHe MapoB
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM KHUCIOTHI M amMMuaka («abIM 0e3 orHs»). [lomyueHue
aMMHaKa M U3yYEHHE €ro CBOMCTB. Pa3inuHble cilydan B3aMOJIECHCTBHS PaCTBOPOB COJIEN aIFOMUHUS
co mweénoubto. [lomydeHne »ECTKON BOABI U YCTPAHEHUE €€ )KECTKOCTH.
Jlabopamopusie onvimel. IlonydueHne HEPACTBOPUMOIO THJIPOKCHAA M €ro B3aUMOJECHCTBUE C
KHCIIOTOM. VccnenoBanne KOHUEHTPUPOBAHHBIX PACTBOPOB COJISTHOM M YKCYCHOM KHCIIOT KareJlbHbIM
METOJIOM TpH MX pa30aBieHuu BoJou. [lomydenne aMmpoTepHOro THAPOKCHIA M U3YUYEHUE €TO CBOMCTB.
[IpoBeneHne Ka4eCTBEHHBIX PEAKIUI 110 ONIPEIEIEHUIO COCTAaBA COMH.

Ilpakmuueckas padboma. PerieHne SKCiepuMEHTANBHBIX 3a/1a4 110 TeMe «BeriecTBa u ux cBoicTBay.

Paznen 4. Xumus u coBpeMeHHOE 001IecTBO .3 4.

IIpousBoacTBo aMMuaka U MeTaHoJa. [[oHsATHE 0O XUMUYECKON TEXHOJOTUH. XUMHUUECKUE PEAKLIUU B
MPOU3BOJICTBE aMMHUaka 1 MeTaHoina. O0mias kiaccupukannoHHas XapaKTepUCTUKA PeaKInii CHHTE3a B
MIPOU3BOJICTBE 3TUX MPOAYKTOB. HayuHble MpUHIUIIBI, JIeKalMe B OCHOBE MPOU3BOJACTBA aMMHAKa U
MeTraHoJia. CpaBHEHHE ATUX IPOU3BO/ICTB.
XuMH4YecKass TPaMOTHOCTh KAaK KOMIIOHEHT o0meil KyJbTypbl 4eJlOBeKa. MapkupoBka
YIaKOBOYHBIX MaTEpPUAIOB, DJICKTPOHHKU M OBITOBOM TEXHUKH, DKOJIOTMYHOTO TOBapa, MPOIYKTOB
MATaHUS, STUKETOK 110 YXOAY 3a OJEHKIOH.
Hemoncmpayuu. Monens TpOMBIIUIEHHONW YCTaHOBKH ITOJIyYEHUSI CEPHOU KUCIOTHI. Mo1eb KOJIOHHBI
CHUHTE3a aMMuaka. BuaeodparMeHThl M CHallbl O CTENEHH DSKOJOTHYECKOW YHCTOTHI TOBapa.
Jlabopamopuvie onvimer. VI3ydueHne MapKUPOBOK pa3IMYHBIX BHJAOB  IPOMBIIUICHHBIX U
IIPOJIOBOJILCTBEHHBIX TOBAPOB.



TemaTH4ueckoe IJIAHUPOBAHUEC XUMHUH

11 kaace
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OCHOBHBIE BUABI ACATCIBHOCTU

B ToM umucie

KoHnTtposnbHbie
paboThI
/TecTbl

IIpaxTrueckue
paboThI

Crpoenue
BeIleCTBa

Xapakrepuzytor CTpoeHue
BemiecTBa. CoBpeMeHHasi MOJIeNb CTPOCHUS
aToMa. DJEeKTpOHHAas KOH(HUTypalus aToMa.
OcHognoe u 8030ydicOeHHble COCOSHUSA
amomos. Kiaccuukanusi XaMU4eCKuX
DJIEMEHTOB (S-, P-, 0-371€MEHTHI).
Oco0eHHOCTH CTPOEHUS SHEPTETUYECKUX
YpOBHEH aTOMOB d-3JIEMEHTOB.
[lepuoanueckas cucTeMa XMMHUYECKUX
anemenToB [[.1. Menneneera. duznueckuil
cmbici [lepuonnueckoro 3akona J1.1.
Meneneesa. [IpyunHbl U1 3aKOHOMEPHOCTH
M3MEHEHUS CBOICTB 3JIEMEHTOB U UX
COEIMHEHH 110 Mepro/iaM U TPYIIIaM.
DJIeKTpOHHAsS IPUPOJIA XUMUYECKOM CBSI3H.
DIEKTPOOTPUIIATEILHOCTh. BUTBI
XUMHUYECKOH CBSI3U (KOBAJICHTHAs, MOHHAS,
MeTaJuTHdecKasi, BOJOPO/IHAS ) U MEXaHU3MBbI
ee oOpazoBanus. Kpucmaniuyeckue u
amopgnuvie eewgecmaa. Tunvl
KPUCTALIUYECKUX peuemoK (amomHas,
MONEKYIAPHAS, UOHHASL, MEMALIU4ecKas).
3asucumocms uzuueckux ceovicms
seujecmsea om muna KpUCmaiiuieckou
peuwemxu. IIpuauHBI MHOTOOOPA3Hs
BELIECTB.

IIpoBepouHbIit
TECT-CTPOCHUE
BEIIECTB.

XumMuuec
Kue
pEaKInH.

Pa3nn4aroT roMOreHHbIC ¥ T€TEPOTCHHBIC
peakuun. OmpenemnsroT CKOPOCTh
peaKIuy, ee 3aBUCHMOCTh OT Pa3ITHYHBIX
(aKTOpOB: MPUPOJIBI PEATUPYIOIIUX
BEILIECTB, KOHIICHTPAIIH Pearupyrommux
BEILIECTB, TEMIIEPATyPBI, IIOIIAAN
PEaKIMOHHON MOBEPXHOCTH, HATMYHS
KaTaJn3aTopa. BEICHAIOT poib
KaTaJM3aToOpOB B MPUPOJIC U
HPOMBIIIUICHHOM MTPOM3BOICTBE.
OOpaTUMOCTh peakIuii. XUMUYECKOEe
PaBHOBECHE U €T0 CMEIICHHUE MO/
JICCTBHEM Pa3InYHBIX (PaKTOPOB
(KOHIIEHTpAIIHsl pEarcHTOB WK TPOIYKTOB
pEeaKIny, JaBJIeHUE, TEMIIepaTypa) s
CO3/IaHUS ONITUMAJIBHBIX YCIIOBUI

KoHTposbHast
[padota Nel
«CtpoeHue
BEILIECTBA.
Xumuyeckas
[peaKIs»

[IpaxTrueckas
padota Ne 1.
Pemenue
DKCIIEPUMEHTA
ITbHBIX 3a7a4
[0 TeMe
«Xumugeckas

[peaKIIus)




MPOTEKAHUS XUMUYECKHX TPOIIECCOB.
3HAKOMSTCS C IUCTIEPCHBIMU CHCTEMaMH.
XapakTepu3yloT MOHATHE O KOJUTOUIaxX
(30J1H, TEJIM) UCTUHHBIX PACTBOpax.
[TpoBOIAT peakiuu B pacTBOpax
AJIEKTPOJIUTOB, OTMEYAIOT OKUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIC PEAKIIUHU B IPHPO/IE,
IIPOM3BOJICTBEHHBIX Tpolieccax U
KHU3HEIEATSITLHOCTH OPTraHU3MOB.
OKHUCIUTENFHO-BOCCTAHOBUTEIILHBIC
CBOMCTBA MPOCTHIX BELIECTB — METAJIOB
IJIABHBIX U TOOOYHBIX NOArpYyNI (Meb,
JKeJle30) 1 HeMETaJIOB: BOJIOPO/a,
KHCJIOPO/Ia, TAJIOT€HOB, CEPHI, a30Ta,
dbocdopa, yraepona, kpemuus. Kopposus

MCTAJUIOB: BUIBI KOPPO3UH, CIIOCOOBI 3alllUThI

METAJJIOB OT KOPPO3HH.
DJEKTPOIU3 PaCTBOPOB U PACILIaBOB.
IIpumeHeHue anexTpoinsa B
MPOMBIIIJICHHOCTH.

Pasgen 3.
BemectBa
Hn Uux
CBOMCTBA.

-yMeHue HaOI01aTh, OMICHIBATH,
(buKcUpOBaTh PE3yJIbTATHI U JAENATh BHIBOIBI
Ha OCHOBE JIEMOHCTPALIMOHHBIX U
CaMOCTOSITENILHO MPOBEIEHHBIX
AKCIIEPUMEHTOB, UCIIOJIB3YS JJIST STOTO
POIHOM (PYCCKHI MIIM WHOM) SI3BIK U SI3BIK
XUMUU;- YMEHUE KIIacCu()UIIMpPOBaThH
XUMUYECKHE JIEMEHTHI, IPOCTHIC BEIIECTRA,
HEOPraHUYECKHE U OPTaHMYECKUe
COCTMHEHM S, XUMUYECKHUE TPOIECCHI;
-YMEHHE XapaKTepru30BaTh OOIIME CBOMCTRA,
MOJIyYEHUE U IPUMEHEHUE H3YUEHHBIX
KJIACChl HEOPTAaHUYECKUX U OPTaHUYECKUX
BEIIECTB U WX BaXKHEUIINX MPE/ICTABUTEINCH;
-OIMHUCHIBATh KOHKPETHBIE XUMUYECKHE
peaKIiu, yCIOBUS UX MPOBEJACHUS U
yIpaBJIeHUS] XUMHUYECKUMHU TTPOIIECCaMHU; -
yMEHHE MPOBOJUTH CAMOCTOATEIbHBIN
XUMHUYECKUN SKCIIEPUMEHT U HaOII01aTh
JIEMOHCTPAIIMOHHBIN SKCIIEPUMEHT,
(buKcHpOBaTh PE3yJIbTATHI U JAENaTh BHIBObI
Y 3aKIIIOYEHUS 110 pe3yJIbTaTaMm;
MIPOTHO3UPOBATH CBOWCTBA HEM3YUEHHBIX
BEIIECTB 110 aHAJIOTUU CO CBONCTBAMU
M3YYCHHBIX HA OCHOBE 3HAHUS XUMUYECKUX
3aKOHOMEPHOCTEH;

KoHnrtpoinbnas
pabota Ne 2

«BemectBa n
HUX CBOMCTBa

[IpakTueckas
paborta Ne 2.
Pemenune
JKCTIEPUMEH-
TaJIBHEIX 33724
110 TEME
«BemiecTBa 1 UX
CBOMCTBa»




4 | Xumus u
CoBpemeH-
HOE
001LI1EeCTBO.

dopMupoBaHre COOCTBEHHOU MO3UITUHU TIPH
OLICHKE MOCJIEICTBUH TSl OKpYKarolen
Cpelbl JesITENIbHOCTH YEIOBEKa, CBA3aHHOM C
MIPOM3BOJCTBOM U MEPepabOTKOM
XUMHUYECKHUX MPOAYKTOB; MPOBEACHUE
XUMHUYECKOTO IKCIIEPUMEHTA; Pa3BUTHE
HABBIKOB Y4eOHOI, MPOEKTHO-
UCCIIEI0BATENLCKOW U TBOPYECKOU
ACATCIBHOCTH ITPH BBIITIOJIHCHUN
HHIAWBHUIYAJIbHOI'O IIPOCKTA IO XUMHHU,
COOJTIOICHHE TIPABIIT OE30MTACHOTO
oOpalleHus C BeIeCTBaMH, MaTepUallaMHu;
OKa3aHMeE MEePBOM ITOMOIIHN ITPU OTPABIICHUSX,
0)XOorax 1 TpaBMax, IMOJIYUCHHEBIX B
pe3yJibTaTe HapylIEeHUs IIPaBUJl TEXHUKHU
0€30macHOCTH MpU padboTe ¢ BEIECTBAMH U
71a00paTOPHBIM 000PYTIOBAHUEM.

Hrtorol7 u

2 xp, lTect

I/ICHOJIB3yeMI>Ie yqe6H0-MeT0unqec1me nocoousi u IJEKTPOHHbIEC PECYPCHI:

1. Xumus. 11 knacc: yue6. ans obmeobpaszosart. opranusanuii / O. C. I'adpuensn, U. I'. Octpoymos, C. A.

CnanxoB. Xumus. 10 knacc. ba3zoslit ypoBenb. YueoHuk. — M.: IIpocsemenue, 2019

2. O. C. I'abpuenan u op. Xumus. 11 xnacc. ba3oBslit ypoBeHb. MeToandeckoe mocooue.

3. O. C. I'abpuensn, C. A. Cnaokos. Xumus. 11 xnacc. ba3oslit ypoBens. Pabouas teTpaap.
4. O. C. T'abpuenan, HU. B. Tpucybouax. Xumus. 11 knacc. ba3oBbiii ypoBEHb.

y4ueOHUKa.

5. DnektponHas dopma



I'OCYJAPCTBEHHOE BIO/KETHOE OBLIEOBPA30BATEJIbHOE YUPEK/IEHUE
"KPACHONOJIAAHCKAS IIKOJIA Nel BEJIMKOHOBOCEJKOBCKOI'O MYHUIIUTIAJIBHOI'O
OKPYI'A" JTOHELKOW HAPOJTHOM PECITYBJIUKA

PACCMOTPEHO COI''TACOBAHO YTBEPXJIAFO
Ha 3acenanuu [[IMO 3aM, TUpeKTopa 1o Y BP Hupextop [BOY
T[IpoToKoT oT «W2imef Zodét Ne v % E.A.bu36us «KPACHOIIOJISIHCKAS IIIKOJIA Nel
Pyxo:@m@yfﬁ MO O @beoma Lot . BEHHKOHOBOCEHKOBCKOFQ
5 7;@ E.A.bu36u3 , M.O.» JOHELIKOU HAPOJ/ITHOU
: PECITYBJIMKUA

KAJIEHJIAPHO-TEMATHYECKOE IIJIAHUPOBAHUE
npeamera XUMMU S
aada 11 kaacea
3aouHasi popma o0yueHus

PaspaboTano yuurtenem:
Knumenko Banentunoit HukoaaeBHoi

2024 — 2025 y4ueOubIii roa



KanenpapHo — TeMaTnueckoe niiannposanue xumus 11 kiaace

Ne yp. Hara Tema ypoka Kon.
no no 4acoB
mwiany | ¢paxkry
Pasnen 1. Ctpoenne BemecTsa 44. 1
1 OcHoBHbIE CBeIeHUs 0 cTpoeHuu aToma. [lepuoanueckas 1
cucteMma xuMmudeckux sneMmentoB J[. V1. Mennaeneera B
CBETE yUCHHSI O CTPOSHHH aTOMa.
2 HoHHas XxuMu4ueckas CBsi3b U HOHHbIE KPUCTAJUINYECKHE 1
pemiéTku. KoBaneHTHas XuMU4YecKast CBsi3b. ATOMHBIE U
MOJICKYJISIPHBIE KPUCTANTNIECKHE PEIIETKA
3 Mertannuueckast U BOAOPOHAS XUMUYECKUE CBSI3H. 1
IIpoBepouHBIit TECT.
4 [Tonmumepsl. JlucniepcHble CUCTEMBI 1
Paznen 2. Xumuueckue peakunu.64
5 Knaccugukanus XuMruuecKkux peakuun 1
6 CKOpOCTb U 0OPAaTUMOCTh XUMHUYECKUX PEAKLIUH. 1
XUMHUECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEIIEHUS
7 I'mnpomms. OKUCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINN 1
8 Kontponbnas pabora Nel «CtpoeHue BemecTsa. 1
XuMuyeckas peakius)
9 DIIEKTPOJIN3 PACIUIaBOB U pacTBOPOB. [IpakTHueckoe 1
pPUMEHEHHE DIIEKTPOIIN3A
10 [TpaxTrueckast pabota Ne 1. Pemienue skcriepuMeHTaNIbHBIX 1
3a]a4 1Mo TeMe « XUMHUECKas PeaKIus»
Pa3gen 3. BemecTBa n ux cBoiicTBa 54
11 Mertannsl. Hemetanmsl. biaropoanble rasbl 1
12 KucnoTs! 1 ocCHOBaHMS: OpraHUYeCKHe U HEOPraHUYEeCKHe 1
13 AmpoTepHbIe COeTUHEHUS: OPTaHUYECKUE U 1
Heopranuyeckue. Conu
14 [Tpaktrueckas padota Ne 2. Pemenue skcriepuMeHTaTbHBIX 1
3a/1a4 no Teme «BemiecTBa 1 UX CBOHWCTBaY
15 Kontponbnas padota Ne 2 «BeniecTBa 1 uX cBOWCTBa» 1
Pa3nen 4. Xumus u coBpeMeHHOe 00111eCTBO. 2.4
16 XuMHu4eckasi TEXHOJIOTUs 1
17 XuMu4eckasi TpaMOTHOCTh KaK KOMIIOHEHT OOIIIei 1
KYJIbTYpBI 4eJIOBEKa
OO11ee KOIMYECTBO YaCOB IO IpOrpaMme 17







