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TlosicHuTEILHAA 3alIUCKA

Pabouas mporpaMma 1o XMMUHM COCTaBJICHAa HA OCHOBE:

e [lpukaza Munobpuayku Poccum ot 17 mas 2012 roma Ne 413 «OO6 yTBepkIeHHH
(denepasbHOro TOCYIapCTBEHHOTO 0OpPa30BaTeIbHOIO CTAaHAAPTa CPEeJHEro OoOIIero
00pazoBaHus» (C IBMEHEHHUSIMU U JIOTIOJIHCHUSIMH )

e VY4eOHOro IuUiaHa MYHUIIMIIAIBHOTO OIOPKETHOTO 00I1e00pa30BaTeIbHOrO YUPEKACHUSI
«Ilentp obpazoanus . Hwxueynuack» 2023-2024 yueOHbIi roJ1.

e [Ipumepnoro yuebHOTO 11aHa ajsi 00pa30BaTebHBIX OPraHU3aNN, PeaTU3yIOIINX
porpaMMel cpesiHero odmiero oopazoBanus. OCHOBHOM yHHUBEpCAIbHBIM.

[Tpumepnbix padounx nporpamm. [Ipenmernas nunus yueonukos O. C. I'abpuensna, U.

I". Octpoymosa, C. A. Crnaakosa. 10—11 xnaccel. ba3oBsiif ypoBeHb : y4e0. mocooue s

obmieo6pasosar. opranuzanuit / O. C. I'abpuensu, U. I. Octpoymos, C. A. CrankoB —

M. : [Ipocsemienue, 2020.

PaGouvast mporpamma paccuntana Ha | dac B Hemenmto, 33 yaca B TOJI, B COOTBETCTBHH C
KaJICHJApHBIM y4eOHBIM TpapUKOM.

ConepxaHue Kypca BBICTPOCHO JIOTMYHO M JIOCTYIIHO B COOTBETCTBHHM C CHCTEMHO-
NEeSTEIIbHOCTHBIM MOJIXOJIOM Ha OCHOBE HepapXUu y4EOHBIX MPOOIIEM.

Conepxanue kypca obmieit xumuu B 11 kmacce crmocoOCTBYeT (pOPMHPOBAHUIO €IUHOM
XUMHYECKON KapTUHBI MUPa y BBITYCKHUKOB CPEIHEW IIKOJIBI MMyTEM PACCMOTPEHHS OOIINX ISt
HEOPraHWYECKOW W OpPraHWYeCKOW XWUMHM TOHATHH, 3aKOHOB M Teopui. M3ydeHue Kypca
IPOBOAMUTCS HAa OCHOBE COUETaHMS TEOPUM M MPAKTHKH NPOOJIEMHOro OOydeHHUs M IMOjauu
Marepuana B JIOTHKE HAay4HOTO TO3HaHWs. Peanu3yercss MHTerpauusi COAep>KaHUs Kypca C
npeaMeTaMi HE TOJNIBKO €CTECTBEHHO-HAyYHOTO, HO M T'yMaHHTApHOTO HHUKIOB. PackpeiBaercs
pPOIb POCCHUICKUX YYEHBIX B CTAHOBJICHWH MHPOBOW XHMHYECKOW HAyKH, YTO CIIOCOOCTBYET
BOCIUTAHHIO MAaTPUOTU3MA U HAIIMOHATBHON CaMOUIEHTU(DUKAIUH.

Kypc peanmusyer cBsi3p y4eOHOW AMCLUMIUIMHBI C YH3HBIO, YTO CIIOCOOCTBYET YCHJICHUIO
MOTHUBAIMN YYalIUXCS K U3YYEHUIO HENPOPIILHOW XUMHUH Yepe3 PACKPBITHE CBSI3U M3Y4aeMOro
Matepuaia ¢ Oymymieil o0pa3oBaTebHON TpaekTopuel U npodecCuoHalIbHON NeATeTbHOCTH. B
KypCe HalllTd OTPaXE€HNUE OCHOBHBIE COJIepKATENIbHbIE JIMHUU:

e «Beujecmeo» — 3HaHUSA O COCTaBe, CTPOEHUU, CBOMCTBAX ((U3MUECKUX, XUMHUUYECKUX U

OMOJIOTUYECKHX ), HAXOXK/ICHUHU B TIPUPOC U MOTYyUYESHUN BAKHEHIITINX XUMUUYECKHUX BEIIECTB;

o «Xumuueckasa peakyus» — 3HAHWS O TIPOIECCAX, B KOTOPHIX MPOSIBISIOTCS XUMHUYECKHE

CBOMCTBa BCIICCTB, YCIIOBUAX UX MMPOTCKAHUA U crocobax YIIPpABJICHUS UMU;



«Ilpumenenue eeuwyecme» — 3HAHUS B3aUMOCBSI3U CBOMCTB XUMHUYECKHX BEIIECTB,
HauOosiee  WCHOJB3YEeMBIX B OBITY, TMPOMBIIIJICHHOCTH, CEIBCKOM  XO3SHCTBE,
3/IpaBOOXPAHEHUH U Ha TPAHCIIOPTE;

«A3bIK Xumuuy — CHUCTEMa 3HAHWM O BaXKHEHIIMX MOHATHUSIX XHMHH H XHMHYECKOH
HOMEHKJIaType Heopranuueckux u opranumdeckux emectB (MIOITAK u TpuBuanbHOR);
BJIAJICHHE XUMHUYECKOW CHUMBOJIMKOW U €€ OTPaXKEHUEM Ha MUCbME, —XUMHUYECKUMH 3HAKaMU
(cumBoslaMu), (HOPMYJIBI M YpaBHEHUS, a TAaK)Ke MpaBHIIa TIepeBoa HHPOPMAIIUHA C POTHOTO
SI3bIKa Ha SI3bIK XMMUHU U 00OpaTHO.

Omna w3 3agad  oOy4eHHss B CpeOHEH IIKoJe — OMNpeleNieHHe JalibHeHIIeH

00pa3oBaTeIbHON TPAEKTOPUH M OTBETCTBEHHOTO BHIOOpA KU3HEHHOTO M MPO(PECCHOHAIBHOTO

IIyTH. I[J'I?I pPEeIICHUA ITOM 3aga4 CTApPIICKIACCHHUKHM IIpU MH3YYCHHHM XHUMHH JOJIKHBI

HUCIIOJIB30BaTh HpI/I06peTéHHBII>'I Ha YpOKax XHUMHU OIIBIT ACATCIIBHOCTH B HpO(I)CCCHOHaHBHOfI

ctepe u 1F000H KU3HCHHON CUTYAIIHH.

I'maBHbIE yenu cpednezo obuyeco oopasosanus:

npuoOpeTeHne 3HAHWK, YMEHHM M  CIIOCOOOB  JICSITEIIBHOCTH, CIIOCOOCTBYIOIIMX
(OpMUPOBAHUIO LIETOCTHOTO MPEICTABICHUS O MUPE;

pa3BUTHE OMbITA Pa3HOOOPA3HO 1EATENbHOCTH, CAMOIIO3HAHUS U CAMOOIIPEIETICHMS;
OCO3HAHHBIN BBIOOP MHAMBHAYAJIbHON 00pa3oBaTeNbHON TPAeKTOPUU U MpodeccuoHaTbHON
JIeSATEeTLHOCTH.

Bonpmiol Bkiaax B JOCTHIXKEHHE JTHX ILieJed cpemHero oOmero oOpa3oBaHHMs BHOCHUT

usyuenue xumuu, KOTopoc rpu3BaHo obecneuumo.

dbopMUpOBaHUE E€CTECTBEHHO-HAYYHOW KApTUHBI MHpA, B KOTOPOW CHCTEMa XHMHUYECKHX
3HAHUM ABJISIeTCS €€ BaXKHEHIIIMM KOMITOHEHTOM;

pa3BUTHE HHTEJUIEKTyaJlbHOTO M  HPABCTBEHHOTO IMOTEHIMala CTaplICKIACCHHUKOB,
dbopMuUpoBaHHE y HHUX OJKOJIOTMUYECKH TPaAaMOTHOTO B Y4eOHOM U mpodeccrnoHaIbHON
JIeSTeTbHOCTH, a TAKXKE B OBITY;

OCO3HAHHME Vy CTapIIEeKIACCHUKOB HEOOXOMUMOCTH B PAa3BUTUU XHMHUU U XUMHUYECKON
MIPOMBITINICHHOCTH, KaK TPOU3BOIUTEIHLHON CHIIBI OOIIECTBA;

MOHUMaHWE HEOOXOJUMOCTH O€301MacHOTO OOpallleHHus C BEIIeCTBAMH W Marepuajlamu,

WCITOJIb3yeMBIMHU B TPOECCUOHATFHOM M TTOBCETHEBHOM JKU3HH.

Ilenamu uzyuenua xumuu ¢ cpeoneil uiKoe A6AIOMCA.

1.

BHUJICHUE U TOHMMAHME 3HAYMMOCTU XMMHUYECKHUX 3HAHUU IS KaXKJOr0 4Yi€Ha COLMYMa;
YMEHHE OLIEHUBaTh pa3inuHble (aKThl U SIBJICHUS, CBA3aHHBIE C XUMUYECKUMU OOBEKTaMU U
npoueccaMd Ha OCHOBE OOBEKTUBHBIX KPUTEPUEB M ONMPENCIEHHON CHCTEMBI LIEHHOCTEH,

dopmynrpoBaTh 1 000CHOBBIBATH COOCTBEHHOE MHEHUE U YOSKICHNUE;



2. TOHUMaHWEe  POIM XHMHUHU B COBPEMEHHOM €CTECTBEHHO-HAy4yHOW KapTHUHE MHpa U
WCIIONb30BaHNE XUMUUYECKUX 3HAHUN 711 OOBsICHEHHSI 0OBEKTOB M MPOIECCOB OKPYKAOIIEH
JEUCTBUTEIIBHOCTH — MPUPOIHOM, COUHAIBHOM, KYyJIbTYPHON, TEXHUYECKOW CPE/IbI.

Packpeimue ceazu uzyuaemozo mamepuana ¢ O0yoywieii npogheccuoHanbHOU
0eAmMeNbHOCHbI0 6bINYCKHUKA CPEOHell WIKOIbl CROCOOCmEyem yCUeHUI) MOMUBaAuUU
yuawuxca K u3yuyeHuro Henpo@uibHOoU OUCUUNIUHBL ITO MOXET OBITh JOCTUTHYTO 4Yepes
BBHITIOJTHEHHE CTApIICKIACCHUKAMHK 3aJaHuil ¢ oOmiedt TeMatukoit «IloaroroBpTe coobiieHue o
TOM, KaK CBsI3aHBI CBEJICHHS KOHKPETHOH TeMbl ¢ BhIOpaHHOM BamMu BY3om mnm ¢ Oymymiei
npohecCuOHANBHOM e TEbHOCTHIO.

[Ipu paccMOTpeHMH KIAaCCH(PUKAIMA XUMHUYECKUX OJJIEMEHTOB H 00pa3yeMblX HMH
MPOCTHIX BEIIECTB (METAJJIbl U HEMETAJIbI) U COSAMHEHUMN (OKCHIBI U TUIAPOKCH/IbI) HA OCHOBE
OTHOCUTEIIbHOCTH WCTUHHOCTU OOydaroluecsi OCO3HAHHO pPacCMaTPUBAIOT 0a30BbI€ MOHSATHS
Kypca: CTPOCHHME aToMa W BHJIbI XUMHUYECKUX CBSI3€U, THUIBI KPUCTAJUIMYECKUX PEIIETOK U

(du3HYECKrEe CBOMCTBA BEUIECTB, aM()OTEPHOCTD.

Mecto yyeOHOro npeamera «XuMus» B 0a3MCHOM y4eOHOM ILJIaHe.

CormacHo JfeicTByroleMy ydeOHOMY TIulaHy, pabGowas mporpamma s 11 kimacca
nperycMaTpuBaeT oOyueHre XUMHUH B o0beMe 1 yac B HeJeno, UTOro paccynTana Ha 33 yaca B
TO/I.

®opMmbl M BUBI KOHTPoJs 11 Kiace

KonuuecTBo 3am1aHupOBaHHBIX TPAKTUUECKUX PadoT: 2

KonnuecTBo KOHTPONIBHBIX padoT: 3

Pabouas mporpaMma opueHTHpPOBAaHA Ha UCIIOJIb30BaHUE YUeOHUKA:

Xumus 11 knacc. Arop: 'abpuensa O.C., Mocksa «IIpocemenuey., 2020r.

Meronuueckoe mocobue k yueOHuky: Xumus 10 kmacc. Asrop: [Nabpuensa O.C  Ipoda

M:2019



IInanupyemble pe3yJbTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa
B pesyabrare usyuenust yueOHOro npeamera « XMMHsD> Ha YPOBHe CpelHero oomiero
o0pa3oBaHus:
BouinyckHuK Ha 0230BOM YPOBHE HAYUMTCS:

— packpblBaTh Ha IMpUMepax pojib XUMUU B (OPMUPOBAHHWU COBPEMEHHOW HaAy4YHOM
KApTHUHBI MUPa U B IPAKTUYECKON E€ATEIBHOCTH YEJIOBEKA;

— JIEMOHCTpPUpPOBAaTb HAa IMPHUMEpPAax B3aUMOCBI3b MEXAY XHUMHEW U  JIPYyTUMH
€CTECTBEHHBIMU HayKaMU;

—  pacKpbIBaTh Ha MPUMEPAX MOJOKEHUSI TEOPUH XuMuieckoro crpoeHusi A.M. bytieposa;

— mnonuMarb ¢uszndeckuid cmbicn Ilepuonmueckoro 3axona J[.M. MenneneeBa u Ha ero
OCHOBC OGT:HCHSITB 3aBHCHUMOCTh CBOMCTB XHMMHYECKHX DIIEMECHTOB H O6pa3OBaHHBIX nMun
BEIIECTB OT 3JIEKTPOHHOTO CTPOCHUS aTOMOB;

—  OOBACHATH MPUYMHBI MHOTOOOpa3us BEUIECTB HA OCHOBE OOIIMX MPEICTaBICHUN 00 uX
COCTaBE€ U CTPOCHUU;

— INPHUMEHATH IIpaBUJIA CUCTEMATUYECKOM MEKIYHAPOAHOW HOMEHKJIATyphl KaK CpeICTBa
pa3inyueHus U UASHTU(UKALUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

—  COCTaBIISITh MOJIEKYJSIPHBIE U CTPYKTYpHBIE (OPMYJIbl OPraHUYECKUX BEIIECTB Kak
HOcuTeNnell WHQpOpPMAaMM O CTPOCHWH BEIIECTBA, €r0 CBOWCTBAX M MPUHAIJICKHOCTH K
OIpEIEIEHHOMY KJIacCy COEIMHEHUM;

—  XapaKTepu30BaTh OPTraHWYECKUE BEIIEeCTBA IO COCTaBY, CTPOCHHUIO U CBOMCTBaM,
YCTaHABJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBA3U MEXKY JaHHBIMU XapaKTEPUCTUKaMH BEILIECTBA;

— TPHUBOJUTH INPUMEPHl XMUMHYECKUX PEAKIUH, PACKPBIBAIOIIUX XAPAKTEPHBIE CBOWCTBA
TUITUYHBIX HpeHCTaBHTGHGﬁ KJIaCCOB OPraHUYCCKHUX BCHICCTB C ILECJIBIO HX I/I)ICHTI/I(i)I/IKaIII/II/I n
00BsICHEHUS 00JIACTH TPUMEHEHMS;

—  IPOrHO3MPOBaTh BO3MOKHOCTb IMPOTEKAHUS XMMHUYECKHUX PEAKIMI HAa OCHOBE 3HAHUH O
TUIIAX XUMUYECKOHN CBS3M B MOJIEKYJIaX PEareéHTOB M UX PEaKIIMOHHOW CIIOCOOHOCTH;

- HCIIOJIB30BAaTh 3HAHHA O COCTaBC, CTPOCHUU M XUMHYCCKHUX CBOMCTBaxX BCUICCTB OJIsd
0€30I1aCHOr0 MPUMEHEHUS B IPAKTHUECKON JesITEbHOCTH;

—  TPUBOJIUTH MPUMEPHI MPAKTHUECKOTO UCIIOIb30BAaHUS MPOJAYKTOB MepepaboTKu HEPTH U
MNpuUpoaAHOro ras3a, BBICOKOMOJICKYIAPHBIX COG)II/IHeHI/Iﬁ (HOJ'II/ISTI/IJ'IGH&, CHHTETHYECKOI'O
KaydyKa, alleTaTHOTO BOJIOKHA);

—  IPOBOAMTH ONBITHI 110 PAaCHO3HABAaHUIO OPraHMUYECKUX BEILECTB: INIMLEPHUHA, YKCYCHOM
KHCJIOTHI, HEMIPEAENIbHBIX JKUPOB, TIIIOKO3bI, Kpaxmaia, OEJIKOB — B COCTAaBE MUIIEBBIX POIYKTOB

N KOCMETHUYCCKUX CPEACTB,



—  BJIaJETh NpaBUJIAMHU U IpueMaMu Oe30macHOi paboThl ¢ XMMUYECKMMHU BEIECTBAMU U
71a00paTOpHBIM 000PYIOBaHUEM;

—  yCTaHaBJIMBaTh 3aBUCUMOCTb CKOPOCTH XMUMUYECKON pEaKLUU U CMEIIEHHUS] XUMUYECKOTO
paBHOBeCHsI OT pa3IMYHBIX (AKTOPOB C LENbI0 OMpEeNeiIeHHUs] ONTHUMAIbHBIX YCJIOBUU
MPOTEKAHUsI XUMUYECKUX ITPOLIECCOB;

—  NPUBOJUTH IIPUMEPBI TUAPOIIN3A COJIEH B IIOBCEITHEBHON KU3HU YEIIOBEKA;

—  IPUBOJUTH IIPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUuid B MPUPOJE,
MIPOU3BOJCTBEHHBIX MPOIECCaX U KU3HEACITEIIBHOCTA OPraHU3MOB;

— TPHUBOJIUTH MPUMEPHl XUMHUYECKHX pEaKLIMH, PpaCKPBIBAIOIIMUX OOIIMEe XUMHUYECKHE
CBOICTBaA MMPOCTHIX BEUIECTB — METAJIIOB U HEMETAILJIOB;

— TPOBOAMTH pacyeThl Ha HAXOXACHHUE MOJEKYISIpHOW (OpMyIbl YIiaeBOJAOpoOAa IO
MPOJYKTaM CrOpaHus U MO €ro OTHOCUTEIbHOM IJIOTHOCTH M MACCOBBIM JOJSIM 3JIEMEHTOB,
BXOJISIIMX B €0 COCTaB;

—  BIAJAETh IpaBWIaMU 0€30IacHOr0 OOpallleHus C €AKUMH, FOPIOYMMHU U TOKCHUUYHBIMU
BELIECTBAMMU, CPEJICTBAMU OBITOBOW XHUMMUU;

—  OCYUIECTBIISAITh TOUCK XMUMHYECKOH HH(OpMAIMKM [0 Ha3BaHHIM, HIACHTU(HKATOpaM,
CTPYKTYpPHBIM (pOpMysIaM BEIIECTB;

— KpUTHUYECKH  OICHMBATh M  WHTEPIPETHPOBATh  XHUMHUYSCKYI0  HH(pOpMaIWHIo,
COJIepIKAIIYIOCS B COOOIIEHHSIX CPEACTB MAacCOBOM nH(popMmaImu, pecypcax MHTepHeTa, HaydHO-
MONYJISIPHBIX CTAThSIX C TOUKH 3PEHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LIEJISIX BBISBICHUS
OLIMOOYHBIX CY>KICHUH U (OPMHUPOBAHUS COOCTBEHHON MO3UIINY;

—  TPeACTaBIATh MYTU PEIIeHHUs INI0OANBHBIX MPOOJIEM, CTOSIIUX MEpe] YeIOBEUECTBOM:
HKOJIOTMYECKUX, SHEPTeTUUYECKHX, CHIPHEBBIX, U POJIb XUMHUHU B PELICHUH 3TUX MPOOIIEM.
BeinyckHuk Ha 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYUThCH:

—  WUIIOCTPUPOBATh Ha NMpPUMEpax CTAHOBJIEHHE M SBOJIOLMIO OPraHUYECKOM XMMHUH Kak
HAyKH Ha pa3JIMYHbIX HCTOPUYECKUX ITAlax €€ pa3BUTHS;

—  HUCIOJIb30BaTh METOJbl HAYYHOI'O MO3HAHUS TPH BBINOJHEHUU IPOEKTOB U Y4eOHO-
UCCIIEIOBATEIbCKUX 3a/1ad IO M3Y4YEHHIO CBOMCTB, CIIOCOOOB MOJYY4EHHUS U paclo3HaBaHUS
OpPTraHUYECKUX BEIECTB;

—  OOBSCHATH TPUPOAY U CIOCOOBI 00pa30BaHUS XUMHUYECKOW CBSI3U: KOBAJICHTHOU
(TONSIpHOM, HEMOJISIPHOM), WOHHOM, METaUIMYeCKOW, BOJOPOJHONW — C IEIBI0 OMpeIeIeHUs
XUMUYECKON aKTUBHOCTH BEIIECTB;

—  YCTaHaBIIMBAaThb TE€HETHYECKYIO CBS3b MEXKAY KJIaCCaMM OPraHUYECKUX BEIIECTB Jif
000OCHOBaHHS MNPUHIMIHUAIBLHOW BO3MOXHOCTH TOJYYEHHUS OPraHWYeCKUX COEAMHEHUMN

3aaHHOro CoCTaBa U CTPOCHUS,



—  yCTaHaBIIMBAaTh B3aWMOCBSI3H MEXAY (pakTamu U TEOpHell, MPUUMHON U CIEACTBHEM IMPH

aHanmu3e MpOOJNEeMHBIX CHUTyauuii U OOOCHOBaHMM TNPHUHMMAEMBIX pEIICHUH Ha OCHOBE

XAMHUYECKUX 3HAHUU.

OOydeHre XMMHUH B CpeIHEl IiKojie Ha 6a30BOM ypOBHE IO JAaHHOMY KypCy CIIOCOOCTBYET

JOCTHXKCHHUIO O6yLIaIOH_[I/IMI/IC${ CIICAYIOIIUX JIUYHOCMHBIX PE3Y1bmMAmos.

YyBCTBA TOPAOCTH 33 POCCHHCKYID XHMHYECKYH0O HAayKy W OCO3HAaHHE POCCHUHUCKON
IPaXXIaHCKON UACHTUYHOCTH — 8 YEeHHOCMHO-0OPUEHMAYUOHHOU chepe;,

0CO3HaBaTh HEOOXOAMMOCTh CBOCH MO3HABATEIBHOMN JCATEIBPHOCTH U YMEHUE YIIPABIATH €10,
TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOPA30BAHHIO HA MPOTSHKCHUH BCEH KU3HU; TOHUMAHHUE
BRXHOCTH HEMPEPBIBHOTO OOpa30BaHUS KaK (aKTOPy YCIEIIHOW NPOQPecCHOHATBHOU |
OOIIECTBEHHON NEATEIBbHOCTH; — 6 NO3HA8AmMeNbHOU (KOTHUTUBHOM, WHTEIICKTYaJIbHON)
chepe

TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaJIbHEHIIEH 00pa30BaTelIbHOM TPACKTOPUHU WK C(hepbl
npodeccuoHaNIbHON AEITeILHOCTU — 8 mpy0osol cepe;

HETPUSTHE BPEIHBIX MPHUBBIYCK (KypeHUS, YIOTPEOJCHHsI aaKorojii M HAapKOTHKOB) Ha
OCHOBE 3HAaHMH O TOKCHYECKOM M HAPKOTHYECKOM JICWCTBUHM BEIIECTB — 8 cghepe
300posvechepediceHUs U 6e30nacH020 00pa3a HCU3HU,

Memanpeomemuvimu pezyibvmamamu OCBOCHUS BBITYCKHUKAMU CpeIHEH IIKOJIBI Kypca

XHUMUU ABJIAKOTCA:

ucnonb306anue OCHOBHBIX METONOB TIO3HAHUS (ONpeAelieHHe HWCTOYHUKOB YUEOHOH U
HayyHOU MH(pOpMalLKH, TOTydeHUe 3Toi nHdopmanuuy, e€ aHaIu3, 1 yMO3aK/IIOUEHHs Ha €ro
OCHOBE, W3TOTOBJICHWE M Tpe3eHTanus WHPOPMAIMOHHOTO TPOAYKTa; MpPOBEICHHUE
DKCIIEPIMEHTa, B TOM UHCIE W B TIPOIECCE HCCIENOBAaTEIbCKON JIEATEIbHOCTH,
MOJIETTUPOBAHNE M3y4aeMbIX OOBEKTOB, HAOMIOZEHHWE 3a HUMH, MX HM3MEpeHue, (ukcarus
pe3ylbTaToB) M UX HpuMeHeHue JUId TIOHUMAaHMSA PA3JIMYHBIX CTOPOH OKpY’Karolein
JIEHCTBUTEIILHOCTH,

énadenue OCHOBHBIMU HMHTEJUICKTYaJbHBIMU OINEpalUsMH (QHAJM3 U CUHTE3, CpaBHEHHE U
cucTeMaru3anusi, O0OOIIeHHEe ¥ KOHKPETH3aIus, KIaCCU(PHUKAIKUIA W TOWCK AaHaJOroB,
BBISIBJICHHE TPHYUHHO-CIICICTBEHHBIX CBs3€H, (OpPMYIHpPOBKAa THIOTE3, WX NpOBEpKa M
(bopMyIHpOBKa BHIBOJIOB);

no3HaHue OOBEKTOB OKPYKAIOIIETO MHpa B IIAHE BOCXOXKICHHS OT aOCTPakTHOTO K
KOHKpPETHOMY (0T OOIIIET0 uepe3 YaCTHOE K EAMHUIHOMY);

CNOCOOHOCMb BBIIBUTATh UJIEH M HAXOJHUTh CPEICTBA, HEOOXOAUMBIC /ISl KX JTIOCTHIKCHUS;
ymenue HOPMYITUPOBATH SN U ONPEACISATH 3a/1a4U B CBOECH IMO3HABATEIBHOM IS TEFHOCTH,

ONpCACIIATL CPCACTBA IJIA JOCTUKCHUA Leiaeu u PCHICHUS 3a/1a4;



onpedensimb ~ Pa3HOOOpa3HBIE HMCTOYHUKHA TIONYYCHHS  HEOOXOAMMOW  XHMHUYECKOU
UHPOpPMAIINH, YCTAHOBJICHHWE COOTBETCTBUS COIEpKaHWs W (OpPMBI TpeICTaBICHHUS
UH(POPMAITMOHHOTO MPOYKTA ayTUTOPHH;

YMeHue TIPOAYKTHBHO OOIIAThCS W  B3aWMOJICHCTBOBAaTH B  IPOIECCE COBMECTHOM
NEeSITeIbHOCTH, YYHUTHIBATH IO3UIUH JAPYIHMX YYAaCTHHKOB JEATEIBHOCTH, S(PPEKTHBHO
pa3pemiarb KOHQIUKTHI;

20MO6HOCMb K KOMMYHHMKALUU (TIPEICTABIATh Pe3yNbTaThl COOCTBEHHON MO3HABATEIHHOU
JIeSATEeIbHOCTH, CJIBIIIATh U CIYIIATh OMIMOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO MO3UILIUIO);
VMeHue WCTOIbh30BaTh CPEICTBA WH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHN
(manmee — WIKT) B perieHnn KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX W OpTaHU3AIIMOHHBIX 331a4 C
coOmoieHueM  TpeOOBaHM ~ JPrOHOMHKH,  TEXHHUKH  O€30MaCHOCTH,  TUTHCHBHI,
pecypcocOepekeH s, IPaBOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAITMOHHOW O€30MacHOCTH;
él1adeHtue SI3IKOBBIMH CPEJICTBAMH, B TOM YHCIIC U S3bIKOM XUMHH — YMEHHUE SICHO, JIOTUYHO
M TOYHO M3J1ararb CBOIO TOYKY 3pCHUA, UCIIOJIb30BaTh aACKBATHLIC A3BIKOBBIC CPEACTBA, B TOM
YHCIIe U CHMBOJIbHBIE (XUMUYECKUE 3HAKHU, (POPMYIIBI U ypaBHEHHUS).

Hpeomemnbmu pe3yiomamamu N3y4CHUSA XUMHUU Ha 0a3oBoM YPOBHE Ha CTYIICHU CPCAHLCTO

06mer (&} O6paSOBaHI/I$I SIBIIAIOTCS CIICAYIOIINUE PE3YJIbTAThI.

B no3naBarenbHoii cdepe:
sHanue (MOHUMAHUe) TEPMHHOB, OCHOBHBIX 3aKOHOB MW BaXKHEHINIUX TEOpHI Kypca
OpraHUYECKON U O0IIeH XUMHUU;
YMeHue HaONIONATh, OMUCHIBATh, (PUKCUPOBATh PE3yAbTAThl U JENaTh BHIBOJBI HAa OCHOBE
JIEMOHCTPAIIMOHHBIX U CAMOCTOSATEIBHO MPOBEAEHHBIX IKCIIEPUMEHTOB, UCTIONB3YS JJI 3TOTO
pOIHOM (PYCCKUI UITM UHOM) A3BIK U SI3bIK XUMUU;
yMeHue KracCu(UIUPOBATh XUMHUUECKUE JIEMEHTHI, IPOCThIC BEIIECTBA, HEOPTAHUYECKHUE U
OpTraHUYECKHE COCUHEHNUS, XUMUYECKHE MPOLECCHI;
VMeHue XapaKTepu30BaTh 00IME CBOMCTBA, NOJYyYEHHE U MPUMEHEHHE HU3YyYEHHBIX KJIacChl
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB M UX BaKHEUIIUX MPEICTABUTEIIECH;
ONnucblams KOHKPETHBICE XUMHUYECKUE PEaKIMH, YCIOBUS HMX MPOBEICHUS M YIPaBICHUS
XUMUYECKUMH IPOLIECCAMMU;
VMeHue TIPOBOIUTH CAMOCTOSITENBHBIA  XMMHUUYECKHH  OKCIIEPUMEHT U HAOIIomaTh
JEMOHCTPAIIMOHHBIN  AKCIEPUMEHT, (UKCHPOBaTh pe3yiAbTaThl U JeNarb BHIBOJABI U
3aKJTIOYEHHS TI0 Pe3ybTaram;
NPOCHO3UPOBAMb CBOMCTBA HEM3YUYECHHBIX BEIIECTB MO aHAJIOTHU CO CBOMCTBAMM M3YyYEHHBIX

Ha OCHOBEC 3HaHUSA XUMHUYCCKHUX SaKOHOMepHOCTeﬁ;



® onpedensamb WCTOUHUKM XHMHYECKOW WH(pOpMaLWU, MOIydarb €€, MPOBOAMTH aAHAIU3,
M3TOTaBINBaTh WH(OPMAIIMOHHBII NMPOIYKT U MPEICTABIATD €r0;

®  yuemb noIL306amMbCA 00S3aTENBHBIMH  CIPAaBOUHBIMH Marepuasnamu: [lepuomanueckoit

cucteMoit  xumudeckux  anmemeHtoB  J[. M. MenaeneeBa, Tabiuiei  pacTBOPHUMOCTH,

ANEKTPOXUMHUUECKUM PAJIOM HANPSHKEHUH METaJuIOB, PSIIOM 3JIEKTPOOTPULIATENILHOCTH — JUIS

XapaKTEPUCTUKHU CTPOEHUS, COCTaBa U CBOICTB aTOMOB XMMHMUYECKUX 31eMeHToB |—IV nepronos

1 00pa30BaHHBIX UMU MPOCTHIX U CIOKHBIX BEIECTB;

®  ycmaHoéleHue 3aBUCUMOCTH CBOWCTB M IPUMEHEHMSI BaXXKHEWIIUX OPraHUYECKUX

COEIMHEHUI OT UX XMMHUYECKOTO0 CTPOCHHUS, B TOM YHCIE M OOYCIOBICHHBIX XapaKTePOM 3TOTO

cTpoeHus (MpeAeNbHbIM UIN HETIPEIEIbHBIM) U HATMYHEM (DYHKIIMOHAIBHBIX TPYIIIL;

®  Moldenuposanie MOJIEKYJ HEOPTaHUYECKUX U OPraHMYECKHUX BEIIECTB;

®  NOHUMAHUe XVUMHYECKOM KapTHHBI MHpa KaK HEOTHEMJIEMOW YacTH ILENOCTHOW Hay4dyHOMU

KapTUHBI MUPA.

Il. B 11eHHOCTHO-OpHEHTAMOHHOI cepe — GopMUpOBaHHE COOCTBEHHOW IMO3UIMH TPU
OLICHKE IOCIIEICTBUM ISl OKPYKAIOWIEH Cpelbl NESITEIbHOCTH YEIOBEKA, CBSI3aHHOM C
MIPOM3BOACTBOM U MEePepadOTKON XUMUYECKUX MTPOAYKTOB;

I1. B TpynoBoii cepe — nposederue XUMHUUECKOTO SKCHEPUMEHTA; pazeumilie HABBIKOB
y4eOHOM, MPOEKTHO-UCCIIE0BATEIbCKON U TBOPUECKOM JEATENbHOCTH MPU BHIIOIHEHUU
WHJUBUIYaJIbHOTO MTPOEKTA MO XUMHUH,

V. B cdepe 310poBoro odpasa KuzHU — coOr00eHUe TIPaBHII 0€30MMacHOTO OOpaIIeHHs C
BELIECTBAMM, MarepuajgaMu; OKa3aHUE IMEpPBOM MOMOLIM MPH OTPABIEHUAX, OXKOrax M
TpaBMax, MOJYYEHHBIX B pe3yJbTare HapylIEHUs MpPaBUJ TEXHUKH O€30IacHOCTU MpuU

paboTe ¢ BeuecTBaMu 1 1JabOpaToOpHbIM 000PYIOBAaHUEM.



Temarnuyeckoe IAHUPOBAHUE

Ne HazBanue TemMbl Kon-Bo yacos
1 Tema 1. CTpoeHue BeliecTB

9
2 Tema 2. Xumuueckue peakiuu

12
3 KonTponsnas pabora Nel
4 Tema 3. BemecTBa u UX CBOiCTBa

9
5 Kontponwsnas pa6ora Ne 2
6 Tema 4. Xumus 1 coBpeMeHHOE O0IIECTBO

4

HUroro yacos

33




Coaep:xanue yueOHOro npeamera

Crtpoenue BemecTB (94)

OcHoBHBIEe cBelleHHsI 0 cTpoeHMH aroma. CTpoeHME aroMa: cOCTaB sjpa (HYKJIOHBI) U
aNeKTpoHHas obonouka. [lonarme 00 wu3oTomax. I[loHATHE O XMMHYECKOM O3JIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsJIOM sI/Ipa.

Iepuonnyeckasi cucreMa xuMudeckux 3ieMmeHToB /I. 1. MeHesieeBa B cBeTe CBeTe YUeHUSA
0 cTpoeHun aroma. dusnveckuii cMbici npuHaTor B Tabmune /1. M. MenneneeBa CUMBOIUKY:
MIOPSIIKOBOIO HOMEpA JJIEMEHTa, HOMEpa Iepuoja U Homepa rpynmnsl. [loHATHE O BajaeHTHBIX
anektpoHax. OToOpakeHHe CTPOCHHUS AMEKTPOHHBIX 000JI0YEK aTOMOB XMMHUYECKHUX AJIEMEHTOB C
MOMOIIIBIO SJICKTPOHHBIX U AIEKTPOHHO-TpaduuecKux GopmyIl.

OObsicHEHUE 3aKOHOMEPHOCTEH M3MEHEHMsI CBOMICTB JIEMEHTOB B IEpUOJAX M TIpymmax
NEPUOIUYECKON CUCTEMBI, KaK CJIEJICTBUE UX JIEKTPOHHOIO CTPOEHUS. DJIEKTPOHHBIE CEMENCTBA
XUMUYECKHUX 3JIEMEHTOB.

HNonHasi XMMH4YeCKas CBSA3b M HOHHbIE KPUCTA/UINYeCKHe peméTKH. KaTHOHBI U aHMOHBI: UX
3apsapl U Kiaccu(uUKalus 10 COCTaBy Ha MpocThlie U cioxHble. [Ipencrasurenu. Ilonarue o0
MOHHOM XMMHYECKOW CBs3u. VOHHas Kpuctammueckas pemérka u (U3NYECKHe CBOMCTBA
BEIIECTB, 00YCIIOBJICHHBIE STUM CTPOCHHUEM.

KoBajieHTHasi XMMHMYecKasi CBSiI3b. ATOMHbIE H MOJEKYJISIpHbIe KPHCTAJUIHYECKHE
pemiéTku. [loHsATHE O KOBAJICHTHOU CBS3H. DJIEKTPOOTPULIATEIIHHOCTD, HETIOJISIPHASI U TIOJISIpHAs
KOBAJIEHTHBIE CBSI3U. KpaTHOCTh KOBajJ€HTHOH CBsI3U. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHBIX
CBsi3el: OOMEHHBIH M JIOHOPHO- akuUenTopHbIA. IlomspHOCTH MONEKysbl, Kak ClIE€ACTBUE
MOJIIPHOCTHU CBSI3U U T€OMETPUU MOJEKYabl. KpucTaminueckue pemérku ¢ ’TUM TUIIOM CBS3H:
MOJIEKYJIspHble U aToMHble. Dusnueckue CBONCTBA BELIECTB, OOYCJIOBICHHBIE THUIIOM
KPUCTAJUIMYECKUX PELIETOK.

Merajuinyeckas  c¢Ba3b. lloHsATHE O  METa/UIMYECKOM  CBA3M U METAJUIMYECKHUX
KPUCTAIUIMYECKUX  pemérkax. @Dusnyeckue CBOWCTBA METAIOB HAa  OCHOBE ux
KPUCTAJUIMYECKOTO CTpoeHud. [IpuMeHeHue MeTauioB Ha OCHOBE HMX CBOMCTB. UEpHbIE M
LIBETHBIE CIUIABBI.

Bonopoanasa xumu4yeckas cBA3b. MeXMoOneKylnsspHas U BHYTPUMOJIEKYIISIpPHAs BOLOPOAHBIE
CBSI3H. 3HAYEHHE MEXMOJIEKYISIPHBIX BOJOPOJHBIX CBS3€H B IPUPOJIE U JKU3HU YEIIOBEKA.
IHonumepsl. IlonyueHne noOIMMEpPOB peAKUUAMH IOJIMMEpPU3ALMU M ITOJMKOHICHCAUU.
BaxHelmye mpeacTaBuUTENM IUIACTMACC M BOJIOKOH, MX IOJYYEHHE, CBOWCTBA U NMPUMEHEHUE.
ITonsAiTHE O HEOPraHMYECKUX TOJIUMEPAX U UX IIPEACTABUTEIIN.

JMucnepcHble cucreMsbl. [loHaTtue o aucnepcHoi (ase W AMCIEPCHOHHON cpene. ArperaTrHoe

COCTOSIHHUEC DPA3sMEp YacCTuUll (1)31351, KaK OCHOBa nOJid KJ'IaCCI/I(bI/IKaL[I/II/I AUCIICPCHBIX CHCTCM.



OMynbCcUH, CYCHEH3UH, a’pO30JM — IPYIIbl I'PYOOAUCHEPCHBIX CUCTEM, HUX IPEICTABUTEINH.
30111 U refu — rpyINIbl TOHKOAUCIIEPCHBIX CUCTEM, UX IpencTaBuTeny. [loHsaTue o cunepesuce u
KOAryJsiLuH.

Cocras BemecTBa 1 CMeCH.

Hemoncmpayuu. lleproguyeckoid cucTeMbl XUMUYeckux anemeHToB [[. M. MenneneeBa B
pasnu4HbIX hopmax. Mojellb HOHHOM KPUCTAIUTMYECKOHN pemETKN Ha MpUMeEpe XJIOpHIa HaTPHUSL.
MuHepaisl ¢ 3TUM THUIIOM KPUCTAJUIMYECKON PEIIETKON: KAJIBIUT, FajauT. Moaenn MONeKyIsIpHOI
KPUCTAJUINYECKON PEIIETKHU HA IPUMEPE «CYXOTo JIbJIa» WA MOla U aTOMHOM KPUCTAJNINYECKON
pEeLETKN Ha NpUMepe aiMasa, rpaduTa Wi kBapua. Mozenbs MoasipHOoro ooséma rasa. Moaenu
KPUCTAJUIMYECKUX PEIIETOK HEKOTOPhIX MeTayioB. Komtekuuu 00pasioB  pa3iIudHBIX
JucnepcHbIX cucteM. CHHEpEe3nc U Koaryisuus.

Jlabopamopnsie onvimpi. KOHCTpYMPOBAaHHE MOJEINM METAJUIMYECKOW XUMHYECKOH CBSI3U.
[Tony4yeHne KOJUIOMIHOTO pacTBOpa KypHHOIo Oejka, MCCIEeIOBAHUE €ro CBOMCTB C MOMOIbIO
JIA3epHOM YKa3KHU M IIPOBEICHUE €ro AeHarypanuu. [lonmydenue sMyabCcun pacTUTEIBRHOTIO Macia
u HabOmronenune 3a e€ paccimoeHueM. [lomydeHue CyCIEH3WHM «H3BECTKOBOTO MOJIOKa» U
HaOJIFOAEHUE 3a €€ CeAUMEHTALIUEN.

Xumuyeckue peaxkunu (124)

Kaaccndukanusa xumuyeckux peakuuii. AJioTponusanys 1 ©30MepHu3anus, Kak peakuuu 0e3
U3MEHEHHUsI COCTaBa BemIecTB. AJutoTporuss U e€ mpuuuHbl. Kiaccuuranus peakuuid 1o
pa3IMYHBIM OCHOBAaHUSAM: IO YMCIYy M COCTaBY pPEAareHTOB M IPOAYKTOB, MO ¢ase, IO
UCIIOJIb30BAaHUIO KaTajau3aropa WiIM (epMeHTa, Mo TemiaoBoMy 3¢dexty. TepMmoxumuueckue
YPaBHEHUS PEaKIUil.

Cxopocth XMMHYeCKMX peakumii. DakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTb XMMHMYECKHX
peakuuil: IpUpoOAAa pEearupyrollux BEIIECTB, TEMIEparypa, IUIOMIAAb HMX COINPUKOCHOBEHUS
pearupyromux BeLeCTB, UX KOHLCHTPALMs, IPUCYTCTBUE Karanu3aropa. [loHaTrue o xaranmse.
®epMeHTHI, Kak OHosornyeckue Karaan3aropbl. MTHrMOUTOpHI, KaK «aHTOHUMBD) KaTaJau3aTopoB
Y UX 3HAYCHHUE.

XumMuuyeckoe paBHOBecHe U cOCO0ObI ero cMemeHus. Kiiaccuukanys XuMHUECKUX peakiui
10 TpU3HaKy ux HarpasieHus. [loHsaTHe 00 0OpaTUMBIX peakHUsIX U XUMHYECKOM PaBHOBECHU.
[Mpuntun  Jle-Illarerbe u crmocoObl CMEMIEHHUS] XUMHYECKOTO PaBHOBECHS. Oo6mas
XapaKTepUCTUKAa PEaKIUil CHHTE30B aMMuaka M okcuaa cepbl(VI) u paccMoTpeHue ycnoBuit
CMELIEHUS UX PABHOBECUS HA IIPOU3BOJCTBE.

I'mapoaus. O6patumMblii 1 HeoOpaTuMbIi THAponu3bl. [uaponu3 conel u ero Tumsl. ['uaponus
OpraHMYECKHX COEIMHEHUH B JKUBBIX OPraHM3MOB, KaK OCHOBa oOMeHa BemiecTB. [lonatue 06

HHEPreTUYecKoM OOMEHE B KJIETKE U POJIM THAPOIN3a B HEM.



OKuCANTEHbHO-BOCCTAHOBHUTEIbHbIe peaknuu. CTeneHb OKHUCIEHUS U e€ OmpenelieHue Io
dopMynam OpraHMYeCKUX U HEOPraHMYECKUX BEIIECTB. DJIEMEHTHI U BEeIECTBA, KaK OKUCIUTEIN
u BoccraHoBuTenu. lloHATHEe O mpoueccax OKUCIEHMsT U BoccTaHOBieHMs. CocTaBieHHE
ypaBHEHUU XMMHUYECKHUX PEaKIMil Ha OCHOBE AJIEKTPOHHOr0 OajaHca.

DJIEKTPOJIM3 PACIJIABOB U PACTBOPOB 3JIE€KTPOJIUTOB. XapaKTePUCTHUKA 3JIEKTPOJIN3a, KaK
OKHCIUTEIbHO-BOCCTAHOBUTENILHOTO Tporiecca. OCOOEHHOCTH 3JIEKTPONIN3a, MPOTEKAIOMIET0 B
pacTBopax 3JEeKTpoJIUTOB. lIpakTHueckoe NpUMEHEHUE 3JIEKTPOJIM3a: IOJIyYEHHUE TaJIOre€HOB,
BOJIOPOJIa, KHUCIIOPOJa, IIETOYHBIX METAUIOB W IIENOoYed, a TaKkKe allOMUHHUS 3JICKTPOIHU30M
paciyiaBOB U pPacTBOPOB COCOUHEHHI 5TUX »dJeMeHTOB. lloHATHe O ranabBaHOILIACTUKE,
rajlbBaHOCTET UM, pa)MHUPOBAHUH LIBETHBIX METAJIJIOB.

Jlemoncmpayuu. PactBOpeHre CEpHOIM KHCIOTH 1 aMMUAYHOM CEIUTPBI M (PUKCAIUS TETIIIOBBIX
SABJICHUIN JUIsS 3TUX TMpoleccoB. B3ammopelcTBUs pacTBOPOB COJISIHOW, CEPHOW M YKCYCHOM
KHUCIIOT OJMHAKOBOH KOHIICHTPAllMU C OJWHAKOBBIMHU KycOuKamH (TpaHylaMH) IUHKa |
B3alMOJICWCTBUE OJMHAKOBBIX KYCOYKOB pa3HBIX METAJUIOB (MarHus, IIMHKa, >eje3a) C
pacTBOPOM COJIIHOM KHUCIJIOTBI, KaK MPUMEP 3aBUCHUMOCTH CKOPOCTH XMMHYECKHX pEakUuil OT
OpUPOIBl BELIECTB. B3aumonelcTBUe pacTBOpOB THOCYAb(haTa HATPUS KOHIEHTpAaLUU U
TEMIEpaTypbl C pacTBOPOM CEpHOM KHUCIOTHl. MOAETUPOBAHUE  «KUIISALIETO  CIOS».
Hcnonp30BaHNE HEOPraHMYECKUX KaTalIM3aToOpoB (cosiel xkenesa, HOAUAa Kaaus) U IPUPOTHBIX
00BEKTOB, cOIepXKalNMX Karanazy (ChIpoe MsCcO, KapTodenb) Ui pPa3JIOKEHUS IEePOKCHIA
BOJIOpoNa. B3aumMonelicTBUe IMHKA C COJSHOW KHCIOTOM HHUTpaToM cepedpa, Kak MpuMepbl
OKHCIUTEIbHO-BOCCTAHOBUTENILHOW peakuuii M peakuuu oOMmeHa. KoHcTpyumpoBaHue mozaenu
anekTponu3épa. BuneopparMeHT ¢ mpoOMBIIUIEHHON YCTaHOBKH JJIsl IOJTYYEHUS aJTFOMUHUS.
Jlabopamopnsie onvimel. Unmoctpanusa mnpaBwia beprone Ha NpakTUKE — MPOBEICHUE
peakimii ¢ 0Opa3oBaHUEM OcCajiKa, Ta3a U Bofbl. [ eTeporeHHbli KaTaau3 Ha IpUMeEpe Pas3sIoKeHUs
IEpPOKCUIa BOIOPOJa B MPUCYTCTBUU JUOKCHA MapraHua. CMEIIeHne paBHOBECHS B CHCTEME
Fe** + 3CNS™ « Fe(CNS);. UcnbTanne HHIMKATOPAMH CPEIbl PACTBOPOB COJNEH Pa3IHUHBIX
TUNOB. OKHCIIUTENbHO-BOCCTAHOBUTENbHASL peaklus MW peakuus oOMeHa Ha Mpumepe
B3auMoJieicTBUS pacTBOpoB cynbgara menu(Il) ¢ xxene3oM u pacTBOPOM IIETOYH.
Ilpakmuueckasa padoma. PemeHne 5>KCIEPUMEHTAIBHBIX 3ala4 MO TeMe «XHMHUYEcKas
peaxus».

BemecrBa u ux cBoiicra (94)

MeTtajabl. Puzndeckre CBOWCTBA METAIIOB, Kak (PyHKIMS UX cTpoeHUs. JleeHre MeTauioB Ha
IPYyIIbBl B TEXHUKE M XMMHUU. XUMHUYECKHE CBOICTBA METANIOB U DIEKTPOXUMHUECKUH psij

HanpsokeHui. [lonsTHe 0 MeTauIoTepMuH (ATFOMUHOTEPMUHN, MATHUETEPMUU U . ).



Hemeranubl. baaropognbie ra3pl. Hemeramnel kak okuciautenu. Hemeramner — kak
BOCCTaHOBHUTENH. Psiy anexTpoorpuniarenbHocTH. IHEpTHBIE UIN OIaropoHbIE Ta3kl.

Kuciaorsl Heopranuveckume u opraHuveckue. Kuciorel ¢ TOUYKHM 3peHUs] aTOMHO-
MOJIEKYJIAPHOTO yuyeHHsl. KUCIOThI C TOUKH 3pEHUS] TEOPUHU AIEKTPOIUTUUECKONU AUCCOIUALINH.
Kucinorel ¢ TOYKM 3peHUss TPOTOHHOW Teopun. OOIHME XUMHUYECKHE CBOWCTBA KHCIOT.
Knaccudukarus Kucior.

OcHoBaHusI HeOpraHuveckue M opranuveckue. OCHOBAHHMS C TOYKH 3PEHUST aATOMHO-
MOJIEKYJIAPHOTO yueHHsi. OCHOBAHMS ¢ TOUKHU 3PEHUS TEOPUHU DIEKTPOTUTUUECKONU TUCCOLIUAIIAH.
OcHOBaHUS C TOYKH 3PEHHS NPOTOHHOW Teopuu. Kiaccudukanus ocHOBaHWUN. XHUMHUUYECKHE
CBOWCTBA OPraHMYE€CKUX U HEOPTaHUYECKUX OCHOBAHUM.

AmdoTepHble coeJUHEHUS] HeOpraHMYecKue #  opranumvyeckue. Heopranumueckue
amM(OoTepHbIC COSIMHEHUS: OKCUbI U THIPOKCU/IBI, — UX CBOMCTBA U Mody4yeHue. AMQoTepHbIE
OpPraHMYeCcKHe COCAMHEHUS Ha TPUMEpe aMUHOKUCIIOT. [lenTuapl v nenTuaHas CB3b.

Coimm. Knaccudukanus coneil. XKéctkocth Boabl M crnocodbl €€ ycTpaHeHus. Ilepexon
kapOoHaTa B THApOKapOOHaT u 00paTHo. O0IIMEe XUMHYECKHE CBOMCTBA COJIEH.

Hemoncmpayuu. Komnexkuuss MerauioB. Koseknuss  HemetauioB.  B3aumopelicTBue
KOHILIEHTPUPOBAHHON a30THOM KHCJIOTHI C Meablo. Bcmblimika TepMuTHOM cmecu. Bcemblika
y€pHOro Tmopoxa. BeITecHeHHWE TajJOreHOB H3 HMX PACTBOPOB JPYTUMHU TajlOT€HAMH.
B3aumopeiicTBue mapoB KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHCIIOTHI U aMMHaKa («IbIM
6e3 orusy). [lonydyenne aMMuaka U U3y4eHUE €ro CBOMCTB. Pa3nuuHble cilydyan B3aMMOACHCTBUS
pacTBOpPOB COJIEM AMIOMUHMA CO LIENOYbt0. IlomydeHue KECTKOM BOABI M YCTPAaHEHHUE €€
JKECTKOCTH.

Jlabopamopnuie onvimul. [lonyueHne HEPaCTBOPUMOTO THAPOKCHIA M €T0 B3aUMOJCHCTBUE C
KHCIoTOU. MccienoBaHue KOHUEHTPUPOBAHHBIX PACTBOPOB COJSHOM M YKCYCHOM KHUCIOT
KamelnbHBIM METOJIOM TpH UX pa3daBieHuu Bogou. [lomydyeHue amdoTepHOro THAPOKCHAA U
M3y4eHHE ero cBOMCTB. [IpoBeieHne KaueCTBEHHBIX PEAKIINil M0 OMPEIETICHUIO COCTaBa COJIU.
Ilpakmuueckasa paboma. PenieHune SKCIIEpUMEHTANIBHBIX 3a/ad Mo Teme «BemectBa U ux
CBOMCTBa».

XuMusi M cOBpeMeHHOoe 001mecTBo (34)

IIpousBoacTB0 amMMuaka u MeraHoJsa. [[oHATHE O XMMUYECKONW TEXHOJIOTUU. XHUMHYECKHE
peakIuy B MPOU3BOJCTBE aMMHaKa W MertaHoja. OO0mas kiaccuukaluoHHas XapaKTepUCTHKA
peakluil CUHTe3a B MPOMU3BOJICTBE ITUX MPOAYKTOB. HayuHble MPUHIUIBI, JIEKAIIUE B OCHOBE

IMPOU3BOACTBA aMMHaAKa U MCTAHOJIA. CpaBHCHI/IC 9TUX IMMPOU3BOJCTB.



XuMHYecKasi TPaMOTHOCTb KAaK KOMIIOHEHT o00miedl KyJbTypbl 4ejioBeka. MapkupoBka
VIIAKOBOYHBIX MAaTE€pUaJIOB, OAIEKTPOHMKHM U OBITOBOM TEXHUKH, OKOJOTMYHOTO TOBapa,
MPOJYKTOB MUTAHUS, ITUKETOK MO YXOy 3 OJCHKIOM.

Hemoncmpayuu. Mojenb NPOMBIIUICHHON YCTaHOBKHM IOJIYYEHHUsI CEpHOM KHUCIOTH. Mojenb
KOJIOHHBI CHHTE€3a amMMHaka. BuneopparMeHTbl U Claiipl O CTEHNEHH SKOJIOTHYECKON YHCTOTHI

TOBapa.



Y4yeOHo - MeToaH4YeCKOe o0ecreyeHue

1.Yuebnuk: Xummus 11 xknacc. Aprop: 'abpuensu O.C., Mocksa «IIpocsemenue» 2020 r

2.Mertomuueckoe nocodue Kk yueOHuky: Xumus 11 kmace. Asrop: I'abpuensa O.C

Hpoda M:2019

3.Tectrl k yueoHuky O.C.I'abpuensna. M: Jlpoda., 2020r .

4 MynbTuMeuiiHoe yueoHoe mocooue. KoMImIeKT 31eKTpOHHBIX TTOCOOHUH.

Xumus 11 knace. Ipoda, M: 2016.

5. 0. C. I'abpuensu u ap. Xumus. 11 kiacc. ba3oBsiii ypoBens. MeTonndeckoe nmocooue.

6. O. C. I'abpuensn, C. A. CnaakoB. Xumus. 11 kimacc. ba3oBsiit ypoBeHs. Pabovas TeTpass.

7. O. C. I'abpuensn, 1. B. Tpuryouak. Xumusi. 11 kiacc. ba3oBsiii ypoBeHb.
Hugpopmayuonnwvie cpeocmea

1. http://www.alhimik.ru IIpeacraBiaeHbl clieayroinue pyOpUKN: COBEThI aOUTYPHEHTY, YIUTEIIO

XUMHH, CIPABOYHUK (OUeHb OoIblas moadopka TaONUIl M CIPaBOYHBIX MaTepUasoB), BecEnas
XUMHUS, HOBOCTH, OJIMMITUA/IbI, KyHCTKaMepa (Macca MHTEPECHBIX HCTOPUUYECKUX CBEICHUH)

2. http://www.hij.ru/ Xypran «Xumust 1 )KU3HB» TMOHSATHO W 3aHUMATEIILHO paccKas3biBacT 000

BCEM MHTEPECHOM, YTO IPOUCXOANUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html Dnexrponnsrii xypHan «XuMuKH U Xumus». B

JKypHaJIe IPEICTaBICHO MHO)KECTBO OIIBITOB 10 XUMHH, COIEPKUTCS MHOIO 3aHUMAarelIbHOU
MH(pOpMaIIH, T03BOJIAIOIIEH YBII€Ub YUEHUKOB SKCIIEPUMEHTAIbHOM YacThIO IPEAMETA.

4. http://c-books.narod.ru JIuteparypa mo XxuMum.

5. http://1september.ru/. Xypunan «llepBoe ceHTsOps» AN yuyurTeneil ¥ He TONbko. B HEM
IPE/ICTaBICHO OOJBIIOE KOJIMYECTBO pabOT YYCHHMKOB, B TOM YHUCIE M HCCIEJOBATEIHCKOTO
Xapakrepa.

6. http://schoolbase.ru/articles/items/ximiya Beepoccuiickuii MIKOIbHBINA TOPTAJ CO CChIIKAMU HA

O6paBOBaTeJ'ILHHe CalTBI IO XHMHUH.

7. www.periodictable.ru COopHHK cTareii 0 XMMHYECKHX OIIEMEHTaX, HJUTIOCTPHUPOBAHHBIN

SKCIICPUMCHTaAMU.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

Kanenz{apno-TeMaaneCRoe NJJAaHHPOBAHHUE

No HanmenoBanue paszaena nporpaMmal. Hara Hara
ypoKa Tema ypoxka. J1aH dakr
o
MOPSIKY
Tema 1. Ctpoenue Beniects (9 u)

1 OcHOBHBIE CBEICHUSI O CTPOCHUU aToMa.

2 [leproanueckas cucteMa XUMHUYECKUX IEMEHTOB
. 1. MeHnnieneeBa B CBETE€ YUYEHHS O CTPOCHUU aToMa.

3 CraHoBJIeHHE U pAa3BUTHE IEPUOINYECKOTO 3aKOHA U TEOPUU
XUMHYECKOTO CTPOCHUS

4 Honnas XuMu4ecKkas CBsi3b M HOHHbIE KPUCTAJUIMYECCKUE
pEIIETKMY.

3) KoBasieHTHast XuMuueckas CBs3b. ATOMHBIE U MOJIEKYIISIPHBIE
KpUCTANTNYECKUE PEIIETKU.

6 Mertannnueckas XkMUYecKasi CBsI3b.

7 Bonoponnas xumuueckast CBs3b.

8 [Tonmumepsr.

9 JlucriepcHbIE CHCTEMBI.

Tema 2. Xumunueckue peakuu (12 )

10 Knaccudukanust XuMuueCcKuX peakiiuii.

11 Knaccuukarus XuMHUeCcKUX peaKiuii.

12 CKOpOCTh XUMHUYECKUX PEeaKIUi

13 OOpaTuMOCTh XMMHUECKHUX peakiuil. XUMHUYEeCKOe paBHOBECHUE U
COcOOBI €ro CMEIEeHUs

14 Kontponbphas padora Ne 1 «Ctpoenue BemecTs»

15 I'upponus.

16 I'unponus.

17 OKHCIINTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUT

18 DNeKTPOIN3 paciyiaBOB U paCTBOPOB.

19 [IpakTHdeckoe MpUMEHEHHE EKTPOSIN3a




20

[TpakTuueckas padora Ne 1. Penenne sKkciepuMEeHTIBHBIX 33124
10 TeMe «XHUMHUYECKasi PeaKLusi»

21 KonTponbHas padorta Ne 2 «Xumudeckas peakius»
Tema 3. BemecTtBa u ux coiictsa (9 4)
22 Meranibl
23 Hewmerannsl. biiaroposabie ras3s
24 Kucnotsl Heopranuueckue 1 OpraHu4eckue
25 OcHOBaHUS HEOPTaHUYECKHUE U OPraHUYECKUe
26 AMpoTepHbIe cOeIMHEHNSI HEOPIraHUYECKUE U OPTaHUYECKUE
27 Conu
28 [IpakTuueckas pabota Ne 2. Pemienue skcriepuMEeHTaNbHBIX 337124
1o teme «BeniecTBa U uX CBOMCTBAY
29 [ToBTOpEeHUE 1 000OIICHHE TEMBI
30 Kontponwsnas pabora Ne 3 «BemectBa 1 UX CBOMCTBa»
Tema 4. Xumus u coBpeMeHHOE 0011ecTBO (3 )
31 Xumuueckas TexHonorus. [IponsBoncTso aMMuaka 1 MeTaHosa
32 XuMUYecKasi TpaMOTHOCTh KaK KOMITIOHEHT OOIIEH KYITbTYPBI
YenoBeKa
33 [ToBTOpenue u 0600meHNe Kypca. [TogBeeHre HTOroB yaeOHOTO

roaa

3MHOBbEBa MoanucaHo udpoBoN

noAnucblo: 3MHOBbEBA
EJ'IeHa Enena HukonaesHa

Nlata: 2023.09.23
HukonaeBHa  7y:56.24 10800
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