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IosicHUTeIbHAS 3aMUCKA
2 yaca B He/eJII0, Bcero 68 yacos.
Pabouyas mporpamma cocTaBjieHa B COOTBETCTBHUHU CO CIEAYIOIIMMU HOPMATUBHO-TIPABOBBIMH U
WHCTPYKTUBHO-METOIMYECKUMH IOKYMEHTAMU:
e 3akoHOM " 00 O6pazoBanuu B PO" ot 29 nexadps 2012r Ne273 ©-3;
¢ (eneparbHBIM KOMIOHEHTOM ['0CcyapcTBEeHHOTO 00pa30BaTEILHOTO CTaHIapTa 0OIIETO
oOpa3oBaHus, YTBEPKICHHBIM Iprka3zoM MunoopazoBanus Poccun ot 05.03 2004 . Ne1089 «O6
YTBEpXKJIEHHH (heaepaTbHOTO KOMIIOHEHTA TOCY/IapCTBEHHBIX CTaHAAPTOB HA4YaIBHOTO OOIIETO,
OCHOBHOTO O0IIIETO U CPEeTHETO (IIOJTHOTO) 001Iero oOpa3oBaHus»;
yue6nbIM mmanoM MBOY Tpymunosckas CILL; mpuka3 Ne OT
e 00pa3oBaTeNbHON MpOrpaMMoii OCHOBHOTO 00111ero oOpasoanuss MbOY prI[I/IJ'IOBCKaS{ ClI;
e (enepalbHBIM NIEpeYHEM YUeOHUKOB, YTBEP:KIEHHBIN MprkazoM Munoopuayku Poccun ot 31
Mmapta 2014 r. Ne 253 "O06 yrBepxaeHuu (eaepanbHOro nepeuHs ydeOHUKOB, pEKOMEHTYEMbIX K
MCTIOJIb30BAHUIO TIPU PEATN3aliy HMEIOIINX TOCYIapCTBEHHYIO aKKpPEeIUTAINI0 00pa30BaTeIbHbBIX
MporpaMM HayaJIbHOTO OOIIET0, OCHOBHOTO OOIIEro, CpeAHEro odiero oopasopaHus"(C U3MEHEHUSAMU
u gonosiHeHussMu ot 05 utonst 2017 rona, [puxkaz Muno6puayku PO Ne 629 ,,0 BHeceHUN U3MEHEHUH
B PenepanbHblil IepeyeHb YIE€OHUKOB™ U MEpEYHEM YUEOHUKOB, YTBEPXKICHHBIM B IIKOJIE,
npukas Ne oT .
e [Iporpamma coctaBieHa Ha OCHOBE aBTOpckoi mporpammel O.C.I"abpuensHa, COOTBETCTBYET
(benepaTbHOMY KOMIIOHEHTY TOCYJJapCTBEHHOTO CTaHAapTa CpeHEro (MOJTHOTO) 00IIero
oOpa3oBaHus Ha 0a30BOM YpOBHE.
e CornacHo 0a3MCHOMY yuyeOHOMY IIJIaHY Ha U3y4E€HHUE XUMUH B 00BeMe 00s13aTETHHOTO MU -
HUMYyMa COJIep >KaHHE OCHOBHBIX 00s13aTENIbHBIX IPOTpPaMM OTBOAMTCS IO 2 Yaca B HEJIENIO, BCETO
684acos.
[Ipu cocraBneHnu padoyeii mporpaMMbl K yaeOHOMY Kypcy opranudeckoi xumuu st 10 kiacca
Ha 0a30BOM YpOBHE HCIIOJIb30BaHa aBTOpcKas nmporpamma ["abpuensu O.C.Jlomymiena
MunucrtepctBoM o6pazoBanus Poccuiickoit @eaepanun Mocksa. [poda, 2017 ro.
Paboyas mporpamma opueHTHpOBaHA Ha MCTIOIb30BaHNe yueOHnKa «Xumus. 10 k1. bazoBbrit
ypoBeHb» aBTopoB O.C.I'abpuensn,M.:/Ipoda,2017.Ha nzyyenne xumuu B 10 kiacce Ha 6a30BOM
YpOBHE BbIJIEJSIETCS 2 4ac B HEAETIIO.
IIporpaMmmoii npeaycMoOTpeHO NMPoOBeAeHNE:
KonTtposnbHbIX paboT — 4.
[IpakTnueckux padort — 3.
[IpomexyTouHas U UTOrOBasi aTTECTAIMS MPOBOJISATCS B COOTBETCTBUM C Y CTAaBOM
00pa30BaTENLHOTO YUPEHKICHUSI.
IInanupyemMble npeaMeTHbIE Pe3yJbTaThl 0CBOEHHS 00pa30BaTeIbHOI
NporpaMmbl 0 XUMHUH
[Ipu u3ydeHnn XUMHUH B CpeAHei (MOJIHOM) MIKOJIE TIIAHUPYETCs JOCTHKEHHUE JTIMUHOCTHBIX,
MeTanpeaIMETHBIX U MPEAMETHBIX pe3ylIbTaToB. JINUHOCTHBIE pe3yNbTaThl 00YUYEHHUs OTPAXKAIOT
ypoBeHb C(HOPMUPOBAHHOI IEHHOCTHON OPUEHTALIMU BBIITYCKHUKOB CPEIHEH IIKOJIbI, NX
VH/IMBUYAJIbHO-JIMYHOCTHBIE TIO3ULIMU, MOTHUBBI 00pa30BaTeIbHOM NEATEIbHOCTH, COLIMAIbHbIE
YyBCTBA, TUUYHOCTHBIE KauecTBa. JINUHOCTHBIE pe3yabTaThl CBUIETENBCTBYIOT O MIPEBPALICHUH
3HaHUH U cO0COOOB JESITEIBHOCTH, TPUOOPETEHHBIX YHalTUMKCA B 00pa30BaTeIbHOM Ipoliecce, B
MHUPOBO33PEHNE, HPABCTBEHHBIE MPUHIIUIIBL.
-B no3naBatensHo cdepe:
- OBJIQ/ICHHE IOHATUMHBIM aNMapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUH, TIEpBOHAYATILHBIC
CHCTEMaTU3UPOBaHHBIE IPECTABICHUS O BEIIECTBAX, UX MPAKTHYECKOM NPUMEHEHHH;

-ONBIT HAOIOJICHUS U OTIMCaHMS N3YYEHHBIX KJIaCCOB HEOPraHUYECKUX COEANHEHHH, TPOCTHIX U
CJIO’KHBIX BEILIECTB, CAMOCTOSATEIBHO MTPOBOIUMBIX SKCIIEPUMEHTOB, a TAK)KE XUMHUYECKUX PEAKIIUH,
MPOTEKAIOIIKX B IPUPOJIE U B OBITY;



-YMCHHUC KJ'IaCCI/I(bI/II_II/IpOBaTB HN3Y4YCHHBLIC O6’beKTBI U ABJICHUSA, ACJIaTh BBIBOAbI U
YMO3AKJIIOUEHUS U3 HAOJIIOJeHU, IPOTHO3UPOBATH CBOMCTBA HEU3YUCHHBIX BEILIECTB 110 aHAJIOTHU
CO CBOMCTBaMU M3Y4YCHHBIX;

-YMEHHE MOJICIMPOBATh CTPOCHUE aTOMOB U MPOCTEHIINX MOJIEKYT;

-YMEHHE CTPYKTYPUPOBATH H3yYEHHBIH MaTepHall U XUMUYECKYIO0 HH(POPMALIUIO, TOIy4YECHHYIO
U3 APYTUX UCTOYHUKOB.

B nenHoctHO-0pueHTAaIMOHHOM cdepe:

-YMEHHE aHAJTM3UPOBATh U OLIEHUBATH MOCIEICTBUS U OKPYXKAIOIIEH Cpebl OBITOBOM 1
MIPOU3BO/ICTBEHHOH IEATEIFHOCTH YEIIOBEKA, CBA3aHHOM C repepabOTKOM BEIIECTB.

B tpynoBoii cepe:

-YMCHUC ITaHUPOBATh U IMPOBOAUTH XUMHWYECKUH OKCIICPUMCHT.

B cdepe 6ezomacHOCTH KUZHEACSITSITLHOCTH

-OBJIaJICHHE OCHOBAMH XHMHUYECKOH TPAaMOTHOCTH- CIIOCOOHOCTh aHAIM3UPOBATh U OOBEKTHBHO
OLCHUBATDH JXKU3HCHHBIC CUTyalluH, CBA3aHHBIC C XI/IMHCfI, HaBBIKaMU 0€30I1aCHOTO O6paHIeHI/I$I C
BCIICCTBAMU, UCIIOJIB3YEMBIMU B HOBCGI[HGBHOfI JKU3HH, IPUMCHATH BEUICCTBA B COOTBETCTBUH C UX
npeaAHa3sHAYCHHUEM U CBOﬁCTBaMH, OIMMCAaHHBIMHU B HHCTPYKIHUH.

-YMCHHUEC OKa3bIBATh IICPBYIO ITIOMOIIbL TP OTPABJICHUAX, OKOIraX U APYrux TpaBMax, CBA3aHHBIX
C BEIIECTBAMHU U JTaOOPATOPHBIM 000PYAOBaHUEM.

HN3yuyenue xumun B 11 Ki1acce HANPaBJIEHO HA I0CTHKEHUE CJICAYIOLIUX Lesei:

* OCBOCHHME 3HAHMI O XMMHUYECKOMN COCTABIIAIOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHPA,
BOKHEHIINX XUMUYECKUX MOHATHX, 3aKOHAX U TEOPUSIX;

e OBJIa/IeHHE YMEHHMSAMM IIPUMEHSATh NOJydeHHbIE 3HAHUS U1 00BCHEHUS pa3HOOOpa3HbIX
XUMHYECKUX SIBJICHUH U CBOMCTB BEIIECTB, OLEHKU POJIM XUMUU B Pa3BUTUHU COBPEMEHHBIX
TEXHOJIOTMH U MOJyYEHUH HOBBIX MaTEPHUAIIOB;

e pa3BUTHeE NIO3HABATENIbHBIX HHTEPECOB U UHTEIUIEKTYaIbHBIX CIIOCOOHOCTEH B MpolLiecce
CaMOCTOSITEILHOTO MPUOOPETEHNSI XUMUYECKUX 3HAHUI C MCIOJIb30BAaHUEM PA3JIMYHBIX HCTOYHHUKOB
uH(popMaluY, B TOM YHCII€ KOMIbIOTEPHBIX;

e BOCIMTAHME YOXKICHHOCTH B IO3UTHUBHON POJIM XMMHH B KU3HU COBPEMEHHOTO 00IIECTBa,
HEO0OX0IMMOCTH XUMHUYECKH I'PaMOTHOTO OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U OKPYKaIOLIEH Cpene;

e IpUMEHEHHeE MOJIYYeHHbIX 3HAHUN U YMeHH i /17151 0€3011aCHOTO KCI0JIb30BAHUS BEUIECTB U
MaTepHajoB B OBbITY, CETLCKOM XO341CTBE U HA MPOU3BOJICTBE, PELICHUS MPAKTUYECKUX 3314 B
MTOBCETHEBHOM KU3HU, IPEAYIPEXKICHUS SIBJICHUN, HAHOCSIINX BPE 30POBbIO YEJIOBEKA U
OKpYXarollen cpese.

OO01mey4yeOHbIe YMEHUSI, HABBIKH, CIIOCOOBI AeSITeJIbHOCTH

[Iporpamma mpenycMarpuBaeT GOpMUPOBAHUE Y yUAIIUXCS 001Iey4eOHbIX YMEHUN 1 HABBIKOB,
YHHUBEPCATbHBIX CIIOCOOOB IEATEIHLHOCTH M KIIFOUEBBIX KOMIIETEHIMI. B 3TOM HarpaBieHun
MPUOPUTETAMHU I y4eOHOTO MpeaMeTa « XUMHUA» B CTapIIel 1IKoyie Ha 6a30BOM YPOBHE SIBIISIOTCS:
YMEHHUE CaMOCTOSITEIbHO U MOTUBUPOBAHHO OPraHMU30BBIBaTh CBOIO MTO3HABATENIbHYIO JAEATEIbHOCTD
(OT MOCTaHOBKM IIEJH JI0 MOJIY4EHHUS U OLIEHKH Pe3yiibTara); UCIOJIb30BaHNE DIIEMEHTOB MPUYHHHO -
CJIEICTBEHHOTO U CTPYKTYPHO-(PYHKIIMOHAIBHOTO aHANIN3a; ONPEIeNIEHNE CYIIIHOCTHBIX
XapaKTEePUCTUK U3y4aeMOro 00bEeKTa; YMEHHE pa3BepHYTO 0OOCHOBBIBATh CY)KJICHUS, 1aBaTh
OTpEeENIeHNs, IPUBOAUTD JOKA3aTEIbCTBA; OLICHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEICHUS B
OKPY’KAIOILIEN CPEJIE, BBINIOJIHEHUE B IPAKTUUECKOM IEATENbHOCTH U B IOBCEAHEBHON KU3HU
9KOJIOTUYECKUX TPeOOBAHUH; CIIOJIb30BAaHUE MYJIBTUMEANUHBIX PECYPCOB U KOMIIBIOTEPHBIX
TEXHOJIOTUH JU1st 00pabOTKH, Iepeaayn, CUCTeMaTH3aluyl HHPOPMaLUK, Co3/1aHus 0a3 JaHHBIX,
IIPE3EHTALMY PE3YIbTATOB ITI03HABATEIBLHON U MPAKTUYECKOU IEATEIBHOCTH.

TpeGoBanus kK YpOBHIO OAroTOBKH ydamuxcs 11 kiaacca

3HATh / IOHUMATh

* gadICHellWIE XUMUYECKUE NOHAMUA . BEILIECTBO, XUMUUECKUN IIEMEHT, aTOM, MOJIEKYJIA,
OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJIIpHAsi MacChl, HOH, aJIJIOTPOIUS, U30TOIIbl, XUMHUYECKAs! CBSI3b,
IEKTPOOTPHULATENBHOCTD, BAJIEHTHOCTD, CTENIEHb OKUCIIEHUS, MOJIb, MOJIIpPHAs Macca, MOJISIPHBIN
00BbeM, BeIleCTBa MOJIEKYJISIPHOTO M HEMOJIEKYIISIPHOTO CTPOCHUS, PACTBOPHI, JEKTPOJUT U



HEJIEKTPOJIUT, MIEKTPOIUTHYECKAS JUCCOLUALUS, OKUCIIUTENb U BOCCTAHOBUTEIIb, OKUCIICHUE U
BOCCTAHOBJICHHE, TETIJIOBOH 3((EKT peakiiu, CKOPOCTh XUMUYECKOH peaKiiy, KaTajus,
XMMHUYECKOE paBHOBECHE, YIIIEPOIHBIN CKeNeT, (DYHKIIMOHATbHAS TPYIINa, H30MEpHs, TOMOJIOTHSL.

® OCHOGHbIE 3AKOHbl XUMUU . COXPAHEHUS MACCHI BEIIECTB, IIOCTOSHCTBA COCTaBA,
MEPUOINYECKUI 3aKOH,;

® OCHOGHbIE Meopuu XUMuU . XUMUIECKON CBSI3H, IIEKTPOJUTHUECKON JTUCCOLMALUH, CTPOCHUS
OPraHU4YeCKUX COCTUHECHUN;

* BaJICHelWUe 6euyecmea U Mmamepuasivl. OCHOBHBIC METAJUIbI U CIUIABbl; CEpHAasi, COJIsIHA,
a30THas U YKCYCHasl KUCJIOTHI; 111€JI0YM, aMMHUAK, MUHEPAJIbHBIE Y100pEHUs, METAaH, ITUJIEH,
alieTuiIeH, OEH30J1, TaHOJI, AKUPbI, MbLIA, TJIIOK034a, caxapo3a, KpaxMaJ, KileTyaTka, OeniKy,
UCKYCCTBEHHbBIE U CHHTETUYECKUE BOJIOKHA, Kay4yKH, I1JIACTMACCHI.

yMeTb

* HA3bl6aMb N3YYCHHBIE BEIIECTBA 110 KTPUBHAIBHON» WJIM MEKTyHapOAHOW HOMEHKIIATYPE;

e onpedenampy’ BaJCHTHOCTh U CTENIEHb OKUCICHUS! XUMUYECKUX JIEMEHTOB, TUIl XMMHUYECKOM
CBSI3M B COEIMHEHUSX, 3aps]l HOHA, XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPraHMYECKUX
COEJIMHEHU I, OKUCIUTENb U BOCCTAHOBUTENb, IPUHAITICKHOCTD BEIIECTB K Pa3IMYHbIM KilaccaM
OPraHU4YeCKUX COCTUHECHUN;

* XapaKmepu306amay . dIEMEHTbI MAJIbIX IIEPUOJOB 10 UX MOJIOKEHUIO B IEPUOINIECKON
cucteme JI.11.MeHnneneeBa; o0mue XMMAYECKHUE CBOMCTBA METAJIOB, HEMETAJIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKHX M OPTaHUYECKUX COETMHEHU; CTPOCHHE U XUMUYECKUE CBOWCTBA
M3Y4YE€HHBIX OPraHUYECKUX COECTUHEHMUIA;

* 00bACHAMb . 3aBUCUMOCTb CBOWCTB BEIIECTB OT UX COCTABA M CTPOCHUS; IPUPOLY XUMUYECKON
CBSI3HM (MOHHOM, KOBAJIGHTHOM, METAJITMYECKOM), 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIH U
MOJIOKEHUSI XUMHUYECKOTO PABHOBECHS OT Pa3IMUHBIX (PaKTOPOB;

* 8LINOJIHAMb XUMUYECKUI IKCHEPUMEHM TIO PACTIO3HABAHUIO BAXKHEMIINX HEOPraHUYECKUX U
OpPraHUYECKUX BELIECTB;

* IPOBOOUMB CAMOCTOSITENILHBIN MOUCK XUMUYECKONU HH(OPMALIMHU C UCTIOIb30BAaHUEM
Pa3IMYHBIX HCTOYHUKOB (HAYUYHO-TIOMYJISPHBIX U3JaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHeTa); NCOIb30BaTh KOMITBIOTEPHBIE TEXHOIOTHH ISl 00paOOTKH U Mepelaud XUMHUYEeCKON
WH(pOpMaIIUK 1 €€ TIPEICTABIICHUSI B Pa3IMYHbBIX (popMax;

HCIO0J1b30BATh NPHOOPETEHHbIC 3HAHUA M YMEHHUS B IPAKTHYECKOM 1eATeIbHOCTH H
NOBCEIHEBHOM KU3HM 1JIf:

¢ OOBSICHEHUS] XUMHYECKUX SIBJICHUM, TPOUCXOSAIINX B PUPOJE, OBITY U Ha IPOU3BOJICTBE;

e OIPEJIEICHUS BO3MOXKHOCTH MPOTEKAHUSI XUMHUYECKUX IPEBPAILCHHI B PA3JIMYHBIX YCIOBUAX U
OLICHKH UX MOCIEACTBUN;

 SKOJIOTMYECKH I'PAMOTHOI'O MIOBEACHUS B OKPYXKAIOILIEH Cpeae;

e OLICHKHU BJIMSHUSI XUMHUUYECKOTO 3arpsA3HEHUsI OKPY’KAOIIEH Cpe/ibl HA OPraHU3M YeJI0OBEKa U
JIPYTHU€E )KUBbIE OPraHU3MBI;

e 0e30MmacHOro 0OpaIIeHus ¢ TOPIOYMMU U TOKCHYHBIMH BEIIECTBAMH, Ta00PATOPHBIM
obopynoBaHueMm;

e IPUTOTOBJICHUS PACTBOPOB 33/IaHHOM KOHIIEHTPALIMU B OBITY U Ha MPOU3BOJICTBE;

e KPUTUYECKOM OIEHKU JOCTOBEPHOCTH XMMHUECKON HH(pOPMAIHH, TOCTYMAIOIIEH U3 Pa3HbIX
HMCTOYHHUKOB.

Coaepixkanue o0yueHust
Crpoenne aroma u nepuoandeckuii 3axon JI. U. Menneneesa 8 yacos
OCHOBHBIE CBEICHUS O CTPOCHHUH aTOMa. SIpo: MPOTOHBI U HEUTPOHBI. M30TOMNBI. DIEKTPOHBI.

DneKkTpoHHas 000J104Ka. DHepreTuyeckuii ypoBeHb. OCOOEHHOCTH CTPOEHMS AIEKTPOHHBIX 000JI0UEK

aTOMOB 3JIEMEHTOB 4-T0 U 5-T0 nepuoJ10B nepuoandeckoit cucremsl Jl. Y. MenaeneeBa (mepexoaHbIx

snemeHToB). [loHaTne 06 opOHUTaIX. S- U p-opOUTaANIU. DINEKTPOHHBIE KOH(UTYPAIIMTH aTOMOB

XMUMHMUYECKUX DJIEMEHTOB.

[lepuoanueckuii 3akon /1. 1. MenneneeBa B cBeTe yueHUs: 0 CTpoeHuU atoma. CTaHOBJIEHUE U
pa3BUTHE NEPUOANUECKOTO 3aKOHA U TEOpUU XUMHYecKoro crpoeHus. Otkpeitue /1. . MenneneeBsiM

NIEpHOINYECKOro 3akoHa. [lepnoanueckas cuctema xumudeckux anemeHTos . 1I. Menneneesa -



rpaduueckoe 0ToOpakeHUe MEePHOANIECKOro 3aKkoHa. DU3MUECKl CMBICH MOPSAAKOBOTO HOMEpa
3JIEMEHTA, HOMEpa IeproJia U HoMepa Ipymiibl. BaneHTHbie 31ekTpoHsbl. [IpruunHbl n3MeHeHus
CBOJCTB 3JIEMEHTOB B IIepHOJax U rpynnax (IJaBHbIX HOArPYIAX).
[Tonoxenue Bogopoa B IEPUOANYECKON cucTeMe. 3Hau€HNUE NEPUOANUECKOTO 3aKOHA U
[IEPUOANYECKON CUCTEMbI XMMUYECKUX 211eMeHTOB [1. I.Menneneesa uist pa3sBUTHs HAYKU U
[IOHUMAaHMsI XUMUYECKON KapTUHBI MUpA.
JemoncTrpanuu. Pazniunsie GopMBbI IEPHOAMYECKON CHCTEMBI XUMUYECKUX dneMeHToB . U.
Menneneesa.

Crpoenne BemecrBa 23 yaca

Nonnas xumudeckast csi3b. Katnonsl n annonsl. Kinaccuduxanus nonos. MloHHbIC

KpUCTaJlIIMueckue pemerku. CBoWCTBa BEHIECTB C ITUM TUIIOM KPUCTAJUIMYECKUX PELIETOK.
KoBanenTHast xumuueckast cBsi3b. DJIEKTpPOOTpULIaTeNbHOCTD. [losisipHas u HenosigpHast
KOBaJIeHTHbIE CBsA3U. J{unosnb. [TosspHOCTE CBS3M U NOJSPHOCTH MOJIEKY Ibl. OOMEHHBIN U TOHOPHO -
aKUENTOPHBIM MEXaHU3MBbI 00pa30BaHUs KOBAJIEHTHOU CBSI3U. MOJIEKYIsSIpHbIE U aTOMHbIE
KpUCTaJIIIM4eckue pemeTkd. CBOWCTBA BEIIECTB € ITUMH TUIIAMU KPUCTAJUIMYECKUX PEIIETOK.

Mertannnueckas xumuueckas cBsi3b. OCOOEHHOCTH CTPOEHMSI aTOMOB MeTalIoB. MeTannuueckast
XMUMMUECKas CBA3b U METAJUIMYECKasi KpUCTaJUIMuecKkas pemierka. CBOHCTBa BEIIECTB € TUM TUIIOM
CBSI3H.

Bonopoanas xumuueckas cBs3b. MexMoeKyaspHas 1 BHYTPUMOJIEKYIISIpHAs BOJOPOIHAS CBS3b.
3HaueHue BOJIOPOAHOM CBSA3U Ul OpraHU3al CTPYKTYp OHMOMOIHMMEPOB.
[Tonumepsl. [TnacTMaccel: TepMOIIIACTHI M PEAKTOILIACTBI, X MPEJICTABUTENN U IPUMEHEHUE.
Bonokna: npupoaHbie (pacTUTENbHBIE U )KMBOTHBIE) U XUMUYECKHE (MCKYCCTBEHHbBIE U
CUHTETUYECKHUE), UX MPEACTaBUTEIN U IPUMEHEHHE.

["azo00pa3Hoe coctosiHMe BemecTBa. Tpu arperaTHBIX COCTOSIHHS BOIbI. OCOOEHHOCTH CTPOCHUS
razoB. MoJisipHbIi 00beM Ta3000pa3HBIX BEIIECTB.
[TpuMepsl ra3000pa3HBIX TPUPOTHBIX CMECE: BO3IYX, TPUPOIHBIN ra3. 3arps3HeHrne aTMochepsl
(KUCTTOTHBIC IOKIM, TAPHUKOBBIHN 3 dekT) n 6oprda ¢ HuM. [IpeacraBuTenn ra3000pa3HbIX BEIIECTB:
BOJIOPO/I, KUCIIOPOJ, YIJIEKUCIIbIH ra3, aMMuak, aTujiieH. Mx noiaydyenue, coOupaHue U pacrio3HaBaHUE.

Kunkoe cocrostaue BemectBa. Boga. [lotpebienne Boibl B OBITY W Ha TPOU3BOJICTBE. JKeCcTKOCTh
BO/JIbI U CIIOCOOBI €€ ycTpaHeHUs. MuHepalibHble BOJbl, UX UCHIOJIB30BaHUE B CTOJIOBBIX U JIEUEOHBIX
uensax. Kuakue KpucTaibl U X IPUMEHEHUE.

TBepnoe coctosiHue BemecTBa. AMop(dHbIE TBepAble BEIIECTBA B IPUPOJE U B )KU3HU YeJIOBEKa, UX
3Ha4YeHHE U MpuMeHeHne. Kpucramimueckoe CTpoeHUe BEIIECTBA.

Hucnepcusie cuctemsl . [TonsiTue o aucnepcHbIx cuctemax. JlucnepcHas gasza u 1ucrnepcruoHHas
cpena. Kitaccudukanus qucnepcHbIX CUCTEM B 3aBUCUMOCTH OT arperaTHOrO COCTOSTHUS IUCTIEPCHON
Cpelbl U JUCTIepCHOHHOM (a3bl. ['pydoancepcHble CUCTEMBI: OMYIIbCUU, CYCIIEH3UU, a3PO30JIH.
ToHKOAUCTIEPCHBIE CUCTEMBI: T€JIU U 30JIH.

Cocras BeliecTBa U cMeceil. BerniecTBa MOJIEKYISIpHOTrO M HEMOJIEKYIISIPHOTO CTPOEHUs. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. [IoHATHE «I0JS» U €€ pa3HOBUIHOCTHU: MaccoBas (015 SJIEMEHTOB B
COCIMHEHUH, JI0JIs1 KOMIIOHEHTa B CMECH - J10J1s1 IPUMECEH, J10JIs1 paCTBOPEHHOT'O BEIIECTBA B
pacTtBope) u o6beMHasi. J{0y1g BbIXOAa MPOIyKTa PEAKIUU OT TEOPETUIECKH BOZMOYKHOTO.
JemoncTpanuu. Mojens KpUCTAUTMUECKOH pelieTku xiopuaa HaTpus. OOpasibl MUHEPAJIOB €
MOHHON KPUCTAJTIMYECKOMN PELIETKON: KaJlbLIMTa, rajinTa. MoJenn KpUCTaIUIMYECKUX PEIETOK
«CyXOoro Jbjaa» (WM Hojaa), anMmasa, rpadura (unu kBapua). Mogens mosexysnsl JJHK. OGpasibt
iactMmace ((peHonohopMalbaeriIHbIe, TOJIUYPETaH, TOIUITHIICH, TOJUIPOIUIIEH,
MOJIMBUHWIXJIOPH ) U U3Aeus U3 HuxX. OOpasipl BOJOKOH (LIepCTh, MIENK, alleTaTHOE BOJIOKHO,
KaIlpoH, JIJaBCaH, HeWI0H) U u3aenus u3 Hux. OOpasibl HEOPraHMYeCKHX MOJIMMEPOB (cepa
IUTACTHUYECKas!, KBapll, OKCUJ aTFOMUHHUS, IPUPOIHBIE AIFOMOCHIIMKATHI). MOJesh MOJIIpHOTO 00beMa
ra3oB. Tpu arperatHbeix cocTOsTHUS BoAbL. OOpa3ibl HAKUIIHN B YaHUKE U TPyOax LEHTPAIbHOTO
ororuieHHs. XKecTKOCTb BOJIbI U CIOCOOBI ee ycTpaHeHus. [IpnOopsl Ha )KuAKUX Kpuctamiax. O0pasisl
Pa3IMYHBIX JUCIIEPCHBIX CUCTEM: dMYJIbCHUI, CYCIIEH3UH, a3po30J1eil, resnei u 3onei. Koarymsmus.
Cunepesuc. Dpdexr Tunaans.



Xumuyeckue peakuuu 17 yacos

Peakuuu, naymue 6e3 M3MEHEHHUs COCTaBa BEUIECTB. AJUIOTPOIHS U aJUIOTPOIIHbIE
BUJOM3MeHeHHs. [IpuinHbI aloTponuy Ha mpuMepe MOAU(UKAIIUI KUCIOpOoia, YIiepoia u
docdopa. O30H, ero 6uoornyeckas poib. Mzomepsl u nzomepus.

Peaknuu, uaymue ¢ ”3BMEHEHHEM COCTaBABEIECTB. Peakny COeIMHEHNUs], Pa3JIOKECHUs], 3aMEICHUS
1 00OMeHa B HEOpPraHUYEeCKOW M OpraHnYecKoi XuMun. Peakium 5K30- 1 sHA0TepMHIUecKie. TemnoBoit
P PEKT XUMHUECKON PEaKUy U TEPMOXUMHUYECKUE YpaBHEHHs. Peakiinu ropeHns, Kak YacTHBIN
Cly4ai 3K30TEPMHUYECKUX PEAKIUM.

CKOpoCTh XUMHYECKOH peakuu. 3aBUCUMOCTh CKOPOCTH XUMUYECKON peakuu OT IPUPOIb
pearupyouux BelecTB, KOHIIEHTPaIMK, TEMIIEPATyphl, MJIOIIA 1 IOBEPXHOCTH COIPUKOCHOBEHUS U
Karanusaropa. Peakiiuu romo- u rereporennsle. [lonatue o karanuse u karanusatopax. epMeHThI
KaK OMOJIOTHYECKHE KaTalIu3aTopbl, 0COOEHHOCTH UX (QYHKIIMOHUPOBaHHUL. OOpaTUMOCTh XUMUYECKUAX
peakuuii. HeoGpatumele u obpaTrmMble XuMuyeckue peakiini. CoCTOSHNE XUMUYECKOTO paBHOBECHS
JUI 00paTUMBIX XUMUYECKHUX peakiuil. CocoObl CMELeHUsI XUMUYECKOT0 paBHOBECHS Ha IPUMEPE
cuHTe3a amMmmuaka. [ToHsATHEe 00 OCHOBHBIX HayUHBIX IPUHIIUIIAX IPOU3BOACTBA HA IPUMEPE CUHTE3a
aMMHAKa WIN CEPHOM KUCIIOTBHI.

Ponb Bogbl B xuMHueckoil peakuuu. MictuHHbIE pacTBOpbl. PacTBOpUMOCTh U KilaccupUKaus
BEILIECTB 10 ’TOMY IIPU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPHUMBIE U HEPACTBOPUMBIE BEIIECTBA.
DIEKTPOIUTHI U HEANEKTPOJIUTHL. DJIEKTPOIUTHYECKas Aucconuanus. KnucimoTsl, OCHOBaHUS M COJIU C
TOYKH 3PEHHS TEOPUH DIIEKTPOITUTHIECKOMN TUCCOLUALINN.

XUMHYECKHE CBOWCTBA BOJIbI; B3aMMOIEUCTBHE C METAJUIaMU, OCHOBHBIMU U KHCJIOTHBIMH
OKCHJAaMH, pa3jioKeHne U 00pa3oBaHKe KpUCTaIOruaApaToB. Peakuy ruapaTaiii B OpraHu4eckoi
XUMHH.

['unponus opraHMyeckrux U HeopraHM4eckux coenuHeHuu. Heobpatumeiii ruiponus. O6paTuMbIit
TUIPOJINA3 cosieil. [ Mapoan3 opraHuyecKnuX COeIMHEHUH 1 €ro MPaKTUYEeCKOE 3HAYCHUE ISt
IIOJIy4EHUS TUAPOJIU3HOIO CIIMPTAa U MbUIA. bruosiorndeckas posib TMApOJIN3a B INTACTUYECKOM U
SHEPreTUYECKOM OOMEHE BEIIECTB U SHEPIUU B KIIETKE.

OKHCAUTENBHO — BOCCTAHOBUTEINIBbHBIE peakuu. CTenenb okuciacHus. OnpeneacHue CTeneHu
okucieHus 1o popmyse coenuHeHus. IlonsaTre 00 OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMSAX.
OxucieHyre 1 BOCCTAaHOBIICHUE, OKACIUTEIb U BOCCTAHOBUTEIb. JJIEKTPOJIA3. DJIEKTPOJIN3 KAK
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIH MPOLIECC. DIEKTPOIN3 PACIIaBOB U PACTBOPOB HA IIPUMEpE
xyopuja Hatpus. [IpakTnyeckoe NpUMEHEHNE MIEKTPOIIN3a. DJIEKTPOIUTHUECKOE TIOJy4CHHE
AITIOMHUHMUS.
demonctpanuu. [Ipespamenue kpacHoro docdopa B 6emnbiit. O30HaTop. Moaenn MoJIeKyl #-0OyTaHa
1 n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT MPUPObI BELIECTB HA IPUMEPE B3aUMOAEHCTBUS
PacTBOPOB Pa3JIMYHBIX KMCIOT OAMHAKOBON KOHLIEHTPALMH C OJIMHAKOBBIMU I'DaHyJIaMU LIUHKA U
B3aMMO/ICHCTBHS OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, [IMHKa, jKeJie3a) ¢ COJITHON
KUCIOTON. B3aumozelicTBue pacTBOPOB CEpHON KUCIOTHI C PACTBOPAMM THOCY/Ib(aTa HaTpust
pa3IMYHOM KOHLIEHTpALMK U TemnepaTypsl. Mozens kunsiero cios. Pasinoskenue nepokcuaa
BOJIOPO/ia C MMOMOIIbIO KaTanu3aropa (okcuaa mapranua (IV)) u karanasbsl cbIporo Msca 1 CbIporo
kaptogens. [Ipumepsl HeOOpPaTUMBIX peakLUid, UIYIIUX C 00pa30BaHUEM OCAJIKa, T'a3a WK BOJIBL.
B3aumopeiictBue autus u HaTpus ¢ Boaol. [lonyuenne okcuna gocdopa (V) u pacTBopeHue ero B
BOJIE; UCIIBITAHUE TOyYEHHOTO pacTBopa JakMycoM. O6pasipl Kpuctamioruaparos. Mcnbitanue
PacTBOPOB JIEKTPOJUTOB U HERJIEKTPOJIUTOB HA NIPEAMET TUCCOLMALNN. 3aBUCUMOCTb CTEIIEHU
ANIEKTPOIUTUYECKOM TUCCOIMALINN YKCYCHOM KHCIOTHI OT pa30aBiieHus pactBopa. 'maponus kapouaa
Kanblud. ['maponu3 kapOOHATOB MIETOYHBIX METAJUIOB U HUTPATOB IMHKA WK cBuHNa (I1).
[Tonyuenune mpina. [IpocTelinimne OKMCIUTEIBHO-BOCCTAHOBUTEINIBHBIE PEAKLIMU; B3AUMOJCUCTBHE
IIUHKA C COJITHOU KUCIIOTOH U kene3a ¢ pactBopoM cynbdara menu (1I). Moaens anexkrponusepa.
Monenb 31eKTpOIN3HON BaHHBI 171 TIOJTY4YEHUSI aTIOMUHUS.

BemecTBa u ux cBoiicrBa 16 yacos
Mertannsl. BzaumoieiicTBue MeTamuioB ¢ HeMeTaiaMu (XJI0pOM, CEPOi M KUCIIOPOIOM ).
B3auMoelicTBrE MIETOYHBIX U MIEJI0YHO3EMEIBHBIX METAIIOB C BOJOU. DIEKTPOXUMUYECKUN Pl



HaNpsHKEHUA METAJUIOB. B3auMoeicTBUE METAIIIOB ¢ PACTBOPAMHU KUCIIOT U COJIEH.
AnromuHOTEepMUsL. B3auMopeiicTBue HaTpusi ¢ 3TaHoIOM U GerosoM. Kopposus metamios. [lonstue o
XUMUYECKOH M AIEKTPOXUMUYECKON KOPPOo3uHu MeTaiuioB. CriocoObl 3alIUTHI METAJIIIOB OT KOPPO3UH.

Hemerannel. CpaBHUTENbHAS XapaKTEPUCTHKA FAJIOI€HOB KaK Han0oJiee TUIIMYHBIX PEACTaBUTENEH
HeMeTai10B. OKUCINTENbHBIE CBOMCTBA HEMETAJIIIOB (B3aMMO/EICTBHE ¢ METAJITIAMHU U BOJOPOJIOM).
BoccranoButesnbHbIE CBOMCTBa HEMETAIIOB (B3aUMO/ICHCTBHUE € O0JIee IEKTPOOTPULIATETIEHBIMU
HEMeTaJlJIaMH U CJIOKHBIMU BELIECTBAMHU-OKUCIUTESIMN).

KucnoTs! Heoprannyeckue u opranndeckue. Kinaccndukamus kucnor. XuMUYECKHE CBOMCTBA
KHCJIOT: B3aUMO/ICIICTBUE C METaJJIaMHU, OKCUJIaMU METAJUIOB, THPOKCUIAMHU METAJUIOB, COJISIMH,
cnupTamu (peakius srepudukanun). Ocodble CBOMCTBA a30THON U KOHIIEHTPUPOBAHHON CEPHOM
KHUCIIOTBHI.

OcHoBaHMs HEOpraHU4ecKue u opranndyeckre. OCHOBaHMS, UX KIacCUPUKAIH. XUMHUECKUE
CBOMCTBAa OCHOBAHMI: B3aUMOJICUCTBUE C KUCIOTAaMHU, KUCJIOTHBIMU OKCHAAMU U cosiMU. Pa3noxxenue
HEpPAaCTBOPUMBIX OCHOBAHUM.

Comu. Knaccudukarius coJieii: cpeiHie, KUCIble U OCHOBHBIE. XMMHYECKHE CBOMCTBA COJICH:
B3aMMO/ICHCTBUE C KHCIOTAMH, II€JI0YaMH, METaJulaMu U cosisiMu. [IpeacraBurenu coneit u ux
3HaueHue. XJIopuJ HaTpHs, KapOOHAT Kaiblus, GpocdaT Kaiblus (CpeIHUE COJIH); THAPOKAPOOHATHI
HaTpUsI U aMMOHHUSI (KUCTIbIE COJN); rTuapokcokapOoHaT Meau (II) - Manaxut (OCHOBHas COJIb).
KauecTBeHHbIE peakIMy Ha XJIOPUI-, Cyab(dat-, 1 KapOOHAT-aHUOHBI, KATUOH aMMOHUSI, KATUOHBI
xenes3a (I1) u (I1). I'enernueckas cBs3b MKy KIIaCCAaMH HEOPTAaHUYECKUX M OPTaHHIECKUX
coennHeHuN. [IoHATHE O TEHETUYECKOW CBSI3M M T€HETHUYECKUX psaax. [ eHeTnueckuil psa Metaa.
I'enerndeckuit psg HemeTawia. OCOOEHHOCTH TEHETHYECKOTO Psijia B OPraHMIEeCKOW XUMUMU.
JdemoncTpanuu. Komiexius 00pa3oB MeTaiioB. B3anmonelicTBre HaTpUs U CYpbMBI C XJIOPOM,
xKelnesa ¢ cepoil. ['opeHne Marnus 1 atOMUHUS B KUciaopojie. B3anMoaelicTBre men04YH03eMeNbHbBIX
METaJUIOB C BOJOW. B3aumMoaeiicTBrE HATPUS C 3TAHOJIOM, IIMHKA C YKCYCHOW KUCTIOTOM.
AmomuHoTepMUS. B3anmoneicTBre Meau ¢ KOHIEHTPUPOBAHHOM a30THOM KUCIOTOM. Pe3ynbTaThl
KOPPO3UH METAIIJIOB B 3aBUCUMOCTH OT YCJIOBHI ee mpoTekaHus. Koyekus 06pa31oB HeMETalIoB.
B3anmMoelicTBre XJIOpHO# BOJIBI C pacTBOpoM Opommuaa (noauaa) Kanus. Koymekius npupoiHbix
OpraHUYECKUX KUCIOT. Paz0aBieHne KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI. B3anmoelicTBre
KOHIICHTPUPOBAHHOMW CEPHOM KHUCIIOTHI C CaXapoM, IEJITI0N030M U MeAbto. OOpasIibl MPUPOTHBIX
MUHEPAJIOB, COACPKAIIUX XJIOPHUA HATpUs, KapOoHAT Kaibliud, ocdaT Kalblus U TUIPOKCOKapOOHaT
meau (II). O6pazibl NHIEBBIX TPOAYKTOB, COACPKAIIMX THIAPOKAPOOHATHI HATPUS U AMMOHHSL, UX
CIOCOOHOCTH K Pa3JIoKEHUIO MTPU HarpeBaHuu. ['amenue coapl ykcycoM. KauecTBeHHbIE peakiiuy Ha
KaTHOHBI U aHUOHBI.

XuMHUs 4 cCOBpeMeHHOoe 001ecTBO 4yaca
Xumuueckas TexHoaorus. [Ipon3BoacTBO aMMuaka U MeTaHoIa. XUMHAYECKasi TPaMOTHOCTb Kak
KOMITOHEHT 001Iel KyIbTYphl YeOBEKA.

TemMaTH4eckoe MJIAHNPOBAHUE

Ne 11/m HaumeHnoBaHue pasieion Bcero yacoB | Konrtpois [TpakTudeckue
HBIE paboThI
paboThI
1. [Crpoenue atoma u nepuoanueckuii 3akox /Jl. U. 8 1
MenaeneeBa

2. | CtpoeHue BemiecTBa 23 1 1
3. | Xumuueckue peakiuu 17 1 1
4. | BemecTBa 1 UX CBOMCTBa 16 1 1
5. | Xumus u coBpeMeHHOE 00IIECTBO 4

Hroro 68 4 3

Peammzanms monyas «lIkonbHbIH ypok» padodeli NporpaMMbl BOCIIUTAHHUS



® YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOLUICHUM MEXAYy YUYHUTEIEM U €ro Y4YEHHUKaMH,
CMOCOOCTBYIOIIMX TMO3UTUBHOMY BOCHPHUATHIO OOy4aromuMucs TpeOOBaHMKA U TMPOCKO
YUYHUTENs], IPUBJICYCHUIO X BHUMAHUS K 00CY)KIaeMoil Ha ypoke WH(pOpMAINH, aKTUBU3AINH
UX [103HABATEIbHON JAEATEIbHOCTH;

e noOyxaeHne oOyJaroumxcs coOMonaTh Ha ypOKe OOLICTIPUHATHIE HOPMBI TOBEICHHUS,
npaBuwiia OOLIEHHUS €O CTapuMHu (YYUTENIIMH) U CBEPCTHUKAMH, MPUHIMIBI Yy4eOHOU
JUCLMIUIMHBI U CAMOOPraHu3aluu;

® [pUBJICYECHHE BHUMAHUS 00YYaIOIIMXCS K LIEHHOCTHOMY acCIleKTy M3y4aeMbIX Ha ypoOKax
SBJICHUH, OpraHu3anus HuX pabdoThl C MOJy4yaeMOM Ha YpPOKE COLMAIbHO 3HAYUMOMU
nHpopManMell — WHHUIMMPOBAaHUE €€ OOCYKICHHs, BBICKa3bIBAHUAOOYJYAIOIIUMHUCS CBOETO
MHEHHUS 10 €€ TIOBOJTY, BBIPAaOOTKH CBOET0 K HEIl OTHOILLIEHUS;

® CIOJIb30BAaHUE BOCIUTATENbHBIX BO3MOKHOCTEH coiepkaHMsl yueOHOTO MpeaMeTa yepes
JEMOHCTpaIMio OOydyarouuMcsi MPUMEPOB OTBETCTBEHHOI'O, TIPaKJaHCKOTO MOBEACHUS,
MPOSIBJICHUS YETIOBEKOIIO0MS M JOOPOCEPACUHOCTH, Yepe3 MOI00P COOTBETCTBYIOIIUX TEKCTOB
JUIS YTEHMSI, 3a/1a4 JUIsl pelIeHUs], TPOOJIEMHBIX CUTYAIMil 17151 0OCYX/IE€HUS B KJIacce;

® [pUMEHEHHWE Ha  YpOKE  HMHTEPAaKTUBHbIX  (GopM  pabOThl  OOyYarOLIUXCS:
MHTEJJIEKTYaJIbHBIX UT'P, CTUMYJIUPYIOIIUX UX MO3HABATEIbHYI0 MOTUBALUIO; TUAAKTHUECKOTO
TeaTpa, IJe IMOJy4YeHHble Ha YpOKe 3HaHUS OOBITPBIBAIOTCS B TeaTpajbHBIX MOCTAHOBKAX;
JTUCKYCCUH, KOTOpbIE MalOT OOYYaronuMcs BO3MOXKHOCTh TIPUOOPECTH OMBIT BEICHUS
KOHCTPYKTUBHOTO JMajiora; TpyNIoBoil padoThl wiM pabOThl B Mapax, KOTOpble ydar
oOyuaronuxcs KOMaHIHOM paboTe U B3aUMOJIEHCTBUIOC IPYTUMH I€TbMU;

e BKJIIOYEHHE B YPOK UIPOBBIX MPOIEAYp, KOTOPbIE MOMOTAIOT MOAAEP’KATh MOTHUBALIUIO
JeTed K MOJYyYeHHIO 3HAaHWUN, HaNaKUBAHUIO IMO3UTUBHBIX MEXKIJIMYHOCTHBIX OTHOIIEHUN B
KJ1acce, IOMOTal0T YCTaHOBJICHUIO 100poKenaTeaIbHOU aTMoc(ephl BO BpeMs YpOKa;

e opraHM3anus IedcTBa MOTHBUPOBAHHBIX U 3PYAMPOBAHHBIX OOYYAIOIMIMXCSIHAL HX
HEYCIEBAOIUMHU OJHOKIACCHUKAMHM, JAIOIIEr0 IIKOJIbHUKAM COLMAJIbHO 3HAYMMBINA OIBIT
COTPYIHUYECTBA U B3aMMHOM MTOMOILY;

MHUIMMPOBAHUE U MOJIEPIKKA UCCIIEA0BATENbCKON AEATENBHOCTH 00Y4aroIUXCs B paMKax
peanu3any UMU UHIUBUIyalbHbBIX U IPYNIIOBBIX UCCIEI0BATEIbCKUX MPOEKTOB, YTO AACT UM
BO3MO’KHOCTb IPHOOPECTH HABBIK CAMOCTOSITEIBHOIO PEIIEHHUS TEOPETUUECKON POOIEMBI,
HaBBIK FeHEPUPOBaHUS U 0(OPMIICHUS] COOCTBEHHBIX UAEH, HABBIK YBAXKUTEIBHOTO OTHOLIEHUS K
qy)KUM UAeAIM, 0(pOpMIIEHHBIM B paboTax APYrux MCCIea0BaTeNel, HABBIK IIyOJIMYHOTO
BBICTYIIJICHUS [IEPE]] ayIMTOPUEH, apryMEHTUPOBAHUS U OTCTaUBaHUs CBOCH TOUKH 3pEHHUSL.



